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The expansion of human cd T cells in response to Daudi cells requires the
participation of CD4+ T cells
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SUMMARY

The Burkitt’s lymphoma cell line Daudi is a potent inducer of human cd T-cell expansion. Using
an in vitro culture system comprised of irradiated Daudi cells as stimulators and normal human
lymphocytes as responders, the cellular determinants of this response were investigated. Three of
four monoclonal antibodies (mAbs 1-1C4, L243, and 9.3F10) directed against disparate epitopes
of human major histocompatibility complex (MHC) class II, as well as a mAb with specificity
for CD4 (OKT4), inhibited the expansion of cd T cells in response to Daudi cell stimulators. mAbs
with a specificity for CD74 and CD8 were non-inhibitory. Lymphocyte depletion experiments
demonstrated a critical role for the CD4+ T-cell subset in the expansion of cd T cells. Other data
pointed towards requirements for direct cell contact in this system, and the addition of exogenous
recombinant interleukin (IL)-2, IL-4, and IL-12 failed to reconstitute cd T-cell expansion in
CD4+ lymphocyte-depleted cultures. These results complement previous findings in murine
infectious disease and mycobacterial systems, providing a direct demonstration that CD4+ T cells
play a role in cd T-cell expansion through an interaction with human leucocyte antigen (HLA)
class II on Daudi cells. The data point towards important functional links between the acquired
and natural immune systems.

INTRODUCTION The role of histocompatibility antigens (HLA) in the
expansion of cd T cells by Daudi cells has not been analysed

cd T cells are elicited in response to a variety of stimuli,
in depth. While Daudi cells express surface major histocompat-including infectious agents such as mycobacteria, leishmania,
ibility complex (MHC) class II, they do not express MHCmalaria, salmonella, and listeria. The precise role of cd T cells
class I at their surfaces because of the absence of b2-microglob-in infections has not been fully defined, though the rapidity
ulin.9–11 Kaur et al. failed to inhibit cd T-cell expansion byand magnitude of their accumulation suggests that they consti-
Daudi cells using a single blocking anti-HLA class II mAb.3tute an important first line of immune defence.
Previous studies of cd T-cell clones propagated with otherThe Daudi Burkitt’s lymphoma cell line has been shown
stimuli have revealed a requirement for a heterogeneous arrayto be a potent stimulator of cd T cells,1–6 and consequently,
of histocompatibility gene products. Data support the existenceit has emerged as a useful experimental tool for probing
of cd T-cell clones (and cd T-cell subpopulations) with amolecular and cellular determinants of cd T-cell expansion.
requirement for gene products from class I,12 class II,13–16The cd T-cell response to Daudi cells is independent of the
class Ib,16–21 and CD122 loci. Other published reports pointhuman leucocyte antigen (HLA) status of the responder
toward the lack of requirement for MHC gene products forcells.1–4,6 Moreover, the expanded cd T-cell population is
selected cd T-cell clones.2,8,23–27 Interestingly, a single cd T-cellconfined to a specific T-cell subset (i.e. Vc9 Vd2).1,2,4,6
clone reported by Holoshitz et al. recognizes peptide antigensLimiting dilution analysis reveals that some stimuli trigger an
in the context of HLA class II and mycobacterial extracts inunusually high ratio (as high as one in six) of resting cd
an MHC-unrestricted fashion.13 The relationship betweenT cells.7 These features have led some to suggest that the
these derived cd T-cell lines to those propagated from Daudiexpansion of cd T cells in response to Daudi cells, as well as
cells is uncertain. Of note, the nature of MHC recognition byto mycobacterial extracts, is superantigenic in character,6,7

although this view is not universally accepted.8 cd T-cells appears to be quite different from that of ab

T cells.16,20 In addition, MHC gene product usage and other
antigen-presenting cell requirements for the initiation of cdReceived 20 August 1998; revised 8 January 1999; accepted

8 January 1999. T-cell expansion may not be the same as those necessary for
the propagation of stable clones or for cellular cytotoxicity.Correspondence: Dr Mark L. Tykocinski, Department of

