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(MRS RFEMTRRS TENELRE M 610064)

M B LU pUCKS HE ek, RSB B (Bacillus subtitis YDB104 FH 4 1 52 — 4 1
VRS LR, REBUSHRAEAREFHBARBHY 3.5, EFEEH -1
EcoR L Hind [l # Prull . BHARBSH —RENANHREREH, HASRSHTE
WRBITRER AR, MA lacZo B B30T HAE S IPTG J5, AT MR AR R
BRIEE 2.8 5. WA 0.5%WAMENARERY T A, REEEXFHITE DHSF R
SR PO YV BERE 4 A 2 S 67.3% , MRISIETIR 3.9% , MM 28.8% . Southern XKIEX T
EAEA R BRIk B B. subsilis DB104,

XU Py LT OREAG AR, R BLAT B, B0 WRE, B Rk, KA

EENHREEN, A4 ENTEEAECTE=ZKB R, A UHEEHEF (Endoglu-
canase), £F 4k — 487K {85 ( Cellobihydrolase) F1 3-7] %) ¥ 1 B8 ( 8-Glucosidase) . HRERHIR
E&ﬁwMﬁ%ﬁﬁﬁﬁﬁ%%ﬁﬁﬁﬁHH&%ZﬂﬁﬁF%Ekﬁ#ﬁﬁ&%ﬁiﬁﬂﬁ%%:ﬂﬁ*
BERY, S ERIKNIER RSP T4 8 8 4 "B ISH s- MR T KBRS
#Y, TRMBEIRESLAAS, EELHHANDRER. B ANEARBRER,
ii%iubkﬂEﬂA40£ﬁ%Mﬁﬁ51#&1iﬂ£%ﬁ%ﬁ%ﬁﬁ¥§$?ﬂﬁéﬁhi&gE%
FFo .

HE B S BB MR R AR RO £F 4 3R, (R A A 1 TP TR M T A4 S M K o A oF
gﬁiﬂﬁfﬁﬁﬁﬁﬁﬂﬂﬁgﬁoEW*EMJf%ﬁﬁﬁﬂﬁﬁfﬁﬁ%ﬂ“ﬁﬁ@ﬁwrgﬁﬁﬁﬁ
#HEA, éﬁﬂ@]’ﬁ?&ﬁmﬁlﬂ“?o I — A E A B DB104 BB TR — A
REMEE, FEEXBHRETRIT HEL,

1 M5 FE

1.1 BRFRN

Wi AP B ( Bacillus subrilis) DBL04, KIGFFH E. coli DHS o F'; BB pUCI8 B %
WRERF.
1.7 TABBEERH

WHE AN EESWHTA .

* BUFE ML . o B R B LR AR A BT R AR R
» % MR A,

EIXF 199548 F 24 B P,

iz
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88 £ # T B % 1%

% FhERHIEE, RNaseA /MR BRAEBEEREF (CIP) . TADNA JE#8F, DNAR A A B
(Klenow fragment)Z5, W 8 3#E BRL 4 H] . Promega A H| M X EY TRLAF.. HER
FlME R, EFEER BB TREMEYSEHEEEXEMITER R BRI
[«-?PICTP B L HLHELH,

1.3 Hik

1.3.1 HHEFEGEE DNA BB B—EF I B. sabtilis DB104 WY, #FF ¥+ 75ml LB
+ 1% BB R 37TCIBFEE L. 4 000r/min 54 10min, 813 EIFWE, 1.5ml
10X TE B3 BIE, 20 AFA EP &, 4 000r/min B-L 10min, 28 FER. &
B—EP B4 HIMA LY 75001 2 #% 5 H (mmol/L: Tris-HCl 25, pH8. 0, EDTA 10,
pHB. 0, H & #E 50, 20mg/ml IFEES), FEEH Y 1ml, 37CBEIH. A 0.5ml EBih
By, BRER S DREBHER, WA 1/10 48 Smol/L NaCl 1S & H R FHEL
FERUHE 25 % S Bk H 2208 DNA, $8A % — EP %, [ 70% Z.BESE PR, S THRJE, % T 6004
ddH,0 2 TE &, 0. 7% BEASEERER Rk, LiBhE DNA MIRE SR E,

