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PCR PTH parathyroid hormone TFN transferrin N-terminal half-molecule
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SP Sepharose F F Phenyl Sepharose Fast Flow
95%  PTH-TFN Western blot PTH PTH
TFN TFN TFN PTH
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Abstract  The fused gene PTH-TEN of parathyroid hormone PTH gene and transferring N-terminal half-molecule TFN

gene was amplified by multiple PCR and inserted into pPIC9 vector. The recombinant plasmid pPIC9-PTH-TFN was transformed
into Pichia pastoris GS115 by PEG. After methanol induction the target protein was expressed in fermentation supernatant at
high level. The fused protein PTH-TFN with purity being higher than 95% was finally obtained after purification through two-step
chromatography ~ SP Sepharose Fast Flow and Phenyl Sepharose Fast Flow. Western blot analysis and adenylate cyclase assay
proved that the fused protein exhibited the bioactivity to stimulate cAMP synthesis and the ability to bind Fe’* in the Fe’*

saturation study as the recombinant TFN did indicating that TFN could be used as the transcellar carrier of PTH.

Key words parathyroid hormone transferrin  Pichia pastoris
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hPTH 84

human parathyroid hormone

transferrin  TF 3 Q21 ~ 25
5
‘ 679
80 kD TFN
TFC’
89 10
11
N
TFN
pPIC9 DH5a PCR
pPICO-PTH-TFN
Sac 1 GS115
95%  PTH-TFN Western blot
PTH
TFN
TFN PTH
1
1.1
1.1.1 PTH
pPIC9
DH5a GS115
1.1.2 Xho 1 Not 1
T4 DNA Taqg DNA
TaKaRa Promega
Q. BIOgene
YNB  Difco SP Sepharose
Fast Flow  Phenyl Sepharose 6 Fast Flow  Amersham

hPTH
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IgG-HRP
PTH TFN
1.1.3 PCR
PTH 5 Tl Xho |

5'-CCGCTCGAGAAAAGATCAGTATCA
GAGATTCAGTTAATG-3'

PTH 3 T2 5'-AGA
GCCACCGCCACCCTGGGATTTAGCTTTGGTCAGA-3’
TFN 5’ T3 PTH

5'-AAAGCTAAATCCCAG
GGTGGCGGTGGCTCTGTCCCTGATAAAACTGTGA-3’
TFN 3’ T4 Not 1
5'-ATAAGAATGCGGCCGCTTATTCATCTGTT
GGGGCTTCTGG-3'

1.1.4
LB 5 g/L 10 g/L
NaCl 10 g/I. YPD 1% 2%
2% BMGY 1%
2% 1.34% YNB 4x10° % 1%
100mmol/L pH6.0 BMMY

1% 2% 1.34% YNB 4 x
107° % 0.5% 100mmol/L. pH6.0
MD 1.34% YNB 4 x
107° % 2% 1.0% MM
34% YNB 4x107° % 0.5%
1.0%
1.2
1.2.1
PTH T1 T2
PTH TF
T3 T4 TFN
T1 T4 PTH TFN
PTH-TFN pPICO
Xho I Not | T4
DH5«a
PCR
1.2.2 pPICO-
PTH-TFN  Sac |
PEG1000 GSl115
MM 30°C 2~3d MD
Mut*
PCR
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1.2.3 The Plasmid with PTH The Plasmid with TF
Tl —> T3 —
PCR 10 — =1 -, =T4
YPD l l
PTH TFN
BMGY 30°C 220 1/min T—
ODq, 10.0 BMMY
12 h 0.5% Tl_» PTH TFN
SDS-PAGE 1 -—T4
1.2.4 60 h PTH-TEN
SOmmol/L pHS . O XhoT+ Not |
SP Sepharose Fast Flow T4 ligase
0.6mol/L 50mmol/L. pH5.0 Xhol
Not 1
Imol/L. pH7.0 pPICO-PTH-TFN
50mmol/L, Phenyl Sepharose 6
Fast Flow 50mmol/L
1 pPICO-PTH-TFN
Lowry Fig.1 Scheme for the construction of the expression
SDS-PAGE vector pPIC9-PTH-TFN
PTH 4
cAMP
cAMP Direct Biotrak shiEIA R&D
Western-blot
12
Fe'* Ayl Aus 3
Augs
2 pPIC9-PTH-TFN
Fig.2 Restriction analysis 6f the expression vector
2 pPIC9-PTH-TFN
2.1 M DNA molecular weight marker 1 pPIC9-PTH-TFN/ Xhol + Notl.
1
Mut* MM
Xho I Not | PCR MD
pPIC9 Mut
DH54 PCR MD 10 BMMY
Xho [ Not | 30 °C 220 r/min 12 h
2 0.5% VIV 60
h SDS-PAGE G-
2.2 250 8
GS115  His 47kD
Hi PTH-TFN
is
His MM MD 2.3
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TFN TFN Fe'* Ao
SDS-PAGE Ades A 1
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21.5 TFN
95% 3
Lowry 0.2 Western blot
mg/mL 20.1% PTH
kD LMW 1 2 3 PTH
97— —
TKFN
66— -
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3 PTH-TFN SDS-PAGE
Fig.3 SDS-PAGE analysis of purified PTH-TFN and TFN
1 PTH-TEN Phenyl Sepharose F ¥ 2 PTH-TFN SP Sepharose F F
3 PTH-TFN supernatant.

2.3.2 Western blot
PTH-TFN Western blot
4 PTH-TFN PTH
1 2 3 4
| —
4 PTH-TFN

Western blot
Fig.4 SDS-PAGE and Western blot analysis of purified
PTH-TFN protein
1 SDS-PAGE electrophoresis of purified PTH-TFN
2 SDS-PAGE electrophoresis of PTH
3 Western blot of PTH-TFN 4 Western blot of purified PTH.

PTH-TFN cAMP
PTH 1/10 C PTH
2.3.3 PTH-TFN

1 PTH-TFN TFN
Table 1 Absorption value of recombinant PTH-TFN and TFN
after Fe’* saturation

TFN PTH-TFN
A280 A465 A AZSO/A%S AZSO A465 A AZSO/A%S
0.212 0.010 21.2 0.212 0.010 21.2
0.216 0.010 21.6 0.214 0.009 23.8
0.212 0.009 23.6 0.215 0.010 21.5
0.215 0.010 21.5 0.213 0.009 23.7
: pPICY
1 AOX1
a-
KEX2
14
-
95%
PTH-TFN Western blot
PTH
TFN
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