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Sal 1 prime 1,2 | 1st PCR
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pnme 3 /\ pnme 4
Ist PCR product, 87bp 1emp1a1e
2nd PCR 3rd PCR

prime 3.4 | 4th PCR

pBV220-
Nm23-HI/HbFGF

1 pBV220 Nm23-H1 HbFGF
Fig.1 Construction of recombinant plasmid

pBV220 Nm23-H1 HbFGF

Nm23-Hl1
PCR 12
94°C 30s 55C 1min 72C 1min
2min 20 Klenow PCR
4 5-CCGTCGACTCAGCTC
TTAGCAGACAT 4
HbFGF
PCR
12 94C 30s 72C 2min
3min 15 Klenow
PCR
PCR
34
PCR
12 94C 1min 72°C 2min
3min 10 EcoRI Sall
PCR
pBV220  T4DNA 16C
BL21 DE3 Amp
EcoRI Sall

1.3 Nm23-H1 HbFGF
1.3.1
100;Ag mL Amp LB 30°C OD()()()
~(0.4 42T 4h
15% SDS-PAGE
1.3.2
15% SDS-PAGE
1.3.3 ELISA
0t 1074
NDPK-
A HbFGF
13
Western blot
15% SDS-PAGE
4C 10mA
11 14
1.3.4 ELISA
0.5% Triton X-100  10mmol L EDTA
pHS8.0 8mol L
DTT 50 mmol L KH,PO,
pH 10.7 1 mmol L EDTA pH 8.0 50 mmol L

NaCl 2 mmol L 1 mmol L
Heparin Sepharose CL-6B

0.6mol L NaCl 2mol L NaCl
15% SDS-PAGE

o't 10
ELISA 1.3.3
1.3.5 1
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37C

CAM
2
2.1 Nm23-H1 HbFGF

pBV220 Nm23-H1 HbFGF
2.1.1 Nm23-H1 HbFGF PCR
Nm23-H1 432~ 456
HbFGF 1~62
3

Nm23-H1 PCR
HbFGF 4
HbFGF PCR
Nm23-H1 2A

526bp 564bp

2 A B

A. 1. The second PCR product
2.ADNA EcoRI+ HindIIl Marker

: 8720p
1078bp
355bp

240bp

3 pBV220Nm23-H1 HbFGF
Fig.3 Electrophoresis pattern of restrictive
fragments of pPBV220Nm23-H1 HbFGF
1 3 4 5. pBV220Nm23-H1 HbFGF digested by EcoRI and Sall
2. ADNA EcoRI+ HindIIl Marker
6. @y174DNA Haelll Marker

B.1.ADNA HindIIl Marker
2.¢y174DNA Haelll Marker
3. The third PCR product

PCR 526bp
2B PCR
501bp
PCR
Nm23-H1cDNA
HbFGFcDNA
Nm23-H1
HbFGF  2C 34
PCR 940bp
2.1.2 pBV220 Nm23-Hl1 HbFGF
pBV220 Nm23-Hl HbFGF  EcoRI
Sall 940bp
3

940bp

C PCR
Fig.2 Electrophoresis analysis of the second A third B and fourth C PCR product

