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CERFRERD: A

FNUABHRE | K2 | L g SR 2 i 5
(Cynoglossus semilaevis) J&— F il 7K M 35 1 R 7Y i
JRMZE, B AT [ A, R
A A T [ 4 1A 1 DX 9B 7K 7 58 A0 S 8 Rl il 2
— o FHEFRIAHBL AW R, AR R IR A A
T R 2 R A A RO L N T ARR R 2 TR
K, I E B ) 2 A B AR B R B AR

I T e 24 EC I A EOR AL T 52 )38 A TR
A A WEGE R B 4 QIR A B0 I - =A%
MIAMEE I . BEAREG . WK . SMEER . IREHE
ZE M0 AP =) (extracellular products, ECPs)!''™, 7
LA MR EA Y, KRBT IS 4EINR 55
FEHRAFA A ECP, B HwtZ 2, ML e ERLIR
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W (V. cholerae) % %72 J 21 2 P AR BB, B2 L
B huez 525 55 S8 BE B bW F1 hutX —
IR —NRINTH, hZ 5 hueWw . hutX —[d)
BTN Ry 2 20 B DA I 2138 R Bk BT Z i e, e
FRW, HutZ 7] LS5 G IR F B HutX 12 i i 1
%, EFIZEMT AL E A # (hHO) /Y 1
FRETE,

A R 2 AT 5T DA S8 2 T A PN 43
20 AR L CCHER , 38 2 X 24 1 7 BRI 53 07 12 H
T BUE S B A B R H2LB1 I BUR 1 55 I B
PR HISAI3, AHFZE M 2 BRA B0 ) 22 5 e 4E I
G BB AN =9 (ECPs) AT, FIFHEE R4l 27 4%
FE AR KRG B2 T B R B AR A S 1 AR
F HutZ 8 FE XS, BRI T A 4k ISR 78
RV FR 51 N Huez 3L Fak 225, R
J5 ¥ HutzZ FEPR SO REIT AT A% Rk, #alifh iy
HutZ £ 15 20 Z 4800 7 DLk L oy fg, #H40
A1 B 1 G2 e B B A 0 > e 8850 160 AR
FEAE O, B P 4 DR X S 928 J 1) 24 7
BRI T DL HutZ 85 (62 0 5 8 0 S e 5 1

R PiRE
1.1 SRR
b5 E# WBYECHTE H2LB1 F HISAI3

MRS B B R IR B 1 5 85 E. coli
DH5a I {H At st R AW HE AR AR A F, E. coli
BL21(DE3) g At 5t & & =W H AR AR A,
pET-28a(+) JHUkL Ry A= S 56 % A7 o

SRy SCIR AR R AR
WK IR, K (15£2) em, 1A (20+
2) g, MRAEEATICAMG, KR 24 C 247, A H
M2, THMEENESR 1 EEHTER,

EZIXA| 2xT5 Driect PCR Kit i 5] £ 14
B R E YRR R A ) s B sl &
H Promega AWHARA PR F]; qPCR B H F 5L
WMERELE MR Iy AT BR A | R ECEG . BRI
PR N UG EcoR T Ml Xho 1 . T, DNA % # i
4 [ TaKaRa /A7) ; Ex Taq B . ok & .
T R AR M 1ol A i A0 3 0 1 b RAR A AR AT
MRS H]; TSB IR AW AEY A A 2-2 B
MERE (2-2'DP) . 31 A SE AT B Sigama 23 A ;
FALMLT | BELd iy A 23 E YR
HARAT

