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1 1 2% 1 1 1
! 410081
2 350007
I
HWTX- [ rHWTX- [ 90 % NH, ,S0,
3kD CM Cis
rHWTX- I Tricine SDS-PAGE N-
HWTX- [ 80mg/L. 23.6%
HWTX -1
-1 tHWTX-1  Pichia pastoris
Q786 A 1000-3061 2002 02-0172-06
-1 Huwentoxin- [ HWTX- [ 80mg/L
HWTX-I Sele- 23.6%
nocosmia huwena
3.75kD 33 1
6 1-4 2-5 3-6 1.1
HWTX- [ Pichia pastoris GS115/HWTX- [
Promega
: HWTX- [ N- YNB w/o amino
Ca** ? acid DIFCO BCA-
200™ Protein Assay Kit PIERCE
HWTX- [ CM HPLC YWG Cig
1.2
1.2.1 HWTX- [ HWTX- [ P.
} HWTX- | pastoris GS115/HWTX- | G9k
GS115 2mL YPD 10g/LL
20g/L 20g/L. 30°C 250r/min
1% 100mL
BMGY 10g/L 20g/L 0. 1mol/L
pH6.0 13.4g/L. YNB 4 x 10 °g/L
10g/LL 500mL 30°C 250r/min
A3 ~ 6 20°C  50001r/min Smin
! P. pastoris 20mL. BUMY BMGY  10g/L
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SmL/L 28°C 300r/min
6d  24h Sml/L 4°C 12 000r/min
20min PMSF
Immol/L - 70°C
1.2.2 Tricine SDS-PAGE Tricine SDS-PAGE
Schagger ° 16.5%
3% 100V 4h 0.25%
12%
1.2.3 NH, ,S0,
90% NH, ,SO, 4°C
12 000r/min 30min
0. 1mol/L pH7.0
1.2.4 3kD
MWCO3kD 7000r/min 30min 3
1.2.5 CM HPLC water " 650E Ad-

vanced Protein Purification System

Protein-PaK™ CM 5mm x 50mm  280nm
0. Imol/L pH7.0 1h 0
~ 1mol/LNaCl
1.2.6 Cg HPLC 10u YWG Cj 3.9 x
300mm Waters Millennium 2010 HPLC
CM 10% ~ 40%
-0.1%TFA
1.2.7 Bruker ProFlex[ MAL-
DI-TOF CCA a- 4-
0.1%TFA  30%
110 HPLC
1.5pL
ACTH
2466.7m/z
20kV
1.2.8 PIERCE

PIERCE BCA™-200 Protein Assay Kit

1.2.9 10nmol

WATERS Pico-tag

200pL 5. 7mol/LL HCI 0.5%
N,
105°C 24h HC1
=1:1:2
PITC: =1:1:1:7
20min 4h

Smmol/L. Na, HPO, 10% 5%
pH7.4 WA-
TERS Alliance HPLC 10u YWG Cg
3.9 x 300mm
1.2.10 HWTX-] N
Applied Biosystem 491
Edman N 24
1.2.11 Sally A.Waterman °
3mL %% 0, 5% CO,
Krebs
HWTX- [ 30s 1
2
2.1 HWTX-1  P.pastoris
Pichia pastoris GS115 his* Mut*
GS115 G9k
His™ Mut’ Tricine SDS-PAGE
1 3.5~6.1
kD G9k

1 rHWTX- [

Tricine SDS-PAGE
Fig.1 Tricine SDS-PAGE of tHWTX-1 secreted

by GSI115 Mut His"
1.Low molecular Marker 2.G9K 3.GS115/HWTX-1 4.GS115

2.2 rHWTX-]
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90% NH, ,SO, 4°C 15% ~ 20% 1
12 000 r/min 30min
25mlL ddH, 0O BCA™-200 Protein Assay Kit MWCO 3kD 84 %
1 -1

Table 1 Purification of rHWTX- | expressed in P. pastoris

Volume Protein concn Total protein Recovery rate
Purification steps Purification fold
/mL / mg/mL /mg 1%
Culture supernatant 100 7.0 700
NH,; ,S0, precipitation 25 4.2 105.0 15.0 6.6
Ultro filtration 34 2.6 88.4 84.0 1.2
CM ion exchange 20 1.6 32.0 37.0 2.8
RP HPLC Cjg 8 1.0 8.0 16 6.4
2.2.2 M BMMY 95%
P . pastoris rHWTX- 1  tHWTX- [ 035
030 1lt.083
0.25
CM 2
0.20
=}
“o1s
F2 4.062kD  3.75kD 0.10
F3  4.280kD 0.05
0.00
F, I T T T T T T v T
_1 0.00 20.00 40.00
0.5 t/min
oat 3 rHWTX- | HPLC
2 Fig.3 Purification of tHWTX- I by reversed Phase HPLC
=
03F Fy The ion exchange HPLC fraction eluting at 22.75min Fig2 was applied
F; to a YWGCjg 3.9 x300mm initially equilibrated with 0.1% trifluroace-
021 tic acid in water buffer A . Elution was performed with a linear gradient
! of 0 ~40% buffer B acetonitrile containing 0. 1% trifluroacetic acid
S over 40min at a flow rate of 0.7mL/min
0 10 20 30 i
Elution time/min v
<
(=N
2 800 1 3
<
Fig.2 Ton exchange HPLC of desalted supernatant
Desalted supernatant was applied to a CM ion exchange column Smm x 6001
50mm initially equilibrated with 0. 001mol/L sodium phosphate buffer
pH7.0 the column was eluted with a linear gradient of 0 ~ 100% of 1mol/ 400 ]
L sodium chloride over 40min at a flow rate of 0.7mlL/min
2.2.3 HPLC 3 2001
HPLC Cy4 3 2000 3000 4000
mlz
4 4.289kD
4 THWTX- |

