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Abstract. - OBJECTIVE: To explore the mech-
anism of fibroblast growth factor 7 (FGF7) gene
silencing in regulating viability, apoptosis, inva-
sion of retinoblastoma (RB) cell line HXO-Rb44
and angiogenesis.

MATERIALS AND METHODS: Human normal
retinal vascular endothelial cells ACBRI-181 was
set as the normal group. The cultured RB cell lines
HXO-Rb44 were divided into three groups: the
blank group (without plasmid transfection), nega-
tive control group (transfection of FGF7 plasmid),
and the si-FGF7 group (transfection of FGF7 siR-
NA plasmid). Quantitative Real Time-Polymerase
Chain Reaction and Western blot were used to
measure the mRNA and protein expression of
B-cell lymphoma 2 (Bcl-2), Bcl-2-associated X
protein (Bax), vascular endothelial growth fac-
tor (VEGF), basic fibroblast growth factor (bF-
GF), angiopoietin-2 (Ang-2), and proliferating
cell nuclear antigen (PCNA) in each group. The
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoli-
um bromide (MTT) assay, transwell invasion as-
say, and flow cytometry were used, respectively,
to assess cell viability, invasive capability, and
cell apoptosis in each group.

RESULTS: The mRNA and protein expression
of FGF7, Bcl-2, VEGF, bFGF, Ang-2, and PCNA
were significantly decreased, and the mRNA
and protein expression of Bax were significantly
increased in the si-FGF7 group than in the blank
group (all p<0.05). Compared with the blank
group, the si-FGF7 group had significantly de-
creased cells invasive capability, cell viability at
48 h and 72 h and proliferation, and significantly
increased apoptosis rate (all p<0.05).

CONCLUSIONS: FGF7 gene silencing can in-
hibit the viability and invasion of RB cells and
the expression of angiogenesis-related factors
and can promote RB apoptosis.

Key Words:
Gene silencing, Retinoblastoma, Apoptosis, Inva-
sion.

Introduction

Retinoblastoma (RB) is a common primary
intraocular malignant cancer in children that aris-
es mainly in the embryonal nuclear layer of the
retina. Retinoblastoma is often accompanied by
strabismus and leukocoria in children'. Early di-
agnosis and treatment of RB is the key to improve
eye retention rate. However, many children with
RB in China are at the middle and advanced stage
upon diagnosis and can only survive through enu-
cleation of the eye’. Current treatments for RB
mainly include local treatment modalities, such as
enucleation, interventional therapy, cryotherapy
and laser photocoagulation, chemotherapy, and
gene therapy’. Gene therapy is a new approach to
the treatment of tumors in recent years. It mainly
uses genes as therapeutic targets to selectively kill
tumor cells and promote their apoptosis*. Most
tumors exhibit the inactivation of tumor suppres-
sor genes and significant activation of proto-on-
cogenes™®, Jia et al’ confirmed that the inhibition
of ABCG2 gene expression can significantly sup-
press the growth of RB. Angiogenesis plays an
important role in the growth of RB. Therefore,
the inhibition of neovascularization is a poten-
tially effective approach for the treatment of RB®.
Yang et al’ confirmed by in vitro research that
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the increase of the expression of pigment epithe-
lium-derived factor (PEDF) gene can effectively
reduce the angiogenesis of RB and promote the
apoptosis of RB cells. Fibroblast growth factor 7
(FGF7), also known as keratinocyte growth fac-
tor (KGF) for its effect of promoting the mitosis
of keratinocytes, was first isolated and purified
by Rubin et al'® from the supernatant of human
embryonic lung fibroblasts. Since KGF needs to
bind to its receptor, which is mainly distributed
in epithelial cells, to perform its function, KGF is
also considered to mainly act on epithelial cells'.
Husseman et al'? also confirmed that FGF7 can
promote the proliferation of vascular endothelial
cells and accelerate neovascularization. Current
research on FGF7 demonstrates that it plays a
catalytic role in the progression of a variety of
tumors. Huang et al®® found that FGF7 and its
receptor FGFR2 were significantly increased in
gastric cancer tissues, and the in vitro studies
found that the overexpression of FGF7 could pro-
mote the migration and invasion of gastric cancer
cells. Fan et al'* found that FGF7 overexpression
is an independent risk factor for bladder cancer
and urothelial carcinoma. In addition, Shang et
al'® observed that miR-381-3p can specifically
inhibit the expression of FGF7 gene and, there-
fore, suppress the proliferation of cervical cancer
cells. However, the association between the FGF7
gene and the pathogenesis of RB remains unclear.
From the perspective of gene-targeted therapy, we
studied the effect of FGF7 gene expression on the
biological characteristics of RB cells and the tu-
mor angiogenesis by silencing FGF7 gene using
RNA interference technology, aiming at provid-
ing theoretical basis and experimental evidence
for RB gene therapy targeting FGF7.

