XEHS: 1000-0615(2022)02-0270-10

QseB AMEK S EEMNEZRSE ERETPIIER

OBV, AWK, WOR™, Ers
(1. WP [E K77 R0 7T B e AL I 7T o0y, Y175 B4 214081
2. R [E K = R 2 S B R A DI A AT R O,
Al AN 38 358 A R ST B R P S S Ie = VT B8 214081
3. B R AR KT Bl 2 B, Y125 B8 214081)

IKPA 2R, 2022, 46(2): 270-279

Science Press

;¢
2l % 2
JOURNAL OF FISHERIES OF CHINA
DOL: 10.11964/jfc.20210612918

R JHE LKA EE QseB 787 & B X & 4K b % & % F B £ g £ (norepinephrine,
NE) y R 7| fomiy S P AR R, SR KA RFEEA T EMWBET AR LB E NI-35 8
gseB i K RL 4k (AgseB), Wi T NEFR/E, HAMPR IR EEEWER R &
He BhERFEHEAESAEFE VAR RN ENFIEN T, URNAERBRIHE
o ERER, gseBIE XD EZEMT NEXGEKAERENAE K. AWEH K. Bl E
M RAER, BETERRERENEFTZ &N BIE, WAXTHE Sk e
BEM LR ZER M. AREKYW, NE B KR EHE NI-35 & 4 8 i fr 5 o 7 M #3458
ER M 8K 8T QseB, k¥ QseBERRE W S EEM LA TR EFEEERN. AR
— P /R TEARRERNENIORIE, N AESEEN I EANATRET FravE b,
KRB e KA EME,; QseB; XFH ERE; &4

hE 5K S: S 941.42 XRKPRERS: A

VT AR IR B K 7 Bl 0 g 8 1) R 2 AR AT 52 A
SBRA R Z B A . RO R R A
O IR BUR AR EEMIB AN R, LR
K S Bl R R PR R R AR AL (v KR
pH. @A) A ERAE (il E . s <) H iR
SRR B B G T Y L, DA T AOAS RY
NN, S AU R B2 i . REREAR
WA 145 o IRCIRAS K 7™ sh ) 43 Wb K it 1Y
' I JI# 25 (epinephrine, Epi) Fl1 2= F ¥ [ JR & (nore-
pinephrine, NE) % JLZS B RS ER , THIALIAR Soge
ARG, (HARPUAN 5 32 20 K0 fos R B 1= 28 .
WFFE R B, s i B B SRR W 17 1 LAY Epi/NE
PIEH B %E S, MiEASEKME L, $
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BB RBET ARG I, AR 2 [RBAER , H
2H 24 IR B (histidine protein kinases, HK) QseC Fll
S I 18 4% 75 [ (response regulator, RR) QseB 41 i,
) QseBC XU 13 A4 2 4t R A% B 0 IR B vh 1 15 5
g, HEMEE S . K, AT 40 Y
QseC AJ LU 15 43064 Epi, NE FI4HE 4304 1Y
AR5 5 70 F A 175 549 -3(autoinducer-3, Al-
3), MG MK N QseB, THEANEIZE) . Ay
o AR OGS R ik, SCHAE 576 £ 2
[] A5 2 28

WK S H M (deromonas hydrophila) 1253
MTRFE S, Al P, efrk.
B2 UL Rl L5 3h W i 4 B i hE AN 2
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RE, RFEATEE W RFBURE . EEES
TR, Y IR A BRI B by 7 e is s MR
Jit 1 I AE (motile aeromonad septicemia, MAS) ¥
W, I A (Ctenopharyngodon idella) . ) (Car-
assius auratus). B (Parabramis pekinensis). % %&
He 5a B AR i (Oreochromis mossambicus). B X &
i1l (Ictalurus punctatus) 55 32 L5 58 1 K &2 5
T2, 4K SR G B R &Pk . A5
B, WK TR R 8 RN T VR NE,
PRSP, HR AN EOR T TRt R,
QseCH 3d i1 B NE SKAE g /K SR A,
PEE AV BOY e 1 A g Y, (BRI QseB
RS HIZAE SRR AT

SCIGl A M gseB BUK AR MR (AgseB), 43
BT QseB T W 7K 5L M 127 W 07 7 0 2R NE & rp
MAE AR EYBIE R . B85 I+
IR A, A RO R B0 1 s, R0 IR
QseB 7E F {4 Iy 55 A Xo) g 7K B TR 1 1 VR

