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Soluble Expression and Characterization of Disulfide
Bond-rich Subdomains of Membrane Protein pl85 in
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Abstract  Transmembrane protein pl85 the product of Her2/c-erhB-2 gene is a member of the epidermal growth factor
receptor EGFR  family. Its overexpression was found in about 30% of breast cancer. It is essential to obtain soluble
extracellular domain ECD  of p185 especially disulfide bond rich domains for identifying the epitopes of anti-pl85 antibodies
and researching the interrelationship between the antigen and antibody. The disulfide bond rich domain I -l and domain IV of
pl85 ECD were amplified from plasmid pBabe/erbB-2 by PCR respectively. These two fragments were inserted into pGEX/4T-1
vector transfected into E. coli Origami B DE3 plysS and expressed inductively by low concentration of IPTG and low
temperature overnight. After the pressure lysis of cells the supernatants were analyzed by SDS-PAGE and the result
demonstrated that this GST-fusion protein was expressed solubly in the amount of 10 ~ 15mg/L.. By the ELISA Western blot and
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other immunological assays the fusion proteins and their GST cut-off derivates both showed binding activities with several anti-

p185 antibodies respectively. These results indicated that it was a feasible and effectual method to express disulfide bond rich

domain [ -1I and domain [V of p185 ECD and this method may also be used to express other disulfide bond rich proteins.
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Her2/c-erbB-2 185kD
pl85
EGFR 10% ~ 30%
1
pl85
? FDA
Herceptin pl85
p185
34
pl85
A21
chA21°? chA21
A21
pl85
I
I 22-371 il I\
372-475 476-649 Il
N :
pl85 Herceptin
plgs [V °
Pertuzumab A21 I-1
’ A21
pl185 I-1 IV
1
1.1
1.1.1 pGEX/4T-1
pBabe/erbB-2  erbB-2 pBabe

Te-17 NIH/3T3
2
Origami B DE3 pLysS

1.1.2

Mark I. Greene
Her2/c-erbB-
BIL21 DE3 TG1

DNA Ligation Kit

PCR

DNA
-B-D

Glutathione-agarose

Thrombin

PMSF Phenyl Methyl Sulfonyl Fluoride

MBI

HRP

Amersham 96
ECL

FRENCH Press
30 AKTA

Pierce

Thermo

1.1.3
1 -1
EPI-fore
AGCACCCAAGTGTGCAC 3’

EPl-rev 5’

GGCCAGGCAGTCAGAGTG 3’

2 v
EP531
TGCAGCCAGTTCCTTCG

TaKaRa

PCR

IPTG

Sigma

GST

Nunc

Superdex G75 10/

Amersham

5" gce
EcoR T
gee

Xho 1

gaattc

ctcgag tca

EP531-fore 5’ gee gaattce

EP531-rev 5’

gee ctegag tcea GGCCACACACTGGTCAG

EP587 EP587-fore 5’ gee gaatte
TGTGCCCACTATAAGG EP587-rev 5" gce
ctegag tca AGGGCTGGCTCTCTGC

EPIV EP531-fore
EP587-rev EP531-fore  EP587-fore EcoR 1

EP531-rtev. EP587-rev  Xho |
1.2
1.2.1 pl85 ECD 1-1 GST-
EPI EPl-rev  EPI-fore c-
erbB-2 cDNA pBabe/erbB-2 pl85