Materials and Methods

Cell Grouping and Transfection

RB cell line HXO-Rb44 and human normal
retinal vascular endothelial cell line ACBRI-181
were purchased from the cell center of Xiangya
School of Medicine, Central South University.
The cell lines were cultured as adherent cells
in Roswell Memorial Park Institute (RMPI-
1640) medium (Thermo Fisher Scientific, Inc.,
Waltham, MA, USA) supplemented with 10%
fetal bovine serum (FBS; Thermo Fisher Scien-
tific, Inc., Waltham, MA, USA) at 37°C in a 5%
CO, incubator. The cells were routinely passaged
every 3 days and the cells in the log phase were

used in all experiments. Human normal retinal
vascular endothelial cells ACBRI-181 were set
as the normal group. RB cell lines HXO-Rb44
were divided into three groups: the blank group
(without plasmid transfection), negative control
(NC) group (transfection of FGF7 plasmid), and
the si-FGF7 group (transfection of FGF7 siRNA
plasmid).

FGF7 siRNA (5’-CCCTGAGCGACACA-
CAAGAAGTTAT-3’) and negative control se-
quence (5’-CCCGCGACACAAACAGAAGTGT-
TAT-3") were designed by BLOCK-iT™ RNAi
Designer and synthesized by The Beijing Ge-
nomics Institute (BGI, Beijing, China). These
sequences were respectively constructed into
the plasmid vector pcDNA3.1 with Hind III and
XHo I restriction enzyme sites at 16°C overnight.
The recombinant pcDNA3.1-FGF7 plasmids were
added to DH5a for transformation. Antibiotic-re-
sistant colonies were screened and identified by
colony digestion PCR and amplified, and the plas-
mids were extracted and stored at -20°C.

The cells in each group were inoculated into
a 24-well plate, with five replicate wells for each
group. When the confluence reached 50%-60%,
transfection was performed using Lipofect-
amine™ 2000 Transfection Reagent (Invitrogen,
Carlsbad, CA, USA) according to its instruc-
tions. Liposomes and target RNA mixture were
prepared in two separate sterile Eppendorf (EP;
Hamburg, Germany) tubes. The liposomes were
prepared by mixing 1 pl Lipofectamine 2000 with
100 pl serum-free medium and were kept at room
temperature for 5 min. The target RNA mixture
was prepared by mixing 20 pmol target RNA with
50 pl serum-free medium. The RNA mixture was
then mixed with liposomes to allow the formation
of RNA-liposome complex. The complex was then
kept at room temperature for 20 min before being
added to the cell cultures and incubated at 37°C
in a 5% CO, incubator. After 6-8 h of incubation,
these cells were grown in complete growth medi-
um for 24-48 h before the performance of subse-
quent experiments. All plasmids were purchased
from RiboBio Co., (Guangzhou, China).

mRNA Expression of Genes
by Quantitative Real Time-Polymerase
Chain Reaction (gRT-PCR)

