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The role of negatively signaling NK cell receptors of the Ly49 family on the specificity of the acute CD8*
cytotoxic T-lymphocyte (CTL) response was investigated in lymphocytic choriomeningitis virus (LCMYV)-
infected C57BL/6 mice. Activated CD8" T cells coexpressing Ly49G2 expanded during LCMYV infection, and
T-cell receptor analyses by flow cytometry and CDR3 spectratyping revealed a unique polyclonal T-cell
population in the Ly49G2™ fraction. These cells lysed syngeneic targets infected with LCMYV or coated with two
of three LCMV immunodominant peptides examined. Transfection of these sensitive targets with H2DY, a
ligand for Ly49G2, inhibited lysis. This was reversed by antibody to Ly49G2, indicating effective negative
signaling. LCMYV characteristically induces an anti-H2? allospecific T-cell response that includes T-cell clones
cross-reactive between allogeneic and LCMV-infected syngeneic targets. The CD8* Ly49G2* population
mediated no allospecific killing, nor was any NK-like killing observed against YAC-1 cells. This study shows
that CD8* Ly49G2™ cells participate in the virus-induced CTL response but lyse a more restricted range of
targets than the rest of the virus-induced CTL population.

Many viruses induce a strong cytotoxic T-lymphocyte (CTL)
response, occurring as a consequence of the selective expan-
sion of preexisting CD8" cells whose T-cell receptors (TCR)
can recognize virus-encoded peptides in association with major
histocompatibility (MHC) class I molecules (30). These differ-
entiated T-cell clones are endowed with cytolytic and gamma
interferon-producing capacities, enabling them to manifest
antiviral activity against virus-infected target cells displaying
those peptides. Our understanding of this response is compli-
cated by its degeneracy, as many virus-specific CD8" T-cell
clones cross-react with cells infected with other viruses or with
uninfected cells displaying foreign MHC antigens. Indeed, high
levels of allospecific CTL activity directed against discrete
MHC class I alloantigens have been described in mice infected
with lymphocytic choriomeningitis virus (LCMV), vaccinia
virus, murine cytomegalovirus, herpes simplex virus, and
Pichinde virus (7, 15, 31) and in humans with Epstein-Barr
virus (2, 27, 28).

A further complication to understanding the nature of the
virus-induced CTL response relates to the recent observation
that, like all NK cells, some T cells express negatively regulat-
ing signaling molecules. Ly49 is a multigenic family which
encodes homodimeric C-type lectin-like receptors expressed
primarily on murine NK cells (reviewed in reference 23). In-
hibitory Ly49 receptors have been identified on a small, pre-
dominantly CD8* subset of murine T cells, many of which
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coexpress the NK cell marker, NK1.1 (10, 17). Interactions of
most Ly49 receptors with their ligands, the al/a2 peptide-
binding domains of specific MHC class I alleles, result in the
delivery of inhibitory signals to the cell (26). As such, targets
expressing H2D® and/or H2L? inhibit cytotoxicity mediated
by NK cells expressing the receptor Ly49G2, for which these
class I molecules are ligands. This inhibition is negated by
the addition of monoclonal antibodies (MAbs) that recognize
Ly49G2 protein (4D11), H-2D, or H-2L¢ (12). Similarly, in-
teraction of the Ly49G2 receptor on interleukin-2 (IL-2)-acti-
vated CD3" NKI.1" T cells with H2D inhibited lysis and
cytokine production, and this effect was negated by antibodies
to Ly49G2 or H2D (10, 17).

The above studies were performed either with NK cells or
with IL-2-activated T cells that manifest NK-like activity, but
the role of these negative regulatory molecules on the reper-
toire and function of T cells during viral infection is not un-
derstood. LCMYV infection of mice represents a useful model
system for studying the activation and function of CD8™" T cells
(15), and in this study we report on a distinct subset of CD8™
Ly49G2™" T cells which kill LCMV-infected syngeneic targets,
but are impaired in their ability to lyse allogeneic P815 (H2?)
targets.

