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5 B A% P A 3 7 Red T2 B ALK, 76
L] hr A0 05 5 T R R IA EALRE) » pKD13 (3 R
T R PUPESE kan) UL K pCP20 (5 Flp o 2 i 5E K]
11 42°C 5 3 H A 0A, W fi v 2 B8 B i) FRT £ 55,
T HUrERE BRI 2 ) 38 o AR S0 = R A7 R G
W B ORGE T TR A w) s LA S AP B e i
M A ECARA B 2w s EH R KW A sigma 2
w77 &>, DNA Marker Jij H Fementas 23 7] o A SE56 Bt
H 201 55 78 36 2 LBLSOC Ml MH. 52 46 b I %%
BN R AR IR AR E 5y 5] 2 20 mg /Ly

50 mg/L,

1.1.2 3149 : )\ NCBI 3R 45 K AT W K12 Ah i 2
ompW ) 3% A > #1) M 5t ki pKD13 1 kan () 3 [A] )3
Ho LRG0 53 i B RO A B P I I 3R
20 AL DN L ompW e AL ER 9 SO A Bk 21 A
ERRRRCIE7/0S 71k 58 SN PSNTTR G N 82 W A PR A A
) pKD13-F.pKDI13-R Al ompW-F.ompW-R (£ 1),
5140 ompWF ompW-R [F] I 10 41 2 45 I 51 99 ] T A2
W ompW & B Wi Bk o 519015 B b Bl S 3R AL W) 3
AR 2] 5E 1K -

#*1 PCR 3|
Table 1 PCR primer sequences used in this study
Primer Sequence (5°—3")
pKD13-F TATAACCATAACGACGGAGCGGATATGGTGTAGGCTGGAGCTGCTTC
pKD13-R GGAATTAAAAACGATATCCTGCTGAATTCCGGGGATCCGTCGACC
ompW-¥ TGTAGGTATATTCGTCACGTTTTTATAACCATAACGACGGAGCGG
ompW-R GTATATTACGGGGTCGTTTTTGTGCGGAATTAAAAACGATATCC

The underlined sequence is homologous with the sequence of kan in plasmid pKDI13; No underlined sequence is homologous with flanking sequences of

ompW ; The bold part of two pairs primers are overlapping sequences.
1.2 fFiksric B ERBIHI &

PLJSkE pKD13 4 R 4, pKD13F Hil pKDI3-R
21947 PCR ¥ 48, R % 4 ££:98°C 5 min; 98°C
10 s,54°C 15 s, 72°C 1.5 min, 30 4™ {if ¥ ; 72°C
8 min. PCR ;= 4 & [n] W 26 b J=5, 1F 4 A B, B
ompW-F Fl ompW-R 4 5| ¥ # 47 PCR, Jx W £ 14 [
Fo gifbnifie PCR ™4, i 3R 1555 5 kan B & bR
1 B o
1.3 i

PRI SE O B A6 T RD pKD46 1 K i A B
BW25113 HJFL 3 % b T~ LB B % 3, o iR 77 1
P e ¥ 1:100 B8N LB B 97 M, B R 2
0Dy 79 0.3 —0.5; IMANZWKEH 1 mmol/L ) L]
PIAOBE, SRR IR 2 0Dy h 0.5 - 0.6, R J5 5 I
Smith 25 " [y J7 5 kAT HL B K% A W) . I
1.2 1 W 3RAF A A kan T % A5C 1) PCR 779 5 %
JESZ AN MR A B JE n N 800 L SOC #5357 3,
30CH: 7% 1 h J5 kAT 250, A 100 wL LB k37 5L &
BB Y R E E AN EE PR L300 5
It i 16 BA P e 4k 1 .

1.4 EHRHWEEER kan EE B EXR

Xt 3R AT (R AL T LL ompWF Rl ompW-R Jy 514
HEAT B % PCR K, PCR 7= W) 33k 47 Bt i W o6k Jie W 9k
38t e ARG ¥ pCP20 UKL B2 N 25 5E D BH M ve I 1l

B Z AT ,30CH 75 8 h JG,42C i K R 6
i e A 1 R AT PCR RS I, A U AT 4% i » BT R R
kan JE K 28 25 s AT 3R AT omp W K& DR Rl B3k 7 K
(fir %44 AompW) -
1.5 EE A /IE BL. SDS-PAGE & Western blot
S