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

1.2 SWFEE

Uoth KINE ECPs #9483 SRR BEHSAL
B 55 R B IO 4 PG OB 5 7 b H2LB1 F155
B Mk HISAI3 1) ECPs. Hf 52 56 % {4 77 1Y) H2LB1
I HISA WHFIGILIG , AT TSB WA ks 37 3
., 28 CHRGIGEFA; B 0.2 mL WISk
1T 2 10 8 5 L H PR 4t (FLA2 0.016 um, JBJE
20 um) [ TSA S b, 28 °C ¥55% 36 h; FHH
PBS (0.01 mol/L, pH & 7.4) wk B4t 1Y 40
KAy, R HIES] 1.5 mL .08, 4C
T 14 000xg #.0> 20 min ; Y& L WE®, JHH 0.22
um FIUEAHIE, T80 C 17,

FaRaFxhie CKREUY ECPs HTH
e E %, JE7EFT SDS-PAGE HLIKAG I . 542
LAY H2LB1 A1 HISAI3 W FR B4 (1) ECPs 25 A: Fiff
E WY 2R A B A R T Label free £ 15
2RI

o4 KR AL H 41 DNA #9328 H2LBI
AT TCBS WK 753 |, 28 C §53% 16h
H TS5 Direct PCR Kit 357 & L F 4] DNA , H
5k FEA PRI % T 50 uL Lysis buf-
fer A 1, 95 °C PUALFH 10 min. WHEAL I iR HESE
TIRA], W B ORI W A K EP &,
MAZEAR TN Dilution Buffer B 1, T-20 °C {#7%.

KA E PCR(QRT-PCR) R AL 4f HY
H2LB1 B BR4E 11 100 Y He 22 A5 K [R) 2% R Y
TSB i ## 50 . (DIEH TSB 8537 3k; QIIAL
HWeFE A 20 umol/L FeCly 1Y TSB K54 ; QALK
e Bl 30 pmol/L Hemin [ TSB 53535 @A
L B A 100 pmol/L 2-2 BENMEBE (2-2'DP) Ay TSB
Rigi 3k M A LU E A 100 umol/L 2-2 BE A BE
F1 200 pmol/L FeCl; it TSB 1595 5 ; @ A& ik
& 24 100 pmol/L 2-2 Bk ik BE F1 300 umol/L Hemin
) TSB 35723k . M AEICIN B 7E 28 C 8 Ik
Kt 12h )5, HH Trizol IR3RHUG ZE FCIREE 1Y RNA,
If iR cDNA, —80 °C 13454 .

R F A TR 2H A7 300 6 o 4 FQO B H2LB1 3
DR 45 58, % %) Huez 1) ORF X 3741, i
Primer 3 Plus 76 £ 53T A4F 5 T HutZ 1¥) € & PCR
519, Fi#F514 RT-HutZ-F: TGATGCAGAAGGT
CGTCCAA; T %51 % RT-HutZ-R: CGCAACC
GCATCAAACGTTA.,

P92 3[R 0 FH A 4 FC I 16S rRNAL i
51 ¥ RT-16S rRNA-F: TTCGCTCACTCTCGCAA
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118 KopE OE R 46 45

GTT; T 514 RT-16S IRNA-R: AACTCTGAG
ACAGGTGCTGC.

DL iR cDNA A #iHx i 15 qRT-PCR DA il
Rk PR B 35 3 T A HueZ S B Rk 25 5
qRT-PCR J i 45 HJ5 5 8 di . SR 27 i xt
ANFVR IR B 55 32 4508 T 19 H b S 7R 5% 5EKF
(AT Bk AR AT 408 . i GraphPad Prism
T WA XS G5 AT e K5 4B, LA TSB 2H 2% R
4, 4 P<0.01 B, FRLERH HARKEEH mRNA £
ka0 IR 25 S L Y P<0.05 B, Rk
5520 H A5 55 ) mRNA Rih i 5 A 2 7 8 3%

HutZ KR Y 38 5 iz ki BakeamE 4k
#| HutZ 1) ORF X 9T KBRS K, @i Primer
Premier 5.0 #4111 HutZ R H Fa 514 (T R4k
By A I ). EWESI W HutZ- EcoR 1 -F:
CCGGAATTCGGTCGTCTAGGACCAGAAAT-
TAAG; R34 HutZ- Xho 1 -R: CCGCTCGAGC
GCTTTTTCGACTCTCTTGTGAC,