In order to more fully understand the signals requiredPathology and Laboratory Medicine, University of Pennsylvania, 3400
Spruce Street, 6 Gates Building, Philadelphia, PA 19104-4283, USA. for cd T-cell expansion, we have further characterized the
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proliferative response of resting human peripheral blood washed and incubated twice with 1 ml sterile low-tox-H rabbit
complement (Accurate Scientific, Westbury, NY ) at 37° formononuclear cells (PBMC ) to Daudi cells. In this study, the

expansion of cd T cells to Daudi cells is shown to be signifi- 30 min. The cells were washed and suspended in complete
media (RPMI-1640 (BioWhittaker, Walkersville, MD) sup-cantly inhibited by preincubating the stimulator cells with

selected mAbs (1-1C4, L243 and 9.3F10) directed against plemented with 10 m -glutamine, penicillin/streptomycin
(BioWhittaker), and 10% fetal calf serum (Sigma)).human HLA class II. Moreover, depletion of CD4+ T cells

from the responder PBMC population is shown to result in a CD8-depleted lymphocytes were prepared in a similar fashion
using OKT8. CD4+ T-cell depletion routinely decreasedcomplete abrogation of cd T cell expansion. These data

establish that cd T-cell expansion is, in at least some instances, CD4-expressing cells from #50% to less than 5%; CD8+
T-cell depletion routinely decreased CD8-expressing cells fromdirectly dependent upon CD4+ T cells.
#30% to less than 1%.

MATERIALS AND METHODS Stimulation of PBMC by Daudi cells
Cocultures of Daudi cell stimulators and lymphocytemAbs and Fab fragments (Table 1)
responders were patterned after those of Fisch et al.1–4,6 In1-1C4, a murine immunoglobulin G2 (IgG2) mAb, was
brief, Daudi cells were irradiated with a radioactive cobaltprovided F. Sinigaglia (Hoffman-LaRoche, Basel,
source (100 Gy), resuspended in complete media, and addedSwitzerland); CerCLIP, a murine IgG1 mAb, was provided
to a 48-well plate (Costar, Cambridge, MA) at 0·3×106 perby P. Cresswell (Yale University, New Haven, CT). The mAbs
well. In some experiments, Daudi cells were preincubated forBU45 (IgG1) and LN2 (IgG1) were purchased from Accurate
1 hr at 37° with 50 ml of the indicated mAb (100 mg/ml ). TheScientific (Westbury, NY ) and Pharmingen (San Diego, CA),
cells were washed with complete media prior to addition torespectively. The murine hybridomas OKT4 (IgG2b), OKT8
cultures. The indicated responder population was added at(IgG2), HP6000 (IgG2b), HP6058 (IgG1), L243 (IgG2a),
1×106 cells per well, and exogenous mAb was added to aL227 (IgG1), and 9.3F10 (IgG2a) were all purchased from
final concentration of 4 mg/ml. In all cases, the final volumethe American Type Culture Collection (Rockville, MD).
in each well was 1 ml. Plates were incubated in a humidifiedPurified mAbs were produced by introducing these hybridomas
atmosphere with 5% CO2 for 7–10 days. Cells were harvestedinto pristane-primed (Sigma, St. Louis, MO) BALB/C mice
and stained with fluoroscein isothiocyanate (FITC)-con-(Charles River, Wilmington, MA). After passage over an Affi-
jugated anti-T-cell receptor (TCR)-c/d-1 (Becton Dickinson,gel protein A column (BioRad, Hercules, CA), mAbs were
San Jose, CA), anti-CD4–FITC/anti-CD8–phycoerythrindialysed against phosphate-buffered saline (PBS) and concen-
(PE) (Dako, Carpinteria, CA), or isotype-matched negativetrated using Centriprep-10 concentrators (Amicon, Beverly,
control mAb (Dako) on ice for 1 hr in 50 ml of phosphate-MA) to #1 mg/ml.
buffered saline with 0·5% bovine serum albumin and 0·1%Fab fragments were generated by incubating mAbs at
sodium azide (Sigma). Flow cytometric analysis was performedconcentrations >2 mg/ml with 250 ml immobilized papain
on a FACStar (Becton Dickinson). Total cell number was(Pierce, Rockford, IL) in the presence of 3·5 mg/ml
determined by counting the number of trypan blue-excludingcysteine–HCl in a shaking water bath at 37° for 16 hr. Digested
cells on a hemocytometer.Fab fragments were separated over an immobilized protein A

column, dialysed against PBS, and concentrated with
Centricon-10 concentrators (Amicon). RESULTS

Antibodies directed against human MHC class II inhibit
Immunodepletion of lymphocyte subpopulations