1 bR i

1.1 E#E. FRAIFIEFEGE

ARG Fir WG 7K AR NI-35 0 SR A
B, JB T Y ET SR b E B AT R ST251 26
U, R R R 2E R K AR AR G . Rk 5%
AL KR AgseB FIH 4k gseC+ (gseBC FLH 45, HI ™
B gseBC IT e B AE B H F i 236 bp B B85 ¥
F) A LR A R FIRAE 5 KIGFF I (Escheri-
chia coli) 22540 Topl0 F1 E. coli S17-1 (Apir) .
H AR pRELI2 W4 3E H F AW T/ (RiE) AR
N, KRIGFFFEIM LB 55575 37 °C Rz el B
MR 3% 55 5 7K A TR 0 TG AR A 15 I s 34
LB #5555 28 C IRy s & Bl PR 5%, IR
TEFTRMAEBHREMNTAER [ATEER
(ampicillin, Amp) 100 pg/mL, 54 % & (chloramphen-
icol, Cm) 34 ng/mL], Serum-SAPI %3¢ 4 [ F #f
5% NE X Fg 7K S R AR Sh 3 7 i 50 5,
BERRER % WA (PBS) ¥4 NE L/ 10 mmol/L
B, —20 C GRS
1.2 iR

DNA R & W Ex Taq W A EEY) TR (Ki%)
AIRAF; Bk g . DNA BRI &
20 T HE [ 41 DNA il 42 1050 & A A4 TAEY T
(R ety A BRA w s BRI N YT Xba 1
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Sph 11 H FEER K RBHE (B ED) ARA R
L34 (FBS) W A #ii KA YRk e A BRA 7
T4 DNA % 8 H NEBAL#0) AR A ; HIH
AR 2B R & (norepinephrine bitartrate) Ity [
BT T A AR e A R A E s Ak 2 it
FIBRRERIFREESS , YR ™ oAt

1.3 ZRZEHk AgseB BIHIE

B AR R e M 2 A5 B L gseB(3E
P4 64359761) K H R840l it 2 %t
5| ¥ gseB-AF Fll gseB-AR, gseB-BF F gseB-BR,
LABE K S HA TR NI-35 DR 41 g A2 PCR 4™
B, ArERAS gseB B LR By BRLAK 2 N R
B A#Hy, F5IY) gseB-AF Fl gseB-BR 1T H &
FEff PCR(overlap PCR), k45 H (AL gseB Sk
R Bt Bz e Be ROk pRELL2 [6] B #E 4T Xba |
1 Sph T AUEY), 2 T4 DNA & #E 16 °C %42 5d
W, FAC ARG B2 S 40 Topl0, 228557
Ja PR TR HEA T PCR A AT, B ECH P 5
BBk, BISA H R Bk pRE-delgseB, %1k 2 )ik
ZAYM S17-1 (Apir), FRAFHEA R PR S17-1(pRE-
delgseB)(F% 1),

BB 144 10 K B TR B A R NT-35
VE R 32 PR TR, BHE B 41 F KA FF B S17-1 (pRE-
delgseB) fE N BEAT , SEATHGHKE . ZAEEHM
PEARTE 2090 F 28 °C M1 37 C IR E = EXEUE K
# (ODgp=0.5), 5000 r/min Z5.0> 5 min, PR,
TP LBIEUE 3K, &M 1 10RBR L) Fo il il 1
TRA T . K JCTR SR 4T 4k 2 B (NC i) 4l T
Pt LB FAH g, B 100 uL 1R A 2 NC i,
28 °C #rEHiFR 24 hJ5, FIJEHL LB Wk NC i,
HELE 10 505 BER BT, & X 100 pL B IR
i LB (Amp+Cm) XHi V4, 28 C # & 555 24 h,
BEEF, WHEA R i R AR T 1 IR AR
4, pRE-delqseB O 44 F P A= bk NJ-35 LA
4.

