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Interaction between Y6 T cells and B cells regulating IgG production

G. HACKER,* S. ADAM & H. WAGNER Institute of Medical Microbiology and Hygiene,
Technical University of Munich, Munich, Germany

SUMMARY

Despite profound knowledge about the molecular structure of the yé T-cell receptor (TCR), the
physiological function of yd T cells remains enigmatic. Participation of these cells in complex
immune reactions, however, is suggested by the appearance of yd T cells in sites of infectious and
autoimmune-induced inflammations. Only a few in vitro models of yé T-cell stimulation have been
established: besides a reactivity in the presence of microbial ligands, human yé T cells proliferate
upon in vitro challenge with cells from an allogeneic B-lymphoblastic cell line (B-LCL). We present
data here demonstrating that this reactivity is not confined to allogeneic B-LCL. Autologous
B-LCL are also very strong stimulators for yé T cells; more important, autologous B cells can
stimulate yé T cells after a period of mitogen-activation but not in a resting state. This activation
seems to address a subgroup of yé T cells, as the percentage of V81™* cells is increased after
stimulation. Activated yé T cells, on the other hand, are able to exert an influence on B cells by
inhibiting the secretion of IgG in coculture experiments. These data define a simple regulatory
circle of B cells and yd T cells in vitro and propose a model for yd T-cell function which could

explain many in vivo observations of yé T-cell activation.

INTRODUCTION

98 T cells are a population of CD3™* cells in lymphoid tissues
and epithelia,""? comprising about 5% of T cells in human
peripheral blood.> Although the molecular structure of the yé
T-cell receptor (TCR) is well known and is similar to the «f
TCR, the functions and the physiological role of these cells
remain ambiguous. Previous work has shown that y6 T cells
become activated in cultures containing various microbial
ligands, e.g. mycobacteria,>* streptococci® and plasmodia,® but
neither the molecular structure of these ligands nor a pattern of
ligand presentation has been worked out until now. On the
other hand, there is much evidence of the participation of yé
T cells in complex in vivo reactions: many studies have
demonstrated that the defence against very different invading
pathogens, ranging from bacteria’ and viruses® to worms,’
seems to include an activation of yé T cells in natural as well as
in experimental infections. It should be noted, however, that in
most cases no specificity against the infectious agent has been
demonstrated.

In humans, the peripheral blood yd T-cell subset is mainly
comprised of two groups with different TCR V-segment
expression. These two subgroups are defined by either the
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V62 TCR segment, paired in most cases with the V9 segment of
the TCR y-chain, or the V&1 segment together with one of
various Vy proteins.>! Whereas the microbially induced
reactivity is confined to the Vy962 subset,>*!! we have
recently described an in vitro reactivity of yé T cells from
peripheral blood carried mainly by the V81* T cells.!® This
reactivity consists of both a strong proliferative response upon
challenge with cells from allogeneic Burkitt’s lymphoma (BL)
cell lines or allogeneic Epstein—Barr virus (EBV)-transformed
B cell lines (B-LCL), and a marked shift to the V61 * subgroup
in the responding population. In investigating this system
further, we addressed two questions. First, does the reactivity
of this yé T-cell population extend on autologous B-LCL cells?
Second, is it possible to induce this yé T-cell-stimulating ligand
on normal resting B cells, giving them stimulatory potential
towards yé T cells? Here we show data demonstrating that in
fact yd T cells can be stimulated by autologous B cells after EBV
transformation or after a period of mitogen activation.
Furthermore, 5 T cells activated by these B cells are in turn
able to exert an influence on B-cell function by actively
suppressing the secretion of IgG.

