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Abstract. Although the inhibitor of apoptosis protein-like
protein-2 (ILP-2) has been shown as a serological biomarker
for breast cancer, its effect on breast cancer cell growth
remains elusive. The present study aimed to determine the
role of ILP-2 in breast cancer cell growth. We used immu-
nohistochemistry to analyze ILP-2 expression in 59 tissue
paraffin-embedded blocks, which included 35 breast cancer
tissues and 24 galactophore hyperplasia tissues. Western blot
analysis was used to detect protein expression levels of ILP-2
in breast cancer cell lines such as HCC-1937, MX-1 and MCF-7
as well as breast gland cell line MCF 10A. ILP-2 was silenced
by siRNA in HCC-1937, MX-1 and MCF-7 cell lines. MTT
assays, scratch assays and AO-EB double staining analysis
were conducted to evidence the role of ILP-2 on breast cancer
cell growth. Results from this study showed increased ILP-2
expression in breast cancer tissues and breast cancer cell lines
such as HCC-1937, MX-1 and MCF-7. Cell viability or rate
of cell migration of HCC-1937, MX-1 and MCF-7 cell lines
was significantly inhibited when ILP-2 was knocked down by
siRNA. The apoptosis rate of HCC-1937, MX-1 and MCF-7
cell lines was increased when compared with that of the
control group. Thus, ILP-2 plays an active role in the growth
of breast cancer cells.

Introduction

Inhibitors of apoptosis proteins (IAPs) are involved in cell
death, migration and cell cycle (1). They exhibit an important
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role in maintaining the balance between cell death and cell
growth (2,3). IAPs may effectively suppress cell apoptosis
and promote cell growth (4). Additionally, IAP deregulation
may accelerate cell canceration and provide a new target for
anticancer therapy (5).

Following identification of the first human IAP protein,
neuronal apoptosis inhibitory protein (NAIP) (6), eight
proteins of IAP family have been identified: protein
(NAIP/BIRC1/NLRB), cellular IAP1/human IAP2/
BIRC2, cellular IAP2/human TAP1/BIRC3, X-linked
IAP (XIAP)/BIRC4, survivin/BIRCS, baculoviral TAP
repeat-containing ubiquitin-conjugating enzyme/apollon/
BIRC6, Livin/melanoma-IAP/BIRC7/KIAP and inhibitory of
apoptosis proteins-like protein-2 (ILP-2)/testis-specific IAP
(Ts-IAP)/hILP-2/BIRCS (5,7,8).

ILP-2 was initially detected in the human testis (9,10)
and in our previous study, we showed that ILP-2 is a novel
serological biomarker for breast cancer (8). In this study, we
identified whether ILP-2 led to breast cancer progression. We
analyzed the expression levels of ILP-2 in breast cancer tissue
samples by immunohistochemistry, followed by detection of
ILP-2 expression in breast cancer cell lines through western
blot analysis. We further investigated the influence of ILP-2
in breast cancer growth via MTT assay, scratch assay and
acridine orange/ethidium bromide (AO/EB)double-staining
analysis in ascertaining the specific role of ILP-2 in breast
cancer. Furthermore, we knocked down ILP-2 by siRNA to
elucidate its role in breast cancer.

Materials and methods

Statement of Ethics. The present study was approved by Jishou
University Ethics Committee (Jishou, China). All participated
patients received and approved the written informed consent
before joining the study.

Patient samples.Fifty-nine pathological samples were provided
by the First Affiliated Hospital, College of Medical Science,
Jishou University (Jishou, China). These samples included
35 breast cancer and 24 galactophore hyperplasia tissues.
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The average age of breast cancer patients and galactophore
hyperplasia patients was 47 and 32 years, respectively. These
samples were collected from July 2013 to October 2013. Breast
cancer samples were collected from stage II patients diagnosed
according to cancer pathology standards, which are scored on
the formation of the gland tumor, the polymorphism of nucleus
and the fission count, and designated the infiltrating ductal
carcinoma for level I on the total score 3-5, level II on 6-7 and
level IIT on 8-9. In addition, galactophore hyperplasia samples
were from breast fibroadenoma patients.

