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Chemistry and Biology of Corecognition of MHC and Antigen b y  T Cells 

0239 A COMPARISON OF DIFFERENT MECHANISMS OF Ir GENE CONTROL OF THE T CELL PROLIFERATIVE 
RESPONSE TO PIGEON CYTOCHROME C I N  [BlO.A(4R)xB10.PLIFl M I C E ,  Ronald H. Schwartz 
and Zdenko KovaE, Laboratory o f  Imnunology, N I A I D ,  N I H ,  Bethesda, MD 20205 

Experimental evidence has been repor ted which suggests t h a t  MHC-encoded molecules can 
in f luence the imnune response both through e f f e c t s  on the T c e l l  r e p e r t o i r e  and dur ing T c e l l  
a c t i v a t i o n  a t  the t ime of ant igen presentat ion.  
question t o  ask i s  whether e i t h e r  of these mechanisms exer ts  a more profound in f l uence  than 
the other .  
complete understanding of the germ l i n e  encoded T c e l l  r epe r to i re ,  one experimental system 
e x i s t s  which has al lowed us t o  compare the impact of p o s i t i v e  se lec t i on  i n  the thymus t o  t h a t  
o f  ant igen presentat ion i n  the per iphery.  
t o  pigeon cytochrome c, which i s  c o n t r o l l e d  by two I r  genes t h a t  encode the EB and Ea I a  
molecules. 
a l l e l e s  of Ea w i l l  complement w i t h  the k a l l e l e  of E8 t o  form a f u l l y  f unc t i ona l  I a  molecule 
fo r  an imnune response. 
(BlO.A(4R) x B1O.PL)Fl [ E 8  of k x Ea o f  u l  i s  a nonresponder t o  pigeon cytochrome c. 
Biochemical s tud ies by Pat Jones and col leagues have demonstrated t h a t  t he  Ea o f  u chain 
p r e f e r e n t i a l l y  associates w i t h  the EB o f  u chain over the  E8 o f  k chain i n  t h i s  F1 s t r a i n .  
The r e s u l t  i s  a q u a n t i t a t i v e  decrease i n  the  expression o f  the EB o f  k:Ea o f  u I a  molecule 
on the surface o f  the F1 c e l l s .  
presentat ion experiments i n  which i t  was demonstrated t h a t  10 times as much .pigeon 
cytochrome c was requi red t o  s t imu la te  an t i gen -spec i f i c  T c e l l  clones a n d ~ l i n e s  when 
(4RxPL)Fl AFCs were used compared t o  B I O . A  (EB o f  k:Ea o f  k )  APCs. I n  the experiments t o  
be discussed a t  the meeting we have now addressed the question o f  which mechanism, thymic 
se lec t i on  o r  ant igen presentat ion,  p lays the major r o l e  i n  determining the nonresponder 
s ta tus  o f  the (4RxPL)Fl. 
(4RxPL)Fl(b.m.) -r B lO .A( i r r )  chimeras were s e t  up. The former creates an animal w i t h  
normal B1O.A APCs and q u a n t i t a t i v e l y  de fec t i ve  thymic se lec t i on  environment wh i l e  the 
l a t t e r  creates an animal w i t h  de fec t i ve  (4RxPL)Fl APCs and a normal thymic se lec t i on  
environment. Imnunization w i t h  pigeon cytochrome c revealed t h a t  the (4RxPL)Fl(b.m.) 
+ B lO .A( i r r )  chimeras were s t i l l  nonresponders t o  The ant igen wh i l e  BIO.A(b.m.) -f 

(4RxPL)F1( i r r )  chimeras were responders. However, the response o f  the l g t t e r  chimeras 
was q u a n t i t a t i v e l y  lower than t h a t  o f  normal B I O . A  con t ro l s  demonstrating t h a t  some 
e f f e c t  o f  decreased thymic se lec t i on  could be detected i n  t h i s  assay. 
experiments demonstrate t h a t  i n  t h i s  p a r t i c u l a r  I r  gene-contro l led system the e f f e c t  o f  
the I a  molecule dur ing ant igen presentat ion i s  the dominant mechanism f o r  nonresponsiveness. 

If one accepts t h i s  conclusion, the next  

Although t h i s  i s  a question which cannot be answered f u l l y  u n t i l  we have a 

This system i s  the T c e l l  p r o l i f e r a t i v e  response 

Previous s tud ies from our l abo ra to ry  have demonstrated t h a t  the k, d, p and r 

I n  contrast ,  the u a l l e l e  of Ea does n o t  complement i .e .  the 

This decrease manifests i t s e l f  f u n c t i o n a l l y  i n  ant igen 

To explore t h i s  question BlO.A(b.m.) + (4RxPL)F l ( i r r )  and 

Overal l  the 

T Cell Activation and Differentiation 

024 

Un ive rs i t y  o f  Ca l i f o rn ia ,  San Oiego, La Jo l l a ,  CA; Stanford Un ive rs i t y ,  Stanford, CA. 

s p e c i f i c a l l y  expressed i n T  lynpliocytes. 
the thy -1  molecule. 
mature T c e l l  DNA as compared t o  l i v e r ,  o r  B c e l l  DNA. 
f r o n  a thynus c0NA l i b r a r y  and the nuc leot ide sequence determined. 
and T i  shared a reg ion o f  i d e n t i c a l  nuc leot ide sequence and a reg ion o f  nonhomologous 
r iuc leot ide sequence reminiscent o f  constant and va r iab le  regions o f  inmunoglobulin genes. 
TheT lc lone  was 930 bp long w i t h  an open reading frame beqinning i n  the va r iab le  reg ion and 
extending t o  the 3 '  end o f  the clone. The t rans la ted  amino ac id  sequence showed s t r i k i n g  
homology t o  conserved residues i n  both the va r iab le  and the constant req ion o f  inmunoglobulin 
heavy and l i g h t  chains. I n  p a r t i c u l a r ,  there were cysteines i n  the same pos i t i ons  as those 
seen i n  I q  heavy chains, and a t  the second v-region cyte ine ( res idue 92) there were 11/12 
amino ac ids i n  comnon w i t h  c e r t a i n  heavy chain v-reqions. F i n a l l y ,  the j u n c t i o n  between the 
v-region and thc  c-region conparing T 1  and T3, w i t h  t h a t  o f  T 1  and T5 shows a d i s p a r i t y  o f  
4C nucleot ides i n d i c a t i n g  a poss ib le  J - l i k e  gene segment. The amino ac id  sequences i n  t h i s  
pu ta t i ve  J reg ion were found t o  be as s i m i l a r  t o  heavy and l i g h t  chain J regions as they are 
t o  each o the r  i n d i c a t i n g  a f o u r t h  fam i l y  o f  J qenes. Experiments are c u r r e n t l y  i n  progress 
t o  f u r t h e r  character ize the  s t ruc tu re  and expression pat terns o f  TE126. 

CIiARACTERIZATIOIi OF cDNA CLONES ENCODING Ot4E C H A I N  OF THE T CELL RECEPTOR FOF, 
ANTIGEN. Stephen M. Hedrick, David I. Cohen, E l l e n  A. Nielsen, Yueh-Hsiu Chien, 
Joshua Kavaler, and Marl: N. Davis, Laboratory o f  Imunology,  N I H ,  Bethesda, :D; 

A se t  o f  cDNA clones were i s o l a t e d  t h a t  code f o r  membrane-bound o r  secreted prote ins 
O f  eleven clones i s o l a t e d  one was shown t o  code f o r  

A second clone, Ttl3G hybr id ized t o  qenonic fragments t h a t  rearranged i n  

The three clones T1, T3, 
Three homologous clones were i s o l a t e d  
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Kathryn  Hask ins ,  Char les  llannun, Ralph Kubo, B r a d l e y  i l c I n t y r e ,  i l i c h e l e  P i l e o n ,  I a n  T r o w b r i d y  
J a n i c e  l l h i t e  and P h i l i o p a  Har rack .  Depar tnent  o f  r led ic ine ,  Y a t i o n a l  Jewish  H o s p i t a l ,  Denver 
CO 80236, and U n i v e r s i t y  o f  Texas System Cancer Center ,  S m i t h v i l l e ,  TX, and Sa lk  I n s t i t u t e ,  
La J o l l a ,  CA. 
'le have r a i s e d  monoclonal  a n t i b o d i e s  i n  n i c e  and r a t s  a g a i n s t  c loned T c e l l  hybr idomas o r  
tumors f r o m  mouse and man. A number o f  a n t i b o d i e s  have been i d e n t i f i e d  which r e a c t  o n l y  w i t h  
t h e  i m n u n i s i n n  T c e l l  c lone.  l lhere  p o s s i b l e  these a n t i b o d i e s  have been shown t o  i n t e r f e r e  
w i t h  t h e  a b i l i t y  o f  t h e  t a r g e t  T c e l l  t o  i n t e r a c t  s o e c i f i c a l l y  w i t h  a n t i n e n  i n  a s s o c i a t i o n  
w i t h  t h e  a p p r o p r i a t e  o r o d u c t  o f  t h e  IIIIC. By i s o l a t i n q  o t h e r  T c e l l  hybridomas wh ich  r e a c t  
w i t h  a c l o n e  s p e c i f i c  a n t i b o d y  vie have demonstrated t h a t  these a n t i b o d i e s  p r o b a b l y  r e a c t  
w i t h  t h e  e n t i r e  r e c e p t o r  f o r  a n t i g e n  p l u s  IlHC on t a r n e t  T c e l l s .  

T h i s e  a n t i b o d i e s  o r e c i p i t a t e  an 87-85 kd h e t e r o d i n e r  f r o m  T c e l l s .  I n  mouse r e d u c t i o n  r e v e a l s  
t!io n l y c o n o l y p e p t i d e  c h a i n s  o f  69-43 kd each, d i f f e r i n ?  i n  charoe. I n  man, a q a i n  t v o  
c h a i n s  a r e  r e v e a l e d  a f t e r  r e d u c t i p q g  an a c i d i c  c h a i n  o f  about  45 kd, and a b a s i c  c h a i n  o f  
33 kd. T r y p t i c  f i n g e r p r i n t i n n  o f  I s u r f a c e  l a b e l l e d  m a t e r i a l  r e v e a l s  v a r i a b l e  and c o n s t a n t  
o e o t i d e s ,  p r e s e n t  i n  b o t h  c h a i n s .  Yo p e p t i d e s  a r e  shared between t h e  two cha ins .  The o v e r a l l  
s t r u c t u r e  o f  t h i s  m o l e c u l e  i s  s t r i k i n v l y  r e m i n i s c e n t  o f  imnunog lobu l in  a l t h o u q h  no genes 
c o d i n 7  f o r  t h i s  m a t e r i a l  a r e  shared w t h  immunog lobu l in  oenes, and rue can d e t e c t  no 
a n t i o e n i c  c r o s s e a c t i v i t y  b e t w m  t h i s  p r o t e i n  and immunoq lobu l in  ( 1 - 3 ) .  

1. K. Hask ins ,  R .  Kubo, J. !!bite, Pl. P i l e o n ,  J .  Kaoo ler  and P .  i l a r r a c k .  J. E X D .  iled. 157 
2. J. Kaoo ler ,  R.  Kubo, K. Haskins,  C. Hannum, P. Harrack ,  11. Piqeon, 8.  I l c I n t y r e ,  J .  P . l l i s o n  

3. P .  I l a r r a c k ,  R .  Sh imonkev i tz ,  C .  Hannum, K. Haskins and J .  Kaop ler .  J .  Exo. l led. i n  p ress  

THE f1HC-RESTRICTED AIITIGEli RECEPTOR 02 T CELLS, John Kapp ler ,  Janes A l l i s o n ,  

1149, 1383. 

and I .  Trowbr idqe.  C e l l ,  i n  o ress ,  1983. 

1983. 

B Cell Activation and Control of B Cell Differentiation 

@& ACTIVATIOh ANC IKF1UNOKEGULPTION OF H W A W  P LYVPFCCYTL FUhCTICN, Anthony S. Fauci ,  
A. Muraguchi ,  John H. K e h r l ,  and Joseph L. B u t l e r ,  L a b o r a t o r y  o f  Immunoregulat ion,  
N I A I D ,  N I H ,  Bethesda, MD 20205. 

An i n  v i t r o  model system has been developed f o r  d e l i n e a t i n g  t h e  min ima l ,  o p t i m a l ,  and syner -  
g i s t i c  s i g n a l s  i n v o l v e d  i n  t h e  a c t i v a t i o n ,  p ro1  i f e r a t i o n ,  and d i f f e r e n t i a t i o n  o f  normal human 
6 lymphocytes (1) .  
S ta  h lococcus  aureus Cowan s t r a i n  1 (SAC). 
o f  ?8!20 Kd and an IEP o f  6.6 ( 2 )  as w e l l  as p u r i f i e d  B c e l l  d i f f e r e n t i a t i o n  f a c t o r  (BCDF) 

B c e l l s  were a c t i v a t e d  by  t r i g g e r i n g  w i t h  e i t h e r  a n t i - u  o r  
P u r i f i e d  B c e l l  g rowth  f a c t o r  (BCGF) w i t h  a MW 

w i t h  a MW o f  30-35 Kd and an I E P  o f  5.9 were o b t a i n e d  f r o m  human T-T c e l l  h y b r i d s  developed 
f r o m  t h e  f u s i o n  o f  p e r i p h e r a l  b l o o d  T c e l l s  and a CEM-6 T l y m p h o b l a s t o i d  c e l l  l i n e .  
c o u n t e r c u r r e n t  c e n t r i f u g a t i o n  e l u t r i a t i o n ,  l a r g e  numbers o f  smal l  (G ) B c e l l s  were i s o l a t e d ,  
and i t  was demonstrated t h a t  these r e s t i n g  c e l l s  c o u l d  be d r i v e n  by ?ow c o n c e n t r a t i o n s  of 
a n t i - p  (15  u g / m l )  t o  p rogress  f r o m  G t o  G 
wh ich  i s  n o t  seen on r e s t i n g  B c e l l s o b u t  i i a e x p r e s s e d  on a c t i v a t e d  B and T c e l l s .  H i g h e r  
c o n c e n t r a t i o n s  o f  a n t i - u  (100 ug /ml )  o r  SAC can d r i v e  G c e l l s  th rough G 
express  t h e  t r a n s f e r r i n  r e c e p t o r  ( d e f i n e d  by monoc1onalOantibody 5E9) an ibproceed t o  S phase. 
BCGF synerg izes  w i t h  a n t i - u  o r  SAC i n  t h e  i n d u c t i o n  and maintenance o f  p r o l i f e r a t i o n  o f  
r e s t i n g  B c e l l s  (1). I n d i r e c t  ev idence s t r o n g l y  suggests t h a t  a c t i v a t e d  B c e l l s  express 
r e c e p t o r s  f o r  BCGF s i n c e  t h e y  respond by p r o l i f e r a t i o n  t o  t h i s  p u r i f i e d  f a c t o r  whereas G 
c e l l s  do n o t .  
f r o m  t h e  h y b r i d  supernatan t .  A c t i v a t e d  normal B c e l l  b l a s t s  w i l l  n o t  d i f f e r e n t i a t e  i n  t h e  
presence o f  BCGF a lone;  however, upon a d d i t i o n  o f  BCDF t o  c u l t u r e ,  SAC-ac t iva ted  c e l l s  d i f -  
f e r e n t i a t e  t o  I g - s e c r e t i n g  c e l l s .  L ikewise ,  BCDF a c t i v i t y ,  b u t  n o t  BCGF a c t i v i t y ,  can be 
absorbed o u t  by CESS c e l l s  wh ich  d i f f e r e n t i a t e  i n  t h e  presence o f  BCDF. Us ing  t h i s  system, 
we have demonstrated t h a t  t h e r e  a r e  p r e s e n t  i n  t h e  normal human B c e l l  r e p e r t o i r e  c e l l s  i n  
a l l  s tages  o f  t h e  B c e l l  c y c l e  f r o m  r e s t i n g  c e l l s  t o  a c t i v a t e d ,  b u t  n o t  p r o l i f e r a t i n g  c e l l s ,  
t o  p r o l i f e r a t i n g  and/or  d i f f e r e n t i a t e d  c e l l s .  A v a r i e t y  o f  d i s e a s e  s t a t e s  such as t h e  
a c q u i r e d  immunodef ic iency  syndrome m a n i f e s t  p ro found a b n o r m a l i t i e s  o f  B c e l l  a c t i v a t i o n ,  and 
these w i l l  be d i s c u s s e d  ( 3 ) .  F i n a l l y ,  pharmaco log ic  agents such as c y c l o s p o r i n  A and 
i n h i b i t o r s  o f  adeny l  c y c l a s e  have been employed t o  d i s s e c t  o u t  t h e  e a r l i e s t  events  i n  t h e  B 
c e l l  a c t i v a t i o n  process. 

Us ing  

phase and t o  express  t h e  a c t i v a t i o n  a n t i g e n  4F2 

whereby t h e y  t h e n  

Furthermore, a c t i v a t e d ,  b u t  n o t  r e s t i n g ,  B c e l l s  can absorb o u t  BCGF a c t i g i t y  

1. Muraguchi A, B u t l e r  JL, Kehr l  JH, and Fauc i  AS: J Exp Med 157: 530, 1983. 
2. B u t l e r  JL, Muraguchi  A, Lane HC, and Fauc i  AS: J Ex Med 157, 60, 1983. 
3. Lane HC, Masur H, Edgar LC, Whalen G ,  Rook AH, & AS:" Engl J Med 309: 453, 1983. 
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The responses of r e s t i n g  B lymphocytes t o  an t i gen ic  s t i m u l i  appear t o  i nvo l ve  an ordered 
se r ies  of independently c o n t r o l l e d  steps i nc lud ing  a c t i v a t i o n ,  p r o l i f e r a t i o n ,  and 
d i f f e r e n t i a t i o n .  
ant i - IgM ant ibodies causes a c t i v a t i o n ,  as measured by increase i n  c e l l  volume, RNA synthesis, 
and membrane depolar izat ion.  
i n t e r a c t i o n  cause the a c t i v a t i o n  o f  r e s t i n g  B c e l l s .  
t h a t  "MHC-restricted" T c e l l s  may a c t i v a t e  r e s t i n g  B c e l l s  through a mechanism t h a t  depends 
ne i the r  on the s p e c i f i c i t y  o f  the B c e l l ' s  receptor  f o r  ant igen nor  on the c lass I1 mlecUleS 
expressed by the B c e l l .  Thus, one must postu la te the existence o f  non-speci f ic  B c e l l  
a c t i v a t i n  factors .  The e n t r y  o f  B c e l l s  ac t i va ted  by anti-Igr.1 i n t o  S phase has been shown 

BSF-pl. BSF-pl i s  an ~15 ,000  da l ton  molecule w i t h  two charged forms (PI-6.4-6.6 and 7.4-7.6) 
which i s  separable from IL-2 by a se r ies  o f  chromatographic procedures. E f f o r t s  t o  p u r i f y  
i t  by h igh pressure l i q u i d  chromatography a re  now i n  progress. B c e l l s  ac t i va ted  w i t h  
ant i - IgM and t rea ted  w i t h  BSF-pl w i l l  d i f f e r e n t i a t e  i n t o  I g  synthes iz ing c e l l s  i n  the  
presence o f  two add i t i ona l  f a c t o r s  - 615-TRF (supernatant o f  B151K12 hyb r idom)  and EL-TRF 
( P I  4.5 f r a c t i o n  o f  supernatant o f  EL-4 c e l l s  induced w i t h  PMA). 
e a r l y  i n  c u l t u r e  and must be present cont inuously  whereas EL-TRF add i t i on  can be delayed 
u n t i l  24 h rs  before assay. Studies o f  p mRNA i n d i c a t e  t h a t  a d d i t i o n  o f  B15-TRF t o  B c e l l s  
c u l t u r e d  w i t h  ant i - IgM and BSF-pl causes a ~4 f o l d  d iminut ion i n  mRNA capable o f  hyb r id i z ing  
w i t h  a cDNA probe s p e c i f i c  f o r  membrane p (pm) without  change i n  the a m u n t  o f  mRNA capable 
o f  h y b r i d i z i n g  w i t h  a cDNA probe f o r  the coding reg ion o f  IJ chain ( v t ) ,  imply ing t h a t  
B15-TRF a l t e r s  the mRNA s p l i c i n g  pa t te rn  o f  c y c l i n g  B c e l l s .  
EL-TRF t o  B c e l l s  t rea ted  w i t h  anti- IgM, BSF-pl and 615-TRF causes an enhancement i n  I J ~  mRNA 
bu t  pm mRNA remains a t  very  low leve ls .  Studies o f  J chain mRNA i n  such c e l l s  i s  now i n  
progress. 
a c t i v a t i o n ,  growth, and d i f f e r e n t i a t i o n  events, each p o t e n t i a l l y  capable o f  independent 
regu la t i on .  

CONTROL OF B CELL ACTIVATION, PROLIFERATION AND DIFFERENTIATION. 
Laboratory of Imnunology, NIAID, N I H ,  Bethesda, Md 20205 

Wi l l i am E. Paul, 

A subs tan t i a l  body o f  data i nd i ca tes  t h a t  receptor  cross-l inkage by 

Others have repor ted t h a t  cognate MHC-restricted T ce l l -B  c e l l  
Recently, evidence has been obtained 

__ap t o  depen on the ac t i on  of both i n t e r l e u k i n - 1  and a B c e l l  growth f a c t o r ,  now designated 

615-TRF must be added 

By contrast ,  a d d i t i o n  o f  

Thus, s t imulated B c e l l  responses can be described i n  terms o f  d i s t i ngu ishab le  

0244 THE ACTIVATION OF ENRICHED POPULATIONS OF TNP-BINDING B CELLS (TNP-ABC), 
E l l e n  S. V i t e t t a .  Randolph Noelle. Charles Snow. E i tan  Yefenof. and Jonathan Uhr. 

Department o f  Hicrobio logy,  Un ive rs i t y  o f  Texas Health Science Center, Dallas. Texas 75235. 

Using a s e n s i t i v e  r o s e t t i n g  technique, we have prepared populat ions o f  h i g h l y  enriched 
ant igen-b ind ing c e l l s  from v i r g i n  o r  TNP-KLH primed mice. 
f o r  the hapten and a l a rge  p ropor t i on  o f  the c e l l s  can be ac t i va ted  by polyc lonal  s t i m u l i  
( a n t i - I g ) ,  thymus-independent ( T I )  and thymus-dependent (TD) antigens ca r ry  the epi tope TNP. 
Both the  polyc lonal  and T I  antigens induce p r o l i f e r a t i o n  o f  the TNP-ABC i n  the absence o f  
T c e l l s  when the appropr ia te sources o f  cytokines are added. I n  contrast ,  the responses t o  
the TD ant igen requ i re  he lper  T c e l l s  and these responses are most optimal under condi t ions 
o f  l i n k e d  recogni t ion.  Ac t i va t i on  occurs i n  two phases: the f i r s t  i s  i n i t i a t e d  by cognate 
recogn i t i on  and the second i s  sustained by cytokines. 
secrete anti-TNP antibody when they are ac t i va ted  by antigen, cytokines, and i n  the case o f  
the TD antigen, he lper  T c e l l s .  
w h i l e  the TNP-ABC from the primed mice give predominantly an IgG response. The prec ise 
requirements f o r  p r o l i f e r a t i o n  vs d i f f e r e n t i a t i o n  o f  the two c e l l  populat ions w i l l  be 
compared and contrasted and t h e e a r l y  events i n  t h e i r  a c t i v a t i o n  described. 

80% o f  the TNP-ABC are s p e c i f i c  

Both v i r g i n  and primed TNP-ABC 

The TNP-ABC from the v i r g i n  mice give an IgM response 
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0245 T CELL-MEDIATED REGULATION OF IMMUNOGLOBULIN EXPRESSION I N  A MURINE MYELOMA CLONE. 
R i c h a r d  G. Lynch, Gary L. M i l b u r n ,  K a t i e  R, W i l l i a m s  and Steven B. B i n i o n .  Dept. 
o f  Pathology, U n i v e r s i t y  o f  Iowa, Iowa C i t y ,  I A  52242. 

Neoplasms o f  lymphoid c e l l  o r i g i n  have become u s e f u l  t o o l s  i n  t h e  s t u d y  o f  immunoregulatory 
mechanisms because many o f  these tumor c e l l s  produce and/or a r e  respons ive  t o  immunoregula- 
t o r y  e f f e c t o r s .  A w e l l - s t u d i e d  example i s  MOPC-315 which i s  a BALB/c plasmacytoma t h a t  p r o -  
duces an IgAX MOPC-315 c e l l s  d i f f e r e n t i a t e  d u r i n g  i n  v i v o  growth  
f rom smal l  M3fS-nonsecret ing lymphocy to id  c e l l s  t o  l a r g e  M315-secret ing p lasmacyto id  c e l l s .  
I n  t h e  presence o f  TNP-antigen MOPC-315 p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n  can be enhanced o r  
an tagon ized b y  a n t i g e n - s p e c i f i c  h e l p e r  o r  suppressor T c e l l s ,  r e s p e c t i v e l y  ( 1 ) .  
p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n  a r e  a l s o  respons ive  t o  i d i o t y p e  ( I d 3 1 5 ) - s p e c i f i c  r e g u l a -  
t o r y  T c e l l s  ( 2 ) .  ion ,  
2 )  s u r f a c e  membrane express ion  o f  M315, and 3 )  s y n t h e s i s  and s e c r e t i o n  o f  M315. Id3"- 
s p e c i f i c  suppress ion  o f  M315 s y n t h e s i s  i s  mediated b y  et, L y t  1-2+, I d 3 1 5 - b i n d i n g  lympho- 
c y t e s  t h a t  s e l e c t i v e l y  i n h i b i t  M315 s y n t h e s i s  b y  down- regu la t ion  o f  X z - l i g h t  c h a i n  mRNA 
express ion  ( 3 ) .  The c e s s a t i o n  o f  X p  l i g h t  c h a i n  s y n t h e s i s  i s  accompanied b y  i n h i b i t i o n  o f  a 
-heavy c h a i n  s y n t h e s i s  b y  a mechanism t h a t  opera tes  d i s t a l  t o  t h e  occurance o f  an i n t a c t  a- 
heavy c h a i n  mRNA. I n  a d d i t i o n  t o  b e i n g  respons ive  t o  immunoregulatory s i g n a l s ,  MOPC-315 i s  
a source of immunoregulatory s i g n a l s .  
c e l l s  induces l a r g e  numbers o f  e+, L y t  1-2', lymphocytes t h a t  have s u r f a c e  membrane IgA-Fc 
r e c e p t o r s  (Ta c e l l s )  ( 4 ) .  The 8ALB/c T c e l l  lymphoma (BAL-8) expresses IgA-Fc r e c e p t o r s  and 
i s  b e i n g  used as  a c loned source of  Ta c e l l s  f o r  s t u d i e s  o f  I g A - i s o t y o p e - s p e c i f i c  r e g u l a -  
t i o n .  A l a r g e  body o f  evidence f r o m  t h e  s t u d y  o f  MOPC-315 r e g u l a t i o n  i n d i c a t e s  t h a t  
f u n c t i o n a l l y  d i s t i n c t  r e g u l a t o r y  e f f e c t o r s  recogn ize  d i f f e r e n t  e p i t o p e s  on M315 and t h a t  
sur face  membrane M315 on MOPC-315 c e l l s  f u n c t i o n s  as  a f o c u s i n g  dev ice  f o r  a m u l t i p l i c i t y  o f  
immunoregulatory s i g n a l s .  (Supported b y  CA-32275, CA-32277, CA-09119, and CA-28848). 

1 )  Lynch, R.G., Rohrer,  J.W., Odermatt, B., Gebel, H.M,, Au t ry ,  J.R. and Hoover, R.G. 

2) M i l b u r n ,  G.L. and Lynch, R.G. J ,  Exp. Med. E : 8 5 2 - 8 6 1 ,  1982. 

3 )  Parslow, T.G., M i l b u r n ,  G.L,, Lynch, R.G. and Granner, D.K. Science 220:1389-1391,1983. 

4 )  Hoover, R.G., D ieckgraefe ,  B.K. and Lynch, R.G. J .  Immunol. =:1560-1563, 1981. 

Cellular Basis of immune Regulation 

ant i -TNP a n t i b o d y  (M315). 

MOPC-315 

Separate I d 3 1 5 - s p e c i f i c  mechanisms r e g u l a t e :  1 )  MOPC-315 p r o l i f e r  

The p o l y m e r i c  IgAi ,  p r o t e i n  secre ted  b y  MOPC-315 

Immunol. Rev. %:45-80, 1979. 

024 SYNAPTIC STRUCTWAS IN THE IMI4UNOLOGICAL CIRCUIT. Tomio Tada, Ryo Abe, Seiji 
Miyatani, Junji Yagi and Wojciech Uracz, Department of Immunology, Faculty of 
Medicine, University of Tokyo, Tokyo, Japan. 

The question how the genetic restriction is imposed on certain points in the immunological 
circuit is one of the major concerns in current immunology. To analyse the restricting 
elements controlled by MHC, we produced a series of monoclonal antibodies that are directed 
at I-A- and I-J-subregi n controlled determina ts uniquely expressed on MHC-restricted 
fLnctional T cells of H-2 haplotype. Anti-1-2 precipitated a 33K polypeptide from a T 
hybridoma that does not express any class determinants. Specificity of anti-I-J 
antibodies suggested the molecular heterogeneity in I-J products on functionally different T 
cells, and one of the anti-I-J precipitated a 25K polypeptide from an I-J positive T 
hybridoma. The effects of these monoclonal anybodies on a vapety of T cell responses were 
studied to find: 1) Some of the anti-1- and anti-I-J could block or kill (with 
complement) some but not all helper T cells of H-2 mice The target of these antibodies 
was found to be MHC-restricted, radiation resistant Lyt-;' helper T cell. 2) Some of the 
antibodies also inhibited antigen-induced T cell proliferation which requires the 
i.KC-m tched APC. The target was T cell but not APC. into 
ti-ZkXc F1 mice induced the suppressi n of Ir gene-controlled antibody responses associated 
with E:-2k haplotype but not with H-2g haplotype. The inhibition of the response was due to 
the elimination of H-Zk-restricted helper T cells. 4 )  Some monoclonals blocked the 
autologous and heterologous MLR. The target was always responding T cells but not 
stimulator cells. 5) These monoclonals were able to stain autoreactive and MAC-restricted 
antigen-specific T cell lines cultured in the presence of IL-2. These results are best 
explained, if the epitopes detected by our monoclonals are associated with MHC-restricting 
elements on T cells. Since the subregion specificities of these antibodies were originally 
mapped in I-A and I-J subregions, we think that the antibodies react with the receptors for 
self A and E components, which are utilized as the restricting elements in the immunological 
circuit. On the above basis we propose the following terms: Self Ia antigens carry 
lymphocyte-defined (LD) Ia epitopes as internal images to generate sets of self-restricted 
(and alloreactive) T cells. Such Ia epitopes are called prototopes (epitopes present before 
T cell repertoire). T cells differentiated adaptively to these prototopes have anti-self 
raceptors that are called antetopes (epitopes produced after the prototopes). Such 
antetopes may be recognized by the third T cell type which will impose the next restriction 
point in the circuit. This hypothesis explains both the plasticity of  the restriction 
specificity and the I-J mystery. 

R -  

3 )  The injection of an anti-.I-% 
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0747 CELL IZJTEPACTIONS I N  THE REGULATION OF IiUlUNE RESPONSE TO LACTATE DE- 
HYDROGENASE B ,  Zo l t an  A. Uagy, Zenro Ikezawa, Cons tan t in  11. Baxevanis ,  
and J a n  K l e i n ,  Department of  Immunopenetics,  Max-Planck-Inst i tute  f o r  
Biology,  7400  Tiibingen, F e d e r a l  Republ ic  of  Germany. 

The enzyme l a c t a t e  dehydrogenase B (LDH-B)  i nduces  immune r e sponses  o f  bo th  
h e l p e r  and s u p p r e s s o r  T (Th and T s )  lymphocytes.  The Th c e l l s  a r e  a c t i v a t e d  
by LDH-B p r e s e n t e d  on a n t i g e n  p r e s e n t i n q  c e l l s  (APC) i n  t h e  c o n t e x t  o f  AaAB 
(A) molecu le s  c o n t r o l l e d  by any one o f  t h e  15 o r  so t h u s  f a r  r ecogn ized  res- 
ponder A a l l e l e s .  I n  c o n t r a s t ,  t'ne TS c e l l s  are induced by LDH-B p r e s e n t e d  i n  
c o n j u n c t i o n  w i t h  EaEg ( E )  molecules  c o n t r o l l e d  by one of  t h e  t w o  a l l e l e s  E$ o r  
Eb  ( t o o e t h e r  w i t h  Ea ;  r e f .  
m g n a l  provided by? n o n s p e c i f i c  Ts i n d u c e r  c e l l  ( 2 ) .  The i n t e r a c t i o n  between 
Th and TS ce l l s  o c c u r s  v i a  a s o l u b l e  f a c t o r  (TsF) s e c r e t e d  by t h e  T s  c e l l s  (3) .  
The f a c t o r  c o n s i s t s  o f  two c o v a l e n t l y  bonded c h a i n s ,  one t h a t  b i n d s  a n t i g e n  
and a n o t h e r  t h a t  c a r r i e s  s e r o l o g i c a l l y  d e t e c t a b l e  d e t e r m i n a n t s  of  t h e  Ag c h a i n  
i n  a d d i t i o n  t o  d e t e r m i n a n t s  s F e c i f i c  f o r  TsF and T s  cel ls .  For  t h e  suppres s ion  
t o  o c c u r ,  a doub le  bond between Th c e l l  and T s F  has  t o  be  e s t a b l i s h e d :  t h e  an- 
t i gen -b ind ing  c h a i n  (ABC) of  t h e  f a c t o r  must b ind  t o  t h e  a n t i q e n  r e c e p t o r  o f  
Th cells v i a  an a n t i g e n  b r i d g e ,  and t h e  Ag-like cha in  o f  TsF must b i n d  con- 
c u r r e n t l y  t o  t h e  Th-ce l l  r e c e p t o r  t h a t  a l s o  r e c o g n i z e s  A g  de te rminan t s  on t h e  
APC. I n  a d d i t i o n  t o  t h i s  f a c t o r  t h a t  w e  t e r m  TsF-A, t h e  TS cel ls  secrete a 
second f a c t o r ,  TsF-E. The TsF-E p o s s e s s e s  t h e  same ABC as t h e  TsF-A, b u t  ca r -  
r i es  an Eg- l ike  c h a i n .  The l a t t e r  c h a i n  e x p r e s s e s  E g  d e t e r m i n a n t s  p r e s e n t  
a l s o  on macrophaces o r  B c e l l s ,  i n  a d d i t i o n  t o  t h e  s o - c a l l e d  I-J d e t e r m i n a n t s  
( 4 ) .  Thus,  I-J does n o t  s e e m  t o  be  a s e p a r a t e  molecu le ,  b u t  r a t h e r  a s e t  of 
a n t i q e n i c  d e t e r m i n a n t s  r e s u l t i n q  from t h e  m o d i f i c a t i o n  of  Eg-chain,  whatever  
t h e  n a t u r e  of  t h i s  m o d i f i c a t i o n  may be .  The TsF-E i n h i b i t s  t h e  d i f f e r e n t i a t i o n  
o f  Ts-ce l l  p r e c u r s o r s  t o  mature  T s  c e l l s .  Thus,  t h e  p roduc t ion  of  TsF-E pro- 
v i d e s  a feedback mechanism t h a t  r e g u l a t e s  t h e  T s  ce l l s ,  and consequen t ly ,  t h e  
deq ree  of  s u p p r e s s i o n  i n  t h e  r e sponse  t o  LDH-B. 

l.Nagy, Z.A., C . N .  Baxevanis ,  N .  I s h i i ,  and J. Klein:  1mmunol.Rev. 6 0 3 9 ,  1981 
2.Baxevanis ,  C.EI., N .  I s h i i ,  Z . A .  Nagy, and J .  Kle in :  J.Exp.1ieri. m 8 2 2 ,  1982 
3.Ikezawa, Z . ,  C.X. Baxevanis ,  P I .  Nonaka, R .  ?.be, T .  Tada, Z . A .  Nagy, and J. 

4.Ikezawa, Z., C.  N. Baxevanis ,  B .  Arden, T .  Tada, C . R .  Waltenbaugh, Z.A. Nagy, 

7 ) .  The T s  c e l l  r e q u i r e s  a l s o  a second a c t i v a t i i i g  

K le in :  J.Exp.?!ed. =:1355, 1 9 8 3  

and J. Kle in :  Proc.Natl.Acad.Sci.USA, i n  p r e s s ,  1983. 
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0248 INMUNOLOGIC DYSFUNCTION I N  MURINE SLE, Frank J .  Dixon, Department o f  Immunology, 
Research I n s t i t u t e  o f  Scr ipps  C l i n i c ,  La J o l l a ,  CA 92037 

Murine SLE l i k e  i t s  human coun te rpa r t  i s  a complex autoimnune disease 
mediated f o r  t he  most p a r t  by an t i bod ies  d i r e c t e d  aga ins t  va r ious  endogenous 
an t igens .  By d e f i n i t i o n ,  t he re fo re ,  t he  u l t i m a t e  immunologic dys func t i on  i s  t he  
abnormal and/or h y p e r a c t i v i t y  o f  B c e l l s  r e s u l t i n g  i n  inc reased I g  s e c r e t i o n  and 
au toant ibody  fo rmat ion .  Th is  disease develops spontaneously i n  a number o f  
g e n e t i c a l l y  very  d i f f e r e n t  k inds  o f  mice which do n o t  share e i t h e r  MHC hap lo types  
o r  I g  a l l o t y p e s .  

The imnunologic abnorma l i t i es  l ead ing  t o  t h e  autoimmune dys func t i on  o f  t he  B 
c e l l s  v a r i e s  i n  t h e  severa l  k inds  o f  lupus  mice. B c e l l  p r o l i f e r a t i o n  and 
d i f f e r e n t i a t i o n  i n  a l l  l upus  prone mice as i n  normal mice a re  dependent on 
accessory s i g n a l s  from bo th  macrophages and T c e l l s .  Also,  B c e l l s  f rom lupus  
mice r e q u i r e  the  same number o f  s i g n a l s  as B c e l l s  f rom normal murine s t r a i n s  t o  
undergo p o l y c l o n a l  o r  an t i gen  d i r e c t e d  responses. However, t h e  B c e l l s  o f  t h e  
BXSB and the  (NZBxNZW) F1, b u t  n o t  t he  MRL/1, d i f f e r  f rom normal B c e l l s  by t h e i r  
h ighe r  s e n s i t i v i t y  ( o r  degree o f  response) t o  the  s i g n a l s  they  rece ive .  Thus, 
these two s t r a i n s  appear t o  have a p r imary  B c e l l  abnorma l i t y  r e s u l t i n g  i n  
excess ive  and p o o r l y  r e g u l a t e d  B c e l l  a c t i v a t i o n ,  p r o l i f e r a t i o n  and 
d i f f e r e n t i a t i o n .  The B c e l l s  o f  t he  MRL/1 mice respond t o  usua l  s t i m u l i  as do B 
c e l l s  f rom immuno log ica l l y  normal animals.  However, t h e  p r o l i f e r a t i n g  T c e l l s  i n  
the  en la rged nodes and spleens o f  o l d e r  MRL/l mice i n  the  absence o f  mitogen 
sec re te  i n  v i t r o  abnormal ly  h i g h  l e v e l s  of  a B c e l l  d i f f e r e n t i a t i o n  f a c t o r ( s )  t h a t  
induces xrm d i f f e r e n t a t i o n  o f  a c t i v a t e d  B c e l l s  t o  I g  s e c r e t i n g  c e l l s .  A 
l a r g e  number o f  p r o l i f e r a t i n g  T c e l l s  which c h a r a c t e r i z e  t h i s  s t r a i n  produce l a r g e  
amounts of  t h i s  BCDF which apparen t l y  d r i v e s  t h e  o therw ise  normal B c e l l s  t o  
pa tho log i c  func t i on .  

The gene t i c  b a s i s  of  t he  va r ious  autoimmune responses has been examined i n  a 
v a r i e t y  of recombinant i n b r e d  s t r a i n s  d e r i v e d  f rom the  NZB mouse o r  F2 genera t ions  
d e r i v e d  f rom va r ious  crosses among a l l  t h e  lupus  mice. These s t u d i e s  i n d i c a t e  an 
independent i n h e r i t a n c e  o f  most o f  t he  s p e c i f i c  autoimmune responses. The o n l y  
two autoimmune responses w i t h  a c o n s i s t e n t  a s s o c i a t i o n  were those t o  nuc lea r  
an t i gens  and t o  endogenous gp70. I n t e r e s t i n g l y ,  these two assoc ia ted  responses 
a re  a l s o  h i g h l y  c o r r e l a t e d  w i t h  s e v e r i t y  o f  d isease. 
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0249 IMMUNE DEFICIENCY DISORDERS: REVERSAL IN VITRO, Henry G. Kunkel  and 
L loyd F. Mayer, The  Rockefeller Univers i ty ,  New York, NY 10021. 

The  immune defects in a number o f  t he  immune deficiency disorders are gradually becoming 
manifest. Perhaps t h e  most useful method t o  determine these defects is  through the i r  reversal 
t h rough  manipulations in v i t r o  wi th  the  p u r e  cel l  types and the i r  products  that  have now be- 
come available. The  most widely prevalent d isorder  is  the common variable immune deficiency. 
It is  well recognized tha t  t h i s  g roup  is  s t i l l  a m ix tu re  o f  d i f ferent  syndromes. The  question o f  
whether B cel l  o r  T cel l  defects a r e  responsible fo r  t he  poor product ion o f  Igs in v i t r o  has been 
an  open question f o r  a number o f  years. Certainly increased suppressor cel l  ac t i v i t y  has been 
well demonstrated but th is  does not  appear t o  b e  pr imary in most instances. Recently we have 
been able t o  produce great increases in lg  synthesis in certain o f  these cases b y  adding human 
T - T  hybridomas and the i r  products, effects that  were not  produced by pooled T cel ls o r  Con-A 
supernates. 
reversed w i th  specific monoclonal T cells has been the hyper  IgM immune deficiency. The  
"switch" defect in th i s  condit ion has proven in the  past completely resistant t o  stimulation t o  
produce IgC and IgA. However, a specific clone o f  T cells has been obtained which causes t h e  
swi tch t o  occur. Thus  evidence o f  T cell defects in these cases is  becoming increasingly clear. 
The  T hybridomas and clones prov ide large amounts o f  t he  missing cel l  and i t s  products  making 
t h e  defect evident. 

1. Fu, S.M., J.N. Hurley, J.M. McCune, H.G. Kunkel, R.A. Good. Pre-B cel ls and other  

Other  cases were ent i re ly  resistant t o  these effects. Another defect that  has been 

possible precursor  lymphoid cell l ines der ived from patients wi th  X-l inked agammaglobulin- 
emia. J. Exp. Med. 152: 1519-1526, 1980. 

2. Mayer, L., S.M. Fu, C. Cunningham-Rundles, H.G. Kunkel. 
cel l  d i f ferent ia t ion factors produced by human T cell hybridomas in patients wi th  common 
variable immunodeficiency. Cl in. Res. 31( 2) : 348A. 1983. 

Response t o  polyclonal B 

0250 THE INFLUENCE OF Ir GENES ON THE EXPRESSION OF DISEASE, John D. Stobo, Marianne 
Newton, and B. Matija Peterlin, University of California, San Francisco, CA 94143 .  

In order to implicate a specific inmune response in the expression of disease, several 
investigators have attempted to show a significant association between the disease and 
products (HLA-DR molecules) of human Ir genes in the HLA-D locus. 
this association is striking, while in others it is weak. In many situations there does 
not appear to be a significant association between a single HLA-DR phenotype and disease 
One explanation for this is that Ir genes do not contribute to the expression of many 
diseases. An alternative explanation is that Ir genes distinct from those in the HLA-D 
locus play an important role in the expression of disease. Indeed, two other human Ir 
gene loci (SB and DC) encoding for two distinct families of Ia molecules (HLA-SB and 
HLA-DC) have been described. Presently serologic reagents capable of defining poly- 
morphisms associated with HLA-SB and HLA-DC molecules are not readily available and thus 
analysis of serologically defined HLA-SB and HLA-DC disease associated polymorphisms is 
not possible. 
disease is to examine the structure of the Ir genes themselves. The availability of 
molecular probes capable of hybdridizing to SB, DC, and D genes makes this approach 
feasible. Utilizing the technique of restriction fragment analysis by Southern blots, 
we have begun to examine Ir gene polymorphisms associated with diseases. Utilizing a 
cDNA probe for HLA-DC alpha chain genes, initial studies in a patient with Rheumatoid 
Arthritis and an HLA-DR and MT matched normal control reveal differences in the re- 
striction maps. While the restriction map obtained with the Eco R1 digestion was 
identical in each case, that obtained with Pst 1 was different. The Pat 1 digest from 
the patient contained, in addition to shared bands, two low molecular weight bands (less 
than 3 kb) not present in the normal control.This approach will be useful in searching 
for Ir gene polymorphisms associated with various diseases. 

In a few instances 

However, another approach to examining the association of Ir genes with 
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MHC Restricted Specific Antigen Presentation to Different T Cell Sets (Th, Ts, Tc) 

0251 ANTIGEN PROCESSING AND PRESENTATION OF HEN EGG-WHITE LYSOZYME Paul M. Allen, 
Daniel J.  Strydom, and E m i l  R. Unanue, Harvard Medical School, Boston,MA 02115 

To p rec i se l y  determine the molecular steps invo lved i n  ant igen processing we have examined 
the processing and presentat ion by macrophages o f  the wel l -def ined p r o t e i n  antigen, hen egg- 
wh i te  lysozyme(HEL). T c e l l  hybridomas, s p e c i f i c  f o r  HEL,produced IL-2 upon i n t e r a c t i o n  w i t h  
an I a  bearing macrophage t h a t  had taken up HEL. The processing requirements by macrophages 
fo r  two o f  these clones was examined us ing l i v e  macrophages t rea ted  w i t h  the lysosomotropic 
agent, chloroquine, and by using macrophages p re f i xed  i n  1% paraformaldehyde. Three d i f f e r e n t  
forms o f  HEL were used:native HEL, i n t a c t  denatured HEL, and a t r y p t i c  d iges t  o f  HEL. From 
these s tud ies we concluded t h a t  1 )bo th  clones requi red t h a t  n a t i v e  HEL be processed by macro- 
phages, 2 )ne i the r  clone requi red t h a t  a t r y p t i c  d iges t  be processed, ancl 3)one clone requi red 
t h a t  i n t a c t  denatured HEL be processed, wh i l e  the o the r  c lone d i d  not .  

The prec ise determinants on the HEL molecule which the two clones recognized were then 
ascer ta ined by t e s t i n g  f o r  the a b i l i t y  o f  t r y p t i c  fragments o f  HEL, separated by reverse 
phase HPLC, t o  s t imu la te  the clones us ing p re f i xed  macrophages. 
same 16 amino a c i d  fragment o f  HEL. The r e a c t i v i t y  o f  the two clones was l o c a l i z e d  t o  the N 
terminus o f  t h i s  fragment by the f a i l u r e  o f  e i t h e r  clone t o  r e a c t  w i t h  human lysozyme, which 
d i f f e r s  from HEL i n  the 16 res idue fragment by 4 amino acids. These r e s u l t s  suggest t h a t  HEL 
must be i n t e r n a l i z e d  by a macrophage, encounter an a c i d i c  compartment, and recyc le  t o  the 
plasma membrane, where i t  i s  then presented t o  a T c e l l  i n  the con tex t  of an I a  molecule. 
Thus, by using HEL s p e c i f i c  T c e l l  hybridomas as func t i ona l  probes we have begun t o  define 
i A u l m l & - ~  ueh-gpn pr- 

Both clones responded t o  the 

0252 TOWARD DEFINING THE EPITOPE AND POSSIBLE IA ASSOCIATION SITES OF A MYOGLOBIN 
PEPTIDE RECOGNIZED BY CLONED T CELLS, Ira Berkower, Gail  K. Buckenmeyer and 
Jay A. Berzofsky, Office of Biologics, FDA and Metabolism Branch, NCI, NIH, 
Bethesda, Md. 20205 

We have found a strict association between the epitope specificity and I-Ad vs Ed 
restriction of 13 T cell clones specific for sperm whale myoglobin and =suggesting 
a strong influence of Ia antigens of the antigen presenting cell i n  the recognition of 
different epitopes. Eight clones were specific for an epitope centering on Lys 140 and 
restricted to E d .  
fragment 132-153. 

interactions with I-E antigens on the antigen presenting cell as well as with the T cell 
receptor. Fragment 132-153 was selectively degraded by N-Bromosuccinimide cleavage at 
Tyr 146. The cleavage fragment 132-146 was isolated by HPLC and had full stimulatory 
activity for the T cell clones. 
peptidase from Staph aureus. the purified fragment 137-153 had lost all activity. Therefore, 
one or more residues between 132 and 136 are required for stimulatory activity i n  addition 
to Lys 140, while residues 147-153 do not influence the site. 
between 132 and 136 are part of the same epitope as Lys 140 or represent a site for 
interaction with S d  of the presenting cell remains to be determined. 

In addition, the complete epitope was contained on the myoglobin 

We have examined whether distinct sites could be found on the fragment for possible 

In contrast, after cleavage at Glu 136 by the Glu-specific 

Whether the required residues 

0253 WE ROLE OF UPTAKE AND CATABOLISM IN ANTIGEN PRESENTATION BY DENDRITIC CELLS AND 
MACROPHAGES, Benjamin M. Chain, Paul Kaye and Marc Feldmann, University College 
London, Gower Street, London, WClE 6BT 

The role of phagosome/lysozome pathway in antigen presentation is as yet unclear. We have 
studied the ability of the non phagocytic lymphoid dendritic cells (Dc) to stimulate 
proliferation of hapten-primed (TNP) T cells, in the presence of hapten coupled to antigens 
of varying size and complexity. Results show that DC are three to four fold as efficient as 
spleen adherent populations or purified macrophages in presenting keyhole limpet haemocyanin 
(KLH)-!I”P or insulin-TNP, but are also at least as effective with particulate antigens, such 
as TNP-mycobacterium or TNP-sheep red blood cell conjugates. 

compare catabolism of radiolabelled antigen by presenting cells of various types. As 
predicted, in view of their very poorly developed lysosomal system, DC produce and release 
negligible quantities of TCA soluble (i.e. completely digested) breakdown products. However, 
PAGE analysis revealed that larger proteolytic fragments are found in cellular extracts of DC, 
in amounts comparable to those of macrophages. Purified lymphocyte populations do not produce 
these fragments. 

These functional and biochemical data suggest that presentation by dendritic cells does not 
rely on uptake and lysosomal degradation of antigen. However, limited proteolysis, perhaps 
by extracellular inembrane bound enzymes, may play a role. 

In parallel with these functional studies we have carried out biochemical experiments to 
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02% tl CELL PRESENTATION OF ANTIGEN TU ANTIGEN-Smk lL  I CtLLS VS P P  
ALLOKEACTIVE T CELLS, Kobert  W. Chesnut, Me l issa  Yanover and Howard M. Grey. Nat iona l  

Jewish Hosp i ta l ,  Oenver, CI) 8U2W 
We have compared the  capac i t y  o f  murine B ce l  Is t o  p resent  convent iona l  an t i gen  t o  an t iyen-  
s p e c i f i c  MHC-restr icted T c e l l s  vs t h e i r  capac i t y  t o  serve as s t i r f l u la to r  c e l l s  i n  the  mixed 
lymphocyte response (MLR). When B c e l l s  were pu lsed w i t h  so lub le  p r o t e i n  an t iyens .  these 
c e l l s  were unable t o  present an t igen t o  a n t i g e n - s p e c i f i c  T c e l l s .  I n  con t ras t ,  when B c e l l s  
were s t imu la ted  by a po l yc lona l  a c t i v a t o r  such as LPS f o r  17 h rs  these "ac t i va ted "  B c e l l s  
were ab le  t o  p resent  an t igen.  Since a c t i v a t e d  B c e l l s  take  up as inuch as 10 f o l d  more 
an t i yen  than r e s t i n g  B c e l l s ,  one exp lana t ion  f o r  B c e l l s  i n a b i l i t y  t o  p resent  an t i yen  cou ld  
r e s u l t  fran i n s u f f i c i e n t  an t i gen  uptake. We t h e r e f o r e  decided t o  t e s t  t he  capac i t y  o f  
r e s t i n g  B c e l l s  t o  s t i m u l a t e  a MLR s ince  the  I a  molecules requ i red  f o r  MLR s t i m u l a t i o n  a re  
expressed c o n s t i t u t i v e l y  on the  B c e l l  sur face .  Our r e s u l t s  showed t h a t  r e s t i n g  B c e l l s  were 
unable t o  s t i m u l a t e  p r o l i f e r a t i o n  o f  primed a l l o r e a c t i v e  T c e l l s  o r  I L -2  p roduc t ion  by a l l o -  
r e a c t i v e  T c e l l  hybridomas. I n  con t ras t ,  LPS a c t i v a t e d  B c e l l s  were ab le  t o  s t imu la te  bo th  T 
c e l l  p r o l i f e r a t i o n  and IL -2  p roduc t ion .  We a re  t h e r e f o r e  l e f t  w i t h  two poss ib le  exp lanat ions  
f o r  t he  f a i l u r e  o f  r e s t i n g  B c e l l s  t o  serve as APC: 1 )  t he  q u a n t i t y  o r  s t r u c t u r e  (e.9. 
s i a l i c  a c i d  con ten t )  o f  I a  molecules assoc ia ted  w i t h  r e s t i n y  6 c e l l s  i s  no t  adequate f o r  
r e c o g n i t i o n  by T c e l l s  o r  2) r e s t i n g  B c e l l s  a re  incapab le  o f  p a r t i c i p a t i n g  i n  the  non- 
s p e c i f i c  c e l l u l a r  i n t e r a c t i o n s  t h a t  a re  requ i red  be fo re  s p e c i f i c  l i gand- recep to r  i n t e r a c t i o n s  
can e f f e c t  T c e l l  t r i g g e r i n g .  Experiments t o  d i s t i n y u i s h  between these p o s s i b i l i t i e s  a re  i n  
proyress.  

0755 ACTIVATION OF HUMAN HELPER T LYMPHOCYTES BY SYNTHETIC PEPTIDES OF 
HERPES SIMPLEX VIRUS GLYCOPROTEIN D, Elaine DeFreitas, Bernard 
Dietzschold, and Hilary Koprowski, The Wistar Institute, Philadelphia, 
PA 19104 

4e have established continuously growing T cell lines from peripheral blood of 
everal human donors by in vitro stimulation with a 23 amino acid synthetic 
olypeptide (syn pep) corresponding to the NH2 terminus of native glycoprotein 

ere either seropositive or seronegative for HSV gD specific antibody. Phpno- 
ypic-analysis of bulk cultured lines indicated that syn pep induced Leu 2 ,3-, 
eu 2 ,3 and natural killer cells in all donors. Analysis of the specificity 
f these T cells by proliferation to syn pep 1-23 or fragments thereof indi- 
ated that the recognition of various epitopes differed dramatically between 
onors. Substitution of a single amino acid at position 7 rendered the syn 
ep nonstimulatory for two donors. Syn pep fragments of 7 and 11 amino acids 
rom the COOH terminus were either non-stimulatory or markedly suppressive. 
yn pep-induced proliferation was blocked by monoclonal antibody against HLA- 
R but not by monoclonal antibody against HSV gD. Clonal analysis data will 
e presented to indicate the major T cell-defined immunodominant portions of 
his molecule. 

(gD) of Herpes Simplex virus (HSV). This was accomplished with donors who 1 
i 

Supported in part by NIH grant A1 1 9 9 8 7 - 0 1  

0756 GENETICALLY RESTRICTED RESPONSES BY MONOCLONAL HUMAN T--SPECIFIC FOR I N F L U X A  
HEMAGGLUTININ SYNTHETIC PEPTIDES, David D. Ecke ls  and Jonathan R. Lamb, Georgetown 
Un ive rs i t y ,  Washington, O.C. 20007 and U n i v e r s i t y  Co l lege Hosp i ta l ,  London, England. 

Human T-lymphocyte c lones  (TLC's) were generated aga ins t  t h e  hemagg lu t in in  (HA) molecules 
p u r i f i e d  f rom i n f l u e n z a  v i r u s  A/Texas/1/77. 
300:66, 1982) syn the th i c  HA pep t ides  were used t o  probe t h e  a n t i g e n i c  f i n e  s p e c i f i c i t y  o f  
HA-spec i f i c  TLC's. 
306-330 (HA1.4, HA1.7 and HA2.43). 
pep t ide  (HA1.9) a l though it d i d  recogn ize  A/Texas and A/Japan/305/57. 
HA2.43 n C ' s  a l l  responded t o  p u r i f i e d  HA f rom A/Bangkok/l/79 w h i l e  HA1.9 d i d  not.  
t h e  f o u r  TLC's recognized t h r e e  d i s t i n c t  HA determinants  w i t h  HA1.4 and HA1.7 apparen t l y  
recogn iz ing  t h e  same a n t i g e n i c  determinant.  I n  gene t i c  r e s t r i c t i o n  s tud ies ,  t h r e e  d i s t i n c t  
r e s t r i c t i o n  pa t te rns  were ob ta ined cor respond ing  t o  t h e  HA determinant  recognized: HA1.4 and 
HA1.7 were r e s t r i c t e d  i d e n t i c a l l y  w h i l e  HA1.9 and HA2.43 e x h i b i t e d  two comple te ly  d i f f e r e n t  
pa t te rns  o f  response on a panel  o f  un re la ted  p resen t ing  c e l l s .  The f i n e  s p e c i f i c i t y  o f  TLC 
gene t i c  r e s t r i c t i o n  was i n v e s t i g a t e d  w i t h  monoclonal an t i bod ies  s p e c i f i c  f o r  human Class I1 
ant igens; t h e  b l o c k i n g  p a t t e r n s  ob ta ined  w i t h  these reagents  were c o n s i s t e n t  w i t h  t h e  above 
i n t e r p r e t a t i o n .  
m igh t  r e s t r i c t  responses t o  t h e  same a n t i g e n i c  determinant,  t h e  f requency o f  such observa- 
t i o n s  and t h e  e f f e c t  o f  d i f f e r i n g  gene t i c  backgrounds on t h e  s p e c i f i c i t y  o f  TLC a c t i v a t i o n .  

As p r e v i o u s l y  descr ibed (Lamb e t  a l .  Nature 

Three c lones  recogn ized p e p t i d e  sequences corresponding t o  amino ac ids  
One TLC f a i l e d  t o  respond i n  t h e  presence any s y n t h e t i c  

The HA1.4, HA1.7 and 
Thus, 

We a re  c u r r e n t l y  assessing t h e  p o s s i b i l i t y  t h a t  d i f f e r e n t  Class I1 ep i topes  

102 



Regulation of the Immune System 

0757 CENETIC CONTROL OF THE T ChLL RESPONSE TO PEPTIIjES OF THE GLYCOPHUTEDi D ( @ ) , O F  
HERPES SI:PLEX VIRUS (HSV). r l l e n  Heber-Katz and Bernhard Dietzschold, The Wistar 
I n s t i t u t e ,  Philadelphia, PA l9l& 

The g$oprotein D of HSV is thought t o  induce a major prt of t h e  immune response 
which r e s u l t s  i n  protect ion from a l e t h a l  HSV infect ion i n  mice. An immuncdominant prt of 
t h i s  molecule has been mapped t o  the  NH 
peptides have been synthesized which co8firQ t h i s  mapping. Since the use of these peptides 
as a poten t ia l  vaccine has  been ser ious ly  considered and s ince the  protect ive response t o  
HSV is la rge ly  a T c e l l  mediated phenomenon, we  began t o  examine the genet ic  control  of the 
T c e l l  response t o  these small pept ides  of 23 amino ac ids  o r  l e s s  i n  length. 

and rest imulated with the  same peptide or smaller peptides, we found d i f f e r e n t  pa t te rns  of 
responsiveness which mapped several  immuncdominant regions of the 1-23 HSV peptide. 
surpr i s ing  r e s u l t  was seen at the  clonal  l e v e l  when we tes ted  f o r  degeneracy i n  ant igen 
presentat ion.  
ant igen on B1O.A ant igen-present ing c e l l s  (APC) and most of the  B1O.k hybrids could respond 
t o  ant igen on BlO.A(%) APC. 
c e l l  responsiveness but  curiously resembles the T c e l l  response t o  cytochrome 2. We a r e  
current ly  exainining the  f i n e  s p e c i f i c i t y  of t h i s  T c e l l  response as determined by the  APC 
am?. attempting t o  map regions of the  molecule i n  terms of T c e l l  and APC s i t e s  and a r e  
looking f o r  molecular and funct ional  s i m i l a r i t i e s  between HSV gl) ps$ides and cytochrome c. 

terminus by the use of monoclonal ant ibodies;  

Using a pro l i fe ra t ion  assay with var ious H-2 congenics irnnunizea with the  1-23 pept id  

The 

Thus, a l l  T c e l l  hybrids t e s t e d  from the  B13.A(%) were able  t o  respond t o  

Such a r e s u l t  is unusual i n  terms of previous repor t s  of T 

0758 CONFORMATIONAL FLEXIBILITY I N  A CLASS I TRANSPLANTATION ANTIGEN. Jonathan C .  Howard, 
Geoffrey W.  Butcher, Austin G. Diamond and Alexandra M. Livingstone, ARC I n s t i t u t e  of 
Animal Physiology, Babraham, Cambridge CB2 4AT. U.K. 

The surface ant igenic  s t ruc ture  of the s t rong r a t  Class I MHC antigen RTIAa has been 
defined by 333 monoclonal ant ibodies .  
lapping surface. Antibodies against  two of these determinants, cal led T and X ,  engage i n  a 
posi t ive synergis t ic  in te rac t ion :  
i n  the presence of the other .  The e f f e c t  i s  mediated by monovalent Fab fragments as  e f f i c -  
i e n t l y  a s  by whole antibody molecules, suggesting s t rongly tha t  a conformational change is  
involved. Several d i f fe ren t  pa i r s  of antibodies directed against  these two s i t e s  appear to  
engage i n  synerg is t ic  e f f e c t s ,  suggesting tha t  these s i t e s  represent  conformationally l a b i l e  
par t s  of the molecule. 

locus mapping outside 
immunological e f f e c t s  of t h i s  modification are a s  s t r i k i n g  a t  the T c e l l  level  as  those 
associated with the "mutations" of H-ZKb. 
de tec t  t h i s  s t r u c t u r a l  modification and they are a l l  di rected a t  the T and X s i t e s .  
tha t  the T and X s i t e s  represent  regions of f l e x i b i l i t y  i n  the Class I molecule probably 
associated with s i t e s  of glycosylation. In view of the importance of these s i t e s  for  T c e l l  
s p e c i f i c i t y ,  we suggest tha t  conformational f l e x i b i l i t y  is related t o  the a b i l i t y  of Class I 
molecules to  i n t e r a c t  funct ional ly  with other molecules i n  the c e l l  membrane. 

Nine al loant igenic  determinants-form a continuous over- 

grea t ly  enhanced a f f i n i t y  of binding of one antibody occurs 

In a s u p e r f i c i a l l y  unrelated s e r i e s  of experiments we have shown tha t  a second MHC-linked 
can influence the ant igenic  s t ruc ture  of RTIAa i n  =. The 

A very small number of monoclonal antibodies can 
We propOSS 

0259 T-CELL FINE-SFECIF ICITY TCiiAHDS INFLUENZA HE.dAGGLUTINfKJulia L. 
H u r w i t z ,  C h a r l e s  J.  H a c k e t t ,  b r i t z  I u e l c h e r s ,  S e r n a r d  U i e t z s c h o l d  
a n d  W a l t e r  G e r h a r d ,  Wistar I n s t i t u t e ,  P h i l a d e l p h i a ,  PA 19104 

S e v e n  T - c e l l  h y S r i d o T a s  and o n e  l o n g - t e r m  l i n e  f r o m  PR8-primed Balb /c  mice  
were a n a l y z e d  f o r  f i n e - s p e c i f i c i t y  t o w a r d s  i n f l u e n z a  h e n a g g l u t i n i n  ( H A ) .  Each  
c e l l  was i n d i v i d u a l l y  t e s t e d  f o r  r e c o g n i t i o n  o f  51 v i r u s e s  w i t h  known s i n g l e  
arqino a c i d  s u b s t i t u t i o n s  f rom t h e  PKe HA. The r e s u l t s  r e v e a l e d  t h r e e  
r e a c t i v i t y  p a t t e r n s  (R .F . )  i n d i c a t i n g  t h r e e  s i t e s  o n  t h e  HA m o l e c u l e  
p r e f e r e n t i a l l y  r e c o g n i z e d  b y  t h i s  g r o u p  o f  T - c e l l s .  Each H.P. d e r i v e d  f r o m  
more t h a n  one  T - c e l l  a n d  more t h a n  one  mouse. T - c e l l s  w i t h  t h e  f irst  R.F. 
were a l l  shown t o  r p c o r n i z e  a n  11 amino a c i d  ( a . a . )  s y n t h e t i c  p e p t i d e  
r e p r e s e n t i n g  a . a .  lOO-ll9 f r o m  PRC! HA. The T - c e l l s  d e s c r i b e d  h e r e  were n e x t  
ComFarPd t o  a g r o u p  o f  more t h a n  200  B-ce l l  h y b r i d o m a s ,  a l s o  d e r i v e d  f rom 
FR8 p r i n e d  mice. The t h r e e  R.P . ' s  f o r  T - c e l l  c l o n e s  w e r e  n o t  seen f o r  a 
s i n g l e  H A - s p e c i f i c  9 - c c l l  c l o n e .  A d i f f e r e n c e  i n  T a n d  B-ce l l  r e c o g n i t i o n  o f  
HA may bes t  h e  e x p l a i n e d  by  c o n s i d e r i n g  t h a t  T - c e l l s  s e e  v i r u s  i n  c o n j u n c t i o n  
w i t h  Ia a n t i e e n s  w h i l e  9 -ce l l s  s e e  n a t i v e  v i r u s .  The p r o c e s s i n g  o f  HA r e q u i r e d  
f o r  r r e s e n t a t i n n  w i t h  Ia a n t i g e n s  l i k e l y  r e v e a l s  d e t e r n i n a n t s  t o  T - c e l l s  
w h i c h  d i f f e r  i n  sequence, s i z e ,  a n d  t h r e e - d i m e n s i o n a l  s t r u c t u r e  f rom 
d e t e r m i n a n t s  shown t o  3 -ce l l s  o n  t h e  n a t i v e  m o l e c u l e .  
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0260 BIOCHEMICAL CHARACTERIZATION OF THE FUNCTIONAL INTERACTIONS REQUIRED FOR I REGION 
RESTRICTED, ALL0 AND ANTIGEN SPECIFIC T CELL ACTIVATION, David 3 .  McKean, Barbara N. 
Beck, Margo S t i c h  and Bar ry  Handwerger, Mayo C l i n i c ,  Rochester, FIN 55905 

I t  i s  g e n e r a l l y  be l i eved  t h a t  T he lpe r / i nduce r  c e l l s  a r e  a c t i v a t e d  by t h e  i n t e r a c t i o n  o f  a l l 0  
I a  molecules o r  an t i gen  p l u s  s e l f  I a  molecules and t h e  T c e l l  r ecep to r .  Resu l ts  f rom o t h e r  
l a b o r a t o r i e s  have i n d i c a t e d  t h a t  ex tens i ve  g l y c o s y l a t i o n  o f  sp lenocy te  I a  an t igens  may have 
a nega t i ve  e f f e c t  on T c e l l  a c t i v a t i o n .  
c loned s t i m u l a t o r / a n t i g e n  p resen t ing  c e l l s  and t h e  p o t e n t i a l  r o l e  of  t h i s  g l y c o s y l a t i o n  on 
T c e l l  a c t i v a t i o n .  A number of  d i f f e r e n t  B lymphoma and macrophage c e l l  l i n e s  w i t h  d i f f e r e n t  
l e v e l s  o f  I a  g l y c o s y l a t i o n  have been t r e a t e d  w i t h  tun icamyc in  o r  neuraminidase and t e s t e d  
f o r  t h e i r  a b i l i t y  t o  a c t i v a t e  a panel o f  a l l 0  and an t i gen  r e a c t i v e  T c e l l s .  Our r e s u l t s  
demonstrate t h a t  t h e  l e v e l  of  membrane g l y c o s y l a t i o n  has s i g n i f i c a n t  e f f e c t s  o n l y  on c e r t a i n  
T c e l l s .  Neuraminidase t rea tment  o f  t h e  st imulator/APC s i g n i f i c a n t l y  inc reases  t h e  a c t i v a -  
t i o n  o f  some b u t  n o t  a l l  a l l o -  and an t i gen - reac t i ve  T c e t l s .  
st imulator/APC does n o t  a l t e r  t h e  express ion  of l a  on the  su r face  o f  t h e  st imulator/APC b u t  
does comple te ly  i n h i b i t  t h e  a b i l i t y  of these c e l l s  t o  a c t i v a t e  T c e l l s .  Our r e s u l t s  a l s o  
i n d i c a t e  t h a t  non-MHC encoded produc ts  on t h e  st imulator/APC may have s i g n i f i c a n t  e f f e c t s  
on T c e l l  a c t i v a t i o n .  

We have examined the  l e v e l s  o f  g l y c o s y l a t i o n  on 

Tunicamycin t rea tment  o f  t h e  

0261 COMPARISON OF T CELL STIlllLATION BY CELL- OR LIPOSOCE-ASSOCIATED CLASS--I-ALLO- 
ANTIGENS, Anne-Narie Schmi t t -Verhu ls t ,  Francoise A lbe r t ,  Claude Bover, C h r i s t i n e  
Hua and C l a i r e  Lang le t ,  Centre d '  Immunolooie INSERlt-CNRS de l l a r s e i l  le-Luminy, Case 

906, 13288 M a r s e i l l e  cedex 09, France. 
D i f f e rences  were observed between T c e l l s  s t imu la ted  w i t h  the  ce l l -assoc ia ted  o r  w i t h  the  
l iposome-associated H-2Kb molecule.  H-ZKb-speci f ic  a l?p reac t i ' Je  T c e l l  l i n e s  and clones 
main ta ined i n  l onn  t e r v  c u l t u r e s  w i t h  c e l l - a s s o c i a t e d  H-2Kb a l l  expressed Lv t -2  and were 
L3T4 neoat ive .  They were dependent on the  exn ress ion  o f  H-ZKb, b u t  n o t  o f  I a  on the  st imu- 
l a t i n g  c e l l s ,  i n  a d d i t i o n  t o  exonenous i n t e r l e u k i  8 (11-1 o r  11-2 dependent on a o iven T c e l l  
l i n e )  f o r  t h e i r  s t i m u l a t i o n  t o  orowth. The i r  H-2Kl-induced p r o l i f e r a t i o n  was i n h i b i t e d  by  
ant i -H-2Kb o r  by an t i -Lv t -2  monoclonal an t i bod ies  (mAb), b u t  n o t  bv a n t i - I a  o r  ant i -L3T4 
mAb. For most T c e l l  c lones tes ted  the  i n t e n r i t v  o f  bo th  t h e  f i r s t  and the  second P!-terminal 
domains o f  t he  F 2 K b  seemed r e q u i r e d  f o r  " r e c o n n i t i o n "  bv T c e l l s .  These T c e l l  c lones 
cou ld  no t  be s t imu la ted  w i t h  immunopuri f ied H-2Kb i n s e r t e d  i n  l iposomes even i n  t h e  presence 
o f  exopenous i n t e r l e u k i n s .  T c e l l  l i n e s  i n i t i a t e d  i n  v i t r o  w i t h  t'-ZKb-linosomes cou ld  p r o l i -  
f e r a t e  i n  response t o  tJ-2Kb-linosomes and feeder c F T l n c h  T c e l l  l i n e s  conta ined T c e l l s  
bea r inn  the  Ly t -2  marker as w e l l  as c e l l s  bear ino  t h e  L3T4 marker and t h e i r  H-ZKb-induced 
p r o l i f e r a t i o n  was i n h i b i t e d  by anti-H-2Kb o r  by a n t i - I a ,  as w e l l  as bv a n t i - L v t - 2  o r  a n t i -  
L3T4 mAb. Charac te r i za t i on  o f  these c e l l s  a t  t he  c lona l  l e v e l  and analyses o f  t he  H-2Kb 
ep i topes  i nvo l ved  i n  r e c o o n i t i o n  by  these T c e l l s  a re  the  under investioation. 

0262 PRESENTATION B Y  FIXED ACCESSORY CELLS O F  OVALBUMIN PEPTIDES THAT SUBSTITUTE FOR 
PROCESSED ANTIGEN TO SPECIFIC T HELPER HYBRIDOMAS. 
P h i l i p p a  Marrack and John Kappler.  Na t iona l  Jewish Hosp i ta l  and Research Center,  and 
the  U n i v e r s i t y  o f  Colorado Hea l th  Sciences Center, Denver, Colorado 80206. 

Recent ly,  we ob ta ined  d i r e c t  evidence t h a t  p r o t e o l y s i s  i s  n o t  o n l y  necessary b u t  may be su f -  
f i c i e n t  t o  e x p l a i n  the  requirement f o r  an an t i gen  process ing  s tep  i n  accessory c e l l s .  The 
exper iments t h a t  l e d  t o  t h a t  conc lus ion  demonstrated t h a t  g lu ta ra ldehyde p re - f i xed ,  I a -pos i -  
t i v e  B lymphoma c e l l s  were capable o f  p resen t ing  ovalbumin pept ides  i n  an MHC-restr icted 
fashion t o  s p e c i f i c  T hybridomas. I n  con t ras t ,  t he  i n t a c t  p r o t e i n  an t i gen  was n o t  presented 
by p r e - f i x e d  c e l l s  b u t  cou ld  o n l y  s t i m u l a t e  the  T c e l l s  i f  i t  were incubated  f o r  a s u i t a b l e  
pe r iod  o f  t ime i n  the  presence o f  v i a b l e ,  m e t a b o l i c a l l y - a c t i v e  accessory c e l l s  (Shimonkevi tz,  
e t  a l .  1983. J.  Exp. Med. 158:303). Our c o n t i n u i n g  work i n  t h i s  system has l e d  t o  the  i so -  
l a t i o n  by HPLC o f  a t r y p t i c  ovalbumin pep t ide  t h a t  i s  presented by p r e - f i x e d  accessory c e l l s  
t o  severa l  ova lbumin-spec i f i c ,  I - A - r e s t r i c t e d  T hybridomas. Knowledge o f  t he  amino a c i d  
sequence o f  t h e  P323-339 pep t ide  has a l lowed us t o  per fo rm severa l  exper iments address ing  t h e  
manner i n  which an t i gen  i s  presented t o  s p e c i f i c ,  MHC-res t r i c ted  T c e l l s .  Our exper iments 
show t h a t  a) t he  P323-339 pep t ide  appears t o  b ind  w i t h  h i g h  a f f i n i t y  t o  f i x e d  accessory c e l l s ,  
b) I a  molecules do n o t  c o n t r i b u t e  t o  t h i s  h igh  a f f i n i t y  b ind ing ,  c )  a V8 pro tease- t runcated  
pep t ide  fragment, P323-336, which i s  s t i m u l a t o r y  f o r  3 o f  4 P323-339-speci f ic  T hybridomas 
cannot i n h i b i t  accessory c e l l  p resen ta t i on  o f  t he  i n t a c t  P323-339 pep t ide  t o  the  fragment 
non - reac t i ve  T hybridoma, and d) t he re  i s  no demonstrable a f f i n i t y  f o r  pep t ide  a lone by the  
MK- r s  i c ted  _sot i rmcepto r s  e xoressed bv the  P323-339-react ive T h v b r i d o s .  

R ichard  Shimonkevi tz,  Howard Grey, 
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0763 DIFFERENTIAL P W S S I N G  REQUIREMENTS OF NATIVE AND DENATURED PROTEIN AND PEPTIDE 
FUGRENT FOR PRESENTATION TO THE SAME T CELL CLONE, Howard 2. Streicher, Ira J. 
Berkower and Jay A. Berzofsky. Metabolism Branch, NCI, NIB, Bethesda, W 20205 

We have studied the differential requirements for presentation of a single epitope of sperm 
whale myoglobin to a clone of proliferating T cells when this epitope is expressed on the 
native protein. 2 denatured forms of the intact protein. or a small antigenic peptide frag- 
ment. The B10.D2 T cell clone used, 14.5, was demonstrated to be Ed restricted, specific 
for an epitope centering on Lysine 140, and as responsive to the CNBr fragment 132-153 as to 
the intact protein. Previous studies had suggested that inhibition of antigen presentation 
by lysosomatropic agents depended on the sire of the antigen. We have found 1) that condi- 
tions of chloroquine pretreatment of splenic presenting cells can be found which completely 
abrogate the ability to stimulate T cells with native myoglobin but not with the 22-residue 
fragment; 2) that similar results were found with other agents including the cationic iono- 
phore monensin; but 3) that an unfolded form of myoglobin, produced by methylating the meth- 
ionine residues to Introduce charged groups into the interior of the molecule, behaved like 
the small peptide fragment even though it la the same sire as the native protein; and 4) that 
apomyoglobin, which is less denatured than S-methyl myoglobin, was partially-inhibited but 
less so than the native protein. Therefore, 1) the small peptide fragment does not require 
the same processing as native protein, but 2) conformational change may be as important as 
aize in determlning requirements for processing. 
susceptibility to proteolysis. but on the other hand, proteolysis of the native protein may 
merely be one method of inducing denaturation. 

On the one hand, denaturation may increase 

@a 
610 and BlO.A(3R) mice were o r i g i n a l l y  defined as low responders to the  ant igen pigeon 
cytochrome c fragment 81-104, t o  which the  h igh responder mice, BIO.A and 9R. responded 
wel l .  But  i t  turned ou t  t h a t  the LN T c e l l s  o f  B10 o r  3R mice p r o l i f e r a t e d  we l l  i n  
response to fragment 1-65, b u t  poo r l y  t o  whole molecule (WM) although the mice were 
primed with WM. 
was suppressed by adding small doses o f  WM i n t o  the cu l tu re .  
by WM d i d  n o t  requ i re  other  c e l l  types than p r o l i f e r a t i o n  T c e l l s  and APC, s ince the 
p r o l i f e r a t i o n  o f  T c e l l  clones s p e c i f i c  f o r  fragment 1-65 was a l so  suppressed by WM. 
Some cytochromes c non-st imulatory to the clone, such as human o r  t u r t l e  a l so  
e f f e c t i v e l y  su pressed the s p e c i f i c  p r o l i f e r a t i o n  f the clone. 

ant igenic  epitope (T c e l l  recognizing pa r t )  and the agretope ( I a  associat ion p a r t )  
on the fragment 1-65 w i l l  be characterized. 
low o r  non-st imulatory antigens w i l l  be discussed i n  r e l a t i o n  t o  the epitope and 
agre tope. 

SPECIFIC SUPPRESSION OF CLONED T CELL PROLIFERATION BY A RELATED ANTIGEN. 
Gen Suzuki and Ronald H. Schwartz, N IA IO,  NIH,  Bethesda, MD 20205 

I n t e r e s t i n g l y t h e  p r o l i f e r a t i o n  o f  the LN T c e l l s  t o  fragment 1-65 
The suppression mediated 

Using one T c e l l  
clone (3R.3.11r s p e c i f i c  f o r  fragment 1-65 and I - A  g molecule i n  the H-2 complex, the 

The suppression mechanism mediated by the 

0265 

To examine macrophage processing of antigen for presentation to T cells, we have determinedthe 
mode of uptake and intracellular fate of the octapeptide angiotensin I1 (AII) by guinea pig 
macrophages. 
labelled A11 and some A11 analogues, 
bilization of 38-AII- pulsed macrophages and resolution by passage over Sephadex G25 columns. 
Intracellular 3H-AII was contained in four major fractions: peak A-a complex sharing an Mr -50, 
000; peak B-fragments containing 7-8 A11 amino acid residues; peak B1-containing 5-6 residues: 
and peak C-containing 4-5 residues. Upon prolonged incubation, peaks B and C were released 
from the cells while most of peak A and a small amount of peak B1 were retained. The forma- 
tion of peak A with 3H-AII could be inhibited by inclusion of nonradiolabelled A11 in the in- 
cubation mixture and could also be formed by the isolated peaks B and B1, but-not by peak C. 
Since after overnight culture all of the macrophage-associated A11 was in either peak A or 81, 
the antigenicity of these peaks was determined by incubation with AII-immune T cells. Peak A 
stimulated AII-immune T cell proliferation, whereas peak B1 showed no antigenicity. Taken to- 
gether, these results suggest that mu& nf A11 enters macrophages via a relatively specific 
process; once in the cell, some A11 and its catabolic products are complexed with larger macroA 
phage structures and other products are released from the cell. The complexed form of A11 is 
retained by the macrophages and provides a form of thepeptide that is antigenic for T cells. 

MACROPHAGE PROCESSING OF-PEPTIDES : FORMATIONTAN ANTIGENE- CcmXX, D a v i d .  Thomas) 
Michael D. Hoffman, Maxine Solvay, Mary Spangler, and Roderick Nairn, The University 
of Michigan, Ann Arbor, Michigan 48109. 

The cellular uptake of 'H-AII was specific and could be inhibited by non-radio- 
The intracellular fate of 'H-AII was determined by soh- 
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0266 ANTIGEN RECOGNITION BY Ia  MOLECULES, Harley Y. Tse, Sachio Kanamori, William D. 
Walsh,  and Ted H. Hansen, Dept. of Immunology, Merck Sharp & Dohme Research 
Laboratories, Rahway, N J  07065 and Dept. of Genetics, Washington University, St. Louis, 
MO 63110 

The idea that the Ia  molecule on antigen presenting cells (APC) had antigen binding specificities 
had not gained popular acceptance since Ia is not clonally distributed. Recent experiments, however, 
suggest that Ia  can be polyspecific in antigen recognition. To explore the possible relationship 
between Ia and antigen recognition, we prepared antigen specific T cell clones from B6 and the 
mutant strain bm12. Our 
experiments showed that the T cell clones could be divided into two groups, one that recognized 
antigens in association with either B6 or bm12 APC and the other only recognized syngeneic APC. 
The frequency of clones in each group depended on the antigen used. These experiments suggest 
that specific Ia  epitopes are used to associate with antigenic determinants. Degeneracy exists in 
the system in that one la epitope can assaiate with more than one antigenic determinant. I t  is 
also true that for complex antigens such as PPD more than one Ia  epitopes may be involved. W e  
next compared the genetic requirements of these T cell clones in their interactions with macrophages 
and with B cells. T-M0 interactions were IA restricted for both B6 and bm12 T cell clones as 
expected. T-B interactions were IA restricted for  B6 clones but not for bm12 clones. This raises 
the possibility that the recognition of Ia  by T cells on macrophages and on B cells are genetically 
different. 

Antigens were presented to  these clones on either B6 or bm12 APC. 

Normal and Defective Development (or Interactions) of T Cells and the 
Role of the Thymus 

0767 

Embryonic head-body chimeras were made i n  Xenopus at 24 hours pos t - fe r t i l i za t ion ,  so tha t  
the  a n t e r i o r  region contained the thymic anlagen and the pos te r ior  contained a l l  hemato- 
po ie t ic  stem c e l l s .  The pos te r ior  or ig in  of a l l  lymphocytes i n  t h e  thymus and spleen was 
confirmed using a ploidy marker and analyzing lymphocytes f o r  t h e i r  DNA content  with the  
FACS. We asked whether T c e l l s  that had t raversed an al logeneic  thymus would be educated 
with c e l l s  of t h e i r  own genotype i n  vivo t o  produce an IgC antibody response. The extent  
of IgG production depended la rge ly  on the MAC a l l e l e s  involved. Although not absolute ,  a 
c e r t a i n  degree of r e s t r i c t i o n  was found i n  a l l  combinations suggesting that thymus education 
e x i s t s  i n  Xenouus. I n  o ther  experiments, ME-mismatched chimeras were graf ted with skin tha t  
was i d e n t i c a l  t o  the a n t e r i o r  region a t  the  MHC, but which d i f fe red  a t  other  histocompatibi- 
l i t y  loc i .  
them to le ran t  t o  the al logeneic  MHC haplotypes; i n  t h i s  case,  both the thymus and stem 
c e l l s  a r e  of the  same haplotype. 
g r a f t s  more quickly than animals made t o l e r a n t  n i t h  the  embryonic eye. 
t h a t  the  c e l l s  involved i n  g r a f t  r e j e c t i o n  l e a r n  t o  recognize minor his tocompatibi l i ty  
ant igens i n  the  context of the  MAC of the thymus. Experiments a r e  i n  progess t o  determine 
whether suppressor c e l l s  a r e  involved i n  the chronic g r a f t  r e j e c t i o n  by the animals made 
t o l e r a n t  wi th  the  embryonic eye. 

IllllIINE RESPONSES Ln MEIC- MISMATCHED EMBRYONIC CHIMERAS I N  XENOPUS, Nicholas Cohen, 
Martin F la jn ik ,  and Louis I)u Pasquier, University of Rochester, Rochester, NY 

Controls i n  t h i s  case were embryos graf ted  embryonically wi th  an eye t o  render 

I n  preliminary experiments, head-body chimeras re jec ted  
This r e s u l t  suggests 

0268 COMPARISON OF CLASS I AND CLASS I1 RESTRICTED T CELL PRECURSORS IN ATHYCIC N U D E  MICE: 
A.M. Kruisbeek, M.L. Davis, D . L .  Longo, I%, NIH, Bethesda, FD 20205 

i n  nuoe'mice graf ted w i t h  an al logeneic  thymus, splenic  CTL w i t h  se l f - recogni t ion s p e c i f i c i t y  
f o r  b o t h  thymic and extra-thymic (i.e., nude hos t )  PHC determinants a r e  present ( 1 ) .  In 
v i t r o  generation of CTL spec i f ic  f o r  nude host  c l a s s  I determinants i s  dependent on addi- 
t i o n  of an exogenous source of IL-2, while generation of thymic-MHC r e s t r i c t e d  CTL i s  not. 
I t  was infer red  from these  f indings t h a t ,  although nude  mice have developed CTL precursors 
without any thymic influence, they f a i l e d  t o  develop precursor T c e l l s  spec i f ic  f o r  c l a s s  I1 
Ia determinants. The present  study d i r e c t l y  t e s t s  th i s  hypothesis. Chimeras were cons t r  c ted 
of i r r a d i a t e d  normal parental H-2d mice t h a t  received a mixture of (H2b x H-2 F1 
nude mouse bone marrow and spleen c e l l s .  The  donor inoculation was not t rea ted  w i t h  a n t i -  
Thy 1-plus-c, so t h a t  any potent ia l  precursor T c e l l s  are  allowed t o  d i s e n t i a t e  i n  the  nor- 
mal parental recipient .  Chineras were immunized a t  8-12 weeks a f t e r  recons t i tu t ion  w i t h  sev- 
era l  protein ant igens i n  CFA i n  the  footpads, and t h e i r  purif ied LM T c e l l s  t es ted  1 week l a -  
ter  f o r  a b i l i t y  t o  recognize Ag on APC of e i t h e r  parental haplotype. Also, t h e i r  splenic  and 
LN CTL responses were t e s t e d  f o r  a b i l i t y  t o  recognize TNP on s t imulator  c e l l s  of e i t h e r  par- 
ren ta l  haplotype. The r e s u l t s  indicated t h a t  T c e l l  p r o l i f e r a t i v e  responses were so le ly  re- 
s t r i c t e d  t o  self-recognizing parental host  c l a s s  I 1  Ia  determinants. CTL responses, on the  
o ther  hand, were generated ( i n  the  presence of IL2) w i t h  TNP-modified s t imulator  c e l l s  of 
e i t h e r  parental haplotype. Thus ,  t h i s  study demonstrates t h a t  i n  nude mice self-MHC c lass  I 
r e s t r i c t e d  CTL precursors can develop extra-thymically, b u t  c l a s s  I1 Ia - res t r ic ted  T c e l l s  
a r e  s t r i c t l y  dependent on intra-thymic d i f f e r e n t i a t i o n .  Ref: ( 1 )  J.Immuno1. 127:2168, 19P1. 

'd H-2b or 
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0269 FUNCTIONAL DIFFERENTIATION OF EARLY E M B R Y O N I C  CELLS OF THE MOUSE Y O L K  SAC AND 
OMENTUM, Robert Auerbach, Loya Abel, Louis Kubai, Lawrence W. Morrissey and Amiela 
Globerson, University of Wisconsin, Madison, W I  53706 and Weizmann I n s t i t u t e  of 
Science, Rehovoth, I s rae l .  

We have previously establ ished t h a t  yolk sac c e l l s  obtained from ear ly  mouse embryos can 
car ry  out  some of t h e  e f f e c t o r  c e l l  funct ions typ ica l ly  associated w i t h  the  immune system. 
Our current  work includes ana lys i s  of yolk sac  c e l l s  maintained i n  v i t r o  t o  e s t a b l i s h  long- 
term c e l l  l i n e s ,  and comprises both a charac te r iza t ion  by flow cytometric ana lys i s  of c e l l  
surface ant igens and a funct ional  ana lys i s  of cul tured c e l l s  a s  w e l l  a s  sor ted subpopulations. 

We have continued our s tud ies  of t h e  development o f  prelymphoid stem c e l l s  found i n  the  
preomental region of t h e  mouse embryo. 
obtained from t h i s  region and includes both flow cytometric charac te r iza t ion  of c e l l  surface 
ant igens and i n  v i t r o  t e s t s  of immunological e f f e c t o r  c e l l  funct ions.  

Work i n  progress on yolk sac cells which were hybridized by fusion t o  T-cell lymphomas 
as  w e l l  a s  on the  development and ana lys i s  of monoclonal ant ibodies  generated against  t h e  
long-term omentum and yolk sac l ines  w i l l  b e  discussed. 

Our present work includes study of long-term cul tures  

0270 ILZ PRODUCTION BY MJRINE THYMOCYTES: ANALYSIS AT THE CELLULAR AND MOLECULAR LEVEL,  
Barry Caplan, Rochelle Sa i lor  and Ellen Rothenberg, Cal i forn ia  I n s t i t u t e  of 

Technology, Pasadena, CA 91125 

We have invest igated the  a b i l i t y  of murine thymocytes t o  produce the  T cell growth factor  
interleukin-2 ( I L 2 ) .  An important parameter i n  the  mitogen-induced production of IL2 by 
thymocytes is t h e i r  costimulation with the  phorbol e s t e r  TPA. In the  presence of TPA, IL2 
production by thymocytes is r e l a t i v e l y  independent of adherent accessory c e l l s .  This 
sllows us t o  compare d i r e c t l y  the a b i l i t y  of d i f fe ren t  subpopulations o f  thymocytes t o  
produce IL2. Surpris ingly,  ILP-producing thymocytes are  not r e s t r i c t e d  t o  popuIstions of 
small post-mitotic c e l l s .  I n  fac t ,  they are  enriched i n  populations of la rge ,  pro- 
l i f e r a t i n g  lymphoblasts. That these ILP-producers a re  endogenous t o  the thymus is sug- 
gested by our observation t h a t  IL2-producing thymocytes are  detected i n  mice as young as  
four hours old. We have a l so  shorn tha t  both L y t  2- and L y t +  thymcytes  can secre te  IL2. 
Recently, we have begun an analysis  of the molecular biology of I L 2  secret ion.  Using three 
synthe t ic  ol igonucleot ides  based on the  human IL2 cDNA clone, we c m  demonstrate s p e c i f i c  
cross-hybridization t o  mouse IL2 mRNA. These probes can therefore  be used t o  i s o l a t e  a 
mouse IL2 cDNA clone, and subsequently t o  analyze the expression of IL2 mRNA i n  d i f f e r e n t  
populations of lymphocytes. 

ROLE OF PURINE DEOXYNUCLEOSIDE METABOLISM I N  T-LYMPHOCYTE DIFFERENTIATION, Amos Cohen, 
Jerzy Barankiewicz, Howard M. Lederman and Erwin W. Gelfand, Division of Immunology, 
Research I n s t i t u t e ,  The Hospi ta l  f o r  Sick Children, 555 University Avenue, Toronto, 
Ontario, Canada M5G 1x8. 

The associat ion of inborn def ic ienc ies  of the  purine enzymes adenosine deaminase and purine 
nucleoside phosphorylase with immunodeficiency ind ica tes  a unique role f o r  purine deoxynucleo- 
s i d e  metabolism i n  T lymphocyte development. We have s tudied the a l t e r n a t i v e  pathways of 
deoxynucleotide biosynthesis  and t h e i r  regulat ion i n  GI and S phase human thymocyte subpopul- 
a t ions  and compared them with those of d i f f e r e n t i a t e d  T lymphocytes from peripheral  blood. 
The r e s u l t s  of t h i s  s tudy can be summarized i n  a model descr ibing the regulat ion of deoxynuc- 
l e o t i d e  metabolism i n  thymocytes. According t o  t h i s  model the regulat ion of deoxynucleoside 
t r iphosphate  (dNTP) synthes is  i n  S phase thymocytes i s  d i f f e r e n t  from t h a t  of o ther  cells, 
the main difference is t h e  r e l a t i v e  importance of deoxynucleoside salvage i n  thymocytes. Thus, 
i n  S phase thymocytes pyrimidine dNTP a r e  synthesized pr imari ly  by deoxynucleoside salvage 
whereas purine dNTP a r e  synthesized by r ibonucleot ide reduction. 

These observat ions may have important implicat ions f o r  the r o l e s  of deoxynucleosides i n  
intrathymic T-cell d i f f e r e n t i a t i o n .  They imply t h a t  the supply of  e x t r a c e l l u l a r  pyrimidine 
deoxynucleosidearmay enhance DNA synthes is  whereas e x t r a c e l l u l a r  purine deoxynucleosides a r e  
not  used f o r  DNA synthes is  and a r e  cytotoxic  to  intrathymic T lymphocytes. Thus, the  balance 
between e x t r a c e l l u l a r  purine and pyrimidine deoxynucleosides and the enzymatic leve ls  of 
a c t i v i t i . e s  may determine the f a t e  of intrathymic T c e l l s ,  and may play a r o l e  i n  c lonal  
se lec t ion  of T c e l l s .  (Cohen, A . ,  e t  a l . ,  (1983). J.  Biol .  Chem. In  press ) .  
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0272 TRANSPLANTATION OF LYMPHOID FREE THYMIC EPITHELIUM I ~ O  SYNGENEIC AND ALLOGENBNIC 
IPIMUNODEFICIEElT HOSTS. D.A. Crouse, G.A. Perry and R.K. Jordan*. Univ. of Nebr. Hed. 

