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A TRV 1 TR A B e B ek R A R
JoRE A2 ] 2 A U ) Y B4R AR AR . OriR6K J& —
Fir M TR T, A TE A pir Bk DAL B R
o BUORCA REREAT A B M AE AR & A pir K
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REUEAT Ho A, B (RS ER B HW-1 190 T st L 1k
R, AR FRATTM T R R AR, H— BRI
5 misC 3PS R R I T R T
P B (RS ER B DK1622 B3 A 2% 3% 28 48 R E o
B, ORI ET — A B89 H T [ B 43 b7 3k R T Ag
TR R 3 35 15 50 1) TR B4R, 5 1N 32 T b X
RiBK A DK1622 i) MXANI1334 SEHEAT T 5%

1R

L1 ##
11,1 FBRS R % 0k BRI Myxococcus xanthus
DK1622 B # h 2 [ 7 31 48 K °% D. Kaiser 247 5
W, K J AF B ToplO iy A 52 5 %5 R 7. J KL
pSL1180 I F Pharmacia Biotech /3 &, pMiniHimarl -
lacZ th 3 E By b= R~ H. B. Kaplan (72 £,
ColE1 H A S %R 17 .
11,2 A7) & R 9 DT . T4 DNA R &5
fif} \Klenow fiff \ T4 DNA % #:[ilf . Tag DNA R 5 Jif§ 14
F TaKaRa /A ) 5% Fermentas /> A , 35 I8 A &8 i 21 0%
WA PR /)N i B IBGR) G A DNA 2k 3] & 1
] F Omega biotek 23 H]
1.2 $¥5xE5 DNA KA

Bi g K A LB B IR 6, B 57 R 2R
CTT B3 Jk i TR 5 244 R RIB A K
LA Hy 40 pg/mL, i CTAB/NaCl {75 % $2 BURS
YT PR DNATS Bk DNA (1 42 30, 4 4k 42 18
UL AR
1.3 JRARHEE

HRAJE FURL ColE1 DNA 7 41 B34 4 Kan® £ [

ATCGAGCCCGGGGTGGGCGAAGA A-3' (F %1 £ &b
43 R BRI PE Y VD Smal JRA047 5 o
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F5 P4 Kan" 3£ A B, 24 Smal B Y5 A
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VI s 45 Kan® JE R 19 Bt km-MCS 5 Kpnl fif§ 1]
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DKIS-A2 5|4, 3 843 4> MXANI334 3L B B, %
Spel F1 Kpnl XU EGE Y] )5 , 3% A Spel H1 Kpnl XY 1)
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9 VY/2 P-4z ,30°C FiJRlgE .5 d R AR .
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R — B, HS W A WK/ 6.1 kb —2,
Sacll FE¥IJ5 3845 3.7 kb f12.4 kb B (18 2) i
MW R B iR g 5 H W — 2 Can 2R e
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Fig.2  Restriction endonuclease analysis of the plasmid pZCY1l. 1.

DL2000; 2. km-MCS; 3. lacZ-R6K; 4. pZCY11/Sacll; 5. pZCY11/
Kpnl; 6. pZCY11; 7. N/Hind 1I1I.

2.2 RERZHRK pZCY13 K&

LI DK1622 Jt P 4 h B M, PCR ¥~ 1
MXAN1334 LR SF X R BE MXANI334", B IS W st
e vk &5 R (B 3) R, PCR P71 ) 986 bp
MXANI334' Fr Bs 2 M5 o —  § 1 [ 4f . MXANI1334'
F B2t Spel Al Kpnl XU V) J& % A 284K pZCY11, 3k
75 [R5 B 4 kL pZCY 13, il 3 iR, A Kpnl fif
VIR pZCY 13, 345 7 5 Bl K /h—3 1% 7.1 kb
Ji Bt ; Kpnl F1 Spel XL V) J5 B¢ W5 R BEUI R, 3k
Gy 6.1 kb R B oh #H Mk pZCYL1, 5 O U] Y
pZCY11 AR K/ —%0, 1 kb Jr Bt ol [A) U6 Fr Bt
MXAN1334',5 PCR M\ Jit ki pZCY13 J DK1622 J
A 938 h BE R /D — 3, X 26 25 5 55 433 B )
U5 20 BORE pZCY 13 M )