MATERIALS AND METHODS

Infection of mice. C57BL/6 (H2) male mice (Jackson Laboratory, Bar Harbor,
Maine) 6 to 8 weeks of age were infected intraperitoneally with 4 X 10* PFU of
the Armstrong strain of LCMV as described previously (29).

Cytotoxicity assay. Cell-mediated cytotoxicity was determined by using a >'Cr
release assay as described previously (15). Selected wells contained 5 pg of
anti-Ly49G2 MAD (4D11 [12]). Lytic units were calculated by the exponential fit
method (20). One lytic unit was defined as the number of cells required to lyse
15% of a population of 5 X 10> target cells in a 6-h assay. Lytic unit values are
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FIG. 1. Ly49G2 is expressed on an activated CD8" T-cell population, which expands in response to LCMV infection. C57BL/6 mice (6 to 8 weeks old) were
inoculated intraperitoneally with 4 X 10* PFU of LCMV. Splenocytes were harvested from naive or day 8 LCMV-infected mice and examined for Ly49G2 expression
on NK cells and CDS8 cells (left-hand and central panels, respectively). The percentage of lymphocytes present in the upper two quadrants of each panel is indicated,
and the percentage that Ly49G2* cells represent of the NK1.1* and CD8* populations is shown in parentheses. CD8™ cells were gated, and the percentage of the

Ly49G2~ and Ly49G2™" fractions coexpressing CD44 is shown (right-hand panels).

expressed as mean = standard error of the mean. The spontaneous release for
each target used in these assays was <20%.

Target cells. MC57G (H2), a methylcholanthrene-induced fibroblast cell line
from C57BL/6 mice, and P815 (H29), a DBA/2-derived mastocytoma, were
propagated as described previously (15). The B-cell line LS MF22 (H2D) was
transfected with a neomycin resistance gene alone (L5neo3) or in conjunction
with H2D9 (LSch104; provided by I. Nakamura, Buffalo, N.Y.) and was main-
tained in complete RPMI 1640 further supplemented with 0.2 mg of geneticin
(G418; Sigma Chemicals, St. Louis, Mo.) per ml. To prepare target cells, MC57G
cells were infected with LCMV at a multiplicity of infection of 0.1 and incubated
for 2 days at 37°C. L5neo3 and L5¢D%104 cells were pulsed overnight with 0.01,
0.1, or 1 pM H2DP-restricted, LCMV immunodominant peptide (6) GP33-41
(glycoprotein amino acids 33 to 41 [KAVYNFATC]), GP276-286 (SGVENPGG
YCL), or NP396-404 (nucleoprotein amino acids 396-404 [FQPQNGQFI]) as
described previously (25).

Effector cells and flow cytometry. To isolate CD8" Ly49G2" and CDS8"
Ly49G2™ populations, spleen cells were stained with 0.5 pl of anti-CD8-phyco-
erythrin (PE) and 0.4 pl of anti-Ly49G2-fluorescein isothiocyanate (FITC) MAb
per 107 cells/100 pl (Pharmingen, San Diego, Calif.). Nonspecific binding was
blocked by preincubation with 1 pl of unlabeled MAb 2.4G2 (anti-FcyIII/IT
receptor; 0.5 mg/ml; Pharmingen) and 0.5 pl of normal mouse serum per 107
cells/100 wl for 10 min. After 30 min on ice, cells were washed with RPMI 1640
and then sorted (FACSTAR; Becton Dickinson & Co., San Jose, Calif.). Freshly
isolated CD8™" Ly49G2"* and CD8" Ly49G2™ cells (10%/well) were expanded for
4 days in culture with irradiated LCMV-infected peritoneal exudate cells (PECs;
4 % 10*/well) and splenic leukocyte feeders (1.25 X 10°/well [9, 25]). Cells were
cultured in AIM-V medium (Gibco BRL, Grand Island, N.Y.) further supple-
mented with 14% fetal calf serum, 2 mM L-glutamine, 7.2 X 10> M 2-mercapto-
ethanol, and 17% culture supernatant from the IL-2-secreting gibbon lymphoma
cell line MLA.144 (American Type Culture Collection, Manassas, Va.) (21). For

