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P rEE KIS, E—EAFT
STk B A BRI BOR ", 3758 M2k MR 2%
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IR R, WRINE TR KRR A
2 EFHEEE T R ERY T, KRR KIS
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1 MRSk

1.1 EeRFABR

BRI BER HYOL, AL EH
AR VL ¥ 18 BB R 418 98 ( Lugjanus sanguineus )
K B 43 B 3R 48 ; Eschericia coli DH5a #1 BL21
(DE3) & # A& = R 77, 7 [& & /& pMD-
19T Vector . 3% 15 2R & pET-32aVector ij § Takara
NI
1.2 TREfRF

FRA&A AR N UIBE EcoR I,Xho I(TaKaRa),
s Z5-B-D-i A2 2.4 (IPTG) (BBI) , PCR 4
At & (QIAGEN) \DNA £ [ 8] s & ( |
M4 T), HRP R il W F 5L /D R 1gG
(TIANGEN) , A3 3 0 s E ™= st
1.3 HEIMEE DNA fiREUE flaB EE KR
B

B BEINE M T TSB (5% NaCl) 357 %,
28 CHRYGHEFF 12 h LA B, ODy, 4% 0.6, B
EEE W T Ependoff E.0>2& ¥ ,10 000 r/min B
O 1 min, AR, #%HE UNIQ-10 A HH 4
DNA iR il & i BRI ERHEE A
DNA, ##& GenBank |5 3% i &I %5 I YN & ¥E 6
HH flaB ZERFF) (G 75 AF069392) it 1 Xf
9.

_BiES 14 P1.5'-ATGGCAGTGAATGTAAA
CAC-3’

T4 P2.5'-TTAACCTAGAAGACTTA
G-3'

RN AR :94 CTHZEM 5 min; 94 C 1
min,55 € 1 min,72 C 1 min, 3£ 35 MEH, FH 72
CIEAf 10 min, PCR P=HJ2: 1% ZrARIEEERE B vk
x5 J 0 BB TET e 3 P ) s Ak, B UG DABEJR
L: 3(&B/ AR B) I Bl 7 A pMD-19T
Pk, T E BRI UG P M T, TR V& PCR X 5E )5 FH %
TLREE REEY TRARNT.

1.4 FEZRkZEFHNERXBHEESRIE

BEHIH 1 ARG EH EcoR 1l Xho 1 ]
(WA=N:E: S LY F

#5149 P3: 5'-CCGGAATTCATGGCAGTG

AATGTAAACAC-3'( EcoR 1)

T 5|4 P4 5'-CCGCTCGAGTTAACCTAG
AAGACTTAG-3'(Xho 1)

DIVE BN A I 4 DNA J554R ,50 wL [ORE
R HMER R B, ER &Lk, EcoR T Xho I
XU, B JE [B1 W S € 1) e A\ 22 [ 45 P 1) g U
YIK pET-32a JIORi 4k, #8241 iUk pET-flaB,
¥4k E. coli BL21 (DE3) B2 M, 15 4m LB(&
Amp 100 wg/mL) 47, PkECRA B &, M T 5
mL LB 3 E (& Amp 100 pg/mL) 1,37 THR
GBI, MR R AL, £ ]\ PCR,
TP % e 1l A E B JE A 10 100 B B3 T 357
&£ 59 LB 3E5RF (& Amp 100 pg/mL) 1,37 T4k
SR G I 2 ODgyy 5% 0.4 ~0.6, 1 IPTG 3
ik,

1.5 REFHHRL

IPTG % 0. 1 mmol/L. 0. 4 mmol/L. 0. 7
mmol/L.1 mmol/L 4 KR, 430 H7E 16 T .28 T
37 CTHIRRR, FEBREFEINKENRSE
B, RAMEFEEESE W REEARBIK, NE
BRI 3B 12% (v/v) WAL 5% (v/v) o
FHEE 10 pL,7E 60 V {HEEHIKZ) 30 min,
120 V fEERIKZ 1 h, 5 DR K R250 Jif,
TKEETR PP AR £
1.6 FiEF=HWr4ik

SERAWRIAE R RS E.LC, )
HHTLVES 518 SDS-PAGE HLJk , % E =R H)
REERT Gk, HEAPHiTdk, RA
Ni** BRI BE R TR AE , LR SR, I pRms
VR whR e, B4k E R o
1.7 HmERF&

