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Abstract

Vascular endothelial growth factor (VEGF) plays a crucial role in tumor angiogenesis. VEGF 

induces new vessel formation and tumor growth by inducing mitogenesis and chemotaxis of 

normal endothelial cells and increasing vascular permeability. However, little is known about 

VEGF function in the proliferation, survival or migration of hepatocellular carcinoma cells 

(HCC). In the present study, we have found that VEGF receptors are expressed in HCC line 

BEL7402 and human hepatocellular carcinoma specimens. Importantly, VEGF receptor 

expression correlates with the development of the carcinoma. By using a comprehensive 

approaches including TUNEL assay, transwell and wound healing assays, migration and invasion 

assays, adhesion assay, western blot and quantitative RT-PCR, we have shown that knockdown of 

VEGF165 expression by shRNA inhibits the proliferation, migration, survival and adhesion ability 

of BEL7402. Knockdown of VEGF165 decreased the expression of NF-κB p65 and PKCα while 

increased the expression of p53 signaling molecules, suggesting that VEGF functions in HCC 

proliferation and migration are mediated by P65, PKCα and/or p53.
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1. Introduction

Hepatocellular carcinoma (HCC) is the fifth most common malignant cancer and the third 

leading cause of cancer death worldwide. Several factors contribute to the development of 

HCC including aberrant viral protein expression, genomic instability with/without insertions 

of viral DNAs, gene mutations, epigenetic gene modification, oxidative stress, and alteration 

of the microenvironment such as inflammation, fibrosis, and emergence of stem/progenitor 

cells as a result of repeated necrosis and regeneration of hepatocytes [1]. Current treatments 

for HCC include surgical approaches such as resection and transplantation, local tumor 

ablation, and chemoembolization etc. However, none of them is effective for all patients [2]. 

Angiogenesis is related to the growth and metastasis of human tumors [3]. Although 

numerous growth factors are involved, vascular endothelial growth factor (VEGF) has been 

shown to play a crucial role in tumor angiogenesis [4]. Binding of VEGF to its receptors 

contributes to new vessel formation and tumor growth by inducing mitogenesis and 

chemotaxis of normal endothelial cells and increasing vascular permeability [5]. 

Interestingly, in leukemia, VEGF is involved in cell proliferation, survival and migration 

[6,7]. Little is known, however, if VEGF regulates human HCC proliferation, survival or 

migration.

In this study, we explored the effect of VEGF on the proliferation and migration of HCC cell 

BEL7402 cells. We found that VEGF165 plays an important role in the proliferation, 

migration and adhesion ability of BEL7402 cells.

2. Materials and methods

2.1 Construction of VEGF short hairpin RNA (shRNA) adenoviral vector

VEGF165 shRNA (shVEGF) were designed using a dedicated program provided by 

OriGene. Oligonucleotides corresponding to the nucleotides of 532–560 in human 

VEGF165 mRNA (GenBank accession no: GI: 197692602) were synthesized by Sangon 

Biotech (Shanghai). The shRNA sequences were 5′-CGC GTC GAG TTA AAC GAA CGT 

ACT TGC AGA TGT GAT TCA AGA GAT CAC ATC TGC AAG TACG TTC GTT TAA 

CTC TTT TTT GGA AA-3′ (sense) and 5′-AGC TTT TCC AAA AAA GAG TTA AAC 

GAA CGT ACT TGC AGA TGT GAT CTC TTG AAT CAC ATC TGC AAG TAC GTT 

CGT TTA ACT CGA-3′ (antisense). The Double-stranded DNA fragment was cloned into 

the MluI/HindIII restriction site of the pRNAT-H1.1/Adeno vector (GenScript Corporation., 

America), resulting in pRNAT-H1.1-shVEGF165. The inserted sequences were verified by 

restricted enzyme digestion and DNA sequencing. Adenovirus expressing shVEGF was 

packaged in BJ5183-AD-1 (Agilent) and propagated in AD-293 cells (Invitrogen) by 

following the manufacture’s instruction. The adenovirus was purified by cesium chloride 

density gradient centrifugation [8].

