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HBO30 -1 4 pPIC9K pH-
BM220 pHBM220 KM71 GS115 SMDI1168
KM71 pHBM220 GS115 pHBM220 SMD1168 pHBM220
pH 5.5 60C
10.80IU/mL 11.63IU/mL 9.681U/mL KM71 pHBM220
pH
-1 4
Q786 A 1000-3061 2003 01-0050-06
-1 4- 1.1.2 LB 9 YEPD MM
EC3.2.1.8 MD BMGY BMMY Invitrogen
-3 1.1.3 1
a8 1.2
1.2.1 DNA
HB030 -1 4- DNA Clontech AdvantageTM PCR-pure
3 KM71 GSI115 Kit  Gel-extract Kit DNA
SMD1168 9
1.2.2 PCR 9 PE2400
1 Primer4  5'-GGCCAGGCCTCACAC CT-
1.1 GTCGTTTGG-3’
1.1.1 T4 DNA T4 DNA Primer5 5’-GTCATAGCCCATGCGAGAACCATTA
TagDNA CG-3'
Promega TaKaRa 4  dNTP TaKaRa 95°C Smin 95°C Imin 58°C lmin
RBB-Xylan Remazol Brilliant Bule-Xy- 72°C 1.5min 35 72°C 7min
lan Sigma 1.2.3 In-
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vitrogen 45 %
1.2.4 DNS
Invitrogen
1.2.5 SDS-PAGE BIO-RAD 1min 1pmol
1.2.6 1U

1
Table 1 Strains and plasmids used in this work
Strain/Plasmid Characterstics Source

B. pumilus HB030
E. coli DH5«a
Pichia pastoris GS115 his4

Pichia pastoris KM71

SupEA4  AlacU169 hsdR17 recAl

his4  aox1..ARG4 arg4

Stored in this lab

endAl gryA966 thi-1 relAl Stored in this lab

Purchased from Invitrogen

Purchased from Invitrogen

Pichia pastoris SMD1168 his4  pep4 Purchased from Invitrogen
GSI115 pHBM220 This work
KM71 pHBM220 This work
SMD1168 pHBM220 This work
pPICOK Amp" Kan" puc ori HIS4 Pyoxi Tiox a-Factor SS MCS Purchased from Invitrogen
pHBM219 xyl cloned in pHBM316A2 Stored in this lab
pHBM220 xyl cloned in pPICOK This work
2
2.1
pHBM219  Xbal T4 DNA
Polymerase BamHI
~ 1.0kb BamHI + BamHI+ SnaBI Xbal(blunting)
SnaBI pPICOK pHBM220 recovery~9.0kb fragment +BamHI
recovery~1.0kb
1 fragment
pPICOK 7110bp Ndel
T4 DNA ligase
~ 400bp Ndel BamHI
Ndel ~3.9kb  ~6.3kb : - (SnaBD)
ColE1L 5 EcoRI
2 pHBM220 Bl PHBN220 ™ Nor1
2.2 (T7)
pHBM220  Sall
KM71 GSI115 SMDI1168
1 pHBM220
30 ~ 60 _
Fig.1 Construction of plasmid pHBM220
BMGY 28°C 1~2d
RBB-Xylan  BMMY DNA Primer4 Primer5 PCR
24h 48h HBO30
3 DNA PCR 4
YEPD 28C © EP%ﬂ?"!E’%ﬁ’i#m}??tﬁﬁl,%?']%%é‘étéﬁﬁﬁ http://journals. im. ac. cn
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RBB-Xylan  BM- GS115 pHBM220  SMDI168
MY pHBM220 Mut *
KM71 pHBM220 SMD1168 pHBM220  Mut®
SMD1168 pHBM220  GS115 pHBM220 pPICOk
I 2 M KM71 SMD1168 GS115

0.0038IU/mL 0.0461U/mL 0.0161U/mL

0.0461U/mL
3.92IU/mL
2 KM71 pHBM220 -Mut®
Fig.2  ldentification of expression plasmids for 926 SMD1168
P . pastoris by digestion pHBM220 “Mut® 7

1.pHBM220/Nde I 2.pPICOk/Nde I ~ M.ADNA/ Hind|ll
’ ! " 5 GS115 pHBM220 -Mut*

64 SMD1168 pHBM220 -Mut*
64 6
SDS-PAGE

26.8kD 7

—e— KW71 (pHBM220)-MutS

—O— SMD1168(pHBM?220)-MutS
11

3 RBB-xylan 29
Fig.3  Test of recombinant P. pastoris by RBB-Xylan 25 7
1.Control — KM71 pPIC9k 2 3 SMD1168 pHBM220 g€ S
T e
4 5. KM71 pHBM220 6 7. GS115 pHBM220 E 4
1 2 3 4 5 M 0 24 48 72 96 120 144 168

t/h

5 KM71 pHBM220 SMD1168 pHBM220
Mut®
Fig.5 Curve of enzyme production by KM71 pHBM220
SMD1168 pHBM220 -Mut’

—e— GS115(pHBM220)-Mut+
—o— SMD1168(pHBM220)-Mut+

4 PCR
Fig.4 Identification of recombinant P . pastoris by PCR

—
—

1. Control — P. pastoris total DNA + pPICOk/template
2.Control + HBMO30 total DNA/template
3.SMD1168 pHBM220 total DNA/template

4.KM71 pHBM220 total DNA/template IIG 3I2 4I8 6I 4 ;30 ‘I)G
5.GS115 pHBM220 total DNA/template th

M. ADNA/ Hind|ll .

Enzyme
activity/(TU/mL)
— L2 ~ O

(=]

