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Summary

Dendritic cell (DC) vaccination is an attractivepapach to the treatment of patients with
lymphoid tumors. To evaluate its feasibility, wevbdested the functional properties of DC
and T-lymphocytes in patients with treated andeattgd chronic lymphocytic leukemia

(CLL) and follicular lymphoma (FL). Healthy volurdes were used both as controls and as a
source of cells for allogeneic MLR. In allogeneit.Rireactions, dendritic cells from both
untreated and treated patients were comparablertdridic cells from healthy volunteers. In
all the untreated patients studied, autologous mtendells promoted the survival and
proliferation of both CD4 and CD8 lymphocytes (tbbuhe proliferation response was much
better in the CD4 subset), whereas only 3 of Sécdbpatients were able to mount this
response with CD4 lymphocytes and 4 of 5 with Cid8ghocytes. In 3 of 5 untreated
patients, pulsing of DCs with tetanus toxoid proedoa better CD4 response than was
achieved with unpulsed DCs, while none of 5 tregigiients had an additional response after
pulsing with tetanus toxoid. None of patients stdgieither treated or untreated, had a better
CD8 response to pulsed DCs than to unpulsed onesidCD4 lymphocyte proliferation,
more CD4CD25" lymphocytes were generated in both treated anebatetd patients than in
healthy controls. Poor proliferation of cytotoxells and preferential proliferation of
CD4'CD25" T-regulatory cells in response to self and/orifgreantigens might be one of the
mechanisms responsible for immunosuppression apdirad tumor surveillance in patients

with lymphoid malignancies.
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Introduction

Chronic lymphocytic leukemia (CLL) and folliculayrhphoma (FL) are low-grade
lymphoid malignancies, which are considered tonoeiiable by conventional therapy
(Polliack, 2003, Reiser and Diehl, 2002). Howetleese diseases differ with respect to their
influence on the host immune system. While immuefecééncy is common in patients with
CLL (Scriveneret al,2003), the immune system of untreated patients folticular
lymphomas is largely intact. However, modern treatthior both diseases includes potent
immunosuppressive drugs such as corticosteroias)ganalogues, monoclonal antibodies
and high-dose therapy with stem cell transplanufeatiet al,2004, Mackakt al,2000), all

of which may cause significant immunosuppressigpatients who receive them.

Immunotherapy has long been viewed as an attraafipeoach to treatment of various
incurable cancers, including low-grade lymphoid tusa The general consensus is that if this
approach is to be successful, it should be emplafted the achievement of minimal residual
disease (MRD) state, which means after conventiowaiction treatment. Several approaches
to active immunization after conventional treatmeiiymphoid malignancies were tried and
clinical studies on this type of treatment of tneant have been published or are ongoing
(Dermime and Aljurf, 2005) despite the fact thagqse information about the potential

immune defects caused by cytoreductive theraplaakeng.

As the most important cells in the antitumor reg@are antigen-presenting cells and
T-lymphocytes, we studied the interaction betweemdditic cells and T cells in both
untreated patients with CLL and follicular lymphomuad also in patients with these diseases

in complete remission after chemotherapy or chenmmainotherapy. The aim of our study



was to find out if the disease itself or its treaficauses functional damage to the dendritic

cell - T cell axis and, if possible, to find outhieh cells suffer the more significant insult.



Materials and methods

Study subjects

Six patients with CLL and five patients with FL westudied. Five of these were
untreated and six were in complete remission &t lga moths after completion of the
treatment. Four of the six patients in completeissian had undergone high-dose
chemotherapy and autologous stem cell transpla#péhse criteria were assessed according
to NCI-WG updated guidelines (Chesetrnal, 1996) for CLL patients and according to NCI
sponsored IWG guidelines (Chesetral, 1999) for FL patients, respectively. For more dstai

about studied subjects, s€able 1.

Ten members of the research team (three men aed $&men, median age 31 years,
range 21-50) without evidence of hematologic, imolagic or infectious disease were used
as healthy controls. The study was approved byotted regulatory authority and all subjects

gave written informed consent.

