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4 TPO IgG1 Fe 425
TaKaRa 630nm 492nm
1.3 TPO 1.8 TPO
TPO
10 mmol/L Tris-HCl pHS8.5
10 pmol/L 20 pL 1.5mL 1
4.4 ul. 10 x PCR buffer TaKaRa  100°C 135 mg/kg
3 min TPO KM 22 ~ 26g
1.4 PCR 10
I¢Gl Fe 4 DNA 2 1
TPO Fe PCR 4d 0.1 mL/10 g
94°C 4 min 94°C 30s 56C 691215 18 21d
20s 72°C 40s 30 72°C Tmin
1.5 X xS student
DNA t
SDS-PAGE 1.9
Molecular Cloning” s BALB/c 20 ~ 24¢
6 6
1.6 TPO + Fc 1
0.1~0.2
50 mmol/L Tris-HCI ml 15d 2
pH8.0 10 mmol/L EDTA 0.5 mmol/L DTT 0.1~0.2mL 3
20min 4 1 30d  45d
8mol/L 50 mmol/L Tris-HC1 4 7d
pH8.0 0.5 mmol/LL EDTA 0.5 mmol/L. DTT
30min
DEAE -Sepharose FF 2
NaCl 0.05 0.1 0.2 0.3 1.0 mol/L 2.1 TPO
SDS-PAGE TPO
S-Sepharose FF DNA 5’
NaCl ATG 3 5
SDS-PAGE IgG1 Fe
TPO DNA 5’
1.7 MIT 2 DNA
TPO  Ba/F3-mP1 TPOP1
Ba/F3-mpl 5'-P-catg atc cac ggt ceg act ctg cgt cag tgg ctg get
1.2 x 10° /mL gea cgt get get gga get gga got g-3'
80pL 96 TPOP2
20pL 5'-P-ga tcc ace tce ace tce acc age acg tge age cag
3 96 ceca ctg acg cag agt cgg ace ttg gat-3’
5% CO, 37°C 48h DNA 5’
10pL Smg/ml.  MTT PBS Neo 1 ATG 3’
4h 80 EcoR 1
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2.2 PCR 1oG1 Fe
Gl Fe 4 DNA
5 Fe DNA 2
Pl 4 P, P, P, P,
P, P, P, P, P,
4 1eG1 Fe 5

P, - P,

Pl 5'- CGC CCG TCA GTC TTC CTC
TTC -3’

P2 5'- CIC TTA TTT ACC CGG AGA
CAG -3’

P3 5'- GCC TTA GCA CIT GTA CTC
CTT GCC -3'

P4 5'- GTC TTA CTT GTA CTC CTT
GCC ATT-3’

P5 5'- GCC TTA GC TGT GAC CTC

AGG GGT C-3' P1 BamH 1
4 EcoR 1
Hind Il PCR
TPO DNA
2.3 IgGl Fc
IgG1 Fe DNA
P, b, P, P, P; 4
IgG1 Fe Fel P, +P, 648 bp
Fe2 P,+P; 270 bp Fe3 P, +P, 267 bp Fed P
+P; 90 bp Fel IsG1 Fe
4 Cys Fe2 86
2 Cys C 126 Fe3
85 1 Cys C
127 Fe4 26
C 1 Cys C 186
4 PCR 1.2%
1
2.4 TPO IgG1 Fe
TPO IgG1
Fc DNA  Fel
pET28a + TPO BamH [
EcoR 1 Fel Neol  EcoR1
pET28a +
T4 DNA

TPO Fel

Fel

BL21 DE3

TPO

M I

1 PCR
Fig.1 Amplified human IgG1 Fec gene fragments by PCR
M. DNA markers Takara 2000 1000 750 500 250 100bp
1. Fel PCR prouduct of P; + P,
2. Fe2 PCR prouducts of Py + P; and P, + P,
3. Fe4 PCR prouduct of P; + Ps

L2

TPO IsG1

DNA
Fel DNA

i3

La

~— Tl

=— T2 ar el

<— Fd

IgG1 Fe

BamH | EcoR | Hind [l
TPO + Fel Fel
BamH 1  EcoR | Hind Il
Fe2 Fe3  Fed DNA
TPO 3 Fc DNA
TPO + Fe2 TPO + Fe3  TPO + Fe4 2
4
IPTG Img/mL 4h SDS-PAGE
3
30% TPO + Fe4
3
2.5 TPO
3
8 mol/L, DEAE-Sepharose

FF 3 TPO + Fel TPO + Fc2
TPO + Fec3 S-
Sepharose FF TPO + Fel 100
mol/L NaCl TPO + Fe2  TPO +
Fe3 SDS-
PAGE 4
© PEMZFRHMEMARMATIKSHIES http://journals. im. ac.cn



