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Sigma

1.3 Streptomyces olivaceoviridis Al DNA
35C 4 ~5d 1000r/min 10min
50mg 500pL
500uL 2mg/mL
50mg/ml. RNase 0.3mol/L 25mmol/L
Tris-HCI 25mmol/L. EDTA pH8.0 37°C 30min
100 50°C 30min
109% SDS 2% Smin
150001/ min 100min
70%
30uL
1.4 xynA
Maniatis !
xynd
pET-22b BL21
DE3
1.5
500p.L
2 30uL
SDS Smin 12%
1mL
Immol/LL PMSF pH5.6 2 60
13000r/min
Smin
Somogyi-Nel-
son pH 5.2
55C 1 IU
1pmol
1.6
EcoR1  Sma | pPIC9
EcoR 1 Sma 1
pPIC9-xynA
Pichia pastoris GS115 500mL YPD
1% 2% 2% 30°C

A()(X) = 1.3 ~1.5 ISOOg
500mL 250mL

20mL 1mol/L

0.5mL
Spg Dral

40pL 1~
pPIC9 Smin
0.5mL
RDB 18.6%

Yeast

1 mol/LL 200p.L
2% 1.34%
Nitrogen Base W/O amino acids 0.00004 %
Biotin 0.005% 0.005% 0.005%

0.005% 0.005% 2%
30°C

YNB

MM 1.34% YNB 0.00004 %
Biotin 0.5% 1.5% MD 1.34%
YNB 0.00004 % Biotin 2% 1.5%
30°C 2d MD MM

1.7
10mL BMGY 1% 2%
1.34%YNB 0.00004% Biotin 1%
30°C Ago
=10 ~ 20 10mL
BMMY  0.5% BMGY
12h 96h

SDS-PAGE

30C

2

2.1 xynA
FXYN !

71 5'TAGAATTCGCCATG GGCTCGTACGC-
CCTTCCC3! 72 5" TA GGT ACC TCA GGT
GCG GGT CCA GCG3' 71 EcoR 1

Neo 1 72
Kpn 1 71

72 Streptomyces olivaceoviridis Al
DNA GC
Taq TaKaRa LA
1.4kb

xynA

Tag™ with GC Buffer
EcoR 1
Kpn 1 pUC19
fon o F XYNA

73 5" TA GAA TTC GCC ATG
GCC GAG AGC ACG CTC3' 72

A

2.2 xynA

xynA
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pET-22b + pel B IU/mL
6.9kb  6.8kb 2.3 XynA
pET-22b + -xynA 1
xynA EcoR1  Smal
pPICO a-
pPICO-xynA 3
PET-22b(+)-xynA
6.8kb or 0N EcoRI
xynA
pPICY9-xynA
Bglll 9.3kb Smal
3'A0X1 3AOXI(TT)
1 pET-22b + -xynd
Fig.1 Physical map of recombinant
expression plasmid pET-22b + -xynA hisd
BI21 DE3 3 pPICS-2ymA
Fig.3  Physical map of recombinant expression
XYNA  SDS-PAGE .
plasmid pPIC9-xynA
2 1.
kD 1 2 3 4 5 6 Pichia pastoris GS 115 His

PR
66.2 — W &

43.0— 6 -—
310 — w—  OE

2 xynA
XYNA  SDS- PAGE
Fig.2  SDS-PAGE analysis of the xynA expressed in E. coli
1. Standard protein molecular weight 2. E. coli with plasmid pET-22b
+ 3 4.Two E. coli recombinants with pET-22b + -xynd xynA with
5 6.Two E. coli recombinants with pET-22b

signal peptide sequence
+ -xynA xynA without signal peptide sequence

43kD

Streptomyces olivaceoviridis Al 6

xynA
4.6kD

30%
10%
12.2 TU/mL. 3.9

his ™ his4
His RDB
his4
mut -
MM
MD
&4
21
29 1U/mL 500mL
50 TU/mL XYNA 0.2mg/mL
SDS-PAGE 4
XYNA
5
3
XYNA 0
pH 5.6 60°C
pH9.0 50% 60°C 30min
80.9%
SDS EDTA
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XYNA

kD 1 2 3 4 5

66.2— q—
30— - -
-
31.0— w— —
20.1 — w_—
4 XYNA  SDS-PAGE

Fig.4 SDS-PAGE analysis of the xylanase XYNA expressed
in Pichia pastoris
1 Standard protein molecular weight 2. Pichia pastoris GS115 host 3 ~
5. Three pichia pastoris recombinants

Sung
Bacillus circulansde

300mg/L

1997  Ruiz-Amibas "
Streptomyces paryllus
2002

Trichoderma reesei

Streptomyces halstedii

1441U/mL de Faria "'
Bergquist

Humicola grisea

xyn2 0.5¢/L  1g/L
0.2mg/mL
5L
2mg/mlL, 5001IU/mlL
5
XYNA  XYNB 95 IU/mL

xynA

Tokuyasu

myces avidinii

B Streptomyces lividans

Veiko "

streptavidin

Strepto-

N
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Expression of Xylanase Gene xynA from Streptomyces olivaceoviridis Al
in Escherichia coli and Pichia pastoris

ZHANG Hong-Lian' YAO Bin'* WANG Ya-Ru' YUAN Tie-Zheng! ZHANG Wang-Zhao'
WU Ning-Feng® FAN Yun-Liv’

' Feed Research Institute ~ Chinese Academy of Agricultrual Sciences ~ Beijing 100081 ~ China

% Biotechnology Research Institute ~ Chinese Academy of Agriculirual Sciences  Beijing 100081 China

Abstract The gene xynA encoding xylanase was cloned from Streptomyces olivaceoviridis Al . The xynA with and without origin
signal peptide sequence were fused behind pel B signal peptide in the plasmid pET-22b + respectively then transfered into the
host E. coli. The xylanase expressed in E. coli had normal bioactivity. Further the xynA without origin signal peptide sequence
was cloned into the plasmid pPIC9 under the control of AOX1 promoter and introduced into the host Pichia pastoris by electropo-
ration. The results of SDS-PAGE and activity assay of the xylanase expressed by recombinant P . pastoris showed that the xynA
had been overexpressed and secreted and the xylanase expressed had normal bioactivity. The expression level of xylanase in

recombinant P . pastoris exceeded 0.2mg/mL in shake culture.

Key words xylanase XYNA overexpression Pichia pastoris

Received 07-24-2002
This work was supported by a grant from the National High Technology Research and Development Program of China 863  No. 2001 AA214041 .
* Corresponding author. Tel 86-10-68975126 Fax 86-10-68975127 E-mail yaobin @ public3. bta. net. cn
s IR ARSI DA DDA RN croroacnsececnoronceccnes O EpHET R IR IR R PR TH L S B ER -t tp- 7 fotrrmat s~ im-ae: cr





