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1.3 hPTH
pBV-hPTH E . coli DH5a
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hPTH 1.6
pET-hPTH E . coli BL21 DE3 N 15
E . coli BD-EP
100 pg/mL LB
37°C 2.5h 0.4
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1.4 hPTH pET22b hPTH
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hPTH RP-HPLC  SDS-PAGE 1 c¢DNA
10 <60 mer
! s 10 2 EcoR1T  BamH 1
Bet SerVal Ser Glu Ile GlnLeu Mel
AATTCAT ATG TCT GTA TCT GAG ATT CAG U ; pBV220
OTA TAC AGA CAT AGA CTOTAA OTC AAT TAC GTA TTG GAA COG T
15 20 23 pBV-PTH
His Leu AsnSer MetGla Arg Val Gl Trp Leu Arg Lys Lws Leu
B AENICIRRYE A GAA T Gl Al ARURRGT
(IR EARYWISFNC TAC CIC GUACAT CTT ACC GAC GCA TTC TTC GAC —_ == == PN
0 15 40 lT4 Polynucleotide @Q(D
i i N i Kinase
Gl Asp Val His Asn Phe Val Alalen GlyAla Pre Eben aAla Pro lT4 DNA ligase s
CAG GAC GTT CAC AAT TTC GTT GG CT0 GUC GCT COG CTH GCA 006G lEcoR] & BamHI1
GIC CTG CAA GTG TTA AAG CAS CGC CEANSSRTERHTNIETHECIRT ¢4 N
45 0 35 ( vazzo)
Arg Asp ARGlY Ser GlnArns Pro Are Lys Lys OluAsp Asn Val

COT GAC GCT Gl iREvNs
GCA CTG CUA CUA AGA G Gl
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GUHLCHIA 1L T ST OTA

G} 5] T
len  wal {ilo SerHis (lu Lys Ser LeuGly Glu Ala Asp Lys A]a

Asp val Asnval Leu Thr Lys AlaLys Ser Gln
GAT GTG AAC GTT TG ACC AAA GUT AAA TCC CAG TAATGALT
NN 4 4 GAC TGO TTT OGA TN AGG FIC ATTACTCCTAG

1 hPTH ¢DNA
Fig.1 The synthetic hPTH gene with an initiating codon

two stop codons EcoR I and BamH 1 linkers
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Fig.2  Scheme for the construction of the expression
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Nde 1  EcoR'1 hPTH pET22b SDS-PAGE
pET-PTH 2.3 hPTH
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Fig.3 Restriction analysis of the expression LMW S sp Ci8 PM

vectors pBV-PTH and pET-PTH
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000bp DL 2000. From top to bottom 100 250 500 750 1000 2000bp
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Fig.4 SDS-PAGE analysis of recombinant hPTH expression
LMW. From up to down 97000 66000 45000 31000 20100 144 -
00dalton PM. From up to down 16949 14404 10700 8159 6214dalton

hPTH
pH 5 4 SP Sepharose FF
hPTH
C18 0.1% TFA  25% ~
45% hPTH
hPTH SDS-PAGE
RP-HPLC 95 % 5

5 hPTH
Fig.5 SDS-PAGE analysis of recombinant hPTH purification
LMW&PM. See fig.4 S.Supematant after sonification SP.SP Sepharose
FF

1 hPTH
Table 1 MALDI-TOF-MS analysis of recombinant hPTH

Molecular weight

Residues
mlz observed calculated
1-84 9422 9424.75
Typsin digestion
1-13 1454.73 1454.76
14-20 885.44 885.41
21-26 Not detected
27-44 1945.14 1945.09
28-44 1817.02 1817.00
45-54 Not detected
55-65 1297.64 1297.62
66-80 1558.82 1558.82
73-80 858.52 858.48
81-84 Not detected
2 hPTH  hPTH
1-34  Sigma
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- = =[]~ - - Sigma Standard
6 SD
5 -
= 4
Q
£
g hPTH
24T
S cDNA
% 51 pBV220  pET22b
£
=
[
a hPTH
2 -
N
1 -
fMet
N hPTH N
0 1 1 1 ~
0 0.1 10 1000 100000 Ser Ser
hPTH concentration/(nmol/L) fMet > PTH
6 hPTH N /
6
Fig.6  Adenylate cyclase assay of recombinant hPTH n=3
2 hPTH hPTH
Table 2 Effect of recombinant hPTH on femoral dry weight hPTH
and bone mineral density in ovariectomized Wistar rats
o Number Femoral dry Bone mineral
roups
P of rats weight /g density'/ g/cm? REFERENCES
Normal control 10 0.830+0.030 0.236+£0.02 1 Hendy G N Kronenberg HM Potts J T et al . Nucleotide sequence of
Negative control 10 0.792£0.047 0.201+£0.04 cloned ¢DNAs encoding human preproparathyroid hormone. Proc Natl
Recombinant hPTH Acad Sci USA 1981 78 12 7365 - 7369
10pg/kg/d 10 0.869+0.062"" 0.213+0.05" 2 Morley P Whitfield ] F Willick G E. Parathyroid Hormone An ana-
30pg/kg/d 10 0.883+0.029"" 0.219+0.03™ bolic treatment for osteoporasis. Current Pharmaceutical Design
90pg/kg/d 10 0.959+0.060"" 0.234+0.06™" 2001 7 8 671 - 687

Positive control

hPTH 1-34 30 pg/ke/d 8  0.901+0.042" 0.228+0.03"

1 Mean+ SE. *P<0.05 *%P<0.01 **xP<0.001 versus nega-

tive control .

3

1981 Hendy hPTH
PTH
PTH
PTH

hPTH pBV220

3 Shigeno C Yamamoto I Kitamura N et al. Interaction of human para-
thyroid hormone-related peptide with parathyroid hormone receptors in
clonal rat osteosarcoma cells. J Biol Chem 1988 263 34 18369 —
18377

4 de Smith M H van Duin J. Translational initiation on structured mes-
sengers another role for the Shine-Dalgarno interaction. J Mol Biol
1994 235 1 173-184

5 Hirel P H Schmitter M J Dessen P et al . Extent of N-terminal methi-
onine excision from Escherichia coli proteins is governed by the side-
chain length of the penultimate amino acid. Proc Natl Acad Sci USA
1989 86 21 8247 - 8251

6  Rabbani S A Yasuda T Bennett H P J et al . Recombinant human par-
athyroid hormone synthesized in Escherichia coli. J Biol Chem 1988
263 3 1307-1313
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High Expression and Characterization of Human Parathyroid Hormone
in Escherichia coli

FANG Hong-Qing”  DAI Hong-Mei LI Yan-Ying ZHAO Hong-Liang DENG Bing-Bing
XUE Chong LIU Zhi-Min ZHU Hou-Chu MA Qing-Jun  CHEN Hui-Peng "
Beijing Institute of Biotechnology Beijing 100071 China
Abstract Human parathyroid hormone hPTH was highly expressed in Escherichia coli by inserted the synthesized whole hPTH
¢DNA into the vectors pBV220 and pET22b. After expression and disruption the purified product was acquired through cation ex-
change chromatography and reverse phase chromatography . From the results of N-terminal sequencing and MALDI-TOF-MS analy-
sis the recombiant prtein was indentified as intact hPTH. In in vitro Bioassays the recombinant hPTH stimulated adenylate cyclase
as the standard did. In ovariectomized rats the recombinant hPTH markedly increased the femoral bone mass and bone mineral

density .

Key words human parathyroid hormone Escherichia coli ~ gene expression
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