R T Ak AgseB 4 i ik RO T AR H )
SERE, HERMRICP LB H IR, 28 C IR
BXPHCERW, (HRE MRS TEE 2 A, B
BREER BT T LB (10% HEME) F-AR, 28 °C }5J%,
P I 2 v B 5] B %1 Z8 LB (Amp+Cm) #1 LB (Amp)
2 KM, 1 RAE LB (Amp) “F-H AR K ) F g
B, AN S1#%) gseB-inner F 1 gseB-inner R,
ANEI W)Xt gseB-outer F Fl gseB-outer R, i#47 PCR
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&1 WATASIY

Tab.1 Primers used in this study

ElE (5" —3")

primers sequences (5'—3")
gseB-AF CTAGICTAGACGGCTACAGCGTCTATTG
gseB-AR CGCGGATATTGCGGATGAGATCCACATCATCTTCCACCAACAGG
gseB-BF CCTGTTGGTGGAAGATGATGTGGATCTCATCCGCAATATCCGCG
gseB-BR ACATGCATGCCGATGAGGTTGCTGAACA
gseB-inner F CGCTCATTCTGGATCTCAA
gseB-inner R TGCAGCAGCTTGTATTCG

gseB-outer F

gseB-outer R

ATGCGGATCCTGTTGGTGGAAGA
TCATGCCCGGTGGTCCCGGCGCT

i ARPEIYF IR T RILH D 9N TR GRSV fiXba 1 Fisph 1

Notes: The underlined sequences represent the restriction sites (Xba [ and Sph 1)

R, AR BECA B 2R AR ND-35 BRI, R4 R
AZRR AgseB.,

14 HAKHIZHNE

W I AL TR A A A K R I E 275 Gao
U Tk, M NEWREE A 100 pmol/L B, X 4 7
AR AL AR PR A, T 2 200 A1 19 00 B B P o B8 R
T 1x10° CFU/mL i}, NE #4024 KAE A 525 .
R, ASHFFELL 1x10° CFU/mL AYA9) 4 3R il 4
MR AERIEN, MAEHAL SR T, R EE Y
KT 1x10° CFU/mL, HERR NE X248 B fi A= K AFE
WA TR, Zr IR 4k NJ-35 FIZEA5kk AgseB
PTIRER LB Rigidrh, 28 C IR IR, Wk
WK, PBS 205 PE3 KE, T 1x10° CFU/mL
(TR TR HZHE 1 2 100 (PRFLEL) H Ky b B 3%
T 2B i) LB 35 rh, BRIy 1x10°
CFU/mL, 28 °C, 180 r/min ¥33% 24 h, %5 1 h ke
I ODgoofEL 5 IRV, 4% B8 I 3R 2 o T 2 W 42
Pl 2 serum-SAPI JiF2 3t b, SCIG 2 i A 29k B
100 umol/L ) NE, X B& 4 jim A % K #1119 PBS,
28 °C, 180 r/min ¥53% 72 h, 4F 2 h BUEEI ODgy,
fHo BAFES 3 PAT, SEEM R 3R,
1.5 S 4IBER R B SR ZE

B B A= Bk NJ-35. R AZ KR AgseB Fl H.#b Bk
gseC+'" H LB K5 #2 B 15 7% & ODgyo fH M 0.6, UK
LW, PBSIFUE 3K ; M &4 100 pmol/L NE
(1) serum-SAPI £ 57 5 & B [ 9 2 1x10° CFU/mL
YERSER A, AT GERTR PBS [ serum-SAPI 1%
I B R R TR bR 2 AH [ U BE AR g X B AE L 43 SR
200 pL FAEEINA 96 fLbk, BAFEM 6 NEER .,
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28 C #rEiFE 48 hy BR&HEFRAL, HSLH PBSIH
V3K, KBRIFWEANE; FHEEREE 15 min, EiR
T4 B 200 pL 1% 25 5 2R W (Tt R AR HL ) e
8 15 min, PBS{HUE S IREBRARLE GHIQLRL, T
PEJE, BHLINA 200 pL Jo/K O BEHS 45 S5 ge fa,
M ODs7, {8
1.6 EzhEESIRINE

%% Khajanchi %™ 7, BEAESEN. B
il 0.3% 1 0.5% S AY serum-SAPI -4 43 71 5
A Tk sh FIREEERE 1, SCOR gl A &k N
100 pmol/L Y NE, X HRAL I A S5 R PBS, B
1x10° CFU/mL B BRI 5 uL S7EFHh s, 28 C
FEEIE 24 h, MR EENERE

