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800 TOPOGRAPHIES OF EIULTIGENE FAMILIES, David S .  Hogness ,  Department  o f  B i o c h e m i s t r y ,  
S t a n f o r d  U n i v e r s i t y  Schoo l  o f  Med ic ine ,  S t a n f o r d ,  CA 94305 

S i x  m u l t i g e n e  f a m i l i e s  i n  D r o s o p h i l a  m e l a n o g a s t e r  have  been  a n a l y z e d  a t  t h e  m o l e c u l a r  
l e v e l ,  m o s t l y  by t h e  u s e  of c l o n e d  DNA segmen t s  (Dm s e g m e n t s ) .  These  f a m i l i e s  a r e  d i v i s i b l e  
i n t o  two c l a s s e s :  tandem and  d i s p e r s e d .  F a m i l i e s  i n  t h e  f i r s t  c l a s s  c o n s i s t  of  members t h a t  
a re  c o n t a i n e d  i n  tandemly r e p e a t e d  u n i t s .  By c o n t r a s t ,  members o f  d i s p e r s e d  f a m i l i e s  o c c u r  
s i n g l y  a t  many d i f f e r e n t  chromosomal s i t e s  t h a t  are  w i d e l y  d i s t r i b u t e d  o v e r  t h e  genome. 

M o l e c u l a r  maps o f  f o u r  tandem f a m i l i e s  have  been  o b t a i n e d  i n  D. m e l a n o g a s t e r :  ( a )  t h e  
18 and 285 g e n e s  (l-Z), (b)  t h e  5s RNA g e n e s  ( 3 ) ,  ( c )  t h e  h i s t o n e  g e n e s  (Karp ,  L i f t o n ,  
Go ldbe rg  and Hogness - p a p e r s  i n  p r e p a r a t i o n ) ,  and ( d )  a h e a t - s h o c k  g e n e  f a m i l y  ( L i s ,  
P r e s t i d g e  and l iogness  - i n  p r e p a r a t i o n ) .  Each h a s  been  mapped a t  a s i n g l e  s i t e  i n  t h e  hap- 
l o i d  genome - t h e  f i r s t  a t  t h e  n u c l e o l u s  o r g a n i z e r  i n  t h e  X o r  Y chromosomes, and t h e  o t h e r s  
a t  s i t es  i n  t h e  au tosomes .  A compar i son  of t h e  s t r u c t u r e  of  t h e  tandem a r r a y s  t h a t  c o n t a i n  
t h e s e  f o u r  g e n e  f a m i l i e s  w i l l  be  made. 

v i d e  t h e  abundan t  mRNAs found i n  D .  m e l a n o g a s t e r  c e l l  c u l t u r e s .  The members o f  t h e  f i r s t  
d i s p e r s e d  f a m i l y  t o  b e  mapped occupy some 30 w i d e l y  d i s p e r s e d  s i t e s  ( 4 ;  Rubin ,  F innegan  and 
Hogness  - i n  p r e p a r a t i o n ) .  Cloned Dm segmen t s  t h a t  c o n t a i n  i n d i v i d u a l  g e n e s  ( p l u s  f l a n k i n g  
s e q u e n c e s )  f rom s i x  of  t h e s e  s i t e s  have  been i s o l a t e d  and compared.  Whi l e  e a c h  c o n t a i n s  a 
v e r y  s imilar ,  i f  n o t  i d e n t i c a l ,  mRNA r e g i o n  t h a t  i s  a b o u t  7 kb l o n g ,  t h e  f l a n k i n g  s e q u e n c e s  
a p p e a r  t o  b e  s i t e  s p e c i f i c .  Examina t ion  o f  r e s t r i c t i o n  f r a g m e n t s  of  t o t a l  D.  m e l a n o g a z t z  
DNA i n d i c a t e  t h a t  t h i s  c o n c l u s i o n  a p p l i e s  t o  v i r t u a l l y  a l l  o f  t h e  s i t e s  i n  t h e  f a m i l y .  A 
n o v e l  f e a t u r e  of  t h e s e  g e n e s  i s  t h a t  a 0 . 5  kb s e q u e n c e  a t  t h e  3 ' -end i s  r e p e a t e d  a t  t h e  5 ' -  
end i n  t h e  same o r i e n t a t i o n  (F innegan ,  Rubin and  Hogness  - i n  p r e p a r a t i o n ) .  A s econd  d i s -  
p e r s e d  f a m i l y  t h a t  p r o v i d e s  a n o t h e r  a b u n d a n t  mRNA has r e c e n t l y  been  examined and e x h i b i t s  
c h a r a c t e r i s t i c s  similar t o  t h o s e  o f  t h e  f i r s t  (Young, Rub in ,  F innegan  and Hogness  - unpu- 
b l i s h e d  r e s u l t s ) .  

a t  t h e  end o f  t h i s  t a l k .  

1) G l o v e r ,  D.M.  and Hogness ,  D . S .  ( 1977) .  C e l l  ( F e b . ) ,  i n  p r e s s .  
2 )  Whi t e ,  R.L. and  Hogness ,  D.S. (19771,  C e l l  ( F e b . ) ,  i n  p r e s s .  
3) P r o c u n i e r ,  J . D .  and T a r t o f f ,  K . D .  ( 1976) .  N a t u r e  263, 255-257. 
4 )  Rubin ,  G . M . ,  F i n n e g a n ,  D . J .  and Hogness ,  D.S. (1977) .  P r o g r e s s  i n  N u c l e i c  Acid Re- 

The d i s c o v e r y  o f  d i s p e r s e d  f a m i l i e s  r e s u l t e d  from a n  e x a m i n a t i o n  o f  t h e  g e n e s  t h a t  pro-  

The f u n c t i o n a l  a d v a n t a g e s  of  t h e  tandem and  d i s p e r s e d  t o p o g r a p h i e s  will be c o n s i d e r e d  

s e a r c h  and  M o l e c u l a r  B i o l o g y ,  vol. g, e d .  W .  Cohn (Academic P r e s s ,  N . Y . ) ,  i n  p r e s s .  

801 ORGANIZATION AND TRANSPOSITION OF IMMUNOGLOBULIN GENES, Susumu 
TGnegaWa and Nobumichi Hozumi, Basel Institute for Immunology, 
Postfach 4005 Basel 5, Switzerland 

Arrangement of mouse immunoglobulin V- and C-genes is being studied at 
the molecular level using bacterial restriction enzymes and nucleic acid hybr- 
idization ( 1 - 2 ) .  High molecular weight DNA of various sources were digested 
to completion with various restriction enzymes. The resulting DNA fragments 
were fractionated, by size, in preparative agarose gel electrophoresis. The 
DNA fragments carrying V- or C-genes were identified by hybridization with 
radioiodinated, purified, light chain mRNA's and their specific fragments. The 
results of this sort of experiment lead us to conclude that in early embryonic 
cells V- and C-genes are discontiquous and that gene transposition takes place 
during lymphocyte differentiation, in order to bring the two segments of DNA 
together to create a complete immunoglobulin gene. Such transposition events 
is restricted to lymphocytes and plasma cells amonq various adult tissues. In 
lymphocytes transposition takes place only in that pair of V and C genes which 
are used f o r  expression in the particular clone. It is proposed that activat- 
ion of a particular pair of V and C-genes to expression is intimately coupled 
with the transposition event. 

1) Tonegawa, S., Hozumi, N., Hatthyssens, G., and Schuller, R. ( 1 9 7 6 )  Cold 

2) Hozumi, N. and Tonegawa, S. (1976) Proc. Nat. Acad. Sci. U . S . A .  3 , 3 6 2 8 .  
Spring Harbor Symposium on Quantitative Biology 41, in press. 
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802 'iEh LIVEFSITY OF I N K N G G L C B U L I J  I.:OLECULES, L. Hood; J. Huber t ,  I(. Johnson,  E. Loh, 
J .  S c h i l l i n g ,  B .  Black and V. Farnswor th ,  i i i v i s i o n  o f  Bio logf ,  C a l i f o r n i a  I n s t i t u t e  
of Technolog;l, Pasadena ,  CA 91125 

The d i v e r s i t y  of inmunoglobulin F o l y p e p t i d e s  f roa  s e v e r a l  d i f f e r e n t  s y s t e m  (N2B n;yelonia 
p r o t e i n s  of a c l o s e l y  r e l a t e d  V r e g i o n  subgroup,  p h o s c h o r f l c h o l i n e - b i n d i n g  EALBIc myeloma 
p r o t e i n s ,  e t c . )  w i l l  b e  p r e s e n t e d  (1). 
c u s s e d  w i t h  r e g a r d  t o  c u r r e n t  t h e o r i e s  c o c c e r n i n g  t h e  o r g a n i z a t i o n  and e x p r e s s i o n  o f  a n t i b o d y  
genes ( 2 ) .  

1) Hood, L . ,  Loh, E., Huber t ,  J . ,  B a r s t a d ,  P . ,  Ea ton ,  B . ,  E a r l y ,  P . ,  Johnson ,  N . ,  

2 )  Hood, L . ,  Campbell ,  J .  H .  and  E l g i n ,  C .  3. (1975) Ann. Review G e n e t i c s  2, 305-351. 

The d i v e r s i t y  o f  t h e s e  im.unoglobul ins  w i l l  b e  d i s -  

Krocienberg, K., and S c h i l l i n g ,  J .  Cold S p r i n g  Harbor Symp. p u a n t .  B i o l .  41, i n  p r e s s .  
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841 
David L.  Putnam and Ursula  S to rb ,  Dept. o f  Microbiology and Immunology, Un ive r s i ty  of  
Washington; S e a t t l e ,  IJA 98195 

The i d e n t i t y  of t h e  T (thymus-derived) c e l l  an t igen  receptor  remains c o n t r o v e r s i a l  
i n  p a r t  due t o  the  lack  of  convincing evidence whether o r  no t  T c e l l s  have the  capac i ty  
t o  syn thes i ze  an t ibody- l ike  molecules.  IJe have approached t h i s  ques t ion  by examinj.ug the  
T c e l l  RNA pool f o r  sequences t h a t  code f o r  antibody Kappa l i g h t  cha in  (K-chain). That 
such messages a r e  present  was f i r s t  demonstrated by molecular hybr id i za t ion  with rad io-  
l abe led  complementary DNA (cnNA) prepared by the  r eve r se  t r a n s c r i p t i o n  of t he  3 '  por t ion  
of  p u r i f i e d  K-chain mRNA from a mouse myeloma (Storb  e t  a l .  (1976) Proc.  Matl .  Acad. Sc i .  
USA, 7 3 : 2 4 6 7 ) .  

i n t o  complete Kappa cha ins  i n  the  fo l lowing  manner. Thymocyte R I A  was enr iched  f o r  t h e  
poly-adenylated mRNA spec ie s  by passage over  Oligo-dT. 'Then R N A ' s  of 11-135 s i z e  w e r e  
i s o l a t e d  by sucrose  dens i ty  g rad ien t  f r a c t i o n a t i o n .  This RNA s t imu la t ed  the  inco rpora t ion  
of 35S-methionine i n  c e l l - f r e e  p r o t e i n  syn thes i s .  
us ing  a h igh ly  s p e c i f i c  anti-Kappa d i r e c t  immunoprecipitation method i n  the  presence of 
de t e rgen t .  Spec i f i c  p r e c i p i t a t e s  were recovered by c e n t r i f u g a t i o n  through sucrose  and 
de te rgen t  g rad ien t s ,  and f i n a l l y  reso lved  by SDS polyacrylamide g e l  e l e c t r o p h o r e s i s  a f t e r  
r educ t ion .  Autoradiographic a n a l y s i s  of the  g e l s  v e r i f i e d  t h a t  T c e l l  M A  t r a n s l a t i o n  
products  conta in  seve ra l  K-chain p recu r so r s ,  s i m i l a r  t o  sp l een  t r a n s l a t e s .  The p o s s i b i l i t y  
of B c e l l  contamination i n  the  i n i t i a l  thymocyte c e l l  p repa ra t ion  i s  n e g l i g i b l e  as de te r -  
mined by imunof luo rescence  checks on each c e l l  sample: 99.8% I3 +, << 0.2% su r face  I g  +, 
v i r t u a l l y  no de tec t ab le  plasma c e l l s .  (Supported by g ran t s  5TO1 CA-05040, A 1  10685, and 

TRANSLATION AND IMMUNOPRECIPITATION OF THYMOCYTE KAPPA CHAIN MESSENGER RNA 

I_ 

- 
Subsequently we have shown t h a t  t hese  sequences a r e  v i ab le  mRXA's  which a r e  t r a n s l a t a b l e  

Synthes is  of K-chains was e s t ab l i shed  

842 l ~ E ( ; U 1 4 A l ~ O t i  01: IIXI'HLSSION OF ANTIBOIIY GENES. Malcolm Gef t e r ,  Gary S i c l w r t ,  iind John 
I l a r r l s .  Llassnchusctts I n s t i t u t e  o f  Technology, Cambridge, h lassachuse t t s .  

A r cccn t ly  developed metlwd for  r e a d i l y  oh ta in ing  c e l l  hybr ids  w i t h  mouse niycloiiia ccl  1 
lines lias allowed fo r  t h e  cons t ruc t ion  o f  c e l l s  having novel p r o p e r t i e s .  Hybrids have been 
cons t ruc tcd  bctwecn MFC 11 ( y ~ ~ - k l  and MOPC 315 ( r x - h 2 ) .  I n  genera l  agreement w i t h  prcviou?; 
r e s u l t s  and the work o f  o the r s  (Cowan e t  n l . ,  1976, F u r .  J .  Imni. 61,  355-3681 these hyhr ids  
exprcss  a l l  four pa ren ta l  immunoglobulin chains. By appropr i a t e  c o n s t r u c t i o n ,  c e l l  l i n e s  
have heen ohta ined  tha t  exprcss t h e  rx chain  a l o n e ,  o r  the $1 chain  in  comhinution with e i ther  
its natural  A2 chain  or the  MPC 11 A cha in ,  or l ines  express ing  t h e  CL chain and hotli h and 
k s i imi i l t~neous ly .  
a l o n e  or in  comliination have heen cons t ruc t ed .  The resu l t s  o f  t h e  q u a n t i t a t i o n  of t h e  ex- 
press ion  and covalen t  s t r u c t u r e  of  each cha in  i n  each c e l l  l i n e  wi l l  be desc r ibed .  

There is p r e f e r -  
e n t i a l  a s soc ia t ion  of  the "na tura l"  heavy and l i g h t  cha in  p a i r s  compared t o  t h e  cons t ruc t ed  
p a i r s .  Assemhling of  
t h e  H chain t o  an L cha in  prevents  tu rnover  and allows s e c r e t i o n .  

i n  t h e  formation of  s t a b l e  and func t iona l  p a i r s .  

S i m i l a r l y ,  l i n c s  express ing  t h e  MI'C 11 y chain  and t h e  X and li c h a i n s  

Severa l  concliisions can be drawn from t h e  s tudy  of t h e s e  c e l l  l ines .  

Fa i lu re  of  heavy cha ins  t o  be sec re t ed  i s  due t o  p r o t e i n  turnover .  

These d a t a  suggest a p l a u s i b l e  model f o r  somatic evo lu t ion  o f  H-L  p a i r i n g  t h a t  r e s u l t s  

843 SIZE OF THE TRANSCRIPTION UNITS FOR IMMVNOGLOBULIN GENES I N  MOUSE MYELOMA CELLS, 
Ralph Giorno and IYalter Saue rb ie r ,  Univers i ty  o f  Colorado Med. C t r . ,  Denver, CO 80262 
we have app l i ed  t h e  technique  of "u.v. mapping" t o  ana lyze  t h e  s i z e  of the  t r a r s c r i p -  

t i o n  u n i t s  f o r  presumptive messenger RNAs f o r  y2b heavy and K l i g h t  cha ins  i n  MPC 11 mouse 
myeloma cells.  Targe t  s i z e s  have been e s t ima ted  f o r  1 9 s  presumptive y2b heavy cha in  mRlIA and 
14s  presumptive K l i g h t  cha in  mRNAs, which have been f r a c t i o n a t e d  by e l e c t r o p h o r e s i s  or. 
polyacrylamide g e l s .  
is t w i c e  a s  l a r g e  as t h e  19s  RNA spec ie s  and 1.6 t i m e s  as l a r g e  as t he  145 RNA spec ie s .  
Thus, w e  e s t ima te  t h e  t r a n s c r i p t i o n  u n i t  t o  be some 2 . 5  t o  3.0 t i m e s  t h e  s i z e  of t h e  
heavy and l i g h t  cha in  polypept ides .  

S tud ie s  are i n  p rogres s  t o  determine t h e  p u r i t y  of 1 9 s  and 145  W A S  by i n  v i t r o  
t r a n s l a t i o n .  P repa ra t ion  of cDNA probes of t h e s e  molecules has  a l s o  been undertaken in 
o r d e r  t o  i s o l a t e  p u t a t i v e  nuc lea r  p recu r so r s  by FIJA.DNA hybr id i za t ion .  

O u r  a n a l y s i s  r evea l s  t h a t  t h e  t a r g e t  s i z e ,  i.5. t r a n s c r i p t i o n  u n i t ,  
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844 A PVPATTVE IINA PREJJRSOR IARGER THAN RMJNXJDBULIN r( LIGHI CHAIN MESSENGEX 
IW.. Maureen G i l n u r e - H e b e r t  and Fandolph Wall. Depa?3m?nt of Microbiology and 
lim~~~ology and the f.blecular Biology Iilstitute, University of California a t  IDS 
AnqeLes. Los Anqeles, California 90024 

U s i n g  a procedure develop4 for the recQobinant DNA cloninq of p l y  ( A ) - m n t a i n i n q  mKNA (1) , 
we have cloned complanentary DNA (CDNA) synthesized from purified M)pc 21 iInmnCglobulin K 
l ight  chain m. We have used such purified reconbinant cDNA, covalently linked to 
s e p b s e ,  for the isolation of K nEXA and for the detection of nuclear T(NA containing K mFNA 
sequences. Nuclear RNA f m  cultured muse P3K cells labelled for 2 - 3 hours contained two 
discrete classes of immmcqlo?~~lin K specific RNA sedimntinq under stringently denaturing 
conditions a t  255 and 145. P o l y s m l  RNA selected on reccmbinant cDNA sepharuse yielded a 
single RNA species with an electrophoretic m b i l i t y  identical to that of purified 145 
inmxcqlabulin K mRiA prepared by repeated ~ ~ l y ( u )  sepharose selections and sucrose qradient 
sedimntations. 
periods of 2 - 3 hours. 
periods (10 - 20 min) contained the 25s K specific nuclear T(NA species but relatively l i t t le  
of the nuclear K specific 14s species. 
nuclear 

me 14s K specific nuclear RNA was the preaominant species i n  labellinq 
In contrast, nuclear RNA isolated a f t e r  brief pulse labelling 

These results suggest that the 25s K specific 
could be a precursor to  irmunOglobulin K l ight  chain rrR@.. 

H i g u c h i ,  R., G.V. Paddock, R. Wall and W. salser (1976). P m .  Nat. ?cad. Sci. USA 2:3146. 

HEAVY CHAIN DISEASES IN MAN: ISOLATION AND TRANSLATION OF mRNA FOR A NATURALLY OCCUR- 
RING IMMUNOGLOBULIN VARIANT. A. Alexander and J. Buxbaum, Dept. of Medicine, N.Y.U. 845 

Medical Center and Manhattan Veterans Administration Hospital, New York, N.Y. 10010 

size and secrete aberrant heavy chain molecules and fail to produce light chains. We have es- 
tablished a cell line from the peripheral lymphocytes of one such patient whose isolated serum 
protein was a y3 fragment with a molecular weight of 39,500 and an N-terminal deletion (OMM) 
(Adlersberg et al. PNAS, 72:723, 1975). The cultured cells secreted a protein which was anti- 
genically and electrophoretically (in SDS) identical to the HCD protein. Short pulse labeling 
of the cells (3.5') revealed no evidence for post-ribosomal degradation of a normal heavy chain 
Extraction of RNA using hot phenol and SDS followed by poly-U sepharose chromatography yielded 
a population of poly-A containing molecules which, when added to a wheat germ cell free system, 
resulted in the production of a protein with the antigenic properties of the HCD protein and an 
estimated molecular weight of 38,000 daltons. Fractionation of the partially purified mRNA on 
sucrose gradients indicated that the protein was coded by an mRNA with a sedimentation constant 
of approximately 15.5 while y-chain mRNA from a murine myeloma had an S rate of 17. There was 
no evidence for synthesis of light chain or a VH fragment either in the intact cellor the cell 
free system. These experiments indicate that the HCD protein is a synthetic product which is 
probably the result of a partial gene deletion resulting in a short transcription product. It 
is not yet clear if the absence of L-chain synthesis reflects gene deletion, defective trans- 
cription or defective translation. (Supported by NIH grants '312152, CA09161, AM01431, and 
research funds from the Veterans Administration. ) 

Human heavy chain diseases (HCD) are lymphoid malignancies in which Ig forming cells synthe- 

846 
Mary K. Legler, La Rabida-Univ. of Chicago Inst., Chicago, I L  60649 

RPC-5 using specifically purified antibodies to immunoprecipitate polyribosomes engaged in 
lg gamma and kappa chain synthesis. More than 85% of the poly A-RNA obtained f r o m  the anti- 
body-fractionated polyribosomes consisted of 19-mRNAs as determined by translation in the 
wheat germ system. Approximately 95% of IgG-mRNAs, labeled with I25l, hybridized with mouse 
liver DNA sheared to about 300 base pairs (S20,w=5.3) at a Cotl 
complementary DNA sequences were present less than 5 times per Laploid genome, (Biochem. 15: 
4390, 1976). To determine if the IgG-mRNAs used contained covalently bound tran- o f  
unique and reiterated DNA, (homology between 19s of differing subclass specificities allows 
hybridization o f  mRNAs for one lg and, if present, DNA for 1gS of related but nonidentical 
types), hybrids formed with sheared DNA were isolated with or without RNase before fraction- 
ation and the apparent rates of hybridization compared. Even under less stringent hybrid- 
ization conditions, a monophasic Cot curve (C0tI/2of4 x 103) resulted regardless of whether 
RNase was included in the isolation protocol. Under similar conditions, the apparent hybrid- 
ization rates of hetergeneous nuclear RNAs from the same cell source containing covalently 
bound transcripts of repetitive and unique sequences were clearly different. (Supported by 
a Grant from the National Science Foundation) 

HYBRIDIZATION PROPERTIES OF IMMUNOGLOBULIN mRNA. FAILURE TO DETECT COVALENTLY ASSO- 
CIATED IgG-mRNA TRANSCRIPTS OF REITERATED AND UNIQUE MOUSE DNA, Edward P. Cohen and 

mRNAs coding for complete immunoglobulin G were isolated from the cells of muse myeloma 

of 4 x 103, indicating that 
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847 BIOCHEMISTRY OF PRODUCTS OF THE MAJOR HISTOCOMPATIBILITY COMPLEX 0t.l THE HUMAN LYMPH- 
OCYTE SURFACE. 
Labora tor ies ,  Harvard U n i v e r s i t y ,  16 D i v i n i t y  Avenue, Cambridge, Mass. 02133. 

Cox Terhors t ,  Richard Robb, and Jack L. S t romnger .  The B i o l o g i c a l  

P ody t s  of t he  HLA-A and HLA-B l o c i  have been i s o l a t e d  frm c u l t u r e d  human lymphocytes 
a f t e r  s o f u b i f i z a t i o n  w i t h  papain o r  w i t n  detergents.  They a re  composed o f  two po lypep t ide  
chains, t he  heav ie r  o f  which i s  a g l ycop ro te in  o f  3$,000 da l tons  (papain s o l u b i l i z e d )  o r  
44,000 da l tons  (de tergent  s o l u b i l i z e d )  and the  l i g h t e r  o f  which i s  a po l ypep t ide  o f  12,000 
da l tons ,  i d e n t i c a l  t o  human u r i n a r y  6 -mic rog lobu l in .  The amino a c i d  composi t ion and N- te r -  
m ina l  sequence o f  p44, p39 (an in te rmgd ia te  i n  the  papain d i g e s t i o n )  and p34, i n d i c a t e  t h a t  a 
h y d r o p h i l i c  pep t ide  o f  about 5,000 da l tons  i s  f i r s t  removed from the  C terminus fo l l owed  by a 
hydrophobic pept ide .  The amino a c i d  compos i t ion  and N- te rmina l  sequence o f  f o u r  p34 prepara- 
t i o n s  have been examined ( i n c l u d i n g  products of both  t h e  HLA-A locus  (HLA-2 from two d i f f e r e n t  
c e l l  l i n e s )  and the  HLA-B locus  (HLA-7 and HLA-12)). The produc ts  o f  t he  two  l o c i  a re  s t r i k -  
i n g l y  s i m i l a r  t o  each other.  
tween two i n t r a c h a i n  S-S b r idges .  
out.  The d i s tance  between t h e  two h a l f  cys t i nes  i s  of t he  order o f  60 amino ac ids .  
l i n k e d  glycan i s  l oca ted  on the  N-terminal  s ide  o f  these cys t i nes .  Amino a c i d  sequences 
around the  h a l f  c y s t i n e s  show some homology w i t h  i m u n o g l o b u l i n s .  
HLA-A,B an t igens  w i l l  be o u t l i n e d .  

Most HLA s p e c i f i c i t i e s  have an a c i d  l a b i l e  pept ide  bond i n  be- 
Add i t i ona l  cleavages w i t h  CNBr and NTCB have been c a r r i e d  

The Asn 

The gross s t r u c t u r e  of t he  

848 

University School of Medicine, St. Louis, MO. 63110, the Laboratory of Immunology, NlAlD and 
the Immunology Branch, NCI, Bethesda, MD. 20014. 

raised the question o f  the existence of la antigens on thymus-derived cells. 
logical and chemical studies have given contradictory results, functional studies seem to 
favor the presence of l a  antigens on T cells. We attempted to resolve this question by 
isolating C3H thymocytes free o f  other contaminating cells using the fluorescence activated 
cell sorter, and then chemically testing the purified populations for la antigens. The 
purified populations studied were lg negative thymus cells, and thymus cells selected with 
an adsorbed rabbit anti-mouse brain antiserum. Proteins were radiolabeled in vitro, 
solubilized by the non-ionic detergent NP-40, reacted with anti-la antiserum, and analysed 
by SDS-polyacryiamide gel electrophoresis. Radiolabeled l a  antigens were obtained from both 
purified thymus cell populations. These antigens were synthesized by the thymocytes and were 
found on molecules composed of two chains of molecular weight 33,000 and 25,000 daltons 
respectively, similar to spleen cell la antigens. It was estimated that an average thymocyte 
has approximately 1/50 the amount of la antigens as does an average spleen cell. 

PARTIAL CHEMICAL CHARACTERIZATION OF la ANTIGENS DERIVE0 FROM MURINE THYMOCYTES. 
Benjamin D. Schwartz, Anne M. Kask, Susan 0. Sharrow, Chella S .  David and Ronald 
H. Schwartz. Depdrtments of Medicine, Microbiology, and Genetics, Washington 

The genetic and functional association between Ir genes and genes for la antigens have 
Though sero- 

849 CHEMICAL CHARACTERIZATION OF AN H-2D GENE MUTANT: 
Nathenson, Albert Einstein College of Medicine, New York, NY 10461 
There are now available a number of mouse strains mutant in the major histocompati- 

One of these is SlOD2(M504) (H-2da). 

H-Zda, J. L. Brown and S .  G. 

bility locus. Among these are two i n  which the genetic change has been localized to the D 
region. 
CML, MLR, skin graft rejection and GVHR as well as slight serological differences with its 
parent, BlOD2. We have examined the primary sequence differences between the H-2D gene 
product of the mutant and its parent using radiolabeled peptide mapping. We have also 
determined the amount of M504 H-2D' expressed on spleen cells, its molecular size, binding 
to lentil lectin, and carbohydrate side chain size as compared to those of the parent H-2D 
gene product. We find distinct differences i n  expression on spleen cells, binding to lentil 
lectin and molecular size as well as extensive differences i n  the comparative peptide maps. 
All results suggest this is not a point mutation. 

This mutant, found by Egorov, exhibits mutual 
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EVIDENCE O F  FUTHER SEROLOGICAL CROSS REACTIVITY BETWEEN PRODUCTS OF & and &, 
Je f f r ey  A. F re l inge r ,  Dept. of Microbiology, USC Medical Schoo1,Los Angeles,CA 90033 
The o r i g i n  of t he  H-2 K and 0 regions by gene dup l i ca t ion  i s  widely accepted. 

850 
Both 

se ro log ica l  and s t r u c t u r a l  homology have been r e p r t e d .  Although r e p o r t s  of c ros s  r e a c t i v i t y  
between I-A and I-C products  have appeared, t h e  o r i g i n  of I a  an t iqens  from d i f f e r e n t  sub- 
regions i s  l e s s  c l e a r .  
demonstrate c ros s  r e a c t i v i t y  of an t igens  coded by I-c with those coded by &. This is  t h e  
r ec ip roca l  of t he  c ros s  r e a c t i v i t y  r epor t ed  by Murphy. This serum r e a c t s  with El0 lymph node 
c e l l s  i n  d i r e c t  cy to tox ic  t e s t s ,  k i l l i n g  50% of t h e  c e l l s ,  withha t i t e r  f 1/80. This 
r e a c t i o n  cannot be caused by a shared I - C  determinant between H-2 and & s ince  4R 
and B10 share  the  same H-2 haplotype i n  t h e  I-c subf;zgion. Therefore t h e  r e a c t i v i t y  with t h e  
- H-2b haplotype must map t o  the  H-2K s i d e  of t h e  H-2 2recombinant, i n  t he  I-A region. 
This  assignment i s  confirmed by t g s t i n g  D .GD, and- s t r a i n .  
from two r e a c t i v e  haplotypes,  H-2 and H-2 , however D2.GD i s  unreact ive,  confirming t h e  
napping of t h e  p o s i t i v e  r e a c t i o n  with 810 t o  t h e  I-A subregion. 
which d e t e c t  Ia.6 usua l ly  a180 d e t e c t  t h i s  c ros s  r eac t inq  s p e c i f i c i t y ,  and no antiserum which 
we have produced a g a i n s t  I - C  which does not d e t e c t  Ia .6  can d e t e c t  t h i s  c ros s  r e a c t i v i t y .  
This suggests  t h a t  t h e  c ros s  r eac t ive  s p e c i f i c i t y  may be Ia .6 ,  although t h e  absorbt ion 
ana lys i s  t o  t e s t  t h i s  was inconclusive.  

Using a new antiserum, E l O . A ( $ R )  a n t i  B l O . A ( l R )  we have been a b l e  t o  

This haplotype i s  der ived 

We have noted t h a t  a n t i s e r a  

3 

851 
X I H ,  Bethesda, MD 20014, and Department of Medicine, Washington Universi ty  School of Medicine, 
S t .  Louis, MO 63110. There i s  accumulating evidence f o r  a func t iona l  r o l e  of Ia an t igens  i n  
macrophage-lymphocyte i n t e r a c t i o n s ,  ye t  t hese  an t igens  have only been found i n  r e l a t i v e l y  
small  amounts on pe r i tonea l  macrophages. In  view of t h i s  apparent discrepancy, another  popu- 
l a t i o n  of mouse macrophages was examined. Splenic  and p e r i t o n e a l  macrophages were evaluated 
f o r  l a  an t igens  by i n d i r e c t  immunofluorescence. 
phages had Ia on t h e i r  su r f ace ,  while  less than 10% of p e r i t o n e a l  exudate macrophages had 
de tec t ab le  I a .  When macrophages i s o l a t e d  from spleen were maintained i n  c u l t u r e  f o r  seven 
days,  t h e  c e l l s  l o s t  d e t e c t a b l e  I a  an t igens  and became ind i s t ingu i shab le  f r o m  p e r i t o n e a l  
macrophages. 
pe r i tonea l  macrophages were synthesized by these  c e l l s  w a s  confirmed by r ad io i so tope  l abe l ing  
techniques.  Sera and s t r a i n  combinations within the  B10 congenic s e r i e s  w e r e  used t o  i d e n t i f y  
subregions within the  I region. With n ine  combinations i t  could be shown t h a t  an t igens  coded 
i n  the  I-A subregion accounted f o r  t h e  ma jo r i ty  of d e t e c t a b l e  Ia on sp len ic  macrophages 
(57% & 9 ) ;  while  i n  f i v e  in s t ances ,  an t igens  coded by t h e  rest of t h e  I region were detected 
on only a minori ty  of these c e l l s  (11% +2) .  These f ind ings  suggest  t h e  p o s s i b i l i t y  t h a t  
macrophages a t  d i f f e r e n t  s t ages  of d i f f e r e n t i a t i o n  may have d i f f e r e n t  func t iona l  cha rac t e r i s -  
t i c s  i n  t h e  immune response.  

DIFFERENTlAL EXPRESSION OF Ia  ANTIGENS ON MURINE MACROPHAGES, Carol Cowing, 
Benjamin Schwartz, and Howard Dickler ,  Imunology Branch, National Cancer I n s t i t u t e ,  

Greater  than 50% of pu r i f i ed  spleen macro- 

That t he  Ia an t igens  detected on f r e s h l y  i s o l a t e d  sp leen  macrophages and on 

852 IMMUNOLOGICAL STUDIES OF THE L2C LEUKEMIA - A B CELL LEUKEMIA OF INBRED STRAIN 2 GUINEA 
PIGS,  I r a  Green, Theodore Konen, Helen Hu, Benjamin D. Schwartz and Ethan M. Shevach, 
The N I H ,  N I A I D ,  L I ,  Eethesda, Md. 20014. 

The L2C leukemia c e l l  bea r s  IgM and r ecep to r s  f o r  C3b. Five c lose ly  r e l a t e d  l i n e s  of 
t h e  L2C leukemia have been descr ibed,  a l l  of which bear t h e  same IgM idiotype.  Four of 
t h e  5 l i n e s  a l s o  bear t h e  Ia an t igens  of s t r a i n  2 guinea pigs .  Previous s t u d i e s  using 
immunization p ro tec t ion  t e s t s  have demonstrated t h a t  t he  LZC c e l l s  bear a TSTA. How- 
ever  t h e  TSTA i n  t h e  I a  nega t ive  l i n e  i s  no t  immunogenic. Hetero and a l l o  a n t i s e r a  
d i r ec t ed  aga ins t  t h e  IgM i d io type  were produced; t hese  a n t i s e r a  were then used i n  
conjunct ion wi th  i n t e r n a l  r ad ioac t ive  l a b e l l i n g  followed by SDS polyacrylamide g e l  
e l ec t rophores i s  t o  s tudy su r face  an t igens  on the  Ia' and Ia- L2C cell.. 
t h a t  t h e  1gM was made by t h e  cell and t h a t  it w a s  monomeric. Furthermore although t h e  
a l l o  a n t i s e r a  p o t e n t i a l l y  contained an t ibod ie s  t o  an Ia id io type ,  none were found. 
Furthermore t h e  a n t i  IgM id io type  a n t i s e r a  d id  not  r e a c t  w i th  any I a - l i ke  molecule; 
suggest ing t h a t  t h e r e  w a s  no shared an t igen ic  s t r u c t u r e  between t h e  IgM id io type  and 
the  Ia molecule of t h e  L2C c e l l .  In another  phase of t he  s t u d i e s ,  a K C 1  e x t r a c t  of 
t h e  LZC c e l l  w a s  prepared t h a t  w a s  a b l e  t o  success fu l ly  i m u n i z e  normal s t r a i n  2 
animals aga ins t  a chal lenge wi th  L2C c e l l s .  
progress  t o  determine t h e  n a t u r e  a t  t h e  TSTA i n  t h e  K C 1  e x t r a c t .  

It was demonstrated 

Immunochemical s t u d i e s  a r e  c u r r e n t l y  i n  
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853 STUDIES ON THE EXPRESSION OF MURINE IgD, IgM AND IgG, Samuel J .  Black, Leonard A .  
Herzenberg, Michael R. Loken, Barbara A.  Osborne, and Uessel van der Loo, Genetics 
Department, Stanford University School of Medicine, Stanford, CA, 94305. 
Recent work from our laboratory has shown t h a t  most mouse B c e l l s  co-express IgM and 

IgD on t h e i r  suface. 
the co-expression of several Ig c lasses  on a B c e l l  membrane we a r e  using a l l 0  and hetero- 
ant isera  spec i f ic  f o r  v ,  6 and y heavy chains i n  combination w i t h  fluorescence-activated 
ce l l  separator  analysis .  A t  present we a r e  ac t ive ly  p u r s u i n g  the following questions: (1) 
On lymphocytes bearing more than one Ig c lass  i s  there  a quant i ta t ive  relat ionship between 
the amounts of the classes  expressed? ( 2 )  Do c e l l s  w i t h  surface IgM, IgO, IgG or  any combi- 
nation of these Ig  c lasses  represent funct ional ly  d i f fe ren t  groups? 

To date  (11/18/76) we have found t h a t  the r e l a t i v e  amounts of d i f f e r e n t  Ig c lasses  
expressed on the surface of a s ing le  lymphocyte vary w i t h  the age of the animal from which 
the ce l l  was harvested along w i t h  the organ i n  which the ce l l  was found. T h u s ,  no general 
quant i ta t ive relat ionship has been observed. In addi t ion,  s tudies  performed w i t h  an t i se ra  
react ing w i t h  a l lo typic  determinants on the  6 heavy chain suggest t h a t  IgD is present on 
the membrane of unprimed and primed lymphocytes. There i s  no correlat ion between the c lass  
of  antibody secreted by PFC d i f fe ren t ia t ing  from these c e l l s  on exposure t o  antigen and the 
amount o f  IgD on t h e i r  surface.  
and IgG are  i n  progress. 

Of these c e l l s  a small number a l s o  bear IgG. I n  order  t o  invest igate  

Similar s tudies  on lymphocytes with membrane bound IgM 

8% 
London NW7 M, England. 
W e  i n v e s t i g a t e d  whether t h e  c l a s s  of immunoglobulin on the  s u r f a c e  of adu l t  CBA mouse sp leen  
c e l l s  is  r e l a t e d  t o  t h e  presence  o f  o t h e r  s u r f a c e  r ecep to r s  o r  t o  the  a b i l i t y  of  t h e  c e l l s  
t o  develop i n t o  antibody producing c e l l s  fo l lowing  s t i m u l a t i o n  by l ipopolysacchar ide  (LPS) . 
Cells which bea r  Fc r ecep to r  (FcR) and complement r ecep to r  (CR) were de tec t ed  by r o s e t t e  
format ion ,  us ing  ox r ed  blood c e l l s ,  r a b b i t  an t ibody,  and AKR mouse serum as a source  of  
complement. Sur face  IgM and IgD were de tec t ed  by i n d i r e c t  imunof luo rescence .  There is a 
sma l l  subpopula t ion  of B c e l l s  which l acks  FcR bu t  has  I g  mostly of t he  IgD class. About 
85% of CR-bearing lymphocytes have s u r f a c e  I g  of bo th  t h e  IgM and 1gD c l a s s e s ,  whereas 15% 
of the  CR-bearing lymphocytes have no su r face  I g  de t ec t ab le  by immunofluorescent microscopy. 
Popula t ions  deple ted  o f  CR-bearing lymphocytes a r e  ab le  t o  respond t o  LPS by d i f f e r e n t i a t i n g  
i n t o  cells which s e c r e t e  IgM and IgG. Most of  t he  B cells express  both  IgM and IgD on t h e i r  
membranes, b u t  about 5% have only IgM and 5 t o  10% have only IgD, as def ined  us ing  the  
f luorescence-ac t iva ted  c e l l  s o r t e r  (FACS). Spleen cells  were f r a c t i o n a t e d  us ing  the  FACS 
and cu l tu red  i n  t h e  presence of LPS. E l imina t ion  of  the  most i n t e n s e l y  s t a i n e d  IgM-bearing 
c e l l s  o r  IgD-bearing c e l l s  d id  no t  a f f e c t  t he  response of the  c e l l s  i n  cu l tu re .  We conclude 
tha t  p recu r so r s  of  1gM- and IgG-secreting c e l l s  are not  l i m i t e d  t o  the  CR-bearing c e l l s  o r  
t o  those c e l l s  wi th  a h igh  dens i ty  of  s u r f a c e  IgM o r  IgD. 
(D.L.B. was suppor ted  by a pos tdoc to ra l  fe l lowship  from the  N a t l .  Mul t ip le  S c l e r o s i s  Soc ie ty)  

FUNCTION OF LYMPHOCYTES BEARING DIFFERENT SURFACE RECEPTORS. David L. Brandon, 
Andrew Edwards, and R. M. E .  Parkhouse. Na t iona l  I n s t i t u t e  f o r  Medical Research, 

855 LYMPHOCYTE SURFACE IgD I N  RATS, M I C E  AND MEN. Marvin A. Cuchens and Garr ie  A. 
Les l ie ,  Dept. of Microbiology 8 Immunology, Univ. o f  Dragon Haalth Sciencer Center, 
Port land, OR 97201. 

Rabbit an t i - ra t  IgD waa prepared u i t h  r a t  rplaen end lymph node lymphocyte membrane IgD 
i so la ted  from a chicken anti-human 6 immunoadsorbent ( I A ) .  The antiserum uas mada 6 chein 
spec i f i c  by passage through appropriate immunoadsorbents. I t  demonstreted r e a c t i v i t y  u i t h  
human IgD and no t  against r a t  serum components by immunodiffusion. Membrane FA o f  human PEL 
detected -5% IgD p o s i t i v a  c e l l s  and was r p e c i f i c a l l y  blocked by preincubation o f  the en t i - ra t  
IgD u i t h  human IgD. Simi lar  s tud ies u i t h  mouae rp len i c  Lymphocytes damonstrated very d u l l  
fluorescenca. The questionable IgD p o e i t i v e  c e l l s  represented ‘3% o f  the t o t a l  number o f  I g  
p o s i t i v e  c e l l s ,  i n  marked contrest  t o  repor ta  o f  ’60%. 

The t i ssue  d i s t r i b u t i o n  .of Ig bearing lymphocytes i n  the r a t  f o l t ous :  
Blood Spleen Lymph Nodes Thymus Peyer’s Petches 

% IaM 10.7 33 26 ‘0.5 45 
x I i D  6.4  15 17 <0;5 50 
x I g  15.4 54 51 <0.5 92 
The presence o f  r a t  membrane IgM end IgD has been substentiated by SDS-polyacrylemide d isc 
electrophoresis. 

Cytoplasmic FA s te ins  of white c e l l  suspensions o f  var ious t issues detected 1-3% IgD 
p o s i t i v e  c e l l s .  Both plasma c e l l s  end lymphocytes uere found. Studies are i n  progress t o  
determine i f  c i r c u l a t i n g  IgD can be detected i n  the r a t .  These s tud ies suggest t ha t  r a t  IgD 
may be an t i gen ica l l y  more cross-reactive u i t h  human IgD then the pu ta t i ve  mouse IgO. 
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IgD ALLOTYPE EXPRESSION IN THE MOUSE, James  W. Goding, Noel L. 
Warner and Judith E. Layton, Walter and Eliza Hall Institute, Royal  Melbourne 
Hospital, Parkville, 3050, Victoria, Australia. 
Many mouse alloantisera prepared against lymphocytes contain antibodies to IgD, 

IgM or  sometimes both. The presence of these antibodies has thus revealed genetic poly- 
morphisms of both major B cell receptor classes,  and allowed the identification of two new 
immunoglobulin heavy chain loci; Ig-5 (for delta chains) and Ig-6 ( p  chains). 
linked to the Ig-1 locus. 

thoracic duct lymph and peripheral blood possess both I.( and delta receptors.  
marrow, about 60% of B cells bear IgM only, and the remainder a r e  doubles. 
one year,  most B cells a r e  doubles, and cells bearing only IgD a r e  uncommon. 
IgM and IgD have s imi la r  or identical variable regions. 
appear to lose  surface IgD. 

Both a r e  

Immunofluorescence studies reveal that most B cells i n  spleen, lymph node, 
I n  bone 
Even a t  

Surface 
After activation with LPS, cells 

857 THE CAPACITY OF INDIVIDUAL IMMUNOCYTES TO RESPOND TO MORE THAN ONE ANTIGEN. 
P.  Liacopoulos,  J. Couderc and J .  P a n i j e l ,  I n s t i t u t  d'Immuno-Biologie, Hapi ta l  
Broussais 75674 P a r i s  cedex 14 and I n s t i t u t  Pasteur  75724 P a r i s  Cedex 15, France. 
St imulat ion of mice with two an t igens  r e s u l t s  i n  t h e  appearance o f  PFC s p e c i f i c  f o r  

each of t h e  an t igens  and of a low percentage (av.  2 % )  of PFC reac t ing  t o  both.  These double 
PFC produce two d i f f e r e n t  types of antibody molecules s ince  la1 i n  micromanipulated ind iv idua l  
double PFC i n h i b i t i o n  by so lub le  ant igen of t h e  one s p e c i f i c  l y s i s  do no t  i n t e r f e r e  with 
t h e  o the r  l y t i c  a c t i v i t y  and (b) i nd iv idua l  double PFC generate  monospecific daughter PFC 
reac t ing  t o  only t h e  one o r  t h e  o t h e r  ant igen.  These r e s u l t s  s t rong ly  suggest  t h a t  PFC precur-  
so r s  a r e  i n  f a c t  p l u r i p o t e n t i a l  i . e .  must bear  more than one ant igen s p e c i f i c  r ecep to r s .  

In  o t h e r  experiments t h e  p a t t e r n s  o f  s p e c i f i c  recovery o f  normal mouse spleen c e l l  
populat ions depleted of anti-Pigeon RBC c e l l s  were inves t iga t ed .  I t  was found t h a t  no a n t i -  
PRBC response occur when such populat ions t r a n s f e r r e d  i n  i r r a d i a t e d  r e c i p i e n t s  a r e  s t imu la t ed  
with PRBC. However when r e c i p i e n t s  a r e  a l s o  given a non-specif ic  s t imu la t ion ,  an e a r l y  
recovery of t h e  anti-PRBC r e a c t i v i t y  i s  produced. This  recovery cannot o r i g i n a t e  from a c lona l  
expansion of s p e c i f i c  c e l l s  poss ib ly  escaped the  dep le t ion ,  because when the  adjuvant  muramyl- 
d ipep t ide  (MDP) i s  given t h e  recovery occurs  suddenly between t h e  4 th  1/2 and 5 th  day (dou- 
b l ing  t ime 4 hours) and when it i s  provoked by e l i c i t a t i o n  of an un re l a t ed  delayed type reac- 
t i o n  ( t o  p i c r y l  ch lo r ide  o r  TNP) an important number of PFC reac t ing  t o  both PRBC and TNP ( 5 % )  
is  detected.  The e a r l y  recovery could t h e r e f o r e  be a t t r i b u t e d  to a recrui tment  i n t o  t h e  spe- 
c i f i c  response of p l u r i p o t e n t i a l  PFC precursors  having a t  t h e  t ime of dep le t ion  a too small 
number of PRBC recep to r s  t o  permit  t h e i r  f i rm binding t o  PRBC imunoabsorbant  column. 

858 I N  V l T R O  R E G U L A T I O N  OF SURFACE ALLOTYPE I N  HETEROZYGOUS b4,6 R A B B I T  PERIPHERAL BLOOD 
LYMPHOCYTES. Linda M. Schoenberg and Benjamin Wolf, Univ. of Pa., Phila. ,  Pa. 19174 

I t  has been previously demonstrated t h a t  s i n g l e  and double expression in PBL f r a  b4.6 rab- 
b i t s  i s  due t o  a c t i v e  synthesis .  We have s tud ied  the e f f e c t s  of an t i - a l lo type  antibody on 
su r face  a l l o t y p e  expression i n  an unimmunized, r e s t r i c t e d  population of PBL a f t e r  a sho r t  
incubation too b r i e f  to s t imu la t e  b l a s t  transformation and c e l l  r ep l i ca t ion .  Neonatal and 
adu l t  PBL (pronase- t reated or untreated)  were incubated overnight  i n  the  absence of a n t i -  
a l l o t y p e  antibody o r  i n  the  presence of ant i -b4,  an t i -b6  o r  ant i -b4 + ant i+.  
mixed an t ig lobu l in  technique confirmed the decrease i n  su r f ace  a l lo type .  Incubation i n  
e i t h e r  ant i -bk or  anti-$ f o r  a s  l i t t l e  a s  4 hours led to t h e  suppression of t he  homologous 
a l lo type  and cornpensaton/ increase of  the  a l t e r n a t e  a l lo type .  This marks the f i r s t  time t h a t  
such a compensatory increase has been observed i n  v i t ro .  Untreated PBL from neonates were 
then sequen t i a l ly  incubated, f i r s t  w i t h  ant i -k4 (4 hours) and followed by a n t i - i 6  (14 hours).  
This  r e su l t ed  i n  a r e l ease  from suppression of the b 4  su r face  al lotype.  Reversing the  pro- 
cedure gave corresponding r e s u l t s  fo r  k6. T h i s  suggests  a poss ib l e  inter-al  lotype regulatory 
influence i n  these b4,6 c e l l s .  If these observat ions a r e  not t h e  r e s u l t  of a l t e r e d  a l lo type  
expression i n  t h e  s%e b4.6 c e l l ,  one m u s t  suppose t h a t  previously non-expressing c e l l s  a r e  
e i t h e r  being s t imulated o r  re leased from suppression by a regulatory c e l l .  

This work wa5 supported by NSF Grants W-28694 and GB-44202 and the Universi ty  of Pennsyl- 
vania Plan to Develop S c i e n t i s t s  in Medical Research. 

Assay by the 
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859 GENETIC CONTROL OF THE IMMUNE RESPONSE TO H-2.32. Nobukata Shinohara & David H. 
Sachs, NCI, NIH, Bethesda, MD 20014 

~ 

We have examined strains of B10 congenic mice of various H-2 haplotypes, and have 
found them all to roduce a very weak humoral antibody response to H-2.32, the H-2D private 

attributable to non-H-2 linked gene(s) present in the B10 background. Also, as has been 
previously reported, two strains of different background sharing the same H-Zm haplotype 
show a significant difference in the magnitude of the anti-32 antibody response. 
B1O.AKM mice are low responders to B1O.BR whereas AKR.M mice are high responders to AKR. The 
(AKR.MxB10.AKM)F1 mice are also high responders to B1O.BR. 
progeny of these two strains, (AKR.MxBl0.AKM)F x BlO.AKM, the anti-32 antibody response 
was found to be predominantly controlled by a iingle locus. 
linked neither to the Ig heavy chain allotype locus nor to the Ly2 locus which is considered 
to be closely linked to the k Light chain locus, indicating a probable regulatory rather than 
structural gene defect. 
response to H-Zd antigens and that of the anti-32 antibody response in individual backcross 
animals, suggesting the antigen'specific nature of this Ir gene. 
observed difference in antibody production, no significant difference between AKR.M and 
B1O.AKM mice was observed in induction of H-2Dk-specific killer cells. 
linked antigen-specific Ir gene apparently controls B cell but not T cell anti-H-2.32 
reactivity. 

specificity of H-2 K . The failure of these strains to mount an anti-32 response appears to be 

Thus, 

In an analysis of backcross 

This locus was shown to be 

There was no correlation between the magnitude of the antibody 

Finally, despite the 

Thus, this non-H-2 

860 

determinants in H-7 -incompatible skin grafts and H-7 antigen-specific, recipient respns- 
iveness. 
the Eb, ea, or H-Zd haplotypes. 
which code for the s . 1  and H-7.2 antigens. 
responders to both H-7.1 (MST = 3.1 weeks) and H-7.2 (MST = 5.4 weeks) -incompatible 
grafts. 
vived on both hostsith MST's of > 20 weeks. H-2a and E d  mice were also Slow respond- 
ers to H-7.2 -incompatible grafts (Sa : MST >= weeks; sd: MST - 13.1 weeks) * 
responsiveness was inherited as a dominant trait. Grafting of s a / E b  heterozygotes 
with H-7 -incompatible skin demonstrated the influence of donor H-2 haplotype on relative 
"re jectability" of H-7 -incompatible grafts. H-za/Eb m i c e j z e d  H-7.1 -incompat- 
ible skin from H-2b/H-2b (MST = 3.7 weeks) a11dT2~/H-2~ donors (MST = 3.5 weeks) mare 
rapidly than ~kFfr;H-2~/H-2~ donors (MST = 8.0 weeks) H-7.1 -incompat- 
ible grafts obtained fr=H-273/eb donors were able to prime for the accelerated re- 
jection of secondary H-7.1 -incompatible grafts from H-2a/H-2a donors, and vice versa. 
Similar results were obtained with H-7.2 -incompatibleraG on Ea/sb and H-2d/H-2b 
recipients. 
ting both the presentation of H-7 alloantigens in donor tissue and alloantigen-specific, recip 
ient responsiveness. 

