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The T Cell Receptor 

T Cell Receptor Gene Structure and Organization 

T 031 The organization and expression of T-cell receptor genes in mouse and man 

L. Hood, 6. Arden, R. Barth, P. Concannon, N. Costlow, W. Funkhouser, J. Goverman, 
J. Kobori, D. Korn, C. Kuo, E. Lai, N. Lan, N. Shastri, J. Urban, R. Wilson 

In order t o  obtain probes for T-cell receptor (Tcr) gene mapping we have sequenced 27 human and 
15 murine a cDNAs and 27 human and 8 murine 6 cDNAs. Statistical analyses of these results suggest 
that there  may be approximately 100 Va and 25 v6 murine gene segments and -100 V a  and 60 V 6  human 
gene segments. Using the V-gene segments as probes, we have employed the  deletional analyses of 
cloned Tce l l s ,  pulse gradient gel elecrophoresis and the restriction mapping of cosmid clones to 
construct physical maps of the 6-gene families. The 6-gene family of mouse has 19 v6 gene segments 
and the  DB-JE-CB clusters encoded over about 450 kb of DNA whereas the  human 6-gene family (>35 
V 6  gene segments and two DB-JB-CB clusters) encompasses more than 600 kb of DNA. Similar mapping 
studies a r e  now underway of the a-gene families of human and mouse. In addition we have analyzed 
the V6 gene segment polyrnorphisrns in DNAs isolated from more than 100 humans. 

To produce relatively large amounts of T-cell receptor molecules for further study we have 
utilized a baculovirus expression s stem for the Tcr. Genes encoding the a and 8 chains of a rnurine 
alloreactive Tcr recognizing the K class I MHC molecule were isolated from a cytotoxic T-cell cDNA 
library and separately cloned onto the polyhedron gene promoter of the Autographa californica nuclear 
polyhedrosis virus. Sf9 insect cells  infected with either the a- or B-chain recombinant virus produce 
high amounts of a novei 3.6 kb RNA transcript consisting of t he  a- or B-chain coding sequences and 
polyhedron 5' and 3' untranslated regions. The level of message expression is more than 1,000 times 
that  found in murine T-cells on a per cell  basis. Furthermore, this high level of expression does not 
decrease when Sf9 cells a r e  co-infected with both the  a- and B-chain recombinant viruses. W e  a r e  
currently analyzing the  nature of the  proteins produced in these cells using 2-D gel electrophoresis and 
a r e  exploring the possibility of producing large amounts of secreted Tcr by introducing s top codons in 
t h e  a and 6 chain transmembrane regions. 

E 

In effor ts  to understand factors which regulate the  expression of T-cell receptor genes, we have 
1) constructed transgenic mice with murine 6 genes, 2) transferred a and 8 genes from a T cells 
specific for cytochrome C and lysozyrne and into a T x e l l  tumor line, and 3 )  examined the!Ja-Ca 
intron of a rearranged Ca gene for t he  presence of enhancer-like sequences. The results of these 
expression studies will be summarized. 

TO02 ORGIINIZATION AND 
GENES. Dennis Y .  

I n s t i t u t e ,  DeDirtments o f  

EXPRESSION PATTERN OF T CELL RECEPTOR 8-CHAIN 
Loh, Hubert  Chou and Mark Behlke, Howard Hughes Medical 
Nedicine,  Microbiology and Imnunology, Washington Universi ty  

Scnool of-Medicine,  St .  Louis, MO 63110. 
We have focussed our  s t u d i e s  on t h e  murine T c e l l  r ecep to r  (TCR) 6-chain locus.  O u r  
studies reveal  t h a t  t h e r e  a r e  only 20 V B  genes and most o f  t h e s e  genes a r e  very 
c l o s e l y  l inked on t h e  chromosome. 
func t iona l  6-gene messages can oe c rea t ed  Dy novel RNA s p l i c i n g  o f  t h e  upstream leader  
exon t o  t h e  Y E  coding exon of t h e  downstream rearranged gene. 
imp l i ca t ions  of t h e  c l o s e  l inkage of t h e  \Ig genes on development of t h e  TCR r e p e r t o i r e  
w i l l  oe discussed.  

One consequence of t h i s  c lo se  l inkage i s  t h a t  

I n  addi t ion,  poss ib l e  



The T Cell Receptor 

Structure of the Receptor Complex and Signal Transduction 

~ 0 0 3  THE T CELL ANTIGEN RECEPTOR AND SIGNAL TRANSDUCTION. 

Institute of  Child Health, National Institutes of  Health, Bethesda. Maryland 20892. 

Lawrence E. Samelson 
and Richard D.  Klausner. Cell Biology and Metabolism Branch.Nationa1 

The murine clonotyplc T cell antigen receptor consists of multiple components. 
The heterodlmeric a and B chains responsible for MHC-restricted interactions are 
non-covalently associated with the y. 6 .  c .  C and p21 subunits. Receptor 
engagement results in multiple rapid biochemical events occurring at the receptor. 
Phospholnosltide hydrolysis i s  coupled to the receptor. and subsequent protein 
kinase C activation results in serine phosphorylation of  the y chain. Similarly 
receptor occupancy leads to activation of  a tyrosine kinase which phosphorylates the 
p21 chain and additional cellular substrates. Both kinase events are regulated by 
the activation of a third kinase. cyclic AMP dependent protein kinase. Signal 
transduction mediated by the antigen receptor thus Involve the interplay between 
several stlmulatory and Inhibitory kinases. 

~ 0 0 4  CELL SURFACE MOLECULES AND MOLECULAR EVENTS INVOLVED IN HUMAN T CELL 
ACTIVATION. Arthur Weiss, Dan Littman and Mark Goldsmith. Howard Hughes 

Medical Institute, Dept. of Medicine and Microbiology/Immunology, U. of Ca., San 
Francisco, Ca., 94143. 

resting T cells. 
the CD3/antigen receptor (Ti) complex and the other may involve interactions with 
accessory molecules expressed on the T cell. Although the transmembrane signal of these 
accessory molecules is unclear, stimulation of the CD3/Ti complex results in 
phos hoinositide (PI) hydrolysis with consequent increases in cytoplasmic free calcium 
t[CaP+li, and activation of protein kinase C. 

The relative function of the components of the CD3/Ti complex in transmembrane 
signalling is not clear. Of particular interest is the CD3+ T cell leukemic line PEER. 
In marked contrast to other T cell lines or most peripheral T cells, no PI turnover or 
changes in [Ca2+]i were observed in response to the lectins P M  or Con A or to 
anti-CD3 in PEER. Activation of PI turnover could be induced in response to AlFT. 
an agent known to activate G-binding proteins, suggesting defective coupling of the 
antigen receptor to the PI pathway. 
unusual: on this cell, CD3 is associated with a non-disulfide linked 55  kD protein 
instead of a Ti,/B heterodimer. This 55 kD protein has been identified as a product 
Of the Tiy locus using an anti-peptide antiseras and by the presence of a functional 
Tiy chain rearrangement in PEER. The expressed Tiy chain utilizes the C 2 
gene but contains an unusual triplication of 48 bp. The unusual structure of the 
antigen receptor complex on PEER may be responsible for its failure to function in 
signal transduction. 

signalling 
mutants of the Jurkat leukemic line have been isolated utilizing the cell sorter and the 
calcium sensitive fluor indo-1. These mutant cells, unlike the wild-type cells, fail to 
accumulate the products of PI hydrolysis or manifest increases in [Ca2+]i in 
response to anti-CD3 or anti-Ti antibodies despite the ability of these antibodies to 
bind to these cells. 
defect in the CD3/Ti complex. These cells together with PEER should provide useful 
models to address the relative function of the components of the CD3/Ti complex in 
signal transduction. 

Two stimuli are required for the transcriptional activation of the IL-2 gene in 
One of these stimuli can be provided by ligands which interact with 

The CD3 containing complex on PEER was found to be 

Y 

In a second approach to understanding the function of the CD3/Ti complex, 

The response of these mutants to AlFl suggests a proximal 
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The Role of the Receptor in T Cell Ontogeny 

~ 0 0 5  CLASS I-RESTRICTED CYTOTOXIC T C E L L  RESPONSES TO A SOLUBLE PROTEIN A N T I G E N ,  
Michael J .  Bevan, Francis R .  Carbone. James M .  Sheil and Dale R.  Wegmann, 
Research I n s t i t u t e  of  Scripps Clinic  and L i l l y  Research Laboratories, La Jo l la  
CA 92037. 

Recent evidence from a number of laborator ies  has demonstrated t h a t  cytotoxic  T 
lymphocytes ( C T L )  recognize peptide fragments of antigen i n  associat ion w i t h  Class I MHC 
molecules. 
respond to  a degraded form of antigen expressed on the ce l l  surface following antigen 
processing. We reasoned t h a t ,  i f  such i s  the case,  i t  should be possible to  generate CTL 
which a re  spec i f ic  for  peptid s derived from soluble antigens in the context of Class I 
MHC molecules. We primed H-Zg mice with an unfractionated t r y p t i c  d iges t  of chicken 
ovalbumin (cOVA), and following i n  v i t r o  s t imulat ion w i t h  the same ant igen,  obtained cOVA 
digest-specif ic  CTL a c t i v i t y .  
digest  a re  able to  sens i t ize  EL4  (H-2b) t a rge t  c e l l s  for  l y s i s  by the CTL. 
a c t i v i t y  has  been pos i t ive ly  ident i f ied  by amino acid analysis  a n d  synthesis  as  the 
323-339 peptide which i s  a l so  reco nized by Class 11-restr ic ted TH i n  H - Z b  mice. 
majority of e f fec tor  CTL a re  Lyt-2', L3T4- and are  r e s t r i c t e d  to  the H-2Db molecule. 
We are  cur ren t ly  attempting to  ident i fy  the other  ac t ive  peptides, t o  clone the CTL, and  
to  determine what t h i s  has to  say about Class I versus Class I 1  antigen presentat ion.  

T h i s  finding has led t o  the postulate  t h a t  both helper T c e l l s  ( T H )  and CTL 

A t  l e a s t  two d i s c r e t e  HPLC-purified f rac t ions  o f  the cOVA 
One peak of 

The 

TO06 T CELT, RECEFIDR GE?E R- AND EXPRESSION LWRlXG THYMUS DEVELOPMENP IN VIVO 
ANI IN VJTRO. E.J. Jenkinsm,+ J.J.T. ckrlen,+ R. Kingstat,+ G.T. Williams+ ;ins 

M.J. @eno -t of zwkmy, Meal Wad, university of m g h m ,  U.X. and 
%partrent of zmlogy, university college, -, U.K. 
m a p -  U y  germ line omfiguraticm a t  d l 4  of gestation in the muse, T-cell 
receptor 5 chain genes umlergo rearrangtzmnt and expression during t h p  cmtcqeny. 
W have investiga'ud these prccesses during in vim 6eve-t and in fetal thyms 
organ cultures. 
T-cell precursors developing in t h p  organ cultures underqu receptor gene rearrangezm-k 
and expressicm ccnparable to that in vim suggesting an w r t a n t  role for the intra-thymic 
envimnmznt in triggerjng these processes. 
by culture in the presenoe of deoxyguanosine wh ich  eliminates the indiqemus l-id 
cells leaving an epithelial rudimmt. W have skimin that such alyqhoid I&s can ke 
rea~lonisd by a single micrcnranipulated precursor selected fran another 13-14d thyrms lobe, 
allcwing the clonal progeny of a single T-cell precursor to be investigated. 
system w? have &am that a single precunor can generate nultiple 6 c h a i n  gene rearran-ts 
providing definitive evidence that these events are intra-thymic. 
we have fovd that receptor expxession detected w i t h  rrrrmoclonal antitcdy F-23.1, is f i r s t  

surface 0 chains (C 6 + cells) - 
surface and cytoplasnic 5 chain labelling and, j u s t  before birth, by cells w i t h  surface 6 
chain but no detectable cytaplasnic expression ( S S +  cells). 
g-aM in thyrms mgan culture w i t h  s E + celk accmulating w i t h  
eventually decline suggesting a precursor proauct rela-p between these t w ~  
pa~llations. 
cells already d t t e d  to a particular E chain rearrangmmt my, after proliferation, 

at a later stage. Finally, we have &.sen& that adc3itim.s of an t i kdy  F-23.1 to organ 
cult- lesults in the . ace of R3.1 positive SE+ cells. Q1 antibody renDval 
SB+ cells reappear al= my te newly generated f- C 6 +  cells that are 
unaff- by a n t i h i y  treatmmt rather than representing recavery of rmdulated S E +  celk. 
Thus additim of anti-receptor antikdy m y  mirrric receptor/antigen interactians involwxi in 
intra-thymic selectim of ?&e repr toi~. ,  providing a mcdel to investigae this process. 

~n mtrast to ~ny-1+ cel.kZiSE+ng outside the t h p  we have found that 

%se thynus organ cultures can be miniplated 

Using this 

In n o d  &velaprent 

a t  d.15 of gestaticm in a few cells w h i c h  shcw cvtcplasnic 5 chain labelling but lack 

Both C 6 +  and S E +  9 1 s  are 
whilst c E cells 

nEse are followed in developlEnt by cells w i t h  both 

~n amtrast to s E + cells, c E + cells enter mitosis nnre frequently. 

further diversification by asscciating w i t h  various a chain rearrangements OcCulLing 



The T Cell Receptor 

TO07 
Kappler Natl, Jewish Ctr. for Immunol. and Resp. Hed.. Denver, CO 80206. 
Both T and B cells bear antigen binding receptors, but these molecules are constructed from 
different gene families. 
receptors have been selected to bind MHC Class I and Class IT molecules. 
a new mouse V protein, V 17, which is expressed in C57BR, C572. SJ2 and SWR mice.support 
this idea. 
unexpectedly high frequency. 
components of the receptors suggesting that V 17 itself has a high affinity for IE molecules. 
VB17 is found on the immature thymocytes of all mice expressing the gene. It’s expression is 
severly reduced, however, on mature thymocytes and peripheral T cells of development at which 
tolerance to self MHC is induced. 

THE T CELL REPERTOIRE, Philippa Marrack, Neal Roehm, Terri Wade, Marcia McDuffie. 
Marcia Blackman, Willi Born, Ella Kushnir, Janice White, Jerry Bill and John 

Thus it is likely that the germ line repertoires of T and B cell 
Recent findings on 

T cells with receptors which include V 17 react with IE products with 
This reactivity occurs regardless of rhe other variable 

T 0 0 8 T H E  THYMUS AND T CELL TOLERANCE, J. Sprent, IMM4A. Research Institute of Scripps 
Clinic, 10666 N. Torrey Pines, Rd., La Jolla CA 92037. 

Mature post-thymic T cells generally recognize exogenous antigen X in association with 
self H-2 determinants while maintaining unresponsiveness to self H-2 determinants per 
se. It seems highly likely that these two properties of T cells - H-2 restriction and 
self H-2-tolerance - are both imposed in the thymus during early T cell 
differentiation. Precisely how T cells are imbued with these two properties is poorly 
understood, nor is it clear which thymic stromal cells are involved. 

In the case of H-’-restricted specificity, some workers argue that restriction is 
imposed by a class of intrathymic bone-marrow-derived cells with features of 
macrophages or dendritic cells (Mp/DC). However, studies from this laboratory 
suggest that restriction is imprinted not by MP/DC but by thymic epithelial cells. 
Our view is that the prime function of Mp/DC in the thymus is to impose self 
tolerance. Experimental evidence on this issue will be discussed. 
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Expression of Cloned Receptor Genes 

T 009 
and Susumu Tonegawa. Center f o r  Cancer Res.,M.I.T., Cambridge, MA 02139. During t h e  
sea rch  f o r  t he  cDNA c lones  coding f o r  t h e  a and 6 subun i t s  of t h e  an t igen - spec i f i c  T c e l l  
r ecep to r  (TCR) we encountered a t h i r d  gene, Y ,  t h a t  sha res  a number of s t r u c t u r a l  
p r o p e r t i e s  with a and 6 genes,  i nc lud ing  t h e  s p e c i f i c  1-2 rearrangement i n  T c e l l  
development (Sa i to  etg., Nature =:757-762 1984). In  o rde r  t o  i d e n t i f y  t h e  pou la t ion  
of cells t h a t  express  t h e  Y cha in  we prepared an t ibod ie s  us ing  as t h e  immunogen Y 
polypept ide chains  synthesized in E. c o l i  by g e n e t i c  engineer ing.  The Y chain w a s  found 
t o  be expressed on t h e  s u r f a c e  of a subpopulat ion of murine f e t a l  thymocytes as well as 
t h e  LytZ- L3T4- populat ion of a d u l t  thymocytes. 
d i su l f ide - l inked  t o  another  subun i t  of about 45 kd (6 chain) .  By c o n t r a s t  t h e  CTL c lone ,  
2C, from which the  o r i g i n a l  in-frame y cDNA was cloned does not  bear a d e t e c t a b l e  l e v e l  of 
such a heterodfmer.  We a r e  i n  t h e  process of i n v e s t i g a t i n g  s e v e r a l  o t h e r  c e l l  populat ions 
for t h e  expression o f  y chains  and y genes. On t h e  b a s i s  of t hese  s t u d i e s  we will d i s c u s s  
t h e  poss ib l e  func t ion  of t h e  I-bearing c e l l s .  

EXPRESSION AND ORGANIZATION OF THE T CELL RECEPTOR y, Nobuki Nakanishi,  Keiji 
Maeda. Koichi I t o .  Mark Bel ler .  Lars Hellman, Joseph He i l ig ,  Yohtaroh Takagaki 

In both cases t h e  Y chain is 

f 010 TRANSGENIC MICE PRODUCED WITH CLONED REARRANGED T-CELL RECEPTOR GENES, Michael 
Steinmetz.  Yasushi Uematsu, S t e fan  Ryser. Judy Ways, Zlatko Dembic, Anton 

Berns*. Horat Bluthmann** and Harald von Boehmer; Basel I n s t i t u t e  f o r  Immunology, B a s e l ,  
Switzer land;  *The Netherland Cancer I n s t i t u t e ,  Amsterdam, t h e  Netherlands; **Central 
Research Unit ,  Hoffmann-La Roche, Basel ,  Switzer land.  W e  have i s o l a t e d  t h e  product ively 
rearranged T c e l l  receptog -chain genes from a cy to tox ic  T c e l l  c lone  s p e c i f i c  f o r  t h e  
male a n t i g e n  H-Y and H-2D . The c a r i a b l e  region of t h e  B chain is encoded in t h e  p a r t  by t h e  
V 8.2 gene segment and is t h e r e f o r e  recognized by t h e  i s o t y p i c  antibody F23. F ive  t r ansgen ic  
mgce were obtained by i n j e c t i n g  t h e  chain gene inc lud ing  1 kb of 5’ and 3 kb of 3’ f l ank ing  
sequence i n t o  t h e  male pronucleus of f e r t i l i z e d  eggs obtained from matings of (C57BL/6 x 
SJL)F mice. The t r ansgen ic  mice contained between 114 t o  20 copies  of t h e  rearranged gene 
as determined by t a i l  DNA Southern b l o t  hybr id i za t ion .  Four of t h e  f i v e  t r ansgen ic  mice and 
t h e i r  o f f s p r i n g  were analyzed f o r  expres s ion  of t h e  t ransgene in Con-Astimulated, pe r iphe ra l  
T c e l l s  u s ing  t h e  F23 ant ibody.  
mice t h a t  were e i t h e r  homozygous o r  heterozygous wi th  r e spec t  t o  t h e  presence o r  absence of 
endogenous V 
-chain gene for expres s ion  in t r a n s f e c t e d  c e l l s  and t r ansgen ic  m i c e .  

-and 

No evidence f o r  expres s ion  of t h e  t ransgene w a s  found in 

genes.  W e  a r e  c u r r e n t l y  t e s t i n g  va r ious  a l t e r n a t i v e  c o n s t r u c t s  of t h e  cloned 
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The T Cell Receptor 

T Cell Effector Functions 

T 011 AXALYSIS OF THE ACTIVATIOU WD FIJUCTIOU OF A CUlBeD HKL?BIt T CELL LIUE USIPG 
mlUOCLOUAL M I - T  CELL BBCEPTOR AIiTIBODIES. Charles A. Janeway, Jr.. Jose Rojo. 

Kaj Saizawa, Uen-jen Poo. and Sakhina Haque. Section of Imnobiology. Yale University 
School of Medicine and Howard Hughes Medical Institute, Uew Haven CT 06510. 
I4onoclonal anti-T cell receptor antibodies have allowed the analysis of the structure and 
functions of T cell receptors. Ue have used a collection of such antibodies. specific for 
the receptor of a single cloned T cell line. to perform several different studies relating 
to the structure and functional role of the T cell receptor. The antibodies have been 
used to define at least three structurally distinct epitopes on the receptor molecule. and 
to relate the epitope recognized to the functional activity of the particular antibody. 
There are wide disparities between the amount of an anti-receptor antibody bound and its 
ability to activate the cloned T cell line. The degree of activation obtained was related 
to the epitope recognized by the monoclonal antibody. and was independent of affinity for 
antibodies directed at the same epitope. This suggested that simple cross-linking of the 
T cell receptor was necessary but not sufficient for T cell activation. To confirm this, 
a poorly activating antibody was used in combination with the Fab fragmnt of a potent 
activating antibody. to demonstrate that the T cell receptor requires both cross-linking 
and conformational change when activation is driven by anti-T cell receptor antibodies. 
Ue also noted that antibodies to the T4 molecule differentially affected responses to 
anti-T cell receptor antibodies directed at distinct epitopes. This suggested that T4 is 
part of the receptor complex, and this was supported by two other findings. First, 
antibodies that are most potent in activating this cloned T cell line cause 14 molecules 
to comodulate with the T cell receptor. Second. anti-T4 antibodies. combined with the Fab 
fragment of a potent activating anti-T cell receptor antibody, will cause activation, 
suggesting that anti-T4 can, under these conditions, provide the necessary cross-linking 
of the receptor. Uatural activation of T4+ cells may involve the cross-linking of T4 to 
the T cell receptor by means of binding to class I1 WHC molecules. Finally, the role of 
the T cell receptor in mediating helper function has been examined in several systems. 
Anti-T cell receptor antibody can bypass the need for antigen and HHC recognition in T 
dependent B cell activation. However, receptor-mediated intimate contact of the helper T 
cell and the B cell may promote B cell activation by several means. First, it causes 
stable association of T cells and B cells; second, it plays a role in cytoskeletal 
reorientation; and third, it directs the secretion of B cell activating lymphokines by the 
cloned T cell line, especially under conditions of limiting stimrlation. Supported by UIH 
grants CA-29606. AI-14579 and the Howard Hughes Hedical Institute. 

T 012 AN ANALYSIS OF MOLECULAR AND CELLULAR INTERACTIONS LIMITING B CELL ACTIVATION, 
Michael H .  Julius, Hans-Georg Rammensee and Georges Kohler. Dept. of Microbiology 

and Immunology, McGill University, Montreal. Quebec H3A 2B4, Basel Institute of Immunology, 
Basel CH-4005, Switzerland, Max Planck Institute for Immunobiology, Freiburg. 0-7800, PRG. 

A cognate lymphocyte interaction limits T helper cell (Th) dependent induction of resting B 
cells to high rate Ig secretion. The question follows whether the surface molecules on Th 
and B mediating the interaction are integral, having been specifically designed for the 
transduction of signals resulting in B cell activation. Alternatively, Th/B membrane jux- 
taposition mediated by any molecular interaction might be sufficient. To determine whether 
the "cognate" aspect of Th-B interaction is critical, we assessed the consequences on B cell 
physiology of Th-B conjugate formation with the inclusion/exclusion of membrane molecules 
known to be involved during a physiological interaction. 

The sucessful engineering of the VLK and VHII encoding TNP specific Ig into the genome of 
mice provided an unlimited source of antigen specific, idiotypically characterized resting B 
cells. In conjunction with clones of idiotypically characterized Th. we have organized Th-B 
conjugates of three general categories pictorally represented below: 

Category I is designed to assess the role of B cell MHC class I1 molecules. The Th used are 
functionally restricted by IAd and the TNP specific B cells are from transgenic mice 
backcrossed onto the A/J background (IAk). Any specific interaction with B cell surface 
molecules, other than mIg. is thus excluded in these conjugates. The anti-Th receptor (TCR) 
antibody is conjugated with TNP. providing the focus for cell interaction. Category I1 was 
organized to exclude the involvement of TCR. Category I11 provided the most versatile 
approach in generating conjugates of varying architecture. 
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T 013 
Department of Biology, Universi ty  of C a l i f o r n i a ,  San Diego, La J o l l a ,  CA 92093 and Department 
Of Pathology, Yale Universi ty  School o f  Medicine, New Haven, CT 06510. 
irpmunofluorescence microscopy. w e  present  d i r e c t  evidence f o r  t h e  formation of s p e c i f i c  c e l l  
couples  of cloned a n t i g e n  (Ag)- s p e c i f i c  he lpe r  T (Th) c e l l s  and Ag-presenting B c e l l s .  
These c e l l  couples  were formed wi th in  minutes a f t e r  t h e  mixing of equa l  numbers of t h e  two 
c e l l  types.  The binding of e i t h e r  one of two cloned he lpe r  T c e l l s  (D10,D8) or of a T-T 
hybridoma (2x10) t o  e i t h e r  t h e  LK B hybridoma o r  t h e  CH12 B lymphoma, both of which were 
pulsed overnight  w i th  t h e  appropr i a t e  s p e c i f i c  Ag, r e s u l t e d  i n  t h e  r a p i d  r e o r i e n t a t i o n  of t h e  
microtubule  o rgan iz ing  c e n t e r  (MTOC) i n s i d e  t h e  e f f e c t o r  c e l l  (but not t h e  B c e l l )  t o  f ace  
t h e  cel1:cell con tac t  region.  
which is i n h i b i t a b l e  by chloroquine.  w a s  e s s e n t i a l  f o r  t r i g g e r i n g  t h e  Th c e l l s  which e i t h e r  
d i d  not  p re sen t  t h e  s p e c i f i c  Ag or expressed t h e  wrong I a  determinants ,  but t h e  Th MTOC 
remained randomly o r i en ted  i n  t h e s e  c e l l  couples.  I n  s p e c i f i c  T:B c e l l  couples  we observed 
a l s o  t h a t  t h e  c y t o s k e l e t a l  p r o t e i n  t a l i n  became h igh ly  concentrated i n  t h e  e f f e c t o r  c e l l s  
under t h e  plasma membrane along t h e  c e l 1 : c e l l  con tac t  region. This  r e d i s t r i b u t i o n  %$ t a l i n  
was a l s o  Ag-specific and Ia r e s t r i c t e d .  The c h e l a t i o n  of t h e  f r e e  e x t r a c e l l u l a r  Ca by EGTA 
prevented t h e  Th-MTOC r e o r i e n t a t i o n  but d i d  not s i g n i f i c a n t l y  i n t e r f e r e  wi th  r e d i s t r i b u t i o n  
of t a l i n .  These i n t r a c e l l u l a r  rearrangements were observed previously a l s o  i n  c e l l  couples 
of c y t o t o x i c  T lymphocytes bound t o  t h e i r  t a r g e t  c e l l s .  The Ag- and Ia-dependent 
i n t r a c e l l u l a r  r e d i s t r i b u t i o n s  of t h e  MTOC and t a l i n  i n s i d e  t h e  Th c e l l  represent  t h e  f i r s t  
demonstrat ion o f  a s p e c i f i c  d i r e c t  i n t e r a c t i o n  of t h e  Th and Ag-presenting B c e l l s .  We 
propose t h a t  t h e  p o l a r i z a t i o n  o f  t h e  MTOC, which i s  accompained by a coord ina te  r e o r i e n t a t i o n  
Of t h e  Golgi appa ra tus  (GA), s e rves  t h e  func t ion  o f  d i r e c t i n g  t h e  s e c r e t i o n  of GA-derived B- 
ce l l  growth and d i f f e r e n t i a t i o n  f a c t o r s  from t h e  Th t o  t h e  bound B c e l l .  

CELL BIOLOGY OF THE SPECIFIC INTERACTION OF CLONED HELPER T CELLS AND ANTIGEN-- 
PRESENTING B CELLS, A. Kupfer, S.L. Swain, C.A. Janeway, Jr. and S.J. Singer ,  

Using 

The processing of t h e  s p e c i f i c  Ag by t h e  B c e l l s ,  an  evenr 

T 014 ANTIBODIES AS ANTIGENS: DELINEATION OF THE ANTIGEN PROCESSING PATHWAY AND 
TAIIGETING OF CI'L To TUMOR B CELLS, Antonio Lanzavecchia, Basel  I n s t i t u t e  f o r  Immu- 

nology, 4005 B a s e l ,  Switzerland. 
When i n j e c t e d  i n t o  humans, mouse monoclonal an t ibod ie s  (Mab) a r e  recognized as fo re ign  
a n t i g e n s  and e l i c i t  a s t r o n g  T c e l l  response.  Because Mabs can bind s e l e c t i v e l y  to cell 
s u r f a c e  s t r u c t u r e s ,  they can be used t o  send t h e  same a n t i g e n i c  determinant (mouse I g )  t o  
any p rese l ec t ed  cel l  s u r f a c e  molecule. Using T cell clones s p e c i f i c  f o r  m u s e  Ig ,  w e  have 
begun t o  analyze which cell su r face  s t r u c t u r e s  can se rve  a s  t a r g e t s  for t h e  i n t e r -  
n a l i z a t i o n ,  p rocess ing  and p r e s e n t a t i o n  of t h e  m u s e  Iq;  i n  o t h e r  words, which s t r u c t u r e s  
are involved in t h e  normal C l a s s  11-linked i n t e r n a l i z a t i o n  pathway. 
W e  have i s o l a t e d ,  from p a t i e n t s  i n j e c t e d  with mouse Mab, T c e l l  c lones  t h a t  recognize pro- 
ces sed  mouse Ig i n  a s s o c i a t i o n  with C l a s s  I1 molecules. These T c e l l  c lones  have been used 
i n  combination wi th  d i f f e r e n t  sources  of HLA-matched an t igen  p resen t ing  c e l l s  to: 
i) I d e n t i f y  which cell su r face  molecules are i n  t h e  pathway of i n t e r n a l i z a t i o n ,  processing 
and C l a s s  11 restricted p r e s e n t a t i o n  of s o l u b l e  an t igens ,  and i n  p a r t i c u l a r  w e  have looked 
a t  Surface Ig, C l a s s  11, T r a n s f e r r i n  Receptor and T cell r ecep to r ;  ii) A s s e s s  t h e  capac i ty  
of d i f f e r e n t  cell populat ions,  such as B cells, macrophages and a c t i v a t e d  T c e l l s  t o  pro- 
cess and p resen t  ant igen;  iii) Evaluate  t h e  capac i ty  of a cell t o  p r e s e n t  its own endoge- 
nous Ig, u s i n g  somatic c e l l  hybrids  between a human B cell tumor and m u s e  sp leen  c e l l s :  
i v )  Demonstrate t h a t  p a t i e n t s  i n j e c t e d  wi th  m u s e  Mab have C l a s s  1 1 - r e s t r i c t e d  CTL t h a t  can 
s p e c i f i c a l l y  recognize and k i l l  autologous f r e s h  B c e l l  tumor Eargets  pulsed with a n t i -  
I d i o t y p i c  antibody. 
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~ 0 1 5  THE COMPLETE PRIMARY STRUCTURE OF THE SHEEP ERYTHROCYTE BINDING PROTEIN: MOLECULAR 
CLONING AND EXPRESSIOX OF TI1 CDNAs REVEALS A NOVEL RECEPTOR LIKE STRUCTURE ON 

ILYMPHOCITES. P.H. Sayre, H.C. Chang, R.E. Hussey, N.R. Brown, N.E. Richardson, 
G. Spagnoli, L.K. Clayton and E.L. Reinherz, Dana-Farber Cancer Institute, Harvard Medical 
School, Boston, MA 02115. 

The T11 (CD2) sheep erythrocyte (SRBC) binding protein is a T cell surface molecule 
involved in activation of T lymphocytes and thymocytes including those lacking the T3-Ti 
antigen/MHC receptor complex. 
sequencing and cDNA cloning. 
domains: a hydrophilic 185 amino acid external domain bearing only limited homology to T4 
and T molecules; a 25 amino acid hydrophobic transmembrane segment; and a novel 126 amino 
acid cytoplasmic domain rich in prolines and basic residues. 
either the 1.7 or 1.3Kb T11 mRNAs into COS cells results in expression of surface TI1 epi- 
topes as well as SRBC binding capacity. 
sibility that T11 represents a primitive activation system, perhaps having evolved prior 
to development of other T lineage surface structures with specialized binding (Ti a, Ti 8, 
T4 and T8) or stgnal transduction functions (T3 y, 6 and E). The role of TI1 in facili- 
tating T3-Ti triggered responses will also be discussed with reference to analysis of 
"11 mutant cell lines. 
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T 016 
Stephen Shaw, Gale G. Luce. Timothy A. Springer*. Marian L. Plunkett*, Ralph Quinones, 
Ronald E. Gress. Martin E. Sanders. Immunology Branch, National Cancer Institute, 
National Institutes of Health, Bethesda, MD 20892 and *Department of Membrane 
Immunochemistry. Dana Farber Cancer Institute, Boston, HA 02115 
T-cell-mediated cytotoxicity has been separated into 3 sequential steps: 1) formation of 
a stable adhesion between effector and target (conjugate formation); 2) triggering of 
effector to damage target (lethal hit); 3) target cell lysis and effector recycling. 
Studies from murine model systems have indicated that conjugates are formed principally 
with targets which express the relevant antigen. In contrast, our studies demonstrate 
marked antigen-independent conjugate formation by human T cells (1). The model system 
in which.we have studied conjugate formation most extensively is the interaction of 
human cytotoxic T lymphocyte (CTL)  clones with in vitrg cell lines. However, findings 
have been confirmed in studies using peripheral blood T cells as effectors or using sub- 
sets of peripheral blood cells as targets. Conjugate formation with antigen-positive or 
antigen-negative targets reaches maximal levels within 3-6min (after centrifugation and 
incubation at 37C); such conjugates are strong since they resist the shear of vigorous 
vortexing. Monoclonal antibody (HAB) inhibition studies with individual UAB and mix- 
tures of HAB demonstrate that LFA-1 (CDwl8) is involved in one pathway of adhesion, 
vhich is functional at 37C but not 4C and requires Mg*. Effector CD2 (T11, LFA-2, E- 
rosette receptor) binding to target LFA-3 is a distinct adhesion pathway vhich functions 
at 4C as well as at 37C and is independent of divalent cations. Both pathways are 
susceptible to inhibition by other agents known to inhibit CIU such as: TLCK, cyto- 
chalasin E and cytochalasin B. Although both pathways function in conjugate formation 
with a variety of fI, vitro cell lines, they can apparently function independently. The 
CD2/LFA-3 pathway mediates rosetting of T cells with human erythrocytes. The LFA-1 
pathway is the primary mode of interaction of T cells with macrophages. Our working 
hypotheses are: 1) that initial conjugate formation may.be principally mediated by 
antigen-independent mechanisms; and 2) that antigen-independent adhesion may provide 
optimal alignment of membranes for a time long enough to allow the T cell's antigen 
receptors to encounter specific antigen on the target, even when the antigen is present 
at low concentration. 
1. Shaw S ,  Luce GEG, Quinones R, Gress RE, Springer TA, Sanders HE. TWO ANTIGEN-INDEPEN- 

DENT ADHESION PATHWAYS USED BY HUMAN CYTOTOXIC T CELL CLONES. Nature in press 1986. 

HUMAN CYTOTOXIC T CELIS ADHERE TO POTENTIAL TARGETS BY TWO ANTIGEN-INDEPENDENT 
PATHWAYS: CD2 BINDING TO LFA-3 OR LFA-1 BINDING TO AN UNDEFINED LIGAND. 
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T 0 1 7 THE MOLECULAR BASIS OF ANTIGEN-INDEPENDENT LYMPHOCYTE 
ADHESION, Tim Springer, Dana-Farber Cancer Institute and Harvard Medical 

School, Boston, MA 02115. 
An overview of the molecular and functional characterization of the lymphocyte 
function-associated molecules LFA-I, CD2, (LFA-2, Tll), and LFA-3 will be presented. 
Studies with purified molecules show that LFA-3 is the ligand of the CD2 T lymphocyte 
glycoprotein. The plnified molecules mediate adhesion, and LFA-3 incorporated into 
planar membranes mediates CD2-dependent T lymphocyte adhesion. This receptor- 
ligand interaction is important in T lymphocyte adherence to target and antigen- 
presenting cells and also mediates resetting of activated T lymphocytes with human 
erythrocytes and of thymocytes with thymic epithelial cells. The LFA-1 molecule ap- 
pears to interact with the intercellular adhesion molecule 1 (ICAM-I) ligand. The N- 
terminal sequence of the =A-1 alpha subunit, and the complete sequence of its cloned 
beta subunit, show 30 and 45% identity, respectively, with extracellular matrix (e.g. 
fihnectin) receptors. The matrix receptors recognize the core sequence RGD within 
their ligands. Our studies define a novel family of leukocyte adhesion and RGD mep- 
tors. The structural and functional implications will be discussed. 

The Receptor Ligand 

T 018 THE INTERACTION BETHEEN Ia  A N D  PEPTIDES IMMUNOGENIC FOR T CELLS, Howard M .  Grey, 
Ailessandro S e t t e  and Soren Buus. Nat ionai  Jewish Center f o r  ImmunOiogy and 
Respiratory Medicine, Denver, CO. 

Using g e i  f i l t r a t i o n  t o  s tudy t h e  formation of compiexes between an immunogenic Ova 
peptide323-339 and I- we have demonstrated t h a t  t h e  compiexes once formed a r e  extremely 
s t a b i e  (kd - 3 x ?O-'S-~) but  t h e  r a t e  of compiex formation very slow ( k a  - 1 M - ' s - ' )  
exp la in ing  t h e  o v e r a l i  low equ i i ib r ium constant  of - 2 x lO-'"M. The relevancy of such 
compiexes t o  T c e  I s t i m u i a t i o n  was documented i n  a pianar membrane system i n  which it was 
shown t h a t  2 x 10  i e s s  an t igen  was r equ i r ed  i n  t h e  form of a pept ide- la  compiex than when 
uncomplexed pept ide was used. By s tudy ing  a panei of 12 immunogenic pept ides  and t h e i r  
capac i ty  t o  i n t e r a c t  with I a ,  it was found t h a t  i n  every i n s t a n c e ,  a s p e c i f i c  s a t u r a b l e  
binding t o  t h e  r e l evan t  r e s t r i c t i o n  eiement occurred. Most of t h e  pept ides  bound 
r e i a t i v e i y  weakiy or not  at  a l i  t o  Ia  moiecuies not used a s  a r e s t r i c t i o n  element ,  with one 
except ion i n  which such binding was s t ronge r .  The d a t a  f u r t h e r  suggest  t h a t  a s i n g i e  
binding s i te  for immunogenic pept ides  is  present  on each Ia  moiecule,  and glutaraidehyde 
c ross l ink ing  of t h e  pept ides  t o  I a  suggest  t h a t  t h i s  binding s i t e  is composed of both 
t h e  a and 5 chain of Ia. 

i(' 
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T 019 HIGH AFFINITY FLUORESCENT PEPTIDE BINDING TO I-Ad IN LIPID MEMBRANES, 

Stanford University, Stanford CA 94395. 
Phospholipid vesicles containing I-A were pulsed with the fluorescinated 
peptide OVA(323-339) and then extensively dialyzed. Supported planar mem- 
branes prepared from these vesicles retain a fluorescence corresponding to 
about 1 peptide per 100 I-A molecules. These planar membranes as well as 
pulsed and washed cell membranes retain the ability to trigger 3DO-54.8 
helper T-cells. About 1000 I-A-associated peptides are sufficient to trigger 
the response of a single 3DO-54.8 cell. 
cate that the on- and off-rate constants for peptide-I-A binding are low, 
and raises the possibility of kinetic control for selective antigen presen- 
tation. 

Harden M. McConnell and Tania H. Watts, Physical Chemistry Laboratory, 

Peptide competiAion experiments indi- 

TO20 RECOGNITION AND EARLY MOLECULAR EVENTS IN THE INDUCTION OF A NONRESPONSIVE 

Helen Quill, Drew M. Pardoll, Junichiro Mizuguchi, and Thomas Chused., Laboratory of 
Imunology, NIAID, NIH, Bethesda, MD 20892 
Antigen stimulation of normal T cell clones with antigen-presenting cells (APC) 
chemically modified with I-ethyl-3-(3-dimethylaminopropyl) carbodiimide (ECDI) or with 
purified Ia molecules in planar lipid membranes resulted in unresponsiveness to 
subsequent stimulation with untreated APC and antigen as measured by both thymidine 
incorporation and interleukin-2 production. The unresponsive state lasted for more 
than one week, although the cells remained viable as manifested by their ability to 
respond to exogenous interleukin-2. 
synthesis and was accompanied by the production of IL-3, increases in TCR6 mRNA, and 
partial increases in IL-2 receptor expression; however, no IL-2 was produced. 
addition of IL-2 did not prevent the induction of nonresponsiveness. 
biochemical event for the induction o f  unresponsiveness appeared to be a rise in 
intracellular calcium, as measured with indo-I. 
blocked by EGTA and the state could be chemically induced by the addition of the 
calcium fonophore, ionomycin. These observations suggest that occupancy of the 
antigen-specific receptor on IL-2 producing T cell clones, in the absence of any second 
signals, leads to an increase in intracellular calcium, activating a biochemical 
program that eventually prevents the cell from producing IL-2 in response to normal 
activation signals. 

STATE IN IL-2 PRODUCING T CELL CLONES. Ronald H. Schwartz, Marc K. Jenkins, 

Induction of unresponsiveness required new protein 

The 
The critical 

Entry into the unresponsive state was 
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TO21 ANTIGEN PROCESSING, Emil R. Unanue and Paul W. Allen, Department 

We have examined the requirements for antigen processing of the protein 
hen-egg lysozyme (HEL). HEL in its native form is not immunogenic but 
requires the uptake by antigen-presenting cells and its processing in 
their intracellular acid compartment. HEL is recognized by some T cell 
clones as an undenatured protein and by others as a small proteolytic 
fragment. The immunodominant epitope recognized by H-Zk mice resides in 
peptide fragment 46-61. Peptide fragment 46-61 associates with purified 
I-Ak molecules in a saturable process with an affinity consistent in the 
IIM range. Such a binding is competed by autologous lysozyme peptide as 
well as by other structurally different HEL peptides such as HEL(34-45). 
The competition is also reflected at the level of physiological antigen 
presentation. The major contact site of the I-Ak is the alpha chain. 
Using various derivatives of 4 6 - 6 1  we have been able to map the amino acid 
residues that contact the I-Ak and those that contact the T cell re- 
ceptor. Peptide 34-46 also binds to I-Ak in a saturable process. The 
binding of both peptides is haplotype specific. We postulate that de- 
natured proteins or fragments from proteolytic digestion have sites that 
allow for physical interaction with I-Ak. The physical interaction 
creates the antigenic determinant recognized by the T cells. We view the 
class I1 MHC proteins as a transport system with broad discrimination for 
proteins and peptides. 

of Pathology, Washington University School of Medicine. St. Louis 
MO 63110 
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T 100 y Chain Associated Funct ional  T-cell Receptors  on Cerebrospinal  Fluid Derived 
NK-like T cells, Siew-Lan Ang, J.G. Seidman, Gary Peterman, Allan D. k b y ,  
Deborah Benjamin, Soon J i n  Lee and David A. H a f l e r ,  Department of Genet ics ,  
Harvard Medical School ,  Boston, MA 02115. 

W e  have de r ived  33 independent T c e l l  c lones  from t h e  ce reb rosp ina l  f l u i d  (CSF) of 
a p a t i e n t  w i th  subacu te sc l e ros ing  panencepha l i t i s  (SSPE) us ing  a ve ry  d f f i c i e n t  s i n g l e  
c e l l  c lon ing  method. S ix  percent  (2/33) of t h e s e  c lones  express  t h e  T-cel l  r ecep to r  
gamma (TCR-y) p ro te in .  Phenotypic ana lyses  of t h e s e  c lones  ind ica t ed  t h a t  they were 
WT31-.CD3+, CD4- and CD8-. The TCR-y p r o t e i n  e x i s t s  on t h e  c e l l  s u r f a c e  as 80 k i loda l ton  
disulphide- l inked dimers  a s soc ia t ed  wi th  t h e  CD3 pofype$tides.  The TCR-y p r d t e i n  bear ing 
T c e l l s  have NK-like a c t i v i t y  and can cause a calcium f l u x  upon t r i g e r r i n g  by anti-CD3 
monoclonal antibody. The i d e n t i f i c a t i o n  of s i g n i f i c a n t  numbers of f u n c t i o n a l  T c e l l s  
expressing t h e  TCR-y p r o t e i n  in t h e  CSF dur ing  an  inflammatory response sugges t s  t h a t  
t h e s e  c e l l s  a r e  mature and p l ay  a r o l e  in t h e  immune response.  

T 101 ONTOGENY, PHENOTYPE AND FUNCTIONAL CHARACTERIZATION OF MURINE THYMOCYES POSSESSING 
T3-ASSOCIATED RECEPTOR STRUCTURES. J e f f r e y  A. Bluestone, R.  Cron, B. J. Fowlkes, S. 
0. Sharrow, D. Pardo l l ,  D. H. Sachs, and L. E. Samelson. NIH,  Bethesda, MD 20892 

A monoclonal ant ibody s p e c i f i c  f o r  murine T3 complex has  been der ived by immunizing Armenian 
hamsters w i th  a murine CTL clone. m e  ant ibody is s p e c i f i c  f o r  a 25kd component of t h e  
an t igen  s p e c i f i c  T c e l l  r ecep to r  (TcR) (designated T~- -E) .  
c e l l s  and can both a c t i v a t e  and i n h i b i t  T c e l l  func t ion .  The T c e l l  ontogeny of T3 expression 
in t h e  developing thymus has  been examined. 
w e r e  observed as e a r l y  as day 15. 
anr ibody p lus  IL2, t o  p r o l i f e r a t e  and develop c y t o l y t i c  a c t i v i t y .  
c e l l  populat ion is a l s o  present  in t h e  a d u l t  thymus in small percentage (0.5% of t h e  whole 
thymocyte populat ion) .  
and expres s  low o r  undetectable  l e v e l s  of TcR @-specif ic  RNA. However, a l l  c e l l s  express  
T c e l l  r ecep to r  y s p e c i f i c  RNA. Immunoprecipitation s t u d i e s  us ing  t h e  anti-T3 monoclonal 
antibody have shown t h a t  t h e s e  e a r l y  f e t a l  thymocytes express  a novel heterodimer of 45kd 
and 35kd molecular weight.  
a l s o  e x i s t  in t h e  per iphery of normal and athymic nude mice. These c e l l s  maintain a some- 
what d i f f e r e n t  cell s u r f a c e  phenotype in t h a t  a s i g n i f i c a n t  percentage of t h e  c e l l s  express  
Ly6.2C, a marker p re sen t  on ex t r a thymica l ly  der ived pe r iphe ra l  Lyt2' c e l l s  (Leo e t  a l . ,  
submit ted) .  Thus, i t  would appear t h a t  a t  l e a s t  a po r t ion  of t hese  c e l l s  were der ived from 
a d i f f e r e n t  l i neage .  

It r e a c t s  with a l l  mature T 

In  f e t a l  development, T3+.LytZ-,L3T4- c e l l s  
These c e l l s  can be f u n c t i o n a l l y  a c t i v a t e d  with anti-T3 

Tne T3',LytZ-.L3T4- 

Tne T3' c e l l s  in t h e  f e t u s  do not express  TcR a-specif ic  RNA 

Prel iminary s t u d i e s  suggest  t h a t  t h e  T3+.LytZ-,L3T4- c e l l s  

T 102 CLONED Y-CD3 T CELLS FROM HUMAN PERIPHERAL BLOOD EXERT MHC NONRESTRICTED CYTOLYSIS 
R.L.H. Bolhuis, J. Borst ,  J.W. van Oostveen, J.G. Seidman and R.J. van de Griend 

Rotterdam Radiotherapeutic I n s t i t u t e ,  3ept. o f  Immunology, Rotterdam, the Netherlands. 
Human T c e l l s  express T c e l l  receptor  g lycoprote ins comprised of polymorphic d isu lph ide 1;n- 
ked h e t e r o d i w r s  o f  a@ chains which are coexpressed w i t h  the CD3 antigen. Hence. CD3 a@+ 
T c e l l s  are c l e a r l y  d i s t i n c t  from na tu ra l  k i l l e r  (NK) c e l l s  which lack product ive TCR-gene 
rearrangements,ana hence TCR. Func t i ona l l y  the d i f f e rences  are r e f l e c t e d  by the ant igen spe- 
c i f i c  MHC-restricted regu la to ry  and c y t o l y t i c  funct ions by CD3dg' T c e l l s  i n  con t ras t  t o  
the MHC nonres t r i c ted  c y t o l y t i c  a c t i v i t y  by NK c e l l s .  Along w i t h  the TCRcLBgenes, the puta- 
t i v e  T C R Y  gene was i d e n t i f i e d  w i t h  rearranges s p e c i f i c l y  i n  T c e l l s  being e i t h e r  cy to tox i c  
o r  he lper  c e l l s .  Th is  r g e n e  i s  organized i n  the same fashion as the TCR genes although i t s  
diversfty-filay be more l i m i t e d .  We have i d e n t i f i e d  the TCRrgene p r o t e i n  product t o  be present 
on CD3 4 8a@-lyitiphocytes, a subpopulat ion o f  T c e l l s  found i n  the per iphera l  b lood and the 
thymus. T h e r  chain forms p a r t  o f  a d isu lph ide- l inked dinier which can a l s g  comprise a pro- 
t e i n  no t  reac t i ve  w i t h  a n t i - r a n t i s e r u m .  The subpopulation o f  C33: 4; 8;r,T c e l l s  exe r t  i4HC 
non res t r i c ted  c y t o l y s i s  express IgG-Fc receptors ,  consequently exe r t  antibodydependentcel lu- 
l a r  cy to l ys i s .  Our ana lys i s  o f  the l y t i c  mechanisio o f  these c e l l s  suggest t h a t  the TCRYchain 
i s  invo lved i n  i4HC non res t r i c ted  c y t o l y s i s  by T c e l l s  which use the CD3 ant igen f o r  s ignal  
t ransduct ion.  The l y t i c  a c t i v i t y  o f  these c e l l s  can be modulated by use o f  monoclonal a n t i -  
bodies d i rec ted  against  e i t h e r  the C02; the C03 and/or CD16 c e l l  sur face molecules. Moreover 
t h e i r  l y t i c  a c t i v i t y  i s  a l so  enhanced by 112 and I n t e r f e r o n @  which a l ready are known t o  en- 
hance l y t i c  a c t i v i t y  o f  (cloned) NK c e l l s .  
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T 103 TRG GENE REARRANGEMENTS IN IN VIVO ALLOSENSITIZED HUMAN T CELL CLONES. 
M. Bonneville, J . P .  Noisan, J.F. Moreau, J.P. Soulillou, M.-P. Lefranc* 

Laboratoire d'Innnunologie Clinique, I.N.S.E.R.M. U211, Facult6 de Medecine, 
1 rue G. Veil, 44035 Nantes Cedex, France 
*Laboratoire d'Imunog6n6tique. UA CNRS 1191, USTL, Place E. Bataillon, 
34060 Montpellier Cedex, France. 

Twenty four human alloreactive T cell clones (ATLC) derived from cells invading one irre- 
versibly rejected kidney were analyzed for the rearrangement of the T-cell rearranging 'd 
genes (TRG 'd ). These ATLC were specifically commited against kidney donor derived B 
lymphoblastoid cell lines, and could be subdivided in three phenotypic/functional subpo- 
pulations (i.e. CD4+ killers, CD4 non killers and CD8+ killers). All these ATLG recognized 
either HLA class I or class II specificities. ATLC DNA, were digested with BamH I, Hind 111 
OK Eco RI restriction enzymes and hybridized with the pH60 probe containing the J 1 
segment (1, 2) .  All the clones exhibited at least one TRGX rearrangement. Several patterns 
of rearrangement were found indicating that different V T  genes were used. Correlations 
between ATLC function or recognition pattern and the presence of given rearranged bands 
will be discussed. 
1- LEFRANC, M.-P. and RABBITTS, T.H. (1985) Nature (London) 316, 464-466. 
2- LEFRANC, M.-P., FORSTER, A. and RABBITTS, T.H. (1986) Nature (London) 319, 420-422. 

T 104 MOLECULAR ORGANIZATION OF T CELL RECEPTOR GAMMA/T3 COMPLEX ON CYMLYTIC PERIPHERAL 
2 BLOOD LYMF'HOCFES AND ON IjEUKEMIC CELLSi 

. Borstf R.v.d.Griend, J.V. Dongen, H.v.mstvqen, S. -~.Ang! j.seidman! C.Melieff R.Bolhuis. 
'The Netherlands Cancer Institute, Amsterdam; TNO, Rijswijk; Erasmus University, Rotterdam, 
The Nether1and~;~Harvard Medical School, Boston, MA, USA. 

Until very recently, the protein product of the third T cell specific rearranging gene,y ,was 
unidentified. We have found that a small population of 1-3% of PBL from normal donors express 
the T3 molecule, but lack the common determinant of the a,B T cell receptor, as identified by 
a monoclonal antibody WT31. Cloned cells from this population acquire T3 mediated cytotoxici- 
ty upon activation in vitro, which is MHC non-restricted. These clones lack a mRNA, express 
imature B mRNA, but do express y mRNA. The ygene shows a monoallelic rearrangement to Cyl 
in all clones tested. A 36-40 kDa y protein occurs on these clones, in association with T3, 
and is involved in the formation of a disulfide-linked dimer. In most clones, a second, non-y 
chain was detected, which participates in the dimer formation. PBL from a patient with acute 
leukemia expressed no a mRNA, 1.0 and 1.3 kB f3 mRNA, and y mRNA. The y gene was rearranged to 
Cyl as well as Cy2. On these cells a 40-44 kDayprotein is expressed is association with T3. 
No evidence for either covalent or non-covalent association with additional polypeptides was 
found. The possible implications of this difference in molecular organization of theyprotein 
for its putative role in cytolytic T cell function and/or T cell differentiation will be 
discussed. 

T 105 IDENTIFICATION AND BIOCHEMICAL CHARACTERIZATION OF y6 T CELL RECEPTORS ON THY-1' 
DENDRITIC EPIDERMAL CELL LINES. J. Coligan, F. Koning, W. Yokoyama, A. Lew, W. 

Maloy, G. Stingl, $nd E.Shevach, Labs Immunogen. and Immunol. NIAID, Bethesda, MD 20892 

surface phengtype (Thy-1 , asialo GM1 , Ly-1 , Lyt-2 , L3T4-, Ia , sIg ) distinguishes 
them from Ia dendritic cells, B cells and mature T cells. Expression of T cell receptors 
(TCR) by these cell lines has been examined by immunoprecipitating 1251-surface-labeled 
and metabolically-labeled cell lysates with anti-peptide sera against the CD3 6 
(anti-CD36) and TCRy (anti-TCRy) chains. Three different patterns of TCR expression were 
observed. (1) Two cell lines (245NCM, T195) expressed CD3 i n  association with TCR up like 
heterodimers. 
but, in addition, CD3 was associated with a non-ahon-p chain that could be precipitated 
with anti-TCRy. Off-diagonal gels indicated that the y chain had a disulfide linked 
partner but no 6 chains could be detected. (3) Two cell lines (T245, T93) expressed a 
non-a/non-p CD3-associated TCR composed of a disulfide 1 inked 35kD-45kD heterodimer. 
Removal of N-1 inked sugars reduced the molecular weights to 32kD-35kD, respectively. This 
receptor from the T245 cell line, but not the T93 cell line, could be precipitated with 
anti-TCRy. Thus, the T245 and T93 cell lines express y6 chain-TCR similar to those 
expressed by a subpopulation of murine thymocytes (dLyl, Lyt-2 , L3T4 ). Moreover, the 
fact that anti-TCRy reacts with Cyl, Cy2 and Cy3 but not Cy4 
line expresses Cyl whereas the T245 cell line expresses Cy4 chains. These cell lines are 
being used to study the biosynthesis and molecular properties of the y6 TCR. 

Recently, Thy-1 dendritic epidermal cell-(DEC) lines have been established whose 

(2) One cell line (Y245) expressed a CD3-associated TCR ap-like heterodimer 

suggests that the T93 cell 
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T 106 
AND TRANSCRIPTION OF T CELL ANTIGEN RECEPTOR GENES. N.A. Federspiel, J.J. 
Ruitenberg, J.H. Phillips, A. Weiss, and L.L. Lanier. Becton Dickinson Monoclonal 
Center, Inc., Mountain View, CA 94043 and Department of Medicine and the Howard 
Hughes Medical Inst., Univ. California Medical School, San Francisco, CA 94143 

peripheral blood using a FACS. After culturing in IL-2 (in which the CD3+4-8- 
phenotype was maintained), these cells were shown to contain rearranged T cell 
receptor f3 and y chain genes. Like normal peripheral blood T cells, the C p  germline 
fragment i s  preferentially lost in the CD3+4-8- population, and the popula ion is 
polyclonal. Similarly, polyclonal rearrangements of the y chain genes were observed, 
and discrete rearranged fragments could be seen due to the more limited repertoire of 
V genes. The CD3+4-8- cells exhibited all of the rearranged fragments which were 
fiund in the normal peripheral blood T cell population. No a or 0 T cell receptor 
transcripts could be detected in the CD3'4-8- populations. 
transcripts of the T cell receptor y chain gene were abundant in these CD3+4-8- 
cells. 

T LYMPHOCYTES THAT LACK BOTH CD4 AND CD8 ANTIGEN EXPRESSION: REARRANGEMENT 

A subpopulation of CD3+ T lymphocytes lacking CD4 and CD8 was purified from 

In contrast, full-length 

T 1 07 EXPRESSION OF THE T CELL WCEPTOR GAnnA CHAIN IN P l A W  T CELLS, Barry Jones. 
Charles A. Jamway, Jr.. and Adrian Hayday. Department of Biology, Vale Ullvenlty and 
Ssclion of Immroblology, Howard Hughes Medical institute at Yale University School of 

Kedicine, New Haven. CT. 06510. 
The T cell receptor on most T cells conslsts of an alpha and a bets chain non-cmslently associated with the 
molecules o f  the CD3 complex. The discovery of a third rearranging gene family highly homolgous to the 
alpha and beta pencs, and selectively expressed in the T cell ilneage. raises interestinp guestions about the 
fmction of the products of thls gene. Furthermore, the flndlng that g- mRNA is not expressed in mature 
cells expressing alpha and bets M A .  and that cloned T cell lines expressing gamma mRNA gsnsrally have 
rearranged gamma genes in a non-functional fashlon haw led to the proposal that g a m ~  is only expressed 
as a protain on lnuwtvre T cells. 
To examlne thls question, we have measured mRNA content by RNA blottlnp. and also sepuenced [DNA 
isolated from mature peripheral T cells activated in various fashions in vitro. These freshly Isolated. 
m i m e d  T cells do express a h d a n t  g8mma mRNA, provided they w e  activated In mixed lymphocyb 
culture, snd not by c m s n m l l n  A or anti-Thy-l stlrmlrtion. The inltlai [DNA seqwnces have shown that 
at least y )~n  of this mRNA Is fmctlcnsl. belng Jolned in frame. We are currently determinlnp the freqwncy 
of I n - f r m  Joins In 
m n g s t  the responding cells. Supported by the Howard Hu@s Medlcal Instltute and NIH grants CA-29606 

cDNA isolated from m h  cells. md Lhs cellular distribution of h s e  M A S  

and AI-14579. 

T 108 STRUCTURE OF T-GAMMA CONTAINING T CELL RECEPTORS. Michael Krangel, Peter 
Devlin, Barbara Bierer, Janice Riberdy, Joanne McLean and Michael Brenner. 
Dana-Farber Cancer Institute, 44 Binney Street. Boston MA 02115. 

We have identified on PBLs from an immunodeficiency patient (IDPZ) a 55kD T-gamma 
peptide (40  kD nonglycosylated) and a 40kD peptide (38kD nonglycosylated) termed T- 
delta, which are associated with T3. Gamma and delta are unrelated based upon 
tryptic peptide mapping comparisons. T3 is glycosylated differently than in T3-TCR 
ab, but is otherwise functionally quite similar. T3 delta carries two complex 
oligosaccharides, as opposed to one high mannose and one complex oligosaccharide. 
Nevertheless, anti-T3 mAb induce an increase in cytoplasmic Cai-t and rapid modulation 
of T3 and T-gamma from the surface, and T3 gamma is phosphorylated in response to 
phorbol esters. We have also identified PBL clones from a normal adult which express 
a 40kD (34kD nonglycosylated) disulfide-linked T-garma peptide. 
from this clone are shorter than those on other cells examined so far. The 
structures of the T-gamma peptides in the disulfide-linked and nondisulfide linked 
forms are being compared by the analysis of T-gamma encoding cDNA clones. 

T-gamma transcripts 
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T 109 
CD3/T CELL ANTIGEN RECEPTOR COMPLEX. L.L. Lanier, N.A.  Federspiel, J.J. Ruitenberg, J.H. 
Phillips, and A. Veiss. Becton Dickinson Monoclonal Center, Inc., Mountain View, CA 
94043 and Department of Medicine and the Howard Hughes Medical Inst., Univ. California 
Medical School, San Francisco, CA 94143 

normal thymus (<0.2-1%) and peripheral blood (-3%). CD3+,4-,8- T cells failed to react 
with W31, an antibody directed against a framework determinant of cdB T cell antigen 
receptor heterodimer. CD3+,4-,8- T cells were isolated to >95% purity 
cultured in medium containing IL-2. 85-99% of these cells maintained the phenotype, 
CD3+,4-,8- and 
restricted cytotoxicity against a broad panel of tumor cell targets. The CD3 complex 
from these cell lines was immunoprecipitated with anti-Leu 4, under conditions that 
allowed co-immunoprecipitation of the antigen receptor. A 90 kd protein was co-immuno- 
precipitated with the 20-29 kd CD3 complex from three independent CD3+,4-,8- cell lines. 
Reduction of the 90 kd structure revealed three proteins of -46, 42, and 37 kd. Analysis 
by diagonal 2-D SDS-PAGE revealed that the 90 kd structure dissociates into 3 proteins 
below the diagonal, indicating the presence of two disulfide-linked hetero-dimers 
sharing a common chain. Further biochemical analysis of these proteins is under way. 

T LYMPHOCYTES THAT LACK BOTH CD4 AND CD8 ANTIGEN EXPRESSION: STRUCTURE OF THE 

CD3+ T lymphocytes that express neither CD4 nor CD8 antigen are present in 

using a FACS and 

>95% remained unreactive with WT31. CD3+,4-,8- T cells mediated non-MHC 

T 11 0 
Medical Research Council, Laboratory of Molecular Biology, Hills Road, 
Cambridge, CB2 2QH, England. 
* Present address : Laboratoire d11mmunogBn6tique, UA CNRS 1191, 
Universite des Sciences et Techniques du Languedoc, Place E. Bataillon, 
34060 Montpellier Cedex, France. 

We have identified twelve Vy genes and two Cy genes in human DNA. The two 
Cygenes have been linked (they are 16 kb apart) and each has at least one 

segment. The exon structure shows that Cyl has three exons, but Cy2 
:is four, due to a duplication of exon 2 .  The group of Vygenes we 
sequenced so far includes five pseudo-genes, and six potentially active 
genes. These fall into three distinct subgroups VyI (including Vyl to Vy8 
previously described), VyII (probably consisting of a single V gene, Vy9) 
and VyIII (also probably consisting of a single Vy gene, VylO, rearranged 
in the cell line RPM1 8 4 0 2 ) .  The Vyll gene we identified by rearrangement 
in the JM cell line seems to belong to a fourth subgroup, VyIV. The 
structural analysis of these Vy genes allows assignment of most of the TRGy 
rearrangements observed in whole thymus or cell lines to particular Vy 
genes. 

ORGANISATION AND REARRANGEMENT OF HUMAN T CELL REARRANGING 
M.-P. -franc*, A. Forster and T.H. Rabbitts 

GENES, 

T 11 1 INDEPENDENT ASSOCIATION OF TWO DISTINCT T CELL RECEPTOR CHAINS WITH C03 IN THE 
SAME CELL. W. L. Maloy, F. Koning and J. E. Coligan, LIG, NIAID, NIH, Bethesda, 

MD 20892 
The antigen receptor (TCR) on effector T lymphocytes was initially characterized as an 

up-chain heterodimer that is associated with the CD3 (T3) complex on the cell surface. 
Recently, a second CD3-associated heterodimer composed of a y-gene product and a putative 
6-gene product, has been identified on a subset of human lymphocytes, human thymocytes, 
and murine thymocytes. 
scripts, are abundant in imnature murine thymocytes it has been hypothesized that such 
thymocytes could express py receptors which are replaced by up receptors after translation 
of a chain mRNA. However, no evidence exists that p and y protein can be synthesized by a 
single cell. The human T-cell line PEER expresses CD3 in association with a non-dnon-p 
55-60 kD molecule which is apparently a y-gene product. Furthermore, this cell line has 
been reported to express p chain mRNA. Using a TCR B chain specific antiserum, we found 
that PEER synthesizes a 40 kD B-chain product that associates intracellularly with CD3, 
but that this complex is not found on the cell surface. This p chain is not a precursor 
of the cell surface CD3 associated 55-60 kD molecule. We conclude that p and y proteins 
can be produced within the same cell and that CD3-TCRB chain and C03-TCRy chain complexes 
can occur independently with only CD3-TCRy being expressed on the cell surface. 
addition, we could find no evidence for CD3-TCRpy complexes in this cell line. 

Because p and y chain mRNA, in contrast to a chain mRNA tran- 

In 
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T I 1 2  STRUCTURE AND EXPRESSION OF THE T CELL RECEPTOR GAMMA LOCUS IN PRE-B 

E. I. DuPont, 500 S .  Ridgeway Ave., Glenolden, Pa. 19036. We have examined 
the genetic structure and expression o f  the T cell receptor (TcR) alpha, 
beta and gamma loci in Abelson MuLV (A-MuLV) transformed pre-B B, IL-3 
dependent myeloid, macrophage and fibroblast cell lines. The TcR beta locus 
is in the germline configuration in all non-T cell lines examined and is 
transcriptionally silent. This is consistant with our data examining the 
TcR alpha locus as well. In contrast, thirty-eight percent of A-MuLV trans- 
formed pre-B cell lines are rearranged at the TcR gamma locus. Moreover, of 
the pre-B cell lines that are rearranged at the V-gamma locus, 60% are re- 
arranged at a non-cross hybridizing V-gamma region. By Southern blot 
analysis, the gamma rearrangements in the pre-B cell lines appear similar to 
the gamma rearrangements in either the thymoma EL4 or T lymphoma Bk'5147 and 
the rearranged gamma gene structure depends on whether the cell line was de- 
rived from BALB/c or C57L mice due to RFLP at the TcR gamma locus. Two pre-B 
cell lines produce gamma RNA (V2C) that is indistinguishable in size from 
that detected in two T cell tumors. In addition, many pre-B and IL-3 
dependent myeloid lines produce gamma RNA that is smaller than full length 
gamma RNA and lacks V-gamma sequences. 

CELL LINES AND THE GERMLINE OF MICE, James McCubrey and John McKearn, 

T 113 TRGy and T C R B  GENE REARRANGEMENT IN T and NON-T ACUTE LYCPHOELASTIC LEUKEMIA 
Nicola Migone,Giulia Casorati and Robert Foa, I s t i t u tod i  Genetica Medicae Centro CNR 
Inunogenetica ed Istocompatibilitl,ClinicaMedicaA,University of Torino, I taly.  

The DNA configuration a t  the T-cell rearranging gene (TRGjy, T-cell receptor (TCR)Band Imnuno- 
globulin (IgH,K,A) loci was analyzed i n  35 T- and i n  57 non-T(15"null", 42"common")Acute Lym- 
phoblastic Leukemias(ALL) whose phenotype had been assessed by means of T- and B-cell related 
monoclonal antibodies. The major findings are summarized as follows: 
a )  The TRGy and TCRB loci appeared concordantly rearranged in most T ALL ( 2 9 / 3 5 ) .  The five 
cases with a germ l ine  pattern a t  both loci showed a more immature T-cell phenotype. 
b) A significant proportion of non-T ALL carried signs of TRGy or TCRB gene involvement(40% 
and 30%. respectively). The pattern of TRGy rearrangement appeared quali tatively and quanti- 
tat ively different in non-T versus T ALL: i n  the former a preferential rearrangement of Jy l ,  
i n  the l a t t e r  of JyZ(P<.OOl); in apx.1/3 of the TRGy-rearranged non-T ALL the novel bandsap 
peared anomalous both i n  intensity(fainter)  and/or in number(more than two). The coexistence- 
of a monoclonal rearrangement in both IgH-carrying chromosomes and no Igll germ l ine  bands suz 
gests t h a t  t h e  TRGy involvement may have occurred a f t e r  the establishment of the neoplastic 
process.Theabsence of TRG rearrangements in 30 E Chronic Lymphoid Leukemias tested so fa r  
supports the view tha t ,  i f  Jh-Jy doublerearrangementsoccur a t  an analogous rateinnormal he- 
mopoiesis, a selection mechanismagainst such aberrant ce l l s  should ex is t  a t  an early stage of 
development. c)Theapparent preference to rearrange functional Vy genes over those pseudo Vy 
which have no obvious defect i n  the "epta-nonamer" regions might suggest a selection prece- 
ding the neoplastic event. 