1.7 RIGEMERNE

A P AR o B ) € ot i 1 T 2 o
H 1.5% BEIE Y serum-SAPI 35 35 B b A 5% (I
BUMEO A M40, B i A NE B2k 5y
100 umol/L, X F& 2 in A 45 1A F PBS, HU 1x10°
CFU/mL A& 5 L SE A [, 28 C #rE s
F% 24 h, DN LB EAR

A 2 0L o i ) il £ 24 R e b 2
F (extracelluar proteins, ECP), 4% B k43 5l % Fh
% serum-SAPI }5 755 (% 100 umol/L NE 5 & A FH
PBS) , ZEWIRIEFFEEP RN 1x10° CFU/mL,
28 C IR B 9% % ODgy M 0.6, 4 °C . 5000 t/min
B0 5 min, HBCEVEWR, G UERR A (Millex"GP fil-
ter unit, 0.22 um), FrA5 b3 W BRI A 40 B 53 106 1) i
ANEH . H 4 °C Flve 1Y PBS I P4 2 1L 21 41 i,
4 °C . 1000 r/min &.[> 5min, WHELHME, B
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B2 mL 2.0 %, SCK4E A 245 uL ECP, B
PEXF BRI A ZE PR A PBS,  BHAE X BRI A 1% b 7
W X-100, HEMA S UL, 37 CHHE
30 min, 2505 200 uL bV R 2 EERR AR,
ODsy 8 o ¥ 1L 17 53 Fo= (FE & ODsyo— BA 4 X B8
ODs0)/ FHPEXT FE ODsy90

1.8 AERAEEIE M AN E

FC o 1% R serum-SAPI A, 523G
ZHAN A NE 2246 & Jy 100 pmol/L, XJ & ZH i A
K PBS., B 1x10° CFU/mL 4 B £ 5 pL
LEH e, 28 °C 1555 48 h, &R V& 1 @10
TR ER, HAGUUER S HEE HAR ER
I 21 T G P e T 1
1.9 ARSI

S AR [ E KRR BEIR K Dl
WFGE O e SR SC B0 He b, SR RERIAR HE ST . IR A
(11.1£0.5) g BB FNEZ E£A (O. oaureus), TEEM
KFFH ARG RS 1 JE)G, LA FLE 15 BT
o, BRHED 30 RBfa, A6k 14, FT3
A F BIEXT IR, ASUE(TAR B, KRR R
25 Co MR S50 2 A5 19 BT A= Bk NJ-35 121 208
YU (lethal concentration 50, LCs,) 6.5x10° CFU/
mL, KA YL B 15k 5%10° CFU/mL, 2 4lfa
B0 43 S0 L T B 100 uL B A AR NI-35 FIZEAE b
AgseB, 4 h 5Tl BENLERE 3 A KT F53 0 8 I
5+ 100 pL NE (100 pmol/L) FIZE 1A TR PBS, W
ZLIFIdsoR 7 d ARG S FIBET A5 M

1.10 HUEIRAIE

¥ A Excel 2017 #11 GraphPad Prism 5 %% {f: &b
FRECE A2, Ad ] SPSS19.0 Bk i A i ik
TG o8, 2 A1 SR A Student £ /5550, £
Y IE] LR 7 2250 M, P<0.05 Rom &2 5%,
P<0.01 F/Rtlk 257, A8t E L.

2 gEiR

2.1 Ltk AgseB ITHIESEE

22 LB (Amp+Cm) F1 LB (Amp) W25 H i 1
ARG 4 RPN AR, S5 120 69, 173 Al
245, ARRHETREL AL T gseB BJG, AT fERI 2 AL
A WEL N PCRF—H 0w, 45 R IR,
4 BRAERLIN B R 22 N 5 1 A il JE 454, Al ks
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P14 BB AR/, 29 500 bp (K 1), 2800
FEXt, SR R BORAE M BRI gseB R R By, &
BHIX 4 ¥RIE Y gseB B 050E n] w5

M 1 2 3 4 5 M 6 7 8 9 10

bp

2000

1000
750

500

250
100

E 1 PCREEMEKSEMERTIE AgseB
M. Marker DL2000; 1~5 AW 50T 3474, H, 1~4 4 %k
PRI R, 5 O BH XS TR K S BN T NJ-355 6~10 J94H51900f
FR P, Hd, 6~9 v 4 BRI E R, 10 J9BH VT BB K S
PR NJ-35
Fig. 1 Identification of A. hydrophila
mutant AgseB by PCR