DL 2 £ 9N BR 2 [ 4 DNA S #idl , #6417
PCR ¥4, i &0FH 98 °C #iZE 1k 10 min, 98 °C
PE30s, 62 CiEk 30s, 72 C M 30s, 35
AMEFR, 72 °C L GEH 5 min, PCR =¥ £ 3515 W
R FR VKA N 5, FH B W R e T s & it Ay
aifk, F-20 C 1#17,

FRRHIM:AZ R NI EE EcoR 1 . Xho 1 [}
FI B3 [ K 3R pET-28a(+) HEATREY], ZJ5
JH T, DNA & 20 I8 B 3L - 80k=1: 7Lk
Bl T, BT WAL % E. coli DH5a J8%
AN, PRECHME sERE AT PCR K, Jf3% R
AER S DA TI0 T 5 B D0 5 TE 0 Y B RR T KR 57
i, TR O L 2 E. coli BL21(DE3) J&
AN, PRHECH M e R IR S R AR A

HutZ & & & 3A. #h1k5 Western-blot 4~ #7

W5 K B Iy 5 A B AL TR A T RS RS
S RITE 16 F 37 C ¥ K H5 3%, PTG &k Hh
1 mmol/L, FEEFEI510 3 . 6 Fl16h, A
SRR )5 JE4T SDS-PAGE HELUKAG N, ARG H
() 5t 0 e A1 5 0k o AEAEIE S AT YT
KIGFed, #17 HuZ AR EIFSRE, R
(3 S o | D=y T R o s = R A AL s = B
SDS-PAGE Lk, FfLARUR His ik —$i. F
YL RPN —PriE T Western-blot BiiF . 2lifb At
Y P IR 45 J5 7580 °C B AR IR VKA 1RAT o

HutZ & 5t Z £ ME 28 Uchida
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DR Bk (FEEsh), el Huz
F 0 & A 50 mmol/L Tris-HCL #1150 mmol/L
NaCl (pH {H 8.0) Y 73 ¥~ i 22 i Wi e B Lk
20 pmol/L; #45AbIMLTER (Hemin) #A#AE 0.1 mol/L
NaOH H', {# Hemin if JFR I 2T & (Heme), FH
53U % ORI E W B 2 20 umol/L; i )5
f) HutZ & 5 020 4% 1 10 R EL) 1 H i ok
L9 E 30 min, XA AR F AR FLA 1xPBS 5
Heme vk _EWFH 30 min, WEHI 1L, I 4
B Z I Rempbn A TR R, TSRy 300~
700 nm,

RIS A Ry HutZ B A E
Fi B A 1500 pg/mL, 530 RARSELEF 1 1R
G IFFLAk; 100 B4 & SR AL S AL,
e 50 B, SCEdl Ak it gt 0.2 mL FLAL)E I
HutZ 8, XF B2 A 4 1o 78 5 ) S5 500 AL AL S Y
PBS; 3% 3 J8 )5 F RRE 7 s G e 1 i
MR 1S, B4 15 B4 H2LBI Ak
FI0H, BRI R 5%10° CFU/E ; s B 1a],
B3R 00 R AE 5 R R IR ZH 0 S 56 2 - i 8 R M
I, SEATHUARAIN . GRE PR (%)=(1— 45t
TR/ BRAFE T )% 100% o