MATERIALS AND METHODS

Preparation of a purified yé T-cell population

Purification of yé T cells was performed as described
previously.® Briefly, mononuclear cells (MNC) of healthy
volunteers were isolated by Ficoll-Hypaque (Pharmacia,
Freiburg, Germany) density gradient centrifugation. MNC
were E-rosetted with neuraminidase-treated sheep red blood
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cells. Depletion of af T cells and natural killer (NK) cells from
E-positive cells was carried out by, first, labelling cells with
BMAO31 (anti-2f TCR; a generous gift of Dr R. Kurrle,
Behringwerke, Marburg, Germany) and Leu-11b (anti-CD16,
NK cells; Becton Dickinson, Heidelberg, Germany) mono-
clonal antibodies (mAb), respectively. In a second step,
biotinylated goat anti-mouse IgG F(ab’), (Tago, Burlingame,
CA), and in a third step FITC-conjugated avidin (Dianova,
Hamburg, Germany), was added. Afterwards, cells were
incubated for Smin on ice with biotinylated iron microbeads
and run over a magnet-activated cell sorter (MACS) column
(Stefan Miltenyi Biotech, Bergisch Gladbach, Germany). Cells
not retained in the column were stained with phycoerythrin-
coupled Leu-19 (anti-CD56; Becton Dickinson, recognizing
NK subset and activated T cells), and cells staining positive
either for FITC (cells remaining after MACS purification) or
phycoerythrin were sorted out by FACS (Epics Elite, Coulter
Electronics, Hialeah, FL). The purity of yd T cells was checked
by staining and analysing in FACS either immediately after the
purification procedure or after 7 days culture with
phytohaemagglutinin (PHA) and interleukin-2 (IL-2); in all
experiments reported here, contamination by aff T cells was
below 10%.

Phenotype analysis

T-cell populations were stained with mAb TCRyé1-FITC
(recognizing all y6 T cells), 6TCS1 (specific for the Vél
segment; both T Cell Sciences, Cambridge, MA) or 4G6—
FITC (V42 specific)* in combination with Leu-4 (anti-CD3)-
phycoerythrin (Becton Dickinson). Per sample, 5000 viable
cells were analysed using an Epics Elite flow cytometer
(Coulter).

Stimulator cells
B-LCL were generated by infecting an E-negative population of
MNC with EBV strain B95-8 secreted by the marmoset cell line
B95-8 (ATCC, Rockville, MD). Transformed cells were
cultured in RPMI-1640 (Biochrom, Berlin, Germany) supple-
mented with antibiotics and 5% fetal calf serum (FCS;
Biochrom), and were used in stimulation experiments after a
period of at least 4 weeks following EBV infection.
Mitogen-stimulation of cells from peripheral blood was
performed using pokeweed mitogen (PWM; Gibco, Eggenstein,
Germany) or formalin-treated Staphylococcus aureus Cowan
strain (SAC; Sigma Chemicals, Munich, Germany). Popula-
tions stimulated were whole MNC, E-positive cells, E-negative
cells or E-negative cells depleted of macrophages by incubating
cells in a 0-05M solution of L-leucine methyl ester (L-LME;
Sigma) in phosphate-buffered saline (PBS) for 35min at room
temperature;'? the latter population contained about 90% B
cells, as determined by staining with CDI19-specific mAb
(Becton Dickinson). Cells were incubated at a density of
2 x 10° with either PWM (1 :20 dilution) or SAC (0-01%) in
RPMI containing 10% FCS for various times, as indicated in
the table legends, washed three times, irradiated (20 Gy) and
used as stimulators for yd T cells.

Proliferation assays

Replicate cultures of 3 x 10 purified 8 T cells were cultured in
the presence of 5 x 10* irradiated (20 Gy) autologous feeder
cells (MNC). As indicated in the legends, irradiated stimulator

cells (20 Gy/10* cells/well, or in the case of B-LCL, 40
Gy/5 x 10 cells/well) or PHA (0-5 ug/ml; Wellcome, Heidelberg,
Germany) were added. Culture medium was RPMI-1640
containing 20 mm L-glutamine, 10 mM HEPES, antibiotics and
10% heat-inactivated human serum. After 3 days of culture,
10 U/ml of rIL-2 (Eurocetus, Amsterdam, the Netherlands) was
added; on day 8 cultures were pulsed with [*H]thymidine
(740 KBq/ml) for 4 hr, collected onto filter papers using a 96-
well harvester (Inotech, Asbach, Germany) and counted by
direct f-counting in a Matrix-96-f-counter (Packard, Frank-
furt, Germany). Proliferative responses are given as mean
values of four replicate cultures + SD.

