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ABSTRACT The locus of the 6 chain of the human T-cell
receptor has been isolated and examined. Three D (diversity)
regions and two J (joining) regions are present on the 5' side of
the C (constant) region. The closest V (variable) region to the
constant region is V8,2, which in the germ line is found on the
3' side of the constant region in an inverted direction. The
genomic structure ofthe human locus closely parallels its mouse
counterpart. Several cDNA sequences and a series of re-
arranged genomic sequences are compared which demonstrate
an enormous potential diversity in the junctional region,
between the variable region and the joining region. We find the
predominant utilization of the PEER variable region in thymic
polyclonal yv cell lines and in some peripheral blood vy cell
lines. Thus, the 6 chain may have relatively limited variable-
region diversity but a large junctional-region diversity. The
implications of this observation are discussed.

The T-cell antigen receptor (TCR) expressed on most thy-
mocytes and mature T lymphocytes is a CD3 associated
disulfide-linked heterodimer composed of a and ,8 glycopro-
tein subunits (for review, see ref. 1). A minor population of
CD3' thymocytes and peripheral blood T lymphocytes do
not express the af heterodimer but instead express a heter-
odimer composed of 'y and 8 glycoprotein subunits (2-7).
Chien et al. (8, 9) identified TCR gene located within the a
chain of the TCR (TCRa) locus that encodes the murine 8
chain of the TCR (TCR8) glycoprotein (10, 11). The murine
TCR8 gene is rearranged and transcribed early during thymic
development (8, 9), and fetal thymocytes predominately
express y8-TCR heterodimers on the plasma membrane (12).
The human homologue has been isolated, cloned, and se-
quenced (13, 14). Antisera generated against a synthetic
peptide based on the constant (C) region of the 8 chain (C8)
sequence specifically reacted with the TCR8 glycoprotein
expressed on the plasma membrane (13, 15). Like the murine
TCR5, the human TCR8 is composed of variable (V), diver-
sity (D), joining (J), and C regions. In the present studies, we
have isolated the genomic region coding for three D regions,
two J regions, the C region, and a contiguous V region. By
using probes from this region, we have examined the tran-
scription of human TCRS genes in normal and leukemic
thymic and peripheral blood lymphocyte (PBL) lines.

MATERIALS AND METHODS
Cells. Mononuclear cells from normal peripheral blood

(Stanford Blood Center, Stanford, CA) were isolated using
Ficoll/Hypaque (Pharmacia). After plastic adherence and
passage through nylon wool to remove monocytes and B
cells, respectively, lymphocytes were fractionated by cen-
trifugation on discontinuous Percoll gradients (16). Natural

killer (NK) cells were isolated from the low-buoyant-density
fraction, while the high-buoyant-density fraction was small
resting T lymphocytes (>95% expressing a,8 TCR). Normal
thymocytes were obtained from pediatric cardiac patients.
CD3-,CD16' NK cell lines, y8-TCR PBL cell lines (16),
y8-TCR thymic cell lines (17), and a/3-TCR cell lines (17)
were cultured in RPMI 1640 (M.A. Bioproducts, Walkers-
ville, MD) containing 10% (vol/vol) fetal bovine serum
(Kansas City Biological, Lexena, KS), 1 mM glutamine
(GIBCO), gentamycin at 100 ,ug/ml (GIBCO), and recombi-
nant interleukin 2 (IL-2) at 800 international units/ml (Cetus,
Emeryville, CA).

Libraries. A Agtll library (18) was constructed from
poly(A)-enriched RNA isolated from a y6-TCR thymic cell
line (16). The human genomic library was a gift from Anne
Bowcock (Stanford, CA) and was prepared in Lambda FIX
(Stratagene, San Diego, CA) from leukocytes of a pygmy
individual. Libraries were also constructed from MOLT-13
and thymic DNA by using the polymerase chain reaction
method (19). The primers used were TACTCGAGCCCAGT-
CATCAGTATCC for V51 and GGGTCGACTTACTTGGT-
TCCACAGTCAC for J61. Two micrograms ofgenomic DNA
was amplified 25 times and digested with Sal I and Xho I. The
right-size fragment was purified on a low-melt agarose gel and
cloned into Bluescript vectors (Stratagene). The plasmids
were screened to identify clones homologous to Vj1 and the
appropriate clones were sequenced in both directions.

