


The OmniAb Technology Suite

The only platform
j& leveraging four species
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Rodent Platforms
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Human Antibody

Well-validated transgene design utilizes rodent
constant regions for robust immune responses \\(’ Easy conversion \‘(’

from the B-cell repertoire

Geurts et al. Science 2009 O Ab
Ménoret et al. Eur J Immunol 2010 m ﬂ |

Osborn et al. J. Immunol. 2013




Engineering of Chicken Ig Loci -
ADAPTATION TO CHICKEN GENE CONVERSION PROCESS OmniChicken

Gene conversion Engineered locus Germline VH3-23
|—>VK3—15 or VL1-44
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CDR-focused diversity
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j Gene conversion

Diversified B-cells
il =/ =] ]l ———] P fe—

1

Human V’s selected for:
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» High expression level, stability, ubiquity —iln—-i i =/ —a_—inn—-—-_ila —
* High sequence diversity in CDRs el N - // —_—_—I_;-—
* Low sequence diversity in FWs R —— |_>_
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OmniChicken® OmniChicken

POWERED BY EVOLUTION

GREATER EVOLUTIONARY DISTANCE YIELDS

GREATER IMMUNOGENICITY AND MORE ANTIBODY DIVERSITY

® S O S O [ ——

PRIMORDIAL TARGET GENE 300 MILLION YEARS 95 MILLION YEARS @ MURINE ORTHOLOGUE

T . -

@ CHICKEN ORTHOLOGUE
\
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Historical Success Stories

Antigen Reference
RNA polymerase Il - bovine (Carroll and Stollar 1983)
B2-microglobulin - human (Horton, Holden et al. 1985)
Kallikrein - human (Burger, Ramus et al. 1985)
IGF1-R & Insulin-R - human (Stuart, Pietrzyk et al. 1988)
PCNA - bovine (Gassmann, Thommes et al. 1990)
Activin A - human (Murata, Saito et al. 1996)
Prion protein (PrP) peptide - bovine (Matsushita, Horiuchi et al. 1998)
Mannose-6-P/IGFII-R - human (Lemamy, Roger et al. 1999)
Hypoxia Inducible Factor-1a - human (Camenisch, Tini et al. 1999)
Melatonin receptor - human (Williams, Drew et al. 2001)
Cystatin C - human (Hansson, Flodin et al. 2008)
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Epitope Recognition in Wild-Type Animals

Assessing kinetic and epitopic diversity m

across orthogonal monoclonal antibody
generation platforms

Yasmina Noubia Abdiche &, Rian Harriman, Xiaodi Deng, Yik Andy Yeung, Adam Miles,
Winse Morishige, Leila Boustany, Lei Zhu, Shelley Mettler Izquierdo & William Harriman

...show less
Pages 264-277 | Received 07 Oct 2015, Accepted 05 Nov 2015, Accepted author version posted online: 14 Dec 2015,
Published online: 08 Feb 2016

'l} Check for updates

&6 Download citation https://doi.org/10.1080/19420862.2015.1118596

Model Antigen: Human Progranulin
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OmniChicken Recapitulates WT Antigen Recognition

SIMILAR PROFILES SEEN FROM CHICKENS PRODUCING HUMAN SEQUENCE ANTIBODIES

Report

Chickens with humanized
immunoglobulin genes generate
antibodies with high affinity and broad
epitope coverage to conserved targets

Kathryn H. Ching, Ellen J. Collarini, Yasmina N. Abdiche, Daniel Bedinger, Darlene Pedersen,
Shelley Izquierdo, Rian Harriman, Lei Zhu, Robert . Etches, Marie-Cecile van de Lavoir,
William D. Harriman & Philip A. Leighton & ...show less

Pages 71-80 | Received 07 Aug 2017, Accepted 26 Sep 2017, Accepted author version posted online: 16 Oct 2017,

Published online: 02 Nov 2017

M) Check for updates

66 Download citation https://doi.org/10.1080/19420862.2017.1386825
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26934p3-4.2.D2 Domain Mouse X Kp (nM)
934p3-4.2.
— 27023p1.D3 : i oSS °

