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[ ABSTRACT ] Aim  To investigate the effect of B-nerve growth factor (B-NGF) gene transfected human umbilical vein
endothelial cells (HUVEC) on cell function related to proliferation, monoclonal formation, cell cycle, apoptosis, migration.
Methods The recombination human B-NGF gene expression eukaryotic plasmid with EGFP ( pEGFP-N1) was transfected into
HUVEC, HUVEC without transfected plasmid as the normal control group, HUVEC with empty vector (pEGFP-N1) as the nega-
tive control group, and-NGF gene transfection with the 1: 1000 K252a as the tyrosine receptor kinase A (TrkA) inhibition group.
The morphology of HUVEC was detected by the fluorescence microscope after B-NGF gene transfection.  The changes of B-NGF
mRNA and protein expression were detected by real-time PCR and Western blot after transfection of 48 h with recombination 3-
NGF expression plasmid.  The effects of 3-NGF gene trasfection on proliferation, monoclonal formation, cycle, apoptosis, mi-
gration of the HUVEC were determined by MTT assay, tablet monoclonal experiments, flow cytometry and transwell experiments,
respectively.  The expression of TrkA, vascular endothelial growth factor (VEGF) were detected by Western blot after B-NGF
gene trasfection on HUVEC. Results The B-NGF gene was successfully transfected into HUVEC.  The levels of B3-NGF
mRNA and protein expression were significantly increased at 48 h after transfection with recombination 3-NGF expression plasmid

(P<0.05). Compared to the control group, the proliferation, monoclonal formation, migration of HUVEC were promoted after
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B-NGF gene transfection, which also affected the cell cycle and apoptosis rate, and showed a statistically significant difference

(P<0.05).

inhibitor.

Meanwhile, the expression of TrkA and VEGF were significantly induced (P <0.05) , but were inhibited by TrkA
Conclusions B-NGF gene could successfully transfect HUVEC and express significantly, promote the ability of

cell proliferation, clone formation, migration, affect the cell cycle and inhibit the apoptosis rate, which function was related to

combination with TrkA and inducing the expression of VEGF.
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HUVEC #1 pEGFP-N1 fitr i % = F &2 k¥ &
MEFHEHUFHAZTRE, KA LR ER I Z
A B-NGF # 41 % i i &t pEGFP-N1/B-NGF, RP-
MI1640 35 7= 2 EDTA 8 1 & % [E Hyclone A 7 ;
Ji6 4 i 3% 1 B % & Gibeo /A 7] ; Lipofectamine ™ 2000
W B k¥ Invitrogen /A 7] ; B & BR % 8 % 4R A (tyro-
sine receptor kinase A, TrkA ) #[ #| 7| K252a ¥ g %
R&D /A & ; real-time PCR X 7| & 1 B K # TaKaRa
/x] ; Transwell Permeable Supports ¥ B % [E Corning
NE G EARIGKA & MTT KA &5 908+
AT NG L ERERFFTYATIL B-NGF ikl
B % & Santa Cruz /A 7 ; Annexin-V/Pl %8 j B - %
MiAF & @R AW s xR EEY
BARNE ; BIA B-NGF TrkA % W & & K H T
(vascular endothelial growth factor, VEGF)  AlL3) & &
(B-actin) % 7 0K W B % E Abcam A 8 ;HRP 47
BLFRA— Y ELTF LeHAFE,

1.2 B-NGF ERE % HUVEC

HHECH 5] % A B-NGF # H K £ ( Genbank
NM_002506 ) #% # 2| pEGFP-N1 # 1k b & oh # 2 A
B-NGF & 41 % 3 Jfi &1 pEGFP-N1/B-NGF, £ PCR
J7 U2 IE# 5 2 4 % HUVEC, & 7 1) HUVEC A
RPMIN640 S xH3E R A KRARTF R L EM
T 24 AR F 24 h J5, 20 0 £ K ZE 80% ~90% bt HEAT
B-NGF F[H 4% % 52 40 B & | 50 pL Opti-MEM 7 %
BA 1 pg EA KR, B A 50 pl Opti-MEM # 2 plL
Lipofectamine 2000 i B 3 38 47, 2 7 & = i P I &
5 min )xﬁi’%’}j\:ﬁ./ﬁ\, ZHEEEF 20 min,f@@f]ﬂ)\@] 2
MERR P, RO h FRERFERESRH T 2K
FAEEEFR, F % E A A R 4 # 4 pEGFP-N1 &R
HFR B A AT L (EFH),
1.3 PB-NGF ERFE#® S HUVEC FRBESTLR
HFRE&MN