Daudi-driven expansion of cd T cells
PBMC from healthy donors were enriched by Ficoll–Hypaque
(Pharmacia, Piscataway, NJ) density gradient centrifugation. Two-colour flow cytometry can be used effectively to track

the marked Daudi-driven expansion of cd T cells within PBMCCD4-depleted lymphocytes were prepared by incubating
25×106 PBMC with 100 mg of purified OKT4 suspended in populations. In such experiments, others have previously

costained the Daudi-stimulated cultures with propidium iodide5 ml OKT4 culture supernatant at 4° for 1 hr. The cells were

Table 1. Monoclonal antibodies

mAb Isotype Specificity Source

OKT4 IgG2b CD4 ATCC (Rockville, MD)
OKT8 IgG2 CD8 ATCC
L243 IgG2a HLA class II ATCC
L227 IgG1 HLA class II ATCC
93F10 IgG2a HLA class II ATCC
HP6000 IgG2b Isotype control ATCC
HP6058 IgG1 Isotype control ATCC
1-1C4 IgG2 HLA class II F. Sinigaglia, Hoffman-Laroche, Switzerland
CerCLIP IgG1 Invariant chain/CLIP P. Cresswell, Yale University, New Haven, CT
BU45 IgG1 Invariant chain Accurate Sci. (Westbury, NY )
LN2 IgG1 Invariant chain Pharmingen (San Diego, CA)
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(PI ) in order to exclude dead (PI-staining) cells from the other class II-bearing cells within the PBMC pool, e.g. B cells
analysis.2–4,6 As an alternative, we determined whether a more and monocytes. In order to establish that the observed anti-
simplified approach, based upon selective gating without PI, class II mAb-mediated inhibitory activity is a consequence of
could be employed. As shown in Fig. 1, identical staining direct interaction with the Daudi cells, irradiated Daudi cells
histograms and statistics were obtained by gating either on were preincubated with each mAb for one hour and then
the lymphocyte population of the stimulated PBMC (Fig. 1a, washed prior to cocultivation. In these experiments, the same
b) or on PI-excluding cells (Fig. 1c, d). Consequently, all subset of three (out of four) anti-HLA class II mAbs (L243,
subsequent experiments omit the PI-costaining step and instead 1-1C4, and 9.3F10) were again profoundly inhibitory (data
show data based upon gating on the stimulated lymphocyte not shown). In multiple experiments, individual mAbs were
population. equivalently inhibitory whether they were used to precoat

While several studies have argued against a role for MHC Daudi cells or to continuously block during the cocultivation
in the effector functions of cd T cells, little data bears upon period.
MHC requirements for cd T-cell expansion. Daudi and Univalent Fabs of two of the inhibitory anti-HLA class II
RPMI-8226 cells are the only human cell lines known to mAbs, L243 and 9.3F10, were generated in order to assess
function as potent cd T-cell stimulators.4–6 Kaur et al. pre- their inhibitory capacity. By indirect immunofluorescence and
viously reported that the generation of cd T cells by Daudi

flow cytometry, both of these Fab derivatives were shown to
cells could not be inhibited by a mAb directed against HLA

bind class II on Daudi cell surfaces (data not shown). However,class II.3 Because that study was limited to a single anti-HLA
neither of these Fab derivatives (at concentrations as high asclass II mAb, we decided to survey a larger set of mAbs
10 mg/ml ) inhibited the generation of cd T cells (data notdirected against epitopes on both chains of HLA-DR, the
shown; see Discussion). It should be noted that isotype-most abundant class II heterodimer on Daudi cells. Antibodies
matched control mAbs (Fig. 2g, h, i, j) did not inhibit cddirected against either the a (L243) or b (1-1C4 and 9.3F10)
T-cell expansion, arguing against Fc-mediated events as thechains of HLA-DR completely inhibited the generation of cd
primary inhibitory modality.T cells by Daudi cells (Fig. 2). A fourth anticlass II mAb,

The invariant chain (CD74) is a type 2 glycoprotein thatL227 (with specificity for the b chain of HLA-DR and -DP)
associates with nascent HLA class II chains in the endoplasmicwas substantially less inhibitory. Control mAbs HP6000
reticulum, is subsequently displaced by HLA-DM during(IgG2) and HP6058 (IgG1) did not significantly alter cd T-cell
loading of antigenic peptides,28 and hence, does not usuallyexpansion.
appear at the cell surface. However, in some instances,When added directly to cocultures, anti-HLA class II mAbs
invariant chain can transit to the cell surface,28–30 as is thecan, in principle, bind not just to Daudi cells, but also to
case for Daudi cells, which express detectable amounts of
invariant chain at their surfaces (data not shown). Given the
known ability of invariant chain to act as a costimulator on
antigen-presenting cells,31 we asked whether it might somehow
contribute to the expansion of cd T cells. However, the mAbs
CerCLIP,28 LN2, and BU45, all with specificities for the
C-terminal extracellular region of invariant chain29 failed to
inhibit the expansion of cd T cells to Daudi cells (Fig. 2).
Hence, while anti-HLA class II mAbs are inhibitory, those
directed against the related invariant chain are not.