Measurement of IgG in supernatants

B-cell preparations (1 x 10°/well) were stimulated in flat-
bottomed microtitre plates with SAC (0-01%), either alone or
in the presence of cells from af or 5 T-cell lines (5 x 10%/well),
in triplicate for 5 or 6 days. After this period, supernatants were
assayed for IgG content in an ELISA using standard protocols.
Goat anti-human IgG and Fc-specific peroxidase-coupled
goat anti-human IgG (Jackson Laboratories, distributed by
Dianova, Hamburg, Germany; cross-absorbed against serum
proteins from other species) were used as specific antibodies.
Standard IgG preparations were from Sigma Chemicals.
3,3',5,5'-tetramethylbenzidine dihydrochloride (Sigma) was
used as substrate, and extinction was measured in an ELISA
reader at 450 nm.

RESULTS

The capability of human Vy952* T cells to react against
seemingly unrelated microbial ligands has been known for
several years.>!> Recently, we have described a new model of
reactivity of human 76 T cells in vitro:'® primary purified 6 T
cells can be stimulated to proliferate in vitro by cells from BL
and B-LCL. One example of this reactivity is shown in Table 1:
besides the proliferative response a shift in the yé T-cell
population towards V817 at the expense of the V52 + subgroup
is seen. Because some individual yé T-cell clones have been
found to lyse target cells in an apparently major histocom-
patibility complex (MHC)-restricted manner,'* and because
this reaction resembles the strong activation of «f T cells by

Table 1. Allogeneic B-LCL stimulate primarily Vé1* 5 T cells

Percentage of cells positive for

Stimulus y6 TCR Vil V62  Proliferation (SD)
None ND 35(21)
PHA ND 81 866 26 604 (5307)
B-LCL allogeneic 94-7 60-5 16-3 8622 (3270)

Purified 6 T cells (2 x 10%/well) were cultured in microtitre plates in
the presence of autologous irradiated MNC as feeder cells (5 x 10%)
without stimulus, with PHA (0-5 ug/ml) or with irradiated cells from an
allogeneic B-LCL (5 x 10%). Recombinant IL-2 was added on day 3 of
culture, and proliferation of six replicate cultures and Vé distribution
by staining a pool from six replicate cultures were determined on day 7,
as described in the Materials and Methods. Data give the means and the
SD of six replicate cultures. ND, not done.
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Table 2. B-LCL stimulate proliferation of autologous yé T cells

Proliferative response (c.p.m./SD)

Stimulator cells Donor 1 Donor 2 Donor 3
No cells 78 (90) 129 (118) 669 (786)
B-LCL allogeneic 3913 (2223) 7032 (2907) 8310 (1431)
B-LCL autologous 3894 (2934) 3490 (1357) 3936 (2756)

B-LCL were established by transforming B cells from peripheral
blood of three healthy donors. At least 4 weeks later, yé T cells were
purified from a second blood sample of the same donors and cultured in
microtitre plates (3 x 10%/well) in the presence of irradiated autologous
feeder cells (5 x 10%) and either cells from the autologous or from an
arbitrarily chosen allogeneic B-LCL (5 x 10%/well). Recombinant IL-2
was added on day 3, and proliferation was measured on day 7 of
culture.

