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B F R IR E 3 R 55 R R By T ik

LA% ek TrF Fr W BEE HHEE
1L BIRERFEGHEFR/SHALIEYESERERP AR LERAR TR EL LR E A 541004;
2. BERFADNHMNASFELEH T A 541004; 3.6 R LK FRFR, M 510642

E DR HE AR KOL08 5kt 4, i o 4 gt 575 a8 7 58 A8 UK SCFE L i % 4K 15 2 bk Ui 2h ok 1 3 B AR
W) S AR TR IR IF LU JE F mTn5gusA-pgfp21 Ha 58 A8 (B, R T 3 & 27 A W AR A0 g fp Jk T B AR g #%F
Southern 2% 32 1 IE %€ 28 14 J7E 1) B . MR 908 2% 28 45417 FIBE m T gusA-pgfp 21 %5 86 T4 A Y (iR (9 5 D13, LU
) PCR R B AU 51, 38 g0 5 DX 41 25 43 A S0 it sy PR AR DG R DY, 25 SR 3 I . 7™ 18R o 75 1[G T KO108 H. Kan #1
PEFRIC . GUS 1E M GFP 38 G AR 10 1Y 9 A R FE 0] | DT SR 25 & B 5% 18 F mTnbgusA-pgfp 2]l %% ) 58 A8 4K 45 5 BE B
TEHE 100 Bk 28 A8 PR HE 1707 2 Mk 07 28 AR A% 2 kUi sh M 3 PR A1 B AR B A MA Al MD; MA MD 5 KO108 %
S (P<<0.05), 1 MA 1 MD Z [8] %A i 3% 2 5 ; Southern 2232 45 8 78k MA il MD §9 %% T mTn5gusA-
pefp2l N BAE A HAGR AL T E WGV i Be K/NASTR] s 28 2 1n] PCR VI L7 3 43 B, & B0 MA 28 738 FE 1Ry 1t
2 H AL A L (NAD(P) H: quinone oxidoreductase) (NQR) %E K % i NgrA . MD €48 3L 4 LPS s Z W&
B R B IR 5 AR i AR DU 7R KO108 AT MA  MD JC i 3% 25 5 AR TN & B MD 5 KO108 . MA f — & %
5.0 KO108 5 MA Z [6) JG i 2 4 22 75 L) Biolog ECO # Il KO108 A1 MA ., MD # I 1] F 155 B . 45 5 2% W
MA 1 MD 72 h G AR A RER AR BR AR I D2 FUMERR v- N BR AN 28 R R

EgE CMRIEMIKE; Tnb AR, KA, Wtk

HESES Q939.9 XERFRIZAS A XEHS 1000-2421(2017)01-0068-08

FEER T A R (Klebsiella oxytoca) N B>
ICBA PR B, AN ALEE B A AL & O 4 KR
TAA, 17 HL AT RLFURE P AR 28 A N7 B [ A 2R A 3
FEP) A R SR A P R AR R AR 2 1Y
ERRE AR . T R D T R B A 2, 3-
T BURE T A EE Y Tl A R L A
7 SRR P R I A Tl 75 e W 1) P B 3B W AT
B, 7 R v B A IR R A MR PR O T LA I 1
AR R T SR ey hE EES R, %
LR e ] S BOPR YT B e I it E
SRR I 9 S 7S 7 R 5 B AT T T ' S ) 200 T R A 2 i
o SRR 22— U Bh T R Sl L A R A ) 1A
f) — % o RE R A0 Rl o R
(counter-clockwise ,CCW) % A= H £k iz sl F1 i A 4t
(clockwise. CW) % A4 B7R iz 3l 19 5 4 BEAT i A 5
Wb T —Fh B AL IZ SR A TE Y I8 Bl AR T 5 e
HBoRHE

