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1.1 SCIRMPRL, (XBE  4E[CACEANE C4 Wbk . KIAHTH WM3064, pRE112 TR WA LI % [ 77, HE
P2 R IO & L FoRi R BURT & L P b b MG & . 2xPCR MIX W H it 4878 Wy RH A BR 2 7l
BRI A (Kpnl, Xbal) LA K T4 #5EHE [ NEB 2wl &85 5 R UK, BRROKIE 50 g L', TAE
WRE 50 ug'mL™", 20 C {#1F) . A K (LB, BRI 25 ¢ L', TAEWREE 25 ng'mL ™", =20 C f#4F) .
TR R OKEE, B E 50 gL, TAEWE 50 pgmL™, 20 C £ 47) . LB ¥53% 3£ (1% NaCL,
1% HH PR, 0.5% BEREREHCY ) W A K3 FEA R Al . PBS 2% v (100 mmol-L™' NaCL, 8.1 mmol-L™
Na,HPO,, 1.5 mmol-L™' KH,PO,, 2.7 mmol-L™ KCL, PH 7.4), 45 S £ YL} | pR SR 45 1 o [ 7= 4 M4, 1
H iR IETERM A R /A Al . Eppendorf Centrifuge 5418 w3 15 32 .00l (Eppendorf H1 E 4G BR/AF] ) | Life
ECO-PCR #: K 844 (Bp M 18 H BH5 4 FR/2A ) | Bio-Rad MicroPulser L % FLAX (3¢ [# Bio-Rad A #]) |
HZQ-F100 ¥z % 15 7246 (W IR T AR AR AR AT FRA F]) L ME204E HLFRF- (M RE ) -HE R 245 L
ABRAFD) o AWM B TR 5 3E5 14 fIrB SRIIES 19 . pRE112 #AREIES [P35
BT TAY TARC IR B A R L P8I L3 1,
=1 AR IHEFS

Tab. 1 Primer sequence for gene knockout

5|¥) 4 %K Primer S1¥F%1 Primer sequence R Annotation
flrB-F1 GGGGTACCCATTGAGACGCCGCCGCTGCGTG P38 BEREA 1 iz R PRV
flIrB-R1 AGCCTGCACTGTCATAAACCTGACCTCAAAC
SflrB-F2 GGTTTATGACAGTGCAGGCTGGTGCCGAGG Y38 1 BRI T Ui I P
flrB-R2 CGTCTAGAGTTGGCGTAGGCGGTCATCAGC
fIrB-FO GTTTGTTCGACCGGGTCGGTGG R A BEE R IR S | 1)
fIrB-RO CGTAGCGGCTGACCTGATTAAG
pRE-112-F ACATAGCCCCACTGTTCGT PRE11 2K {KIHIES [ 9
pRE-112-R TTTTCGTCTCAGCCAATCC

12 #18 fIBERALTHEIRERE I4IE S DNA R, 439 fIrB-F1/frB-R1 1 flrB-F2/flrB-
R2 ¥E4T PCR ¥ 34 H % Fr B¢ . 30 uL PCR {& % 2xPCR MIX 15 pL, #£[F 4 DNA 1 pL, ddH,0 12 pL, R
WEFVERE T IM45 1 ulo RN AEFE: 95 °C 10 min, 95 °C 30 S, 58 °C 30° S, 72 °C 1 min, 35 MEFF, 72 °C KT
1 10 min 4 C 510 . R =Pt & ol iy B i DNA F BOMAET 4 C KFTRH, [RIRT
T 1% BB F PR AL T 7 8 25 R/ IV A5 IE A

