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(ROS) firit T, & UL B Hk F sodA 2 sodB Wy R K AT &k L, B2%E KatG # %
HAHENTHE, LW sods EAEHAFRBAFREEROS WG EALEEM., % H0,
Jrit T, A H,O R EW R, HAKRBI WEERMARFEREGH AL, LK
Fk sodA-RNAi. sodB-RNAi #1 KatG-RNAi 9 77 RN B Z % 1%; i, Bh4EKE L2 E
7, sodA. sodB 0 KatG W) Rk [ Z B KA EME A Kh ZIEWH M KE. £FFK
& MV i% § 1 ROS filr i T, ¥ 4 #% B11 fo i Bk #k KatG-RNAI th F i R R RFER S
B AT, U0 Bk #k sodA-RNAi F1 sodB-RNAI B 77 78 % W B Z B A%, 24 %R E A0 & e frir —
EWAEKEY. AREW, EFRAMAREFET, @8 THETF B AN G L E S
WEE R, R KA ROS By 15, & H0, I T, KatG X kKR EMEWAGFENE
., TAEMVESHHIENROS Ihitl T, sod ks KA B ALEHNTHREL XY,

S E KK BHE; sodd; sodB; KatG; F Ak, o

hESHES:S941.42

W& /K S .M B (Aeromonas hydrophila) 24 R
TET B (Vlbrlonaceae) ORI TR JE R 2 TG R MR T

— ol TR g N — £ — 7 AR A

fLﬂﬁmET Al 5| KA 2RI AE , A& L
FETZ M, AFRIE PV RGBT HAY, SR,

s HE: 2020-06-28  f&[E HHEA: 2020-09-01

BENIE : HX HARR IS (31502194); 48 H 4 BRI K= B
FE—EE: A% (R, ANFKEZNYWHEFHAEYSH T, E-mail: 1581911046@qq.com
BEEE: EME, E-mail: yxqin@jmu.edu.cn; HFRAL, E-mail:

https://www.china-fishery.cn

& PR SIS = I H (TMKJIZ1908)

XRktRERRS: A

WE KM T B BOR LR AN TE R, DR R
SR IR o W UL B B PR G . (R PUAE R A B
{Eﬁﬁgﬁﬁﬁﬁﬂéﬁzﬁfﬁii‘ﬂiﬂﬁﬂjﬂu il 7
P SEIME LS S IR, 2R — 2P R e KR
P TR A SO LB w?ﬁﬁé%ﬁiﬂ’](nﬁﬁ/ﬁ

yangp@jmu.edu.cn

o E K P2 2 320 sponsored by China Society of Fisheries


https://www.china-fishery.cn

14 MrzedE, %5 . sodA. sodB Fl KatG TE W& /K /< B0 1 Bt S AL ke b 4 bin W) 7 137

BTEEEE

PR AR . RGBS Az F)
ZMPTE Y B A, Hrh s (ROS) A&
PIAREKNFZ 5", Wk, %E R 5 ROS HT
SRR ARPERIEAN R, ROS A 43k A
PR AR DS, SME M ROS 7T LA EL#:4E M i
P MRS S, R ROS 3222 41 g
EEAE RPN LSTTFHE S IRE
B, — L e O gk e il B3 S 5 B ROS
P 1 10 i 75 g AN B 2 S AR 0 A 2 Ay,
HAETEE ENAR . A RMEEY, FEZMPiA
b, o S Ak S RN R A Ak ) B fL i (SODs)
AR R JE Ry E 2, o S b S A 4 T P A AR
Yifg s ny b AR 2 —, gl & B
2/ IR A AR, 5
Katd. KatB M KatG, H ™ Katd Ml KatB R B A
AL E B ST, T KatG ANUEA o A4k &
TGP, A o A Ak W I RN ik ST IR 34 i T T
M, FBEMFREIR, KatG IR (Mycob-
acterium tuberculosis) A1 + HL #4435 B 78 B (Fran-
cisella tularensis) #3015 F4NME ROS FREPEE (RNS)
M)A E , DLRCTEfE 32 40 B A T R AR A ek
b R A EEAER"", SODs /&4 i & ik
JiiE B E RS, A 1 FhaEl 2 Fh SODs™,
e LA E T+ (0)) 5EaE ¥ M) kRt
Jl i AL E (H0,) A4 (0,). SODsEL 28 H ik
SR A K (Proteus mirabilis) BT A AL

