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Toronto Recombinant Antibody Centre
A High-throughput synthetic antibody platform
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Functional genomics Large-scale, industry-quality Preclinical biology in
platform antibody generation relevant models
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COVID-19 and the Immune System

‘ \W r/Antibody ‘
SARS HCov-z\ ‘ % ‘ /

Host receptor ‘)f ﬂr Antibody-blocked
host receptor

Viral infection . ‘ Blockade of viral infection



COVID-19 virus SARS-2: Spike infection protein

SARS-2 spike

- SARS-2 is nearly identical to SARS-1 (80%)

- Spike protein mediates host recognition and entry (infection)

- RBD recognizes host receptor ACE2

- Most natural SARS-1 neutralizing antibodies bind to the RBD and compete for binding with ACE2
- Develop synthetic antibodies that bind SARS-2 RBD and compete for binding with ACE2

- THESE ARE PRIME CANDIDATES FOR BIOLOGIC THERAPEUTICS FOR COVID19



Validated Antibody Platform for Anti-Virals

Synthetic Antibodies with a Human Framework That Protect Mice from Lethal Sudan Ebolavirus Challenge
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Sidhu and colleagues:dx.doi.org/10.1021/cb5006454 | ACS Chem. Biol., 2014

-Similar to SARS-CoV-1/2, Ebola has an acute life cycle
-Developed humanized Abs to key epitope on Ebola virus
-Treatment with single Ab protected virtually all mice from Ebola challenge
-Surviving mice proved resistant to subsequent Ebola challenge
-Ab cleared initial Ebola challenge and enabled host immune system to develop natural resistance


https://colleagues:dx.doi.org/10.1021/cb5006454

Synthetic Neutralizing Antibodies — Proven

Stability and Efficacy

-Rapid Development and Scalable Cost-effective Production

Effectiveness of convalescent plasma therapy in severe
COVID-19 patients
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FDA Approved a Clinical Trial for
Convalescent Plasma Therapy (CPT)

- Patients exhibited strong positive responses within days
-Success of CPT validates neutralizing Abs as effective therapy for COVID19
-Next-generation therapy should be a recombinant neutralizing Ab
-Recombinant Ab will enhance efficacy while obviating limits of CPT
-Defined and consistent formulation and activity
-Highly stable single agent optimized for neutralization
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improved after CP transfusion

-High purity guarantees high safety compared with undefined plasma



Toronto Recombinant Antibody Centre
A High-throughput synthetic antibody platform applied to COVID-19
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Antibodies bind specifically and block ACE2 binding
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Fab-phage clone ID
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Antibodies are drug-like

EC;, affinity estimation by ELISA Binding kinetics by BLI
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Antibodies are Potent Anti-viral Drugs

% Relative Infection
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lgG 15033 Derivatives with Optimized Light Chain
Optimized variants with two substitutions in CDR-L3

Maintain high yield, drug-like SEC, stability

Exhibit ultra-high affinity for spike protein (>100-fold improvement)
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Synthetic antibodies enable modular design:
Facile engineering of multivalent drug-like antibodies
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Synthetic multivalent antibodies:
Enhanced affinity and potency in anti-viral assays
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Project Timeline: Anti-COVID19 Antibody Development
I O S A

Pooled selections Phage display >1010 3/24 -3/29
Binding screen Phage ELISA 384 3/30
Host receptor blocking screen Phage ELISA 358 3/30

lgG production Mammalian cell expression 66 3/31-4/11
Identification of unique IgGs DNA sequencing 38 4/8
lgG binding to virus ELISA 38 4/12
Receptor blocking ELISA ~15 4/12

confirmation

Affinity Quantitative virus binding ~10 (sub-nanomolar) 4/13
Biophysical characteristics Yield, solubility, heterogeneity 4 (top leads) 4/13
In vitro virus neutralization In vitro cell assay 4 4/27

In vivo virus neutralization Human trials 1 Soon
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. . . VRRNA
Anti-COVID-19 Antibodies: Beyond the RBD therapeutics
* Selected against purified SARS-CoV-2 RBD
o Screened 384 clones by ELISA
o ldentified 358 RBD-positive clones
o 92 sequence-unique, RBD-binding clones

* Selected against VLPs pseudo-typed with SARS-CoV-2 spike
o Screened 192 clones by ELISA
o ldentified 61 spike-positive clones
o 24 sequence-unique clones (23 spike-binding, 1 RBD binding)

* Selected against purified SARS-CoV-2 spike protein
o Screened 192 clones by ELISA
o ldentified 184 spike-positive clones
o 87 sequence-unique clones

17



Thousands of potential biologic drugs:
Well-suited for testing in advanced cell/tissue models

Lung-on-a-chip: Human Relevant System for
Testing COVID-19 Therapeutics
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o Extracellular matrix and cell interactions

o Cell shape and cyto-architecture

o Tissue-tissue interactions
o Mechanical forces

o Dynamic flow system

o Resident or circulating immune cells can be included

SARS-CoV-2pp in Human Airway Chips
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Nicole Kleinstreuer
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Answers
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