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Abstract

Death Receptor 5 (DR5) induces apoptosis in various types of cells and is a potential therapeutic
target. We have investigated whether targeting DR5 could be used to eliminate pathogenic B
lymphocytes from systemic lupus erythematosus (SLE) patients. We examined DR5 expression
and function on B lymphocytes from healthy controls subjects, SLE patients, and human tonsil.
DR5 was expressed similarly on all B cell subpopulations, including resting and activated B cells.
Expression of DR5 was equivalent on B cells from SLE patients and healthy subjects.
Additionally, DR5 expression was unchanged after B lymphocyte stimulation. However, B cells
were resistant to DR5-induced apoptosis, including after in vitro activation. No changes in subsets
of B cells were observed in subjects of a trial of CS-1008, an agonist anti-DR5. While DR5 shows
promise as a way to selectively eliminate tumor cells and activated synoviocytes, these data
suggest DR5 alone cannot be used as a target to remove pathogenic SLE B cells.
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INTRODUCTION

TNF-related apoptosis-inducing ligand (TRAIL) is a pro-apoptotic member of the TNF
ligand family that is expressed in a variety of tissues [1;2]. A soluble form of the ligand is
produced after protease-induced cleavage [3]. TRAIL has five known receptors. TRAIL
receptor 1 (also known as Death receptor 4/DR4) and TRAIL receptor 2 (also called Death
receptor 5/DR5, KILLER and TRICK?2) are capable of inducing cell death [4;5;6].
Conversely, TRAIL receptor 3 (also known as Decoy receptor 1/DcR1, LIT, and TRID) and
TRAIL receptor 4 (also called Decoy receptor 2/DcR2, TRUNDD) cannot cause apoptosis
due to lack of or truncated death domains and serve as decoy receptors blocking TRAIL-
mediated apoptosis [7;8]. TRAIL receptor 5, osteoprotegerin, is a soluble TRAIL decoy
receptor that aids in the development and activation of osteoclasts in bone remodeling [9].
Early data showed sensitivity to TRAIL-mediated apoptosis in a variety of malignant cell
lines, making this protein a promising target to eradicate cancer cells [10;11]. However, later
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studies showed TRAIL was able to induce cell death in non-cancerous cells including
thymocytes, neural cells and human hepatocytes [12;13;14].

The toxicity of TRAIL itself has shifted the focus to individual TRAIL receptors as a
possible treatment for cancer. Ligation of DR5 induced cell death in many DR5-expressing
cancer cell lines [15;16]. DR5 mediates apoptosis through the organization of the
intracellular death inducing signaling complex (DISC), which includes DR5, caspase 8 and
Fas-associated death domain (FADD). After receptor engagement and trimerization, DR5
recruits FADD to its intracellular death domain. FADD interacts with caspase 8, which leads
to oligomerization and autoactivation of caspase 8 and activation of downstream effector
caspases [17;18;19;20].

TRA-8 is an agonist antibody to DR5. It induces cell death in cell lines and in vivo human
tumor explant models. Previous reports show that TRA-8 causes apoptosis, without
additional cross-linking, in many DRS5 expressing cancer cell lines as well as synovial
fibroblasts isolated from patients with rheumatoid arthritis [16;21]. Unlike TRAIL, TRA-8
does not cause apoptosis in normal hepatocytes [16]. CS-1008, a humanized form of TRA-8,
is undergoing initial testing in cancer patients. A Phase | study (ClinicalTrials.gov
NCT00320827) has been completed and Phase 1l trials are underway.