Cells were collected 48 hours after transfec-
tion, and centrifuged at 2,000 r/min. The superna-
tants were discarded, followed by RNA extraction
for cells in each group according to the instruc-
tions of TRIzol reagent (Thermo Fisher Scien-
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tific, Inc., Waltham, MA, USA). The primers for
FGF7, B-cell lymphoma 2 (Bcl-2), Bcl-2-associat-
ed X protein (Bax), vascular endothelial growth
factor (VEGF), proliferating cell nuclear antigen
(PCNA), and glyceraldehyde 3-phosphate dehy-
drogenase (GAPDH) were designed and synthe-
sized by TaKaRa Bio Inc. (Dalian, China), as
shown in Table I. Reverse transcription of RNA
was performed using PrimeScript RT reagent kit
(RRO36A; TaKaRa Bio Inc., Dalian, China). The
reverse transcription was carried out according to
the manufacturer’s instructions of the kit based
on 10 pl reactions. Each reaction was incubated at
37°C for three times, each time 15 min, followed
by inactivation of reverse transcriptase at 85°C for
5 min. The reaction solutions were then harvest-
ed to carry out quantitative fluorescence PCR ac-
cording to the instructions of SYBR® Premix Ex
Taq™ II Kit (RR820A; TaKaRa Bio Inc., Dalian,
China). The 50-pl reaction consisted of 25 pl of
SYBR® Premix Ex Taq™ II (2x), 16 pl of ddH20,
4 nl of DNA template, 2 pl of upstream primers,
2 pl of downstream primers, and I pul of ROX Ref-
erence Dye (50%). ABI 7500 Real-Time PCR Sys-
tem (7500, Applied Biosystems, Waltham, MA,
USA) was used to conduct real-time fluorescence
quantitative PCR. The reaction conditions were
set as follows: 40 cycles of initial denaturation
at 95°C for 30 sec, denaturation at 95°C for 5
sec, and annealing and extension at 60°C for 30
sec. The relative expression levels of Bcl-2, Bax,

Table I. Sequences of primers.

Name Sequence

F: 5-AATGATGAAGCCCTGGAGTG-3’
R: S-TTTCTTGCGCTTTCGTTTTTS!

F: 5-CCTTTGTGTAACTGTACGGCCS'

R: 5-CTTTGGCAGTAAATAGCTGATTCGAC-3’

F: 5-GTGCACCAAGGTGCCGGAAC3'

Bax R: 3-TCAGCCCATCTTCTTCCAGA-Y

F: 5-CAGCCCCAGCTACCACCTCS

R: 5-TCTTCCTCCTCCCCCTCCTC-3

F: 5-GAGTGGTCGTTGTCTTTCS

R: 5-GCGGCAACAACGCCGCTAS

F: 5-CCGGAATTCTTCAAGGACCCCAAGCGGCTS!
bFGF  p.5.CCCAAGCTTGGCCATTAAAATCAGCTCTTS
F: 5-GGATCTGGGGAGAGAGGAACS'

R: 5-CTCTGCACCGAGTCATCGTAS3'

F: 5-AGCCACATCGCTCAGACACC3’

R: 5-GTACTCAGCGGCCAGCATCG-3'

FGF7

Bcl-2

VEGF

PCNA

Ang-2

GAPDH

FGF7: fibroblast growth factor 7; Bcl-2: B-cell lymphoma 2;
Bax: Bcl-2-associated X protein; VEGF: vascular endothelial
growth factor; bFGF: basic fibroblast growth factor; Ang-2:
angiopoietin-2; PCNA: proliferating cell nuclear antigen.
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VEGTF, basic fibroblast growth factor (bFGF), an-
giopoietin-2 (Ang-2), and PCNA were normalized
to the GAPDH internal control. The relative tran-
scription levels of the target genes were calculated
using the relative mRNA quantification, the 2-44¢
methOd: AACT - Act (target gene) - ACt (internal control)lé'

Relative transcription levels of target genes =
2—AACt.