Dendritic cells, T-lymphocytes and mixed leukocyteeaction

Dendritic cells were generated from peripheral Qlamnocytes in a one-week
protocol, as described previously (Spistlal, 2001). A mononuclear fraction of peripheral
blood leukocytes was obtained by centrifugatiorrmoll-Hypaque (Ammersham, Uppsalla,
Sweden) and monocytes were adhered overnight iwsiixplastic plates (TPP, Switzerland).
After washing off the non-adherent fraction, celisre cultured in RPMI 1640 medium
(Gibco, Scotland) with 10% fetal calf serum for ameek. GM-CSF (Schering-Plough,
Ireland, 90 ng/ml) and IL-4 (BD Biosciences, Germa0 ng/ml) were added on the first and

fourth days and poly I:C (Sigma-Aldrich, German§,rig/ml) and TNF-alpha (BD



Biosciences, Germany, 20 ng/ml) were added 24 Huefte harvesting. In some
experiments, tetanus toxoid (Chiron Vaccines, Gegnaug/ml) was added to immature
dendritic cells on the fourth day. On the day afveating, samples of DCs were taken for

flow cytometry studies and the remainder were dsedllogeneic and/or autologous MLR.

On the day when DCs were harvested, fresh CD4 @®llgnphocytes were obtained
from study subjects by Ficoll-Hypaque centrifugatand immunomagnetic separation on
MiniMACS or MidiMACS devices (Miltényi Biotech, Garany) according to the
manufacturer’s instructions. The purity of the C&dtl CD8 fraction was assessed by flow
cytometry. The median purity of CD4 positive callas 88,3% (range, 63-98,7%) and the
median purity of CD8 cells was 81,6% (range, 53/8%). CD4 or CD8 lymphocytes
(separately or in a 1:1 mixture) were mixed witindigtic cells in RPMI 1640 with fetal calf
serum in 96-well plates in a ratio of 10:1 {l¥mphocytes to 1dendritic cells per well).

The total volume of the mixture was 3@0per well. Lymphocytes alone, dendritic cells
alone or lymphocytes with tetanus toxoid only wesed as negative controls. To differentiate
between dendritic cell and T-cell dysfunction, patilymphocytes were mixed with dendritic
cells from healthy donors (amite versain allogeneic MLR. Furthermore, autologous MLR
with dendritic cells and T-lymphocytes from healtlgtunteers were performed in some
cases. All experiments were run in triplicate.ekfbne week, the results of mixed
lymphocyte reactions were evaluated by flow cytognby a differential gating method,

which is described below.

In each study subject, six sets of experiments wertormed. The first set consisted
of T-cell cultivation without the presence of awtily presenting cellsCD4 or CD8,

respectively). These experiments served as negativieols, against which other results were



compared. The second set employed autologous rfexedcyte reactions (MLR) with
monocyte-derived dendritic cell€D4 + DCor CD8 + DCrespectively). The third set
consisted of autologous MLR performed with tetatox®id loaded dendritic cells
(CD4+DC+TTor CD8 + DC+TT). The fourth set was an allogeneic MLR with deticigells
from different subject§fD4 allo or CD8 allorespectively), which served as a positive
control. The fifth set was another negative cordrad consisted of T-lymphocytes cultivated
with tetanus toxoid, but without dendritic cellss fetanus toxoid alone was not sufficient to
induce survival or a proliferative response of mjghocytes, the results of these tests did not
differ from the cultivation of pure CD4 or CD8 lyimpcytes and they are not shown in
subsequent analyses. The sixth set of experimentssted of dendritic cell cultivation
without added lymphocytes. These wells generalitaioed very few living cells (mostly
CD19 positive lymphocytes in untreated CLL patiemt€D3 positive T-cells in samples

from other subjects) and were used for estimatidhe@background noise (data not shown).

