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CDA44 ligation with A3D8 antibody
induces apoptosis in acute myeloid leukemia cells
through binding to CD44s
and clustering lipid rafts
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CD44 is a cell surface antigen expressed on acute myeloid leukemia cells and is used as a marker to isolate leukemia stem
cells. CD44 ligation with the antibody A3D8 has been found to induce apoptosis in human acute promyelocytic leukemia
(APL) cells via activation of caspase-8. The mechanism of A3D8-induced caspase-8 activation was studied in APL NB4
cells. A3D8 induces lipid raft clustering which causes Fas aggregation as determined with a confocal microscope. A3D8-
induced apoptosis is abrogated by the lipid raft disrupting agent methyl-B-cyclodextrin and the caspase-8 inhibitor
Z-IETD-fmk. Western blot analysis reveals that A3D8 binds to the standard form of CD44 (CD44s). HL-60 cells without
detectable CD44s protein are not responsive to A3D8-induced apoptosis. SKNO-1 cells containing higher level of CD44s
protein are more sensitive to A3D8-induced apoptosis than NB4 cells. These results indicate that A3D8 induces apoptosis
in leukemia cells through caspase-8 activation by binding to CD44s protein and inducing lipid raft clustering.

Introduction

CD44, a transmembrane glycoprotein and a receptor of hyal-
uronic acid (HA), has been found to have several functions
involving regulation of extracellular matrix, cell survival and
differentiation.! Multiple variant isoforms of CD44 (CD44v)
with different molecular masses are generated by extensive splic-
ing of CD44 mRNA.? There are around nine variants coded as
CD44v2-v10. The isoform with no variable exons in mRNA is
called CD44 standard form (CD44s). The CD44v and CD44s
mRNAs have been found to express in acute myeloid leukemia
(AML) blast and stem cells.** The elevated expression of CD44yv,
such as CD44v6, has been found to be associated with poor
prognosis of AML patients.”® Recently it has been found that
CD44s enhances, but CD44v blocks, Fas ligand (FasL)-induced
apoptosis.”® These observations suggest that CD44s and CD44v
could render either a proapoptotic or an antiapoptotic effect in a
therapy-induced apoptosis process.

CD44 ligation with an antibody in leukemia cells has been
found to induce apoptosis and/or differentiation.”’® Among
those antibodies reported it is found that the antibody A3D8 is a
potent apoptosis inducer in leukemia cells.”'* However, the anti-
body J173 is found not to induce apoptosis alone, rather blocking
apoptosis of leukemia cells treated with several chemotherapeutic
agents.'" These observations suggest that CD44 ligation with
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different antibodies could lead to either a proapoptotic or an anti-
apoptotic effect. The reason of different responses of leukemia
cells to A3D8 and J173 might be due to their different binding
abilities to different forms of CD44. A3D8 was found to induce
apoptosis in acute promyelocytic leukemia (APL) NB4 cells, but
not in HL-60 cells and that A3D8-induced apoptosis in NB4
cells is correlated with the activation of caspase-8." Caspase-8 is
a main effector caspase of the Fas activation-mediated apoptotic
pathway.!® Since CD44s enhances FasL-induced apoptosis,® we
thought that A3DS8 ligation-induced apoptosis could be medi-
ated through Fas activation due to binding to CD44s. Lipid rafts,
which are membrane microdomains enriched with cholesterol,
serve as platforms for concentration of apoptotic signaling mol-
ecules at the plasma membrane.” Lipid raft clustering has been
found to be essential for apoptosis induction by several agents,
which involves the recruitment of Fas, Fas-associated death
domain (FADD) and caspase-8."%" Recently it has been found
that CD44 is a down-stream target of fusion protein AMLI-
ETO formed due to t(8;21) translocation in AML cells.?> AML
cells with this fusion protein should be more effective than other
types of leukemia cells to A3D8-induced apoptosis. In this study
the lipid raft clustering in A3D8-treated NB4 cells was deter-
mined. The levels of CD44s and A3D8-induced apoptosis in
AMLI-ETO expressing SKNO-1 cells were tested and compared
with that in NB4 cells.
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Figure 1. A3D8 treatment induces apoptosis in NB4 cells through
activation of caspase-8. (A) Apoptosis induction. NB4 cells were treated
with A3D8 at the indicated concentrations for 1 to 3 days. The percent-
age of apoptotic cells were determined by FACS after staining with
annexin-V. The data shown are the mean plus SE of three independent
experiments. (B) The levels of cleaved PARP, caspase-3, -8 and -9. NB4
cells were treated with 2.5 wg/ml A3D8 for 1 to 3 days and the relative
levels of the indicated proteins were analyzed by Western blotting
using specific antibodies. GAPDH levels were used as loading controls.
(€) Inhibition of A3D8-induced apoptosis by caspase inhibitors. NB4
cells were pretreated with the pancaspase inhibitor Z-VAD (50 wM),
the caspase-9 inhibitor Z-LETD (50 M), the caspase-8 inhibitor Z-[ETD
(50 wM) for 4 h and then with 2.5 ug/ml A3D8 for 72 h. The percentage
of apoptotic cells were detected by FACS after staining with annexin V.
The data shown are the mean plus SE of three independent experi-
ments.

