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100080
PCR Aspergillus niger UV-11 DNA cDNA
ADHI rDNA
pAX2 pAX2 YEp G418 S . cerevisiae 2.346
XY2
Q78 A 0001-6209 2005 01-0135-04
endo-1 4-f3-D-xylan xylanohydrolase EC
3.2.1.8 B-1 4 a0

1.1
1.1.1

1

Table 1 ~ Strains and plasmids used in this study

Strains and plasmids

Phenotype or genotype

Source or reference

Strains

Escherichia coli DH5a

supE44 AlacU169 rec Al

Laboratory stock

Aspergillus niger UV-11 Wild type Laboratory stock
Saccharomyces cerevisiae 2.346 Wild type Laboratory stock
Saccharomyces cerevisiae 229 # glyA a-amy Provided by Prof. Tang
Saccharomyces cerevisiae XY2 xynB This work
Plasmids
pGBT10 Ap"  gal4 2pori Col Elori Laboratory stock
pAl5SBB4 Ap" 18S rDNA Laboratory stock
pBEJ16 Ap" GA418" 2pori Provided by Prof. Tang
pAX2 Ap" 18S tDNA xynB This work
1.1.2 DNA T4 DNA
1.1.3 LB YPD
Promega DNA G-418 YPGE
Tag DNA Sangon PCR Genecore 10
Birchwood Sigma 1.2 DNA
o- 1800U/mL 11 A. niger UV-11
9 U/mL DNA
“ 863 " 2001AA214151 30170218
: Tel 86-10-62551206 E-mail dongzy @ sun.im.ac.cn
1976 - E-mail Thyyy205 @ sohu. com
2004-05-09 2004-10-27
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1.3 xynB
1.3.1 xynB 2
PCR Primer P1 5'-ATGCTCACCAAGAACC-3’
Primer P2 5'-TTACTGAACAGTGATGG-3' A . niger UV-11
DNA xynB PCR
10ng DNA 0.25mmol/L. dNTP 0.5pmol/L
1 x PCR 2.5U Tag DNA 94°C
3min 94°C 50s 47°C 50s 72°C Imin 30 72°C 10min
pGEM-T Easy
1.3.2
xynB Primer Bl 5'-
TGATGTCCTGCGCACTTCCAGGG-3"  Primer B2 5'-AGTGCGC
AGGACATCACCTACAG-3' xynB
P1/B1 B2/P2 PCR
PCR P1/P2
xynB cDNA PCR
1.4
DNA 13 Hindll  Pst 1
pGBT10 gald xynB
pGX-2 Sph 1 pGX-2
P o - xynB-Typ pA15BB4  Sph 1 -Sph |
DNA
1.5
1.5.1 Saki "
8 S . cerevisiae
2.346 SmL YPD 30°C
2x10°  /mL ODgy 0.1
50mLYPD 2 ~4h
ODy 0.4 SmL
4000r/min Smin
200pL 80% 10%TE x 10 10%
14,1 DNA 200pg DNA 5pL
Sma 1 pAX2 1pg/plL 1pL
BEJ16 100ng/.L ImL PEG 80% PEG4000 10% TE x
10 10% 30°C 100r/min 30min 42°C
20min PEG 2mL YPD
30°C 100r/min 4 ~5h  4000r/min 30s
100pL. YPD YPD 30°C
2~3d
1.5.2 PCR 16
DNA PCR P1/P2
PCR
1.5.3
0.2% YPD 50°C 1h

45
0.1% 40min 1mol/L NaCl
30min
1.5.4 DNS
v YPGE
0. Imol/L
pH5.0 1% 50°C
15min 0.6mL DNS 10min
SmL 550nm 1pmol
1 U
1.5.5 SDS-PAGE PCR
YPD 30°C 6d
5 SDS-PAGE
1.6
1.6.1 1000 g 65C  3500mL
pH 6.2 95°C 20000U
45min 10min 60°C  pH 4.0
200000U 60°C 3h
1.6.2 SmL
YPD 30°C
YPD 2x 10 /mL
0Dy 1.0 100mL 1~3#
100mlL 18mlL
15% 30°C
1.6.3 HPLC
Aminex HPX-87H Smmol/L. H, SO,
0.6mL/min Refractive Index
10% W/V
2
2.1 xynB
P1/P2 A . niger UV-11 DNA
PCR 745bp xynB
pGEM-T Easy
67bp 37 lto 1994 xynB
91 % xynB
¢DNA 678bp
2.2
pAX-2 Amp
xynBB 18S rDNA
Sma 1
2.3
pAX-2 (G418
pBEJ16 S. cerevisiae 2.346
200pg/mL G418 YPD G418
10* /pgDNA
DNA  PCR pAX-2
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670bp
pAX-2 1
500 /pugDNA

kb
1.6 —
1.0—
~«—670bp
0.5—
1 PCR
Fig.1 Identification of the transformant by PCR 2 XY2 SDS-PAGE
M. 1kb Marker 1.Host strain 2.Positive control pAX2 3 and 4. Fig. 2 SDS-PAGE analysis of expression protein of the recombinant
Strains without xynB 5. Recombinant harboring with xynB . 1. Protein molecular weight marker 2. S. cerevisiae XY2 xynB 3. S.
cerevisiae 2.346.
XY2
SDS-PAGE XY2 2.5
21kD Xy2
189 20.7kD
2 S. cerevisiae 229 # XY2
XY2 S. cerevisiae 2.346 S cerevisiae 229 #
2.4 36h
250mL 25l 36h S. cerevisiae XY2/229 #
S. cerevisiae 2.346 2
7d 5.5U/mL
2 XY2
Table 2 Analysis of alcohol production of XY2 compared with host strain
Alcohol production in fermentation course/ % W/V
Experiment times Strains
Oh 12h 24h 36h 48h 60h
lst ES 0 3.04 4.02 6.30 7.70 7.72
i cs 0 3.20 4.04 6.25 7.04 7.02
ond ES 0 3.08 4.10 6.38 7.76 7.75
n CS 0 3.20 4.09 6.29 7.12 7.10
3 ES 0 2.98 3.92 6.25 7.65 7.62
" CS 0 3.15 3.97 6.20 7.01 6.98

ES experimental strains XY2/229# CS control strains  2.346/229 # .

3
18 S . cerevisiae XY2 pH
1920 A. miger UV-11
xynB
Monfort * X24
Ylp
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Integrative expression of XynB of Aspergillus niger UV-11 in industrial yeast

LI Hai-yan ZHU Ling-xiang MAO Ai-jun DONG Zhi-yang"
State Key Laboratory of Microbio Resources Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080 China

Abstract The cDNA sequence of 3-xylanase gene xynB was cloned from Aspergillus niger UV-11. It was inserted into
the yeast expression vector and the recombinant plasmid pAX2 was obtained. The plasmid pAX2 was introduced into an
industrial S. cerevisiaze 2.346 and integrated into yeast genome by co-transformation of a YEPtype plasmid pBEJ16
carrying G418 resistance. The stable engineered yeast strain XY2 was obtained. It could express and secret extracellular
xylanase and enhance the alcohol production in wheat flour fermentation compared with the host strain S. cerevisiae
2.346.

Key words [-xylanase Integrative expression Industrial yeast Alcohol production

Foundation item Chinese National Programs for High Technology Research and Development 2001AA214151
* Corresponding author. Tel 86-10-62551206 E-mail dongzy @ sun.im.ac.cn

Received date 05-09-2004
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn





