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Preparation of mouse anti-human asialoglycoprotein receptor monoclonal antibody and its preliminary application
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[Abstract] Objective To prepare a mouse monoclonal antibody against human asialoglycoprotein receptor (ASGPR), and to
apply it for detecting ASGPR expression in cell lines and tissues. Methods The structure of ASGPR H1 major subunit was analyzed
and the full length of ASGPR1 was selected to synthesize immunizing peptide. ¢cDNA was amplified by RT-PCR and then subcloned into
prokaryotic vector pGEX-4T-1. The recombinant protein was expressed by E. coli BL.21 and purified for subsequent immunization. The
conventional hybridoma technique was used to generate mouse monoclonal antibody. The isotype and the titer were regularly tested.
Inhibition experiment was conducted to identify the specific binding of the antibody to ASGPR. Finally, the expression of ASGPR was
detected in various intra-hepatic and extra-hepatic cell lines by flow cytometry and in different liver tissues by immunohistochemistry
method. Results Monoclonal antibody against human ASGPR was successfully prepared and was identified as IgGl, with the titer
reaching 1 : 12 800. Inhibition experiment indicated a satisfactory specific binding of the antibody to ASGPR and that the recognition
epitope was located in the extracellular domain of ASGPR. Flow cytometric analysis showed various levels of ASGPR expression in
intra-hepatic cell lines, but not in extra-hepatic cell lines. Immunohistochemistry detection showed that ASGPR was specifically
expressed in the normal liver tissues and hepatocellular carcinoma (HCC) tissues. and the expression in HCC tissues was associated with
the differentiation degree, with the expression being significantly higher in well-differentiated HCC than that in the poorly-differentiated
HCC (75.0% vs 28.6% , P<<0.05). Conclusion We have successfully prepared the monoclonal antibody against human ASGPR with
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high specificity; the antibody can be used for flow cytometric analysis and immunohistochemistry detection of ASGPR and for clinical

distinguish of primary or metastatic liver cancer.
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Fig 1 Structure of ASGPR H1 subunit and
SDS-PAGE analysis of purified recombinant protein

A Structure of ASGPR H1 subunit (ASGPR1). ASGPR H1
subunit consists of 291 amino acids (aa), with 1-40 aa intra-
cellular, 41-60 aa transmembrane and 61-291 aa extracellu-
lar. The main extracellular functional region is its carbohy-
drate recognition domain, which is a C-type lectin, containing
carbohydrate binding site and calcium binding site. B: Sodi-
um dodecyl sulfate polyacrylamide gel electrophoresis analysis
of the recombinant glutathione S-transferase ( GST)-ASG-
PR1. The mass of ASGPR H1 subunit is about 34 000 itself
and about 60 000 with GST
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Fig 2 Competitive inhibition experiment
of anti-ASGPR monoclonal antibody
ASGPR: Asialoglycoprotein receptor. A: Control, only the
antibody was incubated with HepG2 cells; B: The antibody
and excessive asialofetuin were incubated together with
HepG2 cells; C; The antibody and purified recombinant pro-

tein were incubated together with HepG2 cells
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Fig 3 Flow cytometric detection of ASGPR expression in intra-hepatic and extra-hepatic cell lines
ASGPR: Asialoglycoprotein receptor. A: MCF-7 cells; B: A498 cells; C: SW480 cells; D: Chang liver cells; E: Huh7 cells;
F: PLC/PRF/5 cells; G: Hep3B cells; H: HepG2 cells

4 BBANRN ASGPREEFEFAHELN REMFALRFBEBALRHRIE(SP %)

Fig 4 Detection of ASGPR expression in normal liver tissues, non-malignant liver tissues

and malignant liver tumor tissues by immunohistochemistry SP method
ASGPR: Asialoglycoprotein receptor. A: Normal liver; B: Liver cirrhosis; C: Fatty liver; D: Colorectal liver metastasis;

E-G: Hepatocellular carcinoma. Original magnification: X100
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Tab 1 Relationship between ASGPR expression and

clinicopathological features of 22 primary HCC tissues

ASGPR positive

Feature N (%) P
Gender 0.041  0.840
Male 18 8(44.4)
Female 4 2(50.0)
Age (years) 0. 566 0.452
>50 15 6(40.0)
<50 7 4(57. 1)
Tumor size d/cm 0.321  0.571
>3 14 7(50.0)
<3 8 3(37.5)
AFP pp/(ng » mL™ 1) 0.006  0.937
=400 9 4(44.4)
<400 13 6(46.2)
HBV 0.206  0.650
Positive 19 9(47.4)
Negative 3 1(33.3)
Child-Pugh class 0.244  0.885
A 11 5(45.5)
B 8 4(50.0)
C 3 1(33.3)
Edmondson-Steiner grade 4.426  0.035
Torll 8 6(75.0)
Il or IV 14 4(28.6)

ASGPR: Asialoglycoprotein receptor; HCC: Hepatocellu-
lar carcinoma; AFP. Alpha fetal protein; HBV: Hepatitis B

virus
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