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Abstract

coli E. coli .

Objective To study the effect of luxS gene on biofilm formation in knocked-out Escherichia
Methods

and downstream sequences of luxS and kana-resistance gene of pEGFP-N1 were amplified by PCR  cloned into T

Clinically isolated E. coli S17 was used as the target in this study . The upstream

plasmid pAT2 vector and pAT2-kana. Homologous recombinant plasmids pAT2-AluxS were then constructed.
After the pAT2- AluxS were transformed into E. coli and amplified fragments of homologous recombinant plas-

mids were obtained by restricted enzyme reaction and transformed to E. coli S17. Effect of luxS gene on biofilm

formation in knocked-out E. coli in 96-well plates was analyzed with crystal violet staining. Results

A total

of 1678 luxS fragments were amplified by PCR with correct sequences. A E. coli S17 strain without luxS gene

was established with an OD of 1.51 £0.09 and 0.43 0. 13 respectively. Conclusion

The 1uxS gene plays

an important role in regulation of biofilm formation in E. coli.
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KIAF T 44K pAT2 KOD plus DNA 457 ANTP FRiIPEN
DI BamH 1 F1 Xho | FiHE 6100 &0 A H A TOYOBO 22
A T,DNA i H:0F FR&IPE P UIAGE EcoR I BamH 1 Nde |
Hind 1 Xho 1 W H K i% TaKaRa /3 5] BfRHE M PEBE 3E O
% WA BEEHERUY I T3 E Oxoid 247 519 i H1
¥ LA T A0 B B 5 %
1.2 7k
1.2.1  pAT2-kan UKL A4 £ 45 pEGFP-N1 5k i3 B 5
WS SR A RIBSUE I 51F 55031 PCR ¥
WRISE RPN B asE)ash 741293 bp 847
1% W BAREREEE R VK Ak IO I AR AR PCR mix
72 CHn A J& 20 min [EE AN O EE TR B 4 FE D=
Y- T 34K pAT2 0 LAl 3: 1A LU IR & 16 °Ci% 2 )5 Fe Ak sk
ZAKIGFFHE DHSo H5 I BEGR 2 Bk ERPR B % 1 18 )5 $2 BT
Wi EcoR 1 BFYIRVKEE R % G4 TAYABRAFT
#£1 xSt T3 Kana BEHMERSIMFEF
luxS [3#F%1  1F 34k Pl 5'-GGATCCCGCTGTATCGTGAAGGGCTGAA-3!
RIS BamHI BT
J2 SUE P2 5"-CATATGTTAGCCACCTCCGGTAATTTTTTTAAA3-3’
RIS Ndel WFYILLEL
Kana JUPERER  1F 5k PS 5'-GCGCGGAACCCCTATTTGTTT-3'
KR53 H Nelel FEUI A
J% M4 P6 5'-AAGCTTCCCGCTCAGAAGAACTCGTCAAG-3'
RIS N Hind I BEYIRE A5

luxS FUFRES  1F X% P3 5'-AAGCTTTCAGTAAACTATCTTCACAATTAATTGAA-
AAAAG-3'  RIZRERSYN HindI BEIIAL A

2 Mk P4 5'-CTCGAGGACACTGCAAACTCTGCGCGG-3'
RILRHRS3H Xhol B A

1.2.2 [EEEYER pAT2- AluxS [(UHEE AB4E pAT2-kan
P45 F g V)07 5 2 BRI AF B MG1655 3t [H & JF 4|
GenBank % NC_000913 % luxS |3 % Fie/E 5t o1 9
1 TuxS 5% 06 07 55 LART Y 7P 51 2812755 — 2814076
1322bp ¥ 1§ luxS £ 1k % 65 F 47 % DL S B9 R U 7 4
2811189 —2812238 1049 bp 51455 K Frhnfg vl i ;5 5%
1 it $RIBCKRBAAT T S17 2L 41 DNA 1% Biflg pist i EB
W& R 0.5 pg/ml HIPKAGIE 05948 luxS B 3iE SR WE 7 51
FEHI 1% MR B L TR S alidk i alifk )5 43 i AR
AR PCR mix 72 CHI A B 20 min PCR =4y [ ik 3 &
Bl ANPGRS =9 T 4k pAT2 1 LN
31 RS 16 CEEI e HLEZ S KA HH DHSa i
HEEE PRCA RS S HEEUTR, EcoRIBEI R IKAE X
M7 J5 453 316 pAT2-luxS _EiEF 51 T 34K pAT2-kan R
F BamH 1 1 Nde 1 SUES Y] 7240 1% (43508 0 8 e fBL Uk ¢
luxS [ JEF0 A1 pAT2-kan [E1J5C DL luxS |37 Bt pAT2-kan 2
Wh 5 RA 16 CiEBRFLIRZ S KIHH H DHSa 2%
PR A PR VR SR B R XA VIR IE  pAT2-1uxS F %5
B T 2R FN pAT2-luxS - U7 7 5] -kan 2% {4531 R FH| Hind 10 Al
Xho 1 XUEGY] Pk 4 luxS FiE /741 Al pAT2-luxS | it f5
Fll-kan F B TuxS T A Bt pAT2- luxS [ /F %) -kan A9 L
B 5 I BIR G 16 C T %R LR Z 8 K i i
DHS5o S0 FHiHEIivE e PRECRR TR 75 SR BUTORL XA V) 46 4iF 1%