Probes. The 8A2 CY cDNA probe for the C region of the y
chain (Cy) (5) was generously provided by Jim Allison (Univer-
sity of California, Berkeley). Other probes are as described.
Northern Blot Analysis. Total cellular RNA was isolated by

using the guanidine isothiocyanate method (20). Northern
analysis of RNA gel blots was performed as described (21).
Probe inserts were isolated and labeled with [32P]dCTP
(Amersham) (>109 cpm/,tg of DNA) (22). Membranes were
hybridized at 650C for 24 hr with -2 x 107 cpm of labeled
probe in 35 ml of hybridization buffer containing 5 x SSPE,
lx Denhardt's solution, 0.3% NaDodSO4, 10% (wt/vol)
dextran sulfate, and denatured salmon sperm DNA at 100
Ag/ml (lx SSPE = 0.18 M NaCI/10 mM sodium phosphate,
pH 7.4/1 mM EDTA; lx Denhardt's solution = 0.02%
polyvinylpyrrolidone/0.02% Ficoll/0.02% bovine serum
albumin). Membranes were washed twice for 15 min and
twice for 30 min (room temperature) in a solution of 10 mM
sodium phosphate, 1 mM disodium EDTA, and 0.2%
NaDodSO4. After a final wash for 45 min at 650C, the
membranes were autoradiographed.

Abbreviations: TCR, T-cell antigen receptor; C, constant; D, diver-
sity; J, joining; V, variable; TCRa, TCRS, etc., TCR a chain, TCR
8 chain, etc., respectively; C8, Vf, Cy, etc., 8 chain C region, 3 chain
V region, -y chain C region, etc., respectively; PBL, peripheral blood
lymphocyte; NK, natural killer; IL-2, interleukin 2.
tTo whom reprint requests should be addressed.
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DNA Sequencing. DNA fragments were subcloned into
Bluescript vectors and sequenced by the double-stranded
method (23) with the modified T7 DNA polymerase (24)
(United States Biochemical, Cleveland, OH).

RESULTS
Sequences of cDNA Clones from a y6-TCR Thymocyte

Library. A Agtll library was screened with a Cc-region probe
(13). Five phage were selected which were positive for both
the 5' and 3' ends ofthe C8 region. The EcoRI fragments were
subcloned and sequenced. The C regions were not sequenced
entirely, but partial sequences and restriction digests were
identical to the published sequence (13, 14). The 5' fragments
were sequenced entirely and fell into several categories. Two
were J-C fragments containing a J-C splice but had germ-line
unrearranged sequence on the 5' side of the J region. One of
these utilized the J61 sequence and one utilized the J82
sequence, which will be described subsequently. [A similar
transcript was found by Hata et al. (25).] Two cDNAs
included complete VDJC structures that were in-frame. One
of these, T3, had a V region identical to PEER with a different
sequence between the V and J regions. The second cDNA,
T7, differs throughout. We will refer to the PEER V region
as V81 and the T7 sequence as V82. A fifth sequence
contained a truncated molecule that ends just on the 5' side
of a J region in what is probably an N sequence.
Germ-Line Sequences Homologous to the cDNA Sequences.

A A library prepared from human leukocyte DNA was
screened with a J-Cc probe. Three phage were selected from
750,000 phage screened. Three phage with homology to the
J, C, and V82 regions were characterized in detail and a
partial restriction map is shown in Fig. 1. Portions of the
phage were subcloned and sequenced in both directions as
shown in Fig. 2. The regions sequenced include the germ-line
regions around three D regions, two J regions, and one V
region on the 3' side of the C region (Fig. 2). The exon-intron
boundaries of the C regions were also sequenced (E.Y.L.,
unpublished data), and the positions of the junctions were
identical to those of the mouse (27).

Sequences of Junctional Regions of VJ1-Bearing 6 Chains.
Diversity of TCRs can be examined on many levels. The
potential diversity is the largest set, including all possible
rearrangements, independent of selection for a functional
receptor. This level of diversity is difficult to directly study
since it would require the isolation of pre-T cells that have
rearranged receptors but have not yet expressed them. In
preliminary experiments, we found that thymic CD3+,CD4+
cells, ofwhich >95% bear the af3 TCR, have a large proportion
of cells that had a J81 rearrangement of V51. Thus these cells
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have a nonfunctional 8-chain rearrangement. The examination
of these sequences, added to the diversity of functional 8
chains, would give an estimate of potential 8-chain diversity.
The diversity of mouse 8-chain junctional region (28) illus-
trated the importance of this region so we chose oligonucle-
otide primers bracketing it. A library of these sequences was
produced and sequenced. Fig. 3 shows 19 junctional regions
from thymic CD3+,CD4+ cells, as well as several functional 8
sequences. [Additional functional 8 sequences have been
published since the preparation of this figure (25).] The
inclusion of known V-region and J-region sequences between
the primers provides for an internal control for the accuracy of
the amplification method. We found two substitution errors
[out of -3000 base pairs (bp)] and no other errors, which is in
keeping with the expected error frequency (19).

