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Abstract

In the present study we investigate the effects of small interfering RNA (siRNA)-mediated silencing of prohibitins (Phbs) gene expressions on gastric carcinoma cell
proliferation and apoptosis in vitro and in vivo. Firstly, Phbs proteins in five human gastric carcinoma cell lines were evaluated by Western blotting. Then three siRNA
sequences targeting Phbs were designed and transfected into the cancer cell line with the highest Phbs protein expressions. The cell proliferation and apoptosis were
analyzed by MTT and flow cytometry methods. In vivo, the effects of siRNAs on the proliferation and apoptosis were assayed in xenografted tumors of nude mice.
Phbs proteins were expressed highest in gastric carcinoma cell line SGC7901. The cell proliferation significantly decreased upon Phbs silencing. The cell percentage
in S phase was significantly lower in Phbs silenced groups, and the apoptotic cell ratio was significantly higher. siRNA targeting Phbs significantly inhibited the
growth of the xenografted tumors. Further, Bel-2 and Bax was respectively downregulated and upregulated after the Phbs silencing in the xenografted tumors. Cas-
pase-3 and caspase-9 activities were significantly enhanced in the Phbs-silenced tumors. In summary, siRNA-mediated silencings of Phbs inhibit proliferation and

promotes apoptosis of gastric carcinoma cells SGC7901 in vitro and in vivo, suggesting key roles of Phbs in the development of SGC7901 cell line.
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Introduction

Currently, gastric carcinoma is the most common
gastrointestinal cancer, and it has the first mortality in
malignancies in China (1-3). While the etiology of gas-
tric carcinoma is not yet fully clarified, several risk fac-
tors, including biological (i.e. inflammatory gastrointes-
tinal disease), genetic (i.e. chromosomal defects), and
behavioral (i.e. irregular diet), have been identified in
some degree. Now, the most effective treatment stra-
tegy available is surgical resection followed by chemo/
radiotherapy; however, this type of intervention is only
successful if applied at early disease stages. Delayed
diagnosis or treatment limits the options of clinical ma-
nagement to palliative therapy.

With the development and application of molecular
biology techniques, people have recognized that the
genesis and development of gastric carcinoma is a com-
plicated process involving multiple factors including a
variety of molecular mechanisms and signal transduc-
tion pathways. Even so, the mechanisms for the genesis
and development of gastric carcinoma are not fully un-
derstood. Therefore, it is important to search for specific
molecular markers for early diagnosis and prognosis of
gastric carcinoma.

Prohibitins (Phbs), anti-proliferative proteins have
been confirmed to be potential targets for tumor protein
suppression. In 1989, McClung (4) firstly cloned Phbs
from rat liver cells. Phbs mainly contains two subtypes
Phbl and Phb2. Prohibitin 1 (Phbl), a highly conserved
protein and its homologue prohibitin 2 (Phb2) mainly
localizes to the inner mitochondrial membrane.

Human Phbl and Phb2 widely distribute in B cell
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surface and inner mitochondrial membrane of almost
all the cells (5,6). Phbs significantly express in tubular
epithelial cells and stromal cells of rat and human. An
in vitro experiment showed that Phb1 transferred from
nucleus to cytoplasm under stimulation of apoptotic
signal in breast cancer cells. Zhou et al. (7) found that
a small amount expressions of Phbs in fibroblast nuclei.
Moreover, Phbs proteins exist in blood circulation. The
biological functions of Phbs include maintaining the
integrity of mitochondrial structure and function, parti-
cipating early signal transduction of B cells, inhibiting
transforming growth factor-B1-induced fibroblast proli-
feration and activation, negative control of gene trans-
cription, and etc.

