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Integration and Expression of BGL1 Gene from Saccharomy-
copsis fibuligera in Industrial Saccharomyces cerevisiae
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(1. Institute of Biomass Refinery &Processing, School of Biotechnology, Jiangnan University, Wuxi 214122)
(2. The Key Laboratory of Industry Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122)

Abstract: The recombinant plasmid pPIC-gpd-bgl-hyg was constructed, which contained GPD2 promotor
and terminator from industrial yeasts Saccharomyces cerevisiae, B-glucosidase gene (BGL1) from Sac-
charomycopsis fibuligera and hyg from hygromycin as the selected marker. With the yeast’s high efficiency
of homologous integrated, the BGL1 gene was successfully integrated into industrial yeasts S. cerevisiae.
The recombined yeast could grow on the cultures with the cellobiose as a sole carbon source, and the
B-glucosidase activity achieved 0.764 U/mL after 48 hours’ cultivation. In the experiments of VHG ethanol
fermentation, the cellobiose concentration in broth of recombined yeast was 80% lower than that of indus-
trial yeast.
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1.1.1 EHERA: Y (Saccharo-
myces cerevisiae Y) (Escherichia
coli JM109) pRS41H ( B

phpNT1) pPIC ;
(Saccharomycopsis fibuligera)

(CGMCCQ);
1.1.2 #EFHFE: LB 10 g,
5g, 10 g, 1L, pH 7.0

s 1.5% ;
R 100 pg/mL
YEPD 20 g, 10 g,
20 g, 1L 1.5%
B(hygromycin B)
YEPC 20 g, 10 g,
20 g, 1L
12° ,
1.5
1.1.3 T EHEMA&R: (CIAP) T4 DNA
, B
; ADNA /Ecol130 (Sty ) Marker
Taq
; Ex-Taq (TaKaRa);
Tris RNase
; Oligoex KIT ONE-STEP RT-PCR KIT
QIAGEN ; PCR
-B-D- Sigma R
1.2 7%

1.2.1 ERERTERERE:

DNA
(4]

, 5 6 PCR , BGL1
95°C 5 min; 94°C 30 s,

F1 KEHERANSIY

Table 1 Primers

in this study

No. Primer Digestion site Function
1 TAAGGATCCATGTAATAAGCAAACAAGCACGAATG BamHI ,
2 TTAGGATCCTCGTCAACTTCTCTGCATGTGATTAT BamHI GPD2
3 ATAATTACCGGAATTCTGATAAGGAAGGGGAGCG EcoRI PCR, GPD2
4 ATACCATGGAGGCCTAGACCTTACTTCCACGTCAA Neol
5 CCGGAATTCATGTTGATGATAGTACAGCTT TTGG EcoR1
6 ATGCCATGGGGAAAAATCAACGTCATAGTA AATC Ncol , BGL1
7 GGGACATTTTGATGGCCGCACGG pRS41H ,
8 GGGAACTCCTTCCTTTTCGGTTAGAGCG hyg
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45°C 1 min, 72°C 3 min, 30 ; PCR, hyg ,
72°C 10 min 95°C 5 min; 94°C 30 s, 56°C
GPD2 1 min, 72°C 1.5 min, 30 ; 712°C
) ) 10 min
pRS41H , 7 8 1, 1
S.cerevisiae genomic DNA
| Pcr
BamH 1 | gpd2 | BamH I
| BamH 1
| T4 DNAligase
! Hind Il
A pPIC-gpd2 gpd2 S.fibuligera genomic DNA
P;T 4547bp EcoRV
0 l PCR
] EcoR 1 bel  Neo 1
lEcoR I l inverse PCR Neol | l :
gpd2 promoter EcoR 1/NeoT | gpd2 terminater JEcoR [/Ncol
| T4 DNA ligase
2pd2 promoter
indIll
Amp’ EcoR [

Pst |
pPIC-gpd-bgl

bgl S
PCR Hye
gpd2 terminater Hyg Selectable Marker
Nco |
Neo 1 ‘[ l
Klenow Fragment -
l T4 DNA ligase
gpd2 promoter
Am
pPIC-gpd-bgl-hyg
7740bp
bgl
gpd2 terminater
Hyg'
1 JRAEME
Fig. 1 Construction of plasmid pPIC-gpd-bgl-hyg
1.2.3 BUHZE: 50 mL 124 YRS BRREH .
YEPD , 30T 16 h-18 h, , 50 mL YEPC , 30°C, 200 r/min
ddH,O 1 mol/L s S 1
DNA R , ; > >
1500 V, 5 ms ; 1 mol/L (VCX400 ) 24 min ( s 25),
. 200 uL : 30

