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Molecular targeting of Bcl-2 overcomes prostate cancer cell

adaptation to XIAP gene downregulation

Y Nakano, V Bilim, K Yuuki, A Muto, T Kato, A Nagaoka and Y Tomita

Department of Urology, Yamagata University School of Medicine, Yamagata, Japan

X-linked inhibitor of apoptosis (XIAP) is a suppressor of apoptosis that supports an increased
survival and resistance to chemotherapy of human prostate cancer (PCa) cells. Effects of transient
(24 h) and chronic (beyond 1 month) downregulation of XIAP in DU145 hormone refractory prostate
cancer (HRPC) cells were studied. We found that transient downregulation of XIAP by siRNAs
resulted in an increase of apoptosis and a decrease in Bcl-2 levels and sensitized PCa cells to
cisplatin. XIAP downregulation by shRNA vector stable transfection led to upregulation of Bcl-2
protein. Our results identify the adaptability of PCa cells to chronic loss of XIAP in part through
upregulation of Bcl-2 and indicate that multitargeting approach is the most effective application in
the chemotherapy of human HRPC.
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Introduction

Prostate cancer (PCa) has become the sixth leading
cancer in men in Japan (National Cancer Institute,
Cancer Information Service) and the incidence is
increasing steadily with an estimated 30 000 new cases
yearly by 2015. PCa is the cause of 3.5% of cancer-related
deaths in Japan, and the death rate due to PCa has
increased ninefold during the past 30 years. In the
United States, it is the second leading cause of cancer
death in men. In cases of local recurrence or systemic
disease, hormonal therapy is applied. However, it is
palliative, ultimately resulting in the emergence of
androgen-insensitive clones and death from the disease.
Cytotoxic chemotherapy with taxanes has been demon-
strating promising results but its effectiveness in patients
with hormone refractory prostate cancer (HRPC) is far
from satisfactory.1–3 New molecular targeting drugs are
undergoing trials.4,5 So far, patients with HRPC have
several treatment options but none of them has a great
impact on survival. Thus, there is a vital necessity for
new therapeutic modalities.

Emergence of HRPC is associated with continuous
signaling through androgen receptors (ARs) even in the
absence or decreased milieu of androgens. This is caused
by altered expression of coregulators, mutation in ARs
leading to relaxed affinity for various ligands or even

ligand-independent activation. HRPC has been also
associated with abrogation of apoptosis and multiple
changes in intracellular signaling pathways. DU145 cells
do not harbor AR, distinguishing them from clinical
HRPC. Nevertheless, these cells are independent of
androgen and are one of the most popular in vitro
models of HPRC.

Levels of inhibitor of apoptosis (IAP) family members
were shown to be increased in PCa compared with
normal prostate epithelium6 and were present in
cultured PCa cell lines.7 Moreover, resistance to che-
motherapeutic drugs and tumor-necrosis factor (TNF)
family ligands was attributed to high levels of expression
of IAP family members.8,9 The IAP family member
survivin was also shown to interfere with hormonal
therapy10 and X-linked inhibitor of apoptosis (XIAP)
contributed to the resistance of circulating prostate cells
to anoikis.11 Targeting IAPs in PCa by antisense
oligonucleotides resulted in a reversal of drug resis-
tance.9,12 Acquired resistance is one of major problems in
developing new treatment modalities. In the clinical
setting, cancer treatment takes a long time and constitu-
tive suppression of XIAP is a better in vitro model to
characterize new treatment options. Constitutive deple-
tion of antiapoptotic proteins in cancer cells can promote
further changes leading to resistance rather than suscept-
ibility to apoptosis. Thus, knockdown of Bcl-xL, another
important antiapoptotic molecule in PCa cell lines,
resulted in phenotypic changes and resistance to
chemotherapeutic drugs.13

Recently, siRNA has emerged as a powerful means to
downregulate gene expression. To the best of our
knowledge, this is the first report on the use of siRNA
to suppress XIAP in PCa cells. Furthermore, we
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compared effects of acute (by siRNA) and constitutive
(utilizing shRNA expression vector) depletion of XIAP
in the DU145 HRPC cell line and studied limiting
factors for possible future clinical applications of these
modalities.