M. marker DL2000; 1-5 are the products of PCR amplification using

inner primers, 1-4 are the strains to be detected, and 5 is the wild type 4.
hydrophila NJ-35 as positive control; 6-10 are the products of PCR amp-
lification using outer primers, 6-9 are the strains to be detected, and 10 is

the wild type A. hydrophila NJ-35 as positive control
2.2 QseB Xt NE {24 KAERHIF M

7E LB Higidk, BPAbk NI-35. 745k AgseB
M AE K TG B 3% 22 5% (18] 2-a), 7E serum-SAPI 15 3%
b, A ERTEAE K ER I (0~12 h) B, SCE0e
R RRZH A T 2484k 159R 24 h )5, S R4
FHLG, NE ¥JRBMEHE & TR AE K fESCmmdlh,
HF A bk NI-35 (AR K R 10 25 = T 22 A8 Bk AgseB
(P<0.05), Ti7E PBS X Al 2 BRI AERK T W
FAAE (] 2-b). Z5RFEW, gseB MR T BERN
T NE Xt /K M NI-35 B A KAE o

2.3 NEIEST QseB XWIEKS SRR EYER
DAl A

TEXT BB L, HF AR Bk NI-35, RASHR AgseB
HUE M BE gseCHI) A= W Y 1% BE T JC W 35 22 &+
(P>0.05), £ NEERE, AR NI-35 AP IR
TENAE ST H AgseB i 18 5% (P<0.05), i gseC+5
TP IO 225 AN, SXFRRA g, B
Pk NJ-35 FIH AME gseC+) 4= B BEIE B i 1 i 3 42
" (P<0.05), 1 AgseB WITCH] ARk (18] 3). 4
HKH, EWWHENT, QseB AR RE K< B
EWIERIE L, B7E NEBS T, %4 W I
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o 4R

46 &

20

—e— NJ-35 —=— AgseB

0 4 8 12 16
I [H] /h

time

@

20 24 28

OD600

1.5
—e— NENJ-35 —A&— PBS NJ-35
—=— NE AgseB —— PBS AgseB

0 6 12 18 24 30 36 42 48 54 60 66 72
I ] /h
time

(b)

2 MEJK S B PME B A Bk NJ-35 FIR T Hk AgseB VA Kz
(a) LB K5 724E, (b) serum-SAPI #5353k, *Rx %7 R¥E (P<0.05); TH

Fig. 2 The growth curves of A. hydrophila strains(wild type NJ-35 and AgseB)

(a) LB medium, (b) serum-SAPI medium; * denotes significant difference (P<0.05); the same below

1 NJ-35 oo AgseB gseC+
*

2

groups

3 BKSEBEBEZ NEIFSENEMRFR

L XTER4H, 2.NE &bFEZE; TE

Fig. 3 Biofilm formation assay of

A. hydrophila in the presence of NE
1. control group, 2. NE-treated group; the same below
TE AT BEHRHS T QseB.
2.4 NEIFEST QseB XMFEKS BREIEDNEE S
EppAl

2 TR R 1K 3 e 1 7E NE 5 15 24 0 B 5%

25 (P>0.05); & NEIESE, SEKRNTEERE
SUKEhRE AL, o E AL (P>0.05) (181 4). 45
HRARW], NE A g K MR NI-35 iz 3],
Toit A H NEfF7E, QseB YIRS IR KA
TR NI-35 B2 3,

2.5 NEiFST QseB XIE/KS B REAIEY
AL
Xof BB 21 B A4 kK NJ-35. RA5HR AgseB Fl H Ap

https://www.china-fishery.cn

PR gseCHE LT HE B ¥ Il e JC A fb 22 5 (P>
0.05); & NEWES)E, SXTRA i, BFA#k NI-
35 FIHAME gseCHE 14 ¥ 1Bl 12 1 3 3 K (P<
0.05), 1M AgseB TG 481k (18] 5-a), 7EXF 45 “F 1l
20 ) 5 I T PR SR, X R A 4 SR it S AR AR
L, TEBE Z [E) 5 3 I E  JC BH B 25 5 (P>0.05);
B4 NEFHESE, RAKR AgseB X 45 2 140 M )
VAS I 375 P M S I T AR R NJ-35 FITELAMA gseC+
(P<0.01), iS5y, o A1k (Kl 5-b).
SEREW, TENEBT T, gseB BYHL AT REMD H
TR P MG, NE /AR
JH TR A I 4 T BB T QseBo