allogeneic B-LCL, the question had to be resolved whether this
kind of reactivity in yé T cells against allogeneic B-LCL is the
expression of an alloreactivity, i.e. a recognition of foreign
MHC molecules, or a stimulation by a ligand on the B-LCL
related to their state of transformation. To distinguish between
these two possibilities, we performed the same stimulation
assay in an autologous system: two blood samples were drawn
from the same donor at different times with an interval of 4-6
weeks. E-rosette-depleted cells from the first sample were
infected with EBV strain B95-8 to generate B-LCL, and yd
T cells purified from the second sample were stimulated with
cells from these B-LCL. As depicted in Table 2, in all three
donors tested we found a strong proliferative response of a
purified yé T-cell population to autologous B-LCL, which was
comparable to the stimulation by allogeneic B-LCL cells;
supernatants from B-LCL had no significant effect (data not
shown). Because resting B cells are not stimulatory for yé T cells
(Table 5), it is evident that by the process of EBV-infection and
transformation a ligand was induced on B cells capable of
stimulating autologous yd T cells.

Table 3. Mitogen-activated B cells stimulate autologous y6 T cells

Percentage of cells positive for

Stimulus y6 TCR Vél Vé2 Proliferation
None ND 220 (166)

PHA 98-0 166 770 21289 (1559)
PWM-stimulated cells 929 65-8 319 4146 (1323)
SAC-stimulated cells 973 427 320 4888 (1061)

MNC from a healthy donor were stimulated for 2 days with either
PWM (1:20 dilution) or SAC (0-01%) at 2 x 10° cells/ml; these cells
are referred to as ‘PWM-simulated cells’ and ‘SAC-stimulated cells’,
respectively. After these 2 days, y6 T cells from the same donor were
purified from a fresh blood sample and stimulated with either PHA
(0-5ug/ml; 2 x 10° y6 T cells/well) or irradiated PWM- or SAC-
activated cells (10* cells/well) in the presence of autologous feeder cells
(5 x 10*/well). IL-2 was added on day 3, and proliferation and V&
distribution in the responding yé T-cell population (each in six replicate
cultures) were determined. Proliferation is given as c.p.m. (SD).

EBYV transformation led to a very strong activation of the
infected B cells. Therefore, we asked whether an activation of B
cells in vitro with mitogen would yield the same effect. Two
potent mitogens are known for human B cells: PWM stimulates
B cells only in the presence of T cells, whereas SAC can act as a
mitogen on B cells independent of T cells. Table 3 shows the
results of this experimental approach: MNC from a healthy
donor were isolated and stimulated with PWM or with SAC.
Two days later, y6 T cells were isolated from the same donor,
stimulated with these mitogen-activated and irradiated MNC,
and after 7 days of culture proliferation and V4 subset
distribution were measured. As suspected, a clear proliferative
response of the purified yé T-cell population could be seen;
this reactivity followed the same rules as the reaction against
B-LCL, i.c. a prominent shift towards the V51" y5 T-cell subset
(Table 3). The stimulation with allogeneic SAC-stimulated
MNC gave very similar results (data not shown).

In order to demonstrate that this effect was due to the
activation of B cells, we followed the stimulus through separate
cell populations. Starting from autologous MNC, this popula-
tion was divided first by rosetting with sheep erythrocytes in an
E-rosette positive (T cells and NK cells) and an E-rosette
negative (predominantly B cells and macrophages) population,
and then by further treatment of the E-negative population
with L-LME, which selectively destroys macrophages, a
population containing about 80-90% B cells was prepared.
Table 4 details results of experiments with three individual
donors and demonstrates that the stimulatory activity was by
far the strongest in the population of purified B cells. The
proliferation correlated with the number of stimulator cells
(data not shown), and the stimulatory effect was much stronger
after a 16-hr SAC incubation of the B cells at 37° compared to a
30-min incubation at 4° (Table S), indicating that an active
process in the B cells was necessary to induce the stimulating
capability towards yd T cells.

