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The purpose of this project is development of the methods for evaluating (1) structure, (2) stability, (3)
pharmacological and immunological activities, (4) pharmacokinetics, (5) immunogenicity and (6) novel

manufacturing system of next-generation therapeutic monoclonal antibodies (mAbs).



(1) To develop the engineered mAbs, we have produced the glycan- and/or amino acid
sequence-modified mAbs using transgenic silkworm which is a new promising expression system for
the production of recombinant proteins. We characterized the glycan structure and the biological
properties of the mAbs produced by transgenic silkworms.

An analytical method using hydrogen deuterium exchange/mass spectrometry (HDX/MS) for
higher-order structure evaluation of mAbs was developed. Higher-order structures of several
glyco-engineered anti-CD20 mAbs were analyzed and compared by HDX/MS. It was revealed that the
differences of glycan structures caused changes of higher-order structures of mAbs.

We also have developed a discrimination method for a-2, 3 and -2, 6 linkage in glycopeptides based
on the glycan amidation which provides intramolecularly dehydrated product G.e. -18 Da) from a-2,

3-glycans and amidated product (i.e. +27 Da) from a-2, 6-glycans.

(2) To characterize the relationship between molecular heterogeneity and conformation of mAbs,
aggregation of ,mAb was analyzed using DLS, FFF, MFI and qLD measurement, and its thermal
stability was analyzed using CD, DSC, and DSF measurement. We used some model antibodies (a
biopharmaceutical antibody and an engineered antibody). The aggregation was found to be correlated
with the thermostability of mAbs. The number and the particle size of aggregates were different
among the stress factors. It was noteworthy that the aggregation properties (e.g. number, particle size,

et al.) should be evaluated and validated by using several methodologies.

(3) We developed a cell-based assay for evaluating pharmacological and immunological activities of
mADbs by using a family of human FeyR-expressing reporter cell lines. By using this assay, we revealed
the quality attributes correlated with unexpected immune-cell activation induced by Fc-engineered
mADbs.

(4) We developed a fluorescence imaging method to distinguish degraded products from non-degraded
mAbs.

(5) To establish the method to analyze the antigenicity of antibody therapeutics, we identified the
antibodies recognizing mAbs by the combined method of biopanning selection and NGS analysis using
human naive antibody phage library. Their epitope analysis indicated the major part of them
expectedly recognized variable Fv region of mAbs, suggesting our method can give useful information

about antigenicity of newly developed biotherapeutics.

(6) This subgroup focused on the single-use system such as cell-culture bags as a novel manufacturing
system of biopharmaceuticals including next-generation mAbs. Points to consider on the risk
management intended to ensure the quality and stable supply of biopharmaceuticals were established
and published as a White paper. The contents were further improved by reflecting the comments from
overseas regulatory and industry parties, and document in Japanese was also established. To propose
the concept of the risk assessment for chemical impurities in biologics, which are possible to leach into
the products during manufacturing by using the single use system, we surveyed the international
information about chemical risk assessment methods for low level exposure of chemicals. The risk

assessment frame work developed by the PQRI is considered to be appropriate methodology for



assessing leachables from the single use system (SUS). The analysis of the toxicological profiles for

leachables from the SUS supported the assessment frame work.
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