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What is a Single-Domain Antibody (sdAb)?

ALSO KNOWN AS Vi H ANTIBODIES OR NANOBODIES®

Conventional antibody Heavy chain-only antibody
(IgG) (HcAb)
Comprised of 2 heavy chains sdAb Found naturally in camelids,

and 2 light chains

comprised of 2 heavy chains, no light chain
VH domain of HcAb can be
expressed independently as an

autonomous SdAiunit/

Compact format of sdAb (~15kD)
opens new and important

Total MW ~150kD opportunities Total MW ~100kD
Binding domain is VH x VL Binding domain is VH only
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sdAbs Provide Modular Building Blocks

sdABs CAN BE ASSEMBLED INTO VARIOUS FORMATS TO “FIT THE BIOLOGY” OF AN APPLICATION
Fc-Scaffolded Non-Scaffolded CAR-T
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* Assembly into larger or custom formats unlocks versatility to “fit the biology”; also well-suited to bi/multi-specifics

MONOSPECIFIC

o @y

BI/MULTI-SPECIFIC

« Small formats enable convenient routes of administration (inhalable & oral), penetration, and fast clearance,
compatible with the decay half-life of radio-isotopes used in imaging, diagnostics, and radiotherapy
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* Indicates a regulatory body currently-approved format




Opportunities for sdAbs in Medicine

f Alternate routes of administration
p Injectable, inhalable, & oral

I Penetration + fast/tunable clearance
I:.;- Tissues and tumors

[ . . .
—_ Imaging + diagnostics
Small size compatible with PET/CT imaging radiolabels
‘e

Broad therapeutic applications

12 Centralnervous system and neurodegenerative diseases
S% Infectious and Autoimmune diseases
! Cancer (especially bi/multi-specifics & CAR-T)

Unique physical properties of sdAbs can be leveraged for important applications
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Clinical Landscape for Therapeutic sdAbs
ROBUST AND GROWING CLINICAL PIPELINE OF SINGLE-DOMAIN ANTIBODIES

VHH-products comprise a growing
segment of the Ab market

Clinical Phase Number of VHH-based Drugs

Approved 4 4 approved VHH-based drugs

Phase 3 2 20 VHH-based products in clinic

Phase 2 8 _Used jco treqt cancer, autoimmune,
infectious diseases

Phase 1 10 Various molecular formats:

Jinetal, Int.J. Mol. Sci. 2023: Clinicaltrials.gov: www.antibodysociety.org

Tandem VHH-VHH, VHH-Fc, VHH-albumin,
bi/multi-specific, CAR-T, VHH cocktails...

Currently approved VHH-based drugs: Cablivi, Caplacizumab EU 2018, US 2019 (Sanofi); ENWEIDA, Envafolimab China 2021 (Simcere); Omn|Ab
Nanozora, Ozoralizumab Japan 2022 (Sanofi); CARVYKTI, Ciltacabtagene autoleucel US 2022 (Janssen)




Current Discovery Strategy for Therapeutic sdAbs

il

Current process requires large animal | BN 00 BECNUEN 0 BEMCNEEMN camelid VHH

immunization, as well as engineering -

including humanization and Multiple engineering steps required (6-12 months):
.. T . . Humanization

optimization, yvh|ch adds time and Affinity Maturation

can increase risks Developability Optimization

cort |1l core CDR3 umanized VHH

Camelid immune hosts may be limited by target homology, and recovered mAbs require humanization
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Chicken Platforms: Powered by Evolution

GREATER EVOLUTIONARY DISTANCE YIELDS

GREATER IMMUNOGENICITY AND MORE ANTIBODY DIVERSITY

I HUMAN ORTHOLOGUE
PRIMORDIALTARGET GENE MAMMALIAN LINEAGE
Early form ofgene prior to 300 MILLION ~95 MILLION L
avian/mammalian YEARS AGO YEARE AGO " " | " | "" "l
evolutionary split (C) MURINE ORTHOLOGUE
Y sp <
Z
—
z imun m i
E CAMELID ORTHOLOGUE

CHICKEN ORTHOLOGUE
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OmnidAb™ Platform: Transgene Design o

HUMAN VH3-23 WITH 10 STABILIZING MUTATIONS IN THE FRAMEWORKS

VH3-23*04
CDR1 CDR2 CDR3
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSA[ISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA FDYWGQGTLVTVSS
OmnidAb-VH
OmnidAb-
OmnidAb-VH pseudogenes _, VH
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OmnidAb™ Pseudogene Array: Diversity Through Gene Conversion
STABILIZED FRAMEWORKS, CDR DIVERSITY