Protein Expression of Genes
by Western Blot

Cells were collected 48 hours after transfec-
tion and 1 ml of lysate was added with shaking
once every 10 min. The mixtures were then cen-
trifuged at 4°C for 20 min at a speed of 4,000 1/
min. The levels of the proteins were determined
by BCA Protein Assay Kit (Shanghai Yeasen Bio-
technology Co. Ltd., Shanghai, China) and the
samples were then stored at -20°C for subsequent
use. SDS-PAGE gels of 10% were prepared with
two layers, separating gel, and stacking gel. The
samples were mixed with the sample buffer, and
boiled at 100°C for 5 min. The samples were load-
ed on the gel and were transferred to polyethylene
difluoride (PVDF) membranes after electrophore-
sis. The membranes were blocked with Tris-Buff-
ered Saline and Tween 20 (TBST) containing 5%
BSA for 1 h, and were then incubated overnight
at 4°C with primary antibodies, including rabbit
anti-human FGF7 antibody (1:1,000, abl31162,
Abcam, Cambridge, UK), rabbit anti-human Bcl-
2 antibody (1:1,000, ab32124, Abcam, Cambridge,
UK), rabbit anti-human Bax antibody (1:1,000,
ab32503, Abcam, Cambridge, UK), rabbit an-
ti-human VEGF antibody (1:5,000, ab11939, Ab-
cam, Cambridge, UK), rabbit anti-human bFGF
antibody (1:1,000, ab92337, Abcam, Cambridge,
UK), rabbit anti-human Ang-2 antibody (1:2,000,
ab92445, Abcam, Cambridge, UK), and rabbit
anti-human PCNA antibody (1:1,000, ab92552,
Abcam, Cambridge, UK). After incubation, the
membranes were washed with phosphate-buff-
ered saline (PBS) for 3 times at room tempera-
ture, each time 5 min, followed by incubation
with horseradish peroxidase-conjugated goat an-
ti-rabbit IgG at 37°C for 1 h with shaking (1:1,000,
Wuhan Boster Biological Technology Ltd., Wu-
han, China). The membranes were then washed
with PBS for 3 times at room temperature, each
time 5 min, and were immersed in enhanced
chemiluminescent (ECL) Western Blotting Sub-
strate (Pierce, Rockford, Illinois, USA) at room
temperature for 1 min. After removal of reagent
with pipette, the membranes were wrapped with
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the plastic wrap, and were processed in a dark
room for exposure and imaging using X-ray film.
GAPDH was used as an internal control, and the
relative expression levels of the proteins were cal-
culated as the ratio of the gray value of the target
band to the gray value of internal control band us-
ing ImageJ 2.0 software.

Cell Viability by MTT Assay

Cells of all groups were collected and counted
48 h after transfection and seeded into a 24-well
plate at a density of 3*10° - 6%10° per well, or 0.1
ml per well, five replicate wells for each group.
The plate was then cultured in the incubator. The
following experiment was carried out at 24 h, 48
h, and 72 h after the culture. A 20 pl of 5 mg/
ml MTT solution (Wuhan Procell Life Science &
Technology Co., Ltd., Wuhan, China) was added
to each well and the plate was incubated at 37°C
for 2 h. Then, the culture was terminated, and the
supernatants were discarded, with 150 pl of di-
methyl sulfoxide (DMSO) solution added to each
well. The optical density (OD) measurement was
performed with a microplate reader (NY W-96M,
Beijing Nuoyawei Instrument Co., Ltd., Beijing,
China) at 492 nm wavelength. The figure related
to cell viability was plotted with the time point as
the abscissa and the OD value as the ordinate.

Cell Invasion Rate by Transwell
Invasion Assay

Cells were collected after 48 h of culture and
washed with PBS buffer for 3 times, each time
5 min, and 0.25% trypsin (Thermo Fisher Sci-
entific, Inc., Waltham, MA, USA) was added for
the dissociation of cells. Serum-free medium was
then added to the dissociated cells to prepare sin-
gle cell suspension. The cells were counted, and
the cell density was adjusted to 1*10° cells /ml. An
appropriate amount of diluted Matrigel was added
to the bottom of the transwell chamber and the
transwell was incubated overnight. Then, a 100 pl
(1*10° cells /ml) of cell suspension was added to
the upper chamber of the transwell and a 500 pl
of 10% FBS to its lower chamber. The cells were
incubated at 37°C in a 5% CO, incubator for 48 h.
After incubation, non-invaded cells on the top of
the transwell were scraped off. The transwell was
rinsed with PBS, fixed at room temperature for 30
min with 4% paraformaldehyde, stained with 1%
crystal violet, and rinsed with PBS. The transwell
was dried by placing it upside down on the glass
slide. Photos were taken under light microscope
and the cells that passed through the membrane

