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Abstract: Objective To construct and identify the eukaryotic vector expressing shRNA (Plasmid-1), which expressed 
the VEGF, C-myc, Survivin and hTERT gene at the same time. To detect its interference effects on the nasopharyn-
geal carcinoma cell line (CNE-2Z) compared with single gene plasmid VEFG (Plasmid-2). Methods According to the 
sequence of VEGF, C-myc, Survivin and hTERT gene, we designed 2 oligonucleotide sequences and synthesized 
a complementary DNA chain, then inserted it into the eukaryotic vector expressing pGenesil 1. The cell prolifera-
tion activity was detected by MTT method. The interference efficacy on human nasopharyngeal carcinoma cell 
line (CNE-2Z) in the level of mRNA and protein were detected by RT-PCR and Western-bolt. The inhibitory effect of 
plasmid on tumor in nude mice was also observed in vivo. Results The restriction enzyme digestion and sequencing 
technologies confirmed the construction of recombinant eukaryotic vector expressing was correct. The plasmid was 
transfected into CNE-2Z cells, green fluorescence can be seen clearly in the single gene and multi gene transfected 
cells under fluorescent microscope. MTT showed that the proliferation of cell was inhibited, the invasive ability was 
decreased in vitro, and the inhibition effects of single gene plasmid on the growth and proliferation of cells were 
lower than multi gene. Real-time-PCR and Western-bolt confirmed that the expression of target gene was decreased 
in the level of mRNA and protein, and the interference effect of multi gene was better than the single gene. The nude 
mice experiment showed that the interference effect of shRNA plasmid on the growth of tumor cell was better than 
single gene plasmid Conclusion We constructed a shRNA plasmid encoded four different genes successfully. After 
transfected with nasopharyngeal carcinoma cells, it can interfere the expression of VEGF, C-myc, Survivin and hTERT 
gene at the same time. And the interference effect was better than silence VEGF alone. Out results may provide 
experimental basis for multi gene therapy in the treatment of nasopharyngeal carcinoma.

Keywords: Plasmid construction and identification, short hairpin RNA, multi gene interference, nasopharyngeal 
carcinoma CNE-2Z cells

Introduction

RNAi is a technology in the field of genetic 
research, which can closed the gene expres-
sion. It is also a hot spot in the field of cancer 
research in recent years. Since the higher spec-
ificity of its sequence, which can effectively 
silence the objective gene. Therefore, it can be 
used as a research tool and inhibit the expres-
sion of specific gene in tumor cells. Thereby, to 
intervene the progress of tumor [1]. It has been 
demonstrated that the long chain dsRNA syn-
thesized in vitro can produce a stronger cyto-
toxic reaction in most mammalian cells, while 
the artificial synthetic short chain RNA (21~22 
nt) that is small interfering RNA (siRNA) didn’t. 
Although it can avoid the nonspecific action, 

the reaction time was short and only maintain 
one week [2, 3]. The expressing vector tran-
scribed into a short hairpin RNA (shRNA) and it 
was cut to siRNA further. It plays an interfer-
ence role in vivo and sustain the gene silencing 
longer [4].

Since the occurrence and development of 
tumor is a joint action result of multiple genes, 
steps and factors. The study of multiple genes 
interfere may become a hot topic of RNA inter-
ference research. If we blocked multi-pathways 
at the same time, the treatment efficacy may be 
better than only blocked one. The premise to 
study the multi genes co interference is to 
design a method, which can interfere with the 
expression of multiple genes simultaneously. In 
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this experiment, we constructed and identified 
a shRNA plasmid according to the cDNA 
sequence of VEGF, C-myc, Survivin and hTERT 
which encoded four different genes of VEGF, 
C-myc, Survivin and hTERT. We also compared 
it with the single gene VEGF interference, and 
preliminarily investigated the effects on four 
different target genes after transferred into 
CNE-2Z cells, which may provide experimental 
bases and treatment strategies for the gene 
therapy of nasopharyngeal carcinoma.

