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Cloud-Based Discovery Platform Identifies Hundreds of
Diverse SARS-CoV-2 Antibodies

M. Frank Erasmus'
ferasmus@specficia.bio

' Specifica, Inc. 1607 Alcaldesa St., Santa Fe, New Mexico 87501, USA.

Keywords: Antibody engineering, Antibody discovery, Next generation sequencing, Therapeutic
antibodies, Drug discovery, In-vitro (phage and yeast) display, Bioinformatics, Immunoinformatics

Therapeutic antibodies, used to treat a variety of diseases, are the fastest growing class of
pharmaceuticals projected to grow to ~$240 billion by 2025'. Isolation of individual antibodies for
biophysical screening can been performed by a variety of technologies ranging from animal
immunization?, advanced methods harnessing the immune response’” and in vitro display
technologies®?®. In most, if not all, of these cases, antibody engineers must sequence the outputs,
using low- (e.g., Sanger) and/or high-throughput (e.g., next generation sequencing (NGS)) to gain
a deeper understanding of critical features including scaffold distribution, complementarity
determining region (CDR) composition, physicochemical similarity, sequence and/or
structure-based biophysical properties, and population-based NGS metrics. At Specifica, we
routinely combine Sanger and NGS to broaden the scope of selected antibody diversity for
characterization. The goal is to minimize redundancy and maximize epitope coverage by selecting
antibody representatives from distinct CDR classes. To achieve this, Specifica built a
comprehensive bioinformatics software package readily suited for the identification of therapeutic
leads from next generation sequencing (NGS), which even allows for the efficient ranking of
low-throughput clones identified by random picking. After teaming up with OpenEye Scientific,
we have integrated this antibody discovery pipeline into Orion™ to empower the antibody
engineering community with a cloud-based solution for the efficient identification of therapeutic
candidates for screening. This talk describes how we used this discovery software to identify a
panel of leads with broad specificity, including many highly potent neutralizers against
SARS-CoV-2 Spike protein.

[1] https://apnews.com/press-release/pr-businesswire/afl5cf4cf54e4698a93689atb4a906¢e8

[2] Prabakaran, P., Rao, S., & Wendt, M. Animal immunization merges with innovative
technologies: A new paradigm shift in antibody discovery. mA4bs. 2021. 13. 1.

[3] Love, J.C., et al. A microengraving method for rapid selection of single cells producing
antigen-specific antibodies. Nat. Biotech. 2006. 24. 703-707.

[4] Jin, A. et al. A rapid and efficient single-cell manipulation method for screening
antigen-specific antibody-secreting cells from human peripheral blood. Nat. Med. 2009. 15.
1088-1092.

[5] Reddy, S.T. et al. Monoclonal antibodies isolated without screening by analyzing the
variable-gene repertoires of plasma cells. Nat. Biotechnol. 2010. 28. 965-969.

[6] Larrick, J.W. et al. Rapid cloning of rearranged immunoglobulin genes fromo human
hybridoma cells using mixed primers and the polymerase chain reaction. Biochem. Bioophys Rs.
Commun. 1989. 160. 1250-1256.

[7] Marks, J.D. et al. by-passing immunization. Human antibodies from V-gene libraries displayed
on phage. J. Mol. Biol. 1991. 222. 581-597.

[8] Boder, E.T. & Wittrup, K.D. Yeast surface display for screening combinatorial polypeptide
libraries. Nat. Biotechnology. 1997. 15. 553-557.
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About Specifica

Specifica is headquartered in Santa Fe, New Mexico, and provides antibody discovery
services to the pharmaceutical and biotech industries. Specifica’s flagship technology, the
Generation 3 Antibody Discovery Platform, is centered around a suite of novel patented in
vitro phage and yeast display library technologies which consistently yield antibodies with
broad diversities, extremely high affinities, and the relative absence of biophysical
liabilities. The Generation 3 platform may be accessed by engaging Specifica to carry out
antibody discovery or optimization campaigns, or by full transfer of the platform within an
end-to end matrix that includes the critical tools required to generate a broad set of
drug-like antibody leads that require minimal optimization. Libraries can be based on
Specifica’s in-house design or customized to suit customer preferences. As part of its
in-house antibody discovery services, Specifica developed AbXtract, a modular
bioinformatic platform designed to easily analyze next generation sequencing antibody
datasets to facilitate lead selection. This platform is now being co-marketed with OpenEye
for broader access to the biotech and pharma community.

O OpenEye

SCIENTIFIC

About OpenEye

OpenEye Scientific is an industry leader in computational molecular design through rapid,
robust, and scalable software, consulting services, and Orion®, the only cloud-native fully
integrated software-as-a-service molecular modeling platform. Combining unlimited
computation and storage with powerful tools for data sharing, visualization and analysis in a
flexible development platform, Orion offers unprecedented capabilities for the advancement of
pharmaceuticals, biologics, agrochemicals, and flavors and fragrances. Founded in 1997,
OpenEye is a privately held company headquartered in Santa Fe, N.M., with offices in Boston,
Mass.; Cologne, Germany; and Tokyo, Japan. For more information, go to www.openeye.inc.

orion

About Orion

Orion® delivers the OpenEye computational tools scientists have trusted for more than twenty
years in an integrated web platform.

Run ligand-based or structure-based virtual screenings, molecular dynamics (MD)
simulations, free energy predictions, quantum mechanics calculations, and more from just
a web browser.