Ba R S E A KT Z 8T 4% SPF
FhRo B R/MRAE S0 ng pET-flaB HAFF
LMY FlaB @& H, LAESHMER PBS Xt i,
B 7 d B, I 4 R BREREIBE
R hEE PBS 55824k FCA BSH &,
JG 3 WIS HPLR YR E HE PBS 5A5%E42
130 FIA RS il £ 0 ARUCINER A% /5 1 A ER BRI
I, B OB ML , R IR
1.8 HLMiFH 3 E Fnis e

Fgib i) R E B PR 96 LR, R 1E
PRSEEG 5 B IEDURVE A 7L 10 ng/100 pL,
FRIU BRI IS A —H0, 5 1 LA R 100 £%, LS5
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e RE, T B 4£ 7 PBS J5 B9 I ¥E 1E B M XF R,
HRP #RICHEHLR A 1gG Jy Z 50, P9 FEBR R
(TMB) ¥ B 5 B O EHL RS

KiESRAEHEHEMBEERINE HY901
K4 & H#E1T SDS-PAGE HLIK)G ¥ H E R E
H¥F$ZE PVDF [E,5% AR+ 4T A&,
A~ BAT FlaB M3 ,1: 10 000 #) , Bt
THER AL PBS B M ILT. TBST[20
mmol/L Tris-HCI{ pH 8. (), 150 mmol-L NaCl,
0.05% (v/v) Tween-20 #EPENE LA —H{ HRP #x
ICEER K g6, 1 400 HF) | FE. BEmMA
DAB &3, f7 B B & ERA MR IER
fif

2 HR

2.1 flaB BEERIE

PCR 3 i — 4% 1 134 bp K%¢ 7474 (A
1), 5 A pMD-19T ik, Biv% PCR. B 1% &
EFENF, R REETH—> 1 134 bp KT
BOERSHE(ORF) |, 4568 377 NMEER, W4+

4% 40.1 ku,PI 35 4.76 (& 2) . REHE
GenBank |- [ % % 5 0y FI617267, ## %75 X
HamBHEREIRIF S| 52 H b B8R A
B RO AE DL B R R T 57 AT TR YR bR A, 45
R 1 MK 3 iR,

4 B
bp b
2000 0o

I
1000 | ! — 1000
750 — 50
500 F __ mie
250 0
100 100
|
1z 3 3 8

E1 BENHEEEA flaB EEH
%ME(A),H% PCR(B)
1,6:DL2000 DNA 4} 7B 4730;2,3,4,5 :/laB PCR =4
Fig.1 Cloning(A) and identification by PCR(B) of
flaB gene from V. alginolyticus
1,6.DL2000 Marker;2,3,4,5.PCR products of flaB

ATGGCAGTGARTGT AANCACT AACGTAT CAGCGATGACCGCTCAGCGT TACCT ARACARCGCAAACTCAGCTCARCAARCT TCTATGGAG
M A V N V N TNV § AMNTA QRYUL NWNAWDNUGSAZGQQT S5 HE

CETTITETCTICAGGTTTTARRATCARCAGCGCAARRGATGACGCTGCGHGTCTACARAT CTCGARACCGTITGAACGTACARAGCCGTGET
R L 5§ s G F X I N 5 A X DDAOATGIL QI §S N RL NV Q 5 R G

TIGERIGTAGCGGTICGCAACGCEARCCHCEETAICTCEGATIGCACARRCT GCTGRAGGTGCARTGARTGAGACCACTARTATICTITCRA
L DV ARV RN ANDSG I S5 I A QTHRETGH RDHKN©NETTIWNTITLDZQ

CATATGCGTGACTTGTCTCTGCAATCAGCAARCGGTTCARACTCGARRGCAGAACGTGTTGCGATTCAAGAAGANGTGACCGCGCTARAC
E M RDUIL S L Q 5 &4 NG S N S3F X A ERVATIQETETVTATLHN

GACGARACTAARCCGCATCGCAGARACCACTTCTTTCGGTIGGTAACRAGCTACTARACGGCACACACGGTGCGARATCGTITCCARATCGGT
D ELNRTIAZETT S8 F 6 6 N XU LILWNUGTHOG a XK 3 F QI G

G AGATAACGGTGANGCAGTGATGC T TGAGC TANMAGACATGCG T TCAGACAACAANAT GATGGGCGGTGTGAGCTACCAAGC TGARAGT
A D N G E AV HLETULZXUDHMERSE DN X M MG G V S5 Y Q A E §

GETARMGGIAAAGACT GGAARCET IGCIGAAGG TALGALACGACCTAAAAATCARCCTARCGGACAGCIACGGCCANGAGCARGAARTCAAC
G ¥ 6 X D W NV LZLEGXNDTI LI XTIMNTILTUDS Y G QEQ E I N