Expression of TCR6 Genes in Polyclonal Cell Lines. Tran-
scription of TCR8 genes was analyzed by Northern blot
analysis. By using a C8 probe, abundant transcripts of 2.2 and
1.5 kilobases (kb) were detected in the PEER leukemia cell
line, in the IL-2-dependent thymic-derived y8-TCR cell line
22, and in the IL-2-dependent PBL-derived y8-TCR cell line
67 (Fig. 4A). Prior studies have indicated that both the 2.2-
and 1.5-kb TCR8 transcripts may be functional, but differ in
polyadenylylation sites (13, 14). The IL-2-dependent a/3-TCR
thymic cell line 23, phytohemagglutinin-activated T lympho-
blasts (>95% a/3 TCR), and the HPB-ALL leukemia cell line
(expressing af3 TCR) did not contain C8 transcripts. Northern
blots were rehybridized with the Cy probe (Fig. 4C). PEER
and all thymic and PBL y8-TCR cell lines demonstrated TCR
y-chain (TCRy) transcripts, while phytohemagglutinin-
activated T lymphocytes and NK cells did not. Although
TCRy RNA was detected in HPB-ALL, there is no evidence
that this transcript encodes functional protein.

In preliminary studies, we noted that the V81 probe isolated
from PEER hybridized with RNA isolated from a thymic
y8-TCR cell line (13). Use of this V region was further
investigated by rehybridizing the Northern blots shown in
Fig. 4A with the V,61 probe. As expected, the Vr1 probe
hybridized with PEER RNA, but also hybridized strongly
with RNA from y8-TCR thymic cell line 22 (Fig. 4B).
Quantitative densitometry was performed to estimate use of
this V region in this polyclonal thymic cell line. This tech-
nique has previously been used to estimate relative use of
immunoglobulin V region genes by a polyclonal population of
pre-B cells (29). By comparing the ratio of the VS1 and C8
bands in the clonal PEER cell line with the Vs/C8 ratio of the
y3-TCR thymic cell lines, it was possible to estimate the
relative use of the PEER V,61 segment. Most of the TCR8
transcripts of the polyclonal y8-TCR thymic cell line 22
express the PEER V51. Similar results were obtained by
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FIG. 1. Genomic organization of the human 8 locus. The arrows indicate the direction of transcription. The + indicates a region in which
the restriction sites have not been mapped in detail. C8 I, C, II, Cc 111, and C8 IV refer to the C-region exons. The regions included in the A
clones are drawn below the map. The position of the C regions relative to the J regions is according to ref. 26.
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A
D-Delta

Hman DJ1 TPICA aAGATAMTPO AITITCA CMTAATT CAAMTI GAAAT=T CANMAGAAT rAMTTTIC ATTAMCAAA¶wlCMTAAAAACAAMAA

6HumanD62 ~~~~~~~~~~D-Delta
Huse D 1 APGAMAA_ I- IGTFFIG POI1¶X'I CPC1G¶G G'1QATAI¶ CoCM GTIGAAGATATI IDIIIAA CICMIGIGPCCC TATM

Human D 3
6

Mouse D 2
6

D-Delta
GOCATATCGIGAAXIGAGflGA PAGTIG AAA1CT1XI1 AOGG A-CIfL2TA RC-- CACMGIG CPCAAAACCTP UTIIGT AAAMI OZPD2XIIAAAAGInCCATTlI

GGMTPCAAAGXCCAGOSAA _GxT_ _GC AAAXC¶I¶G CAXG ATCPGIATAMAG CAACAGTG TIVCAA OCCATOAI MAAAAP G AA

J-Delta
Thr Asp Lys Leu Ile Phe Gly Lys Gly Thr Arg Val Thr Val Glu Pro

Human J 1 MC-GCIG lT1 AA-CG CAMG TGG - - - -PC ACC GAT AAA CC ATC Tm GGA AAA GSA ACC CST GTG ACT GTG GAA Oa A GTAAGT ICAT7A7
6 Thr Asp Lys Leu Val Phe Gly Gln Gly Thr Gln Val Thr Val Glu Pro