OmniChicken/PGRN Zorile, MMM o

C/D No 5.86
23806p1-2.B5 c/D No 4.31
_____________________ —1 26934p3-4.2.H1 G No 516
23806p3-4.1.C4 5 No 15.08
— 26934p3-4.2.C8 A Yer 315
. L 27023p1.F6 A Yes 0.44
* Clones to all subdomains 26934p1-2E1 A Yes 056
26934p1 -Z.é‘l A Yes 2.06
. . c 26934p1-2.C9 A Yes 6.87
Identified 26934p3-4.1.G9 A Yes 0.11
26934p3-4.2.C10 A Yes 1.54
L 24317p1.C5 A N 4.76
* Over half of clones are mouse — o7020h2.09 e e
. 1 57023p1.G3 P No ~200
cross-reactive | 23806!01 -2.A11 A Yes 12.24
23806p3-4.2.D4 A Yes 9.48
. e . . P | N S 23806p1-2.C9 A Yes 3.86
* Affinities generally in single-digit |  [_ 23806p3-4.1.C10 A Yes 879
[ 23806p3-4.2.H12 A No 4.24
L 24317p2-3.A3 A Yes 1.93
nM or better range 431701 £ A ve 2
. 24317p2-3.C2 iz ik 252
- o .
* Phenotypic clusters map to L IelEY b Ne |z
u L 24317p5-6.1.H5 C/D e 5.64
sequence clusters r 24317p5-6.1.A0 | O No 49
26934p1-2.G2 P No 165.61
23824p1-2.H5 B No 18.2
— 23824p1 -2.B5 B No 16.96
L 24317p5-6.1.D1 B No 9.28
23824p1-2.G3 [NEREE  No ND
27022p2.C11 B Yes 41
1 27022p2.G3 B Yes 1.12
| 27022p2.A11 B No 0.7
27022p2.B1 PER  Yes 1.93
———23824p1-2.F9 CID No 74.05
[ 24317p2-3.F10 Yes 59.23
o1 24317p5-6.1.D9 _ No 0.26
20 15 10 5 0 OmniAb
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Sequence Diversity of PGRN mAbs from OmniChicken

T N = 98 mAbs
90 W
-,y
80 “F
=M
70 L
1
60 L mv
mP
50
-C
mA
40
L 1<)
-0
30 ]
mN
I ‘ -
x |I | I II I II | | | 1 I ‘ 1 l|
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
100
a0 W
20
I M
70
(=]
- |
40 -
30
[ ] |I
‘ | ‘ |
I hlal ol | | |
.|| 1 I Y i ' || i I.I|||. 1l 1. |.|III. il Rl . il

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

Diversity is principally focused in the CDR regions of human VH and VL;
a result of both transgene design and cellular selection OmniAb




Common Light Chain Platforms
STANDARD IGG FORMAT TO DE-RISK DOWNSTREAM DEVELOPMENT" OF BISPECIFIC MABS

o

Rearranged

mniflic OmniClic

IgVK3-15/JK1 ., . IgKC r IgVK3-15/JK1
T - - -
Rearranged human VK3-15 light chain “Germlining” human VK3-15 light chain
combined with diversifying heavy chain combined with diversifying heavy chain

\\(, Simple reformatting from \\(,
\\(, \", monospecific into bispecific Y4
for efficient production \‘(/

YW S~ \‘i(/ — e

Monospecific IgG OmniFlic® and OmniClic®

allows interchangeability
between the platforms

Bispecific IgG

tThe Evolution of Bispecifc Antibodies, Nimish Gera Om N |/ \b

https://doi.org/10.1080/14712598.2022.2040987



https://doi.org/10.1080/14712598.2022.2040987

Broad Epitope Coverage Maintained in OmniClic

Report

Common light chain chickens produce human antibodies
of high affinity and broad epitope coverage for the
engineering of bispecifics

Kathryn H. Ching, Kimberley Berg, Kevin Reynolds, Darlene Pedersen, Alba Macias, Yasmina N. Abdiche, William D. Harriman &
Philip A. Leighton &

Article: 1862451 | Received 04 Sep

, Accepted 07 Dec 2020, Published online: 25 Jan 2021
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Broad Kinetic Diversity in OmniClic

SUB-NANOMOLAR AFFINITIES ACHIEVABLE
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OmnidAb™: Tg Chickens Expressing Human VHH

HUMAN VH3-23 WITH 10 CAMELIZING MUTATIONS IN THE FRAMEWORKS

Genotype: VHH3
tLC

* Birds express VHH3 but no
VL 00 tLC

* Spliced to genetically WT

heavy chain constant
region l CH1-deletion

| VHH3
« Spontaneous CH1 deletion

OmniAb




Mutational Levels in Cloned dAbs G

DATA FROM CONFIRMED PGRN, TIGIT AND NKP46 CLONES. N =107

100
90
80 ; 1
70
60 ! i
50 | i

40 I
30 | -

|
: . q\
) | H | (- ‘ ”
1 YT | PO . TITSTEL L I THRLHTHL P T |I e 4 AR

EVQLVESGGGSVQPGGSLRLSCAASG.FTFS..... SY MSWFRQAPGKEREGVSAISGSG. .GSTIYYADSVKGRFT I SRDNAKNTVYLQMNS LKPEDTAVYY(JAAAAGS. .. .. GGSGGSGSFDYWGQGTQVTVSS

