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The Expression, Purification of Bves Fusion Protein and
Preparation of Its Polyclonal Antibody

PENG Peiyin,ZHAO Yang, WANG Jing,et al
(The Center for Heart Development ,Key Lab of MOE for Development Biology and Protein Chemistry ,
Hunan Normal University ,Changsha , Hunan 410081 , China)

Abstract: Objective The Bves,as cell adhesion molecules, plays a certain role in tumorigenesis and metastasis. In
order to further study the function of Bves,its protein and antibody must be obtained. =~ Methods According to the Bves
gene sequence provided on Flybase,the Drosophila RNA was constructed and then used for PCR amplification, part of the
coding sequence was got,which could be connected to the prokaryotic expression vector pET-28a vector. The recombination
plasmids were digested and sequenced correctly,and transformed into E. coli BL21 competent cells. The fusion protein was
induced with IPTG,and purified by Ni-IDA gel column affinity. Then the purified His-Bves was immuned and injected to
New Zealand white rabbits to prepare the polyclonal antibodies and its titers were detected by Western blot.  Results and
Conclusion The Bves prokaryotic expression recombination fusion protein and a high titer rabbit polyclonal antibody were
gained. This study laid the foundation for later in-depth study for the function of Bves gene.

Key words: Bves; drosophila; fusion protein; polyclonal antibody

Bves (blood vessel epicardial substance) , J& T Popdc & [ 2%, 123 I 0% H T — 34 3 AN hk
G B4 MR, Bevs SR FEE PTG £ 1

WrFS B #2013 03 —28 . 51, Bves 7£ FlyBase "' #5 iC 4 Dmel \ bves
BETIE 1K [ AR IS (81170088 ) , [ 58 IR A2 (455 i (CG32513,FBgn0031150) , ‘& Ay T g — 5 e {14
2009-21). 1,4 1245 bp, gt 414 NZIERR . Bves FEH 4id
TR RN S0, WL, RS0 10 50 F R B AL 52 - ARSI £ R T TR L O L

mail; 123071739@ qq. com. 3@ IHVEZ H I, -1, PROW, BF5E07 10] - O IE %
B E — mail :guodai@ 126. com.

L R 20 B 20 RS B 4112



222 Medical Science Journal of Central South China,May 2013 ,Vol.41,No. 3

FLIE 1999 4F 700 JIEZH 2L B R e R iF o2 v
Reese %5038 — R R BL T —Fh B 10 46 A , b H
44N Bves B, RUMAE D AMETEEY BT, 72040
AR ZH 20 WLIR] 78 5 40 B S b 7E R & &
B B0 0L A8 22 8 1 - T UL 400 e b 8 i 408 A T 1)
Bves R MFIAS A, Bves 1 4 145 -1 L2
Mk E— R, EATRES5 T I st
i rp o e LA0 B Y R 45 0 A2 L SR, Ripley 251077
5T R BN, 70 R A FEE 0 o S 0 R A4 55 | Bz 40
WA Bves FRIE,IFHETRES S T LR 4iifd i e
WA R . BT Bves 78 b 52 40 9 8 B % 21
A B AR v 4% B DO RE & W Bk 4B s, $ R iz B
AT REAE A 20 RS B 43 AE AN R 38 A otk IR IR &
B ARAE YIRS S MR P L R T R R —
EVE .

H AT IN R Bves A 240 HOKS B 076 I Jeg
(R R b R B BB VER 4 T Bves Hifth
DIRERIMF AR T AN Z L, S T it — 25 1) S A
RIDFSE Bves 5& A B DI HE, A SCGE S AEYE BT
2, T S Bves 85 1 H R KPR 1Y — BA%
FRJF51 (481 bp ~1 042 bp) 47 PCR 94 M T
AEJER 41 i b 22 3K SR I Bves ik [R] ) TE 4H 5 kL
pET-28a-Bves , 74 5 5 K 1k 1) His-Bves fill & 2
Al 5 XT38 PG 22 K SR AT SR R T A, A SR
Bves 85 [0 2 sa P IA , I HOGT 50528 13 145 S5 Pk
IR AT TSI, Bves 22 T REHUAR B 1 45 Ty ik
— A Bves BYLIBEZEE T SEAH

1 MRE T

11 RXFRR

KIGHTFH E. coli BL21 W FEFI E. coli DH5aw 4]
PR, FHAS S 56 % $ L AR A pMD18-T v i 3% 3k 21 1K
W K R AN 7] pET-28a 45 ik 2k 14 Y 1 Fh
P A 52 55 & PR AR R Bl BRI PR N YT EcoR 1 FI
Xho I .Taq DNA AR 10 x Loading buffer HiE A
TRYIN 3523 7] s RNase I | Sangon /24 A ; T4 14 H2 i
W 9 K3 52 AR A W) UNTQ-10 A28 DNA J5E [ iz 46
IR & Ni-IDA BERAE 8 H 2l fkiah & B i
A TN W] OB U & (B0 8Y) 1 H OME-
GA A7l 3 [RSE AR I [CA 2 274 B Sig-
ma 7 i) 5 FCA ) S 56 3R] Ay [ 7 40 A 0 B P 22 K
F AR H e R N S B