DR5 is also expressed in a wide range of non-malignant tissues [4;6;22]. Mice deficient in
TRAIL are hypersensitive to collagen-induced arthritis and streptozotocin-induced diabetes,
suggesting a role for TRAIL receptors in control of autoimmunity [23]. Ligation of DR5,
including with TRA-8, has been shown to cause apoptosis in synovial fibroblasts isolated
from rheumatoid arthritis patients [21;24], and thus could potentially be used to treat this
disease. Alternatively, DRS5 is also expressed on some lymphocytes. If TRA-8 were capable
of inducing apoptosis in lymphocytes, then this could potentially be used to treat human
autoimmune diseases, particularly if the mechanism involved a role for DR5 in activation-
induced cell death. Systemic lupus erythematosus (SLE) is an autoimmune disease
characterized by B cell hyperactivity and autoantibody production. These self-reactive
antibodies lead to tissue damage and play a major role in the pathogenesis of SLE [25].
Selective elimination of pathogenic autoreactive B cells would likely have therapeutic
benefits. An effective strategy to target these cells is needed. Human IL-6 differentiated
plasma B cells and murine plasma B cells generated from a T-dependent immune response
were susceptible to TRAIL-mediated apoptosis [26]. DR5 expression and function among
primary B cell subsets, both resting and activated, is unknown, and sensitivity to DR5-
mediated apoptosis in cells associated with pathogenesis of lupus has yet to be studied.

Our group investigated whether targeting DR5 with TRA-8 could eliminate activated B cells
in SLE. We compared DR5 expression on human tonsil B lymphocytes and between
different B cell populations in healthy controls and in SLE patients. The ability of DR5 to
induce apoptosis was assessed using TRA-8. We show that resting and activated primary B
cell subsets isolated from tonsil, normal and SLE whole blood express DR5. There was no
increase in DR5 expression of B cells from patients with SLE compared to healthy controls.
Stimulation of primary B cells did not increase DR5 protein levels. We also compared
lymphocyte populations in subjects in the phase | trial of CS-1008 before and after
treatment. In all studies, although primary B cell subsets expressed DR5, these populations
were resistant to TRA-8-mediated apoptosis. CD40 and IL-4 stimulated primary B cells
were also insensitive to TRA-8-induced cell death. We report that primary B cell sensitivity
to DR5-induced apoptosis requires more than DR5 protein expression alone. These data
suggest an intracellular regulation of DR5-mediated apoptosis in non-cancerous B
lymphocytes that differs from transformed cells. On the other hand, these data suggest that
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potential treatment approaches targeting DR5 on certain cells, such as rheumatoid synovial
cells, will not deplete DR5-expressing lymphocytes.

METHODS

Tissue Samples, Antibodies and Reagents

Juvenile human tonsils were obtained from the UAB Tissue Procurement Facility. Whole
blood was acquired from lupus patients with established active disease (Table 1), from
healthy controls, or from patients with cancer receiving CS-1008, in heparin collection
tubes. Samples were obtained in accordance with institutional policies and after Institutional
Review Board approval. FITC anti-CD27, PE-Cy5 anti-CD38, and APC anti-CD19 were
purchased from BD Pharmingen. PE anti-CD27 was purchased from eBiosciences. PE
mouse 1gG1 was purchased from Caltag. Unlabeled mlgG1 was purchased from Southern
Biotechnology Associates. 2B4 and TRA-8 anti-human DR5 antibodies were kindly
provided by Tong Zhou [16;27]. Recombinant human IL-4 was purchased from R&D
Systems. Monoclonal anti-human CD40 was purchased from Ancell. DiOCg was purchased
from Molecular Probes. Caspase 8 was purchased from Cell Signaling. p38 was purchased
from Santa Cruz. HRP-conjugated secondary antibodies were purchased from Jackson
ImmunoResearch.

Flow Cytometric Analysis of DR5

For analysis of DR5 expression, whole blood or tonsil mononuclear cells, prepared by
density centrifugation on ficoll, were stained with 5ug/mL 2B4-PE or control mouse 1gG1-
PE in combination with fluorochrome-conjugated antibodies to CD27, CD38 and CD19.
Fluorescence was detected with a BD FACS Calibur and the data analyzed with FlowJo
(TreeStar). For analysis of apoptosis, cells were incubated for 15 min with 0.03pg/mL
DiOCg at 37°C, washed with PBS and stained with antibodies against CD27, CD38, and
CD1o.

Cell Cultures

Jurkat T leukemia cells or mononuclear cells derived from whole blood or from tonsils were
cultured at 1 x 108 cells/mL in 24 well plates in IMDM supplemented with 10% FCS, 100
U/mL penicillin, and 100 ug/mL streptomycin. In stimulation assays, cells were left
untreated or stimulated with anti-CD40 (1ug/mL), 5ug/mL Biotinylated DA4.4 Fab’
followed by 5ug/mL Streptavidin, and/or 1L-4 (100ng/mL). For tests of apoptosis, cells were
cultured with 50ng/mL TRA-8 or control mouse IgG1.