Results

Apoptosis induction by A3D8 treatment in NB4 cells is medi-
ated principally through caspase-8 activation. NB4 cells were
treated with the A3D8 antibody (1.25 to 5 wg/ml) for 1 to 3
days and apoptotic cells were determined by FACS after stain-
ing with annexin V. Treatment with A3D8 at concentrations of
1.25 pg/ml, 2.5 pg/ml and 5 pg/ml for 3 days induced 15%,
30% and 52% of NB4 cells undergoing apoptosis, respectively
(Fig. 1A). A3DS8 at a concentration of 2.5 pg/ml induced 6.0%,
16.0% and 34.2% of NB4 cells undergoing apoptosis after treat-
ment for 1, 2 and 3 days, respectively. The levels of cleaved-PARP,
-caspase-3, -caspase-8 and -caspase-9 were determined with
Western blot analysis after treatment with A3D8 at a concentra-
tion of 2.5 g ml for 1 to 3 days. Cleaved fragments of PARD,
caspase-3, caspase-8 and caspase-9 were detected after treatment
with A3D8 for 3 days. Cleaved fragments of PARP, caspase-3
and caspase-8, but not caspase-9, were detected after treatment
with A3D8 for 2 days (Fig. 1B). To determine if activated cas-
pase-8 or activated caspase-9 plays a key role in A3D8-induced
apoptosis, NB4 cells were pretreated with the pancaspase inhibi-
tor Z-VAD-fmk, the caspase-8 inhibitor Z-IETD-fmk and the
caspase-9 inhibitor Z-LEHD-fmk. The pancaspase inhibitor
Z-VAD-fmk and the caspase-8 inhibitor Z-IETD-fmk, but not
the caspase-9 inhibitor Z-LEHD-fmk, significantly decreased
the level of apoptotic cells treated with A3D8 at 2.5 wg/ml for
3 days (Fig. 1C). These data indicate that A3D8-induced apop-
tosis is initiated principally through caspase-8 activation that is
consistent with a previous report."