Center, Omaha, NE 68105, and *Univ. of Newcastle-upon-Tyne, Newcastle, England. 
Purified thymic epithelium was obtained from low temperature organ culture (LTOC) of fetal 
thymus from C57B116 and CBA mice lobes from 14d 
gestational age mice were organ cultured on Nuclepore rafts for 7d at 24OC. and a further 7d 
at 37OC in a fully humidified atmosphere of 5I C02 in air. Such epithelial organ cultures 
were shown by morphological and marker analysis to be free of lymphoid and Ia+ adherent cells 
and were utilized in syngeneic, allogeneic and semiallogeneic thymus transplantation studies 
with adult thymectomized, lethally irradiated (850 r ) ,  fetal liver reconstituted (l6d 
gestation) immunodeficient hosts. At 30d post-grafting : 1) Both CBA and B6CBA F1 LTOC 
derived lobes were accepted by the C57B116 ATxFL hosts, 2) Although showing significant 
repopulation in all strain combinations, the allo- and semiallogeneic grafts did not reach 
the syngeneic control graft size or cellularity, 3) Morophological development of all grafts 
was not unlike control thymus, 4) Flow cytometric analysis of the intra-graft cells showed a 
return to relatively normal distributions of thymocyte surface marker profiles and that the 
repopulating cells were of host origin, 5) Peripheral reconstitution as evaluated by surface 
marker profiles or functional analysis was not different from the negative ATxFL controls 
even in the syngeneic grafts. The paradox of intra-graft repopulation without subsequent 
functional or marker peripheralization to the spleen was speculated to be related to possible 
effects of LTOC on the endodermally derived component of thymic epithelium while sparing the 
ectodermally derived epithelial population. (supported by NIH AI15819) 

as well as their F1 hybrid. Briefly, thymic 

I .  0273 ~ ~ ~ ~ ~ ~ ~ ~ ~ , " ~ . A ~ ~ u ~ ~ ~ ~ ~ N T ~ ~ ~ ~ s ~ ~ ~ ~ n ~ ~  : *  ?%thieson, 

LNI, NIAID, Elzt ional  I n s t i t u t e s  o f  Hea l th ,  Bethesda, MD 20205 
Using many combinat ions o f  monoclonal an t i bod ies  t o  lymphocyte su r face  an t igens ,  we have 
i d e n t i f i e d  by rwo-co lo r  f l o w  cy tomet ry  (FC) a popu la t i on  o f  murine thymncytes which i s  L y l  
d u l l ,  Ly2-, T1 , ti-2 b r i g h t ,  Thy-1 b r i g h t  and in te rmed ia te  i n  PNA b ind ing .  
(des ignated  d L y l )  c o n s t i t u t e s  6% o f  a d u l t  murine thymus. d L y l  c e l l s  have the  morphology o f  
imnaturc  o r  d i v i d i n a  c e l l s  and con ta in  t h e  l a r g e s t  c e l l s  i n  the  thymus. The popu la t i on  i s  
en r i ched  e a r l y  i n  repopu la ted  thymus g r a f t s  and a f t e r  t rea tment  w i t h  s t e r o i d s  i n  v i v o  . C e l l  
c y c l e  analyses revea ls  a h igh  number c f  c e l l s  i n  S+G,+M phases when compared t r w m l a r y  
thynocy tes  o r  pe r iphe ra l  T c e l l s .  d L y l  c e l l s  a re  lymphoid s ince  they  express Ly9, T200, and 
L y l .  The popu la t i on  can be d i s t i n g u i s h e d  f rom p e r i p h e r a l  T c e l l s  by i t s  q u a n t i t y  o f  b i n d i n g  
w i t h  an t i bod ies :  H1/69, 489, ThB, Thy l ,  T200 and L y l .  
have a phenotype i d e n t i c a l  t o  the  predominant c e l l  t ype  found i n  day 16 f e t a l  thymus. 
I s r l a t i o n  of d L y l  has been accomplished by a combinat ion o f  techniques: (1 )  enr ichment on 
iant ibody-coated p la tes ;  ( 2 )  sequent ia l  k i l l s  w i t h  c y t o t o x i c  monoclonal an t i bod ies ,  and ( 3 )  
/ e lec t ron i c  c e l l  s o r t i n g .  
and i n  v i v o  . 
I t h e s T c m  a re  ab le  t o  home t o  the  thymus. 
thymuses a re  i n  progress.  
p recu rso r  thymocyte, p o s s i b l y  the  e a r l i e s t  T c e l l ,  thus  f a r ,  descr ibed. Resu l ts  w i l l  be 
d iscussed w i t h  respec t  t o  l i neage  r e l a t i o n s h i p s  and models o f  thymocytp d i f f e r e n t i a t i o n .  

Th is  popu la t i on  

Two-color FC i n d i c a t e s  t h a t  these c e l l s  

The d L y l  popu la t i on  has been examined f o r  d i f f e r e n t i a t i o n  & v i t r o  

K i n e t i c  s tud ies  o f  t he  phenotype o f  repopu la ted  
T rans fe r  o f  t h e  i s o l a t e d  popu la t i on  i n t o  i r r a d i a t e d  congenic mice r e v e a l s t  

The r e s u l t s  suggest t h a t  t he  popu la t i on  may represent  an e a r l y  

0274 T-CELL LYMPHOMAS PRODUCE THEIR OWN GROWTH FACTOR, E. Hays, C. Streifinger, 
D. Goodrum and C. Uittenbogaart. 

We report studies of the SL12 T lymphoma from the AKR mouse in which we demonstrate that the 
cells can grow in a defined medium and produce a factor which stimulates their growth. SL12 
is a cell line derived from a spontaneous lymphoma of an AKR mouseo It grows continuously in 
suspension culture with RPMI medium and 5% FBS. We have tested the line and several cloned 
lines derived from it in a defined medium (AT-IMDM) containing nutrients plus transferrin and 
delipidated serum albumin (1). 
and can be maintained indefinitely in this medium by transferring the cells when they reach 
confluence. 
during the first 100 hrs of culture. However, medium harvested from growth phase cultures 
when added at 20-50% concentration to cultures seeded at lo4 cells produces consistent expo- 
nential growth of the cells. These findings have been repeated in all AKR T lymphoma cell 
lines which have been tested. 
The conditioned medium with growth factor activity of the T lymphoma cell lines does not 
contain IL-2. 
from the mouse myelomonocytic leukemia cell line WEHI-3 which was adapted to the AT-IMDM 
medium has inhibitory activity on growth of the T lymphoma cells in the serum-free medium. 
We conclude that AKR T lymphoma cells produce factor(s) which stimulate their own growth. 
This phenomenon may play an important role in maintaining the malignant phenotype of these 
lymphoid cells. (1) In Vitro 19:67-72, 1983. 

The cells grow exponentially when seeded at lo5 cells per ml 

We found that cells seeded at lo4 per ml do not replicate and decrease in numbers 

It is stable for many weeks at 4O. We have also found that conditioned medium 
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0275 T CELL HYBRIDOMRS AS MODELS FOR INDUCTION AND FUNCTIONAL MATURATION OF CYTOTOXIC T 
LYMPHOCYTES (CTL). Osami Kanagawa and Jacques C h i l l e r ,  L i l l y  Research Laborator ies 
and Scr ipps C l i n i c  and Res. Fndn., La J o l l a ,  CA 92037. 

Func t i ona l l y  i n d u c i b l e  CTL hybridomas were const ructed by fus ing  a l l o -an t i gen  s p e c i f i c  T 
c e l l s  (C5781/6 a DBA/2) w i t h  c e l l s  from the r a t  thymma l i n e  W/FU (C58NT)D. A cloned 
l i n e  was obta ined (KSH.4.13.6) which was s p e c i f i c a l l y  cy to tox i c  i n  the presence o f  Con A 
ac t i va ted  r a t  spleen c e l l  supernatant f l u i d  ( r a t  Con A SN) b u t  which l o s t  a c t i v i t y  when 
t rans fe r red  t o  normal medium. However, c y t o l y t i c  a c t i v i t y  could be reinduced by 
c u l t u r i n g  KSH.4.13.6 c e l l s  i n  e i t h e r  r a t  Con A SN o r  secondary mixed leukocyte c u l t u r e  
SN. Using var ious sources o f  SN, it was found t h a t  c y t o l y t i c  i nduc t i on  requ i red  two 
d i f f e r e n t  f ac to rs .  PMA induced EL-4 SN and SN from ant igen ac t i va ted  cloned T c e l l s ,  
ne i the r  o f  which were capable o f  induc ing c y t o l y t i c  a c t i v i t y  alone. were able t o  
synergize i n  the c y t o l y t i c  i nduc t i on  o f  the KSH.4.13.6 hyb r id  c e l l  l i n e .  Y-IFN and IL -1  
f a i l e d  t o  induce c y t o l y t i c  a c t i v i t y  even i n  the presence o f  EL4 SN. Furthermore, t h i s  
hyb r idma was ab le  t o  produce macrophage a c t i v a t i n g  fac to r  (M4F) when cu l tu red  i n  r a t  Con 
A SN b u t  n o t  when exposed t o  e i t h e r  mitogens o r  s p e c i f i c  antigen. F i n a l l y .  EL-4 SN 
which by i t s e l f  was incapable o f  induc ing c y t o l y t i c  a c t i v i t y ,  was able t o  induce MAF 
product ion by KSH.4.13.6 c e l l s .  These r e s u l t s  suggest t h a t  c y t o l y t i c  i nduc t i on  and MRF 
producing a c t i v i t y  i n  t h i s  cloned hyb r idma c e l l  l i n e  are regulated by d i f f e r e n t  
mechanisms. Such a f u n c t i o n a l l y  i nduc ib le  T c e l l  h y b r i d  may prov ide a t o o l  f o r  
biochemical and molecular ana lys i s  o f  T c e l l  f unc t i on  and regulat ion.  

0276 EXPERIMENTALLY INDUCED T-CELL IMMUNODEFICIENCY ASSOCIATED WITH DECREASED THYMOCYTE 
RESPONSES TO IL-1 AND MITOGENS, Wayne S. Lapp, Mariza L. Mendes and Thomas A. Seemayer, 
McGi l l  Un ive rs i t y ,  Montreal, Canada. 

Previous s tud ies from t h i s  l abo ra to ry  have demonstrated t h a t  mice experiencing a graf t -versus-  
host  (GVH) react ion,  induced across a l l  o r  p a r t  o f  the H-2 complex, d i sp lay  T -ce l l  imnunodefic- 
iency which i s  associated w i t h  an i n j u r y  t o  thymic medullary e p i t h e l i a l  c e l l s  and an a r r e s t  o f  
T -ce l l  maturation. 
induced thymic l es ions  on thymocyte funct ion.  Thymocyte func t i on  was assessed by i n  v i t r o  
p r o l i f e r a t i v e  responses t o  both IL-1 and the T -ce l l  mitogens PHA and ConA. Thymocytes were 
f ract ionated by the use o f  peanut a g g l u t i n i n  (PNA) i n t o  PNA+ve and PNA-ve populat ions.  I n  
addi t ion,  thymic e p i t h e l i a l  c e l l  supernatants (TES), obtained from normal thymic cu l tures,  
were tes ted  f o r  t h e i r  a b i l i t y  t o  res to re  depressed p r o l i f e r a t i v e  responses. 
demonstrated t h a t  GVH thymocyte populat ions (obtained 40-50 days a f t e r  GVH induct ion)  displayed 
depressed IL-1, and ConA responses i n  the whole thymocyte preparat ion and depressed IL-1,  ConA 
and PHA i n  the PNA-ve f r a c t i o n .  Preincubation o f  GVH thymocytes i n  TES enhanced both the ConA 
and PHA responses bu t  n o t  the IL-1 p r o l i f e r a t i v e  response. 
l e a s t  two in t ra thymic  maturat ion processes are impaired by the GVH-induced thymic i n j u r y  and 
t h a t  IL-1 induced p r o l i f e r a t i o n  may be a usefu l  method t o  assess normal thymus funct ion.  
This work was supported by grants  from the MRC and N C I  o f  Canada. 

Experiments were performed t o  f u r t h e r  character ize the e f f e c t  o f  GVH- 

The r e s u l t s  

These r e s u l t s  suggest t h a t  a t  

0277 ANALYSIS OF THYMOCYTE DIFFERENTIATION IN SUBPOPULATIONS OF GRAFTED THYMUS, Bonnie J. 
Mathieson, William M. Leiserson, B.J. Fowlkes, Thomas M. Chused, and Linette Edison, 
National Cancer Institute, FCRF, Frederick, MD 20217, NIAID, Bethesda, MD 20205, and 
the Basel Institute for Immunology, Basel, Switzerland 

The genesis of thymic lymphoid cells in fetal ontogeny involves large precursor cells with a 
low level of expression of Lyl antigen before ~ y 2  antigen is expressed. We have analyzed the 
regeneration of thymic lymphocytes in young mice engrafted with newborn thymic lobes. 
allelic Ly antigenic difference enabled us to monitor both newly generated and older, surviv- 
ing populations that are replaced with time. 
multiparameter flow cytometry. we have identified 3 basic subsets of murine thymus cells that 
are defined by presence or  absence of Ly2 antigen, quantitative differences in cell surface 
expression of Lyl antigen, and differences in cell size. 
large-sized cell, similar to the fetal "precursor" cell in its phenotype, has a higher than 
normal proportional representation in the early stages of graft repopulation. 
is reduced in proportion. relative to ungrafted normal thymocytes, in the chronologically 
older, graft-derived thymus cells and there is an increased proportion of older cells with a 
more "matule" phenotype for Lyl expression (i.e. Lyl*, bright). The proportion of Ly1+,2+ 
cells initially is highly reduced in the regenerating population. From the kinetics of the 
repopulation, the Lyl+ population appears to be the precursor for the Ly1+,2+ cells, as expec- 
ted from fetal development, and may also be the precursor for the Lylt cells. However all 3 

An 

In monitoring repopulation of thymus grafts by 

We have observed that an Lyl+ (dull), 

This population 

subsets were detected when onlv 3% of the ensr_afted.thvmocvtes were of host LYR% 
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0'278 PHAGOCYTIC CELLS OF THE THYMIC RETICULUM : CULTURE, CHARACTERIZATION, FUNCTION AND 
PARTICIPATION IN THE CONSTITUTION OF THE THYMIC MICRO-ENVIRONMENT, Martine Papiernik, 
INSERM U 25, HBpital Necker - 75015 Paris, France. 

The non epithelial compartment of the thymic reticulum is an important component of the 
micro-environment in which thymic lymphocytes develop. We have cultured phagocytic cells of 
the thymic reticulum (P-TR), which grow on the surface of complex thymic stroma monolayers. 
From a morphological viewpoint these cells are closer to the interdigitating cells than to 
the common macrophages. In their mature state, most P-TR are Fc+ and phagocytic, Ia+ and 
Mac-1'. They display very close contacts with thymic lymphocytes and especially with the 
cortical type with which they form rosettes. P-TR are able to stimulate the proliferation 
of thymic lymphocytes in syngeneic co-cultures, and the presence of mature thymic lymphocytes 
together with inmature cortical ones is necessary for this syngeneic stimulation. P-TR are 
able to produce interleukin 1 (11-1) together with prostaglandins (PGs) and especially PGE2. 
which have a well known inhibitory effect on lymphocyte proliferation. 11-1 is revealed by 
its co-mitogenic effect in the response of thymocytes to Con A. This effect can only be 
shown if the negative signal given by PGE2 is abrogated, either by inhibiting its production 
(with indomethacin), or by dyalisis before testing. P-TR which has close contacts with thymic 
lymphocytes, seems to control their activation by secreting factors which give both positive 
(11-1) and negative (PGs) signals. 

0279 ONTOGENY OF IMMUNITY IN LARVAL FROGS: 
SIVENESS IN THE SPLEEN PRECEDES RESPONSIVENESS IN THE THYMUS, L. Rollins-Smith, S.C.V. 
Parsons, and N. Cohen, University of Rochester, Rochester, NY 14642 

DEVELOPMENT OF IN VITRO CON A AND PHA RESPON- 

The in vitro responses of splenocytes and thymocytes from Xenopus laevis-gilli (hybrid clone 
LG-15) to the T-cell mitogens Con A and PHA were examined at specific stages of larval devel- 
opment and at 2 months postmetamorphosis. The responses of splenic lymphocytes to each mito- 
gen were significant at all stages. Stage-related differences in responses of splencoytes to 
both mitogens suggest two waves of emergence of proliferative activity divided by a period of 
diminished responsiveness during the metamorphic crisis. In contrast to splenocyte responses, 
responses of thymocytes to both mitogens were bafely detectable, observed only when thymocytes 
were cultured at relatively high density (5 x 10 
decreased concentrations of mitogen or by increased concentrations of fetal calf serum. 
These findings suggest that PHA- and Con A-reactive cells are present in relatively low 
numbers in the thymus at all stages of larval development. 
the spleen at a time when the thymus is unresponsive is contradictory to the pattern observed 
in manrmalian development in which thymocytes become responsive to mitogens in fetal stages 
and splenocytes become responsive only at birth. The thymocyte inactivity in larval frogs 
may be necessary to provide a population of cells that can become tolerant to neo-self- 
antigens that arise during and after metamorphosis. Thus, the larval amphibian thymus may 
provide a model to study the early events of thymocyte "education" and differentiation in a 
time framework broader than that possible with fetal mammals. 

cells/ml), and not improved by increased or 

Early mitogen responsiveness in 

0280 FUNCTIONAL CAPACITY OF SUBSETS OF THYMOCYTES 
Ken Shortman, Roland Scollay, Wei-Feng Chen and Paul Andrews, 
The Walter .s Eliza Hall Institute of Medical Research, Melbourne, Australia 

Multiparameter flow cytometric analysis of thymocytes on the basis of cortical 
versus medullary markers, on the basis of size and cycle status, and on the basis of 
functional lineage markers (Ly2 and L3T4) leads to a division into eight distinct subsets. 
Their function has been assessed in high cloning efficiency non-specific limit-dilution 
assays for all T cells capable of growth (PTL-p) and for all precursors of cytolytic 
clones (CTL-p). Cortical type thymocytes seem devoid of function, even in the presence 
of growth factors. Thymus hormones, four distinct purified preparations, all failed to 
induce cortical thymocytes to function. 
are functional. Numerically minor but distinct subsets of blasts with immature features 
can be identified in both the cortex and the medulla. Those in the medulla appear to be 
functional. Recent thymus migrants have been identified and isolated using the intra- 
thymic FITC-injection technique. 
The pathway of intrathymic T cell development will be considered in terms of these 
subsets. 

In contrast, 70% of all medullary thymocytes 

They are of medullary phenotype and are functional. 
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0281 LEUKEMIA DERIVED GRO'VTH FACTOR(S) (LDGF), C.H. Uittenbogaart and J.L. 
Fahey, UCLA School of Medicine, Los Angeles, California 90024. 

In previous work we have shown that the human malignant T leukemia cell line 
MOLT-4f produces a growth factor to which it also can respond. The growth 
factor produced by MOLT-4f which we designated Leukemia Derived Growth Factor 
of MOLT-4f (LDGF-M4) differs from interleukin-2 (IL-2) in biological and 
physico-chemical properties. In order to determine if other nalignant lym- 
hoid cell lines also produce growth factors, the T cell lines CCRF-HSB-2 and 
CCRF-CEII, the B cell lines BJAB and RAJI and myeloid cell line KG-1 were cul- 
tured long-term in serum-free medium (AT-IilDIl) . SupernatLnts were collected 
2x/week and pooled before purification. 
with ammonium sulfate precipitation, followed by AcA 54 gel diffusion 
chromatography. Crude supernatants and fractions were tested for their 
growth promoting activity on the various cell lines, nentioned above, and on 
a IL-2 dependent murine cytotoxic T cell line (CTLL-2). 
?reduced growth factors which are in the same molecular weight range as 
LDGF-144, for their own cells and other malignant T cells. These factors do 
not stimulate the growth of the malignant B o r  myeloid cells. 
growth promoting activity is not found in the supernatants of BJAB, RAJI and 
KG-1. The LDGFs are new growth factors, which nay be important for the in- 
dependent proliferation of T leukemia cells. 

Partial purification was obtained 

The T cell lines 

A similar 

DEPENDENT REGUMTION OF CYTOLYSIS AND PROLIFERATION IN ANTIGEN-DRIVEN CTL CLONES. 0282 _$ ichael B. Widmer and Birgitta Clinchy, University of Minnesota. Minneapolis. 
ntigen-driven, helper cell-independent cytolytic T lymphocytes (CTL) exhibit both cytolytic 
ctivity and exogenous IL-2-independent proliferative characteristics when confronted with 
ppropriate antigen; some cells of this category also secrete IL-2. In an attempt to deter- 
ine the temporal relationships among different functions of such mltifunctional cells, we 
ave measured cytolytic activity and antigen-driven proliferation as a function of time in the 
ulture cycle. In contrast to the invariant cytolytic activity of CTL clones previously 
eported, we find variation in specific cytolytic activity which correlates with time after 
revious exposure to antigen and a source of IL-2. 
ell basis at 3-4 days after subculture initiation and was 20-fold leas on day 7. 
ith the antigen-driven CTL clones thus parallel those obtained at the population level (with 
ulk mixed leukocyte cultures) indicating a cyclic nature of cytolytic activity. Examination 
f the proliferative response of cloned cells to antigen in the absence of IL-2 demonstrated 
hat the cells were refractive to stimulation by antigen at the time when they were most 
ighly cytolytic, but were able to respond proliferatively on day 7 after subculture when 
ytolytic activity had decreased; con A-induced secretion of IL-2 correlated temporally with 
he proliferative response. These findings demonstrate that different functions, i.e. cyto- 
ytic activity VS. ability to respond proliferatively to antigenic stimulation and secrete IL- 

Cytolytic activity was greatest on a per 
The results 

F ,  are manifested (and presumably regulated) independently in clonal populations. 

Genetic Mechanisms Controlling Diversity of V Genes and Expression of C Genes 

0283 REARRANGEMENT OF ENDOGENOUS AND INTRODUCED V GENE SEGMENTS IN PRE-B CELL LINES, 
Frederick W. Alt. T. Keith Blackwell. George%. Yancopoulos and Michael G. Reth. 
Columbia University, New York. NY 10032 

We have developed Abelson murine leukemia virus transformed pre-B cell lines which in 
culture undergo all of the gene reorganization events associated with the differentiation 
of cells of the B-lymphoid (antibody-producing) lineage including heavy and light chain 
variable region assembly and heavy chain class switching. In several such null, pre-B 
cell lines. the sequential assembly and expression of functional heavy and light chain 
genes in culture ultimately leads to the generation of daughter lines which express 
surface IgM molecules, a property associated with the immunocompetent B-lymphocyte. We 
have extensively characterized both the assembly of the endogenous V 
in these lines as well as site specific recombination events between% and 3 
that were introduced into the cells by DNA transformation precedures. 
have elucidated a biased usage of the V gene repertoire in pre-B cells while the latter 
studies have 
system. 

and V gene segments 
segments 

The fgrmer studies 

further defined mechanist& and regulatory aspects of the recombinase 
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0284 ANALYSIS OF THE VH GENE(S) CODING FOR AN AUTOIMMUNE IDIOTYPE FAMILY. 
Kathleen J .  Bar re t t ,  Tufts  University School of Medicine, Boston, MA 02111. 

The MRL strain of mice is  a model system which closely parallels the human autoimmune 
disease, SLE. 
unimmunized MRL/lpr spleen cells showed that  one of these hybridomas (H130) defines a high 
frequency idiotype family (Rauch et al., 1982). Large amounts of this  idiotype are  found in the 
sera  of all MRL/lpr mice and the amount increases with age. 
binding autoantibodies secreted by MRL /lpr derived hybridoma cell lines belong to this idiotype 
family (Id'). To determine whether the same V P  gene codes for this  idiotype family, the frag- 
ments containinp rearranged J H  genes from the prototype hybridoma, H130, were cloned and the 
sizes of the fragments containinp rearranged J H  genes in hybridomas that secrete Id' anti-DNA 
binding autoantibodies were determined. 
two rearranged J H  penes and no parental J H  genes. 
rive from the MRL B cell parent .  
gene defined a VH gene family that is  polymorphic in different s t ra ins  of mice. 
the expressed HI30 VH gene will determine the VH gene family to which it belonps. 
fragments containing the  rearranged Jt! genes in the Id' hybridomas were smaller than those 
found in the H130 prototype. Since both sequences in t k  H130 DNA have rearranged to J H 4 ,  the  
size difference cannot be explained by rearrangement of the  same VH gene to different J€' genes. 
I t  therefore seems likely that  the Id' VH genes differ from the expressed HI30 VH gene in the 5' 
flanking region. 
latedness.&tk.coding regionss-oL.the VH pene(s)  expressed b v  this  idiotvpe familv. 

Analysis of anti-DNA binding autoantibodies secreted by hybridomas made from 

Approximately half of the anti-DNA 

Analysis of HI30 showed that this hybridoma contains 
We presume that these two fragments de- 

Sequencing of 
Eoth fragments are  rearranged to VH genes: the expressed VH 

All of the 

Subprobes of the cloned expressed V E  gene are  being used to analyze the re-  

0285 

During d i f f e r e n t i a t i o n  o f  B lymphocytes, the va r iab le  and the  constant pa r t s  o f  imnunoglob- 
u l i n  ( I g )  are rearranged t o  form a complete func t i ona l  I g  gene. 
complete gene can be detected on ly  a f t e r  t h i s  t rans loca t i on  occurs. Upon f u r t h e r  d i f f e r e n -  
t i a t i o n  o f  a B c e l l  i n t o  a plasma c e l l ,  a l a rge  increase i n  the  r a t e  o f  t r a n s c r i p t i o n  i s  
observed. 
gene and mutant genes conta in ing de le t i ons  spanning the  e n t i r e  J,-C, i n t r o n  were 
t ransfected i n t o  B and T c e l l  l i nes .  
unique r e s t r i c t i o n  s i t e  w i t h i n  the  i n t ron ,  fo l lowed by d iges t i on  w i t h  Ba131 exonuclease. 
The w i l d  type K gene and t h e  de le t i on  mutants were incorporated i n t o  a vector  conta in ing the 
polyoma o r i g i n  o f  r e p l i c a t i o n  and a modi f ied M U S ~  H4 h is tone gene as an i n t e r n a l  con t ro l  
f o r  t ransc r ip t i on .  The e f f e c t  o f  the d i f f e r e n t  de le t i on  mutants on the t r a n s c r i p t i o n  o f  K 

chain gene i n  t r a n s i e n t l y  t ransfected m u s e  myeloma c e l l s  were measured us ing the  S 1  
nuclease mapping technique. We f i n d  t h a t  DNA sequences located 0.4-0.85 kb upstream o f  C, 
are c r u c i a l  f o r  accurate and e f f i c i e n t  t ransc r ip t i on .  This reg ion coincides w i t h  a DNAse I 
hypersensi t ive s i t e .  S im i la r  t o  v i r a l  t r a n s c r i p t i o n a l  enhancer element, these K i n t r o n i c  
sequences w i l l  a l so  func t i on  when moved 5 '  t o  t h e  VK,promoter, i n  e i t h e r  o r i en ta t i on .  We 
are studying the  l e v e l  o f  1: chain gene expression us ing the  de le t i on  mutants by t rans fec t i ng  
the  genes i n t o  B c e l l  l i n e s  representing d i f f e r e n t  stages o f  B c e l l  development. 

REGULATORY SEQUENCES REQUIRED FOR K LIGHT C H A I N  GENE EXPRESSION, Yehudit Bergman, 
Douglas Rice, Rudolf Grosschedl and David B a l t i m r e ,  Massachusetts I n s t i t u t e  o f  
Technology, Cambridge, MA 02139 

RNA t r a n s c r i p t s  o f  the 

To study the  mechanism o f  regu la t i on  o f  t he  Y chain gene, a w i l d  type I( genomic 

Delet ion mutants were generated by cleavage a t  a 

0286 UNDERMETHYLATION OF THE Cu GENE CORRELATES WITH CHANGES I N  u CHAIN EXPRESSION, Marcia 
A. Blackman and Marian E. Koshland, University of Cal i fornia ,  Berkeley, CA 94720 

The methylation s ta tus  of the murine Cu gene has been investigated a s  a function of B c e l l  
d i f fe ren t ia t ion .  Southern blot  analyses of lymphoid c e l l  l i n e s  showed there i s  a progressive 
undermethylation of spec i f ic  s i t e s  i n  the Cu gene. 

Expression of the membrane form of the u heavy chain i s  associated with undermethylation of 
a s ingle  wI/wII s i t e  located 5' to the t ranscr ipt ional  enhancer sequence i n  the J H - C ~  
intron. This s i t e  is  methylated i n  non-lymphoid and embryonic t i s sues  and becomes completely 
undermethylated once t ranscr ipt ion of the p chain gene i s  in i t ia ted .  

On the other hand, expression of the secreted form of u heavy chain correlates  with under- 
methylation of the two &I/HpaII s i t e s  and the one &I s i t e  that  a r e  located closest  to  
the us exon. These s i t e s  remain heavily methylated i n  a l l  developmental stages preceding 
IgM secret ion and become completely hypomethylated i n  IgM-secreting l ines .  Thus, under- 
methylation of the 3 '  C u  sequences correlates  not with t ranscr ipt ion,  but ra ther  with the 
post- t ranscr ipt ional  process responsible for  the s h i f t  i n  expression from the membrane to  
the secreted form. 
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0787 

muse. 
one hundred mouse Vh genes organized i n  a t  l e a s t  s i x  non-overlapping "Vh famil ies." 
sequence comparisons i n d i c a t e  t h a t  genes w i t h i n  a f a m i l y  share 1. 80% sequence homology 
wh i l e  the  sequence homology between f a m i l i e s  i s  < 70%. 

the  genes w i t h i n  a fam i l y  are c lustered.  We have mapped each f a m i l y  r e l a t i v e  t o  each other, 
Dh, and t h e  constant reg ion  (Igh-C). 

est imate t h a t  t he  ove ra l l  l eng th  o f  t h e  Igh complex i s  l ess  than 2 map uni ts .  

0788 HEAVY CHAIN VARIABLE REGION GENES OF ANTI-TGAL HYBRIDOMA ANTIBODIES, Condie 
Carmack*, Seth Pincue*, Peter Rrodeur+, and Roy Riblet+,  *Department o f  
Pathology, University o f  Utah Medical Center, S a l t  Lake Ci ty ,  1JT 84132 and 
+ I n s t i t u t e  for Cancer Research, Philadelphia,  PA 19111 

THE ORGANIZATION AND CONTENT OF MOUSE IGH-V FAMILIES, Peter  H. Brodeur and Roy 
R ib le t ,  The I n s t i t u t e  f o r  Cancer Research, Phi ladelphia, PA 19111 

By h y b r i d i z a t i o n  (Southern B l o t )  analys is ,  we conclude t h a t  t he re  are approximately 
We have used cloned Igh-V genes t o  study the  o rgan iza t i on  o f  the Igh-V complex o f  t he  

DNA 

Analysis o f  Igh-Recombinant mouse s t r a i n s  witF Vh probes from each fam i l y  i n d i c a t e  t h a t  

From an ana lys i s  o f  66 Recombinant Inbred s t r a i n s  and over 6000 backcross progeny, we 

The variable  region o f  the antibody heavy chain i s  created though the recombination of VDJ 
genes.  Other events ,  including somatic mutation, increase chain d ivers i ty .  We have been 
scwliiig the immune response t o  the synthetic  polypeptide TGAL both a t  the phenotypic and 
genotypic l e v e l s .  We have developed a s e r i e s  o f  anti-TGAL hybridoma c e l l  l i n e s  and have 
characterized them a s  t o  epitope binding and expression o f  cGAT, Gte, G4-1, and I 7  (a l lo type  
res tr i c ted  idiotope)  idiotypes.  We have more recently begun t o  characterize the genetic  
events  associated with the antigen recognit ion and idiotype expression. Southern b l o t  
ana lys i s  o f  genomic DNA shows several  patterns for  the rearranged heavy chain V genes.  
Rands a t  4 . 7 ,  4.4 and 3 . 5  kb a l l  represent productive rearrangements. We have cloned three 
productive rearrangements as  w e l l  a s  two unproductive rearrangements and have used 
r e s t r i c t i o n  enzyme mapping t o  characterize these V regions a s  t o  the V,D, and J genes 
se l ec ted .  f i n e  structure O E  the VDJ region i s  correlated t o  the phenotype seen i n  both 
epitope binding s p e c i f i c i t y  and the idiotype expressed. Antibody molecules recognizing the 
same epitope can u t i l i z e  d i f f erent  J genes.  

The 

0789 IDIOTYPY AN0 ANTIGEN-BINDING SPECIFICITY I N  THE ID-460 SYSTEM, Ela ine A. Dzierzak, 
Tony Marion, A l f r e d  Bothwell  and Charles A.  Janeway, Jr., Yale U., New Haven, CT 06510 

The murine secondary imnune response t o  d in i t ropheno l  i s  dominated by antibody expressing 
Id-460, a p r i v a t e  i d i o t y p e  o r i g i n a l l y  def ined on MOPC 460 IgA anti-DNP antibody. I t  has 
been shown t o  map to IgvHa and vK1. However, Id-460 i s  expressed on antibody present i n  
preimnune serum o f  mice o f  a l l  s t r a i n s .  I t  i s  non-DNP-binding and i s  n o t  present i n  the 
serum o f  germ-free mice. 
minant associated w i t h  environmental antigen, Pasteure l la  pneumtropica, suggesting t h a t  
the DNP-binding form detected a f t e r  imnunizat ion may be the non-speci f ic  p a r a l l e l  s e t .  
have generated a panel o f  hybr idoms expressing Id-460 o f  the DNP-binding type as we l l  as 
the non-ONP-binding type to l o c a l i z e  and def ine on the molecular l e v e l  the sequences coding 
f o r  the Id-460 determinant and f o r  ant igen b ind ing  s p e c i f i c i t y .  The heavy and l i g h t  chain 
rearranged genes from MOPC 460 have been i s o l a t e d  and cloned. A 2.3Kb EcoRl fragment con- 
t a i n i n g  the heavy chain coding sequence f o r  the f i r s t  83 amino ac ids o f  the V reg ion and a 
2.1Kb EcoRl fragment con ta in ing  the 3 '  V reg ion  p lus the rearranged D and J were subcloned 
i n  pBr322 and sequenced by the Maxam-Gilbert method. Using the 2.3Kb V gene fragment as a 
probe we have found 3-4 genes i n  the germline and w i l l  present data on the genes t h a t  have 
undergone rearrangement i n  the hybridomas which d i f f e r  i n  ant igen-b ind ing and i d i o t y p i c  
cha rac te r i s t i cs .  

Some o f  the preimnune Id-460 antibody has s p e c i f i c i t y  f o r  a deter-  

We 

0790 THE USE OF TRANSFECTION VECTORS TO STUDY SOMATIC MUTATION OF ANTIBODY GENES IN 
LYMPHOCYTES, P a t r i c i a  J .  Gearhart and Daniel F. Bogenhagen, The Johns Hopkins 

Un ive rs i t y ,  Bal t imore,  MD 21205, and SUNY a t  Stony Brook, NY 11794 

b u l i n  va r iab le  genes b u t  n t adjacent constant genes. 

around the rearranged V 167 gene where mutation occurs. 
t u t i o n s  suggests t h a t  t ke re  may be a nuc leot ide sequence i n  t h i s  reg ion t h a t  i n i t i a t e s  
mutation. 
us ing the Vk167 gene on a bovine papi l lomavi rus vector .  
SP2/0 c e l l s  and in teg ra tes  i n t o  the chromosomal DNA i n  10-100 copies pe r  c e l l .  
s i t e  and sequencing analyses o f  the i n teg ra ted  vectors  showed t h a t  they have no t  undergone 
random mutat ion o r  rearrangement, and the re fo re  are su i tab le  vectors f o r  f u r t h e r  experiments. 
The rearranged va r iab le  and constant genes on the vector  are t ranscr ibed i n t o  cytoplasmic 
mRNA. Transfected SP2/0 c e l l s  are then fused w i t h  ant igen-st imulated B c e l l s .  The va r iab le  
gene i s  rescued by c lon ing  i t  i n t o  bacteriophage lambda and then subcloning i t  i n t o  bac te r ia  
f o r  se lec t i on ,  o r  i n t o  M13 v i r u s  f o r  sequencing. 
determine i f  the recovered va r iab le  gene has undergone mutation: (1) genet ic  revers ion o f  an 
adjacent, de fec t i ve  beta-lactamase gene, t h a t  has a nonsense mutation, w i l l  permi t  growth of 
b a c t e r i a  on a m p i c i l l i n ,  and (2)  sequencing o f  the va r iab le  gene w i l l  i d e n t i f y  mutation. 

An unusual hypermutational process i n  B lymphocytes mutates on ly  rearranged imnunoglo- 
Po in t  mutations are in t roduced a t  a 

The s p e c i f i c  l o c a t i o n  o f  subs t i -  

I n  order  t o  i d e n t i f y  a sequence, we are developing an assay t o  detect  mutation 
The vector  i s  t ransfected i n t o  

very h igh  frequency o f  10- $ per  base p a i r .  We have de l im i ted  a reg ion o f  one k i lobase 

R e s t r i c t i o n  

Several approaches are being used t o  
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~ 9 1  THE GENERATION a~ ANTIBODY DIVERSITY IH THE ANTI-HEMAGGLUTININ INFLUENZA RESPONSE, 
Konrad E. Huppi, David MCKEM, Louis Staudt, Walter Csrhard and Martin Uemrt ,  
Institute for Cancer Research, Ph ih . ,  PA 19111 

A series of bridoxes have been examined from one BALB/c mouse (H36) originally 
primed with A/PRB% Influema virus. About 2% of these hybridomas weru found to  
express the Vk21 light chain and among these, the predominant gene expressed la  Vk21C. 
Ye have established clonal relationships snong the H36 hybridoms by criteria such 
8s productive and nonproductive l ight chain DNA rearrcmgements as well as by direct 
DNA or RNA sequence com 
extremely high rate ( l O ~ ~ ~ ~ % t i o n / b p j  and is an ongoing process which occurs both 
before and after class switch. 

. We conclude that somatic mutation occurs at an 

0292 EVOLUTION OF IMMUNOGLOBULIN GENES, 
Rudikoff. National Insti tutes of Health, National Cancer Insti tute,  Bethesda, Maryland 
20205 

Evelyne Jouvin-Marche. Mary Heller and Stuart 

This laboratory has established a wild mouse colony containing examples of the genus MUS 
from throughout the world. The sampling contained in the colony represents a c o n s i d e s l e  
spectrum of the evolution of the species (probably 20-25 million years) and we are employing 
th i s  genetic source to  examine the evolution of particular immunoglobulin genes as a model 
for multigene families. In i t ia l ly ,  a probe corresponding t o  the V K  region of the M167 
l igh t  chain has been used t o  identify genetic polymorphisms. DNA from 17 different species 
have been analyzed by Southern blot analysis and compared t o  the inbred BALB/c strain.  As 
might be expected, a high degree of polymorphism was observed and strongly hybridizing 
bands could be found t h r o u g h o u t  the colony even a t  conditions of h i g h  stringency. 

To begin t o  analyze the fine structure and evolution o f  M167-like genes, a partial  Embo I 
library has been constructed from Mus pahari DNA. Pahari i s  one of the most distant species 
from the inbred mouse strains and ms-bly represents one of the extremes, i n  terms of 
evolution, when compared t o  inbred mice. 
coding regions a number of positive recombinant phage have been isolated. The characteriza- 
tion of several of these clones i s  in progress and data on these studies will be presented. 

Using a probe containing the CK and M167 VK 

0793 
Robert M. Skurla, Kenneth E .  Bernstein and R. G .  Mage, NIAID, NIH, Bethesda, Md 20205 
In b4b9 and b5bg heterozygous rabbits,  pre-B ce l l s  w i t h  expressed C, b9, although found 
in f requenciesqual  t o  those with b4 or b5, do not expand into productive Ig-producing ce l l s  
with frequencies comparable t o  the other allotypes. Nucleic acid sequences of cDNA clones 
encoding K L chains of b9 allotype suggest that in ce l l s  differentiating to  produce b9 K L 
chains, the number and location of cysteines influence imnunoglobulin expression. We found a 
surprising difference in the position of the variable region cysteine that i s  involved in a n  
interdomain disulfide bond w i t h  Cys 171 i n  the constant region. 
the usual Cys 80 and instead encodes Cys 108, which in three-dimensional models appears 
capable of forming the interdomain disulfide bond with Cys 171 in the constant region. A 
second b9 clone encodes both Cys 80 and Cys 108; the translation product of this cloned mRNA 
could have a free reactive sulfhydryl group that might lead t o  a non-functional or poorly 
functional molecule. 
rearrangements and some of the b9 L chains cannot adequately interact with H chains i n  the 
pre-8 ce l l s ,  the higher proportions of h L chains observed in homozygous b9 rabbits can also 
be explained. A similar explanation for the relative1 low expression of the Basilea (K2)  
isotype can be proposed (See abstract of Lamoyi e t  al.7. Our comparisons of Basilea, b4, b5 
and b9 cDNA sequences also suggest that  the primordial lagomorph kappa gene had a Basilea- 
1 ike (K2) sequence. 

NEW INSIGHTS FROM CDNA SEQUENCES OF RABBIT K LIGHT CHAINS INTO THE EVOLUTION AND 
QUANTITATIVE EXPRESSION OF THE CONSTANT REGION ALLOTYPES, Nancy McCartney-Francis, 

One b9 cDNA sequence lacks 

If assembly of H and L chains signals termination of L chain gene 
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02% A M I N O  A C I D  SEQUENCE ANALYSIS OF MONOCLONAL ANTIBODIES OF BALB/C MICE EXPRESSING 
MAJOR CROSS-REACTIVE IDIOTYPE OF THE A / J  STRAIN, Meek, K . ,  Leo,  0.. Hiernaux,  J . ,  

Urbain,  J . ,  and Capra,  J . D .  UTHSCD, Dal las ,  TX and Universi te  Libre de BNXelles. The 
primary s t r u c t u r e  of A / J  ant i -arsonate  (anti-Ars) a n t i b o d i e s  e x p r e s s i n g  t h e  ma Jor c r o s s -  
r e a c t i v e  id io type  (CRI) associated with The A s t r a i n  has been invest igated extensively.  By 
chain recombination experiments, the s t r u c t u r a l  d i f f e r e n c e s  r e s p o n s i b l e  f o r  v a r i a t i o n  i n  
expression of the CRI have been local ized t o  the heavy chain. Unt i l  recent ly .  t h i s  idiotype 
was thought t o  be r a r e l y ,  i f  ever ,  expressed i n  BALB/c mice. I n  f a c t ,  i t  has been r e p o r t e d  
t h a t  BALB/c mice lack the heavy chain var iab le  segment gene which is u t i l i z e d  by the e n t i r e  
family of anti-Ara ant ibodies  expressing the  A / J  CRI. However, i n  the  BALB/c s t r a i n ,  i t  has  
been possible  t o  e l l i c i t  CRI  +, A r s  binding ant ibodies  by immunizing f i r s t  with anti-CRI and 
then ant igen.  Such C R I  + BALB/c ant ibodies  can occasional ly  be induced wi th  a n t i g e n  a l o n e .  
We have determined the  heavy chain var iable  region amino acid sequence of two C R I  + hybri- 
doma products  d e r i v e d  from BALB/c mice. While t h e i r  VH segments (1-98) d i f f e r  from the  VH 
segment of A / J  C R I  +, anti-Ars ant ibodies  i n  over f o r t y  posi t ions,  and while ra ther  than the 
u s u a l  J82 gene segment used by most C R I  + A I J  anti-Ars ant ibodies ,  one C R I  pos i t ive  BALB/c 
hybridoma u t i l i z e s  a JH1 gene segment while the other  uses a J H ~ .  However, t h e i r  D segments 
a r e  s t r i k i n g l y  homologous. The amino terminel amino ac id  sequence of the l i g h t  c h a i n s  from 
t h e s e  molecules  are v i r t u a l l y  i d e n t i c a l  t o  those of A / J  C R I  + anti-Ars antibodies. These 
data  imply t h a t  BALB/c mice can express the A / J  C R I  by producing a n t i b o d i e s  c o n t a i n i n g  a 
very  similar i f  not  i d e n t i c a l  l i g h t  chain and heavy chain D segment, but  d i f f e r e n t  VH and 
JH gene segments than t h e i r  A / J  count_elparts. 

CTKKFWTTH THE PREDOMI NANT PUBLIC IDIOTYPE (IdXL) FOUND ON 
MONOCLONAL ANTIBODIES TO HEN EGG-WHITE LYSOZYME (HEL), Alexander M i l l e r ,  Peter Brodeuc 
Lean-Kuan Ch'ng, Di-Hwei Hsu, and Gerald Leca, UCLA, Los Angeles, CA 90024. 

0295 -NES ASSO 

DNA was i s o l a t e d  from murine hybridomas producing anti-HEL ant ibodies o f  d i f f e r e n t  nonover- 
lapping s p e c i f i c i t i e s  which were IdXL-posi t ive.  
genes through use o f  J reg ion probes r u l e  ou t  the use o f  a s i n g l e  V germline gene codidg f o r  
IdXL-posi t ive a n t i b o d i k  and suggest t h a t  many d i f f e r e n t  V genes a r u  employed. 
chain separat ion and recombination s tud ies i n d i c a t e  t h a t  IPXL i s  associated s o l e l y  w i t h  the 
l i g h t  chain. Pre l iminary s tud ies us ing a probe f o r  t he  i n te rven ing  sequence between J and 
C t o  de tec t  rearranged V on Southern b lo t s ,  are consis tent  w i t h  the  use o f  a s i n q l e  'd i n  
gbnerating IdXL-posi t ive int i-HEL. This rearranged V i s  a l so  found i n  DNA o f  ea r l y ,  phmary 
hybridomas which produce IdXL-negative anti-HEL. ,There data suggest a model i n  which there i s  
a regu la to ry  process which r e s t r i c t s  most anti-HEL t o  a l i g h t  chain coded f o r  by a s i n g l e  
germline V . 
are coded f o r  by somatic mutants o f  t h i s  V K  which a l so  code f o r  IdXL p o s i t i v i t y .  

Southern b l o t  analys is  f o r  rearranged V 

Antibody 

Superimposed i s  a second se lec t i on  process f o r  a subset o f  t h i s  anti-HEL which 

0296 SEQUENCES CONTROLLING KAPPA LIGHT CHAIN GENE EXPRESSION, Vernon T. 01 and Sherie  L. 
Morrison, Becton Dickinson Monoclonal Center, Mountain V i e w ,  CA and Columbia 
University, New York, my. 

Transcr ipt ional  a c t i v i t y  of t h e  kappa l i g h t  chain gene changes dramatical ly  over B c e l l  
d i f f e r e n t i a t i o n .  V J  DNA rearrangement generates  a complete l i g h t  chain gene; however, 
t h i s  event by i t s e l f  appears t o  be i n s u f f i c i e n t  f o r  sene ac t iva t ion .  The amount of 
l i g h t  chain gene expression changes during B cel l  d i f f e r e n t i a t i o n ,  from a r e s t i n g  B c e l l  
t o  a plasma c e l l .  
i n t o  both lymphoma and myeloma (hybridoma) c e l l  l i n e s ,  we have i d e n t i f i e d  a t  l e a s t  two 
regions i n  t h e  in t ron  separat ing the  V J  exon and t h e  kappa constant  region exon t h a t  
control  kappa l i g h t  chain gene expression. Since B c e l l  d i f f e r e n t i a t i o n  has  severa l  
d i s t i n c t  phases, each of which is  character ized by the  amount and kind of immunoglobulin 
molecules produced, w e  f e e l  t h a t  these two i n t r o n i c  sequences may r e m e s e n t  
d i f f e r e n t i a t i o n  s t a t e - s p e c i f i c  cont ro l  sequences. 

0297 

There are many complex c e l l u l a r  i n t e r a c t i o n s  and f a c t o r s  which con t ro l  the product ion o f  
i n u n o g l o b u l i n s  ( I g s ) ,  so t h a t  the immune response i s  p r e c i s e l y  regulated. Our approach 
t o  s tudy ing irmnunoregulatory con t ro l s  a t  the molecular l e v e l  i s  t o  in t roduce cloned I g  genes 
i n t o  mouse myeloma c e l l  l i n e s  which respond t o  inmunoregulatory s ignals .  Two c e l l  l i n e s  are 
being examined, one (MOPC315) i n  which I g  expression can be suppressed by i d i o t y p e  s p e c i f i c  
T c e l l s ,  and one (702/3) i n  which I g  expression can be induced w i t h  LPS. 
w i t h  Richard Lynch we have t rans fec ted  K genes i n t o  MOPC315 c e l l s ,  and are examining 
expression and suppression by ana lys i s  o f  p r o t e i n  and RNA. 
t rans fec t i ng  a v a r i e t y  o f  const ructed l i g h t  chain vectors  i n t o  702/3 c e l l s  t o  analyze regu- 
l a t o r y  sequences necessary t o  respond t o  the LPS induct ion.  

We have a l so  r e c e n t l y  analyzed (by c lon ing,  DNA sequencing, RNA ana lys i s )  several 
abe r ran t l y  rearranged K genes which have resu l ted  i n  a l t e r e d  expression o f  K mRNA. 
these clones resu l ted  from a recombination event between l i n k e d  reg ions o f  the constant 
region, i n v o l v i n g  a V - l i k e  f l a n k i n g  sequence and J1. This  recombination, i n  e f f e c t ,  
de leted the J locus and brought the  germline promotor c lose r  (by 2.5 Kb) t o  the constant 
reg ion gene. 

Using DNA-mediated t ransfec t ion  t o  introduce kappa l i g h t  chain genes 

REGULATION OF IMMUNOGLOBULIN GENE EXPRESSION, B r ian  G. Van Ness, Timothy Schai f f ,  
Janine Davis and Richard Lynch, Un ive rs i t y  o f  Iowa, Iowa City, I A  52242. 

I n  co l l abo ra t i on  

S i m i l a r i l y ,  we are c u r r e n t l y  

One o f  
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EFFECT OF ANTIGEN STIMULATION ON THE EXPRESSION OF AN I D I m  ry , e- c r 0298 and Thereza Imanishi-Kari, Massachusetts Institute of TechnologyyCazri-9 
I The antibody response to NP has several characteristics which make it particularly useful in 
the study of antibody diversity. 

The antibodies contributing to the idiotype are 
heterogeneous, but each has one or more idiotypic determinants and all use A light chains. 
heterogeneity within the family of idiotype-bearing antibodies most likely results from 
heavy chain differences. We have examined the effects of extensive antigen stimulation on 
the process of diversification. An attempt was made to clone in vivo the B1-8 idiotype 
according to the methods of B. Askonas (Proc. Natl. Acad. Sci USA 1970. g:1398). Idiotypic 
determinants on the monoclonal antibody B1-8 represent a major component of the NPb idiotype. 
Furthermore, the heavy chain of B1-8 has an amino acid sequence identical to that encoded by 
the germline gene 186.2 (Cell 1981.3.625) so tbt somatic rearrangement or mutation which 
might occur should be easily detected. Small numbers of immune donor cells were transferred 
into syngneic irradiated mice. 
idiotypic determinants cross-reactive with NF'b and B1-8. 
B1-8-like antibody were selected as donors for additional transfers, 
despite attemps to enrich for B1-%like determinants, the amount of both B1-8 and NPb decreas- 
ed during transfer. 
enrichment for B1-8-like antibodies was acheived but that extensive mutation had also occurr- 
ed. 
variable _region sequences can be compared. 

When conjugated with a protein carrier it induces a major 
diotypic response (NPb) in C57BL/6 mice. k 

Recipients were immunized with NP-CG and sera were tested for 
Mice with significant amounts of 

The finding was that 

NPb decreased to a much greater extent than did B1-8 suggesting that 

B cell hybrids are being constructed at early and late stages of transfer so that 

Functional Networks vs Circuits: Cellular Dissection 

0799 HEN EGG-WHITE LYSOZYME-SPECIFIC MONOCLONAL SUPPRESSOR T CELL FACTOR DIRECTLY SUPPRESSE9 
THE AFFERENT PHASE OF DELAYED-TYPE HYPERSENSITIVITY AND ALSO INDUCES SECOND-ORDER 

SUPPRESSOR T CELLS. Luciano Adorini', V i t t o r i o  Co l i zz i " ,  Gino Doria' and Paola R icc ia rd i  
Castagnoli*, 'ENEA-EURATOM Imunogenet ics  Group, Laboratory o f  Pathology, C.R.E. Casaccia, 
Rome, " I n s t i t u t e  o f  Microbiology, Un ive rs i t y  o f  Pisa; *CNR Center o f  Cytopharmacology, Milan, 
I t a l y .  

Cul ture supernatant obtained from a Radiat ion Leukemia Virus-transformed hen egg-white 
lysozyme-specif ic monoclonal suppressor T c e l l  l i n e  (LH8-105) i s  able, when i n j e c t e d  i n t o  
mice, t o  s p e c i f i c a l l y  suppress the anti-HEL antibody response and the delayed-type 
h y p e r s e n s i t i v i t y  (DTH) t o  HEL. I n j e c t i o n  o f  I-J p u r i f i e d  cu l tu re  supernatant suppresses the 
a f f e r e n t  but  n o t  the e f f e r e n t  phase o f  DTH and therefore i t  contains TsF1-l ike m t e r i a l .  This 
T c e l l  product not  only d i r e c t l y  suppresses OTH but  a l so  induces second-order suppressor T 
c e l l s  which a c t  i n  the e f f e r e n t  phase of DTH and requi re both ant igen (HEL) and TsF1 f o r  
t h e i r  induct ion.  Thus, a monoclonal suppressor T c e l l  product able t o  suppress the antibody 
response, T c e l l  p r o l i f e r a t i o n ,  and DTH by ac t i ng  d i r e c t l y  on spec i f i c  helper T c e l l s  can also 
induce second-order, e f f e r e n t  suppressor T c e l l s .  These r e s u l t s  w i l l  be discussed i n  the 
context o f  cu r ren t  views on suppressor T c e l l  c i r c u i t s .  

0300 
T helper (Th) cell dependent B cell activation is regulated by T suppressor (Ts) cells, and 
the activation and/or effector function of Ts cells is under strict genetic control. Recent 
studies demonstrated that recognition by T cells of MHC-encoded determinants expressed on 
accessory (Acc) cells is required for in vitro activation of Ts cells, and this interaction 
determines the subsequent MHC-restriction of Ts cell effector activity. The further studies 
identified cloned Ts effector cells which are both antigen-specific and MHC-restricted in 
their activation requirements. (AxB)F1 - parentA (P ) chimeric Th cells and 
(AxB)F (B + Acc) cells were suppressed by P -restricted Ts clones but not by P -restricted Ts 
clones? These findings suggest that the! cloned Ts cells function by Inhibiting the 
MHC-restricted interaction between Th cells and B and/or Acc cells. It was further 
demonstrated that KLH-specific Ts clones suppressed the responses mediated by FGG-specific 
Th clones jn the presence of TNP-FGG which was covalently linked to KLH, (TNP-FGG)=KLH. In 
contrast, responses mediated by FGG-specific Th clones were not suppressed by KLH-specific Ts 
clones in the presence of either mixture of TNP-FGG and KLH, TNP-FGG and FGG-KLH, or reduced 
(TNP-FGG)=KLH. These findings suggested that the Ml!C-restricted Th cell function is 
inhibited by cognate interaction of functioning Th cells and Is cells. Moreover, subsequent 
studies suggested that T augmenting (T ) cells function in an MHC-restricted manner to modify 
MHC-restricted suppression of cloned TsAcells. Thus, MHC-restricted Th cell dependent B cell 
activation is regulated by celllcell interactions of Th cells, Ts cells and T 

T CELL REGULATION OF B CELL ACTIVATION. Yoshihiro Asano* and Richard J. Hodes 
Immunology Branch, NCI, NIH, Bethesda, MD 20205 

Responses of 

cells. 
ty or IOKYO, Japan. 
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0301 
Spec i f i c  feedback suppression o f  both primary and secondary antibody responses t o  sheep 
ery throcytes (SRBC) can be detected i n  co-cu l tures conta in ing PC.1+ B lymphocytes from mice 
primed w i t h  SRBC and Oa- l t  T c e l l s  from unprimed mice. Supernatants (24 h r )  from ant iqen 
s t imulated o r  unstimulated cu l tu res  o f  t he  primed c e l l s  suppress the primary anti-SRBC 
response, having no d i r e c t  e f f e c t  on the  responses o f  primed c e l l s .  
L y t  2 t  o r  Q a - l t  c e l l s  from the unprimed respondinq c e l l  populat ion abrogated the suppressive 
e f f e c t s  o f  these supernatants, i n d i c a t i n g  t h a t  these c e l l s  p lay  an essent ia l  r o l e  i n  mediat inq 
the suppression. It seems l i k e l y  t h a t  t h i s  supernatant f a c t o r  acts  as an ' inducer  o f  feedback 
suppressor T c e l l s  s ince i t  i s  produced e a r l y  i n  c u l t u r e  by primed and no t  by unprimed c e l l s ,  
'and s ince  suppression i s  detected on ly  i n  the  presence o f  appropr ia te suppressor c e l l  precur- 
sors. 
Iby p r i o r  adsorpt ion o f  the supernatants w i t h  SRBC. 
'binds t o  P ro te in  A and anti-mouse immunoglobulin a f f i n i t y  columns, suggestinq t h a t  the f a c t o r  
i is  SRBC-specific IgG secreted by the  primed B c e l l s .  
'using a monoclonal Ig6 anti-SRBC antibody. 
i t o  be dependent upon a prolonged presence o f  the f a c t o r  w i t h  the suppressor c e l l  precursors. 
,Further s tud ies are now being done t o  determine the  mechanism o f  i nduc t i on  o f  the suppressor 
! c e l l s  i n  t h i s  system. 

INDUCTION OF A T CELL MEDIATED FEEDBRCK SUPPRESSION CIRCUIT BY SPECIFIC ANTIBODY, 
Catherine E. Calkins, Thomas Jef ferson Univers i ty ,  Phi ladelph ia,  PA 19107 

Deplet ion o f  e i t h e r  

Suppression i nduc t i on  w i t h  these supernatants i s  ant igen s p e c i f i c  and can be e l iminated 
The a c t i v e  f a c t o r  i n  the supernatants a l so  

A s i m i l a r  suppression can be detected 
Suppression induced by the supernatants appears 

03(12 PRODUCTION AND FUNCTIONAL CHARACTERIZATION OF ANTI-INTERLEUKIN 2 MONOCLONAL 
ANTIBODIES. John A .  Hare, Douglas Dawson, Denis R. Burger, VA Medical Center 
Portland, OR 97201 

We have previously prepared and characterized a monoclonal antibody to the human interleukin 
2 (IL-2) receptor. 
receptor, we have now used this anti-IL-2 receptor ab, designated TH5.2, to prepare 
monoclonal anti TH5.2 idiotype antibodies. 
bind IL-2 as demonstrated in an assay with IL-2 dependent HT2 cells. Balb/C mice were 
immunized vith TH5.2 antibody and their spleen cells fused in vitro using standard hybridoma 
techniques. 
of Ag specific lymphocyte proliferation, and the inhibition of HT2 cell IL-2 dependent 
proliferation. 
studies. 
200 ugh1 incubated with IL-2. 
dalton molecular weight cutoff ultrafilter. 
in samples incubated with the anti TH5.2 idiotypes D2, H3 and H5. 
in samples incubated with control antibody preparations. 
antibodies, along with the anti IL-2 receptor ab TH5.2 to further characterize the 
interaction of IL-2 and its receptor. 

In order to further characterize the interaction of IL-2 with its 

Three of these ab have been successfully used tQ 

Culture supernatants were screened and cloned on the basis of their inhibition 

Three clones (D3, H3, H5) were selected for expansion and functional 
Immunoglobulin was removed from culture supernatants with Protein-A sepharose and 

Assays of the filtrate showed no IL-2 activity 
Unbound IL-2 was separated from bound IL-2 with a 50,000 

By contrast, IL-2 remained 
We are using these anti IL-2 

0303 A NEW SYMMETRY PRINCIPLE FOR IMMUNOLOGY: A anti-B is anti-(B anti-A), 
Geoffrey W. Hoffmann, and Anwyl Cooper-Willis, Department of Microbiology, 
University of British Columbia, Vancouver, B.C., Canada V6T 1W5 

Immune system network theory leads to a new symmetry relationship, namely that the 
antibodies produced in an allogeneic A anti-B immune response (where A and B are, say, 
two different mouse strains) should have complementary shapes to the antibodies in a B 
anti-A response. This relationship is due to the existence of two separable populations 
of antibodies that are present in alloantisera, namely anti-foreign and anti-anti-self 
antibodies. We present a derivation of the theoretical result together with its 
experimental validation. 
specifically inhibited by B anti-A antiserum. More generally, we find that B anti-X 
inhibits Y anti-B, where X and Y are arbitrary strains. Succinctly stated, B anti 
inhibits anti-B. We call this relationship the second symmetry principle for immune 
system networks. 

The cytotoxic action of an A anti-B serum on B strain cells is 
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0304 PANCREATIC 6 CELL SURFACE INSULIN AS A COMPONENT I N  AN EXTENDED NETWORK, D.R. Kaplan, 
J. Colca and M. McDaniel, Washington Univers i ty ,  S t .  Louis, PO 63110 

The imnune network has t r a d i t i o n a l l y  been described as s p e c i f i c  i n te rac t i ons  among lympho- 
cytes and t h e i r  products; however, i t  i s  poss ib le  t h a t  antigens on non-lymphocytic c e l l s  are 
a lso involved. Since the imnune network has been demonstrated w i t h  so lub le i n s u l i n  as 
antigen, i t  was i n t e r e s t i n g  t o  determine i f  there e x i s t s  a surface-bound form o f  i n s u l i n  
t h a t  might extend t h i s  network t o  endocrine c e l l s .  Rat pancreatic i s l e t s  were i s o l a t e d  and 
then dispersed i n t o  a suspension o f  i n d i v i d u a l  c e l l s .  A f t e r  these c e l l s  were incubated f o r  
several hours i n  c u l t u r e  medium, they were stained i n  the presence o f  azide and a t  4'C w i t h  
guinea p i g  ant isea s p e c i f i c  f o r  i n s u l i n  and then w i t h  a f luoresceinated r a b b i t  anti-guinea 
p i g  IgG second antibody. This protocol  demonstrated tha t  i n s u l i n  i s  a surface molecule f o r  
a propor t ion o f  the pancreatic i s l e t  c e l l s .  Surface i n s u l i n  d i d  not represent i n s u l i n  bound 
t o  receptor  o r  nonspec i f i ca l l y  adsorbed t o  the c e l l  surface since surface f luorescence could 
not  be demonstrated on hepatocytes o r  tumor c e l l s ,  since the add i t i on  o f  an i n h i b i t o r  o f  
i n s u l i n  receptor format ion increased surface i nsu l i n ,  and since incubation o f  the i s l e t s  
w i t h  exogenous insu l i n ,  EGTA, o r  hypertonic sa l i ne  d i d  not  a f f e c t  the s ta in ing.  Moreover, 
i n s u l i n  on the c e l l  surface must be i n  some way connected t o  the  cytoskeleton since i t  capped 
i n  the absence o f  azide and a t  37'C. 
pancreatic 6 ce l l s ,  and since i t  i s  reac t i ve  w i t h  imnunoglobulin, i t  thereby cons t i t u tes  a 
component i n  an extended network. This f i n d i n g  suggests t h a t  extended network i n te rac t i ons  
might p l a y  a r o l e  i n  phys io log ic  regu la t i on  o f  6 c e l l  f unc t i on  o r  i n  pathologic 6 c e l l  
dest ruct ion.  - 

Thus, i t  seems t h a t  i n s u l i n  i s  a surface marker f o r  

0305 CO-EXISTENCE OF ANTIGEN-SPECIFIC AND IDIOTYPE-SPECIFIC SUPPRESSOR T CELLS IN 
MICE INJECTED NEONATALLY WITH A MIXTURE OF ANTIGEN AND ANTI-IDIOTYPE ANTIBODY, 
Byung S .  Kim, Northwestern University Medical School, Chicago, IL 60611 

Specific tolerance to phosphorylcholine (PC) can be induced in BALB/c mice by neonatal 
injection with either pneumococcal C-polysaccharide (PnC) or anti-TEPC15 idiotype (T15id) 
antibody. Receptors of anti-id-induced suppressor T cells react with the TlSid. A brief 
incubation of anti-id-induced, TlSid-specific suppressor T cells with PnC-induced, 
hapten-specific, and T15id-bearing suppressor T cells resulted in complete cancellation of 
their suppressor function. However, both types of suppressor T cells were present in mice 
neonatally injected with mixtures of PnC and anti-id antibody. Based on neutralization 
experiments using either PnC-induced or anti-id-induced suppressor T cells, only one of 
the suppressor T cell types is functionally dominant in those mice: most frequently, 
id-specific suppressor T cells. The suppressor function of the other population is 
detectable only when one suppressor T cell population has been removed by anti-id or IqM 
anti-PC (SP45) plus complement. In contrast, both suppressor activities are completely 
eliminated when one of the suppressor T cell population is removed by adherence to either 
antigen or id. These results suggest that mice neonatally injected with a mixture of 
antigen and anti-id antibody possess both types of suppressor T cells. These cells may 
exist together as a cluster yet display a single suppressor function due to a functional 
regulation between the suppressor cell types. 

0306 
Harvard Medical School. 

Intravenous administration of azobenzenearsonate (ABA) coupled cells to imnune animals 
induces active suppression and phenotypic unresponsiveness. We have demonstrated pre- 
viously that presentation of hapten by an I-J+ antigen presenting cell (APC) is re- 
quired for third order suppressor cell activation (Lowy A. et al. J.Exp. Med. 157:353). 

We now demonstrate that the I-J+ A P C  is necessary for the activation of ABA specific 
first order suppressor cell activation. Presentation of antigen by this I-J+ cell is 
not needed for the induction of a distinct non-transferrable tolerance mechanism. 
However, induction of this regulatory mechanism does require genetically restricted 
recognition of the hapten. The role of differential antigen presentation in the 
generation of immune and immunoregulatory events will be discussed. 

GENETICALLY RESTRICTD ANTIGEN PRESENTATION FOR TOLERANCE AND SUPPRESSION. 
Adam Lowy, J.A.Drebin, J.G.Monroe and M.I.Grenne. Department of Pathology, 



~ 3 0 7  m= OF % al dllo~yp~ nnim m m-m-al (=-I&) p m m m .  
Dennis Y. lktzger a d  Kenneth 8. Roux, St. Jude Children's &search Bospital, M q h l s .  
Tll 38101, and Plorida State University, Tallahassee, FL 32306. 

We b v e  previously shown tbat injection of rabbits with hmlogous anti-% al allot- Ab 
induces the production of lolecules which react in a manner consistent with the presence of 
either: 1)a highly eonsersed IdX on all rabbit anti-al Ab, or 2)al-like alecules within the 
anti-IdX reagent. In an attempt to distinguish be- these possibilities, and to assess the 
-1exity of the al allotope(s) and the IdX idiotope(s). a lease rmoelooal anti-al Ab uas 
prepared. This Ab, t d  3-2p1, reacts with the same percentage of al Ig as does polyclonal 
rabbit anti-al. and capletely inhibits the binding of rabbit anti-al to al Ig. 
for the presence of IdX by sequential absorption and inhibition assays, it uas fond that 3-2 
F1 bears the entire set of IdX deterdnanta. 
of al-like epitopes (latent al or, as postulated by Jerae, al "internal hages") Vithin the 
anti-IdX reagent. Studies designed to investigate the lolecular nature of the ptatiw al- 
like epitopes shnued that appr-tely half of the induced anti-IdX alecules lacked the 
nominal  a3 allotype of the rabbit f m  which they were derived. Aualysis of isolated kavy 
and light chains in conjuuction with ectmn microscopy indicated that the "anti-IdX" 
activity of the a3- fraction is in fact due to latent 
currently being p e r f 0 4  to determine the nature of rabbit &. a d  lwae u m o c l d .  anti- 
IdX preparations. (Supported by AI18880. CA 21765, AI 165%. a d  aLsac) 

When tested 

Ibls fiding U tend to support the COUSept 

al allotype. -ts are 

Q308 ACTIVATIIN OF COnrRMuPPRESsoR T CELLS (T 
(a), Helen Braley-lhllen, Univ.of N i s s a ,  Colubia, lw) 65212. 

S3 coupled spleen ce l ls  (S3-X) can activate S3-specific suppressor T ce l ls  (T 1 i n  
cyclophosphaide (Cy) treated mice but not i n  normal mice (J.  I-., bv.. 1983). &A- 
ments were designed t o  determine i f  normal mice given El-SC had contrasuppressor T ce l ls  
(T Spleen ce l ls  
f& mice given S3-SC were fractionated on plates coated with the l ec t i n  Vicia v i l losa (V. 
vil losa). 
T when the two c e l l  populations were co-transferred t o  -1 mice. V. v i l losa nonadhetent 
c211s f r a  the s a e  mice as w e l l  as V. v i l losa adterent ce l ls  fra mice given M-SC or 
fra Cy-treated mice given S3-SC had no effect on TS activity. Contrasuppressw act iv i ty  of 
V. v i l losa adherent ce l ls  fra mice given S3-SC uas abrogated when cel ls  were treated before 
transfer with anti-Thy 1.2 or anti-Lyt 1.2 and caplemnt. 
T 
m a  given S3-SC are able t o  suppress b e  53 response. 
v i l losa uncovers T 
activate both T aid T although T can only be detected i n  t h i s  system when T 
eliminated, e-g! with €3 or by -3al of V. v i l losa adherent cells. 
and appear t o  be similar t o  the Tcs described by Green e t  al. i n  other !&em%- 

) BY TYPE 3 PNEIMDCOCCAL POLYUCCHARIDE 

1 which interfered with the ac t i v i t y  of the TS induced i n  Cy-treated mice. 

V. Vil losa adherent ce l ls  rere able t o  abrogate (contrasuppress) the act iv i ty  of 

Our  results also suggest that 
act to prevent the expression o f  T act iv i ty  since V. v i l losa nonadherent ce l ls  fra 

That is, remval of T on V. 
These results indicateqhat S3-SC can 

are 
are LB 1+ T ce l ls  

ac t i v i t y  i n  t h i s  c e l l  population. 

T 

CELLUUR COlPETlTlDll PRECEDES CLOlUL SELECTION AllD THE IDIUWPE YElWRI( .  Jose' 
Quint& a d  Z a  5. Quan. La Rabida-lhinrsity of Chicago ksearch Institute. 

lhinrsity of Chicago. Chicago. I L  60649 
It is not *nm hcw the i r m  system denlops during ontogeny to be- a connected 
idiotype-nehark. YC postulate the existence of a p r e m m r k  period in r h i h  denlaping 
clones are not lnder neMrk regulator). constraints. Because the resources allocated for 
l-yte differentiation during ontogeny cannot be mlimited r arguc that allular 
-tition for a finite nuber of differentiation slots is a ftmdacntal process 
determining clonal profiles. The -1-t of B all clones rhich saturates this 
sturatimal capacity is the fmctimal i- syster. from rhich network interactions M 
be selected, i-e. cellular coqetition preades Clara1 selection a d  the idiotype network. 
This hypothesis providcs the f-rk for alternatin interpretatians of different 
eapcrirntal findings a d  is particularly applicable to the case of TI5 idiotrpic dainace 
in urine responses to phosphorylcholine antigens. 
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IDENTIFICATION OF A TS DIFFERENTIATION FACTOR, S. Rich, M. Carpin0 and S.C. O3lo 
To identify soluble Ts growth and differentiation factors we have developed a Ts costimula- 
tor assay and have characterized an interleukin distinct from IL2 that promotes primed Ts 
function. Glutaraldehyde-fixed, in contrast to irradiated stimulator cells, fail to trigger 
TsF production from alloantigen primed Ts (MLR-Ts). However MLR-TsF production is largely 
reconstituted by addition of supernates of 4 8  h primary MLR. This Ts costimulator is 
neither alloantigen-specific nor genetically restricted and fails to induce TS from unprimed 
Precursors. Three approaches were taken to determine if TS costimulator was associated with 
or distinct from IL2. First, HT2 adsorption of M L W  supernates removed ILZ but failed to 
diminish Ts costimulator function. Second, inclusion of cyclosporin A into MLR cultures 
prohibited IL2 production while TS costimulator activity was unaffected. Finally GlOO frac- 
tionated MLR supernates expressed TS costimulator activity in peaks of %20K and %40K mol 
wt that were distinct from the peak containing IL2. Thus the Ts costinulator activity in 
MLR supernates is distinct from ILZ. EL4 supernates also promoted MLR-TS activation and 
this function was retained in IL2-depleted EL4 preparations. To prelininarily examine the 
Ts costimultor function, i.e. differentiative or proliferative, the reconstituting activity 
of MLR supernates was Compared in Ts costimulator assays containing untreated or irradiated 
MLR-Ts. Ts costimulator triggered TsF release in the absence of proliferation and thus ap- 
pears to promote a differentiative rather than proliferative process required for primed 
MLR-Ts function (NIH grants A113810 and A117048). 

Arhelger, Baylor College of Medicine, Houston, TX 77030 

0311 DEPRESSED ACTIVITY OF A SUPPRESSOR CELL CIRCUIT IN PRINED SPLEEN C E L L  POPULATIONS. 
Annette L .  Rothermel and Catherine E .  Calkins. Thomas Jefferson Univ., Phila., PA 19107 

The relevance of feedback suppression as a regulatory mechanism i n  vivo depends upon the ab i l i ty  
of cell  populations within a primed host to generate suppressionimpendent of the added u n -  
primed T ce l l s  used to  detect th i s  ac t iv i ty  in v i t r o .  Specific feedback suppression activated 
by primed B ce l l s  in co-cultures of primed a x  m m e d  ce l l s  i s  dependent upon the presence 
of Lyt 123+, Qa-1+ T ce l l s  from unprimed mice. We therefore tested T cell  populations from 
primed mice for the presence of a counterpart t o  the feedback suppressor cell  precursors found 
in the unprimed spleen. Early experiments indicated that unselected primed T cell populations 
lack the ab i l i t y  t o  mediate feedback suppression. The loss of th i s  ac t iv i ty  i s  antigen specific 
and occurs as early as 24 h r  a f t e r  priming. Recent experiments show that suppressorTcells are 
present in the Lyt 2+ subset of primed T ce l l s  b u t  the i r  activity can only be demonstrated 
a f t e r  depletion of the Lyt 2- subset, including helper/inducer and contrasuppressor ce l l s .  
Primed and unprimed Lyt 2+ T ce l l s  have a similar capacity t o  suppress in the presence of the 
feedback siqnal from primed B ce l l s .  They d i f fe r ,  however, in the i r  requirement for activation 
by th i s  signal. Whereas unprimed T ce l l s  require an inducing signal in order to  become 
suppressive, primed T ce l l s  suppress i n  the absence of th i s  signal. These studies indicate 
that the primed spleen does contain Lyt ?+ suppressor T ce l l s  b u t  the i r  activity i s  masked in 
the unselected T cell  population. A t  l eas t  p a r t  of the suppression by th i s  population i s  due 
to suppressor ce l l s  activated in vivo t h a t  do not require a feedback induction signal in vitro. 
Studies are underway to  determine i f  feedback suppressor cell precursors are also ac t ive  in 
the primed T cell  population. 

0312 CROSSREACTIVE IDIOTYPES ON HETEROLOGOUS ANTI-ALLOTYPE ANTIBODY. Kenneth H. Roux and 
Dennis W. Metrger, Florida State University, Tallahassee, FL 32306. and S t .  Jude 

Children's Research Hospital, Memphis, TN 

Several recent studies have revealed an exceptionally high degree of IdX on rabbit anti-  
allotype Ab. 
(anti-allotype) gene conservation within the rabbit and ,  by implication, an important regula- 
tory function for anti-allotype and anti-IdX Ab. 
anti-IdX (anti-anti-al)  reacts with anti-a1 Ab preparation from mice, guinea pigs, chickens 
and a goa t .  Specifically, each of these preparations was able t o  inhibit  the reaction be- 
tween a1 IgG and rabbit anti-a1 Ab as well as the reaction between rabbit IdX (anti-a1 Ab) and 
rabbit anti-IdX (anti-anti-a1 Ab). 
preparation varied widely, there was a general positive correlation between the ab i l i ty  of an 
anti-allotype Ab reagent t o  b i n d  to  a1 IgG and t o  anti-IdX Ab. Each of the heterologous anti-  
a1 Ab samples was able to form precipitin bands with rabbit anti-IdX Ab. 
with each other and w i t h  rabbit anti-a1 Ab. Our results weaken the interpretation that the 
ubiquotous expression of IdX, previously observed i n  the rabbit ,  reflects shared conserved 
genes. 
of the a1 epitopes or (2)  latent a1 allotype Ig i s  present in the anti-IdX preparation. 
either case, an-y anti-a1 Ab would be potentially reactive with the anti-IdX preparation. 

38101. 

I t  has been inferred that th i s  IdX sharing represents a n  unusually h i g h  level of 

In th i s  report, we demonstrate t h a t  rabbit 

Although the relative binding efficiencies of each 

These bands fused 

We suggest t h a t  e i ther  (1) the anti-IdX Ab represents h i g h  f i de l i t y  internal images 
I n  
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0313 REGULATION OF THE IMMUNE RESPONSE TO FERREDOXIN BY A T CELL IDIOTYPIC NETWORK. 
Rakesh Singhai, Michael Weaver*, Julia G. Levy, Department of Microbiology, 
University of British Columbia, Vancouver, B.C. V6T 1W5, *Department of 
Microbiology and Immunology, UCLA, Los Angeles, CA 90024. 
The role of an idiotype defined by a monoclonal anitbody (Fd-BP) directed a ainst 

the carboxy-terminal of ferredoxin (Fd) was investigated in non-responder B10.D2 (H-2 8 ) 
mice. Previously, we have shown that a xenogeneic anti-idiotypic antiserum (a -id) 
specific for the idiotype Fd-B2, as well as the idiotype Fd-B2 play a major role in anti-Fd 
response at the T cell level. Linkage studies indicated that T cell idiotype-anti-idiotype 
interactions were involved and that idiotype bearing molecules were neither H-2 nor IgH 
linked. In the present study we show that non-responder B10.D2 mice, using the adoptive 
transfer system, receiving enriched syngeneic T cell populations treated with either the 
idiotype (id) or a-id plus complement, do respond. 
analogously had no influence. 
anti-id recognizes an Lyt 1' T cell population(s). 
id-recognizing population is being investigated. 
Irradiated mice reconstituted with both the id and the anti-id-treated T cell respond to 
Fd. These results indicate the existence of a T cell-T cell network in regulation Of the 
response to Fd. 
population(s) leads to responsiveness. 

B cell enriched populations treated 

The Lyt phenotype of the 
Furthermore, using the panning technique, we show that the 

Control mice remain non-responders. 

The uncoupling of this network by elimination of either T cell 

0314 Rosulation nf Hauten-Suecific T Pesnonses 
Y.n-Sun Sy, Charles P. Scott ,  Stanley J. Naides, h k o t o  Tsnrufujiand Baruj Bemcerraf 
Harvard Jbdical School, Doparbent of Pathology, Boston, NA 02115 

In the murine system. subcutaneous immnnization with either self-reactive 
haptens (DNFB, TNCB) or with hapten conjugated spleen c e l l s  (ABA-SC, TNP-SC) usually 
resul ts  in the act ivation of various T c e l l  subpopulltions. Tbere inclnde D'IB 
rediat ing T c e l l s  CTDH) helper T c e l l s  CTH) and cytotoxic T c e l l s  (Cns. 
contrast, intravenous inject ion of the identical antigen prior t o  immunization 
resul ts  in complete abrogation in some of the T c e l l  mediated responses but not i n  
others. This depends c r i t i c a l l y  on the hapten used in the study and the form of T 
c e l l  mediated responses being investigated. Tbe down regulation of these responses 
has been shown t o  be mediated by s complex ruppressor T c e l l  pathway. involving 
multiple T c e l l  subsetr and their  soluble factors. Attempts w i l l  be made to 
summarize and compare a l l  the suppressor T c e l l  pathways which have been shown t o  
down regulate hapten-specific T c e l l  mediated immnne rerponses. 

In 

0315 T CELL ACTIVATION AND DIFFERENTIATION : ANALYSIS OF TH CELL CLONES GENETIC VARIANTS, 
Jacques Thhze, Georges Bismuth, Marie-Lise Gougeon, Jean-Louis Moreau and Maryse 

Duphot, Ins t i tu t  Pasteur, Paris, France. 

Three examples will be given tha t  i l l u s t r a t e  the information that can be gained from the 
analysis of the properties of different T helper cell  clones and lines and of the i r  genetic 
variants. A )  Clone IGC-52.3 mimics in vitro normal T activation. I t  can ex is t  in two 
reversible differentiation s ta tes  :=the absence of f i l l e r  ce l l s  and antigen (GAT) i t  
resembles a small resting lymphocyte being insensitive t o  IL-2 ,  n o t  expressing the IL-2 
receptor and incapable of acting on B ce l l s  ; ( i i )  a f t e r  exposure to  syngeneic f i l l e r  ce l l s  
and antigen i t  becomes b las t ic ,  expresses the IL-2 receptor as measured by IL-2 adsorption 
and reaction with m.Ab. 704 ( E .  Shevach e t  a l . )  and secretes high amounts of BRF ( B  Cell 
Replicating Factor) and  BCDF ( B  Cell Differentiation Factor). LPS activated f i l l e r  ce l l s  ( in  
the absence of specific antigen) can provide enough information t o  promote transit ion from 
s t a t e  ( i )  to  s t a t e  ( i i ) .  5) Clone IGC-14.1.6 i s  a genetic variant of l ine  L14 (Fathman e t  a l . )  
expressing constitutively the IL-2 receptor. I t  can grow in presence of purified IL-2 alone 
and stay specific. This l ine  secretes constitutively BRF and BMF and appears as a variant 
blocked in the activated s ta te .  C )  Clone IGC-1.6.12 i s  a genetic variant that  does not express 
antigen L3T4 defined by m.Ab. GK1.5 [ t .  t i t ch  e t  a l . ) .  This variant interacts perfectly and 
specifically with antigen presenting ce l l s  ( A P C )  b u t  does not interact with primed B 
lymphocytes or provide help in a hapten car r ie r  system. However, a f t e r  interacting with APC 
and antigen i t  secretes large amounts of BRF and BCDF. 
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T Cell Regulation of IgE Production and Allergic Reactions 

0316 
IgE binding factors are isotyoe specific regulatory lymphokines released by FcR(+) cells. They 
have affinity for IgE and, depending upon their carbohydrate moieties, can either suppress OK 
potentiate in vitro IgE antibody resuonses. 
factors have been previously characterized using rat-mouse T cell hybridomas. 
ed these studies into the human system. Aormal human T cells which proliferated in the pres- 
ence of interleukin-2 (IL-2) formed IgE-binding factors when incubated with human IgE. These 
cells were then fused with a HAT-sensitive mutant of the human T cell line, CEM, to yield 70 
BAT-resistant hybridomas. 
the cells in IgE-coated wells resulted in the formation of IgE-binding factors. One hr incu- 
bation with 10 ug/ml human IgE was sufficient to induce the hybridomas to form IgE-binding 
factors. Polymerized IgE was much more efficient than monomeric IgE for the induction of the 
factor formation. 
tion. The IgE-binding factors produced by the hybridomas bound to human IgE-coated Sepharose 
and were recovered from the beads by elution at acid pH. The factors had low affinity for rat 
IgE but failed to bind to human IgG. 
molecular weight between 26,000 to 30,000 daltons, while one hybridoma formed IgE-binding fac- 
tors of 30,000 daltons and 15,000 daltons. 
bridomas had affinity for concanavalin A ,  indicating that the factors are glycoproteins. Cul- 
ture of the hybridomas in IeE coated wells induced a small number of Fcs receptors on the cell 
surface as detected bv binding of radioactive human IgE dimers. 

FORMATION OF IgE BINDING FACTORS BY HWNV T CELL HYBRIDOMAS, Thomas F. Euff and 
Kimishige Ishizaka, The Johns Foplrins University, Ealtimore, KO 21239. 

The induction and glycosylation of IgE binding 
We have extend- 

Incubation of 5 of these hybridomas with human IgE OK culture of 

As little as 10 ng/ml of IgE dimer was sufficient to induce factor forma- 

The IgE-binding factors formed by 4 hybridomas had a 

The IgE-binding factors formed by all of the hy- 

0317 HUMAN T CELL REGULATION OF ON-GOING IgE SYNTHESIS IN VITRO, Susan Kanowith-Klein, 
Ann Pischer and Andrew Saxon, University of California, Los Angeles, CA 90024 

IgE synthesis in atopic individuals may result, in part, from inappropriate T cell control of 
IgE-secreting B cells. Therefore, t o  study T cell regulatory control of on-going IgE syn- 
thesis, we have developed an in vitro isotype-specific culture system by taking advantage of 
human Ig-secreting lymphoblastoid B cell lines. In control wells of a microtiter plate, we 
have cultured together the following B cell lines at 5,000 cells/ 0.2 ml/ cell type: AF-10 (a 
mycoplasma-free clone derived from the IgE-secreting U266 cell line from Dr. K. Nilsson), GM 
1500 (IgG-secreting) and GM1056 (I@-secreting). After 4 days the culture medium from each 
well wan assayed for IgE, IgG, and IgA synthesis by isotype-specific radioimmunoassays. In 
preliminary experiments, the following ranges of Ig were measured: 5-30 ng/ml IgE, 50-100 
ng/ml IgG, and 200-400 ng/ml IgA. When T cell supernatants (Tan), obtained from 24 hour cul- 
tures of PBL-T cells from atopic donors (serum IgE levels greater than 1,000 ng/ml), were 
added to the mixed-B cell lines, a 2-4 fold enhancement of all Ig isotypes was observed. 
However, when control Tsn from PBL-T cells of nonatopic donors (serum IgE levels less than 
100 ng/ml) were added t o  the mixed-B cell lines, the amount of IgE, IgG, and IgA synthesized 
was equivalent t o  that when Tsn from the Molt-4 line was added to the B cells. These pre- 
liminary results suggest that the Ig synthesized by mixed-B cell lines c4n be altered and 
that Tan from the atopic donors is capable of enhancing Ig synthesis. Experiments are now 
in progress to enrich for Fc epsilon-expressing T cells, which may specifically alter IgE 
synthesis. 

0318 HEAT-LABILE PLASMA FACTOR I N  IHIlUNE PLASMA WHICH CURES MURINE TRYPANOSOMIASIS. 
P a t r i c i a  A.L. Konqshavn and Daniel Wechsler, Dept. o f  Physiology, McGil l  Univers i ty ,  
Montreal, Quebec. 

Tr  anosoma musculi, a natura l  pa ras i te  o f  mice, produces a cha rac te r i s t i c ,  s e l f - l i m i t i n g  i n -  
fer!ion w h i c m  f o r  approximately three weeks and comprises a growth phase, a plateau 
phase and an e l im ina t i on  phase. The host  defense mechanism responsible f o r  e l im ina t i on  of 
parasitaemia and cure of the mice i s  no t  we l l  understood. 
must be i n t a c t  f o r  t h i s  process, suggesting a r o l e  f o r  a T-ce l l  dependent antibody. 
s i ve  t r a n s f e r  o f  serum from imnune (cured) hosts repo r ted l y  f a i l s  t o  cure i n fec ted  mice 
(accord ing ly  t o  several groups o f  i nves t i ga to rs ) .  Recent f i nd ings  i n  our laboratory  have 
demonstrated a thermolabi le  f a c t o r  i n  i a u n e  plasma which br ings about r a p i d  and complete 
e l im ina t i on  o f  the parasitaemia, i s  e f f e c t i v e  when administered i . v .  bu t  no t  s.c., and which 
appears t o  a c t  i n  conjunct ion w i t h  an e f f e c t o r  c e l l  o f  unknown o r i g i n .  
cons is tent  w i t h  the no t i on  t h a t  cure i s  mediated by an IgE-dependent ADCC (antibody-dependent 
c e l l u l a r  c y t o t o x i c )  mechanism. I f  so, t h i s  underscores the importance o f  IgE i n  host defense 
no t  on l y  against  metazoan, but  a l so  against  protozoan, paras i tes.  
are found i n  the cu ra t i ve  e f f e c t  o f  i n u n e  plasma. Pos i t i ve  i d e n t i f i c a t i o n  o f  the antibody 
c lass  mediat ing cure and an i n v e s t i g a t i o n  o f  t he  fac to rs  regu la t i ng  i t s  product ion and mode 
of ac t ion  are being explored i n  t h i s  natura l  host -paras i te  system. 
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0319 T SUPPRESSOR FACTOR INDUCTION OF ANTIGEN-SPECIFIC T SUPPRESSOR CELLS THAT REGULATE 
IGE FORMATION, Arthur Malley. Stanley M. Shiigi, and Linda M. Bradley, Oregon Regional 
Primate Research Center, Beaverton, OR 97006 

Normal spleen cells cultured with timothy grass pollen antigen-B-specific T suppressor factors 
(TSF 
sor tTS) cells. The cells harvested from these cultures were injected intravenously into mice 
primed 20 days earlier with 10 pg of WST adsorbed on 1 mg of alum. Recipients were given a 
secondary antigen challenge of the same dose of WST adsorbed on alum within 24 hr after the 
cell transfer, and the anti-timothy IgG and IgE responses were measured by enzyme-linked 
immunoassay. The TS cells produced can be enriched on anti-Ig-coated dishes, are sensitive 
to anti-Thy 1 and complement treatment, and give a significant (50-100%) suppression of a 
secondary antigen-B-specific IgE response, but do not affect the IgG response to antigen B. 
Thus, the TS cells produced are not only antigen-specific, but also isotype-specific. 
Attempts to induce TS cells by culturing T cells enriched on anti-Ig-coated petri dishes with 
TSF were unsuccessful. 
culture with colony-stimulating factor for 7-10 days) to cultures of enriched T cells and TSF 
fully reconstituted the ability of TSF to induce TS cells. 
a macrophage Fc receptor in the induction of TS cells will be discussed. 

and TSQ) in mini-Marbrook chambers for 4 days produce significant levels of T suppres- 

However, the addition of lo3 macrophages (bone marrow cells grown in 
The role of I-J+ macrophages and 

0320 ISOTYPE-SPECIFIC KEGLTL-ATION OF IgE SYNTHESIS AN0 ITS PERTURBATION DURING IRRAmATmN- 
ENHANCED IgE SYNTHESIS, John F. Marcelletti and David H. Katz, Medical Biology Insti-  
tu te ,  La Jo l la ,  CA 92037. 

Appropriate levels of IgE in i t i a t e  a cascade of ce l lu la r  and mlecular interactions which 
function as a network t o  control IgE synthesis. There are two major opposing components t o  
t h i s  isotype-specific regulatory network, a suppressive arm and a contrasuppressive arm, b o t h  
o f  which are mediated through a family o f  soluble factors termed IgE-induced regulants (EIR). 
Thus, when elevated levels of IgE are encountered, a subpopulation of B c e l l s  respond with 
the release of the regulant EIR . induces other B c e l l s  t o  express Fc receptors for IgE 
(FcRE) and also induces Lyt-1 c h l s  toBmake suppressive factor o f  allergy (SFA). SFA in turn 
acts on other Lyt-1 c e l l s  causing the release of a suppressive effector molecule (SEMI, which 
functions t o  directly inhibit  continued IgE synthesis. However, the increased expression of 
FCRE in B ce l l s  induced by EIR i s  the stimulus for a subset of Lyt-2 ce l l s  t o  make the T 
cell-selective EIR, EIR . EIR Binduces other Lyt-2 c e l l s  to  express FCRE and also induces 
Lyt-2 c e l l s  t o  elaborage an i ih ib i tor  (EIR ) of EIR synthesis. EIR i s  thus an effector 
molecule o f  the contrasuppressive arm, sincd inhibitifin of EIR releasB results in the inhi- 
bition o f  SFA induction. Finally, other Lyt-1 c e l l s  functionBin th i s  network by regulating 
net EIR activity.  Low IgE responder SJL mice are converted to  high IgE responder status 
when gi6en low dose irradiation (250R). Others have shown t h a t  t ransfer o f  syngeneic Lyt-1 
ce l l s  can restore low responder s ta tus ,  implying a lesion in the Lyt-1 ce l l s  involved in 
isotype-specific regulation. Evidence will be presented which suggests tha t  low dose irradi-  
ation induces a lesion in those Lyt-1 c e l l s  which regulate net EIRI activity.  

EIR 

0321 MURINE MAST CELL-INDEPENDENT, T CELL-DEPENDENT DELAYED REACTIONS TO DNFB INITIATED BY 
IgE ANTI-DNP ANTIBODY, Robert E. Tigelaar, M . C .  Ray, M.D. Tharp and T.J. Sullivan, 

University of Texas Health Science Center at Dallas, Dallas, Texas 75235 
We have reported that epicutaneous challenge with DNFB of Balb/c mice passively sensitized 
(p.s.1 i.v. 48 hr before with monoclonal IgE anti-DNP produces ear swelling which peaks at 
24-48 hr (J. Immunol. 131:1096, 1983). The following studies were undertaken to more fully 
characterize the pathogenesis of these reactions. We first compared the responses t9 DNFB 
chall8nge 48 hr after p.s. with IgE anti-DNP of mast cell (m.c.)-deficient mice (W/W 
Sl/Sl ) and their m.c.-replete (+/+) littermates. Such p.s. m c.-deficient mice exhibited 
reactions greater than nonsensitized controls (2112 vs 7?1~10-~in., p .001) and equal to 
reactions in p.s. +/+ mice (18fl). Nu/nu mice have normal numbers of skin m.c. and normal 
immediate (PCA) reactions after p.s. with intradermal IgE followed 48 hr later by i.v. 
antigen. However, nu/nu mice challenged with DNFB 48 hr after p.s. i.v. with IgE anti-DNP 
failed to exhibit delayed swelling above that of nonsensitized controls (p>.5). Finally, we 
have adoptively transferred delayed reactions to DNFB challenge to naive mice with thoroughly 
washed spleen and lymph node cells from donors p.s. 48 hr before with IgE anti-DNP (23k2, vs 
lor1 in control mice). We conclude that these IgE-initiated delayed reactions are mast cell- 
independent, but T cell-dependent: 
receptors is suggested. 
yet poorly understood dermatitis seen in individuals with the atopic diathesis or other hyper2 
IgE syndromes must be considered. 

and 

furthermore, a critical role for cells with IgE Fc 
The possibility that similar mechanisms may be involved in the as 
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Organization of the MHC Complex: Analysis at the DNA Level 

0322 WGULATED EXPRESSION OF PORCINE WOR HISTOCOMPATIBILITY DNA SEQUENCES INTRODUCED 
INTO MOUSE L CELLS. Dinah S. Singer and M. Leonard0 Satz, Immunology Branch, NCI, 
NIH, Bethesda, PID 20205 

%use L cells have been transformed with a swine genomic clone, which encodes a major 
histocompatibility (PltlC) antigen SLAd. 
genomic DNA segment and its chromatin structure in muse L cells have been Investigated. 
The transformed L cells, which contain about 2 copies of the 17.8 Kb pig DNA insert per 
haploid genome, stably and uniformly express SLA antigen on their surface. This expres- 
sion is the result of differential transcription of the 3.4 Kb long SLA gene; the other 
14 Kb of pig DNA sequences flanking the coding suquence are not transcribed. Although 
the entire pig DNA segment is packaged into nucleosomes, only the transcriptionally 
active DNA sequences are packaged in a DNase I sensitive conformation. 
transformed cells with muse interferon (IFN) markedly enhances the expression of the 
heterologous SLAd as well an endogenous H-2k antigens, but does not affect the expres- 
sion of an unrelated surface antigen, gp 70. 
transcribed in the transformant in the absence of IFU are also not transcribed in the 
presence of IFU. The elevated expression of SLAd antigens results from an increased 
rate of transcription of SLA coding sequences in IPN-treated cells. Taken together. 
these results suggest that the expression of the foreign DNA segment is actively 
regulated in L cells. 