staining, 10° freshly isolated spleen cells were pretreated with 1 ul of unlabeled
MAD 2.4G2 and 10 pl of normal mouse serum for 10 min before being triple
stained with combinations of MAb conjugates anti-CD8-allophycocyanin (APC),
anti-Ly49G2-FITC, anti-Ly49A-FITC, anti-NK1.1-PE, anti-CD44-PE (Pharmin-
gen), in a 100-pl volume. Cells were then fixed with 1% paraformaldehyde
(J. T. Baker, Inc., Phillipsburg, N.J.), and analyzed using CELLQuest software
(FacsCalibur; Becton Dickinson).

CDR3 length spectratyping. Total RNA from sorted CD8% Ly49G2" and
CD8" Ly49G2~ populations was purified using Trizol total RNA isolation re-
agent (GibcoBRL, Grand Island, N.Y.) as instructed by the manufacturer. Pu-
rified RNA was converted to cDNA by reverse transcription-PCR (RT-PCR)
using VB8.1 and CB primers, and CDR3 length spectratyping was performed as
described previously (9, 18).

RESULTS

A subset of CD8™ T cells coexpressing Ly49G2 is expanded
following LCMV infection. The anti-Ly49G2 MAb (4D11)
identifies a substantial subset of NK cells in the spleens from
naive C57BL/6J mice (Jackson Laboratory), and a smaller but
significant subpopulation of CD8" T cells (Fig. 1). Minor sub-
populations of CD8™ cells bearing Ly49A and Ly49C/I, but not
Ly49D, were also detected (data not shown), as described
previously (17). Interestingly, the overwhelming majority of
these naive CD8" Ly49G2™" cells coexpressed the activation
marker CD44, consistent with a memory phenotype and hav-
ing been activated in vivo. The intensity of CDS staining on
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FIG. 2. CDR3 spectratyping of LCMV-induced CD8" VB8.1* cells reveals a unique TCR usage by the Ly49G2* subset. CD8" Ly49G2" (G2") and CD8™"
Ly49G2~ (G27) cells obtained from the spleens of day 8 LCMV-infected C57BL/6 mice were examined for CDR3 size patterns. RT-PCR products from these
populations were subjected to runoff reactions using fluorescently labeled JB2.2 or JB2.7 primers.

Ly49G2™ cells was about 2.5-fold lower than on Ly49G2~ cells
(mean fluorescence indices of 84 and 212, respectively), further
suggesting a state of enhanced activation. Ly49G2 was still
coexpressed by a small but significant subset (2.5%) of a now
highly expanded CD8" T-cell population on day 8 of an intra-
peritoneal infection with 4 X 10* PFU of the Armstrong strain
of LCMV (Fig. 1) (29). This represented an approximately
fivefold increase in the number of CD8" Ly49G2" cells per
spleen from days 0 to 8 (3.9 X 10° to 1.9 X 10° cells). Both
Ly49G2" and Ly49G2~ subsets exhibited a low intensity of
CDS8 staining on day 8 (mean fluorescence indices of 71 and
131, respectively) and high proportions of CD44.

