Virology at Advancing Filovirus Preparedness

integ |“a| Scalable neutralization assays and deep antibody characterization

mOIECU/af‘ Christina K. Go 3, Maya Cabot 2, Parul Ganjoo ?, Vlada Kupriienko 2, Miranda Harm-Stevens 2, Sonya Jacobsen 2, Alexis Rodrigues?, Allison Sheetz?, L. Joe
Stafford 2, Jennifer Pfaff-Kilgore 2, Nathan Krump?2, Edgar Davidson 2, Kyle Doolan 2, Philipp A. llinykh 9, Alexander Bukreyev 9, James E. Crowe Jr. P, M.

Javad Aman ¢, and Benjamin J. Doranz @

a Integral Molecular, Philadelphia, PA; P Vanderbilt University, Nashville, TN: ¢ Integrated Biotherapeutics, Rockville, MD; 9 University of Texas Medical

Branch, Galveston, TX

Challenges:

* Support therapeutic antibody and vaccine development

 BSL-2 assay platforms that mitigate hazards of working
with ‘live’ virus

* Critical data within weeks of an outbreak

Solutions:
v High-throughput functional neutralization data
v Rapid epitope mapping capabilities

v' Rational design and candidate prioritization from large
data sets

Ready Reporter Virus™ (RRV)
the fastest neutralization assay, no cell culture required
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v" High-throughput functional neutralization data for antibody discovery and lead
selection

v' Consistent performance across lots supports QC lot release
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Ready Reporter Virus™ Kit

Ready Reporter Virus Particles Permissive Target Cells
Viral surface protein Virus-specific
Reporter enzyme receptor
Lipid bilayer Reporter dye

Comprehensive

alanine scanning
across protein

Lentivirus core

Same-Day Microneutralization

Shotgun Mutagenesis

High-Throughput Flow Cytometry

Express in human cells, Validate protein
measure binding expression and folding
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Reporter Virus Particles

Viral envelope protein
Heterologous Flavivirus
core Reporter gene capsid
(Luciferase/GFP)
| ipid bilayer

Pseudotype Microneutralization

Identify critical epitope
residues on structure

Epitope Mapping
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Enzymatic readout for results in <4 hours

Rapid, Amino Acid Resolution Epitope Mapping
proven success for viral proteins

Energetic Hotspots to Enable Protein Broadly Protective MAb
Antigen Engineering ~ Targets Conserved Site

Co-crystallography Shotgun Mutagenesis
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NIAID-Funded Contract: 17 Years of Epitopes Against 12 Targets

Bl Anti-CCHFV [ Anti-EBOV

[] Anti-EV-68 [ Anti-CHIKV
] B Anti-IBY B Anti-HCV 1,000+ viral epitopes identified across

| m Ant-RVFV [ Anti-DENV: diverse viral families

: :Q:I:SE\E/V L >150 epitopes mapped on EBOV GP, 36

1 LI Anti-MARV | epitopes mapped on MARV GP

| M Anti-ZIKV | | Accepting antibodies for RVFV, CCHFV,
| | and EV-68 on collaborative basis

Custom mapping on a fee-for-service basis

Cumulative Epitopes

0_ i
12345678 91011121314151617
Contract Year

Number of MAbs

conformational epitopes e single residue resolution e rapid results ¢ >95% success

Reliable, Ready-to

-Use Viral Particles

_SARs-Coy-z \\‘?T)) Zika v Non-replicative Reporter Virus

|- Many variants :: :\) A Dengue 1-4 . . ope
SARS-CoV-1 = {QY) = Yellow Fever Particles for 10+ viral families
MERS-CoV L9 1 1\\\ West Nile

Endemic CoVs

Coronavirus Influenza A & B Flavivirus
Seasonal & Pandemic

with 100s of strains and
variants available
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2 and Phase 3 clinical trials

Nipah

v’ Serving 100+ customers across
pharma, biotech, government
and academia

Ongoing Study: Rapid identification of Bundibugyo
(BDBV) Neutralizing Antibodies

Hypothesis: Epitope data from

previously characterized MAbs

can be used to predict neutralizers for current BDBYV strain
>200 MADbs previously epitope mapped against Mayinga Zaire Ebolavirus

Epitope analysis and database development
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Epitope Conservation Analysis EBOV
Mayinga vs BDBV
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Bioinformatic analysis of GP sequence
conservation compared to current outbreak
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Next Step: Test 113 MADbs of interest
for BDBV RVP neutralization

-+ CA-45
A |sotype control
< Anti-EBOV 1
- Anti-EBOV 2
Anti-EBOV 3
= Anti-EBOV 4
-+ Anti-EBOV 5
- Anti-EBOV 6
= Anti-BDBV

&)
e

% Normalized Infection
N
9

0 T r T
3 -2 -1 0

Log [MAb] ng/mL

113 previously characterized MAbs predicted to bind BDBYV, with possibility to

repurpose for current outbreak

Functional analysis in progress using Reporter Virus Particles

Christina K. Go, PhD Integral Molecular is the industry leader in supplying virus
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