The regulation of expression of this heterologous 

Treatment of the 

Flanking swine DNA sequences which are not 

0323 PCILYMORPHISM OF RAT CLASS I NHC GENES. Melanie Palmer*, Peter J. Wettstein+, and 
Jeffrey A. Frelingeri. Wniversity of North Carolina at Chapel Hill, N.C. 27514 and 

Wistar Institute, Philadelphia, Pennsylvania 19104. 
The major histocompatibility complex of the rat ( R T I )  has been poorly characterized with re- 
spect to the number, linkage, and polymorphism, of Class I genes. 
number of Class I RTl genes and the relative extent of their polymorphism, we performed 
Southern blot analysis with liver DNA from rat strains expressing eight RTl haplotypes. 
Following digestion with EcoRI or BmHI, the DNA was separated on agarose gels, blotted onto 
nitrocellulose paper and hybridized with mouse H-2 cDNA probes, pH-2111 or pH-2IIa. 
EcoRI and 13-20 BmHI bands hybridized with pH-2111 or pH-2IIa. 
length patterns were observed to be highly polymorphic. The restriction fragments associated 
with different RTl haplotypes differed by 17 to 70%; this range is similar to the differences 
observed between mouse H-2 haplotypes. The same restriction fragment pattern was observed 
in DNA from congenic rat strains sharing the same RTl allele, confirming that the patterns 
were RTI associated. 
previously identified RTI-linked locua were associated with EcoRI restriction pattern 
differences of 39 to 50%, confirming the supposition that RTl Class I genes identified by 
previous serological and T cell-mediated assays have only identified a minority of the actual 
number of RTI-linked Class I genes. In summary, the results reported in this communication 
demonstrate that the RTl complex encompasses a large family of highly polymorphic Class I 
sequences similar to the H-2 and HLA complexes of mouse and man. 

In order to estimate the 

Ten-20 
The restriction fragment 

Further, the RTIl  and R!l'I1vl haplotypes which differ at a single, 

0324 MOLECULAR AND BIOC€ENICAZ. ANALYSIS OF THE E 'I3 RECOMBINANT STRAIN A.TPR5, Ann B, 
Begovich and Patricia P. Jones, Stanford Un%e!iity, Stanford, CA 94305 

The A.TFR5 strain, a recombinant between A.CA and A.IL, is the one known example of an R-2 
haplotype that is phenotypically E +E -. Serological and 2-D PAGE analyses have localix 
the recombination event between thFIBd and I-E subregfans giving A.TFR5 the proposed haplo- 
type: KfAfJ?Ebd. This recombinant ruf a therefore should not synthesize E 
Since it is Ek it synthesizes E,,chains; however, the levels of E expressed an3 found 
inttacellularly are very low. 
and determine its effect on the level of expression of the E chain, we have used single 
COPY probee for DNA segmtnts within the I region to compare %e restriction maps of DNA 
from A.TFR5 to those of the parental strgins. 
between the 5' region of E and the E pseudogene, consistent with it being in the recom- 
bination "hot spot" thin the Ea gent? Preliminary Northern blot analysis indicates CW- 
parable levels of E krfmRNA in the A.TFR5 and A.TL parental strain, suggesting that the low 
level of E chains &ht be due to instability of Emchains in the absence of EB chains. 
Experiment2 are currently underway to determine the stability of newly synthesized Ea chains 
in A.TPR5 and to further pinpoint the site of recombination. 

chains, 

In order to localize more precisely %e recombination event 

Current reaults place the recombination 
B 

124 



Regulation of the Immune System 

0375 MOLECULAR MAP OF THE MURINE S REGION, David D. Chaplin, Alexander S .  Whitehead, Derek 
E. Woods, Gabriel Goldberger, Harvey R.  Colten, and J .  G.  Seidman, Harvard Medical 
School, Boston, MA 02115. 

cDNAs encoding portions of human factor B, the second component of complement (C2).  and the 
fourth component of complement (C4) were used a s  probes t o  i so la te  cosmid clones from a murine 
H-2d genemic liibrary. The clones were linked by chromosomal walking procedures, yielding 
overlapping clones spanning 275 kb .  The cluster of clones contains two regions w i t h  sequences 
homologous t o  the C4 cONA, both  in the same orientation, representing a direct  duplication of 
a t  l eas t  55 k b  of chromosomal D N A ,  separated by a less t h a n  25 kb segment of non-duplicated 
D N A .  Restriction fragment length polymorphism ( R F L P )  seen with the C4 probe maps these 
sequences t o  the S region of the MHC.  5 '  t o  the C4-like sequences i s  an 80 k b  long region of 
chromosomal DNA with l i t t l e  R F L P ,  containing sequences homologous t o  tke factor B and C2 
cDNAs. These d a t a  show t h a t  the structural genes for murine C2 and factor B are located in 
the S region of the MHC, and  t h a t  t h i s  region contains a large duplication encoding the str- 
uctural genes for C4 and, we presume, for the sex-limited protein variant, Slp. I n  contrast 
t o  the surrounding regions which encode class I and class I1 genes, the S region shows very 
l i t t l e  RFLP amongst inbred s t ra ins .  Northern blots of total  l iver  R N A  from H-2b, H-2d, and 
H-2k mice showed t h a t  steady s ta te  levels of C2 and factor B-hybridizing R N A  were similar 
amongst these s t ra ins .  In contrast ,  steady s t a t e  levels of C4-hybridizing RNA were much 
greater in high C4 t h a n  low C4 s t ra ins .  
centrations i s  a t  l eas t  partially a t  the level of m R N A  transcription, processing, or  
degradation. 

This suggests t h a t  regulation of circulating C4 con- 

0326 

The remarkable degree of homology between the different Class I HLA genes has made i t  
d i f f i cu l t  t o  correlate bands with known loci o r  haplotypes on genomic Southern blots 
hybridized with the available HLA Class I probes. Using a computer dot plot analysis 
we have compared the nucleic and sequence of different genomic clones coding for  
HLA Class I genes. The  comparison between the genomic clones JY150 encoding for  
HLA 87 antigen and different Class I pseudogenes has allowed us to  find a region 
showing l i t t l e  homologous sequence between JY150 and a l l  the other clones. From 
th is  3' noncoding region, we have isolated a fragment of about 500 base pairs. 
T h i s  fragment, when used for  Sourthern blot analysis of genomic DNA obtained from 
homzygous typed cell  l ines (cut w i t h  BamHI and BgLII res t r ic t ion  enzymes), allowed 
us to  observe a pattern of one or two bands. This fragment specifically hybridizes 
only with JY150 and n o t  w i t h  P3.2 (encoding for  HLA-A2 antigen), nor the other 
Class I genomic clones tested. Studies have been in i t ia ted  t o  identify restriction 
fragment polymorphism with th i s  probe i n  the DNA of ankylosing spondylitis patients. 

Characterization of the HLA B locus specific probe 
Helene Coppin, Sherman M. Weissman, Carl Grumet and Hugh 0. McDevitt 

037 EXPRESSION OF HUMAN HLA CLASS I HYBRID GENES BY MOUSE LMTK- CELL TRANSFORMANTS, 
Terry L. Delovitch, Bertrand R. Jordan and Francois A. Lemonnier, University of 
Toronto. Toronto, Canada M5G 1L6 and Centre d'Immunologie de Marseille-Luminy. 
Marsei l le ,  France 13288 

Hybrid genes containing exons of d i f f e r e n t  human HLA c l a s s  I genes were constructed t o  stud9 
t h e  s t ructure-funct ion re la t ionship  of c l a s s  I human t ransplan ta t ion  antigens. 
r e a c t i v i t y  of hybrid human c l a s s  I molecules expressed a f t e r  cotransformation of LMTK- m u s e  
f i b r o b l a s t s  with TK genes was examined using HLA-specific monoclonal ant ibodies  and a l lo-  
a n t i s e r a .  The r e a c t i v i t i e s  of the  expressed hybrid molecules were found t o  be determined by 
t h e  f i r s t  th ree  5 '  exons of the  genes used, i .e .  by t h e  f i r s t  and second e x t r a c e l l u l a r  domains 
of t h e  c l a s s  I heavy (H) chain. Although B2-microglobulin is  believed t o  be associated with 
the  t h i r d  e x t r a c e l l u l a r  domain of a c l a s s  I H-chain, our  r e s u l t s  ind ica te  t h i s  associat ion 
may a l s o  occur with,  o r  otherwise be influenced by the  conformation o f ,  t h e  f i r s t  andlor second 
domains of t h e  H-chain. 
such molecules. 
c l a s s  I genes carrying an a l t e r e d  exon encoding e i t h e r  t h e  f i r s t  or second e x t r a c e l l u l a r  
H-chain domain w i l l  be presented. 

The serologic  

The l a t t e r  H-chain domains express m o s t  of the  a l l o s p e c i f i c i t i e s  of 
Analyses of the  expression of de le t ion  mutants of c l a s s  I genes and of hybrid 
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CLASS 1-LIKE Glggs OF 'ZBB C57BLJlO MlUSE. J a w s  J. Lkvlin, Andrew Meellor, Elizabeth 
Ueiss. Karen Farimer, and =chard A- Flavell, Biogen Research Corporation. 
Cambridge. &ssachusetts 02142 

Ue have cloned 26 C l a s s  1 like genes from the C57B1/10 mouse. Three of these genes map to  
the €I-2 caplex ,  two in the K region and one i n  the D region. C l u s t e r s  of 10 and 13 linked 
genes have been wped t g  the Qa2.3 and TL regions respectively. Sequence analysis of 
the h - 1  o t a n t  of the K gene has shovn t h a t  a 13-51 nucleotide segpnt bas been altered,  
perhaps by gene conversion. 
sequence in the brl gene, has identified a potential donor of this sequence in the 
Qa2.3 region. The nucleotide sequence of the putative donor gene has shDV0 that  the exon 
that normally encodes the t r a n e r a n e  segment of Class I l ike  genes is both shorter than 
nsual and contains m termination codons, indicating that the product of this gene may 
be secreted. We are currently analyzing the expression of this  gene by DNA Pdica ted  gene 
transfer. 

An oligonucleotide probe, hoalogous to  the altered nucleotide 

SlRWlURAL ANALYSIS OF MINE Cuss I1 W A  CHAIN GUIES. Pila Estess, Jonathan 
B. Rothbard and thqh 0. Ild)evitt. Stanford Ilniversity. Stanford, I3 91305. 

A synthetic OR beta-chain specific oligonucleotide was used to select DR and DC-1 beta chains 
f r o  a hman cCU4 library. 
chain dM clones. 
types. These are being sequmoed in an effort to localize epitopes responsible for serologic- 
ally detectable alloptyic differences and structural deteminants involved in the ability or 
inability to m m t  an i- response to a particular antigen. Based on these as well as 
published 4 ~ s .  synthetic peptides have been mde in an effort to delineate which 
sbuctural variations contribute to serological differences and haplotype associated i- 
responsiveness. -ions in which sequence differences are likely to be reflected as profound 
alterations in the topological nature of beta chains have been selected as initial candidates. 
lbnoclonalantibodies and rabbit and vuse antisera which react with both BSA-congugated 
peptide and splenocytes of the appropriate haplotypes have been generated. 
tested for their ability to inhibit particular haplotype restricted i- responses in 

t h i s  fashion. we hope to delineated the role(s) of particular epitopes in antigen presenta- 
tion and M (Ir) restriction. 

The Dt-1 clone was in turn used as probe for urine I-A beta 
I-A beta chains haw been isolated f r o  several different .urine haplo- 

These *ill be 

and in vivo (i-e.. blockage of antigen specific, I-A restricted helper T-cells): In 
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0331 Expression of EIA-DB heavy &in by t ranmissible  retmvirus vectors. 
Alan J. Korrmn. J.D.  Frantz, J.L. Strolinger, a d  B.C. W l i g a n  
Dept. of Biocheis t ry  and WDleCular Biology. Earvard Universitg. Cambridge. Ma.OZ13B 
and *Dept. of Biology, Kass. Inat. of Tech., Carbridge, Ha- 

The study of 
t ion of the DB/Ia antigens in several c e l l  types. 
the developlent of retrovirus vectors. 
derived vector which contains a selectable marker (6418 
bacteria) 
a d  gencmic clones of the KIA-DR heavy chain have been inserted into these vectors under the 
control of the HLV LTBS a d  transfected into 
g e m e s  -in trans (Hanu et. aL(1983) Cell. 33, 153). Supernatants from transient harvests 
of these transfectiorrs were used t o  infect 3T3 cells, which were then selected for growth 
in 6418. 6418 resistant colonies w e r e  shown t o  express the KIA-lR heavy chain by 
-precipitation of metabolically labelled cells. Ihe structures of the transmitted 
genaes has been analyzed by Southern blotting. 

the mecha-m of i u n e  respolrse genes requires the expression and &pula- 
W e  have approached this p r o b l a  through 

W e  have constructed a Woloney b M  Virus (MLV)- 
in eutaryotic ce l l s  and Kan in 

whose expression is independent of the M V  long terrinal repeats (I%). cDNh 

2. a 3T3 line which packages defective v i r a l  

03% NUCLEOTIDE SEQUENCE OF THE MUTANT I - A  BETA GENE FRW THE B6.C-H-Zh12 MOUSE, 
Katherine R. McIntyre and J.G. S e i z n ,  Harvard Medical School-oston, MA 02115 

Nucleotide sequence analysis o f  the coding regions o f  a mutant i a u n e  response (Ir) gene, 
the I-A6 gene o f  the B6.C-H-2h12 (ba12) mouse, has revealed three nucleotide subst i tut ions 
r e l a s e  t o  the previouslyzquenced wild-type I - A B ~  gene o f  C57BL/6 (86) mlce. A l l  three 
nucleotide subst i tut ions occur w i th in  a s t re tchof  14 nucleotides i n  the exon encoding the 
f i r s t  ex t race l lu la r  (61) domain. 
replacement. two o f  which are nonconsewative. Clustered mutations o f  t h i s  type tha t  occur 
i n  a s ingle event are generally thought t o  resu l t  from a gene conversion event or from the 
reciprocal exchange o f  genetic information between closely related sequences. 
sequence comparisons reveal tha t  two out o f  the three amino acid substitutions found i n  the 
b 1 2  I-A6 chain re la t i ve  t o  I-ABb are found a t  the same positions i n  several human class I1  
antigen 6 chains. 
nutat ion i n  the I-A6 gene arose from a gene conversion-like event i n  which another class I1 
6 chain gene a c t x a s  the donor sequence. 
determine whether the I-€@ gene could have served as t h i s  donor sequence. 
conversion-like e v e n t s x y  play a r o l e  i n  the generation o f  polymorphiu i n  class I1 
antigens, we suggest tha t  the high level  o f  t h i s  polymorphism i s  pr imari ly due t o  selection. 

Each nucleotide subst i tut ion leads t o  an amino acid 

A i n o  acid 

These sequence comparisons suggest the poss ib i l i t y  tha t  the bm12 

Nucleotide sequence analysis i s  i n  progress t o  
While gene 

0333 c;ENETICs OF TBE BUULN CLASS I1 ANTIGENS, Bernard Mach, Jack Gorski, Michel 
Strubin, Eric 0. Long and Claude de Preval, Department of Microbiology, University of 
Geneva Medical School, Geneva, Switzerland 

Studies on the organizatbn and number of human class I1 6 chain genes have established the 
existence of 3 non-allellc BLA-DR B chain genes (2  of which have been found linked 12 kb 
apart) ,  2 DC 6 chain genes, and 2 genes for  SB 6 chain, one of which is flanked by 2 a chain 
genes. Thus, 7 6 chain genes have been identified and cloned. Sequence comparisons show that 
the variation among DR 6 chains are clustered within the f i r s t  domain. 'Ihe genes of DR. DC 
and SB have diverged equally and have maintained conspicuous segments of total ly  conserved 
DNA sequence in the first domain. comparison of human and muse class 11 genes confirms the 
DR/I-E and DC/I-A correlation and reveals i n  the mouse I region a gene called E'B2 as  the 
mine  equivalent of SB 6. The human D region is clearly more complex than the mouse I re- 
gion. Studies on the expression of the different class I1 genes indicates a coordinate req- 
ulation : induction in  response t o  y interferon of a l l  three subregion DR, DC and SB, and 
surprisingly also of the gene for ErGz-asMciated invariant chain gene, which is located on 
another chrouosome . 
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0334 GENE TRANSFER CF H-2 CLASS I1 GENES: ANTIGEN PRESENTATION BY MOUSE FIBROBLASTS AND 
HAMSTER B CELLS, B. Malissen, M. Pr ice ,  J. Goverman, M. McMillan, J. White, P. 
Marrack, A. P ierces  and L. Hood, Cal i fornia  I n s t i t u t e  of Technology, Pasadena, CA 
91125; University of Southern Cal i fornia ,  Los Angeles, CA 90033; National Jewish 
Hospital, Denver, CO 80206; Centre d'imnunologie de Marseille-Luminy, France. 

We have t ransfer red  the mouse A k  and A k  genes, which en ode the c l a s s  I1 I-Ak molecule, 

surface o f  both c e l l  types. The c l a s s  I1 genes require  re t rovi rus  long terminal repeats t o  
be expressed i n  L cells, tissue type which does not ordinar i ly  express c l a s s  I1 
molecules. The L c e l l  I-A' molecules appear normal by serological  analyses and two- 
dimensional gel electrophoresis .  Furthermore, the I-Ak molecules on L ce l  s can act  as 

both mouse f ibroblas t s  and hamster B c e l l s  can present cer ta in  antigens t o  T-cell helper 
hybridomas. Thus it w i l l  be possible  t o  d issec t  the s t ructure-funct ion re la t ionships  
ex is t ing  between Ia  molecules, foreign antigen and T-cell receptor molecules by i n  v i t r o  
mutagenesis and gene t ransfers .  

in to  mouse L c e l l  f ib roblas t s  ar?d hamster B c e l l s .  I-A % molecules a re  expressed on the 

t a r g e t s  for  the al logenic  T-cell k i l l i n g  of the transformed L c e l l s .  The I-A It molecules i n  

0335 MOLECULAR ANALYSIS OF THE I a  AND COMPLEMENT GENES FROM THE BlO.Wg7 (H-ZWR7) WILD 
MOUSE STRAIN, Marie Malissen, Elizabeth Gibb, Michael Steinpetz  and Lee Hood, 
Cal i forn ia  I n s t i t u t e  of Technology, Pasadena, CA 91125; and Basel I n s t i t u t e  for  
Immunology, Basel, Switzerland 

We have cloned from a l iver DNA coamid l ib rary  immune response ( I )  region of t h e  major 
his tocompatibi l i ty  complex of the BlO.WR7 (H-2") wild mouse s t r a i n .  Our analysls  has 
ident i f ied  a l l  o f  t h e  four serological ly  defined Ia  antigens. In addi t ion,  two more I a  
genes or pseudogenes designated AP2 and Eb have been cloned. Chromosomal walking 
procedures have establ ished the linkage re la t ionships  of these genes on chromosome 17. 
Comparison of the r e s t r i c t i o n  maps o f  t h e  I regions from BlO.WR7, AKR and BALB/c revesled 
tha t  their  r i g h t  halves a re  v i r tua l ly  ident ica l  whereas t h e i r  l e f t  halves d i f f e r  
extensively (Steinmetz et a l . ,  manuscript i n  preparat ion) .  We have recent ly  cloned 
complement genes of t h e  B10.WR7 mouae. We w i l l  present ly  attempt to  express cloned 
complement genes through gene t ransfer  experiments. 

0336 COEWRESSION AFTER GENE TRANSFER OF HUMAN HLA HEAVY CHAIN AND HUMANB2-MICROGLOBULIN 
I N  MOUSE L CELLS, Richard T. Maziarz, Carmelo Bernabeu, Cox P. Terhorst ,  and StevenJ: 

Burakoff, Dana-Farber Cancer I n s t i t u t e ,  Boston, MA 02115 
Mouse L c e l l s  have been demonstrated t o  synthesize and express HLA-A2 and HLA-B7 gene pro- 

ducts a f t e r  DNA mediated gene t r a n s f e r  of cloned copies of A2 and B 7  genes. The preliminary 
DNA sequence of these  clones is consis tent  with the  published pro te in  sequence of t h e  A2 and 
B7 gene products i so la ted  from the  same c e l l  l i n e  (P.A. Biro, personal communication). Ibv- 
ever ,  funct ional  recognition w a s  not  found by bulk mouse anti-human xenogeneic cy to ly t ic  T 
lymphocytes (CTL) di rec ted  t o  t h e  A2 o r  B7 gene products o r  by HLA s p e c i f i c  human CTL clones. 
Since these  t ransfec tan ts  did not express the  human! 2-microglobulin, we t e s t e d  whether t h e  
lack  of CTL recogni t ion was due t o  the  absence of t h e  humanP2-microglobulin on t h e  c e l l  sur- 
face. Spec i f ica l ly ,  we used a mouse L c e l l  l i n e  (527)' t h a t  was previously t ransfected with 
la rge  human genomic fragments, and se lec ted  f o r  its expression of t h e  human,92-microglobulin 
and then re- t ransfected with the  cloned copies of the  A2 and B7 genes. 
obtained t h a t  demonstrated by sodium dodecyl s u l f a t e  polyacrylamide g e l  e lectrophoresis  
(SDS-PAGE) and i s o e l e c t r i c  focuSSing(1EF) t h e  expression of HLA molecules associated with the  
human,L?2-microglohulinn. Again, ne i ther  human CTL clones nor bulk mouse xenogeneic CTLs were 
found t o  s p e c i f i c a l l y  l y s e  these  t ranafected ta rge t  c e l l s .  Due t o  the  f a i l u r e  t o  lyse  these 
c e l l s ,  f u r t h e r  experiments t o  e luc ida te  the  ro le  of other  species  s p e c i f i c  molecules needed 
f o r  t h e  l y t i c  mechanism a r e  in  progress. 

Several clones were 

1. Kavathas and Herzenberg, PNAS 80:524, 1983. 
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0 3 7  
I region r e s t r i c t i o n  and genet ic  control  of s p e c i f i c  immune responsiveness implies a c e r t a i n  
degree of polymorphism i n  the  s t r u c t u r e  of I a  ant igens i n  mice of d i f f e r e n t  haplotypes. s ince  
the  l e v e l s  of immune responsiveness t o  c e r t a i n  ant igens can vary s u b s t a n t i a l l y  among haplo- 
types. 
b-, and u-haplotype mice. Comparison of the predicted amino acid iequences of these clones 
and a recent ly  published E6d genomic clone shows most a l l e l i c  v a r i a b i l i t y  t o  be c lus te red  i n  
shor t  s t r e t c h e s  of pept ide sequence i n  the  f i r s t  ex te rna l  domain. This c lus te r ing  suggests 
t h a t  Ia-antigen in te rac t ions  may occur a t  defined sites near the  N-terminus of I a  molecules. 
I n  f a c t ,  the  length and spacing of var iab le  regions i n  the  a l l e l e s  character ized so f a r  a r e  
reminiscent of those i n  the  immunoglobulins. This observat ion leads  t o  the  pred ic t ion  t h a t ,  
l i k e  immunoglobulins, the  folding of I a  polypeptide chains may r e s u l t  i n  the  jux tapos i t ion  of 
a l l  3 o r  4 var iab le  regions t o  form an ant igen binding s i t e .  

Con- 
served sequence between E and A and t h e i r  a l l e l e s  may d i r e c t  proper pgotein folding.  The 
E vs  A nonhomology regions i n  fhe f i r s t  domain a r e  general ly  the  same regions where EB 
o h e l e s 6 d i f f e r ,  and a l s o  where A There are EB vs  A6 non- 
homology regions i n  the  second domain where there  is  no EB nor AB a l l e l i c  var ia t ion .  These 
regions may represent peptide sequences required f o r  assoc ia t ion  o f a  and6 chains--regions 
conserved among a l l e l e s  which d i r e c t  assoc ia t ion  with the proper c l a s s  l Ia chain 

ISOLATION AND CHARACTERIZATION OF cDNA CLONES FOR THREE MURINE I-% ALLELES, Laurel 
Mengle-Gaw and Hugh 0. McDevitt, Stanford University Medical Center, Stanford, CA. 

We have i so la ted  and character ized cDNA clones f o r  the  I-E polypeptide chain from k-, 

W e  have compared EBk vs ABk amino acid subs t i tu t ions  with a l l e l i c  E subs t i tu t ions .  

B 
a l l e l e s  d i f f e r  from one another. B 

0338 
To study the s t ruc tu ra l  basis f o r  the c lass I 1  ( I a )  r e s t r i c t e d  recogni t ion o f  antigen by T 

FUNCTIONAL EXPRESSION OF MURINE CLASS I1  MHC GENES, Michael A. Norcross, David H. 
Margul ies and Ronald N. Germain. NIAID-LI, N I H ,  Bethesda, Md 20205 

targets .  

DNA, fo l lowed by se lec t i on  i n  HAT p lus mycopheiolic ac id  and xanthine resu l ted  i n  i s o l a t i o n  
of clones expressing low amounts o f  I-Ad on the c e l l  surface as detected by s ta in ing  w i t h  
MKD6 monoclonal antibody. 
can present complex antigens t o  T c e l l  hybridomas. 

Pre l iminary s tud ies i nd i ca te  t h a t  these I a  expressing f i b r o b l a s t s  

0339 AND EWRESSION OF 6 -MI--K HyBRm B S :  IWERACTIONS 
OF O~ETPIIOL m, J- R. PA, ~ w t  c, sizer and V-T. oi, stanford 
University Medical Center, Stanford, CA 94305 

We have been studying the control regions responsible for mi?e 6 microglobulin and inmnw- 
gloaxllin K l ight  chain gene expression to determine the mecharu sm Zespcnsible for their 
diffemtial expression. 
(I.C.E.) just 5' of the constant region exon wh ich  is reqrrired for transcription of the gene 
in long tenn transforrmnts of B lyrrp?hoid cells. 
transformation efficiencies us- qpt selection. We have constructed hybrid genes in w h i c h  
we have replaced the 5' end of the 5107 K gene (prawter, leader, V, J and part of the fol- 
1- nrS). We have transfected these hybrid genes (in psvZgpt or pSVkeo v6=tors) into both 
lyrrphoid cells and fibroblasts. 
yield an consistent w i t h  the 6 microglobulin leader excm joined to the K constant Kegicm -. have f d  that the f& of stable qpt- or neo-positive t r m f o m t s  is 
extremely law wlw the 6 micraglobulin 5' end replaces the m d  K 5' end in the presence 
of I.C.E., but that the 2fficiencies increase fran 5-50 fold in toth 1ynpIni.d cells and 
fibroblasts when the I.C.E. is deleted. ?he results suggest that the 5' end of the Ll2miCro- 

ne0 transcription) wh ich  is Wit& by the K I.C.E., and that different control elmrmts 

?he rearranqed K l ight  chain gene has an intmnic contml element 

?he I.C.E. dDes not act as an "enhancer" of 

The hybrid genes are transcribed and spliced m d l y  to 

glctxllin gene contains an "enhancer" of transformation (possibly acting by increashg g p t  or 

can interact w i t h  each other in uwcpected ways. 
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0340 AT LEAST SEVEN GENES ENCOCE $ CHAINS OF HUMAN CLASS I I  HISTOCOWATIBILITY ANTIGENS, 
Ceci le  Tonnelle and E r i c  0. Long, Laboratory o f  Imunogenetics, NIPI@, Kational 
Tnst i tu tes o f  Health, Bethesda, WE 20205 

The HLA-D region o f  the humzn majar h i s t o c o m p a t i b i l i t y  complex encodes m u l t i p l e  c lass I 1  
antigens. These h i g h l y  polymorphic antigens consis t  o f  two subunits, the cx and the B 
chains. A t  l e a s t  seven 5 chain genes e x i s t  i n  the D region. The nuc leot ide seouetw 
homology between the 8-genes c l e a r l y  shows t h a t  the SB, DC and OF: subrepions are 
evolut ionary d i s t i n c t .  
nuc leot ide sequence homology and must have a r i sen  from more recent gene dupl icat ions than 
those which generated the SB, DC and OR subregions. Ccmparisons w i t h  B genes o f  the 
murine I reg ion show tha t  the SB, DC and OR divergence preceded mamnalian rad ia t i on .  
The nur ine analogue o f  the SB 5 genes appears t o  be the 632 gene. 
human D region, recent gem? dupl icar ions are not  apparent i n  the murine I region. 
c lon ing  chain genes from a hemiiygous mutant c e l l  l i n e  i n  order t o  analyze f u r t h e r  the 
rau l t i p le  n o n a l l e l i c  B genes. 
by t rans fec t i on  experiments i n  B c e l l s .  

M u l t i p l e  B genes w i t h i n  the subregions share a much h igher  

I n  contrast  t o  the  
We are 

The func t i ona l  r o l e  o f  these various B chains w i l l  be tested 

0341 ORGANIZATION OF THE H-2 I REGION OF THE B10 MOUSE., Claire T. Wake, Georq Widera, 
Torken Lund, and Richard A. Flavell, Biogen Research Corp., Cambridge, MA 02142 

More than 150 kilobases frm the I region of the B10 muse (H-2b) has bzeg analyzed by a 
series of overlapping cosnid clones. 
similar to the published I region map of the Balb/c muse (H-2d) in that it contains the 
class I1 genes Aa, AB, Ecc, and EB as well as the crosshybridizing sequences A52 and 
E62. In addition we have isolated two smaller cosmid clusters containicg sequences that 
crosshybridize with class I1 6 genes. 
a restriction endonuclease polymorphism. 
K region by chram-1 walking.Studies on the structure and expression of these two class 
I1 6-like sequences will be presented. 

?he overall organization of the H-2 I region is 

One of these smaller clusters was mapped within I-E by 
The other small cluster was link& to the class I 

Chemistry and Serology of Antigen and ldiotype Specific T Cell Secreted Factors 

0342 CLONED T CELLS EXPRESS CELL SURFACE DETERMINANTS SHARED WITH THEIR SECRETED ANTIGEN- 
SPECIFIC FACTORS, E r i c  J Culbert,  S i rkka Kontiainen*, Roger F L James and Marc 

Feldman, ICRF Tumour Immunology Uni t ,  Dept. of Zoology, Unvers i ty  College, Gower St . ,  London. 
WClE 6BT. and Dept. of Inmunology, Un ive rs i t y  o f  He ls ink i ,  Haartmaninkatu 3, 00290 He ls ink i  
29, F in land.  

Conventional and monoclonal ant ibodies ra i sed  against  an t i gen -spec i f i c  T c e l l  f a c t o r s  were 
used f o r  se ro log i ca l  analys is  o f  regu la to ry  f a c t o r s  produced by cloned helper  and suppressor 
T c e l l  l i n e s .  Monoclonal helper f a c t o r s  from keyhole l impe t  haemocyanin (KLH)-specif ic 
he lper  clones had d i s t i n c t  constant regions ( c  ) determinants from those found on monoclonal 
KLH-specif ic suppressor factors ,  although these f a c t o r s  shared va r iab le  reg ion (V ) 
determinants. FACS analys is  o f  c e l l  surface determinants on these l i n e s  showed t ke  presence 
o f  C and V 
u t i l t s e  s i m h a r  Ct  and V t  determinants f o r  c e l l  surface and secreted antigen-binding 
molecules 

determinants shared w i t h  t h e i r  secreted factors ,  suggesting t h a t  T c e l l s  may 

0343, A NOVEL ANTIGEN-SPECIFIC SUPPRESSOR T CELL WITH CYT(yr0XIC ACTIVITY, Giinter J. 
Rherling and Carolyn A. Blanckmeister, Deutsches Krebsforschungszentrum, 
0-6900 Heidelberg, W-Germany. 

A series of T cell hybridomas obtained from CBA mice immunosuppressed with low dozes of 
bovine serum albumin (BSA) shows two distinct functional activities, namely suppression 
and cytotoxicity. The T hybridomas and their culture supernatants suppress efficiently in 
an antigen-specific manner a proliferative response of BSA immunized lymph node $ cells, 
whereas an ovalbumin response is not suppressed. The suppressive activity is I-A restrict- 
ed. The suppressor factor in the supernatant cannot be absgrbed with sepharose conjugated 
BS& rabbit anti-v , anti-H-2 and most monoclonal anti-I-A . However, one particular anti- 
I-A 
I-Ak also stains the cells, althougfi faintly. These findings suggest that the Ia deter- 
minants on the factor are different from those on B cell derived Ia. 
In addition to the suppressive activity the T hybridomas also display a strong NK-like 
activity because they lyse a series of tumors, such as YAC. The relationship between the 
Cytotoxic and suppressive activity is not yet clear. 

mAb (K25-137)Hwhich was raised'against B cell Ia absorbs the factor. The same anti- 
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0% PURIFICATION OF T CELL SUPPRESSOR FACT09 FROM HYPERIITWNE SERUM USING HONOCLONAL 
ANTIBODIES. Thomas A. Ferquson, Kenneth D. Beaman and G. Michael Iverson, Howard 
Hughes Nedical I n s t i t u t e ,  Yale Un ive rs i t y ,  New Haven, CT 06510 

We have developed two r a t  monclonal ant ibodies (mAbs) t o  the T suopressor e f f e c t o r  f a c t o r  (TSFb 
i s o l a t e d  from hyoer imune mouse serum. 
hyoerimune serum t o  SRBC. 
a non-antigen b ind inq chain f o r  i t s  b i o l o g i c a l  a c t i v i t y .  The p u r i f i e d  TSF aives a s i n q l e  
band of 68,000 dal tons on an SDS-PAGE. under reducing condi t ions.  
t h a t  sane o f  t he  68,000 mw mate r ia l  i s  reduced from a band t h a t  has an apparent molecular 
weiflht o f  135,000 daltons. 
f e r e n t  an t i gen ic  determinants on the TSF molecule. I n t e r e s t i n g l y ,  one o f  them binds the TSF 
on ly  when the TSF i s  bound t o  p l a s t i c  o r  when i t  i s  bound by the other  monoclonal antibody. 
However both monoclonal ant ibodies can be used to :  1 ) s t a i n  suppressor T c e l l s  and 2 ) t o  i n h i b i t  
the i n  v i t r o  suppressor a c t i v i t y  o f  the TSF. I n  a d d i t i o n  the monoclonal ant ibodies b ind some 
bu t  K t T T S F ' s  from o the r  systems d i f f e r i n g  i n  hoth ant iqen s p e c i f i c i t y  and MHC r e s t r i c -  
t ions,  sugqestinq t h a t  the monoclonal ant ibodies recognize " i s o t y p i c "  determinants on TSF's. 
These inc lude  TSF's t h a t  have been produced by c e l l  f r e e  i n  v i t r o  t r a n s l a t i o n  of M N A  der ived 
from T c e l l  hybr ids and sp len i c  T c e l l s  from mice h y p e r i K n X S R P C .  
bodies are being used as se ro log i ca l  probes i n  experiments desioned t o  understand the nature 
of T suppressor fac to rs .  

One o f  the mAbs has been used t o  p u r i f y  the TSF from 
The p u r i f i e d  TSI- i s  ari t iqen speci f?c,  lm r e s t r i c t e d  and requi res 

2D gel  analys is  reveals  

ELIZA analys is  shows t h a t  the two monoclonal ant ibodies b ind  d i f -  

These monoclonal a n t i -  

0 3 5  STUDIES ON SUPPRESSOR FACTOR(S) PRODUCED BY T-HYBRIDOMAS, Young Tai Kim, Tony DeBlasio, 
and Gregory W. Siskind, Cornell University Medical College, New York, NY 10021 

Antigen specific and non-specific suppressor T-cells were generated when spleen cells were 
incubated with trinitrophenylated polyacramide beads (TNP-PAA) in vitro. T-hybridomas were 
prepared by fusion between spleen cells cultured with TNP-PAA for 4 days and the thymoma 
cell-line BW5147. More than 100 hybridomas were generated, and 20 of them suppressed the 
anti-TNP PFC response of fresh spleen cells cultured with TNP-PAA. The suppression was 
antigen specific with 5 of these 20 hybridomas. Those hybridomas which cause antigen specific 
suppression typically depressed the anti-TNP PFC response by 90% while depressing the total 
number of immunoglobulin secreting cells (reverse PFC) by only 10%. Supernatants from 
hybridomas that caused antigen specific suppression contained a factor(s) uhlch brought about 
suppression of the anti-TNP PFC response by spleen cells cultured with TNP-PAA. 
the specific suppressive supernates contained material which bound TW-BSA but which lacked 
antigenic determinants of mouse immunoglobulin. 

By ELISA 

0346 INDUCTION OF CYTOTOXIC LYMPHOCYTE RESPONSES BY ANTIGEN-SPECIFIC HELPER FACTORS. 
John F. Krowka*t, Chiaki Shiozawat', Erwin Dienert", Verner Paetkautf, and 
Linda M. Pilarskit. Departments of Imunologyt and Biochemistry+ and MRC Group 

on Inmunoregulation', University of Alberta, Edmonton, Alberta, CANADA T6G 2H7, 

helper factors (ASHF) derived from "helper" T lymphocytes (Th) are able to induce cytotoxic 
T lymphocyte (CTL) responses from thymocyte CTL precursors (CTLp) in uitro. 
experiments have characterized the antigen-specificity and H-2 restriction properties of 
ASHF. 
subunits of ASHF. Our studies demonstrate that after EGTA treatment, the ASHF is still able 
to bind nominal antigen but (in contrast to untreated ASHF) now requires antigen and major 
histocompatibility complex (PMC)-encoded products from adherent cells syngeneic to the ASHF- 
producing Th line in order to trigger CTLp. The results of our experiments suggest an H-2 
restricted molecular interaction model in CTLp induction by ASHF. 
Th-derived receptor appears to require association with self MHC-encoded molecules in order 
to form a "complete" ASHF that is able to trigger CTLp in an H-2 unrestricted manner. 
suggest that ASHF may be required as a primary signal for CTL induction prior to the effects 
of non-specific lymphokines that mediate maturation and clonal expansion. 
Funded by Alberta Heritage Foundation for Medical Research? Medical Research Council of 
Canada and National Cancer Institute of Canada. 

Previous reports from this laboratory and others have demonstrated that antigen-specific 

Our recent 

We have used EGTA, which chelates Ca*, i n  order to dissociate the molecular 

An antigen-specific 

We 
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suppressed. I n  addit lon, mDNP-TsF induces a secondary, nonspeci f ic  TsF upon incubation w i t h  
syngeneic. DNFB-primed (not  TNCB-primed) TDH from untreeted mice. CY-treatment o f  the DNFB 
TDH donors resu l ted  In  no secondary f a c t o r  production i nd i ca t i ng  the requirment f o r  Ts-aux 
:el Is. The secondary fac to r  producing ce l  I s  are Thy 1'. L y t  1'2-, I-J', a phenotype s im i  l a r  
t o  our prev ious ly  descrlbed Ts-aux ce l l .  Both H-2 and non-H-2 r e s t r i c t i o n s  are requi red for 
induct ion o f  the nonspecl f lc  econdary Ts-aux fac to r  by mDW-TsF (mDW-TsF act ivated BALB/c, 

The non-H-2 r e s t r i c t -  
ing element appears t o  be an IqV product. Once induced, the a b i l i t y  o f  the Ts-aux fac to r  
but  no t  B6.C-H-Zd or  C.86-H-2 b DNB-immune ce l  I s  t o  produce factor). 

0347 SPECIFIC SUPPRESSION OF RESPONSES TO LEISHMANIA TROPICA BY A CLONED T CELL LINE AND 
ITS CULTURE SUPERNATANT, F.Y. Liew, The Wellcome7EGFcch Laboratories, Beckenham, UK. 

BALB/c mice are except ional ly  suscept ib le  t o  L t r o  i c a  i n fec t i on .  The disease can be 
induced w i t h  minimum i n f e c t i n g  doses and i s  i d p r o g r e s s i v e ,  accompanied by s p e c i f i c  
suppression o f  delayed-type h y p e r s e n s i t i v i t y  (DTH). 
imnunity i s  abro ated by the generation o f  a s p e c i f i c  Lyt-1+2-, I-J- populat ion o f  
suppressor T (Ts! c e l l s  
has been establ ished an: maintained i n  long tprm cu l tu re .  
s p e c i f i c a l l y  suppressed the induct ion o f  DTH to.1'. t r o  i c a  
v i t r o  p r o l i f e r a t i o n  o f  T c e l l s  t o  L. t rop i ca  a n t 6 . A  T c e l l s  s p e c i f i c  f o r  
a l loant igens.  
l es ion  development i n  i n fec ted  animals. 

This p o t e n t i a l l y  cu ra t i ve  cel l-mediated 

A cloned T c e l l  l i n e  (LTC5) der ived from t h i s  Ts c e l l  populat ion 
LTC5 and i t s  c u l t u r e  supernatant 

They a l s o  i n h i b i t e d  the 5 
LTC5, bu t  n o t  the c u l t u r e  supernatant, was able t o  s i g n i f i c a n t l y  enhance 

0349 SUPPRESSOR T CELL CLONE SPECIFIC MONOCLONAL ANTIBODIES, P. Ricciardi-Castagnoli ,  F.Rob 
b i a t i  ,F.Si n i  gagl ia  ,C.Pini ,G.Doriaoo .L.Adorini O0,CNR Center o f  Cytopharmacology,Dept. 
o f  Pharmacol. ,Milano;OIst.Sup.Sanita,Roma; ''Lab. Imnunogenetica, ENEA, ROM. 

Two suppressor T c e l l  clones, LH 105 and LA41, obtained by RadLV induced transformation o f  T 
lymphocytes has been demonstratei-to c o n s t i t u t i v e l y  release products ab le t o  s p e c i f i c a l l y  sup- 
press the antibody and T c e l l  mediated response t o  hen-egg whi te  lysozyme (HEL) and Torpedo 
n i c o t i n i c  acety lchol ine receptor (AChR) respect ive ly .  Monoclonal antibodies s p e c i f i c a l l y  re -  
cogniz ing surface s t ruc tu res  o f  these T c e l l  clones have been i d e n t i f i e d  by s o l i d  phase rad io-  
imnunoassay and f l ow  cytometry. 

Surface molecules imnunoprecipitated from these clones may represent the c lonotyp ic  recepbr  
o f  suppressor T c e l l s .  S t ruc tu ra l  and func t i ona l  analys is  o f  T c e l l  products recognized by 
these monoclonal antibodies w i l l  be presented. 

0350 RECEPTORS AND FACTORS FROM HUMAN T LYMPHCCYTE CLONES, Ed. D. Zanders, Jonathon Lamb 
and Marc Feldmann, Human Tumour Immunology Unit, University College Hospital, 
University Street, London WClE 6JJ. 

A series of T cell clones specific for influenza virus have been generated and maintained in 
IL-2 containing media. One of these, HA1.7 was shown to proliferate in response to a 
synthetic peptide corresponding to the C terminal portion of HA1, p20. Direct interactions 
between HA1.7 and this peptide, p20, were shown in binding studies with labelled cells or 

was also shown to bear receptor like molecules by surface iodination and 
reducing ' electrophoresis. We have previously shown that 

the generation of non responsiveness in HA1.1 using superoptimal doses of p20 was the result 
of a down-regulation of the receptor associated T3 antigen. To explore this further, the 
relationship between receptor subunits and T3 was investigated using chemicalilinking 
techniques. c arrr 

HA 1.7 was also shown to function on a helper cell in specific B cell antibody responses. In 
addition, supernatants derived from these clones either by culture alone, or with presenting 
cells and antigen, contained a helper factor activity which appeared to be genetically 
restricted. 
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The Development and Diversity of 8 Cells 

CTERISTICS OF COLONY-FORMING CELLS MAINTAINED IN DEXTER CULTURE AND POSSIBLE RE- 0351 F"" 
ULATORS INVOLVED IN THEIR MAIBTENAIVCE, Thomas A. Alberico, James V. Ihle. Helen E. M e  

Grath, Richard J .  Gualtieri, Lisa A. Rexrode and Peter J. Quesenberry, University of Virginia 
School of Medicine, Charlottesville, Virginia and NCI Frederick Cancer Research Facility, LBI 
Basic Research Program, Frederick, Maryland. 
Interleukin-I11 (IL-3) induces Thy-1 in marrow cells, stimulates granulocyte, macrophage and 
megakaryocyte colonies, and maintains murine marrow cell lines such as FCD-P1. The major T 
cell derived hemopoietic colony stimulating activity (CSA) is GM-CSA-11, which is biochemical- 
ly distinct from IL-3. Stem cells responsive to purified IL-3 and GM-CSA-I1 were assayed in 
soft agar-McCoy's cultures from the supernatant and stromal phases over 6 weeks of long term 
murine liquid marrow culture. IL-3 responsive stem cells were maintained in supernatant and 
stroma (at 6 weeks 38,00O/flask and 50,61O/flask, respectively) while Qf-CSA-I1 responsive 
stem cells rapidly fell to near 0 in supernatant and low levels in stroma (at 6 weeks 10,020/ 
flask). With an agar overlay system, hemopoietic colony formation induced by irradiated Dex- 
ter stroma is similar to that seen with IL-3 or GM-CSA-11. However, when 2-7 week old normal 
murine (BDF1 or C57B1) Dexter strma was overlayed with FDC-P1 cells in McCoy's-agar, clonal 
proliferation was seen and this was markedly increased with irradiated (11OOR) stroma at 3-4 
weeks of culture. 
clones (over 50 cells)/l05 cells. 
but GM-CSA-I1 had virtually no activity. 
produces low levels of IL-3 which act on IL-3 responsive stem cells or, alternatively, pro- 
duces a unique factor active at a pre IL-3 stem cell level. 

Peak growth at 5 days of culture was 1,249 clones (3-50 cells) and 2.500 
IL-3 stimulated high levels of FDC-P1 clonal growth in agar 

These data suggest that the Dexter stroma either 

0352 
National Cancer I n s t i t u t e  

Many publfshed s tud ies repo r t  f us ion  o f  myeloma c e l l s  t o  normal o r  transformed B c e l l s  from 
d i f f e r e n t  developmental stages. I n  a l l  cases i t  was found t h a t  the hyb r id  c e l l s  codominantly 
express immunoglobulin ( I g )  molecules bu t  have the phenotype o f  t he  more d i f f e r e n t i a t e d  w e -  
loma c e l l .  We have tested the genera l i t y  o f  t h i s  r e s u l t  hy const ruct ing somatic c e l l  hy- 
b r i d s  between a mouse pre-B c e l l  l i n e  and a surface I g  p o s i t i v e  B lymphoma c e l l  l i ne .  
mouse pre-B c e l l  l i n e ,  702/3B. ex resses cytoplasmic p heavy ( H )  chafn b u t  does not  express 
surface I a  antigen, J chain, o r  l ? g h t  (L )  chain. The mouse B lymphoma c e l l  l i n e .  A202J. ex- 
presses both membrane and secreted forms o f  IgG2, (y2 ,K), as we l l  as l a r g e  amounts o f  sur- 
face I a  antigen and cytoplasmic J chain. 
somatic c e l l  hybrids. None o f  these hyhrtds express detectable J chain mRNA o r  secreted Ig .  
Eighteen hybr ids express no detectable surface I a  antigen, and two hybr ids express markedly 
reduced l e v e l s  o f  surface I a  antigen. A l l  hybr ids express v H chain, bu t  only fou r  hybrids 
express markedly reduced l e v e l s  o f  H chafn ( se lec t i ve  chromosome segregation may account f o r  
lack o f  H chain expression i n  some cases). E ighty  percent o f  hybrids express low l e v e l s  o f  
one o r  both o f  t he  parental K L-chains, and 20% express l i t t l e ,  i f  any, o f  e i t h e r  K chain. 
These r e s u l t s  suggest t h a t  the hyb r id  c e l l  phenotype resembles the pre-B c e l l  parent and no t  
t h a t  o f  the more d i f f e r e n t i a t e d  B c e l l  parent, con t rad i c t i ng  the genera l izat ion t h a t  the 
more d i f f e r e n t i a t e d  B c e l l  parent determines the phenotype o f  somatic c e l l  hybr ids between 
RrPllc. 

Pre-B Lymphoma X B Lymphoma Hybrids Have a Pre-B Phenotype. 
Mar i l yn  L ight foote,  David W e a n  and W. Michael Kuehl. 
Bethesda, MD and The Mayo C l i n i c ,  Rochester, MN. 

Timothy P. Bender, 

The 

We have anafyzed 20 independent 702/3B X A202J 

0353 AL-2: A NEW MARKER OF ACTIVATED LYMPHOCYTES 

Jud i th  Cebra-Thomas and Joseph M. Davie. A xenogeneic monoclonal antibody has been 
produced which defines a novel lynphocyte d i f f e r e n t i a t i o n  antigen. Rats were imnunized 
w i th  t h e  nur ine myeloma P3 and fused to  t h e  nonsecreting myeloma SP210. One o f  the 
monoclonals produced detects  an antigen present on c e l l s  from spleen, lymph node and 
Peyer's patch, but not thymus o r  bone marrow. 
r e s t i n g  B c e l l s ,  but not T c e l l s  express the  antigen. 
express the  antigen a t  h igh  l eve l s  a f t e r  mitogenic s t imulat ion.  
show an increased expression o f  AL-2 beginning about 36 hours a f t e r  s t imu la t i on  and 
reaching a p la teau between 48 and 60 hrs. 
s u f f i c i e n t  t o  induce increased expression. 
t h e  i n i t i a l  stages o f  act ivat ion,  but  instead i s  requi red e i t h e r  f o r  t h e  maintainance of 
the act ivated s ta te  o r  f o r  c e l l  d l v i s ion .  

Separation o f  spleen c e l l s  reveals  t h a t  
Both act ivated T and B lymphocytes 

LPS-stimulated B c e l l s  

This suggests t h a t  AL-2 i s  not requl red f o r  
Low doses o f  ant i - IgN (5  pglml) was not 

Supported by AI-18440. 
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(10% D€VELWI€NTAL STAGE SPECIFIC REGULATION OF TRANSFECTED IIWJWOGLOBULIW 
GENES Robert J. Deans, Ronald Law. and Randolph Mall, Dept. o f  Hicrobiology and 
Iunology. UCLA Los Angeles, CA 90024 

The Qvelopental stage speci f ic  expression o f  i u n o g l o b u l i n  (19) l i g h t  and 
heavy chain genes i s  regulated i n  part  a t  the level o f  transcriptional 
i n i t i a t i o n  or  alternate RNA processing. The re-introduction. i n to  n r r ine  
lylaphocytes, o f  I g  genes with specific domain or control element al terat ions i s  
a strong approach t o  ident i f y ing  the molecular basis f o r  t h i s  control. 

The-enhancer elements o f  both N heavy chain and kappa l i g h t  chain genes 
function d i f fe ren t ly  i n  pre-B ce l l s  when assayed f o r  rescue o f  po l yaa  T-Ag 
expression i n  an appropriate shut t le  virus vector. This pattern re f lec ts  the 
stage speci f ic  expression of heavy chain genes p r io r  t o  l i g h t  chain gene 
expression i n  B lymphocyte aaturation. These data w i l l  be presented i n  
cmbination wi th @ vitro transcr ipt ion data f n  pur i f ied  l i g h t  chain 
min ichraa t in  i n  attempts t o  define and/or isolate l i g h t  chain speci f ic  
t ranscr ipt ion factors. 
-- I n  v i t r o  generated mutations i n  N heavy chain gene sequences involved i n  the 

regulated switch from mnbrane t o  secreted f o r m  o f  I g  have been constructed. 
The expression o f  these mutants i n  developlentally staged lyaphoctye l ines  w i l l ,  
be presented, as well as t h e i r  response t o  maturation factor stimulus. 

(10% 
The ear l ies t  iden t i f iab le  B lyrphocytes are found i n  the fe ta l  l i v e r  o f  prenatal mice. It 
i s  here tha t  ear ly progenitors o f  lymphocytes and other hematopoeitic ce l l s  reside and 
di f ferent iate.  Unfortunately, n o n - t r a n s f o d  populations o f  these ce l l s  have been d i f f i c u l t  
t o  obtain f o r  study. Using an adaptation o f  our long term bone marmy cul ture conditions 
(Proc. Natl. Acad. Sci. USA 79:3608. 1982). l i v e r  ce l l s  from mid-gestational fetuses o f  
Balb/c mice have been successfully cultured i n  v i tm .  These ce l l s  p ro l i fe ra te  i n  cul ture 
when placed over an established adherent feezr-r derived f m m  bone marmw ce l l s  and 
have also been cloned i n  a s imi la r  sanner. These cultures have fm 520% ilmunoglobulin 
posi t ive ce l l s  and thus are a source o f  B lymphocyte l ineage ce l l s  f o r  study. The cultured 
fe ta l  l i v e r  ce l l s  are being compared a t  both the protein and nucleic acid levels to fresh 
fe ta l  l i v e r  and Abelson M V  t rans fomnts  o f  fresh fe ta l  l i v e r  and t rans fomnts  o f  various 
stages o f  the cultured ce l l s  to further our understanding o f  inmunoglobulin expression 
i n  ear ly  B lyaphocytes. 

I N  VITRO CUNRE OF )URINE B LYlPKlCYTES FROM FETAL LIVER. Kathleen A. Denis. Joy I. 
=.-re and k n  N. M i t t e .  XU, Los Angeles, CA 90024. 

03% FCUR -RWETRIC DEFINITION OF B CELL SWWPULATICNS. Richard R. 
Eardy. Kyoko Aayakava. David R. Parks and Leonard A. Aerzenberg, Stanford University, 
Stanford, CA 94305 

Subpopulations of muse B cells express different amounts of txm antigens (BLA-1 and BU-2) 
recognized by rat aonoclonal antibodies (53-10.1 and 30-E2). Inrmnofluorescence analysis on 
the FMS shows that the 10.1monoclonal antibody reacts with a similar proportion of spleen 
cells from nonmal and csn/N (xid) mice, %&ereas E2 reacts with most cBA/N B cells but only 
With a fraction of normal B cells. 
of these B cell subset antigens nore thoroughly, we developed four color inmunofluorescence 
techniques using algal-derived fluorescent proteins that permit simultaneous quantitative 
measurements of the levels of four surface antigens along with forward and right anqle 
scatter. W e  excite fluorescein and phycoerythrin fluorescence by the 488 nm argon ion laser 
and excite phycucyanin and allophycocyanin fluorescence by the 600 nm dye laser. 
four color mofluorescence analyses with xid, nude and noreal mice suggest that the order 
in which BLA-1 and BLA-2 are lost during B cell differentiation distinguishes two B cell 
lineages: a t u r e  B cells express both antigens: intermediate stage B cells of one lineage 
express only BLA-1 and of the other. only BLA-2; and mature resting B cells express neither. 
CEIA/N mice lack one of the putative intermediate populations (BLA-1+/2-): the other putative 
intermediate population (BLA-1-/2+) is decreased (but not completely absent) in nude mice. 
Surprisingly, both BIA-1 and BU-2 antigens rapidly reappear after specific (antigen) or 
nonspecific ( W S )  triggering. IqM PIT derived from such triqgered cells continue to express 
both antigens while IgG PIT express only BLA-1. 

In order to investigate the distribution and relationship 

Data f m m  
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0357 ONlQGWY OF B CELL UARKERS IN E U M N  FETAL LIVER, P.R. Eofaan, J. 
Danilovs, L.A. Euseann, C.R. Taylor, University of Southern 
California, Los Angeles, CA 98833 

Fetal liver has been considered the site of B cell development in MreMlian 
systems. 
using inmunoglobulin isotyw markers. In this study we have used monoclonal 
antibodies to B cell antigens: BA-1 and B-1, as well as heavy chain laaKkeKS. 
to identify B cell lineage in human fetal liver. We examined frozen 
sections of fetal liver specimens from 12 to 22 weeks gestation. using 
single and double immunoperoxidase staining methods. The results 
demonstrate that both immunoglobulin lnaKkeKS and B cell antigens appear 
sequentially and increase in frequency with age. BA-1-positive cells are 
present at the earliest time period (12 to 13 weeks). A subpopulation of 
these BA-1-positive cells are p positive. At 15 to 16 weeks gestation, 6- 
positive cells are visible. 
bearing cells also express the B-1 antigen. By 28 to 22 weeks gestation, 
three distinct B cell populations can be recognized: BA-1-positive; BA-l,W 
positive; BA-1. p/&, B-1-positive. Thus the expression of specific B cell 
antigens as well as immunoglobulin isotypes reflect different stages of B 
cell maturation. 

In the past. stages of B cell maturation have been recognized 

Double staining studies demonstrate that the 6- 

03% PLEIUTROPHIC EFFECT OF T€E X I D  GENE ON TEE IY"E RESPONSE TO PBOSPEaXlOLRlE (PC) 
IY CBA/N X CAROnOSolIE CONGENIC 'TICE. James J. Kenny. Gretchen Gueld%Carl Bansen 
and James J. %nd. USUEfS and N I R .  Bethesda. MD 20814. 

The immune response to PC-KLH has been analyzed in 6 strains of aice made congenic for the 
CBA/N X chromosome. When the PFC responses of these + congenic strains were ccupared to 
both the CBA/N and tbe backcross parental strains, tuo strains, C.CBA/N and C3.CBA/Y, exhibi- 
ted responses which were only 5 to 10% of those observed in either the parental or the CBA/N 
strain. 
sponses to PC-RLB but also in the in vitro responses of the spleen cells from these strains to 
B cell mitogens. 
cardia water soluble mitogen is less than 25% of that seen in CBA/N spleen cells. whereas, 
their responses to T cell mitogens remains unaltered. 
C M / N  and C M / N  x BALB/c P1 male mice produce anti-PC-KLH antibodies which bear little or no 
T15 idiotype, 3 of the 6 strains of xid congenic mice tested produce a T15 dominant I@ re- 
sponse and significant levels of T15TIgC antibodv. These data show that the background (now 
xid) genes of a given strain can significantly alter the expression of the +genetic defect. 

This altered imaune responsiveness is exhibited not onlv in the in vivo iaaune re- 

Thus. the response of C3.CBA/Y and C.CEA/N spleen cells to LPS, and Yo- 

Although ve have previously ah- that 
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0360 THE MURINE B CELL REPERTOIRE RESPONSIVE TO SALMONELLA TYPHIMURIUM, Eleanor S. Metcalf 
and Lise W. Duran, Uniformed Services University, Bethesda, MD 20814 

Previous studies have analyzed the specific B cell repertoires for a variety of synthetic 
antigens. However, to date, no studies of the B cell repertoire specific for a bacterial in- 
fectious disease agent have been undertaken. Therefore, we have modified the splenic focus 
system to analyze the B cell repertoire specific for 2. typhimurium strain TML (TML). This 
system permits the identification and characterization of individual B cells and their pro- 
ducts. 
and dried 9 in CBA/Ca mice. 
imately 1/10 . Only 20% of these B cells are specific for the major Salmonella surface anti- 
genic determinant, the LPS ylecule. 
cells is approximately 1/10 The fine 
specificity of the secondary anti-LPS clones is being analyzed using a panel of bacterial 
imunoadsorbents which selectively express 0 antigens. Taken together, these results suggest 
that the frequency of primary TML-specific B cells is extremely low but expands approximately 
100-fold after antigen exposure and that the LPS-specific B cell clones apparently expand 
preferentially. Preliminary studies suggest that Salmonella-susceptible, CBA/N mice have a 
reduced number of TML-specific cells, even after priming. These studies and the studies with 
normal B cells should elucidate the extent of the B cell repertoire for an infectious disease 
agent, and provide insights into the regulation of repertoire expression since Salmonella 
typhimurium antigens cross-react with environmental a-, 

Our studies define the conditions for obtaining monoclonal responses to acetone-killed 
The frequency of primary TML-specific splenic B cells is approxi 

In contrast, the frequency of secondary TML-specific B 
and the majority of these clones are specific for LPS. 

0361 Regulated expression of clcned imunoglclxllin genes. A. &hi, T. Hawley, 
R.G. Hawley, R. Tisch, and N. Hozumi. The Ontario Cancer I n s t i t u t e  and 
Department of Medical Biophysics, University of Toronto, Toronto, M4X lK9, 
Canada. 

W e  have establ ished a gene t ransfer  system using the h u n q l d x l i n  (19) 
genes (pmp and kmp) s p e c i f i c  f o r  hap ten  2,4,6-trinitrophenyl(TNP). 
Functional pentameric IgM production was observed in  several representative 
lymphoid cells af ter  gene transfer (&hi. et al .  Nature *:340 (19831, Ochi e t  
a l .  Proc.  N a t l .  Acad. Sc i .  USA, i n  p r e s s ) .  S ince  I g  expression is a 
specialized function of the B cell lineage, we a r e  also invest igat ing whether 
expression of Ig  genes can occur in  heterologous cells. Our results indicate 
that the Ig genes are aberrantly transcribed in  cells of non-B cell l ineage and 
the  k chain gene is  more rigorously regulated than t h e p  chain gene. The 
expression of the transferred- and k w  genes are d i f f e r e n t i a l l y  regulated 
i n  pre-B cells as well. Furthermore, we have constructed a plasmid carrying 
b o t h p m  anddgenes and t h i s  plasmid has  been t r a n s f e c t e d  i n t o  s e v e r a l  
lymphoid cel l  l i n e s  in  order t o  study the differential  expression of Ig heavy 
chain genes. These results w i l l  be discussed i n  r e l a t i o n  t o  B cell  s p e c i f i c  
d i f f e ren t i a t ion  factor(s)  y d  enhancer elements. A.O. wan supported by a Terry 
F- 

0362 FUNCTIONAL CHARACTERISTICS OF BONE MARROW DERIVED PRE B CELL LINES. Ryu j i  
Nagasawa, Osami Kanagawa and Jacques Ch i l l e r ,  L i 1  l y  Research Laboratories and 
Scripps C l i n i c  and Res. Fndn., La Jo l l a ,  CA 92037 

Long term c u l t u r e  o f  a pre-8 c e l l  l i n e  was establ ished from Balb/c bone marrow by the 
method described by Whitlock, e t  a l .  Propagation o f  such non-adherent pre-6 c e l l s  was 
dependent on adherent f i l l e r  c e l l s ,  a l so  derived from bone marrow. The non-adherent 
c e l l s  possessed the fo l l ow ing  c e l l  surface cha rac te r i s t i cs  (FACS analys is) :  u-, k-, Ia-. 
14.8* (B c e l l  marker). Cytoplasmic imno f luo rescence  demonstrated the presence o f  p bu t  
absence o f  k chain. Such pre-B c e l l s  d i d  not respond i n  v i t r o  t o  mitogens such as LPS o r  
DxS04 and were no t  st imulated by spec i f i c  helper--1s. Furthermore. various 
supernatant f l u i d s  (SN) containing IL-2, IL-3. GM-CSF o r  M-CSF were found t o  be incapable 
o f  mainta in ing pre-8 c e l l  growth i n  the absence o f  adherent marrow c e l l s .  When such 
pre-6 c e l l s  (Balb/c o r i g i n )  were t ransferred t o  heavi ly  i r r a d i a t e d  B6D2F1 mice, i t  was 
poss ib le  t o  recover splenic c e l l s  which were able t o  respond t o  LPS i n  v i t r o .  These i n  - vlvo passaged pre-B c e l l s  expressed )I chain as wel l  as the 14.8 marker, m r m o r e ,  tE 
response observed was abrogated by a n t i  H-2d serum and ccinplement (C) b u t  not  a n t i  H-2b 
and C. demonstrating t h a t  the responder c e l l s  were o f  donor ra ther  than host o r i g in .  
Since the pre-B c e l l  populat ion d i d  no t  give r i s e  t o  granulocytes, macrophages and other 
c e l l  types i n  an i n  v i t r o  colony assay. it would appear t h a t  c e l l s  recovered from the i n  - vivo  passage w e r e T e r x  from the  t rans fe r red  pre-B c e l l s  ra the r  than f r o m  c o n t a m i n a t i 6  
stem c e l l s .  The mechanisms o f  i n  v ivo and i n  v i t r o  conversion from pre-8 c e l l s  t o  mature 
llrrLls are beino c u r r e n t l v  i n v e T i X d  -- 
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0363 -C ANALYSIS CW T-CEXL DEPENDWP, ANTIGEN-SPECIFIC B-CELL 
XWiATICN, Ranaolph J. NJelle, E. Charles Eamx, J.W. Uhr ancl E.S. Vitetta, 
University of Texas Health Science Center, Callas, Texas 75235 

W= have studied the activation of enriched populations of trinitrophenyl ("P)-binding B 
cells ( ' I Y 4 F - E ) .  Carrier-prirred T cells and the "P-carrier have been Shawn to induce 
antigen-specific proliferation and differentiation of 'IY4F-AX. Wsequent to their 
activation by T cells and TNP-carrier, B cells mldergo alterations in the expression of 
rmhrane antigens, enter the cell cycl.$, increase in size and differentiate into 
cvtoplamic inmmoglchlin-psitive (cIg ) cells. lbe functional status (cytokine 
responsiveness, antibody producing capacity, etc.) of the !l"-specific B cells has a l s o  
been assessed. After activation by T cells and antigen, the expression of sIgD is 
decreased and the expressim of Ia is increased 2-4-fold. RLis expression of Ia was 
m x h a l  by 48 hours after activation, and retums to nonml levels by day 5. Acridhe 
orange staining has been used to establish that hoth T-cells and TW-arrier are W i -  
to induce resting Go B cells to enter cycle. 
and min in G1. 

Cells that go ttuuugh cycle, becane cIg 

DIETEIlENTIATION OF B CELL PRECURSORS I N  AGAR CULTURE. C.J .  Paige, R.B. Gisler, 9364 and J.P.  McKearn. Basel Inst .  for  Immunol. Basel, Switzerland. 
W e  have established a semi-solid i n  v i t ro  assay in  which B c e l l  precursors can be 

detected, quantitated, and clonally analyzed. Murine f e t a l  l iver  ce l l s ,  dispersed in  sup- 
portive medium containing 0.3% agar and plated over a previously established adherent layer 
of f e t a l  l i ve r  c e l l s  gave r i s e  t o  numerous colonies, many of which were morphologically 
identifiable as  myeloid colonies. 
antibody secreting c e l l s  were also found. 
forming colonies was a B c e l l  precursor is suggested by a delayed onset of antibody secretion, 
delayed reactivity t o  LPS, l-rge size a s  assessed by sedimentation rate,  the failure t o  
adhere t o  anti-p antibodies and the i r  presence in  12-16 day f e t a l  l iver.  On day 14 the 
precursor c e l l s  were positive for  antigens detected by 14.8 and AA4 monoclonal antibodies. 
The slope of the log/log relationship between input c e l l  number and the number of plaque 
forming colonies detected (0.99) suggested tha t  only one ce l l  type is limiting under the 
conditions used. 

f e t a l  l i ve r  c e l l s  adherent t o  cytodex beads. 
t o  cytodex beads only stimulated when f e t a l  l iver  ce l l s  were present i n  high density and 
regression analysis of t i t r a t ion  curves revealed slopes of 2-3. The colony stimulating 
factors CSF-1 and BPA a l so  stimulated B c e l l  development but also were found to  be ce l l  
density dependent. 

By the 8th day of i n  v i t ro  culture colonies containing 
That the c e l l  which gave r i s e  to the plaque 

Similar resu l t s  were obtained when the f e t a l  l iver  adherent layer was replaced by 
In  contrast, adult bone marrow ce l l s  adherent 

0365 ICNG Henson, Michael Steirmetz and John P. McKearn.Basel Institute For ImmrmDlogy,Basel. 
We haw been able to maintain for several nunths nrxlse lynphocytes derived from hone n m r r m  
and spleen of m d  (CBA/J,BALB/C,C~~BL/~,SJL,B~O.T(~R)) ,nu/nu U / c ,  a d  autoirmune (MRL/lpli 
and NZB/W F1) mice. ?he cell lines have been classified as B cell precursors on the folhdrq 
basis: First, they have surface antigens characteristic of the B cell lineage (B-220,GF1.2,AA4. 
1) and they do m t  cazly p or kappa chains on their cell rmhrane.second, the Ig genes COdFng 
For p or kappa chains are rearranged in the cell lines tested.'RLM,hmmprecipibtions of 

chains in their cytoplapn. Fourth, the cell lines can be induced in vim to mature into IgM 

C U L m  CW FACXIR DEPEMIENT M3usE B C E U  pI(FxuRsoR, W d  PalaCiOS,Geoffre(y 

cell lysates with anti- antihxiy show that all the CYAl lines studied express d l  ammts3  

Secrethq cells. 'Ihe factor responsible for the growth of the pre-B cell lines is IL 3.a~ harrr 

tors for IL 3 Cn their cell IR-;ns3zane.?he growth of all these pre-B cell lines is totally a 
Bent on IL 3, since in its abseme these cells die in 24 h.We have not been able to establish 
Cell lines of surface Ig positive B cells with IL 3. Tbgethe.r with the findings that prariouSly 
&scrihd gmwth factors for mture B cells (ESFm) do not support proliferatiun of the pre- 
B cell lines reposed here, imlicate that distinct gmwth factors act on B cell precmsors and 
b nmture B lynphocytes.0~ findings mark IL 3 as a gmwth factor for a subpopllaUon of mmse 
B cell m s .  

geneaLs IL 3 SUFport their growth a d  they hind plrified IL 3,mJggesting the presmxx of 
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0366 HUMAN B CELL ACTIVATION BY POLYSACCHARIDE ANTIGENS, Ger T. Rijkers and Donald E. 
Mosier, Fox Chase Cancer Center, Philadelphia, PA 19111 

Several lines of indirect evidence suggest that the murine antibody response to T- 
independent polysaccharide antigens is generated by a distinct subpopulation of B lymphocytes 
(e.g., the subset missing in the CBA/N & mutation). No clear evidene for functional B cell 
populations in humans has yet emerged although some monoclonal antibodies react with only a 
fraction of B cells. 
address a distinct subpopulation, we have established conditions for the induction of an 
antibody response in vitro to the 14 pneumococcal polysaccharides contained i n  Pnemovax? 

either polysaccharide coated or prot k indicator cells) and secreted antibody in culture 
supernatants. 
polysaccharide/ml. 
will study the effects of a panel of monoclonal antibodies directed against human B 
lymphocytes. 

In order to generate a functional assay of human B cells that might 

The antibody response could be detected both at the level of plaque forming cells (with 

The dose dependent response was optimal in cultures stimulated with 10-8 ug 
Using this assay (and PWM and T-dependent antigens for comparison) we 

0367 
The i n  v i t r o  B c e l l  c u l t u r e  system establ ished by Whit lock and Wi t te  (1) supports the 
contG-rowth o f  bone marrow der ived B lymphocytes. The i n  v i t r o  p r o l i f e r a t i o n  of 
mass B lymphocytes i s  dependent on the establ ishment o f  an adljFreZKFel1 l aye r  der ived from 
the stroma o f  the mouse bone marrow. The media conditoned by these adherent c e l l s  shows a 
so lub le growth promoting a c t i v i t y .  
by the mass populat ion o f  the bone marrow der ived B lymphocytes. 
been der ived from these adherent c e l l s  by pausi-cloning and l i m i t i n g  d i l u t i o n .  The 
establ ished c e l l  l i n e s  produce a s i m i l a r  B c e l l  growth a c t i v i t y .  The c e l l  type producing 
t h i s  a c t i v i t y  has been analyzed by histochemical and func t i ona l  analysis. The c e l l s  
appear t o  be s i m i l a r  t o  a d e n d r i t i c  c e l l  type. The c lonal  adherent c e l l  l i n e s  can be 
maintained i n  serum free condit ions. 
o f  the growth a c t i v i t y .  The growth a c t i v i t y  i s -hea t  s tab le  and t r y p s i n  sensit ive. 

1. Whitlock, C.A., Robertson, D., W i t t e ,  O.N. ( i n  press) 

CLONAL CELL LINES DERIVED FROM MOUSE BONE MARRO!: SUPPORT THE CONTINUOUS GROWTH OF 
B LYMPHOCYTES IN VITRO, Debra Robertson and Owen Witte, UCLA, Los Angeles, CA 90024 

This  a c t i v i t y  s t imulates aH-thymidine incorporat ion 
Clonal c e l l  l i n e s  have 

This has al lowed p re l im ina ry  biochemical analys is  

0368 THE MAJORITY OF PHOSPHOCHOLINE (PC) SPECIFIC MEMORY B CELLS LACKS THE COMPLEMENT RECEP 
TOR (CR). Tullia Lindsten. Craig Thompson, Gretchen Guelde, Lyn Yaffe, Irwin Scher and 
James Kenny. Uniformed Services University of the Health Sciences, Bethesda, MD 20814. 

The CR is present on 80-902 of splenic B cells of normal mice. Thp CR and+Lyb5 surface antigen 
seem to delineate similar functional B cell subsets, as both Lyb5 and CR B cells are respon- 
sive to TI- antigens. The T15 4diotype in the primary anti-PC antibody response $s restricted 
to the Lyb5' subset. Thus, Lyb5 B cells are-responsible for the synthesis of T15 -IgM, IgG3 
and IgA anti-PC antibodie$.In contrast, Lyb5 IgGl and 
IgGZ+antibodies. Since CR B cells of normal mice are functionally similar to the 
LybS 
pope of these cell populations to a TD PC antigen using an adoptive transfer system. CR 
CR 
Both CR and CR B cells give rise to T15 
the secondary response the majority of both :he T15 
IgG2) plaque forming cells argse from the CR 
also arose mainly from the CR 
ricted to the CR subset, the majority of the PC specific B cells responsive to the R36a strai 
of S. pneumoniae. a TI-2 PC containing antigen, were found in the CR B cell subset. This coul 
indicate t at envi~onmental antigenic stimulation results in the loss of the CR. In conclusion 
1) both CR and CR B cells display the T15 idiotype in anti-PC responses, 2) the CR subset o 
both normal and xid mtce are largely responsible for the anti-PC memory response and 3) envi- 
'ronmental ~ x b h u J e d d a ~  ' 

B cells give rise to most of the T15 
and CR 

and Lyb5 B cells respectively, we investigated the primary and secondary antibody+res- 
and 

snail B cells were purified by countefflow centrifugation and EAC-rosette sedimentation. 
IgM antikodies in a primary response.-However, in 

(IgM, IgG3 and IgA) and T15 (IgG1 and 
subset. The memory response to PC in xid mice 

subset. Although the antibody response to TNP-Flcoll was rest- 

3 !? 

tn TT-7  ram*+- 
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0369 THE VSE OF mmmwrm ~WINXKBULIN- m mtxm - IN ADULT AND 
". B CEU.3, 'IhaMs Bldschidt and Ellen S. Vitetta, University of Wxas 
Health Science Center, Dallas, Texas 75235 

HapteMted innumqlobulin nwlecules are m x e  effective tolerogens than haptenated 
m-innumqldxllin proteins, thereby inplicatirq a role for the carrier in the kduction 
of tolerance. 'Ihe role of the carrier was further examined by tolerizing B cells in vitr0 
w i t h  a variety of tqtemted innuncqlob~~in nwlecules vhich differ in their abiTiw 
bind to Fc receptors. Hapten-specific tolerance was irxiuced in adult and neonatal R cells 
i n  vitm and the &gree of tolerance was assessed by challenging the tolerized B cells 
Xtlii--- t antigen. Using B cells fran adult mice, it was fourd that only 

neonatal mice, it was fcunl. that lightly haptenated HGG was an effective tole- and 
that F(ab') fragmnts of lightly hapte~ted HGG we= also effective when cells from 
mice 6 &ys20f age or younger were used. It appears, therefore, that Fc receptor binding 
can a-t toleraMJe induced in both adult and neonatal B cells ht that neonatal B cells 
are nure sensitive to tolerance induction by the "F-epitcp per se. 

0370 DISTINCT UNRESPONSIVE STATES IN IMMATURE MICE ARB MEDIATED BY CARRIER RECOGNITION. 
Cory A. Waters and Erwin Diener, University of Alberta, Edmonton, Alberta, T6G 2H7 

In order to examine the universality of the clonal abortion model for self tolerance, 
neonatal CBAlCaJ mice were made unresponsive to the haptenated protein conjugates TNPlOHGG 
and TNPlOBSA by twice-weekly 1.p. injections from birth. As adults, these mice display a 
profound antigen-specific reduction of the IgG T-dependent (T-D) humoral response. Only 
TNPloHGG. however, is able to render unresponsive IgM T-D B cells as well as both IgG and 
IgM T-independent B cells. It is not clear whether this reflects an intrinsic sensitivity 
of IgG T-D B cells to negative signals from antigen or whether the sensitivity is mediated 
by a susceptibility to active suppression. Evidence favoring the latter interpretation comes 
from data showing an antigen-specific suppressor activity in TNP1OBSA. but not in TNPloHGG, 
treated mice. These results would not be anticipated if clonal abortion were of general 
applicability as a mechanism of B cell self tolerance. T cells in both groups of tolerogen- 
treated mice, on the other hand, were completely and specifically deficient in their prolif- 
erative response to the tolerated antigen, as measured by the incorporation of 3HTdR. Unlike 
hapten-specific tolerance induced by polymerized flagellin, 
normal mice do not break the unresponsive state in T cells of treated mice, and (b) antigen- 
pulsed AF'C from unresponsive mice effectively present the antigen to normal T cells in both 
proliferative and humoral responses. Preliminary evidence has been obtained for a titratable 
suppressor activity in each treated group which inhibits the proliferative response of normal 
T cells to the tolerated antigen. IDiener, E. e t  a2 1976. J. Exp. Med. 143:805. 

(a) antigen-pulsed APC from 

0371 CELL DIFFERENTIATION IN NUDE/X-LINKED IMMUNE-DEFICIENT MICE. Henry H. Wortis, Domna 
Karagogeos and Naomi Rosenberg. Tufts University School of Medicine, Boston, MA 02111 

Mice expressing the nude mutation lack mature T cells and have impaired antibody 
responses. Mice with x-linked immune dificiency (xid) have a partial defect of immune 
responsiveness expressed by a failure of Lyb3%5+ B cell differentiation and a lack of 
response to type 11 thymus independent antigens. 
severe deficit of both mature T cells and B cells. 
poietic colony forming units (CFU-S) but lack an early pre-B cell marker (susceptibility to 
transformation by Abelson tumor virus). 
prior to pre-B cell differentiation but after haematopoietic stem cell formation. 
possibility emerges that early pre-B cell differentiation of Lyb3+Lyb5+ B cells is blocked 
by a mutation at the xid locus while development of mature Lyb3-Lyb5- B cells is thymus 
dependent and thus blocked in homozygous nude mice. 

Mice expressing both nude and xid have a 
They have normal numbers of haemato- 

Thus there is a defect in lymphocyte development 
The 
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0372 BLOCKAGE OF DIFFERENTIATION AND MATURATION PROCESSES OF B CELLS OBTAINED FROM MATURA- 
TION IMPAIRED MICE. I s r a e l  Zan-Bar. Department o f  Ce l l  Biology, The Weizmann I n s t i -  

t u t e  o f  Science, Rehovot 76100, ISRAEL. 
Ac t i va t i on  o f  normal B c e l l s  i n  v i t r o  by LPS o r  a n t i - I g  antibodies causes the a pearance o f  
new receptors s p e c i f i c  t o  B c e l l  growth and d i f f e r e n t i a t i o n  fac to rs  (BCGF, BCDFY. These 
fac to rs  d r i v e  the ac t i va ted  c e l l s  t o  p r o l i f e r a t e  and t o  d i f f e r e n t i a t e .  I n  t h i s  study sp len i c  
B c e l l s  obtained from mice t rea ted  w i t h  t o t a l  lymphoid i r r a d i a t i o n  (TLI) were examined f o r  
t h e i r  c a p a b i l i t y  t o  be ac t i va ted  and t o  p r o l i f e r a t e  i n  response t o  LPS o r  a n t i - I g  antibodies. 
Normal o r  TLI - t reated sp len i c  B c e l l s  o f  d i f f e r e n t  s t r a i n s  o f  mice were incubated i n  v i t r o  i n  
m i c r o t i t e r  p la tes  w i t h  LPS, a n t i - I g  antibodies and w i t h  BCGF o r  BCDF and t h e i r  p r o l i f e r a t i v e  
response was measured. 
assessed by measuring the d i f f e rence  i n  BCGF i n  a given medium before and a f t e r  a sho r t  term 
incubat ion o f  BCGF w i t h  TLI o r  normal ac t i va ted  c e l l s .  The r e s u l t s  revealed t h a t  per iphera l  
B c e l l s  o f  TLI-condit ioned mice were incapable o f  p r o l i f e r a t i n g  I n  response t o  LPS and a n t i - I g  
ant ibodies although a c t i v a t i o n  processes o f  the c e l l s  d i d  take place. This was ind i ca ted  by 
the capaci ty  o f  the ac t i va ted  TLI-condit ioned c e l l s  t o  absorb BCGF a t  a r a t e  which was 
ind i s t i ngu ishab le  from t h a t  o f  normal ac t i va ted  B c e l l s .  
from TLI- t reated mice can be act ivated,  b u t  are blocked i n  t h e i r  p r o l i f e r a t i v e  response t o  
po l yc lona l  ac t i va to rs .  

Rate o f  synthesis o f  BCGF receptors on the ac t i va ted  c e l l s  was 

Thus inrnature B c e l l s  o r i g i n a t i n g  

Evidence for Receptor Specific Regulatory Cells 

0373 REGULATION OF EXPRESSION OF IGK AND IGh, Linda C. Burkly and Henry H. Wortis. Tufts 
University School of Medicine, Boston, MA 02111 

One generally held explanation for the differential expression of the two light chain 
isotypes is that their production simply reflects the frequency of VK and V h  genes. Thus an 
affinity based selection process may result in the preferential stimulation of K clones in the 
mouse. However, additional possibilities are that B cells bearing 1 ondK belong to function- 
ally distinct sets with different activation requirements and/or these B cells are regulated 
differently. 
bearing lymphocytes at the cellular level. This investigation has lead to three independent 
observations: 1) in the immune response to $NP, the K / h  ratio expressed is much high for a 
TD than for a TI-2 type antigne, 2) the gene preferentially reduces the level of IgX 
found in nonimmune sera and 3) the gene reduces the level of IgK while IgX is 
unaltered. These findings are consistent with an hypothesis in which B cells bearing Ig K 
and Igh differ in their ability to respond to or in their requirement for T cell signals. 
order to distinguish between the possibiuty and the affinity based explanation we have 
measured the affinity of the IgK and Igh anti-DNP antibodies made following TD and TI-2 
immunizations. 
production in the early response to TD and TI-2 antigens. Data consistent with the 
possibility that the quantity/quality of T 
obtained in an in vitro system for generatyng polyclonal PFC. 
in the K / h  elicited by anti-u + Con A SN versus help provided by individual T hybridomas 
and clones. 

Our work is directed at understanding the control of expression of K and 

In 

We find that affinity does not account for the differences in K / h  antibody 

signals influences the K / x  expressed have been 
We observe a clear difference 

0374 IMMUNE REGULATION BY AUTOLOGOUS ANTI-IDIOTOPIC (ANTI-ID) T CELLS: RAPID CHANGES OF 
THE PHENOTYPE OF ANTI-ID T CELLS DURING A PRIMARY ANTIBODY RESPONSE. Jan CeIny. 

The University of Texas Medical Branch, Galveston. Texas 77550. 
We have observed periodic changes in the idiotopic (Id) profile of the population of antibody 
plaque-forming cells (PFC) during a primary response of mice to pneumococcus (Pn). C57BL/6 
mice were immunized with Pn and the specific splenic PFC were tested for expression of two 
distinct Id (defined by monoclonal anti-Id) of T15 family, daily for 2 weeks. Neither Id 
was detectable on PFC during the log  phase of the repsonse (d.2 to d.4), but both Id were 
dominantly expressed (>70% of PFC were Id+) at the peak of the response (d.5 to d.7). 
There was a decrease of Id expression further on, and very little Id if any was present on 
the PFC between d.10 and d.14. The possibility that the apparent clonal switches may be 
regulated by anti-Id T cells was tested in vitro. Normal B cells were stimulated with Pn, 
either alone or in the presence of T cells isolated from the spleen of mice at the 
appropriate intervals after Pn immunization (see above): d.2, d.5 and d.12. B cells 
alone expressed a moderate level of $4 Id. Addition of d.2-T cells abolished the Id 
expression; these T cells were Lyt 1 2 . D.5-T cells (LyJ 1'2-1 enhanced the Id 
expression. dramatically whereas the d.12-T cells (Ly 1-2 ) suppresed the Id. All these T 
cells were Id-specific because (a) they influenced the Id expression but not the total PFC 
responses of B cells, and (b) they adhered to T15-coated plates. These data suggest that 
immunization with an antigen leads to a periodic activation of clone-specific suppressor 
and helper T cells. 
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0375 REGULATORY T CELLS DO NOT APPEAR TO PLAY A ROLE I N  THE T15 DOMINANT RESPONSE TO 
PHOSPHOCHOLINE, Ann J. Feeney and D. E. Mosier, Fox Chase Cancer Center, Phi la . ,  PA 

Our s tudies  address the postulated ro le  of regulatory T c e l l s  i n  the control  of the 
murine antibody response t o  phosphocholine (PC). 
body famil ies  (T15, 603, and 511/167) which can be distinguished by ant i - idlotypic  sera. The 
response t o  PC is dominated by the  T15 family under most circumstances. 
addressed was whether T c e l l s  promote t h i s  T15 dominance i n  BALB/c mice. Two approaches t o  
t h i s  question were taken. 
mice was evaluated. After immunization with S. pneumoniae R36a, both nu/nu and +/nu mice 
responded with a T15 dominant response. 
the a b i l i t y  of T c e l l s  from mice with the CBA/N & defect  t o  support a T15-dominant anti-PC 
response i n  an adoptive t ransfer  secondary response to PC-KLH. W e  found no d i f fe rence  i n  the 
response of normal B c e l l s  supported by xid T c e l l s  as  compared t o  normal T c e l l s  with regard 
t o  not only Tl[i '  anti-PC production, b u t a l s o  f o r  511+ and 603+ anti-PC antibodies. 
were analyzed both for  splenic  plaque-forming c e l l s ,  and for serum leve ls  of c i rcu la t ing  
T l p ,  511+, and 603+ antibodies. 
c e l l  l i n e s  spec i f ic  for  KLH from CBA/N x BALB +(phenotypical ly  normal) and 6 ( g  defect ive)  
mice. Both s e t s  of T c e l l  l i n e s  provided help f o r  a T15-dominant IgM anti-PC-KLH response 
- vi t ro .  
tha t  regulatory T c e l l s  promote T15 dominance. 

The response t o  PC is comprised of 3 an t i -  

The question we 

In the f i r s t ,  the  anti-PC response of T c e l l  def ic ien t  nude BALB/c 

In the second s e t  of experiments, we re-evaluated 

Mice 

In a re la ted  s e t  of experiments, we generated long-term T 

Thus, i n  a l l  of these experiments we were unable t o  find support for  the hypothesis 

0376 IDIOTYPE CONNPCTANCE IN THE I W E  SYSTEM: SHARED I D I p T P Y  BETWEEN ANI'I-AZOBENZENE- 
ARSONATE (ABA ) AND ANTI-2, 4, 6 -TRINITROPHENYL (TNP ) RESPONSES, Pe ter  V. Hornbeck, 
and George K. L e w i s ,  UCSF, San Francisco, CA 94143. 

In an earlier report  (J. E x p .  Med. 157:1116, 1983), idiotype(id)  suppression i n  ABA+ responses 
was corre la ted  with the  p r i o r  s t imulat ion of id io typica l ly  r e l a t e d  responses not spec i f ic  f o r  
ABA (ABA- responses). 
which recognizes a determfnant found on VH5 encoded heavy chains. 
re la t ionships  between ABA 
Immunization with TNP conjugated hemocyanfn (TNP-KLH) reproducibly e l i c i t e d  TNP 
ant ibodies .  
LPS stimulated spleen c e l l s  which had been enriched on TNP coated p la tes  p r i o r  t o  s t imulat ion 
were fused with SP2/0, and two TNP' id-&DB+ hybrids were ident i f ied .  
other ,  TL1-NS, was shown t o  be a u,A antibody which bound t o  imnoabsorbents  conjugated with 
e i t h e r  TNP or ADS. 
p re t rea t ing  mige with ADS p r i o r  $0 immunization with TNP-KLH. Possible  regulatory influences 
of TNP' id-ADS 

(Supported by ACS FRA-264. AI-17090, and AI-05564) 

The i d  s tudied was id-AD8 defined by a rat monoclonal a n t i - i d  (AD8) 
To f u r t h e r  def ine t h e  

responses, t h e  s p e c i f i c i t y  of the latter waz sought, and ABA 
id-AD8 

The exis tence of TNP' id-ADS ant ibodies  was confirmed by hybridorna production. 

One was l o s t ,  and the  

Spec i f ic  i d  suppression could be induced i n  anti-TNP responses by 

id-AD8+ responses w i l l  be discussed. responses on ABA 

0377 RHXLATION OF lHE EXPRESSION OT T-CELL IDIO??(PES. C.Mar t inez-A. ,  P.Pereira, A.Bandei- 

ra, A. de  l a  Hera, E.L.Iarsson, P.A.Cazenave and A.Coutinho, Dep.Of hnunology, C l i -  
n ica  F'uerta de Hierro, Madrid and Dep. of Irrununobiology, Inst .Pasteur ,  Par is .  

We have invest igated the  expression of ant i -hapten antibody idiotypes by helper  T cells with 
matching nominal s p e c i f i c i t i e s ,  using funct ional  helper assay to study inh ib i t ion  by monoclo- 
nal a n t i - i d i o t y p i c  ant ibodies .  Anti-T" W / c  helper  cells were s p e c i f i c a l l y  inh ib i ted  by a 
monoclonal ant i  MOPC 460 i d i o t y p  
q u a l i t a t i v e l y  control led by Ig-al lotype l i n k 4  genes and quant i ta t ive ly  regulated by ME-lin- 
ked genes. ?he expression of t h i s  antibody idiotope,  however was not  an intr is ic  property of 
a n t i - T "  T cells as it was absent i n  helper  cel l  population of ident ica l  s p e c i f i c i t y  but de- 
rived from anti-pl suppresed M W c  mice. 
This putative regula t ion  of  T-ce l l  idiotypes by id io typic  in te rac t ions  with t h e  antibody and 
B cell comportment appears p a r t i c u l a r l y  complex. Thus, anti-" -C57 B1/6 helper  c e l l s  do not 
share f i n e  s p e c i f i c i t y  o r  idiotopes with a predominant anti-" antibody of C57B1/6 mice. In 
cont ras t ,  such helper  cells are s p e c i f i c a l l y  inh ib i ted  by t h e  F6(51) antibody. F u r t h e d r e ,  
idiotypic  manipulation of BALB/c m i c e ;  which r e s u l t  i n  profund a l t e r a t i o n s  in the  B cel l  and 
antibody reper to i res ,  have l i t t l e  o r  no effect on t h e  expression of t h e  relevant idiotopes 
on the  helper  cel l  compartment. Ckr results are compatible with a thymic o r  ontogenically 
r e s t r i c t e d  se lec t ion  of  helper  cell reper to i res  f o r  mimicry and/or complenentarities with 
ava i lab le  antibody reper to i res .  

(F6 (51) and t h e  T-cel l  expression of t h i s  idiotcipe was 
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0378 TEE ACTIVATION OF BILPTW-SPECIFIC B CKLLS BY RECEPTDR SPECIFIC T HELPER CELLS, 
P.S. PFzlai and David U. Scott, DuLe Hedical Center, Durham, N.C. and m o l o g y  
Unit. University of Rochester Cancer Center, Rochester, N.Y. 14642 

The induction of B lymphocyte responses by regulatory T cells specific for idiotype 
determinants has received u c h  recent experiaental support. 
recognizing T cells would help to understand the mechanism of transmission of T helper 
signals to the applropriate antigen-specific B cells. 
specific for the idiotype expressed on a monoclonal anti-fluorescein (FL) antibody, 
designated P9-4. These T helper cells, expanded in vitro in IL2iontaining medium, 
proliferate in a dose-dependent manner when s t m a t e d  with irradiated F9.4 hybrid- 
cells. 
purified --specific B cells to secrete anti-fluorescein antibody in the absence of added 
antigens. 
anti-FL plaque forring cells. 
anti-= response was observed. 
of these T helper cell lines will be presented. 

The availability of idiotype- 

We have induced T helper cells 

Interestingly. receptor specific T helper cell lines also induce B cells or highly 

As few as 10’ T helper cells E r e  sufficient to induce significant numbers of 
This response was specific for the Ez hapten since no 
Further data on the idiotype specificity and restrictions 

(Supported by AI-10716 and AI-10757) 

-TION OF B CELL SECRETORY DIFFERENTIATION AND CLONE GROWH ARE MEDIATED BY DIS- 
TINCT T C- SUBSETS WEICB RECOGNIZE DIFFERENT RESTRICTION m S .  J.U. Rohrer, C.A 

Janevay,Jr., and J.D. Kenp.  Univ. of S. Alabama Coll. of W.,I(obile,AL 36688, Yale Univ. Sch. 
of Hed., New 6aven.CT 06510, and Univ. of Iowa Coll. of Hed., Iova City, IA 52242. 
By Using the anti-TNP IgA-secreting BALB/c muse myeloma KOPC-315, I have found that antigen- 
specific enhancement of B cell clonal proliferation can occur independently of secretory diff- 
erentiation enhancement and that each activity is modulated by a distinct T cell subset. Iumm- 
ization of BALB/c, 
is an Ly 1+.2-.Qa-1- T cell which selectively promotes KOPC-315 proliferation (growth) via se- 
cretion of an SRBC-specific soluble factor and requires a hapten-carrier bridge and histocom- 
patible w6 to effect belp. No T cell:315 cell or 315 cell:H@ histocompatibility is required. 
The second Ta3~fll is an Ly l+,F,Qa-l+ T cell which recognizes not only SRBC epitopes but 
also binds A2 idiotopes and selectively promotes secretory differentiation of KOPC-315 non- 
secretory, lymphocytoid cells. Tad cells require no TNP-SRBC bridge or histocompatible to 
uork, but must see SRBC in close proximity to the targe 315 cells and are VH restricted. Un- 
like the THs cells, the Tad cells do not develop in appropriately immunized. anti-v-suppressed 
mice. Thus, markedly different TH cell:H@:B cell interactions are required for clone growth 
enhancement than for enhancement of secretory differentiation. 
NIH research grant CA-28708 (J.U.R.). 

or CB6F1 mice i.p. with 4 x lo8 SRBC induces 2 Ta cell subsets. One 

This work was supported by 
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Q381 IDlOrPPE SPBCIPIC. Lyt-l* B HELPKB CELLS, David B. %err and Hartin E. Dorf, 
Harvard W e d i c a l  Schwl. Boston. Massachusetts 02115 

&st helper or suppressor populations which specifically regulate 
coqosed of I lymphocytes specific for  determinants on conventional antigens. allogeneic 
cells, antigen presented in the context of MliC deterdrumts or immoglobulin a lecules .  It 
is therefore generally accepted that T lgqbocytes perform a major role i n  the regulation of 
imme responses. I n  contrast, the role of 1 cells as regulators of the response has 
been less vel l  established. In this report ye describe a regulatory B cel l  population in  
the PIP-specific B cell response of cultures of B P - p m d  C 5 W 6  spleen cells. This lg+, 
Lyt 1.e. Lyb-3+. Thy 1.T. Lyt 2.2- 3 helper population, termd p, is present in mmal 
rice and preferentially augpnts the PPC response of Id' idiotype bead= B cells in the 
absence of T helper populations. 
and specifically binds to NPb idiotypic determinants suggesting that its regulatory 
function is dependent on idiotype-anti-idiotype coqlemntation. 

respoDses are 

The %population functions in an Igh restricted fashion 

0382 
Induction of m?oaatal tolerance leads to  profaund reduction in  CIL-precursor fie-ncies 
against the tolerogen as evaluated i n  limiting dilution analysis. Ibe Limiting dilution 
curues sere linear and thus did not yield any evidence for the presence of a regulatory cell 
population in tbe tolerant cel l  inaeula. Ibis result n u l d  ham been predicted in a clonal 
deletion aQ1. Bwarr it could be sham that in s(1p cases adsorption of tolerant spleen 
cells prior to limiting dilution culture on rmolagers of s y q p n i c  irradiated blusbearing 
receptors for the tolerogen drastically increased tkir  ClGP frepuency against the tolerogen 
Adsorption on blaasvi tb  receptors for third party antigens did not result in an increase i n  
CIL-P against the toleroen. 
unrelated antigens sere not infllmnced by adsorption. 

llis f i d i n g  -lies that CIL-P against the tolerogen are not generally deleted in tolerant 
a n k l s .  but rather suppressed by a regulatory ce l l  population which see= to  be present in 
high f r e p n c y  (as judged by the failure to  dissociate it f r a  cytotcnic precursors by ER 
limiting dilution) and act in  an anti-idiotypic fashion. 
could be recovered and =re shoun t o  specifically supp~ess the generation of Cn. i n  limiting 
dilution cultures of normal cells. 