C. 1. The fourth PCR product
2.¢y174ADNA Haelll Marker
3.ADNA HindIIl Marker

2.2 ELISA
2.2.1 BL21 DE3 pBV220
Nm23-H1 HbFGF 42T 4h SDS-
PAGE 4
BL21 DE3 BL21 DE3  34kD
14 %
pBV220Nm23-H1 DH5a
42% ' pBV220HbFGF
Nm23-H1 HbFGF
DH5«a
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12 3 4 s 6 1 8 9 p Nm23-H1 HbFGEF
1:100001:10001:100 110 £10000110001:1001:10
N 1:100
1:100 1:1000
1:1000 1:10000
Dilute degree of Dilute degree of
NDPK-A antibody HbFGF antibody
4 Nm23-Hl1 HbFGF
Fig.4 Analysis of the expression of gene in 6 ELISA
recombinants 15% SDS-PAGE Fig.6 ELISA determination assay
1. Cell lysate of DH5a with pBV220 Nm23-H1 HbFGF uninduced Western blot
2. Cell lysate of DH5a with pBV220 Nm23-H1 HbFGF induced A
3. Cell lysate of DH5a 7 NDPK-
4. Cell lysate of DHSa with pBV220 Nm23-HI NC 34kD  17kD
5. Protein molecular weight standards HbFGF NC
6 7. Cell lysate of BL21 DE3 with pBV220 34kD 17kD
Nm23-Hl HbFGF induced Nm23-H1 HbFGF
8. Cell lysate of BL21 DE3 with pBV220
- 34kD 17kD
Nm23-H1 HbFGF uninduced
9. Cell lysate of BL21 DE3 induced Nm23-H1 HbFGF
HbFGF
SDS-PAGE
i 3 3 4
b g S 34KD ~
97.4kD »
66.2kD 17kD
42,7k
. €D 7 Western
31kD Fig.7 Western blot analysis of expressing product
1 2. Treated by HbFGF antibody
G 3 4. Treated by NDPK-A antibody
R 14.4kD
o 1 3. Pellet of bacterial lysate
2 4. Supernatant of bacterial lysate
5
2.2.4 ELISA
Fig.5 Detection of the inclusion body 15% SDS-PAGE
1. Protein molecular weight standards 8
2.Cell lysate of BL21 DE3  with pBV220 Nm23-Hl HbFGF SDS-PAGE
induced 34kD Western blot
3. Supernatant of BL21 DE3 pBV220 Nm23-Hl HbFGF
bacterial lysate ELISA Nm23.Hl
4. Pellet of BL21 DE3 pBV220 Nm23-H1 HbFGF bacterial lysate )
HbFGF
2.2.3 ELISA 2.3
9 NDPK-A
NDPK-A 1:200 HbFGF UTP ADP
1:1000 ELISA 6
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NDPK-A
HbFGF
CAM
CAM
HbFGF
Nm23-

H1 HbFGF Nm23-H1  HbFGF

Fig.8 SDS-PAGE of purification products Nm23-HI HbFGF

1. Protein molecular weight standards Nm23-Hl HbFGF
Fraction eluted by 0.6 mol L NaCl+ 10 mmol L Tris. HCl pH7.0 Nm23-H1 HbFGF
3. Fraction eluted by 2 mol L. NaCl+ 10 mmol L Tiris.Cl pH7.0 HbFGF
4 5. BL21 DE3 pBV220Nm23-H1 HbFGF bacterial lysate
A B
93 90

223 . PN

2,7.64

o (mV)

@43]’ D1
29
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9 HPLC Nm23-H1
Fig.9 Components analysis of control and experimental group

A. Control group B. Experimental group
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Studies on the Construction and Expression of Recombinant Human Fusion
Gene Nm23-H1 HbFGF in Escherichia coli

SUN Yan-Mei ZHAO Li-Gan ZHANG Mei-Ying

Bioengineering Institute of Jinan University Guangzhou 510632

Abstract First a piece of intermediate nucleic acid chain was designed according to the nucleic acid sequences of Nm23-
HI and HbFGF cDNA then it was combined with the upstream primer of Nm23-HI or the downstream primer of
HbFGF to perform Polymerase Chain Reaction PCR  respectively. The fusion gene Nm23-H1 HbFGF was constructed
by four steps of PCR and it was cloned into the plasmid vector pPBV220. The recombinant was induced at 42°C and ana-
lyzed by SDS-PAGE. Results show that the fusion gene Nm23-H1 HbFGF highly expresses its product in inclusion body
in E. coli BL21 DE3 . The expressing product is 14% of the total bacterial protein and it is 34kD. ELISA assay and
Western blot indicate that the inclusion body contains antigens of Nm23-H1 and HbFGF. By denaturation renaturation
and purification the inclusion body was purified. Determination and biological activity assay show that the purified product
contains two kinds of antigens which have biological activities of Nm23-H1 and HbFGF. All these data establish good base
to study the tumor suppressor activity and oncogenicity of the fusion gene Nm23-Hl1 HbFGF in eukaryocyte.

Key words Fusion gene Nm23-Hl HbFGF qualitative determination blologlcal activity assay
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