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SCT-OGP Fusion Protein Expression and Its Potential

Role as Osteoporosis Therapy

1r 1r 2 2 2 2 2 2%

LIU Yu'" YANG Xiao-Li'" HE Xiang’ PENG Ying-Fang® LI Ping® ZHANG Yan-Hong® MA Qing-Jun®
and ZHONG Hui*”

1 100039

2 100850

1 The General Hospital of Chinese People’ s Armed Police Forces Beijing 100039  China
2 Beijing Institute of Biotechnology —Beijing 100850  China

Salmon calcitonin SCT Osteogenic Growth Peptide OGP 6 DNA
SCT OGP pPIC9-SCT-OGP
GS115 SDS-PAGE SCT-OGP
5kD N SCT-0OGP MTT SCT-
oGP SCT-OGP
R392.11 A 1000-3061 2006 04-0539-06

Abstract  Osteoporosis is a disease of bone metabolic disorder the incidence of which increases sharply in old people.
Calcitonin CT is a peptide hormone containing 32 amino acid that can inhibit osteoclasts activity. Osteogenic Growth Peptide

OGP is a peptide hormone with 14 amino acid. It is an autocrine mitogen for osteoblastic and firbroblastic cells which has
anabolic activiy. Six SCT and OGP DNA segments were chemically synthesized and ligated into a yeast expression vector
pPICI. The recombinant plasmid was transformed into pichia pastoris GS115. Finally we got two stable SCT-OGP high expression
clones after screening. Purifed protein can stimulate the proliferation of osteoblastic and fibroblastic cells and also stimulate
serum ALP activity and decrease serum calcium level using mice as animal models demonstrating its potential role in oteoporosis

therapy .
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2mL. BMMY
2d 10 x
“ BMMY 24h
) 50pL SDS
MW = 10000 20mmol/L.  PBS
SCT! pH7.4 4°C
oGP *~° Pharmacia Sephrose 75
pH
200pL
4h
1 -20C
1.2.4
1.1
1.1.1 Pichia GS115
DH5a Pichia pPIC9
1.1.2 1 1.2.5 MIT
~2d  Wistar NIH3T3 96 200pL
1~2d  Wistar 12%
2% 24h
1.1.3 TADNA SCT-0GP 48h
DNA Promega MTT Smg/ml 20pL 4h
150p:.L. DMSO
ALP 15 ~ 20min 3 ~ Smin
GIBCOL 0D
Promega SDS-PAGE
Marker MW 2512 — 16949 Promega 1.2.6 ALP
3500MWCO  PIERCE 96 SCT-OGP 48h
1.2
1.2.1 SCT-OGP DNA 10pL 0.1% Triton X-100
100
1.2.2 Tris-Tricine SDS-PAGE Tris- BCIP 37C 30min 10pLL 0. 1mol/L
Tricine SDS-PAGE NaOH 0D,
Tricine 31 1.2.7 ALP ALP
30V
60 ~ 70V 1.2.8 1
1
1.2.3 SCT-OGP Table 1 Animal group
4041, 4, Group Mice amount Injection Dose
1 3 SCT-0GP 10:¢/100g
Smin MD MM 2 3 SCT-0GP 500:8/100g
30°C 2~5d MD 3 3 SCT-0GP 1501:¢/100g
MM 4 3 CT 20mu/100g
5 3 cr 100mu/100g
30°C = 200r/min 6 3 Normal saline 100,.L
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2.2 SCT-OGP
2 Bel 1
2.1 SCT-OGP GS115 MD MM
GenBank SCT SCT 30C 2~5d MD MM
GenBank Y00765 OGP 3 10mL BMGY 2d
OGP  SCT 6 2mL. BMMY BMMY
OGP 2 10 x BMMY 3
01 5" lcgag aaaagagaggctgaaget —gegelcaagegecaggge Tris-Tricine SDS-PAGE
agaaccctctacggettcggagec 2 G250 10% 2
Xho | 2 GS115-46
02 3" ¢ titicteteegacticga  cgegagticgeggtecectett
ggeagateccgaagecteceg cttaa e
FeoR 1 1 2 3 4 3 §
SCT 4 -
C1 5'aatle tgetccaatctetetacttgegtict gggg ~
EcoR 1 . - .
C2 5’ aagttgagtcaggaattacataagetgcaaacttaccegegtaccaacac 2:: — ﬁ \>> F
tggttctggtacacctggttaa 2€ l..? i <
C3 3’ g acgaggtiagagagatgaacgcaaga cccc tlcaactcag I:f > -
tecttaatgtattcgacgtttgaatggecgcat
C4  3'ggitgtgaccaagaccatgtggaccaatt Cgccgg 13
Not | 1t —
1
o1 C1 4
5'Xho 1 2 GSl15-46
o2 T o o Fig.2 GS115-46 clone expression product
EcoR | I low molecular protein marker 2 control 3 4 5 6 SCT-OGP
1 2.3 SCT-OGP
Fig.1 Fragment ligation
5’ Xho |
SCT OGP EcoR | SDS-PAGE
3’ Not 1 EcoR 1
5’
aaaagagaggctgaagcet 10
lpg/pl 100pL GS115-46
Ipll 10 x TADNA SCT + OGP
Buffer 95°C Smin 55°C 2h EAEAALKRQGRTLYGF
Xho I Not 1 pPICY GGEFCSNLSTCVLGKLSQELHKLQTYPRTNTGSGTPG pl
DH5a 8.11 5.73kD
Ap® LB 2.4 SCT-OGP
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1 2 3 4 NIH3T3
e ‘ SCT-0GP MTT
KD 4
266— M- : = 0D — 0Dy /
= . 0D 4y x 100%
s 123 SCT-0GP
15— lu/ml, SCT-OGP 2 20
Los— 200pg/mL
3 GS115-46 % b :bi_:o(_rl’
Fig.3 Purification product of GS115-46 clone ! ’
1 marker 2 3 the purified sample of the clone-46 expression _ )
supernatant 4 control . = sl
1 2 3
Graup
4 SCT-OGP
Fig.4 SCT-OGP effect on fibroblast cell proliferation
6 2.4.2 SCT-OGP

SCT-0GP

5 SCT-OGP
Fig.5 SCT-OGP effect on osteoblast cells proliferation

A control Cells were cultured in low FBS medium without SCT-OGP for one week
B C D cells were incubated with SCT-OGP at concentrate of 2pg/mL 20pg/mL and
O B 2

200pg/ml..
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2.4.3 SCT-OGP

(@)}

Serum calcium decrease rate/%
—_
o
T

10F
5t
0 L L — L |_I—| L
1 2 3 4 5
Group
6 SCT-OGP

Fig.6  SCT-OGP effect on serum calcium level

serum calcium decrease rate =

Control ODg;o — Treatment group ODg;o /Control.

4h

SCT-0GP
P <0.001
2.5
1
4C 24h  4%C
2.5.1 SCT-0OGP ALP
ALP ALP
ALP
1 7
16
N
2 12t
3
g 8
B ]
I O O Y O S N
1 2 3 4 5
Group
7 SCT-OGP ALP

Fig.7 SCT-OGP effect on ALP level

ALP increase rate =

Treatment group ODg4;9 — Control ODg4y9 /Control ODgp x 100% .

7
ALP

ALP
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