T 114 CHARACTERIZATION OF T CELISBEARING TCR Y 6 ,  Drew H. Pardoll. B.J. Fowlkes. Ada 
Kruisbeek. Andrew Leu, Lee Haloy, Jeffrey Bluestone. Ronald Schwartz and 

John Coligan, LI, MI. LIG, NIAED; IB, NCI and BRMP, National Institutes of Health, 
Bethesda, HD 20892. Using an antiserum specific for the carboxy-terminys of :he murise gamma 
chain and a monoclonal anti-murine T3 antibody, we have identified a T3 Lyt2 L3T4 cell in 
the thymus and in the periphery which bears a novel T cell receptor consisting of s 35K gamma 
chain disulfide linked to a 45K delta chain. 
Both chains are N-glycosylated. The 6 chain is acidic and has a core M of 37 kD while the Y 
chain is basic and has a core H of 32 kD. These cells are not precursh to cl~bearing cells 
but rather, appear to represent's separate lineage of cell differentiating within the thymus. 
Ye plan to present results of studies aimed at determining: ( I )  whether these cells are 
selected intrathymically, (2) whether these cells are selected extrathymically. ( 3 )  the 
relationship between y6bearing cells in the thymus and in the periphery and ( 4 )  the ligsnd 
for this receptor. 

All of the cell surface y6 is T3 associated. 
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T 115 A NEW MURINE Vy GENE, Jukka Pelkonen, Andre Traunecker and Klaus 
Karjalainen, Basel Inst i tute  for Immunology, CH-4005 Basel, 

Switzerland. 
The second T c e l l  receptor ( T C R I I ) ,  a y/6 heterodimer, is encoded by y chain 
and still "hypothetical" 6 chain genes. The function of TCRII bearing c e l l s  
is  obscure but these c e l l s  can constitute up t o  10 percent of human 
peripheral T lymphocytes. 
We have identified a new mrine Vy gene segment which undergoes rearrange- 
ments with high frequency in AKR thymomas, and a lso  i n  f e t a l  thymocytes but 
with lower frequency. This is the fourth Vy gene undergoing rearrangements 
to Jy4, therefore named Vy4.4. Vy4.4 is  the most 5' V gene in y4 cluster 
and it was found t o  be 7.3 kb away from Vy4.3. Strikingly, Vy4.4 has much 
higher nucletide and amino acid sequence homology to  eight human Vy genes 
than t o  mrine ones. Because of the homology to human V y  genes, Vy4.4 could 
code for a conserved specif ic i ty  which might be important for the function 
of c e l l s  expressing TCRII. 

T 116 IDENTIFICATION OF A PUTATIVE SECOND T-CELL ANTIGEN RECEPTOR I N  MOUSE AND MAN BY 
AN ANTI-PEPTIOE GAMMA CHAIN SPECIFIC MONOCLONAL ANTIBODY. Chris D. Platsoucas, 

Kyogo Itoh, Rajenda Pahwa, Robert Good and Constantin Ioannides. M. D. Anderson Hospital 
and Tunor I n s t i t u t e ,  Houston. TX 77030 and A l l  Ch i l d r e n ' s  Hospital,  St. Petersburg, FL 
33701. 
We developed a monoclonal antibody (mAb) against a synthet ic  pept ide (P13K. amino acids 
118-130) selected from the deduced amino acid sequence o f  the constant reg ion o f  the 
g m a  chain o f  t he  murine T-cel l  antigen receptor. This mAb imunoprec ip i t a ted  from cul -  
t u res  o f  non-adherent spleen lymphocytes fran nude mice expanded i n  recanbinant IL2, a 
57 kd molecule under non-reducing condit ions, and a 31 kd polypeptide chain under re- 
ducing condit ions. This anti-P13K mAb a lso recognized a pu ta t i ve  second T c e l l  ant igen 
receptor expressed on T lymphocytes fran a p a t i e n t  w i th  severe combined immunodeficiency 
propagated c u l t u r e  w i th  ConA. OKT3 and rIL2. Experiments using chemical cross1 ink ing  
(DTSP) o f  "I-labeled c e l l s ,  fo l lowed by immunoprecipitat ion w i th  the anti-Leu4 mono- 
clonal antibody under both reducing and nonreducing condi t ions,  revealed t h a t  t h i s  mole- 
cu le  i s  associated w i t h  the T3 antigen. This pu ta t i ve  T-cel l  antigen receptor had a 
molecular weight o f  approximately 100 kd and canprised o f  t w o  polypeptide chains w i t h  
molecular w i g h t s  under reducing condi t ions o f  56 kd and 41 kd and under nonreducing 
condi t ions o f  62 kd and 41 kd. I n  contrast  w i th  the mouse, these t w  polypeptide chains 
were not  dfsulphide-l inked. This pu ta t i ve  T-cel l  ant igen receptor i s  absent fran human 
per iphera l  blood T lymphocytes f ran  nonnal donors cu l tured f o r  5 days wi th  PHA. 

T 117 EVIDENCE FOR DEFECTIVE REARRANGEMENT OF GENES IN A MOUSE MUTANT ( s f id )  WITH 
SEVERE COMBINED IMMUNE DEFICIENCY. Walter Schuler. h e l i e  Schuler and 
Melvin J. Bosma. I n s t i t u t e  f o r  Cancer Research, Phi ladelphia. PA 19111 

We recen t l y  repor ted (CELL 46, 963 1986) t h a t  rearrangement o f  the genes encoding 
ant igen-speci f ic  receptors on T and B c e l l s  i s  defect ive 'in sc id  mice. Spec i f i ca l l y ,  i n  

bone marrow c e l l s  transformed by Abelson murine l e u m a  v i rus,  t he  ma jo r i t y  o f  
rearranged a l l e l e s  de lete t h e i r  e n t i r e  Jh region. S imi lar ly ,  most rearranged TCRB 
a l l e l e s  i n  spontaneous scid thymic lymphomas delete t h e i r  e n t i r e  J62 region. These 
J-region delet ions appear t o  r e s u l t  from f a u l t y  D-to-J recombination. 

thymic lym- 
phomas. I n  a l l  lymphmas studied, rearrangement o f  TCJy genes was accompanied by l a rge  
de le t i ons  a f f e c t i n g  V y  genes and extending i n t o  the  f l a n k i n g  reg ion o f  Cy genes. No such 
de le t i ons  were found i n  thymic lymphomas o f  con t ro l  mice. O u r  data suggest t ha t  these 
de le t i ons  resu l ted  from attempted s i t e - s p e c i f i c  recombination. Since D elements have not 
been found a t  t he  TCRy locus we i n t e r p r e t  our r e s u l t s  t o  i nd i ca te  f a u l t y  V-to-J recombin- 
at ion. Thus, t he  m e c t i v e  gene rearrangements seen i n  transformed lymphocytes o f  scid 
mice appear not t o  be l i m i t e d  t o  D-to-J recombination. This  gives f u r t h e r  support t o  our 
hypothesis t h a t  t h e  sc id  mutat ion may a f f e c t  a component o f  the recombinase system used 
i n  c m o n  by 8 and 1 x 1 s  t o  assemble ant igen-speci f ic  receptor genes. 

We now have evidence f o r  de fec t i ve  rearrangements o f  E y  genes i n  
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T 11 8 A NEW VY2-CROSSHYBRIDIZING REARRANGEMENT I N  MRL THYMOCYTES, Jef f rey  N. Siegel,, 
David H .  Raulet", and David I .  Cohen'. 
National I n s t i t u t e s  of Health, Bethesda MD 20892 and *Department of Biology, 
MIT, Cambridge, MA. 

The described Y gene locus i n  the  Balb/C mouse cons is t s  of four r e l a t e d  constant regions,  
one of which is apparent ly  a pseudogene. 
least 6 var iab le  region genes, 3 of which a r e  members of a gene family and the o ther  
th ree  possess a wide degree of d ivers i ty .  Probes s p e c i f i c  f o r  these  V regions were 
generated (Garman 
arrangement i n  T c e l l s  of the MRL mouse (H-Zk). 
pa t te rn  s imi la r  t o  t h a t  described i n  the  Balb/C mouse. 
thymic, per ipheral  lymph node (LN), and sp len ic  DNA probed with the VY2 gene displayed a 
new 7.6Kb rearranged band in addi t ion  t o  the  5.OKb germline band and the  17Kb rearrange- 
ment seen i n  Balb/C DNA. T h i s  new rearrangement does not hybridize t o  a C Y l  probe, 
suggesting either t h a t  i t  u t i l i z e s  a new J separated from CYl by an ECO R I  S i t e ,  or t h a t  
i t  u t i l i z e s  a CY d i s t i n c t  from CY1. This  rearrangement was never seen I n  DNA from l i v e r  
o r  kidney, although an addi t iona l  band d i s t f n c t  from t h i s  band and probably represent ing 
p a r t i a l  digest ion was occasional ly  seen. 
DNA but is seen i n  lesser amounts in LN and spleen. The f inding of a new VY2 cross- 
hybridizing rearrangement in thymus adds t o  the poten t ia l  d ivers i ty  of the Y gene family. 

Laboratory of Chemical Biology, N I D D K .  

These constant  regions a r e  associated w i t h  a t  

g., m, 1986) and u t i l i z e d  t o  study the pa t te rn  of Y gene re- 
We found t h a t  VY1, VY3, and VYQ showed a 

In te res t ing ly ,  Eco R I  d igested 

The rearrangement is most prominent in thymic 

T 11 QT CELL RECEPTOR y CHAIN EXPRESSION IN Thy-l+ DENDRITIC EPIDERMAL CELLS. G. S t i n g l ,  
H. Yamada, F. Koning, A. Lew, J .  Bluestone, W. Yokoyama, G. S te iner ,  J. Coligan, 
and E. Shevach. LI and LIG, NIAID, Immunol. Br., NCI, NIH, Bethesda, MD and Dept. 
of Derm I . ,  Univ.  of Vienna, Viepna, Austria, - 

Thy-1' dendr i t ic  epidermal c e l l s  (Thy-1 
bone marrow-derived leukocytes of unknown function. Cell l i n e s  derived from Thy-1 DEC 
by Con A/IL-2 s t imulat ion contain e i t h e r  fu l l - s ized  o r  incomplete t r a n s c r i p t s  of $he 
various chains of the  T c e l l  ant igen receptor  (TCR) complex suggesting t h a t  Thy-1 
belong t o  t h e  T c e l l  lineage. DEC i n  s i t u  and f r e s h l y  i so la ted  Thy-1 
DEC-enriched (80-90%) epidermal c e l l s  f o r  t h e i r  r e a c t i v i t y  with mAbs d i rec ted  aga ins t  
the  mur ine  T3 complex (clone 145-2C11), aga ins t  a determinant of the  TCR p chain (FZ3.1), 
and w i t h  an antiserum agains t  t h e  murine TCR y chain. Analysis of tJH -SCN-separated, 
acetone-fixed epidermal sheets  from a d u l t  C3H/HeN mice and of Thy-1 
epidermal c e l l s  revealed t h a t  anti-T3 se lec t ive ly  r e a p s  with-a population of dendr i t ic  
c e l l s  w h i c h ,  by double-labeling, were uniformly Thy-1 and I a  and t h a t  most Thy-1 DEC 
bore T3 antigens. While mAb F23.1 f a i l e d  t o  reac t  w i t h  any epiqermal c e l l s ,  t h e  an t i -y  
serum reacted s p e c i f i c a l l y  y i t h  a s izable  port ion of both Thy-1 
ethanol-permeabilizsd Thy-1 DEC-enriched EC. The demonstration of T3 ant igen on 
v i r t u a l l y  a l l  Thy-1 DEC now d e f i n i t i v e l y  proves t h e  T c e l l  nature of t h i s  population. 
The r e a c t i v i t y  of the  ant i -y  w i t h  a major port ion of Thy-1 D E C  s t rongly  suggests t h a t  
T3 on the  surface of Thy-1+ DEC is  linked t o  the  product of t h e  TCR y chain genes. 

DEC;  Thy-1 , I a  , L3T4-, Lyt-2-, SIg-) ar$ murine 

DEC + 

We studied Thy-1 

dEC-enriched 

DEC i n  s i t u  and o f  

T 120 
R.J .  van de Griend, 3. Borst. S.-L. Ang, J. Seidman and R.L.H. Bolhuis. Rotterdam Radio- 
therapeut ic  I n s t i t u t e ,  Dept. of  Immunology, Rotterdam: The Netherlands Cancer I n s t i t u t e ,  
Ams erdam, The Netherlands:-qnd Harvard Medical Schooll Dept. of Genetics, Boston, U.S.A+ 
CD3'4-8- T cel l  receptor  a6 y 
TCRa6+ T c e l l s ,  were found t o  e x e r t  MHC nonres t r ic ted  c y t o l y t i c  a c t i v i t y  aga ins t  a v a r i e t y  
of  tumour t a r g e t  cel ls  including f r e s h l y  derived tumuur ce1)s. Fu-nctional TCRy genes, 
producing mRNA and y prote ins  were i d e n t i f i e d  on these  CD3 TCRaE clones, which w e r e  
der ived f r o m  normal human PBL. These cells s e e m  to  form disulphide-lfn&eS dimers pi which  
the y chain p a r t i c i p a t e s .  We have analyzed now twenty of such CD3 4 8 TCRaE y clones 
derived from d i f f e r e n t  individuals ,  a l l  of  t h e m  exer t ing  l y t i c  a c t i v i t y  and r e l a t e d  their  
t a r g e t  ce l l  s p e c i f i c i t y  (pa t te rn)  t o  t h e  quarternary organizat ion of t h i s  "a l te rna t ive"  T 
cel l  receptor .  Eight CD3+TCRy+ clones,  derived f r o m  a s ing le  individual ,  were a l s o  s tudied 
for l y t i c  a c t i v i t y ,  y chain rearrangement and y chain d i v e r s i t y .  Clones from d i f f e r e n t  
ind iv idua ls  could exer t  d i f f e r e n t  t a r g e t  cell s p e c i f i c i t y  pa t te rns .  Cytolyt ic  a c t i v i t y  of 
these clones was regulated by var ious monoclonal ant ibodies  (MAb). Enhancement of  c y t o l y s i s  
was obtained by MAb di rec ted  aga ins t  ei ther CD3 or CD2 ant igens o r  by both M A b ,  depending 
on the target c e l l ,  possibly r e f l e c t i n g  the  s ta te  of involvement of t h e  TCRy chains& 
F i n a l l y ,  evidence w a s  obtained tha t  s o m e  y ther  9 (non-anti-CD3) ra i sed  aga ins t  TCRa6 
cells,  could also modulate c y t o l y s i s  i n  CD3 

TARGET CELL SPECIFICITY AND y CHAIN D I V E R S I T Y  I N  CYTOTOXIC CD3' TCRaB-y+ T CELL 
CLONES. 

cloned T cells l ike  CD3 NK cells but  i n  contrast t o  CD3 

TCRa6 y+ clones. 
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TI21 T CELL RECEPTOR GENE EXPRESSION OF NOVEL T CELL SUBSETS IN 
AUTOINKUNE MICE. Katsuyuki Yui, Yasuhiro Hashimoto, and Mark I. 
Greene. Univ. Pennsylvania Philadelphia PA 19104. 

A spontaneous recessive mutation, generalized lymphoproliferative 
disease (qld), in C3H/HeJ mice determines the development of age-related 
massive lymph node eplargemgnt with - autoimmunity. Accumulating 
lymphocytgs include Thy-1 Lyt-2 L3T4 Ia cells (Double-negative cells) 
and Thy-1 Ia Ig cells (Null cells). 

We have analyzed T cell receptor gene expression in these cell 
subsets. Both Double-negative and Null cells are of the T cell lineage, 
because they uniformly express T cell receptors on their cell surface 
which are detected by rl.Jl6 and F23 antibodies. The analysis of the T 
cell receptor expression of these T cell subsets at the mRNA level 
revealed that the expression of T alpha, T beta and T3 mRNA is enhanced 
compared with that of normal peripheral T cells. The enhanced level of 
mRNA expression was not reflected by increased expression of T cell 
surface receptors. Interestingly, the mRNA expression of T gamma was not 
detected in Null cells. These results suggest a possible relationship of 
the expression of Thy-1 to the developmentaly related expression of T 
cell receptor genes. 

Antigen Binding T Cell Factors 

T 122 
The mufenberg Center  f o r  General and Tumor Immunology, The Hebrew University-Hadassah 
Medical School ,  Jerusalem, I s r a e l .  
Immortal izat ion o f  an t igen  s p e c i f i c  T c e l l s  w a s  accomplished through v i r a l  t ransformation off 
immunocompatent c e l l s .  
upon s t imu la t ion  w i t h  t h e  r e l e v a n t  an t igen  where every clone has  a d i s t i n c t i v e  i m u n e  
funct ion.  The MHC r e s t r i c t e d  he lpe r  c lone t r i g g e r s  B cells both i n  v ivo  and i n  v i t r o ,  v i a  
an  an t igen  b r idge ,  t o  secrete an t ibod ie s  o f  t h e  I q G  subc la s ses .  The he lpe r  c lone  s e c r e t e s  
an an t igen  s p e c i f i c  he lpe r  f a c t o r  (ASHF). 
cells both i n  v ivo  and i n  v i t r o ,  v i a  an t igen  b r idge ,  to s e c r e t e  an t ibod ie s  of t h e  IgG sub- 
c l a s s e s .  Monoclonal an t ibod ie s  w e r e  r a i s e d  a g a i n s t  c lone s p e c i f i c  determinants  on t h e  c e l l  
su r f ace  of t h e  h e l p e r  c lone.  Some o f  t h e  monoclonal an t ibod ie s ,  t h a t  recognize a unique 
cell s u r f a c e  component o f  the he lpe r  c lone ,  bind t h e  ASHF. The a f f i n i t y  p u r i f i e d  he lpe r  
f a c t o r  is  very s i m i l a r  t o  t h e  s p e c i f i c  s u r f a c e  molecule i s o l a t e d  from t h e  he lpe r  c lone.  
The s t r u c t u r a l  and func t iona l  s imi la r i t i es  between t h e  he lpe r  c lone r ecep to r  and t h e  ASHF 
suggest  t h a t  the l a t t e r  is a s e c r e t e d  form of t h e  T c e l l  r ecep to r .  
t h a t  t h e  he lpe r  T c e l l ,  l i k e  t h e  B lymphocyte, has  an an t igen  binding s i t e  i n  t w o  molecular 
forms: a membrane i n t e g r a t e d  s t r u c t u r e  and a s o l u b l e  sec re t ed  product.  The impl i ca t ions  of  
t h e s e  f ind ings  t o  t h e  mechanism of T-dependent B-cell  a c t i v a t i o n  w i l l  b e  discussed.  

THE ANTIGEN SPECIFIC HELPER FACTOR - A SECRETED FORM OF THE T CELL RECEPTOR 
Ben-Sasson, S . Z . ,  Kagan, Y., Azar,  Y., Falek,  P. ,  Guy, R . ,  Haion, K., and Nahor, 0. 

Some of t h e  immortalized c lones  perform d i f f e r e n t  immune a c t i v i t i e s  

The f a c t o r  is c a r r i e r  s p e c i f i c  and a c t i v a t e s  B 

Thus,  it is pos tu l a t ed  

T 123 ANALYSIS OF T-CELL RECEPTOR GENES I N  A SUPPRESSOR CLONE, Michael Darsley.  Lucian0 
Adorini* and E t t o r e  Appella,  Lab of Cel l  Biology, N.C.I., Bethesda MD 20892, *Lab 
of Pathology, ENEA C.R.E. Casaccia C.P. 2400, 00100 Rome, I t a l y .  

LH8 is a suppressor/ inducer  T c e l l  c lone ,  immortalised by i n  v i t r o  i n f e c t i o n  with r a d i a t i o n  
leukemia v i r u s .  It  c o n s t i t u t i v e l y  s e c r e t e s  an an t igen  binding f a c t o r  capable  of inducing 
e f f e c t o r  TS c e l l s  when i n j e c t e d  i n  vivo a t  t h e  t ime of ant igen priming i n t o  I-J and IgH 
compatible mice. The f a c t o r  w i l l  suppress  t h e  immune response t o  HEL or a s y n t h e t i c  
pep t ide  r ep resen t ing  r e s idues  1-18 of HEL, t o  HuL but  not t o  RNPEL, implicat ing Phe at 
pos i t i on  3 i n  t h e  epi tope.  
r ecep to r ;  w e  show h e r e  t h a t  t h i s  r ecep to r  is assoc ia t ed  with t h e  T3 polypept ides ,  as is t h e  
case  f o r  TH and TC c e l l s .  Ful l  l eng th  cDNA clones encoding t h e  two r ecep to r  cha ins  have 
been i s o l a t e d  and sequenced. The a-chain uses  t h e  same V a  gene segment as found i n  t he  
thymic clone TA65 and a new Ja, while  t h e  6-chain uses  a V8 segment c lose ly  r e l a t e d ,  but  
not  i d e n t i c a l ,  t o  t h e  3 members of t h e  V65 family.  Thus t h i s  TS c lone appears  t o  use the  
same pool of gene segments as do TC and TH c e l l s  t o  produce a s u r f a c e  r ecep to r .  The a- and 
6-chain cDNAs have been subcloned i n t o  a vec to r  t o  a l low i n  v i t r o  t r a n s c r i p t i o n  of mRNA 
which w i l l  be t r a n s l a t e d  i n  oocytes  i n  an at tempt  t o  confirm t h e  r o l e  of t h e  a and 8 chains  
i n  TsF product ion,  s i n c e  i t  has  a l r eady  been shown t h a t  t o t a l  mRNA from LH8 or  mRNA 
adsorbed s e p a r a t e l y  t o  f i l t e r s  containing C a  and C 6  sequences and subsequently e l u t e d  and 
recombined can be t r a n s l a t e d  i n  oocytes  t o  produce suppres s ive  molecules (De S a n t i s  e t  a l .  
Abstract  no. 2.21.8, 6 th  I n t e r n a t i o n a l  Congress of Immunology, Toronto, Canada, 1986). 

LH8 has previously been shown to  express  an a /6  T c e l l  
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T 124 
AN IN VITRO GAT-SPECIFIC PFC RESPONSE. *Chris Funckes-Shippy, 
#Craig Sorensen, #Carl Pierce and *Alan Levine,*Monsanto and #Jewish 
Eospital, Washington University, St Louis, MO 63198. 

Studies with the model antigen GAT indicate that a single chain protein, 
GAT-TsF1, is synthesized by suppressor T 1ymphocytes.and initiates a regulatory 
cascade of antigen-specif ic suppressor T cells. A recombinant plasmid, 
pMON7503, containing 1400 bp cDNA specific for the hybridoma synthesizing 
GAT-TsF1, has been isolated by subtractive hybridization. Lysates of E. coli 
expressing the protein encoded by pMON7503 demonstrate dose dependent 
suppression of only a GAT-PFC response. This re ombinant suppressor activity 
binds to antigen and bears the epitopes for I-,', the cGAT idiotype, IgE- 
linked determinants, and Tsu. pMON7503 hybridizes specifically to 1600 
and 2000 b mRNAs from the T cell hybridoma that synthesizes GAT-TsF1 and 
not to RNA isolated from other GAT-specific supressor T cell hybridomas 
or a B cell myeloma. 
in the GAT-TsF1 producing hybridoma, but no genomic signal is detected in 
murine DNA isolated from the fusion partner, liver, spleen or kidney. 
There is no significant homology of pMON7503 at the amino acid or nucleotide 
level to any sequence contained in the EMBL or Genbank data banks. 

CLONING AND EXPRESSION OF cDNA ENCODING AN IMMUNE SUPPRESSOR OF 

pMON7503 is encoded by a single copy integrated gene 

T 125 6-CHAIN GENES IN GAT-HELPER AND SUPPRESSOR T CELLS, Ellen Kraig. Carol Kannapell, 
and Anne Plessis, Univ. of Texas Health Sci. Center, San Antonio TX 78284. 

The genes encoding the 6-chain of the T-cell antigen receptor have been examined i n  
murine helper (TH) and suppressor (T ) cells specific for GAT. The irrmunoglobulin 
response to GAT is very homogeneous; t b  V gene segments have been cloned and 
sequenced. Therefore, we can compare direcely the%ariable region genes used by T cells 
with those used by B cells in recognizing the same antigen. We have cloned and sequenced 
the V D , and J gene segments from a GAT-specific T clone and analyzed its expression 
in o&Lr 'indepentently derived GAT-TH cell clones. HThere is  no region of increased 
homology apparent between this pchain gene segment and the GAT-V and V gene segments. 
Additionally. we have shown that the 6-chain genes deriving from tie normk T-cell fusion 
partner are deleted in numerous functional GAT-T cell hybridomas. Therefore, either 
suppressor T cells do not use the 6-chain genes o! the B-chain from BW5147, the thymoma 
fusion partner, imparts the necessary functions. To date we have found no evidence of a 
unique a chain transcript in these cells. We are currently attempting to identify the 
genes encoding the receptors on T 

We thank Drs. Webb. Kapp, Abruzzini, Sorensen and Pierce for providing the cells and 
Drs. Barth, Kronenberg, Kobori. Malissen, and Hood for the probes. This work has been 
funded by Welch Foundation Grant AQ-985 and by NIH Grant AI-22181. 

and V 

cells using serological approaches. S 

T 126 
School of Medicine, Department of Pathology and Laboratory Medicine, Philadelphia, Pa 19104. 
Previously we have reported on a T s l  suppressor hybridoma constructed by the fusion of first 
order ABA induced T suppressor spleen cells, taken from A/J mice, with the murine thymoma 
BU5147. 
continuously secretes an intact TsFl molecule capable of mediating suppression of 
inflammatory and cytotoxic T cell responses in an identical manner to the primary spleen 
cells produced TsFl. Immunofluorescence analysis by FACS of the F12.23 hybridoma 
demonstrates that this hybridoma is stained positively by anti Thy 1.2 as well as anti T3 
epsilon chain antibody but is negative for expression of L3T4 and LFA-1 surface antigens. 
The hybridoma fails to react with KJ-16, KJI-26 as well as 23FI2 antibodies, all three of 
which recognize different epitopes of the murine T cell receptor chains. Furthermore 
diagonal SDS-PAGE of surface radioiodinated F12.23 hybridoma cells identifies a disulfide 
lined heterodimer which falls below the diagonal running in the first dimension at 80KD and 
resolving in the second dimension as two spots of between 35KD and 40 KD. This unusual 
heterodimer was clearly absent from the BW5147 control samples. Taken together these results 
demonstrate that F12.23 is a functional T s l  hybridoma that expresses many T cell properties. 
This suppressor hybridoma expresses a unique heterodimeric molecule on it-S surface that 
fails to react with a panel of antibodies which detect several different allotypes of the 
traditional alpha and beta T cell receptor heterodimer. 
molecule and the gamma and delta chains of the murine T cell receptor will be presented. 

BIOCHEMICAL ANALYSIS OF A Tsl SUPPRESSOR HYBRIDOMA:, Jing Liu. David B. Weiner, 
Jeffrey A. Bluestone, Ralph T. Kubo, Mark I. Greene, University of Pennsylvania, 

From this fusion we have isolated a T cell hybridoma designated F12.23 which 

The relationship between this 
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T 127 ISOLATION AND CHARACTERIZATION TIMOTHY GRASS POLLEN ANTIGEN B T SUPPRESSOR 
FACTORS, A. Malley and P. Perry, Oregon Primate Res. Ctr., Beaverton,Oregon 97006 

Antigen B (AgB) - specific T suppressor (Ts) cells hybrids were obtained by fusions of 
BW514T cells with Lyt 1-2+ enriched T cells from photo-oxidized AgB primed spleen cells of 
(CBA/J x C57BL/6 F1 mice. The Ts cells were characterized by their cell surface antigens, 
lack of IL-2 production, and the secretion of a soluble antigen binding T cell factor. AgB- 
s ecific T suppressor factor (Tsfl) was isolated from the cell free supernatants of 5 Lyt 1- 

achieved by preparative DEAE-HPLC and affinity methods on antigen and anti-idiotypic anti- 
body (anti-Id) adsorbents. The Tsfl fractions were analyzed by SDS-PAGE for purity, and by 
ELISA for their ability to inhibit AgB-monocloned anti-AgB antibody interaction. Factors 
showing good inhibition of AgB-anti-AgB interaction induced significant levels of idiotype- 
binding TS cells in vitro. The induced Ts cells suppress AgB specific IgE responses, but not 
the IgG response to AgB. The interaction of Tsfl with anti-Id in an ELISA is specifically 
inhibited by cellbiose, the determinant on AgB that induces IgE. SDS-PAGE analysis of Tsfl 
shows two major bands ( 5 3  and 25Kd) that bind anti-Id on Western blots. AgB-specific Tsfl 
is a glycoprotein containing 5% sugars, I-.J+, and does not bind with anti-mouse IgG, anti- 
mouse IgM, or anti-light chain enzyme conjugates in an ELISA. 

2 P I-? T cell hybridomas cloned twice by limiting dilution. Purification of Tsfl was 

T 128 I-J EPITOPES AND T CELL RECEPTOR (TCR) ON THE MHC-RESTRICTED CLONED T CELLS. 
Toshinori Nakayama, Masato Kubo, Isao Fujisawa, Junko Shimura, Yoshihiro Asano, and 
Zomio Tada. 

Anti-I-J monoclonal antibodies (mAb) originally Established as those reactive with 
antigen-specifp T suppressor factor b(TsF) of H-2 mice have been founLgapable of 
inhibiting HE2 -restricted, but not H-2 -restricted, T cell functions of H-2 F T cell 
popclations. Since the MHC-restricted recognition is the property of authenti: T cell 
receptor heterodimers, we examined the expression of I-J ep'to es on H- estricted T cell 
clones with rearranged a and 6 genes established from H-2', ;-Zb, H-2"F and semiallo- 
geneic radiation bone marrow chimeras. It was demoTtrated th t anti-I-Jk IDA% inhibited the 
antigen-induced proliferat.ve responses of both I-A - and I-E -restricted Th and Ts clones 
derived from F mice. I-J' gas also positive on I-Ak-restricted Ts clones of the B6 -+ F 
chi era origin? None of H-2 -restricted clones derived from F and khimeras Expressed thi 
I-J epitope. The in vitro secondary antibody response induced %y I-A - or I-E - restricted 
Th clones were also inhibitable by a low concentration of anti-I-Jk mAb. The I-J epitopes 
were demonstrable on several H-2 -restricted T cell clones by the microimmunofluoro- 
cytometry. Conclusions derived here are: 1) I-J epitopes are associated with the class I 
MHC restriction site associated wi h T cell eceptor regardless of their functions, 2) I-J 
epitopes are expressed on both I-A - and I-E -restricted clones, and 3 )  the I-J phenotype is 
not primarily determined by MHC genes of stem cells but is somatically and clonally acquired 
by T cells. Our anti-I-J mAb do not precipitate the authentic a6 heterodimer. 

Dept. of Immunol., Fac. of Med.. Univ. of Tokyo, Tokyo, Japan. 
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TI29 HYPOTHETICAL TUMOR ASSOCIATED ANTIGEN T-CELL RECEPTOR DEBLOCKING 
BY IMMUNE MODULATING MECHANISMS OF UKRAIN. J.W. Nowicky, 

M. Greif, F.  Hamler, W. Hiesmayr, W. Staub, Laimgrubengasse 19/5, A - 1060  
Vienna, Austria. 
T-Lymphocytes predominantely recognize antigen in the context of membrane 
bound products of the major histocompatibility complex. T-cell receptors 
may even identify altered cell membrane structures of various 
malignancies. There are many theories why, in the course of a progressive 
oncological disease, these recognition and defence mechanisms are blocked 
off, so that finally the complete immune system becomes entirely 
exhausted. Clinical studies on the immunomodulating agent Ukrain have 
shown that it exerts some unblocking and/or unmasking effect on the 
relationship between tumor and defense mechanism. The increase of the T- 
Helper/T-Suppressor ratio and the amelioration of NK-cell activity in 
oncological patients treated with Ukrain give the strong evidence, that, 
as to immunocompetent regulation, not only quantitative but also 
qualitative changes must have taken place in tumor associated recognition 
of antigens. Local signs like inflammatory and demarcation processes in 
the tumor areas may indicate such surface dependent destructive 
mechanisms. It must be added that Ukrain exerts a regulative effect on 
data conflict phenomena in autoagressive diseases, maybe by normalising 
the transmission of signals between biological receptor- and transmitter 
interludes. 
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T 130 SUPPRESSION OF IgE SECRETION FROM HYBRIDOMA CELLS IN ALLOTYPE CONGENIC 
MICE: SUPPRESION OF ALLO'PIPE 7 a BY T CELLS IN ALLOTYPE b MICE. Zoltan OVARY 
and Soichiro MAMAWA, New York University Medical Center, Department of Pathology 
New York, NY 10016 

Anti-2,4-dinitrophenyl (DNP)IgE producing hybridoma B 53 when injected 
subcutaneously is established equally well in syngeneic BALB/c (heavy-chain 
allotype a) and congenic CB20 (heavy-chain allotype b) mice. However, secre- 
tion of anti-DNP IgE monoclonal antibody is greatly suppressed in CB20 mice. 
B 53 cells taken from the subcutaneous tumors of CB20 mice produce anti-DNP 
IgE in vivo in BALB/c mice and in vitro. No difference was observed in IgE 
production between these cells and the controls taken from BALBlc mice. The 
suppression of IgE production was due to T cells and/or their product(s) of 
CB20 mice. Supported by National Institutes of Health Grant AI-03075. 

T 131 
Vries. Unicet, chemin des peupliers 27, 69572 Dardilly, France. 
A n  antigen specific proliferating-cytotoxic T cell clone, HY-827, (CD3+CD4+) 
was obtained by stimulating the T cells of a normal donor with Tetanus Toxoid 
(TT). HY 827 reacted with a series of monoclonal antibodies (mabs) detecting 
different epitopes on the variable part of the T cell receptor (Tcr). Thirty 
days after the infection with HTLV-1 the cells started to grow independently 
from antigen restimulation but IL-2 was still required. The cells then 
expressed the HTLV-1 structural protein p19 and contitutively expressed the 
IL-2 receptor and HIA-DR. Between day 30 and day 200 the Tcr phenotype did not 
change and the cells were unable to lyse TT preincubated HIA-DR 3+ target 
cells in contrast to the uninfected HY 827 cells. In the absence of 
exogeneously added IL-2 TT could induce proliferation. This induction of 
proliferation was TT specific and did not require the presence of antigen 
presenting cells and could be blocked by the anti Tcr mabs. Irradiated HTLV-1 
infected cells could present TT to the uninfected cells. Our data indicate 
that HTLV-1 infection leads to an irreversible loss of cytotoxic activity 
which is not due to an inability to recognize antigen with the Tcr. 
addition the apparent unrestricted response of the virus infected T cells is 
probably caused by the aquired ability to present antigen to itself. 

HTLV-1 INFECTION OF A HUMAN ANTIGEN SPECIFIC PROLIFERATING- 
CYTOTOXIC T CELL CLONE. H. Spits,H. Yssel L. Gazollo and J .  de 

In 

T 132 CHARACTERIZATION OF A Db-SPECIFIC HELPER FACTOR, Hung-Sia Teh and Pearl C. Kwong, 
Department of Microbiology, University of B.C.. Vancouver, Canada V6T 1W5. 

A T helper clone (clone 9 ) ,  isolated from a H-Zd anti-H-Zb mixed lymphocyte culture, 
was previously found to produce an antigen-s ecific helper factor (ASHF) that could be 
specifically absorbed out with BlO.A(PR) (KkAREkDb), but not B1O.A (KkAkEkDd), 
spleen cells. 
lines by fusing clone 9 cells with the AKR thymoma. BU5147. 
referred to as clone 25, produced an ASHF that w a s  specific for the Db alloantigen. 
Inmunfzation of allogeneic C57BL/6 mice with clone 9 cells and subsequent fusion of these 
inmune spleen cells with non-secreting myeloms cells led to the isolation of a monoclonal 
antibody (mAb) (clone 30 IgM) that was  capable of neutralizing the helper activity of clone 
25 ASHF. Clone 30 IgM affinity column was found to retain clone 25 ASHF; clone 30 IgM 
column eluates augmented the cytotoxic responses of CBA/J thymocytes to B6 (H-Zb), but 
not D2 (H-Pd), alloantigens. 
cells prior to affinity Purification over a clone 30 IgM column resulted in the abrogation 
of Db-specific helper activity as well as the loss of a 50 kDa band in SDS polyacrylamtde 
gels ran under reducing conditions. 
made with an IgGPa mAb (F23.1) whose reactivity is against the B chain of the T cell 
receptor. Furthermore. affinity purification of clone 25 ASHF over a F23.1 affinity 
column, but not an irrelevant mAb column, also yielded a 50 kDa molecule. These findings 
suggest that this particular ASHF may be intimately related to the T cell antigen receptor. 

To further characterize this ASHF, we have constructed T cell hybridoma 
One of these hybridoma clones, 

Preabsorption of clone 25 ASHF with Db-bearing spleen 

Clone 25 ASHF was also retained by inmunoadsorbents 
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T 133 STRUCTURAL RELATIONSHIPS AMONG ANTIGEN-SPECIFIC SUPPRESSOR FACTORS AND 
T-CELL ANTI N RECEPTOR SPECIF C FOR THE TERPOLYPMER L-CLUTAMIC AU 60 L 

ALANI?IE3o-L-TvnOSrNE~~ (CAT), D.R. Webb ! , C.M. Turckl, N. Mensil, J.A. Kagp ! and - -  E. 
Kraigj, lRoche Institute of Molecular Biology, Nutley, N.J. 07110, 'Dept. of 
Patholo y and Laboratory Medicine, The Jewish Hospital o f  St. Louis, St. Louis, MO. 
63110, 9 Dept. of Cell and Structural Biology, University of  Texas Health Science 
Center, San Antonio, TX 78229. 
The i m n e  response to CAT-MBSA in non-responder mice (HZP, H-24, H-ZS) primed with 
CAT is suppressed via a 2 cell suppressor circuit. The suppressor inducer cell (Tsi) 
produces a suppressor inducer factor (TsFi) that is a monomeric, antigen-specific, 
I-Jt and non-MHC restricted. The TsFl activates a suppressor effector cell (Tsi) 
that produces a suppressor effector factor (TsF2) that is a disulfide linked heter- 
dimer consisting of a basic, antigen binding chain and an acidic, I-Jt chain that is 
MHC restricted and acts directly on CAT-specific T helper cells to prevent specific 
help. Although structurally, TsFl and TsF2 are different, they both react with 
selected monoclonal anti-TsF or anti-TsF2 antibodies. The TsF2 which bears a 
striking resemblance to the )-cell receptor, Is currently being analyzed serolog- 
ically and by peptide mapping to establish its structural relationship to GAT- 
specific T-cell receptor on T-H cells. This may help to define the genetic relation- 
ship since it has been shown that the GAT-specific T-H 6 chain is not utilized by 
the Tse cell in coding for TsF2. 

Receptor Genetics and Phylogeny 

T 134 T-CELL RECEPTOR VARIABLE GENE POLYMORPHISM I N  MICE. V i rg in i a  L.  Barr, Jo rd i  Yague 
and Ed Palmer. 
Denver, CO 80206. 

Nat ional  Jewish Center f o r  Immunology and Respiratory Medicine, 

We have used cloned v a r i a b l e  (V) r eg ion  genes from a and B chain cDNA clones t o  examine 
t h e  e x t e n t  of V-gene polymorphism in 19 inbred s t r a i n s  of mice. The presence of 
r e s t r i c t i o n  fragment l e n g t h  polymorphisms (RFLPS) i n  the  germline DNA of d i f f e r e n t  mice was 
taken as as i n d i c a t i o n  o f  V-gene polymorphism. The da ta  i n d i c a t e  t h a t  t h e r e  a r e  3 
d i f f e r e n t  6-chain haplotypes among t h e s e  inbred s t r a i n s .  One haplotype ( CEa) is  sha red  by 

SWR, C57L and C57BR mice; while  a t h i r d  haplotype (TCB') I P  found on ly  i n  NZW mice. 
Examination of t h e  same inbred s t a i n s  with V a  gene probes ind ica t e s  t he  presence of a t  
least  1 d i s t i n c t  a-chain haplotype.  A l l  e t r a i n s  wi th in  the  C57BL/C58 l ineage  c a r r y  a 
d i s t i n c t  a-chain locus  as def ined by RFLPs. Many o the r  Va RFLPs e x i s t  but t h e i r  
d i s t r i b u t i o n  among t h e  inbred s t r a i n s  is  not  s t r a igh t fo rward ,  i n d i c a t i n g  a h i s t o r y  of 
recombination between d i f f e r e n t  a chain alleles i n  t h e  mouse populat ion.  

BALB/c. C57BL6/J, AKR and numerous o the r  s t r a i n s ;  a second haplotype (TCE a )is  found i n  SJL. 

T 1 35CHROMOSOMAL ORGANIZATION OF THE MURINE Vg GENE SEGMENT 
FAMILY. Richard K. B d * ,  Eric Lait and Leroy Hood+, 'University of Rochester, 

Rochester, NY 14642, and tthe California Institute of Technology, Pasadena, CA 91 125. 
An unusual feature of the p - chain genes of the murine T-cell receptor is their use of few V gene 
segments relative to the other T e l l  nceptor and immunoglobulin gene families. Twenty different 
Vg gene segments. distxibuted into sixteen subfamilies, have been identified. We have combined 
three different methods, deletion mapping in T-lymphoma lines, field-inversion gel electrophoresis 
of genomic DNA and the analysis of msmid clones, to study the chromosomal organization of the 
entire Vg gene segment family in the mouse. Our analysis has allowed us to map the relative 
chromosomal order of the Vg gene segments and has permitted us to estimate the size of the murine 
B -gene locus. 
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T 136 ANALYSIS OF THE GEEPILINE V SETA AMC V ALPHA GENES IF PATIENTS YIITA 

H. I < c F a r l a n d * ,  L. Hood**, D.E. V c F a r l i n f .  *?:IR/EIP?CDF/P!IH, B e t h e s d a  KD 
20892 a n d  * * D i v i s i o n  of B i o l o g y ,  C a l  T e c h ,  P a s a d e n a  Ca 9 1 1 2 5  

S t u d i e s  i n  t w i n s  w i t h  m u l t i p l e  sclerosis (P:S) h a v e  l ee  t o  t h e  h y p o t h e s i s  
t h a t  t h i s  d i s e a s e  has  a m u l t i c e n e t i c  p r e d i s p o s i t i o n .  A n i n a l  m o d e l s  o f  
t h e  d i s e a s e  s u c h  a s  expe r imen ta l  a l l e r g i c  e n c e p h a l o m y e l i t i s  a n d  T h e i -  
l e r ' s  m u r i n e  e n c e p h a l o r n y e l i t i s  u t i l i z e  t h e  S J L  mouse, a s t r a i n  knObJn t o  
d e l e t e  a l a r g e  p o r t i o n  of i t s  g e r m l i n e  V b e t a  r e p e r t o i r e .  T h e s e  o b s e r v a -  
t i o n s  h a v e  p r o m p t e d  t h e  c o n s i d e r a t i o n  t h a t  a n  a n a l o g o u s  d e f e c t  i n  t h e  T- 
c e l l  reper to i re  may o c c u r  i n  I E .  T h e  h y p o t h e s i s  t h a t  p a t i e n t s  w i t h  F.5 
may h a v e  c e r t a i n  V b e t a  a n d / o r  V a l p h a  g e n e  s e g m e n t s  d e l e t e l  from t h e i r  
ge rml ine  r e p e r t o i r e  was t e s t e d  b y  S o u t h e r n  a n a l y s i s  w i t h  a ser ies  of 
r e s t r i c t i o n  enzyme  d i g e s t s ,  u s i n q  a s  p r o b e s ,  V b e t a  q e n e  s e g n e n t s  repre- 
s e n t a t i v e  of 14 s u b f a m i l i e s  of t h e  human genome a s  well a s  human V a l F h a  
g e n e  segnents .  A d d i t i o n a l l y ,  r e s t r i c t i o n  f r a g m e n t  l e n g t h  p o l y m o r p h i s m s  
were i d e n t i f i e d  w i t h  V b e t a  a n d  c o n s t a n t  r e g i o n  g e n e  F r o b e s  a n d  c o m p a r e d  
t o  t h o s e  known t o  e x i s t  i n  n o r m a l  i n d i v i d u a l s  a s  a p r e r e q u i s i t e  for 
f u t u r e  m o l e c u l a r  g e n o t y p i n g  s t u d i e s  of l a r g e  fami l ies  of p a t i e n t s  w i t h  
MS. 

KULTIPLE SCLEROSIS, s.6. Reall*, P. Concannon**.  V.E. ? . i dZ i son* ,  

T i 3 7  GENES ENCODING THE RAT T CELL RECEPTOR, E. P. Blankenhorn, Dept. 
Micro. & Immunology, Hahnemann University. Philadelphia. PA 19102 

Inbred rats have l o n g  served as good experimental models for human 
immunological disorders, especially autoimmune syndromes. Recently, 
with the advent of D N A  cloning techniques and probes specific for T 
cell receptors (TcR) from other species, it has been possible to 
examine the genetics and structure of TcR-homologous genes in rats. 
Several interesting results have emerged from experiments conducted in 
my l a b  on genomic D N A s  from a variety of genetically defined inbred 
rat strains: (1) Rats have a TcR genetic repertoire which is very 
similar to that of mice in both sequence and number; (2) two major 
alleles of rat TcR-P constant region locus have identified; (3) these 
two alleles are quite different from each other. indicating a complex 
allotype much like rat Ig-kappa; ( 4 )  differences at rat TcR-P are 
found in pairs of congenic rata which also differ for susceptibility 
to EAE (Hickey and Blankenhorn, this volume). 

T 138 ANALYSIS OF THE GUINEA PIG T CELL RECEPTOR USING EXPRESSION VECTORS 
R. Burger, R. Schafer, H. Schafer, S. Kmh, D. Cohen, J. Schenkel, Institutes for Immmolcqy 
of the Univ. of Heidelberg and the DKFZ, Heidelberg, FRG, and NCI, NIH, Eethesda. 

The production of useful antibodies to  constant region determinants of the T cell receptor (TCR) sub- 
units proved to  be difficult. Few antibodies t o  non-clonotypic determinants of the murine or human 
TCR were obtained. W e  described in the guinea pig an antibody which might detect  such a determinant 
(Ag 188). For further analysis, gene segments coding for the constant region of the r(- or &subunit of 
the murine TCR were cloned in the expression vectors pEX 1,2,3 or pEX 31 a,b,c. The corresponding 
hybrid proteins were isolated from E. coli lysates and used for immmization of rabbits or rats. Antisera 
were obtained which reacted with the hybrid proteins. They detect  also the O-galactosidase- or the 
MS2 polymerase moieties, respectively, as shown by their reactivity with several, mrelated hybrid 
proteins. However, the antisera failed t o  react  with murine or guinea pig T cells in indirect binding 
or cytotoxicity assays and did not inhibit antigen-induced T cell proliferation. Irnmmoprecipitation 
experiments are performed with radiolabeled mmSe T cell hybrids or guinea pig T cell clones in order 
to demonstrate a potential reactivity with the solubilized TCR. A cDNA library wa!~ prepared from 
guinea pig T cell blasts using the2  g t  11 expression system. Several cDNA clones were identified by 
cross-hybridization with the mwse 0-chain probe. The cDNA clones hybridized in Northern blot ana- 
lysis with poly (A) RNA isolated from T cell blasts but not with liver RNA. In Southern blot analysis 
of genomic DNA a rearrangement of the corresponding genes was shown in guinea pig T cell clones 
compared t o  liver cells. A heteroantiserum to immmoprecipiteted A9188 was produced and is tested 
for reactivity with the hybrid proteins produced by these cDNA clones. 
Supported by DFG 400/1-2 and G. Hagemann Stiftung. 
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T 139 CHROMOSOMAL ORGANIZATION OF HUMAN V GENE SEGNENTS, P. Concannon, E. 

We have isolated probes corresponding to 14 different human T-cell receptor 
Vp gene segment subfamilies. These probes detect approximately 50 Vp gene 
segments in human germline DNA. An analysis of germline DMA from 100 
individuals detected only minor differences in the repertoire of these V 
gene segments present in the population. We have used field inversion gel 
electrophoresis (FIGE), analysis of the V gene rearrangements in T-cell 
leukemias, and cosmid walking to map 86 of these Vp . gene segments. 
Approximately 350 Kb of cosmids have been isolated which map into 6 
clusters. These clusters contain 26 V,q gene segments from 8 subfamilies. 
They can be localized by FIGE into a region of less than 700 Kb that 
contains 10 additional Vp gene segments (members of 5 additional 
subfamilies) and both constant region genes. gene segments of widely 
varying degrees of homology are interspersed onvfhese cosmids. Members of 
different subfamilies (31-75% nucleotide homology) can be separated by as 
little as 5 Kb. Members of the same subfamily (75-100% nucleotide 
homology) may lie as close together as 2 Kb or be separated by stretches of 
greater than 200 Kb containing more than 20 other Vg gene segments. In 
general, the organization of the human Vp gene segment family is more 
similar to the human V, and V, families than to murine V gene families. 

Lai, and L .  Hood, Division of Biology, CalTech, Pasadena, CA, 91125 

T 140 ANALYSIS OF C57B1.10 T CELL RECEPTOR GENE USAGE I N  RESPONSE TO A N  ALLOANTIGEN. 
David DiGius to  and Ed Palmer. N a t i o n a l  J e w i s h  C e n t e r  f o r  Immunology and 
R e s p i r a t o r y  Medic ine ,  Denver,  CO 80206. 

The h i g h  f r e q u e n c y  o f  T cells t h a c  are a l l o r e a c c i v e  remains  an enigma. To s t u d y  t h i s  
phenomenon we have generaced  a pane l  of hybridomas f r m  C57BL.l0/J mice c h a t  are specifl  
for  t h e  I-Abm-12 a l l o a n t i g e n .  I n  o r d e r  t o  d e t e r m i n e  t h e  r e c e p t o r  r e p e r t o i r e  t o  I-Abm-” 
a l l o a n t i g e n  we have performed N o r t h e r n  a n a l  sic w i t h  s p e c l f i c  Va and V6 p r o b e s .  Va4 and 
V g 6  are e x p r e s s e d  i n  three d i f f e r e n t  I-AbM-12 r e a c c i v e  hybridomas. To d e t e r m i n e  t h e  
i n f l u e n c e  of p a r c i c u l a r  a -and 6-chain gene segments and t h e  c o n t r i b u t i o n  of j u n c t i o n a l  and 
N r e g i o n  d i v e r s i c y  co a l l o r e c o g n i t i o n  u e  have made a c D N A  l i b r a r i e s  from t h e s e  hybridomas 
and are i n  t h e  p r o c e s s  of g e n e r a t i n g  sequence  informacion  t o  a d d r e s s  t h e s e  i s s u e s .  

T 141 UNUSUAL T CELL RECEPTOR PHENOTYPE I N  A T HELPER HYBRIDOMA, J u l i e  P. Deans, 
B h a g i r a t h  S ingh ,  Arun F o t e d a r  and Linda M. P i l a r s k i ,  U n i v e r s i t y  of A l b e r t a ,  
Edmonton, A l b e r t a  CANADA T6G 4R7. 

The Balb/c-derived T h e l p e r  hybridoma Poly-18.68 ( s p e c i f i c  f o r  t h e  s y n t h e t i c  polymer p o l y  
18 and Iad) h a s  been examined by FACS a n a l y s i s  f o r  t h e  e x p r e s s i o n  of T c e l l  r e c e p t o r  
d e t e r m i n a n t s  d e f i n e d  by t h e  monoclonal a n t i b o d i e s  KJ16.133 and F23.1. We f i n d  t h a t  t h i s  
hybridoma is r e a c t i v e  w i t h  t h e  KJ16 a n t i b o d y ,  but n e g a t i v e  f o r  t h e  F23.1 d e t e r m i n a n t .  
KJ16.133 and F23.1 a p p a r e n t l y  d e t e c t  d e t e r m i n a n t s  on t h e  T ce l l  r e c e p t o r  which a r e  
a s s o c i a t e d  w i t h  t h e  V g 8  f a m i l y  of V genes .  KJ16+ and F23t  p e r i p h e r a l  T cell p o p u l a t i o n s  
a r e  l a r g e l y  o v e r l a p p i n g ,  wi th  t h e  F23+ p o p u l a t i o n  be ing  s l i g h t l y  l a r g e r .  It has  been 
sugges ted  t h a t  F23.1 r e c o g n i z e s  d e t e r m i n a n t s  a s s o c i a t e d  w i t h  a l l  t h r e e  members of t h e  VgS 
f a m i l y ,  whi le  KJ16.133 r e c o g n i z e s  d e t e r m i n a n t s  a s s o c i a t e d  w i t h  o n l y  two. It is t h e r e f o r e  
s u r p r i s i n g  t o  f i n d  t h a t  t h e  Poly-18.68 hybridoma is  KJ16+ but F23-. In a d d i t i o n  t h e r e  i s  
an  unusual  d e g r e e  of h e t e r o g e n e i t y  wi th  KJ16 on t h i s  hyhridoma, wi th  a FACS s t a i n i n g  
p a t t e r n  which is  d i s s i m i l a r  from t h a t  o b t a i n e d  w i t h  a p o l y c l o n a l  a n t i - c l o n o t y p i c  serum. 
I m p l i c a t i o n s  and follow-up of t h e s e  o b s e r v a t i o n s  w i l l  be p r e s e n t e d .  
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T 142 RECEPTOR DIVERSITY IN MHC-SPECIFIC AUTOREACTIVE T CELLS, Dianne Edgar and 
Maurice Zauderer, University of Rochester, Rochester, NY 14642. 

The potential for T cells to recognize antigen in association with specific MHC determinants 
is positively selected during thymic differentiation in the absence of foreign antigens. 
Research in this laboratory has demonstrated the occurrence of a surprisingly large sub- 
population of mature T cells that has retained or reacquired this ability to be stimulated 
by self-MHC alone. We have intensively investigated the origin, specificity, and function 
of these autoreactive T cells. 
Our current research focuses on characterization of the self MHC-specific receptors 
expressed by cloned lines of autoreactive T cells. We are attempting t o  determine the 
relative diversity of genes for MHC-specific receptors expressed in autoreactive T cells 
and the relationship of these receptor genes to those expressed by antigen-specific T 
cells. We anticipate that because o f  the unique importance of MHC-recognition in T cell 
differentiation and function, the subset of MHC-specific autoreactive T cells will prove 
to be a particularly interesting ‘kindow” on the T cell population. 

T 143THE INFLUENCE OF THE THYMLIS ON T CELL RECEPTOR EXPRESSION, Pamela Fink, Louis 
Matis, Simona Sorger, David McElligott and Stephen Hedrick. University of 
California at San Diego, La Jolla, California 92093 

We have conducted an ongoing analysis of the T cell receptors used by murine helper T 
cells specific for pigeon cytochrome 2. Our initial studies have indicated that the 
MHC congenic strains BIO.A and BlO.S(9R) use different V alpha and V beta gene elements 
to encode receptors expressed by T cells with very similar functional phenotypes. Since 
these two strains of mice have the same pool of T cell receptor gene elements, we sought 
an explanation for this differential expression. We are studying the receptors used by 
cytochrome cj-specific T cells from F1CBlO.A x B10.S(9R)l +BlO.A and F1 +BlO.S(9R) 
radiation chimeras to distinguish the influences of the imposition of self tolerance, 
positive selection for MHC restriction specificity, and antigen presentation on this 
differential strain distribution of T cell receptor gene expression. 
using chimeric T cells indicate that the environment in which T cc’ls differentiate does 
influence the T cell receptor genes they express, even among T cell populations of 
similar antigen specificity. 

Preliminary studies 

T 144 ARE T CELL RESPONSES IN THE FROG, XENOPUS, MHC RESTRICTED? Fiona Harding, 
David Watkins, and Nicholas Cohen, University of Rochester Medical Center, Rochester, NY 
14642 

The frog, Xenopus, is being used to investigate the ontogeny and phylogeny of the immune system. Like 
mammals, Xenopus has an MHC and T and B cells. Unlike mammals, Xenopus embryos and free- 
swimming larvae can be experimentally manipulated in a variety of immunologically relevant ways. For 
example, at 24 hours postfertilization, thymus/lymphocyte chimeras can be created such that 
hemopoietic stem cells of one MHC haplotype pass through the educating environment of the thymus of 
another MHC haplotype. We are currently investigating any effects that the thymus might exert on the 
repertoire of developing T cells in these chimeric animals (e.g., MHC restriction, tolerance). To 
investigate whether Xenopus T cells are MHC restricted, we are analyzing both alloreactive and anti- 
TNP T cell lines grown with homologous TCGF-rich supernatants. T cell lines generated against MHC 
disparate stimulators respond specifically to the immunizing haplotype in proliferative and cytotoxic g 
- vitro assays. Preliminary results suggest that cell lines generated against minor histocompatibility 
antigens and TNP-modified self-antigens may not respond in an MHC restricted fashion. This apparent 
lack of MHC restricted T cell responses in this amphibian will be discussed in the context of both the 
phylogeny and ontogeny of MHC antigens. (Supported by USPHS grants HD-07901 and 1T32 AI 07285.) 
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T 145 RABBIT T-CELL RECEPTOR g-CHAIN GENES: ISOTYPES AND ALLOTYPES. N. Harindranath, 
H. Komatsu, E. Lamoyi, and R. Mage, LI, NIAID, NIH, Bethesda, MD 20892 

Genomic DNA from two rabbits exhibited restriction fragment length polymorphism 
(RFLP) of Cg on Southern analysis (RFLP patterns I and 11) which correlated with 
sequence differences in Cpl exon 1. 
rabbit I gave three bands whereas DNA from rabbit I1 gave two when probed with exon 1 of 
Cp. 
an -6kb fragment has a third suggesting that some rabbits have three different Cg 
genes. 
were obtained and characterized (pBE20, pCT56 and pB65). Based on the DNA sequences of 
Cp1 cONA from rabbit 11, CLANA8 and Cgl genomic DNA from rabbit I, pBE20 (Cgla and Cglb 
allotypes), oligonucleotide probes (oligos) were synthesized that recognize the sequence 
differences in these Cg genes. 
regions of Cg exon 1 from pCT56 and pB65 explained why the oligos differ in their 
hybridization patterns on Southern analyses. 
oligo specific for the Cp region encoding a potential N-glycosylation site (AsnSerSer) 
found in Cpla and a published Cp2 sequence (Marche and Kindt) but they react with an 
oligo specific for the SerGlySer sequence of Cglb (pBE20). 
pBE2O in a downstream allotypic sequence involving Ile-Val interchanges. 

Various restriction enzyme digests of DNA from 

An -14kb cloned genomic DNA fragment from rabbit I has two copies of Cg exon 1 and 

Three different subclones in plasmids, that hybridized with a Cg exon 1 probe 

Sequencing AluI fragments containing the allotypic 

Clones pB65 and pCT56 do not react with an 

However, they differ from 

T 146 ANALYSIS OF DUAL REACTIVITY OF T CELL CLONES AND HYBRIDOMAS BY mAb TO THE T CELL 
RECEPTOR. Osami Kanagawa, Jean F. Nicolas and Andrew L. Glasebrook. Lilly Research 
Laboratories, La Jolla, CA 92037. 

To address the question of whether MHC restricted antigen specific T cells which also 
exhibit cross reactivity to M l s  antigen use the same or different receptors, mAbs were 
obtained directed to the V88+ T cell receptor (TcR) of a helper T lymphocyte (HTL) clone 
(016) Abs with either clonotypic (Ti) or 
allotypic (V68) specificity were each capable of inhibiting responses to both H-Y and M l s  
antigens suggesting that both reactivities were mediated by the same TcR. In contrast, 
the anti Mls response of a dual reactive T cell hybridoma constructed by fusing 016 cells 
to the BW5147 thymoma was inhibited only by anti V08 while the H-Y response of the 
hybridoma was inhibited by both anti Ti and anti V88. These data are consistent with the 
probability that, in hybridomas, the two sets of a and 8 chain from 016 and BW5147 
associate randomly and that the MHC restricted response is mediated only by the 
combination of 016 a and 0 chain which is recognized by the anti Ti while the M l s  response 
can be mediated by TcR which consists of 016 V88 chain associated with either 016 a or 
BW5147 a chain. This possibility is supported by the fact that hybridoma variants which 
respond to M l s  but not to H-Y. express the V88 but not the Ti determinant. These results 
suggest that, in dual reactive T cell clones but not in hybridomas. one receptor can 
mediate both MHC restricted and M l s  responses and that, in the present case, MLS 
specificity may be determined by the 8 chain of the TcR. 

specific to H-Y + I-Ab (H-Y) and to Mlsa. 

T 147 CELL TYPE SPECIFIC REGULATION OF THE T CELL RECEPTOR @ CHAIN. 

The genetic regulatory mechanisms that govern tissue specific expression of the T 
cell receptor @ chain have been investigated utilizing an in vitro model of cell 
type specificity. 
tion of a genomic T(X $ chain gene (including 5 kb 5' of a rearranged Vgl-J-C 
clone) in T cells, fibroblasts, and a variety of hematopoietic tumor cells. DNA 
sequencing of the Vp1 leader and an additional 400 bp 5 ' ,  in conjunction with 
S1 nuclease protection assays, has identified the start site of transcription. Also, 
a putative regulatory hexamer, CTTTCT, that is conserved in several human and murine 
V$ genes has been identified approximately 250 bp 5' to the mRNA cap site. Ransfection 
efficiencies were normalized by determining the mRNA levels of a truncated histone 
gene contained within the plasmid vector as a tissue nonspecific control. Unlike 
immunoglobulin genes. expression of a rearranged C$1 gene was found in nonlymphoid 
cells. However, it was observed that T cells show a minimum of a 3 fold preferential 
expression of the $ chain as compared to fibroblasts and monocytic cells. Furthermore, 
a 1.5 kb deletion in the 5' region of the J@1-C@1 intron does not preclude @ 
chain expression in T cells or fibroblasts. Tissue specific regulation of T cell 
receptor $ chain expression does not appear to require gene sequences within this 
region of the intron. but may be influenced by a conserved region of the gene 5' to 
the promotor. 

M. Kearns and 
K. Kelly, Immunology Branch, NCI NIH, Bethesda, Md. 20892 

A transient expression system has been used to assay the transcrip- 

226 



The T Cell Receptor 

TI48 CHROMOSOMAL ORGANIZATION OF THE MURINE T CELL RECEPTOR BETA CHAIN 
LOCUS, Nadine E. Lee, Tullia Linsten, and Mark M. Davis, Stanford 

University, Stanford, CA 94305. A panel Of AKR thymic leukemia DNAs was 
screened with probes for 10 of the 16 known T cell receptor beta chain 
variable region families. In tumors which have rearranged both chromosomes 
as M J  events, there are deletions of some of the variable regions, 
allowing a deletion order to be established. This order is ( 5 ' )  El--V810-- 
86Tl--TB21 and C5 families--LBZ--SJL73--2B4--constant region locus--V614(3'). 
The members of the TB21 and C5 families are interspersed at approximately 
3 kb intervals. Pulsed field gel electrophoretic analysis shows that the 
deletion order corresponds to the physical arrangement on the chromosome, 
establishes that VE2B4 (the most proximal of this panel of VE genes) is 
located approximately 300 kb 5' to the constant region, and indicates that 
other variable regions (such as El) are as much as 500 kb 5 '  of VB2B4. The 
deletion of variable regions in some strains of mice (e.9. SJL) is shown 
to be internal to the V8 encoding region and to involve between 100 and 
200 kb. These data also indicate that VB14 (localized by Malissen et al.) 
is an exception in being 3' to the constant region and that the primary 
mechanism of VDJ rearrangement in the beta chain locus is consistent with 
looping out and excision of the intervening DNA rather than inversion. 

T 149 ISOLATION OF ANTI-IDIOTYPIC ANTIBODIES TO T CELLS USING AN ANTI-FRAMEWORK 
DETERMINANT ANTIBODY, Holden T. Maecker, Kiyoshi Kitamura, Michael B. Brenner, 
and Ronald Levy, Stanford University Medical Center, Stanford, CA 94305 

A novel method for isolating anti-idiotypic antibodies to T cells was developed using an 
enzyme-linked immunoadsorption assay. The BF1 monoclonal antibody, directed at a common 
determinant on the human T cell antigen receptor, was used to specifically capture 
receptor molecules from a cell lysate preparation. Hybridoma supernatants were then 
tested for their ability to bind the receptor thus captured. The supernatants could also 
be used to capture receptor molecules from cell lysates themselves, with detection being 
done using enzyme-labelled BF1. Such assays were used to identify a panel of four anti- 
idiotypic antibodies to the T cell line HPB-ALL, all of which were negative on all 
irrelevent cell lines tested and on normal human peripheral blood lymphocytes. The 
antibodies were shown to immunoprecipitate an identical disulfide-linked heterodimer from 
HPB-ALL cells as did BF1 and T40/25, a known anti-idiotype to HPB-ALL. Each of these 
antibodies inhibited the binding of T40/25 and variably inhibited or enhanced the binding 
of each other and of anti-Leu 4. 
iated idiotypic determinants. Two of these antibodies define sub-populations of HPB-ALL 
cells and receptor molecules, which may vary in the extent of a chain glycosylation. 
Further study of this phenomenon is underway. Also, the isolation of such anti- 
idiotypic antibodies to any particular T cell line or tumor promises to be useful for 
biological studies of T cell malignancy in humans. 

This suggests that they recognize distinct but assoc- 

T 150 TRANSFECTION AND EXPRESSION OF THE GENES CODING FOR THE Lyt-z POLYPEPTIDE AND 
THE a- AND 8-CHAINS OF THE T-CELL RECEPTOR. Bernard Malissen, Jean Gabert, 

Anne-Marie Schmitt-Verhulst, Janes Parnes and Isabelle Hue. Centre d'Immunologie de 
Marseille-Luminy, Case 906, 13288 Marseille c6dex 9 ,  France and Department of Medicine, 
Stanford University School of Medicine, Stanford. CA 94305, USA. 
The recent characterization of the genes encoding the Lyt-2 polypeptide and the a- and 
B-chains of the T-cell receptor offers a direct may to  assess by DNA-mediated gene 
transfer their respective role in MHC class I T cell recognition. In order t o  reach 
such a goal, we have first isolated the complete rearranged genes coding for the a- and 
t@ 5-chain of the KB5-CZO alloreactive cytolytic T cell clone. KB5-CZ0 recognizes the 
K molecule and is susceptible t o  inhibition by anti-Lyt-2 monoclonal antibodies. The a 
and 5 genes were subsequently transfected and expressed into DO1l.lO, an Ia-restricted 
and L3T4 positive T cell hybridoma kindly provided to us by P. Marrack. Expression of 
the KB5-C20 a/B chains at the surface of the DO1l.10 transfected cells was monitored 
with an anti-clonotypic monoclonal antibody. Functional analysis did got show any IL-2 
production when the alp positive transfectants were stimulated with K positive cells. 
Because such failure to specifically trigger IL-2 production may results from the 
absence of the Lyt-2 polypeptide. We are presently transfecting the a and 
together with the Lyt-2 gene. Functional data obtained with this combination of genes 
will be presented. 

chain genes 
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T 151 FREQUENCY OF USE IN 

Richard K .  Earth+, Leroy Hood*, and Irving L. Ueissnan, Dapt. of Pathology, 
Stanford ftedical School. Palo fllto, C f l  34304,  +Division of Biology, 
California Institute of Technology, Pasadena, CA 31125. 

One component in +he diversification of the T cell antigen receptor is 
the use of ntltiple gene segments to encode the TCR alpha- and beta- chains. 
The beta-chain repertoire is derived from a relatively limited runber of 
variable pone sepments. Tuenty different V-beta gene segnents belonging to 16 
different subfanilies have been reported. 

