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ABSTRACT Thy-1 is a major cell surface molecule ex-
pressed on murine thymocytes and peripheral T cells. Its
physiological function is unknown, but in vitro studies suggest
that Thy-1 may transmit activation signals to T cells and may
play a role in the growth and/or differentiation of thymocytes
[Kroczek, R. A., Gunter, K. C., Seligmann, B. & Shevach,
E. M. (1986) J. Immunol. 136, 4379-4384; Kroczek, R. A.,
Gunter, K. C., Germain, R. N. & Shevach4 E. M. (1986)
Nature (London) 322, 181-184]. However, not all mouse
thymocytes are Thy-1+ [Scollay, R1., Wilson, A., W'Amico, A.,
Kelly, K., Egerton, M., Pearsp, M., Wu, L. & Shortman, K.
(1988) Immunol. Rev. 104, 81-120]. In addition, C3H-gld/gld
mice accumulate large numbers of Thy-1- (and Thy-l+) T-cell
antigen receptor-positive CD8- CD4- (double negative) T cells
in peripheral lymphoid organs. Our previous studies of these
Thy-1- and Thy-1+ double negatives suggested that lack of
Thy-1 expression correlated with diminished capacity to re-
spond to T-cell stimuli. In this report, we describe a Thy-1-
a/.l T-cell receptor-positive major histocompatibility com-
plex-specific cytotoxic T-cell clone derived from C3H-gld/gld
lymph node-residing cells. The data show that, at least in this
system, Thy-i (and CD8/CD4) expression is not required for
growth, cytolytic activity, or expression of functional T-cell
receptor complexes in vitro and raise the possibility that Thy-i
expression may not be obligatory in vivo for development of
cytotoxic T-lymphocyte precursors in gid mice.

The murine Thy-1 molecule is one of the major cell surface
glycoproteins expressed on thymocytes, peripheral T cells,
certain dendritic epidermal cells (1), and neurons (2). Thy-1
is expressed very early in T-cell development, possibly prior
to the emigration of bone marrow-derived pro-T cells to the
thymus (3). Thy-1 is present on fetal mouse thymocytes at
least as early as day 14 of gestation, preceding expression of
the a/,l T-cell antigen receptor (TCR) and the T-cell acces-
sory molecules CD8 and CD4 by 2-3 days (4). The in vivo
function of Thy-1 is unknown. In vitro, anti-Thy-1 monoclo-
nal antibodies (mAbs) induce proliferation and lymphokine
secretion in mature T cells (5) or thymocytes (6) and induce
increased levels of intracellular calcium in T cells, thymo-
cytes, and Thy-1-transfected B cells (7, 8). Full activation of
T cells by Thy-1 requires co-expression of CD3/TCR com-
plexes, whereas increases in intracellular calcium can be
induced in CD3/TCR- T cells (9). These results suggest a role
for Thy-1 in signal transduction and T-cell activation (8).
Interaction of Thy-1 with a putative ligand in the thymus
could play a role in triggering the growth and/or differenti-
ation of thymocytes (7, 9).
C3H mice homozygous for the gid mutation (C3H-gld/gld)

exhibit an age-dependent lymphadenopathy accompanied by
symptoms of autoimmunity (10). Peripheral lymph nodes in

these mice become greatly enlarged, due to the accumulation
of large numbers of Thy-1+ CD8- CD4- (double negative)
and Thy-1- CD8- CD4- surface immunoglobulin-negative
"niull" cells (10, 11). Most or all of these cells express TCR
complexes on the cell surface (12, 13), suggesting they are in
the T-cell lineage. Freshly isolated populations respond
poorly to conventional T-cell stimuli in vitro (11, 12) and
exhibit CD3 phosphorylation patterns distinct from those of
normal resting T cells (14). Our previous studies found that
responses to Con A and alloantigen were more limited in gld
Thy-1- T cells compared to their Thy-1+ counterparts,
suggesting that Thy-1 was important for lectin and TCR-
mediated responses in these cells (15).
The origin and developmental pathway ofthese Thy-1- and

Thy-1+ CD8- CD4- subsets in gid mice is unknown. They
may be expanded populations of rare T cells present in
normal mice at a particular stage of differentiation or acti-
vation. Alternatively, they may be abnormal cells that arise
due to an intrinsic defect that alters their development. Based
on analyses of TCR gene rearrangement and mRNA expres-
sion, we have suggested (13) that these subsets may arise due
to aberrant or incomplete intrathymic differentiation, possi-
bly by escaping normal selection mechanisms in the thymus.
We have described the cellular and molecular properties of
gid double-negative and null cell populations (13, 15) and the
generation of Thy-1+ CD8- CD4- allospecific cytotoxic
T-cell clones from C3H-gld/gld lymph node (16). In this
report, we discuss the growth and response features of gid
null cell populations and describe in detail a Thy-1- CD8-
CD4- CD3+ cytotoxic T-cell clone that expresses an a/fl
TCR and mediates allospecific cytotoxic activity typical of
conventional peripheral T cells, despite its unconventional
phenotype.