BEEH Sz,

AR, AR PR ZE FE B 5 i v K B
T BL1 B AR BOR HLE A R b 23, I T AE
PRAMEE e ) A WE A0, HLn] 7E 2R AR g
YR AR AR ) T R B
PR, 53 A R E A0 B A I ] AT A 24 h
Xof g K AR M T BT B Bk BE R ALy RN A B &
W, MR E N A T R 1A e A A
KatG, £ 2 SOD #MH, 73545 MnSOD(SodA)
F1 FeSOD(SodB) iX 2 ' 4x J& £ 1 (GenBank acces-
sion number: CP053859), #& 1M, iX 3 F & Z 1 Ht
A8 A0 MW 38 DR A I KRR T T A AL B 3 ot R
PR UIVE T R B I . P, AR SEE R DA 3
PR M BL SA AL 38 SE O IIF T 4, RT3
Fofr 55 A1 4 50 D0 3RS 1) TR R AE AN (] 480 Ak B 38 25 1
T sodA. sodB F KatG (%) 3% 15 I 4 A7 Al AE K
5 L, AT 8 718 A 7] 47 45 Ak Joik 30 56 PR 76 5 Dt B
HLAE ROS 2543 3 8 v i/ R BIL A o

1 MRS IE
1.1 EtkS R

I 7 =B T BB A R R TTCBR R ) LB B 57
Sl E IR A G IR AL 28 °C SR AF R R IR o A IR TR
PRI RS T B AL AE R, A bR

KW N BERE £ (Sm) 10 pg/mL F1 5 % £ (Cm)
34 pg/mL, TR PRI PR D Bl R DL 3R 1

®1 FHRPEIEK
Tab.1 Strains used in this study

BIR B[R R R Y I
strain genotype or phenotype source
Bl1 W KRR T T A R (B R R ) I FEAA R E AR S AL
A. hydrophila wild-type strain(Sm") provided by Prof. Guo
sodA-RNAi BB #k MsodAFE R e DB R (BE B R AR B R D) [17]
sodA was silenced by shRNA (Sm* , Cm®)
sodB-RNAi BB Isod BIE KA e YUBR (BE RS 2 AN A b [17]
sodB was silenced by shRNA (Sm" , Cm")
KatG-RNAi BB I KarGEE R R 8 TUBR MR (BE B3 AN R hitE) [18]

KatG was silenced by ShRNA (Sm"* , Cm")

1.2 ESUMIEBT sodA. sodB 1 KatG 3=k
LBk

Bk BI1. sodA-RNAi. sodB-RNAi fil KatG-

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

RNAi 85 78 X EA K, AR B RS2 H RNA,
W e B Ko L YR DU J R AT S B % o DL B1L B
FRAE A X R, 26 RS 2 3236 11 16S tRNA FE K 1E
WS, #E4T QRT-PCR, HAKS| 9% 51 1L 25 2,
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% SRS E B PCR i B2 5 BRI & ik B
AT HAE . qRT-PCR I Wi #& & Fy 10 uL: g-PCR
Mix 5 puL, ddH,0 4 pL, cDNA f#z 0.5 L, |-,
THF5I44% 0.25 uL, PCR TR 4c1F: 95 °C FiAs
P 10 min, 95°C 28120, 58°CiEk 20s, 72°C
FEff 208, 40 MER

%2 qRT-PCR 3|4
Tab.2 Primers for qRT-PCR
515

primer sequence (5'-3")