Wi H 1. 2016-01-22

G AR A PR 5T Ty e L A 4 2= i LAl DNA &%
JERA A RN A EHER — A EE YR
Gl BB T (transposon) # 45 A5 B TE 40 T 1Y YL
AR R TR 22 18] UE AT DNA B U1 R T 55 R
T BA R RS S A0 SN K B 5% A DNA [ I A 32 15
P AR TR T A B e A R L TR TS
ASURPE R DT L mini-Tn5 $% 8 T4 Tnb 5% T
(AT A2 0 o B K S0 U5 B DR B BIL o 45 B 40 1 e G I
AN DA 8 R T8 AR AE B i R s R E Y,
FeWETF mTnbgusA-pgfp21l ANAE Tnd 14, IH
WA R OTOLEAREN gfp. MT gfp RER
T 4 M 2 58 H L P2 WA 20 A0 Sl e N RS R
B R IR 8, W] B 3L 5 Y 3 D) g T
Wb e A0 I B 40 Rk TT DA 4k SR AL RO BE L IRt
W TREBEME, ARV g/p br
I B AR PR R S OGRS R T 5 FE
ARSI R HEMW g fp KU gfp K&

HEWH . HEAARESESTH (310601200 ; J P A6 X H AR 2E 5 40 H (2013GXNSFAA019059) 5 [ PE W55 A= B0F 637 11 % 3

H (YCSZ2014090)
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IR # DUHCA 56, Abdel-Salam % ] Tn5 #
JAE [ BB TR AR A 1 BR DL &R (tryptophan) o4 Hij {£
Y5 I 2R (TAAD A W& A2 W BT 1y 28 28 4K . Pis-
torio SN AN BB A g fp ARG E
T AR I8 TR A AEL ) AR ) Bl 28, an AR S TR 7 A AR Ak AR
A KRR Y B ZR P . & T B3 [ Bertso-
va ZBIESE o fp FARIC I Klebsiella oxytoca
SA2 A TEH B EOK KRR N EAE

B A 5™ R ve 6 18 18 U7 3 M B i 18 i B
AR FE LS JEF mTnSgusA-pgfp2l 4 # R A5 K
VR M S AR W BRIC g fp DT SR S R AT
Southern 7% 52§ 1iF 5 78 14 P 14 Bt & AR 96 2% 22 5%
FNWr m Tn5gusA-pgfp21 e e 14 A e A 7R 9 75 U1
%0, L] PCR R BUAR H1F 5 5 38 3 JE PR 4 2% 20 A

PO sh A SCHE ] 5 AR i — 2P 48 R 7 R vl TR
1 PR 1 3 M Y 2 BE 2 TR 28 7 i

1 MHERE

1.1 E#kE R

AHIEGE TS A8 T bR 5 BORL S TR 1,
12 EFEEKH

PCR 519 Wk A T A W) T/ B il OB A
RS ] 58 B . 3 R 4] DNA $2 BOR ) & 3 R AR 4
R A IR APE N DIEE EcoR [ \Sau3A 1 (T4~
DNA % # % g TaKaRa 2 @, DIG Random
Labeling and Detection Kit I(POD) Fl#i 2 & HF &
E e el o /A B e 0 S e = S SR/
FEfit,

*1 FHARAENEKRS RN
Table 1 Strains and plasmids used in this work
TR R A1 DKL LIPS Hi K U5
Strains and plasmids Characteristics Sources

Escherichia coli S17.1 Lambda pir

Klebsiella oxytocal08

Klebsiella oxytoca mutants

Wild type Ery*
K-M::mTn5gusA-pgfp21 Km*

26 [ 95 BROAR R A B2 A% 1
From Chuanwu XI, University of Michigan, USA
EFH P ELEE This laboratory
AMFFE This work

pFAJ1819 :: 21 Amp'Km'

MA mutant Tn5 insert mutant of KO108,ANADP(H)gene,Km* AHWF5E This work
MD mutant Tn5 insert mutant of KO108,A LPS gene, Km" RS This work
1.3 EHRE b B Bt T BT VR e AP T 50 pg/mL Kan (9 10

LB ik R H R 10 g, ERE4R I 5 g,
NaCl 10 g, M@K ERZE 1 L,pH 7.0~7.2; LA &
BRI BT LB AR R RN A 15 g iR .