CXL PRECURSOR AUD SKETRESSOR CELLS IU WBORAIAI. TOLBIUACE. 
Institute of AnLniral Physiology, hbraham, Cambridge, England. 

B. Stockinger. ARC 

Requencies of n o r v l  spleen cells and responses agrinst 

Cells rdberent to the monolagers 

ap13 REGULATION OF IKMUNE RESPONSES V I A  GENETICALLY-RESTRICTED CELLULAR 
INTERACTIONS : AUGHENTATION OF ANTIBODY RESPONSES BY IDIO'NPE-SPECIFIC 
ENHANCING B LYMPHOCYTES, H i r o s h i  Y a m a m o t o .  S o j i  B i t o h  and S h i g e y o s h i  
pujimoto, Kochi m ica1  School, Kochi 781-51, Japan. 

W e  p r e v i o u s l y  repor ted  that the B lymphocytes obtained from BALBlc m i c e  which 
h a v e  been  immunized w i t h  nlO4E myeloma p r o t e i n  h a v e  a n  i d i o t y p e  s p e c i f i c  
enhancing a c t i v i t y  f o r  an t i -dext ran  B1355S ant ibody responses i n  vivotJ.Iaru- 
no1.129:2069.1982). The enhancing cells were Thy-1-, Lyt-l-,2-, ny lon  uool 
a d h e r e n t  and RAHG-dish a d h e r e n t .  Fur thermore .  t h e  ce l l s  w e r e  s p e c i f  ical  l y  
enr iched by nlO4E myeloma p r o t e i n  coa ted  dish. The s i g n i f i c a n c e  of  this B-B 
cell i n t e r a c t i o n s  were f u t h e r  analyzed i n  v i t r o  us ing  v a r i o u s  Igh-1 and H-2 
c o n g e n i c  s t r a i n s  o f  m i c e .  The i d i o t y p e  immune B lymphocytes  o b t a i n e d  from 
BALB/c and BAB-14 c o u l d  enhance the ant i -dext ran  ant ibody responses  i n  idio- 
type s p e c i f i c  manner. On the other hand, C.AL-20 and CB-20 s t ra ins  c o u l d  not  
i n d u c e  the i d i o t y p e  s p e c i f i c  enhancing  B c e l l  a c t i v i t y  f o r  d e x t r a n  immune 
BALB/c B cells. The r e s u l t s  indicate that the c a p a b i l i t y  of enhancing B cell 
induct ion  is  deterrained by the p r o d u c i b i l i t y  of the respective idiotype i n  
t h a t  s t r a i n  of m i c e .  Moreover. the  B c e l l s  o b t a i n e d  f r o m  BALB.E m i c e  immune 
to  the idiotype cooperated w e l l  w i t h  the dextran i-e B cells  of BALB-K b u t  
not of BALB/c and vice versa. The c e l l u l a r  m e c h a n i s m s  of  those g e n e t i c a l l y -  
-cc?llular- - r i l l h e d k u s s d -  
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New Approaches to lmmunotherapies of Cancer 

0384 Human Leulla Positive Natural Cytolytic Cells are Potentiated By Human Purified 
IL-2, Edwin W .  Ades, Ann Hinson, Phil Marder, and Larry D. Butler, Lilly 
Research Laboratories, Indianapolis, IN. 46285 

Considerable interest and information regarding the natural cytotoxic cell population 
associated with normal lymphoid tissue and its cellular lineage as well as its 
potentiation has recently been reported. 
natural killer cells (anti-Leulla) was utilized to sort NK functional and non-functional 
sub-populations of human lymphocytes. Human interleukin-2 was examined for its effect 
on potentiation of Leulla positive or Leulla negative NK cell function. 
to enhance NK activity of PBL two-to-three fold. When IL-2 was added to either Leulla 
positive or lla negative cells, the enhancing activity was found to be primarily for 
the Leulla positive population (at a 3:l E:T, killing was enhanced four-fold for the 
Leulla positive population and not significantly for the Leulla negative cells). 

A monoclonal antibody reactive with human 

IL-2 was found 

0385 EVALUATICN OF HIM I N I E R F E ~ N  ACTMTIES IN A HAMSTER MODEL SYSTEM. B ~ Z ( C ~  w. 
Altrock, * E l e a n o r  N. Fish, Helen Hdunan, Linda Miller and W e l l  Stebbing. 
Ttmusaml Oaks, CA 91320, *Hospital f o r  Sick Children, Toronto, Ontario M% 1x8 

Pmgen, 

tlmMn in te r fe rons  (huIFN) exhib i t  i m n u n d u l a t o r y  a c t i v i t i e s  which m y  contr ibute  to 
their ant ipro l i fe ra t ive  and a n t i v i r a l  e f fec ts .  IFN alters the funct ion of B cells, T 
cells and macrcphages. 
blood cells has t een  observed. 
h i s tocanpat ib i l i ty  canplex. 
has teen  d i f f i c u l t  i n  the absence of s u i t a b l e  animal test systems. 
descr ibe a hanster  mdel system f o r  the  evaluation of huIFN therapy of tumor cell 
challenge ard v i r a l  in fec t iors .  
analqs were evaluated f o r  a n t i p r o l i f e r a t i v e  and a n t i v i r a l  e f f e c t s  on cell l i n e s  of a 
var ie ty  of species  an3 w e r e  notably e f f e c t i v e  on hawter cells, Also, the IFN’s were 
therapeut ic  i n  hamters challenged i p  with t h e  mi332 lynphosarcana. ’Ihe extent  of 
prc tec t ion  q a i r s t  the tum>r w a s  general ly  IpN dose related though sbrt ccurses of 
t r e a t m n t  were mre e f f e c t i v e  than prolonged therapy. 
these observations are under study. 
s i g n i f i c a n t  a n t i v i r a l  a c t i v i t y  i n  animals chal lerge3 with either EMC or HSV. Studies  
u s i q  analogs of h I M s  aml mnoclonal antibodies (na t t ra l iz ing  and nowneutral iz ing)  
agaimt prescribed reg iors  of these  mlecules have f a c i l i t a t e d  the  def in i t ion  of 
biological ly  s ign i f icant  danains within huIFN’s. Work corre la t ing  t h i s  d a t a  with cell 
receptor binding is i n  progress. 

IEN st imulat ion of antibody production by sorted human per ipheral  
IFNs also rrPdulate expression of the major 

Translat ion of i n  v i t r o  observations to the i n  v i m  s i t u a t i o n  
In the present wrk we 

Hman IFNa and h I F N y  and their recanbinant DNA derived 

Irnnunolcgical parameters related to  
Pddi t ional ly ,  a m e 1  leukocyte hu1FN exhibited 

0386 DMSO EFIECTS OKTUMOR HISTO 

Tumor specific T cells recognize tumor associated antigens in conjunction with antigens on 
the tumor cell surface coded for by the major histocompatibility gene complex (MHC). Thus, 
it follows that tumor cells deficient in expression of cell surface MHC antigen would be of- 
fered some degree of protection against imnune system mediated tumor defense mechanisms. Al- 
though histocompatibility antigens are ubiquitourly distributed on normal somatic tissue, a 
variety of murine as well as human tumors have been reported to lack cell surface class 1 MHC 
products. We show in this study that the spontaneous BALB/c lung carcinoma, Line 1, normally 
expresses H-PD,K, & L coded class 1 antigens at marginal levels just detectable using flow 
cytometry. More importantly we demonstrate that dimethyl sulfoxide (DMSO), a substance cap- 
able of terminally differentiating certain leukemias, can increase, in a dose dependent 
temporal fashion, the expression of cell surface class 1 antigen in Line 1 to levels seen in 
high class 1 antigen expressing BALB/c tumor lines. The class 1 antigen deficiency exhibited 
by Line 1 then is clearly not genetically based. DMSO induced class 1 antigen expression in 
Line 1 is also shown to be accompanied by an increased susceptibility to lysis mediated by 
C57BL/6 anti-BALB/c cytotoxic T cells. Our results suggest therefore that OMSO could make 
MHC antigen deficient tumors more sensitive to host generated imnune system destruction. 

t X m O N ,  David W. Bahler and tdith 
M. Lord, University of Rochester Medical Center, Rochester, NY 14642 
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0387 2',5'-OLItiUALUNYLA'l'E AND ANALOGS INCREASE THE TUnORICIDAL ACTIVITY OF NATURAL KILLER 
CELLS, Paul L. Black, Marie Sabo, Earl E. Henderson and Robert J. Suhadolnik, Temple 
University School of Medicine, Philadelphia, PA 19140 

Interferon (IFN) augments the lytic activity of natural killer (NK) cells, inhibits the trans- 
formation of human peripheral blood lymphocytes (PBL) by Epstein-Barr virus (EBV) and induces 
a 2',5'-oligoadenylate (2',5'-&) synthetase. Exogenous 2',5'-A3 and 2',5'-4, in a dose- 
dependent manner and in the absence of IFN, can inhibit the transformation of human PBL by 
EBV. 
Incubation of nylon wool-passed PBL for 1-2 hr with the 5'-dephosphorylated core trimer of 
2',5'-A, boosted natural killing of tumor target cells modestly, but consistently. 
cepin analog (3'-deoxyadenylate) also augmented NK activity. The optimal concentration both 
of 2',5'-A3 core and of 2',5'-3'dAj core was 50 pH, and the optimal time for this effect was 
2 hr of treatment. 
concentrations up to 300 pM, at which point,it became toxic. Kinetic analysis revealed that 
2',5'-A3 core increased the lytic rate of NK cells by about s third. This increase was due to 
an w e n  greater increase (about 50%) in the lytic activity of individual NK cells, because the 
number of actual NK effector cells decreased slightly after treatment with 2',5'-A3 core. In 
addition to their inhibition of EBV-induced transformation, these oligonucleotides' augmenta- 
tion of NK activity represents another IFN-like action of 2',5'-A3 core and its analog. 
order to determine if 2',5'-A, molecules are taken up by and act directly on NK cells, we have 
generated Interleukin-2 dependent, long-term cultured and cloned lines of human NK cells. 
Studies on the effect of 2',5'-A, on the lytic activity of cloned NK lines are in progress. 

2',5'-A, and its analogs also increase the tumoricidal activity of human NK cells. 

The cordy- 

On the other hand, 3',5'-A3 core did not increase NK activity even at 

In 

0388 MONOCLONAL ANTIBODIES TO TISSUE-SPECIFIC ANTIGENS: BINDING, MEMBRANE REDISTRIBUTION 
AND INTERNALIZATION OF ANTI-PROSTATE ANTIBODY, Ann M. Carroll, Michael Zalutsky, 
Linda L. Perry, Baruj Benacerraf and Mark I. Greene, Harvard Medical School, 
25 Shattuck St., Boston, MA 02115. 

Monoclonal antibodies which identify a human prostate tissue antigen have been developed. 
One monoclonal antibody, F77.129, binds to the PC 3 human prostate carcinoma cell line 
with an affinity of 1.6 X lo9 K1: it identifies a mean of 165,000 binding sites per cell. 
By surface imunofluoresc6nce and radioimmunoassay, binding of F77.129 to PC 3 cells at 
370 C results in antigen patching, capping and ultimate internalization of the antigen- 
antibody complex. The F77.129 antibody has also been iodinated and administered i.v. 
to tumor-bearing nude mice; specific localization to PC 3 prostate carcinoma but not to 
antigen-irrelevant tumor results. The in viva localization and surface modulation 
Properties of this tissue-specific antibody duggest that it may be useful in therapy. 

FVICPHER SIUDIES W ?HE SYNEXY 
DURWXMNS, R. Jerrold film, Jonathan W. Uhr, and Ellen S. ViMta, 
University of Texas Health Science Center, Dallas, Texas 75235 

RICIN-A AND F U C I N - w  OB9 

tavlard the sam cell surface , can synergize vitm to give 
In 

use of a ''pi-" systan in wh ich  the prinvlry antiboay 

is specific for the prinvlry antiJxdy. Whit anti- 
fraqnents) oonjugated to r i c h  A chain (WS3Iq-A or 
goat anti-rabbit Ig antibodies, conjugated to r i c h  

iy assays w i t h  a hLaMn B 1- (W) wh ich  expresses 
jugates gmergized w i t h  GAR-B in the in vitro killing 

of Ebth systems d l u t e  
secondazy, and for the relevant chain of pcin. kwrsirq the order of chain delivery, i.e., RAHIg-B + GAR-A did not result i n  

r t i c  killing. *,-ate and -tial F v e ~  of the two r i c h  chains m y  result 
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03% 
chuset ts  General Hospital, Boston, MA 02114, and *Department of Pathology, Harvard Medical 
School, Boston, MA 02115 

C3H mice exposed chronical ly  to  u l t r a v i o l e t  radiat ion (WR)  develop suppressor T c e l l s  
tha t  recognize most WR-induced regressor  skin cancers a s  a c l a s s  (T%,). 
defined by t h e i r  a b i l i t y  to  i n h i b i t  re jec t ion  of t ransplanted WR-regressor tumors upon 
adoptive t r a n s f e r  t o  syngeneic rec ip ien ts .  This study demonstrates t h a t  administration of 
monoclonal anti-1Jk antibody o r  cyclophosphamlde (CY) i n h i b i t s  the  ac t iva t ion  of the  Tsuv in 
chronical ly  i r rad ia ted  mice. C3H mice were divided in to  4 groups. Group 1 was exposed to  
39.6 K J / m 2  of FS-40 sunlamp r a d h t i o n  t o  the shaved(darsum trlice weekly f o r  12 weeks, group 2 
mice were s imi la r ly  t rea ted  with UVR but addi t iona l1  received 20 mg/kg CY i .p. twice weekly, 
group 3 received UVR and addi t iona l ly  500 ng anti-IJC monoclonal antibody (WFC 12.8) 1.p. 
twice weekly, group 4 received UVR and media 1.p. twice weekly and group 5 w a s  ,untreated. One 
week a f t e r  the  l a s t  i r rad ia t ion  the  mice were e r i f h d  and spleens harvested. 
splenocytes w e r e  administered 1.v. t o  each of several  rec ip ien ts .  
rec ip ien ts  were given 2x106 c e l l s  of WR-regressor tumor 2240 S.C. and tumor growth was scored 
a s  a measure of Tsuv a c t i v i t y .  
s ign i f icant ly  less Tsuv a c t i v i t y  compared t o  group 1. 
elements a r e  involved in  Tsuv ac t iva t ion .  
approaches. 

IMMUNOLOGIC I N H I B I T I O N  OF WR-INDUCED TUMOR-SPECIFIC SUPPRESSOR CELL ACTIVITY.  Richard 
D. Granstein, John A. Parr ish,  and Mark I. Greene*, Department of Dermatology, Massa- 

These Tsuv a r e  

108 nucleated 
Short ly  thereaf te r  a l l  

Groups 2 (WR+CY), 3 (UVR+anti-IJ), and 5 (untreated) had 
W e  conclude that IJ+ /CY-sensitive 

These r e s u l t s  may suggest novel therapeut ic  

N VITRO AND I N  V I V O  STUDIES WITA LYMPROKINE ACTIVATED KILLER CELLS (LAK). 
l i r a b e t h  A. Grimm. Amitabha Mazumder. Maury Roaenstein, Suyu Shu, J i m  Mule 

bnd Steven A. Rosenberg, Surgery Branch, NCI  - NIR. Bethesda, Maryland 20205. 

n both mouse and man, incubation of f resh  lymphocytes in pur i f ied  IL-2 f o r  2 t o  3 days 
e s u l t s  In the developnent of l y t i c  e c t i r i t y  against  noncultured autologous and al logeneic  
umor c e l l s ,  including those which are 3K res i s tan t .  These lymphokine-activated k i l l e r  c e l l s  
LAK) represent a class oE cyto ly t ic  e f f e c t o r s  d i s t i n c t  from C R  ar N!? cells. based on s mum- 
er of c r i t e r i a  Including k ine t ics  of activatioat, s t imulat ing sigq.1, karget kpec i f ic i ty ,  and 
e l l  phenotype. While the  LAK e f f e c t o r  is {dent ical  t o  CTL (OKT 3* and OKT 8+ in 'the human, 
nd Thy 1+, and Lyt 2+ in the mouse) the precursor cell does not necessar i ly  express a T 
e l l  phenotype: i n  the human the precursor is OKT 3-. Leu 1-. and OKT 11'. and i n  the  

In ordar t o  t e s t  a possible  therapeut ic  
o l e  f o r  LAK cells, adoptive immunotherapy s tudies  of a murina tumor have been i k i t i a t e d .  
AK prepared by i n  v i t r o  ac t iva t ion  of e i t h e r  normal or  tumor bearing mouse splenocytes with 
L-2, were t ransferred by i v  in jec t ion  into syngeneic mice bearing pulmonary metastases from 1 he 816 melanoma. Signif icant  reduction i n  numbers of metastases and a s igni f icant  improve- 

cent i n  survival  was observed a f t e r  adoptive t ranafer  of LAK ce l l s .  

0391 &- 

use is found i n  the spleen of nude and B mice. 

03% TUMDR IMMUNOTHERAPI BY ANTI-IDIOTYPIC ANTIBODIES, Joseph Haimovich, Daphna B. Burowski 
and Esther Hurwitz, Dept. Human Microbiology, Sackler Faculty of Medicine, Tel-Aviv 
University, Ramat-Aviv 69978, and t h e  Weimann I n s t i t u t e  of Science, Rehovot 76100, 
I s r a e l .  

Id io typic  determinants of immunoblcqulins on B-lymphocyte tumor cells a r e  considered a s  tumor 
associated antigens and as convenient t a r g e t s  f o r  immunotherapy by an t i - id io typic  ant ibodies .  
I n  our s tud ies ,  the  murine B-cell lymphoma 3W-13, propagated i n  C3H/eB mice, i s  used as  a 
model f o r  human lymphomas and f o r  human tumors i n  general. Anti-3132-13 idiotypes were obtained 
upon immunization of WU/c rats with the Fab of 38C-13 I g M  (prepared by t ryps in  d iges t ion) .  
Spleen c e l l s  frcm the  iwunized  r a t s  w e r e  fused wi th . the  c e l l s  of murine plasmacytoma c e l l -  
l ines .  Gne hybridoma, producing monocional anti-38:-13 .idlotype antibodies of t h e  IgGl subclass 
w a s  se lec ted  f o r  fur ther  s tud ies .  Aff ini ty-purif ied ant ibodies  from t h e  growth mediun of this 
hybridma,  a h i n i s t e r e d  a t  10 pg/mo6ise 'i .p.,  2 d a y s ' a f t e r  a challenge of lo4 38'2-13 c e l l s  i . p ,  
had a s i g n i f i c a n t  pro tec t ive  e f f e c t  (causing a marked delay i n  tumor growth and lowering tmox 
incidence) .  A t  1 )Is/mouse, no pro tec t ive  e f f e c t  w a s  obsqxved. Aff ini ty-purif ied goat  anti-38C- 
13 idiotype ant ibodies  and t h e i r  F ( a b ' ) 2  fragments, when'administered a t  high doses (1 mg/muq. 
w e r e  a l s o  e f fec t ive  i n  e i t h e r  preventing o r  delaying death due t o  tumor development. The in- 
fluence of F(ab'I2 fragments on tumor development suggests t h e i r  i n d i r e c t  e f f e c t  on tumor 
growth through the  induction of the  h o s t ' s  imnune system. Studies a r e  underway t o  s e l e c t  f o r  
hybridomas producing anti-38C-13 idiotype ant ibodies  of d i f f e r e n t  subclasses. This is being 
done i n  order  t o  inves t iga te  the  mechanisms of t h e i r  a c t i m  on t h e  tumor c e l l s  by e i t h e r  a 
d i r e c t  cytotoxic  e f f e c t  or regulatory e f f e c t s  implied by the  "Imnune network" theory. 
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0393 REGRESSION OF FRIEND VIRUS LEUKEMIA BY ME TRANSFER OF SPECIFICALLY REACTIVE T CELLS, 
Candace S .  Johnson and P h i l i p  Furmanski, Am: Cancer Research Center ,  Lakewood, CO 
80214. 

Fr iend  v i r u s  (FV) induces an erythroleukemia cha rac t e r i zed  by massive splenomegaly, severe 
Inmunosuppression and death.  A v a r i a n t  strain of F r i end  v i r u s  (RFV) induces an i d e n t i c a l  
d i s e a s e  excep t  t h a t  i t  spontaneously r eg res ses  i n  30-70% of t h e  leukemic animals. 
is i n u n o l o g i c a l l y  mediated wi th  T cell and macrophage func t ion  playing a central role. 
S p e c i f i c a l l y  r e a c t i v e  T c e l l s  a r e  found i n  t h e  sp l eens  of r eg res so r s  (animals  t h a t  will 
r e g r e s s ) .  
r eg res s  by t h e  t r a n s f e r  of s p e c i f i c a l l y  r e a c t i v e  c u l t u r e d  

o b t a i n e  from T cell c u l t u r e s  t h a t  were derived from mice i m n i z e d  with mul t ip l e  i n j e c t i o n s  

in t e r l euk in -2  con ta ln ing  medium wi th  weekly a n t i g e n i c  s t imu la t ion  by mitomycin C t r e a t e d  
v i rus - in fec t ed  cells (same as i m n i z i n g  source ) .  The c u l t u r e d  T cells demonstrated high 
l e v e l s  of s p e c i f i c  i n  v i t ro  c y t o t o x i c i t y  d i r e c t e d  a g a i n s t  v i r a l  an t igens .  The s p e c i f i c a l l y  
r e a c t i v e  T cells  caused apparent ly  permanent r eg res s ion  of leukemia when inocu la t ed  i n t o  
p rogres so r  animals. Regression was obtained when t h e  T cells were inocu la t ed  i n t o  f u l l y  
l eukan ic  animals;  no o t h e r  t r ea tmen t  was required.  These r e s u l t s  suggest  t h a t  p rog res s ive ly  
leukemic mice can be made t o  r e g r e s s  by t r ea tmen t  with cu l tu red  T cells t h a t  are s p e c i f i c a l l y  
r e a c t i v e  a g a i n s t  v i r a l  ant igens.  (Supported i n  p a r t  by NIH Grant CA-33939 and g r a n t s  to t h e  
Am: Cancer Research Center  from Robert  A. S i l v e r b e r a  and Richard L. Robinson.) 

Regression 

To detennine whether p rogres so r s  (animals  t h a t  will no t  r e g r e s s )  can be made t o  
cells, FV leukemic mice (day 14 

p o s t  v i r u s )  were given two i n j e c t i o n s  a week a p a r t  of 5x10 b T cells. The T lymphocytes were 

of 5x10 i! UV-irradiated FV-infected cell lines. The T cell c u l t u r e s  were c a r r i e d  i n  50% 

0394 ANTI-TAC RICIN A-CHAIN CONJUGATES SELECTIVELY INHIBIT PROTEIN ~ S I S )  IN AUW 
T CELL LEuRBMIA/LYM.PFlOHA VIRUS (HTLV) INFECTED LlUluREMIC T CELLS, H. Kronke, J.H. 

Depper, U.J. Leonard, E.S. Vltet ta+,  T.A. Waldmann, and W.C. Greene, N C I ,  AIR, Bethesda, 
MD 20205, and Department of Microbiology+, un ivers i ty  of Texas, Dallas, TX 75235 
Adult T cell leuker ia  (ATL) I s  comprised of malignant HTLV infected mature T c e l l s ,  which 
express  la rge  numbers of receptors  f o r  T c e l l  growth fac tor  (TCGF). I n  an attempt t o  explo i t  
the  r a t h e r  s e l e c t i v e  expression of t h i s  T c e l l  ac t iva t ion  ant igen,  we conjugated monoclonal 
anti-human TCGF receptor  antibody, anti-Tac, t o  pur i f ied  A-chain of the  r i c h  toxin,  t o  
obta in  a reagent p o t e n t i a l l y  cy to toxic  f o r  ATL cells. Anti-Tac r i c i n  A-chain conjugates (ant i -  
Tic-A) were cytotoxic  producing ha l f  maximal i n h l b l t i o n  of pro te in  s p t h e s i s  (ID501 i n  primary 
HTLV pos i t ive  tumor cel l  l i n e s ,  ETLV transformed cord blood lymphocytes and i n  f resh  l e u k e d c  
lymphocytes from an ATL pat ien t  at. concentrat ions ranging from 2 x 10-1d t o  7.5 x 10-10~. 
I n  cont raa t ,  monoclonal cont ru i  UPt-I0 r i c l n  A-chain conjugates e x h i b i t d  a 100 t o  200 fo ld  
higher  IDSO. The  inh ib i tory  effects of hati\-Tac-A were completely reversed by either uncon- 
jugated anti-Tac or pur i f ied  TCGF. but not by monoclonal OKT3 or OKTI, ind ica t ing  t h a t  lnhi- 
b i t i o n  w a s  mediated by conjugated r i c h  A-chain in te rna l ized  v i a  t h e  TCGF receptor. l u r t h e r ,  
p ro te in  synthes is  i n  HTLV negat ive l e u b l c  T c e l l  l i n e s  and EBV transformed B cell l i n e s  
lacking TCGF receptors  was not  inh ib i ted  by concentrat ions of ant i -TaeA producing >95% 
i n h l b l t i o n  i n  ATL ce l l s .  The d a t a  de lons t ra te  t h a t  mt i -TacA is an e f f e c t i v e  inmunotoxin 
capable of producing s e l e c t i v e  i n  v i t r o  cytotoxlc  e f f e c t s  on HTLV Infected ATL cells. 

0395 STRATEGIES FOR PRODUCTION O F  MONOCLONAL ANTI-IDIOTYPE ANTIBODIES AGAINST 
HUMAN B CELL LYMPHOMAS. Ronald Levy, Kristiaan Thielemans, David G. Maloney, Timothy 
C. Meeker, Junichiro Fujimoto,'Roger A. Warnke, Jane Bindl, Carol Doss and Richard A. Miller, 
Stanford University, Stanford, CA, 01305 

Murine monoclonal antibodies (MAB) against t he  idiotype (Id) of B lymphocyte malignancies are powerful 
reagents for study of these diseases and potentially useful for treatment.  Streamlined procedures for the 
production of these anti-Id MAB have been derived. Initially, t he  Id immunoglobulin (Ig) from non- 
secreting B cell tumors was "mscued" by human x mouse or human x human hybridization. Thew somatic 
cell hybridizations resulted in secretion of human Ig in 10% and 100% of the fusions, respectively. In a 
second step, anti- Id MAB were produced using the  "rescued" Id Ig as immunogen. Our current strategy is 
based on a one-step procedure where the tumor cell suspension is used as immunogen. With this method of 
immunization and a sensitive screening assay, we are able to detect  anti-Id MAB with a frequency of I% 
of total hybrids. Using a pool of ten different h o m d o ~ l  anti-idiotype antibodies, each reactive with the 
tumor of one patient, we have searchedfor  i d i o t y p  rektedns among a subsequent panel of 50 additional 
tumors. No cross-reactions were found, Indicating that our current strategy results in the identification 
of unqiue idiotypic determinants among human B cell tumors. &fore a therapeutic trial, an in vitm assay 
is performed to determine the level of circulating antigen (Id) in the serum. Such f r ee  antigen can 
interfere with the  binding of MAB to target  cells, thus limiting therapeutic effectiveness. W e  have 
at tempted to lower serum Id protein by plasmapheresis. This maneuver has had different degrees of 
effectiveness depending on the tumor distribution (intravascular versus extravascular). 
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0396 T CELLS SELECTED WITH A TUMOR-RELATED, MONOCLONAL, AUTO-ANTI-IDIOTYPIC ANTIBODY 
MEDIATE TUMOR-SPECIFIC DELAYED-TYPE HYPERSENSITIVITY AND LIMIT TUMOR GROWTH, 
Karen A. Nelson and Evan George, Fred Hutchinson Cancer Research Center, Seattle, 
Wa 98104 USA. 

Monoclonal antibody 4.72 behaves as if anti-idiotypic to the response of BALB/c mice to a 
syngeneic, MCA-induced sarcoma, MCA-1490. T cells from BALB/c mice immunized with antibody 
4.72 can transfer delayed-type hypersensitivity (DTH) to MCA-1490 when injected into naive 
mice (Nature 303,627,1983). We thus asked if T cells with the idiotype defined by antibody 
4.72 were detectable in mice with MCA-1490 tumor and if lines of such T cells could be estab- 
lished and used in immunotherapy of this tumor. Lymphoid cells were obtained from lymph nodes 
adjacent to MCA-1490 tumors in BALB/c mice. These cells were incubated with antibody 4.72 
coupled to biotin and with avidin-FITC. Brightly fluorescing cells were selected using a 
FACS-IV; brightly stained cells were not seen after treatment with a biotin-coupled control 
antibody and avidin-FITC. The sorted cells were cultured with 11-2 without further stimula- 
tion with antigen and have been mantained in culture for over twelve weeks. Cells from one 
line designated 4.72-90-3, retained the idiotype defined by antibody 4.72 and were positive 
for Lyt-1 and negative for Lyt-2 . When mixed with irradiated tumor cells and transferred to 
the footpads of naive mice, 4.72-90-3 cells mediated DTH to MCA-1490 but not to two other 
MCA-induced sarcomas. Likewise, 4.72-90-3 cells limited tumor growth when mixed with viable 
MCA-1490 cells and injected subcutaneously into naive BALB/c mice. The ability of 4.72-90-3 
cells to limit the growth of established tumors will be assessed. 

Raymond Ranken and Emanuel Calenoff, Carcinex, Burlingame, CA .94010. 

Human monoclonal antibodies reactive against syngeneic breast tumor- 
associated epithelial cells have been developed utilizing a two stage 
immortalization protocol. Patient B lymphocytes presumably exposed to 
tumor antigens were harvested from a tumor-involved lymph node and 
transformed in vitro with Epstein Barr Virus. Approximately 2 %  of the 
cultures of transformed B cells were found to be making antibodies that 
bound to sections of breast tumor tissue. The antibody-producing B 
lymphoblastoid lines not reactive against normal epithelial cells were 
then fused with a 'nunan mveloma cell line to form hybridomas. Of six 
stable hybridomas chosen for anti-breast tumor reactivity, all produce 
IgM and one produces both IgM and IgG. Further characterization of these 
human monoclonal antibodies is in progress. 

0398 SEVERE DEFICIENCY OF MATURE B CELLS IN MULTIPLE MYELOMA PATIENTS: OBSERVATIONS AND 
HYPOTHESIS: Linda M. Pilarskil, Michael Mant2, Bernard A. Ruether3, Andrew BelchZ, 
Department of Immunology1 and Department of Medicine2, University of Alberta; 
Department of Medicine, University of Calgary3. 

Mature B cells can be defined as sIg+ lymphocytes. Normal individuals have 3 - 10% B 
cells. In contrast, in patients with multiple myeloma from 0.01 - 1% of peripheral blood 
lymphocytes (average = 0.3%) are sIg+ B cells. A decrease in mature B cells could result 
from a) deficiencies in the entire B cell maturation pathway or b) a block in B cell 
maturation. Our evidence suggests that B cell maturation is blocked. Analysis of the 
expression of Ba-1, a B cell differentiation antigen, indicates that a large proportion of 
myeloma patients have normal or supra normal numbers of Ba-l+ cells in their PBL. The 
patients Ba-l+ cells are sIg-, suggesting that B cell differentiation is blocked just prior 
to sIg expression. We hypothesize that this late stage block in B cell development is due 
to the existence of an immunoregulatory network specific for antigenic determinants ex- 
pressed on sIg molecules. Support for this hypothesis comes from our observation that after 
EBV transformation a very large proportion (68%) of the few remaining B cells in patients 
secrete antibody specific for semi-private or public determinants on F(ab)Z fragments. Anti- 
F(ab)Z reactivity is virtually absent in normal B cells (0.03%). In addition, memory B 
cells specific for vaccination antigens appear to escape the blockade. We predict that 
immunoregulatory T cells, particularly T suppressor cells are responsible f o r  the block in 
B cell maturation. Funded by National Cancer Institute of Canada. 
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0399 A NOVEL APPROACH TO PRODUCTION OF ANTI-TUMOR MONOCLONAL ANTIBODIES: ANTIBODY TO A CELL 
SURFACE GLYCOPROTEIN ASSOCIATED WITH TRANSFORMATION BY A HUMAN ONCOGENE, 

Jack A. Roth. P h i l i p  Scuderi ,  Er ic  Westin, Robert Gallo, National Cancer I n s t i t u t e ,  Bethesda, 
MD 20205 

Transfect ion is a technique f o r  inducing t ransformation of normal f i b r o b l a s t s  (NIH 3T3) with 
DNA from human t u m r s .  Our goal  is t o  determine i f  these transformed cells express new sur- 
face ant igens associated with malignancy. 
human acute  lymphocytic leukemia (ALL) and transformed f o c i  were selected for  growth in s o f t  
agar. 
Monoclonal ant ibodies  were produced and screened f o r  binding to  the parental  ALL, transfec- 
t a n t ,  and 3T3 cells in an enzyme-linked assay. The monoclonal ant ibodies  designated 17-983 
bound t o  ALL and t ransfec tan t  but not  N I H  3T3 plasma membranes. Immunoperoxidase s ta in ing  
confirmed t h i s  binding pa t te rn  and demonstrated t h e  ant igen was expressed on the  c e l l  sur- 
face. 
leukemias but not by acute  mylogenous leukemias ( 0 / 8 ) .  Strong ant igen expression was a l s o  
noted on 15/29 s o l i d  tumors and 2/23 nprmal tissues, suggesting the  ant igen may be re la ted  
t o  both a normal c e l l u l a r  oncogene bmologue and transforming oncogene product. Expression 
of the  ant igen by t ransfec tan ts  cor re la ted  with t h e  presence of a s i n g l e  6.1 ki lobase human 
DNA sequence. The antibody binding s i t e  of the ant igen w a s  inact ivated by t ryps in  and gluco- 
s idase  ind ica t ing  the  ant igen was a glycoprotein. 

NIH 3T3 c e l l s  were t ransfected with DNA from a 

Tranefected cells containing human DNA sequences were used t o  immunize BALB/C mice. 

The ant igen was  s t rongly  expressed by 5 J 6  cul tured T c e l l  leukemia l i n e s ,  410 n u l l  

Monoclonal ant ibodies  t o  oncogene re la ted  
ns mav be o o t e n t i a l l v  ueefgl h r  and theraov. 

DETECTION OF VARIABLE REGIONHETEROGENIETY IN HUMAN AND MOUSE MONOCLONAL ANTIBODIES 
D r e w  Weisaman*, T. Rothstein', and A. Marshak-Rothsteing, Departments of 

Microbiology and Hematology, Boston Universi ty  School of Medicine, Boston, Ma., 02118 
The f i r s t  s t e p  in t h e  production of an t i - id io typic  ant ibodies  against  human B-cell 

malignancies is t o  i s o l a t e  tumor s p e c i f i c  immunoglobin (Ig) .  One approach is t o  fuse malig- 
nant cells and mouse myeloma c e l l s  in order  t o  induce Ig secre t ion .  However, tumor derived 
B-cell hybrids must be dis t inguished from contaminant normal B-cell hybrids. 
developed a rapid method of comparing monoclonal ant ibodies  by l imi ted  pro teo lys i s  and 
electrophoresis .  
between d i f f e r e n t  hybrids in human-mouse and mouse-mouse fusions.  The method takes  two days 
t o  complete, uses readi ly  ava i lab le  equipment, and is only s l i g h t l y  more time comsuming than 
a radioimmunoassay. 
highly reproducable banding pa t te rhs  on electrophoresis .  The s e n s i t i v i t y  of t h i s  method has 
been judged by comparing the  banding pa t te rns  of monoclonal ant ibodies  from A / J  mice d i rec ted  
against  azophenylarsonate. Antibodies t h a t  belong t o  the  major cross  reac t ive  idiotype 
family (CRI+) a s  determined by amino ac id  sequence ana lys i s  resu l ted  in s i m i l a r  but not  
i d e n t i c a l  pa t te rns ,  whereas those t h a t  were CRI-  yielded markedly d iss imi la r  pa t te rns .  
example of t h e  usefulness  of t h i s  technique, mult iple  colonies  from human B-cell leukemia 
fusions were compared t o  demonstrate t h a t  t h e  resu l tan t  hybrids  secreted Ig with the  same 
bandinn pa t te rns  and came from the  c lona l  malianancv. 

W e  have 

This technique has been used t o  demonstrate primary s t r u c t u r e  homology 

Immunoglobin is digested with chymotrypsin in SDS which r e s u l t s  in 

In an 

(Suppo;ted by N I H  t r a i n i n g  grant  *5-T32-CA-09423, N I H  grant  @AI19892, and ACS gran ts  %-170 
and +IM- 357. ) 

Functional Domains of MHC Molecules (Type I/Type /I) 

0401 coNsIwcTION AND EPRESSlUN OF HYBRID H2Kb AND H-2Db GENES, H.J. Allen, Mellor, 
A.L., Weiss, E. and Flavell, R.A., Biqen Research Corp., Cambridge, MA 02142 

We have previously reprted the mlecular cloning of the genes encoding H-28 and H-2Db 
class I antigens in the B-10 m e .  These genes were expressed in muse L cells and recog- 
nized by both allogeneic and virus specific cytotoxic T cells (Cm). 
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04011 "Functional Epitopes of la Molecules: Use of Ia Hutants to Predict Effects of 
Anti-la Antibodies" aUgb Auchincloss. Jr.. Laurie A. Glircber 

There has been conflicting evidence on whether T cell recognition sites on the Ia 
mlecule (histotopes) coincide with serologically defined Class XI determinants. 

of I-Akrestricted T cell hybrid- and a panel of monoclonal anti-Ia antibodies to re- 
exaine this issue. Tvo anti-Ia mAb which define epitopes absent on the surface of the A19 
cell line were able to block the activation by the wild-type cell of the group of T cell 
hybridoras for which the A19 mutant cell failed to present antigen but were unable to block 
the activation of the group of T cells for ubich the A19 served as a potent antigen presenting 
cell. These No antibodies, therefore, appear to define both a serologic and a functional 
epitope and to behave in a histotope-specific manner. These attributes, however. cannot 
necessarily be extended to other anti-la antibodies. 

A Class I1 mutant antigen presenting cell line, Al9, vas used in concert with a panel 

04)3 

Several d i f fe ren t  I - A  u t a n t  c e l l  l i nes  have been isolated from the I-A' expressing TA3 
c e l l  l ine,  a hybrid l i n e  derived frar the fusion of (BALB/c x A/J)F1 spleen ce l l s  w i th  the 
Ia+ B 1- M12.4.1 o f  BALB/c or ig in.  The mutants *ere obtained frol EBEuta nized 
ce l l s  which -re subsequently subjected to negative inmunoselection wi th ant i - I -Aymno- 
clonal antibody and cap1-t and then to pos i t i ve  s l ec t ion  by electronic cel l -sort ing 

ce l l s  *ere then cloned and the clones tested w i t h  a panel o f  I-A' antibodies fo r  serological 
phenotype. 
include the a b i l i t y  t o  s t i u l a t e  o r  present antigen t o  long-tern a l l o -  and antigen-reactive 
T c e l l  l i nes  and hybridmas and the a b i l i t y  t o  s t i u l a t e  T ce l l s  i n  a primary mixed 
1-yte reaction. Biocheuical analysis o f  the u t a n t  I - A  mlecules expressed by these 
ce l l s  MS dme by two-dillensional gel electrophoresis and peptide mapping. To date we have 
iden t i f i ed  a nuber o f  d i f f e ren t  c e l l  l i nes  tha t  express mutant % polypeptides and a t  least  
one c e l l  l i n e  tha t  expresses a mutant 
the functional s i tas  o f  recognition on$-Ak molecules by alloantibodies and a l lo -  and 
antigen-reactive T cel ls.  

FUNCTIonAL AllD BIOCHEMICAL AMLYSIS  OF WANT I -AK CELL LINES, Barbara N. Beck, 
6eorge 6. Schlauder, Laurie H. 61incher, Michel Pierres and David J .  McKean. Mayo 
Cl in ic,  Rochester. m 55905 

k 

a f t e r  staining f o r  fluorescence w i th  another anti-I-A f mnoclona antibody. The selected 

The mutant c e l l  l i nes  are also tested for phenotype i n  functional assays which 

polypeptide. These studies w i l l  enable us t o  define 

(#04 

The u r i n e  I-region genes d the tw, c e l l  surface glycoproteins. the I - A  and I -E,  
tha t  play c r i t i c a l  ro les i n  determining i u n e  responsiveness o f  a mouse. 
encoding the I - A  antigen ( D  and 6 genes) have been cloned and sequenced. As an 
approach t o  understanding the mechanism by which I - A  antigen operates i n  regulating 
the i l u n e  response and as res t r i c t i ng  elements i n  t 

I -Ad  bearins B l q h m a  ce l l s  o r  ucrophages. 
w i t h  both Q and I 
to tht of the endogenous I-! antigen &.were e f f i c i en t  i n  s t i v l a t i n g  a panel o f  
a l lo-speci f ic  as wel l  as I - A  Cells transfected 
w i th  A,, o r  w i th  A gms on lxgenera l l y  could not s t i u l a t e  I -Ab  a l l o s p c i f i c  T ce l l s  
nor I -Ab  r e s t r i c d d  antigen-specific T cel ls.  

oa)3 

FUNCTIONAL EXPRESSION OF CLOllED CLASS I 1  H I C  GENES ON B LYRPHW CELLS AND 
IUtROFWMES. A w a h  Ben-Nun. Laurie 6 1 i ~ h e r ,  Ecbund C h i ,  and J. 6 .  Seickn. 
Dept. o f  Gcnetscs. Harvard Medical School, Boston. MA 02115 

The genes 

associative recognition o f  
antigen by T 1-ytes. the genes encoding the I - A  lF antigen have been introduced in to  

Recipient c e l l s  tha t  were transfected 
gcnes expgessed levels of I-Ab antigeh tha t  were comparable 

res t r i c ted  antigen speci f ic  T cel ls.  

OI lllc CUSS I Wrrans US= cil (z(llhp. Jeffrey A. Bluestomf.Cmtthia 
? a h * ,  S t d e y  6. kthclsat, 1nd S t e m  Gciert, a t i o d  Caacer Inst. kthesda. 
HD 20205 a d  tAlbert Einstein Col. IM.. Bronx, 1R 10461. 

Class I olamles express for- determinuts sbfcb are recognized by both alloreactin e m -  
todc ? lym-ytes (Cll.) md allonntibodies. Scrologieal amalye~u have m-eted that tbwe 
decudlurte are located in 2 or 3 epitope clusters. no examine farther the relatioubip aamg 
-tm r.ropizcd by CTL a d  alloantibodies. in rftro-derid B-Zb lltant t-r cells 
RR mtrbied luiw ~ n .  clort. -at& fr~l differcat alloreactive c ~ i m m t i o ~ .  Amti-*=" 
-led amtibodies <&) reprcscathg different epitop clamterm e r e  used to i-sclect 
€+ab expressisg t w r  cells. -zed cells RR treated rep.tedly uith a ab plan 
capl-t. 

were p.itirc1y wla~tsd by nmraclre ktinted cell sorting using a pm1 of ati-ti-Zb 
&bm 4 &laud wing a f t  rg.r. C l e m  with r e e d  reactivity with the .elatin8 antibody 
w m d  rsrtivity with otimr asti-i+~b 
~d ir wire wived B-& l tce (e.g. BIIL, .IO,.~IL. BHIO a d  BHII). ~n m e e ~  of 
t- -t cell 1i.U which hmd been sclated oe the h i e  of .nological alteratlou. the 
Warirrt(.) recogaid b cil cl- of different smificities u a  rltered -ti* a 
relachnsbip be- the mtrpcturu -&zed by cbc cil a d  dloutibdies. 

-tam of CTL c l a  reuttvity. T k m e  resdtm -t tht lllorcwtiwe 1 cells n y  recog- 
lLzc 1E epifoy el- s p c i d l y  related to tbme r- by alloantibmdies bwt either 
t h  -1- or tLr -1- drtarlurt. rscosizcd by Cn. aad allomtlbodies different. 

l'k duority of re8idP.l cells which a- m r m l  amumts of cell surface 

n r e  e d m e d  ming 1 panel of CTL claaem 

Ebuever. OD 

correlatim baa h detated tL mere- -file of a mutant a d  the 
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MULTIPLE Fz"AL SITES ON A SINGLE Ia KLECULE DEFINPEZ) USING T CELT,, CLONES AND 
~ I B O D I E S  WITH CHAIN D E E W I N B 3  SPECIFICITY. 
A n h y  J. Infante, Patricia A. Nelson, M i & l  Pierres, a d  C.G. Fattnmn, Stanford 
University, Stanford, CA 94305.  

John G. IYelirqx, Minoru Shigeta, 

Waxclonal antikcdies were used to inhibit the proliferation of anti- reactive (C57Bt6/J  
X A/J)F1 restricted T Cell clones. 
clones mto i3K) sfp"R": One Of which reCqnizes the % k A ~  mOkcUle and the other group which 
m z e s  the A, % mlecule. 
reactivities of nnmclonals to the % or A chain?,. 
dimensional analysis of Ia mlecules f? 81 spleen cells, we could indepenaently nap  the 

of chain localizahy,of the an- reactivity have agreed. 
blocking of the hk% 
restriction site per Ia m+le. 
sites, either throu?~ ccnhna torial aSSOCiat i cn  Of u and 6 
site per mlecule, - the n m h r  of ways Ia nwlecules can function in antigen 
presentation. 

We have been able to sgt&vide these F1 restricted T cell 

Us- clones with defined reactiVities, m could assign the 
By innuxiprecipitation and W 

reactivities of the mroclonal an- s to the A, or Ag chain. m date, these W m+.fdS 
Futher, the differential 

restricted T cell clmes suggests that there exists mre than ane 

Chains OK by US- mre than 
Increasing the n m h r  of pssible f u n c t i d  Ia restriction 

0407 ANALYSIS OF H-2 DOMAINS REQUJRED FOR ALLORECOGNITION BY CTL CLONES, Lee A. Henderson, 
and James FonuFn, Univ. TX. Hlth. Sc i .  C t r .  Dal las ,  TX. Iwona Stroynowski , Lee Hood 

75235 and Cal i forn ia  I n s t i t u t e  of Technology , Pasadena, CA 91109 

Histocompatibi l i ty  ant igen (H-2 i n  the  mouse) recogni t ion by T lymphocytes is a required 
event i n  the  regulat ion of c e l l u l a r  immunity. A prec ise  determination of the  H-2 domains 
e s s e n t i a l  i n  T c e l l  recogni t ion requi res  ana lys i sdby  cloned T c e l l s .  CTL clones were 
generated from i n  v i t r o  s t imulat ion of dm2 (an L de le t ion  mutant) with BALBK spleen 
c e l l s .  For ana lys i s  of H-2 domain requirements xe hive used i n  these s tud ies  L c e l l  
t ransfec tan ts  which express var ious domains of L , D , and 27.1 (an H-2 pseudogene). 
Cloned cyto t i c  T lymphocytes s p e c i f i c  f o r  Ld were assayed i n  a standard chromium re lease  
assay with 'Cr-labeled 1 c e l l  t raosfec tan ts .  The r e s u l t s  of these  experiments w i l l  def ine  
the  r o l e s  of the  e x t r s c e l r u l a r  H-2 domains i n  al lorecogni t ion.  
L.A.H. is a Fellow of The Cancer kesearch I n s t i t u t e ,  N.Y. 

0408 ANALYSIS OF ANTIGENIC SITES ON HLA-B7, Andrew Herman, Mark Holteman,  Pe ter  Parham, 
Sherman Weissman and Victor H. Engelhard. Univ. of Virginia ,  Char lo t tesv i l le ,  VA 22908 

Stanfor-d Univ., Stanford, CA 94305 and Yale Univ., N e w  Haven, CT 06510. 
b r i n e  L c e l l s  expressing HLA-A2 or  -B7 were i s o l a t e d  a f t e r  DNA-mediated gene t ransfer  

(DNA-MGT) with genomic clones encoding -A2 o r  -B7 genes. Monoclonal antibody (moAb) binding 
analyses showed t h a t  the  cells s tab ly  expressed high leve ls  of -A2 o r  -B7 and re ta ined  a l l  of 
the moAb-defined, heavy chain associated an t igenic  determinants, but  lacked those determinants 
associated with human 62-microglobulin (Bgm). These transformants could a c t  a6 t a rge ts  f o r  
cytotoxic  T lymphocyte (CTL) clones s p e c i f i c  f o r  -B7 o r  -A2 ant igens expressed on human c e l l s .  
However, the  CTL clones exhibi ted c lona l  v a r i a t i o n  i n  t h e i r  a b i l i t y  to  lyse  the  transformants. 
Since the  ant igens a r e ,  by sero logica l  c r i t e r i a ,  s t r u c t u r a l l y  i n t a c t ,  these  r e s u l t s  suggest 
t h a t  the  assoc ia t ion  of HLA heavy chains with murine, ra ther  than human, 62m may a l t e r  an t i -  
genic  determinants t h a t  a r e  important f o r  CTL recogni t ion.  Further, the  a b i l i t y  of -A2 specif-  
i c  CTL clones t o  lyse  the  human-mouse somatic c e l l  hybrid CTF'41 para l le led  t h e i r  k i l l i n g  of 
-A2 pos i t ive  L c e l l s .  CTP41 expresses,HLA-AZ, but  lacks the chromosome encoding human 62m. 
DNA-MGT is  being used t o  introduce -A2 and -B7 genes i n t o  c e l l s  expressing human 62m. S i te -  
d i rec ted  mutagenesis is now being appl ied t o  the  loca l iza t ion  of moAb- and CTL-defined an t i -  
genic  determinants on the  -B7 molecule. Synthet ic  ol igonucleot ide l inkers  have been inser ted  
a t  s c a t t e r e d  sites i n  the  a1 and a2 domains of -B7. These a l t e r e d  -B7 genes w i l l  be  introduce4 
by DNA-MGT. i n t o  appropriate  -B7 negative hos ts  and t h e i r  b io logica l  a c t i v i t y  assessed by use 
of HLA-specific aoAb and CTL clones. 
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0409 ANALYSIS OF ANTIGEN PRESENTATION TO AND GENETIC C3NTIU)L OF LIISULIN S W C I F J C  PND 
INSULIN ACTIVATED AUTOREACTIVE T CELLS I N  H-Zb A N D  H-2bm12 M I C E ,  S r i g i t t e  T. Huber and 
Paula S .  Hochman, T u f t s  U n i v e r s i t y  School o f  Medicine, Boston, Massachusetts 02111. 

I n s u l i n  s p e c i f i c  T c e l l  p r o l i f e r a t i o n  and an t ibody  p roduc t i on  by responder H-2b mice i s  
r e s t r i c t e d  t o  the  A cha in  l oop  de terminant (s  o f  bee f  i n s u l i n  presented by the  s p e c i f i c  I r  

Ia.W39, a l though they  express the  general  I r  phenotype o f  w i l d t y p e  H-Zb mice and d i f f e r  i n  
t h e i r  I - A B  gene produc t  by o n l y  4 amino ac ids .  To assess the  mechanism o f  I r  gene c o n t r o l  o f  
i n s u l i n  responses, i n s u l i n  s p e c i f i c  and i n s u l i n  a c t i v a t e d  au to reac t i ve  T c e l l  hybridomas (THY) 
were prepared by f u s i n g  T c e l l s  o f  bee f  i n s u l i n  pr imed 86 o r  bm12 mice t o  BW5147. The c loned 
i n s u l i n  s p e c i f i c  H-2b THY va ry  i n  t h e i r  f i n e  s p e c i f i c i t y ,  recogn iz ing  ep i topes  mapping t o  t h e  
A o r  B c h a i n  o f  i n s u l i n ,  and i n  t h e i r  a b i l i t y  t o  induce po lyc lona l  B c e l l  p r o l i f e r a t i o n  and 
d i f f e r e n t i a t i o n .  
w h i l e  the  l a t t e r  can o n l y  serve as he lpe rs  i n  the  presence o f  i s o l a t e d  B cha in ,  a l though they  
a l l  produce IL -2  upon s t i m u l a t i o n  w i t h  the  i n t a c t  an t i gen .  I n s u l i n  s p e c i f i c  H-Zb o r  H-2bm12 
THY see f o r e i g n  an t i gen  o n l y  i n  t h e  con tex t  o f  86 o r  bml2 APC, r e s p e c t i v e l y .  The m a j o r i t y o f  
a u t o r e a c t i v e  THY show the  same r e s t r i c t i o n  t o  syngeneic I a ,  w h i l e  some recogn ize  I a  de termi -  
nants shared by t h e  mutant and w i l d t y p e  mice. These data suggest:  1 )  t h a t  t he  f i n e  s p e c i f i -  
c i t y  o f  i n s u l i n  a c t i v a t e d  T c e l l s  i s  l e s s  r e s t r i c t e d  than r e f l e c t e d  i n  p r o l i f e r a t i o n  and PFC 
assays, 2 )  t h a t  t h e  i n s u l i n  m l e c u l e  i s  presented by I - A b  i n  a very  s p e c i f i c  c o n f i g u r a t i o n  
t h a t  a l l ows  f o r  d i f f e r e n t i a t i a l  recogn i t i on ,  and 3)  t h a t  t he  ap a r e n t  r e t e n t i o n  o f  t he  H-Zb.Ir 
phenotype by the  mutant masks t he  g e n e r a t i o n o f  an a l t e r e d  self-!-A r e s t r i c t e d  T c e l l  repertowe. 

gene produc t  Ia.W39. The mutant B6.C-Ebm1 3 (bm12) mice a re  unresponsive t o  i n s u l i n  and l a c k  

The former THY s t i m u l a t e  G c e l l s  i n  the  presence o f  n a t i v e  beef  i n s u l i n ,  

0410 BIOCHEMISTRY OF M A  STRUCTURAL VARIANTS WITH ALTEBED SEROLOGICAL AND CELLULAR RECOGNL- 
TION DETERMI2UINTS. Michael S. Krangel, Shigeru Taketani, Donald Pious, Willim Biddi- 

son. Hergen Spi ts .  Jan J. van der  Poel and Jack L. S t r w i n g e r ,  Cold Spring Harbor Laboratory. 
Cold Spring Harbor, NY 11724 and Harvard University. Cambridge, Ma 02138. 
Peptidr  mopping and sequence analysis  vere used to  inves t iga te  the s t ruc tures  of na tura l  and 
mutagen induced var ian ts  of H U - A Z  and HLA-87. HLA-AZ ant igens have been ident i f ied  vhich a r e  
serological ly  indfst inguishable  (or nearly so) from the  predminant  HLA-A2 antigen, yet  which 
are not recognixed by a l l o r e a c t i v e  or ae l f - res t r ic ted  CTLS. Comparative ana lys i s  of HLA-A2 
antigena from donors N7. DR1. DB1. ANI. DK1 and WU define tvo discrete subtypes; s ince a l l  
car ry  s u b s t i t u t i o a s  i n  the pept ide spanning residues 147-157 of the  heavy chain. t h i s  region 
appum critical i n  formlng most. i f  not  a l l .  HU-A2 s p e c i f i c  CTL determinants. One HU-B7 
var ian t  (donor CP) which f a i l s  t o  be  recognized by M HU-B7 s p e d f i c  CTL clone carries a sub- 
s t i t u t i o e ( s )  i n  the pept ide spanning residues 112-121. Inrmunosdection v i t h  the  H U - A 2  8peCi- 
f i c  mnoclonal  antibody B87.2 plus complenmnt was used t o  generate HU-A2 negative mutanta 
from the lymphoblastoid call l i n e  T5-1. Three ru t .n t .  synthesize HLA-AZ antigena which d L p W  
reduced r e a c t i v i t y  v i t h  the  r e l e c t i n g  antibody b u t  normal r e a c t i v i t y  v i t h  o ther  antibodies. 
lbo  have d i s t i n c t  alteratloas i n  the peptide spanning residues 98-108, and the t h i r d  carripu a 
s u b s t i t u t i o n  a t  residue 161. Thus. v i r t u a l l y  a l l  W4.2 s p e c i f i c  CTL detaminants ,  a t  least 
OM Hu-87 s p e c i f i c  CTL d e t e l r i P u r t  and a t  least one H U - A 2  s p e c i f i c  se ro logica l  determinant 
roside i n  the second domain of t h e  heavy c h i n .  An innunoselected mutant has  also been iden- 
t i f l e d  vhich secret- HLA-AZ. D e t a i l s  w i l l  be prwanted.  

0411 T-CELLS THAT RECOGNIZE I a  ANTIGENIC DETERMINANTS: CLONOTYPES IDENTIFIED AND 
ISOLATED FROM PARENT ANTI-F1 M I X E D  LYMPHOCYTE CULTURES. Chr is topher  J .  Krco. 
Department of Imnunology. Mayo C1 i n i c ,  Rochester, Minnesota 55905 

Prev ious  i n v e s t i g a t i o n s  by o t h e r s  have r e s u l t e d  i n  t h e  i d e n t i f i c a t i o n  o f  comb ina to r ia l  I a  
a n t i g e n i c  de terminants  generated by t h e  s p e c i f i c  assoc ia t i ons  o f  A6 and E, gene produc ts .  
These comb ina to r ia l  I a  de terminants  have been i d e n t i f i e d  s e r o l o g i c a l l y  and f u n c t i o n a l l y .  
an a t tempt  t o  f u r t h e r  i n v e s t i g a t e  t h e  a n t i g e n i c  complex i ty  and t o  i d e n t i f y  he re to fo re  uniden- 
t i f i e d  comb ina to r ia l  I a  de terminants  mixed lymphocyte c u l t u r e s  have been es tab l i shed  us ing  
pa ren t  a n t i - F l  mixed lymphocyte c u l t u r e s .  T - c e l l s  f rom A/Sn mice a re  be ing  used as the  r e -  
sponder c e l l s  and F1 sp leen c e l l s  ob ta ined  f rom A/Sn x independent hap lo type mat ings serve as 
t h e  s t i m u l a t o r  c e l l s .  
cha rac te r i zed  w i t h  respec t  t o  comb ina to r ia l  I a  a l l o s p e c i f i c i t y .  Data f rom T - c e l l s  i s o l a t e d  
f rom one such mixed lymphocyte c u l t u r e  [A/% an t i - (A /Sn x B1O.DZ)F 1 i s  summarized. The T- 
c e l l s  w i l l  respond when cha l lenged w i t h  B10.DZ c e l l s  ( A  cpm 60,OOOj and B1O.GD c e l l s  ( A  cpm 
45,000). 
B1O.PL hap lo type c e l l s  ( A  cpm's 10-12,000). 
of 610.02 c e l l s  by monoclonal an t i - I a .23  an t i body  34-1-4 (49% i n h i b i t i o n ) .  
i n h i b i t i o n  by  an t i - I -Ad  monoclonal an t i body  MK-D6 (53% i n h i b i t i o n )  b u t  n o t  by 28-16-8 ( a n t i -  
Ia.8; 0% i n h i b i t i o n )  o r  25-9-17 (an t i - I -Ad ;  13% i n h i b i t i o n ) .  
c loned. 

I n  

Long-term cu l tu red ,  a l l o s p e c i f i c  T - c e l l s  a re  be ing  i s o l a t e d ,  c loned and 

These T - c e l l s  show weak c r o s s - r e a c t i v i t y  aga ins t  B10, B1O.WB. B1O.P. BIO.S and 
These T - c e l l s  a re  i n h i b i t e d  i n  t h e i r  r e c o g n i t i o n  

These c e l l s  a re  c u r r e n t l y  be ing  

There i s  a l s o  
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0412 ANALYSIS OF THE MOLECULAR HETEROGENEITY OF I - ~ d  MOLECULES, W i l l i am P. Lafuse, Nancy E. 
Levy and Chella S. David, Department o f  Imnunology, Mayo C l i n i c ,  Rochester, MN 55905 

Recent DNA studies have suggested t h a t  t he  number o f  I a  genes i n  the mouse i s  l i m i t e d .  How- 
ever, s tud ies from t h i s  l abo ra to ry  using monoclonal ant ibodies have ind i ca ted  t h a t  consider- 
ab le molecular heterogenei ty  e x i s t s  i n  I a  molecules. I n  s tud ies o f  I-Ad molecules, we found 
t h a t  two I - A  monoclonal ant ibodies 17-227 and 25-9-17 imrmnoDrecipitate add i t i ona l  polypep- 
t i d e s  o f  34K. 29K and 25K from BlO.D2 LPS spleen e x t r a c t  t h a t  are n o t  imnunoprecipitated by 
MKDC. 
cu les from B10.02 e x t r a c t  depleted o f  MKDC reac t i ve  molecules by repeated passaqe o f  e x t r a c t  
through an MKD6 mono l o n a l  antibody column. 

p r e c i p i t a t i o n  s tud ies o f  I-Ad molecules from the Balb/c B c e l l  lymphoma l i n e ,  A20/2J suggest 
t h a t  the add i t i ona l  polypeptides imnunoprecibitated by 17-227 from B10.02 ex t rac ts  are n o t  
imnunoprecipitated from A20/2J. This  ,suggests the  p o s s i b i l i t y  t h a t  the 17-227+, 25-9-17+. 
MKDC- subset i s  n o t  expressed by A20/2J. Addi t ional  biochemical s tud ies a re  underway t o  con- 
f i r m  the heterogeneity o f  I-Ad molecules. We are a l so  examining the  expression o f  I-Ad mole- 
cu les i n  recombinant mice which have crossovers w i t h i n  the  I reg ion.  B1O.GD. which i s  a r e -  
combinant between d and b haplotypes w i t h  the  crossover i n  the  I - E  beta gene, should express 
I-Ad molecules i d e n t i c a l  t o  810.D2. However, we have found t h a t  17-227 and 25-9-17 monoclonal 
ant ibodies p r e c i p i t a t e  2-5 f o l d  fewer I a  molecules from B1O.GD e x t r a c t  than from an equiva lent  
amount of B10.D2 ex t rac t .  
for this d i f f e rence  i n  I -Ad  molecules from B1O.GD and B10.D2. 

17-227 and 25-9-17 monoclonal ant ibodies were a l so  able t o  i m u n o p r e c i p i t a t e  I-Ad mole- 

These s tud ies suggest t h a t  17-227 and 25-9-17 de- 
t e c t  a subset o f  I - A  8 molecules that i s  no t  imnunoprecipitated by HKD6. Pre l iminary imnuno- 

Addi t ional  s tud ies a re  underway t o  determine the molecular bas is  

0413 MURINE LEUKEMIA VIRUS SEQUENCES ARE ENCODED WITHIN THE MAJOR MURINE HISTOCOMPATIBILI- 
TY COMPLEX, H-2, Daniel Meruelo, Ruth Kornreich, Anthony Rossomando, Chr is t ine  Pam- 

peno, Andrew L. Mellor, El izabeth H. Weiss, Richard F lave l l  and Angel P e l l i c e r ,  N e w  York Uni- 
v e r s i t y  Medical Center, New York, NY10016 

The s t u d i e s  reported here  l o c a l i z e ,  f o r  the  f i r s t  time, murine leukemia v i r a l  sequences t o  
t h e  = r e g i o n  of t h e  major his tocompatibi l i ty  complex (MHC), H-2. W e  examined a ba t te ry  of 38 
cosmids i s o l a t e d  frcan two la rge  genomic l i b r a r i e s  constructed from C57BL/10 spleen DNA, which 
def ine 25 d i f f e r e n t  Class  I gene sequences. The v i r a l  probes used hybridized with only four 
cosmids, containing overlapping mouse sequences, which def ine four Class  I gene r e l a t e d  se- 
quences i n  a region of 90 k i lobases  of DNA. The data  show t h a t  two d i s t i n c t  v i r a l  envelope 
sequences a r e  contained within the  c l u s t e r .  One of these sequences is s i t u a t e d  with its 3 '  
end next  t o  the  3 '  end of a Class  I sequence. The other  sequence which does not  contain the  
e n t i r e  v i r a l  envelope i s  a l s o  prsximal t o  the  3 '  end of a d i f f e r e n t  Class  I sequence. 
iza t ion  of the  v i r a l  probes.with the  H-2 kosmid clones does not  appear t o  be due t o  homology 
between v i r a l  and H-2 sequences. Rather, t h e  v i r a l  sequences detected appear t o  be l inked t o  
o r  inser ted  amid Class  I genes. These f ind ings  may be s i g n i f i c a n t  in understandinq molecular 
mechanisms involved i n  the  generation of H-2 Class  I gene d ivers i ty .  

Hybrid- 

E IDENTIFICATION OF RlWCTI AL T CELL IECOGNITION SITES ON I-E NOLECULES. Barbara 

and Richard J. €lodes+. %IR. Bethesda, W 20205 and 3INSERISCNRS. Marseille. France. 

$he recogni t ion of  I-B molecules by antigen-specific T cells was s tudied t o  determine if one 
a t  mult iple  topographical s i t e s  on the  I-E molecule function as r e s t r i c t i n g  elements f o r  T 
oc l la .  
dntigen-specific T cel l  pro l i fe ra t ion .  These ant ibodies  gave pa t te rns  of  inh ib i t ion  which 

Needleman+, Mchel  P i e r r e 3 ,  Chr is t ian  Devaur+, P t r i c k  N. hsger', David 8.  Sachs' 

A panel of 14 monoclonal anti-I-Ek ant ibodies  was used t o  i n h i b i t  I-I r e s t r i c t e d  

reproducible f o r  each of severa l  long term antigen-specific T ce l l  l i n e s  and clones. 
e observed i n h i b i t i o n  by the  ant ibodies  appeared t o  be cauaed by spec i f ic  s t e r i c  or a l lo-  

clteric in te r fe rence  with T c e l l  recogni t ion of ant igen and I., and w a s  not  due t o  nonspecific 
i f fe rences  in immrmoglobulin sutclaas .  a f f i n i t y ,  or recogni t ion of determinants on d i s t i n c t  
ubsets  of  I-B molecules. nor was it due e n t i r e l y  t o  in te r fe rence  with ant igen uptake and 

flrocaaaing by the  ant igen presenting c e l l s .  
dbserved f o r  each of severa l  heLIProgeneous T cel l  l ines .  In  c o n t r a s t ,  however, severa l  
d i s t i n c t  pa t te rns  of i n h i b i t i o n  vere qbserved when a series of  T ce l l  c lones was studied. 

3 pographic area of the I-B molecule they rec&gnize i n  assoc ia t ion  with the  same nominal 
dntigen. Based on the  d i f fe rences  in pat te rns  of inh ib i t ion ,  i t  was posnible t o  i d e n t i f y  a t  
least three  s p a t i a l l y  def inable  sites on the  I-E m l e c u l e  which a r e  funct ional ly  involved i n  
ahe p r o l i f e r a t i v e  response of  antigen-specific T cells 

A s ingle  dominant pa t te rn  of inh ib i t ion  was 

t was therefore  concluded t h a t  T c e l l ' c l o n c s  can d i f f e r  from each o ther  i n  terns of which 
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0415 ?HE F~WCI?OMLL mm OF ~ I C W Y  DE~INED mxm m (ZASS 
kitnauer, Paul M. Sondel, Jacpdyn A. Hank, Cecile C. Chanq, and F0bex-t Darars, 
University of Wisconsin, Madison, Wisoonsin 53706 

, P-a J. 

?he huMn t-W2 region consists of mltiple class I1 loci w i t h  s e t u r a l l y  sinilar gene 
proauCts. hnng the loci that have characterized are Dc/Mr, DR, and SB. We are investi- 
gating the role of the class I1 detemunan ts i n  the imMne T n s e  to Eptein-Barr virus 
(W) specific antigens and to alloantiqens using a series of variants generated fnm an W 
t r a n s f o d  lyqhblastoid cell line designated 721 (EBV-ICL). 
being used i n  proliferative assays, a l l  missing the paternal haplotyp and one or m r e  of the 
defined class I1 reqion genes of the mternal haplotype as follavs: 
E/MI'nuU, DRnull, SB+; lX/h?l?null, DRnull, SB null. 

cate that M3C genes i n  the Eh?F,l DR and SB regions are each i npr tdn t  in the response to 
W-m. -re, there are cjreatly diminished but significant r-nses to variants 
that are null for a l l  3 of these class I1 loci, inlicating that determuan ts mppinq outside 
the defined class 11 region my play a role i n  the inmume -me to W-m as uell. 
Strong alloqeneic responses have been generated against mutants that lack 
braver, mkd pr- and secodary -rises to variants that lack all three of these de- 
find class 11 prcdwts inaicate that stnxtures other than oc/nr, DR or SB my be inpxtant 
in the allogeneic respsnse. 

(Supportea by NIH Grants AI-15486, P30-4520 and ROlcA32685-01) 

Thee types of variants are 

Em, DR nul l ,  W; 

Evidence €run  autologous primary and secondary responses to 721 and variants of  721 Ldi- 

and DR. 

* * 
0416FUNCTIONAL ANALYSIS OF THE I A  FRAME; Wi l l i am Roeder, Dale Weginan , Jacques C h i l l e r  and 

R i c h a d  Haki, La J o l l a  Can& Research Foundation and Research I n s t i t u t e  of Scripps 
C l i n i c  . 
To study the func t i ona l  expression o f  I A  genes and t o  determine the nature o f  those 

s i t e s  recognized by I -he lper  c e l l s ,  we have developed a t ransformat ion system t h a t  al lows 
in t roduc t i f i n  o f  i n  v i t r o  modi f ied genes i n t o  the antigen-presenting B-lymphoma l i n e ,  
LIUA2J.Aza . 
expression vector  has@ been constructed i n  the plasmid pSV2-gpt. This al lows the se lec t i oa  
i n  HAT media o f  s tab le  transformants fo l l ow ing  p ro top las t  fusion. We have constructed 
recornbinants i n  which f i r s t  domain sequences are replaced by those o f  the other  haplotypes 
and have introduced t h e s t  chimeric genes i n t o  LlOAPJ t o  analyze the recoqni t ion requi re-  
ments o f  a ba t te ry  o f  I A  spec i f i c  T-helper hybridomas. We are, i n  addi t ion.  generating 
i n t r a - f i r s t  domain recombinants between the haplotypes t o  f u r t h e r  def ine the  amino acids 
recognized by s p e c i f i c  T-helper c e l l s .  These studies, i n  concert w i t h  s p e c i f i c  i n  v i t r o  
mutagenesis s tud ies w i l l ,  we hope, def ine those por t ions o f  the I A B  molecule recogTz- 
T-he1 per  c e l l  s. 

ThefA-es from the k, b and d haplotypes have been cloned and an I A  

0417 IDENTIFICATION O F A B ~  ALLOMTIGENIC DETERMINANT ON THE HEAVY c u m  OF H-z~FCLASS I MHC 
ANTIGEN, Bhagirath Singh, Ester  Praga and Jana Widtman. Department of Immunology 
and MRC Group on Immunoregulation. University of Alberta, Edmonton, Alberta Canada. 

The determinants involved i n  a l logeneic  immune responses a r e  known to  be i n  the heavy chains 
of Class I major histocompatibi l i ty  antigens. The nature  and re la t ionship  of these epi topes 
and funct ional  proper t ies  of Class I MHC ant igens is unknown. Heavy chains of some of these 
ant igens from human and mouse have recent ly  been sequenced and a r e  found t o  contain the  most 
polymorphism i n  the 61-85 region. 
these molecules. 
i n  alloimmune responses and have chemically synthesized the 61-69 peptide fragment. 
peptide when coupled to  a c a r r i e r  induces ant ibodies  which a r e  spec i f ic  f o r  H-ZKb ant igen on 
c e l l  surfaces .  
i n  H-Zb (syngenic) s t r a i n s .  Further, t h i s  peptide induces secondary in d t r o  T c e l l  p ro l i f -  
e ra t ion  i n  the lymph node T c e l l s  of H-Zd and H-Zk s t r a i n  mice, which were previously primed 
with H-2b c e l l s .  
primed animals f o r  fur ther  analysis .  
H-2Db but  has about 50% residue d i f fe rence  with H-2Kd and H-2Kk molecules. 
61-69 region of H-2Kb represent  the f i r s t  defined peptide region on Class I MHC molecules 
which is  involved i n  the induction of alloiPrrune respomes. 

These regions may contr ibute  to  the a l lo-spec i f ic i ty  of 
We have chosen the H-ZKb molecule f o r  determining the r o l e  of t h i s  region 

This 

These snt ibodies  can only be iaduced i n  mice of H-Zd and H-2k s t r a i n s  but not 

A t  present we a r e  cloning peptide spec i f ic  T c e l l s  from H-Zb and peptide 

Therefore, the 
The sequence of H-2Kb i n  61-69 region is i d e n t i c a l  t o  
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0418 PRODUCTION OF ANTIBODIES AGAINST SELECTED REGIONS OF MOUSE CLASS I 1  MOLECULES 
BY IMMUNIZATION WITH SYNTHETIC PEPTIDES, Stanley M. Wilbur and Minnie McMillan, 
USC School o f  Medicine, Los Angeles, CA 90033 

The amino a c i d  sequences o f  several murine c lass  I 1  molecules are known. 
synthesized peptides o f  8-14 amine acids which correspond t o  se lected regions o f  the A 
and E molecules. The s i t e s  on the c lass  I 1  molecules were chosen us ing a number o f  
c r i t e r i a ,  i nc lud ing  hydrophixc i ty ,  so t h a t  ant ibodies against  the peptides might a l so  
reac t  w i t h  denatured as we l l  as n a t i v e p r d e i n .  
phase techniques and p u r i f i e d  by reverse-phase high-pressure l i q u i d  chromatography. 
Optimal product ion o f  antibody i n  mice depended markedly upon the choice o f  murine s t r a i n ,  
c a r r i e r  and adjuvant. 
against  syn the t i c  pept ide a l so  recognizes n a t i v e  I a  molecules. Monoclonal ant ibodies 
a re  p resen t l y  being developed. 
i nves t i ga te  the s t ruc tu re - func t i on  r e l a t i o n s h i p  o f  the c lass I 1  molecules w i l l  be 
discussed. 

We have 

The peptides were synthesized using s o l i d  

Analysis us ing radioimnune assays demonstrated t h a t  the an t i se ra  

The use o f  these ant ibodies as s i t e  s p e c i f i c  probes t o  

Creation of the Expressed T Cell Repertoire and Self/Non-Self Discrimination 

0419 Frequency of  Cytotoxic  T Lymphocyte Precursor  C e l l s  S p e c i f i c  f o r  
TNP-Modified Allogeneic C e l l s ,  Shi ro  Aizawa and Richard G. M i l l e r ,  
Ontar io  Cancer I n s t i t u t e ,  Toronto, Ontar io ,  Canada M4X 1K9 

The f requencies  of cy to toxic  T lymphocyte (CTL) p recursor  c e l l s  i n  normal 
mice s p e c i f i c  f o r  TNP-modified a l logeneic  and TNP-modified syngeneic c e l l s  
have been compared by l i m i t i n g  d i l u t i o n  a n a l y s i s .  B6(H-zb) spleen c e l l s  
were c u l t u r e d  

i n t o  f o u r  a l i q u o t s  and assayed a g a i n s t  TNP-modified o r  unmodified syngeneic 
o r  a l logeneic  Con A blast t a r g e t s  and c l a s s i f i e d  f o r  cy to toxic  a c t i v i t y  

t l i m i t i n g  d i l u t i o n  6125 - 2,000 cells/well) with  TNP-modified 
syngeneic (H-2 t ) o r  a l l o g e n e i c  (H-2 ) s t i m u l a t o r  c e l l s .  Cul tures  were s p l i t  

The frequency of CTL 
w a s  comparable t o  t h a t  
c e l l s .  S imi la r  r e s u l t s  

were obtained in  t h e  combination of H-2 
s t imula tor .  I n  n e i t h e r  case d i d  we see a c l e a r  preference f o r  TNP-modified 
s e l f  responses .  Poss ib le  reasons  why these  resul ts  are i n  disagreement 
wi th  those of previous workers w i l l  be discussed.  

and H-2k a l logeneic  

0420 Muta t ion - l i ke  events i n  the yeneration o f  T c e l l  receptor d i v e r s i t y .  Andrei A. 
Augustin. Ian A. MacNeil, Gek Kee S i m ,  National Jewish Hospi ta l ,  Denver, CO 802U6. 

For obvious t h e o r e t i c a l  reasons, it i s  important t o  determine experimental ly whether 
yenes encoding f o r  the receptor o f  a l l o r e a c t i v e  T c e l l s  mutate f requent ly  and whether such 
mutations can con t r i bu te  t o  the  yeneration o f  T c e l l  d i v e r s i t y .  This study w i l l  be 
dedicated t o  the antigen s p e c i f i c i t y  and func t i on  o f  such mutants. 

We were able t o  detect  mu ta t i on - l i ke  events exper imenta l ly  both i n  a l l o r e a c t i v e  T c e l l s  
propagated and cloned i n  v i t r o  and i n  a l l o r e a c t i v e . ( I  region s p e c i f i c )  T c e l l  hybrids. 
basic observations are: 

Our 

1. Loss of the i n i t i a l  known, a l l o r e a c t i v i t y  i n  T c e l l  clones and the appearance o f  a new 
s p e c i f i c i t y  for  a d i f f e r e n t  a l l oan t igbn  can happen simultaneously. 
2. I n  clones o f  T c e l l s  e x h i b i t i n g  a s p e c i f i c  pa t te rn  o f  c ross reac t i v i t y ,  the appearance o f  
va r ian t  T c e l l  subclones which e x h i b i t  a d i f f e r e n t  pa t te rn  has been noted. 
3 .  The loss o f  a l l o r e a c t i v i t y  can co inc ide w i t h  the gain o f  an MHC r e s t r i c t e d  s p e c i f i c i t y  
f o r  soluble, conventional antigens. I n  t h i s  study such antigens were synthet ic  polypeptides 
f o r  which a "gain" of r e a c t i v i t y  could be t r e d i c t e d  as a h igher  p r o b a b i l i t y  event on the 
basis o f  some o d d i t i e s  accuring i n  the I r  gene con t ro l l ed "  responsiveness t o  these 
polypeptides. 

A l l  newly aquired ant iyen s p e c i f i c i t i e s  are s tab le  i n  time. 
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0421 
Spleens from 1 day o ld  DBA/ZJ  mice were fused t o  the  nonsecreting myeloma FO. 
cloned cells from these fusions had an average of 64 chromosomes, morphologically resembled 
f ibroblas t s .  were  found to be anchorage-dependent, and secreted or shed a suppressor f a c t o r ,  

the NBxFO fac tor .  Dialyzed supernates of these cells w e r e  found t o  suppress the antigen-spec- 
f i c  p r o l i f e r a t i v e  response of cloned helper T c e l l s  a t  a f i n a l  concentration of 0.5% or less. 
These supernates a l s o  inh ib i ted  the  p r o l i f e r a t i v e  response of murine spleen c e l l s  to  cer ta in  
mitogens. However, the  same supernates d id  not suppress the  response of an IL-2 addicted T 
c e l l  l i n e ,  HT-2, t o  IL-2, nor did they suppress T c e l l  help i n  secondary antibody formation 
( i n  an in v i t r o  assay) ,  although they did suppress the  ant igen-specif ic  p r o l i f e r a t i o n  of the  
same helper  T c e l l s .  The fac tor  was not found t o  suppress the production of e i t h e r  IL-2 or 
of antibody (following s t imulat ion of spleen c e l l s  with LPS). 
Absorption analyses revealed t h a t  the  ta rge t  of the NBxFO fac tor  was the accessory c e l l  pop- 
ulat ion.  Further  experiments indicated t h a t  the  NBxFO fac tor  blocked the pro l i fe ra t ion  of 
cells due t o  IL-1. Biochemical ana lys i s  revealed the NBxFO fac tor  t o  be a pro te in  with a 
molecular weight of approximately 90 Kd and a PI of approximately 4.5. 
t o  suppress p r o l i f e r a t i v e  responses i n  2 other  species ,  r a t  and human, indicat ing possible  
therapeut ic  usefulness  f o r  t h i s  fac tor  or analogues. 
(given as  a s c i t e s )  showed reductions i n  primary MLR and i n  Con A mitogenic responses. 

A FACTOR FROM NEONATAL SPLEEN-MYELOMA FUSIONS SUPPRESS LYMPHOCYTE PROLIFERATION, 
Beverly E. Barton and C .  Garrison Fathman, Stanford Universi ty ,  Stanford, CA 94305 

Selected 

The f a c t o r  was found 

In vivo experiments with the  fac tor  

0422 THYMIC CYTOTOXIC T CELLS ARE PRIMED I N  V I V O  TO MINOR HISTOCOMPATIBILITY ANTIGENS, 
Pamela J .  Fink, Michael J. Bevan and I r v i n g  L. Weissman, Stanford Un ive rs i t y  Medical 
Center, Stanford, CA 94305 

Vigorous cy to tox i c  T lymphocyte (CTL) a c t i v i t y  can be generated from murine thymocyte res-  
ponders cu l tu red  w i t h  spleen c e l l  s t imulators  expressing fo re ign  minor h i s tocompa t ib i l i t y  
(minor H) antigens. This cy to tox i c  a c t i v i t y  requi res i n  v i vo  pr iming and the presence i n  
v i t r o  o f  supernatant from Con A ac t i va ted  spleen c e l l s .  Experiments were performed t o  
determine whether these minor H-speci f ic  e f f e c t o r  c e l l s  are thymcytes which have been 
primed i n  s i t u ,  contaminating c e l l s  from neighboring lymph nodes, o r  mature per iphera l  T 
c e l l s  which have returned t o  the thymus a f t e r  meeting ant igen i n  the periphery. Deplet ion 
o f  per iphera l  c e l l s  w i t h  anti- lymphocyte serum and p a r t  body i r r a d i a t i o n  demonstrates t h a t  
recent  thymic imnigrants der ived from the bone marrow con t r i bu te  t o  the primed thymic res-  
ponse. I n  addi t ion,  thymic CTL were primed i n  mice i n  which per iphera l  T c e l l  responses 
were completely e l iminated dur ing the i n  v i vo  pr iming per iod by repeated i n j e c t i o n s  of 
monoclonal anti-Thy-1 antibodies. I n  a t h i r d  set  o f  experiments, primed ant igen-act ivated 
lylnph node c e l l s  were a l so  found t o  con t r i bu te  to the thyus -de r i ved  CTL response. 
the minor H-speci f ic  thymic CTL response i S  due both t o  i n  s i t u "  pr iming and t o  en t r y  i n t o  
the thymus o f  ac t i va ted  per iphera l  T c e l l s ,  leading t o  speculat ion on the poss ib le  in f luence 
on T c e l l  d i f f e r e n t i a t i o n  of the presence w i t h i n  the thymus o f  antigen and ant igen-react ive 
mature T c e l l s .  

Thus, 

0423 ALLOREACTIVITY I S  THE DUAL RECOGNITION OF CLASS I1 AND NON-MHC CODED PRODUCTS, Suzan 
Friedman, Deborah A. S i l lcocks ,  and Harvey Cantor, Dana-Farber Cancer I n s t i t u t e ,  
Boston, MA. 02115 

An H-Zd derived Lyl T c e l l  clone, selected t o  respond t o  ovalbumin and se l f -c lass  I1 coded 
product, recognizes determinants on a l lo-c lass  I1 ant igens of H-2 haplotypes; b, k, and j .  
The genet ic  ana lys i s  of ac t iva t ion  of the  T c e l l  clone revealed t h a t  a l lo-Class  I1 ant igen 
alone does not s t imulate  the  clone. In the  response t o  each haplotype, a non-MHC coded 
ant igen is necessary t o  be presented by t h e  spleen c e l l s .  Furthermore, the  T c e l l  clone is  
not t o l e r a n t  t o  se l f -c lass  I1 products. By varying the background genes, t h e  T c e l l  clone 
can be induced t o  respond t o  se l f -c lass  I1 and non-MHC coded antigen. 

The genet ics  of inheri tance of the  non-MHC coded ant igen is  s imi la r  to  the  pa t te rn  of 
inheri tance of the  A, B,  0 blood sugar substances: While t h e  parental  Class I1 ant igens a r e  
co-dominantly expressed i n  a l l  the  F1 s t r a i n s  tes ted ,  the  expression of t h e  non-MHC coded 
ant igen is detected i n  a minority of the  F1 straws. 
of a l l o  Class I1 ant igens may modulate a l l o r e a c t i v i t y .  

Thus, the  d i f f e r e n t i a l  glycosylat ion 
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ROLE OF LYMPHO-STRCMAL RECOGNITION I N  WFXNE THYMIC LYMPHOPOIESIS, Bruno A. Kyewski 
0424 and Henry S. Kaplan, Stanford Univ. School of Medicine, Stanford,  Ca 94305. 

Direct  cel l  t o  c e l l  in te rac t ions  between thymocytes and (1) I 4 / E  neg. c o r t i c a l  macrophages, 
( 2 )  I-A/E pos. medullary d e n d r i t i c  c e l l s ,  and ( 3 )  I-A/E pos. c o r t i c a l  e p i t h e l i a l  c e l l s  have 
been character ized by i s o l a t i n g  and purifying m u l t i c e l l u l a r  lymphostromal cell complexes. 
These mul t ice l lu la r  complexes represent  the  i n  v i t r o  c o r r e l a t e  of t h e  in te rac t ions  i n  vivo. 
The frequency of a l l  th ree  types of in te rac t ions  s t r i c t l y  c o r r e l a t e s  with the  ontogeny of 
thymic T c e l l  maturation and is unaffected by immunization. Stromal cel l -associated T c e l l s  
cons t i tu te -  3% of a l l  thymocytes, d i sp lay  a surface ant igen phenotype t y p i c a l  of inunature 
thymocytes and are s p e c i f i c a l l y  enriched i n  dividing c e l l s .  Thynncyte-stromal cel l  i n t e r -  
ac t ions  are non-random and independent of  t h e  genotype of t h e  par tner  c e l l s .  h r i n g  post- 
i r r a d i a t i o n  recovery T cells assoc ia te  with stromal cells i n  a defined sequence ind ica t ing  
a temporal hierachy i n  intrathymic lymphostromal recogni t ion.  Only medullary d e n d r i t i c  c e l l s  
a r e  access ib le  t o  and capable of present ing c i r c u l a t i n g  non-MHC ant igens i n  v i m .  In  cont ras t  
c o r t i c a l  macrophages and e p i t h e l i a l  cells do not present  ant igen i n  vivo o r  i n  v i t r o .  Puri- 
f i e d  s t romal-cel l  associated thymocytes, desp i te  t h e i r  immature phenotype, contain funct ional  
host-type MHC-restricted CTL precursors .  These r e s u l t s  a r e  compatible with the  proposi t ion 
t h a t  a l l  t h r e e  types of in te rac t ions  a r e  sites of intrathymic lymphopoiesis ( "pos i t ive  selec-  
t ion") .  The in te rac t ions  d i f f e r  with respect t o  t h e i r  intrathymic loca t ion ,  t h e  t i m e  course 
of  T cel l  in te rac t ions ,  the  accessory function of  t h e  stromal cells and presumably t h e  T c e l l  
recogni t ion s t r u c t u r e s ,  which a r e  responsible  f o r  stromal-cell binding. 

0425 
Inter leukin-2 (IL-2) is  produced by a subpopulation of t h  ocytes  t r iggered by s e l f  I A / E  an- 
t igens  expressed on syngeneic dendr i t ic  c e l l s .  The Lyt 1T2- s e l f  recognizing thymocyte 
population i s  present  ear ly  i n  ontogeny (measurable from b i r t h  u n t i l  2-3 weeks of age) .  
is also produced following al logeneic  s t imulat ion,  however, s i g n i f i c a n t l y  more IL-2 is pro- 
duced i n  t h e  s e l f  response. 
t h r e e  weeks ,  t h e  a l lo-responsive c e l l  remains and increased l e v e l s  of IL-2 a r e  induced by 
a l l o  s t h u l a t i o n .  
t h e  adul t  thymus, but r a t h e r  t h e  IL-2 producing c e l l  appears absent. 
s imi la r  s e l f  IA/E  t r iggered IL-2 producing c e l l  (Lyt 1+, 2-, la-. Qa 1-, Qa 2+, Qa 5- )  can 
be shown i n  t h e  spleen. Studies  with cloned long term T c e l l  l i n e s  derived from Lyt 1 en- 
riched se l f  recogniging T c e l l s  in t h e  spleen which grow without t h e  need of exogenous IL-2 
and requi re  only IA 
al logeneic ,  IA/E  an t igens  on t h e  accessory c e l l ,  and is f e t a l  c a l f  serum independent. 

The presence of t h i s  self Is recognizing IL-2 producing c e l l  $n t h e  thymus and spleen, 
taken with the  presence of d iacree t  "compartments" of stromal I A  
would suggest t h a t  t h i s  type of lymphokine producing loca l  c e l l - c e l l  in te rac t ion  may be 
involved in t h e  d i f f e r e n t i a t i o n  of T cells in certain microenvironments, perhaps 8s a source 
of IL-2 t o  d r i v e  a round of p r o l i f e r a t i o n  as a means of "fixing" developmental changes. 

SELF I A  TRIGGERED XL-2 PRODUCTION BY NEWBORN THYMOCYTES, 
Osias Stutman, Memorial Sloan-Kettering Cancer Center, New York. New York 10021 

Edmund C. Lattime and 

IL-2 

Following t h e  l o s s  of t h e  s e l f  recognizing thymus population a t  

There is no evidence of a c t i v e  suppression of t h e  se l f  IL-2 production in 
A t  2-3 weeks of age, a 

accessory c e l l s  show t h a t  IL-2 production is  t r iggered by s e l f ,  but not 

c e l l s  in these  organs. 

0426 
Using i so la ted  f e t a l  mouse thymus, we have been studying the migration of Ia+ c e l l s  from 
various sources i n t o  the  thymus cul tured i n  v i t r o .  By employing Ia -d i f fe ren t  donor-host 
combinations, we can use s t ra in-spec i f ic  an t i - Ia  ant ibodies  t o  e s t a b l i s h  the o r i g i n  of the 
Ia+ c e l l s  i n  the thymus. When f e t a l  thymus is cul tured f o r  1 week, Ia+ c e l l s  a r e  conspicuous 
i n  both medulla and the  cortex.  When the thymus is cul tured i n  the  presence of Ia-compatible 
o r  Ia-incompatible marrow or f e t a l  l i v e r ,  donor derived Ia+ c e l l s  migrate i n t o  the thymus. 
S igni f icant lv ,  t h i s  is associated with a marked increase i n  the expression of host-type 
(thymic or ig in)  I a  determinants. I n  the cortex,  the  d i s t r i b u t i o n  of Ia d e t e r m G t s  is 
confluent and presumably r e f l e c t s  increased I a  expression by the e p i t h e l i a l  c e l l  component. 
In te res t ing ly ,  R a t  Con A Sn can s u b s t i t u t e  f o r  bone marrow c e l l s  i n  causing the  increased 
expression of host-type intrathymlc I a  determinants. 
bone marrow plus  thymus (Iab)  are cul tured i n  the .presence of ant i - I& ant ibodies  (without C) 
the expression of Iab i n  the  thymus is 
reduct on i n  I a  expression occurs i f  I a  
the Ia 
presence of ant i - lab antibody. Our working hypothesis is t h a t  Ia+ c e l l s  migrating i n t o  the  
thymus i n t e r a c t  with c o r t i c a l  thymocytes as p a r t  of the  T c e l l  d i f f e r e n t i a t i o n  process. The 
response to "self"  Ia r e s u l t s  i n  the  release of f a c t o r s  (T-IF?) t h a t  increase Ia expression 
by thymus stromal ( e p i t h e l i a l )  c e l l s .  

MIGRATION OF Iaf CELLS INTO CULTURED FETAL THYMUS. David D .  Lo, Jonathan Sprent, 
Universi ty  of Pennsylvania, Phi ladelphia ,  PA 19104 

I f  cu l tures  of Ia-compatible (Iab) 

eductd ilr both the  cor tex  and medulla. No such E r a t h e r  than Iab marrow i s  used. Here, cu l tur ing  i thymus with Iak marr'ov leads t o  in tense  expression of intrathymic Iab, even i n  the 

157 



Regulation of the Immune System 

M C RESTRICTION OF T CELL FUNCTION I N  NUDE MICE RECONSTITUTED WITH NEONATAL AND ADULT 
0427 4 YMJSES. Dan L. Lonqo, Mary L. Davis, Medicine Branch, National Cancer I n s t i t u t e  

The thymus exer ts  a potent  in f luence on the recogni t ion o f  ant igen and s e l f  MHC hy T lymphocytes 
Thus, (BlO.D2xBlD)F1 nude mice recons t i t u ted  w i t h  neonatal thymuses from 810.02 mice develop T 
c e l l s  capable o f  recogniz ing so lub le antigens only  i n  assoc iat ion w i t h  I - reg ion  gene products b f  
the d haplotype. There i s  no recogn i t i on  o f  ant igen i n  assoc iat ion w i t h  I - A b  gene products. The 
t ran rp lan ted  thymus has r e s t r i c t e d  the r e p e r t o i r e  o f  the (BlO.D2xBlO)F1 n m  c e l l  precursors1 
t o  ant igen recogn i t i on  i n  the context  o f  t he  thymic MHC genotype. For unknown reasons, i t  has 
no t  been poss ib le  t o  do s i m i l a r  experiments us ing thymuses from a d u l t  mice t o  r e c o n s t i t u t e  nudk 
T c e l l  funct ion.  This could he due t o  the f a i l u r e  of the a d u l t  thymus t o  eng ra f t  because o f  i k s  
s i ze  o r  t o  the f a c t  t h a t  the normal a d u l t  thymus i s  r e l a t i v e l y  dormant. Yet i t  appears t h a t  t e 

thymuses t h a t  had been reduced i n  s i z e  and aroused from dormancy by treatment w i t h  antithymocy e 

a d u l t  thymus can be ac t i va ted  t o  generate more T c e l l s  when an a d u l t  suddenly loses s i g n i f i c a n  
amounts o f  i t s  T c e l l  mass. We reasoned t h a t  we might  be able t o  successfu l ly  t ransp lan t  adul 

g l o b u l i n  (ATS) and cor t isone.  Thus, thymuses from ATS and co r t i sone  t rea ted  a d u l t  A10.D2 mice, 

responded t o  antigens i n  the context  o f  I - A d  bu t  n o t  I - A b  gene products, s i m i l a r l y  t o  rec ip ien  s 
o f  neonatal thyrms g ra f t s .  This w i l l  e n m  us t o  us73Fymrses from radiat ion- induced bone ma - 
were t ransplanted subcutaneously i n t o  (BlO.DZxB10)Fi nude mice. Two months l a t e r  t h e i r  T c e l l  

row chimeras t o  r e c o n s t i t u t e  nude mice and s e t t l e  d e f i n i t i v e l y  the auestion o f  whether the t h y t  
mic ep i the l ium o r  a n t i g e n - p r e s e n t i n g i e l l  i s  the e f f e c t o r  o f  MHC-restrLctnm in t h e  ttwuus 

i 
f . .  . 

0428 FUNCTION OF CLASS I H-2 MOLECULES EXPLORED WITH H-2 MUTANTS, C.J.M. Me l i e f ,  L.P. de 
Waal, W.M. Kast, M.J. Stukar t ,  Central Lab Netherlands Red Cross Blood Transfusion 
Service, Amsterdam, The Netherlands. 