MATERIALS AND METHODS
Cell Culture. Clones were maintained by weekly stimula-

tion in 12-well culture plates at 5 x 104 cells per ml, with
y-irradiated (2000 rad; 1 rad = 0.01 Gy) C57BL/6 (B6) spleen
cells (1.5 x 106 cells per ml) plus 10% (vol/vol) supernatant
from Con A-activated rat spleen cells, in a humidified
atmosphere of 8% C02/92% air at 370C.
Flow Microfluorimetry. Cultures were harvested 5 or 6

days after stimulation. Viable cells were isolated by
Ficoll/Paque density gradient centrifugation, washed, and
suspended in 0.5% bovine serum albumin/0.1% sodium
azide/phosphate-buffered saline. Fifty microliters containing
>2 x 105 cells was incubated with anti-Thy-i (30.H12),
anti-CD8 (3-155), anti-CD4 (GK 1.5), anti-TCR V8 (F23.1),
anti-KkDk (15.3.1), anti-lymphocyte function-associated anti-
gen 1 (LFA-1) (FD441.8), anti-interleukin-2 (IL-2) receptor

Abbreviations: TCR, T-cell antigen receptor; IL-2, interleukin 2;
mAb, monoclonal antibody; FITC, fluorescein isothiocyanate; CTL,
cytotoxic T lymphocyte; LFA-1, lymphocyte function-associated
antigen 1.
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(3C7), anti-CD3 (2C11), or anti-B220 (RA3-3A1/6.1) mAbs for
20 min on ice. After washing once, cells were stained with
either 50 ,ul of fluorescein isothiocyanate (FITC)-conjugated
goat anti-rat K chain mAb (Becton Dickinson), 50 1.l of
FITC-conjugated goat anti-mouse immunoglobulin [F(ab')2
fragment, Cooper Biomedical; with F23.1, 15.3.1], or FITC-
conjugated rabbit anti-hamster immunoglobulin (Organon
Teknika-Cappel; with 2C11) for 20 min on ice. Cells were
washed four times in staining buffer and analyzed on a FACS
IV (Becton Dickinson). Anti-B220 was used as a hybridoma-
conditioned culture supernatant at a final concentration of50%
(vol/vol). All other antibodies were hybridoma culture super-
natants enriched for immunoglobulin by ammonium sulfate
precipitation and used at a final dilution of 1:50.
Northern Blot Analysis. Ten micrograms of total RNA was

extracted from cells by using the guanidine isothiocyanate
method and separated on 1% agarose gels containing 6%
(vol/vol) formaldehyde and ethidjum bromide at 0.1 gg/ml as
described (16). RNA was then transferred to nylon mem-
branes (GeneScreenPlus, New England Nuclear). Mem-
branes were prehybridized for 20 min at 42°C in 25 ml of 50%
(vol/vql) deionized formamide/1 M NaCl/10% (wt/vol) dex-
tran sultTle/1% NaDodSO4. 32P-labeled cDNA probes were
preparedr By primer extension as described by the manufac-
turer df the kit (Pharmacia) and used at 107 cpm per blot.
Hybridizations were conducted for 20 hr at 42°C with
shaking. Membranes were then washed several times as
described (16) and autoradiographed at -70°C with intensi-
fying screens.

Immunoprecipitation. Cells were harvested 5 days after
stimulation and separated from nonviable stimulator cells by
centrifugation on Ficoll/Paque. Surface proteins (>107 cells)
were labeled with 1251I by using the lactoperoxidase-catalyzed
iodination method (17). Cell lysates were prepared in 1%
digitonin buffer (18) and precleared with protein A-agarose
and fetal calf serum overnight. Supernatants were then
treated with either culture medium or anti-CD3 (2C11) for
immunoprecipitation and incubated in the presence ofprotein
A-agarose for 1 hr at 4°C. Samples were washed extensively
in digitonin buffer and subjected to polyacrylamide gel
electrophoresis under nonreducing or reducing conditions
using a 12% running gel. Gels were stained with Coomassie
blue, destained, dried, and autoradiographed.