Immunoprecipitation and Whole Cell Lysate

Unstimulated or TRA-8 treated Jurkat T leukemia cells or tonsil mononuclear cells, either
unseparated or enriched for B cells by negative selection using a B cell isolation kit
(Miltenyi Biotec) according to manufacturer specifications, were lysed at intervals. Whole
cell lysates or immunoprecipitates formed using 2B4 crosslinked sepharose beads [27] were
analyzed by SDS-PAGE as previously described [28].

Changes in Lymphocytes in Subjects Receiving CS-1008

Blood samples were obtained from 11 consenting participants in a phase I trial of CS-1008
[29] in patients, ages 38—-88, of whom 58% were female, with different forms of
malignancy, including carcinomas or lymphoma (1 subject) (ClinicalTrials.gov
NCT00320827, described in J Clin Oncol 26: 2008 (May 20 suppl; abstr 3537)).
Mononuclear cells were stained with panels of antibodies to B (anti-IgD/FITC, -CD27/PE, -
CD38/PacBlue, and -CD19/APC) or T cells (anti-CD4/FITC, -CD27/PE, -CD28/PerCP-
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Cy5.5, -CCR7/PE-Cy7, -CD45RA/APC, and -CD8/APC-Cy7). Data were acquired on a BD
LSRII and analyzed for percentages of different cell types with FlowJo (TreeStar). The fold
change in a subset was calculated as the percentage of those cells at a post-treatment time
point divided by the percentage of those cells in the pre-treatment sample from the same
subject.

Primary human B cells express DR5

To determine whether primary B subsets express DR5, we performed flow cytometry
analysis on B cells isolated from tonsils or from whole blood from healthy controls or
patients with active SLE. CD19+ B cell subsets were identified by expression of CD27 and
CD38. Using these parameters, B cells can be separated into five subpopulations: CD27—
CD38— (resting naive), CD27+ CD38— (memory), CD27— CD38+ (early germinal center in
tonsil; transitional in whole blood), CD27+ CD38+ (germinal center in tonsil; activated/
plasmablast precursors in whole blood), and CD27++ CD38++ (plasmablasts and plasma
cells). DR5 expression was analyzed on each subset by co-staining using the 2B4 anti-
human DR5 monoclonal antibody. Figure 1 illustrates subset distribution (Fig. 1A) and DR5
expression (Fig. 1B) on each subset in representative samples of a tonsil, whole blood from
a healthy control and from a SLE patient. As expected, percentages of B cell subsets were
altered in the SLE subject compared to healthy control, including a decrease in memory B
cells and an increase in plasma cells (Fig. 1A). DRS5 staining was seen in all B cell subsets,
as well as Jurkat T cell leukemia cells used as a positive control (Fig. 1B). DR5 expression
was also analyzed by western blot. A band of similar molecular weight to that
immunoprecipitated from Jurkat cells was observed in preparations of unseparated human
tonsil mononuclear cells, which remained after enrichment of B cells (Fig. 1C).

SLE and healthy control B cells express similar levels of DR5

Figure 2 presents aggregate data on DR5 expression in each of the B cell subsets, in whole
blood stains from five healthy control subjects and eight lupus patients. Demographic data
for the SLE subjects is provided in Table 1. The controls were all healthy African-American
females, ages 23-33. DR5 expression was measured as the ratio of mean fluorescent
intensity (MFI) of the 2B4 anti-human DR5 antibody to the MFI of control mouse IgG1 (a
ratio of one would denote no increase in staining over background). Expression of DR5 was
detected on B cells from all individuals tested (Fig. 2A). No difference was seen between
resting naive (CD27— CD38-) and activated (CD27+ CD38+ and CD27++ CD38++) B cell
subsets, although in SLE subjects there was a statistically significant decrease in 2B4
binding on CD27++ CD38++ plasmablasts, compared to CD27— CD38— naive B cells.
Surface expression of DR5 was equivalent in subsets of B cells from SLE and healthy
subjects. Tonsil B cell subsets also had similar MFI ratios (Fig. 2B).

