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Expression and purification of high purity soluble chimeric protein VEGI*
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[ABSTRACT] Objective: To prepare a novel vascular endothelial growth inhibitor-soluble chimeric protein VEGI" , so as to lay
a basis for studying its biological activity. Methods: Chimeric molecule VEGI™ was constructed by grafting oligopeptide CTTH-
WGFTLC to extracellular region of VEGI (VEGI.;7,). Before ligation into pET30a(+) expression vector, PCR product of the
recombinant gene was cloned into pGEM-T vector and verified by restriction enzyme digestion and DNA sequencing, then
pET30a-VEGI was used to transfect BLL.21 (modified E. coli strain). The chimeric protein was purified by metal affinity chro-
matography. Western blotting and coomassie blue staining were used for protein identification. Results: The chimeric molecule
VEGI" was confirmed by restriction enzyme digestion and DNA sequencing. The constructed pET30a-VEGI was confirmed by
enzymatic digestion. The expression was mainly in the form of inclusion body. SDS-PAGE electrophoresis and Western blotting
revealed a chimeric protein about 23 000, with a purity of about 90%. Conclusion: We have successfully constructed the recom-
binant plasmid pET30a-VEGI™ and expressed it in E. coli. And we have obtained high purity of soluble chimeric protein
VEGI" through affinity chromatography.
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1.2 EZRX A AT A BRI & L 5Ok
WA & W H Omega A Al BRHIPENVIEE Xho T .
Xba 1 T, # B Ex Taq . IPTG.DNA 45 i A
X4y PR A TaKaRa 23 8 %Pt His £ 78
Piik . HRP Fric /1L 2E PR 1gG . His-Ni*" & )&
FA AL B H Proteintech 24 A, H 4k 5 1y
hy A Sy HT Al

1.3 34 MW VEGI & K P54 &
pET-30a#k & (1 2 50 B v s, N FH 51 9 3% 11 4
Primer Premier5. 0 HAT&IT519), 0 LA T AY
TREERRSAGRARG R, 51WFHMT . L
5-GCG TCT AGA ATG TGT ACA ACT CAC
TGG GGT TTC ACA CTT TGC CAA GTG AGA
CAA ACT CCC ACA -3",IN & Xba 1 BYI 5 CF
R4 RIS K (CTTHWGLTLC) M X R i
RS VEGI 25 57 L 24 JE 2 4 55 )5 51 CHP i 4h
X); T 5'-GCG CTC GAG TAG TAA G AA
GGC TCC AAA-3" /25 VEGI B C i 4 5% Jy 51 1
HIFES] B Xho T BEVIA S CF R .

1.4 PCR #3# VEGI' @& 4R LI& VEGI 2K
B IR B4R, DL R R S W #5417 PCR 97
o, PSR 94°C BUAEE 5 min, 94°C 30 s ARk,
60°C 30 s B k., 72°C 45 s ZEAf; R 35 W f e
72°CHEAH 7 min, PCR #3847 ¥y i 17 B i A 5 I
WKW,

1.5 VEGI AR K #&e £ m 5 PCR Y ™
PrLA 1. 2 % B e W e e i vk e L4l fk VEGTT %
AR BE .5 pGEM-T K% #9155 /L DH5a, B
S Al R ) A% 0T il U S5 L A T kLA 44 R
pGEM-T-VEGI™ , Jf3% I 5 2 A= ¥y 23 w) k47 )3
1.6 VEGI" A B K EEEBEANKEHEAKPET3I0a
¥ pGEM-T-VEGI #HA Tk LA Xho [ . Xba 1 ALl
YIof e B i B2 X R Be, 5 8] B BURE U0 19 pET30a
PR BRI 55 DHS o % IR 5k P 7 B OF il
YIS e,

1.7 #46%% VEGl i FRAERYE T HYEE
Ji B E 40 OB pET30a-VEGT ™ # 4k 2k H ¥k BL21,
WIRE A EAEE M T LB PR R 4% 1
100 LBl A By LB 35 52 5 Do N
1.0 B MAZLHREE N 1.0 mmol/L & IPTG37°C i
$33K 6 h, L pET30a 25 #5440 K AT 3 BL21
PR X6 HR L 4°C B0 WO 40 BT B 175 5 S 10 4 1
fift BUD B AEAR VST SDS-PAGE HL ik fll Western EfJ