were counted. For each sample, invaded cell num-
bers were determined by calculating the average
cell number of 5 fields of view. Invasion rate =
(mean invaded cell number of control chamber -
mean invaded cell number of sample chamber) /
mean invaded cell number of control chamber *
100%.

Cell Proliferation and Apoptosis
by Flow Cytometry

Cells were harvested 48 h after transfection,
and were washed with PBS buffer for three times,
each time 5 min. After washing, the cells were
centrifuged for 20 min at 4,000 r/min. Resuspen-
sion was performed after the supernatants were
discarded. The cell density was adjusted to 1¥10°
cells /ml, and 1 mL of 75% ethanol pre-cooled at
-20°C was added to fix cells for 1 h. Then, centrif-
ugation was conducted at 2,000 r/min for 15 min,
and the cells were rinsed with PBS for 2 times,
each time for 3 min. The supernatants were dis-
carded and 100 ul of RNase A (Guangzhou Gen-
eseed Biotech Co., Ltd., Guangzhou, China) was
added to cells, followed by incubation in a water
bath for 30 min at 37°C. Four hundred microli-
ter of propidium iodide (PI; Sigma-Aldrich, Inc.,
St. Louis, MO, USA) was used for staining in the
dark at 4°C for 30 min. The cell cycle was detect-
ed by flow cytometer FACS-Calibur for fluores-
cence in red at an excitation wavelength of 488
nm. S-phase fraction (SPF) =S / (G0/1+S+G2/M)
* 100% and proliferation index (PI) = (S + G2 /
M)/ (GO/1 +S + G2 /M) * 100%.

After 48 h of transfection, the cells were col-
lected and dissociated with Ethylene Diamine
Tetraacetic Acid (EDTA)-free trypsin. After dis-
sociation, the cells were collected into tubes for
flow cytometry, rinsed with cold PBS for 3 times,
each time 5 min, and centrifuged at 4000 r/min
for 15 min before the supernatants were discard-
ed. Cell apoptosis was detected using Annexin
V-Fluorescein Isothiocyanate (Annexin V-FITC)
Apoptosis Detection Kit (Sigma-Aldrich, Inc., St.
Louis, MO, USA) according to its instructions.
Annexin-V-FITC/propidium iodide (PI) dye li-
quor was made with Annexin-V-FITC, propidium
iodide, and N-2-hydroxyethylpiperazine-N-eth-
ane-sulphonicacid (HEPES) buffer (proportion:
1:2:50); and 1*10° cells were resuspended per 100
ul dye liquor and evenly oscillated. The cells were
then incubated at room temperature for 15 min
before being added with 1 ml of HEPES buffer
and evenly oscillated. Flow cytometer FACS-Cal-
ibur was used to excite band pass filters of 520 nm
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and 620 nm at a wavelength of 488 nm to detect
FITC and PI fluorescence, respectively, for mea-
suring cell apoptosis. Cell apoptosis = number of
apoptotic cells / total number of cells * 100%.

Statistical Analysis

All statistical data were processed using Statis-
tical Product Service Solution (SPSS; IBM Corp.,
Armonk, NY, USA) 21.0 software package. For
the measurement data, the results of each param-
eter were expressed by the mean + standard devi-
ation (x + SD). Comparison among groups was
based on One-way analysis of variance. When
there were significant differences among groups,
Bonferroni post-hoc test was used for pairwise
comparison. A p-value of <0.05 was considered
statistically significant.