To exanine the usage of different V-beta gene segments &ring T cell 
differentiation. ue have analyzed fron several different mouse strains the 
relative abundance of different V-beta chain mRNAs in the thynts and 
peripheral lymphoid tisaues. Using quantitative Northerns and a highly 
sensitive riboruclease protection assay ue have neasured the nFU4A levels for 
10 different V-beta pane segments. h- results indicate that not all V-beta 
repions are used at equal fraquencies either in thymocytes or peripheral 
lymphocytes. In addition, differences in the relative amounts of the V-beta 
chain mRNAs betueen thynocytes and peripheral T cells are identified. Ue are 
also investigating changes in the levels of V-beta mRNA in peripheral 
lymphocytes carsed by antigen stirulation. 

T CELL RECEPTOR BETA-CHAIN VARIABLE REGION GENES 
THYMUS AND PERIPHERflL LYMPHOID TISSUE, Craig Y. Okada, Howard Gershenfeld, 

T 152 RECOMBINATION WITHIN THE HUMAN T CELL RECEPTOR ALPHA CHAIN GENE COMPLEX. 
Ann Robinson and Thomas 3 .  Kindt, Laboratory of Immunogenetics, NIAIO, NIH, 

Bethesda, MD 20892 
The gene complex encoding the a chain of the human T cell antigen receptor (TCR) 

contains numerous polymorphisms detected by Southern blot analyses with probes correspond- 
ing to C and V region gene segments. Restriction fragment length polymorphisms (RFLP) of 
TCR a C region genes were detected in genomic DNA samples digested with S I I ,  Ta I or 
5 1 .  Three polymorphisms in V region genes were detected with probes derived &m the V 
region of human and rabbit TCRa cDNA clones. Analysis of the segregation of TCRa gene 
RFLP in seven families made it possible to assess linkage of V and C region genes and to 
characterize haplotypes by examination of the combination of allelic RFLP forms present. 
For the majority of markers studied one of the observed allelic forms predominated in the 
parents of families tested; sufficient heterozygosity was present, however, to assign TCRa 
haplotypes to all family members. The occurrence of 14 different patterns of the associa- 
tion of C and V region polymorphisms in the parental haplotypes tested suggests that 
recombination is frequent within this gene complex. 
two families was identified who most likely inherited TCRa haplotypes in which crossover 
events had occurred between V and C region markers. The present results suggest that 
evaluation of disease associations with TCRa genes will require testing for multiple TCRa 
markers. 

Mary 

Furthermore, one child in each of 

T 153 THE MOST PRIMITIVE VERTEBRATE GENOMES HAVE SEQUENCES RELATED TO 
MAMMALIAN T-CELL RECEFTOR GENES. 
Maryellen Ruvolo and Allan M. Manam. Dept. of Biological Chemistry, Harvard Medical School; 
Laboratory of Molecular Biology, Dana-Farber Cancer Institute, Boston. MA 021 15 USA. 

Because T and B lymphocytes and the lymphoid organs which produce them are Seen only in vertebrates, it is likely 
that distinct T-cell receptor and immunoglobulin gene systems f m t  appeared in the primitive vertebrates, 400 million 
years ago. Using low stringency Southern blots with cloned mouse T-cell receptor alpha. beta. and gamma chain 
cDNA probes, we have detected homologous sequences in different vertebrate species. Under conditions allowing 
detection of sequences as little as 65% homologous. we found 
1. The T-cell receptor alpha chain constant region gene cross-hybridizes with sequences in the most primitively-derived 

vertebrate, the Pacific hagfish (@&atus- and in representatives of more recently-derived vertebrate groups 
(fsh. amphibians. buds and mammals). 

2. The gamma chain wnstant region gene cross-hybridizes as far back phylagenetidy as fsh. 
3. The B chain constant regim gene has homologous sequences as far back phylagenetically as amphibians (Xm@!&. 
4 .  One copy of the beta and the gamma constant region genes are present in fish and amphibians, in contrast to 

Judging by the presence of cross-hybridizing sequences under equally low stringency conditions, the T-cell receptor 
alpha chain wnstant region gene has been most conserved over evolutionary time. beta has been least conserved, and 
gamma has been intermediately conserved. 

multiple copies in mammals. 
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T 154 The Relationship of,T Cell  Receptor Gene Polymorphiyns to Systemic Rheumatic Diseases. 
8. P. Sanders, M.D. , B. Kotzin, M.D.', and E. Palmer , M.D., PhD. *National Jewish 
Center  and 'V.A. M e d i c a l  Center  and Univ. Col. Health Science Center,  Denver, Colorada 

W e  have studied restriction fragment  length polymorphisms (RFLPS) of T cell receptor genes in 
man to determine if a genet ic  linkage exists between T cell receptor genes and systemic lupus 
erythematous (SLE) and rheumatoid arthrit is  (RA). Thirty-one SLE, 43 RA patients and 44 healthy 
subjects were studied. Genomic DNA was obtained from peripheral WBCs and examined by Southern 
analysis using the  restriction enzymes of Bg12, Hind 3 and EcoRI and two constant region probes, one 
for t h e  alpha chain and be ta  cha in  These DNAs were screened for deletions in t h e  B chain gene 
complex. N o  deletions were found in the  254 chromosomes studied Next, t h e  known Bgl2 RFLPs 
that  occur in t h e  alpha and be ta  chain constant regions were studied to determine if a difference in 
the frequency of these alleles exists between t h e  disease and normal populations. In t h e  healthy 
population, t he  frequency of alleles were for alpha chain, 96% 3.2 Kb allele, 4% 2 9  Kb allele, and for 
B chain, 57% 10.0 Kb, 43% 9.2 Kb allele. The SLE population frequency of alleles for t h e  alpha chain 
is (92% 3.2 Kb allele, 8% 2 9  Kb allele) and for t h e  B chain is (50% 10.0 Kb allele and 50% 9.2 Kb 
allele). The RA population frequency of alleles for  t h e  alpha chain is (93% 3.2 Kb allele, 7% 2.9 Kb 
allele) and for t h e  B chain is (58.5% 10 Kb allele and 43.5% 9.2 Kb allele). No significant difference 
exists in the  frequency of alleles between the  healthy population and SLE or RA population W e  con- 
clude that  RFLPs in the  constant region of t h e  T cell receptor alpha and beta  chains ape not linked 
with SLE or RA. 

Thymic Differentiation 

T 2 0 0  ROLE OF THE EPITHELIUISASSOCIATED THYMOCYTE SUBSET - A COMPLETE PATHWAY OF T CELL 
DEFFERENTIATION. W i l l 1  Born, Jud i  Pasternak,  Andrew F a r r ,  John Kappler and 
Ph i l ippa  Marrack, Nat ional  J e w i s h  Center for Immunology and Resp i r a to ry  Medicine,  
Denver, CO 

Inerathymic lymphostromal i n t e r a c t i o n s  are known t o  in f luence  thymocyte maturat ion and 
t h e  pe r iphe ra l  r e p e r t o i r e  of T c e l l  r ecep to r s .  I n  an at tempt  t o  d i s s e c t  f u r t h e r  t h e  role 
of t h e  thymic epi thel ium i n  thymocyte d i f f e r e n t i a t i o n  we have s t u d i e d  t h e  subse t  of 
thymocytes a s soc ia t ed  wi th  "Thymic Nurse C e l l s "  (TNC-T). Highly p u r i f i e d  TNC-T (approx. 1 d 
of chymocytes) were found t o  be a heterogeneous c e l l  populat ion.  Compared t o  PNA+ c o r t i c a l  
thymocytes TNC-T were en r i ched  i n  m o s t  immature s u b s e t s  (IL-2R+), but  also i n  most mature 
s t a g e s  (high s u r f a c e  l e v e l s  of T c e l l  r ecep to r  for a n t i g e n ) .  Moreover, T c e l l  r ecep to r  
expres s ion  w a s  appa ren t ly  not  r e q u i r e d  t o  i n i t i a t e  t h e  lymphostromal complexes, nor for t h e  
appearance of e a r l y ,  T C R ~ O ~  s u b s e t s  of TNC-T. bu t  necessary for the  appearance of l a t e  
TcRhlgh s u b s e t s .  O u r  u l t r a s t r u c t u r a l  d a t a  and previous obse rva t ions  by o t h e r s  i n d i c a t e d  an 
increased m i t o t l c  a c t i v i t y  i n  TNC-T oompared t o  mosc c o r t i c a l  and medullary thymocyces. We 
i n t e r p r e t  t hese  data t o  sugges t  t h a t  TNC-T mighc r e p r e s e n t  an e n t i r e  pachway of chymic 
d i f f e r e n t i a t i o n  rather than a d i s t i n c t  developmental s t a g e .  

T 2 0 1  BSFl STIMULATES IMMATURE MOUSE THYMOCYTES TO BECOME CYTOTOXIC T LYMPHOCYTES, 
P r i s c i i l a  A .  Campbeii, J a n e t  M.  Co i l in s  and Louis 8 .  Juztement.  Nat ional  Jewish 
Center for Immunology and Resp i r a to ry  Medicine,  Denver, CO 80206 

Immature mouse thymocytes,  i s o l a t e d  as Ce i i s  not agg iu t ina t ed  by t h e  s i a l i c  acid-  
s p e c i f i c  l e c t i n ,  lobster a g g l u t i n i n  1 (LAgl),  do not  become c y t o t o x i c  T lymphocytes (CTL)  
when stimulated po lyc iona l iy  w i t h  Con A + recombinant i n t e r i euk in -2  (IL-2).  These c e i i s  do 
become CTL when s t i m u l a t e d  w i t h  Con A + t h e  supe rna tan t  of rat  or mouse sp leen  c e i i s  
c u i t u r e d  w i t h  Con A f o r  24 hours (SUP). Experiments showed t h a t  I L L l ,  IL-2, IL-3, and 
IFNY given a lone  o r  i n  combination, couid not  r ep iace  t h e  ma tu ra t iona i  a c t i v i t y  i n  SUP. 
However, supe rna tan t s  of t h e  D9C1.12.17 T c e i i  hybridoma, which s e c r e t e s  high amounts of 
BSFl. could r e p l a c e  t h e  ma tu ra t iona i  a c t i v i t y  i n  SUP. Fur the r  experiments showed tha t  a 
monocionai ant ibody t o  BSFl i n h i b i t e d  t h e  a c t i v i t y  of t h e  D9C1.12.17 supe rna tan t .  and a i s o  
i n h i b i t e d  t h e  maturat ional  a c t i v i t y  of BSFl p u r i f i e d  f rm t h i s  h y b r i d m a  supe rna tan t .  The 
D9C1.12.17 supe rna tan t  and t h e  p u r i f i e d  m a t e r i a l  had high amounts of BSFl a c t i v i t y  measured 
as t h e  a b i l i t y  t o  s t i m u l a t e  B c e i l s  t o  expres s  Ia an t igens .  These experiments suggest  t h a t  
BSFl, perhaps a c t i n g  w i t h  IL-2  and Con A ,  can stimulate immature mouse thymocytes t o  become 
CTL. 
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T202 FUNCTIONAL CHARACTERIZATION OF SUBSETS OF ADULT INTRATHYMIC PRECURSOR CELLS, 
I .  Nicholas Crispe,  Richard P .  Shimonkevitz, Linda A .  Husmann and Michael J. Bevan, 
Research I n s t i t u t e  o f  Scripps C l in i c ,  La J o l l a  CA 92037. 

Thymocytes w i t h  t he  su r face  phenotype Lyt-2-, L3T4- ("double  negat ive,"  DN c e l l s )  s t a i n  
bimodally w i t h  a monoclonal ant ibody,  J l l d ,  which a l s o  recognizes a l l  co r t i ca l - type  
(Lyt-2', L3T4') thymocytes. The J l ld '  and J l l d -  subse t s  o f  DN were separated by c e l l  
s o r t i n g  and cha rac t e r i zed  func t iona l ly .  
repopulate  t h e  i r r a d i a t e d  thymus o f  a Thy-1 congenic host  and seed t h e  per iphery w i t h  
T c e l l s .  In c o n t r a s t ,  t h e  progeny of i n j ec t ed  J l l d -  DN were undetectable .  In f e t a l  
thymus organ c u l t u r e ,  J l ld '  DN d i v e r s i f i e d  in  deoxyguanosine-depleted thymus lobes t o  
form c e l l s  w i t h  Lyt-2', L3T4+, Lyt-2', L3T4-, and Lyt-2-, L3T4' phenotypes. 
c e l l s  were ab le  t o  recolonize the  deoxyguanosine-depleted f e t a l  thymus, but most o f  t h e  
c e l l s  r e t a ined  t h e  DN phenotype. A small proport ion o f  c e l l s  i n  such recolonized thymus 
lobes expressed e i t h e r  Lyt-2 o r  L3T4. 
absent .  T h u s ,  DN c e l l s  w i t h  f u l l  p r o l i f e r a t i v e  and d i f f e r e n t i a t i v e  po ten t i a l  a r e  
concentrated i n  t he  J l l d '  DN subse t .  

J l l d '  DN i n j ec t ed  in t r a thymica l ly  could 

The J l l d -  DN 

However, Lyt-2', L3T4' c e l l s  were s t r i k i n g l y  

T203 ROLE OF LYT-2 AND L3T4 IN T CELL ACTIVATION AND REPERTOIRE SELECTION, 
Klaus Eichmann, Jan Jonsson, Ingrid Falk, and Frank Emrnrich, Max-Planck-lnstitut fur 
lrnmunbiologie, D-7800 Freiburg, FRC. 

Small resting splenic T lymphocytes can be activated to express IL-2 receptors and to proliferate in the 
presence of IL-2 by sub-mitogenic concentrations of anti-T-cell receptor (TCR) antibodies (F23.1, 
KJ16-133) in combination with anti-Lyt-2 or anti-L3T4 monoclonal antibodies. Activation is achieved by 
various protocols of crosslinking anti-TCR antibodies to anti-Lyt-2 or anti-L3T4, but not if only one of 
t he  two types of antibodies is crosslinked and the other is applied in soluble form. In contrast, 
activation by crosslinked antibodies is inhibited by either one or by both soluble antibodies. Depending 
on the subset-specific antibody used, either only Lyt-2' or L3T4 T cells are induced to proliferate. 
Lyt-2' T cells are induced to become functionally act ive CTL. Antibodies to other T cell surface 
antigens may also show some activity but their synergistic effects  with anti-TCR are usually at least I D  
fold less than tha t  with anti-Lyt-2 or anti-L3T4. 
W e  propose that,  upon physiological T cell activation, similar crosslinking is achieved by simultaneous 
binding of t he  T cell receptor and Lyt-2 (L3T4) to MHC class I (class II) molecules on stimulator cells. In 
allo-MHC-antigen recognition, a tert iary complex is formed between TCR, Lyt-2 (L3T4) and MHC. In 
MHC restricted recognition, a quarternary complex is formed between TCR and Lyt-2 (L3T4) on t h e  T 
lymphocyte and MHC and presented antigen on the stimulator cell. In addition, we suggest that  
analogous crosslinking mechanisms may Flay a role in the  selection of t he  MHC class I and class II 
restricted repertoires of Lyt-2' and L3T4 T cells, respectively, during ontogeny. 

T 204 A LOW DENSITY FRACTION OF BONE MARROW ENRICHED IN PROTHYMOCYTE 
ACTIVITY, Sophie Ezine, INSERM U 25, H6pital Necker, 75743 Paris  Cedex 15, 
France. 

Thymocytes develop from a committed haematopoietic progenitor present in the bone marrow. These 
prothymccytes are capable of restoring the thymus of a lethally irradiated host permanently when injected 
intraveinously. Purification of these precursors has been rendered difficult by the fact that these cells do  not 
express any known marker and their low representation (less than 1%) in the bone marrow. 
Using a discontinuous Ficoll gradient, we have selected a low density fraction enriched in prothymocyte activily : 
2.5 x 10s cells of this layer can repopulate more than 50% of the thymus of an irradiated host, 4 weeks later, 
against 3% with total bone marrow. This fraction contains also the precursors for the CFU-S and GM-CFC. 
Using the in virro limiting dilution technique we are now looking for the prothymocyte frequency in this enriched 
population. 
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T 205 EXPRESSION OF Two DISTINCT TCR STRUCTURES ON LytP-.L3T4- ADULT THYMOCYTES. 

Pardoll. LMI, LI, LIG, NIAIO; BRMP, IB, NCI; National Institutes of Health, Bethesda, 
MD. 20892. 

We have previously described a minor subset of adult murine thymocytes (3-5%) which 
express no Lyt2 or L3T4 and low levels of Lyl (dLyl). This population was isolated and 
characterized an$ demopstrateg to cgntain $he precursors of the major subpopulations of 
thymocytes (Ly52 ,L314 ; Lyt2 ,L3T4 ; Lyt2 ,L3T4 2 .  Here we further analyze the double 
negative (LytZ ,L3T4 ) subpopulation. Adult Lyt2 ,L3T4 thymocytes (4-6% of total 
thymocytes) can be subdivided into three subsets based on expression of T cell antigen 
receptor (TCR): the dLyl cells which express no surface TCR complex, those which express 
T3/TCRy6, and those which express T3/TCRag. These cell types have been phenotypically 
characterized by analyses for coordinate expression of T3, Vg8, Lyl, and IL-2R; biochemi- 
cally analyzed by imunoprecipitation of T3, TCRa, TCRg, TCRy, and Vg8; and examined for 
TCRa, g and y specific mRNA expression by in situ hybridization. Data will be presented 
on the in vitro growth requirements and t h e a m t y  to stimulate proliferation and/or 
differezi- of these cells through the TVTCR complex. 

B. J. 
Fowlkes, Jeffrey Bluestone, Ada Kruisbeek, John Coligan, Ronald Schwartz and Drew 

T 206 C h a r a c t e r i z a t i o n  of  Thy-1+, Ly-Z-, L3T4- thymocyte subpopula t ions .  
W.C. Gause, A.D. S t e inbe rg ,  F.D. Finkelman, and J . D .  Mountz. Na t iona l  
I n s t i t u t e s  of  Heal th .  Bethesda, MLl 20892. 

Ly-2-, L3T4- thymocytes inc lude  p rogen i to r s  f o r  more mature T c e l l  popu la t ions  and probab-  
lp r e c e n t  prothymocyte immigrants from t h e  bone marrow. W e  have ana lyzed  t h i s  popula t ion  
by f low microf luorometry  and & h y b r i d i z a t i o n ,  a f t e r  k i l l i n g  s i n g l e  and double  pos i -  
t i v e  ce l l s  w i t h  anti-L3T4 and anti-Ly-2 + C .  By no t  k i l l i n g  w i t h  anti-ly-1,  w e  have in- 
c luded  Ly-1 b r i g h t  double  nega t ive  ce l l s  i n  our  s tudv .  We f i r s t  examined Ly-24 and 6B2 
(anti-BZ20) as p o s s i b l e  prothymocyte markers,  s i n c e  both  of  t h e s e  a n t i g e n s  a r e  expressed  
at h igh  l e v e l s  i n  bone marrow and low l e v e l s  i n  unsepqra ted  thymocytes. 30% of double  
nega t ive  thymocytes w e r e  Ly-24+ and 5% 6B2+. Most of t h e  d u l l  Thy-l+ c e l l s  were F23.1-, 
Ly-24+, a phenotype c o n s i s t e n t  w i th  a bone marrow T c e l l  p recu r so r .  I n  c o n t r a s t ,  a l l  of 
t h e  F23.1+ cel ls  w e r e  YCght Thy-l+ and b r i g h t  Ly-l+. Double l a b e l l i n g  s t u d i e s  sugges t  a 
pathway of  d i f f e r e n t i a t i o n  of d u l l  Ly-ll Ly-24- thymocytes (52% of thymocytes) d i s t i n c t  
from a n  Ly-24+ pathway. I n  s i t u  h y b r i d i z a t i o n  r evea led  t h a t  8% of thymocytes expressed  
h igh  c-&, whereas 43% of double  nega t ive  c e l l s  expressed  c-& mRNA, an  oncogene p r imar i ly  
i n  normal bone marrow and thymus. Examination of T c e l l  r ecep to r  expres s ion  r evea led  t h a t  
5% of thymocytes b u t  54% of  double  nega t ive  c e l l s  expressed  T c e l l  gamma message, wh i l e  
36Z of thymocytes and 57% of double  nega t ive  c e l l s  expressed  T c e l l  r ecep to r  b e t a  message. 
These s t u d i e s  thus  d e f i n e  s u b s e t s  of double  nega t ive  thymocytes and provide  a b a s i s  f o r  
s t u d i e s  of d i f f e r e n t i a t i o n  of t h e s e  c e l l s  a s  we l l  a s  s e q u e n t i a l  gene express ion ,  

T 207 THE DIFFERENTIATION POTENTIAL OF L3T4+, LYT-2' THYMOCYTES, Linda A. Husmann, 
I. Nicholas Crispe, Richard P. Shimonkevitz and Michael J. Bevan, Research 
Institute of Scripps Clinic, La Jolla, CA 92037. 

Four major categories of murine thymocytes have been identified based on Lyt-2 and L3T4 
surface markers. 
thymus, are positive for both of these markers (double positive or OP cells). 
accumulate in the thymic cortex, and some express a T cell antigen receptor complex. 
Unlike thymocytes negative for both markers, DP cells are unable to recolonize the 
irradiated thymus after intravenous cell transfer. One hypothesis is that they are inter- 
mediates in the thymocyte differentiation pathway. However, most DP cells die within a 
few days, both in vivo and in culture. To try to identify a subpopulation of DP thymo- 
cytes that is a differentiation intermediate, we have made DP-enriched populations (either 
by sequential panning on antibody-coated plates or by fluorescence-activated cell sorting) 
and injected them directly into the thymuses of Thy-1 congenic hosts. At various time 
points, host thymus, lymph nodes, and spleen have been examined for cells of donor origin. 
Preliminary evidence indicates that OP thymocytes contain no precursors o f  mature T cells. 

The most frequent thymocytes, constituting 85-90% of the adult mouse 
These cells 
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T 208 F NOVEL ANTIGEN EXPRESSED O N  MURINE THYMKJTES A N D  CLONED N K  CELLS, 

Balch, *M.D. Anderson Hospi ta l ,  Houston, TX 77030 and +Tohoku Univ. Sendai. Japan. 
To i d e n t i f y  lymphocyte s u r f a c e  molecules expressed on in t e r l euk in  2 (IL2)-act ivated 
c e l l s ,  we u t i l i z  d an 112-dependent murine cloned natural  k i l l e r  (NK) c e l l  l i n e  (ASW ', 
Ly-5.1'. Thy-1.2"m', Lyt-1.1- and Lyt-2.1-) a s  inununogen f o r  monoclonal antibody (mftb) 
developnent.  A r a t  IgG mAb named 84813-7 (848) was developed by fusing X63.653.Ag8 c e l l s  
and l y m p h  node c e l l  f r an  r a t s  immunized w?th t h e  cloned N K  c e l l s .  The 848 mAb imuno- 
p r e c i p i t a t e d  f r an  ?z51-labeled cloned NK c e l l s  a 110 kd molecule under non-reducing 
condi t ions and 47 kd and 38 kq2tolypept ide chains  under reducing condi t ions.  The 848 mAb 
a l s o  imunoprec ip i t a t ed  f r an  I- labeled thymocytes from 4 wk old mice a 106 kd mole- 
cule under non-reducing cond i t ions ,  and a 36 kd polypeptide chain under reducing condi- 
t i o n s .  Irnmunofluorescence a n a l y s i s  using F(ab)12 fragments o f  t h e  848 mAb and F I T C - C O ~  
jugated F (ab ) ' *  f ragnents  of goat a n t i - r a t  IgG revealed t h a t  both murine thymocytes and 
ConA-activated sp len ic  T lymphocytes expressed t h e  an t igen  recognized by t h e  848 mAb. 
b o n g  adu l t  thymocytes, l a r g e  s i z e  c e l l s  (10-20% of t o t a l  thymocytes) were s t a ined  
b r i g h t l y  by the 848 mAb. Thymocytes of smaller  s i z e  (80-90% of t h e  t o t a l )  were dimly 
s t a ined  by the  848 mAb. In c o n t r a s t ,  the ant igen recognized by t h e  848 m b  was not de- 
t e c t e d  on t h e  su r face  of f r e s h l y  prepared NK c e l l s  o r  T lymphocytes from spleen,  lymph 
nodes o r  per ipheral  blood. 

*Kyogo I toh,  
Constantin G. Ioannides,  +Ryuji Suzuki, Chris 0. Platsoucas.  and *Charles M. 

T 209 PHENOTYPIC ANALYSIS OF HUMAN LYMPHOKINE-ACTIVATED KILLER CELL CLONES. 
Long, Roberto Biassoni ,  Alessandro Moretta and Si lvano F e r r i n i ,  LIG, NIAID, NIH, 

Bethesda, MD 20892; Ludwig I n s t i t u t e  f o r  Cancer Research, Lausanne, Switzer land and IST, 
Genova, I t a l y .  

Human lymphokine-activated k i l l e r  (LAK) c e l l s  were der ived from normal per ipheral  blood 
lymphocytes.- LAK a c t i v i t y ,  a s  def ined by l y s i s  of f r e s h  tymor c e l l s ,  was p re sen t  i n  both 
T 1 1  and T 1 1  cells  sepa ra t ed  by E-roset te  formation. T 1 1  c e l l s  were cloned under 
l i m i t i n g  d i l u t i o n  condi t ions w i t h  1% PHA, l D s  i r r a d i a t e d  f eede r  cells and 50 units/ml of 
recombinant IL-2 added a t  weekly i n t e r v a l s .  Most of t h e  clones e x h i b i t i n g  LAK a c t i v i t y  
were of T3-T4-T8- phenotype whereas a few clones exh ib i t ed  t h e  T3'T4-T8 phenotype 
( F e r r i n i  e t  a l . ,  I n t .  J. Cancer, i n  press].  Unlike MHC-restricted e f f e c t o r  c e l l s  most LAK 
cel ls  belong t o  t h e  double-negative T4 T8 subse t  and may thus be der ived from immature 
thymic precursors .  
what genes might be expressed i n  t h e s e  c e l l s  we a r e  c u r r e n t l y  analyzing RNA t r a n s c r i p t s  
w i t h  DNA probes f o r  t h e  var ious chains  of t h e  T c e l l  r ecep to r ,  f o r  components of t h e  T3 
complex and f o r  o t h e r  T c e l l  d i f f e r e n t i a t i o n  ant igens.  

E r i c  0. 

To test what s t a g e  of d i f f e r e n t i a t i o n  these  c e l l s  might r ep resen t  and 

T 21 0 INDUCIBILITY OF INTERLEUKIN-2 RNA EXPRESSION IN INDIVIDUAL T LYMPHOCYTES 
FROM THYMUS AND SPLEEN, Kathleen L. McCuire and Ellen V. Rothenberg, Division of 

Biology, California Institute of Technology, Pasadena, CA 91 125. 
Expression of the  gene for the T cell  growth hormone, interleukin-2 (iL2), is subject t o  a t  least two kinds 
of control. I t  is not only tissue specific, i.e., restricted to T lymphocytes, but also strictly dependent 
upon activation of the producing T cell. In mature cells, IL2 production is usually triggered via the cell  
surface receptor for antigen. To study the regulation of the murine IL2 gene in T-cell populations 
differing in their state of maturation, we have used a calcium ionophore in conjunction with the phorbol 
ester,  TPA, to stimulate IL2 gene transcription while bypassing the requirement for triggering through a 
mature cell  surface receptor. RNA probe protection and in situ hybridization analyses have allowed us  t o  
quantitate accumulated cytoplasmic IL2 RNA as well a s  t o  enumerate the  cells capable of inducing the 
lL2 gene in mature, immature, and precursor (i.e., double negative thymocyte) T-cell populations. W e  
will report  evidence for a molecular distinction between the IL2 induction responses of different T cells, 
according to their degree of maturity and to  their functional subclass. Mature splenic T cells of the 
L3T4' phenotype a r e  characterized by accumulation of IL2 transcripts t o  over 100 copies per producing 
cell. However, we find that  many T-lineage cells, especially in immature populations, show induction- 
dependent IL2 gene expression but only accumulate low levels of IL2 mRNA per cell. Additionally, we 
will report  evidence that  many of the  thymocytes capable of accumulating low levels of IL2 RNA a r e  of 
the L3T4+ Lyt-2+, or double positive, phenotype despite t he  previously reported inability of these cells to 
secrete  IL2 in response to  the  appropriate stimuli. 
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T211 REARRANGEMENT AND EXPRESSION OF T CELL ANTIGEN RECEPTOR GENES IN SUBSETS OF EARLY 
MURINE THYMOCYTES. 
Hall I n s t i t u t e  of Medical Research, Melbourne, Victor ia  3050, Austral ia .  

Martin Pearse, Ken Shortman & Roland Scollay, The Walter & Eliza 

A group of Ly 2- L3T4- thymocytes which represent  4% of lymphoid c e l l s  i n  the adul t  murine 
thymus nas been ident i f ied  a s  ear ly  precursor c e l l s .  T h i s  group. however, has been shown t o  
be heterogeneous by a s e r i e s  of s i x  other  surface markers and seems t o  form two groups, 
those of medullary phenotype tendency Ly I t  Thy 1t B2A2t) and those of a c o r t i c a l  phenotype 
tendency (Ly l+ Thy It B2A2t). Many molecular s tud ies  t o  d a t e  have omitted the former 
group, absent  from embryonic thymus and depleted i n  se lec t ions  f o r  Ly 1-dull cells. Since 
many of these a r e  surface pos i t ive  f o r  the 6-chain s p e c i f i c  monoclonal F23.1, t h e i r  recep- 
t o r  gene s t a t u s  i s  of p a r t i c u l a r  interest. The degree of T c e l l  receptor  gene rearrange- 
ments within t h i s  group and subsets  of this group is  cur ren t ly  being s tudied.  In s i t u  
hybridizat ion on c e l l  smears is being used to  access the level  of T c e l l  receptor  gene 
expression i n  e a r l y  subsets .  
thymoma c e l l  l i n e  and i n  a d u l t  thymocytes using a S-RNA probe prepared fran a cONA clone 
( P d )  which contains  VJC. The other  chains a r e  being tes ted .  The aim of current s tudies  is  
t o  access  which, i f  any, subgroups of Ly 2-, L3T4- thyniucytes express an e f f e c t i v e  T c e l l  
receptor .  T h i s  should help determine the exact  point  a t  which se lec t ion  of the s p e c i f i c i t y  
reper to i re  would comnence and help access  whether Ly 2 and L3T4 need be co-expressed f o r  
this t o  occur. 

To da te  a-chain expr35sion can readi ly  be detected i n  EL-4, a 

T212 
Texas Sys. Cancer Ctr.. Science Park-Res. Div., % i t h v i l l e ,  TX 78957. 
The prec ise  l ineage re la t ionships  among thymocyte subsets  defined on the basis  of Lyt-2 
and L3T4 d i f f e r e n t i a t i o n  ant igen expression a r e  not corrpletely resolved. Cel l s  t h a t  do 
not express either antigen a r e  precursors  of c e l l s  w i t h  a sin l e  pos i t ive  phenotype. How- 

pos i t ive)  is an intermediary i n  th is  process, o r  a separate ,  and perhaps, nonfunctional 
1 ineage. To study a l t e r a t i o n s  i n  d i f f e r e n t i a t i o n  ant igen expression induced by protein 
kinase C ac t iva t ion  on clonal  T-cell populations of Lyt-2+, L3T4+ c e l l s ,  we es tab l i shed  
tissue cul ture  l i n e s  from AKR/J thymic lymphomas. 
c e l l  l i n e s  i n  the presence of 0.01 P M  phorbol e s t e r  f o r  72  hr, resu l ted  i n  loss  o f  both 
Lyt-2 and L3T4 c e l l  surface antigen expression as detected using an ind i rec t  immunofluor- 
escence assay and flow cytometry. Other antigens such as  Thy, H-2 and Lyt-1 showed un- 
changed or  enhanced expression indicat ing t h a t  the l o s s  of Lyt-2 and L3T4 ant igens was a 
s e l e c t i v e  event. L3T4 ant igen  expression was diminished as  ear ly  as  1 h r  a f t e r  incubation 
w i t h  phorbol ester, whereas Lyt-2 antigen expression was not s i g n i f i c a n t l y  a l t e r e d  u n t i l  
24-48 h r  a f t e r  exposure t o  phorbol es te r .  Cel l s  exposed t o  phorbol ester f o r  72 hr, washed 
and recul tured,  demonstrated a double pos i t ive  phenotype, s imi la r  t o  untreated cont ro ls  
a f t e r  an addi t ional  72 h r  of cul ture .  
by ac t iva t ion  s igna ls  presented during intrathymic residence may be a physiological ly  
s i g n i f i c a n t  event during d i f f e r e n t i a t i o n  of the double pos i t ive  subset. 

PHORBOL ESTER INDUCED MODULATION OF Lyt-2 and L3T4 ANTIGENS ON MURINE LmPHOMA 
CELL LINES, E.R. Richie. B.B. McEntire, S. Helf r i tz  and J. Phi l l ips ,  Univ. of 

ever ,  i t  i s  not c l e a r  i f  the major population of Lyt-p.  L3T4 9 c o r t i c a l  c e l l s  (double 

Incubation of two double p o s i t i v e  

T h e  s e l e c t i v e  modulation of Lyt-2 and L3T4 ant igens 

T 21 3 ONTOGENY OF INTERLEUKIN-2 RECEPTOR INDUCIBILITY IN THE MURINE THYMUS, Ellen 
V. Rothenberg, Paul D. Boyer, James P. Lugo, and Rochelle A. Diamond, Division of Biology, 

California Institute of Technology, Pasadena, CA 91 125. 
T-cell precursors differentiating in the thymus not only acquire antigen recognition structures but also 
become programmed for inducible expression of specific "response" genes. W e  have examined the  
ontogeny of the interleukin-2 (IL2) receptor expression response in thymic lymphocytes, focussing on two 
questions. The first is to what extent IL2 receptor expression is correlated with mitogenic activation in 
different populations of immature T cells. W e  have previously reported that most dividing cells in the 
adolescent mouse thymus fail to express ILZ receptprs. The cells that do express ILZ receptors fall 
mainly within the immature Lyt-2- L3T4- and Lyt-2 Ow L3T4- populations. Even in these populations, 
receptor expression is not correlated with proliferation; acridine orange staining shows that i t  is only 
randomly associated with cycling. Thus, intrathymic mitogenic signals do not necessarily activate I12 
receptor expression, and are  not required to maintain existing I12 receptor expression. Secondly, we have 
asked when in development IL2 receptor expression becomes inducible, as in mature T cells. Most or al l  
thymocytes of mature phenotype, and most immature double-negative thymocytes that are not already 
expressing IL2 receptors, can be induced to  express these receptors in vitro within 24 hr of stimulation 
with calcium ionophores and phorbol esters. Thus, 1L2 receptors may become inducible early in the 
differentiation of all T-cell precursors. Unlike both immature double-negative cells and mature T cells, 
however, the "common" (double positive) cortical thymocytes seem uniquely unable to express IL2 
receptors in response to  induction. W e  are  currently investigating the basis of this lesion. 
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T214 KINETIC ANALYSIS OF THYMOCYTE SUBPOPULATIONS, INCLUDING SUBSETS OF DOUBLE NEGATIVE 
EARLY PRECURSORS. Roland Scollay, Mark Egerton & Ken Shortman. 
Hall Institute of Medical Research, Melbourne, Victoria 3050, Australia. 

The Walter & Eliza 

Studies on T cell development which go beyond static analysis to real precursor/product 
experiments are relatively rare, but are essential if we are to understand the relative 
role of thymocyte subsets and the cortex and medulla. We have used a cell kinetic approach 
and have looked at the cell cy$le stptus and turnper rates o f  the major thymocyte sub- 
populations (Ly 2- L3T4-, Ly 2 and Ly 2' L3T4-) and of a number of 
putatively very early subsets+of thg Ly 2 L3T4 thymocytes. Under semi-continuous 3HTdR 
labeling conditions, the Ly 2 cells, which make up the majority (958) of cortical 
cells, very rapidly (2-3 days) reach saturation labeling of almost 90%, while the single 
positive "medullary" populations accumulate label very slowly, reaching only 25% after 4 
aays. Amongst the double negatives, several subgroups are turning over slowly, while cells 
in the largest group (the dull Ly 1, high Thy 1, high B2A2 subset) are dividing rapidly, 
with the majority disappearing immediately, presumably becoming double positive. The cells 
leaving the thymus (emigrants) accumulate label very slowly, showing that they cannot be 
the progeny of the typical rapidly labeling cortical subpopulation. The implications of 
these data for intrathymic development will be discussed. 

L3T4 , Ly-2- L3I4 

L3T4 

T215 PHENOTYPIC ANALYSIS OF EXPRESSION OF CELL SURFACE ANTIGENS AND T CELL RECEPTOR 
COMPLEX IN MIJRINE FETAL THYMUS ORGAN CULTURE, S.  0. Sharrow, D. A. Stephany, J. A. 

Bluestone, D. H. Sachs and D. DeLuca, NIH, Bethesda MD 20892 and Univ. of S. C. 29425. 
The development of T cell subpopulations was analyzed in murine fetal thymus organ culture 
by immunofluorescence and multi-color flow cytometry. 
fetuses cultured in vitro for 5 days were relatively enriched for LytZ+.L3T4' cells (65%) 
and cells bearing low amounts of T cell receptor (T3 dull = 40%). but also contained Lyt2' 
and L3T4+ single positives ( 2 0 % ) .  as well as 10-15% T3 bright cells. In contrast, by 12 
days of culture, fetal thymuses were: a) enriched for Lyt2' and L3T4+ single positives 
(50%); b) contained cells bearing cell-surface V f3 8 (KJ16=10%); c) displayed strikingly 
high frequencies of T3 bright cells (7545%); and d) were enriched for an unusual LytZ-, 
L3T4- cell which expressed high levels of Lyl and T3. 
a Class I MHC antigen, Qa-2, which is present on all peripheral T cells and on functional 
thymocytes. It was found that while negative on cells from 5 day cultures, Qa-2 was ex- 
pressed on 50% of cells from 12 day cultures. It was also determined that both in normal 
thymocytes and in fetal thymus organ culture, pa-2 expression defines two subpopulations 
(Qa-2' and Qa-Z-) in single positive (Lyt2' or L3T4') thymocytes as well as in double neg- 
ative (Lyt2-,L3T4-) thymocytes. lhese studies show that fetal thymus organ cultures not 
only allow development of mature T cells, as defined by surface phenotype and receptor 
expression, but also demonstrate the enrichment in these cultures of a novel cell which 
bears surface receptor as defined by T3 (T3 high, Lyt2-,L3T4-, Lyl bright, Qa-2+). 'Ibis 
cell may either he terminally differentiated or a precursor expressing surface receptor. 

'Ihymic lobes from 14 or 15 day 

Also evaluated was the expression of 

T 216 MAJOR HISTOCOMPATIBILITY COMPLEX TOLERANCE INDUCTION BY MURIJE THYMOCYTES, 
Richard P. Shimonkevitz and Michael J. Bevan, Research Institute of Scripps Clinic, 
La Jolla CA 92037. 

T lymphocytes acquire the ability to discriminate self versus non-self in the thymus. 
While major histocompatibility complex (MHC) class I1 self-tolerance and restriction of 
antigen reactivity appear influenced by thymic bone marrow-derived cells and stromal cells, 
class I tolerance and antigen reactivity remain less well characterized. Since class I MHC 
antigen-bearing T cells can "veto" specific recognition by allogeneic cytolytic T 
lymphocyte precursors, one possibility is that thymocytes impose class I MHC tolerance upon 
themselves. The ability of immature thymocytes to induce in vivo tolerance to allogeneic 
MHC antigens was tested by using direct intrathymic adoptive transfers. 
experiments indicated that L3T4/Lyt-2 (double)-negative donor thymocytes could repopulate 
Thy-1-congenic host thymuses, remaining in situ for up to 21 days before migrating to 
peripheral 1 ymphat i c organs. ( AxB) F1 doubl e-nega t i ve thymocytes injected in tra t hymi call y 
into lethally irradiated and syngeneic bone marrow-reconstituted parent A hosts could 
induce and maintain a lasting tolerance among reconstituting host T cells to parent B 
class I and I 1  MHC antigens as determined by i n  vitro proliferation and cytotoxicity 
assays. Administration in vivo of anti-Thy-1 monoclonal antibodies directed specifically 
against donor F1 T cells abrogated the tolerance both intrathymically and peripherally. 
The tolerance to parent 8 MHC antigens could be induced using Thy-I-positive-FACS-sorted 
L3T4/Lyt-2 double-negative (AxB)F~ thymocytes as donors for intrathymic transfer into 
parent A hosts. 

Preliminary 
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7-217 PHENOTYPE, PROLIFERATIVE CAPACITY AND RECEPTOR STATUS OF EARLY THYMOCYTES: TWO 
Ken Shortman, Anne Wilson, Tania Ewing & Roland Scollay, The 

The early precursor thymocytes of adult murine thymus ,  defined as Ly 2- L3T4-, are clearly 
heterogeneous. We have subdivided them, cross-correlating by two-color flow cytomgtry t$e 
exprpsion of s i x  other mrke$&,dIwo popy&+&jons are dorpinant,-namely Ly 1- Thy 1 B2A2 - 
M169 (also - MEL-14 Pgp-1 ) and Ly 1 Thy 1 B2A2 -M169 (a l so  IL-ZR- 
MEL-1$ Pgprl a - ) .  The l a t t e r  population i s  absent from embryonic thymus. The Ly 1- 
Thy 1 B2A2 
tures. 
l i f e r a t e  well on stimulation in culture. Surprisingly, eyen the putative ear l ies t  members 
of the B2A2- group (Ly 2- L3T4- Ly 1- Thy 1- BZAZ- Pgp-1 ) are 25% strongly positive for  
the T cell  5 chain V-region monoclonal F23.1; the receptor status of a l l  ea ly  subsets i s  
under study. We are attempting to  determine by reconstitution, culture and SH-TdR uptake 
kinetic studies i f  these early subsets are stages in a single lineage, or whether there are 
two d is t inc t  developmental streams from the ear l ies t  stpges de_tectedl perhaps with different 
protnymocyte precursors. Present datq suggssts the Ly 1 Thy 1 B2A2 group has a medullary 
orientation, whereas the Ly 1- Thy 1 group has a cor t i la l  orlentation. As well as the 
Ly 2- L3T4 and Ly 2-  L3T4 , b u t  
BLA2 , have been isolated. We are testing whether these are an intermediate developmental 
stage, or are activated peripheral T ce l l s  which have reseeded in the t h y m u s .  

DISTINCT LINEAGES? 
Walter & Eliza Hall Ins t i tu te ,  Melbourne, Victoria 3050, Australia. 

ce l l s  are rapiqly dividing i n  vivo b u t  proliferate poorly in single-cell cul- 
Conversely the Ly l Thy l- B2A2- ce l l s  are slowly or non-dividing in vivo but pro- 

B2A2 
ce l l s ,  a small group of thymocytes which are Ly 2 L3T4 

T218 TPA INDUCES GROWTH FACTOR DEPENDENCE IN A PRE-T CELL LINE AND 
LOSS OF TERMINAL TRANSFERASE RNA. Allen E .  Silverstone and 

Janice L. Beland, SUNY-Health Sciences Center , Syracuse, NY 13210. 
When treated with nmolar amounts of  the phorbol ester TPA,a clone of the 
8402 acute lymphoblastic leuhemia derived cell line undergoes growth 
arrest, and, within 48 hours, loses its characteristic nuclear enzyme 
mar-ker, terminal deoxynucleotidyl transferasr(TdT), a5 indicated by loss 
of immunologically reactive material. Pulse labelling experiments with 
radioactive methionine indicate a significant loss of TdT biosynthetic 
capacity within 4 hours of exposure to TPA. This loss i s  explained by an 
extraordinarily rapid disappearance of TdT specific RNA. Thus, cells that 
are s t i l l  considered to b e  TdT positive by immunoflouresrence aseays, 
have ceased to produce TdT and TdT RNA. 

Increasing the amount of TPA allows the cells to resume growth and 
proliferation. although at a slower rate. From 3@-9@% of the entire 
population of "normal" 8402 cells can be shifted to a TdT negative. TPA 
dependent phenotype within 24 hours. The dependence on TPA is 
irreversible, and, in conjunction with the phenotypic loss o f  TdT as well 
a5 the gain and loss o f  other T-cell markers, suggests a linked step in 
earlv T-cell differentiation. 

~ 2 1 9  C L O N A L  DYNAMICS IN THE HAEMATOPOIETIC SYSTEM: EMPHASIS O N  THE THYMUS 
Ralph Snodgrass and Gordon Keller. Institute for Immunology, Basel. 

We have studied the variation, uith time, in the clonal makeup of the 
haematopoietic system of mice that uere irradiated and reconstituted uith 
bone marrou cells. To study the repopulation of the thymus, the recipients 
uere grafted under each kidney capsule uith embryonic thymuses. The bone 
marrou cells used for reconstitution uere infected with a defective 
retrovirus. and the Droviral internration sites uere utilized as clonal 
markers. D N A  was prepared from cells of various linea es isolated from the 
same animal at tuo time points following reconstktution. The clonal 
composition was determined b y  Southern blots utilizinn a probe specific for 
the retrovirus used in the experiment. The follourng conclusions can be 
draun. Neu clones appeared and/or expanded in all of the lineages studied. 
The grafted thymuses uere often repopulated uith multiple identical clones 
uhich uere derived from stem cells uhose expression was more limited in the 
various linages, uhereas the endogenous thymus contained a smaller number of 
clones derived from pluripotent stem cells. Most of the clones found in the 
thymuses uere also seen in the periphery, suggesting that there are not 
malor clones which never leave the thvmus. At anv Doint in time. there uere 
many more clones in the peripheral ? cells than in the thymuses, uhich ue 
interpret as a result of clonal uaves passing through the thymus into the 
periphery. These and other data SugRests that all the lineaRes of the 
haematopoietic system follouinn reconstitution are in constant Elonal flux. 
and the-thymus at a point in Lime is pOpUlated by a very limited number of 
mafor clones, uhich change uith time. 
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T 2 2 0  EETEROGENEITY OF TEYHIC PRE-T CELLS, Fumio Takei, University of British Columbia 
and Terry Fox Laboratory, B.C. Cancer Research Centre, Vancouver, B.C., V5Z 1L3 
Canada. 

Hurine thymocytes lacking Lyt-2 and L3T4 (pre-T cells) were isolated from young adult mice 
by an indirect panning method. 
to be heterogeneous with respect to the expression of Thy-1 and IL-2 receptor. 
blot analysis using the T cell receptor B (TcRB) gene probe also shoved that some pre-T 
cells have the nOn-reaKKanged gene whereas others have rearranged B gene. Therefore, the 
pre-T cell population was further separated into two populations based on the densities of 
Thy-1 antigen. The population with low Thy-1 was found to have non-rearranged TcRB gene 
while the gene in the cells with high Thy-I is already rearranged. These results suggests 
that Lyt-2- L3T4- thymocyte population consists of at least tvo subpopulations, one with 
low Thy-1 and germ line TcR Bgene and the other with high Thy-1 and rearranged B gene. 
The isolated pre-T cells were stimulated with ionomycin and TPA and maintained in cultures 
over a month in the presence of Con A stimulated spleen cell conditioned media. 
Recombinant IL-2 failed to maintain the long term cultures. After three weeks of 
cultures, most of the cells retained pre-T cell-like phenotype (Lyt-2- L3T4- IL-ZR+ Thy-1 
low). Therefore, no apparent differentiation of pre-T cells into more mature T cells were 
induced under this condition. 

Flow cytometric analysis showed the isolated pre-T cells 
Southern 

T 221 T-CELL RECEPTOR EXPRESSION EARLY IN THYMCCYTE DIFFERENTIATION. M.L. 
Toribio,A. de la Hera,J.R. Regueiro,C. Marquez, M.A.R. Marcos,R. Bra- 
gado,A. Arnaiz-Villena and C. Martinez-A. Dept. Immunology. Clinica 
Puerta de Hierro. San Martin de Porres, 4. 28035 Madrid. SPAIN. 

*%ouble negative" (~11+3+4-6-8-) thymocytes constitute a functional intermediate human onto- 
genic stage arising from early prothymocytes (T11+3-4-6-8-) and able to generate T11+3+4+6-8- 
and T11+3+4-6-8+ mature T cells. Developmental regulation of T-cell receptor expression was 
analysed in these thymic subpopulations at the DNA, RNA and protein levels, demonstrating 
that multiple T gene rearrangements and RNA transcripts are already evident at the early 
prothymocyte stge. In addition, similar levels of both Ti& and Ti RNAs to those observed 
in mature thymocytes, were also present in transitional 'tidouble negative" thymocytes,but not 
in prothymocytes, correlating with the surface expression of Tidaand T molecules. 

Thus, T-cell receptor expression is a very early event in T-lineage development, being ini- 
tially expressed in ontogeny on T3+4-8- "transitional" thymocytes in assotiation with the T3 
complex and prior to the expression of T4 and T8 glycoproteins. 

( 3 .  
e 
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T 2 2 2  SCANNING ELECTRON MICROSCOPY OF THYMIC NURSE CELLS IN SITU, W. van 
Ewijk* and E. Wisse**, *Dept. Cell Biology & Genetics, EKaSmuS 
University, Rotterdam, The Netherlands, **Dept. Cell Biology, Free 
University, Brussels, Belgium. 

The three dimensional network of thymic tissue was analyzed with scan- 
ning electron microscopy. To this purpose mice were fixed using a whole 
body perfusion method. Lymphoid tissues were excised, post-fixed, ~ r i -  
tical point dried and sputter coated with gold. Electron microscopic 
analysis revealed clear cut architectural differences between the thy- 
mic stroma in cortex and medulla. In addition, large spherical lympho 
epithelial structures were observed in the SUbCapSUlar cortex. These 
structures are similar to thymic nurse cells in terms of localization, 
cell size and content of lymphoid cells. 
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T 223 T CELL RECEPTOR-NEGATIVE VARIANTS OF B W ~ I  47 AS NEW TOOLS FOR THE GENERATION OF T CELL 
HYBRIDOMAS. J a n i c e  Whi te .  W i l l i  Born,  P h i l i p p a  MarrdCk a n d  J o h n  Kappler .  N a t i o n a l  
J e w i s h  C e n t e r  f o r  Immunology and  R e s p i r a t o r y  M e d i c i n e ,  Denver ,  CO 80206. 

The  AKR thymoma a n d  most f r e q u e n t l y  used  T c e l l  f u s i o n  l i n e  BW5147.G1.4.Ou/r.l p roduces  
f u n c t i o n a l  t r a n s c r i p t s  for  b o t h  a l p h a  a n d  b e t a  c h a i n s  of t h e  T cell  r e c e p t o r  for  a n t i g e n ,  
b u t  does not e x p r e s s  t h e  h e c e r o d i m e r i c  r e c e p t o r  complex on t h e  c e l l  s u r f a c e .  However, upon 
f u s i o n  t o  normal T C e l l  r e c e p t o r - p o s i t i v e  T lymphocyte5 ,  BW's r e c e p t o r  i s  c o e x p r e s s e d  w i t h  
t h e  normal cel l ' s  r e c e p t o r ,  as w e l l  as mixed r e c e p c o r  m o l e c u l e s  g e n e r a t e d  by random 
combina t ions  o f t h e  f o u r  r e c e p t o r  c h a i n s .  W e  are a t t e m p t i n g  t o  g e n e r a t e  r a d i a t i o n  - induced  
v a r i a n t s  of BW5147 which  a r e  n e g a t i v e  for t h e  p r o d u c t i o n  of mRNA for a l p h a  and b e t a  c h a i n  
or b o t h .  These  variant: :  would prove  u s e f u l  i n  s t u d y i n g  t h e  r e c e p t o r  r e p e r t o i r e  and  a n t i g e n  
s p e c i f i c i t i e s  of normal T cell  p o p u l a t i o n s  w i t h o u t  i n t e r f e r e n c e  t h e  BW-derived r e c e p c o r .  

~ 2 2 4  EFFECTS OF INTERLEUKIN 4 (B CELL STIMULATORY FACTOR 1) ON PROLIFERATION OF MURINE 
FETAL AND ADULT TEYMOCYTES. Albert Zlotnik, Gregory Frank, Melissa Fischer, John 

Ransom, Eajime Hagiwara and Maureen Howard. DNAX Research Institute, Palo Alto, CA 94304. 
The supernatant from a Concanavalin-A (Con A)-induced T cell hybridoma induced proliferation 
of Peanut agglutinin (PNA)(-) but not PNA(+) thymocytes. Using recombinant interleukin 
(1L)-4 and IL-2 as well as monoclonal antibodies against these lymphokines we have shown 
that the effect of this supernatant is due to a synergistic effect of Con A and IL-4. 
adult thymocytes, IL-4 and either Con A or phorbol ester (PMA) stimulated the proliferation 
of PNA (-) but not PNA (+) thymocytes. The nonresponsive population was identified as 
double positive (L3T4+,LyT2+) thymocytes. In contrast, purified double negative (L3T4- 
,LyT2-) thymocytes proliferated to II-4 and PMA. Fetal thymocytes (day 14-19 of gestation) 
were also induced to proliferate with IL-4 and PMA. 
gestation) were also induced to proliferate with IL-4 and PMA. 
as well as double negative adult thymocytes proliferate in vitro for at least 5 days in 
medium supplemented with IL-4 and PMA. Neither IL-4 nor PMA alone induced significant 
proliferation. Interestingly, none of these responses were inhibited with neutralizing 
anti-IL-2 monoclonal antibodies, indicating that these responses are IL-2-independent. 
Analysis using an S1-nuclease protection assay indicates that IL-4-specific mRN is induced 
in adult PNA(-)-enriched thymocytes following stimulation with the calcium ionophore A23187 
and PW. 

In 

Fetal thymocytes (day 14-19 of 
Both day 14 fetal thymocytes 

These observations suggest a role for IL-4 in T cell ontogeny. 

Class I MHC Structure/function 

T225PEPTIDES FROM THE 4 and K2 DOMAINS OF HLA-A2 SPECIFICALLY 
Peter Parham, Sherri Zorn, David Ludwig, Gary Schoolnik, and Alan 
M.Krensky, Stanford University, Stanford, CA 94305. 

for the recognition of target cell antigens by cytotoxic T lymphocytes 
(CTL). However, despite a great deal of information about the structure 
and polymorphic variation of Class I MHC molecules, relatively little is 
known about the regions of these molecules which are involved in 
functional interactions with molecules on the T cell surface. In this 
study we show that peptides derived from the d1 and the o( domains 
of HLA-A2 specifically inhibit lysis of target cells by HLA-A3 specific 
CTL. HLA-A2 and the related HLA-Aw68 molecule are identical from residues 
98-113 except at position 107, where HLA-A2 contains tryptophan, and 
HLA-Aw68 contains glycine. The peptide with tryptophan at position 107 
inhibits lysis by HLA-A2 specific CTL, whereas the peptide with glycine 
does not. We have recently identified a peptide from the < domain of 
the HLA-A2 which can specifically inhibit CTL specific for Hd-A2 and 
HLA-B17. These results identify regions of the HLA-A2 molecule that are 
probably involved in binding to the T cell receptor and also raise the 
possibility that alloreactive CTL recognize processed fragments of Class I 
MHC antigens. 

INHIBIT ALLOREACTIVE EYTOTOXIC T LYMPHOCYTES, Carol Clayberger , 

Class I major histocompatibility complex (MHC) molecules are central 
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T226 SITE-DIRECTED MUTAGENESIS OF HLA-A3 IDENTIFIES AMINO ACIDS CRUCIAL TO THE 
FORMATION OF DETERMINANTS RECOGNIZED BY CTL. E l l i o t  P .  Cowan. Mary Lou 

Jelachich,  John E. Coligan. and William E. Biddison, Laboratory of Imnunogenetics, NIAID 
and Neuroimnunology Branch, NINCDS, NIH, Bethesda, MD 20892. 

Amino ac ids  involved i n  t h e  formation of c l a s s  I determinants recognized by CTL have 
been i d e n t i f i e d  by examining primary s t ruc tura l  differences between CTL-defined c l a s s  I 
subtypes. Two such subtypes of HLA-A3, A3.1 and A3.2. d i f f e r  a t  only posi t ions 152 
(A3.1 =gl utamic acid,  A3.2=val ine) and 156 (A3.1=1 euci ne, A3.2=91 utamine) . To determine 
i f  both of these differences a r e  necessary t o  a l t e r  the c l a s s  I determinants recognized 
by CTL, we have used s i te -d i rec ted  mutagenesis t o  generate A3 molecules t h a t  d i f f e r  a t  
either posi t ion 152 or  156 (152:A3.1-156:A3.2 and 152:A3.2-156:A3.1). 
r e s t r i c t e d  i nfl uenza-speci f i c  CTL e f f i c i e n t l y  lysed i nfl uenza-infec ted mouse c e l l  
t ransfec tan ts  expressing t h e  A3.1 or  152:A3.1-156:A3.2 molecules, dhereas t a r g e t s  
expressing t h e  A3.2 or  152:A3.2-156:A3.1 molecules were not  s ign i f icant ly  lysed. 
cont ras t ,  an a l loreac t ive  CTL l i n e  spec i f ic  f o r  HLA-A3.2 lysed t a r g e t s  expressing A3.2 
and 152:A3.2-156:A3.1 molecules but  not those expressing A3.1 or  152:A3.1-156:A3.2 
molecules. We conclude from these s tudies  t h a t  i t  is the  change from glutamic ac id  i n  
HLA-A3.1 t o  va l ine  i n  HLA-A3.2 a t  posi t ion 152, independent of the change from leuc ine  
t o  glutamine a t  posi t ion 156, t h a t  results i n  the  d i f f e r e n t i a l  CTL recognition of these 
two c l a s s  I molecules. These data  suggest t h a t  charge differences on c l a s s  I molecules 
may form epi topes t h a t  a r e  se lec t ive ly  recognized by T c e l l  receptors. 

HLA-AJ.1- 

In 

T227 Functional sites of human class I MHC Molecules P. Parham, R. Salter, P. 
Ennis, D. Ludwig, D. Ludwig, 6 .  Schoolnik, S .  Zorn, C. Clayberger and A. 

Krensky. 

A combination of approaches has been used to localize regions of human 
class I molecules that form the determinants recognized by antibodies and 
alloreactive cytotoxic T cells (CTL). Particular emphasis has been placed on 
HLA-A2 and a related group of molecules: the HLA-A2/A28 family. Comparison of 
primary sequences has identified localized regions of variation that correlate 
with immunological specificity. In vitro mutagenesis within these regions and 
the use of synthetic peptides derived from these sequences has confirmed these 
initial assignments. We have been able to specifically inhibit alloreactive 
CTL with peptides derived from appropriate regions of the class I molecule. 
Our results suggest that in some cases these CTL may specifically recognize 
peptide fragments of class I seen in association with intact class I 
molecules. 

T 228 T-CELL SPECIFIC EXPRESSION OF A RABBIT CLASS I MHC GENE. 

NIAID, NIH, Bethesda, Maryland 20892 

Four rabbi t  c l a s s  I cDNA clones,  corresponding t o  4 d i f f e r e n t  t r a n s c r i p t s  have been 
i so la ted  from a T c e l l  cDNA l ibrary .  
mapping experiments revealed t h a t  one of these ,  pR27, i s  t ranscr ibed only i n  thymus, 
spleen, appendix and i n  the  T-cell l i n e  RL-5. T h i s  t i s sue-spec i f ic  expression is  par t icu-  
l a r  t o  pR27, the  two other  c l a s s  I cDNA a r e  ubiquitously expressed. 
searching f o r  fac tors  cont ro l l ing  t h e  expression of c l a s s  I genes. 
the d i f f e r e n t  regions of pR27 o r  of other  c l a s s  I genes a r e  being prepared. These wi l l  be 
used i n  assays t o  de tec t  DNA binding proteins  and t o  ass ign spec i f ic  regulatory funct ions 
t o  d i f f e r e n t  sequences of the c l a s s  I genes. The same type of s tud ies  can be conducted on 
c l a s s  I1 genes. In fur ther  experiments, genes encoding T c e l l  antigen receptor  and those 
c l a s s  I 1  genes t h a t  a r e  expressed i n  T c e l l s  wi l l  be analyzed f o r  cor re la t ive  elements 
t h a t  regulate  t h e i r  t i s s u e  expression. 

Marie-Christine 
Rebiere, Pa t r ice  N. Marche and Thomas J. Kindt, Laboratory of Immunogenetics, 

Expression s tudies  using Northern analyses and S 1  

We a r e  cur ren t ly  
Constructs including 
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T229STRUCTURAL AND FUNCTIONAL ANALYSIS OF THE HLA-A2 MOLECULE, J. Santos- 
Aguado, S.J. Mentzer, M. Crimmins, J.A. Barbosa, S.J. Burakoff and 
J.L. Strominger, Dana-Farber Cancer Institute, Harvard Medical School, 
Boston, MA 02115. 

The localization and characterization of the regions and, more precisely, 
the particular amino acid residues responsible for the serological specifi- 
city and CTL recognition of the HLA-A2 molecule has been investigated using 
a combination of oligonucleotide site-directed mutagenesis, DNA-mediated 
gene transfer and immunological techniques. The approach involves the repla 
cement of specific amino acids (aa) in the HLA-A2 molecule with residues 
present at the same position in the HLA-B7 molecule. Individual and combi- 
ned substitutions have been introduced in both a-1 (aa 9, 4 3  and the highly 
polymorphic cluster of residues 62-83) and a-2 domains (aa152, 156) in or- 
der to investigate the effects of the mutations on the recognition of the 
molecule by a panel of HLA specific mono- and polymorphic monoclonal antibo 
dies and by HLA-A2 and -B7 allospecific CTLs. The effect of these mutations 
on the association of the heavy chain with mouse or human 52-microglobulin 
will be also discussed. 

T 230 CHARACTERIZATION OF DUAL REACTIVE H-2Kb-RESTRICTED ANTI-VESICULAR STOMATITIS VIRUS 
AND ALLOREACTIVE CYTOTOXIC T CELLS, James M. Sheil, Leo Lefrancois and Michael J. 
Bevan, Research Institute of Scripps Clinic, La Jolla CA 92037. 

Alloreactive and self H-2-restricted antigen recognition by cytotoxic T lymphocytes (CTL) 
represent two means of interaction between the CTL receptor and its target determinant on 
the cell surface. To examine the functional characteristics underlying both forms of 
antigen recognition, we isolated dual reactive CTL effectors specific for: (1) vesicular 
stomatitis virus in the context of H-2Kb. and (2) an H-2Kbm8 mutant allodeterminant(s). 
While the response of normal 86 mice to bm8 showed no measurable cross-reactivity on VSV- 
infected targets, the response of VSV-primed 86 mice to bm8 stimulation was almost 
entirely cross-reactive. Reactivity on EL4 (H-2b) tumor lines transfected with various 
VSV genes revealed that the internal N protein is the major VSV target antigen. Analysis 
by cold target competition and antibody blocking indicated that the bulk of dual reactive 
CTL have a higher avidity for VSV-B6 targets than for bm8 targets. 
this is illustrated by a fraction of CTL clones (isolated and maintained on bm8 
stimulations) which lysed VSV-B6 targets but did not lyse bn8 targets. 
clone was shown to be specific for the bm8 mutant in proliferation assays. 
demonstrate: (1) The specificity of an alloreactive CTL response may be dramatically 
altered by previous antigenic encounters; (2) Oual reactive CTL display a significant 
difference in affinity of the CTL receptor-determinant interaction, depending upon the 
target which is recognized; and ( 3 )  Some CTL may exhibit a lower affinity requirement 
for triggering a proliferative response than for inducing lytic activity. 

The extreme case of 

One such CTL 
These results 

Lymphocyte Activation 

~ 2 3 1  EVIDENCE FOR RESTRICTED AG RECOGNITION IN THE T CELL RESPONSE TO DNP, Beverly E, 
Barton and Leslie C. James; Allergan Pharmaceuticals, Inc. and Herbert Laboratories, 
3525 Dupont Drive, Irvine, CA 92715 

Contact sensitivity is an acute cutaneous inflammatory response initiated by sensitized 
T cells. The response is often directed against small haptens, such as DNP. In order to 
study the initiating events of contact sensitfvity, T cell lines specific for DNP were 
raised and cloned from C3HIHeJ and DBA/2J mice. 
(both cloned and uncloned) responded to DNP-albumin, but not to albumin, ovalbumin, DNP- 
gamma globulin, or DNP-hemocyanin. Thus, all of the T cells raised recognized the DNP 
moiety as it is bound to albumin, and not to DNP on other proteins, nor to unhaptenated 
albumin. Furthermore, DNP-lysine, and to a lesser extent, DNP-tyrosine, inhibited the pro- 
liferative response to DNP-albumin, presumably by competition for the Ag-binding region of 
the T cell receptors, because DNP-glycine and ABA-tyrosine were not found to compete under 
the same experimental conditions. More Characterization of the lines and clones revealed 
that they responded to IL-2 but not to IL-3, synthesized both IL-2 and IL-3, and were Ia- 
restricted in their response to DNP. Since all the T cells raised to DNP-albumin were spe- 
cific for the DNP-moiety, even in the uncloned populations, we feel this restricted recog- 
nition of Ag may be a reflection of the T cell repertoire, and may play a role in the etiol- 
ogy of the phenomenon of contact sensitivity. 

In 7 2  hr proliferation assays, the T cells 
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~ 2 3 2  HOOULATION OF HUNAN T CELL ACTIVATION AND CELL CYCLE PROGRESSION BY ANTIBODIES TO 
C03 AND ACTIVATION OF PROTEIN KINAS€ C. L. Davis, M.C. Wacholtz and P.E. Lipsky. 
UTHSCD, Southwestern Medical School, Dallas, TX. 75235. 

Human T cell proliferation can be induced by immobilized antibodies to CD3 (anti-CD3) or 
the combination of soluble anti-CD3 and the phorbol ester, phorbol dibutyrate (PDB), but 
not by soluble anti-C03 alone. Cross-linking CD3 molecules by staining cells with anti-CD3 
(OKT3) followed by goat anti-mouse Ig (GaMIg) induced an immediate increase in intracellu- 
lar calcium concentration measured after fura-2 labeling, but the cells were not stimulated 
to proliferate or respond to IL2. Moreover, they were inhibited in their capacity to re- 
spond to PHA but could proliferate in response to immobilized anti-CD3. In addition, they 
responded when cultured with PDB indicating a requirement for stimulation of protein kinase 
C (PKC) to induce proliferation. The following experiments were undertaken to determine the 
length of PDB mediated PKC stimulation necessary to activate the cells. OKT3+GaMIg-stained 
cells that had been incubated with PDB for 30 minutes at 37OC and then washed, responded 
like cells that had not been exposed to PDB. After incubation with PDB for 18 hours at 
37OC, however, anti-CD3 and GaMIg pulsed cells proliferated when cultured in fresh medium 
without PDB and produced IL2. After a 4 hour incubation with PDB, anti-CD3 and GaMIg pulsed 
cells acquired IL2 responsiveness and were able to respond to PHA but did not proliferate 
spontaneously. These studies indicate that incubation with PDB progressively induces IL2 
responsiveness, loss of inhibition of PHA-responsiveness, and finally IL2 production. Thus, 
maximal anti-C03-induced T cell activation and proliferation require prolonged stimulation 
of protein kinase C. 

T 233 GL RESPONSIVE T CELL CLONES, R.H.DeKruyff, S-T.Ju, J.Laning, D.T.Umetsu, W.E.Dorf, 

Boston. WA. 
The synthetic random copolymer of L-glutamic acid and L-lysine is nonimmunogenic in all 
inbred strains of mice. Theories proposed to account for nonresponsiveness to GL include a 
deficient T cell repertoire, failure of antigen presenting cells to present the antigen and 
the presence of suppressor cells. We examined mechanisms for nonresponsiveness to GL at 
the T cell clonal level. We demonstrate the existence of GL reactive T cell clones in 
nonresponder mice which can be isolated with relatively high frequency. Analysis of the 
antigen and alloreactivity patterns of these clones indicates that they express distinct 
antigen receptors, representing at least 5 different clonotypes. These clones are also 
heterogeneous with regard to their interaction with B cells. 
in inducing antibody production by purified B cells, and responds to antigen presented by B 
cells. In contrast, clone F3 does not respond to antigen presented by B cells, and does 
not induce antibody production even at high concentrations of antigen in the presence of 
macrophages. These studies imply that the T cell repertoire of "non-responder" H-2- mice 
includes multiple GL reactive T cell clones which can function effectively as helper cells 
in induction of antibody synthesis, and that the APC of these mice are effective in 
processing and presenting GL. 
been identified, lack of response to GL may indeed be due to suppressor cells, since we 
have identified GL specific suppressor T cells in the lymph nodes of GL primed mice. 