¥ K12 1 AompW 85 F5 2L % AF by #1042 1+
100 4 2] LB 1 2 5 v, 55 J2 W ODgy, 4y 0. 8 I
W B AR, ] 20 mmol /L i Tris-HC1 (pH 7. 6) YL
2 W B ARE T 27 (50 mmol/L Tris-HCI, pH
7.6,100 mmol /L NaCl,5% Hith)  3EA47 #8745 1 5
W M 25 10000 x g &0 15 min J5, B b 3E 47
100000 x g 45 min & &5 0, YOUE B K B & . H
50 mmol/L Tris-HC1,150 mmol/L NaCL,10% H il &
0. 8% Triton X400 ¥ fift, 7 % R A7 T - 80°C, sliiEAT
SDS-PAGE. —Huikt e BE4T Yy (1, I B I 22 7 4 iy ik
AT PO B E o« 53— BB T8 i, #E4T Western blot
sy dr Cpt B OmpW 2 o B Bt 4K 1 A& BF 50 41 1l
PRI
1.6 AompW BN E

53 PRI IE H B K12 F Aomp W 1) B T 7% £z B
T LB 59 46,37 Coid i B 77 J5 » 442 1:100 523 LB
B IERerh,37°C 250 r/min 4k 4L 55 3%, & 8E 1 h &
B 0D, o



SRS K AT AR B omp W K DR i Bk a1 110 A S 5 HC 6T 7 R e 28 3R R B /) 22 4R (2012) 52.(8) 1023

L7 SNDEKENE

K HAG e MRV E N E IR W 5 R A2 N R R
e N (MIC) o 5 LU A RS 10 AN, Al 24
W& s Hy 128.64.32.16.8.4.2.1.0.5.0.25 pg/
mL. BV IEWE R S x 10°CFU/mL. 37°C 1% 3%
16 h, W40 B 2B K Ol o 41 B AT 2B K e ik
JEE B kg 40 BT 1) e /> 400 TR AR S
L8 RMERETHMEEFR"

¥ 5 x10°CFU/mL () K12 Fl AompW 43 il 435 Hir
FIIEH LB K5 75236 ok B2 s n o4 vk 5 (172
MIC) HrAE & 1) LB 55 77 4L (5258 41) v, 37°C 5 7% 6
he J5 43 ) MR TR AT R ORE R BT B O U S TR
A, RS e 20 T ) B R S o0 AL T I B R I L
fH

2 4R

2.1 ompW BB EHE
4, L pKDI3-F fI pKDI13-R Jy 2| #, Jii ki
M

pKD13 f¥] DNA Sy, 47 19t kan J KRy Be, K/
4 1356 bp (B 1-A) ;%X 5 LL ompW-F Fl ompW-R Ky
G190 s kan JE DR Ry B O ARG, 97 1 S S 5 omp Wk
55 o 5 27 N T/ Sl (1 P B N 71 e S P T )
DNA J5 B, KN4 1404 bp (1 1-B) o 435 LA 5 A7
SN 2R RO R 3R 1A L T I B B A 1 RN E
W K12 LL ompW-F Al ompW-R 4 5] #1317 W %
PCR. XtHfk E. coli K12 %4 PCR 13 2 1) i B K /)
2y 640 bp (& 1-C g JkiE 1), 5 ompW J KK
ANAH B0 T R R AL B A T v BEOKR /N 1404 bp
(B 1-C iy ka8 2) « U6 HT B 41 5 4 1k L
ompW Rl & #Y kan FE R EUAC . SR Gk — D Xt 5%
T HEAT kan FU 1R G 2 B JF 24T PCR A,
25 B R0 K12 PCR  BLig K/ 2y 640 bp (K 1-
D g UkaE 1), 1 A 1 B A 4l (B 1D g ik
1 2) ;i B AR AT SR, F A T R R
SARAN BE A A T AE 3 3 AR AT LA G 3K T
PEIL IR L4 L B

1 RIS R BRRGRAMRE R IR RIKEE
Fig.1 Construction and identification of AompW mutant by PCR analysis. A: PCR pruducts of kan gene in pKDI13; B: PCR

products of kan containing up—and down-stream sequences of ompW; C: Identification of the products of B by PCR (1, K12;

2, transformant) ; D: Identification of kan whether be eliminated or not by PCR (1, K12; 2, transformant) .

2.2 fEZE B SDS-PAGE X Western blot 1 iF

K E— LR AE ompW I A BT B ¢ I K12
F AompW 5% (1 54T SDSPAGE (& 2-A) , 3 F H
OmpW HLA AT Western blot 73 #7 1iE S AompW B ]
OmpW HH & HAKIL. 45 R EWIRAE AompW F 1,
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Fig.2 SDS-PAGE (A) and Western blot (B) analysis of

membrane protein extracted from E. coli K12 and AompW.
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Fig.3 The growth curve of E. coli K12 and AompW.