Results

mMRNA Expression of FGF7, Bcl-2,
Bax, VEGF, bFGF, Ang-2, and PCNA

The results of qRT-PCR were shown in Ta-
ble II. The mRNA expressions of FGF7, Bcl-2,
VEGEF, bFGF, Ang-2, and PCNA were significant-
ly increased in other groups than in the normal
group, and the mRNA expression of Bax was sig-
nificantly decreased in other groups than in the
normal group (all p < 0.05). There were no sig-
nificant differences in mRNA expressions of all
genes between the blank group and the NC group
(all p > 0.05). The mRNA expressions of FGF7,
Bcl-2, VEGF, bFGF, Ang-2, and PCNA were sig-
nificantly lower in the si-FGF7 group than in the

blank group, and the mRNA expression of Bax
was significantly higher in the si-FGF7 group
than in the blank group (all p < 0.05).

Protein Expression of FGF7, Bcl-2,
Bax, VEGF, bFGF, Ang-2, and PCNA

The results of Western blot were shown in
Figure 1. The protein expressions of FGF7, Bcl-2,
VEGEF, bFGF, Ang-2, and PCNA were significant-
ly increased in other groups than in the normal
group, and the protein expression of Bax was sig-
nificantly decreased in other groups than in the
normal group (all p < 0.05). There were no signif-
icant differences in the protein expressions of all
genes between the blank group and the NC group
(all p > 0.05). The protein expressions of FGF7,
Bcl-2, VEGF, bFGF, Ang-2, and PCNA were sig-
nificantly lower in the si-FGF7 group than in the
blank group, and the protein expression of Bax
was significantly higher in the si-FGF7 group
than in the blank group (all p < 0.05).

Comparison of Cell Viability

The results of MTT assay were shown in Fig-
ure 2. At 24 h, there was no significant difference
in cell viability among four groups (p > 0.05). The
cell viability of each group increased over time
(all p <0.05). At 48 h and 72 h, the cell viabilities
of other groups were significantly elevated than
those of the normal group (all p < 0.05). There
was no significant difference in the change of
overall cell viability between the blank group and
the NC group (p > 0.05). At 48 h and 72 h, the
cell viabilities of the si-FGF7 group were signifi-
cantly lower than those of the blank group (both
p <0.05).

Table Il. mRNA expressions of FGF7, Bcl-2, Bax, VEGF, bFGF, Ang-2, and PCNA.

Gene Normal Blank si-FGF7 F P

FGF7 0.99+0.09 1.68+0.13* 1.69+0.13* 1.34+0.11*# 24.57 0.0002
Bcl-2 0.99+0.09 1.67+0.12* 1.63+0.12* 1.31+£0.11%# 24.65 0.0002
Bax 1.00+0.10 0.41+£0.03* 0.42+0.03* 0.78+0.07*# 59.85 <0.0001
VEGF 1.01+0.10 1.77+0.13* 1.79+0.14* 1.36=0.11%# 28.36 0.0001
bFGF 0.32+0.05 1.424+0.23* 1.39+0.18* 0.76+0.08*# 35.90 <0.0001
Ang-2 0.21£0.04 1.14+0.15* 1.11+0.12* 0.52+0.05%# 61.08 <0.0001
PCNA 0.98+0.09 1.75+0.12%* 1.80+0.13* 1.41+0.13*# 30.56 <0.0001

Normal group: Human normal retinal vascular endothelial cells ACBRI-181; Blank group: Retinoblastoma cell line HXO-Rb44
without plasmid transfection; Negative Control (NC) group: Retinoblastoma cell line HXO-Rb44 with transfection of FGF7
plasmid; si-FGF7 group: Retinoblastoma cell line HXO-Rb44 with transfection of FGF7 siRNA plasmid. FGF7: fibroblast
growth factor 7; Bcl-2: B-cell lymphoma 2; Bax: Bel-2-associated X protein; VEGF: vascular endothelial growth factor; bFGF:
basic fibroblast growth factor; Ang-2: angiopoietin-2; PCNA: proliferating cell nuclear antigen. Compared with the normal