GENETIC CONTROL OF THE IMMUNE RFSPONSE TO H-7 ALLOANTIGENS, Peter J. Wettstein, 
Dept. Microbiology, USC Medical School, Los Angeles, CA. 90033 
H-2 linked genes are important in regulating presentation of H-7 alloantigenic 

Tail skin was exchanged orthotopically between H-7 congenic partners sharing 
These congenic pairs carry the H-7a and H-7b alleles 

Mice possessing the *haplot= were fast 

H-Za and H-Zd mice were slow responders to H-7.1 -incompatible skin which sur- 

Fast 

(p = .002). 

These results clearly demonstrate the importance of =-linked genes in regula- 

861 GENETICS AND REGULATION OF =-CONTROLLED GRAFT-VERSUS-HOST REACTIONS, Edward A. 
Clark, Yoko S. Mullen and William H. Hildemann, Dental Research Institute, UCLA, 
CA 90024 
Genetic fine mapping studies identify at least four regions within the H-Z complex 

coding for products which induce GVH reactions: K, I-A, I-C, and 0. Disparities at I-B, I-J, 
o r  S do not evoke GVH. To help clarify how E-TonGlledGVH reactions are regulated, w e  
recently have examined the effect of preexposure of spleen cell donors to anti-recipient all- 
antibodies. Prior to encounter with BIO.A host cellular alloantigens, B10 adult donors were 
injected intraperitoneally with either hyperimmune donor anti-reci ient antiserum (B10 anti 
BIO.A; hemagglutinin titer 28-2lo) o r  normal serum (NMS). Two to :even days later spleen 
cell suspensions were prepared, washed twice, and counted. Ten to 20x106 spleen cells were 
then injected into newborn BIO.A or  (B10.AxB10)F1 mice. 
alloantiserum-treated donors had reduced GVH splenomegaly (spleen index (S.I.) = 1.61tO.13 
n.16) and much reduced mortality compared to littermate controls injected with spleen cells 
from NMS-treated donors ( S . I .  = 2.17tO.14 n=13). Additional experiments indicate: 1 )  speci- 
fic inhibition disappears in donors by 8 to 14 days after pretreatment; 2) reciprocal BIO.A 
recipient anti-B10 donor serum has no effect; 3) IgG enriched B10 anti B1O.A antibodies 
purified by NH4S04 precipitation and DE52 cellulose ion-exchange chromatography are inhibi- 
tory. Experiments are in progress to define the specificity of the inhibitory antibodies 
and the donor cell type affected. 

Recipients injected with cells from 
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862 KECOGNI'IION OF MINOR ANTIGENIC DETERMINANTS BY RAT CYTOTOXIC T CELLS, Ann Marshak 
and Darcy B. Wilson, Immunobiology Research Uni t ,  Univ. o f  Pa. School o f  Medicine. 
P h i l . ,  Pa. 19174 
I n  t h e  r a t ,  as  i n  t h e  mouse, r ecogn i t ion  by cy to tox ic  T c e l l s  (CTL) of TNP-modified 

c e l l s  and minor h i s tocompa t ib i l i t y  an t igens  unlinked t o  the  major h i s t o c o m p a t i b i l i t y  complex 
( M I C )  i s  r e s t r i c t e d  by gene products lof  tlie'MHC (Ag-B i n  t h e  r a t ) .  
wi th in  phenotypica l ly  i d e n t i c a l  Ag-B 
c e l l s ,  r ega rd le s s  of t he  t a r g e t  Ag-B haplotype. Backross ana lys i s  sugges ts  t h a t  t hese  
an t igens ,  which ope ra t iona l ly  must be cons idered  t o  be minor an t igens  by GVH and MLC 
c r i t e r i a ,  map withi.n or c lose  t o  the  Ag-Blocus. Concanavalin A induced lymphoid b l a s t  
c e l l s ,  tumor c e l l s ,  and normal T and B lymphocytes a l l  express  t h e s e  "minor" major locus  
determinants.  I t  IS proposed t h a t  such an t igens  a r e  e i t h e r  s l i g h t  s t r u c t u r a l  v a r i a t i o n s  
of the  def ined  MtlC de te rminants ,  or sepa ra t e  molecular s t r u c t u r e s  exempt from MHC con t ro l l ed  
r e s t r i c t i o n  due t o  t h e i r  a s s o c i a t i o n  with t h e  MHC complex, 
Supported by g ran t s  AI-10961, CA-15822, and CA-09140. 

However, CTL r a i s e d  
s t r a i n s  c ros s - r eac t  ex tens ive ly  on t h i r d  p a r t y  t a r g e t  

863 H-2I)-ASSOCIATED HYBRID RESISTANCE TO HISTOCOMPATIBLE TUMORS, Richard C .  Harmon, 
Edward A .  Clark ,  Linda S. Wicker, and William H .  Hildemann, Dept. Microbiology and 
Immunology, UCLA, Los Angeles, C A  90024 
Hybrid r e s i s t a n c e  t o  two methylcholanthrene-induced BlO.A(4R) fibrosarcomas and t o  

the  C57BI. lymphoma t L 4  was s tud ied  i n  H-2 heterozygous mice. 
e n t s  were der ived  from mating C57RL/10,  B1O.A and recombinant BlO.A(ZR), 4R, S R ,  
and 18K mice in  such a way as t o  provide  he t e rozygos i ty  a t  def ined  po r t ions  of t he  H-2 com- 
p lex .  Hybrid r e s i s t a n c e  following i n t r a p e r i t o n e a l  i n j e c t i o n  of  tumor c e l l s  was determined 
by comparing the  mean su rv iva l  t imes of H-2 heterozygous mice with those  of homozygous 
4R(sarcomas) o r  BlD(EL-4) mice. Rec ip ien ts  which were heterozygous f o r  t he  K, I, and 5 re- 
gions were not s i g n i f i c a n t l y  r e s i s t a n t  t o  tumor growth. However, mice heterozygous f o r  t he  
- D region a lone  o r  f o r  t he  g region  i n  combination with o the r  reg ions  were tumor r e s i s t a n t .  
Hybrid r e s i s t a n c e  was not  demonstrated i f  tumor c e l l s  were in j ec t ed  subcutaneously r a t h e r  
than by the  i n t r a p e r i t o n e a l  rou te .  A p o s i t i v e  c o r r e l a t i o n  was demonstrated between tumor 
r c s i s t a n c e  of  mice i n  v ivo  and express ion  of sp leen  ce l l -med ia t ed ,na tu ra l  c y t o t o x i c i t y  aga ins t  
E L - 4  i n  v i t r o .  
congenic H-Za/=s rccomhinant mice. 
the  l o c u s r e s p o n s i b l e  f o r  hybrid r e s i s t a n c e  l i e s  between 5 and 0. 
t i o n a l  recombinants between S and D t o  map t h i s  locus i s  i n  p rogres s .  

Histocompatible tumor r e c i p i -  

Addi t iona l  tumor r e c i p i e n t s  have been der ived  from mating 610 o r  4R mice w i t h  
Pre l iminary  r e s u l t s  us ing  these  r e c i p i e n t s  sugges t  t h a t  

Fu r the r  work us ing  addi -  
- -  

864 SPECIFIC SUPPRESSION OF CYTOTOXIC RESPONSE TO SYNGENEIC TUMORS 
Fumio Takei ,  J u l i a  G .  Levy and Douglas G .  K i lbu rn ,  Un ive r s i ty  of B r i t i s h  Columbia, 
Vancouver, B .C . ,  Canada V6T 1W5 

P815 mastocytoma c e l l s ,  when i n j e c t e d  subcutaneous ly  i n t o  syngeneic DBA/P mice,  induced T 
lymphocyte-mediated c y t o t o x i c i t y ,  bu t  i t  decreased  a s  the  tumor grew, and u l t i m a t e l y  t h e  tumor 
k i l l e d  the  mice. It was found t h a t  thymocytes and sp leen  cells  from mice wi th  p rogres s ive ly  
growing tumors i n h i b i t  t h e  i n  v i t r o  gene ra t ion  of anti-tumor c y t o t o x i c i t y ,  i n d i c a t i n g  t h e  pre- 
sence  of suppressor  cells  i n  t h e s e  m i c e .  The c h a r a c t e r i z a t i o n  of t h e  suppressor  cells suggested 
t h a t  they  a r e  T lymphocytes and t h e i r  a c t i v i t y  i s  s p e c i f i c  t o  t h e  tumor, i . e . ,  they  do no t  in- 
h i b i t  cy to tox ic  response  t o  o the r  tumor. Although both  t h e  suppressor  T cel ls  and t h e  k i l l e r  
T c e l l s  seemed t o  be tumor-spec i f ic ,  they  migrated i n  separa ted  f r a c t i o n s  by f ico l l -hypaque  
d e n s i t y  c e l l  s epa ra t ion .  Adult  thymectomy r e s u l t e d  i n  a lower primary anti-tumor response .  
Normal thymocytes w e r e  found t o  enhance t h e  response  of lymph node c e l l s ,  sugges t ing  a c e l l u l a r  
coopera t ion  i n  the  anti-tumor response .  

177 
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CKNLTIC CONTI(0L 01: RFSISTAWI. TO i4PC-11 TiJMOK CTLLS. Llary Clare ITalker and  
Julia M. Phillips-Quapliata, N.Y .[I. Medical Center, New York, N.Y. 10016. 
Genetic control of the resistance of F 1  hybrids between Halb/c and various mouse 

865 

strains to the Ralb/c transplantable, mineral oil-induced plasmacytoma, MPC-11, has heen 
investigated. 
Balb/c and CS7R1/10 ( R I D )  or A conpenic mice carryinp thc II-Zb, II-2a, 11-2‘ or Il-2f haplotypes, 
between Ralb/c and U10 congenic mice carryinp the ti-Zm, I l - ?k ,  H-ZiS, ll-2h2 and H-2YZ haplo- 
types and hetween Balh/c and C57H1/6 (86) ( H - Z b ) ,  lll3A/l (i1-24), D1.C (Il-Zd), !JBA/2 ( I l - Z d )  
and SJL ( H - Z 5 ) .  The incidence o f  tumor take, regression and survival for more than 80 days 
were scored. 
F1 hybrids confer resistance to tumor take. 
of the 4 11-2 haplotypes tested, o r  SJI. o r  DBA/2 are 100% susceptible to tumor take, as are 
homozygous 8alh/c mice. Among U10 11-2 concenic X Ralh/c F1 hybrids there are differences in 
ability to cause regression of established tumors. Our results therefore suroest that genes 
mapping outside the 11-2 complex play a crucial role in determininp susceptihility to MPC-11 
tumor take and that Renes mapping within the l i - 2  complex may play a role in tumor regression. 
It is unlikely that the tlli-1 locus i s  involved i n  resistance as Rall)/c X 810.1)2 F1 mice are 
resistant and arc homozyRous at hoth 11-21) and Tla. Furthermore, cells susceptible to silica 
seem not to be involved in resistance. We are currently testing F 1  hybrids hetween Balb/c and 
Bailey recomhinants to obtain a strain distribution pattern for resistance and are planning to 
type (Ralb/c X 810) X Balb/c F1 backcrossed mice for  linkage of resistance to zenes in various 
linkage xroups. 

3 x 105 viahle MPC-11 cells were injected suhcutaneoiisly into F1 hybrids hetween 

The results indicate that hackpround penes present in B10, 66 and DRA/1 S Balh/c 
Hybrids hetween Ralb/c and A mice, carrying any 

Supported by NIH grants CA 16247 and CA20045. 

866 THE CYTOTOXIC RESPONSE OF SJL. ElICE TO SYNGENEIC IN VITRO RETICULUM CELL SARCOMA 
LINES. Janet M. Roman and Benjamin Bonavida. Dept. of  Microbiol. & Immunol., 
UCLA, Los Angeles, Ca. 90024 
We have utilized in vitro sensitizations to analyze the cytotoxic response of SJL 

mice to syngeneic reticulum cell sarcoma (RCS) tumors. Three RCS tumor lines passaged @ 
- vitro (RCS-LA1, RCS-LA6, and RCS-LAB) are capable of stimulating a syngeneic cytotoxic 
response in spleen and lymph node populations of SJL mice (ages 2-12 months); however, 
only RCS-LA6 and RCS-LA8 serve as good targets for this syngeneic killing. Curiously, 
SJL spleen o r  lymph node cells sensitized to EL-4, normal CS7BL/6 spleen, or  normal BALB/c 
spleen will lyse RCS tumor cells but not Con A stimulated SJL blast cells. This sugges- 
tion of antigens shared between RCS tumor cells and normal allogeneic cells is being 
further analyzed by cell-mediated killing and serological techniques. 
altered antigens or alloantigens on RCS ce,lls would greatly facilitate analysis of this 
tumor system by providing (an) antigenic marker(s) enabling quantitation of the frequency 
of tumor cells in an in vivo RCS tumor. More significantly, presence of alloantigens on 
RCS cells would have important implications concerning strain distribution of genes coding 
for H-2 antigens, control of expression of these genes, and alteration of these control 
mechanisms associated with the neoplastic state. (Supported by USPHS CA19753 and CA9120.) 

The presence of 

867 IIvpIvNcGENIClTY OF mIFIED L W m  CELLS, Wrton D. Prager, f. Samuel Baechtel 
and W i l l i a m  C. Gordon, U. of Texas Health Science Center, Dallas, Tx 75235 
Following d i f i c a t i o n  of muse lymphcma cells by over 20 different chenicals, 

their inmncqenicity in  syngeneic hosts was determined in  tumor rejsction tests. 
blocking agents which are thenselves p r  haptens (e.g., idcacetamide (Ipd), idoacetate, 
N-ethylmalehide) have been favored because of the i r  effectiveness ard ease of use. 
treatment of €C3HEz), P1798, Ll210, ard l%C lymphcmas prcciuced otective vaccines. Degree 
of substitution has been quantitated in  kinetic studies with ’G-IPd; standard preparations 
were substituted with 2.5 wles/lOg cells, but a t  17 u m ~ l e s / l O ~  cells protective c a p c i t y  
decreased. 
cell preparations, and peritoneal cells f r m  jnrnunized mice inhibit proliferation of t w r  
cells i n  v i m  canpared to those fran non-imrmnized animals (IDS assay). 
mice have evidenced resistance to P1798 w i t h u t  danonstrable antibody. 
P1798 antisera were obtained, reaction w i t h  host ard other thyrrscytes was observd. 
l y  p l r i f ied  % fran P1798 was effective imrmnoprophylactically ard m y  be related to Thy-1. 
ccmplexing IAd-lyrnpham cells w i t h  the l i p p h i l i c  dimethyldiaztadecylmnim Om) cation 
increased their protective capacity over cells treated with IPd alone which i n  turn were 
rmre inmuncgenic than X-irradiated(K3HEI))cells. In 2 of 3 1ppi-a~ s y s t e m  DDA increased 
a n t i t w r  antibody prduction, but because WA interferes in the IDS assay, its effect  on 
cellular imrmnity is unclear. These studies irdicate that d i f i c a t i o n  of mlignant cells 
can increase their hmncqenicity. (S~pprted by Grant C A  12089 frcm the  National Cancer 
Insti tute,  DHEW 

sulfhydryl 

IM 

Specific an t i twor  antibodies are c m n l y  e l ic i ted  by vaccimtion with d i f i e d  

IIowever, BALB/c 
when potent anti- 

Partial- 
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868 T-CELL PROLIFERATIVE AND ANTIBODY RESPONSE TO NUCLEASE IN MICE: H-2-LINKED CONTROL 
AT THE LEVEL OF INDIVIDUAL DETERMINANTS, Jay A. Berzofsky, Ronald H. Schwartz, Alan 
N. Schechter, and David H. Sachs, NCI, NIAID, and NIAMDD, NIH, Bethesda, MD 20014. 
Antibody production to staphylococcal nuclease has previously been shown to be under 

- H-2-linked 2 gene control in mice. 
B10 strain shows a selective defect in the ability to make antibodies to a determinant(s1 in 
the region between residues 99 and 149 of nuclease, compared with the congenic high responder 
strain BIO.A. In addition, the peptide fragment corresponding to this region of nuclease is 
immunogenic in the BIO.A strain but not in the B10, whereas the fragment (1-126) is immuno- 
genic in both strains. The same pattern of high or low responsiveness in a large number of 
strains has now been found to hold for in vitro T-cell proliferation using peritoneal exudate 
T-lymphocyte enriched cells (PETLES) from nuclease-primed mice. Moreover, when PETLES from 
nuclease-primed mice were tested for T-cell proliferation stimulated by different fragments, 
the fragment (99-149) was much less stimulatory in the B i 0  than in the B1O.A compared to 
other fragments. These results suggest that both antibody production and T-cell prolifera- 
tion to nuclease are under the same 2 gene control exerted at the level of individual anti- 
genic determinants rather than the whole molecule. Previous mapping studies have assigned 
the g-nuclease gene to the I-B subregion of @. 
sponse patterns of some intra-H-2 recombinants t o  a series of fragments show characteristics 
of both the B10 and BIO.A patterns. This observation is consistent with the notion that 
genes mapping i n  different I subregions control responses to different individual determi- 
nants. 

When immunized with whole nuclease, the low responder 

However, the T-cell proliferative re- 

869 ROLES OF ADHERENT CELLS IN MURINE T CELL ANTIGEN RECOGNITION, Lanny J. Rosenwasser, 
and Alan S .  Rosenthal, LCI, NIAID, NIH, Bethesda, MD 20014 
We have developed a strict adherent cell dependent, in vitro proliferative assay for 

primed murine T cell function. In order to study the cellular requirements for murine T cell 
antigen recognition we have used specific alloantisera, complex multi-determinant soluble 
protein antigens as well as defined antigens under strict IR gene control to denionstrate at 
least two distinct functions for adherent cells in the T cell antigen recognition process. 
The first function is the production of an "immunostimulatory" factor which is not antigen 
specific nor H-2 related, in that adherent cells, regardless of haplotype, will produce 
factor. The immunostimulatory factor, however, is species and cell type specific in that 
guinea pig macrophages and murine fibroblasts will not produce it. A second function of 
adherent cells in our assay system appears to be antigen presentation. This function is H-2 
related in that identity or partial identity at H-2 between macrophage and primed T cell is 
required. At present, studies are being undertaken to map the antigen presentation function 
further to a specific subregion of the H-2, and to assess IR gene function in the macrophage. 

870 I N  V I T R O  IMMUNE RESPONSE OF SPLEEN CELLS FROM B I O Z Z I  M I C E  GENETICALLY SELECTED FOR 
HIGH AND LOW ANTIBODY PRODUCTION, Gin0 Doria and Giovanna Agarossi. CNEN-Euratom 
Immunogenetics Group, Laboratory o f  Radiopathology. C.S.N. Casaccia (Rome), I t a l y .  

The aim o f  t h i s  study was the i d e n t i f i c a t i o n  o f  the c e l l  type i n  which genes selected 
f o r  high ( H )  o r  low (L)  response against SRBC express t h e i r  functions. Spleen c e l l s  from H 
and L responder mice were immunized w i th  SRBC, TNP-HRBC, o r  TNP-LPS i n  the Mishel l  and Outton 
system. Each antigen e l i c i t e d  primary responses o f  d i f f e r e n t  magnitude i n  cu l tu res  o f  H and 
L spleen c e l l s ,  the d i f ferences being a t  l e a s t  as great  as those observed in uiuo. These 
f ind ings,  under experimental condi t ions a l lowing the exclusion o f  any in f luence o f  the animal 
m i l i e u  during the imnune response, suggest macrophages, €3, and T lymphocytes as poss ib le  
ta rge t  c e l l s  o f  gene ac t i on .  The r e s u l t s  o f  in v i t ro  c e l l  separation and recombination 
experiments i nd i ca te  t h a t  the genetic se lec t i on  brought about d i f ferences between H and L 
responders much more pronounced i n  lymphocytes than i n  macrophages. Among lymphocytes, B c e l l s  
bu t  not  he lper  T c e l l s  were found more responsive i n  cu l tu res  o f  spleen c e l l s  from H than 
from L mice. 

179 



Monday, March 21, 1977 Regulation of the Immune System 

871 GZI,ii:TTC COF:TROL OF II.il>TJuiiO OKS~"J!2!ZSS TO I1.,:;u:;ous sOLuTIO:!3 
OF I'ROT2:TN ;;KTIGZWS . THI: LOCI I?- SJL/ J  AijD C5,'J XIG, 
3 o r i s  Rotman, Brorm Uni.ve L'ed., i 'rmiclcnce, HI %',?1S 

Immunization wi th  some heterologoun p r o t e i n s  i n  aqueous SoiUtiOnS f a i  1 s  
t o  C l i c i t .  humoral an t ibody  i n  several .  mammaliaii s p e c i e s .  !Xhil.€ we found t h i s  
unresponsiveness  t o  be n r e v a l e n t  i n  mice Froin 31 d i f f e r e n t  inbred s t r a i n s  
in.jected wi th  h a c t e r i o l  p-D-galactosidase( : ' ) ,  i n  two of t h e  s t r a i n s ,  SJL/ 'J  
and CE/;I, a h igh  response was observed.  Genetic. a n a l y s e s  invo lv ing  F;- and 
backcrossec between responders  and non-responders I n d i c a t e  t 'nat t h e  respondcr  
t r a i t  s e g r e g a t e s  a s  a s i n g l e  doninant  1.0cus for SJL/J and a s  a s i n g l e  r eces -  
s i v e  f o r  CE/J. These l o c i  a r e  termed I r - Z l  a n d  s, r c s p c c t i v e l y .  

s t r a i n  l e v e l .  K O  1inka::e bctwecn I m - 1  and I r -7 , l  o r  ir-:',F was c'et@c:ted. 

ablt from IgG nroduced in  noii-respondcr m i  immunized with er;zFne-a 
m i x t u r e s .  Both p r e c i p i t a t i n g  and ac t i ,mt ; r i c  
d e f e c t i v e  B-D-galac too idasc  ) an t ibo f iy  verr: 

m e  iminunogenicity of  in responder  :lliCF: I,S s [ J ~ ~ i . r i ~  a n 6  i s  r1ot a s s o c i -  
a t e d  wi th  a h n c t i o n a l  c a t a l y t i c  si.i:e s i n c e  mutant ellzynles e l i c i t  a l l t ibody.  
N e i t h e r  bovine serum albumin, human serum nl.humin,nor b a c t e r i a l  galuctose- 
b ind ing  p r o t e i n  e l k i t e d  s p e c i f i c  an t ibody  under our c o n d i t i o n ? .  

There i s  no c o r r e l a t i o n  between H - m e  axd r e s y m s e  t o  aqueous$ at the  

iiesponder mice produced mainly% r : + L c m  q u a m i v e l y  u n d i s t i n g u i r h -  

Non-responders acqu i r ed  s p e c i f i c  immunological memory aft.er in.!'ection of Z . 

872 MULTIGENIC CONTROL OF MURINE RESPONSE TO OVALBUMIN Flartha Turner Lubet and John R. 
Kettman, University of Texas Health Science Center, Dallas, Texas 75235 

The ability of different doses of ovalbumin (OVA) to generate in mice a primary antibody and 
to sensitize the mice to transfer delayed type hypersensitivity (DTH) was examined. I n  7 of 
the 10 strains examined, there was good correlation between minimum doses of OVA necessary 
to give a primary anti OVA response and t o  sensitize to transfer OTH. As others have report- 
ed, the minimum dose of antigen necessarz to generate a primary anti OVA response varies with 
strains. Strains bearing the H-2a or H-2 haplotype, in general, require higher doses of OVA. 
In congenic strains, which differ only at the MHC, B1O.Br require 10 ug while B10 and 810.02 
require 1 ug to show a primary antibody response. But strains of mice that bear the same H-2 
but different backgroups show different dose response profiles. 
OVA only at 100 ug but B1O.Br respond to 10 uq OVA; B10.02 (H-2d) respond to 1 ug while 
OBAI2 require 10 ug of OVA. 
elicit a primary antibody response depends on H-2 haplotype as well as other genes. 
profile for the DTH responses is similar. 
to 10 uq OVA. 
810.02 requires only 1 ug of OVA. Thus there i s  complementation seen in the control o f  OTH, 
but it is not known if this complementation is related to that controlling the primary 
antibody response. 

C3H/HeJ (H-2k) respond to 

These results suggest that the minimum dose of OVA necessary to 
The dose 

The C3H/HeJ respond to 100 ug but B1O.Br respond 
B10 and OBA/2 require 10 ug of OVA to sensitize for DTH, but B6D2 F1 and 

873 GENETIC CONTROL OF THE ANTIBODY RESPONSE TO TNP-MSA, Walter J .  Urha and William H. 
Hildemann, Dept. Microbiology and Immunology, UCLA, Los Angeles, CA 90024 
The antihody response of inbred mice to Z,4,h-trinitrophenol (TNP) hapten conjugated 

to autogenous mouse serum albumin (MSA) is regulated by gene products of the H-? complex 
(Rathhun and Hildemann, J. Immunol., E : 9 R ,  1970). Low antibody responsiveness to TNPl~MSA 
1 s  determined by the H-2a haplotype (Bl0.A and A/J) as a dominant trait, whereas homozygosity 
for the H-2' haplotypqA.BY and B10) leads t o  high responsiveness. Unlike most other H-2- 
linked immune response genes, the F1 hybrids, (Bl0.A x B10)Fl and (A.BY x A/J)FI mice, are 
low responders. 

TNPlSMSA i n  CFA and bled 7, 14 and 2 1  dayslater. 
the percent antigen hound by 25~11 of a 1:5 dilution of antiserum incubated with 2 5 ~ 1  of 2 x 
lV*M lZsI-TNP1()BSA. Using this assay,we confirmed that B10 and A.BY (hhhhhh) were high re- 
sponders while A/WySn and B1O.A (kkkddd) and (B1O.A x B1O)FI and (A.BY x A/WySn)F1 mice were 
low responders. 2R (kkkddh), 3R (hhhddd), 5R (hhhddd) and 4R (kkhhhh) strains were all low 
responders after primary immunization. 

These results suggest that complementary genes within the H-Z complex may regulate 
the immune response to TNPISMSA. Experiments In progress should a) map the TNP-Ir gene(s) 
within the H-2 complex and h) identify the immunoglobulin classes affected by high versus 
low responsiveness. 

In recent fine-mapping studies, H - 2  recomhinant mice were immunized ip with 50ug 
We used a modified Farr assay to determine 
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874 ANTIBODY RESPONSE TO DEXTRAN OR DNP-DEXTRAN I N  M I C E  I S  H-2 - LINKED, Bonnie 
Blomberg and Melvin Cohn, The Sa lk  I n s t i t u t e ,  San Diego, CA 92112 
Cur prev ious  g e n e t i c  s t u d i e s  on the  immune response t o  dex t r an  B-1355s have 

shown t h a t  a s p e c i f i c  s t r u c t u r a l  VH (heavy cha in  v a r i a b l e  reg ion)  gene, VH-DEX, i s  
requi red  f o r  a good primary antibody response in  mice. 
involved i n  the  a b i l i t y  t o  respond t o  dex t r an  and can only be revea led  when t h e  VH-DEX 
gene con t r ibu t ion  i s  removed; t h i s  is  accomplished e i t h e r  by measuring t h e  an t i -dex t r an  
response i n  animals which g e n e t i c a l l y  lack  VM-DEX (i .e.  i n  gene ra l  do not  ca r ry  t h e  BALB/c 
a l l o t y p e )  o r  by measuring the  anti-DRP response t o  DNP-dextran i n  a l l  animals (and where 
t h e  VH-DEX gene w i l l  no t  con t r ibu te  t o  B c e l l  response d i f f e r e n c e s ) .  I n  both cases  the  
H-2b haplo type  i s  a s soc ia t ed  wi th  respons iveness :  
hemagglutinating response  t o  dext ran  i t s e l f  and the  a b i l i t y  t o  genera te  an  IgG response 
t o  DNP on DNP-dextran. The H-2 - l inked  con t ro l  of  t he  IgG anti-DNP-dextran i s  
"thymus-independent'' a s  measured i n  nude(athymic) mice ca r ry ing  e i t h e r  H-2d OK H-Zb.  

H-2 - l inked  genes a r e  a l s o  

t h i s  is  manifested a s  a h igher  

875 GENETIC CONTROL OF ANTIBODY RESPONSE TO THYMUS-INDEPENDENT ANTIGEN LINKED TO THE 
MAJOR HISTOCOMPATIBILITY COMPLEX, J u d i t h  Lovchik and Erwin Diener.  
Department of Immunology, The Univers i ty  of A lbe r t a ,  Edmonton, A lbe r t a ,  Canada. 
Gene t i ca l ly -con t ro l l ed  antibody responses  toward only thymus-dependent an t igens  have 

been found t o  be l i nked  t o  the  major h i s tocompa t ib i l i t y  complex. To d a t e ,  gene t i c  c o n t r o l  of 
an t ibody responses  t o  thymus-independent an t igens  have no t  been observed which a r e  l inked  t o  
the  major h i s tocompa t ib i l i t y  complex. We have found, however, t h a t  t h e  antibody response  t o  
the  thymus-independent an t igen ,  polymerized f l a g e l l i n  (POL 1338),  i s  very low i n  mice of t h e  
H-2d haplo type  both  i n  v ivo  and i n  v i t r o .  
s t r a i n s  behave a s  responders ,  i n d i c a t i n g  dominance of t h e  gene(s )  coding f o r  responsiveness.  
H-2s and H-ZP mice a r e  a l s o  low responders ,  wh i l e  H-2b mice respond w e l l  t o  POL 1338. 
gen ic  s t r a i n s  possess ing  the  H-2d (low responder) haplo type  on g e n e t i c  backgrounds from high 
responder mice behave as low responders ,  sugges t ing  H-2 l inkage .  Addi t iona l  s t u d i e s  wi th  
recombinant congenic mice sugges t  t h a t  respons iveness  t o  POL is  not  con t ro l l ed  by I r - r eg ion  
genes but  w i l l  probably map i n  the  D-end of the  H-2 complex. 

i s  as g r e a t  a s  t h a t  of h igh  responder mice when TNP-POL is  used a s  an t igen .  

F h b r i d s  between h igh  responder and low responder 
1 y  

Con- 

Low responder mice a r e  capable  of recogniz ing  POL 1338, as t h e i r  anti-TNP response 

876 
HAf'LOTYPE, 

RWXE RESPONSE To a-1,3 D-V IN MILE SHARDG THE Ig-lb ALUXROUP AND THE H-2b 
Claude de Preval and Melvin b tm;  'Ihe Salk Institute for Biological Studies. 

It i s  well d o c m t e d  that certain inbred strains of mice, of which BALl3/c is a pro- 
totype, rcspond rapidly by producing a pauciclonal germ line encoded response to  a-1,3 
dextran. 
of the other genes governing this hmme response. 
sharing the Ig-lb allogroup and the H-2b haplotype: the strain C57BL/6, the congenic s t ra in  
a 2 0  B, the reconbinant inbred strains (€ran W / c  and C57BL/6 mice) CXBE and MBI are 
"Law Responders", whereas the recorrbinant idxed strain CXBK is  a h s t  '"on Responder". 
This indicates that one, or several, gm.es contained in either the BALB/c or C57BL/6.back- 
ground contribute to  this phenotypes. 
difference, and these experiments could allow us to detect a V, marker. 
specificity (a-1,3/0-1,6) and their chain isotypes were analyzed by radioirmnrne assay and 
the l ight chain clonotypes were analyzed by isoelectric focussing. 

The absence of the W / c  gem line gene allows us to observe the effect 
%o phenotypes are found in  mice 

The V, genes are good candidates to account for this 
The antibody 
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877 COMPLEMENTATION GROUPS FOR THE CONTROL OF IMMUNE RESPONSES. 
__- Senacerraf .  Harvard Medical School, Boston, Massachusetts 02115. 
I n  mice t h e  imnune responses t o  the  f a m i l y  o f  L-glutamic ac id ,  L - l y s i n e  (GL)-containing 
twpo lymers ,  i n c l u d i n g  GL pheny la lan ine  (GLI)  and GL-leucine (GLleu) a re  c o n t r o l l e d  by 
two complementing Ir genes l o c a l i z e d  w i t h i n  the  I reg ion  o f  t he  H-2 complex. Th is  was 
shown by t h e  demonstrat ion o f  s p e c i f i c  i m u n e  responses i n  se lec ted  F1 hyb r ids  and 
i n t r a - I  reg ion  recombinants between approp r ia te  non-responder s t r a i n s .  However, t he  
s p e c i f i c  Ir a l l e l e s  can no longer  be considered as s imp ly  p o s i t i v e  o r  negat ive  s ince  
we have demonstrated d i s t i n c t  complementation pa t te rns  i n v o l v i n g  c e r t a i n  H-2 haplotypes. 
These complementation pa t te rns  o r  complementation groups i n d i c a t e  t h a t  cons iderab le  
polymorphism e x i s t s  a t  t h e  Ir l o c i .  I n  a d d i t i o n ,  t he  da ta  a re  cons is ten t  wi th a genet ic  
concept o f  coupled complementation s i m i l a r  t o  t h a t  descr ibed f o r  t he  H-2- l inked immune 
suppressor (Is) genes. 
non-H-2 i n f l uences  on the  magnitude o f  t he  immune response. 

M a r t i n  Dor f  and Baru: 

F i n a l l y ,  i n  the  GL-leucine system we have a l s o  i d e n t i f i e d  

878 HETEROGENEITY OF THE HLA-B5 COMPLEX AS INDICATED BY CML,MLC AN0 THE RESPONSE TO 
ANTIGEW. L.J.Greenberg, L.T.Furcht, M.A.Long and E.J.Yunis. Univ.  o f  blinnesota, Np ls  

I n  a Chippewa Ind ian  fam i l y  we have i d e n t i f i e d  two s i b l i n g s  t h a t  a re  homozygous a t  

MW 55455 and Harvard Univ.,Boston,MA 02115. 

HLA-85, mu tua l l y  non-s t imu la to ry  i n  MLC and who f a i l  t o  s t imu la te  e i t h e r  paren t  i n  MLC.These 
s i b l i n g s  a l s o  appear t o  be homozygous a t  HLA-D, however, when t h e i r  c e l l s  were used t o  
s t imu la te  a panel o f  I nd ian  and Caucasian i n d i v i d u a l s  o f  predominant ly t he  HLA-B5 phenotype, 
no t yp ing  responses were observed. The data suggest t h a t  these s t i m u l a t o r  c e l l s  a re  e i t h e r  
too  r e s t r i c t i v e  t o  be use fu l  as t y p i n g  c e l l s  o r  t h a t  t h e r e  i s  grea te r  polymorphism a t  t he  D 
l ocus  assoc ia ted  w i t h  HLA-85 than has been observed f o r  o the r  D locus  s p e c i f i c i t i e s .  Employ- 
i n g  t h e  CML assay, thought t o  d i s c r i m i n a t e  a t  t he  B l ocus  o f  HLA, i n d i v i d u a l s  o f  t h e  HLA-B5 
phenotype cou ld  be separated i n t o  two groups, designated 5 .1  and 5.2, aga in  suggest ing 
polymorphism a t  HLA-65. Al though a l l  t h e  c e l l s  t es ted  responded normal ly  t o  PHA s t imu la t i on ,  
t hey  showed a heterogenous response t o  a p u r i f i e d  s t rep tococca l  antigen.The response t o  t h i s  
an t i gen  has p rev ious l y  been shown t o  be l i n k e d  t o  a hypo the t i ca l  determinant assoc ia ted  w i t h  
HLA-85, however the re  was no c o r r e l a t i o n  between the  response t o  t h i s  an t i gen  and the  
d i s s o c i a t i o n  o f  HLA-B5 i n t o  5.1 and 5.2 by the  CML assay. 

RhLA AND IMMUNE RESPONSE TO HIGHLY PURIFIED ALLERGENS IN MONKEY FAMILIES, R. Hussain, 
D.G. Marsh, and H. Balner, Johns Hopkins Univ. and Primate Centre, The Netherlands 

43 members of two large Rhesus harems (family groups with one father) were immuni- 
879 

zed with low doses of 4 highly purified pollen antigens (Ragweed AgE, 
Fa3 and Ra5 and Rye grass group I). Monkeys were immunized with alum " E -Wer - 5 dm5 
precipitated antigens at day 0 and 21 and aqueous antigens at day 3 5 .  
Specific IgG antibody responses at day 0 ,  3 5  and 42 were studied quan- 
titatively by double antibody radioimunoassay. 

Individucl monkeys showed selectivity of response towards the 4 597gCD RB BC 4548 

antigens. Results with AgE (1 'cg doses) were largely uninformative for ET AD cl BP BC 1388 
linkage. Some Ra3 (10 Ug) Rye I (1 Uq) and most Ra5 (lo/%) responses BD r1  D' u: 530 

HO AD c2 
showed segregation in families but association was not consistently 581$cD 130 Iu BD <2 
found with a specific familial haplotype. An example is shown in Table c BC 124 

w B C 3  E M 3 0  I. 
We found no clear evidence for association between specific RhLA Ac M: 4 ~1 AD cz 

haplotype and any immune response in agreement with our previous data CP AC 20 CR 19 72 

in man (Black 5 2.. Immunogenetics 3 : 3 4 9 ,  1976). The genetic comple- 4s8~co 42 ps Bc c2 
xity of immune response may require several generations of selective ~1 AC ~1 
inbreeding to demonstrate %LA-linked Ir loci, assuming they exist. 

and contract #E.E.G.6243-22/6/001.) 

ng E 'I "q ' 
@J'~ N BD 160 6.5 

a BC 94 669 OW r2 

EL Bc c 2  

AQ AC 2800 603 8 
D A D  3 T B D 2 1  

(Supported by NIH Grant #AI11370. Howard Hughes Medical Institute. tl) BD 532 D? BD 5 
Po BD 11 
G y B c  2 
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880 GENETIC CONTROL OF THE I M W N E  RESPONSE TO CYTOCHRDME C.  Eeve r l v  D. Deak and 

U n i v e r s i t y  School o f  Medicine, S tan ford ,  CA 94305. 

MHC l i n k e d  genet ic  c o n t r o l  o f  t he  immune response t o  s p e c i f i c  determinants i n  s t r u c t u r a l l y  
we l l -de f i ned  p r o t e i n  molecules such as lysozyme, i n s u l i n ,  and s taphy lococca l  nuclease has been 
descr ibed i n  the  mouse and the  guinea p ig .  Cytochrome c ,  a molecule h i g h l y  conserved i n  
evo lu t ion ,  nas been s t r u c t u r a l l y  cha rac te r i zed  i n  more than f o r t y  euka ryo t i c  species.  

We have s tud ied  the  immune response o f  mice t o  cytochrome c f rom the  yeas t  Candida k ruse i ,  
which d i f f e r s  f rom mouse cytochrome c by 45 amino a c i d  res idues .  
cytochrome c i s  c l e a r l y  l i n k e d  t o  the  MHC. H igh  response assoc ia tes  w i t h  the  I i - Z f h a j m e ,  
in te rmed ia te  response w i t h  the  H-2s haplotype, and low response w i t h  the  H-Zb,d,k,J,q haplotynes. 
S tud iesarenow i n  progress t o  map the  MHC gene(s) c o n t r o l l i n g  t h i s  response. The response t o  
horse cytochrome c i s  l i n k e d  t o  the  MHC bu t  requ i res  an a d d i t i o n a l  gene(s) p resent  i n  the  C3H 
background, and absent i n  the  610 background. High response assoc ia tes  w i t h  t i l e  H-29 haplotype, 
i n te rmed ia te  response w i th  the  H-2b hap lo type,  and low response w i t h  the  H-29 haplotype. 
have beenable t o  demonstrate very  l i t t l e  c ross  r e a c t i v i t y  a t  t he  an t i body  l e v e l  w i t h  cytochrome 
c f rom severa l  d i s t i n c t  species.  

Hugh 0. McDevi t t .  D i v i s i o n  o f  Immunoloqv, Department o f  Medicine, S tan ford  

The response t o  C. k ruse i  

We 
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GENETIC CONTROL OF Ia ANTIGEN EXPRESSION, D. C. Shreffler, Department of Genetics, 
Washington University, School of Medicine, St. Louis, MO 63110 

803 

The mouse major histocompatibility complex (E) controls three broad classes of immuno- 
logical functions, controlled by the four major regions of the complex, &. I, 2, 2 (1). 
- K and 1 regions determine cell-membrane structures expressed on almost all body tissues, 
which appear to function as self-markers for immune surveillance mechanisms. The 5 region 
controls components of the complement system. 
region, which determines cell-membrane molecules that are expressed principally on lympho- 
cytes and macrophages. These molecules are involved in the cell interactions that mediate 
lymphocyte activation and regulation. 
sive set of I region gene products (the Ia antigens) has opened a very important new avenue 
for the genetic, chemical and functional definition of the molecules that mediate these mech- 
anisms. At least four discrete Ia gene products have been defined and mapped to four dis- 
crete 1 subregions (1,2,3). 
lymphocytes and some subpopulations of T lymphocytes (1,Z). 1-3 subregion products appear to 
be restricted to T lymphocytes, apparently to suppressor T lysocytes (3). 
also expressed on macrophages, although the specific molecules expressed have not yet been 
clearly identified. Ia antigenic determinants have also been found on a number of soluble 
mediators produced by T cells and macrophages. 

molecular weights 25,000 and 33,000 daltons (4). Discrete molecular products of the z, 
- I-E and I-c subregions have been defined (2,4). The anti-Ia sera which detect and define 
these la antigens have been extensively tested for their capacity to inhibit immune func- 
tions, to absorb soluble mediators, or to eliminate functional subpopulations of lymphocytes. 
Such studies have implicated the Ia antigens in MLR stimulation, response to LPS and Con A 
mitogens, T cell helper and suppressor functions, T cell proliferative responses to antigen, 
macrophage interactions with T cells, and a number of other phenomena. The general features 
of the Ia antigens will be reviewed and the possible I region functional mechanisms chat are 
suggested by the current evidence will be discussed. 

1) Shreffler, D.C. and David, C.S. (1975) Adv. Imunol. s, 125-195. 
2)  Shreffler, D.C., David, C.S., Cullen, S.E., Frelinger, J . A .  and Niederhuber, J.E. (1977) 

3) Murphy, D.B., Herzenberg, L.A., Okumura, K., Herzenberg, L.A. and McDevitt, H.O. (1976) 

4) 

The 

Greatest interest currently centers on the I 

The serological detection and definition of an exten- 

The products of the I-A, I-E and I-c subregions are found on B 

Ia antggens are 

The Ia antigens found on B cells are glycoproteins comprised of two polypeptides of 

Cold Spring Harbor Symposium of Quantitative Biology 2 (in press). 

Cullen, S.E., Freed, J.H. and Nathenson, S.G. (1976) Transpl. Revs. 30, 236)-270. 
J .  Exp. Med. 144, 699-712. 

804 TIiF. W L E  OF IlHC CRYES IN T-CELL YEIIATED RESPONSES TO SYNGENEIC K)ODIFIFB CELLS, 
Gene H, Shearer, Anne-Vario Schmltt-Verhulsc, Terry C. Rehn, Pierre A .  Henkurt, and 
Howrrd B. Dicklor, Immunolo~y Rranch, National Cancer instifute. Bethesda )!€I ?001L 

Cell-mediated lympholysis (CML) h a s  been generated in vitro against trinitrophenyl- 
(TNP-) madified syngeneic murine spleen cells (1)- The specificity of the effectors generated 
is auch that the stimulator and target cells must both be modified by the  lame agent (1) and 
must a l a o  oxpreas the same H-2K and/ur H-2D haplotype (1). Further analysis of the specifi- 
rity indicated t ha t  the effector ce l l s  generated against TNP-modified autologous cells could 
not  lyse: (a) =-matched targets modified with TNP separated from the cell surface proteins 
by a rrlpeptldc spacer ( 2 ) ;  nor (b) =-matched targets in which TNP was presented on the cell 
surface hy the insertion of a TNP-fatty acid-dextran conjugate into the lipid bilayer of the 
c e l l  membrane. Furthermore, cells presenting TNP either by (a) or (b) were ineffective inhi- 
bitors o f  the lysis of =-matched TNP-modified targets by effector cells. 
Indicate that the immunogenic unit recognized by these cytotoxic erfectors includes more than 
the modlfying agent and involves cell surface proteine. Evidence suggesting that the addi- 
tional contribution to the immunogenic complex involves 3 and H-2D products is provided by 
the observations that: (a) lysis of TNP-modified targets by syngeneic effectors can be blocked 
only by TNP-modified cells sharing the E and/or 0 haplotypes with the modified stimulating 
and target cells; and (b) that treatment of stimulating cells with anti-% sera at the time 
of '1"P-modification reduces their immunogenicity. These results are compatible with a model 
involving recognition of the modifying agent in association with %-coded structures by a 
unique receptor on the T-cytotoxic lymphocyte. 

tors only if restimulated with TNP-modified stimulators sharing H-2K and/or H-2D with the 
primary stimulators. Secondary proliferative responses can be induced only with TNP-modified 
cells sharing either 5,  B, or I, or 2 with the primary stimulating cells. 
extend the requirement for X andlor 
products when proliferative responses are studied in the modified cell system. 

system, the MHC also influences the ability to generate cytotoxic effectors against T N P - e  
(1). 
left o f  Z, and the other between the I-A and I-J subregions of the H-2 complex ( 3 ) .  

1) Shearer, G.M., Rehn, T.G. and Schmitt-Verhulst, A.-M. (1976) Transplant. Rev. 9. 223-248. 
2) Rehn, T.G., Inman, J . K .  and Shearer, G.M. (1976) J. Exp. Med. 144, 1134-1140. 
3) Schmitt-Verhulst, A.-M. and Shearer, G.M. (1976) J. Ex?. Med., in press. 

These findings 

Cultures primed in vitro with TNP-modified autologous cells can generate secondary effec- 

These results 
homology in CML to include a role for I region 

In addition to the role of H-2 products in the specificity of the TNP-modified self 
The phenomenon appears to be controlled by multiple &-genes, one of which maps to the 

184 
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805 SELECTIVE EXPRESSION OF GENE PRODUCTS ON LYMPHOCYTE SUBCLASSES AND THEIR 
RELEVANCE TO CELL-CELL INTERACTIONS, H. Cantor, Department o f  Medicine, Harvard 
Medical School and the  Farber Cancer Center, Boston, MA 02115 

The sur face  components o f  lymphocytes have been more ex tens i ve l y  cha rac te r i zed  than 
those o f  any o the r  mammalian c e l l  type. Many o f  these su r face  components have been sero- 
l o g i c a l l y  de f i ned  and the  genes cod ing  f o r  them p r e c i s e l y  mapped. 
d i f f e r e n t  gene products can the re fo re  serve as i d e n t i f i c a t i o n  markers o f  lymphocytes a t  
d i f f e r e n t  stages o f  d i f f e r e n t i a t i o n .  I n  a d d i t i o n ,  many assays o f  immune f u n c t i o n  i n  v i t r o  
a re  now a v a i l a b l e  and can be used t o  determine the  possession o r  l ack  o f  d i f f e r e n t  immune 
func t ions  w i t h i n  a given popu la t i on  o f  lymphocytes. Thus the  ' sur face-ant igen p r o f i l e '  o f  
a subpopu la t ion  o f  lymphocytes can be r e a d i l y  c o r r e l a t e d  w i t h  i t s  f u n c t i o n a l  p roper t i es ,  i n  
o rde r  t o  de l i nea te  each s tep  o r  branch i n  the  c e l l ' s  d i f f e r e n t i a t i v e  path.  

lymphocytes mediate d i s t i n c t  immune responses. 
have al lowed new i n s i g h t s  i n t o  the  mechanism o f  lymphocyte i n t e r a c t i o n s  r e s u l t i n g  i n  the  
produc t ion  o f  ce l l -med ia ted  and humoral immunity. 

i n t e r a c t i o n s  requ i red  f o r  t he  produc t ion  o f  an t i bod ies  possessing VH components encoded 
by germ l i n e  genes. 

Expression o f  these 

The r e s u l t s  o f  t h i s  exper imental  approach have i n d i c a t e d  t h a t  unique subclasses o f  
Separa t ion  o f  these subclasses o f  lymphocytes 

This i n fo rma t ion  w i l l  be summarized w i t h  p a r t i c u l a r  emphasis on the  spec ia l  lymphocyte 
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Nat. I n s t .  of Al le rgy  and I n f e c t i o u s  Diseases  and N a t .  Cancer I n s t . ,  Nat iona l  I n s t i t u t e s  of  
Health,  Bethesda, MLl 20014. 

Transplanted lymphomas induced i n  BALB/c mice wi th  1-ethyl-1-nitrosourea (ENU) and 
t r ansp lan ted  spontaneously occurr ing  lymphomas of AKR mice were examined f o r  t he  express ion  
of t h e  T c e l l  an t igens  Ly, TL and Thy 1 us ing  t h r e e  s e r o l o g i c a l  methods. Most of t h e  Thy 1' 

and/or TL' tumors, i . e . ,  T c e l l  tumors, expressed e i t h e r  Ly 1 o r  Ly 2 an t igen ,  bu t  no t  bo th ,  
Thus these  tumors expressed r e s t r i c t e d  Ly phenotypes comparable t o  phenotypes prev ious ly  
descr ibed  f o r  func t iona l  pe r iphe ra l  T c e l l s .  Because tumor phenotypes were s t a b l e  over  a 
number of t r a n s p l a n t  gene ra t ions ,  they  appeared t o  be an  i p t r i n s i c  proper ty  of t h e  s p e c i f i c  
tumors. 
an t i se rum.  This  predominant phenotype on the  BALB/c tumors may be r e l a t e d  t o  e i t h e r  t he  
mode of tumor induct ion  o r  t o  t h e  mouse s t r a i n ,  bu t  s i n c e  t h e  r e s t r i c t e d  Ly p a t t e r n  was 
observed both  i n  BALB/c and AKR tumors, t he  phenotypic r e s t r i c t i o n  i t s e l f  is  no t  a conse- 
quence of e i t h e r  of t h e s e  f a c t o r s .  is no t  r e spons ib l e  f o r  
Ly o r  TL an t igen  express ion  s i n c e  s e v e r a l  non-T c e l l  BALB/c tumors, a l s o  induced by ENU, 
d id  not  express  e i t h e r  Ly o r  TL an t igens .  

Data presented  he re  sugges t  t h a t  t h e  t a r g e t  c e l l  f o r  leukemogenesis may be a p a r t i a l l y  
d i f f e r e n t i a t e d  thymus c e l l .  
thymus c e l l s  t o  e i t h e r  t h e  Ly 1 O K  Ly 2 phenotype may occur p r i o r  t o  the  l o s s  of TL a n t i -  
gen. 