5144k

primer name

16S rRNA F 5-TAATACCGCATACGCCCTAC-3'
165 rRNA R 5-GGACCGTGTCTCAGTTCCAG-3'
sodA F 5'-CGCCATCACCAGACTTACATCA-3'
sodA R 5'- GCCTCAAACCCGTCCAGATC-3'
sodB F 5'- CTTCGCCGAGTTCAAGGAT-3'
sodB R 5'- GGTTGCGGAAGTCGATGTAG-3'
KatG F 5-GTCGCCATCAAGGAGGAAG-3’
KatGR 5'-AAGGCGTCGGAGAAGAGGT-3'

1.3 S4BT sodA. sodBFl KatG 3 iXE /Y
HExMRAEFEER

SEU 2 BRSOy gtk AT, IR AEAE
itk o I JC TR K HyO, FT MV E i A ] ¥ 2
IR, B4 T BV 2.5 mL il A %)) 2.5 mL A
48 IR W, FEHC 100 pL 7 B & 2x10°
CFU/mL ) B11 Bk 1) TR A2 R 42 28 35 A [ml ke 2
H,O, MBS MV) I E R AT T, A
AKIANEE, I3 SIOREM R E IR R AE
Sy B BRI HL0, A1 MV X BT AR BR BIL ()
F/NMITE IR IE (MIC), %, S MIC KHEH 44
WRERR R, X 45 TR MR H#EAT B8 b 3, I H,O0,
R E B E 43 0 0, 0.2, 0.44 Fi1 0.66 mmol/L,
MV {43 86 B2 453> 0. 10, 20 A1 30 mmol/L.
BTG 7 0 TR R 1 S e LB AR R R
Jil ZU4R i 4 b R0 W AR T A O R & 2x10°
CFU/mL. 7F 5 mLE .08 HomA TE B S AN ] vk
JE 1% H0, Ml MV, fifi HyO, 2% ¥ B 43 il 0.
0.22. 0.44 F1 0.66 mmol/L, MV £k 43514 0.
10, 20 130 mmol/L, J#}il Zb3E 3 h 5 R 1 gPCR
Kl sodA. sodB Fl KatG FKikE, B&TES
M To A LB R sodA. sodB Fl KatG 3% 35 (/) #

https://www.china-fishery.cn

KMo [FIEE, SR MR A TR0 X il b 3
0 1 3 h [ A& FF v A A R AR R AT B, R TR
e BE H,0, 8 MV AL 3 3 b 721G A H AL 0 h
BAE AN A, TR LA 100% BV R 45 B AR
PREXT ARG %, LIP3 ER, B
5 2K Fl EXCEL il SPSS 25 8K (4F i A7 G i 2 0 #r o
1.4 SHUMETEHEEKRMTARENEK

B4 H,0, Fl MV (19 LB 15 37 300 A 96 FLAR
L PR B R A T IO Y B AR R R R bR T TR
i #& 2 ODggp ny=0.03 J5 Jil A % H,0, Fll MV 1Y
LB #5553, (i H,0, Z9REAHI00 . 022, 0.44 Fl
0.66 mmol/L, MV ZR 4352 0. 10, 20 130
mmol/L, XfHEZH A& IR A LB 85355, &4
G 3 EHE . B 96 FLARL A £ ) BE i BR A,
B /INBF I 7E ODgog > XSG HEERL 0L 1. 2. 4. 8.
16, 24, 32, 40 f148 h #) OD {H 174 K £k Ay
2

2 4

21 EEWHHIEBET sodA. sodB ¥l KatG Fik
BIHE <M

sodA VUK , sodB Fl KatG Wik 705 T
M T 65.4% 11 72.7%; sodB ULER)G, sodA Fl KatG
k9 T T 82.2% Hl 74.7%; KatG T ER
J& . sodA Fl sodB W ik 5 43 il T RE T 87.1% F
60.7% (& 1), &5HRFM, 7EEA E Mm%
- F sodA. sodB 1 KatG FAFA] — 8k UL ER G
oA 2 AN JE R ) 2k 3 A7 3 ], X ST AR
Ry B R 2 ) 7E 2R 3k 12 IAH G

