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Fermentas Lithuania DNA
a-2P
5- 4- -3- -B-D-
-B-D- ONPG

Southern HBSNSR220
Corporation USA
X-gal O- New Brunswick Scientific Edison NJ
Sangon LC-10ATvp Shimadzu Japan
1
Table 1  Strains and plasmids

Thermo Electron

CLASSIC C25KC

USA

Strains and plasmids Relevant characteristics Sources
Strains
E. coli
DH5«a D80 lacZAMI5 A lacZYA-argF U169 hsdR17 recAlendAl thi-1 Lab collection
SM10 F- thi-1 thr-1 leuB6 recA tonA21 lacY1 supE44 Muc* A~ Km" Lab collection
Pseudomonas sp.
M18 Wild type PCA  Plt producer Sp" Rf' Lab collection
MI18SZ rpoS gene inserted and fused with lacZ in frame Sp" Rf' This study
Plasmids
pBluescript SK + cloning vector ColEl replicon Ap" Lab collection
pGEMS pGEM-T easy vector carrying 1.0kb PCR fragment of rpoS Ap" Lab collection
pBLS pBluescript SK* carrying 3.1kb EcoRI-Xhol fragment of rpoS Ap" This study
pNM481 "lacZ fusion vector Ap' Heeb S.
pNM482 "lacZ fusion vector Ap' Heeb S.
pBLSZ rpoS inactivated and fused in frame with lacZ in pBluescript SK*  Ap' This study
PEX18Gm gene replacement vector Gm" oriT* sacB* Schweizer HP.
pEXGSZ rpoS inactivated and fused in frame with lacZ in PEXI8Gm = Gm' This study
pRKS1 cosmid containing the rpoS gene screened from genomic library of Pseudomonas sp. M18 This study
pRKS2 cosmid containing the rpoS gene screened from genomic library of Pseudomonas sp. M18 This study
1.2 ODg, 3
Luria-Bertani LB 1.6 P-
37C ’ M18
King' s medium B KMB 28°C P
15 ~ 20g 50ml. KMB 250mL
180r/min 220r/min 220r/min 28°C Miller
pg/mL Ap B- ’
100 Gm 40 Sp 100 2
1.3 oS
2.1 moS
DNA pGEMS oS PCR
Southern 2 pRKS1
blots 9 pRKS2 pRKS1  BamH1 EcoR 1
pGEM-T oS PCR EcoRV HindIll Pst I Sal I Xho 1
MI18 11  DNA Southern
1 0.01pg
DNA Club DNAMAN 1kb DNA Ladder Marker
BLAST
1.4 rpoS
. lacZ 4
B 3kb EcoR | -Xho |
1.5 pBluescript SK +
MI18 M185Z pBLS
KMB 28C 8h oS 1005bn 334

ORF. .
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rpoS ATG 390bp St | RpoS 130
3164bp 8 -'lacZ
GenBank AY728157 pBLSZ
ropS rpoS lacZ
EcoR1 Xho 1 pBLSZ
RpoS P . aeruginosa PAO1 RpoS 6.1kb  moS-lacZ EcoR 1 -
99% ° Sal 1 pEX18Gm 2
M1 2 3 4 5 6 FTM I 2 34 5% 6 7 E . coli DH5a
a-
pEXGSZ E. coli SM10 E. coli
SM10 pEXGSZ
2.3
1 A Southern B E. coli SM10 pEXGSZ
Fig.1 Restriction map of positive clone A and Southern blot analysis M18 ZOHg/ ml,
B . M. 1kb DNA ladder 1. EcoR I 2. EcoR [-Pst |
3. BamH1 4. EcoR1-Xho I 5. EcoRV-Xho I 6. HindIll- 100pg/mL
XhoT 7. SalT. 500p.L
2.2 rpoS lacz 100pul. LB
rpoS-lacZ LB 37°C 18 ~ 24h
moS  lacZ LB Sp'*  Gm®
pBLS  3.1kb oS Stu 1 100pg/mL LB
Stu 1 5~10
pNM481  lacZ " Sp™ S$pPem* 1B Sp™®
pBISZ 2 2 G LB Sp'”
pNM481  Sma | -Dra | lacZ 4
3.0kb 200 1 M18
LcoRI M‘ BamHIL Sall  PsiI HindIIl 8th coden lacZ TPOS M18S7
{}AA TIC co6 66 ATC LT caa &CT 6CA 6eC Aac CTT acT ool 2.4 IPOS MI18SZ
- i ______________ M18SZ M18
‘ PNM481 3
4.0
Xhol  ATG Stul IicoRI
R Lw. pBLS M18SZ
i M8 172 oS
ATG GCA ACT CAA............ GAA GGC AAC CTA Gdc CTG ATC.....
1 10 380 390
oS
56
2.5 oS M18SZ
2 pBLS  rpoS lacZ
X-gal 60mg/mlL LB 37°C 18 ~ 24h
Fig.2  Construction of rpoS gene fusion with promoterless lacZ in

pBLS. * indicates the Stu | site where the promoterless lacZ was
inserted in.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



712 GE Yi-he et al ./ Acta Microbiologica Sinica 2006 46 5
or B- lacZ
G| —e—Ms e —o—8 N
i —0O— MI18SZ / RpOS
o
6 L
589 o—a0o &
QS 4t O—0-—
/ i \D——D—D rpoS
o rpoS
2t /0
o= L . . Southern PCR
0 10 20 30 i(})l 50 60 70 80 Southern PCR
3 M18 Mi18SZ KMB
Southern
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Fig.4 B-Galactosidase activities detected in mutant M18SZ or wild type
strain M18. Each point is the mean of three measurements * standard
derivation.
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Construction and identification of rpoS gene inserted and fused in frame with
the promoterless lacZ in Pseudomonas sp. M18

GE Yi-he' > XU Yu-quan'"
!'School of Life Science & Biotechnology — Shanghai Jiaotong University ~Shanghai 200240  China
2 School of Life Science  Ludong University ~Yantai 264025 China

Abstract With hybridization in situ and Southern blots an EcoRI-Xhol DNA fragment of 3.1kb in length containing an
rpoS gene and its flanking sequence was first cloned into pBluescript SK to generate pBLS by screening the genomic DNA
library of Pseudomonas sp. M18. In order to identify the potential factors involved in rpoS gene expression and the
regulatory mechanism of RpoS in strain M18 the rpoS gene was inserted and fused in frame with a promoterless and
truncated lacZ gene and a mutant named as M18SZ was then constructed through homologous recombination. Growth
curves in KMB medium indicated that loss of RpoS made the mutant strain M18SZ more sensitive to alteration of some
environmental factors. With detection and comparison of B-galactosidase activities from both the wild type strain M18 and
its derivative M18SZ cultivated in KMB medium respectively it was found that the expression level of -galactosidase
activities in the mutant M18SZ was high and could come to 480U. Expression of 3-galactosidase activities of the wild type
strain M18 in KMB medium was not almost detected during its whole growth phase. With these results it was confirmed
that the rpoS gene did be fused in frame with the truncated lacZ gene in chromosome of the mutant M18SZ. Meanwhile
it is suggested that construction of a mutation which is made with fusion in frame with the truncated lacZ gene may be
verified by detecting its 3-galactosidase activity not using Southern blot or PCR.

Keywords Pseudomonas sp. M18 moS lacZ Insertional mutation Fusion Identification
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