Recent studies have shown that the Phbs are promi-
sing candidate markers of tumorigenesis. A proteomic
profiling analysis of lung squamous cell carcinoma
found that Phbs strongly correlated with the develop-
ment of tumor (8). The chromosomal location of the hu-
man Phbl gene adjacent to the BRCA1 cancer suppres-
sor gene has led to researchers hypothesizing its invol-
vement in breast cancer (9), supported by a subsequent
study of Jupe et al. (10) that a polymorphism in the
3'-untranslated region of Phbl was shown to be highly
correlated with premenopausal breast cancer. In addi-
tion, downregulation of the Phbl/2 complex has been
observed in androgen-induced prostate cancer tissue
(11), early gastric cancer and hepatocellular carcinoma
(12). The studies on the correlation between Phbs and
gastric carcinoma are few. Liu et al. found that suppres-
sion of miR-27a inhibits gastric cancer cell growth. And
prohibitin is identified as a potential miR-27a target,
combining bioinformatics and microarray analysis (13).
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It has been mentioned that the anti-proliferative
function once thought of Phbs were later attributed to
3> UTR of the Phbs genes. Further, the anti-apoptotic
function of Phbs was also reported that while total Phbs
expressions were not changed, the protein was enriched
in lipid rafts after ultraviolet B (UVB) irradiation. Re-
duced expressions of Phbs using siRNA knockdown
resulted in an increase in cellular apoptosis after UVB
irradiation (14). Based on these results, in order to cla-
rify the roles of Phbs in the development of gastric car-
cinoma, in the present study we employed RNA inter-
ference (RNAIi) in human gastric cancer cell lines and
assessed the effects on proliferation and apoptosis by a
series of in vitro and in vivo experiments.

Materials and methods

Cell lines and culture conditions

Five human gastric cancer cell lines including
SGC7901, AGS, BGC-27, MGC-803, and BGC-823
and a normal gastric mucosa cell line GES-1 were pro-
vided by the Cell Resource Center of the Shanghai Life
Sciences Institute at the Chinese Academy of Sciences
(Shanghai, China). All the lines were cultured in high
glucose Dulbecco’s modified Eagle’s medium (DMEM)
supplemented with 10% fetal bovine serum (FBS) and
grown at 37°C in an atomosphere of 5% CO,. When
cells reached 90% confluence (about every three days),
they were passaged by trypsinization. Passages 3-5
were used for experimental analyses.

Experimental animals

Specific pathogen free (SPF) BALB-c nude mice 3-4
weeks weighing 18-20 g were obtained from the Ex-
perimental Animal Center of Central South University
(Changsha, China). The SPF animal room was maintai-
ned at 22 + 2°C and 30%-60% relative humidity. The
mice were given free access to food and water. All the
experiments were conducted in accordance with the
national guidelines for the care and use of laboratory
animals. This study was approved by the Ethnic Com-
mittee of Affiliated Changzheng Hospital of the Second
Military Medical University (Shanghai, China).

Real-time PCR assay

Total RNA was extracted from about 50 mg of the
SGC7901 cells by the TRIzol reagent (Invitrogen) with
DNase I treatment, and used as template (2 pg) for
reverse transcription with AMV reverse transcriptase.
The resultant cDNA (2 pL) was amplified in a 50 pL
reaction system consisting of 25 pL of real-time PCR
SYBR Green I master mix, 2 uL of forward and reverse
primers (10 umol/L each), and 21 uL of ddH,O. Pri-
mers were synthesized by Invitrogen Co., Ltd (Shan-
ghai, China) and listed in Table 1. The thermal cycling
conditions included 40 cycles of denaturation at 95°C
for 4.5 min and annealing at 56°C for 1 min. The data
were analyzed by the Gene Expression module of the
1Q5 optical system software (Bio-Rad, Hercules, CA,
USA). Triplicate reactions were performed and the rela-
tive fold-change of gene expression was determined by
normalizing to B-actin and calculating the 2AAC7(15)
(7500 system SDS software, version 1.2.3; Applied Bio-
systems, Foster City, USA).
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Western blotting analysis

The SGC7901 cells (at 90% confluency) adhered to
the culture flask were washed twice with phosphate-
buffered saline (PBS; 0.01 mol/L, pH 7.4) and lysed
by covering with cell lysis buffer containing phenyl-
methanesulfonyl fluoride (PMSF) and incubating on
ice. A cell curat was used to collect the lysates into cen-
trifuge tubes, after which the lysates of the respective
cell lines were vortexed for 30 min. Total protein was
collected by centrifugation (13,000 x g, 10 min, C) and
measured using a BCA protein assay kit (Pierce, Rock-
ford, IL, USA).

