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# E RAPCREAY [ sacB RENMEBH T - FSFH, HFHTEOFFIEHASES
WEFRAE - ERMERANENRE ERET T - ROMARN T BRREIRE
PSA60. ¥ pSAGO ¥ (LA RLF AT QB0 j5, o — JEM MR INTE sacB RIS 3 T — 5
SHANBENREEGES FRERE, KA ERS.

XA FILE - EHHEE, BRFAFE. HEFHTE

HE R EH TRESEMSRRESMEANES, BANRRINTBREEA
MEM AN, HARERAEREFRHEFHREK T —REXBHERK, XEEEH
ERXRAFE MR ERENEABUBRER T HZRr R e, X D%
M SR O TR I RS I = T 1 BB FA A RS B SF AL DBL04 K& DB403Y, 8 TR B IE
BB o, FEAREERIOCEKERS) NEEFYTE TARECTESE
. MBIESEERE | PRAGEAN THEMEFAHERSEFENRE. RRH
HEXE S (levansucrase) J2 F RO B 4 I — R B SMES. M sacB BRI, H & X2 RE
MESP. P sacB BHWEME FAUTEMRERLER 17 oI g8 E SIME 0 P H &
BRI A E)(sacB BEZEAMBE RBIEAN, MERNEOBEBNE AR ILHAE
B BMEFEAENMNEENYHER. AXREsacBEREHF - F5FINE
. #RUER [ SRBEOHNEANKRFRE o BHMEECHEFHRTREPN

1 MRArT7 %
1.1 @Fh S Bt

X B kT i ( Escherichia coli) DHS a (sup E44, AlacU169, hsdR17, recAl, endAl,
gyrA96, Thil relAl) & PCR ¥4 % ik, fATRE. & B 8 (Bacilhes
subtilis) QB1098 (amy) 2 A 9™ 1 FI B B F ok 524k, i Steinmetz {§ H 32 {ft. BB
pCR™II {(Knv, Amp?) %]/ T2k PCR - # iy 8RBk, # 14 Invitrogen /% A.

* AR ABRPREEE R,

~EiRfEE.
AT 1942 1 18 H s,
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pUBA20 2 & s 2 #IAT B8 ( Bacillus licheniformis) «— JEKYRE 3L P (¥ 7% B 3 4T B A
B, HEEREY
1.2 ERE

MBI F MBI R L- RGNS #EFRTFARAH GML GMII
BFHEY, &R MMCH 8321,
1.3 FE#AHA

ALRITAR A T4DNA F#E8% % GIBCO-BRL A n] ™ &, EEHMR
B, EXHFBEEWA Sigma AR, HENEEMH M. PCR ¥ 1 Er H AR
Hi Invitrogen 24 A A &
1.4 DNAKNRE SRt

R B 168 Jefafk DNA fO# % Marmur B 7 3517 R 0 B 1 3 Fu /0
B& IR DNA Y], &, KB 5 L1 # Sambrook i 4 %, #iRZFHH
Wit {5 M8 Spizizen LY.
1.5 PCR ¥ 8B M7 Hao L

& Invitrogen 4 Bl & 1R HL6 7 .
1.6 PCR F=#1f) DNA RIS 4

% Sanger (AR B 2& k4P
1.7 a— EHERENME

DNS #,

2 IREXR

2.1 sacB BEBBFRESFIINTE

2.1.1 PHEsHMIZITS AR RIBCEEMN sacB XEM£FAY, BRI THEA
Bi(AE 1),

2t 1 . ST -CCGGATCCATCACATATACCTGCCGT-3’
(5’5 BamHI

Bl#2 : 5 -GCGAATTCACTGCAGTCGCAAACGCTTGAGTTGC- 3
(3°%) EcoRI Pstl

M1 st
Fig. ! Primer design (dark letters indicate sequence unmatched with sacB gene)