) 3 e B R AW F R E SR F AR
alifb 1) HutZ 8 1 S0 e 4 F 20 40 M 5 1) 96
FL v B AR A5 FL A 50 uL 0.15 mol/L PBS (pH
H 7.2), SRJGHE R BRS040 1M 75 4% 50 L A
N5 1L, IRAIE RS0 uL 255 2 fL, MK
WAERS LA RE 228 10 FL, 55 11 4L/nA 50 uL 0.15
mol/L PBS (pH {H 7.2); [n] & 4% LU B 19 45 FL A
50 uL CLBU AR FLLA0M, 37 C FE 6 h, WEE
L E N
Ao 2@ i, 5% 5 ) AT Z: HRRE SR 1)
FIEARE, 45 E DL B+ LAY I3 e
BEAEEL, 78 AR B2 M R 0 (0 SN

2 4ER

2.1 MEHERINERSGHIK ECPs BIHEEL

SR FHSV-HR 3 8 A0 25 1 R 43 i) 4 RS 24 EC 3
A 3 5 Ak H2LB1 F1 55 5 #& HISAI3 iy ECPs, iff
17 SDS-PAGE Hi7k, &+ LR K 10 ng, 15
N E 1 PR Uk ST . SDS-PAGE HL Uk 45 2R
7N, PI4] ECPs Y HLVK 5w b 5, & Z ]
HHIE 2SS, MM HLBl & N s, =%
ARAFTERE SR 45007, T W HE VR A AR A A A — 2
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RS tE s F o 3 WA R/ R B I Y 4591
AT TR — SR R I 3 3 7 T B PR 2 T Y
FIREAITES .
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1 HISAI3 1 H2LB1 E#k ECPs SDS-PAGE 731
M. EH% TEFdE; 1. HISAI3 ECPs; 2. H2LB1 ECPs

Fig.1 ECPs SDS-PAGE analysis of HISAI3 and
H2LBI strains
M. protein molecular weight standard; 1. HISAI3 ECPs; 2. H2LB1 ECPs

22 MRHERINERIZER ECPs WERBEF S

P2 B PR I 1Y ECPs #E47 Label free 25 1
HpYw, RAZES RN, H2LBL WM
ECPs A X% T° HISAI3 (A #& 1Y ECPs £ [ ik T
WA 4158, AR E EMA 601 F (& 2,
F1), Hha & HISAR kN 0 EH,
R H2LB1 ECPs #¢ s E R A, % 1 AKX
B THT 10 &, HPhadE7E HISAI thk
KENOMEN.

XA 22 R A T A E B e, ik
7€ H2LB1 B bk ECPs Hf PR 1 HutZ 251, BJ
— ML 21 2R R A AR A T S S S B

2.3 RWHEZ PCR N HutZ EREKIFET
HREEES

W 2 IR T 1 HueZ 3 DR AR R [ 4k R85 95 3
RFRAM T RIS A 25 (B 3). LIFE TSB #5
FEFERGE IR A X I, HueZ FE DR R TR F B A 1%
I3 (TSB+FeCly) Hf ik i FHXTREAR, 1 7 4% U
PR i) 15 77 2 B Ak 2 & ) 2-2'DP Y 85 5 S
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n LW EZES  nosig 762
SO 12T down_415
45 tm 98 up 60T .

4.0 e
35 ¢ '
30t
25 ¢
20t e
15+ oLt igs Gk

1.0 t oyt L
05 | g
0 L L L L L L
-16 -12 -8 -4 0
log,FC

El2 ML ECPs ZEHERERTH
BEAL by B ETE DI REA ) ROE 72 R A B A, A b R iR
HERZEBMZ R MG ARRE, WP E. BhshafE—
MREREH, SORKMAREZR THER, LOKERE
kZER EENER, KOMARTEEEZERNEA