2.3 ZE#k 2C16-18 MM

W A8 40 TR pZCY 13 HL % Ak A DK1622 4
JH, 38 3k — R[] 95 o 20 K Bk G B DK1622 LA
411 ORF MXANI334 I, 2 Km B P i o | 5 0k 4l
b5 , 3K DK1622 ) MXANI334 33K 53 Bt 58 28 kk
ZC16-18, X545 #k ZC16-18 ffy aph %u lacZ 3 H K

oo & Rk A

1 ZC16-18 TE Ak 4 48 2 5 ke 5 1 7 BLay 5 B AR
B — B, 3iF W BB pZCY 13 2 4 A B ZC16-18 44 £
1 2 3 4 5 6 7 8

B3 [EiEE MXANI334' DNA FE&H) PCR ¥ i fnE iR E
AR pZCY13 HEEYI 2 #7 B PCR IiE

Fig. 3 PCR amplified products of the homologous fragment
MXANI334" restriction endonuclease analysis and PCR confirmation of
the recombinant plasmid pZCY13. 1. DL2000; 2. PCR amplified
product of the homologous fragment MXANI334" with genomic DNA from
DK1622 as the template; 3. PCR amplified product of MXAN1334" with
plasmid pZCY13 as the template; 4. pZCY13/Kpnl/Spel; 5. pZCY13/

Kpnl; 6. pZCY13; 7. pZCY11/Kpnl; 8. N/Hind III.

123 45 67 8 910111213
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4 MXANI334 FENKREFERTH#R 2C16-18 Yy PCR IG4E

Fig.4 PCR confirmation of the mutant ZC16-18 ( AMXANI334). 1

DL2000; 2. PCR amplified product of lacZ with ddH, O as the templat;
3. PCR amplified product of lacZ with genomic DNA from DK1622 as the
templat; 4. PCR amplified product of lacZ with plasmid pZCY13 as the
templat; 5. PCR amplified product of lacZ with genomic DNA from
ZC16-18 as the templat; 6. PCR amplified product of km with ddH, O as
the templat; 7. PCR amplified product of km with genomic DNA from
DK1622 as the templat; 8. PCR amplified product of km with plasmid
pZCY13 as the templat; 9. PCR amplified product of km with genomic
DNA from ZC16-18 as the templat; 10. PCR amplified product of
MXAN1334-lacZ with ddH, O as the templat; 11. PCR amplified product

of MXAN1334-lacZ with genomic DNA from DK1622 as the templat; 12.

RS SRUEER AR Y U h A T 4o ¢

7C16-18 as the templat; 13. N/Hind III.
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o R 43 0 ok R T DK1622 4 A {4 Fil T A
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2.4 EEMIKE R MXANI334 EEHEERI D

FH CTT 16 BA5 - Al o3 At MXANI334 4 A 2R
TG APk 2C16-18 Wiz i fig J1. WK 5 PR, 78
1.5% F1 0. 3% 35§ v BF CTT 4R I, 28 48 #f ZC16-
18 1Y T V&4 Ji T AR 43 301 Ay BT AE R bR DK1622 TR 75 4™
JE 1 AR B 82. 1% F1192. 5% , HLAE 0. 3% I3 i e &
M b, ZC16-18 B V& i Zx S HR Ui R o ik 2 25 ] 78 43
UEW] MXAN1334 FE R4 AR T 23 1 B0 (B R 3K A S
BB RE TR I, MXANT334 J K] BE 2 5 0RG 5K 1 1Y
Wahizgh,

DK1622

1.5% ager

0.3% ager

2.5 HEMBKE R MXANI3Y EERZEBRH
S

L X-gal ‘FARAG I ZC16-18 TR BRI B-F FLHE
TGRS . M 6 i LLE ), 2848tk ZC16-18 T %
B AR € X UL X R B A B FLBE T
fitgi% o 1M DK1622 A% B R4 fith B-F ZLAH 11§ , 76 X-
gal V- AR A (K 6), TERZ K ZC16-18 Gt
Ak Bl B IR L lacZ WA R BT, @t S
MXAN1334 F R I S0 3Rk, 77 A B-2F ZLBE 1 il
R i X-Gal = Az 5o, UL AESE R RE B I, lacZ SETH
IR L 3 S T lacZ JE DR A A7 58 A8 JE
RO Wbk 2C16-18 T % 5 3L i (4 R W
MXAN1334 FEHREfE R IK s HOUL G 45 R 7, 28 78 #k
7C16-18 7¥ X-gal “F-Hz FALKE 37 0.5 h J&5 , 7 #5 5 &2
LS f0 , 3X S T MXANI334 Fe R kiRl