T 9K BamH 1 #1 Nde 1T Nde 1 #l Hind Ml Hind T 1
Xho I XLEEY) 4> 575 %) luxS [-3% 1 322 bp  kana 5[
1293 bp il luxS T ) Bt 1049 bp M%7 gk S0

1.2.3 KIGFFIA S17 luxS 3 5 Bl ik 19 44 1 A1 4 5 $2H
PAT2-AluxS JFURL 1% B35 B WE 5 IS B UK 0 22 71 6 8
R EE S K BamH T TOYOBO F1 Xho I TOYOBO ¥ fiff
Y1 i vk 7o) R IR 4 B MRS 31 pg/ml - B 2
EHEAVRZ SR S17 Hrb 1 ERSZAHMR I 10 wl
AR B 1 AEERZE FXIR K EREE 2 S min A [FR
HA B/ IR G Rz X R 2R HE 1) 2 mm B AR
XA HEAT IR 200 Q25 pkd 2.5 kv HJE LRI
300 ! B9 LB M BB EILHE 1.5 ml EPE 37 C
120 v/min T FRANM F5 RS 200 2 R HUPE M8 IR B FR 0L |
FE7 20 b BIPEXS BRI T % 2k ¢ S8 B 1 LBk v B 44 o e i
%k

PRECPAPESERE SN 20 DNA - 2% KRG FTH MG1655 A
274 NC_000913 4351t 2 455199 3 R EE R Pkt
FRUFN luxS FE 519750 04 2 BRI ARk 3 7 9 K/ y
1678 bp AMERMS 1 WK/ Hy 924 bp X T LuxS 5[4 K
PHIRUBR R S ER BT R AR R 1S 7= K/ 348 bp 4
HOJ5 7S B E R AT 44 S17 AluxS

£2 S17 luxS EE B EES Y
et L2l

1E X4# 5'-CTTCGTTGCTGTTGATGCGTAC 3’

kan . 1678 bp
%3 5" TGCCGAACAAAGAAGTGATGC 3’

IEX4E 5" GGGGCTGGTGTGGTTTGCTAA 3’
luxS . 348 bp
JZSUE 5'CGTGAAGAGCCGCTGGAAATT 3/

BRI PR

1.2.4  TuxS FEF REBR KM B R A 9 R BRE 77 9728 1k
SRHI 96 FLARAS e taik LB 5535 L% KT Rt 18 h
A3 P EATRYE T 10 ml LB BRI FEH20 18 h 0.5 F7 [T Hik
JEHC2 Wl 7 96 FLAR A 200 ul A9 LB #5352 HA0 B AEMR T EL 3
AE AL HE 37 CIA IR E 24 h BUR S E LR = K
T PBS Winhyk 3 W KT ISR 0. 1% 45 544244 5 5 min PBS
W 3 T G F 50wl 30% Z RV AE IS 590 nm B3
OB D 590 W3 AN FLFEHE M H OD A

2 HR

2.1 FREHFE pAT2- AluxS 694 2

FIREERBUESER G PCR P38 Wy i34 1 293 bp 4%
FI| pAT2 JFHL EcoR 1 WEYI2E 1% BUIEHE 100 V' L3k 20 min 7]
TN 1300 bp 9B FT 2 800 bp /N pAT2 24 A Bt
VLA 1

<2000 bp
<1000 bp

M DNA A7 DL 2000 1 2 pAT2-kan fi#24% EcoR 1 B
B 1 pAT2-kan [FTfi EcoR 1 BSJJREK &R
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2.2 REBRELFE pAT2-AluxS ¢

pAT2-AluxS i) % %€ % BamH 1 1 Nde 1 Nde 1
Hind1l Hind U FN Xho 1 LEGY) B4 31453 luxS L JiF kana
FEA luxS T BeoR/N Fr B Al dg LA 2