Materials and methods

Materials

Strain cell lines and primary reagent: The 
pGenesil-1 plasmid and competent escherichia 
coli DH5 alpha were purchased from Wuhan 
jingsai Biological Engineering Technology Co 
Ltd. The restriction endonuclease of BamH I, 
Hind III, Sal I, Ligation Mix, SacI, MluI, EcoRI 
and Eco31I were purchased from Takara 
Biotechnology (Dalian) Co. Ltd. T4DNA ligase 
was purchased from New England Biolabs com-
pany. The gel extraction kit was purchased from 
Ningbo Zhongding Biotechnology Co., Ltd. A 
small amount of Plasmid Extraction Kit and 
DNA kit were purchased from Qiagen company; 
The agarose gel extraction kit was purchased 
Q.BIO gene company; The fetal bovine serum 
was purchased from American Gibical compa-
ny; The RPMI 1640 and 0.25% trypsin was pur-
chased from Invitrogen company; The nasopha-
ryngeal carcinoma cell line CNE-2Z was 
purchased from Nanjing keygen biotech Co., 
ltd.,. Lipo2000 was purchased from Guangzhou 
Ruibo company. Real time RT primers were pur-
chased from Qiagen company.

The culture of cells: Human nasopharyngeal 
carcinoma cell lines (CNE-2Z) were cultured in 
10% calf serum, 100 U/ml, 100 g/ml of penicil-
lin streptomycin sulfate RPMI 1640 culture 
medium at the temperature of 37°C and con-
tained 5% CO2. Selected cells in the logarithmic 
growth phase for experiment.

The instrument: The electrophoresis, electro-
phoresis tank and GelDoxXR gel imaging sys-
tem were produced by America BIORAD com-
pany, Cary50 ultraviolet spectrophotometer 
was produced by USA Varian inc.. Centrifuges 
were small desktop high-speed centrifuge and 
Labofuge400R centrifuge, which were sepa-
rately purchased from German Eppendorf com-
pany and Heraeus company.

Methods 

The design and construction of shRNA plasmid. 
We designed an oligonucleotide as the target 
genes of VEGF, C-myc, Survivin, hTERT mRNA in 
accordance with the law of multiple biological 
information (GeneBank number were separate-
ly NM_003376, NM_34815, NM_001168 and 
NM_198253), the RNA interference target 
sequence of VEGF, C-myc, Survivin and hTERT 
were VEGF: 5’-AAAC CTCA CCAA GGCC AGCA 
C-3’ (1366-1387 bp), C-myc: 5’-GGCG AACA 
CACA ACGT CTT-3’ (1623-1642 bp), Survivin: 
5’-GCAG TTTG AAGA ATTA ACCC-3’ (394-414 
bp) and HTERT: 5’-GAGC CACG TCTC TACC TTG-
3’ (3043-3062 bp). The sequence of NC target 
gene is 5-GACTTCATAAGGCGCATGC-3. We 
designed the double stranded Oligo DNA hair-
pin structure according to the information ana-
lyzed by Blast and SNP (Table 1). We synthe-

Table 1. Design information of VEGF, C-myc, Survivin and hTERT DNA
Justice chain + ring structure + antisense strand DNA template

1.1-A 5’-CACC AAACCTCACCAAGGCCAGCAC TTCAAGACG GTGCTGGCCTTGGTGAGGTTT TTTTTT G-3’
1.1-B 5’-AGCTCAAAAAAAAACCTCACCAAGGCCAGCACCGTCTTGAAGTGCTGGCCTTGGTGAGGTTT-3’
1.2-A 5’-TTTG GGCGAACACACAACGTCTT CTATGGACA AAGACGTTGTGTGTTCGCC TTTTTT G-3’
1.2-B 5’-AGCTCAAAAAA GGCGAACACACAACGTCTT TGTCCATAG AAGACGTTGTGTGTTCGCC-3’
1.3-A 5’-CCTC GCAG TTTG AAGA ATTA ACCC TTCAAGACG GGGTTAATTCTTCAAACTGC TTTTTT G-3’
1.3-B 5’-AGCTCAAAAAA GCAG TTTG AAGA ATTA ACCC CGTCTTGAA GGGTTAATTCTTCAAACTGC-3’
1.4-A 5’-TCCC GAGCCACGTCTCTACCTTG TTCAAGACG CAAGGTAGAGACGTGGCTC TTTTTT G-3’
1.4-B 5’-AGCTCAAAAAA GAGCCACGTCTCTACCTTG CGTCTTGAA CAAGGTAGAGACGTGGCTC-3’
Note: 1.1-A and 1.1-B are separately the two DNA template primers designed and synthesized by VEGF; 1.2-A and 1.2-B are 
separately the two DNA template primers designed and synthesized by C-myc; 1.3-A and 1.3-B are separately the two DNA tem-
plate primers designed and synthesized by Survivin; 1.4-A and 1.4-B are separately the two DNA template primers designed 
and synthesized by hTERT.
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sized the Oligo DNA according to the design and 
formed the double DNA after annealing. After 
the enzyme digestion and ligation vector, it was 
transformed into the pGenesil-1 plasmid of 
escherichia coli DH5 alpha and obtained a 
recombinant plasmid vector encoded four dif-
ferent genes. After the transformation, the pos-
itive clones were identified by PCR and 
sequenced.