Children's Hosp. at Stanford, Stanford Univ, Stanford, CA, Harvard Wed. Sch., 

Clone El0 is very effective 

Although GL specific suppressor cells have not previously 

demonstrated t h a t ~ t h e ' e ~ t i g i n ~ d e f l n e d b  VG01 lags the expression- of--Ii:2 
receptor by 40 hr and remained resent $0, up to 1 8  days in cultura. Thus 
this antigen does not seem to ge involved in the initial steps of T cell 
activation and its expression continues after cell division has stopped. 
Assays with purified sorted populations showed that lymphocyte prolifera- 
tion to mitogens and in mixed lymphocyte culture was rimarily found in the 
VG01- population. The responding cells became VGE1+ durin activation 
and when alloantigen primed lym hocytes were restimulated with ?he ori inal 
stimulators after sorting alf the memory res onse came from the 8G01+ 
opulation. Thus VD0l is efficient in seyecting for alloreactive T 

Pymphocytes and Aas patentjal for selective modulation of immune 
responses. Its reactivity with activated T cells and NK cells may also 
help define a common functional program f o r  these two cell types adding to 
the understanding of their mechanism of action and/or their origin. 

240 
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T 2 3 5 ~  275 BP FRAGMENT AT THE 5' END OF THE LNTERLEUIW-2 a ~ 2 )  GENE ENHANCES 
EXPRBSSION FROM A HETEROLOGOUS PROMOTER IN RESPONSE TO SIGNALS FROM THE 
T CELL ANTIGEN RECEPTOR David 8. Durand, Mark R. Bush, John G. Morgan, Arthur Weis*,  

and Gerald R. Crabtree. Department of Patholo Stanford University Medical School and 
*Department of Medicine, the University of California, 8% Francisco. 

Using a transient transfection assay we have defined the sequences required for the activation 
of the IL-2 gene in response to signals from the T cell  antigen receptor. A 275 bp fragment between 52 
and 326 bp upstream of the IL-2 gene transcription initiation s i te  is required for expression of a linked 
indicator gene in the Jurkat  T cell line. The fragment functions in both orientations and will enhance 
the expression from the promoter of an unrelated gene upon stimulation with phytohemagglutinin (PHA) 
plus phorbol 12-myristate 13-acetate (PMA). This inducible enhancer function can be reconstituted by 
duplication of either the upstream 162 bp or the downstream 113 bp of the 275 bp fragment suggesting 
tha t  a region of homology shared by the two subfragments may be involved in enhancer function. The 
275 bp fragment activated the expression of a linked gene following binding of a monoclonal antibody to 
the Jurkat  T cell antigen receptor in the presence of PMA. In addition, calcium ionophore induced the 
expression of the linked gene through this 275 bp sequence in the presence of PMA. Finally, in a mutant 
Jurkat  cell line lacking T3-antigen receptor complexes at  the cell surface, no expression due to  the IL-2 
5'-flanking region was seen a f t e r  exposure to antibody to the T cell antigen receptor plus PMA or to 
PHA plus PMA. In contrast ,  calcium ionophore plus PMA did induce the expression of a linked gene 
through the IL-2 5'-flanking region in the mutant line. We have further shown tha t  1 n g h l  cyclosporin 
A completely inhibits the induction of an indicator gene through the IL-2 5'-flanking region. 

~ 2 3 6  ACTIVATION OF Ca2+ M~BILIZATION IN MATURE A N D  IMMATURE T CELLS BY CROSSLINKING OF 

Marrack and J. Cambier. Natl. Jewish C t r .  f o r  Immunol. & Resp. Med., Denver, CO. 
ANTI-RECEPTOR ANTIBODY. T.H. F inke l ,  J . A .  Paaternak. M .  McDuffie. J .  Kappler,  P. 
~ 

T cells develop s e q u e n t i a l l y  from immature c e l l s  w i t h  no d e t e c t a b l e  an t igen  r ecep to r  t o  
immature thymocytes w i t h  few recepcor s ,  even tua l ly  becoming mature thymocytes w i t h  20,000- 
40,000 r ecep to r s  per c e l l .  Recent s t u d i e s  i n  our  l a b  have shown t h a t  i ncuba t ion  of t h e  
f e t a l  mouse thymus i n  vivo or i n  v i t r o  w i t h  t h e  anti-T c e l l  r ecep to r  ant ibody KJ16-133 
(KJ16) (an ant ibody d i r e c t e d  a g a i n s t  the  products  of the  Vf38 gene f a m i l y ) ,  prevents  the 
development of mature,  KJ16+ thymocytes. Immature, KJl6+ c e l l s ,  on t h e  o the r  hand, a r e  
apparencly unaffected by t r ea tmen t  w i t h  t h e  ant ibody.  We are  i n t e r e s t e d  i n  identifying t h e  
s i g n a l  t r ansduc t ion  mechanisms r e spons ib l e  f o r  t h i s  i n t e r r u p t i o n  of development. 

Using t h e  ca '+-sensi t ive f luo rescen t  dye,  indc-1 , we have demonstrated s p e c i f i c  an t i -  
r ecep to r  ant ibody mediated induc t ion  of calcium mobi l i za t ion  i n  ep i tope  p o s i t i v e  pe r iphe ra l  
T c e l l s  and thymocytes of murine s t r a i n s  which express  determinants  recognized by the an t i -  
r ecep to r  an t ibod ie s ,  F23.1 (F23) and KJ23-588 (KJ2 ) ,  used i n  cowunc t ion  w i t h  r a b b i t  a n t i -  
mouse I g  an t ibod le s  ( R A M I G ) .  KJ23 a l s o  induced Ca'+ mob i l i za t ion  i n  thymocytes from s t r a i n  
C57/Br, a s t r a i n  which produces only immature KJ23+ thymocytes. Thus, a t  l e a s t  some 
immature thymocyces appear t o  be capable  of mob i l i z ing  Ca2+ i n  response t o  binding of t h e  T 
c e l l  an t igen  r e c e p t o r .  

T 237 
T h e  capac i ty  of s o l u b l e  and immobilized an t i -CD3 Mab t o  induce accessory c e l l  (AC) indepen- 
den t  T c e l l  p r o l i f e r a t i o n  was examined. Highly p u r i f i e d  pe r iphe ra l  blood T4 o r  T8 c e l l s  
were c u l t u r e d  with immobilized o r  s o l u b l e  anti-CD3 Mab, 64.1 o r  OKT3, with o r  without  AC 
( g l a s s  adherent  c e l l s ) ,  IL-2, o r  Mab d i r e c t e d  a t  CD5 (10.2) o r  TP44 (9.3).  Mab were immobi- 
l i z e d  by al lowing t h e m  t o  adhere t o  p l a s t i c  m i c r o t i t e r  we l l s .  Immobilized but  not  s o l u b l e  
anti-CD3 Mab induced AC independent T4 and T 8  c e l l  p r o l i f e r a t i o n .  Moreover, t h e r e  was a 
d i r e c t  r e l a t i o n s h i p  between t h e  dens i ty  of t h e  immobilized a n t i - C D 3  Mab and t h e  number of T 
c e l l s  e n t e r i n g  t h e  c e l l  cycle .  High d e n s i t y  64.1 induced nea r ly  a l l  T4 c e l l s  t o  e n t e r  t h e  
c e l l  c y c l e  and induced T c e l l  p r o l i f e r a t i o n  t h a t  was not  enhanced by AC, IL-2, 9 . 3  or  10.2.  
Lower d e n s i t i e s  of 64.1 induced responses  t h a t  were enhanced by AC, IL-2, 9 . 3  or 10.2,  
whereas responses  induced by s t i l l  lower d e n s i t i e s  were dependent on t h e s e  add i t iona l  
s i g n a l s .  Immobilized OKT3 s t imu la t ed  on ly  a minori ty  o f  t h e  T4 o r  T 8  c e l l s  t o  e n t e r  t h e  
cell cycle. However, wben immobilized bu t  no t  s o l u b l e  Mab d i r e c t e d  a t  non-CD3 T c e l l  sur- 
f a c e  p r o t e i n s  inc lud ing  c l a s s  I MHC an t igens ,  LFA-1 o r  CD2, were a l s o  p re sen t ,  immobilized 
OKT3 induced responses  comparable t o  those  induced by 64.1.  Immobilized anti-CD4 and a n t i -  
C D 8  Mab enhanced immobilized OKT3 induced T4 and T8 c e l l  p r o l i f e r a t i o n ,  r e s p e c t i v e l y ,  
whereas s o l u b l e  anti-CD4 Mab i n h i b i t e d  T4 c e l l  responses.  The d a t a  i n d i c a t e  t h a t  maximum 
anti-CD3 induced c e l l  a c t i v a t i o n  is  dependent on mul t ip l e  anti-CD3-CD3 i n t e r a c t i o n s  without  
i n t e r n a l i z a t i o n .  When t h e  number of i n t e r a c t i o n s  is  subopt imal ,  responses  a r e  dependent on 
add i t iona l  s i g n a l s  or t h e  e s t ab l i shmen t  of i n t e r a c t i o n s  v i a  non-CD3 molecules.  

ACCESSORY CELL INDEPENDENT T CELL PROLIFERATION I N D U C E D  BY IMMOBILIZED ANTI-C03 
MONOCLONAL ANTIBODIES (Mab). TO Geppert ,  and PE Lipsky. UTHSCD, Dallas TX 75235 
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T238 MUTATIONAL ANALYSIS OF SIGNAL TRANSDUCTION BY THE T CELL ANTIGEN RECEPTOR, 
Mark A. Goldsmith and Arthur Weiss, Department of Medicine and Howard Hughes 

Medical Institute, University of California, San Francisco, CA 94143. 
The molecular interactions mediating transmembrane signalling by the human CD3/antigen 
receptor (Ti) complex were explored by the derivation and analysis of T cell mutants 
that are unable to respond to conventional activation stimuli. Using 
fluorescence-activated cell sorting with the Ca++ indicator Indo-I, we isolated 
mutants of the T cell line Jurkat that fail to generate phosphoinositide (PI) second 
messengers or subsequent increases in cytoplasmic free Ca++ in response to lectins or 
monoclonal antibodies against Ti (C305) o r  CD3 (OKT3). Interestingly, cross-linking of 
such antibodies by two methods partially restores their agonist properties, indicating 
that at least part of the signal transduction pathway is intact. AlFZ, an 
activator of G proteins, elicits PI metabolism and a concomitant Ca++ increase in 
these cells, further suggesting that the mutation affects a proximal part of the 
pathway. As anticipated, production of interleukin-2 in response to anti-receptor 
antibodies in the presence of PMA is abolished, further implicating the PI metabolites 
in activating this cellular response in wildtype cells. However, modulation of CD3/Ti 
from the surface of the mutants in response to anti-Ti antibody is unaffected, thereby 
dissociating this process from receptor-activated PI turnover. While the CD3 and Ti 
structures appear grossly normal in the mutants, experiments are in progress to 
elucidate the site of the mutation and to identify structural requirements for 
competence in signal transduction. 

T 239 EFFECTS OF IN V I V O  ADMINISTRATION OF A MONOCLONAL ANTI-MURINE T3 ANTIBODY ON T LYM- 
PHOCYTE RJNCTION. R. Hirsch, D.H. Sachs, J.A. Rluestone, NIH. Bethesda, HU 20892. 

Anti-human T3 monoclonal antibodies (mAb) have been used in vivo as an immunosuppressive 
therapy to prevent kidney graft rejection. In vitro, anti-T3 mAbs have been shown to both 
activate and inhibit T cell function. %us. the precise mechanism of the in vivo effect 
of the anti-T3 mAb remains unclear. We have recently developed an anti-murine T3 mAb that, 
like OKT3, induces resting spleen cells to proliferate, produce IL-2 and become cytolytic, 
but inhibits in vitro allogeneic CTL responses. The in vivo effects of this anti-T3 mAb 
were therefore examined. himals demonstrated an adverse reaction to the initial injection, 
as was also observed in humans given OKT3 mAb. One hour after intravenous administration 
of the mAb all peripheral blood T cells disappeared from circulation. However, T cells 
were evident in the spleen and lymph node throughout the 10 day treatment period. Most of 
these T cells had either modulated T3 or had anti-73 bound to the cell surface. Functional 
analysis of these cells showed that the mAb both activated and suppressed T cell function. 
Unlike control spleen cells, spleen cells from mice treated 1 hr previously with anti-T3 
proliferated i n  the presence of IL-2 alone. By 3 days after injection, splenic T cells 
did not proliferate to IL-2. despite the presence of anti-T3 mAb bound to a significant 
number of T cells. In addition, the immune response to Concanavalin A and to allogeneic 
cells was markedly decreased. lhese results suggest that the presence of anti-T3 on the 
surface of T cells may deliver a tolerogenic signal to T cells in vivo. Thus, in vivo 
injection of anti-T3 mAb leads to an initial activation (which may account for the early 
toxicity observed in humans and mice), followed by suppression of T cell responses. 
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1 2 4 1  SELECTION OF TCR-SPECIFIC MONOCLONAL ANTIBODIES FOR CLINICAL APPLICATION. 
R. Kurrle and F.R. Seiler, Research Labs. of Behringwerke AG, 3550 Marburg, FRG 

We have generated three monoclonal antibodies BMA031, BMA032 and BW239/347 (all of IgG2b 
isotype), which previously have been charaterized t o  recognize epitopes within the 
framework of the human T-cell receptor (TCR). In different test systems (proliferation 
assay, induction of in vitro IgM synthesis and release of immunomediators, 
triggering/blocking of cytotoxicity), the functional capacities of these anti-TCR mabs are 
compared to the well-known T-cell functions triggered by two CD3-specific mabs (BMA030, 
IgGEa; BMA033, IgG3). Although, in contrast to the C03 nabs, none of the TCR-specific mabs 
is mitogenic $9' T-cells in the majority of blood donors (IgG2b low-responders) or is able 
to trigger Ca -influx, TCR-specific mabs are highly effective in the suppression of SAC 
and/or PWM-induced IgM synthesis. When the capacity of all TCR/CO3 mabs to induce the 
release of immunomediators is analyzed, it turns out that only one of the TCR-specific 
mabs is able to induce synthesis of highpIFN titers. This finding indicates that besides 
specificity and isotype other characteristics of the antibody are essential as well. Up to 
now it is unclear which of all these (and other) antibody functions are really essential 
to suppress T-cell functions in vivo without causing severe adverse reactions 
simultaneously. To answer these questions, the prophylactic and therapeutical use of 
BMA031 (TCR-mab) in organ transplantation is now under clinical investigation. 

T 242 NOVEL GLYCOPROTEIN SUBUNIT OF THE HIGH-AFFINITY INTERLEUKIN-2 RECEPTOR. 
Warren J. Leonard, Richard  D.  Klausner ,  Bryan R .  Cullen*, Richard Chizzoni te* ,  and 

Michae l  Sharon. C e l l  Bio logy  and Metabolism Branch, NICHD, N I H ,  Bethesda, MD 20892, and 
Dept.  o f  Molecular  G e n e t i c s ,  Hoffman La-Ruche, I n c .  Nutley.  N J  07110. 
W e  have  used DSS and DSP t o  c o v a l e n t l y  c r o s s - l i n k  1251-IL-Z t o  a c t i v a t e d  human T cel ls  which 
e x p r e s s  b o t h  h i g h  and low a f f i n i t y  IL-2 r e c e p t o r s  i n  o r d e r  t o  a n a l y z e  t h e  b iochemica l  d i f -  
f e r e n c e s  between t h e s e  r e c e p t o r s .  Only t h e  h i g h  a f f i n i t y  r e c e p t o r s  a r e  known t o  be i n v o l v e d  
i n  r e c e p t o r  media ted  e n d o c y t o s i s  and s i g n a l  t r a n s d u c t i o n .  Under h i g h  a f f i n i t y  c o n d i t i o n s  
c r o s s - l i n k e d  bands  w e r e  i d e n t i f i e d  a t  68-72 kD and 85-92 kD. Both s p e c i e s  could  be p r e c i p i -  
t a t e d  w i t h  a n t i - I 1 2  MoAb 17A1, b u t  o n l y  t h e  68-72 kD band could  be p r e c i p i t a t e d  w i t h  Abs t o  
t h e  Tac a n t i g e n  ( p 5 5 ) .  Thus t h e  68-72 kD moie ty  r e p r e s e n t s  IL-2 c r o s s - l i n k e d  t o  p55, and 
t h e  85-92 kD m o i e t y  r e p r e s e n t s  IL-2 c r o s s - l i n k e d  t o  a d i f f e r e n t  s p e c i e s .  C r o s s - l i n k i n g  o v e r  
a r a n g e  o f  IL2 c o n c e n t r a t i o n s  i n d i c a t e d  t h a t  b o t h  m o i e t i e s  a r e  d e t e c t e d  under h i g h  a f f i n i t y  
c o n d i t i o n s ,  b u t  o n l y  t h e  smaller moie ty  w a s  d e t e c t e d  under low a f f i n i t y  c o n d i t i o n s .  These 
d a t a  i n d i c a t e  t h e  e x i s t e n c e  of a n o v e l  s u b u n i t  which when a s s o c i a t e d  w i t h  p55 forms a h i g h  
a f f i n i t y  IL-2 r e c e p t o r .  
mannose l a b e l e d  HUT-102B2 cel ls  w i t h  t h e  c l e a v a b l e  c r o s s - l i n k e r  DSP, followed by p r e c i p i t a -  
t i o n  w i t h  17A1 and a n a l y s i s  of  a 2-D non-reducing/ reducing  g e l .  The s u b u n i t  w a s  i d e n t i f i e d  
a s  a 65-77 kD d o u b l e t  (p70)  below t h e  d i a g o n a l ,  c o n s i s t e n t  w i t h  t h e  c l e a v a g e  of one  IL2 
molecule .  W e  have  i d e n t i f i e d  p7O o n  several human T ce l l  l i n e s  which l a c k  p55, i n d i c a t i n g  
t h a t  t h e s e  p r o t e i n s  are n o t  n e c e s s a r i l y  c o o r d i n a t e l y  e x p r e s s e d .  We propose  t h a t  p55 and 
p70 b e  r e f e r r e d  t u  as t h e w  and 9 s u b u n i t s ,  r e s p e c t i v e l y  of t h e  h i g h  a f f i n i t y  IL-2 r e c e p t o r .  

To i d e n t i f y  t h i s  s u b u n i t  w e  c r o s s - l i n k e d  unlabe led  IL2 t o  3H- 

T 2 4 3 A l F z  INDUCES PHOSPHORYLATION OF THE T CELL ANTIGEN RECEPTOR COMPLEX: 

RECEPTOR. J .  J .  O'Shea. K. 8.  Urdahl. H. Luong. L. E. Samelson and R. D .  Klausner, 
National Institutes of Health, Bethesda. MD 20892. 
Guanine nucleotide binding (G) proteins have been shown to be involved in coupling 
receptors to activation o f  adenylate CyClaSe. More recently G proteins have been 
implicated in phosphatidylinositol (PI) metabolism. Antigen activation o f  T 
lymphocytes results in PI turnover and phosphorylation o f  three of the subunits o f  
the antigen receptor complex (Samelson et al., Cell 46: 1083. 1986). We therefore 
asked whether a G protein mediates signal transduction via the T cell antigen 
receptor. Because fluoride ions (F-) have been shown to activate G proteins we used 
F- to probe for G proteins in T cells. We found that F- induced PI turnover and 
phosphorylation of 2 subunits of the antigen receptor complex, gp21 ( y )  and p25 ( c ) ,  
In a dose dependent manner. Addition o f  A1Cl3 markedly potentlated the F- effect. 
Elevation of intracellular cAMP levels blocked antigen and anti-receptor antibody 
induced phosphorylations but was unable to block the F- induced phosphorylations of 
the receptor subunits. We interpret these data to suggest that a G protein couples 
the antigen receptor to kinases which upon activation phosphorylate the antigen 
receptor. cAMP uncouples the signal transducing mechanism at o r  proximal to the 
level of a G protein. 

EVIDENCE FOR INVOLVEMENT OF A G PROTEIN IN T CELL ACTIVATION VIA THE ANTIGEN 
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T 244 TRANSMEMBRANE SIGNALLING VIA ANTIGEN-DEPENDENT AND ANTIGEN-INDEPENDENT PATHWAYS OF 
HUMAN T CELL ACTIVATION. G.Pantaleo, D.Olive, A.Poggi, C.Bottino, L.Moretta and 

A.Moretta. Ludwig Institute for Cancer Research, Lausanne Branch, Epalinges, Switzerland. 
In this study, we investigate the mechanism by which stimulation via T I 1  or T44 molecules 
induces activation in Jurkat cells. We show that one of the early events during cell 
activation mediated via either TI1 or 344 molpples is represented by an increase in the 
congqnyration of a free cytoplasmic Ca The initial T11-mediated increment in 
[Ca 11 was detectable also when extracel!iF:r was depleted by EGTA, indicating that 
CaLt from intracellular stores is mobilized In contrast, anti-T44 increase in [Ca2+]i 
occured only in presence of ex$$acel lular Cat', suggesting that perturbation of T44 
molecules fails to mobilize Ca from intracellular stores. We next measured the levels of 
phosphatidilinositol bisphosphate (PIPZ) w5jch is hydrolysed to generate inositol triphos- 
phates (IP ) (the putative mobilizer of Ca 
(DAG) (the3physiological activator of protein Kinase C). Similarly to mAbs directed to the 
TcR complex stimulatory combination of anti-TI1 mAbs provoke a rapid breakdown of PIPL, the 
parental product from which IP3 and DAG derive. In addition antibodies to either the T11 or 
TcR complex induce marked elevations in IP3, other inositol phosphate compounds and DAG. In 
contrast, stimulation via T44 molecules does not induce increments o f  inositol phosphates, 
Therefore, the process of transmembrane signalling via TI1 molecules induced hydrolysis o f  
PIPZ in order to generate IP3 and DAG, whereas stimulation mediated by the T44 molecules 
proceeds via a mechanism independent from the typical inositol lipid metabolism. 

from internal stores) and 1.2 diacylglycerol 

T 2 4 5  COMTACT IS IMPORTAXT FOR T-B COLLABORATIOU, Robert Rasmussen and Kim Bottomly, 
Yale University School of Medicine and the Howard Hughes Medical Institute, 
Uew Haven, CT. 06510. We have examined the nature of the interaction between 

helper T cells and B cells leading to the formation of plaque forming cells (PFC) and have 
devised a system to assess the need for contact between the two cell types. 
cloned helper T cells (Th) were cultured together with unimmunized splenic B cells in a 2 
chamber culture system. 
nucleopore membrane from an equal number of B cells in the bottom chamber. The activation 
of B cells on both sides of the membrane was determined. It was found that for the 
generation of TUP-specific PFC, B cells in contact with (or in very close proximity to) Th 
cells gave a response 10-2Ox greater than separated B cells indicating that 90% of the 
response is contact mediated. 
concentration did not alter the PFC response of the separated B cells. Lylnphokine 
concentrations, as measured by both HT-2 proliferation and Ia induction assays were of equal 
magnitude on both sides of the membrane. 
observed for the generation of polyclonal PFC. 
response required contact. 
preliminary data suggest that unfractionated, small and large B cells showed a similar need 
for contact for both TUP-specific and polyclonal PFC responses. The results are consistant 
with the idea that T cell help is not mediated solely by lymphokines and that contact (or 
close proximity) is required for the optimal generation of PFC. The nature of the contact 
mediated signal sent to the B cell is currently being investigated. 

In this system 

Cloned Th cells and B cells in the top chamber were separated by a 

Increasing the number of cloned T cells or antigen 

A preferential requirement for contact was also 
However, only 50% of the total polyclonal 

Using B cells fractionated by Percoll gradient centrifugation 

EPITOPE RECOGUITION AUD ACTIVATIOU OF PROLIFERATIOU BY AUTIBODIES AGAIUST THE 
AUTIGEU RECEPTOR OF A HELPER T CELL LINE Jose M. Rojo and Charles A. Janewa T 246 

Section of Immunobiology. Howard Hughes Wedical Iistitute at Yale University School o f '  
Medicine. Uew Haven, CT 06510 USA. 

lymphokine secretion by anti-T cell receptor (Ti) antibodies in solugle form. and 
inmznization of mice with D10 induces the generation of anti-D10 Ti antibodies with high 
frequency. We have studied a series of monoclonal anti-Dl0 Ti antibodies termed. in order 
of their relative avidity for D10: 3D3, C233.20B. C193.5A: C193.6D. C193.10B. F23.1 
C193.16A, C251.48. KJ-16 and C193.13A. All of them are mouse IgG anticlonotypic antibodies 
raised by iuumnization with D10 except F23.1 (a mouse IgG) and KJ-16 (a rat IgG) which 
recognize an allotypic determinint present in the Ti of a subpopulation of T lympLocytes in 

Jr. 

The mouse helper T cell line D10.G4.1 (D10) can be activated to roliferation and 

respective1 

50% maximal activation taken as a measure of the activating efficiency of each antibody, 
the most efficient was 3D3 followed by C193.10B, C233.20B, C193.6D. C193.5A, C251.4B. 
F23.1 C193.16A C193 13A and KJ-16 Comparison of the relative avidity of these 
entib;dies to tLeir elf iciency as DiO activators revealed some striking differences between 
these two parameters among the antibodies considered, and suggest that o timal stimulation 
of D10 by soluble antibodies is not a direct function of the avidity of the antibody 
considered and there are other factors, namely the particular epitope recognized by the 
antibody, khich influence the outcome of the response. 

When activation of D10 was considered. and the concentration of antibody required for 
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T 247 Pleiotropic loss in activation pathways in a T cell receptor rl chain deletion 
variant of a cytolytic T cell clone, Anne-Marie Schmitt-Verhulstl , Annick Guimezanesl , 
Pierre Ka16/1 , Martin PcenieZ, Roger Tsien2, Michel Bufernel , Claude Boyer 1, and Lee 
Lesermanl. lCentred'lmmunolcgie INSERM-CNRSde Marseille-Luminy, Case 906, 13288 
Marseille, FRANCE-ZOepartment of Physiolog/. Universityof California. Berkeley, CA, USA. 

Us8 of the Ca++ionophore ionomycin (iono) and the phorbol ester phorbnl myristicacetate (PMAf 8 s  
substitutes for Ti-mediated activation, combined with immunoselection using the anti-clonotypic 
(anti-Ti) mAb DBsir6- 1 permitted isolation from the H-2Kb-specific cytolytic T (CTL) clone KB5- 
C20 of a variant lacking surface expression of the T i .  The variant was selected with methotrexate- 
containing liposomes targeted to the T cell receptor via coupled enti-Ti mAb. Northern analysis 
indicated that the variant lacked mRNA for the a chain of the Ti. Other cell surface markers such as 
Lyt2.2, Thy- 1 and H-2Kk were expressedat similar levels on clone KB5-CZO and the Ti-variant. 
Functional analyses indicated that the T i -  variant was defective in lectin-mediated (Concanavalin A or 
Leucoagglutinfn) activation whether measured by incrsass in intracytoplasmic Ca++, CTL effector 
function or  gamma-lnterferon (g-IFN) synthesis. The variant expressed normal levels of Thy- I ,  but 
was unresponsive to anti-Thy- 1 mAb activation as measured by g-IFN secretion, whereas i t  responded 
to ion0 plus PMA. These results indicate that in  a non-transformed, functional mature T cell. Thy- 1 
mediated signalling is not an alternative to, but might depend on elements associated with the TiXD3- 
mediated T cell activation pethww. 

T 2 4 8 B I O C H E M I C A L  PATHWAYS I N  THE ANTIGEN RECEPTOR REGULATED EXOCYTOSIS OF GRANULES I N  
CYTOTOXIC T LYMPHOCYTES (CTL). Michail Sitkovsky, Guido Trenn and Hajime Takayama, 
L I ,  N I A I D ,  NIH. Bethesda, Maryland 20892 

Using a novel CTL act ivat ion assay, based on the quant i tat ive measurements o f  exocytosis 
o f  granules we demonstrate the existence o f  two counteracting biochemical pathways. One 
o f  them i s  triggered by the crosslinking o f  T c e l l  receptor (1~9) .  involves transmembrane 
prQfein kinase C act ivat ion,  translocation o f  extracel lu lar  Ca through plasma membrane 
Ca 
Another inh ib i to ry  pathway i s  mediated by CAMP dependent protein kinase and counteracts 
the TcR-triggered processes i n  CTL. 
surface density o f  antigen i s  determined by basal levels of CAMP. The model o f  "ON" and 
"OFF" s ignal l ing,  which i s  based on the interplay o f  these two pathways and secretion 
o f  granule-associated enzyme(s) w i l l  be discussed. 

channels, calmodulin binding proteins and resul ts i n  the exocytosis o f  granules. 

I t i s  suggested tha t  responsiveness of CTL t o  l o w  

T 249 STIMULATION OF MURINE T CELL HYBRIDOMAS WITH ANTI-THY-1 
ANTIBODIES RESULTS IN IL-2 PRODUCTION AND INHIBTION OF GROWTH, 

MONOCLONAL 

J.J. Sussman, M. Mercep and J.D. Ashwell. BRMP, NCI, NIH, Bethesda, MD 20892. 
Activation of antigen-specific murine T cell hybridomas with the appropiate antigen/MHC combination 
results in their production of interleukin-2 (IL-2) and inhibtion of their growth. We have extended these 
observations to G7, a rat monoclonal antibody that binds to a nonpolymorphic determinant on Thy-1 , 
and which stimulates normal T cells to proliferate and produce IL-2. Incubation with G7 inhibited the 
growth of 2B4.11 and C10.9. antigen-specific murine T cell hybridomas. and EL4, a murine T cell 
lymphoma, in a dose-dependent fashion. Concentrations of G7 that caused growth inhibtion in 2B4.11 
also increased intracellular free Ca2+, phosphatidyl inositol metabolism, and IL-2 production. A 
subclone of 284.1 1, derived by repetitive cloning at limiting dilution, was found to lack mRNA for three 
of the four Ti chains carried by the 284.1 1 parent, and did not express the T3 complex on its surface. 
Although this subclone bears as much Thy-1 on its surface as the parent 284.11 hybridoma, 
incubation with optimal concentrations of G7 did not cause an increase in phosphatidyl inositol 
metabolism or in intracellular free Ca2+, and did not lead to IL-2 production or growth inhibtion. The 
T3-negative subclone, like the parent hybridoma, could be induced to make small amounts of IL-2 after 
incubation with the phorbol ester PMA. These data support the hypothesis that the Tim3 complex 
plays a role in transmembrane signalling via the Thy-1 molecule. 
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T 2 5 0 C Y C L I C  AMP DEPENDENT PROTEIN KINASE MEDIATED INHIBITORY PATHWAY IN THE ANTIGEN 
RECEPTOR REGULATED EXOCYTOSIS OF CYTOTOXIC T-LYMPHOCYTES. Hajime Takayama, 
Guido Trenn and Michail Sitkovsky. LI, NIAIO, NIH, Bethesda, Maryland 20892 

Sequential interactions of cytotoxic T-lymphocytes (CTL) with several target cells 
(TC) imply the existence of an "on" and "off" molecular switching mechanisms in 
T-lymphocyte activation. 
is inv9Jved in an inhibitory biochemical pathway, which counteracts protein kinase C 
and Ca -mediated stimulatory, T-cell antigen receptor (TcR) triggered pathway. 
Pretreatment of CTL with cholera toxin, but not with pertussis toxin, dramatically 
inhibfts TcR-triggered "lethal hit" delivery to the target cell and blocks 
TcR-triggered exocytosis of granules from CTL. 
level of CAMP, including forskolin (but not di-deoxy-forskolin), inhibitor of cAMP 
phosphodiesterase also inhibited TcR-triggered CTL activation and induced increases 
in cAMP levels in CTL cloned lines. 
in an inhibitory pathway is suggested by the combined effects of cyclic nucleotide 
analogs 8Br-CAMP and N6 benzoyl cAMP in inhibition of TcR-triggered exyocytosis. 

We suggest here that cAMP dependent protein kinase (PK-A) 

Other agents that raise intracellular 

Involvement of CAMP-dependent protein kinase 

T 251 ANTIGEN-RECEPTOR REQUIREMENT FOR CYTOTOXIC T-LYMPHOCYTE (CTL) ACTIVATION CAN BE 
BYPASSED BY A NOVEL PROTEIN KINASE C ACTIVATORS OF A BRYOSTATIN FAMILY. Guido 
Trenn, Hajaime Takayama, George Pettit* and Michail Sitkovsky. LI, NIAIO, NIH, 
Bethesda, Maryland 20892 and *Arizona State University, Tempe, Arizona 85287 

The effect of two novel protein kinase C activators bryostatin 1 and bryostatin 2 on the 
activation and differentiation of murine cytolytic cells was studied. 
able to trigger Ag-nonspecific and t9 inhibit Ag-specific cytotoxicity of cloned CTL. 
Bryostatin 1 and 2 synergize with Ca + ionophores in triggering the exocytosis of granules 
from CTL at very low concentrations. 
of mature CTL from both in vivo primed spleen cells and unprimed small resting lymph node 
T-cells. 
differentiation of both resting and primed T cells. 
results for the strategy in the development of immunomodulating agents are discussed. 

Both reagents were 

Bryostatin 1 completely inhibited the development 

Bryostatin 2 in combination with IL-2 and/or BSF-1 induced activation and 
The possible implications o f  these 

T252STRLlCTLRAL AND FVNCTIONAL CHARACTERISTICS OF THE CD3 (T3) MOLECULAR COMPLEX ON 

Scripps Clinic and Research Foundation, La Jolla, CA 92037 .  
The mitogenic properties of anti-CD3 (T3) antibodies have suggested that the CD3 

complex may be the intracellular transducer of the antigenic signal. In the present 
invesitgation, we have studied some of the characteristics of CD3 on human thymocytes. 
Comparison of anti-CD3 immunoprecfpitates between thymocytes and peripheral T cells by 
two-dimensional gel electrophoresis revealed several differences. The most notable 
difference is the presence of an intense, relatively acidic (PI 5.5-6.0) spot contained 
in the 20-22 kD polypeptides of CD3 from thymocytes. Anti-CD3 antibodies are not by 
themselves mitogenic for thymocytes, indicating that functionally active rnonocytes are 
absent from the thymocyte population. Even addition of peripheral monocytes does not 
allow a response of thymocytes to anti-CD3 antibodies. However, when the anti-CD3 
antibody 64.1 is added in the presence of exogenous rIL2, a strong antibody and 
lymphokine dose-dependent response ensues. Over half of the thymocytes coexpress CD3 and 
CD1 (T6) on their surfaces. However, there exist distinct subpopulations displaying 
only CD3 or CD1. Anti-CD3 plus rIL2 stimulated only CD1- CD3+ cells. Thus, the mere 
expression of CD3 on the CD1+ CD3+ subpopulation apparently is not sufficient to render 
the cells responsive. In conclusion. CD3 molecules of thymocytes and peripheral T cells 
have several structural and functional differences. 

HUMAN THYMOCYTES. C.D. Tsoukas, B. Landgraff. D.A. Carson, J . H .  Vaughan. 
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T253 STIMULATION OF HUMAN T LYMPHOCYTES BY CD3 M c A b  ISOTPPE SWITCH VARIANTS, R. van Lier. 
J. Boot, G. V. Seventer. A. Verhoeven. E. de Groot, M. Brouwer, L. Aarden, Central 
Lab. Neth. Red Cross Blood Transf. Service. Amsterdam, The Netherlands. 

From a CD3 monoclonal antibody (McAb) of the y l  subclass we isolated 4 switch variants, i.e. 
y2b, y2a. E and a successively. All five antibodies recognize the CD3 antigen as determined 
by iummoprecipitation. In proliferation experiments with the y l ,  y2b and y2a variants we 
could confirm the reported Fc-receptor polymorfism for mause Ig on human mnocytes. In 
addition all donors responded to the rCD3 antibody, while no a responders were detected. We 
were able to confirm this polymorfism in CD3 antibody induced non-specific lysis of mono- 
cytes and cell lines by CTL-clones. In purified T cells none of the switch variants proved 
to be mitogenic by itself. However, in marked contrast to the other antibodies, the rCD3 
antibody induced a strong proliferation in combination with IL-2. This led us to assume that 
the binding of the rCD3 McAb and thus the activation signals delivered might differ from 
the other switch variants. Indeed while the y l ,  y2b. y2a and a variants bloeked effectively 
the binding of labeled y2a variant, the E variant was much less effective on a mofar basis. 
Furthermore, the E variant was found to be less effective in the induction of T3 modulation 
and Ca2+ mobilization. Because we were able to exclude possible dose effects we assume that 
the E antibody, in contrast to the other variants, binds monovalently to the CD3 antigen. 
This monovalent binding results in a different T cell triggering leading to differences in 
proliferation requirements for purified T cells. We feel that this series of isotype switch 
variants might be very helpful not only to study Fc-receptors but also to get insight in the 
changes in the T cell membrane that lead to T cell activation. 

~ 2 5 4  PHENOTYPIC AND FUNCTIONAL ANALYSIS OF NOVEL T CELL SUBSETS IN 
AUTOIMMUNE MICE. Scott Wadsworth, Xatsuyuki Yui, Yasuhiro Hashimoto 

and Mark I. Greene. Univ. Pennsylvania Philadelphia PA 19104. 
Mutant mice of C3H/HeJ, C3H-gld/gld develop age-related massive lymph 
node enlargement with autoimmunity. +We defined two novel T cell subset? 
in gld lymph nodes, namely, a Thy-1 Lyt-2 -L3T4 2 cell geceptvr (TcR) 
subset (Double-negative cells) and a Thy-1 Lyt-2 L3T4 TcR subset 
(Null cells). Messenger RNA expression of these T cell subsets paralelled 
the expression of cell surface proteins. 
Functional analysis of these T cell subsets revealed that both 
Double-negative and Null cells responded to stimulation by T cell factors 
including IL-2. However, Null cells and most Double-negative cells were 
not induced to express detectable levels of IL-2 receptor and did not 
proliferate after stimulation with Concanavalin A even in the presence of 
an exogenous source of IL-2. Double-negative cells but not Null cells 
responded to allogeneic-stimulator cell in the presence of rat Con A 
supernatant. Lyt-2 L3T4 class I specific CTL clones were established 
from Double-negative cells. These studies provide novel insights into 
the growth and function of phenotypically immature T cells and indicate a 
distinct relationship between expression and function of T cell receptor 
and T cell differentiation molecules in C3H-gld/gld mice. 

T255 

Lymphocyte activity is regulated by cell surface molecules through which outside information 
is transformed into biochemical signals that affect a cell's machinery. We have demonstrated 
that two mouse B cell surface molecules, Lyb-2 and Ly-5, are involved in the regulation of 
antigen- and mitogen-driven B cell differentiation. In this study, we have further examined 
the role of these two molecules in LPS-induced B cell activation. The results showed that 
monoclonal Ly-5 antibody reduced the generation of IgG-secreting cells without affecting 
IgM or proliferative responses whereas Lyb-2 antibody did not have any effect on these 
responses. Analysis on the selective inhibition of IgG responses by Ly-5 antibody revealed 
that the Ly-5 antibody acted upon both Lyb-5' and Lyb-5- B cells and reduced primarily the 
precursor frequency but only partially the clone size of IgG-secreting cells and that the 
inhibition occurred at post-transcriptional levels. It has been shown that LPS-induced IgG 
secretion is regulated by B cell stirnulatory factor (BSF)-l. BSF-1 induces IgGl production 
with concomitant reduction in IgG2b and IgG3. Ly-5 antibody could not compete with the 
action of BSF-1. Interestingly enough, Lyb-2 antibody which might detect a molecule closely 
associated with BSF-1 receptor, interfered with BSF-1-induced IgGl production but not 
IgGZb/IgG3 reduction. These results suggest that BSF-1 -induced IgGl production and IgG2b/ 
IgG3 reduction might be regulated by a distinct mechanism and that Lyb-2 molecule is 
somehow involved in the signaling events initiated by the interaction of BSF-1 and its 
receptor. 

ROLE OF Ly-5 AND Lyb-2 IN LPS-INDUCED B CELL ACTIVATION, H. Yakura, G. Tate, H. 
Sakata, I .  Kawabata, T. Ashida and M. Katagiri, Department of Pathology, 
Asahikawa Medical College, Asahikawa 078, Japan. 
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T 256 
Department of Pathology, Boston, MA 02115, *NIAID, Bethesda, ME 20892.  
We have recently described the TAP/TAPa membrane proteins that displayed the unusual ability 
of causing antigen independent activation of T cells upon crosslinking. 
sically independent and biochemically distinct from the TCR/T3 complex. However, their 
signal(s) synergise with TCRlT3 stimulation. To determine the role of TAP in T cell activa- 
tion, we have derived a panel of T-T hybridomas that are selectively deficient in surface 
expression of TAPITAPa. These expression mutants show a concordant impairment in activa- 
tion. Analysis of this defect suggests that TAP may be involved in receptor signal trans- 
duction. Given these findings, it is of interest that, TAP expression correlates develop- 
mentally with the acquisition of  immunocompetance. 
rare phosphotidyl inositol lipid linkage. The only other known T lymphocyte membrane 
protein with similar anchorage is Thy-I, which is also activating. The gene encoding 
TAP maps tn the Ly-6 locus. This locus contains two families of structurally similar 
proteins, all of which may have activating potential. Given the distribution of these 
antigens, the role of TAP-like proteins may extend to other cell types and tissues. 
Putative TAP cDNA clones have been isolated. 

STRUCTURE AND FUNCTION OF THE MURINE TAP MOLECULE AND RELATED PROTEINS, Kenneth L. 
Rock, Hans Reiser, John Coligan* and Edward T.H. Yeh, Harvard Medical School, 

TAPITAPa are phy- 

TAP is anchored to the membrane by a 

T Cell Effector Mechanisms 

T 300 PHOSPHORYLATION OF THE ~8 ANTIGEN CIN CYTOTOXIC HUMAN T CELLS IN RESPONSE TO 
PHORBOL MYRISTATE ACETATE OR ANTIGEN PRESENTING B CELLS. R.B. Acres, P.J. 
Conlon, D.Y. Mochizuki, and B. Gallis. Immunex Corporation, 51 University 
Street, Seattle, Wa., 98101. 

We have used the monoclonal antibody OKT8 to demonstrate that the T8 antigen on cytotoxic 
human T cells undergoes a reviously unreported protein mo fication. Immunoprecipitation 
of T8 with OKT8 from a T8 T4' cell line prelabeled with ["P]P04 demonstrates that T8 can 
be constitutively labeled with phosphate. T8 undergoes rapid and intense phosphorylation 
in serine upon addition of phorbol myristate acetate (PMA) to the cells. T8 
phosphorylation is induced upon addition of heterologous, Epstein-Barr virus 
(EBV)-transformed B cells, which cause proliferation and are target cells for a cytotoxic 
T8+T4+ line and T8+T4-. Phosphorylation induced by targets is dose-dependent, rapid, and 
followed by a fast dephosphorylation. EBV-transformed B cells which do not induce 
proliferation of and are not targets for the T8'T4+ line and the T8+T4- clone do not 
induce T8 phosphorylation. A T8+T4- clone which proliferations in response to and kills 
targets only in the presence of lectin does not undergo B cell induced T8 phosphorylation. 
These data suggest that induction of T8 phosphorylation is antigen specific and is 
correlated with the cytotoxic response. Finally, preincubation of effector and target 
cells with an antibody to a monomorphic determinant of major histocompatibility complex 
(MHC) class I antigens reduces target-induced T8 phosphorylation to a greater extent than 
antibody to an MHC class I1 subregion (DR) monomorphic determinant, reinforcing the notion 
that MHC class I antigens interact with T8' cells. 

e 

T 301 Phosphorylation of T cell antigen receptor-associated proteins: correlation with 
activation for  ki l l ing and/or for pemma-interferon production by a cytolytic T 
cell  clone. Claude BOYER, Claire LANGLET, Annick GUIMEZANES. Michel BUFERNE, Christine 
HUA and Anne-Marie SCHMITT-VERHULST. Centre dlmmunolqie INSERM-CNRS de Mars i l l e -  
Luminy, Case 906 ,  13288 Marseille, CEOEX 9, FRANCE. 

The activation-induced phosphorylation of T cell receptor ( T i )  associated proteins was investigated i n  order 
to anabjse possible signal-transduction mechanisms leading to distinct effector functions of a mouse 
cytolytic T cell clone (KBS.C20), which are target cell k i l l ing (not dependent on protein synthesis) and& 
m p r c d u c t i o n  of gamma-interferon (9-IFN) (dependent on g-IFN geneexpression). Ti-associated T3- 
l ike proteins were f i r s t  identified by immunoprecipitation of 1251-labeledcell surface proteins from 1 % 
digitonin lySatff of clone KB5.C20 by one and two (non reduced ( NR)/reduced ( R ) )  dimension gel 
electrophoresis. I n  addition to thedand fl chains of the Ti (NR: 80 kD; R: 43  and 40  kD), two doublets of 
35-37 kD(NR) and32-34kD (NR) leadingtobandsof 25, 16and 14kD ( R )  wereidentified,aswallas 
three bands(25, 23, 2 2  kD (NR)) leading t o 2 7 , 2 5 . 2 1  kD bands(R). Activationof cloneKBS.C20 
(prelabeled with 32P-orthophosphate) with either anti-Ti mAb or exposure to both ionomycin ( iono) and 
phorbol myristicacstate (PMA) induced the phosphorylation of 21 and 25-27 kD (R) T i  associated 
proteins, whereas exposure to either iono or PMA atone induced only weak phosphorylation of 2 1 kD ( R )  
components. Functional studies suggested that wtivation for g-IFN production was observedonly when both 
the 2 1 and 25-27 kD proteins were phosphorylated, whereas activation for k i l l ing (when measured by 
PMA induced non specific ki l l ing) may occur i n  conditions where no phosphorylation of the 25-27 kD 
protein was detected. 
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T302 XOLE OF T CELLS IN B CELL ACTIVATION AND PROLIFERATION, Eiro Kubota, Jeffrey Wall. 
Richard W. Dutton and Susan L. Swain. University of California, San Diego, La 

Jolla, CA 92093. 
Non-antigen specific helper T cell hybridomas (Th) were developed which in the presence of 
Concanavalin A (Con A) could activate the majority of normal resting B cells and stimulate 
considerable proliferation. These Th made BSFl and IL2 and were able to stimulate B cells 
of any haplotype to respond. 
( d b )  to B cell class I1 MHC antigen and to L3T4 on the T cells. 
lymphokine production by Th. 
ate the stimulation into two events. Fixed Th cells would stimulate B cell activation and 
proliferation but only when exogeneous BSFl was added. 
of Th: a direct T-B cell interaction, dependent on Con A which could be mediated by fixed 
Th and a lymphokine-mediated event requiring BSF1. 
ion may provide a signal transduced through class I1 molecules that BSFl acts both during 
activation and proliferation events. 

The Th-dependent response was blocked by monoclonal antibodies 

By glutaraldehyde fixing the Th cells we were able to dissoci- 
Anti-L3T4 did not block 

Thus, we could identify two effects 

We suggest that the direct Th-B interact- 

T 303 EXPRESSION OF T CELL IUXEFKB IN CFL AND THEIR K6S VARIANIS. Zelig 
Eshhar and mva waks, Deparbnent of Usmical Immnlogy, T h e  W e i p M n n  Institute 
of science Israel, 

A l l o r e s t r i M  (312 hybri&ms that CcnStitutivelY inbract with, and lyse EL4 are reninis- 
amt of merrpry cells in a sense that upcll antigenic (or mitqenic) stirrsllaticn, a ptenti- 
a t i m  of the lytic activity and secretim of IL-2, IL-3 and W C S F  axld be obtained. 
V a r i a n f x  defective in variars gtases of target cell reaqnttim, lytic process and inkc- 
tive m c n  of interleukines have been isolated fxun subclones of aged cultures. To 
better u d x s t a d  the n u %  of target cell reaqnitirn and irxkctim of eff- pmceses 
mediated by CI'L, with the help of T. Y-, K. A r a i  (DNPX) and M. D a v i s  (Stanford), we 
clcred the a, B, and a T-ce l l  rezxpbx gerss, fron cENA lib?ary prepand form two in3epn- 

antigenic and allcsrastricted specificity, they differ in the variable nqim of both the a 
and !3 chains of the TcR. with either EL4 calls or 
On A, tmnswzlpticn of u and B TcR RNA was &send, followed by surface 
e x p e s i c n  of the mtigen specific mcaptor. using specific Vu and VB pxkes we identi- 
fied defective variants that do & -ibe the a or b chains. Sane furr=ticmal sub- 
Clones lost - r chains w i m t  h p a i r i q  the.ir respnse to the target cells. such 
defined lcss-mtanizs can - as an i M  tool in anpl-tatim e x p e r h t s  in which 
the missing germ( s) can be trmsfeckd and n q a i n i q  of specific fuxtim can be followed. 
Initial experiments alcrg this line will  be described. 

deslt hytJrlc3mas. squence analysts revealed that al- the hytuiaanas had Similar 

Vpn stirrsllatim of the CpL 

~ 3 0 4  PROPERTIES OF CLASS 11 MHC-SPECIFIC CYTOTOXIC T CELL CLONES; ~ a ~ i  v. 
Lehmann and Z o l t a n  A. Nagy, P r e c l i n i c a l  Resea rch ,  Sandoz i t d . ,  
4056 B a s e l ,  S w i t z e r l a n d  

C y t o t o x i c  T lymphocytes (CTL)  g e n e r a t e d  i n  t h e  class I1 Mhc-disparate  
s t r a i n  combina t ions  Blo.AQR anti-Blo.Ti6R) and v i c e  v e r s a  w e r e  c loned and 
c h a r a c t e r i z e d  f o r  sur face  phenotype,  s p e c i f i c i t y ,  f u  c t i o n .  All c l o n e s  
r ecogn ized  one of t h e  i n d u c i n g  class I1 m o l e c u l e s ,  an' A , 8, o r  Aq. No 
r equ i r emen t  fo r  t h e  r e c o g n i t i o n  of a d d i t i o n a l  c e l l - s u r f a c e  m o l e c u l e s  ( e .g . ,  
c l a s s  I Mhc or non-Mhc) was n o t e d ,  i n  o r d e r  f o r  t h e  l y s i s  t o  occur .  The 
c l o n e s  w e r e  e i t h e r  L3T4+Lyt2-, o r  L3T4-Lyt2+; Both phenotypes of CTL w e r e  
i nduced  e q u a l l y  w e l l  by all t h r e e  s t i m u l a t o r  molecu le s  t e s t e d .  Some L3T4+ 
c l o n e s ,  b u t  n o t  Lyt2+ c l o n e s ,  e x h i b i t e d  b y s t a n d e r  k i l l i n g  of t u m o r  t a r g e t s  
i n  t h e  p re sence  of s t i m u l a t o r  cel ls .  However, b y s t a n d e r  l y s i s  w a s  n o t  
demons t r ab le  w i t h  lymphoblast  t a r g e t s .  The d a t a  s u g g e s t  t h a t  b y s t a n d e r  
k i l l i n g  i s  due t o  a lymphokine ( p e r h a p s  t u m o r  n e c r o s i s  f a c t o r ) ,  which i s  
n o t  i n v o l v e d  i n  t h e  l y s i s  of r e l e v a n t  t a r g e t s  by h e l p e r - t y p e  CTL. 
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T305PRELIMINARY CHARACTERIZATION OF MURINE PERFORIN 1 cDNA CLONES. D.M. hwrey ,  F. a 5 Aebischer, P. Grey, H.  Hengartner and E.R. P 0 d a c k . X  York &die= 
College, Valhalla, NY 10595, University of Zurich, Switzerland and Genentech, Inc., San 
Pancisco ,  CA. 

In order t o  study t h e  s t ruc ture  and function of Perforin 1 ,  a &-dependent pore- 
forming protein contained i n  the  cy to ly t ic  granules of murine CTL and NK, we have 
obtained a P1 cDNA clone by screening a recombinant hgt l l  cDNA l ib rary  using mno- 
specific p l y c l o n a l  anti-nwuse perforin 1 an t i se ra .  'he clone directed the  synthesis  of 
a 150-160 kD fusion protein react ive with b t h  anti-P1 and anti-B-galactosidase 
an t i se ra  on Western blot  analysis .  The deduced amino acid sequence of t h i s  clone could 
be aligned with the  C-terminal human C9 protein sequence and possessed 27% homology. 
lhe homologous region includes t h e  complete ident i ty  of the s i x  cysteine residues of 
the  M;FP-type cysteine r i c h  domain contained i n  C9. 'he cloned CTL c e l l  l i n e  HY3-AG3 
expressed an RNA species  of approximately 2.1 kb which hybridized under s t r ingent  
conditions with radiolabeled i n s e r t  DNA i n  Northern blot  analysis .  Several B and T c e l l  
l i n e s  examined by Narthern blot analysis  which do not k i l l  t a rge t  cells were negative. 
lhese results a r e  consis tent  with the  propert ies  expected for  a perforin 1 cDNA clone. 

T306  
Hadassah Medical School, Jerusalem 91010, I s rae l .  
X-irradiated or normal A mice injected with syngeneic concanavalin A- induced lymphoblasts 
(syn-Con A-blasts) developed inf lamatory  response in  t h e i r  footpads 24  h t o  72 h a f t e r  
inject ion of syngeneic lipopolysaccharide-induced lymphoblasts i n t o  these t i s sues .  This 
immunological a c t i v i t y  was designated syngeneic delayed type hypersensitivity (syn-DTH), 
because Lyt-1' c e l l s  t ransferred the response t o  naive recipients .  Analysis on Ultrogel 
or Sephadex G-50 columns revealed t h a t  a Con A b l a s t  ex t rac t  contains two syn-DTH- 
stimulating antigens: a s m a l l  antigen (6000-7000 dalton) and a large antigen (apparent 
M.W. of 175,000 dal ton) .  This conclusion held t rue even when protease inhibi tors  were 
included in  the fract ionat ion procedure. The approximate molecular weights of these 
antigens estimated by the gel f i l t r a t i o n s  were confirmed by sodium dodecyl su l fa te  
polyacrylamide gel  electrophoresis (SDS-PAGE) . The large lymphoblast syn-DTH-stimulating 
antigen contains carbohydrate residues but not products of the H-2 genetic region. The 
small antigen does not contain glucosyl or mannosyl residues, but  it expresses a f f i n i t y  
t o  anti-H-2Dd monoclonal antibody. 
large antigen. Since A mice imunized with the small antigen generated syn-DTH a f t e r  
challenge with lymphoblasts of BIO.T (6R) mice which share the H-2Dd subregion with A 
mice but  not the H-2K or the  H - 2 1  subregions, we suggest t h a t  genes located a t  the H-2Dd 
subregion control  the Syn-DTH. 

SELF REACTIVE DELAYED TYPE HYPEFSENSITIVITY, David Naor and Itzhak Klein, The 
Lautenberg Center for  General and Tumor Immunology , The Hebrew University- 

The s m a l l  antigen does not cross-react with the 

T 3 0 7  A NOVEL GLYCOPROTEIN ASSOCIATED WITH ISOLATED CAPS OF THE 

ANTIGEN (LC) ON THE THYMOCYTE SURFACE. bfary R. Newton, Christopher E. 
Turner and David Y. Shotton, Department of Zoology, University of Oxford, 
South Parka Road, Oxford OX1 3PS, England. 

surface of rat thymocytes, associated with the  isolated caps of 2 major 
thynwcyte surface glycoproteins. LSGP and L€, induced by monoclonal 
antibodies W3/13 and OX 1. When e i ther  of these glycoproteins are capped, 
cytoskeletal  proteins,  including fodrin and ac t in ,  co-cap, and t he  capped 
c e l l  surface glycoprotein becomes attached t o  the  detergent-insoluble 
cytoskeleton. Isolated caps sheared from the  res idua l  cytoskeleton of 
detergent extracted capped c e l l s  contain the  capped c e l l  surface 
glycoprotein (e i ther  LSGP OK LC), together with gp205 and actin.  We are  
currently investigating the  poss ib i l i t y  t h a t  gp205 may function as a 
*protein X* ,  postulated to mediate the  interaction of other c e l l  surface 
glycoprotefns with the  cytoskeleton. 

LYblPHOCYTE SIAUXLYCOPROTEIN (LSGP) AND THE LeUCOCYTE C-N 

W e  have identified a novel 205Kd Con A binding glycoprotein on the  
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T 308 LYTl+, L3T4+ CITOTOXIC EFFECTOR T CELLS IN TUMOUR SURVEILLANCE, Atsuo Ochi and Greg 
Hedical Genetics, 600 University Ave., Toronto, Ontario, Canada M5C 1x5 

The effector mechanisms of Lyt I +  T lymphocytes in tumour immunity are not well defined. 
To study the function of Lyt 1+ T cells in tumour specific immunity BALB/c mice (H-Zd) were 
immunized with a B cell hybridoma (A20-2JxB6; H-Zb/d) established from the fusion between 
an A20-2J cell line (H-Zd, Is+) and C57BL/6 spleen B cells (H-Zb). After 10 days the spleen 
cells were restimulated and cultured in vitro with mitomycin C treated A20-2J. T cell 
hybridomas derived from these in vitro cultured cells were screened for direct cytotoxicity 
against A20-2J and a particularly cytotoxic cell line against A20-2.7, but not normal 
C57BL/6 spleen cells, was detected. This hybridoma (103L2) appeared to recognize anunique 
determinant on A20-2J and the A20-2JxB6 hybridom; there was no evidence for cytotoxicity 
against a variety of tumour cell lines including pre-B, monocyte, T cell lines and LPS 
induced blast cells. In addition to this strong cytotoxicity this cell line released 
abundant amounts of interleukin 2 when stimulated by A20-2J target cells. Both the 
cytotoxicity and IL2 production were inhibited by antibodies to I-Ed and L3T4 and 
compatible with this finding the cell line was of the "helper" phenotype as it was Lytl+, 
L3T4+, Lyt 2-. In contrast to classical cytotoxicity this cell line was cytotoxic against a 
variety of non-participating bystander cells suggesting the production of soluble cytotoxic 
factors. We propose that this cell line represents a class of tumour surveillance and that 
this bystander killing of various cell types may prevent the escape of tumour antigen 
negative mutant cells from turnour surveillance. 

Woods, Mount S i n a i  Hospital Research Institute, Departments of Immunology and 

T 309 CLONED T CELLS AS TARGETS FAIL TO INDUCE Ca++ MOBILIZATION AND KILLING I N  EFFECTOR 
CTLs. Hanne L. Ostergaard and William R. Clark, University of California, Los 
Angeles, CA 90024. 

Previous studies in our laboratory have shown that most cloned cytotoxic T lymphocytes 
(cCTL) and T helper (TH) hybridomas are relatively refractory to lysis by other cCTLs even 
though these cells express class I MHC molecules and are able to form specific conjugates. 
One possible explanation for this relative resistance to lysis is that long-term T cell 
clones lack a recognition structure that is required to activate the lytic program in the 
cCTL effector. To determine if these cloned T cell targets are activating the cCTL effector 
cells. we measured the changes in intracellular free Ca* in these latter cells after bind- 
ing to cloned (resistant) o r  normal (lysable) target cells. We found that when a cCTL 
binds to its specific lysable target, there is an increase in intracellular free Ca". 
expected there is no Ca" influx when a nonspecific target is used. If a specific cloned 
T cell target is used, there is no Ca* influx even though the appropriate class 1 molecule 
is present and a firm CTL-target conjugate is formed. An increase in effector CTL intra- 
cellular Ca" is also seen when a nonspecifc but lysable target cell is pulsed with Cod, 
but not when a cloned T cells is ulsed with Cod. These results indicate that cCTL 
targets are unable to activate Ca' mobilization in effector cells and may therfore be 
lacking an early activation signal. 

As 

T 3 1 0  CHARACTERIZATION OF NONLYTIC VARIANTS DERIVED FROM A MURlNE CTL CLONE 
Sueihua Pan. Department of Pathology, UMDNJ-Robert Wood Johnson Medical School, 
Piscataway. NJ 08854 

The mechanisms by which cytotoxic lymphocytes mediate the lysis of target cells involve 
complex biochemical and physiological processes. We have isolated several nonlytic 
variants from a murine CTL line, B6.cl 4. 
are infected o r  transformed by SV40. One of the nonlytic variants, B6.4.127, is of 
particular interest. This variant clone expresses H-2 K/D, Lyt.2 and T cell receptor 
molecules on its surface at levels comparable to those of the lytic B6.cl 4 cell lines 
in FACS analysis. T cell receptor was studied utilizing four anti-idiotypic monoclonal 
antibodies. 
granule antibodies demonstrates that B6.4.127 also contains high amounts of cytolysin 
in its' granules. Furthermore, this lack of killing can not be overcome by adding 
Con A in 5 k r  release assays. 
Interestingly, the B6.4.127 clone is morphologically different from the parental, lytic 
B6.cl 4 clones. B6.4.127 appears flatter and looks more like a macrophage than a T- 
lymphocyte in culture. 

B6.cl 4 lyses H-2 Kb-bearing cells that 

Immunoprecipitation of 35S methionine labelled cell extracts with anti- 
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T 3 1 1 LOSS OF ADHESION: A DISTINCT AND NOVEL EVENT DURING CTL-TARGET 
INTERACTION, John H. Russell, Deborah E. McCulley and Patricia Meleedy-Rey, h p t .  of 
Pharmacology, Washington University Medical School, St. Louis, MO 631 10. 

The interaction between the CTL and its target provides a unique opportunity to 
investigate cell-cell interactions. In addition to the standard type of membrane lesion induced 
by soluble immune mediators the C T L  initiates several events in which the target appears to 
play an active role. In this report we demonstrate a previously unrecognized Consequence of 
this interaction--the loss of adhesiveness by adherent targets. Before obvious damage is done 
to the integrity of such a target cell, it loses its ability to adhere to a substrate. Such a 
phenomenon does not occur during target cell attack by soluble agents like Ab + C'. The CTL 
induced loss of adhesiveness is a unique event which can be separated from the actual lytic 
process by adding a calcium selective chelating agent at various times after initiating CTL- 
target interaction. A variety of third-party mixing experiments have demonstrated that loss of 
adhesion is the direct result of CTL-target interaction and is not mediated by soluble products 
produced during that interaction. The phenomenon has been observed with both cloned CYL 
and CTL harvested from an is & allograft rejection site (PEL) as effectors and with tumor 
and primary fibroblast as well as macrophage targets. This previously unrecognized T-cell 
function could play an important role in the initiation of both beneficial and pathological 
inflammatory processes. 

T 312 M~C-RESTRICTED, ANTIGEN SPECIFIC, GRANULE EXOCYTOSIS FROM HELPER T CELLS: 
ANOTHER INDICATOR OF RECEPTOR HEDIATED T CELL ACTIVATION, Michael T a p l i t s ,  

P i e r r e  Henkart. and Richard Hodes National Cancer I n s t i t u t e ,  Bethesda MD, 20892 
Recently, it has been observed t h a t  some T cells contain t rypsin- l ike s e r i n e  e s t e ra ses .  

Helper T cell clones derived in our  l a b  contain high l e v e l s  of t hese  enzymes (BLT e s t e r a s e ) ,  
which a r e  associated with high and low dens i ty  cytoplasmic granules. Using supernatant  
r e l e a s e  of these  enzymes a s  a marker, we examined granule  exocytosis  a s  a consequence of 
T c e l l  a c t i v a t i o n  v i a  the  T cell receptor .  
a l l  r e l eased  enzymatic a c t i v i t y  over background(constitutive r e l ease )  when cu l tu red  
with an t igen  plus  syngeneic ant igen present ing c e l l s  (APC)(37%. S O X ,  27% of t o t a l  a c t i v i t y ,  
r e spec t ive ly ) .  APC alone contained neg l ig ib l e  enzyme a c t i v i t y .  Incubation of c lones with 
syngeneic APC o r  with an t igen  p lus  non-syngeneic APC gave only background r e l ease .  Other 
s t i m u l i  which induced s t rong  granule  exocytosis  were conconavalin A and an antibody aga ins t  
t h e  mouse T3 complex. 
a f t e r  t h e  i n i t i a t i o n  of T c e l l  s t imulat ion.  I n  c o n t r a s t ,  when a c t i v a t i o n  was induced by 
incubat ion of cloned T c e l l s  with in t e r l euk in  2 (IL-2). no sec re t ion  above background was 
observed d e s p i t e  t h e  fact t h a t  s u b s t a n t i a l  DNA syn thes i s  occurred. Thus, it appears t h a t  
granule  exocytosis  may be another  means of analyzing T c e l l  a c t i v a t i o n  pathways i n i t i a t e d  
by T c e l l  receptor-ligand in t e rac t ions .  
d i s t i nqu i shed  from those occurr ing a f t e r  IL-2 i n t e r a c t i o n  with i t s  receptor ,  s i n c e  
t h i s  event does not induce granule  exocytosis .  

Clones 8-5(Ab,KLH). 10-2(Ab,KLH), and A13(Ak,KLH) 

Using an t igen  pulsed APC, exocytosis  was detected a s  e a r l y  as one hour 

Furthermore, t hese  a c t i v a t i o n  sequences may be 

T313 
and Raif S. Geha, Stanford Univ, Stanford, CA, Harvard Medical School, Boston, MA. 
We examined the ability o f  a large panel of human inducer T cell clones fn=23~ to respond 
to antigen presented by B cells or by monocytes. With one exception, all T cell clones 
examined responded to antigen presented both by monocytes and by lightly but not heavily 
irradiated resting 8 cells. One alloreactive clone, Clone Al, which recognized an HLA-DP 
associated antigen, proliferated in response to allogeneic monocytes, but not in response 
to allogeneic B <ells expressing the stimulatory afloantigen. Clone A1 was not cytotoxic 
for the allogeneic B cells, and B cells did not exert inhibitory effects on the 
proliferative response of A 1  to allogeneic monocytes. Pretreatment of B cells with 
neuraminidase did not reverse the inability of B cells to stimulate Clone A l .  Allogeneic B 
cells failed to cause a rise in intracellular Ca2+ ion concentration and failed to induce 
IL-2 receptor expression in Clone Al. Neither recombinant lL1 (rIL-1) nor phorbol 
myristate acetate reversed the inability of Clone A 1  to proliferate to allogeneic B *cells. 
However B cells were capable of supporting the proliferation of Clone A1 to Sepharose bound 
OKT3, indicating that once cross-linking o f  the T cell receptor complex occurred, B cells 
could provide late secondary signals, uhlch could not be provided for by rIL-1, for 
induction of proliferation of Clone Al. These results indicate that the failure of B cells 
to stimulate this clone 'uas due to the inability of B cells to efficiently cross link the 
antigen receptor on th1s T cell clone, and suggest that Clone A1 recognizes an epitope of 
HLA-DP which is either absent, greatly diminished, or altered on B cells. 

FUNCTIONAL HETEROGENEITY IN THE RESPONSE OF CLONED HUMAN INDUCER T CELLS TO 
ANTIGEN PRESENTED BY B CELLS, Dale T. Umetsu, Haifa H. Jabara, Peter Hauschka, 
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T314 PROGRAMMED TARGET CELL SUICIDE IN IMMUNITY, David S. Ucker. 

The mechanism by which cytotoxic T lymphocytes (CTL) kill their targets 
is unresolved. CTL induce a cytotoxic process in target cells which, 
like the glucocorticoid-mediated cytolysis of immature thymocytes, 
effects a characteristic degradation of chromosomal DNA well before any 
cytoplasmic or membrane distintegration can be detected. To explore 
whether these two lethal processes act via common pathways, I have 
examined glucocorticoid resistant mutants for their susceptibility to CTL 
mediated killing. When selection schemes are designed to demand 
retention of hormone responses other than the cytotoxic effect, a class 
of so called “deathless“ thymoma mutants can be obtained. I have found 
that such mutants are resistant to killing not only by glucocorticoids 
but by CTL as well1 Complement-mediated killing, however, is unaffected 
in these mutants. Reversion studies demonstrate that resistance to both 
glucocorticoids and CTL can result from mutational events at a single 
genetic locus. These results provide evidence that cells possess an 
endogenous suicide pathway which can be triggered by different effectors. 
This is different from the mechanism of complement-mediated lysis: in 
CTL-mediated cytolysis, target cells play an active role in their own 
death I 

Medical Biology Institute, 11077 N. Torrey Pines Rd., La Jolla, CA 92037 

The Receptor in Disease 

T 31 5 T-CELL RECEPTOR GENE ARRANGEMENTS AND EXPRESSION IN NORMAL HUMAN LARGE GRANULAR 
LYMPHOCYTES (LGL) AND THE1 R PATHOLOGICAL EXPANSIONS, Paola Allavena, Pier G.Pelicci*, 

Alessandro Rambaldi, Paola Pirovano, Fedro Peccatori, Riccardo Dalla Fiverax, and Albert0 Mantovani. 
Lab. o f  Human Immunology, 1st. “Mario Negri”, Milano I ta ly.  Dpt. o f  Pathol. New York Univ. NY. USA. 

