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Our DNA Platform Has Enabled a Rapid Discovery Process

Dual Focus Synthetic Libraries
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TB181 — High Affinity Anti-S1 IgG Antibodies
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TB201-202 — High Affinity Anti-S1 VHH Single Domain Antibodies

VSV-pseudotype SARS-CoV2 Neutralization Analysis
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VHH Single Domain Leads (TB201-202) Show Higher Neutralization vs.

IgG in Live SARS-CoV-2 Virus FRNT
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VHH Single Domain Leads (TB201-202) Show Potent Neutralization in Live

SARS-CoV-2 Virus PRNT

............................................................................................................................................................................................................................................
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VHH Single Domain Leads (TB201-202) Show Potent Neutralization in Live

SARS-CoV-2 Virus PRNT

Y4 Pseudovirus and Live Virus
. : Conducted by IBT Bioservices
SARS-CoV-2 PRNT ¢ :
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reduce the number of plaques by 50% or
90% compared to free virus



Cyclophosphamide-Syrian Hamster Model (Intranasal Virus Delivery)

Disruption of Adaptive Immunity Enhances Disease in
SARS-CoV-2-Infected Syrian Hamsters

Rebecca L. Brocato,? Lucia M. Principe,® Robert K. Kim,® Xiankun Zeng,® Janice A. Williams,® Yanan Liu,c Rong Li,©
Jeffrey M. Smith, Joseph W. Golden,> Dave Gangemi,®¢ Sawsan Youssef,9¢ Zhongde Wang,< Jacob Glanville,4<
Jay W. Hooper?

aVirology Division, United States Army Research Institute of Infectious Diseases, Frederick, Maryland, USA
bPathology Division, United States Army Research Institute of Infectious Diseases, Frederick, Maryland, USA
<Department of Animal, Dairy and Veterinary Sciences, Utah State University, Logan, Utah, USA
dDistributed Bio, Inc,, South San Francisco, California, USA

eCentivax, Inc,, South San Francisco, California, USA

ABSTRACT Animal models recapitulating human COVID-19 disease, especially se-
vere disease, are urgently needed to understand pathogenesis and to evaluate can-
didate vaccines and therapeutics. Here, we develop novel severe-disease animal
models for COVID-19 involving disruption of adaptive immunity in Syrian hamsters.
Cyclophosphamide (CyP) immunosuppressed or RAG2 knockout (KO) hamsters were
exposed to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by the re-
spiratory route. Both the CyP-treated and RAG2 KO hamsters developed clinical signs
of disease that were more severe than those in immunocompetent hamsters, nota-
bly weight loss, viral loads, and fatality (RAG2 KO only). Disease was prolonged in
transiently immunosuppressed hamsters and was uniformly lethal in RAG2 KO ham-
sters. We evaluated the protective efficacy of a neutralizing monoclonal antibody
and found that pretreatment, even in immunosuppressed animals, limited infection.
Our results suggest that functional B and/or T cells are not only important for the
clearance of SARS-CoV-2 but also play an early role in protection from acute disease.
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FIG 1 CyP-treated, SARS-CoV-2-infected hamsters. Groups of 10 Syrian hamsters each were immunosuppressed with CyP. (A) Lymphocyte counts were
determined from whole blood 3 days (closed symbols) or 4 days (open symbols) following the CyP loading dose. Hamsters were exposed to increasing doses
of SARS-CoV-2 intranasally on day 0. (B) Weights were monitored for 35 days. (C) Viral RNA copies per pharyngeal swab were assayed at the indicated times
postinfection. CyP administration is depicted by vertical dotted lines in panels B and C. Hamsters were monitored for (D) survival, and lung tissue collected either
at the time of death or scheduled euthanasia 13 or 35 dpi was assessed for viral load by (E) Reverse transcription-PCR (RT-PCR) and (F) plaque assay. (G) Blood
was collected from surviving hamsters at 35 dpi and assessed by plaque reduction or neutralization test. LU, lung.

Transiently immunosuppressed (CyP every 4 days until Day 9) hamsters are more susceptible to
SARS-CoV-2: greater weight loss, some mortality, nasal turbinate and lung pathology.
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VHH Single Domain Leads (TB202-3, 63) and IgG Lead (TB181-36) Show Potent

In Vivo Activity in Cyclophosphamide-Syrian Hamster Model
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Promising Development Potential

Path to Development Next Steps

Twist Bioscience Corporation

Hamster in vivo
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