The respective total protein samples (about 50 pg)
were separated by 12% SDS-PAGE and transferred
onto a polyvinylidene fluoride membrane. After bloc-
king with 5% skim milk for 4 h and washing with Tris-
buffered saline (TBS; 3 x 5 min), the membrane was
incubated overnight at room temperature with the pri-
mary antibody (rabbit anti-human Phbs polyclonal anti-
body, 1:200 (Abcam, Cambridge, UK; internal control:
GAPDH antibody, 1:1000 (Snata cruz, CA, USA)),
followed by a 4 h incubation at room temperature with
the appropriate secondary antibody (for Phbs: horsera-
dish peroxidase (HRP)-conjugated goat anti-rabbit IgG,
1:2000 (Zhongshan Golden Bridge Biotechnology Co.,
Beijing, China); for GAPDH: Goat anti-mouse IgG,
1:2000 (Zhongshan Golden Bridge Biotechnology Co.,
Beijing, China). Immunoreactive bands were detec-
ted by enhanced chemiluminescence (ECL) reagent
(Pierce), visualized by autoradiography, and quantified
by the Quantity One analysis system (Bio-Rad, Her-
cules, CA, USA).

Cell transfection

Three small interfering (si)RNA sequences targe-
ting Phbs were designed according to the Phbs genes
sequence from GenBank and synthesized by Invitrogen
Co., Ltd (Shanghai, China). The sequences, designa-
ted as sSiRNA1-P, siRNA2-P, and siRNA3-P, are listed
in Table 2. An siRNA of random sequence was also
synthesized for use as a negative control (NC).

The gastric cancer cell line showing the highest
protein expressions of Phbs by Western blotting was
selected for use in all subsequent experiments. The cells
were washed twice with serum-free DMEM medium,
digested with 0.25% trypsin, and made into a single
cell suspension for seeding into a 6-well plate (1x10%/
well). After overnight growth at 37°C in 5% CO,, the
medium was replaced with fresh serum-free DMEM.
Meanwhile, 5 pL of Lipofectamine 2000 (Invitrogen
Co. Ltd., Shanghai, China) was diluted with 250 uL
of serum-free DMEM and incubated for 5 min at room
temperature before 5 uL of each siRNA (dissolved in
DEPC-treated water, 20 pM) was respectively mixed
into the solution by gentle stirring and incubated at
room temperature for 20 min. The respective Lipofec-
tamine 2000-siRNA complexes were then added to the
cells. After transfection for 72 h, the cells were collected
and the mRNA and protein were determined by qRT-
PCR and immunofluorescence assays.

Cell proliferation assay
Cell proliferation was assessed by MTT assay. Brie-
fly, the 3-5 passage SGC7901 cells treated with siRNA-
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P or negative control were seeded in a 96-well plate
(2x103-3x103%/well) (200 pl/well) in Dulbecco’s Modi-
fied Eagle Medium (DMEM) (Invitrogen, Shanghai,
China) supplemented with 10% FBS. After a culture for
24, 48, or 72 hours, 20 pL of MTT solution (5 mg/mL)
was added to each well and co-incubated for another 4
hours. Then the medium was removed followed by the
adding of 150 ul of DMSQO. The plate was shaken for 10
min to completely dissolve the crystallized precipitate.
The cell viability/cytotoxicity was assessed by measu-
ring the optical density (OD) at 450 nm in a microplate
reader (EXL-800 Thermo Fisher Scientific, Waltham,
MA, USA). Data from triplicate samples were averaged
and plotted on a growth curve.

Cell cycle and apoptosis assays

Cell cycle assay: The SGC7901 cells (1x10°-5x10%)
treated with siRNA-P or negative control were cultu-
red in DMEM supplemented with 10% FBS for 3 days.
After that, the cells were digested by using 0.25% tryp-
sin and harvest. Then they were centrifuged at 80 rpm
for 5 min at 4°C. The pellet was re-suspended in 0.01 M
PBS. After that, the cells were fixed in 70% cold etha-
nol at 4°C for 24 hours followed by an co-incubation
with RNAase and then labeld by BrdU. Cell cycle was
analyzed by a flow cytometry (FCM) (Olympus, Tokyo,
Japan) (at 488 nm excitation wavelength and 530 nm
emission wavelength).

Cell apoptosis assay (FCM): siRNA-transfected
SGC7901 cells were washed with PBS twice, the cells
(1x103-5x10%) were then resuspended in 500 pL of bin-
ding buffer and sequentially mixed with 5 pL of An-
nexin V-FITC (KeyGEN Biotech, Nanjing, China) fol-
lowed by 5 uL of PI. The cells were incubated at room
temperature in the dark for 5-10 min. Apoptotic cells
were detected by a FCM (at 488 nm excitation wave-
length and 530 nm emission wavelength) and observed
under a fluorescence microscopy.