Materials and methods

Cell culture
An established HRPC cell lines, DU145 and PC3 as well
as hormone-sensitive cell line LNCaP were obtained
from the American Type Culture Collection (Rockville,
MD, USA) and cultured as described previously.14 The
cells were grown in RPMI 1640 medium (Gibco BRL, NY,
USA) supplemented with 10% fetal calf serum (CSL
Limited, Victoria, Australia), 1% MEM nonessential
amino acids (Gibco BRL), 100 mM of 1% MEM sodium
pyruvate solution (Gibco BRL) and 50 mg ml�1 kanamy-
cin (referred to as complete medium) in an incubator at
37 1C containing 5% CO2. The small-molecule Bcl-2
inhibitor HA14-1, a ligand of a Bcl-2 surface pocket
(molecular weight 409, micromolar affinity to Bcl-215),
was purchased from Calbiochem (San Diego, CA, USA),
cisplatin was from Nippon Kayaku (Tokyo, Japan), and
docetaxel was from Sigma-Aldrich Japan (Tokyo, Japan).

Immunoblotting
Immunoblotting was performed as described pre-
viously.16 horseradish peroxidase-labeled secondary
antibody was detected using a SuperSignal West Pico
Substrate (Pierce, Rockford, IL, USA) according to the
manufacturer’s instructions. b-Actin was used as a
loading control. The images were analyzed using
UN-SCAN-Itgel Automated Digitizing System software
(version 5.1 for Windows, Silk Scientific Inc., Orem, UT,
USA). The following antibodies were used: anti-XIAP
(clone 2F1, MBL, Nagoya, Japan), anti-Bcl-2 (clone 124,
Dako, Japan), anti-Bcl-X, anti-cIAP1, anti-cIAP2 and anti-
p65 nuclear factor-kB (NF-kB) were from Becton Dick-
inson (Franklin Lakes, NJ, USA).

RNA extraction, real-time RT-PCR and microarray

analysis
Total cellular RNA was extracted using the SV total RNA
Isolation System (Promega, Madison, WI, USA) and the
first-strand DNA was synthesized using a cDNA Reverse
Transcription Kit (Applied Biosystems Japan, Tokyo,
Japan) following the manufacturer’s instructions. Real-
time quantitative RT-PCR was performed in the 7300
Real Time PCR System (Applied Biosystems Japan).
We used predesigned TaqMan Gene Expression Assays
(Applied Biosystems Japan) targeting human Bcl-2
(Hs00236808_s1) mRNA and glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH, 4352934E) as an endo-
genous control. Each experiment was repeated three
times to confirm reproducibility with the reaction in
triplicate wells for each sample using a TaqMan
Universal PCR Master Mix (Applied Biosystems Japan)
according to the standard protocol. The expression of the
target mRNA was quantified relative to that of the

GAPDH mRNA and parental cells or untreated controls
were used as a reference.

Expression profiling was completed using Affymetrix
GeneChip Human Genome U133 plus 2.0 Array micro-
arrays. The data were subsequently analyzed by using
the GeneSpring GX Workgroup and Viewer software
package.

RNA interference
Three XIAP-targeting shRNA vectors were generated
using pcPURU6b-i-cassette with the target sequences
50-GTAGAAGAGTTTAATAGAT-30 (TA0025-1), 50-GCCG
GAATCTTAATATTCG-30 (TA0025-2) and 50-AGGTGA
AGGTGATAAAGTA-30 (TA0025-4) by the TaKaRa Bio
company (Shiga, Japan). Transfection was carried out
using TransIT-LT1 Transfection Reagent (Mirus Bio
Corporation, Madison, WI, USA). In preliminary experi-
ments, TA0025-4 demonstrated the highest ability to
suppress XIAP and was selected for further experiments.
For the generation of stable transfectant clones, the
transfected cells were selected with puromycin for 3–4
weeks. Twenty selected clones were screened for XIAP
expression and clones 3 and 10 with the lowest levels of
XIAP (32 and 2.3% to control, respectively) were selected
for further experiments. We also isolated puromycin-
resistant mock transfectants, produced by transfection of
a vector carrying an irrelevant sequence (50-CACCTTT
TTTT-30) with no mammalian homology. Transient
treatment was carried out using two XIAP-specific
siRNAs TOMY and KON produced by the TaKaRa Bio
company (Shiga, Japan; the sequences were not disclosed
by the supplier) with the help of TransIT-TKO Transfec-
tion Reagent (Mirus Bio Corporation). Final concentra-
tion of siRNAs in the medium was 10 nM.

