EREMKRZEZR 2015,36(4):6~9

Journal of Kunming Medical University

KA E qseC BEA R R HERFEMRIZEEE AR

5 RV, & Y, EY, WEREY, e, £ B2, §Y
(1) EREAXSZE—WEERS0EIMF; 2) REA, =& 29 650032; 3) RAEMKRFH =W
B ERMSIME, w@ 29 650118)

CN 53 -1221/R

[FZE] HE it Red MIEEALEE gseC EEAFR MR R, BT gseC EEM KIGH iz 3
eI MR, Jrik PCRYHEFESHMER F TR . SAEEIEER R B, dhiB i AXRBITE
MC1000, 7 Red FIREHMERT, HSREENABEM A BERENER gseC, FHFIH FLP 8 & —H
HAGEABERIHEEBIEE. WE gseC R BZ IR L. FE  gseCEFCHRIIBIR. 7 LB 557
i, gseC BB AAE KRN S5 EMIEHE 2 5. MC1000 5 MC1000gseC = i 4% iz 3 B TR B 122051
H (6.10+0.36) mm Al (320 0.53) mm (P<0.01) . 25 WINHERGITE gseC EFE LR, H gseC
HFEX R shRe B EEREEH.
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[ Abstract] Objective To construct a qseC—deleted mutant strain of E. coli by using Red recombination and to
study the motility of qseC gene in the mutants. Methods The chloramphenicol-resistant gene flanked by homologues
of target genes was amplified by PCR and eleetro—transformed into E. coli MC1000. When induced by L-arabinose,
the plasmid pKD46 could express three recombinant proteins of A —prophage, which led to the replacement of target
gene (qgseC) with chloramphenicol-resistant gene. Then the chloramphenicol-resistant gene was eliminated by
FLP-promoted recombination events. The motility of wild—type and mutant strain was detected. Resulis The
gseC—deleted mutant of E. coli was confirmed by various PCR. Gene qseC was completely deleted. There was no
significant difference in growth ability between the qseC mutant strain and the wild—type strain MC1000. The sizes of
motility halos was (6.10036) mmand (3.200.53) mm, respectively. Conclusion The gseC—deleted mutant of
E. coli was constructed successfully, and the gseC gene plays an important role in regulation of motility in
Escherichia coli.
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sensing E. eoli regulator C, QseC) #J PLR A A
bRz (EPD REWE ERE (NE) %E50F
WS, SR R A I LR A0 A AL i AR Pk R RE 2 #)
8 F RS ORI A A RO I C
(QseC) fEABERN RGEPMESZIRED, 76
15 FXTANTE A9 E AL AR AR B
Red B4 5 58 BRI B MC1000 F (44 | 1
qseC FE[H Fhy 4 qseC 1k i 78 21 PR R MC1000
A qseC, FoHrHA2 BhRE 1A 4.

1 MEFFE

1.1 BRRANFTARL

K B FF B K-12 MCI1000 [araD139
A (araABC-lew) 7679|Gk, BIRLfFpi G oepe,
AT RRE RS R IX Red A RS, R
L pKD46 (oriR101 repA101ts ParaB-gam-bet—exo
bla) [ AR EOR:, TR BURE T,
BT 3TCIZB R R, FIRAWA S A RS
Gam, Bet fil Exo 3 > N WEF A F 4 #. pKD3
(oriR y cat bla) Jjy PCR ¥ M2 LR B R iR
OB, HBIAEAT FRT (FLP F2H BRI 5D
MRERVUEREN, Al E A R R .
pCP20 J& FLP A M ik oohr, R+ N g

FO, R AT HB FRT 0] () S\ Kbk
Rl Db w0 T b 34 e 35 R R 2% CGSC &
i
1.2 k¥

Pfu DNA &, Tk /NI & B2 R
Fle A RBAEMAMGRATR; Dpn I THALAE .
DL2000 DNA Marker 4 | TaKaRa %) ; L- B[hiH
PE H Sigma 20 F]; LB B 7% & FEHEEM.
AFEZHENE B BigE TAYEARAE (&F
HEE. BRI TAERESS 5128 100
pg/mL. 25 wg/ml) .
1.3 5|

P EEEIERERE ca 54 HI-P1,
H2-P2 43 AP RRAr 208, SRt 5' S T QIR
A5 qseC FERPEFHIEE, FEIE 3 Sk -
RIZR 199 5 Bkl pKD3 | cat 5 B W 1 52 1) [A]
. EXBITFEL O gseC F R P E 2 X 35
AMUI DL K e E R B R R BN, At s
YrP3, P4, ATEEHEMAWK (D . 51¥H
Invitrogen INEVE