Cytotoxicity Assays. Cytotoxicity was measured by using a
standard chromium-release assay. Clones were harvested 4-
9 days after stimulation, washed, and resuspended in an
appropriate volume of culture medium [RPMI 1640/10%
(vol/vol) fetal calf serum/10 mM Hepes/2 mM glutamine/1
mM sodium pyruvate/0.1 mM nonessential amino acids/50
,M 2-mercaptoethanol/1% penicillin plus streptomycin].
Con A-blasts used as targets were prepared by incubating
erythrocyte-depleted spleen cells in culture medium with Con
A at 2.5 ,ug/ml for 3 days at 37°C in 5% C02/95% air. Tumor
targets were grown in culture medium and used 3 days after
the last passage. Targets were labeled by incubation of
resuspended cell pellets with 100 ,Ci of 51Cr (1 Ci = 37 GBq;
New England Nuclear) for 1 hr at 37°C and washed four times
before use. Effector cells (100 ,ul) were incubated with 100 ,l
containing 2 x 104 target cells in 96-well round-bottom
culture plates for 4 hr at 37°C in 5% C02/95% air. Culture
supernatants were harvested with a supernatant collection
system (Skatron, Lier, Norway) and radioactivity was de-
termined in a y counter. Percent specific 51Cr release was
calculated by using the formula: [(experimental release) -
(spontaneous release)]/[(maximum release) - (spontaneous
release)] x 100. Maximum 51Cr release was obtained by
incubating target cells with 5% (wt/vol) NaDodSO4. Spon-
taneous release was obtained by incubating target cells in
medium alone. For blocking assays, 50 pl of effector cells
was briefly incubated with 50 Al of appropriately diluted mAb

prior to the addition of target cells. All mAbs were added as
hybridoma culture supernatants enriched for immunoglob-
ulin by ammonium sulfate precipitation and used at a final
concentration of 1%. Identification of the antibodies is given
above, except for anti-Kb (28-13-3S) and anti-I-Ab (28-16-8S
and M5/114.15.2). Percent inhibition was calculated as [(%
specific release without antibody) - (% specific release with
antibody)]/[(%specific release without antibody)] x 100.

RESULTS
A CD8- CD4- T-cell line was established from nylon wool
nonadherent C3H/HeJ-gld/gld lymph node cells by negative
selection with anti-CD8, anti-CD4, and anti-Ia mAbs plus
complement, followed by allostimulation (16), using
C57BL/6 (H-2b) spleen cells. The line was cloned twice by
limiting dilution, generating several Thy-1+ CD8- CD4-
clones (16) and one Thy-1- CD8- CD4- clone, termed 2C4.

Surface Phenotype. Analysis of the cell surface phenotype
of 2C4 is shown in Fig. 1. The clone was uniformly Thy-1-
CD8- CD4- surface immunoglobulin-negative B220- H-2k+
IL-2 receptor-positive Ly6E.1' LFA-1' F23.1 (TCR V08)
CD3+. This phenotype is in contrast to that offreshly isolated
gid null T-cell populations, which are mostly B220+ and IL-2
receptor-negative (10). The B220 antigen is predominantly a
B-cell marker (19) but is induced on certain CD8- CD4-
thymocytes from normal mice in vitro (20). 2C4 did not stain
with mAb MEL-14, which recognizes a putative lymph
node-homing receptor (21), did not express Jild, a differen-
tiation antigen of unknown function expressed on >90% of
mouse thymocytes but not on peripheral T cells (22), and was
Ia (major histocompatibility complex class II)-negative (data
not shown). Lack of reactivity with the anti-TCR allotypic
mAb F23.1 indicated that 2C4 did not express a TCR utilizing
a member of the V,8 family ofTCR variable region genes but
did not preclude the expression of other TCR 8-chain genes.
RNA Expression. As shown in Fig. 2, 2C4 did not express

detectable levels of Thy-1 RNA transcripts, supporting the
conclusion that 2C4 lacked Thy-i proteins on the cell surface
and suggesting a pretranscriptional block of Thy-1 gene
expression. Equal amounts of RNA were applied to each
lane, as judged by ethidium bromide staining of the rRNA
species. Southern blot analysis indicated that the Thy-1 gene
was present in the clone, on an appropriate size restriction
fragment. CD8 and CD4 transcripts were also undetectable.
CD3/TCR Complex Expression. The anti-CD3 E-chain