Cell apoptosis assay (TUNEL): The SGC7901
cells were seeded in 24-well plates (4x10*mL). After
culture for 72 hours, the cells were fixed using 3.7%
neutral formalin for 10 minutes at room temperature.
Then rehydrated with a gradient of ethanol (100%, 95%,
and 70%, 5 minutes each). They were then washed with
PBS for 10 minutes, and 50 pL of cytonin (R&D Sys-
tems, USA) was added to each well an another incu-
bation for 30 minutes. They were further washed with
DNase-free water twice and 2 minutes each time, and
then incubated with fresh 3% H,O, at room temperature
for 5 minutes. 0.01 M PBS was then used to wash the
cells for 1 minute, followed by TdT labeling at room
temperature for 5 minutes. Each well was added with
50 pL labeling mix and incubated at 37°C for 1 hour.
The reaction was stopped with TdT stopping buffer at
room temperature for 5 minutes, followed by an incuba-
tion with 50 pL of steptavidin-HRP detection solution
at room temperature for 20 minutes, and then washed
with PBS twice. The cell nuclei were examined under
a microscope for green fluorescence labeling as indica-
tion of apoptotic cells.

Establishment of xenogrft model of human gastric
cancer in nude mice
BALB-c nude mice with half males and half females
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were subcutaneously inoculated with 0.2 mL of prepa-
red SGC7901 cell suspension (2x10’/mL). Subsequent-
ly, the tumor formation was successively observed.
Normally, a rice-like scleroma would be present 7 days
post the inoculation, which indicated a successful esta-
blishment of transplanted tumor animal model. Then
the animals were randomly divided into five groups in-
cluding” a blank group, a negative control group, and
three siRNA-transfected groups. Briefly, the mice in
the blank group were subcutaneously injected with 50
pL of normal saline. The negativel control group was
injected with 50 pL of a complex solution containing
5 uL of PGCsi3.0 plasmid in combination with 15uL
of Lipofectamine 2000 and 30uL of normal saline. The
siRNA-transfected group was injected with 50 puL of a
complex solution containing 5 uL of siRNA-prohibitin
plasmid in combination with 15 pL of Lipofectamine
2000 and 30 pL of normal saline. The general condi-
tions of the animals, including mention, diet, activity,
and etc. were observed and recorded. Tumor volume
was also observed and recorded every one week to plot
a growth curve. The tumor suppression rate was cacu-
lated in accordance with the following formula. Tumor
suppression rate=(Tumor volume treated-Tumor vo-
lume control)/ Tumor volume control*100%.
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Figure 1. Western blotting analysis of Phbs protein expressions
in five gastric carcinoma cell lines tested. Protein expressions of
Phbs are variable in different carcinoma cell lines. There are lowest
Phbs expressions in a normal gastric mucosa cell line GES-1, and
the highest expressions in SGC7901 cell line. Data are presented as
mean (n=3) + SEM. "P<0.05, ""P<0.01 vs. GES-1.

Results

Phbs proteins are expressed in all five gastric carci-
noma cell lines tested

Phbs proteins were detected in all the five gastric car-
cinoma cell lines and a normal gastric mucosa cell line
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GES-1, the highest level was detected in the SGC7901
and the lowest expression was found in GES-1 (Fig. 1).
Thus, SGC7901 cells were selected for the subsequent
RNAI analyses of the functional roles of Phbs.

Transfection of SGC7901 cells with the siRNAs tar-
geting Phbs sequences (siRNA-P1, siRNA-P2, and siR-
NA-P3) led to significantly decreased Phbs mRNA and
protein expressions. The siRNA-P1 had the most robust
knock-down efficiency (Fig. 2).

SiRNA targeting Phbs inhibits the proliferation of gas-
tric carcinoma cell

The MTT result revealed that there was no signifi-
cant difference in growth rate between negative control-
treated and the control (Fig. 3). siRNA targeting Phbs
(siRNA1-P, siRNA2-P, and siRNA3-P) significantly
inhibited the growth of the cancer cells at 48 and 72 h
(P<0.05). And siRNA1-P achieved the most efficiency
in the growth inhibition (P<0.01). The results above
suggested that Phbs could promote the cell growth,
while the Phbs inhibition by siRNA inhibited the cell
proliferation.

siRNA-silenced Phbs SGC-7091 cells are arrested at
the G /S phase and the Phbs silencing enhances cell
apoptosis

The Phbs-silenced cells showed a cell cycle distri-
bution that was distinctive from the control cells (Fig.
4A). Specifically, the Phbs-silenced cells had a much
lower proportion of cells in the S phase (siRNA1-P:
13.6+3.2%, siRNA2-P: 16.0+3.3%, and siRNA3-P:
18.5£2.1% vs. NC: 32.6+6.8%, P<0.05), which sug-
gested that Phbs play roles in G,/S phase transition and
that Phbs exert cell cycle regulatory functions in the S
phase.