By 250 D1 TG R AR B 77 ik - A 10 ¢, KHL PO,
0.2 g.MgS0, + 7TH,0 0.4 g,NaCl 0.2 g. 7&K E
&1 L,pH 7.0~7.2; BaI 250 DU JC 4 B 1A 15 5% 3 0 &
FEBT 250 DL JE AW AR SR SR Z A 15 ¢ BEhR .

14 5| 4

FHF A 0 77 2 v B A G KO108 58 48 {4
gfp FEW I A5 OJM091: CTGAGGTAC-
CTGACTAGCTAAGGAGGATATACATATGG-
CTAGC #1531 ¥ OJM092: CTGAGGTACCAT-
TATTTGTAGAGCTCATCC; & & 28 K Tn5 #f
AN S B S8 R 518 1S50R1: GATCTGATCTTC-
CATGTGACCTCC K51%) GUS1: AGACTGAAT-
GCCCACAGGCC,

15 RELEENHE

SR W 25 4 ) 5 AR A P

D EE B 3%, L pFAJI819/E. coli S17.1
Lambda pir HHHAE  KO108 K 32 14 5 . $k WUH %

mL LB WA 3550, 37 ‘CHEIK 200 r/min 2 ¥ 5
7% 12~18 h; BRIBUHT I 1L 19 52 1 TR BB V& 45 0 T 10
mL LB ™ 30 CHEFE 200 r/min 2% 14~18 h,

)PHIRAL IR, 55 2 K. 0.1 mL 1Y 2 BB IR 5
BEERT 10 mL ) LB} 3R R G H IR 2 Do =
0.5;% B 1 mL BMWT 4 °CTF 5000 r/min & .0
5 min, 7 EiH.

WS, W& LA BFREFR.EEREN
1.5 em fLAE N 0.45 pm (14 JC B Al BR £ 4 IR 1 1%
S ke R RPN A7 1R B R G T v SR T
PRIE 7K J3 4 R 22 B0 15 3R BE s 30 °C 3] 3 0% 9%
12~16 h,

ODEATFHE, 1 mL TEAMEKERES
TR JE MBS PR £F - I 06 T 23 S 150 pL WA T
A 50 pg/mlL Kan., W BE 5 1 JC A [ 4 55 55 &
30 CHEFE 3~4 d M KM IE N 2 6 T. F
FH TG 285 75 5 0 b AR B L DR DR fig A AR 1AL 32 4
L B A UM R A s Y A G i S TR A Y
00380 A P A i, AR 1 % o (K 1 52 T4 oA 3055
B B B H2 & F (pFAT1819 JiF 85 77 76) W 7E H 5
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%5 36 &

[FBF 24 mTnbgusA-pgfp21 ¥ FEF A A KO108
F N4 DNA B, i F KO108 A&l pFAJ1819 &
il BT B 2 W AL SRR S TR R, ST
KRB T F mTnbgusA-pgfp2] i AJF—iE
A Kan FUEARIC .
1.6 B #R R I 05 % R i

Bt HIL A 2 A5 A 128 5 B 100 A 5 B 0 10k 9t 3l 1
i E S Y B bR AR, BRI R TR
Pk KO108 Fil il L35 1) 28 48 44 5018 V% 43 il 45 b T
A 10 mL LB #3= E ML, 30 °C . 200 r/min
Kig% 24 hoWSE Do (6. F LB K535 506 2 i Hs 57
W B Daye = 0.2, W 2 pL ST EAH 0.3%
(W/VOBigm LB #55E b, 30 CHrEEFR 3 d A
o # BAR KO108 Fi 2 AR (A3 sl M K/ SR 738
kMR EAR, SIRERE . UHEHER/NERNH
FRESASIR O 8 3 B VE AR /DR AR 2 R 2 il
fir 4 MA 1 MD,
1.7 BH#RZEZTE mTn5gusA-pgfp21 BEHLIEN N
ol

