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proB ’
430072
PCR 1.3kb DNA
proB~
DH5«a 2% 4%
DNAsis 122 ~ 1235bp
370 - 10 -
35
Genebank
168 81% 90%
proB proB
proB
Q785 A 0001-6209 2002 02-0163-06
K +
12
OpuE ProV ProW ProX ProZ °** Y-
GK - GPR A - -5- P5SCR
GK
GK
5
93151
NaCl 1.4mol/LL. NaCl
33.3mg/g
93151 ¥ 93151  GK proB
1973 -
2001-06-04 2001-09-26
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1
1.1
1.1.1 Bacillus subtilis 93151
CCTCC 1.1252 p90c rec . araA lacproB recA
CGMCC E. coli DH5a supE44AlacU169
$80lacZAM1S hsdR17 recAl endAl gyrA96 thi-1 relal pMD-T
pUC18
1.1.2 pMD-T PCR TaKaRa
Sigma LB
7 BM NH ,S50,1g K,HPO,7g KH,PO,3g MgSO,
7H,0 0.1g 10g 1000ml.  EM BM
0.5¢/L
1.2
1.2.1 DNA 93151 DNA
8
1.2.2 PCR Gen Bank proB
168  proB PC/gene proB
5" -CACAAGCGCGTTCAATCAAGGTGG-3' 5'-CAGTTCTTTGCG-
GAGTCCGTTTGC-3" PCR TaKaRa  EX-Taq PCR
D94°C 5min @4°C 2min @94°C 1Imin @D54°C 70s ©72°C 2min ® ®
30 ©®94°C 1min D55°C 2min ®72°C 10min (04°C 10min
1.2.3 pMD-T
1.0% pMD-T 5:1
16°C 30min DH5a
X-gal IPTG  Amp 100pg/mL. LB
1.2.4
1.2.5 pM-
Dp-8 7 ProB~ 1.1252 Amp
EM 37°C 24h DH5a
Bl 37°C 48h
1.2.6 M13
2
2.1 PCR

TakaRa Ex-Tag PCR © HERFEREMEMFRFNATIRESHEER htto//journals. im. ac. cn



28 WS A EF AT EBERER YA proB W REFIRIE 165

17 0.8% KBS BB B ok, 5 S 93, £ 4 1.3kb M B H — &
#(E D, 5752 an KB DES . ARERT
B WIS, %6 T TakaRa (9 Ex-TagPCR AN &, ERTE
LA-PCR M L BE b3 — b M T K48, BF 3 ~ 5' SN MR IE
EEL A R RE RECROY M, PR R
A& R AT EA RN RE R ELTRME, £
7oA X-gal JIPTG 1 Amp(100ug/mL) ¥ LB F#7 b F I (1 B35 0 ik
i ERE, SR AKREERET.
2.2 HARBMEE

MEAKBMEL TrREE 24 MOGEE, BB, #T
SRR, SRR 0% WELFEMSBERFEEA
ME R Pk 4 A TRBHE Konl. Soll IS ERANBRK T H. E1 PCRY @&
H% PCR ¥ W F=7E 3" & i — dA, 0 T-#R K 3' WA — Fis.1  Amplification production
A AT, %3 it A N R SR BT AR LA PR T B AL PR .
Wb, RREFA L fpnl RESVIE, BRI— 52 4.0k g |22 Fown
BB ) Sall ) kpnI SUESBY], W AR BIBAMN , KADAHIH 2.7kb o im mecker.
#1.3kb EfT. MBERMBAA,FEETR B, X/ 2.7kb
1 1.3kb,

EFTPER 4 PR F, BT Kl BY)
KFEWTEE R K EEA (B 2,5 2 %8, pMDP-
2)s— M H—&H, ATUMBIANEEREA(E2,%3
Y& ,pMDP-8) F JHl Kpnl. Sall W EEH] 5 /= £ PO 24, T
RMETCHIIEBAR BN E AR 2,5 4 KiE, pM-
DP-8).

2.3 K B RO Th Ak 5 5 F0 3 ok W R £k AR T sl RE

W FE RS A EMEASNR R B EMH R R %L
proB” B KIGFFEE 1.1252, k@8 KBH AT XL EE
ARBEHE proB BE , fER B A TR v-BFEBHH
B, 5 AHFEE 1.1252 SRS B E #b .