Recent r e s u l t s  inc lude the fo l lowing.  1) A l l o s p e c i f i c  CTL recognise conformational determinants 
The evidence i s  t ha t  the 146-162 animo a c i d  (AA) segment i n  the H-2Kbml molecule creates a l l o -  
determinants grossly; d i f f e r e n t  from those created by the i den t i ca l  s t re t ch  o f  AA i n  the H-2 Ld 
molecule. mutations a f f e c t  the repe r to i re  o f  H-2 Ob r e s t r i c t e d  Moloney v i rus-speci -  
f i c  CTL. Se l f  H-2 to lerance requirements a f f e c t  the repe r to i re  o f  f o re ign  an t i gen -spec i f i c  CTL, 
even i f  the t o l e r i z i n g  s e l f  H-2 molecule i s  not  the r e s t r i c t i n g  element. 3) D i s t i n c t  H-2 Kb 
CTL r e s t r i c t i o n  s i t e s  are involved i n  d i f f e r e n t  an t i gen ic  systems, because o f  the divergent 
behaviour o f  Kb mutants i n  CTL res onses t o  Sendai and Moloney viruses. ‘I) Previous studies 
have shown t h a t  each o f  n ine H-2 Kg mutants shows a marked decrease i n  the anti-Sendai bu lk  
CTL response when compared w i t h  the h igh responder s t r a i n  o f  o r i g i n ,  C57816 (66). The bm5, bm6, 
bm7, bm16 and bm17 mutants were intermediate responders, bm5 and bm8 were low responders, bmll 
was a very low responder and bml a nonresponder. L i m i t i n g  d i l u t i o n  analys is  o f  Sendai-specif ic 
CTL precursors from each o f  these s t r a i n s  has now shown tha t  the frequency o f  Sendai-specif ic 
LTL precursors accurably r e f l e c t s  the capaci ty  t o  respond i n  bu lk  cu l tu re .  Thus, the precursor 
frequency was approximately 1:2,0UO i n  86, 1:1O,UOO i n  bm16, l : M O , O O O  i n  bm3 and bm8 and b 80,000 i n  bmll and bml. A l l  v i rus -spec i f i c  Kb mutant CTL clones tested a l s o  lysed B6 v i rus -  
i n fec ted  Farget c e l l s .  These data i nd i ca te  tha t  the H-2 Kb mutants have l o s t  Sendai CTL r e s t r i c -  
l t ion s p e c i f i c i t i e s  wi thout  apparent gain o f  new s p e c i f i c i t i e s ,  expla in ing t h e i r  decreased o r  
bon-responsiveness and low precursor frequencies. 

2 )  H-2 K 

0429 SELF TOLERANCE APPEARS TO BE MHC-RESTRICTED, Hans-Georg Ramensee and Michael J .  
Bevan, Dept. Immunology, Scripps C l i n i c  and Research Foundation, La Jo l l a ,  CA 92037 

BALB/c (H-Zd) spleen c e l l s  were acute ly  depleted o f  a l l o r e a c t i v e  cy to tox i c  T c e l l s  (CTL) 
s p e c i f i c  f o r  BIO.BR (H-2k) c e l l s  w i t h  the BudR + l i g h t  method. The su rv i v ing  c e l l s  were 
primed i n  v i t r o  w i t h  6ALB.K (H-2k) c e l l s  f o r  7 days, and rest imulated f o r  another 4 days, i n  
the presence o f  IL-2 conta in ing r a t  Con A supernatant. 
t o  a lesser  extent  a l so  B1O.BR Con A b lasts ;  t h i s  remaining r e a c t i v i t y  on B1O.BR targets ,  
however, disappeared upon f u r t h e r  rest imulat ions w i t h  6ALB.K. 
therefore,  lysed on ly  BALB.K, and no t  B1O.BR nor BALB/c, bu t  d i d  l yse  (B1O.BR x BALB/c)F1 
targets ,  i n d i c a t i n g  the recogn i t i on  o f  a BALE minor h i s tocompa t ib i l i t y  (H) ant igen i n  
context  o f  H-2k product (s) .  
r e a c t i v i t y  pat tern:  
not  k i l l e d ,  i n d i c a t i n g  the s p e c i f i c i t y  o f  the CTL l i n e  as s e l f  (BALE) minor H ant igen p lus 
Dk encoded molecules. An i d e n t i c a l  r e a c t i v i t y  pa t te rn  was observed i n  another CTL l i n e  
der ived inde endently w i t h  the same s t r a i n  combination. 
C57BL/6 (H-2g) c e l l s  depleted o f  r e a c t i v i t y  against  BALB/c (H-Zd) lysed B10.DZ (H-2d). The 
existence i n  mice o f  CTL capable o f  recognizing s e l f  minor H antigens i n  the context o f  
a l logeneic  Class I antigens i nd i ca tes  t h a t  the mechanism(s) responsible f o r  s e l f  to lerance 
do no t  i nvo l ve  recogn i t i on  by CTL o r  t h e i r  precursors o f  s e l f  antigens i n  the absence o f  a 
r e s t r i c t i n g  Class I element. (H.-G. R. i s  r e c i p i e n t  o f  Grant No. Ra 369/1-1 o f  the DFG.) 

The r e s u l t i n q  CTL lysed BALB.K, and 

The r e s u l t i n g  CTL l i n e ,  

Further t e s t i n g  o f  t h i s  CTL l i n e  revealed the fo l l ow ing  
C3H was k i l l e d ,  wh i l e  B lO.A,  A/J, (BALB/c x A/J)F1, 8ALB.B and 610 were 

Another CTL l i n e  derived from 
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0430 S e l e c t i v e  Ac t iva t ion  ef Self-YBC-Suecific DevelouinE 1 w s  I n  Vltro. 
Kenneth L. Rock, Edward Yeh and Baruj Benacerraf 
Barvard Medical School, Boston. M A  02115 

The a c t i v a t i o n  requirements  of developing T lymphocytes have been invest igated.  
Thymocytes p r o l i f e r a t e  i n  response t o  exogenously added IL-1 i n  cul tnre .  This  
p r o l i f e r a t i o n  r e f l e c t s  the a c t i v a t i o n  of T c e l l s  w i th  r p e c i f i c i t y  f o r  s e l f - I a  
molecules on syngeneic accessory c e l l s  i n  t h e  absence of foreign ant igen.  IL-r. i s  
not d i r e c t l y  mitogenic bu t  r a t h e r  appears t o  be required a s  a second s igna l  f o r  t he re  
MBC-specific thymocytes. 
a n a l y s i s  of thymocyte T c e l l  hybridomas. 
be l inked t o  the  induct ion of IL-1, t h i s  response could form the b a s i s  f o r  the 
se l ec t ed  a m p l i f i c a t i o n  of T c e l l s  w i th  self-YHC s p e c i f i c i t y .  
p o r r i b i l i t y  we have measured the capaci ty  of thymocytes t o  induce IL-1 i n  cul ture .  
Thymocytes, upon i n t e r a c t i o n  wi th  syngeneic accessory c e l l s ,  induce IL-1. The 
gene ra t ion  of IL-1 i s  dependent on I a  molecules on accessory c e l l s .  Subsequent t o  
t he  induct ion of IL-1, t hese  s e l f - s p e c i f i c  thymocyter a r e  d r iven  t o  p r o l i f e r a t e .  The 
f e a t u r e s  of t he re  responres  a r e  unique t o  the  thymus and appear t o  be present  a t  a l l  
l e v e l s  of thymocyte maturi ty .  It the re fo re  appears  t h a t  t h i s  i n  v i t t o  response could 
s e l e c t  and expand T c e l l s  of a r e s t r i c t e d  s p e c i f i c i t y ,  which may be of importance i n  
the T c e l l  commitment t o  YHC molecules t h a t  i s  known t o  occur i n  the  thymus. 

The na tu re  of t h i r  response has  been confirmed by the 
Since I a  molecules on accessory c e l l s  may 

To examine t h i s  

0431 ACQUISITION OF MHC DETERMINANTS BY THYMOCYTE PRECURSORS, Susan 0. Sharrow, P h i l i p  
J. Morrissey, Bonnie J. Mathieson and Alfred Singer. NIH.  Bethesda, KD. 20205. 

It has previously been shorn t h a t  t h e  Ia (Class  11) determinants  which murine thywcy tes  
bear on t h e i r  su r f ace  a r e  predominantly, i f  not  e n t i r e l y ,  t hose  which they have acquired 
from the  environment i n  which they d i f f e r e n t i a t e .  In t h e  present  s tudy,  t he  d i f f e r e n t i a t i o n  
compartment i n  which I a  determinants  a r e  acquired was s tud ied  by a n a l y s i s  of thymocytes from 
thymus-engrafted r a d i a t i o n  bone marrow chimeras and thymus-engrafted nude mice uaing immuno- 
f luorescence and flow microfluorometry. 
t h e  thymus was d i s t i n c t  from t h a t  of t he  extra-thymic hos t ,  i t  was  observed t h a t  t h y w c y t e s  
acquired both syngeneic ( t o  bone marrow genotype) and a l logene ic  Ia determinants from the 
intra-thymic environment. 
acqu i r e  hos t  Is determinants  i n  the pre-thymic d i f f e r e n t i a t i o n  compartment, a v a r i e t y  of 
experimental animals were cons t ruc t ed  i n  which t h e  MHC genotype of t he  bone marrow stem 
cells, the  extra-thymic hos t  and the  thymus were independently var ied.  
thymocyte precursors  could acqu i r e  host-derived Ia determinants  i n  t h e  pre-thymic d i f f e r e n t i -  
a t i o n  compartment and t h a t  t he  pre-thymic a c q u i s i t i o n  was s p e c i f i c .  
c u r s o r s  on ly  acquired syngeneic but not a l logene ic  ( t o  bone marrow genotype) host-derived Ia 
determinants  i n  t he  pre-thymic compartment. 
a c q u i s i t i o n  of hos t  Ia determinants  is  s p e c i f i c  i n  t h a t  thymocyte precursors  appear t o  
d i s t i n g u i s h  between syngeneic and a l logene ic  hos t  Ia determinants .  

I n  experimental animals i n  which the MHC genotype of 

To examine the  p o s s i b i l i t y  t h a t  thymocyte precursors  might a l s o  

It was observed t h a t  

Namely, thymocyte pre- 

These da t a  demonstrate t h a t  t he  pre-thymic 

9432 I n t e r n a l  images o t  I reg ion  de terminants  expressed by T c e l l  receptors .  tiek Kee 
Sim and Andre i  A, Auyust in,  Na t iona l  Jewish H o s p i t a l ,  Denver. CO 8U206. 

The d i s p l a y  o f  I r e g i o n - l i k e  i n t e r n a l  imayes by the  recep to r  o t  some T he lpe r  c e l l s  
would be b e n e f i c i a l  f o r  t h e  yenera t i on  and maintenance o f  a s e l f - r e s t r i c t e d  T c e l l  
r e p e r t o i r e .  We w i l l  r e p o r t  exper iments which s t r o n y l y  suyyest t h e  ex i s tence  of such 
ep i  topes. 
1. When an a l l o r e a c t i v e  T c e l l  hybridoma was used as an iirmunogen, it e l l i c i t e d  a s t rony  T 
c e l l  p r o l i f e r a t i v e  response i n  v i v o  and i n  v i t r o .  P r o l i f e r a t i n g  T c e l l s  were f u r t h e r  
hyb r id i zed .  I n  t h i s  way we Z t S d  two T - Z T r e t i n g  T c e l l  hybridomas which i n t e r a c t  
s p e c i f i c a l l y .  None of these hyb r ids  expresses convent iona l  I - r e g i o n  molecules and one o f  
them i s  a l l o r e a c t i v e  ( a n t i - I - A ) .  
2. When a monoclonal a n t i - I - A  an t ibody  i s  used as an imnunogen one can s e l e c t  f rom t h e  
responder, p r o l i f e r a t i n g  T c e l l s  those which r e a c t  t o  t h e  an t ibody  i n  the  absence o f  any 
an t i gen  p resen t ing  c e l l s .  Such T c e l l s  when h y b r i d i z e d  gave r i s e  t o  IL -2  s e c r e t i n g  
hybr ids ,  which can be induced s p e c i f i c a l l y  w i t h  t h e  a n t i - I - A  monoclonal ant ibody, 
o r i g i n a l l y  used as imnunogen. 
3. The approp r ia te  a n t i - I - A  an t i bod ies  can p r e c i p i t a t e  f rom our i n t e r n a l  image-bear ing T 
c e l l  cand ida tes  dimers o f  approx imate ly  40 kd  po lypep t ides  which resemble what t h e  
consensus o f  t he  moment descr ibes  as T c e l l  receptors .  

The success fu l  i n d u c t i o n  i s  s t r i c t l y  dose dependent. 
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0433 SUPPRESSION OF ANTI-SELF CTL RESPONSES BY FETAL THYMUS CELLS, Hung-Sia Teh and 
Margaret Ho, Department of Microbiology, University of British Columbia, Vancouver, 
Canada V6T 1W5. 

Fetal thymus cells taken from C57BL/6X C57BL/6 female mice at 14 to 19 days of gestation 
were able to specifically suppress the CTL responses of non H-Zb mice to H-Zb allo- 
antigens. 
cells taken at 14 to 16 days of gestation and started to wane by day 17. Adult thymocytes 
were completely nonsuppressive. 
14 days of gestation and cultured in an organ culture system, the cultured cells were able 
to completely suppress an a11ti-H-2~ CTL response even after 19 days in culture. 
suppressor cells are radiation-resistant and appear to reside within the epithelium of the 
fetal thymus since fetal thymus cells which were obtained by trypsinization of the whole 
thymus were much more suppressive than those obtained by mechanical disruption. Part of 
the suppression of the CTL response is due to competition by fetal thymus cells and CTL 
for interleukin 2 .  
thymus cells can be completely reversed by adding interleukin 2-containing supernatants 
whereas the specific suppression is still observed after the addition of exogenous 
interleukin 2 .  
tolerance to self MHC antigens (Supported by MRC of Canada). 

Suppression of the anti-H-Zb response was virtually complete by fetal thymus 

When fetal thymus cells were taken from C57BL/6 mice at 

The 

However, the non-specific suppression of the CTL response by fetal 

Such a suppressor cell may be intimately involved in the induction of 

0434 Analysis o f  neonatally induced tolerance t o  MHC antigens a t  t he  clonal level. 
Hermann Wagner and Klaus Heeg, Dep.of Immunology, Univers i ty  o f  Ulm, 7900 Ulm, 
W-Germany 

The  mechanism o f  neonatally induced tolerance t o  MHC-antigens is  controversial.  In the 
system used here tolerance t o  D d  antigens i s  defined by 4 week acceptance o f  A-sk in  g r a f t  
on  CBA mice neonatally injected w i th  l o 7  A-type spleen cells. Such mice exhib i t  phenotypi- 
cal ly a 10-20 fo ld  reduct ion of an t i  Dd cytotox ic  T lymphocyte precursors (CTL-p) as assayed 
by l imi t ing di lut ion. In agreement w i th  the  work of Nossal e t  al. one might conclude clonal 
deletion as basis o f  neonatally induced tolerance. However a f te r  absor t ion of the  v e r y  same 
responder cel ls on  CBA anti-A M'LC cells, high frequencies o f  an t i  D x r e a c t i v e  CTL-p can 
be  demonstrated in the apparently tolerant cells, resul ts  similar t o  those o f  Stockinger. 
Furthermore, upon 24 h polyclonal stimulation w i th  ConA and subsequent plat ine o f  t he  
cells in l imit di lut ion, high frequencies [1/200) o f  an t i  D d  reactive C T L  can b e  demonstrated 
by the  sp l i t  cu l tu re  approach. Final ly, under  l imi t  d i lu t ion T cells o f  tolerant mice suppress 
antigen specificially an t i  D d  reactive CTL-p of normal mice. The  resul ts  ru le  out clonal 
deletion as explanation o f  neonatally induced tolerance and favour active suppression. 

0435 T CELL HYBRIWMAS WITH WAL SPECIFICITY FOR MLS AND H-2 DETERMINAWS: SELECTIVELOSS 
OF ONE SPECIFICITY, Susan Webb, Jane Eu, Ian MacNeil, Jonathan Sprent and Darcy 

wiison, University of Pennsylvania and Wistar Institute, Philadelphia, PA 19104; National 
Jewish Hospital and Research Center, Denver, CO 80206 
Like H-2 determinants, M l s  gene products stimulate strong primary mixed lymphocyte responses. 
In several respects, responses to M l s  determinants are quite different fran responses to 
either H-2 alloantigens or self + X antigens: 
cally, do not generate cytotoxic T cell responses, do not appear to act as transplantation 
antigens and do not induce lethal graft-versus-host reactions. 
a portion of T cell clones reactive to M l s  determinants can also proliferate in response to 
H-2 determinants. 
Mls reactive clones appeared to be random. 
T cell responses to Mls determinants, suggested to us that T cell recognition of Mls may be 
fundamentally different from T cell recognition of either H-2 alloantigens or self + X 
antigens, in which case. Mls recognition might occur via a totally independent set of recep- 
tors. We have tested this question using karyotypically unstable T cell hybridanas. 
show that subclones of dual reactive hybridanas having specificity for both Mls and H-2 can 
lose the ability to react to either H-2 determinants or M l s  determinants while maintaining 
reactivity for the other ligand. This ability to lose H-2 reactivity independently of Mls 
reactivity supports the notion that the recognition units are encoded on different chrmsomes. 
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M l s  determinants cannot be detected serologi- 

Previously, we have shown that 

Significantly, the pattern of anti-MHC reactivity seen mng this panel of 
These findings, coupled with the unusual nature of 

(kr data 
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0436 ANALYSIS OF HELPER AND EFFECTOR POPULATIONS IN LYMPH NODES OF NEONATALLY TOLERANT MIq, 
Peter J.Wood. Phoebe Strome, and J.W.Streilein, University of Texas Health Science 
Center, Dallas, TX 75235 

Lymph node (LN) cells, from mice made tolerant of H-2 antigens as neonates by the injection of 
semiallogeneic spleen and bone marrow cells, fail to proliferate (mixed lymphoycte response, 
MLR) or to generate cytotoxic T lymphocytes (T s) in response to the tolerogen. Since previous 
results had suggested that this failure to resfiond was not due to suppression, we investigated 
whether the non-reactivity was due to a lack of antigen reactive cells. Limiting dilution 
assays were performed to measure the frequency(i) of cells capable of proliferating in re- 
sponse to tolerogen, (ii) IL-2 producers, and (iii) of T 
erant mice. 
was found that the frequency of MLR cells and IL-2 producers toward the tolerogen was reduced 
to that of the frequency against self. When Tc were generated ih the presence of rat spleen 
Con-A culture supernatant as a source of help, significant though reduced cytotoxicity could 
be generated against the tolerogen with LN cells of BIO.A mice tolerant of B10. 
lution studies confirmed that tolerant LN cells contained 5-10% of the numbers of pT s to 
the tolerogen compared to normal BIO.A mice. 
erant mice is not necessarily due to a lack of effector cell precursors (pT ) but can be ex- 
plained by clonal deletion of helper cells. 
pTc in vivo could result in anti-tolerogen directed responses may have significance to auto- 
immune pathogenesis mechanisms. 

precursors (pT ),  in the LNs of tol- 
Using the combinations of B1O.A to1 B10 (whzle H-2) and AQRCtol 6R (class II), it 

Limiting di- 

Thus the lack of cytotoxicity responseg in tol- 

The possibility that inapproprfate activation of 

0437 YB-ISMS OP T CELL BgpBpTDmB S-ION - CXAEACI%EIZATION OF AmRBAmIVE. 11- 
SPECIFIC, IL-2 PRODWCINQ W N O C P T B  H l B p I w N A S  FRON WMOCYTE CULTURES, Edward Yeh, 
Baruj Benacerraf and Kenneth L. Rock, Harvard Medical School, Department of 
Pathology, Boston, PA 02115. 

The E-2 spec i f ic i ty  of the thymus plays a pivotal role  on the acquisition of the T 
c e l l  reprertoire. Generation and select ion of T c e l l  s p e c i f i c i t i e s  may involve both 
thymic and extra-thymic processes. Our laboratory has demonstrated that thyrocyte 
prol i feration to IL-1 requires I1 recognition on an adherent, radioresistant. Ia- 
bearing c e l l .  Furthermore. purified thymic T c e l l s  can be driven t o  expand in the 
presence of only In-bearing c e l l s .  To extend these observations. we have used 
somatic c e l l  hybridization t o  generate thymocyte hybrid clones. Hybridoras from T 
c e l l  b lasts  derived from thymocyte cultures with or without exogenous I L 1  were 
obtained. A high frequency of relf-specif ic  hybridomas have been identified. The 
spec i f ic i ty  of there clones has been rapped to both the I-A and I-E subregion. l h e s e  
hybrids are Lyt 1' and have their  a c t i v i t i e r  blocked by spec i f ic  monoclonal 
antibodies against e i ther I-A or I-E. W e  w i l l  discuss the implication of our 
findings and present other relevant data. 

INDUCTION OF SELF-TOLERANCE IS H-2 RESTRICTED, R. zamoyska, P. Matziner & H. WabhaM, 0438 Department of Pathology, University of Cambridge, Cambridge, UK. 
In the past it has been shown that the induction of self-tolerance in T cells does not 

appe'ar to be restricted by the major histocompatibility complex (MHC) . 
apparent unrestriction could have resulted from host processing of the antigen. We present 
data which show that in experiments where the potential for antigen processing is minimised 
the induction of T cell tolerance is absolutely restricted by the MHC. 

Thymectomised (B10 x BlOD2)FI mice (AxB) were irradiated, reconstituted with syngeneic 
bone marrow and grafted with combinations of thymuses of parental MHC types, either syngeneic 
to the recipient (A+B) or bearing multiple minor histocompatibility antigen differences 
(A'+B'). These animals were primed and tested for the ability to generate cytotoxic T cells 
to minor HA bearing targets of the thymus type (A'&B') or to control unrelated minor incom- 
patible cells (A"&B"). The results are presented in the table below. Tolerance induction 
was shown to be MHC restricted in animals which received one parental thymus, eg, A,+ one 
minor incompatible thymus of the other parental MHC type, eg. B'. These animals were only 
tolerant of the minor antigens in combination with the parental MHC type with which they 
appeared in the thymus (8') but could respond to the same minor antigens in combination with 
the other parental MHC type (A'). 
Thymuses grafted 

BALB.B + €3ALB/c A'+B' - + - - + 

However, this 

Response to: n(Bl0) A'(BALB.B)A"C3H.SW)B(BlODZ) B'(BALB/c)E (DBA/2) 
810 + B10D2 A+B - +  + - + + 
B10 + BALB/_c ~ A+B' - +  + - - + 
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We describe i n  naive Mls a mice a subset o f  T c e l l s  suppressing the p r o l i f e r a t i v e  response o f  
Mls b s t r a i n  T c e l l s  t o  Mls a lymphocytes i n  a primary i n  v i t r o  mixed lymphocyte react ion.  
The phenotype o f  t h a t  subset i s  characterized and the r o l e  o f  I - A ,  I - E ,  I-J,  IgH a l l o t ype  
l o c i  i n  t h e  i n t e r a c t i o n  between suppressor and p r o l i f e r a t i n g  c e l l s  i s  spec i f ied.  These 
suppressors ce l  Is could be an example o f  mechanism o f  unresponsiveness t o  s e l f  antigens a c t i -  
ve l y  maintained i n  a d u l t  mice. It i s  poss ib le  tha t ,  i n  add i t i on  t o  a cen t ra l  process o f  
clonal.del&ion/inactivation induced by s e l f  antigens dur ing e a r l y  ontogeny,, there i s  a sa fe ty  
mechanism t h a t  operates t o  prevent autoimnunity when c e l l s  w i t h  autoimmune po ten t i a l  escape 
the cen t ra l  mechanism o r  mutate a t  a l a t e r  s ta te  o f  maturation. 

TOLERANCE TO SELF M LOCUS MEDIATED BY T SUPPRESSORS CELLS. Marc Zeicher, Un ive rs i t e  
l i b r e  de Bruxel les, 1640 Rhode-St-Genese, Belgium. 

The lsotype Switch: Genetic, Physiological and Cellular Mechanisms 

0440 IN!XKTICN OF ISOTYPE-SPECIFIC D M J N Y X ) B m  BY M I " S  AND T 
CIXGDERIVEI LYMPHOMINES, Sharon L. Jones, Judy Iaytm, Peter Krmr, Ellen S .  
V i t e t t a  and Philip W. Tucker, University of Texas Health Science Center a t  
Dallas, Dallas, Texas 75235 

In B lyrrphocytes, the switch in isotype synthesis depends on the rearrangemnt of hnmo- 
glohlin (Ig) genes. The regulation of expressicn of these qems is influenced by lynpho- 
kines derived frcm T cells. These lynphokines my act by inducing DNA rearranqemnts or 
changes i n  the levels of isotype specific IUW (a transcription, processing, half-life, 
etc.) . W e  have cultured mine B cells w i t h  lipcpolysamhari& (LPS) and T cell-derived 
1- ' s cantainkq the 1YrrphDkine B cell Aifferentiatim factor ,for I$ (B(pl?y). B 

(less than 5% sIgC,) were cultured for 2 to 6 days dth Lps and B(pE'y-taining 
supernatants. The cytoplasmic FSA was i s o l a t d  and subjected to Northem or dot blot 
analysis using the applopriate clcned pmbes to identify yl and y3 mlFsL. LPS alme 
induced an increase in the levels of the secreted form of the y3 heavy chain nrIlML (1.8 kb) 
by day 3 4 t h  no significant inducticn of y l  - until day 5. LPS i B(DFy induced a 
marked increase in the expression of y l  mRM\ by day 2,  and this yl mRNA continued to 
in-se unti l  day 6 a t  which point the exp!?rhts rere terminated. Canmnitant Ath the 
increases i n  y l  mRM\, there was a decrease in the expression of y3 mRM\. These data 
suggest that lynpbkines secreted by T cell lines can influence the levels of 
isotype-specific - in activated B cells. 

cells isolated f r a n p n m l  W / c  splenccytes, which express predanmm t l y  &I, and Sign 

0441 LYMPHOKINE-MEDIATE0 ACTIVATION OF T CELL DEPENDENT IgA ANTI-POLYSACCHARIDE RESPONSES, 
Mar t i n  F. Kagnoff, Susan L. Swain, and Peter D. Murray, Un ive rs i t y  o f  Ca l i f o rn ia ,  
San Diego, CA 92093 

IgA responses are important t o  host  imnunity a t  mucosal surfaces. We prev ious ly  showed 
t h a t  mice produce subs tan t i a l  T c e l l  dependent IgA responses t o  a(1,3) glucan determinants 
on the bac te r ia l  capsular polysaccharide dextran 61355 i n  v i vo  and i n  cu l ture.  
s tud ies demonstrate t h a t  the requirement f o r  T c e l l s  f o r t h e c t i v a t i o n  o f  the IgA an t i -a  
(1.3) dextran 81355 response can be replaced by T c e l l  der ived non-antigen s p e c i f i c  he lper  
factors .  

i n t e r f e r o n  and T c e l l  r e  l a c i n g  fac to rs  supported d i f f e r e n t i a t i o n  o f  dextran-st imulated B 
c e l l s  t o  IgA an t i -a  (1,37 glucan antibody forming c e l l s .  Supernatants w i t h  i n t e r l e u k i n  2 
a c t i v i t y  d i d  no t  support optimal antigen-driven plaque forming c e l l  responses, bu t  syner- 
gized w i t h  supernatants hav in 
production o f  IgA an t i -a  (1,3Q glucan responses. Supernatants from the T c e l l  l i n e s  B6;11 
and (DL)A.4 conta in ing B c e l l  growth f a c t o r  a c t i v i t y  d i d  no t  support a c t i v a t i o n  o f  IgA 
an t i -a  (1,3) glucan PFC. Studies w i t h  h i g h l y  p u r i f i e d  T c e l l  der ived lymphokines c l e a r l y  
demonstrate t h a t  i n te r fe ron -y  plays a key r o l e  i n  the antigen-driven d i f f e r e n t i a t i o n  o f  
murine B c e l l s  t o  IgA antibody-forming c e l l s .  

The present 

Supernatants from the ac t i va ted  T c e l l  l i n e s  cr-15 and (DL)C.C3.11.75 conta in ing 

i n t e r f e r o n  and T c e l l  rep lac ing f a c t o r  a c t i v i t y  i n  the 
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0442 
LFS has been shown t o  act as a B cellmitrogen causing the proliferation and differentiation 
of murine splenic 9 cells to Ig secreting plasma cells. It was previously established by 
others that the C v  gene is lost in LFS treated spleen cells. We have studied the kinetics 
of Cp gene rearrangement, in response to LPS, by Southern and Northern filter hybridization 
analysis. These studies suggest that the C p  gene is being deleted by a complex mechanism, 
which may include sister chromated exchange. 

THE IgH CHAIN SWITCH IN PROLIF‘BRATING B CELL POPULATIONS, Amy L. Kenter and 
T.H. Rabbitts. MRC Laboratory of Molecular Biology, Cambridge, England 

0443 ALLOTYPE SWITCH VARIANTS IN CULTURED MONOCLONAL PRODUCING HYBRID0MP.S. Thomas J. Kipps 
and Leonard A. Herzenberq, Stanford University, Stanford, CA 94305. 

We fused the non-irmnunoglobulin secreting BABL/c myeloma line NS-1 with spleen cells from 
BAB/25 X AKWJ mice that had been immunized with dansyl-keyhole limpet hemocyanin. From this 
fusion we cloned hybridomas producing monoclonal anti-dansyl antibodies of either the “b” or 
“d” allotype of the EAB/25 or AKR/J parent, respectively. These allotypes can be distin- 
guished using a solid phase radioinmunoassay employing monoclonal anti-allotypic antibodies. 
Cultures of cloned IgG1-producing hybridomas were stained with fluorescene-conjuaated qoat 
antibodies specific for the mouse IgG2 isotype and subjected to “switch variant” selection 
using the fluorescence activated cell sorter. 
successful in generating several different switch variant “families”, with both IqG2a and 
IgGZb producing switch variants being isolated from IgGl producing parents. 
cases the allotypes of the switch variant families were conserved, in one family we noted a 
switch in allotype along with the switch in isotype. 
dansyl antibodies produced by each member of this later switch variant family were compared 
by analysinq the emission fluorescence of the purified antibodies binding €ree dansyl-lysine 
With excitation at 330nn The spectra of the antibodies from individual members of this 
family were identical to one another but distinct from the spectra obtained from anti-dansyl 
antibodies obtained from members of other switch variant families. This suggests that the 
same variable region gene is expressed by all members of this switch variant family, and that 
interchromasomal recombination may account for this allotype switch. 

After repeated rounds of sortinq, we were 

Although in most 

The fine specificities of the anti- 

0444 PEYER’S PATCH T CELL CLONES COLLABORATE WITH COMMITTED IGA B CELLS VIA FcocR, Hiroshi 
Kiyono, Max D. Cooper, John F. Kearney, Suzanne M. Michalek, William J. Koopman and 
Jerry R. McGhee, University of Alabama in Birmingham, Birmingham, AL 35294. 

We have isolated and characterized several T cell clones from murine Peyer’s patches (PP) 
which exhibit+antigen-specific helper activity mainly for IgA responses (PP Th A clones). 
These Thy 1.2 , Lyt-l’, Lyt-2- cells bear Fc receptors for IgA (F-R) which are important in 
isotype derived help, since monoclonal IgA (but not IgM or IgG) blocks the IgA response. 
Mutant forms of IgA which lack amino acid segments in the C 3 domain, do not affect PP Th A 
cell function for IgA responses. 
dressed by efther removal of, or enrichment for, surface IgA (sIgA )+B cells from PP or deple- 
tion of sIgA B cells from splenic B cell cultures. Removal of sIgA B cells from either 
splenic or PP B cell cultures by FACS or by panning significantly reduced the B celf populs- 
tion which productively collaborated with cloned PP Th A cells. Enrichment of sIgA B cells 
from PP, upon culture with PP Th A cells and antigen, resulted in higher IgA responses than 
occurred in total PP B cell cultures. PP Th A cells did not support IgA responses in cultures 
of splenic B cells from mice 1 to 14 days of age, but supported full responses in young adult 
(5-7 weeks) B cell cultures. These results suggest that the FcaR on PP Th A cells is impor- 
tant in IgA isotype help, and the C 3 domain of @chain is crucial for the recognition of the 
precommitted B cell. 

The nature of B cells reqnired f$r IgA responses was ad- 

H 
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0445 DIFFERENCES IN THE SYNTHESIS OF IMMUNOGLOBULIN ISOTYPES DURING A MALARIA INFECTION, 
Jean Langhorne and R ichard  Asofsky,  Labora tory  o f  M i c r o b i a l  Immunity, Na t iona l  
I n s t i t u t e s  o f  Hea l th ,  Bethesda MD 20205. 

I n f e c t i o n  o f  mice w i t h  Plasmodia g i ves  r i s e  t o  marked a l t e r a t i o n s  i n  immunoregulation, 
r e s u l t i n g  i n  po l yc lona l  a c t i v a t i o n  and apparent immunodepression. Our s tud ies  i n d i c a t e  
a l s o  t h a t  t he  s p e c i f i c  an t ibody  response t o  P. chabaudi adami i s  r e s t r i c t e d  t o  c e r t a i n  
i so types  d u r i n g  a p r imary  i n f e c t i o n ;  namely a p m n m  p e r s i s t e n t  IgM and lower  b u t  
de tec tab le  IgG, , IgG, and IgG, responses. S p e c i f i c  IgG an t ibod ies  a re  n o t  de tec tab le .  
Th is  suggests t f l a t  e i t h e r  P. chabaudi an t igens  do n o t  s t i l hu la te  an IgG 
IgG response i s  suppressea. m y c l o n a l  response i n  s i m i l a r l y  r e s t r i c t e d ,  i n  t h a t ,  
th rdughout  an i n f e c t i o n  w i t h  P. chabaudi IgM-secre t ing  c e l l s  a re  t h e  m a j o r i t y  ( 50%) o f  
immunog lobu l in -secre t ing  c e l l r i n  the  spleen. 
number o f  IgGl plaque-forming c e l l s  (PFC), they  c o n t r i b u t e d  t o  l e s s  than 5% o f  t he  t o t a l  
PFC response. 
te rpo lymer  poly(G1u A la  Tyr ) (GAT) du r ing  i n f e c t i o n  i n d i c a t e d  t h a t ,  a l though t h e  
t o t a l  PFC response was r e l a t i v e l y  una f fec ted  by the  i n f e c t i o n ,  t he  IgG response t o  these 
an t i gens  was p r e f e r e n t i a l l y  suppressed. and IgG i  responses were 
una f fec ted  o r  enhanced compared w i t h  those o f  i m u n i s e d ,  un inkec ted  mice. The da ta  sug e s t  
t h a t  t h e r e  i s  s e l e c t i v e  suppression o f  IqG , responses ( b u t  n o t  those o f  o the r  i so typesg  t o  
severa l  an t igens  d u r i n g  i n f e c t i o n  w i t h  P. Ahabaudi. 

response, o r  t he  

Al though the re  i s  an inc rease i n  the  

StudQgs of3,1jhe s p g c i f i c  PFC response t o  sheep e ry th rocy tes  and t o  t h e  

The Igt l ,  IgG, , IgG, 

0446 A PROKARYDTIC DELETION SYSTEM WHICH USES A DNA SEQUENCE (DELTA) INVOLVED I N  IMMUNE 
SWITCHING, K a r l  G. Lark,  Paul Keim, Andrew T l i v e r i s  and Edward Meenan, U n i v e r s i t y  o f  
Utah, S a l t  Lake City, UT 84112 

The Red recombina t ion  system o f  phage lambda causes s p e c i f i c  d e l e t i o n s  w i t h i n  a h i g h l y  r e -  
peated, i n te rspe rsed  sequence which occurs  i n  t h e  Kangaroo Rat D. o r d i i .  These d e l e t i o n s  a re  
n o t  mediated by the  RecA system o f  E. c o l i ,  b u t  do occur  when Red f u n c t i o n  i s  rep laced by the  
Red analogue, Lambda reve rse  o r  RecE. (MGG (1982) 168:27-36). The end p o i n t s  o f  t h e  d e l e t i o n s  
suggested t h a t  t hey  m igh t  be determined by n u c l e o t i d e  sequence. DNA was c loned i n t o  a Red-, 
lambda vec tor ,  f rom which i t  was subcloned i n t o  a pUC9 plasmid.  The p lasmid  was grown i n  a 
RecEt hos t  and t h i s  p lasmid  DNA used t o  t rans fo rm a RecE- hos t .  We have determined t h e  DNA 
sequence o f  d e l e t i o n s  i s o l a t e d  i n  t h i s  manner, as w e l l  as t h e  DNA f rom t h e  boundary reg ions  
w i t h i n  t h e  parent  p lasmid  DNA. The d e l e t i o n  boundar ies i n  t h e  parent  p lasmid  con ta in  a DNA 
sequence, which a l s o  occurs  a t  t he  p o i n t  a t  which t h e  DNA swi tches  between the  two f l a n k i n g  
reg ions .  Th is  sequence occurs  i n  ve r teb ra tes  a t  sw i t ch  p o i n t s  i n  the  imnunog lobu l in  and 
h i s t o c o m p a t i b i l i t y  systems. We s h a l l  d iscuss  t h e  use o f  a p roka ryo t i c ,  permissive-nonpermis- 
s i ve ,  d e l e t i o n  system as a p ro to type  f o r  s tudy ing  the  sw i t ch ing  o f  genes i n  t h e  imnune system. 

0447 .STUDIES CN "E MFXXANISM OF W T I o N  OF T C5LL-D- I3 CELL DTFFERWmATION 
FACIOR(S) FOR I$ (B(DD(), Judith E. Laytan, Peter H. Kramner, Jonathan W. Uhr 
and Ellen S. V i t e t t a ,  University of W s  Health Science Center, Dallas, Tews 
75235 

We have previously described a T cell-derived lynphokine hi& induces increased levels of 
I* secretion in m-stirmlated B cells and has been termed 6Q3E'y. EKDE'y (or other 
fa&rs proau~ed by the same T cell line) also causes suppmssion of I ~ G  

isotype sA6tching or &ether it is an anplification factor acting on cells that have 
already S d t c h e d  to I$ p?Xddon.  A l M t h q  dilution culture Systen &%5 used to 
s h ~ r r  that a T cell supenAtant containing E C D ~  caused a 16-fold increase in the precursor 
fr- of IgG1-secreting clones and a 6-fold decrease in the frequency of I$, - 
secreting clones. determine ,++-ether acted on cells already expressing surf& 
I* (sIgG), qlenic B cells ere cultured A6th LPS for 2 or 3 days, stained xith anti-y, 
and the sIgG blasts ere sort@ directly into micmtiter trays by a fluorescence- 
activated cell sorter. Fea sIgG cells =re detected but m a 1  of the brightest 10% 
of cells had m effect on the frequency of clones secretkg IgGl in reqonse to EUW. 
secretion of I$ and I$ shod a loa degree of correlahon: a substantial prcportion 
of I$ -mt& clones3 did not secrete I$ . Thus, the suitch to IgGl in s u e  
clones h y  be lnaepenaen t of prior 19"~ secretion? 

secretion. The pupose of t h i s  study m s  to determine ,&ether mFY miqht a m E 3  

164 



Regulation of the Immune System 

ISOTYPE-SPECIFIC HELPER T CELL REGULATION: 
J e r r y  R. McGhee, Hiroshi Kiyono, John F. Kearney, Suzanne M. Michalek. William J. 
Koopman, and Max D. Cooper, Univ. Alabama i n  Birmingham, Birmingham, AL 35294. 

A REQUIREMENT FOR CLASS COMMITTED B CELLS, 0448 

The precise  r o l e  of T cells i n  B c e l l  isotype commitment and d i f f e r e n t i a t i o n  t o  plasma c e l l s  
synthesizing a p a r t i c u l a r  isotype i s  cur ren t ly  under in tens ive  invest igat ion.  Two broad 
a l t e r n a t i v e s  have been proposed. One suggestion is tha t  T cells o r  soluble  fac tors  can d i r e c t  
B cel l  isotype switching; the  a l t e r n a t i v e  hypothesis i s  t h a t  T helper (Th) cells can preferen- 
t i a l l y  s e l e c t  isotype-committed B c e l l s  and inf luence t h e i r  growth and d i f f e r e n t i a t i o n  i n t o  
antibody producing c e l l s .  We have examined t h i s  i s sue  i n  s tud ies  using cloned Th c e l l s  from 
murine Peyer's patches (PP), a c e n t r a l  IgA induct ive s i te ,  and B c e l l s  from both PP and spleen. 
PP T c e l l s  were derived from mice o r a l l y  primed with sheep erythrocyfes (SRBI) and have been 
cloned and maintained i n  continuous c u l t u r e  f o r  2 yr. These Thy 1.2 , Lyt-1 c e l l s  bear Fc 
receptors  f o r  IgA (FcmR), but not FcFR o r  FcSR, and preferen t ia l ly  support IgA anti-SRBC re- 
sponses i n  sp len ic  o r  PP B c e l l  cu l tures .  I n  addi t ion,  some of these clones support low IgM 
responses+ and o thers  low but s ign i f icant  IgG subclass  responses a s  well. 
IgA (sIgA ) B c e l l s  from sp len ic  o r  PP B c e l l  cu l tures  s e l e c t i v e l y  reduced IgA responses. 
while enrichment of sIgA+ B c e l l s  from PP by JACS o r  panning, upon cu l ture  with cloned Th celJs  
gave enhanced IgA responses. Removal of sIgA B c e l l s  did not a f f e c t  IgM responses, and sIgA 
enriched B c e l l  cu l tures  showed negl ig ib le  IgM responses. We conclude t h a t  isotype-specif ic  
Th c e l l s  can p r e f e r e n t i a l l y  co l labora te  with IgA committed B c e l l s .  

Removal of surface 

0449 PREFERENTIAL LOCALIZATION (Y T CELL HELP (TH) FM( THE IGA RESWNSE IN THE GUT-ASSOCIATED LYLRI?lD 
TISSUE (GALT) OF CAFl. MICE. 
Mlchael E. L m .  New Yak  Unlverslty Medlcal Center, New Y a k ,  N.Y. 10012. 

Jul la  M. R l l l l p s - W a g l l a t a ,  Margaret Lrny. Fa t r l c l a  Kelly-Hatfleld and 

D l f f e ren t l a l  d l s t r l bu t l on  of IgA-speclflc TH In  favor o f  GALT has been proposed t o  account for  the hlgh 
proportion of I@-produclng plasma ce l l s  a t  mucosal sltes. When. however, TH are t l t r a t e d  Into cultures of 
hapten-prlmed or unprlmed splenlc B c e l l s  In the presence of approprlate hapten-carrler conJugates, WLT TH 
p r i m e d ~ ~ w l t h  en te r l ca l l y  admlnlstered sheep erythrocytes ( S R E )  (T rSRE)  exh lb l t  no m e  help for IgA 
responses than subcutaneously prlmed perlpheral node (PN) T r S R k .  
llmpet hemocyanln (TH-KLH) exh lb l t  much less help for all lsotypes than PN T+,-KLH, apparently because T c a l l  
tolerance of soluble antlgen 1s rapldly induced vla the enter lc route. On the other hand. when T cell-replaclng 
factors contalned In  the supernatants of d i f f e ren t  Concanavalln A-stlmulated T c e l l  populatlons are canpared, It Is 
evldent t ha t  factors capable of helplng I@ responses t l t r a t e  Independently o f  other growth and d l f f a e n t l a t l o n  
factors present I n  the supernatants and tha t  G U T  produces re la t l ve l y  hlgher amounts o f  I@ helper factor than PN 
or par t l cu la r l y  than spleen. When help provlded t o  the sane pool of prlmed splenlc B cells by PN TrKLH and PN 
TrSREIC i s  cmpaed. the former support much lower I@ responses re la t l ve  t o  other lsotypes than the lat ter .  
appears that  subsets of prlmed B ce l l s  capable of respondlng t o  non-cognate lnteract lon wlth TH have greater 
potent la l  to glve r l s e  t o  IgA PFC than those requir ing cognate TH. 
mucosal sl tes may depand pa r t l y  on the presence In GALT o f  hlgh proportlons of T c e l l s  capable o f  maklng IgA helper 
factors In  response t o  slgnals fran antlgen non-speclflc st lmul l  l i k e  Con A. It may also re f l ec t  a preponderance 
of B ce l l s  capable of maklng IgA responses to part lculate antigen In  the presence of non-cognate T c e l l  help, the 
only klnd of  help t o  escape tolerance Inductlon on enter lc prlmlng. Supported by NIH  Q-ants CA 20045. Al 15071. 

Haeover, GALT TH prlned wlth Kqho le  

It 

The pnera t l on  o f  hlgh Ig4 responses a t  

O&o 
To examine t h e  mechanisms leading t o  Ig i so type- res t r ic ted  secre t ion  by B c e l l s  and the  r o l e  
of T c e l l s  i n  the  process, i n  vivo and i n  v i t r o  experiments w e r e  done using immunlogically 
abnormal mice e.g. e i t h e r  autoimmune s t r a i n s  (MRL-lpr/lpr, BXSB. NZB) which spontaneouslypro- 
duce l a r g e  numbers of c e l l s  secre t ing  I g  of severa l  isotypes or &- bearing mouse s t r a i n s  
(CBA/N, M R L . g )  which exhib i t  a s e l e c t i v e  low-responsiveness i n  the  IgGl c l a s s  following 
immunization with c e r t a i n  T cell-dependent ant igens.  Using a reverse PFC assay as a measure of 
Ig  production, i n  vivo s t u d i e s  with autoimmune s t r a i n s  suggest t h a t  ( i )  d i r e c t  switching from 
S t o  any constant  region gene i s  poss ib le  ( i i )  almost a l l  combinations of I g  isotypea can be 
ok!served and ( i i i )  i n  most cases switching from S -6 
expression of each IgG c l a s s  may be independently'co&ollea by d i f f e r e n t  T c e l l s  is indicated 
by two s e r i e s  of experiments i n  which ( i )  severa l  long-term T c e l l  l i n e s  derived from MRL-*/ 

been shown t o  provide IgG2 or IgG3 r e s t r i c t e d  help when cul tured with normal cont ro l  
B c e l l  and ( i i )  CBA/N mice, low responders f o r  IgGl a r e  se lec t ive ly  def ic ien t  i n  helper  c e l l s  
capable of inducing IgGl but not  IgG2 secre t ing  c e l l s .  Studies  with BXSB.(NZB x BXSB)F o r  
congenic NZB.BXSB a l s o  show t h a t  accelerated increases  i n  IgGl and I g G Z  leve ls  appear $0 be 
control led by d i f f e r e n t  genes than IgG3 i n  t h a t  while t h e  former requi re  both a BXSB Y chromo- 
some f a c t o r  and (an) autosomal gene(s) ,  e levated IgG3 secre t ing  c e l l  numbers can occur i n  the  
presence of t h e  BXSB Y chromosome only. These r e s u l t s  suggest t h a t  as with IgA and IgE, each 
IgG c l a s s  is independently regulated and does not  requi re  switching through the  IgG3 gene. 

INDEPENDENT SWITCHING AND EXPRESSION OF IgG1, IgG2 AND IgG3 ISOTYPES, Yvonne J.  
Rosenberg, N I H ,  Bethesda, MD 20205 

or S but not both occurs. That t h e  

have 
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0451 OCCURRENCE OF BY MEMORY CELLS I N  THE COURSE OF IMMUNIZATION W I T H  A 
T I - 2  ANTIGEN IS T-CELL DEPENDENT, Walter schuler, 4. schuler & E. Wlsch, 
University of Enster, Depxtmnt of Innnmolqy, DaMgkstr. 10, D-4400 Wter, Fw;. 

The TI-2 antigen dextran B1355S (Dex) e l ic i t s  in BALB/c mice a primary imrolne respcnse large- 
ly  restricted to I*. It fa i l s  to give raise to ananmestic respcnses in situ. Y e t ,  in spleens 
of Dex-primed euthpic BALB/c mice specific By -ry cells can be demslstrated Lpn adoptive 
transfer of spleen cells into irradiated Ig-allotype mgeneic BALB.Ig$ mice which are non- 
responders to Dex. Activation of Dex-specific By m3m.y cells is T-ce l l  inaependent as s h  
by T-ce l l  depletion prior to cell transfer. On the contrary, occurrence of Dex Specific menrr 
ry cells is depenaent cm the presence of functional T-ce l l s :  m r y  cells are not denunstrab- 
l e  in spleens of Dex-primed athymic BAzB/c nu/nu mice, which shm a pronounced primary IgG 
response to  ex, but only in  primed euthpic W / C  or -11 reconstituted =/c nu/nu mice. 
Syngeneic recipients, though irradiated, are non-permissive transferred Dex-specific 
By m r y  cells. This also applies to inrconze-defective mle (-/c)Fl hybrids which do 
not rmunt h m r a l  respcnses to TI-2 antigens. The latter finding makes it unlikely that non- 
permissiveness is caused by h m r a l  factors but suggests a cellular suppressor mhanisn ac- 
ting upcn N-Specific memory cells. Frun cur results we canclude that the ultimate differen- 
tiation of Dex-specific B-ce l l s  into IgG secreting plasm cells is blocked in euthymic mice 
by a preestablished specific T-cell mdiated suppressor mechanism f i c h  prevents clonal ex- 
haustion and a l l w  accunulation of By m r y  cells. ( S u p p r t d  by DFG, SFB 104) 

0452 SURFACE IMMUNOGLOBULIN G I ~ H W  BCELL + ~ P H O M A S  AS REYEALED BY MONOCLONAL ANTI- 
BODIES, 
tal, bntebello, OSLO 3 ,  Norway , University of Birmingham, Birmingham, U.K. 

IgG subclass expression on cells from lymph node biopsies of seventeen s l g G  positive 
human B cell lymphomas has been studied. Subclass specific monoclonal antibodies were 
used in an innnunoradiometric assay. Ten were also tested by innnunofluorescence using a 
biotin-avidin system. Thirteen of the lymphomas expressed I g G  only, while four co- 
expressed other Ig-isotypes as well. brphological investigations revealed that fourteen 
lymphomas originated from germinal centre cells. IgGl was found to be the dominant 
subclass in nine lymphomas (53%), IgC3 in seven (41%), IgG2 in one (6%), while none 
expressed IgC4 (4%). Multiple IgG subclasses could not be detected in any of the 
lymphomas tested. 

Erlend B. Smeland, Roy pfferis and Tore Godal, lhe brwegian RadiuqHospi- 

This distribution of s I g G  subclasses accords with the distribution observed 
in normal tonsillar lymphocytes in man. %is indicates that the distribution reported 
here reflects the distribution in normal peripheral lymphoid tissues. Since the 
switching to s I g G  in peripheral lymphoid tissues appear to take place in germinal 
centres, and the great majority of our lymphomas were of germinal centre cell origin, 
the observed distribution most likely reflects differentiational events related to 
switching in germinal centres of lymph nodes and tonsils. 

0453 IgA SWITCH T CELLS I N  PEYER'S PATCHES, Warren Strober, Hidenori Kawanishi, National 
Insti tutes of Health, Bethesda, MD 20205 

l ines originating from PP and spleen. Cloned T ce l l s  derived from PP were found t o  suppress 
LPS-induced IgM and IgG synthesis and secretion by co-cultured PP B c e l l s ;  in addition, 
whereas the P P  cloned T ce l l s  did not  bring a b o u t  IgA production, they did cause the appear- 
ance of large number of ce l l s  expressing IgA. 
from spleen had l i t t l e  or no effect  on LPS-induced IgM synthesis and secretion by PP B ce l l s ;  
in addition, whereas they did suppress IgG production, they neither brought  a b o u t  IgA produc- 
tion nor the appearance of sIgA-expressing ce l l s .  These studies provide evidence for the 
existence of a new type of T cell  in PP,  a switch T c e l l ,  which i s  able t o  induce B ce l l s  t o  
undergo class-specific switches from IgM t o  IgA. These switch T ce l l s  are probably respon- 
sible for the fac t  t h a t  P P  are a major source of mucosal IgA 8 ce l l s .  

I n  additional studies, we have shown t h a t  post-switch IgA-bearing B ce l l s ,  i . e . ,  ce l l s  
pre-cultured with PP cloned T ce l l s ,  have the capacity t o  undergo terminal differentiation 
into IgA producing plasma ce l l s ,  provided they are exposed t o  helper T ce l l s  (uncloned) and 
a n  appropriate mitogenic stimulus. 
ce l l s  into IgA-producing plasma ce l l s  requires two steps: one which involves heavy chain 
switching t o  IgA and which i s  governed by IgA class-specific switch T ce l l s ,  and the other 
which involves terminal differentiatfon of post-switch B ce l l s  and which i s  governed by 
helper T ce l l s .  

To explore mechanisms of IgA regulation, we have established Con A-induced cloned T cell  

On  the other hand, cloned T ce l l s  derived 

We conclude, therefore, t h a t  the development of PP B 
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I-J purified monoclonal antibody but not when coupled with an anti-I-Jd monoclonal; the factor 
has an affinity for the Fc portion of some purified monoclonal antibodies which is unrelated 
Ito their isotype. The cell surface ph notype of the LH-8 line is: mlg(-), Thy-I(++++), MB-FcR 
( - ) ,  MAC-I ( - ) ,  Lyt-I(-), Lyt(++), I-JE(5-30%,+) and H-Zb(++). We are currently further charact., . .  

04% PRESENCE OF SINGLE TRANSCRIPTS CONTAINING Cps 5 2 b  "p C, SEQUENCES, Gaylej 

i 
i 

Woloschak and Charles Liarakos, Dept. Cell Biology, Nayo Clinic/Foundation, Rochester 
MN 55905 and Dept. Biochem., Univ. Arkansas, Little Rock, AR 72205 

Total cellular poly A+ RNA was isolated from TEPC15 myeloma cells (a,k) and characterized b 
Northern blot analysis. Successive hybridization to the C,-specific probe ~107,175 reveale 
the presence of four RNA species having lengths of approximately 11.5, 4.1, 3.0 and 2 . 3  kb 
Hybridization of the blot to C - and CyZb-apecific probes demonstrated the presence o 
both u- and ~2~-hybridizing bazds as well. These molecular species were found to b 
similar in electrophoretic mobility to the 11.5 and 2.3 kb RNA species identified by C, 
specific hybridization. These data establish the presence of Poly A+ RNA specific for Cg 
C , and Cy2b sequences in TEPCl5 cells. In addition, because only one chromosome I 

CH genes except C,), this work provides evidence for the production of a 
tge TEPC15 cell line contains C,, and Cy2b genes (the other chromosome has 

C, sequences. The data also suggest the possible transcription of RNA from each of the tw 
transcript (perhaps the 11.5 kb RNA species) containing least Cu, 5 2 b  and possibl 

rearranged CH-containing chromosomes. Further experiments identified similar high molecula 
weight RNA species in mouse spleen and Peyer's patch tissues having lengths of up to 13.5 kb 
Primer extension experiments using Peyer's patch total cellular Poly A+ RNA demonstrated tha 
a C,-probe was able to prime for the synthesis of Cy2b-specific RNA sequences whil 
various negative controls (such as Cu, ck) could not. These data provide evidence fo 
the existence of single RNA transcripts containing Cu, qzb, and C, sequences 
(Supported in part by ACS No. IN-348). 

IJ: Genetics, Biochemistry and Function 

0456 
and Harvard Medical School, Boston, MA 02115 

A troublesome paradox concerning the murine I-J subregion has confounded ilmrmnologists; 
DNA sequences were not found in he central I-subregion position described by immuno- 
geneticists. We investigated I-J' determinant exp ession on peripheral T lymphocytes using 
a B 0.A 3R anti-BlO.A(SR) serum, Waltenbaugh I-J -specific monoclonal antibodies. and our 
I-J specific mnoclonal antibodies. Our experiments show that the I-J mlecule results f om 
the action of at least two complementing genes; Some H-2 
strains do not exprgss I-Jk molecules. When these are crossed with C57BL/10, the F1 hybrid 
T cells display I-J specificities. Complementation tests suggest that BlO.A(3R) and 
BlO.A(5R) differ outside rather than inside H-2; 
determinants. 
mapped both the H a n d  the non-H-2 I-J-cont olling loci. 
controlling locus Jet for its control of I-J expression by T cells. Cellular I-J mlecules 
appear to be glycoproteins. 
either protein synthesis or glycosylation prevents T cell I-J reexpression. 

TWO COMPLEMENTING GENES CONTROL CELL SURFACE I-J EXPRESSION, 
Harvey Cantor, and Colleen E. Hayes, University of Wisconsin, Madison, WI 53705, 

Karen K. Klyczek, 

I-J 

f; 

f; 
ti 0 

one is in H-2. the other is not. 

(3R X B1O)F hybrid T cells express I-Jk 
Using Taylor recombinant inbredstrain sets and congenic muse strains, we 

We named the non-H-2 I f; -4 
They are removed by extended trygsinization; inhibiting 
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0457 MOLECULAR ANALYSIS OF I REGION RECOMBINANTS, Joan A. Kobori, Astar Winoto, Lloyd 
Smith, Karyl Minard, Erich Strauss ,  and Leroy Hood, Cal i fornia  I n s t i t u t e  of 
Technology, Pasadena, CA 91125 

Res t r ic t ion  enzyme site polymorphisms hsve  been used t o  cor re la te  the molecular maps of s i x  
murine major his tocompatibi l i ty  complex I region recombinants with the genet ic  maps derived 
from recombinational analyses of serological  markers. The DNA tha t  maps between the I-A 
and I-E subregions is approximately 1.5 kilobasas (kb) i n  length and is contained within 
the  Eg gene. These data  were obtained by r e s t r i c t i o n  mapping of i so la ted  lambda phage 
clones and plasmid subclones of four parental  I region haplotypes (BlO.DZ, BlO.A,  C57BL/10, 
ASW) and s i x  I region recombinsnta (ElO.GD, B10.A(4R), 81O.A(5R), BlO.A(3R), BIO.HTT, 
81O.S(9R)). A t  the molecular 
l e v e l ,  the  two recombinants c l a s s i c  l l y  used t o  define t h e  I-J subregion BiO.A(SR), which 

determined t o  contain the I-J subregion is i n  progress. These data  may enable us t o  
ident i fy  an open reading frame for  a putat ive p a r t i a l  or complete coding sequence for  sn 
I-J polypeptide or may enable us t o  s t a t e  unequivocally tha t  no addi t ional  non-E coding 
sequences exist in  the  genet ical ly  mapped I-J region. Kronenberg et sl, (PNAS $0:5704, 
1983) were unable t o  detect  the expression of mRNA homologous t o  E i n  suppressor T c e l l  
l i n e s  serotyped a s  I-J+. Together these data  suggest tha t  the gene !or the I-J polypeptide 
may not be encoded between the I-A and I-€ subregions. 

This 1.5 kb region should encode the  1-6 and I-J subregions. 

is I-Jk, and BlO.A(3R), which is I-J 73 , are  ident ica l .  DNA sequence analysis  o f  the  region 

0458 A MOLECULAR APPROACH TO THE GENES ENCODING THE I-J, Tau, AND IDIOTYPIC SPECIFICITIES 
ON SUPPRESSOR T CELLS, Ellen Kraig and Mitchell Kronenberg, University of Texas 
Health Science Center a t  San Antonio and the  Cal i fornia  I n s t i t u t e  o f  Technology 

Murine T-cell hybridomas often secrete funct ional ,  antigen-binding fac tors  whose s t r u c t u r e s  
have been character ized using spec i f ic  serologic  reagents. For example, suppressor T cells 
( 1  ) express Tsu, a T-cell a l loant igen tha t  appears t o  be associs tad with antigen-binding 
poSypeptides. Tsu is encoded by genes on chromosome 12, linked t o  the imnunoglobulin CH 
locus (Owen e t  a l . ,  J. Exp. Mad. 153:801, 1981). Furthermore, T c e l l s  of ten express idio-  
typ ic  determinants c h a r a c t e r i s t i c  of the predominant imunoglobulin synthesized by 8 cells 
i n  response t o  the same antigen. Nonetheless, we hsve shown t h s t  T cells do not t ranscr ibe  
gene segments from the B cell V gene reper to i re  (J .  Exp. Med. 158:192 & 210, 1983). Lastly, 
1s cells and t h e i r  secreted ?actors exbress I-J serological  determinants thought t o  be 
encoded by genes i n  the  I region of the MHC. However, we were unable t o  detect  an RNA 
t ranscr ip t  der iving from t h i s  region i n  I-J+ 1s hybridomas (PNAS 80:5704, 1983). 

Currently we are  pursuing a molecular approach to  the I-J and idiotypic  s p e c i f i c i t i e s ,  
making no s p r i o r i  assumptions about the  locat ions of the  genes tha t  encode these 
determinants. We are  construct ing T-cell d ) N A  l i b r a r i e s  i n  a bac te r ia l  expression vector; 
they w i l l  be screened d i rec t ly  w i t h  serological  reagents s p e c i f i c  for  I-J, idiotype, and 
Tsu. 

T h i s  work is being done i n  col laborat ion w i t h  Ors. Judy Kapp, Carl Pierce, Craig 
Sorensen, and JoAnn Tr ia l  (Washington Univ. Med. School), Tomio Tada (Tokyo Univ.), and 
Leroy Hood (Caltech). 

Progress on t h e  ident i f ica t ion  of appropriate cONA clones w i l l  be reported. 

0459 
Clonal de le t ion  and ac t ive  suppression have been advanced as  mechanisms responsible f o r  neo- 
n a t a l  t ransplan ta t ion  tolerance.  Recent s tud ies  i n  our l a b  have demonstrated an ac t ive  sup- 
pressive mechanism i n  mice to le ran t  alone of Class I1 antigens. 
systems contain IJ' elements, w e  have examined the  requirement f o r  expression of host  o r  chi- 
meric (a l lo)  IJ determinants i n  maintaining the  to le ran t  s t a t e .  

host  IJ, a l l o  IJ o r  i r re levant  IJ. 
not abol ish tolerance - these mice retained t h e i r  to le ra ted  skin graf t s .  
Mab di rec ted  a t  a l l o  IS determinants of chimeric c e l l  o r ig in  abolished tolerance in mice 
to le ran t  of whole H-2 o r  Class 11, alone, d i s p a r i t i e s .  
abol ish tolerance in mice across  an IJ thru  D, d i spar i ty .  
was only e f f e c t i v e  when t h e  tolerance envolved an I-A dispar i ty .  
ca te  tha t  tolerance t o  Class I ant igens is maintained by an a l l o  IJ-dependent mechanism. 
ever ,  tolerance t o  Class I1 ant igens i s  maintained by an ac t ive  mechanism tha t  i s  dependent 
upon chimeric a l lo- IJ  determinants. 

ALLO-IJ EXPRESSION I S  REQUIRED FOR MAINTENANCE OF CLASS I1 TOLERANCE, Kendall M. 
Mohler, Phoebe G. Strome, and J.Wayne St re i le in .  UTHSCD, Dallas ,  TX. 75235 

Since many suppressor c e l l  

Adult t o l e r a n t  mice were in jec ted  with an t i - I J  monoclonal ant ibodies  (Mab) s p e c i f i c  for 
Mab directed a t  host  IJ (or  an i r re levant  I J )  ant igen did 

However, an t i - I J  

Surpris ingly,  t h i s  treatment did not 
Thus. the  a l l 0  an t i - I J  treatment 

These r e s u l t s  f a i l  t o  indi- 
HOW- 
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panel o f  monoclonal ant ibodies has been generated by f u s i n  spleen c e l l s  from r a t s  hyper-im- 
k i z e d  w i t h  HPLC-purified, HEb-derived s i n g l e  chain(372b3.57 o r  two chain(372d6.5) suppressor 
fac to rs  (TsF) s p e c i f i c  f o r  the ant igen GAT w i t h  the  non-secretor B c e l l  myeloma SP2/0-Ag14. 
Yonoclonal ant ibodies der ived from immunization w i t h  the  s i n g l e  chain TsF f a l l  i n t o  two func- 
t i o n a l  categor ies:  those t h a t  reverse suppression by the TsF; and those t h a t  induce antigen- 
s p e c i f i c  suppression. A l l  ant ibodies absorb on ly  the immunizing TsF w i t h  th ree  exceptions: 
C2.11 and C4.5 a l so  b ind  s i n g l e  chain TsF o f  o the r  haplotypes. A4.8 binds two chain TsF o f  thd, 
same haplotype; and, A4.10 binds other  s i n g l e  chain TsF from mice o f  the 810 background. Ant i4  
bodies der ived from immunization w i t h  the  two chain f a c t o r  are d i v ided  i n t o  three sets :  1 )  thosk 
t h a t  recognize on ly  the ant igen-b ind ing chain (ABC+); 2) those t h a t  recognize on ly  the I - J  de- 
terminant-bearing chain, 3) those t h a t  recognize on ly  the i n t a c t  molecule, presumably s p e c i f i c  
f o r  a combinatorial determinant. 
ant ibodies f a i l  t o  r e a c t  w i t h  o the r  two chain o r  s i n g l e  chain TsF from e i t h e r  H2 matched o r  m i q -  
natched mice. Comparison o f  conventional monoclonals ra i sed  against  I -J  determinants w i t h  the 
nonoclonals d i r e c t e d  against  TsF I - J  determinants should he lp  i n  d e f i n i n g  products o f  t h i s  re -  
g ion  o f  the H2. F i n a l l y ,  a se t  o f  monoclonal BALB/c anti-C.620 reagents de f i ne  IgH- lb  der ived 
s i n g l e  chain TsF, the ABC+ from I g h - l b  der ived two chain TsF, or both s i n g l e  and two-chain Igh-  

With the  exception o f  D2.2, an ABC+ s p e c i f i c  reagent, these 

Suppressor-like T Cell Clones which Recognize Class I1 E>L Antigens 
Charles C-Y. Shih and Robert L. Truitt 

at Mount Sinai Medical Center, P.O. Box 342, Milwaukee, WI 53233 

0460 
Winter Research Laboratory, University of Wisconsin Medical School 

We have obtained a cell line (SAC-9) and several clones from an allogeneic bone marrow 
These cells were donor in origin (i.e. chimera (SJL+AKR] using limiting dilution techniques. 

H-2' and Thy-1.2 ) and have been maintained in IL-2 cpGitioned medium without stimulator or 
feeder cells for over a year. 
stimulator cells expressing the & haplotype of H-2, but not to a, a. E. I ,  L, 9, or s; weak 
stimulation by 1 was found. 
although the E 
determinant wa: expressed on E 
clones responded to stimulatioi by BlO.A(3R), BlO.A(5R), BlO.S(9R9? Pnd B1O.HTT cells in which 
E gene has been assigned to the a or s haplotypes. 
ffndings that recombination may have occurred within E gene sequences of these strains. we 
hypothesize that their E 
That is. the E 
hypothesis has'implications for the specificity of azbodiesused to define I-J and raises 
the question of whfther E 
for E , E , or I-J Preliminary studies show 
that gAC-6 clones suppress alloreactivity in vivo and in vitro. This could be interpreted to 

SAC-9 clones are Lyt-1 2 and proliferate in response to 

Using cells from recombinant congenic strains, we found that 
locus controlled expression of the stimulating antigen, the antigenic 

or the combinatory structure of E E . Surprisingly, SAC-9 

Based on recent molecular genetjc 

gene may encode an epitope faom k which stimulates SAC-9 clones. 
gene proiuct may be a "chimeric" of b/k orslk in these strains. Such a 

and I-J are the same. Various monoclonal and alloantisera specifit 
can bfock stimulation of SAC-9 clones in MLC. 

C~IUV=US an immune suppression gene. 

0461 CHARACTERIZATION OF MONOCLONAL ANTIBODIES GENERATED AGAINST ONE AND TWO CHAIN L-GLU- 
TAMIC ACID60-L-ALANINE30-L-TYROSINE10(GAT)-SPECIFIC SUPPRESSOR FACTORS. Craig M. 

E3FEiK6 and Carl W. Pierce. Jewish Hospi ta l  o f  S t .  Louis, S t .  Louis, MO 63110. 

0462 CHARACTERIZATION OF POLY (GLU50TYR50) SUPPRESSOR T CELL DEFECTS IN 
'NONSUPPRESSOR' B6 AND A/J MICE. Carl Waltenbaugh and Huan-Yao Lei. 
Northwestern University Medical School, Chicago, IL 60611 

P o l y ( G l ~ ~ ~ T y r ~ ~ )  (GTi injection of H-2d Or 
T (Ts) cells and I-J -bearing factors (TsF) which suppress plaque forming cell 
(PFCB responses to GT as GT-MBSA (GT-methylated bovine serum albumin). 
(H-2 ) and B6 (H-Zb) mice are not suppressed by GT injection. 
Tsl cells, cannot produce GT-TsF1; however, they can be suppressed by GT-TsF1. 
We have produced GT-TEF-secreting T hybrids from GT-TsF -injected A/J mice. 
TheseA/J-derived, I-J -bearing factors fall into two cakegories: an early 
acting, anti-idiotypic GT-TsF and a late-acting GT-TsF . The target cell for 
both GT-TsF2 and GT-TsF3 is a2T cell. B6 mice produce,3but are not suppressed 
by, GT-TsF ; however B6 mice are readily suppressed by GT-TsF2 and GT-TsF , 
indicating'that B6 mice are deficient only in Ts2 cells. 
both strains have Ts defects early in the suppressor pathways (Tsl for A/J and 
Ts2 for b6), while both A/J and B6 mice show normal T.33 and TsF 
GT-TsF3 acts upon a cyclophosphamide-sensitive, Thy-1 , Lyt-l+,g-(TsL) cell 
which releases a non-specific suppressive signal to the plaque forming cell. 
(Supported by USPHS grants AI-18072 and CA-34109). 

mice induces specific suppressor 

A/J 
A/J mice lack 

Our data show tJat 

activity. 
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Strategies for Controlling Transplant Rejection and G VH 

0463 S-UDIES ON A MURINE MODEL OF SPONTANEOUS RECURRENT ABORTIONS AND OF THEIR IMMUNOLOGI- 
CAL TREATMENT BY PREIMMUNISATION OF MOTHERS WITH ALLOGENEIC SPLEEN CELLS ,YIHOR LOCI 

DISPARATE. Gerard CHAOUAY and Jean-Pierre KOLB-U 255 Inse rm- Ins t i t u t  Curie,Paris-France. 
We have observed t h a t  CBA/J females mated w i t h  DBA/2 males,but n o t  these mated w i t h  Balb/c 

males,display a h igh  r a t e  o f  resorbt ions (Day 12 o f  pregnancy).This prompted us t o  analyse 
the e f f e c t s  o f  preimnunisation o f  CBA/J females w i t h  Balb/c splenocytes p r i o r  t o  matina.This 
manoeuvre s i g n i f i c a n t l y  reduces the number o f  resorbt ions,br ing ing i t  back t o  the one obser- 
ved i n  the CBAxCBA combinat ion(s l ight1y h igher  than C3HxC3H). This e f f e c t  corre la tes w i t h  : 

la) suppressor c e l l  i nduc t i on  a t  systemic leve1,assayed i n  a CBA/J vs DBA/Z CFlL. 
b) h igh  l eve l s  o f  s e r i c  IgG,and espec ia l l y  IgGl,in"vaccinated"animals ( i n  coooeration w i t h  

T.G. WEGMANN,by a s o l i d  phase radio-imnunoassay. 

c) greater  a b i l i t y  o f  the t rophob las t i c  c e l l s  from CBAxDBA/2 placentae t o  suppress an NK assay 
i f  coming from vaccinated mice. 

imnunised i .p .  o r  1oca l l y . I t s  mechanisms w i l l  be discussed . 
The a n t i  abor t ion e f f e c t  i s  c e l l  and serum t r a n s f e r a b l e . I t  can be obtained whether mice are 

0464 
W e  hereby report  the  establishment and cloning of long-term in v i t r o  l i n e s  of murine, sp len ic  
na tura l  suppressor c e l l s .  They were obtained more than 20 months ago by cu l tur ing  spleen 
c e l l s  from mice given t o t a l  lymphoid i r r a d i a t i o n .  The cloned na tura l  suppressor c e l l s  were 
co-cultured with respond r and s t imulator  c e l l s  from a v a r i e t y  of s t r a i n s  and showed non- 

c e l l s  per  w e l l  suppressed the  MLR by a mean of 93% as compared t o  cu l tures  without co-cultured 
c e l l s .  The na tura l  suppressor c e l l s  did not change the  k ine t ics  of t h e  p r o l i f e r a t i o n  in the  
MLR and lacked general  cytotoxic  nature  as  w e l l  a s  na tura l  k i l l e r  a c t i v i t y .  
occurred f o r  immune recogni t ive pro l i fe ra t ions  only. By ana lys i s  on a FACS I11 more than 90% 
of the  cloned sp len ic  na tura l  suppressor c e l l s  s ta ined  with anti-Thy-1.2 ant ibodies  a f t e r  two 
months of cu l ture .  Less 
than 5% s ta ined  with anti-Lyt 1 . 2  o r  -Lyt 2 .2  ant ibodies ,  and less than 2% of the  c e l l s  car- 
r ied  immunoglobulin, Mac-1, F4/80, 2C2, H-21-Ad o r  H-21-Ed. Because of the  property of sup- 
pression of immune recogni t ion processes the  i so la ted  c e l l s  may represent  a population in- 
volved in development of imunoreguls t ion.  

NATURAL SUPPRESSOR (NS) CELLS FROM ADULT MICE.  I N  VITRO CULTURE AND CLONING. 
B i r g i t  Hertel-Wulff and Samuel Strober ,  Stanford Universi ty ,  CA 94305 

s p e c i f i c  i n h i b i t i o n  of ( !l H)-thymidine incorporat ion in the  primary MLR. 1 x lo5 co-cultured 

Suppression 

More than 95% of the  c e l l s  car r ied  H-2Kd, Dd as  w e l l  a s  asialo-GM1. 

0465 MECHANISMS OF SPECIFIC ACCEPTANCE OF S K I N  GRAFTS I N  MIXED ALLOGENEIC AND XENOGENEIC 
CHIMERAS, Suzanne T. I lds tad ,  Sherry Wren, David H. Sachs. NIH, Bethesda, MU 20205 

Transplantation between genet fca l ly  d ispara te  individuals  continues to  require  non-specific 
dmunosuppressants t o  cont ro l  the r e j e c t i o n  reaction. %dele u t i l i z i n g  bone marrow transplan- 
t a t i o n  in an attempt t o  induce spec i f ic  tolerance in adul t  animals have been l imited by graf t -  
versus-host reac t ions  and a leve l  of generalized imunoincompetence resu l t ing  from a f a i l u r e  
of appropriate  immune c e l l  in te rac t ions  in the  reconst i tuted host. We have recent ly  shown 
t h a t  recons t i tu t ion  of l e t h a l l y  i r rad ia ted  El0 mice with T c e l l  depleted syngeneic (B10) plus 
a l logeneic  (B10D2) or  xenogeneic (F344 r a t )  bone marrow r e s u l t s  in long term surv iva l  of  
animals and spec i f ic  prolongation of donor-type f u l l  thickness t a i l  skin graf t s .  These 
animals promptly r e j e c t  t h i r d  party g r a f t s  in a time course i d e n t i c a l  to  unirradiated cont ro ls  
[MST - 8 t o  14 days). These animals have now been examined for  r e l a t i v e  immunocompetence, 
a t t e r n s  of recons t i tu t ion ,  and in v i t r o  reac t iv i ty .  In preliminary experiments these E ixed recons t i tu ted  animals appear to  he immunocompetent i n  both B c e l l  and helper T c e l l  

function a s  assessed by PFC responses to SRBC immunization in vivo. In cont ras t ,  f u l l y  
a l logeneic  chimeras were incompetent in the same assay. By CML and MLR assays these animals 
a r e  s p e c i f i c a l l y  to le ran t  t o  donor type c e l l s  and normally reac t ive  to  mouse and r a t  t h i r d  
par ty  c e l l s .  
to lerance without loss of immunocompetence and with poten t ia l  appl icat ion t o  s o l i d  organ 
t ransplantat ion.  

These r e s u l t s  suggest a model for  the induction of spec i f ic  t ransplantat ion 
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0466 THE EFFECTIVENESS OF RICW A CHAIN CONJUGATED ANTI-Ia ANTIBODIES IN 
SUPPRESSION OF MLR. Donald Kaplan and Michael Bjom, Cetus Corporation, Emeryville, 
CA 94608; Kazuhiko Nakahara and C. Garrison Fathman, Stanford Medical School, Stanford, 
CA 94305. 

The potential  use of a mouse anti-Ia monoclonal antibody conjugated with a plant toxin (ricin A-chain 
RTA) as an immunosu 
lymphocyte reaction (%LR). In initial observations in a npr ine  system utilizing strains A/J and 
C57Bl/6 (B6), i t  was shown that  an S T A  conjugated anti-I-E monoclonal antibody (I3.4-RTA) would 
kill Ia bearing cells of strain A/J (I-E ) but not of strain B6 who e cells lack E E  determinants. Studies 
reported elsewhere demonstrated that I l~ g of the  I3.4-RTA/IO spleen cells would effectively remove 
stimulatory from the spleen but  had m effect on responder lymph node cells similarly t reated 
(i.e., I pg/lO cells). Taking advantage of the finding that such anti-I-E antibodies react with r a t  
spleen cells bearing class I1 MHC molecules, we utilized these toxin conjugated antibodies to inhibit 
MLR in rats. The 13.4-RTA conjugates were more effect ive in removing stirnulatory activity from 
cells in MLR than either antibody plus complement t reatment  or continuous blocking by antibody. 
Assuming that  the MLR is an in vitro representative of graf t  rejection, we suggest such RTA 
conjugated antibodies might be useful for pretreatment of organ allografts for transplantation across 
major histocompatibility barriers. 

ressive agent for organ transplantation was examined by studying the mixed' 

c 

0467 HOST-SPECIFIC NONREACTIVITI IN ANTIBODY-FACILITATED BONE MARROW CHIMERAS, Susan A. 
McCarthy. Phillip Gambel, Erwin Diener and Thomas G. Wegmann, Univ. of Alberta, 
Edmonton, Alberta, Canada, T6G 2H7 

We have generated murine antibody-facilitated bone marrow chimeras in the genetic combination 
P1+(P1 x PZ)F1 by the simultaneous injection of anti-P2 monoclonal antibody and Pi bone mar- 
row cells. These (unirradiated) animals display no overt signs of graft-vs-host disease s 
- vivo. Our preliminary results from bulk culture experiments indicated that the genotypically 
Pi (parent) lymphoid cells present in the spleens of these F1 host animals do not respond & 
=, in assays of proliferation and cytotoxic cell generation, to host alloantigens pre- 
sented by P2 or (Pi x PZ)F1 stimulator cells; these same spleen cell populations do respond to 
unrelated third party alloantigens. We are now investigating the basis of this host-specific 
nonreactivity in detail. In modified bulk culture in vitro assays, we are separately analyz- 
ing the anti-host reactivities of the cytotoxic T lymphocyte (CTL) compartment and the helper 
T lymphocyte (HTL; Interleukin-2 producer) compartment, since specific nonreactivity in either 
or both of these responder cell subsets could be responsible for the observed failure to gen- 
erate an anti-host cytotoxic response. 
we shall then examine whether host-specific nonreactivity in the CTL andlor HTL populations 
(identified in our modified bulk culture assays) is a consequence of reduced frequencies of 
host-specific precursor cells or a consequence of active suppression of host-specific respond- 
er cells. Knowledge of the mechanism(s) by which this "acquired" nonreactivity to (genotypi- 
cally) non-self determinants is achieved may help us to identify the mechanism(s) responsible 

By using limiting dilution analysis (LDA) protocols, 

ts. 

0468 CYCLOSPORINE INDUCES SPECIFIC UNRESPONSIVENESS TO ALLOGRAFE IN THE MONGREL DOG: 
GRAFT SURVIVAL AND CYTOLYTIC T CELL ACTIVITY, A. Norin, E. Emeson, S. Kamholz, K. Pin- 
sker and F. Veith, Montefiore Med. Ctr. - Albert Einstein Col. of Med. New York 10467 

The possible development of cyclosporine (Cys) induced unresponsiveness was investigated in a 
single lung transplantation model in the mongrel dog. Persisting in vivo unresponsiveness was 
observed in 6 recipients by open lung biopsies, plain chest roentgenograms, radionuclide blood 
perfusion scans of the lungs and by lung survival of >649, >575, >2Ol, 95, >30, and >26 days 
after Cys therapy was terminated. Specific tolerance to donor alloantigens was monitored & + in 51Cr release assays of direct cytolytic T cell (CTC) activity of lung and blood lym- 
phocytes and in assays of the generation of CTC activity in mixed lymphocyte cultures (MLC). 
Direct cytotoxicity of the recipients' T cells was usually detected in the lung but not in the 
blood >30 days after transplantation. One way MLC of recipient (R) blood cells and donor lym- 
phocytes were deficient in the ability t o  generate cytotoxicity to donor target cells, even 
though a proliferative response was observed. The lack of responsiveness was not due to inad- 
vertent antigenic matches since the same MLC combinations were able to generate CTC activity 
before transplantation. Specificity of unresponsiveness was shown in that MLC of R x 3rd par- 
ty lymphocytes were fully capable of generating high levels of cytotoxicity and the donor lym- 
phocytes were able to generate CTC in MLC with 3rd party T cells. These results indicate that 
the inability of canine recipients to reject their lung allografts after appropriate Cys ther- 
apy,is associated with a systemic inability to generate CTC on exposure to specific alloanti- 
gens of the donor. Supported by NIB grant HL 17417 and the Manning Foundation. 
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0469 SUPPRESSION OF T CELL IM"ITY TO GRAFT ALLOANTIGENS BY MONOCLONAL ANTIBODY T " 0 -  
THERAPY, Linda L. Perry and Ifor R. Williams, Emory University. Atlanta, GA 30322 

Antibodies specific for cell surface glyoproteins encoded by the I-A or I-E subregions of the 
H-2 gene complex block the activation of I-A- or I-E- restricted Lyt-l+ T cells, respectively 
_- in vivo or -- in vitro. In addition to interfering with T cell-antigen presenting cell inter- 
actions, anti-I-A antibody treatment in vivo results in the activation of Lyt-2+ suppressor 
T cells (Ts) specific for the immunizing antigen. Ts function is required for the complete 
inhibition of Lyt-l+ T cell activity, as shown by the absence of antibody effects in cyclo- 
phosphamide-pretreated animals. In the present studies, monoclonal antibodies specific for 
host I-A or I-E gene products were used to inhibit T cell-mediated rejection of multiple 
minor alloantigen-disparate skin grafts. Inhibition is dose dependent and results in a 2-3 
fold prolongation of graft survival (mean survival time of 11 days in controls versus 21 to 
28 days in treated grouos). Treatment is associated with a significant decrease in host DTH 
and cytotoxic T cell responses to graft alloantigens and the appearance of Ts capable of ad- 
optively inhibiting alloantigen-specific DTH reactivity. Preliminary results suggest that 
similar treatments may enhance survival of class I alloantigen-disparate grafts, but not of 
grafts across combined class I plus class I1 histocompatibility barriers. These distinctions 
may be related to the differential mechanisms of T cell recognition of minor, class I, and 
class I1 alloantigens, as will be discussed. These experiments provide evidence for the 
potential benefits of monoclonal antibody immunotherapy in controlling clinical transplant 
rejection due to minor and/or isolated class I HLA incompatibilities. 

0470 Class I1 MHC Antigen Matching as a Means to Achieve Long Term Renal Allograft Survival 
in Miniature Swine, Mark D. Pescovitz and David H. Sachs, Immunology Branch, NCI 
NIH. Bethesda, Md. 20205 

The benefit of class 11 MHC antigen matching to renal allograft survival, in the absence of 
immunosuppression, has been studied in partially inbred, MHC-recombinant, miniature swine. 
Permanent renal allograft acceptance was found in 30% of recipients of class-II-only matched 
grafts at 6 months, which was equal that of complete-MHC matched grafts. Class-I-only matched 
grafts, although prolonged over complete-MHC mismatched grafts, were all rejected by 30 days. 
Analysis of recipient donor combinations suggested that several genetic factors, including 
gene dose and a possible Ir-gene, regulated the prolonged survival of class I1 matched grafts. 
The mechanism of the prolonged survival has been examined and has been shown to be associated 
with:(l) the specific prolongation of subsequent skin grafts from the renal donor but not 
from third party donors; (2) the presence of suppressor cells in peripheral blood which 
specifically inhibit an MLR between renal donor and recipient haplotype cells. In addition, 
an anti-donor-MHC antibody response was found to coincide with a self-limited rejection 
episode which peaked at 2 weeks. This antibody response has been shown to be predominantly 
IgM by 2-mercaptoethanol sensitivity. By contrast, animals that reject similarly matched 
skin or kidney grafts mounted a predominantly IgG response. Thus the long term survival 
appeared to associated with the absence of an IgM t o  IgG class switch i n  the anti-donor-MHC 
antibody response. These MHC recombinant swine therefore provide a model for mechanistic 
investigations of the role of selected MHC differences i n  renal allograft survival. 

0471 STABILIZATION OF ISLET ALLOGRAFTS BY TREATMENT OF RECIPIENTS WITH ULTRAVIOLET 
IRRADIATED W N O R  SPLEEN CELLS, Stephen J. Prowse, Michael Agostino, and Kevin J. 

Lafferty, Barbara Davis Center for Childhood Diabetes, Denver, CO. 80262, and Transplantation 
Biology Unit, J.C.S.M.R., Canberra, Australia. 

Culture of mouse pancreatic islets in an oxygen-rich atmosphere before transplantation 
facilitates long-term allograft survival without the use of immunosuppression. A comparison 
of the capacity of ultraviolet (W) irradiated and live spleen cells of donor origin to 
induce allograft rejection showed that W-irradiated spleen cells were not immunogenic; live 
spleen cells were immunogenic and their injection triggered allograft rejection. Following 
treatment with irradiated spleen cells from about day 30 posgtransplantation, recipient 
animals were able to withstand subsequent challenges with 10 and lo7 giable donor spleen 
cells. Untreated animals rejected their graft when challenged with 10 donor spleen cells. 
That is, treatment with W-irradiated cells stabilized the islet allograft by inducing a 
state of tolerance. Subsequent transplantation of stabilized animals with uncultured thyroids 
of both donor origin and from a third party strain, demonstrated that the tolerance was 
specific. In vitro test of immune reactivity showed this tolerance was not due to the 
deletion of antigen reactive cells. 
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0472 ELIMINATION OF NATURAL KILLER (NK) ACTIVITY WITH A?? IMMLNOTOXIN TA-1-RICIN. 
R.R. Quinones,S.M.Azemove,R.J.Youle,and D.A.Vallera,University of Minnesota,Minneapo- 

lis,MN 55455 and NIMH, Bethesda MD 20205. We report,for the first time,an immunotoxin (IT) 

Tn*l,-ani+oelonaL antibody , reactive with large granular lymphocytes, T cells, and mono- 
cytes, to intact ricin. Cells were pretreated in the presence of lactose blockade to render 
the IT antigen specific. TA-1-ricin effectively eliminated NK activity against K562 and Molt- 
4 tumor cell lines at a dose of 500 ng/ml, even when pretreatment was followed by stimulation 

were not inhibitory to NK activity even at doses of 2000 ng/ml. Our data demonstrates that IT 
can eliminate mature preproqrmed cytolytic effector cells. The NK purgative effects of TA-1- 
ricin, in combination with TA-1-ricin's T-cell eliminating and hematopoietic stem cell sparing 
properties, make it a promising reagent for the in vitro purging of innnunocompetent cells 
from alloqeneic bone marrow inoculums to decrease the risk of graft-versus-host-disease with 
transplantation across MHC barriers. 

effective in eliminating NK function. The immunotoxin was synthesized by covalently conjugating 

h t h  inteferon. Control anti-human-T-cell-ITS ,not reactive with large granular lymphocytes, 

0473 DISCORDANCE BETWEEN IN VITRO AND IN VIVO AJLOREACTIVITY PHENOTYPES OF H-2 TOLERANT 
MICE. J.W.Streilein,P.Strome,P.Wood,K.~hler,R.Gruchalla,R.Berkompas,UTHSCD,Dallas,TX. 

r g e n o u s  alloreactive cells. When graft rejection is not attended by the appearance of in 
itro alloreactivity, we conclude that the predominant effector mechanism responsible for 

/graft rejection has not been measured by the in vitro assay, and we presume that the relevant 
'effector of graft rejection is the TDm lymphocyte. 

0474 BONE MARROW TRANSPLANTATION AS A PRECONDITIONING MOIETY FOR ORGAN TRANS- 
PLANTATION, Daniel A. Vallera, John M. Donhowe and Michael W. Steffes. Dept. of Therapeutic 
Radiology and Laboratory Medicine/Pathology. University of Minnesota, 55455 

Bone marrow transplantation was used to condition lethally irradiated mice for t h e  acceptance of unrelated 
organ grafts. Donor-recipient combinations were histoincompatable and developed lethal GVHD with a 100% 
incidence unless protected by donor T cel l  depletion prior to transplantation. Depletion was accomplished 
using monoclonal antibody plus complement o r  immunotoxin. Typing eripheral blood mononuclear cells 
30-60 days post-transplant showed t h a t  these animals were chimeric &O% donor haplotype). 
Chimeras were rendered diabetic using streptozotocin. The diabetic state was reversed following intra- 
splenic infusion of isolated adult  islets from ei ther  donor o r  recipient strain combinations. Diabetic chimer- 
ias rejected third party islets demonstrating tha t  engraftment was not  attr ibuted to nonspecific immunosup- 
pression of t h e  transplanted mice. Removal of t h e  spleen 2-3 mo  post-islet transplant resulted in precipitous 
increases in blood glucose levels combined with diminishing body weights signaling a return of t h e  diabetic 
state. Tissue samples from chimeras showed tha t  intact  Zslets were present in t h e  spleen. 
Chimeric splenocytes from islet-infused mice were tes ted in PHA and MLR assays. Cells were responsive 
to mitogens, but PHA responses were reduced as compared to normal controls while LPS stimulation resulted 
in hyper-responsiveness Stimulation of chimeric cells in MLR assays with donor or recipient alloantigen 
resulted in no response in several  animals while cells were responsive to third party alloantigens. 
Thus bone marrow transplantation can  be used as preparative moiety for t h e  induction of specific unrespon- 
siveness followed by mismatched organ transplantation. Supported by NIH Grmt CA-31618 and 36725. 
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0475 ELIIlINATIOH OF IIQ~iUNOCO>iPETENT LYMPHOCYTES FRO+! DONOR BONE tIASRCkl BY I N  VITRO 
TREA'ITE!.!T WITH ME'l7lYLPSEDI:ISCXONE. Axel Zander, Herbert  Chow, Jonathan Yau, 

Sulabba Kulkarni,  Lap tiuynh, Karel Dicke. The Universi'by of Texas System Cancer Center,  1.1. 
D. Anderson Hospi ta l  and Tu-)ior I n s t i t u t e ,  6723 e e r t n e r  Avenue, Houston, Texas 77030. 
Pursinz of a l logene ic  bone mrrow i n  v i t r o  w i t h  IIP has been used for t h e  e l imina t ion  of 
imiunoco:iipel;ent c e l l s  f o r  tile prevent ion of CVHD. !!orma1 h u n n  Btl-nononuclear cells !!!PIC) 
mre t e s t e d  f o r  E-roset te  (E+), mitosen (PHI\) s t imu la t ion ,  and CRI-C-I-I be fo re  and after 
incubat ion w i t h  0 ,  5 ,  10, 15 i,i:;/r:J of E:P a t  370C for 1 hr .  l i h i l e  a loss of about 50: of 
to t31  CFU-Ci m s  noted a f t e r  such t r e a t n e n t ,  E+ c e l l s  wcre reduced by 95% and PHIL response 
of E l M M C s  was reduced by IOO? as  compared t o  the base l ine  thyrnidine uptake of BII-FPIC. 
Pe r iphe ra l  blood ( P 3 )  !lIJCs were t r e a t e d  s i m i l a r l y  with tKP and monitored for the change i n  
tile Th., B+, E+ c e l l  p p u l a t i o n s  and the response t o  PHA s t imu la t ion .  Complete abrogat ion 
of ?t1$ response was achieved 3t : iP  dose of 15 ~ighril. T4+ and 8+ c e l l s  were reduced by 85: 
acd 60:, r e spec t ive ly .  I f i &  dose i n  v i t r o  PIP treatiflent l eads  t o  an inve r t ed  
helpzr /suppressor  c e l l  r a t i o .  Six p a t i e n t s  with acu te  leukadia  received marrow purged by 

?thylprednisolcne.  ilononuclear c e l l  reduct ion was achieved by 405 (271-653). E-roset tes  
're reduced t o  .45 (0;-1.5;) CFU-GI-I frm 05-154/10 p l a t e d  c e l l s .  A l l  p a t i e n t s  had 

cngra fhomt  by blood courrts 3nd'bone inarro'd morphology. Acute GVHD grades 111 t o  IV 
occurred i n  two pd t i en t s .  In conc lmion ,  chanoseparation w i t h  methylprednisolone is 
f e a s i b l e  and ene ra f tnen t  can be obtained.  The follow-up is t oo  s h o r t  to draw d e f i n i t c  
conclusions aboilt the e f f e c t i v c n e s s  of 1:P t r e a t n e n t  a s  prevent ion of WKD. 

Phylogenetic Origins and Diversification of the MHC 

0476 EVOLUTION OF HISTOCOMPATIBILITY GENES: MOLECULAR CLONING AND ANALYSIS OF MHC-RELATED 
GENES IN THE PROTOCHORDATE BOTRYLLUS sp. MONTEREY. Jayne S .  Danska. Howard K. 

Gershenfeld, Virginia L. Scofield, Irving L. Weissman and Hugh 0. McDevitt. Stanford Medical 
School, Stanford C.A. 94305. Although the aquisition of allografts in mamls only results 
from experimental or clinical efforts (except pregnancy), colonial Tunicates undergo transplaq- 
tation in nature. The protochordate Botryllus possesses a polymorphic histocompatibility locu4 
that determines the acceptance or rejection of new individuals into a parabiotic colony. 
the hypothesis that control of these functions is exerted by genes ancestral to the major 
histocompatibility complex (MHC) of mammals, we have sought DNA sequences in Botryllus homolo- 
gous to MHC class I and class I1 genes. 
and probed with cDNA clones for mammalian MHC genes. 
at moderate to high stringency to HLA-B7 and I-E ; efforts to isolate HLA-DR 
globulin related sequences are in progress. 
Botryllus genomic restriction fragments homologous t o  the MHC-related (MHC-r) clones. 
prepared from individuals colonies which have been typed at the fusion locus has been sub- 
jected to Southern blotting analysis to determine whether MHC-r polymorphic resrtiction 
fragments are correlated with selffnot-self recognition. 
genomic andfor cDNA clones will permit comparison of tunicate and m?mmalian sequences 
providing a novel phylogenetic perspective on amino acid conservation, codon usage, domain 
structure and inter and intra-molecular associations among proteins central to immunological 
recognition. 