DR5 expression is not increased after stimulation in vitro

Protein expression of other TNF receptor family members, FAS and TNF-R, increase on B
cells after stimulation. We investigated whether DR5 protein levels on B lymphocytes would
similarly increase after stimulation with CD40 and/or I1L-4. No stimulation-induced increase
in DR5 was observed in any tonsil B cell subset (Fig. 3A top row). Retention of DR5
expression after overnight culture was confirmed (Fig. 3B). Other combinations of stimuli,
including the B cell antigen receptor and IL-4, alone or in combination with CD40, were
also tested in similar experiments, and also did not alter DR5 expression (data not shown,
but equivalent results to the experiments shown in Fig. 3).
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Primary B cells are not sensitive to DR5-mediated apoptosis

To determine if the DR5 present on primary B cells was functionally active, we incubated
tonsil lymphocytes with the agonistic monoclonal anti-human DR5 antibody, TRA-8, using
a range of antibody concentrations and durations of culture. Jurkat T cells were used as a
positive control. The mitochondrial fluorescent dye DiOCg was used to reveal cells
undergoing apoptosis. Apoptotic cells, with defective mitochondrial permeability, leak the
dye and lose DiOCg fluorescence. Tonsil B cell subsets were not sensitive to TRA-8 induced
apoptosis, whether resting or stimulated in vitro with CD40 and/or IL-4 (Fig. 4A, top
panels). Germinal center B cells (CD27— CD38+) died quickly in culture medium alone but
were partially rescued by CD40, demonstrating the sensitivity of the DiOCg and the biologic
effect of the CD40. In contrast, Jurkat cells were susceptible to TRA-8-induced cell death
(Fig. 4A, bottom panel).

CD19+ peripheral blood mononuclear cells (PBMCs) isolated from healthy controls were
also found to be insensitive to TRA-8 induced apoptosis (Fig. 4B). A 100ng/mL dose of
TRA-8 was unable to induce apoptosis in healthy control B cells, in contrast to the dose-
dependent increase in apoptosis in Jurkat cells (Fig. 4B). CD19+ PBMCs from SLE subjects
also were not susceptible to DR5-mediated apoptosis (Fig. 4C).

Whole cell extracts from Jurkat and tonsil B cells were analyzed for TRA-8-induced caspase
activation. TRA-8 treatment caused caspase 8 cleavage in a time-dependent manner in
Jurkat cells but not in tonsil B cells (Fig. 4D)

DR5 agonist does not alter subsets of circulating lymphocytes in vivo

Blood samples were obtained before and at days 2, 21 and 49 after treatment from subjects
with different malignancies enrolled in a dose-escalation trial of CS-1008. B cells were
identified as CD19+ cells, and subsets identified on the basis of expression of IgD, CD27
and CD38, including transitional and naive (CD27— CD38+), memory (CD27+ CD38-) and
plasmablasts (CD27++ CD38++). CD4+ and CD8+ T cells were identified on the basis of
CD45RA and CCRY7 expression as naive (CD45RA+ CCR7+), central memory (CD45RA-
CCR7+), effector memory (CD45RA— CCR7-) and revertant memory (CD45RA+
CCR7-). There was considerable variability in the percentages of B or T cells and their
subsets between subjects at baseline, presumably due to effects of the malignancy and its
treatment (Fig. 5A). For each individual, we measured the fold change in the percentage of
each subset at each time point after treatment, relative to the baseline percentage for each
subset in that individual. The average and standard deviation in the fold change were then
calculated for each subset at each time point for all subjects. The standard deviations in the
fold change from baseline were relatively large for subsets that represented only a small
percentage of cells (e.g., plasmablasts, revertant CD4+ T cells). However, the change after
treatment in the average percentage of the circulating subsets of B or T cells was minimal
(Fig. 5B) and in no case reached statistical significance by paired student’s t test. Similarly,
no significant changes in the proportion of IgD+ memory B cells or of CD27— or CD28— T
cells were observed (data not shown).