EXPRESSION OF Ly 1, Ly 2 ,  Thy 1 AND TL DIFFERENTIATION ANTIGENS ON MOUSE T-CELL 
TUMORS, Bonnie J. Mathieson, Pamela S .  Campbell, Michael P o t t e r  and Richard Asofsky, 

The ma jo r i ty  of t h e  BALB/c lymphomas were Ly 1- 2 and a l s o  p o s i t i v e  wi th  anti-TL 

Tumor induct ion  by ENLI per 

Thz r e s t r i c  ed express ion  of Ly an t igens  on d i f f e r e n t i a t i n g  4 

882 ALA-1:  A MURINE DIFFERENTIATION A N T I G E N  OF ACTIVATED T AND B CELLS. 
Ann J. Feeney, Dept. o f  Bioloqv, Univ. of C a l i f o r n i a ,  San Dieqo, La J o l l a ,  CA 92093. 

Ala-1 ( a c t i v a t e d  lvmphocyte an t iqen-1)  i s  a murine a l loan t igen  expressed only on 
pe r iphe ra l  T and B c e l l s  a f t e r  a c t i v a t i o n  by an t igen  o r  mitoqens. Ant i  Ala-1 does no t  l y se  
normal thymus, lymph node o r  sp leen  c e l l s  nor Con A-stimulated thymocytes, b u t  i t  does k i l l  
590% of  Con A-stimulated T c e l l s  and of LPS-stimulated B c e l l s  i n  c v t o t o x i c i t v  assavs .  

Ala-1: k i l l e r  T c e l l s ,  IqM PFC, IgG PFC, and primed he lpe r  c e l l s .  K i l l e r  T c e l l s  were pro- 
duced by immunizing mice with h is to incompat ih le  tumor c e l l s ,  and removinq and o u r i f v i n s  t h e  
immune p e r i t o n e a l  lymphocytes 1 2  days l a t e r .  Pre t rea tment  of t h e  k i l l e r  c e l l  popula t ion  wi th  
a n t i  Ala-1 and C reduced lymphocytotoxicitv by >95%. 92% of Iq?l plaque-forminq c e l l s  found i n  
sp leen  popula t ions  4 t o  6 days a f t e r  immunization wi th  SWC were e l imina ted  by pre t rea tment  
of  t h e  sp l een  cells wi th  a n t i  A l a - 1  and C. A l a - 1  p r e t r ea tmen t  also e l imina ted  74% of  I q G  
plaque-forming c e l l s  p re sen t  i n  sp l eens  of mice hyper-immunized wi th  S%C. Pre t rea tment  of 
car r ie r -pr imed sp leen  c e l l s  w i th  a n t i  Ala-1 and C reduced t h e  he lpe r  c e l l  a c t i v i t y  of t h a t  
popula t ion  by 80%. Helper c e l l s  were assayed by monitorinq t h e  a b i l i t v  of smal l  numbers of 
c a r r i e r  (SRBC)-primed c e l l s  t o  auqment t h e  i n  v i t r o  an t i -hapten  (TNP) response of  normal 
sp leen  c e l l s  cu l tu red  wi th  hap ten -ca r r i e r  conjuqate  (SQBC-TNP). Precursors  of he lpe r  c e l l s  
and of IqM-PFC w e r e  found t o  be Ala-1-, s i n c e  pre t rea tment  of normal sp leen  cells  wi th  a n t i  
Ala-1 and C followed by a 4-dav c u l t u r e  wi th  SRBC d id  no t  d iminish  t h e  i n  v i t r o  primarv 
response compared t o  un t r ea t ed  cu l tu re s .  Thus, Ala-1 express ion  appears t o  be r e s t r i c t e d  t o  
the  l a t e  s t ages  of  d i f f e r e n t i a t i o n  of T and B c e l l s ,  a f t e r  an t iqen  o r  mitoqen a c t i v a t i o n .  

Four func t iona l  subse t s  of IvmDhocytes a c t i v a t e d  by an t iqen  i n  v ivo  were found t o  express  _- 

883 SEPARATION OF SUBSETS OF MOUSE SPLEEN CELLS WITH SEPHADEX G-10 COLUMNS. Michael K. 
Hoffmann, Ka r in  P icke l ,  Herber t  F. Oettgen and U l r i c h  Hammerling. Memorial Sloan- 

K e t t e r i n g  Cancer Center, New York, N. Y. 10021 
Ly and M i s h e l l  repo r ted  t h a t  passage through a Sephadex G-10 column dep le tes  mouse 

spleen c e l l s  o f  macrophages. 
T c e l l s  and, a f t e r  coa t ing  w i t h  an t igen-ant ibody  complexes and complement, c e r t a i n  subsets 
o f  B c e l l s .  Suppressor c e l l s  were induced by i n j e c t i n g  (C57BL/6 x DBA2)Fl mice w i t h  
C57BL/6 spleen c e l l s .  Spleens o f  t he  r e c i p i e n t  mice were r i c h  i n  suppressor T c e l l s ,  o f  
C57BL/6 o r i g i n ,  and d i r e c t e d  aga ins t  components o f  t he  H-2 reg ion  o f  t he  oppos i te  paren ta l  
s t r a i n  i n  F1 hybr ids .  They d i f f e r e d  from he lpe r  T c e l l s  i n  t h e i r  Ly phenotype (suppressor 
T c e l l s  Ly 1'2'; he lper  T c e l l s  Ly 1'2-), and were re ta ined  by Sephadex G-10 columns which 
d i d  n o t  r e t a i n  he lpe r  T c e l l s .  
e ry th rocy tes  o r  BCG were s i m i l a r l y  re ta ined .  Coat ing o f  Sephadex G-10 columns w i t h  a n t i -  
body-antigen complexes and complement pe rm i t ted  removal o f  c e l l s  which c a r r i e d  complement 
receptors  (CR') f rom spleen c e l l  suspensions. 
which c a r r i e d  Ig ,  I a  and Fc recep to r  on t h e i r  surface. 
cooperated w i t h  primed bu t  n o t  unprimed T c e l l s  a f t e r  macrophages were added. 
induce CR cou ld  rep lace  macrophages i n  t h i s  contex t ,  2-mercaptoethanol cou ld  no t .  

We r e p o r t  t h a t  a Sephadex G-10 column a l s o  r e t a i n s  suppressor 

Suppressor T c e l l s  induced by i n j e c t i n g  mice w i t h  sheep 

The e f f l u e n t  con ta ined T c e l l s ,  and B c e l l s  

Agents which 
Spleen c e l l s  l a c k i n g  CR' c e l l s  
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884 SEPARATION OF T CELL SURSFTS WITH A FICOLL VELOCITY SEDIMENTATION GWDTEYT,  
Harley Y.-S.  Tse and Richard 'B. Dutton, Dept. of Biology, UCSD, La Jo l la ,  CA 92093 .  
We have previously demonstrated t h a t  Con-A activated helper and suppressor T c e l l s  

can be physically separated by a 5-20% f i c o l l  velocity sedimentation nradient when assaved on 
primary a n t i  SRBC response. Helper ac t iv i ty  is  associated with a pool (Pool I )  of small, 
slowly sedimenting c e l l s  which have incorporated l i t t l e  thymidine i n  the preuradient cul ture  
period. Suppressor ac t iv i ty  is  associated w i t h  a pool (Pool I V )  of more rapidly sedimentinq 
c e l l s  tha t  contain b las t  c e l l s  and the bulk of the incorporated thymidine (*. E : 1 1 9 9 ,  
(1976)). In the  present s tudies ,  we fur ther  show tha t  the isolated Con A helper c e l l s  are  
Ly-1' and suppressor c e l l s  are Ly-23' and tha t  hoth c e l l  types do not require DNP synthesis 
in the induction phase. Ablation of thymidine incorporation response by i r rad ia t ion ,  mitomy- 
cin treatment or inclusion of colcimid in  the preqradient cul tures  does not inh ib i t  the 
manifestation of helper ac t iv i ty  in  Pool I or suppressor ac t iv i tv  i n  Pool 117 c e l l s  although 
the unfractionated culture is  not suppressive. We have also applied the qradient technique 
t o  demonstrate separation of posi t ive and negative alloqeneic e f fec ts  from the same i n i t i a l  
in  v i t r o  CS7BL/6 an t i  R D F l  cultures. 
usually stimulatory, enrichment a f t e r  qradient separation of enhancinq c e l l s  in  Pools I and T I  
and detection of suppressor c e l l s  i n  Pool I V  are  again observed. Cvtotoxicity, too, is mainly 
confined t o  Pool I V  ce l l s .  There is, however, one difference. '*%ile C57RL/6 an t i  BDF1 c e l l s  
suppress both normal C57RL/6 and BDFl  responses t o  SQRC, they are  onlv cvtotoxic t o  BDFl and 
DBA/2 LPS b las t s  but not t o  C57BL/6. T*le suqqest t h a t  suppressor c e l l s  could be d i f fe ren t  from 
cytotoxic ce l l s .  (Supported by USPHS A 1  OR795 and ACS IM-lJ.) 

In th i s  case, althouqh the unfractionated cul ture  i s  -- 

885 SEPARATION O F  MURINE THYMOCY TE SUBPOPULATIONS USING A LOBSTER 

Dept. of Path., Univ. Colo. Med. Ct r .  & Natl. Jewish Hosp. and Res. Ct r ,  Denver, Colorado 
80206 

the i r  sensitivity to  cortisone. 
high s ia l ic  acid content while thymocytes have a low sial ic  acid content. 
spleen T cel ls  and CRT f o r  br ief  periods in the presence of LAgl ,  a lect in  with s ia l ic  acid 
specificity isolated from the hernolymph of the lobster  Homarus americanus.  resu l t s  in 
agglutination of m o s t  cel ls ,  while only a s m a l l  percentage of normal  thymocytes a r e  agglu- 
tinated upon incubation with LAgl. Treatment  of ce l l s  with LAgl  does not appear  to  affect 
the i r  viability: agglutination can be  reversed  by the addition of EDTA. 
suspensions a r e  added to LAgl  covalently linked to cyanogen bromide-act ivated Sepharose 
6MB beads the s a m e  pat tern of differential agglutination of cel ls  is  seen. 
these  beads can a l so  be re leased  by the addition of EDTA. 
lect in  w e r e  examined. 
while i t  is mitogenic for m u r i n e  B ce l l s  a t  doses  that  agglutinate both spleen T and B cells. 
These resu l t s  sug e s t  that  LAg1 covalently linked to Sepharose 6MB beads can be  used  for 
the separat ion anz iso la t ion  of cor t isone sensi t ive thymocyte populations. 
NIH Grants  AI-11742 and CA-92703) 

AGGLUTININ ( L A g l )  A. L.Hartman,  P.A.Campbel1, B.M.Rickard and C.A.Abe1. 

Two distinct populations of ce l l s  can be identified in the m u r i n e  thymus on  the bas i s  of 
Cor t i sone- res i s tan t  thymocytes (CRT) and T cell,?, have a 

Incubation of 

When single cel l  

Cel ls  bound to  
The mitogenic proper t ies  of this  

LAgl  i s  not mitogenic for  m u r i n e  thymocytes o r  spleen T cel ls ,  

(Supported by 

886 SELECTIVE EXPRESSION OF ALLOANTIGENS ASSOCIATED WITH X CHROMOSOMES LINKED I R  GENES 
ON T LYMPHOCYTES SUEPOPULATIONS, Marc Zeicher,  Edna Mozes. and P e t e r  l o n a i ,  
Department Chemical Imnunology, The Weizmann I n s t i t u t e ,  Rehovot. I s r a e l .  

A new polymorphic a l l o a n t i g e n  system c o n t r o l l e d  by l o c i  on the X chromosome has been i d e n t i -  
f i e d  using a n t i s e r a  r a i s e d  i n  F1 hybr id  mice d i f f e r i n g  i n  t h e i r  X chromosome. These a l l o a n t i -  
gens a r e  associated w i t h  the X-linked imnune response genes c o n t r o l l i n g  the imnune response 
t o  the so c a l l e d  "thymus independent antigens" type I 1 1  pneumococcal polysaccharide, Poly ( I ) .  
Poly (C) and denatured DNA. 
present on the X chromosome. 
sent i n  Thymus, spleen and lymph nodes but absent from per iphera l  blood. 
was compared w i t h  T lymphocyte subpopulations defined by Ly I and Ly 2 . 3  a l loant igens.  

They a lso show associat ion w i t h  the  h i s t o c o m p a t i b i l i t y  locus 
They were mainly detected on a T lymphocyte subpopulation pre- 

That subpopulation 
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887 AY:TIS?~!- A Y 7  l'IR:-rI~P?U3SUT A!ATU.?ATIOU O? T C :LiS,  George Berry ,  
Sa rba ra  Araneo. P h i l i p p a  Xarrack  and John Kappler ,  U n i v e r s i t y  of 
Roches t e r ,  Roches t e r ,  NY 14642. 
P rev ious  s t u n i e s  have shown t h a t  mouse p e r i p h e r a l  l' c e l l s  can  be 

a s s igned  t o  one o f  t h r e e  c l a s s e s ,  l'1. ? ?  and e f f e c t o r .  l'l c e l l s  a r e  s h o r t -  
l i v e ? ,  s e s s i l e  and v i r g i n ,  1 2  c e l l s  a r e  l o n g - l i v e d ,  r e c i r c u l a t i n k  and memory, 
an? e f f e c t o r  c e l l s  a r e  s h o r t - l i v e d  an? s e s s i l e .  

lymphocyte c u l t u r e s  a g a i n s t  3-2 i ncompa t ib l e  t a r e e t  c e l l s ,  are found a lmos t  
e n t i r e l y  i n  t h e  T 2  popu la t ion  of c e l l s .  These c e l l s  cannot  be gene ra t ed  from 
t h e i r  T 1  p r e c u r s o r s  by pr iming  mice c o n t a i n i n g  :T c e l l s  o f  on ly  t h e  T1 t y p e  
wi th  s p l e e n  c e l l s  o f  t h e  a p p r o p r i a t e  H-2 incompat ib le  s t r a i n .  Th i s  r e s u l t  
c o n t r a s t s  w i t h  t h a t  ob ta ined  when t h e  T 1  p r e c u r s o r s  of sheep  r ed  blood c e l l -  
s p e c i f i c  I'Z c e l l s  were s t u d i e d .  I n  t h a t  c a s e  a n t i g e n  w a s  ve ry  e f f i c i e n t  a t  
d r i v i n g  t h e  T1 p r e c u r s o r s  i n t o  t h e  T2 pool .  

I n  a n o t h e r  s e r i e s  o f  exper iments  we showed t h a t  T 2  c e l l s  s p e c i f i c  f o r  
a l l o a n t i p e n s  and f o r  sheep  r e d  blood c e l l s  were gene ra t ed  from t h e i r  I'l 
p r e c u r s o r s  i n  t h e  absence  o f  d e l i b e r a t e  a n t i g e n  pr iming  a t  abou t  t h e  same 
rate.  

These r e s u l t s  w i l l  be d i scussed  i n  te rms  o f  t h e  f a c t  t h a t  T 2  c e l l s  
s p e c i f i c  f o r  a l l o a n t i e e n s  a r e  ve ry  common by comparison w i t h  t h o s e  wi th  
o t h e r  s p e c i f i c i t i e s .  

A l l o a n t i k e n - r e a c t i v e  c e l l s ,  as measured by c e l l  d i v i s i o n  i n  mixed 

888 T-T CELL SYNERGISM RETIJEEI? IMMINOGLOBULIN POSITTVC AND IWLJVlC.LOBULIN NEGATIVE 
SUBPOPULATIONS OF PRIMED THYMOCYTES, F. Paraskevas and S.T. Lee, Dept. of Xedicine 

Universi ty  of Manitoba, Winnipeg. Manitoba. 
The he lpe r  c e l l  funct ion of thymocytes co l l ec t ed  6 hours a f t e r  p r in ing  with sheep e ry th rocy te s  
(SRBC) has  been examined. 
demonstrable su r face  immunoglobulin. Six hour primed thymocytes combined with bone marrow 
c e l l s  were i n j e c t e d  i n  s u b l e t h a l l y  i r r a d i a t e d  mice which w e r e  challenged one hour l a t e r  with 
SRBC. The 6 hour primed thvmocvtes exe r t ed  a highly s p e c i f i c  he lpe r  c e l l  funct ion as they 
induced a two t o  th ree fo ld  inc rease  of 19s PFC and a s i x  t o  sevenfold inc rease  of t he  7s PFC 
as  compared t o  unprimed c e l l s .  S i x  hour primed thymocytes. t r e a t e d  wi th  a r a b b i t  anti-mouse 
I g  and complement, had no e f f e c t  on the  he lpe r  c e l l  funct ion of unprimed c e l l s  but  i t  
abol ished the  augmented h e l p e r  c e l l  funct ion of primed c e l l s .  Anti-A t reatment  of unprimed 
c e l l s  completely abol ished t h e i r  he lpe r  c e l l  funct ion.  
hour primed c e l l s  having l o s t  t h e i r  a b i l i t y  t o  give an augmented he lpe r  c e l l  funct ion were 
s t i l l  a b l e  to induce a s i g n i f i c a n t  number of plaque forming c e l l s .  This  r e s i d u a l  he lpe r  c e l l  
funct ion is contr ibuted by a subpopulation of c e l l s  which is r e s i s t a n t  t o  l y s i s  bv ant i -8  
serum. The augmented he lpe r  c e l l  funct ion of 6 hour primed T c e l l s  w a s  a l s o  abol ished a f t e r  
t reatment  with an anti-SRBC serum. 
Since the sum of PFC given by an t i - Ig  and ant i -8  primed c e l l s  is much sma l l e r  than t h e  
number given by un t r ea t ed  c e l l s ,  a T-T c e l l  svnerEism between these two subpopulat ions is 
implicated.  
This work w a s  supported by g r a n t s  from XCI and YRC of Canada. 

Such thymocytes contain a cell populat ion which shows easily 

In con t ra s t  t he  ant i -8  t r e a t e d  6 

889 T E R M I N A L  D E O X Y N U C L E O T I D Y L  TRANSFERASE (TDT) I N  MARROW O F  A T H Y M I C  N U D E  M I C E .  J .  J. 
H u t t o n  and F. J .  Bollum, VA Hospital  and Depts. of k d i c i n e  and Biochemistry,  
Universi ty  of Kentucky, Lexington, Kentucky 
TDT is an unusual DNA polynerase normally found only in thymus and bone  marrow. I t  

is  thought t o  play a ro l e  i n  t h e  generat ion o f  imnunological d i v e r s i t y  i n  T and B lympho- 
cy te s .  TDT a c t i v i t y  is much higher  i n  thymus than marrm and i t  is poss ib l e  t h a t  t h e  small  
numbers o f  TDT containing c e l l s  i n  marrow o r i g i n a t e  i n  t he  thymus and migrate t o  marrow 
ra the r  than o r i g i n a t i n g  from stem c e l l s  of marrow during lymphoid d i f f e r e n t i a t i o n .  
c e l l s  migrate  from thymus then TDT should be absent  from t h e  marrcw of congeni ta l ly  athymic 
o r  "nude" mice. We have found iden t i ca l  TDT a c t i v i t i e s  per  c e l l  o r  per  mg DNA i n  marrm from 
athymic and normal mice o f  t h e  BALB/c  s t r a i n .  
C r i t e r i a  f o r  t he  presence o f  TDT included inh ib i t i on  o f  t r a n s f e r a s e  a c t i v i t y  by antiserum t o  
c a l f  thymus TDT and s t imu la t ion  o f  a c t i v i t y  by t he  i n i t i a t o r ,  o l i g o  DAc,,J. 
TDT in  marrow of congeni ta l ly  athymic mice i s  cons i s t en t  with t h e  presence of the enzyme i n  
lymphoid progeni tor  c e l l s  t h a t  can mature i n  marrcw independent o f  thymic inf luence.  

40506 

If  t h e  

TDT was absent  from lymph nodes o f  each. 

The presence of 
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890 SPECIFIC ENRICHMENT OF SUPPRESSOR T CELLS REARING THE PRODUCTS OF I - J  SUBREGION, 
KO Okumura, Toshi tada Takemori and Tomio Tada, Labora tor ies  f o r  Immunology, School 
o f  Medicine, Chiba Un ive rs i t y ,  Chiba, Japan 
C a r r i e r - s p e c i f i c  and a l l o t y p e  s p e c i f i c  suppressor T c e l l s  belong t o  the  Ly 2.3 sub- 

Hob- c lass  and express I a  an t i gen (s )  determined by a gene or genes mapped i n  I-J subregion. 
ever,  no d i r e c t  evidence i s  a v a i l a b l e  t o  i n d i c a t e  t h a t  t he  suppressor T c e l l  i s  i n  f a c t  k i l l e d  
by a n t i - I - J  an t i se ra .  
s p e c i f i c  means, and s tud ied  i t s  f u n c t i o n  and genet ic  expressions. 
c e l l s  o f  KLH-imunized mice were s low ly  passed through a KLH-coated Sephadex 6-203 column a t  
37OC, and the  re ta ined  c e l l s  were e l u t e d  by f l u s h i n g  the  column w i t h  c o l d  (O'C) medium. The 
recovery of  c e l l s  by t h i s  method was less  than 1% o f  o r i g i n a l  spleen c e l l s .  
such c e l l s  were d i r e c t l y  k i l l e d  by a n t i - I - J  and complement ( C ) .  Treatment o f  t he  c e l l s  w i t h  
an t i -Ly  2.3 and C, b u t  n o t  w i t h  an t i -Ly  1 and C, removed t h -  c e l l s  which we're k i l l e d  by a n t i -  
I-J and c .  The c e l l s  express ing  t h e  produc t  o f  I - J  subreg ion  induce-l a s t r i k i n g  suppression 
of  an adopt ive  secondary an t ibody  response i n  v i vo ,  and the  e x t r a c t  rf such c e l l s  suppressed 
the  i n  v i t r o  an t ibody  response o f  primed spleen c e l l s  a t  a dose equ iva len t  t o  as low as 104 
c e l l s .  
The method prov ides  a new t o o l  t o  study d i r e c t l y  t he  gene t i c  expressions on t h e  suppressor 
T c e l l  and i t s  p roduc t  (Supported by a Grant  f rom the  M i n i s t r y  o f  Education, C u l t u r e  and 
Science o f  Japan). 

We have success fu l l y  e n r i c h e d t h e c a r r i e r - s p e c i f i c  suppressor T c e l l  by 
B c e l l - d e p l e t e d  spleen 

About 20% o f  

Such a suppressive a c t i v i t y  was n o t  a f f e c t e d  by removal o f  Fc receptor -bear ing  c e l l s .  

891 SUPPRESSOR AND CYTOTOXIC CELLS IN LYMPH NODES AND SPLEENS OF ALLOSENSITIZED MICE. 
G.A.Truitt, R.R.Rich, and L.Chu. Baylor College of Medicine. Houston, TX 77030. 
Irradiated allosensitized lymphocytes from tissues of BALB/c mice (4 days after foot- 

pad injection of allogeneic spleen cells) have been tested for ability to suppress mixed lymph- 
ocyte reactions (MLR) and generation of cytotoxic lymphocytes (CL) , in vitro. We have estab- 
lished that regional lymph node cells (LNC) contain many more cytotoxic cells than spleen. 
However, in contrast to spleen cells, LNC were relatively ineffective suppressors of MLR. Both 
populations of activated cells suppressed the generation of CL. We studied the influence of 
antigen concentration on generation and suppression of cytotoxic responses. While generation 
of CL was constant over the dose range of stirnulatory cells used, suppression of the CL re- 
sponse by allosensitized spleen cells increased as antigen increased; contrary to results 
expected with antigen removal by cytotoxic cells. Further, we studied the specificity of sup- 
pression by spleen cells and found that while suppression is only observed when the appropriate 
sensitizing alloantigen was included in the cultures, suppressor cells activated by either 
H-2b or H - Z k  alloantigens suppressed cytotoxic responses generated simultaneously to both 
antigens. We conclude that pursuant to secondary stimulation alloantigen-activated suppressor 
cells suppress cell-mediated responses against different alloantigens (i.e.nonspecifically) . 
Finally, the data suggest the possibility of functional discrimination between suppressor and 
cytotoxic lymphocytes. (Supported by USPHS N01-AI-42529 and HL-17269, NASA NAS9-14368 and a 
grant from the Kelsey-Leary Foundation). 

892 T CELL SUBPOPULATIONS SUPPRESSING HUMORAL AND DELAYED-TYPE HYPERSENSITIVITY (DTH) 
RESPONSES, R. L. Whisler and J. D. Stobo, Mayo Medical School, Rochester, MN 55901 
Although T cells are capable of suppressing both humoral and DTH responses, it  is 

not clear whether this represents the activities of  a single or distinct T cell subpopula- 
tions. The following suggests the existence of suppressor T cell subpopulations. 

Nylon wool column effluent populations from the spleens of C3H/HeJ mice immunized 
two weeks previously with 4x109 sheep red blood cells (SRBC) specifically suppressed the 
direct, indirect plaque forming cell (PFC) and DTH response of syngeneic recipients to SRBC. 
Sedimentation of these splenic T cell populations on five step discontinuous bovine serum 
albumin gradients demonstrated a rapidly sedimenting fraction suppressing both PFC and DTH 
responses. In addition, T cells in a slowly sedimenting fraction suppressed DTH responses 3 
fold. The slowly sedimenting populations resulted in amplification of recipients direct and 
indirect PFC responses. Pretreatment of donors 2 days prior to transfer with 200 mg/kg of 
cyclophosphamide (CY) eliminated both rapidly and slowly sedimenting T cells suppressing DTH 
reactivity. Rapidly sedimenting T cells from animals pretreated with 20 mg/kg failed to 
suppress either DTH or PFC responses. However, slowly sedimenting T cells from the same ani- 
mals continued to suppress DTH reactivity while amplifying the direct and indirect PFC 
responses. In vitro irradiation of rapidly and slowly sedimenting T cells with 650 R ablated 
the ability to suppress both PFC and DTH responses. However, the ability of slowly sediment- 
ing T cells to amplify recipients PFC responses was not diminished. These studies suggest: 
1) There exist two distinct T cell subpopulations capable of suppressing DTH responses; 
2 )  One of the subpopulations can be distinguished from T cells suppressing PFC. 
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893 M03? 0" 4CrIOU OF A TYPI OF SUPPRZSSOR T C'LL, Lee H a r w e l l ,  P h i l i p p a  
P a r r a c k ,  and John Kap l e r .  3epaFtment of Microbio logy ,  U n i v e r s i t y  of 

? o c h e s t e r ,  i i oches t e r ,  YY 146e2. 
Yon-sDecific s u p p r e s s o r  T c e l l s  ar? gene ra t ed  by i n c u b a t i o n  o f  s p l e e n  c e l l s  
f o r  44  hours  i n  4 ug/ml Concanaval in  A (2onA).  Less  t h a n  1000 of t h e s e  c e l l s  
w i l l  s u p p r e s s  t h e  r e sponse  o f  2x105 9 c e l l s  t o  sheep  r e d  blood c e l l s  
i ncuba ted  wi th  a n o n - s p e c i f i c ,  T c e l l - d e r i v e d  h e l p e r  media tor  (NSM). Many 
more of t h e  ConA-activated c e l l s  a r e  r e q u i r e d ,  however, t o  i n h i b i t  t h e  
response  of t h e  same number o f  3 c e l l s  t o  t h e  thymus independent  a n t i g e n ,  
t r i n i t r o p h e n y l a t e d  l i p o p o l y s a c c h a r i d e .  I n h i b i t i o n  by t h e  s u p p r e s s o r  c e l l s  is  
-1 imins t sd  3v t r e a t m e n t  o f  t h e  ConA-activated c e l l  p r e p a r a t i o n s  wi th  a n t i - P  
a14 complement. If 3 c e l l s  a r e  incuba ted  f o r  24 hour s  wi th  s u p p r e s s o r  c e l l s  
and a n t i g e n  be fo re  a d d i t i o n  o f  USM, no i n h i b i t i o n  i s  observed ,  s u g g e s t i n g  
t h a t  t h e  s u p p r e s s o r  c e l l s  do no t  a c t  d i r e c t l y  on 9 c e l l s .  I f  NSPI is  incuba ted  
wi th  s u p p r e s s o r  c e l l s  f o r  24 hour s  be fo re  t h e  c e l l s  a r e  removed and t h e  NS1fi 
added t o  c u l t u r e s  of 3 c e l l s  and an t iKen  we observe  t h a t  a l l  t h e  h e l p e r  
a c t i v i t y  o f  t h e  media tor  is  gone. Thus ConA-activated s u p p r e s s o r  c e l l s  a c t  
by i n h i b i t i n t :  USB r a t h e r  t han  B c e l l s .  

8% MODE OF ACTION AND PROPERTIES OF SUPPRESSOR T CELLS OPES-TING IN LOW 
ZONE TOLERANCE, Eckeha r t  Kalsch ,  Joachim Heuer and Rudolf Stumpf, 
H e i n r i c h - P e t t e - I n s t i t u t  f u r  e x p e r i m e n t e l l e  V i r o l o g i e  und Immunologie 

an  d e r  U n i v e r s i t B t  Hamburg, M a r t i n i s t r a s s e  52, 2000 Hamburg 20 ,  W e s t  Germany. 
Low zone t o l e r a n c e  (LZT) t o  phage f d  seems t o  be  a t y p e  of t o l e r a n c e  which i s  
p r i m a r i l y  caused  by s u p p r e s s o r  T cells .  We have a t t empted  t o  ana lyze  t h e i r  
mode o f  a c t i o n .  For  t h e  i n d u c t i o n  o f  a n t i g e n - s p e c i f i c  s u p p r e s s o r  ce l l s  i n  
CBA m i c e ,  w e  u s e  t o l e r o g e n i c  and immunogenic doses  of a n t i g e n  t o g e t h e r  w i th  a 
p r e t r e a t m e n t  w i t h  hydrocor t i sone .  Suppres so r  a c t i v i t y  can b e  demonst ra ted  
upon t r a n s f e r  o f  s p l e e n  ce l l s  i n t o  normal syngene ic  m i c e .  P f t e r  immunization 
t h e s e  an imals  a r e  unable  t o  produce IgG an t ibody  a g a i n s t  f d ,  whereas t h e  IgM 
response  i s  :lot suppres sed .  The h a l f - l i f e  of t r a n s f e r r e d  suppres so r  ce l l s  i n  
nonimmunized an imals  i s  5-6 weeks. The t a r g e t  of s u p p r e s s i o n  a r e  unprimed T 
h e l p e r  cel ls ,  whereas primed h e l p e r  cel ls  cannot  be  b locked .  T h e l p e r  ce l l s  
become " r e s i s t a n t "  t o  s u p p r e s s i o n  18-36 h a f t e r  c o n t a c t  w i t h  a n t i g e n .  Dif-  
f e r e n t i a t i o n  from unprimed B i n t o  B memory ce l l s  i s  u n a f f e c t e d ,  y e t  under  
s u p p r e s s i o n  c o n d i t i o n s  p e r s i s t i n g  B memory cells  are b locked  i n  IgG produc- 
t i o n .  W e  w i l l  a l s o  d i s c u s s  exper iments  aimed a t  e n r i c h i n g  s u p p r e s s o r  cel ls  
acco rd ing  t o  v a r i o u s  s e p a r a t i o n  methods. The expe r imen ta l  d a t a  a r e  incorpo-  
r a t e d  i n t o  a model o f  LZT. 

895 CHARACTERIZATION OF SUPPRESSOR T CELLS tN TOLERANT M I C E ,  I s r a e l  Zan-Bar and 
Samuel S t rober ,  D i v i s i o n  o f  Immunology, S tan fo rd  Medical  Center,  S tan fo rd  
U n i v e r s i t y ,  S tan ford ,  C a l i f o r n i a  94035 

We r e c e n t l y  cha rac te r i zed  the  s i z e  and c e l l  su r face  markers on suppressor T c e l l s  
i n  mice t o l e r i z e d  w i t h  deaggregated bov ine  serum albumin. L e t h a l l y  i r r a d i a t e d  
(BALB/C x'C57BL/Ka)Fi mice were i n j e c t e d  w i t h  T c e l l s  pr imed t o  BSA i n  complete 
Freund 's  ad juvan t  (CFA) and B c e l l s  pr imed t o  DNP-BSA i n  s a l i n e  and the  an t i body  
response t o  BSA was measured by  a tanned r e d  b lood  c e l l  hemagg lu t i na t i on  assay. 
The response t o  DNP was measured by  a mod i f i ed  F a r r  Assay. We were a b l e  t o  
suppress the  adop t i ve  response ,by i n j e c t i n g  graded numbers o f  sp leen c e l l s  from 
t o l e r a n t  mice i n t o  the  adop t i ve  hos ts .  The suppressor c e l l s  c o u l d  be e l i m i n a t e d  
by i n  v i t r o  t rea tment  w i t h  a n t i s e r a  d i r e c t e d  a g a i n s t  t h e  9 ,  la, and Ly-2.3 c e l l  
su r face  an t i gens  i n  the  presence o f  complement. A n t i s e r a  d i r e c t e d  o n l y  a g a i n s t  
t h e  J subreg ion  o f  t he  l a  r e g i o n  also e l i m i n a t e d  suppressor c e l l s .  Separa t ion  o f  
t o l e r i z e d  sp leen c e l l s  accord ing  t o  s i z e  by 1 x g v e l o c i t y  sed imenta t ion  showed 
t h a t  t he  suppressor a c t i v i t y  i s  con f i ned  t o  t h e  l a r g e  c e l l  f r a c t i o n  ( 5  > 4.5 m / h r ) .  
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896 SUPPRESSION OF IgE PRODUCTION IN MICE. 2. Ovary and N. Watanabe, NYU 
Medical School, New York, N.Y. 10016. 

To have high titer anti-DNP IqE antibody mice were injected with lpg DNP~~KLH 
(13 Groups/105 Daltons) in 1 mg A1(OH)3 i.p. ,infected 21 days later with 750 
3rd stage larvae of Nippostronqylus brasiliensis and challenged with N.brasi1- 
iensis protein coupled to DNP(DNPl7Nb) in 1 mg Al(OH)3,14 days after infection 
Whereas other strains of mice( BALB/c,CBA,ASW etc) had persistent,high titer 
anti-DNP IgE,in SJL IgE was transient.However,when SJL mice were irradiated 
(540 R)one day after challenge the higher titer anti-DNP IgE antibody persis- 
ted.If these irradiated mice received 5x107 normal SJL spleen or mesentric 
lymph node cells o r  thymocytes,anti-DNP IgE antibody was suppressed.The supp- 
ressor cells were destroyed by a-Thyl.2 and complement (C),but not by a-Ly2.2 
and (C).By the same immunization schedule(SJLxBALB/c)Fl produced persistent 
a-DNP IgE antibody.Therefore,the suppressor activity was also eliminated by 
a-Lyl.2 and (C).The suppressor trait is recessive.Using backcross F1 to SJL 
it has been shown that the suppressor trait was not linked to H-2 and the 
percent of segregation was consistent with a trait determined by a single auto 
soma1 gene.The suppressor substance could be extracted from normal spleen 
cells,it is a heat labile,high molecular weight protein. 

SUPPRESSOR CELLS I N  EXPERIMENTAL TRYPANOSOMIASIS. An i l  N .  Jayawardena, 
Diane D .  Eard ley ,  and Byron H .  Waksman. 
of Medicine, New Haven, Conn. 06510. 

897 

Afr i can  trypanosomiasis i s  a f a t a l  d i s e a s e  cha rac t e r i zed  by a profound suppress ion  of immuno- 
log ica l  respons iveness .  An exper imenta l  model system - T b r u c e i  ( 5 4 2  s t r a i n )  i n  the  CBA 
mouse, has been used t o  ana lyze  the  mechanism under ly ing  t h i s  s t a t e  of immunological hypore- 
sponsiveness.  Spleen c e l l s  from in fec t ed  mice show markedly suppressed DNA s y n t h e t i c  respon- 
ses t o  Con A ,  PHA, LPS, and PFC responses  t o  SRBC and DNP-Ficoll; t he  degree  of suppress ion  
inc reases  a s  the i n f e c t i o n  progresses .  When these  c e l l s  a r e  co-cul tured  wi th  normal c e l l s  
they suppress  the  a b i l i t y  of  the normal c e l l s  t o  e l i c i t  DNA s y n t h e t i c  responses  t o  mitogens 
and a l logene ic  cel ls ,  and PFC responses  t o  thymus dependent and independent an t igens .  Spleen 
c e l l s  from in fec t ed  nude mice f a i l  t o  suppress  responses  t o  mitogens.  The suppressed p r o l i f -  
e r a t i v e  responses of  sp leen  c e l l s  from in fec t ed  mice a r e  markedly improved by dep le t ion  of 
g l a s s  wool adherent  c e l l s  and the  sepa ra t ed  adherent  cells  a r e  more suppress ive  than  the  un- 
f r a c t i o n a t e d  popula t ion .  
b r a i n  serum s p e c i f i c  f o r  T c e l l s  reduces i t s  a b i l i t y  t o  i n h i b i t  t he  PFC response o f  normal 
sp leen  c e l l s  t o  SRBC. These r e s u l t s  sugges t  t h a t  T .  b ruce i  i n f e c t i o n s  r e s u l t  i n  the  ac t iva -  
t i o n  o f  a nonspec i f i c  suppressor  T c e l l  popula t ion  which may p lay  a r o l e  i n  the  f a i l u r e  of  
r e s i s t ance  i n  t h i s  d i s e a s e .  
b i l i t y  t h a t  s p e c i f i c  suppressor  T c e l l s  a r e  a l s o  genera ted  a r e  be ing  i n v e s t i g a t e d .  

Dept.  o f  Pathology, Yale Unive r s i ty  School 

Treatment of t h e  suppressor  popula t ion  wi th  anti-Thy I o r  a n t i -  

The T c e l l  subse t s  involved i n  these  i n t e r a c t i o n s  and t h e  poss i -  

898 AGE DEPENDENT DEVELOPMENT OF HELPER AND SUPPRESSOR T CELLS I N  ANT1-p BURSECTOMIZED 
CHICKENS, V a l i  Kernani-Arab and Gerrie A. Lesl ie, Dept. o f  Microbiology and 
Immunology, Univ. Oregon Health S c i .  C t r . .  Portland. OR 

Chickens provide a unique system f o r  studying T-B c e l l  i n te rac t i ons  in  humoral immure 
development. Line 63 inbred chickens when in jec ted  I V  w i t h  4 mg o f  s p e c i f i c a l l y  p u r i f i e d  
goat a n t i  chicken IgM (LI) antibody on day 14 o f  embryonation were agamnaglobulinemic and 
lacked immunoglobulin bearing B c e l l s  as determined by (1) irnmunof luorescence. (2) lacto-  
peroxidase catalyzed 1251 c e l l  surface label ing.  and (3) capacity t o  res to re  imnmoglobulin 
synthesis in  cyclophosphamide induced agamnaglobulinemic b i r d s  a t  4 and 12 weeks o f  age. 
Lymphocytes from these chickens exhib i ted a normal response t o  T c e l l  mitogens i.e., PHA and 
Con A. O f  spec ia l  s ign i f icance was the observation t h a t  the I V  i n j e c t i o n  o f  7 5 X 1 O 6  splenic, 
thymic and per iphera l  blood lymphocytes from these b i rds ,  a t  4 weeks o f  age, i n t o  normal 
syngeneic 15 day o l d  embryos or newly hatched chicks enhanced ea r l y  imnunoglobulin synthesis. 
whereas. admin is t ra t ion o f  the same number o f  splenic, thymic, and'bone narrow c e l l s  from 
s im i la r  donors 12 weeks o f  age i n t o  I-day-old r e c i p i e n t s  rendered these hosts severely 
hypogammaglobulinemic o r  agamnaglobulinemic. 
were i nac t i va ted  by r a b b i t  a n t i  chicken T c e l l  antiserum plus complement. These data suggest 
t ha t  help and suppression of B c e l l  d i f f e r e n t i a t i o n  are funct ions of  T c e l l s  and are age 
dependent phenomena. (Supported by N I H  AX 12273 and NSF 1176.) 

97201. 

The e f f e c t o r  c e l l s  from the ant i -p  Bx donors 
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899 MULTIPLE IF-PHENOTYPES OF MOUSE LIGHT CHAINS. David 
brooke, Sherbrooke, P.Q. Canada. Light  chains  i s o l a t e d  from normal immunoglobulin 
can be resolved i n t o  a f i n i t e  s e r i e s  of d i s c r e t e  "focusing groups'' by i s o e l e c t r i c  
focusing i n  polyacrylamide g e l s .  

M. Gibson, Universi ty  of Sher- 

I n i t i a l  s t u d i e s  showed the  ex i s t ence  of 
two i s o e l e c t r i c  focusing 
se s t r a i n s  
least 4 d i f f e r e n t  i s o e l e c t r i c  focusing phenotypes can be d i s t ingu i shed  
chains  of inbred mouse s t r a i n s .  S t r a i n s  sha r ing  these  d i f f e r e n t  phenotypes are (A) C57B1/6J, 
C57Bl/lOJ, C57L/J, DBA/2J, S t /b J ,  C3HeB/FeJ, C57Bl/lOSn, CBA/J ,  A/J, SWR/J, D B A / l J ;  (B) AKR/J, 
RF/J and PL/J; (C) C58/J and (D) NZB/BlnJ and BDP/J. I n  each case  t h e  d i f f e rences  between 
a l t e r n a t e  phenotypes appears a s  the presence or absence of a d i s t i n c t i v e  focusing band o r  
bands, suggest ing t h a t  each band i n  quest ion may r ep resen t  t h e  product of a s i n g l e  (v-) gene. 
Genetic s t u d i e s  have shown t h a t  t he  band IF-1. shared by t h e  s t r a i n s  AKR, RF, PL and C58 is  
i n h e r i t e d  i n  a simple fashion ( see  r e fe rence  above) and t h a t  t h i s  marker is c lose ly  l inked 
t o  the  Ly-2,3 locus on chromosome 6 of t h e  mouse (Gibson, D. Taylor ,  B.A. and Cherry, M. i n  
preparation].  
Analysis  of t he  i s o e l e c t r i c  focusing phenotypes of a serfes of m i c e  06tained i n  the backcross  
(C58/J x SWR/J)F x SWR/J however suggests  t h a t  o the r  l o c i  may a l s o  a f f e c t  t he  i s o e l e c t r i c  
focusing pattern! s ince  s e v e r a l  phenotypes d i f f e r i n g  from both of t h e  p a r e n t a l  types were 
observed. 
be reported.  
Supported by t h e  Medical Research Council  of Canada Grant No. M-4317. 

phenotypes i n  a l imi t ed  survey of t he  l i g h t  chains  of 9 inbred mou- 
(Gibson, D . , J .  Exp. Med. 144. 298 (1975) ). I wish t o  r epor t  he re  t h a t  a t  

amongst t h e  l i g h t  

The r e s u l t s  of f u r t h e r  s t u d i e s  on the  na tu re  of t h i s  phenotypic v a r i a t i o n  w i l l  

900 ON THE REGULATION OF EXPRESSION OF THE MURINE A 
and Melvin Cohn, Developmental Biology Laboratohy, Salk I n s t i t u t e  f o r  Biological  
Studies,  San Diego, CA 92112. 
The known gene t i ca l ly  determined, an t igen - spec i f i c  response d i f f e rences  map e i t h e r  

t o  H-2 o r  t o  t h e  heavy chain al logroup locus.  We a r e  analyzing a s i n g l e  gene t i c  locus 
which con t ro l s  t he  expression of t h e  Al l i g h t  chain and which is unlinked t o  e i t h e r  t h e  
H-2 or heavy chain al logroup loci.+ 

Two a l l e i e s  a t  t h i s  locus,  A and A l o ,  produce e f f e c t s  involving A l i g h t  chain 
expression. A1 homozygotes have n h a l  l hve l s  of A 1  a s soc ia t ed  with S e r b  luxnunoglobulin. 
With t h e  appropr i a t e  heavy chain complement, they a r e  uniform y high responders t o  a-1,3 
dex t r an  with an antibody whose l i g h t  cha in  is  e n t i r e l y  X1. A t o  homozygotes, on t h e  o the r  
hand, have a t  l e a s t  t h i r t y - f o l d  l e s s  Al a s soc ia t ed  with serum immunog obul in .  

l a rge  f luc tua t ions  i n  t h e  magnitude of 

are produced by a l l e l e s  of t h e  A 1  s t r u c t u r a l  gene i t s e l f  or  by a l l e l e s  fo r  a r egu la to ry  
element l inked t o  t h e  hl  s t r u c t u r a l  gene. 
s t r u c t u r a l  and regulatory models, and w i l l  determine t h e  stage  of B-cell  d i f f e r e n t i a t i o n  
a t  which t h e  A:" gene e x e r t s  i t s  e f f e c t .  

LIGHT CHAIN, W i l l i a m  R. Geckeler 

While 

An ana lys i s  of heterozygote  (Af /Aio )  mice suggests  t h a t  t h e  pkenotypic e f f e c t s  

t h e i r  response t o  cr-1,3 dextran is i n  the  A 1  l i g h t  cha in  c l a s s ,  t h e  Al0 1 gene produces 
he reaponme by ind iv idua l  A l o  homozygotes. 

Experiments i n  progress  w i l l  decide between 

901 GENETIC R E C W I m P  FEIWEEN THE PREOJRWR REGIcpJ AhlD THE V2RCW.E FEGION OF K L I I  
m. StephenRxe and W. M. Kuehl. University of Virginia, 
Charlottesville, Va. 22901 

S-a1 studies have indicated that muse K light (L) chains can be oryanized int 
Sequence s M i e s  of mature K L  chains de a large m.mb=r of variable (V) regim subgroups. 

r i d  fran Mpc-11 and KW-21 nvuse myelam tumors suggest that these chains are derived 
fran the same or re"- skqrcups, even though the Mpc-11 L chain contains a partially 
duplicated NH2 terrmM 1 segment of 12 amino acids (Smith, 1973). These extra NH2 termina 
residues in the Mpc-11 L chain m y  be part of the structural gene for the V region or ax 
be due to inmplete processing of a precursor light (PL) chain. Partial NH2 terminal se 
gueme studies cn the PI, chains synthzs izd  in vitro f m  purified Mpc-11 and MDPC-21 mRN 
have yielded the following: 1) both precurSors~tain an additional 29 N H ~  terminal res 
dues oarpared to the mature L chain and 2) both precwsor regions contain rne th ionb  resi 
dues at positions 1, 6 and 10. These preliminary studies indicate that the additional NH 
terminal y in the mtwe Mpc-11 L chain is not a consequence of inoorplete process 
of PL cham. In addition, these results exterd Schecter's(1976) studies which indicate t 
f o r  each subgrolq, (ar for each V r e g b )  the NH2 terminal precursor gene is djacent to t 
V region structural gem. 

192 
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902 COMPARATIVE PEPTIDE MAPPING OF RADIOIODINATFD RABBIT LIGHT CTWNS, Robert L. RaiSOn 
and John J. Marchalonis 
Prahran, Victoria, Ausdalia ard Walter and Eliza Hall Institute, Parkville, Vhcria, 

tkpt. of Microbial., Wnash University .Wcal,Schml 
Australia. 

peptide maps of rabbit L chains derived fran imnunoadsorbent purified antibodies to 
group B and group C streptococcal carbchydrates were prepared fran tryptic digests of material 
eluted fran plyacrylamide gels and labelled with 1251. CQllParison of the tryptic fingerprints 
of the tyrosine containing pptides of L chains from 5 anb-group B & 2 anti-qroup C antisera 
s h w d  (i) 4 pptides camon to all L chains examined: (ii) a unique pptide ("C") presentonly 
in L chains fran anti-group C antibodies; (iii) no allotype-related differences; (iv) aunique 
peptlde present in the L chains fran antibody prduced in an Australian wild rabbit a d  (v) 2 
L chains with identical peptide maps. 

A total  of 14 different radioicdinated pptides were observed, each L chain con- 
taining from 9 to 12 of these in its individual fingerprint. ?his restriction of icdinated 
tryptic pptides my be indicative of restriction of amino acid residues in both frartework 
and hyFonrariable regions in the L chains of anti-streptococcal antibodies prduced in out- 
bred rabbits. 

903 PFlINO ACID SEqUENCE OF LIGHT CHAINS FROPI PEDIGREED RABBITS. Dietmar G .  Braun and 
Hans Huser, Basel Institute for Immunology, Basel, Switzerland. 

Amino acid sequence analyses of light chains isolated from rabbits which have M e n  pedi- 
greed over the last 10 years indicate that VL regions of antibodies to the streptococcal 
qroup A-variant polysaccharide are under a qerm line encoded control. This is indicated by 
recurrent framework sequences of the VL reqions and by identical or very similar amino acid 
sequences in the complementarity-determininq reqions. ?or example, the light chains of two 
littermates isolated from anti-qroup A-variant antibodies had an identical sequence through- 
nut the VL region. 

Furthermore, evidence is available that recombination may be a mechanism by which addit- 
ional variability is achieved. It is not clear at this point whether V, regions that appear 
to be the product of recombination have been arrived by a qenetic or by a somatlc event. For 
example, one light chain was found that shares part of the framework with a light chain bel- 
onging to one subgroup and the subsequent part of its framework,including the first hyper- 
variable region,with another light chain. 

Workshop No. 1 

904 
and Blair Fraser, Massachusetts General Hospital and Harvard Medical School, Boston, MA 02114 
and the Rockefeller University, New York, hJY 10021. 

The genetic implications of an inherited marker, the group a allotypes, in the rabbit 
heavy chain variable region (VH) require the identification of those amino acid residues in- 
volved in the allotypic determinants. The amino acid sequence of the VH from three homogen- 
eous antibodies elicited by type 111 pneunococcal vaccine was determined. 
played the VH allotype al. 
acid sequences at all V 
The third H chain (3T.727 demonstrated a variant sequence at positions 15 and 16 but was 
otherwise identical to the other two H chains at all positions which are correlates of group 
a allotype. 
pared by quantitative radiobinding and inhibition of radiobinding assays using insolubilized 
anti-a1 antisera as well as allotypic antiseruni fractions made specific for the homogeneous 
antibody 3374. Antibodies 3374 and 3381 were allotypically identical and share an a1 allo- 
t ic specificity which also redominates in pooled a1 IgG. However, antibody 3T72 lacked 
tBs malor a1 specificity. &e correlation of this serologic difference with the amino acid 
sequence variation at position 15 and 16 of the H chain indicates that these residues con- 
stitute a major a1 allotypic determinant, 

THE STRUCTURAL BASIS OF A W O R  DETERMINANT OF THE GROUP a ALLOTYPE IN RABBIT Ig 
HEAVY CHAINS, Michael N. Margolies, L. Edward Cannon, Edgar Haber, Thomas J. Kindt 

Each antibody dis- 
Two of these heavy (H) chains (3374, 3381) had identical amino 

framework positions which are correlates of the group a allotype. 

The a1 allotypic specificities of all three homogeneous antibodies were com- 
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905 LINKAGE AND STRAIN DISTRIBUTION OF A m 1  NUCLEASE ANTIBODIES, C. Garrison Fathman, 
David S. Pisetsky and David H. Sachs. 

Rat antibodies raised against anti-nuclease antibodies, from mouse strains A/J and SJL, 
detect strain specific idiotypic determinants related to the antigen combining site. 
these rat anti-idiotypic antisera it has been possible to examine the genetic linkage and 
strain distribution of these anti-nuclease idiotypes. Although the immune response to 
staphylococcal nuclease is controlled by H-2 linked Ir genes, the expression of the anti- 
nuclease idiotypes is independent of genes linked to the H-2 region: A/J anti-nuclease 
idiotype was present in immune sera from strains A/J (%a) and A.BY but absent in 
sera from strains B10 ( E b )  and B1O.A Analysis of A/J anti-nuclease idiotype 
expression in a backcross of (A/JxBlO.A)xBlO.A demonstrated linkages of the A/J anti-nUCleaSe 
marker to the Ig-le heavy chain allotype marker. 
nuclease idiotype markers in antibodies raised in strain BALB/c but only the A/J idiotype 
narker in strain BAB.14 antibodies suggest that it might be possible to use these idiotypic 
markers to construct a map of distinct variable region genes. 