The lineage to  which normal LGL/NK cells belong i s  controversial; i n  fact they share some surface markers and 
functional activit ies w i th  monocytes, but also wi th  T lymphocytes. We have invest iyatd the relationship of LGL 
to the T cell lineage w i th  the analysis of T cell receptor (T-rec) genes. Pure preparations o f  human LGL and 
the i r  C D l  1+ CD8 - and CDl 1-, CD8’ subsets had Tp gene i n  i t s  unrearraqed germline configuration. 
Expression of TP( and Tp genes was also not detectable. The organization of T r  gene, which i s  o f  particular 
importance because i t  occurs ear ly i n  Tce l l  ontogeny was also found i n  i t s  germline configuration. 
A rare type of lymphoprol i ferat ive disorder termed T r -LPD is  characterized by expansion o f  cells whi th LGL 
morphology. These LGL have ADCC and some of them NK cytotoxicity, they express NK-associated markers 
(CD16 , HNK-1 and var iably CD1 1 and CDl9) ,  produce IL -  1 and IFN Y and have i n v i t r o  chemotaxis. O f  15 
patients w i th  Tr-LPD studied fo r  T-rec rearrangement, 12 displayed clonal ( 1  polyclonal) rearrangement o f  
TP and T r  loci and were CD3 + ,  while 2 cases were i n  germline configuration and were CD3 - .S imi la r  to the 
very  small subset o f  CD3+ LGL recently described, most Tr-LPD cases are CD3 + and have T-rec genes 
rearranged. These data suygest that either a subset of LGL o r  a particular step of differentiation may be related 
to the T cell lineage, they also demonstrate that,in contrast to previous views, most TrLPD are monoclonal, 
presumably neoplastic, l y n ~ p t l o p r ~ l i f ~ r a t i v e  disorders. 

T 316 EXPERIMENTAL ALLERGIC ENCEPHALOMYELITIS I N  THE RAT: T-CELL RECEKIOR VARIABLE 
REGION GFsjE EXPRESSION. 
Bernhard Arden, H e m  .J. Schliisener+, Hartnut IVekerle’, and Lee Hood, 
California Ins t i tu te  of Technology, Pasadena, CA 91125 and + Max-Planck- 
Society, Clinical Research Group for Multiple Sclerosis, WLirzburg, West Germany. 

Experimntal a l le rg ic  encephalomyelitis (EAE), an animal model for autoimune disease, 
can be induced in L e w i s  r a t s  by injection of myelin basic protein OyBP). T-cell l ines 
specific for  MBP have been isolated from Lewis rats.  The MBP-specific T-cell l ines can 
transfer EAE t o  naive syngeneic recipients. They recognize the encephalitogFnic E p t i d e  
sequence from amino acid.residues 68-88 of MBP. These ce l l s  carry the W3/25 , OX8 
surface marker, a phenotype defining r a t  T helper/inducer ce l l s .  mese T-cell l ines  
recognize MBP with class 11-MHC antigens on astrocytes and subsequently k i l l  the 
antigen presenting ce l l s .  The aim of th i s  study i s  t o  determine whether certain 
Variable gene segments are predominantly used in this T-cell response. Construction 
of cLNA l ibrar ies  from messenger RNA of these T-cell l ines is underway. The expressed 
V and V genes are isolated using muse constant region probes, and the i r  nucleotide 
sgquenceg w i l l  be determined. The clonal heterogeneity in DNA genomic rearrangements 
of these T-cell l ines  is investigated using mouse 5-chain probes. 
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T 3 17 RED)IspoSTTIcN TO VIRus-IKt.CED WT0IWl.M tW3XllrrTIS W E  TO ORMJSM 14 a: M MX6E. Kirk 
W. Beisel, Gmty hiv., Atlanta, E4 30322; mica D. Trqystman, Ahvie Herskcmitz, Jdns wins 

M. Inst., BaltMre, M) 21205; MJriel N. Mitt, hiv. California, San Diego, La bl la ,  CA 92093 
Previous studies have dmmtrated that a n m M c  gene(s) controls the pred%msitim of certain muse 

strains to the develqxmnt of Coxsackievirus 83 (Cm-induced artoimnne mwarditis. Reunbind irbed 
strains (RIS), AXB ard 6% kere studied to determine the chrmsanal location(s) of this susceptibility 
~ ( s ) .  fie wcxp&x inbred strains of the AXBBXA RIS lines are WJ anl C5781/6J, vhich me respctively 
susceptible and resist& to CWirduced ahoimnne heart disease. T&-old minals with 10-20 animals 
per line were intrgeritoneally inFected with 10 5 KID 50 of CW. *ee weks after infection, the 
mimls were bled d the hearts m v e l  for pattulcgic exanination. Each irdividual sem was typed for the 

sect& !ere exanid for the pesem of xtiw focal lesions ad a diffuse interstitial mnwruclear cell 
infiltrate. About 5(B6 of the 27 MBXA RIS lines Qveloped ahimnne rqjocarditis as determined by the 
presence of heart-splcific ahomtibodies 4 mardial jnflamtion. Analpis of the data cLmxlstrated a 
likage of both akcantibody afd pattukqy with the mleoside phxphorylase-2 (w2) l m s  on &rumsore 14 
with a mq, distm of-7 d. Recently, the AXB/BX4 lines h&e been chmxterizTafor the Tcragene (Sdwab, 
H, V Gu-r. W ksbitt ad E Palmr, p e m a l  cannnication). Preliminmy data indicates t h n  ~ ( s )  
controlling p-disposition to attoimeqvxanlitis is aswciatel with or closely liked to t h e e .  These 
data s w s t  that a single artowma1 or set of liked genes on drmrasare 14 controls the Qveloprent of CE-3 
irducel arto'mnne Irlyocarditis. Bcth the p-oducticm of kart-specific ahoantibody md kart inflmnation 
war to be lnder similar genetic regulation by the Tcnr liked ~ ( s ) .  (This wnk was furded by a gant 
f m  the kricm kart Asmciatim, Maryland Affiliated by USWS grants HL-30144 and K a 7 6 ) .  

d kart-specific attomtibodies using an irdirect imofltoresceroe assqy. The heart tisue 

T318 ANTIBODIES WHICH REACT WITH HUMAN T CELL ANTIGEN RECEPTOR BETA 

AW Boylston, DM Clark. P Hall, and S Carrel. Departments of Pathology, St. 
Mary's Hospital and St. Bartholomew's Hospital, London, England and Ludwig 
Institute for Cancer Research, Lausanne, Switzerland. 
Monoclonal Abs that react with normal human PBLs which use the VB5 or VBB 
variable region gene families to form the Beta chain of their TCR have been 
used to study a panel of normal and malignat human lymphoid tissues. In 
reactive lymphoid tissues these Mabs stain individual cells and rarely if 
ever react with more than three contiguous cells. In the thymus cells in 
both the cortex and medulla react. The frequency of reactive cells suggests 
that most/all the T3 positive cells in the thymus ( 6 0 - 7 0 2  with UCHT1) also 
express mature TCR heterodimers. 
In a panel of malignant T cell tumors about 10 2 react with one of these 
Mabs, a frequency similar to the frequency of positive cells in PBLs. Un- 
like reative lymphoid tissue the staining is homogeneous and readily iden- 
tifies small foci of positive cells. Thus such Mabs are tumor markers iden- 
tifying the monoclonal proliferation. VB families can be subdivided by 
other Mabs which recognize a subset of the cells which react with the 
broader reagent. These Mabs allow a more precise definition of the malig- 
nant population.Anti VB Mabs have both diagnostic and therapuetlc 
potential. 

CHAIN V REGION FAMILIES IDENTIFY MALIGNANT T CELL PROLIFERATION 

T 319 T CELL RECEPTOR B CHAIN REARRANGEMENT IN HYBRIDOMAS DERIVED FROM THE EXPANDED 
POPULATION OF DOUBLE NEGATIVE T CELLS IN MRL/Mp-lpr/lpr (b) MICE. Thomas 

W. Croghan, Rebecca Rapoport, and Philip L. Cohen, University of North Carolina, 
Chapel Hill, North Carolina 27514. 
MRL mice spontaneously develop an autoimmune syndrome which closely resembles human 
Systemic Lupus Erythematosus. Expression of the recessive lymphoproliferation (b) 
gene on the MRL background results in acceleration of the disease and expansion of an 
unusual population of T cells, which fail to express L3T4 and Ly2, in the spleen and 
lymph nodes. Previous work f r o m  ths laboratory has shown diminished surface 
expression of the T cell receptor (TCR) on the aberrant cell population, although 
there appears to be polyclonal rearrangement of the /I chain and normal, or even 
increased, amounts of full length transcript for the a, p ,  and T36 subunits. In order 
to better appreciate the nature of the aberrant cells, we have derived a series of 
hybridomas from double negative cells, using BW5147 as the fusion partner. Out of 
19 lines from a single fusion, 13 had the Thy 1.2+, L1T4', Ly2- phenotype. The 
remaining lines failed to express Thy 1.2 and were not further characterized. Lines 
with the & phenotype were cloned by limiting dilution. No clone expressed the TCR 
on the surface, as detected by FACS analysis with KJ16-133 and F23.1 monoclonal 
antibodies which are directed against epitopes encoded by Vg8 variable region family. 
Initial analysis of j3 chain rearrangement revealed only two patterns of D-J joining 
events in the 5 clones tested. These results suggest the presence an important 
subpopulation within the lymph node which may contribute to the disease process. 
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T 320 RESISTANCE OF SWR/J MICE (H-2q) TO THE INDUCTION OF ARTHRITIS WITH TYPE I1 COLLA- 
GEN: INVESTIGATION OF POSSIBLE ROLE OF V T CELL RECEPTOR DELETION. Chella S. 

David, Subhashis Banerjee, Harvinder S. Luthra and john M. Stuart*. 
MN 55905; and *VA Medical Center, Memphis, lN 38104. 
The susceptibil i ty t o  the induction o f  a r t h r i t i s  with type I1 collagen i n  Freund's adjuvant 
i n  mice is linked t o  the H-2 complex, w i t h  mice o f  H-29 and H-Zr s t ra ins  being susceptible 
and other s t ra ins  being resistant.  However, SWR mice (H-29) are completely resistant to  
t h e  developnent of collagen induced a r t h r i t i s  (CIA). T h i s  could potentially be due t o  the 
genomic deletion of close to 50% o f  t he i r  V TCR genes. To investigate this further,  F1 
and F2 crosses o f  SWR w i t h  B10 (H-2b, a strgin res i s tan t  to  CIA and having a normal comple- 
ment o f  TCR genes) were made and were injected w i t h  100 ug of native bovine type I1 
collagen (BII) i n  complete Freund's adjuvant intradermally. 
crossed to  both parents and mice heterozygous and homozygous fo r  H-24 wed injected 
similarly w i t h  BII. 
when observed over 14 weeks following BII imnunization. One out o f  4 (25%) SWR backcrosses 
developed moderate grade a r t h r i t i s  when followed up over an 8 week period and 3 out of 
20 (15%) B10 backcrosses developed moderate to  severe a r t h r i t i s  4 weeks a f t e r  BII imnuniza- 
tion. 
and the i r  TCg V B  genes are being analyzed. 
Supported i n  part by the Minnesota Chapter of the Arthritis Foundation. 

Mayo Clinic, Rochester, 

(SWR x B1O)F mice were back- 

Five of the 25 (20%) (SWR x BIO)F1 mice developed low grade a r t h r i t i s  

The F and backcross mice are being monitored further fo r  developnent o f  a r t h r i t i s  

CELL RECEPTOR BETA CHAIN GENE POLYMORPHISMS ARE ASSOCIATED WITH CERTAIN 
A.G. Demaine, B.A. Plillward, R.IJ. Vaughan and K.I. Welsh. 

Department of tlolecular Immunogenetics, Guy's Hospital, London SE1 9RT, England. 
Autoimmunity is thought to be a defect in the ability of the itnniune system to 
differentiate between self and non-self antigens. Autoimmune diseases are associated with 
such phenomena as elevated levels of activated T cells, autoantibodies and infiltration of 
the affected tissues. Many have associations with inmunoregulatory genes,. particularly 
with major histocompatibility complex (WlC)  class I1 antigens and immunogobulin allotypes. 
The recent cloning of the genes which encode the alpha and beta chains of the T cell 
antigene receptor (TCR) allows further investigation of the immunogenetic background. 
U s i n g  restriction fragment length polymorphism (RFLP) analysis and TCR probes we have 
studied patients with insulin dependent diabetes mellitus (IDDM), membranous nephropathy 
(MN) and Graves' disease (GD). Using the restriction endonuclease Bgl 11, significant 
associations between a TCR constant beta chain RFLP phenotype (10.0;9.2 kilobase) and 
these particular diseases was found (P = 0.003; 0.003; 0.007 respectively). All these 
diseases are significantly associated with MHC class I1 antigen DR3. In GD 16/19 patients 
had both the 10.0;9.2 kb TCR beta phenotype and D R 3 ,  compared to 7/22 D R 3  normal controls. 
These results suggest TCR eenes contribute to the immunogenetic background of autoimmune 
diseases. In some diseases this association may be particularly si&nificant in those 
individuals possessing DR3.  

321 hTOIMMJNE DISEASES. 

~ 3 2 2  OLIGOCLONAL T LYMPHOCYTES IN THE CEREBROSPINAL FLUID OF PATIBNTS WITH 
CHRONIC PROGRESSIVE MULTIPLE SCLEROSIS, David A. Hafler, Allan D. Duby, Soon 

Jin Lee, Deborah Benjamin, J.G. Seidman, and Howard L. Weiner, Harvard Medical School, 
Boston, M 02115. We have investigated the T cell populations in the cerebrospinal fluid 
(CSF) of chronic progressive multiple sclerosis (MS) patients. Individual T cells from 
the CSF and blood were cloned prior to expansion and their clonotypes defined by analysis 
of rearranged T-cell receptor &chain and y-chain genes. Eighty seven T cell clones from 
blood and CSF of two patients with chronic progressive MS were examined for common T-cell 
receptor gene rearrangement patterns. In one patient, 18 of 28 CSP derived T-cell clones 
demonstrated common T-cell receptor gene rearrangements indicating oligoclonal T cell 
populations; in the blood, two patterns were found twice among 26 T cell clones. In 
another patient. five of 27 CSF derived clones had common T-cell receptor gene rearrange- 
ment patterns. In contrast, no common &chain rearrangement pattern was found among 67 T 
cell clones derived from the blood or CSF of a patient with subacute sclerosing panen- 
cephalitis or among 20 clones from the CSF of a patient with herpes zoster meningoen- 
cephalitis. A subject with atypical, fatal MS of eight month's duration was also studied 
and did not have oligoclonal T cells in the CSF or blood. These results demonstrate that 
clonal expansion of T cells can occur in an immune compartment such as CSP during the 
course of a non-malignant inflammatory response. 
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T 323 THE T CELL RESPONSE I N  EXPERIMENTAL ALLERGIC ENCEPHALOMYELITIS: CLOMLITY AT THE 

An iko  S .  K i r a l y ,  Ha l i na  Offner*,  A r t h u r  Vandenbark*, and E l l e n  Heber-Katz. The Wis ta r  I n s t i -  
t u t e ,  Ph i la . ,  PA 19104 and *The Veterans Admin i s t ra t i on  Medical Center, Po r t l and  OR 97207. 

Exper imental  A l l e r g i c  Encepha lomye l i t i s  (EAE), induced by  immunizat ion w i t h  mye l i n  bas i c  
p r o t e i n  (MBP) i n  CFA, serves as a model f o r  t he  s tudy  o f  CNS autoimmune diseases. Using T 
c e l l  hybridomas t o  s tudy  t h e  r e p e r t o i r e  o f  t h e  Lewis r a t  T c e l l  response t o  guinea p i g  (GP) 
MBP, we found t h a t  fus ion  o f  a p r imary  i n  v i t r o  c u l t u r e  generated a popu la t i on  i n  which 60- 
70% o f  t h e  hyb r ids  responded t o  t h e  major  encepha l i togen ic  determinant,  res idues  68-88, o f  
GP MBP. When t h e  pr imary  i n  v i t r o  c u l t u r e  was sub jec ted  t o  two f u r t h e r  rounds o f  i n  v i t r o  
s t i m u l a t i o n  w i t h  GP MBP be fore  fus ion ,  approx imate ly  90% o f  t he  hyb r ids  were s p e c i f i c  f o r  
68-88. Southern b l o t  a n a l y s i s  o f  rearrangements a t  t h e  T c e l l  r ecep to r  B cha in  l ocus  revea l -  
ed t h a t  a l l  o f  t h e  68-88-spec i f i c  hyb r ids  share one o f  two rearranged bands t h a t  i s  n o t  
shared by those clones responding t o  non-encephal i togenic determinants.  The use o f  one band 
versus t h e  o t h e r  seems t o  be d i c t a t e d  by use o f  C B l  versus CBZ. I n  f o l l o w i n g  t h e  genera t ion  
o f  GP MBP-speci f ic  long- te rm T c e l l  l i n e s  we c o n s i s t e n t l y  observed t h e  appearance o f  these 
two bands as the  o n l y  de tec tab le  rear ranged bands i n  the  l i n e ,  c o i n c i d i n g  w i t h  t h e  s e l e c t i o n  
o f  68-88-responding c e l l s  p r e v i o u s l y  shown t o  occur  i n  such l i n e s .  Th is  suggests t h a t  these 
rearrangements observed i n  the  hyb r ids  a re  p roduc t i ve  and r e l e v a n t  t o  the  disease. That a l l  
o f  t he  68-88-spec i f i c  T c e l l s  r e l e v a n t  t o  the  i n d u c t i o n  o f  EAE may share the  usage o f  one 
p a r t i c u l a r  T c e l l  V B  gene suggests a bas is  f o r  t he  a n t i - i d i o t y p i c  na tu re  o f  t h e  
aga ins t  EAE induced by immunizat ion w i t h  encepha l i togen ic  T c e l l  c lones. 

LEVEL OF ANTIGEN SPECIFICITY A M )  T CELL RECEPTOR GENE REARRAKEMENIS. Mary Pat Happ, 

p r o t e c t i o n  

T 324 FAMILIAL T-CELL RECEPTOR $OMPLEX DEFICIENCY, Jose R. Regueiro: Miguel-L6pez Botet: 
Manuel Ortiz de Landazuri, Jos6 Alcami: Alfred0 Corell: Jose M. Martin-Villa: 
Jose L. Vicario* and Antonio Arnaiz-Villena: Inmunologia *Hospital Primero de Octubre 
28041 MADRID, and +Hospital de La Princesa. MADRID. (SPAIN ) 

A T-cell receptor complex expression defect has been found in two children belonging to an - 
otherwise healthy Spanish family. One of the sibs (who had been vaccinated with attenuated pg 
liomyelitis virus) showed immunodeficiency clinics with an autoimmune syndrome, but the other 
(older) sib (vaccinated with attenuated rubella, measles, mumps and poliomyelitis viruses)has 
been symptomless throughout life. In contrast to both sibs' normal expression of other per? - 
pheral leukocyte markers by flow cytometry (including CDl,CDZ,CD4,CDB and CD16) only about 6% 
of CDZ+ T cells expressed surface antigen-specific T-cell receptor (Ti). and only about 45% - 
weakly expressed surface CD3 determinants; on the respectively remaining CD2' T cells the ex- 
pression of Ti and CD3 was undetectable. Natural Killer (NK) activity was not increased in any 
of the sibs, ruling out a high content of NK cells among their CD2' lymphocytes. In vitro - 
lymphocyte proliferative response to anti-CD3 was markedly impaired in both sibs, and the re? 
ponse was not restored by addition of rIL-2 to the cultures. PMA exerted a slight but signifl 
cant synergistic effect with anti-CD3. In contrast, lymphocyte activation via CD2 in the pre- 
sence of PMA was found to be normal. In addition, low lymphoproliferative responses to alloan 
tigens, tetanus toxoid and PHA associated to lo IL-2 production were observed. Genes enco - 
ding for Ti alpha, beta and gamma chains did not show major alterations by Southern blot ana- 
lysis. and beta chain genes rearrangements were detected in both children T cell blasts. Fami 
ly clustering suggests a genetic pathogenesis, but linkage to HLA or other blood group - 
markers has not been found. 

- 

T 325 ANALYSIS OF T-CELL RECEPTOR GENE REARRANGEMENTS IN T LYMPHOCYTES FROM CEREBROSPINAL 
FLUID, Francien T.M. Rotteveel, Ingrid Kokkelink and Cornelis J. Lucas, Central Lab. 

Netherl. Red Cross Blood Transfusion Service, incorporating the Lab. of Exp. and Clin. 
Immunology of the Univ. of Amsterdam, Amsterdam, The Netherlands. 
Characterization of T cells, present in the cerebrospinal fluid (CSF) of patients with mul- 
tiple sclerosis (MS), may contribute to the understanding of the putative immunopathologic 
role of these cells. To analyze the diversity of T cells in the CSF of MS patients, 30 cloned 
T-cell lines from each of two MS patients were surveyed for their patterns of T-cell receptor 
(TcR) B-chain gene rearrangements. Rearrangements of the gene segments of the T-cell receptor 
B-chain are required for functional B-chain gene expression. The availability of a T-cell 
receptor p-chain specific cDNA probe allows analysis of the gene rearrangement pattern with a 
number of restriction endonucleases. Southern blot analysis of the DNA of these T-cell clones 
indicated that all clones have rearrangements in the TcR B-chain genes. So far, no indica- 
tions were obtained for identical rearrangement patterns in multiple clones from a single 
patient. An additional 30 clones of one patient are analyzed at present. The results suggest 
that if there is an oligoclonal population of T cells, it represents a relatively minor frac- 
tion of the total number of T cells in the CSF of MS patients. At present CSF T cells from 
patients with other neurological diseases (including 1 Guillain-BarrP syndrome (GBS) patient 
and 1 post-infectious encephalomyelitis patient) are studied in a similar fashion. In a model 
study, the clonality of T-cell responses in vitro was studied. Repeated stimulation with 
tetanus toxoid was surveyed by analysis of TcR B-chain rearrangements. 
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T 326 ANALYSIS OF THE T CELL RECEPTOR a and 8 CHAINS OF KJ-23+, I-E BINDING, T cell 
HYBRIWHAS. Marcia Blackman, Terri Wade, Jerry Bill, John Kappler and Philippa 
Marrack. National Jewish Center For Immunology and Respiratory Medicine, Denver, 
CO 80206 

The relative contribution of a and B chains to the specificicy of a T cell receptor is 
not known. An examination of V gene usage in T cell receptors specific for closely related 
antigen and restricting molecules has not revealed a simple correlation between T Cell 
specificity and particular Va or V 8  genes. However. using a monoclonal antibody, KJ-23, we 
have identified an unusual V B  (KJ-23) that often recognizes I-E. Southern blot analysis of 
KJ-Z~+ hybridomas reveals that d l  J81 and JBZ gene segments can contribute to an I-E 
binding, KJ-23+ chain, indicacing that the J componenc of the 5 chain is noc critical for 
I-E recognition. We have examined the diversity of a chain-. that can be med in 
association with the KJ-23+ VB for I-E recognition. RNA isolaced fran hybrids was screened 
with a panel of Va-specific probes and Ja-specific oligomers. The contribution of these 
data to our underscanding of T cell recognicion of MHC will be discussed. 

T 327 IUDUCTIOU OF IUOSITOL PHOSPHOLIPID HYDROLYSIS BY ANTI-T-CELL RECEPTOR ANTIBODY OR 
AUTIGEY STIHULATIOU IU A MJRIUE, AUTIGEU-SPECIFIC, HELPER T-CELL LIUE. Ezio Bonvini, 

William L. Farrarl. Karen DeBell, Thomas Hoffman, Richard Hodes2 and Hichael Taplits2; 
Lab. of Cell Biology, DBBP, CDB. US-FDA, Bethesda, HD 20892, ILab. of Molecular Imnoregu- 
lation, B W ,  UCI-FCRF, Frederick, HD 21701 and 21mmumology Branch, UCI, Bethesda. HD 20892. 
Several pieces of evidence indicate that a rise in cytoplasmic calcium, possibly mobilized 
from intracellular stores, may be part of the mechanism whereby the T-cell antigen receptor 
signal is transduced. Activation of inositol phospholipid turnover, which lead to the f o m -  
tion of the calcium-mobilizing molecule, inositol (1,4,5)trisphosphate (Ins(1,4,5)P3). may 
represent an early event in transmembrane signalling by the antigen receptor. Clone 10-5-17 
(a 810 I-Ab mouse spleen-derived L3T4+, Lyt2-, Keyhole-Limpet Hemocyanin (KLH)-specif ic, 
IL-2-dependent, helper T-cell line). which is positive for the T-cell receptor VBeta8 deter- 
mimant recognized by the F23.1 antibody (F23.1Ab). was used in this study. 10-5-17 cells 
proliferate when treated with F23.1Ab conjugated to sepharose beads, or in response to KLH 
presented by I-Ab-positive antigen presenting cells (APC) . Treatment of [3H1-inositol-pre- 
labeled 10-5-17 cells with sepharose-F23.1Ab resulted in rapid intracellular accumlation of 
[3Hl-inoaitol phosphates ( [3Hl-InsP, [3Hl-InsP2 and 13H1-InsP3), concomitant with 
a decrease in the proportion and of [3Hl-inositol-labeled phosphatidylinositol (4)phosphate 
and phosphatidylinositol (4.5fbisphosphate. Accumulation of f3Hl-inositol phosphates was al- 
so observed after treatment of 10-5-17 cells with KLH-pulsed. T-cells-depleted, spleen cells 
from B10 mice, although a delayed response (30 min.) was observed. probably due to a require- 
ment for cell-to-cell contact. KLH-pulsed. BIO.A APC failed to elicit a similar response. 

T 328 CHARACTERIZATION OF T CELL RECEPTOR GENES DISTINCT FROM THE MATURE a/B HETERO- 
DIMER. David Cohen+. Jean-Pierre devlllartay', Ellen Nielsen+, Frits Koning*, 
David Lewiso, and John Coligan*. +LCB, NIDDK and *LIG, NIAID, NIH, Bethesda, 
MD and ODept. of Pediatrics, University of Washington, Seattle, WA. 

The isolation of additional T cell receptor (TCR) genes may help to clarify the pathways 
of T cell differentiation, the process by which a T lymphocyte learns to recognize self 
major histocompatibility antigen, and the diverse function of helper and suppressor T 
lymphocytes, which have been postulated to reside i n  distinct TCR's. As the first step 
i n  understanding the function of these additional TCR's. we are seeking to define the 
scope of the TCR-Y gene family, and of the genes encoding proteins which pair with Y to 
form a TCR. We uill present sequence data concerning TCR cDNA clones which we have 
isolated and characterized from immature T cell tumors, and data concerning their expres- 
sion in immature human and mouse thymic tissue. Two such human Y-related clones can be 
differentiated from each other by mRNA size (1.9 vs. 2.OKb) and by their pattern of 
hybridization. One clone is expressed i n  the T cell lines PEER, HPB-ALL, and K7, while 
the other is expressed in K7, but not i n  PEER or HPB-ALL. Studies will be presented to 
distinguish whether these clones represent 2 related members of a gene family, similar to 
CY1 and CYtl i n  the mouse, or whether they correspond to some other unexpected tran- 
scripts. 
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T329 ANTIGEN SPECIFIC MHC UNRESTRICTED T CELL HELP: EVIDENCE FOR DUAL RECOGNITION. Mary 
K. Crow, J u a n  A. J o v e r ,  E l l i o t  K. C h a r t a s h  and S t e v e n  M. Fr iedman ,  The H o s p i t a l  f o r  
S p e c i a l  Surgery,  New York, N.Y. 10021. 

The mechanism by which T cells are constrained t o  recognize an t igen  on ly  in a s s o c i a t i o n  wi th  
self MHC d e t e r m i n a n t s  r e m a i n s  un reso lved .  We r e c e n t l y  r e p o r t e d  t h a t  d i r e c t  i n t e r a c t i o n  
be tween  c l o n e d  a l l o s p e c i f i c  human h e l p e r  T (Th) c e l l s  and a l l o g e n e i c  B ce l l s  b e a r i n g  t h e  
r e l e v a n t  DR an t igen  l e a d s  t o  t h e  expression of a B cel l  s p e c i f i c  a c t i v a t i o n  ant igen,  BLAST- 
2. Presumably, BLAST-2 expression is t r i g g e r e d  by binding of t h e  Th cel l  an t igen  r e c e p t o r  
t o  DR If so, Th-induced BLAST-2 e x p r e s s i o n  may p r o v i d e  a 
s e n s i t i v e  a s say  for i n v e s t i g a t i n g  t h e  a n t i g e n i c  s t r u c t u r e  recognized by t h e  T cell receptor .  
To t h i s  end,  w e  have examined t h e  i n d u c t i o n  of BLAST-2 b y a  c l o n e d ,  t r i n i t r o l p h e n y l ( T N P )  
a l t e r ed - se l f  r e a c t i v e  human Th cell, E-11. After 16 hours  of cocu l tu re  wi th  E-11 cells, > 
305 of a l l  TNP-modified a l logene ic  B cells, r ega rd le s s  of t h e i r  DR haplotype, are induced t o  
expres s  BLAST-2. While e l l  does no t  t r i g g e r  BLAST-2 expression on unmodified B cells, even 
if t hey  expres s  t h e  "restricting" DR ant igen,  w e  have determined t h a t  6 1 1  cells incubated 
w i t h  TNP (but  n o t  DNP) conjugated s o l u b l e  p r o t e i n s  or TNP-conjugated Ia- cells induce BLAST- 
2 on unmodi f i ed  B cells. These  r e s u l t s  s u g g e s t  t h a t  t h e  T c e l l  r e c e p t o r  f o r  a n t i g e n  
c o n s i s t s  of two d i s t i n c t  binding sites which appear t o  funct ion sequent ia l ly .  One is a high 
a f f i n i t y  (or e a s i l y  access ib l e )  site, which recognizes  foreign an t igen  alone. The o t h e r  is 
a low a f f i n i t y  (or n o r m a l l y  i n a c c e s s i b l e )  MHC b i n d i n g  s i te  which is e i t h e r  i nduced ,  
i n c r e a s e s  its a f f i n i t y  fo r ,  or is exposed t o  b i n d  po lymorph ic  c l a s s  11 d e t e r m i n a n t s  o n l y  
af ter  t h e  binding si te for fo re ign  an t igen  has  been engaged. 

a n t i g e n  on t h e  B c e l l  su r face .  

T 330 DIVERSITY OF T-LYMPHOCYTE ANTIGEN RECEPTORS IN RESPONSES TO HAPTENS AND 
TO AUTOANTICENS, Jorg T. Epplen, Johanna Chluba, Ari Hinkkanen, U te  Hochgeschwender, 

Bettina Kempkes, Victor Steimle and Hubertus Stockinger, Juniw Research Unit, Max-Planck-Institute 
for Immunobiology, PO Box 1169, D7800 Freiburg, FRG. 
Vertebrate T lymphocytes a r e  able to recognize specifically a multitude of antigens in the context  of 
MHC-encoded glycoproteins by their T cel l  r ecep tw  (TCRs). The diversity in antigenlMHC specifi- 
c i t i e s  results from the combination of multiple germline elements, junctional and so-called N-region 
diversity as well as combinatorial association of the  TCRo and f3 chains . W e  investigated the actual 
reper toire  in a "grimary" response of C57/BL6 (86) mice to  a hapten: Almost 40% of the T cell  clones 
in a panel H-2K /TNP-specific killers expressed an  identically composed a/E chain combination a s  
their  TCR (Hochgexhwender e t  al. 1986a,b). These results a r e  currently compared with a panel of T 
cel l  clones from hyperimmune mice. In addition the  TCRs have been analyzed in several autoimmune 
situations: i) Autoreactive T cel l  clones and hypidomas from 8 6  mice that  secreted Interleukin-2 af ter  
stimulation with MHC class I1 antigens (i.e. 1A ) alone; ii) MHC class 11-restricted autoreactive T cell  
c lones from patients with reactive arthritis; iii) Autoaggressive r a t  T cell clones specific for myelin 
basic protein that  elicit  experimental  autoimmune encephalomyelitis. Implicatlbns of the TCR 
s t ruc tu re  on the pathogenesis of autoimmune disease a r e  discussed. 

Supported by the  Deutsche Forvrhungsgemeinschaft. 

Hochgexhwender,  U. et al. Nature 322, 376 (1986a). 
Hochgeschwender, U. .f 3. (1986bsubmitted). 

T 331 HNHLYSIS OF- T-CELL R E C E P T O R  S T R U C T I J R E  AND w w r i o b i  CISIN'; 
CHIMERIC T-CELL R E C E F T O R / I M M U N O G L O E L ~ L I N  IlOLECULES. P i  la 

E s t e s s ,  Mark Davis a n d  V e r n o n  r .  01. B e c t o n - O i c k i n s o n  Inirnunocytoinetry 
systems, M t .  V i e w ,  C A .  a n d  S t a n f o r d  U n i v e r s i t y  M e d i c a l  S c h o o l ,  S t a n f o r d ,  
C A  
The s i l n r l a r i t y  b e t w e e n  T - - s e l l  r - ecep to r -  a l p h a  a n d  b e t a  c h a i n s  a n d  
imi r iu r io log lobu l in  h e a v y  a n d  l i g h t  c h a i n s  h a s  beerr t h e  b a s i s  f o r  a ' s e r i e s  
o f  m o l e c u l a r  c o n s t r u c t i o n s  d e s i 3 n e c l  to  test stt u c t u r - e / F u n c t i o n  
r e l a t e d n e s s  b e t w e e n  t h e  t w o  k i n d s  o f  e f f e c t o r  m o l e c u l e s  C h i m e r i c  DNA 
m o l e c u l e s  h a v i n q  i n u r i n e  d a n s y l  s p e c ~ f  ic imi r iunog lobu l in  h e a v y  ancl l i c ] t i t  
c h a i n  v a r i a b l e  r e g i o n  DNA s p l i c e d  5 '  t o  T-cell r e c e p t o r  a l p h d  a n d  be ta  
c o n s t a n t  r-egl-on DNA h a v e  b e e n  c o n s t r u c t e d  a n d  t,rar!.=fec t e d  i n t o  mur- ine T 
ar id  B c e l l  l i n e s .  P r e l i r n i n a r ' y  n o r t h e r n  b l o t s  i n d i c a t e  e x p r e s s i o n  o f  ? c P  
m R N A  i n  S p 2 / 0  sells, a l t h r J u g h  n o  d d n s y l  b i n d i n g  m o l e c u l e s  a r e  d e t e c t a b l e  
o n  t h e  c e l l  s l u r f a c e .  A n a l y s i s  o f  i n t r - a c e l l u l L i r  arid c e l l  s u r  fac.e 
c h i m e r i c  proteins is i t - )  p r o g r e e .  A d d i C i o n d l  c o n s t r u c t s  hav1n . j  T c R  
v a r i a b l e  r egior is spliced t o  i m m u n o g l o b u l i n  iieavi: ail& 1 1 q h t  o h n l n  
c o n s t a n t  r e g i o n s  h a v e  a l s o  b e e n  u v n s t r - u c t e d  arid will be s i i i i i l ' i r l y  
t r a n s f e c t e d .  I t  is o u r  e x p e c t a t i o r i  t h a t  s ~ c h  m o l e c u l e s  w i l l  p r o v i d e  
r J 5 e f u l  i n f o r m a t i o n  a b o u t  t h e  t e r t i a r y  n a t u t - e  o f  T - - c e l l  r e c e p t o r s  a n d  be 
v a l u a b l e  r e a g e r i t s  i n  t h e  s t u d y  c.f i n t e r m o l e c u l a r  i n t e r a c t i o n s  i n  t h e  ? I  
c o m p l e x .  
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T 332 AMLLYSIS OF ?HE BALB T-CELL R E P ~ I R E  '10 ANTIGENS OF WINED SEWEWE AND 
CCNFOIFIATICN, A. Fotedar, M. van Hoof, P. Kilgannon, J. Ratanavongsiri, M. Bayer, 
A. Fu, T.G. Wegmann and B. Singh, lkpt. of Ium~nolcgy, Miversity of Alberta, 
-ton, Alberta (IAMLDA T6G 4R7. 

m e  T cell receptor genes ending the a and p chains of the T ell receptor are king 
analyzed fran OUT panel of T cell hybridcams reactive to beef insulin iud ply 18 (a 
synthetic plypeptide antigen of defined sequence atad conformtion). 
reactive I A ~  restricted T cell hybrims &ained from MLB mice can 
into two groups cn the basis of antigen specificity. The first group of hybrids are 
reactive to beef insulin, but not pork insulin: A20.2.15 and W8 are members of this 
group. 
is a prototype member of this group. 'Ihe a and p T cell reptor genes expressed in 
A20.2.15 a prototype Group I hybrid wre analyzed ky sequencing cCNA clones. 
expressed ky this cell uses Vpl, Dkl, 2i.l. 'Ihe a gene expressed uses mvel Va 
and Ja qenes rwt previously descri . , a beef insulin hybrid with an antigen 
specificity very similar to ?GO, does m t  use Vplr tut expresses Jpl.l. 
confirmed by the finding that antisera raised against synthetic J 1.1 peptides 
precipitate hetercdimers suspiciously like K!R mlecules from btl! A20 and W8 tut not 
other T cells. 
not use Jpl.1. 
case seems to follow mre Jp than Vp. 
cell response, to assess the generality of these findings. 

Beef insulin 
classified 

'Ihe second group of hybridms are reactive to both beef and prk insulin: B8c3X 

m e  p gene 

"his is 

the other hand B8CX (a Group I1 hybrid) has deleted C p l  and dDes 
This data seems to imply that antigen specificity in this particular 

We are currently studying the BALB anti-ply 18 T 

T 333 SECRETION OF CHIMERIC T CELL RECEPTOR-IMMUNOGLOBULIN FUSIOIC XOTZINS, Nicholas R.J. 
Gascoigne? Christopher Goodnow, Karla Dudzik and Mark M. Davis, Scripps Clinic and 
Research Foundation, La Jolla CA 92037(*), Stanford University, Stanford CA 94305. 

To enable us to produce large quantites of soluble T cell receptor protein for detailed 
biochemical and biophysical studies, we have investigated the use of immunoglobulin-T cell 
receptor gene fusions. 
variable regions and immunoglobulin constant regions. 
plasma cells, chimeric proteins are produced that express both immunoglobulin and T cell 
receptor antigenic determinants. 
and the protein A binding sites of IgG. A chimeric heavy-chain protein containing the T 
cell receptor alpha-chain variable domain and the constant domains of immunoglobulin- 2a 
associates with a normal immunoglobulin -light chain to form a tetrameric (H L ) immuno- 
globulin molecule which is secreted. 
by passage over protein A columns. 

We have constructed chimeric genes containing T cell receptor 
When such genes are transfected into 

These include a T cell receptor idiotypic determinant 

2 2 .  Substantial amounts of the protein are easily purified 

T 334 CHIMERIC T-CELL RECEPTOR GENES AS TOOL5 IN ANALYZING 1-CELL/TARGET-CELL 
INTERACTIONS. Joan Goverman and Leroy Hood, California Institute of Technology, Pasadena, 
CA 91125. 

We have recently proposed a model of T-cell antigen recognition in which the T-cell 
receptor and immunoglobulin (1s) molecules have structural and functional similaritles 
(Goverman, J., Hunkapiller, 1. and Hood, L., Cell 45, 475, 1986). In order to test the 
premise of this model, we have constructed hybrid T-cell receptor genes in which the 
variable regions of the T-cell receptor are replaced with the variable regions of an Ig 
molecule specific for the antigen phosphorylcholine. We are introducing chimeric genes 
into T cells to generate T cells specific for a soluble antigen rather than cellularly 
presented, MHC-associated antigen. Using these transfected T cells and the ability to 
conjugate the antigen to different types of target cells, we will examine independently 
the interactions of T-cell cell-surface molecules and target-cell molecules and the 
influence of these interactions on T-cell activation and effector function. 
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T335 
Sciences Center, Denver, Co 80262. 

We have immunized NZB mice with the T3 complex isolated from a human 
T cell line, HPB-MLT (HPB), to see if antibodies could be raised that 
crossreact with the murine T3 equivalent. Three animals were immunized 
with an affinity-purified preparation of the T3 complex and after 3-5 
immunizations, all of the mice were producing antisera that precipitated 
the T3 proteins from mouse T cell hybridomas, as well as from the human 
line. The antisera was characterized by immunoprecipitation of surface- 
labeled whole cell lysates and subsequent analysis by SDS-PAGE. Auto- 
radiograms of gels showed two low molecular weight (MW) bands, one at 
about 20,000 daltons and another somewhat lower, in lanes containing 
samples from immune mice, but not in a control which was run with serum 
from an unimmunized mouse. If samples from immune mice were reduced and 
run in the 2nd dimension, in addition to one or two spots lying on the 
diagonal in the 20-25 kd region, a third spot with an apparent MW of 20- 
21 kd could be observed slightly above the diagonal. Spleen cells from 
two of these animals were fused to the mouse myeloma P3-X63AgE.653 to 
obtain monoclonal antibodies to murine T3 molecules. At the time of 
writing, one monoclonal antibody has been obtained which binds to two 
mouse T cell hybrids in addition to HPB. 

MOUSE ANTIBODY TO THE MURINE HOMOMGUE OF T3, Kathryn Haskins, 
Barbara Davis Center for Childhood Diabetes, U. Colo. Health 

T 336 Molecular Analysis of the Antigen Receptor of Myoglobin-specific T Cell Clones. 
Ishihara, Toshiki, Alexandra Livingstone, Tullia Linsten, Mark Davis and C. Garrison 
Pathman, Medicinellmmunology, Stanford University, Stanford, CA 

Despite all the information which has been generated concerning the T cell receptor for antigen, 
little is known about the structurelfunction relationship of the ternary complex of the T cell 
antigen receptor, antigen receptor, antigen and MHC. In order to investigate this, we have 
established four sperm whale myoglobin reactive T cell clones (8.2, 9.4, 11.3 and 12.2) which are 
derived from different individual mice, but have similar recognition patterns to a panel of 
synthetic peptides defining the epitope 112-118, and are restricted by the I-Ed molecule. These 
T cell clones were examined for rearrangement of their T cell receptor alpha and beta chain 
genes. Southern and Northern blot anaiyses of beta chain genes showed that these T cell clones 
all utilized vBc5.29 J ~ 2 . 7  and C62. Rearrangement of the alpha chain genes for these four 
clones was also examined. Using the pulsed field gel electrophoesis technique, it was shown that 
all four T cell clones had different patterns of alpha gene rearrangement. To investigate alpha 
gene usage, six probes from different V alpha gene families were used to hybridize with Northern 
blot filters. Data suggested that similar V alpha genes might be used by these four clones. 
However at least two different3 alpha genes were used by Northern blot analysis with severalx 
alpha probes. Sequence studies are underway to confirm the expected identity of V beta usage 
and to examine the question of possible homology among V alpha usage. 

94305 

T 337 CORRELATION OF T CELL RECEPTOR STRUCTURE AND FUNCTION. 
N. A. Johnson, F.M. Carland. J .  Heilig*, S .  Tonegawa*, P.M. Allen', and L. H. 

Glimchey, Harvard Sch. of Public Health, Boston, MA, *Mass. I n s t .  of Tech., Cambridge, 
MA and Washington Univ. Sch. of Med., S t .  Louis, MO,  USA 

activation requires a very well- defined nominal antigen, a panel of cloned T ce l l s  
specific for that  nominal antigen, and a way t o  define the recognition site(s7 i n  the 
Class I 1  molecule. We have established such a system in our laboratory by producing a 
panel of cloned T cell  hybridomas specific for  the well-defined protein antigen hen 
egg lysozyme (HEL) .  identifying the precise location of the HEL amino acids recognized 
by such T ce l l s  and uti l izing a panel of cloned Class I1 m u t a n t  antigen-presenting 
cell  l ines t o  define s i t e s  on the Class I1 molecule tha t  interact w i t h  the T cell  
receptor and the HEL moiety. This analysis has revealed multiple d is t inc t  
spec i f ic i t ies  recognized by the panel of HEL-specific T hybridomas. consistent with 
the enormous diversity of the T cell repertoire. 
observations t o  t h e  molecular level by sequencing the T cell  receptor alpha and beta 
chain genes isolated from cDNA l ibraries of e i g h t  of these hybridomas. The combina- 
to r ia l  relationship o f  the variable, diversity and j o i n i n g  segments of these hybrid- 
omas' a and 6 chain genes t o  antigen/Ia recognition will be discussed. 

Correlating T cell  receptor gene structure with patterns of functional T cell 

We have now extended these 
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T338 BIOSYNTHESIS OF THE HUMAN TCR. 
AND ASSOCIATION OF p CHAIN WITH CD3 IN ABSENCE OF a CHAIN. 

M. Lew, W. Lee Maloy, Robert Valas and John E. Coligan, LIG, NIAID, NIH, Bethesda, MD 
20892. 
Studies on the biosynthesis and assembly of the TCR-CD3 complex have been seriously 

hampered by the lack of reagents specific for the individual components of the complex. 
Using recently developed anti-peptide antisera specific for the TCR a and p chains, and 
the CD3 6 ckain, we have studied the biosyntbesis and assembly of CD3-TCR in a C03 cell 
line, a CD3 T cell lines (as judged by FACS-analysis). 
In all cell lines tested, a 30-35 kD molecule could be precipitated with the anti-p chain 
antiserum after metabolic labeling. N-terminal amino acid analysis of this protein from 
two cell lines confirmed that this protein is the TCR p chain. Moreover, part of this p 
chain protein is intracellularly associated with the CD3 complex, even in CD3 cell lines 
which have no a-chain mRNA. 
contain N-linked glycosylation unit(s), extensive charge heterogeneity due to sialic acid 
residues is lacking, indicating that the majority of these proteins have not undergone 
final processing associated with cell surface expression. The results show that both TCR 
expressing and non-expressing cell lines can produce p chain which associates 
intracellularly with the CD3 complex. This strongly supports the notion that the a chain 
protein is the limiting factor in TCR expression. 

EVIDENCE FOR FREE INTRACELLULAR p CHAIN PROTEIN 
Frits Koning, Andrew 

T cell clone and in several CD3 

Although both the intracellular p-chain and CD3 proteins 

T 339 CHARACTERIZATION OF M U R I N E  T3  A N D  T3-ASSOCIATED MOLECULES. R.T. Kubo, M.L. 
Pigeon,  W.  Born, P. Marrack, J .  Kappler.  Nat ional  Jewish Center  for  Immunology 
and Resp i r a to ry  Medicine,  Denver, CO. 

Se ro log ic  i d e n t i f i c a t i o n  of t h e  murine T3 has been achieved using a n t i s e r a  prepared 
from Armenian hamsters immunized wi th  a f f i n i t y  p u r i f i e d  human T3. These a n t i s e r a  a r e  
capable  of immunoprecipitating t h e  human T3/T c e l l  an t igen  r ecep to r  (TcR) complex, and also 
chey d e t e c t  similar molecular canplexes by i m u n o p r e c i p i t a t i o n  of s u r f a c e  labeled murine T 
cells i nd icac ing  t h e  presence of a c ros s - r eac t ive  e p i t o p e ( s )  on human and murlne T3. 
Seve ra l  hamster-mouse hybr idmas  s e c r e t i n g  an t i -hman  T3 monoclonal an t ibod ie s  (nab) whlch 
c ross  r e a c t  w i th  murine T3 as a s ses sed  by i m u n o p r e c i p i t a t i o n  have been produced. These 
Mab do not  d e t e c t  s u r f a c e  expressed T3 ep i topes  as they  d i d  not  react with l i v e  T cells by 
immunofluorescenc s t a i n i n g  nor d i d  t hey  a c t i v a t e  T c e l l s .  Using t h e  m i l d  
d e t e r g e n t , d i g i t o n i n ,  t o  p repa re  ly saces  of s u r f a c e  l a b e l e d  thymocytes from day 1 6  and 17 
f e t a l  thymasee, t h e  anti-T3 Mab immunoprecipitated,  i n  a d d i t i o n  t o  t h e  T3 molecules ,  a 
hecerodimeric molecule (approximate molecular weight of 80,000) canposed t o  two subun i t s  of 
45 kD and 34 kD. This  heterodimer w a s  not  de t ec t ed  by a xenogeneic pan-react ive r a b b i t  
anti-mouse TcR ant iserum and may r e p r e s e n t  an new c l a s s  of TcR molecule.  

~ 3 4 0  POSSIBLE ROLE OF NONRANDOM DNA SEQUENCE VARIATION IN THE EVOLUTION 
OF IMMUNE GENE STRUCTURE AND EXPRESSION, Gene Levinson and George 
A. Gutman, University of California, Irvine CA 92717. 

Repetitive DNA sequences provide raw material from which a variety of im- 
portant controlling elements may arise, including (but not restricted to) 
a variety of immune system functions. Many controlling elements contain 
simple tandem repeats: examples include sites that function in generation 
of T-cell receptor and antibody diversity, immunoglobulin class-switching, 
and transcriptional enhancement of mouse MHC genes. Computer analysis of 
a broad range of published and unpublished sequence data suggest that such 
simple tandem repeats arise by accumulation of tandem insertions, appar- 
ently generated by a slipped-strand mispairing mechanism. 

Modulated methylation of CG dinucleotides is a mechanism involved in con- 
trol of gene expression. Computer analysis of sequence data suggests that 
elimination of CG dinucleotides by deamination, at sites where they are 
not needed, may have contributed to dramatic patterns of nonrandom se- 
quence composition evident in both peptide coding and noncoding regions of 
a broad range of genes, including genes involved in immune responsiveness. 
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T341 HETEROGENEITY OF THE 1' CELL RESPONSP 'I0 S I ' k R Z I  W t 1 A I . E  'MYOC.I.ORIN, 
Alexandra M. Livingstone, Jonathan B. Rothbard and ( (,Yw%on Fathman, Stanford 
University, Stanford CA 94305. 

Antigen-specific T cell proliferative lines were established from individual 1 X l \  ; 2  mice 
immunised with sperm whale myoglobin. We had previously used synthetic p e p I 1 0 e ~  1.) identify 
two epitopes (spanning residues 70-78 and 112-118 respectively) w i t h i n  the  middlr P\ ir,csgen 
bromide fragment (residues 56-131) of sperm whale myoglobin. The lines were 1 1  I -efore 
selected for reactivity to  fragment 56-131, then cloned by limiting dilution. A n  inili.3' wreen 
with synthetic peptides divided the clones into three groups: 1) specific for epitopes I' Lolving 
residue 109; 2) specific for epitopes within the sequence 110-121; and 3) specific for unidentified 
epitopes within residues 56-131. Analysis of these clones on the fluorescence-activated cell 
sorter, using monoclonal antibodies specific for T cell receptor V g  gene products, suggested that 
I-Ed -restricted clones showed a disproportionately high usage of the TcR vBc5 (Vg8) gent' 
family (see the abstract  by P. Morel e t  al.). Further analysis of these clones showed that  the T 
cell response to  a defined antigenic region could be extremely heterogeneous. Three distinct 
reactivity patterns could be observed for I-Ed -restricted clones specific for epitopes within the 
eight residue sequence 111-118. Similarly, clones specific for epitopes involving residue 109 had 
three completely different reactivity patterns on synthetic peptides spanning this residue. To 
determine the lower limits of this heterogeneity, we ha+e asked whether clones with 
indistinguishable antigen specificity and MHC restriction, f ro ,  different mice, use the same T 
cell receptor genes. The results a r e  discussed in  the accornpar, tng abstract  by T. lshihara e t  al. 

T 342NEW INTERACTIONS OF HUMAN T CELL RECEPTORS I N  RESPONSE TO ANTIBODY BINDING, Nadia 
Harano, David Holowka and Barbara E3aird. Corne l l  Universi ty ,  I t haca  NY 14853. 

I n t e r a c t i o n s  and r e d i s t r i b u t i o n  of t h e  T3 complex on T-cell  l i n e  Ju rka t  were examined 
us ing  t h e  anti-T3 monoclonal ant ibody OKT3. Binding 1251-OKT3 t o  Ju rka t  c e l l s  is complete 
i n  <lOmin. a t  4OC. When t h e  cells are warmed t o  room temperature  or 37% i n  t h e  presence 
of 1251-OKT3 t h e r e  is a n  energy-dependent 33-1002 i n c r e a s e  i n  binding sites. Th i s  
i nc rease  may be due t o  expression of l a t e n t  r ecep to r s  from a cytoplasmic pool o r  l imi t ed  
r e c e p t o r  r ecyc l ing .  No evidence w a s  found for "shedding" of t h e  T3 an t igen  a t  room 
temperature  or 37OC. When cells wi th  bound 12514KT3 are incubated without  any a d d i t i o n a l  
ant ibody some r a d i o a c t i v i t y  is re l eased  bu t  t h e  T3 an t igen  remains cell a s soc ia t ed  as it 
is a b l e  t o  rebind ant ibody when f r e s h  12514KT3 is added. After overnight  incubat ion of 
cells a t  37% with unlabeled OKT3 very l i t t l e  1251-OKT3 can bind compared to cells t h a t  
have not been exposed to ant ibody,  but  after incubat ion with 1251-OKT3 overnight  a l l  
i n i t i a l l y  bound r a d i o a c t i v i t y  remains c e l l  a s soc ia t ed .  Evidence t h a t  i n t e r n a l i z a t i o n  is 
occuring comes from t h e  observat ion t h a t  less than 302 of t h e  bound 1251-OKT3 is a c i d  
d i s s o c i a b l e  after 1-2 hours  a t  room temperature  compared t o  a lmost  90% when t h e  cells are 
a t  4OC. Cy toske le t a l  a s s o c i a t i o n  of t h e  T3 an t igen  i n  response t o  1251-OKT3 was examined. 
The d i v a l e n t  an t ibody  which c r o s s l i n k s  T3 r e n d e r s  25-40% of t h e  T3 r e s i s t a n t  t o  
s o l u b i l i z a t i o n  by Tr i ton  X-100 compared t o  only 10-15s with monovalent Fab' fragments.  
Thus c r o s s l i n k i n g  of t h e  T3 complex a p p e a r s  t o  f a c i l i t a t e  new i n t e r a c t i o n s  w i t h  
cy toske le ton  which may be similar t o  those  c y t o s k e l e t a l  a s s o c i a t i o n s  shown t o  c o r r e l a t e  
w i th  c e l l  t r i g g e r i n g  i n  t h e  IgE recep to r  system. 

T 343 ANALYSIS OF HUMAN T CELL AND ANTIGEN RECEPTOR REPERTOIRE I N  KIDNEY ALLOGRAFT RE- 
JECTION. C. Micel i ,  T. Barry,  0. J. Finn., Div. Immunology, Duke Univ. Med. Center.  

I n f i l t r a t i n g  T c e l l s  p re sen t  i n  needle  b iops i e s  of kidneys undergoing r e j e c t i o n  have been 
e s t a b l i s h e d  as long term l i n e s .  Over 45 b iops i e s  have been cul tured.  Every c e l l  l i n e  ana- 
lyzed e x h i b i t s  s p e c i f i c  cy to tox ic  k i l l i n g  d i r e c t e d  a g a i n s t  one o r  more of t h e  donor HLA 
s p e c i f i c i t i e s .  While most c e l l  l i n e s  con ta in  a mixture of T4C and T8+ subse t s ,  a predomin- 
ance of T4+ c e l l s  c o r r e l a t e s  with c l a s s  I1 an t igen  d i r e c t e d  k i l l i n g .  A T4+, HLA-DR-3 spec- 
i f i c  c lone has  been i s o l a t e d  from one p a r e n t a l  l i n e  confirming a r o l e  f o r  T4+ c l a s s  11 spec- 
i f i c  cy to tox ic  T c e l l s .  In  a number of c e l l  l i n e s  a subpopulat ion of c e l l s  co-expressing T4 
and T8 an t igens  has  been observed. Coexistence of t h r e e  subpopulat ions i n  bulk c u l t u r e s  (T4, 
T8, T4T8) has  allowed us t o  analyze d i f f e r e n t  T c e l l  subse t s  from t h e  same r e j e c t i o n  and t o  
c o r r e l a t e  t h e i r  func t ion  and phenotype with t h e i r  f i n e  s p e c i f i c i t y  f o r  donor ant igens.  MH3 
l i n e  is a mixture of T4, T8 and T4T8 c e l l s  cy to tox ic  aga ins t  donor an t igens  HLA-All, -A29 
and -DR7. A l l  t h r e e  c e l l  subse t s  have been i s o l a t e d  and t h e i r  func t ion  and s p e c i f i c i t i e s  
analyzed. Northern b l o t s  have shown t h e s e  T c e l l s  t o  express  T i  a and 8 bu t  not  y messages. 
W e  a r e  c u r r e n t l y  analyzing t h e  T c e l l  r ecep to r  gene r e p e r t o i r e  used by these  T c e l l s .  Pre- 
dominant Ti6 gene rearrangements have been seen on Southern b l o t s  from EH1 and J2L bulk c e l l  
l i n e s .  EH1 i s  a predominately T4+, donor s p e c i f i c ,  cy to tox ic  T cell l i n e  t h a t  has  been cul-  
t u red  f o r  only 6 weeks p r i o r  t o  DNA e x t r a c t i o n ,  while  J2L is  a T4+ DR-3 s p e c i f i c  cy to tox ic  
l i n e  t h a t  has  been c a r r i e d  f o r  2 years .  Each of t h e s e  l i n e s  e x h i b i t s  only one rearranged 
Ti8 band. This  prel iminary d a t a  suggests  t h e  expansion of a l i m i t e d  number of T c e l l  c lones 
wi th in  an a l l o g r a f t .  
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T 344 MECHANISMS OF IMMUNE RESPONSE GENE CONTROL, Kazumasa asawara, 
W. Lee Maloy and Ronald H. Schwartz, Laboratory of Immunolgy,%AID, MD 

20892. Immune response (Ir) gene regulated nonresponsiveness is thought to 
arise by one of two distinct mechanisms. Either the major histocompatibility 
complex (MHC)-encoded molecules fail to physically interact adequately with the 
antigen, preventing activation of T cells with appropriate receptors, or they 
limit the expressed repertoire of T cell clones such that no T cells are available 
to be activated by existing complexes of MHC-encoded molecules and antigens. 
However, the relative importance of each of these mechanisms has not been 
clearly established. The antigenic determinant consisting of residues ,43 to 58 
of the pigeon cytochrorne c sequence has been mapped to id.entify residues that 

interact with the T cell receptor and those that may interact with the la 
E%cule. By using single amino acid substitutions at these positions, it was 
Kssible to chan e the peptide without altering its ability to interact with the 

roviding a method for selectively probing for holes 
in the T cell repertoirb. In BfO mice 18 different analogs were tested and all 
were immuno enic, eliciting at least some T cell clones specific for the 
immunogen. Yhese experiments demonstrate the vast .potential of the T cell 
population to recognize many different analo s, each in a unique way, and 
suggest that constraints on the diversity of t l e  T cell repertoire may not be a 
major explanation for Ir gene defects. 

HC-encoded mo?ecule thus 

T345  EXPRESSION M D  REACTIVITY OF A HYElRID T CELL RECEFTOR, J e n n i f e r  F’ayne and Br ig i t te  
T. Huber, T u f t s  U n i v e r s i t y  School  of Medic ine ,  Boston, MA 02111. 

During T c e l l  a n t i g e n  r e c o g n i t i o n ,  t h r e e  m o l e c u l e s :  
msjor  h i s t o c o m p a t i b i l i t y  a n t i g e n ,  and f o r e i g n  a n t i g e n ,  a s s o c i a t e  t o  trigger T ce l l  
a c t i v a t i o n .  P r e c i s e l y  bow t h e  t r i m o l e c u l a r  complex a g g r e g a t e s  is u n c l e a r .  S e v e r a l  
i n s u l i n - s p e c i f i c  T hybridomas of h e l p e r  phenotype  have  been i s o l a t e d  and c h a r a c t e r i z e d  i n  
t h i s  l a b o r a t o r y .  Three, d i f f e r i n g  i n  Ia r e s t r i c t i o n  and a n t i g e n  f i n e  s p e c i f i c i t y  w e r e  
s e l e c t e d  f o r  t h e s e  s t u d i e s .  f i s i o n  of two of  t h e  T hyhridomas, which u s e  d i f f e r e n t  b u t  
c l o s e l y  r e l a t e d  Tcr a and 6 g e n e s ,  g e n e r a t e s  a n o v e l  r e a c t i v i t y  i n  t h e  r e s u l t i n g  d o u b l e  
hyhridomas. W e  b e l i e v e  t h e  new r e a c t i v i t y  i s  due t o  t h e  e x p r e s s i o n  o f  a h y b r i d  Tcr.  The 
e x p r e s s i o n  of t h e  hybr id  T c r  i s  b e i n g  v e r i f i e d  by several methods. T c r  a- and 6-loss 
v a r i a n t s  have  been  i d e n t i f i e d  and are b e i n g  i s o l a t e d  to:  I )  t r a o s f e c t  w i t h  non-parenta l  a- 
o r  6-cDNA i n  e x p r e s s i o n  v e c t o r  c o n s t r u c t s ;  2 )  f u s e  w i t h  r e c i p r o c a l  loss v a r i a n t s .  
e x p r e s s i o n  and f u r t h e r  a n t i g e n  b i n d i n g  c h a r a c t e r i s t i c s  w i l l  b e  examined i n  t h e  h y b r i d  as 
compared t o  t h e  p a r e n t a l  Tcr .  T h i s  i n f o r m a t i o n  may r e v e a l  t h e  c o n t r i b u t i o n  of t h e  T c r  
and  c h a i n s  t o  t h e  combining s i t e ( s )  of t h e  T c r  molecule .  
mature  T cells c o u l d  ( a l s o )  p r o v i d e  a molecular framework t o  a p p l y  t o  p o t e n t i a l  T c r  b i n d i n g  
d u r i n g  s u c h  developmenta l  e v e n t s  as t h e  i n d u c t i o n  o f  t o l e r a n c e  and T c e l l  e d u c a t i o n .  

t h e  T c e l l  a n t i g e n  r e c e p t o r  ( T c r ) ,  a 

I d i o t y p e  

Unders tanding  o f  t h e  T c r  i n  

T 346 TRANSFECTION ANALYSIS OF THE CONTRIBUTIONS OF TI a AND p CHAINS TO T CELL 
SPECIFICITY. T. Saito. A. Weiss. J. Miller. and R.N. Gennain, Laboratory of Immunology. MAID. NIH, 
Bethesda, MD 20892 

To determine the conmbution of the clonotypic Ti afj hetwodimer to the antigen and/or MHC specificty of mature T cells, we 
have msfected expressable forms of cloned Ti a and/or p genes into either human or mouse T cells, and analyzed the 
transfected cells for Ti-T3 expression and responses to various combinations of antigen and Ia molecules. Introduction of either 
the Ti a or p gene of the 2B4 T hybridoma (pigeon cytochrome C responsive in the context of E P E a  ) into TI- human 
Jurkat T cells led to reexpression of surface T3. and the ability to induce IL-2 production by stimulation with anticlonotypic 
or anti-T3 anti- reactive with the human-mouse Ti-T3 complexes. However, neither of these mixed Ti molecules mediated 
specific responses to pigeon cytochrome plus EpkEa. Jurkat cells transfected with and expressing both the mouse a and p 
gene products From 2B4, in contrast. responded to antigen with the same fine specificity and MHC restricticn a the donor 
mouse T cell. Modulation experiments established that only the expected Ti afj krerodimers were associated with T3 on these 
Jurkat cells. These data thus establish that the a single receptor s t ~ ~ c i u r e  (the Tiaa hetercdimer) is neceSSary and sufficient to 
dcfme the dual specikity of Ia-restricted T cells. Additional m f e c t i o n  experiments in which the 2B4p gene was expressed in 
m o w  T hybridomas of related but distinct specificity demonstrated the formation of new receptors with a pmhctable mixed 
specilicity. consistant with the f3 gene product playing a map1 mIe in the MHC restriction specificity of both the parent and 
the transfected cell. These lam results have imponant implications fa single vs. dual site models of T cell receptor function. 
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T 347 FINE SPECIFICITY AND T CELL RECEPTOR 6-CHAIN GENE REARRANGEMENTS OF FIVE 
H-2Db SPECIFIC CYTOTOXIC T CELL CLONES. Marco Schilham, Rosmarie Lang. 
Robbert Benner and Hans Hengartner. Erasmus University, Rotterdam, The 
Netherlands and The University of Zurich, Zurich, Switzerland. 

A panel of H-zb allospecific cytotoxic T cell  clones of BALB/c origin have been 
produced. Six different clones were distinguished according t o  the following cr i te -  
r ia.  F i r s t ,  the fine specificity was determined by testing cytotoxicity and prolife- 
ration against target ce l l s  of d i f fe r  n t  haplotypes. One clone (221) recognized H- 
2 ~ ~ ,  the other clones recognized H-2D'. One of the Ob-specific clones (433) also 
recognized I -Ek .  This cross-reactivity seemed t o  be of a higher a f f in i ty  than the 
original specificity as could be demonstrated by cold target competition experiments 
as well as by inhibition of cytotoxicity with a-Lyt-2 monoclonal antibodies. Second, 
the clones were analyzed wi h anti-clonotypic antibodies directed against T cell  
clone 3F9 (BALB/c anti-H-2D 1. Only one clone (653) reacted w i t h  the anti-clonotypic 
antibodies. The t h i r d  cri terion was the pattern of rearrangements of the DNA coding 
for the 6-chain of the T cell  antigen receptor. This pattern was different for each 
of t h e  clones, which means that a l l  clones have been derived from different pre- 
cursors. Interestingly, clone 653 (which reacts w i t h  the 3F9 specific monoclonal 
antibody) has deleted the CB1 gene, whereas th i s  gene i s  functionally expressed in 
3F9. 

6 

T 348 ANALYSIS Of T-CELL RECEPTOR STRUCTURES SPECIFIC FOR MINIMAL PEPTIDE/Ia 
DETERMINANTS. Ni labh  S h a s t r i ,  Joan Kobori ,  Chery l  Davis ,  Emma Saffman and Leroy 

Hood, C a l i f o r n i a  I n s t i t u t e  of  Technology, Pasadena, CA 91125. 
To a n a l y z e  t h e  a n t i g e n / I a  r e c o g n i t i o n  f u n c t i o n  o f  t h e  T-cell r e c e p t o r ,  we have 

g e n e r a t e d  p a n e l s  of  T-cell i l o n s  specbf i ( i  f o r  p e p t i d e  74-96 o f  hen lysozyme and four  
d i f f e r e n t  I a  molecules  (Ak, E , A f i n e  s p e c i f i c i t y  a n a l y s i s  u s i n g  s y n t h e t i c  
v a r i a n t  p e p t i d e s  and a p p r o p r i a t e  a n t i g e n  p r e s e n t i n g  cel ls ,  showed t h a t  t h e  I a  molecules  
r e s t r i c t i n g  r e c o g n i t i o n  had a profound i n f l u e n c e  on t h e  minimal p e p t i d e  d e t e r m i n a n t s  
recognized .  We have c l o n e d  and sequenced t h e  genes  of t h e  (I and .3-chains o f  t h e  T-ce l l  
r e c e p t o r  from genomic or cDNA l i b r a r i e s  c o n s t r u c t e d  from s e v e r a l  o f  t h e s e  T cells .  The 
e x p r e s s i o n  of t h e s e  genes  among t h e  p a n e l s  of T-cell c l o n e s  and fo l lowing  gene t r a n s f e r  
i n t o  o t h e r  T-cell l i n e s  is being  ana lyzed  t o  de te rmine  t h e  c o r r e l a t i o n s  between t h e  
r e c e p t o r  s t r u c t u r e  and its r e c o g n i t i o n  f u n c t i o n .  

and A m- '). 