2.2 Transfections and adenovirus infections

The transduction of human hepatocellular carcinoma cells with adenovirus was carried out 

according to the method described previously [9]. Briefly, BEL 7402 cells were maintained 

in RPM1640 with 10% FBS, and infected with Ad-GFP and Ad-shVEGF165 viruses at 100 

multiplicity of infection (MOI).
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2.3 Quantitative reverse transcription polymerase chain reaction (qPCR)

Total RNA from cultured BEL-7402 cells was extracted using TRIZOL Reagent 

(Invitrogen). The RNA concentration was determined by UV spectrophotometry. qRT-PCR 

was performed using THUNDERBIRD SYBR Master Mix (TOYOBO, Japan). The primer 

sequences were: hVEGF165: 5′-ACA GAC ACC GCT CCT AGC CC-3′ (forward), 5′-CGA 

GAA CAG CCC AGA AGT TGG-3′ (reverse); β-actin: 5′-GTC CAC CGC AAA TGC TTC 

TA-3′ (forward), 5′-TGC TGT CAC CTT CAC CGT TC-3′ (reverse). qPCR was performed 

on a Real-time PCR Detection System (Slan, Hongshi) with the following cycles: 95 °C for 

1 min, followed by 95 °C for 15 s, 58 °C for 15 s, and 72 °C for 45 s for 40 cycles. β-actin 

expression was used as an internal control.

2.4 Western blot

30 μg of proteins were separated in a 12% SDS-PAGE gel and transferred onto a 

nitrocellulose membrane (Millipore). The membrane was rinsed in Tris-buffered saline 

(TBS) with 0.1% Tween-20 (TBST) and blocked with 5% fat free milk in TBS at room 

temperature for 1 h. After being blocked, the membrane was incubated with anti-VEGF 

(Santa Cruz) or anti-α-tubulin antibody (Sigma) (1:500 and 1:5000 dilution, respectively) 

followed by incubation with horseradish peroxidase-conjugated secondary antibodies 

(1:10000 dilution; Santa Cruz). The immunoblots were detected by enhanced 

chemiluminescence reaction (Amersham Pharmacia Biotech) and measured with 

densitometry.

2.5 Quantification of VEGF protein secretion

BEL7402 cell culture supernatants were centrifuged for 5 min to remove cells and cell 

debris. VEGF protein that accumulated in the culture medium and dilutions of a 

recombinant human VEGF165 protein standard were analyzed using Enzyme-linked 

immunosorbent assay (ELISA) (R&D System)[10]. VEGF165 concentrations were 

measured at the absorbance 450 nm with a Universal Microplate Spectrophotometer (Bio-

TEK Instrument).

2.6 Immunostaining and immunohistochemistry (IHC)

VEGF receptor expression in BEL7402 cells was detected by immunostaining. The cells 

were incubated with primary antibody against VEGF receptors followed by incubation with 

FITC-conjugated secondary antibodies (1:50, Zhongshan Goldenbridge Biotechnology). The 

stained cells were analyzed with flow cytometry. For IHC staining, human liver cancer 

specimen sections were rehydrated, blocked with 5% goat serum and permeabilized with 

0.01% Triton X-100 in PBS, and incubated with VEGF receptor antibodies overnight at 4 °C 

followed by incubation with horseradish peroxidase-conjugated secondary antibodies. The 

receptor expressions were visualized by DAB staining, and the sections were counterstained 

with hematoxylin.

2.7 Cell apoptosis assay

Cell apoptosis was detected using a TUNEL assay kit (Beyotime) by following the 

manufacturer’s instruction. Cells were fixed with 4% Paraformaldehyde for 30 min at room 
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temperature. After washed with PBS, 0.1% Triton X-100 in PBS was added for 2 min. The 

cells were then incubated with 50 μl TUNEL test solution in dark at 37°C for 60 min. Cells 

were washed twice with PBS. The ratio of cell apoptosis was observed flow cytometry 

analysis [11].

2.8 Cell migration assay

Cell migration was detected by transwell migration assay as well as wound healing assay. 

For the transwell assay, BEL7402 cells were infected with Ad-GFP or Ad-shVEGF, or 

treated with VEGFR1-I or VEGFR2-I for 48 hours. The cells were then trypsinized and 

suspended in 2% FBS contained medium. 200 μl of the cell suspensions containing 2×105 

cells were seeded into the upper chamber of a 24-well transwell (pore size, 8 μm, Millipore). 