OKT4 inhibits cd T-cell expansion in response to Daudi cells

In light of the inhibitory activity of several anticlass II mAbs,
along with the well-documented association between MHC
class II and the T-cell coreceptor molecule CD4, we next
investigated the potential role of CD4+ T cells in Daudi-
stimulated cd T-cell expansion. OKT4, a mAb with specificity
for CD4, substantially inhibited the expansion of cd T cells
by Daudi cells (Fig. 3), although in repeat experiments, itsLog fluorescence
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inhibitory activity tended to be somewhat lower than that ofFigure 1. Two methods of lymphocyte gating generate similar FACS
the anti-HLA class II mAbs (Fig. 2). In contrast, OKT8, aprofiles.After a 10-day coculture of 106 PBMC with (or without)

irradiated Daudi cells, lymphocytes were stained with FITC-conju- mAb directed against the CD8a coreceptor that is present on
gated anti-c/d-1 TCR and analysed on a flow cytometer by one of a large subset of ab T cells and a minority of cd T cells,32 did
two different methods. In the top two panels, flow cytometric data not significantly inhibit cd T-cell expansion. Since the CD4
were collected from 5000 unstimulated (a) or Daudi-stimulated (b) coreceptor is not found on the surface of cd T cells, the
cells fitting flow cytometric characteristics of lymphocytes. In the

inhibitory activity of OKT4, along with that of the anti-HLAbottom two panels, flow cytometric data were collected from 5000
class II mAbs, together suggested that the expansion of Daudi-unstimulated (c) or Daudi-stimulated (d) cells which excluded propid-
stimulated cd T cells may require the participation of CD4+ium iodine. The percentage of cd TCR+ T cells is indicated in each

panel. Similar results were obtained in two additional experiments. T cells.
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Figure 2. Anti-class II mAb inhibit the expansion of cd T cells.3×105 irradiated Daudi cells were cocultured with 106 responder
PBMC and the indicated mAb at 4 mg/ml. Ascites from CerCLIP was used at a final dilution of 1550. Lymphocytes were harvested,
stained with FITC-conjugated anti-c/d-1 TCR, and analysed by flow cytometry. Data shown are FACS profiles of 5000 gated
lymphocytes. The percentage of cd TCR+ T cells is indicated in each panel. Three of the four anti-HLA class II mAb (c, d, e, f )
inhibited the expansion of cd T cells induced by cocultivated Daudi cells. Neither mAb directed against the HLA class II-associated
glycoprotein CD74/invarient chain (i, j) nor isotype controls (g, h) significantly altered the cd T cell expansion. Similar FACS
histograms were obtained when Daudi cells were preincubated with anti-class II mAb, washed extensively, and then placed in
culture. The data shown are representative data from one of 5 experiments.
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Figure 3. OKT4, but not OKT8, inhibits the expansion of cd T cells in response to Daudi cells.3×105 irradiated Daudi cells were
cocultured with 106 responder PBMC and the either OKT8 (c) or OKT4 (d) at 4 mg/ml. Lymphocytes were harvested, stained
with FITC-conjugated anti-c/d-1 TCR, and analysed by flow cytometry. Data shown are FACS profiles of 5000 gated lymphocytes.
The percentage of cd TCR+ T cells is indicated in each panel. OKT4 inhibited the expansion of cd T cells (d), but OKT8 did not
(c). Data shown are from a representative data from one of five experiments.
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CD4+ T-cell depletion abrogates cd T-cell expansion in CD8-depleted lymphocytes resulted in the usual expansion of
cd T cells (Fig. 4, panel 9; Table 2). Thus, the CD4+ T-cellresponse to Daudi cells
subset is critical for the expansion of cd T cells in response to

Lymphocyte depletion experiments were performed to identify
Daudi cells.