I ~1 S22-A254  PCR
EPI EcoRT  Xho 1
EcoR1  Xho | pGEX/4T-1

© hERSEMEMTFRATIESHESD htto:// jdMVNd)s. im. ac. cn



592

Chinese Journal of Biotechnology

2005 Vol.21 No.4

10
p185 IV I
~ 1l 3 PCR
EP531 C531-A586 EP587 C587-P649 EPIV (C531-

P649  EP531 + EP587
1.2.2  GST
3mL LB
BL21 DE3 TG1 Origami B
1
500mL
200mL LB BIL21 DE3
TG1 Origami B 3 37°C
2h 28°C 4h 16C
6000r/min  10min Beckman J-
20 JA14 3
50mmol/L. PBS pH7.4 PBS
3 PBS
1280psi 15 000
r/min Beckman J-20 JA17 20min
PBS
12%  SDS-PAGE
2
Origami B 16°C IPTG
0.1 ~ Immol/L 200 ~ 250
r/min
1.2.3
Smin DNA
0.45pm
10 PBS pH7.4
Glutathione-agarose 50
1% Triton X-100
PBS Triton X-100
50mmol/L. Tris-HCI pH9.5 10mmol/L
10%
SDS-PAGE
1.2.4 ELISA CHO
chA21 96 2h PBS-T 3
2min 1% PBST
1h PBS-T 3
GST
GST

GST 100pL 1h
HRP GST 1 3000
1h PBS-T 3 OPD 1mol/L
H, S0, 490nm
1.2.5 ELISA ELISA
oD 0.5~2.5 GST
chA21
1h T6-17
Glutathione-agarose GST
lh PBS-T 3 HRP GST
1h 490nm
1.2.6 pl85 T6-17
T6-17 80% 250mlL
PBS pH7.2 1
PBS 500pLL 50mmol/L. Tris-
HCl pH7.5 1% Triton 150mmol/L. NaCl 10mmol/L
PMSF 40min
Eppendorf Centrifuge 5415D
15000r/min 10min -70C
1.2.7 Western blot SDS-PAGE
NC 5%
PBS-T 1h HRP GST 1:
5000 1h PBS-T 5 PBS 3
ECL
1.2.8 GST GST
Glutathione-agarose
Thrombin 10u Glutathione-
agarose 2 PBS
GST
Glutathione-agarose
2
2.1
GST lal-II  GST-EPI
PCR pl85 I-1 S22-A254
699bp 22
21 I\ 3
EP531 (C531-A586  EP587 (C587-S649 EPIV
EP531 + EP587 PCR
168bp 189bp  357bp
pGEX/4T-1

1b

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



pl85 593
a Her2cDNA 1 2 3 4 5 6 7 M kD
4 w—— 16
MCS = =— 2 i
) o e —
pBabe/Her2 GST ) Acag? - i . —662
3 ~«—— GST-EPI
EcoRl Xhol -——45
PCR
Pl - —
\/ - = —-= ;
g 3 4 &k
GS 4 G — - ——25
———
o
. — 184
m :
~ —-——14.4

la pGEX/4T-1/EPI

1b EPI
pGEX/AT-1/EPI

pGEX/4T-1

Fig.1a Scheme for construction of the expression vector
pGEX/4T-1/EPI
Fig.1b  Confirmation of vector pGEX/4T-1/EPI by restriction
endonuclease EcoR 1 /Xho I digestion
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under different conditions
1 cell lysate before IPTG induction 2 the pellet of BL21 DE3 lysate
cultured at 37°C and induced with IPTG for 2h 3 the supemnatant of
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the pellet of TG1 lysate cultured at 28°C and induced with IPTG for 3h
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Fig.3 Relative activity by ELISA of GST-EPI in the lysates
from different cultures
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Fig.4 SDS-PAGE analysis of three clones of partial [V
domain genes of p185 ECD
1 the supernatant of GST control vector 2 the supernatant of EP531 3
the supernatant of EP587 4 the supernatant of EPIV. The arrows indicate
four products expressed by Origami B Lane I D GST Lane 2 C
EP531 Lane 3 B EP587 Lane4 A EPIV .
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Fig.6 SDS-PAGE analysis of EPI  GST-EPI purified
through Glutathione-agarose and Superdex G-75
1&2 represent the purified EPI&GST-EPI respectively.
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Fig.7 The competitive ELISA results of the GST-EPI protein and
lysate of T6-17 lysate of T6-17 containing the natural p185
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