Measurement of cell viability
Cell viability was detected with a colorimetric assay, the
CellTiter 96 AQueous One Solution Cell Proliferation
Assay (Promega) utilizing tetrazolium compound ac-
cording to the manufacturer’s instructions. Each dose
was examined in four or six wells of 96-well plate (BD
Falcon, Becton Dickinson) and the mean and standard
deviation were calculated. Each experiment was re-
peated at least three times and representative results
are presented.

Detection of apoptosis
Cells were cultured in Lab-Tek Chambers (Nunc Inc.,
Naperville, IL, USA), treated with siRNA and/or
cisplatin. Apoptotic morphological changes were
detected with Hoechst 33342 (Dojindo Laboratories,
Kumamoto, Japan) staining followed by observation
under phase contrast and fluorescence microscopes.

Statistical analysis
Continuous variables are presented as the mean±s.d.
Continuous variables in the present study met the
criteria for a normal distribution and were assumed to
be parametric. They were analyzed using a two-tailed
t-test or one-way analysis of variance (ANOVA, with a
posttest to compare all pairs of values) where appro-
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priate. P-values lower than 0.05 were considered
statistically significant. Analysis was performed using
GraphPad Prism version 3.02 for Windows (GraphPad
Software Inc., San Diego, CA, USA).

Results

DU145 expressed the highest levels of XIAP among

examined PCa cell lines
Among the three PCa cells examined LNCaP, hormone-
sensitive cell line, expressed the lowest levels of XIAP,
and DU145 showed the highest amount of XIAP (relative
density (XIAP/actin) was 8 times higher than in LNCap
and 1.5 times higher than in PC3). Moreover, cIAP-2
protein was detected only in DU145 (Figure 1).

Transient knockdown of XIAP by siRNA sensitized

DU145 cells to cisplatin
The transient transfection of DU145 cells with XIAP-
targeting siRNAs for 24 h produced a prominent down-
regulation of XIAP expression (to 46.5% by KON and
22.7% by TOMY; Figure 2a). XIAP was knocked down to
undetectable levels at 48 and 72 h after transfection (data
not shown). Pretreatment with either KON or TOMY
resulted in a slight but significant (Po0.01) decrease in
the number of cells (Figure 2b) accompanied by an
appearance of cleaved poly-(ADP-ribose)polymerase
(PARP; Figure 2c). Both siRNA sequences also sensitized
the cells to cisplatin (Po0.0001; Figure 3a), but did not
exert any effect on susceptibility to docetaxel (Figure 3b).
The decrease in cell numbers and appearance of
morphologically typical apoptotic cells were confirmed
by examining Hoechst 33342 micrographs (Figure 4).

Clones with stable downregulation of XIAP were more

sensitive to cisplatin than parental and mock cells
To explore the effect of a constitutive decrease in the
expression of XIAP on cell survival and susceptibility to
apoptosis, we generated clones of DU145 PCa cells stably
transfected with an shRNA expressing vector-targeting
XIAP (TA0025-4) as well as a control vector. Twenty
clones were selected for screening. XIAP protein was
suppressed by 68% in clone 3 and by 97.7% in clone 10
(Figure 5a), and these two clones were selected for
further experiments. Clones 3 and 10, as well as the mock
clone, did not demonstrate any morphological difference
from the parental cells (data not shown). As XIAP was

linked not only to apoptosis but also to cell prolifera-
tion,17 we analyzed the doubling time of the parental,
mock and transfectant clones. Proliferation rates did not
differ between the two transfectants, mock transfectant
and parental cells (data not shown). As in the case of
transient transfection, the cells demonstrated equal
sensitivity to docetaxel (data not shown), but unexpect-
edly, resistance to cisplatin was increased in clone 10
followed by clone 3, with equal sensitivity in the parental
and mock clones (Figure 5b).

Bcl-2 expression increased in cells with stable

downregulation of XIAP
To search for the cause of the increased resistance to
cisplatin we examined a panel of apoptosis-related genes
by performing a western blot analysis for a panel of Bcl-2
and IAP family members. The only protein showing
changes in clones 3 and 10 was Bcl-2 (Figure 6a),
increasing 4.3- and 8.29-fold, respectively. Bcl-2 mRNA
also increased significantly in these clones (Figure 6b).