mAb 2C11 was used to immunoprecipitate 125I-labeled sur-
face proteins from 2C4 lysates to examine the TCR proteins
expressed by the clone (Fig. 3 A and B). Under nohreducing
conditions (Fig. 3A), anti-CD3 precipitated a complex of 85-
95 kDa that was similar to the complex precipitated from an
F23.1+ (a/a TCR+) cytotoxic T-cell clone (N1D5) generated
from normal C3H mice (16). Under reducing conditions (Fig.
3B), anti-CD3 precipitated proteins migrating in the range of
35-43 kDa from both 2C4 and N1D5 lysates. In addition, a
slightly larger band of =50 kDa was observed for the 2C4 but
not the N1D5 clone. The identity of this larger species is
unknown, but it is probably a more heavily glycosylated TCR
p3 chain, based on nonequilibrium pH gel electrophoresis
(data not shown).

It is likely that 2C4 expresses an a/P8 TCR based on the
molecular masses of the proteins precipitated by anti-CD3,
their apparent similarity to the proteins precipitated from the
a/,8 TCR-bearing clone NiD5, and the expression by 2C4 of
full-length (1.6 kilobases) TCR a and ,8 chains (1.3 kilobases)
mRNA (Fig. 3C). Expression of a y/8 TCR is unlikely due to
the failure to detect 6-chain RNA transcripts (data not
shown). However, since 2C4 also expressed abundant TCR
y-chain RNA, the expression of a y chain cannot be formally
excluded. This pattern of expression is similar to the double-
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negative cytotoxic T-lymphocyte (CTL) clones we have
described (16).

Cell Growth. 2C4 required one or more T-cell-derived
factors for growth since elimination of supernatant from Con
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FIG. 2. Northern blot analysis of Thy-i RNA expression. A

32P-labeled Thy-i cDNA probe was prepared by primer-extension

labeling of the Pst I insert of clone pT64 (23), with a specific activity
of 5 x cpm/,ug. Arrows indicate positions of the 28S and 18S

rRNA species. Lanes: thymus, adult C3H/HeJ thymocytes; A20,

B-cell lymphoma, A20; N1D5, normal C3H lymph node-derived CTL

clone (16); 2C4, 2C4 cells; 2F4, Thy-l' double-negative CTL clone

from gId lymph node.

A-activated rat spleen cells from the cultures resulted in
complete cell death by 5 days. Periodic stimulation with
alloantigen was also required. Growth was IL-2-dependent,
since proliferation was completely inhibited by anti-IL-2
receptor antibody. Significant proliferation was observed in
response to recombinant IL-2 alone, to ConA in the presence
of accessory cells (whole spleen), and to immobilized anti-
CD3 in the presence of IL-2.

Cytotoxic Activity. As shown in Table 1, the Thy-1- clone
exhibited allospecific cytotoxic activity typical of conven-
tional CTLs. No autoreactive CTL activity was detected
using coisogenic C3H/HeJ (H-2k) Con A-blasts as targets.
Titratable lytic activity was observed against congenic (H-2b)
C3H.SW and C57BL/6 (H-2b) Con A-blasts, and the H-2b
thymoma EL4. Lysis of C3H.SW suggested the response
mapped to the H-2 locus. Killing ofB1O.A (5R) (KbDd) but not
B10.A (2R) (KkDb) suggested the killing was Kb-specific.
These data were supported by the almost complete inhibition
of lysis by anti-Kb mAb and the lack of inhibition by anti-Db
or anti-Iab (Table 2 and data not shown).