ATCAGCGCARRAGCGGET GACCATAT CCARAGAGCTTGCGACTTACATTAACGGCCARACTGACCTAGT GARAGCATCAGTAGACCAAGAT
I 5 B K A G D DI EFfFF L ATY I NGO QTDILV X A& 5 V D QD

GETARRCTGCARATCTTTGCT GGCAACAACARAGTCOARGGCGARGTCOAGTTTTCAGGCGECCTATCTGGCGAGCTAGGTTTGGGCGAR
G ¥ L ¢ I FA GNNIXVEGEUWVETFS G G6L S G EL G L G E

GETARAN A GTARCCCTAGATACTATCGACCTAACCICAGTICEIGECECACAAGRATCIGTITGCTATCATCCATGCCGCACTGARATAC
G £ X v TVvVvDTTIUDVYVYTS33V GG A @Q E S5 YV A I I DAA&E®RILEKY

GTAGACAGCCACCGCECAGAGCTGGGTGCATTCCAGAACCCTITCAACCACGCAATCAGCAACTTGGACAACATTAACGAGARCGTGART
¥ r s R AELGSAZTF QN RV FDNHATISNTILDUNTINENUVHN

GCGICGAAGAGCCGIATCARAGATACTGACT ICGCGAAAGARMLCGACGGCARTGACCAART CACKANTTCTATCGCARGCGTICARGCTCA =

A 8 K 8 R I ¥ D T D F A X ETTAMTX S8 g I L 8 g A 8 8 8

ATCCTIGCGCAAGCGAARCAARGCGCCTAACTCAGCGCTAAGTCTICTAGGTTAR 1134
I L B Q AR X Q A PN S A L 5 L L G *

B2 BEIE HY01 foB BEEZFBREEREHSERFS

82

279

360

450

40

7249

2040

890

Fig.2 flaB gene sequence and putative amino acid sequence from V. alginolyticus
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Tab.1 The homology comparison of flaB gene sequence and putative amino acid

sequence from V. alginolyticus with those of other vibrios %

IR

Btk H GenBank B3R5

Strain and Genbank accession No.

homology B m3KE

AF069392

ne 4 PRI U] RRME
CP000789 BA000037 AY514454

E:H 75 gene sequence 92
£ 38 5% amino acid sequence 97

89 82 67
95 90 87

falginalvticis
.parakacrmolyiicus:
F harveyd i
L ridnific vs

f Fischerd

falginalvticis
f parabacrnol piicus: BlSd
F harveyd :

L ridnific vs
f Fischerd

Falgiolyifcus

f naralaernoivticus:
F harverd :
L ridnific vs

f. Fischeri

F.alginelvticus
F. parakaermoly ticus: TF ASHHEVE
F. harvari : (I AEHHEVER
F.rdnific s AT 0T F AHHE
F¥ischert . Bl -

0T F ARHH EVER:

F.algincelvticus

F. parakacrmol piicus
F. harvevi E
F.rednific vs
F.fischeri

THANSEROT 7B

EMIALHDIIHNZIAET
EMEALHDSINRIAET
EWEALNDEINRIAET

E3 flaB EEESFEERFKRE R B
Fig.3 Alignment of the amino acid sequences of flaB from V. alginolyticus and other strains( listed in Tab.1)

2.2 ERRESEEE

FAR U] 5 B9 FRORL pET-32a 5 XU )G B9
flaB ¥k MR E 4 AL A 4% 4 pET-flaB, &
EcoRI 1 Xhol BEYEZH{A T —E 41 134 bp
HIFF3I (B 4) o
2.3 KEHHBESRIZ

¥ pET-flaB i A #% 1k X s 7 B BL21
(DE3) ,& IPTG %%, UARZE DT & 60.5 ku
HRESEH, H FlaB it 78 740.1 ku,
PET KXW SAREE 4 20. 4 ku; REFHFH T E
40 ki pET-flaB () BL21 ( DE3 ) B {44k > B 4 X
R, 5% EROBIKFTHEL, FEBREATH
5 IO o [Rl DL B & R B 4H B R ORL pET-

