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Construction, expression and activity studies of recombinant GFP-VEGF6a
fusion polypeptide
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Abstract To investigate the antitumor and anti-angiogenesis effects of vascular endothelial growth factor 6a
(VEGF6a), VEGF6a and green fluorescent protein ( GFP) gene were linked by GGGS segment and cloned into
pET28a vector by PCR. GFP-VEGF6a ( GFP6a) fusion polypeptides were expressed in E. coli and purified by
heparin sepharose chromatograph. ICR mice bearing H22 hepatoma carcinoma cells was treated with subcutaneous
injection of GFP6a and GFP. Compared with the negative control GFP, GFP6a (200mg/kg, 20 mg/kg) significantly
inhibited the growth of the peripheral blood vessels and H22 cells in vivo, with the inhibition ratios of 70. 9% and
56.1% (P <0.01), respectively. VEGF6a has the potency in the application of anticancer clinical therapy.

Key words GFP-VEGF6a fusion polypeptide; H22 cell; hepatoma; angiogenesis inhibition

This study was supported by the National Natural Science Foundation of China ( No . 30772570, No. 30872393) and the National
Fund for Fostering Talents of Basic Science ( No. J0630858)

1L P 2 A= [T ( vascular endothelial growth
factor, VEGF ) J& 14 A IfiL 78 1A B 200 i A K 1) 4 S
A8 AP PR R 22 53 2450, B RE A 2 I 14
AL VT, S I 98 4 it 46 2 0% 1) 78 o AT 2
K ZEMER" . L, VEGF R 2k c il
AT AFA7L 68 085 TR e BV S O i 22—

Hp VEGF-A LR & 8 1AM RFF1 T A

« WEEAE 20100722  EiFEE

T HOAN R A A 2 38 5 AN [A] Ah 2 F mRNA B9
BERPR . AT T 6a gt ny H B E & bk & 3
iR, ©5 VEGF sZ KM 36 F1 )1 e, #Lie T ReBH A%
VEGF 454 %] VEGF 32 {4 |- {fi VEGF Z 1k Jo ik
F& A PR AL, TP P9 Bz 4 i o g F0 o 457 A6 i, B
VEGFR #4519 1E o James 21 JE B VEGF 4
T 6a gl 2 Ik BeRe fE MR ALV R R A

*Tel:021 - 54489149  E-mail; fanhao@ bioyijiu. com

* " Tel ;025 - 83271369 E-mail ; minigenel @ yahoo. com. cn
HEEWE BEAAAFESFTA (No 30772570, No. 30872393 ) ; B F Ak ahAH 32 A A 32 3k 4% 8177 B (No. JO630858)



84 ‘,’(ﬂ—ﬁ-‘ﬂ'&#%ﬂi

Journal of China Pharmaceutical University

a2

S 0 A 2R R T R R T . Qin 2R HiRGH
VEGF189 71 i T 6 4 fith ) 22 JIK GE $0 1il f4< py o &L
SR e . AR SCIR RSN BT 6a G H
H 18 KA Sy B 5% X 42, 3R & H T b R T M
BLH

ARSI PCR 3205 VEGF6a
() 18 JIK AL R Bk B4t o R (1 (GFP) 3L [ 37
Ui I , 7E E. coli AT YL 63K 561G M) GFP-
VEGF6a( GFP6a) g5 E ., GFP6a @i . &
BILVA R ZE I T 22 B BE W B i G o A0 R T M 4l
flo #ET RN R B A A ICR /N RUBE AL,
WAL BAE VEGF6a 41 [ A1 Jil 1 48 A1 H22 46 g
A K BT T o

1 # #
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oy FrobE T E A (CRE R AW A
PCR (=130 & 1 Bt i 4 e T i ik ) & ( g e
ZEAEY) TARO ) 5 B R AR B 2 R0 ook 32 B 57
(L T TREARRSHRAF) ;519
GRS A ORI (R A R AR R
Al s R IF R CL-6B (8 A A ] .
1.2 Rt ALy

pET28a( + )-GFP Jii %7, pET28a ( + ) Jit fi,
E. coli BL-21(DE3) ¥ AR SIS AR FF . 1 THEK 6
JEIS B TICR /N 1 4 M K 2% S50 3h 4 vh o
[ AA&IEE SCXK (#5)2007-0001 ] ,

2 A i

2.1 GFP6a X B & 2%

M4 GFP ( GenBank % 5% 2. NCO11521.1) 5
VEGF189 ( GenBank %52 . EU262734. 1) J#%1, %
2 RIGFF G 85 5 22 1% , i Oligo 6 KR53
THE1Y, B Up dshn BspH 1 BEYIAL AL, 5
GFP 1y 55 XF o T 514 Down-1 %3 il VEGF6a
Wy 5,5 GFP 1) 3" 3P Xf , Down-2 3 /il BamH
[ figYIL 5 A VEGF6a 843 1751, H 5" Down-
1 1Y 3" s L% o