1.2 Bves EERFIEMEERFEST

W Flybase [ 3 By 42 41 () SR 08 Bves 3 [H
5| JH Primer Premier 5.0 #4111 PCR 5|#¥) /%%,
N5 ). sense: 5’ — AAC TTC ATC TAT CTC GTC
GTG G - 3', anti-sense: 5’ — GTA TCA ACA TGG
GCT TGT CCT - 3", N 5|4 ; sense:5" - AAC GGA
TCC TAT CTC GTC GTG G - 3’ ( FRIZ 4 BamH 1
Fifi 1] 47 /5) , anti-sense: 5' — GTC TCG AGA TGG
GCT TGT CCT - 3" ( FRIZH Xho T FEHIN7 ) , 51
YIF s Ei A TR T A
1.3 EBEEyEREHEBEE

Pk B A= U A SR 30 H i AR AU A AL
H0.5 h )5, FH Trizol SEAZEUE RNAY I DL 22 A
WA T R % 5% F1 PCR 973 15 211 PCR = #1 562
bp , &2k [FIUE 2% £ 3 pMD18-T sk ik I, Jf:
AL ARG FF TR DHS o JEAZ 25 40 B v D) A 000
e BE M v B, 0 1 A S A B 4 9 DD BamH
I 1 Xho I ¥ H i F Bt pMD18-T-Bves JFki 1]
T, ik i, 3% A pET-28a #5844 14 A [ lilE 1) 47 45,
AL A\ DHS o JEAZ SR ML, Pk 25 B 5E B 28 BamH |
1 Xho T WU 6 0 55 52 K I 4 B 2 s, 3R A5
T2 Ik ik pET-28a-Bves .
1.4 Bves MEEAMFFTRIE

R4 g Y R 2H 2R Gk R pET-28a-Bves Ak
AKIGATFER BL21 B&SZ A4 b Bk HCA 5 o 7R 7%
AT 50 mL RABEZR W LB K537 3,37 C 34
PR IR G G R, R E 8 RIG R 2 WK
0Dy, =~0. 6 BF B 1 mL B FHAESS FI0 IR 485
A 0.2 mmol/L IPTG #4715 T ,37 CURLLEE 37,15
§0.2.4.6.8.10 h 55381 mL B T &
TKEEAFEAT SDS-PAGE 25 HLIK /04T
1.5 Bves EIEEBRL

Wt A SR A, EHC 0. 2 mmol/L
IPTG 5% 8 h W& T fT RER S, BOolE
B, 20 A 2 Ukl PBS R S M S B0
BB, B EEE4 CEHT S Binding Buffer
AT B Ni-IDA %8 FE 454 11 7%, Washing Buffer
EUE 3 bR« & H , H B8 H A Elution Buffer &
Ji, A 3R A5 4l 4L 5 B His-Bves Bl S H, - 80 C
RAFE RN
1.6 Bves &AM &

TE I B AT i R 3 o 1) A P = K 1 e, B 2%
SRR LY 5 mL, FH T il & o 58 1 A9 1E 5 10035



PHEFAFLEE2013H55 A% 4 E53H

VERBEM: X B B 24k 5 75 3] 1Y His-Bves 5 H %
RFRLE 101 B LB 5 0 [RS8 A R S 40 IR 5, 7R T
FEEFTRHERLFLAE MR IR 15 ~20 AT
TR G E T s T R R g A A), H A A
7 BT S 5] 3 A AE K SR 1 B RS A A5
DL TERS 14 K V55 21 K V55 28 R4yl fnsg 1 I
RELKAET 0.5 mL AEHER K P# 0.5 mg HUREH
53 RN S8 A IR AR L 101 FE 28 el L
AT IR S Z2 S5, 5 40 R E KR
JATA 4 °C KA B 12 7,3 000 rpm B0 10 min,
BUMIFH A 0.01% NaN, 7325 F - 80 CAEAF# H .
1.7 Bves &R BEHRRIZM 4T

WK S L3 | #F pET-28a-Bves B4 %634 it
B A K AT BL21 Bikk, SR IA M REA
4T SDS-PAGE HLIK , % B J5 FH 5 8 B 1L ¥ /Sl —