3.750kD HWTX-I +0.16509 F +
0.14708 E +0.11709 V +0.18109 Y =4.28835kD

Fig.4 MALDI-TOF Mass Spectra of recombinant rHWTX- [
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2.2.4 HPLC
4.289kD rH-
WTX- [ HWTX-I F E \ 100
Y HWTX-1 @g 8o}
2.2.5 tHWTX- [ i 60k
B
@ % 1w}
Kex2 Stel3
THWTX- | N I
HWTX- [ 4 YVEF 10 20 30 40 50 60
Stel3 A-Y o
4 20 6 rHWTX- 1 n=>5
Fig.6 Influence of biomass concentration
HWIX- I on tHWTX- [ expression
HWTX- [ P . pastoris
Ago 30
Native HWTX- | ACKGVFDACTPGKNECCPNR 6d 7
RHWTX- [ YVEFACKGVFDACTPGKNECCPNR 56
2.2.6 tHWTX- 1  Krebs 5
Ix107°g/L  3mL
120}
HWTX- [ HWTX-I ool
10min + 2min rHWTX- [ gn sl
14min + 2min % 60F
0% 5 2 ol
A 10min T2 3 4 s 6 7
5 Adding native HWTX-1 Induction time/d
7 rHWTX- [ n=3
mmmwwuummwuumm Fig.7 Influence of induction time on
Adding supernatant 24min rHWTX- [ expression
¢ 2 HWTX- [
Wuuuuﬂm
L
Adding tHWTX-1 P . pas-
5 tHWTX- [ toris BMM BMMY
BMMY
Fig.5 Effect of recombinant tHWTX- | on neuromuscular Ao BMM  BMMY 5d
transmission in isolated mouse spermaduct HWTX- [
1. Native HWTX- [ 2. Supernatant 3. RHWTX- [ BMMY BMM 10
2.2.7 rHWTX- 1 3 pH
1 Ago HWTX- [ KOH BMMY pH 3.05.0 6.0
P . pastoris 8.0 Ago 5d pH3.0
Ao 2 pH6.0 pHS. 0 HWTX- [
~8 BCA
Asw pH 6.0 rHWTX- [
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2 BCA pH rHWTX- [
Table 2 Analysing the influence of initial pH
on the expression product by BCA assay

Sample pH3.0 pH5.0 pH6.0 pH8.0

Ase 0.531 0.425 0.712 0.331

Pichia pastoris

P . pastoris

P . pastoris
12g/L7
P . pastoris HWTX- [
80mg/L
5d pH 6.0 rH-

WTX- [

8.4 CM

HWTX- [
90 %
NH, ,S0, 6
/ 20%
NH, ,S0,
NH, ,S0,
5%
NH, ,S0, 2.4

P . pastoris

Cregg

HWTX- 1

P . pastoris
pH P.
pastorts
P . pastoris
2000 ’

P . pastorts
Tmg/L
I P. pastoris
80mg/L
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Expression and Purification of Recombinant Huwentoxin- | in Pichia pastoris

NIE Dong-Song' LI Min' >* XU Hui-Ming' HE Ning-Jia'  LIANG Song-Ping'
g g g g g g
' College of Life Science Hunan Normal University ~Changsha 410081  China
2 College of Biological Engineering Fujian Normal University Fuzhou 350007 China

Abstract HWTX- [ is a peptide neurotoxin purified from the crude venom of the Chinese bird Spider Selenocosmia Huwe-
na which has analyesic activity. THWTX- [ expressed by P. pastoris and secreted to culture supernatant was first precipitated
by NH, ,SO, then it was isolated and desalted by ultrofiltration following by ion exchange chromatography of CM column af-
ter reverse phase HPLC of Cig column and vacuum drying the pure HWTX- I protein was obtained which was proved to be
recombinant HWTX- I by Tricine SDS-PAGE  MALDI-TOF mass spectrometry amino acid composition analysis the N-terminal

amino acid sequence and its biological activity. The final yield of the purified HWTX- 1 was about 80mg/L. accounting for
23.6% of its total secretory proteins.

Key words rHWTX- ] recombinant Huwentoxin- [ Pichia pastoris  secretory expression separation and purification

Received 08-06-2001

This work was supported by a grant form the National Natural Science Foundation No.39670392 .
* Corresponding author. Tel 86-591-3425127 Fax 86-591-3442620 E-mail mli2 @ sina.com

Taxus 10
Taxol
2000 2000 20
1 ~3mg/L
Taxus chinensis
1
2
2002 18 1 54 Montana
Taxas brevifolia Taxomyces andreanae
24ng/L ~ 50ng/L. 1993 1996
Pestalotiopsis microsora
2. 3pg/LL
HQD33
448 .51g/L. 5
1 “ "2
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