(5]
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125 p-AEEEBNEENE: (6] 2 BREAH
1 pumol
(pNPG) 1 2.1 FRitgE
. DNA , PCR
1.2.6 FHALTFREMKE: YNBG
2 mL YEPD 0 3.0 kb BGL1 2.1 kb
30°C 24h 10 2uL10  GPD2 » PCR pPIC
YEPD , 24 h 20 , PCR , 3.7 kb GPD2
, 50 0 pPIC 3.7 kb
, 10 , , 3.0 BGL1 , pPIC-gpd-bgl
YEFD ,30C 24h ,  YEPD Ncol , Klenow Fragment
YNBG , 72 h 13kb hyg ’
7 7.7 kb pPIC-gpd-bgl-hyg 2
n

AR YNBG TR e/ A AR 2 22 BEMRERR

ntt A YNBG VAV 250/ nttE AR YEPD VK B 5

Hind
pPIC-gpd-bgl-hyg ,

x 100%
bp
19329
7743
6223
4547
4254
bp 3472
2448 R
2099 1882
1489
925
19329
b
6443 7743 bp 7740
6223 5389
4254
3472
2690
1882 1300
1489
B2 ®mik&ER
Fig. 2 Results of electrophoresis
1: GPD2 ; 2: pPIC Bgl ; 3: pPIC-gpd Pst ;4 GPD2 PCR ; 50 BGL1 ; 6:
pPIC-gpd-bgl EcoR ; 7: pRS41H BamH ; 8 hyg ; 9: Hind

1: GPD2 fragment; 2: Bgl digestion of plasma pPIC; 3: Ps¢t digestion of plasmid pPIC-gpd; 4: the PCR fragment which contains
GPD?2 promotor, terminator; 5: BGL1 fragment; 6: EcoRI digestion of plasmid pPIC-gpd-bgl; 7: BamH digestion of plasma pRS41H;
8: hyg fragment; 9: Hind digestion of recombinant plasmid pPIC-gpdU-bgl-hyg; M: A-DNA /Ecol 30  (Sty ) Marker
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S. cerevisiae Y
200 pg/mL, pH8.5 YEPD , 30
2d-34d, 300 pg/mL B YEPD
48 h, , S.
cerevisiae Y-BGL

2.3 #{LFHY PCR WiE

BGL1 5 6 hyg 7 8
PCR
200 pL Eppendorf
1 uL DNA, 200 umol/L dNTP,
1 umol/L , 10xPCR ,2.5U Taq s
ddH,0 50 uL 95C 5 min; 94
30s, 55 40,72 270 s, 30
;72 10 min
3 , 2.9 kb BGL1
1.3 kb hyg
bp bp
19329
7743
6223
4254
3472
2901 2690
1882
1489
1300
925

3 PCR #jk[E

Fig. 3 Spectrum of PCR electrophoresis

1: BGL1 ;20 hyg

1: BGL1 fragment; 2: hyg fragment; M: A-DNA/Ecol 30 (Sty )
Marker

24 EBEFEENE
S. cerevisiae

S. cerevisiae Y-BGL YEPD

>

BGL1 , ;
S. cerevisiae Y- BGL R

®2 B-HEREEEEELILK

Table 2 Enzymatic assay of recombinant

B- (U/mL)

Strain B-glucosidase activity(U/mL)

12h 24h 36h 48h
S. cerevisiae Y 0 0 0 0
S. cerevisiae Y- BGL-7 0.321 0.472 0.548 0.629
S. cerevisiae Y-BGL-11 0.292 0.377 0.462 0.572
S. cerevisiae Y-BGL-12 0.384 0.524 0.602 0.764

2.5 EEEEEE YEPCEFE LEKIFR

S. cerevisiae Y S.
cerevisiae Y-BGL 20mL YEPD 24 h
ddH,0 2 , 30

> >

2h-3h

YEPC , 30

3d-4d,

4 BEEAHLE_BEE—BRREEFE LNERKER
Fig. 4 Growth of yeasts in plates with cellobiose as a sole
carbon source

B-

B- BGL1 ,

2.6 EQATIER BRI EMHXE
1.2.6 , 5
gpd-bgl-hyg ,
[8]’
27 EATIERAEEBSNERRBBEREAE
500 mL 50 g , ,

¥l 30 48 h,

S. cerevisiae Y-BGL
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Fig.5 Genetic stability of recombinant yeast
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