A
5330 bp
3000 bp
500 bp 562 bp

223

HLHAT Western blot 46 ,ﬁ1$%@§%%”ﬁﬁjﬂ
1:500.1:1 000.1:1 500,

2 &% R

2.1 FARIEHME pET-28a-Bves HHERLTE

ISR PR RNA VR AR, B2 5% S hh) s R
I cDNA SCJE, Fifi J5 DA% cDNA SCHE i A dE 17
PCR ¥, #lifbth 1 Bves JE K A BE v B 1 £ 71 2%
& pMD18-T 1, 28 74 a2 J= , 3 43 BamH 1 A1 Xho
[ XUAG) 5k pMD18-T-Bves 15 3] H i A Bt G % A
pET-28a Ak, % A6 A KA 1 DHS o J8% 32 75 4 Jifd
e BRECEA TE R, 42 BamH 1 5 Xho 1 XU 1) % 58
(& 1A ) By 43 B i a2 I, 2% BH 4 3R 5K kL
pET-28a-Bves T4 E M) (W& 1B)

pET-28a(+)-Bves lac I
59 kb

1 pET-28a-Bves ﬁ*ﬁgﬁﬁgﬁ*ﬁﬁﬁ A. BamH I /xho [ XXE’&’CJJ%%%S‘E,B pET-28a-Bves iR NN

2.2 ESRIL His-Bves A EHR

P E SRk TR pET-28a-Bves #5416 A BL21 Ji&
ZAMME, L 0.2 mmol/L IPTG ¥k B 47 A [R] i
8] A5 ek, IF 40 I X 3k 7= M) i 4T SDS-PAGE
BRI CINE 2) , A E A X 5 T2 2k
25 kDa MR PR L4500, 5 U Byes A& &
FEXS o i A — 3, flA 8 406 LAY Ni-IDA
BERCH S EMAlifb J5 , #E4T SDS-PAGE Hi yik 1% T3t
Y aifb R E A A BERE, Ve
Bves & [ (1 55 I £ 7 W O A B4 il 2 B A8E T R
LR

2 His-Bves IS EBAMEZFKIE M. Marker # 0671;1;
pET-28a-Bves A1 H 17235;2 ~ 6:0. 2 mmol/L IPTG 55 pET-
28a-Bves & /#1524 .6.8.10 h



224 Medical Science Journal of Central South China,May 2013 ,Vol.41,No. 3

2.3 Bves ZEEHIE Western blot #I34
HEGPEHT Y % K 5 ARAS A I 1 S — Pk
1T Western blot & Kz I, e & Bh 8 4 5 58 &N
1:500 .1: 1 000 ,1: 1 500, [&] s FH Go 88 Wi 445 19 1L 375
YRR BAPEXT B 255 o BAPEXT BE TG H (1 2517, i
A e B B X A e S M B 1 A (UNIET 3) |, 1B
Bves 2 o [ 0 1A il 28 B ), L7 0 1A 7 B Wk 3 Oy
12 SOOB U e it , PR (4 o S P R U 35 3K 3] 5

KT E

— W S
pANi 1:1500  1:1000  1:500

3 Bves T EHL{K Western blot &% fr

3o

JRUE Bes JE N R BK -5 b B A0 55 % %
HEPIE R LA DG 2011 4R Russ 581 F5Y
R, Bves B[N TE b Bz 40 i i1z 2l 40 ORG240 e
e R AR RSB E PR TR, T
HEOR  BEE O T A W A ORI B & Jre 70 IiRg i 2
95 P R S R ALER B 5T AT T AR Kk R
TR AIBIESE 2B, Byes 13X — S 20 iKY BT 43— 76 9 41
MR B R et B b B T AR
I X Bves BRI ER ABIESY, A B T 34 85010 548
BEXE T2 RGBS B B R 1R A RIS 7S A
TSR, S BiIe R 1 f AR R SR T 2 T 5 38 1Y
W

AWFFE H AR TR S P HA3N & i
Bves Z 30 REPUIA, A SH0 % HATH M A 804k A
pMD R Y EARF pET RINZRAK, TE Bves HLIA T %
Ayt R AR ST TR Y pET-28a 24 5 H A 2k
AR ZALAE T 23R N S A His 4728 17
JA B bR 2 7 51 K Bk NG R 7R C v [F AR A
His SR 5], L AT A B121  Rosseta 253515 T B
R ISR G

EESEAT RS PR S AR S LA
PRRYIE SR TA R T A TR AT U 9 e 5 T 22
Ve S AR — R A b B AR S A RS B T i
GHEM, N TR — B AR B R Rl i ks

VT B R] TR R IPTG AR, R B 53l B I
A, BIAE 5 SR BE S 37 °C L IPTG K 0. 2
mmol/L )54 N5 234 8 h, f# Bves il &5 2E A TE
BRI BEEAT A Ni-IDA SR AT R AT Rl A 2
IR Ak AR AR 75 B Oy ) B PREE

AHEFEH Bves BTl & W5 | 76 LR AF A 1 e
HIILAT 0.01% NaN, , & HA7 b5 8 K L1 Bs I A
F , I AR AR AT ) B K A Western blot 6
Z5 R WK HE 1Y Bes HUAR MY M Re SR Sf . Xl
it — AT Bves S PRI FE SR i ik — A5 =X 3l 4 vh 9 T
REFTF 1738, RIS Byes 3 R i s 45 7 1 1Y
WFFE TARSRME 748

SE Lk

[1] DiAngelo JR, Vasavada TK, Cain W, et al. Production of
monoclonal antibodies against chicken Popl ( BVES)
[J]. Hybrid Hybridomics,2001,20(5-6) :377-381.

[2] Shengyin L. Blood vessel/epicardial substance (bves) ex-
pression, essential for embryonic development, is down
regulated by Grk/EFGR signaling [ J]. Dev Biol, 2007,
51:3744.

[3] Reese DE,Bader DM. Cloning and expression of hbves,a
novel and highly conserved mRNA expressed in the devel-
oping and adult heart and skeletal muscle in the human
[J]. Mamm Genome,1999,10(9) :913-915.

[4] Reese DE,Zavaljevski M, Streiff NL, et al. Bves: A novel
gene expressed during coronary blood vessel development
[J]. Dev Biol,1999,209(1) :159-171.

[5] Andree B, Hillemann T, Kessler G, et al. Isolation and
characterization of the novel popeye gene family expressed
in skeletal muscle and heart [ J ]. Dev Biol, 2000, 223
(2):371-382.

[6] Ripley AN,Osier ME, Wright CV et al. Xbves is a regula-
tor of epithelial movement during early Xenopus laevis de-
velopment [ J ]. Proc Natl Acad Seci, 2006, 103 (3):
614-619.

[7] Ripley AN, Chang MS, Bader DM. Bves is expressed in
the epithelial components of the retina, lens, and cornea
[J]. Invest Ophthalmol Vis Sci, 2004, 45 (8):
2475-2483.

[8] Williams CS, Zhang B, Smith JJ, et al. BVES regulates
EMT in human corneal and colon cancer cells and is si-
lenced via promoter methylation in human colorectal car-

cinoma[ J].J Clin Invest,2011,3,121(10) :4056-4069.
(T#% 246 M)



(9]

[10]

[11]

[12]

[13]

[14]

(L% 224 W)

i AEE R AR F ORwME RNA 69 ¥ ik ER

%oz [1]. B FA A, 2004,33(4) 14849,
KAE H EHBEF. D ® hand2 AR EE R
HRH &R 5 [)]. @I RF AR FFR,
2010,33(1): 108-113.
Russ PK, Pino CJ, Williams CS, et al. Bves modulates
tight junction associated signaling[ J]. PLos One,2011,6
(1) :e 14563.
Jayagopal A, Yang JL,Haselton FR,et al. Tight junction-
associated signaling pathways modulate cell proliferation
in uveal melanoma [ J]. Invest Ophthalmol Vis Sci,
2011,52(T) :588-593.
Gingold-Belfer R, Bergman M, Alcalay Y, et al. Popeye
domain-containing 1 is down-regulated in failing human
hearts[ J]. Int J] Mol Med,2011,27(1) :25-31.
Cappellani A, Cavallaro A, Di Vita M, et al. Diet and
pancreatic cancer: many questions with few certainties

[J]. Eur Rev Med Pharmacol Sci, 2011, 16 (2):

[15]

[16]

[17]

[18]

[19]

[20]

192-206.
Zitvogel L, Kepp O, Galluzzi L, et al. Inflammasomes in
carcinogenesis and anticancer immune responses [ J ].
Nat Immunol ,2012,13(4) :343-351.
Bazzoni G. Pathobiology of junctional adhesion molecules
[J]. Antioxid Redox Signal ,2011,15(5) :1221-1234.
Martin TA, Mason MD, Jiang WG. Tight junctions in
cancer metastasis[ J ]. Front Biosci,2011,16:898-936.
Arpin M, Chirivino D, Naba A, et al. Emerging role for
ERM proteins in cell adhesion and migration[ J]. Cell
Adh Migr,2011,5(2) : 199-206.
Liang QL, Chen GQ,Li ZY et al. Function and histopa-
thology of a cell adhesion molecule TSLCI in cancer
[J]. Cancer Invest,2011,29(2) : 107-112.
SRR, N RE F. 5D & ISLl &G § Lk
R A [T]. PR EFAE LS 213,41 (2):
135-139.
(L. RAEH)