VHH3 ref * * * * % *k
ED BE mK RIHITISINIQIGIAICIPIV | LEM BF mY W n.

k—Y—J

* Camelizing mutations

OmniAb




Epitope Binning

OmnidAb VHH and OmniFlic
binning on Carterra LSA

VHH bins are independent from
those found in OmniFlic rat
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OmnidAb Kinetics G

RANGES OBSERVED ON TWO TARGETS

70570

1600 8 VHH=AQ2————
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Screening and Workflows




Screening Technology: GEM Assay

GEL ENCAPSULATED MICROENVIRONMENT

Target 2

"1

Dual bead GEM

‘Ta rget 1

OmniAb

Izquierdo et al. Microscopy, 2016, 1-12




Screening Technology: xPloration® ©

1 | Loading 2 | Assay + Machine Vision 3 | Recovery & Single-Cell NGS

SRR

. 1.5 million, 40 um

Enzymatic Fluorescent
Reactions Antibodies

L 4

Enzyme Inhibitions Cell Surface Binding

GFP " Immune

& Reporter Activation

L3

cAMP Signaling 20 hr Primary Cells 24-72 hr

Input Prediction Input Prediction
Input Prediction Input Prediction

: . Precise laser-based recovery
Unique through-hole format j" > 1 cell/sec (single-cell mode), single-

Workflows for OmniAb B-cells Al-driven hit detection cell barcoding




scFv-Fc Cloning
POSITIVE HITS FROM B CELL SCREENING ARE CLONED INTO SCFV-FC

Sorted positive binding cells RT and PCR to assemble scFv-Fc Pooled transformation
" 000000000000 m—
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G . ..
HOOCO00O 000000 Native pairing

Colony picking HT mini-prep and transfection HT expression
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Single-cell Processing Using Barcoding

|

Target: >70% of
paired sequences
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96 barcodes
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96 plate indexes

2 x 300bp Illumina MiSeq
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OmniAb Antibody Discovery Workflow

Immunization

»

ol I 2

Cloning

xPloration

j Sequencing

NGS Hit Expansion

» il

Sequencing

K Assay

Expression Validation Sequencing

< Advanced

. Characterization
Expression

OmniAb




OmniAb Antibody Discovery Workflow

)fé? 2 &\ + Well validated, confirmed
& » \.;f." » scFv-Fc binders

Q * ~100 natively paired
GEM sequences per program
Immunization
* ~1000 natively paired sequences
» : » per program that passed functional
screening
« Optional: ~100 confirmed binders
xPloration

‘ E « >10° VH only sequences from
» » immunized animals
« Background sequences + relevant
N binding sequences

NGS Hit Expansion

-

#

Info

-

#

Info

r-

#

Info
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Each dot represents an antibody

Deeper Sequence Analysis Identifies New Families

Technology

GEM xPloration

[xProraton ° % 2°
DA L S o
®
NGS g
g .o. e e

= Multiple new clonotype families identified when overlaying data
from various sources

= Next-generation sequencing (NGS) adds support to new
clusters and reveals even more diversity

= Bioinformatics approach includes liability assessment,
homology modeling, structure-based optimization o
OmniAb




Platforms to Generate Custom Antibody Repertoires

BIOLOGICAL INTELLIGENCE™: INTERPLAY BETWEEN RATIONAL GENETIC DESIGN AND POWERFUL
IN VIVO PROCESSES

Naive repertoire

Immune repertoire

{ %% %g %%%% =c=s_gc=cs ﬂ gg=ﬂ PPT
e T N ong L
s R T g iR b
%& %Eé %% / EcBTScRCCBEBE OH sﬁign
X %%%&%% %% %% EcHsscscclEDN oRNNSHPAT
\ / EcHSScRAGDEDN coNBNEPNT
S %gg S/ HCDR3 LCDR3

% %%%%% =Gcsgeﬁs=lﬁl“ @=ﬂmpsc‘r

=é§ﬁs§w§=!.! Smmﬁéﬂ

e S GGSSGTSRES| QHRTEWPPGAT

EGGTSCSSKMSEBY QHRTEWPPGAT
EGGESGSSREHNEN QORBNWPPGAA

HCDR3  LCDR3

Repertoire Mining
Phenotypic screening

Clonal sampling/sequencing
Antibody characterization
Clone & Repertoire ranking
Selective "Deep Dives”

NGS hit expansion

Repertoire Shaping
Antigen design

Host immune recognition
Immunization protocols
Campaign strategy

Immune response monitoring

Building the Animal System
V gene building blocks

Structural attributes
Diversification architecture
Transgene design

Immunological robustness

OmniAb
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