22 S BETEEKS LE sodA. sodB
KatG RiEHIHE X

H,0, W38 T £ UTER PR A 1 A0 48 Ak o 3e 35
ROLER G, oAt 2 At Sk W am 56 R iy 3Rk 1
R M LW FEAFWE HO0, g T, Ut
IR #k sodB-RNAi Fll KatG-RNAi W sod4 FE X 3 3k
it g5 e I 5 0 BRA AR B 43 ) B T 6.9 A5 R 9.5
fi5 (K 2-a, b), VLERHR sod4-RNAi fil KatG-RNAi
T sodB H [F 26 1k 5 it e B 5 00 BECZH AR EE 43
W 92451 102 £%5 (& 2-¢, d), ULERHE sodA-
RNAi Fll sodB-RNAi H' KarG F:H 3235 58 i @ i 5
STREZHAR LA 9 FIE T 14.0 £5H0 14.1 15 (8 2-¢, 1),
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sodA-RNAi
L2y m 48 control O RNAQ ,
a
1.0 +
g 08
[}
%g 0.6 |
o
mg 04 t
0
02 +
0
sodB KatG
(a)
sodB-RNAi
12 rg Xt control O RNAi a
a
=
.S
—
=
Wy
[}
)
sodA KatG
(b)
KatG-RNAI
1.2 rm % control [ RNAi
a a
=
5]
XK'z
®e
5
)

sodA sodB
(©

1 ZEMHIET sodA. sodBF KatG
EREFIERBEXM
M B R 7 B 2R 4] B A R 35 1 22 7 (P<0.05)
Fig. 1 Correlation between sodA, sodB and KatG

expressions without oxidative stress

(a) sodA-RNAI, (b) sodB-RNAI, (c¢) KatG-RNAI; bar charts with differ-

ent letters indicate significant differences (P<0.05)

ZEREZW, AEH0, hE T, 1 AHUA AT
BRG] AR BT AR A e R R A R, 4R
A HLO0, K B LE A7 K T o
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TE MV % S 59 IR ROS e T, UTBR Ak
11 sodA 1 sodB 3 K ) 3R ik 7K F Stk B, H
J& TE UL 2R #R sodA-RNAi Fll sodB-RNAi H', KatG
MRIL AR BT (B 3), XERWITE MV 3557
AR ROS B, A EA sods 11 & 3K X 4K
fH ROS ity 08 H 8 22k

23 FHiB TREKS B R & RARER
R FIEER

BE A HyO, W BE MBS I, BF AR Ak B11 B A7
BABIRORFFTER R 7K, T UTERPE sod4-RNAi
50dB-RNAi Fil KatG-RNAI (/)77 % N & 2 FEAK,
HA U R KatG-RNAL {1715 R B B o i
(%] 4-a), 7EA R E MV B30 F , B 4 B BI1
FIULER Bk KarG-RNAi B A7 15 R AT 8K PR 15 76 55 1=
K, T ER B sod4-RNAQ Fl sodB-RNAI (117
TG SR ) G 3 AR (8] 4-b). AT RAHEI, 78R ] 4R
7SR 3o - I BB NCE T A S TEE
H P RIAE R, SE R ROS A1 45 . 7E H,0,
MR T, KatG X K < M B 19 A A7 B oy &
B, OMiAE MV i 209 N JE M ROS B ia R, T
SODs (1) 3 35 X W8 7K A5 MU 7 A= A7 1 O ik B hy 58
A IABALE 2 5448 ROS,

24 H,0, F1 MV B8 TREK S 5 R B BF 4 %
FIPTE N7 ¥z 0je S0 S

FETC Hy0, W38 R, 4 BT A9 A K il 2k 7
WA A, & BUREASR 22 7R 3 (P>0.05)
(1% 5-a), 7£ HyO, B30T, 4 R 18 AR K il 4R A i
W B An e B A ARk, AR KA T
F B IRIR AR, JE W I BE HyO, Vi BE 1 1
EMER, T U AE K S BT, B HL0,
WL TE i, 5P R A T 0T 119 25 52 3 K A a3
(&l 5-b~d), Z5HFEW, A H0, Mria T,
sodA . sodB F KatG (1) 3% 35 X} g 7K <5 B v A= 1
() 5 W N B 2, HORAE HyO, M R, sodA .
sodB F KatG )&k ¥4 R 5% W g 7K A<, Bt 77 2 s
WK