Lipid rafts are clustered in A3D8-treated NB4 cells. Lipid
raft clustering has been found to be involved in apoptosis induc-
tion through the activation of caspase-8 probably due to caus-
ing Fas aggregation.” Lipid rafts and the distribution of Fas were
determined in NB4 cells after treatment with A3D8 at 2.5 pg/ml
for 3 days using a confocal microscopy. Lipid rafts were assessed
by lipid raft marker FITC-Ctx B according to the reported
method.?! NB4 cells treated with a mouse IgG1 at the same con-
centration as that of A3D8 were used as a control. FITC-Ctx B
distributed evenly on the cell membrane with weak uorescence
strength in NB4 cells treated with the mouse IgGl (Fig. 2).
Compared to cells treated with the mouse IgG, in cells treated
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with A3D8 FITC-CTx B staining formed a “cap” like structure
with stronger fluorescence strength at one pole of the cells, sug-
gesting that lipid rafts are clustered in cells treated with A3DS8.
Fas aggregated to the lipid raft domain in NB4 cells treated with
A3DS8, but not in cells treated with IgG1, which was merged with
FITC-Ctx B staining (Fig. 2). These data suggest that A3D8
treatment leads to lipid raft clustering and Fas aggregation.
Lipid raft clustering contributes to A3D8-induced apop-
tosis and caspase-8 activation. To test the role of lipid raft
clustering in A3D8-induced apoptosis, NB4 cells were treated
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Figure 2. Fas is clustered into membrane lipid rafts in NB4 cells after A3D8 treatment. NB4
cells were treated with or without 2.5 g/ml A3D8 or mouse IgG for 72 h. The cells were
fixed and stained with the FITC-Ctx B subunit to identify lipid rafts (green fluorescence) and
with an anti-Fas antibody to identify Fas (red fluorescence). Areas of colocalization between

membrane rafts and Fas are yellow.

with MCD, an agent disrupting lipid raft clustering, for a short
time period during A3D8 treatment. Lipid rafts, apoptotic cells
and caspase-8 cleavage were determined. Short time treatment
with MCD depleted the Ctx B staining in mouse IgG-treated
and A3D8-treated cells indicating that A3D8-induced lipid raft
clustering is abrogated with MCD treatment (Fig. 3A). MCD
at the concentration used for a short time treatment alone did
not induce apoptosis, but significantly inhibited A3D8-induced
apoptosis (Fig. 3B). Western blot analysis showed that the cleav-
age of PARD, caspase-3 and caspase-8 in NB4 cells treated with
A3D8 was blocked by MCD transient treatment (Fig. 3C). These
data suggest that lipid raft clustering by A3D8 treatment leads to
apoptosis induction and caspase-8 activation.

High molecular weight hyaluronic acid (HMWHA) and the
antibody J173 do not induce apoptosis and lipid raft clustering
in NB4 cells. HMWHA is a ligand of CD44. The abilities of
HMWHA and J173, another CD44 antibody, to induce apop-
tosis and lipid raft clustering were determined in NB4 cells and
compared to cells treated with A3D8. Neither HMWHA nor
J173 induced apoptosis in NB4 cells as determined with FACS
analysis (Fig. 4A). Consistent with apoptosis resistance of NB4
cells to HMWHA and J173 treatments. Lipid rafts were not clus-
tered in NB4 cells treated with J173 and HMWHA as deter-
mined with a confocal microscopy after staining with FITC-CTx
B (Fig. 4B). Since both A3D8 and HMWHA can bind CD44
through different mechanims we treat NB4 cells with A3D8
and HMWHA together. Co-treatment of NB4 cells with A3D8
and HMWHA did not show decreased apoptosis compared to
cells treated with A3D8 alone (data not shown), suggesting that
A3D8-induced apoptosis is not due to blockade of HMWHA
binding to CD44. The A3D8 is provided with a solution con-
taining 0.1% sodium azide, but J173 is provided with freeze dried
powder without sodium azide. To test if sodium azide has a role
in the lipid raft clutsering, A3D8 was dialyzed against phos-
phate buffered saline (PBS) for 24 h. Dialyzed A3D8-D is able
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to induce apoptosis and lipid raft clustering
(Fig. 4). These data suggest that the different
responses of NB4 cells to A3D8 and J173 may
be resulted from their different binding abili-
ties to CD44, but not due to the presence of
sodium azide in the preparation.