Flow cytometry analysis

The following monoclonal antibodies were used fa low cytometric analysis of
DCs and MLR: From DakoCytomation, Denmark: CDl1a(Eleane NA1/34), CD3 FITC
(clone UCHT1), CD4 PE (clone MT310), CD8 PE-Cy®(d DK25), CD11c FITC (clone
KB90), CD14 FITC and PE (clone TUK4), CD16 PE (&ddJ130c), CD19 PE (clone
HD37), CD25 FITC (clone ACT-1), CD45 FITC or PEdiee T29/44), CD45RA PE (clone
4KB5), CD45R0 FITC (clone UCHL1), CD71 FITC (cloBer-T9), CD54 PE-Cy5 (clone
6.5B5), CD80 PE (clone 2D10.4), CD86 FITC (clone@y HLA-II FITC (HLA-DR, DP,
DQ; clone CR3/43), and HLA-I PE (HLA-ABC; clone WA2). From Pharmingen, Belgium:
CD40 FITC (clone 5C3), and CD83 PE (clone HB15e)nt-Beckmann-Coulter

(Immunotech, Czech Republic): ILT-3 PE-Cy5 (cloidZ8). 7-aminoactinomycin D (7-



AAD, Sigma, Germany) was used for dead cell exolusAll flow-cytometry measurements
were performed on FACSCalibur (Becston-Dickinsasm Sose, CA) and analysed on
Summit® software v.3.3 for Windows (kindly providegl DakoCytomation, Czech

Republic). Positivity for a given antigen was definas higher fluorescence intensity than that
of 0,5% of the brightest cells in the isotype cohtwWe decided to choose the percentage of
positive cells as described above rather thanifferehces in mean fluorescent intensity (

MFI = difference between MFI of the positive podida and the control), as the fluorescent

intensity peaks were rather wide, making this lohdomparison less informative.

Differential gating as a method of MLR quantification

The differential gating method has previously bdescribed by our team as a simple
and reproducible means of obtaining more infornmatiom the MLR than is possible with
the use of the convention# thymidin incorporation assay (Obrtlikoe&al, 2005).
Precisely 10Qul of the cellular suspension was taken from eaeh where MLR was
performed, mixed with appropriate amount of antypadd diluted with 10Qu of phosphate-
buffered saline (PBS without calcium and magnesi@ibco, Scotland). In approximately
20% of cases, fluorescent microparticles (CytoCB{jribakoCytomation, Denmark) of
known concentration were added to the sample idsiedPBS to monitor sample volumes.
These cross-validation experiments showed that 88amples did not differ by more than
1,2% from target volume. Samples were run for 3@sds on a FACSCalibur flow
cytometer and all events were aquired. The numbevents was adjusted for volume

differences caused by adding of antibodies.

As can be seen iRigure 1A, the mainstay of this method is the differentiation

between cells that are activated or proliferating eells that are merely surviving in the



culture. All living cells are displayed in the Ratg on FSC-SSC scatter. These cells express
appropriate lineage markers and do not accumut&t&D. The subset of small cells with

low side scatter is gated in R2. These cells dicempress the proliferative marker CD71,
most of them did not express the interleukin-2 pgameCD25 as well, and they were therefore
consistent with small resting cells. The remaimoegulation of cells in the R1 gate, on the
contrary, is characterized not only by large fordvand side scatters, but also by strong CD71
expression and variable CD25 expression. Thugrbgerties of these cells are consistent
with activated and/or proliferating blasts. In R&ad and apoptotic cells are displayed. They
accumulate 7-AAD, but their DNA content is lessith@a R2 cells (not shown). Ungated
events, displaying very low forward scatter andalde side scatter, correspond to cellular
debris and subcellular particles which are so saradldamaged that they no longer contain
any DNA. After the addition of up to three antibesliand excluding dead cells and debris
(Figure 1B), antigen expression and co-expression could lokestun appropriate fluorescent
channels. As an example, the expression and casipreof CD4 and CD8 is shown in

Figure 1C — 1E.

Statistical analysis

All experiments were done at least in triplicat@afyses for individual patients and
volunteers were done by comparing results fromecgffit sets of experiments. Global
analyses were performed with average values faviohehl patients. For continuous
variables, Student's t-tests for means or Stude+igsts for paired samples were used as
appropriate. For categorical variables, Fischexacetest was used. Correlations were
calculated by Pearson's test. Values af@05 (two-sided) were judged to be statistically
significant. All statistical analyses were perfoaweith GraphPad Prism version 4.03 for

Windows (GraphPad Software, San Diego, CA).