P B R BT A E N K12 f MIC 2 8.0 pg/mL, fy X
AompW FIMICAL K 1.7 pg/mL (K 4-A) ; 5 %35 5
X K12 ff) MIC 3 16.0 pg/mL, i % AompW (]
MIC J 3.3 pg/mL ([ 5-A) , 248 i1 4 b & W 22 5%
Hk B A B FE K (P <0.01) . it — 00
ompW [¥I/E I, 5 T bk MIC {f 5 i 80 J8 (¥ W9 T Bk
(A AE AT Bk . AE 1/2 MIC W R W 5 %
WRET > AompW T/ HE A7 ALK 39. 0% » 1fif K12 B
TR 51% 98.0% (B 4-B) ;148 1/2 MIC & F 5
BRIRE T, AompW 18 A7 F ALK 30.3% , 1fif K12
WAAEE R 70.4% (& 5-B) » — 3 [\ FF 148 3 1) &
E25 (P<0.01) . LLEA#HTRE], OmpW Xt {2 2
Mw PP EZ W MBEEA AR XREEY
EH -

94 1004
A B
8.
o 80
s
~ 64 ES
E £ 60
& 5 =
= g
g 41 £ 40- =
= 34 3
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24 20 -
1 i
0- 0-
K12 AompW K12 AompW
Strains Strains

Bl 4 K12 30 AompW ¥ 5B $1 B & &9 MIC (A)
R 1/2 MIC THEEZE (B)
Fig.4 MIC (A) and survival rate under 1/2 MIC (B) to

neomycinsulphate of E. coli K12 and AompW.
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Fig.5 MIC (A) and survival rate under 1/2 MIC (B) to
ampicillin of E. coli K12 and AompW.

Red 414 R &I T N W5 1k Red 4105175 H
(1 ] Yt o 20 B A S % B R 1 R B AR BE T SR AR )
e A " . Red [F) Y5 & 41 H A 1 JRE
S Bl 5 R R Y B % A7 40 - 60 bp [H] 5T
FIE) PCR v B3 A\ 3 B 40 M, A N W 1 4K Red
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DNA Bt 5 G 0 44 (1) RF i€ #8741 2 AT [ U5 o 20 3
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AMIEEE 1 OmpW 7EXF B 42 = I 4E M 48 i H
REIE T ompW i B B #k (AompW) , Jf 18 & PCR
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([ 1-D) F1 Western blot ([ 2-B) 47 T 81E -

[ AW — PR T AompW 1 5 IEH
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0 OmpW & — T 2 24 A48 44 1R A 38, W] AR Sy B 30 i
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OmpW 1R W] BE /2 — it A0 Hl Bt 2E 32 0 38 3% 5 02 i
B ompW Ji» H0S 470 A8 28 A AU R R T o

UEAh, BT OmpW & Bk & - [ iz il i, H ok
B2 TR Y ompW IR S HAL T S
RS I A IR A R A & BT, 0 Fiu (18
2-A,a) il CirA (& 2-A,b) , —F 4K tonB K i 11 5%
7, 2 5 Ege 1. I mEat> 7 OmpW, 7
B Ak H A AR OC B OR £ MUk B Aok 4E R AR K
TXR] B 2 e A AT ) AR K R R 52 Bk s ) () D
(K3) . miAZpifksr LS (K 2-A, ¢) 4210, nl fg
5 Z R E AR I BN K.
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Construction of ompW knock-out mutants of Escherichia coli
to increase sensitivity to neomycinsulphate and ampicillin

Xianbin Wu, Haijie Zou, Lihua Tian, Jianyi Pan" , Fukun Zhao

Lab of Proteomics and Molecular Enzymes, School of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018,
China

Abstract: [Objective] To investigate the contribution of an outer membrane protein OmpW to tolerance neomycinsulphate
and ampicillin of Escherichia coli K12. [Methods] The ompW knock-out mutant (AompW) of E. coli K12 was generated
using A-Red recombination system. Then the minimal inhibitory concentration (MIC) and the survival rates under 1/2
MIC of neomycinsulphate or ampicillin of AompW and E. coli K12 were determined respectively. [Results] The AompW
was successfully obtained through confirmation of PCR analysis at the gene level and Western blot analysis at the protein
level. The MIC of neomycinsulphate of AompW is 1.7 pwg/mL. The value is much lower than that of E. coli K12, which
is 8.0 wg/mL. Difference of survival rates under 1/2 MIC of neomycinsulphate of AompW and E. coli K12 was also
observed, and their survival rates are 39% and 98% , respectively. The MIC of ampicillin of AompW is 3.3 pwg/mL. The
value is also lower than that of E. coli K12 (16.0 pg/mL) . The survival rates under 1/2 MIC ampicillin of AompW and
E. coli K12 are 30.3% and 70.38% , respectively. [Conclusion] The AompW is much more sensitive to
neomycinsulphate and ampicillin than its parent strain. The result indicated that OmpW played crucial role in bacteria
resistance of drug.

Keywords: Red recombination, outer membrane protein, OmpW, MIC, survival rate
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