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RESFIEHT & belS RRNEREREF LES
WHEMT AT AEE EXFT H H

(HHEXEMEUHEEDTIRERZ L% 200433

F OE HASEATE -1, 3-1, --WEHEEE (belS) 2. TkbEcoR1 B B 18 & Ik 5 4k tDNA
FEEEFRECHT TS EHHFH (Autonomusly replicating sequence) HABHITEH/
B EEH IR YIPS L, WEAL YIPS-bglS-rDNA B9 2 Fr BB PCZH, ¥4k S. cerevisiae 3
BERE. BEHWERLHE, Y 33 (PCZH101) f1Y 33 (PCZH104) FEXEFE M YEPD
ErZERERA 70N E, BARET 0% EWRSmAmaE Rt AR eSS he
AT AL, L belS ZHE IR, SR a4 4K DNA B Southern bloot 4+ F 232 IE 2L bglS
ZECORSFIBGHRAE L,

K@ beiS HE, ¥E, mELEHk

PRTSHE F AT B-1, 3-1, ¢ HEEENEE O E. coliY' 8. cerevisiae 3,
BERISRE, 5-1, 3-1, 4-HRMEEE (M A4 B o R R 00 1 R R e AT SCeb 4R T B, e sh,
TRt bglS EEWRMEMET THRESH ™, S— SN EREANESEEFHMREN, #
W bglS HEH YCSH] M ERSFEFAESEL, HRETZERPRERHTE /B
BRTFHREN YFD 4 AR VR EHE, YFD24 BT YEP X FEf. aEAEY
ARS, XHRFHBEWEXBHEFEEES, STERSEPETIEH. HEARTR
B FRIGEE D, HIHES, RERETRBENNRGTESER, BEHE.

HFERFER R EEEN S, Teresa. S. Lopes™ ZH| FHE A MBMME SR TR
YIPS R M4, LIBEEE (DNA €5 YIPS AR & 505, B B AR i B R IR 2 B A i is s
EREEENESTIREGERAK L. B TR DNA ZEEIE YIPS b, BURREEH
2, NTIER S MEME .

FATLL YIPS H8k, R ERTR 51, 3-1, 4+ FHEREER belS EEPIEH
Eefk {DNA 9 YIPS |, Aigs YIP5-bglS-rDNA Z4fhffik PCZH1 #{LB &, &3
HE T belS ARG ERGREE MR R,

1 MEFah %k

1.1 ¥

L 1.1 [4%: E. coli MC1061; F-araD139, A (ara, leu) 7696, AlacY74, galU, galK,
hsr™, hsm™, E. coli FER#LZHE, FEHIEBREREM, S. cerevisiae Y33, his
ade™, ura , leu , BEREIRATFEILAZMEN, FERSEHEFEMS, MRt WEk

BB, ZHERLREREYE AT ITRH
» * FAHKAL

FHRABH CGHHERBAKFEREM L.
EIXF 1993 4E 12 B 20 HUH.
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S. cerevisiae Y33 (YCSHD: FRERTF.
1. 1.2 [F#. AR YCSH1 (YFD244-2. 7kbEcoRI K E), & belS B, R ZERHF.
YIP5: Ap', Tc, ura”. REBEEK ARS, HBR¥HEFEM®.
PMG20: Ap", Leu2™, SEEEPEE DNA B, £RKRHE,
1.1.3 BE5edk: E. coli LB 53R 8%, XK (1), BEEERE, ABERIEFE
MiEBAEFEE, FX# 6. :
1.1.4 A0 DNA BUFARAMBNE LEEELP TEAR, RS, KFH-1,3-
1, 4-FHEBE Soutern blot fF ik B H Sigma 249 .
1.2 HE
1.2.1 Jfiki DNA fIHA R Bt H & . Uk DNA #1428 Birnboin ™ MR IR L,
YCSHI1 7 DNA 1 pMG20 R ¥ DNA 43 14 EcoRI ST 2B Yl f5, #KWK d ik 3 1E
DEAE 74 £ 345 b4 5 4 bglS 2@, 2. 7kb EcoRI J Btf1 rDNA %[H EcoRI K B .
1.2. 2 FFEFEH MW EMEL. 28 Maniatis™ il Hisaoito™ k.
1.2-3 BEFRE DNA #%& % Southern blot 4 F %5, S HICEE (8 M (67,
1.2.4 81, 3-1, 4-BIREMEEQN. SBE 21,
1.2.5 R AEBRSEPREENE. NEE LR —FBEET SD-ura EFEFHFE
1, REFLHZMAE 10" /ml, WHEWK, HERBEHFET YEPD 9 (89 104/ml), Sk&E
RHGHEFE 107/ml, WHEEE, %, SFRERTESEFEMRBEEFESTNL
Eax. FNEREEMEEEET YEPD ., B GAMK, 1THEE ura ZEMHEER
R —-RERSBP AR EE,