Immunohistochemistry. Tissue paraffin-embedded blocks
were cut into 4 ym-thick slices and pasted on the glass slide.
These blocks were dewaxed by dimethylbenzene and dehy-
drated in graded series of alcohol. Peroxidase was inactivated
by incubation with 3% hydrogen peroxide at 25°C for 10 min.
Antigens were retrieved by heating a citrate-buffered solution
in the microwave for 10 min. Tissue sections were incubated
with 5% bovine serum albumin (BSA) for 13 min at room
temperature and then incubated with ILP-2 (rabbit IgG; dilu-
tion 1:500; cat. no. sc-130107; Santa Cruz Biotechnology,
Inc., CA, USA) overnight at 4°C. Slices were visualized
with 3,3'-diaminobenzidine kit (Beyotime Institute of Biote-
chnology, Shanghai, China) for 5 min, and then stained by
hematoxylin and examined under light microscopy.

Western blot analysis. HCC-1937, MX-1, MCF-7 and
MCEF-10A cell lines (5x10° cells/cell line) were separately
collected and western blot analysis was performed. Briefly,
total proteins were extracted from cells with RIPA buffer
(20 mM Tris, pH 7.5, 150 mM NacCl, 1% Triton X-100, 0.1%
SDS and 1% deoxycholate) containing protease inhibitors.
The total protein concentration was determined using a
BCA Protein Assay kit (Applygen Technologies Inc., Beijing,
China). Thirty micrograms of total protein was separated
on a 10% SDS-polyacrylamide gel and then transferred onto
polyvinylidene fluoride (PVDF) membranes (Merck KGaA,
Darmstadt, Germany). The membranes were blocked with
TBST (Tris-buffered saline and Tween-20) and 5% skim
milk powder for 2 h, then incubated with primary anti-
bodies against ILP-2 (rabbit IgG, 1:1,000; cat. no. Ab9664;
Abcam, Cambrige, UK) and tubulin (rabbit IgG, 1:1,000;
cat. no. 11224-1-AP; Proteintech Group, Wuhan, China)
overnight at 4°C. On the second day, the membranes were
washed by TBST and incubated with a goat anti-rabbit immu-
noglobulin G-horseradish peroxidase (IgG-HRP) (anti-rabbit
IgG, 1:5,000; cat. no. ZB-2301; ZSGB-BIO, Beijing, China) for
1 h at room temperature. An enhanced chemiluminescence
detection system (Super ECL Plus; Applygen Technologies)
was used to visualize immunoreactive proteins. The protein
band was visualized by chemical chemiluminescence imaging
system (Beijing Sage Creation Science Co., Ltd., Beijing,
China). The images were analyzed with ImageJ (National
Institutes of Health, Bethesda, MD, USA). Tubulin was used
as an internal control.

RNA interference (RNAi). According to the manufacturer's
instructions, Invitrogen™ Lipofectamine 2000 (Thermo
Fisher Scientific, Inc., MA, USA) and small interfering RNA
[siRNA-5, siRNA-3, siRNA-1519, siRNA-1643 and negative
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control (NC)] (Shanghai GenePharma Co., Ltd., Shanghai,
China) were separately gently mixed at a volume ratio
of 1:1 and stored for 20 min at room temperature. Mixed
Lipofectamine 2000 and small interfering RNA were added to
MCF-7 cells in the logarithmic growth phase and cultivated in
5% CO, for 24 h at 37°C, wherein the small interfering RNA
had a final concentration of 50 nM. Interference effects on
ILP-2 expression were analyzed via western blot analysis.

