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ABVERIS VHH ANTIBODY DISCOVERY - BENEFITS PNabveris

Industry-leading platform for generating VHHs against cell surface receptors

Abveris /n VivoVHH Discovery Differentiators

» Superior VHH discovery against cell surface targets
» Upfront on-cell screens for specificity/function
» QOvercoming known limits of display technologies for
addressing cell surface targets

« High-affinity antibodies
» Natural in vivo affinity maturation
« Beacon-based affinity screening lgG1 lg62 1963

« Rapid timeline e
» Direct screening on 1gG2/3 secreting camelid B cells
* No need to build immune-specific libraries ,

» Royalty free for campaigns initiated in 2022
VHH / sdAb

In camelids, VHHSs are derived from IgG subclasses of IgG2 and 1gG3.
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OVERVIEW OF ABVERIS VHH VIA SINGLE B CELL SCREENING P\abveris

Industry-leading platform for generating VHHs against cell surface receptors

- ~

Schedule

Run1 ~ Day 70 . . . .
RUN2~Day@0 b----—--=--- Immunized alpacas maintained & reserved for future screens if necessary ------------ >

4

Run 3 ~ Day 110

4

Engineering &

2 - 3 months <—— Single B Cell Screening (1 - 2 Days) ——» 1 -2 weeks 4 - 6 weeks — Develo?;bigty Asls:efsment —_—
— 8 weeks

| izati Antibody Secreting B Based

mmunization B Cells eacon-Base
& Assay e ‘ Single B Cell

Optimization

Recombinant Humanization

Sequence

Developability

Expression &
Validation

Isolation Assessment

Recovery

Screening & Optimization

Multi-strategy Alpaca Production Bleed & Sequential, multiplex assays VHH Sequence Expression as VHH-Fc Bulk, rapid humanization A suite of biophysical
Immunization, Reagent PBMC Isolation Bead/cell-based options recovered from single Validation performed for of multiple VHHs at the assessments of
production/labeling, Blocking & function cell sequencing function and cell-binding same time humanized VHH
Assay Scouting
A i i
1 ] ]
1 ] ]
1 ] ]
1 ] ]
i i i
' Repeatboost, R !
bleed & screen
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ABVERIS SINGLE B CELL SCREENING PLATFORM I\abveris

Optimized, Beacon-based screening for the rapid identification of ideal, rare antibodies

Beacon™

« Tens of thousands of mAbs simultaneously

screened
(f THROUGHPUT  ~100K of B cells screened in a day

« 1,000+ specific hits assayed in many cases

* Multiple sequential screens including on-
% RESOLUTION cell, multiplexed, and functional screens

* Industry-leading resolution among all single
B cell platforms

« Highly flexible assay setups with assay
v £
e CUSTOMIZATION development services offered

Photo credit: www.berkeleylights.com

= * Project start t ired HC/L
E@ SPEED roject start to paired HC/LC sequence

delivery in as few as 29 days
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SINGLE B CELL DISCOVERY WORKFLOW IN ONE DAY I\abveris

A quick look at the Beacon-based screening process

Loading of B Cells L Screening L Export

» 14K pens per chip «  Sequential, multiplex assays performed to » Export hits for single cell sequencing
* 1 chip =145 x 96-well plates identify hits * Downstream expression and
* 10k+ IgG expressing single B cells loaded Fluorescent readout detected as blooms in validation off-Beacon

into individual nanopens per chip the channels

No bloom (-) Bloom (+)
(No binding) (Binding)
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SINGLE B CELL ON-CHIP SCREENING CAPABILITIES PNabveris

Unique techniques constructed for traditionally difficult antigens

Cell Binding Ligand blocking Multiplexed Assay FUNCTIONAL ASSAY

* Multi-pass transmembrane » Receptor blockers * Up to 4 sequential 3-color * Antibody internalization
proteins — GPCRs, ion channels « Competition multiplexed assays * Apoptosis
» Use of adherent cell lines » Neutralization * Species cross-reactivity » Custom assays with
* High homology specificity fluorescent readouts

extracellular loop Anti-lg capture bead

[ \ Antigen with fluor

|

‘ ® ~gKk Ligand with fluor

o M
g

*

¥

Ab Internalization

Ultimate flexibility to run up to 4 sequential, multiplexed assays of choice in the same run
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SINGLE B GELL ON-CHIP SCREENING CAPABILITIES

Examples of Beacon-based on-chip assay deployed at Abveris

Bead-Based Assays

Protein binding

Anti-lg capture bead

IgG from B cell/

Anhgen with fluor

Cell-Based Assays

On-Cell Binding

Antigen on cell surface

Target expressing cell

N
Om ;