1.3.2  FORL DNA 8948 B 3 SCHR (2] RS R 4T

1.3.3 DNA (B, %4 B BRL A5 =8, =Rt s SR,

1.3.4 HUWNBEERERNNRE. B TEREIN B. subtlis HUTHRMBEAD NS
Pstl i &, 8 Pst] % B. subtilis DB104 A DNA Z04-E5 11, FIAK 4% AU Bl 2~ 10kb
Be, /6 pUCIS HIABRIBEI/S B CIP BRBEER b, M L 401 A&, ¥4k E. coli
DH5 o F', 2356k F S M3 X-Gal PR L, B2 EEAFSFHE LB+ Amp F
b, TEIER, REMA 8ml KE EEH o
A8 (10mmol/L Tris-HCl, pH8.0, 0. 5mg/ml ¥
HEF, 0.5% Na-CMC), 37C 55 3% 16 ~ 24h,
1% 8RR L% R A 20min, R H
Lmol/L NaCl #F#i vh ¥ FH, IEFEE RN
HREEEERNERE,

1.3.5 HAUIHREREENES R
(31,

1.3.6 WY1 R EEEE AR E S L XH
(4],

1.3.7 Southern 753 . ¥ CHR [ 213647 .

2 IBEX | RHEREEA No-CMC T LR ARE
2.1 F"] *Dﬁ%%ﬁﬁ%lﬂﬂ?ﬁ]@ Fig.1 The endoglucanase-producing clone stained

with Congo red on LB plate containing 0.

2,11 PUTEE REE EE IE E T Me AY TR $% Na.CMC.

HEX-Gal PR EABEBMBREEZW. K, o oous. v harboring plasmid pUCIS;
HEHAMERE 83%. VLB EIEEE B Tue endogluanase producing clone.

24 4 A THRIBUBORL, BABTRL pUCIS 15 % % 18

HTHEEER Rk, FRRANE/AR
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T H BT S5 - R AT B PO T SR A R ) TR Rk 89

B, FHEE N 3.5kb, BN 3,000 ZHEATHRERT —THRAWATHERE
EEAATE(E D, AR HEE S TR R, BT 6.3kb R EAH
TR, i 4 4 pBSGl.

2.1.2 WHUTHIREEER B pH P
AP ) B 40 43 #7: Bl Bam HI
EceRI, Hind I, Kpnl, Pstl, Pvull,
Sacl, Sphl, Smal, Xbal 1 Xhol &

11 FhEE 3 2 40 5k BT S 0 4
7, A RBOIHA BRAN Y 3.5 |
kb, EH1 45 H — 4~ EcoRL Hind I # Pvu Tl {7 &, AR
B TR . RIERGYILAER, 24 i EE &

Ay P e I (1 2) ' '
2.1.3  Southern Z2ZZ50#7 . & TIEFEEHF pBSGL F
HISMETA K BURE®EE B. subtitis DBL04, ¥ B. sub-
titis DB104 3 DNA fl Pstl 524 A§4), 23K DNA

W BRERA R IERE, SRR AR ARS8 E
AFERFEH &, ERER 3.5kb MR ERES B.
subtilis DB104 & DNA %32 (& 3), 7£5 DNA B Pstl
AEUNE LR B A FEEARBAMIRM R, &
B3 AP BT SEOE H F B subritis DBL04 EE4, 3 H
6 HETF 28 7 L) B DU AP RE |
2.2 REEEREERE E.coli PHFTEL