W B bR 2 A8 AR & R bR KO108 I TE T A 4
AT A PR L. O® A 20 pg/mL X-Gluc
LA 373 Q8 A 50 pg/mL Kan 1 20 pg/ml X-
Gluc i) LA 5575 O & A 20 pg/mL X-Glue B7G
ARG R ; D& A 50 pg/mL Kan Ml 20 pg/mL
X-Gluc WA FEARE SR 5L B F 30 CRE AR E SR,
48 h G MER IR K e gus (g fp IR KR EM .

HIR AR mTn5gusA-pgfp2l AL, g fp
F M PCR %1F. PCR W& FR N 10X Tag Buffer
5 pL,2.5 mmol/L ANTP Mix 4 pL, 3% OJM091
1 pL. 5% OIM092 1 pL, 84k DNA 1 pl, Taq i
0.3 pL, M2 ddH, O % 50 puL., PCR R &1 H .
94 C 3 min,9%4 C 1 min,55 C 455,72 °C 1 min,35
AMEIRL72 °C 7 min. 4 CHRAF. =Wk E T AEY T
FE U OO A BR2 /1T

HAR AR mTn5gusA-pgfp21 FEPLIE A $E I
BRI LA Southern 2438 5€ i, B H Lk gfp FEH
PCR 7= ¥ il # 24 28 ¥R 5, BAK#:/E 2% DIG Ran-
dom Labeling and Detection Kit 1(POD)fii F T it
HEAT
1.8 BT Tnb fENAL A B E iz

FEHCHARZEAE K B DNA, Sau3A 1 58 iV,
PR AL S TEAR R BE R T4 AR 4 °C i g,
SRJG L& 7= 9 k17 PCR., PCR B R R A .

10 X Taq Buffer 5 pL, 2.5 mmol/L dNTP Mix
4 pL, 519 IS50R1 1 pL, 519 GUSI 1 pL, % #
DNA 1 pL,Tag B 0.5 pL,#ME ddH, O %2 50 pl.,
PCR % 4% 79:94 °C 3 min, 94 °C 1 min,55 C
1 min,72 °C 2 min,35 ME#,72 °C 10 min.4 C{#
17 Wk A T A TR 3 (B A3 BR 2N /10 %
19 HKMEHNE

76 LA VA E PRI KO108 F1 H 5 58 48 14 5 5
PR TR 50 mL LB B SR = M.
30 °C ,200 r/min §3% 24 h, & Dy 8. H LB &
FRIEW LR W TTE Doy = 0.1, 4B 1 mL %
i F4A 200 mL LB By 3R 09 =M, 30 °C 200
r/min BH RS B 2 h W Doy fH, 2 il KO108
WRE A B AR R AR A K 4.3 IRE &
1.10 HEFERIHE

KO108 F1 H b5 58 28 K 5 7% 5% 9 85 57 91 FH LB 55
FEH TR M E Dy =0.1, ¥ 1 mL (0 5 W%
P& A 9 ml LB KR B4R M, 30 “CHp & 5 572
10 d, ¥ KO108 F HARZE SR TE LB 55 F FL 1 22
BERRE .3 IRE A,
1.11 Biolog ECO ¢ & iR FI F & 46 iul