Detection antibody with fluor

TWIST

Multiplexed, Cross-Reactivity

Anti-lg capture bead

\ g ¥

Human Antigen with fluor

Cyno Antigen with fluor

Multiplexed, Cross-Reactivity

Target 2 expressing cell
Antigen 1 on cell surface

Target 1 expressmg cell

Antigen 2 on cell surface
GFP-tag Q/ ?
\

&/ Detection antibody with fluor

P\abveris

A Division of Twist Bioscience

Multiplexed, Blocking Assay

Anti-Ig capture bead

\ Antigen with fluor
8

‘ ® ~g¥k Ligand with fluor
0,

Functional Assay

Antigen on cell surface

Target expressing
reporter cell \
%
®

Reporter cell output
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CASE STUDY: ANTI-PSMA VHH DISCOVERY WITH IMMUNIZED ALPACA PN\abveris

Validating Beacon-based VHH discovery workflow targeting prostate-specific membrane antigen (PSMA) m
Phase 1 Phase 2 Phase 3 Phase 4
A Optimization, B -Based Single B Cell S R & s . o
Ve L A -l
Goals of POC Study Results

Validate the immunization protocol and confirm class switch Successfully elicited robust antigen-specific immune responses in
of alpaca B cells to IgG2/3 isotype » alpaca with class switch to IgG2/3 confirmed in as few as 70 days

Successfully screened and identified antigen-specific 1gG2/3 on-
Beacon to guide hit identification and export

e Optimize Beacon screening to identify 1gG2/3 antigen-

specific binders secreted by alpaca B cells

¢

Successfully demonstrated the recovery of VHH sequences and
Establish the sequencing protocol and subsequent recombinant expression of VHH (as VHH-Fc)
expression  productivity of VHH for downstream

e Binding profiles of VHH to the target were validated off-Beacon by

ELISA, Octet BLI and Carterra SPR to show single-digit and
subnanomolar affinities
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POC STUDY: ABVERIS SINGLE B CELL VHH DISCOVERY P\abveris

Successful class switch was observed at Day 70 of immunization m

Phase 1

Assay Optimization,

Immunization & Titer Analysis

e

Immunization Results & Discussion: Figure 1A. Anti-human PSMA-His Titer of Alpaca Sera Figure 1B. 1gG2/3 Secretion Assay by Beacon
. An alpaca was immunized by Anti-human PSMA-His Titer 28 -
recombinant protein of the
PSMA ECD e —e—Day 0 é 80 T
, —e—Day 41 ea
- Titer analyses from alpaca sera e 20 Y SB  ge- l
collected on Day 41, 87, and 97 S 15 —e—Day 87 P+
showed robust immune ¥ 10 —e—Day 97 3 é 20-
i O]
responses (Figure 1A) O s B=
X 4
*  Subsequent Beacon-based 0.0 S 66 S e oS S o 18
single B cell screens confirmed N @Q\ “Q\ Q‘%@QA@Q\@@\ Qg&%@ & ]
detection of IgG2/3 (Figure 1B) RN N S 10 - - - -
. o 73 97 129 153
Anti-sera dilutions Day
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POC STUDY: ABVERIS SINGLE B CELL VHH DISCOVERY

Custom assays by Abveris enabled the identification of antigen-specific IgG2/3 on-Beacon

Phase 2

Beacon-based Single B Cell

Screening

Sequential single B cell assay results:

Assay #1 — 1gG2/3 secretion assay using a
custom bead that was developed at Abveris
(Figure 2A).

Assay #2 — PSMA binding was confirmed by a
custom bead-based assay (Figure 2B).
Combining the results of both assays guides
the identification of PSMA-binding, 1gG2/3+
candidates to export the hits for single cell
sequencing, downstream expression and
validation.

TWIST

Lol

Figure 2A. Assay #1: 1gG2/3 Secretion Confirmation

Anti-alpaca 1gG2/3-AF488

Custom anti-alpaca
capture beads

1gG2/3

FITC Channel

Tdetection

Single IgG2/3-secreting plasma B cell

P\abveris

A Division of Twist Bioscience

Figure 2B. Assay #2: PSMA Protein Binding Assay

PSMA-AF647
Custom anti-alpaca
capture beads
19G2/3 M

05

CY5 Channel

TO Tdetection

Single 1gG2/3-secreting plasma B cell

Twist Bioscience 2022 Non-confidential | 10



POC STUDY: ABVERIS SINGLE B CELL VHH DISCOVERY \\abveris

Sequencing protocol by Abveris led to successful VHH sequence recovery from clones exported from Beacon