Transwells were then inserted into a 24-well plate containing 600μl RPM1640 medium 

supplemented with10% FBS and incubated at 37 °C in a humidified atmosphere for 12 h to 

allow BEL7402 cells to migrate. Cells on the upper side of the filter (not migrated) were 

removed with cotton swabs. Migrated cells on the lower side of the filter were fixed and 

stained with DAPI. The number of BEL7402 cells that had migrated to the lower surface of 

the membrane was counted in 5 random and non-repeated high-power fields under a 

fluorescence microscope. The average migration cell numbers of each group were 

calculated. Each assay was performed in triplicate wells. The scrape migration assays were 

performed using the CytoSelect™ 24-well Wound Healing Assay Kit by following the 

manufacturer’s protocol. The inserts create a wound field with a defined gap of 0.9 mm for 

measuring the migratory rates of cells. BEL7402 cells were treated similarly as described in 

the transwell assay. The cell migration was observed by phase-contrast microscopy. The 

migration distance was calculated by measuring the distance from the wound edge to several 

border zones of the maximally migrated cells. The percentage of closure was calculated as 

migratory distance from both sides versus the distances to the middle of the wound. Each 

assay was performed in triplicate wells.

2.9 Invasion assay

To test the invasive capability of BEL7402 cells, a barrier of extracellular matrix was 

established using Matrigel in the transwells. 40 μl of diluted Matrigel (0.125 μg/μl) was 

added to the upper chamber of each Transwell and incubated in room temparature overnight 

until the Matrigel has completely dried onto the porous membranes. Matrigel was then 

reconstituted by adding 40 μl of DMEM to the upper chamber and incubate at 37°C for 1 h 

prior to the invasion assay. 100 μl of cells infected with Ad-GFP or Ad-shVEGF, or treated 

with VEGFR1-I or VEGFR2-I (1x106 cells/ml in DMEM containing 2% FBS) were added 

to the upper chamber of the matrigel-coated Transwells. 600 μl of DMEM containing 10% 

FBS was added to the bottom well of each Transwell chamber. The plates were then 

incubated at 37°C for 5 h. To determine the invasion, cells in the upper portion of the 

Transwell filters were removed using cotton swabs. Migrated cells were fixed using 

methanol at room temperature for 15 min, and stained with propidium iodide for 15 min 

followed by washing the transwell inserts with H2O to remove the excess stain. The inserts 

were dried in the air, and photographed under a microscope [12].
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2.10 Adhesion assay

BEL7402 cells were transduced with 100 MOI of Ad-GFP or Ad-shVEGF165 for 3 days. 

Cells were trypsinized, suspended in PBS, counted, and then seeded onto 24-well plates 

(2×105 cells/well). For static adhesion, cells were incubated in a humidified atmosphere with 

5% CO2 at 37°C for 2 h without shaking. For shaken Adhesion assay, the plates were placed 

on a horizontal reciprocal shaker (Nippon Genetics, Tokyo, Japan) and shaken at 110 

strokes/min for 2 h [13]. Cells were gently washed with PBS for three times to remove the 

non-adherent cells. The remaining adherent cells were observed using a bright field 

microscope (Olympus, Shibuya, Japan) and quantified using Image Pro6.0 software. Cells 

were then treated with 300 μl MTT reagent at 37°C in a humidified atmosphere of 5% CO2 

for 4h. The absorbance at 490 nm of the colored solution was measured by a 

spectrophotometer [14]. Each assay was performed in triplicate wells.

2.11 Statistical analysis

The results were expressed as mean ± SD. The data were analyzed by Student’s t test to 

determine statistical significance. P < 0.05 was considered statistically significant.

3 Results

3.1 VEGF receptors are expressed in BEL7402 HCC cells and human pathology specimens

VEGF has been shown to express in HCC [15]. It is unknown, however, if VEGF receptors 

are also expressed in HCC. In order to test if VEGF plays a role in HCC cellular function, 

we first detected if HCC express VEGF receptors. In BEL7402 cells, VEGF receptor 

expression was detected by Flow Cytometry. We found that 82.8% of the cultured BEL7402 

cells expressed VEGFR1 (Flt-1) (Fig. 1A), while only 13.1% of the cells expressed 

VEGFR2 (Flk-1) (Fig. 1B). To test if VEGF receptors are expressed in liver cancer cells in 

vivo, we performed IHC staining to detect VEGF, Flt-1 and Flk-1 expression in human liver 

cancer specimens at three different differentiation stages. We found that VEGF, Flk-1 and 

Flt-1 were all expressed in liver cancer cells (Fig. 1C). Importantly, it appeared that the 

receptor expression correlated with the cancer development. More Flk-1 and Flt-1 

expression were detected in the poorly differentiated cancer cells as compared to the well 

differentiated cells. These results suggest that VEGF may play a role in the progression or 

metastasis of liver cancer in vivo.