2 #E

2.1 & bgls EEFE L DNA EEBY PCZH TR AE

2.1.1 % bglS HEA PLH24 ORI . YCSHI [EH % EcoRI B8 ¥ fFi8 2. 7kb B, &5
YIPS £:[F — R Hl B BT M0y SR ML FE (R SN 38, 34K E. coli MC1061, 85 Ap I LB
P EREFE LT, fE— 2 MR R E R E A KRB H) A S belS BEEHE
T, EBEAKRBECRN PLH24, {0 — 218 PCZH W RFEHRRR, N E. coli
MC1061 (PLH24) s#hi PLH24 Jiibr, 2 EcoRl R524 8], Hikir®E4 ik 8. 2kb %
W (YIP5+bglS), 345 pMG20 &[F —FR H BB U1 P 819 2. skb +DNA #E{hbiERE, %
1L E. coli MC1061, £ Ap #J LB FIL ARG ¥ F . FERMKEEEFE FRikae™
KRR AL (BEH belS Z2ED, HikE hEE RS ATFR R, £HIEHE
EERE Befivk, B AWHISHS 2. 6kb rDNA, HE—#H Hind I UL FHRE, B
iE 2. 6kb rDNA K Ertb #3509 PCZH [l b, ¥ EE YIPS bglS-rDNA ZuFhEE#E IR
BT A 48 5 PCZHL, PCZH2 #1 PCZH3,

2.1.2 e EHETR PLH24 #1 PCZHL @8 HI4847 . PLH24 & Hind E B8 W1JS, &4
7.9kb 1 0. 3kb WRA ([H 2), ATWHEHE belS A Hind T B§Yifs & 0. 3kb — 855
YIPS B b3 Hind T B Y14 2 32bp —VHAHIE. MY YIPS-belS-rDNA Zu#h Bk
PCZH1, % Hind B 5228 Y], ABIEHSER %M (E 2) ¥4, Hind 1 B¢) PCZHI 5
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YIP5 5.5kb

‘ EcoRI
EcoR1

EH E E QORI TcHE
: Ap ; ura

— |

2.7kb Fragment Linear YIP5 5.5kb

| [
|

Ligation

EcoR1 |

EH E E E
———
2.6kb rDNA

B 1 PLH24 f1 PCZHI R WBTRE
Fig. 1 Construction of twa E. coli/S. cerevisiae shuttle hybrid plasmids PLH 24 and PCZH1
om 2. 7kb EcoRI bglS gene fragment of B. subrilis , = EcoRI rDNA gene {fragment of yeast,
Restricticn sites for the enzyme, E. EcoRI, H. Hind1 '

2 3 P 4 TR AT P 4 (2 5kb) . £ YIPS 685 EcoRI
EE Y147 4 32bp &b F — Hind U BE VI 5, belS BHEER
EcoRI B Y11 & — %% 0. 3kb 4b% — Hind T B ¥ i &, #&
bglS 4 H 7 YIPS R LI & B Hind I B YA S HHH
AT, DNA A YIPS 4B Hind 1 BEI{E S5 Y
EcoRI EjtD{i &5 LI A . Hind I B§¥] PCZH1 P44 F &
MO T B DNA 45 T (2.4+2.6-+0.032 M 5.5+
: : 0.3), BT belS EFM rDNA EEREE YIPS L.
B2z AFEHEFEEPLH 2.2 belSEEAEBBEPEEIRE