A3D8 binds to CD44s, but J173 does not,
in NB4 cells. It has been found that HL-60
cells did not respond to A3D8-induced apop-
tosis."" Using Western blot analysis we ana-
lyzed the CD44 protein levels in HL-60 and
NB4 cells by probing with A3D8 and J173.
As shown in Fig. 5A, probing with A3D8
detected a single protein band with a MW
81 kDa in NB4 cells, but not in HL-60 cells.
However, probing with J173 detected mul-
tiple bands with MW higher than 90 kDa.
Based on the sizes of CD44 proteins detected
with A3D8 and J173, it indicates that A3D8
binds to CD44s while J173 does not bind to
it. CD44 is reported to be induced by fusion
protein AMLI-ETO in leukemia cells.? We took advantage of
SKNO-1 cells which contain AMLI-ETO fusion protein and
compared the levels of CD44 protein. SKNO-1 cells contained
higher levels of CD44s and CD44v than NB4 cells as probed
with A3D8 and J173, respectively (Fig. 5A). The binding abili-
ties of A3D8 and J173 on cell surface CD44 were determined
by FACS in HL-60, SKNO-1 and NB4 cells. Consistent with
the protein levels of CD44s and CD44v detected with Western
blot analysis, HL-60 cells were weakly bond by both A3D8 and
J173. A3D8 bond more strongly to cell surface than does J173 in
NB4 cells. Both A3D8 and J173 have strong binding ability to
cell surface of SKNO-1 cells (Fig. 5B). SKNO-1 cells were more
sensitive than NB4 cells to A3D8-induced apoptosis. Treatment
with A3D8 at 2.5 wg/ml for two days induced more than 50%
of SKNO-1 cells undergoing apoptosis (Fig. 6A) with activated
caspase-8 based on the detection of cleaved fragment (Fig. 6C).
HL-60 cells do not respond to A3D8-induced apoptosis which
is correlated with the lack of detection of CD44s. Although J173
has a strong binding ability to SKNO-1 cell surface (Fig. 5B),
it does not induce apoptosis in SKNO-1 cells (data not shown).
These data suggest that the apoptosis induction ability of A3D8
in leukemia cells is mediated with its strong binding to CD44s.

Merge

Discussion

Apoptosis induction has been found to be an important
requirement in inducing malignant cell death by chemothera-
peutic agents.”? Although AML cells respond to chemothera-
peutic agents which induce apoptosis (mainly through the
mitochondrial-mediated pathway),? resistance and relapse due
to failure of targeting leukemic stem cells are barriers to the cure
of this disease.”* CD44 is not only used as a marker to isolate
leukemic stem cells but also is found to be one reason for resis-
tance to chemotherapy.! Targeting CD44 should be helpful for

the eradication of leukemic stem cells and cure of leukemia.?
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Figure 3. Disruption of lipid rafts with MCD abrogates A3D8-induced
apoptosis in NB4 cells. NB4 cells were treated with A3D8 at 2.5 wg/ml
for 2 d and then with 2.5 mg/ml MCD for 30 min. MCD was washed out
and cells were treated with or without A3D8 2.5 g/ml for another 24 h.
Lipid rafts were determined with a confocal microscopy (A). Cells were
fixed and stained with the FITC-Ctx B subunit to identify rafts (green
fluorescence) and nuclei were identified by staining with DAPI. The
percentage of apoptotic cells in NB cells treated with A3D8 and/or MCD
was measured by FACS after staining with Annexin-V (B). The relative
levels of cleaved caspase-3, -8 and PARP in NB cells treated with A3D8
and/or MCD were analyzed by western blotting (C).

CD44 is a receptor for HA. CD44 ligation by HA has been
found to increase the levels of anti-apoptotic proteins Mcl-1 and
BelxL which protect cells from chemotherapy-induced apopto-
sis.?*?” CD44 ligation by HA also increases the level of MDR1
which lead to chemotherapy resistance.?® Recently it has been
shown that CD44 expression is associated with Fas-mediated
apoptosis. CD44s enhances Fas L-induced apoptosis’ while
CD44yv inhibits Fas L-induced apoptosis.® The approach to over-
come chemotherapy resistance by blocking HA binding to CD44
has been developed, but limited progress has been made so far.