2.2.1 WYHEMEEERIFEE. i THED
fEM B T B R pUCI8 B 2 sl (L s X L I 1

lacZo BEEM BEF. ATIEHTERANATHEEEE

HEA-—7mREF NERTEFERNBHT, UMAZK

B FRESH E. coti ik R SEATIRA, 1 pBSGL B4L H3 BSGL KBS B.subtilis DB104
THHNYHEMBERERNFER Pal 1T, EHIE A DNA #9 Southern 34 F

pUCIS 1] Pstl B2 0%, fiE 30 & K A B gy B4 F, Fig.3 Southern hybridization of BSG1
#r% % pBSG2o I EcoRL BE 61K 25 HIR A Jr [, rdg oemen with B subrilic DRIOH ge
pBSG1 () EcoR1 BEHIEERB A BB BIIF, Wi P[5~ [ -Agarose gel eleccrophoresis; 1 -Southern
1kb ZEAH N, FZE W T8 2.3kb- DNA ¥, B 1E4r hvbridization . 1-ME/H;2-B. subtilis DB104
Wi SR 0, pBSG2 YR MR R ARG R b,y O eeed by P

S5mu/ml, RERFEHEAE, BEENRERZ lacZe BHTHER, HRAHHNITER
B8 SR T IE M3 A 48 F pBSGL(80mu/ml), W HTX Bk B B. subtilis DB104 1
DNA FBEH RSO NS REHBERE, A ZER S TREW E. ol XERKHK
VAR 2 % B EhThBE . . ' '

2.2.2 HYRIEMEEEZEY | E. coliDHS o FHRHMBEN L E. coli HEE

1 kb

e
o [
b )

B2 BSGL KBy bk e E
Fig.2 The restriction map of BSG1 fr;.gment
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90 5 B I B O %= #H 11 %

RBMEEEHTEARZ LETHRAFUEE RS WHEN. FEBHRKNFE
FIR X MU R R L R R R PR I B 551, (HiX R R & MELR
PR ER R W MRS, HILR BT T8 £H E. coli DHS « F'HHRIXHM N UIHIR LR
R BN, B RME | BrF|. EEE RIS I T Ik,
%1 AN (EG) BIBIRE 2.2.3 IPTGX AUHEEBEEERENH
Table 1 The distribution of endoglucanase in %@l T HORE L pUCI8 1) lacZe ZH B
E. coli DHSaF’ : ZhF % IPTG B S, # pBSGL By P I H
BE WA WEEE M BHEEE (RS lacZe EH —F)
EG B /muml - 80.00  4.6¢ 3423 WESZHES. BMA 0.02mmol B IPTG
A/ % 6.3 39  ong o, EBENE R pBSGl EA T RIKAIMNE
EEFY—R U BEENEEEST
2.8ER, HEHBEE® B. subsilis DB104 # 2 {5, T pBSG2 RN VIR B EHEE %
EMAZ IPTC S, XEERWFHE pBSGL FHHYEREHEEMBE R IES
lacZo 2H —F, T pBSG2 FH NI BB EER I EANSE lacZe EEMER .
2.2.4 HEHSTHEREEENFZLANNG . 0 THEE A B ERBHE™Y, X
HEREREEANERRAEERANAMHIER, B U EEFEDNA 0.5% W EEHE
Bt, pBSG2 Eﬁﬂ?ﬁﬂwiﬂﬁﬁﬁﬁﬁﬁlﬁﬁLﬁﬁlTMfﬂ ELABEPREF LR ABN
T R ERIE 1.

3 it

3.1 B.subtilis DB104 mﬂmﬁﬁﬁﬁ%lﬁk%ﬁﬁﬂhﬂﬁﬁﬁ 5ig

MFEESAREEEELEYE BN ESTHERKHITERIE LT
A, B AETERBATE T FRIE AL K PR R A T MR R . (B2 LR Ty
5 R A pUCIS 9 lacZa B[N Y557 75 7 — 5HT (BP pBSGL EA ), lacZe EFH B
B FS5AMEREREEG BT BRE &, AT THRRE, 28 WE
BREBEERAEAE M ELT pBSG2 I2E T 48%. R H T lacZa #53 31F 3%
IPTG S, FFBL S IPTG R, XM B THRHEFWEATE lacZa BHFHFEST,
SHEIEREIKTEREE BEKTEST 2.8 fF IHHREKTFRFE.ES B.
subtilis DB104 {9 AT B BMER R LA TH 2 5. Hwan Y HF B. subtilis BSE616
B 1. 5kb MR BB EN K BRARE pUCI9 R L, A BRBETEEB M
BETFH SD ], (HERM A pUC19 L8 1acZe BEF, 7 E. coli BT BRER,

