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Recent advancesin the development of bispecific antibodies
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Abstract: Bispecific antibody (BsAbs) are antibodies (Abs) containing two different antigen-binding sites in one molecule.
In the last decade, three BsAbs drugs have been approved for therapeutic use. Meanwhile there are a number of BsAbs in
preclinical or clinical studies. In this review, we describe BsAb design, discovery, mechanism of action, and the recent
research progress in developing BsAbs.
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Fig. 1 Various bispecific antibodies (bsAbs) are currently in clinical development or are already approved for cancer

therapy.
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Fig. 2 Mechanism of action for therapeutic bispecific antibodies (bsAbs)!®.
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Tablel Clinical trials of bispecific antibodies

Name Target Disease Tria Developer
BIiTE (bispecific T-cell retar geting)
Blinatumonmab, AMG103, CD19+CD3 Acute lymphoblastic leukemia Approved Amgen
MT103
Solitomab, AMG110, EpCAM+CD3 Lung, gastric, colorectal, breast, Phase | Amgen
MT110 Prostate, and ovarian cancer (completed)
AMGI111, MT111, CEA+CD3 Gastronintedtinal adenocarcinomas  Phase [ Amgen
MEDI1565 (completed)
Pasotuxizumab, AMG112, PSMA+CD3 Prostate cancer Phase [ Bayer
MT112
AMG330 CD33+CD3 Acute myeloid leukemia Phase 1 Amgen
AMGA420, B1836909 BCMA+CD3 Multiple myeloma Phase [ Amgen, BOehringer
Ingelheim
Quadroma, Triomab: T-cell recruitment
Catumaxomab EpCAM+CD3 Malignant ascites Approved Fresenius, Trion
Ertumaxomab HER2+CD3 Breast cancer Phasell Fresenius
FBTAO05 CD20+CD3 B-cell lymphoma Phase [ /I  Fresenius
DART (dual-affinity retargeting): retar geting of T cell to tumors
PF06671008 P-cadherin+CD3 Solid tumors Phase | MacroGenics, Pfizer
Flotetuzumab, MGD006 CD123+CD3 Acute myeloid leukemia Phase | MacroGenics
MGDO007 gpA33+CD3 Colorectal cancer Phase I MacroGenics
MGDO009 B7H3+CD3 Melanoma, colon, ovarian, prostate, Phase | MacroGenics
pancrestic caner
MGDO010 CD32B+CD79B Autoimmune disorders Phase I MacroGenics
MGDO011, NJ64052781 CD19+CD3 B-cell malignancies Phasell MacroGenics,
Janssen
DVD-lg (dual-variable-domain 1gG: blockade of proinflammatory cytokines
Remtolumab, ABT122 ILla+IL1B Osteoarthritis Phasell AbbVie
ABT165 DLL4+VEGF Solid tumors Phase | AbbVie
Lutikizumab, ABT981 TNF+IL17A Rheumatoid arthritis Phasell AbbVie
SARI56597 IL4+IL13 Idiopathic pulmonary fibrosis Phasell Sanofi
(compl eted)
GSK?2434735 IL13+IL4 Asthma Phase | GlaxoSmithKline
(compl eted)
CrossMADb: Ticell recruitment
Vanucizumab, RG7221 Angiopoietin 2+VEGF Colorectal cancer Phasell Roche
(completed)
RG7716 Angiopoietin 2+VEGF Wet agerelated macular degeneration Phasell Roche
CrossM Ab: targeted apoptosis
RG7802 CEA+CD3 Solid tumors Phase [ Roche
CrossM Ab: two-ligand inactivation
RG7386 FAP+DR5 Solid tumors Phase [ Roche
TandAbs: retar geting of immune cellsto tumors
AFM11 CD19+CD3 Non-Hodgkin's lymphoma Phase [ Affimed
AFM13 CD30+gpA33 Hodgkin’s lymphoma Phasell Affimed