1buse J 1 AN(XTIGA TlIS AATl ICPT XAGCTGM - -- -C CC GMC AMA CTC GTCG mTGG¶ CAAGSC ACC CAA GTG ACT GGG GAM CCA A GTAA-TCATTTATTP
6 Leu Thr Ala Gln Leu Phe Phe Gly Lys Gly Thr Gln Leu Ile Val Glu Pro

HumanJ 2 APGTWMCAA WPITIX7G TAA 0T&GT GTPGM - - -CT TIG ACA GCA CM CTC TIC m71 GGA A AGA PCA CAA CTC ATC GTG GAA CCA G G1AAMTAICIATIACT
Ser Trp Asp Thr Arg Gln Mt Phe Phe Gly Thr Gly Ile Glu Leu Phe Val Glu Pro

Mobuse J 2 TCGACT CITAICIG CAA¶AAWITA TAACXTI C TCC TOG GC ACC CGA CAG AMG m1 m1 GA ACT G(C ATA GG CTC 17 GMG GAG CCC C G =APIIFITII
6

B
Met Ile Leu Thr Val Gly Phe Ser Phe Leu Phe Phe T

CCCIGATATGAAGAAAMG ATG ATT CIT ACT GTG GGC 11 AGC T¶T TUG T17 TIC T GTAM T CC I T CC

¶1717TCITCIMTIGCTFIGGTMITGCIGCCI71G ClC171AilT GA _

yr Arg Gly Thr Leu Cys Asp Lys Val Thr Gln Ser Ser Pro Asp Gln Thr Val Ala Ser Gly Ser Glu Val Val Leu Loeu Cys Thr Tyr

TI7XCCATGTCITFTFCC CAG AC AMG GGC ACG CTG TG¶ GAC AAA GTA ACC CAG AGT TCC CCG GAC CAG ACG GG GCG AGT GOC AGT GAG GG GTA CIG CGC TGC ACT TM

Asp Thr Val Tyr Ser Asn Pro Asp Leu Phe Trp Tyr Arg Ile Arg Pro Asp Tyr Ser Phe Gln Phe Val Phe Tyr Gly Asp Asn Ser Arg Ser Glu Gly Ala Asp Phe

GAC ACT GTA TAT TCA AAT CCA GAT TTA TIC TGG TAC CGG ATA AGG CIA GAT TAT TCC TT7 CAG ¶17 GIC TI7 TAT GGG GAT AAC AGC AGA TCA GMA GXT GCA GAT ¶17

Thr Gln Gly Arg Phe Ser Val Lys His Ile Leu Thr Gln Lys Ala Phe His Leu Val Ile Ser Pro Val Arg Thr Glu Asp Ser Ala Thr Tyr Tyr Cys Ala Phe

ACT CAA GGA CGG TIT TCT GTG AAA CAC ATGCTG ACC CAG AAA GCC m CAC TIG GTG ATC =CT CCA GM AGG ACT GMA GAC AGT GCC ACT TAC TAC TGT GCC TIT AG

CACTAMG ATGCAG1GTCCCAGGACAMTA AMMAAT CIGGGGCMCCCMCAGM

FIG. 2. (A) Sequences of D regions and J regions of the 8 chain, compared to homologous regions of the mouse (8, 9). The signal sequences
are underlined. (B) Sequence of Vt82. The genomic sequence of the cDNA T7 is shown. The leader exon is hypothetical since the cDNA sequence
began with the sequence TACAG as marked by the arrow, 1 bp into the proposed leader sequence.

using two other thymic cell lines, demonstrating that the
PEER V31 is predominantly used by some IL-2-dependent
yS-TCR thymic cell lines (data not shown).

In contrast to results with thymic yS-TCR cell lines, the
PEER V,61 probe failed to hybridize to RNA from PBL
y5-TCR cell line 67 (Fig. 4B). Analysis of RNA from
polyclonal PBL y5-TCR cell lines established from four
donors revealed that two cell lines completely lacked expres-
sion of the PEER Vj1, lines 81 and 67, whereas in two cell
lines, 61 and 88, the PEER Vas1 gene was used (Fig. 4). This
difference could not be accounted for by selective culture
conditions, since all thymic and PBL y5-TCR cell lines were
established and maintained using identical culture condi-
tions. However, we cannot exclude polymorphism, age-
related differences, or other individual differences.