Stabilizing mutations

maintained in FRs CDR1* CDR2* CDR3**
K T R .'Y ................... i T R R.R'-AP. _________ .T. .........
16 ................................. .AW .................. KSK'I'.. .T .......................................... K..'I'..W ———————— YRA. - ......
K /2 R ._. '.Y .................. 2 e K-YYY.S .Y. .SR- . ......
18 ................................... W .................. K. S.K ........................................ KP-.R.AAA PF ————— .A. ‘. ......
19 ................................. -Y ................. TR.KA.SYT ........................................ K...AA.T ———————— RAR.S ........
20 .............................. S - ..................... Ww- _.S . . ........................................ RSK-Y-T Y-.YYYY- . ......
21 ............................ Ys.s . Y .................. Y.___S ........................................... K-R-.TF-TSP. .........
b 2 i - Tooo o .T__A..TY .......................................... K.s._pA____AF. .........
23 ................................... . .................. .W__. ............................................ K.AR. - _________ PY. ......

24 ................................ .YP .................. WY——.S.K .......................................... K.AY-R-———.'l'.VVP ......

25 ............................ YS.S . ..W .................. RSKA.SYA ......................................... K.P ..A.YF.TFT———.R.A‘ .. ......

26 .......................... .s.ss_...Y .................. g ______ . ........................................ K.YRA-RAT..Y___WA. .. ......

27 ............................ .s. - ...Y .................................................................. K.PF YS.Y F —————— .Y.A .......

28 .......................... .s.ss— .. .Y .................. .S——.. S .......................................... K.s.Km ————————— R.A. .. ......
*From human VH3 germline genes **From human VH3 somatic sequences
OmnidAb-
IEeHo—( H____ ) OmnidAb-VH pseudogenes __, VH Cu Col Cy

Gene conversion provides diversity to the CDRs and maintains the optimized single framework
OmniAb




OmnidAb" Platform: sdAb VH and tLC Transgenes

VH3-23*04

CDR1
EVQLVESGGGLVQPGGSLRLSCAAﬂGFTFSSYA
OmnidAb-VH

* Birds express VH, but no VL

« Spliced to WT chicken heavy
chain constant region (Fc)

« Spontaneous CH1 deletion

MSWVRQAPGKGLEWVSA

CDR2 CDR3
ISGSGGSTIYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA FDYWGQGTLVTVSS
Predicted: Observed:
OmnidAb-VH OmnidAb-VH

Truncated Light Chain

CH1-deletion .
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B Cell Development in OmnidAb™ Chickens o

Bu-1 IgM mAb IgL IgM poly OmnidAb-VH TCR2/3
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CH1-deletion:

IgM epitope is in CH1 Nolgl

Robust B cell development in OmnidAb™ chickens
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OmnidAb" Immunizations @

TIGIT
PGRN

Solubilized Protein

. . Nanodiscs
Protein Protein DNA
MRNA-LNP
OmnidAb 3 birds 4 birds 13 birds
2-3 boosts (4-5 injections) (in process)
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Preliminary Response Data to Kv1.3 lon Channel ©

- -

g 24 & OmnitlAb (n=3)

. % Homology S

Species to Human _§

)
Chicken 76.3% o
Bovine 95.3% % 1-

|
Alpaca 97.7% —

. (o]

% % B OmniChicken (n=4)

Mouse 96.6% E
. .‘___/;L 4 Bovine (n=2)
PI D1 D2 D3
Draw
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OmnidAb" Birds Raise Robust, Specific Immune Responses@

NKp46-immunized

NKp46
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NGS: Diversity Increases Upon Immunization

Bird ID: 72766 72767 72773 72776 72806 72809 72847
e # lineage: 176 50 163 247 315 500 45
sl # uniqueseq: 19323 25764 14061 6565 9948 8855 17094
immunized * lineage: 1270 2099 3490 5190 3252 3266 604
splenocyte |\ icue seq: 35240 23160 35890 30810 17693 29436 17551
60%
CDR-H3 length: Enaive Himmune
40% -
20% A
[}% A 1 1 1 1 1 1 1 1 i i i i . -
4 5 & 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30 31 32 34 Omn'Ab




