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Construction of Flocculation Selective Vector and Expression
of P-glucosidase Gene in Saccharomyces cerevisiae
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B ¥ AMBEREEST(Saccharomyces cerevisize} ABXL-1D ¥ # F A PCR # i ¥ % 2] K 5 & B (Flocculation gene, FLO1),
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Abstract Selective markers used in yeast vector for gene manipulation were usually drug resistance or autotrophy . Unfortunate-
ly, drug resistance selective marker requires drug sensitive host and most industrial strains were not autotrophy. In this paper,
flocculation gene { FLO1) from Saccharomyces cerevisize ABXL-1D was amplified by PCR, sequenced and cloned to construct an
expression vector. The new vector was easy to manipulate and suitable for broad host of yeasts without either autotrophy or drugs.
B-glucosidase gene from Bacillus polymyxa was cloned with the vector and expressed in Seccharomyces cerevisive . The specific
activily of 3-glucosidase of the recombinant yeast cell-free exiract was 3.91u/mg protein. The residue glucose of the recombinant
yeast was considerably reduced in mixed fermentation of glucese and cellobiose. It should be favorable for ethanol fermentation

when utilize lignocellulosic biomass as raw material .
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ROV BEEN FLOL REFERICWESRERER
W HAZRE R RET pHRTNE(EC.2.1.20)%
H, pRiRiE MRS ERE TN~ REM, T E—
WomAaBEHN RN, EUTRTERYNIEHZE>
A M THR _FHAENEERES MR EM, ik
BE pWEHITREOE DAL TERFAEENFNR, IFE
REAROEE" AREONHNR. TREREN, X

BAAEGEHAIRP BT SEFESTHFERER BT
RLATLAE WA, RRFHEAE FNHBERRELER,
HiEGWEEREP AN, RETFTE,

1 #MHFfeFE
1.1 #%8

1.1.1 GEHRFER . RIS BRI 1. pHRWT M
FR A TR R

;1 WHRMEN
Table 1 Strains and plasmids
Strains and plasmids Characteristics Source
E . coli DHSa amp” Stored in this lab
Saccharomyces cerevisige ABXL-1D wild type Stored in this lab
Saccharomyces cerevisia EF-326 wild bype Stored in this 1ab

Plasmid pMD18-T

Plasmid pRULII2%

T-vecior, 2.7kb amp®, lacZ

amp’ URA3, SFAI

Purchased from TAKARO Co.

Stored in this lab!'""

Plasmid pVgh-EX2 amp’” SFAL Stored in Lhis lab
Plasmid pTF-1 amp” this work
Plasmid pRUF-1 amp” S5FA1 this work
Plasmid pFE-1 amp' SFAl FLOI this work
Plasmid pEFA-1 amp” FLO1 this work
Plasmid pBglA-T amp" lacZ provided by Dr. Dong
1.1.2 BHEEAMEFZA BIEFE(EHE yeast extract (2)4 1% 2% {4 (F] TaKaRa La Tag DNA % {5 8§)94°C,40s,

5g. peptonelOg, NaCl 10g, ¥ pH % 7.0) THE F X
B, 37C, Bk 5 9 0t 2000/ming YPD{H H & yeast extract
10g, peptone 20g, glucose 20z, ¥ pH F 5.5) AITIEH gL
B,30°C, ks 96 2000/min,
1.1.3 RS- MERMLE NI, DNA ZHBES
THYFERAMIM A TakKaRa( KEEEY) A7 EEHH
Hi#FNEEESFARR BERBIEM &R L aeid
AP TRAS HEREHRE. BEFEEEOHY
46 Eppendod 2% &) 7 . & M B 4% {{ 5 Beakon 2000 ad-
vanced gene tranfersystem .
1.2 Ak
1.2.1 DNA¥E{E: KBR#T & DNA BES B Ll 1], &
DAN % fE W55 k& B Uik [12.13].
1.2.2 HEHETH:

(1)PCR 5[4 : MBI FIREM 2 BERBEHME S
MERFHS  ZHHUTHERS Y.

F BS54 :5' AGT CTA GAT GTA AGC TCT CTT CCG G3'i%
HEUIR SR Xba ] .

TF #5148 :5'CTC TCG AGC AAT AAG GAC GCA ATG 3'i%
HEE AN X 1 -

50°C, 605,729 ,240s,30 ME .
1.2.3 DNAFFIME . P EH2EREDTRHEAS
L52 8. 314k it Bl PRIMER PRIMER 5.0 ¥ 4. DNA 35
53 ¥ % Fl DANMAN4.0,,
1.2.4 MBHRESNNE.
(BRI SR ERSTRES Inl YPD M ikE £ &
B, 30CHER R 480 B BIFURY 2nin, ERHE
Mg BRATEHN =4
O XAEEE- R B EEELREHK, A
250mmol/L EDTA B R X HE K& W 2 0. B WEEHEK, I
BFFTEHEE M, LT 600nm 2L R OD (8 45 55 4@
REFZE=AMT.,1200/min 25CEE 2 EERER. B E
Imin J5 B L 7% ,6000m ¥ 0D . THLHAEMEN oD &
S #E oD BRI LB AL 100% TR B EEAKCE (B B 4
MHERE) .
1.2.5 pHHEHMBEINNE . SB k4], BHTH
PR EL BN E L umol pNP IEE R, EAHES B
H Bradford 77 %7 W& .
1.2.6 F%HHE AN E  FIH SBA40C =B (L A&
LimEyHERINT.
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1.2.7 EHWE.ARHEN T4 DNA EEEY HH DNA