On 

To this end genomic libraries have been constructed 
We have identified clones which anneal 

and beta-2 micrq 
We have studied the number and pattern of 

DNA 

Nucleotide sequencing of MHC-r 

M77 Xenoaeneic Cl'L recoanize a l l o a n t i i e n i c  determinants on the  HLA-M molecu le -hn l i ca t iod  

as r eac t ive  wi th  the c l a s s  I a n t i l e n s  A2 or B7 were nnreact ive with 8-10 o the r  HLA-A 8ntigens 

JY (HLA-Az.2; -B7,7,-DX4,6). h s i l n r e n t  Of clonal  s p e c i f i c i t y  was-mide with t a r l e t  c e l l  
shar ing only one of these an t igens  wi th  JP. Assilnments were confirmed by the a b i l i t y  of t h  
c lones t o  be blocked by a l l o a n t i l e n  s p e c i f i c  monoclonal an t ibod ie s  and by the a b i l i t y  t 
reco#nize lens products  expressed a f t e r  t r a n s f e c t i o n  of marine L c e l l s .  A l l  c lones assigne 

and 10-12 other  ELA-B an t i l ens .  Nost m-AZ s p e c i f i c  c lones could d i s c r i a i n a t e  between the  
prototype HLA-Az a n t i l e n  a p i n s t  which they were r a i sed ,  and HLA-u v a r i a n t s  expressed on the 
c e l l  l i n e s  DU, Y7. 8nd DKl. The p a t t e r n s  of recogni t ion exh ib i t ed  by individual  c lones w e r e  
cons i s t en t  with known biochemical d i f f e rences  i n  these molecules. This s u i l e s t s  t h a t  a11 of 
these clones are  recognizing d O t e r ~ i n l B t 8  which a re  the same or c lose ly  linked t o  a l loan t i -  
l en io  determinants recognized by hman Cl'L. In contrast .  mnrine monoclonal an t ibod ie s  a l a i n s t  
HLA an t igens  a re  d i r ec t ed  p r imar i ly  a l a i n s t  species-specif ic. monaorphic  determinants. Based 
on t h i s  r e s u l t ,  t o l e t h e r  with the observat ion t h a t  t h i s  renogeneic Cn. reaponsc i s  e n t i r e l y  
d i r ec t ed  a t  l l l C  products, model i s  proposed i n  which two s i t e s  on the  ELA molecule, one 
highly conserved and one polymorphic. a r e  r e c o l n h e d  by two correspondins l i nked  s i t e s  on the 
T c e l l  receptor .  A s  a consequence. i n i t i a l  r e c o i n i t i o n  of HLA an t igens  v i a  a c l a s s  I - spec i f i c  
receptor  s i t e  wonld l i m i t  the l o c a t i o n  of polymorphic s t r u c t o r e s  which could be reCOpBiZed by 
a second r ecep to r  s i te .  

i 

Other supporting evidence f o r  t h i s  model w i l l  be presented. 
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0478 BIOCHEMICAL IDENTIFICATION OF MHC ENCODED MOLECULES I N  XENOPUS', Martin F. Flajnik. 
James F. Kaufman, P a t r i c i a  Riegert, and Louis Du Pasquier, Basel I n s t i t u t e  f o r  
Immunology, Basel, Switzerland 

By immunization with blood cells a f t e r  sk in  graf t ing ,  we have produced Xenouus 
s p e c i f i c  f o r  e ight  d i f fe ren t  HHC haplotypes that had previouslF been defined func t iona l ly  
by HLR, CML, s k i n  graf t ing ,  and T-B col laborat ion assays. 
and a 12 kd molecule are co-precipi ta ted from radioactively-labeled lymphocytes or eryth- 
rocytes .  and B2 
microglobulin) described f o r  higher  species .  
32-34 kd which is a l s o  recognized by an anti-DR l i g h t  chain xenoantiserum. 
resolves  i n t o  two bands a f t e r  treatment with tunicamycin or endoglycosidases. 
bands a r e  l i k e l y  homologous t o  the and 
Studies  of these molecules throughout ontogeny a r e  i n  progress. 

a l l o a n t i s e r a  

A 42-44 ki loda l ton  (kd) molecule 

These molecules are l i k e l y  homologous t o  c l a s s  I molecules (heavy chain 
Some a l l o a n t i s e r a  a lao  p r e c i p i t a t e  a band at 

This band 
These two 

chains  of previously described class I1 molecules. 

0479 CHARACTERIZATION OF AN EXPRESSED CLASS I GENE FROM THE RABBIT. P a t r i c e  Marche, 
Mark Tykoc insk i ,  Thomas J. K i n d t  and Edward E. Max, LIG, NIAID, Na t iona l  
I n s t i t u t e s  o f  Heal th,  Bethesda, Maryland 20205 

A cDHA l i b r a r y  was cons t ruc ted  f rom rnRMA o f  t he  r a b b i t  c e l l  l i n e  RL5; a c lone  (pR9) was 
shown t o  correspond t o  t h e  p r e v i o u s l y  repo r ted  amino te rm ina l  sequence cf t h e  s i n g l e  c l a s s  
I RLA molecu le  de tec ted  i n  t h e  PL5 cel ls .  
us ing  the  v e c t o r  XJ l .  T h i r t y  c lones  h y b r i d i z i n g  w i t h  the  pR9 cDNA probe were i so la ted .  
The gene cor respond ing  t o  the  cDFlA pR9 was de tec ted  by a n a l y s i s  o f  exon 111 r e s t r i c t i o n  
f ragments us inq  a probe s p e c i f i c  f o r  t h i s  reg ion .  
p a t t e r n  as pR9 - were f u r t h e r  charac ter ized .  
showed 1GO% homology w i t h  pR9 cDNA sequence. 
sequences such as TATA box, and the  s p l i c i n g  s igna l  were found. These da ta  suggest t h a t  
t he  19-1 c lone corresponds t o  the  gene encoding the  RLA molecule expressed by RL5 c e l l s .  
The gene t i c  o r g a n i z a t i o n  and the  nuc leo t i de  sequence o f  t he  19-1 gene d i s p l a y  a s t r i k i n g  
homology w i t h  human c l a s s  I genes. 
97% homology i n  exon I 1 1  t o  19-1. As the  exon I 1 1  encodes the  C 1  domain 
which i s  h i g h l y  polymorphic i n  a l l  o t h e r  comparisons, t h i s  unexpected l o c a l i z e d  
conserva t ion  o f  sequence suggests t h a t  t h e  two genes r e s u l t  f rom a recen t  dup l i ca t i ons .  
A l t e r n a t i v e l y  en a c t i v e  mechanism o f  gene convers ion  may opera te  on the  r a b b i t  c lass  I penes. 

We cons t ruc ted  a genomic l i b r a r y  f rom RL5 DNA 

Two c lones  showing the  same f ragmenta t ion  
One clone, 19-1, was f u l l y  sequenced and 
Furthermore, t h e  t r a n s c r i p t i o n a l  r e g u l a t i o n  

A i i a l ys i s  o f  a second clone, 5.2, has revea led  

0480 

We are studying the class I1 genes and gme prcducts of H-2 haplotypes extracted franwild 
muse pzplatims of m. dwst icus ,  k s  m. musculw and castanew. "he class 11 
gene alleles frcm these wild mice can be groqed into several closely-related "families" on 
the besis of similarities in their A molecules. 
family e n d e  antigenically similar A molecules wbich are identical in more than 90% of 
their tqp t ic  peptides, khile A mlecules e n d e d  by alleles in separate families are iden- 
tical in less than 70% of their tryptic pptides. 
tion of & and 3 in h s  h s  lot resulted i n  the proauction of a contin- 
genetic variance. 
muse e l a t i o n s  we bve  studied. 
studies of the & and AB subunits mded by 2 alleles within the Ak family have identified 
regions within these plypeptides wbich are distinguishable by all&eneic structural Wia-  
tions. The pU submits of Wl2A and BlO.SIC90 differ fmn & in 2 adjacent tryptic peptides 
which span pasitions 44 to 71 fran the amino terminus of P&. 
fmn A b b y  allogeneic structural variatims effecting amin0 acid positions 28 ( I  to X) and 
95 (L to X). 
and protein sequencing amparisons of these &-related molecules. 
that class 11 gene alleles grcmpd i n  the 8am3 allelic,"family" my differ by sirple amino 
acid intercharqes within the first amho terminal &rm.ns of their subunits. 

~ E p M V W S I T ' Y  CF Czpss %I HISKOXPATIBJLITY Q3JES IN WIID Mia, Edward K. 
Wakeland, nKmas J. -ell, Beree Darby and John E. Sliqan, University of 
Florida, Wnesville, EL 32610 and NIAID, Bethesda, MD 20205 

Class I1 gene alleles within the same 

These findings suggest that the evolu- 

Tryptic w i d e  fingerprinting and pmtein sequmchg 

of 
I n s x d ,  a limited n-r of allelic families predaninate rn the wild 

The % subunit of Wl2A differs 

No other structural variati- were detected by tryptic pptide f-erprinthg 
nese  results inlicate 
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0481 STUDIES ON MHC RESTFUCTED KILLING OF VIRUS-INFECTED XENOPUS CELLS. D. Watkins 
and N. Cohen, University of Rochester, School of Medicine, Roches-York 14642 

A unique model to study the ontogeny of thymic education has recently been developed in the frog, 
Xenopus. At 24 hours postfertilization, chimeras are created so that the anlagen of the thymus are 
derived from a frog of one MHC haplotype and the hemopoietic stem cells are derived from a second frog 
of another MHC haplotype. These chimeras have already been used to study restriction of antibody 
responses and graft rejection reactions in vivo. We are now beginning to explore thymic education of 
MIIC restriction of virus-specific cytotoxz T e l l s  in vitro. To this end, fibroblast cell strains have been 
derived. from cardiac tissues of Xenopus laevis-gilli (LG15) cloned frogs of the XLA haplotype &/3 and 
from MHC homozygous (haplotype r) albino X. laevis laevis. Cell strains have also been derived from the 
lung and the kidney of the partially inbred i%H-mEus (haplotype ,$ J strain of &. laevis e. We 
have demonstrated that J strain cells are susceptible to infection with frog v i m  3 (Fv3r, a pox-like 
herpes-like virus, that inserts virus-specific proteins into the host membrane. Spleen cells of J strain 
frogs immunized with virus & viro and restimulated in vitro with virus-infected J strain cells can lyse 
MHC identical targets, providing that the targets are virus-infected. Whether this killing is MHC 
restricted and virus-specific is currently being determined. 

T Cell Membrane Antigens: Biochemistry, Molecular Biology, Cognitive and 
Other Functional Aspects 

0482 ANTIGEN-SPECIFIC INDUCTION OF INTERLEUKIN-2 RECEPTORS ON MURINE CTL CLONES. M.E. 
Andre@, V.L. B rac ia le  and T.J. Braciale. Washington Univers i ty ,  S t .  Louis. MO 63110 

In te r l euk in -2  i s  produced by a subset o f  T l p p h o c y t e s  and has been demonstrated t o  be neces- 
sary f o r  the p r o l i f e r a t i o n  o f  cy to tox i c  T lymphocytes (CTL) which bear receptors f o r  t h i s  
lynphokine. I n  unprimed animals, ant igen has been shown t o  induce expression o f  the IL-2 
receptor  (IL-2R) by CTL precursors. bu t  the subsequent fa te  o f  the receptors  i s  unknown. We 
have cloned l i n e s  o f  IL-2-dependent CTL which a l so  requ i re  pe r iod i c  ant igen s t imu la t i on  t o  
mainta in  p r o l i f e r a t i o n .  We can demonstrate tha t  antigen induces IL-2R expression, which, 
over a number o f  c e l l  d i v i s ions ,  decays u n t i l  t he  CTL are r e f r a c t o r y  t o  t h e  mitogenic stimu- 
lus o f  IL-2. 
morphology and i n  expression o f  o the r  c e l l  surface markers. I n  contrast ,  t he  antigen-speci- 
f i c  l y t i c  p o t e n t i a l  o f  these CTL remains constant as the c e l l s  cyc le  from a quiescent t o  
a c t i v e  state, demonstrating t h a t  not  a l l  f unc t i ons  o f  t h e  c e l l s  are dowc-regulated. These 
cloned l i n e s  prov ide an i dea l  system i n  which t o  study the mechanism whereby antigen induces 
expression o f  t he  IL-2R. 

Concommitant w i t h  the changes i n  IL-2R expression, the CTL d i sp lay  changes i n  

0483 
The present study examines the p o t e n t i a l  r o l e  o f  t he  T4 M l e c u l e  i n  func t i ona l  c e l l - c e l l  
i n t e r a c t i o n s  between ta rge t  c e l l s  and human CTL clones tha t  are s p e c i f i c  f o r  HLA c lass 
I 1  al loant igens encoded by the SB locus. There were marked d i f ferences (greater  than 30 
f o l d )  between the 7 SB-specif ic clones s tud ied w i t h  respect t o  t h e i r  s u s c e p t i b i l t i y  t o  
i n h i b i t i o n  by anti-T4 antibodies. We wished t o  t e s t  the hypothesis t h a t  such v a r i a t i o n  
among the clones would be due t o  d i f f e rences  i n  c lonal  " a f f i n i t y "  f o r  antigen. To 
quan t i t a te  d i f f e rences  among the  CTL clones i n  the t ightness w i t h  which they b ind  ta rge t  
c e l l s ,  the clones were analyzed using a prev ious ly  publ ished assay o f  s u s c e p t i b i l t i y  o f  
CTL-target c e l l  conjugates t o  d i ssoc ia t i on  i n  the  presence o f  un label led targets .  (Balk 
and Mescher, J. Imnunol. 127:51, 1981). The r e s u l t s  revealed t h a t  the clones t h a t  were 
most suscept ib le  t o  i n h i b i t i o n  by ant i -T4 were the weakest t a rge t  c e l l  binders, and v i ce  
versa. Anti-T4 antibody could p a r t i a l l y  induce d i ssoc ia t i on  o f  f unc t i ona l  C T L - t a r g e r  
-conjugates i n  the absence o f  any added co ld  targets .  
clone, such anti-T4 antibody-induced d i ssoc ia t i on  could be observed a t  40 bu t  no t  
230. These r e s u l t s  i nd i ca te  t h a t  the T4 molecule i s  f u n c t i o n a l l y  invo lved i n  ta rge t  
c e l l  b ind ing by CTL, and r a i s e  the p o s s i b i l i t y  t h a t  although i t  i s  eas iest  t o  
demonstrate the func t i on  o f  t he  T4 molecule i n  "low a f f i n i t y "  clones, t h a t  f unc t i on  may 
a l so  be operat ive i n  the "h igh a f f i n i t y "  clones. 

ANTIBODIES TO THE T4(Leu 3) MOLECULE BLOCK CTL-TARGET CELL BINDING.  
Wi l l iam E. Biddison and Stephen Shaw, NIH, Bethesda, MD, 20205 

For the "highest a f f i n i t y "  
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THE ANALYSIS OF THY-1 GENE. 
10016; Jack S i l v e r ,  Michigan Sta te  Universi ty ,  East  Lansing, M I  48824, Joel  Buxbaum 

Mei-hui Teng, Ross Basch, New York University.New Youk,Nf 0484 
N~~ york h i v e r s i t y  6 New York VA Medical Center, New Pork, New York 

express  the  ant igen on t h e i r  surfaces .  In v i t r o ,  prothymocytes can be induced to  express the 
ant igen by severa l  thymic pept ides .  
from both rat and mouse (Thy-1.1, Thy-1.2) have been reported. 

r a t  cDNA clone.  Preliminary observations i n d i c a t e  t h a t  there  i s  one Thy-1 gene. No r e s t r i c -  
t ion  digest ion d i f fe rences  were observed among brain,  thymus and liver. 
present  i n  i d e n t i c a l  forms i n  two prototype mouse tumor c e l l  l i n e s  which were Thy-1 (+) and 
Thy-1 (-). 
l i b r a r y  and a ten ta t ive  r e s t r i c t i o n  nap has been constructed.  

There is a s i n g l e  2kb poly A containing mRNA found i n  normal r a t  and m u s e  t i s s u e s  and muse  
tumor c e l l  l i n e s .  

t i s s u e s  s tudied.  Gene rearrangerent  is not  required f o r  its expression in d i f f e r e n t i a t e d  T- 
c e l l s .  The expression of the  ant igen in  both lymphoid and non-lymphoid t i s s u e s  is  associated 
with i d e n t i c a l  s ing le  RNA t r a n s c r i p t s  which a re  l a r g e r  than the s i z e  expected to code f o r  a 
mature polypeptide of  14,000 dal tons.  This observation suggests a possible  r o l e  for  post- 
t ranscr ip t iona l  regulat ion in the expression of 'Ihv-1 antipen. 

10016. 
Thy-1 is found on murine neura l ,  dermal and lymphoid t i s s u e s .  Thymic T-lymphocytes ful ly  

The amino acid sequences of so lubi l ized  Thy-1 molecules 

The mouse Thy-1 gene was s tudied  by Southern b l o t t i n g  with a DNA probe i so la ted  from a 

The gene w a s  a l s o  

Several genomic clones containing the Thy-1 gene have been i so la ted  from a Balb/c 

The expression of  Thy-1 mRNA in  var ious c e l l  types was s tudied by Northern b lo t t ing .  

These r e s u l t s  suggest t h a t  the Thy-1 gene i s  present  a s  a s ing le  copy i n  DNA from a l l  

0485 BIOCHEMICAL AND FLTNCTIONAL CHARACTERIZATION OF THE MAMMALIAN REOVIRUS RECEFTOR ON 
MURINE T CELLS USING ANTI-IDIOTYPIC ANTIBODY, Glen N. Gaulton, Man Sung Co, John H.  
Noseworthy and Mark I. Greene, Harvard Medical School, Boston, MA 02115 

Studies  have been conducted t o  e luc ida te  the  biochemical s t r u c t u r e ,  c e l l u l a r  d i s t r i b u t i o n ,  
and modulation of t h e  mammalian reovirus  receptor .  A syngeneic mono$lonal ant i - idiotypic  a n t i 1  
body (87.92.6) w a s  prepared by in jec t ion  of pur i f ied  monoclonal i d  antibody ( G 5 ) ,  with spec- 
i f i c i t y  t o  t h e  reovirus  type 3 hemagglutinin (HA3). Anti-id has been shown t o  bind t o  reovirus  
receptors  on a v a r i e t y  of c e l l  types and can p o c k  v i r a l  binding. 
s t r a t e d  t h a t  t h i s  an t i - id  binds t o  45% of Ly2 
i n  v i t r o  with Con A suppresses the  p r o l i f e r a t i v e  response by 80%. Similar  suppression 
observed upon reovirus  exposure was mediated by t h e  ac t iva t ion  of T s  c e l l s .  It has a l s o  
shown that an t i - id  binds reovirus  s p e c i f i c  Tc and blocks t h e  l y t i c  a c t i v i t y  of a reovirus  
spec i f ic  Tc l i n e  t o  both reovi rus  infec ted  P815 c e l l s  and t o  an t i - id  hybridoma (87.92.6) 
c e l l s .  We report  here  on t h e  capping of reovirus  receptors  follo@g ant i - id  binding an8 i t s  
l inkage t o  cy toske le ta l  elements, on the  k i n e t i c s  of binding of I-labeled an t i - id  t o  
immune and sana t ic  c e l l s ,  and on t h e  biochemical charac te r iza t ion  of t h e  reovirus  receptor .  
Anti-id binding was  abrogated by p r i o r  treatment of c e l l s  with e i t h e r  protease or tunicamycin 
suggesting t h a t  t h e  receptor  is a glycoprotein.  Anti-id bound t o  a s ing le  band on western 
b l o t s  of  pur i f ied  c e l l  membranes run on SDS-PAGE. Similar  ana lys i s  of membrane pro te ins  on 
IEF g e l s  i d e n t i f i e d  t h e  charge c h a r a c t e r i s t i c s .  The re la t ionship  of 
T c e l l s  t o  t h a t  on scmatic c e l l s  w i l l  be  discussed. 

Previous work has demon- 
T c e l l s  and when added t o  T c e l l s  s t imulated 

been 

t h e  immune receptor  On 
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Harvard Medical School, Boston, MA and Nat ional  Jewish Hospi ta l .  Denver, CO. 

The r o l e  o f  the L3T4 molecule i n  the  recogn i t i on  o f  c lass I antigens was invgst igated.  
3DT52.5, a s e l f  reac t i ve  T c e l l  hybridoma, !as demonstrated t o  be spfjci f ic f o r  D by r e a c t i v i t y  
t o  L c e l l s  t h a t  were t ransfected w i t h  the D gene. 
product ion o f  IL-2 and the c y t o l y s i s  o f  Dd bear ing targets .  

3DT52.5 was shown t o  express the  L3T4 sur face molecule. 
i a t i o n  o f  the c lass I 1  MHC recogn i t i on  o f  e f f e c t o r  T c e l l s  w i t h  the expression o f  the L3T4 
marker. These experiments suggest t h a t  L3T4 i n t e r a c t s  w i t h  c lass I 1  molecules i n  d i s t i n c t i o n  
t o  the ant igen receptor  which sees antigen i n  assoc iat ion w i t h  c lass I1 molecules. These two 
( o r  more) i n t e r a c t i o n s  l ead  t o  a cumulative a v i d i t y  o f  i n t e r a c t i o n  which t r i g g e r s  T c e l l  
function. The expression o f  L3T4 by a c lass I reac t i ve  T c e l l  appears t o  con t rad i c t  t he  data 
which imp l i ca te  the L3T4 associat ion w i t h  the recogn i t i on  o f  c lass I1  m l e c u l e s .  This paradox 
was inves t i ga ted  by antibody b lgck ing  o f  IL-2 product ion and c y t o l y s i s  on I a  and I a -  targets .  
3DT52.5 recogn i t i on  o f  D on I a  ta rge ts  i s  i n h i b i t e d  by anti-L3T4(GKl.5) and L3T4 i n t e r a c t s  
d i r e c t l y  w i t h  a ion-polymorphic determinant of I a .  
recogn i t i an  o f  D , Ia- c e l l s .  These r e s u l t s  imply  t h a t  wh i l e  3DT52.5 has ant igen s p e c i f i c i t y  
f o r  the D molecule alone, recogn i t i on  o f  I a  v i a  the L3T4 sur face molecule can in f luence,  b u t  
i s  n o t  essen t ia l  f o r ,  the t r i g g e r i n g  o f  e f f e c t o r  T c e l l  funct ion.  Therefore, the L3T4 
molecule serves an accessory funct ion t o  the T c e l l  ant igen receptor .  

THE ACCESSORY FUNCTION OF THE MURINE T CELL SURFACE MOLECULE, L3T4. J u l i a  L. Greenstein 
John Kappler, P h i l i p p a  Marrack and Steven J. Burakoff.  Dana Farber Cancer I n s t i t u t e .  

Recognit ion o f  D by 3DT52.5 induced the 

Previous work has shown an assoc- 

However, anti-L3T4 does n o t  i n h i b i t  3DT52.4 
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0487 T CELL ACTIVATING PROPERTIES OF AN MTI-THY-I MONOCLONAL ANTIBODY, Kurt C. Gunter, 
Thomas R. Malek and Ethan M. Shevach, NIAID, NIH, Bethesda, Md 20205 

Cell surface antigens important in T cell functions may be studied by producing monoclonal 
antibodies (Mabs) to cloned populations of T cell hybridomas and screening these antibodies 
for their ability to stimulate or inhibit T cell functions. Taking this approach, we have 
imnunized rats with mouse T hybridomas and screened these antibodies for their ability to 
augment or inhibit interleukin 2 (IL2) secretion by the T hybridoma used for imnization 
when stimulated with antigen plus presenting cells. One Mab, designated 67, was detected 
which stimulated IL2 from every functional T hybridoma tested. This Mab was also shown to 
induce IL2 secretion from n o m l  splenic T cells. 
67 k b ,  a proliferative response was seen that was equivalent to that mediated by mitogens 
such as concanavalin A. Furthemre. the 67 Mab was shown to stimulate expression of IL2 
receptors by fluorescence activated cell sorting (FACS), using a Mab to the IL2 receptor. 
FACS analysis revealed the antigen itained by 67 to be T cell specific. 
of surface iodinated thyrnocytes and T fell hybridomas followed by sodium dodecyl sulfate 
polyacrylamide gel electrophoresis showed Nab 67 to react with a major antigen of 28 
kilodaltoos (kd) on T hybridoms and 28-32kd on thymocytes. Sequential i'mnoprecipitation 
with an anti-Thy-1.2 Mab indicated that the antigen recognized by 67 ws Thy-I. The 
functional properties of 67, and tissue distribution and chemistry of the antigen bear some 
similarity to the OKT3/Leu4/UCHT-I Mabs which recognize the T3 determinant in the human 
system. 

When splenic T cells were treated with the 

Imnunoprecipitation 

DEMONSTRATION AND ISOLATION OF WUMAN T CELL II&IUNOGLOBULIN-CROSS-REACTIVE MOLECULES 0488 WITH ANTIBODIES RAISED AGAINST FV AND AGAINST A NEOPLASTIC T CELL LINE, D. Haegert, 
M. Trudel and M. T i m ,  Department% Pathology, Hontreal General Hospital. Montreal, 
Quebec, H3G lA4 

Recent se ro logica l  and genet ic  s tud ies  ind ica te  t h a t  the mammalian T c e l l  mtigen receptor  is 
re la ted  t o  serum immunoglobulin (Ig) molecules. In  an attempt t o  study Ig-cross-reactive 
molecules in human T c e l l s  chicken ant ibodies  were ra i sed  against  human Fvp fragments and 
against  a human neoplas t ic  T cell l i n e  (CCRF-HSB-2); the  ant ibodies  were absorbed on then 
acid e lu ted  from Sepharose-Fvp and Sepharose-F(ab1)2 respect ively.  
ant ibodies  bound t o  approximately 90% of normal human per iphera l  T cells. a n t i - h p  
ant ibodies  bound t o  about 20% of T cells. 
were then i so la ted  from CCRF-CM and CCRF-HSB-2 T cel l  l ines .  
t o  express determinants s imi la r  t o  or ident ica3  wit41 P(ab')2-cross-reactive determinants 
expressed i n  normal T c e l l  membranes and t o  correspond closely t o  T c e l l  ant igen binding 
molecules. 
ind ica tes  t h a t  the determinants recognized in the F(ab1)pXU4S a r e  only weakly cross-reactive 
with Ig. 
various F(ab1)2-CRMS provide evidence for human T cell receptor  heterogeneity. 

Whereas anti-CCRF-BSB-2 

Materials cross-reactive with F(ab')q (P(ab')2-CRMsp 
These F(ab')Z-CRMS were shown 

Competitive radioimmunoaa@ay with I25I  labe l led  CCRF-XSB-2 derived P(ab1)2-CRHS 

Imunoprec ip i ta t ion  experiments using a n t i - h p  and anti-CCRF-HSB-2 ant ibodies  and 

0489 ORGANIZATION OF LOCI ENCODING LEUKOCYTE ALLOANTIGEES I N  SEVERAL DISTINCT GENE CLWSTERS, 
U i r l c h  Hammer1 Ing, Elobuhlko Tada and ShoJl Klmura, Flemorlal Sloan-Kettering Cancer 

Center, Peu York. VY 10021. 

We have surveyed over f o r t y  o f  the l o c i  whlch con t ro l  leukocyte (Ly) a1 loantlgens I n  the  
mouse. 
prototypes a re  W 1s (I) (ranan numeral lnd lcates chranosune number) H-3 (I I ) ;  Ly 6 ( 1  I); 
Lyb 2 ( I V )  L y t  2 ( V I )  Igh ( X I I ) ;  H-2 ( X V I I ) ;  L y t  1 (X IX) .  Almost every fam i l y  includes 
antigens whlch are expressed on stem ce I 1 s or ear I y hemopolet Ic  progen 1 t o r  ce I I s, as we I I 
as antlgen(s) expressed on developmental ly lntermedlate lymphocytes and other  
chs rac te r l s t l cs  o f  mature and termlnal  l y  d l f f e r e n t l a t e d  c e l l s .  
con t ro l  o f  chronologica l  expresslon o f  sets of requl red surface molecules Is t he  reason 
why gene c l u s t e r s  are formed and maintain I n  t h e  murine genane. 

They have been found t o  map t o  e l g h t  c l u s t e r s  on seven chromosanes. The 

It I s  hypothesized t h a t  t he  
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0490 LECTIN-DEPENDENT CELLULAR CYTOTOXICITY OF H-2+ AND OF H-2- TARGETS IS 
BLOCKED BY ANTI-LYT 2 and ANTI-LFA-1, Thomas Hunig, Institut fur Virolo- 
gie und Immunbiologie, Versbacher Str. 7,  D-8700 Wurzburg, West Germany. 

The predominant expression of the Lyt 2 antigen on H-2-class I restricted T- 
cells and the susceptibility of cytolysis mediated by these cells to inhibition 
by anti-Lyt 2 antibodies has led to the hypothesis the Lyt 2 functions as an MHC 
class-specific receptor by interacting with monomorphic determinants on class I 
molecules (1). The recent observation that anti-Lyt 2 also blocks lectin-depen- 
dent cellular cytotoxicity LLDCC) (21, and the availability of a R microglobu- 
lin defective (and thus H-2 )thymoma (3) that is nevertheless to lysed in LDCC 
(4), has made it possible to test whether blocking by anti-Lyt 2 does in fact 
indicate an interaction of the Lyt 2 antigen with H-2 class I vlecules, Both 
alloreactive and polyclonally induced CTL lysed Con A-pulsed H-2 and H-2 thy- 
moma cells. More importantly, anti-Lyt 2.2 inhibited LDCC of both targets simi- 
larly. In contrast to the allele-specifictiy otserved for the inhibition with 
anti Lyt 2.2, anti-LFA-1 inhibited LDCC of H-2 and H-2- targets irrespective 
of the effector cells' Lyt 2 allele. It is concluded that anti-Lyt 2 can block 
T-cell mediated cytolysis by a mechanism distinct from interfering with the 
postulated interaction of Lyt 2 with H-2 class I molecules. 1) Swain, S. L. 
1983. Immunol. Rev. 74:129.2) Bonavida, B., et al. 1983. Immunol. Rev. 72:119. 
3) Hyman, R., and Stalings, V. 1976. Immunogenetics 3:75.4) Bevan, M. r, and 

" - 7  
7 .  I .  

0491 TRANSFECTION OF MOUSE L CELLS FOR CELL SURFACE LYMPHOID DIFFERENTIATION 
ANTIGENS AND SUBSEQUENT GENE ~PLIFICATION. Paula Kavathas, Charles Chu 
and Leonard A. Herzenberg. Stanford University, Stanford, CA 94305 

Transfection of mouse L cells for cell surface differentiation antigens is 
often successful. Stable transferents were obtained for 11 out of 13 anti- 
gens tried. These include Leu-1, Leu-2, Ly-1, Ly-2, ThB, FcR, T200, Thy 1, 
L3T4, BLA-1, and BLA-2. After cotransformation with thymid'ne kinase and 
cellular DNA, antigen transferents are found among 103 - 10 TK+ transferents 
using fluorescein-conjugated monoclonal antibodies and a fluorescence- 
activated cell sorter. The source of DNA for transfection can be either from 
expressing or from nonexpressing tissue or cell lines. An unusual finding 
is that spontaneous gene amplification is observed in 25-50% of Leu-2 
transferents whereas none of the other antigen transferents have demonstrated 
this phenomena. Transfection of mouse L cells for cell surface antigens 
will be useful for cloning genes coding for lymphoid differentiation antigens 

4 

04% 
and Steven J. Burakoff, Harvard Medical School, Boston, MA 02115. 

HLA-DR6, and DC1) were used t o  define c e l l  surface s t ruc tures  involved i n  lymphocyte-target 
c e l l  in te rac t ions .  Monoclonal ant ibodies  (mAbs) recognizing LFA-1 (180K, 95K). LFA-2 (Leu51 
OKTll-49K), LFA-3 (55-65K), and Leu 4 (OKT3-19K) ant igens blocked cy to lys i s  by a l l  th ree  CTL 
l i n e s .  Monoclonal ant ibodies  recognizing LeuZa (OKTB) inhib i ted  cy to lys i s  by t h e  Leula+. HLA- 
A2-specific CTL l i n e  and mAbs recognizing Leu2a (OKT4A, B. and E) inh ib i ted  cy to lys i s  by the  
Leu3a+, HLA-DR6-specific CTL line, supporting the  hypothesis t h a t  Leu2a/Leu3a mAbs def ine T 
c e l l  surface s t ruc tures  involved i n  the  recognition of MHC ant igens (PNAS 75: 2365, 1982). 
No mAb recognizing e i t h e r  Leu2a o r  Leu3a blocked cy to lys i s  by t h e  Leula+, DC1-specific CTL, 
suggesting tha t  an a s  yet  undefined c e l l  surface s t r u c t u r e  may be involved i n  Dc recognition. 

Monoclonal ant ibodies  which recognize LFA-1. LFA-2. Leu2a. Leu3a. and Leu4 blocked cyto- 
l y s i s  by binding t o  the  e f fec tor  c e l l  while anti-LFA-3 and ant i -MHC (HLA-A,B, DR, and DC) mAbs 
inhibi ted by binding t o  ta rge t  c e l l s .  Furthermore, using a f luorescein- label led ta rge t  c e l l  
binding assay, anti-LFA-1, LFA-2. LFA-3, and Leu2a/Leu3a mAbs were shown t o  block conjugate 
formation while anti-Leu4 mAb did not. 

i n  addi t ion t o  the  antigen receptor  and s p e c i f i c  ta rge t  ant igen,  a r e  involved i n  t h e  CTL- 
t a rge t  c e l l  interact ion.  

CELL SURFACE STRUCTURES INVOLVED I N  THE HUMAN CYTOLYTIC T LYMPHOCYTE RESPONSE, Alan M. 
Krensky. Carol Clayberger, J u l i a  Greenstein. El izabeth Robbins, Timothy A. Springer, 

Human cyto ly t ic  T lymphocyte (CTL) l i n e s  s p e c i f i c  f o r  a var ie ty  of MHC ant igens (HLA-A2, 

Thus, a t  l e a s t  s i x  c e l l  surface molecules (Leu4, LeuZa, Leu3a, LFA-1, LFA-2, and LFA-3), 
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0493 ANALYSIS OF T CELL p13TNTION IN A TIMOR CELL MCDEL SYSTEM. By Ulf bndeg-ren, Jan 
An*sscn and Hans Wigzell. Eept. of Innunology, F!K, 751 23 Uppsala, Wen. 

The T cell ccamolnicates w i t h  the external wrld  via a number of cell surface mlecules. W e  
have previously shm that  the antigens denoted T3 and T8 are both requisite for the l y t i c  ac- 
ticn by T cells but that cnly antibodies against the T8 antigen prewnt the canjqaticn to 
target cel ls  (bndegren et. a l .  J. Ekp. Wd. 155-1579, 1982). 
!!hT ce l l  1-m line Jurcat r e s p d s  to mitupnic trigger by the release of T cell graith 
factor. The sthulation can be shown to obey rules similar to those regulating the activaticn 
of norm1 T cells. A requir-t for specialized accessory cells can be obviated by the addi- 
tion of a phorbol ester to the culture. Mitogenic mnmlcmal antibodies with specificity for 
the T3 antigen effectively induce the release of gruwth factor. In  the case of OW), accessory 
cells greatly augmnt t h i s  release whereas W1 shows no such aepenaencY. Alternate means of 
stinulating the 1-m include mitogenic lectins and oxidative mdificaticn of the Jurcat 
cells or of another added twor cell e.g. W62. -re, a w d c  sthulatory effect vias 
obtained by tm unmdified cell lines, Faji and U715. 
The stirmlation of Jurcat by Con A can be hindered by agents n o m l l y  interfering with T cell 
function. OKT 11 msl0cl0~1 antibodies abrcqate sthulation with a 50% m x M  effect a t  100 
ng/ml. A rabbit ant i  HIlI DR sem depresses respses a s  does OKT4 antibodies. ?he respse is 
extrenely sensitive to inhibition by the drug qclosporin A. 
The Jurcat ce l l  line offers a cmwnient -1 system for the assessrent of the nature of 
mlecular interactions in lyrrphocyte respcnses. 

0494 MEMBRANE STRUCTURES ASSOCIATED WITH THE MURINE T CELL RECEPTOR, Jaiies PL hltioon and 
Lewis L. Lanier, University of Texas Cancer Center, Science Park, Smithville, Texas 

m e c t o n  Dickinson Monoclonal Center, Inc., 2375 Garcia Ave., Mountain View, CA 94043 

A murine monoclonal antibody, 124-40, generated against a C57BL/Ka x-ray induced T lymphoma 
reacts with a clonotype specific determinant. The 124-40 antibody immunoprecipitated a 
glycoprotein composed of disulfide-linked subunits of 39,000 and 41,000 mw. In an attempt 
to determine whether this clonotype specific glycoprotein was associated with other membrane 
structures, glycoproteins on the surface of 1251 radiolabelled C6VL T lymphoma cells were 
cross-linked using a cleavable cross-linking reagent, dimethyl 3,3'-dithiobis-propionimdate. 
2HC1. The cross-linked or sham treated cells were solublized in lysis buffer containing 
0.5% NP-40 and immunoprecipitated with the 124-40 monoclonal antibody, or s control antibody 
and analyzed by SDS-PAGE gel electrophoresis under reducing and non-reducing conditions. 
In the cross-linked, but not the sham preparation, additional structures were observed in 
the 124-40 precipitates. Under reducing conditions, two additional structures were observed, 
which were similar in nature to the human Leu 4/T3 structure. These studies indicated that 
similar structures may be associated with the T cell receptor of man and mouse. 

0495 MONOCLONAL ANTIBODIES IN THE CD3 GROUP REACT WITH THE P23.P25 POLYPEPTIDE. J.A. Led- 
better, P.J. Martin, M. Braun, & J.A. Hansen, Genetic Systems Corp., Seattle WA 98121 

Monoclonal antibodies in the CD3 group (T3, Leu-4, etc) react with a molecular complex (Tp19- 
29) that shows a close physical association with the antigen receptor (clonetype) on IL-2 
dependent T cell lines. The Tp19-29 complex is thought to be involved in early events in T 
cell responses to antigen, since all antibodies in this group directly stimulate T cell pro- 
liferation. and the Tp19-29 complex quickly dissappears from the surface of T cells after ex- 
posure to antigen. 
peripheral blood T cells resolve four noncovalently associated bands of 19K. 23K, 25K and 
29K daltons on SDS gels. 
chains; the p23 and p25 bands contain intrschain disulfide bonds and are closely related to 
each other since they show identical partial protease cleavage products on PAGE. 
and p29 bands do not contain intrachain disulfide bonds and appear to be distinct from the 
p23. p25 bands. 
daltons. 
not the p19 or p29 bands. Since all the antibodies in this CD3 group, including UCHT-1, T3 
38.1, 8961, 64.1, Leu-4 and G19-4 show cross blocking, it is likely that all the antibodies 
react with the p23, p25 polypeptide chain and that the p19 and p29 polypeptides do not 
express epitopes that have yet been recognized by monoclonal antibodies. 

Our immunoprecipitation experiments of surface labeled antigen from 

These four bands consist of at least two distinct polypeptide 

The p19 

The p23, p25 bands are derived from a basic cytoplasmic precursor of 27.000 
In Western blots, our anti-Tp19-29 antibodies react with the p23 and p25 bands but 
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0496 
9.8. Svetlik, N.J. Peffer, T.A. Waldmann, and W.C. Greene, NCI. NIH, Bethesda, HD 
and *Central Research Division, E.I. duPont de Nemours and Co., Glenolden, PA 
We have previously identified anti-Tac as a monoclonal antibody that recognizes the human 
TCGF receptor. We have prepared an anti-Tac immunoaffinity column, purified the receptor 
to homogeneity, and used the purified receptor protein to prepare a rabbit heteroantiserum. 
Both the heteroantiserum and anti-Tac precipitate the identical protein from 35S-methionine 
labeled HUT-102B2 cells. 
T cells stimulated with PHA and PMA and from HUT-102B2 cells were isolated on oligo-dT ' 

cellulose and translated in a wheat germ lysate cell free translation system. Identically 
sized (Mr-34,500) primary translation products corresponding to the TCGP receptor were 
identified following heteroantiserum immunoprecipitation of translations with both mRNAs. 
This confirms that the receptor on HUT-102B2 cells (Mp50.000) and that on P W  activated 
T cells (Mr- 55,000) differ in post-translational processing. We have previously identified 
a nonglycosylated putative peptide precursor of 33,000 daltons in anti-Tac immunoprecipita- 
tions from cells studied in pulse-chase experiments in the presence of tunicamycin. 
apparent difference between this pentide precursor end the primary translation product 
presumably reflects the cleavage of a signal peptide. That anti-Tac precipitates the 
33,000 dalton band but not the primary translation product suggests that some conformational 
changes or signal peptide cleavage are necessary for anti-Tac recognition. 

PURIFICATION OF THE HUMAN RECEPTOR FOR T-CELL GROWTH FACTOR (TCGF) AND IDENTIFICATION 
OF ITS PRIMARY TRANSLATION PRODUCT, W.J. Leonard, J.M. Depper, R.J. Robb*, M. Kronke. 

20205 
19036 

The polyadenylated fractions of total RNA from peripheral blood 

The 

0497 m l i ? m C  ICG MXUIAlE S-TICN OF T CELZS BY CKT3,Richard J. IDoney and George 
N. Abraham, University of -ester, M s t e r ,  N.Y. 14642 

mrml human serum has been reported to inhibit the activation of pBM3's by CKT3. we 
identified the Fc p r t i o n  of intact IqG as the mjor  inhibitor in h m s e n n r . o f  this CKT3 
i n d u d  stinailation. Hypg-globulinenic s m ,  I@, IqM, and Flab ' )  
inhibitory relative to intact I+ or FC of I+. Inhibition by I ~ G  sudasses mrrelated w i t h  
their ability to bind to the mmcyte Fc Teceptor i.e. IgGl & TqC3 IgC2 & I@. Inhibition 
w a s  ampetitive.By extraplating our results, w e  mu ld  predict that in peripheral blood, which 
has h u t  lons/ml of I$, l O w ~ / m l  of CKT3 wuld be needed for optiml stinailation. In 
mntrast, in fetal calf serum only lng/ml is required. 
I f  mnocytes are rauve3 from P m ' s ,  IM stimlation by W 3  OCCUTS. 'Ib reoonstitute stirmla- 
tion, ILl and parafomaldehyde fixed m311ocytes must bth be added to the mmcyte depleted 
pBM3's. ?hw, the ymccyte serves a dual role. 
M e r  investigation w i l l  focus on why the mmcyte Fc receptor ptent ia tes  orcT3 stirmlation, 
and on the effect of T cell or mmyte activation on CKT3 stirmlation. 
The relevance of these lines of investigation is, in part, that regulation of the idiotype 
ne tmrk  probably inmlves similar interactions between the T cell antiaen recognition 
q l e x  and antikdy. 

of IqG were mt  

0498 PLURIFORM EFFECT OF ANTI-LFAl MONOCLONAL ANTIBODY ON HUMAN LYMPHOCYTE AND GRANULOCYTE 
FUNCTIONS. LACK OF GRANULOCYTE LFA-I IN A PATIENT WITH SEVERE RECURRENT INFECTIONS, 
Frank Miedema, Pedro A.T. Tetteroo, Wim G. Hesselink, Ron S .  Weening, Dirk Roos, Cor- 
nelis J.M. Melief, Central Lab. Netherlands Red Cross, Blood Transf.Center, Amsterdam. 

A monoclonal antibody (mcab), CLB54 directed to the human lymphocyte function associatedanti- 
gen number 1 (LFA-1) was raised to the peripheral blood lymphocytes of a Ty lymphocytosis 
patient. The mcab was selected by inhibition of the Natural Killer (NK)- and Killer (K)-cell 
activity of the patients lymphocytes. CLB54 had a strong inhibiting effect on the K and NK 
function of normal PBL and also inhibited the cytotoxic activity of CTL clones specific for 
either Class I or Class I I  HLA molecules. The membrane molecule recognized by CLB54 was shown 
to consist of 3 polypeptides with MW of 190 (aJ, 155, and 95 (6) kD. The mcab reacts with T- 
cells, B-cells, monocytes and granulocytes. It stains normal Ty cells and Ty cells of Ty 
lymphocytosis patients 2-3 fold stronger than normal T-cells. Modulation experiments showed 
that LFA-1 and Fc receptors on Ty cells are independent mmbrane structures both required for 
K-cell activity. C ~ 8 5 4  inhibited the phorbol-myristate-acetate stimulated chemiluminescence 
of granulocytes. Moreover a patient with recurrent bacterial and fungal infections due to a 
dysfunction on the activation mechanism of the granulocytic oxidative metabolism was shown to 
lack LFA-1 on the membrane of this granulocytes. 
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E.R. Podack, Scripps C l i n i c  and Research Foundation, 10666 North Torrey Pines Road, La 
Jo l l a ,  C a l i f o r n i a  92037 

Cy to l ys i s  o f  tumor c e l l s  by cloned NK and TK c e l l s  appears t o  invo lve the p a r t i c i p a t i o n  
o f  dense granules o f  k i l l e r  c e l l s  and the formation o f  u l t r a s t r u c t u r a l  membrane les ions on 
t a r g e t  membranes. The dense granules o f  a cloned a l l o s p e c i f i c  T-cel l  l i n e  were i so la ted  
a f t e r  n i t rogen c a v i t a t i o n  by Perco l l  dens i ty  gradient  cent r i fugat ion.  The granules 
(p=1.10-1.12 g lml)  were f r e e  from other  c e l l  organelles as judged by e lec t ron  microscopy and 
marker enzyme assays. 

I n  the presence o f  1-3 mM Ca the i so la ted  granules displayed s t rong c y t o l y t i c  a c t i v i t y .  
More than 90% l y s i s  o f  5194 ensued w i t h  5 ug granule p r o t e i n  i n  less than 30 min a t  37 . 
YAC-1 tumor c e l l s  were r e s i s t a n t  t o  l y s i s  by i so la ted  granules whereas sheep and r a b b i t  
ery throcytes were h i g h l y  susceptible. 

Incubat ion o f  sheep ery throcytes w i t h  i so la ted  granules resu l ted  i n  Ca dependent 
formation o f  u l t r a s t r u c t u r a l  membrane les ions formed by i n s e r t i o n  of 160 A wide 160 4 long 
tubular  complexes. Ex t rac t i on  o f  these complexes and SDS polyacrylamide gel e lect rophores is  
revealed t h e i r  composition o f  three major p ro te ins  o f  molecular weight 59k, 38k and -20k. 
Since s i m i l a r  p ro te ins  are detected i n  the i so la ted  granules, i t  i s  suggested they represent 
the c y t o l y t i c  e f f e c t o r  prote ins t h a t  l yse  ta rge t  c e l l s  by complex formation i n  the ta rge t  
membrane, a process t h a t  may be accompanied by formation o f  transmembrane channels. 

ISOLATION OF CYTOLYTIC GRANULES FROM A CLONED T-CELL LIkE AN0 CHARACTERIZATION OF 
THE CYTOLYTIC T-CELL PROTEINS (PERFORINS) 

0% REGULATION OF EXPRESSION OF THE MOUSE LYMPHOCYTE TZOO ANTIGEN: EXPRESSION OF T200 
IN L CELLS AFTER TRANSFECTION WITH LYMPHOMA DNA, Wi l l iam C. Raschke, 
David L. DeWitt, La J o l l a  Cancer Research Foundation, La J o l l a ,  CA 92037. 

The mouse lymphocyte T200 ant igen has a 190 kd form expressed predominantly by T c e l l s  and 
a crossreact ing 220 kd form present on most B c e l l s .  The t rans fec t i on  o f  the lymphoma TZOO 
gene i n t o  L c e l l s  has provided a means o f  evaluat ing the regu la t i on  o f  expression o f  the 
T200 glycoproteins. Although the T200 molecules expressed by the parent BW5147 l i n e  and 
the T2OO-positive L c e l l  are s i m i l a r  i n  size, around 190 kd, d i f ferences i n  expression were 
observed. The f u l l y  g lycosy lated T200 i s  3 kd l a r g e r  i n  the lymphoma, whereas the nongly- 
cosylated T200 molecules are the  same s i z e  i n  the two c e l l s .  The leve l  o f  expression o f  
T200 a t  the BW5147 c e l l  surface i s  4 times greater  per c e l l  and 8 times per u n i t  surface 
area than the t ransfected L c e l l .  These r e s u l t s  argue f o r  a s p e c i f i c  coding sequence i n  
the T lymphoma f o r  the smal ler  form o f  T200 and no t  a larger ,  precursor, B c e l l  form, 
unless T lymphocytes and L c e l l s  have the same pos t t ransc r ip t i ona l  mod i f i ca t i on  systems f o r  
T200. Although the s l i g h t  d i f f e rence  i n  s i ze  o f  the BW5147 and L c e l l  T200 molecules can 
be explained by g l ycosy la t i on  d i f ferences,  the same i s  no t  t r u e  f o r  the d i f f e rence  between 
the 190 kd T lymphocyte form and the 220 kd B lymphocyte form. The removal o f  h igh mannose 
and complex carbohydrates w i t h  Endo F leaves a s ize d i f f e rence  o f  about 35 kd. Whether the 
two forms o f  T200 are d i f f e r e n t  gene products, t he  r e s u l t  o f  gene rearrangement dur ing 
development, o r  the consequence o f  pos t t ransc r ip t i ona l  o r  pos t t rans la t i ona l  events i s  
cu r ren t l y  being invest igated.  

0501 HUMAN T-CELL LEUKEMIA VIRUS (HTLV) ANU HLA CLASS I ANTIGEN EXPKtSSION. M. Reitz, 
M. Clarke, L. Seigel, S. O'Brien. U. Mann, and R.C. Gallo, National Cancer I n s t i t u t e ,  
Bethesda, Maryland 20205 

HTLV is a r e t r o v i r u s  e t i o l o g i c a l l y  associated w i th  c e r t a i n  human adu l t  T-ce l l  leukemias and 
lymphomas. A l l  T -ce l l s  i n fec ted  w i t h  and expressing HTLV express apparent ex t ra  HLA Class 
I a l l o t y p i c  determinants. These determinants can be detected w i th  4012, a monoclonal a n t i -  
body against a polymorphic determinant present on the  HLA 85, 15 and A 11, 29, 30 cross- 
reac t i ve  groups. Several types o f  evidence suggest t h a t  these ex t ra  determinants may be 
v i r a l i y  encoded. (1) Hybr id i za t i on  o f  an HLA Class I cloned ONA probe i s  obtained t o  p a r t  
o f  t h e  env region o f  HTLV. No hyb r id i za t i on  i s  obtained w i t h  HLA Class I1  probes, and no 
hyb r id i za t i on  o f  t he  Class I probe i s  obtained w i t h  HTLV 11. which does no t  induce the 
4D12 ant igen i n  i n fec ted  c e l l s ;  ( 2 )  I n  somatic c e l l  hybrids using an HTLV in fec ted  c e l l  
l i n e  (HUT-102) and hamster f i b rob las ts ,  expression o f  the 4012 antigen does not  segregate 
w i t h  chromosome 6. and appears on ly  i n  prov i rus-conta in ing c e l l s ;  and (3) Expression o f  
v i r a l  RNA and the 4012 antigen are low o r  absent i n  uncultured peripheral blood T -ce l l s  
from HTLV-infected persons, and increase i n  short-term c u l t u r e  w i t h  the same k ine t i cs .  
Fur ther  s tud ies are i n  progress t o  d e f i n i t i v e l y  determine whether o r  not  t he  4012 antigen 
i s  a v i r a l  prote in .  
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We analyzed the endogenous synthesis o f  I a  antigens by an a l l o r e a c t i v e  der ived T c e l l  clone. 
Clone PLT-17.2.Cl was der ived by l i m i t i n g  d i l u t i o n  c lon ing from an a l l o r e a c t i v e  c e l l  popula- 
t i o n  B I O . K  anti-B6 and has been i n  c u l t u r e  f o r  over a year i n  the absence o f  feeder c e l l s  on 
exogenous growth fac to rs .  The expression o f  T c e l l  markers and I a  antigens on t h e i r  c e l l  sur- 
face was examined by us ing monoclonal ant ibodies and cytof luorometry .  The c e l l s  were PO i t i v e  

(H40-292.6, H39-64.5 and 17-227) and I-Ek (H7-8.26, H40-39.4 and 14-4-4) detected syngengic I a  
determinants on the surface o f  PLT-17.2.Cl c e l l s .  
c e l l s  could no t  be detected us ing Ab s p e c i f i c  monoclonal antibodies, 25-9-17, 25-5-16 and 
28-16-8. The I a  antigens from these c e l l s  migrate as a and B peaks o f  conventional I a  a n t i -  
gens. These evidences suggest t h a t  I a  antigens expressed by PLT-17.2.Cl are endogenously 
synthesized and no t  pass ive ly  acquired dur ing cu l tu re .  These c e l l  l i n e s  secrete m u l t i p l e  
lymphokines i n t o  the c u l t u r e  medium as shown by t h e i r  a b i l i t y  t o  support the growth o f  o ther  
lymphocyte populat ions. Since i t  has been shown t h a t  lymphocyte der ived i n t e r f e r o n  can induce 
the synthesis o f  I a  antigens i n  non-expressor T c e l l s ,  we are i n  the process o f  p u r i f y i n g  
various lymphokines from PLT-17.2.Cl condit ioned medium and examining t h e i r  r o l e  i n  the induc- 
t i o n  o f  I a  ant igen synthesis i n  o ther  T c e l l  l i n e s .  

SYNTHESIS AND EXPRESSION OF I A  ANTIGENS I N  AN ALLOREACTIVE DERIVED T CELL CLONE, 
Sujay K. Singh, Christopher J. Krco, Wi l l iam P. Lafuse and Chella S .  David, Mayo 
C l i n i c ,  Rochester, Minnesota 55905 

f o r  Thy.1, Lyt.1 and Lyt.2 and negative f o r  c e l l  surface immunoglobulins. Both an t i - I -A  2 
The I a  antigens o f  s t imu la to r  86 (H-2 ) 

CELL-CELL CONTACT PROTEINS ON THE SURFACE OF CLONED CYTOTOXIC T LYMPHOCYTES (CTL). 
Michail V. Sitkovsky, Martin S. Schwartz and Herman N. Eisen, Massachusetts Institute 
of Technology, Cambridge, MA 02139 

A photosensitive, heterobifunctional, cleavable crosslinking reagent (XL) was used to isolate 
CTL surface proteins ("contact proteins") that make contact with target cells (TC) and possi- 
bly participate in delivering a "lethal hit" in transient CTL:TC conjugates. The TCs were 
coated diffusely on their surface by XL-Con A (i.e. Con A to which XL was bound covalently 
through one of its two functional groups) and then mixed with 1251-labeled CTLs. The result- 
ing conjugates were exposed to UV light to induce crosslinking and then extracted with deter- 
gents. Antibodies to Con A were added, immunoprecipitating soluble complexes that consisted 
of contact proteins covalently bound to XL-Con A which, in turn, was bound noncovalently by 
the anti-Con A antibodies. 
proteins, which were analyzed by SDS PAGE. Of 12 immunoprecipitated bands 7 seem to be 
"contact proteins": 
W-irradiated, or if XL was omitted. The labeled CTL contact proteins had apparent MWs (in 
Kd) of approximately 200,160,120,105, and 80, plus faint bands of about 38 Kd and 33  Kd. 
approach described may provide a new way to isolate CTL surface proteins of functional sig- 
nificance for TC recognition and lysis. 

0503 

Reductive cleavage of S - S  bonds in XL yielded lZ5I-labeled CTL 

i.e. they were not immunoprecipitated if the C'M,:TC conjugates were not 

The 

0504 PRELIMINARY CHARACTERIZATION OF A SOLUBLE IMMUNOSUPPRESSIVE MOLECULE FROM DBA/Z 
SPLEEN CELLS, Anthea Tench Stammers, J. J. Kevin Steele, Thomas Maier and 
Julia G. Levy, University of British Columbia. 

In a previous publication we described a monoclonal antibody (B16G) which appeared 
to recognize T suppressor cells and a T suppressor factor (TsF) in the spleens of DBA/Z 
mice. The present study involves preliminary characterization of the material with 
which Bl6G reacts. It was found that the Bl6G-reactive protein (putative TsF) could be 
absorbed and eluted specifically from a B16G immunoadsorbent column. Material eluting 
from the B16G column reacted with B16G in an ELISA and appeared to run as two or more 
bands of 40-45 Kd molecular weight in SDS-PAGE. The eluted material was biologically 
active (i.e. suppressive) in the standard assay (MLR of DBA/Z splenocytes with B1O.BR 
targets), and its suppressive activity was abrogated by the addition of B16G to the MLR 
cultures. Sephadex G-150 chromatography of the B16G reactive material showed that it 
occurred naturally as a dimer of 80-90 Kd molecular weight which broke down into 
subunits of 40-45 Kd under reducing conditions. 
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0505 THE ANALYSIS OF THY-1 GENE. 
S i l v e r ,  M ich igan S t a t e  U n i v e r s i t y ,  Eas t  Lansing; and J.N. Buxbaum, New York Un ive rs i t y  

& New York VA Medical  Center,  New York, 10010. 
Thymic T-lymphocytes f u l l y  

express the  an t i gen  on t h e i r  sur faces .  I n  v i t r o ,  pmthymocytes can be induced t o  express the  
an t i gen  by severa l  thymic pept ides .  
From bo th  r a t  and mouse (Thy-1.1, Thy-1.2) have been repo r ted .  

The mouse Thy-1 gene was s tud ied  by Southern b l o t t i n q  w i t h  a DNA probe i s o l a t e d  from a 
r a t  cDNA c lone.  P r e l i m i n a r y  observa t ions  i n d i c a t e  t h a t  t he re  i s  one Thy-1 gene. Plo r e s t r i c -  
t i o n  d i g e s t i o n  d i f f e rences  were observed among b r a i n ,  thymus and l i v e r .  
p resen t  i n  i d e n t i c a l  forms i n  two p ro to type  mouse tumor c e l l  l i n e s  which were Thy-1 (+) and 
Thy-1 ( - ) .  Several  qenomic c lones  con ta in ing  the  Thy-1 gene have been i s o l a t e d  from a Balb/c 
l i b r a r y  and a t e n t a t i v e  r e s t r i c t i o n  map has been cons t ruc ted .  

There i s  a s i n g l e  2kb p o l y  A con ta in ino  mRNA found i n  normal r a t  and mouse t i s s u e s  and mouse 
tumor c e l l  l i n e s .  

t i ssues  s tud ied .  Gene rearrangement i s  n o t  r e q u i r e d  f o r  i t s  express ion  i n  d i f f e r e n t i a t e d  T- 
c e l l s .  
w i t h  i d e n t i c a l  s i n g l e  RNA t r a n s c r i p t s  which a r e  l a r g e r  than the  s i z e  expected t o  code f o r  a 
mature po lypep t ide  of 14,000 da l tons .  
rsanrcrir?LianalLreaulation i n  t he  exoress ion  o f  Thy-1 an t i qen .  

M. Teng, R.S. Basch, New York U n i v e r s i t y ,  New York; J .  

Thy-1 i s  found on murine neura l ,  dermal and lymphoid t i ssues .  

The amino a c i d  sequences of s o l u b i l i z e d  Thy-1 molecu les  

The qene was a lso  

The express ion  o f  Thy-1 mRNA i n  va r ious  c e l l  types was s tud ied  by Nor thern  b l o t t i n g .  

These r e s u l t s  suggest t h a t  t he  Thy-1 qene i s  p resen t  as a s i n g l e  copy i n  DNA from a l l  

The express ion  o f  t he  a n t i g e n  i n  bo th  lymphoid and non-lymphoid t i s s u e s  i s  assoc ia ted  

T h i s  obse rva t i on  sugqests a p o s s i b l e  r o l e  f o r  pos t -  

0x6 THE EXPRESSION OF HUMAN T CELL DIFFERENTIATION ANTIGEP!S ON MURINE T CELLS BY DNA- 
MEDIATED GENE TRANSFER. Of ra  Weinberger, Alan M. Krensky, Steven J. Burako f f  and 
Jonathan Seidman. 
Boston, M a s s .  02115. 

Departments o f  Genet ics and P e d i a t r i c s ,  Harvard Medical  School, 

I n  o rde r  t o  understand the  r o l e  o f  t he  3 i f f e r e n t i a t i o n  an t igens  i n  immune func t ion ,  i t  
w i l l  be necessary t o  d e f i n e  the  s t r u c t u r e  o f  t h e  p r o t e i n s  and the  genes which encode them. 
For the  s tudy  o f  t h e  r e g u l a t i o n  o f  gene express ion ,  i t  would be p r e f e r a b l e  t o  t r a n s f e r  genes 
encoding p r o t e i n s  expressed du r fng  d i f f e r e n t i a t i o n  i n t o  t h e  c e l l  t ype  which no rma l l y  expresses 

these qenes o f  i n t e r e s t .  We have t r a n s f e c t e d  genomic DNA from a human c y t o t o x i c  T c e l l  c l one  
i n t o  a murine c y t o t o x i c  T c e l l  hybridoma, Cloned mur ine  T c e l l  popu la t ions  s t a b l y  
express ing  the  human T c e l l  an t i gens ,  LFA-Z(Leu5) and OKT4, have been se lec ted  by con t inua l  

'FACs s e l e c t i o n  w i t h  s p e c i f i c  monoclonal an t i bod ies .  
assoc ia ted  w i t h  T c e l l  f unc t i ons ,  e .g .  an t i gen  s p e c i f i c  p r o l i f e r a t i o n  and c y t o t o x i c i t y .  
Func t iona l  s tud ies  on the  newly expressed an t i gens  a re  I n  progress .  

Both  LFA-2 and OKT4 a re  an t igens  

0x7 THE ROLE OF THE T3 ANTIGEN IN HUMAN T CELL ACTIVATION, Arthur Weiss, John 
Imboden, Dolores Shoback, Roberta Kamin, Robert Wiskocil and John Stobo, Howard 
Hughes Medical Institute, University of California, San Francisco, Ca. 94143 

The human T cell leukemia, Jurkat, served as a model to assess the role of the T3 
antigen complex in human T cell activation. When Jurkat cells were stimulated with 
anti-T3 monoclonal antibodies, a second stimulus, phorbol myristate acetate (PMA), was 
required for the production of interleukin-2 (IL-2) and gamma-interferon (IFN). Studies 
to examine the cellular and molecular events by which these stimuli exerted their 
effects were undertaken. A T3 negative mutant of Jurkat (5.51, was used to assess the 
relative requirement for the T3 antigen and the role of T3 in the process of 
activation. Whereas, S . 5  produced no detectable IL-2 in response to anti-T3 antibodies 
and PMA , equivalent levels of IL-2 were obtained when S.5 and Jurkat were stimulated 
with a calcium ionophore and PMA. Antibodies specific for T3 increased free cytoplasmic 
Ca++ in Jurkat cells, but only the calcium ionophore increased free cytoplasmic Ca++ 
in S.5 .  These results suggest that the activation signal mediated by the T3 antigen 
complex regulates intracellular Ca++ concentration. Utilizing cDNA probes (obtained 
from Genentech, Inc.), studies were designed to examine the molecular events occurring 
during activation. Unstimulated Jurkat cells as well as cells stimulated with anti-T3 
or PMA only contained no detectable IL-2 or IFN specific RNA. 
were detected only in cells which had received both stimuli. 
that the two stimuli exert their effects at pre-translational levels. 

IL-2 and IFN specific RNA 
These results demonstrate 
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0% A FUNCTIONAL SUBSET OF HUMAN T HELPER CELLS DEFINED BY A MONOCLONAL ANTIBODY TO THE 
IL-2 RECEPTOR. Paul Yoshihara, David Regan, Denis Burger, VA Medical Center, 
Portland, OR 97201. 

Human T helper cells (TH, OKT-4+ cells) are heterogeneous with respect to biological 
function. 
attempted to relate phenotypic expression of surface markers to functional properties of thb 
subsets. 
were screened for production of antibodies against the TH subset from which the lymphoma 
vas derived. A variety of screening patterns was observed including one defining a minor 
population of normal TH cells. This hybrid culture was cloned (designated TH5.2) and the 
resulting monoclonal antibody characterized as a cytotoxic IgM isotype recognizing 3-5% of 
normal blood mononuclear cells (about 20% of blood TH cells). 
lymphocyte cultures produced significant augmentation of mitogen and antigen-induced 
proliferation particularly when the stimulant concentration was suboptimal. 
T~5.2+ cells by sorting or cytotoxicity eliminated antigen responsiveness as well as 
suppressing (65-80%) mitogen-induced proliferation. 
the ability of IL-2 dependent cell lines (HT-2) to respond to IL-2. Taken together the datb 
suggests that this antibody recognizes the IL-2 receptor. 

We have prepared monoclonal antibodies to subsets of cells in the TH family and 

Mice were immunized with cloned, human TH lymphoma cells and after fusion hybrids 

Addition of T~5.2 to 

Depletion of 

This monoclonal antibody also blocked 

Factors Involved In 6 Cell Stimulation: Toward a Molecular Definition 

0509 A MONOCLONAL ANTIBODY (AE3.03) WITH MITOGENIC PROPERTIES FOR MURINE B CELLS, Michele 
Allouch&, Ross S .  Basch and Joan W. Berman, Department of Pathology,NYU Medical Center 
NY, NY 10016. *Present Address : Oept. of Hematology, Hop. P.Brousse, 94800 Villejuif 

A monoclonal antibody, AE3.D3, derived from the fusion of rat splenocytes, immunized against 
mouse brain, with the myeloma 5P2, has been produced which has the property of inducing the 
proliferation of mouse lymphocytes. The mito enic effect is highest in spleen and lymph node 
cells, where up to a 10-fold stimulation of 9H-TdR incorporation is observed. B lymphocytes art 
the most susceptible to this proliferative stimulus, and they are induced to differentiate int 
plaque-forming cells. T lymphocytes and "null" cells (defined by the absence of Thy-1 or Ig 0.7 
their surface) do proliferate, although to a smaller extent. The T cell subpopulation, isolated 
from either spleen or thymus, requires additional "helper factors" in order to proliferate. The 
mitogenic response is not genetically restricted, and B-cell deficient mouse strains such as 
C3H/HeJ and CBA/N, as well as T-cell deficient strains such as BALB/c nude mice, are capable o i  
responding to the stimulus of AE3.03. 
Using immunofluorescence, we also examined the distribution o f  AE3.03-positive cells in variou$ 
lymphoid organs. The highest percentage of stained cells is found in the spleen (28 X) and 
lymph node 
are brightly stained with AE3.03. 

(18 %), whereas only 14 X of the bone marrow and 5 % of the cells of the thymus 

0510 6 CELL GROWTH FACTOR (BCGF): A SENSITIVE BIOASSAY USING HAPTEN-BINDING MURINE PLASMA- 
CYTOMA CELLS AS INDICATORS, A. Altman, Department of Imnunology, Scripps Clinic and 
Research Foundation, La Jolla, California 92037 

Attempting to establish a sensitive, reproducible 6 cell growth factor (BCGF) bioassay, 
we ascertained the ability of an in vivo variant of the murine DNP-binding, IgA-secreting 
plasmacytoma. MOPC-315, to responTtfimphokine (LK) preparations. We hypothesized that 
the known inability o f  this ascitic variant to grow in vitro may reflect a 6-cell-tropic 
growth factorfs) requirement. In the absence of L K , t h e o l i f e r a t i o n  of MOPC-315 cells in 
culture was very low. However, LK preparations of polyclonal or T cell monoclonal origin, 
including those lacking demonstrable T cell growth factor ( I L2 )  activity, as well as inter- 
leukin 1 (IL1)-containing supernatants from the macrophage cell line P388D1 stimulated the 
proliferation of the myeloma cells up to 25 fold. On the other hand, purified IL2 or T cell 
mitogens had no detectable effect. Stimulation could be detected with as few as 500 myeloma 
cells per well, as early as 24 hrs. after stimulation. In contrast to the ascites line, an 
in vitro-adapted variant of the same plasmacytoma, MOPC-315/P, displayed a high level of cons- 
E t m  proliferation which wa5 mot mudjfied %y IX preparati,on additlow. However, the MOPC- 
315/P line, which does not secrete significant levels of DNP-binding IgA, appeared to be sen- 
sitive to putative 6 cell differentiation factor(s) (BCDF) inasmuch as it responded to differ- 
ent LK preparations with a marked increase in the number of anti-DNP plaque forming cells. 
These results indicate that distinct myeloma variants, producing an easily-quantifiable and 
well-defined idiotype, can serve as sensitive indicators in BCGF and BCDF bioassays. 
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051 1 C E U  CYCJS-RETATED EiPRESSICN OF RFCEFlDRS FOR B CFLL D I F F E R E "  FACIORS 

(9) University of Texas Health Science Center at Dallas, Dallas, Texas 75235 
K. Brooks, J.W. uhr and E.S. V i t e t t a .  m t  of Microbiology, 

to T c e l l d i v e d  B cell differentiation factor(s) CXDW) in a cellAyc1edepndmt -. The maximal response to K!Dm i n  seen when cells are stinulated during S 
and/or G2 of the cell-cycle. A 2 hr pulse with B(Dml is sufficient to induce IgM 
secretion when given to cells synchronized at G2/M. This limited expsure to m& 
initiates a chain of events resulting in altered mRML processing, enhanced IgM 
synthesis and secretion of I@. The cell-cycledependent expression of the 

is also indicated by the preferential capacity of cells in S and G2 to 
absorb BCD& activity f m  a T cell svperna tant . 

0512 M CELL ACTIVATION: PROVISION LIF SECOND SI~~NALS FLIK tiLI TO ti TKANSITIUN BY - 
ANTIBOUIES. John C. Cambier, Kenneth M. Coyyeshall, Lesley k. Har r i s  and Ol%a?. 

Finn, National Jewish Hospi ta l ,  Denver, CO 11U2U6 and Duke Un ive rs i t y  Durham, NC 27710. 
I t  iS wel l  estab l ished tha t  yeneration o f  humoral imnune responses t o  most p r o t e i n  antiyens 
requi res i n t e r a c t i o n  o f  B c e l l s  w i t h  antiyen, antiyen s p e c i f i c  l a  r e s t r i c t e d  T c e l l  help, and 
nonspecif ic iflacrophaye and T c e l l  derived factors .  
ant iyen and r e s t r i c t e d  T c e l l  he lp promotes ent ry  o f  these c e l l s  i n t o  c e l l  cycle, i.e. tio t o  
GI transi. t ion. Upon subsequent i n t e r a c t i o n  o f  G1 c e l l s  w i t h  nonspeci f ic  T c e l l  der ived 
factors, c e l l s  p r o l i f e r a t e  and d i f f e r e n t i a t e  i n t o  antibody forininy ce l l s .  
(PNAS 80:3456) have recent ly  reported tha t  c e r t a i n  a n t i - I a  antibodies promote normally thymus 
dependent anti-SRBC antibody responses i n  the absence of  T c e l l s .  
t ha t  a n t i - I a  antibody mimic the T c e l l  s ignal  i n  i t s  act!on on B c e l l s .  
f u r t h e r  s tud ies o f  the a b i l i t y  o f  a n t i - I a  antibodies t o  
imnune responses. Results demonstrate tha t  c e r t a i n  monoclonal anti-OR/DC ant ibodies which 
crossreact w i t h  mouse I - A / E  determinants promote anti-SRBC responses i n  v i t r o .  
promotion o f  B c e l l  responses by a n t i - I a  requi res presence of  a n t i g e n T a s 1  as super- 
natants conta in ing IL1, IL2, BCGF and BCDF. The a n t i - I a  antibodies p a r t i a l l y  i n h i b i t  an t i -  
SHBC responses generated i n  the presence o f  SRBC primed and i r r a d i a t e d  helper T c e l l  popula- 
t ions.  F ina l l y ,  these antibodies synergize w i t h  receptor imnunoglobulin c ross l i nk iny  l igands 
i n  s t imu la t i ng  quiescent (Go) B c e l l s  Go enter  GI., Results i nd i ca te  t h a t  membrane associated. 
I a  molecules may play an important s ignal  transduciny r o l e  i n  t t ie antigen and T c e l l  
deuendent uromotion o f  G4l t o  GI by B 1ymphoc.ytes t r a n s i t i o n  dur ing humoral imnune responses. 

I n te rac t i on  o f  quiescent B c e l l s  w i t h  

Palacios e t  al.  

These f i nd ings  suggest 
Here we repo r t  

Optimal 

replace" T c e l l s  i n  i n  v i t r o  B c e l l  

OLE OF YHOSPHATIUYLINOSITOL HYDROLYSIS ANU PROTEIN KINASE C ACTIVATION I N  EARLY B 
ELL ACTIVATION EVENTS, Kenneth M. Coyyeshall and John C. Cambier, National Jewish 
osp i ta l .  Denver. Co 80206. Murine B c e l l s  t rea ted  w i t h  s p e c i f i c  antiyen or r a b b i t  

nti-mouse i n u n o y l o b u l i n  (KAMIh) underyo a rap id  loss o f  membrane po ten t i a l  and a subsequent 
ncrease i n  surface I - A  antiyen expression. We have proposed tha t  these events are important 
onsequences of  " f i r s t  s ignals"  i n  thymus-dependent B c e l l  ac t i va t i on .  I n  view o f  t h i s  we 
ave begun inves t i ga t i ons  o f  the inechanism by which M c e l l  surface Iy c ross l i nk iny  and 
epo la r i za t i on  are coupled. We have observed tha t  c e r t a i n  phorbol esters  are able t o  induce 

c e l l  depo la r i za t i on  Suyyestiny t h a t  DKC a c t i v a t i o n  may be an important coupling event. 
ishizuka e t  al.  have suggested tha t  PKC a c t i v a t i o n  i s  l i n k e d  t o  phosphat iay l inos i to l  (P I )  
y d r o l y s i s  and the  yeneration o f  d iacy l y l yce ro l  (DG). Maino e t  a l .  have demonstrated 
c t i v a t i o n  o f  P I  hydro lys is  i n  RaMIy-treated B ce l l s .  We hypothesize tha t  t h i s  P I  hyd ro l ys i s  
esu l t s  i n  sequential PKC a c t i v a t i o n  and a l t e r a t i o n s  i n  i o n  f l u x  manifest by 
epolar izat ion.  Here we describe our e f f o r t s  t o  t e s t  t h i s  hypothesis by examininy the 
f f e c t s  o f  a r t i t i c i a l l y  inducing or i n h i b i t i n g  the production o f  DG. We have observed t h a t  
xoyenously added phospholipase C o r  ffi i s  ab le t o  induce depo la r i za t i on  i n  B c e l l s  i n  a 
ose-dependent manner. We have f u r t h e r  observed t h a t  RaMIg-induced but not  phorbol-induced 
epo la r i za t i on  is blocked by r a i s i n g  I n t r a c e l l u l a r  c y c l i c  AMP, a cond i t i on  known t o  i n h i b i t  
G production. We suggest t h i s  i s  because receptor-mediated a c t i v a t i o n  o f  PK-C requi res DG 
roduct ion and thus i s  suscept ib le  t o  c y c l i c  AMP i n h i b i t i o n  whi le  d i r e c t  ac t i va t i on  o f  PK-C 

Results are consis tent  w i t h  the no t i on  t h a t  DG production and PK-C a c t i v a t i o n  are 
biochemical events i n  receotor Iq mediated transmembrane s i p n a l l i n u  i n _  B c e l l s ,  
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0514 REQUIRR-ENT OF LIWXYGENASE MFTABOLISM FOR ACTIVTI, William L. F a r f a r  
kbratory of blecular  Imnunmegulation, NCI-Frederick Carrer Research Facility, 
Frederick, MD. 21701 

Several investigations have suggested that pwdwts of arachidonic acid m e t a b l i s m  have 
rrpdulatory effects on the developnent of cellular k u n i t y .  This report documents the role 
of arachicbnic acid metabolism on interleukin 1 ( I L  1) indwtion of interleukin 2 ( I L  2 )  
pxdwtionand on I L  2 regulation of intracellular cyclic W levels, gamm interfemn (IFN y )  
prcdwtion as w e l l  as l y q h y t e  proliferation. Utilizing phanraoological inhibitors of 
pbspholipase A2 (PLA) we have dennnstnated that PLA activation is required for both I L  1 
irduction of I L  2 pwdwtion and I L  2 regulation of prolifemtion and IFN I prcdwtion by 
nature T lymphocytes and M ~ U C ? ~  killer cells. In addition, a panel of inhibitors of arac- 
hidonic acid metabolism were used t o  determine be ther  cyclooxygemse ur lipoxygemse path- 
ways were required for the respective interleukin activities. The results suggest that b t h  
I L  1 and I L  2 u t i l ize  the lipoxygenase p a t b y  of arachidmic acid metabolism and mt the 
cyclooxygerase pathway. 
prcduction and I L  2 regulation of cellular proliferation, IFN 8 pwdwtion and nodulation 
of intracellular cyclic GMP. The same requirements for prcdwts'of l ipoxygase rretabolism 
were seen when ph0rl;Ol myristic acetate (€FA) was used a a stimulant which suggests that PMA 
and interleukins mde of action for sthdation-s-tory events my utilize s h i l . a r  
cellular metabolic pathways. 

Lipoxygenase activity was required for I L  1 indwtiun of I L  2 

0515 OPPOSING REGULATORY MECHANISMS FOR B CELL ACTIVATION AS MEDIATED BY CYCLO-OXYGENASE 
AND LIPOXYGENASE PRODUCTS OF ARACHIDONIC ACID, Michael G. Goodman and Wi l l iam 0. 
Weigle, Scripps C l i n i c  and Research Foundation, La Jo l l a .  CA 92037 

The imnunoregulatory e f f e c t s  o f  the ox ida t i ve  metaboli tes o f  arachidonic ac id  (AA) on pro- 
l i f e r a t i o n  o f  B lymphocytes were assessed i n  a serum-free cu l tu re  system. Ac t i va t i on  o f  B 
c e l l s  by a) membrane-directed l igands, and b) i n t r a c e l l u l a r  ac t i va to rs  was regulated by AA 
metaboli tes i n  a very d i s t i n c t  fashion. 
l a r l y  PGEl and PGE2) ampl i f ied the  response t o  anti-imnunoglobul I n  antlbodies, whereas 
llpoxygenase products damped t h i s  response. 
ac t i va to r ) ,  i n  contrast, was i n h i b i t e d  by cyclo-oxygenase products and remained r e l a t i v e l y  
unaffected by lipoxygenase products. 
pathway i n h i b i t o r s .  Moreover, when l i b e r a t i o n  o f  endogenous arachidonate was induced by 
s t imu la t i on  o f  phospholipase A w i t h  m e l i t t i n ,  i n h i b i t i o n  o f  t he  response t o  each c lass o f  
a c t i v a t o r  was counteracted w i t f  t he  appropriate pathway i n h i b i t o r .  These r e s u l t s  suggest 
t h a t  the two major groups o f  arachldonic ac id  ox idat ion products function as a system Of 
counterbalancing regulatory  in f luences serv ing t o  modulate B c e l l  a c t i v a t i o n  occurr ing a t  
the plasma membrane, and t o  down-regulate B c e l l  a c t i v a t i o n  a t  t he  i n t r a c e l l u l a r  l eve l .  

Thus, exogenous cyclo-oxygenase products (pa r t i cu -  

B c e l l  a c t i v a t i o n  w i t h  8MGuo (an i n t r a c e l l u l a r  

This pa t te rn  o f  r e s u l t s  was confirmed i n  studies w i t h  

0516 IMMUNOLOGICALLY DISTINCT B CELL-STIFULATION FACTORS FROM A T CELL HYBRIDOMA B151. 
T. Hamaoka, 5. Ono. Y. Hara, Y. Takahama and K. Dobashl, Osaka Un lve rs l t y  Medlcal 
School, Fukushlmaku. Osaka, 553, Japan. 

We prev ious ly  establ ished a monoclonal T c e l l  hybrldana 8151 which spontaneously releases 
selected B c e l l - s t l m u l a t l o n  f a c t o r t s )  wl thout  any other  known lymphokfne a c t i v l t l e s .  Ue 
repo r t  here t h a t  the 8 c e l l - s t l m u l a t i o n  a c t i v l t i e s  o f  8151 comprise two fac to rs  w l t h  
d i s t i n c t  lmuno log lca l  and physicachemlcal proper t ies.  One o f  the factors, deslgnated 
here in as B c e l l  growth and d l f f e r e n t l a t i o n  f a c t o r  (8GDF)-1, p r e f e r e n t l a l l y  acts  on 
antigen-primed B c e l l s  and t h e i r  corresponding neoplastlc BCLl c e l l  l i n e .  By contrast, 
BGDF-2 ac ts  on antlgen-non-primed naive B c e l l s  as we l l  as neonatal B ce l l s .  B c e l l s  
from DBA/2Ha mlce do no t  respond t o  the BGDF-1. whereas the same c e l l s  respond t o  
BGDF-2. By contrast, CBA/N B c e l l s  b e c m  responsive t o  BGDF-I a f t e r  antigen-priming. 
bu t  no t  t o  BGDF-2. Moreover, t he  add i t l on  o f  so lub l l l zed  membrane f r a c t l o n  from BCL 
c e l l s  se lec t l ve l y  blocks a c t l v l t y  o f  BGDF-1 a c t l v l t y  bu t  no t  BGDF-2. A combination 01 
reverse phase HPLC, l abe l l i ng ,  ge l  f l l t r a t l o n  analys ls  And l l g a n d  t a r g e t  b lnd lng reveals  
t h a t  BGDF-1 has a MU o f  50 Kd whereas BGDF-2 had a MW o f  30 Kd. BGDF-1 a c t l v i t y  shows 
b ind ing t o  lect in-columns o f  LBA, DBA. SJA. SBA and LPA b u t  no t  t o  WGA, LcH and Con A. 
I n  contrast ,  BGDF-2 a c t i v i t y  does no t  b ind t o  any o f  the lectln-columns. Thus 8151 T 
c e l l  hybridoma releases two d l s t l n c t  B c e l l  s t imulat lon fac to rs  which may represent 
e l t h e r  a s ing le  peptlde w l t h  and wi thout  carbohydrates o r  d i f f e r e n t  peptldes encoded by 
two d l s t l n c t  genes. 
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0517 DIFFERENTIATION OF A B CELL LYMPHOMA IS HELPED BY I-E RESTRICTED, ANTIGEH-SPECIFIC 
T CELLS. Geoffrey Haughton and N. J. LoCascio, University of North Carolina, Chapel 

k i l l ,  N. C. 27514. 
C€U2 is a monoclonal B cell lymphoma of B10.H-2%-4b p/Wts (2a4b) mice, the cells of 

which bear membrane IgM (K) of a single idiotype, reactive w&t aheep agd chicken Rbc and with 
bromelain-treated autologous mouse Rbc. The cells express K A& and D antigens. During the 
latter stages of growth in vivo or in vitro, a small proportion (<3X) of the cells differenti- 
ate to secrete hemolytic antibody as measured by the Cunningham assay for plaque forming cells 
(PFC). 
for PFC induction. Differentiation was induced by cells from SRbc primed Za4 
presence of SRbc or ChRbc but not rabbit or human erythrocytes. 
treatment of the spleen cells with anti-Thy-1 or anti-Lyt-1 but not anti-Lyt-2 plus complement 
Helper cells could also be induced by priming Zaqb mice with ChRbc but not rabbit or human 
Rbc. congenic mice, showed that help ifas H-2 restricted and specifically, that 
matching for I-E was required. Matching for I-A alone was inadequate for transmission of 
help. 
a variety of non-specific T cell helper factors, even in the presence of SRbc. 
induced CH12 to differentiate whether or not SRbc were also present. These characteristics 
resemble those of normal resting (as opposed to activated) B cells and since CHl2 cells are 
continuously dividing, establish that transition from the "resting" to the "activated" state 
is not an inevitable consequence of entry into the mitotic cycle. 

We cultured CHl2 cells with antigen and spleen cells from primed an-ls, and assayed 
mice in the 

Activity was depleted by 

Use of H- 2k 
Induced differentiation of M 1 2  did not occur when the cells were cultured with any of 

However, LPS 

I .  o n  . e r  
0518 E:: ' ~ ~ ~ d ' ~ n : ~ ~ ~ ~ " ~ : ~ ~ ~ ~ e ~ h ~ s d ~ ,  i c 2 k 0 5 .  

Using f l ow  cytometry techniques, changes i n  surface I a  (DR and DS) expression on human B 
lymphocytes were co r re la ted  w i t h  chan es i n  the c e l l  cyc le  fo l l ow ing  s t imu la t i on  w i t h  
ant i -p .  The e f f e c t  o f  i n t e r l e u k i n  1 TIL 1) and in te r fe rons  on I a  expression on r e s t i n g  B 
c e l l s  was a l so  examined. 
i O D  ug/ml o f  a n t i - u  and imnunofluorescrntly s ta ined f o r  DR and DS a t  various times fo l l ow ing  
st irnulat ion. Detectable increases i n  DR and DS expression were found w i t h i n  8 hours, and 
the major increases (two- t o  f o u r - f o l d )  i n  OR and DS expression occurred over the next  48 
hours. Using c e l l  cyc le  i n h i b i t o r s  and propidium iod ide  s ta in ing,  i t  was demonstrated t h a t  
the enhanced DR and DS expression fo l l ow ing  anti-11 s t imu la t i on  began dur ing G t o  G 
t r a n s i t i o n  and increased as the c e l l s  progressed through G phase. During S !nd G )M phase 
there were minimal f u r t h e r  increases i n  surface Ia .  A l tho igh prolonged exposure o? 8 c e l l s  
t o  a n t i - u  w a s  requi red f o r  c e l l u l a r  ac t i va t i on ,  c e l l  s i ze  enlargement and progression i n t o  S 
phase, a b r i e f  exposure t o  ant i -p ,  i n s u f f i c i e n t  f o r  c e l l u l a r  ac t i va t i on ,  markedly enhanced 
I a  expression. Thus, ant i -v-s t imulated r e s t i n g  human B lymphocytes r a p i d l y  increase t h e i r  
surface I a  expression. This increase occurs predominantly p r i o r  t o  entrance i n t o  S phase 
and can occur i n  the absence o f  s i g n i f i c a n t  c e l l u l a r  ac t i va t i on .  
reported t o  modulate surface Ia  expression on a human lymphoid B c e l l  l i n e  and on monocytes; 
however, n e i t h e r a o r  y i n te r fe ron ,  nor  p u r i f i e d  I L  1 modi f ied surface DR expression on 
normal r e s t i n g  human B c e l l s .  

A populat ion o f  r e s t i n g  B lymphocytes was cu l tu red  i n  v i t r o  w i t h  

In ter ferons have been 

HYBRIDOMA 2.462: DISSOCIATION OF THE B LYMPHOCYTE TRIGGERING ACTIVITY FROM THE 

and Howard B. Dickler, Immunology Branch, National Cancer Institute, Bethesda, MD 
20205 

0519 MONOCLONAL ANTI-Fc IgG RECEPTOR ANTIBODY, Marinus C. Lamers, Susan E. Heckford, 

We have previously reported that monoclonal antibody specific for mouse Fc IgG 
receptors (purified by affinity chromatography using goat F(ab')2 anti-rat IgG from 
supernatants of 2.462) can induce both proliferation and differentiation to antibody 
secretion of normal B lymphocytes. Additional analysis has now shown that a copurified 
substance tr!ggers the B cells in that the activating activity can be distinguished 
from the ?.4G2 antibody by several crlteria. 1. Different preparations of 2.462 
antibody with identiral binding capacity for Fc IgG receptors differ markedly in their 
ability to trigger B lymphocytes. 2. Removal of the anti-Fc IgG receptor antibody from 
an active preparation by absorption with insolubilized mouse anti-rat kappa antibody 
and the P388D1 macrophage-like cell line does not result in loss of B cell triggering 
activity. 7 .  The active principal has a molecular weight of less than 50,000 Daltons. 
4. Preparations which trlgger mouse B cells can also induce rat spleen cells to 
proliferate and human peripheral blood cells t o  secrete antibody, while 2.4G2 antibody 
does not bind t o  rat or human lymphocytes. We are currently characterizing the active 
principal. 
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0520 B-CELL HELPER FACTORS, H .  James L e i b s o n ,  N .  Roehm, A.  Z l o t n i k ,  P .  Mar- 
r a c k ,  a n d  J . W .  K a p p l e r ,  N a t i o n a l  J e w i s h  H o s p i t a l ,  D e n v e r ,  C O ,  8 0 2 0 6  

W e  h a v e  i d e n t i f i e d  t h r e e  n o n - s p e c i f i c  h e l p e r  f a c t o r  p r e p a r a t i o n s  which s y n e r g i z e  i n  s t i m u l a -  
t i n g  mur ine  B-ce l l  an t ibody responses  t o  s h e e p  r e d  b lood  cells  (SRBC). The f i r s t  is  t h e  IL-1 
c o n t a i n i n g  s u p e r n a t a n t  (Sn) of t h e  macrophage c e l l  l i n e  p388D The second is  t h e  gamma i n -  
t e r f e r o n  ( IFNy)conta in ing ,  Con A-stimulated S n  o f  t h e  T - c e l l  fi;bridoma FS7-20.6.18. We have  
r e c e n t l y  domonst ra ted  t h a t  t h e  h e l p e r  a c t i v i t y  of t h i s  S n  can b e  r e p l a c e d  by IFN produced i n  
- -  c o l i  v i a  a recombinant DNA c l o n e .  E .  The t h i r d  f a c t o r  p r e p a r a t i o n  i s  produced by Con A s t imu-  
l a t i o n  o f  t h e  T - c e l l  h y b r i d  FS6-14.13. This  p r e p a r a t i o n  c o n t a i n s  b o t h  i n t e r l e u k i n - 2  (IL-2) 
and B-ce l l  growth f a c t o r  (BCGF). The e s s e n t i a l  h e l p e r  f a c t o r  i n  t h i s  s u p e r n a t a n t  c o - p u r i f i e s  
w i t h  IL-2 r a t h e r  t h a n  BCGF i n  Sephadex G-75 and C8 reverse-phase  HPLC chromatographies .  W e  
are c u r r e n t l y  t e s t i n g  IL-2 produced v i a  a recombinant DNA c l o n e  t o  conf i rm t h i s  p o i n t .  Our 
c u r r e n t  h y p o t h e s i s  is  t h a t  IL-1, IL-2, and I F I p p l a y  e s s e n t i a l  r o l e s  i n  t h i s  B-ce l l  r e s p o n s e ,  
and t h a t  t h e  e f f e c t i v e n e s s  of t h e  SRBC a n t i g e n  i n  a c t i v a t i n g  SRBC-specific B-ce l l s  v i a  c r o s s -  
l i n k i n g  o f  s u r f a c e  immunoglobulin p r e c l u d e s  t h e  need f o r  BCGF. 

0521 TRANSLATION PND CLONING OF A T HYBRICXIMA-DERIVED B CELL REPLICATION FACTOR, 
Waldemar Lernhard t ,  Robert  J. Deans, N i c o l a s  Fase l ,  F r i t z  Melchers and Randolph 
Wall, Mo lecu la r  B io logy  I n s t i t u t e ,  U n i v e r s i t y  of C a l i f o r n i a ,  Los Angeles, C A  90024 

We have i d e n t i f i e d  a T c e l l  hybridoma which produces B c e l l  r e p l i c a t i o n  f a c t o r  (BRF) upon 
s t i m u l a t i o n  w i t h  concanava l in  A. To our  knowledge, t h i s  hybridoma does no t  produce o the r  
lymphokines such as I n t e r l e u k i n  I and 11, T c e l l  r e p l a c i n g  f a c t o r  and co lony  s t i m u l a t i n g  
f a c t o r .  Th i s  hybridoma, t h e r e f o r e ,  i s  an i d e a l  source f o r  t he  ino lecu la r  c h a r a c t e r i z a t i o n  
o f  BRF. We a re  c u r r e n t l y  p u r i f y i n g  t h e  BRF p ro te in .  Ex t rac ted  mRNA f rom t h e  induced 
hybridoma can be success fu l l y  t r a n s l a t e d  i n t o  BRF a c t i v i t y  by Xeno us l a e v i s  oocytes. No 
such a c t i v i t y  can be ob ta ined by t r a n s l a t i n g  mRNA f rom the  uni-ma nor  from 
BW5147, t h e  parent  lymphoma l i n e .  By cDNA c l o n i n g  we have i d e n t i f i e d  two clones cod ing  f o r  
BRF. These c lones  a re  p r e s e n t l y  be ing  cha rac te r i zed  and w i l l  be employed t o  i d e n t i f y  
genomic sequences cod ing  f o r  BRF. 

0522 PRODUCTION OF HUMAN BCGF FROM A T-CELL LINE AND ASSAY USING MURINE 
CELLS. Frances S. Liqler, E. I. du Pont de Nemours and Company, 
Glenolden, PA 19036 

A proliferation assay for human B cell growth factor (BCGF) was 
developed that is, in our hands, more sensitive than the anti-IgM 
costimulator assay using isolated human B cells. The assay uses 
anti-Thy 1+C'-treated murine spleen cells incubated for 24 hours 
with LPS. Blasts are isolated using a Percoll@ gradient and 
incubated for three days in the presence or absence of BCGF. 
Typical cpm of 3H-thymidine incorporated in 18 hours by 2x104 
cells is 200 background, 400 with PHA, 5000 with LPS and 9000 
with BCGF. 

Two types of cells are used to produce human BCGF in serum-free 
medium: PBL from platelet pheresis residues stimulated with RAJI 
and IM-9 cells and an unstimulated human T cell line. Both of 
these systems also produce low levels of TCGF. However, TCGF 
activity can be absorbed onto Sepharose-coupled rabbit anti-TCGF 
without reducing the BCGF activity. 

0 5 2 3 C h a r a f t e r i z a t i o n  o f  t p e  Gene f o r  7 C e l l  Ma tu ra t i on  Fac tor ,  R ichard  Maki, Chr is topher  
Paige , Char les  Sidman , Max S c h r i e r  
La J o l l a  Cancer Resfarch Foundat ion,  La J o l l a  CA., Basel I n s t i t u t e  f o r  Imnunology, 
Basel ,  Swi tzer land,  Jackson Labs, Bar Harbor, ME. 