7 pEGFP-N1/B-NGF kit 448 h &, & Bl &
KAEMETWELS AP S F &R R
WL, 37 B-NGF 3 B 4% % 41 v 4 & 8 JL € 4%
FEEE R, BHaAERNEE D AWRITH B-NGF
ok, AR Sk K et Il B-NGF £ 4 e 40 i, By %
kBRI A0 E A i N\ E & RNAiso Plus # B
WA AR B4 e % RNA, K% % 4 % cDNA, 1R
B-NGF fn /§ % B-actin #£ F F 7| % i+ 5| 4, B-NGF Lk
W4 5'-CAA GGG CAA GGA GGT GAT-3', T 4
5'-GTG AGT CGT GGT ACA ATA TGA G-3';B-actin
F K 5-CTG GGA CGA CAT GGA GAA AA3', T
JH 5'-AAG GAA GGC TGG AAG AGT GC-3', #|
| Bio-Rad % 5] # IQSTM real-time PCR % 4t ¥ 4T 5Z
7% ¢ PCR 4 31l pEGFP-N1/B-NGF Jf 4L % %L 31 &
LA F B-NGF R E B KX FN, 7HFHE
BRI ARBE LML E A ,BCA F % &
B E, &4 30 ng & & A AT 12% SDS-
PAGE %t ¥, 1.5 h J& , 2 T % PVDF Ji£, & H, 2
A9 & B-NGF fr B-actin — 4 (1: 1000) ,4°C it 7%,
TBST &% 3 X &, HRP #7128 = 41 (1: 5000) % & 2
h,ECL & %, % t48 B, A Quantity One % 1 2 #7
&4 B-NGF 4 A1 %t % ot E 18, 3 Al W% B-actin
HATRE,
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275 & B-NGF 2 [F % % HUVEC #i g # & 41
MH, % B EF 4 EGFP = # 4 B-NGF 3 K # %
41 TrkA #7%] 7 40 (& B-NGF £ [H # 4 28 o fun A
1: 10008 K252a) (A T ), FI A & 43 = L
B R JE R 107 Cells/L, 4 5 # 48 T 96 FLIR, &
AN 200 wL, HEF CO, BHEEFLIEXRE
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5¢/L) 3TCEAEFHEERANRFIREREE
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FROUME 492 nm AL A FL ROLEE, 4% E S
NEEI,EHTIANEL L,
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1.6 7= 40 B AR 46 ) 48 B 2 £ 0 48 B 1=

BAHmBHATR S EEMT 6 LR F,HFL
H'5x107Cells/L, E T 37°C 5% CO, %0 i 5 3= 45 b 3%
F24h, BABEBHENCECERE, FLF, A
70% FA L EAEACEZ 12h U EE, BOF EEF
7t % OB, 500 L PBS # & 48 i m X PI £ RNaseA
(50 mg/L) i& H & % 8Ok, 2% X 40 00 030k T & 4
AR, It EA A AN E R E 2, B
AL, B w5 pL FITC 4712 B Annexin-V
K10 wL PI 28 2 8 = # Ml K 7, £ BD FACS Canto
TMII7 €8 37 X 28 A SO 0 & 4 20 B 1= 2
1.7 4REEEREEE A9

J0.25% 4 EDTA ik B 2 5 58 b & 41 40 e

FehEWNT2ERERAEDRKEN S x
10%Cells/L, £ Transwell # 893 3£ 3L £ % & 24 5| 4o
N4 40 LB R 200 pl, T E H A\ 500 L 4 10
pg/L VEGF £ 1640 TA¥ K, £ CO, FHf+
BEEFR24 h 5, PBS Bk Wk, £ EERTA
4% % F B E 2 /8% 30 min, B 0.1 mg/L 4 &
% efs b E /N30 min, A PBS 2Rk 3 i, AR
RREBEEFFENEEAE,EDMET MBI
M Transwell F £ B ZHILET E 48,
1.8 Western blot #ll TrkA 0 VEGF FiA

W 5 & 4 2 g, PBS W% L F & & 4R BUR A
ERMAA MMM EE A, BCA XN EEZ G RE,
FHEER 30 ug B E G, 12% SDS-PAGE % fik
1.5 h, #JE H W R, 28 B E TrkA \VEGF — i
(1:1000) X a-actin FL& (1:1000) ,4°C £ 7, TBST
PR ZH1(1:5000) #H 2 h,ECL £ %, & & 4
B, F Quantity One 2K 247 B 89 4 48 3t % o6 &
8,3l W% B-actin AT IE
1.9 SESR