2.6 NEiFET QseB XI1&/KS B s iplsE
ed:pA 10!

Wi A OUIER AR S EEEA L, 4
WHIR, LIRS A NEBS, B NISS, ®
Bk AgseB T H. AN gseCHR I 17 it 14 1 2
FEF (P>0.05) (K 6), F B NE A IE KA A
o B R I T 1 15 M, QseB LN 21 NE 35 T 1
IR& 7K A, B AT i U T ) 43 0 o
2.7 ANIRGRSLIGHER

FETE ST PBS X REAL o A JER YL B A AR ND-
35 FIRAL KR AgseB i 7 dSET-BAET b, 1706 %
WA BEES (P>0.05), BYt4h J5TESI NE 4,
0 R SR BT A Bk NI-35 R AR AgseB BIFET %
I3 9 F B & 53.33% 1 83.33%, fEAE W #H 2%
(P<0.05) (Bl 7). 45RFEW], NE G W34 im g
IR NJ-35 B A i R 28 AR Bk X 2 3 £ 1) 3

HE K25 2: 3276 sponsored by China Society of Fisheries
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——1 NJ-35 oo AgseB qseC+

HFEEITFEIE B /om

IS
S 20 -
o
=
\gé 1.5 +F =
S
ol g
2> 10}
5 ¢
2 05t
£
£
£ 0
z 1 2
2H 53]
groups
(@)

2.0

1.5 N —E=

1.0 +

0.5 -

0

swarming motility distance migrated

205
groups

(b)

4 FEKSEBEESZ NE BSFRENIKEIREN (a) FIEFERED ()
Fig. 4 Swimming (a) and swarming (b) motility of A. hydrophila in the presence of NE

1 NJ-35 oo AgseB gseC+

I PEl/em
hemolytic zone
5

0.5
0 1
1
4L
groups
(@)

1.0

—

sz 08 F [

Az

2 06

i

E > 04 1

,g [=}

« §

- o 0.2

0

ZH 531
groups
(b)

E5 MEKSEBEMEZ NEFSEORMENS
() "8 7K B A 47 2 P A5 T B B L B AR, (b) M /KB A AR R 1 R 4 S T R T LT s RN ZE R AR R 2 (P<0.01)
Fig. 5 Hemolytic activity of A. hydrophila in the presence of NE

(a) the diameter of the hemolysis circle formed by 4. hydrophila in the sheep blood plate, (b) the hemolytic activity of the extracellular protein secreted

by A. hydrophila on the sheep blood cells; ** denotes extremely significant difference (P<0.01)

PR iR gseB i, RAEMRNT MR BOLR I3
RTEPEPR . FHIEHEN, QseB FIHETE NE JH#=1E
KM AT A R P A AR

3 iR

L K A Bl A TR R R ) R
R ARSI TE £ LS B R R
P AN AR . B BRI S, T e A 58
ZEKT 1 (Actinobacillus pleuropneumoniae )", 3 7
% BR # (Staphylococcus epidermidis) "7, 3K T
(Vibrio spp.)"" 4 o f£ ASRA 4l R i A A7 7E
TRERZ5AF T, NE TSR TG F 45 G E

R HCHOR R A R TR R R A 8 IR 2 serum-

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

SAPIL i1, NE A] LAt 2 {2 #F g 7K < B M T NJ-35,
AH196 (A K FNEE S, 1) gseB (1 2% D] [ A1
T NE MR AERAEN (B 1), X5 gseC B XT 24
PAAE RS B 45 AR, H I HE QseBC WU
Oy VR R G NE fe A Kb R 5 AR .