In order to test if VEGF indeed plays a role in adhesion, migration or survival of HCC, we 

constructed an adenovirus expressing VEGF165 shRNA (Ad-shVEGF165). This adenoviral 

vector transduction resulted in a 100% of infection efficiency in BEL7402 cells (Fig. 2B), 

similar to the control adenovirus (Fig. 2A). The shRNA expressed by Ad-shVEGF165 

effectively blocked VEGF mRNA (Fig. 2C) and protein expression (Fig. 2D and 2E) after 3 

days of the transduction. shRNA knockdown also caused the reduction of VEGF secretion to 

the supernatant of BEL7402 cell cultures (Fig. 2F).

3.2 VEGF regulates HCC migration

Cell migration is an important process in tumor progression and metastasis. To test whether 

VEGF plays a role in the migration of HCC, we performed transwell and wound healing 
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assay using BEL7402 cells. Serum was used to induce the migration. Both wound healing 

(Fig. 3A and .3C) and transwell assays (Fig. 3B and 3D) showed that compared with the 

control and Ad-GFP groups, the migration of BEL7402 cells was significantly inhibited 

when VEGF was silenced or VEGF receptors were blocked. These data suggest that VEGF 

plays a critical role in HCC migration.

3.3 VEGF is important for the invasive ability of HCC

In order to test if VEGF is important to the invading capability of HCC, invasion assay was 

performed. BEL7402 cells were tested for their ability to invade through matrigel-coated 

porous membranes in transwell inserts. Serum was used as a chemoattractant in this assay. 

As shown in Fig. 4A–4B, VEGF knockdown or VEGF receptor blockade significantly 

reduced the numbers of the cells that invaded through the matrigel. It appeared that 

VEGFR2 was more important than VEGFR1 in mediating BEL7402 cell migration because 

VEGFR2 inhibitor had a greater effect than VEGFR1 inhibitor in blocking the cell 

migration.

3.4 VEGF promotes HCC adhesion in both static and shaken conditions

Adhesion is an important step in tumor metastasis. HCC may metastasize to other organs 

through blood flow. Therefore, we sought to determine if VEGF affects HCC adhesion in 

both static and shaken conditions. As shown in Fig. 5A–5D, compared with the control and 

Ad-GFP groups, knockdown of VEGF165 significantly reduced the cell adhesion. It 

appeared that VEGF165 had a greater effect on the adhesion of BEL7402 cells in static 

condition than shaken condition because knockdown of VEGF165 inhibited most of the 

adhesion in static condition (Ad-GFP) while inhibiting 50% of the adhesion in shaken 

conditions. Nevertheless, these data suggest that VEGF is potentially important in promoting 

HCC metastasis by inducing HCC adhesion to blood vessel, leading to vascular invasion in 

addition to intrahepatic metastasis. Knockdown of VEGF also reduced the cell proliferation, 

but the reduction in proliferation is much less than the reduction of the adhesion, 

demonstrating the role of VEGF in HCC adhesion.

3.5 VEGF plays a role in HCC survival

Cancer cell survival contributes to the tumor growth. To determine if VEGF plays a role in 

HCC survival, we tested the effect of VEGF on the apoptosis of BEL7402 cells. As shown 

in Fig 6A and 6B, shRNA knockdown of VEGF caused an apoptosis rate of 74.2% in 

BEL7402 cells, while control cells only showed a 5.35% of apoptosis. Previously studies 

have shown that VEGF promotes leukemia cell survival via the activation of nuclear factor 

kappa B p65 (NF-κB p65), mitogen activated protein kinase (MAPK)/Erk and the 

phosphatidylinositol 3-kinase/Akt pathways [6,16]. We found that knockdown of VEGF165 

in BEL7402 cells decreased the expression of NF-κB p65 and Akt (Fig. 6D and 6E), 

suggesting that VEGF regulates BEL7402 cell survival through distinct signaling pathways 

compared with leukemia cells.
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3.6 VEGF regulates expression of protein kinase C alpha (PKCα) and p53 genes

Tumor suppressor genes p53 plays a key role in restraining cancer initiation and progression 

through the induction of cell-cycle arrest, DNA repair, senescence and apoptosis [17–19]. 