FPCZHL 8% 8157 87 MR B belS 2 AREE rDNA 255 i 2

Fig. 2 Analysis of digesting hy-

brid  shuttle plasmid FZEMBUE PCZHL, M E. coliMC1061 (PCZHL) hift

PCZH1 and PLH24 . .
1.3 DNA/Hind 1, 2 pLuza/ming K0 FIH Lidc SERMBIAEAIL, HALS. cerevisiae Y33,

T+ 3 PCZHI/Hind X PCZHL it E R R RBHFE P RENBHT, FEER

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



3 ¥ WY WEFRFHN S BRERYREALRE

Hif ARS. M4 PCZHI & ura 206, S HABERE Y33 5 ura %0, FUJH ura” SE4EIE 2
S 0 3 1 B ure HIFTH) PCZHI BA BB RREH LIFEBM LT, BEENE
10pg Bk DNA 1% 3 8L TF. MBI 5-1, 3-1, + HIERE 6 MRALTF, HRRa

4% PCZH 101-PCZH 106,

BRELTrREEREESHENBEHEd 2 ML, 5 E. coli MC1061
(PLH 24), E. coli MC 1061 (YCSH1), E. coli MC 1061 (PCZH1) 1 Y33 (YCSHL)
Fm A B-1, 3-1, ¢ HEEEHHEr B, SREHEME LI EEIMAER.
E. coli MC 1061 (PLH 24) W7KfEEWNEE K, E. coli MC 1061 (YCSHI1) 1 E. col
MC 1061 (PCZH1) B§/h; Y 33 (YCSH1) 5 Y 33 (PCZH 101) f1 Y 33 (PCZH 104) =
KRBT, =R E. coli FREKTE, S22 BREANFW B

Ji (AR 1y, HEWREs RN,

F1 eSERETRRREEFE P ~MbE

Table 1 Comprision of bglS$ gene in different plasmids and strains

Plasmids and E. coli MC 1061 8. cerevisiae Y 33

strains YCSH1 PLH24

PCZH1 YCSH1 PCZH101 PCZH104

Consist of plasmids YFDZ4+bgl$ YIP5~bglS

YIPi+hglS+DNA  YFD24+bglS  YIPE+bglS+rDNA  YIPG+bglS+rDNA

Enzyme activity

Cu/ml> 80.2 01. 4

62. 4 2.2 2.1 1.8

2.3 PCIHI RN EBZ Y BIEHE IBESHER
2.3.1 PCZUl B EBSE PREE. Uun EHENEAERERNES REHHEE
¥, YEPD B4k 35 5000 58 B (4 S 0RO /0 PR, 0 72 B {R 7E YEPD WEik g S o

FREETHASE, SRNEEN
T4y CRLIE 3>, AAIE 3 Wy 4,
R 3 AT, IR RUR
hi YFD 24/E#{£ 8y Y 33 (YC-
SHO BRE4dRE. BH 105,
R FFEN 60% 4, BIH 70
REE, RAKFECHE 4
10%), #8EL, Y 33 (PCZH 101D
Y 33 (PCZH 104) IR B E
AT . T HL B 70 LR Rk
BE R 0% M k. IR F 2
R AEY YCSHL 5 PCZHL M
MENEEBEFFEFNR
. T H PCZH B RFEES
o ik R R L. R
PCZH1 5 HEREH LHE
R % . A belS FE AEK

Percentage of the cells containing plasmid/ %

=
(=]

;_\AW Y33(PCZHi01)

AY33(PCZH104)

82

]

60
Vs[‘fcs:{n
40 I»

=]

I\

o]