M 1 2 3

2 000 bp—
1 000 bp—

500 bp—
250 bp—

100 bp—

M DNA #r4 1 pAT2-AluxS 45 4% BamH | F= Nde 1 X B4y
2 pAT2-AluxS 44k Nde 1 Fo Hind Il s #¥s 3 pAT2- AluxS Fi
# Hind Il #= Xho 1 By

El 2 pAT2-AluxS MBI EERIKER

2.3 KWMAHE SI7T AR HER LT

LTRS84 pAT2- AluxS JFoki BamH
1 Xho 1 D15 VK R ULIE 3 W7 LA /N 3 400 by [ [ I
R BeRIR /N 2 800 bp 9 pAT2 #dd i Ik 57 & 1710 H
i H B

5000%p
<—2 500 bp

1000 bp

—250 bp
M DNA 47 1 2 BamH 1 #= Xho | &0
B3 pAT2-AluxS FHipIEsY] B ik 45 B

@it PCR 914 e, vk [ 0] LA B ASRED 48 MY luxS JEPH A]
DU 3G Y kana $TPESER kana BT 5L P03 18 4 4 7R
FEIR N 1 678 bp £ 7 5 F 51 1E

M 1 2

2000 bp—
1 000 bp—

<1678 bp

500 bp—

250 bp—
100 bp—

M DNA 47/ 1 luxS A B PCR 4 2 Kana #uH & B PCR =4
4 S17AluxS ) PCR £ EZ&R

2.4 luxS A H 3R K AT A Ak £ B TY AR AR A1 09 BF

e

7
96 FLAR 45 22 e (a1 AR 1 K I AT 18 S17 Al S17 AluxS
NETE E IR RE 1 B LA L 5 28 AN E R K
WAFTBR S17 1 S17 AluxS fif FLAR ¥ 2 a2 42 )6 25 B2 {5 4 51
1.51+0.09 FI 0.43 +0.13

El5 SRELEENEAFHE S17 F1 S17 AluxS HEF K
EYIERIBE

3 it

KT T A= Wy B R e o] DL B I IR 3 Ak e
WAL RG S MEE R EY )G W] & 35 b A 4R
M BA 55 A2l DhRE A P I oy 4 v 2 (8]
WA — P AL R (015 S5 Sl st T e T MR
N quorum sensing & 2 P& 18 I 22 () 4% 388 0% 5 ) —
FEHUH BRI PR R B X RS54
FIE—F ARE Y autoinducer AT 4ff P38 o8 vk
FERRR AN E NG B 240 B R 20 R 2 R 1 0
ALV BRE— @ BIE S WK G 3h— R 51HH Gt
BRI ATE R AN R B AR Ak 20 B A 4 6 e JHL o P A
MLz — WM E ALE SRR Sl H LuxS /&
(BRI N 2R GERN A TR 2 FP IS 40 TR 1) 2 A B )
REANEEE AT R R EAEA " KB luxS-AL2
ARG LuxS BHARRN R4 AR E TuxS &R
B AL2 {554 B A A0 L [ °

AR5 38 2o [ 5 2 A R K A R TR R PR R
P RIGFFRE Y luxS FEH i T YAk 45 B
RAZEATWAY SMNEIENEE N &S ERE &%l
PEEATRHREZ N SRR Rl w5
UiRe i T A S0 R FH il ) 32 42 1) 77 1 4 2 )
JR L R ZEA B ORI A AR R R T T 2844 pAT2
BV, S 2 e ELERY R ISP SE K = )
AT 2K P38 S AU R S171uxS KA
1) LTSN E A pAT2 ik T BRI RT X
5% T3k At 3 PR 83 i ) 905 T Sk Fr A

FUAWF 5T & R AT 19 1uxS Al JE 5 5 2 W T
(2R TN B A0 A TuxS 56 R 2 20 5 10 T Al o6 3
> BEHEMFRAEA LB luxS HAT 2R RE 0]
FEECE AR B RIS JF el A U AL (55
T WA AN 0 R AR Y R AR TR
AL2 5550 F 0T AR5 A W B A I il HLML T 7T fE 2
W A2 JE HE R A R GE B Al e s ) S8 B
(g R HRTE 2 R IR T K12 RE RS
AHIEFE LA PR 53 B KA T R A A0 42 % B0 TuxS Gk
N0 KT B 40 B 2E P IS A B RE 085 B 7R TuxS
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