To search for a possible explanation of this phenom-
enon, we examined Bcl-2 expression in transient trans-
fectants. Bcl-2 protein was reduced to 50.4 and 35.0%
(Figure 7a) and the mRNA was decreased to 49.1 and
59.5%, respectively at 24 h (Figure 7b). Longer transfec-
tion up to 72 h did not demonstrate any increased of

cIAP-2 72kDa

XIAP 57kDa

Actin 46kDa

DU145 LNCaP PC3

Figure 1 Western blot analysis of X-linked inhibitor of apoptosis
(XIAP) and cIAP-2 using three prostate cancer (Pca) cell lines,
DU145, LNCaP and PC3.
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Figure 2 Western blot analysis of X-linked inhibitor of apoptosis
(XIAP) (a, figures above indicate fold change of protein levels) and
poly-(ADP-ribose)polymerase (PARP) (c); cleaved PARP product
was detected after XIAP knockdown with siRNA (KON and TOMY
sequences). MTS (3-[4,5-dimethylthiazol-2-yl]-5-[3-carboxymethoxy-
phenyl]-2-[4-sulfophenyl]-2H-tetrazolium) viability assay (b) of
untreated cells and cells transiently transfected for 24 h with either
of the two XIAP-targeting siRNA sequences (KON, TOMY, final
concentration 10 nM) DU145 cells.
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Bcl-2 either (data not shown). Other IAP family members
like c-IAP1 and c-IAP2 as well as Bcl-x’s splice variants
were not changed (data not shown). The NF-kB p65
subunit also decreased to 20.2 and 13.0% compared to
the control baseline after treatment with KON and
TOMY, respectively (Figure 7c), although it was un-
changed in stable clones (Figure 6a).

To estimate the functional significance of Bcl-2 over-
expression in stable clones, cells were treated with HA14-
1, a small-molecule Bcl-2 inhibitor. Apoptosis was
induced more prominently in clone 10 with the highest
levels of Bcl-2 among the cells examined (Figure 6c).

Microarray analysis
To expand the search for putative genes, a microarray
analysis was performed. Changes of gene expression
observed in mock cells compared with parental cells
were elucidated to be nonspecific and those genes were
excluded from further analysis. The expression of 360
and 287 genes increased twofold or more in clone 3 and
clone 10, respectively. Among them, expression of 37
genes increased in both clones 3 and 10. The number of
apoptosis-related genes was 24, 12 and 2, respectively
(Table 1). The expression of 995 genes in clone 3 and 826
genes in clone 10 decreased by half or more compared

with parental cells. Among them, expression of 189 genes
decreased in both clones 3 and 10. The number of
apoptosis-related genes was 30, 29 and 7, respectively
(Table 2).

It is obvious that the total number of genes whose
expression decreased exceeded the number of genes
whose expression increased; however, this difference
was not prominent among apoptosis-related genes.
Genes downregulated in both clones after XIAP shRNA
stable transfection were mainly related to TNFa family-
related signaling, including Fas, caspase-8 apoptosis
regulator, TNFa-induced protein and phosphoinositide-
3 kinase regulatory subunit (Table 2). The two genes that
were upregulated twofold or more in both clones
(Table 1) were Fas-activated serine/threonine kinase
and Cullin 4A, last is known to be involved in
ubiquitination and subsequent proteasomal degradation
of target proteins, particularly in response to radiation-
induced DNA damage. It is interesting that clusterin, a
protein notorious for resistance to apoptosis in HRPC,
was upregulated in clone 10.

Discussion

Docetaxel-based regimens are the new standard for
treating advanced HRPC.18 Although platinum-based
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Figure 3 MTS (3-[4,5-dimethylthiazol-2-yl]-5-[3-carboxymethoxy-
phenyl]-2-[4-sulfophenyl]-2H-tetrazolium) viability assay of DU145
cells transiently transfected with X-linked inhibitor of apoptosis
(XIAP) siRNAs (final concentration 10 nM) for 24 h and posttreated
with indicated concentrations of cisplatin (a) or docetaxel (b) for
another 24 h. For statistical analysis one-way analysis of variance
(ANOVA) was applied with a Tukey’s multiple comparison posttest
(difference was found between parental/control and KON/TOMY);
***Po0.001.
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UntreatedUntreated

ControlControl

KON

TOMY

Figure 4 Hoechst 33342 photo of DU145 cells treated for 24 h with
X-linked inhibitor of apoptosis (XIAP) siRNA only (final concentra-
tion 10 nM, left) or posttreated with 10 mg ml�1 cisplatin for 24 h
(right). DU145 cells were either left untreated, or treated with
transfection reagent only or either of the two siRNA sequences. The
photos were taken using Axiovert 200 Zeiss microscope at � 100
magnification. Typical apoptotic cells containing condensed and
fragmented nuclei are pointed with arrowheads.