1.3 pREM12-AfIrBEL A  ffi FH Overlap PCR % # I F Ui [A] JH & . Overlap PCR 1A % (50 pL):
2xPCR MIX 25 pL, 5% fIrB-F1 1 uL, 51%) firB-R2 1 pL, b Y 84 E1EE 1 ul, R 5 R 1 L,
ddH,0 21 pL; PCR )% 4: 95 °C 10 min, 95 °€C 30 S, 58 °C 30 S, 72 °C 2 min, 35 MEF, 72 °C HIEAf
10 min 4 C {51 . F PCR ##) 2 1.5 mL .04, A 30 uL 6XDNA _EFEGE b IR 219 InA
2| 1% HEFEREERC AL, 120 V HFEHLDK 25 min, i HEER BRSO I U7 e R SCE B 257, =) 2k
A7) £ I B ) DNA R BORRG I He B . LA Kpnl 1 Xbal B pRE112 FORLFN bR i ] 5 2 4
J B, WA R 50 uL(5 pL Cutsmart mix, Kpnl F1 Xbal 4 1 uL, pRE112 Bk Fl bR i [5] 58 1% 52 Fr B
1500 ng, M7K#h55 2 50 pL), 37 °C F§Y) 4 ho M= Paifbidon o b m i vl 5 7= 9. 1 T4 % 3
TR 5 RS R B, R R B (R Bl 10 5, AR RO | ul T4 3E 2, 1 uL T4 iE 42
it buffer, A1) pRE112 JFOkL 100 ng, BEVI A Bt 50 ng, MIZKAMSFZ 10 pL), 16 C 34 1 h, A di %4k
2, BB AL AR WM3064 BZ 540, 5040007 37 °C I E 1 h JiRfi TEER, =
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G RO ke % PREUA BV, (71 pRE112 5 1WA TI0AIE, IS sl 4R A6, VEE— 2 5000E
1.4 FUEEEERMPRERIGTIE  BAh R A AVYE [ MR TE C4 F¥E+H A pREL12-AfIrB W KT 1A
WM3064, 43517F 30 °C F1 37 C & IEFR, LA 2x10° CFU- mL™ NG H S F %2 OD N 0.4 ~
0.6; B A4E G BB A KRIBFFELL(1 1) (1:4),(2:3), (3:2), (4: DAILBHIIRAE 1 mL,
6 000 rmin"' #5.0> 3 min % L34, A 10 pL 5 S E R R A I 25 F DAP Az L, & T 30 C fHilE
FAPRSE 24 h WU b ARG 04 B I | mL e 353, FH I A FE ) R AR T 15 37 3k b, B
20 pL &I°F AR B 10 f5 )5 IR AT TR E R M N HH 2P0 [, T 30 C il 5S4 il i
F5, PRI TRVE RS o PR B & B R TS A T U IR 2N 5 & R LB BigR i, 30 <C fHil
BRI AT e R AT A . B OSSR I TRV B 10, 20, 30 1%, B 200 pL #5H BEA BE A0 TR
1T 8% HERE AN 8 AL, 30 °C fHIRBIE IR FR, PRk A K B B Y5 H FO/RO 51932k 1 7
PCR Bk w5 Pk o

1.5 HKHZNE  PRBUCEF A RUREERR /B FEPH 0 PR TE R RS P26 1k, PL 2x10° CFU-mL™" A i B
MR INA Z T AR M 200 mL Fiff LB Ki 3L, 150 rmin', 30 °C {HEHTFE 24 h, A 1 h BRI
OD fH. RAFEFIRE 3 N EYFES, Gl 5ol I E22 dl b s a] 28 A id AR R i 26, ISR AR KR L
1.6 EVIBEFANE R 96 FLARM R A I A P EIY Bk, PRISCEF A= RN BB f1rB 5 R 1Y) BRLER V5 B b
TR S5 Z e LB 55353 rhad %% 4k, DL 2x10° CFU-mL™ NG H B ERINA A N EE S
() LB i3 rf, I HT 200 uL BV TJCH 96 FLAR & T 30 C §E 175 36 he W BT PBS ZZof
WO TR B, R 96 FLAR, A 200 pL 1% 45 S SBRRHE H TR T Y45 10 min, HJC /K I LEARFL
BEEEIRE, 55 °C HE1 96 FLAL, A 200 pL 33% vKZERT 37 °C FifE 30 min FT/0 A L& 10 45 i 5%
Yrl, BRSSO 595 nm AN SERE(E . BAFEME 5 MY FEE G M 2 ek

1.7 BUBRGIT S A S0 %] Graphpad 6.02 G iH4#-4T 4347, (ANOVA) i B Pk F% 5 H
P<0.05""",

2 HBRS5HH

2.1 pREM2-AfIrBEAMIE (I FHLAE RN C4 JLH 4] DNA AP Hg b W R U8 A B, (4
1% BNEHHEE RS LUK AL I 1 DNA K/NS 4l . & 1-A AFAL 56 1, 2 JKEE 53 318 frB 3L iR 8
B R Bt fIrB FE R U RNEAE B B, St BB S HOR/INIES, 38 A AE BRI T Overlap PCR i #:1% -
iR BE . BHREUE) pRET12 FURLAN Overlap PCR #4219 fIrB FE N IR Ui [RIRE A BEEA T 0URGBI, 4lifk
[l ) Fr B e R0 A%, 3k L 2 2 R AT B WMI3064 Hh R0 A T3 B R M & 5L R bt
70k, /] pRE112 2445 [ AT, LLZS 8 pREL12 VE N EATEXT IR, MIE 1-B 01, JKIE 1 ~ 6 55741
KNS T B — 2, UBH AR T Ag e, VKGE 7. 8 4%y B — H K/IMF 1500 ~ 2 000 bp Z [H], K FBH:
XTSI HZ A T AR A B 0 B REEA 1R/, UERH 7. 8 A Dl e 48k, S USRI J3 it —
R, DTSRRI, ARSI s M % T pREL12-AfIrB 24,

