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Collaborative study to evaluate a reporter gene assay for anti-PD-1
antibody bioactivity
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Abstract: A collaborative inter-laboratory validation was carried out using a reporter gene assay to measure
the bioactivity of anti-PD-1 monoclonal antibody, in order to study the applicability and transferability of the
method. In this study, two collaborative schemes were designed to measure the precision, linearity and accuracy
of the method. The results showed that the 95% confidence interval (CI) of the intra-assay precision was
(1.72-16.89) %, inter-assay precision was (2.63-17.67) %, inter-laboratory precision was (9.00-14.26) %, all linear
correlation coefficients were greater than 0.99, and the 95% CI for the accuracy at different potency levels was
(91.83-104.40) % at 50%, (90.40-101.40) % at 75%, (94.71-105.60) % at 100%, (94.00-102.00) % at 125%, and
(96.73-104.30) % at 150%. The collaborative validation results proved that the reporter gene assay for the bioactivity
determination of anti-PD-1 monoclonal antibody has good precision, linearity and accuracy, and could be applied
to the release and stability analysis of anti-PD-1 monoclonal antibodies in different laboratories.
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Table 1 Study design of scheme 1

Plate Row 2, 3 Row 4,5 Row 6, 7
1 Reference Control Sample
2 Sample Reference Control
3 Control Sample Reference
4 Reference Control In-house

Table 2 Study design of scheme 2

Plate Row 2, 3 Row 4, 5 Row 6, 7
1 Reference Control Sample 1
2 Reference Sample 2 Sample 3
3 Reference Sample 4 Sample 5
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Figure 1  The mechanism of cell based reporter gene assay to determine the bioactivity of anti-PD-1/anti-PD-L1 antibodies (A) and the

represented dose-response curve induced by the serially diluted anti-PD-1 antibodies (B)
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Figure 2 Overview of relative bioactivity of the anti-PD-1 anti-
body sample against the reference obtained from 3 plates per
round, 3 rounds per lab, and totally 5 labs (A), 95% confidence in-
terval of intra-assay, inter-assay and inter-laboratory precision of
the relative bioactivity of anti-PD-1 antibody sample, as raw data
in Figure 2A (B), and the relative bioactivity of in-house anti-PD-1
antibodies from different manufactures (C)
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Table 3 The correlation of theoretical and measured bioactivity
values of anti-PD-1 antibodies from five labs

Lab number Fitting equation Coefficient of correlation
Lab 1 Y =0.987xX +2.43 0.982
Lab 2 Y =0.985%xX + 0.172 0.996
Lab 3 Y =1.01xX-2.3 0.983
Lab 4 Y =1.15xX - 14.7 0.994
Lab5 Y =0.946xX +0.797 0.989
Wi
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Figure 3 The correlation between theoretical and measured bio-
activity (A), the accuracy of different samples with different bioac-
tivity levels (i.e., 50%, 75%, 100%, 125% and 150%) as demon-
strated with the relative measured bioactivity against theoretical
bioactivity (B) and the 95% confidence interval of the accuracy of
different bioactivity level as indicated (C)
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