group, *p<0.05; compared with the blank group, *p<0.05.
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Figure 1. Protein expressions of FGF7, Bcl-2, Bax, VEGF, bFGF, Ang-2 and PCNA. A, Protein bands of FGF7, Bcl-2, Bax, VEGF,
bFGF, Ang-2 and PCNA in each group of cells. B, Relative protein expression levels of FGF7, Bcl-2, Bax, VEGF, bFGF, Ang-2 and
PCNA in each group of cells. Normal group: Human normal retinal vascular endothelial cells ACBRI-181; Blank group: Retino-
blastoma cell line HXO-Rb44 without plasmid transfection; Negative Control (NC) group: Retinoblastoma cell line HXO-Rb44
with transfection of FGF7 plasmid; si-FGF7 group: Retinoblastoma cell line HXO-Rb44 with transfection of FGF7 siRNA plasmid.
Compared with the normal group, *p<0.05; compared with the blank group, “p<0.05. NC: negative control; FGF7: fibroblast growth
factor 7; Bcl-2: B-cell lymphoma 2; Bax: Bcl-2-associated X protein; VEGF: vascular endothelial growth factor; bFGF: basic fibro-
blast growth factor; Ang-2: angiopoietin-2; PCNA: proliferating cell nuclear antigen.

Comparison of Invasive Capability
of Cells

The results of the transwell invasion assay
were shown in Figure 3. The invasion rates of the
other groups were significantly higher than that
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Figure 2. Cell viability. Compared with the normal group,
*p<0.05; compared with the blank group, “p<0.05. NC: negative
control; OD: optical density; FGF7: fibroblast growth factor 7.

of the normal group (all p < 0.05). There was no
significant difference in invasion rate between the
blank group and the NC group (p > 0.05). The in-
vasion rate of the si-FGF7 group was significantly
lower than that of the blank group (p < 0.05).

Comparison of Cell Proliferative
Capability

The results of PI staining were shown in Fig-
ure 4. The SPF in other groups was significant-
ly increased than that in the normal group (all p
< 0.05). There was no significant difference in
SPF between the blank group and the NC group
(p > 0.05). Compared with the blank group, the
si-FGF7 group had significantly lower SPF (p <
0.05), indicating reduced cell proliferation in the
si-FGF7 group.

Comparison of Cell Apoptosis Rate

The results of cell apoptosis assay were shown
in Figure 5. The apoptosis rates of other groups
were significantly lower than that of the normal
group (all p < 0.05). There was no significant dif-
ference in apoptosis rate between the blank group
and the NC group (p > 0.05). Compared with the
blank group, the cell apoptosis rate of si-FGF7
group was significantly increased (p < 0.05).
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Figure 3. Cell invasion. A, Transwell invasion assay of cells of each group (200x). B, The invasion rate of each group. Compared
with the normal group, *p<0.05; compared with the blank group, p<0.05. NC: negative control; FGF7: fibroblast growth factor 7.

Discussion

Fibroblast growth factor (FGF) is a common
peptide in the human body that possesses a wide
range of biological activities”. By binding to its
receptors, it can participate in various signal
transduction pathways in cells and play an im-
portant role in the cellular immune response and
the growth and development of various organs'®.

Mehta et al' observed by screening mutation
genes in prostate cancer that FGF7 gene mutation
plays an important role in the development and
progression of prostate cancer. Elhefnawi et al*
found that FGF7 gene was abnormally expressed
in hepatocellular carcinoma when analyzing the
differential expression of miRNAs and genes in
hepatocellular carcinoma. Turczyk et al*' found
that FGF7 can promote the growth of breast can-
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Figure 4. Comparison of cell proliferative capability. A, Images of cell cycle by flow cytometry 48 h after transfection. B, Changes
in cell cycle of each group 48 h after transfection. C, SPF in each group 48 h after transfection. D, PI of each group 48 h after trans-
fection. Compared with the normal group, *p<0.05; compared with the blank group, “p<0.05. NC: negative control; SPF: S-phase