Adaptation to XIAP gene downregulation
Y Nakano et al

37

Prostate Cancer and Prostatic Diseases



chemotherapy drugs have a moderate level of clinical
activity against HRPC, recent clinical trials revealed that
they may have potential as second-line chemotherapy
drugs.19

Earlier, we demonstrated the importance of XIAP to
the malignant potential of transitional cell cancer (TCC)
and chemosensitization of TCC by XIAP antisense
oligonucleotide.20 A decrease in levels of XIAP has been
also identified to be a key factor in cisplatin sensitivity
and XIAP antisense oligonucleotide-potentiated cisplatin
sensitivity in DU145 PCa cells.9 siRNA technology is
much more able to suppress target genes than antisense
oligonucleotides and, to our knowledge, has not been
previously applied to XIAP in PCa cells. The transient
transfection of DU145 cells with two different XIAP-
targeting siRNAs produced a prominent downregulation
of XIAP (Figure 2a) that per se resulted in apoptosis
(Figures 2b, c, 4a and b) and significantly increased
sensitivity to cisplatin (Po0.0001; Figures 3a, 4a and b).

One of the features of cancer cells is their adaptability,
which can interfere with treatment modalities. Clinical
response can be achieved only by continuous suppres-
sion of cell proliferation and constant inhibition of
prosurvival molecules in cancer cells. It has been
reported that constitutive antisense RNA downregula-
tion of Bcl-xL in PCa cells led to resistance to cytotoxic
agents, a decrease in the growth rate and a drastic
upregulation of XIAP expression.13 Here we generated
and characterized XIAP shRNA stable clones of DU145.
In viability assay clones 3 and 10 unexpectedly demon-
strated increased resistance to cisplatin with a significant

difference in the IC50 among clones 3, 10 and the mock or
parental clones (Figure 5b).

We analyzed the expression of Bcl-2 and XIAP families
of antiapoptotic proteins searching for an explanation of
this phenomenon. Bcl-2 increased at both the mRNA and
protein levels (Figure 6a) whereas there was no change in
the other molecules examined (Figure 6a; data not
shown). Then we examined the status of Bcl-2 and its
family members in transiently transfected cells. Bcl-2
protein and mRNA levels decreased in the transiently
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Figure 5 Immunoblotting for X-linked inhibitor of apoptosis
(XIAP) (a, figures above indicate fold change of protein levels)
after stable transfection of XIAP shRNA vector into DU145 cells.
b-Actin was applied as a control for loading. Figures above the
blots represent relative values of band densitometry. MTS (3-[4,5-
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2H-tetrazolium) cell viability assay of XIAP-targeting stable transfec-
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with indicated concentrations of cisplatin (b) for 24 h.
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Figure 6 Immunoblotting for Bcl-2 (figures above indicate fold
change of protein levels), Bcl-x and nuclear factor-kB (NF-kB) (a) in
stably transfected clones. b-Actin was applied as a control for
loading. Figures above the blots represent relative values of Bcl-2
band densitometry. Fold change of relative Bcl-2 mRNA expression
(calculated as a ratio of Bcl-2/glyceraldehyde-3-phosphate dehy-
drogenase, GAPDH) (b) detected by real-time RT-PCR utilizing
TaqMan technology. MTS cell viability assay of X-linked inhibitor of
apoptosis (XIAP)-targeting stable transfectant clones as well as
parental cells and mock transfectants treated with indicated
concentrations of HA14-1 Bcl-2 small-molecule inhibitor (c) for 24 h.
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transfected cells (Figure 7a). Both Bcl-x splice variants, as
well as c-IAP1 and c-IAP2 proteins, were unchanged.
The decrease of Bcl-2 can be explained as either a
nonspecific or specific indirect effect of XIAP siRNAs.
The last hypothesis is supported by the finding that the
two different siRNA sequences (KON and TOMY) had a
similar effect on Bcl-2 and Bcl-x expression and the last
was not modulated by this treatment. The downregula-
tion of Bcl-2 was altered at the transcriptional level, and
not by accelerated degradation, as confirmed by quanti-
tative RT-PCR (Figure 7b). We tried to look for potential
mechanisms of this phenomenon. It has been reported on
the presence of the autoregulation of XIAP NF-kB
loop.17,21,22 Bcl-2 is one of the downstream genes of
NF-kB.23 Thus, XIAP downregulation may result
indirectly in decreased Bcl-2 expression. In fact, XIAP
siRNA treatment produced a reduction in NF-kB protein
(Figure 7c).

