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Construction of Lentivirus Vector of hVEGF s Gene and Its Protective Function of

Irradiation-induced Apoptosis
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Abstract; [Objective] To construct human vascular endothelial growth factor-165 (hVEGF,ss) gene lentivirus expression vector
pCDH-CMV-MCS-EF1-copGFP-hVEGF i, and detect its expression after transfected into HT22 cells and further observe its effect of
anti-apopotosis induced by irradiation. [Methods] hVEGF ;s gene ¢cDNA was amplicated by polymerase chain reaction (PCR) and
cloned into the pPCDHCMVMCSEF vector. Reconstructed pCDH-CMV-MCS-EF1-hVEGF ¢ plasmid was identified by electromigratory
analysis, colony PCR, and sequencing analysis. 293T cells were transfected with recombinate vector using the way of calcium
phosphate cotransfection to get lentiviral particles. Lentiviral particles were then transfect them into HT22 cells. Real-time RT-PCR
and Western blot were used to detect the expression of VEGF s gene in HT22 cells.  Furthermore, 0 Gy, 5 Gy, and 10 Gy X-ray
irradiation were given to HT22 cells, empty vector transfected HT22 cells and hVEGF ¢ gene transfected HT22 cells, respectively.
Flow cytometry was then used to compare different rates of apoptosis. [Results] hVEGF,¢s gene fragment was constructed into the

pCDH-CMV-MCS-EF1-copGFP vector successfully. Enzyme digestion got correct length of hVEGF i gene, DNA sequencing analysis
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confirmed that hVEGF165 gene sequence was exactly the same with that reported by GenBank. There were significant increased

expression of hVEGF165 mRNA and protein in the HT22 cells after transfected. Compared with the control group, hVEGF g could

reduce apoptotic rate after cell radiation. [ Conclusions ]

pCDH-CMV-MCS-EF1-copGFP-hVEGF g5 lentivirus vector has been

successfully constructed. High level of hVEGF,is mRNA and protein expression could be obtained in HT22 cells after transfected with
pCDH-CMV-MCS-EF1-copGFP-hVEGF 6. hVEGF ss gene can protect the cells from irradiation induced apoptosis.
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Fig.1 PCR products of hVEGF 4 gene
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Fig.2 GFP expression in 293T cells after transfected by

lentivirus vector (x100)
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Fig.3 hVEGF,; recombinant lentivirus transfected into
HT22 cells(x100)
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Fig.4 Western blot of hVEGF s protein in HT22 cells

after recombinant lentivirus transfected
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Fig.5 Apoptosis of HT22 cell after different dose
irradiation
A; Apoptosis after different dose irradiation by flow cytometry;
B : Apoptosis after different dose irradiation in histogram,1)P < 0.05,
2)P<0.01
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— T,

SE K.

[1] Tsao MN, Lloyd NS, Wong RK, et al. Radiotherapeutic
management of brain metastases: a systematic review
and meta-analysis[J ]. Cancer Treat Rev, 2005, 31(4).:
256-273.

[2] Kantor G, Laprie A, Huchet A, et al. Radiation therapy

for glial tumors; technical aspects and clinical
indications [J ]. Cancer Radiother, 2008, 12 (6-7):
687-694.

[3] LiulJ, Li L, Suo WZ. HT22 hippocampal neuronal cell
line possesses functional cholinergic properties[J]. Life
Sci, 2009, 84(9-10): 267-271.

[4] LiuJ, Rasul I, Sun Y, et al. GRKS5 deficiency leads to
reduced hippocampal acetylcholine level via impaired
presynaptic M2/M4 autoreceptor desensitization [J]. J
Biol Chem, 2009, 284(29):. 19564-19571.

[5] Welzel G, Fleckenstein K, Mai SK, et al. Acute
neurocognitive impairment during cranial radiation

therapy in patients with intracranial tumors [J].

Strahlenther Onkol, 2008, 184(12) . 647-654.

[6] LiuY, Xiao S, LiuJ, et al. An experimental study of
acute radiation-induced cognitive dysfunction in a young
rat model[J]. AJNR Am J Neuroradiol, 2010, 31(2):
383-387.

[7] Madsen TM, Kristjansen PE, Bolwig TG, et al. Arrested
neuronal  proliferation and impaired hippocampal
function following fractionated irradiation in the adult rat
[J]. Neuroscience, 2003, 119(3): 635-642.

[8] Chiang CS, McBride WH. Radiation enhances tumor
necrosis factor alpha production by murine brain cell[ J].
Brain Res, 1991(1-2)566: 265-269.

[9] Stone HB, Coleman CN, Anscher MS, et al. Effects of

radiation on normal tissue: consequences and

mechanisms[ ] ].Lancet Oncol, 2003, 4(9): 529-536.

[10] Leung DW, Cachianes G, Kuang WJ, et al. Vascular
endothelial growth factor is a secreted angiogenic
mitogen[ ] ]. Science, 1989, 246(4935) . 1306—1309.

[11] Carmeliet P. Angiogenesis in health and disease[J]. Nat
Med, 2003, 9(6): 653-660.

[12] X, BLF, AFR, % SWHEHZH VECF
FRIB L MVD (I REE LY ] A RS2 R Rt
=0, 2004, 25(3S): 69-70.

[13] Jin KL, Mao XO, Greenberg DA. Vascular endothelial
growth factor rescues HN33 neural cells from death
induced by serum withdrawal[J]. Mol neurosci, 2000,
14(3): 197-203.

[14] Yasuhara T,  Shingo T,  Kobayashi K, et al.
Neuroprotective effects of vascular endothelial growth
factor (VEGF) upon dopaminergic neurons in a rat
model of Parkinson’s disease[]J ]. Eur J Neurosci, 2004,
19(6): 1494-1504.

[15] %, BRAE, SKEUE, 2. T S M4 P B2 40 i
AR D A SN e B R SE T 4R [0 ). i
oA, PERERIAERT, 2007, 28(1) : 69-70.

[16] Katoh O, Tauchi H, Kawaishi K, et al. Expression of
the vascular endothelial growth factor (VEGF) receptor
gene, KDR, in hematopoietic cells and inhibitory effect
of VEGF on apoptotic cell death caused by ionizing
radiation[J ]. Cancer Res, 1995, 55(23): 5687-5692.

(%% X EH)





