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Abstract  To seek the reason of heterogeneity of recombinant HWTX- I rHWTX- 1  expressed in Pichia pastoris. We
expressed HWTX- [ gene of interest in Pichia pastoris GS115/HWTX- I . The heterogenous product expressed was separated

purified and identified by using Ton exchange HPLC reverse HPLC Tricine SDS-PAGE and MALDI-TOF Mass Spectrometry and
then sequenced in both N-terminus and C-terminus. These results show that the heterogeneity of THWTX- I results from the
incomplete processing of signal peptide of N-terminus and the internal degradation of C-terminus. Biological activity assay shows
that the activity of the heterogenous tHWTX- I only showed 30% activity compared with the native HWTX- | . The Solutions to

how to avoid the heterogeneity are also discussed.
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HWTX- [ ?

Pichia Pastoris

HWTX-T *

HWTX- [

1.1
Pichia pastoris GS115/HWTX- |
Promega
YNB W/O amino
acid DIFCO
BCA200™ Protein Assay Kit PIERCE
CM HPLC YWG Cyq

1.2

1.2.1 HWTX-1 HWTX-1
P. pastoris GS115/HWTX-I 2mlL YPD
10g/L. 20g/L 20g/L
30°C 250r/min 1 %
100mL. BMGY 10g/L
0. 1mg/L
YNB 4x 10 *g/L
30°C 250r/min
5000r/min Smin
BMGY  10g/L SmlL/L
25°C 300r/min 6d  24h
4°C 12000r/min 20min
PMSF  1mmol/L. -70°C
1.2.2 Tricine SDS-PAGE
Schagger *
3% 100V 4h

12%

20g/L
pH6.0  13.4¢/L
10g/L 500mL
Ago3 ~ 6 25°C
20mL BMMY

SmL/L
Tricine SDS-PAGE
16.5%

0.25%

1.2.3 CM HPLC CM
HPLC water 650E Advanced Protein

Purification System Protein-
PaK™ CM Smm x 50mm 280nm
0. 1mol/L pH7.0 lh 0~

1mol/L NaCl

1.2.4 Cy HPLC 10u YWG C;g 3.9mm x
300mm Waters Millennium 2010 HPLC
CM 10% ~ 40%
-0.1%TFA
1.2.5 C
4.048kD 100pg Img
DTT 200 0.5mol.  N- NFN
pH8 ~9 Img 1h
HPLC
4.396kD 500pmol Y
CPY 2u
ddH, 0 15 ~ 20pmol/ul. CPY  ddH,0
5% 107 u/pL
3:1~1:1
Y 30s
1.2.6 Bruker ProFlex [l
MAIL2DI2TOF CCA a-
4- 0.1%TFA  30%
1:10 HPLC
1.5uL
ACTH 2466.7m/z
20kV
1.2.7 Sally A.Waterman
3mL 95%0, 5%CO,
Krebs
HWTX-1 30s
2
2.1 CM
BMMY P . pastoris
HWTX-I HWTX-I
CM 1
F1 F3
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16.5%  Tricine SDS-PAGE 08
2
F1 0.6+
05t &
04 L 0.44
- N 0 10 20 30
Al F3 t/min
02|
3 F2 HPLC
0.1} Fig.3 Purification of peak F2 by reversed phase HPLC
- The ion exchange HPLC fraction eluting at 16.82min  Fig.1 was applied
0 ' 0 ' 20 ' 30 o a YWGC; 3.9mm x 300mm initially equilibrated with 0.1%
Elution time/min trifluroacetic acid in water buffer A . Elution was performed with a linear
1 gradient of 0 ~40% buffer B acetonitrile containing 0.1% trifluroacetic

Fig. 1 Ion exchange HPLC of desalted supernatant
Desalted supernatant was applied to a CM ion exchange column Smm x
50mm initially equilibrated with 0.001mol/L sodium phosphate buffer
pH7.0 the column was eluted with a linear gradient of 0 ~ 100% of

Imol/L sodium chloride over 40min at a flow rate of 0.7mL/min.

kID . -
A ———
B i
204 —
16.9—

F5— ——

2 16.5%  Tricine-SDS PAGE
FlI. F2

Fig.2 16.5%SDS-PAGE analysis of peak F1 and F2 purified
by Ion exchange HPLC

Lane 1 Molecular marker Lane 2 Peak F1 Lane 3 Peak F2.

2.2 HPLC
2
HPLC Cy
3 4

4.049kD 4.289kD
0.24kD
23 C

4.048kD DTT
HPLC

acid over 40min at a flow rate of 0.7ml./min.

at. g
2000 4 é
1500 4
1000
5004
0 .L T T
2000 3000 4000
mlz
4 HPLC
Fig.4 MALDI-TOF Mass Spectrometry analysis of the
product purified by rtHPLC
4.048kD.46 4.396kD
5 6
4.048kD.46 + 0.058 x 6 =4.396kD .
4.048kD .46 6 Cys
Y 30s
6 C W

4.396kD - 4.209kD =0.187kD
CK 4.209kD - 3.921kD = 0.287kD 0.103kD +

0.058kD + 0.128kD 4.048kD C
HWTX-I KL
2.4 N-
N 24
YVEF ¢ ACKGVFDACTPGKNECCPNR
N YVEF 4 a-factor
20 HWTX-I
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50004
8
40001 2 ]
3000 % 2
) Singh ’ a
2000 N 8 4
1000 DNA 4
. . . —~ a
3100 3600 m/z4100 4600 HWTX-I HWTX-1 N
5 4.048kD HWTX-T 4
Fig.5 MALDI-TOF Mass Spectra of tHWTX-1 4.048kD Stel3 a
modified by iodoacetamide 4 70% ~ 80%
at 3 HWTX-I
5000 S 4.289kD
& e
4000 1 . 7 4.048kD C
3000 5 g 2 KL
2000 - SR
1000
A B Y
3100 3600 4100 4600 ' Y C KL
m/z ) ¢
6 4.396kD Y Heim J
Fig.6 MALDI-TOF Mass Spectra of the C-terminal of rHWTX-1 C
4.396kD after being digested by carboxypeptidase 'Y
2.5 P . pastoris
4.048kD
4.048kD
1 C- 30% ’
70% C Fmoc C 4
HWTX-T 28
1 4.048kD HWTX-I )
n=3 67.2min
Table 1 Effects of 4.048kD and natural HWTX-I on 7%
the neuromuscular transmission of isolated mouse
phrenic nerve-diaphragm preparation n =3 C HWTX-1
. Concentration Blockage time Relative HWTX-1
Peptide . ..
g/l min activity/ %
Natural HWTX-T 5% 1073 18 100%
4.048kD composition 5%x107° 62 30% P pa,sloris H 1
pH 3.0
3 BMMY 25°C
} P pastoris
1 SMD1168 his4 pep4 SMD1165 his4 prbl
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