A= WIS TE 1 RE 77 2 20 B 9 N B0 (1Y) E 2
BESH T, TR A Y B RE S 26 22 & P ik 2
BRI, LRk A A B RR S A 4 TR R
HEHTIE E R, JLAS B e 238 2 ] LA afE 40
A IO 266 B R A 0 BT N AR B A R B
gseB W5 g 2 T NE X 9 7K <, 20 i i NJI-
35 AEWIIEIE L BE T R BG SR AE T, HEI NE X NJ-
35 AW RETE B A2 #E A T AT RBAK 36 T QseB, 5
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2.0 - 1 NJ-35 oD AgseB gseC+

1.0

0.5

AR PR

treatment
Bl 6 MEKSEBMELZ NEIFSEIEHEEENT
Fig. 6 Lipase activity of A. hydrophila in the

DUES B/ EAA
diamater of precipitation zone/colony diameter

presence of NE

120 -
100 L L L L L J
— )
S§ 807
e *
BE 4l
@ ——NE NJ-35 PBS NJ-35
——NE AgseB ——PBS AgseB
20 |
0 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7
I} [H)/d
time
E7 MEKSBEMESZ NE FSEX
BFITZIEENERTN

Fig.7 Pathogenicity of A. hydrophila to
O. oaureus induced by NE

QseC WFEFIARMIT™; HZ A B, TEmg /KR
SSU 1, gseB WIS SIMAE SR 1 A DR HIE
WA, gseB HYBRRMPEAL T BALFEVDT] NI (Sal-
monella typhimurium). +$FF B (Francisella novi-
cida) "EYIERYIE L P25 TN R TR Y A )
B A B35, 3] BB H T A [ 40 1Y
RS MR R A AL RAFTEE IR R 22 7

T 0z A B T A YR AT SR 18 Y
R, LR e 250 28 W] DARE ST 22900 i 1A 52
3, 4 BUR P, E KR EHEC
QseB AJ DL B354 £ 419 & FInDC J3 3h 1k
PE AN T R ALz Y 7R A3 T, QseB
BAXCEPEDRE, MR H R AOIR S 55 )
TR R A G, S B AR R R 3R
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KB KA AT W EHEC F1 AL ZE VD TT IR £ AL
3NE W5, gseB BBl 5 AN 23 52 W 41 14 1 12 5
{H gseC BB 2 B 5 MH Mz sh, EZH
T QseB [ IR R IR 1L QseB 19s& &4
THEE A SCHE A ARk, DN S BO 4 1 iz 3l Y
TR, TEIR R B EAL NI (Edwardsiella tarda)
. gseB Fl gseC (RS B REAR T 40 R 112 3l g
J1, BRI RGE BEAMKEY, B, TERE KR
W NJ-35 i, LB ERALNE BT, gseB fil gseC™
) R 34 A B Wi A TR VK Sh A SR 2 B . 5 AN
2, TELBRiFERT, gseB BUBRR I B F LT
Mg KM SSU YK S ATHESERE )™, X T B
S R A 5 35 5 A AN ) o 40 T )RR S AT AR 5

Mg KB T NJ-35 (3 I3 14 52 31 NE 1)
W SRR AE ARG i kB, fE
NE %505, gseB [ NI-35 193 1ML 1 G i
FRM, AH gseC BYBRRAIINE] T NI-35 1Y% LT
P, T HAME gseCt (gseBC 3L H %) MK &2 2| B
AWRKF; & NEVESRIE, S5X R4 (PBS) L
B, BFARE NJ-35. AgseC. gseC+AY I I3 P 35
B L, 8 AgseB T EZ L, S5 B AR
AR I TG PEAFTE 35 22 5%, 4D NE X NJ-35 3%
I 355 P 7 3G i A AT RO T QseB, KRR 1L
1Y QseB ] AE A&V LT P I BHE 85 1, 1 QseC
545 QseB MIHIH FHUIETE, AgseC 7 ML i5 P
58 P RE & NE i i 4 4% HoAB AR QseC B AR BLIE 1
QseB MY WEER AL, 1 H kbR 5 B 2R BRAH LGB 1k,
A RESE N QseB il QseC b F—Ff-F- R4S, X
—HENA T HE— 2RSS . M TRk 2ZER,
Gao %" & B NE - AN 5% Wi Wg 7K < ML T4 AH196
P NG . BEAh, 7EJC NE 353 LB K5k,
gseBIT B 1 25 FEAR T WE K SR T SSU I I
TEPENY,