Using 

The expression of both A/J and SJL anti- 

IMMUNOGLOBULIN GENETICS: STUDIES WITH RECOMBINANT INBRED STRAINS OF M I C E ,  
Benjamin A .  Taylor, The Jackson Laboratory, Bar Harbor, ME 04609 
Recombinant inbred (RI) strains have proved useful in studies of immunoglobulin 

906 

genetics. 
generation of a strain cross. 
segregation, linkage and pleiotropism. The heavy chain allotype locus Ig-l was shown to 
be linked to serm prealbumin (Pre-l) with about 12  percent crossing over. 
markers have been shown to be closely linked to Ig-l. Several presumptive V region 
recombinants have been identified among the 24 RI strains derived from C57BLr6J and 
DBA/2J, permitting preliminary mapping of five V markers. 
AKRIJ and C57L/J have been used to demonstrate ,Hose linkage of isoelectric focusing 
variants of kappa chains to the _Ly-2,3 lymphocyte cell surface antigen determining 
locus on chromosome 6 .  ’ 

RI strains are derived by brother-sister inbreeding beginning with the F2 
Such strains are used to discover or demonstrate genetic 

Several VH 

The RI strains derived from 

907 SHAPJD,  ALLOTY?E-LINKED ISClELECTPIC FnCIIPI”IG PnTTERNS On RECOMBINnNT INBPED XCE. 
Dietmar G.  Braun, Basel Institute for Inmunologv, Basel, Switzerland. 
The immune response of (C57BL/fixBnLB/c)Fl hybrids to the streptococcal rjroup L 

polysaccharide is characterized by two clonoty_nes of the low resnonder ?q- lb  allot?.?e. 
These clonotypes A and B were no%: also identified in C!57BL/6 mice, and in a l l  of the Sailey 
recombinant inbred mice with this allotype. Ic-lb recombinant mice share additional 3-A 
clonotypea vhich were a1 so trace8 in C57BL/6 mice. (CS?BI./6XB~LB/c)”l mice also express 
antibodies to the group ? Tolysaccharide that are products of the Tn-la locus; one of these 
clonotypes was shared wLth those of two CxBG mice and sone B?LB/c mice. It W a s  remarkable 
that these two CXBG mice shared with the exceFtion of tvo hands on Fsoelectric focusinn a 
complete set of clonotypes consistin” of 6-7 monoclonal antibodies. Since h t h  thp ?roclust= 
of the Ig-lb and the Tn-la locus were conpletelji adsorbed to N-acetyl-glucosanine sepharose 
columns it is concluded that each of the two ?arent strains (CS7BT,/5 an? BFL.S/c) contain in 
their germ line the information of at least 6-7 nonoclonal antibodies that can bind the 
streptococcal qroup ?. plysaccharide. 
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908 IDENTIFICATION OF A B-CELL SURFACE STRUCTURE INVOLVE0 I N  ANTIGEN-DEPENDENT 
TRIGGERING,  B r i g i t t e  T. Huber and Harvey Cantor, Harvard. Medical School, Boston, MA 
CBA/N mice have an X- l inked B c e l l  matura t ion  de fec t  which i s  r e f l e c t e d  i n  p a r t  i n  

We have immunized the  d e f e c t i v e  absence o r  dys func t ion  o f  a subclass o f  m t u r e  B c e l l s .  
p o f f s p r i n g  o f  the  mat ing (CBA/N 
ant iserum (o(Lyb3) s e l e c t i v e l y  r e i c t s  w i t h  a component on the  su r face  o f  a p o r t i o n  o f  B 
c e l l s  from a panel o f  H-2 d i f f e r e n t  mouse s t r a i n s .  
subclass r e s u l t s  i n  s u b s t a n t i a l  (10-20 f o l d )  enhancement o f  t he  an t ibody  response t o  low 
doses o f  SREC. 
from 86, BALE/c, b u t  n o t  CBA/N mice. Absorp t ion  o f  t he  serum w i t h  BM c e l l s ,  T c e l l s  o r  
thymocytes f rom Lyb3+ s t r a i n s  does n o t  remove a c t i v i t y .  

s ince  no PFC response i s  produced by  i n j e c t i o n  o f  t he  an t iserum alone, t h i s  enhancement 
probably r e f l e c t s  a second s igna l  produced by s p e c i f i c  i n t e r a c t i o n  between an t ibody  and the  
surface Lyb3 component. Moreover, t h i s  s igna l  can p a r t i a l l y  rep lace  the  requirement f o r  
T c e l l s  i n  the  produc t ion  o f  an t ibody  t o  a 'thymus-dependent' ant igen. These f i nd ings  
( taken i n  con juc t i on  w i t h  the  p r e v i o u s l y  descr ibed immune defec ts  i n  CBA/N mice and o t h e r  
s tud ies  o f  B c e l l  matura t ion)  suggest t o  us t h a t  Lyb3 i s  a c e l l  sur face  component expressed 
s e l e c t i v e l y  on a mature B c e l l  subclass.  
by an t igen and f a i l s  t o  develop i n  CBA/N mice, due t o  a dys func t ion  o f  a regu la to ry  gene 
on the  CBA/N X-chromosome. 

x BALB/c @) w i t h  BALB/c spleen c e l l s .  The r e s u l t i n g  

B ind ing  o f d L y b 3  serum t o  t h i s  B c e l l  

Both b ind ing  and enhancing a c t i v i t y  a re  removed by absorp t ion  w i t h  B c e l l s  

Since the  enhanced PFC responses a re  s p e c i f i c  f o r  t he  immunizing an t igen,  and 

This component i s  impor tan t  i n  B c e l l  t r i g g e r i n g  

909 

independent an t igens .  
semiso l id  g e l  c u l t u r e .  
a l i n e a r  func t ion  of t h e  number of c e l l s  cu l tu red ;  CBA/H mice have a normal inc idence  of 
colony forming c e l l s ,  (CBAlNp X CBA/H)F1 #mice  have none, and F1 
The B c e l l s  which CBA/N mice have and presumably t h e  cel ls  which mediate T-dependentresponses 
(B2 c e l l s )  can be a c t i v a t e d  t o  d i v i s i o n  and d i f f e r e n t i a t i o n  by T-independent mitogens i n  l i q -  
u id  c u l t u r e s  prepared a t  h igh  c e l l  dens i ty  bu t  no t  when c e l l  con tac t  i s  minimized by d i l u t i o n  
or phys ica l  s epa ra t ion .  B cells  which CBA/N m i c e  l a c k  and which form co lon ie s  i n  v i t r o  and 
respond t o  T-independent an t igens  i n  v ivo  (Bl c e l l s )  are p resen t  as e a r l y  a s  17 days '  ges ta -  
t i o n  i n  f e t a l  l i v e r ,  a r e  i n  some r e s p e c t s  heterogeneous,  and comprise an equ iva len t  percent -  
age of t h e  B c e l l s  i n  newborn sp leen ,  a d u l t  sp l een ,  and lymph nodes. In t he  absence of o the r  
d e t e c t a b l e  hemopoietic abnorma l i t i e s  i n  CBA/N mice, and s i n c e  colony forming c e l l s  can be re- 
s to red  by l e t h a l  i r r a d i a t i o n  and g r a f t i n g  wi th  CBA/H f e t a l  l i v e r  o r  bone marrow cel ls ,  the  
fo l lowing  t e n t a t i v e  conclus ions  a r e  poss ib l e :  
mice r e s u l t s  from the  complete absence of a func t iona l  subpopulation of B c e l l s ;  2) t he  s e m i -  
s o l i d  c loning  technique q u a n t i t a t i v e l y  and s e l e c t i v e l y  d e t e c t s  t hese  cel ls ,  and 3) T-indepen- 
dent B 1  c e l l s  and T-dependent B2 c e l l s  may r ep resen t  d ive rgen t  pathways of d i f f e r e n t i a t i o n .  
Supported by N I H  g ran t  AI-12741 and a Senior  I n v e s t i g a t o r s h i p  from the  A r t h r i t i s  Foundation. 

FUNCTIONAL RESTRICTION OF COLONY FORMING B LYMPHOCYTES, Paul W .  Kincade, Urace Lee, 
and Chr is topher  J .  Paige,  Sloan-Kettering I n s t i t u t e ,  Rye, New York 10580 
CBA/N mice a r e  d e f i c i e n t  i n  B lymphocytes and unable t o  respond normally t o  thymus- 

Under cond i t ions  which a l low f o c a l  p r o l i f e r a t i o n  of normal c e l l s  as 
B cells  from these  mice do no t  p r o l i f e r a t e  i n  response  t o  mitogens i n  

mice are in te rmedia te .  

1 )  t h e  sex-linked immune de f i c i ency  of CBA/N 

910 REGENERATION OF SURFACE I g  AS A MEASURE OF IMMUNOLOGICAL MATURATION OF CBA/N MICE. 
I . M .  Z i t ron ,  I. Scher ,  and W.E. Paul ,  N I A I D  and NMRI, Bethesda, Md. 20014. 

The CBA/N mouse s t r a i n  carries an  X-linked d e f e c t ,  mani fes ted  i n  its B cells ,  which g ives  
r ise t o  a n  i n a b i l i t y  t o  respond t o  c e r t a i n  thymus-independent an t igens .  On t he  b a s i s  of an- 
a l y s i s  of amount and class of membrane I g ,  express ion  of complement r ecep to r s  and Mls stimu- 
l a t o r y  de te rminants ,  and p a t t e r n  of i m u n o l o g i c  respons iveness ,  t h e  d e f e c t s  i n  t h e s e  mice a r e  
be l ieved  t o  arise from an  a r r e s t  i n  t h e  matura t ion  of B cells  o r  of a B cel l  sub- l ine .  Re- 
c e n t l y ,  i t  has  been r epor t ed  t h a t  Ig-bearing cells of young mice of  normal s t r a i n s  f a i l  to 
re -express  membrane I g  a f t e r  overn ight  incubat ion  wi th  an t i - Ig .  
mechanism by which immunologic to l e rance  i s  achieved i n  neonata l  mice and might account f o r  
t h e  f a i l u r e  of  CBA/N mice t o  make c e r t a i n  immune responses .  
t h a t  s p l e n i c  B cells  of neona ta l ,  nondefec t ive  animals f a i l  t o  re-express s Ig  a f t e r  overn ight  
incubat ion  wi th  an t i - Ig  reagents .  Taking advantage of t h e  X-linked n a t u r e  of t h e  CBA/N de- 
f e c t ,  w e  have compared a d u l t  (CBA/NxDBA/Z)F male [de fec t ive ]  mice wi th  t h e i r  female [non- 
d e f e c t i v e ]  littermates, w i t h  r e s p e c t  t o  t h i &  funct ion .  30 th  t h e  male and female animals are 
capable  of t h e  re-expression of membrane Ig .  Th i s  has  been shown t o  hold t r u e  when i n i t i a l  
incubat ion  involved e i t h e r  a po lyva len t  an t i - Ig  o r  an  an t i -p  cha in  reagent .  Thus t h e  matur- 
a t i o n a l  a r r e s t  i n  t h e  d e f e c t i v e  an imals ,  i f  i t  occurs  as a s i n g l e  d i s c r e t e  d e f e c t ,  must occur  
a t  a s t a g e  such t h a t  t h e i r  B cel l  popula t ion  is  more mature than  t h a t  of t h e  neonatal 'mouse.  
The l a c k  of c e r t a i n  responses  i n  CBA/N mice is ,  then ,  no t  simply a s c r i b a b l e  t o  t h e i r  be ing  a t  
a s t a g e  of matura t ion  such t h a t  I g  r e c e p t o r s  are i r r e v e r s i b l y  modulated due t o  encounter wi th  
a po lyva len t  l i gand .  

This  has  been suggested as a 

W e  have confirmed t h e  f ind ing  

1% 
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911 THE GENERATION OF MATURE ANTI-SRBC SPECIFIC B CELLS IS ANTIGEN 
DEPENDENT. Yvonne J. Rosenberg and Alastair J. Cunningham, 
Australian National University, Canberra, A.C.T. Australia 2601 

The time required for B cells from various tissues to generate antibody- 
forming progeny after antigenic stimulation within irradiated recipients 
can be used to assess their functional maturity. In such experiments 
cells from adult bone marrow or foetal liver required a longer period 
to give an adoptive anti-SRBC plaque-forming cell response than those in 
spleen. 
in the irradiated recipient before antigen challenge. The requirements 
for the generation of mature splenic type B cells have been studied using 
two-stage experiments in which the generation of mature cells in vitro 
could be measured by their ability to yield anti-SRBC plaque-forming 
cells after stimulation with mitogen in vitro. The results show that 
a critical factor which influences the final differentiation of bone 
marrow or foetal liver cells into fully mature B cells is exposure to 
antigen. This is consistent with the idea that immunocompetent cells 
in an adult animal are generated after antigenic stimulation of more 
primitive cells. 

This delay is not overcome by allowing the cells a 7-day 'sojourn' 

912 ONTOGENETIC PARAMETERS OF IMMUNE ACTIVITY. 
National Jewish Hospital and Research Center, Denver, Colorado 80206 
Antigen binding studies have indicated previously that lymphocytes specific for a 

H.M. Etlinger and J.M. Chiller, 

variety of antigens are present in neonatal mice. Whether the presence of specific receptors 
is translatable to positive or negative consequences of antigen-lymphocyte interaction is un- 
clear. We have examined the ontogenetic capacity of mice to respond to antigens which are 
either relatively T-independent (DNP-Ficoll), T-dependent (aggregated human gamma globulin 
(AHGG)) or somewhere in between (sheep RBC). Four day old mice were found to respond at near 
adult levels to DNP-Ficoll (direct PFC). In contrast, adult level responses to AHGG were not 
reached until some 40 days of age (indirect PFC). The ontogenetic response profile to SRBC 
demonstrated that, although 4 day old mice were capable of responding to SRBC (direct PFC), no 
indirect PFC were observed until the animals were some three weeks of age. These ontogenetic 
patterns may reflect absence of functional T help, the dominance of T suppression and/or the 
response of subpopulations of B cells. The question of whether the inability of young mice to 
respond positively to AHGG reflected a negative interaction was examined by injecting animals 
with AHGG 30-40 days after the initial neonatal treatment. Such animals were indeed specific- 
ally unresponsive to further challenges of AHGG, a state which appeared to be restricted to B 
cells since 1) there was a normal response to DNP in animals challenged with DNP-HGG, 2) the 
kinetics of unresponsiveness were similar to those of B cells described in the deaggregated 
HGG system and 3) a T cell activity marked by lymph node cell proliferation induced in vitro 
with HGG was normal. (Supported by USPHS Grants AI-05343, 13131 and 00133.) 

913 DIFFERENTIATION OF MYELOMA CELL IMMUNOGLOBULIN EXPRESSION. J.W. Rohrer 
and R.G. Lynch, Washington Univ. Med. Sch., St. Louis, MO 63110 

The BALB/c myeloma MOPC-315 produces a TNP-specific IgA, but neither 
increased serum I g A  nor a-TNP hemagglutinin are detected for 7 days after 315 
injection. To determine if qualitative changes occur in the 315 cells dlffu- 
sion chamber 315 cells were implanted i.p. and harvested later. Surface expres- 
sion and secretion of 315 Ig were detected by monitoring TNP rosette-forming 
cells(RFC) and plaque-forming cells(PFC),respectively. 315 stem cellfi were 
monitored using a spleen colony assay(PCFU). Only 50% of the 315 cells were 
recoverable 1 day later but began to increase exponentially by day 4. RFC con- 
centration was halved by day 1, began to increase on day 3, and attained orig- 
inal levels by day 7. As RFC increased, s o  did the number of red cells bound 
per RFC. PFC concentration decreased 9OX by day 2 ,  remained l o w  thru day 5,and 
then increased rapidly. PCFU concentration doubled by day I, continued to 
increase thru day 7, and then declined. A morphological shift from plasmacyt- 
oid to lymphocytoid cells occurs by day 1 followed by a gradual reappearance 
of plasmacytes during the next week. Hence, Ig expression by 315 cells in DC 
mimics antigen-driven normal B cell differentiation. Preliminary studies show 
promotion of 315 cell growth and differentiation by TNP-carrier in the pres- 
ence of soluble, carrier-specific helper T cell factors. We believe MOPC-315 
may provide a monoclonal model for studies of B cell regulation. (Sup 
NIH grants CA15306, ca17114, CA09118, and GM00897). 
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914 NON-SPECIFIC EFFECTS OF ANTIGEN ON B-CEL,L DIFFERENTIATION, 
Ken Shortman, Maureen Howard and John Fidler, The Walter and Eliza Hall 
Institute of Medical Research, Melbourne, Australia. 
B-cell subsets representing stages in differentiation have been isolated and 

characterised by sedimentation, density, electrophoretic, and adherence column cell  
separation procedures. 
culture assays  for AFC-progenitor activity. 
distinguished from virgin B cells.  
mental states. Two distinct types of virgin AFC-progenitor activity can be distinguished 
kinetically and by physical cri teria.  The ea r l i e r  form ("pre-progenitors") a r e  activated 
non-specifically by environmental or experimentally injected antigens, into larger,  
atypical forms (physical characterisation) and finally into division and proliferation ( H-  
thymidine suicide experiments). The la te r  virgin B ce l l s  ('direct AFC -progenitors") 
arising f rom this proliferative phase only respond specifically to antigen, producing 
AFC. 
B-cell development are thus proposed: (i) An antigen independent phase; (ii) A phase 
dependent on the non-specific effects of environmental stimuli; (iii) A specific antigen 
dependent phase. 

Their functional status has been assessed  by adoptive and cell  
Memory B ce l l s  have been separated and 

Virgin B cells may be found in a number of develop- 

3 

Memory B ce l l s  likewise only respond specifically to antigen. Three stages of 

APPROACHES TO THE STUDY OF THE DIFFERENTIATION OF B AND T LYMPHOCYTES, 
Phillips, Richard G. Miller and Sydney L. Abramson, 
Toronto, Canada M4X 1K9.  
The major problems in the study of the early events in the difterentiation of lympho- 

Robert A. 915 The Ontario Cancer Institute, 

cytes are the lack of suitable markers to identify lymphocyte precursors and the inability of 
these precursors to differentiate in culture. We have approached these problems in two ways. 
In the first approach we have used radiation-induced chromosome markers to study the inter- 
relationships between the stem cells for the myeloid and lymphoid systems. The distribution 
of  marked cells in these mice suggested the existence of at least three different classes of 
stem cells: 
cells. 
have used an improved culture system to study the TNP-LPS response of various subpopulations 
of cells in adult bone marrow, In 
contrast, the large, rapidly sedimenting cells give little or no response on day 4 ,  but give 
a large FFC response between days 6 and 9. 
sedimenting cells are the precursors of the small B lymphocytes. 
B cell precursors is now being used to investigate the stem cell heterogeneity described 
above. 

a pluripotent and two restricted stem cells, one for myeloid cells and one for T 
In the second approach we There was no evidence for a lymphoid restricted stem cell. 

The small lymphocytes give a peak PFC response on day 4 .  

Our data indicate that the large, rapidly 
This in vitro assay for 

(Supported by the MRC and the NCI of Canada). 

916 B CELL HETEROGENEITY AS DISTINGUISHED BY RESPONSES TO TNP-POLYACRYLAMIDE BEADS. 
J. Mond, Donald E. Mosier and William E. Paul, NLAID, NIH, Bethesda, Md. 20014. 

James 

Developmental heterogeneity has been previously demonstrated by the analysis of membrane 
markers and certain functional properties of thymus-independent ( B )  lymphocytes. In order to 
study the requirements of B lymphocytes at different developmental stages for activation by 
thymus-independent antigens, we have studied the capacity of a series of TNP-polyacrylamide 
beads (TNP -PAB) differing only in epitope density to elicit primary in vitro anti-TNP re- 
sponses inXdissociated spleen cell cultures. 
immunologically defective (CBA/N x DBA/2N)Fl,male mice and their normal F 
Both the high and low epitope TNP -FABs elicited primary anti-TNP responsis in normal F1 fe- 
male spleen cells, whereas only tfe more heavily substituted beads were found to trigger the 
defective F male cells. In addition, greater numbers of beads were required for optimal re- 
sponses by {he F Since F males appear to have a defect in B cell matur- 
ation, these expkriments suggest that the activation of relatively immature B cells requires 
a greater hapten concentration than does the activation of more mature B cells. To further 
explore this idea, we studied the ontogeny of this response in neonatal and adult BDF mice. 
It was found that spleen cells from 2-3 week old mice were able to mount a response oihy to 
the more heavily substituted TNF -PAB whereas adult spleen cells responded to both low and 
high density TNP -Pus. Since TWP -Pus function as T-independent antigens in this system, 
these experimend indicate that ir&ature B cells may have a higher threshold for activation 
by antigen than do more mature B cells. 

Initial experiments were carried out using 
female littermates. 

male spleen cells. 
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1 x g sedimentation v e l o c i t y  technique and characterized by t h e i r  a b i l i t y  t o  synthesize 
immunoglobulin and by s ta in ing  w i t h  f luorescent  a n t i l i g h t  chain. 
imnunoglobulin synthesizing c e l l s  were i d e n t i f i e d .  I n  the bursa, s lowly  sedimenting (S 2.3 
mn/hr) and r a p i d l y  sedimenting (S greater than 3.5 mm/hr) subpopulations w i t h  surface immuno- 
g l o b u l i n  were present; i n  the spleen, a s lowly  sedimenting (S 2.3 mn/hr) subpopulation w i th  
surface imnunoglobulin and plasma c e l l s  (S greater than 3.5 nnn/hr) w i t h  l a rge  concentrat ions 
o f  i n t r a c e l l u l a r  imnunoglobulin existed. The subpopulations d i f f e r e d  most markedly i n  t h e i r  
a b i l i t y  t o  synthesize immunoglobulin (cpm I g  synthesized/106 I g  pos i t i ve  c e l l s ) ;  the rates o f  
imnunoglobulin synthesis were i n  the r a t i o  o f  1:2:1:900. The s lowly  sedimenting B c e l l s  from 
the spleen and both subpopulations o f  B c e l l s  from the bursa released small amounts of immuno- 
q lobu l i n  i n t o  the cu l tu re  media, whereas, the plasma c e l l s  released imnunoglobulin a t  a r a t e  
as much as 3700 times greater. Bursa1 B c e l l s  could be f u r t h e r  d is t inguished frcm sp len i c  B 
c e l l s  by a greater amount o f  DNA synthesis. 

SUBPOPULATIONS OF CHICKEN B LYMPHOCYTES, Yong Sung Choi and John L i f t e r ,  Sloan- 
Ke t te r i ng  I n s t i t u t e  f o r  Cancer Research, Rye, New York 10580. 
Immunoglobulin synthesizing c e l l s  from the spleen and bursa were f rac t i ona ted  by the 

Four subpopulations o f  

HLlMAN PERIPHERAL B LYMPHOCYTES DO NOT HAVE H I G H  AFFINITY Fc RECEPTORS, E la ine  L. 
Alexander and P i e r r e  A. Henkart, N I H ,  Bethesda, Maryland 20014 
The b inding  and i n t e r a c t i o n  of FcR p o s i t i v e  human p e r i p h e r a l  lymphocytes (HPBL's) 

During 

918 

wi th  antigen-antibody (Ag-Ab) complexes immobilized on p l a s t i c  su r faces  has  been developed as 
a means of prepar ing  p u r i f i e d  popula t ions  of FcR p o s i t i v e  and FcR nega t ive  cells .  
these  s t u d i e s ,  we noted  t h a t  t h e  FcR nega t ive  nonadherent popula t ion  was n o t  deple ted  of s I g  
nor C3R bear ing  c e l l s .  
and d id  not  develop these  s u r f a c e  markers a f t e r  removal from s u b s t r a t e  a x c u l t u r e  i n  v i t r o .  
Conversely,  we have s tud ied  the  adherence of lymphocytes t o  s u b s t r a t e  coa ted  wi th  goat- 
Fab. 
bear ing  c e l l s .  These obse rva t ions  
suggested t h a t  s I g  and FcR's w e r e  s eg rega t ing  on independent popula t ions  of lymphocytes. 
designed double l a b e l i n g  experiments t o  examine d i r e c t l y  t h e  d i s t r i b u t i o n  of sIg, C3R,  and FcR 
on HPBL's. 
c y t e  o r  monocyte FcR's. C 3 R ' s  were de tec t ed  by the  b inding  of f luo resce ina ted  b a c t e r i a  coa ted  
wi th  complement. 
of s o l u b l e  Ag-Ab complexes used a t  a concen t r a t ion  of approximately 1 mglml. 
demonstrated t h a t  t he  ma jo r i ty  of human p e r i p h e r a l  B lymphocytes bear ing  s I g  a l s o  bear  C3R, 
but no t  FcR. S imi l a r  r e s u l t s  were obta ined  wi th  human t o n s i l l a r  B lymphocytes. Thus, t hese  
Experiments demonstrate t h a t  human B c e l h  do no t  have h igh  a f f i n i t y  Fc r ecep to r s .  

The FcR p o s i t i v e  adherent  c e l l s  f a i l e d  t o  s t a i n  i n  s i t u  f o r  C3R o r  sIg, 

The nonadherent popula t ion  was deple ted  of s I g  and C3R bear ing  c e l l s ,  bu t  not of FcR 
The FcR nega t ive  adherent  c e l l s  were sIg and C3R p o s i t i v e .  

We 

sIg was de tec t ed  by goat aHIg, which u n l i k e  r a b b i t  aHIg, does no t  b ind  t o  lympho- 

FcR's were assessed  by an i n d i r e c t  imunof luo rescence  assay  f o r  t he  b inding  
The r e s u l t s  
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806 THE I REGIOPl GEFIES I N  GENETIC REGULATION. Baru j  Benacerraf ,  H a r t i n  Dor f ,  Car l  
l ialtenbaugh, Jacques Theze and J u d i t h  Kano. Department o f  Pathology, Harvard 
Medical School, Boston, Flassachusetts 02115. 

The I reg ion  o f  t he  major h i s t o c o m o a t i b i l i t y  comolex o f  mamnals i s  concerned w i t h  the  
r e q u l a t i o n  o f  immune responses t o  thymus-deoendent an t iqens .  
c o n t r o l  o f  imnune responses r e s u l t s  f rom the  i n t e r a c t i o n  o f  I r  qenes i n  the  I - A  ( B  genes) 
and i n  the  I - C  r eq ion  ( a  qenes).  
Moreover, evidence o f  counled comnlementation has been obtained. i n d i c a t i n g  t h a t  every B 
qene does no t  comolement success fu l l y  every  ct qene. 
several  systems and d i f f e r e n t  l a b o r a t o r i e s  t h a t  t he  I req ion  qene oroducts p lay  a c r i t i c a l  
r o l e  i n  the  s o e c i f i c i t y  o f  an t i qep  o r e s e i t a t i o n  by macronhaqes t o  s n e c i f i c  T c e l l s .  These 
systems w i l l  be discussed and t h e i r  re levance t o  Ir qene de fec ts  eva lua ted .  Many, bu t  no t  
a l l ,  qenet ic  nonresoonder s t r a i n s  develoo s n e c i f i c  suonressor T c e l l s  f o l l o w i n q  i n j e c t i o n  
w i t h  the  r e l e v a n t  an t iqen.  The qenet ic  c o n t r o l  o f  s o e c i f i c  T c e l l  suopression has a l s o  
been ascr ibed t o  the  I req ion  o f  t h e  mur ine  H-2 complex and the  same ohenomena of coupled 
cornolementation has been observed f o r  s o e c i f i c  immune suooression qenes as f o r  I r  genes. 
Treatment w i t h  cycloohosohamide i n h i b i t s  t he  s t i m u l a t i o n  o f  s n e c i f i c  sunpressor T c e l l s  
and res to res  resoonsiveness t o  s t r a i n s  bear inq  a o w o o r i a t e  H - 2  haolotyoes. A spec i f i c  
sunpressor f a c t o r  can be ob ta ined from thyrnocytes o r  pe r iohe ra l  T c e l l s  o f  s p e c i f i c a l l y  
suppressed mice. 
teroolymer GAT and from BALB/c and 710.89 mice f o r  t he  cooolyner GT. 
immune resoonses o f  se lec ted  a l l oqene ic  as we l l  as synqeneic s t r a i n s .  The most i n fo rma t i ve  
example o f  suppression across H-2 concerns the  behavior o f  BALB/c GT f a c t o r  i n  A/J mice. 
Th is  f a c t o r  suppresses the  response o f  A/J mice t o  GT-MBSA a l though t h i s  and o ther  s t r a i n s  
bear inq  the  H-2a han lo tyoe a re  no t  suooressed by GT alone, i n d i c a t i n g  two steps i n  the  
qenera t ion  o f  GT suooressor T c e l l s .  Moreover, evidence has been ob ta ined i n  bo th  the  GAT 
and GT system t h a t  s p e c i f i c  sunDressor e x t r a c t s  a re  ab le  t o  s t imu la te  the  s t i m u l a t i o n  of  
s p e c i f i c  suppressor c e l l s .  The immunochemical o roper t i es  o f  s p e c i f i c  suporessor f a c t o r s  
a re  beinq i nves t i qa ted .  
Sepharose column, and by a n t i - I  irnmunoabsorbent bu t  rlot by an anti-mouse I 9  column. The 
f a c t o r  can be e l u t e d  from the  an t i qen  column. The data t o  be repo r ted  i l l u s t r a t e ,  there-  
f o re , tha t  t he  I req ion  regu la te  immune resoonses by two co r re la ted  processes: 1) t he  
s t i m u l a t i o n  o f  s o e c i f i c  he lner  o r  suooressor T c e l l s  by c o n t r o l l i n q  the  manner i n  which 
an t i qen  i s  nresented t o  these c e l l s ,  and 2) t he  oroduc t ion  o f  an t i gen  s p e c i f i c  T c e l l  
f a c t o r s  endowed w i t h  he lper  o r  sunoressor p r o p e r t i e s  on the  resoonse o f  o ther  immuno- 
comoetent c e l l s .  

For many an t igens ,  t he  

These qenes comolement i n  bo th  the  c i s  and t rans  p o s i t i o n .  

Evidence has a l s o  been obtained i n  

Such a f a c t o r  has been ob ta ined from DBA/1 o r  A.SI.I s t r a i n s  f o r  t he  
They suporess spec i f i c  

The GAT f a r t o r s  :an be s o e c i f i c a l l y  re ta ined  by an an t igen-  

807 REGULATION OF THE ANTIBODY RESPONSE BY T CELL PRODUCTS DETERMINED BY DIFFERENT I 
SUBREGIONS, Tomio Tada, Labora to r ies  f o r  Immunology, School o f  Medicine, Chiba 
U n i v e r s i t y ,  Chiba, Japan 280 

Stud ies  on the  gene t i c  c o n t r o l  o f  immune responses have been achieved ma in l y  through two 
d i f f e r e n t  approaches which a re  now c l o s e l y  i n t e r - r e l a t e d ;  1 )  t he  genet ic  analyses o f  t he  a b i l -  
i t y  o f  animals t o  mount an i m u n e  response t o  g i ven  an t igen;  
c h a r a c t e r i z a t i o n  o f  the  produc ts  o f  I reg ion  genes which mediate the  r e g u l a t o r y  c e l l - i n t e r a c -  
t i o n s .  The f i r s t  approach has l e d  t o  the  d iscovery  o f  s p e c i f i c  Ir and Is genes, and gene 
complementation c o n t r o l l i n g  the  imnune r e a c t i v i t y  o f  animals t o  an t igen.  I s h a l l  ma in ly  d i s -  
cuss the  second approach which i s  concerned w i t h  c e l l  su r face  m a t e r i a l  and ' f a c t o r s '  bear ing  
I reg ion  gene products.  

and suppressive,  made i t  c l e a r  t h a t  these f a c t o r s  con ta in  p roduc ts  o f  genes which a re  mapped 
i n  I reg ion  o f  MHC. 
d i s t i n g u i s h a b l e  by c e l l  su r face  markers determined by non-H-2 genes. I n  our  own exper iments 
two f u n c t i o n a l l y  d i s t i n c t  an t i gen -spec i f i c  f ac to rs ,  one suppressive and the  o the r  enhancing, 
have been shown t o  e x i s t ,  and they  a re  encoded by genes mapped i n  d i f f e r e n t  I subregions, i.e., 
I - J  and I - A .  Taussig and Munro repo r ted  an an t i gen -spec i f i c  he lpe r  f a c t o r  which i s  a p roduc t  
o f  I - A  subregion, and Erb and Feldmann demonstrated a macrophage-derived f a c t o r  which i s  a l s o  
an I - A  subregion gene produc t .  
t he  produc ts  o f  MHC genes. 
t a r g e t  c e l l s  have been shown t o  be the  I reg ion  product,  and thus the  I reg ion  products appear 
t o  p l a y  an i n t e g r a l  r o l e  i n  the  c e l l  t o  c e l l  communication i n  the  r e g u l a t i o n  o f  i m u n e  r e -  
sponse. 

asked a re  
whether these f a c t o r s  and t h e i r  acceptor  s i t e s  a re  coded f o r  by the  same s i n g l e  locus  o r  
m u l t i p l e  l o c i  ? 
which i s  d i s t i n c t  f rom convent iona l  I a  an t igens  ? 
s e l e c t i v e l y  expressed on f u n c t i o n a l l y  d i f f e r e n t  subsets o f  lymphoid c e l l s  ? 4) What regu la -  
t o r y  mechanism governs the  genera t ion  and maintenance o f  such a compl icated network o f  c e l l s  
having d i f f e r e n t  I subregion produc ts  ? 
reg ion  s p e c i f i c i t i e s  on the  s i n g l e  molecule imp ly  ? These problems w i l l  be discussed r e f e r -  
r i n g  t o  the  r e c e n t l y  descr ibed t h i r d  T c e l l  t ype  which has Ly 1+ 2' 3+ and acceptor  s i t e s  f o r  
T c e l l  fac to rs ,  and which i s  perhaps i nvo l ved  i n  the  feed-back genera t ion  o f  ac tua l  he lpe r  o r  
suppressor T c e l l s .  

and 2) t h e  demonstrat ion and 

Recent s tud ies  f rom var ious  l a b o r a t o r i e s  on an t i gen -spec i f i c  T c e l l  f ac to rs ,  bo th  h e l p f u l  

They a re  produced by f u n c t i o n a l l y  d i f f e r e n t  subsets o f  T c e l l s  which are  

Some o f  t he  an t igen-nonspec i f i c  f a c t o r s  a re  a l s o  shown t o  be 
Furthermore, t he  recep to r  s i t e s  (acceptors )  f o r  these fac to rs  on 

I n  view o f  t he  m u l t i p l i c i t y  and complex i ty  o f  these T c e l l  f ac to rs ,  ques t ions  now t o  be 
1 )  What i s  t he  i n t e r - r e l a t i o n s h i p  between these fac to rs ,  and more s p e c i f i c a l l y  

2) Whether o r  n o t  these T c e l l  f a c t o r s  belong t o  a new c lass  o f  molecule 
3) How the  d i f f e r e n t  subregion l o c i  a re  

and 5)  What does the  coex is tence o f  an t igen-  and I 
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808 GENETIC REGULATION OF MACROPHAGE-T LYMPHOCYTE INTERACTION. Ethan M. Shevach and 
David W. Thomas, LI, NIAID, NIH, Bethesda, Md. 20014 

The products of the major histocompatibility complex (MHC) play a critical role in the 
regulation of the interactions of immunocompetent cells. 
action between antigen pulsed macrophages and innnune T cells requires that the macrophage and 
T cell be syngeneic (1). Genetic studies have demonstrated that this interaction is mediated 
by the Ia antigens of the guinea pig MHC and not by the products of the guinea pig equivalent 
of the murine K or D region genes ( 2 ) .  It was hypothesized that the I-region genes code for 
specific cellular interaction structures and that homology between these structures was neces- 
sary for effective cellular interactions (3). However, as these studies were performed with 
T cells from animals primed in vivo, the results are also compatible with the view that T 
cells do not recognize antigen per=, but can only be sensitized to antigen-modified membrane 
components or to complexes of antigen with certain membrane molecules. 
macrophage-associated antigen failed to activate immune T cells in vitro because the T cell 
had been primed in vivo only to antigen associated with syngeneic macrophages. 

soluble protein antigens in which non-immune T cells can be sensitized and subsequently 
challenged in tissue culture with antigen pulsed macrophages (4). This technique provides a 
method by which the mode of antigen presentation can be easily manipulated and experiments can 
be performed in which any combination of allogeneic or syngeneic lymphocytes and macrophages 
can be tested. 
lated by syngeneic and not allogeneic antigen-pulsed macrophages. 
with parental macrophages they were only restimulated by the parental macrophage used for in- 
itial sensitization and not with those of the other parent. When allo-reactive guinea pig T 
cells were rendered unresponsiye to allogeneic macrophages by treatment with bromodeoxyuridine 
and light, the remaining T cells could be subsequently primed and rechallenged in culture with 
antigen-treated syngeneic or allogeneic macrophages. T cells primed with antigen-treated allo- 
geneic macrophages could be restimulated only with antigen treated allogeneic, but not syngen- 
eic macrophages. The results of this experiment strongly support the concept that Ia homology 
is not required for efficient T cell-macrophage collaboration in response to antigen and that 
the genetic restriction of this interaction is imposed only by the histocompatibility type of 
the macrophage used for initial sensitization. 
1) Rosenthal, A.S. and Shevach, E.M. (1973) J. Exp. Med. 138, 1194-1212. 
2) Shevach, E.M. (1976) J. Immunol. 116, 1482-1489. 
3) Shevach, E.M. and Rosenthal, A.S. (1973) J. Exp. Med. 138, 1213-1229. 
4) Thomas, D.W. and Shevach, E.M. (1976) J. Exp. Med. 144, 1263-1273. 

In the guinea pig effective inter- 

Thus, allogeneic 

We have recently developed an in vitro assay for the generation of a primary response to 

T cells primed with syngeneic antigen-pulsed macrophages were only restimu- 
When F1 T cells were primed 
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LnCK OF GENETIC RESTRICTIONS I N  THE SECONDARY IMMUYE RESPONSE I N  VITRO. 
Susan L. Swain and Richard W. Dutton, Department of Riolcqv, Universi ty  of Ca l i fo rn ia ,  
San Diego, La J g l l a ,  Ca l i fo rn ia  92093 

919 

The 2 O  i n  v i t r o  PFC response t o  hap ten -ca r r i e r  is  very s e n s i t i v e  to negat ive a l l w e n e i c  
e f f e c t s .  These suppressive e f f e c t s  a r e  mediated by Ly2+ (Lyl-)  T c e l l s  which recoqnize 
ant igens on t h e  responding c e l l s  coded f o r  by t h e  K or D or sometimes I subreqions on t h e  
responding c e l l s  coded f o r  by t h e  K or D or sometimes I subregions of t h e  MHC. I t  seems 
probable t h a t  t he  B c e l l  is t h e  t a r q e t  of suporession and t h a t  suppression and cy to tox ic i ty  
a r e  e f f ec t ed  by d i s t i n c t  mechanisms. I t  thus seemed poss ib l e  t h a t  t h i s  a l losuopression miqht 
he responsible  f o r  t h e  f a i l u r e  of c a r r i e r  primed T c e l l s  t o  co l l abora t e  with a l loqene ic  B 
c e l l s .  Procedures were devised t o  minimize a l lo suppres s ion  and t h e  quest ion of T-B 
co l l abora t ion  was reexamined. The deqree of a l losuppression can be q r e a t l v  reduced by 
p r e t r e a t i n g  T c e l l  populat ions with anti-Ly2 serum p l u s  C ' .  When t h i s  w a s  done, w e  found 
t h a t  i n  vivo primed T and B c e l l s  d i f f e r i n q  from one another  a t  K and I regions,  a t  t he  
whole H-2 region,  or a t  t h e  I region alone could co l l abora t e .  The response was c a r r i e r  
dependent (arguing aga ins t  p o s i t i v e  a l loqene ic  e f f e c t s ) ,  and a t  l i m i t i n q  amounts of T c e l l  
he lp  t h e r e  appeared t o  be no preference for synqeneic r a t h e r  t han  a l logene ic  r) c e l l s .  I n  
sepa ra t e  experiments we found t h a t  synqeneic and a l loqene ic  macrophaqes were equa l ly  e f f ec -  
t i v e  i n  ant igen p resen ta t ion  under condi t ions where t h e  ant iqen w a s  l imi t inq .  This lack of 
g e n e t i c  r e s t r i c t i o n  i n  t h e  secondarv i n  v i t r o  response suqqests  t h a t  T c e l l s  
and respond t o  an t igen  i n  s o l u t i o n  or on c e l l s  with MHC determinants  no t  p re sen t  durinq 
i n  vivo priming. 

recognize 

-- 

920 ANTIGEN PRESENTATION I N  THE MURINE T LYMPHOCYTE PROLIFERATIVE RESPONSE, Akihiko Yano, 
Ronald H. Schwartz and W i l l i a m  E. Paul ,  LI ,  N I A I D ,  NIH,Bethesda, Md. 20014. 

The recent  i n t roduc t ion  of a r e l i a b l e  T lymphocyte p r o l i f e r a t i o n  assay,  which u l t i l i z e s  
thioglycol la te- induced,  nylon column-passed, pe r i tonea l  exudate lymphocytes from immune mice 
(PETLES) has  allowed u s  t o  i n v e s t i g a t e  t h e  gene t i c  c o n t r o l  of murine immune responses a t  t h e  
T c e l l  l e v e l .  S tud ie s  i n  guinea p igs  using a s i m i l a r  T lymphocyte p r o l i f e r a t i o n  assay have 
demonstrated t h e  requirement f o r  an t igen  p resen ta t ion  by syngeneic macrophages i n  o rde r  t o  
achieve s t imu la t ion  of primed T lymphocytes. I n  t h e  present  s t u d i e s ,  w e  have u t i l i z e d  t h e  
PETLES assay t o  demonstrate a similar r e s t r i c t i o n  i n  t h e  mouse and t o  analyze t h e  gene t i c  
b a s i s  f o r  t h i s  phenomenon. Spleen c e l l s  and non-immune PETLES were the  b e s t  types of an t igen  
present ing c e l l s ,  while  un f rac t iona ted  thioglycol la te- induced pe r i tonea l  exudate c e l l s  and 
bone marrow c e l l s  were l e s s  e f f i c i e n t .  Antigen-presenting c e l l s  obtained from syngeneic mice 
gave g rea t e r  n e t  s t imu la t ion  (hcpm) than  a l logene ic  p re sen t ing  c e l l s .  F c e l l s  gave i n t e r -  
mediate l e v e l s  of s t imu la t ion  al though they s t imulated mixed lymphocyte ?eact ions a s  g r e a t  as 
those obtained wi th  a l logene ic  c e l l s .  Antigen-pulsed sp leen  c e l l s  from s t r a i n s  d i f f e r i n g  a t  
t h e  M l s  locus bu t  similar a t  H-2 a l s o  generated l a r g e  mixed lymphocyte r eac t ions ,  y e t  t h e s e  
c e l l s  presented an t igen  as we l l  as syngeneic c e l l s .  F ina l ly ,  through t h e  use of congenic re-  
s i s t a n t  l i n e s  and t h e i r  recombinant s t r a i n s ,  one of t h e  genes c o n t r o l l i n g  t h e  a l logene ic  re- 
s t r i c t i o n  of an t igen  p resen ta t ion  t o  primed c e l l s  w a s  mapped t o  t h e  I-A subregion of t h e  mur- 
i n e  MHC. These r e s u l t s  i n d i c a t e  t h a t  mixed lymphocyte r e a c t i o n s  by themselves do no t  prevent 
ant igen p resen ta t ion  and t h a t  gene t i c  s i m i l a r i t y  i n  t h e  region which codes f o r  t h e  major MHC- 
MLR s t imu la t ing  an t igens  (I-A) i s  c r i t i c a l  f o r  e f f e c t i v e  p re sen ta t ion .  

921 GENETIC CONTROL OF IMMUNE RESPONSES I N  VITRO: MULTIPLE Ir GENES INVOLVED I N  T MACRO- 
PHAGE, T-B, AND T-T IhPTERACTIONS, 
Tumour Immunology Unit ,  Department of Zoology, Universi ty  College London. and 
* I n s t i t u t e  of Medical Microbiology, Universi ty  of Basel,  Switzerland. 
The induct ion of he lpe r  c e l l s  i n  v i t r o  (and presumably i n  vivo)  involves  the  i n t e r -  

Macrophages a f t e r  exposure t o  an t igen  r e l e a s e  an immunogenic Ia-ant igen fragment 

Marc Feldmann, P e t e r  Erb* and Sarah Howie, ICRF 

ac t ion  of macrophages ( M )  with two T c e l l s ,  a short- l ived Ly-1,2,3 c e l l ,  and a long-lived 
Ly-1 c e l l .  
termed GRF, which a c t i v a t e s  T c e l l s  t o  become T helper  c e l l s .  The genes con t ro l l i ng  t h i s  
i n t e r a c t i o n  were mapped i n  th ree  ways ( a l l  i n  I - A ) ,  f i r s t  by gene t i c  r e s t r i c t i o n s  i n  T-M i n t e r -  
ac t ion ,  secondly by t h e  serology o f  GRF, and t h i r d l y  by gene t i c s  of binding of the  f a c t o r  to 
T c e l l s ,  i nd ica t ing  t h a t  t h e r e  is  a p a i r  of genes,  both p re sen t  i n  the  I - A  subregion, involved 
i n  t h i s  i n t e r a c t i o n .  Se ro log ica l  s t u d i e s  suggest  t h a t  t he  r ecep to r s  f o r  GRF a r e  not  c l a s s i c a l  
I a  an t igens ,  s ince  binding was not  blocked by a n t i - I a  a n t i s e r a .  
p ro toco l s  d e t e c t  gene t i c  r e s t r i c t i o n s  on T-M cooperat iqn,  o t h e r s  have reported r e s u l t s  a t  
var iance with t h i s  concept. 

A simple way of studying t h e  Ir genes involved i n  t h e  response t o  syn the t i c  poly- 
pep t ide  an t igens  is to a s c e r t a i n  t h e  s t r a i n s  which w i l l  or w i l l  n o t  make he lpe r  or suppressor 
f a c t o r s ,  t oge the r  with which combinations of mouse s t r a i n s  w i l l  respond t o  these  f ac to r s .  
Such techniques have been used, i n  v i t r o ,  with (T,G)-A--L and r e l a t e d  pep t ides ,  and GAT and 
r e l a t e d  pep t ides ,  t o  r evea l  a heterogenei ty  of s i t e s  of Ir  gene de fec t s .  

While t h e  cu r ren t  experimental  

Experiments were thus performed t o  inves t iga t e  these  d i f f e rences .  
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The 

RESTRICTION I N  THE COOPERATIVE FUNCTION OF SINGLE HELPER T CELLS, 
Herman Waldmann and Jenny P h i l l i p s ,  Dept. of Pathology, Univers i ty  of 
Cambridge, Tennis Court Rd., Cambridge CB2 lQP, England. 

In-Vitro an t ihapten  response t o  TNP-KLH was assessed  i n  t h e  Lefkovi t s  micro- 
c u l t u r e  system i n  such a way t h a t  he lper  T c e l l s  were t i t r a t e d  t o  l i m i t i n g  d i l u t i o n  
i n  t h e  presence of excess  B,  and s i m i l a r l y  B c e l l s  t i t r a t e d  i n  t h e  presence of excess 
T he lper  c e l l s .  The average number of PFC generated per  T c e l l  was of t h e  same order  
a s  t h a t  c a l c u l a t e d  per  responding B c e l l .  In  condi t ions  of excess  B c e l l s ,  c u l t u r e s  
showed marked r e s t r i c t i o n  i n  t h e  number of B c e l l  c lones  responding when T c e l l  he lp  
was l i m i t i n g .  This d a t a  sugges ts  t h a t  even though one T c e l l  may be confronted with 
many p o t e n t i a l  hapten r e a c t i v e  B c e l l s ,  probably only one B cell is  a c t i v a t e d .  Two 
i n t e r p r e t a t i o n s  of t h e  d a t a ,  namely, d i r e c t  T-B c e l l  c o n t a c t ,  or p a r t i c u l a r  
s u i t a b i l i t y  of a given B c e l l  t o  t h e  T he lper  c e l l  will be d iscussed .  

923 ALTERNATIVE PATHWAYS OF CCOPERATION BEITWEN T CELLS AND SUBFOPULATIONS OF B CELLS, 
George K.  Lewis, Raynnnd Ranken and Joel W .  Goodman, The University of Cal i fornia ,  
San Francisco, CA 94143 

hiurine T cells cooperate with B cells t h a t  carry a receptor f o r  C3 (CR+) and with a t  least 
some B cells which lack the  C3 receptor (CR-) i n  a prirrary i n  v i t r o  antibody response. 
plet ion of serum C3 i n  vivo by cobra venom fac tor  reduced the  primary IgM anti-SRBC res- 
ponse by about 75%, suggesting a p a r t i a l  dependence of t h e  response on C3. 
ture experiments using populations of B cells fract ionated on t h e  bas i s  of the  C3 receptor  
showed t h a t  CR+ cells were unable t o  make T-dependent antibody responses i n  t h e  presence 
of a n t i - C 3  antibody, whereas the response of CR- B cells w a s  unaffected. Using i r rad ia ted ,  
carrier-primed spleen cells from B1O.A mice as a source of helper cells f o r  B cells de- 
rived from various congenic s t r a i n s  i n  an i n  v i t r o  p r h r y  IgM response to TNP-KLH, cR+ B 
cells cooperated acmss haplotype differences i n  t h e  I region of t h e  b X ,  whereas CR- B 
cells did not. 
t en ta t ive ly  mapped to the  IJ - IC region of t h e  MHC. 
a l te rna t ive  cooperative pathways between T cells and B cell subpopulations which can be 
d i f fe ren t ia ted  on the  basis of the  surface receptor for C3. 

De- 

In v i t r o  cul- 

The genet ic  r e s t r i c t i o n  f o r  cooperation between C R - B c e l l s  and T cells w a s  
The f indings suggest t h e  exis tence of 

924 GENERATION A N D  EXHAUSTION OF SRBC-SPECIFIC T MEMORY HELPER CELLS, B . A .  Araneo, E . E .  
Sercarz, P.C. Marrack, and J.W. Kappler, Department Bacteriology, University of 
Cal i fornia ,  Los Angeles, Ca. 90024 

The maturation of peripheral T cells i n  mice involves a t  l e a s t  two precursor s tages ,  T1 and 
TZ, which are  distinguishable by adul t  thymectomy ( A T x )  and small doses of anti-thymocyte 
serum (ATS) in  vivo. T1, recently derived from the thymus, are  defined by t h e i r  re la t ive ly  
short  l i f e  time a f t e r  ATx and re la t ive  insens i t iv i ty  t o  ATS. 
dence in the periphery, a re  long-lived and  recirculat ing as  determined by t h e i r  re la t ive  
sens i t iv i ty  t o  ATS and insens i t iv i ty  t o  ATx. Functionally, T1 and T2 do  not represent sub- 
l i n e s  res t r ic ted  t o  par t icu lar  immunologic functions when stimulated by antigen in vivo, as 
precursors of several e f fec tor  types are  equally dis t r ibuted between both populations. How- 
ever, T1 and T2 can be distinguished on the basis of t h e i r  kinet ics  of response t o  antigen. 
T2 pro l i fe ra te  and provide e f fec t ive  help sooner than T1.  
pool, according to  t h e i r  kinet ics  and sens i t iv i ty  to  ATS. 
paral le l  o r  sequential mode o f  development, the generation of T2 precursors from T1 precur- 
sors has been examined. The resu l t s  indicate  tha t  T1 c e l l s  d i f fe ren t ia te  into T2,  memory, 
c e l l s  in an antigen driven step. While the e f f e c t  of antigen on t h i s  memory population i s  
t o  generate act ive e f fec tor  cells, there  i s  a lso expansion of the precursor pool. 
poss ib i l i ty  of exhausting t h i s  expansion s tep  i s  being studied. 