We a r e  a t tempt ing  t o  i d e n t i f y  t h e  gene f o r  B c e l l  ma tu ra t i on  f a c t o r  (BMF). The c e l l  
l i n e  EL4 can be induced t o  sec re te  BMF a f t e r  exposure t o  phorbo l  m y r i s t a t e  ace ta te  (PMA). 
RNA e x t r a c t e d  f rom these c e l l s  can be shown t o  code f o r  BMF a c t i v i t y  when i n j e c t e d  i n t o  
f r o g  oocytes.  The assay f o r  BMF we a re  c u r r e n t l y  u s i n g  i s  t h e  convers ion  o f  702/3 c e l l s  
f rom su r face  IgM nega t i ve  t o  su r face  IgM p o s i t i v e .  Normal ly,  702/3 does n o t  express 
su r face  IgM bu t ,  a f t e r  exposure t o  BMF, t h e  c e l l  l i n e  responds by beg inn ing  t o  syn thes ize  
l i g h t  cha in  and becomes su r face  IgM p o s i t i v e .  We have r e c e n t l y  f r a c t i o n a t e d  t h e  mRNA from 
EL4 on a sucrose g r a d i e n t  and i d e n t i f i e d  one peak o f  BMF a c t i v i t y .  A cDNA l i b r a r y  i s  
be ing  cons t ruc ted  f rom t h i s  f r a c t i o n  o f  RNA and w i l l  be used t o  screen f o r  t h e  BMF gene. 
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0524 
B lymphocytes c u l t u r e d  w i t h  an t i - I gM an t ibod ies  d i v i d e  and d i f f e r e n t i a t e  i n t o  I g  syn thes i z ing  
c e l l s  i n  t h e  presence o f  co fac to rs .  P r o l i f e r a t i o n  depends upon B c e l l  growth f a c t o r  (BSF-pl) 
and IL-1;  d i f f e r e n t i a t i o n  requ i res  t h e  f u r t h e r  a d d i t i o n  o f  615-TRF (supernatan t  of B151K12 
T hybridoma c e l l s )  and EL-TRF (PI -4 .5  f r a c t i o n  of  supernatan t  o f  PHA-induced EL-4 c e l l s ) .  
The ordered a c t i o n  o f  these f a c t o r s  i s  i n d i c a t e d  by exper iments showing t h a t  an t i - I gM 
s t imu la ted  B c e l l s  p r e c u l t u r e d  w i t h  BSF-pl can be s t imu la ted  t o  syn thes ize  I g  by subsequent 
c u l t u r e  i n  615-TRF and EL-TRF w i t h o u t  a d d i t i o n a l  BSF-pl, imp ly ing  t h a t  t he  d i f f e r e n t i a t i o n  
o f  such c e l l s  i s  independent o f  BSF-pl. 
and 615-TRF r e q u i r e  bo th  B15-TRF and EL-TRF i n  o rde r  t o  d i f f e r e n t i a t e  i n t o  I g  syn thes i z ing  
mls. 
t he  a d d i t i o n  o f  EL-TRF can be delayed u n t i l  24 hours be fo re  assay, i t  appears t h a t  615-TRF 
i s  r e q u i r e d  th roughout  t h e  d i f f e r e n t i a t i o n  process. 
s t imu la ted  B c e l l s  i n d i c a t e  t h a t  c u l t u r e  o f  B c e l l s  i n  an t i - I gM and BSF-pl causes enhancement 
i n  mRNA h y b r i d i z i n g  w i t h  cDNA probes f o r  membrane p ( p  ) and f o r  t o t a l  p ( p t ) .  
such c e l l s  w i t h  615-TRF s t r i k i n g l y  reduces p,,, mRNA w i t f f ou t  changing ut  suggest ing t h a t  i t  
ma in l y  a l t e r s  mRNA s p l i c i n g  pa t te rns .  
B15-TRE Zauses a s u b s t a n t i a l  enhancement i n  pt mRNA b u t  11, remains a t  t he  very  low l e v e l s  
found w i t h  BSF-pl and 615-TRF. 
ordered f u n c t i o n  o f  T c e l l  f a c t o r s  i n  B c e l l  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n .  

STAGE SPECIFIC ACTION OF T CELL FACTORS IN  B CELL GROWTH AND DIFFERENTIATION, 
K e n j i  Nakan ish i ,  NIAID, NIH, Bethesda, MD 20205 

A n t i - I g f l  s t imu la ted  B c e l l s  p recu l tu red  w i t h  BSF-pl 

S ince  i t  has p r e v i o u s l y  been shown t h a t  615-TRF must be added e a r l y  i n  c u l t u r e  w h i l e  

S tud ies  o f  IgM mRNA express ion  i n  

Treatment of  

A d d i t l o n  of  EL-TRF t o  c u l t u r e s  con ta in ing  BSF-pi and 

The r e s u l t s  presented here  emphasize t h e  d i s t i n c t i v e  and 

0525 HUMAN B-CELL I N D U C I N G  FACTOR (BIF) FOR IgM, IpG and IgA PRODUCTION: INDEPENDENCE FROM 
IL2, Pe te r  Ralph and Kar l  Welte, S loan-Ket te r ing  I n s t i t u t e ,  Rye, NY 10580 

We descr ibed an assay f o r  B IF  us ing  T-depleted B c e l l s  f rom b lood and spleen t h a t  a re  mitogen- 
i c a l l y  s t i m u l a t e d  w i t h  Staphylococcus b a c t e r i a  (Sac) (J .  Immunol. E : 1 0 4 4 ,  1981).  
s t imu la tes  s e c r e t i o n  i n  IgM and IgG c e l l  l i n e s  (Eur.  J. Immunol. 13:31, 1983; C e l l .  Immunol. 
- 79:36, 1983). 
methods f o r  I L 2  p u r i f i c a t i o n  ( J .  Exp. Med. 156:454, 1982).  Fac to r (s )  i nduc ing  IpM, IgG and 
IgA p roduc t i on  c o p u r i f y  th roughout  the  b iochemica l  f r a c t i o r a .  Most IgG and IgA-sec re t i ng  c e l l s  
come from a small f r a c t i o n  o f  B c e l l s  i n  b lood t h a t  have a l ready  switched (Eur.  J.  Imnunol. 
12:506, 1982). However, i n  v i t r o  p roduc t i on  o f  IgG and IgA from sp leen c e l l s  de r i ves  f rom 
7 6 '  precursors  ( C l i n .  1 6 n o l . m u n o p a t h o l .  fi:114, 1982),  and the  a c t i v i t y  o f  B I F  on spleen 
c e l l s  suggests t h a t  t h i s  f a c t o r  may p l a y  a r o l e  i n  sw i t ch ing .  
separab le  f rom I L 2  on dye a f f i n i t y  columns and HPLC. 
a c t i v i t y ,  and they  do n o t  a f f e c t  op t ima l  o r  subopt imal concen t ra t i ons  o f  I L 2 - f r e e  B IF  i n  
i n d u c t i o n  o f  I g  sec re t i on .  ( I L 1  i s  p robab ly  s a t u r a t i n p  i n  the  assay due t o  endogenous pro-  
duc t i on  by monocytes.) 
c e l l  l i n e  I L 2  induce I g  s e c r e t i o n  a t  lO (4 )  U/ml  o r  h ighe r .  Th is  concen t ra t i on  may n o t  be 
p h y s i o l o g i c a l ,  b u t  i t  suggests t h a t  t he  B IF  recep to r  has a low a f f i n i t y  f o r  I L 2  and t h a t  B IF  
and I L 2  may be homologous p r o t e i n s .  

B IF  a l s o  

We have p u r i f i e d  B IF  11,000-fold f rom PHA/OAUDI-inaced b lood lymphokine us ing  

B IF  i s  about 18KD and i s  
IL1 and I L 2  up t o  100 U / m l  have no B IF  

However, t h ree  sources o f  recombinant I L 2  and a pure ,  convent iona l  

TRIGGERING OF A UNIQUE B CELL LYMPHOMA BY RECEPTOR: LIGAND INTERACTIONS, 
David W .  S c o t t  and Mark Ling ,  Duke Medical Cen te r ,  Durham, N.C. and Immunologv Uni t ,  
Un ive r s i ty  of Roches te r  Cancer Cen te r ,  Roches te r ,  N . Y .  16642 

0526 

We prev ious ly  have desc r ibed  a spontaneous B c e l l  lymphoma, c a l l e d  NBL, which o r i g i n a t e d  i n  
a Swiss nude mouse. Th i s  l i n e  has  been adapted  t o  i n  v i t r o  c u l t u r e  and r epea ted ly  subcloned. 
I n  t h e  presence  of e i t h e r  monoclonal o r  a f f i n i t y  p u r i f i e d  he te ro logous  an t i -u  cha in  r eagen t s ,  
t h i s  c e l l  l i n e  i n c r e a s e s  i t s  rate of i nco rpora t ion  of t r i t i a t e d  thymidine i n t o  a c i d  prec ip-  
i t a b l e  DNA. This  e f f e c t  occu r s  i n  t h e  absence  of serum o r  f i l l e r  c e l l s ,  b u t  r e q u i r e s  2-ME 
and does not occur  wi th  anti-H-2 or an t i -&mic rog lobu l in  r eagen t s .  Furthermore,  NBL can 
i n c r e a s e  both  s u r f a c e  and cy toplasmic  li cha in  ( inc lud ing  us chain)  s y n t h e s i s  i n  t h e  presence  
of LPS o r  non-spec i f ic  T ce l l  f a c t o r s .  Thus, NBL can  respond t o  e x t r i n s i c  s i g n a l s  r e g u l a t i n g  
i t s  growth and d i f f e r e n t i a t i o n .  S ince  NBL b inds  murine leukemia v i r u s e s  a t  o r  nea r  i ts  
s u r f a c e  IgM r e c e p t o r s ,  we have i n v e s t i g a t e d  t h e  e f f e c t s  of t h i s  v i r u s :  r ecep to r  i n t e r a c t i o n  
on t h e  growth and d i f f e r e n t i a t i o n  of t h i s  unique B lymphoma l i n e .  The r o l e  of r ecep to r '  
c ros s - l i nk ing  i n  t h i s  p rocess  w i l l  be  p re sen ted .  
(Supported by AI-10716, AI-20757 and Tra in ing  Grant  5T32 GM-07171) 
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0527 MOLECULES CAUSING MATURATION OF RESTING B CELLS TO ACTIVE IC SECRETION, 
Charles L .  Sidman, The Jackson Laboratory, Bar Harbor, ME 34609. 

Molecules whic5 induce the maturation of resting murine B cells t o  active immunoglobulin (Ig) 
secretion have been identified. These molecules cause high-rate Ig secretion which is 
measured by a oolyclonal plaque assay, the amount of Ig secreted, o r  by specific alterations 
in particular stages of Ig metabolism which are characteristic of secreting B cells. Normal 
B cells of all thus-far-identified developmental stages, as well as resting B cell-like 
WEHI-279 tumor B cells, are affected by these molecules. 
(ie. requiring no other participating cell types), rapid (maximal in 2-3 days), very 
efficient (at least half of the target B cells are triggered under optimal culture 
conditions), and not W C -  o r  antigen-restricted. At least three distinct molecules, one 
of which is gamma interferon (IFN- ), are active in these assays. The other two, from 
the cloned helper T cell line 526.5  and the autoimmune mutant mouse called Viable Motheaten, 
are distinct from IFN- 
anti-IFN- antibodies, and by their biochemical characteristics. The relationships among 
these three direct B cell maturing lymphokines, as well as their biological relevance, 
will be discussed. 

The induction process is direct 

on the basis of not being bound or  functionally inhibited by 

0528 B CELL GROWTH AND DIFFERENTIATION FACTORS PURIFIED AND CHARACTERIZED USING TUMOR 
B CELLS, Susan L. Swain and Richard W. Dutton, Un ive rs i t y  o f  C a l i f o r n i a ,  San Diego, 
La J o l l a ,  C a l i f o r n i a  92093 

We have used i n  v i vo  der ived BCLl tumor B c e l l s  as we l l  as normal sp len i c  B c e l l s  t o  detect, 
p u r i f y ,  and character ize B c e l l  growth and d i f f e r e n t i a t i o n  fac to rs .  Ide have found t h a t  a 
growth promoting f a c t o r  i n  EL4 supernatants, which we have designated (EL~)BCGFII, has an 
apparent molecular weight o f  55K, and an i s o e l e c t r i c  p o i n t  o f  5.5, and can a l s o  be separated 
f r o m  o the r  lymphokines ( i n  p a r t i c u l a r ,  IL2 and BCGFI o f  Howard) by DEAE chromatography and 
phenylsepharose chromatography. 
i n  v i t r o  and can synergize w i t h  dextran s u i f a t e  i n  the p r o l i f e r a t i o n  of normal B c e l l s .  
These p roper t i es  con t ras t  w i t h  those o f  BCGFI, as described by Howard e t  a l .  which i s  18K, 
has d i f f e r e n t  chromatographic p roper t i es  and does n o t  score i n  the above B c e l l  assays. 
D i f f e r e n t i a t i o n  o f  BCLl tumor c e l l s  i s  f u r t h e r  promoted by (DL)TRF which can be separated 
from IL1, IL2, IFN, and both BCGFs. 

(EL4)BCGF I causes r a p i d  p r o l i f e r a t i o n  o f  BCLl tumor c e l l s  

0529 EVIDENCE FOR A TRANSITIONAL, INTERLEUKIN-SENSITIVE STAGE IN ACTIVATION OF B CELL 
PROLIFERATION, Gayle D. Wetzel, Susan L. Swain and Richard W .  Dutton, Univ. Cal. 

San Diego, La J o l l a ,  Ca 92093 
A c t i v a t i o n  o f  B lymphocyte p r o l i f e r a t i o n  was examined by c e l l  cyc le  analys is .  Low c e l l  den- 
s i t y  cu l tu res  were used t o  minimize e f f e c t s  from contaminating c e l l  types and f l ow  cyto-  
f luorometry  was used t o  assess c e l l u l a r  size, RNA and DNA contents. B lymphocytes responded 
t o  po lyc lonal  a c t i v a t o r s  by increas ing t h e i r  s i z e  and RNA content. Some B c e l l s  ar rested 
a t  t h i s  e a r l y  G1 stage, c a l l e d  G i A ,  wh i l e  o the rs  continued through G1 and i n i t i a t e d  DNA 
r e p l i c a t i o n .  K i n e t i c  s tud ies i nd i ca ted  t h a t  G1A c e l l s  remained i n  t h i s  stage unless 
add i t i ona l  p r o l i f e r a t i o n  s t i m u l i  were present. Hence G1A appears t o  represent a t r a n s i t i o n a l  
stage i n  B c e l l  a c t i v a t i o n  t o  p r o l i f e r a t i o n  where B c e l l s  are responsive t o  secondary 
s ignals .  Since add i t i ona l  mitogens o r  T -ce l l -de r i ved  i n t e r l e u k i n  sources appeared t o  enhance 
the t r a n s i t i o n  from G1A t o  S phase, i t  i s  l i k e l y  t h a t  B c e l l  growth fac to rs  a c t  a t  d i s t i n c t  
po in ts  i n  the c e l l  cyc le .  Support f o r  t h i s  model was obtained from experiments where a B c e l l  
tumour, predominantly i n  G1A stage, demonstrated c lonal  p r o l i f e r a t i o n  i n  response t o  BCGFs 
i n  a s i n g l e  c e l l  assay. These r e s u l t s  suggest t h a t  a c t i v a t i o n  o f  B c e l l  p r o l i f e r a t i o n  
proceeds by several d i s t i n c t  stages i n  which d i s t i n c t  i nduc t i ve  s ignals  are perceived. 

0530 CHARACTERIZATION AND PURIFICATION OF B CELL-DERIVED BCDF, Kazuyuki Yoshizaki, Toshimasa 
Nakagawa, Kenichi Fukunaga, L ing Tsann Tseng and Tadamitsu Kishjmoto, Osaka Un ive rs i t y  
Osaka, JAPAN. 

A subclone o f  a human B lymphoblastoid c e l l  l i n e ,  CESS-2, spontaneously secreted a k i n d  o f  
BCDF(B-BCDF) i n  t h i s  c u l t u r e  supernatant w i thou t  any s t imu la t i on .  
IgM secret ions i n  human B lymphoblastoid c e l l  l i n e s ,  CESS c e l l s  and C1-4 c e l l s ,  respec t i ve l y .  
BCDF-responsive CESS c e l l s  expressed IgG on t h e i r  surface, wh i l e  LESS-2, which were able t o  
secrete B-BCDF, d i d  no t  express surface IgG. B-BCDF could induce Igs-secret ion i n  SAC-stimu- 
l a t e d  low dens i t y  per iphera l  B c e l l s ,  b u t  d i d  n o t  induce Igs -sec re t i on  i n  non-st imulated B 
c e l l s .  
p u r i f i e d  by gel f i l t r a t i o n  on AcA-34 column, chromatofocusing and i o n  exchange Chromatography 
on FPLC system and gel f i l t i a t i o n  on HPLC column. H igh ly  p u r i f i e d  preparat ion showed a s ing le  
p r o t e i n  band i n  SDS-PAGE analys is .  
da l tons and pH 5.1-5.2. The minimum p r o t e i n  amount requ i red  f o r  I gs - i nduc t i on  i n  B c e l l  l i n e s  
was almost 16 ng/ml. 

B-BCDF induced IgG and 

B-BCDF d i d  n o t  show any IL2 BCGF, and y - i n t e r f e r o n  a c t i v i t i e s .  B-BCDF was h i g h l y  

The molecular weight and pH o f  the f a c t o r  were 20,000 
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Recognition Elements Mediating T Cell Interactions: MHC, Idiotype, VH, CT, Antigen 

0531 
The mechanism by which CTL recogn ize  and l y s e  a t a r g e t  c e l l  i s  n o t  known. 
t h a t  Class I and Class I 1  an t igens  p l a y  a r o l e  i n  the  i n i t i a l  i n t e r a c t i o n .  However, t he  sub- 
sequent i n t e r a c t i o n ( s )  t h a t  takes p lace  and l e a d i n g  t o  l y s i s  has n o t  been i d e n t i f i e d .  To under- 
s tand t h i s  i n t e r a c t i o n  we used a system i n  which an t i gen  r e c o g n i t i o n  i s  bypassed f o l l o w i n g  
m o d i f i c a t i o n  o f  t a r g e t  c e l l s  ( T C )  w i t h  sodium pe r ioda te  ( IO4- )  i n  a system c a l l e d  o x i d a t i v e -  
dependent c e l l u l a r  c y t o t o x i c i t y  (ODCC). 
e i t h e r  i n t e r -  o r  i n t r a - c r o s s l i n k i n g  v i a  S c h i f f  base fo rmat ion .  Treatment o f  TC w i t h  104- and 
r e d u c t i o n  w i t h  borohydr ide  l ead  t o  no l y s i s ,  even i n  the  presence o f  soybean a g g l u t i n i n  (SBA) 
(shown t o  p rov ide  b i n d i n g  b u t  no l y s i s ) .  However, t rea tment  w i t h  104- a t  37O f o r  1 h r  f o l l o w -  
ed by  BH4 o r  NH20H t rea tment  and a d d i t i o n  o f  SBA r e s u l t e d  i n  t a r g e t  c e l l  l y s i s .  The presence 
o f  SBA was necessary and o t h e r  l e c t i n s  such as peanut a g g l u t i n i n  and wheatgerm a g g l u t i n i n  a l s o  
were e f f e c t i v e .  However, a g g l u t i n a t i o n  by po ly -L - l ys ine  was n o t  e f f e c t i v e .  These r e s u l t s  
suggested t h a t  104- m o d i f i c a t i o n  o f  TC may l e a d  t o  i n t r a - c r o s s l i n k i n g  and r e s u l t  i n  t a r g e t  
s t r u c t u r e s  t h a t  a re  impor tan t  f o r  l y s i s .  Such t a r g e t  s t r u c t u r e s  i n  a d d i t i o n  t o  the  agg lu t i na -  
t i n g  agent such as SBA a re  bo th  i nvo l ved  i n  the  express ion  o f  c y t o t o x i c i t y .  We conclude from 
these r e s u l t s  t h a t  t he  express ion  o f  c y t o t o x i c i t y  i s  t he  r e s u l t  o f  two s igna ls :  1 )  r e c o g n i t i o n  
o f  s p e c i f i c  t a r g e t  c e l l  an t igens  by s p e c i f i c  recep to rs ,  and 2 )  new express ion  o f  t a r g e t  a n t i -  
gens impor tan t  f o r  l y s i s .  

TWO SIGNALS INVOLVED I N  THE E X P R E S S I O N  OF CYTOTOXIC T LYNPHOCYTES, Benjamin Bonavida 
and Hanna Ostergaard,  UCLA School o f  Medicine, Los Angeles, CA 90024 

I t  has been shown 

The r o l e  o f  t he  pe r ioda te  i n  OOCC may be due t o  

0532 CHARACTERIZATION OF SUPPRESSOR T-CELLS INDUCED BY NEONATAL I~lUNIZATION, Michael 
P. Cancro and Syanal  Raychaudhur i ,  U n i v e r s i t y  of Pennsylvania ,  P h i l a . ,  PA 19104 

The r e l a t i v e  f requency  of d i f f e r e n t  B c e l l  c l o n o t y p e s  may be governed by s e v e r a l  mechan- 
i s m s .  G e n e t i c  c o n t r o l  over  t h e  i n i t i a l  appearance  of pr imary  B c e l l  c l o n o t y p e s  h a s  been 
d e m o n s t r a t e d ,  b u t  a n t i g e n - d r i v e n  e v e n t s  a l s o  p l a y  a l a r g e  r o l e  i n  shaping  a n  i n d i v i d u a l ' s  
u l t i m a t e  c l o n a l  p r o f i l e .  A s t r o n g  r e l a t i o n s h i p  between t h e s e  two g e n e r a l  c a t e g o r i e s  of 
r e p e r t o i r e  modula t ion  was r e c e n t l y  d e m o n s t r a t e d ,  u s i n g  t h e  i n f l u e n z a  h e m a g g l u t i n i n  (HA) 
as  a model a n t i g e n .  These s t u d i e s  showed t h a t  t h e  HA-specific B c e l l  pool e x h i b i t s  
r e g u l a r  p a t t e r n s  of t u r n o v e r  i n  c l o n o t y p e  composi t ion  d u r i n g  e a r l y  development,  which 
may be a l t e r e d  by a n t i g e n  exposure .  S p e c i f i c a l l y ,  a n t i g e n  exposure  p r e s e r v e s  t h e  ex- 
p r e s s i o n  of c l o n o t y p e s  e x t a n t  a t  t h e  t i m e  of c h a l l e n g e ,  and s u p p r e s s e s  t h e  e x p r e s s i o n  
of c l o n o t y p e s  which normal ly  a r i s e  s u b s e q u e n t l y .  T h i s  induced  o l i g o c l o n a l  dominance 
was shown t o  be due i n  p a r t  t o  s u p p r e s s o r  T-lymphocytes which p r e v e n t  pr imary  b u t  no t  
secondary  HA-specific humoral r e s p o n s e s  in vivo .  

The r e s u l t s  i n d i c a t e  t h a t :  a )  The TS a c t  a t  t h e  l e v e l  of TH c e l l s  r a t h e r  t h a n  d i r e c t l y  
upon pr imary  B cells;  and b )  t h e  TS a c t i v i t y  i s  r e s t r i c t e d  by g e n e t i c  e lements  which a r e  
l i n k e d  t o  b u t  n o t  w i t h i n  t h e  immunoglobulin heavy c h a i n  a l l o t y p e  l o c u s .  

We have h e r e i n  examined the p r o p e r t i e s  of t h e s e  induced  TS p o p u l a t i o n s  more c l o s e l y .  

0533 GENETIC RESTRICTION OF THE ANTIGEN-SPECIFIC ANTIBODY RESPONSE TO IMMUNE COMPLEXES, 
Michae l  J.  C a u l f i e l d ,  Cleve land  C l i n i c  Foundat ion ,  C l e v e l a n d ,  OH 44106. 

A n t i g e d a n t i b o d y  complexes were p r e p a r e d  between t h e  TEPC-15 myeloma p r o t e i n  and t h e  ce l l  w a l l  
p o l y s a c c h a r i d e  (PnC) e x t r a c t e d  from S t r e p t o c o c c u s  pneumoniae K36a. Complexes prepared  i n  
a n t i g e n  e x c e s s ,  a n t i b o d y  e x c e s s ,  and at  e q u i v a l e n c e  were coinpared f o r  t h e  a b i l i t y  t o  s t i m u l a t e  
a n t i g e n  ( P n C ) - s p e c i f i c  plaque-forming c e l l s  (PFC) i n  BALB/c mice. 
T15 i d i o t y p e - p o s i t i v e  cel ls  was de te rmined  by p l a q u e - i n h i b i t i o n  w i t h  a monoclonal a n t i b o d y  
(AB1-2) t h a t  i s  s p e c i f i c  f o r  a T15 i d i o t o p e  ( I d ) .  
a n t i b o d y  e x c e s s  were n o t  immunogenic whereas t h e  r e s p o n s e  t o  complexes formed i n  a n t i g e n  
e x c e s s  was as h i g h  or h i g h e r  t h a n  t h e  r e s p o n s e  t o  an  o p t i m a l  dose  of  f r e e  a n t i g e n .  The 
PnC-spec i f ic  r e s p o n s e  t o  complexes formed a t  e q u i v a l e n c e  w a s  somewhat v a r i a b l e ,  bu t  i t  was 
g e n e r a l l y  lower t h a n  t h e  r e s p o n s e  t o  f r e e  a n t i g e n .  The AB1-2 I d  w a s  e x p r e s s e d  on  94% of PFC 
from mice (n=20) immunized w i t h  immune complexes whereas  t h e  AB1-2 I d  w a s  was e x p r e s s e d  t o  a 
lower d e g r e e  (75%) i n  mice (n=21) immunized w i t h  f r e e  PnC. I n  f u r t h e r  e x p e r i m e n t s ,  C3H mice ,  
which do n o t  e x p r e s s  t h e  AB1-2 I d ,  were found t o  be c o m p l e t e l e y  u n r e s p o n s i v e  t o  complexes 
formed a t  e q u i v a l e n c e  and were low r e s p o n d e r s  t o  complexes formed i n  a n t i g e n  e x c e s s  whereas 
t h e i r  r e s p o n s e  t o  f r e e  PnC was e q u i v a l e n t  t o  t h a t  o f  BALB/c mice.  
mice which e x p r e s s  t h e  ABI-2 I d  t o  a v a r y i n g  d e g r e e  d i d  respond t o  TEPC-l5/PnC complexes,  
a l t h o u g h  t h e i r  r e s p o n s e  was lower  t h a n  t h a t  of  BALB/c mice. 
show t h a t  t h e  a n t i g e n - s p e c i f i c  r e s p o n s e  t o  TEPC-l5/PnC complexes i s  g e n e t i c a l l y  r e s t r i c t e d  and 
s u g g e s t  t h a t  t h e  r e s p o n s e  may be dominated by i d i o t o p e s  e x p r e s s e d  i n  t h e  immune complex. 

I n  a d d i t i o n ,  t h e  number of  

The r e s u l t s  showed t h a t  complexes formed i n  

On t h e  o t h e r  hand, C57BL/6 

Taken t o g e t h e r ,  t h e s e  r e s u l t s  
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r i s t i a n  Hannestad,  I n s t i t u t e  o f  M e d i c a l  B i o l o g y ,  U n i v e r s i t y  o f  Tromse,Norway 

b a s i c  a s s u m p t i o n  o f  J e r n e ' s  n e t w o r k  t h e o r y  i s  t h a t  t h e  immune s y s t e m  o f  an  
. n d i v i d u a l  c a n  r e c o g n i z e  i t s  own a n t i g e n  r e c e p t o r s .  I t  i s  t h e r e f o r e  o f  i n t e r e s  
o s t u d y  t h e  f i n e  s p e c i f i c i t y  and r e g u l a t i o n  o f  immune r e s p o n s e s  t o  v a r i a b l e ( V )  
o m a i n s  o f  homogeneous i m m u n o g l o b u l i n s .  P r e v i o u s  s t u d i e s  f r o m  t h i s  l a b o r a t o r y  
a v e  i n d i c a t e d  t h a t  T h e l p e r  c e l l  (Th )  r e s p o n s e s  t o  t h e  V domains o f  t h e  isolo- 
o u s  myeloma p r o t e i n  315 a r e  r e g u l a t e d  b y  immune r e s p o n s e  ( I r )  genes. 
a p l o t y p e  o f  t h e  H-2 comp lex  c o n f e r r e d  h i g h  r e s p o n s i v s n e s s  t o  t h e  V doma in  O f  

The k 

0534 T CELL RESPONSE TO AN ANTI-IOIOTYPIC MONOCLONAL ANTIBODY IN ALLOGENEIC SJL/J AND SYN- 
GENEIC BALB/c MICE,  Timothy J. Gorzynski, Christopher J .  Krco, Zuhair Atassi and 
Chella S. David, Mayo C l i n i c ,  Rochester, Minnesota 55905 

Previously, we have been successful i n  producing a number o f  monoclonal ant ibodies (MoAb) re -  
a c t i v e  w i t h  hemoglobin. One of these MoAb's, Hb-Zd, o f  B10.02 o r i g i n ,  i s  unique i n  t h a t  i t  
reacts  s p e c i f i c a l l y  w i t h  the 6 chain o f  human hemoglobin (HuHb) and not  w i t h  the a chain o r  
w i t h  hemoglobin molecules o f  a v a r i e t y  o f  o the r  species. To b e t t e r  character ize t h i s  MoAb the 
production o f  monoclonal a n t i - i d i o t y p i c  ant ibodies was begun. One Moa-IdAb, HId-Pa, o f  BALB/c 
o r i g i n  i s  h igh l y  reac t i ve  w i t h  Hb-Zd and appears t o  detect  an i d io t ype  by a l l  c r i t e r i a  thus 
far  tested. 
sponse o f  SJL/J and BALB/c mice t o  HuHb. Mice were primed a t  the base o f  the t a i l  w i t h  100 ug 
HId-Za i n  Freund's complete adjuvant. 
t h e i r  a b i l i t y  t o  p r o l i f e r a t e  i n  v i t r o  i n  the presence o r  absence o f  HId-Za. Surpr is ing ly ,  t he  
degree o f  pro1 i f e r a t i o n  observed, as measured by t r i t i a t e d  thymidine incorporat ion,  was both 
high and s p e c i f i c  f o r  HId-2a i n  both s t r a i n s  o f  mice suggesting a response t o  i d i o t y p i c  deter-  
minants. I n  add i t i on  these same lymph node c e l l s  were able t o  p r o l i f e r a t e  i n  the  presence o f  
HuHb suggesting a poss ib le  r o l e  for  t h i s  a n t i - i d i o t y p i c  reagent i n  modulating the response t o  
t h i s  antigen. Present ly  a long term l i n e  o f  SJL/J c e l l s  i s  being maintained. The response o f  
these c e l l s  t o  HId-2a i s  MHC r e s t r i c t e d  i n  t h a t  p r o l i f e r a t i o n  i s  observed i n  the presence o f  
feeder c e l l s  from H-2s but  no t  E d . k * b g P  haplotype animals. I n  add i t i on  these c e l l s  are 
s t rong ly  Thy-l+ a n d y t - l +  as determined by FACS analys is .  The production o f  cloned c e l l  poo- 
u l a t i o n s  and f u r t h e r  character izat ion i s  underwu. 

Recently, we have begun t o  use HId-2a i n  an attempt t o  manipulate the imnune re -  

7 days l a t e r  d ra in ing  lymph node c e l l s  were tested f o r  

t h e  h e a v y  c h a i n  ( V  

'0 V -315. 

315 )  and l o w  r e s p o n s i v e n e s s  t o  VL-315. C o n v e r s e l y ,  t h e  d 
a p l o t y p e  c o n f e r r e H - h i g h  r e s p o n s i v e n e s s  t o  VL;31 5 and l ow r e s p o n s i v e n e s s  

The V I r  gene mapped t o  t h e  K-A I n t e r v a l  o f  t h e  H-2 complex.(J. 

0536 A CLONED BALB/c T CELL LINE SPECIFIC FOR GAT + H-2Kd CROSSREACTS WITH MisaPd. 
Jenkins. C. Waltenbaugh and S.D. M i l l e r ,  Northwestern Univ. Med. School, Chicago, 
I L  6061 1. 

A BALB/c T c e l l  l i n e  s p e c i f l c  f o r  GAT + ( - A d  was cloned by I l m i t i n g  d i l u t i o n  i n  m l c r o t i t e r  
p la tes  conta in ing syngeneic i r r a d i a t e d  spleen ce l l s ,  GAT. and 20% Con A supernatant. Two- 
three weeks l a t e r  growth was detected v i s u a l l y  i n  6 o f  96 wells. Clones were expanded and 
assayed f o r  antigen-specif ic, H-2 r e s t r i c t e d  pro1 I f e r a t l v e  responses. One o f  these clones. 
JTL-2-Gi2. d l f f e r s  j r o m  i t s  s i s t e r  c ones and t h e  p a r e n t a l  l i n e  as i t  appears t o  be 

B1O.LG and B1O.GSR spleen c e l l s  e f f e c t i v e l y  presented GAT t o  the JTL-2-G12 clone bu t  not  t o  
t h e  p a r e n t a l  l i ne .  Due t o  t h e  
uncer ta in  o r i g i n  o f  t he  LG and GSR s t r a i n s  we are now conf i rmlng the  Kd  r e s t r i c t  on pa t te rn  
I n  icated I n  the  genetic s tud ies by b lock ing JTL-%GI2 p r o l i f e r a t i o n  w i t h  anti-Kd and a n t i -  
la' a l l o -  and monoclonal antibodies. JTL-2-Gl2 s also s t imulated i n  the absence o f  GAT by 
irr d lated spleen ce l  i s  ca r ry ing  the Misa o r  Mlsd haplotypes. Thus, spleen ce l  I s  from CBA/J 

2 , M1snuUI ) do not .  JTL-Z-GlZ i s  a novel  c e l l  i n  t h a t  i t  i s  r e a c t i v e  t o  b o t h  s o l u b l e  
antigen and M I S  and appears t o  be r e s t r i c t e d  by Class I determinants. This clone should be 
a v a l u a b l e  t o o l  i n  de te rm in ing : (a )  t h e  r e l a t i o n s h i p  between t h e  a n t t g e n  and M I S  T c e l l  
r ecep to rs ;  (b )  t h e  r o l e  o f  C lass  I r e s t r i c t e d  c e l l s  I n  t h e  immune response t o  s o l u b l e  
antigens. (Supported by USPHS NIH Grant Al-18755) 

M.K. 

r e s t r i c t e d  by GAT + K and not  GAT + I - A  d . This conclusion i s  based on the  observatlon t h a t  

(i-2 R , Mlsd/ s t imu la te  strong JTL-Z-GlZ p r o l i f e r a t i v e  responses wh i l e  c e l l s  from CBA/N (H- 

B1O.LG and B1O.GSR share o n l y  t h e  K d  a l l e l e  w i t h  BALB/c. 
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0537 THE ROLE OF REGULATORY T CELLS IN THE GENETIC CONTROL OF IMMUNE RESPONSES TO INSULIN. 
Peter E. Jensen and Jud i th  A. Kapp, Jewish Hospital o f  S t .  Louis, S t .  Louis, MO 63110. 

The immune response t o  i n s u l i n  i n  mice i s  an al l-or-none response t h a t  i s  con t ro l l ed  by H-2 
l i n k e d  I r  genes. Nevertheless, t he  ant ibodies st imulated by one va r ian t  o f  i n s u l i n  are 
l a r g e l y  cross reac t i ve  w i t h  other  va i an ts  i nc lud ing  those t h a t  f a i l  t o  s t imu la te  ant ibodies 

su l i n ;  whereas, H-2k mice respond t o  sheep, but  n o t  beef o r  pork, i n s u l i n .  
demonstrated t h a t  lymph node T c e l l s  from pork insu l in-pr imed H-2b mice could provide help i n  
a secondary antibody response t o  beef o r  sheep i n s u l i n  i n  adoptive rec ip ien ts .  However, non- 
responder forms o f  i n s u l i n  d i d  not  prime helper T c e l l s  i n  H-2k mice suggesting t h a t  nonre- 
sponsiveness i n  d i f f e r e n t  haplotypes may invo lve  i n te rac t i ons  among d i f f e r e n t  regu la to ry  T 
c e l l  subsets. 
t o  i n s u l i n  & v i t r o .  I n  addi t ion.  we have observed t h a t  i r r a d i a t i o n  o f  pork insu l in-pr imed 
T c e l l s  from H x i c e  uncovers helper T c e l l s  t h a t  can respond t o  pork as wel l  as beef i n -  
s u l i n  suggesting t h a t  unresponsiveness t o  pork i n s u l i n  invo lves a rad iosens i t i ve  suppressor T 
c e l l .  I n  fact ,  removal o f  Ly 1 - P  T c e l l s  from pork insu l in-pr imed T c e l l s  a lso permitted 
responsiveness t o  pork i n s u l i n  and re in t roduc t i on  o f  the Ly 1-2' T c e l l s  i n h i b i t e d  the re -  
sponse t o  pork, but n o t  beef i n s u l i n .  
T c e l l s  may be invo lved i n  the  maintenance o f  se l f - t o le rance  t o  i n s u l i n .  

themselves. S t ra ins  bearing the  H-2 I; haplotype respond t o  beef and sheep, but n o t  pork, i n -  
Previously. we 

Recently we have confirmed these observations i n  secondary antibody responses 

Pre l iminary s tud ies suggest t h a t  spec i f i c  suppressor 

0538 ROLE OF HELPER AND SUPPRESSOR T CELLS I N  THE DEVELOPMENT AN0 EXPRESSION OF MHC IIESTRICT- 
ED ANTIBODY RESPONSES TO THE RANDOM TERPOLYMER GAT. J e f f r e y  P. Lake, Judi th  A. Kapp 
and Carl W .  Pierce, Jewish Hospi ta l  o f  S t .  Louis. S t .  Louis, MO 63110. 

pleen c e l l s  from (Responder x Responder.Bl0 x B1O.DL)Fi mice which have been immunized w i t h  
acid60-L-alanine30-L-tyrosine~~( GAT)-pulsed parental macrophages (MI) generate 

responses when st imulated by the GAT-M0 used f o r  
by the other  parental GAT-MI. The lack o f  re -  
t o  be due t o  ant igen-speci f ic  suppressor T c e l l s  

h i ch  suppressed primary but  no t  secondary responses. Although the observed genetic r e s t r i c -  
i o n  appeared t o  be due t o  the a c t i v i t y  o f  suppressor T c e l l s ,  i t  was not  c lea r  i f  the genet ic  
e s t r i c t i o n  was due s o l e l y  t o  suppression o r  whether he lper  T c e l l s  were a l so  r e s t r i c t e d .  To 
xamine t h i s  question, T c e l l s  were se arated i n t o  subpopulations based on c e l l  surface mark- 
r s .  Radiat ion res i s tan t ,  L y t  1+, I -Jg- ,  helper T c e l l s  from (610 x B1O.DP)Fi mice immunized 
i t h  610 GAT-MB and cu l tu red  w i t h  v i r g i n  F1 B c e l l s  
AT-M0 bu t  no t  by 610.02 GAT-M0. By contrast ,  L y t  15, I-Jbt, suppressor inducer T c e l l s  sup- 
ressed the response o f  v i r g i n  spleen c e l l s  s t imulated by both 610 and 810.D2 GAT-Mls. These 
esu l t s  demonstrate t h a t  immunization o f  (Responder x Responder)Fi mice w i t h  parental GAT40 
esu l t s  i n  t h e  development o f  ant igen s p e c i f i c  he lper  and suppressor T c e l l s .  
e l l s  are gene t i ca l l y  r e s t r i c t e d  wh i l e  the T suppressor c e l l s  are not. Nevertheless, because 
he suppressor T c e l l s  suppress primary responses but  no t  secondary responses, they con t r i bu te  

the genet ic  r e s t r i c t i o n  observed i n  the  secondary i n  v i t r o  GAT-specific antibody response. 

enerated responses when st imulated by 610 

The T helper 

0539 T CELL R E ~ G N I T I O N  OF MIS PRODUCTS IS RESTRICTED BY CROSS REACTIVE mc DETERMINANTS. 
D. H. Lynch, R. E.  Gress. S. A. Rosenberg and R. J. Hodes, N I H ,  Bethesds, MD. 20205 

The question of whether Mls-reactive T cells recognize Xls-encoded products in associat ion 
v i t h  MC d e t e r d n a n t s  was approached by assessing t h e  i n  v i t r o  pro l i fe ra t ive  responses of 
cloned Mls-specific T c e l l  l i n e s  t o  Mls-determinants expressed in the  context of var iaus  MHC 
haplotypes. 
Mlsa) lymphoid cells and cloned by l imi t ing  d i lu t ion .  The resu l t ing  cloned T cell l i n e s  were 
selected on the  baais of pos i t ive  pro l i fe ra t ive  r e a c t i v i t y  when stimulated by DBA/2 lymphoid 
c e l l s ,  bt not  B10.DZ (H-Zd, Mlsb) lymphoid c e l l s .  Poten t ia l  Mlsa reac t ive  clones were 
fur ther  screened using s t imulator  c e l l s  from the  BXD recombinant inbred mouse s t r a i n s .  The 
resu l t ing  Mls-specific T c e l l s  l i n e s  were found t o  be optimally stimulated by H-2d, Mlsa 
lymphoid c e l l s ,  were stimulated t o  a lesser extent  by H-Zb, Mlsa lymphoid c e l l s ,  and were not 
detectably stimulated by Mlsb lymphoid c e l l s ,  regardless  of t h e i r  H-2 haplotype. 
t i v i t y  pa t te rn  of these clones was fur ther  explored using s t imulator  c e l l s  f r m  DBA/1 (H-29, 
Mlsa), D1.C (H-Zd, Mlsa) and D1.LP (H-Zb, Mlsa) mice. As with t h e  BXD s t imulators  the leve l  
of s t imulat ion by D1.C c e l l s  appeared grea te r  than by D1.LP cells. 
did not induce pro l i fe ra t ive  responses in these sme cloned T c e l l s .  This appears t o  be a 
r e s u l t  of MC-restr ic t ion of stirnulation s ince  (B10.DZ x DBA/l)PI s t imulator  c e l l s  did induce 
p r o l i f a t i v e  responses in these  cloned T cel l  l i n e s .  Thus, although the  frequency and magni- 
tude of responses t o  M l s  products appears s imi la r  t o  those induced by c l a s s  I1 MHC deterni-  
nants ,  the data presented support the  concept t h a t  M l e  products may be recognized in the  
contexeofctk~€4&mnitenninants that are shed-. 

Lyt 1+2- T c e l l s  of C57BL/6 (H-Zb, Mlsb) o r i g i n  were s t imulated v i t h  DRM2 (H-Zd, 

The reac- 

DBA/l c e l l s ,  however, 
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THE ROLE OF Igh-LINKED MOLECULES IN REGULATORY T CELL INTERACTIONS. John G. Monroe, 
Adam Lowy, Jeffrey A. Drebin and Mark I. Greene. Department of Pathology, Harvard Ow 

Medical School, Boston, MA. 

We have begun studies designed to clarify the natue of immunoglobulin heavy chain 
allotype-linked restriction of regulatory T cell interactions. The system utilized is the 
immune response to the azobenzenearsonate (ABA) hapten. The majority of the humoral response 
to ABA in mice with the Igh-le or Igh-ld genotype express a major crossreactive idiotype 
(CRI). Antibodies to this idiotype (anti-CRI), when injected intraveneously, are able to 
suppress the T cell response to ABA as measured by in viva delayed type hypersensitivity 
(DTH) and in vitro cellular cytotoxicity (CTL). Recent results demonstrate that i.v. 
priming of A/J mice with anti-CRI induces an efferent acting, transferrable suppressor cell 
which, when transferred into antigen primed mice on the day before challenge, are able to 
suppress the in vivo DTH and subsequent in vitro CTL response. Data indicates that this 
suppression can be mediated by a soluble factor which suppresses in an 
manner. 
i t 6  suppressor activity. 
to Igh genes may serve as restriction elements which may not be involved with antigen 
binding. 

antigen nonspecific 
Inte-estingly however, dhile antigen nonspecific this factor is Igh restricted in 

These data suggest that structures on regulatory T cells linked 

After immunization of (Responder x Nonresponder: 810 x 81O.Q)Fi mice w i t h  soluble GAT, spleen 
ce l l s  develop PFC responses when stimulated with GAT-pulsed 810, but not BlO.Q, macrophages(Ml) 
This fa i lure  t o  respond i s  due t o  a suppressor mechanism involving two d is t inc t  T ce l l s .  The 
suppressor inducer cell  i s  a primed, radiosensitive Ly t  1+2-, I-A-, I-J+, pa 1+ ce l l .  
uppressor effector cell  need not be primed and i s  a radiosensitive Lyt  1-2+, I-A-, I-J+, pa 1+ 
e l l .  
-A+, I-J-. Qa 1 -  helper T ce l l s  specific for 810 and 810.9 GAT-MB are demonstrated. These T 
e l l  subsets have been characterized further using monoclonal BALB/c anti-C.820 reagents (1322 
2.1. 83.2, C5.3) reactive only with T ce l l s ,  and monoclonal reagents reactive with: 1 )  a sing- 
e-chain GAT-specific suppressor T cell  factor - A4.10; 2 )  the I-J+ chain of a two-chain GAT- 
pecific suppressor T cell  factor - 83.4; and 3) the antigen-binding chain of a two-chain GAT- 
pecific suppressor T cell  factor-82.2. 
owever. suppressor inducer T ce l l s  react w i t h  A4.10, 1322 A2.1 and 83.2, b u t  n o t  83.4, 82.2 orI 
322 C5.3. Suppressor effector ce l l s  f a i l  t o  react w i t h  A4.10 and 1322 A2.1 and 83.2, b u t  re- 
c t  w i t h  83.4 and 82.2 and 1322 C5.3. 
ingle-chain suppressor factor,  whereas 1322 C5.3 reacts only w i t h  the antigen-binding chain 04 

c t  only w i t h  suppressor in- 
1322 C5.3 appear t o  react 

The 

When th is  suppressor mechanism i s  removed. radioresistant,  MHC-restricted. Lyt 1+2-, 

None of these reagents react with helper T ce l l s .  

The 1322 A2.1 and 83.2 reagents react only w i t h  the 

0542 MHC RESTRICTION(S) OF ANTIGEN SPECIFIC INDUCTION OF LYMPHOKINES, PROLIFERATION AND 
CELL MEDIATED KILLING BY T CELL CLONES, Marianne B. Powell, Barbara S. Conta and 
Nancy H. Ruddle, Yale University, New Haven, CT 06510. 

T cell clones of different Ly phenotypes were compared for their MHC restriction(s) of induc- 
tion of lymphokine production, proliferation and cell-mediated killing. Ly 1+ 2- and Ly 1- 2+ 
murine T cell clones that produce lymphotoxin (LT) and/or ganrma interferon (IFN-y) were iso- 
lated by limiting dilution and maintained in T cell growth factor (TCGF). 
was derived from C57BL/6 mice sensitized by subcutaneously injecting the soluble antigen, 4- 
hydroxy-3 nitrophenyl chicken y-globulin (NP-CGG) in complete Freund's adjuvant. Both pro- 
liferation and production of IFN-y by the Ly l+clone (82F12) are antigen specific (CGG) and 
MHC restricted. The MHC restriction, mapped to the I-A subregion, was determined using H-2 
recombinant mice and monoclonal antibodies (mAb). Proliferation and IFN-y release are blocked 
by a mAb to I-Ab (&A@b) and by GKl.5, a mAb recognizing L3T4 determinants. 
and Ly 2+ enriched T cell lines were isolated from draining lymph nodes of CBA/J mice sensi- 
tized by skin painting with picryl chloride (PC1). 
lines proliferate and produce LT and IFN-y in response to trinitrophenyl coupled syngeneic 
spleen cells (TNP-SC). 
The Ly 2+ lymphokine-producing cells kill MHC-matched TNP-modif ied f ibroblast target cells 
(A9) in 5 hrs, a time course similar to CTL killing. Culture supernatants from these Ly 2+ 
cells stimulated with antigen contain LT, which kills modified or unmodified fibroblasts 
after 24-48 hrs. These T cell lines and clones should permit clarification of the relation- 
ship between LT and CTL-mediated killing. 

The Ly 1+ clone 

The Ly 2' clones 

The Ly 2+ clone and Ly 2+ enriched T cell 

Their lymphokine production is restricted by class I determinants Kk. 
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0543 B CELL DEFICIENT MICE: DEFECTIVE T CELL PROLIFERATIVE RESPONSES RESTORED BY NAIVE B 
CELL I N  V I V O .  Yacov Ron, Dept. of Pathology, Yale U. Med. School, N e w  Haven, CT 06510 

Me have prev ious ly  shown t h a t  mice continuously suppressed from b i r t h  w i t h  r a b b i t  a n t i  mouse 
IgM(p) antibodies are unable t o  generate antigen spec i f i c  p r o l i f e r a t i n g  T c e l l s  when challeng- 
ed w i t h  a v a r i e t y  o f  antigens emulsif ied i n  CFA i n  the f o o t  pad. Recently, I found t h i s  t o  be 
t r u e  f o r  T c e l l  p r o l i f e r a t i o n  induced by p i c r y l  ch lo r i de  sk in  paint ing, although the delayed 
type hypersens i t i v i t y  response was i n t a c t .  
mals a lso lack a subpopulation of helper T cells,namely the helpers f o r  h igh a f f i n i t y  antibody 
production and the i d io t yoe  speci f ic  helpers, as wel l  as contrasuppressor T c e l l s .  
present study I show t h a t  the impaired p r o l i f e r a t i v e  response i s  not  due t o  the lack o f  c i r cu -  
l a t i n g  antibody. Admin is t ra t ion o f  spec i f i c  ant isera using several i n j e c t i o n  protocols f a i l e d  
t o  res to re  the impaired p r o l i f e r a t i v e  response. Mixtures o f  naive sp len ic  and lymph node T 
c e l l s  i n j e c t e d  e i t h e r  systemical ly  o r  l o c  l l y  a lso f a i l e d  t o  restore t h e  p r o l i f e r a t i v e  func- 

and complement t reated c e l l s  p o s i t i v e l y  selected on a n t i  
t o  the challenged footpad completely restored the p r o l i f e r a t i v e  responbe. Jt~tesettr ingay,~ the 
spleen o f  the reconst i tu ted animals ha 

effect. These r e s u l t s  suggest t h a t  a n t i  t~ t reated mice conta in  T c e l l s  t h a t  are capable o f  
p r o l i f e r a t i n g  b u t  they lack B c e l l s  requi red f o r  the priming of p r o l i f e r a t i n g  T c e l l s .  

Others have shown t h a t  these B c e l l  deprived an i -  

I n  the 

t i on .  On the other hand, a mix ture o f  I D  8 splenic and lymphnode naive B c e l l s  ( a n t i  thy 1.1 

c e l l s .  A much la rge r  number (30-50x10 g ) B c e l l s  administered systemical ly  had no bene f i c ia l  

coated p la tes)  i n jec ted  l o c a l l y  i n -  

a very s i q n i f i c a n t  r i s e  i n t h e  number o f  detectable Ig' 

0544 COMPLEX FINE SPECIFICITY OF HUMAN "SBZ-SPECIFIC" CYTOTOXIC T CELLS REVEALED BY 
ANALYSIS WITH DR-NULL MUTANT LYMPHOBLASTOID B CELL LISES. Miguel Sanchez-Perez, 
William E. Biddison, Robert DeMars, Stephen Shaw, NIH, Bethesda, MD 20205 

Ten human cytotoxic T cell (CTL) clones were obtained which appeared to be specific for 
SB2 when analyzed by traditional approaches: their proliferative responses to panels of 
unrelated donors correlated with the presence of the SBZ allele and their CTL activity 
was inhibited only by monoclonal antibodies which bound to SBZ-region determinants. 
However, testing on panels of HLA-mutant cell lines revealed that only six of the CTL 
clones had the expected specificity -- namely the ability to kill all B cell mutants 
which retained expression of the SBZ molecule but not to kill SBZ-null mutants. One 
extreme CTL clone (8.3) was able to kill only a subset of the SBZ-positive DR-null 
varlants. 
only known phenotypic variation among them (expression of the DC molecule) nor could it 
be explained by quantitative differences in their SB2 expression. 
clones lysed the mutant lines in a manner intermediate between these two extreme groups 
of CTL; they lysed all SBZ-positive mutants (unlike CTL 8 . 3 )  but they lysed the 
8.3-susceptible subset of mutants better than the other mutants. This heterogeneity of 
CTr- specffictty was confirmed by cold target inhibition using the mutant cell lines as 
blockers. 
association with other HLA-D region products; biochemical and molecular genetic analyses 
are being undertaken to identify the nature of these structures. 

Which mutants fell in this subset recognized by 8.3 did not correlate with the 

The other three CTL 

These data suggest that some CTL clones recognize the SB2 molecule in 

0545 PRIMED (SJLxPL)Fl T-CELLS FAIL TO RESPOND TO ANTIGEN IN CONTEXT OF THE SJL HAPLOTYPE 
M.J. Skeen, H.K. Ziegler, C-H.J. Chou, and R.B. Fritz, Emory Univ., Atlanta, Ga.30322 

Injection of myelin basic protein (MBP) with appropriate adjuvants into susceptible strains of 
mice induces experimental allergic encephalomyelitis (FAE), a Lytl'2- T cell mediated autoim- 
mune disease. 
half of guinea pig MBP, while the major encephalitogenic determinant for PL/J(H-2") mice is 
within the N-terminal 20 amino acids. The C-terminal half of MBP is only weakly encephalito- 
genic in PL/J mice. Surprisingly, the two specificities are not expressed co-dominantly in 
(SJLxPL)Fl mice; as in the PL/J parent, the iJ terminus is the major encephalitogen in F1 
mice. 
restricted macrophage-dependent IL-2 production. 
or MBP peptides in the context of either PL/J or F1 macrophages, they failed to respond if 
those antigens were presented by SJL/J macrophages. 
phages was demonstrated by their ability to present antigen to primed SJL/J T cells. 
results are consistent with the in vivo specificity of EAE induction. 
F1 T cells also failed to respond when cultured with S J L / J  macrophages and antigen, however, 
indicating that this effect is  not limited to MBP. 
a failure of priming on the H-2s haplotype, b) failure to express H-ZS I region antigens in F1 
cells, c) generation of haplotype-specific suppressor cells or d) lack of expression of the 
receptor for I-AS on the F1 T cell. 

SJL/J(H-ZS) mice respond to an encephalitogenic determinant in the C-terminal 

Specificity of T cell reactivity was examined in vitro using an assay for genetically- 
Although primed F1 T cells responded to MBP 

Functional integrity of the SJL/J mcro- 
These 

PPD o r  ovalbumin-primed 

Explanations of these findings include a) 

(Supported by USPHS grant MS10721.) 
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0546 ORIGIN AND SPECIFICITY OF AUTOREACTIVE HELPER T CELLS IN ANTIGEN-INDUCED POPULATIONS, 
Maurice Zauderer, David R. Johnson and Denise A. Faherty, Columbia University, New 
York, N.Y. 10027. 

Autoreactive T cells are induced in the course of a normal immune response to randomly chosen 
antigens. We have previously reported (JMCI 1 # 2 )  that following activation by MHC-syngeneic 
stimulators clones of such T cells provide a non-specific helper function that serves to 
enhance proliferation and maturation to immunoglobulin secretion of activated B cells. 
Optimal induction of autoreactive T cells in vitro is greatly facilitated by an ongoing sec- 
ondary antigen-specific response. To further investigate the relationship between antigen- 
specific and autoreactive T cells we have characterized the MHC-specificity of autoreactive 
T cells induced in secondary cultures of GLQ primed I -€  subregion restricted or K L H  primed 
I-A subi-egion restricted T cells. Our results indicate that I-E as well as I-A-specific 
autoreactive T cells are induced following stimulation with either GLQ or K L H .  This suggests 
that autoreactive T cells are n o t  the immediate progeny of antigen-stimulated precursors. 

Congenital and Acquired Immunodeficiency 

0547 CORRELATION OF AN X-LINKED G E E  WITH THE MURINE IMMUNODEFICIENCY STATE, z. 
David I. Cohen, Alfred Steinberg, Stephen Hedrick, William E. Paul, and Mark Davis* 
Laboratory of Immunology, NIAID, NIH, Bethesda, Md.; Dept. of Med. Micro., Stanford* 

A large number of human and murine X-linked mutations have been described which 
influence lymphocyte development. We are pursuing the isolation of genes which correspond 
to these mutations. We have isolated a gene, which appears to be a member of an X-linked 
gene family, with two interesting correlations to the murine X-linked immunodeficiency 
state, First, utilizing g-congenic strains of mice, which have inherited only a small 
percentage of their X chromosome from the & background, we have located restriction-site 
polymorphisms which establish that this gene is genetically-linked to the xid trait. Second, 
utilizing Northern RNA analysis, we have demonstrated that this family is transcribed 
in presecretory B cell tumors and in plasmacytomas, both of which are rnatare cells which 
lack the B cell surface determinant, 14G8, but it is not transcribed in immature B cell 
tumors, which express the 14G8 determinant. It is also transcribed in certain T cell 
tumors, but not in liver or kidney cells. 
high percentage of inrmature B cells expressing the 14G8 determinant; this observation is 
consistent with the interpretation that activation of a gene on the X chromosome, which 
is defective in the xid strain, may contribute to terminating expression of the 14G8 
determinant on (some) mature B cells. We are currently attempting to define what role 
this putative gene family might play in lymphocyte development, and whether any member 
is mutated in g mice. 

Mice bearing the &3 defect have an abnormally 

0% AUCVENTATION OF THE IN  V lVO GENERATION OF CYTOTOXIC ACTIV ITY IN  
IMMUNOCOhlPROMlSED M C T I S E L S T E M S  RY INTERLEUKIN 2. P.J. Conlon, S. 

Hefeneider, A. A lper t ,  T. Washkewitz, and  S. Gil l is. 
l n te r l euk in  2 has prev ious ly  been shown t o  he obl igatory  in the  generation and 

prolonqation o f  numerous T lymphocyte ef fector  functions in v i t ro .  Moreover, th is  important 
immunoregulatory molecule has heen shown to enhance the generat ion o f  alloreactive cytotoxic 
T lymphocytes as well as resident natura l  k i l l e r  cel l  ac t i v i t y  in normal murine systems. To  
f u r t h e r  establ ish the  eff icacy o f  t h i s  lymphokine, i t s  ab i l i ty  to  restore responsiveness in 
immunoincompetent recipients was investiqated. Two immunocompromised model systems 
investigated the  abi l i ty  o f  IL-2 to  augment the  in v i vo  generation o f  alloreactive cytotoxic T 
lymphocytes. In these systems IL-2 der ived F o m i t h  mur ine and human T-cel l  lines, as 
well as recombinant material, was capable o f  restor ing immune function. In the  f i r s t  system, 
cyclophosphamide treatment concomitant wi th  the  allogeneic tumor cell immunization completely 
ablated the  in v i vo  generation o f  cytotox ic  T lymphocytes unless in ter leuk in 2 therapy was 
administered- m e  second system, cort icosteroid pre-treated animals were able to  respond 
to  allogeneic tumor cells, but only  i f IL-2 therapy were included in the  regimen. These 
model systems suppor t  the contention that  in ter leuk in 2 therapy may be  efficacious in 
overcoming immune dysfunct ion in immunocompromised patients. 
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PREFERENTIAL EXPRESSION OF THE "NORMAL" X-CHROMOSOME IN B CELLS OF MICE HETEROZYGOUS OH9 FOR THE xid IMMUNE DEFECT, Trmmy C. Douglas, Patti E. Dawson and Suzanne M. Cox, Univ. 
of Texas Grad. Sch. of Biomed.Sci. and Baylor Coll. of Med., Houston, TX 77025 
Functional data have suggested that the "recessive" X-linked immunodeficiency gene xid affects 
predominantly B lymphocytes. As a result of X-chromosome dosage compensation, each individual 
cell of a female heterozygous for xid should express either the xid-bearing chromosome or its 
+ allele-bearing homolog. We have used an electrophoretic variant of the X-linked isozyme 
phosphoglycerate kinase (PGK-1) to assess X-chromosome expression in females of the genetic 
constitution: xid,Pgk-lb/+,Pgk-la. The total nucleated spleen cell populations of these mice 
expressed approximately 75% PGK-1A and 25% PGK-1B. When purified populations of T cells and B 
cells were prepared from individual mice by plastic adherence, "panning" on anti-mouse Ig 
antibody-coated plates, and treatment with anti-Thy-1 antibody plus complement, T cells showed 
a more balanced expression of the two Pgk-1 alleles (53% PGK-lA), whereas B cells expressed 
almost exclusively Pgk-la (93% PGK-1A). This result indicates that xid: 1)affects B cells dif- 
lferentially, and 2)acts autonomously in individual B cells rather than systemically. Similar 
results have been reported recently by Nahm et al. (J. Exp. Med. =:920). We do not yet know 
khether the biased pattern of X-chromosome expression seen in B cells is due to preferential 
X-inactivation or to cell selection; it is as pronounced in aged females as in young ones. 
These results suggest that studies on purified lymphocyte populations may be useful in identi- 
fying human females who are heterozygous for X-linked "recessive" immunodeficiency genes. 

0550 

Patients with Hodgkin's disease (HD) have long been known to be deficient in their cellulafi 
imnune responses, thich may be responsible for the morbidity and ultimately the mortalit 
associated with HD. This deficiency has been shown to mainly involve T cell responses wit, 
anergy to skin test recall antigens, depressed responses to T cell mitogens (F'HA and Con A) J 
and deficient mixed lymphocyte culture (ME) responses. Several types of suppress0 
mechanisns have been invoked as the cause of the T cell deficiency but their existanc 
remains controversial. The discovery of lymphoid growth factors (interleukins) and thei 
role in the imnunoregulation of T cell responses has provided a framework for the dissectio 
of T cell imnunodeficiencies. 
HD to assess their peripheral blood mononuclear cell (MNC) growth factor responses. 
patients with skin test anergy, Interleukin 1 (IL-1) production and the response of patients' 
T cells to exogenous Interleukin 2 (IL-2, TCGF) in vitro were normal when compared wit 
age/sex matched controls. However, the ability of-HDTients MNC to generate IL-2 afte 
lectin stimulation was markedly impaired. Identification of an apparent site of growt 
factor deficiency within the T cell system of HD patients, suggests that an intrinsi 
cellular functional defect may explain the imnunologically hyporesponsive state observed i 
these patients. 
reverse the deficiency by various strategies of biological response modif ication. 
in part by NIH grant 04-31479. 

GRWIW FACTOR DEFICIENCY ASSOCIATED WITH THE T CELL DEFICIENCY IN H O E K I N ' S  DISEASE, 
Richard J. Ford, Jerry Tsao, a d  Shashi Mehta, Department of Pathology, University 
of Texas, M. D. Anderson Hospital and Tumor Institute, Houston, Texas 77030 

4 

1 We have studied 14 patients with untreated nodular sclerosi 

! 
d 

If the cause of the IL-2 deficiency can be identified, it may be pssible td 
Supported 

0551 ACQUIRED IMMUNODEFICIENCY IN STREPTOZOTOCIN (STZ)-INDUCED MURINE DIABETES MELLITUS: 
CORRECTION BY ISLET TRANSPLANTATION. Barry S .  Handwerger, Gabriel Fernances, Connie 
Clark and David M. Brown, Rochester, MN, San Antonio, TX and Minneapolis, MN. 

We have investigated immunological function in C57BL/6 mice rendered diabetic by a single i.p. 
injection of 125-200 mg/kg of STZ. Immunological studies were performed in mice diabetic 
(blood sugars >300 mg/dl) for a minimum of 4 weeks. Spleen cells from STZ-diabetic mice ex- 
hibited markedly diminished plaque forming cell (PFC) responses following in vivo sensitiza- 
tion with the T-dependent antigen, sheep erythrocytes, and the T-independent antigen, pneumo- 
coccal polysaccharide S I I I ,  markedly impaired cytotoxic T cell responses following in vivo 
immunization with allooeneic tumor cells, and diminished delayed hypersensitivity responses 
following I n  vivo sensitization with methylated bovine serum albumin. I n  vitro imunological 
function of spleen cells from STZ diabetic mice also was abnormal, as manifested by diminished 
in vitro primary IgM PFC responses to SRBC, defective in vitro generation of cytotoxic cells, 
and diminished blastogenic responses to the T cell mitogens, phytohemagglutinin and concan- 
avalin A. I n  contrast, the mitogenic response of diabetic spleen cells to lipopolysaccaride, a 
B cell mitogen, was normal. To evaluate the role of diabetes in this acquired immunodefi- 
ciency, STZ-diabetic mice were transplanted i.p. with syngeneic collagenase-digested neonatal 
pancreases. I n  contrast to their non-transplanted diabetic Iittermates, the transplanted mice 
(studied 1 month after the onset of normoglycemia) exhibited normal in vivo PFC and cytotoxic 
cell responses. The abnormalities in immunological function of STZ-diabetic mice, therefore, 
appear to be a direct consequence of the diabetic state. 

-- 
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0552 RESCUE OF IgM, IgG and IgA PRODUCTION IN COFMON VARIED IWUNODEFICIENCY (CVI) BY T- 
C E L L  INDEPENDENT (TI)  STIMULATION WITH EPSTEIN-BARR VIRUS (EBV), Gajin Jeong and 
Peter  Ralph, Sloan-Kettering I n s t i t u t e ,  Rye, N Y  10580 

We previously defined categories  of B-cell defec ts  i n  CVI by f a i l u r e  t o  produce IgG o r  IgA i n  
response t o  T-cell-dependent ( T D )  s t imulat ion by pokeweed mitogen (PWM),  Sta  h lococcus 
bacter ia  (Sac) plus PW, o r  Sac plus B-cell inducing f a c t o r  ( B I F ) ( P r o c . N a ~ g : 6 0 0 8 ,  
1982). Some pa t ien ts  a l s o  had defects  in  TD-production of IgM a s  wel l ,  and some f a i l e d e v e n  
to  show B-cell p r o l i f e r a t i v e  responses t o  Sac o r  an t i - Ig  ant ibodies .  The present study con- 
cerns the resoonse o f  21 pa t ien ts  t o  TI EBV. Most pa t ien t  B c e l l s  showed normal p r o l i f e r -  
a t i v e  and IgfM resDonses to  E B V .  
normal c e l l s  i n  many p a t i e n t s .  T suppressor c e l l s  o f  EBV-induced Ig secre t ion  were especial ly  
ac t ive  i n  some pa t ien ts ,  requir ing removal o f  T c e l l s  to  d e t e c t  any Ig secre t ion .  
pa t ien ts  with no TO-production of Ig o f  any isotype,  two showed nonnal IgM secret ion in  
response t o  E B V  and six o thers  had s i g n i f i c a n t  but subnormal responses i n  a l l  three isotypes.  
1:umoral responses were never detected i n  the f ina l  four  pa t ien ts  desp i te  the  presence of near 
normal numbers of B c e l l s ,  repeated t e s t i n g ,  and removal of  po ten t ia l ly  suppressing T c e l l s  
and nonocytes. These r e s u l t s  show t h a t  many cases  of  B-cell de tec ts  i n  CVI involving TD 
production of IgM, switching to  TD production of IgG and IgA, and mitogen responses t o  a n t i -  
I g  and Sac a r e  not absolute  defec ts .  The B c e l l s  wil l  respond t o  some s t imuli  l i k e  normals. 
T h i s  ra i ses  the hope t h a t  s u i t a b l e  therapy may res tore  humoral immunity i n  these pa t ien ts .  

IgG an0 IgA production was a l s o  i n  the range o f  t h a t  f o r  

b o n g  12 

0553 
NY 1464% 
Many h m n  autoantibodies are pre ferent ia l ly  of  the V k i i i b  l i g h t  chain variable region sub- 
group. 
Tiis rather s t r ik ing  f inding of nonrrmdom association is as y e t  unexplained. Thus, we are 
ezamining the percent of k-containing Ig bearing the V k i i i b  l i g h t  chain in rwrmal and 
disease s ta tes ;  and are studying the mechanisms of regulation of t h i s  variable region sub- 
gr0u.s. 
The percent of  k chain-containing I3 bearing V k i i i b  was determined by ELISA or competitive 
RIA using a murine morwclonaZ ant i -Vki i ib  (%Vkiiib=Vkiiib/k x 1 0 0 ) .  In  normal subjects  we 
f ind  an average of about 10% in IgM, but  we can de tec t  no g m  heavy chain associated Vki i ib  
using methods which can de tec t  l ess  than 0.2% of a Vki i ib  bearing IgG myeloma. 
ren t ly  examining the ro le  of T c e l l  regulation as well as other possible  mechanisms for t h i s  
phenomenon. 
In our s tudies  wi th  disease s ta tes ,  we have found the V k i i i b  sub-subgroup t o  be greatly 
increased in pat ien ts  wi th  acquired idiopathic  hypogamnaglobulinemia ( 7 0 % )  as well as some 
pat ients  wi th  hypogano?aglobulinemia resul t ing from drug-induced imnosuppress ion  (about 4 0 % ) .  
This r e s u l t  inp l ies  tha t  the Vki i ib  bearing Ig i s  regulated in a fashion d i s t i n c t  from 
other k chain variable region sdgrcups .  
These f indings i n v i t e  further  study relat ing t o  the regulation of the i m n e  system. 

W E  v k i i i b  LiGHT CHAIN SUB-SIBGROUP: REGULATION OF EXPRESSION, J a n  A .  Moynihan, 
Jul ia  L .  Greenstein, and Gsarge N .  Abraham, University of Rochester, Rochester, 

Examples are the I$? cold agglutinins and rhewnatoid factors  which are cryoglobulins. 

We are cur- 

0554 INVESTIGATION INTO THE MOLECULAR BASIS OF THE BARE LYMPHOCYTE SYNDROME. 
B.Matija Peterlin, John D. Stobo, and Kath;i;” E Sullivan, UCSF, San 
Francisco, CA, 94143. 

The bare lymphocyte syndrome is defined by a profound lack of HLA-class I 
antigens on the surfaces of lymphocytes. The patients are characterized by 
combined immunodeficiency, frequent infections, and early death. We have 
described a family, where two sibs have a form of the syndrome. Their 
peripheral T cells but not their B cells show a complete absence of cell 
surface class I molecules as determined by immunofluorescence and FACS using 
anti-HLA-A, B, and C and anti-beta 2 microglobulin monoclonal antibodies. In 
addition, in these cells, the primary transcripts and m R N h  coding for class I 
molecules are markedly reduced as compared with those of their parents and 
unaffected siblings. Their karyotypes are normal. No change in their class I 
genes is seen on Southern blots. IFN-alpha in various doses does not increase 
the expression of class I molecules. EBV transformation of peripheral B cells 
results in EBV-transformed cell lines that after prolonged culture express 
normal amounts of class I antigens. These antigens are electrophoretically 
indistinguishable from those of their unaffected family members. In our 
family, this syndrome seems to represent primarily a defect of class I 
molecules expression in T cells. Moreover, the events involved in this defect 
occur at a pretranslational level. 
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ROGATION OF SPECIFIC T-CELL FUNCTION BY HTLV INFECTION. Mikulas Popovic, 
an Mann, N ie l  Flonenberg*, David Volkmann, Bo Dupont*, Anthony Fauci, 

0555 3 obert  Gal lo .  Nat ional  I n s t i t u t e s  Health, Bethesda, MD; Sloan-Kettering 

Two f u n c t i o n a l l y  d i f f e r e n t  types o f  T-ce l ls ,  one c lone spec i f i c  t o  a s o l u i b l e  
ant igen (Kyehole Limpet Henmcyanine, [KLH]) w i t h  helper/ inducer funct ion,  and 
two others w i t h  s p e c i f i c  cy to tox i c  a c t i v i t y  d i rec ted  against  HLA Class I1  
ant igens were i n f e c t e d  w i t h  d i f f e r e n t  HTLV i so la tes .  Upon i n f e c t i o n  w i t h  HTLV. 
both helper/ inducer as w e l l  as cy to tox i c  T -ce l l s  l o s t  t h e i r  spec i f i c  f unc t i on .  
I n  the case o f  the HTLV i n f e c t e d  helper/ inducer T-ce l l  clone, no response t o  
KLH was found e i the ' r  i n  presence o r  absence o f  ant igen presenting c e l l s .  
S i m i l a r l y ,  both HTLV i n f e c t e d  cy to tox i c  T-ce l l  clones showed a reverse corre-  
l a t i o n  between the percentage o f  HTLV p o s i t i v e  c e l l s  and cy to tox i c  a c t i v i t y .  
A t en - fo ld  decrease o r  complete l o s s  o f  cy to tox i c  a c t i v i t y  was found when the 
percentage o f  HTLV p o s i t i v e  c e l l s  was over 70%. The r e s u l t s  from these s tud ies 
suggest one o f  t he  poss ib le  mechanisms which could be invo lved i n  i nduc t i on  o f  
an imnunodeficiency by HTLV. 

I n s t i t u t e ,  New York, NY 

What Is the Nature of the MHCIAg Corecognition Receptor On mu T Cells? 

0556 MOLECULAR CHARACTERIZATION OF THE PUTATIVE MURINE T CELL ANTIGEN RECEPTOR, James P. 
A l l i son ,  Tom S t .  John, Bradley W. McIntyre, Un ive rs i t y  o f  Texas Science Park, 
Smi thv i l l e ,  TX 78957, and Stanford Un ive rs i t y  Medical Center, Stanford, CA 94307 

Numerous s tud ies have demonstrated t h a t  the T c e l l  antigen s p e c i f i c  receptor i s  a d i s u l f i d e -  
l i n k e d  heterodimer w i t h  subunits o f  40-48 kD. We have produced a ser ies o f  antibodies t o  
epitopes c a r r i e d  by the molecule, i nc lud ing  monoclonal antibodies t o  c lonotyp ic  epitopes 
s p e c i f i c  t o  i nd i v idua l  c e l l  l i n e s  as wel l  as ant isera and monoclonal xenoantibodies t o  
constant reg ion epitopes which cross react  w i t h  the  heterodimers o f  d i f f e r e n t  T c e l l  l ines.  
Using these reagents, we have i s o l a t e d  the pu ta t i ve  receptor from d i f f e r e n t  T c e l l s  f o r  
comparison o f  primary s t ruc tu re  v ia  two-dimensional peptide mapping. The r e s u l t s  i nd i ca te  
a)  t h a t  the peptide maps o f  G and 6 subunits are extremely d i f f e r e n t ,  suggesting t h a t  the 
chains are encoded by d i f f e r e n t  genes, and b )  t h a t  both subunits conta in  both constant and 
var iab le regions, and c )  d i f f e r e n t  funct ional  subclasses of  T c e l l s  may express receptors 
w i t h  i s o t y p i c  s t ructures.  The antibodies have proven usefu l  i n  the screening of  expression 
vector  cDNA l i b r a r i e s  i n  an approach t o  the c lon ing of  the genes encoding the subunits. 
(Supported by PHS CA 26321 awarded by the National Cancer I n s t i t u t e . )  

0557 

A monoclonal T cel l  specific antibody (Ab 188) was obtained which recognized the majority (90%) of  peri- 
pheral guinea pig T lymphocytes and a minor population of thymocytes. In the continuous presence of Ab 
188 in cultures of primed T cells w i t  hantigen- or mitogen-pulsed syngeneic macrophages or w i t h  alloge- 
neic macrophages a marked, dose-dependent inhibitory effect of Ab 188 on T cell proliferation was ob- 
served whereas ot ter  T cel l  specific antibodies had no inhibitory effect. Time course experiments re- 
vealed that the corresponding antigen i s  involved in th? init ial  phase of T cell activation; addition of Ab 
188 to the cultures after 16 - 24 h had no longer an inhibitory effect. In the presence of Ab 188, 11 2 acti- 
vi ty i n  the culture supernatants was markedly reduced. Soluble or immobilized Ab 188 had no mitogenic 
activi ty for T cells. Two-dimensional (2D) SDS-PAGE of immunoprecipitates obtained from NP 40 lysates 
of  internally =S-met tionine labeled polyclonal Con A-induced T cel l  blasts revealed that Ab 188 precipi- 
tated a two chain molecule. Both subunits, w i t h  a mol. wt. o f  43.000 and 39.000, exhibited a marked 
charge heterogeneity in isoelectric focussing (1. D.). On human or murine T cell clones functionally and 
structurally similar proteins were recently identified. These heterodimers expressed clonotypic determi- 
nants which are involved in T cel l  recognition and obviously represent a t  least part of the T cell receptor 
for antigen. Ab 188 might recognize the analogous protein of t he guinea pig via a kind of  conserved or 
framework determinant expressed independent of T cell specificity. Therefore, Ab 188 is used for compa- 
rison of  t k  st r r r tura l  properties of t t e  molecules derived from alloreactive T cel l  clones of distinct spe- 
cif ici ty. In addition, heteroantisera and additional monoclonal antibodies are produced for further functio- 
nal and structural analysis against material purified by an Ab 188-immunoabsorbed column. 

A T CELL MEMBRANE HETERODIMER (p43, p39) PROTEIN INVOLVED IN ANTIGEN 
RECOGNITION OR T CELL ACTIVATION. Reinhard Burger, Konrad Reske, Ursula Mauer, 
Dierk von Steldern and Matthias Husmann, Inst. o f  Immunology, Univ. of Heidelberg, FRG. 
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0558 ANTIBODIES TO THE T CELL RECEPTOR ON AN INSULIN SPECIFIC IA RESTRICTED T CELL 
WBRIDOMA, Arun Fotedar, Wallace Smart, Eugene W. Holowachuk, Thomas G. Wegmann and 
Bhagirath Singh, Department of Immunology 6 MRC Group on Immunoregulation, University 
of Alberta ,  Edmonton, Alberta  Canada, T6G 2H7. 

r e s t r i c t e d  T cell hybridoma. 
A novel approactf was u t i l i z e d  t o  generate  a n t i  T c e l l  receptor  ant ibodies  t o  a beef i n s u l i n  
s p e c i f i c  and IA Spra ue Dawley r a t s  were neonatal ly  to le r ized  
with a c lose ly  r e l a t e d  pork i n s u l i n  s p e c i f i c  and IAgr r e s t r i c t e d  T c e l l  hybridoma. Tolerized 
r a t s  were subsequently immunized t o  generate  s e r a  and B cel l  hybridomas. The sera  generated 
from such to le r ized  and immunized animals were shown t o  i n h i b i t  IL2  re lease  by the  beef 
i n s u l i n  reac t ive  T c e l l  hybridoma, and not by other  T c e l l  hybridomas. The inh ib i tory  act iv-  
i t y  could be absorbed out  by the  relevant  T hybrid and not by Balb/c spleen c e l l s  o r  other  T 
c e l l  hybrids. 
immunoprecipitate pro te ins  from 1125 labe l led  T c e l l s  and a band a t  -43K was immunoprecipi- 
t a ted  from the  re levant  hybrids. 
been generated. 
T cel l  r e s t r i c t e d  recogni t ion w i l l  be discussed. 

Relevant s e r a  from to le r ized  and subsequently immunized r a t s  were used to  

Monoclonal ant ibodies  with s imi la r  c h a r a c t e r i s t i c s  have 
Functional and biochemical d a t a  generated from these probes t o  understand 

0559 GENOMIC REARRANGEMENTS INVOLVING A POSSIBLE T CELL RECEPTOR GENE, Nicholas R.J. 
Gascoigne, Yueh-hsiu Chien, Nadine E. Lee, Stephen M. Hedrick and Mark M. Davis. Stanford 
Univers i ty ,  Stanford, CA 94305 

A ser ies o f  eleven d i s t i n c t  cDNA clones were i s o l a t e d  from an ant igen s p e c i f i c  Th hybridoma 
l i n e  t h a t  were both T -ce l l  s p e c i f i c  and on membrane bound polysomal RNA (Hedrick e t  a l .  i n  
preparat ion) .  
rearranged i n  a v a r i e t y  o f  T 

%AeFfndicate the  existence o f  var iab le,  constant and j o i n i n g  regions. 

I n  order t o  character ise these rearrangements fu r the r ,  genomic clones corresponding t o  
TH-86 were i s o l a t e d  from 
284 respect ive ly .  
r e s t r i c t i o n  mapping. 
derived genes. 

One o f  these clones, TM-86, was shown by southern b l o t  analys is  t o  be 
hybrids ( 8 / 8 )  and T-lymphomas (3/3)  bu t  no t  i n  a 6-lymphoma 

I n  addi t ion,  t h$  sequences o f  a v a r i e t y  o f  o f  thymus and spleen derived cDNA c i t . )  

phage l i b r a r i e s  prepared from l i v e r  DNA and the T hybridoma 
These clones have now been character ised by heteroduplex bnalys is  and 

These data show a c l e a r  rearranqement between the l i v e r  and tumour 
DNA sequencing i s  now i n  progress t o  i nves t i ga te  t h i s  fu r the r .  

0560 THE R O L E  OF LFA-1 I N  T H E  B I N D I N G  A N D  A C T I V A T I O N  OF THE MHC R E S T R I C T E D ,  
A N T I G E N  SPECIFIC RECEPTOR O N  T - C E L L S .  W i l l i a m  T .  G o l d e ,  J o h n  W .  K a p p l e r .  
and  P h i l i p p a  M a r r a c k .  N a t i o n a l  J e w i s h  H o s p i t a l ,  D e n v e r ,  Co. 80206.  

P r e v i o u s  e x p e r i m e n t s  r e p o r t e d  by o u r  l a b o r a t o r y  d e s c r i b e  t h e  c o n t r i b u t i o n  o f  
t h e  L3T4 p r o t e i n  on  T - c e l l s  t o  t h e  o v e r a l l  b i n d i n g  a v i d i t y  o f  M H C  r e s t r i c t e d ,  
a n t i g e n  s p e c i f i c  T - c e l l s  f o r  t h e i r  t a r g e t s .  I n  s i m i l a r  e x p e r i m e n t s ,  w e  h a v e  
shown s d i f f e r e n t i a l  s e n s i t i v i t y  o f  a p a n e l  o f  a n t i g e n  r e a c t i v e ,  c l o n e d  T - c e l l  
h y b r i d s  t o  m o n o c l o n a l  a n t i b o d i e s  d i r e c t e d  a g a i n s t  LFA-1. Though t h i s  s e n s i -  
t i v i t y  was s e e n  i n  r e s p o n s e  t o  a n t i g e n ,  n o  e f f e c t  was o b s e r v e d  w i t h  any  a n t i -  
body t e s t e d  on  t h e  Con A r e s p o n s e  o f  t h e s e  h y b r i d s .  N e i t h e r  o f  t h e s e  o b s e r v a -  
t i o n s  h a d  a n y  c o r r e l a t i o n  t o  t h e  d e n s i t y  o f  LFA-1 on t h e  c e l l  s u r f a c e .  They 
do h o w e v e r ,  c o r r e l a t e  d i r e c t l y  w i t h  t h e  r a t i n g  o f  t h e s e  h y b r i d ' s  r e s p o n s e  t o  
low d o s e s  o f  a n t i g e n .  

I t  is o u r  h y p o t h e s i s  t h a t  t h e  LFA-1 m o l e c u l e  a l s o  f u n c t i o n s  t o  i n c r e a s e  
t h e  o v e r a l l  a v i d i t y  o f  t h e  r e a c t i o n  b e t w e e n  T - c e l l s  and a n t i g e n  p r e s e n t i n g  
c e l l s .  I t  a p p e a r s  t h a t  t h i s  p r o t e i n  f u n c t i o n s  t o  i n c r e a s e  t h e  b i n d i n g  c a p a c i t y  
o f  low a f f i n i t y  r e c e p t o r  and d o e s  n o t  h a v e  any e f f e c t  when t h e  r e c e p t o r  i s  o f  
h i g h  a f f i n i t y .  
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0561 

We are attempting t o  p u r i f y  and biochemical ly character ize the polypeptide chains o f  the mem- 
brane-bound ant igen receptor  found on the surfaces o f  T c e l l s .  Monoclonal antibodies s p e c i f i c  
f o r  c e r t a i n  human and mouse T c e l l  receptors, when attached t o  Sepharose 48, enable the r a p i d  
p u r i f i c a t i o n  o f  such receptors from NP-40 l ysa tes  o f  the appropr ia te T c e l l  tumors o r  hyb r i -  
domas. Extensive washing o f  the a f f i n i t y  beads before e l u t i o n  o f  the receptor removes most 
but  no t  a1 1 contaminating prote ins,  and thus two-dimensional (non-reduced fol lowed by reduced) 
SOS-PAGE i s  requi red t o  i s o l a t e  the chains o f  the d i s u l f i d e - l i n k e d  heterodimer. In the case o f  
the human T c e l l  receptor  the alpha and beta chains are a c t u a l l y  separated dur ing SOS-PAGE 
because o f  t h e i r  s i z e  d i f f e rence  (46 and 40Kd, respec t i ve l y ) .  The alpha and beta chains o f  the 
mouse T c e l l  receptor ,  however, are nea r l y  i d e n t i c a l  i n  apparent molecular weight (43 Kd). and 
thus another technique i s  requi red f o r  t h e i r  separation. Hydroxy lapat i te  chromatography i s  now 
being tested because o f  i t s  a b i l i t y  t o  separate SDS-solubi l ized polypeptides. We now show t h a t  
the alpha and beta chains o f  a human T c e l l  (HPB-MLT) receptor  can be completely resolved on 
hydroxy lapat i te  w i t h  no detectable l oss  o f  p ro te in .  Current ly  t h i s  technique i s  being tested 
f o r  i t s  e f fect iveness i n  separating the chains o f  a mouse T c e l l  receptor. 

BIOCHEMICAL CHARACTERIZATION OF THE T CELL RECEPTOR, Charles Hannum, Phi l ippa Marrack. 
and John Kappler, National Jewish Hospi ta l ,  Denver, CO 80206 

0562 BIOSYNTHETIC CHARACTERIZATION OF THE ANTIGEN-SPECIFIC MHC-RESTRICTED RECEPTOR ON 
MURINE T CELLS, Kathryn Haskins. Ralph Kubo, Phi l ippa Marrack and John Kappler. 
National Jewish Hospi ta l  and Research Center. Denver, CO 80206 

The an t i gen -spec i f i c  MHC-restricted T c e l l  receptor  i n  the mouse has been i d e n t i f i e d  by 
c lone-speci f ic  ant ibodies and we have shown through immunoprecipitat ion s tud ies o f  12% 
surface l abe led  membrane p ro te ins  t h a t  t h i s  molecule i s  an 80.000 MW d i s u l f i d e - l i n k e d  hetero- 
dimer cons is t i ng  o f  two subunits o f  approximately 43,000 MW each. NEPHGE analys is  i nd i ca tes  
t h a t  the two subunits can be separated on the  basis o f  t h e i r  PIS: an a c i d i c  chain (about 
pH 5) and a basic chain (about pH 7). We have recen t l y  c a r r i e d  ou t  comparative analyses o f  
receptor  ma te r ia l  on the I - reg ion  r e s t r i c t e d ,  ant igen-speci f ic  T c e l l  hybridoma, 00-11 . lo, 
labeled b iosyn the t i ca l l y .  Two dimensional SDS PAGE showed t h a t  t h e  s p e c i f i c a l l y  p r e c i p i -  
t a ted  product was a disulf ide-bonded p r o t e i n  w i t h  subunits a t  about 43,000 daltons. 
t he  s i n g l e  d i f f u s e  band a t  43.000 MW observed i n  surface-labeled mater ia l ,  the major i n t r l n -  
s i c a l l y  labeled product appeared t o  cons is t  o f  two bands, d i s t i ngu ishab le  by s l i g h t  d i f -  
ferences i n  s ize.  I n  addi t ion,  a second product o f  approximately 75 kd composed o f  38 kd 
subunits was observed. This may be the precursor form o f  the expressed receptor  product. 
By NEPHGE analys is ,  t he  processing o f  t he  receptor  molecule i s  i nd i ca ted  by the complexity 
o f  the i n t r i n s i c a l l y  labeled products as compared t o  the  surface labeled receptors. The 
b i o s y n t h e t i c a l l y  labeled ma te r ia l  resolves as c l u s t e r s  o f  spots w i t h  poss ib le  overlapping 
PIS. most probably due t o  d i f ferences I n  the  degree o f  g lycosy lat ion.  The assembly o f  t he  
two subunits appears t o  occur e a r l y  i n  the synthesis o f  the receptor. 

Unl ike 

0563 CHARACTERIZATION OF THE ANTIGEN RECEPTOR FROM A MURINE CLONED 
HELPER T CELL UNE, Jonathan Kaye and Charles  A. Janeway, Jr., Y a l e  Um-, 

W e  have genemhd a momdonala 9 - a  m w h e d o n e d h e l g e r T  &line which 
recognizesconalbuminhtheoontextofE.A a n d ~ a l S o ~ ~ ~ ? t o I - A ~ .  T h b ~ W ~ X d a d  
a n t i b o d y & ~ ~ & ~ w i t h d A e r k l p ~ T & ~ ~ ~ X d T d h  
Imm analysis demar*ratee that thia antibody reacte WW a dhlfide lwred 

each with an appareta M W  of 42,000. 
A t  COIlcenteELtiDllB aebw as l.&nl, this monocbnalantibody willinduce the pu&cth of 

I t 2  &om the cloned helpg T cella of acceeBcLy cella or an IL-1- 
supgnatant, the monoclopal antibody also induces @ i f e a t i o n  of thee cells A Fab 
fragment h m  tlus mo- antibody w i l l  hlak the reqmme to antigen and aelf- 
a, and to ~ e n e i c  Ia. swge&ng tl+ aaingle malecule both ofthme wieties 

The  CICfXXw nature Of the recognized bj this antibody, the a m i t y  of this 
antibody to mimic antigen and in the activation of these cells,.& tf" ability of the 
F a b e a g m e n t t o  tJockaped€ic activationwrggegs that this antibody the- 
receptor on thme cloned helper T cella 

New ~aven, CT 06510. 
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0570 
-Macrophages a r e  potent s t imulators  of a l logeneic  T c e l l s .  Their function depends on expres- 
sion of M1C and production of soluble  mediators which i n i t i a t e  c e l l u l a r  in te rac t ions  leading 
t o  generation of cytotoxic  T c e l l s  (CTL). In t h i s  study we asked whether, during the in- 
duction of a l l o s p e c i f i c  CTL, macrophages can function a s  c l a s s i c a l  antigen-presenting c e l l s ;  
pick up shed al logeneic  MRC molecules, process and present  them t o  syngeneic T cells. We 
approached t h i s  question using macrophage depleted s t imulator  and responder populations which, 
in themselves, cannot generate  CTL. Their responsiveness could be recons t i tu ted  by s t imulator  
macrophages o r  macrophages of  responder or ig in .  
macrophages with chloroquine (which d is rupts  lysosomal funct ion)  completely abrogated t h e i r  
a b i l i t y  to  recons t i tu te  the CTL response of syngeneic T c e l l s ,  ind ica t ing  t h a t  ant igen pro- 
cessing was involved. Similar ly  t rea ted  s t imulator  macrophages remained funct ional .  The 
processed determinants were derived from the s t imulator  c e l l s  s ince  paraformaldehyde fixed 
s t imulator  c e l l s  w e r e  incapable of s t imulat ing allo-CTL in the  presence of responder 
macrophages, unless  exogenous IL-2 was aded. These f tndings ind ica te  t h a t  in t h i s  system, 
shedding of s t imulator  c e l l s  surface molecules is required f o r  ac t iva t ion  of TH (and 
IL-2 production) by syngeneic macrophages. This M&TH in te rac t ion  could be completely 
blocked by monoclonal oIa  Ab. ind ica t ing  tha t  the processed shed a l loant igens  were re- 
presented by syngeneic macrophages in the  context  of s e l f  Ia .  Such presentat ion of  shed 
a l loant igens  by syngeneic macrophages may play an important r o l e  in t ransplant  re jec t ion  of  
MAC-incompatible organs seemingly devoid of endogenous macrophage l i k e  c e l l s .  

MACROPHAGE Ia-RESTRICTED PRESENTATION OF PROCESSED SHED ALLOANTIGENS DURING INDUCTION 
OF ALLOSPECIFIC CTL. Hana Golding and Alfred Singer, N C I ,  NM, Bethesda, M) 20205 

In the  l a t t e r  case pretreatment of responder 

0571 WRINE IFN-Y: A PLEIOTROPIC EFFECTOR OF THE IMMUNE SYSTEM. P a t r i c k  W .  Gray, 

The s i n g l e  gene f o r  mur ine  IFN-y (imnune i n t e r f e r o n )  codes f o r  a 16,000 mw p r o t e i n  which i s  
g l ycosy la ted  and secre ted  f rom s t i m u l a t e d  lymphocytes. Th is  gene has been cloned, charac- 
te r i zed ,  and engineered f o r  express ion  i n  mamnalian c e l l s  and E. c o l i .  I n  c o l l a b o r a t i o n  
w i t h  o t h e r  i n v e s t i g a t o r s ,  recombinant mur ine  IFN--, has been shownto-sess many h i o l o g i c a l  
a c t i v i t i e s .  Whi le t h i s  molecule was f i r s t  i s o l a t e d  on the  bas i s  o f  i t s  po ten t  a n t i v i r a l  
a c t i v i t y ,  IFN-y a l s o  i s  an a c t i v e  e f f e c t o r  o f  macrophaqe func t i on .  IFN--, a c t i v a t e s  
macrophages t o  become c y t o t o x i c  towards tumor c e l l s  i n  v i t r o  and causes macrophage d i f f e r -  
e n t i a t i o n  and p r o l i f e r a t i o n .  IFN--, a l s o  a c t i v a t e s  N a K r m l l e r  c e l l s  t o  become c y t o t o x i c .  
Th i s  a c t i v a t i o n  o f  s p e c i f i c  c e l l u l a r  popu la t i ons  may be r e l a t e d  t o  the  observed an t i tumor  
e f f e c t  i n  v ivo .  IFN-y by i t s e l f  has an a n t i p r o l i f e r a t i v e  a c t i v i t y  on c e r t a i n  tumor c e l l  
l i n e s  i r v m .  Th is  p r o t e i n  i s  a l s o  i nvo l ved  i n  B c e l l  r egu la t i on ;  i t  induces B c e l l s  t o  
mature and sec re te  innnunoglobulin and induces major h i s t o c o m p a t a b i l i t y  complex an t igens .  
IFN-Y i s  i nvo l ved  i n  a complex r e g u l a t i o n  o f  o the r  lymphokines, most no tab ly  i n t e r l e u k i n  1, 
i n t e r l e u k i n  2, and lymphotoxin.  

Department of Mo lecu la r  B io logy ,  Genentech, Inc., South San Francisco, CA 94080 

0572 DIFFERENT MACROPHAGE ACTIVATING FACTORS ARE RELEASED BY DIFFERENT T 
CELL CLONES, P e t e r  H.  Krammer, C l a i r e  Kubelka and Die tha rd  Gemsa, I n s t .  
of Immunol., Univ. of He ide lbe rg  and I n s t .  of  Immunol. and G e n e t i c s ,  
DKFZ, He ide lbe rg ,  F.R.G. 

W e  have s t u d i e d  macrophage a c t i v a t i n g  f a c t o r s  (MAFs) from two long  t e r m  T cel l  
c l o n e s ,  c l o n e  96 and 7.1.2EB. I n c u b a t i o n  o f  r e s i d e n t  murine macrophages wi th  
MP.F 7.1.2E8 i r c r e a s e d  PEA-, p r o t e i n - ,  and g l y c o p r o t e i n - s y n t h e s i s ,  hexosemono- 
phosphate  shun t  (I!MPS) a c t i v i t y ,  rel-ease of  oxygen metahol. i tes ( 0 2 , H 2 0 2 )  , p i -  
n o c y t o s i s ,  phagocT-tosis and tumor c y t o s t a s i s  whereas no e f f e c t  on p r o s t a q l a n -  
d i r  E (PGE) release, sch i s tosomula  k i l l i n g  ar.d tumor c y t o l y s i s  cou ld  be  ob- 
se rved .  I n  c o n t r a s t ,  MAF 9 6  i x x r e a s e d  qLycoprotein s y n t h e s i s ,  A?:PS a c t i v i t y ,  
release of  oxygen m e t a b o l i t e s  and PGE,  s ch i s tosomula  k i l l i n g ,  tumor c y t o s t a -  
s is  and c y t o l y s i s  whereas RNA- and p r o t e i n - s y n t h e s i s  and p i n o c y t o s i s  w e r e  de- 
c r e a s e d  and phagocy tos i s  remained u n a f f e c t e d .  These MAFs may h e l p  t o  c l a r i f y  
t h e  mechanisms of macrophage a c t i v a t i o n ,  and t h e  r e l e v a n c e  of macrophages f o r  
i n f e c t i o u s  and n e o p l a s t i c  d i s e a s e s .  
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0573 
Canada and Mayo Clinic, Rochester, Minn. U . S . A .  

