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Polyclonal Antibody Preparation of Vibrio alginolyticus

Accessory Colonization Factor ACFA
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Abstract : To construct prokaryotic expression vector of aquatic pathogenic Vibrio alginolyticus accessory coloni-

zation factor A ( ACFA) ,optimize the expression condition of ACFA and prepare the polyclonal antibodies of mouse

anti-ACFA. The ACFA expression strain was obtained by molecular clone. ACFA was purified by the way of the gel

slices,,immunized mice and prepared the polyclonal antibody. The antibody titer was 1:3 200 by ELISA ,and West-

ern-Blotting proved that the antiserum had good specificity. By the method of orthogonal experiment,the optimal in-

ducing expressing condition of ACFA protein:strain ODy,, value,IPTG final concentration, inducing time and tem-

perature ,which were 0. 5,0. 3 mmol/L,8 h,32 °C, respectively ; the optimal culture condition; glucose concentra-

tion , rotation rate ,and medium volume , which were 0,230 r/min and 50 mL,respectively.
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1 Aok 7 ik

1.1 iRIe#r#t

L1.1 wWikSRKshY  #EIR, E. coli DH5a
Hkk, E. coli BL21 Ak, pET-32a JFUkL 1 Bk PG B T 2%
B i A= ) S 5 O DR A7 5 B B B 1 P 22 58 il R A
SEEG P

1120 il BRAIPEN DI | Tag 6§ TA-DNA 4%
fifi DNA Marker, Protein Marker, #J & TaKaRa %\ A]
s BOREHR BGR &  mNcalR & i A T
PR w77 5 IPTG R R BERE R I T 32 1R MP 2
Al “PUIATF Sigma A F], 519)E B PR IR BR A
Py EARAT R ) 58 15 HoA iR 24 0 2 b4l

1.2 RWAHZE

1.2.1 HAFR M HE RIS NCBI A 7 ¥ 5K
PR acfA FEH 1154 : Primer 1.5'-ACAGGATCC
ATGAACAAAACACTTCTT-3' ; Primer 2:5'-CCTCTCG
AGTTAGAAGTAATAAGTTGTG-3", T Xl £k hy B ifil 1k
WYIEEA 5 BamH 1 1 Xho 1, PCR RUNAK R Ky
50 wL: ZZ b 5 pl, AR 3 pl, 10 mmol/L dNTP
2 wL,25 pmol/L 5¥14% 1.5 uL, Tag B 0.5 wL, %b
JKZ 50 pl, PCR SN0 :94 CAEM: 3 min;32
AMIEFR (94 °C A1 30 5,55 CIB K 45 5,72 C iEfi
60 s) ;72 °CFAFEEAH 10 min, H/5 4 CHEE. ¥ PCR
P15 pET-23a FURL 2 AZEAT BamH 1 1 Xho 1 XL
BV N5 i T4-7 40 H 0 2L 46 A pET-32a 5T
Rirft 554k E. coli DHS o AR, $2 I 4 i br J | iF
17 BamH 1 Fl Xho 1 XUHGYISEE , I 8 41 i por 2
TPRANIE , e AL ALFORL A E. coli BI21 ik
173

1.2.2 HAMFRBRN 5204 BCE Ak
BER SR, L 12100 f5 563 A1y LB Ji 9,
T ODgyo 29 0. 6 B, il AZHEBE K 0.5 mmol/L Y
IPTG,37 Cif5 31597 6 h, UdE | mL BRI H K
Kl ACFA KA1 & ; 37 FI ) SDS-PAGE 4 1 HL Uk