% H Biolog ECO X} 1 # KO108 il H #5 58 78
T B B DR Z2 AR AT ARG, 7R AR R A
AL KO108 H1 H AR AZ K 2 W, 0 B A 45 Pk
AR T IO B 0.9 %0 A BRER K v L IR SRl &
brage| B WSO REN R S Y i = DA LRI R~ AT X
A Biolog ECO ~F-#z, 5 L Fh B ¥ 150 pl, 7E 20
min P52 45 JF 30 CHEIR KT, A4 96 fL
M i1 G L1 T4 APl TH AR B B L AR 24 h
FH Biolog B2 MU 4SS b R B A ¥4 To 1R 5% 1
T ER 3K,

2 #RE5HM

IR 35 1 B RO M B A O 3

R KO108 FI S SR TE 4 FlOR [ 35 7 5k By
WA RSN E 2, 85 Tk RuE 1. k
T4 g fp ARICHY 5878 1 K St o 40 5 Ot i 55 5 18
B4 A BERASAA C 0T LUTE TR — 3 5 A b &
i AT & B 6] A9 28 A8 R 2 6 i 2 22 1)L 78 LA 85
I e b 97 A I 2t €8, T 43 B AE A Vs 1) TP SR
B AR T B AR T RE KO108 AR o, AN %
AR gus B P8 00 AR ], 6B VR 45 R K Gk
R, LT 5 IR — AR gus SRR ko8 B,

2.1
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LA BRI FRAS R EE (K D, OJM092 47 PCR &, 45 - anl& 2., PCR ;=4
22 BHRRETEHEEF TNSBEANNHRE FFa RS IHEERW) gfp MR A B5E 4 AH T L E B

VI JE T m TS gusA-pgfp2l WS ETOCER BT mTnSgusA-pgfp2] B LA AT FEALR G R

HEH (gfp) B DNA JF 5 1 51 % OJM091 M1 Jefafhe,
®2 (AEFETHAE . SHERESFEKRRICEENRIE

Table 2 Growth and gene expression of the strains on the screening medium

A+ X Gluc HHE 3+ Kan+X-Glue
— Aﬁi ;iijiutm+X—G1uc Asifn?efuerKanJrXfGluc AT X Glue LA+ X GluetKan

Strain RO 0k e Ak dok ke kK 0k e Ak ot ke

Growth Fluorescence Blue Growth Fluorescence Blue Growth Fluorescence Blue Growth Fluorescence Blue
HE4K T Donor — / — — / / + 4 _ + + _
Z VKT Recipient + - + - / / + - + = _ _
P4 T Transformant  + + + 4+ + + o+ + + o+ + +

e R, — FRBME, /FER I MEE, Note: It is shown as “+” positive; “—" negative; “/” not observed.

/7

\

ABEFRIEIE LA+ Kan+X-Glue(55M58) s BILR +X-Glue(H #8)5 C.LEA +Kan+X-GlueCH #56) s D. LA+ X-Glue(H #58).,
A.Kan and X-Gluc with LACUV) ; B.X-Gluc with nitrogen-free medium(Natural light) ; C.Kan+ X-Gluc with nitrogen-free medium
(Natural light) ; D.X-Gluc with LA(Natural light).

1 AEAEBEFERABRBEHET ofp.gus 1 Kan BEE RiLEE K LR
Fig.1 The expression compare of gfp, gus and Kan with different medium under visible and ultraviolet light

2.3 Southern %2
FEE MA. MD & DNA. it A 1 pL 4 10
mg/pl. RNA B RNA (5~10 min), LL#E &
GG EE TR Do /Dogo HefE A 1.6~ 1.8, UEBH i
FEHUHY A B 4L DNA 775 S8 20K . 2 IR N U
M EcoR 1 MVl LIk 5 H AN (g fp) PCR
KO108; Lane 2.MA; Lane 3.MD; 4-6.Other mutants, FYEAT DIG ARACAE R £, Southern %% 52 5 W]
2 gus EEF=4 PCR BkE MAMD [y mTn5gusA-pgfp21 JHAfi A 4 A AL
Fig.2 Electrophoresis of gus gene PCR product FSUTERE D) R B R /INAS [] L GiE B 58 728 1R 26 il BIL 1 48