It should be noted that none of the cell lines examined,
including the PBL yS-TCR cell lines 61 and 81, hybridized
with the second V-region probe (V82) isolated from the
thymic library (data not shown). We were also unable to
detect visible bands when the V82 probe was hybridized to
mRNA isolated from the same thymic CD3, yS-TCR cell line
from which the probe was originally isolated. Therefore, V82
is apparently infrequently expressed in these polyclonal
thymic and PBL -y-TCR cell lines.

Interestingly, NK cell line 1 expressed a 1.9-kb Cs tran-
script, but not the two usual ones. NK cell lines established
from three donors all failed to hybridize with the PEER V,51
(Fig. 4 B and D), although a 1.9-kb C8 transcript was detected
in all lines (data not shown). A similar 1.9-kb transcript is
present in MOLT-13, (a yS-TCR leukemia cell line) and in low

amounts in thymic yS-TCR cell lines (16). Since NK cells do
not transcribe TCRy mRNA (Fig. 4C) and since NK cells do
not rearrange the TCRy genes (30) or TCR8 genes (data not
shown), NK cells cannot express a functional yS TCR.
Therefore, it is likely that this 1.9-kb TCR8 transcript is
nonfunctional, similar to the presence of nonproductive
1.0-kb TCR/3 mRNA in these cells (31).

DISCUSSION
The Genomic Structure of the Human TCRS Locus. The

presence of the human 8 locus within the a locus on
chromosome 14 has been described (26, 32). Here we present
detailed sequence structure of several components within
that locus including three D regions, two J regions, four-C
region exons, and one V region, all within 30 kb. It is quite
striking that the genomic structure of the region is highly
conserved between the mouse and the human on several
levels. (For details of the mouse genomic structure, see ref.
27.) (i) The organization of the locus within the a locus is
conserved. (ii) The existence of two D regions (the homol-
ogous region in the mouse of the human D,51 has not been
sequenced) and two J regions is conserved although the
sequence of the D regions and the second J region are not
highly homologous (see Fig. 2A). (iii) The spacings between
the structures are quite conserved. (iv) Both species have a
highly homologous 3' V region. (v) The exon-intron structure
of the C region is tightly conserved. The functional or
evolutionary constraints that are responsible for these simi-
larities remain unknown.
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FIG. 3. J-region comparison. The 0 sequence is from ref. 14 and the PEER sequence is from ref. 13. The ends of the V and J regions are
included to show alignment. The 3' end of the germ-line V81 is from E.Y.L. (unpublished results). The T31 sequence is only a fragment lacking
a 5' end. The sequences with names beginning with TAB are from a CD3+,CD4+ thymocyte library. The underlined sequences show homology
to the germ-line D regions. Only three or more matches are included. The + and - indicate potential in-frame or out-of-frame peptides,
respectively. The # indicates a deletion of 23 bp from the V region and the * indicates a 28-bp deletion of the J region.

A Second J Region of the 6 Chain. We have found a cDNA
which bears a second J region, but which does not have a
rearranged D region. To date, we have yet to find this J region
rearranged on a cDNA or as a discrete rearranged band on a
Southern blot. Thus, in the populations of cells that we have
examined, the predominant J region used is the most 5' one,
which we call J61. In the mouse, the predominant J region
used in the adult chain is also the most 5' one, J81 (28),
whereas the second J region is expressed in fetal thymocytes
(9) and in dendritic y8-TCR cells. It is of great interest to see
if J82 is used in similar human cells.
The V-Region Diversity of the 6 Chain May Be Limited.

Several lines of evidence suggest that the PEER V region is
preferentially utilized. (i) The PEER V region is expressed at
an RNA level in all four of the T-cell tumor lines which are
known to express the y3 TCR (13, 14). (ii) The thymic yS cell
lines shown in Fig. 4 also preferentially express this V region.
In fact, a rough quantitation suggests that >80% of the
mRNA of the expected size bears this V region. A similar
V-region usage appears to be true for some peripheral
cultured y8-TCR cells (Fig. 4D). Thus, some populations of
T cells appear to use predominantly Vr1. In the mouse, a
related situation exists where different populations ofT cells
utilize different V regions (9, 28).
We found a second V region which is expressed as an

in-frame VDJC mRNA. However, it is used infrequently in
the population of T cells that we have examined by either
Northern or Southern analysis. As with V81, it does not
belong to any of the defined Va-region subfamilies (33, 34).
Comparison of the two human Vs sequences with those of the
mouse show that V51 is closest to the murine Vj7 and that T7
is closest to V,66. These are the predominant V regions used
in the adult mouse thymus, and they account for 16 of 21 total
adult mouse sequences examined (28). In two polyclonal
IL-2-dependent y8-TCR cell lines established from normal
PBLs, we failed to detect expression of either Vj1 or V,&2,
indicating the existence of one or more additional V8 genes.