The experimental groups: The BC group: the 
blank control group; The NC group: the negitive 
control group. The P-1 Group: the multiple gene 
plasmid group. The P-2 Group: the VEGF single 
gene plasmid group.

The cell culture: Human nasopharyngeal carci-
noma CNE-2Z cells were cultured in RPMI 1640 
medium contained 5% CO2 at the temperature 
of 37°C. We also added 10% fetal bovine 
serum, 100 U/ml penicillin and 100 μg/ml 
streptomycin into it.

Detection of plasmid transfection: 2 ml 0.5 × 
105/ml CNE-2Z cells were cultured in a 6 well 
culture plate and conventional culture for 48 h. 
We separately prepared A and B solutions. A 
liquid: Taken 100 μL serum-free and antibiotic 
free 1640 medium into 1.5 mL EP tube and 
then add 2 μL plasmid (2 μg/μL). B liquid: Taken 
100 μL serum-free and antibiotic free 1640 
medium into 1.5 ml EP tube and then add 4 μL 
transfection reagent of lipo2000. A liquid was 
transferred into the liquid B and mixed gently, 
standing at the room temperature for 20 min-
utes, added it into the corresponding experi-
mental groups.

The proliferation of cells was detected by MTT 
method: Taken 150 μL 2 × 104/mL CNE-2Z 
cells into a 96 well culture plate, each group 
had 5 holes. Cells were treated with the same 
methods of 1.2.3, the plasmids were continued 
to culture after transfection, and the liquid was 
changed every 24 hours. We separately added 
20 μL MTT (5 mg/mL) after transfected 8, 20, 
44, 68 and 92 hours. It was cultured for 4 hours 
and the supernatant was abandoned. We 
joined 150 μL two methyl sulfoxide in each hole 
and shaken it for 10 minutes. The absorbance 
A value of each hole at the wavelength of 492 
nm was detected by ELISA monitor.

The knockdown efficiency of target gene were 
detected in the level of mRNA by real-time 
quantitative PCR: After transfection of 48 h, 
CNE-2 cells were treated with the same method 

