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Research and development of innovative antibody-based drugs
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Abstract: With the development of antibody manufacturing technology and improvement in new drug

research and development (R&D) capabilities in domestic industry, more and more innovative antibody-based
drugs were registered at the Investigational New Drug (IND). This type of drugs could be divided into three
categories: new sequence antibodies (biobetter or new target antibodies), bispecific antibodies (or antibody
cocktails), and antibody drug conjugates. Comparing with biosimilar antibodies, the innovative antibodies

R&D was characterized by some significant features including “innovation”, “clinical phase-appropriate

EL)

and “progressing”. The minimum requirements of Chemical, Manufacturing and Control (CMC) content for

innovative antibodies were obviously different from biosimilar antibodies.

antibody engineering and IND date of innovative antibodies in domestic are summarized.

Here, the recent progress of
The general

regulatory requirement and special considerations for representative innovative antibodies were proposed.

Some common problems concerning innovative antibodies R&D are discussed.
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Table 1 The latest technology progress of antibody engineering [ -]
Category Type Platform technology or mutation site Structure feature or clinical advantage

Variable region

engineering

Constant region

engineering

ADCs

pH (Calcium)-dependent
antigen binding

Bispecific antibodies

Single-domain antibody

Mutation sites

Glycosylation engineering

Random conjugation

Site-specific chemical

conjugation

SMART-Ig (Chugai)

BiTE®, Diabody®, DART®, Tand Abs®

Triomab®, Knobs-into-holes®, CrossMab®, DVD-Ig®,

Duobody®; Common light chain, F-Star ®, Two-in-One
Nanobody® (Ablynx)

Alemtuzumab (S239D/1332E, S239D/I332E/A330L)
Xmab5574(S239D/1332E), S298 A/E333A/K334A
F243L/R292P/Y300L/V3051/P396L

Atezolizumab (N297A), L234A/L235A, D265A
S267E/H268F/S324T, G236A/1332E, K326W/ E333A
M252Y/S254T/T256E (MedImmune), M428L/N434S
1gG4 (S228P)

GlycoMab® (Glycart); Potelligent® (BioWa)

Lysine amide coupling; Cysteine coupling, Pt(II)-linker
re-bridges

THIOMAB®; Non-natural amino acid incorporation;

Enzymatic conjugation; N-Glycan engineering

Be delivered less frequently or at lower
doses

A fusion protein of VH and VL without Fc
Promote bispecificity by heterodimer
Formation

Smaller size and more stability

Enhancing ADCC activity in vivo

Inhibiting ADCC activity in vivo

Enhancing CDC activity in vivo

Extend the half-life time of antibody

Provent IgG4 Fab-arm exchange in vivo
Increased binding affinity of CD16 and ADCC

High potency and cancer cell specificity

Probody drug conjugates Probody® (Cytomx)

Be activated in the disease microenviroment

PUARBB S =2 (& D72 0 BRRIRRA B
J )3T EGFR (epidermal growth factor receptor)
PP, 58 ADCC 2R3 HER2 #4T. 1 PD-L1 #
BRPTR KN-0351° 3 12 {4 95 75 & 5 Pidk MIL7720),
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Table 2 The list of recent innovative antibodies IND submission by domestic sponsors. Data sources: http://www.cde.org.cn/;

http://www.chinadrugtrials.org.cn; htpp://www.db.yaozhi.com

Category Drug candidate Sponsor
Anti-PD-1 antibody JS001 Taizhou Junshi Biosciences Co., Ltd
Camrelizumab (SHR-1210) Shanghai Hengrui Pharmaceutical Co., Ltd
IBI308 Innovent Biologics, Inc.
BGB-A317 BeiGene
Genolimzumab GenorBiopharma

Anti-PD-1 antibody

AK103

LZMO009

HLX10

GLS-010 (WBP3055)
Anti-PD-L1 antibody KNO035

CS001 (WBP3155)

SHR-1316

KL-A167

STI-A1014

TQB2450
Anti-PCSK9 antibody JS-002

IBI306

AK102
Anti-GLP-1antibody GMA-102
Bispecific antibodies 1BI302

M701 (EpCAMxCD3)

M701 (HER2xCD3)

Bio-Thera Solution., Ltd

AkesoBiopharma

LivzonMabpharm Inc.

Shanghai Henlius Biotech, Inc.

Harbin Gloria Pharmaceuticals Co. Ltd
Alpharmab Co. Ltd

Cstone Pharmaceutical Co. Ltd

Jiangsu Hengrui Pharmaceutical Co., Ltd

Kelun Pharmaceutical Co., Ltd

Zhaoke Pharmaceutical Co., Ltd

Chia Tai Tianqing Pharmaceutical Group Co., Ltd
Shanghai Junshi Biosciences Co., Ltd

Innovent Biologics, Inc.

Kangrong Dongfang Pharmaceutical Co., Ltd
Hangzhou Gmaxbiopharm Biomedical Engineering Co., Ltd
Innovent Biologics, Inc.

Wuhan YZY Biopharm

Wuhan YZY Biopharm

KNO026 Alpharmab Co. Ltd

Antibodies Cocktail MIL77 Academy of Military Medical Sciences
SYNO023 Synermore Biologics

ADCs Todine ["*'I] Tumor Necrosis therapy monoclonal antiobdy Shanghai Medipharm Biotech Pharmaceutical

Todine [*'1] Metuximab
SHR-A1201

BAT8001

anti-her2 antibody-DM1
anti-her2 antibody-DM1
anti-her2 antibody-DM1
MRG003

RC48-ADC

ARX788 HER2 ADC
SHR-A1403

TRS005

Chengdu Huasun Biological

Jiangsu Hengrui Pharmaceutical Co., Ltd
Bio-Thera Solution., Ltd

Qilu Pharmaceutical Co., Ltd

3S guojian Pharmaceutical Co., Ltd
Zhejiang Hisun Pharmaceutical Co., Ltd
Shanghai Miracogen Inc.

Rangchang Pharmaceuticals, Ltd
Ambrx.Inc and Zhejiang Medical Co., Ltd
Jiangsu Hengrui Pharmaceutical Co., Ltd

Zhejiang Teruisi Pharmaceutical Inc.
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