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[V 20 3%, AW /K ST ZY AHT2 2 T A B RRAL B WLZH 43 2 45 FIeBC Sl 2k ik A/rB 1 AfIrC, BN TR TR
R E A BN SV AR OY B M AR 22 W 4310 AR DA R Bt 4 i A ife 22 5. S5 R R 5 EF A AR
HA L, ALrB A AfIrC AT RETE WM A ¥ 6, 40 B0 S AE 1) G 38 22 57 5 T 4% b S5 e €0 2 B A/0rB R AfrC MRS T8
A BRI A R Y B RE 1 43 R B T 27.2% F122.3%6 s ISR AT A 45 R R , 5 B AEMRAH L, Af0rB A AfTrC IS
INRE AT ) R R T 18.4%6 A1 14.2 %6 s LRI TG RE it PCR IS5 H W, flrB FN flrC (R A TR 2 B 0 o) 1
BB A P BEAR S R R A ek 5 5 A B AN I R S L AF-B AN AfLrC B AN R RS 1 A R L 3
TRET 23.2% F118.2%4 ; A MM A5 20 45 - s , AfLrB A ArCHL A LA e S1 30 W25 . LA E45 R0, 3L
2153 F2 55 FIrBC AN 2 g 7K A BR824 3 6 T2 BT o6 357 , 9 7 40 T 0 26 T o 2020 AR 2 P i ST o & P45 4
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JIT A KRIRAK SR 28 S Fh o R AE = % B N T3¢
B A0 b 5 5 B K MR | i ™ B PR AR
VT AR AR 5 | 1 12 Bl M PR T S IR %o 42 33K K
PEFER b 3 B KR B F Lt SR At
PR L KA SO R A T L
O LA T P07 A o7 K A s BT
B,

W53 2 4t (two-component system, TCS) 24
RS2 PRI O S S 2 I R4 A5 5 2 AL, 6 4
WK Al AR BT KRR BURESE AT
T 2 FEPR AR R . FIrBC J&— X 28 L (19 L 43 2
Gt , ARSI IR B A P A ok R T A AR AR BE R IR
WEREED, WEAUENME BN SS
Z Mz S B 78 A Y RO it 4 vh i o
YRR, 240 b mT 3 3o 428 ) A6 ) 4 I ok oA ] 422 i 42 3
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1 MBERE
1.1 BERFBRL

I 7K A BRI B Ak ZY AHT720050 8 [ AL 4
FRIPM T B i I RS B, ey 28 T AE 52 E AR A L NC-
BI ¥ %1 5 & NZ_CP016989.1, KW ¥FH#i (E. coli)y,
7213 S 25 K [ & R pRE112 ¥ 2 553 Fir 16 52 56
FARAE . WA A0 CIK 40 i & (grass carp kidney
cell line, CVCL_CV32) i % # T 7£ 55 35 %= (R A7 F
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(EZAVE
1.2 X #

Jit 4 13 (FBS) A1 M199 15 55 2l [ Gibeo 23
] 3 PrimeSTAR Max DNA 2 4 B | FR il 14 1 Y1 |
DNA Marker 3 [ 7 MERE A A 5 5 85 2 -5 55 2= 030

& PR PR GRS B RARAE AR (Jb a0 A FR
) O SR & PrimeScript TMRT Kit ) H Ta-
KaRa 7\ ] ; 52 i 5% 9% % f PCR A 57 £ (SYBR
Green PCR master mix) ¥ H 32 E Bio-Rad 23 7] ; I 5