T~
\0
1 1 b L3 i 1 L L L i -
o 20 40 [34] a0 100
Generations

B3 ST ERmEEs

~ Fig. 3 stability of plasmids in transforments

» The generation be estimated as AX2*=8

A. Inoculating cells, B. Total cefls, n. Generation
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H, #ETHFERT, EROELTR—K.
3 it

IR R HE EARE, belS ZE YR EKTHRE, bglS BE=MREXKTE
BERRHERBRETMR (BRE 1., & E. coli MC 106177, bglS #y3k#k N YIPs, K&
IR YFD 24/E 88, {HER YIPS fEE ik, % L belS #1 1DNA WAEER, &
BAKEHEMRESRE, RURKFEAEERSERREAKTEX, 4, BRER
B ERMBEANESRBKERE —ERRD, EEEET, belS BEF R AE AR
ik L F kK FAHIE > Teresa S. Lopes S HIM T FIFEEH M B & Mg YIPS-DNA
RAESPHEREEK LB, REKFES YEP ARSI,

YFD24 il YIPS BF AR F R, ¥ TESEM, YEP 28 0k 5 N304 50
~200 Z[{, T YIP 28 Uk % IR BB 297, HER M F YEP X EH ARS, 7]
U e kAT R W T OYIP KR TFOC ARS, HEERSEREEK LS, M
B f LA ARSTE N, B, EEHOEPREKT YIP AR YEP XENE
B %, A1 LL YIPS-belS ¥ TEEGIE, RE YIPS R4 EM SESYY, {H bglS
CEEPYREKEEEE TN YIPS-bglS-cDNA ¥4 Bt , HREAK TS YC-
SH1 i, W W PCZH1 P S rDNA RECRE T RS ME K.

FATRIE belS ZFE B &R B3Ok L0 TR U ura BEEREBERCS, BT
ura 3£ [F £ PCZH1 Pk b EF Z —, ure ZEB GBI GROAMK LR PCZHI R 58
Bk T RERS, b, PCZHL LT ARS, EBGRPAEATEH, EBREGHEP
H bglS BEA = RE, K belS RE OB SEREE LETE E ARS TiRE, REME
Bl 52 1 Southerni blot 4+ Pt —HIEE T belS HEERATEREKE, BEBREHK
rDNA 2. 6kb EcoRI Bt {0 TR Q@ fk 199, i FHIIT S PCZH] ik ER
HEF R SR ura F0 1DNA WA, bglS BERESSH AR aE LELS ), £
HEHBREEEES, ARE—SHEER,

2 F X W
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Bacillus Subtilis bglS Gene Integrated into
Chromsomes of Saccharomyces cerevisiae

Zhang Shaosong Chen Yongging Zheng Weijun Huang Xingi Harn Yin
(Deparement of Microbiology and Microbial Engineering, Fundan University, Shanghai 2004333

Abstract  YIPS without automomusly replicating sequence of yeast was employed for
an E. coli/S. cerevisiae shuttle vector. A rDNA fragment of yveast and a 2. 7kb EcoRI
DNA fragment carring a Bacillus subtilis endo-B-1, 3-1, 4-glucanase gene (bglS) from
E. coli plasmid YCSH1 was cloned into the vector to construct a hybrid plasmid PCZH]1
with YIP5-bglS-tDNA genes. The hybrid plasmid was used to transform the S. cerevisiae
and éxpresé the B-1, 2-1, 4-glueanase gene. The stability tests of Y33 (YCSH1), Y33
(PCZH101Yand Y33 (PCZH104) showed that the two integrated transformants were sta-
bler than the episomid transformant in yeast cells. The cells of the two integrated trans-
formants retained their plasmids more than 90 percent over a period of 70 generations of
growth in batch culture under non-selective conditions. At the same time the genetic
character of the hybrid plasmid seemed as the yeast chromosome. The Southern blot hy-
brization between the yeast DNA and the bglS gene probe with *P indicated that the

bglS gene was integrated into the chromosomes of yeast.

Key words bglS gene, integration, yeast chromosome
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