Tw?
X!:];
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Nanobody: blockade of proinflammatory cytokines
Ozoralizumab, ATN103 TNF+HSA Rheumatoid arthritis Phasell Ablynx
ALX0061 IL6R+HSA Rheumatoid arthritis, lupus Phase [ /11 Ablynx, AbbVie
ALXO0761 IL17A/F+HSA Psoriasis Phase [ Ablynx, Merck
Nanobody: blockade of bone resor ption
ALX0141 RANKL+HSA Postmenopausal bone loss Phase | Ablynx
Nanobody: inactivation of two proteins
BI11034020 AB40+Ap42 Alzheimer’s disease Phase [ Boehringer ingelheim
19G assembled from half-Abs: inactivation of two proteins
BITS7201A, RG7990 IL13+IL17 Asthma Phase [ Genentech,

Novimmune
1gG assembled from half-Abs; hor mone mimetic
BFKB8488A, RG7992 FGFRI+KLB Type 2 diabetes Phase | Genentech
scFv-Fc-Fab fusions: inativation of protein ligands
MEDI3902 PSL+PcrV Pneumonia Phasell Medlmmune
MEDI0700 BAFF+B7RPI Lupus Phase | Medlmmune
MEDI 7352 NGF+TNF Osteoarthritis Phase | Medlmmune
19gG fynomer: inactivation of two cytokines
COVA322 TNF+IL17A Plague psoriasis Phase I I/II Janssen, Covagen
*2 ERREFRAENBERERL
Table2 Clinical trials of bispecific antibodiesin China

2yl 4 PR A WrBe Ak&fr  ARIH B

FA M A P RPN AMAZ IR LS B S VEGFR/ICRI [5x4y 2015.04.21
4T F 4B HER2 Fil CD3 A VAL XU = it 1A HER2/CD3 ¥ K2k 2016.04.14
4 B 415t EpCAM #il CD3 A Rtk & AU ST i EpCAM/CD3  TH] K2k 2017.02.13
AK104 E5 R PD-1/CTLA-4 114§ rhigE 2017.08.21
RC28-E 1 41 Wk VEGFR/ FGFR [ ] #:E 44 2017.08.24
H BT CD19M-CD3 Hr ik i3 41 CD19/CD3 [ fdaekE 2017.09.08
5 A A N FEARDT HER2 AURE S PEHL Ak HER2 I T A% 2017.10.23
SHR-1701 V5§ PD-LUTGF-p [ #1 fEH;E2) 2018.02.03
A A E 4N IR AR U g B 5 BB 1A MBS301 HER2 IND K5z 2018.04.26
F 2 A JiAL PDLUCTLA-4 XURE S B i Fe @il 2 1 5K PDLUCTLA-4 [l R /A% 2018.05.07
EMB-01 1 8% EGFR/c-MET I# iy 2018.09.19
IBI318 PD1/PD-L1 I8 f53k% 2018.12.10
ES101 7 PD-L1/4-1BB [ H§ Rl 2018.12.11
K193 Hi A i3 5 i CD19/CD3 I dJesig:fr  2019.02.03
1B1315 PD-1/HER2 1H# f5ik4:4 2019.05.28
SI-BOOL AU S P4 51 EGFR/MHer3  IND  {f|2ji) 2019.08.01
43 IMM0306 CD47/CD20 IND ‘EBHS AL 2019.08.24
HX 009 I3 41 CD47/PD-1 IND #fE/Eyy 2019.08.24
SI-B003 XA S ML M 14 5 Wk ARA IND HRIZjr  2019.11.01
1B1322 PD-L1/CD 47 IND {=ik4:4y 2019.11.07
MGDO13 ¥ 41 % PD-1/LAG-3 IND F#hpEz 2019.11.16
KD6001 75t % CTLA-4/HER2 IND pRef§4:4y 2019.11.23
& : 010-64807509 <: cjb@im.ac.cn
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