RIS W R T, R ER AR A R AW

FR B R B0 AR YRR A AL RNA 2B B
&1 519F5

Table 1 Primers information

5|4 Primers

J¥41(5°-3") Sequence

HArHEH Target genes

P1 CATGAATTCCCGGGAGAGCTCATGGAATCCCTGATGCAGTA
P2 AGACACCGGTGGGCAGCGCCGTGAAGATGGCGTAAAGCTG
P3 ;GCGCTGCCCACCGGTGTCTCCAGATTTTCGAACCCTTCT
P4 CGATCCCAAGCTTCTTCTAGAGTAGGCAGTCATCAACAGCA
P5 CAGCTTTACGCCATCTTCAC
P6 ATGTCGCTGATCTGCTTTTC
P7 CTCGATATCGCATGCGGTACCTGGTGTTCATCAACGATCTG
P8 AGTTTTCGATGAGAGATCATAGAAGGGTTCGAAAATCTGG
P9 ATGATCTCTCATCGAAAACTCGAAACCGTACTCAACCATC
P10 CGATCCCAAGCTTCTTCTAGACGCCAGATTGATGTAGCTCT
P11 GGTGGATACCCTGTTGCTC
P12 GGAGTTGTCGTGGATGTAGC
flgB-F GACCAGTGAGAAGCATTTCG
flgB-R CGCTGATCTTGCTGTTCATA
flgM-F TTGGATTCGAAGCTGAACAT
flgM-R GACTGACTCCGTCTCCTTGA
flaA-F GCAGTTTGTGCCAGAGAGAT
JlaA-R GGATACATCCTACACCCGTCT
malB-F TACCTTCCCAGTCGTTTGA
malB-R ACTTCCGTTCAGGTGTCG
ompAII-F TGCTGGTTGGGCTTATGG
ompAII-R GCAAACACGGAGAAGATGTCG
malE-F GACGGCATCGGCTCGCCATTCT
malE-R AACGCCGCCAGCCCGAACAA
deoD-F GTCGTCGCATCTCCATCAT
deoD-R CCACGTCACGCAGTTTCA
gnA-F AGGGTCATCGTCCTTTCGT
gnA-R GTCTTGTTGTAGGCGTGGG
mglB-F GGCGTCATCCAGTTCGTG
mglB-F CAGGCGTCCATCTTGTCC
omp 38-F GCCATTCCTGCCCTGCTT
omp 38-R TATTCGGCGGCGTTGACC
16S rRNA-F GCCCCACCTGAGCGTAAATA
16S rRNA-R GCATCCATGCGGATTTGACC

SlrB L R
Upstream fragment of fIrB

BT i R

Downstream fragment of fir3

JIrB I ERIF 3

Internal sequence of /irB

SirC LR I
Upstream fragment of /IrC

SirC R I

Downstream fragment of /irC

SirC NS5

Internal sequence of fIrC

flgB

JlgM

flaA

malB

ompAIl

malE

deoD

glnA

mglB

omp 38

16S rRNA
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1.3 AfirBFA AfirC B E LRI E

i o [R] U5 FE 41 VA A A A/DrB AN AfTrC FE PR 2k
PR o DL OIrB i 2 R Al R ), DA KR T
ZYAH72 3 20 DNA itk , 15149 P1/P2 F P3/
PAY G /rB b Welal 5V, FRRE b U W] UV R
FEAH i Overlap PCR %2 . B3I pREL12 JiTkr
HL R U )R il G R B A 7 XU )P AR A ) 5
BT SRR AL 2 RIBAT R (7213, #A8 a2
(1) % 7213-pRE112-/lrB {E A HE AR B | 98 7K <5 i B
ZYAHT721E R Z KT T35 e ¥ . BARERAE Qi
s A TR AN 2 A R 43 ) 3 R K, L JC B
WBERR R 22 v (PBS) TR 2 R IR B340 . BIRG
TR B B BT A AR OB LA AR b 1 T T S R 4T 4
R 1,28 ‘CHE 6 hJm F LB AR R 23 vhike 3 24
R B G IRA T AT R PR . 28 CAEK
36 hf4s 4 TR, I P1/P4 SN 51 14T PCR %
TIE, 35 E Ry PHAME Y BRAS F7E 7 0 FERE LB JE RSk
ST . AT AR R BURGE R NS
P5/P6 47 PCR K HIE , PCR % 5 45 5L o0 B B 3¢ 1
AIrB S RARA L)
1.4 WEIFEEHUREE