T 349, EVIDENCE FOR 'RJO STATES OF LPA-1 AND TBE T CELL ANTIGEN RECEPTOR: 
TBEIR RELATIONSHIPS ON T CELL SURFACES. Tarek M. Shata, Urszula Krzych, 
and George K.Levis. University of Maryland at Baltimore.Ba1timore.W 21201 
Studies of monoclonal clonotype-anti-clonotype interactions have shown a 
temperature dependent increase in apparent avidity. No significant 
differences were observed in saturation at any of the tested temperatures. 
Q10 analysis from 4C to 42C revealed a sharp transition at lSC, above which 
the avidity became temperature independent. Similar temperature dependency 
was not found for binding of anti-class I antibodies to the same T cells. 
These studies, together with receptor alkylation studies, suggest two 
states of the antigen receptor. One state is characterized by low avidity 
anti-clonotype binding at temperatures t15C. and the other state is 
characterized by high avidity anti-clonotype binding at temperatures >15C. 
Further studies, using a new monoclonal antibcdy against LFA-1 or a LFA-1 
like molecule also revealed low avidity and high avidity binding states 
that were temperature dependent. A relationship between clonotype 
expression and high avidity anti-LFA binding was suggested by binding 
studies using variant T cell clones which had been selected for loss of 
clonotypic structures. Loss of clonotypic structures correlated with loss 
of high avidity anti-LFA-1 binding. These experiments suggest a previously 
unknown relationship between LFA-1 and the T cell antigen receptor. 
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T 350 J a  AND Jp REGIONS OF THE T CELL RECEPTOR HETEROOIMER ARE INVOLVED IN ANTIGEN-Ia 
MEDIATED TRIGGERING OF T CELL HYBRIDOMAS, Bhagirath S i n g h ,  Jana Lauzon, Ester 
Fraga, Michel Boyer, Wallace Smart, Hartien van Hoof, Pat Kilgannon and Arun 
Fotedar, University of Alberta, Edmonton, Alberta, CANADA T6G 2H7 

Beef insulin specific T cell hybridoma A20.2.15 secretes interleukin-2 (IL-2) i n  response 
to  beef insulin presented by I-Ad containing antigen presenting cells.  We have recently 
reported the complete sequence of the p-chain of the T cell receptor of this hybridoma 
(PNAS (USA) 83:8163, 1985). The a-chain encoding the T cell  receptor has  also been 
sequenced (Fotedar e t  a l . ,  this volume). A previously identified Jgl.l sequence is  
used by the p chain whereas the a-chain uses a new J a  ( J a  A20.2) sequence. 
and Jp  sequences for th i s  hybridoma are known. In order t o  define t h e  role of J region 
in antigen recognition and triggering of T ce l l s ,  we have used antibodies generated 
against the Ja and Jp regions of the A20.2.15 hybridoma. Heptapeptide containing J 
sequence and undecapeptide containing Ja  A20.2 sequence were synthesized by t h e  sol!a*' 
phase peptide synthesis. HPLC purified peptides were cross-linked to  KLH. New Zealand 
white rabbits were repeatedly imnunized w i t h  these conjugates and antisera were collected 
a t  various time intervals. 
antisera precipitated TCR molecules from the A20.2.15 cells.  
blocked the antigen-IAd mediated IL-2 release from the A20.2.15 cells.  
J a  and Jp antisera completely inhibited the response of A20.2.15 ce l l s  whereas normal 
rabbit serum has no effect on these ce l l s .  
are directly involved i n  antigen-Ia mediated triggering of T cell  hybridomas. 

Thus,  both J a  

These antisera bound to  t h e  J a  and J p  peptides and Jp 
In addition these antisera 

Mixture o f  anti 

We therefore conclude tha t  J a  and Jp  regions 

T 3 5 1 COMPARISON OF AN ANTIGENMC-SPECIFIC T CELL REPERTOIRE IN THREE 
CONGENIC STRAINS OF MICE, Simna B. Sorger, Louis A. Matis, Pamela J. Fink, 
Isaac Engel, and Stephen M. Hedrick, University of California, San Diego, La Jolla CA 
92093. 

We have previously described the BI0.A pigeon cytochrome c-specific T cell response in terms of 
functional phenotypes and T cell receptor (TCR) gene usage. All BIO.A T cell clones studied respond 
to antigen in association with syngeneic BIO.A APCs, and mssreact to antigen in association with 
one or two allogeneic variants of the I-E encoded MHC molecules. In congenic strains of mice 
expressing these allogeneic MHC alleles [BlO.A(SR) and BlO.S(9R)I, pigeon cytochrome c-speciiic 
T cells exhibit very similar MHC crossreactivities. Our goal was to determine whether the same MHC 
crossTeactivc T cell clones were expressed in each appmpnate strain, or whether each T cell repertoire 
was unique. The results indicate that identical Va-Ja and V J combinations were expressed by the 
major pigeon cytochrome c-specific response phenotype in Kl8.A and BIO.A(SR) mice. In contrast, 
B1O.A and BlO.S(9R) mice exhibit similar response phenotypes to pigeon cytochrome c but express 
distinctly different TCR genes. These results indicate that the TCR repertoire is highly selected during 
the development of the immune system. The data also show that for the response in each strain, all of 
the gene elements involved in the generation of diversity appeared to be limited and therefore selected 
and imporrant in the determination of TCR spedicity. We axe currently working to determine whether 
other MHC-restricted responses as well as alloreactive responses show the same degree of structural 
selection. 

T 352 STRUCTURE OF AN ARSONATESPECIFIC T CELL RECEPTOR AND THE PREDOMINANT USE 
OF ITS Va GENE IN THE ARSONATE RESPONSE OF CAFl MICE. 
Kut-Nie Tan. Barry Datlof, Allan M. Maxam, and Anjana Rao. Dana-Farber Cancer Institute and Harvard 
Medical School. Boston. Massachusetts 02115 USA 

We have cloned and sequenced the a and 6 chain T cell receptor genes from the arsonate (ARS)II-Ad specific helper cell clone 
Ar-5 isolated from a CAF, mouse. The 6 chain utilised VBZ. DBZ. and 162.6. while the a chain utilised a member of the Va3 
family and an unusual la identical to Ja20 in the 3' region (39 bases) but differing in the 5' region (14 bases) which we temed 
Jam. (Nomenclarure based on h e n b e r g .  et al. Ann. Rev. Immunol. 4529.1986.) One other arsonate-reactive T cell clone, 
Ar-I .  rearranged the Same V a  and VB genes as Ar-5. whereas another. Ar-4. did not rearrange either of these V segments. 
Expression of Va3 a chain, but not VBZ. is spongly correlated with B T S O M ~ ~  recognition in CAFl mice. CAFl mice were 
immunised with ARS-KLH, and subsequently the immune spleen cells were stimulated with ARS-OVA, in the absence of 
exogenous serum proteins or growth factors. This protocol selects for survival of ARS-reactive helper T cells. Nonhcm 
analysis shows that immune spleen cells stimulated with ARS-OVA in culture over 2-4 weeks exprcss >4-fold more 
Va3-hybndising mRNA than control cells stimulated with OVA alone (data were normalised to total Ca RNA). Expression of 
VBZ mRNA was not detected in these. spleen cell cultures. Using oligonucleotide prcbes spanning the Ar-5 V-I junction. we 
are testing whether the Va3-la combination expressed in the ARS mass cultures is the same as in clone Ar-5. We an also 
aansfening the Ar-5 a gene into T cells with diffaent 6 chains to test whether the Ar-5 Va3-Ja20' encodes sufficient structural 
lnfamation for recognition of ARS.  
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T353REGULATION O F  GENE EXPRESSZON FOR THE 2OkD GLYCOPROTEIN O F  THE T 3 / T  
CELL RECEPTOR COMPLEX (T3-6 c h a i n ) .  
P e t e r  v a n  d e n  E l s e n * ,  K a t i a  G e o r g o p o u l o s  a n d  Cox T e r h o r s t .  
L a b .  o f  M o l e c u l a r  Immuno logy ,  D a n a - F a r b e r  C a n c e r  I n s t i t u t e ,  B o s t o n ,  
MA 0 2 1 1 5 .  

T r a n s c r i p t i o n  o f  t h e  g e n e  c o d i n g  f o r  t h e  20kD g l y c o p r o t e i n  o f  t h e  T3 T c e l l  
r e c e p t o r  c o m p l e x  i s  e v i d e n t  o n l y  i n  T - c e l l s  a s  a s s e s s e d  by N o r t h e r n  b l o t t i n g  
e x p e r i m e n t s  a n d  n o t  i n  o t h e r  c e l l  t y p e s .  I n  o r d e r  t o  s t u d y  t h e  m e c h a n i s m  o f  
t h i s  a p p a r e n t  t i s s u e - s p e c i f i c  e x p r e s s i o n  w e  h a v e  i s o l a t e d  a n d  c h a r a c t e r i z e d  
t h e  g e n e s  e n c o d i n g  b o t h  t h e  human a n d  m u r i n e  T3-6 c h a i n .  B o t h  g e n e s  h a v e  a n  
i d e n t i c a l  o r g a n i z a t i o n  a n d  c o m p r i s e  5 e x o n s .  X n t e r e s t i n g l y  t h e y  d o  n o t  c o n -  
t a i n  t h e  s o - c a l l e d  TATA a n d  CAAT b o x e s  f o u n d  i n  many e u k a r y o t i c  p r o m o t e r s .  
D N A  f r a g m e n t s  c o m p r i s i n g  t h e  p u t a t i v e  p r o m o t e r  s e q u e n c e  h a v e  b e e n . i s o l a t e d  
a n d  f u s e d  t o  t h e  g e n e  c o d i n g  f o r  c h l o r o a m p h e n i c o l  t r a n s f e r a a e  (CAT). T h e s e  
h y b r i d  p l a s m i d s  w e r e  i n t r o d u c e d  i n t o  a v a r i e t y  o f  c e l l s  a n d  t e s t e d  f o r  t h e  
p r o d u c t i o n  o f  CAT enzyme  i n  a t r a n s c i e n t  a s s a y .  The  r e s u l t s ' o f  t h e s e  a n a l y s i s  
h a v e  shown  t h a t  t h e  a c t i v i t y  o f  t h e  T3-6 p r o m o t e r  i s  n o t  r e s t i c t e d  t o ' T - c e l l s  
o n l y .  N u c l e a r  r u n - o f f  a s s a y s  h a v e  i n d i c a t e d  t h a t  i n i t i a t i o n  o f  t r a n s c r i p -  
t i o n  a l s o  o c c u r s  i n  non T - c e l l s .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  e v e n t s  p o s t  
t h e  i n i t i a t i o n  o f  t r a n s c r i p t i o n  a r e  r e s p o n s i b l e  f o r  t h e  t i s s u e - s p e c i f i c  
a p p e a r a n c e  o f  t h e  T3-6 mRNA.  
* P r e s e n t  a d d r e s s : D e p a r t m e n t  o f  I m m u n o h a e m a t o l o g y  a n d  B l o o d b a n k ,  A c a d e m i c  
H o s p i t a l  L e i d e n ,  P o s t h u s  9 6 0 0 ,  2 3 0 0  R C  L e i d e n ,  The  N e t h e r l a n d s .  

T 354 THE EFFECT OF THE NZW C E 1 .  582 and DB2 DELETION ON THE T CELL REPERTOIRE, David L.  
Woodland, Br ian  L .  Kotz in  and Ed Palmer, Nat iona l  Jewish  Center f o r  Immunology and 
Resp i r a to ry  Medicine,  t h e  VA Hospi ta l  and Un ive r s i ty  of Colorado Hea l th  Science: 
Cen te r ,  Denver, CO, 

H e  are i n t e r e s t e d  i n  de te rmining  t h e  r e l a t i v e  importance of  DE and JE gene segments i n  
t h e  gene ra t ion  of t h e  T cell an t igen  r ecep to r  (TcR) r e p e r t o i r e .  To t h i s  end ,  w e  are well 
advanced i n  t h e  gene ra t ion  of BALB/c and C57BL/6 mice which are congenic f o r  the  6 cha in  
a l l e l e  of New Zealand White (NZW) mice. The TCR 6 chain  locus  i n  NZW mice carries a 
d e l e t i o n  of  CBl, 562 and DB2 gene segments and can gene ra t e  o n l y  30% of  t h e  p o s s i b l e  VB-DE- 
JB rearrangements t h a t  can occur i n  normal mice. This reduc t ion  of 6 chain  rearrangements 
might be expressed  as a s i g n i f i c a n t  r educ t ion  of t he  precursor  f r equenc ie s  of T cells 
a g a i n s t  c e r t a r n  an t igens .  Thus, p recursor  f r equenc ie s  of T cells r e a c t i v e  a g a i n s t  s p e c l f l c  
an t igens  w i l l  be determined by l i m i t i n g  d i l u t i o n  a n a l y s i s .  Mice congenic f o r  t h i s  d e l e t i o n  
of f? chain  segments may be unresponsive t o  sme an t igens  and t h e  e x t e n t  of t h e  l l m i c a t i o n  
of an t igen  r e a c t i v i t i e s  may r e f l e c t  t h e  r e l a t i v e  importance of  t h e  J and D segments i n  t he  
gene ra t ion  of t h e  r e c e p t o r  r e p e r t o i r e  in T Cel ls .  

Accessory Molecules 

T400 INTRATHYMIC T CELL DIFFERENTIATION AND THE THYMIC MICROENVIRONMENT, Becky Adkins 
and I r v i n g  L. Weissman, S tan fo rd  Un ive r s i ty ,  S tanford ,  CA 94305 

To s tudy  the  d i f f e r e n t i a t i o n  o f  thymic p rogen i to r  c e l l s  independent ly  of t h e i r  a b i l i t y  t o  
home t o  the  thymus, p u r i f i e d  L3T4-Lyt-2 c e l l s  (donor c e l l s )  w e r e  i n j e c t e d  d i r e c t l y  i n t o  
the  thymuses of normal, non- i r r ad ia t ed  animais.  The i n j e c t e d  donor cells homed s e l e c t i v e l y  
t o  thymic c o r t i c a l  areas, p r o l i f e r a t e d  ex tens ive ly ,  and gave rise t o  the  normal p ropor t ions  
of  L3T4/Lyt-2 phenotypic s u b s e t s  w i th in  5 days o f  i n j ec t ion ,  Analyses of donor c e l l s  a t  
earlier t i m e s  a f t e r  i n j e c t i o n  sugges ted  t h a t  t he  L3T4 Lyt-2 t h y m c y t e  subpopula t ion  may 
con ta in  s e v e r a l  d i s t i n c t  types  of p rogen i to r  c e l l s .  Experiments t o  test  t h i s  hypothes is  
a r e  c u r r e n t l y  underway. 
I n  o t h e r  exper iments ,  w e  have found t h a t  thymic c o r t i c a l  e p i t h e l i a l  c e l l s  coexpress  I-A 
an t igens  and an an t igen  (6C3-Ag) a s s o c i a t e d  wi th  B-lineage p r o l i f e r a t i o n  and d i f f e r e n t i a -  
t i on .  Among s o l i d  lymphoid organs ,  on ly  the  thymus con ta ins  6C3-Ag+ c e l l s  and wi th in  
the  thymus, 6C3-Ag is  found exc lus ive ly  on e p i t h e l i a l  cells and nu r se  cells  i n  c o r t i c a l  
reg ions .  I n  a d d i t i o n ,  t h e  express ion  of  6C3-Ag on thymic ep i the l ium i s  developmentally 
r egu la t ed ,  appear ing  f i r s t  a t  1 week fo l lowing  b i r t h .  To test the  r o l e ( s )  of  t he  6C3-Ag 
and/or  6C3-Agt c o r t i c a l  e p i t h e l i a l  cells on  in t r a thymic  T c e l l  matura t ion ,  w e  have begun 
-- i n  v ivo  t rea tment  of  mice wi th  anti-6C3-Ag monoclonal an t ibod ie s .  
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T 401 I N  VIVO USE OF MONOCLONAL ANTI-T CELL ANTIBODIES, Hugh Auchincloss,  Jr., 

General Hosp i t a l ,  Boston, Massachusetts 02114. Monoclonal an t ibod ie s  d i r e c t e d  
a t  T c e l l  d i f f e r e n t i a t i o n  an t igens  (L3T4 and Lyt2) have been used i n  vivo t o  
modify immune responses.  I n i t i a l  experiments sought opt imal  cond i t ions  f o r  
t reatment .  I n t r a p e r i t o n e a l  i n j e c t i o n s  were as e f f e c t i v e  a s  intravenous 
admin i s t r a t ion ;  thymectomy po ten t i a t ed  t h e  e f f e c t i v e n e s s  o f  L3T4 an t ibod ies ;  
more frequent  admin i s t r a t ion  o f  LytZ an t ibod ie s  compared t o  L3T4 were r equ i r ed ;  
an t ibod ie s  of d i f f e r e n t  c l a s s e s  (IgGPb vs. IgM) and d i f f e r e n t  s p e c i e s  ( r a t  vs. 
mouse) were e f f e c t i v e  i n  mice. Addit ional  experiments t e s t e d  t h e  e f f e c t i v e n e s s  
o f  d i f f e r e n t  an t ibod ie s  i n  prolonging s k i n  g r a f t  s u r v i v a l  of d i f f e r e n t  an t igen ic  
combinations.  Class  I d i s p a r a t e  g r a f t s  were va r i ab ly  prolonged by LytZ 
an t ibod ie s  and both Class I1 and minor-antigen d i s p a r a t e  g r a f t s  were prolonged 
by L3T4 an t ibod ie s .  
g r a f t s  were reduced by L3T4 an t ibod ie s .  These experiments provide i n s i g h t  i n t o  
the  mechanisms of immune responses  t o  a l l o a n t i g e n s  and may h e l p  t o  improve t h e  
use of monoclonal an t ibod ie s  f o r  modifying t h e s e  responses .  

Theodore G. Mayer, Rafik Ghobrial ,  and Henry J. Winn, Massachusetts 

F i n a l l y ,  B c e l l  responses  t o  a l l o a n t i g e n s  presented on s k i n  

T402 EVIDENCE THAT LFA-3 ACTIVATES T CELLS V I A  THE CD2 RECEPTOR. B.E. B ie re r ,  
A. Peterson,  Y. T a k a i ,  J. Greenstein,  S. Herrmann, B. Seed, S . J .  Burakoff.  

Dana-Farber Cancer I n s t i t u t e  and Massachusetts General  Hospi ta l ,  Boston, MA 02215. 
Monoclonal a n t i b o d i e s  (MAb) d i r e c t e d  a g a i n s t  t h e  CD2 molecule e i t h e r  i n h i b i t ,  or, in 

c e r t a i n  combinations of MAb, s t i m u l a t e  T c e l l  p r o l i f e r a t i o n .  Recent evidence has  
suggested t h a t  CD2 may be a T c e l l  r e c e p t o r  w h o s e  l igand is LFA-3, a broadly d i s t r i b u t e d  
g lycopro te in  of 60kD. MAb t o  LFA-3 i n h i b i t  by binding t o  t h e  t a r g e t  or s t imu la to r  c e l l .  
Human PBL w i l l  r o s e t t e  w i th  autologous e ry th rocy te s  (E) .  
p r o l i f e r a t i o n  of human PBL is augmented by cos t imula t ion  with human E,  most d rama t i ca l ly  
demonstrated a t  l i m i t i n g  doses  of mitogenic anti-CD3 MAb or PHA. This  augmented p r o l i -  
f e r a t i o n  is i n h i b i t e d  by t reatment  w i th  e i t h e r  anti-CDZ or anti-LFA-3 MAb, suggest ing 
that t h e  enhanced s t imu la t ion  provided by c o c u l t u r e  wi th  human E may be mediated by CD2 
on t h e  T c e l l  i n t e r a c t i n g  with LFA-3 on t h e  red c e l l .  Recently,  a xenogeneic murine T 
c e l l  hybridoma t h a t  produces in t e r l euk in -2  (IL2) in response t o  JY, an EBV-transformed 
human B c e l l  line, has been in fec t ed  wi th  a d e f e c t i v e  r e t r o v i r u s  con ta in ing  t h e  CD2 cDNA, 
and s e l e c t e d  by r e s i s t a n c e  t o  t h e  a n t i b i o t i c  G41B. By i n d i r e c t  immunofluorescence, 
s e v e r a l  c lones  expres s  t h e  CD2 molecule.  In t h e s e  c lones ,  anti-CDZ and anti-LFA-3 MAb 
i n h i b i t  IL2 production s t imu la t ed  by JY. St imula t ion  of t h e s e  c e l l s  with combinations 
of anti-CDZ MAb and p u r i f i e d  LFA-3 a r e  c u r r e n t l y  being explored. 

W e  have demonstrated t h a t  

f403 REGULATION OF EXPRESSION OF LYT 2 I N  T CELL HYBRIWMAS. Amy M. Carbone, Phi l ippa 
Marrack and John Kappler.  Department of Medicine, Nat ional  Jewish Center  f o r  
Immunology and ResplrdtOrY Medlcine,  Denver, Colorado 80206 

We have s t u d i e d  che r e g u l a t i o n  of expres s ion  of t h e  T c e l l  s u r f a c e  marker Lyt2 by 
f u s i n g  Lyt2+ c e l l s  with c e l l s  t h a t  do no< express  t h i s  marker. We then  looked for  a t r ans -  
a c t i n g  f a c t o r  t h a t  would p o s i t i v e l y  or nega t ive ly  r e g u l a t e  Lyt2 expres s ion .  We found cha t  
when t h e  AKR chymma BW5147 (Lyt2.1-) was fused wich SJL lymph node c e l l s  (96% Lyt2.2') t h e  
r e s u l c i n g  hybrids  expressed n e i t h e r  Lyt2.1 (EW5147 a l l e l e )  nor Lyt2.2 (SJL a l l e l e ) .  We 
concluded from t h i s  result t h a t  a t r ans -ac t ing ,  nega t ive ly  r e g u l a t o r y  f a c t o r  con t r ibu ted  by 
t h e  81.15147 genome supres ses  t h e  expr s s ion  of Lyt2.2 from t h e  normal SJL parent .  Lack of 
Lyt2.2 expres s ion  w a s  not  due t o  chromosomal loss s i n c e  Lyt2- hybrids  t e s t e d  by Southern 
a n a l y s i s  c a r r i e d  a t  least one LytZ a l l e l e  o r i g i n a t i n g  from t h e  SJL parent .  Furthermore,  
nega t ive  r e g u l a t i o n  of Lyt2 expres s ion  w a - ~  at  t h e  l e v e l  of t r a n s c r i p t i o n  as demonstrated by 
t h e  lack  of LyC2 mRNA i n  t h e s e  hybr lds .  We have shown t h a t  t h e  Lyt2 gene i n  Lyt2+ tumor 
c e l l s  is undermethylated,  whereas c h i s  gene is heav i ly  methylaced i n  l i v e r  and i n  Lyt2- 
tumor c e l l s .  We a r e  c u r r e n t l y  s tudy ing  t h e  me thy la t ion  s ta te  of t h e  Lyt2- hybr idmas  and 
of normal LYt2+ lymph node c e l l s  t o  decermine whether methylat ion of t h e  Lyt2 gene plays an 
important  r o l e  i n  t h e  r e g u l a t i o n  of Lyc2 expres s ion .  
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T404 
Institute. Boston, MA 02115. 
kd alpha and 95 kb beta subunit. 
LFA-1 and Mac-1. 
expressed on monocytes, neutrophils, tissue macrophagea and CTLs. Tryptic peptide amino acid 
sequences from the immunoaffinity purified molecule were used to design oligonucleotide 
probes for the alpha purified subunit. Screening of a lambda gtlO size-selected cDNA library 
from PHA-induced HL-60 cells yielded 8 positive clones. 
further study and its complete sequence revealed that: 1. it contains the whole coding region 
for the p150.95 alpha chain; 2. the alpha subunit of ~150.95 is a transmembrane polypeptide 
with a classical signal peptide and a short cytoplasmic tail: 3. the homology with the alpha 
subunits of the vitronectin and fibronectin receptors is not restricted to the N-terminus 
part of the polypeptide. 
presented. 

cDNA CLONING AND PRIMARY SEQUENCE OF THE ALPHA SUBUNIT OF p150.95, Angel Corbi, 
Linda ntller, Karen O'Connor, Tom Roberts and Timothy Springer, Dana-Farber Cancer 

~150.95 is a non-covalently associated heterodimer with a 150 
The beta subunit is common to two other glycoproteins, 

p150,95 is known to be involved in cell adhesion processes and is normally 

A 4.9 kb clone waa subjected to 

The complete amino acid sequence of the ~150.95 alpha chain will be 

T405 
It has been proposed that L3T4 interacts with MHC to increase the overall avidity of the 
T cell receptor (TcR) for antigen in association with MHC. We have used two experimental 
systems to further examine the role of L3T4 in the activation of T cells.+In t+e first 
system, antigen recognition by two unusual class-I1 MHC-restricted, Lyt-2 L3T4 clones was 
shown to be inhibited by anti-L3T4 mAbs, but not by anti-Lyt-2 6 s .  These results suggested 
that L3T4 and the TcR were physically close during antigen recognition, probably as part of 
a multimolecular complex from which Lyt-2 was excluded. We obtained+furthEr evidence of an 
interaction between L3T4 and the TcR using class XI-restricted L3T4 Lyt-2 
by non-MHC ligands such as the F23.1 6, Con A and PMA. Activation by F23.1 was maximal 
when the 6 was presented on a solid phase such as sepharose beads or tissue-culture 
plastic. Inhibition by anti-L3T4 mAbs was seen only at suboptimal concentrations of solid- 
phase F23.1. Similarly, anti-L3T4 mnbs inhibited responses to suboptimal, but not optimal, 
concentrations of Con A. However, the weak responses to soluble F23.1 or  to PMA were not 
inhibited by anti-L3T4 mAbs. Such antibodies were therefore not inherently inhibitory, as 
has previously been suggested, but required TcR ligation for effect. These results suggest 
that there is an interaction between L3T4 and the TcR, independent of interaction of either 
molecule with the MHC. Only very high avidity TcR/ligand interactions (such as those pro- 
duced by high concentrations of Con A or of F23.1 on plastic) are unaffected by the steric 
hindrance resulting from the ligation of L3T4 by 6 s .  

ROLE OF L3T4 IN T CELL ACTIVATION. Barbara Fazekas de St. Groth and Trevor Owens, 
Walter and Eliza Hall Institute, Melbourne, Victoria 3050, Australia. 

clones stimulated 

T 406 AUTCRINE REGULATION OF T CELL ACTIVATION Ly-6A/E MOLECULES BY I N T E R F E R O N - W ,  
Francis J. h m n t ,  Merck Sharp & bhme Research Laboratories, Rahway, N J  07065. 

The m r i n e  Ly-6A/E surface mlecules  a r e  capable of transducing triggering s ignals  in  T 
c e l l s  and thus provide a potent ia l  a l te rna t ive  pathway €or T c e l l  act ivat ion.  
Expression of these molecules is augmented a f t e r  mitogenic s t i m l a t i o n  of T c e l l s .  We 
demnstrated (2. Iumunol. 137, 201, 1986) that exogenous interferon (1FN)-gam 
dramatically enhancesLy;6GIE i n  rest ing T cells. Since IFN-gamma is produced upon T 
c e l l  s t i m l a t i o n ,  the poss ib i l i ty  exis ted t h a t  increased Ly-6A/E in  s t inulated T c e l l s  
r e f l e c t s  a response t o  IFN-gamma. This was explored using T c e l l s  from specif ic  
pathogen f r e e  C57B1/6 (Ly-6A) and BALB/c (Ly-6E) mice s t inulated with concanavalin A 
(Con A) or ionomycin + PMA. I t  was found t h a t  supernatants from Con A s t i m l a t e d  T 
c e l l s  could induce Ly-6A/E expression in  res t ing T cells. Such a c t i v i t y  was abrogated 
by treatment of Con A s t i m l a t e d  T c e l l s  with cyclosporin A, which blocks IFN-gam 
production or by addition of a IIk3nOClOMl antibody (MAb) anti-IFN-gamrm t o  the 
supernatants. Addition of anti-IFN-gamma MAb t o  Con A or ionomycin + Ary\ st inulated T 
c e l l s  prevented Ly-6A/E enhanceuent but not blastogenesis or  expression of IL-2 and 
t ransfer r in  receptors. Therefore, endogenous IF"-gamrm select ively upregulates Ly-6A/E 
expression through an autocrine c i rcu i t .  The use of a n t i - I M - g a m  MAb t o  generate 
act ivated T c e l l s  lacking Ly-6A/E molecules should prove useful t o  fur ther  define the 
functional r o l e  of these molecules. 

a l so  
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T407 ROLE OF L3T4 I N  T CELL ACTIVATION, Denise Gay. John Kappler and Phi l ippa Marrack, 
Nacional Jewish Censer f o r  Immunology and Respiracory Medicine,  Denver, W 

I: has been pos tu l a t ed  chdc che murine T c e l l  molecule L3T4 enhances T c e l l  r ecep to r  
i n t e r a c t i o n  with antigen/MHC by binding t o  a monmorphlc r eg ion  of t h e  an t igen  p resen t ing  
c e l l  I a  p ro te in .  We have used a planar membrane system co demonccrate t h a t  c h i s  L3T4:Ia 
in t e rdcc ion  does t ake  pldce.  A r d r e  T c e l l  h y b r i d m a  whlch responds t o  class I Dd procein 
bus is L3T4' ha5 been shown t o  respond t o  i so l aced  D d  procein supported on planar 
membranes. This  T c e l l  h y b r i d m a  e x h i b i t s  an e igh t - fo ld  higher  rezponse when I a  p r o t e i n  i s  
included wish D d  on che planar  membranes. This  enhanced r e e p o m e  can be diminished i n  che 
presence of anci-L3Til an t ibod ie s .  I n  c o n t r a s t ,  a v a r i a n t  of chi9 T c e l l  h y b r i d m a  which 
has l o s t  s u r f a c e  L3T4 buc r e t a i n e d  che Dd- res t r i c t ed  TcR (and a l l  other  T c e l l  markers 
examined) responds e q u a l l y  w e l l  t o  t h e  i s o l a t e d  Dd p r o t e i n  i n  t h e  absence o r  i n  t h e  
presence of I a  p ro te in .  Ia p ro te in  a lone  e l i c i c s  no response f r m  e i t h e r  T hybridoma but 
does s t imu lace  ocher appropridce I a - r e sc r i cced  T c e l l  hybr idmas  LO IL-2 produceion. 

T408 I d e n i f i c a t i o n  of a Ligand f o r  t h e  Eurine LFA-1 Mediated Adhesion I n t e r a c t i o n .  
W.T. Golde, J .  Kappler,  and P .  Marrack. Na t iona l  Jewish Center ,  Denver,CO 80206 

W e  have previously desc r ibed  t h e  e f f e c t s  of anti-LFA-1 blocking an t ibod ie s  on t h e  
C l a s s  I1 r e s t r i c t e d  responses  of cloned T cel l  hybridomas t o  p ro te in  an t igens .  S p e c i f i c a l l y ,  
we found such T c e l l  hybridomas have a d i f f e r e n t i a l  s e n s i t i v i t y  t o  anti-LFA-1 and t h a t  t h e  
LFA-1 mediated adhesion i n t e r a c t i o n  is  nonfunct ional  when murine f i b r o b l a s t s  are used as 
t h e  s t imulus.  Using t h e s e  d a t a  w e  have generated a s e r i e s  of monoclonal an t ibod ie s  t h a t  
have t h e  i d e n t i c a l  blocking p a t t e r n  a s  anti-LFA-1. These an t ibod ie s  p r e c i p i t a t e  a molecule 
of 45-60Kd molecular  weight t h a t  is  a s i n g l e  polypept ide chain wi th  s i g n i f i c a n t  micro- 
he t e rogene i ty  between c e l l  sou rces .  The molecule i s  expressed on a c t i v a t e d  c e l l s  of t h e  
l eukocy t i c  l i n e a g e  and expression is  g r e a t l y  reduced o r  absent  on a l l  mouse f i b r o b l a s t s  
t e s t e d .  Our d a t a  are c o n s i s t a n t  w i th  t h e  hypothesis  t h a t  t h i s  molecule is  a l i gand  f o r  
LFA-1. 

~ 4 0 9  m m o x u s  PETIDES FROM HIV ~ ~ 4 1  AND HLA CLASS 11 BIND c ~ 4  CN HM T CELLS. 
Hana Golding, Frank A. Robey, Frederick T. Gates 111, Wolfgang Lindner and Basil 
Golding. Inmunology Branch, XI, NIH; DBP ard DBFP, FDA; Bethesda MD 20892. 

The W 4  molecule has been identified as the receptor for H I V  envelp protein. Recently, 
the possible natural ligard for CD4 on antigen presenting cells has been localized to the 
N-tenninal damin of the beta chain of MHC Class 11. It was postulated that the MHC 
Class I1 and H I V  bind the non-polyrro@ic CD4 via similar consenred regions. 
hydrophilic septamer was identified displaying a high degree of hml- between gp41 of 
HIV a d  the heta-1 damin of HLA-IX ard -cQ. 
septamers were synthesized. Incubation of these peptides, but not control peptides, with 
CD4 positive cells at 37 C for 45 min resulted in reduced birding of anti-CD4 antikcdies 
(OKT4, OKT4a and Leu3) to the cells. This pptide mediated reduction of biding to CD4 
cwld be blocked in the presence of chlorquin. The binding of antikdies directed 
against other surface antigens, were unaffected by pre-incubation with the peptides. 
tgnperature requirement ard the sensitivity to chlorqin suggest that the peptides 
induced partial Mulation of the 0 4  molecules via receptor mediated endccytosis. 
addition, f low cytcmetry showed that biotinylated hicken albumin conjugates of the 
peptides can bird directly to CD4 bearing ~ 3 3 4  cells, but not to a 1 3 4  negative CEM mtant 
or to B cell lines. This birding auld he partially inhibited in the presence of mouse 
monoclonal anti- antikdies. Therefore, these findings suggest that, the humlogous 
regions of H I V  and MHC Class 11, which w have identified, may be the sites involved in 
binding of AIDS virus and ME€ Class I1 antigens to 0 4  on human T cells. 

A 

Both the H I V  and MHC Class I1 derived 

Ihe 
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T 410 T CELL ACTIVATION BY RECEPTOR-MEDIATED SIGNALS. K.S. Hathcock, J.A. Bluestone, 

Experiments were performed to examine T cell activation by antibodies directed to the T cell 
receptor (TcR) complex and to analyze accessory cell (AC) signals required for these 
responses. Soluble monoclonal antibody to the murine T3--E chain (143-2Cll) activated both 
resting L3T4'Lyt2- and L3T4-LytZi T cells to proliferate when T-depleted spleen cells were 
employed as AC. 
the TcR) in the presence of T-depleted spleen cells predominantly induced proliferation i n  
L3T4-Lyt2+ and not L3T4+LYt2- T cells in the presence of exogenous IL-2. However, heterocon- 
jugate antibodies composed of F23.1 covalently linked to antibodies specific for AC surface 
molecules (class I, class 11, or  the modifying hapten TNP) induced proliferation in both 
L3T4'LyfZ- and L3T4-LytZC T cells. When F23.1+ T cells were activated with soluble hetero- 
conjugate antibody and exogenous IL-2, virtuaIIy any lymphoid cell, including Ia- T cells, 
could serve as an AC if it expressed the appropriate cell surface molecule for targeting by 
the heteroconjugate. When F23.1+ T cells were activated with heteroconjugate anibodies i n  
the absence of exogenous IL-2, both subpopulations of resting T cells again proliferated, 
but now only when T-depleted spleen cells are used as AC, and not in the presence of other  
AC populations such as Ia- T cells. mese results suggest that, in the presence of exogen- 
ous IL-2, proliferation in response to heteroconjugates by both L3T4+Lyt2- and L3T4-Lyt2+ T 
cells may only require AG as a means of cross-linking the TcR. 
signals may be required, however, for triggering of proliferation in the absence of exogenous 
lymphokines, since more limited cell populations act as AC under these conditions. 

D.M. Segal, and R-J. Hodes. NIH, Bethesda, MD 20892. 

In contrast, soluble F23.1 (a monoclonal antibody specific for V$ of 

More complex AC-derived 

T411 DIRECT EVIDENCE THAT LFA-3 IS A LIGAND FOR THE CD2 RECEPTOR. 
Steven H. Herrmann Yasuyuki Takai, Yvonne Rosenstein, Martha L. 

Reed, and Steven J. Burakoff, Division of Pediatric Oncology, Dana-Farber 
Cancer Institute, Boston, MA 02115 
Cell-cell adhesion is required for T lymphocyte activation as well as ef- 
fector function. The role of the T cell receptor for antigen in T cell- 
target cell adhesion is not clear. Indirect evidence suggests that the 
LFA-3 glycoprotein on target cells is responsible in part for antigen in- 
dependent conjugate formation between lymphocytes and other cells. To 
directly investigate this we used artificial target cells (ATC) (spherical 
cell size nylon vesicles with an outer lipid membrane) that had been 
reconstituted with purified LFA-3. Conjugate formation was found between 
ATC expressing LFA-3 and intact T cells expressing CD2. These conjugates 
were blocked by the addition of monoclonal antibody against either CD2 or 
LFA-3. CD2 expressing cells did not form conjugates with ATC lacking sur- 
face protein or reconstituted with class I MHC proteins. These results in- 
dicate that LFA-3 is a ligand for the CD2 receptor. Current experiments 
are addressing whether this receptor-ligand pair functions in cell-cell 
adhesion only or if this interaction plays a role in T Cell activation as 
well. 

T 41 2 STRUCTURAL AND TNCTIONAL STUDIES ON Tl,lTS, THE L I G A F  OF CD2. 
Thomas Hiinig, Georg Tiefenthaler, Ellen Abemethy, b t a  Mtnacht, Chnstine Kohler, 

Katja Prowald, Friedrich Lottspeich, and Stefan C. Meuer*, Genzentrum, D-8033 Martinsried, 
FRG, and *I. Med. Klinik u. Poliklinik der Universit;it, D-6500, Mainz, FRG. 
Human T-Lymphocytes can be polyclonally activated by pairs of monoclonal antibodies (mAbs) to 
the CD2 molecule, classically known as the "E-receptor" for its capacity to bind sheep or human 
erythrocytes. We have identified the sheep form of the ligand of CD2 with a mAb that blocks the 
binding of sheep red blood cells (SRBC) to human and sheep Tcells. This molecule, which we call 
T11 target sbucture. or T1 lTS, is a glycopmtein of 42kD mW expressed on all types of blood cells 
and some other tissues. We have purified T1 ITS to homogeneity and determined some of its 
biochemical properties as well as its partial amino acid sequence. T l l T S  carries 2 or 3 
N-glycosydically linked carbohydrate chains and no 0-linked sugars. The protein moiety has an 
app. M W  of 32 kD. The partial sequence indicates that T l l T S  is a protein of hence unknown 
sequence. A rabbit antiserum to homogeneous sheep T1 ITS blocks the binding of human RBC to 
human T-cells. In Western blotting, it detects a broad band around 60 kD in lysates from human 
RBC and DAUDI cells. Experiments carried out in collaboration with Dr. T. Springer and 
colleagues indicate that this antiserum reacts with LFA-3, which was recently identified as the 
human ligand of CD2. A role for T1 ITS in T-cell activation is likely because a) anti-T1 ITS mAb 
blocks the sheep MLR and b) T1 ITS as expressed on SRBC is seongly costimulatory with 
individual anti-CD2 antiWies. Molecular cloning of TI  1TS employing oligonucleotide probes and 
the anti-T1 ITS antiserum is in progress. 
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T 41 3 TARGET SEQUENCES OF T-CELL ACCESSORY MOLECULE (CD4, CD8) INTERACTIOPl 
WITR FHC CLASS I AND CLASS I1 14OLECULES, Tim Hunkapiller, Joan 

Goverman and Leroy Rood, California Institute of Technology, Pasadena, Ca. 
91125; Doug Hilliams and Kichel Klein, University of Toronto, Toronto, 
Ontario Canada P!5slA8. 
W e  have recently published a model of T-cell antigen recognition and function 
that suggests that individual T cells are not UHC haplotype restricted 
(Goverman et.al., Cell 45,475). Direct interaction of CD8 and CD4 with HHC 
molecules is invoked to explain MHC class restriction. Furthernore, we have 
previously suggested that a short sequence conserved in both class I and 
class I1 polymorphic regions is a key for T-cell/target-cell interaction 
(Nalissen et.al., Science 221,750). Our recent model proposes that this 
sequence is a binding target of CD4 and CDB. To test this hypothesis, we 
have generated a series of peptides that are to various degrees similar to 
the proposed target sequence. IJe are currently testing the ability of these  
peptides to inhibit T-cell activation by interfering with the binding of the 
native sequence. A helper T-cell line is being used that is sensitive to 
anti-CD4 antibody for which there is a non-sensitive mutant clone. T-cell 
activation is assayed through a calcium flux-dependent flourescence reaction. 
In this way, the kinetics of activation can be more finely followed than in a 
standard IL-2 release assay. 

T414 INTERACTION OF EFFECTOR CTL WITH CLASS I ALLOANTIGEN IS NECESSARY AN0 CAN BE 
SUFFICIENT FOR TRANSMEMBRANE SIGNALLING, Kevin P. Kane, Steven A.N. Goldstein and 
Matthew F. Mescher, Medical Biology Institute, La Jolla, CA 92037. 

Purified Class I alloantigen on cell-size (5 micron), bead-supported artificial membranes 
(pseudocytes) is effectively recognized by primed precursor CTL and stimulates specific 
secondary in vitro responses ( J .  Imnunol. in press). Current studies show that inter- 
action of Gtureffector CTL wTth-KTG pseudocytes results in antigen-specific binding 
and transmembrane signal generation. Pseudocytes stimulate specific, IL 2 dependent 
proliferation of cloned allogeneic CTL. Furthermore, pseudocytes stimulate release of 
serine esterase by effector CTL, a process which appears to involve rapid (1 to 2hr) 
degranulation by the CTL i n  response to antigen-dependent signalling. Allogeneic CTL 
clones release 25 to 40% of their total extractable serine esterase activity (measured 
using BLT substrate) upon interaction with either target cells or pseudocytes bearing the 
appropriate Class I proteins, but less than 5% upon interaction with cells or pseudocytes 
bearing inappropriate H-2. Using this approach to measure a relatively imnediate conse- 
quence of antigen binding and transmembrane signalling, the roles of H-2 density on the 
membrane, the involvement of Lyt-2/3 interactions and the roles o f  additional CTL 
"accessory" proteins are being examined. The results obtained thus far demonstrate that 
Class I antigen is both necessary and sufficient for specific binding and transmembrane 
signalling to occur. While interaction of CTL surface components with other target cell 
ligands may contribute to the response under some conditions (3, low antigen density) 
they are clearly not an absolute requirement. 

T 6 C; THE 6 SUBUNlT OFLFA-1, Mac-1, AND ~150.95: GENE CLONING, HOMOLOGY TO A 
E MOLECULAR BASIS OF LEUKo( 

5'. T.M. Roberts'. D.C. Anderson*. and T.A. Sorineer'. Dana 
FIBRONECITN FBXPTOR, TH 
DEFICIENCY. T. K. Kishirnoti 

. - I "  

Farber Cancer Institute, Boston, MA. and Baylor College of Medicine, Houstoh, Tk. 

LFA-1, Mac-1, and p150.95 constitute a family of heterodimeric adhesion proteins which share a common p 
subunit of 95,000 daltom. The common p subunit is of particular interest becausc 1) MAb against the common fl 
subunit are among the most potent inhibitors of immune cell adhesion and 2)  Patients with leukocyte adhesion 
deficiency (LAD) lack cell surface expression of LFA-I. Mac-1, and ~150.95 and are thought to have adefect in the 
common fi subunit. 

We have isolated cDNA clones which cocode the 769 aa f3 subunit polypeptide. 'Ihe deduced amino acid 
sequcncc shows a signal 
transmembrane domain. 3 a cytoplasmic domain of 46 aa. A 187 aa cysteine-rich domain (20%) contains four 
tandem repeats. 7lx p subunit of the leukocyte adhesion proteins shows 45% amino acid identity with band 111 of 
in!egrin, a chick fibmnec? and laminin receptor. Homology is found thmughout the en& polypeptide; many of the 
mtsnatchcs are CoIIsCwauve ammo acid changes. lhis homology suggests that the leukocyte adhcsion proteins and 
the extmcellular mahin nccptors constitute a novel supergene family of adhesion p i n s .  Limited N-terminal 
sequences firm rhea subunits of the two families support this conclusion. 

The p subunit cDNA was used to probe RNA frm LAD patients. Four of five unrelated patients expressed 
detectable levels of thc p subunit message. An antiserum against the denatured fl subunit was produced and used to 
identify fl subunit precursor in biosynthe&ally labeled cells from LAD patients. A number of abnormalities were 
dctcctcd by SDS-PAGE. The inheritance of the aberrant precursors correlated perfectly with the expected cell surface 
exp&on and the di- state. 'Il~ese m l t s  provide the strongest evidence to date that the primary genetic lesion 
resides in the common fl subunit. 

uence. a large extraccllular domain containing six potential N-glycosylation sites, a 

271 



The T Cell Receptor 

1416  ABSENCE OF CELL SURFACE LFA-1 AS A MECHANISM OF ESCAPE FROM IMMUNE 

D. Xoller, Michael P. Link, Stephen D. Smith, Roger A. Warnke, and Carol 
Clayberger, Stanford University, Stanford, CA 94305. 

detection by the immune system. One possible mechanism is alteration in 
the expression of cell surface molecules. During our studies of T cell 
recognition of autologous tumor cells, we observed that a number of tumor 
cells derived from patients with lymphoma were poor stimulators of both 
autologous and allogeneic T cell responses. Analysis of the tumor cell 
surface molecules showed that expression of LFA-1 was lacking, whereas 
normal leukocytes from these patients expressed normal levels of LFA-1. 
Examination of other lymphoid tumors revealed that the great majority of 
high grade, but not low or intermediate grade, lymphomas do not express 
the LFA-1 molecule. Furthermore, in an initial survey, 8/12 non-relapsing 
large cell lymphoma patients had tumors which expressed LFA-1, while only 
3/18 relapsing patients had tumors which expressed LFA-1 (p = 0.005). 
These data suggest that some tumors may escape from immune surveillance by 
selective absence or loss of the LFA-1 cell surface molecule and that 
LFA-1 expression is of prognostic significance. 

SURVEILLANCE, Alan M. Krensky, Ann Wright, L. Jeffrey Medeiros, Teri 

Little is known about the mechanisms by which tumor cells evade 

T417 
are heterodimers possessing different alpha subunits and a common beta subunit. 
proteins have recently been shown to be members of a large supergene family which includes 
the platelet protein IIbIIIa. fibronectin receptor and vitronectin receptor. LFA-I has been 
implicated in a wide range of leukocyte functions including CTL-mediated killing, ADCC, and 
natural killing. The alpha subunit of human LFA-1 was first isolated by immunoaffinity 
chromatography and preparative SDS PAGE. Material purified by electrolution was used to 
produce tryptic peptides. The sequence of one peptide, L69, was used to synthesize an 
oligonucleotide probe. A lambda gtlO library produced from PMA induced HL60 cells was 
screened, and 21 clones were isolated. A 2.5 kb clone was contained nucleotide sequence 
corresponding to the peptide. L69, confirming its identity as a bona fide LFA-1 clone. An 
overlapping 4 .4  kb clone was later isolated. 
work will be presented. 

CLONING OF THE ALPHA SUBUNIT OF HUMAN LFA-1, Richard S .  Larson, Angel Corbi, Timothy 
Springer, Dana-Farber Cancer Institute, Boston, MA 02115. LFA-1, Mac-I and p150,95 

These 

These studies as well as further sequencing 

T418 CTL RECOGNIZE CONSERVED DETERMINANTS ON CLASS I MHC PROTEINS, Matthew F. Mescher 
and Steven A.N. Goldstein, Medical Biology Institute, La Jolla, CA 92037. 
Studies of CTL recognition using cell-size, supported artificial membranes bearing 

Class I MHC proteins have provided direct evidence for enhanced responses resulting from 
recognition of conserved determinants on the H-2 protein. The response of primed 
precursor allogeneic CTL was found to be critically dependent on the density of 
alloantigen on the membrane. At suboptimal alloantigen density, incorporation of self or 
third party Class I. but not Class 11. proteins onto the membrane dramatically enhanced 
the response. This enhancement was eliminated in the presence of anti-Lyt-2 antibody. 
The results directly demonstrate recognition of conserved Class I determinants and 
strongly suggest that Lyt-2/3 mediates this recognition. Furthermore, the suggested 
reciprocal relationship between antigen density and the contribution of Lyt-2/3 to 
triggering is directly confirmed. Finally , it appears that Lyt-2/3 interaction leading 
to enhanced response does not require binding of the same Class I (alloantigen) molecule 
that i s  bound by the T cell receptor. 
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T 41 9 FUNCTION OF ACCESSOW T CELL K)LEaTLES I N  W3 REDIRECTED CYTOT(II(IC1TY. Ralph R. 
guinones, David M. Segal, Ronald E. Gress. N I H .  Bethesda, MD 20892 

Cytotoxic T lymphocytes (CTL) can be act ivated t o  lyse  ta rge t  c e l l s  (TC) by antibody 
conjugates of mnoclonal  antibody (MAb) reac t ive  with t h e  CD3 ant igen of t h e  T cel l  
receptor  canplex (OKT3) cross-linked t o  an antibody s p e c i f i c  f o r  the TC (T3-redirecetd 
cytotoxici ty .  T3RDC). T3RDC with an OKT3-anti-DNP conjugate and TNP-coated TC allowed 
inves t iga t ion  of the  r o l e  of t h e  accessory T c e l l  surface m l e c u l e s  CD2 (E rosette 
receptor ,  LFA-2), CD8, and LFA-1 (CD 116118) i n  the l y s i s  of TC not expressing nominal 
antigen. Pub which were spec i f ic  f o r  these molecules and inh ib i ted  CTL l y s i s  of ncminal 
nominal ant igen (+) TC !ere evaluated for  t h e i r  a b i l i t y  t o  block T3RDC by class I and 
c l a s s  I1 s p e c i f i c  CD8(+) CTL. The l e v e l  of l y s i s  var ied wi th  the t i t e r  of T3 conjugate. 
We observed t h a t :  1. LFA-1 Pub inhib i ted  T3RDC even a t  l eve ls  of T3 conjugate r e s u l t i n g  
i n  maximal l y s i s ;  2. a 1 2  and CD8 MAb r e s d t e d  i n  inh ib i t ion  when T3RDC was t i t e r e d  t o  
yield subopt isal  lysis; 3. CMI MAb inhib i ted  l y s i s  of both human and murine TC def ic ien t  
i n  c l a s s  I expression; 4. A c l a s s  I1 s p e c i f i c ,  CD8(+) CTL clone, insens i t ive  t o  CD8 MAb 
i n  k i l l i n g  nominal anigen (+) TC, was inh ib i ted  by CD8 MAb in T3RDC. T3RDC provides a 
useful  mans  of studying CTL-TC in te rac t ions  by a l l w i n g  t h e  use of a var ie ty  of TC 
independent of nominal ant igen expression. This system should be of use in assessinx the  
r o l e  of t ransfected molecules as  putat ive ligands on the  TC f o r  T c e l l  accessory c e l l  
mlecules .  

T 4 2 0  FUNCTION OF T8 (CD8) I N  A MLJRINE T CELL HYBRIDOMA, S. Ratnofsky, A. Peterson, 

Massachusetts General Hospi ta l ,  Harvard Medical School, Boston, MA 
The T8 (CD8) molecule i s  expressed on human T c e l l s  whose MHC r e s t r i c t i o n  is f o r  HLA 

c lass  I gene products. We have expressed T8 i n  a murine T hybridoma s p e c i f i c  f o r  HLA c l a s s  
I1 gene products. Such a system might allow t h e  separat ion of the  ligand requirement of the 
T c e l l  receptor  from t h e  puta t ive  l i a n d  of t h e  T8 molecule, thereby providing ins ight  i n t o  
the  b io logica l  r o l e  of T8. We employed a novel gene t r a n s f e r  system t o  f a c i l i t a t e  these  
s tud ies .  A T8 cDNA clone was inser ted  i n t o  a r e t r o v i r a l  vector  containing a covalent ly  
l inked se lec tab le  marker gene capable of conferring G 4 1 8  res i s tance  t o  c e l l s  carrying the  
provirus .  All c418 r e s i s t a n t  c e l l  l i n e s  derived from infec t ion  with t h e  recombinant re t ro-  
v i rus  were p o s i t i v e  f o r  T8 expression as assessed by i n d i r e c t  immunofluorescence. The l e v e l  
of expression a t ta ined  was equivalent  t o  that on IL-2 dependent human T c e l l  l i n e s  and was 
s tab le .  T8+ hybridomas express T c e l l  receptor  (F23.1) and LFA-1 a t  l eve ls  equal t o  t h e  
parent c e l l  l i n e .  When presented with s t imulator  c e l l s  t h a t  express both c l a s s  I and 11 HLA 
ant igens,  t ransfec tan ts  produced 10-20 fo ld  grea te r  leve ls  of IL-2 than e i t h e r  a G418 re- 
s i s t a n t  T8- hybridoma o r  the parent  l i n e .  Stimulation of T8' c e l l s  was blocked by the  addi- 
t i o n  of anti-T8 antibody. The increased s e n s i t i v i t y  of t ransfec tan ts  was a l s o  re f lec ted  i n  
t h e i r  response t o  suboptimal c e l l  numbers or plasma membranes expressing t h e  relevant  
antigens. Taken together  these  da ta  suggest t h a t  t h e  T8 molecule i s  capable of functioning 
i n  a murine T hybridoma t o  augment i t s  response t o  ant igen.  

J. Foran, B. Seed, S. Burakoff, and J. Greenstein. Dana-Farber Cancer I n s t i t u t e  and 
02115. 

T 421 THE CD4 MXECULE IS ASXTIATED WITH THE T CELL RCCEPTOR, Kaj M Salzaws, Jose 
ROJO Sakhina Haput and Charles A Jmeway. Jr , Section of ImmUnObioIogy. Howard 
Hughes tledicrl lnstltute at the Yale Uniwrsity School of fledtone, New H m n  C T  06510 

The CD4 (L3T4 in  the mouse1 molecule is  found on the surface of about 60R of peripheral T cells T 
cells that recognize foreign antigens In the context of self class I1 WC proteins always express CD4 
and never CD8. Mti<D4 antibody blocks the respon5e of CD4 positive T cells t o  antigen presented in 
the context of self class I1 W molecules For this reasm, it has bsm proposed that CD4 binds to a 
non-polymorphic portion of class I1 MHC molecules and Irtcreases the binding o f  T cells t o  antigen 
presentlng cells 
We h m  studied the effect of anti-CD4 anllbodies on the response o f  a cloned T cell line to a variety of 
stimuli. and have used antt-CD4 in monovalent Fab, FabZ 196 and multlvalent forms to afi'ec! these 
responses We find thdt responses to antibodies directed a! a particular epitope on the T cell retep!or 
a r t  inhibited by anti-CD4, even in monovalent form. while responses to  antibodies directed at other 
epitopes are unaffected or augmented by mti-CD4 The augmentation. and the inhibition of responses to 
mitogenic lectins. thought t o  represent a negative signalling role of CD4. are not seen with the 
monovalent Fab form ofanti-CD4 Thus, we can distinguish negative signalling from steric inhibition 
and can also show sleric blocking of responses to antibodies directed at a pa~ticular T cell receptor 
emtope 
These data suggest that CD4 is part of ole T cell recepbf complex This is SuppOrkd by finding that 
i D 4  co-modu1a:es with o le  T Cell receptor complex In some systems Supportrd by lhc Honsrd hugtles 
plcdical lnstltutr and NIH grants CA-29606 and Al-14579 
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T 422 CD4-CD8- PROGENITOR CELLS IN PBL OF MULTIPLE MYELOMA PATIENTS GENERATE CLONES OF 
CD4+ OR CD8+ LYMPHOCYTES IN VITRO, Horacio Serra, Niche1 J. Mant, Ben A. Ruether, 
and Linda M. Pilarski, University of Alberta, Edmonton, Alberta CANADA T6G 4R7. 

In previous work we reported the apparent presence of CD4-CD8- progenitor cells in the 
PBL of myeloma patients as identified by an unexpectedly high T cell clonogenic 
efficiency of PBL. TH) to three times more T cell clones were observed than would have 
been expected based on the number of 04+ or CD8+ T cells in the PBL sample cloned. 
Using these same conditions, PBL from normal donors have a T cell clonogenic efficiency 
of 1.0. To demonstrate this abnormal lymphocyte progenitor subset more directly, we have 
treated PBL samples from normal donors or myeloma patients with a mixture of anti-CD4 and 
anti-08 plus complement. 
immunofluorescence and shown to be negative for expression of CD4 or CD8. These cells 
were then cultured at limiting dilution with irradiated feeder cells, PHA, and TCGF for ' 
3-4 weeks. Any clones arising in these cultures were typed for CD4 or CD8. PBL from 
normal donors, treated with anti-CD4 and anti-CD8, generated no clones. In contrast 25% 
of treated PBL from myeloma patients generated CD4+ clones. 
40% Of 04+ clones arise from CD4-CD8- cells. 
that there exist CD4-CD8- lymphocytes that cannot differentiate in vivo, but efficiently 
give rise to T cell clones in vitro. Studies are in progress to determine the surface 
phenotype of this subset and the T cell receptor a and fj genes rearrangements. 

The cells remaining after treatment were analyzed by 

Thus in these patients 30 to 
These experiments demonstrate conclusively 

T ~ ~ ~ A N T I - L Y T - Z  INHIBITION OF CYTOLYSIS THAT IS INDEPENDENT OF CLASS I 
RECOGNITION. Linda Sherman, Claire Langlet and Gary Neil. Department of 

Immunology, Research Institute of Scripps Clinic, La Jolla, California 92037 
It has been proposed that antibodies specific for accessory molecules such as 
L3T4 and LytP inhibit T cell function by two distinct mechanisms. One is 
interferance with the putative role of the accessory molecule in binding MHC 
molecules and the other 1s the delivery of a specific "off" signal to the T 
cell. In order to investigate the latter, we have used a system in which CTL 
recognition is mediated by hybrid antibodies which bridge the CTL's receptor 
with an appropriate ligand on the target cell in a manner that is independent of 
class I expression. In this system we have observed inhibition of lysis by anti- 
Lyt2 antibodies. In screening a number of CTL clones it was observed that clones 
varied significantly in their degree of inhibition. This variability appears to 
be a function intrinsic to the CTL clone and i s  independent of the concentration 
of ligand on the target cell. The mechanistic basis for this inhibition will be 
reported. 

T424 
Greenstein, Brian Seed and Steven J. Burakoff. Dana Farber Cancer Institute and 
Massachusetts General Hospital, Boston, MA 02115. 

In order to investigate the role of T4 in the cellular immune response, a xenogeneic 
murine T cell hybridoma that produces interleukin 2 (IL2) 
fected with the defective retrovirus MNST4 DAMP. As a provirus MNST4 DAMP is capable of 
conferring T4 expression and resistance to the antibiotic G418 upon the host cell. 
compared to the non T4 expressing hybridoma, the resulting T4 expressing cells are capable 
of responding to a log fewer HLA-DR expressing Daudi cells, suggesting that T4 may func- 
tion to enhance responsiveness under conditions of limiting antigen. 
response is blocked by the monoclonal antibody OKT4, whereas the non T4 expressing cells 
are unaffected. Several T4 mutants have been generated including ones in which the cyto- 
plasmic domain of the T4 molecule has been truncated and one in which it has been replaced 
with the cytoplasmic domain of the human IL2 receptor. 
been constructed. In addition to the HU-DR responsive hybridoma, a human class I re- 
sponsive murine T cell hybridoma has been developed. 
both the w i l d  type and mutant T4 molecules will be used to study the mechanisms by which 
T4 influences T cell responsiveness. 

FUNCTION AND EXPRESSION OF T4 IN MURINE XENOGENEIC T CELL HYBRIDOMAS 
Barry P. Sleckman, Andrew Peterson, William K. Jones, Judith A .  Foran, Julia L. 

in response to HLA-DR was in- 

A s  

Furthermore this 

T4/T8 hybrid molecules have also 

Both of these hybridomas expressing 
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~ 4 2 5  ASIALO G M ~  AS AN ACCESSORY MLECULE FOR T CELL RECEPTORS OF ALLOREACTIVE CTL. 
Chou-Chik Ting, Myrthel E. Hargrove, and Yeon-Sook Yun. Immunology Branch, NCI, 

The expression and function of asialo GMl ( A s G M l )  in alloreactive CTL was studied. 
NIH. Bethesda, PB). 20892. 

A s G P a  was expressed by a majority of L3T4- (either Lyt-2+ or Lyt-2-) CTL clones (8 out of 
9) ,  independent of their class specificity (class I or class 11). In contrast, all L3T4+ 
CTL (3) and T helper clones (4) were AsGMl-. The cytotoxic reactions mediated by AsGM+ 
CTL were blocked by a A s G M l .  The blocking effect was largely dependent on the expression 
of AsGM on the effector cells in a dose dependent fashion, and to a much lesser degree, 
on the expression of AsGMl  on the target cells. Addition of purified AsGm alone also 
blocked the cytotoxic reactions. Addition of other structurally similar but antigenically 
different glycolipids did not affect the CTL-mediated cytotoxicity. Furthermore, adding 
both the &GMl and AsGMl at proper doses inhibited the blocking (deblocking), indicating 
that the blocking effect was specific for AsGMl.  The expression of AsGMl also appeared to 
be associated with the antigen-nonspecific NK-like activity exerted by the alloreactive 
CTL. A l l  CTL which expressed AsGMl possesed NK-like activity against antigen unrelated 
tumor targets, and the AsGMl- CTL displayed only antigen specific 8110-reactivity. These 
findings indicate that the AsGMl  expressed on alloreactive CTL may function as the acces- 
sory molecules for T cell receptors in the antigen specific alloreactive cytotoxicity 
mediated by AsGMl+ CTL. The expression of AsGMl may also be related to the activation of 
NK-like apparatus in these CTL. 
activity and the specificity of the CTL cytotoxicity. 

Therefore, the AsGm expression may modulate both the 

T 4 2 6 M O U S E  L3T4 GENE SEQUENCE, STRUCTURE AND EXPRESSION IN T CELLS AND 
BRAIN, Tourvieille, Beatrice, Scott D. Gorman, Elizabeth H. Field and Jane  R. Parnes, 
Medicine/Immunology, Stanford University Medical Center, Stanford, CA 94305 

L3T4 is a T cell surface protein that  is expressed on most mouse thymocytes and on mature mouse T 
cells t ha t  recognize class I1 (la) major histocompatibility complex proteins. Such cells a r e  
predominately of t h e  helpa/inducer phenotype. W e  have isolated and sequenced mouse cDNA 
ciones homologous to human CD4. After insertion into a n  expression vector a full-length cDNA 
clone was transfected into L cells and shown to transfer expression of L3T4. The protein sequence 
predicted from t h e  sequence of these cDNA clones shows that  L3T4 is a member of t h e  
immunoglobulin (Ig) gene superfamily. It is encoded by a single gene that  does not require 
rearrangement prior t o  expression. This gene has been isolated and sequenced. It is composed of at 
least ten exons spanning a minimum of 16 kb. In contrast to other Ig-like genes, t h e  L3T4 gene has 
an intron in t h e  NH2-termina1 domain which is homologous to Ig variable regions. The cDNA 
encoding L3T4 has been transfected into functional cytotoxic T cells and their function is being 
evaluated. mRNA encoding L3T4 has been demonstrated not only in T lymphoid cdls, but also in 
brain w h a e  t h e  predominant mRNA is I kb smaller. The difference in this mRNA is in protein 
coding sequence at t h e  5' end. In situ hybridization studies and monoclonal antibody staining a r e  
b d n g  used to evaluate t h e  cells in brain which express L3T4. 

T427  EXPRESSION AND FUNCTION OF THE LYT-2 T CELL DIFFERENTIATION ANTIGEN, 
Rose  Zamoyska and Jane  R. Parnes, Medicine/Immunology, Stanford University Medical 
Center, Stanford, CA. 94305, USA 

The Lyt-2/3 molecule is a glycoprotein expressed predominantly on subsets of T lymphocytes which a r e  
restricted by class I major histocompatibility complex molecules and it has been postulated to be  
involved in t h e  recognition between T cells and their target cells. W e  recently cloned t h e  gene coding 
for t h e  Lyt-2 polypeptide chains (Zamoyska et al., 1985 Cell 9 1 5 3 )  and demonstrated that  both 
polypeptide chains bearing t h e  Lyt-2 determinant a r e  encoded by a single gene and result from 
alternative modes of mRNA splicing. The difference between t h e  two Lyt-2 polypeptides is in t h e  
lengths of their cytoplasmic tails which results from alternative splicing of t h e  mRNAs to include or 
exclude a n  ent i re  exon which encodes 31 base pairs. The exclusion of this exon causes premature 
termination of t h e  polypeptide chain. RNAse protection experiments have demonstrated that  both 
forms of mRNA a r e  present in approximately equal amounts in thymus, lymph node and spleen and in all 
cytotoxic T cell clones examined so far, regardless of whether or not thmr function is inhibitable by 
anti-Lyt-2 antibodies. Transfection of expression vectors containing cDNA clones encoding each of t h e  
polypeptides individually into T cells results in  s table  expression of disulphidebonded homodimas on 
t h e  cell surface. Both chains have been individually transfected into a n  L3T4+ T cell hybridoma 
specific for  hen egg lysozyme to examine whether expression of t h e  Lyt-2 molecule per se can confer 
susceptibility t o  blocking with anti-Lyt-2 antibodies i.e. whether a negative signal can b e  transmitted t o  
t h e  cell via these molecules. Results t o  d a t e  show that  t h e  antigen specific response of these 
transfectants cannot b e  blocked by anti-Lyt-2 antibodies suggesting that  anti-Lyt-2 antibodies do not 
block responses simply by transmitting a negative signal to t h e  cells via these molecules. 
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Control of /g and T Cell Receptor Gene Expression 

T 4 2 8  -CATION OF FXLB CIU. NUCU4R E'RXERE yHI(II S l E I F I C M L Y  IXIIRKT W I l H  l B K  
IRRUNOGLOBULIN V-J RECORBlUATIOB SKQ1wCFS, R e n a t o  J. Aguilera and H i t o s h i  Sakano, 
University of California, Berkeley, CA 94720. 

Immunoglobulin and T - c e l l  receptor gene rearrangements aFe mediated by basically the same 
recombination mecimnfsm. Adjacent to these gene segments are two consensus sequences CACPCTG 
and GGTITTPGT separated by ei ther  a 12 or 23 base pair (bp) long spacer. Rearrangement takes 
place between two pirs of the conserved sequences, with one pair separated by a 12-bp spacer 
and the other by a 2Fbp spacer (12-23 bp swcer  rule). Using the gel-migration retardation 
assay w e  hve detected in a pre-B cell nuclear extract a DNA-binding protein which interacts 
specifically w i t h  a double stranded oligonucleotide containing the recombination sequences of 
the Ig light-zhain variable region gene Vul with the conserved sequences separated by 12-bp 
spacer. The DNA-binding protein recognizing the Vul recombination sequences was sbwn to 
interact with the heptamer sequences by both DNaseI and DMS footprinting. This protein can be 
competed w i t h  increasing amounts of cold Vul competitor DNA but not by other oligonucleotides 
encoding JK or irrelevant sequences. The protein appears to be present i n  nuclear extracts 
from B and T-cell lines but could not be detected in  Hela or L-cell nuclear extracts. Recent- 
ly ,  a d i s t i n c t  f a c t o r  t o  the  one previously descrived was found t o  i n t e r a c t  with the JK1 
c0119en.s~~ sequences (2Wp apcer). Interestingly, a point mutation a t  the heptamer abolishes 
the ab i l i ty  of th i s  factor t o  bind to the JK1 sequences. 

T 4 2 9 R I N I H U U  S E Q U E I C E  R E Q U I R E R U E B T  F O R  I H U U I I O G L O B U L I N  A B D  T - C E L L  
R E C E P T O R  G E N E  R E A R R A B G E R E N T S ,  S h i z u o  A k i r a ,  K e n j i  O k a z a k i  a n d  
H i t o s h i  S a k a n o ,  U n i v e r s i t y  of  C a l i f o r n i a ,  B e r k e l e y ,  C A  94720.  

In o r d e r  t o  u n d e r s t a n d  t h e  m o l e c u l a r  mechanisms of t h e  a n t i g e n  r e c e p t o r  
g e n e  r e a r r a n g e m e n t ,  we h a v e  i n v e s t i g a t e d  t h e  e s s e n t i a l  a n d  minimum 
s e q u e n c e  r e q u i r e m e n t  f o r  t h e  8-J gene  r e c o m b i n a t i o n  u s i n g  a r e t r o v i r a l  
v e c t o r  s y s t e m .  I n  t h i s  s y s t e m ,  s i t e  s p e c i f i c  V-J r e c o m b i n a t i o n  w i l l  
a c t i v a t e  a n  i n v e r t e d  gene  by p l a c i n g  i t  i n t o  t h e  p r o p e r  o r i e n t a t i o n  
r e l a t i v e  t o  t h e  v i r a l  L T R  p r o m o t o r .  We h a v e  i n t r o d u c e d  t h e  
r e c o m b i n a t i o n  s u b s t r a t e  i n t o  p r e - B  c e l l  l i n e s  a s  w e l l  a s  B - c e l l  
p r o g e n i t o r s  d e r i v e d  f r o m  b o n e  m a r r o w  c u l t u r e ,  w h i c h  a r e  a c t i v e l y  
r e a r r a n g i n g  t h e i r  I g  gene  s e g m e n t s  i n  c u l t u r e .  We have  shown t h a t  t h e  
p u t a t i v e  V - J  r e c o m b i n a s e  c a n  u n d e r g o  t h e  r e a r r a n g e m e n t  j u s t  w i t h  two 
s e t s  o f  7mer a n d  9mer s e q u e n c e s  w i t h o u t  any  c o d i n g  s e q u e n c e s .  We h a v e  
a l s o  a n a l y z e d  which  p o i n t  m u t a t i o n ( s )  i n  t h e  c o n s e n s u s  s e q u e n c e s  a f f e c t  
t h e  r e c o m b i n a t i o n .  