%2 EARRNBTSEE A& FRH K E DHS HEBNERBELER
Fig.2 The analysis of enzyme 1.3, ampli- JHA JFORL 89 K #F B DHSo, 53 Bl 8 M AE SRR BE N 1%
fication production of PCR; I. ADNA/EcoRl 2% 3% 4% 5% F1 6% I M A4 E Bl HIEEEFE
+ Hindl Markers 2.pMDP-2/kpnls3.0M- k3% % 1R & B 41 OB 9 DHSa ER AR B B
e DRl s 3 5 R 8 01 2 29% , T & A B ALIRAL (pMDP-8) K B B

BN 4%, XULHSME poB BE RS A, BA5E
BEAE R F A DHS. MR8,
" Rudulier £ 3t A HENIREZR, BERAXBHENEERAE=EBAH CK 8
EREMEES, S ERMEAR, AR EERNHEEEMBINER, MHRE —HH
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5" (CACAAGCGCGTTCAATCAAGGTGG) TACCACGGAAAGCCCACTTCGTCCTTATTTTTCAGGACGGAA

-85 -10 8BS
TCGCCTTTTTTTATTGATGAGCCCGTTTGGATTGATTICCACGAGGAGARACT
RIEF AR AAG CAG AGA ATT GTT GTG AAA ATC GGG AGC AGC TCG CTC ACA AAC AGT AAC GGA AGT ATT GAT GAA GCC AAA 200
M K K @ R T ¥V YV K T G S S S L T NS N G S 1 D E A& K

ATC AAG GAG CAT ACG GAA GUC ATT TCA TTA  TTA AAA GAA AAC GGG CAT GAA GTA ATC CTC ATT ACC TCA GGC GCG 0TG 278
I & € d& T E A T § L . ¥ E N G H E ¥v-©I L T T § G A Vv

GUA GEC GGT TIT TCC GCT CTC GGC TAT €CC GUG CGC CCC GTT ACG ATA AAA GGA AAG CAG GCA GCC GCC GCG GTC GGC 356
A A G F S A L G Y P A R P Y T T K G K Q A A A A V ©

CAG ACG CTT TTA ATG CAG CAA TAT ATG GAC CAT TTA AAA AGA TAC GGT CTG ACG CCG GCG CAA ATT TTA TTA ACA AGA 434
Q T L L ¥ @ @ Y M D H L X R Y G L T P A ¢ I L L T R

[y

AAT CAT TTC TCA AAA AGA GAG CGG TAC AGA AAT GCG TAYT GCC ACG GTA ATG GAA TTA TTG GAG CGG GGA GTC GTG CCG &
N D F S K KR E R Y R N A ¥ A T ¥V MW F L L E R ¢ ¥ V P