DISCUSSION

DR5 has been reported by many to be increased on malignant cells and tissues. Engagement
of this receptor causes apoptosis in many cancer cells [15;16]. Elimination of malignantly
transformed cells using this molecule is being currently explored as a possible cancer
therapy. Synovial fibroblasts isolated from autoimmune rheumatoid arthritis patients, which
exhibit a semi-transformed phenotype, also exhibit DR5 up-regulation and sensitivity to
DR5-induced apoptosis [16;21;24]. SLE B cells possess characteristics of malignantly
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transformed cells, such as hyperproliferation and hyperactivity. Here we investigated DR5
expression and function in primary B cells, focusing on SLE B lymphocytes to see if DR5
could be used to eradicate pathogenic activated B cells. Investigation of DR5 expression on
non-cancer cells has just begun and remains controversial. We show that primary B cells do
express DR5 but are insensitive to DR5-mediated apoptosis.

A previous study reported little DR5 expression on CD19+ PBMCs isolated from healthy
control volunteers. The noted ratio of anti-human DR5 MFI to isotype control MFI was 1.2
[30]. In contrast, we found that CD19+ B cell mean MFI ratios from control and SLE
subjects were 2.92 and 3.68, respectively (data not shown). Tonsil mononuclear B cells had
a mean MFI of 1.92 (data not shown), and expression was confirmed by western blotting.
Human B cell subsets have been heavily characterized in blood and tonsil [31;32;33;34]. B
lymphocyte gating strategies using CD27 (memory cell marker) and CD38 (activation
marker) allow the separation of five distinct B cell subpopulations (Fig. 1A). All primary B
cell subsets examined expressed DR5 (Figs. 1B,2A, and 2B). Interestingly, DR5 expression
was comparable among most B cell subsets. In SLE patients, CD27++ CD38++
plasmablasts expressed less DR5 than CD27— CD38— naive B cells, but otherwise resting
and activated B cell populations expressed similar levels of DR5. This observation is
consistent with previous reports that resting and activated murine B cells had similar DR5
MRNA levels [26]. An autoimmune-disease related increase in B lymphocyte DR5
expression compared to healthy controls was not seen.

The relevance of TRAIL-mediated apoptosis in SLE continues to be examined.
Upregulation of TRAIL mRNA was found in PBMCs isolated from SLE patients with active
disease [35]. Previous reports showed that low neutrophil counts negatively correlated with
serum TRAIL in SLE patients [36]. Elevated serum TRAIL concentrations positively
associated with anti-SSA/SSB antibodies in SLE patients [37]. Increased expression of
TRAIL on T cells was found in SLE patients with active disease [38]. Moreover, increased
T cell TRAIL expression has been shown to cause autologous cell death of monocytes in
SLE patients [39]. Auto-antigen specific T cells were also found resistant to TRAIL-
mediated apoptosis [40].

CDA40, BCR and/or 1L-4 stimulation of B cells did not increase DR5 in any primary B cell
subset (Fig. 3). The Fas death receptor is also a member of the TNF receptor family and is
involved in B cell activation-induced cell death. Fas expression and function in B cells have
been extensively studied. Unlike DR5, expression of this pro-apoptotic death receptor varies
between B cells subsets. Naive tonsil B cells do not express Fas, while memory and
germinal center B cells express moderate to high levels suggesting antigen stimulation is
required for Fas expression [41;42;43]. Studies show CD40 stimulation causes a substantial
increase in Fas in all three populations. Susceptibility to Fas-mediated apoptosis is only
acquired after CD40 co-stimulation [42]. Our data implies that DRS is not involved in
activation-induced apoptosis and that antigen exposure is unnecessary for DR5 expression.

DRS5 function in primary B cell subsets was examined by using an agonistic monoclonal
anti-human DR5 antibody, TRA-8. TRA-8 induces apoptosis without additional cross-
linking and competes with the natural DR5 ligand TRAIL for binding [16]. While B cells
isolated from tonsil, healthy control, and SLE subjects express DR5, all B cell populations
were found to be resistant to TRA-8 induced apoptosis after overnight stimulation (Figs. 4A,
4B, and 4C). Co-stimulation with CD40 and/or IL-4 did not increase susceptibility to TRA-8
induced apoptosis. Stimulation through the BCR alone or with combinations of CD40 and/or
IL-4 were also ineffective in increasing sensitivity to TRA-8 induced cell death. No cell
death was detected in any treatment condition tested (data not shown). A 24 hour incubation
with 50ng/mL TRA-8 was unable to produce primary B cell death and excludes the notion
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that primary B cells have a delayed effect to TRA-8 induced apoptosis (Fig. 4A). Increased
concentrations of TRA-8 (75- and 100 ng/mL) were unable to induce apoptosis in primary B
lymphocytes. Additionally, primary B cells and Jurkat T cells were incubated with 20ng/mL
of DR5 ligand TRAIL and 1ug/mL cross-linker overnight and assessed for cell death.
Primary B cells were insensitive to TRAIL-induced cell death while Jurkat T cells were
susceptible to TRAIL-mediated apoptosis (data not shown).