~ 4 3 0  IMMUNOGLOBULIN vH GENE DIVERSITY, ORGANIZATION, AND EXPRESSION IN HUMANS, 
J e f f r e y  E .  Berman, S .  Mell i s ,  K .  Nickerson. C .  Kowal, H .  Suh, R .  Collum, 
R .  Pollock, B. Heinke, C .  Smith, C .  Cantor, L .  Chess, and F. A l t ,  Columbia 
Universi ty  College of Phys. & Surg. New York, NY 10032. 

We have i d e n t i f i e d  four  Hu VH gene famil ies  using two s t r a t e g i e s :  
VH family probes was used t o  i s o l a t e  homologous Hu VH genes, 2) A Hu JH probe was 
used t o  i s o l a t e  VH-D-JH rearrangements, which were subsequently used t o  ident i fy  
homologous germline genes. 
charac te r iza t ion  of 
famil ies  and t o  deduce evolut ionary re la t ionships  between Hu and mouse VH genes. 
Phage cloning and pulsed f i e l d  gradient  ge l  ana lys i s  demonstrated intermingling of a l l  
four  Hu VH fami l ies ,  i n  s t r i k i n g  cont ras t  t o  the mouse where the famil ies  a r e  usual ly  
segregated i n  d i s c r e t e  c l u s t e r s .  Currently, we a r e  studying H u  V gene usage and 
expression in various types of Hu B l ineage tumors. 
proven very usefu l  i n  s tud ies  of VH rearrangement, expression, and u t i l i z a t i o n  
pa t te rns  i n  the  mouse. We have begun s imi la r  s tud ies  with human pre-B c e l l  l i n e s ,  
including EBV-transformed Hu f e t a l  l i v e r  l i n e s ,  some of which have undergone D t o  J H  
rearrangement and may append VH segments during growth i n  cu l ture .  It  has been suggested 
t h a t  germline expression of mouse VH genes may t a r g e t  rearrangement. Our preliminary 
evidence suggests germline VH expression a l s o  occurs i n  humans. 

1 )  A panel of mouse 

Twenty i so la ted  germline VH genes were sequenced, allowing 
the bas ic  s t ruc ture  and relatedness  of Hu VH genes from a l l  four 

A-MuLV-transyormed pre-B c e l l s  have 
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T 431 
A. Matis and Stephen M. Hedrick, University of California, La Jolla, CA 92093. 
We are attempting to understand the relationship between the T cell receptor primary 
structure and MHC/antigen specificity of the cytochrome c specific helper T hybridomas 
9R-1 and 9R-2 (Hedrick et al, 1982), as well as of other cytochrome c specific T cell 
clones. 
isolated the unique productively rearranged 5 chain genes of both hybridomas, and have 
identified the VDJBcombinations they use as well as their junctional region sequence. 
addition, the VJa combination used by 9R-2 has been determined. Sequence comparisons 
between the 6 chains of 9R-1, 9R-2 and several other T cell clones studied (Fink et al, 
1986) reveals the conservation of an aspartate residue at position 100 (within the 
junctional region) between the two hybridomas and all clones which share with them the 
ability to respond to I-Eg/k plus cytochrome c. 
importance of this aspartate residue by way of site directed mutagenesis and transfection. 
Recently we have introduced via electroporation a 12kb genomic fragment containing the 
entire 9R-2 5 chain along with 5.5kb of upstream flanking region into the T cell clone 
D10 (Kaye et al, 1982). Results to be presented indicate that we are able to obtain 
clones that transcribe the transfected gene at high levels in only a small percentage of 
stable transfectants. Fink et al, Nature 321, p. 219-226 (1986) 
Hedrick et al, Cell 30, p.  141-152 (1982) 
Kaye and Janeway, JEM 159, p. 1397 (1984) 

ANALYSIS OF THE T CELL RECEPTOR IN CYTOCHROME C SPECIFIC HYBRIDOMAS VIA CLONING, 
SEQUENCING AND TRANSFECTION, Isaac Engel, David McElligott, Pamela J. Fink, Louis 

We have constructed genomic libraries for 9R-1 and 9R-2 from which we have 

In 

We would like to directly test the 

T432 T cell disfunction of scid mouse is dependent on lack of rearrangement 

It is known that the T cell specific Properties initiate to be expressed in 
ordered manner on the lymphoid cells immediately after their migration into 
the thymus. However. it is remained whether the sequential expression is 
regulated by developing thymic stromal cells or by the gene products which 
have been activated in the thymic lymphocytes. The scid mouse, T and B cell 
deficient mutant, may be a model to clarify these questions. In the adult 
thymocytes of scid mouse. more than 90% of them were Thy-1' and IL-2R . 
However, Lyt-2 or L3T4 was not detectable on thymocytes as well as spleen 
cells. In addition. Southern blott analysis using a cDNA probe 86T5 
demonstrated no rearranged pattern of 6-chain genes of T cell receptortTcR) 
in the scid thymocytes. Since rearran9ementIexpression of TcR genes is 
proved to precede Lyt-2IL3T4 expression but follows Thy-lIIL-2R expression 
in the normal embryonic mouse, the scid mouse thymocytes are considered to 
be arrested their differentiation in the early stage of T cell ontogeny. O f  
the littermates of scid mice, the mouse with low or medium level of serum Ig 
showed some evidence of the rearranged pattern of TcR B-chain genes in 
parallel with serum I9 amount. In addition, Lyt-2' and L3T4 thymocytes 
appeared in these mice. Taken together, it is strongly suggested that the 
scid mouse impairs a common process which is required for differentiation 
both of T and B cells after they branch into the independent cell lineage. 

of TcR genes, S.Habu.M.Kimura,M.Katsuki and K.Hioki,Tokai Univ. Japan. 

T433 
Reserve University, Cleveland, OH 44106. 
In order to establish a gene transfer system for expression of high levels of selected mRNAs 
in human T lymphocyte clones, we screened a panel of five eukaryotic promoters to identify 
ones with maximal activity. Plasmids in which various promoter/enhancer elements are linked 
to the prokaryotic chloramphenicol acetyltransferase (CAT) gene were introduced into two of 
our nonneoplastic human T cell (CD4+) clones, V1 and CH.4, and the neoplastic human T cell 
lymphoma MOLT 4 by protoplast fusion. Analysis for transient CAT expression (48 hr) by an 
enzymatic assay showed that the Rous sarcoma virus (RSV), the leukotropic papovavirus and 
the rat p3C5 gene ionophore-inducible promoters drive high levels of CAT expression, whereas 
the human metallothionein I1 
er in all cell lines. The RSkAT DNA segment was subcloned into the plasmid p220.2, a high 
copy number episomal replication vector which contains the Epstein-Barr virus (EBV) ori, a 
portion of the EBV nuclear antigen (EBNA-1) gene and a resistance gene for the eukaryocidal 
antibiotic hygromycin (hyg). 
function is maintained in this episomal replicon. We devised an efficient protocol for the 
derivation of stable cloned human T cell transfectants. Human T cell clones stably trans- 
fected with RSV-CAT/220.2 continued to express high levels of CAT activity after 17 days of 
hyg selection. 
that these stable transfectants were uniformly expressing high levels of CAT mRNA. 
(Supported in part by grants A122505 and CA36189) 

ANALYSIS OF PROMOTER FUNCTION IN CLONED HUMAN T LYMPHOCYTES, John E. Hambor, Robert 
R. Getty, Diane C. Farhi, David R. Kaplan, and Mark L. Tykocinski, Case Western 

and the simian virus 40 early promoters are substantially weak- 

Transient CAT expression assays demonstrated that RSV promoter 

I n  situ hybridization using a 35S-labeled anti-sense CAT RNA probe confirmed 
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T434  REARRANGEMENT AND EXPRESSION OF T CELL RECEPTOR GENES IN 
PRE-T CELLS. Yasuhiro Hashimoto, Erica Sibinga, Ann Haberman 
and Kenneth J. Blank. Department of Pathology, University of 
Pennsylvania, PA 19104 

during 
development frequently involves the analysis of hybridomas. Such 
studies may be complicated by use of the fusion partner, BW5147, which 
expresses the TcR alpha and beta chain genes. Fusion with thymocytes 
might result in the rearrangement and expression of previously inactive 
TcR genes. We have circumvented this problem by the isolation of 
several unique murine thymomas representing various phenotypically 
immature stages of T cell development. Experiments within our lab and 
with Dr. gene 
expression and rearrangement patterns within these pre-T cells. The 
results of these experiments suggest: 
1) TcR gene rearrangement may precede and/or be disassociated from Thy 
1 gene expression. 
2) Beta and gamma chain gene rearrangement may precede alpha chain gene 
rearrangement. 
3 )  alpha 
chain rearrangement. 

The study of T cell receptor gene rearrangement and expression 

Mark Davis have allowed the analysis of T cell receptor 

Beta and gamma chain gene transcription is not necessary for 

T435  EXPRESSION OF CLONED T CELL RECEPTOR GENES, Fredrik Ivars, Leslie Berg, 
Christopher Goodnow, Henri-Jean Garchon, Susan Gilfillan and Mark Davis. 
Stanford University, Stanford CA 94305 

We have prepared constructs of T cell receptor (TCR) alpha and beta chain genes from the 
pigeon cytochrome specific T cells 2B4 and 5C.C7. For the TCR alpha chains, the 
expressed variable region genes were constructed from a combination of genomic and cDNA 
clones. The variable region gene of the 2B4 beta chain was previously described. For 
expression studies in tissue culture cells, two approaches were followed: (1) transient 
expression was assayed by fusing the coding regions of the constructs to the human cyto- 
megalovirus ( C M V )  immediate early promoter/enhancer, and (2) the entire genes were linked 
to selectable genetic markers for stable introduction into lymphoid cells. RNase pro- 
tection assays indicated that RNA transcribed from the CMV-TCR constructs introduced into 
L cells is processed identically to transcripts of the TCR genes in the original T cells. 
TCR gene constructs with or without the immunoglobulin heavy chain enhancer inserted into 
the TCR J-C intron were stably introduced into both T cells (EL4) and B cells (J558L). RNA 
analysis indicates that the immunoglobulin heavy chain enhancer increases expression of TCR 
genes by severalfold in both T and B cells. In addition, transfected lines were found to 
produce the 2B4 TCR alpha chain protein as detected by immunofluorescence and immunopre- 
cipitation using a monoclonal antibody specific for the protein. Alpha and beta chain 
constructs have also been introduced into fertilized mouse eggs by microinjection. Off- 
spring carrying the transgenes are currently being analyzed for expression of the intro- 
duced TCR genes. 

T436  
La Jolla, CA 92093. 
Despite the elucidation of the gene elements which encode the antigen: Ia receptor on 
helper T cells, the structural basis of the receptor-ligand interaction is still poorly 
understood. We are addressing this problem using gene transfer techniques to examine the 
relationship between the structure of the receptor chains and the resulting recognition 
properties of the T cell. 
helper T cell lines or hybrids specific for pigeon cytochrome C and I-Ek molecules, but 
differing in fine specificity, have been cloned into retroviral vectors. Such vectors lack 
retroviral structural gene sequences but contain viral regulatory elements necessary for the 
expression of the inserted cDNA, as well as contain a dominant selectable marker, in this 
case resistance to compound G418. We have used these constructs to produce infectious 
viral particles containing either n and 5 chain genes. Both helper T cell hybrids, and a 
cloned helper T cell line specific for conalbumin and I-Ak, have been successfully infected 
with these recombinant viruses, transferring G418 resistance to the recipient cell. However, 
the level of mRNA expression of the transferred receptor genes has been variable. In one 
instance we have infected a cloned T cell line with a mix of recombinant viruses containing 
a chain and 5 chain genes. The recipient infected cells expressed both a and 6 chain genes 
encoded by the viruses. We are currently cloning these infectants to look for cells 
expressing high levels of both receptor chains, and to characterize the resulting antigen: 
Ia recognition properties. 

GENE TRANSFER OF T CELL ANT1GEN:Ia RECEPTORS USING RETROVIRAL VECTORS, Jonathan 
Kaye, Isaac Engel, Pamela J. Fink and Stephen El. Hedrick, Uni-rersity of California, 

A series of cloned a and I3 chain cDNA's derived from cloned 
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T437 REARRANGEMENT OF T CELL RECEPTOR BETA CHAIN GENES IN TRANSFORMED HUMAN CELL LINES 
THAT HAVE B CELL CHARACTERISTICS AND PRODUCE IMMUNOGLOBULIN, Thomas J. Kindt and 

Mary Ann Robinson, Laboratory of Immunogenetics, NIAID, NIH, Bethesda, MD 20892 
Lymphoid cell lines were derived by Epstein-Barr virus (EBV) transformation from 60 

individuals in eight different families for use in a molecular genetic study of HLA and T 
cell receptor genes. 
EBV is thought to produce B lymphoblastoid cell lines, however, rearrangement of T cell 
receptor (TCR) 8 chain genes was observed in a cell line from one of these individuals. 
Examination of DNA from peripheral blood lymphocytes of this individual showed germ1 ine 
configuration of both TCR 8 genes. A second transformation of cells from this individual 
yielded a line that also had a rearranged TCR p gene, however, the pattern of rearrange- 
ment was different from that of the original line. The rearrangement events in both cell 
lines involved the maternal TCR 8 haplotype. It was possible to derive cell lines from 
this individual with nonrearranged T cell genes by cloning of cells from an early passage 
of the EBV transformation culture. The cell lines with the rearranged T cell genes, cells 
from the same individual and from those from a sibling that did not carry rearranged T 
cell genes were compared. Clonality of lines was ascertained by unique rearrangement 
patterns for immunoglobulin H and K chain genes. 
globulin genes, secreted immunoglobulin and carried B and not T cell surface markers. 
These results support the hypothesis that a common recombinase mediates rearrangement 
events in both T and B cell lines; a rationale for its activity on certain T cell genes in 
B lymphoblastoid cell lines is being sought. 

Transformation of peripheral blood lymphocytes by co-incubation with 

All lines contained rearranged immuno- 

T438 DECREASE IN T CELL RECEPTOR (TCR) y RNA IN MOUSE THY-1+ DENDRITIC EPIDERMAL CELLS 
(dEC) AFTER CON A STIMULATION. William A. Kuziel, Robert Tigelaar, Akira Takashima, 

Paul Bergstresser and Philip W. Tucker. U.T.H.S.C.D. Dallas, Texas 75235. 
Thy-I+ dEC are bone-marrow-derived, located in the mouse epidermis, and characterized by a 

striking dendritic morphology in situ and expression of large amounts of cell surface Thy-1. 
Thy-lt dEC have a phenotype similar to fetal or immature thymocytes (L3T4-, Lyt-2-). Con A- 
stimulated Thy-l+ dEC pro1 iferate, secrete an IL2-like factor, and exhibit MHC-nonrestricted, 
NK-like cytotoxicity. Clones established by limiting dilution microculture of FACS-purified 
Thy-l+ dEC retain these phenotypic and functional properties. 
four clones showed that each expressed abundant levels of two TcR y RNAs: two forms of Cyl 
(differing in the 3’-untranslated region) in association with the proximal variable region, 
V3, and either V1.l-Cy4 or V1.2-Cy2. 
expressed TcR 6 RNA at a very low level. Two clones were analyzed at the DNA level and 
showed rearrangements o f  TcR y and B genes; all four B genes in both clones were involved in 
a rearrangement/deletion event. Con A stimulation led to the rapid appearance o f  IL-2 RNA 
with a short-lived peak occurring between 6-9 hrs; IL-2 receptor RNA also increased within 
6 hrs and remained elevated for longer than 24 hrs. 
increased, Con A stimulated a rapid decrease in the steady state level of TcR y RNA, which 
had not returned to normal levels by 24 hrs. 
gests an important relationship between expression o f  the V3 variable region and the func- 
tion of these unusual cells, which may represent a murine intraepidermal equivalent of 
recently described peripheral CD3+,CD4-,CD8-, TcR y+ T cells in humans. 

Northern blot analysis of 

None of the clones expressed TcR a RNA and only one 

While RNA for the 6 chain of T3 

The regulated expression of V3-Cy1 RNA sug- 

T 439 DEVELOPMENTAL REGULATION OF T CELL ANTIGEN RECEPTOR EXPRESSION, H. Robson 
MacDonald, Ralph C. Budd, Guido Miescher, Rosemary K. Lees, Rawleigh C. Howe, 

Ludwig Institute for Cancer Research, Lausanne Branch, 1066 Epalinges, Switzerland. 

The T cell antigen receptor (TCR) complex consists of a disulphide-linked alpha/beta 
heterodimer non-covalently associated with a molecular complex known as C03. Genes coding 
for the polymorphic alpha and beta chains of the TCR complex undergo somatic 
re-arrangements similar to those of imnunoglobulins and are initially expressed in a 
developmentally ordered fashion in the thymus. Thus imnature thymocytes (lacking 
expression of the differentiation antigens C04 and CDB) express high levels o f  beta chain 
transcripts but very low levels of alpha chain transcripts, whereas more mature thymocytes 
(and peripheral T cells) express both. We have now identified a rare subpopulation 
corresponding to -10% of imnature (CD4- COB-) mouse thymocytes which transcribe abundant 
amounts of TCR alpha chain mRNA and express low levels of TCR protein (as assessed by 
monoclonal antibodips KJ16-&33 and F23.1) on the cell surface. Interestingly, the 
proportion of KJ16 or F23 cells in this thymocyte subpopulation is significantly 
(2-fold) higher than in mature thymocytes or peripheral T cells. Since KJ16 and F23 react 
exclusively with TCR proteins containing products of a particular family of beta chain 
variable region genes, these data strongly suggest that utilization of TCR beta chain gene 
segments is developmentally regulated. Whether this regulation is linked to the expression 
of products of the major histocompatibility complex is currently under investigation. 
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T 440 EVOLUTION OF M U R I N E  IMMUNOGLOBULIN Ch2 AN0 Ch4 GENES. F a t h i a  Mami and Thomas J. 
K i n d t ,  Labora tory  of  Immunogenetics, NIAID. NIH, Bethesda ,  MD 20892 

A genomic clone c o n t a i n i n g  t h e  A constant (C) r e g i o n  g e n e s ,  A2 and h4, h a s  been 
i s o l a t e d  from a genomic l i b r a r y  from t h e  mouse s t r a i n  SPE. 
d e r i v e d  from progenitors t r a p p e d  near Grenada i n  S p a i n  and h a s  been c l a s s i f i e d  as mus 3 or  
- mus s p r e t u s .  The structure o f  t h e  Ch2-CA4 gene c l u s t e r  i n  SPE has  been conserved  a a t i v e  
t o  l a b o r a t o r y  mouse s t r a i n s .  
t h e s e  genes have evolved  under d i f f e r e n t  s e l e c t i v e  p r e s s u r e s .  The EALB/c and SPE CA2 
genes are h i g h l y  conserved  (99% sequence i d e n t i t y )  and t h e  SPE Ch2 gene a p p e a r s  t o  be 
f u n c t i o n a l .  
SPE Ch4 c o n t a i n s  a l a r g e  d e l e t i o n  r e l a t i v e  t o  t h e  EALWc counterpart. T h i s  gene ,  which is  
n o t  e x p r e s s e d  i n  l a b o r a t o r y  mouse s t r a i n s  presumably because  of  a f a u l t  i n  t h e  j o i n i n g  (J) 
A4 sequence ,  a p p e a r s  to have been under l e s s  str ingent e v o l u t i o n a r y  p r e s s u r e  and is  
c e r t a i n l y  a pseudogene i n  t h e  SPE s t r a i n  by v i r tue  of  t h e  observed  C region d e f e c t s .  By 
c o n t r a s t  t o  BALWc, t h e  SPE Jh4 gene i n c l u d e s  a l l  sequences  r e q u i r e d  f o r  a f u n c t i o n a l  J 
gene. 
t h a t  e v o l u t i o n a r y  d r i f t  may account  f o r  t h e  accumula t ion  o f  a d d i t i o n a l  d e f e c t s  i n  t h i s  
pseudogene. 

SPE i s  an i n b r e d  s t ra in  

Sequence comparison of  SPE Ch2 and Ch4 genes  i n d i c a t e s  t h a t  

By cont ras t ,  t h e  Ch4 genes have s i g n i f i c a n t l y  d i v e r g e d  i n  sequence and t h e  

I t  appears t h a t  t h e  Ch4 gene became nonfunct iona l  i n  an  a n c e s t r a l  mouse s p e c i e s  and 

T441  TRANSCRIPTIONAL REGULATION OF THE T CELL RECEPTOR BETA CHAIN LOCUS 

C h e m i s t r y  a n d  M o l e c u l a r  B i o l o g y  I n s t i t u t e ,  UCLA, L o s  A n g e l e s .  CA 90024 .  

g e n e  i s  b e i n g  e x a m i n e d  i n  o r d e r  t o  u n d e r s t a n d  how t h i s  f a m i l y  o f  g e n e s  i s  
e x p r e s s e d  i n  a r e g u l a t e d  m a n n e r .  T h e  T c e l l  r e c e p t o r  b e t a  c h a i n  l o c u s  h a s  
b e e n  e x a m i n e d  f o r  t h e  p r e s e n c e  o f  a t r a n s c r i p t i o n a l  e n h a n c e r .  T h e  r e g i o n  
s p a n n i n g  -1 t h r u  @2 h a s  b e e n  e x t e n s i v e l y  s u b c l o n e d  i n t o  t h e  t r a d i t i o n a l  CAT 
v e c t o r  pAlOCAT2 a n d  a s s a y e d  f o r  e n h a n c e r  a c t i v i t y  by t r a n s i e n t  t r a n s f e c t i o n s  
i n t o  b e t a - e x p r e s s i n g  m u r i n e  T h e l p e r  c e l l  l i n e s .  No e n h a n c e r  a c t i v i t y  h a s  
b e e n  d e t e c t e d  u t i l i z i n g  e i t h e r  t h e  SV4O p r o m o t e r  o r  a V f i  p r o m o t e r .  T h i s  
r e s u l t  s u g g e s t s  t h a t  t h e r e  i s  n o  e n h a n c e r  i n  t h e  r e g i o n  o f  t h e  b e t a  c h a i n  
l o c u s  s t u d i e d  a n d  t h a t  t r a n s c r i p t i o n a l  r e g u l a t o r y  m e c h a n i s m s  may n o t  b e  a s  
h i g h l y  c o n s e r v e d  b e t w e e n  t h e  T c e l l  r e c e p t o r  g e n e s  a n d  i m m u n o g l o b u l i n  g e n e s  
a s  i s  t h e i r  s t r u c t u r e  a n d  a b i l i t y  t o  r e a r r a n g e .  T h e  t r a n s c r i p t i o n a l  s t a r t  
s i t e  of  t h e  V,33 p r o m o t e r  h a s  a l s o  b e e n  d e t e r m i n e d  a n d  s t u d i e s  a r e  i n  p r o g r e s s  
t o  d e t e r m i n e  t h e  f u n c t i o n a l l y  i m p o r t a n t  r e g i o n s  o f  t h i s  p r o m o t e r  f o r  b a s e l i n e  
a n d ,  p o s s i b l y ,  T - c e l l  s p e c i f i c  e x p r e s s i o n .  

S k y e  M c D o u g a l l  a n d  K a t h r y n  L .  C a l a m e ,  D e p a r t m e n t  o f  B i o l o g i c a l  

T h e  t r a n s c r i p t i o n a l  r e g u l a t i o n  o f  a m u r i n e  T c e l l  r e c e p t o r  b e t a  c h a i n  

T 442 CYCLOSPORIN A INHIBITS THE INDUCTION OF T-CELL RECEPTOR mRNA, Miles 

The mechanism by which the immunosuppressant cyclosporin A (CsA) inhibits T-cell function is not clearly 
understood. Recently, the expression of the a chain of the T-cell antigen receptor (TCR) has been shown to 
regulate and limit TCR expression in maturing thymocytes. Here, we show that CsA inhibits the induction 
of TCR-a mRNA elicited by calcium ionophore A23187 treatment of the murine T-lymphoma SL12.4 and 
RS4.2 cell clones. CsA exerts a partially reversible inhibitory effect on both early and late phases of TCR-a 
mRNA induction. The transcription of the TCR-a gene is not inhibited by CsA; instead CsA inhibits TCR- 
a mRNA induction by regulating specific post-transcriptional mechanisms. CsA only exhibits an abrogatory 
effect in response to A23187; it does not inhibit TCR-a  mRNA induction elicited by phorbol myristate 
acetate or cycloheximide. CsA does not significantly inhibit TCR-a mRNA accumulation in T-lymphoma 
clones which constitutively express this transcript. CsA has no effect on the constitutive expression of TCR- 
8, Thy-I, Lyt-2 and actin mRNA in T-lymphoma clones. However, the amount of T3-6 mRNA is depressed 
in RS4.2 cells treated with both CsA and A23187, but not when cells are treated with either agent alone. Our 
results demonstrate a specific inhibitory effect of CsA on calcium dependent activation events in T-cells, 
including the induction of TCR mRNA expression. Supported by NIH CA37775 and T32 HL07107. 

Wilkinson & Carol MacLeod, Cancer Center, University of California, San Diego, 92093. 
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T443 MOLECULAR BASIS FOR DEFECTIVE CELL SURFACE EXPRESSION O F  THE E,:Q POLYPEPTIDE, A.B. 
Begovich, F.M. Tacchini, T.H. Vu, P.P. Jones. Stanford University. Stanford, CA 

94305. Four of the  eleven independent inbred haplotypes (b. 5. r a n d  3) and approximarley 
15-25% of t h e  c_hromsomes found i n  wild g populations f a i l  t o  express  t h e  I-E molecule. 
d a t e  t h e  only E defect  tha t  has been character ized is t h e  Eao mutation, a 627 bp de le t ion  a t  
the  5' end of t i e  E, gene i n  2, 5, and many wild derived haplotypes. 
nature  of t h e  E 
congenic s t r a i n  B1O.CASZ was derived from the  spec ies  + castaneus, while t h e  b. g, 
, and 3 haplotypes were derived from the  spec ies  Hus domesticus. 
thought t o  have separated over 2 mi l l ion  years  ago. 
contains  t h e  Ea0 mutation and t h a t  f a i l u r e  t o  express  the  E g  
i n s e r t i o n  in t h e  5' donor s p l i c  s i t e  of t h e  f i r s t  in t ron .  We w i l l  a l s o  show tha t  Egq has 
t h e  s a m e  s p l i c i n g  defec t  as E c f 7 ,  an i n t e r e s t i n g  f ind ing  i n  l i g h t  of t h e  genet ic  d i s tance  
between t h e  two spec ies  t h d g a v e  rise t o  these  haplotypes Final  y, we w i l l  report  our 
progress on t h e  charac te r iza t ion  of t h e  d e f e c t s  i n  the  Ea4 and E g  genes. 

To 

We a r e  examining the 
defec ts  i n  t h e  f, 3, and haplotypes. The w17 haplotype of t h e  H-2 

These two sgyyies a r e  
We w i l l w ~ ~ w  t h a t  the  E, gene 

gene is due t o  a s i n g l e  base 

$ 

T 444 A MOLECULAR DISSECTION OF IA STRUCTURE-FUNCTION RELATIONSHIPS IN 
IMMUNE RECOGNITION. N. S. Braunstein, A. J. Sant, F. Ronchese, R. I. Lechler, and R. N. 
Germain. Laboratory of Immunology, NIAID, NIH, Bethesda, MD 20892. 

Using DNA mediated gene transfer into m u s e  L cells, the effects of Ia a and p polymorphisms on 
heterodimer expression, serologic epitopes, and T cell stimulation were analyzed. The results demonstrate a 
segregation of function between two distinct segments of the p l  domain. Thus polymorphic residues in the 
NH2-terminal half of the pl domain determine with which a chain a particular p chain can achieve efficient cell 
surface expression. Alterations in this region of pl  affect antibody binding to distally encoded p and u 
epitopes, apparently through confornational effects on the assembled heterodimer. T cell co-recognition of 
antigen and Ia is highly sensitive to the conformational changes induced by varying the polymorphic residues 
controlling this ap interaction. Allelic variable residues in the COOH-terminal half of the p1 domain, on the 
other hand, show only minor effects on cell surface Ia expression and overall conformation but instead define 
epitopes that seem to be directly involved in the binding events related to antibody recognition of Ia and 
restricted recognition by T cells of Ia plus antigen. These data suggest a segmental model of Ia 
smcture-function in which all Ia molecules have a similar o v d  stzucture determined by the interaction of the 
a and f3 chains, a process critically dependent on the NH2-terminal polymorphic regions of p. Other regions, 
including HV3 of the p chain, are postulated to =main exposed on the surface of the molecule and together with 
portions of the u chain, forn the smctures directly involved in both T cell and antibody recognition events. 

T 445 STRUCTURAL MUTATIONS AFFECTING INTRACELLULAR TRANSPORT AN0 SURFACE EXPRESSION 
OF MURINE CLASS I 1  MOLECULES. 
McKean* and I.J. Gr i f f i th .  Harvard School of Public Health and Harvard Medical 
School, Boston MA 02115 and *Mayo Clinic  Medical School, Rochester MN 55905. 
O u r  laboratory has generated a panel of Ia-negative var iant  c e l l  l i n e s  i n  order t o  
define regions of the mur ine  c l a s s  I1  molecules important f o r  i n t r a c e l l u l a r  t ranspart  
and c e l l  surface expression. These var iants  were a l l  derived from t h e  M12.4.1 H-2 B 
c e l l  lymphoma by v- i r radiat ion (1.000R) and several rounds of negative imnuno- 
se lec t ion  with an ant i - Ia  monoclonal antibody (mAB) plus complement. I t  was possible 
t o  ident i fy  var iants  t h a t  did not erpress  one or  both Ia  isotypes on t h e i r  ce l l  
surface, that  i s  they were I-A-/I-E , I-A+/I-E- o r  I-A-/I-E- (Glimcher e t  a l .  1985. 
J .  Imnunl. E:3542). Further analysis  allowed us t o  se lec t  var iants  t h a t  contained 
mutations affect ing post-translational Ia  gene expression. I t  was possible using 
irnnunoelectronmicroscopy t o  observe accumulations o f  t h e  appropriate Ia polypeptides 
in d i s t i n c t  fntracytoplasmfc compartments. Transfection s tudies  indicated t h a t  t h e  
t ransport  defects  resu l t  from st ruc tura l  mutations in  the Ia genes. Sequence 
analysis  will be presented. 

L.H. Glimcher, 2. Ghogawala, M. Rodriguez*, D.J. 
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T 4 4 6  CONTRIBUTION OF NZW GENES TO LUPUS-LIKE AUTOIMMUNE DISEASE. Brian L. 
Kotzin and Ed Palmer, University of Colorado, VA Medical Center and National Jewish 
Center for Immunology and Respiratory Medicine, Denver, CO. 

N e w  Zealand Black (NZB) x New Zealand White (NZW) F, mice exhibit an autoimmune disease 
characterized by high serum levels of IgG antibodies to double-stranded DNA and histones and a fatal  
immunexomplex glomerulonephritis. In contrast, only rare  parental  NZB or NZW mice express this 
lupus-like disease. W e  have previously identified a unique NZW T-cell receptor beta-chain gene 
complex distinguished by a large deletion of DNA containing C D , and J cluster. NZW mice 
also differ from NZB and other strains at the T-cell receptor%ph&hain I&& and at the major 
histocompatibility !H-2) locus. W e  studied the  contribution of these 3 NZW gene loci to (NZBXNZW) 
F1 disease by backcrossing F1 mice to NZB mice and correlating the genotype with the expression of 
lupus-like disease in backcross mice. Mice were identified as either heterozygous for t he  NZW allele 
or homozygous for the NZB allele for each gene by Southern analysis of genomic DNA. 

Forty-five percent of 174 female backcross mice developed severe proteinuria prior to 11 mo of 
age compared with 95% of (NZBXNZW) F mice (N=40), and less than 5% for NZB (N=50) and NZW 
(N=301. Of 47 randomly-selected backcrgss mice with severe renal disease, 89% carried the NZW 
H-2' allele while approximately half carried the NZW T-cell receptor alpha- or beta-chain alleles d Of backcross mice without evidence of renal disease (N=45), 85% were homozygous for t he  NZB H-2 
allele. Similar percentages and 
correlations were also observed for IgG autoantibody production. Thus, the NZW gene contribution to 
lupus-like (NZBXNZW) F1 disease appears to be related to one dominant gene linked to the H-2' 
locus. In contrast, the  unusual NZW T-cell receptor gene complexes do  not appear to be involved. 

Approximately half carried the NZW alpha- or beta-chain genes. 

T 447 C~OTOXICITY OF MYCOBACTERIAL ANTIGFN INDUCED cD4+ HUMAN T CELL CLCNES AGAINST 
ANTIGEN PRESENTING CELLS. RELATION BFIWEEN CYTWQXICITY AND 02HW FWTICNS, A h  S. 
Mustafal Richard A. Young2 and %re M a l l .  I k s t i t u t e  for Cancer Research, N-0310 
OSLO 3 ,  b i t e h e a d  I n s t i t u t e  for Bianedical  Research, Cambridge, MA 02142, USA. 

A total of 120 BCG induced and 42 M. l e p r a e  induced human cDq+ T cell clmes were raised fran 
vaccinated hea l thy  vo lun tee r s .  About one t h i r d  of t h e  c lones  w e r e  specific i n  p r o l i f e r a t i v e  
and lymphckine p ra luc t ion  a s says  to  t h e  an t igens  a g a i n s t  which they were raised, o t h e r s  %ere 
l i m i t e d  t o  broadly c r o s s r e a c t i v e .  Whm tested for c y t o t o x i c i t y ,  t h e  T cell c l o n e s  w e r e  capa- 
ble of k i l l i n g  BCG and M .  l e p r a e  pulsed rnonccytes/macrophages and EBV transformed B cell 
l i n e s  pulsed wi th  PPD. @tima1 c y t o t o x i c i t y  occur& a t  T cell to  an t igen  p resen t ing  cell 
(APC) ra t io  of 10:l. whereas opt imal  p r o l i f e r a t i o n  and lymphckine prcduct icn was observed 
at T cell to  APC r a t io  of 1:l. Recanbinant a n t i g e n s  isolated by a n t i k d y  probes f r a n  genanic  
DNA l i b r a r y  of M. l e p r a e  and M. t u b e r c u l o s i s  w e r e  screened wainst T cell c l o n e s  to  define 
t h e  an t igens  reccgnized i n  p r o l i f e r a t i v e  respcnses. Five M. leprae s p e c i f i c  T cell clCxI€?S 
responded t o  18 k recanbinant  an t igen  of M .  l e p r a e  and me c r o s s r e a c t i v e  T cell c l o n e  proll- 
f e r a t e d  t o  65 k reconbinant  an t igen  of bo th  M. l e p r a e  and M. t ube rcu los i s .  P r o l i f e r a t i v e  and 
c y t o t o x i c  a c t i v i t i e s  of t h e s e  T cell c lones  paralleled c l o s e l y  wi th  respect to-antigen 
s p e c i f i c i t y  v i s  a v i s  c r o s s r e a c t i v i t y  and class I1 M H C  r e s t r i c t i o n .  Relevance of t h e s e  
f i n d i n g s  i n  t h e  r egu la t ion  of irrmune response against mycobacteria w i l l  b= discussed. 

T 4 4 8  RECCKNITION OF NOVEL MHC CLASS I1 ANTIGENS BY T LYMPHOCYTE CLONES, E. 
Nisbet-Brown, M. Letarte, J. Lee, J.A. Falk and E. Gelfand. The Hospi ta l  for 
Sick Children and Canadian Red Cross Blood Transfusion Se rv ice ,  Toronto,  
Canada. 

We used ant igen-specif ic  human T cell clones to s tudy t h e  r e l a t i o n s h i p  between major 
h i s tocompa t ib i l i t y  complex (MHC) and ant igen recogni t ion s p e c i f i c i t i e s  expressed by T 
c e l l s .  Tetanus toxoid ( lT ) - spec i f i c  T lymphocyte c lones  were derived from an 
imnunized donor by l i m i t i n g  d i l u t i o n  from per iphe ra l  blood mononuclear cells (PEN) 
r e s t imu la t ed  with 'IT i n  v i t r o .  Clones were screened for MHC-restricted ant igen 
r ecogn i t ion  a g a i n s t  HLA-typed ant igen-present ing cells (APC) using an i n  v i t r o  T c e l l  
p r o l i f e r a t i o n  assay. Several  d i s t i n c t  p a t t e r n s  of ant igen recogni t ion were 
i d e n t i f i e d .  I n  add i t ion  to T cells which recognized TT i n  a s soc ia t ion  with donor 
Class  I1 MHC an t igens ,  w e  found c lones  which s imultaneously expressed self-restricted 
ant igen r ecogn i t ion  and a l l o r e a c t i v i t y ,  and o the r  c lones which recognized 'IT 
s p e c i f i c a l l y  with HLA Class  I1 non iden t i ca l  APC. This  was confirmed i n  i n h i b i t i o n  
s t u d i e s  using monoclonal an t ibod ie s  a g a i n s t  Class  I1 MHC an t igens  to block 
p r o l i f e r a t i v e  responses .  We propose t h a t  t hese  c lones  may be r e s t r i c t e d  by "hybrid" 
HLA Class  I1 MHC an t igens  and we suggest  a poss ib l e  s t r u c t u r e  for t h e s e  molecules. 
These r e s u l t s  argue t h a t  t h e  T cell ant igen r ecep to r  can undergo randcm or antigen- 
dependent changes i n  v i t r o ,  and that somatic d i v e r s i f i c a t i o n  of t h e  T c e l l  r e p e r t o i r e  
may occur i n  vivo. 
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T 449 A MOLECULAR MECHANISM FOR THE UNRESPONSIVENESS OF BlO.A(6R) MICE TO PIGEON 
CYTOCHROME C. F. Ronchese, B.S. Fox, R.H. Schwartz and R.N. Germain. Laboratory of 

Immunology, NIAID, NIH, Bethesda, MD 20892. 
BIO.A mice are responders to pigeon(P) and moth(M) cytochrome C(CC) in the context of EpkEa, whereas 

BlO.A(BR) mice respond to MCC but not PCC together with EpbEa. The majority of T cell clones derived from PCC 
primed BIO.A mice mimic these in vivo response patterns, i.e., they respond to either P or M CC with self-Ia(EpkEa). 
but only to MCC with allogeneic Ia (EpbEa). To investigate the molecular basis for these response patterns, variant 
Ep genes encoding either polymorphic residue 29 from Epk associated with the polymorphic residues 87,89, and 93 
from Epb (Epkb) or vice-versa (Epbk) were generated by hemi-exon shuming, and these or wild-type EP genes 
cotransfected with Ea  into L cells. Both recombinant and wild-type molecules expressed by the transfectants were 
fully competent in presenting antigen to a panel of EpbEdEpkEa degenerate or restricted T cell clones and 
hybridomas of various antigen specificities. However, Epbk was unable to present PCC to specific T cell clones and 
hybridomas, although i t  retained the ability to present MCC to the same T cells. The importance of residue 29 in 
presenting PCC was confirmed when T cells with less frequent patterns of fine specificity were analyzed EPbkEa 
transfeetants presented only MCC to a T cell hybridoma restricted to only EpkEa , and presented PCC to a T cell 
clone restricted to only EpbEa. These data indicate that a single residue in the HV2 region of EP can dect the fine 
specificity of Ia-dependent antigen presentation (desetope function) in a manner concordant with IR gene control 
without altering the restriction phenotype (histotope function) of the same class I1 molecule. This functional 
independence of desetope and histotope implies that each may play a unique role in determining the immune 
response potential of an individual. 

T 450 FUNCTIONAL EPITOPES OF I - A k  INVOLVED I N  ANTIGEN PRESENTATION - Edward Rosloniec,  
Denise Cay and John Freed,  N a t ' l .  Jewish C t r .  f o r  Immunol. & Resp. Med., Denver, 
CO 80206 

In  o rde r  to probe t h e  i n c e r a c t i o n  of T-cel l  r e c e p t o r ,  Ia and an t igen  du r ing  an t igen  
p r e s e n t a t i o n ,  monoclonal an t ibod ie s  (mAb) t o  I - A ~  were used t o  block t h e  a c t i v a t i o n  of I- 
A k  r e s t r i c c e d  T-cel l  hybrids  by an t lgen  p resen t ing  c e l l s  (APC)  and lysozyme fragments.  
Three T-cel l  hybr ids ,  each s p e c i f i c  for  a d l f f e r e n t  a n t i g e n i c  pep t ide  of lysozyme, were 
found t o  have d i f f e r e n t i a l  s e n s i t i v i t i e s  t o  t h e  blocking e f f e c t  of mAb t o  nominal I a  
s p e c i f i c i t i e s  1 ,2 ,15,17 and 19. While t h e  m a j o r i t y  of mAb t e s t e d  were i n h i b i t o r y ,  mAbs 
17/227 ( I a .15 )  and H116-32 (Ia .19)  d i d  not  block T-hybrid h4Ly7.5 However, mAb 17/227 was 
s t r o n g l y  i n h i b i t o r y  f o r  h4Ly18.2 and 50.5,  whereas 18.2 w a s  not  blocked by mAb 11-5.2 
( I a .2 )  and 10-3.6 ( I a .17 ) .  Fab' fragmencs,  prepared from s e v e r a l  of t h e  mAb, showed t h e  
same p a t t e r n  of blocking as t h e  i n t a c t  mAb. However, t h e  Fab 's  from H116-32 f a i l e d  t o  
i n h i b i t  p re sen ta t ion  t o  50.5 implying t h a t  t he  ep l tope  bound by t h i s  mAb i s  d i s t a l  t o  
s i t e ( s )  of i n t e r a c t i o n  with t h e  T c e l l  r ecep to r .  Pept ide s p e c i f i c i t y  was no t  r e spons ib l e  
f o r  t h e  d i f f e rences  i n  anti-I-A blocking as 4 T-cel l  hybrids s p e c i f i c  f o r  t h e  same 
lysozyme pep t ide  a l s o  showed d i f f e r e n c i a l  patcerns  of anci-I-A blocking.  Mezuremencs of 
L3T4 expres s ion  by t h e  T-cel l  hybrids d l d  no t  exp la in  t h e  d i f f e rences  observed i n  a T-cel l  
hybr id ' s  s e n s i t i v i t y  t o  mAb blocking. S tud ie s  using mutant APC suggest  t h a t  each T-cel l  
hybrid used i n  t h e s e  s t u d i e s  expresses  a d i f f e r e n c  T-cell  r e c e p t o r ,  i nd icac ing  t h a t  che 
mAbs i n  che blocking experiments may he i n c e r f e r i n g  wi th  T-cel l  receptor-I-A 
i n t e r a c t i o n s .  Experiments are c u r r e n t l y  underway t o  address  t h i s  p o s s i b i l i t y  d i r e c t l y .  

~ 4 5 1  THE IR TO BEEF AND SHEEP INSULIN IS CONTROLLED AT THE LEVEL OF ANTIGEN PRESENTA- 
TION AND NOT THE T CELL REPERTOIRE, C h r i s t i n e  K. Rudy and B r i g i t t e  T. Huber, Tuf t s  
Universi ty  School o f  Medicine, Boston, MA. 

B6 and t h e  Ia mutant bm12 mice s h o w  a r e c i p r o c a l  q u a l i t a t i v e  d i f f e r e n c e  i n  responsiveness  
t o  beef and sheep i n s u l i n ;  namely, t h e  former are high responders t o  beef i n s u l i n  and low 
responders  t o  sheep i n s u l i n ,  wh i l e  t h e  l a t t e r  show t h e  oppos i t e  response p a t t e r n s ,  as 
measured by T c e l l  p r o l i f e r a t i o n .  Using T c e l l  hybridomas (THY) t h i s  response was f u r t h e r  
analyzed a t  t h e  c l o n a l  l e v e l .  Both t h e  h e t e r o c l i t i c i t y  of t h e  response and t h e  results 
obtained i n  T€!y t i t r a t i o n  s t u d i e s  support  t h e  hypothesis  t h a t  t h e  T c e l l  r ecep to r  (Tc r )  
recognizes  a shared a n t i g e n i c  determinant  on beef and sheep i n s u l i n .  The response p a t t e r n ,  
t h e r e f o r e ,  i s  a g e f l e c t i o n  o f  d i f f e r e n t i a t i a l  an t igen  p resen ta t ion  of t h e  two spec ie s  of 
insuligrl$.e. Ia p r e s e n t s  beef  i n s u l i n  m o r e  e f f i c i e n t l y  than sheep i n s u l i n  and vice-versa  
f o r  Ia . Beef and sheep i n s u l i n  d i f f e r  from each o t h e r  by a s i n g l e  amino ac id  i n  t h e  A 
cha in  loop. This a l l o w s  us  t o  d i s s e c t  t h e  immune molecule i n t o  i t s  func t iona l  p a r t s  and t o  
d i r e c t l y  test our hypothesis  by: a )  blocking p resen ta t ion  w i t h  pep t ides  con ta in ing  t h e  A 
chain loop which is  thought t o  con ta in  t h e  ag re tope .  t h e  Ia-ant igen i n t e r a c t i o n  s i te ;  and 
b )  by d i r e c t  a c t i v a t i o n  of t h e  THy w i t h  N-terminal pep t ides  which supposedly con ta in  t h e  
e p i t o p e ,  t h e  Tcr-antigen i n t e r a c t i o n  s i t e .  
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T 4 52 MOLECULAR AND FUNCTIONALANALYSIS OF MURINE IA ASSEMBLY AND EXPRESSION. 
Andrea J. Sant, Ned S. Braunstein, and Ronald N. Germain. NIAID, NIH, Bethesda MD. 
20892 

Cell surface expression of la antigens is dependent on association of the a and p chains into a stable 
heterodimer. Using recombinant DNA technology and an L cell transfection system, the effect of 
polymorphism on ap dimer formation and co-expression have been investigated. In analyzing the 
requirements for inter-isctype dimer expression, we found that allelic polymorphic residues in Ap chains 
have a profound impact on the ability of Ap to be co-expressed with Ea. By using exon shuffled and 
hemi-exon shuffled Ap genes, we determined that the differential capacity of Ap to be co-expressed with Ea 
can be totally accounted for by polymorphic residues in the amino-terminal half of the p1 domain. To 
assess the importance of isotypic residues in a p co-expression, hybrid AD-Ep genes were constructed to 
generate proteins consisting of AP in the first domain and Ep in the second domain. transmembrane and 
intracytoplasmic regions. Hybrid or wild type p chain genes were co-transfected into L cells with either 
Aa or Ea. Flow cytometric analysis of the resultant transfectants indicated that the isotypic origin of the 
carboxy-terminal half of the p chain had no detectable influence on the efficiency of dimer formation and 
cell surface expression. In addition, when paired with A s  the A-E hybrid p chains were comparable to 
wild type AP in the antigen specific. MHC restricted activation of T lymphocytes. suggesting that 
isotypically determined structures in the membrane proximal regions of la do not influence the specificity 
of antigen presentation and T cell recognition. Together, these results argue strongly that the selective 
expression of a p pairs and the structures important for antigen specific T cell recognition are determined 
almost exclusively by the amino terminal domains of la molecules. 

~ 4 5 3  
Polymrphic residues vithin the MEC class I and class I1 antigens are 
influence the interaction of these antigens with both nominal antigen and the T 
receptor. 
constructing a soluble and potentially aecretable form of the class I1 I-A antigen for 
both biochamical and crystallographic studies. Premature stop codons have been inserted into 
both the alpha and beta chain cDNA's encoding the I-& allele. and these cDNA's have 
been expressed under the control of a strong cellular promoter in a variety of lymphoid 
cell lines. 
are not exported from the cell. 
vith a 73K cellular protein vhich we believe may be BIPIGRP78. 
circuwent the failure of chain association are being-attempted. We believe the 
mechanism underlying the failure of the chains to associate to be a conformational 
change in the alpha chain to a state in vhich it cannot subsequently bind the beta chain. 
Experiments to test this hypothesis are in progress. 

EXPRESSION OF TRL~NCATED CLASS I1 I-A ANTIGEN CHAINS. Paul Travers and Hugh McDevitt 
Stanford University Medical School, Stanford. CA 94305 

believed to 
cell 

To attempt to understand these interactions at the molecular level we have been 

In the absence of the tranamembrane domains the tvo chains do not pair and 

Various approaches to 
In addition the beta chain is found in association 

Antigen Processing 

~ 5 0 0  MAPPING OF ANTIGEN EPIMPES INTERACTING WITH CLASS 11 MHC PRODUCTS AND WITH THE AN- 
T I G E N  RECEPTOR OF T LYME'HOCrpES, Lucian0 Adorini, Michael Darsley*, Et tore  Appella* 
and Gino Doria, Laboratory of Pathology, ENEA C.R.E. Casaccia C.P.  2400, 00100 Roma 

I t a l y ,  *Laboratory of Cel l  Biology, N C I ,  N I H ,  Bethesda, MD 20292, U.S.A. 
We have analyzed a T c e l l  hybridoma (3A1) obtained from hen egg-white lysozyme (HEL)-primed 
B D F l  mice, ac vated t o  produce IL-2 by HEL and by the HEL synthet ic  peptide 105-120 asso- 
c ia ted t o  I-E'imolecules. The HEL region 105-120 represents the imunodominant HEL epitope 
recognized i n  the context of Iad molecules. This hybridoma responds t o  duck lysozyme, car- 
rying a subs t i tu t ion  a t  posi t ion 116 as  compared t o  HEL, bu t  it does not  respond to ring- 
necked pheasant lysozyme, d i f fe ren t  from HEL a t  residues 113 and 114 and it is stimulated 
weakly by human lysozyme, d i f fe ren t  from HEL a t  f ive residues i n  the  region 105-120. Synthe- 
t i c  peptides of the HEL sequence 105-120 subst i tuted a t  residues 113 and 114 do not  induce 
IL-2 production by the 3 A l  hybridoma indicat ing t h a t  these two contiguous residues a re  both 
c r i t i c a l  for  3A1 c e l l  act ivat ion.  Studies on competitive inhibi t ion between peptide 105-120 
and i t s  analogues indicate  t h a t  residue 113 i s  recognized by the 3A1 T c e l l  receptor and 
t h a t  residue 1 1 4  i s  involved i n  binding t o  I-Ed molecules. Morever, experiments with trun- 
cated peptides indicate  t h a t  residues i n  the N-terminal and C-terminal regions of the sequel  
ce 105-120 are  a l so  involved i n  binding t o  I-Ed molecules suggesting a complex pat tern of 
interspersed residues i n  the antigen molecule interact ing w i t h  the T c e l l  receptor and w i t h  
c lass  I1 MHC products. 
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T501 ADSORPTIVE PINOCYTOSIS, Gerard Andlauer, BNL,  New York, 11973. Antigen molecules 
bind t o  receptor proteins located on the surface of T c e l l s :  the antigen - receptor complexes 
w i l l  be induced t o  aggregated by a t  l e a s t  divalent  antigen.  The patches c o l l e c t  over one 
pole  of the T c e l l  t o  form a cap preliminary t o  a coated p i t  that i n i t i a t e s  a v e s i c l e  f o r  
in terna l i z ing  the  antigen - receptor complexes near the Golgi appara tus  where the l y s i s  
occurs.  This s c r i p t  may be s u i t a b l e  t o  other lymphocyte surface molecules such a s  the IL 2 
receptor complexes. 

T 502 N?WXN PFUSENI'ATICN AND PRXFSSING IUWIFSMEHlS OF FOLY 18-SPECIFIC T CELL 
HYBRICCMAS, Michel Boyer, ?uun Fotedar, Wallace Smart am? Bhagirath Singh, 
University of Rlberta, Edmofiton, Alhrta, CXNADA T6G 2H7 

The processing requirements of t m  Poly 18 reactive T cell hybridomas were examined. 
These hybridomas recognize different parts of the synthetic plypeptide antigen Poly 18, 
Poly Glu-Tyr-Lys-(Glu-v-Ala) in association with IAd mlecules m antigen presenting 
cells (AFC). Hybridoma A . l . l  responds to Glu-Tyr-Lys-(Glu-Tp-Ala)j41u-Tyr-Lys as the 
minimum antigenic sequence wfiile hybrid- B.l.l recognizes Glu-Tyr-Ala-(Glu-Tyr-Ala)3- 
Glu-Tyr-Lys/Ala. 
glutaraldehyde and chloruquine treated AFC, suggesting that antigen processing is not a 
requirement for the activation of these cells. Synthetic peptide analogs of the minimum 
peptide sequences were also tested and found to be stimulatory cn similarly treated AFC. 
The reactivity pattern of hybridom B. l . l  in the presence of glutaraldehyde fixed Apc 
revealed that antigens containing lysine were presented with mch less efficiency than 
antigens without lysine. Since this effect was not seen with chloroquine treated Apc, 
these results suggest that lysine residues c n  the antigen interact with the AFC surface, 
presumbly with the Ia mlecule. We also propose that alanine residues in the a-@elical 
€bly 18 line up to form a hydrophobic ridge spiraling up the outside of the mlecule. 
This feature m y  be required for wropriate interaction between antigen, the T cell 
receptor and AFC. 

It was found that these hybridomas responded to antigen presented ty 

T503 I r  GENE CONTROL OF THE T CELL EPITDPE REPERTOIRE AND FINE SPECIFICITY OF 
THE RESPONSE TO EOlJINE MYDGLOBIN. S.J. Bre t t ,  K.B. Cease and J.A. Rerzofsky 
N C I ,  NIH. Rethesda, MD 20892 
I n  order t o  understand the  molecular bas is  o f  I r  gene con t ro l  we have cha rac te r i -  

zed the  major epitopes on equine myoglobin (EqMb) recognized by  RIO.S (H-ZS) and B1O.BR 
(H-2k) mice, both h igh  responders t o  EqMb hu t  t h e  former a h igh responder and the l a t t e r  
a low responder t o  sperm whale myoglobin (SWMb). The major determinants recognized by 
B1O.S polyc lonal  T c e l l  l i n e s  and the  m a j o r i t y  o f  B1O.S clones crossreacted w i t h  myoglobin 
va r ian ts  which had Asp (not  Glu) a t  p o s i t i o n  109 whereas B1O.BR polyc lonal  T c e l l  l i n e s  and 
clones appear t o  be uniquely  s p e c i f i c  f o r  EqMb and no t  crossreact ive w i th  a panel o f  18 
myoglobins from other  species. We found t h a t  17/18 EqMb-specific RIO.S (I-AS r e s t r i c t e d )  
T c e l l  clones responded t o  a syn the t i c  pept ide o f  residues 102-118. This peptide was no t  
immunodominant f o r  B1O.BR T c e l l s  as i t  st imulated a p r o l i f e r a t i v e  response less than 10% 
o f  t h a t  t o  EqMb i n  po l yc lona l  T c e l l  l i n e s  and o n l y  3/15(1-Ak r e s t r i c t e d )  clones. The 
f a c t  t h a t  some I - A k  r e s t r i c t e d  clones d i d  respond t o  t h i s  pept ide suggests however t h a t  
t h e  low responsiveness t o  t h i s  determinant was no t  due t o  an absence o f  T c e l l s  s p e c i f i c  
f o r  t h i s  region i n  the repe r to i re .  There also  appears t o  he some over lap i n  the r e p e r t o i r e  
o f  f i n e  s p e c i f i c i t i e s  recognized by  B1O.S and B1O.RR 102-118-specif ic clones. Thus, 
although B1O.BR and B1O.S s t r a i n s  are both h igh  responders t o  EqMh the haplotype in f luences 
t h e  expressed T c e l l  r e p e r t o i r e  and the r e l a t i v e  imnunodominance o f  var ious s i t e s  among 
those which can be recognized. 
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T 5 0 4  THE INTERACTION BETWEEN IMMUNOGENIC PETIDES AND I a .  S .  Buus, A. Secte  and H . M .  
Grey. Nat ' l .  Jewish C t r .  f o r  Immunol. & Resp. Med., Denver, CO 80206. - 

Using ge l  f i l t r a t i o n ,  t h e  capac i ty  of pu r i f i ed  I A ~ ,  I E ~ ,  I A ~  and I E ~  molecules t o  bind 
11 d i f f e r e n t  immunogenic pept ides  was examined. I n  every in s t ance ,  a s p e c i f i c ,  s a t u r a b l e  
binding t o  t h e  r e l evan t  r e s t r i c t i o n  elemenc was found. The KD of t h e s e  bindings were 
t y p i c a l l y  i n  t h e  5-50 fl range.  MOSC of t he  pepcides bound weakly or not a t  a l l  t o  non- 
r e s t r i c t i o n  elemencs. but i n  one in s tdnce  such binding was s t ronge r  than t h e  binding t o  t h e  
r e s t r i c t i o n  elemenc. Thus,  i n  o rde r  f o r  a p ro te in  ansigen t o  be a T c e l l  immunogen, i t  i s  
an e s s e n t i a l ,  but  not s u f f i c i e n t  requirement ,  t h a t  a pept ide der ived from the  an t igen  binds 
t o  Ia .  Using t h e  panel of pept ides  t o  i n h i b i t  che binding of r ad io l abe led  pept ide t o  I a  
d a t a  was obtained suggest ing t h a t  chere  is  only one pept ide binding s i t e  on each I a ;  and 
glutaraldehyde c ross l ink ing  of r ad io l abe led  pept ide t o  I a  suggested t h a t  Chis binding s i t e  
i s  composed of both t h e  a- and t h e  6-chain of I a .  The func t iona l  re levancy of t he  de t ec t ed  
bindings of pept ide t o  I a  was demonstrated by t h e  complete c o r r e l a t i o n  becween che capac i ty  
of t h e  panel of pept ides  t o  i n h i b i t  t h e  binding of a given pep t ide  L O  I a  and t h e  capac i ty  
of t he  same panel t o  i n h i b i t  t he  p re sen ta t ion  of t h a t  pepcide t o  T c e l l s .  Complexes of Ia 
and immunogenic pept ide could be i so l aced  from unbound pept ide and shown t o  be very potent  
s t i m u l a t o r s  of T cells even i n  t h e  absence of exogenous pept ide.  Thus, T c e l l s  recognize a 
preformed canplex of Ia  and immunogenic pepcide.  

T505 REGULATION OF T CELL ACTIVATION BY IMMUNOMODULATORS OF CLASS I1 ANTIGENS ON MONO- 
CLONAL PRESENTING CELLS, M i c h a e l  J .Da ley* ,  Jean-Girard G u i l l e t * * ,  and Malcolm 
Gefter**. American Cyanamid Co, Pr inceton,  N J *  and MIT, Cambridge, MA**. 

Monoclonal populat ions of B c e l l  and macrophage tumors were used t o  s tudy  the  e f f e c t s  of 
v a r i o u s  immunomodulators  on t h e  a b i l i t y  o f  t h e s e  c e l l s  t o  p r e s e n t  a n t i g e n  t o  d i s c r e t e  T 
cell hybridomas. The hybridomas were s e l e c t e d  on t h e  b a s i s  of d i f f e r e n t  a n t i g e n i c  speci-  
f i c i t i e s  t o  a def ined r eg ion  of t he  lambda r ep res so r  protein.  Class I1 an t igen  induc t ion  
w a s  followed by q u a n t i t a t i v e  flowcytometry; mRNA induc t ion  w a s  s tud ied  by Northern b lo t  
analysis .  These q u a n t i t a t i v e  measurements w e r e  fol lowed a f t e r  var ious t imes  and doses  i n  
v i t r o  wi th  a number of immunomodulators and then c o r r e l a t e d  t o  t h e  b i o l o g i c a l  a c t i v i t y  of 
IL-2 product ion upon appropr i a t e  a d d i t i o n  of an t igen  t o  t h e  t r e a t e d  p resen t ing  c e l l s .  The 
e f f e c t s  of cloned gamma i n t e r f e r o n  (G-IFN), LPS, indomethicin and Cyclosporin-A (Cyclo-A) 
were  a l l  examined.  G-IFN d e m o n s t r a t e d  a d o s e  dependen t  enhancement  o r  s u p p r e s s i o n  o f  
b i o l o g i c a l  a c t i v i t y ,  depending upon the  endogenous state of Class I1 expression and t h e  T 
cell hybridoma used t o  assay IL-2 sec re t ion .  However, a t  a l l  doses t e s t e d ,  G-IFN enhanced 
Class I1 an t igen  expression.  Conversely,  Cyclo-A i n h i b i t e d  C l a s s  I1 an t igen  expression i n  
high doses,  but i n  very low doses  enhanced C l a s s  I1 an t igen  expression. Antigen presenta-  
t i o n  w a s  s i g n i f i c a n t l y  i n h i b i t e d  a t  h i g h  d o s e s ,  b u t  c a r r y  o v e r  o f  Cyclo-A t n t o  t h e  IL-2 
a s say  can not  be ru l ed  out.  Low doses  of Cyclo-A, a l though capable of i nc reas ing  Class I1 
a n t i g e n  mRNA e x p r e s s i o n ,  o n l y  showed m i n i m a l  e f f e c t s  on h y b r i d s  f o r  IL-2 p r o d u c t i o n  
enhancement. The dens i ty  of Class I1 expression and p resen ta t ion  i s  nof a d i r e c t  co r re l a -  
t i o n ,  and non-specif ic  f a c t o r s  may mediate s e l e c t i v e  immune responses. 

Abstract Withdrawn 
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T507 THE T CELL RECOGNITION OF A PHYLOGENETICALLY DISTANT PROTEIN ANTIGEN A. Pinnegan 
J .A .  Smith, M.A. Smith, D.H.  Sachs and R.J. Hodes. NCI, NIH, Bethesda, HD 20892 

To determine whether tolerance to self proteins is responsible for the limited number 
of determinants recognized by T cells on foreign but closely related proteins T cell clones 
specific for the bacterial antigen staphyloccocal nuclease (Nase) were derived. T cell 
clones generated from (H-Zb X H-Zk)P1 mice were shown to be specific for Nase in asmciation 
with either I-Ab or I-Ek. The fine specificity of these T cell clones was analyzed using a 
series of 20 amino acid overlapping peptides spanning the Nase sequence. The I-Ab restricted 
clones responded to peptide 91-110 and not to other Nase peptides while the I-Ek restricted 
clones responded to peptide 81-100 and not to 91-110 or to other Nase peptides except for a 
weak cross reaction to a structurally similar peptide 51-70. The T cell repertoire to a phy- 
logenetically distinct protein is therefore a lso  limited to a small number of antigenic 
epitopes. 
Peptides of 15 amino acids but not 10 amino acids were sufficient to stimulate the clones. 
Substitutions of one amino acid in peptide 86-100 uncovered a fine specifity difference be- 
tween I-Ek restricted clones. 
at residue 91 while a substitution at residue 95 had no effect. Conversely, clone 653 re- 
sponded very weakly to a substitution at  residue 95 but was unaffected by a substitution at 
residue 91. These results suggest that residues 91 and 95 may be involved in peptide recog- 
nition by the T cell receptor. In addition, although T cell recognition is limited to a 
particular region of the antigenic molecule chere appear to be differences in fine specific- 
ity of the determinants recognized within that region. 

The importance of peptide size and amino acid composition were also analyzed. 

One clone 24.3 was unable to respond to a peptide substituted 

T 5 0 8 A SECOND SITE ON THE CYrOCHROME C T CELL DETERMINANT THAT INTERACTS 
WITH THE Ia MOLECULE. B.S.Fax, F.Carbone, Y.Paterson. F.Ronchese. RN.Germaln and 

RH.Schwartz. Laboratory of Immunology, NIAID, NIH. Bethesda, MD 20892 and Scripps Clinic and 
Research Foundation, La Jolla. CA 92037. 
The dominant T cell determinant in cytochrome r has previously been shown to contain two critical 
sites: residue 99 interacts with the T cell receptor and residue 103 interacts with the Ia molecule. 
Synthetic peptide antigen analogs were made containtng single amino acid substitutions at position 
95. These substitutions caused a shift in antigenic potency, deflning residue 95 a s  critical to the T cell 
response. Upon immunization with these analogs. a heteroclitic response was observed to the parent 
antigen. This suggested that residue 95 did not contact the T cell receptor. In addition, a change In 
relative potency was observed for antigen analogs when an gen - presenting cells expressing two 
werent  Ia molecules were compared. Epk:mk and Epb:E&. This suggested that residue 95 directly 
interacted with a polymorphic site on the Ia mole ule A dttfer nt p ttem of antigenic potencies was 
observed. however. on L cells transfected with Epfr:Eak and E&:E& Furthermore, ftxatton wlth 
paraformaldehyde to block antigenic processin agatn changed the relative potencies of the antigen 
analogs. L cells, splenocytes expressing Epk:E% and splenocytes expressing Epb:Eak were all affected 
differently by fixation. Substitutions at position 95 can therefore detect an antigen processing 
difference between splenocytes and L cells. 

~ 5 0 9  TRANSITORY STAGES IN THE PRESENTATION OF INFLUENZA VIRUS ANTIGENS TO 
HELPER T CELLS, Charlea J. Hackett and Laurence C. Eieenlohr. The 

Wietar Inatitute, Philadelphis, PA, 19104. 

cellr (TH) ia being atudied ueing influenza virus. A0 a T cell antigen. 
influenza virue is efficiently presented in vitro to TH specific for either 
internal or external virion proteins: Only piconolar concentrations of the 
relevant determinant introduced on intact virus ie required for TH 
stimulation: thia effect ia independent of virus replication. Kinetic 
studiee show that only 2-10 min of virus exposure to the antigen-presenting 
cell (APC) eufficea for maxinun TH stimulation. However, a lag period ia 
required after the pulse for the expression of TH determinants on the APC 
surface. Three atagea have been identified which lead to thia high-efficiency 
presentation: 1. Rapid binding of virus via its hamagglutinin noleculs to 
cell-aurface aialic acid focueea the virion onto the APC. 2. The bound virue 
enters a cellular compartment from which it is no longer removable by 
neuraminidaae. Tranaition to thia compartment nay occur at 1O'C. 3. A 
further period at temperature >20'C is needed to complmte expression of TH 
determinants. Temperature-ehift etudiee indicate that if virue is allowed to 
accumulate at 1O'C after APC binding. the required exposure to the elevated 
temperature is abbreviated. auggeating that entry into the neuraminideae- 
resistant compartment is a required stage in antigen presentation. 

The route by which antigena on viral particlea are presented to helper T 
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T 51 0 A NEW PATHWAY TOANTIGEN PRESENTATION. Ellen Haber-Katz, Ei j i  Watari 

There has been much deta supporting the ides thet 1 cell antigenic determinants have twodistinct 
functional sites, that which interacts with the T cell rgzptor or the epitope and that which 
interects with the la molecule cir the egretope. Our recent experiments with a peptide 
determinant derived from the glymprotein D of herpes simplex v i rus (HSV) have allowed us to 
delinea third functional site on a T cell antigen. By eddition of a fatty acid to this peptide, we 
have maintained the original two sites but have now created a structural characteristic that can 
induce an Lyi 2 + T cell population. These cells appear to be peptide specific and upon adoptive 
transfer protect an animal from a lethal HSV infection. Exactly how this molecular structure 
functions i n  T cell activation i s  under investigation and i t s  implications in antigen presentation 
w i l l  bediscussed. 

and 6 Diekchold. The Wistar instititute. Phil&lphia, PA 19104. 

~ 5 1 1  FUNCTION OF ANTIGEN-SPECIFIC IMMUNOGLOBULIN RECEPTORS IN T CELL-B CELL 
INTERACTIONS, Nobumichi Hozumi, Roland Tisch, Masahide Yoshikawa and Motoo 

Watanabe", Mount Sinai Hospital Research Institute, 600 University Avenue, Toronto, 
Ontario M5G 1x5 (*On leave from Central Research Laboratory, Mitsubishi Petrochemical Co. 
Ltd., Ibaraki, Japan) 

The cellular properties of antigen presentation have been well-studied. In contrast, 
the biochemical and molecular aspects of antigen presentation are still not well 
understood. In order to investigate anitgen presentation at a biochemical and molecular 
level, we have established monoclonal B cell lines expressing sIgMTnp specific for the 
hapten Tnp through recombinant DNA and gene transfer techniques. The B cell transformants 
were shown to present antigen (Tnp-proteins) to Th cells very efficiently (Watanabe et al., 
Proc. Natl. Acad. Sci. USA 83:5247, 1986). Currently we are studying mechanisms involved 
in specific antigen presentation and processing. This work includes the behavior of sIg 
receptors during T-B interaction, experiments using chemical reagents which block antigen 
processing, assessing the association of antigen with la molecules and experiments using 
antigens with different epitope densities so as to determine the role of Ig crosslinking in 
this process. Furthermore, we have constructed transformants expressing sIgD with Tnp 
specificity (sIgDTnp). This system now allows us to elucidate differences between sIgM and 
sIgD in their roles involving antigen presentation, B cell activation and differentiation. 
Work focusing on antigen presentation will be presented (supported by the MRC and the 
NCIC). 