Protein kinase C alpha (PKCα) promotes cell proliferation, migration, and invasion of 

several cancer cells including human hepatocellular carcinoma cells by inhibiting the levels 

of p53 and p21(WAF1/CIP1)[20–23]. To explore the mechanism by which VEGF regulates 

the survival, migration and adhesion of HCC, we tested if VEGF is involved in the 

expression of p53 and PKCα. Western blot analysis showed that knockdown of VEGF165 

significantly diminished PKCα expression while increased p53 expression compared to the 

control group (Fig. 7A–7C). These data suggest that VEGF may stimulate the migration, 

adhesion and survival of HCC through regulating PKCα/p53 signaling pathway.

Discussion

VEGF acts as an angiogenic factor in neo-angiogenesis by promoting the proliferation and 

migration of endothelial cells [24]. Judah Folkman proposed about 40 years ago that all 

tumors were angiogenesis-dependent. He assumed that cutting off blood supply would kill 

the tumor [25]. However, recent studies have showed that the tumor can generate their own 

vascular system independent of the host blood vessels [26]. VEGF appears to play a crucial 

role in either exogenous or endogenous neo-angiogenesis [27]. In addition to its angiogenic 

effect, previous studies have also shown that hematopoietic stem cells (HSC), leukemia, 

human pancreatic cancer cells and multiple myeloma express VEGF receptors, and are able 

to generate functional autocrine loops supporting their proliferation, migration, adhesion and 

survival[6,7,28,29–32]. Our in vitro finding further demonstrates that VEGF may regulate 

HCC survival or metastasis through a pathway independent of its angiogenesis effect.

Both HCC line BEL7402 cells and cells in human liver cancer specimens express VEGF 

receptors. Knockdown of VEGF attenuated the migration, invasion, adhesion and survival of 

BEL7402 cells, suggesting that VEGF may be important for both the development of HCC 

in liver tissue and metastasis to other organs. Since these assays were all done in vitro, the 

effects are independent of its angiogenic effect. Interestingly, Knockdown of VEGF inhibits 

HCC adhesion in both static and shaken conditions, indicating that VEGF may play a role in 

both vascular invasion and intrahepatic invasion of HCC.

Previously studies have shown that external VEGF promotes leukemia cells survival through 

the activation of nuclear factor kappa B p65 (NF-κB p65), internal VEGF regulates 

leukemia cells survival via the constitutive activation of MAPK/Erk and the 

phosphatidylinositol 3-kinase/Akt pathways [6,16]. We found that knockdown of VEGF165 

in BEL7402 cells inhibits the expression of NF-κB p65 and Akt, suggesting that internal 

VEGF regulates HCC cell survival through signaling pathways distinct from that in 

leukemia cells. Studies from many other groups also show that VEGF regulates cell survival 

via different mechanisms in different cells. For example, Gerber [29] has reported that 

internal VEGF regulates HSC survival by the activation of Akt. Ulivi’ study [32] has shown 

that VEGFR blocker (Sorafenib) induces cells apoptosis through RAF/MEK/ERK and c-Jun 

NH2-terminal kinase pathways in human pancreatic cancer cells. Recently, Ramakrishnan 

[31] demonstrates that Sorafenib inhibits myeloma cell proliferation through inactivation of 
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STAT3 and MEK/ERK. These studies indicate that VEGF may regulate cell survival and 

proliferation via various signaling pathways depending on the cellular and environment 

context.

Tumor suppressor genes, particularly p53, play a key role in restraining cancer initiation and 

progression through the induction of cell-cycle arrest, DNA repair, senescence and apoptosis 

[17–19]. We found that knockdown of VEGF significantly increased the expression of p53 

in BEL7402 cells, concordant with its inhibitory effect in cell migration, invasion, adhesion 

and survival. Interestingly, PKCα inhibitor or PKCα knockdown decreases the proliferation, 

migration, and invasion of urinary bladder carcinoma cells and human hepatocellular 

carcinoma cells, associated with the increase in the levels of p53 and p21(WAF1/CIP1)[20–

23]. Our data have shown that shRNA knockdown of VEGF inhibits the expression of 

PKCα and increases expression of p53. Therefore, VEGF is likely to promote HCC 

migration, invasion and adhesion through PKCα/p53 pathway.
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Fig. 1. Expression of VEGF receptors in BEL7402 cells and human liver cancer specimens
A–B, The expression of VEGF receptors in BEL7402 cells were detected by Flow 