cell subsets critical for the expansion of cd T cells, and to ask
in a directed way whether CD4+ T cells are needed for this
expansion. PBMC were depleted of CD4+ or CD8+ T cells

Contact between Daudi cells and responding PBMC is necessary
by treating with OKT4 or OKT8, respectively, in conjunction

for the expansion of cd T cells
with rabbit complement. Depleted PBMC were then cocultured
with irradiated Daudi cells, and the extent of cd T-cell expan- We tested the possibility that cytokines derived from CD4+

T cells may account for the observed role of the latter in cdsion was determined on days 7–10. A representative experiment
is shown in Fig. 4, and a larger set of data, including both the T-cell expansion. Interleukin-2 (IL-2) and, in some reports,

IL-12, have previously been reported to stimulate proliferationpercentage and absolute number of stimulated cd T cells, are
presented in Table 2. Flow cytometric analysis documented of cd T cells.33,34 However, when added to cocultures of Daudi

cells and CD4-depleted PBMC, exogenous recombinant-the efficacy of the immunodepletion step, with greater than
90% loss of the respective T-cell subsets (Fig. 4, panels 1, 4, cytokines with T-cell stimulatory capacity (IL-2, IL-4,

IL-12 and granulocyte–macrophage colony-stimulating factor7). Irradiated Daudi cells failed to stimulate the expansion of
cd T cells when cocultured with CD4-depleted lymphocytes (GM-CSF)) failed to compensate for the loss of CD4+ T cells

and reconstitute cd T-cell expansion (data not shown).(Fig. 4, panel 6). In contrast, coculture of Daudi cells and
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Figure 4. Daudi cells fail to induce cd T-cell expansion in the absence of CD4+ T cells.3×105 irradiated Daudi cells were
cocultured with 106 responder lymphocytes for 8 days, harvested, stained, and analysed by flow cytometry. Responder cell
populations were total PBMC (panels 1,2,3), CD4-depleted PBMC (panels 4,5,6), and CD8-depleted PBMC (panels 7,8,9). Panels
1, 4, and 7 show 2-color FACS profiles of unstimulated responder lymphocytes stained for CD4 (x-axis) and CD8 ( y-axis).
Percentages of CD4+ and CD8+ T cells are shown in the lower right and upper left corners, respectively. Staining for cd T cells
is shown in panels 2, 5, and 8 (unstimulated lymphocytes) and 3, 6, and 9 (Daudi-stimulated lymphocytes). The percentage of cd
TCR+ T cells is indicated in each panel. Irradiated Daudi cells failed to induce cd T-cell expansion in PBMC populations depleted
of CD4+ T cells (panel 6). cd T cell expansion occurred normally in CD8+ lymphocyte-depleted responder populations (panel 9).
There was no significant staining by isotype-matched control antibodies (not shown). Data shown are representative of one of
three experiments.
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Table 2. Daudi cells fail to induce cd T-cell expansion in the absence of CD4+ T cells

Exp. 1 Exp. 2 Exp. 3

Unstimulated +Daudi Unstimulated +Daudi Unstimulated +Daudi

PBMNC
Total MNC 4·2×105 15·0×105 3.0×105 7.0×105 3.6×105 18.6×105
% c/d TCR+ 7·1% 77·1% 1·6% 24·1% 0·8% 28·5%
Total c/d TCR+ 0·3×105 11·6×105 0·05×105 1·7×105 0·03×105 5·3×105

CD4-depleted
Total MNC 4·8×105 11·6×105 3·0×105 10·0×105 4·2×105 6·2×105
% c/d TCR+ 10·0% 8·5% 2·8% 2·0% 3·0% 6·4%
Total c/d TCR+ 0·3×105 1·0×105 0·08×105 0·2×105 0·13×105 0·40×105

CD8-depleted
Total MNC 2·8×105 14·0×105 3·4×105 14·2×105 3·6×105 17·0×105
% c/d TCR+ 13·2% 78·4% 2·5% 27·4% 2·1% 45·7%
Total c/d TCR+ 0·4×105 78·4×105 0·09×105 3·9×105 0·08×105 7·8×105

106 responder PBMC were cultured in the presence (or absence) of 3×105 irradiated Daudi cells for 7–10 days. At that time, lymphocytes
were harvested, stained with anti-cd-1 TCR, and analysed by flow cytometry. Shown are data from 3 such experiments. The total number of
lymphocytes at the end of the coculture period was multiplied by the percentage of cd TCR+ cells to arrive at the total number of cd T cells.