T 2 ,  having the longest res i -  

T memory cells reside i n  the T2 
To provide evidence for  e i ther  

The 
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925 THE ROLE OF INHIBITOR T CELLS IN PREVENTING SUCCESSFUL COOPERATION BEIWEEN- 
T & B CELLS HISTOINCOMPATIBLE FOR PORTIONS OF THE MHC COMPLEX OTHER THAN I-A 
Herman Waldmann, Dept. of Pathology, University of Cambridge, Tennis Court Rd, 
Cambridge CB2 lQP, England. 

Studies with parental T helper cells on F1 hybrid B cells, or of T & B cells within 
B10 congenic strains differing in parts of the MHC other than I-A show that at high 
T cell input their cooperation was extremely inefficient. This was found to be the 
consequence of the generation of inhibitor T cells. Combinations of T & B cells 
with differences across K or D ends of H-2 seem to provoke the activity of these 
cells much more than combinations possessing I region differences only. Irradiation 
abolished the activity of this inhibitor. Single ( P - > F l )  or double (TBMC) chimaeras 
lacked cells capable of inhibiting secondary responses of the partner strains but 
not of third party cells. The properties of the inhibitor T cell and its relevance 
to the problems underlying the regulation of physiological T-B collaborator will be 
discussed. 

926 
1275 York Avenue, New York, N Y  10021. 

Mixed leukocy te  c u l t u r e s  (MLC's) o f  normal c e l l s  can be weakly o r  o n l y  moderately r e a c t i v e  
due t o  suppression by adherent c e l l s  i sogene ic  t o  the  responder. 
moval o f  t he  responder 's  adherent c e l l s  can sometimes a l l ow  s i g n i f i c a n t l y  inc reased MLC r e -  
sponses. 
p o s i t i v e  c e l l s  w h i l e  n o t  d i s t u r b i n g  the  r e l a t i v e  p ropor t i ons  o f  T-  and B-lymphocytes and 
R ip ley  p o s i t i v e  lymphocytes. 
These e f f e c t s  do no t  appear a t t r i b u t a b l e  t o  a r t i f a c t s  r e l a t e d  t o  c e l l  d e n s i t y  o r  t o  p ro -  
l i f e r a t i v e  k i n e t i c s .  Mononuclear c e l l s  o f  i n d i v i d u a l s  w i t h  a congen i ta l  absence o f  B - c e l l s  
a l s o  demonstrate the  capac i t y  fo r  suppressed MLC responses t o  c e r t a i n  a l l ogene ic  s t i m u l i ,  
suggest ing l i t t l e  p a r t i c i p a t i o n  o f  resp0nder.B-lymphocytes i n  the  i n d u c t i o n  o f  t h i s  type  o f  
suppression. 
i n d i v i d u a l  occurs,  a suppressed response w i l l  a l s o  occur w i t h  a l l ogene ic  s t i m u l a t i n g  c e l l s  
o f  a d i f f e r e n t  i n d i v i d u a l  who i s  an HLA, MLC i d e n t i c a l  t w i n  o r  s i b l i n g ,  suggest ing  a l i k e l y  
genet ic  component i n  the  i n d u c t i o n  o f  suppression i n  mixed c e l l  cu l tu res .  Th is  type  o f  
a l l ogene ic  r e g u l a t i o n  cou ld  r e s u l t  f rom the  i n t e r a c t i o n s  of ElHC gene produc ts  and adherent 
c e l l s  which may q u a l i f y  as mononuclear phagocytes. 

SPECIFICITY OF ADHERENT CELL REGULATION OF HUMAN ALLOGENEIC REACTIONS (MLC'S), 
Norman T. Be r l i nge r ,  Car los  Lopez, and Robert  A. Good, S loan-Ket te r ing  I n s t i t u t e ,  

Sephadex G-10 column r e -  

Th is  procedure dep le tes  responding c e l l s  o f  phagocyt ic,  a lpha-naphthyl  es te rase 

Replacing adherent c e l l s  r e c o n s t i t u t e s  the  suppressed response. 

When a suppressed response t o  a l l ogene ic  s t i m u l a t i n g  c e l l s  o f  a c e r t a i n  

927 GENETIC CONTROL OF T CELL PROLIFERATIVE RESPONSE TO INSULIN IN THE MOUSE, Lanny J. 
Rosenwasser, Marcello A .  Barcinski and Alan S. Rosenthal, LCI, NIAID, NIH, Bethesda, 
MD 20014 

The genetic control of the immune response to insulin has been described in the mouse and 
guinea pig. We have employed an i n  vitro murine T cell antigen recognition assay, utilizing 
T cells derived from mouse peritoneal exudates, to gauge the proliferative response of sensi- 
tized cells to insulin. We find that 1) H-2a and H-2k mice are non-responders t o  either pork 
or beef insulin, 2)  H-2d mice will respond to either pork or beef insulin, 3)  H-Zb mice will 
respond to beef insulin but not to pork. In addition, using recombinant strains of  mice, we 
have mapped the genetic control of the immune response of H-Zb mice to beef insulin to the 
left of IB, probably i n  the IA subregion of the H-2 complex. 
insulin "mutants" we have mapped the intramolecular regions of the insulin molecule which 
are recognized as distinct antigenic determinants i n  the appropriate responder mice. 

Utilizing naturally occurring 
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928 AN ABSOLUTE REQUIREMENT FOR ANTIGEN-SPECIFIC HELPER T CELLS I N  THE GENERATION OF 
CYTOTOXIC T CELLS FROM THYMOCYTE PRECURSORS. L.M. P i l a r s k i ,  Department of Immuno- 
logy, Un ive r s i ty  of A lbe r t a ,  Edmonton, A lbe r t a ,  Canada. 

A new, highly e f f i c i e n t  system f o r  gene ra t ion  of a l loan t igen - spec i f i c  cy to tox ic  T c e l l s  has 
This system has been been developed which u t i l i z e s  Marbrook acry lamide  t i s s u e  c u l t u r e  r a f t s .  

used t o  gene ra t e  cy to tox ic  T c e l l s  from p recu r so r s  r e s i d e n t  i n  t h e  thymus. CBA thymocytes 
( lo6  c e l l s  per  c u l t u r e )  cocul tured  wi th  i r r a d i a t e d  Balb/c s t imu la to r  c e l l s  y i e lded  no a n t i -  
Balb/c cy to tox ic  a c t i v i t y .  However, when lo6 CBA thymus ce l l  responders  were cocul tured  wi th  
both  i r r a d i a t e d  Balb/c s t i m u l a t o r s  and i r r a d i a t e d  CBA s l een  c e l l s ,  s u b s t a n t i a l  T cell-depend- 
e n t  anti-Balb c y t o t o x i c i t y  w a s  genera ted  (20% s p e c i f i c  ?'Cr release a t  a lymphocyte t o  t a r g e t  
r a t i o  of 1:l). The a c t i v i t y  p re sen t  i n  t h e  i r r a d i a t e d  CBA sp leen  popula t ion  had a l l  the  char- 
a c t e r i s t i c s  of a he lpe r  T c e l l .  It  w a s  s e n s i t i v e  t o  t rea tment  w i th  a n t i - t h e t a  serum p l u s  com- 
plement.  
anti-C57BL/b he lpe r s )  i n  CBA sp leen  cells which w e r e  t o l e r a n t  of Balb/c an t igens .  The he1  er 
a c t i v i t y  was not  s t r a i n - s p e c i f i c  i n  t h a t  CBA (H-Zk) thymus c e l l s  were helped by C57BL (H-2 1, 
C3H-NB (H-2p) and D B A / l J  (H-24) i r r a d i a t e d  sp leen  c e l l s .  Cont ro l  experiments i nd ica t ed  t h a t  
a l l  of t h e  c y t o t o x i c i t y  genera ted  w a s  der ived  from thymocyte p recu r so r s ,  no t  from the  i r r a d i a -  
ted  he lpe r  popu la t ion .  These r e s u l t s  i n d i c a t e  t h a t  cy to tox ic  T c e l l s  r e q u i r e  he lpe r  T cells  
f o r  e i t h e r ,  or both ,  of t h e  fo l lowing  events :  (a )  i n i t i a l  t r i g g e r i n g  events  i n  a cy to tox ic  T 
ce l l  response  and/or  (b) f o r  c l o n a l  expansion. These r e s u l t s  f u r t h e r  sugges t  t h a t  k i l l e r  
p recu r so r s  and he lpe r  T cells  recognize  t h e  hapten  and t h e  c a r r i e r  de te rminants ,  r e s p e c t i v e l y ,  
on t h e  i r r a d i a t e d  s t imu la to r  cell.Thus,T-T c o l l a b o r a t i o n  may be  analagous t o  T-B co l l abora t ion .  

It was an t igen - spec i f i c  a s  measured by a l a c k  of an t i -Balb /c  he lpe r s  (but  no t  of 

g 

929 CROSS PRIMING AND CROSS BOOSTING I N  VIVO FOR A CYTOTOXIC RFSPONSE TO MINOR HISTO- 
COMPATIBILITY ANTIGENS. Po l ly  Matzinger and Michael J. Bevan, Dept. of Biology, 
Univ. o f  C a l i f o r n i a ,  San Dieqo, La J o l l a ,  CA 92093, and The Sa lk  I n s t i t u t e  *or 
B io log ica l  S tud ie s ,  P. 0. Box 1809, San Diego, CA 92112. 

CTL immunized a g a i n s t  H-2 s i m i l a r  cells  t h a t  d i f f e r  a t  minor H l o c i  l y s e  onlv  t a r q e t s  t h a t  
have both  t h e  same H-2 a l l e  and t h e  same minor H a l l e l e  as t h e  immunizinq c e l l .  An example 
of  such H-2 r e s t r i c t i o n  is t h e  response of  BALB/c (C: H-2d) t o  B10.D2 (H-2d b u t  d i f f e r in r r  a t  
many minor H l o c i ) .  CTL from C m i c e  primed and boos ted  wi th  B10.D2 w i l l  lvse  Rl0.1)2 h u t  no t  
C57Bl/lO ( B l O ,  H-3%. 
[ (C  x C.B)F1: H-2 
response t o  e i t h e r  B10 or B10.D2. 
sp l een  cells i n  v i t r o  wi th  B10 gene ra t e s  CTL d i r e c t e d  onlv  aqa ins t  B10 whi le  boos t ina  & 
v i t r o  wi th  B10.D2 gene ra t e s  CTL a q a i n s t  B10.D2 an4 n o t  a q a i n s t  R 1 0 .  Tn o t h e r  words, t h e  
priminq s t e p  does no t  seem to  be Fr-2 r e s t r i c t e d  b u t  t h e  boos t in s  s t e n  is  r e s t r i c t e d .  Iie 
show he re  t h a t  (1) boos t ing  a primed (C x C.B)F1 i n  v ivo  wi th  e i t h e r  R 1 0  or P10.02 oene ra t e s  
CTL a g a i n s t  m t a r g e t s ,  
(3) t h e  e f f e c t o r  CTL a r e  r e s t r i c t e d  and those  d i r e c t e d  aqa ins t  B10 a r e  a d i f f e r e n t  popula t ion  
from those  d i r e c t e d  a g a i n s t  B10.D2. 

It  has  been shown, however, t h a t  i n j e c t i n g  a (RALB/c x RALB.R)Fi, 
1 wi th  B10 lymphoid cells  primes t h e  F1 f o r  a secondarv i n  v i t r o  

I n  c o n t r a s t  t o  t h e  priminq step, boos t ino  these  primed 

- 

(2)  a GTM r e a c t i o n  is  n e i t h e r  necessarv  nor s u e f i c i e n t  for boos t in s ,  

930 

The a b i l i t y  o f  p i c r y l  s u l f o n i c - a c i d  (PSA)-induced regu la to ry  T c e i l s  t o  modulate the  genera- 
t i o n  o f  con tac t  s e n s i t i v i t y  (CS) t o  p i c r y l  c h l o r i d e  has been s tud ied .  
suppressor c e l l s  ob ta ined from the  lymph nodes and spleen, and t o  some e x t e n t  t he  thymus 
o f  PSA i n j e c t e d  mice depress the  genera t ion  o f  CS t o  PC1. Furthermore, so lub le  suppressor 
f a c t o r ( s )  (SF)  w i t h  s i m i l a r  b i o l o g i c a l  a c t i v i t y  have been ob ta ined.  Th is  so lub le  m a t e r i a l  
was shown t o  s t imu la te  the  development o f  suppressor c e l l s  i n  the  spleen and lymph nodes 
i n  normal r e c i p i e n t s  capable o f  suppressing CS and PC1. 
membrane produc ts  t o  the  a c t i v i t y  o f  SF i s  c u r r e n t l y  b e i n g  c l a r i f i e d ,  s ince  we have v e r i f i e d  
t h a t  p i c r y l a t e d  r e d  c e l l  membrane may a l so  be used t o  induce to le rance  t o  PC1 CS when such 
produc ts  a re  admin is te red  i n t ravenous ly .  The p o s s i b i l i t y  e x i s t s ,  t he re fo re ,  t h a t  membrane 
i n t e r a c t i o n s  w i t h  PSA, may be ab le  t o  induce suppressor c e l l s  through the  con juga t ion  o f  
c e r t a i n  r e l e v a n t  membrane p r o t e i n s  as H-2 w i t h  the  hapten, a n d ' t h a t  t h i s  m a t e r i a l  may, 
t h e r e a f t e r ,  p resent  a to le rogen ic  s igna l  t o  o the r  lymphoid c e l l s .  

REGULATION OF THE GENERATION OF CONTACT SENSITIVITY. Mark I .  Greene, Ann P ie r res ,  
and Baru j  Benaceraf. Harvard Medical School, Boston, Massachusetts 02115. 

I n  t h i s  regard,  

The p rec i se  c o n t r i b u t i o n  o f  
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931 CYTOTOXIC T LYMPHOCYTE RECOGNITION OF CELL SURFACE H-Z/VIRUS MOLECULAR COMPLEXES,K.J. 
Blank, J.E. Rubbers and F. Lilly, Albert Einstein College of Medicine,Bronx, NY 10461 
Cytotoxic T lymphocytes from BALB.B (H-2b) mice immunized against syngeneic Friend 

virus (FV) induced tumor cells (HFL/b) display H-2 restriction, i.e., these immune T cells 
kill in vitro only FV antigen positive tumor cells which also express H-Zb antigens. This €1-2 
compatibility is necessary at least in the H-20 region since unlabelled HFL/g [derived from 
PV-infected BALB.G (H-29) mice] blocked the killing of radiolabelled HFL/b target cells by 
BALB.R anti-HFL/b killer cells. 
H-2Db or anti-gp69/71 antisera to the reaction medium. This antiserum-mediated blocking sug- 
gested that T cell killing required the recognition of specificities associated wlth both 
H-2Db and gp69/71 molecules which, as previously hypothesized, may interact on the tumor cell 
surface. Indeed, we have been able to demonstrate interaction between H-2Pand virus molecules 
by the lysostrip method in,which the capping of virus molecules by treatment of infected spleen 
cells with anti-Fv antiserum reduced the susceptibility of these cells to lysis by antiserum 
directed against H-2Db but not H-2Kb molecules. In addition, NP-40 solubilized FV virions pro- 
duced in BALB.B mice contain H-2Db but not H-2Kb molecules as shown by the ability of these 
solubilized virions to inhibit the activity of anti-H-2Db but not anti-H-2Kb antisera. It thus 
seemed likely that a specific interaction between H-2Db and virus molecules led to the incor- 
poration of this H-2 molecule into the virion. 

These studies lead u s  to believe that cytotoxic T cell recognition of syngeneic FV- 

Killing in this system was also blocked by adding either anti- 

induced tumor cells is directed aqainst an H-2/virus molecular complex on the target cell s u r -  
face. 

932 RAPID IN VIVO DESTRUCTION OF SEMI-SYNGENEIC AND ALLCGENEIC CELLS BY NON-IMMUNIZED 
MICE AS A CONSEQUENCE OF NON-IDENTITY AT H-2, George A. Carlson and Thomas G. 

Wegmann, Dept. of Immunology, University of Alberta, Edmont Alta. T6G 2E1, Canada. 

H-Zd leukemia cells, hybrid and allogeneic resistance were studied in vivo. All mice tested 
were able to recognize and kill leukemia cells which were not H-2 identical with self. Re- 
sistance was found not only against completely allogeneic cells, but also against -semi-syn- 
geneic parental strain cells in F hybrid mice. This resistance against semi-syngeneic and 
allogeneic cells was manifest in two ways: Firstly, the total survival of incompatible cells 
as determined by whole-body counting was less than the survival in H-2 identical hosts, 
with killing of the grafted cells apparent within 24 hours of ,injection; secondly, coloniza- 
tion of the spleen by the H-2 homozygous leukemia cells was inhibited in H-2 heterozygous 
and H-2 incompatible mice when measured as early as three days after injection. This splenic 
rejection of grafted leukemia cells was organ specific as the sharp reduction of radioactiv- 
ity seen in the spleen was not paralleled by a concomitant loss in other organs such as the 
liver. Differences at either the K through I - B  regions of the H-2 gene complex or a t  the D 
region alone were sufficient to initiate rejection. 

of cells which were not H-2 identical with self, irradiation abolished rejection in some 
strains of mice while in others the rejection process  was unaffected. While differences at 
H-2 provided the targets for recognition, non-H-2 genes determined the susceptibility of the 
rejection process to irradiation. 

By monitoring the death and metastatic distribution of *''I-iododeoxyuridine labelled 

1 

Although all non-immunized, non-irradiated mice showed early recognition and rejection 

933 T-CELL MEDIATED CYTOTOXICITY DIRECTED P.CLINST TUPQR-ASSOCIATED ?NTICENS 
IS MOT H-2 RESTRICTED. William E .  Biddison and Jon C. Palmer. The 
Wistar Institute, Philadelphla, Pa. 19104 
Cytotoxic T lymphocytes (CTL) were generated in DBA/2 mice against the 

syngeneic mastocytoma P815Y by intraperitoneal injection of lo3 viable P815Y 
cells. Peritoneal cells were harvested, fractionated by velocity sedimenta- 
tion at unit gravit , and assayed for cytotoxicity against a panel of target 
cells in a 4 hour 5YCr-release assay. 
the DBA/2 lymphoma L5178Y, and the DBA/2 Friend virus-ind.uced leukemia GY 86, 
hut not against the DBA/2 leukemia L1210 or DBA/:, Con A-induced lymphoblasts. 
DBA/2 anti-P815Y CTL could also lyse the C57BL/6 carcinogen-induced tumors EL." 
(lymphoma), XC57G (sarcoma), G26-23 (glioma), and a C57BL/6 SVIO-transformed 
fibroblast, C57SV. However, DBA/2 anti-PB15Y CTL did not lyse LPS- or Con A- 
induced C57BL/6 lymphoblasts, or the strain A spontaneous tumors A10 (mammary 
adenocarcinoma) and C-1300 MA (neuroblastoma). Since P815Y expresses the cell 
surface determinants gp69/71 and p30 of Rauscher VuLV, the expression of these 
determinants was compared to the susceptibility of the aforementionel tumor 
cells to lysishyDBA/2anti-P815Y CTL, but no correlationwas found. We conclule 
that the T-cell killing to tumor-associated antigens onP815Y is not restricted 
to tumor targets which share private H - 2  specificities with the stimulator 
P815Y cells. In addition, the gp69/71 and p30 determinants of Rauscher MuLV 
are not the target specificities rccognized by DBA/2 anti-PB15Y CTL. 

Cytotoxicity v7as observed against P815Y, 

205 
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934 DIFFERXNTIAL H-2 RESTRICTION ON THE INDUCTION AND EXPRESSION OF SUPPRESSOR T CELLS 
I N  TOLEKANCE TO LNFB CONTACT SENSITIVITY, Stephen D. Miller, John W. Moorhead, Man- 
Sun Sy, and Henry N. Claman, Univ. of Colo, Med. C t r . ,  Denver, Colo. 80262. 
Iiapten-specific tolerance t o  DNFS contact s e n s i t i v i t y  can be induced i n  mice by the 

Toler- 
in jec t ion  of e i t h e r  the react ive hapten DNB507 o r  i n  v i t r o  hapten-modified lymphoid c e l l s  
( DNP-LC 1. 
ance can be t ransferred from these animals t o  normal mice with T c e l l s ,  so a t  l e a s t  par t  of 
the  phenotypic tolerance i s  mediated via suppressor T c e l l s  (Ts) .  
genetic r e s t r i c t i o n s  f o r  both the induction and expression of T s .  
on day -7 with e i t h e r  syngeneic or  allogeneic DNP-LC. 
tolerance t o  DNFB (phenotypic tolerance)  as well as f o r  t h e i r  a b i l i t y  t o  t ransfer  tolerance 
t o  normal rec ip ien ts  ( induct ion of Ts). 
DNP-LC induced phenotypic tolerance. 
between the DNP-LC and the donor mice. 
tha t  T s  were induced with CRA DNP-LC but not with Balb/c DNP-LC. 
t ion ,  the expression of T s  a c t i v i t y  was not Ii-2 res t r ic ted .  It  was found t h a t  Ts induced 
by the hapten DNBSO 
were H-2 incompatibje. The data  suggest t h a t  the  induction of T s  requires  recognition of 
the hapten on I{-2 compatible membranes; on the contrary, the function of these ce l l s  a f t e r  
induction does not appear t o  be genet ical ly  r e s t r i c t e d .  

Such spec i f ica l ly  unresponsive mice a r e t e r m e d p h e n o t y p i c a l l y  to le ran t .  I' 

We examined possible  
Balb/c mice were to le r ized  

On day 0 these mice were tes ted  for 

I t  was found tha t  both syngeneic ,and allogeneic 
However, induction of T s  required 11-2 compatibility 

A s imi la r  K-2 r e s t r i c t i o n  was shown i n  CBA mice i n  
In  contrast  t o  T s  induc- 

i n  one s t r a i n  of mouse could t ransfer  tolerance t o  other  s t r a i n s  which 

935 

Patholoqy, Harvard Medical  School, Boston, Massachusetts 02115. 
1 )  Normal spleen c e l l s ,  when c u l t u r e d  w i t h  i r r a d i a t e d  t r i n i t r o p h e n y l  (TNP)- 
d e r i v a t i z e d  syngeneic spleen c e l l s ,  develoo c y t o l y t i c  T lymphocytes (CTL) t h a t  l y s e  
most e f f e c t i v e l y  a TNP-der ivat ized t a r q e t  t h a t  i s  H-2 compat ib le w i t h  the  e f f e c t o r .  
However, these CTL a l s o  lvse  t o  a l esse r  e x t e n t  TNP tumor and TNP spleen t a r g e t s  t h a t  
a r e  H-2 incompat ib le .  T h i s  c ross - reac t i ve  l y s i s  (CRL) can be i n h i b i t e d  by a n t i s e r a  
t o  t h e  K and/or D l o c i  of t he  t a r q e t  c e l l .  Non-radiolabeled TNP-der ivat ized lymphoid 
c e l l s  synqeneic t o  e i t h e r  the  s t i m u l a t o r  o r  t he  t a r q e t  a re  ab le  c o m o e t i t i v e l y  t o  
i n h i b i t  CRL. CTL from mice bear inq  t h e  H-Zb, H-Zd, H-2s and H-2' haplotypes have 
been shown' t o  demonstrate CRL o f  TNP-der ivat ized a l l oqene ic  ta rge ts ,  i n c l u d i n g  TNP 
d e r i v a t i z e d  H-2k ta rge ts .  However, CTL from H-2k s t r a i n s  demonstrate minimal,  i f  
any CRL i n  t h i s  system. P re l im ina ry  data, w i t h  the  use o f  recombinants, i n d i c a t e  
t h a t  s t r a i n s  bear inq  the  k a l l e l e s  i n  the  K, I A ,  I B  req ion  do n o t  demonstrate CRL o f  

STUDIES ON THE SPECIFICITY OF CYTOLYTIC T LYMPHOCYTE CYTOLYSIS OF TNP-DERIVA- 
TIZEO SYNGENEIC AND ALLOGENEIC TARGETS. Steven Burakof f ,  Paul B i l l i n g s ,  
Franco is  Lemonnier, Ronald Germain and Baru j  Renacerraf .  Department o f  

TNP d e r i v a t i  zed a1 logene ic  ta rqe ts .  
2 )  
by DBA/2 (H-2d) a l l oqene ic  spleen c e l l s  a re  ab le  t o  l y s e  TNP d e r i v a t i z e d  tumor (EL4) 
o r  soleen c e l l s  synqeneic t o  the  e f f e c t o r .  
rad io labe led  ta rge ts  i nd i ca tes  t h a t  t he  c y t o l y s i s  o f  TNP-syngeneic t a r g e t s  by 86 a n t i -  
OBA/2 CTL i s  s p e c i f i c  and suqgests t h a t  TNP d e r i v a t i z a t i o n  of  t he  gene products o f  
t h e  H-2b hao lo tvoe may c rea te  new an t iqen ic  determinants which a re  s i m i l a r  t o  n a t i v e  
determinants coded f o r  by the  H-2d comolex. 

We have conf i rmed and extended the  observa t ion  t h a t  C57BL/6 (H-Zb) CTL s t imu la ted  

I n h i b i t i o n  o f  c y t o l y s i s  w i t h  non- 

936 SPECIFICITY OF CML AND MLR CLONES RESPONDING TO CHEMICALLY MODIFIED SYNGENEIC AN0 
ALLOGENEIC CELLS, Anne-Marie Schmi t t -Verhu ls t  and Gene M. Shearer, Immunology Branch, 
Na t iona l  Cancer I n s t i t u t e ,  Bethesda, MD 20014 

Secondary ce l l -med ia ted  lympho lys is  (CML) and mixed lymphocyte reac t i ons  (MLR) were generated 
i n  v i t r o  aga ins t  t r i n i t r o p h e n y l  (TNP)-modified murine syngeneic spleen c e l l s .  H-2 homology 
a t  H-2K and/or 4 was requ i red  between the  pr imary  and secondary TNP-modified s t i m u l a t i n g  
c e l l s  i n  o rde r  t o  r e s t i m u l a t e  i n  the  secondary CML. 
t ec ted  o n l y  i n  the  secondary cu l tu res ,  and when the re  was H-2 homology a t  I o r  D, o r  K and/or 
- I - A  between the  pr imary  and secondary immunogens. 
t h e  s p e c i f i c i t y  o f  t he  T - e f f e c t o r  c e l l s  generated aga ins t  TNP-modified autologous c e l l s  a re  
compat ib le  w i t h  a model i n v o l v i n g  r e c o g n i t i o n  o f  t h e  mod i fy ing  agent i n  assoc ia t i on  w i t h  H-2 
coded s t r u c t u r e s  by a s i n g l e  recep to r  on the  c y t o t o x i c  lymphocyte (see Shearer, e t  a l . ,  
symposium o f  t h i s  conference).  An independent approach f o r  ana lys i s  o f  t he  requirement f o r  
H-2-associated r e c o g n i t i o n  cons is ted  o f  e l i m i n a t i n g  c lones o f  lymphocytes r e a c t i v e  aga ins t  
a l l ogene ic  c e l l s  by t rea tment  w i t h  bromodeoxyuridine and l i g h t  p r i o r  t o  t h e i r  r e s t i m u l a t i o n .  
I t  was found t h a t  a popu la t i on  o f  lymphocytes dep le ted  o f  precursors  o f  CML-reactive c e l l s  
aga ins t  a l l o a n t i g e n s  was s t i l l  ab le  t o  generate CML-reactive c e l l s  aga ins t  TNP-modified c e l l s  
syngeneic t o  the  responding c e l l s ,  b u t  n o t  aga ins t  TNP-modified c e l l s  express ing  the  haplo- 
type  o f  t he  i n i t i a l  a l l ogene ic  c e l l s .  
f o r  a l t e r e d  a l l oan t igens  do n o t  e x i s t ;  o r  (b )  by the  e l i m i n a t i o n  o f  those clones by dep le t i on  
o f  t h e  a l l ogene ic  r e a c t i v e  c e l l s .  

S t rong p r o l i f e r a t i v e  responses were de- 

Resul t s? ; - f  exper iments designed to - tes t  

Th is  r e s u l t  cou ld  be exp la ined (a )  if clones spec i f i c  
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937 CLONOTYPE EXPRESSION VERSUS ANTIGENIC FORM I N  THE IMMUNE RESPONSE TO 
PHOSPHORYLCHOLINE, Ka t i e  W i l l i a m s  and Latham C l a f l i n ,  Dept. Microbiology, Universi ty  
of Michigan, Ann Arbor, M I  48109. 
Previous s t u d i e s  on t h e  immune response t o  phosphorylcholine (PC) have shown t h a t ;  

1) Clones se l ec t ed  during the  response t o  PC comprise a l imi t ed  s e t ,  i e .  each s t r a i n  produces 
anti-PC an t ibod ie s  having i d i o t y p i c  and s t r u c t u r a l  f e a t u r e s  equivalent  t o  those of the  BALB/c 
PC-binding myeloma p ro te ins  T15, M511 and 'M603', but  not  t o  M167 o r  W3207. 2)  The immune 
response t o  PC i s  conserved; a s i m i l a r  s e t  of clones e x i s t s  i n  each s t r a i n .  This ana lys i s  
was conducted on IgM antibody using t h e  "T-independent" , PC-containing b a c t e r i a  2. pneumniae 
str. R36A. Recently we have observed similar phenomena with a T-dependent an t igen  PC-KLH 
and with the  b a c t e r i a  Proteus morganii (mouse i s o l a t e )  which s t imu la t e  IgG i n  add i t ion  t o  IgM 
anti-PC an t ibod ie s .  R36A and PC-KLH, whose PC-antigens a r e  d i f f e r e n t ,  bind t o  each myeloma 
p ro te in  about equal ly  w e l l ,  whereas p. morganii r e a c t s  p r e f e r e n t i a l l y  with M603. By quant i -  
t a t i v e  i d i o t y p i c  measurements and a n a l y t i c a l  l i g h t  chain i s o e l e c t r i c  focusing ana lys i s  BALB/c 
and A / J  produce anti-PC an t ibod ie s  t o  PC-KLH and p. m r g a n i i  which a r e  s i m i l a r  t o  T15, M511, 
and 'M603'. No antibody with f e a t u r e s  of M167 and W3207 a r e  detected.  The T15-clonotype i s  
p r e f e r e n t i a l l y  expressed a f t e r  i n i t i a l  s t imu la t ion  wi th  PC-KLH, bu t  M511 and 'M603' clonc- 
types appear a f t e r  a second i n j e c t i o n .  The 'M603' clonotype predominates i n  t h e  response t o  
- P. morganii .  With a l l  3 immunogens, e s p e c i a l l y  c. morganii ,  no antibody i d i o t y p i c a l l y  iden- 
t i c a l  with M603 i s  detected.  An antibody, 'M603', appears whose l i g h t  chain only is  s imi l a r  
t o  M603. Thus wi th  3 d i f f e r e n t  PC-containing an t igens  a similar s e t  of clonotypes is ex- 
pressed suggest ing g e n e t i c  conservat ion of information coding f o r  t hese  an t ibod ie s .  

938 THE I!'PP.CT OF ANTIGENIC CROSS-REACTIVITY ON CLONOTYPE EXPRESSION. Dietmar G. Braun, 
Basel I n s t i t u t e  f o r  Immunoloqy, Easel, Switzerland. 

In t h e  course of s tudying t h e  immune response p a t t e r n s  of BALB/c mice t o  t h e  s t r e p t o -  
coccal  group A polysaccharide it w a s  found ve ry  d i f f i c u l t  t o  p r e d i c t  t h e  kind of i s o e l e c t r i c  
focusing p a t t e r n s  s i n g l e  mice would express .  T h i s  d i f f i c u l t y  i s  no t  s i m i l a r l y  p reva len t  i n  
A / J ,  C57BL/6 or  (C57BL/6xBPLB/c)P1 mice if immunized with group A vaccines .  Here p r e d i c t i c n s  
of t h e  clonotype p a t t e r n s  t h a t  w i l l  be expressed can be made. Furthermore,  immunization of 
Bai ley recombinant inbred mice enabled t o  t r a c e  clonotypes which a r e  products  of t h e  Iq- la  
locus.  This  d a t a  sugqests  t h a t  EALB/c mice a l s o  possess  t h e s e  clonotypes b u t  a r e  scmehow 
blocked t o  express  them a t  similar frecpencies .  In  t h i s  con tex t  r e fe rence  w i i l  be Given t o  
cne :inc?ing thac  an t igen ic  c ros s - s t imu la t ion  by r e l a t e d  bur d i s t i n c t  a n t l a e n s  has  > e m  shcwn 
i n  seve ra l  systems to deeply in f luence  any subseauent  c lonotype expres s ion  i n  anamnesric 
responses  by a p rev ious ly  e s t a b l i s h e d  c l o n a l  hierarchy.  I n  t h i s  system t h e  a f f i n i t y  of t h e  
ant ibody expressed appears  t o  be on ly  of marginal importance. :.?hat is more important  i s  t h e  
number of precursor  c e l l s  a v a i l a b l e  of t h e  c ros s - r eac t ive  clonotypes.  

939 CHANGES I N  THE IDIOTYPIC PATTERN OF AN IMMUNE RESPONSE, FOLLOWING SYNGENEIC HAEMOPO- 
IETIC RECONSTITUTION OF LETHALLY IRRADIATED MICE, A.A.  Auqustin, M.H. J u l i u s  and H. 
Cosenza, Basel I n s t i t u t e  f o r  Imunology, Postfach 4005 Easel 5 ,  Switzerland. 

The l e v e l  of antibody obtained t o  a given ep i tope  i n  l e t h a l l y  i r r a d i a t e d  r econs t i t u t ed  mice 
i s  s imilar  to t h a t  of normal mice. However, t he  s i z e  of an immune response does not r e f l e c t  
which ind iv idua l  c lones a r e  expressed following an t igen ic  s t imu la t ion .  In  o rde r  t o  analyze 
s e l e c t i v e  c lona l  expression,  we followed the " id io typ ic  p a t t e r n "  of an antibody response i n  
r e c o n s t i t u t e d  mice. Upon immunization of normal Balb/c mice with phosphorylcholine (PC), 95% 
of t h e  anti-PC an t ibod ie s  produced sha re  an i d i o t y p i c  marker (T15') w i th  TEPC15 iT15) myeloma 
p r o t e i n  o f  Balb/c o r ig in .  When i r r a d i a t e d  Balb/c mice r econ t i tu t ed  with e i t h e r  f o e t a l  l i v e r  
or bone m a r r o w  (BM) r ega in  responsiveness t o  PC ( a t  12-15 weeks a f t e r  r e c o n s t i t u t i o c ) ,  t h e  
anti-PC response predominantly c o n s i s t s  of an t ibod ie s  lacking t h e  T15 id io type  (T15 ) .  HOW- 
eve r ,  r e c o n s t i t u t i o n  of l e t h a l l y  i r r a d i a t e d  mice with syngeneic sp l een  c e l l s  r e s u l t s  i n  an id -  
i o t y p i c  p a t t e r n  s i m i l a r  t o  t h a t  of normal Balb/c mice. The same p a t t e r n  i s  a l s o  obtained i n  
mice r econs t i t u t ed  with a mixture of BM and normal spleen c e l l s .  This  change of i d i o t y p i c  
p a t t e r n  w a s  f u r t h e r  i nves t iga t ed  i n  experiments t e s t i n g :  (a) poss ib l e  r egu la to ry  i n t e r a c t i o n s  
between id io types  and an t i - id io typ ic  an t ibod ie s  and (b)  d i f f e r e n t i a l  d i s t r i b u t i o n  of PC- 
s p e c i f i c  c lones i n  lymphopoietic and mature compartments of t h e  immune system. 
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940 CLONAL DOMINANCE IS INDEPENDENT OF ANTIBODY AFFINITY 
W.K. Schalch and D.G. Braun, Base1 Institute for Immunology. 

It has been established in the past that the average affinity of antibodies increases with 
Contrary to this is the finding that maturation of the time after administration of antigen. 

imune response to the streptococcal group A polysaccharide in mice is neither observed at 
the IgM nor at the IgG level. 
saccharide (Av-CHO) often belong to the low affinity class of antibodies. This fact even 
pertains to antibodies that dominate the response. We therefore reinvestigated this problem. 
Rabbits were hyperimunized i.v. with streptococcal group A-variant vaccines, and only those 
antisera were taken for analysis which contained at least one dominant clonotype. Purificat- 
ion of the clonotypes was achieved by preparative agarose block electrophoresis andlor chrom- 
atography on affinity columns with covalently linked Av-CHO. For example, antiserum K 116- 
700 contained ainong 8-10 expressed Av-CHO specific spectrotypes one dominating clonotype. 
Even though this clonotype was of low affinity its concentration in the antiserum was about 
ten times that of the high affinity spectrotypes. Therefore, contrary to systems where 
average affinities were measured, individual clonotypes do not necessarily follow the pre- 
sumed rule of expansion determined by antigen affinity. 
attention to the role which the number of antigen-sensitive precursor cells play in clonal 
dominance. 
is predetermined and not regulated by antigen. 

Rabbit antibodies to the streptococcal group A-variant poly- 

Independent data have focused 

Taken together it appears that antigen affinity of receptors on precursor cells 

PFWTSTNCF OF InIOTYPES RFLATFT, TO PARTICULAR CQOSP-WACTIVF ANTI-PNFUMOCDCCAL 941 ANTIBODIFS TM WRRITS DURING IMM~WIZATION Yeh-Zen Huans, nonald Kennerly and A. M. 
Pappenheimer Jr., Pioloaical Lahoratories, Harvard Vniversity, Cambridqe, E"A 02138 

?Wo rahbits were immunized over a period of 6-10 months with Type 111 and Type VIII 
pnewococcal vaccines and produced eaxima of 70 mg/ml and 45 mg/ml, respectively, of 
precipitable antihodies aqainst the homolosous polysaccharide. Both antisera showed 
unusual cross-reactivities with heterolosous polysaccharides; the anti-S3 serum with 
S8 and the anti-SB serum vith Klebsiella K44 capsular polysaccharide. 
cross-reaction was related to a particular idiotype and persisted throuqhout almost 
the entire course of immunization. The cross-reactins antihodies were isolated by 
ion-exchanse chromatoaraphy and used to elicit anti-idiotypic antibodies in other rabbits 
of the same allotype. Radioimmunoassay for the anti-S3,8 and anti-SR,K44 idiotypes 
showed that the idiotype, like the cross-reaction, persisted durins the course of immuniza- 
tion despite chanaes in charqe and repeated replacement of new components with increasinq 
affinity. However, the anti-idiotypic antibodies has the greatest affinity for F a b  frag- 
ments prepares from the cross-reactive antibody used as  antiqen and were lower for Fab 
frarpents prepared from earlier as well as later bleedinas from the same rahbit. After 
ahsorption of the anti-S8 serum vith K44 polysaccharide, more than 80% of the idiotype 
was remover!. Most of the S8-precipitable anti-5'8 still remained in the supernate after 
~ 4 4  absorption, hut was of a different idiotwe. Both cases sussest that idiotypes are 
closely relate* to tbe particular cross-reaction of anti-pneumococcal antibodies. 

In each case the 

942 REGULATION OF IgE ANTIBODY SYNTHESIS BY AUTO-ANTIIDIOTYPE IMIIUNIZATION IN GUINEA PIGS 
Alain L. de Weck, Andrew F. Geczy and Olga Toffler, Inst. Clin. Immunology. 
Univ. Bern, Switzerland. 

We have formerly demonstrated (J.Exp.Med. 144, 226, 1976) that syngeneic immunization in 
strain 2 and 13 guinea pigs using purified antibodies against chemically defined antigens 
(e.g. immunization of strain 13 animals with immunosorbent purified anti-penicilloyl-bovine 
gamma globulin (BPO-BGG) antibody from strain 13) produces anti-idiotype antibodies specifi- 
cally preventing antigen-induced proliferation of immune T lymphocytes in vitro. In further 
experiments, it has now been found that passive and active immunization in vivo with 
anti-idiotype antibodies specifically blocks I g E  synthesis of guinea pigs immunized in 
such a way (low doses of antigen in A~(OH)~) as to produce IgE antibodies agpinst BPO-BGG. 
Various ways to achieve long lasting suppression of IgE biosynthesis by immunization with 
idiotypes are currently investigated. Parallel studies are performed in outbred animals 
passively or actively immunized with their own antibodies. Aside from the demonstration 
that IgE shares idiotypes with other Igs and with T cell receptors, these studies suggest 
new approaches in the management of allergic diseases. 
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943 INTERACTION OF H-8 AND NON H-2 GENES IN PRODUCTION OF M I X E D  LYMPHOCYTE REACTION SUP- 
PRESSOR FACTOR. S.Solliday Rich, F.M.Orson. and R.R.Rich,Baylor College of Medicine, 
and The Methodist Hospital, Houston, TX 77030. 
MLR suppressor factor, derived from alloantigen-primed splenic T cells and the sup- 

pressor factor receptor are gene products of the murine major histocompatibility(H-2)complex. 
Suppression requires I - C  subregion identity between suppressor and MLR responder cells. Non- 
H-2 background genes previously appeared irrelevant. However, as an exception we have observed 
that fact rs derived from alloantigen-activated C57BL/6( 6)mice failed to suppress B6, C57BL/lO 
(BlO)(H-2 or (BALB/c x C57BL/6)F1 responses. Other H-2 strainS(B10 and A.BY)both produced 
suppressor T cell factors and were suppressed by active H-Zb factors. While B6 could not pro- 
duce suppressor factor, B6 MLR responses were suppressed by B10 and A.BY factors. Thus, the 
defect does not appear to be H-2 linked and does not affect expression of factor receptor 0.n 
responding cells. The factor obtained from a [suppressor(BALB/c) x nonsuppressor(B6) IF1 hybrid 
suppressed responses of F1 cells as well as those of both parental strains. Therefore prnduc- 
tion of suppressor factor is genetically dominant; it may be postulated that gene(s) provided 
by BALB/c non H-2 background allow codominant expression of B6 and BALB/c reactive molecules 
in F1 suppressor cells. To confirm the role of B6 non H - 2  gene background in faulty suppressor 
factordproduction the strain B6.,C-H-Zd, congeneic to B6 but with Zd haplotype, was tested. 
B6.H-2 factor failed to suppress responses of syngeneic and H-Z'Sornpatible strains, as well 
as responses of B6 cells. The data indicate that expression of MLR suppressor genes iS con- 
trolled by separate regulatory genes not linked to the H-2 gene complex. (Supported by USPHS 
N01-AI-42529, HL-17269 and NASA NAS9-14368). 

g E 

944 IMMUNOCHEMICAL PROPERTIES OF THE GAT IMMUNOSUPPRESSIVE FACTOR(S2 EXTRACTED 510M 
LYMPHOID ELLS OF NONRESPONOER MICE PRIMED WITH L-GLUTAMIC ACID O-L-ALANINE -L- 
TYROSINEl ' .  Jacques Theze, J u d i t h  A. Kapp and Baru j  Benaserraf ,  Harvard Medical 
School, Boston, MA 02115. 

The GAT-speci f ic  suppressor T c e l l  f a c t o r  (GAT-T,F) ex t rac ted  from lymphoid c e l l s  f rom GAT- 
primed, nonresponder DBA/l mice has been p a r t i a l l y  charac ter ized .  It i s  a p r o t e i n  t h a t  has 
a f f i n i t y  f o r  GAT and determinants encoded by t h e  I - r e g i o n  o f  t he  H-2 complex. 
On the  bas i s  o f  s p e c i f i c i t y  and a v i d i t y .  GAT-T,F resembles anti-GAT-MBSA an t ibod ies  produced 
by DBA/I mice i n  s p i t e  o f  t he  f a c t  t h a t  i t  i s  too  smal l  t o  be c l a s s i c a l  an t ibody  and has no 
cons tan t - reg ion  determinants o f  heavy o r  l i g h t  cha in .  Fu r the r ,  GAT o r  a f ragment o f  GAT i s  
assoc ia ted  w i t h  the  GAT-TsF. 
GAT-TsF has been p a r t i a l l y  p u r i f i e d  f rom the  crude e x t r a c t  by absorp t ion  t o  GAT-Sepharose 
and e l u t i o n  w i t h  0.4 t o  0.6 KC1. 
bears I - r e g i o n  determinants b u t  n o t  de tec tab le  GAT o r  GAT-fragment. 

GAT-TsF p u r i f i e d  on the  bas i s  of  i t s  a f f i n i t y  f o r  GAT 

945 
of Toronto, Toronto, Canada M5G 1L6. 

An a l logeneic  e f f e c t  f a c t o r  (AEF) was produced from a mixed lymphocyte 
c u l t u r e  of thymocyte der ived,  Ia  "negat ive",  a c t i v a t e d  responder cells and 
H A  congenic, T c e l l  depleted,  i r r a d i a t e d  s t imula tor  cells .  
t h e  he lper  c e l l  funct ion of hapten ( D N P ) -  primed T c e l l  depleted B c e l l s  of 
s t imula tor  bu t  not responder o r i g i n .  
s t imula tor  haplotype and n;t from t h e  responder haplotype are a c t i v e  comph 
nents  of t h i s  gene t ica l ly  r e s t r i c t e d "  AEF. "Restr ic ted" AEF does not  con- 
t a i n  H-2 and immunoglobulin determinants; i t ' s  a c t i v i t y  i s  n o t  removed on an 
a n t i g K ( D N P  - KLH) - coated column. While t h e  source of a c t i v i t y  of 
"restricted"6AEF has not  been p r e c i s e l y  mapped i n  t h e  H-2 complex, it has 
been dffmonstrated t h a t  genes i n  t h e  K ------ I-J segmentmay be involved. 
Since r e s t r i c t e d "  AEF may be a prodEct of t h e S i m u l a t o r  B c e l l  (and/or 
macroph'age), t h e  d a t a  obtained suggest t h a t  t h e  .recognition by a l logeneic  
T cells of Ia  ant igens on B cells  a c t i v a t e s  t h e  B cell t o  IgG antibody 
production. 

CHARACTERIZATION OF AN Ia-POSITIVE ALLOGENEIC EFFECT FACTOR, Terry L. 
Delovitch, Banting and B e s t  Department of Medical Research, Universi ty  

It recons t i tu ted  

I a  ant igens der ived only from t h e  
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946 M?,nUmISM OF ACTION OF A SOLUBLE RESPONSE SUPPRESSOR (SIRS) PRODUCED BY 
CONCANAVALIN A-ACTIVATED T CELLS. Carl W. Pierce and Takushi Tadakura. Department of 

Pathology, The Jewish Hospital of St .  Louis, Washington University School of Medicine, 
St. Louis, MO. 63110. 

Concanavalin A-activated murine Ly 2'. 3' T cells release a fac tor (s )  which non- 
spec i f ica l ly  suppresses plaque-forming cell(PPC) responses by murille spleen c e l l s  i n  v i t r o .  
SIRS has been characterized as a glycoprotein with a molecular weight in the  range betveen 
48,000 and 67,000 uhose suppressive a c t i v i t y  has not been dissociated from MIP a c t i v i t y  a l s o  
present in the  cu l ture  f lu ids .  
product determinants. A 2 h r  exposure of spleen c e l l s  t o  SIRS is s u f f i c i e n t  t o  suppress PFC 
responses and SIRS acts on macrophages (M), b a t  n o t  responding T or B cells. SIRS 
docs not i n t e r f e r e  with n/ funct ions e s s e n t i a l  f o r  i n i t i a t i o n  of PFC responses s ince  responses 
develop nomal ly  f o r  the f i r s t  72 h r s  and then prematurely decrease. SIRS-treated w/ suppress 
responses by an a c t i v e  procesa involving. in part, release of a soluble  factor(s)  vhich is 
ef fec t ive  scross  a n i l l i p o r e  filter. 
decreases 24 h r s  before the  decrease i n  the PPC respon8es at 96 hrs. 
SIRS a c t i v a t e s  n/ to release a soluble  inh ib i tor  of cell pro l i fe ra t ion  which acts on B cells 
t o  produce the  observed delayed suppression of PPC responses. (Supported by USPHS Grant 
AX-13915 and Grant 1040 from t h e  Council f o r  the  Tobacco Research. U.S.A., Inc.) 

SIRS lacks s t r a i n  and antigen s p e c i f i c i t y  and I8 and 8-2 gene 

Cel l  p r o l i f e r a t i o n  i n  cu l tures  with SIRS-treated n4 
These da ta  suggest t h a t  

947 IMMUNOSUPPRESSIVE FACTORS IN THE SERUM OF TUMOR BEARING MICE. Julia G. Levy, R.B. 
Whitney, and R .  McMaster, Department of Microbiology, University of British Columbia, 
Vancouver, B.C. Canada. Mice with progressively growing tumors have in their serum 

immunosuppressive factor(s) which inhibit the immunological function of normal syngeneic or 
allogeneic lymphoid cells in vitro. The suppressive effect appears to be directed toward 
T-cell function in either the generation of helper cells in vitro in the development of anti- 
SRBC plaques, or in the generation of cytotoxic T cells in vitro to either allogeneic or 
syngeneic tumor cells. The inhibitory substance is effective only during the first 48 
hours o f  in vitro incubation of lymphoid cells implying that it functions by blocking the 
differentiation or proliferation events involved in the generation of either killer or 
helper cells. Studies on the characterization of this factor indicate that it has a 
molecular weight of approximately 150,000, that it can be removed by passage through 
immunoadsorbent columns specific for mouse y, 1.1 or K chains, and that it is stable in 
terms of suppressive activity and molecular weight after gel filtration on Sephadex G-150 
at pH 2 . 5 .  Attempts to determine whether the suppressive molecule is a low molecular 
weight component associated with immunoglobulin molecules have yielded equivocal results. 
We have shown that a comparable immunosuppressive component is generated in the serum of 
mice undergoing chronic graft vs host reactions, and argue that the factor may he present 
in normal animals at all times hut that in animals with prolonged chronic antigenic 
stimulus, quantitative differences in the levels of the component may appear in the serum. 

948 THE NATURE OF IMMUNOSUPPRESSOR T CELLS AN0 THEIR FACTORS IN  THE TUMOR-BEARING HOST 
(TBH). Mark I .  Greene, S. Fuj imoto,  A. H. Sehon, Harvard Medical  School and the  
Department o f  Immunology, U n i v e r s i t y  o f  Manitoba, Canada. 

Immunosuppressor T c e l l s  ( IST)  and t h e i r  f a c t o r ( s )  capable o f  modu la t ing  the  immune 
response t o  a methylchloranthrene-induced f ibrosarcoma (S1509a) i n  A/J (H-2a) mice have 
been s tud ied .  Suppressor T c e l l s  have been i s o l a t e d  from var ious  lymphoid c e l l s  o f  A/J 
mice bear ing  the  S1509a. 
which have been rendered immune t o  the  S1509a tumor, t o  cause s i g n i f i c a n t  suppression of 
t h a t  tumor immune r e j e c t i o n .  These IST c a r r y  o r  produce an t i gen -spec i f i c  immunosuppressive 
f a c t o r s  ( ISF)  w i t h  s i m i l a r  b i o l o g i c a l  a c t i v i t y .  ISF have been chemica l l y  de f i ned  as non- 
immunoglobulin, an t i gen -spec i f i c  f ac to rs ,  which c a r r y  a n t i g e i i c  determinants o f  t he  K - I  
end o f  t he  major h i s t o c o m p a t i b i l i t y  comples (MHC) o f  t he  H-2 
f a c t o r s  can be absorbed ou t  w i t h  o the r  lymphoid c e l l s .  
f ac to rs  ( ISF)  may be impor tan t  i n  the  suppression o f  t he  immune c y t o l y t i c  e f f e c t o r  response 
o f  TBH. 