Phase 3

Sequence Recovery &

Expression

B Y

Figure 3. Representative VHH recovered from Beacon Screening

g e

H|t |dent|ﬂcatlon and SequenCe Recovery GGSLRLSCAASG==S | = -MRGYMMSVYRQA  GKORELVAS |/ [YGA-ATYAD VKGR A | SRDNAK! TVYLQMISVKFEDTAVYYCHRVD= =~ === == ===~ ASVTHGRGTQVTYS S
GGSLRLSCAASR-=5 | ---MSGYMMSWFROA GKORE SWAS | Y GA-ATYAD VKGRFA| SRDVAKNTVYLOMUSLKFEDTAVYYCHRYD--- === —=---=--~ GQGTOVTVSS
GGSLTLSCLASR-=51---AD|YSMTWHROA GKERE [ VAL LLIHDS -ANYADSVKGRFAV | KDUAKNTWY LRMUNLK EDTATYYCH--=== = === == mmmm == SWGRGTOVTYS S
. . QVOLVESGGGLVON GGSLRL SCAASA-=5 | -—-FSGHAMAWYROA" GKQR EMVAG | TRGGA-THY EDSVKGRFT | DRDNYKNTMY LOMUS LK EDTAVYYC GOGTOVTVSS
. Selected h|tS |dent|f|ed On—BeaCOI’] were OVOLVESGGGLVH GGSLRLSCVASARGS | - - -FSFDAMAWYRTA GKORELVAS | | 5DGS-THYADSVKGRFT | SRDNAKNTVYLGI NSLK EDTAVYYC GOGTQVTVSS
. . QVQLVESGGGLVAN GGSLRL SCAASG-=5 | -—-F5 | HVMGHYRQA™ GKORE LVAAGTSGHR - IYADSVKGRFT | SRODAENTVYLOMUSLK  EDTAVYYC GOGTOVTYSS
eXported for S|ng|e cell sequencing {[ QVQLVESGGDSVE N GGSLRLSC IASG-—ET---A" | IFMEWYRRA GKQRDLVAS | KRDGSHEWY LDDVKGRFT | 5 SDVAKNANWY LOMDNLR - EDTAVYYC GOGTOVTVS S
v 5GGG5VQNGGSLRLSCTAST--TV---F5 | YAMGWYROATGKQRELVAG | Q5DGK - | TYADSVKGRF | | SRDNAKNTVYLQMNGLR EDTAVYY( GQGTLVTVSS
al SGGGLVOAGGS LML SCAASG--SM---10| FKMGWYRQ | GNORE L VATATRGGS - TDYADSVKGRFTVSRDVAKNTVYLOMS 51K EDTAVYYC GOGTOVTVSS
QVQLVESGGGLVO N GGSLRLSCVASG-=5 | ---FTHYTVGAYROA GKORE LVAT | TRGGS -TDYADSVKGRY | |DRDVAEKTAYLQ | NSLK EDTAVYYC SWGOGTOVTVSS
* VHH seguences were SUCCGSSfUlly QVOLVESGGGLVOI GESLRLSCTA YSDGM---F5LRTMAWYRQA ' GKQRE LVAT IDNTED-TTYVEAVKGRFT | TRDNDKKAVYLOMUNLK  EDTAVYY( GQGTRVSVSS
: QVQLVESGGGELVA I GGSLRL SCVASG-=5 1 ---L5TLLMGWYRQY GKQREFVAD | TRGGS -VTYAE SVKGRFT | SRDYAKKTVYLOLDSLK EDTAVYYCHTGAN A GOGTOVTVS S
recovered from |gGZ/3 Secret|ng B cells [ QLOLVESGGGLVOI GGSLRLSCAASG--5 | FGDFSQYTMAWYRQA” GKERE FVAR | SAGET-RDYADSVKGRFT | SANYAKNTVYLOMIGLKREDTAVYYCMODRE - GOGTOVTVS S
il QVOQLVESGGGLVOF GGELRLS SWYROVGKERE LVAK | R | GD-TMYADSVKGRFT | SRDUAKNTVYLOMUALK  EDTAVYYCHAYSAVAD - GOGTOVTVS S
QVQLVE SGGGLVOAGGSLRLS VROV GKERELVAR | TSGGD-TDYAS SVKGRFT | SRDNTKNSVYLOMTHLK  SDTALYVCUWGFSYSDL 5 --EGY----EYNYQGAGTQVTVSS
; QVQLVESGGALVA GG5LTVSCAASG-—FT---FTDYAMVIWYRQA GKEREMVAAVSRE SGSTYYVDSVKGRFT | SRDNAKNLVILOMIS LI EDTGVYYCHAVHNGS SWT-—R--=---= FIUSWEAGTOVTVAV
* VHHs were expressed in the format of VHH- QLOLVESGGGLVHI GGSLRLSCATSG--FT---LDHFAI TWFRQA GKEREGVSC | SASGANTOYAS SVKGRFT |DRDVDKRTVYLRMUSLK EDTA|YSCAARLATY DT--CVMGLTHOYNYRGOGTOVTVSS
i i i QLOLVESGGGLVA GGSLRL SCAASG--D5---LIVYHI GWFROA  GKEREGVSC | SASGRITHYADSVKGRFT | SVDNAKNTAYLOMUSLK EDTA | YYCAADGAL TTSVOGL CAARWRRREWGOGTOVTVSS
Fc with an average yleld of 06mg ata hlgh QLOLVESGGALVOFGGELTLS FROA GKEREL | 5C 1 AGKDDDTFYSDS | KGRFT | ARDDSRIRAYLOMNNLE  EDTAKYYCAADSSRL YF--CORA---5YDSWGOGTOVTVS A
i i QLOLVESGGGLVAI GGSLRLSCVVSG-—F/ ---LDDYAI GWFRLA GKEREGVSC | SRSDGDTYYEDSVKGRFT | SRDNAKNTAYLOMUS LK EDTAVYYCAATRE | TTVQ--ARCVVIN-GYDHNGOGTOVTVSS
throughpUt scale using a transient HEK QLOVVESGGGLVO I GGSLRL SCAASG-—FT---F5SYAMSWYRQA GKEREW| 5G| NSGGEYTSEADSVRGRFT | SRDNAKNTVYLOMUSLK EDTAVYYCAKAD--K WA--VRSE--EYDYWGOGTQVTVSS
expression SyStem 5 GGSLRLSC SWYRQAPGKEREW| 56 INSGGE ¥ TSEADSYRGRFT | SRONARNTVYLOMNSLKP EDTAVYYCAKAD--K £ -~EYDYWGAGTOVTVSS
GGSLRLS YROA"GKEREW| 5G| N5GGEYTSEADSVRGR DUAKNTVYLOMUSLK EDTAVYYCAKAD--K E--EYDYWGOGTQVTVSS
Qv GGSLRLSCAASG-—FT---F5SYAMSWYRQA X GKEREW 5G| NSGGEVTSEADSVRGH DUAKNTYYLOMUS LK EDTAVYYCAKAD--K E--EYDYWGOGTOVTVSS
QVQLVESGGGLVAI GGSLRL SCAASG-—FT---F5SYAMSWYRQA GKEREW 5G| N 5GGE YTSEADSVRGE DUAKNTVYLOMUS LK EDTAVYYCAKAD--K WA E--EYDYWGOGTQVTVSS
QVQLVESGGGLVAI GGSLRL SCAASG-—FT---F5SYAMSWYRQA GKEREW 5G| N 5GGE YTSEADSVRGE DUAKNTVYLOMUSLK EDTAVYYCAKAD--K ~EYDYWGQGTQVTVSS
QVQLVESGGGLVAI GGSLRL SCAASG-—FT---F5SYAMSWYRQA GKEREW 5G| N 5GGE YTSEADSVRGE DUAKNTVYLOMUS LK EDTAVYYCAKAD--K W E--EYDYWGOGTQVTVSS
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POC STUDY: ABVERIS SINGLE B CELL VHH DISCOVERY