TPO IeGl Fe 427

TPOP2
L Renature lBamHI + EcoRI
Neol =—p o) Nceol TPO mimitic peptide 5x Gly
PO B EcoRI  ATG ATC CAA GGT CCG ACT CTG CGT CAG TGG CTG GCT GCA CGT GCT GGT GGA GGT GGA GGT
[——> Fe
| NeoF+EcaR1 | [GGATCC CCG TCA GTC TTC CIC TTC GCC CCA AAA CCC AAG GAC ACC CTC ATG ATCT CC CG
¢ T4 DNA ligase FeP1
f— [G ACC CCT GAG GTC ACA TGO GTG GTG GTG GAC GT G AGC CAC GAA GAC CCT GAG GTC AA
Neol FeP5
Emlfflm Fe2 T 7 promoter G TTC AAC TGG TAC GTG GAC GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG
el GAG CAG TAC AAC AGC ACG TAC CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC
Kana§ PET28a(H) TGG CTG AATIGGC AAG GAG TAC 260 TGJ AAG GTC TCC AAC AAA GCC CTC CCA GCC CCC AT
TPO+Fel FeP4 FeP3
€ GAG AAA ACC ATC TCC AAA GCC AAA GGG CAG CCC CGA GAA CCA CAG GTG TAC ACC CTG
Hindlll Bl CCC CCA TCC CGG GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC CTG GTC AAA
18G1 Fe / Ori \ in P GGC TTC TAT CCC AGC GAC ATC GCC GTG GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC

"AAC TAC AAG ACC ACG CCT CCC GTG CTG GAC TCC GAC GGC CCC TTC TTC CTC TAC AGC
AAG CTC ACC GTG GAC AAG AGC AGG TGG CAG CAG GGG AAC GTC TTC TCA TGC TCC GTG

el 1gG1 Fe3 [Bamtl Kanaff pET28a(+) ac!
Kanall PET282(+) acl gl 7 promoter TPO+Fe4 ATGELAT GAG GCT CTG CAC AAC CAC TAC ACG CAG AAG AGC CTC TCC [CTG TCT CCG GG
TPO+Fc2 5435bp AA TA FcP2

5591bp
Ori

pET28a(+)
TPO+Fc3
5588bp

Ori

Ori
2 4
Fig.2  Construction of the 4 kinds of recombinant plasmids and DNA sequence of human IgG1 Fe
2.6
TPO Ba/F3-mpl 3
TPO PEG4000 TPO
TPO+TFel— thTPO 3
1 3
TPOI1Tc2
TPOTes IsG1Fe TPO
TPO 5
3 IPTG 4 15% SDS-PAGE 1 TPO TPO + Fe ECS0
Fig.3  Analysis of the 4 kinds of engineering Table 1 ECS50 of TPO mimetic peptide and the
E . coli with 15% SDS-PAGE TPO .
1. Negative control BL21 DE3 haboring plasmid pET28a expressed + Fe proteins
2. pET28a+TPO + Fel MO PECTRO o L Fel TPO+ F2 TPO+ Fe3 PO
3. pET28a + TPO + F2 mimetic peptide  peptide
4. pET28a+ TPO + Fc3 ECS0/ © » i 0 0 o
5. pET28a + TPO + Fe4 nmol/L,
M. Marker Promega 31 20 17 14 8 6kD
Ww oM L2 3 4 2.7 TPO
5 3 TPO
3 — - +— TPOITe
TPO + Fel TPO + Fe2  TPO + Fe3
%g - = TPO PEG4000 TPO
H— .
| PO+ e 2000ue/k
B - oeas - TPO+HFe3 Heke
. 1000p.g/kg
rhTPO 50pg/kg
4 12%SDS-PAGE 3 TPO+Fe 5
Fig.4  Analysis of the purified TPO + Fc
proteins with 12% SDS-PAGE 9
M. Standard protein markers Promega 31 20 17 14 8 6kD 95%

1. Purified TPO + Fel
2. Purified TPO + Fc2

3. Purified TPO + Fc3 ‘5943 ERZBRMEMARITATIKSHESE http://journals. im. ac. cn
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TPO + Fel
5 5
9~18
6~ 15
TPO + Fel 9
9 21
5
1400 1400

= 1200 \ ~ 1200

g 1000 | § 1000 —e— negative control

Z 800 | g —#— thTPO

) g 800 e~ TPQ peptide

5 600 S 600 =i PEG-TPO peptide

= 00 = —%— Fcl-TPO peptide

g i g 400 —®— F2-TPO peptide

S 00 F s 200 —— Fc3-TPO peptide

<
(=]