W R R 2] LA S b, 28 “CHE 3% 12~14 h 5
FHTCH PBS 8, FH el 190 e Bt it TR, SR 5 120
PR A GY 5 min, 25 S BT R FEIE S L B ( H 7 HI-
TACHI,H-7650,100 kV) F #M%% .
1.5 HBEHRFEIIENR LR

ic i) B B S5 £ S A5 0.25 %0 B2 RS- . K
VLSS AR ] LB VAR 55 2 B 5 73 2 U KO,
H5 55 AR T URR % 2 ODgo m=1.00 F 7 2 U
WA [ AP b e PR T 28 (CARAE T 5%
14~16 h, 311 OSSR AR 9T B 1A%, BRI 31
HE.
1.6 Y IER R BE 11 I8

FH 25 &5 Y G R I TR Bk 1Y) 2 9 1 BT i
ERVEALBRUNT < B 6 TR WA B 2 ODgg i =1.0, 7E
YA H 2L 12 200 AR E AP 2] 3 mL AR LB, £
WER RN L e K, 28 ‘CIE IR B R A i B 1 55
48 hJi , A IR R L, FHIC TR PBS Pk 31K, LA
FBRPATRORE M A A AL . 0% %) B 3 A AP P
15 min. FEZS T, INA 3 mL 0.1% (45 48
WYL S 20 min, TG PBS Uk 3 IR LA R B 45 4
FR 45 2 R A3 0 33 Y6 Fh oI T TR 14 i 21 1

JE, 43 966 B 1 22 B ALY ODsgs o B o WK TR 15 B
3NHEE,
1.7 RIRLRH LI

WA i S FE B, LA 12 100 AR L 320 213
LB, 55595 % ODgoo pn=1.0. W2 mL B G B
WES O, I, A 40 pg/mL RIR20 04 LB W ik
HEWRGE T 28 CIRGHFE 12 he K5 B0 18
1@ N S B A T o 9 G 7 i 7 |
TG FEAE OD g i » FH T PF A0 85 55 35 P 36 2% 4 WIS
Zri . A AMNHREE S 40 pg/mL KIR2T B LB AR Y
OD g0 o T8 BE P 36T L B2 0 R L0 2 5 7 6 b R A%
ISR 1 1) 1 B Ay i A1 2 0 2 o 1 O SR 21 1
AR E 3N EL
1.8 gRT-PCR#i

i F TaKaRa Jz %% 5% i 7| & (PrimeScript
TMRT Kit) #47 J2 % 5%, 2XSYBR Green PCR mas-
ter mix #EA72¢ 62 Tt PCR, F T 5 f A= W 9l B 45 A
FMH flgB  flgM \flaA .malB .ompAll .malE .deoD . gi-
nA omp38' NS HH K 16S rRNA. qRT-PCRJZ
R Z (20 pLL) b cDNA 2 ul., R #F51#45 0.5
wL, 2XSYBR Green master mix 10 pL, ddH,O
7 plo RV AR 95 CHAEYE 5 min; 95 ‘CAE 1 30 s,
60 “CiB k 30 s,72 “CHEAH 30 s, 40 PMFHR . L5k 37
FE 3T R 2 28Tk
1.9 XEf'SHAECIKF;MELE

WA A e TR Y, FH T LT T AR R 1 M99 B
Fi B T Ve B T S 1.0} 10°~2.0X 10% cfu/mL.
WS A R AR Y 24 FLAR MRS S b, BRI 3R,
Hank’ s P i SRS W UE U 3 UK, 6 100 pll B 2 Fh 2
AR AR FL N L A FLAMIT 900 pl 355 32 , AN Jn 40 14 1Y)
A R BAPEXT IR, 37 °C.5% COLMHE 3 hla, £k b
i, I PBS Uk 5~6 ¥, BEFLINA 200 pl. 0.025 %6 [ il
TH AL 40 10 min, FITA 800 plL K5 F# W FT 40 . i
FEJG AR, BT 28 “CHE 5%, i0 SR W TR MR &
AR E 3N EL
1.10 £MmRGERE