as in 1.2.3. We use the TRIZOL (Invitrogen) sol-
vent to extract the total RNA and adjusted the 
sample RNA concentrations to 1 ug/u. Each 
sample set 3 parallel holes, the reaction solu-
tion without cDNA template was as the nega-
tive control. MJ Chromo4 were amplified by the 
real time fluorescent quantitative PCR. It was 
detected by SY BR Green I. The reaction system 
is consisted of 10 μl 2x SYBR Real-Time PCR 
premix Ex Taq, 0.25 μL primers, 1 μL cDNA, 20 
μL ddH2O. The reaction conditions were pre 
degeneration for 15 minutes at 95°C, denatur-
ation for 5 seconds at 95°C, annealing for 30 
seconds at 60°C, extends for 1 minutes at 
72°C, a total number of 40 cycles. Using the 
GADPH as an internal control, the upstream 
primer of GAPDH was 5’-ACCACAGTCCATGC- 
CATCAC-3’ the downstream primer was 5’-TC- 
CACCACCCTGTTGCTGTA-3’, the length of ampli-
fied product fragment was 452 bp. The up- 
stream primer of VEGF was 5-ATGCGGGGG- 
CTGCTGCAATGAC-3, the downstream primer 
was 5-CTGGCCTTGGTGAGGTTTGA-3, the length 
of amplified product fragment was 100 bp. The 
upstream primer of C-myc was 5-TGTGGAA- 
AAGAGGCAGGCTC-3, the downstream primers 
was 5’-CGCTGCGTAGTTGTGCTGATG-3’, the 
length of amplified fragments was 136 bp. The 
upstream primers of survivin was 5’-GCG- 
CTTTCCTTTCTGTCAAGA-3’; the downstream 
primers was 5-CACTTTCTCCGCAGTTTCCTC-3’, 
the length of amplified fragments was 143 bp. 
The upstream primer of hTERT was 
5-TGTTTGCGGGGATTCGGCG-3’, the down-
stream primers were 5’-CCACGCAGCCA- 
TACTCAGG-3, the length of amplification prod-
ucts fragment was 135 bp. The acquisition 
data was analyzed for real time. The same 
experiment was repeated three times.

The western blotting: Cells were treated with 
the ethods of 1.2.3. We collected the protein in 
each group after plasmid transfected 96 hours 
and reserved it at 80°C. Taken 20 μg total pro-
tein separated by 10% SDS-PAGE gel electro-
phoresis and transferred it into the NC film, and 
then closed it with TBST buffer contained 5% 
skim milk powder and 0.05% Tween at the tem-
perature of 37°C for 1 hour. The VEGF, C-myc, 
Survivin, anti hTERT (1:1000) or GAPDH 
(1:25000) were added and incubated at 4°C for 
overnight after washed the membrane. Then 
use horseradish peroxidase labeled IgG 
(1:10000) for two anti hybridization. At finally, it 
was treated with autoradiography. Image was 
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scanned for gray scale by Foretix 1D software, 
the expression intensities of all protein were 
measured using the gray value ratio of VEGF, 
C-myc, Survivin, hTERT and internal GAPDH.

The establishment of human nasopharyngeal 
carcinoma in animal model of nude mice: The 
genetic background of animals with congenital 
cells immunodeficiency was lack of BALB/C 
gene, the mean age of 32 nu/nu female nude 
mice were 4 weeks, the weight was ranged 
from 19 to 23 g. They were purchased from the 

Institute of Shanghai experimental animal of 
China Academy of Sciences. The mice were 
feed in a specific pathogen free condition (spe-
cific pathogen free, SPF), the operation was 
aseptic in strictly. Each nude mouse was inocu-
lated into 0.2 ml nasopharyngeal carcinoma 
CNE-2Z cell suspension (approximately 10 × 
106 cells) subcutaneously. The long (a) and 
short (b) diameter of tumor body was measured 
with vernier caliper weekly. 32 animals were 
randomly divided into 4 groups after the trans-
plantation of tumor two weeks, namely NC (neg-

Figure 1. The plasmid profile. ShRNA = 5’-
hU6 terminator - Sense + Loop + Antisense 
template DNA 1-hU6 promoter--mU6 termina-
tor - Sense + Loop + Antisense template DNA 
2-mU6 promoter--h7SK terminator - Sense + 
Loop + Antisense template DNA 3-h7SK pro-
moter--hH1 terminator - Sense + Loop + An-
tisense template of DNA 4-hH1 promoter-3’.
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ative control group) and BC groups (blank con-
trol saline group). The P-1 Group: the multiple 
gene plasmid group. The P-2 Group: the VEGF 
single gene plasmid group. There were sepa-
rately 8 rats in each group. The blank control 
group were injected with 350 μl saline, the 
other groups were separately injected 20 μg 
plasmid, 30 μL transfection reagent, 300 μL 
antibiotic free serum and 1640 culture liquid, it 
was injected 1 times every 2 days with a total 
number of 7 times. During the treatment peri-
od, the general conditions of nude mice such 
as spirit, diet, activities were observed every 
day. The long and short diameter of rats’ tumor 
were measured weekly. According to the for-
mula of V = 16πab2 (a: tumor long diameter; b: 
tumor short diameter), the tumor volume of 
each group was calculated. After the final injec-
tion of 2 weeks, the animals were sacrificed, 
and the tumor was separated, the transfection 

Figure 2. The sequencing graph of recombinant plasmid. A. ShVEGF sequencing report; B. shC-Myc sequencing 
report; C. shSurvivin sequencing report; D. shTERT sequencing report. 