Insensitivity to DR5-mediated apoptosis in DR5-bearing B cells is intriguing. We find that
cell surface protein expression alone is insufficient to mediate cell death after DR5 ligation.
An active DISC including FADD and caspase 8 is required for apoptotis signaling to occur.
Alternatively, flice-like inhibitory protein (FLIP) can compete with caspase 8 for
recruitment to FADD making the DR5-associated DISC nonfunctional. FLIP is a caspase 8
homolog that contains an inactive caspase domain and is unable to induce cell death. The
role of FLIP in death receptor mediated apoptosis has been shown in the literature
[44;45;46]. Over-expression of FLIP in cancer cells has been linked to resistance to TRAIL-
mediated apoptosis [47;48]. Conversely, after RNA interference of FLIP, cells that were
found completely or partially resistant to TRAIL-mediated apoptosis developed increased
sensitivity [49;50;51;52;53]. In preliminary studies, we examined FLIP expression in
primary tonsil B lymphocytes by performing western blot analysis on whole cell lysates.
Jurkat T cell FLIP protein levels decreased with increased stimulation with TRA-8.
However, no reduction in FLIP, after increased TRA-8 stimulation, was observed in tonsil B
lymphocytes (data not shown).

Additional mechanisms involved in susceptibility to TRAIL-induced cell death have been
documented. TRAIL receptor post-translational modification has been linked to sensitivity
in malignant cells. Wagner et. al noted that O-glycosylation of DR4 and DR5 initiated
receptor clustering and caspase 8 activation [54]. Rossin and colleagues found that
palmitoylation of DR4 was required for raft localization and receptor oligomerization in
transfected HEK-293 cells [55]. Additionally, sensitivity to TRAIL-mediated apoptosis was
found to correlate with expression of Bcl 2 family member, Mcl-1 in various cancer cell
lines [56]. TRAIL susceptibility in Bax deficient colon cancer cells was noted after
expression of c-myc [57]. Mechanisms linked with non-malignant normal cell resistance to
TRAIL-mediated apoptosis remain unclear. Previously published reports found cells
insensitive to TRAIL-mediated apoptosis were made sensitive after addition of a proteasome
inhibitor [58;59]. Likewise, we stimulated SLE peripheral blood mononuclear cells with
TRA-8 in combination with the proteasome inhibitor lactacystin. SLE B lymphocytes
remained resistant to TRA-8 induced cell death (data not shown). However, addition of
lactacystin alone reduced the viability of naive B cells (data not shown).

TRAIL has been shown to have various non-apoptotic functions including proliferation
[60;61;62;63] and cytokine production [64;65]. The ability of TRAIL to reduce activation
and proliferation in primary B cell subsets is an important question that should be further
explored. In our studies, we did not perform experiments that directly measured cell
proliferation. However, we can investigate TRA-8 induced cell activation indirectly, by
examining CD38 expression, which was included in the flow cytometry panel to identify B
cell subsets. Cell surface CD38 expression on B cells has been shown to increase after CD40
in vitro activation and the increase was observed on the cells that entered a proliferative
phase [66;67]. We did not observe an increase in B cell CD38 expression after TRA-8
stimulation and therefore do not believe that TRA-8 induces activation in primary B cells.