Multiple D Regions and N Regions Generate Enormous
Junctional Diversity of 6 Chains. In Fig. 2A, we show the
germ-line sequences of three possible D, regions, based on
the presence of heptomer-nonamer signals. Two of these
have known homologous partners in the mouse. The actual
coding portions of these D regions diverge greatly between
species while the heptamer nonamer signals are conserved. It
is striking that the 12-bp spacer within the first heptamer
nonamer of the 3' D region is completely conserved. This
suggests that this spacer may have an important sequence-
dependent function.
The junctional regions from 24 human chains from both

yS-TCR- and af3-TCR-bearing cells are shown in Fig. 3.
These sequences show the enormous potential diversity in
this portion of the molecule. Note that the sequences suggest
that one junctional region can utilize all three D regions thus
necessitating four possible N regions. Additional D regions
may exist on the 5' side of D81, or between D,&2 and D,63, but
not between D81 and D82 or between D83 and J81, since these
regions have been completely sequenced (E.Y.L., unpub-
lished data) and they contain no possible D regions. The N
regions can be quite long; for example, TAB51 has an N
region 16 bp long. Thus, the chain has a stretch of roughly
5-15 amino acids, which may confer enormous diversity.

Implications on the Possible Functions of the 6 Chain. A
major unresolved question regarding the ySTCR is the nature
of the ligand that it recognizes. The similarities and differ-
ences between the a/3 TCR and yS TCR give some clues to
that question. Davis and Bjorkman (35) have proposed that
the junctional regions that comprise the CDR3 (complemen-
tarity determining region 3) of the TCR are the main contact
points between the antigenic peptide and the receptor,
whereas the CDR1 and CDR2 of the V region form contact
points with the major histocompatibility complex (MHC)
molecule. This idea postulates that the V region and the
junctional region have separate, though not independent,
recognition functions. The overall V8 regions as a group are
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FIG. 4. Expression of TCR8. RNAs were isolated from the
indicated cell lines. Equal amounts of each RNA (10 Ag per lane)
were analyzed by the Northern blot technique using 32P-labeled C8
(A), Vs1 (B and D), and CY (C) probes. (D) Membranes were
rehybridized with 32P-labeled Cs probe and PEER, PBL y8 cell lines
81, 61, and 88 all demonstrated abundant amounts of 2.2- and 1.5-kb
C8 transcript (data not shown). Lanes for A-C: 1, HPB-ALL cells;
2, phytohemagglutinin-activated T lymphocytes; 3, PEER cells; 4, y8

PBL 67; 5, yO thymic-derived cell line 22; 6, a/3 thymic-derived cell
line 23; 7, NK cell line 1. Lanes for D: 1, phytohemagglutinin-
activated T cells; 2, PEER cells; 3, y8 PBL line 81; 4, yS PBL line
61; 5, ye PBL line 88; 6, NK line 2; 7, NK line 3.

indistinguishable from Va as a group and one would not
expect a radical change in their recognition properties. The
striking features of the 'y8 TCR that differ from the a,8 TCR
are the relative lack of V-region diversity-i.e., fewer V
regions and thus fewer CDR1 and CDR2 possibilities-and
vastly greater diversity of the junctional region. Further-
more, it has been observed in the mouse that different V
regions are utilized by different populations of y8 T cells.
Consequently, we propose the following model. Each V8
region has a preferred VI, which together recognize a pre-
senting molecule which is major histocompatibility complex-
related (36), nonpolymorphic, and possibly tissue-specific.
For example, skin y8 V regions might recognize a tissue-
specific molecule on Langerhans cells or epidermal cells. The
junctional region would then provide recognition offoreign or

altered self peptides. Janeway et al. (37) have proposed a
related model where the 'y8 T cells may mediate immune
surveillance.
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