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Isolating MAbs Targeting Membrane ActivMADb

Proteins is Extremely Challenging Technology

Multipass membrane proteins (GPCRs, lon Channels, etc) are difficult to purify and maintain their native conformation

Whole cells and VLPs are complex antigen mixtures with low target expression making them challenging for use as an
antigen source for discovery

Nanodiscs are time consuming, don’t control protein orientation and are expensive to make

Genetic immunization methods give variable results

Vaccinia Virus used as a vaccine for smallpox, Vaccinex leverages its
discovered 1798 (Edward Jenner) ActivMAb™ Technology

Double stranded DNA virus with large cloning
capacity
Tolerates 25,000 bp insertions

Antigen expression in the outer membrane
Concentration of membrane protein
Retains native conformation and orientation
High purity

D NN

Outer membrane derived from Trans-Golgi
Network

Maximizing a high chance of success to find therapeutic antibody leads Crested with Biorender.com



Antigen Virus Is “One Size Fits All” ActivMAb

Technology

Vaccinex’s ActivMAb™ fusion protein technology
provides for efficient incorporation of multi-pass

membrane proteins into the poxvirus
« Untagged molecules do not incorporate efficiently

Easy to generate virus expressing antigen
* Virus harvested by simple centrifugation
» Directly use the virus for all applications
* No detergents or refolding
» Essentially “one size fits all”

Suitable for antibody selection technologies
» Specific viral membrane complexity
* Minimal contaminating cellular proteins

« Recombinants are made in two antigenically distinct BSL1
poxviruses

GPCR RNA
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Poxvirus Versatility Enables Antibody & ActivMAb

Protein Engineering Solutions Technology

v Proteins retain native conformation, membrane orientation and post translational modifications

v" Virions expressing multi-pass membrane proteins in their outer membrane and are released into the culture medium for
simple purification and direct use

v' Much cleaner than VLPs / easier than nanodiscs

Antigen-expressing virions can be used like simple Two antigenically distinct BSL1

purified proteins poxviruses

v Antigen virions can be directly coated onto plates, coupled directly or
indirectly to various magnetic beads, or used for flow cytometry

v' Compatible with phage and yeast display

v" Virions are potent immunogens

v" Virions can be used for ex vivo B cell selection

v' The depletion of unwanted (anti-viral) antibodies is facilitated by the MVA FPV

availability of two antigenically distinct strains (Mod':ziez Va)ccinia (Fowlpox Virus)
nKara
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Antigen Virions: VLP vs Poxvirus . ActivMADb

Western Blot for Surface Exposed Proteins  Technology
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BCA Assay used to quantitate protein concentration of VLP or MVA.
Equal total protein concentrations were surface biotinylated

! 2 3 43 6 7 Reduced samples run on 4-12% NuPAGE Bis-Tris Gel

Equal loading in each lane based on BCA concentration.

Western blot was probed with streptavidin-HRP

- - Lane- Sample
- - - — 1 GPR65 VLP’s
25| 2 CXCRS5-VLP’s
20 — 3 MVA-GPR65
15 4 MVA-CXCR5
5 MVA-Sema4D
= 6 MVA-CXCR4
7 MVA-CXCR4 (not biotinylated)




Antigen Virions: Protein Folding ActivMADb

and Function Technology

Antigen Virus is bound by conformationally specific CD39 virus demonstrates enzymatic activity
antibodies
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CD39 enzymatic activity using virus is very powerful
evidence of proper protein folding



In vivo Antibody Discovery: _ ActivMADb

Immune Response in Mice [Seglglellele)

Mouse Sera Titer Flow Cytometry 2000.0
800.0 1800.0
T 1 . 1600.0
o ©00.0 T § 14000
s 3 1200.0
1381 QU
¥ 400.0 % 10000
g 200.0 2 5000
g E 600.0
E 00 ¢ + $ — 400.0
40 80 160 320 200.0 — —— . —
Dilution Factor 0.0
. 40 80 160 320
CIaUd|n1 82 —e—Claudin18.2 -e=Claudin18.1 CD20 —@=(D20+ ==@m=CD20-
900.0 350.0
£00.0 © 300.0 J
, 7000 TC; 250.0 [ I
= .
5 6000 ~— g 200.0 T |
g 5000 5 1500
@ 400.0 o
5 < 100.0
S 200 2 50.0
200.0 0.0 [ T — " o
108 C 5 — - 40 80 160 320
00 20 %0 6o 390 Dilution Factor
CXCR4 P2X7
=@ CXCRA+ e CXCRA- ——P2X7+ —a=P2X7-

Created with Biorender.com



In vivo Antibody Discovery

and Single Cell Isolation Using Poxvirus

ActivMADb

Technology
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Phage panning antigen virus
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Specific anti-antigen
antibodies

oy ¥
Y‘\(’

MRNA extraction from
Whole spleen

Phage library generation

1000+

800-
600
40&-,;-”1f”*f:

200

0

" 0 2(|)0 460 6(1)0 8(l)0 1 OIOO
B Cells from spleens &
Bone marrow
(multiple pooled mice)

FAC Sorting for Memory B cells
[B220+, IgM-, 1gG+]
Bound to Fluorescent labelled Antigen Virus

