
Figure 2. A. Penetration of AF488 labelled mAbs within RT112/84 spheroid as quantified by high content imaging after 24 hours treatment at 50 nM, 37oC. B. Representative in 
vitro cytotoxicity of MMAE DAR4 ADCs against NCI-H1650 spheroid (3D) after 6 days treatment C. Anti-tumor activity of MMAE DAR4 ADCs (single dose, i.v.) in nude mice 
implanted with MX-1 triple negative breast cancer cells. D. Total antibody serum PK of the ADCs in the MX-1 xenograft model.

Format Diversification

The development of optimal ADCs relies on the generation of fit for purpose antibodies coupled with drug linker innovation. Here we showcase how Zymeworks is 
expanding its antibody-based expertise in addition to validated Azymetric™ technology that enables antibody formatting, by implementing diverse and comprehensive 

antibody discovery, screening and engineering workflows for the development of best-in-class antibodies for ADCs.
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Broad Immunization Strategy Leads to the Discovery of Functionally Superior Ly6E Antibody1

Multivalent Bispecific ADC: Broadening Patient Population and
 Tumor Mass Coverage

Pursuing two targets independently may address the target heterogeneity challenge of common therapeutics  

Humanized lead1 exhibits optimal spheroid penetration, and proof-of-concept ADC displays 
superior potency and in vivo efficacy compared to clinical benchmark2
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Discovered antibodies show greater 
internalization and cytotoxicity compared to 
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Antibody Engineering

Antibody Pharmacokinetics Optimization: Germline-Guided Engineering Improves PK-Relevant Developability Metrics

Discovery campaign using transgenic mice 
yielded lead antibodies against a solid 

tumor target with cytotoxicity comparable 
to clinical benchmark 

Engineered  lead antibodies have improved PK profile, 
comparable to clinical benchmark

Affinity Maturation: AI/ML Antibody Engineering Pipeline Overcomes Suboptimal 
Cyno to Human Antigen Affinity Gap on SPR
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Figure 1. A. Internalization of AF488 labelled 
monoclonal antibody (mAb) chimeras into 
COV362 ovarian cancer cell line after 24-hour 
treatment by flow cytometry. B. In vitro 
cytotoxicity of chimeric mAbs compared to 
clinical benchmark hu9B12.v12 in COV362 
ovarian cancer cell line after 4-day treatment 
at 37℃, viability measured by Cell Titer Glo.

Figure 8. In vitro cytotoxicity profile of  humanized leads compared to 
clinical benchmark in BxPC3 cancer cell line after 4 days treatment 
starting at 100 nM at 37℃ with 5% CO2 .
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Top point mutations are located at antibody-antigen interface 

Figure 7. Antibody-antigen complex model shows top point mutations S1036F and G1109S are localized within CDRH1 and CDRK3 loops, 
respectively, and form significant contacts with the previously determined epitope region of the AML target.
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In vitro cytotoxicity suggests 2+1 and 2+2 bsAb formats can allow for broader activity compared to 1+1 bsAb  

Figure 11. In vitro cytotoxicity pIC5 0  summary for 
POC bispecific ADCs after 4-day treatment, viability 
measured by Cell Titer Glo.

Exploratory multivalent bispecific Ab formats investigated

1+1

Fig 10. A. Hypothetical distribution of patients that express target A, target B, both targets, or neither target (left). Cartoon of a tumor mass with cells expressing FRα, NaPi2b, both targets, or neither 
target. Immunohistochemistry staining of FRα and NaPi2b from the same patient sample and same tumor region (right). B. AzymetricT M  platform enables screening of antibodies with different valency 
and geometry, three different formats shown: a 1+1 bispecific format that contains one binding arm to each target, a 2+1 bispecific format that contains two binding arms to one target and one binding 
arm to a different target, and a 2+2 bispecific format that contains two binding arms to each target.

Target heterogeneity in 
patient population

Top point mutations lead to cyno antigen binding affinity improvement while 
maintaining human antigen affinity on SPR

Figure 6. A. S1036F, and G1109S mAb1 point mutants binding sensorgrams to cyno and human antigens measured by Biacore SPR 
using Fc-capture method. B.  Comparison of binding affinity KD (nM) of mAb1 point mutants  S1036F and G1109SWT to human and 
cyno antigen on Biacore SPR.

Engineering efforts yielded multiple cyno cross-reactive and 
functionally relevant antibody mutants
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Multivalent bispecific Ab formats maintain strong efficacy and the favorable PK  of parental mAbs
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Figure 12. A. POC ADCs consisting of the specified antibodies conjugated to the TOPO1 inhibitor ZD06519 payload at a target drug to antibody ratio (DAR) of 8 were dosed to SCID mice with the OV-90 
xenograft model of ovarian cancer at a payload matched dose accounting for DAR and molecular weight differences. B. Total antibody serum PK of the ADCs dosed to the OV-90 xenograft model in 
SCID mice was assessed by MSD. Concentrations were normalized to the Cm a x  of the NaPi2b mAb ADC for ease of PK profile comparison.
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Discovered Antibodies Against an AML Target Have Wide Epitopic Diversity

Lead antibodies exhibit functional superiority in cell 
internalization and cytotoxicity compared 

to clinical benchmark

1

Lead antibodies bind to 4 distinct 
epitopes on AML target

Figure 3. A.  Internalization of AF488 
labelled mAbs into OCIAML-5 AML cancer 
cell line after 24 hour treatment using flow 
cytometry. B. In vitro cytotoxicity of chimera 
mAbs compared to the clinical benchmark in 
OCIAML-5 AML cancer cell line after 4-day 
treatment at 37℃, viability measured by 
Cell Titer Glo.

Figure 4. Cellular binding of chimeric mAbs to CHO-S cells expressing 
truncated versions of AML target using flow cytometry.
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S1036F mutation results in kinetic profile closer to mAb1 WT
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Lead antibody against an AML target shows a 5-fold binding 
affinity gap between human and cyno antigens on SPR

Figure 5.  A. mAb1 WT binding sensorgrams to cyno (left) and human (right) antigens measured by Biacore 
SPR using Fc-capture method. B. Comparison of binding affinity KD (nM) of mAb1 WT to human and cyno 
antigens on Biacore SPR.
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Figure 9. Total antibody serum PK of WT and engineered leads, clinical benchmark, and Trastuzumab 
(*control antibody) dosed at 5 mg/kg in non-tumor-bearing nude mice, assessed by ELISA.
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Engineering of unconventional VH framework reduced 
number of developability flags on lead antibodies
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