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Study on construction of targeted HER2/EGFR bispecific single-chain antibody and
its anti-breast carcinoma in vitro and vivo
GUO Yan ,ZHANG Changqing”
(Department of Breast Oncology s A f filiated People’s Hospital of Inner Mongolia Medical
University , Hohhot , Inner Mongolia 010020,China)

Abstract:Objective To construct a bispecific single-chain antibody with targeted inhibition on HER2/
EGFR,thus to reduce the drug resistance caused by single channel inhibition and enhance the anti-tumor
effect. Methods The overlap PCR was used to link the variable region of trastuzumab and cetuximab by flexi-
ble peptide (G4S) for constructing the engineering vector. Then the expression purification was performed by
Escherichia coli system for obtaining simultaneously targeted HER2 and EGFR bispecific single-chain antibod-
y. The binding activity of bispecific single-chain antibody to HER2 and EGFR overexpression breast carcinoma
cell line BT474 was detected by flow cytometry. The methyl thiazol tetrazolium (MTT) assay was used to de-
tect the inhibition of single-chain antibody to the proliferation of breast carcinoma BT474 cells. Finally, the
tumor-bearing mouse animal model of BT474 cells was established. Then the in vivo anti-tumor activity of bis-
pecific monochain antibody was detected; the immunohistochemical method was used to detect whether the
monochin antibody can inhibit the phosphorylation of dermal growth factor receptor (EGFR) and tumor cellu-
lar proliferative activity index Ki-67 was detected. Results The bispecific single-chain antibody was success-

fully obtained by using the genetic engineering technique, pichia pastoris expression and Ni-sepharose purifica-
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tion. The western blot identification verified the correct expression and assembling of bispecific single-chain
antibody. The binding rate of bispecific single-chain antibody to BT474 cells was 53. 3% by flow cytometry,
which was similar to trastuzumab (69. 0%) and cetuximab (60. 3%). In the MTT assay, compared with
phosphade butter solution (PBS) group,trastuzumab group,cetuximab group and bispecific single-chain anti-
body group all had the inhibiting effect on breast carcinoma BT474 cells, moreover their inhibiting effect
showed the concentration dependence. And when the protein level was 400 nmol/L,the inhibitory rate of bis-
pecific single-chain antibody was (65.19+4. 21) %, which was stronger than (40.6741.78) % in trastuzumab
group and (32.2042.94) % in cetuximab group. In the in vivo anti-tumor detection of nude mouse xenografts
model, the bispecific single-chain antibody group still played a stronger antitumor effect in vivo,and the tumor
inhibitory rate of high dose group could reach to (74. 3244, 37) % ,which was significantly better than trastu-
zumab group (44.83=+6.02)% and cetuximab group (39.44+8. 75) %. In analyzing the tumor tissues after
giving medication by immunohistochemistry,compared with the PBS group, the bispecific single-chain antibody
group could significantly inhibit the phosphorylation of EGFR (pEGFR) in BT474 subcutaneous xenografts
tumor tissues and Ki-67 expression level. Conclusion The bispecific singlechain antibody is successfully con-
structed by using the pichia pastoris expression system,which has better in vivo and in vitro anti-tumor activi-
ty,effectively inhibits the in vivo and in vitro proliferation of breast carcinoma BT474 cells,can inhibit the EG-

FR phosphorylation analyzed by immunohistochemistry, provides a new idea for anti-tumor treatment and has

potentially clinical application prospect.

Key words: human epidermal growth factor receptor type 2;
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