fraction; PI: proliferation index; FGF7: fibroblast growth factor 7.
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cer cells, and its expression is also closely related
to the drug resistance of breast cancer patients.
These studies have confirmed the role of FGF7 in
the development and progression of tumors.
Currently, malignant tumors are characterized
by uncontrolled proliferation. The proliferation
and apoptosis of tumor cells are regarded as im-
portant factors in the development and progression
of tumors®. In this study, the expression of FGF7
in RB cells HXO-Rb44 was interfered by trans-
fecting FGF7 siRNA. The results of gqRT-PCR and
Western blot revealed that the expression of FGF7
in other groups was significantly higher than that
of the normal group before transfection, indicating
that FGF7 may play a role in the progression of RB.
Bcl-2 is a typical anti-apoptotic gene, and Bax, a
typical pro-apoptotic gene, both of which have im-
portant correlations with cell apoptosis and surviv-
al®. As a common protein associated with cell cy-
cle, PCNA can bind to DNA polymerase accessory
proteins and thus participate in DNA replication.
Previous studies*** have detected that it is involved
in the proliferation of a variety of tumor cells. In
this study, the mRNA and protein expression of
Bcl-2 and PCNA in RB cell lines HXO-Rb44 of all
groups, except the normal group, was significantly
increased, but the mRNA and protein expression
of Bax was significantly decreased, indicating that
the proliferation of RB cells was promoted and

their apoptosis was significantly inhibited. After
silencing FGF7 in RB cell line HXO-Rb44, the
above conditions were significantly improved,
with cell proliferation significantly suppressed,
and the expression of pro-apoptotic factors elevat-
ed. Moreover, cell viability and apoptosis were de-
tected by MTT assay and flow cytometry in this
study. The comparison between the si-FGF7 group
and the blank group showed that the inhibition of
FGF7 expression reduced the proliferation of RB
cells. Moreover, the SPF in the si-FGF7 group was
decreased, and its apoptosis rate significantly in-
creased. This validated the significance of FGF7
gene silencing in inhibiting RB cell proliferation
and promoting apoptosis. As one of the biological
characteristics of tumor metastasis, cell invasion
mainly refers to the process in which tumor cells
enter the microcirculation through lymphatic and
microvascular tissues and are then transferred to
the neighboring tissues®. In this study, transwell
invasion assay was used to detect the invasive
capability of the cells of each group. The results
showed that the invasive capability of cells in the
si-FGF7 group was significantly lower than that in
the blank group, indicating the value of FGF7 gene
silencing in inhibiting RB cell invasion.

Hypoxia is one of the important features of
solid tumors, and tumor neovascularization can
provide sufficient oxygen and nutrients for tumor
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cells, which is crucial to the acceleration of tumor
growth, migration, and invasion®’. VEGF is a key
factor in the process of neovascularization. It can
not only promote tumor growth by accelerating tu-
mor angiogenesis, but also accelerate the secretion
of collagenases in endothelial cells by increasing
vascular permeability, which can speed up the in-
vasion and metastasis of tumor cells®. Li et al®
found that the VEGF expression was significant-
ly upregulated in human RB tissues. Song et al*
also confirmed that the VEGF protein is highly ex-
pressed in RB cells under hypoxic conditions, and
it can accelerate tumor angiogenesis by increasing
vascular extracellular matrix. bFGF is widely dis-
tributed in the body, and there are many studies on
its role in tumor angiogenesis; Ang-2 also plays
an important part in regulating angiogenesis and
synergizes with the expression of bFGF*'*2, In this
study, qRT-PCR and Western blot were used to de-
tect the expression of VEGF. After silencing FGF7
in RB cells, the expression of VEGF, bFGF, and
Ang-2 in cells was significantly decreased.

In this report, we investigated the effects
of inhibited FGF7 expression on the biological
characteristics of RB cells and tumor angiogen-
esis. However, we did not identify whether FGF7
regulates RB through downstream signaling
pathways, which should be determined in future
studies.

Conclusions

FGF7 gene silencing can inhibit the prolifer-
ation and invasion of RB cells and angiogenesis,
accelerate cell apoptosis, and thus suppress tumor
growth. The role of FGF7 in RB may be achieved
by affecting the regulation of its downstream
apoptosis-related and angiogenesis-related genes.
FGF7 has the potential to be an important target
in the treatment of RB.
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