This effect of an activation-induced yé T-cell ligand on B
cells led us to question the physiological impact of this kind of
interaction. If activated B cells can stimulate yé T cells, we
expected the activated yd T cells to have an influence on the
function of B cells. The physiological possibilities of this
influence include two principal options: y T cells could either
support B cells, i.e. express B-cell help, or they could regulate B
cells negatively and inhibit their function. To investigate for
such an effect we established a set of long-term yé T-cell lines.
Primary isolated yé T cells were stimulated with SAC-activated
MNC, either polyclonally or in limiting dilution cultures, to
receive clones. Responding cells were expanded by biweekly
stimulation with PHA and continuous supply with IL-2. As a
principal B-cell function, we chose the production of IgG: B
cells were prepared from peripheral blood and stimulated with
SAC to secrete immunoglobulins into the supernatant. Cells
from the p6 T-cell lines or, as a control, from long-term «f
T-cell lines kept in culture the same way as the yd T cells, were
added to the (allogeneic) B cells. After 5 or 6 days of
stimulation, supernatants were collected and the content of
IgG was determined by ELISA. Figure 1 details the results of
two experiments: the presence of y0 T cells significantly
diminished the production of IgG in B-cell cultures. This was
not an unspecific effect of the culture conditions, because the
presence of af T cells had no significant suppressing influence
on the IgG production (Fig. 1). The increase in IgG
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Table 4. The stimulatory effect maps to B cells

Stimulus/stimulator cell population

Exp. None PHA MNC E* E- E~/L-LME
1 44 (26) 8762 (684) 1243 (1153) 652(554) 2739 (1050) ND

2 911 (304) ND ND ND 1340 (246) 5099 (145)
3 468 (525) 7178 (4696) ND ND 1952 (959) 5036 (1096)

MNC from peripheral blood of three different donors were divided into separate cell populations, which
were incubated with SAC (0-01%, 2 x 10° cells/ml) in the incubator for 20 hr. During this time, y5 T cells were
purified from the same blood sample and cultured with the washed SAC-stimulated cells in microtitre plates
(3 x 10° 98 T cells, 5 x 10* irradiated feeder cells/well and PHA 0-5 pug/ml or irradiated stimulator cells at
1 x 10% in Exp.1, 4 x 10*in Exp. 2 and 2 x 10* in Exp. 3).

Stimulator cell populations used were whole MNC, E-rosette positive (E*) or E-rosette-depleted (E ™)
MNC or a population of E™ cells depleted of macrophages by treatment with E~/L-LME; this population
contained about 80-90% B cells. Recombinant IL-2 was added on day 3 and proliferation was measured on
day 7. Proliferation is given as c.p.m. (mean of six replicate cultures) (SD).

concentration in some cultures containing af T cells was
probably due to the production of lymphokines supporting
B-cell function by the T cells. A restriction to any MHC
molecules seems unlikely; y0 T cells from different donors,
stimulated with autologous activated B cells, were able to exert
a suppressing effect on the B cells of various arbitrarily chosen
donors (data not shown). These observations of interactions
between B cells and yé T cells point to a regulatory role of this
T-cell subset in the immune system.

DISCUSSION

Our data demonstrate two steps of an interaction between y6 T
cells and B cells which fulfil a complete circle of regulation. The
activation of B cells renders them targets for 6 T cells and this
recognition by yd T cells leads to a deactivation of the B cells.
These observations propose a model of function of pé T cells
embedded in the network of other cells of the immune system
and acting as negative regulators of the immune response.