Figure 3. The cleavage map of plasmid. The elec-
trophoresis band of DL2000 Marker are separately 
2000 bp, 1000 bp, 750 bp, 500 bp, 250 bp and 
100 bp, the DNA bands of VEGF + C-myc + Survivin + 
hTERT plasmid digested with SalI + MluI were about 
1200 bp (1, 2, 3 repeated three holes).
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and expression of plasmid was observed in 
confocal laser microscope after quick frozen 
section. It was observed for two weeks at the 
end of treatment, the inhibition rate of tumor 
was calculated according to the following for-
mula: the tumor inhibition rate (%) = (1-mean 
tumor volume of experimental group/mean tu- 
mor volume of control group) × 100%. The data 
were analyzed with SPSS12.0 software.

The apoptosis of cells were detected with 
TUNEL method: The paraffin sections of tumor 

single factor of variance. The apoptotic rates of 
cells were compared with pairwise compari-
sons Q test of multi-samples mean. P < 0.05 
means that the difference was statistically 
significant.

Results

The construction of vector 

The DNA bands of VEGF + C-myc + Survivin + 
hTERT plasmid cuted by SalI + MluI enzyme 

Figure 4. The expression of fluorescence in nasopharyngeal carcinoma cells after transfection (magnified 40 times). 
It showed green fluorescence in the CNE-2Z plasmid group after transfection 24 hours, which suggested that the 
plasmid were import into the nasopharyngeal carcinoma cells successfully. A. The plasmid group (from the p-1). 
B. The blank control group. There was no green fluorescence in transfection cells of the blank control group under 
fluorescence microscope.

Figure 5. The cell viability were detected by MTT methods. The proliferation 
of nasopharyngeal carcinoma cells in the P-1 and P-2 group were signifi-
cantly inhibited at the 24, 48, 72 and 96 hours (P < 0.05), in which the 
inhibiting effects of multiple gene plasmid were better than the single gene 
plasmid. There had no significant difference of the nasopharyngeal carci-
noma cells in the negative control and the blank control groups (P > 0.05). 

tissues were deparaffinized and 
hydrated, it was stained with 
TUNEL according to the instruc-
tion of kit. The nucleus of apop-
tosis cells were stained brown-
ish when observed under 
optical microscope. We ran-
domly selected 5 non repetitive 
high power field (40 × 10) for 
each section, the percentage of 
apoptotic cells were counted in 
every field, the average value is 
the apoptosis index of the film 
(apoptotic index, A I).

Statistical analysis

The experimental data were 
expressed in 

_
x  ± s, it were ana-

lyzed with SPSS12.0 software; 
the cell proliferation activity of 
each group was analyzed with 
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were about 1200 bp, it meet the design require-
ments; Therefore, it was the correct plasmid. 
We selected correct plasmid clones trans-
formed bacteria VEGF, C-myc, Survivin, hTERT 
to sequence. It was inserted into a correct plas-
mid after the sequencing analysis and the qual-
ity was meet the design standard (Figures 1-3).

The plasmid transfection test

After the plasmids transfected into cells 24 h, 
the blank control group had no cells expressed 
green fluorescent. Other groups showed higher 
expression of green fluorescent (the transfec-
tion efficiency is about 50%) (Figure 4).

hTERT mRNA were separately 76.47% ± 2.42, 
79.73% ± 2.97, 80.89% ± 1.92 and 74.60% ± 
1.87. The single gene plasmid P-2 mainly 
decreased the mRNA expression of VEGF gene, 
and the downregulation rate was about 69.75%.