T 51 2 INFLUENCE OF T CELL SPECIFICITY ON THE ANTIBODY RESPONSE TO THE ACETYLCHOLINE 
RECEPTOR. Keith A .  Krolick, University of Texas Health Science Center, San 

Antonio, TX 78284. 

Lymph node T cells were obtained from rats immunized with purified acetyl- 
choline receptor (AChR) or isolated receptor subunits ( a , $ , y ,  o r  6). The immune T 
cells were then analyzed for their abiIity to respond to native AChR or AChR subunit 
challenge in an in vitro proliferation assay, as well as to perform as helper T cells 
(T ) in an in vitro anti-AChR antibody response. Results indicated a significant 
deiree of subunit-to-subunit crossreactivity at the T cell level. Moreover, helper 
function could be generated by stimulation of T cells immune to any of the AChR sub- 
units, although a-immune T cells appeared to provide a quantifiably increased Ievel 
of specific antibody prodHuction by AChR-immune B cells in vitro when compared to 
antibody produced by the same B cells in conjunction when $, y, or &-immune T cells. H 



The T Cell Receptor 

T 51 3 ANTIGEN-INDUCED IYTWALIZ~TION OF ANTICFY R E ~ ~ P T O R S  I&! e 4 ~ n  T CELLS. 
L.D. LESERMAN. Centre d'Imnologie INSERM-CNRS de Marseille-Ldny. Case 906. 
13288 Marseille cedex 09. France. 

I propose that the antigen-induced internalization of antfgen receptors of B or T 
lymphocytes serves to assure the interaction of those receptors. in intracellular 
compartments. with the major histocompatibility complex (HAC)-encoded molecules of the 
cells, that are themselves internalized constitutively. Antibody and T cell receptors 
have conserved regions which promote the association of their unique amino acid 
sequences ("idiotypes") with HBC molecules as s consequence of exposure to the acidic 
environment of endocytic vesicles. If the antigen is internslized with the antigen 
receptor it may associate with ntIC molecules that it encounters after internalization. 
if it has sequences permitting this association. Thus. B or T cells may express either 
"idiotype"-HAC or antigen-MEC complexes, or both, after the re-expression at the cell 
surface of the complexes which form intracellularly. permitting the recognition of these 
cells by T cells specific for these structures. This mechanism permits the organism to 
respond to antigens for which it has affinity, in a manner which does not depend on the 
structure of the antigen. by the use of its own receptors. Antigen receptors co-evolve 
with the MHC molecules of the species in a way that preserves the posaibility of their 
interaction. 

T 5 1 4 CELL SURFACE D(pRESSION AND FUNCTION OF CLASS II MHC MOLECULES IN THE PRESENCE 
AND ABSENCE OF INVARIANT CHAIN, Jim Miller, Andrea Sant. and Ronald N. Germain. 
LI. NIAID, NIH, Bethesda, MD 20892 

During biosynthesis. the highly polymorphic Class I I  MHC (la) molecules are complexed with a 
nonpolymorphc polypeptide chain, the invariant chain (li). The la4 complex is formed in the rough 
endoplasmic reticulum and remains throughout cytoplasmic transport to the cell surface where 
dissociation occurs. This specific interaction between la and li and their coordinant expression in all 
la-positive cells has led to the hypothesis that li is required to direct la to the cell surface, perhaps 
through a special compartment in which la-antigen association can occur. To address this possibility, 
cDNA clones end ing  these proteins were tranfected into BALB/c 3T3 cells, which express neither of 
these molecules. We have found that the la-li complex is not required for the transport of either la or 
li through the Gobi apparatus, as evidenced by the addition of complex carbohydrate side chains, 
including chondroitin sulfate to li. Nor is li required for efficient cell surface expression of la. In 
addition, preliminary data indicate that li is not required for the functional recognition of la and 
antigen by T lymphocytes. However, effcient antigen processing was not evident in the 3T3 
transfectants whether or not li was present. Thus, it remains possible that li plays a role in antigen 
processing and/or antigen association with la. but that this role was not evident in the 3T3 cells 
because they lack (an) additional component(s) necessary for complete processing function. 
Additional transfection experiments are in progress to better define the possible role(s) of Ii in la 
function. 

T 515 
and Uwe Staere, Deparzmekt of Immunology, Research Institute of Scripps 
Clinic, La Jolla. CA 92037. 
The murine T cell proliferative response to pigeon cytochrome 5 is I-Ek 
restricted and directed to a single site in the cytochrome 5 molecule located 
at the carboxy terminus within the sequence 95-104. In the T celi 
specificities so far described the interaction of the antigen with the I-E 
molecule is clearly dependent on the presence of a lysine residue at position 
104. This residue is also effective at position 103. Thus deleting the alanine 
that is in that position in pigeon cytochrome results in either En equal or 
better T cell response to the antigen, depending on the I-E molecule 
expressed by the antigen presenting cell. (R.Schwartz, Ann. Rev. 
Immunol..3,237-262). We have recently cloned a T cell line 22Dll from B1O.BR 
mice with a specificity also restricted to the complete aequence 95-104 but 
which does not recognise antigen that contains the alanine deletion at 
position 103. This is the case whether the antigen is presented by syngeneic 
antigen presenting cells or presenting cells from B1O.A. BlO.ASR, or B10.S9R 
strains of mice. We postulate that the In interaction site for this rare T 
cell specificity to pigeon cytochrome 5 must occur in some other region of the 
molecule within the sequence 95-104. 

EVIDENCE FOR A SECOND Ia-INTERACTION SITE WITHIN THE PIGEON 
CYTOCHROME C T CELL DETERMINANT. Yvonne Paterson. Francis Carbone 
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T516 Ia-ANTIGEN COMPLEXES CAN BE DETECTED I N  THE SUBCELLULAR COMPARTMENT, M. Laurie 
P h i l l i p s ,  Cec i l  C. Yip and T. L. Delovitch,  Universi ty  of Toronto,  Toronto,  ONT 

M5G 1L6. Using t h e  technique of p h o t o a f f i n i t y  l a b e l i n g ,  we have previously demonstrated 
t h a t  beef i n s u l i n  binds t o  Ia molecules on an t igen  p resen t ing  B hybridoma c e l l s  (APCs). In 
the  present  s tudy,  we show t h a t  complexes between Ia and an t igen  can a l s o  be found i n  the  
s u b c e l l u l a r  compartment. Ia-antigen complexes a r e  d e t e c t a b l e  i n  the  plasma membrane 
f r a c t i o n ,  a Golgi and smooth v e s i c l e  (SV) enriched f r a c t i o n .  and i n  an endoplasmic 
ret iculum enriched f r a c t i o n  s h o r t l y  a f t e r  exposure of the c e l l s  t o  ant igen.  Treatment of 
t h e  c e l l s  with monensin fol lowing c ross l ink ing ,  but p r i o r  t o  f r a c t i o n a t i o n ,  r e s u l t s  i n  a 
reduct ion of l a b e l  i n  the  Golgi-SV f r a c t i o n  r e l a t i v e  t o  t h e  plasma membrane f r ac t ion .  While 
t h i s  sugges t s  t h a t  some of t h e  complexes found i n  t h a t  f r a c t i o n  have been i n t e r n a l i z e d  from 
the  c e l l  su r f ace ,  t h e  i n i t i a l  Ia-antigen complex may o r i g i n a t e  subce l lu l a r ly .  It i s  
poss ib l e  t h a t  I a  molecules a r e  involved not on ly  i n  the  rou t ing  of an t igen  from the c e l l  
su r f ace  t o  t h e  cytoplasm bu t  a l s o  from the  cytoplasm t o  the  c e l l  surface.  

T517 
Centre  d ' Imuno1ogie INSERM-CNRS de Marseille-Luminy. Case 906. 13288 Marseille czdex 9. 
France. 
Apamin i s  a neurotoxin of 18 aa i s o l a t e d  from bee  venom. Because of i t s  s t r u c t u r a l  
f e a t u r e s  (2  d i s u l f i d e  bonds) and t h e  a v a i l a b i l i t y  of s y n t h e t i c  analogs,  w e  have used i t  
as a model system t o  s tudy bo th  t h e  r ecogn i t ion  and t h e  processing of a pep t ide  ant igen.  
T c e l l  p r o l i f e r a t i v e  responses  e l i c i t e d  by 7 nmoles 06 apamin 

as r e s t r i c t i o n  elements.  Analysis  a t  t h e  c l o n a l  l e v e l  w a s  c a r r i e d  o u t  u s ing  a s e r i e s  of 
IL-2-producing T hybridoma c e l l s  de r ived  from BALB/c 8' C57%/6 apamin-primed lymph node 
T c e l l s .  These c e l l s  recognized apamin presented by A - or A -pos i t i ve  B lymphoma or 
t r a n s f e c t e d  L c e l l s .  The use of s y n t h e t i c  analoga of apamin revealed t h a t  2 s i t e s  were 
c r i t i c a l  for T cel l  r ecogn i t ion ,  involving t h e  f irst  6 NH - terminal  r e s idue  s t r e t c h ,  and 
t h e  hydrophobic l e u c i n e  10. A l l  t h e  T hybridoma cells exa i ined  required an t igen  
processing,  as shown by t h e  i n a b i l i t y  of paraformaldehyde-fixed APC t o  p resen t  n a t i v e  
apamin. The IL-2 responses  of t h e  ma jo r i ty  of t h e  hybridomas t e s t e d  could,  however, be 
r e s t o r e d  when reduced apamin w a s  used with f ixed  APC. thus  i n d i c a t i n g  t h a t  a t  least one 
s t e p  of t h e  p rocess ing  of t h i s  pep t ide  involved a d i s r u p t i o n  of i t s  2 d i s u l f i d e  bonds. 
Experiments a r e  underway to i n v e s t i g a t e  t h e  i n t e r a c t i o n  of c l a s s  11 molecules with 
reduced and l abe led  apamin, as w e l l  as t h e  biochemical b a s i s  of its processing by APC. 

T HYBRIDOMA CELL RECOGNITION OF APAMIN. A 18 AMINOACID NEUROTOXIC PEPTIDE. 
Michel P i e r r e s .  Anne Regnier-Vigourous. Mohammed E l  Ayeb and Claude Granier ,  

e r e  found to be u d e r  
tl2-linked Ir gene c o n t r o l  (responder haplotypes : H-2 and H-2 1: 1. and involved A B and Ab - 

T 518 PRESENTATION OF MEASLES V I R U S  TO DR1-RESTRICTED CTL CAN OCCUR I N  ABSENCE OF THE 
INVARIANT CHAIN. Raf ick  P. Sekaly, Steve Jacobson and E r i c  0. Long, Laboratory 

o f  Immunogenetics, N I A I D  and Neuroimmunology Branch, NINCDS, NIH, Bethesda, MD 20892. 
Measles v i r u s  s p e c i f i c  CTLs are  p r i m a r i l y  r e s t r i c t e d  by c lass I1  MHC antigens and belong 
t o  the  T4 p o s i t i v e  subset o f  T lymphocytes. It i s  not  known which v i r a l  antigens are 
presented t o  the  CTLs and whether there i s  p r e f e r e n t i a l  r e s t r i c t i o n  by e i t h e r  DR, DQ o r  DP 
antigens. Since measles v i r u s  w i l l  no t  i n f e c t  murine l i n e s ,  a human f i b r o b l a s t  l i n e  was 
t ransfected w i t h  express ib le  cDNAs f o r  a and p chains o f  HLA-DR1 and was in fec ted  i n  v i t r o  
w i t h  measles v i rus.  These c e l l s  were e f f i c i e n t l y  lysed by measles v i r u s  s p e c i f i c  n L -  
clones. Lys is  was dependent upon concomitant expression o f  D R 1  antigens and i n f e c t i o n  
w i t h  measles v i r u s  and i t  was i n h i b i t e d  s p e c i f i c a l l y  by mAbs t o  DR i n  a dose dependent 
manner. No RNA t r a n s c r i p t  o f  the i n v a r i a n t  chain gene could detected i n  the D R 1  
t rans fec tan ts  before o r  a f t e r  measles v i r u s  i n fec t i on .  These data show t h a t  presentat ion 
o f  v i r a l  antigens can occur i n  the absence o f  i n v a r i a n t  chain. 
antigens are presented t o  the CTLs ind i v idua l  v i r a l  genes i n  eukaryot ic  expression vectors 
were introduced by t rans fec t i on  i n t o  murine c e l l s  prev ious ly  t ransfected w i t h  DRa and DRp 
cDNAs and expressing h igh l e v e l s  o f  D R 1  on t h e i r  surface. Colonies o f  t ransfectants  which 
expressed both D R 1  and the  t ransfected v i r a l  gene were i d e n t i f i e d  by RNA dot  b l o t  analy- 
s i s .  T c e l l  populat ions primed i n  v i t r o  w i t h  measles v i r u s  were able t o  l yse  s p e c i f i c a l l y  
the DR1-positive c e l l s  t r a n s f e c t a  m t h e  ma t r i x  o r  the nucleocapsid v i r a l  genes. 
Studies are i n  progress t o  de f i ne  the precursor frequency o f  T c e l l  subsets responding t o  
the various v i r a l  antigens and t h e i r  requirement f o r  accessory molecules. 

To determine which v i r a l  
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T 51 g STRUCTURAL REQUIREMENTS FOR THE INTERACTION BETWEEN I - A ~  A N D  IMMUNOGENIC OVALBUMIN- 
D E R I V E D  PEPTIDE. A. Sec t e ,  S .  Buus and H.M. Grey. Natl. Jewish C t r .  f o r  I m m w l O l .  h 
Resp. Med., Denver, C O ,  80206. 

Using a r e c e n t l y  desc r ibed  ge l  f i l t r a t i o n  method, we have s t u d i e d  t h e  i n t e r a c t i o n  
between a r ad io l abe led  immunogenic pep t ide  r e p r e s e n t i n g  amino acids 323-339 of ovalbumin 
(Ova 323-339) and i t s  r e s t r i c t i o n  element ( I - A d f .  This  i n t e r a c t i o n  is  speCi f iCa l ly  
i n h i b i t a b l e  by unlabeled Ova 323-339 and by o t h e r  I -Ad-restr ic ted pept ides  der ived f r a n  
un re l a t ed  p r o c e i m .  Analysis of these I - A ~  b inding pept ides  r evea l  c e r t a i n  s t r u c t u r a l  
similari t ies which allowed us t o  t e n t a t i v e l y  i d e n t i f y  the  amino a c i d  r e s i d u e s  involved i n  
t h e  i n t e r a c t i o n  with I - A d .  To d e f i n e  more p r e c i s e l y  the  r eg ion  wi th in  Ova 323-339 
r e spons ib l e  f o r  I a  i n t e r a c c i o n  on t h e  one hand, and T c e l l  r e c e p t o r  i n t e r a c t i o n  on t h e  
o t h e r ,  we have syn thes i zed  a s e r i e s  of t runca ted  pept ides  which were tested f o r  t h e i r  
capac i ty  t o  bind t o  I a  and t h e i r  capac i ty  t o  s t i m u l a t e  3 Ova 323'339 S p e c i f i c  T C e l l  
hybrids .  The binding t o  I a  wa$ l a r g e l y  accounted f o r  by Ova 325-335. However, t h i s  pep t ide  
failed.  t o  s t i m u l a t e  2 of t h e  3 T c e l l  hybrids  t e sced  sugges t ing  t h a t  Sane of t h e  r e s idues  
r equ i r ed  for  T c e l l  r ecep to r  i n t e r a c t i o n  are found o u t s i d e  t h e  r eg ion  involved i n  l a  
i n t e r a c t i o n .  The f i n e  s p e c i f i c i t y  of t h e  i n t e r a c t l o n  between I - A d ,  Ova 323-339, and T C e l l  
r ecep to r  w i l l  be f u r t h e r  addressed by t h e  analyses  of a s e r i e s  of pep t ide  analogs.  

T520 NO MHC CLASS DISTINCTION BY AN MHC RESTRICTED T CELL CLONE,Elizabeth 
Simpson, Kyuhei Tomonari and Andrew Mellor, Clinical Research Centre, 

Watford Road, Harrow, Middlesex, HA1 3UJ. 

A T cell clone specific for H-2Kk + non H-2(X) has been established from 
a C3H mouse immunised with CBA T cells. This clone cross reacts with 
Ek + non H-2(Y) and Ed + non H-2(Z). If it expresses only one T cell 
receptor this does n o t  distinguish class I from class I1 MHC molecules and 
recognises three separate but cross reacting epitopes created b! the 
association of different non H-2 gene products with different MHC molecules. 
Rearrangements and expression of TCR a 8 and y chains of this clone are 
being examined. 

T521 HulIAN T CELL CLONES TO (NANP)3 P.FALCIPARUFI CIRCUHSPOROZOITE PFPTIDE: 
ANTIBODIES TO (NANP)3 Do NOT BLOCK THE T CELL RESPONSE, Francesco Sinigaglia. 

Hugues Hatile. Dieter Gillessen. Arnold Trzeciak. Edgar P. Heimer*, Nathalie Boulanger. 
John R.L. Pink, F. Hoffmann-La Roche & Co. Ltd.. central Research Units. 4002 Basle. 
Switzerland. *Hoffmann-La Roche Inc.. Peptide Research Dept.. Roche Research Center. 
Nutley. N.J. 07110. USA 
The circumsporozoite protein of P.falciParum contains multiple repeats of the sequence 
Asn-Ala-Asn-Pro (NANP). A T cell line specific for (NANPI3 was obtained from a volunteer 
immunized with (NANPI3 coupled to tetanus toxoid and absorbed to alum. The cell line was 
maintained by repetitive antigen stimulation and cloned by limiting dilution. 
Using monoclonal antibodies to the non-polymorphic regions of human HLA class I1 antigens. 
the proliferative response of a (NANPI3 specific T cell clone (FN-220) was shown to be 
restricted to HLA-DP region encoded molecules. In addition 5 different monoclonal 
antibodies specific for (NA")3 failed to inhibit proliferation of clone Ft-220. Also. 
glutaraldehyde fixation and chloroquine treatment of the autologous Epstein-Barr 
virus-transformed B cell line used as antigen-presenting cell did not affect antigen 
presentation to the T cell clone. These results suggest that (NANP)3 must undergo a 
conformational change before it is recognized by clone FN-220. Furthermore the presence of 
anti-(NANP)J circulating antibodies should not prevent (NANP)3-specific T cell induction 
in vivo. 
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T522 
San Antonio. TX. 78284-7758. 
A panel of thirty cloned rat-mouse T cell hybridomas was prepared by fusion of acetylcholine 
receptor (AChr)-reactive rat T cells with the mouse thymoma, 8135147. 
demonstrated to be AChR-reactive by their ability to secrete IL-2 in response to either AChR 
itself or by purified AChR subunits. 
observed, suggesting a predominant recognition of the alpha subunit, and also considerable 
cross-reactivity from one subunit to another. 
that the predominant antibody response to the acetylcholine receptor is to an immunodominant 
reglon of the alpha subunit in the disease myasthenia gravis. 

T CELL HYBRIDOMAS REACTIVE WITH THE ACETYLCHOLINE RECEPTOR AND ITS SUBUNITS, Joseph 
Tad, Olgui Urso. Keith Krolick, University of Texas Health Science Center at 

The T cell hybrids were 

Various patterns of AChR subunit reactivity were 

Herein lies an interesting correlation, in 

Lymphokines and Lymphokine Receptors 

T 523 IL-4 HAS THYnOCYTE GROWTH FACTOR ACTIVITY, Simon Carding and Kim Bottomly. 
Yale University School of Hedicine and Howard Hughes Hedical Institute, 
Uew Haven, Ct. 06510. 

The T-cell derived B-cell stimulatory factor I (BSF-l/IL-4) lymphokine has been 
described as a factor that acts as a B-cell co-mitogen with anti-inmunoglobulin antibody 
or SAC, and induces expression of class 11 (Ia) major histocompatability antigens on 
B-cells. In our studies, we have utilized the IL-4 producing murine helper T-cell clone 
D10 as a source from which to isolate IL-4. We have shown that the proliferative 
activity of thymocytes cultured with recombinant IL-2 and sub-mitogenic concentrations 
of PHA is increased 3-10 fold in the presence of IL-4 as determined by [%]-thymidine 
incorporation after culture for 72h. In contrast, IL-4 alone is unable to induce 
proliferative activity of thymocyte cultures. This synergistic activity of IL-4 is 
inhibited by inclusion in thymocytes cultures of the anti-IL-4 monoclonal antibody 
11B11. Furthermore, potentiation of the IL-&induced thymocyte proliferation is not 
seen with y-interferon, IL-1 or IL-3. In addition, this activity of IL-4 appears to 
be specific €OK thymocytes as highly purified preparations of T-cells did not respond to 
IL-4 in the presence or absence of IL-2. These findings suggest that IL-4 may play an 
important role during thymocyte maturation in the thymus, perhaps to enhance the 
proliferation and expansion of thymocyte populations responsive to IL-2. 

T 5 2 4  LACK OF IL-2 DEPENDENT PROLIFERATION DESPITE SIGNIFICANT EXPRESSION OF HIGH 
AFFINITY IL-2 RECEPTOR ON HURINE T LYMPHOCYTE CLONES LATE AFTER ANTIGENIC 

STIMULATION. Albert H. Churllla and Vlvlan Lam Eraclale. Washlngton Unlverslty School of  
Hedlclne, St. Louts, NO 63110 
We examlned the expresslon of IL-2 receptors on class I and class I1 MHC restrlcted. 
influenza speclflc. murlne T lymphocyte clones at early (day 3) and late (day 8-12) 
tlmes after antlgenlc stlmulatlon. IL-2 receptor expresslon on the three clones 
examlned tncreases to peak levels early and subsequently decays ten to ftfty fold durlng 
thls tlme perlod. as evldenced by monoclonal anti-IL-2 receptor antlbody blndlng. 
However. in IL-2 blndlng slte studles these clones retaln hlgh levels of hlgh afflnlty 
IL-2 receptors (46% to 97% of day 3 levels) at the later tlme polnts. desplte thelr 
Inablllty to prollferate ln response to IL-2 ln the form o f  supernatant from Con A 
stlmulated rat splenocytes. In order to elucidate where the potenttal block may be 
whlch prevents these CTL clones from prollferatlng In an IL-2 dependent manner, the 
ablllty o f  the cells to lnternallze bound IL-2 a! late tlmes after actlvatlon I s  
examlned. All three clones late after actlvatlon are able to lnternallze bound IL-2 
ulth efflclencles equlvalent to that seen at day 3. Additionally, two o f  the three 
clones late after actlvatlon are able t o  upregulate expresston o f  IL-2 receptors tn 
response to plcamolar concentratlons of  IL-2, therefore, for the CTL clones examlned, at 
late tlmes after antlgenlc stlmulatlon. engagement o f  11-2 by the hlgh afflnlty receptor 
seems not to be a sufflclent slgnal to Induce cells to transtt through the cell cycle. 
(supported by grants AI-15608, AI-15353. HL-33391, and AIL07163 (A.H.C.)) 
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T 525 I-A-POSITIVE ANTIGEN PRESENTING CELLS, IL-1, IL-2, AND GAmA-INTERFERON ARE 
REQUIRED FOR FETAL T H Y W Y T E  DEVELOPMENT IN VITRO, D. DeLuca. Department of 
Biochemistry, lledical University of South Carolina, Charleston, SC 29425. 

Ye studied the developlent of T-cells from 14d gestation murine fetal thymus rudiments 
in organ cultures. Ye found that anti-IA monoclonal antibodies inhibited developnent 
of Lyt2+/L3T4- and Lyt2-/L3T4+ T-cells in the cultures. Ia positive non-lynphoid cells 
yere lost after anti-IA treatment. Recabinant IL-1 reversed this inhibition and restored 
the Ia-positive cells. Anti-IL-1, anti-IL-2, anti-IL-2 receptor, and anti-giunna 
interferon also inhibitied the develop~ent of T-cells. IL-1. gama interferon and antigen 
presenting activity *ere detected in the cultures incubated at 37°C. but not in lylphocyte 
depleted cultures incubated at 20°C. Antigen presentin activity in the cultures was 
sensitive to anti-dendritic cell mnoclonal antibody q33D1) plus colllplement. These 
data are consistent with the idea that the development of thyaocytes requires recognition 
of class I1 molecules on antigen presenting cells to induce the production of IL-1. 
IL-1 may then activate thjmcytes to produce IL-2 receptor, IL-2, and gama-interferon. 
These substances may sustain the proliferation of thyaocytes. and cause the further 
expression of class I I  molecules on thymic epithelial cells which is important in further 
thymcyte differentiation. 

T526 INDUCTION OF CLASS I & CLASS I1 MHC GENE EXPRESSION BY IFN-y AND 
TUMOR NECROSIS FACTOR, Yvonne R. Freund & Patricia P. Jones, 
Stanford University, Stanford, CA. 94305. 

Recognition of antigen by the T cell receptor requires the presence of class 
I or class I1 MHC molecules. The expression of these molecules is regulated 
by two lymphokines: IFN-y and tumor necrosis factor (TNF & TNF 1 .  We are 
analyzing the mechanisms by which IFN-y stimulates incregses inBbasal 
expression of H-2 antigens, and synergizes with TNF to induce Ia expression 
on the murine macrophage cell line, WEHI-3. Increases in surface expression 
are the result of elevations in levels of mRNA of all of the component 
chains of Ia and H-2 antigens. Nuclear run-on experiments indicate that 
IFN-y induces transcription of Ia and H-2 genes but exerts its primary effect 
on H-2, i32-microglobulin and invariant chain post-transcriptionally. TNFe 
and TNF , products of activated macrophages and T cells, respectively, 
synergige with IFN-y to increase levels of surface Ia antigens. Neither TNF 
exerts any effect on H-2 expression, nor do they induce Ia expression in the 
absence of IFN-y. TNF and TNF shorten the lag time before Ia induction by 
IFN-y and increase theamaximal Bevels of induction. 
WEHI-3 cells is stable, since synergy is observed when cells are briefly 
exposed to TNF 24 hours before IFN-y is added. Experiments are underway to 
determine, at the molecular level, the site of action of TNF and the 
sequence of events involved in the synergy. 

The effect of TNF on 

T527 IMMUNE RESPONSIVENESS OF CYTOTOXIC T LYMPHOCYTE PRECURSOR IS DEPENDENT ON A NEW 
LYMPHOKINE MOOULATING FUNCTIONAL INTERLEUKIN-2 RECEPTOR EXPRESSION: Conny Hardt, 

Jorg T .  Epplen (*)  and Hermann Wagner, Institute of Medical Microbiology and Immunology, 
Ulm, FRG and (*) Max-Planck-Institute for Imunobiology, Freiburg, FRG. 
We provide evidence that three signals are involved in cytotoxic T cell activation, each 
signal representing one restriction point in cytotoxic T cell function: The first signal 
is supplied by interaction of a specific 1 cell receptor with the responding antigen and 
can he delivered by mitogens, allogeneic MHC determinants, viral proteins in conjunction 
with self MHC structures or by crosslinking T cell receptor molecules by specific anti- 
bodies. The second siqnal necessary for T cell activation is the expression of functional 
Interleukin-2 (11-2) receptors. Functional 11-2 receptor expression can be induced by 
antigen presenting cells via secretion of soluble products operationally termed 11-2 
- receptor inducing factor (E). This signal however is not provided by "nonimmunogenic" 
stimulator cells such as resting B lymphocytes or certain tumor cells; addition of RIF 
conveys immunogeneity. The third siqnal is clonal expansion. Cell proliferation is in- 
duced and controlled by the growth promoting effect of 11-2 in T cells expressing high 
affinity 11-2 receptors. Here we define the nature, functional activity and biochemical 
characteristics of the lymphokine RIF which controls the induction of the second signal. 
The influence of receptor cross linking, RIF and 11-2 on the induction of 11-2 receptor 
message is described. In the presence of all three signals mRNA expression occurs and 
in magnitude it parallels the peak of cell proliferation. 
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T 528ROLE OF GROWTH FACTORS IN LEPROSY PATIENTS, T. Jayaraman, R.S.Mishra*, A.K.Sharm* 

Since leprosy is associated primarily with a T cell defect and T cell growth factors have 
been shown to play an important role in the expansion and development of the imnune res- 
ponse, we have analysed the ability of macrophages and lymphocytes of 69 leprosy patients 
to generate and/or respond to Interleukins 1 and 2 .  
produced in leprosy subjects on stimulation with the mitogen PMA, 6/14 lepromatous indi- 
viduals failed to generate IL-I to M. Zepme antigens. Similarly IL-2 production to 
antigen specific stimulation was reduced at the lepromtous ple of the spectrum. With a 
view to reconstituting this defect exogenous IL-2, from stimulated JR4 cells, constituti- 
vely produced from MLA gibbon cell line and recombinant sources was added to PBMC of these 
individuals. Heterogeneity of in vitro responses was observed. Whereas 1/3 of individuals 
failed to respond to IL-2, the others showed moderate to high proliferation in the 
presence of M. Zeprae and IL-2. 

and I.Nath. Department of Pathology and Dermatology*, All India Institute of Medical 
Sciences and Safdarjang Hospital, New Delhi-110 029, India. 

Whereas nomral levels of IL-1 was 

T 529 DIFFERENTIAL ACTIVATION REQUIREMENTS OF HUMAN B CELL SUBSETS. Diane F. Jelinek 

To examine the role of interleukin 2 (IL2) in human B cell responsiveness, the capacity of 
IL2 to promote proliferation and differentiation of B cell subsets was examined. Unfrac- 
tionated highly purified peripheral blood B cells stimulated with Staphylococcus aureus 
(SA) and mitogen activated T cell factors (TF) or recombinant IL2 (rIL2) proliferated 
extensively and generated large numbers o f  Ig secreting cells (ISC). Although no absolute 
requirement for interleukin 1 (ILI) was observed, concentrations of IL1 as low as 1 pM 
markedly augmented both growth and differentiation of B cells stimulated with SA+rIL2. 
Analysis of spleen and lymph node (LN) B cells indicated that both populations responded to 
SA+TF. However, only spleen B cells responded effectively to SA+rIL2. To examine the re- 
sponsiveness of B cell subsets in greater detail, blood 6+ and 6- B cells were separated 
with the fluorescence activated cell sorter. Both subsets responded optimally to SA+TF, 
whereas only the 6- B cells responded effectively to SA+rIL2. Diminished responsiveness of 
the 6+ B cells to ILZ could not be corrected by the addition of IL1 nor attributed to a 
failure of the induction of IL2 receptor expression as assayed by staining with monoclonal 
antibodies. Responses of SA+rIL2 stimulated 6+ B cells could be augmented by addition of B 
cell growth factor but still remained suboptimal. Moreover, addition of small numbers of 6- 
B cells augmented the ability of the 6+ cells to respond to SA+rIL2. These results indicate 
that responsiveness of human B cell subsets to IL2 varies. SA-activated B cells bearing a 
more mature phenotype (6-) respond to IL2 in the absence of other lymphokines. Production 
of an additional factor by the 6- B cells may facilitate IL2 responsiveness. 

and Peter E. Lipsky. UTHSCD, SW Medical School, Dallas, TX. 75235. 

T 
C. 

530 AuR)AM3ppIVE FClR BRAIN TLMORS USING AVPOIDOWS INI'ERLELKIN-2 
Sl'IMULWlD LYMPHEWES, Carol A. K N S ~ ,  Sharon Waldrop, Phillip Jeett and. Paul 

BUM, Divisions of a r g i c a l  Gncolcgy and Medical O~cology, thiversity of Colorado Health 
Sciences Center, Denver CU 80262. 
C l i n i c a l  trials with recurrent p r h r y  brain tumor patients have been instituted where tuo 
separately-activated m a t i o n s  of T lynphoqtes are generated and inplanted into the tumor 
bed of the patients a t  craniotomy. Autologcus stinulated lynphoqtes (AsLs) are ten-day 
cultured ncnadherent T lynphocytes that. are responsive t o  Phytohenqglutinin and t o  hmn 
reconbinant Interleukin-2. The lynpbkine activated killer (LRK) cel ls  are produced by 
exposure of T lynphocytes, isolated from a Ficoll-Paqe gradient, t o  higher concentrations 
of Interleukin-2 only, for three days. The ASL and IAK populations are phenotypically 
distinct when conpared by fluoresceinated moclonal antibodies against T lynphocyte surface 
mrkers. 
lynphoqtes cbtained from the peripheral blood (PEL) of the brain tumr patients. The 
helpediducer t o  suppressor/cytotoxic ratio (T4A'B) of the IAK was generally 2:1 and very 
nuch like that of the starting PEL. A cmplete reversal of this  ratio was obtained for the 
ASL. Wry low percentages of ME-1 were present in a l l ,  however, the T11 iMrker increased 
from the PEL to  the IAK t o  the ASL and reached alnust 99% in the ASL. 
represent a second M( cell popllation distinct from CRMl. 
also increased from PEL t o  LRK t o  AEL preparations. 
American Cancer Society grants CH339 and IN5Z. 

mth activated popllations are also distinct when conpared t o  the starting 

The T11 is thought t o  
The activated T cell mrker, Tal, 

This research w a s  supported by the  
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T 531 R a p i d  d o w n - r e g u l a t i o n  of 11-2  e x p r e s s i o n  by m i t o g e n  a c t i v a t e d  T cells 
af ter  removal of t h e  s t i m u l a n t .  A. S c h i m p l ,  R. Swoboda ,  U. Bommhardt ,  
E. S e r f l i n g  a n d  E. W e c k e r ,  I n s t i t u t  f u r  V i r o l o g i e  und I m m u n b i o l o g i e ,  
V e r s b a c h e r  S t r .  7 ,  D-8700 W u r z b u r g ,  F.R.G. 

Mitogen s t i m u l a t e d  L3T4+ L y t 2 -  a n d  L3T4- Lyt2' T C e l l s  t r a n s i e n t l y  e x p r e q q  
11-2.  Max ima l  mRNA l e v e l s  a re  r e a c h e d  a t  4 - 6 h r s  ( p h o r b o l e s t e r s  p l u s  Ca 
i o n o p h o r e s )  or 8 - 1 2  h r s  (e. g .  ConA).  T h e  h a l f  l i f e  of 1 1 - 2  mRNA is a p p r o x i -  
m a t e l y  30 min, i t  can  be e x t e n d e d  m a n y f o l d  a f t e r  a d d i t i o n  of c y c l o h e x i m i d e .  
K i n e t i c  a n d  mRNA s t a b i l i z a t i o n  e x p e r i m e n t s  i n d i c a t e  t h a t  t h e  11-2 mRNA s i g n a l  
decreases la te  i n  G a n d  t h a t  t h e  v i r t u a l  a b s e n c e  of a n  11 -2  mRNA s i g n a l  a t  
later t i m e s  is n o t  &e to  i n c r e a s e d  RNA d e g r a d a t i o n ,  b u t  r a t h e r  to  c e s s a t i o n  of 
t r a n s c r i p t i o n .  When - m e t h y l m a n n o s e  is a d d i d  to  ConA a c t i v a t e d  cells a t  t h e  
p e a k  of 11-2  e x p r e s s i o n ,  11-2 mRNA d i s a p p e a r s  w i t h i n  1 - 2 h r s .  S i n c e  t h e  11-2 
mRNA h a l f  l i f e  r e m a i n s  u n a l t e r e d ,  t h e  d a t a  s u g g e s t  t h a t  w i t h d r a w a l  o f  t h e  
m i t o g e n i c  s i g n a l  leads to  a rapid stop of t r a n s c r i p t i o n  of t h i s  g e n e .  

T 532 
CA, 92093. 
Using the in vivo CH12 B cell lymphoma line specific for sheep red blood cells (SRBC), we 
have investigated the role of Antigen (Ag) and T cell derived lymphokines IL2, BSFl (IL4) 
and BCGF 
(SRBC) a% BCGF 
eration and diffirentiation of the CH12 B cells. 
marked when low numbers of CH12 cells are cultured. 
3000 per well, significant proliferation occurs, and recovered PFCs are in the range of 10- 
50% of initial cell numbers. 
ion is very unlikely in cultures of so few cells. 
cells which differentiate to give maximum numbers of Ig secreting cells on day 3, these re- 
sults suggest that Ag and BCGFII are two essential signals for the proliferation and matur- 
ation of B cells in the latter part of the immune response. Although it is widely assumed 
that Ag plays a selective role in the B cell response, it has been hard to rule out the 
possibility that such a role is due only to secondary effects of Ag-presentation to helper 
T cells. These studies support the hypothesis that interaction of specific Ag with Ig- 
receptor provides a direct signal which is required repeatedly at several phases of the B 
cell response. 

THE ROLE OF SPECIFIC ANTIGEN RECOGNITION AND LYMPHOKINES IN B CELL PROLIFERATION 
AND DIFFERENTIATION, Susan L. Swain, University of California, San Diego, La Jolla, 

(IL5) in proliferation and differentiation of this B cell line. We find that Ag 
, but not the other lymphokines, synergize markedly to promote the prolif- 

The synergistic effects are especially 
At cell numbers in the range of 600- 

A role for contaminating non-B cells o r  for autocrine product- 
Since CH12 B cells are non-resting B 

T 533 TRIGGERING OF CYTOLYTIC ACTIVITY AND CYTOTOXIC LYMPHOKINE RELEASE BY 
PERTURBATION OF Ti-CD3 COMPLEX ON HUMAN T CELL HYBRIDOMAS. C.F. W a r e ,  

L.M. Green, F. Coffman, D.L. Haviland, M.H. Crayson, J.L. Reade and A.E. Burger. Division of 
Biomedical Sciences, University of California, Riverside, CA and the Upjohn Co., Kalamazoo. MI. 

CEM.TET1 and lectin-activated T lymphoblasts were used t o  constrwt  functionally active human 
T cell hybridomas. One hybrid, the 1123.D7 line, was characterized for i ts  ability to  mediate direct 
cytotoxicity and secrete lymphokines. The v?3.D7 expressed CD4, CD3-Ti complex and LFA-I and 
was CD8-. Cytotoxicity, as measured in a Chromium release assay, was inducible with anti-CD3 
monoclonal antibodies or with phorbol ester. Perturbation of the Ti-CD3 complex also initiated IL-2 
and cytotoxic lymphokine synthesis and secretion. S ecific antibodies indicated the toxin produced by 
1123.D7 was antigenically similar t o  lymphotoxin (LT! The kinetics of direct cytotoxicity mediated by 
1123.D7 required 10-12 hrs to  lyse 50% of the target cells and correlated with the induction and 
secretion of LT by the hybridoma. Target cells susceptible to  killing by the 1123-D7 exhibited a 
parallel sensitivity to  the cytotoxic activity of soluble LT. Target cells lysed by the Il23.D7 hybrid or 
LT underwent DNA fragmentation characteristic of CTL-mediated killing. In comparison, IL-2 
dependent allospecific CTL clones which exhibited rapid, specific lysis of lymphoblastoid targets (54 
hrs) required 10-12 hr t o  induce 50% target cell lysis of the LT sensitive target cells. The 1123.D7 l ine 
had no detectable granules or esterase activity. These results suggest that  t he  1123.D7 T cell hybri- 
doma contains a distinct cytotoxic mechanism functionally separate from the granule-mediated 
mechanism reported for murine CTL. Supported by CA35638, NCI. 
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T534 GW-CSF AS A T CELL GROWTH FACTOR. A. Woods, J. West, R. Rasmussen and 
K. Bottomly. 
Institute, Uew Haven, CT. 06510 

Yale University School of Medicine and Howard Hughes Medical 

It is widely accepted that T cells carrying L3T4 molecules on their surface are 
helper T cells (Th). However, we have shown that Th cells are functionally 
heterogeneous with some cloned T cells failing to activate antigen-specific B cells to 
secrete. We have shown that functionally distinct T cells differ in the lymphokines 
they produce upon stimlation with antigen/rnitogenic lectins. Of the 50 cloned lines 
analyzed, it was observed that all T cells that helped antigen-specific B cells also 
produced the lymphokine BSF-1IIL-4. Cloned lines that failed to help in this system did 
not make IL-4. Furthermore, the "non helper" cloned T cell lines characteristically 
produced lymphotoxin and interferon ganuna. All of the cloned T cell lines analyzed made 
factors that induced proliferation of the T cell line W-2. However, not all the HT-2 
proliferative activity could be accounted for by IL-4, IL-2 or both. As shown by HPLC 
fractionation and by inhibition of T cell growth factor with monoclonal antibodies to 
IL-2 and IL-4 there is an additional HT-2 stimulating activity. Further studies using 
bone marrow, DA-1, CTLL and FDC-P1 proliferation assays indicated that this lymphokine 
correlates with the activity of GI-CSF. All clones studied produced considerable 
quantities of GW-CSF regardless of whether they produced IL-2, IL-4. Preliminary data 
suggest that GW-CSF contributes to the proliferation of concanavalin A stimulated normal 
T cells at low cell density. 
being investigated. 

The precise role of GM-CSF in these cultures is currently 

T535  Kim CLCNING OF IKEAti --3 (11r3) GBC3. Y-C. Y q  and S.C. Clark, 
mtllte, Qmbridge, MFsSS. 02140 

Wa m y  isolated a cLNA clcne eKadtng a novel prhte  rnlcmy-stiuulathq 
factor (CSF) f 2 u n  a gikbcm ape T-cell line. This factor was identified by its ability 
to stinulate the pl f iemt im of blast cells frcm patierib w i t h  &mdc myelogemus 
leukemia in the pmseme of antieerUm whia neutralized the biological activity of Q4- 
CSF in the came assay Syst51. ?he rpldLecRide of CCNA clcme for this nwel 
activity pnxd to have significant hamlogy with the d e o t i d e  seqnmce exalhq 
nurine IL-3. mIesFfEz the r€Ca&inant psotein e x p n s s d  in the lmnkey cos-1 cdl  
system prwed to be capable of s q p x t h g  the plifexatim of erythroia as well as 
myeloia psqe.Aibrs fmm IYnmal huwm bone m. mu3 this novel gmwth fador is 
both gtructurdlly and M a n l l y  relate3 to nurine D 3 .  

We have u s d  tha gihbcn IL-3 cLNA acne as a hybridizatim PllJbe to identify 
clcmes for the lwrreqalding huamn IL-3 gene. zhe gene structure hetween lwJmn and 
mxlse IL-3 genes is very similar and all the t.rm3ciptianl cx;ntrolling elements are 
quite conserved between the two genes. Ihe huwm pmtein sequenx prdicted by 
dinirq all of exam fian the human gene prwed to be closely relate3 to the qiJ3xm 
IL-3, differ- in 11 of 152 amim acids. 'Ihe cnrerall hamlcgy betkeen the human and 
nurine I63 sequences at the nucleotide level is 53%. Intmestirqly, pe,humlogy 
between the t3m genes is greater in m-ccdjng S q L a e X e  elanents than It 1s in the 

regions. 

T536  CLONING OF GENES THAT ARE INDUCE0 UPON STIMULATION OF HUMAN T LYMPHOCYTES 
Peter F.  Zipfel, Steven G .  Irving, Kathy Kelly and Uli Siebenlist, NIAIO, NCI 

National Insti tutes of Health, Bethesda, MD 20892 
We have constructed a subtracted cONA library in lambda g t l O  from mRNA isolated from human 
peripheral T ce l l s  which were stimulated for 4.5 h with PHA and PMA in the presence of 
cycloheximide. This l ibrary contains about 45,000 clones and i s  enriched for induced genes, 
as determined by the frequnecy of c-myc to  microglobulin clones (9 : l )  in the unamplified 
library. After amplification, 20,000 phage were screened w i t h  a subtracted cONA probe, and 
528 positively hybridizing clones were isolated. These cONA clones were determined t o  
contain induced genes by several c r i te r ia .  First ,  we performed differential  screening using 
cDNA probes derived from unstimulated and stimulated T cell mRNA. Second, we ascertained 
the presence of the induced c-myc and 11-2 receptor gene in our population of induced clones. 
Third, we isolated randomly several of these clones as probes and confirmed the i r  mitogenic 
stimulation by Northern blot analysis. Crosshybridization studies between the 528 clones 
revealed the presence of two large sequence families and the presence of about 60 individual 
genes. Judging by the kinetics of mRNA levels during the early stimulation phase many of 
these genes f a l l  i n t o  two broad categories: those which are expressed rapidly and disappear 
quickly in a manner analogous to  the induction of the c-fos oncogene; and those genes whose 
expression i s  sl ightly delayed b u t  which are present for  a prolonged period. The time course 
of the l a t t e r  group resembles the expression of the c-myc oncogene. 
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Influences on the Peripheral Repertoire 

T 5 3 7  T CELL RECEPTOR REPERTOIRE OF B10 ANTI-BmlZ REACTIVE HYBRIDS - Jerome B i l l ,  J o rd i  
Yague, J a n i c e  White and Ed Palmer, Nat ional  Jewish Center  f o r  Immunology and 
Resp i r a to ry  Medicine. 1400 Jackson,  Denver, CO 80206. 

We f i n d  apparent  p r e f e r e n t i a l  usage of p a r t i c u l a r  V a and V 8 genes i n  t h e  T-cel l  
response of C57BL/lO (B10) mice co t h e  a l l o a n t i g e n .  I - A  bm12. I - A  bm12 r e a c t i v e  b l a s t s  
were converted i n t o  T-cel l  hybridanas by f u s i o n  with BW5147 and examined for expres s ion  of 
s p e c i f i c  T-cel l  r ecep to r  V a  and Vf? cha in  genes us ing  Northern a n a l y s i s .  Prel iminary 
r e s u l t s  on 36 bm12 r e a c t i v e  hybridomas from BlO mice ind icace  t h a t  m u l t i p l e  V a  and V6 gene 
segmencs are used i n  t h e  B10 anci'bml2 response.  S u r p r i s i n g l y ,  19 hybridomas can be 
accounted for by usage of on ly  7 V a / V B  p a i r s .  i nc lud ing  one pa i r  (VaZIVB8) which is  
presen t  i n  6 hybridomas. These d a t a  are consistent with t h e  i d e a  t h a t  t h e r e  may be 
predominant c lonotypes i n  t h e  T-cel l  response t o  an a l l o a n t i g e n .  Addit ional  hybridomas 
are being gene ra t ed ,  i nc lud ing  some i n  H-2 d i s p a r a t e  mice, t o  confirm p r e f e r e n t i a l  use of 
s p e c i f i c  V a / V B  p a i r s  and t o  determine any e f f e c t  of thymic H-2 t y p e  on t h i s  preference.  
Ind iv idua l  hybrids  w i l l  be fu rche r  s t u d i e d  LO determine t h e  conc r ibu t ion  of j u n c t i o n a l  and 
N-region d i v e r s i t y  t o  bml2 r e d c s i v i t y .  

~ 5 3 8  DETECTION OF A NOVEL TcR-BETA GENE I N  THE LEWIS-RESISTANT (Le-R) RAT 
Wm. F. Hickey, Univ. of Pennsylvania,  and E.P. Blankenhorn, Hahnemann Univ. 
Ph i l ade lph ia ,  PA 19104. 

The Le-R rat  w a s  discovered i n  a c losed  colony of Lewis r a t s .  I t  d i f f e r s  from t h e  Lewis 
i n  t h a t  i t  i s  r e s i s t a n t  t o  a number of T-cell  mediated autoimmune d i s e a s e s  (encephalo- 
m y e l i t i s ,  u v e i t i s ,  o r c h i t i s ,  n e u r i t i s )  t o  which t h e  Lewis is h igh ly  suscep t ib l e .  Lewis 
de r ived  T-helper c e l l s  capable  of pas s ive ly  t r a n s f e r i n g  autoimmune encephalomyel i t is  (EM) 
or u v e i t i s  (EAU) t o  Lewis h o s t s  also produce d i s e a s e  i n  the  Le-R. Immunogenetic s t u d i e s  
have shown t h a t  Le-R r e s i s t a n c e  i s  determine9 by one or two non-MHC-linked genes.  We have 
de tec t ed  a novel  TcR-beta a l l e l e  (TcR-betaa" ) i n  t h e  Le-R which i s  d i s t i n c t  from Lewis 
and a l l  ocher ra t  s t r a i n s  examined. The d i f f e r e n c e  between Lewis and Le-R i n  the  region 
de tec t ed  by cDNA probes RBL-5 and KdD64 probably r ep resen t s  a mutat ion i n  t h e  TcR-beta 
gene. The Le-R is i d e n t i c a l  t o  Lewis by a l l  o the r  cDNA probes t e s t e d  and by a number of 
phenotypic c h a r a c t e r i s t i c s .  This  change i n  t h e  T-cel l  r ecep to r  cons t an t  region may be 
r e l a t e d  t o  t h e  Le-R rat 's r e s i s t a n c e  t o  T-cel l  mediated autoimmune cond i t ions  by a l t e r i n g  
t h e  Le-R T-cell  r e p e t o i r e  o r  r e spons iv i ty  t o  c e r t a i n  an t igens .  

This  work was supported by N a t ' l  M.S. SOC. Grant CRG-1685-A1 

T 5 3 9  THE T CELL REPERTOIRE IN Ig TRANSGENIC MICE. Jean LANGHORNE, Marinus C. 

Li-7800 Freiburg, Federal  Republic of Germany 
111 addition to MHC, the other gene complex which has some influence on the expressed T cell repertoire 
is that  of the immunoglobulin (Ig) genes. I t  is now clear,  however, t ha t  t he  antigen-receptors of T and B 
cells a r e  distinct, thus other explanations must be sought for the apparent influence of B cells on the T 
e l l  repertoire. In this regard, i t  has been suggested tha t  T cell idiotypes a r e  selected by the  available B 
cel l  and antibody repertoire. Transgenic mice in which rearranged p and K genes coding for an IgM (SP6) 
specific for TNP have been introduced into the  germ line (Rusconi and Kohler (1985) Nature 336, 330- 
334) a r e  being studied in order t o  determine whether the T cell  repertoire is modified by the  presence 
01 t he  transgenic immunoglobulin idiotype. This modification can be envisaged as occurring in at least  2 
ways. I )  There is a selection for T cells whose receptors share idiotopes with those of SP6 and 2 )  there 
is a selection for T cells which recognise SP6 idiotopes. By limiting dilution analyses the  frequencies of 
T celis specific for TNP-modified syngeneic cells a r e  similar in transgenic mice and normal l i t termate 
controls. In order t o  determine whether TNP-reactive T cells from transgenic mice sharr  idiotopes with 
SP6, the effects of 2 monoclonal antibodies specific for SP6 idiotype on the functional capacit ies of T 
cells were investigated. The proliferative and cytotoxic T cell  response of cells cultured at low cell 
numbers could not be inhibited by either monoclonal antibody. However the helper capacity of TNP- 
specific T cel l  lines (L3T4*, LytZ-) established from transgenic but not normal mice could be partialiy 
iilhibited by these antibodies. The implications of these da t a  for the generation of the T celi repertoire 
ui l l  be discussed. 

LAMERS, Georges KOHLER, ana Klaus EICHMANN, Max-Planck-Institut fur Immunbiologie, 
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T540 THE COMPOSITION OF THE T CELL RECEPTOR REPERTOIRE IN NUDE MICE. James R. 
Maleckar. Gary L. Gilmore and Linda A .  Sherman, Department of Immmology, 

Research Institute of Scripps Clinic, La Jolla. CA 92037. 
Previous results from several laboratories have demonstrated the presence of 
functional T lymphocytes in congenitally athymic (nude) mice. The present study 
represents an gnalysis of the T cell receptor repertoire exhibited by such cells. 
Clones of H-2K specific cytotoxic T lymphocytes (CTL) were generated under primary 
limiting dilution conditBons using spleen cells from nude mice. 
analyzed on a panel of K mutant target cells in order to assess the receptor 
specificity of each clone. Unlike thymic bearing mice whose CTL repertoires are 
exceedingly diverse, it was found that i n  most cases the vast majority of clones 
from each individual exhibited the same reactivity pattern. The particular pattern 
varied from individual to individual. Clones from several animals that exhibited 
this phenomenon were further analyzed using a monoclonal antibody that can detect 
utilization of the gene products of the V 8 family. In one animal all clones were 
V 8 positive whereas in the others, all cfones were negative. We conclude that the 
T’cell receptor repertoire in nude mice is extremely limited and represents in vivo 
expansion of a relatively small number of functional precursors. 
analyzing the extent of receptor diversity in nudes by molecular analysis. 

These clones were 

We are currently 

T541 SOMATIC MUTATION OCCURS EARLY IN THE PRIMARY ANTI-PHOSPFMRYLCHOLINE 
RESPONSE. Ursula V. Mallplero and Patrlcla J. Gearhart. Johns Hopklns 
Unlverslty, School of Hyglene and Pub1 Ic Health, Baltlmore. MD 21205. 

Antl-phosphorylchol Ine (PC) antlbodles are encoded by one varlable heavy chaln gene, 
V”1 from the S107 subfamlly. and three varlable I lght chaln genes, VKT15 from the V ~ 2 2  
subfamlly, V K M ~  from the V K ~  subfamlly and V~167 from the V~24 subfamlly. PreVIOUS 
studles showed that antlbodles after secondary lmmunlzatlon are dlverslfled by somatlc 
mutatlon. To determlne the onset of somatlc mutation, we analyzed the lmmunoglobulln 
genes durIng the prlmary response to PC Hybrldomas were made at 7 and 1 1  days after 
lmmunlzatlon with PC-bovlne serum albumln, and cDNA clones were sequenced by the 
dldeoxynuclectlde method and compared to the germllne sequences. In hybrldomas from 
day 7. no substltutlons out of 1100 nucleotldes were found. However, In hybrldomas 
from day 11, a rlse ln mutatlon was seen. The VH genes had three substltutlons out of 
1260 nucleotldes, or 0.2% mutatlon, and the VK genes had two substltutlons out of 1130 
nucleotldes, or 0.2% mutatlon. Most of the I lght chalns were encoded by the V T15 
gene and no mutations were detected. In one antlbody whlch used the v K ~ 3  gene, $our 
nucleotlde substltutlons In the I lght and heavy chaln genes caused four amlno acId 
replacements and one mutatlon was sllent. The mechanlsm of somatlc mutatlon seems to 
be actlvated between day 7 and day 1 1  after prlmary lmmunlzatlon. (Supported by NIH 
grant CA-34127 and a S W I S S  Natlonal Sclence Foundatlon Fellowship.) 

T 542 SELECTION AND MAINTENANCE OF T-CELL REPERT3IRE: SELECTIVE INFLUENCES OF NATURAILY 
ACTIVATED B LYMPHOCYTES. C-Martinez-A..A.Coutinho, A. de la Hera, C.Marquez,M. 

Toribio and M.A.R. Marcos. Dep.Immuno1. Clinica Puerrta de Hierro. S.Martin de Porres, 4 

28035 Madrid, Spain. 

Idiotype sharing between anti-TNP T cells and antibodies in Balb/c mice results from immu- 
noglobulin-dependent selection of tEe T-cell repertoire. We have tested the hypothesis that 
mutual repertoire selection by B and TH cells take place in the comportament of naturally 
activated lymphocytes. 
Naturally activated L3T4+ T-cells as opposed to resting L3T4- lymphocytes display effector 
helper activity upon coculture with syngeneic hagten-derivatized B cells. However, after 
continous “in vitro“ stimulation of resting L3T4 T-cells with hapten-coupled syngeneic 
spleen cells, effector T cells lines with the same specificity can be derived. Using hapten 
specific helper cell assgys for the expression of the clonotype defined by the F6(51) anti- 
idiotypic antibody it was found that idiotype expression by the helper cells is only res- 
tricted to the pool of “naturally“ activated T-cells. 
These results demonstrated repertoire differences between the set of resting and internally 
activated T lymphocytes in normal individuals. They also suggest the importance of idiotypic 
network interactions in the compartment of activated T and B cells. 
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T543  STUDIES ON A MECHANISM FOR SELF-TOLERANCE M. McDuffie. N. Roehm. P. Marrack, and 
J. Kappler, Natl. Jewish C t r .  fo r  Immunol. & Resp. Med.. Denver, CO 80206 

A murine monoclonal anti-T-cell receptor antibody, KJ23-588 (KJ23) b i n d s  to  a Bchain 
variable region associated w i t h  receptors of relatively limited specificity.  T h i s  unusual 
property of these receptor molecules allowed us t o  examine the spec i f ic i t ies  of the 
receptor repertoire on thymocytes during maturation. KJ23 b i n d s  to  receptors on immature 
thymocytes in  three I-E- s t ra ins  of mice and i n  C57BR mice which express  I-Ek.  While the 
mature thymocytes and T ce l l s  i n  the I-E- s t ra ins  also express KJ23+ receptors, mature 
KJ23' T ce l l s  i n  C57BR thymus and periphery are rare. In addition, F, animals heterozygous 
for KJ23 and a permissive H-2 region but bearing I-E molecules on the i r  antigen presenting 
ce l l s  invariably have very low numbers of KJ23' mature T ce l l s .  I n  order t o  localize the 
s i t e  of suppression of the KJ23+ phenotype, we made f e t a l  thymus org n cultures from a 
permissive s t r a in  (SWR, H-29) and a non-permissive one (C57BR. H-2 f a t  a stage i n  
development when receptor w a s  beginning to  be expressed. Monoclonal antibodies againct 
Class 11 molecules were added t o  sane of t h e  cultures,  and they were allowed to  develop 
u n t i l  T ce l l s  of mature phenotype were present i n  the thymic lobes. aI-A exposure during 
maturation decreased both L3T4+/Lyt2- and mature KJ23+ Cell numbers i n  cultures of SWR and 
C57BR thymus lobes, as predicted from our data and that of others. aI-E exposure had no 
e f fec t  on SWR thymocyte developnent (I-E-1 but resulted in  a 2- t o  3- fold increase i n  the 
number of mature KJ23+ cells.  Similar experiments i n  vivo have resulted i n  an 8-fold 
increase i n  the numbers of KJ23+ ce l l s .  We are  currently investigating the reactivity 
patterns in  the KJ23+ repertoire of untreated and anti-class 11-treated C57BR mice. 

i: 

T 544 FACS ANALYSIS OF T CELL RECEPTOR USAGE I N  THE DBA/2 RESPONSE TO S P Y H M  
WHALE MYOGLOBIN. Penny Morel, Alexandra Livingstone and C. Garrison Fattiinart. 
Stanford University, Stanford CA 94305. 

The relationship between structure and function of the T cell receptor in its interaction with MHC and 
antigen remains unclear. In an attempt to investigate this further, we have established a series of 
sperm whale myoglobin-reactive T cell clones from individual DBA/2J mice. These clones were 
previously shown to fall into three distinct groups: 1) I-Ed restricted, 112-118 specific; 2) [-Ed 
restricted with epitope not identified; and 3) I-Ad with varying specificities between residues 106- 118. 

This panel of clones was examined by fluorescence activated cell sorter using the antibodies KJ16 
and F23.1 These antibodies stain overlapping populations of T cells whose V B  genes fall into the 
Vg8 (C5) family. Of the clones stained to date, 8 clones that are I-Ed restricted and 112-1 18 sperific 
stain with both F23.1 and KJ16. Of 4 I-Ad restricted clones, 3 were negative for both antibodies and 1 
was F23.1 positive but KJ16 negative. Of 4 I-Ed restricted clones with unknown specificity, 3 were 
F23.1 positive, one of which was also KJ16 positive, and another was KJ16 negative. 

clones from DBA/PJ mice show a preferential usage of the v g  gene for the VgS(C5) family. This has 
also been confirmed by molecular analysis. Also, none of the I-Ad restricted clones used the same Vg 
gene. 

Thus, using these two antibodies, it was possible to show that I-Ed restricted 112-118 reactive T cell 

T 545 CULTURED THYMIC FRAGMENT IMPLANTATION I N  N U D E  RATS.Jan Rozing, Jef Vos 

After CTF implantation nude rats develop T-cell reactivity. This is irrespective of RT1 dif- 
ferences between donor CTF and recipient. W e  studied the development of alloreactivity in 
WAG (RTIU) nudes implanted with CTF of a variety of allogeneic donor origin and followed 
it from 2 to 18 weeks later. In MLR and CML the CTF-implanted nudes exhibited at  14-18 
weeks responses of similar magnitude as  immunocompetent littermates. The specificity was 
not related to the RTl haplotype of the donor CTF. The alloresponse was even directed to 
the donor haplotype. However, skin transplants from donor and recipient haplotypes were 
accepted, whereas third-party grafts were rejected. In (immuno) histology, medulla-like 
areas in the CTF grafts were populated by RTl class I I  positive cells of acceptor haplotype 
with a dendritic morphology. The cortex-like areas of the CTF grafts exhibited RT1 class I I  
expression of the donor haplotype on epithelial cells. We conclude that CTF after implan- 
tation in athymic nude animals become populated not only by precursor T-cells, but also by 
dendritic cells from the bone marrow in the recipient. The influx of these two populations 
occurs almost simultaneously, starting two weeks after implantation. The dendritic cells of 
recipient origin may be involved in the generation of alloreactive T-cells after CTF 
implantation. The RTl haplotype expression by donor epithelium is ignored in this process, 
but the grafted cells induce in vivo tolerance to the donor haplotype. This tolerance is not 
based on deletion of alloreactive T-cells, as  in vitro alloreactivity to the donor RT1 
haplotype is generated. 

& Henk J.Schuurman. TNO Inst.Exp.Geront., Rijswijk E Univ. Utrecht, Holland. 
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T 547 DISSOCIATION OF ALLOGENEIC CLASS I1 RECOGNIZING AND EFFECTOR FUNCTIONS 
OF NEONATALLY TOLERIZED MICE. J.W.Streilein,K.Mohlerand P.J.Wood,U.of Miami Sch of 
Medicine, Miami,Fla. 

In H-2 recombinant, congenic mice derived from the A/J background strain, neonatal transplantation 
tolerance of class I1 MHC antigens is revealed by indefinite acceptance of orthotopic skin 
allografts. In this strain combination, tolerance is achieved and maintained without complete 
clonal deletion/inactivation of lymphocytes capable of recognizing the tolerogens. Spleen and 
lymph node cells from the majority (70%) of A.TH mice tolerant of A.TL proliferate in vitro when 
cultured with irradiated A.TL stimulators. The responding cells have been demonstrated to be Thy 
I+, L3T4+. and Lyt 2-; in addition, their proliferative response can be inhibited by monoclonal 
antibodies (anti-IAk and anti-IEk) directed at  determinants present on the stimulator cells, 
suggesting that the responding cells resemble normal alloreactive cells. However, these responding 
cells rarely produce tolerogen-specific cytotoxic T effector cells in vitro, despite the fact that 
these cells produce .normal amounts of IL-2 in response to tolerogen in vitro. Moreover, effectors 
of tolerogen-specific delayed hypersensitivity can not be identified in these mice. We conclude 
that the maintenance of skin graft  tolerance in these animals results from a dissociation between 
antigen recognizing and effector potentials of normal, class I1 MHC-specific T cells. At present 
we can not distinguish whether the lack of class 11-specific effector function results from clonal 
deletion of a distinct lineage of cells differentiated for this function, or whether cells with 
both helper and effector functions lose the latter property as  a consequence of the tolerance- 
conferring stimulus. 

T 548 FUNCTIONAL FLEXIBILITY OF HUMAN ALLOPROLIFERATIVE T CELL CLONES NOT ASSOCIATED WITH 
APPARENT CHANGES IN T CELL RECEPTOR GENE REARRANGEMENT, P. Wernet, E. M. Schneider, 
F. Kalthoff, F. Busch, M. F i l i ,  and G. Pawelec, Eberhard-Karls-Universitat, D-7400 
Tubingen, FRG. 

Alloreactive interleukin 2 (IL2)-dependent CD4+ proliferative human helper T cell  clones, 
which systematically lo s t  the ab i l i ty  to proliferate autonomously to  specific antigen during 
culture, no longer upregulated IL2 receptors a f t e r  challenge w i t h  antigen and failed any 
longer to secrete IL2. The continued presence and unchanged density of CD3 structures and 
determinants bound by antibody WT31 on the cell  surface, however, suggested a retention o f  
expression of T cell  receptors for antigen. Southern blotting with a CR and a C gamna probe 
showed that aged clones, as well as subclones, a l l  manifested the same original T cell  anti-  
gen receptor I3 chain gene rearrangements. That such receptors were in fac t  s t i l l  expressed 
and were specifically functional was shown by the retained ab i l i ty  of aged clones to  respond 
in an antigen-specific fashion by secretion of factors w i t h  colony stimulating activity for  
granluocyte, macrophage. and eosinophil progenitors from normal human bone marrow ce l l s .  
These results are consistent with the hypothesis tha t  even within human monoclonal T helper 
populations, a t  l eas t  under the current conditions of in vitro clonal propagation, variants 
w i t h  different regulatory ac t iv i t ies  mqy continuously ==and might be selected for  or 
against according t o  environmental conditions as well as genetic preprogramning. Nonetheless 
such T cell  clones seem to remain true to  the i r  i n i t i a l  antigen specificity.  
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T 549 IDENTITY OF GAMMA AND BETA CHAIN-GENE REARRANGEMENT PROFILES IN T-ALL REVEALING A 
NOVEL PATHWAY OF INTRATHYMIC GENERATION OF THE T CELL RECEPTOR REPERTOIRE, P.Wernet, 
F. Kalthoff, M .  F i l i ,  B.-Ch. Yang, F. Herrmann, and E .  M. Schneider, Eberhard-Karls- 
Universitat, D-7400 Tubingen, FRG. 

Twenty-two cases of T-ALL have been studied with respect t o  surface marker expression, rear- 
rangement o f  the T cell-specific beta and gama chain genes, as well as the Ig heavy and 
l igh t  chain genes. Eighteen of 22 cases had rearranged beta and gamna chain loc i ,  whereas 
4 cases revealed a germline configuration consistent w i t h  a phenotype of inunature thymocytes. 
Most s t r ik ing ,  however, was the observation that 13 cases could be clustered into d is t inc t  
groups comprising 2 ,  3,  o r  4 T-ALL with identical or very similar rearrangement profiles of 
beta and gamma chain genes. 
according t o  quali tative and quantitative changes in the expression of T cell surface anti-  
gens did correlate to individual clusters of rearrangement profiles concerning the TCR beta 
and gamna chain genes. Results imply tha t  early rearrangements of TCR genes might be rela- 
t ively restricted and t h a t  the clonal diversification of the antigen receptor i s  an ongoing 
process during thymic T cell  development. A model i s  presented suggesting tha t  certain 
self-reactive thymocytes are 
might be triggered t o  express novel antigen receptor idiotypes via alterations of the i r  
primary rearrangement. 

Moreover, the d is t inc t  thymic differentiation stages defined 

not simply excluded from further differentiation b u t  rather 

T 550 MODIFICATION OF THE T CELL REPERTOIRE IN NEONATAL TOLERANCE. P. Wood, 
S. Socarras and J. W. Streilein. U of Miami Sch of Medicine, Miami, FL 33101 

The prevention of self-reactivity among T cells is thought to occur through a mixture of clonal 
deletion/inactivation and suppression of potential self-reactive cells. One prediction of a clonal 
deletion hypothesis is that preferential deletion of high avidity self reactive cells occurs 
resulting in significant modification of the T cell repertoire and preferential escape of low 
avidity cells. We have investigated this prediction using neonatal tolerance as a model for 
self-tolerance. In mice rendered tolerant of major histocompatibility complex (MHC) alloantigens 
by the injection of semi-allogeneic hematopoeitic cells a t  birth, >90% of tolerogen specific 
cytotoxic T cell precursors (pT,s) are functionally deleted. The residual tolerogen specific pT,s 
can be activated in the presence, but not absence, of exogenous help. The specificity of the 
remaining tolerogen specific T,s was investigated using a variety of techniques and evidence has 
been obtained that the tolerogen specific T, repertoire has been profoundly changed. This includes 
the findings that (i) the primarily Kb directed T, reponse of normal B1O.A spleen stimulated with 
B10 is switched to a predominant anti  Db response in BI0.A mice tolerant of BIO. (ii) Tc lines 
from C57BL/6 (B6) mice tolerant of the Kb mutant bml show different cross reactivity patterns 
compared to normal 86 and (iii) bml specific T,s from B6 mice tolerant of bml are more easily 
inhibitable with anti  Lyt2 antibody than those from normal 8 6  mice. Thus, the results support the 
idea that modification of the fine specificity of the T cell repertoire occurs as a result of the 
introduction of alloantigen into the neonatal environment and provide the first evidence that 
avidity of cells for antigen plays a direct role in this modification. 
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