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Amp 100pg/mL Km 10pg/mL
1
Table 1~ Strains and plasmids
Strain/plasmid Genotype/phenotype Reference/source
E.coli TG | supE hsd A5 thi A lac-proAB F'  iraD36 proAB™ lacl’ lacZ Laboratory stock

B. subtilis BR151

B. stearothermophilus

A M15  wpC2 lys-3 metB10

1pC2 lys-3 metB10

Laboratory stock

K1041 5
1521 6
pPGVS K Amp® only in E. coli Laboratory stock
pGI211 Ap" pBR322 carrying the 1.86 kb EcoR | -Pst 1 fragment from Laboratory stock
T521 that codes for PgiB
pJLAS03P Ap" derived from pJLAS03 carrying the 0.98kb pheB structural 7
sene which codes for CatO; ase
pPGVPB452 Km' Amp® only in E. coli a 0.45kb upstreani region-of pgiB This study
and pheB structural gene fusion in pPGVS
1.2 DNA
DNA E . coli 4
New English Biolabs Biolabs
Bacillus subtilis 8
B . stearothermophilus 59 BIO-RAD
1.3
10 T21 pPGVS5 48C 5% vl
v Km + LB 48C Ago 0.31
4mL 0.2mol/L pH6.0 ImL 3mL
N- -N'- N-methyl-N’-nitro-N-nitrosoguanidine NTG Aldrich
250pg/ml.  48°C 90min
LB 48°C 3h Km + LB 65°C
LB
1.4 DNA
" Perkin-Elmer Applied Biosystems
ABI377 Qiagen
DNA  PCR
1.5 PCR

72°C 5min  PCR

94°C Smin 94°C 30s-55°C 30s-72°C 45s-25cycles
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2 pgiB 452bp 177
1.6 CatO,ase
3
2
2.1 pPGV5 Tr65
pPGV5 7.7kb B . subtilis pPL703
E . coli pUC4 EcoR | E . coli/ B. subtilis
P. Dhaese pPGV5 kanamycin nucleoti-
dytransferase KNTase kan Staphylococous aureus
pUB110 2
pPGV5
B . stearothermophilus TS21 NTG  T521 pPGVS5
LB NTG 90min 50.9%
65°C Km + LB 138
17 61°C Km' Km® 2
2 T521 pPGV5 Tr
Table 2 Kanamycin resistance of T521 pPGV5 Tr  mutants at different growth temperatures
Growth temperature/ °C
Type of mutation Number of mutants
48 61 65
1 13 + + +
I 4 - + +
+ Km' - Kuo'.
Tr 1 DNA
B. stearothermophilus K1041 48°C 61°C 65C
Km' Il DNA K1041 61°C 65°C
Km' 43C Km® KNTase
2.2 pPGV5 Tr65 kan DNA
kan ? kan 759bp
KanP1 5'-CAAATATTCTTATTTAGAAAAGCAAATC-3’ kanP2 5’-CCAACATGAT-
TAACAATTATTAGAGGTC-3' 1 DNA  kan
DNA +238
G T 80 Asp Try
pPGV5 165
I Tr E . coli TG 1 37°C Ap/Km + LB
KNTase Kan
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2.3 pgiB BE L 452bp F B 5 pheB HEEEE RS R pPGVPB4S2 i

ki pGI211(4.5kb)H & B. stearothermophilus T521 B ¥k 1.86kb W pgiB L , 5 4
Wr& AN 1.33kb FFREEHE ¥ 452bp JF IR EE—N5 B. subiilis B "R B #)3 3
FAIRMLLA - 35 X : TTGAAG M1 - 10 X : TTTTAA, B X 2 B BE 35 2% 16bp. TERIGHH F
ATG L i#f 9bp ML FEFE— 15 B. stearothermophilus 16s RNA (] 3’35 5 #h 89 9bp I SD FE %1,
AGAAAGGAG™,

AT pgiB BRRIAZE B HE B, RATUM A CatO,ase 2 H pheB 1 H
EERBAFRBN TFHRUBEN LR ERFRITE B, pumilus RBABRILBELEH
(chloramphenicol acetyltransferase, CAT) 2B cat-86, 18 T 452bp 7 5-pheB HEREF RS
JEBL pPGVPB452( /8 1), 1B peiB HE B DNA 5P EH 5B MERFE T ATC MiF
S BiEH T IE K 1151 49 : pgiBP1(5'- CGGGATCCTTAAGATTATGACTA-3' ) #l pgiBP2(5’-ATC-
CTGCAGCCATATGACACTTC-3') . 7E pgiBP1 3|49 5' M5l AT —4 BamH 1 BGHI 67 05, £
pgiBP2 51 5" WG BISI AT Nde T BEYI{U &, LA pGI211 94845 , # 4T PCR ¥ 4%, 15 3
0.45kb ZEL MY =%, Fl BamH 1 0 Nde 1 XUB§ ¥ 3 Bl R ¥ /5 119 DNA H B ; JBE pl-
LASO3P 2 pheB H:E I H R BTN, 1 H 981bp pheB G EE , F Nde T 71 Sal I WEFH
pILASO3P, HE i e, 2K F B BT 0.98kb BY/NA-BE; Fi BamH I Fi Sal T WEE VI SR B 3 T
W) ik pPGVS5 (65 ) , B JBE FB 3K & Ie 12] i B 4 A Bt 5 1 3R 1458 B A BB ) o BE 48 T4 DNA &
BEBETZHTEER . %L E.coli TGI . 8 Ap+ 1B R ERFELAT ,H BamH 1 #
Sal T BRI JG Ik 7 A B A0 1.43kb B EMAFRRL, iCH pPGVPB452(9.1kb),