Fig.2 Analysis of protein differences between

—log,, (P value)

the two groups of ECPs

The abscissa is the fold change value of the difference in protein expres-
sion between two samples, and the ordinate is the statistical test value of
the difference in protein expression, that is, the P value. Each dot in the
figure represents a specific protein, the green dots are proteins whose
expression is differentially down-regulated, and the red dots are proteins
whose expression is differentially up-regulated, the gray dots are the pro-

teins with no significant difference in expression

(TSB+DP) Hr3& kit W 3 Th i, ZERR IR BRI 15 772
H A FeCly (TSB+DP+FeCly) 7 ik i th A b 3
Thier, VLRSI IE N HueZ 1 3%35 5 fEIE
WIS MARIML K, (Hemin) HutZ 3£ A
TR A DVRTE, ERRIR B s 35 B i A
Hemin (TSB+DP+Hemin), #ik8EH W ET &, 31
W IIL2T R AEAE S5 HutZ B335, X Mik S
FERRR R A 2500 B VS I &

24 HutZ ZEREEB5SFEZRIEEIEHE

PIWA4E GO H2LB1 B3E K2 DNA SR,
VL HutZ 3E R85 51 9 64T PCR Y34, 45 3
495 bp By &< (K 4-a), HutZ A ORF X K
&R 531 bp, KBREFIKZOETFRIK BN 495 bp,
P gs RS W Ss R — 8 4 EAUFOR HutZ-pET
28a Jil EcoR 1 Fl Xho 1 XUEFY), 1351—2529°0 5400
bp K Pet-28a(+) [ £k Fl— 2 294 500 bp ) HutZ
FER 2% (B 4-b), FAL TR AR AR I P E A7 3k
BN, 0 &5 S s o 4 SR R 3R HutZ-
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x1 EREBREN
Tab.1 Function prediction of differential proteins
EAERS E{=EERSSiipa HA D RETN
protein accession number protein information description protein function prediction
AOA3AIPWD3 P U AL
alanine dehydrogenase regulate body metabolism
K5UJL3 K T Ts e Bk H A B
elongation factor Ts promote protein translation
AOA454CW67 HEEIIRTX 5 2 G IR 1 (7 BY) HIHET
putative RTX toxin domain protein (fragment) virulence factors
AOA3AIPZR2 B I Hs1 LIREINAGINEIEES
heat shock protein HslJ related to the body's stress response
A0A454CX42 ML & HHutZ ML
heme utilization protein HutZ utilize heme
AOAODOIER3 AN AL BE [ Cu-Zn) EFFHLIAE R ST i
superoxide dismutase [Cu-Zn] maintain the body's active oxygen balance
K5SNF4 ATPKii Pk 5 F B ATPase Il 2 Hs1U ATPH
ATP-dependent protease ATPase subunit HslU ATPase
AOA380NDL6 RTX#HH HIRET
RTX toxin virulence factors
ADA2S0S6V6 ATPRIE B 52 2 1 i KA ER 5T
ATP-dependent zinc metalloprotease FtsH hydrolyzed protein
AOAODOJBO6 34+ 5 [1ComFB T DNATE WL A
competence protein ComFB regulation of DNA uptake mechanism
N 4 [OTSB+FeCl, bp bp
= @ TSB+Hemin
]]llﬂfﬂ Ls B TSB *x
ﬁ E 31 mTsBDP R
T5 TSB+DP+FeCl, 8000
= 5 7 | [ TSB+DP+Hemin 8 000 5000
g 5000
2 3000
—
iiéj & 3000 2000
So ] 2000
T2
= 1 000
20 1000 730
1 2 3 4 5 6 750 500
WA 4 QIR BT 1) 5 57 2 A 500 250
culture conditions of V. harveyi 250 100
B3 Huz BRERRRREFFHTHRIEER 100
Fig.3 Difference of HutZ expression in (@) (b)
different iron source culture conditions = - ",
%l 4 HutZ 5= A HutZ-pET-2
1. TSB+FeCl;, 2. TSB+Hemin, 3. TSB, 4. TSB+DP, 5. TSB+DP+FeCl;, & " B (@) EE BFRAL Hu P 8a
WEGHIIE (b)