The LCMV-induced CD8" Ly49G2™ population displays dis-
tinct TCR usage. CD8" T cells expressing Ly49G2 might have
represented a small subset of the entire CD8" population,
perhaps expressing this receptor at a specific stage of develop-
ment, or alternatively might have denoted a distinct sub-
population characterized by a distinctive TCR repertoire
and antigen specificity. The day 8 CD8" Ly49G2" population
was heterogeneous in that it, like the CD8" Ly49G2~ popu-
lation, costained with several V@-specific antibodies: V6 (G2™,
10%; G2, 12%), VB8 (G2, 17%; G2, 15%), and VB11 (G2™,
10%; G2, 9%). For a more detailed examination of TCR
usage, we performed CDR3 length spectratyping on sorted
CD8" Ly49G2™" cells from the spleens of day 8 LCMV-in-
fected mice. An RT-PCR with specific VB and CB primers
competitively amplifies TCR with specific VB sequences but
different CDR3 regions (18). The VB8.1 TCR was chosen
because LCMV-specific lysis is highly represented within this
population (15). Whereas the VB8.1 spectratype of T cells
from naive mice has a characteristic Gaussian distribution, T
cells from LCMV-infected mice have a skewed appearance,
indicative of expanding clones of T cells (9). Extension of
PCR-amplified DNA using JB2.2 and JB2.7 primers showed
that the CDR3 lengths used by CD8™ clones in the Ly49G2™"
fraction differed from those in the Ly49G2™ subset, suggesting
a distinct subset within the larger CD8" population (Fig.
2). This conclusion was supported by our observation that
Ly49G2-depleted CD8™ cells adoptively transferred into off
TCR knockout mice failed to upregulate expression of this
marker in response to LCMV infection (data not shown).

The cytotoxic activity of LCMV-induced CD8* Ly49G2™*
cells ex vivo. Freshly sorted CD8" Ly49G2~ spleen cells, when
tested directly in a >'Cr release cytotoxicity assay, lysed both
LCMV-infected syngeneic MC57G and uninfected allogeneic

P815 targets, as described previously (15). The CD8" Ly49G2™*
population, however, demonstrated poor killing against P815
targets but lysed LCM V-infected syngeneic MC57G cells (Fig.
3A). Neither Ly49G2™" nor Ly49G2~ CD8™" cells mediated any
substantial killing against the prototypic NK cell target, YAC-1
(Fig. 3B), which we routinely use as a very sensitive target in
NK cell assays (31).

Analysis of cultured LCMV-induced CD8" Ly49G2* cells.
To address the limitation of low cell numbers (~1 X 10° to 2 X
10°) yielded by flow cytometric sorting of cells freshly isolated
ex vivo, we propagated Ly49G2-enriched and -depleted frac-
tions of CD8" cells in culture for 4 days, using irradiated
LCMV-infected PECs as stimulators. The two resultant pop-
ulations maintained the integrity of their expression of the
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FIG. 3. CD8" Ly49G2* cells lyse syngeneic LCMV-infected but not H2¢
allogeneic P815 or YAC-1 targets. Fresh CD8% Ly49G2~ (G27) and CD8"
Ly49G2* (G2™") cells, sorted by flow cytometry, were used in CTL assays against
LCM V-infected syngeneic (H2?) MC57G and allogeneic (H29) P815 cells (ef-
fector-to-target ratio = 4:1) (A), and the prototypic NK cell target cell line,
YAC-1 (effector-to-target ratios = 1.25:1, 2.5:1, and 5:1) (B).
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FIG. 4. CD8" Ly49G2™" cells maintain expression of Ly49G2 in culture. Populations of CD8" Ly49G2~ and CD8" Ly49G2™" cells were sorted from the spleens
of day 8 LCMV-infected C57BL/6J mice by flow cytometry (final purity = 99 and 84%, respectively) and expanded in culture for 4 days by stimulation against
LCMV-infected PECs. Ly49G2 and CD8 expression was reexamined at this time (left-hand panels). Ly49G2-depleted and Ly49G2-enriched CD8™ populations were
also investigated for coexpression of the inhibitory Ly49 family members (central panels), Ly49A and Ly49C. The relationship between NK1.1 and Ly49G2 expression
by CD8™ cells was also assessed (right-hand panels). The percentage of lymphocytes in each quadrant is indicated.