Results

Mature dendritic cells from patients with lymphoid malignancies differ only marginally
from healthy controls

As can be seen irigure 2A, there were no statistically significant differesdor
most of the dendritic cell-associated antigens betwpatients and healthy controls. The only
statistically significant difference was in expriessof CD83 (controls v. patients, 30,2% v.
8,4 %, p = 0,04) and nonsignificant trend couldsbeen in CD80 expression (controls v.
patients, 64,4% v. 38,7 %, p = 0,09).

There were no differences in antigenic profilesveen patients with chronic
lymphocytic leukemia and follicular lymphomgigure 2B). On the other hand, treated
patients expressed less HLA-I antigen on theirag@s$ than untreated patients (p = 0,03,
Figure 2C). This difference was rather small in the absotutmbers of positive cells (99,3%
V. 94,8%), and did not translate into a differeimcenean fluorescent intensity (meArMFI

335,9 in untreated v. 390,7 in treated patients 0p67).

Dendritic cells are fully functional in patients with B-cell malignancies
We performed bidirectional allogeneic mixed leukiecyeactions with pairs of

patients and healthy volunteers. From seven test wth DCs and CD4 cells, CD4 cells of

healthy volunteers proliferated better in four caseorse in one case and the results were not

significantly different in two casdgigure 3A). In two of the pairs, dendritic cells from
lymphoma patients stimulated the proliferation &4Ccells from healthy volunteers better
than their own autologous DCs and in no case wagprtbliferation worse (data not shown).
The same patient-control pairs gave essentialiytida results for CD8 cell@-igure 3B),

with the exception that total number of events @egluduring the same time period was
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significantly lower (approximately one third to ohalf the number of events compared with
CD4 cells). This was not due to an artificial sgpian of CD4 or CD8 cells or larger numbers
of CD4 cells in general, as better proliferatiorCid4 cells was also observed in several
experiments where CD4 and CD8 cells were mixedlrlaatio. (not shown). These
experiments proved that dendritic cells from pasemth lymphoid malignancies can
adequately stimulate T-lymphocytes from healthyatenie., that dendritic cells from

patients with lymphoid malignancies are fully funogl.

Survival and proliferation of patients* CD4 and CD8lymphocytes after addition of
unpulsed and pulsed dendritic cells

After demonstration of the functionality of dendritells from patients with B-
lymphoproliferative disorders, we were interestethow efficient these dendritic cells are in
the induction of proliferation of autologous T-lyhgytes. In general, addition of autologous
unpulsed dendritic cells has increased the numib&ureiving and proliferating cells in both
the CD4 and CD8 lymphocyte subsets compared toaomélls with CD4 or CD8 cells
alone (p = 0.007 for CD4 lymphocytes, p = 0.00083®8 lymphocytes). However, there
were differences between untreated and treatednatiWhile addition of dendritic cells
significantly increased the proliferation of botb€and CD8 lymphocytes in all the
untreated patients, of the 5 treated patients, 8rdlyowed an increased CD4 response and 4
an increased CD8 response. Moreover, while denawtiis pulsed with tetanus toxoid
produced better proliferation of CD4 lymphocytearthlid unpulsed DCs in 3/5 untreated
patients, none of the treated patients' lymphocggsponded. Pulsing of dendritic cells did
not produced better proliferation of CD8 lymphoeyte any of the untreated or treated
patients. Although these results did not reachissiizd! significance on Fisher's test due to the

small number of patients included, they suggestdayimtoxic treatment may reduce both the
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non-specific and specific proliferative responsepatients with lymphoid malignancies

(Figure 4).