SR AR (i BRE AT R A 4, I ED T A VEPLsEALFE
PE AT R T N 10° efu/mLL, B A4 I LA 1: 9 AR L IR
AJaF 28 CRiFRM R E g% . /EH 1 hJ5H100 pl
W -2 MR A, i JCH PBS 101586 BB 5 Uk i
P, 28 CCHE FRAR hak IHE R L R 2 RiFAT IR &
HE
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LS N AN S o ¢

941 %

111 HIESH
B A 3 Graphpad Prism 6.0 #AFE, 1L H 7
KB HEAT G124 2307, L P<<0.05 WA Giit2 24 5%,
P<<0.01 WA BEG 722 5, P<<0.001 A 3%
G225

2 FER5HMH

2.1 WEXSEPE FIrBC WAL &% AfIrB.AfIrC
TR BRI

DLRE 7K S BRI ZY AHT72 B PR 20 SRR, i ik
SIrBFEFSNRE 9 (P1/P4)PCR Y™ #8 , BF A= AU R4S K
#9.2 500 bp 7, AfIrB 729124 1120 bp, i i f0rB H
KN ERE 19 (P5/P6)PCR ¥4 | B A= B3k 45 480 bp =
W, OB TEX R R B DR TG VA AR AT B8 R, 2
Y5 W — 80, £ AGB B AR R (1) .
Wt frC R AN S 9 (P7/P10)PCR 44 |, B A Y
A KLY 2500 bp P24, AfLrC P24 M 1122 bp, id i
SlrC RN ERS 9 (P11/P12) PCR 44 , B £F I3RS
466 bp ), AflrC ISR I R BRI TS i 3R A5 7 3
Wy, 25 5 WO — 20, R W AC B BE R AR
DI(E 1),

M. DNA marker;2.4.6.8: B A # ZYAH72 9" #4872 # ;1.3.5.
7 BRRBRY G Y5 1-2 F 3-4: 41514 P1/P4 L P7/P10 $51E ; 5-6
M1 7-8: NFSH14 P5/P6 fl P11/P12, M.DNA marker; 2,4,6,8 are
the amplified products of wild-type ZYAH72; 1,3,5,7 are the ampli-
fied products of the mutants; the primers of 1-2 and 3-4 are P1/P4
and P7/P10; the primers of lanes 5-6 and 7-8 are P5/P6 and P11/
P12.

1 AflrBF0 AflrCER SR #k PCRIZIE

Fig. 1 PCR verification of mutant strain AflrB and AfirC

2.2 firB.firC EREABKITHEREEE SRR
B 1% B 2 i

I A 375 S R A5 20 AL B O 5 A4 R I R B BB AR

R ZY AH72 47 BB 0O A= W66 /0B 5% f1rC S5 1A

Bl R EL R X — R 7E AfIrB A AIrC Wi 3 %

A AR A R (T 2A) , R WS Sl B T L A I 4

e [ A 85 75 A U 2% TR MR S RE D 25 R, R BB AR

B ZYAH72 AflrB T A-C Y976 W B985, B shik

WA B 25, 2 frB A frC B3 T 40 s i shik
Jok 5 m (8 2B) .

AflrB

ZYAHT2 AfirC

E2 WEEEEAFFERTER EEENEEB)
Fig. 2 Bacterial flagella (A) and motility (B)
on semi-solid plates

2.3 fIrB.flrC % B & 5 3 40 & 4 90 4 FE T 7K &
=1

S A I A ) e M TR L RO 4 R GE
FIrBC & 75 2 5 W /K M T A W0 98 1 et 2
ghim R Yo 5 1 (B 3A) ow , S5 AMRAH EE , A/DB
1A= PRI L RE 1 T R T 27200, AfIrC Y A= W 8%
BTG B RE 1 TR T 22.3% (1 3B) o X #4f L i 1
XU 53 2 48 FIrBC 2 5 W 7K S50 1A 1Y) 26 40 0 g
2
2.4 fIrB. fIrCERFERKIEKS LMEREREE
AR REE X EE R