Ly49G2 receptor from that observed immediately postsort
(Fig. 4). Hence, Ly49G2 appears to be stably expressed on a
CDS8™ T-cell subset and is not turned on and off on subpopu-
lations of CD8™ cells. A significant percentage of CD8™ cells
expressing Ly49G2 were positive for another Ly49 family
member, Ly49A, which also inhibits NK cell activity upon
interaction with H2D“ (4), but none were positive for Ly49C,
which can recognize autologous MHC (1). By comparison,
both Ly49A and Ly49C are coexpressed on subsets of NK1.1™
Ly49G2™" cells in naive C57BL/6 mice (24). Expression of
Ly49G2 by CD8" T cells was not restricted to the NK1.1*
T-cell subset (10, 17), but it is notable that a significant pro-
portion of the CD8* Ly49G2™" and not the CD8" Ly49G2~
population displayed this NK cell marker (Fig. 4).

This distinctive phenotype of cultured CD8" Ly49G2™ cells
from day 8 LCMV-infected C57BL/6J mice was associated with
a characteristic cytotoxic profile, reflecting that of the fresh-
ly isolated cells. Whereas both CD8" Ly49G2™ and CD8"
Ly49G2~ cells lysed syngeneic MC57G cells infected with
LCMYV, only the Ly49G2~ cells lysed allogeneic, H2¢" P815
cells, typical of LCMV-induced CTL (Fig. 5A) (15). CD8"
Ly49G2™" cells exhibited negligible lysis against uninfected syn-
geneic (H2”) MC57G (Fig. 5A) or L5neo3 (data not shown)
targets, in contrast to the considerable lysis mediated against
the latter target by IL-2-treated, CD3™ Ly49G2* cells exam-
ined in a previous study (17). As with freshly isolated CD8"
Ly49G2™" cells (Fig. 3B), lysis mediated by cultured CD8"
Ly49G2™ cells against YAC-1 targets was less than 3% at an

effector/target ratio of 10:1, again in contrast to IL-2-activated
CD3" Ly49G2™" cells (17). Hence, the activity of our CD8"
Ly49G2™* fraction appears to be more typical of T cells than of
NK cells.

The absence of allospecific CTL activity against H2¢ in the
CD8" Ly49G2™ fraction could have been due to a lack of
Ly49G2" precursor cells with TCR that can recognize H29 or
to the inhibited expansion of a potentially alloreactive CTL
population due to the presence of Ly49G2 on the CD8™ cell
surface. Alternatively, the cytotoxic activity of LCMV-induced
allospecific CTL may have been inhibited by the interaction of
Ly49G2 with its H2¢ ligand on the target cell. Killing against
P815 could not be restored with a blocking MAb against
Ly49G2 MAD (Fig. 5B), a result which favors the hypothesis
that allospecific CTL are excluded from the Ly49G2™ fraction.

Specificity of the LCMV-specific response mediated by cul-
tured CD8" Ly49G2* cells. The bulk of the CTL response
to LCMV in H2" mice is directed against three structural
epitopes, GP33, GP276, and NP396, which are presented by
MHC class I H2D" molecules (6, 25). Studies were done to
examine the viral peptide specificity of the two CD8™ cell
populations. LSneo3 cells were pulsed overnight with GP33,
GP276, or NP396. The CD8" Ly49G2* and Ly49G2™~ subsets
both demonstrated effective killing against L5neo3 (H2DP)
targets pulsed with 1 uM GP33 or NP396. However, killing
against GP276-pulsed targets by CD8" Ly49G2* cells was
substantially reduced (Fig. 5C). Similar results were obtained
with 100-fold-lower (0.01 wM) concentrations of peptide (data
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FIG. 5. Low LCMV-induced Ly49G2* CTL-mediated lysis of allogeneic
(H2%) P815 and GP276-pulsed syngeneic (H2°) targets, and failure to rescue
allospecific killing with anti-Ly49G2 MAb. Cultured CD8" Ly49G2~ (G2™~) and
CD8™" Ly49G2* (G2") cells were used in CTL assays against a variety of targets:
LCMV-infected syngeneic (H2®) MC57G and allogeneic (H2¢) P815 cells (ef-
fector-to-target ratios = 2.5:1, 5:1, 10:1, and 20:1) (A); P815 cells in the presence
and absence of anti-Ly49G2 MAb (a-G2; 5 pg/well) (B); and syngeneic (H2D)
L5neo3 cells pulsed with 1 wM LCMV immunodominant peptide GP33, NP396,
or GP276 (effector-to-target ratios = 0.31:1, 0.63:1, 1.25:1, and 2.5:1) (C).