6 54 3 21 M

M.DL2000 marker; 1.7k KO108; 2.MA; 3.MD; 4~6. HAih

248 f&, M. DL2000 marker; Lane 1. PCR product of strain



72 LN A N % 36 %
(K 3,
24 HEERIERNLER

Kl 4 o KO108 fil MA \MD B 7% B4 i 4831 45
B, K 4 T, MA FI MD W sh A B
5+ (P<C0.05) , [H 2 Pi# 5 57 4 bk KO108 #H [ 25 7
3 (P<C0.05) , R W SR /& Tnb 4 A 58 48 1 K& [ 4%
il KO108 35 s

kb
23.1

9.4

LEH KO108; 2.MA; 3.MD; 4~8. Hfh R A k. 1.KO108;
2.MA; 3.MD; 4-8. Other mutants.

3 KL gfp BB DNA 5 514§t H9 Southern 22 3%

Fig.3 Southern hybridization with probe of gfp gene

35p

# 7% FA%/mm Diameter
N S
(=) W [=} [ (=)

L
T

MA

KO108 MD

P S s R BE AR 25 R R R [ R R R
ZFE 3 (P <0.05), Note: Error bars indicate the mean and
standard deviation, different letters above each bar indicate statis-

tical difference(P<C0.05).

B 4 FE# KO108 FNREER MAMD HY il 3h 1% 5 4
Fig.4 Motility analysis of strain KO108 and mutant MA,MD
2.5 MAF1 MD Tn5 i\ fi = M 2 7 51 B9 7 E

RIS 1] PCR M7 . % MA FiI MD JE 5 21
(5% B F mTn5gusA-pgfp2l AN AT 7 A
e B AR R MA F1 MD Y & DNA, R 5 H
Sau3A T WEY) L DNA, 15 1] T4-DNA % $z i 75 1I%
W T BELIZE Bl D) A B s DA A 34 4 R 69 7 9 Sy
BEREAT B ] PCRJH 126 B Bl BEBEIK . 120 V HY
JETF LUK, UK S R AN 5 fr s s [l B A PCR 7™
Yot alife mWOm 2 BRI . FriR iP5 28 NC-
BI b X i 78 5 JE F mTnbgusA-pgfp2l i A MA
f14 32 DR g 25 £t 1B 2K S 1k a8 SR (NAD(P) H: qui-
none oxidoreductase) (NQR) [ 3 F # 1) NqrA ; i
A MD 3 4 i g 20 W8 5 1Ak DR A AR DG R TA]

M. DL2000 marker; 1. MA; 2. MD, M. DL2000 marker;
1. PCRproduct of mutant MA; Lane 2.PCR product of mutant MD.
5 REIfk MA 1 MD KR8 PCR =)
Fig.5 Electrophoresis of mutant MA

Lane

and MD inverse PCR product
26 HERKHEHNE
BBk KO108 %8 /K MA \MD A= il 2k 4
6, = AYAA ML B W] W 25 5, SE ) O44 b,
A~12 hRHEEON .12 h DU i AT E W .
2.5r

—-=KO0108
——MA
20r «wp
_ L5}
S 1.0F
0.5}
O.C 1 L 1 i 1 1 J
0 2 4 6 8 10 12 14 16
I5FA]/h Time
6 Bk KO108 FAR LK MAMD 4 1K #h &k

Fig.6 Growth curves of strain KO108 and mutant MA,MD

27 BERMKENER

PRk KO108 A MA . MD B B 0 25 5L 4n 5] 7.,
}ig% 10 d J5,KO108 Fl MA.MD 7& LB 5 35 &
AR BT i Hoh KO108 F MA 7E LB Hi 3%
B THUIE Ji 2R (B JE 1 58, MID B T AN 52 R R 21
WA, B R Z mTnSgusA-pgfp2l i ANG L BES
JIHE PR Y 500