& R F R 30 %
YIE B 77 1, % ACFA & ik raiifk,
1.2.3 ACFA /MR ETEIEDUIASI&  EHL4 ~5 JH

WL, 100 pg/ H A ACFA 8,5 1 KK
FHIB R SE AL, g 14 d Ja g 758 2 IRAE 56 2
WAHRET d Ja , #4756 3 s, %y 7 d Je/hRUR
BREUML . K I 3E T 4 C VKA P AT B0 R L
g, 80 CukF T IRfF&H .,
1.2.4  ACFA Hifkdth SHemdEmi RH
ELISA BEPIE A BT M5 240, T 25 B0 o AC-
FA BEBEMZE 0.1 pg/pL, 7EXT R A 96 FLAR Fim
A 100 wL HTJ5,37 CHEE 3 h; BIZS AR, VR
UE3 W, 300 L 3 FA,37 C W F 2 h, i 100
L AN (AR RS /N BT IR (R R 3 3 AN
) ,37 CHE 30 min; TLAPVESRIE A 100 pl —
Pr(1:3 000 {545 B¢ ) ,37 CHEH 30 min; T4 PE
J& A 50 pL Y A 5 50 wL JEY) B IR AW,
37 CHEEEA 10 min, F5 AL 450 nm 524K,
| H Western-Blotting 77 K0 ACFA /)N Rt il
WERESENT FER IR R ORI SRR R 3R, I
ERTEIA, SDS-PAGE ST HLIK % NC JBE, In AR R #
TR 1% /0N BRATC L 37 (O B8 T A BAPE ST IS ) |, PR ik
J& A SR, )5 DAB .,
1.2.5 ACFA RGKESHr  FIH NCBI B4 e
EAT AN ACFA LR 751, 2 MEGA 5. 02
A AT RIS 50T, IR H Neighbour-Joining 75 %
MR G R AR
1.2.6 HAEARKIFAWIIAL FHiE ACFA
FEAREER IR, B Ly (3%) IEATIR BB A, 43
HEEFEF S EAGRRIBSME 2 S, W5
KW ,2 R,
£ 1 ACFA RIEBEMEFEENELKEEFSKE
Tab.1 The fact and level of orthogonal experiment for

culturing condition to ACFA expressing strain

X+ rE IKF Level
Factor Code 1 2 3
HEEWR L, % . . o o4 .
Glucose concentration
- .
A/ (1/ min) b 180 200 230
Rotation rate
PR E=N L
R/ m c 50 75 100

Medium volume

ACFA BkR B 2 5 E AR i A2 R B 4
BRI F: 16 h, DL 1: 100 585482 A GE 38 ik gt
RIFRAY LB 5387, I E SR TR A 0D, fH
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Tab.2 The fact and level of orthogonal experiment for ACFA induce condition

e Iiwz: IKF Level

Factor Code 1 2 3
Jin IPTG B OD, fE Strain OD,,, value e 0.5 0.8 1
IPTG 24 &/ (mmol/L) TPTG final concentration f 0.1 0.3 0.5
7520 [A]/h Inducing time g 3 8 12
IR/ °C Inducing temperature h 28 32 37

ACFA THHRE 5 2B 55 BB i FE o - AR
It R Bl B TR 2 AR A B 45 S, DR 5% 5 1 )
IE AR AR R BLR A PR VROR B, SRS I ACAS [R] ¥k 3
(%) IPTG , 175 S AH N (R B ) WA 1 mL BRIV, 2500, DT
FENA 300 pL 9 2 x SDS #& [1 FAEZE vhifg , W7k
#ZFES5 min, B 10 wL SDS-PAGE & LIk, &5,
FIF Phoretix 1D X4 X HL 3K 345 1) ACFA 25 FH %
KSR T G5 B AT

2 HEREGAHH

2.1 acfA EREARNBEAHE

DIEEIKIZH DNA B, #6475 BN acfd FE
BRI PCR 9744, 384520 650 bp Z2 A R F B, 5
B RN —2 (K 1-A) , WEAMER E. coli
DH5 o S bR AR 2 BUSTRL, FH BamH 1 Al Xho 1
U] 4R 75 2 650 bp R B, 5 H B3 R/ —F
(B 1-B) s P 9000 25 5 2 s 5 NCBL 23 A 1 2 ]
5 ARTR]  E Bl Dy Ay e i 20 Bk

M 1 M1 2

2 000 bp- 2 000 bp-|
1 p_| 1

P—

=

M. DL2000 Marker; A. PCR ¥ 34 acfd JEIH ;1. acfd FEH;B. agd FEH
TR . 1. acfA TR ;2. acd ALK BamH 1 + Xho 1
XA,

M. DI2000 Marker;A. acfA gene by PCR: 1. acfA gene;B. Identification
of acfA gene recombinant plasmid; 1. acfA gene recombinant plasmid;
2. acfA recombinant plasmid digested by BamH 1 and Xho I .