Table 5. A short-term incubation with SAC is not sufficient for yé
T-cell stimulation

Stimulus/ SAC-incubation of stimulator cells

Exp. None PHA No SAC SAC 30min/ice SAC 16 hr 37°

1 44(26) 8762(684) ND 779 (780) 2739 (1050)
2 305(315) 3571 (1299) 663 (351) 579 (275) 1213 (371)
3 79(26) 6438 (741) 442(354) 971 (637) 2219 (759)

98 T cells were stimulated with autologous cells (Exp. 1: E™
population, same experiment as Exp. 1 in Table 4; Exps 2 and 3: E”/L-
LME, see legend to Table 4), that had been incubated with SAC
(0-01%, 2 x 10° cells/well) for either 30 min on ice or for 16 hr at 37° or
which were left untreated (‘No SAC’). Cultures in microtitre plates
contained 3 x 10° y6 T cells, 1 x 10* irradiated stimulator cells or PHA
(05 ug/ml) and 5 x 10* irradiated autologous feeder cells. Recombi-
nant IL-2 was added on day 3, and proliferation was measured on day 7
of culture. Values (c.p.m.) give the mean and the SD of six replicate
cultures.

y6 T cells have been implicated to play roles in various parts
of the immune system. The role that has been attributed to
them most often is a function of a first line of defence against
invading pathogens.!>!® This idea is deduced from two
findings: first, from the distribution of 9 T cells throughout
epithelial tissues in some species, as in the mouse,!” although
this is not true for other species such as humans;'”'® second,
from the observations of responses of 6 T cells in the context of
microbial infections in vivo™'® and upon in vitro challenges with
microbial ligands.>¢ Others have suspected a regulatory role
for y6 T cells:?*! the bases for these models have been reports
of a ‘self-recognition’ of murine y6 T-cell hybridomas,? the
response of 6 T cells from murine skin towards stressed
keratinocytes,23 and the capability of yé T cells to produce a
wide panel of lymphokines?*?> which gives these cells the
chance to influence other cell populations. Our model of a
regulatory system is consistent with all of these ideas. Accord-
ing to this model, the observed yé T-cell reactivity in complex
immune reactions in vivo, as in infections”!® or in cases of
autoimmune diseases,’®2® is not directed against the pathogen
itself but against B cells and perhaps other components of the
immune system responding to the invading microbes or to
autoantigens. The in vivo situation, which most closely resembles
our in vitro system, is the cell composition in human immuno-
deficiency virus (HIV)-infected individuals. These patients
harbour in the peripheral blood increased numbers of
activated B cells?>° and their yd T-cell pool is shifted to the
V61" subgroup; these V1% cells express the HLA-DR
molecule as an activation marker on their surface.?!*?

Several investigators have reported evidence for an inter-
action of 4 T cells and other lymphocyte subpopulations both in
vivo and in vitro and, depending on the situation, either a positive
or a negative effect of y6 T cells on other cells has been found.
Like CD4" af T cells, the very small subgroup of CD4* 5 T
cells, but not CD4~ CD8~ yé T cells, has been reported to
enhance the IL-2-driven secretion of immunoglobulins by splenic
B cells in a TCR-independent fashion.>* In mice, a CD4~ CD8~
96" lymphocyte population in the lymph node could induce the
differentiation of a syngeneic B-cell lymphoma.>* Some examples
of negative actions by yé T cells on other cells have been also
reported. A suppressive effect has been described in a system of
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Figure 1. y6 T cells suppress IgG production. B cells were purified from
peripheral blood as detailed in the Materials and Methods. B-cell
populations were stimulated in flat-bottomed microtitre plates at
1 x 10%/well, with a 0-01% SAC suspension, in triplicate either alone or
in the presence of the indicated long-term T-cell line. On day 6
supernatants were assayed for IgG and IgM content. The following T-
cell lines were used: BA1 and NLA (polyclonal alloreactive aff T-cell
lines, raised against third-party alloantigens and not reactive against
the B cells used in this experiment), polyclonal yé T-cell lines activated
by allogeneic B-LCL (line B-LCL) or autologous SAC-activated B cells
(line B-SAC), alloreactive aff T-cell clones (SK1, SK3) and yé T-cell
clones raised primarily in limiting-dilution cultures by stimulation with
SAC-activated autologous E~ MNC (SAS, SF8, S5, S7, S16). (a) and
(b) refer to independent experiments using MNC from different donors
and a different set of T-cell lines. The V§ distribution in the cell lines
used was approximatedly 60% V51 * and 30% Vé2* cells, the 6 T-cell
clones used were exclusively of the V&1 phenotype.