32a ¥y BL21 (DE3) B {&1EX R, 2 HI7ELY 20. 4
ku A BERRBIE BH, SHHMEA, R T
HREHRBIhRE (B 5), FAERDSEERR
BN EREE S R EHE.L, 25 H LR
FPLIEM SDS-PAGE, 2R %K W, H & B4 RH
SEAETLEEY, WHEAE ARE R,
Z4i4L vk 45 J5 F Bradford & HE W€, 4ifk
HIREA B EVRE S 756.3 pg/mL,
HEHME G —BBERT, W TR RE
RiFEFBOT 3 FiEFIRE 16 T.28 THM3T C
MEARMAE H FlaB REE K HTEHNZ
mi(& 6). SDS-PAGE %55 FKH, FEEFEE W
=, FlaB WRZ BN S, BEEEHAEZRERE
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&, BRI E R E AR LA . H
Gel-Pro 3. 1 3 & 6 BEfTERE AW, #H 37C
BRREHEL S BEHEAR 24% ,28 THES
M EEREAY S EHEAR 33% ,16 THSH
MEEEHASEHEAMN 2%, FREEXN
H SRR E Y8, RA1HF 28 THENE
HEPOFRBAFEFIRE, SDS-PAGE ERBEIKE
/N, P E 4 pET-flaB FiAK) IPTG B £y
0.4 mmol/L, B A% F i i v 10 h (& K R3]
) o

bp

1000
FOO
00

2000
1000 113 tp
5K}

b

1 2 3

B4 EABRR pET-flaB MEgY]EE
1.DL10000™ DNA #7i0 ;2 : pET-flaB £ EcoR I §1 Xho 1 B4
JEHI%ER ;3 . pET-82a £ EcoR 1 1 Xho 1 BEUI SIS R

Fig.4 The determination of the recombinant
pET-flaB by enzyme restriction
1.DL10000™ DNA Marker; 2 ; the result of pET-flaB digested
by EcoR I and Xho 1;3;the result of pET-32a digested by EcoR 1

and Xho I

«— 606 ku

[
L)
=)

4 3 6

BE5 RiEFFHH SDS-PAGE 4#7
1. B 7 BirHE;2: pET-32a R i5%;3: pET-32a i J; 4:
PET-flaB Ri% % ;5 : pET-flaB 36 . Si4L/5 ) FlaB
Fig.5 SDS-PAGE analysis of expression products

1. protein molecular marker; 2 total protein of pET-32a not
induced;3 ; total protein of pET-32a induced; 4 total protein of
PET-flaB not induced; 5 total protein of pET-flaB induced; 6.
purified FlaB

E o6 E/E BL21/pET-flaB FEAREE
% 53R i% FlaB 4y SDS-PAGE 447

LEASTEE2:16CERFLEER;3: 16 CER LT,
4:16CIERULE;5:28CHEFLHEN;6:28CHER L 7:
HUFESRE BT CEFLEER:;Y.5TCER LE 10,
TUFESE

Fig.6 SDS-PAGE analysis of solubility of FlaB

at different mdnced temperature

1 ; protein molecular marker ;2 ;total protein induced at 16 T 3.
supernatant profein induced at 16 T ;4. sadimentation protzin
induced ar 16 T 5 total protein induced at 28 T ;6. supernatant
pratzin indoced at 28 ;7. sedimentation protein indoced at 28
C:8. total protein induced at 37 10, 9. supernatant peotzin
inducad ar 37 17;10. sedimentation protein indoced at 37 T

2.4  HmiERONE Fads A T
ELISA #& 3L I 3478 1: 40 000 L4k,
Western-blotting 434 & 3, FlaB $t Ifil 75 A {X
S5 #/5 60.5 ku WEHAE AR AE RN, T H
RESRAMBRIIE2EEL KL RN, 7 40.1
ku 4bF EIEHE , TESHAF PBS J5 B0 1§ A BB S
60.5 ku i AR (E 7).

ku ku
—a5 _
A5 ku—» = % —
ey 53— -
401 kn—w —43 47
—H RLE——
— 17 17 *
5%
1 2 3 4 a

E7 Flab g
LESNELHER2 . FlaB EOHE;3 4. WAEOSTE
FRHE ;5 : FAYEXT R

Fig.7 Western-blotting analysis of FlaB
1.the whole cell lysates of Vibrie alginolyticus HY9901;2 . pET-
flaB with IPTG induction; 3,4 prestained protein marker; 5.