Our results suggest that targeting DR5 will not eliminate pathogenic and hazardous B cells
in SLE. However, given the susceptibility of primary human synoviocytes to DR5-mediated
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apoptosis, the lack of effect on B (or T) cells documented here suggest that a treatment
approach with CS-1008 will not result in depletion of DR5-expressing lymphocytes.
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Figure 1. Individual Primary B Cell Subsets Express Death Receptor 5

(A) CD19+ lymphocytes were resolved into subsets based on expression levels of CD27 and
CD38. (B) anti-human DR5 2B4 (red) and migG1 (blue) staining of B cell subsets from
tonsil, healthy control and SLE samples. Representative data from one sample per group
tested are shown. Lower panel: 2B4 (red) and mlgG1 (blue) staining of Jurkats. (C) DR5
immunoprecipitation using 2B4 (human anti-DR5 antibody) cross-linked sepharose beads.
Immunoprecipitates were collected from Jurkat (lane 2), unseparated (lane 3) and B cell
enriched tonsil mononuclear cells (lane 4). The arrow denotes the specific band not seen
using 2B4 sepharose beads free of lysate (lane 1).
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Figure 2. SLE and Healthy Control B Cell Subpopulations Have Comparable Amounts of DR5
The ratio of the mean fluorescent intensity (MFI1) of 2B4 anti-DR5 binding to the MFI of
control mlgG1 antibody binding on the indicated subsets of circulating B cells in the blood
is shown for five healthy control subjects and eight SLE subjects (A). The same subsets
were analyzed in mononuclear cells from tonsils (B).

Clin Immunol. Author manuscript; available in PMC 2012 April 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Crowder et al.

Page 15

migG1 =

B CD27++ cD27+ cp27+ cp27- cp27-
CD38++ Cp3s+ CcD3s- CcD3g+ cD3s- Jurkat

BErAN ANEZANEEV/IN

2B4/migG1

Figure 3. B Cell Stimulation Does Not Increase DR5 Surface Expression

(A) Tonsil mononuclear cells were incubated overnight in medium alone (red) or with
100ng/mL IL-4 (blue) or 1 ug/mL CD40 (green) or IL-4 plus CD40 (yellow). Cells were
then stained with 2B4 anti-human DR5 or mlgG1 control antibody in combination with
antibodies to CD19, CD27 and CD38. In (A), overlay plots are shown of staining results
with either 2B4 (top row) or mlgG1 control (bottom row) of B cell subsets from each
stimulation condition. In (B), overlay plots are shown of staining results with 2B4 (red) and
mlgG1 control (blue) for each B cell subset cultured overnight in medium alone.
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Figure 4. Primary B Cells are Resistant to DR5-Mediated Apoptosis

(A, top) Tonsil mononuclear cells were incubated for 24 hours in the presence of 50ng/mL
TRA-8 anti-human DR5 (red) or 50ng/mL control migG1 (blue). The cells were stimulated
with medium only or with CD40 (1 pg/mL) or IL-4 (100ng/mL) or both. Cells were then
stained with 0.3ug/mL DiOCg and antibodies to CD19, CD27 and CD38 and analyzed by
flow cytometry. (A, bottom) Jurkat cells were incubated for 24 hours with TRA-8 or migG1
and stained with DiOCg_(B) 1 million Jurkats (open bars) or healthy control peripheral
blood mononuclear cells (closed bars) were incubated overnight in the presence of
increasing amounts of TRA-8 or left untreated and then stained with DiOCg. (C) 1 million
SLE peripheral blood mononuclear cells were incubated overnight in the presence of 50ng/
mL TRA-8 (open bars) or 50ng/mL mlgG1 (closed bars) along with CD40 (1pug/mL) and/or
IL-4 (100ng/mL) stimulation. Cells were then stained with DiOCg. (D) Jurkat (left panel)
and B cell enriched tonsil mononuclear cells (right panel) were left untreated or stimulated
with 100ng/mL TRA-8 for 1-4 hours. Whole cell extracts were collected and analyzed for
cleaved caspase 8. p38 was used as a loading control.
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Figure 5. Agonist DR5 antibody does not alter lymphocyte subsets in vivo

(A) Percentages of CD19+ B cell (left), CD4+ T cell (middle) and CD8+ T cell (left)
subpopulations, resolved by flow cytometry, at baseline in patients with various
malignancies enrolled in the phase 1 study of CS-1008. (B) Fold change in percentages of
subsets of CD19+ B cell (left), CD4+ T cell (middle) and CD8+ T cell (left) in patients at
days 2, 21, and 49 after CS-1008 treatment.
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