ETAAME T, 4 BRI AE K i S A —
B, A WURE R £ RN B3 (P>0.05)(F 6-a), TE
MV i 51 ROS Wil T, 4 % B 475 2K fE R 47 3%
WRAERKEEST, BEMV WREETHE, DU PR B 1)
WA T AL, R MV 1% F /0 ROS Bha T,
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sodB-RNAi KatG-RNAi
30 ¢ 30
25 25 ¢
g g
5 20 = 20
& 15 ¢ ~ F IS5+
fé o :é 5]
8]
3 10} I 10t
& b =
0 —ﬁ : 0 -
0.22 0.44 0.66 0.22 0.44
H,0, #J&%/(mmol/L) H,0, Vﬁlﬁx/(mmol/L)
concentration of H,0, concentration of H,0,
(a) (b)
sodA-RNAi KatG-RNAi
30 ¢ 30
25 25 +
= =
%J 2 20t 9 £ 20 ¢t
NEIREN w2 15
=< 0 ~ O
S M S m
e E 10 "3 10
0 | - 0 _-
0.22 0.44 0. 0.22 0.44
H,0, #J&/(mmol/L) H,0, %UE/(mmol/L)
concentration of H,O, concentration of H,O,
(©) (d)
sodA-RNAi sodB-RNAi
30 ¢ 30
25 t 25 ¢
=} =)
4 S 20t 9 é 20 t
& 15 C) S5
38 59
X8 10 X310t
< N
5 5L
0 —— 0 _ﬁ
022 044 06 022 044 06
H,0, ¥ /(mmol/L) H,0, ¥ J%/(mmol/L)
concentration of H,0, concentration of H,0,
(e) ()

£ 2 H202 BB BRI P E WA B R E B RE
HEARRF RN BAREERZER (P<0.05), B3
Fig. 2 Expression of antioxidative stress genes in silencing strains under H,O, stress

Bar charts with different letters indicate significant differences (P<0.05), the same as Fig. 3

https://www.china-fishery.cn o E K P2 2 320 sponsored by China Society of Fisheries


https://www.china-fishery.cn

144 Medde, % sodA. sodB Hl KatG T g 7K B H ST A k30w f) B3 1R 47 141

sodA-RNAi
18
16
14 t
g
g 127
o L
w =S 10
I8 8¢t b
S
L b
WE 6 b
4|
2F a
0 _- 1 1 !
0 10 20 30
MV ¥ & /(mmol/L)
concentration of MV
(@)
sodA-RNAi
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16
14 |
g 12 ¢
K2 10 |
()
®a ol
o X
T2 61 c
ek
S L
2 4 ) I b
2t a
O _- L - L L L
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(©
sodA-RNAi
16
14 |
- 12}
9 .S 10
I 7 -
(9]
= O
I G) 6 L
il
Mo |
2t . . c .
0 B S - S-S
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(e

sodA ik

sodA expression

sodB Fix
sodB expression

KatG ik
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O S
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(= S R 2

KatG-RNAi

b
C
C
i . i '_l
10 20 30

0
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KatG-RNAi

b b b
RN}
0 10 20 30
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concentration of MV

(d)

sodB-RNAi

2 b b b
0 10 20 30

MV ¥ & /(mmol/L)
concentration of MV

®

3 MV B TRARKPREANHEBERNRIE

Fig. 3 Expression of antioxidative stress genes in silencing strains under MV stress
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M B11 [ sodA-RNAi [] sodB-RNAi [] KatG-RNAi

90
80 a
70 t b
SE 60|
Ms S0 c
HQE 40 | f c
530t d
20 +
€
10 + e
0 1 1 J
0.22 0.44 0.66
H,0, # ¥ /(mmol/L)
concentration of H,0,
(@
W B1l [ sod4-RNAi [J sodB-RNAi [] KatG-RNAi
120
100 a a
<§ 807 b0
BS 60 | ¢
3.2 : dy
k5 40t
20
0 L L J
20 30
MV ¥ /(mmol/L)
concentration of MV
(b)

