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Application of ECLI in evaluating the binding activity of
therapeutic monoclonal antibody to FcyRI ~
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Abstract Objective: To establish an electrochemiluminescence immunoassay ( ECLI ) method for the detection

of the binding activity of bevacizumab to immunoglobulin G Fc receptor I (FeyR 1), and to evaluate the
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similarity of the binding activity to FeyR1 between the similar biotherapeutic products ( SBP ) candidates of

bevacizumab monoclonal antibody and the original reference biotherapeutic product ( RBP ). Methods: 96 well
MSD plate precoated with streptavidin ( SA ) was blocked firstly, then combined with biotin labeled FeyR I, and
added with different bevacizumab dilutions. Finally, SULFO-TAG ( Ru( bpy ),”" ) labeled sheep anti—human
antibody was added for value reading. According to the experimental design, the experimental parameters such as
FcyR T concentration, the initial concentration and dilution ratio of mAb, and the concentration of detected Ab were
optimized, and the accuracy and precision of the optimized method were preliminarily verified. The established
method was also used to evaluate the binding activity similarity between the bevacizumab SBP candidates and
bevacizumab RBP to FeyR 1. Results: According to the optimized detection method, binding of bevacizumab to
FeyR I showed a good dose—response curve with R>0.99. The method possessed good accuracy and precision.
The recovery of the sample with target value of 50%~150% was between 95.2% and 103.7%, and the coefficient of
variation was less than 10%. The relative binding activities of bevacizumab SBP candidates to FeyR [ were in the
range of mean = 3SD of that of RBP. Conclusion: ECLI can be used to evaluate the binding activity of bevacizumab
to FeyR 1 , and to analyze the similarity of the binding activity of SBP candidates and RBP to FeyR 1. The
sensitivity and accuracy of this method are good, which provides a new technique for evaluating the binding activity
of antibody to FeyR 1.

Keywords : monoclonal antibody ; bevacizumab ; immunoglobulin G Fe receptor I ( FeyR 1) ; electrochemiluminescence

immunoassay ( ECLI ); binding activity
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Fig. 1 The principle sketch of ECLI( https: /www.mesoscale.com/en/
technical_resources/our_technology/ecl )
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A. FeyR T A8 B Ak ( optimization of FeyR | coating concentration )  B. DUARER BT B2 ( exploration of bevacizumab concentration ) C. ey
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Fig. 2 Preliminary optimization of FcyRI and bevacizumab binding activity by ECLI method
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Fig. 3 Further optimization of FcyRI and bevacizumab binding activity by ECLI method
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150% [nl e S8R i, B R A O 1 Uk, 3% 22 kil 3 d,
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Tab.1 Validation results of accuracy and precision of the method
50% HEH 75% HIE 100% #0{H 125% H0{E 150% HeAf
(50% of target ) (75% of target ) (100% of target ) (125% of target ) (150% of target )
Rl € s
(assay) AT M ElE AHXH HIE AFX G HEiEs AEX T e AHXF T e
( relative ( recovery ) ( relative ( recovery ) ( relative ( recovery ) ( relative ( recovery ) ( relative ( recovery )

activity ) /% 1% activity ) /% 1%

activity ) /%

1% aclivity ) /% 1% activity ) /% 1%

1 51.52 103.0 74.74 99.6 94.89 94.9 131.14 104.9 138.80 92.5
2 51.02 102.0 83.28 111.0 112.70 112.7 127.64 102.1 136.51 91.0
3 53.05 106.1 75.34 100.4 102.43 102.4 120.40 96.3 153.21 102.1
e 51.86 103.7 77.79 103.7 103.34 103.3 126.39 101.1 142.84 95.2
('mean )
RSD/% 2.04 2.04 6.13 6.13 8.65 8.65 4.33 4.33 6.34 6.34
RIS N A K I F (vascular endothelial growth pg * ml™", 5 fL 25 wL; BE 5 W) UG i W ol 10

factor, VEGF ) X ML PN Bz 20 i 434 i A1 5% ) AE R4
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Fig. 4 Comparison of the binding activity of bevacizumab RBP and
SBP candidates with FcyR |
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