6 GS115 pHBM220 SMD1168 pHBM220 Mut*
2.3
KM71 pHBM220 Mut Fig.6  Curve of enzyme production by GS115 pHBM220
Mut® SMD1168 pHBM220 GSI15 pHBM220 SMD1168 pHBM220 -Mut”

Mut Mut ™ KM71 pHBM220  Mut’® o hEfsmms MiFaialia®Es htto:// journals. im. ac. on
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2.4 pH5.0 ~ 10.0
pH4.5 pH5.0 pH5.5 pH6.0 pH6.5 KM71 pHBM220 -Mut® SMDI1168
pH7.0 pH7.5 pHS8.0 pHS8.5 pHBM220 -Mut® GSI115
50°C 3 pHBM220 -Mut® SMDI1168 pHBM220 -Mut”
45% 10
pH 5.5 —=— KM71-pHBM220(MutS)
—0— GS115-pHBM220(Mut+)
8 pH7.0 —&— SMDI1168-pHBM220(MutS)
35°C 40°C 45°C 50°C 55°C 60°C 65°C 70°C —o— SMD1168-pHBM220(Mut-+)
75°C 80°C 85°C s nor
60cC 9 : 0L
6 5432 1M ,p g oL
w——97 g 50
-~ —66 é 30 B
w43 & 10 i | | | | | |
30 40 50 60 70 80 90
£5°8 -——3] T/C
h w—20 9
-—— 4
Fig.9 Effect of temperature on activity of the enzyme
7 SDS-PAGE produced by recombinant P. pastoris

Fig.7

Relative enzyme activity/%

Fig.8

3
45%
pH
10.0 11.0
24h

Test of recombinant P . pastoris by SDS-PAGE
M. Protein molecular weight marker

1.SMD1168 pHBM220 -Mut®

2.SMD1168 pHBM220 -Mut*

3.KM71 pHBM220 -Mut®

4.GS115 pHBM220 -Mut*

GS115/His* Mut* Albumin

KM71 pPIC9k -Mut®

5. Control +
6. Control —

—a— KM71-pHBM220(MutS)
—e— GS115-pHBM220(Mut+)
—e— SMD1168-pHBM220(MutS)

—oe— SMD1168-pHBM220(Mut+)
1nor

90
70

50

30 [

pH
Effect of pH on activity of the enzyme produced

by recombinant P. pastoris

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
pH 4°C

pH pH

Relative enzyme activity/%

—o— KM71-pHBM220(MutS)
—a— SMD1168-pHBM220(MutS)
—a— SMDI1168-pHBM220(Mut+)
—n— GS115-pHBM220(Mut+)

100
90
80
70
60
50
40
30

20
10

10 pH

.10 pH stability of the enzyme produced by recombinant P. pastoris

45%

50%

3

3

3h

60°C
1.5h
KM71 pHBM220 -Mut®

60°C 6h
SMD1168 pHBM220 -Mut®

60°C 6h
GS115 pHBM220 -Mut”
1.5h 50%

20%
60°C
11
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—— KM71-pHBM220(MutS)
—O— GS115-pHBM220(Mut+)
—e— SMD1168-pHBM220(MutS)

—e=— SMD1168-pHBM220(Mut+)
90T

80 -
70 -
60 -
50+
40 +
30T
201
10k
0 | | L | | | ) )

Relative enzyme activity/%

11

Fig.11 Heat stability of the enzyme produced by

recombinant P. pastoris

KM71 GSI115 SMDI1168

10.801U/mL 11.631U/
2001

8.5nkat /ml. nkat/mL

mL 9.681U/mL  Filip Nuyens

U/mL 1.18 ~ 3.13 1U/mL
G418
G418
pH pH5.5
60°C GSl115
KM71
pH
SMD1168
SMD1168 pHBM220 Mut
Mut* Mut®
3 72h 72h
KM71 pHBM220 -Mut®  GS115 pHBM220 -
Mut”*
5 6 SMD1168 pHBM220  Mut*
64h
6 SMD1168
pHBM220 -Mut®
pH
pH KM71 pH-

BM220 -Mut® SMD1168 pHBM220 -Mut®
pH pH5.0 ~ 10.0
GS115 pHBM220 -Mut*  SMDI1168 pH-
BM220 -Mut" pH
SMD1168 pHBM220

pH 10

1.5h KM71 pHBM220 -Mut®  SMDI1168
pHBM220 -Mut® 50%

GS115  pHBM220 -Mut* SMD1168
pHBM220 -Mut " 50% Mut®

Mut *

pH
Mut®
10~11
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Secreted Expression of Bacillus pumilus Xylanase Gene in Pichia pastoris
and Study on Enzymatic Properties

JIANG Zheng-Bing' SONG Hui-Ting®  MA Li-Xin' "

' College of Life science  Hubei University Wuhan 430062 China

2 College of Chemistry and Material science  Hubei University Wuhan 430062 China
Abstract The endo-1 4-xylanase gene from Bacillus pumilus HB0O30 was cloned into the Pichia pastoris expression vector
pPIC9k  the recombinant plasmid was named pHBM220. The digested recombinant plasmid pHBM220 was transformed into
Pichia pastoris KM71 GS115 SMD1168  respectively. The recombinant Pichia pastoris KM71 pHBM220  GSI15
pHBM220 SMD1168 pHBM220 secreted functional endo-1 4-xylanase and the enzymatic activities reached 10.801U/mL
11.6310/mL 9.68IU/mL respectively. The temperature and pH optimum for the recombinant xylanase were 60°C and pHS5.5

respectively .

Key words Endo-1 4-xylanase gene Pichia pastoris expression enzymatic properties
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