Mixed Lipofectamine 2000 and small interfering RNA
(siRNA-5, siRNA-3 and NC) were correspondingly added
to the HCC-1937, MX-1 and MCF-7 cells in the logarithmic
growth phase and cultivated in 5% CO, for 24, 48 and 72 h at
37°C. Total proteins were separately extracted. After deter-
mining protein concentration using the BCA kit (Beyotime
Institute of Biotechnology, Shanghai, China), proteins were
analyzed by western blot analysis.

MTT assays. HCC-1937, MX-1 and MCF-7 cells in the loga-
rithmic phase were simultaneously digested with trypsin,
re-suspended in complete culture medium and arranged in
four groups: The siRNA-5 group, the siRNA-3 group, the NC
group and HCC-1937 or MX-1 or MCF-7 cell group. Four
groups of cells were separately seeded on 2x10° cells/well in
three 96-well plates, wherein every cell group was arranged in
6-wells, incubated in 5% CO, for 24 h at 37°C and mixed with
the small interfering RNA. Following cultivation of the four
cell groups for 24,48 and 72 h, 10 ul of MTT (5 mg/ml) (Beijing
Dingguo Biotechnology, Beijing, China) was separately added
to each well. The medium was discarded 4 h later and 100 pl
dimethyl sulfoxide (DMSO; Shanghai Pharmaceutical Group
Co., Ltd., Shanghai, China) was added to each well to stop
the reaction. After vortexing for 10 min at room temperature,
optical density was measured at 490 nm using a microplate
reader (Biotek ELx800; BioTek Instruments, Winooski, VT,
USA).

Scratch assays. Five parallel lines were scratched on the back
of a 6-well plate per well. Four groups of HCC-1937, MX-1 and
MCF-7 cells in the logarithmic phase, analogous to MTT assay
procedure, were simultaneously seeded on 1x10* cells/well in
a 6-well plate, cultivated in 5% CO, for 24 h at 37°C, mixed
with small interfering RNA and incubated for 24 h. Three
vertical scratch wounds were separately made on parallel
lines by a sterile pipette tip in the four cell groups. Cells
were cultivated in a 5% CO, at 37°C. Three scratch wound
areas were measured by an Olympus CKX41 inverted micro-
scope (Olympus Corp., Tokyo, Japan) for 0, 24, 48 and 72 h.
Experiments were triplicated.

AO/EB double staining analysis. HCC-1937, MX-1 and
MCEF-7 cells in the logarithmic growth phase were adhered to
coverslips in the well of a 6-well plate (1x10* cells/well) and
cultivated in 5% CO, for 24 h at 37°C. Mixed small interfering
RNA (siRNA-5, siRNA-3 and NC) and Lipofectamine 2000
were simultaneously added to the HCC-1937, MX-1 and MCF-7
cells and subsequently cultivated in 5% CO, for 24,48 and 72 h
at 37°C. Culture medium was removed and cells were washed
with phosphate-buffered saline (PBS) twice. Dye Reagents 1
and 2 were mixed at a volume ratio of 1:1 and diluted by PBS at
aratio of 1:25. Diluted staining agent was dropped into breast



. DIDOS
EJ PUBLICATIONS

A Breast cancer

Positive expression of ILP-2

Breast cancer

ONCOLOGY REPORTS 40: 2047-2055, 2018

2049

Galactophore hyperplasia

9T =

» \‘\ -
PR A . s & -
g W= ZF 4
& » 3
'J A A = |
- - *"™ -
y W=
=a . 7.
g s\
- = =
- r e
-y ’ - v
> ] .
A e ¢ - ~ s
- y 7
S 100 pme
- L ]
& —_
e
»og "
' -
(%) - : .
n=24
o
P

o

R

Galactophore hyperplasia

Figure 1. (A) Immunohistochemistry of ILP-2 expression in tissues. Samples of 35 breast cancers and 24 galactophore hyperplasias were analyzed. Scale
bar, 100 gm. (B) The positive rate of breast cancers and galactophore hyperplasias was 62.9 and 25%, respectively. Groups were compared by conducting >

test and t-test. "P<0.05 vs. the galactophore hyperplasia samples; n=59.

cancer cells and cultivated in the darkroom for 5 min at room
temperature. Coverslips were examined under an Olympus
BXS51 inverted fluorescence microscope (Olympus Corp.) at
an excitation/emission wavelength of 498/516 nm.