KO108

7 B KOL08 F1ZRE 4K MA MD & FR i 4
Fig.7 Biofilm testing for mation of strain

KO108 and mutant MA,MD
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28 BERRETEEIEREFR RGN

HtE KO108 1 MA ., MD #% ¥ #I /] i) Biolog
ECO &5 R K 8 fron. 72 h i MA {598 A g
FFH D-2EF B8R v-M Big (D-galactonic acid y-lac-
tone(A7)) Ml 2-3F2 KK H R (2-hydroxy benzoic acid
(C7)); 72 h Ji MD 3R A RERH D¢ FLHR -
fig ( D-galactonic acid y-lactone (A11)).L-¥ & &
(L-arginine (A12)) . 2-3 3% g (2-hydroxy ben-
zoic acid (C11)), L-# N 2 MR (L-phenylalanine
(C12)) . D-3 8 (D-malic acid (H11)) Hl i &
(putrescine (H12)), KO108 Hl % 28 & MA, MD
72 hJE #RAS B A Y B 5 A A R R (itaconic acid
(F3)) .a- T B iR Ca-keto butyric acid (G3)) Fl1 2K &
f% (phenylethyl-amine(G4)),

_|1]2]|3]|4|5]6]|7]|8]|o9]|iof11]1
A ® ® o (= > @
lBle o o oo o e e ele e e
[Clo|eo o oeoeClee e c|C
Die o o o e o e e oeee e
' ® @ ® oo e e o o e e e
Elee Cleee e ee e
C | ® @ |® & ® @
[l o[o[® oo e e e e e

1~4. 1 #k KO108; 5~8: %K MA; 9~12. % MD, D-
FFUBERR v-NER (A3LVAT ALD 5 LR &R (A4 A8, A12) ;5 252
FERFRR (C3,C7,.Cl1) 5 L- RN E MR (C4,C8.C12); D-¥ R
(H3.H7.H11); Ji§ i (H4,H8,H12), 1-4: Strain KO108; 5-8:
Mutant MA; 9-12: Mutant MD. Note: D-galactonic acid y-lactone
(A3,A7,Al11); L-Arginine (A4, A8, A12); 2-Hydroxy benzoic
acid(C3,C7,C11); L-Phenylalanine(C4,C8,C12); D-Malic acid
(H3,H7,H11); Putrescine(H4H8H12).

B8 E#k KO108 14k MA MD
BBIREF AER(72 h)
Fig.8 Utilization carbon source for strain of
KO108 and mutant MA,MD (72 h)

3 i

ARG R v T AN G KO108 /Y37 3l #
FHEENRN , AR IS Escherichia coli S17.1
ELEE VR ET mTndgusA-pgfp 21 ¥ R AR 3
A KO108 19 Kan itk .GUS i M Al GFP jit %
FrRic i 28 A8 R %, 1 B DL B F mTnbgusA-pg-
fp21 AR 7 B A R KO108 #4) 2 28 A8 & & nf
FrHy . MR 8 2 A9 H AR AL R MA LMD L g fp
I WA R EF. Southern 7% 38 45 B Won B & 1Y
mTnbgusA-pgfp21 16 A NP8 U1, H 46 A A7 5 B
TE B U] e Bt KONAS TR $ s 5 AR (R PE R AILPE R 4T