Mutational Levels in Cloned sdAbs @

DATA FROM PGRN, TIGIT, AND NKp46 CLONES. N =62

FR2

20 I I | i I .
. ' | | | il A RN
' '
N l! (N | I Inl 1., . I||||| (B 1] || i (| Ill il N | I i PIRERaf. 2hs L i

EVQLVESGGG VQPGGSLRLSCAAS|GF. . ... TFS.SYAMSW RQAPGK E VSAISGSG .GSTIYYADSVKGRFTISRDN KNT VI.QMNSI. EDTAVYYCAAA. SFDYWGQGT VTVSS
* *% *

DEKRIHITISINIQIGIAICIPIVII LEM FYWI_

* Stabilizing mutations

FR2 stabilizing residues change more
frequently than other FR regions

High sequence diversity observed in antigen-specific clones
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OmnidAb" sdAbs are Antigen-Specific ©

sdAB-huFC SUPERNATANTS BIND TO EITHER TIGIT OR PROGRANULIN

Coat: TIGIT-Bio at 2 ug/mL
Detect: anti-HuFc-HRP at 1:5000
1 2 3 4 s 6 7 8 9 10 1 12
A 0.113 0.051 0.049 0.055 0.052 0.048 0.051 0.052 0.046 0.049 0.05
B 0.07 0.081 0.048 0.053 0.045 0.047 0.083 0.046 0.047 0.046 0.047 0.062 sdAb_hu FC
TIGIT [3 0.058 0.049 0.051 0.056 0.049 0.047 0.044 0.052 0.053 0.046 0.046 0.053
D 0.104 0.051 0.051 0.047 0.049 0.058 0.049 0.045 0.054 0.046 0.047
E 0.063 0.05 0.056 0.047 0.053 0.058 0.053 0.049 0.049 0.051 0.073 0.051
F 0.058 0.051 0.064 0.049 0.046 0.041 0.048 0.052 0.047 0.137 0.068 0.05
G 0.059 0.048 0.056 0.056 0.055 0.049 0.071 0.077 0.045 0.043 0.049 0.05
i 0.082 0.071 0.057 0.061 0.08 0.055 0.067 0.058 0.061 0.06 0.061
Coat: PGRN-his at 2ug/mi
Detect: anti-HuFc-HRP at 1:5000
1 2 3 4 5 6 7 8 9 10 1 12
A 0.14 0.051 0.048 0.057 0.05 0.056 0.048 0.079 0.053 0.175
P rog ra n u I i n B 0.063 0.082 0.046 0.06 0.135 0.048 0.052 0.049 0.048 0.049 0.0486 0.056
[ 0.066 0.047 0.048 0.052 0.059 0.061 0.047 0.047 0.048 0.059
D 6 0.048 0.048 0.047 0.101 0.048 0.046 0.047 0.05 3 0.052
E 0.053 0.053 0.046 0.888 0.046 0.049 0.046 3 0.06 0.055
F 0.071 0.048 8 0.047 0.046 B 0.048 0.063 B 0.065 0.051 0.054
G 0.052 0.048 0.047 : 0.047 0.048 0.06 0.24 : 0 89
H 0.061 0.063 0.051 0.88 0.067 0.155 B 0.057 0.392 0.083

Yield: ~1 mg/ml

Antibody response is mono-specific

OmniAb




Specific Cell Binding to NKp46-Expressing Cells

Representative OmnidAb™ clone in flow cytometry Clones show specific binding
100000~
B NKpd6
600 50 Il Parental
I | | 80000
| |
| | |
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NKp46-expressing cells Parental (no NKp46) cells
staining in dilution series no staining
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OmnidAb™ sdAbs Have High Affinity ©

NKp46 PGRN
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Preliminary Binning Results on NKp46

- OmnitAb

N=14
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OmnidAb™ has unique epitope coverage against NKp46
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Developability Assessment o

PHYSICAL PROPERTY CHARACTERIZATION OF NKp46 sdABs PANEL

Il T (°C)
100 B Tage (°C) Ideal:
= =) @ = o 3 = 8 o o
G"BOg Etm‘”"" £ Ehtegrtpcﬂtsgﬁpﬁ 2 T, > 60°C
e TP NEFRAEEEREEEREEREE s 3 E‘_“"Sgﬂzﬁgggg agg>60°c
® 60 3 4 K
3 g
(1]
'g,_ 40 Our sdAbs:
5 T > 65°C
20 Ty > T
0
S N > D YD D RS HLIHD NN >ADNA
PR SIS S IS S S T S IS FE S S IFS S