Fine specificity was analyzed against a panel of target cells
containing known mutations in the Kb molecule (Kbm
mutants). Of the available mutants, significant lysis was
observed only with bm7 target cells, comparable to lysis of
wild-type B6 target cells, a positive control in the same assay.
The Kbm7 mutant contains amino acid substitutions at posi-
tions 116 and 121, both in the external a-chain domain 2 (27).
Bfy analogy with the three-dimensional structure of the
human class I HLA-A2 molecule (28), the bm7 mutant is the
only target whose mutations lie solely within the presumed
antigen-binding groove (in the ,-sheet forming the floor ofthe
groove), an area not thought to interact directly with the TCR
(29). The other mutants contain known mutations in the
a-chain domain 1 (bmd, -8, and -11) or a-chain domain 2 (bmIn
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FIG. 3. Gel electrophoresis of '25l-labeled surface proteins immunoprecipitated with anti-CD3 (2C11; lanes T3) under nonreducing (A) or
reducing (B) conditions. Cell lysates were prepared in 1% digitonin buffer. Lanes M, medium only. N1DS is a CD8+ F23.1+ CTL clone derived
from normal C3H lymph node (16). (C) Northern blot analysis ofTCR a-, (3-, and v-chain RNA. Hybridizations were carried out with a 32P-labeled
Ta probe (Nco I fragment of pHDS58, ref. 24), TB cDNA probe (EcoRI fragment of pUC 25, ref. 25), or Ty cDNA probe (Pvu II fragment of
pHDS205, ref. 26). Arrows indicate positions of the 28S and 18S rRNA species. Lanes: thymus, normal adult C3H thymocytes; A20, B-cell
lymphoma A20; N1D5 and N1G8, a/,8 TCR+ CTL clones derived from normal C3H lymph node; lymph node, normal C3H nylon wool
nonadherent lymph node cells; 2C4, 2C4 cells; 2F4, Thy-1+ double-negative clone from C3H-gld/gld lymph node.

and -10) (27). The data show that, similar to anti-Kb CTLs
from normal mice (27), amino acid residues in both external
domains of the Kb molecule are important for target recog-
nition by 2C4. The fact that mutations in the Kb molecule can
abolish lytic activity is further evidence of Kb specificity.
2C4 did not exhibit significant lysis of third party (H-2s,

H-2d) targets and did not kill the murine natural killer
cell-susceptible target YAC-1. The clone is, therefore, func-
tionally distinct from conventional natural killer cells and
from y/8 TCR+ double-negative T cells that exhibit major
histocompatibility complex nonspecific cytolytic activity (18,
30).
As shown in Table 2, anti-Thy-1, anti-CD8, anti-CD4,

Table 1. Specificity of cell killing by 2C4
% specific release of 51Cr

Target cell 10:1 5:1 2.5:1 1.3:1
Con A-blast
C57BL/6 (H-2b) 25.2 15.0 3.0 <0
C3H/HeJ (H-2k) <0 <0 <0 <0
C3H.SW (H-2b) 55.4 45.6 33.2 23.7
B1O.A (2R) (KkDb) 2.0 <0 <0 <0
B1O.A (SR) (KbDd) 36.0 16.0 17.0 8.0
bml 8.8 3.2 4.7 1.2
bm3 0.9 <0 <0 2.2
bm7 31.7 20.8 13.1 11.5
bm8 3.0 <0 <0 0.7
bmJO 8.7 5.6 1.2 5.5
bmll 4.4 <0 0.3 <0
A.SW (H-2s) <0 0.9 2.1 0.9
BALB/c (H-2d) <0 <0 <0 <0

Tumor cell
YAC-1 (H-2a) <0 <0 <0 <0
EL4 (H-2b) 59.7 53.3 47.2 38.1
A20 (H-2d) 4.9 2.6 2.7 1.6
P815 (H-2d) <0 <0 4.1 1.0
K562 (human) 0.8 1.9 1.8 0.5
Effector/target ratio of 10:1, 5:1, 2.5:1, and 1.3:1 were used.

anti-I-Ab, and anti-TCR F23.1 all failed to inhibit killing by
2C4. Lysis was almost completely abrogated by the presence
of anti-Kb, anti-CD3 (2C11), or anti-LFA-1 in the assay, at
concentrations as low as 0.1% ofthe assay volume. Inhibition
by anti-CD3 suggests that the CD3/TCR complex expressed
by 2C4 (presumably an a/8 heterodimer) was involved in
recognition and cytolysis. Also, immobilized anti-CD3 in-
duced significant proliferation ofthe clone, further suggesting
that the CD3/TCR complex was functional (data not shown).