B B #x HE 4 | SPSS 13. 0 2% 4 ¥ 4T o0 A, L 56
BAE W x x5 kT, KB4 k%K H One-way
ANOVA #H X 44, P<0.05 % 7 H 41t

2 # R

2.1 B-NGF ERE$E% HUVEC FAMEETH

HUVEC A #% e Bk i, 40 AR Y BOR & 9%
. FEZ5 3 pEGFP-N1 FURL Al pEGFP-N1/B-NGF Jit
HiE g HUVEC 48 h J& , KFR 43 40 o 22 B H & H 4
56, W HUVEC A EGFP ik, 5 4 JFokL i Y
B, HEE G IRk 80% LI b, Sy s Jers i &
B, AT LA A2, A B-NGF Rik(El 1),

1. B-NGF EE#%$ HUVEC FEHAMESRBEHITL
POLFIA,

A HIEH 2, B N EGFP 25841, C Jy B-NGF L FFE Y4, D iy B-NGF g

Figure 1. The changes of morphology and fluorescence in HUVEC transfected with 3-NGF
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2.2 B-NGF ERE¥# HUVEC FHIRIE

real-time PCR #51 %& ¥, B-NGF 3 K %% 4 HU-
VEC 48 h J5,B-NGF mRNA 1235 /KF & &4 5,
HIEH A EGFP 75 41 M L, B-NGF Jk R % Ju 241
mRNA ATk i T2 20 £5(P <0.05) , West-
ern blot 1l % ¥, B-NGF 3 [H #4 4 HUVEC 48 h
J& ,B-NGF [ A R ILRARE 7 (P <0.05),
UL B-NGF 2K I Y 3] HUVEC b, JH43 3k
HER (R ME2) .,
2.3 B-NGF EE#:$ HUVEC %t 4058 6L 1 B0
g

SIEH 4 M EGFP 25 #R4H AT L ,24 h 48 h I} B-
NGF FEPH %% Y 21 240 M 1) W % B B 3% BT (P <
0.05) , T Tri A J1 il 1) 2 41 Jfa % ' B8 it 25 AR ( P
<0.05), UtB TrkA #PHIF AP &l T B-NGF X HU-
VEC HFEEHT (£ 2) .
2.4 B-NGF BEFE#$ HUVEC 3T A TRER R
A

HIEFAM EGFP 2= Z 4L HH H, B-NGF HE[H ¥
Y21 A0 PR TE R AR R AN (P < 0. 05) {5 Tr-

KA 101 351 2H 41 Bt 2R e B B 1R B 35K T B-NGF
JEREEYLL (P <0. 05,362 FE 3) .

% 1. B-NGF EE#$ HUVEC FEEMEZHWREBR
(xxs,n=3)

Table 1. The expression of protein and gene in HUVEC af-
ter transfected with B-NGF(x £s, n=3)

i B-NGF mRNA B-NGF & 1
E#H 1.05 +0.04 0.26 +0.03
EGFP 2541 1.64 +1.05 0.21 +0.06
B-NGF 3R 42 32.10 1. 75° 1.82 +0. 13"

a i P<0.05, 51EH 4 EGFP 5 84 H A

A B c
i

O S f— -actin
— ——

2. Western blot #illl B-NGF & B & i%
9 EGFP %4841, C 2 B-NGF BEHEE Y4,
Figure 2. The expression of B-NGF protein were detected
by Western blot

ANIEH 4, B

3. AR K AG N 4 R8RSR RE TS A

% 2. B-NGF EFEF# HUVEC Xt 40 A1 18 58 70 58 58 BE 2 B
R (x +s, n=3)

Table 2. The effect of cell proliferation and monoclonal for-
mation in HUVEC transfected with B-NGF gene(x +s, n=3)

| 24 h WOGRE(H 48h MOGLEEE  PATTREIE iR
EwA 0.38£0.03 0.45+0.02 31.00% +2.94%
EGFP z5 441 0.41£0.02 0.47 +0.02 34.67% +2.49%