Integrate third-party or in-house tools.

Collaborate with colleagues without file transfers and formatting.

Leverage pre-built workflows or customize your own.


http://www.openeye.inc/
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Application of in Silico Identification of Novel Design and Optimization
Methodologies to Hit/Lead Biological Targets of Compounds from a
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@ﬂ Building an Al Drug Discovery Platform at Elix, Inc.

This presentation will introduce the modular architecture of the Drug Discovery Platform,
and the capabilities of each module, including state of the art graph models for
prediction, custom implementations of leading generative models, and the mechanics
of active learning for experimental data collection.

Z18%F HA X1 Elix Casey Galvin

O Target Discovery in the age of Big Data and Al

We will review the recent progress in the field of target discovery/optimization using ML,
discuss the challenges and potential insights into future progress in the field.

E18F #%iLE&% Elix Nazim Medzhidov

03 Towards Generating Synthesizable de novo small Molecules

This talk will briefly discuss about the advantages and disadvantages of two different
paradigms of approaching generation of de novo small molecules.
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3.Data integration to facilitate drug discovery

Francis L. Atkinson

Cheminformatics Data Scientist

Cambridge Crystallographic Data Centre (CCDC)
Email: fatkinson@ccdc.cam.ac.uk

Several data resources for chemical and biochemical data relevant to structure-based drug design exist.
However, much time must currently be spent by drug discovery researchers to standardise, curate, and
integrate data from these multiple resources to gain a comprehensive understanding of biological systems.

A recent collaboration between EMBL's European Bioinformatics Institute (EMBL-EBI) and the CCDC will
allow the aggregation of data on small molecules and related macromolecules together into a knowledge-
based platform developed by the Protein Data Bank in Europe (PDBe). The collaboration, called
BioChemGRAPH, will bring together data from the PDBe, ChEMBL and the Cambridge Structural Database
(CSD) and will allow researchers to quickly access relevant information from trusted, but currently separate,
datasets, helping to advance research in the fields of drug target validation, development, and repurposing.
It will be possible to better answer questions like:

*  How does this target behave?
*  Where can this drug be repurposed?

*  What potential side-effects could this candidate have?

In this talk we will describe the background to this project and the progress made to date.

BPDBe"

P}otein Data Bank in Europe

BioChemGRAPH

EPERT
{EZE®mE=
BZET-5EHR=E

Email: crystal@jaici.or.jp
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4. Clarity PV: from Safety Pharmacology to Post-marketing Surveillance

Jordi Mestres  (Chemotargets S.L.,)

Large amounts of data associated with safety issues are generated along the entire lifetime of drugs, from its infancy as
preclinical leads, through its adolescence as clinical candidates, all the way up to its adulthood as marketed drugs exposed
to the human population. Across the different stages in the life of a drug, some of the data collected initially may be confirmed
and consolidated with data at an advanced stage, whereas other data may not be translated, and in some cases may even
contradict, those safety signals that are ultimately observed in the human population. Collecting and properly integrating
such an heterogenous pool of data is already a challenge in itself. But even if one manages to put all data together, the
analysis is not straightforward, and it may require the assistance of purposely designed visual analytics tools.

To this aim, we introduce Clarity PV, a new pharmacovigilance web-accessible platform that allows for performing
translational safety analyses by connecting data from /n7 vitro safety pharmacology, preclinical toxicology, clinical safety and
post-marketing surveillance reports on over 9,000 small molecule drugs, combination drugs, and biologics. A thoroughly
validated methodology has been implemented to detect consolidated drug-safety post-marketing signals and link them to
pharmacology, preclinical and clinical biomarkers. The analysis of safety signals can be extended beyond individual drugs to
drug classes and stratified by age, weight, gender and geographical location. A set of purposely designed analytics tools

allows the user to visualise data and trends and perform comparative analyses between and across drug classes.
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BIOLOGICS BY
DESIGN

Cutting-edge software for
modeling different types of
biologics, including monoclonal
antibodies, vaccine antigen&
enzymes, and peptides

ANTIBODY MODELING

e Reliable structure prediction from
sequence

e Automated intuitive workflows

e Advanced ab initio CDR loop prediction
using PRIME

e Antibody humanization by CDR grafting

Regularly updated and curated antibody

database

LIABILITY PREDICTION

Rapid protein surface analysis
Protein aggregation prediction with
AggScore

Chemical liability prediction

QSAR analysis for biologics

ADVANCED PROTEIN
ENGINEERING

¢ /nsilico mutagenesis and scoring

e Cysteine scanning and design of disulfide
bridges

e Protein FEP+ for prediction of relative free
energy changes

e Fusion protein linker design

PROTEIN DOCKING

¢ Well-validated docking code, PIPER

e Proven track record in community-wide
blind prediction competitions

e Antibody and Standard (Protein or
Nucleic Acid) modes

e Protein-Peptide docking

COMPREHENSIVE PROTEIN
MODELING

e Advanced tools for sequence alignment,
with extensive annotation options

e Complete set of homology modeling
tools, including both rapid and
high-accuracy methods

e Easy tointerpret protein structure quality
analysis

¢ Residue-based analysis of energies,
solvent-accessible surface areas, and
hydropathy

e Molecular Dynamics simulation using
Desmond
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URL: www.schrodinger.com/schrodinger—kk

Email: info—japan@schrodinger.com
Tel: 03-4520-7090
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