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2 2 1 1%
1 100080
2 210093
PCR T. reesei (3- I EGI cDNA
ADHI1 B
rDNA YIP B pA15-PET
pA15-PET YEP G418 EG I a-
a-ALDC BE9711 rDNA
«ALDC B
B
Q786 A 0001-6209 2003 05-0586-06
B- 4% ~8% (-
B-14 B13
B-
B_
B- a- a-
ALDC
: a-ALDC
BE9711 B-
BE9711
B_
1
1.1
Escherichia coli DH5a Saccharomyces cerevisiae BE9T11
a-ALDC pUC19 pAJ401-egl
Triconderm reeset egl c¢DNA
pGBT9 ADH1 pA15BH DNA  Bgl Il -BamH 1 /
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Hind[ll pAISTXR G418
1.2
LB E . coli YPD 10g 20g
20g pH S. cerevisiae 40pg /mL G418 YPD
0.1% CMC  YPD B-
B-glucanase EG [
1.3
G418 Pfu DNA Sangon
T4 DNA TaKaRa
1.4
2
1.5
3
1.6 PCR
4 P4I)HI

P1 5'-CTTGCATGCAACTTC-3’
P2 5'-GCTCTAGAGGAGTTGATTGTATGC-3’

Sph 1 Xba 1 pGBT9 1 PCR

Pom 94°C 3min 94°C 1min 55°C 1min 72°C 50s 30 72°C
10min 5 EG I EGI cDNA 3'-UTR

EG [ ° P3 P4 3'-

UTR EG | ¢cDNA
P3 5'-ATTCTAGAATGGCGCCCTCAGTTACAC-3’
P4 5'-CGGGATCCGATAAGTTCTTTTTCATTT-3’

Xbal  BamH1 94°C 3min 94°C 1min
53°C 1min 72°C 4min 30 72°C 10min
1.7 DNA
1.8 EGI
1.8.1 0.1%CMC  YPD 30C 3d
0.1% 1h Imol/L. NaCl 40min
24h YPD 0.1%CMC 37C 8h
1.8.2 0.5mL 0.5mL 1% CMC
0.05 mol/L - 0. 1mol/L pH5.0 50C 30min DNS
! 1
1.9 o-ALDC
50mlL 30mlL 12

3d
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DA DA B1843

Sph1 pUC19-eg1
Hind 111 4.2kb

5523 bp

# Xba I+BamH |
amH 1+Sph 1 Sph 1+Xba 1

1
Tapw1 Veetor «

pGBTS-ET

5.5kb
PUCI9-Pprr,

Poull  Xbal
#Pvu +Xba 1 * Pvull+Xba 1
Vector Papa

Bglll ¢ Ligation

PA15BH
4.6kb

pT9-PET
4.7kb egl

H
BamH 1/ Hind 111

Sphl Sphl

Vector Fragment

‘Li gation

Bglll

pA15BH -PET
6.8kb

PET(2.1kb)

BamH 1/ Hind 111

1 EGI
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2.1 I ADHI P.,m PCR
1.6 PCR 1.2%
421bp  DNA Piom PCR Sph 1 Xba 1
pUCI9 pUC19-P
2.2 3'-UTR EG ] ¢cDNA
1.6 PCR 1.5kb eg | Xho 1
Pst 1 Xho 1 683bp  859bp Pst 1
1085bp  457bp PCR Xba |
BamH [ pUCI9 pUC19-¢eg |
3'-UTR  EGI cDNA
2.3 EGI
2.3.1 EGI BamH1  Sph 1 pGBT9  228hp  ADH [
Ty Pom Sph 1 + Xba I  EG 1 ¢DNA Xba 1 + BamH I Ty
BamH]I + Sph I 3 EG I
2.3.2 EGI EG 1 Sph 1
rDNA pAl15BH EG I pA15BH-PET
1
2.4 EG [ BE9711
Puu [l pA15BH-PET pA15TXR 41
BE9711  YPD/G418 G418
1.8 EG [
1024 5
0.5% 5
1/205 3/10 3/293 3/379  3/439 1.8
EG I
5
2
2.5 EG [
2mL YPD 30°C 2 EGI
48h EG I
1/205 3/10 3/293 3/379 3/439 Fig.2  Detection of EG [ secretion on agar medium
EG [ 17.8 12.8 5.6 11.7 From left to right Transformant 1/205
BE9711 control ~Transformant3/10.
12.8 U/L
2.6 EGI EG 1
17205  3/10
2.6.1 1/205  3/10 50mL YPD
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— @ Stratin 1205 250mL 30°C 220r/min 36h 12h
— —— Stratin 310 3
3.
) EG [ 72h
z BE9711/pA15BH
- 36h  120h EG [
e 2.6.2 pH 60h
o 2ml pH
3 EGI EG | 55°C ~ 60°C
Fig.3 Relation between EG T enzyme pH 5.0  pH4~6 60%
activity and culture time T. reesei EG | pH
2.7 B- 0-ALDC
BE9711 B- «-ALDC
5 EG [ «-ALDC
1
1 a-ALDC
Table 1 Detection of a-ALDC expressed by engineered brewing yeast
Strains * B1848 BE9711 1/205 3/10 3/293 3/379/ 3/439
OD335 0.320 0.033 0.301 0.273 0.032 0.244 0.170
Drop/ % 89.7 5.9 14.7 90.0 23.8 53.1
* BI848 A heer producing strain which is the recipiet for constructing a-ALDC engineering strain BE9711.
1 EG T 3293 a-ALDC 1/205  o-AL-
DC 3/439
2.8 EG |
3/293  3/439  YPD 6 CMC
EG | EG [ 3
6 B-
3/293  3/439 5.5 12.8U/L 6
6.6 11.7U/L
a-ALDC BE9711  §-
1
3
BE9711 eg 1 B-
a-ALDC
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Integration and Expression of -Endoglucanase I from

Triconderma reesei in Brewing Yeast

Tang Xiaoying’ Qin junchuan’ Tang Guomin' ~Wang Aoquan'”
! State Key Laboratory of Microbial Recources Institute of Microbiology Chinese Academy of Sciences  Beijing 100080 China
2 Department of Biochemisiry ~ State Key Laboratory of Pharmaceutical Biotechnology Nanjing University ~Nanjing 210093 China

Abstract An integration plasmid pA15-PET for expression and secretion of 3-Endoglucanase [

EG I in yeast was constructed by insertion of EG | ¢cDNA between yeast alcohol dehydrogenase
promoter and terminator region. The plasmid contained part of yeast rDNA sequence which was used
as a homologous fragment for integration. The EG | ¢DNA was introduced into an engineered brew-
ing yeast BE9711 containing a-acetolactate decarboxylase o-ALDC encoding gene and integrated
onto its TDNA sequence of chromosomal DNA by co-transformation of pA15-PET and a YEP type
plasmid pA15TXR carrying G418 resistance. The stable engineered brewing yeast expressing intra-
cellulase a-ALDC and extracellular EG | simultaneously were obtained.

Key words B-Endoglucanase I Integrative expression Double functional brewing yeast
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