PPGV5(7.7kb) PILAS03(5.8kb) pGI211 (4.5kb)
EcloRI BmIzHI St Pul Mm{lINIoaINdeIanH[EMIRI-?GII
L J I FgiBP2,  EeoR [
_ cat- B pheB PEiB FeiBP1
Amp’ Amp*
EcoR 1 Koo' gl Amp
Nde T /5al Il PCR
Nde 1 /BamH]1

Sal I Nie 1 BamHT mm Nie |

BamH1/8a T

BPCVEB4s2 (5. 1kb)

452bp  phe  om-86
WE
Ko

B 1 452bp ¥ 5l-pheB i85 X B i 7 8 & A # pPGVPB452 fi# e

Fig.1 Construction of the transcriptional fusion between the 452bp sequence and pheB reporter gene
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FBL pPGVPBAS2 (BB % 7 0 3k B 1A 2,

2.4 pgiB BA EiF 452bp REREARE
BERNEHFIhEE

TG 1 (pPGVPB452) F Ap + LB F 4k F i
BAFTFICHFRKRBERRE A 0.5mel/L
FE_BBEREFRLE, RALTHEEY D
HE, MBEIYAEEE BRELTER
DNA 54k B. subtilis BR151 B&3Z 7540 B , [) ¢
MEAFREASE _BBFEAEERE, &
R HATHREREE, MBEAIOGEE,
FREZEREHLETHER EhREaAR B2 HRRAEN pPGVPBS2 MBI EE

pheB g7 pgiB HEE R 452bp =210 aj Fig.2 The restriction analysis of transcriptional
T i % fusion plasmid pPGVPB452

1.\DNA/ Hind1l ; 2. pPGVPBAS2;
Fi132 BR151(pPGVPB452) k. DNA,, iffi i 3. pPGVPBAS2/ BamH [ -Sal I .

BEB &L B. stearothermophilus T521, 4%
Km+ LB i EFARBEERNEAF ESE_BBERRERLE, RAUFERLTFA
BEAEHACHEE AAFMEFREERFRFRE KB SRBEEENE CatO,ase KI5
5, G RFYUITE T521 15 £ pheB B F B RIL, IR T521(pPGVPB452) A B, £ KT
%52 WS pPGVS(165) b MY FEA K B Ib R B 4 BR 2K ;i — 25 3 3R B9 pPGVPBAS2 H47 T
DNA BRI A, FAERS XD RENFIZLE—B(FI) , FHEFRELTD
BB 452bp FEMBZERFABRE RERT ., I W pPCVPB4S2 B E L
B . stearothermophilus K1041 Bk , ZIMTE K1041 78 £ F 452bp A B R BEHE 2 pheB A
Fik. LREFRULIITE B . stearothermophilus 76 X MM ¥ pgiB A L ¥ 452bp BFIBH
STk,
3 iw

NTG B35 TR BN, HEL NTC HAERMNBED 1 F Tr 2488, B
DNA PRI HTIER T kan ZEK + 238 UBEEET C-THRAEET NI EHBER
T KNTase MR, BB FHR S TR R pPCVs EH THAERAPAEFIN
S¥. RAALBRETRREN pheB ZEEENMEER . HHEY Cat0,ase WHAME T
HATE MNRERESD AR ENE" . Calase S E_BMMEF R, R
R AEEAN 2 BEC R TR 7 A BB KRN, A AT 40 M R
SER M S, AR LA E B S IS A L g T E e R,

i 1 5 Fe @l & AL pPGVPBAS2 EHEE AMEHEST, BIIEHEREE E. coli W
B . subtilis 78 £ pgiB B H L ¥ 452bp FFIARNEEH B MFA R E pheB EHBFEBIRE
FE, MAMEHS cas6 RENER(ERE);BERERBERE B. stearothermophilis
T521 LA B B. stearothermophilis K104! PE A RBE REHR., A TH LI X—LRE
REBORAERSITHERIIMTET 452bp B B ¥ 1.77kb FF) , RBEL E 452bp K
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Analysis of Function of the 452bp Sequence Proceeding
the pgiB Gene in Bacillus stearothermophilus *

Chen Lanming Qian Ji Sheng Zujia Mao Yumin
Institute of Genetics Fudan University Shanghai 200433 China

Abstract By random mutagenesis with chemical mutagen N-methyl-N'-nitro-N-nitrosoguanidine a
shuttle promoter probe vetor mutant pPGVS5 65 was obtained. A single site mutation from G to T
was discovered at nucleotide + 238 of kan gene encoding kanamycin nucleotidyltransferae by se-
quence analysis. Using the gene pheB that encodes thermostable catechol 2'3-dioxygenase fromBa-
cillus stearothermophilus FDTP-3 as the reporter gene a transcriptional fusion plasmid pPGVPB452
was constructed and electroportated into B . stearothermophilus . By analyzing the reporter protein it
proved that the 452bp sequence proceeding the coding region of phosphoglucoisomerase pgiB gene
from B. stearothermophilus T521 which contained a putative promoter by sequence analysis but has
no transcriptional activity in B . stearothermophilus .

Key words Bacillus stearothermophilus pgiB gene 452bp sequence-pheB reporter gene fusion
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