ZC16-18

5 MXANI334 $ENKIERLEHE ZC16-18 7B 4 BB £k DK1622 KIIEZZhEE
Fig.5 Gliding motility of the mutant ZC16-18 (AMXANI334) and the wild-type strain DK1622. Colony expansions were
on CTT medium with 0.3% and 1.5% agar for 5 days. Bars = 1.4 cm.
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BkL e B ARG A b o TR BURL pZCY 1T Y
R BRYTPERE R aph F1H A% PE BRI 6] T OriR6K
ARG T B oh , FAT R K JC R B 1 R L lacZ
A TR 1Y 2 v BE A7 R U, AR AL RE
g o5 F B 3 DA R AT 2 BE /Y 23, 10 EL RE 98 [) I T 52
LR IRE DL o 38 3 B ORI B R pZCY LT, i
PR T B {0 R BR 2K AL bR ZC16-18 (MXANI334 J
PR AR 3% AR BR ), 2 X R A8 Bk ZC16-18 4z 3
RE J7 B9 73 ATk W MXAN1334 5 DRI AR 75 2 1 e
@K R E S Jz ) B8 Jy Bk B W A B S T
MXAN1334 FLH N )45 FL N lacZ T MXANI334
BN R GR N O HE AT T b, BT AR B OR
MXAN1334 FENREW Rk, H AR LR

T IR A W G (A R R A B AT IR 2 5
AP B IR T A AT R A e S 1, A BRI T
RERTT ST, 476 AR 06 5 125 AT RE 2 5 B AR 1R 2800, fi A7
TR — R T B W R D e s G o TR R AR
SCHESE B R GEHEATRG BRI N D RE 207 , 7 3R A HE
AR SEALRR R IO 5 30 5 2R I RS 4

»

ZC16-18

{4 7 2 G 35 PR ke 2 38 4% b o W X 3 IR Ty e kA T
YGUE ., A, JEAZ A 4 v I DR A B SR A B R R 5
B, — BT 7, 35 DR B A A 9 I 4 ol L S R B R
PRI H X A BL R 8 A 5 PR 3 gk R 4R A A
PRI ARG ) L3 S 7K P S — 7 R % Jo I 35 R L 52 1) 3%
TR L, PRI A AR SCHE ST (1 22 55 6 0% X5 Rl K 1 3 (A
BT/ R TR i WRAEK i s 8

FERTHASCIS o FRATT G B AE 1. 5% F1 0. 3% 3
By B CTT AT I, 55 B A= B o Kh BR i HW-1 A
o, e misC(MXANI334 [R5 FE ) 4 AR 16 98 28 #k
HL-1 B V&5 24> I AR T 90. 4% Fi1 84.2% -, i
SR, 6 3G R T AR SCA B MXANI334 3 A TG 28 78
Pk 2C16-18 T ¥ 9 J 1 A A [ A% AR B (4 B oA
17.9% F17.5% ) . X $e45 R WoR , MXANI334 )46
ARG T # A ER B DK1622 iz 3l G 1 19 5% i iz ik
F omesC 3 A S TGN HW -1 32 0 58 1 (9 52 w0, iF B 5
MXAN1334 789 (R 3K I DK1622 iz ) of ## vh & %
BIE FHAH E  mesC 3 IR 7 T P 1 R R BR 3 HW -1 42
Bl B bR BE & ¥ T I B AR .

DK1622

B 6 MXANI334 EEFRIKERL S
Fig.6  Expression analysis of MXANI334 gene. The mutant ZC16-18 and the wild-type strain

DK1622 were inoculated on CTT ( X-Gal 40) plates and incubated at 30°C for 3 days. Bar =

1.2 em.
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SR SAT AR AT, AR B E L,
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Construction and application of plasmid pZCYl1ll for
analyzing gene functions and expressions in Myxococcus

Cuiying Zhang, Ke Cai, Hongwei Pan, Hong Liu, Yuezhong Li”

(State Key Laboratory of Microbial Technology, College of Life Science, Shandong University, Jinan 250100, China)

Abstract ;[ Objective ] To construct a plasmid for analyzing gene functions and expressions and to study the MXANI334
[ Methods | We constructed the plasmid vector pZCY11, amplified
MXANI1334 gene fragment from M. xanthus DK1622 by PCR, and inserted the fragment into a site upstream of lacZ

gene in Myxococcus xanthus with the plasmid.

resulting in the recombinant plasmid pZCY13. The plasmid pZCY13 was transformed by electroporation to DK1622,
producing a mutant ZC16-18 (AMXANI334). [ Results] The plasmid pZCY11 carried the resistance gene aph as the
selectable marker, the replication origin of OriR6K and promoterless reporter gene lacZ. We examined the swarm
expansions of ZC16-18 on CTT hard and soft agar, and the result indicated that MXAN1334 gene was probably involved in
gliding motility in M. xanthus. In addition, B-galactosidase activity of ZC16-18 was detected by X-gal assay and the blue
color developed was used to mark the colony growth. Time of colour showed that MXAN1334 gene was expressed in the
early stage in M. xanthus. [ Conclusion ] The plasmid vector pZCY11 made it more convenient for the study on functions
and the expressions of target gene in M. xanthus.

Keywords: Myxococcus xanthus; insertion mutagenesis; gene expression; lacZ; gene required for gliding motility
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