B1 AENE acfA EEREARAHE
Fig.1 Construction recombinant plasmid of

V. alginolyticus acfA gene
2.2 BHARNEHRNRZEELNEEB4WK
Uk E 2 A Y RIS TE O, B A TR &
IPTG 535 WA TR, B LUK AR 15 29 44 kDa 119
57 405 ACFA 2 24 kDa, ) 2 pET-32a Ji $i ()
20. 4 kDa fil A 85 FIARES, H 241 85 1 1 R 16 50 5 T
WK /IN—%; I H) FH SDS-PAGE 25 1 H Uk VI I F9 5

Bealifh 315 ACFA (& 2) .

15 kDa-

M. Protein Marker;1. RVEF Btk ;2. IPTG iS5tk ;3. ACFA B H4lfL,
M. Protein Marker;1. Did not induced strain;2. IPTG induced
strain ;3. The purification of ACFA protein.

B2 ACFA ZEARiES4
Fig.2 The expression and purification of ACFA protein

2.3 ACFA {IEFRM S55F RN
XERAFH ACFA 8 H /NPT #5417 ELISA ¥
oz I, A BLOLPTARZLAN TT LAk 211 320045 , 4n K13

3.5 —a— M Immune serum

3. 04 —— {4 B Negative control

2. 54

2. 04

0D,z
0Dy value

1. 54

1. 04

0. 51

1:100 1:200 1:400 1:800 1:1600 1:3200 1:6400
MR

Dilution multiple

B3 ACFA SREHRENEINE
Fig.3 Detection of the ACFA polyclonal antibody titer

A B C D E

A 1:200 FERRBERIPTINTG ; B. 12400 F5H BEAYHLINTE ; C. 1: 800 F5H:
BERIPLINT ; D. 1: 1 600 AR RERIHTILTE ; E. 1: 200 £5 5 B 14 B 4 %
BRI o

A. Dilution proportion of antibodies was 1:200; B. Dilution proportion of
antibodies was 1:400; C. Dilution proportion of antibodies was 1:800;
D. Dilution proportion of antibodies was 1: 1 600 ; E. Negative control ( Di-
lution proportion of antibodies was 1:200).

B4 ACFA ZRIEHEFER IR Western-Blotting 16
Fig.4 Identification of the specificity of ACFA
polyclonal antibody by Western-Blotting
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frs . A Westem-Blotting Ji e, IS [ Fa R K= FRFE P W B K 8 ( Vibrio ) « @Il 1L 9K B
ACFA HT ML H B I 4507, i %o BEJC X i 2% 447 (& (Vibrio parahaemolyticus) . % ¥ 9K & ( Vibrio algino-
4) o UEBH ACFA $LIML7E 0l 5 ACFA & H ¢ S E4S Iyticus ) VA S WG HE QIR ( Vibrio harveyi) , S N—32,

A R4S ACFA & /NPT i RUPEGRARBE (K 5) ;[0 H] ACFA & H1E
2 4 ACFA EAMSREBFI RS LK Z2 e UL TRT Ja B0 T AR AR [RIIE M, n] BB AR AE 2

R4 NCBI A AR MR ACFA SEEHZ LRy X RBERTER.,
H), I MEGA 144 3 ACFA RS LR, K

100 HI¥mILE Vibrio parahaemolyticus
4”9 E%ﬁ‘ﬂfﬁ Vibrio alginolyticus
93 WEHEECILE Vibrio harveyi

85 WHIiE BSEH Grimontia hollisae
— I Vibrio ichthyoenteri
100L— 383908 Vibrio scophthalmi
oo A#IE Aliivibrio salmonicida
b WEIE Vibrio fischeri
99 _| HAFE R YeHF i Photobacterium phosphoreum
89 FNFURIGH# Photobacterium damselae
[—Eiﬂﬂﬂm Vibrio cholerae