ATT ATT AAT GAG AAT GAT TCC ACA TCA GTC GAA GAA CTG ACG TTC GGA GAT AAT GAC ATG CTG TCG GCG CTT GTG AGC 590

I T ¥ E N D S T S ¥ EE L T F 6 B N D K L S & L v 5
GGC CTG ATT CAT GCA GAC CAA TTA ATG ATT CTC ACA GAC ATT AAC GGG CTG TAC GAT GCC AAT CCC AAT GAA AAC CCT 668
G L L M A D @ L M I L T D I NG L Y O & N P N E K P
GAC GCA ARG CGG TTT GAC TAT TTG AGT GAC ATT ACA CCT GAA TTG CTC GGG TAT GCC GGA TCA GCG GGC 1CG AAG GTC 746
DA K R F D Y L T B I T P E L L G Y A G S§ A G S K v
GGC ACC GGA GGC ATG AAG TCA AAA CTT CTC GCT GCC CAG ACC GCA TTG TCG CTC GGA GTT AAG GTG TTT ATC GGA AGC 824
6T 6 G M K S K L L A A QT AL S L &V KUY F I ¢ T
GGT GOC GGA €66 GAA AAA CTG AAG GTG ATT TTA GAC GGT AAR GOC GAC GGC ACA TAT ATC CGT GAT AAA GAG CTT TCC 502
G A G R E K L K ¥ I L D G K G DG T Y I ¢ D K £ L S
TCC GTC AAT AAT ACA CGG CAA TGG ATC ATG TTT CAT TCT CCG ATA TCA GGG GAA ATC ATC ATT GAT GGG GGA GCG GAG 980
S ¥ NN T R Q ¥ I M F K S P I § 6 E I I I 0 ¢ ¢ & &
CAG GCG ATG ATU CAT AAC GGC TCA AGT CTC CTT CCG GEC GGT GTC GCC GAT GIC TGC GGC AGT TTT CCG AAA GGG GCC 1058
Q A M 1 H N G S S L L P A G VY AD Y C G S F P K ¢ A
GTG GTG GAA GTC AGA GGT CCC GGC GGC ATC ATC GGC AAA GGG CAG ACG CAT TAC TUA TCC GAT GAG ATT TTG GAA GCC 1136
vV E Y R G P G C 1 I 6 K G QT H Y S S DOE 1 L E A
AR GGG MG CGG AGC GAT CAG CTT CCG GGC GCG AAG CAG GTG GAA GTG ATT CAC AGA AAT GAT TG GTG AAT TFA TTT 1214
K G K B S P @ L P G A K Q V E VYV I H RN D ¥ ¥ N L &
GAC GAG GGG GAA AAC AAA [TGA 1235
D E G L[ N K %=
GTGAAGTATTUCAAAAAGCTGLCTTGOCAAAAGAAGLGGLTROCGAARTRE TCATCAAAALGACTGCTGARAAARACGAAGCGLTCCATGTATT (GCARACCOACTECG
CAAAGAACTG) 3 1357

B3 poBEEMNBERFIAGENEERSY

Fig.3 Nucleotide sequence and coding sequence of pro3

inatiatien codon; stop eodon; AAA the best flanking sequence for translational initiation ; | TTGATG| typical —
35 sequence;m non-typical — 10 sequence; |GGAGG| ribosome-binding site; next initiation codon.
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2 proB 167

10—13

proB
proB proB
GK GK
proB
2.4
1357bp 3 DNAsis
122 ~ 1235bp ORF M13
ATG TGA 370
- 7bp GGAGG
RBS -10  TTGATT -35 TTGATG
ATG
7bp 7bp = 2bp
ATGAAA
14 15
proB
2.5
ProB Gen Bank
237 Bacillus subtilis168
81% 90%
58% 72%  Bacillus subtilis 168  ProB 354 93151
ProB 370 C Bacillus subtilis168  ProB 16
30 proB
[INEND GDNDM GTGGM
Thermus thermophilus GK
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Cloning and Expression of a Osmoregulatory Gene
proB from Halotolerant Bacillus subtilis

Zhang Xiaoqing Cao Junwei Zhai Chao Cheng Jianjun
College of Life Science  Wuhan University ~ Wuhan 430072 China

Abstract A 1.3kb fragment is cloned from halotolerated Bacillus subtilis 93151 with PCR amplifi-
cation method and its positively-directionally inserted fragment can complemented with proB-E . coli
by function test. Halotolerated ability of E. coli DH5a having this recombination plasmid rises from
2% to 4% in minimal medium. The nucleotide sequence of this fragment is obtained by primer
walking method. Nucleotide sequence of this fragment 167 ~ 1269bp translates a protein which has
370 amino acid by sequence analysis through DNAsis program. There are non-typical-10 sequences
typical — 35 sequences and a Ribosome binding site of this fragment in its upstream sequence and
there is flanking sequence which has best efficiency of beginning translating. Homologues compari-
sion. of nucleotide and amino acid sequences of this fragment and those of gene in gene bank shows
that homogenous of Nucleotide sequences and amino acid sequences of this fragement and Bacillus
subtilis 168 are respectively 81% 90% which prove that this gene is certainly a proB gene. This
protein translated by this fragment has several absoluter conservative domain which have been corre-
lating closely with forming active center of enzyme and tri-dimension structure of active center com-
pared amino acid sequences of this fragment and proB genes of thirty kinds of different microorgan-
ism

Key words Halotolerant Bacillus subtilis proB gene Cloning Sequencing
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