MA.MD 1 iff 2 £ 5 KO108 1 2 57 & &

it

(P<20.05), W4k Tnb 4l AR R 5 KO108 19 5
PR UIAEOC ., [l PCR =¥ £ MA 2748 5
P NQR FEH M A W5 (NgrA) e, MD %28
FEDR A B 22 0 A2 W R DR A R ] . NIQR [
J5 6 4 ORF A iR\ 7, i B iZ g 1Y 6 > 7 &
(NgrA-F) 0 pe it Fx ok 8 52 -NADPH il 2 4 1k
i~ Ji B ( Na™-pumping NADH: quinone
doreductase (Na'-NQR))™, & #ix T I, NqrA
AN 7 230 JH 5 ) 240 L S — U A Tk S R s O B A
PR ) 25 A 7 05 . NQR JE AN i 2 Na ' §5i2
IRAK L FE NarF W34k NADH, T NgrA W3R R
e 1S ST T 2D 17T S5 9 F, A% 336 1) (W) BF I BB Na ™
HMBIE L Na ' H A2 B6 BE L IR B2 # B8 T T 4H 7
ATP & . HEE Mot & 11 F% . 37 0 1 % 3z |
PUAERBUEM O Z R 2 W) 32 . NQR ek
TR FEINE (Vibrio alginolyticus)™ , HHi & 1F
100 ZFi 20 T4 , 6 455 6 v 200 TR B 95 T R HG Al 240 TR
R SRR AP, &AW T A 5 A IS
TR JE T A TR R 2 A B I Y R

MA 5 KO108 Af F , 2 35 1 48 16 J2: e 3 M A1
Mok IR D-2 FL B B2-v- N B8 (D-galactonic acid v-
lactone (A7)) ., 2-#8 % 2K H! iR (2-hydroxy benzoic
acid (CTOFCBIAY BRI . NQR I A 2 4l i (f 475 7
M2 vi AN G £ W BB TE A G B4 01, MA 4R
i A 7 EE (NqrA) (9 5 R 9 58 748, W] RE [ % H: 0 R
W) I ) S R T 0™ BE AR T [ 2 1 8 Y
Mot 5 F (% 5% R REAR , T AR e sl v . 448K,
Tnb i A NgrA 23 FF i 1 5 R & A 8 i 28
A REEAR HL 1% 366 T 38 DT R AR ™= e . 3 8l i fan &
e A% A7 2 240 T 300 e B85 6 JRE WL 3R 0 1) 2 R BTy
2L W Y FEBE H b A8 52 0T A28 Ak i R S v A R
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Screening for motility reduction mutants of Klebsiella oxytoca
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Abstract Methods including insertion mutagenesis with transposon mTn5gusA-pgfp21, inverse
PCR, DNA sequencing, Southern blot, motility tests and Biolog ECO were used to study the motility
correlated genes in Klebsiella oxytoca KO108. The results showed that a mutant library of KO108 with
Kan resistance, GUS and GFP marker was constructed by conjugating KO108 with pFAJ1819 :: 21/
Escherichia coli S17.1. Two strains with striking decrease in motility ability, named as MA and MD,
were screened from 100 mutants randomly selected from the library. The solo insertion of transposon
mTn5gusA-pgfp21 in the MA and MD was verified with Southern blot by using gfp as probe. The size
of fragments inserted by mTnb5gusA-pgfp21 was confirmed with the same method. Results of motility
tests showed that the movement ability of KO108 was distinctly stronger than that of MA and MD
(P<C0.05). There was no significant difference of movement ability between MA and MD. Results of in-
verse PCR and DNA sequencing proved that the flanking sequence of mTn5gusA-pgfp21 integration
sites in the genome of MA was homologous with gene of NAD(P)H quinone oxidoreductase(NgrA) for
the MA and the flanking sequence of mTnb5gusA-pgfp21 integration sites in the genome of MD was ho-
mologous with the gene cluster of lipopolysaccharide synthesis for the MD. The growth curves among
the strains of MA, MD and KO108 were not obviously different. Results of velum tests showed that MD
was different from KO108 and MA, but it could not be distinguished easily between the later two. Re-
sults of assaying carbon source utilization with Biolog ECO showed that MA and MD could not use gam-
ma-D-galactose acid lactone and 2-hydroxy benzoic acid in 72 h. It will lay a solid foundation for further
studying genes involved in motility of K. oxytoca.

Keywords Klebsiella oxytoca ; Tnb insertion mutagenesis; mutants;cell motility
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