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Construction and expression of human
anti-HER2 ScFv/Ck/tP fusion protein
in E. coli and identification of its acti-

vity
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Abstract AIM To construct a fusion protein gene of human
anti-HER2 ScFv/light chain constant region/truncated protamine

ScFv/Ck/tP and analyze the binding activity of the expressed
protein. METHODS Two pairs of oligonucleotide primers were
designed and used to amplify the ScFv and the Ck gene. After
they were linked as ScFv/Ck the synthesized tP coding sequence
was added in the 3’ terminus of it then the fusion protein gene
ScFv/Ck/tP was cloned into expression vector pET32a and ex-
pressed in E. coli BL21 DE3 . Expressed protein was detected
by SDS-PAGE and Western Blot and purified by Ni-NTA chelating
agarose. The antigen-binding activity of the ScFv/Ck/tP fusion
protein was confirmed by cellular ELISA and the DNA binding
ability was confirmed by gel shift assay. RESULTS Restriction
endonuclease digestion and DNA sequencing proved that ScFv/
Ck/tP was correctly cloned into expression vector. SDS-PAGE
and Western Blot analysis showed that ScFv/Ck/tP fusion protein
was successfully expressed in E. coli BL21. Cellular ELISA con-
firmed that it had specific antigen binding activity gel shift assay
assured that it had DNA binding ability. CONCLUSION The
ScFv/Ck/tP fusion protein expressed in E. coli could specially
bind with both HER2 antigen and DNA.
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1
1.1 pCMV-e23sFv-PEII-GrBa °
pComb3H-Fabl5 pUC19 pET32a DH5a
BL21 DE3 LysS HER2
SGC7901
TaKaRa
IPTG Promega
HiTrap
Ni-NTA Invitrogen 6 His
mAb Qiagen HRP - IgG
ECL BCA
Pierce RPMI 1640
Gibco
1.2
1.2.1 tP
ScFv S5 5'-tit gaattcgacgtc-
cagctgacccagtct-3' S3 5'-tit ctcgag ggagacggtgaccgtggte-
cc-3' EcoRI Xhol
. Ck Ck5 5'-ttt
ctcgag actgtggetgeaccatetgt-3'  Ck3  5'-ttt tctaga ctaa-
cactctccccetgttga-3’ Xho 1

Xba 1 . tP

tP1  S5’-ctaga cgcagccagagccggageagatattac-
cgccagagacaaagaagtcgeagacgaaggaggeggage ge-3'  tP2
5 '-Egcgtcggtctcggcctcgtctataatggcggtctctgtttcttcagcgtctgctt

cctecgecteg cgeegg-3' Xba 1
Not 1
Xba1 Notl

1.2.2 ScFv/Ck/tP
pCMV-e23sFv-PEII-GrBa

pComb3H-Fab15 S5 S3 Ck5 Ck3
PCR ScFv  Ck
pUC19
pUC19-ScFv/Ck.
tP pUC19-
ScFv/Ck EcoR 1 Xba 1 ScFv/Ck
EcoRI Notl pET32a
DH5a
pET32a-
ScFv/Ck/tP.

1.2.3 ScFv/Ck/tP
pET32a-ScFv/Ck/tP

BL21
LB 37 C 1:100 37
< Agorm 0.6 IPTG 0.5
mmol/L 3h S mL
100 mmol/L Tris- HCl pH 8.0
2 x SDS
1 x SDS
5 min SDS-PAGE
Western Blot SDS-PAGE
5¢g/L 1
h 6 His mAb 1:1000 4<C
HRP IgG 1:5000
l1h X
1.2.4 200 mL
100 mmol/L Tris- HC1 pH8.0
6 2 min 10 s
4 °C 10000 g 5 min 0.45 pm
- Ni** -NTA
1h 100 mmol/L Tris- HCI
20 mmol/L pH 8.0 5 100
200 500 mmol/L .
2 x SDS Loading Buffer
5 min SDS-PAGE
1.2.5
ELISA SGC7901
100 mL/L RPMI 1640
5x10°/L 100 pL/ 96
37°C 50 mL/L CO, 24 h
. 40 g/L 10 min
PBS 3 . 100 pL. 30 mL/L H,O,
PBS 20 min PBS 3
100 pL
37C 1h 6 His mAb
1:1000 HRP IgG 1:5000
TMB A450 o
1.2.6 DNA
1 pg DNA
ScFv/Ck/tP 0.2 mol/L NaCl
30 min 10 g/L
2
2.1 PCR
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720 bp HER2 ScFv 1A
330bp Ck 1B
pUC19
EcoRI Xbal ScFv/Ck
tP
EcoR1  Not 1 pET32a
EcoR1I Notl 1130 bp
1C ScFv/Ck/tP

L

& W
A 1 DI2000 marker 2 ScFv PCR . B 1 DIL2000
marker 2 Ck PCR . C 1 DI2000 marker 2 EcoR
I Notl pET32a - ScFv/Ck/tP.
1 ScFv Ck PCR

2.2 ScFv/Ck/tP

0.5 mmol/L IPTG
M, 60 ku
ScFv/Ck/tP M, .

48.8% West-
ern Blot 6 His
ScFv/Ck/tP

2.
1 marker 2 pET32a 3 pET32a
4 pET32a - ScFv/Ck/tP 5 pET32a — ScFv/
Ck/tP 6 ScFv/Ck/tP Western Blot
2 ScFv/Ck/tP SDS-PAGE ~ Western Blot

2.3 ScFv/Ck/tP SDS-PAGE
ScFv/Ck/tP

BCA

90% 3.
400 pg/mL.

1 marker 2 Ni - NTA
3 Ni - NTA 4 ~5 100 mmol/L
6 ~7 200 mmol/L 8 ~9 500 mmol/L
3  ScFv/Ck/tP SDS-PAGE
2.4 ScFv/Ck/tP
ELISA ScFv/
Ck/tP
SGC7901 HER2
ScFv ScFv/Ck/tP
Ck tP ScFv
4 .
Fal
* P
N o
EL
=
L% I o
|
4 ScFv/Ck/tP ELISA
2.5 ScFv/Ck/tP DNA
ScFv/Ck/tP
DNA DNA
ScFv/Ck/tP DNA
DNA 5.

HER2
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Fe
. pET32a-
ScFv/Ck/tP BI21 IPTG
ScFv/Ck/tP
40% pET32a 6
His Ni’*-NTA

B
1
nill

]|

-t
«:

1

1 DI2000 marker 2 1 pg DNA 3 1 pg DNA + 10 pg . ScFv ScFv/Ck/tP HER2
ScFv 4 1 pg DNA + 1 pg ScFw/Ck/tP 5 1 pg DNA + 4 DNA
p.g ScFv/Ck/tP 6 1 pg DNA + 10 pg ScFv/Ck/tP. ScFy DNA siRNA

5 ScFv/Ck/tP DNA
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