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Recent Advances in Operating Protein Folding
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Understanding the dynamic assembly of protein disulfide isomerase enzymes during their
catalytic reaction (!Frontier Research Institute for Interdisciplinary Sciences, Tohoku

University) OMasaki Okumura'
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In the human endoplasmic reticulum, there are more than 20 types of enzymes, the Protein
Disulfide Isomerase (PDI) family, which catalyze the disulfide-coupled protein folding.
Therefore, PDI family control the quality of a large number of proteins such as IgG and insulin.
In this presentation, I would like to introduce the de novo designed compounds based on
biological understanding of the PDI family enzymes, and discuss the future of smart chemistry
that supports the quality of biopharmaceuticals.

1) A unique leucine-valine adhesive motif supports structure and function of protein disulfide isomerase
P5 via dimerization. M. Okumura, S. Kanemura, M. Matsusaki, M. Kinoshita, T. Saio, D. Ito, C.
Hirayama, H. Kumeta, M. Watabe, Y. Amagai, Y.H. Lee, S. Akiyama, K. Inaba K, Structure. 2021, 29,
1357.

2) Dynamic assembly of protein disulfide isomerase in catalysis of oxidative folding. M. Okumura, K.
Noi, S. Kanemura, M. Kinoshita, T. Saio, Y. Inoue, T. Hikima, S. Akiyama, T. Ogura, K. Inaba K, Nat
Chem Biol. 2019, 15, 499.

3) Semi-enzymatic acceleration of oxidative protein folding by N-methylated heteroaromatic thiols. S.
Okada, Y. Matsumoto, R. Takahashi, K. Arai, S. Kanemura, M. Okumura, T Muraoka, Chem. Sci. 2023,
14, 7630.

© The Chemical Society of Japan -A1433-1am-01 -



A1433-1Tam-02 AXL2ES B1045SE2 (2024)

AR (2B D P RELAl

(PA R ) AR —
Antibody Engineering in Chugai (Chugai Pharmaceutical Co., Ltd.) Taichi Kuramochi

Chugai Pharmaceutical has established a competitive edge in the growing antibody drug
market by developing innovative antibody technologies. Recycling antibody®, which
dissociates from antigens under acidic conditions, and Sweeping antibody®, which reduces
antigen concentrations by enhancing the uptake of antibody-antigen complexes, in the blood
improves patient convenience by enabling intravenous (iv) to subcutaneous injection (sc).
Switch antibody™ binds to antigens only in ATP's presence, potentially minimizing side effects.
We have also developed bispecific antibodies like Hemlibra and TRAB™, which offer unique
mechanisms of action by binding to more than one antigen. The Dual-Ig® technology, capable
of binding to two different antigens, is being used to develop a next-generation TRAB™ for
enhanced antitumor efficacy. Chugai has also created an antibody that binds various peptides
associated with Celiac disease. In this presentation, in addition to an overview of these antibody
technologies, examples of the application of these antibody technologies in projects will be
presented.

Keywords : Antibody; Engineering

HANRLE X TR R PR BN 2 B 5 2 & T B E L QW D PURE SRS T
BT DB 2L U CE 7o, BBVESRIE T CHURD GBS 2 U A 7 U 7t
KO0, PUR-PUFRE S IROE Y iAZA & g8l L Tl OFUFRIRE 280 SE 5 A4 —F
VTHURNL, RIS B B RIS~ DB B RIS OB B A A REIC L, BEOFE
Pz LS TWD, A4 v FHAEME ATP OFFE T TOALFURICHS L. BITEH %
B/NRICH 2 5 AT REME AN S D, £ 7=, Hemlibra X° TRAB™72 &0 B BMHUAIL,
— 2L EOHIRIZHEST 5 2 & THAEOIERET 2 EBL LT, 1 DOFURKES KA A
VIR 2 DD BRI D PRI AT HHES & RO Dual-Ig¥Hff i1, HulEE Rz 5%
WA D TRAB"OBARIZFIH SN TS, 612, BT v Z7IRICEET HEk % 72
RTF RICHEAT D =— 7 R A FFOPURDIERICE D) L e, KT LB T —
2 VTl IS OHEREMROMEINZ T, 7uy=27 b TO AL OHKREMD
JSRB BT 5,

© The Chemical Society of Japan -A1433-1am-02 -



A1433-1am-03 AZ(b2a B1045SE2 (2024)

NAFEERDOLF21S5 M)A I VR ~LZFEHOARMGE
& RE
(EISCAERE ) OFid WIT ! - F1l EE ' - 42m 07!

Regulatory science for biopharmaceuticals -Usefulness and issues of chemical modification-
('National Institute of Health Sciences) O Akiko Ishii-Watabe', Michihiko Aoyama', Hiroko
Shibata'

As suggested by the fact that many products have been developed and approved to date,
biopharmaceuticals often have excellent pharmacokinetics as drugs in addition to high target
specificity because the active ingredients are high molecular weight recombinant proteins.
However, there are also products with chemical modification intending to improve thier
efficacy and safety. Typical examples are modification with acyl chains or PEG to improve
pharmacokinetics, and modification of cytotoxic drugs to enhance antitumor effects. The
development of biopharmaceuticals, which are complex and generally unstable molecules,
requires advanced technology, and one of the challenges in ensuring quality is the evaluation
and control of protein aggregates. This is also applicable to chemically modified products,
which require appropriate evaluation of aggregates in addition to the selection of more stable
molecules and formulations during the development. This presentation will outline the
regulatory science approach to ensure the quality and safety of biopharmaceuticals and
introduce recent research results on methods for evaluating aggregates and the off-target
cytotoxicity of antibody-drug conjugates, which are representative examples of chemically
modified biopharmaceuticals.

Keywords : Biopharmaceuticals, Chemical modification, Regulatory science, Antibody-drug
conjugate, Protein aggregates
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