4 H,0, M1 MV Bfi8 T B & ¥k F0
TIRRIREY IR R
B[R /R OR A R FE R B A B3 1 25 5 (P<0.05)
Fig. 4 Survival rates of wild and silencing strains under

H,0, stress and MV stress

Bar charts with different letters indicate significant differences within

different concentration (P<0.05)
20T AT AR IBCHAB ML HE A ROS LAERR AR K o
3 Wik

AREER BN, TEAMBHENT, sodA.
sodB Fl KatG FALAT 1 N EEHE BTG, Hh 2
AFEH )RR Y 2 B BE I, B X A
[AISER S5 R e =SVl R I E s b S N i E =%
7S TEI 3 S N G e N U E =W A 1) 12 1 S 6
&3k FAH R 56 PR LR AR B9 A 15 R R W, 1 H,0,
FIIA T, KatG Xf /g 7K I TR 1 AR 2 5 T
F,OMAE MV IE SN E Y ROSFHEEH, N
SODs 1 3% 35 X W8 7K < FpL Jifd B A A7 1Y) 3 R O Dy 28
o X — 25 R, Mg K R B B AT i R [
et LR O EE R, LR HEE ROS 7
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KM AAERTT, T8 ROS MY MIE T OREFAATE .

A0 AR 2 R LA B SR, T HL X
SEgT SR AL B 8 R R 2 B 2 AETE R IRIAE T, X
— G HAL Y P A HGE . 4 Staerck 5!
WEFE K BLAN TR A HE A TS AN S, T A
P, 23 22 T 2 b 470 4 A 30 R 6 AT 1 v 3R
kP E—RYBTAAINEREE, 11 SODs. Catalase |
A e H IR AL P A D IR A T Tl R A
o S W T 45 T IR e B R R B AR T B
K. Das S BIFSE A, 4 v (U3 4 BR1AT (Sta-
phylococcus aureus) #% 77 Wi 4 LA W5, Z A 1Y
catalase Ml sod 73 3| @ & K ik, 774 R B 2
catalase F sod, T Bl 240 T KB A W5k 41 A %) 42 Ak
i H R X SE T 5T I AR R WA (] 454k 3 2% A
T, A A i B D PR EBLE] o A BT ST g K
A A B A A B 3 R PR 22 T [ R A A B T
YERT, T AR Ak B aa 26, S e ian
1y AR ANE . AMIEPE ROS 1 Fh 28 X BR 553 110
S, A R BT A AR 3 B X AT REAS A
[/ 5 i P PR ROS A REJE-O5 dif#, H SODs
TEfUE AL S R R E £ SRR