Statistical analysis. Histograms were constructed by
GraphPad Prism 5 (GraphPad Software, Inc., La Jolla , CA,
USA). Statistical analysis was performed by conducting
¥’ test, t-test, one-way ANOVA, or post hoc Bonferroni tests
by SPSS statistics 17.0 (SPSS, Inc., Chicago, IL, USA). A level
of P<0.05 was considered statistically significant.

Results

Breast cancer tissues have high ILP-2 expression.
Paraffin-embedded blocks were analyzed using immunohis-
tochemical analysis to investigate ILP-2 protein expression
in the tissues. As shown in Fig. 1A and B, expression levels
of ILP-2 in breast cancer tissues were significantly increased
in comparison to levels noted in the galactophore hyperplasia
tissues (P<0.05). In addition, positive rates of ILP-2 expression
in breast cancers were higher than that in the galactophore
hyperplasias (Table I) (¥*=8.183, P<0.01). Our results indicate
high ILP-2 expression levels in breast cancer tissues.

ILP-2 is highly expressed in breast cancer cells. Western
blot analysis was employed to analyze ILP-2 expression in
the 4 breast cancer cell lines. As shown in Fig. 2, protein
expression levels of ILP-2 in the breast cancer cell lines such
as HCC-1937 (P<0.05), MX-1 (P<0.01) and MCF-7 (P<0.01)
were significantly increased when compared with that of the

Table I. Immunohistochemical analysis of ILP-2 in breast
tissues.

Protein expression

of ILP-2
Group n Positive Negative Positive rate (%)
Breast cancer 35 22 13 62.9°
Galactophore 24 6 18 25
hyperplasia

%*=8.183;*P<0.01.ILP-2, inhibitor of apoptosis protein-like protein-2.

breast epithelial cell line MCF-10A. These results corroborate
the immunohistochemical results, evidencing the highly
expressed levels of ILP-2 breast cancer cells.

SiIRNA-5 sequence inhibits ILP-2 expression in breast cancer
cell lines. We employed western blot analysis to analyze the
interference effect of five siRNAs on ILP-2 expression in the
MCF-7 cell line. As shown in Fig. 3, when ILP-2 was specifi-
cally knocked down by five siRNAs (siRNA-5, siRNA-3, NC,
siRNA-1519 and siRNA-1643), which follow the sequences as
depicted in Table II, ILP-2 expression was notably decreased
in the siRNA-5 group (P<0.001) in comparison to that of
the MCF-7 group. These results indicate that the siRNA-5
sequence show the highest interference efficiency on ILP-2
expression.
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Table II. siRNA sequences.
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Name Sense (5'-3") Antisense (5'-3")

siRNA-5 CUAUACGAAUGGGAUUUGATT UCAAAUCCCAUUCGUAUAGTT
siRNA-3 UGGUACAAACUACCAAGAATT UUCUUGGUAGUUUGUACCATT
siRNA-1519 GGUACAAACUACCAAGAAATT UUUCUUGGUAGUUUGUACCTT
siRNA-1643 GAGGAAAGAAUUCAAACAUTT AUGUUUGAAUUCUUUCCUCTT

Negative control

UUCUCCGAACGUGUCACGUTT

ACGUGACACGUUCGGAGAATT
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Figure 2. Western blot analysis indicating ILP-2 protein expression in
MCEF-10A, HCC-1937, MX-1 and MCF-7 cell lines. The results showed that
ILP-2 expression in the HCC-1937, MX-1 and MCF-7 cell lines was signifi-
cantly increased when compared to that of the MCF-10A cells. Lanes 1, 2,
3 and 4 separately indicate the protein expression level in the MCF-10A,
HCC-1937, MX-1 and MCF-7 cell lines. "‘P<0.05, “P<0.01 vs. the MCF-10A
cells. Data are expressed as mean + SEM by ANOVA. Groups were com-
pared by conducting Bonferroni test; n=3.