1.8 #&%48 VEGL 9 L5t FIEMNH
K H 50 mmol/L Tris(pH 7.5) HE (1 g WA 20
ml AR ) L 4°C 8 A B R B AL 10 000 r/min &
> (Heraeus A8 R = 3 % R B O ML) 30 min, WA
AL U AL R A BCD AT SDS-PAGE HL UK
GIAT . RO A B AR 8 mol/L JRE 0. 1
mol/L NaH,PO,.0. 01 mol/L Tris(pH 8. 0) % I& 748
£ 2 h,10 000 r/min &> 30 min, JWE EiF., Kk
B EIE T 0. 45 pm M IE R UE S5 His-Ni*™ 4
JBE ARk, % 10 ml 9 His-Ni*" & B #E454,
FH 5 A5 AR A BUAY S 5 7 (8 mol/L JR 0. 1 mol/L
NaH: PO, .0. 01 mol/L Tris.10 mmol/L imidazole
pH 8. O)F4G, LA (RN 2 ml/min), AT
Je  FER 5 AR AR S T L AR S 5 hoH S
mol/L JRZR 1Y~V 17 W 2 A0 Ul hy A 25 IR 3R 1Y 1 5
WREAMAE L E SR, MEAE SN, W
5 5 AR R B AY PR B W (0. 02 mol/L PB.0. 5 mol/L
imidazole) YEIE , WS B2 2 10, 2K 1 FE Uk R D0 HE 26 Ak
(R Y A S B ol i S0 o il A
0, JEAT HLUK L B X B IR A

1.9  Western ¥ 3 %2 HU 15 pl #F 5 A A
SDS-PAGE HiJk, HUHBERE & T PVDF B L, 76 5%
B R R 1 h, B 360 mA; 5 R 45
Ja 109 BERE Wik I 1 h, WA 1 2 500
Rabbit Anti-His FUA 5 BEAEM 1 h, PBS % 3 K.
JIA 1 : 5000 B9 HRP ##i2 B Goat anti-Rabbit IgG
(H+L) 5BE/EH 1 h, 4 PBS(%F 0. 1% Tween 20 1)
PBS) W% 3 WK I E T DAB R b o,

2 7% B

2.1 VEGI" @& A Rey#l & PCR FEARY
VEGI M4 X 5 % ik CTTHWGFTLC 4 il & %%

VEGI", 1. 2% 3 ig i s I FL 3K , PCR 3738 7= ) 5 i
WA, K/ANK 496 bp(FE 1),

B 1 VEGI' PCR =% DNA ik
Fig 1 DNA electrophoresis for PCR product of VEGI*
M:100 bp DNA ladder; 1-3: VEGI™ fusion gene
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2.2 pGEM-T-VEGI #9# & & %% # ik PCR
P =) v B B pGEM-T Ak v, 7 4k K W AT B
DHO5 o B i 18 35 A5 19 BH 14 58 B AT Xho 1 F1 Xba |
WU S5, LUk 25 R LS PCR 7= 4 KA 24 1
B, (R U U SE0E FE 0 BA P v Bk L i R
Yo w)HEAT Iy B0 A2 L 25 AR 3R B A Y 3 ) A
A—2,

2.3 EMERE KK pET30a-VEGI' # & % % & %
2 OB R IE S5 B pGEM-T-VEGI ' & 44 kL LA
Xho T \Xba T MEFYIIF- W H W EEH 7 B, 5 R
VI pET30a #ikHAE S, 1k DH5a, #HL
i 356 BH P e e 0T i U 6 0, 235 2R o BT KN B
BB 2, TE S22 i £ 1 2H K 3k B R pET30a-
VEGI',

B 2 EHAMH pET30a-VEGIT WEI L ELE R
Fig 2 Identification of recombinant plasmid
pET30a-VEGI" by restriction enzyme digestion
M:100 bp DNA ladder; 1-2:pET30a-VEGI" digested by Xho I and
Xba 1

2.4 #456%4a VEGI' ¥4k F k% BFFIEEMXT
B2 23 000 4 A7 B A B A (B 3) L R
FAE X 23 T e 5 O AR — S, B O R R E
5 R UKOK R P I R e 0 ISR I R TR
&, SDS-PAGE # 1 HL 9k /R H 32 3898 X DL f 3 1k
FEE 4,

2.5 #4&%9 VEGI w2 sibrbx 4ifk
1) #1417 SDS-PAGE HLJk (K] 5) & Western E[13l
b (L 6) A5 R B RS A iR G
H VEGI, #Xf7r 7 i 25 4 23 000, 4% 2y
H90% ,

Mrin b}

1 i

3 #®&EEHB VEGITES
B /5 #) SDS-PAGE % &
Fig 3 SDS-PAGE for VEGI" chimeric
protein before and after induction
1:Total protein for vector-transformed BL21 bacteria; 2: Total pro-
tein for bacteria before induction; 3: Total protein for bacteria after

induction; M:Middle molecular protein marker

1 a Al

Mr =107

B 4 #®AEHB VEGI' B E G SDS-PAGE 5 R
Fig 4 SDS-PAGE for VEGI" chimeric protein
after disruption of bacteria by ultrasound
1:Bacteria lysis supernatant; 2: Inclusion after bacteria lysis; M:

Middle molecular protein marker

Ady (=0 | |

B 5 #i{L/58 VEGIY E B SDS-PAGE & #7
Fig 5 SDS-PAGE for purified
VEGI™ fusion protein

M: Middle molecular protein marker; 1:Purified VEGI™ chimeric protein
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B 6 k58 VEGI* EH Western E[ ilf 43 #7
Fig 6 Western blotting analysis of
purified VEGI' fusion protein