These I S T  a re  able,  when adop t i ve l y  t r a n s f e r r e d  t o  A/J mice 

haplotype. Fur ther ,  these 
The IST and t h e i r  s p e c i f i c  
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Spleen c e l l s  f rom h i g h  and low zone t o l e r a n t  mice c u l t u r e d  8 t o  16 hours i n  presence o f  
t o l e r o g e n i c  HGG r e l e a s e  a f a c t o r  which can r e p l a c e  suppressors c e l l s  i n  v i v o .  T h i s  p roduc t  
i s  a n t i g e n  s p e c i f i c ,  and can be absorbed by a n t i  H2 o r  a n t i  I sera, b u t  n o t  by var ious  a n t i  
immuhoglobul ins.  
and sephadex ge l  chromatography ranges between 55000 45000 d a l t o n s .  
Target  c e l l  o f  the  f a c t o r  was determined by two s t e p  c e l l  t r a n s f e r  i n t o  i r r a d i a t e d  r e c i p i -  
en ts  and found t o  be a T c e l l  i t s e l f .  

SOLUBLE ANTIGEN SPECIFIC SUPPRESSIVE FACTOR I N  TOLERANCE TO HGG, Gerard Chaquat, 
Inserm, P a r i s ,  France 

Furthermore, i t s  mo lecu la r  w e i g h t  es t imated  by bo th  amicon u l t r a f i l t r a t i o n  

950 
PANENCEPHALITIS ANU MULTIPLE SCLHXOSIS;A.3.Strosberg,B.Marescau;:.Thielemans, 
D.:u ~ L Y  and A.Lowenthal.Free University o f  Brussels Medical School and 
Born-Bunge Institute Antverp,Belgium. 
The existence of orcss-idiotypic determinants among human oligoclonal Submu 

te Sclerosing Panencephalitis (SSPE) immunoglobulins from several patients w a s  
shown by the use of rabbit anti-idiotypic antisera.Identity between SSPE cere 
brospinal fluid immunoglobulins and SSPE serum proteins w&8 also demonstrated. 
Sharing of idiotypy w a s  also observed in sera from patients with Multiple 
Sclerosis (MS),another disease of  the central nervous system.No reaction waa 
observed with sera from other neurological diseases.Appropriate controls exclu- 
ded artefacts due to a prevalent subolass of immunoglobulins in SSPE or MS. 

Our results confirm previous reported patterns of cross-specificity obser 
ved f o r  other groups of human monoclonal proteins such 88 the IgM cold aggluti 
nins or anti-&globulin antibodies (Kunkel et al.1973.J.Erp.Med.I37:33I),and 
support the hypothesis of a close involvement of the antigen combining site 
in the idiotypic specificity. 

CROSS-IDIOTYPIC SPXCIFICITY AMONG I ~ W L O B U L I N S  IN SURACLWE SCLEZ(XINC; 

(Supported by a grant from F.C.W.O.Belgium and a grant from N.A.T.O.) 

951 GENETIC LINKAGE OF THE A/J  ANTI-NUCLEASE IDIOTYPE. David S .  Pisetsky and 
David H. Sachs. Immunology Branch, National Cancer Institute, NIH, Betliesda, MD 20014 
Rat antisera detecting site-specific idiotypic determinants on anti-nuclease anti- 

bodies from AIJ mice have been used to define a variable region marker ( A / J  anti-nuclease 
idiotype) and to investigate its linkage relationships. Although nuclease is an antigen 
under =-linked g gene control, no influence of the H-2 locus on A/J idiotype expression was 
found. The A/J idiotype was present in immune sera from strains A / J  (e) and A.BY (&) 
but absent from sera from strains B 1 O . A  (@) and B10 (e). Analysis of the segregation 
of the A/J idiotype in progeny of the backcross (Bl0.A x A/J) x B10.A showed linkage of the 
idiotype to the heavy chain allotype locus. There was, however, a very high apparent 
frequency of recombination of approximately 7 % .  In addition, all recombinants were accounted 
f o r  by Ig-lb/Ig-lb. homozygotes which bore the A / J  idiotype, and none by Ig-lb/Ig-le hetero- 
zygotes lacking the idiotype. Preliminary results of progeny testing of these animals indi- 
cate that the recombinants breed true. Possible mechanisms to account for these results are 
being assessed. 
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952 EVIDENCE FOR SHARED IDIOTYFY ON T AND B CELL RECEPTORS, C l i f f o r d  J. Bellone and 
Charles A .  Prange, S t .  Louis Un ive r s i ty  School of Medicine,  6 t .  Louis ,  MO 63104 
Shared id io typy  between B and T c e l l  r ecep to r s  s p e c i f i c  f o r  the  a n t i g e n  L- tyros ine-  

p-azophenyltrimethylammonium (tyr(lMA)) was s tud ied  i n  an  an t igen  b inding  a s say  us ing  id io -  
t y p i c  a n t i s e r a .  These i d i o t y p i c  reagents  were prepared by inocu la t ion  o f  r a b b i t s  w i th  pu r i -  
f i e d  anti-tyr(lMA) an t ibody r a i sed  i n  s t r a i n  13 guinea p igs .  The a n t i s e r a  blocked 75-81% of 
the an t igen  b inding  T c e l l s  (T-ABC) and 53-58% of the an t igen  b inding  B c e l l s  (B-ABC) from 
t y r ( N )  immune s t r a i n  13 lymph node c e l l s  (LNC). An excess of f r e e  s t r a i n  13 Ig  i n  the ABC 
assay  d id  no t  a f f e c t  the  a b i l i t y  of the i d i o t y p i c  a n t i s e r a  t o  b lock  T- and B-ABC. Nylon wool 
passed t y r ( N )  immune LNC were t ryps in  t r e a t e d  r e s u l t i n g  i n  a 75% l o s s  of T-ABC. The t ryp-  
s i n  t r ea t ed  popula t ion  was then cu l tu red  f o r  16 hours which r e s u l t e d  i n  a r e t u r n  of T-ABC t o  
92% of p re - t ryps in  va lues .  Seventy-e ight  t o  80% of  these  regenera ted  T-ABC could be blocked 
wi th  i d i o t y p i c  a n t i s e r a .  
azobenzenearsonate (RAT) imune  guinea p ig  LNC. Ne i the r  T- rn B-ABC were blocked i n  t h i s  
heterologous sys  tem. Fur the r  b locking  experiments were performed t o  c h a r a c t e r i z e  the na tu re  
of  the T-ABC recep to r .  
T-ABC. However, p re l iminary  d a t a  i n d i c a t e  t h a t  a 2 an t i -13  serum i n h i b i t s  the  T-ABC popula- 
t i o n  bu t  no t  the B-ABC. These d a t a  i n d i c a t e  t h a t  T c e l l s  syn thes i ze  r ecep to r s  which sha re  
i d i o t y p i c  de te rminants  w i th  a n t i - t y r ( N )  an t ibod ie s .  The na tu re  of  t he  r ecep to r  on which 
the i d i o t y p i c  de te rminants  a r e  found i s  open t o  ques t ion .  Our d a t a  sugges t  t h a t  i d i o t y p i c  
de te rminants  found on Ig-V reg ions  may be l i nked  t o  a h i s t o c o m p a t i b i l i t y  gene product  on T 
c e l l s .  

S p e c i f i c i t y  of the  i d i o t y p i c  a n t i s e r a  was t e s t e d  i n  L- tyros ine-p-  

A v a r i e t y  of a n t i - I g  r eagen t s ,  which block B-ABC, do  not i n h i b i t  

954 EXPRESSION OF A CROSS REACTIVE IDIOTYPE ON THE IgG2C SUBCLASS OF RAT ANTI-SACHO ANTI- 
BODY. Gerr ie  A. Lesl ie, Dept. o f  Microbiology 8 Immunology. Univ. Oregon Health 
Sciences Center. Portland, OR 97201. 

Eight inbred r a t  s t r a i n s  when hyperimmunized w i th  Group A Streptococcal vaccine (GASV) pro- 
duced only low leve ls  (0-1.7 mg/ml) of p r e c i p i t a t i n g  ant i -s t reptococcal  carbohydrate antibody 
(anti-SACHO). I n  contrast. p a r t i a l l y  inbred Sprague-Dawley-derived r a t s  (HPR) produced i n  
our laboratory produce 5-36 mglml p r e c i p i t a t i n g  anti-SACHO. A high percentage o f  immunized 
animals possessed a cross-reactive id io type,  Id- I .  
haplotype and the expression o f  I d - I  nor the  magnitude o f  the anti-SACHO response. Pre- 
l iminary F1 and backcross data suggest dominance o f  the high-responsiveness. 

most t o t a l l y  o f  the minor IgG2c subclass. 
creased up t o  100 times over tha t  found i n  preimmune serum e.g. 0.24 m g l m l  pre t o  25.0 ntg /ml  
post-immunization. In contrast  the t o t a l  IgGZa and IgG2b were r a r e l y  s i g n i f i c a n t  l y  changed. 
These data suggest t ha t  Id- I  i s  p r e f e r e n t i a l l y  expressed on IgG2c anti-SACHO. 

anti-IgG2c subclass suppression on anti-SACHO,idiotype,and innunoglobulin expression. I n i -  
t i a l  s tud ies have shoun tha t  neonatal admin is t ra t ion o f  a n t i v  suppresses IgM. IgD, IgA and 
IgG synthesis. 

No c o r r e l a t i o n  was found between Ag-B 

Spec i f i ca l l y  p u r i f i e d  p r e c i p i t a t i n g  IgG anti-SACHO from 6 inbred s t ra ins  and HPR were a l -  
O f  16 animals examined the t o t a l  serum IgG2c in- 

Studies are i n  progress t o  assess the e f f e c t  of a n t i  r a t  IgM (u )  and IgD (6) c lass and 

955 

combination. While i d io t ype  inher i tance has provided unique immunogenetic information, the 
u t i l i t y  of such studies i s  l i m i t e d  because genes a t  two l o c i  are requi red f o r  expression 
of a given id io type.  
i t s  i n te rp re ta t i on .  The requirement f o r  genes a t  two l o c i  i s  e l iminated by the use o f  a n t i  
I d  s p e c i f i c  f o r  H ( a n t i  HId) o r  L ( a n t i  LId) chain i d i o t y p i c  determinants. Such reagents 
have been used t o  screen f o r  the presence o f  antibodies w i t h  i d i o t y p i c  s i m i l a r i t i e s .  Use 
o f  an a n t i  L Id  preparation s p e c i f i c a l l y  i so la ted  from an i d i o t y p i c  antiserum s p e c i f i c  f o r  
4539 Ab revealed t h a t  56% o f  re la ted  rabb i t s  produced crossreact ive ant is t reptococcal  a n t i -  
bodies, wh i l e  no crossreactions were found i n  nonrelated rabb i t s  subjected t o  s i m i l a r  i m -  
munization protocols .  
used t o  show c ross reac t i v i t y  i n  45% o f  immunized re la ted  rabb i t s .  Furthermore, the HId was 
shown t o  be l i nked  t o  the a3 a l l o t ype  present i n  a s p e c i f i c  al logroup (J ) .  
a l l  but  one o f  the re la ted  rabb i t s  w i t h  the J a l logroup i n h i b i t e d  the b ind ing o f  4135 Ab t o  
the a n t i  H ld reagent. One r a b b i t  l ack ing  the a3 a l l o t y p e  produced s i g n i f i c a n t  amounts o f  
HID-reactive antibodies. 
we l l  as the a l l o t ype  d l l ,  which i s  cha rac te r i s t i c  o f  the J al logroup. 
of l a t e n t  a l lo types and id io t ype  suggest the involvement o f  complex regulatory  mechanisms 
governing the occurrence of nominal and l a t e n t  a l lo types.  

CHAIN SPECIFIC IDIOTYPES I N  STUDIES ON THE INHERITANCE OF RABBIT ANTIBODIES, T.J. 
Kindt, J.A. Sogn, and M. Yarmush, The Rockefel ler Univers i ty ,  New York, NY 10021. 
I d i o t y p i c  ant isera ( a n t i  I d )  i n  the r a b b i t  normally recognize on ly  a s p e c i f i c  H-L 

This reduces the l i k e l i h o o d  o f  observing inher i tance and complicates 

An a n t i  HI6 s p e c i f i c  f o r  the H chain o f  4135 Ab has been prepared and 

Antiserum from 

Upon i s o l a t i o n ,  these antibodies were shown t o  express l a t e n t  a3 as 
Such l i nked  expression 
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956 ISOLATION OF FUNCTIONALLY HOMOGENEOUS IDIOTYPIC ANTIBODIES. J.A. Sogn, M. Mudgett, 
J.E. Coligan, and T.J. Kindt. 
Precise genetic information can be obtained by studies on idiotype (Id) inheritance 

using idiotypic antibodies (anti-Id) with specificity for limited and defined portions of an 
antibody V region. Antisera specific for Id determinants limited to a single antibody chain 
have been prepared by immunization o f  rabbits with appropriate hybrid immunoglobulin molecules. 
These antisera have been useful in genetic studies, and the finding that such anti-Id contain 
a limited number of specific antibody components has made it possible to obtain even more 
restricted antisera using three different approaches. First, preparative isoelectric focusing 
in Sephadex gel of anti-Id antibodies isolated by immunoadsorbent techniques has allowed the 
isolation of several monoclonal antibodies from a single antiserum. Second, inheritance 
studies using chain-specific anti-Id antisera have identified a large number of sera cross- 
reactive with the proband antibody in a homologous inhibition o f  binding radioimmunoassay. 
Studies on the ability of mirtures of sera to inhibit idiotypic binding have revealed that a 
small number o f  independently inherited determinants are recognized by the anti-Id antiserum. 
Absorption of the antiserum with appropriate crossreactive sera can yield an anti-Id antiserum 
specific for a single determinant. 
differential hapten inhibitability by absorbing specific anti-Id antibodies to an immunoadsor- 
bent column containing the proband antibody and eluting first with hapten reactive with the 
proband antibody and subsequently with a nonspecific.chaotropic agent. The fractions obtained 
differ electrophoretically and appear to recognize two distinct classes of idiotypic deter- 
minants. 

The Rockefeller University, New York, N.Y. 10021 

Third, antisera have been fractionated on the basis of 

957 STRUCTURAL ANALYSIS OF TIE BINDING SITE REPERTOIRE OF RABBIT ANTIBODIES SPECIFIC FOR 
PNEUMOCOCCAL WLYSACCHARIDES, L. E. Cannon, M.N. Margolies and E. Haber, Mass. Gen. 

Hosp. and Harvard Medical School, Boston, MA 
The primary structures of the variable (V) domains (VH and VL) of three homogeneous 

antipneumococcal type I11 polysaccharide (S3) antibodies have been determined. These anti- 
bodies were elicited in outbred rabbits and selected for study solely on the basis of spec- 
ificity for the 53 antigen. The antigen complementarity-determining regions of these and six 
other anti-S3 antibody light (L) chains demonstrate marked differences in both amino acid 
sequence and length. 
framework structures. 
the heavy (H) chains of anti-S3 antibodies, including differences in length at positions 95 
to 110. 
Analysis of these VL and V, structures indicates: (1) a diverse spectm of B cell products 
with specificity for the same antigen, (2)  a greater diversity of framework structures for 
VL than for VH, suggesting a larger number of structural genes for Kappa VL than for V , and 
(3) diversification of antigen complementarity-determining regions greatly exceeds tha? of 
the V region framework with respect to amino acid substitutions, deletions or insertions, and 
the frequency of two and three nucleotide base change events. These findings are most easily 
accommodated by a somatic mechanism for the generation of V region diversity. 

02114 

Though less marked, sequence differences are also found among these VL 
Diversity among complementarity-determining regions is also found for 

In contrast to VL, the VH framework is highly conserved for a given group a allotype. 
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REGULATION OF IDIOTYPES EXPRESSED ON RECEPTORS OF PHOSPHORYLCHOLINE-SPECIFIC B AND 
T LYMPHOCYTES, H. Cosenza, A.A. Augustin and 1I.H. Julius, Basel Institute for 
IINnunOlOgy, Postfach 4005 Basel, Switzerland. 

809 

Immunoglobulin (19) receptors on phosphorycholine (PCI-specific B cells bear predominant- 
ly the idiotype characteristic of the Balb/c PC-binding myeloma protein TEPC 15(Tl5), 1.e. 
antibodies directed to the T15 idiotype specifically inhibit induction of an anti-PC response 
(1). 
on PC-specific T cells, we developed a functional assay for PC-specific helper cells. Balb/c 
mice were immunized with PC coupled onto isologous myeloma proteins. Splenic T cells were 
transferred along with BSA-primed B cells into irradiated syngeneic recipients which were 
then challenged with PC-BSA. Our results indlcate that PC-specific helper T cells collaborate 
with BSA-specific B cells in the induction of an anti-BSA PFC response. Their helper activity 
was completely inhibited when the irradiated recipients were injected with anti-Tl5 antibodies 
prior to cell transfer. Furthermore, we have been able to prime PC-specific T cells by 
injecting Balb/c mice with l o w  doses of anti-T15 antibodies. Therefore, in ,parallel with 
their B cell counterparts, receptors on T cells bear predominantly the T15 idiotype. 

Injection of Balb/c mice with anti-T15 antibodies at birth changes the idiotypic pattern 
of the anti-PC antibodies from T15-positive (T15') to Tl5-negative (Tl5-), i.e. a' the B cell 
level, the majority of PC-specific precursors bear Ig receptors which express T15 idiotypes 
( 2 ) .  If neonatal suppression of the T15 idiotype also induces a parallel change in the 

primed T cells from T15- mice should not be inhibited by anti-T15 antibodies. 
transferred PC-specific T cells from T15- mice along with BSA-primed B cells from Tl5' mice 
into T15' irradiated recipients which were challenged with PC-BSA. 
obtained was not inhibited by pre-treatment of the irradiated recipients with anti-Tli anti- 
bodies. 
parallel behaviour of PC-specific B and T cells from normal and neonatally suppressed Balb/c 
mice suggests that both lymphocyte lineages are governed by similar regulatory mechanisms. 
These results shall be considered along with evidence indicating that autologous anti- 
idiotypic antibodies can regulate the idiotypic pattern of the response to PC. 

1. Cosenza, H. and Kohler, H. (1972) Proc. Nat. Acad. Sci. (Wash.) g:2701. 

2. Cosenza, H., Julius, M . H .  and Augustin, A.A. Transpl. Rev. 34, in press. 

To determine whether this "idiotypic homogeneity" is also characteristic of receptors 

idiotypic pattern of receptors expressed on PC-specific T cells, the helner activity of PC- 
To this end, we 

The anti-BSA PFC response 

This Thus, PC-specific T cells from neonatally suppressed mice bear T15- receptors. 

810 IDIOTYPIC ANALYSIS OF T CELL RECEPTOR VARIABLE REGIONS. K. Eichmann, 
Institute for Immunology and Genetics, German Cancer Research Center, 
D-6900 Heidelberg, F.R.G. 

T cells interact with antigen using thus for unidentified receptor molecules 
which do not appear to possess classical immunoglobulin structure (1). By a 
variety of techniques it can be shown that T cell receptors interact withanti- 
idiotypic antibodies prepared against isolated serum antibodies, suggesting 
that certain parts of the variable regions are shared between T cell receptors 
and serum antibodies: Experiments exploiting the genetic polymorphism of idio- 
types ( 2 )  and immunochemical experiments utilizing anti-idiotypic antisera with 
preferential reactivity towards either the Vg or the VL region, have suggested 
that the structural basis for the idiotypic similarity between T and B cells is 
the VH region. 

The present experiments represent a continuation of these studies, using 
anti-idiotypic antisera prepared against antibody molecules artificially con- 
structed from the H and L chains, respectively, from a monoclonal antibody(A5A) 
with specificity for Group A streptococcal carbohydrate and from pooled mouse 
immunoglobulin. These antisera exclusively react with the V region of the poly- 
peptide chain derived from the A5A antibody, and are therefore entirely speci- 
fic for either its vH or its VL region. These antisera are referred to as anti- 
HId and anti-LId, respectively. The analysis of such antisera is based on the 
previously described induction and inhibition of helper activity using Group A 
streptococci as carrier to which a hapten has been coupled (3,4). Induction of 
helper activity was achieved with either of two different anti-HId antibodies 
whereas one of two anti-LId antibodies gave no and the other marginal helper 
induction. Similarly,complete inhibition of helper activity in vitro was achie- 
ved with both anti-HId antibodies, whereas both anti-LId antisera caused slight 
inhibition also seen with normal control serum. Taken together, the data strong- 
ly support the concept that the immunoglobulin VH region is part of the T cell 
receptor whereas VL regions do not appear to be present on T cells. 
1 )  Krawinkel,U., Cramer,M., Berek,C., Hammerling,G., Black,S.J., Rajewsky,K., 

and Eichmann,K. (1975) C.S.H.Symp.Quant.Bio1. 41, in press. 
2 )  Eichmann,K. (1975) Immunogenetics 2 ,  491. 
3) Eichmann,K. and Rajewsky,K. (1975) Eur. J. Immunol. 2 ,  661. 
4) Black,S.J., Hammerling,G., Berek,C., Rajewsky,K., and Eichmann,K. (1976) 

J. Exp. Ned. 143, 846. 

21 4 



Thursday, March 24, 1977 Regulation of the Immune System 

958 ROLE OF MEMBRANE LIPID COMPOSITION AND FLUIDITY I N  IWUNE REACTIVITY. Stanley 
Shimizu, Gail  Mandel, Chris Puchalski,Ronald G i l l  and Wi l l iam Clark. Department o f  

A number of i nves t i ga to rs  using a v a r i e t y  o f  approaches have suggested t h a t  a l t e ra t i ons  
Biology and the Molecular Biology I n s t i t u t e ,  UCLA, Los Angeles C a l i f o r n i a  90024. 

i n  plasma membrane l i p i d  composition and f l u i d i t y  are an e a r l y  consequence o f  lymphocyte 
ac t i va t i on .  However, the r o l e  o f  such a l t e r a t i o n s  i n  e i t h e r  the generation o r  expression o f  
immune function has been d i f f i c u l t  t o  def ine.  Recently, we have successfu l ly  adapted techni -  
ques o r i g i n a l l y  developed f o r  f i b rob las ts ,  t o  manipulate i n  a con t ro l l ed  way the f a t t y  ac id  
composition (determined by GC analys is)  and the f l u id i t y (de te rm ined  by ESR) o f  lymphoid c e l l  
plasma membranes.Under appropriate condi t ions we are able t o  achieve extensive s u b s t i t u t i o n  
o f  f a t t y  acids o f  con t ro l l ed  chain length and sa tu ra t i on  i n t o  the membrane phosphatides o f  
both restinglymphocytes, and o f  various lymphoid tumor c e l l s  used as ta rge ts  i n  imnune assays. 
These a1 te ra t i ons  have profound and i n t e r e s t i n g  e f f e c t s  on imnune r e a c t i v i t i e s .  Decreasing 
the membrane f l u i d i t y  o f  EL-4 ta rge t  c e l l  membranes decreases t h e i r  s u s c e p t i b i l i t y  t o  l y s i s  
by cy to tox i c  e f f e c t o r  c e l l s .  This i s  accompanied by a concomi tan t  decrease i n  format ion o f  
v i s i b l e  e f fec to r - ta rge t  c e l l  conjugates. Cyto lys is  and conjugate formation can both be resto-  
red t o  normal by ad jus t i ng  the temperature t o  a p o i n t  where the n o n a l  f l u i d  s ta te  o f  the 
membrane i s  restored. Complement-mediated l y s i s  o f  EL-4 ce l l s ,  on the other  hand, i s  complete- 
l y  unaffected by i d e n t i c a l  a l t e r a t i o n s  i n  membrane f l u id i t y .We are c u r r e n t l y  examining the 
e f f e c t  o f  a l t e red  plasma membrane s t ruc tu re  and f l u i d i t y  on the a b i l i t y  o f  T c e l l s  t o  
become sens i t i zed  i n  v i t r o  and t o  express cy to tox i c  funct ion.  

959 THE EFFECT OF LIPID SUBSTITUENTS ON ANTIGEN STIMULATION OF LYMPHOCYTES, 
Sidney Leskowitz and Daniel Mattern, Tufts University School of Medicine, Boston, 
Mass. 02111. -- In  Vi t ro  s t imulat ion of lymphocytes from guinea pigs  sens i t ized  to N-acetyl tyrosine 

azobenzenearsonate (ABn-tyr) exhib i t s  dose response curves t h a t  show maximal s t imulat ion 
a t  about 100 ug w i t h  no real inh ib i t ion  a t  the l a r g e s t  doses studied (400 pq). 

with f a t t y  acids  of chain lengths Cg, C12, C16.  All of these der ivat ives  had roughly 
equivalent  a b i l i t y  t o  sens i t ize  i n  vivo however t h e i r  a b i l i t y  t o  s t imulate  sens i t ized  
lymphocytes i n  v i t r o  was markedly d i f fe ren t .  
optimal dose f o r  s t imulat ion decreased t o  2 pg f o r  the C16 compound; la rger  doses were 
toxic .  

The tendency f o r  these l i p i d  der ivat ives  t o  s t i c k  t o  c e l l  membranes was confirmed by 
t e s t i n g  passive sens i t iza t ion  of red c e l l s  f o r  hernolysis w i t h  antibody t o  the ABA hapten. 
Only the C 1 2  and C16 der ivat ives  w e r e  act ive.  

We a r e  now t ry ing  t o  determine whether these substances can t r igger  lymphocytes 
d i r e c t l y  by t h e i r  a b i l i t y  t o  i n s e r t  i n t o  membranes as well as  to r e a c t  with spec i f ic  recep- 
t o r s  or whether (s ince t h i s  response is macrophage-dependent) attachment t o  macrophages 
i s  a pre-requis i te .  

A number of der ivat ives  were synthesized i n  which the  NHz group of ABA-tyr was reacted 

As the hydrocarbon chain length increased the 

FUNCTIONAL. RELATIONSHIP OF CHOLESTEROL AND CYTOSKELETON CWONENTS I N  MAMMALIAN PLASMA 

Bar Harbor, Maine 04609. 
The s t e r o l  i n  mamalian plasma membranes can be depleted up to  50% of the or ig ina l  content 

960 MEMBRANES, Hans-J8rg Heiniger, Andrew A .  Xandutsch, and Harry W. Chen, The Jackson Laboratory, 

under appropriate cul ture  conditions by blocking the de-novo synthesis of cholesterol  with 
c e r t a i n  oxygenated der ivat ives  of cholesterol  which spec i f ica l ly  depress the a c t i v i t y  of the r a t e  
l imit ing enzyme, HMG-CoA reductase, i n  the cholesterol  synthet ic  pathway (1) .  We have 
demonstrated t h a t  such a deplet ion of membrane s t e r o l s  i n  mouse L-cel ls  reduces or abolishes 
endocytosis, i . e .  the uptake of so lu tes  by formation of membrane ves ic les  (2) .  This loss  of 
endocytosis was prevented or reversed i f  the c e l l s  were incubated with cholesterol ,  desmosterol, 
OK mevalonic acid (the product of HMG-CoA reductase) .  In  L-cel ls  with a normal s t e r o l  content 
endocytosis is  s t r i c t l y  temperature dependent and no breaks i n  the Arrhenius p l o t s  a r e  detectable ,  
i . e .  no temperature-related phase t rans i t ions  a re  evident .  In  L-cel ls  with reduced s t e r o l  content 
a break i n  the  Arrhenius p l o t  i s  observed within a temperature range of 16°C t o  19°C. 
t h i s  temperature range the r a t e  of endocytose i s  s imi la r  between the control  and s t e r o l  
def ic ien t  c e l l s  but above t h i s  temperature the r a t e  i n  s te ro l -def ic ien t  c e l l s  i s  grea t ly  reduced. 
Cel ls  t reated with drugs which a f f e c t  the cytoskeleton (microfilaments and microtubules) a l s o  
severely reduce endocytosis. However unl ike c e l l s  t rea ted  with the s t e r o l  inh ib i tor  no breaks 
i n  the Arrhenius p l o t  a re  observed (3) .  These r e s u l t s  lead us to  hypothesize t h a t  cholesterol  
through i t s  modulation of the f l u i d i t y  of the plasma membrane may crea te  an "anchor-environment" 
required f o r  the cytoskeleton to  execute membrane deformation (endocytosis, exocytosis) .  
Experiments t o  substant ia te  t h i s  hypothesis a r e  underway. 

i n  press. 2 )  Heiniger, H .  J . ,  e t  a l .  Nature 263, 515, 1976. 3) Heiniger, H .  J., e t  a l . ,  i n  
preparation. Supported by N C I  contract  CP 33255 and N C I  grants  CA 02758 and GM 22900. 

Below 

1) Kandutsch, A .  A . ,  e t  a l .  J B C  248, 8408, 1973, ibid JBC 249, 6057, 1974, ibid J B C ,  1977, 
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961 DIFFERENTIAL EFFECT BY LPS ON THE MOBILITY OF IgM AND IgG RECEPTORS OF 
MOUSE B LYMPHOCYTES., K.A. Krolick, B.J. Wisnieski, and E. E. Sercarz. 
Anti-Ig induced redistributlon of different surface.Ig (sI~) classes 

was studied as a function o f  temperature, and.correlated with pembrane phase 
transitions as revealed by electron spin resonance spectroscopy (ESR). FITC- 
anti-IgGZ and -1gM induce patching and capping which proceed with increasing 
rates from 2' to 40°C (measured at 2"  intervals). Characteristie temperatures 
mark the onset of discontinuities in such rate changes. IgGZ-bearing cells dis- 
play discontinuities at 1 4 " ,  22 ' .  2 8 "  and 36'C, while IgM-bearing cells display 
discontinuities at 18'. 2 4 " ,  3Z0, and 38'C. ESR studies employing the spin la- 
bel SN10, a nitroxide substituted decahe, indicate that these temperatures are 
a function of phase transitions in the B cell membrane. Furthermore, treatment 
with mitogenic doses of lipopolysaccharide (LPS) has direct, but differential 
effects on the mobility of  sIgM and sIgGZ. After 15 minute exposure of IgM+ 
cells to 50ug/ml LPS at 3 7 " ,  a shift of receptor activity is observed toward 
lower temperatures, indicating a direct fluidizing influence by the mitogen. 
IgGZ+ cells demonstrate a shift toward higher temperatures, implying that LPS 
has a direct rigidifying effect at the cell surface. We concldethat membranes 
of IgM cells are less fluid than IgGZ cells, and consequently require higher 
temperatures to allow comparable lateral IgM receptor movement. In addition, 
LES interacts with both populations, but activating ability may rest on how the 
mitogen influences the physical state of the cell membranes involved. 

RESPONSE PATTERN OF B CELLS AFTER POLYCLONAL ACTIVATION, Eva Gronowicz, Samuel 
Strober and Wes van der Loo, Stanford University School of Medicine, Stanford, 
California 94305. 

962 

The characteristics of murine spleen cells responding to polyclonal B cell activators 
were investigated. Cells were cultured either in serumfree medium i n  high cell densities, 
or in low cell densities in medium containing fetal calf serum and 2-mercaptoethanol. 
Lipopolysaccharide (LPS), purified protein derivative from tuberculin and dextran-sulphate 
activated B cells in both culture systems, and at least in the high cell density cultures 
activated distinct subsets of B cells. LPS activation in serumfree cultures resulted in 
only IgH secretion, whereas cells activated in low cell density cultures secreted IgM, 
lgG and lgGl antibodies. Evidence will be presented that the same subset of B cells is 
act3vated by LPS in the two culture systems. These results suggest that the functional 
performance of B cells can vary with different culture conditions. 

IgM AND IgG SECRETION AFTER LPS ACTIVATIOPI OF MOUSE SPLEEN CELLS. 
Eva Gronowicz, Jim P. SchrOder, Depts. of Genetics and Medicine, Stanford University 
School of Medicine, Stanford, CA, 94305. 
Mouse spleen cells were activated by lipopolysaccharide (LPS) in low cell density 

Wessel van der Loo, 963 

cultures in medium containing fetal calf serum and 2-mercaptoethanol. Cells from C3H mice 
gave a higher response than cells from SJL or (SJL x SJA)F1 mice. Tie response was charac- 
terized by a rapid appearance of IgM secreting cells, while IgG secreting cells appeared 
some days later. In all strains most of the IgG was of the IgG subclass, and only a small 
number of IgGl positive cells were detected (IgG3 was not test&). At the time the IgGl 
positive cells appear in the cultures, approximately half of these were also positive for 
IgM. IgG2 and IgM simultaneously was less 
than 5% of the total IgG2 producing cells throughout the culture period. The mitotic index 
was high (>lo%) at the peak of activation, indicating that the large majority of the cells 
were actively proliferating. 

In contrast, the number of cells synthesizing 
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964 POSSIBLE IMPORTANCE OF UNSATITRATET FATE ACIDS II< LYMPHOWJ!E AND MAST CELL AMIIVA- 
TION, Charles W. Parker, Timthy J. Sullivan, and James P. Kelly, Dept. of Med., 
Washington University School of Medicine, St. Louis, MO 63110 
Human lymphocyte responses (3H thymidine uptake) to 4 different classes of mitogens 

(periodate, lectins, anti-thymocyte globulin, and A23187) were essentially unaffected by 
indomethacin and aspirin, which inhibit the cyclo-oxygenase pathway of arachidonic acid (AA, 
5,8,ll,14-eicosatetraenoic acid) metabolism. 
acid (ETYA), an AA analogue with triple bonds at the 5,8,11,14 positions which inhibits both 
the cyclo-oxygenase and lipoxygenase pathways, was inhibitory. 
rwersed the ETYA inhibition. 
by radioimmmoassay) in intact lymphocytes whereas other long chain fatty acids were less 
effective. 
AA and other fatty.acids were shown not to interfere in the CAMP radioimnmoassay. 
lowered basal CAMP levels and inhibited the AA response. The mechanism of the AA induced 
increase in CAMP in lymphocytes is presently unclear. 
lymphocyte subcellular fractions fails to increase or decrease adenylate cyclase activity. 
However, modest increases in enzyme activity are seen when lipid extracts from cells pre- 
stimulated with EIA or con A are used. ETYA also markedly inhibits imimmologically and non- 
immunologically stimulated histamine release from purified rat mast cells whereas M (30-100 
p!) enhances these responses. 
immunologic (and other cell) activation analogous to that postulated previously for cyclic 
nucleotides and calcium. 

By contrast, 4-100 pM 5,8,11,14-eicosatetraynoic 

AA partially or completely 
AA markedly and rapidly stimlated CAMP accwrmlation (measured 

AA also potentiated and prolonged the early CAMP response to mitogenic lectins. 
ETYA 

Direct addition of AA or ETYA to 

Unsaturated fatty acids may play an important role in 

965 EFFECT OF MITOGENS ON IN VITRO LYMPHOCYTE-MACROPHAGE INTERACTIONS. C. A. Abel, 
C. A. Stoecker and B. M. Rickard. National Jewish Hospital and Research Center, 
Denver, Colorado 80206. 

The effect of mitogens on in vitro murine lymphocyte-macrophage interactions was studied 
by comparing the number of T or B cells bound to macrophages in the absence and in the 
presence of mitogens. 
the binding of T cells to macrophages (25-fold) when used in mitogenic doses. 
doses o f  Con A (20-50 pg/ml) did not enhance the binding o f  T cells, while identical doses 
of Succinyl-Con A (A-Con A), induced T cell mitogenesis and also increased significantly 
the binding of T cells to macrophages. PHA, which in mitogenic doses agglutinates lympho- 
cytes, also increased the binding of T cells to macrophages (35-fold). Neither Con A nor 
PHA increased the binding of B cells. Lobster Agglutinin (LA9 l), a B cell mitogen, which 
agglutinates both T and B cells, increased the binding of B cells (50-fold), but not o f  T 
cells. However, LPS, another B cell mitogen, did not increase the binding o f  either T or 
B cells to macrophages. These observations indicate that Con A, S-Con A ,  PHA and LAg 1 
specifically enhance intercellular contacts between responder lymphocytes and macrophages, 
and suggest that stable interactions between these cells are important in the induction of 
lymphocyte mitogenesis. 

Con A, a T cell mitogen which binds equally to T and B cells, increased 
Non-mitogenic, 

966 PROTEOLYTIC ACTIVITY AT THE SURFACE 07 GLASS-ADHERENT LEUKOCYTES AND ITS POSSIBLE 
ROLE I N  CELL COMMUNICATION, Zolth A. T8kCs and Richard O'Brien, Cell Membrane Lab, 
LAC/USC Cancer Center, Depts. Biochem. & Path., USC School of Med., Los Aigeles, CA 
90033 
Lymphocyte transformation by phytohemagglutinin or by periodate treatment requires 

the presence o f  glass-adherent leukocytes (GAL). Contact with periodate-treated macrophages 
transforms peripheral T lymphocytes. The molecdlar bases of this cell communication are not 
established. 
faces. Radioactive substrate, I-labeled casein, is covalently linked to nodified latex 
beads, which are rolled oder the surfaces of cells. Proteolysis is expressed by delocaliza- 
tion of labeled peptides from the solid support. 
able proteolytic activity on human peripheral lymphocytes and GAL prior to and after peri- 
odate oxidation. Under the same conditions used for obtaining lymphocyte transformation, low 
levels o f  proteolysis were detected on both the nonadherent and on the adherent populations 
of cells prior to the treatment. Within 30 min after treatment, the nonadherent population 
expressed about l5-Zpk increased proteolysis. The adherent cell population, however, had a 
marked increase of 250-3031/, of proteolytic activity which persisted foF  several hours. No 
corresponding increase in released proteolytic activity was observed nor was cell viability 
diminished. Activity detected at the surface was not inhibited by a ten-thousaid fold excess 
of unlabeled protein in solution. The increased activity was not inhibited by cyclohexamide, 
indicating that an enzyme activation may occur. Since proteases have been shown to transform 
lymphocytes we suggest that peripheral lymphocytes may be Todified by mitogen-activated pro- 
teolytic enzymes at the GAL surfaces, which may result in their further differentiation. 

We have developed125method to estimate proteolytic activity at viable cell sur- 

Using this method we have measured avail- 
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967 SECRETED PRODUCTS ASSOCIATED WITH HUMAN BETA2-MICROGLOBULIN FROM ACTIVATED LYMPHO- 
CYTES. Vernon C. Maino, Ralph T. Kubo and Howard M. Grey. National Jewish Hospital 
& Res. Ctr., Denver, CO. 80206 
Studies with mitogen activated human lymphocytes indicated that activated T cells 

were capable o f  synthesizing and secreting large molecular weight proteins associated with 
beta2-microglobul in (p2m). Analysis o f  lactoperoxidase- or metabolically-labeled tonsil 
lymphocytes by specific imnune precipitation and SDS polyacrylamide gel electrophoresis 
revealed a single 45,000 dal ton HL-A component associated with p2m. Recent demonstrations 
that p2m may additionally be associated with soluble products (for example, the allogeneic 
effect factor) prompted us to examine secreted p2m from mitogen-activated lymphocytes. 
Maximal secretion of p2m from PHA-activated cells internally labeled with 3H-leucine was 
found 48 to 72 hours following stimulation. Analysis of anti-p2m imnune precipitates on 
reduced SDS polyacrylamide gels revealed three components o f  70,000, 45,000 and 25,000 
daltons plus the 12,000 dalton P2m. Furthermore, at least two of these components were 
secreted by isolated T cells; the "B" cell population on the other hand did not secrete 
significant amunts of these products. Additionally, these p2m-associated proteins could 
not be imnunoprecipitated with rabbit anti-HL-A or anti-Ia sera. These studies suggest 
secreted p2m may exist as a subunit of products other than the major histocompatibility 
antigens. The identification of these proteins and their relationship to T cell function 
is currently being investigated. 

968 STIMULATION OF MURINE B LYMPHOCYTES BY Fc FRAGMENTS OF IgG A N D  IgM. 
Monique A. B e m n  and Wil l iam 0. Weigle, Scripps Clinic and Reseamh Foundation, La Jolla, 
CA.  92037 
B lymphocytes have been shown to have affinity for the Fc portion of antibodies, antigen-antibody 

complexes, and aggregated lg. Our studies show that norm1 muse spleen cells can be activated in vitro 
with soluble Fc fragments o f  human, rabbit, or goat IgG, as well as Fc from o human I g M  myeloma: %t 
transformation, increased 3H-thymidine incorporation (up to 150-fold), and polyclonal antibody synthesis 
are o p t i m l  between days 4 and 5 of  culture. Fab or F(ab')2 fragments are not stimulatory, and incubotion 
with intact heat-aggregated human IgG (HGG) results only in a small increase in the mte of  DNA synthesis. 
The response to Fc fmgments can be shown i n  serum-free medium or medium supplemented with fresh or 
heated (56OC, 30 min) autologous mouse serum, but i s  inhibited by small amunts of  muse anti-HGG senrm. 
After reduction and alkylation, Fc fragments show a reduced stimulatary activi ty when tested at low concen- 
trations. The findings that the mitogenic response to human Fc is not impaired in HGG-tolemot mice, and 
that no detectable PFC specific for HGG are induced by Fc in norm1 spleen ce l l  cultures, suggest that the 
response is  not related to the immune response o f  mice to HGG as an antigen, but rather represents a general 
phenomenon (clonal expansion) of lymphocytes reacting with the modified Fc portion o f  I g  molecules (i.e., 
as in AgAb complexes). The responding cells, presurmbly Fc receptor lymphocytes, ore notanti-T ce l l  
serum sensitive, are nylon wool adherent, can be rosetted with RBC coated with goat F(ab')2 anti-mouse lg, 
and are present i n  the spleens of  nude mice. 

969 IMMUNE COMPLEX-INDUCED CHANGES IN THE SURFACE PROPERTIES OF MONOLAYERS OF MACROPHAGE 
MEMBRANES, Po-Shun Wu, Mark W. Cowden and Sore11 L. Schwartz, Georgetown University, 
Washington, D.C. 20007 
Transduction of  agonist/membrane interactions to cellular responses has received wide 

interest in areas of hormone/receptor and drugfreceptor interactions as well as in membrane 
signaling in immunology. Possible mechanisms, among others, include: direct conversion of 
receptor to effector protein (e.g., direct enzyme activation or inactivation); receptor ---t 
effector activation; receptor ---?phospholipid ---> effector activation. With regard to the 
latter, we have prepared lyophilized fractions of membranes from normal (NM) and BCG-induced 
(BCGM) rabbit alveolar macrophages. The total lipid fractions of both membranes were about 
the same. However, BCGM had about a two-fold higher fraction of lipid phosphate and cholester- 
o l .  Monolayers of each membrane fraction were spread on an automated Langmuir trough and area 
changes measured at a constant surface pressure (25 dynes). The following were added to the 
subphase: egg albumin (EA)/rabbit anti-EA serum (IRS) [EA-IRS]; EA/non-immune rabbit serum 
LEA-NRS]; EA/fetal calf serum LEA-FCSI. All of the mixtures caused a non-specific protein in- 
duced expansion. EA-IRS caused a substantial increase in the rate of expansion of BCGM as 
compared to EA-NRS and EA-FCS. This differential was not seen following the use of IRS alone 
nor could it be demonstrated in NM. 
membrane expanding agents such as chlorpromazine. It has been known for a few years that en- 
zymes within phospholipid membranes 
membranes. 
membrane contraction in phagocytosis by certain cells. 

Further experiments showed BCGM to be more responsive to 

can be activated by viscotropic changes induced in the 
Such a possibility might exist for a means of transduction of membrane contact to 
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970 ACTIVATION OF MURINE LYMPHOCYTES BY ANTI-IMMUNOGLOBULIN. Donna G. Sieckmann, Richard 
Asofsky, Donald E. Mosier and William E. Paul, NIAID, NIH, Bethesda, Md. 20014. 

In an effort to delineate further the molecular requirements for B lymphocyte activation, 
we have reinvestigated the capacity of anti-immunoglobulin (Ig) antibodies to stimulate & 
vitro DNA synthesis by mouse spleen cells. We find that a goat anti-mouse !J antiserum, and 
specifically purified goat anti-mouse IgGK an rabbit anti-mouse K antibodies cause prolifer- 
ation of spleen cells from adult BDF mice. 'H-TdR uptake in 64 hour microtiter cultures to 
which anti-Ig was added was 20-60,006 cpm with non-stimulated controls of 1-5,000 cpm; in par- 
allel cultures LPS caused a response of 60-100,000 cpm. The anti-Ig sera and antibodies had 
been rendered specific by absorption with mouse tissues and/or passage over imunoadsorbant 
columns. The proliferation induced by these reagents could be inhibited by incorporating myel- 
oma proteins of the appropriate class in the culture; these proteins had no effect on LPS in- 
duced proliferation. In addition, specifically purified goat anti-ferritin antibody had no 
stimulatory effect. In contrast to the responsiveness of spleen cells, neither thymocytes nor 
nylon-wool column purified T lymphocytes responded to anti-Ig, suggesting that the response 
was dependent on B cells. The capacity of spleen cells to respond to anti-Ig was age-dependent 
in that cells from BDF mice less than four weeks of age show little response; in contrast to 
a previous report (Weiber, g e. J. Immunol. 116: 1656, 1976), spleen cells from mice of 8 to 
12 weeks of age respond well to anti-Ig. We suggest that anti-Ig stimulates proliferation of 
a mature subpopulation of B lymphocytes. This concept is supported by the failure of spleen 
cells from immunologically defective (CBA/N x DBA/2)F1 male mice to respond to anti-Ig. Our 
results suggest that Ig receptors have a functional role in controlling B cell activation. 

971 STIMULATION OF MOUSE AND HUMAN B LYMPHOCYTES BY CLASS-SPECIFIC INSOLUBLE ANTI- 
IMMUNOGLOBULINS, David C. Parker, The Un ive rs i t y  o f  Massachusetts Medical School 
Uorcester, MA 01605 

Human and mouse B lymphocytes can be s t imulated t o  p r o l i f e r a t e  by i n s o l u b i l i z e d  anti-imnuno- 
g lobu l i n  ( a n t i - I g )  (D.C. Parker, Nature 258 (75) 361). 
I g  i s  n o t  mitogenic, and can i n h i b i t i x a t i o n  by other  mitogenic agents. 
by i n s o l u b i l i z e d  a n t i - I g  can be blocked by e i t h e r  excess f r e e  I g  or by so lub le a n t i - I g  a t  
concentrat ions which s t r i p  surface I g  from B c e l l s .  Although inso lub le  a n t i - I g  i s  com- 
parable t o  LPS i n  i t s  a b i l i t y  t o  s t imulate c e l l  p r o l i f e r a t i o n  i n  mouse B c e l l s ,  (un l i ke  
LPS) i t  f a i l s  t o  s t imulate an increase i n  numbers o f  Ig-secret ing c e l l s .  Using t h i s  sys- 
:em. various supernatants o f  ac t i va ted  T c e l l s  and macrophages have been assayed fo r  

Using 
c lass-speci f ic  antibodies t o  human IgM and IgD i n  so lub le and inso lub le  form, i t  w i l l  be 
determined whether the two major classes of  surface imnunoglobulin can be d is t inguished 
func t i ona l l y ,  e i t h e r  i n  the a b i l i t y  t o  t r i g g e r  p r o l i f e r a t i o n  o r  t o  i n h i b i t  s t imulat ion.  

This p ro jec t  was supported i n  p a r t  by U.S.P.H.S. Grant No. 1 R01 A 1  13447-01 ALY. 

I n  these two species, so lub le a n t i -  
St imulat ion 

second s ignals"  requi red f o r  B c e l l  d i f f e r e n t i a t i o n  towards antibody synthesis. 

972 ANTI-Ia ANTISERUM INHIBITS B CELL INDUCTION BY ANTIGEN, Daniel M. Keller, Philippa 
Marrack, and John Kappler, Department of Microbiology, The University of Rochester, 
Rochester, N.Y. 14642. 

Spleen T lymphocytes stimulated by Concanavalin A produce a non-specific mediator (NSM) 
which is required by B cells in the production of an antibody response to heterologous 
erythrocytes. NSM is n o t  required for the first 24 hours of culture, and antigen alone 
is sufficient f o r  B cell proliferation during the first 24 hours. Anti-Ia antiserum added 
at the beginning of the culture period inhibits the response of B cells when they are 
cultured in the presence of antigen whether NSM is added at 0 or 28 hours, but anti-Ia is 
ineffective if it is added to culture at 24 hours even if NSM addition is delayed until 
28 hours. B cells continue to show Ia determinants at 24 hours as shown by the cytotoxicity 
of anti-Ia and complement at that time. We conclude that B cells remain Ia positive during 
the initial phase of induction and that Ia is not the receptor for NSM. 
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973 DIFFERENTIAL ABILITY OF BUTANOL-EXTRACTED LIPOPOLYSACCHARIDE TO MOWLATE B- 
CELL RESPONSES IN THE C3H/HeJ MOUSE. Michael G. Goodman, D. Elliot Pallts and William 
0. Weigle. Scripp Clinic and Research Foundation, La Jolla, CA 92037 
The lipopolysaccharide (LPS)-polypeptide complex extmcted from the ce l l  wall o f  E. co l i  K235 by 

the butanol-water technique has been shown to evoke a mitogenic response in B lymphocytesf ro~3H/HeJ 
mice resistant to LPS extracted with phenol. Therefore, the comparative abi l i ty o f  butanol and phenol LPS 
extracts to modulate other C3H/HeJ B-cell functions was investigated. Both butanol-extmcted (LPS-B) and 
phenol-extmcted (LPS-P) LPS preparations activated responder C3H/St spleen ce l l  cultures to polyclonal 
antibody production, while only LPS-B activated C3H/HeJ spleen cells. Both LPS-P and LPS-B acted as 
adjuvants when injected with aggregated human gamma globulin (HGG) in C3H/St mice, but neither p r e p -  
mtion was effective as an adjuvant in C3H/HeJ mice. LPS-P injected with deaggngated HGG (tolerogen) 
into LPS sensitive mice h a s  been shown previously ta inhibit the induction o f  tolerance to HGG. I n  the 
present studies it w a s  shown that LPS-B, but not LPS-P, w a s  able to abrogate tolemnce induction to HGG in 
the C3H/HeJ. LPS h a s  also been shown to bypass tolerant T cells late in tolerance to HGG in LPS sensitive 
mice when B cells are responsive. However, in the C3H/HeJ, neither LPS-B nor LPS-P was capable of  this 
function. Thus, in the C3H/HeJ, LPS-B stimulates mitogenesis, polyclonal B-cell activation, and inhibi- 
tion of tolerance induction, but cannot act as an effective adjuvant or as a byposs mechanism to activate B 
cells in the presence o f  tolerant T cells. 

974 CELL MEDIATED MITOGENIC RESPONSE (CMMR) IN MOUSE LYMPHOCYTES, Keiko 
Ozato, Carnegie Institution of Washington, Baltimore, Md. 21210 
Cortisone resistant thymocytes (CRT) exhibit a proliferative response 

to syngeneic mitomycin C treated spleen cells when either cell has been 
modified at its surface by pretreatment with a lectin such as Con A (J. ~xp. 
Med. 143, 1; 1976). This response was characterized as CMMR since lectin 
modification itself is not mitogenic and the response requires cell contact 
between stimulator and responder: no soluble mediator has been found. 
Agglutination by itself is not sufficient since only mitogenic lectins 
(Con A, leucoagglutinin, lentil lectin) are capable of producing CMMR. The 
level of DNA synthesis is comparable to the mitogenic response to soluble 
mitogens, and the response occurs in allogeneic as well as syngeneic 
combinations. CMMR does not lead to development of cytotoxic cells towards 
syngeneic target cells. In allogeneic combinations this lectin modification 
of the cell surface suppresses the generation of cytotoxic cells. 
Population analysis indicated that only Ig positive lymphocytes with an 
intact membrane can generate CMMR. B cells are incapable responding. 
Lymphoblasts generated from CRT in CMMR carry undegraded lqEI-mitogens 
which must have been transfe$S$d from the stimulator to the responder. 
Autoradiography showed that I-mitogens are transferred via cell contact 
within 60 minutes. 