6. TSB+DP+Hemin, "*" . P<0.05, "**" . P<0.01
pET-28a FEH AL .
2.5 HutZ EAZEHRZRIERSL

Xof A8 S B ) 1 E AL B R AT IPTG 5 R 466
Kl S R T HutZ# U7 IR 5 DIs w2
KRN ARETI, Hutz & A5 F R/ R 237
ku 24y, AR ARR RS SRR 37 C
S 6h,

TEEE IR IN B S G S5 T KA
Fitft, KEAESFE Hez TAEN, L8kl
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M. FRUEY BT 8000, 1. HutZ, 2.HutZ-pET-28a

Fig. 4 HutZ gene amplification (a) and
enzyme digestion verification of recombinant plasmid
HutZ-pET-28a(b)
M. reference material 8000, 1. HutZ, 2. HutZ-pET-28a

J#E4T SDS-PAGE i, H Y £ 1 255 1 i H. 5
—, HRFAOLE 5 XN T R/N—2 (& 6). H
FUE His BPUIRAE S —di . FPR ZPiidkfrE A
Western-blot 4381, {7 H B — [ EGEE (8] 6), K
NS IARSF, R P RIS LA O AR 4

HE K25 2: 3276 sponsored by China Society of Fisheries
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kn M 1 2 3 4 5 6 7

180
140

100
80

60

45

35

" ENTIH

25
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5 HuZ BEEZEAEFRFSFEHTHRIA
M. EAS TR 1L RFESFEW EE®: 2216 C3h; 3.16 C
6h; 4.16°C 16h; 5.37°C3h; 6.37°C6h; 7.37°C 16h

Fig. 5 Expression of HutZ recombinant protein under
different induction conditions

M. protein molecular weight standard; 1. uninduced whole bacterial
supernatant; 2. 16 ‘C 3 h; 3.16 ‘C6h; 4.16 ‘C 16 h; 5.37 'C 3 h;
6.37°C6h; 7.37C 16h

ku

M
180

140 [—
80

60 -
45

i
35 -

25 ’.- - s

6 HutZ E4HZEH 41L& Western-blot 3 iiF

M. E AR 1 EHEA HutZ; 2. H4 5 A HutZ Western-
blot

Fig. 6 HutZ recombinant protein purification and
Western-blot verification

M. protein molecular weight standard; 1. recombinant protein HutZ;

2. recombinant protein HutZ Western-blot
AU T 2emit ot
2.6 HutZ EREBINEEMRIMNEE

Ak Hutz 4 88 115 10020 3R 78 53 i 2%
PR FREE R B 1 2 1 M GBI PK R 30 min,
RIEWI OB ML, Halkk®
Ty RE AR A0 5 300~700 nm I K 19 1 B (E AR 1L

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

%P HutZ B4 E A5 M2 X0 E a6l ie B
L8, RSO A VRSN, 78 500~600 nm
WA RR (B 7). HuZz EA S5 MO ZBFERE,
i FGIS RS R A A Ak, WTREE T HuZ
EASMLaRLSS, FRUNLT R kA T 414k,
T & A T e e iy A8 4k

45 ¢
4.0
35 ¢
30
25+
2.0
1.5
1.0
0.5

0 L L L
300 400 500 600 700

# K /mm
wavelength

7 HutZ BEERSMARFERIERALETK

Fig. 7 Changes in absorbance of hemin before and after

HutZ+Hemin

—— Hemin

S EN
absorbance valus

incubation with recombinant protein HutZ
27 FBHRGHT HtZ EEEANRER M

O3 )R SR AR RE T 1—7 JE 02 W T 5 A 1
FRUSCHE I T, ) ) 2 o 6 0 2 > Y B A
Rt 22 45 % Box HutZ S e s 54 3
FRIRA D P, FERRE 55 6 J R IR e 5
55 3 AR B RPUAR M (12 128), Xf HRZH (PBS
G 2H) PP (fat R fo) 4 R B He A