To more broadly look for a soluble factor(s) secreted either inhibit cd T-cell proliferation in response to allogeneic den-
dritic cells35 and the activation of cd T cells by mycobacterialby irradiated Daudi cells or by Daudi-stimulated CD4+ T cells

that might be responsible for the expansion of cd T cells, we sonicates.36 The inhibitory activity of anti-HLA class II mAbs
for cd T-cell stimulation is thus not limited to those situationsset up experiments in which different cellular components were

cultured in adjacent compartments separated by a semiperme- in which Daudi cells are the relevant APCs. Of note, the
inhibitory mAbs used in this study have specificities for bothable membrane. PBMC responders were cultured in one

compartment, and the combination of irradiated Daudi cell the a and b chains of HLA class II. While CD4’s predominant
interaction is thought to be with the MHC class II b chain,stimulators plus PBMC were placed in the second compart-

ment. After 10 days, there was no significant expansion of cd there is evidence supporting an interaction with the HLA
class II a chain as well. Of course, there remains the possibilityT cells in the isolated PBMC population (data not shown).

A second type of experiment was configured in which that HLA class II engages yet another (non-CD4) molecule
on the T cell in promoting cd T-cell expansion.CD4-depleted T-cell responders plus Daudi cells were cultured

in one compartment, while whole PBMC plus stimulatory Despite retention of binding to surface class II, univalent
Fab fragments generated from two of the inhibitory anti-Daudi cells were in the adjacent compartment. Again, there

was no significant expansion of cd T cells in the CD4-depleted class II HLA mAbs (L243 and 9.3F10) failed to significantly
inhibit the expansion of cd T cells. The inability of these Fabscompartment under these conditions (data not shown). Thus,

cd T cells require physical contact with stimulatory Daudi to inhibit may reflect loss of blocking activity because of their
reduced size, as has been documented for other receptor–cells, and there is no evidence pointing to a soluble CD4+

T-cell product that induces cd T-cell expansion. ligand pairs.37,38 It should be noted, however, that mAbs
directed against HLA class II have been shown to alter
homotypic aggregation and other functional properties of a

DISCUSSION
variety of B-cell lines, including Daudi cells.39–42 Hence, there
remains the formal possibility that intact bivalent mAbs, butThe present study provides direct evidence for a role for CD4+

T cells in cd T-cell expansion, using Daudi stimulation of cd not univalent Fab derivatives, can induce phenotypic changes
in Daudi cells that alter their ability to effectively stimulateT cells as an experimental model. Three of four mAbs directed

against HLA-DR, as well as a mAb directed against CD4, cd T cells. Nonetheless, the inhibitory activity of an anti-
CD4 mAb (OKT4), in addition to the CD4+ T-cell immunode-inhibited the expansion of cd T cells in the Daudi stimulation

system. Moreover, immunodepletion of CD4+, but not CD8+, pletion findings, together suggest that class II5CD4 interaction
is an important functional component in this system. ThisT cells eliminated cd T-cell expansion. In addition, the evidence

in hand points away from a role for secreted Daudi or T-cell does not preclude other parallel activities for the anti-HLA
class II mAbsproducts and instead favour a requirement for direct cellular

contact as the critical stimulatory mode in this system. The immunodepletion data provide direct evidence for the
contribution of CD4+ T cells to cd T-cell expansion.The finding that multiple (three out of four) anti-HLA

class II mAbs substantially inhibit the expansion of cd T cells Interestingly, two studies have independently suggested that
CD4+ T cells are critical for cd T-cell expansion in responsecontrasts with the findings of Kaur et al. who reported no

such inhibition with a single anti-HLA class II mAb (distinct to infectious agents in mouse models. Van der Heyde et al.
demonstrated the importance of cd T cells in clearing acutefrom the ones used here).3 Our data fit nicely with reports

that the anti-HLA class II mAb L243 has been reported to Plasmodium chabaudi adami infection in B57BL/6 mice.43
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Clearing of parasitaemia was dependent upon the cd T cell in which CD4+ T cells and cd T cells are critical partners,
suggesting a more intimate interaction between T cells of theexpansion that accompanied infection. Significantly, when

mice were immunodepleted of CD4+ T cells, parasitaemia natural and acquired immune systems.
persisted and cd T-cell expansion failed to occur, suggesting a
potential link between these lymphocyte subpopulations. Rosat
et al. reported a similar connection between CD4+ and cd ACKNOWLEDGMENTS
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