DISCUSSION
The major conclusion that can be drawn from these results is
that, at least in cells derived from gid mice, surface expres-
sion of Thy-1 (and CD8 or CD4) is not required for recogni-
tion or killing by allospecific CTLs and that Thy-1 expression
is not obligatory for T-cell growth or expression of CD3/a/P
TCR complexes on the cell surface. The data also raise the
possibility that Thy-1 expression may not be obligatory
during the ontogeny of major histocompatibility complex
specific CTLs in gid mice.
The clone we describe lacked expression of Thy-1 and the

T-cell accessory molecules CD8 and CD4 at the level ofgene
transcription. Southern blotting revealed that the Thy-1 gene
was present and showed no evidence of any gross deletion or
rearrangement of the gene. It is, of course, still possible that
a spontaneous or induced mutation prevented expression of
Thy-1 and the clone is, therefore, not representative of a
Thy-i- T-cell type naturally present in gid mice. The clone
expressed Ly6E.1 on the cell surface, arguing that lack of
Thy-1 expression was not due to some feedback mechanism
resulting from a general defect in the addition of glycolipid
membrane anchors to surface proteins. Whether due to
mutation or not, lack of Thy-1 expression clearly did not
prevent expression of functional CD3/TCR complexes, cell
growth, or mediation of allospecific CTL activity. In most of
the assays reported, Thy-1- and Thy-1+ double-negative
clones were analyzed simultaneously, and their responses
were indistinguishable. This is in contrast to earlier studies
that clearly showed functional differences between noncul-

Immunology: Wadsworth et al.
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Table 2. Inhibition of 2C4 killing by mAbs
% 5"Cr % inhibition of killing
release

Target cell E/T (control) Anti-Thy-1 Anti-CD8 Anti-CD4 Anti-CD3 Anti-LFA-1 Anti-TCR Anti-I-Ab Anti-Kb

C57BL/6 6:1 44 2 0 0 83 92 0 0 ND
EL4 8:1 66 0 0 0 94 94 0 0 88

E/T, effector/target cell ratio. % 51Cr release (control) = % specific release of 51Cr with no mAb added. ND = not done.

tured polyclonal Thy-1- and Thy-1+ gid double-negative
populations (15). Analysis of a greater number of clones
might reveal differences correlated with Thy-1 expression.
Perhaps more likely, based on the low responses of fresh
populations to in vitro stimulation, only certain cells can be
propagated in culture and, therefore, clones may be biased
toward cells capable of responding to T-cell stimuli.
The possibility that the 2C4 clone originated from the gid

Thy-1- T-cell population should be considered. gid mice
contain large numbers of Thy-1- CD8- CD4- T cells in
peripheral lymph nodes and substantial numbers of such cells
were present in the CD8- CD4- cell line from which 2C4 was
derived. Although freshly isolated gid null T-cell populations
give minimal specific responses to alloantigen, they prolifer-
ate in response to IL-2 or supernatant from Con A-activated
rat spleen cells. These responses may be enhanced in the
presence of syngeneic or allogeneic spleen cells (S.W., K.Y.,
and M.I.G., unpublished). Therefore, it is possible that our
original cultures allowed a short-term non-antigen-specific
expansion of Thy-1- T cells and subsequent selection of
antigen-specific cells such as 2C4.

gid Thy-1- cells may develop without ever expressing
Thy-1. Alternatively, all gid double-negative T cells express
Thy-1 at some point in their ontogeny and a large proportion
(-20%) subsequently stop transcribing the gene. None of our
Thy-i+ double-negative clones have lost Thy-1 in culture. If
the 2C4 clone represents a Thy-1- T cell naturally present in
gid mice, then whatever the timing of prevention/loss of
Thy-1 expression in vivo, it is not sufficient to prevent
subsequent differentiation to the CTL effector stage in at
least some cases.
We have suggested (16) several models for the in vivo

origins of the Thy-1- and Thy-1+ double-negative T cells in
the periphery ofgid mice. One scenario is that they represent
normal cells at a particular stage of differentiation or activa-
tion that are greatly expanded due to the effect(s) of the gid
mutation. Thy-1- a/lB TCR' double-negative thymocytes
and Thy-1l CD8- CD4- a/13 TCR' thymocytes and periph-
eral T cells have been detected in normal mice (20, 31, 32).
Similar cells are also present in peripheral blood of sheep
(33). Some of these cells express the B220 antigen, similar to
gid double negatives. The functional capacities of these
populations and their relationship to other T-cell lineages are
not known. It is interesting to speculate that such normal a/P
TCR' double negatives may be the source of the expanded
populations in the gid mouse periphery. A similar scenario
has been suggested in the case of mice bearing the nonallelic
mutation lpr (20). Ipr mice also accumulate large numbers of
peripheral double-negative T cells (12).

It will be of interest to determine whether 2C4 can be
induced to express T-cell differentiation antigens in vitro or
in vivo and whether Thy-1- CTLs can be generated from
normal mice. Also, this clone may be of interest for future
studies using gene transfection to investigate the role(s) of
Thy-1 and CD8 in CTL differentiation and function.
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