SRS E B PCR &5 IR oK, 5B AR I,
AMIrB ™ flaA | fIgB. flgM 1) 3 ik KV 43 5 T 0 T
67% .65.2%.99.4% , TE ArCH A flgM T T
74.8% (AN , Ui B f1rB A f1rC () B2 X A [ # =B
B 8 Gt i 5 R 5 M 2 AN [] o % T A 0 i BB DG
PRI TR ARG e IR, 5 BP A RUAH LG, AfrB v malB
ompAIl \malE .deoD .ginA .mglB .omp38 {321k 7K
4 25 VA, R A 86.4%6.83.9%4 ,84.0%6 ,.81.3%
82.8%0.86.6% . 51.7%, 1fi 7€ AflrC ™ malB . malE .
deoD . omp38 %3k KV 5 B A= ¥R A L TC 22 ¢, om-
PAIL glnA .mgIB 4 Tl T 20.1%.27.1%.59.2%
(F14B) ., iRgh SRR fIrB M f1rC 3 PR J %) #
B2 558 I A VB R A DG 3 TR R R A R
ARG AN [ (0 JE DR ol 4 AR AN )/ B R % R A G
i P BE R 3k By s e W S T f2rC
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sk

ZYAHT72 AfIrB

B Pk Strains

AflrC

P

ZY AHT2: BFAEBIGIE s AIrB o fIr BIEDR SRk s AU C o fIr CEE R B Ie bR . T IR] " RER 22 i 2, P<<0.01, ZYAHT72: Wild type
strainy AfIrB: fIrB deletion strainy AflrC: fIrC deletion strain. The same as below.“**” represents significant difference, P<<0.01.

3 HERELBETEHAFEE BRNAEEMHER K (n=3)
Fig.3 Biofilm formation of qualitative (A) and quantitative (B) detection
.- B
2.00 - - BB A\ f7C 2.0 - /YAH72
1.50 |- EE3 skosfesk % -AﬂrB
1.00 1.5 BB A\ fIrC

0.50
0.03
0.02
0.01
0.00

FEXS B Kk
=)

Relative transcription level
—

e
n

FHxd e ek
Relative transcription level

o
=]

malB ompAIl malE deoD gind mglB omp38

R A S 2 I Biofilm-related genes

flad
B4 NI Flagellar genes
A AR TR R G BRI g B flgM 1 flaA [ FIRAE B0 5 B AN R Bk v A= ) e L B S 36 X mal B Lomp ATL malE .deoD . glnA
mglB.omp38 (KNG BL " LK 2 5 W3, P<<0.01, =" fQ 3R 24k 3% , P<<0.001. A: The expression of flagellar synthesis genes
flgB, flgM and flaA in different strains; B: The expression of biofilm components genes malB, ompAlIl, malE, deoD, ginA, mglB, omp38 in

f1gB SflgM

different strains.“**” represents significant difference, P<C0.01, “***” represents extremely difference, P<<0.001.
E4 AEEESHEERMEDHBERFBERBXNREENR=3)
Fig.4 Relative expression changes of bacterial flagellar synthesis and biofilm components genes

2.5 firB.firC B E &5 3t B b % #E 43 i B 52 i

3 Ao ) 2R £ R R S5 56 S 0 4 R A S 22 7 A
i, R BN, 5 AEBUAH I, AfTrB FAfIrC B R A1
SRR B R T 18.4% 1 14.2% (K 5) , %

0.6

*

0.4}

ODAvu am

0.2}

0.0
ZYAHT72 AflrB  AfiIrC

A £k Strains
HREFARFES,P<0.05, T+ represents a differ-
ence, P<C0.05.The same as below.
ES5 HEiERSES SR =3

Fig.5 Exopolysaccharide formation test

ghE 5 2.3 AflrB A AfIrC H: 9 EE i ik /D Y
FHUFAT , W f1rB N f1rC DR 5l 2k I 200 T D b ik
[ Z2 WAL A0, DT 5 350 e RS sk >
2.6 firB.firCEEfRK G = & & 40 fig CIK i it
BE 17