M. Prestained protein marker; 1: VEGI' chimeric protein
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WA E AL, 5 — 5 R A A AT RS
FYE, AT a0 R IR I R Y R
JELI O R U L, Bk [ PN A iR 3 9 E 9 I A
A, BRI B A A I YA T B O £ 0 2 B
FEDA R SCHEAR Al 55 7 vk, T v B AT A il A
Az A S 3 P I Ak, A RS [RJE 2 i 4 AR
NGB NE R AN N G B RS )7 S e s A el
X VEGF K& VEGF Z R4 il 57 4 277, (H i 2t
A0 ) 2 B A g i A A B R 1 B — PRy B
M., EE FDA 2004 4EHE#E 745 — i &
A= W25 W) Cavastin, Bt VEGF Hui) F T 36 57 i 4 45
B S TR I R AT EEd R
—PFHRF T VEGF 5N & 4R A5Z2 K454 .

SR F— 25 g I 52k B B 4l BEL T il %7 A=
BB A AR AR T SRS A BRI A A Y
2R PR e D AT A T 2 R T
B, R/ BIESE AR A I A A A i
JSLAS TR B4 1 0 A8 A= B i DXL R e 2 ™ A P ) 4
FH o R 45 T 58 0 s VR R X AR AR A (875 31 T AR
LS HIESE . Scappaticel ZEU0BE N B & BE A
A8 28 56 IR 1 b g R AT G L B 3 AR ) i
B MR L Statin- AE 44 P 52 56 50F 52 H 0 WAL
TR 2RI G 2T IR ITROR . BE KRN
KR ChRENDO) 1l 45 8 B2 48 i A < 4 i B+
(VEGI151) P Fofr s 20 A 05 0 457 A BG4 i) 56 DXL i A 7
FltA L L ZR 3K 7™y B L A 1) P B 4 2 B L AR AL
I 7657 2% 85 AT I AU P9 40 ) 8 3 536, 344 o 400 ik
AT IRIT S B I 8 3 88. 57 %,

VEGI {2k i 98 3K 56 D] F 8 K W LA 22— L 4

SEFRIN T N B A0 MG 38 5 S R AR T O
BT NF-«B F4EF: Go/Go W40 M A K4 i A
7T 440 0L A5 PN B2 00 A 0 P9 Bz 40 S R B
AR, BT IESE AT YE VEGT Al ff fif g8
N A R W NN S R IR NN R e R 1
TR X BT VEGT 38 i 10 9 2 1 45 ik
FEGUR G M, K CTTHWGFTLC ] A3 %5030 i
MMP-2 Fl MMP-9 #35 ¥ DA I 40 ) o 98 19 26
FERET L LU RO BR ST UL VEGT I ZE K 75 % & 1%
VB R0 SR )L BLA 45 B SR i VR g 42 3
il DA AN [7) A4 SEL I P98 ot 767 A o it & #E Wb IR0

B Py 2 3 e 0 S ok 8 ik pPROEXT-
MHTb ##1) VEGI 25 11 BE % 31 ] 09 I R 2 5 i
AR 38 A ) A R AR X Lewis Ml /D BURS Hl
e 0 R R R BRI /E . 2 VEGT A LA
FORS B WUIVE T 2k, 8 A B 3T & RORAK .,
Ak FE AT B T U Y 2 AT I T S, R BE B A R
PR RS 1M 8 97 2B ARAE S — R T MR A 2 o
e H R T sh Py s AARBF 5T A5 — 52 1 R B

pET30a 2k A& & H mir & H H AR 8 2 iy — i
1o AR B R AR L R IR (Y N i A C il A
fEFRIXE OB 4 X% EN 6 4 His #1485 8
PR NS [ A R EE AR R B AT S H R AT G
IR MG KB i T & 3K 7 W ) T A 5 T R 1D
ELAA] Bl o A ) U E B 07 R AT AR i Y
THHEA B, AUFRE VEGT MU KA it
AL R EAN TR E T A ST
VEGI™ il i 5% 1 5 % B i 4% 3k R & i Ak, 1
HAE R AT i A% 18 pET30a RGP 3G T H 5k
Tk, RREA R DWW N T ANLREA &L
B 1 41 B P 2R 6 R B R K AR R R
ELERET R EAMENEARERE, XK
FAASHE IR 15 41 86 (00 — G &b 4 19 JR 2 48 % 28 1
L Z 5 R R AE M0 5 K PR R 0 A 1A
H A A 454 5 His-Ni® A, 2248 H2 BR F- 4 i
PR 25 00 H Y8R 132 M L SR 2 B gl A S B
AT KB & E, TS AEA
VEGI™, it — 43T VEGIT & A I M K nl §E 191
FHALEI 28 5 7 B A, s Sy B IF & 7T BE 09 85 — 1Rt
i i A5 0 o) R B AL T AR

(Bl AFAREE _FERFEM TN
WEHFERBEE LI ERENAFEELEME 2
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