BIOLOGICAL SIGNIFICANCE OF Ia ANTIGENS SHED FROM MACROPHAGES. 
Sho Tone Lee, Frixos Paraskevas and Chella David. University o f  Manitoba, Winnipeg, 

Mouse T cells cultured in vitro loose their Ia antigens which can be reconstituted with 
Ia antigens shed from macrophages. 
antigens which bind to proper anti-Ia imunoadsorbents. T cells from Balblc, C3H/He, B1O.K 
but not B10-S or  SJL/J mice could take UP Ia antigens shed from macrophages of certain strains. 
Using a large number of congenic and non-congenic strains it was shown that only supernates 
of macrophages from I-Ek strains could reconstitute the T cell Ia antigens. 
clonal anti-Ia-7 antibody, it was shown that the macrophage-T cell exchange involves Ia.7. 
Complexes of Ig and antigen are present in the serum of mice 6 hours after immunization 
which are strongly cytophilic for T cells and markedly enhance the IgG response. Ia antigens 
shed from macrophages inhibit the uptake of these complexes by T cells or at the same time 
block the IgG enhancement. Among the Ia antigens shed from macrophages, determinants coded 
by the I-E subregions (Ia.7) are important in both functions. Thus Ia.7 determinants on the 
surface of T cells act as receptors for the complexes, while in a ‘soluble‘ form, block their 
function. 

Supernates from 3 hour macrophage culture contain Ia 

With a mono- 

(This work was supported by grants from NCI and MRC of Canada). 

0574 PURIFICATION OF A MURINE T CELL DERIVED CSF A C T I V T Y  TQ HOMOGENEITY, 
Diane Mochizuki, David L. Urdal, Carl J. March, Janes D. \Tatson , Steven Cil l is 
and Paul J. Conlon. lmrnunex Corp., Seattle, WA 98101. Univers i ty  o f  Auckland, 

Auckland, blew Zealand. 
Previously, we repor ted the par t ia l  puri f icat ion and characterization o f  3 CSF species 

der ived from the cu l tu re  supernatants o f  a myeloid cell l ine WEHI-3B and T cell l ine LBRFI-33. 
The 3 species designated CSF-2a. CSF-28 and c s F - 2 ~  were separable b y  both biochemical and 
biological cr i ter ia .  Two species, CSF-2a and CSF-2B. were produced by both WEHI-3B and 
LBRM-33 cells. The t h i r d  species, CSF-2y was produced only by the  LBRM-33 cell line. The 
three bioassays used to  measure the  CSF activi t ies were as follows: 1 )  the bone marrow 
pro l i ferat ion assay (MRMA): 2) Bone marrow colony forming assay (CFA);  and 31 the FDC-Pa 
prol i ferat ion assay. The MBMA and the CFA were capable o f  detecting al l  3 CSF species, 
whereas the  FDC-P2 assay detects on ly  CSF-2a and CSF-28. Fu r the r  characterization o f  the 
biological role of these CSFs and the i r  relat ionship to  other  lymphokines we fel t ,  could on ly  
be realized us inq homoqeneous CSF. LBRM-33 CSF-2a was the in i t ia l  species selected for  
pur i f icat ion and sequence determination because the  LBRM-33 cel ls produce re la t ive ly  
abundant quanti t ies o f  CSF-2a. In addit ion, the FDC-PZ prol i ferat ion assay for  CSF-2a is  
conducive to  monitorinq pur i f icat ion steps. Finally, there is  evidence that  CSF-2a acts on 
mult iple cel lular targets, indicating a pr imary role in regulat ing hemotopoiesis. We will 
describe the pur i f icat ion scheme used t o  p u r i f y  CSF-2a to  homogeneity and present part ial  
N-terminal amino acid sequence information. 

CHARACTERIZATION OF THE DEFECTIVE AMLR I m O m  ARPHKITIS. Richard M. Pope,tindZ 
McChesney, Norman Tala1 and Michael Fischbach, University of Texas Health Science Cen- 
ter, Audie L. Murphy Memorial Veterans Administration Hospital, San Antonio, TX 78284 

Cellular communication, represented in part by the autologous mixed lymphocyte response (AMLRX 
is defective in patients with rheumatoid arthritis (RA). 
der to further characterize this defect and to define its relationship to disease activity. T 
lymphocytes were stimulated with either a mitocycin C treated B lymphocyte enriched (B cell) 
or a macrophage enriched (M0) population. 
(PB) of patients with active RA, a significant (p<O.OOl) reduction of 3H incorporation of T 
lymphocytes stimulated by both B cells and M0 was observed. 
cantly (p<O.OOl) less stimulatory than M0 in patients with active RA compared to the controls. 
d in higher concentrations were normally capable of suppressing the B lymphocyte-T cell AMLR. 
M0 from patients with RA were somewhat less suppressive than normal M0. No excessive suppres- 
sion was observed. Significant (p<0.05-0.001) associations between disease activity as mea- 
sured by both ESR and the joint count and the AMLR, employing either B cells or M0, were ob- 
served. Defects of the AMLR were due to diminished production of interleukin-2 (IL-2) as 
measured by an IL-2 dependent cell line. Defects in proliferation could be partially restored 
by the addition of IL-2 to the AMLR. These data indicate that the defective AMLR observed in 
patients with RA is associated with disease activity, is more prominant when B lymphocyte en- 
riched populations are employed as the stimulator cells and is associated with a defective 
production of IL-2. These abnormalities of cellular communication may in part be responsible 
for the altered imunoregulation observed in patients with RA. 

0575 

These studies were performed in or- 

Employing cells isolated from the peripheral blood 

The B lymphocytes were signifi- 
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0576 HETEROGENEITY IN THE RESPONSE OF T CELLS TO ANTIGEN PRESENTED BY DIFFERENT ACCESSORY 
CELLS, Michael J. H. Ratcliffe * O ,  Michael H. Julius* and K. Jin Kim*. 
Basel Institute for Immunology, Basel, Switzerland and ICRF Tumour Immunology Unit 

Department of Zoology, University College London, UK 

Antigen specific BALB/c T cell lines were generated from in vivo primed lymph node 
T cells. Viable T cells were harvested every 5 days and restimulated with fresh antigen 
and irradiated syngeneic spleen cells. After 4 in vitro stimulations, purified T cells from 
such lines failed to respond to antigen in the absence of an exogenous source of antigen 
presenting cells (AFC1.  Addition of irradiated splenic or peritoneal APC restored antigen 
specific H-2 restricted T cell proliferation. A range of B cell lymphomas also supported 
specific T cell proliferation. Presentation of both soluble and particulate antigen was 
demonstrated. 

After 12 in vitro stimulations in the presence of irradiated syngeneic spleen cells and 
antigen, the T cell lines responded, as before, to antigen in the presence of exogenous 
splenic APC. The B cell lymphomas however were completely unable to support antigen specific 
T cell proliferation. Lack of responsiveness was not restored by the addition of exogenous 
IL-1, IL-2, IL-3 or factors produced by an ongoing T-APC interaction. 

presented by B lymphoma cells and splenic APC and hence there are qualitative differences 
i n  the presentation of antiqen by distinct APC types. 

These results demonstrate that T cells have the capacity to distinguish between antigen 

0577 A NOVEL LYMPHOKINE ACTIVITY INVOLVED IN T CELL ACTIVATION, David H. Raulet 
Massachusetts Institute of Technology, Cambridge, MA 02139 

We have found evidence for a novel lymphokine activity in T cell activation. The factor is 
produced by T cell hybridomas which also produce small amounts of Interleukin-2 (IL-Z), but 
can be separated from IL-2 by depleting the latter factor by absorption with a clone IL-2 
addicted CTL clone. The novel lymphokine activity, which we call "T cell activating factor 
(TAF)", stimulates production of IL-2 by enriched T cell populations in conjunction with 
Concanavalin A or alloantigen. Furthermore, the factor synergizes with IE-2 preparations 
in atimulating activation (3H-Thymidine incorporation) of T cell populations. We propose 
that TAF is a T cell-derived lymphokine which regulates production of other T cell derived 
factors, such as IL-2. 

0578 ACCESSORY M " I S M S  IN HI" T CELL ACl'IVATION, Jamy J. Rosenwasser, Daninic E. 
Picarella, Thanas E. Brown, and Hark R. Windt. 
Boston, MA 02111 

Wts-New Eqland Medical Center, 

Our laboratory is interested in  defining the precise paremeters of accessory functions i n  
hmnn T ce l l  antigen recognition. In order to  study the mechanism of antigen presentation in 
hunans, w have begun to  study the cellular and molecular characteristics of hunan irmarne re- 
activity to  insulin in vitro. The insulin specific proliferative response of periperhal blood 
mxlotluclear cells ( m C e  19 subjects with insulin dependent diabetes m e l l i t u s  (IDIM) was 
d e d .  We have fomd that at least 4 of those subjects made significant in v i t r o  blasto- 
genic responses to  heterologcus (beef or pork insulin). These PBMC r e s p o n s e s a r T c e l 1  and 
mxlocyte dependent as assessed by standard methods of PBMC fractionation as well as elimina- 
tion of cellular subpopulations by mxloclonal antibodies. In addition, optimal T cell recog- 
nition of autol%ous mocyte associated insulin is also dependent on partially purified in- 
terleukin-1 (IL-1) , a mediator also produced by m c y t e s .  Autologous mxlocytes, frozen in 
dimthylsulfoxide and fe ta l  calf serum, and then thawed after 2-4 weeks at - 7 R ,  were also 
capable of supporting accessory functions in insulin specific T cell activation. In order to 
m r e  fully ewlore the mechanism of specific antigenic epitope presentation t o  imnune T cells 
in hurans, rn are establishing 1% term T cell lines reactive to  insulin, with the idea of 
eventually developing insulin specific T cel l  clones or T-T hybridornas. We are also involved 
in studying other accessory cells such as hman vascular endothelial cells (HVEC) . We have 
&d PtpVE -of producing an IL-1 like activity and providing accessory func- 
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0579 AGE-DEPFNDFNT DEFICIT IN T CELL RESPONSE: DEFECTIVE ANTIGEN PRESENTING CELLS, 
WeDhen A. Stohlman, Glenn Efatsushima, and Nancy Casteel, University of  Southern 
California School of Medicine, Los Angeles, CA 90033 

Young SJL mice have a unique age-dependent functional T-heluer cell deficiency that is 

overcome by aging. 
mount a DTH-type response to SRBC, vesicular stomatitis virus or mouse hepatitis virus. 
In S.TL this response reaches maximal adult levels by 12 weeks of age. 
of as few as 5x1n4 thioglycolate elicited peritoneal exudate cells from 12 week donors 
reconstitutes the response of 6 week recinients. 
is a radiation resistant (2000R), Seuhadex G - l n  adherent cell, expressing Ia but not 
Thy-1.2 on its cell surcace. 
shows that expression 
defect in antigen presenting cells that inhibits their ability to resnond to antigen. 

We have found that 6 week old SJL but not CS7B1/6 mice are unable to 

Intravenous transfer 

The cell mediatine this reconstitution 

Transfer of cells from recombinant inbred strains clearly 
of Ia is required, suggesting that SJL have a unique maturational 

0580 LANGERHANS CELLS PRESENT HAPTENS IN IMMUNOGENIC FORM IN THE FACE OF COMPETING DOWN- 
REGULATING SIGNALS FROM OTHER EPIDERMAL ELEMENTS,Sabra Sullivan, J.Wayne Streilein,and 
Paul R.Bergstresser, UT Health Science Center Dallas, Dallas, TX. 75235 

We have observed that skin which is deficient in normal numbers of functioning Langerhans 
Cells (LC) fails to sustain the induction of contact hypersensitivity (CH) to simple haptens. 
Moreover, immunizing through LC deficient skin results in a state of specific unresponsive- 
ness which can be adoptively transferred with T cells. 
processes, we have taken advantage of our  ability to enrich routinely hamster epidermal cell 
suspensions (EC) for LC (38-44%).  Hamster EC enriched for LC, when haptenated in vitro with 
TNBS and inoculated intravenously into recipient hamsters, induce intense CH with no evidence 
of accompanying down regulation; TNP-EC depleted of LC induce unresponsiveness when inocu- 
lated intravenously. 
moderate intensity, but also evokes a significant component of down regulation. 
that LC compete with other epidermal cells in their capacity to present antigen in an obli- 
gatorily immunogenic manner. 
techniques to develop a protocol that allows us to enrich for, and deplete mouse EC of LC. 
EC prepared in this manner contain 97% Ia+ LC; the cohort EC depleted of Ia+ cells contains 
virtually no LC. With these enriched cell suspensions it now becomes possible to determine 
in mice whether Langerhans cells also deliver an obligatory immunogenic signal and what role 
they, and other epidermal cell populations, play in evoking the down regulatory component. 

To assess the role of LC in these 

In mice, inoculation with TNP-EC containing up to 15% LC induces CH of 
We conclude 

More recently, we have utilized ficoll gradients and FACS 

0581 DISTINCT ROLE OF ADULT AND NEONATAL MONOCYTES I N  THE ANTIGEN-INDUCED PLAQUE-FORMING 
RESPONSE I N  MAN. Maarten J.D. van Tol, J i t s k e  Z i j l s t r a ,  Ben J.M; Zegers and Rudy 
Un ive rs i t y  Chi ldren‘s  Hospi ta l  “Het Wilhelmina Kinderziekenhuis , Utrecht, The 

uman cord blood mononuclear c e l l s  (CBMC) are able t o  mount an ant igen-speci f ic  IgM plaque- 
onning c e l l  (PFC)-response a f t e r  i n  v i t r o  s t imu la t i on  w i t h  the T cell-dependent antigen 
valbumin (OA). The ant igen dose requirement f o r  an optimal i nduc t i on  o f  PFCs i n  cu l tu res  o f  
BMC d i f f e r s  from t h a t  obtained f o r  a d u l t  per iphera l  blood mononuclear c e l l s  (PBMC), i .e. 0.03 
g OA/ml f o r  CBMC vs. 3.0 ug OA/ml f o r  a d u l t  PBMC. Studies on semi-al logeneic combinations of 
eonatal o r  parental lymphocytes and monocytes (adherent c e l l s )  respect ive ly  revealed t h a t  
dherent c e l l s  (AC) p lay  a p i v o t a l  r o l e  i n  the determination o f  the optimal antigen dose. I t 
merged from ant igen pu ls ing  experiments t h a t  neonatal AC requ i re  a hundredfold less amount o f  
A t o  func t i on  e f f e c t i v e l y  as ant igen present ing c e l l s .  By c u l t u r i n g  CBMC i n  the presence of 
he prostaglandin synthetase i n h i b i t o r  indomethacin the ant igen dose response curve s h i f t e d  t o  
h a t  obtained f o r  a d u l t  PBMC. Antigen pu ls ing  experiments suggested t h a t  the ac t i on  o f  indo- 
e thac in i s  located a t  the s i t e  o f  the AC. These r e s u l t s  are suggestive f o r  a r o l e  o f  PGEz i n  
e modulat ion o f  the ant igen handl ing p roper t i es  o f  monocytes. However, data concerning the 

GE2 sec re t i on  by a d u l t  and neonatal AC and the observation t h a t  Organon 7258, a l so  an 

o r  CBMC i n d i c a t e  t h a t  indomethacin acts  on the ant igen handling by neonatal monocytes along 
the cycloxygenase pathway, d i d  no t  a f f e c t  the antigen dose-response r e l a t i o n s h i p  

Bnother mechanism than the i n h i b i t i o n  o f  PGEz production. 
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NTIGEN PRESENTATION AND IL-1 PRODUCTION BY HLA-DR COMPATIBLE ENDOTHELIAL CELLS. 
ynthia Wagner, Denis R .  Burger, Elaine McCall, R. Mark Vetto, VA Medical Center, 0582 
Portland, OR 97201 

We have investigated the mechanism of antigen presentation by vascular endothelial cells 
(VE). 
ECGF and fibronectin. 
to MO-depleted human T cells and activation assesed by blthymidine uptake. 
man) compatible VE were effective in reconstituting MO-depleted T-cell proliferation whereas 
fibroblasts and smooth muscle cells cultured from the same umbilical veins were not. The VE 
reconstituted responses were antigen-specific and blocked by monoclonal antibodies to 
endothelial antigens but not to MO antigens. 
Ia on the surfaces of VE, these responses were HLA-DR restricted and blocked by monoclonal 
antibodies to HU-DR framework structures. 
antigens only after intereaction with lymphocytes was suggested using immunoprecipitation of 
internally radiolabelled VE membrane proteins. 
endothelial cells secrete a factor that has IL-1-like activity. Thus VE appear to express 
the conventional requirements of antigen-presenting cells; Ia and IL-1. 

Human umbilical vein VE were propagated in long term culture by supplementation with 
Subcultured VE (passages 3,5.6,7 9 17,18) were used to present antiged 

Ia (HLA-DR in 

Although it has been difficult to demonstrate 

Whether VE synthesize and express surface Ia 

Additional experiments demonstrate that 

0583 IMMUNOSUPPRESSIVE MACROPHAGES ASSOCIATED WITH TERMINATION OF THE L5178Y LYMPHOMA 
TUWOR DORMANT STATE IN DBA/2 MICE, E. Frederick Wheelock, Michael K. Robinson, 
Takeshi Okayasu. Hahnemann Univers i ty ,  Phi ladelph ia,  PA 19102 

I n  the L5178Y lymphoma tumor dormant s ta te,  small numbers o f  l e t h a l  tumor c e l l s  p e r s i s t  i n  
the per i toneal  cav i t y  o f  c l i n i c a l l y  normal DBA/2 mice f o r  many months before growing out  t o  
produce a s c i t i c  tumors. 
macrophages w i t h  increased capacity t o  suppress the v i  t r o  generation o f  secondary a n t i -  
L5178Y c e l l  cy to tox i c  T lymphocyte (CTL) response a p p e a r i n t h e  per i toneal  cav i ty .  These 
macrophages, when t rans fe r red  t o  the per i toneal  cav i t y  o f  L5178Y cell-immunized mice, subvert 
t h e i r  res is tance t o  L5178Y c e l l  t ransplantat ion.  Imnunosuppressive macrophages cu l tu red  
v i t r o  f o r  24 hours produce a f a c t o r  which a l so  suppresses the i n  v i t r o  generation o f  CTL. 
This imnunoregulatory  f a c t o r  i s  being characterized and i d e n t i n e m e  be1 ieve t h a t  imnuno- 
suppressive macrophages d i s r u p t  the imnunoregul a tory  c i r c u i t s  t h a t  con t ro l  the tumor dormant 
state, by preventing the generation o f  cy to tox i c  T lymphocytes i n  the per i toneal  cav i ty .  As 
a consequence, L5178Y c e l l s  i n  a tumor dormant s t a t e  can p r o l i f e r a t e  progress ive ly  t o  form an 
a s c i t i c  tumor. 

During the  30 day pe r iod  before developement o f  a s c i t i c  tumors, 

Cognate and Non-Cognate T-B Cell Interaction: Physiological Relevance 

0% 
o f  Genoa, 16132 I t a l y  and Dept. o f  Microbiology, UCLA, Los Angeles. CA. U.S.A. 90024. 

I f  one considers natura l  (non der ivat ized)  p ro te in  ant igembear ing a number o f  d i f f e r e n t  s i t e s  
recognized by T and/or B c e l l s .  the question i s  whether T c e l l s  w i t h  one s ing le  s p e c i f i c i t y  
can help a l l  the poss ib le  B c e l l s  ava i l ab le  i n  the antigen s p e c i f i c  repe r to i re .  We used an i n  
v i t r o  he lper  assay i n  which T g r l l s  were primed w i t h  E.co l i  B-galactosidase (GZ)  (MI125 Kdx4) 
o r  w i t h  cyanogen bromide pep thks .  The B c e l l s  were spec i f i (  fo! the uhol-e molecule. Antibo- 
d ies were quant i ta ted by ELISA. 
no t  a l l  b ind ing ant ibodies t o  r e s t o r e  
ra t i ons  obtained from mutant s t h i n s  o f  
b ind ing ant ibodies was observed when T c e l l s  had been 

CAN THE FINE SPECIFICITY OF T CELLS DICTATE THE FINE SPECIFICITY OF ACTIVATED B CELLS? 
F.Celada, F.Manca, E.Sercarzo, A.Kunk1 and D.Fenoglio, Dept. o f  Immunology, Un ive rs i t y  

The f c - s p e c i f i c i t y  was a n a l y z e  by capacity o f  some but  

Ac t i va t i ng  a n t i  
bodies were obtained when T c e l l s  had been primed w i t h  CB20 and CB21. I n  contrast  w i t h  these 
data, Krzych and Sercarz have recen t l y  reported t h a t  i n  an hapten-carr ier system help i s  on l y  
provided by CB2 and CBlO primed T c e l l s .  These r e s u l t s  i nd i ca te  t h a t  T c e l l s ' f i n e  s p e c i f i c i t y  
can d i c t a t e  B c e l l  f i n e  s p e c i f i c i t y .  Whether t h i s  r e s t r i c t i o n  i s  due t o  a p a r t i c u l a r  s t e r i c  
o r i e n t a t i o n  o f  the b r idg ing  antigen o r  t o  the  requirement f o r  T and B epitopes t o  s i t  on the 

.+" same " ~ r -  l l n l  + '  hac to hr 
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THREE CLASSES OF SIGNALLING MOLFXULES ON B CELL MEMBRANES, R.B. Corley, N.J.LoCascio, 
T. Kuhara, L.W. Arnold, P.S. P i l l a i ,  D.W. Sco t t  and G. Haughton. LUke Medical Center ,  
mrham, NC 27710 and Universi ty  of North Carol ina,  Chapel H i l l ,  NC 27514 

Os5 

The quest ion of whether su r face  innnunoglobulin (619) and I a  molecules have a s igna l l i ng  func- 
t i o n  i n  helper T (Th) cell-dependent a c t i v a t i o n  of r e s t i n g  B cells is being evaluated. Two 
sources  of B cells have been used, one a p u r i f i e d  populat ion of hapten-binding B c e l l s ,  t h e  
other  a B cel l  lymphoma, CH12, with known ant igen s p e c i f i c i t y .  C H l Z  has t h e  a c t i v a t i o n  prop- 
e r t i e s  of a r e s t i n g  B c e l l .  The requirement fo r  ant igen i n  B cel l  a c t i v a t i o n  was s tud ied  
using Th c e l l s  s e l ec t ed  such t h a t  thex in t e rac t ed  with B cells i n  the  absence of t h e  sIg- 
ant igen binding. 
used unless  t he  B c e l l  ant igen was a l s b  p re sen t  i n  e d l t u r e ,  demonstrating t h a t  sIg-ligand 
i n t e r a c t i o n s  con t r ibu te  t o  B cell act ivat icm.  The requirement fo r  sIg-ligand binding could 
be overcome using higher m u l t i p l i c i t i e s  of T cell help. However, Th cell recogni t ion of B 
c e l l  I a  was still  e s s e n t i a l .  Preliminary evidence t h a t  Th c e l l - I a  i n t e r a c t i o n s  r e s u l t  i n  the 
t ransmission of an a c t i v a t i o n  s i g n a l  is provided from t h e  study of C H l Z .  Only Th c e l l s  t h a t  
i n t e r a c t  with I-E molecules on CH12 a c t i v a t e  the  lymphma, even though CIll2 express  both I-A 
and I-E molecules. Whether only one I a  molecule is func t iona l  on normal r e s t i n g  B C e l l s  is 
unknown and c u r r e n t l y  under inves t iga t ion .  Taken together ,  t hese  da t a  ind ica t e  t h a t  both s I g  
and I a  molecules funct ion a s  s igna l l i ng  r ecep to r s  i n  B c e l l  a c t i v a t i o n ,  possibly by inducing 
the  expression of a t h i r d  class of membrane receptors ,  i n  p a r t i c u l a r  those t h a t  bind the  
f a c t o r s  t h a t  promote growth and d i f f e r e n t i a t i o n  of responding B c e l l s .  

B c e l l s  were not  act&vat& kohnwmal r a t i o s  of Th c e l l s  and B cells were 

0586 POLYCLONAL STIMULATION W R E S l T K B T P b i C  T L-, 
Anthony L. DeFranco, Jonathan D. Ashwell. Ronald H. Schwartz and W i l l i a r  E. Paul, 
Department o f  Microbiology 6 Inunology, University o f  California, San Francisco, CA 
94143 and Laboratory o f  Ilunology,  NIAID, NIH. Bethesda. MI 20205 

Polyclonal B lylnphocyte activation, prol i ferat ion,  and antibody secretion werestimulated by 
a long te rn  cloned T lynphocyte l i n e  (11.4) i n  the presence o f  i t s  antigen, GAT. These 
8 c e l l  responses wereobserved i n  ce l l s  frm both n o m l  and Xid mice and were not res t r i c ted  
by antigens o f  the major histmompatabil ity complex (WC) p r x d e d  tha t  optimal nubers o f  T 
cel ls,  optimal nupbers o f  syngeneic antigen presenting cells, and optimal concentrations o f  
GAT were a l l  present. The a b i l i t y  t o  stimulate t h i s  MC-unrestricted pathway o f  B c e l l  
act ivat ion and pro l i fe ra t ion  was not unique t o  11.4 cells, but was also a property o f  the 
major i ty o f  cloned T c e l l  l i y s  a@ interleukin-2 secreting T c e l l  hybr idaas tested. The 
polyclonal unrestricted nature o f  the B c e l l  response strongly suggeststhe existence o f  a 
novel T-cell derived factor or'fa&rs tk@t can cause rest ing B ce l l s  t o  enter 61 phase o f  
the c e l l  cycle. V i r tua l l y  a l l  rest'ing B 'cdls h la rged  i n  response t o  t h i s  putative B c e l l  
act ivat ing factor released by ant igen-st lwlated 11.4 cel ls.  An t i - imnog lobu l in  reagents 
can also stimulate t h i s  event, suggesting tha t  para l le l  pathways ex is t  f o r  B c e l l  activation. 
These act ivat ing factors appeared t o  be l im i t i ng  f o r  B c e l l  p ro l i fe ra t ion  as evidenced by a 
narked synergy between a n t i - p  and suboptimal numbers o f  antigen-stimulated 11.4 cel ls.  

0587 ACTIVATION OF B CELLS BY AUTOREACTIVB T CELLS, Alison Finnegan and Richard J. Hodes, 
Immunology Branch, N C I ,  NIR, Bethesda. MD 20205 

Studies  were c a r r i e d  ou t  t o  cha rac t e r i ze  t h e  r e l a t i o n s h i p  of au to reac t ive  T c e l l s  t o  ant igen 
s p e c i f i c  M1C-restricted T c e l l s  i n  t h e i r  a b i l i t y  t o  induce B c e l l s  t o  synthesize imuno- 
globul in .  
spleen and lymph node c e l l  populations. Autoreactive T c e l l s  were found t o  be ac t iva t ed  by 
d i r e c t  recogni t ion of e i t h e r  syngeneic I-A or I-E subregion encoded ant igens i n  the  absence 
of  any apparent foreign an t igen . .  Cloned au to reac t ive  T c e l l s  when mtimulated were capable  of  
inducing unprimed B cells t o  synthesize IgM anbibodies. The a c t i v a t i o n  of B c e l l s  t o  produce 
IgM required the  au to reac t ive  T cells t o  i n t e r a c t  9 t h  snygeneic an t igen  prementlng cells, 
but  d id  not r equ i r e  the  add i t ion  of exogenous antigen.: Once a c t i v a t e d  these  T cells induced 
both syngeneic and al logeneic  B cells t o  produce anGIbody polyclonally. Cloned au to reac t ive  
T c e l l s  were a l s o  a b l e  t o  ind r re  the  production of E&! by B c e l l s .  In c o n t r a s t  t o  t h e  cir- 
cumstance required f o r  t h e  syn thes i s  of  I g U  ant ibodies .  t he  induct ion of  IgG antibodiem by 
the  same cloned T c e l l s  required primed B c a l l s  and s t imu la t ion  with mpecific ant igen.  The 
a c t i v a t i o n  of  B c e l l s  t o  produce IgG required the  d i r e c t  recogni t ion by the au to reac t ive  
T c e l l  o f  s e l f  Ia determinants expressed on t h e  B cel l  surface.  These r e e u l t s  i n d i c a t e  t h a t  
au to reac t ive  T c e l l s  resemble antigen-mpecific MHC-restricted T c e l l s  in t h e i r  a b i l i t y  t o  
funct ion as T helper  c e l l s  through d i s t i n c t  MHC-restricted and MC-unrestricted pathways. 

A number of  au to reac t ive  T c e l l  l i n e s  and c lones  e r e  i s o l a t e d  from ant igen pr ieed 
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0588 HHC RESTRICTED ANTIBODIES. Pavol lvanyi, Jacqueline Llmpens, T i n e  Leupers. 
Central Laboratory of the Netherlands Red Cross Blood Transfusion Service,  
Plesmanlaan 125,  1066 C X  Amsterdam. 

C57B1/6 (H-Zb) mice were immunized w i t h  Sendai v i rus  coated syngeneic cells. 
Cytotoxic ant ibodies  were tes ted on normal and Sendai v i rus  coated lymph node c e l l s o f  syngeneic 
and al logeneic  H-2 congenic mouse s t r a i n s .  A selected example of two sera  a f t e r  12 weeks of 
irmnunization appear a s  i l l u s t r a t i v e .  

C57B1/6 610 810.02 B1O.BR B I O . H  B I O . Y  Bl0.n BIO.S B 1 O . R I i i  

v- v+ v- v+ v- v+ v- v+ v- v+ v- v+ v- v+ v- v+ v- v+ 

0 2 4 1 1 7 0  15 3 20 0 9 5 2 4  0 1 6  0 0  0 8 
(V- and V+ f o r  normal and Sendai coated c e l l s ,  cy to toxic i ty  is expressed by t h e  Eytotoxici ty  

These data  show t h a t  in jec t ions  o f  Sendai v i rus  coated syngeneic c e l l s  could induce cytotoxic  
ant ibodies  whose resct ion pat tern is  dependent on two f a c t o r s ,  1) presence of v i r u s ,  2) t h e  
H-2 haplotype of t h e  ta rge t  cells. These f indings a r e  s imi la r  t o  data  obtained w i t h  HHC re- 
s t r i c t e d  CTL's but we do not know whether w e  a r e  deal ing w i t h  the same phenomenon. Certainly,  
H-2 publ ic  but not H-2 pr iva te  determinants appear as  r e s t r i c t l o n  elements. 

b b d k f P q S r 

o 2 2 0 1 5 0  7 o 4 0 2 4  0 8  0 9  0 0  o o 

Scoring Grade which roughly corresponds t o  t i t e r ) .  

0589 HELPER T CELL EPITOPE SPECIFICITY REGULATES B CELL (ANTIBODY) SPECIFICITY, 
H. Kawamura. I. Berkower, C. Glover and J .  Berzofsky, N C I ,  NIH,  Bethesda, HD 20205 

We have s tudied t h e  r o l e  of helper  T cel l  epi tope s p e c i f i c i t y  i n  determining t h e  s p e c i f i c i t y  
of an t ibodies  made t o  d i f f e r e n t  p a r t s  of s globular  pro te in  ant igen,  myoglobin, i n  which each 
epi tope has a unique loca t ion  i n  r e l a t i o n  t o  every o ther  epitope. Splenic  B lymphocytes 
from mice immunized with na t ive  myoglobin were cocultured with helper  T lymphocytes from 
mice immunized with cleavage peptide fragments of myoglobin, i n  the  presence of na t ive  
myoglobin in the  cul ture .  
s p e c i f i c i t y  by binding t o  fragments of myoglobin i n  a radioimmunoassay. 
were from mice immune t o  fragment (1-551, t h e  ant ibodies  made aga ins t  whole myoglobin usual ly  
bound p r e f e r e n t i a l l y  t o  fragment (1-551, more than t o  fragment (132-153). In cont ras t ,  when 
t h e  T c e l l s  were immune t o  fragment (132-1531, the  ant ibodies  produced by the  same B c e l l  
preparat ion p r e f e r e n t i a l l y  bound f f a g l m t  (132-153). 
f i c  f o r  fragment 132-153 r e s u l t e d  in a higher proportion of antibody s w c i f i c  f o r  fragment 
132-153 than did he lp  by polyclonal myoglobt r rpec i f ic  T cells. 
BlO.AC3R) cells, which, because of gene cont ro l ,  do not  make anti-fragment (132-153) when 
helped by myoglobin-specific T cells, do M k e  ant ibodiee with t h i s  f i n e  s p e c i f i c i t y  when 
helped by fowl gammaglobulin s p e c i f i c  T cells cul tured with myoglobin coupled t o  t h i s  
carrier. 
with c e r t a i n  steric re la t ionships  t o  t h e  si te bound by t h e  T cell. 
s t r a i n t  nay be proximity. 
T c e l l  epi tope s p e c i f i c i t y  can simultaneously cont ro l  the  f i n e  s p e c i f i c i t y  of ant ibodies  made, 

Antibodies secreted into t h e  c u l t u r e  f l u i d  were assessed f o r  f i n e  
When t h e  T cells 

Similar ly ,  he lp  by T cell clones speci- 

Also, myoglobin-specific 

We conclude t h a t  the  he lper  T cel l  p r e f e r e n t i a l l y  help6 B c e l l s  which bind epi topes 
One such steric con- 

These f indings explain how 11: genes f o r  myoglobin, which control  

05% 
52242 and Univ. of S. Alabama Coll. of Med., Mobile, AL 36688. 

Recent s tudies  hpve indicated t h a t  MOPC-315, dn IgA, X , anti-TNP secre t ing  mouse 
plasmacytana, i s  Lyb3 (1) .  Further s tudies  ind ica te  t h a t  cfone growth control requires  
macrophages and suggest t h a t  an H-2 r e s t r i c t e d  interaction- occurs between the T c e l l s  
and macrophages (present  evidence suggests t h a t ,  f o r  clone growth control, an H-2 re- 
s t r i c t e d  interaction exists neither between MOPC-315 and the macrophage nor between MOPC- 
315 and the T cell). 
regard t o  the Lyb5 
regarding the roles of monoeWte and T c e l l  derived f a c t o r s  i n  the  control of Lyb5 8 c e l l  
p ro l i fe ra t ion  (3) .  

pendent and i s  c o n t d y +  iotype , spec i f ic  T cells (4) .  
secreted by these c e l l s  may be the same ( o r  re la ted  t o )  the TRF-like f a c t o r s  w h i c h  i n -  
fluence B c e l l  d i f f e r e n t i a t i o n  ( 3 ) .  

(1)  J.D. Kemp, J.W. Rohrer, and 8.T. Huber (1982) Imnunol Rev 69:127. 
(2) A. Singer and R.J. Hodes (1983) Ann Rev 1 m n u n o m . -  
(3)  M .  Howard and W.E. Paul (1983) AnnRrIih%iii-1:307. 
(4)  J.W. Rohrer, R.K. Gershon. R . G .  Lynch, and J.D. Kemp (1983) J Mol Cell Imnunol 1:50. 

IS MOPC-315 A MODEL FOR ANTIGEN SPECIFIC MODULATION OF THE LYB3+,5+,7+ B CELL 
SUBSET? J.D. Kemp and J.W. Rohrer, Univ.  of Iowa Coll. of Med., Iowa City,  IA 

These f indings c lose ly  resemble those of Singer  and Hodes w i t h  
B c e l l  subset ( 2 )  and are compatible w i t h  the model of Howard+and Paul 

In te res t ing ly  anti  bod secretor control of MOPC-315 i s  apparently macrophage inde- 
Soluble e f f e c t o r  fac tors  
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0591 FERON, Jean-Pierre K o l b ,  Juana Wietzerbin, Lili der Stepani and Rebecca Falcoff, Ins- 
t m u r i e  , Paris, France. 
The presence of B cell-growth factor (and other T cell-derived lymphokines) was tested in su- 
pernatants of hlmran lymphocytes stimulated with PHA. In the course of the various steps of 
fractionation used for the enrichment of gamma interferon, both activities copurified on se- 
veral matrix. For instancq, they could be absorbed and then eluted from silicic acid beads, 
columns of Cibacron Blue Sepharose, Procion Red Agarose and Decyl Agamse. Bowever, succes- 
ful separation accordlq'to their differences in molecular weight was achieved by elution 
from polyacrylamide slab gels. 
Thus, both molecules share a n W e r  of biochemical characteristics and these results Stress 
the need for caution when asmibing physiological properties to a given lymphokine. 

besides, BCGF could be separated from human T cell replacing factor (TRF) by its chmmatogrq- 
hic behaviour on Decyl Agarose, and from intdrleukin 2(11-2) by the technique of gel elution 

3n conclusion, those four lymphokines, (IL-2, TRF IFN~ and BCGF) although displaying some 
common physico-chemical properties, could be readl:, dissociated on appropriate matrix. 

COMPARATIVE CHROMATOGRAPHIC PROPERTIES OF HUMAN B CELL GROWTH FACMR AND GAMMA INPER- 

05% ROLE OF ANTIGEN-SPECIFIC B 
A Malynn and Henry H. Wortis, Tufts University School of Medicine, Boston, MA 02111. 

CELLS IN THE INDUCTION OF SRBC-SPECIFIC T CELLS, Barbara 

In this study, we address the question of antigen presentation by antigen-activated B 
cells. The data indicate that optimalln- proliferation of T cells from mice primed 
with SRBC or HoRBC requires the presence of B cells primed to the relevant antigen. B cells 
prepared from lymph nodes of mice primed with irrelevant antigens are not effective antigen 
presenting cells for SRBC-specific T cell proliferation. This is true even when both SRBC and 
the antigen to which the B cells are primed are included in the culture. In contrast, B cells 
specific for a hapten determinant coupled to W C  are able to induce proliferation of T cells 
specific for SRBC determinants. The requirement for specific B cells is retained in the 
presence of optimal concentrations of exogenous IG1. Proliferation induced by B cells is 
blocked by addition of monoclonal anti-Ia antibodies. We conclude from these data that 
antigen specific B cells play a role in the induction of T cell proliferative responses to 
SRBC and HoRBC antigens. Two models are proposed: either B cells, upon antigen interaction 
with surface antibody, are able to act as accessory cells to induce Ia-dependent proliferation 
of immune T cells; OK B cells augment the T cell proliferative response by secretion of 
antibody, leading to opsonization of the antigen for macrophage uptake and presentation. 

0593 MHC-RESTRICTED COGNATE RECOGNITION OF ANTIGEN IS REQUIRED FOR T CELL ACTIVATION OF 
LYBS' CELLS, D. E. Mosier and A. J. Feeney, Fox Chase Cancer Center, Phila., PA 19111 

One model of T cell-dependent antibody formation proposes that two distinct forms of T-B 
cell interaction occur and that they are determined by the phenotype of the B cell subset 
being activated. 
postulated to be induced to antibody formation by MHC-restricted T-B interaction. The inter- 
action between T cells and LybS' B cells (absent in CBA/N mice) is suggested to be hHC- 
unrestricted and factor-mediated. 

response to phosphorylcholine-keyhole limpet hemocyanin (PC-KLH). LybY B cells from CBA/N 
mice do not make a primary IgH response to PC-KLH, so the anti-PC IgM response derives mainly 
(if not exclusively) from the Lyb9 B cell subset. KLH-specific T cell lines were shown to 
induce unprimed B cells from &rml (Wt not CBA/N) mice to produce PC-KLH responses. 
responses required hapten-carrier linkage and T cell requirement could not be replaced by T 
cell-derived factors. The interaction betwen T cells and B cells (as well as antigen- 
presenting cells) was dependent upon sharing the same MHC locus. 
cell lines could help CBA/N B cells produce anti-TNP antibody when stimulated with TNP-KLH. 
These results show that LybS' B cells have the same requirements for MHC-restricted T-B 
interaction as Lyb5- B cells and, therefore, that the above model is not generally correct. 

The Lyb5- B cell subset (present in CBA/N xid mice and normal mice) is 

We have tested the general applicability of this model using the in vitro antibody 

These 

The same KLH-specific T 
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HC-RESTRICTED HELPER SIGNAL IN THE PFC RESPONSE OF ANTI-19-ACTIVATED B 
ELLS. Hans-Peter Tony and David C. Parker, University of Massachusetts 

In order to study B cell-T cell cooperation more closely, we set up a system 
of polyclonal 8 cell activation via rabbit-anti-Ig and cloned T helper cells 
reactive against the F(ab')2 of normal rabbit Ig. We established a set of T 
cell hybridmas which produce IL-2 and induce B cell proliferation and Ig 
secretion in an antigen-specific and MHC-restricted way. These T cell hybrids 
help small B cells to polyclonal Ig secretion under conditions in which 
antigen nonspecific helper factors are insufficient: 1) upon stimulation with 
soluble F(ab')z-aIgD, and 2) with low doses of F(ab')2 aIgM. This system 
enables us to study T cell activation in T cell-B cell cooperation as well as 
different stages of B cell activation in low density cultures. Our results 
indicate that 1) anti-Ig and the T cell hybrids can provide all necessary 
signals for a small, resting B cell to proliferate and mature to high-rate Ig 
secretion, and 2) the response is proportional to the number of B cells and 
the amount of anti-Ig, and 3) the response is fully MHC-restricted at the T-B 
cell level for B cell proliferation as well as maturation to Ig secretion. 

0594 F 
Medical School, Worcester, MA 01605 

0595 MHC AND I@ RESTRICTION REQUIREMENTS BETWEEN T HELPER CELLS AND LYB-5T 
AND LYB-5 MEMORY B CELLS IN RESPONSE TO PHOSPHOCHOLINE (PC), Linda S. 
Wicker, Alfred Singer, and James J. Kenny, Merck Sharp & Dohme Research Laboratories, 
Rahway, N J  07065, Immunology Branch, NCI, NIH, and the Uniformed Services University 
of the Health Sciences, Bethesda, MD 20814 

The immune response to PC in normal micf is composed of a n t i p i e s  derived from the two major 
B cell subsets, Lyb-5' and Lyb-5-. Lyb-5 B cells produce T15 PC-specific antibodies primarily 
of the IgM and 1 6 3  classes whereas Lyb-5- B cells produce T15- antibodies which are predominantly 
IgGl and IgGZ(a + b). In order to  study genetic restrictions in  T helper cell activation of Lyb-5 
and Lyb-5 Keyhole Limpet 
Hemocyanin (KLHFprimed T helper cells G d y r m a l  or xid B cells primed with PC-Hy (PC 
conjugated Limulus hemus hemocyanih) were t r a n s f e r r x t o  irradiated recipients along with 
PC-KLH. I m @ 3 % d  IgG2 anti-PC plaque-forming cell responses were analyzed seven 
days later. W e  have found that T helper cells and B cells need not possess identical genes at the 
@ locuq such IgH-mismatched cells generate normal secondary anti-PC anti- responses in 
respect to idiotype and isotype. However, adoptive transfer of PC' H-Zb and H-2 B cells and 
b x k -7 k KLH' chimeric T cells r$v&ed MHC-restriction in the a-ation onfgG3, 161, and 
IgG2 memory B cells. Both Lyb-5 and Lyb-5 B cells producing these isotypes required an 
MHC-restricted T helper cell Signal. In contrast, a larga T15 predominant IgM response could be 
elicited in an MHC-unrestricted manner from PC' Lyb-5 

B cells, we have utilized an in vivo adoptive t r a n s f a  protocol. 

1 

B cells. 

ACITVATICN OF ANPIGEN-SPECIFIC B CELL5 ISOLATED FKN UNPRIMED AND "€'-PRIMED 0596 m a ,  Eitan Yefenof, E. Charles b, J.w. 
Texas Health Science Center, Dallas, Texas 75235 

and E.S. vitetta, university of 

Antigen ("P)-binding cells fmm noml (ABC) and "P-primd (PABC) mice were  enriched and 
analyzed. Both cell populations expressed sIqM 
and sIgD. FollaKing activation by thyrms4epmdent ('ID) or thyms-independent (TI) 
antigens, ABc differentiated into IgM-secreting cells while PABC proauoed mstly I$. 
Diffemntiaticn of bath ABC and PABC in resp3nse to TI-"P was deperdat up3n the addition 
of T cell-derived cytokines. HrxrRver, aptimal IgM reqmses in ABc required higher 
concentrations of antigen and cytokines than those required to induce IgG resp3nses in 
PABC. In the presence of cytokines, anti-Ig antibodies could induce ABC to proliferate 
but not  to differentiate into antibody-secreting cells. L M e r  the sam circxmstances, 
PABC proliferated and differentiated into IgGsecreting cells. %en "P was errplsrea, 
ABC viere activatedx secrete anti-w I ~ M  a d y  un&r mnditions of cxqnate recognition, - i.e. in the presence of prW T cells and the ~ r q x i a t e  carrier. Cn the other hand, 
when "IW was enplcqed, differentiation of PABC into IgG-secreting cells was a- 
plished by the addition of cytokines to the culture. The ability of PABC to differentiate 
in response to anti-Iq and TI- may be attrhted either to residual antigen-primea T 
cells "amtami~tbg" the B cell cultures (and perhaps Secreting high levels of cytokines) 
or to inherent differences in activatim r e q u i m n t s  of -ry 

7040% of the enrickd cells bound "P. 

virgin B cells. 
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Subsets of Inducer Cells Stimulating B Cells, Ts Or Tc 

0597 HELPER T CELLS FOR NATURAL KILLER (NK) ACTIVITY ARE PRESFNT IPI MOUSE PSYER’S 
PATCHES (PP), Saverio Alberti*, M. Alleqrucci, S.F. Spreafico and F. Colotta, 

Istituto Mario Negri, Milan, Italy (*at present: Stanford University, Stanford CA 94305) 

NK activity regulation has been widely investiqated. However, very little is known on 
NK helper cells. The present report evidences tFLe presence of WK activity T helper cells 
in mouse PP. PP and intraepithelial large granular lymphocytes (IE-LGL) cells, 
demonstrated to be NK effectors, were obtained from C3H/HEM mouse gut. Input PP cell 
suspension, PP cells eluted from a nylon wool column and PP cells treated with carbonyl 
iron were added to IE-IGL in a 4 hr NK assay in PP/IE-LGL ratios from 0.1-100%. Carbonyl 
iron treated PP cells enhanced IE-LGL NK activity from 2- to 4-fold. Nylon wool eluted 
PP cells had no significant effect from input PP population reduced up to 50% IE-LGL 
cytotoxicity. Siqnificant enhancements were evident even at carbonyl iron-treated 
PP/IE-LGL ratio of 0.1%. Freezing and thawing of PP cells abrogated NK enhancement. FACS 
sorting of Thy-1.2’ and Thy-1.2- PP cells demonstrated that helper activity resided in 
Thy-1.2+ cells. These results seem to indicate a presence of T cells in PP which can 
help NK activity once adherent phagocytic inhibitory cells are removed. Moreover, a NK 
requlatory system with both enhancing and depressing properties has been evidenced in 
mouse gut. 

0598 1M”OREGULATORY T CELL INTERACTIONS IN MAN. Nitin K. Damle, Nahid Mohagheghpour and 
Edgar G. Engleman. Stanford University Medical Center, Stanford, Ca 94305, USA. 

The human h u n e  response is regulated by two nonoverlapping populations of mature T cells- 
the helper/inducer subset that expresses Leu 31 T4 marker and the cytotoxic/suppressor subset 
that expresses Leu 21 T8 marker. Recently we have used combinations of monoclonal antibodies 
to isolate subsets within each of the two lineages of T cells and study their interactions 
in the generation of antigen-specific suppressor T cells in alloantigen- or PPD-stimulated 
cultures. Antigen-primed Leu 3+ inducer T cells activated autologous Leu 2+ cells to differen- 
tiate into antigen-specific suppressor cells in the absence of priming antigen. Moreover, only 
Leu 2+ cells that lacked the 9.3 marker, an antigen expressed by the majority of T cells 
including precursors of cytotoxic T cells, differentiated into suppressor T cells. To analyze 
the inducer population, fresh Leu 3+ cells were separated into Leu 3+,8- and Leu 3+,8+ subpo- 
pulations using anti-Leu 8 monoclonal antibody. Although both Leu 3+,8- and Leu 3+,8+ cells 
proliferated in response to allogeneic nonT cells or PPD, and upon activation expressed 
comparable amounts of MA-DR (Ia) antigens, the Leu 3+,8+ cells alone induced autologous Leu 
2+ cells to differentiate into suppressor-effector cells. However, once activated, Leu 2+ 
suppressor T cells inhibited the antigen-induced response of both Leu 3+,8- and Leu 3+,8+ 
cells without altering kinetics of the response. These results indicate that autologous T-T 
interactions among phenotypically distinct subpopulations of T cells are required to generate 
antigen-specific suppressor T cells. (supported by NIH grants CA-24607, HL-13108, and grants 
from the Department of Health Services, State of California) 

0599 m E C f  E’ANTI-LYT-2 AND ANTI-L3T4 MONOCLONAL ANTIBODIES ON THE INDUCTION OF AYTI-SELF 
+ TNP AND ALLOSPECIFIC CYTOTOXIC T LYMPHOCYTES, Annlck Fulmezanes, Anne-Marle Schml t t -  
Ve rhu ls t  and Michel  P ie r res ,  Centre d’Inimunologle INSERM-CNRS de Yarse i l le -Lumlnv ,  Case 

906, 13288 M a r s e i l l e  cedex 09, France. 
The respec t i ve  r o l e  o f  Ly t -2  and L3T4 p o s i t i v e  c e l l s  i n  the  i n  v i t r o  i n d u c t i o n  o f  c y t o t o x i c  T 
lymphocytes (CTL) was i n v e s t i g a t e d  us ing  monoclonal an t i bod ies  (mAb) d i r e c t e d  a s a i n s t  these 
molecules.  When present  d u r i n g  t h e  5 days s e n s i t i z a t i o n  c u l t u r e  o f  T c e l l s ,  a n t i - L y t - 2  mAb 
i n h i b i t e d  bo th  the  i n d u c t i o n  o f  a n t i - s e l f  + TNP and a l l o r e a c t i v e  CTL (whether the  s t i m u l a t i n g  
c e l l s  shared I r e g i o n  o r  n o t  w i t h  the  respond inq  c e l l s ) .  By c o n t r a s t ,  an t i -L3T4 mAb i n h i b i t e d  
o n l y  t h e  i n d u c t i o n  o f  a n t i - s e l f  + TNP CTL and n o t  the  i n d u c t i o n  o f  a l l o s p e c i f i c  CTL, whether 
these CTL were induced by s t i m u l a t i n g  c e l l s  d i f f e r i n g  f o r  t he  whole haplotype o r  o n l y  f o r  
c lass  I an t igens  (recombinant o r  mutant mice) .  

i n h i b i t e d  the  p r o l i f e r a t i o n  o f  respond ing  c e l l s .  The f a c t  t h a t  t he  ant i -L3T4 i n h i b i t i o n  o f  
p r o l i f e r a t i o n  i n f l uenced  the  i n d u c t i o n  b f  ant?-se l f  + TNP CTL b u t  n o t  t h a t  o f  a l l o s p e c i f i c  CTL 
might  i n d i c a t e  t h a t  the  i n d u c t i o n  o f  CTL r e q u i r e s  d i f f e r e n t  pathways dependinq on t h e  type  o f  
s t i m u l a t i o n  used. Exper iments a re  i n  p rogress  t o  analyse the  r e s p e c t i v e  r o l e s  o f  c lass  I and 
c l a s s  I 1  an t igens  d u r i n g  the i n d u c t i o n  o f  a l l o s p e c i f i c  ( s t i m u l a t e d  by K I D -  o r  K - d i f f e r e n t  
c e l l s )  and a n t i - s e l f  + TNP CTL. 

When p r e s e n t  d u r i n g  the  3 days o f  mixed lymphocyte c u l t u r e s ,  bo th  a n t i - L y t - 2  and an t i -L3T4 
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0600 STIMULATION OF A SUBPOPULATION OF CELLS OBTAINED FROM THE SYNGENEIC MIXED LYMPHOCYTE 
REACTION, Elizabeth 0. Johnson and Chella S. David, Mayo Clinic, Rochester, MN 55905 

Long term bulk cultures of the syngeneic mixed lymphocyte reaction respond to Ia antigens ex- 
pressed on syngeneic spleen cells. After limiting dilution, a subpopulation of cells are ob- 
tained that are stimulated by syngeneic spleen cells, syngeneic CON A/PHA lymph node blasts, 
and relatively high concentrations of autoreactive cells. 
lymph node cells or allogeneic cells. Genetic analysis of the Con A/PHA response mapped the 
restriction to the I region. 
since the mitogen alone does not stimulate the cells. The stimulation of the cells with syn- 
geneic spleen cells was inhibited with various monoclonal I-A and I-E antiserum (17-227, 
10-2-16, 13-4 and 17-3-3) as has been shown for the bulk cultures. 
inhibited with an allo-anti-I-J serum. The response to the autoreactive cells was not signi- 
ficantly inhibited with any o f  the above monoclonal antiserum. 
were tested, the stimulation by autoreactive cells was not inhibited with the anti-I-J serum, 
but was significantly inhibited with an anti-I-A and an anti-I-E serum. 
tions are underway to try and separate the splenic and autoreactive stimulations and to 
characterize the phenotype of the respective responding populations. 

They do not respond to unstimulated 

This stimulation is not due to the presence of residual Con A 

The response was also 

When all0 I region antiserum 

Current investiga- 

0601 IMMUNOREGULATION BY LONG-TERM Th AND Ts CELL LINES, Judith 0. Levich, William 0. 
Weigle and 0. Elliot Parks, Scripps Clinic and Research Foundation, La Jolla, CA 92037 

Regulatory interactions involved in the initiation and termination of imnune responses can be 
defined using long-term T cell lines having suppressor and helper function. Murine suppres- 
sor (Ts) and helper (Th) cell lines have been established which regulate the lymph node cell 
proliferative res onse (LNP) and the plaque-forming cell res onse to the protein antigen 
human gamna globuyin (HGG). 
pression have revealed that long-term Ts and their targets must be identical in the I-reoion 
to the left of I-C in order for suppression to occur. 
pression occurs by an interaction between cultured Ts and an inducer T cell, possibly a Th, 
based on two types of experiments. First, long-term Ts suppress such disparate functions as 
antibody secretion and LNP, indicating that a cell type c m o n  to both imnune functions may 
be the target for suppression. 
the initiation of the assay, suggesting that cultured Ts interact with an early-acting 
inducer T cell. 
being determined are the requirements for suppression of Th cell lines by Ts cell lines and 
the requirements for rendering Th tolerant to stimlation by HGG. 

Experiments done to determine tle genetic restriction of sup- 

In addition, it is likely that sup- 

Second, suppression of LNP is maximal when Ts are added at 

Both these hypotheses are being tested using Th and Ts cell lines. A l s o  

EFFECTS OF LYMPHOKINES ON THE SPECIFICITY OF CYTOTOXIC T LYMPHOCYTE RE- 
0602SPONSES, Daniela Mannel, Werner Falk, and Wulf DrBge, Institute for Im- 

The specificity of cytotoxic T lymphocyte (CTL) responses was studhed in 
cultures with limited helper potential. Thymic respo9der cells (10 to lo6 
per culture) or Nylon wool-purified spleen cells (10 1 were cultured with 
allogeneic or TNP-haptenated syngeneic or without stimulator cells for 5 
days. The stimulator cells were either gamma irradiated or glutaraldehyde 
fixgQ. After 5 days of culture the cytotoxic response was measured in a 5 
hr Cr-release test on different target cells. Co-culture of thvmic re- 
sponders with irradiated splenic stimulator cells in the presence of semi- 
purified interleukin 2 (IL2) and T cell cytotoxicity inducing factor 2 
(TCFZ) preparations led to preferential cytolysis of targets that express- 
ed the same H-2 as the stimulator cells. This preference was lost when wre- 
parations of T cell cytotoxicity inducing factor 1 (TCF1) were added to 
those cultures. Concomitantly, the requirement for stimulator cells was 
lost. This polyclonal activation was not due to contaminating mitogen. These 
data suggest the possibility that contact of the antigen receptor with an- 
tigen may not be a necessary signal for the activation of CTL precursor 
cells. The combined action of several soluble mediators appears to be suf- 
ficient for activation. If one o r  more of these mediators are limiting, the 
stimulator cell may be required to provide the(se) mediator(s) in close 
Droximitv, thus introducing specificity to the system. 

munology and Genetics, DXFZ, 6900 Heidelberg, F.R.G. 

21 5 



Regulation of the Immune System 

0603 A HUMAN T CELL CLONE OF HELPER/INDUCER PHENOTYPE THAT SELECTIVELY ACTIVATESSUmFOR 
CELLS, Nahid Mohagheghpour, Nitin K. Damle, Dilip K. Moonka, Candace P. Terrell and 
Edgar G. Engleman, Stanford University Medical Center, Stanford, CA 94305 

Once activated by antigen, Leu 3+ (T4+) T lymphocytes provide help for the differentiation of 
B lymphocytes into imunoglobulin (Ig) secreting plasma cells and induce the generation of 
cytotoxic (Tc) and suppressor (Ts) cells from Leu 2+ (T8+) precursor cells. Recent studies of 
fresh T cells by us and others indicate that each of these inductive influences of Leu 3+ 
cells is mediated by a distinct Leu 3+ subpopulation. To define these regulatory activities 
at the clonal level, alloactivated Leu 3+,8+ T lymphoblasts were isolated after a 7-day mixed 
lymphocyte culture, cloned at 1 cell/well, and the clones expanded with IL-2 in the presence 
of the priming allogeneic cells. After one month, several clones were tested functionally 
and found to proliferate specifically to the original stimulator cells. One of these clones 
(SP-21) when cultured with fresh autologous Leu 2+ cells, induced the latter to suppress MLC 
between fresh autologous Leu 3+ cells and the original allogeneic st'imulator cells. 
the SP-21 clone failed to provide help for the generation of Ig secreting B cell or allospe- 
cific Leu 2+ Tc cells. Finally, clone SP-21 exhibited no detectable allospecific cytotoxic 
activity and did not suppress the, prolifezative response of autologous Leu 3+ cells to the 
original stimulator allogeneic non-T cells This functional profile has not changed during 
eight months of continuous culture, suggesting CIMt clone SP-21 is a stable suppressor- 
inducer T cell clone. 

However, 

0604 HELP FOR B AND T CELL RESPONSES IN VIVO MEDIATED BY AN ALLOSPECIFIC T-HELPER CLONE 
Trevor Owens, Nicholas R. J. Gascoigne and I. Nicholas Crispe, ICFT Tumour Immunology 
Unit, Department of Zoology, University College London, UK 

Both B lymphocytes and cytotoxic T lymphocytes respond to signals from the T helper 
(Th) compartment. 
clones, or whether individual Th cells can mediate several helper functions. We have 
addressed this question using in vivo systems for the assay of one Th clone (MTH-1). 
clone carries the cell surface markers Thy 1 . 2  and L3T4a, but lacks Lyt 2. It recognizes 
a minor alloantige8 shared by DBA/Z,BlO.D2 and NZB spleen cells, and such recognition is 
restricted by H-2E . Recognition of antigen in vitro is accompanied by secretion of IL-2 
and interferon. 
alloantigens are enhanced by small numhers ( > l o  ) of MTH-1 cells. Recognition of alloanti- 

It is not known whether these activities are mediated by distinct Th 

This 

In vivo, both primary and secoadary CTL responses to multiple minor 

and T cells. 

0605 

Antigen specific helper T-cell products can support the generation of cytotoxic T-lymphocyteq 
in exogenous helper-dependent assay systems. A main question that we have approached in the 
present study, is the relationship between our antigen-specific helper factors and nonspecif- 
ic factors, especially interleukin-2, IL-2. First, we have demonstrated that allografts can 
prime T cells for the production of antigen specific helper factors before 11-2 is ever 
secreted/detected. Secondly, we have found that the antigen specific factor together with 
antigen can trigger the induction of IL-2 synthesis/release. in vitro. 
ic soluble helper factors for Cytotoxic T-lyhphocyte generation are involved in the initia- 
tion of the response, and as a consequence of such events, IL-2 is secreted. T cell hybrid- 
o m s  that do not secrete IL-2, wen upon Con-A stimulation, but do secrete a factor(s) in 
a constitutive manner that results in the induction of IL-2 secretion in an antigen specific 
response have been isolated and are currently under study. 

ANTIGEN SPECIFIC HELPER ACTIVITIES AND T CELL SUBSET CIRCUITRY, Janet M.D. Plate, 
Rush Presbyterian St. Luke's Medical center, Chicago, 11. 60612. 

Thus. antigen specif- 
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lmmunoregulatory Dysfunction: Role in Autoimmune Disease 

0606 DIABETIC AUTOANTIBODIES IN THE BB-RAT AND MAN RECOGNISE AN ISLET CELL PROTEIN OF Mr 
64000, Steinunn Eakkeskov, Thomas Dyrberg, and &e Lernmark, Hagedorn Research Labora- 
tory, Gentofte, Denmark. 

Alterations in both humoral and cellular immune response implicate imnune factors in the etio- 
logy of the pancreatic &cell destruction leading to insulin dependent diabetes mellitus in 
the BB-rat and man. We have previously demonstrated that sera from newly diagnosed IDDM pa- 
tients containing islet cell surface antibodies (ICSA) to B-cells have autoantibodies against 
a 4 64000 human islet cell protein. This protein is highly hydrophobic and therefore pro- 
bably an intrinsic membrane component. Antibodies to this protein were present in a non-con- 
cordant twin already two years before he became diabetic. ICSA are present in the majority of 
BB-rats showing either morphologic or metabolic evidence of the diabetic syndrome. We have 
tested whether sera from diabetic BB-rats can inmunoprecipitate rat islet cell proteins. Ly- 
sates of 35S methionine labelled rat islet cells were subjected to immunoprecipitation with 
sera from 26 diabetes susceptible BB-rats (33-114 days old), 19 of which developed diabetes 
(71-109 days of age). 7 had impaired glucose tolerance and/or insulitis. Control sera Were 
from 26 diabetes non-susceptible BB-rats and 8 normal Wistar rats. Sera from 25 susceptible 
BB-rats inmunoprecipitated a M, 64000 rat islet cell protein. In 6 animals followed prospec- 
tively antibodies to this protein appeared up to 8 weeks before the clinical onset of IDDM. 
In the control group sera from 6 non-susceptible BB-rats but none of the normal WiStar rats 
inmunoprecipitated the Mr 64000 component. The results indicate that the Mr 64000 islet cell 
protein is a major target antigen for diabetic autoantibodies in both the BB-rat and man. 

0607 
L. Mu-y Memorial eterans Hospital and Department of Medicine, UT Health Science Center, San 
Antonio, TX 78284, h e  Salk Institute, La Jolla, CA 92212, horth Western University, Chicago, 
IL 60611. 
The = subregion gene(s) influence susceptibility to experimental autoimmune myasthenia gra- 
vis (EAMG). In order to determine the importance of the imune response gene product, the Ia 
antigen, in EAMQ~thogenesis, we studied the degree of EAHG susceptibility of an Ia mutant 
strain B6.C-H-2 
chain. 
pared to parent B6. 
in complete Freund's adjuvant and ahayed for lymph+xyte proliferation, autoantibody titer 

MURINF, MYASTHF3$IA GRAVE: ROLE OF I-A MOLECULES, Pr-r Christadoss*, Sam MunrO*, 
John Lindstrom , Roger MelvoldS andorman Talal*, Clinical Imunology Section, Audie 

( b d 2 ) .  The be12 mutation has been localized to the beta I-A polypeptide 
The bud2 lacks the Ia.8 and Ia.39 determinant and expression of = molecules as com- 

The bd2 and B6 were imunized twice with acetylcholine receptors (AChR) 

and carcass muscle AChR content. 
Strain Lymphocyte Proliferation X Muscle AChR Clinical EAMG 

As shown i n  the table. mutation of the I-A molecule can 
(S.1.f S W )  loss (mean) 

B6/Kh 17.2+1-.5 18.15.8 41.9 3/11 
bd2 10 251 8 5.153.1 15.9 0110 

(Pa. 01) (p<O.Ol) 
convert an EAMG susceptible strain into a relatively resistant strain. 
tance of EAHG induction in the bd2 is due to lack of Ia.8 and /or Ia.39 determinants and/or 
quantitative expression of I-A antigen. 

The relative resis- 

o&@ ~ A N D ~ ~ c N o F A N I N x w I E I ) m ~ s p p L p E , A n n e c b 3 k e , P a d d y  
Hutchings, AmeMarie Varey  and Brian R. chanpicor, Middleaex Hospital Medical schml, 
L c d a l  W1P 9FG, mglana. 

We have studied the i rduct icm and requlaticm of i r n i u d  autcantibodies in mice. 
Nomal mice  make erythrocyte autmntihdies when challerqed w i t h  high dosea of rat RBC. meSe 
mice also develop suppressor T-cells %hi& are capable of supressing the hductim of auto- 
antihdies in naive recipients. 
effectors tut as ixlucer s of sumsicsl in the recipients. 

W e  have shown that such T-cells do not act as su~pressor 

ating effective sqpressim of hiuced autoantibcdies on transfer to naive SJL recipients. 
In oder to further investigate the role of T-cells in i&uctim and requlaticm of the 
h3uced autoimum state we have isolated T-cell lines frun normal and SJL mice lmunised with 
rat RBC. The properties of these cell lines will be di-sed. 
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0609 GENETIC CROSSES BETWEEN AUTOIMMUNE (NZB) AND NORMAL. (SWR) MICE 
PRODUCE NEPHRITOGENIC ANTI-DNA AUTOANTIBODY IDIOTYPES THAT ARE 
INHERITED FROM THE NORMAL PARENTS. Syamal K .  Datta, Jerrie Gavalchin, 
Janice Nkklas, and Robert S. Schwartz. 
Boston, MA 02111. 

Tufts University School of Medicine, 

The major manifestation of autoimmune disease in N Z B  mice is  hemolytic anemia: the inci- 
dence of nephritis in this strain is  low and delayed. In marked contrast, when NZB mice are 
crossed with normal SWR mice, 100% of the F hybrids rapidly develop a lethally severe glomeru- 
lonephritis. We have analyzed and compared 70 monoclonal anti-DNA antibodies derived from 
the F1 hybrids and their NZB parents. 
type of the normal SWR parent, are IgG2b in isotype and have distinctive antigen binding 
specificity and isoelectric focussing patterns with cationic PI. 
from different F1 individual animals, they share a crossreactive idiotype. 
antibodies encoded by genes of the normal SWR parent are expressed due to some cellular and 
genetic deregulation upon crossing witH the NZB strain and contribute to the high incidence 
of severe nephritis in the F1 hybrids. 

One set of Fl-derived autoantibodies bearing the allo- 

Althugh they were derived 
Thus anti-DNA 

0610 IMBALANCE OF LYT-2' CELL SUBSETS IN AUTOIMMUNITY-PRONE MOUSE STRAINS, 
Francis J. Dumont, Merck Sharp & Dohme Research Laboratories, Rahway, N J  07065 

The Lyt-2' cell population plays a crucial role in immunoregulation. Functional Lyt-2' subsets 
can be defined on the basis of Lyt-1 expression by cytotoxicity but not by flow cytofluorometry 
(PCF) analysis. We have produced a xenogeneic monoclonal antibod$ (9F3) detecting an 85,000 Mr 
cell surface protein that clearly distinguishes two subsets of Lyt-2 cells by meam of twcrcolof 
FFF analysis, Eyidence was obtained that these subsets do not correspond to the classical Lyt-1 
2 and Lyt-1 2 subsets. In immunoJogically ngrmal strains, the proportions of the 9F3 subsets 
among the Lyt-2' population (60% 9F3 , 40% 9F3 ) as well as their absolute numbers in peripheral 
lymphoid tissues remained constant throughout aging (2-14 months). In contrast, in mice with 
g e n e t i d y  determined propensits to systemic autoimmunity, we observed a shift in the 
relative proportiom of these subsets (9P3 cell augmentation, up to 90%) that was similar in all 
autoimmune strains examined although it reflected different numerical evolptions depending on the 
strain. In mice of the lpr/lpr genotype, there was  an expansion of the 9$3 cells. In BXSB males 
and NZB x NZW females, there was  both a limited expansion of 9P3 cells and a decrease of 
~~3-ce l l s .  In aging MRL +/+ females, there was only an abso1u)e decrease of 9F3- cells. The 
net effect of these alterations is an imbalance of 9F3-defined Lyt-2 subsets. Since this abnormality 
is common to autoimmune strains, it  may be related to immunorwatory defects contributing to 
autoimmunization. Functional characterization of SFJ-defined Lyt-2 subsets is underway to test 
this hypothesis. 

0611 MONOCLONAL ANTIBODIES AGAINST THE ACETYLCHOLINE RECEPTOR (AChR)  PLUS AChR ENHANCE 
THE ACTIVATION OF AChR-SPECIFIC T CELL LINES, Donard S. Dwyer, Wolfgang E.F. Klinkert 
and Berthold C . G .  Schal ke, Max-Planck-Gesellschaft, Klinische Forschunjsgruppe fur 
Multiple Sklerose, 0-8700 Wurzburg, Federal Republic of Germany. 

Rat T cell  lines have been generated which recognize AChR from Torpedo californica in 
the context of se l f  Ia antigen. These T ce l l s  bear the W3/25' i n d u c m o t y p e  and can pro- 
vide help for  in vitro production of antibody against AChR. 
stimulated by optimal conCentrations of AChR presented by irradiated syngeneic thymocytes. 
Suboptimal concentrations of antigen which alone produce l i t t l e  activation of the T cell  l ine  
can stimulate proliferation in the presence of certain anti-AChR monoclonal antibodies (mAbs) 
The enhanced activation depehds on the isotype of the mAb t h a t  i s  used: IgG 2b i s  effective 
while IgG 2a does n o t  f ac i l i t a t e  stimulation. 
activation are properties o f  the a n t i g e n  presenting ce l l s  (dendritic ce l l s ) .  The observed 
phenomenon i s  antigen specific,  and in f ac t ,  the complexes of mAb plus AChR may actually 
suppress the proliferative response of irrelevant T ce l l s  t o  some extent. 

These findings may be relevant to  T cell-dependent antibody responses in general and 
t o  the development of autoimnune diseases, especially myasthenia gravis. 
of self-antigen together with small amounts of autoantibody (produced as a consequence of 
idiotypic networks or polyclonal activation of B c e l l s ? )  may combine t o  i n i t i a t e  an auto- 
imnune response by T lymphocytes. particularly i n  susceptible individuals. 

Normally, the T cell  l ines are 

Isotype preference and the ab i l i ty  t o  enhance 

Thus, low levels 
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0612 

Abnormal collaborations between T lymphocytes and B lymphocytes in the elicitation of auto- 
antibodies has been suggested in the case of autoimmune disease ( P.A.Bretcher.1973 Cell 
Imrmnol. i,I).Recent evidence has shown that allogeneic T lymphocytes induce autoantibodies 

similar to that found in Systemic Lupus Erythematosus, from normal mice following chronic 

Graft veraus Host disease( Rolink & Gleichmann 1983, J.Exp.Med. 158,546).We have looked at 
the ability of T lymphocytes from SLE patients to collaborate withallopneic ER- cells in 
an antigen specific antibody prod.syatem.We hqve used the Influenza virus AIX31 (H3N2) as 
antigen and used microELISAs to assay for Fiu specific antibody(2anders et a1 J. Immunol 
Meth. 1981, 47, 333) and to assay for anti s.sbNA (PietskyWeters, J. I n m u ~ l ~ ~ t h . 1 9 8 1 . 4 1  
187).We haveiound that 11/27 SLE patients T lymphocytes collaborate with normal ER- cell7 
to elicit anti Flu antibody. None of the 20 normal allogeneic collaborations elicited anti 
Flu antibody nor did they produce any anti DNA antibody. However low dose X-irradiation 
normal all0 T lymphocytes were able to elicit anti Flu antibody but not anti DNA antibody 
from normal ER- cells. Examination of supernatants from cultures of 5 allogeneic collabor- 
ation, with SLE ER- cells as responders,showed the presence of anti ssDNA antibody.This 
evidence suggests that abnormal T-B interaction may be involved in autoantibody production 
in Systemic Lupus Erythematosus. 

ABNORMAL T-B LYMPHOCYTE COLLABORATIONS IN SYSTEMIC LUPUS ERYTHEHATOSUS, M.K.Hari- 
kumar, R.A.Knight and M.L.Snaith, Univ. College London, London, ENGLAND 

0613 LY-1 B: A FUNCTIONALLY DISTINCT B CELL SUBPOPULATION, Kyoko Hayakawa, Richard R. Hardy 
Alfred D. Steinberg and Leonore A. Herzenberg, Stanford University, Stanford, CA 94305 

We recently demonstrated that the pan-T cell surface antigen, Ly-1, is found on a subpopulation 
of B cells, termed Ly-1 B. Further characterization showcd that Ly-1 B express B lineage cell 
surface antigens, but do not express other T cell antigens. The population is found in spleen 
but not in lymph nodes or bone marrow and appears early during development so that Ly-1 B 
constitutes a significant fraction of the B cells in newborn (3-5 days) mice but decreases to 
a minor population in adults. Certain autoimmune muse strains (NZB) have increased levels of 
Ly-1 B (particularly increasing with age),and this enlarqed population is unusual in that 
Ly-1 B from these mice secrete large amounts of 1 9  into the supernatant when cultured in the 
absence of exogenous antigen. Moreover, such secreted IgH contains autoantibody, binding to 
thymocytes or ssDNA. Most strikingly, we have found that Ly-1 B are exclusively responsible 
for a particular type of autoantibody that lyscs brunelain treated mouse erythrocytes. 
contrast, the response to most exogenous antigens such as SRBC, DNP-ICLH and TNP-Ficoll does 
not come f r m  Ly-1 8. Furthermore, Ly-1 B are significantly enriched in peritoneal exudate 
compared with spleen. Analysis of Ly-1 B in PEC reveals frequency differences amona various 
strains of mice: NZB mice have the highest levels? most mice have an intermediate level: the 
SJL strain shows a distinctively low level; and xid mice totally lack PEC Ly-1 B. The finding 
of high levels of this unusual B cell population in peritoneal exudate and the strain 
differences of the PEC Ly-1 B level suggests a key role for Ly-1 B in the context of antigen 
presentation and in the induction of regulatory cells. 

In 

0614 LItAITINC DILUTION ANALYSIS OF INTERLEUKIN 2 AND COLONY STIMULATING 
FACTOR PRODUCER CELLS I N  NORMAL AND AUTOIMMUNE MICE, Steven H. 
Hefenelder, Paul J. Conlon, Steven K. Dower, Alan R. Alpert,  Chr is topher  S. 

Henney and Steven Clllls. 

MRLlMP Ipr-lpr (MRL- lpr )  mice spontaneously develop an age related dlsease characterist ic 
o f  human systemic lupus erythematosus. Old MLR- lpr  mice (4 months o f  age) develop 
antibodies t o  nucleic acids, display Immune complex glomerulonephrit is, and  have a massive T 
cel l  associated lymphadenopathy. Several Investigators have observed an age related loss o f  
l n te r l euk ln  2 (IL-2) product lon by mltogen st imulated lymphoid cel ls from MRL- lpr  mice 
which develops In concert w i th  t h e  onset o f  autoimmune disease. The loss o f  IL-2 product ion 
has been suggested to  be Involved in the  development o f  autoimmune disease seen In these 
animals. In t h i s  repo r t  we examined t h e  f requency o f  b o t h  IL-2 and  colony st lmulat lng 
factor  (CSF) producer  T cells in t h e  MRL- lpr  mouse us ing a l lml t lng d i lu t ion analysis assay. 
Our  resul ts  showed tha t  t h e  to ta l  number o f  IL-2 and  CSF producer  cel ls present  In 
autoimmune animals was similar if no t  greater  than t h e  number of identical lymphoklne 
producer  cel ls found In normal cont ro l  mice. In addit ion, IL-2 and CSF producer  T cel ls 
from autoimmune MRL- lpr  mice produce slmllar levels of lymphokine ac t i v i t y  as did Droducer 
T cel ls from normal mice. These data a rgue  forceably aqalnst t he  prev ious ly  hypothesized 
ro le  tha t  a pauci ty  of IL-2 product lon may b e  Involved In the  et iology o f  autolmmune dlsease. 
To the  contrary ,  it night appear t h a t  IL-2 product ion and /o r  use may contr ibute t o  the  
development o f  experimental autoimmune phenomena. 
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COLLAGEN TYPE I1 SPECIFIC T CELLS MEDIATING SYNOVITIS IN DBA/l MICE, Rikard Holmdahl, 
Lars Klareskog, Kristofer Rubin and Hans Wigzell, Dept of Immunology, BMC, S 75123 
Uppsala, Sweden 

0615 

Collagen type 11, the major component of joint cartilage, has been shown to be arthritogenic 
(D. Trentham, J .  exp. med. 146:857, 1977). Immunization in incomplete Freunds adjuvans induces 
polyarthritis in rats and mice. 
We have shown that this autoimmune arthritis depends on the presence of functional T-lympho- 
cytes since nude, thymusdeficient, rats did not develop collagen induced arthritis. 
Furthermore, with the help of inmntnohistochemical staining techniques we could show that the 
cell infiltration in the arthriticjoints of rats is mostly composed of macrophages and T helped 
cells (Clin exp Immunol 51:t17, 1983). 
In order to more precisely investigate the role of T cells in collagen induced arthritis we 
have established long term cultures of T helper cells specific for collagen type I1 from the 
high responder DBA/l mouse strain. 
None of our T cell lines are crossreactive with collagen type I or synthetic collagen polypep 
tides; they recognise other determinants than the proline-glycine dipeptide moiety. One of the 
cell lines, analysed for specificity. contains cells recogniag e@liag@s type11 from several 
species (bovine, ch'ck, rat, mouse). Clones from this line distinguish between rat and mouse 
collagen. When 5x10 or more line cells are injected intraperitoneally or subcutaneus in ir- 
radiated (500 rad) DBA/l mice the recipients develop synovitis with lymphocyte infiltration 
after 7 days. 

!3 

0616 PAWICIPATICN OF CLdSs 11 ALzaANpIGDJ STIMUUilED CELLS IN  REc;uLATIoN OF CISISS I 
AI?l'IGEN DISF'ARATE ?HyIIoID GluIpp FEJDX'ION, F h h  Isakov and Fritz H. Bach, University 
of Minnesota , Minneapolis, W 55455 

Primry in vitro alloactivation of T lynFhocvtes by class I and class I1 allcantigens 
activate qtotcxic T cells and helper T cells respct ively.  
subpzplaticns 1 4 ,  in vitro, to an efficient class I alloantigen specific cytolytic resgmse. 
Using a sensitive organ transplantation system in mice, we tested whether in vim alloactiva- 
tion of "?I cells by class 11 alloantiqens m y  ptent ia te  the specific jnmume response against 
class I antigen disparate thyroid grafts. We found that (R6xA.TL)Fl mice reject only 25% of 
srafts fran class I antigen disparate hnl or (hl.xA.TL)F1 doMr mice. In mntrast class 1-11 
antigen disparate (tmlxA.TH)Fl thyroid grafts were rejected by mre than 80%. when (B6xA.TL) 
F1 m i c e  were transplanted w i t h  hnl thymid grafts mder the l e f t  kidney capsule, and ~trnlxA.mI 
F1 uder the right kidney capsule, all hnl thyroid grafts were rejected. Similar eqerimPnts 

association w i t h  class I1 alloantigen of me allele, but not of a different allele, w i l l  in- 
dux class I antigen disparate thydid graff rejection. 
thyroid grafts express -c class I And I1 mlecules; 2) presentation of class I1 allo- 
antigens i n  associatim w i t h  class I alloanthgens may potentiate in vim rejection of class I 
antigen disparate grafts; and 3) class 11 m l d e s  m y  have a regulatory role i n  determining 
response intensity against class I alloantigens. 

Collaboration betwen these two 

in other anlbinatials of strains indicated that pre!3entation of the class I alloantigen in 

The results demnstrated that: 1) 

0617 IDIOTOPE MEDIATED REGULATION OF A CROSSREACTIVE IDIOTYPE IN MRL/1 MICE. A. Marshak- 
Rothstein, 0. Parker and T. Rothstein, Department of Microbiology, Boston University 
School of Medicine, Boston, MA 02118. 

Monoclonal anti-idiotope antibodies (anti-Ids) directed against the major crossreactive 
idiotype characteristic of the A/J anti-azophenylarsonate response have been shown to be 
potent immunosuppressive reagents. In order to clarify the physiological mechanism 
responsible for this type of suppression, we have examined the requlatory capacity of our anti- 
Ids in a variety of imnunocompromised situations. MRL/1 mice develop an accelerated SLE-like 
syndrome associated with lymph node enlargement and the production of a variety of 
autoantibodies. The capacity of anti-Ids to suppress Id expression in the context of the MRL/1 
disease state was determined by producing backcwss (BC) mice which were phenotypically MRL/1 
and carried the A/J allotype. Administration of.anti-Ids to these BC mice failed to suppress 
Id expression. The ineffectiveness of these reagents may be explained by our finding that mice 
with the MRL/1 phenotype show an accelerated Clearance of anti-Id from the circulation when 
compared to littermate controls. This rapid clearance cannot be attributed to complexing of 
the anti-Id to preformed Id present in the sers as a result of polyclonal B cell activation; 
examination o f  preimnune sera failed to detect serum Id levels in an assay sensitive to 
lOng/ml. Other explanations for the accelerated clearance of anti-Id are under investiqation. 
Supported by grant XAI-19892. 
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0618 VARIANTS OF HLA-DR-ASSOCIATED Ia MOLECULES EXPRESSED IN PATIENTS WITH HLA-DR4- 
ASSOCIATED DISEASE, Gerald T. Nepom. Barbara S .  Nepom, Jane G. Schaller, and 
John A. Hansen, Fred Hutchinson Cancer Research Center, Puget Sound Blood Center, 
Genetic Systems Corporation, and the University of Washington School of Medicine, 
Seattle, WA 98104 

The expression of specific Ia molecules present on HLA-DR4-associated haplotypes was 
investigated on cells from patients with juvenile rheumatoid arthritis, a HLA-DR4- 
associated disease. 
for immune dysfunction in this disease was tested by a structural analysis of the major 
Ia (DR and DS/DC) products, in normal individuals and in patients with JRA. 
Using 2-D gel electrophoresis, distinct structural variations were found for the products 
of both DR and DS loci among homozygous DR4 cell lines. Thus, HLA-DR4 is not a single 
haplotype. Among 17 normal lines, 5 DR variants and 3 DS variants were observed. In 
contrast, among 9 patients with JRA homozygous for DR4, all gave strikingly similar 
patterns. 
HLA-encoded specificity in 719 of the JRA patients. These data suggest that the known 
association of HLA-DR4 for JRA may indeed be due to an I+ gene-type effect contributed by 
particular distinct Ia molecules, and not to the DR4 specificity itself. 

The hypothesis that MHC molecules may function directly as Ir genes 

Further characterization identified a rare and subtle expression of a particular 

0619 THE CONVERSION OF A TOLEROGENIC TO AN 1Mi"OGENIC SIGNAL BY A LYMPHOID DENDRITIC CELL- 
LIKE TUMOR LINE, Richard P. Phipps, P.S. Pillai and David W. Scott, Imunology Unit, 
University of Rochester Cancer Center, Rochester, N.Y. 14642 

The P388AD.2 lymphoid dendritic cell-like tumor line can present the to1erogen.fluoresceinated 
sheep gamma globulin (FL-SGG), in an immunogenic fashion to B cells. Using an in vitro culture 
system, we demonstrated that tolerogen-pulsed P388AD.2 cells, but not the macrophage-like 
P388D1 cells, could specifically enhance (up to 400%) a plaque forming cell (PFC) response to 
challenge with a FL-thymic independent (TI) antigen. The increased responsiveness was specific 
for the FL-hapten and occurred only when P388AD.2 cells were pulsed with FL-immunoglobulins 
but not with synthetic FL-tolerogens or other FL-antigens. 
presence of histocompatible T-cells. 
Lyt2+ cells, no augmentation occurred. 
signal into an immunogenic one in an in vivo system using tolerogen-pulsed P388AD.2 cells. 
Normal mice were injected intravenously with culture medium, soluble FL-SGG. FL-SGG pulsed or 
unpulsed P388AD.2 cells. lour days later the spleens were removed and spleen cells were 
challenged with FL-TI antigen. In complete agreement with results from our in vitro system, 
we found that tolerogen-pulsed P388Ap.2 cells were able to specifically increase the PFC 
response 2 to 4 fold over control values. These data imply that if tolerogen is presented by 
the appropriate accessory cell, it may be converted into an imnogen. We postulate that the 
presentation of tolerogen or autoantigen by cells possessing the characteristics of lymphoid 
dendritic cells may initiate a course of autoimmune disease. Supported by an Arthritis 
Foundation Fellowship (RPP) and NIH Grant AI-20757 (DWS). 

The augmentation required the 
In addition, if cultures were depleted of Lytl+ but not 
We have also attempted to convert a tolerogenic 

0620 HLA-DR BEARING T-LYMPHOCYTES IN DISORDERS OF IMMUNOREGULATION,S. H. Pincus, D.O. 
Clegg, and J.R. Ward, Univ.of Utah School of Medicine. Salt Lake City, Utah, 84132. 

It has been demonstrated that T-cells bearing HLA-DR antigens arise in response to immune 
stimulation. In vitro this is seen when T-cell6 are incubated with mitogens.In vivo, a rise 
in circulating T-cells bearing this marker is found following a booster immunization, after 
an inEection, and in diseases involving the immune system. 
individuals fewer than 5% of circulating T-cells express HLA-DR antigens visible by indirect 
flourescent microscopy. In rheumatoid arthritis, gluten sensitive enteropathy, dermatitis 
herpetiformis, and normal individuals of ttie HLA B8/DR3 haplotype, the number of these 
T-cells is greater than 10%. Using thymidine incorporation we have demonstrated that HLA-DR+ 
T-cells are not proliferating at a higher rate than HLA-DR- T-cells. 
studies using an HLA-DR alpha chain gene probe indicate that these cells synthesize, rather 
than adsorb, the DR antigen. 
invariably express the following cell surface antigenr: TAC-1 (the interleukin-2 receptor), 
SB (a class I1 MHC antigen), T3, and 32 (a 26K glycoprotein found on T-cell blasts). 
Studies with anti-Tlr and T8 revealed that HLA-DR+ T-cells are predominantly of the T4 
phenotype. 
T4 and T8 antigens. 
population of T-cells may represent an imture set of  T-cells in transit Erom the thymus to 
the active site of inflammation. 

We have found that in normal 

RNA hybridization 

Double immunoflourescence studies indicate that HLA-DR+ T-cell) 

But, in several patients a significant proportion oE DR+ T-cells expressed both 
The T4+/T8+ T-cells also expressed the T-6 (thymocyte) antigen. This 
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IDIOTYPIC RELATIONSHIPS OF A MONOCLONAL ANTI-Sm ANTIBODY, David S. Pisetsky, Durham 0621 Veterans Administration Hospital, Durham, NC 27705 

The expression of antibodies to the Sm antigen, a small nuclear ribonucleoprotein particle, 
is characteristic of systemic lupus erythematosus (SLE). To elucidate genetic mechanisms 
determining this response, the idiotypic relationships of a monoclonal anti-Sm antibody 
derived from an autoimmune MRL-&/& mouse have 6een studied. 
antibody, bears a common idiotype that is present in sera of MRL-lpr/lpr mice independent of 
the presence of anti-Sm. This idiotype is also spontaneously present in sera of several 
normal mouse strains with absorption experiments demonstrating that the specificity present 
in normal mice is the same as that present in the MRL-lpr/lpr mice. Survey of other mono- 
clonal antibodies has demonstrated a shared idiotype between Y 2  and another MRL monoclonal 
antibody, 4Kl, which is IgGZbK. 4K1, however, binds to a perinuclear antigen distinct from 
Sm. These results suggekt that antibodies to Sm are derived from an idiotype family widely 
found among mouse strains and expressed normally. Despite this pattern of expression, this 
idiotype family may, however, in the setting of autoimmunity, preferentially give rise to 
antibodies with autoantibody activity. These results further suggest that if idiotype 
interactions are involved in regulating the anti-Sm response, they occur by determinants 
other than the common Y2 idiotype. 

Y 2 ,  an IgGZaK anti-Sm 

0622 ~ S P B C I P I C  1 CELL lBsPONSBs IN "a6 MELIMP-lprllpr NOUSB. Charles P. Soott,  
Jr., Makoto Taurufufi, Christopher La a d  N a ~ S n n  Ey, Department of Pathology, 
Earnard Medical Schoal, Boston, MA 02115 

W e  have studied T-cell mediated responses to  the simple heptens trinitrophonyl 
(W) and azobenzenearsonate (ABSU in the autoimmnne YBLIYp-lprllpr (IIPL-1) mouse and 
in the congenic llRL/Yp-+l+ (NU-n) mouse. We fonnd that M P L l  mice, when compared t o  
age-matched YPGn mice, were  def i c i ent  i n  the ir  a b i l i t y  t o  mount cy to ly t i c  T 
lymphocyte (cn), pro l i f era t ing  T c e l l  (Tp) and delayed-type hypersensit ivity c e l l  
(TDH) mediated responses t o  these haptens. 
s p e c i f i c  Cn responses i n  the YBLl mouse conld be boosted t o  l e v e l s  seen i n  the YRL- 
n mouse by the b addit ion of Interleukin-2 ( I G 2 ) .  However, no suoh 
res tors t ion  of Tp responses by 
corld the 
r e s u l t s  implied a difference bstween the Cn. on the one hand, and the TDH and Tp on 
the other, in t h e i r  a b i l i t y  t o  u t i l i z e  exogenous IL-2 i n  the YPL-1 mouse. 

Parthermore, we observed that hapten- 

IL2 w a s  observed i n  the YRL-1 mouse, nor 
administration of IL-2 restore Tns responses in these mice. Our 

0623 ABNORMAL SURFACE PHENOTYPE OF T CELLS OF LYMPHOPROLIFERATIVE MRL/Mp-lpr/lpr M I C E ,  
Fumio Takei, Pathology, Un ive rs i t y  o f  B r i t i s h  Columbia, and the Terry Fox Laboratory, 
B.C. Cancer Research Centre, Vancouver, B.C. V5Z 1L3, Canada. 

The MRL-Mp-lpr/lpr (MRL/l) mouse develops T c e l l  lymphopro l i ferat ive syndrome which i s  associ- 
ated w i t h  a systemic lupus erythrematosus-l ike autoimmune disease. The surface ant igen pro- 
f i l e  o f  p r o l i f e r a t i n g  T c e l l s  was character ized by r a t  monoclonal ant ibodies recen t l y  produced 
i n  t h i s  laboratory .  They inc lude a n t i  t r a n s f e r r i n  receptor (YE1/9.9), YE3/19.1 which reacts  
w i t h  an ant igen (m.w. 14,000-18,000) on ac t i va ted  T and B c e l l s ,  YE1/7 .1  which reacts  w i t h  a 
subpopulat ion o f  f e t a l  thymocytes as we l l  as i n  v i t r o  ac t i va ted  immature thymocytes, and 
YE1/19.1 which defines a PC-1-like ant igen (mTis.TI5;OOO dimer) expressed on EL-4 and NS-1. 
The m a j o r i t y  o f  lymphocytes from the enlarged lymph nodes o f  MRL/1 mice reacted w i t h  YE1/7.1 
and YE1/19.1. I n  contrast ,  lymphocytes f r o v  the congeneic MRL/n mice, which l ack  the 1 r gene 
and which do no t  develop the i ymphopro l i f e ra t i on  syndrome, d i d  n o t  reac t  w i t h  these anTkodies. 
This Lyt-1' YE1/7.1+ YE1/19.1 surface phenotype i s  expressed by EL-4 bu t  no t  o ther  c e l l  l i n e s  
o r  any normal lymphocyte populat ions so f a r  tested.  Moreover, the m a j o r i t y  o f  the MRL/1 lymph 
node c e l l s  d i d  not  express the t r a n s f e r r i n  receptor  o r  YE3/19.1 ant igen which are s t rong ly  
expressed on ac t i va ted  and p r o l i f e r a t i n g  normal lymphocytes. These r e s u l t s  suggest t h a t  the 
c e l l s  i n  the enlarged MRL/l lymph nodes are d i f f e r e n t  from normal T c e l l s  and they may repre- 
sent a unique T c e l l  subpopulation. Since they seem t o  be non-p ro l i f e ra t i ng ,  the enlargement 
o f  the lymph nodes may be due t o  the excessive production o f  these c e l l s  from t h e i r  
precursors. 
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0624 ANTI-IA ANTISERA PROTECTS AGAINST THE INDUCTION OF TYPE I 1  COLLAGEN ARTHRITIS, Paul 
H. Wooley, Harvinder S. Luthra, William P. Lafuse, John M. Stuart and Chella S. David, 
Department of Imnunology, Mayo Clinic, Rochester, Minnesota 

The intradermal injection of native Type I1  collagen in adjuvant into mice induces an experi- 
mental mode of arthritis. Susceptibility to collagen-induced arthritis (CIA) is regulated by 
the MHC genes and the species source of collagen. 
susceptibility gene has been mapped to the I-A region. These mice are susceptible to arthri- 
tis induced by chick, bovine, rat and human Type I 1  collagen, while mice bearing H-2' I 
region genes are only susceptible to Bovine Type I1 collagen. 
or monoclonal antibody directed against I region gene products prior to immunization with 
Type I1 collagen reduced the incidence of CIA in both Bl0.Q (H-24) and B1O.RIII (H-ZP) mice 
compared to controls. Monoclonal antibody 25-9-17 and alloantiserum MI 1 1  (anti-Ia.5) pre- 
treated Bl0.Q mice had a CIA incidence of 10/31 and 5/16 respectively, a significantly 
lowered disease incidence compared to untreated Bl0.Q mice (19-29) or mice pretreated with 
monoclonal antibody HKD6 (4/6). Alloantiserum MI 112 (anti-Ia.1 ,2,3,7) and monoclonal 
H10-93.2 significantly reduced the CIA incidence in B1O.RIII (4/14 and 0/5 respectively) com- 
pared to untreated controls (13/17). The DTH response to Type I1 collagen was not reduced b 
anti-Ia treatment, however the antibody response to Type I1  collagen was delayed, being sig- 
nificantly reduced at 14, but not 28 days after immunization. 

55905 

In mice of the H-24 haplotype, the CIA 

The injection of alloantisera 

0625 INDUCTION OF AUTOREACTIVITY BY ANTI-IDIOTYPIC ANTIBODIES, M. Zanetti, J. Rogers and 
0. H. Katz, Medical Biology Institute, La Jolla, CA 92037. 

Anti-idiotypic (anti-Id) antibodies (Abs) have been shown to be potent modulators of the 
imnune response. Anti-Id can substitute the antigen and induce Abs which share the idiotype 
(Id') and/or the antigen binding specificity (Abl') with the antibody (Abl) against which 
they had been originally generated. Whether similar rules apply to regulation of the i m n e  
response to self antigens has not been verified yet. To test this hypothesis, we immunized 
naive mice and rats with purified rabbit Abs against the Id of a mouse monoclonal Ab ( d b )  
which recognizes a highly conserved, hormonogenic site, on a classical autoantigen, thyro- 
globulin (Tg). By competitive inhibition o f  the binding o f  mAb62 to homologous anti-Id, 92% 
o f  anti-Id62 manipulated BALB/c mice were found to produce Id' (inhibition from 25 to 88%). 
About 50% also produced autoantibodies to Tg. In contrast, control mice challenged with 
non-anti-Id62 Ig, failed to produce Id' and autoantibodies to Tg. Similarly, imnunization 
with anti-Id62 induced Id' and autoantibodies to Tg in 5/5 rats of the BUF strain. To better 
understand the relationship between autoantibodies to Tg and Id' elicited in normal animals 
by anti-Id62, an idiotypic analysis was carried out on 3 Tg-specific d b s  derived from an 
anti-Id62 manipulated mouse. Competitive inhibition studies showed that anti-Id62-induced 
autoantibodies were idiotypically very similar to the original mAb62 and suggest that these 
autoantibodies are likely to be of the Abl' type. Our results suggest that anti-idiotypic 
responses can play a relevant role in termination of natural tolerance to self antigens as 
well as in the prevention of reconstitution of tolerance once this has been broken by other 
means. Supported by a qrant-in-aid from OUIDEL. 
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