Cytometry. C, Expression of VEGF receptors in well-, moderately- and poorly-differentiated 

human liver cancer specimens was detected by IHC. Brown staining represents the positive 

expression. Blue-violet stains nuclei.
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Fig. 2. VEGF shRNA effectively knocks down VEGF expression in BEL7402 cells
A–B, Adenoviral vector expressing VEGF shRNA (Ad-shVEGF165) infection transduced 

all the BEL7402 cells, similar to the control Ad-GFP adenovirus. C, Ad-shVEGF165 

effectively blocked VEGF mRNA expression after 3 days of transduction. D–E, Ad-

shVEGF165 effectively blocked VEGF protein expression after 3 days of transduction. F, 

Ad-shVEGF165 reduced the VEGF secreted into the supernatant of BEL7402 cell culture.
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Fig. 3. Effect of VEGF on migration of HCC BEL7402 cells
A, Representative migration images of BEL7402 cells in wound healing assay for 24 h. 

Cells were infected with Ad-GFP or Ad-shVEGF165, or treated with VEGF receptor 

inhibitors as indicated before the assay. B, Representative migration images of BEL7402 

cells in transwell migration system 24 h after serum induction. C, Quantification of the 

effect of VEGF on BEL7402 cells migration observed in A. Ad-shVEGF165, VEGFR1-I, 

VEGFR2-I treatment inhibited the migration. D, Quantification of the cells migrated through 

the transwell observed in B. Ad-shVEGF165, VEGFR1-I, VEGFR2-I treatment reduced the 

number of BEL7402 cells migrated through the transwell. *P< 0.05 vs control and Ad-GFP 

groups.
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Fig. 4. Effect of VEGF on invasion of BEL7402
A, Representative images of BEL7402 cells invading the matrigel. Cells were treated with or 

without Ad-GFP, Ad-shVEGF165, VEGFR1-I, or VEGFR2-I as indicated before the 

invasion assay. Cells invaded through the matrigel and migrated onto the lower surface of 

the porous membrane were stained in red. shVEGF165, VEGFR1-I, or VEGFR2-I treatment 

resulted in a significant inhibition of the invasive ability of BEL7402 cells. B, Quantification 

of the numbers of cells that invaded through the matrigel observed in panel A. *P< 0.05 vs 

control and Ad-GFP groups, n=15.
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Fig. 5. Effect of VEGF on adhesion of BEL7402 cells
A–B, Representative images of BEL7402 cell adhesion in static (A) and shaken adhesion 

conditions (B). Cells were treated or without (Ctrl) Ad-GFP or Ad-shVEGF165 for 3 days 

before seeding onto the 24-well plates for adhesion assay. C, Quantification of the cells 

adhering to the substrate in static and shaken conditions as observed in panel A and B. Cells 

were counted using Image Pro6.01 software. *P<0.05 vs control and Ad-GFP groups in 

corresponding conditions, n=15. D, Cell proliferation during the adhesion assay was 

measured by MTT. The absorbance of the cells adhered to the substrate under shaken and 

static culture conditions was evaluated at 490nm. *P<0.05 vs control and Ad-GFP groups, 

n=15.
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Fig. 6. Effects of VEGF on the apoptosis of HCC
A–B, Effects of VEGF siRNA on BEL7402 cells apoptosis was measured by the FCM 

assay. The peak of cell apoptosis in Ad-shVEGF165 (B) group was 13 times more than the 

Ad-GFP (A) groups. C, Western blot analysis of NF-κB p65 and Akt protein levels in 

BEL7402 cells treated with Ad-shVEGF165. D–E, Quantitative assay of NF-κB p65 (D) 

(*P< 0.05, vs. control and Ad-GFP groups.) and Akt (E) (*P< 0.05, vs. control and Ad-GFP 

groups.) proteins expression in BEL7402 cells by optical density value.
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Fig. 7. Effects of VEGF on PKCα and p53 expression in BEL7402 cells
A, PKCα and p53 protein levels in BEL7402 cells were detected by western blot analysis. 

Cells were treated with Ad-GFP or Ad-shVEGF165 for 1 or 3 days as indicated before the 

blotting analysis. α-tubulin served as an internal control. B–C, Quantitative analysis of 

PKCα (B) and p53(C) protein expression in BEL7402 cells by optical density value. *P< 

0.05 vs control and Ad-GFP groups, n=5.
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