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214036
PCR Aspergillus oryzae
[156A
1156A XynFl
35kD pH4~9 pH 7.0 45°C 50°C
Q933 A 0001-6209 2002 04-0425-06
15% ~30%
1 4-B-D-xylan xylanohydrolase EC 3.2.1.8 B-
14
1-~5
AOXI
Aspetgillus oryzae XynF'1
XynFl
PCR
1
1.1
HB101 Pichiapastoris GSII5 his4 pPICOK
INVITROGEN Aspergillus oryzae RIBI28
37°C 30°C 30°C
1.2
1.2.1 IB DIFCO 10g DIFCO 5g NaCl 10g
1L pH7.0 0. 1mg/mL
" STA
1968 —
1998 ~ 2000
2001-10-29 2002-02-22
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1.2.2 YPD 20g 10g 20g 1L pH6.5
YPD-G418 G418
1.2.3 BMMY 10g 20g DIFCO 13.4¢ 4 x
107%g SmL 100mmol/L pH6.0 1L
1.2.4 RDB 182¢ 20g 13.4¢ 4x107'g
Leu lle Lys Met Glu  0.5% 0.05g 1L
1.2.5 lg 5¢ NaNO, 1g K,HPO, 1g MgSO, 7H,0 0.5g FeSO;
7H,0 0.01g 3g 10g 1L pH6.0 RIB128
1.3 DNA
DNA T4
Takara Shizou Kit Invitrogen
1.4 PIC9K-XynF1
3d Nippon gene Isogen RIB128
mRNA mRNA Kit Pharmacia SNART PCR ¢DNA Kit
Clontech c¢DNA PCR XynF'1
Kitamoto ¥ XynF'1 XynFl
26~ 32 327 ~ 322 Sense-P1 5'-CGGAATTCGCAGCCGCCAGCAT-
CAATGATG-3' EcoR | Antisense-P2 5'-TAGGGCGGCCGCTTACAGAGCATCGA
TGAT-3' Not 1 pPICOK
1.5
Higuchi ! Gene Assembler
Pharmacia XynFl

I156A 5'-GACGTTGT-
CAACGAGGCCTTCGATGAGGACGGC-3'

1.6

0.2mL 40C
0.5mL. 2% from oat spelts Sigma 0.3mL 100mmol/L pH4.5
40°C 30min Somogyi-Nelson 500nm
pH4.5 40°C 1 pmol 1 U
1.7

YPD 30C 20 h
BMMY 30°C 80h TSK G2000SW
21.5mm x 600mm Tosoh 40mmol/L. pH6. 5

0.2mol/l.  NaCl Poros HQ/M
4.6mm x 10mm PerSeptive Biosystems 40mmol/L pH5.0 1.0mol/L

NaCl © P ERFEEME DT RFTEATIR S %488 htto://journals. im. ac. on
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1.8
SDS-PAGE Laemmli 10%
1% 100
1.9 pH
pH4.5 35°C ~55C pH5 ~ 8 40C
pH
pH pH 1h
pH
1.10 K,
40°C pH4.5 2mg/mL 12.5mg/ml.
2
2.1 pPICIK-XynF1
PCR XynF'1 EcoR1  Not 1
pPICOK pPICOK-XynF1 AOX1
XynF1 1
2.2
PCR  XynF1 1l Ala™ 0.9kb  DNA 2
16
XynF'1
Bel 11, 591 Pmel
Ampicillin
ColE1 XynF1
BTl Not 1
pPICIK-XynF1 o
SAOXI 10.2kb

Kanamycin HIS4

Sal

1 pPICIK-XynF1
Fig.1 A plasmid pPIC9K-XynF1
XynF'1 gene was amplied by the method of reverse tran-
scription polymerase chain reaction system Plasmid
pPICOK-XynF1 was Pichia pastoris vector that contains
XynF'1 under the control of AOXI promoter.

© P EFRFF B i R 5 B A T B S R

2 XynF1

Fig.2  Electrophoresis of PCR products of
XynF1 gene by site-direct mutagenesis
1.ADNA/Hind Il 2 ~ 5. PCR products of

XynF1 gene by site-direct mutagenesis.
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pPICOK-XynF1  Pme |
GS115
G418
Remazol Brilliant Blue R-D-Xylan Sigma
I156A G418 0.5mg/mL
G418
2.3
XynF1
BMMY
35kD 3
1 2 3
kD
97.4 — -
662 —
43.0— ) |
‘i
31.0 < RS
20.0 — ——
14.4 — w———
3 SDS-PAGE

Fig.3 SDS-PAGE of the supernatant of the mutant and wild-
type

Lane 1 2pL protein standard DAICH [ -l Lane 2 10pL
supernatant of the recombinant mutant Lane 3 20pL superna-

tant of the recombinant wild type.

35kD

2.4

RDB 200
RBB-
G418 1.75mg/mL
XynF1
Sml/L
1 2 3
kD
974—
662—  —
430— w—

- e <—35.0kD

31.0— == S
20.0— —
14,4 — ~~—
-
4 SDS-PAGE

Fig.4 SDS-PAGE of the purified recombinant mutant xyla-
naseF'1 stained by sliver stain

Lane 1 Protein standard DAICH | -l Lane 2 Active
fractions collected from gel filtration chromatography Lane 3

Purified recombinant xylanase.

SDS-PAGE
4

1 000 K,
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1
Table 1 Properties of xylanase from parent and mutant
Properties of enzyme Xylanase from parent Xylanase from mutant
Enzyme activity/ u/mL 0.042 47.700
Optimum temperature/ °C 45 45
Optimum pH 7.0 7.0
Temperature stability/ “C 45 50
pH stability 4~9 4~9
K,/ mg/mL 23.61 43.28
XynF1
N_ 8
9
10
70
Kitamoto XynF1
XynFl F 10
XynFl 155
1156 AISG
156 -
XynF'1 [156A
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Nl N e Y I N

Improvement or Recombinant Xylanase XynF1 From Aspergillus oryzae
Expressed in Pichia pastoris by Site-directed Mutagenesis

Lu Jian Cao Yu Chen Jian
School of Biotechnology The Key Laboratory of Industry Biotechnology Under Ministry
of Education Souhern Yangtze University Wuxi 214036 China

Abstract The recombinant xylanase XynF1 from Aspergillus oryzae expressed in the methylotrophic
yeast Pichia pastoris was improved by site-directed mutagenesis. The mutant [156A secreted about
47.7U/mL xylanase XynF1 in the BMMY medium. The mutant xylanase XynF1 was purified by ion
exchange and gel filtration chromatographies. The molecular weight of purified XynF1 was 35kD.
XynF1 was stable between pH 4 ~ 9 and its optimum pH was 7.0. The optimum temperature of
XynF1 was 45°C and it was stable below 50°C . The properties of mutant were same as the parent’ s
except the stability of temperature.

Key words Recombinant Xylanase Site-directed mutagenesis Aspergillus oryzae  Pichia pasto-
ris
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