PCR ¥ E B R PUHILF A B LIBTRL pKD3
Sy, H1-P1, H2-P2 A5[4), ¥EfT PCR ¥ i,
FR 454 94 CA8PE 30 s, 59 CiBk 30s, 72 C
FEAH 3 min, 30 NMEFS. HIA Dpn I BEREAEEF 10

fURRA, 42°C1ES FLP SAIAG A, R  BAREURL, PCR P17 1.0%BUEEBENL B Ik AT
F1 LWEHTASIMRERT
Tab. 1 Primers used in this study
59 51#F5] (539
H1-P1 GATTTTATTCGTACCGTGCATGGTATTGGTTACACATTAGGTGAGAAATGTGTAGGCTGGAGCTGCTTCG
H2-P2 CGTTTTAACGGCTCTCATAGACAGAGAAGTTACCAGCTTACCTTCGCCTCCATATGAATATCCTCCTTA
P3 CGACGCAAACTCGGTAGTGA
P4 TTGGGGACGGTTTATATTTT
JZ [ET L. (29 300 ng) FH 50 WwLJBESZ 45 40 B 20 %% 19 L o AR

Red 4 5 4t 95 T S vl o7 8432 A 4 B 1 7l
%+ I 30°C iR K5 57 19 MC1000/pKD46 T ¥ 1:
100 #FhF LB i3, 30CIREKFTFHRE A600
50 0.3 BF, JinA L- Bz pE 2= 294 5 30
mmol/L, 5% 90 min, f# pKD46 [[¥) Gam, Bet
Exo 3 MEHA R FIA. KETY 15 min, 4CTE
L 15 min (4 000 /min) , FER5FEHE, KL KHE
FE TR, BE 3 WG, W45 100 fZ U
ZAME.
1.4 HBEL

B S WL PCR P 3 M S B K P 2 A B

(02 em) W, F Bio-Rad Wi {WFTH A4k,
&Mk 200Q0, 25 uF, HLER 25kV, HEEEY
4.6 ms. HLF B AA 1 mL LB 55383, 37°C.
180 /min JrFHIEFE 2 h Ji, T HAEEMN LB F
b, 37 Ciliddssc. M EEAF (MC1000
A gseC:Cm) , F717 PCR 2.
1.5 SEZMHEEEMNXRE

ki pCP20 #5420~ B & R DU MR R I Bk,
B pCP20 F AL A KIAFT B MC1 000 A gseCe:Cm JB%5Z
BABEAH, 2°CIRGEFE 5 h, $BiAS FLP 41
a3k, FRMEE RS, 37CTEARRILRESE, X
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RHEREHTEA N TR RMNEAE R RN, w5
MR B R MEERERN AR LS
RPMEREMWEHF (MCI000A gseC) . FH%EE
5191 P3. P4 X HAT PCR %4E.
1.6 EAFKREK M ZLHNE

B RE 25 B KA FF 1 MC1000 F1 MC 1000
AgseC FW B2 1B B &b, 37°C . 250
r/min #f 2 55 3% , 2 h I E 40 % (A600
B .
1.7 iEBhEE SRS

A3 SRR TR 2F S5 HRIBOG WA A R . EEZH B AR 1) B
B SFAF LB PREAEERE GEOR 10 /L. B
BEHr 5 ¢/, NaCl 10 gL, e 4 L) b, EE
F37°CHERBEFRA T, 12 h JGEWEIEE R Y
7 (SO Eis S e B R 5 R DA R o
.0 ] S Bk sh A, TR/ A —FIRIER) .
1.8 FitFAE

SR SPSS Guit R, MIREARSELEERA «
g, 450 (cxs) TR, P<0.05 WERHSL

NES-3'8
2 R

2.1 PCRyBEEZMUERRE

PLR. pKD3 B4R, H1-P1, H2-P2 5]
Yy, VWS gseC ZEH FTHFRIE, AElRh
A[ATBRPIMEE A DNA H B, & 19%BUE BEE
HUKSEE N 1113 bp, SHEIBRE -2 (ED .
22 SEZMHEEBER gseC EH

YES Y P3. P4 FERE A, A1 (A
HFANTERF A B A2 1488 bp, gseC FER B HER
YU FE RS F SR 1176 bp, @ IEE [470]
WAL S Wk SRR R (] 2) .
23 SEEMUHEENER