Ligation of CD44 with the A3D8 antibody, but not with the
J173 antibody, induces apoptosis in NB4 cells (Fig. 1).*" HL-60
cells did not respond to A3D8-induced apoptosis (Fig. 6A).
Although both A3D8 and J173 were generated against human
antigen CD44 standard form, using Western blot analysis we
found that A3D8 binds to CD44s, not to CD44v (Fig. 5A). The
binding ability of J173 to CD44 proteins is different from that of
A3DS8 based upon the Western blot analysis. J173 binds to high
MW CD44yv, but not to CD44s (Fig. 5A). These data indicate
that A3D8 has higher affinity than J173 to CD44s. A3D8 has
been used to examine the expression of CD44s in ovarian carci-
noma.? Since J173 does not bind to CD44s and does not induce
apoptosis in NB4 cells, it seems that A3D8-induced apoptosis in
NB4 cells is mediated through its selective binding to CD44s.
Using Western blot analysis it has been shown that breast cancer
MDA-MB-231 cells express CD44s.>° We used MDA-MB-231
cells as a control to confirm the CD44s expression in NB4 cells
by probing with A3D8 antibody (data not shown). The expres-
sion of CD44 in HL-60 cells is controversial.*’ We did not detect
any band of CD44 protein by probing with A3D8 in HL-60
cells, but detected multiple weak bands of high MW CD44 by
probing with J173 (Fig. 5A). Using FACS we further confirm
that HL-60 cells do express very low levels of cell surface CD44
stained with both A3D8 and J173 (Fig. 5B). The fusion protein,
AMLI-ETO, increases the expression of CD44 in AML cells.?
SKNO-I cells, which contain AMLI-ETO, express higher levels
of CD44s and CD44v than NB4 cells as determined by probing
with A3D8 and J173, respectively (Fig. 5). SKNO-1 cells were
more sensitive than NB4 and HL-60 cells to A3D8-induced
apoptosis (Fig. 6A). Therefore, the insensitivity of HL-60 cells to
A3D8-induced apoptosis is due to defect of CD44s expression.
Since J173 does not induce apoptosis in both NB4 and SKNO-1
cells even it has a strong binding ability to cell surface CD44,
it suggests that binding to CD44s, but not to CD44yv, leads to
apoptosis induction.
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CD44s enhances Fas L-induced apoptosis through activa-
tion of Fas.” Fas-mediated apoptosis can be initiated by several
agents through lipid raft clustering without participation of
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Figure 4. HMWHA and J173 neither induce apoptosis nor induce
clustering of lipid rafts in NB4 cells. NB4 cells were treated with HMWHA
350 pg/ml, J173 2.5 pg/ml, A3D8 2.5 ng/ml and dialyzed A3D8 (A3D8-
D) 2.5 pg/ml for 72 h. The percentage of apoptotic cells was deter-
mined by FACS after staining with annexin-V (A). Lipid raft organization
was determined by confocal microscopy after staining with the FITC-
CtxB subunit to identify lipid rafts (green fluorescence) and to identify
nuclei by staining with DAPI (B).

Fas L.>? Treatment with either edelfosine or resveratrol has been
found to induce translocation of Fas and FADD into lipid rafts
followed by activation of caspase-8.3* We and other group have
found that A3D8-induced apoptosis in NB4 cells is correlated