negative control
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BEENEEEEH flaB 2H 5 & H 4
WS IR 5 5 2 B8 i op B % SR H A Y
PR R TR B AT (R R LB, 45 SR
IS S flaB B B H BT 5 K K 45
SRR SRV M YR i R IR B , R B
W ECIRE ATCC BAA-1116 Bk, B R 2 A5 IK
B YJ016 kA% [N IRE EFL14 Bk, 3t B 1]
BRI R ESEE TR EREA R, T faB
R 45 B R A — Be 0P P U P L A 2
7 B EIYR: , #E TV SR YRS FlaB (30 B0 8 1 2%
VR U — R B T TR . WA
PRI, IR R B H7E N- ,C- FisRIN
SERFEFIBORIRF, BN - MERFRETF C -
S, T o 6 X S S, 6 At — S 4 B G F
Forpr i R B B4, Das 207 YO X SRS IX
XTHEBTR 1 =G 45 MR TR B HEE 22 F v 35 BT
EEEEM, EOVEEINE B HEHBHK
FEBMFPFIN, R T BRI, HRE R
B Al R R BRE A, X e 5 B IS A
MR A SRR R R AR

BB IR T/ DA B Sh A E , B 7E
MBI E B EA G ANREST S PERE
YR, BRI 3 H . 5E3E % 5%
HE R SHREMEA XD, Shee £ i7 FIf
WREE N, R T A IR RS A
flaB FEFE SR M4 8 T IR, £ flaB B
TR R B RS M, 7T I flaB 540 B9 G 28
RN %, EBES" 3 T BV MK r ik
WEE A flaB REIFMET EBEIRE, Z2
BERFFI4K 1 134 bp, ZEEKBHEAFA S
REER X 5 AR R — B, ABRNE
SR M DNA th S ofe T #EE 3 A flaB %
B A R FFE sh Sl T Rk, FAdibiv sl
AEHE AGE SPF /) FIRE T S sH
M3, SR ENsE 4 5 32 B Bl FlaB i It 7 AR X
5 FlaB B H &4 SRR, Gl 445 AT
fy# His-Tag I¥) FlaB T 217§ 4 A/h—3; i H Al
S RRBEMEHNL2EE AR ERERN, &
LM T 40.1 ku 4b, B RBFENEWEE S
FlaB R B X EHIEZ — , FEE R HBEHNE
BOR ST £ BV SRR I DA o R AR

NHE—B W5 FlaB B SR lm e, B F A2 H T
FEME S8 ¥ FIS IR B Rl . AR T
DAZRSE 3 A B AR DR, B 2R PLIR
Sa  ER S EH I RARE , N ERINERE
PG IR EA B,
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Cloning and prokaryotic expression of flaB gene from
Vibrio alginolyticus strain HY9901 ,
the causative agent of vibriosis in Lufjanus sanguineus

LIANG Hai-ying'***® | XIA Li-qun®, WU Zao-he"**** | JIAN Ji-chang®*** | LU Yi-shan®*"*
(1. South China Sea Institute of Oceanology ,Chinese Academy of Science ,Guangzhou 510301, China;
2. Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China;
3. Guangdong Key Laboratory of Pathogenic Biology and Epidemiology for
Aquatic Economic Animals ,Zhanjiang 524025, China;
4. Guangdong Key Laboratory of Control for Diseases of Aquatic Economic Animals, Zhanjiang 524025, China;
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Abstract ; To investigate the possibility of flaB as a candidate antigen for vaccine production, primers were
designed based on flaB gene sequences published in GenBank. The flaB gene of Vibrio alginolyticus strain
HY9901, the causative agent of vibriosis in Lutjanus sanguineus, was amplified by PCR and cloned into
pMDI19-T vector. Sequence analysis revealed that flaB gene is 1 134 bp and encodes a putative protein of
377 amino acids. The amino acid sequence of FlaB of V. algonilyticus showed highest identity to V.
parahaemolytus (92% ). The flaB gene was linked into prokaryotic vector pET-32a( + ), and the His-FlaB
fusion protein with 60. 5 ku molecular mass was successfully expressed in E. coli BL21. The soluble
recombinant protein was highly expressed under induction conditions of exposure to IPTG (0.4 mmol/L) at
28 C for 10 h and successfully purified on Ni* * -IDA column. The purified fusion protein was injected into
SPF mice to produce anti-FlaB serum. Western blot analysis revealed that the prepared antiserum not only
specifically reacts to the FlaB fusion protein, but also specifically reacts to natural total protein extracted
from V. alginolyticus. This result indicates that the FlaB may be one of the important protective antigens of
V. alginolyticus , which could provide a basis for further study on the immunogenecity of FlaB and vaccine
preparation.
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Corresponding author: WU Zao-he. E-mail ; wuzh @ gdou. edu. cn;

JIAN Ji-chang. E-mail ; jianjichang @21 cn. com



