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Summary

(1) Immunogenicity evaluation
(1)-1 Research on risk factors for ADA production and draft guideline preparation

In order to obtain information that contributes to the immunogenicity evaluation guideline in Japan,
we aimed to explore genetic risk factors to be associated with anti-drug antibody (ADA) production in
Japanese population. The blood and clinical information were collected from the therapeutic antibody-
administered patients with rheumatoid arthritis (68 patients) and inflammatory bowel diseases (176
patients). HLA analysis on rheumatoid arthritis patients found that 2 HLA alleles showed different allele
frequencies between patients with and without ADA, although their statistical comparison did not reach
the significance. Based on the knowledge obtained though this study, draft guideline for immunogenicity

evaluation was prepared with reference to the latest literature information.

(1)-2  Establishment of ADA panels

Anti-drug antibody panels against rituximab, infliximab and adalimumab were developed. Each ADA
panel consists of several ADAs with different characteristics. Collaborating with National Institute for
Biological Standards and Control (NIBSC), several clones of anti-rituximab Abs and anti-infliximab Abs
are currently under development as WHO international standards. In addition, IgG4, IgM and IgE types
of ADAs against infliximab and adalimumab were newly developed based on the sequence of the IgG1-
type ADAs. Regarding the IgG4, IgM and IgE-type ADAs, we measured the kinetic parameters against
the therapeutics, the detectability by the various methods (i.e., SPR, BLI and ECL) and the neutralization
activity, and analyzed the correlation among these properties. They will be used to further improve the

panels. We also developed a method for cloning antibody sequences from human memory B cells.

(1)-3 Quality attributes related to immunogenicity

Protein aggregates are a potential risk factor for immunogenicity. Comparison of aggregates of mAbs
harboring different IgG subclasses or Fc-engineered mAbs revealed that the FeyR-activation profiles of
the mAb aggregates were dependent on the Fc functions of the native (non-aggregated) mAbs. Unintended
immune cell activation can be induced due to FeyR activation by mAb aggregates and such FcyR activation
may contribute to immunogenicity, and therefore analysis of the FcyR-activation properties of mAb
aggregates using FcyR-expressing reporter cell lines was thought to be a promising approach for the

characterization of mAb aggregates.

(1)-4 Guideline preparation for biosimilars
The Japanese biosimilar guideline issued on March 4, 2009 was revised thought the discussion with
PMDA, JPMA and JBSA. After amendments of the drafts based on the public comments, the revised
guidelines and Q&A were issued on February 4, 2020, from MHLW.

(2) Safety evaluation of virus and prion

Viral safety is one of the major issues in the manufacture of biopharmaceuticals. In this project, we have
obtained several supporting data to establish viral detection pipeline for cell banks using next generation
sequencing technology. In 2020, we found that our pipeline could discriminate adventitious retroviruses

from endogenous viruses constitutively expressed in CHO cells and contaminated virus-like nucleotides
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derived from cell culture fluids. The novel viral detection assay will compensate for the disadvantages of
conventional virus assays, saving time, the cost for assays, and provide a comprehensive platform for
virus detection with high sensitivity.

Along with C-BSE, two novel atypical forms of BSE named H-type (H-BSE) and L-type BSE (L-BSE)
were identified by the mid-2000s. The L-BSE prion has been thought to be more virulent than the C-BSE
prion in experimental transmission to non-human primates and transgenic mice expressing a human form
of PrPC. Therefore, new methods with high sensitivity and a wide range for prion strains are required. In
this study, we investigated the potential of deer brain homogenate as a substrate for in vitro amplification
of prion. As a result, it was possible to amplify typical BSE and atypical BSE. The potential of the deer

brain homogenate for universal-in vitro amplification of prion was suggested.

(3) Guideline for recombinant vaccines

Draft guideline of the recombinant virus vaccine was prepared and shared with pharmaceutical
manufacturers such as JPMA, PhRMA, and EFPIA to hear their opinions. Based on the opinions the
draft guideline was revised. In addition, Q & A document was prepared in order to support appropriate
understanding and implementation. It is envisioned that the draft guidelines will be submitted to the

Ministry of Health, Labor and Welfare for official public consultation.