975 DICHOTOMY OF LPS RESPONSIVENESS IN NUDE AND LITTERMATE MICE. D. Elliot Parks, 
Michael V. Doyle and Wil l iam 0. Weigle, Scripps Clinic L Research Fndn., La Jollo,CA 92037 
Spleen cells o f  athymic, nude (nu/nu) mice on a C5791/6J background and their heterozygous 

(nu/+) littermates, when stimulated with bacterial Iipopolyraccharide (LPS), respond (1) mitogenically, (2) 
with polyclonal antibody to a variety of erythrocytes, and (3) with hemolytic plaque-forming cells (PFC) 
specific for LPS. Tolemnce to human gamma globulin (HGG) can also be established and maintained for 
months in these animals with a single injection of 2.5 mg deaggregated HGG (DHGG). Furthermore, the 
injection o f  LPS 3 hrs after DHGG w i l l  inhibit the induction of tolerance in the splenic B cells of both nude 
and (nu/+) mice when assayed in primed and irradiated (nu/+) recipients. However, this inhibition o f  
tolemnce is  not accompanied by the appearance of PFC to HGG i n  the intact nude animals, as it is  in the 
(nu/+). The observation that LPS does not render the response to antigen T-independent in  nude mice is  
further confirmed in that PFC are not stimulated in  nude animals even after two injections of antigen and 
LPS. I n  contrast, LPS increases PFC to sheep erythrocytes or HGG when injected with antigen into intact 
(nu/+) mice and overcames unresponsiveness in  adult thymectomized, irradiated and bone mamow reconsti- 
tuted (6) mice. These observations suggest that the splenic B cells of nude mice may be incapable o f  ful ly 
responding to LPS; reflecting a defect in the B cells or possibly in another cel l  population which intemcts 
with LPS in  normal mice. Additionally, these findings demonstrate that the abi l i ty of LPS to render a T -  
dependent antigen T-independent is  distinct and separable from the capacity o f  LPS to generate mitogenic 
and polyclonaI B-cell responses and to inhibit the induction of tolerance. 
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976 MEMBRANE EVENTS LEADING TO B CELL TOLERANCE, R.B. Bankert, G.L. Mayers and 
0. Pressman, Roswell Park Memorial I n s t i t u t e ,  Buffalo, ,NY 14263 
B c e l l  a c t i v a t i o n  was i n t e r r u p t e d  by an an t i gen  which b inds  cova len t l y  as w e l l  as 

s p e c i f i c a l l y  t o  an t igen s p e c i f i c  membrane-associated receptors .  Thus ox id i zed  dex t ran  81355 
which b inds  t o  dex t ran  s p e c i f i c  receptors  v i a  an an t i gen  an t ibody  i n t e r a c t i o n  a l s o  binds co- 
v a l e n t l y  w i t h  amino groups i n  o r  near the  recep to r  v i a  the  r e a c t i v e  aldehyde groups o f  t he  
dex t ran  molecule. Na t i ve  dex t ran  alone induces a subs tan t i a l  i m u n e  response i n  BALB/c mice 
w h i l e  a marked suppression (>95%) o f  t he  response t o  dex t ran  was observed when the  ox id i zed  
dex t ran  was g iven a t  var ious  t imes be fore ,  o r  up t o  f o u r  days a f t e r  immunizat ion w i t h  n a t i v e  
dextran. Suppression was an t igen s p e c i f i c ,  dose dependent, and s tab le  a f t e r  c e l l  t r a n s f e r .  
The events a t  t he  membrane which preceeded t h i s  suppression were i n v e s t i g a t e d  us ing  c e l l s  o f  
t he  we loma MOPClD4E tumor. 
g lobu l i ns  which are  s t r u c t u r a l l y  i n d i s t i n g u i s h a b l e  f rom pr imary  response an t i -dex t ran  a n t i -  
bodies.  Rosette and f l uo rescen t  l a b e l  exper iments demonstrate t h a t  tumor c e l l s  pu lsed w i t h  
unox id ized dex t ran  c l e a r  t h e i r  membranes o f  the  dex t ran  w i t h i n  hours and subsequent ly r e -  
express t h e i r  receptors .  C e l l s  pu lsed w i t h  o x i d i z e d  dextran, however, f a i l  t o  reexpress r e -  
cep tors  a f t e r  c l e a r i n g  t h e i r  membranes o f  an t igen.  
an t ibody- fo rming  c e l l  and the  i n  v i t r o  observa t ions  o f  t he  neop las t i c  an t ibody- fo rming  c e l l  
suggest t he  fo l l ow ing  s e q u e n c e m t s  l ead ing  t o  dex t ran  s p e c i f i c  B c e l l  to le rance;  
(1 )  c r o s s l i n k i n g  of  recep to r  w i t h  the  m u l t i v a l e n t  an t igen ( 2 )  cova len t  b i n d i n g  o f  t he  an t i gen  
t o  the  recep to r  o r  t o  ad jacent  membrane p r o t e i n s  (3 )  removal o f  t he  receptor -an t igen complex 
f rom the  sur face  and ( 4 )  f a i l u r e  t o  reexpress the  recep to r .  

These c e l l s  possess dex t ran  b i n d i n g  receptors  and secre te  immuno- 

The i n  v i v o  observa t ions  o f  t he  normal 

977 POSSIBLE ANTI-PROLIFERATIVE EFFECTS OF DBcAMP ON THE HUMDRAL IMMUNE RESPONSE 
I N  VITRO. Sco t t  W .  Burch ie l  and Kenneth L. flelmon, Dept. o f  Medicine, Div.  o f  
T i m  Pharmacology, U n i v e r s i t y  o f  C a l i f o r n i a  San Franc isco  School o f  Medi- 
c ine ,  San Francisco, CA 94143 
DBcAMP can e x e r t  a b iphas ic  e f f e c t  on the  pr imary  PFC response o f  murine spleen 

c e l l s  t o  sheep r e d  b lood c e l l s  (SRBC) bo th  i n  v i v o  and i n  v i t ro .The  response i s  aug- 
mented i f  DBcAMP i s  present a t  t he  t ime o f  i m m u n i z a t i o n G i t h B C  i n  v ivo ,  o r  i f  i t  

i s  p resent  on l y  du r ing  an e a r l y  phase i n  v i t r o .  I n h i b i t i o n  r e s u l t s  i f  DBcAMP i s  pres- 
en t  du r ing  the  l a t e r  stages o f  immune 5d-n. Since the  concent ra t ion  o f  DBcAMP 
requ i red  f o r  these modulatory e f f e c t s  on the  humoral imnune response i s  about the  
same t h a t  would i n h i b i t  t he  p r o l i f e r a t i o n  o f  c u l t u r e d  lymphoid c e l l s ,  we pos tu la ted  
t h a t  o the r  drugs t h a t  cou ld  i n h i b i t  c e l l  d i v i s i o n ,  bu t  n o t  e f f e c t  t he  concen t ra t i on  
o f  CAMP, m igh t  mimic the  ac t i ons  o f  DBcAMP. We t e s t e d  3 agents t h a t  share a common 
a b i l i t y  t o  i n h i b i t  c e l l  d i v i s i o n  r e v e r s i b l y ,  bu t  each by a d i f f e r e n t  biochemical  mech- 
anism. The Mishe l l -Dut ton  method was used t o  study drug e f f e c t s  on a p r imary  response 
t o  SRBC and DNP-Lysine-Ficol l  (DLF), a T independent an t igen.  Colcemid (C),  cy tos ine -  
a rab inos ide  (CA), and hydroxy urea (HU) each produced a s i g n i f i c a n t  dose-dependent 
augmentation ( i f  added from hour 0-18) and i n h i b i t i o n  ( i f  added a f t e r  hour 18) o f  t he  
SRBC-PFC respgnse. E f f e c t s  were maximal when C was a t  1D-6M, CA was a t  5 X 10% and 
HU was a t  10- M. Only DBcAMP augmented the  DLF response i n d i c a t i n g  t h a t  s imp le  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  cannot account f o r  a l l  o f  i t s  e f f e c t s .  

978 MECHANISM OF REGULATION OF THE SECONDARY ANTIBODY RESPONSE IN VITRO BY B 
CELLS A N D  LIPOPOLYSACCHARIDE (LPS). Sharyn M. Walker and Wil l iam 0. Weigle, Scripps 
Cl in ic  and Research Foundation, La Jalla, C A  92037 
LPS from E. co l i  has numerous effects on the immune response. We have been observing its effect 

on the in vitro g e n e k t z o f  antibody producing cells. Spleen cells from mice primed with turkey gamrna 
globulin F G ) ,  upon challenge in vitro with TGG, generate over 6 days a high number of  indirect plaque- 
forming cells (PFC). However, a d d G o f  a mitogenic dose of LPS suppresses the response 70 to 95%. The 
mechanism of  suppression was studied using a procedure we developed which separates non-TGG-specific B 
cells from TGG-primed spleen cells. It is  known that immunoglobulin (Ig)-bearing cells can be removed 
from murine spleen ce l l  prepadions by rosetting with red blood cells caated with anti-mouse lg. The Fc end 
is  removed to prevent rosetting to Fc binding cells. Ig-rosetted cells are sepamted from non-rosetted cells 
by centrifugation on ficoll-isopaque. This procedure eliminated the genemtion of PFC to TGG. If, how- 
ever, the spleen cells were appropriately treated with TGG before rosetting (30 min at 4OC at lOOpg/ml, 
washed and incubated 37°C for 1.5 hr  and washed), the TGG-specific B cells were not removed; non-TGG- 
specific B cells were removed. Inhibition by LPS of  the generation of  PFC was mediated through the non- 
TGG specific Bcells. That is, removing the non-TGG specific B cells, while retaining the TGG specific 
B cells, permitted a normal response regardless o f  LPS addition. These results show that suppression is  not 
due to a direct effect o f  LPS on either T cells, rnacrophages, or progenitors of  TGG-specific PFC. Rather, 
suppression is mediated through B cells without specificity for TGG. 
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Microbiology, Zurich, Switzerland, and University of Uppsala, Sweden. 
Anti-idiotypic antibodies raised against alloantibodies or purified peripheral 
T lymphocytes can be shown to react with normal immunocompetent B and T lympho- 
cytes. Such anti-idiotypic antibodies suppress in a specific way T lymphocyte 
functions such as MLC and GvH reactions. Idiotypic, alloantigen reactive T 
and B cell derived molecules can be detected in normal sera and purified by 
the use of anti-idiotypic antibodies. B cell derived molecules consist of 7 
to 8 S IgM and T cell derived molecules can be found in three different forms, 
namely with a molecular weight of 150,000 daltons, 75 ,000  daltons and with a 
molecular weight between 30,000 and 40,000 daltons as analysed on SDS gels. 
The molecules forming the 150,000 daltons peaks can be split into two single 
polypeptide chains with a molecular weight of about 70,000 daltons. The mole- 
cules with a molecular weight between 3 0 , 0 0 0  and 40,000 daltons are a degrada- 
tion product of the 70,000 daltons molecules. No serological determinants of 
conventional immunoglobulins nor determinants coded for by the genes of the 
major histocompatibility locus could be found on the T lymphocyte derived mo- 
lecules. Isolation of alloantigen binding molecules from normal or specifical- 
ly activated T lymphocyte membranes showed a similar pattern. 

ALLOANTIGEN SPECIFIC T LYMPHOCYTE RECEPTORS AS ANALYSED BY ANTI-IDIO- 
TYPIC ANTIBODIES, Hans Bin2 and Hans Wigzell, Institute for Medical 

INTERACTION OF ANTIGEN WITH B CELL I g  RECEPTOR IS  NOT AN ABSOLUTE REQUIREMENT I N  THE 
INDUCTION OF I N  VITRO HAF'TEN SPECIFIC IgG RESPONSE, Sa lva to re  Cammisuli, Dept. of 
Bact. and Immunol., Univ. of C a l i f o r n i a ,  Berkeley, Ca. 94720 

980 

While i n t e r a c t i o n s  between an t igen  and B c e l l  immunoglobulin r ecep to r  determine the  spec i -  
f i c i t y  of t h e  immune response,  i t  is n o t  c l e a r  whether they are d i r e c t l y  involved i n  B c e l l  
a c t i v a t i o n .  W e  r e p o r t  an  experiment which i n d i c a t e s  t h a t  an t igen- Ig  r ecep to r  i n t e r a c t i o n  is 
n o t  e s s e n t i a l  f o r  genera t ing  an  hapten  s p e c i f i c  IgG response .  Keyhole l impet  hemocyanin (KLH) 
has been concent ra ted  on t h e  membrane of azophenyllactoside-KLH ( l ac )  primed Balb lc  sp l een  
c e l l s  e i t h e r  one of t h e  fo l lowing  hapten  b r idges :  1) Goat anti-mouse l i g h t  c h a i n a n t i b o d i e s  
t o  which azophenylarsonate  ( a r s )  groups were coupled by amidina t ion ,  followed by r a b b i t  a n t i -  
ars ant ibody conjugated wi th  KLH (anti-ars-KLH) ; 2) C3H/He ant i -Balb /c  an t ibod ie s  (anti-HZd) 
s i m i l a r l y  coupled wi th  a r s ,  followed by anti-ars-KLH. Af te r  t rea tment ,  t h e  l a c  primed sp leen  
c e l l s  were washed and azophenylglucoside-KLH (azoKLH) primed Balb /c  sp l een  c e l l s  were added as 
a source  of KLH s p e c i f i c  T he lpe r  c e l l s .  
Mishell-Dutton cond i t ions .  In  both  cases  a s u b s t a n t i a l  and h igh ly  s i g n i f i c a n t  i n d i r e c t  p laque  
forming response  a g a i n s t  azophenylactoside-sheep r ed  c e l l s  was de tec t ed .  The ex ten t  of t h i s  
response  i s  d i r e c t l y  r e l a t e d  t o  the  l a c  primed: azoKLH primed sp leen  c e l l  (B:T) r a t i o .  A t  
1:30 B:T ra t io  t h i s  response  is over  1 / 3  of t he  response achieved i n  t h e  p o s i t i v e c o n t r o l  l i n e s  
by convent iona l  immunization wi th  l ac .  
on a l l  sp l een  c e l l s  from t h e  l a c  primed donor,  independent ly  of t h e i r  s p e c i f i c i t y ,  i t  is  sug- 
ges ted  t h a t  t h e  hapten  s p e c i f i c  response  observed mi r ro r s  an  ongoing po lyc lona l  a c t i v a t i o n .  

The c e l l s  were then  cu l tu red  f o r  f i v e  days under 

S ince  i n  our  exper imenta l  des ign  KLH was concent ra ted  

EFFECT OF B-CELL TOLERANCE AND EPITOPE DENSITY ON ANTIGEN INDUCED CAPPING. R .  F .  981 
Ashman and D .  Naor. UCLA School of Medicine, Los Angeles,  CA 90014. 
Spleen lymphocytes wi th  r ecep to r s  f o r  TNP de terminants  de t ec t ed  by r o s e t t i n g  w i t h  

TNP conjugated e ry th rocy te s  can be demonstrated t o  be s p e c i f i c  f o r  TNP by hapten in l i i h i t i on .  
Immunized and unimmunized r o s e t t e s  cap w i t h  s i m i l a r  k i n e t i c s ,  but r o s e t t e s  from animals 
t o l e r i z e d  t o  TNP a t  t h e  B c e l l  l eve l  by t h e  F i d l e r  and Golub ( t r i n i t r o b e n z e n e  w l f o n a t e )  
method show d e f i c i e n t  an t igen  induced capping and r ecep to r  r egene ra t ion  a f t e r  pronasc t i w i t -  
ment. Together wi th  d a t a  from o t h e r  l a b o r a t o r i e s  concerning t h e  capping behavior  of t o l e r o -  
gens t h i s  sugges ts  t h e  unresponsiveness of t h e  t o l e r i z e d  B c e l l  may l i e  i n  a n  i n a b i l i t y  t o  
c l e a r  i ts  membrane and r egene ra t e  a new crop  of r ecep to r s .  

produce more r o s e t t e s  than  l i g h t l y  conjugated r ed  c e l l s ,  p r e f e r e n t i a l  h inding  of c e l l s  r e -  
sembling t h e  o r i g i n a l  immunogen i n  d e n s i t y  of TNP de terminants  i s  ohserved. Tested w i t h  the  
same popula t ion  of  lymphocytes, dense ly  conjugated red c e l l s  induce f a s t e r  capping of  
r e c e p t o r s  than  l i g h t l y  conjugated c e l l s ,  probahly because more e f f i c i e n t  l oca l  c ros s l ink ing  
of  r e c e p t o r s  r e s u l t s  i n  e a r l i e r  t r ansduc t ion  o f  t h e  "s igna l"  t o  cap. 
(Supported by NIH g ran t  CA 12800) 

Though dense ly  hapten  conjugated red  c e l l s  employed e i t h e r  a s  immunogen o r  a s  an t igen  
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lished. In  the present study, the  murine macrophage-like c e l l  l ine ,  5774, was used i n  an 
attempt t o  ident i fy  cell-surface antigen-binding structures. In  t e s t s  t o  determine if antigen 
handling by 5774 c e l l s  was s i m i l a r  t o  mouse per i toneal  exudate ce l l s ,  the  uptake and persis- 
tence of keyhole limpet hemocyanin (KLH) by these two c e l l  populations were compared and found 
t o  be similar. The amount of KLH which escaped rapid degradation was d i rec t ly  re la ted t o  the 
pulse duration. Thus, although s imilar  amounts of cell-bound KLH were present a f t e r  a 30 min 
or  6 hr pulse, cell-bound KLH present 24 hr a f t e r  pulsing represented only 8$ of the 30 min 
uptake i n  contrast t o  44% of the 6 hr uptake. Cell-surface antigen-binding s t ructures  were 
characterized by radiodination of 5774 c e l l s  using the  lactoperoxidase techni  ue, followed by 
incubation of these c e l l s  with KLH for  1 h r  on ice ,  l y s i s  of the c e l l s  i n  0.52 "-40 and 
treatment of the lysates  with a rabbi t  a n t i  KLH antiserum. Two per cent of the  TCA insoluble 
radiolabel  was precipi ta ted with anti KLH, whereas O.@ was precipi ta ted with a normal rabbi t  
serum control. SDS-polyacrylamide g e l  electrophoresis of reduced a n t i  KLH immune prec ip i ta tes  
indicated a major peak of radioact ivi ty  with an approximate molecular weight of 45 - 50,000 
daltons. Additional peaks of radioact ivi ty  with approximate molecular weights of 12,000, 
15,000 and 20,000 daltons were also present. These r e s u l t s  indicate  t h a t  it i s  possible t o  
define macrophage cell-surface s t ructures  involved i n  the  binding of antigen. Studies t o  in- 
vest igate  the  re la t ion  of these s t ructures  t o  major histocompatibility gene products a re  i n  
progress. 

MACROPIIAGE MEMBRANE STRUCTURES INVOLVED I N  ANTIGEN BINDING, R.B. Hester, R.O. Endres, 
R.T. Kubo and H.M. Grey, Nat ' l  Jewish Hosp. & Aes. Cntr., Denver, CO 80206 
The ro le  of macrophage-associated antigen i n  the  immune response has been well estab- 

983 MEMORY CELL SUBPOPULATIONS AS CHARACTERIZED BY THEIR SUSCEPTIBILlTY 
TO SPECIFIC ANTI-IMMUNOGLOBULIN SERA. Mary J a n e  P o t a s h  and P a u l  Knopf,  
D i v i s i o n  o f  B i o l o g y  and M e d i c i n e ,  Brown U n i v e r s i t y ,  P r o v i d e n c e ,  R I  02912 

E v i d e n c e  i s  p r e s e n t e d  f o r  t h e  u n i q u e  s e n s i t i v i t y  o f  memory ce l l s  
b e a r i n g  s u r f a c e  I g G l  t o  f u n c t i o n a l  e l i m i n a t i o n  w i t h  a n t i - I m u n o -  
g l o b u l i n  and complement  b e f o r e  a d o p t i v e  t r a n s f e r .  T r e a t m e n t  o f  
cel ls  f o r  t r a n s f e r  w i t h  a n t i - y  a n t i - K ,  or a n t i - I m m u n o g l o b u l i n  
r e d u c e s  t h e  s u b s e q u e n t  y 1  PFC $&nd i n  t h e  a d o p t i v e  h o s t  s e v e r a l  
d a y s  a f t e r  t r a n s f e r  and c h a l l e n g e .  T h e r e  is  no  n e t  d e c r e a s e  i n  
t h e  t o t a l  PFC r e s p o n s e .  A n t i s e r a  d i r e c t e d  a g a i n s t  o ther  i s o t y p e s  
show no  e f f e c t .  
E x p e r i m e n t s  are i n  p r o g r e s s  t o  i d e n t i f y  t h e  ce l l s  a f f e c t e d  a s  B 
cel ls  or T cel ls .  

The d e p l e t i o n  o f  y 1  PFC r e q u i r e s  complement .  

984 DETECTION AND ISOLATION OF ANTIGEN-BEARING CELLS(ABC) DURING 
TOLERANCE.D.SCO~~.  M.Venkataraman and M. Cob,Duke  u .  ,Durham,NC 27710 

Adult mice  injected with deaggregated fluorescein-sheep-y-globulin(FL-SGG) p o s s e s s  
detectable splenic ABC for five days: no ABC are s e e n  by day 7 .  Upon reinject ion with 
FL-SGG at  th i s  t i m e ,  normal  numbers  of ABC a r e  found in the spleen despi te  t h e  fact that  
these  m i c e  appear  tolerant  and t h e i r  spleen ce l l s  remain  tolerant  in  adoptive i r rad ia ted  
hosts  challenged with "T-independent" FL-f icol l .  However, when challenged with F L  on a 
T-dependent c a r r i e r  or  when assayed  for  SGG-helper cell to le rance ,  DBA/2 and C3HxDBA 
F1 mice  w e r e  tolerant  but BALB/c and CJH/s t  mice  w e r e  not. Since t h e  same ABC pat te rn  
i s  s e e n  in  all s t r a i n s ,  it  is unlikely that these  ABC are non-tolerant T he lpers  o r  T-depen- 
dent B cel ls .  These f luorescent  ABC may be  B cells capable of binding antigen but unable 
t o  be  t r iggered  specifically a n d / o r  they may be  s u p p r e s s o r  ce l l s .  Isolation of ABC, using 
ant i - f luorescein affinity columns,  h a s  been used to  de te rmine  t h e  function of these  ABC in 
"tolerant" mice. In contrast  to  t h e  adult pa t te rn ,  tolerogen-injected neonatal m i c e  show r e -  
duced numbers  of ABC upon reinjection with FL-SGG. This suggests  that  e i ther  clonal dele- 
tion o r  t h e  fai lure  t o  resynthesize receptors  may b e  t h e  mechanism of neonatal to le rance  
to this antigen. (Supported by USPHS grant  # AI- 10716.) 
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985 ISOLATION OF ANTIGEN BINDING CELLS FROM IMMUNE AN0 NONIMMUNE M I C E ,  James J. Kenny, 
Dept. o f  Microbiology and Immunology, UCLA School o f  Medicine, Los Angeles, CA 90024 
A two step centr i fugat ion procedure has been establ ished t o  i s o l a t e  l a rge  numbers o f  

antigen b ind ing c e l l s  (ABC). The f i r s t  step o f  the procedure involves separating ABC- 
roset tes from unrosetted lymphocytes based on t h e i r  density. 
sheep red blood c e l l s  (SRBC) a t  50xg and then placed onto Ficoll-Hypaque and separated 
according t o  Par ish e t  a l .  (1). 
Ficoll-Hypaque are then placed on a 40 m l  l i n e a r  (5-10%) F i c o l l  grad ient  and spun a t  50x9 f o r  
10 min. Up t o  109 
spleen c e l l s  have been processed from 5 day immune and noninanune mice y i e l d i n g  4.5 x 106 ABC 
from the imnune c e l l s  and 1 x l o 5  from the nonimnune. The ABC from imnunized animals are 
obtained a t  50 t o  100% p u r i t y  wh i l e  those from nonimnune animals are between 30 and 40% pure. 
Approximately 30 t o  40% o f  the o r i g i n a l  ABC populat ion i s  obtained i n  the enriched f r a c t i o n  
which i s  composed o f  0.5% o r  less o f  the o r i g i n a l  c e l l  populat ion. 
5 day imnune spleens, 0.1% are a l so  plaque forming c e l l s .  
1. Parish, C.R.  e t  a l .  1974. Eur. J. I m u n o l .  4:808. 

Lymphocytes are roset ted w i t h  

The rosettes, lymphocytes and SRBC t h a t  pass through the 

The bottom 25 m l  o f  t h i s  gradient  i s  co l l ec ted  as the ABC r i c h  f r a c t i o n .  

O f  the ABC i so la ted  from 

PREPARATIVE SCALE SEPARATION OF LYMPHOCYTES WITH AND WITHOUT SURFACE IMMUNOGLOBULIN 
BY DIRECT OR BY INDIRECT IMMUNOADSORPTION TO POLYSTYRENE PETRI DISHES COATED WITH 986 

SPECIFICALLY PURIFIED ANTI-IMMUNOGLOBULIN. Michael Mage, Thomas L. Rothstein, Louise McHugh, 
and James Mond. Lab. o f  Biochemistry, N C I ,  and Lab. o f  Immunology, N I A I D ,  Bethesda Md. 20014 

diameter p e t r i  p l a t e  coated w i t h  s p e c i f i c a l l y  p u r i f i e d  goat anti-mouse innnunoglobulin. The 
non-adherent populat ion was 95% o r  more Ig-, and posessed g r a f t  versus host and cy to tox i c  
e f fector  a c t i v i t i e s ,  as would be expected o f  T c e l l s .  I t  could a lso generate a MLR and CML 
on c u l t u r e  w i t h  i r r a d i a t e d  a l logeneic  c e l l s  i n  v i t r o .  The adherent c e l l s  could n o t  be 
released undamaged from p la tes  coated w i t h  u m  an t i - I g ,  but  could be released frpm 
p la tes  coated w i t h  a 1/4 o r  1/10 d i l u t i o n  o f  a n t i - I g  i n  an i r r e l e v a n t  antibody. 
c e l l s  (over 90% v iab le  by trypan b lue s ta in ing,  w i t h  94% o r  more o f  the v iab le  c e l l s  Ig+) 
responded t o  LPS, and generated antibody plaque-forming c e l l s  t o  TNP-Brucella abortus and t o  
TNP-Ficoll i n  v i t r o .  The non-adherent populat ion responded t o  PHA and Con A. 
o f  complement-receptor lymphocytes and was poor ly  responsive t o  LPS. 

I n d i r e c t  separation ( p o t e n t i a l l y  a general c e l l  separation procedure) was done by 
incubat ing spleen c e l l s  w i t h  the FAb fragment o f  goat anti-mouse innnunoglobulin, removing 
unbound FAb by cen t r i f uga t ion ,  and incubating the washed c e l l s  i n  p e t r i  p la tes  coated w i t h  
s p e c i f i c a l l y  p u r i f i e d  r a b b i t  ant i -goat  FAb. The non-adherent populat ion was depleted o f  I g+ .  
c e l l s ,  had GVH a c t i v i t y ,  and could generate a MLR and CML on c u l t u r e  i n  v i t r o .  

Mouse spleen c e l l s  could be d i r e c t l y  separated i n t o  immunoglobulin-p s i t i v e  ( Ig+)  and 
imnunoglobulin-negative ( I g - )  populat ions by incubating as many as 2 x 10 8 c e l l s  per 100 mm 

The released 

It was depleted 

987 ORGANIZATION OF IgG1 ON THE CELL SURFACE, Alan M. S t a l l  and 
Paul M. Knopf, Brown Universi ty ,  Providence, R I .  02912 

p3, a cloned myeloma (MOPC-21) maintained i n  c u l t u r e ,  secretes IgGl ( K )  and is 
s e n s i t i v e  t o  complement-dependent l y s i s  by antibody d i rec ted  aga ins t  y 
S e n s i t i v i t y  i s  a t t r i b u t e d  t o  the  presence of immunoglobulin on the  sur+ace 
membrane, designated Ig-mem. This s e n s i t i v i t y  is abol ished by an t igenic  mo- 
dula t ion  of Ig-mem. By measuring the  recovery of s e n s i t i v i t y  t o  complement- 
dependent l y s i s  of modulated c e l l s ,  it has been possible  t o  a s c e r t a i n  the  e f -  
f e c t  of var ious drugs on the  r a t e  of Ig-mem acquis i t ion .  

Treatment of modulated c e l l s  with 2 ,  4 DNP o r  cytochalasin B allows recovery 
a t  cont ro l  r a t e s .  Treatment with cycloheximide (CX), Anisomycin (An) or Pac- 
tamycin (Pc), each a s p e c i f i c  i n h i b i t o r  of a d i f f e r e n t  Step in protein syn- 
t h e s i s ,  produces s i g n i f i c a n t  reduct ion i n  r a t e  of recovery. Paradoxically, 
Puromycin (an), a l s o  a s p e c i f i c  protein synthes is  i n h i b i t o r ,  has no e f f e c t  on 
recovery. However, treatment of modulated c e l l s  with puromycin prevents 
subsequent i n h i b i t i o n  of recovery by Cx, An, or  Pc. Conversly, Cx, An, or  
Pc. when added p r i o r  t o  Fm decrease the  r a t e  of recovery t o  the  same exten t  
a s  if added alone. A model w i l l  be presented involving the  organizat ion of 
Immunoglobulin a t  t h e  c e l l  surface.  

or K.  
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9 8  THE DISTRIBUTION OF SURFACE LMMUNOGLOBULIN ON B LYMPHOCYTES, Alan S. Perelson, 
Theoretical Division, University of Cal i fornia ,  Los Alamos Sc ien t i f ic  Laboratory, 
Los Alamos, New Mexico 67545 

Studies of B lymphocytes have shown tha t  they have immunoglobulin (Ig) receptors on 
the i r  surfaces .  Maps of the s p a t i a l  posi t ion of surface Ig on murine B lymphocytes obtained 
by Abbas e t  a1  (1975), using a two s tep  indirect  label ing procedure designed to  avoid cross- 
linking of receptors, were analyzed mathematically. An analysis  of the rad ia l  d i s t r ibu t ion  
function of the maps indicates  that  the receptors a r e  non-randomly d is t r ibu ted  and tend t o  
form c lus te rs ,  confirming the i n i t i a l  conclusions of Abbas e t  a 1  (1975). A two-dimensional 
pcwer spectrum analysis  of the maps indicates  tha t  the receptors may become oriented along 
l ines ,  a s  would be the case if they were associated with an assembly of microtubules and 
microfilaments. Given maps of the surface Ig d is r r ibu t ion  a t  different  times during the 
processes of patch and cap formation such mathematical analyses may prove instrumental i n  
doterming mechanisms involved i n  receptor aggregation and movement. 

Abbas, A. K . ,  Ault, K. A . ,  Karnovsky, M. J .  and Unanue, E. R .  (1975) J. Immuncl. 114, 1 1 9 7 .  

989 DIFFERENCES I N  ULTRASTRUCTURAL APPEARANCE AND MODULATION OF ENDOGENOUS AND EXOGENOUS 
SURFACE IMMUNOGLOBULIN OF RABBIT LYMPHOCYTES, D. Scot t  Linthicum, Raja M. Bahu and 
Stewart Se l l ,  Dept. Pathology, UC San Diego, Ca and Northwestern Univers i ty ,  Chicago. 

Endogenous and exogenous surface immunoglobulin o f  r a b b i t  blood lymphocytes d i f f e r  i n  
u l t r a s t r u c t u r a l  appearance and modulation cha rac te r i s t i cs .  Endogenous surface immunoglobulin 
occurs as small patches on 70-80% o f  f resh ly  prepared lymphocytes a f t e r  s p e c i f i c  mixed a n t i -  
g lobu l i n  immunoferr i t in l a b e l l i n g .  Endogenous patches are c lose ly  associated w i t h  the surface 
membrane and r e a d i l y  undergo endocytosis when labe l l ed  c e l l s  are warmed t o  37OC. The b ind ing 
o f  exogenous immunoglobulin may be demonstrated by exposure o f  lymphocytes t o  normal a l logenic  
o r  xenogenic serum i n  v i t r o .  Aggregated IgG i s  responsible f o r  the binding o f  exogenous serum 
Ig; deaggregated ILG and Fab' fragments do no t  bind. Exogenous I g  e x i s t s  as l a rge  aggregates 
precar ious ly  attached t o  the c e l l  surface on 50-70% o f  the lymphocytes. Exogenous I g  does no t  
undergo endocytosis a t  37OC bu t  i s  sloughed from the c e l l  surface. 

990 PARTIAL CHARACTERIZATION OF MEMBRANE IMMUNOGLOBULINS ON RAINBOW TROUT LYMPHOCYTES, 
Karen Yamaga, Ralph T. Kubo and Howard M. %linger ,  National Jewish Hospital and 
Research Center, Denver, Colorado 80206. 
The reported presence of membrane immunoglobulins ( Ig)  on thymic c e l l s  of primitive 

ver tebrates  and t h e  current controversy concerning t h e  nature of t h e  T-cell antigen receptor 
led us t o  the character izat ion of membrane s t ructures  t h a t  were react ive with rabbi t  anti-Ig 
reagents on thymic and splenic  lymphocytes from rainbow trout .  By inununofluorescence stain, 
ing, greater  than 
apparent equivalent intensi ty .  
radioimuno-inhibition assay, however, revealed t h a t  t h p o c y t e s  possessed 8 t o  10-fold lower 
amounts of I g  than splenocytes. Characterization of the  membrane I g  determinants by the  
lactoperoxidase iodinat ion method and by SDS-polyacrylamide g e l  analysis  showed the  presence 
of 3 major components on splenocytes with approximate molecular weights of 100,000, 65,000 
and 22,ooO daltons. 
minor 40,000 peak but lacked radioact ive peaks i n  the 65,000 and 22,000 dal ton regions. The 
exact nature of t h e  100,000 dal ton component i s  as ye t  unknown but it may represent  a struc- 
t u r e  int imately bound t o  membrane Ig, a cross-reactive s p e c i f i c i t y  o r  a surface contaminant 
unrelated t o  Ig. 
these poss ib i l i t i es .  Thus, although thymus c e l l s  reac t  with anti-Ig reagents, the molecular 
s t ructure  of thymic I g  react ive determinants appear t o  be d i s t i c t  from those found on splenic  
lymphocytes. 

of both splenocytes and thymocytes bound t o  anti-Ig sera  with an 
Quantitative estimates of I g  found on these c e l l s  by a 

I n  contrast ,  thymocytes contained the  100,000 dalton component and a 

Experiments are  current ly  i n  progress i n  an attempt t o  dis t inguish among 
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991 NONE-IMMUNE: ANTI-SELF RECEPTORS ON LYMPHOCYTES, Hubert Xolb 

Lymphocytes from several species tested (mouse, rat, rabbit) carry recep- 
tors for syngenic,allogeneic or closely related xenogeneic erythrocytes. 
Rosette formation is probably due to sterospecific cell surface receptors 
since erythrocytes of distant xenogeneic origin were not recognized. Such 
receptors can be demonstrated by spontaneous rosette formation analogous to 
that described for human T-cells and sheep red blood cells. Rosette 
formation could not be ascribed to a distinct lymphocyte subpopulation 
since a large population of spleen cells, thymus cell as well as spleen 
cells from thymusless (nude) mice formed rosettes. Serum from animals of 
the same o r  closely related species is highly inhibitory, serum from more 
distant species is less inhibitory. Analysis of normal sera reveals activi- 
ty in the 

The physical parameters of rosettes are comparable to those of human T-cell 
rosettes. In contrast, dead cells as well as live cells are able to form 
rosettes, NaN and cytochalasin B were only weakly inhibitory. The receptor 
on the lymphozytes is not an immunoglobulin and sensitive to trypsin 
treatment. The physiological role of non-immune anti-self receptors will 
be discussed. 

Department of Biology, University of Konstanz, Konstanz,W.Germany. 

w,B -globulin fraction and none in the r-globulin fraction. 

992 IMMUNORECOGNITION AND IMUNE SURVEILLANCE IN CORALS, W.H. Hildemann, R.L. Raison, 
C.J. Hull, L. Akaka, J. Okumoto and G. Cheung, University of California, Los Angeles, 
CA 90024 and University of Hawaii, Hilo, HI 96720 
Transplantation immunity in corals is characterized by cell-surface recognition with 

exquisite discrimination. 
coral are consistently compatible, intercolony allografts and interspecific xenografts are 
invariably incompatible. At least four levels of immune surveillance, with manifestations 
ranging from mild to severe, are distinguishable: 1) contact avoidance reactions, 2) allo- 
geneic contact incompatibility, 3) chronic xenogeneic incompatibility, and 4) acute inter- 
specific cytotoxicity. 
early preceding both allogeneic and xenogeneic cytotoxicity in areas of forced contact. 
suggests sensitive immunorecognition which precedes cytotoxic reactions requiring a longer 
period of contact sensitization. Bilateral cytotoxic allograft reactions in contact zones 
occur in Monti ora verrucosa with a median reaction time of 22 .0  (19.2-25.3)  days. Repeat 
allografting rggula-s accelerated rejection, while reaction times for unrelated third- 
party allografts ranged from 7 days, characteristic of a prompt secondary reaction, to 33 days 
typical of primary reactions. This indicates specific immunologic responsiveness with at 
least short-term memory. 
vealed. Xenogeneic incompatibilities ranging from hyperacute and severe to chronic and weak 
are demonstrable in sympatric Hawaiian corals. Recognition signals, receptors, effector cell 
types and molecular pathways are now under investigation in these "lower" invertebrates. 

Whereas intracolony or syngeneic transplants of pieces of living 

Contact avoidance reactions despite soft tissue proximity were seen 
This 

Extensive polymorphism of histocompatibility antigens is also re- 

993 CYTOCHROME 5 AS A PROBE FOR LYMPHOCYTE SPECIFICITY. G. Corradin and J. M. Chiller, 
National Jewish Hospital and Research Center, Denver, Colorado 80206 
The specificity of lymphocyte function has been studied using cytochrome 5 (Cyt) as a 

These small protein molecules offer the advantage that they are well charac- molecular probe. 
terized in terms of amino acid (a.a.1 sequence and three dimensional structure. Cleavage of 
Cyt with CNBr yields two peptide fragments (1-65 and 66-104) which can be recombined by con- 
densation to yield a fully active protein. 
hybrid molecules using peptides derived from Cyts of different species. 
which differ at only a few a.a. positions, T lymphocyte specificity was determined by a lymph 
node (LN) proliferation assay which measures specific antigen induced in vitro 3HTdR incorpo- 
ration of primed T cells. BDFl mice were primed with either beef ( B ) ,  horse (H) or rabbit (R)  
Cyt, and LN cells from each group were tested with each of the 3 antigens. LN cells from 
mice primed with B Cyt responded to B, poorly to H and not to R Cyt. Cells from H primed mice 
responded to B and H but not to R while R primed cells responded to R and B but only partially 
to H Cyt. Also ,  hybrid molecules made of peptide 1-65 from H and 66-104 from B stimulated 
cells from B primed mice. Correlation of these data to the sequence of the Cyts used sug- 
gests that a single a.a. difference at position 89 may be critical to the observed specificity 
of stimulation. B lymphocyte specificity was determined in PFC obtained from LNs of mice 
injected with a 2O challenge. 
tion of PFC revealed a pattern of specificity different from that observed in the LN prolifer- 
ation assay. 

It is thus possible to generate a number of 
Using various Cyts 

Crossreactivity at the B cell level tested by antigen inhibi- 

(Supported by AHA 76 849, NIAID 13131 and 00133.) 
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811 MOLXCULPR INTERACTIONS ACROSS MEMBRANES. S. J. Singer, J. F. Ash, D. Louvard, and 
L. Bourguignon. Department of Biology, University of California at San Diego, 
La Jolla, California 92093 

We have obtained direct evidence for physical linkages produced between specific compon- 
ents on two sides of a plasma membrane. 
ture was used. The distribution of Concanavalin A (Con A )  on the cell surface, and of intra- 
cellular myosin-containing filaments were simultaneously determined using fluorescein-conju- 
gated Con A (F-Con A )  and a rhodamine indirect hunofluorescence method with antibodies dir- 
ected to smooth muscle myosin. Initially, the F-Con A was uniformly distributed over the cell 
surface, while the myosin was present in extended filaments inside the cell. After 20 min at 
37", however, the F-Con A on the cell surface w a s  often found in linear arrays that were super- 
imposable on the arrays of the intracellular myosin-containing filaments. This strongly sug- 
gests that Con A induced a local redistribution of some Con A receptors on the cell surface 
which led to the receptors becoming physically linked to myosin-containing filaments inside 
the cell. 
cated in this phenomenon. By contrast, another NRK cell surface marker, the enzyme aminopep- 
tidase, was redistributed into patches when its specific antibodies were bound to the cell 
surface. Parallel experiments with mouse lymphocytes have been performed and w i l l  be dis- 
cussed. 

A normal rat kidney (NRK) cell line in monolayer cul- 

These results were not affected by 10-5 M colchicine; microtubules are not impli- 

812 HOW CONTRACTILE PROTEINS REGULATE PHAGOCYTIC CELL FUNCTIONS. Thomas P. 
Stossel, John H. Hartwig, Wayne A. navies, Medical Oncology Unit, 
Massachusetts General Hsopital, Boston, Massachusetts 02114. 

Phagocytosis is an example of surface-to-cytoplasm communication. Cqntact 
of an appropriate particle with the plasmalemma of phagocytes elicits pseudopod 
formation, endocytosis and secretion of  lysosomal enzymes into phagosomes and 
the extracellular medium. A molecular explanation for these events is emerging 
from the systematic study of  contractile proteins in macrophages and granulo- 
cytes. 

A high molecular weight actin bindin rotein (ABP) promotes the tempera- 
ture-dependent gelation of fi&-ictin which comprises ca 10% of 
the total cell protein (1-3). Myosin, in t h e e s e n c e  of Mg*+ATP and a pro- 
tein cofactor contracts actin-A-s (2). We hypothesize: a) A submembrane 
ABP-actin gel stabilizes the membrane. b) Particle contact alters ABP-mem- 
brane association. c) Activated ABP promotes increased focal gelation of 
F-actin. d) Since the myosin:actin ratio of phagocytes is low compared t o  mus- 
cle, ABP enhances the efficiency of contraction by cross-linking actin fila- 
ments. Contraction o f  ABP-actin gels forms pseudopods. e) Sustained contrac- 
tion locally disru ts the F-actin-ABP gel, permitting 1ysosome:membrane fusion 
as well as b l d u e  to membrane destabilization. 

Tests support this theory o f  a gelation-contraction-disruption cycle: 
a) The extractibility of ABP from macrophage membranes is greater in phagocy- 
tosing than resting cells (2). b) >106M cytochalasin B destroys pseudopods, 
induces surface blebs, inhibits phagocytosis and enhances secretion. >lO-'M 
cytochalasin B reversibly dissociates ABP from actin, concomitantly dissolving 
ABP-actin gels without impairing actomyosin contraction (4). c) Macrophages 
exposed to n y l o n  wool secrete lysosomal enzymes and bleb, as a hyaline barrier 
between lysosomes and plasmalemma dissolves. Cytoplasmic extracts o f  nylon 
wool-exposed macrophages have reduced ABP and myosin content and capacity to 
gel, although their F-actin content is similar to that of resting cells. 

1) Hartwig, J.H. and Stossel, T.P. (1975) J. Biol. Chem. 2 5 0 ,  5696-5705. 
2) Stossel, T.P. and Hartwig, J.H. (1976) J. Cell Biol. K C 6 0 2 - 6 1 9 .  
3) Boxer, L.A. and Stossel, T.P. (1976) J. Clin. Invest. 57, 964-976. 
4 )  Hartwig, J.H. and Stossel, T.P. (1976) J. Cell Biol. cc 295-303. 
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813 MEMBRANE EVENTS I N  CELL SIGNALING, M a r t i n  C .  R a f f  and Durward Lawson, Depar t -  
ment o f  Zoology, U n i v e r s i t y  C o l l e g e  London, London W C l E  6BT, England 

The plasma membrane r e c e i v e s  and transduces a l a r g e  number o f  d i f f e r e n t  s i g n a l s  i n  t h e  
c e l l ' s  environment and p l a y s  an i m p o r t a n t  r o l e  i n  t h e  s e c r e t i o n  o f  chemical  s i g n a l s .  We 
w i l l  d i s c u s s  t h r e e  aspec ts  of membrane events  i n  such c e l l  s i g n a l i n g :  ( i )  t h e  b e h a v i o r  o f  c e l l  
s u r f a c e  r e c e p t o r s  f o l l o w i n g  l i q u i d  b i n d i n g ;  ( i i )  how membrane r e c e p t o r s  t ransduce e x t r a -  
c e l l u l a r  s i g n a l s  i n t o  i n t r a c e l l u l a r  s i g n a l s  and ( i i i )  t h e  m o l e c u l a r  events  i n  membrane f u s i o n  
o c c u r i n g  d u r i n g  e x o c y t o t i c  s e c r e t i o n  o f  h i s t a m i n e  by  mast c e l l s .  
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994 ENRICHMENT OF TARGET-SPECIFIC CYTOTOXIC LYMPHOCYTES BY SEPARATION OF A N T I G E N -  
BINDING CELLS. E l i zabe th  G r i m m  and Benjamin Bonavida. UCLA, Dept. o f  Microbiology 
and Immunology, Los Angeles, CA.  90024 

The na tu re  o f  t h e  r ecep to r s  on e f f e c t o r  and memory cy to tox ic  thymus-derived lympho- 

This  r e p o r t  p re sen t s  a technique  t h a t  en r i ches  an t igen-b inding  CTL t o  
c y t e s  (CTL) can b e s t  be s tud ied  u t i l i z i n g  c u l t u r e s  o f  p u r i f i e d  popula t ions  of  t a r g e t -  
s p e c i f i c  CTL. 
g r e a t e r  than  80%. Enrichment i s  achieved by sed imenta t ion  on a f e t a l  c a l f  serum (FCS) 
g r a d i e n t .  
vitro murine lymphocytes s e n s i t i z e d  t o  a l l o g r a f t s  is 20% a s  es t imated  by t z g c o n j u g z e  
formation (an t igen-b inding) .  Enrichment i s  performed by l aye r ing  t h e  heterogeneous 
e f f e c t o r - c e l l  popula t ion  conta in ing  t a r g e t  conjugates  onto  a d iscont inuous  FCS g rad ien t ,  
a l lowing  sed imenta t ion  a t  1 x G f o r  75  minutes.  Af t e r  one passage t h e  bottom f r a c t i o n  
con ta ins  60% t o  90% ta rge t -b ind ing  lymphocytes. A s i n g l e - c e l l  ce l l -media ted  c y t o t o x i c i t y  
assay  was used t o  v e r i f y  cy to tox ic  func t ion :  90% of t h e s e  enr iched  b inding  lymphocytes 
k i l l  t h e i r  s p e c i f i c  t a r g e t s ,  t h u s  y i e l d i n g  a 3 t o  5- fo ld  enrichment o f  t a r g e t - s p e c i f i c  CTL. 
Conditions f o r  c u l t u r e  and a c t i v a t i o n  of  t h e s e  CTL w i l l  be p re sen ted .  

Supported by N I H  CA12800 and i n  p a r t  by a C I C R  g r a n t .  

The average frequency of  CTL i n  e f f e c t o r  c e l l  popula t ions  from i n  v ivo  and i n  

CHARACTERIZATION OF A CLONAL ASSAY FOR PRECURSORS OF CYTOTOXIC LYMPHOCYTES, 
H.S. Teh, E .  Harley,  R .A.  P h i l l i p s ,  and R.G. Miller, The Ontar io  Cancer I n s t i t u t e ,  995 

500 Sherbourne S t r e e t ,  Toronto,  Ontar io ,  Canada M4X 1K9. 

cy to tox ic  lymphocytes (CLP) . Cytotoxic  T lymphocytes (CL) were genera ted  by c u l t u r i n  
l i m i t i n g  numbers of RNC (H-Zk)-nu/+ lymph node (LN) c e l l s  w i th  i r r a d i a t e d  C3D2F1 (H-2 /d )  
sp l een  c e l l s  i n  the  presence  of RNC-nu/nu sp leen  c e l l s  i n  m i c r o t i t e r  t r a y s .  
c u l t u r e  pe r iod  
5’Cr-P815 (H-2‘) t a r g e t  c e l l s .  
shown t o  be T c e l l s  and the  process  of d i f f e r e n t i a t i o n  from p recu r so r s  t o  CL i s  r a d i a t i o n  
s e n s i t i v e  (Do% 180 rads ) .  
s t a t i s t i c s .  
c e l l s  was found t o  be 11776 t 65. 
w a s  found t h a t  t he  average c lone  s i z e  p e r  precursor  a f t e r  7 days i n  c u l t u r e  is  1043 t 128. 
Our 5 1 C r  r e l e a s e  assay  could d e t e c t  c lones  wi th  a s  few a s  40 CL per  c u l t u r e .  
showed t h a t  c lones  der ived  from sin l e  CLP a r e  s p e c i f i c .  Thus, RNC mice s t imu la t ed  
s imul taneous ly  by both  H-Zb and H-Z8 an t igens  produce c lones  which are s p e c i f i c  f o r  e i t h e r  
H-Zb o r  H-Zd bu t  no t  f o r  both.  
a c t i v a t e  the  p recu r so r s .  Supported by the  Medical Research Council  (Grant MT-3017) and by 
the  Nat iona l  Cancer I n s t i t u t e  of Canada. 

We have developed a microcul ture  system f o r  e s t ima t ing  the  frequency of p recu r so r s  of 

I? 

A f t e r  a 7 day 
i n d i v i d u a l  w e l l s  were assayed f o r  cy to tox ic  e f f e c t o r  cells  d i r ec t ed  aga ins t  

The e f f e c t o r  c e l l s  genera ted  under these  condi t ions  were 

The frequency of  CLP t o  H-Zd w a s  ca l cu la t ed  us ing  Poisson 
I n  RNC-nu/+ LN, the  frequency of  CLP t o  H-Zd us ing  i r r a d i a t e d  C3D2F1 sp leen  

I n  combination wi th  a v i s u a l  assay  f o r  i nd iv idua l  C L ,  i t  

We f u r t h e r  

Clonal s p e c i f i c i t y  i s  a l s o  maintained when Con A is used t o  

996 A MEI’HOD TO TEST THE SPECIFICITY OF THE CLONES OF H-2 STIFIULfiTED CYTOTOXIC T 
LYMPHOCYTES, Joseph A. Coha and Richard W. Dutton, D e D t .  of Rioloqv, Univ. of 
C a l i f o r n i a ,  San Dieqo, La J o l l a ,  CA 92093. 

W e  have approached t h e  ques t ion  of t h e  s p e c i f i c i t v  of t h e  T c e l l  r ecoun i t ive  receDtor hy 
u t i l i z i n g  a system i n  which low numbers of s p l e n i c  T IvrrDhocvtes a r e  p l a t e d  toqe the r  w i th  
a l logene ic  mitomycin C- t rea ted  s t i m u l a t o r  cells. Followinq f i v e  davs i n  c u l t u r e ,  t h e  cells  
a re  assayed aqa ins t  t h e  appropr i a t e  51Cr-labeled t a r g e t .  T i t r a t i o n s  of the  number of lym- 
phocytes i n i t i a l l y  p l a t e d  i n d i c a t e  t h a t  t h e  lvmphocvtes capahle of developino H-2 d i r e c t e d  
c y t o t o x i c i t y  occur  i n  a frequency ranqe of 0 . 2  - 1 x This i s  i n  aqreement wi th  the  
e s t ima tes  in t he  l i t e r a t u r e  (Skinner and Marbrook, E.J.I. =:1562). 
t a r q e t  s p e c i f i c i t i e s  t o  which an i n d i v i d u a l  a l l o r e a c t i v e  c lone  is  d i r e c t e d ,  t h e  c e l l s  from 
one responding c u l t u r e  were s p l i t  and assaved on t w o  s e p a r a t e  tarcrets. The two responders 
chosen were H-2¶ and H-2k. The s t i m u l a t o r s  were H-2’ and H-2d. 
P i e rce  (J.I. 115:1515),  H-2‘ develops no c ross - r eac t ive  k i l l i n q ,  i . e . ,  s t imu la t ion  hv one 
h a p l o t y p e r e s u l t s  i n  k i l l i n g  d i r e c t e d  s o l e l y  toward t h a t  haolo tvoe .  
s t imu la t ed  wi th  e i t h e r  s t i m u l a t o r  ce l l  tvne  oene ra t e s  a s u b s t a n t i a l  amount of k i l l i n q  d i r e c t e d  
toward t h e  o t h e r  haplo tvpe .  In  t h i s  l i m i t i n q  d i l u t i o n  c u l t u r e  svstem, ind iv idua l  c lones  of 
H-2q and H-2k e f f e c t o r s  s t imu la t ed  a q a i n s t  ho th  s t i m u l a t o r s  could be i s o l a t e d  which have 
c y t o t o x i c i t y  d i r e c t e d  a q a i n s t  only one of t h e  s t i rnu la t ino  hanlo tvpes .  These r e s u l t s  suqqes t  
t h a t  the  r ecogn i t ive  r ecep to r s  on t h e  c e l l  s u r f a c e s  o f  a c lone  of  cv to tox ic  T IvmDhocvten a r e  
ab le  t o  d i s t i n g u i s h  a n t i g e n i c  s p e c i f i c i t i e s  r e s t r i c t e d  t o  a q iven  haplo tvne .  (Sunported by 
USPHS A 1  00453-05.) 