In the absence of a chemotherapeutic agent 5-FU,
we detected the apoptosis of gastric carcinoma cell by
TUNEL. The result showed that the negative control
had no significant effect on the apoptosis of the cancer
cells (Fig. 4B). Actually, Phbs silencing by siRNA-P
significantly promoted the cell apoptosis. Compared to
the normal control, siRNA targeting Phbs (siRNA1-P,
siRNA2-P, and siRNA3-P) remarkably increased apop-
totic cell number (P<0.01) (Fig. 4B). Among the three
siRNA, the apoptotic cell number was highest in siR-
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Figure 2. Assays of Phbs mRNA and protein after treatment of siRNA targeting Phbs. A, qRT-PCR assay of Phbs mRNAs after the silences in
the SGC-7901 cells. B, Immunofluorescence assay of Phbs proteins after silences in the SGC-7901 cells. Phbs expressions are significant reduced

both at mRNA and protein levels after the siRNAs treatments, and siRNA-P1 got the most effective inhibition. Data are presented as mean (n=3)

+ SEM. "P<0.05, "P<0.01 vs. Control.
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Figure 3. The effect of siRNA targeting Phbs on the growth of
gastric carcinoma cell SGC7901. The cancer cell growth was not
significantly inhibited by the treatment of siRNA-C. However, all
the Phbs siRNAs significantly inhibited the cancer cell growth from
the 24" hour. And siRNA3-P got the highest inhibition effect. Data
are presented as mean (n=3) = SEM. "P<0.05, *P<0.01 vs. Control.

NA1-P-treated (Fig. 4B), which suggested siRNA1-P
was most efficient in promoting cell apoptosis.
In order to investigate the effects of Phbs silen-

Control Negative

200
16.0
120
80
40
00

The number of apoptotic cells number
(per mm2)

I I S
Ty §F F§

cing on chemotherapeutic susceptibility, we employed
gastric carcinoma cells (siRNA-treated or not) pre-
treated with 5-FU (50 mg/L). Then the cell apoptosis
was assayed. The result revealed that compared with
the control, siRNAs-P significantly increased the cell
apoptosis, indicating increased susceptibility of the gas-
tric carcinoma cells to 5-FU (Fig. 4C), suggesting key
roles of Phbs in the resistance of chemotherapy.

Phbs silencings by siRNAs inhibit tumor growth in
nude mice

The tumor volumes in groups were gradually in-
creased along with the prolongation of the time. Inte-
restingly, the growth rate was significantly lower in the
siRNA-P-treated group than that in the control group
7, 14, and 21 day after the inoculation (P<0.01) (Fig.
5). And siRNA1-P achieved the highest inhibition effi-
ciency.

siRNA-mediated Phbs silencing upregulates Bax,
Caspase-3, -9 expressions and downregulates Bcl-2
expression in the transplanted tumor tissues from the
nude mice

Western blotting results showed that siRNA-me-
diated Phbs significantly upregulated Bax, Caspase-3,
-9 expressions and downregulated Bcl-2 level (Fig. 6).
And siRNA1-P displayed a most efficient regulation on
the apoptosis-related molecules. It suggested that Phbs
silencing significantly increased cancer cell apoptosis,
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Figure 4. Apoptosis of gastric carcinoma cell SGC-7091 silenced by siRNAs targeting Phbs. A, Cell cycle assay of siRNA-silenced Phbs SGC-
7091 cells. The SGC-7091 cells are arrested at the G /S phase; B, Immunofluorescence analysis of the apoptotic cell number of siRNA-silenced
Phbs SGC-7091 cells. The apoptotic cell number is significantly increased after the silence of Phbs in the SGC-7091 cells; C, FCM assay of cell
apoptosis in Phbs-silenced SGC-7091 cells pretreated with 5-FU. The cell apoptosis proportion is elevated in the siRNA-silenced Phbs SGC-7091

cells. Data are presented as mean (n=3) + SEM. "P<0.01 vs. Control.
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Figure 5. The tumor volumes of nude mice in groups at specific
time spots. The tumor volumes of nude mice after the siRNAs treat-
ments were significantly smaller than that in the control group. The
tumor volume was smallest in the siRNA3-P group. Data are pres-
ented as mean (n=6) = SEM. "P<0.05, P<0.01 vs. Control.

which might be associated with the growth suppression
of the transplanted tumor.