ARBPFTR KB, I T, bk
i 38 PR 8 3R TR OO 40 B I A R . 7R
H,0, BT, sodAd. sodB Fl KatG FE [H ik £ %
5 We) I 7K SRR T TR 194 S i DI R AT RE S R
g K SN B AT 2l B 22 2 A R AR A R A1
U8 PE ROS W Wit , 7EXT BT HO, P, KatG HIAE
b ES, BN KaG J2& U B8 U7,
M7 H AL B HL O, W38 19 i I L35 Wl 19 92 U AF
e, TEEALI R P IERENRAFE %
FRERF R, DR O A0 T A A ot e 100 2 i S Y R A
M7E MV i} E T, sodd. sodB Fl KaiG 133k i,
SRR IE K B M T R B AR A K g, IR
M) 240 T A R 2 I A, (R R B R R R
N H,0, Whie, ELARGE AR AT DGR — s Y AR I
Ko X5 R, B SODs #b, 4R Al RE R
B2 A ML A P9 U5 M ROS DAZEFEAE K, HfE
T At G AR) P9 VR P ROS 1) - 2 41 B8 40 /Y
R, AR E AL E TR ) T AR TR AT SRk
38, LATRAD SODs A 82 5 LA 2 o 20 T4
LA B Y Rk HAE R E 24
W5 . 4R 98 % 1842 [N IH (Edwardsiella tarda)™
FETREW AT, A — KatB 80 KatG 3 1)
FABIFATE L A ABE ST, UL 2 Sk
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13 Whas4E, 5. sodA. sodB F KatG 75 W 7K <8 ML BT A0 38 v B B[R] 4 143
0 mmol/L H,0, 0.22 mmol/L H,0,
1.6 - g 25 - By
14 | —— sodA-RNAi —— sodA-RNAi
1.2 G RN A 20 b e RN
I ato-RNAL - — arRAAL L AT
g 1.0 t _ /= E 15 L . E
208 | =¥ £
S 06 | x S 10r
04 / 05 |
0.2 Vs
= = 0 = = = o
0 1 2 4 8 16 24 32 40 48 0 1 2 4 8 16 24 32 40 48
If /b fif [ /h
time time
(a) (b)
0.44 mmol/L H,0, 0.66 mmol/L H,0,
25 ¢ an 25 ¢ s
—— sodA-RNAi —— sodA-RNAi
2.0 sodB-RNAi 20 ¢ sodB-RNAi
KatG-RNAi KatG-RNAi
£1s5 | £15 |
o a
o Lot o 1or¢
0.5 0.5
O = = = = T O = = = = T ¥ I
0 1 2 4 8 16 24 32 40 48 0 1 2 4 8 16 24 32 40 48
i [6)/h IS [6]/h
time time
(©) (d)
E 5 H0, 8T HERFTEARRA E KLk
Fig. 5 Growth curves of wild and silencing strains under H,O, stress
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Synergism of sodA, sodB and KatG in Aeromonas hydrophila
under antioxidative stress

CHEN Liwei >, ZHANG Meimei', ZHANG Jiaonan’>, HUANG Lixing', ZHAO Lingmin ',
XU Xiaojin ', QIN Yingxue "*', YAN Qingpi "
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Fujian Key Laboratory of Special Aquatic Compound Feed, Fuging 350300, China)

Abstract: To further explore the mechanism of Aeromonas hydrophila against oxidative stress, the correlations
between the expressions of sodA, sodB and KatG in wild-type strain B11 and the gene silencing strains sodA-
RNAI, sodB-RNAi and KatG-RNAIi under different oxidative stresses were analyzed. Meanwhile, the correlation
between the expressions of sodA4, sodB and KatG and bacterial growth and survival was also studied. The results
indicated that of the three genes (sod4, sodB and KatG), the silencing of any one gene resulted in significantly sup-
pressed expression of the other two genes when they were under no oxidative stress. This indicated that these anti-
oxidant stress genes were closely correlated in expression. Under H,O, stress, silencing of one gene was always
coupled with the significant up-regulation of the other two genes. Under MV-induced ROS stress, the expression
of sodA and sodB genes in silencing strains was up-regulated, but the expression of KatG in strains sodA-RNAi
and sodB-RNAi was down-regulated, indicating that the expression of two SODs genes was essential in resisting
MYV induced ROS damage. With the increase of H,O, concentration, the survival rate of wild strain B11 remained
at a high level, but the survival rate of gene silencing strains sodA-RNAIi, sodB-RNAi and KatG-RNAi decreased
significantly, and the expression of sodA4, sodB and KatG was correlated with the length of the lag phase of A.
hydrophila. Under different concentrations of MV stress, the survival rate of wild strain B11 and silencing strain
KatG-RNAIi remained at a relatively high level, while the survival rate of silencing strains sod4A-RNAi and sodB-
RNAI decreased significantly. But all the strains still maintained relatively good growth ability. These results sug-
gested that under different oxidative stress conditions, bacteria can resist ROS damage through the synergism of
different antioxidant stress genes. Under H,O, stress, KatG is more important for the survival of A. hydrophila.
Under MV-induced endogenous ROS stress, the expression of SODs genes contributes more to the survival of A4.
hydrophila.
Key words: Aeromonas hydrophila; sodA4; sodB; KatG; oxidative stress; synergism
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