BIEFERE: (1) E S % E¥in—4 BamHI i &, 7€ 37 %514 T ¥eim Pstl
A0 EcoRI fii di, Pstl fi i 7K FEANE o — BHBEENKR/FF], EcoRl
MERNTEED A EETE; (9 o— EhHBERED 3 Wyl Pst GG, #
B E AR R IERN; (3) 7 BamHI } EcoRI 7 ST A E P M CG. S MM3I
W2 HPLC ik G Bk L ik o —&&7H.
2.1.2 sacBREBE - ESHFINT G rif: W lug T FHFHE 168 3Ok
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DNA {E#i{R, a3 25 EFREG PCR AT, 58879 2 B I v 0K 5 o — 2 3 —
#, RIRGTGRIN BB — 0T MY, ¢ S60bp( [ 2).

8 e 2 BN O e P YK AL B P TR pCR™IT
EABESUTA pCR™IL S (FygE RS ).

2.1.3 PCR § #7™=% 1) DNA F¥4#87: X Sanger £§

XUBL A2 1k ¥4 pCR™ 1 g PCR =49y 2 45380 7 0L

DNA 5S4, SR 3. %REF. PCREM& Y
R KM sacB KBS M 17 ~ S UBREMFFIRE g
HIFl. 104 sacB EEMRET. 200bp MK MR
EBRF], B A RS RA T 29 T EERN(E S

.

22 FEFEFEMGLEE pSA6D A2 B2 PCR i r-pidLikid
TR pUBA20 —Bxblk T3 RIS /Folsa - 0 RS TR

FHHE o— RSB FS(ERE), {0 Pstl & Hind Fig 2 Agarose gel electrophoresis
Mg zZE. ATHERS o— EHBEENBRERER of PCR amplified products
tk. FARR%IAS BamHI A1 Pstl 554 Fkz pCR™ 1S, Fj 1 1kb DNA ladder
BRI RE f 3k 4 B S60bp # sacB REMBEHH T — {58/ 0+ POR produts

5} B, [FE A BamHI Al Pstl SBF 1k pUBA20, I B REILIE R IR /0 1 B
DNA. R/5# sacB EPEIRE T — {55755 BamHI #1 Pstl S pUBA20 K K
B, SRS AT QBI098(amy), Mk RIRE RIMRILT. S5k
TRERER M AR S TS5, 8-S sacB REBE T — (52 F MK E
HUFFE o — DERIRGIEPE 0 BALFOR, 4 pSAG0 (1 4) FI( [ 5).

BamHI
5'-CGGGATCCATCACATATACCTGCCGTTCACTATTATTTAGTGAATGAGATATTATGAT
ATTTTCTGAATTGTGATTAAAAAGGCAACTTTATGCCCATGCAACAGAAACTATAAAAA
ATACAGAGAATGAAAAGAAACAGATAGATTTTTTAGTTCTTTAGGCCCGTAGTCTGCAA
ATCCTTTTATGATTTTCTATCAAACAAAAGAGGAAAATAGACCAGTTGCAATCCAAACG
AGAGTCTAATAGAATGAGGTCGAAAAGTAAATCGCGCGGGTTTGTTACTGATAAAGCAG
GCAAGCAATAAAATGTGTAAAGGGCAAAGTGTATACTTTIGGCGTCACLCCCTTACATATIT
TAGGTCTTTTTTTATTGTGCGTAACTAACTTGCCATCTTCAAACAGGAGGGCTGGAAGAA
GCAGACCGCTAACACAGTACATAAAAAAGGAGACATGAACG ATG AAC ATC AAA AAG
TTT GCA AAA CAA GCA ACA GTA TTA ACC TIT ACT ACC GCA CTG CTG GCA GGA
GGC GCA ACT CAA GCG TTT GCG ACTGCAGTGAATTCGC- 3"

1t s EcoRI

B3 PCR 5 H7=#i) DNA FF3il 77
Fig. 3 Nucleotide sequence of PCR amplified products

Sequence with terminator features is showh in arrowhead, ribosome binding site is
underlined and sequence unmatched with sacB gene is indicated by dark letters
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EcoRJ Satl Smal BamHl “bal Pl

