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Abstract Objective To quantitatively analyze the characteristics of a panel of murine anti-human papillomavirus( HPV) 11 L1-derived virusdike
particle( VLP) monoclonal antibodies ( mAbs) and establish the mAb-based methods for antigen quality analysis. Methods A panel of 22 murine
anti-HPV11 mAbs were characterized in details with their isotype and binding affinity conformational sensitivity were examined quantitatively in the
direct binding ELISA and Western blot. The hemagglutination inhibition activity of mAbs were identified using the hemagglutination inhibition assay and
the pseudovirus ( PsV) neutralization efficiency were examined quantitatively using the PsV-based neutralization assay. The type-specific highly
conformational sensitive and neutralizing mAbs were selected to be used in the sandwich ELISA assay. Results Based on the quantitative and
semi-quantitative results six type-specific highly conformational sensitive and neutralizing mAbs (2A2 4A13 16G7 14A6 9Cl and 19C7) were
identified. These mAbs along with 10D6 were screened as the capture mAb or as the detection mAb in the sandwich ELISA. Conclusion The binding
affinity conformational sensitivity and neutralization efficiency of anti-HPV11 mAbs were characterized in details. A mAb-based sandwich ELISA assay
(14A6 : Ag : 9C12-HRP) were developed which could be used in the in vitro potency analysis of HPV11 VLP-based vaccine.
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Tab. 1  Characteristics of a panel of murine anti-HPV11 monoclonal antibodies
( VLP) ( VLP) HPV6 VLP
ECs, ng/mL ECs, ng/mL (rECsy) NT,, ng/mL wg/mL (%)
I. (rEC5, >15)
2A2 IgGl1 2.7 >1 000 >360 22.0 >45 —
4A13 IgG1 6.4 >1 000 > 150 2.0 5.93 —
16G7 IgG1 8.3 >1 000 >120 4.0 45 —
10D6 IgG1 10.2 >1 000 >98.2 >1 000 30 95
14A6 IgG1 19.3 >1 000 >51.8 1.9 45 —
9C12 IgG1 19.4 >1 000 >51.7 3.9 >45 —
12F2 IgG2b 21.4 >1 000 >46.7 22.0 30 23
1. (fECy 2.0 ~ 15)
19¢7 IgG1 1.3 13 10.3 1.7 30 54
18D3 IgG1 6.3 28.5 4.6 2.2 30 18
5E12 IgGl1 220.8 >1 000 >4.5 50.5 45 —
20C12 IgM 282.3 >1 000 >3.5 <1 30 100
8Al IgGl1 21.3 72.1 3.4 19.2 30 39
4C12 1gG2a 359.8 >1 000 >2.8 344.5 >45 27
1A6 IgG3 349.8 775.3 2.2 212.3 30 —
1. (rEC5, 0.5 ~ 2.0)
19B5 IgGl1 63.6 79 1.2 >1 000 >45 74
4D2 IgG1 50.6 61.2 1.2 >1 000 20 —
6A10 IgG2a 34 33.3 1 >1 000 20 —
1¢4 1gG1 58.6 45.9 0.8 >1 000 13.33 91
15G8 IgG1 18.7 13 0.7 >1 000 8.89 100
20A1 IgG1 386 212.6 0.6 >1 000 20 100
V. (tEC, < 0.5)
1H8 IeGl 12.3 4.5 0.4 >1 000 30 -
17B9 IgGl1 7.3 0.9 0.1 >1 000 8.89 100
2.1.2 9C12.17B9  19C73 4 N .
o 2A2.4A13.16G7.10D6.14A6.9C12.
EC,, rECs, 2A. rECy, 22 12F2  19C7 8 rECs, 10
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Fig. 2 Conformational sensitivity of a panel of murine anti-HPV11 VLP mAbs based on their binding activity using native vs. denatured antigen in a direct ELISA assay

A: The primary ELISA binding profiles to denatured HPV11 VLP ( black curve) as compared to native HPV11 VLP ( red curve)

using three representative

mAbs 9CI12 17B9 and 19C7; B: Conformational sensitive priority of mAbs according to rECy,
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Fig. 5 Profiles of viral neutralizing activity of antiHPV11 mAbs ( taking

4A13 5EI12 and 8Al for examples) in a HPV PsV-based assay
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Fig. 6 Screening of two none-overlapping epitopes based sandwich ELISA assay in detecting the elative antigenicity determination of HPV11 antigen

A: Profiles of 19C7 : Ag : X-HRP in a sandwich ELISA; B: Preliminarily screening of the capture mAb and detection mAb in a sandwich ELISA assay
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Fig. 7 Establishing of two none-overlapping epitopes based sandwich ELISA assay in detecting the elative antigenicity determination of HPV11 antigen

A: Reproducibility study of 7 candidates in the sandwich ELISA; B: Profiles used to show the relative antigenicity( rECs,) of HPV11 using 14A6 : Ag : 9C12-HRP
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