B-NGIF JLHFEYLL 0.52 +£0.03° 0.68 £0.01° 61.67% +3.86%"°
TrkA 47141 0.35+0.02" 0.32£0.02" 32.33% +2.25%"

a N P<0.05, 5IER X A EGFP 28 241 L& ;b N P <0.05, 5
B-NGF H:HFE YL 2 Lh %

2.5 B-NGF EE#F HUVEC X485 E 2B e 2200
5IEH 4 M EGFP 25 #4041 kb , B-NGF & [H %
Pt GO/G1 HAZIML & 4> F B EFRAL (P <0.05) , 1M

A NIEF A, B EGFP 2584, C Oy B-NGF RN LA, D Oy TrkA S04
Figure 3. The monoclonal formation of HUVEC

S WIFN G2/M HAAH AL 43500 i 2 (P <0.05)
Trk A S0 70 L 40 AR A AR A ASBH B (36 3 &l 4)

% 3. B-NGF EFE#: HUVEC G EHMN I (2 £5, n
=3)

Table 3. The cell cycle changes of HUVEC transfected with
B-NGF(x +s, n=3)

4l GO/G1(% ) S(%) G2/M (%)
EHH 76.53£7.28 17.30 +8.57  9.89 %2.45
EGFP z5 41 74.45£8.25 19.20+6.33 4.56+2.13
B-NGF M Y4l 52,63 £6.80° 29.55 +5.87* 16.78 £5.54*
TrkA 54 68.83 £5.57" 20.80 £5.78" 6.33 +1.89"

ay P<0.05, 5IEHAM EGFP S8R 4 tb& ;b N P <0.05,5 B-
NGF R4 3K
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Figure 4. The cell cycle changes of HUVEC were detected by flow cytometry

B-NGF E FE % HUVEC M E4MAT R K

HIEH AR EGFP 2 2 A [b , B-NGF FE K %
YL A TR B AR (P < 0.05) . T TrkA 4
AR PR T3 0 355 T B-NGF SRR FE Y (P
<0.05;% 4 FMKES),
2.7 PB-NGF EE%F HUVEC X AT HeEhEy
A

IEH A EGFP 25 2 2H 4 MU T A 4 H 3440

B-NGF Jt A % Ju 4 4 fl iT L 4 H W& 19 fn (P <
0.05) , 1M TrkA 1 i 5771 26 40 o 3T A2 80 B & 1K T B-
NGF R YLH (P <0.05;7 4 FIK 6)
2.8 B-NGF EE # # HUVEC Xf 40 B TrkA #A
VEGF XIS

HIEFAM EGFP 25 ZR A HL, B-NGF FH #%
Yusfl TrkA Fil VEGF X R B B EF 5 (P <
0.05) , 1 TrkA #1754 TrkA A1 VEGF AHX} ik
flXF B-NGF FEHFL YL (P <0.05;3 5 FIE 7)

4 4 4
A 10° 1 gz | P10* o o 19" a1 a2 1P 10%qq Q2
1.24% 5.25% 1.86% 5.92% 1.82% 5.14% 1.51% 5.94%
10°+ 10%4 10%+ 10%
7 10?4 T 102+ E102j & 10%
10" - 10’ 104 10’
Q4 & Q3 Q3_ 90340/ Q Q3
16° es.q%i- o 285%| 40 |66,0% | 26.2%| qo0l826%: | - 10°1593% | - 33.3%
10° 10" 10° 10 10‘ 10° 10' 10*° 10° 10° 10° 10" 10° 10 10 10° 10" 10° 10 104

FITC-Annexin V

5. ife = 2E B AR A i 48 AR

FITC-Annexin V

FITC-Annexin V FITC-Annexin V

A MIEH 2 ,B N EGFP Z5#4H , C iy B-NGF FEHFEYL4H | D i TrkA 1457 26

Figure 5. The apoptosis of HUVEC were detected by flow cytometry

T ER AT
Figure 6. The effect of cell migration in HUVEC were detected by Transwell

& 6. Transwell A HIEH

2 ,B 4 EGFP Z5#4H ,C v B-NGF He[H 55 e

41,D 2 TrkA 20
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B 7. Western blot #& 01 TrkA #1 VEGF B9&i%x A
JIEH YL, B N EGFP 25241, C o B-NGF J:HFE Y41, D 2h TrkA 1)
il 72

Figure 7. The TrkA and VEGF protein expression of HU-
VEC were detected by Western blot

% 4. B-NGF ERF% 4 HUVEC {40 50A T R AT %
RISME (x +s, n=3)

