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Effects of hVEGF1z1 gene tran fection on human unbilical vein endothelial cells growth
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Embryology, College of BasicM edical Sciences, SecondM ilitary M edical U niversity, Shanghai 200433, China)
[ABSTRACT] Objective To construct human vascular endothelial grow th factor (hv EGF)-121 protein expression plasnid,
and to transfect it into human umbilical vein endothelial cells (HUV EC) to speed up their grow th in vitro through a paracrine
way. M ethods hV EGFiz dNA wasobtained by reverse transcription-polymerase chain reaction (RT-PCR) from human en-
bryonic fibroblast and w as inserted into eukaryotic expression vector pdNA 3 The recombinant plasnid w as tranfected into
HUV EC by FUGENE 6 liposome The culture supernatant of the transfected cellswas cllected, and the expression of
hV EGF protein w as tested by enzyme-linked mmunorbent assay (EL ISA). The role of hV EGF121 gene transfer in HUV EC
proliferation w as studied by cell-counting pdNA 3 vector transfected and non-transfected HUV EC w ere used as the control
groups Results pdNA 3-hV EGFiz plasnid w as constructed A fter cell transfection, hv EGF protein was transiently ex-
pressed and peaked on 1 d at 59 95 pg/(10* cells: d), about 100 times that of the control group level; aftemwards, the pro-
ductions decreased quickly and then slow ly, but still about 1 time higher than that of the control group level on 7d The
transfected HUV EC proliferated more rapidly than that of the control groupson 3d (P< Q 01),with the cell doubling tine
shortened to about 3 d from over 7 d in the control group. Conclusion: Plasn id pdDNA 3- hV EGF121 has been constructed suc-
cessfully, which can express active hV EGFiz1 protein in HUV EC cultured in vitro, thuspromoting HUV EC proliferation by a
paracrine loop.
[KEY WORDS] human vascular endothelial grow th factor-121; eukaryotic expression; human umbilical vein endothelial
cells cell proliferation

[A cad J SecM ilM ed U niv, 2004, 25(10): 1074-1077]

(human umbilical vein en- , (V EGF)
dothelial cells, HUV EC) V EGF
(2] 4
, 121 165 189 206" V EGF
, ( ,HUV EC
) 0 ] (90208026).
[ | (1968-), ( ),

" Corregonding author. Email: hougiliu@hotmail com



- 1075-

10 . , . hVEGF1
(hV EGF) 189 hV EGF20s
, hV EGF121 , hV EGF1es
hV EGFiz2 hV EGF1ss
[4]! 2 H
[5 9].
hv EGF , HUV EC
(10 11] , hV EGF 1z
hV EGFies 7. 101
(21 HV EGFiss HUV EC,
hV EGFiz ,
HUV EC, ,
HUV EC
1
11 PDNA 3
DH 50 ; Total RNA Isolation Clas

sic Kit 3S PlasnidM iniprep KitVer 3 1 3SDNA
Gel Purification KitVer 3 1(
); RNA PCR Kit (AMV ) Ver 2 1 T4
DNA ( );
Hind I EcoR [ (Fementas MBI); Fu-
GENE 6 (Roche); hv EGF EL ISA
( )
1 2 pdNA 3-hV EGFn
Total RNA Islation Classic Kit
RNA
: P1: 5'cca agc tta cca tga
act ttc tgc tgt ctt g 3'; P2: 5'cgg aat tca aac cct gag

ggaggctc3 Pi1 P25 H ind III
EcoR [ Gen-
Bank hV EGFiz21 mRNA (ac-
cession N o: E15157) 1036 1 516,
hV EGF121 ( 26 121
hV EGF 1z ) RNA
PCR Kit AMV) Ver 2 1, RNA
RT-PCR 497 bp DNA
Hind Il EcoR 1 pdDNA 3
hV EGFi121 DNA , Ta
DNA , pdDNA 3-hV EGF1z
13 HUVEC HUV EC(

) 4x 10 24
, 20% DM BM ,  CO:
24 h 40% 60% ,
, Q 5ml DNA
5 ,
6 ul FUGENE 6 94 ul
DM EM , ; 1 ug
; 30 min; 24 , 20
ul, ; pdDNA 3
DNA CO> 6h
, Q 5ml, od
14 hv EGF
0 7d 2
3 , :
Q 5ml 3 , 3
1 5m| Eppendorf ,5000 r/min 3min,
,- 20 , EL ISA (
hv EGF : pg/Mml,
A); , Q 25ml Q 25% ,
Q 25ml ,
, : 3 3
( B) Ax
Q 5x 10°8, 10*
hv EGF (pg)
15 ,CO2
6 h , Q 5ml, (
0d) , 3d 7d ,
1/2 0 7d
2 3, ,
1.4 Xx s , t
3d 7d , 3,
Q 25ml 3 15mlEp-
pendorf , EL IA
16 ELIA hv EGF
EL I1SA 5 000 r/min
3min, ,- 20 )
hv EGF EL ISA
EL IA
( )
2
RNA RT-PCR
hV EGF121 ONA ,RT-PCR
DNA : DNA



- 1076- 2004 10 , 25

(497 bp) , ( DNA (497 bp) pdDNA3
) , pdDNA 3 (5400 bp) «C )
DH 5, 20 2# 100%
30 , 497 bp (1), ,
3 , 1 2# 2# pdNA 3-
3# 2 hv EGFiz
, 3 ,

cacccatggcagaaggaggagggcagaamatcacgaagtg«gtgaagttcatggatgtutatcagcgcagctactgccatom&tc
gagaccotgptgpacatoitocapgagtacceigatpagatogagtacatattcaagocatectgigtgoooctgatgegatgeges
gecigeigeantgacgagpgoctggaptptataccoactgaggagtosaacatoaccalgoagattatgeggateanacetcacca

agpccageacatagpapapatgageticctacageacaacaaatgtonalpeagaccanagaasgatagapcaapacasgaana

WW?&@@S&E“SS&WB%WWW‘QMWGE

1 hVEGF121 D NA
Fig1l Sequencingresult of hVEGFiz dD NA
_Hind lll and EcoR [ recognizing sites m: Start codon; m: Stop codon;

___ Signal peptide coding region; — : hV EGFi21 protein coding region
HUV EC hVv EGF = 'O o.poNATBVEGFIZI
1d ( L (- oo it
59 95pg,/10° ), ; 7d £
2 2 , S
( : 1d Q 56 pg/10* %
; 7d 3 08 pg/10' ) =
hV EGF “ M i " i a i
1 2 3 4 5 6 7
) Time after transfection {i/d)
hv EGF , )
3d 7d , 1/2 2
, Fig 2 Cell growth curves
( 2), 3d 2 " "P< Q 01 vspdNA 3 group or non-transfected cells group
(P< 0 01); 3d , 3
7d 2
, ' , hV EGFi121
7d , pdNA 3, ,
, , c2 GenB ank
3 4d , ) )
(3 EIA
hv EGF 3d PADNA 3
7d 1429 16 1 21Q 46 pg/ml, HUV EC V EGF,
( 67.98 121. 76 pg/ml) 21 10 hV EGF1z ,
, ( 65.79 117.83 pg/ml)

hvV EGF1z



10 . , . hVEGFiz

1077-

3

Fig3 Transected cells under phase-contrast m icroscope(10x 20)
A, B, C: HUVEC 0,3 and 7 d after pdDNA 3-hV EGFia1 transfection, regectively;
D: Non-transfected HUV EC on d 7; pdNA 3 transfected cellswere similar to non-transfected ones
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