Discussion

RNAIi has been widely applied in gene diagnosis,
gene therapy, drug screening, and etc. This technique
has many sepecial advantages including high speci-
ficity, efficiency, high speed, and stability (16). In the
present study we designed three sepecial siRNAs tar-
geting Phbs. The qRT-PCR and immunofluorescence
assays revealed that siRNA tareting Phbs efficiently
knockdown Phbs at both mRNA and protein levels in
gastric carcinoma cell line SGC7901 which has highest
Phbs protein expressions among the cell lines tested.

It has confirmed that Phbs play important roles in
cell growth, cell differentiation, apoptosis, and etc. Phbs
interact with cell cycle regulatory proteins and their re-
lated signaling pathways to display its anti-proliferative
activity (17). When pRb is inactivated, Phbs downregu-
late E2F activation, which in turn suppresses cell apop-
tosis (18). Upregulated expression of the Phbs complex
was present in clinical tumor specimens, including those
from bladder (19), prostate (20), and lung (21).

To the best of our knowledge, it is first time for us to
investigate the roles of Phbs in proliferation and apopto-
sis of gastric carcinoma cell line SGC7901 in vitro and
in vivo. Although it was originally identified by its abi-
lity to inhibit G1/S progression in human fibroblasts, its
role as tumor suppressor is debated. In the present study
we found Phbs overexpressions in the gastric carcinoma
tested, compared to a normal gastric mucosa cell line
GES-1. Then we silenced the Phbs by using siRNA-me-
diated silencing in gastric carcinoma cell lines descri-
bed herein. Actually, siRNA-mediated silencing of Phbs
significantly suppressed cell growth. Our finding is
consistent to the study of Sievers et al (22). They found
that prohibitins are required for cancer cell proliferation
and adhesion. Down-regulation of prohibitin expression
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drastically reduced the rate of cell division. Further, loss
of prohibitins did lead to a reduced growth capability
independent of anchorage (22). However, our results are
contradictory to some other finding (13). We speculated
that these apparently inconsistent results may merely re-
flect differences in the cell types used or the Phbs phos-
phorylation state. In addition, we also found that siR-
NA-mediated Phbs silencing promoted cell apoptosis in
the absence or presence of 5-FU and arrested cell cycle
at the G /S phase transition. The results above suggested
that on one hand siRNA-mediated Phbs silencing alone
promoted cancer cell apoptosis, on the other hand the
Phbs silencing significantly increased chemotherapeutic
susceptibility of tumor cells that was helpful to improve
chemotherapeutical efficiency and lower the chemothe-
rapeutics dose to reduce the side effects.

It has been found that the anti-proliferative func-
tion of Phbs was later attributed to 3 UTR of the Phbs
genes. Further, the anti-apoptotic function of Phbs was
also reported that while total Phbs expressions were not
changed, the proteins were enriched in lipid rafts after
UVB irradiation. Reduced expressions of Phbs using
siRNA knockdown resulted in an increase in cellular
apoptosis after UVB irradiation (14). These findings
were also consistent with our study. We also found that
Phbs knockdown mediated by siRNA significantly pro-
moted the SGC7901 cell apoptosis.

Subsequently, we investigated the roles of Phbs
in nude mice inoculated with siRNA-P-treated gas-
tric carcinoma cell. The in vivo experiment results were
consistent with the finding in vitro. siRNA-silenced
Phbs significantly inhibited the tumor growth. Cell pro-
liferation plays a key role in the genesis and develop-
ment of cancer. Accordingly, a promising therapeutic
approach for inhibiting cancer cell growth is targeted re-
pression of gene expression and/or protein activity that
otherwise promotes proliferation. Further, we measured
the expressions of apoptosis-related molecules such as
Bax, Bcl-2, Caspase-3, and Caspase-9. As expected,
siRNA-mediated Phbs silencings significantly upregu-
lated Bax, Caspase-3, and Caspase-9 and downregula-
ted Bcl-2, which closely associated with the increased
cell apoptosis.

In summary, our findings suggest that Phbs play im-
portant roles in the proliferation and apoptosis of gas-
tric carcinoma cell line SGC7901 in vitro and in vivo,
Upregulated Bax, Caspase-3, and Caspase-9 and down-
regulated Bcl-2 were invovled in this event.
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