ERBIIFNERREFBEWBTRFY, TEEBHEFETRYEREBERY
WRIHE,ARELANFHRTESERT RS EE R TR, MREENERTES
lacZa BB 7 AR, IR AR R E B FREBIEF lacZe BEH R 31, EEBEKRH
EERESF BRRETRE SR E—ENEERSIFR TR P lacZe BER I F2
2 IPTG WESR, BENFETHE SRS, NRNEEERATEYE lacZa ZHE MR, M
EEPHRBEENELBGETAEERG SRS FHRS, A HES KT EABAER
WEAT, ARZ IPTG i#ES. Bk, A pUC 2F A RESMNEET, B TR\ E
AFE K BREREKFAREER PTG (FESREPBERER . 2%, RENOT
MR EH —FEE.
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3.2 NYEREREEXRITFE SIS

MEMELREIM B. subsilis BEZMXE, RSB FEE AN FEZRMER
RES T, 3 BB AT B iR Al (ERX 455 IRTER AT # PR A A,
B¥GR S E W UIER, U RRAEARA RS BRI EEFEEER, M THEE
BiA M RIX R, B H B. subtilis DLG BRI N UTH R EBEEE E. coli @M HHE
A A R RN F 1%, BEIE) A 5 37%, BRI 63% (8T T IFO W #k Ml 4 5 %
24%,45.2%,30.8% 7, PAPL1S Bitk N 70%,20%, 10% 8], sy I B SRS L E #
KA E SRR AER E. coli 1HF, B X b 5L (A F R P2 ) 2 /0 BB 4 25 20 B i ) 8 IR
. HEESRAMEL EFREATY S RENREINRANEESERRINEN B
SWEHEN 1% T 70% 7%, HE—H DNA BRI oA X =WEAESHIFREEE
i, FENZREFHHIM BHALENEEREDX, EFEMAEE. 2HRR
BANHEEREENERBITEPHRETY SN b 67.3%, MIE)H K
3.9%, MY 28.8%., T WEFEMES KBS XBHFEIRA, KBSREFWEILIE
W HE SRR, B WEIRS . I TEEHITEFLE RAEREREFESKFS
kit 3 MERR RR, HRTH Z ML LR B RE B. subtilis BHEH N THRBEERE
E.coli TREHESREETEKHTE RE VS, ABFEN AT REBEE U2 D
()P

& & X #
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Molecular Cloning and Expression of An Endoglucanase
Gene from Bacillus subtilis in Escherichia coli

: Xiao Fangming Zhang Yizheng
{ Lab of Molecular Biology, Biotechnalogy Department, Sichuan Union University, Chengdu  610064)

Abstract An endoglucanase gene was cloned from Bacillus subtilis DB104 using the Escherichio
coli plasmid vector pUCLS8. The inserted fragment was 3. 5kb with three unique EcoR T, HindIl,
Pvull restriction sites. The cloned fragment contained an intact endoglucanase gene and its own pro-
moter could be recognized by E. coli transcriptional system. When IPTG was added the endoglu-
cimase activity of recombinant BSG1 was increased 2.8 times as compared to uninduced cne. When
0.5% of glucose was added, the expression of cloned gene was completely repressed. The distribution
of the enzyme activity was extracelullar 67.3 %, periplasmic 3.9% and cytoplasmic 28.8% . South-
ern hybridization showed that the inserted fragment of pBSG1 was from the genomic DNA of B.
subtilis DB104. _

Key words -1, 4-endoglucanase gene, Bucitlus subtilis, gene cloning, gene expression, Escherichia coli
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