%—UC PCR LA Up 5 Down-1 5[4, LA GFP-
pET28a JiT hi Ay B M, 2 I I 34 S % k. 94 C
5 min;94 °C 1 min,52 °C 1 min,72 °C 1 min,30 >
PEFR ;72 CHEAf 10 min, [AIF4lifl PCR =4 1 ;

% — ¥k PCR L Up 55 Down-2 55|47, L PCR F=4)

I Jy BEAR, B 76 36 2 8. 94 C 5 min, 94 C
1 min,55 °C 1 min,72 °C 1 min,30 PMEH ;72 C 4
i1 10 min, [Ttk PCR =9 11

Table 1 DNA sequence of primers

Name Sequence of primers(from 5’ to 3")

Up GCGTCATGA ( BspH 1) CTAGCAAAGGAGAAGAACTCT

Down-1  GCCTTTACCCTTACCACGAACGGATTTAGAACCGCCACC
GTTGTACAGTTCATCCATGC

Down2  GCGGGATCC(BamH 1) TTAACGGCTTTTCTTACGTTT
GCGTTTCTGGCCTTTACCCTTACCACGAA

2.2 GFP6a-pET28a # ik Btk 69 #y3&

PCR =¥ 11 4 BspH1 #1 BamH]1 37 °C T ¥
Y15 h, aifb DB =8 1 o SR B P21k /N &
FLHL pET28a Jii ki, pET28a 25 Neco I 1 BamH |
37 C FEFY) S h, ik EICEE Y17 11 5 F T4 DNA
B 4 COERIEY) Y 1 AEEY) > 1 k.
VPR AL B E. coli BI21 2541, T4
50 mg/LRARE ZH 20% FUBERY LB P-4l 37 C 1
TR PRI R 1 B B s B, 9 R R VR
ERAE, JFIF .
2.3 GFP X5 GFP6a & & 9 £.ik

GFP 5 GFP6a (1) T 41 18 £ % %€ IE 7 )5
YRR F & 50 pg/mL RAPE R M LB Br R
SmL i, R &, HBFEW S oL M T &
50 pg/mL RAFEE ZR A LB 15 37 250 mL 1, i
20% L 5 mL 55,230 v/min FHEE R FE 8 ~
10 h,6 000 r/min B.0» 5 min YA A,
2.4 GFP X% GFP6a & & ) 44t

afifbd B 2 WSCHR 07 )0 A v TR AR U Al T
PBS ZZ2 0Py 10 mL, S 5 VR Al R IR, I A TR il &2
SRl 60 pg/mL, DNase I 24k 0.01%
37 CHi$E1 h, 4 °C,6 000 r/min &> 20 min, i
LW, LWl A = R
e 5k 100 mmol/ L, Ff A B R 4 58 2V 5 Oy
1.6 mol/L(40% 1 AN JE) , i #E vk 1 h, 4 C,
6 000 r/min B.0> 20 min, FHCHE, I Bl
GG IR IR B 2 AUy 2.8 mol/L(70% 1 F
BE) AR IR 2 58 AV iR . FETR B A 174
R B, R ZUR$E,4 °C,6 000 r/min &5 .0
5 min WAL B3, BIETTINA /4 (RFUR IE TR,
BIZIRPE 4 °C,6 000 r/min &.0> 5 min INETE,
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TIZ/KAZ PBS 15 3% B 7, fE 3 2 B A
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WL, 5 2550 5 200 me/kg, GFP X HRZH 4 K €
B 8 VRS GFP 25 1 PBS ¥, A 25 7 5o
200 mg/kg, L] T d JEALIE/INER, 4325 b
Jii) 0 B JEk: , SO i g o) )t A7 A A L o
2.6 GFPba 1k I H0 I I 76 1 52 3

T/NEUBRCT PN B T 4 Rl H22 1R A0 Ak
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BN e DA e 1 s 2 N = R A W 7 P
GFP6a /=5 7] & 2H (200,20 me/ke) , PBS 25 9 4H
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HIEIN) BT A2y, %Ly 14 d JahBE/N R,
SEAEH R MR LS, D R A U EE A,
PR (% ) = (1 - 25 25417 98 T/ %k B4
YJeiER ) x 100,
2.7 #R%it

K1 SPSS 10. 0 GEit-4c:, I8 T il 22 1Y b
KA ¢ K
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3.1 pET28a-GFP6a & ik # 4k a4 #y i

GFP6a £ %A NN 4K+ VEGF189
(142 ~160) 11y 261 2 K@ () 2 Ik, H EAK )7 51
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Figure 1 12% SDS-PAGE analysis of expression GFP6a induced by
lactose for different time