Pst1
. BamH {
Isolation
SacB-p/s
Km'
BamH]  560bp Pst1 /
—— 5.2kb
SacB-p/s
BamH1 Pst]
ligase
S5 EHPFN pSADR
B 5y
Fig.5 Restriction analysis of
recombinant plasmid pSA60
1. @ xI74RF DNA /hae III
&gca S| Fragments:
b, o e
2. pCR™ II /BamHI +Pst Is
4 HERBERAEMN pSAC g 3. pSA60 /BamHI 4+ Pstl;
Fig4 Construction of inducible expression vector pSA60 4. pUBA20 /BamHI +Pstl.

2.3 MRFWITHE - R RBEEEREFRTESNES KA

AT @I FR pSAG0 i sacB [R5 75 SR FHTE « - EHBEHENRBFEH
ZEEEEERE WY, RITMET sacB So— MR REELA DNA F5], %
KA 6.

------samylase +1
—gly ala thr gin ala phe ala thr ala ala ala ala ala asn leu asn---
57-—-GGC GCAACT CAAGCGTIT GCG ACT GCA GCA GCG GCG GCA AATCTT AAT---3°
sacB «---—- Pst]

Bl 6 [l pSAGO th sacB {55 3] 5 o e MR A 0K
Fig6 Nucieotide sequence of the junction between the sacB signal and q—amylase genc

£ sacB 55 35 a— MR R E B AL R R R IE Y. WP e
T o EHBESHRN 4 MEER. ETHEARRR o ERMHSTES.
M EAT 8 QB1098 (pSAG0) ##h T LB B HE XS, 37 CIrHR, KB HF
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FHRAEA MMCH S50 = AR, 2h 5 m o — M A R i 0 SO0k 1353
2% R B HRAE, B0 L v W

DNS % 8 5 i 35, 25 R i 7. S0 e tnduce

R 6h, a— WHNEE A gaof e

WESEE Sh S LB AT I

BTG R R SRR AL 6 1% 8t

24h KB 10 . RUIHWAFR B:_ .

P o — SEMEE 1A T 2 T B

FF 8 sacB A 1 3 F RIS S g m

BRI FIEM & S RAT

oo B BBV - 2K T EL P4 ] 0 o w 3
TR

BT AR o — SRR ER R P MR SR
3 _H..;%_ Fig7 Sucros: _u;ﬂ;;:f:;e e;::r;s.slf:b;; B. lichiformis
AR5 R M PCR R 4
W | R [RERSFRIAT 168 Jefa kit sacB BN R 3 FAE S FH, SR RIS ks
R o— WHBENMESR RIS WBEE, 7L o— 52585 E 0] 388 5%
FRE AR RERAHREEEEAENERE ST E P NEIRAT T TE
.
FRBEEREM(sacB) FR R KR FAHEHMERRRZ —, sacB REMNEER D
BRI B0 degQ. degU Fl degS % i £ B[N 9 3R, o4 304k F of 3% )L+ 5.
sacB ERLERBEN T RN LI BERELFRITEPSUN SRS EEHER
-9 & 1T 0

8 £ X M
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INDUCIBLE EXPRESSION OF o — AMYLASE GENE OF
BACILLUS LICHENIFORMIS IN BACILLUS SUBTILIS*

Wang Hongge Li Wenging Xu Bainian Luo Jinxian**
(School of Life Sciences, Zhongshan Unirersity, Guangzhou 510275)

Abstract Construction of inducible expression—secretion system is helpful to
overcome the degradation of foreign gene product (s) by Bacillus extracellular
proteases and harmful effect of some gene products to the host. The PCR
amplification of promoter and signal sequence of sacB gene, construction of inducible
expression and secretion vector with amplified sequences and the inducible expression
of Bacillus licheniformis « —amylase gene in Baciflus subtilis by sucrose were reported.
Key words Inducible expression, a—amylase gene, Bacillus licheniformis, Bacillus
subtilis
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