oo 100 — &30 Vibrio mimicus

5 FA MEGA RHHZR ACFA 2B F 5| R LR
Fig.5 Phylogenetic tree based on ACFA amino acid sequences using MEGA

2.5 ACFA BHRIBEFEGMELIAE 50 mL(3R4) ; FZEAWra R R, AR E
FIFHIEASIRIGHE AL 3 W iR, 3515 ACFA M Ak B Wk (% 5) . i, 78 ACFA T
PIMRIEFRIG I ODgo fH, AN3R 3 Fim . WZEAITEER B IPTG 5 a1 1 55 3R, AN %%%‘MMHA%%
7R, alb3cl i ACFA Wk HER BE IR 400, BEE W%, nlad a4 e e il AT R A DR B 5
FRIEPASTEE M A F %, 7% 5 230 +/min, 9% 5
#3 ACFA REEHIEHZSERBNERRE

Tab.3 The bacteria concentration for culture condition of ACFA expressing strain

- IR ODg, fH o
At Tasy . FHME B2
Experimental group ODg,, value .
Test number n 5 3 Average Standard deviation
alblecl 1.870 1.800 1.870 1.847 0. 040
alb2c2 1.753 1.767 1.747 1.756 0.010
alb3c3 1.746 1.755 1.752 1.751 0. 005
a2blc2 1.712 1.73 1.791 1.744 0.041
a2b2c3 1.701 1.712 1.726 1.713 0.013
a2b3cl 1.846 1.841 1.801 1.829 0.025
a3blc3 1.612 1.631 1.635 1.626 0.012
a3b2cl 1.761 1.768 1.754 1.761 0.007
a3b3c2 1.757 1.731 1.721 1.736 0.019
%£4 ACFA EREHEERENRES T %£5 ACFA EREHEERANFES T
Tab.4 The range results for culture condition Tab.5 The variance results for culture
of ACFA expressing strain condition of ACFA expressing strain
IHE ST ¥ Factor + 0Dy, TEATHT ODg value analysis
Mean value analysis a b c Factor ¥ FAH T
P 1 Mean value 1 1.784 1.739  1.812 Mean square  F' value Significant
$I{H 2 Mean value 2 1.762 1.743 1745 a 0.014 21.238 *
HE3 M lue 3 1.708 1.772 1.697 b 0003 4.465 .
- can vatue : ' 69 ¢ 0.030 46.027 *
B2 Range 0.0%  0.033 0.115 P P<0.05, A IRALILAE(E 258, 428 i,

Note: * P <0.05, differs from control group. The same as Tab. 8.
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2.6 ACFA H# IPTG F S &SR IERIRIE
FE ACFA B H ISR INEN, & BIE AL
RIRIRIEAT 3 R E X%, FIH SDS-PAGE # 1
HLUK, 315 ACFA & 1Rk B (B 6) 5 FH 4
Phoretix 1D 7381 ACFA £ #1856 % EH (£
6) ., BEth 2P s R iR, i fE ACFA R FRIA

M 1 2 3 4 5 6 7 8 9

HEHN elf2g2h2 , BN IPTG B B ¥ ODg, fH 4 0. 5;
J1 IPTG 244 0. 3 mmol/L;i75 i A] 8 h; %S0
32 °C a5k 7 fion, 5 220 A s IPTG R 15 &
AF I L 375 S il B 43R B i PR (R 8) . AT L, AC-
FA TR S 2R FX R Kb 0135 S (R s
IPTG 5 S0 RN EA K, B SR AN e

M 1 2 3 4 5 6 7 8 9

M. Protein Marker;1 ~3.1PTG %% 3 h,i% S #E N 28,32,37 °C 14 ~6. IPTGi%F 8 h,
I N 28,32,37 °C ;7 ~9. IPTG ¥4 12 h, 3B SIE N 28,32 ,37 C,
M. Protein Marker;1. Expression strain of ACFA without inducing by IPTG ;1 -3. Induced 3 h with IPTG,inducing
temperature is 28,32,37 °C ,respectively;4 — 6. Induced 8 h with IPTG ,inducing temperature is 28,32,37 °C,
respectively;7 —=9. Induced 12 h with IPTG,inducing temperature is 28,32 ,37 °C ,respectively,