22 MFEERIFEMMREN M HZESNILE KT WM3064 H i E 4] pREL12-AflrB #iikf%
196 ) 24 QA BA M T b, B PO AR 6 0T R4 T PCR B E 45 175 . MK 2-A AT, WK 1. 2. 4.
5 %4 R/INA 2 000 bp, S THHA /N3, W] pRE112-AflrB 2T S A B A= B4k [CS A Ma B . i
BB KA [ 5 A SE 8 1) PR ok PR AR, o R ) B2 B 1) TR I8 P R SR TR A T 8% IREMET AR L 0 i, (8
PCR K IERE SR BR . MR 2-B A0, 938 3 K FAMEXT IR, 2547 K/ k2 100 bp, 338 1. 2 9 PCR 4547 K
/N 1500 by, Wk R BER/IN A T R 55 (43R 4, Bk 31 2 S BT m B B R, A 56 E R B A E R,
FH FO/RO 5|44 38 26 A T, P45 SR 6, 3 2 /N TRTRR A LI R A TR

2.3 &M fIrB BEERMRERNERIER @ NEAE LB K32 5 B A BN f1rB DR e B T AR 19 A=
KGRI ST fIrB LR 75 2 R M 4k FQA AR C4 B . MRl 3 T, P A RUBE R AN RRBR /1B T AR
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A B M1 23456728910
5000 bp 5000 bp
3 000 bp 3000 bp
1o
1 000 bp P
1 000 bp 1 2(5’8 ‘;P
750 bp p
500 bp 500 bp
250 bp 250 bp
100 bp 100 bp

K1 pRE112-AflrB #iActty gt

M: DL5000DNA Maker. A. fIrB B bR UFRITEE Y A5 0 (1. frB B R RIRE Y3, 2. frB B R RIRE

#4); B. pRE112-AflrB EAFARIIE(1 ~ 9: fHFHEAAS W9 UE pRE112-AMrB 1993 R BE; 10: Lh2s ARG B RS D
Fig. 1 pRE112-AflrB vector construction

M: DL5000DNA Marker. A. fIrB gene upstream and downstream homology arms amplification results (1: fIrB gene
upstream homology arm amplification; 2: flrB gene downstream homology arm amplification); B. pRE112-AflrB recombinant
vector verification (1-9: Vector primers used to verify the amplified fragment of pRE112-AflrB; 10: Negative control with empty
vector as template pRE112-AflrB).

A M1 2 3 4 5 B M 1 2 3
5000 bp

5000 bp 3.000 bp

3000 bp 2000 bp

2 000 bp 1 000 bp

1 000 bp 1 000 bp

1 000 bp 750 bp
750 bp 500 bp
500 bp 250 bp
250 bp 100 bp ]
100 bp

K2 el R mbR bk
A. A KUE(M: DL5000DNA Maker; 1 ~ 5: 245 | %iE ) B ; B. @R ¥ UE(M: DL5000DNA Maker; 1 ~ 2: fiff i 5E (A
205 | e UE R R TRV 5 3+ LA PRI 28 SRS i) BF PR %o BRLD) o
Fig. 2 Conjugation and screening of knockout strains

A. Joint verification (M: DL5000DNA Marker; 1-5: Vector primer verification fragment); B. Knockout verification (M:
DL5000DNA Marker; 1-2: Genome primers used to verify knockout colonies; 3: Negative control with genome as template).
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Fig.3 Determination of the growth curve of wild-type
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Fig.4 Determination of the biofilm formation of wild-type

e 22 TG RA M B A 2 G PR T T iz N, RN Aeromonas veroniis C4 and fIrB knockout strain
AR AT . RO SRl . oA Bk A. 96-well plate biofilm formation staining results;

B. Quantitation of biofilm formation on microplate reader.
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Construction of a C4 firB Knockout Strain of Aeromonas

veronii and its Biological Characteristics

WANG Zucheng, MA Xiang, LI Hong, WANG Dan, TANG Honggian, TANG Yangiong, LIU Zhu
(School of Life Science and Pharmacy, Hainan University, Haikou, Hainan 570228,China)

Abstract: Aeromonas veronii is a common merman comorbid pathogen. To study the function of the fIrB gene
in Aeromonas veronii, the upstream and downstream homology arms of the fIrB gene were amplified and
integrated to the pRE112 plasmid, and the recombinant plasmid was transformed into E. coli WM3064 by
electroporation, and then was conjugated into the wild-type A. veronii. After screened under sucrose pressure,
the knockout strains were verified by PCR and sequencing. The fIrB gene knockout strain is tested for growth
curve and biofilm formation. The biofilm test showed that the knockout of fIrB reduced the formation of
biofilm, but did not affect the growth of 4. veronii. This revealed that the fIrB gene could promote biofilm

formation of A. veronii, which lays a foundation for further revealing the function and mechanism of this gene.
Keywords: gene knockout; fIrB; biofilm; Aeromonas veronii
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