As illustrated in Fig. 4, in the HCC-1937 cell line, the
siRNA-5 group exhibited significantly decreased ILP-2
expression similar to that of the control HCC-1937 group
(24 and 48 h, P<0.05; 72 h , P<0.01). Likewise in the MX-1
cell line, the siRNA-5 group exhibited significantly decreased
ILP-2 expression at 48 h (P<0.001) and 72 h (P<0.05) when
compared with that of the control MX-1 group. In the MCF-7
cell line, ILP-2 expression in the siRNA-5 group was signifi-
cantly decreased at 48 h (P<0.05) and 72 h (P<0.01) when
compared with that of the MCF-7 group.

ILP-2 positively influences the cell viability of breast cancer
cell lines. MTT assays were performed to examine cell viability
when ILP-2 expression was knocked down by siRNA sequences
for 24, 48 and 72 h in the HCC-1937, MX-1 and MCF-7 cell
lines respectively so as to determine the role of ILP-2 in breast
cancer cell growth. As shown in Fig. 5, cell viability of the
siRNA-5 groups was significantly reduced when compared
to that of the control group (Fig. 5A and C, P<0.001; Fig. 5B,
24 and 48 h, P<0.001, 72 h, P<0.01), thus, indicating that ILP-2
positively promotes the growth of breast cancer cells.

ILP-2 is actively involved in the cell migration of breast cancer
cell lines. Scratch assays were performed to study the rate of
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Figure 3. Western blot analysis showing ILP-2 protein expression in MCF-7
cells following knockdown of ILP-2. The data indicate that knockdown by
the siRNA-5 sequence resulted in decreased ILP-2 expression in MCF-7
cells in comparison to the MCF-7 group. Lanes 1, 2, 3,4, 5 and 6 separately
indicate the expression of ILP-2 in the siRNA-5, siRNA-3, NC, siRNA-1519,
siRNA-1643 and MCF-7 group. ““P<0.001 vs. the MCF-7 group; "P<0.01
vs. the NC group; *P<0.05 vs. the siRNA-3 group. Data are expressed as
mean = SEM by ANOVA. Groups were compared by conducting Bonferroni
test; n=3.

cell migration in ILP-2 siRNA knockdown cell lines such
as HCC-1937, MX-1 and MCF-7 so as to ascertain whether
ILP-2 is involved in breast cancer cell migration. As shown in
Fig. 6A-C, the rate of cell migration of the siRNA-5 group was
significantly decreased in comparison to that of the control
group (Fig. 6A, 24 h, P<0.001, 48 and 72 h, P<0.01; Fig. 6B,
24 h,P<0.01,48 h,P<0.001, 72 h, P<0.05; Fig. 6C, 24 h, P<0.01,
48 h, P<0.05, 72 h, P<0.001), with results implying that ILP-2
positively accelerates the migration of breast cancer cells.