Patients with lymphoid malignancies generate more B4*CD25" cells than
healthy controls

It has previously been shown, that chronic lymphiedgukemia and multiple
myeloma patients have more circulating COB25" cells than healthy controls (Beyerél
al, 2005, Beyer Met al,2006). As this population contains T-regulatoryscalhich might
suppress the autologous antitumor immune reactiernwere interested to investigate whether
these cells are also produced in mixed lymphoagaetrons from lymphoma patients. The
percentage of COELD25" cells surviving after one week in control wellssagmilar in
patients and healthy controls (mean, 0,38% v. 0,35%0,59). In both types of autologous
MLRs (i.e. unpulsed and pulsed autologous DCs + Bvhocytes), patients with follicular
lymphoma and chronic lymphocytic leukemia producexde Ccb4cD25" cells than healthy
volunteers, but this trend did not reach statis8@nificance. However, in allogeneic MLR,
the difference in percentages of C25" cells in patients and paired controls was
statistically highly significant (mean, 3,03% v68%, p = 0,0017). These results are

described graphically iRigure 5.
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Discussion

In this small study, we have studied the coopenabietween dendritic cells and T
lymphocytes in patients with untreated and treategbhoid malignancies. As model
diseases, we chose chronic lymphocytic leukemigrerh profound immune deficiency can
be seen even in untreated patients, and follidwlaphoma, where the immune system is
fairly intact before treatment is instituted. Wefpemed two types of autologous mixed
leukocyte reactions (MLR) — the non-specific MLRyaeve T lymphocytes were added to
unpulsed dendritic cells, and the specific MLR, vehienmature dendritic cells were pulsed
with tetanus toxoid before maturation and befoeeatidition of T lymphocytes. Furthermore,
we have performed bidirectional allogeneic MLRsAmn dendritic cells from healthy

controls and patients’ T lymphocytes ande versa.

Because of the small number of experiments, anglasions from this study must be
drawn with appropriate caution. However, our dagia most cases concordant with data
from previous studies and they highlight severah{sopotentially important for attempts to

treatment of lymphoid malignancies with active immaation.

First, we have shown that dendritic cells from @ait$ with chronic lymphocytic
leukemia and follicular lymphoma are fully functadrbefore and probably also after
treatment. Except for a smaller percentage of CR@Bdritic cells in lymphoma patients, the
distribution of surface antigens was similar to desived from healthy contro(§igure
2A). Also, there were only minor differences in surfacéigen positivity between CLL and
FL patients and between untreated patients andmatin CR(Figure 2B, C).This

corresponds with the observation that in allogeMii®, both CD4 and CD8 lymphocytes
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from healthy controls were effectively stimulatedCs from lymphoma patien{see Table
1 and Figure 3).That the antigen-presenting abilities of dendigtls are preserved during
the course of the disease and even after cytotmeatment, is certainly reassuring, showing

that immunisation strategies in the state of miniresidual disease might be feasible.

On the other hand, we have observed diminishednssgty of autologous T cells in
lymphoma patients in complete remission and, itagecases, even before treatment.
Surprisingly, in nonspecific autologous MLR (withpulsed dendritic cells) we did not
observe any differences between untreated CLL anphEents, as both CD4 and CD8
lymphocytes responded in every patient studied. @@n the nonspecific autologous MLR
was not successful in several patients after treatnMoreover,the specific autologous MLR
(with tetanus toxoid pulsed DCs) with CD4 lymphasytvas successful in only 3 of 5
untreated patients compared to none of 5 treateelntmand was not successful in any single

case when immunomagnetically selected CD8 lymplescytere used.

Several investigators have shown that dendritils eeight be important not only for
the proliferation but also for the survival of iegt T-cells. This can be important for
maintaining the peripheral T-cell pool (Westermatial,2005) but it can also induce
peripheral T-cell tolerance (Buchlet al, 2003, Hawigeet al,2001). Moreover, there is
increasing evidence that self-peptides from apap#attologous cells can be presented by
dendritic cells in experimental systems similaotw own (Chernyschewet al,2002) and this
can lead to expansion of CBZD25" regulatory cells (Cozzet al,2003), or to peripheral
anergy induced by other mechanisms (Steinatal, 2000, Wilsoret al,2004). These
observations are also consistent with our own tesuhich show that in bidirectional

allogeneic MLR, patients with lymphoid malignancpgsduce more CD€D25" cells than
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paired healthy controlg-igure 5). However, because in our experiments CD8 cells were
purified before autologous MLR, this cannot explédua total failure of the specific

autologous MLR with CD8 lymphocytes.