The results of Western-blot

From Figure 7, we can see that it was mainly 
decreased the expression of VEGF gene protein 
(59.18% ± 3.09) after single gene VEGF plas-
mid (p-2) transfected in nasopharyngeal carci-
noma cells. For the multi gene plasmid P-1, it 
decreased the expression of four genes at the 
same time. The downregulation rate of VEGF, 
C-myc, Survivin, and hTERT protein were sepa-
rately 66.95% ± 2.42, 62.89% ± 2.97, 79.48% 
± 1.92, and 79.60% ± 1.87.

The changes of tumor volume in the nude 
mouse after treatment. See Figure 8. At the 
end of treatment, the tumor growth in the P-1 
and P-2 group were significantly inhibited than 
the control group. The tumor inhibition rates of 
multiple and single genome group were sepa-
rately 82.40% and 46.24%. 

The apoptosis rate of transplanted tumor cells 
were detected by TUNEL method 

The apoptotic cells can be seen in the blank 
control group and negative control group occa-
sionally. The apoptosis index were separately 
2.8% ± 1.12 and 3.7% ± 0.95; The apoptosis 
index was increased significantly in the single 
gene plasmid group with a number of 21.5% ± 

Figure 6. The quantitative expression of mRNA of different genes in different 
groups after transfection 48 hours. BC: The blank control group; NC: The 
negative control group; P-1: The multiple genes control group; P-2: The single 
gene group.

Figure 7. The expression of proteins of each gene in 
different groups. BC: The blank control group; NC: 
The negative control group; P-1: The multiple genes 
control group; P-2: The single gene group.

The cell viability were detected 
by MTT methods. See Figure 5.

The quantitative expression of 
mRNA of different genes in dif-
ferent groups were detected 
after transfection 48 hours. 
See Figure 6. We analyzed the 
results, it was mainly down reg-
ulated the mRNA of VEGF gene 
(59.18% ± 3.09) after single 
gene VEGF plasmid (P-2) trans-
fected into nasopharyngeal car-
cinoma cells. The multiple 
genes plasmid (P-1) decreased 
the mRNA expression of four 
genes. The decreased rates of 
VEGF, C-myc, Survivin and 
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2.01; The apoptosis index was increased sig-
nificantly in the multiple gene plasmid group 
with a number of 49.8% ± 1.98; It suggested 
that both groups had an induced apoptosis 
effects in the treatment of nasopharyngeal car-
cinoma transplantation tumor. The induced 
apoptosis effects were most obviously in the 
multiple genome group. Compared with the 
other groups, the differences were statistical 
significant (Figure 9).

Discussion

RNA interference (RNAi) is a newly developed 
gene specific suppression technique. The 
mechanism is to insert the target genes related 
double stranded RNA into cells, which resulted 
in the silence of specificity gene. The key effec-
tor molecule of RNAi is siRNA [5]. At present, 
the most common preparation methods of 
siRNA were included 5 types, such as the 
chemical synthesis of siRNA, the transcription 
of siRNA in vitro, to get siRNA by the digestion 
of long fragment dsRNA with RNase III, PCR 
method for preparing siRNA expression cas-
sette, the expression of siRNA using plasmid or 
virus, in which the methods using plasmid or 
virus are that the template sequence was 
inserted into U6 or H1 promoter contained RNA 

polymerase III and its downstream little plas-
mid or virus vector with special structure, and 
then it was transferred into the host cells in 
vivo and transcribed the shRNA, the cytosolic 
shRNA was cuted into siRNA by Dicer enzyme.

Vascular endothelial growth factor (VEGF) is a 
factors that directly related to the occurrence 
and development of tumor. The most important 
is that VEGF can not only promote the angio-
genesis of tumor, but also the growth, invasion 
and metastasis of tumor [6-8]. VEGF is 
expressed in many malignant tumors in both 
animals and humans, in which it was expressed 
mostly in nasopharyngeal carcinoma because 
of the abundant blood vessels. Therefore, we 
selected the VEGF of human nasopharyngeal 
carcinoma cells as an interference loci. The 
proto oncogene protein C-myc is a cell cycle 
dependent cancer gene, which plays an impor-
tant role in the regulation of cell proliferation 
and differentiation, it may also has an impor-
tant effect on the adhesion and invasion of 
tumor cells [9]. Survivin is a members of apop-
tosis protein (IAPs) inhibitor family. Since its 
regulatory role on the apoptosis, which has 
been attracted more and more attention. At 
meanwhile, because its was expressed in many 