I n  o rde r  t o  s tudv  the  

Accordinq t o  Peavv and 

On t h e  o t h e r  hand, H - a k  
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systemic graf t -versus-host  (GVH) d i sease  caused by inocu la t ion  of small numbers o f  p a r e n t a l  
s t r a i n  lymphocytes, mor t a l i t y  gene ra l ly  occurr ing within 2 - 3 weeks. However, r ecen t  s tud -  
i e s  i n  our l ab  i n d i c a t e  t h a t  a s p e c i f i c  and highly e f f e c t i v e  s t a t e  of systemic GVH r e s i s -  
t ance  can be induced i n  F1 rats by p r i o r  "immunization" with pa ren ta l  s t r a i n  t h o r a c i c  duct 
lymphocytes (TDL). Requirements f o r  t h e  induct ion of such r e s i s t a n c e  include t h e  presence 
i n  t h e  immunizing TDL populat ions of pa ren ta l  s t r a i n  T c e l l s  having immunocompetence f o r  
host  s t r a i n  a l loan t igens ,  presumably bear ing an t i -hos t  T c e l l  i d io types .  
t h i s  s p e c i f i c  GVH r e s i s t a n c e  is r a d i o r e s i s t a n t ,  and i t  can be adopt ively t r a n s f e r r e d  with 
spleen c e l l  suspensions t o  otherwise un t r ea t ed  F 1  r e c i p i e n t s ;  however, t hus  far,  w e  have 
not been a b l e  t o  de t ec t  a n t i - i d i o t y p i c  ant ibodies  i n  t h e  s e r a  o f  such donors.  Genetic 
s t u d i e s  o f  t h e  s p e c i f i c i t y  of t h i s  r e s i s t a n c e  i n  A / B  F 1  animals i n d i c a t e  t h a t  it extends 
t o  T lymphocyte populat ions of t h e  immunizing s t r a i n  (A) and, su rp r i s ing ly ,  a l s o  t o  o the r  
F 1  T lymphocytes sha r ing  t h e  relevant  pa ren ta l  genome (A/C). This  may i n d i c a t e  e i t h e r  ( i )  
t h a t  t h e  an t i -hos t  i d io types  present  on F1 T lymphocytes (A an t i -8 ,  and C anti-B) a r e  
c ros s  r e a c t i v e ,  or ( i i )  t h a t  t hey  a r e  p re sen t  on t h e  same T c e l l  subpopulation - -  i . e . ,  
not a l l e l i c a l l y  excluded. (Supported by U.S. Public  Health Service Grants AI-10191, CA- 
15822 and CA-09140). 

SPECIFICITY OF INDUCED GVH RESISTANCE IN RATS, Donald Bellgrau and Darcy B .  Wilson, 
Universi ty  of Pennsylvania School of Medicine, Phi ladelphia ,  Pa.  19174 
I t  i s  known t h a t  F1 r a t s ,  s u b l e t h a l l y  i r r a d i a t e d ,  a r e  extremely s u s c e p t i b l e  t o  

Once induced, 

THE M-LOCUS ANTIGEN AS A TARGET FOR CYTOTOXICITY. Daniel  L.Kastner and Fmbert R.Rich. 
Baylor co l l ege  o f  Medicine, Houston, TX 77030. 
A number of i n v e s t i g a t o r s  have hypothesized t h a t  m o s t  of t h e  c e l l s  which p r o i i f e r a t e  

i n  mixed lymphocyte r eac t ions  (MLR) a r e  responding t o  an t igens  d i f f e r e n t  from those  which serve 
a s  t a r g e t s  o f  T-cel l  mediated cy to tox ic i ty .  Central  t o  t h i s  i s s u e  i s  t h e  not ion t h a t  ac t iva -  
t i o n  by t h e  M-locus(M1s)antigen i n  mice r e s u l t s  i n  p r o l i f e r a t i o n  without  t h e  development o f  
cy to tox ic i ty .  Therefore ,  w e  designed experiments t o  i n v e s t i g a t e  t h e  ques t ion  of whether cyto- 
t o x i c  responses a r e  eve r  generated aga ins t  t h e s e  ant igens.  In  primary B?+LB/c (H-Zd,Mlsb)vs. 
~ a A / 2  (H-2d,Mzsalmixed lymphocyte c u l t u r e s ,  s m a l l  bu t  s i g n i f  i c a n t  cy to tox ic  a c t i v i t y  w a s  de- 
t e c t e d  aga ins t  t h e  DBA/2 tumor l i n e  P815. However, BALB/c spleen c e l l s  incubated alone also 
generated anti-P815 a c t i v i t y ,  sometimes equa l l ing  t h e  k i l l i n g  generated i n  t h e  presence o f  
ant igen.  In c o n t r a s t ,  u t i l i z i n g  seve ra l  s t r a i n  combinations,  spleen c e l l s  primed i n  vivo with 
H-2 i d e n t i c a l ,  Mls d i f f e r e n t  splenocytes  generated s t rong  secondary cy to tox ic  responses i n  
v i t r o  aga ins t  Con A and LPS b l a s t s  of t h e  s e n s i t i z i n g  s t r a i n .  Genetic experiments were de- 
signed t o  i n v e s t i g a t e  t h e  an t igen ic  t a r g e t  f o r  t h i s  k i l l i n g .  In  accorda ce with the  8-2 r e s t r i c -  

and cu l tu red  with C3HfH-2',fZsC)did not  l y s e  c3n.sw(H-2b,MkC) 
primed i n  vivo wi th  x ~ ( H - 2  ,MZsa)and cu l tu red  with C 3 D 2 F ~ f f i - ~ X 7 ' ~ ~ ~ ~ C  ' ) ce l l s  l y sed  AKR tar-  
g e t s ,  and AKR-primed C3H c e l l s  cu l tu red  with AKR c e l l s  l y sed  C3D2F1 t a r g e t s .  These d a t a  a r e  
compatible wiSh M an t igen  d i r e c t e d  k i l l i n g ,  and do no t  permit  gene t i c  d i sc r imina t ion  between 
t h e  generat ion o f  p r o l i f e r a t i v e  and cy to tox ic  responses  a t  t h e  M k .  (Supported by USPHS N O 1 - A I -  
42529 and HL-17269 and NASA NAS9-14368). 
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t i o n  of k i l l i n g  a g a i n s t  m'nor h i s tocompa t ib i l i t y  an t igens ,  CBA(H-2k,Mh a ) c e l l s  primed i n  vivo 
.,However, C3H c e l l s  

999 AUTOMATED FLUORESCENT ANALYSIS FOR CYTOTOXICITY ASSAYS. F!. K. H m n  and 
J. V(, Kappler, Devrtments of Pathology and Microbiology, University of Rochester School of 
Medicine and Dentistry, Rochester, N Y  14642 U.S.A. 

Classical meosuremenk of cytotoxicity using dye exclusion and microscopic evaluation are both time- 
consuming and inaccurate. Using a two parameter (one color fluorescence, light scatter) cel l  sorter 
(TPS) a single dye system has been developed which stains l ive and compliment ki l led cells with different 
fluorescence intensity. After exposure of target cells to antibody and compliment, Ethidium Bromide is  
added to the target cells at a high enough concentrationtostain compliment ki l led cells very intensely. 
The cells are then diluted and lysed to produce single nuclei, permitting l ive cells to be stained but less 
intensely than the dead cells. Fluorescence intensity is  measured on single nuclei at a rate of 10,000 per 
minute. Far these studies anti-T antisera was titrated fa Compliment dependent cytotoxic act ivi ty using 
normal mouse spleen cells, spleen cells from an anti-thymocyte serum treated mouse, and nylon wool 
purified mose splenic T-cells. This procedure makes passible, reliable, and reproducible measurement 
of cytotoxic activity on 10,OOO cells per determination. 
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SEPARATION AND FUNCTIONAL EVALUATION OF LYMPHOID CELLS FROM HETEROGENEOUS RETICULUFI 
CELL SARCOMA OF SJL/J MICE. 
Dept. Microbiol. and Immunol. U.C.L.A. Los Angeles, Calif. 90024 

SJL/J mice have a characteristic high frequency of spontaneous reticulum cell 

'Oo0 Marilyn Owens, Neelam Aggarwal and Benjamin Bonavida. 

sarcoma, a heterogeneous neoplasm arising in lymphoid organs. We have previously 
determined that these animals retain their immunocompetence and can respond to homogeneous 
syngeneic RCS culture lines in vitro. The role of lymphoid cells at the site of tumor 
growth, however, is not known and is crucial to the understanding of tumor progression. 
In this study, normal cells from involved lymph nodes and spleen of tumor-bearing mice 
were separated by a density gradient of ficoll and sodium metrizoate. 
solutions were loaded by steps, allowed to diffuse into a continuous gradient (p range 
1.06 - 1.08) and centrifuged for cell separation. Preliminary results reveal a single 
peak of normal cells ( p  = 1.071) compared to two separate peaks of putative tumor cells 
( P  = 1.069 and 1.061). Further studies are in progress to determine the immunological 
reactivities of these normal cells from tumor nodes and their functional role in immune 
surveillance. 

Supported by NIH grant CA 19753-01. 

Eight density 

1001 THE CONSEQUENCES OF IMMUNE SURVEILLANCE DURING CHEMICAL CARCINOGENESIS: PATHOGENESIS 
OF METASTASIZING MAMMARY TUMORS(MT). U. K im,  Roswell Park Hem.Inst., Buf fa lo ,  NY 
The imnune surve i l lance doc t r i ne  on cancer has been challenged by some inves t i ga to rs .  

However, a biweekly monitoring o f  MT development and t h e i r  progression over an 18 month period 
i n  3-methylcholanthrene fed young a d u l t  W/Fu female ra ts ,  v e r i f i e d  much o f  the basic theorem 
of the doct r ine.  Thymectomy (Tx), splenectomy (Sx) o r  Tx + Sx increased MT incidence by 20-45 
I over the i n t a c t  cont ro l .  Out o f  a t o t a l  o f  213 MT induced, 13 regressed spontaneously be- 
fore reaching 10 mn i n  diameter. When an ea r l y  appearing, p u t a t i v e l y  more ant igenic  MT was 
excised, 16 add i t i ona l  MT as l a rge  as 12 mm regressed. When MT were 10-15 mn, 93 o f  213 MT 
were transplanted i n t o  syngeneic ra t s ,  and 3 o f  them were re jected.  Out o f  90 b1T successfu l ly  
transplated, 29 MT metastasized spontaneously t o  lymph nodes, and 37% o f  them came from the 
imnuno-suppessed groups i n  which the exc is ion o f  another MT was ca r r i ed  out .  
caused some o f  dormant MT t o  grow faster .  and such MT tend t o  metastasize and be nonantigenic, 
though they are histo-incompatible i n  a l l ogen ic  ra t s .  This experiment seems t o  reveal 4 c las-  
ses imnunological ly d i s t i n c t  tumors: one t h a t  has antigen incompatible i n  autochthonous hosts 
(some may sneak through, bu t  can be e l iminated by immuno-stimulation o f  the host ) ;  one tha t  
grows wel l  i n  autochthonous host but  re jec ted  by syngeneic ra t s ;  one t h a t  grows wel l  i n  syn- 
geneic r a t s  and does no t  metastasize and ca r r i es  TSTA, and one t h a t  metastasizes spontaneously 
i n  syngeneic r a t s  and non-imnunogenic. Thus, most human cancer t h a t  metastasize spontaneously 
may a lso have come through s i m i l a r  imnunoselection as seen here. 
s i z ing  and non-metastasizing MT c e l l s  w i l l  a l m  be discussed. 

The exc is ion 

Character is t ics  o f  metasta- 

1002 EVIDENCE FOR THE PRESENCE OF ANTIBODY FORMING CELLS AGAINST SYNGENEIC THYMOCYTES. 
Yvonne E. McHugh and Benjamin Bonavida. Department of Microbiology and Immunology, 
U.C.L.A., Los Angeles, California 90024 
Lipopolysaccharide (LPS), a polyclonal B cell activator, has been used as a probe ' to determine whether clones of B cells with specificities for syngeneic transplantation 

antigens are present in normal spleen. 
mice, including BALB/c, CjH/HeJ and BALB/c nu/nu were tested for syngeneic and allogeneic 
reactivities in a modified plaque assay. Similar numbers of plaque forming cells were 
seen against syngeneic and allogeneic murine thymocytes regardless of the 8 ,  TL or GIX 
antigens present and haplotype of the target donor. 
when thymocyte targets from various strains were mixed although the LPS response has been 
shown to be polyclonal in our  system. These results indicate that LPS activation of 
normal B cells generates antibody forming cells with reactivity against self antigens 
highly cross reactive with alloantigens other than those listed above. 
ments were performed to examine the nature of the anti-thymocyte response. 
from murine strains other than C3H/HeJ generated the same reactivity described when 
activated with protein-free LPS; the C3H/HeJ strain could respond in a like manner only 
when regular LPS was used. These results indicate that the reactivity detected for 
thymocytes is probably not generated by activation of B cells with specificities cross 
reactive with the protein moiety of LPS. The in vivo state of these B cells with 
specificities for thymocyte antigens, and the immunoregulatory role they may play is not 
clear. Supported by Grant CA12800 from the NCI, NIH. 

LPS activated spleen cells from various strains of 

An additive effect was not observed 

Further experi- 
Spleen cells 

231 
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A/J s t r a i n  mice demonstrate an inc reased inc idence o f  autoimmune disease w i t h  i nc reas ing  age. 
Sp len ic  c e l l s  f rom A/J mice o f  var ious  ages were c u l t u r e d  w i t h  autologous or a l l o g e n i c  i r -  
r a d i a t e d  sp leen c e l l s .  The 
c reas ing  age. 
be reversed by thymic t r a n s p l a n t a t i o n  wi th thymuses from young a d u l t  A/J mice. 
mic t r a n s p l a n t a t i o n  has been shown t o  reverse  autoimnune disease i n  these mice, these data 
support  t he  p o s s i b i l i t y  t h a t  t he  3H-thymidine uptake i n  spleen c e l l  cu? tures  may r e f l e c t  
ce l l -med ia ted  a u t o r e a c t i v i t y .  
t i o n ,  red  ces s i g n i f i c a n t l y  t he  capac i t y  o f  spleen c e l l s  f rom young a d u l t  A/J mice t o  main- 
t a i n  low YH-thymidine uptake i n  c u l t u r e s  w i t h  c e l l s  f rom ag ing  mice. I f  3H-thymidine uptake 
r e f l e c t s  c e l l u l a r  a u t o r e a c t i v i t y ,  then the  c o n t r o l  systein e f f e c t e d  by the  adherent c e l l  may 
he impor tan t  i n  the  r e g u l a t i o n  o f  homeostasis o f  t he  ce l l -med ia ted  imnune response. 

ADHERENT CELL REGULATION OF MLC REACTIVITY I N  AUTOIMMUNE MICE,  C. Lopez, R. Wilmot, 
and N.T. Be r l i nge r .  S loan-Ket te r ing  I n s t i t u t e ,  New York, N.Y. 10021 

H t r o  3H-thymidine uptake inc reased s i g n i f i c a n t l y  w i t h  in -  
The h igh  l e v e l s  o f q - t h y m i d i n e  uptake o f  sp len i c  c e l l s  f rom ag ing  mice cou ld  

Because thy -  

Removal o f  an adherent c e l l  popu la t i on  by Sephadex G-10 f i l t r a -  

1004 

NZB and NZB/W mice have reduced anti-SRC and TNP PFC responses w i t h  age a f t e r  i n j e c t i o n  
e i t h e r  the  thymus dependent an t i gen  TNP-SRC o r  the  thymus independent an t i gen  TNP-MRC. 
ever,  t he  thymus dependent response reduced much f a s t e r  than the  thymus independent response. 
As a consequence, young New Zealand mice have h ighe r  anti-TNP response a f t e r  i n j e c t i o n  o f  
TNP-SRC than a f t e r  i n j e c t i o n  o f  TNP-MRC, w h i l e  o l d  New Zealand mice have higher, anti-TNP 
response a f t e r  i n j e c t i o n  o f  TNP-MRC than a f t e r  i n j e c t i o n  o f  TNP-SRC. The a v i d i t y  o f  PFCs 
o f  NZB.W mice i n j e c t e d  w i t h  TNP-SRC d imin ished w i t h  age, w h i l e  the  a v i d i t y  o f  PFCs o f  mice 
i n j e c t e d  w i th  TNP-MRC d i d  n o t  change w i th  age. Young NZB/W d i d  n o t  produce anti-MRC PFC 
a f t e r  i n j e c t i n g  e i t h e r  TNP-MRC o r  TNP-SRC. 
PRCs. 
e i t h e r  TNP-SRC o r  TNP-MRC. 
It i s  suggested t h a t  s u r v e i l l a n c e  mechanisms a re  respons ib le  f o r  suppressing the  autoimnune 
response t o  mod i f i ed  s e l f  an t igens .  
appear t o  be an express ion  o f  t he  impairment o f  such a hypo the t i ca l  su rve i l l ance  mechanism. 
Th is  concept ion  i s  supported by the  f a c t s  t h a t  bo th  aged (BlOC3)F and nude mice produced 
s e l f  a n t i  MRC response a f t e r  i n j e c t i o n  w i th  TNP-MRC, w h i l e  young {BlOC3)F1 mice and the  
l i t t e r m a t e  c o n t r o l s  o f  t he  nude mice d i d  no t .  

SURVEILLANCE MECHANISMS RESPONSIBLE FOR THE SUPPRESSION OF THE AUTOIMMUNE RESPONSE 
TO MODIFIED SELF ANTIGENS. D. Noar, Imnunology Dept., Hebrew Un ive rs i t y ,  I s r a e l .  

How- 

Old  NZB/W mice had few spontaneous anti-MRC 
The number o f  anti-MRC was increased 4 t o  10 t imes a f t e r  i n j e c t i n g  o l d  mice w i t h  

The unregu la ted  imnune system o f  NZB and NZB/W mice 

1005 MONOCLONAL ANTIBODIES TO XENOGENIC CELL SURFACE ANTIGENS, Ronald Levy and Jeanette 
Dilley. Stanford University School of Medicine, Stanford, CA 94305 
The cell surface antigens of human lymphoid cells are being analyzed by monospecific 

antibodies generated in vitro. 
cells, peripheral blood lymphocytes from patients with chronic lymphocytic leukemia (CLL). 
Limiting dilutions of spleen cells from immunized mice were transferred intravenously to 
syngeneic, irradiated recipients. 
vitro by the method of Klinman and stimulated with CLL cells. These cultures produced 
antibody to human cell surface antigens. 
following criteria: (1) the frequency of antibody producing fragments was linearly related 
to the number of immune cells transferred; (2)  isoelectric focusing analyses showed the 
antibodies to be of extremely limited heterogeneity; ( 3 )  their reactivity patterns against 
panels of target cells, including normal and CLL cells from other individuals, defined unique 
reactivities. The availability of such monoclonal, and therefore monospecific, antibodies 
should provide a new approach to the analysis of cell surface antigens. (Supported by the 
American Cancer Society Grant Nos. 782 and IM 114) 

Mice were immunized with homogeneous populations of human B 

Spleen fragments from recipient animals were cultured in 
The antibodies produced were monoclonal by the 
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1006 SPLENIC REGULATION OFACYCLICAL P K  RESPONSE IN RABBITS. C .  G. Romball, R .  J. 
Ulevitch and W .  0. Weigle, Scrippr Clinic ond Research Foundation, Lo Jolla, CA.  92037 
The PK response in rabbits to a single intmvenous injection of aggregated human gamma globulin 

(AHGG) provides an exomple of the complex factors regulating immune responses. I n  this response, PK 
appear in the spleen in a cyclical manner, with o peok on day 5 and o second peak on day 13. In  contrust, 
subcutaneous footpod injection of antigen results in o lineor appeomnce of PFC i n  the draining node during 
the some time period. However, the node response con be converted to o cyclical response by simultaneous 
intravenous injection of antigen in  normal, but not splenectomired robbits, demonstmting o major role of 
the spleen in the regulation of this response, even in  distal lymphoid organs. Cyclical variations in the 
immune response might be expected to play o role in conserving the immune potential toword those ontigens 
which penist in the body for prolonged periods of time. In fact, a correlation between the continued pres- 
ence of mdiolabeled HGG in the follicles of the spleen and the oppeomnce of the second peok of PFC has 
previously been  obsewed. Since injection of the onticomplementory protein, cobra venom factor (CoF), has 
been shown to interfere with localization of AHGG in  spleens of mice, the effect of prior injection of CoF 
was investigated in this system. Direct and indirect PFC to AHGG in  CoF-treated mbbits did not differ sig- 
nificantly from control rabbits on day 5, although C 3  levels were depleted to less than 10% of pretreatment 
levels. However, PFC on day 13 were markedly reduced in CoF-treated mbbits, although the cyclical 
nature of  the response was rmintoined. Doy 13 PFC were not decreased in CoF-treated mbbits if injection 
o fCoF  wos delayed until 3 days after antigen injection, when antigen locolizotion has already occurred. 

1007 CAN THE COLLABORATION BETWEEN ANTIGEN SPECIFIC LYMPHOCYTES IN VIVO BE EFFECTED BY 
DIRECT CELL CONTACT? George I. Be l l ,  Los Alamos S c i e n t i f i c  Laboratory,  Universi ty  
Of Ca l i fo rn ia ,  Los Alamos, New Mexico 87545 

Data on lymphocyte t r a f f i c  within lymphoid t i s s u e  have been reviewed i n  order  t o  e s t i -  
mate t h e  r a t e  a t  which a r e c i r c u l a t i n g  lymphocyte w i l l  c o l l i d e  with r e l a t i v e l y  s e s s i l e  c e l l s  
-- i n  vivo. 
Assuming t h a t  ant igen-specif ic  B and T c e l l s  represent  10- of t h e i r  r e spec t ive  populat ions,  
a c o l l i s i o n  frequency between an t igen  s p e c i f i c  T and B c e l l s ,  of E: 400 per  hour per gram of 
lymph node t i s s u e  is obtained.  This could be s u f f i c i e n t  t o  ensure co l l abora t ion  i n  a s i n g l e  
sheep node o r  a whole mouse but may not s u f f i c e  wi th  a s i n g l e  mouse node. It is suggested 
t h a t  mobile B c e l l s  i n t e r a c t  w i th  T c e l l s ,  which have become s tuck  by an t igen  t o  r e t i c u l a r  
c e l l s  i n  the  paracortex of a node. 

A few an t igen  br idges between two lymphocytes can e s t a b l i s h  a f i rm enough bond t o  r e s i s t  
hydrodynamic fo rces  i n  vivo o r  i n  v i t r o .  However, o the r  fo rces  between the  c e l l s  may be 
important.  
his tocompatabi l i ty  might be important and would l ead  t o  d i f f e rences  i n  co l l abora t ion  between 
lymphocytes from inbred and outbred animals,  as wel l  a s  between his tocompatible  and incom- 
p a t i b l e  c e l l s .  

In  a lymph node, a r a t e  of about 200 encounters fer c e l l  per  hour i s  obtained.  

In  p a r t i c u l a r ,  a d i f f e r e n t i a l  adhesiveness between lymphocytes based on t h e i r  

IMMUNE REGULATION I N  "VIRGIN"  LYMPHOCYTE POPULATIONS: EXPERIMENTAL FACTS AND 
THEORETICAL MODELS. Garnet t  Kelsoe and Jan Cerny, Depts. Trop. Pub. Health and 
Micro., Harvard School of Publ ic  Health,  Boston, Massachusetts 02115. 

We demonstrate t h e  ex i s t ence  of a c t i v e  r egu la to r  c e l l s  i n  non-immunized mice by t h e  use 

'Oo8 

of Marbrook c u l t u r e s  containing sp len ic  lymphocytes f r o m  two ind iv idua l ,  syngeneic mice ( A  
and B ) .  The primary plaque forming c e l l  (PFC) response of mixed c u l t u r e s  (5  x l o 6  A c e l l s  
p lus  5 x l o 6  B c e l l s )  t o  immunization with Ficoll(AECM)-TNP was compared t o  t h e  response of 
c e l l s  from each ind iv idua l  a lone ( l o 7  A c e l l s  o r  lo7 B c e l l s ) .  
t h e  response i n  t h e  mixed c u l t u r e s  was always non-additive (not equal  t o  a response [K++B]xO.5), 
1.e .  being e i t h e r  suppressed o r  enhanced a s  compared t o  t h e  averaged response from t h e  
ind iv idua l  c u l t u r e s .  Experiments with seve ra l  p a i r s  of mice revealed tha t :  (1) suppression 
occurs  a t  70% and enhancement a t  30%, approximately; ( 2 )  i n  t i t r a t i o n  experiments,  it appeared 
t h a t  c e l l s  from t h e  higher  responder were suppressive and those f r o m  t h e  lower responder were 
"enhancing"; and ( 3 )  t h e  r egu la t ion  was independent f o r  t w o  non-cross-reacting an t igens .  
These r e s u l t s  can be explained s o l e l y  by pos tu l a t ing  a continuous dynamic equi l ibr ium between 
responder and r egu la to r  c e l l s ,  each c e l l  populat ion o s c i l l a t i n g  through time about an i d e a l  
value.  Mathematical t reatment  of these  s inuso ids  gene ra t e s  p red ic t ions  on t h e  r e l a t i o n s h i p  
between responder and r egu la to r  c e l l s  fol lowing an t igen ic  s t imulus and t h e  na tu re  of immuno- 
l o g i c a l  memory. Fu r the r ,  t h e  e x i s t i n g  t h e o r i e s  of r egu la t ion  by l i n e a r  immune networks has  
been modified by pos tu l a t ing  small ,  c i r c u l a r  subun i t s  i n  t h e  network. Mathematical and 
immunological cons ide ra t ions  of models u t i l i z i n g  u n i t s  of two, t h r e e ,  or four  mutually 
r e a c t i v e  c e l l s  w i l l  be discussed.  

Contrary t o  t h e  expectat ion,  
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1009 DEFICIENCES OF IMMUNOREGULATION IN HAMSTERS AND THE MAJOR HISTOCOMPATIBILITY COMPLEX 
By: J.W. Streilein, W.B. Duncan, and D. Lause, UTHSCD, Dallas, TX 75235 
Developing notions about mechanisms of immunoregulation emphasize the important roles 

of subsets of lymphocytes and macrophages as well as the cell surface determinants which are 
thought to govern their various interactions. I n  Syrian hamsters, several aspects of regula- 
tion appear to be defective: (1)the anamnestic response to sheep RBCs is comprised of exces- 
sive numbers of IgM secreting cells, and relatively fewer cells secreting IgG antibody; ( 2 )  
specifically sensitized lymphocytes respond to strong alloantigenic stimulators with unre- 
stricted clonal expansion, and no evidence for suppression of this response in GVHR OK MLR 
can be found; (3)hapten modification of syngeneic target cells fails to elicit the produc- 
tion of specific effector T cells,or does so  only very poorly. Each of these deficiencies 
involves the interactions of at least two categories of cells, interactions which are pro- 
moted in one way OK another by gene products encoded for by the major histocompatibility 
complex(MHC). Our evidence concerning the MHC in hamsters (Hm-1) suggests that all hamsters 
currently in experimental use are either identical for serologically defined determinants 
(analogous to murine K and D), or fail to express these determinants appropriately.Moreover, 
the alloantigens which are encoded for by alleles at Hm-1, and give rise to skin graft re- 
jection,GVHR and MLR, appear to be expressed only on thymus derived cells. We can not find 
them on fibroblasts,tumor cells, or B lymphocytes. We propose that the ineffective cellular 
interaction which characterizes the hamster immune response is directly related to the ap- 
parently capricious expression of MHC gene products on some T lymphocytes, and not on B 
lymphocytes and perhaps other T lymphocytes. 

1010 REGULATION OF HUMAN IMMUNOGLOBULIN PRODUCTION BY T HELPER AND T SUPPRESSOR CELLS. 
Ronald H. Stevens and Andrew Saxon*. UCLA School of Medicine, Los Angeles, Ca. 90024 
Human peripheral blood lymphocytes can be stimulated by pokeweed mitogen to produce 

IgM, IgG, IgA immunoglobulins (Ig). This Ig production was shown to be totally T cell 
dependent and macrophage independent. 
and was mediated through both B cell clonal expansion and increased B cell maturation. 
Suppression of Ig production by T cells was also effected through the same pathways, but 
required prior DNA synthesis. Allogeneic and autochthonous T lymphocytes were equally 
effective in providing both helper and suppressor function. Isolated T cells pre-activated 
for 5 days by pokeweed mitogen functioned as helpers in B cell Ig production in the absence 
of further stimulation with pokeweed mitogen. 
did not appear unless a second stimulation with mitogen was given when the T cells were 
added to B cells. 
distinct populations in normal human peripheral blood and that they differ in the conditions 
necessary for final differentiation and functional expression. Immature T cells (thymocytes) 
were unable to nediate either helper or suppressor function. 
(Supported by NIH grant CA-12800) 

T lymphocyte help was not dependent on DNA synthesis 

Under the same conditions suppressor cells 

These results demonstrate that T helper and T suppressor lymphocytes are 

1011 REPRESSION AND DEREPRESSION OF IgM SYNTHESIS. Harvard Reiter, Pei-Ling Hsu, and 
Sheldon Dray. Dept. Microbiol. Univ. o f  Illinois Med. Ctr., Chicago, I L  60680. 
We found that IgM synthesis was 90% suppressed in cultures of rabbit lymph node o r  

spleen cells treated for 20 hr with 40 u/ml antibody to the b4 allotype of K light chains 
(anti-b4 Ab). I g G  synthesis was not greatly affected. Acrylamide gel analysis of the resid- 
ual lg synthesized showed that anti-b4 Ab suppressed both light ( L )  an'd heavy (H )  chain s y n -  
thesis. Similarly, antibody to the a-allotype of heavy chains also suppressed both L and H 
chains. The number of cells committzd to the suppressed state increased between 4 to 12 hr 
of treatment, and there was a transient increase in protein synthesis during the 6 to 20 hr 
interval of treatment. After 20 hr, total non-Ig protein synthesis and the synthesis of a 
specific non-Ig protein, adenosine deaminase (ADA), was only slightly higher in treated cul- 
tures than it was in control cultures. ADA synthesis was the same in isolated B cells from 
suppressed or control cultures. 
was degraded and released into the medium. The cells retained a small amount of labeled Ab 
fragments bound mostly to the cell membranes, 
the cells, and it also reversed suppression. We conclude that there is a specific, coor- 
dinate repression of L and H chain lg synthesis in antibody-treated IgM synthesizing cells. 
Derepression may have occurred because of the removal of repressing molecules, or because of 
a membrane stimulus that overrode an internal represser signal. This "on-off'' system pro- 
vides a model for the study of the molecular events that regulate lg synthesis. 

Almost all adsorbed 1251-labeled anti-b4 on treated cells 

Pronase stripped 75% of the bound ''51 from 
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1012 INDUCTION OF ALLOTYPE SUPPRESSING CELLS I N  BALB/c MICE,  Raimund D i  P l u l i  and 
C o r n e l i a  Kolb*, The S a l k  I n s t i t u t e ,  San Diego and " U n i v e r s i t y  o f  Konstanz,  West 
Germany. 

Spleen  c e l l s  producing  a n t i b o d i e s  a g a i n s t  t h e  p o l y s a c c h a r i d e  from S.  S t r a s s b o u r g  were 
t r a n s f e r r e d  from BALB/c-Igb e i t h e r  i n t o  normal syngeneic  mice O K  i n t o  BALB/c-Iga mice.  The 
two s t r a i n s  a r e  congenic  and d i f f e r  o n l y  a t  t h e  immunoglobulin a l l o t y p e  l o c u s .  The r e c i p i e n t s  
were c h a l l e n g e d  w i t h  t h e  a n t i g e n  and t h e  p r o d u c t i o n  of donor  a n t i b o d y  judged  by i s o e l e c t r i c  
f o c u s i n g .  A f t e r  about  f o u r  weeks t h e  BALB/c-Iga r e c i p i e n t s  had no a n t i b o d y  a t  a1,l .according 
t o  t h e  IEF, i n  t h e i r  serum, whereas t h e  syngeneic  BALB/c-Igb showed c l e a r l y  t h e  donor IEF 
s p e c t r o t y p e .  The BALB/c-Iga a l s o  showed no donor  Igb a l l o t y p e  i n  t h e i r  serum. Lymphoid c e l l s  
from t h e  BALBfc-Iga r e c i p i e n t s  were t r a n s f e r r e d  i n t o  d i f f e r e n t  I g b  mice congenic  w i t h  BALB: 
a )  i r r a d i a t e d  BALB/Igb; b) newborn (BALB/c-IgaxBALB/c-Igb) F1; c )  BALB/c-Igb nudes .  Group 
a )  and b) were i n j e c t e d  w i t h  s p l e e n  c e l l s  o n l y .  Nude mice r e c e i v e d  e i t h e r  s p l e e n  c e l l s  o r  
thymus c e l l s .  I n  a l l  g roups  t h e  l e v e l  of t h e  Igb  r e c i p i e n t  a l l o t y p e  dropped a 100  t o  a 1000- 
f o l d  from t h e  o r i g i n a l  l e v e l  and remained a t  t h e s e  u n d e t e c t a b l e  l e v e l s  f o r  o v e r  9 months. 
C o n t r o l s  r e c e i v i n g  normal BALB/c-Iga c e l l s  d i d  n o t  show any change i n  t h e i r  own a l l o t y p e  l e v e l .  
We measured main ly  t h e  IgG2ab l e v e l ,  b u t  c o u l d  a l s o  n o t  d e m o n s t r a t e  any IgGlb i n  t h e  
s u p p r e s s e d  mice.  T h i s  s u g g e s t s  t h a t  i n  t h i s  sys tem more t h a n  one  c l a s s  i s  s u p p r e s s e d .  S i n c e  
we c o u l d  t r a n s f e r  t h e  s u p p r e s s i v e  a c t i v i t y  w i t h  thymus c e l l s ,  i t  is  p r o b a b l e  t h a t  t h e  
s u p p r e s s i n g  cells  a r e  thymus d e r i v e d .  

1013 GENETIC DIFFERENCES RESPONSIRLE FOQ POSITT7'F ALLOGENFTC EFFECT!;. P e t e r  P a n f i l i  and 
R.  TY. Dut ton ,  Dept. o f  Bio loqv ,  Univ. of C a l i f o r n i a ,  San Dieoo, La , J o l l a ,  CP 92093.  

The e f f e c t  o f  a l l o f f e n e i c  T cells  i n  t h e  q e n e r a t i o n  of a nr imarv  anti-,SRRC a n t i -  
body r e s p o n s e  i n  v i t r o  is b e i n g  i n v e s t i q a t e d .  

The b a s i c  sys tem employs c o c u l t i v a t i o n  o f  R cel ls  (anti-mouse h r a i n - t r e a t e d  s p l e e n ) ,  T 
c e l l s  (ny lon  w o o l  p a s s a q e d  s n l e e n )  and SRRC i n  microtest p l a t e  wells. D i r e c t  PFC a r e  assaved  
on day 4. 

f r o m  t h a t  d e l i v e r e d  by s y n g e n e i c  T cells. Yore PFC a r e  q e n e r a t e d  i n  t h e  p r e s e n c e  of allo- 
g e n e i c  T c e l l s  t h a n  w i t h  i d e n t i c a l  numbers of s y n q e n e i c  T c e l l s .  Fur thermore ,  a l l o o e n e i c  
h e l p  d i l u t e s  o u t  much l a t e r  t h a n  does  s y n g e n e i c  h e l p .  N o r  i s  a l l o o e n e i c  h e l p  d i m i n i s h e d  by 
p r e t r e a t m e n t  w i t h  mitomycin C. TO d i s t i n q u i s h  t h i s  from s v n o e n e i c  h e l o ,  t h i s  a l l o q e n e i c  he l r ,  
is termed a P o s i t i v e  A l l o q e n e i c  F f f e c t .  

V e l o c i t y  s e d i m e n t a t i o n  of T c e l l s ,  which s e o a r a t e s  on  t h e  b a s i s  o f  s i z e  and h a s  heen  used  
t o  s e p a r a t e  f u n c t i o n a l  s u b p o p u l a t i o n s  of T c e l l s ,  shows s i m i l a r  n o s i t i v e  a l l o q e n e i c  e f f e c t  
a c t i v i t y  i n  a l l  g r a d i e n t  f r a c t i o n s .  

i n v e s t i q a t e d .  A n  H-2 r e g i o n  d i f f e r e n c e  a p p e a r s  n e c e s s n r v  and s u f f i c i e n t .  C u r i o u s l v ,  K 
and/or  D gene  d i f f e r e n c e s  a l o n e  q e n e r a t e  p o s i t i v e  a l l o q e n e i c  e t f e c t s .  

Under t h e s e  c o n d i t i o n s  a l l o q e n e i c  T cel ls  can  p r o v i d e  h e l p .  such  h e l p  mav be d i f f e r e n t  

Minimum g e n e t i c  d i f f e r e n c e s  n e c e s s a r y  t o  q e n e r a t e  a p o s i t i v e  a l l o q e n e i c  e f f e c t  a r e  h e i n o  

(Suppor ted  by USPHS CA 09174-02.) 
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R / r ,  u h e r e  the  low I$ t r a i t  is domin3nt over the  high (Mareh & 2, r N A S  11 :15P8, 197L;. 
now propose t h a t  t h e  IpEregula tor  a l l e l e  (t:) l imits the nunher of I@ nntilcdy-vrnducing 
clones t h a t  a r e  atimuleted tc  rnsgond t o  entiger:. resu? t lnp  i n  a r e e t r j c t i o n  i n  the hetero- 
p n e l t y  of the  antibcdg response. 
snec i f ic  El h t>vee and spec i f ic  ICE entilicdy responses t o  hiqh3y r,ur!fied e l l e r p n s  ( 2  C 6 5 - s '  
aru much more 
than those wltb hlch I@ l eve ls .  Ifohshlg, only nne HLA-aa?ociated Ir pene n'lrue recnpni t inn 
of ant ipen i n  the  fc rmer  case, but. several  different Ir p n e a  a r e  invclved 111 the  1 a t t . e ~ .  !it! 
Allergjc  subjects  with high t o t a l  Igh l eve ls  are sensltjzed naturel)y t o  5 Eretiter number nf 
anticena, and a r e  more e a s i l y  sens i t jzed  e r t i f i c 1 a l ) y  t o  neu ant igenic  determinrnta. than are 
a l l e r g l c  people Kith low IgE l eve la .  ( i j l )  Recent experiments by G l e l c ~ ~  ()t a. stow t ,kat IgE 
antibody prod;iction is more readily su??reesed hy i m u i o t b r q - y  i n  pe t ien t r  wfth Icw than i n  
pa t ien ts  with h i g h  I@ levele .  ( i v )  Fina?Jy, a p t r lk inp  ane3op c a n  he  firawn between t h e  
genet ics  of t o t a l  ICE l eve ls  i n  mon end the p n o t l c s  nf the heteropeneitp of I& ant ibrdy 
rnsponses i n  rebbi t s  t o  s t reptococcal  polpsaocharlde antipens (cf. Eici-xonn & &, JCH lJ4:48, 
1971). 
aoml recessive t r a i t s .  
g ree t ly  f a c i l i t a t e  .genetic s tud ies  o f  spec j f jc  lmnune resmnses  i n  outbrnd apecjee. 

GENETIC HI.:GlJLhTICi4 OF TgE AIxTIBCIDY HiCTfiKOEkrXTY, Dsvid G. Iinreh and Richole:, Willcox. 
Jrhns Popkina  Univ. Sch. oC Ned., Bal.tinicre, I'? 3 7 C 5  end l!n+v. of Newcastle, E~pland  
Total serum ICE in mcn anpeare t ,n be r e p l e t ? d  y r 1 ~ 3 r f l y  by ? sinp7e niitcsr,mol Cene, 

We 

Uur evidence I s  as fr.3lcws: (i! Aasocht ions between 

pronounced i n  a l l e r g i c  reople with IOU tc?s l  I$ l eve ls  (he lcw 10@-l?9 G/mI! 

High ICE l eve ls  and heterogeneovs I@ responses both appear t c  be inher i ted aa auto- 
Recognition of the  impr tance  of these  r n m l e t o r y  phenomena should 



Friday, Wrch 2S, 1977 Regulation of the Immune Systm 

1015 CELL MEDIATET) IMMUNE RESPONSE I N  HUMANS AFTER VACCINATION WITH VACCTNIA VIRUS, L. H .  
P e r r i n ,  J. M. Hu l l ,  R. M. Zinkernagel and M. R .  A. Oldstone, Scr ipps  C l i n i c  and 
Research Foundation, La J o l l a ,  Ca. 92037 
To s t Jdy  the  r o l e  of T c e l l s  and major h i s tocompa t ib i l i t y  markers i n  human v i r a l  in- 

f e c t i o n ,  10 humans were vacc ina ted  wi th  vacc in i a  v i r u s .  
wi th  l o c a l  i ndura t ion  and lymphadenopathy. The i r  PBLs were t e s t e d  s e q u e n t i a l l y  from day 0 t o  
1 2  a f t e r  vacc ina t ion  aga ins t  51Cr l abe led  autologous o r  homologous f i b r o b l a s t s  and he te ro lo -  
gous mouse L c e l l s  i n fec t ed  O K  no t  wi th  vacc in i a  v i r u s .  A peak of s p e c i f i c  l y s i s  of t h e  vac- 
c i n i a  in fec t ed  c e l l s  occurred between day 5 and 10. Spec i f i c  l y s i s  was no t  dependent on the  
presence OK absence of HLA-A o r  HLA-B compa t ib i l i t y  between e f f e c t o r  lymphocytes and t a r g e t  
c e l l s ;  n e i t h e r  was the  s p e c i f i c  l y s i s  increased  i n  autologous condi t ions .  In fec t ed  murine 
L929 c e l l s  w e r e  a l s o  lysed. Spec i f i c  l y s i s  was de t ec t ed  a t  PBLs t o  t a r g e t  r a t i o  a s  low a s  
2 .5 : l  i n  8/10 ind iv idua l s  and g r e a t e r  than  40% s p e c i f i c  l y s i s  i n  6/9 a t  1 O : l  r a t i o .  T c e l l s  
i s o l a t e d  by sheep e ry th rocy te  r o s e t t i n g  technique  i n  4 i nd iv idua l s  induced minimal l y s i s  
whereas the  f r a c t i o n  of deple ted  T c e l l s  showed a 2-4x enrichment over t he  l y t i c  a c t i v i t y  of 
t he  un f rac t iona ted  PBLs. We conclude t h a t  t h e  e f f e c t o r  ce l l  present  i n  PBLs of humans a f t e r  
vacc ina t ion  wi th  vacc in i a  v i r u s  is a non T c e l l .  Other experiments showed t h a t  t h e  a d d i t i o n  
o f  IgG p u r i f i e d  from ind iv idua l s  r ecen t ly  vacc ina ted  aga ins t  vacc in i a  induced a s p e c i f i c  l y t i c  
a c t i v i t y  by normal a d u l t  HPLs aga ins t  vacc in i a  i n f e c t e d  c e l l s ,  whereas no d e t e c t a b l e  k i l l i n g  
occurred a f t e r  absorb t ion  of s p e c i f i c  Ig o r  when e i t h e r  immune IgC o r  HPLs a lone  were added t o  
v i r u s  in fec t ed  t a r g e t s .  (Supported by USPHS AI-07007, NS-12428 and S w i s s  M. S .  Socie ty)  

A l l  showed primary l i k e  responses  

1016 

We hypothesized t h a t  b a c t e r i a l  contamination of  FCS dur ing  process ing  p r i o r  t o  membrane 
f i l t r a t i o n  p l ays  a major r o l e  i n  determining which sample of s e r a  suppor t  i n  v i t r o  primary 
humoral responses.  A Cram-negative, p sychroph i l i c  (co ld  growing) b a c t e r i a  w a s  i s o l a t e d  
from a suppor t ive  l o t  of s e r a .  Growth of t h i s  b a c t e r i a  i n  a d e f i c i e n t ,  non-supportive s e r a  
converted t h e  sample i n t o  a suppor t ive  s e r a .  
mitogenic a c t i v i t i e s  of medium condi t ioned  by the  growth of t h e  b a c t e r i a  (BacCM) wi th  
t h a t  of b a c t e r i a l  LPS t o  determine-yhether 
(1% t o  10% dose range) and LPS (10 t o  10 ug/ml dose range) s i g n i f i c a n t l y  s t imu la t ed  t h e  
humoral responses  of BDF sp leen  c e l l s  cu l tu red  i n  d e f i c i e n t  serum. This  s t imu la t ion  was 
shown t o  be an t igen  depe8dent. Although opt imal  doses of BacCM and LPS s t imu la t ed  i n  v i t r o  
humoral responses equa l ly ,  BaCM w a s  s i g n i f i c a n t l y  less mi togenic  than LPS i n  c u l t u r e s  of 
DDF sp l een  c e l l s .  
C3H)HeJ sp leen  c e l l s  cu l tu red  i n  d e f i c i e n t  serum. 
LPS. We t h e r e f o r e  conclude t h a t  t h e  ad juvant  a c t i v i t i e s  of BacCM are due t o  b a c t e r i a l  
p roducts  o t h e r  than  LPS. 
LPS and may the re fo re  a c t  v i a  d i f f e r e n t  mechanisms than  does LPS. 

COMPARISON OF THE I N  VITRO ADJUVANT A C T I V I T I E S  OF BACTERIAL LIPOPOLYSACCHARIDE AND 
A BACTERIAL CONDITIONED YEDIUEI (BacCM). S .  S h i i g i ,  R. Capwell, K .  Grabs te in ,  and 
R. Mishe l l .  Dept. of Bac ter io logy  and Immunology, Univ. of C a l i f . ,  Berkeley, Ca l i f  

We then  compared t h e  i n  v i t r o  ad juvant  and 

h e  a c t i v e  f a c t o r  i n  BacCM was LPS. Both BacCY -5 

We then  showed t h a t  BacCil s t r o n g l y  s t imu la t ed  the  humoral responses of  
These sp leen  c e l l s  w e r e  unresponsive t o  

This  ad juvant  appears  t o  be s i g n i f i c a n t l y  less mitogenic than  

1017 SOMATIC CELL HYBRIDS EXPRESSING BOTH T CELL AND I-REGION MARKERS, R ichard  A. 
Goldsby, Barbara A. Osborne, Oonal Murphy and Leonard A. Herzenberg, Ames Research 
Center, M o f f e t t  F ie ld ,  CA., and S tan fo rd  U n i v e r s i t y  School o f  Medicine, S tan ford ,  CA. 

Hyb r id  popu la t ions  have been ob ta ined by PEG 1000 ass is ted  f u s i o n  o f  BW5147. a HAT sens i -  
t i v e  mouse lymphoma, w i t h  (SJL x BALB/c)F1 normal spleen c e l l s  and subsequent s e l e c t i o n  
i n  HAT medium con ta in ing  3.3 x M ouabain. M i c r o c y t o t o x i c i t y  t e s t s  demonstrated t h a t  
severa l  o f  t he  h y b r i d  popu la t ions  were o f  t he  T c e l l  t ype  bear ing  the  t h e t a  an t i gen  o f  bo th  
parents  (Thy 1.1 o f  BW5147 and Thy 1.2 o f  t he  normal pa ren t ) .  
t he  presence o f  I - r e g i o n  markers o f  t he  
A.TL anti-A.TH p l u s  r a b b i t  complement revea led  t h a t  these same popu la t ions  expressed I - r e g i o n  
markers on t h e i r  surface. 
absorp t ion  o f  A.TH a n t i  A.TH on t i s s u e  from BlO.S(7R) and B1O.BR. Absorp t ion  on B10.S(7R) 
removed a l l  c y t o t o x i c  a c t i v i t y  whereas absorp t ion  on B1O.BR f a i l e d  t o  remove any c y t o t o x i c  
a c t i v i t y .  These s tud ies  demonstrate t h a t  lymphoma x normal spleen c e l l  somat ic c e l l  hybr ids  
p rov ide  a means o f  producing pure popu la t ions  o f  c e l l s  express ing  var ious  T c e l l  sur face  
markers i n c l u d i n g  I - r e g i o n  markers o f  a s p e c i f i c  haplotype. Such c e l l  popu la t ions  should 
f a c i l i t a t e  biochemical  s tud ies  o f  these markers. Furthermore, T c e l l  hybr ids  may be 
expected t o  be o f  ass is tance i n  s tud ies  o f  t he  d e t a i l e d  c e l l  b io logy  o f  T c e l l  f unc t i on .  

I n t e r e s t i n g l y ,  a search f o r  
haplotype us ing  m i c r o c y t o t o x i c i  t y  employing 

The s p e c i f i c i t y  o f  t he  A.TL anti-A.TH k i l l i n g  was conf i rmed by 
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1018 FETAL THYMUS FUSI0NS:EFFECTS OF ALLOGENEIC VERSUS SYNGENEIC FUSIONS. 
D. DeLuca, G.A. Luckenbach, T. Mandel and M. Kennedy, Walter and El iza  
Hall I n s t i t u t e  of  Medical Research, Melbourne, Vic tor ia ,  Austral ia .  
Fetal  thymus lobes from 14d CBA o r  BALB/c mice have been grown as 

fusions i n  organ cu l ture .  Af te r  24 h r  i n  v i t r o  no obvious separa t ion  i s  found 
between the lobes i n  h i s t o l o g i c a l  s e c t G n n p g e n e i c  (CBA/CBA o r  BALB/BALB) 
o r  a l logeneic  (CBA/BALB) fusions have been used i n  an at tempt  t o  study the  
generation of se l f - to le rance  by a developing lymphoid organ i n  v i t r o .  Syngeneic 
fusions produce two peaks of lymphoid c e l l  growth.The f i r s t  E a w e n  a t  days 
5-7, has been shown i n  s i n g l e  lobe c u l t u r e s  t o  c o n s i s t  p r imar i ly  of cor t isone 
s e n s i t i v e ,  "high Q", "high TL" cells; and t h e  second peak ays 10-12) i s  
pr imari ly  cor t i sone  r e s i s t a n t ,  "low O f t ,  and TL negative. '"IIJDR incorporat ion 
s tudies  show t h a t  a burs t  of  DNA synthes is  precedes each lymphoid peak. 
Allogeneic fusions have a normal f i r s t  peak of c e l l  growth, but  c o n s i s t e n t l y  
lack  the second peak. Semi-allogeneic fusions (e.g. CBA vs. CBA/BALB F1) can 
produce a normal second peak of  growth, but t h e  c e l l s  i n  t h i s  peak are 
pr imari ly  of  the parenta l  type, as assessed by i m n o f l u o r e s c e n c e  with a n t i -  
H-2 sera. 
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