There are several other explanations for this efasen. Our patients were neither
boosted with tetanus toxoid before the specifiolamgious MLR reaction was performed nor
were antibodies against tetanus toxoid measurags, Me cannot exclude the possibility that
the poor results observed were caused by insufticlemunological memory, even if other
workers have previously reported the effective afsetanus toxoid at the concentration used
in our system (Vuillieet al,2001). Similarly, we have intentionally avoided tse of
exogenous IL-2 to stimulate the proliferation resg®in the autologous MLR to allow for
comparison between CD4 and CD8 response and aathe time, to avoid the preferential

stimulation of CD4CD25" (T-regulatory) cells.

In summary, we have made several observationspaettntial importance for the
active immunotherapy of lymphoid malignancies. t-iasitologous dendritic cells are fully
functional both in untreated and treated patientsaan be easily generated and expanded
even after cytoreductive treatement. Second, both &d CD8 lymphocytes can be easily
expanded in autologous MLR in all untreated lymphgatients, but only in a subset of
patients in remission, even if a sufficiently laimge has elapsed since the end of induction
treatment. For the purposes of active immunotherapyay be, therefore, advantageous to
collect a sufficient number of T-lymphocytes fropmiphoma patients before the start of

induction treatment and cryopreserve them for lasex.
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The relatively high percentage of ClmD25" cells generated in our experiments is in
agreement with earlier reports of the presencegif humbers of these cells either in
peripheral blood or in the tumor microenvironmehpatients with a variety of lymphoid and
solid tumors (Beyer Mt al, 2005, Beyer Met al, 2006, Curiel Tkt al,2004, Marshall NAet
al, 2004, Wolf AMet al,2003). Given the fact that these cells might efgrentionally
expanded after immunization with tumor-specific fodgs or tumor-antigen loaded dendritic
cells, thegeneration of a large number of cytotoxic CD8 cedwivoand their adoptive
transfer might be a preferable approach to immuoizavith tumor-antigen loaded dendritic
cells. Definition of a cultivation system cicumverg the specific CD8 unresponsiveness
observed in our experiments and adjusting it fomchl grade production of sufficient

numbers of T-lymphocytes might be an attractiveraltive tdn vivovaccination strategies.
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Table 1 — patients characteristics

Patient code Age Sex Leucocytes at the tim¢ Lymphocytes at the
(years) of sampling (x10/) | time of sampling (%)
Untreated patients
CLL1 55 F 27,7 78,7
CLL2 49 F 44,7 75,0
CLL3 54 F 18,9 72,8
FL1 47 F 7,3 30
FL2 75 M 18,3 64,5
CR patients
CLL4 60 M 6,7 32,2
CLL5 62 M 4,4 30,0
CLL6 60 M 6,3 53,2
FL3 56 F 4,9 20,0
FL4 61 F 5,5 29,2
FL5 71 F 2,8 29,4

Treatment details for CR patients

Patient code

CR number

Previous treatments

Time from last
treatment

CLL4

1'CR

Rituximab, Fludarabine,
Cyclophosphamide, ESHAP
BEAM + ASCT

30 months

CLLS

1'CR

Rituximab, Fludarabine,
Cyclophosphamide, ESHAP
BEAM + ASCT

22 months

CLL6

1'CR

Rituximab, Fludarabine,
Cyclophosphamide, ESHAP
BEAM + ASCT

8 months

FL3

2%CR

1% line; CHOP, Fludarabine-
Mithoxanthron
2" line: Rituximab, ESHAP,
BEAM + ASCT

12 months

FL4

2%CR

1%'line: CHOP
2"line: Rituximab, ESHAP,
BEAM + ASCT

36 months

FL5

29CR

1%'line: CHOP, ESHAP
2" line: Rituximab,
Chlorambucil, Etoposide,
Prednison

17 months

M = male,F = female ESHAP =Etoposide, AraC, Methylprednisolon, CisplalCHOP =
Cyclophosphamide, Adriamycin, Vincristine, Prediose BEAM = BCNU, Etoposide,
AraC, MelphalanASCT = autologous stem cell transplant
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Figure captions

Figure 1 — The differential gating strategy

A — The basic forward scatter (FSC) and side scé®®8C) distribution of proliferating T cells
in the mixed leucocyte reaction. R1 gates livinliscand the population of resting cells with
low forward and side scatter is gated separatedy.(Rhe rest of the cells in R1 have the
forward and side scatter properties of prolifergiells. The dead and apoptotic cells are
gated in R3.