Different from transient treatment with XIAP siRNAs,
Bcl-2 was upregulated even in the unchanged milieu of
the p65 NF-kB subunit (Figure 6a). To check the func-
tional effect of Bcl-2 inhibition on the stable transfectants,
we treated the cells with HA14-1, a small-molecule Bcl-2
inhibitor, which induced apoptosis more prominently
in clone 10 with the highest levels of Bcl-2 and the
maximum suppression of XIAP among the cells exami-
ned. The reason that clone 3 was less resistant to HA14-1
may be the amount of Bcl-2 protein (roughly one half of
that in clone 10) and suppressed but still detectable levels
of XIAP.

Looking for other candidates responsible for the
increased resistance of stable clones, we performed a
microarray analysis. Some proapoptotic genes were
downregulated and others upregulated in clones 3 and
10. However, it is difficult to draw a conclusion as to the
cause of the resistance of these clones to apoptosis based
on the results of a microarray analysis. Some molecules
that demonstrated drastic changes in their protein levels,
like Bcl-2, did not surpass the twofold cutoff in the
microarray analysis, although real-time RT-PCR showed
threefold rise in Bcl-2 mRNA. Many proteins are known
to undergo posttranscriptional regulation, like IAP
family members, whereas others experience posttransla-
tional modifications that result in stability or gain/loss of
function.

In contrast to cisplatin, docetaxel induced cell death to
the same degree in the parental cells, transient transfec-
tants as well as mock transfectants, and clones 3 and 10
(Figure 3b ; data not shown). There is strong evidence of
docetaxel efficacy in HRPC.24 Docetaxel is a taxoid that
inhibits the depolymerization of microtubules, which
disturbs the normal mitotic machinery and leads to
aberrant mitosis and cell-cycle arrest25 with apoptosis.
However, docetaxel has another mechanism of inducing
apoptosis by serine phosphorylating Bcl-2,25–28 which
ultimately results in its inhibition and apoptosis. The fact
that parental cells and transfectants differ in sensitivity to
cisplatin and docetaxel is of great interest. The examina-
tion of Bcl-2 phosphorylation status following the
treatment with the two compounds exceeds the scope
of the present paper and an additional investigation is
deemed to be necessary for a thorough study of this
phenomenon.

Conclusion

XIAP downregulation is a potent means to overcome the
resistance of HRPC to chemotherapeutic agents. XIAP
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Figure 7 Immunoblotting for Bcl-2 (a, figures above indicate fold
change of protein levels) and nuclear factor-kB (NF-kB) (c) after
transient transfection of siRNA into DU145 cells. b-Actin was
applied as a control for loading. Figures above the blots represent
relative values of band densitometry. Fold change of relative Bcl-2
mRNA expression (calculated as a ratio of Bcl-2/glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) (b) detected by real-time
RT-PCR utilizing TaqMan technology.

Table 1 Apoptosis-related genes, which expression increased two
times and more in both clones 3 and 10

Gene name Description

227757_at Cullin 4A
210975_x_at Fas-activated serine/threonine kinase

Table 2 Apoptosis-related genes, which expression decreased to
one-half or lower in both clones 3 and 10

Gene name Description

219209_at Interferon induced with helicase C domain 1
202643_s_at Tumor-necrosis factor (TNF)-a-induced protein 3
212240_s_at Phosphoinositide-3-kinase, regulatory subunit 1

(p85-a)
211317_s_at CASP8 and FADD-like apoptosis regulator
211527_x_at Vascular endothelial growth factor A
216252_x_at Fas (TNF receptor superfamily, member 6)
209310_s_at Caspase 4, apoptosis-related cysteine peptidase
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downregulation also results in a decrease of Bcl-2
presumably via NF-kB suppression. However, long-term
XIAP downregulation produces an upregulation of Bcl-2
by a poorly understood mechanism and rebound in drug
resistance. Further study of the link between IAP and
Bcl-2 is necessary, but the possibility of adaptation to
long-term exposure for XIAP siRNA should be kept in
mind while developing new therapeutic agents for
HRPC.
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