Figure 8. Changes of tumor growth in nude-mouse of each group at different time. BC: The blank control group; NC: 
The negative control group; P-1: The multiple genes control group; P-2: The single gene group.
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human malignant tumor cells specifically, but 
not expressed in most normal tissues. 
Therefore, in recent years, cancer researchers 
have been paied more attention to it. It consid-
ered that the special biological function of the 
protein may be a powerful molecular target for 
tumor therapy. Some researchs indicated that 
the telomerase activity was expressed in more 
than 90% of the malignant tumor. However, it 
was not expressed in the normal tissue and 
most benign lesions [10, 11]. The activation of 
telomerase is the key to control the prolifera-
tion of malignant tumors [12]. The RNA interfer-
ence gene silencing targeted by hTERT has 
become a hot spot of various malignancies 
gene therapy.

The interference of single gene was most 
reported in current literatures. Alougth it has 
been made a certain effect, the efficacy was 
not very ideal. Because the occurrence and 
development of tumor is a complex process of 
multi gene mutation, so it is very necessary to 

investigate the effects of interference of multi-
ple genes on gene silencing. We considered 
that the VEGF, C-myc, Survivin and hTERT may 
be the ideal target for the combined gene ther-
apy of nasopharyngeal carcinoma. 

In this study, we constructed and identified the 
Plasmid-1 and Plasmid-2, which were separate-
ly expressed VEGF, C-myc, Survivin, hTERT and 
VEGF. They were transfected into the CNE-2Z 
cells, respectively. We compared the effects of 
both plasmids on the growth and proliferation 
of CNE-2Z cells. The results showed that it can 
be seen a large amounts of cells expressed 
green fluorescent in confocal laser scanning 
microscopy after plasmid transfected into the 
CNE-2Z cells, which confirmed that the con-
structed plasmids transfected into experimen-
tal cells effectively. MTT results showed that 
the proliferation of cells in the multiple genome 
group was inhibited obviously after the plasmid 
transfected into cells. It suggested that the 
silence of VEGF, C-myc, Survivin and hTERT was 

Figure 9. The apoptosis rate of transplanted tumor cells were detected by TUNEL method. A. The blank control 
group; B. The negative control group; C. The multiple gene plasmid group; D. The single gene plasmid group.
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more effective than only silence a single gene. 
Real-time-PCR and Western blot results showed 
that the single gene plasmid was mainly 
decreased the expression of mRNA and protein 
after it was transfected into CNE-2Z cells, while 
the multi genes plasmids decreased the mRNA 
and protein expression of four genes after it 
was transfected into CNE-2Z cells, these results 
suggested that the effects of silence multi gene 
were more stronger than that of single gene. 
The tumorigenicity experiment in vivo also 
showed that the inhibition and induced apopto-
sis effects in multi genes were better than only 
silence one single gene, which may due to the 
inhibitory effects of four genes. It suggested 
that those four genes may have a synergistic 
effect on the progression of tumor, and the 
silence of four genes can inhibit the growth of 
tumor cells more efficiently. Nevertheless, the 
mechanisms of each gene interacted in multi 
genes co silence are needs to be further 
explored. The efficacy, target and toxicity of 
multi genes on humans are still unknown, the 
stable expression of carrier are still need to be 
studied. Whether the combined gene silence 
can apply into clinical gene therapy, which are 
still need a lot of research works.

In this experiment, we constructed a vector 
through effective cloning technology. The plas-
mid can encode four different genes and down 
regulate the expression of different genes. This 
works may laid a solid foundation for multi 
genes co silence. We believe that we can con-
struct a vector which encoded more different 
genes using same technology in the future. 
Undoubtedly, it will be improve the gene silence 
levels and provide a platform for further 
research on anti tumor gene. In summary, the 
gene recombinant plasmid mediated method 
can effectively interfere the RNA of multiple 
genes in tumor cells. Our experiment may pro-
vide a new way for the gene therapy strategy.
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