JLZS B S 3 ] L I 35 1 A oA R B0 7
L HEE [RHS R BR IR (Yersinia ruckeri), FAHFEVD
FTIRT . ME/K AP B 0027 A A JE VD]
IR, & NEST, SEAEMMIL, AgseC 1EME
B i b B 3E 4 BE I RRAREY, FERE SR b i e A
A TR, T AgseBC [ 35 7 55 BF A= RR A AL,
] QseB & AgseC 7 118,55 (PSS P
Z A, FE/NE (Mus musculus) WP, R FEN ]
QTR AgseC TE i 3 G R JUE 1) 2 8 152 AT 98055
1M AgseBC W FEAIR T 22 8 (9 5 G R 01, X e 4
BALB/c /NERSE TR AER T 2 dY, fER R 1E

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

23 Z 1, A QseB TEME/R LA B M 25 B L BRER T AR 277

TERET, AgseB Fll AgseC YJHELE T BETL 4 (Danio
rerio) MIAE T3, W E5 T %15 & WYL g 101,
TEABIE Y, gseB BB i FREAR T B HE M5
T3, H T NE XTI 7K S B 5 7 3 SRR
M, X—EE gseC BIAHLIM, 4553 QseBC
KU A P45 R GEAE MG K BRI T e W NE | 1Y 95 75
I AR b A5 EEAE N,

L5 LRTIR, gseB TEWE KL B U3 0 137 17
BOMER NE W B AR, AEdEAK . &
Yy RETE BURNS 0L35 PE 38 500 It B X B8R 27 A
MEIER, MRS — L FE TR
T 0 A 20 TR DU I R A AL R A B i T S 1
FAHEAE A 5T N

(& 7 WA AL SE PR B A i Fl g2 &)
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QseB regulates in vitro and in vivo virulence of Aeromonas hydrophila in
response to norepinephrine

QIN Ting ’, XI Bingwen """, XIE Jun'*’, PAN Liangkun "
(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China,
3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: Stress is unavoidable in the aquaculture environment. Upon exposure to stress, the host stress hormones
profoundly affect the pathogenicity of bacteria. It has been demonstrated that the inter-kingdom communication
between bacteria and their hosts is mediated by catecholamines hormones epinephrine (Epi)/ norepinephrine (NE),
and transduced by QseBC two-component system (TCS). In bacteria, QseBC TCS is a widely used signal transduc-
tion mechanism that facilitates in eliciting an adaptive response to various environmental stimuli. It consists of a
membrane-associated sensor histidine kinase (HK) QseC and a cytoplasmic response regulator (RR) QseB. In most
cases, QseC senses and recognizes environmental signals, following activation via self-phosphorylation at a con-
served histidine residue. The phosphoryl group is then transferred to a conserved aspartate residue of QseB. The
activated response regulator then exerts its regulation on bacterial virulence. Aeromonas hydrophila is a common
aquatic bacterium and can cause motile Aeromonad septicemia (MAS) in aquatic animals especially fish. Recently,
QseC has been reported to regulate the virulence of A. hydrophila in response to NE. However, the specific role of
QseB in NE-enhanced virulence of A. Aydrophila remains poorly understood. In this study, we constructed a gseB
gene deletion mutant of 4. hydrophila NJ-35 (AgseB) and examined the virulence both in vitro and in vivo in the
presence or absence of NE (100 pmol/L). The results showed that the deletion of gseB gene significantly reduced
the growth-promoting effect of NE on A. hydrophila compared to the wild type strain NJ-35. Meanwhile, the
biofilm formation ability of the AgseB mutant was remarkably lower than that of the wild type strain NJ-35 in the
presence of NE, while no significant difference was observed when bacteria were cultured without NE. Also, the
hemolytic activities of AgseB exhibited significant decrease compared to the wild type strain NJ-35 with NE treat-
ment. However, there were no significant differences in the motility and lipase activity between the AgseB mutant
and wild type strain NJ-35 with or without NE. Additionally, the AgseB mutant displayed a dramatically decreased
virulence in the experimental infection of Oreochromisc oaureus. In conclusion, our data suggest that the biofilm
formation and hemolytic activity enhanced by NE may be dependent on the phosphorylated QseB in A. hydrophila
NJ-35, indicating that QseB plays an important role in the outbreak of hemorrhagic septicemia disease induced by
fish stress. Our study further reveals the pathogenesis of 4. hydrophila in response to NE and may provide a new

theoretical basis for the research on communication between bacteria and their hosts.
Key words: Aeromonas hydrophila; QseB; norepinephrine; virulence
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