1280 Cancer Biology & Therapy

with the activation of caspase-8 (Fig. 1B)," suggesting that lipid
raft-mediated Fas activation could be induced by A3D8 treat-
ment. By measuring lipid raft clustering with FITC-Ctx B and
Fas distribution in NB4 cells treated with A3D8, we observed
lipid raft clustering with aggregated Fas (Fig. 2). Interruption
of lipid rafts by MCD inhibited A3D8-induced apoptosis and
caspase-8 activation (Fig. 3). These data indicate that A3D8-
induced apoptosis in NB4 cells is mediated though lipid raft
clustering due to binding to CD44s. NB4 cells have been found
to be sensitive to apoptosis induction by many agents including
arsenic trioxide through a mitochondrial-mediated pathway.?
Since A3DS8 is provided in a solution containing sodium azide,
we tested if sodium azide in the preparation induces apoptosis in
NB4 cells. Sodium azide at a concentration existed in the A3D8
solution induced minimal (< 10%) apoptosis. We found that
sodium azide could induce evident apoptosis at much higher con-
centration in NB4 cells through a mitochondrial-mediated path-
way (data not shown). Sodium azide was dialyzed against PBS
from A3D8 and we found that the dialyzed A3D8 is effective to
induce apoptosis and lipid raft clustering in NB4 cells (Fig. 4).
These data imply that the apoptosis induction by A3D8 in NB4
cells is due to its binding to CD44s, but not due to the existence
of sodium azide. However, the existence of sodium azide in the
preparation may enhance A3D8-induced apoptosis. Overall, our
data suggest that the levels of CD44s expression is an important
factor in determining cell sensitivity to A3D8-induced apoptosis
and the A3D8 antibody may have beneficial therapeutic effects
in AML cells which express high levels of CD44s such as those
containing AMLI-ETO fusion protein.

Materials and Methods

Reagents. Monoclonal antibody (mAb) clone A3D8, methyl-
B-cyclodextrin (MCD) and fluorescein isothiocyanate (FITC)-
cholera toxin B subunit (FITC-Ctx B) were purchased from
Sigma. mAb J173 was purchased from Beckman Coulter. Normal
mouse IgG was obtained from Santa Cruz Biotechnology, Inc.
Antibodies to poly-ADP-ribose polymerase (PARP), caspase-3
and caspase-8 were obtained from BD Biosciences, to cleaved-
caspase-3, caspase-9 and cleaved-caspase-9 from Cell Signaling;
To Fas (clone CHII) from Millipore; to GAPDH from
Calbiochem. The pancaspase inhibitor Z-VAD, the caspase-8
inhibitor Z-IETD and the caspase-9 inhibitor Z-LEHD were
obtained from Calbiochem.

Cell culture and CD44 ligation. Human myeloid leukemia
cell lines NB4 (provided by Dr M. Lanotte),** HL-60 (obtained
from ATCC) and SKNO-1 (provided by Dr Y. Honma)*
were cultured in RPMI 1640 medium supplemented with
100 units/mL penicillin, 100 pg/mL streptomycin, 1 mmol/L
L-glutamine and 10% (v/v) heat-inactivated fetal bovine serum
(FBS). All cells were cultured by initially seeding 1 x 10° cells/
ml and treated with 1.25, 2.5 or 5 pg/ml A3D8 antibody or J173
antibody for 1 to 3 days.

Quantitation of apoptotic cells. Levels of apoptotic cells were
determined by the annexin V assay. The annexin V assay was
done according to the manufacturer’s instructions in the annexin
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V-FITC Apoptosis Detection Kit (BD
Biosciences). In general, 10° cells were
washed twice with phosphate buffered
saline (PBS) and then exposed to annexin
V-FITC and prodidum iodide (PI) in
binding buffer for 15 min in the dark
at room temperature. The analysis was
done by fluorescence-activated cell sort-
ing (FACS). Fluorescence signals were
detected at 518 and 620 nm for FITC
and PI detection, respectively. For each
analysis, 10,000 events were recorded.
Data were analyzed using CELLQuest
(BD Biosciences) software.