FLO1L

H1 REARELE

RB#HTRE. REIEWAE 1R,

BglA

Hindlilfand BamHI

Fig.1 Strategy

2 HERAfiti

2.1 FLO1EEMPCRyHMUREARRNEE

LY Saccharomyces cerevisiae ABXI- 1D B ¥R §e 0. {k DNA X
#,H L5 Wit fr PCR ¢ 4, 15 B 4.6kb 1 DNA F B2,
PCREWMF SRS XHMBEA - THENER FAEHE
HF99.39% . MBXFAMERPMIEETER PCR I
BHHENRERF S TAERET. BEEEEA TR &
35 pMD18-T VECTOR #i% , 64k E. Coli DHSqa, PREREF ML
TEBSAH IPTCH X-GAL BTk L. kA A E%, 218
FikE, Bl Xba | 70 Xho T 647 DUEE YD, BRRG AL K15 Pl 4.6kb
FM2.7kb &R B, BRI T K (2.7xb) MIHEEH
(4.6kb) . FEH B Rifr4 A pTF-1.
22 RARBRRESENHBRESSRL

pRULL29 #1 pTF-1 43 WA Xba | F Xho 1 TUEEHD, 73 5
WeBE R R B, % B2 )5 1% BR OB pRUF-1 .

A Sac | # Kpn 1 475 E§ ] pRUF-1 Hi pVgb-EX2, 73 5
[ W e A Bt , % 4 5 15 B OBL pEF-1. Sac 1 #0 Kpn | B§ 1D
pEF-1 B L) pEF-1 A8 i# 1T PCR B .

¥ BBL pEF-1 # AR R BB IS M Saccharomyces cerevisia
EF-326 15,4 YPD 3EFR M A Ca™" EE W 0.2mol/L,
3% 200 f5, MU 88 30min, BEHE S EWHR, ETES
YR LkLEF YPD M Ca™ B HSFR. 200 I WL, BIFYIR
Imin, AWM ELER. BRBTNEEF4HBEEEN
%, WE2MR, ANEEEEREREKTH, HE&H,
BUATFHZERENBHMBREE 2 H 2.7% .39.3% M
99.9% ., IhEHEELTFASETREMBERER . HY{t
ERAE HRER DDA, TROFEEZEEENE
BAMNNER FLO1 — T RBESIE. (HEFPETEFER
fb SEEHEHE XWER.

of pl

1on

H2 ZEEHERMLE
Fig.2 The comparson of flocculation
1 : Saccharomyces cerevisine ARXI- 1D
2 : tranformant ; 3 : Succharomyces cerevisia EF-326

BERELTHHNER 2 Sec I F Kpn 1 WG, HE
RS Sac I 1 Kpn | B Y) pEF-1 #IFl. ZMELTER
HEREANMEHRE pEF-1 HEATIGIEM .

pEF-1 # B KB B RE (5FA) A AEEERIL,
EBERBEYFREKE. B, EXHFNAL AHEER
SEEREFRCEEEEME, SFA DRAEREER , wTHHE
VREE EHMATEEENER, AT ARREHTHE,
2.3 JEH pEF-1 MR R2H

BB 1 WL E B, pEF-1 B pRULI2G §if 4 1 k.
pRULIZ9 BT YCP 2B, FEM M b N M A > B
HRF. BHRAETELERENERESEEKESK. S
W i6h, HEHVREEN LK., £ pEF-1 AR P R H B
BEH.

2.4 FFpEF-1 ERBh XL PHAEMTRERARENE
B

#p AR A A pEF-1 (WL 1, pEFA-1) 5%
ABEEHIME , 1000/ min 22483 5% 200, ERHHNE . RRE
BEE MEAERESHHEBE YA T. RELTFHE
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AHEESTMPLEN NI EE . A ERR P RE S
3BTRS S

EYPRIFAREGRBRIY 29 BE A 25
A9G H BRI o0 B A 1o ST 4 ), 1E 30C & B T2h.
HAHBEAFENER 2R,

F: BIGWBLFEREWERRGR(ZLIBLESR
Table 2 The residue glucose(g/L) after fermentation

Glucose Glucose and cellobiose
Hast 6 64 il.21
Trunsformarl 6.65 6.93

AIAEH. AELEPWAFE BE, HEBNRYE
BB, mEddFd HHENRaE Lstan. b
IHERRER FHEETMAOEN AR THRESE HOE
HERMHER. T TAHTEEREL B Z2AS
A

AR TR EEMATHEER. EHATEE
AR ERER AR TR T 3 NS RRNET
PO 3-W OB OSF W OB (EC3.2.1.4) #1 £ 4 — 8¥ K R B
(EC3. 20 90ME AR — T RESU L Al 38 85T M
WAHTHEERRYBRE TEREHPEAXREHE
B S WA (ORE IR T IR R 60 F R L fT H i 40
EHER AN ARBESPESE R AWHETR. &
HE WSS AR EEARERRERTE
BRHE SR RANERFET . DA EEEAWNSIAS
FHMEMHEE MRS AR T, SRS, LE U
KM R M SRR R A i
RENFERCRSSERAL. XUBEAEESNRE
A U ECNFUCE A Tk iR
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