YA MRAH G /2B SE PRI S 200 TR A A
Jitg CIK 20 B 5B R % 1 23.2% , flrC F PR 2k I o
10 CIK 40 M 2 M R B T 18.2% (&1 6) , T A BULH 4> F
4 FIrBC 25 A M Zh B /2
2.7 fIrB.firC EEMANEKSEREF RS M
G rEA

FEPU A ML A 05 52 56 vh, B AR AU 7R 5 w4 i
WEE 3.0 h ) , 40 e i R 4G T 0 22.79 £, T
AIrB AflrC Rt 4 A R A5, 85 E 3.0 hm 8 i
SCARIE R 1.73.2.21 65 (K 7) , W frB f firC

BRACJE , AR A AR U RE ) 3 R

3
S
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S

1.5;

-

0.5¢

i e
Adherence percentage

0.0

T
ZYAH72 AfirB  AflrC
T ¥k Strains

E6 MExtEa EMAE CIKAIRMEE IR (n=3)
Fig.6 Detection of bacterial adhesion to CIK cells

h
w
<

20p

107

50 hlt{d Ratioto0

DH5a ZYAH72 AflrB AIrC
Bk Strains
DH5a: K i #T B DHb5a; “*+” f{ 3£ 22 1 2 3, P<C0.001,
DHb5a: Escherichia coli DHb5a; “*#*” represents extremely dif-
ference, P<<0.001.
E7 HmEmRGeENen(=3)

Fig.7 Capacity of anti-whole blood killing assay
3 i

ABIFFE R T WK TR o> RGEFL-
rBC FER Bk AfLrB FIALrC I 3T IR IE T
WA ZRHEFIBC M UIfE . % T WA R4 FIrBC
T2 WE 7B TR R A B I R P ) R, AT
P D LRI B 5 AT O, ASBIE S 45 SR SR BT XA o) B
55 flrB 5 fIrC FE R 2R I A 52 Wi A A= B B 0 i K%
AR SN L AR 2 5 R4 T P A A R R A
1245 5 5 40 5B PR TR ( Pseudomonas aeruginosa) Fil
BERLINE (Vibrio cholerae) #1J , #E iR 40 B H Flr-
BC X TIE e B AE MR AT >, HS 5iHE L
AR A R N R EIRATRY S RS A ik
A BL IR B h FIrBC X 7 #E B & 100 455 19 45 2R —
B R BN [ R b, S5y R 5 FIrBC X
THEE A B AF R Z R . e — P BE
X835, AT AfrB A AfrC B AN , R T R A
WP R BEA R L

20 TR TE R o R T X i T S R SRR BR AR
IR TE PR I A R R AE A ST A YRR A T
H IR A B Z — o R diE BT

RIS B A0 301 R B 0 v 4 B A S
BB B DR 28 78 MR A AR BT I B ) R R 3k
TR FE LIRSS 13X — 5, RS 7 R 58 FIrBC AE
g HIE B  BUE PR T A 428 0 KRR R AR ) i EIE
B HIT A FE T W] 0 7K B M TR A ) R R A
f345% malB.ompAllmalE deoD ginA mglB.omp38*
FATHAE I FE R R GBIk b FIrBC 45 2 W gl
B IR IR flrB AR J5 R 53 A U s il e A
malB .ompAIl .malE .deoD .glnA .mglB . omp38 ik
SE T, frC BT ompAll .mglB Kl ginA 335 5.
A, F B FlirB Al FlrC X 26 38 PR A i A =0
[ , FleB % 18 7K P A 0w 5T i A 1) 9
FEAE R T FirCo G TAE W W B A0 B PRIT 52 ¢
/b, OmpATLTE 4 [CA I (Aeromonas versonii) Hh
BEE ST 20 B 21 A R B T 8 A 0 O i
i F IR ginA DN A A A S e A o e A
AT IE A 52 00 40 B AR A A K R N R L mglB
PRl i B 1) ~F= FLRE ABC %32 85 1, 5% Ve 40 BT 79 AR 7 24
F s 0 2 AE g K AR R 3k S A B B
R 15 & 17 A s ROE iU Z AR D g iR A ik — 20
I