‘Western blot analysis. Protein extracts
(50 pg) prepared with radioimmuno-
precipitation assay buffer [50 mmol/L
Tris-HCI, 150 mmol/L NaCl, 0.1%
SDS, 1% NP40, 0.5% sodium deoxy-
cholate, 1 mmol/L phenylmethylsulfo-
nyl fluoride, 100 pwmol/L leupeptin and
2 pwg/mL aprotinin (pH, 8.0)] were sepa-
rated on 8% or 12% sodium dodecyl sul-
fate-polyacrylamide gels and transferred
to nitrocellulose membranes. The mem-
branes were stained with 0.2% Ponceau
S red to assure equal protein loading and
transfer. After blocking with 5% nonfat
milk, the membranes were incubated
with specific antibodies overnight at 4°C.
Immunocomplexes were visualized using
enhanced chemiluminescence Western
blotting detection reagents (Amersham
Biosciences, Inc.).

Confocal microscopic analysis. NB4
cells (1 x 10°) treated with mouse IgG
or A3D8 were cyto-spun to a micro-
scope slide with a Shandon CytoSpin II1
Cytocentrifuge. Then cells were fixed
in 4% neutral paraformaldehyde for
30 min, washed in PBS, permeabilized
in a solution containing 0.1% Triton
X-100/0.05% NP40/PBS and blocked
with 1% BSA. Cells on the slides were
incubated with the anti-human Fas
monoclonal mouse antibody (diluted
1:150 in PBS) at 4°C for overnight,
washed with PBS for 3 times and then
incubated for 1 h at 4°C with Alexa
Fluor 594 goat anti-mouse IgG antibody
(diluted 1:150 in 1% BSA). The slides
were washed with PBS and then were

incubated with FITC-Ctx B at 4°C for

2 h, following by staining DNA with 4',6-diamidino-2-phenylin-
dole (DAPI) for 10 min. The immunofluorescence of the stained were seeded at 1 x 10° cells and then treated with or with-

cells was examined by Leica SP5 DMI confocal microscope.” out 2.5 pg/ml A3D8 for 48 h. These cells were washed with
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Figure 5. A3D8 and J173 antibodies have different binding abilities to HL-60, SKNO-1 and NB4 cells.
(A) Western blot analysis of CD44 protein levels. Cellular lysates were isolated from HL-60, SKNO-1
and NB4 cells, subjected to 8% SDS-gel electrophoresis and then probed with either A3D8 or

J173 antibody. (B) Cell surface CD44 binding of A3D8 and J173. HL-60, SKNO-1 and NB4 cells were
incubated with mouse IgG, A3D8 and J173 first and then FITC labeled secondary antibody. The
fluorescence strength was determined by FACS.
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Figure 6. SKNO-1 cells, but not HL-60 cells, are sensitive to A3D8-
induced apoptosis and caspase-8 activation. SKNO-1 cells were treated
with or without 2.5 p.g/ml A3D8 for 2 days and HL-60 cells were treated
with or without 2.5 pg/ml A3D8 for 3 days. Apoptotic cells were de-
termined by FACS after staining with annexin-V (A). The relative levels
of cleaved PARP, caspase-3 and -8 were analyzed by western blotting
analysis (B).
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serum-free medium three times and treated with 2.5 mg/ml
MCD for 30 min at 37°C in serum-free medium. Cells were
washed three times with PBS, resuspended in culture medium
with serum containing with or without 2.5 wg/ml A3D8 and
cultured for another 24 h.%

Detection of cell surface CD44. Cells (2 x 10°) were incu-
bated in 100 pl diluent (PBS with 1% BSA and 0.1% NaN,) with
5 wl A3DS8, J173 and mouse IgG for 30 min at room tempera-
ture. Cells were washed twice with 2 ml PBS. Cells were stained
with FITC-labeled anti-mouse antibody (1:1,000, Millipore) in
100 pl diluents and kept in dark for 30 min. Cells were washed
three times with PBS and analyzed with a FACS Calibur. Data
were analyzed using CELLQuest (BD Biosciences) software.

Statistical analysis. Data were analyzed for statistical sig-
nificance using the Student’s t-test (Microsoft Excel, Microsoft
Corp.). A p value of less than 0.05 was considered statistically
significant.
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