Single Cell Analysis
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Antigen Virus Panning With an ActivMADb

Immune Library Technology

CXCR5 Immunization: Serum Titer >150 unique mabs 18 unique H-CDR3s
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Antigen Virus Sorting:

In vivo Antibody Discovery

ActivMADb

Technology

FPV-CD20 FPV-control
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Immunized Library
Antibody Discovery

ActivMADb

Technology

Claudin 18.2

CD20
% Homology with Mouse 74.6%
Unique Clones 105 (55.9%)
Unigque HCDR3s 37 (23.4%)

Antibodies show CDC activity

% Homology with Mouse 88.9%
Unique Clones 53 (85.5%)
Unigue HCDR3s 17 (27.4%)

CD20 mAb % CDC Activity
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Multiple successful antibody discovery campaigns from antigen virion immunized mice followed by phage panning



Immunized Library _ ActivMADb

Antibody Discovery [Elelglgle]lele)Y

P2X2 P2X7

% Homology with Mouse 78.4% % Homology with Mouse 80.8%
Unique Clones 89 (39.6%) Unique Clones 124 (83.8%)
Unique HCDR3s 6 (2.7%) Unique HCDR3s 16 (10.8%)
Anti-P2X2 antibody blocking of ATP induced membrane potential Percent blocking of ATP direct membrane potential
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Antigen Virus: ActivMAb

In vitro Antibody Discovery [Elelglgle]lele)Y

Antigen Virus can be coupled to magnetic beads or plates for panning with various in vitro display technologies

Clone into plasmid
for secreted

Rd 2 &4 expression
FPV

s~ Couple antigen

$ virion to beads " TTTTTTTIT O o

:  y

m OO
Transfection &

Bound phage V gene extraction Mini Library Screening
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Phage Display Library Mini-Library Screening



Antigen Virus: o ActivMADb

In vitro Antibody Discovery |Elelglglelle]e)Y

Utilizing CCR8 antigen virions, 4 rounds of phage panning were done on naive human Fab library. Individual antibodies were screened for
binding to native CCR8 expressing cells. Positive wells were sequenced and unique antibodies were further tested.
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ActivMAb® Discovery « - ActivMAb

Technology

We have developed an ideal technology to discover
antibodies specific for complex membrane proteins

Expression of ANY membrane protein
* Antigen expression in the membrane of poxviruses
* Native conformation without detergents or refolding

* Much cleaner than VLPs and superior to nanodiscs

« Suitable for phage or yeast display

* Potent immunogens with low background

A growing pipeline of antibodies available for partnering

Created with Biorender.com



y L. 6\STEg
. vj é Science < igteo
L S EXCHANGE scientistcom

Vaccinex Discove‘/ Services

Client Options | APPROVED VENDOR SUpp R
Option 1: Option 2: Option 3:
Catalog of Viruses Custom Viruses Antibody Services
GLP1R CCR2
FZD4 o | - Antibody Discovery Complete antibody discovery
FZD7 CCRS Client supplies antigen sequences from custom antigen generation
GPR65 . . . . .
GPRC5D gﬁi: Services available: to functional testing available!
CDZO' S | \( Custom antigen virus
Claudin 18.2 Cov2-RBD \\‘\ Mouse immunization
X:’R'd BCMA ] 2 ‘
Claudin g =\ Phage panning Our team has expertise in
.\{ Purification & Affinity testing antibody thera peutic

::% <\ Optimization discovery developed over

Vaccinex generates
antigen expressing viruses

20 years of both internal
and client discovery
projects. Let us do the
work for you!

Fee for Service Fee for Service Over 50 deals signed
2-3 weeks 2-3 months Including seven top 20 Pharma

\\‘\ Assay Development

|
\\\ Mouse Models
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‘Antibody Library « W i  Antigen Virus

. Mammalian Cells

Poxvirus based antibody and prof*élry;engl-neermg solutions

Diverse Antibody (ol | . _
Library (101) e D [ : &’ Virions expressing
' Complex Membrane
Proteins for

Antibody Discovery

Screened as
Human IgG in

Discovery

- Target Solutions Protein

Identification Optimization

Large cDNA library Mammalian

expression of mutant
libraries to enhance
expression

expressed in o
. Mammalian Cells
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ActivMADb®

A Fully Integrated One-Stop Discovery CRO
Providing a suite of technologies to facilitate drug discovery at every stage of research.

Optimization Animal
P Models
Protein Antigen Virus Antibody Cell Based Affinity Antibody Efficacy Models
Optimization : GPcRs, ion channels+ DI$00Y€fy Assays Improvement Biophysical
Mammalian System E[ggﬁ:ry tﬁ;‘ge\}{ps _ nvi VQ Testlng
Single cell sorting
Ex-vivo Panning
Hybridoma
Target ID Protein Antibody Protein Based = Humanization ' Bjoanalytical PK/PD
Expression Discovery Assays Method
E. Coli in vitro Development
Mammalian Cell .
Phage Display PK
Antibody Mammalian Display APD[;A
Production

Stable Cell Line
Generation
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Contact Us -

Ernest Smith, General Manager
esmith@vaccinex.com

Jeremey Rudman, Business Development
jrudman@yvaccinex.com
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