0 6 9 12 15 18 21 0 6 9 12 15 18 21
Time after administration/d Time after administration/d
5 7

Fig.5 Mean platelet counts in mice following carboplatin and s.c. administration of the tested TPO peptides or proteins

A.The low dosage groups B. The high dosage groups

28 TPO e 2 TPO+ Fcl OD,s,
Table 2 Block test of antibodies with TPO mimetic
5 3 TPO peptide OD
TPO + Fol. TPO+ Fe2 TRQg\Ne3 ook i 70 pide 0367 05 0.6
TPO PEG4000 TPO Blocking with TPO peptide 0.986 0.818  0.176
3 Smg/kg 2 2mg/kg Negative control sera 0.051  0.043  0.028
1 6
PO 3
10p.g/mL ELISA TPO
120 -
1 10000 6
TPO TPO IgG1 Fe
TPO + Fel TPO + Fe2 TPO
TPO + Fe3 1 TPO 4
5000 1 2000 1 2000 IgG1 Fe
IgG1 Fe TPO
TPO
TPO + Fel TPO

TPO Img/ml.  37°C IgG1 Fe TPO

1h TPO + Fel
TPO 1 TPO IgG1 Fe
TPO 3 TPO

TPO © PERHFEME TR FATIR S %4 Ontto: // journals. im. ac. cn



4 TPO IgGl Fe

429

IgG1 Fe TPO
TPO
600 ~ 700 3
TPO

30 ~
60 TPO 3
TPO

80%

95%

TPO
IgG1 Fe
TPO
TPO TPO
TPO IgG1 Fe
IgG1 Fe
TPO
TPO

TPO
TPO
Tris-HCl pH8.05 TPO + Fc2

TPO + Fe3

PBS Tris-HCI
Tris

TPO + Fc2 ~ TPO + Fc3

Tris-

HCl

TPO

TPO

TPO TPO
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Expression of TPO Mimetic Peptide Chimeric Proteins with Human IgG1 Fc
Fragments and Their Biological Characters

LI Yue-Xi** LI Chao' TAO Kai-Hua® JIA Xiang-Hong' CHENG Du-Sheng' HUANG Pei-Tang'
U Beijing Institute of Biotechnology — Beijing 100071 China
% East-China Institute of Medical Biotechniques Nanjing 210002 China

Abstract Many antineoplastic agents can cause myelosuppression and thrombocytopenia. Thrombopoietin  TPO is believed to
be the major cytokine affecting the proliferation and maturation of megakaryocytes and increasing circulating platelet levels. We
have designed and synthesized a TPO mimetic peptide it can increase circulating platelet levels in vivo . For increasing half-life
and forming dimer the peptide was expressed as chimeric proteins with human IgGl Fe fragments. The ¢cDNA of TPO mimetic
peptide was synthesized chemically and linked respectively to 5’ terminus of human IgGl Fe ¢DNA fragments in various length

Fel Fe5 648bp Fe2 Fe5 270 bp Fe3 Fe5' 267 bp Fed Fe 590 bp  and cloned into expression plasmid pET28a

+ for constructing four recombinant plasmids. By tranforming the four recombinant plasmids into E. coli. BL21 DE3 re-
spectively we got 3 kinds of engineered E . coli which express TPO + Fe¢ chimeric proteins 28kD TPO + Fel  12kD TPO + Fe2
and 12kD TPO + Fc3  at high level respectively the expressed proteins were purified with DEAE-Sepharose FF and S-Sepharose
FF colume.

The bioactivities of the expressed chimeric proteins TPO + Fel  TPO + Fe2 and TPO + Fe3  TPO mimetic peptide and
PEGA4000 coupled TPO mimetic peptide were evaluated with Ba/F3-mpl in vitro and with carboplatin-induced thrombocytopenia
mice in vivo the expressed chimeric proteins have higher activity than TPO mimetic peptide both in vitro and in vivo the EC50
on Ba/F3-mplecells were 13 10 10 50 and 25nmol/L respectively all of them can increase circulating platelet counts. Their
imol/Lunogenicity were valuated in mice none of them can elicit mice to produce antibodies to TPO mimetic peptide meanwhile
three TPO + Fc chimeric proteins can elicit mice to produce antibodies to human IgG1 Fe. These studies have laid basis for pro-

duction of TPO mimetic peptide by genetic engineering .

Key words TPO mimetic peptide expression bioactivity immunogenicity

Received 01-29-2002
This work was supported by Grant from Key Subject of the Ninth Five Plan of the Army No.Z95 1106 .
* Corresponding author. Tel 86-25-4802403 E-mail liyxi @ 163 . net

PO N VNV VNV VNV N VNN N NN NN N

© FERZERMEDARFATIKSHESL http://journals. im. ac. cn