B — R1 gate is sampled, all other events are erdud

C — shows the population of CD4 positive cells ihdate (R4) on FSCxFL2 dot-plot.

D — shows the population of CD8 positive cells ihdaite (R5) on FSCxFL3 dot-plot.

E — shows the distribution of CD4 cells (in quadri@B) and CD8 cells (in quadrant R6) with
a small number of double positive and double negatells (quadrants R7 and R9,
respectively).

Figure 2 — Comparison of percentages of dendriticatls displaying characteristic surface
antigens between diferent experimental groups.

A — comparison between healthy controls (full bars) patients (empty bars). More dendritic
cells from healthy controls expressed CD83 (p 4)),@hile the trend towards higher
expression of CD80 did not reach statistical sigaifce (p = 0,09).

B — comparison between CLL and FL patients reveatedifferences in surface antigen
expression.

C — Dendritic cells from patients in remission digied somewhat fewer costimulatory
molecules than those from untreated patients,Hsitdid not reach statistical significance.
The only statistically significant difference wasaxpression of HLA-1 antigen (see text).

Figure 3 — Comparison of bidirectional mixed leukogte reactions between patients and
healthy volunteers.

Results for CD4 cells (panel A) and CDS8 cells (pd)eare shown separately. In most of the
patient-control pairs, control T-cells proliferatieetter with patients* dendritic cells (full bars)
than did patients*' T-cells with healthy DCs (emp#ars). For the same patient-control pairs,
the results of mixed reactions with CD4 and CD8&soskre similar. Note significantly fewer
events in the panel depicting the CD8 proliferategponse.

Figure 4 — Response of T-lymphocytes from treatedhd untreated patients in autologous
MLR.

Lymphocytes from treated patients showed lesstplbdirespond to non-specific and specific
antigenic stimulation. While in untreated patiefitsth CD4 and CD8 lymphocytes
proliferated better with addition of autologous detic cells in all cases, treated patients'
lymphocytes did not respond in several cases. M@redetanus toxoid promoted an
additional response (over unpulsed autologous Cs)ly the CD4 lymphocytes of
untreated patients (3 of 5), while CD4 lymphocytesn treated patients and CD8
lymphocytes from both untreated and treated patieaver responded.

Figure 5 — Generation of CDACD25" cells in a bidirectional allogeneic mixed leucocegt
reaction.

A representative experiment is shown on panel Bclwshows proliferation of healthy CD4
cells in response to dendritic cells from one @f platients, and on panel B, which shows
proliferation of this patient’s CD4 cells in resperto dendritic cells of the same healthy
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volunteer. On panel C, differences in productio€B¥4'CD25" cells between patients and
controls in different types of autologous MLR andorired allogeneic MLR is shown.
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Figure 2
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Figure 3
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Figure 4
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Figure 5

G1:R1

cD4* = 99,6%

) ) £
FSC-H
G2: R1+R2
CD4*CD25" CDA*CD25' cpa*cpzshl
97,4% 2,5% 0,2%

CD25 FITC

C "

5%
4%

3%

CD4* cD25h

2% 4

1% 1

0% <

2 182

FSC-H

G1:R1

w
o
<
[=]
o
cD4* = 95,8%
FSC-H
G2: R1+R2
CD4*CD25™ CD4*CD25!° cpa*c2sht
86,3% 11,2% 3,2%

CD4 PE

CD25 FITC

p=00017

CD4

CD4+DC

CD4+DC+TT  CD4+alloDC

28

O

Healthy controls
7

Patients