TEA P 5 45 4 J8) WA 4k G H2LB1 Ak
AT AT P 2L G ) 2 1 T B A T IR, IR 09 B
— 21 AE G 11 2F- VT S A (D590 i Y JC TR PBSS
FEBA XS B, PBS fufie 4 i) 2 1 & B E 0 F Jn
52 RIFIRI AT R . Sl . WKk
IERS, 765 3 KIFMR I BISET- B4, HEH 17
RSP0 H 8T, HutZ s dE s
BRI TS 3 RIF R HIAET- MG, L JLRK
TG, TEER 8 RMIFIRHHBIAET- I, 56 11
RZJFBTRE, WABHBIAT IS, EHT
A PBS AXTIEZH H RS DSk R M BIFET- %, iz
e MR ERE A 2L (K 8), £3143, HutZ
G LI SR PE LRI 38 73.3%.

PBS % 28 411 W 7 B 0E R 1 RO TE R 5
HutZ e 241 7 TORE S5 1 & i HRAH BB Ok P o
MK L, IWRARMBE (B 9-d), BMATT I
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F2 MUEHRESNEMER
Tab. 2 Results of serum antibody titer test

415 Gy 18]/ RSy
groups immunization time antibody titer
HutZ % 3 1:16
HutZ immune group
4 1:64
5 1:64
6 1:128
7 1:64
PBS %4 3 0
PBS immune group
4 0
5 0
6 0
7 0
f 0

healthy fish

(& 9-¢), PNIEREIE (18] 9-f)o XA ) F T 75 65
R MUK PIE . M iE S kA AT R, TR
TCBS bolZk, ¥R E AR, JMES H2LBI

EE ¢ 46 %
100 ---------
80
o2 ey B essaa
_;?}_ Es 60 « Control
ol s - PBS
i E 40 - HutZ
= 3
20
0

0 3 6 9 12 15 18 21
YR By
days of infection
8 MUERINENSEFBTHNEEER
Control. y14f PBS; PBS.PBS %ftHI#; HutZ. HutZ it 21 25
Fig. 8 Survival rate of C. semilaevis after
V. harveyi challenge
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Function and immunogenicity of the secretory protein HutZ of
Vibrio harveyi from Cynoglossus semilaevis

SHANG Yuman ', WANG Heng', LIU Jingru', YUAN Zengzhi "', SUN Jinsheng "**

(1. College of Life Sciences, Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Key Laboratory of Animal and Plant Resistance, Tianjin Normal University, Tianjin 300387, China)

Abstract: Vibrio harveyi is a pathogen common in the marine fish culture of China. To explore the pathogenic
mechanism of V. harveyi and develop effective methods for prevention and control V. harveyi infection, we extrac-
ted extracellular products (ECPs) from the high virulent strain H2LB1 and the low virulent strain HISAI3 of V.
harveyi. The proteins of ECPs were analyzed and identified by using the label-free proteomics method. According
to the result of protein identification, we selected the high virulent strain-specific protein HutZ for further analysis.
Firstly, qRT-PCR technology was used to detect the expression difference of of V. harveyi gene HutZ under cul-
ture conditions with different iron sources. Secondly, the gene HutZ was cloned to the expression vector, and
recombinant HutZ protein was successfully expressed and purified. Then the purified recombinant HutZ protein
was incubated with hemin, and the spectrum was scanned at 300-700 nm. Finally, Cynoglossus semilaevis were
immunized with purified recombinant HutZ protein twice. After immunization, the serum titers of 1-7 weeks were
detected by the indirect hemagglutination method, and the challenge experiment was performed after 4 weeks of
immunization. The results showed that the expression of gene Hu¢Z is related to the iron source; HutZ protein
affected the absorbance of hemin; the antibody titer of C. semilaevis against HutZ protein reached up to 1 © 128,
and the immune protection rate was as high as 73.3%. These results indicated that HutZ protein is a vital factor for
the iron uptake of V. harveyi and potential candidate antigen for developing effective subunit vaccines to prevent
the V. harveyi infection.
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