Table 4. The effect of apoptosis rate and cell migration in
HUVEC transfected with B-NGF (x £s, n=3)

| BN R ez YIRS R4
IEH 4 27.15% +1.48% 40. 33 +6. 65
EGFP =341 25.81% £1.26%  51.67 £4.16
B-NGF JLRAEYL  10.18% +1.16%°  98.33 +5. 68°
TrkA 3141 33.94% +1.45%"  28.05 £2.56"

a i P<0.05, 51FE % 40 EGFP 25 841 L& ;b P <0.05, 5 B-
NGF LYl Hh s

% 5. B-NGF E£FE % HUVEC %t 48 il TrkA 1 VEGF &
LRI (x s, n=3)

Table 5. The TrkA and VEGF protein expression of HU-
VEC transfected with B-NGF(x +5, n=3)

| TrkA VEGF & 11
ERA 0.19 0. 02 0.37 +0.03
EGFP =341 0.19 +0.03 0. 43 +0.04
B-NGF FE R 4 0.82 £0. 06" 1.38 +0. 06"
TrkA 1341 0.16 +0. 02" 0.30 +0. 02"

a N P<0.05,51F%HM EGFP 2544 i ;b A P <0.05,5 B-
NGF & K5 e 03K

3 W it

MV P B A i 48 0 A48 52 3 o ot A
TS AW )Y LG B B K 73 A 5 o L 9% 1P )
THEA R Z R WA AR N A S
MR RAAMEAT, EATHEA R AT L,
SR B I AE 1) 200 L A B S R I RE A2 R 22 1Y
PEATC7 . B-NGF 1Ry 2 A K I rh AT A 7
PRI R ST, JE i 288 97 7 e HA AR PR Y
ZUREN T2 — , FE AL ZUIAE N 7 111 B it
PIZL P A A0 D) REAE 52 24 A 1 28 40 Mt A ) 2 A%

BRI RE R EAE S SEA SN B R,
NGF AT LAVEF T 1048 N B B0 a0 1l 57 4 B2
FLERAE i A8 4543 16 52 v 4V FH B HEkE ot 4 44
R TIRERITE IR FE G 20, BRI, AR 5 Tl i )
FEE N B-NGF 41 B 335 ik pEGFP-N1/B-
NGF ¥4t % HUVEC, # 1 W% B-NGF 7 HUVEC
(AR5 O B H T 4t R 4 5 | B0 S B Y 1 fig ) L 4
JELJEL ST 2 AR TR R A L R i A AR R T RE Y
SO, Nt — ST NGF £ 1M A s A Zh i v i 1
FHE BB 71 B AR

B-NGF HEPH 3 i FLA% ik 4% YL 21| HUVEC )5
AT AT REIE LA 2 HAT 23k, Rl real-time
PCR Fll Western blot #illl ] B-NGF mRNA S & [
BRI, U I o B R G 1) 7 T BRI i B-NGF
FEKTE HUVEC k& RE, ] MTT 5255 F1 40 il
B TERETE LS BA I & I B-NGF BE R % YL ml LA i 2
PEAE20 A 3% 78 K o 5 B T B RE T, Ui B-NGF A
FEYe T ARTHIMTS 77, 5 Kim 257 #F58 NGF 7241
POA i 65 240 L e P25 SR — 3, R I X A B AR 4G
D B-NGF FE PRI %% e ek 240 it J&) 30 1) A2 Ak, % B AT LA
WA Go/Gl BIEA S A K G2/M A, Uk
W] B-NGF J[H % YL J5 1) 3R 3K B A% 3 fin 44 At ) DNA
RS0 A TS S Eay s a3 11 s i (bl 1< WO L R |
ARG B-NGF 3 [F 5% Y X 40 g U8 7= B 52 i, 2 PR
B-NGF JEPR % Yy 3¢ 35 W 2540 ) 4 B 0 172 2% Bk 1
Kishi 45" 3¢ NGF 1E Ry 55500 R 158 [ 4330 4 7
AJEE AT SRR TR 2518, Transwell S50
IR 5] B-NGF 3 K% YL 2 P Bz 4l i AF RS fiE ) K
K PE— UL B-NGF K 5 YL RE A {2 9F HU-
VEC M4iiashiig, ThataER ¥ B-NGF e [K 5% e 5
KN S AL AR, & B B-NGF Ik [F B8 i £ i3 Py iz 4
ik, #s B-NGF 7RI 416 & b A Uk AR
F. Zeng %12 FIFH B-NGF 7EMRSMAHE NGF &4 1)
ML TARMA , AT AR A AE i, A SCH LY
FY] pEGFP-N1/B-NGF kL g 5% Y HUVEC Ff kK
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