ILP-2 inhibits the apoptosis of breast cancer cells. Considering
the effect of ILP-2 on the apoptosis of breast cancer cells,
dual AO/EB staining analysis was separately used to detect
HCC-1937, MX-1 and MCF-7 cell apoptosis when ILP-2
was knocked down for 24, 48 and 72 h to further determine
the role of ILP-2 on breast cancer cell growth. As shown
in Fig. 7A-C, the apoptosis rate of the siRNA-5 group was
significantly increased when compared with that of the control
group (P<0.001 at all times for all cell lines), with results
indicating that ILP-2 positively inhibits the apoptosis of breast
cancer cells and promotes the growth of breast cancer cells.
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Figure 4. Western blot analysis showing the expression of ILP-2 in the HCC-1937, MX-1 and MCF-7 cell lines following knockdown of ILP-2 for 24,48 and 72 h.
Lanes 1,2, 3 and 4 separately indicate ILP-2 expressions in siRNA-5, siRNA-3, NC and HCC-1937 or MX-1 or MCF-7 group. In regards to the HCC-1937
cell line, expression of ILP-2 was significantly decreased in the siRNA-5 group compared to the HCC-1937 group. “P<0.05, “P<0.01 vs. the HCC-1937 group;
#P<0.01 vs. the NC group. In regards to the MX-1 cell line, ILP-2 expression was significantly decreased when compared to the MX-1 group following the
knockdown by the siRNA-5 sequence for 48 and 72 h. "P<0.05, “"P<0.001 vs. the MX-1 group; *#P<0.001 vs. the NC group; "P< 0.01, ""P< 0.001 vs. the NC
group; *P<0.05 vs. the MX-1group. In regards to the MCF-7 cell line, ILP-2 expression was significantly decreased when compared to MCF-7 group after
knockdown by the siRNA-5 sequence for 48 and 72 h. "P<0.05, “P<0.01 vs. the MCF-7 group; #P<0.01 vs. the NC group; *P<0.05 vs. the MCF-7 group. Data
are expressed as mean + SEM by ANOVA. Groups were compared by conducting Bonferroni test; n=3.
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Figure 5. MTT assay demonstrating the cell viability of HCC-1937, MX-1 and MCF-7 cell lines when ILP-2 was separately knocked down for 24,48 and 72 h.
In regards to the HCC-1937 cell line, the cell viability of the siRNA-5 group was notably decreased when compared to the HCC-1937 group. ““P<0.001 vs. the
HCC-1937 group. In regards to the MX-1 cell line, cell viability of the siRNA-5 group was significantly decreased when compared to the MX-1 group. "P<0.05,
"P<0.01, "“P<0.001 vs. the MX-1 group; “P<0.05, #P<0.01 vs. the NC group; $*P<0.01 vs. the siRNA-3 group. In regards to the MCF-7 cell line, cell viability
of the siRNA-5 group was significantly decreased when compared to the MCF-7 group. “P<0.01, ““P<0.001 vs. the MCF-7 group; “P<0.05, "#P<0.001 vs. the
NC group; %P<0.001 vs. the siRNA-3 group. Data are expressed as mean + SEM by ANOVA. Groups were compared by conducting Bonferroni test; n=6.
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Figure 6. Scratch analysis showing the rate of cell migration of the HCC-1937, MX-1 and MCF-7 cell lines when ILP-2 was separately knocked down for 24,
48 and 72 h. (A) In regards to the HCC-1937 cell line, the rate of cell migration of the siRNA-5 group was notably decreased compared to the HCC-1937 group.
“P<0.05, “P<0.01, ""P<0.001 vs. the HCC-1937 group, “P<0.01, “"P<0.001 vs. the NC group. (B) In regards to the MX-1 cell line, the rate of cell migration of
the siRNA-5 group was notably decreased compared to the MX-1 group. "P<0.05, “P<0.01, “"P<0.001 vs. the MX-1 group; “#P<0.01 vs. the NC group; *P<0.05
vs. the siRNA-3 group.



B2 SPANDIDOS
* PUBLICATIONS

C SiRNA-5

1.5

Migration (%)

ONCOLOGY REPORTS 40: 2047-2055, 2018

siRNA-3

2053

NC MCF-7

E3a24h
E348h
B=72h

Figure 6. Continued. (C) In regards to the MCF-7 cell line, the rate of cell migration of the siRNA-5 group was notably decreased compared to the MCF-7
group. "P<0.05, “P<0.01, ""P<0.001 vs. the MCF-7 group. Data are expressed as mean = SEM by ANOVA. Groups were compared by conducting Bonferroni

test. Scale bar, 200 ym; n=3.

Discussion

ILP-2 is a novel apoptotic inhibitory protein closely correlated
to caspase-9 (9). ILP-2/BIRC-8 was found to inhibit HepG2
cell apoptosis and promote cell growth (11). Based on the
results from the present study, we hypothesize that ILP-2
accelerates the growth of breast cancer cells.