JRL pCP20 A] i B2 M BR FRT [8] /47 51).
JH FLP AR BR T A ERPUEER S, 7ERE
XN HAREE 34 bp 19 FRT L5, M 522
FEERTE AR, FHYED 1Y) P3, P4 4T PCR YT
1y, XMEERPUEHERRAEREITIAE, gseC 3t
PRl A R PR R B S 9 th 1176 bp 19 A B
(B 2), mRBEpidEiE s/ REE (MC 1000
AqgseC) WP HEH 237 bp B9 A B, X5 HiI4h
—& (H3) .
2.4 BEARKEKBZONE

DL LB #5353k A 45 5 20 J7 0 7 14 4 o) 35 AR
B, ME 4 fTLIEH, MC 1000 Fil MC1000 A gseC

AR Z L2 i G, UWHITE LB Hiardkd,
SXof BRI R EE 20 PR R 1) A R I FTE I SR 22
2.5 IEFIBETMIKINER
BEREINEE RN 5, MERT LIS, AR
TXFREBERE,  qseC BEIRIBIC B MR 19k Bl fiE 11 B
TR MC1000 F1 MC1000 A gseC 752 [H R 15 55
S g s A BAAE S 58 (6.10 +0.36)
mm Al (3.20 £ 0.53) mm, P<0.0l.

3 itig

i 1 240 VR R A3 32 0 B RN R e R R A AT
208 JRE R R 5T Ao M I R R Y 4 7 28 P R 9
THREEANNEXE BINMERKABSY
(autoinducer, Al) F|F]EIFEF, AL 240 15 (8]
M HIES . BEE R AE SR, 4
T A M AL VR T 38— E, sl g

1 M
<+—2 000
1113 —» <+— 1 000
- 2
1 PCR =4k E
Fig. 1 PCR amplification of chloramphenicol

resistance gene in plasmid pKD3
M:DI1.2000 DNA Marker; 1:PCR ¥ H&r=4

1 2 M

<+ 2 000
1- 488 —»

1176 —» < 1 000

2 MC1000 1 MC1000A gseC::Cm By PCR ¥7E
Fig. 2 PCR identification of MC1000 A qseC::Cm
M:DL2000 DNA Marker; 1:MC1000;

2: MC1000 A gseC::Cm.
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<+—2 000
1488 —»

<+ 000
237 —» «—250

B3 MC1000 1 MC1000A gseCHj PCR %%
Fig. 3 PCR identification of MC1000 A gseC
M:D1.2000 DNA Marker; 1:MC1000; 2:MCI1000A gseC.
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Fig. 4 Comparison of growth curves of parent and

A gseC strains in LB medium
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Fig. 5 Sizes of motility halos after 12 h
5 MC1000 HyAEFEMAH L, *P<0.01.
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qseC VE IR, M EKIAFF I qseC JE IR Sl B
¥, BEIFEANTERKBFF R gseC 1E 18 20 R
fr TR .

Red [F] 5 85 20 % AR 2 — R B L R 4T 42 R
8 R — B SR W S5
40 ~ 60 bp [FIIEFFIH PCR B S A 18 F 400,
FIF N WER{A Red EAIEF (Gam. Bet, Exo 3
EH) MR, LM DNA BBt S5 @Rt &
P AT RN, IR AR e S R B e
K. ABFFRHA Red FREAF A, HEFHT
V] Ay S B R B R IR W g o [R5 51 AR 1 DNA
A B, 58I Red HABMIER, FIEFH 587
P RATEM, NHARERIUERLF B gseC S
B

A RIS UL, BT RIAAT
B P EE RIS CAr, TR ELE
7 PCR #7550, AW 5T T FH A 58 5 1 7E RV IR
R M, FEHAFEREY B gseC HE B (1
488 bp) , HATP I HABRIHERFE B (1176
bp) , R qseC KR T 9k B k.

B3| B A R TE gseC BEF NS R T T
K[ERPUERN, @30S — M E A AR
HoMBE. KBrEE RGN EHFERS PCR
WoE, GERIEWR. PTMELAY MC1000 A gseC F iR 5
MC1000 FEARZ [BLEATER gseC FE K DAAMHAR A 8%
5, A KRBFTFE gseC 3R I HEM B B STAH]
W

B 9E R BT qeeCC AT H R T
FE AN Z BN 1, 1 B U5 e 75 i 18 4
WRALGREEIEA. RMRNER] gseC JEH R
FEARFZ M KT MC1000 A1, [RIEt A gseC
R KIAFFRZ IR 155, #28 gseC FEFEXT
KIHFF w02 ) ) B BRI, ] BRI
RATE AR ALIRTT BT, RIE SR KT
W qseC TERA IR PEMERERE H TS A9 VR 2 T LA,
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