antibody production by chicken cells, which was alleviated by
the removal of 76 T cells;>> a suppression of IgE production in
rats was carried out by a CD3 " af~ cell population;*® and y6 T
cells have been found to be able to inhibit erythropoiesis in a
patient with pure red cell aplasia.3” Data which may be most
closely related to our findings are reported in cattle, where the in
vivo depletion of a CD2~ CD4~ CD8~ population, presumably
a homologue of human 8 T cells, led to an enhanced antibody
response upon in vivo challenge.®

The finding not completely congruent with the present
model is the exclusive restriction of anti-microbial reactivity of
y6 T cells in vitro to distinct Vy/Vé segments. The reactivity of
human y5 T cells against Mycobacterium tuberculosis,’
apathogenic mycobacteria,® streptococci’ and plasmodia®
seems to involve only Vy9/82* cells; and in mice the response
to M. tuberculosis is confined to the Vy1/66™* 98 T-cell subset.'®

This kind of reactivity, i.e. a restriction to distinct V segments in
various species, displays features of superantigen activation in
af T cells; we therefore believe that this in vitro activity is an
entity of its own different from a ‘normal’ activation with a
nominal antigen. Interestingly, in a human infection with M.
leprae, V61* 96 T cells were found to be also present in
infectious granulomas;'® this could mean that the yé T-cell
reaction does depend on the composition of the reacting
immune cells and may be different in vivo and in vitro.

At the moment we know neither the stimulating ligand nor
the mechanism by which yé T cells switch off B cells. Although a
few individual clones have been reported to recognize foreign
MHC molecules,'* and a restriction of y6 T cells on class Ib
molecules has been proposed,*”*! no clear recognition pattern
has been worked out. Recent work raises evidence for a new
model of MHC recognition by 6 T cells.*? The authors of that
study investigated the antigen recognition in two MHC-
restricted yé T-cell clones and found that the recognition
seemed to be specific for empty MHC molecules rather than
peptide-MHC complexes. They proposed that the yé T-cell
receptor acts in a more immunoglobulin-like fashion and does
recognize antigens without processing and usually not in the
context of MHC; the recognition of MHC by a few yé T-cell
clones might therefore be an accident rather than the rule for
this cell type. This is in congruence with our findings, that the
reactivity of the yé T cells towards cell-bound antigens does not
seem to be determined by the MHC on the stimulator cell.

Regarding the question of the nature of the stimulating
ligand, the 65000 MW heat-shock protein hsp has been pointed
out by some authors,?’** but this could not be confirmed by
others.? The view of a stress-induced ligand as target structure,
however, is consistent with the model of an activation-
dependent recognition of stimulator cells by yé T cells. In our
system a restriction pattern on foreign MHC molecules was not
evident, and the stimulation of yd T cells by B-LCL could not
be inhibited by mAb against the MHC class I heavy chain or
the B2-microblobulin molecule (data not shown), but we
cannot completely exclude a presentation by low-variability
structures such as MHC class Ib molecules.

Regarding the effector mechanism of the action of y6 T cells
on B cells, two principal possibilities exist, i.e. an effect mediated
by secreted lymphokines, or a direct killing of the target cells. At
the moment we cannot be sure which one is valid; from present
knowledge, yé T cells should have the principal capabilities to
exert either one or both of these functions. This issue has to be
resolved by future experimental work.

Taken together, our data describe an interaction between yé
T cells and B cells in both directions, defining a simple
regulatory mechanism which could be effective in many in vivo
situations. Thus these data suggest a physiological role for these
enigmatic cells within the network of interactions of the cells of
the immune system.
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