T s 2 0 T ) R R 3R T 2 I S )
SN BB CIK 2 B SE 5 25 SRR f0rB f1rC ik
2% Je A X CIK 40 %6 B BE ) i 2% T B A pk L 3X
TR R flrB W flrC XK A A M A
IR e Bl AR T 1Y ABATE AR 2 55 W K SR B
AR A R R R, PO E AR B,
Wi A WL flaA | flgB F flgM AE AflrB F1 AflrC th
A AR R B B 22 57 36 35, AT BE S B0 AfIrB 1 AfLrC 1)
AR B RE AR AL, Hor /B N f1rC i R S8 flgM
Kk TR Z . O R EME (Pseudomonas
plecoglossicida) 1 FigM 2 5135 % 11, flgM 18 &4
PEE R RUN L S G i /7 - SRR N
R R e 4 Ay B £ 0 M A R R A BT SRR BB TR
REARK , LI 35 A8 s e, 26 B /gL 3 PR 3 B0 £ {1
PR TR RE ST REAR , ELEG Sl 2 43 BT R WY, flgM L A
ORI B 4 Ay BiF £ 55 B A AR 2 17 A e e A G
HePH 22 TR IA L ARBETE P R 4 I R 4G R
R flrB A flrC I BRI g K R 3
A3 RE Ty b 2 AR, R WIBR I AR IGBE ) F B, iR A
TTRES AIrB R AfIrC o fIgM % 5 T IRARE

g5 b AR WE SR AL AR ST T g KM TR L2 4y
ARG FIrBC W YIRE , S IR A8 BB 100 4 T i
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SR AL T Y, (2 A W) R S0 S 22 2y
W, VP PRI A ) I A1 o 2 3 A S
D3R5, ELAE 40 o 2 B AP e 4 i o g #e vk
Fe AR H BRI 3X — 45 n] g KRR R 2O A
FERLH B0 i A S B o
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Functional analysis of two-component system FIrBC
in Aeromonas hydrophila
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Abstract The two-component system (TCS) FIrBC mutant strains AfZrB and AflrC were construct-
ed via homologous recombination using Aeromonas hydrophila 7Y AH72 as the wild-type strain. Then, dif-
ferences in polar-flagellum synthesis, swimming motility , biofilm formation , exopolysaccharide secretion, ad-
hesion ability and the resistance against whole-blood killing of the above strains were compared to investi-
gate the function of FIrBC in A. hydrophila. The results showed that similar to the wild-type strain, both
AflrB and AflrC could form polar flagellum, and there was no significant difference in swimming motility.
However, crystal violet staining test revealed that the biofilm formation capacity of AflrB and AfirC de-
creased by 27.2% and 22.3% , respectively. The result of Congo red test showed that compared with the
wild-type strain, the exopolysaccharide secretion of Af/rB and AflrC decreased by 18.4% and 14.2% , re-
spectively. The qRT-PCR results showed that the deletion of fIrB and f/rC inhibited the gene expression of
flagellar synthesis and biofilm-related pathway. After co-incubation with grass carp CIK cells, the adhesion
rate of AfIrB and AflrC decreased by 23.2% and 18.2% respectively compared with the wild-type strain.
The results of whole blood killing assay showed that the ability of AflrB and AflrC to resist whole blood
killing was significantly reduced. The above results show that TCS FIrBC is not required for the formation
of polar flagella in A. hydrophila,but plays a regulatory role in bacterial flagella assembly and biofilm for-
mation, and affects the pathogenicity of A. hydrophila.

Keywords Aeromonas hydrophila; two-component system FIrBC; polar flagellum; swimming mo-

tility ; biofilm; exopolysaccharide ; cell adhesion; whole blood killing
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