OmnidAb™ clones meet “clinical grade” developability criteria
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OmnidAb"™ sdAbs Show No Self-Association o

~

-
10 | " Clinical failures
\
N /’
g 5
= i FDA-approved:
=
<
<

0.5 - OmnidAb sdAb-Fc IgG or sdAb-Fc

Format: sdAb-huFc
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Sequence of Non-Germline Framework Positions ©
POTENTIAL FOR IMMUNOGENICITY

OmnidADb vs.
other clinical-stage molecules:

CDR2 CDR3

VH3-23-04 D-JH4 EVQIVESGGGEVQPGGSERESCAASEFTF 55 YAMSWYRQAPGKGEEWY SAJl SGSGGS )Y YADSVKGR F TIISRDNS KNTIIYEQMNSERAED TAVY YCRKGT - - - - - - - - - - WNT F FDYWGQGTEVTVS S

OmnidAb - ................................................................................ A P
Caplacizumab - v e i GF- R -I~A- CcRT-: | -P- B A‘RIV ----------------- AAIVR_RVRTIPSIYTF- @
Envafolimab Qe : A ER-R-AKBETTS - - [ R R R - ADSFEDPTCTEVTSSGA Q|- -+ -+~
Ozoralizumab v e LY e .NTN.-.E.p ............. I IR DI I RSPS§----=-=-==-===--] GFNR:- -+ -+ - -
Ozoralizumab-2 ~ + s N- -+ FBF - sl ---- Sp---c e A-Torreme e P-vvr I -Bs------------- BSRSS - - - - - -
rfonrilimab-2 . ........................ . CG-F- e G-A- 'Y-' DI T MWPT.TC-S SGP - . ...........
Gefurulimab e K- E B-F:-:- BER-F-  |'NWQKTA |- -« v BB - AVFRVV-- - -APKTQYDY - e e e
Ozekibart RN EEREE W - BF BROF- | YW TV - B CEEEEERE _IEREEERRERE - NTHRGAA- -~~~ TTWKY |- - Kp
Enristomig-2 IEEE] PERRE oo - G RR-F-A[ES--RNNV- B oo Ao N e§ee e [FI-KGNR - - - - - VVSPSVA {- - - Kp
Enristomig Rl ERREE B : L ZEREE QR TITS-5 AN- B Beovveees S NVF---------------- E|] KP
Tarperprumig o [ CEREEREREREE : AFooee BRF- [ NweKTAf Ao - AVFRVV - - - -APKT@YBY - | -+ -
Sonelokimab2 ~ c e : 10 EEEEEE BR-F-B| - Bl B  TRRGEY - - YVW--DANDYEN- - -+ - - - - - -
Gefurulimab-2 =~ st E BA-F- - QER - F - ‘GW:--‘D-|m-- - - I I - ARQGQY--MYSSMRSDSY : |- - -+ -+ -
Sonelokimab1 B B G-F--:: - ER -FNG:| - - E-N - VB Pevrr o TADQEF - - -GYBR--FGRSE |- - -+ -+ -+
Isecarosmab | EEREEREES Moo : GF- - ER-F- R-AER:| M- B Vo P--- M | ADEDP---NRNF-SREEYA | - -
Lunsekimig1 IR Mo : ‘GF- BR-F-AJI DY | TN AR p--- M| AKE----- QYVSG - SYDYP |- -
Rimteravimab B : |fEFo BR-F-AT[ WA T B M- Prvees - AAGHG - - - TVVSE-BYDY - o[- - -
Lunsekimig2 e Vo i Y- ETA o
Tarperprumig-Z . . .................... s A ... N B-M-T-N-:-- -+ +tctvtiinessseses-KEP---+--- --NABBYEBEH--------BEBR:- |-------+...
Letolizumab e . .................... PR . ..........
Porustoban ........... . ........... N . .. .....

OmnidAb™ is predicted to have low immunogenicity
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OmnitlAb

OmnidAb™ transgenic chickens:

Express an optimized single domain human framework
-no non-canonical cysteines

Produce robust titers upon immunization and develop functionally diverse
repertoires of sdAb sequences

Generate high-affinity, antigen-specific mAbs that target various epitopes

Exhibit favorable developability and high expression in mammalian cells
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Omni
THANK YOU!

Visit us at Booth #300

OmniAb.com
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