Initially, ILP-2 was found to be solely expressed in the testis
of normal tissues (9,10). It was later detected in lymphoblas-
toid cells (9). In our prior published study, we demonstrated
high ILP-2 expression in breast cancer patient sera (8). In the
present study, we found high ILP-2 expression in the breast
cancer tissues and breast cancer cells. Livin protein expression
is elevated in breast cancer tissues and cell lines, which in turn
promotes the progression and metastasis of breast cancer (12).
Our present results indicate that ILP-2 plays an active role in
breast cancer cell growth.

XIAP (ILP-1) and Livin are members of the IAP family,
with a very similar domain to ILP-2 (4). RNAI technology can
distinctively inhibit ILP-1 and Livin expression (7,13-19). We
applied RNAI technology to knock down ILP-2 expression
and analyzed its role in breast cancer cell growth. Our results
demonstrated that siRNA-5 can inhibit the protein expression
of ILP-2 in breast cancer cells.

Livin participates in proliferation, migration and invasion
of breast cancer (20). Overexpression of Livin promotes the
migratory and invasive abilities of MCF-7, with knockdown
of Livin exhibiting contrasting effect (12). After inhibiting
ILP-2 expression using siRNA-5 in breast cancer cells such as
HCC-1937, MX-1 and MCF-7 cell lines, cell viability and rate
of cell migration were respectively significantly decreased,
the cell apoptosis rate was separately significantly increased.
These results suggest that ILP-2 vigorously promotes breast
cancer cell growth.

In conclusion, our experiment confirms the hypothesis that
ILP-2 plays a significant role in the growth of breast cancer
cells and is a novel growth enhancer for breast cancer. However,
further mechanistic studies need to be carried out to examine
how ILP-2 promotes breast cancer cell growth. Accordingly,
we plan to further explore the underlying mechanism of the
growth-promoting activity of ILP-2 in breast cancer cells.
First, we will apply the co-immunoprecipitation technology
to search the protein which can interact with ILP-2 and
verify it. In addition, we will construct Lenti-ILP-2-shRNA
which knocks down the expression of ILP-2, transfect it into
MCF-7 cells and filtrate the stably transfected MCF-7 cells by
addition of the puromycin to MCF-7 cells. The stably trans-
fected MCF-7 cells can be applied to establish human breast
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Figure 7. AO-EB double staining analysis showing the apoptotic rate of HCC-1937, MX-1 and MCF-7 cell lines when ILP-2 was separately knocked down for
24,48 and 72 h. (A) In regards to the HCC-1937 cell line, the apoptosis rate of the siRNA-5 group was notably increased when compared to the HCC-1937
group. "P<0.05, “P<0.01, ""P<0.001 vs. the HCC-1937 group; #P<0.01, “#P<0.001 vs. the NC group. (B) In regards to the MX-1 cell line, the apoptotic rate of
the siRNA-5group was notably increased when compared to the MX-1 group. "P<0.05, *"P<0.01, ““P<0.001 vs. the MX-1 group; “P<0.05, #P<0.01, **P<0.001
vs. the NC group; P<0.05, ***P<0.001 vs. the siRNA-3 group. (C) In regards to the MCF-7 cell line, the apoptotic rate of the siRNA-5 group was notably
increased when compared to the MCF-7 group. ““P<0.001 vs. the MCF-7 group; #P<0.01, ##P<0.001 vs. the NC group; ***P<0.001 vs. the siRNA-3 group. Data
are expressed as mean + SEM by ANOVA. Groups were compared by conducting Bonferroni test. Scale bar, 100 gm; n=5.
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cancer xenografts in nude mice. When the solid tumors are
successfully grown, we will excise them, draw growth cures
after measuring the solid tumor size and analyze the expres-
sion of the ILP-2 downstream gene in its pathway by using the
solid tumors.
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