Lane 1 ;protein molecular marker ;Lane 2-8 :induced for 3,4,5,6,7,8
and 9 h, respectively

3.3 GFP6a 5 & 4467

it GFP6a Fil GFP 552 Bl bl 25 At i 45
Hm kM, ) GFPoa mil & Ik b A f5 RAETE
JFR B MHERL 2, BB IR [R) 452 B8 7E Ak v, ASBE
VAR S, R s R R It GFP6a,
GFP §l/> VEGF6a FEr, R 5 HURI 454, GFP 7
FEWE AR PE MR R 1 2 A . 5B GFP6a B
FIFH T 0k 1 VEGF6a K Bt 5 i 2 35 IR b5 4% g
CL-6B 44
3.4 #,4t )5 GFP6a #= GFP & & SDS-PAGE #, ik
%

12% SDS-PAGE Hi ik & (&l 2) &=, 4ifk )5
GFP6a Fl GFP {3k i 44 5 B B — 4571 , GFP6a 4ii i
254 91% ,GFP 4l it 95% . GFP6a 4%ty v B 1E
W, FF A H 2 29.0 kD (A% 7> 7 Bl . R0
WakhE 2H A REZ L GFP il GFP6a 1,

3.5 GFP6a #4944k M HTAT 8 B B /8 2 s 45 R

252514 d J5 A0 FE/INER, 0 B IR AR KRR B A
GFP6a FHZ5 2 A GFP [ Xt BE 21 fifryee o) 1 48 21
KAGBL. &I 200 mg/kg GFP6a 3¢ B AR 22 F) 417
il 48 A2 A TS PR (8] 3) , GFP6a I 25 2H i i Jl
FE] ) B A4 1 7 B i >
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Figure 2 129% SDS-PAGE analysis of GFP6a and GFP

Lane 1 ; Molecular mass marker; Lane 2 Lactose-induced expression of
GFP in pET-28a/BL21; Lane 3: Non-inducing expression of GFP in
pET-28a/B121 ; Lane 4 ; Purified GFP;Lane 5 :Non-inducing expression
of GFP6a in PET-28a/Bl21; Lane 6: Lactose-induced expression of
GFP6a in pET-28a/B1.21 ; Lane 7 ; Purified GFP6a

(A) (B)

Figure 3 Blood vessels nearby tumor of GFP group( A) and GFP6a
group (B)
3.6 GFP6atk it H22 wfe 4 KAEA
N 2 T 4525 GFP6a 200 mg/kg 41 . GFP6a
20 mg/kg 411 GFP X} B4 F-HRd 543 51 0 0. 155,
0.229,0.531 g (Mg T & X L UL &l 4) . GFP6a
200 mg/kg 2H 1 GFP6a 20 mg/ke 2H f) 88 B #1190 =%
Gy 51k E 70.9% 1 56. 1% , B HA i it 2 58 X
(P<0.01),
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YR
3".‘5\.
4l - v ® 8 ¢

Figure 4 Tumor appearance by injecting drugs into tumor tissues

1:PBS;2:GFP;3:GFP6a (20 mg/kg ) ;4:GFP6a (200 mg/kg)

JIAN 2 T 525 GFP6a 200 mg/kg 41 . GFP6a
20 mg/kg 2 F1 GFP X B2 P-$4988 4351k 0. 213,
0.466,0.575 g (I IE & XT L WKl 5) . GFP6a
200 mg/kg 211 GFP6a 20 mg/kg 41 [ 88 T #)1J3 %
AR5 63.0% (P <0.05) F120.0% .

Figure 5 Tumor appearance by injecting drugs around tumor tissues

1:PBS;2.GFP;3.GFP6a (20 mg/kg ) ;4:GFP6a (200 mg/kg)
4 = it

VEGF6a “Jy VEGF £ [ H & 7 il 1 2 2L 1R (1)
18 JIk, e b 1R FH 22 K% A5 [ A A5 B2 il 45, R
B2 PRSI0 T B K i VEGF6a, fh2% & ik
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fil 7238 VEGF6a 1,
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FEW) VEGF J7 BOgyy i, 5 5 A AR st M
PURZS WA L, 6 | VEGF6a i 41 4UAH 25 PR 45
U AN BRI A, & 4 P . VEGF165b ik
/> VEGF6a J BL, B SR B IE W RE XS H1 VEGF165 (1)
PR M4 F A375 a0 Z0R AE e (R SR f
X TR R 1 /NS o AR SR o GFP6a 74
K, HR% [EF] VEGF6a [ GFP6a i 4 F it Lk il
BANULH 6. 8% £iAy) I HEZ R T 4254
YR FEERAIG, JE S5 5 1 2 24y 2 mT ity e ik

42y, IR 2570 6

ARG & VEGF6a g 11 i i e J& Bl 1

SR ORI VEGF6a 38 1o 3 i i 45 A 1, ik 5]
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