Bl 6 ACFA E#k IPTG FSMEZIRE
Fig.6 The orthogonal experiment of ACFA expressing strain induced by IPTG
% 6 Phoretix 1D B4 5317 ACFA RiZEiE
Tab.6 The Phoretix 1D results of ACFA expressing map

RIS 26 (R (% 10°)

i Experimental group optical density value P x10°) FRIEZE( 1.06.)
Test number n 5 3 Average Standard deviation
elflglhl 1.868 1.840 1.740 1.816 0.067
elf2g2h2 4.610 3.784 3.837 4.077 0.462
elf3g3h3 3.296 3.294 3.516 3.369 0.127
e2{1g2h3 2.599 2.158 2.798 2.518 0.328
e22g3h1 3.306 3.455 3.407 3.389 0.076
e2f3g1h2 1.590 2.940 2.409 2.313 0.680
e3f1g3h2 3.152 3.324 3.277 3.251 0.089
e3f2g1h3 2.241 2.161 2.465 2.289 0.158
e313g2hl 3.523 3.246 3.500 3.423 0.154
3 ik F LA 5008 14 28 SR, X6 £ 2 AR g 1Y) B AR 4

VA BEIRBE Z /K 7 M S LR 2 2 SRy il R
R TETE S 0P A M, 51 A 20 T i 245 4 1
SR KT R R KRS e tE — R A,
R BE BB AT G R AR IR TG 2 1 A
AR Z B AAT R R, WA ACFA &

PERIN L AR e B SRR IR 5 910 76 6 UL 4 9T
BOW B, WA B | RV I R A i 4 EC R A7
TE IR, Al BEAFAE S X B R4 A . AL, AC-
FA S5 F V03 0 1 1 I s S e A AR A4

=2 E1 [ 15-16
R
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Tab.7 The range results of ACFA expressing map data (3] fe Wy, 28R, 8 7,5 WEEmeE e

¥ Factor
e( x10%) f( x10%) g( x10%) h( x10°%)
3.087 2.528 2.139 2.876
2.740 3.252 3.339 3.214
2.988 3.035 3.336 2.725
0.347 0.724 0.003 0.489

B

Mean value analysis

¥J{E 1 Mean value 1 [4]
{4 2 Mean value 2
I{H 3 Mean value 3
7 Range

*8 ACFA EARIEEHENAESN

Tab.8 The variance results of ACFA expressing map data
Fe# E(E 53 #HT Optical density value analysis
B FAH B

Mean square F value Significant

0.287 2.984

1.240 12. 880 *
4.310 44.760 *
0.563 5.844 *

AHIFGE N TG S TR ACFA RN TR PR, 4R
Ralifbny ACFA 25, S e /N B & T e M dr
(1) ACFA Z il Hiik, W58 ACFA B HYIfE 5%
BT & B9 LA,

PEAh AR I AR AL | i ) A 7 i
JNE ACFA 3 FIIIG IR 550 RIAAFSE . ACFA
BRI FR 41 A alb3el MRy 0, e ik
230 r/min, 2 i 50 mL; ACFA & H A S %A
ZA R elf2g2h2, BN IPTG B OD, fH 0. 5, il
IPTG ¥ 0.3 mmol/L, 175 A 8] 5 S 6L 4351 A
8 h F132 °C, it i 55 75 FL e ol () B2 1 n v 4
BRGAIMS, FTREN AR X540
FEER—F, ARG &I, KWK PTG ¥ & H
IR, X TS PTG AYANM R IEA ) SLprd:
PN R AR B TPTG i S, Ak, AiE A S
IR SRR A T8 [ Rk SR T4 R —5
[RITiT, ACFA T 7% 1A 45 1 & % ) SR 9 20 3 300 A 7
IPTG 5511, $ i 455 37 2 ol At o (A Rl A= 4 31015
SUBE 5 IPTG W50 8 P A6 B304 4 P 8 i AR
WRE IPTG 53 AL TR A T, Hs S 8F [ A
Hit, XA ACFA G2 R A 77 5858 LAl

¥

Factor

=aie CR
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