not shown). In replicate experiments using 0.01 uM GP276-
pulsed LSneo3 targets, the average lytic activity mediated by
the CD8" Ly49G2™" subset (110 = 17) was approximately 26%
of that by the CD8" Ly49G2~ population (420 = 95). It is not
known whether there is a relationship between this low level of
killing by CD8" Ly49G2™" cells against GP276-pulsed syn-
geneic targets and that against allogeneic P815 (H2) targets.
This could occur if a GP276-induced conformational change in
H2" resembled a ligand for Ly49G2, but that may be unlikely
in light of previous studies which found that the nature of the
peptide bound to H2D? did not influence recognition by
Ly49A expressed on NK cells (3, 16). Nevertheless, some killer
cell immunoglobulin-like receptors (KIR) display a degree of
peptide selectivity in their recognition of HLA-B or HLA-C
ligands (11, 22).

Negative signaling in CD8" cells expressing the Ly49G2
receptor. We questioned whether Ly49G2 could deliver a neg-
ative signal to LCMV-specific CTL and whether coexpression
of H2DY, a recognized Ly49G2 receptor ligand, influenced
killing of H2D" targets (L5cD%104) bearing LCMV immuno-
dominant peptides. CD8" Ly49G2" cells, in contrast to the
CD8™" Ly49G2~ subset, exhibited only modest levels of killing
against DY-expressing, GP33-pulsed (0.01 uM) L5¢D“104 tar-
gets. This modest killing was substantially enhanced in the
presence of MAb specific for Ly49G2 (Fig. 6A). In three rep-
licate experiments, CD8" Ly49G2™ cell average lytic unit val-
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ues (214 = 59) approximately doubled as a result of anti-
Ly49G2 MAD treatment (429 = 84). By contrast, the cytolytic
activity of CD8% Ly49G2~ cells against L5cD®104 targets
pulsed with 0.01 uM GP33 was unaffected by the addition of
anti-Ly49G2 MADb (Fig. 6A). Reduced lysis of L5¢D9104 tar-
gets pulsed with 0.01 uM NP396 was also enhanced by anti-
Ly49G2 MAD treatment of CD8" Ly49G2™" cells in a prelim-
inary experiment (data not shown). Interestingly, when the
H2D“-expressing H2" targets were pulsed at the higher GP33
concentration of 0.1 wM, the level of killing mediated by CD8™*
Ly49G2™ cells was similar to that of CD8" Ly49G2™ cells (Fig.
6B). This result supports the existence of a balance between
negative (H2DY) and positive (H2D® plus peptide) signals re-
ceived by the CD8™ T cell, where there has been a shift toward
the latter as a result of an increased concentration of GP33. In
this regard, we might consider the possibility of a role for Ly49
receptors in establishing an appropriate threshold that activat-
ing signals delivered via the TCR must cross.

The low level of killing mediated by CD8" Ly49G2™" cells
against GP276-pulsed syngeneic targets might have been due
to negative signaling through the Ly49G2 receptor. However,
anti-Ly49G2 MAD did not significantly enhance killing against
0.01 pM GP276-pulsed L5neo3 (H2DP) cells (Fig. 6C). This
suggests that the low levels of killing exhibited by CD8"
Ly49G2™" cells against this peptide are due to a failure to
expand CTL clones capable of mediating this effect, rather
than inhibition of a preexisting GP276-specific CTL popula-
tion. Moreover, a 10-fold-higher concentration of GP276 pep-
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FIG. 6. Anti-Ly49G2 MAb enhances CD8" Ly49G2™" cell-mediated lysis of
GP33-pulsed H2DP targets coexpressing H2D? but does not restore killing
against GP276-pulsed syngeneic targets. Cultured CD8* Ly49G2~ (G27) and
CD8" Ly49G2* (G2") cells were assessed for lytic activity against H2D%-coex-
pressing syngeneic (H2") targets (L5¢D9104) pulsed with 0.01 (A) and 0.1 (B)
uM GP33, or syngeneic (H2°) L5neo3 targets pulsed with 0.01 uM GP276 (C),
in the presence or absence of anti-Ly49G2 MAD (a-G2; 5 pg/well).
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tide did not result in any significant enhancement of killing
against syngeneic (H2%) L5neo3 targets presenting this pep-
tide, further supporting this hypothesis (Fig. 6D).

DISCUSSION

We have described a distinct subset of CD8* cells bearing an
activated/memory phenotype, a skewed TCR repertoire, and
the inhibitory MHC class I receptor, Ly49G2. Following
LCMYV infection, these cells display a characteristic pattern of
target cell lysis, distinguished by poor killing of allogeneic H2¢
targets and of syngeneic targets presenting the GP276 immu-
nodominant peptide. Ly49G2 negatively regulated the killing
of H2D-expressing syngeneic (H2”) cells pulsed with GP33 or
NP396 peptides, but negative signaling through this receptor
could not be shown to account for the absence of allospecific or
GP276-specific killing in the CD8" Ly49G2™ fraction. In sup-
port of our observations is a recent report (32) which describes
reduced numbers of GP276 peptide-loaded MHC class I tet-
ramer” and GP276-specific gamma interferon-producing
CD8™ cells in day 8, LCMV-infected C57BL/6 mice, transgenic
for the Ly49A receptor (for which H2¢is also a ligand), relative
to nontransgenic controls. Consistent with our Ly49G2 data
for normal mice, the numbers of CD8™ cells specific for GP33
and NP396 in Ly49A-transgenic and nontransgenic mice were
similar. Here we provide the first report demonstrating nega-
tive signaling through an Ly49 receptor on a population of
virus-specific T cells from normal, wild-type mice. In humans,
members of another family of MHC class I inhibitory recep-
tors, KIR, have been found in a small but significant popula-
tion of mainly CD8" T cells, coexpressing surface markers
consistent with a memory phenotype (13, 14). At an effector
level, cytotoxicity mediated by superantigen-stimulated human
T cells that express the KIR NKB1 was diminished by ligation
to its HLA Bw4 ligand (19). High proportions of KIR™ T cells
have been detected in human immunodeficiency virus (HIV)
patients; these include HIV-specific CTLs, to which MADb
against KIR restored cytolytic activity and cytokine production
(5, 8). Collectively, these results indicate that NK cell receptors
may regulate virus-induced T-cell responses.

Further studies are required to elucidate the significance of
inhibitory MHC class I receptors on the T-cell response to viral
infection, and in this regard mice transgenic for Ly49 family
members will be beneficial. One appealing possibility is that
the presence of Ly49 receptors on the surface of CD8" T cells,
with the ability to interact with antigen-modified self-MHC
class I molecules, may modulate the virus-induced TCR rep-
ertoire. Here we have provided evidence for the exclusion of
elements of the CD8" T-cell repertoire in a subpopulation
coexpressing the negative-signaling NK cell receptor molecule,
Ly49G2.
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