P\abveris

A Division of Twist Bioscience

Validation of recombinantly expressed VHH-Fc warrants the quality of Beacon workflow to generate high-quality hits m

Figure 4A. Validation #1: Recombinantly expressed VHH-Fc were
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validated to bind recombinant PSMA ECD protein
Anti-PSMA ELISA

B human PSMA-His (+)

H rrelevant His-Tagged Protein (-)

one 22
one 23

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

Phase 4

Binding Profile Validation

J=s

Figure 4B. Validation #2: Recombinantly expressed VHH-Fc validated by Carterra SPR show single-digit
nanomolar and subnanomolar affinities to recombinant PSMA ECD protein

Carterra SPR Validation Results:

Ko = 0.67nM
106 o— g;;g /
Clones of single-digit and B0
subnanomolar affinities were - w T 50 S
identified (left) “3 I () ) Tme ) R =BG
- ° °® 7 - e R

Representative kinetics X 4044 ® 34 5
sensograms showing mAb k : §%
binding to PSMA recombinant ] S i ' 0
protein are shown (right) T R S 2

103 104 10% _ 40
Validated route for high-affinity ky (M7's™) fu

VHH discovery

0 300 600 900 1200 1500 1800 2100 2400
Time (s)
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ABVERIS
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P\abveris

A Division of Twist Bioscience

successful mADb discovery campaigns
against surface receptors

of our partners return for
additional campaigns

mAb candidates discovered by Abveris
have proceeded to clinical trials

days required from immunization start to
antibody sequence for a single B cell campaign

weeks required from immunization start to
antibody sequence for a hybridoma campaign
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PARTNERSHIP MODELS DESIGNED TO EMPOWER EVERY TEAM

Flexible and dynamic partnership structures for diverse antibody discovery teams

o= o ??P
i -O-?-O-O-O-

= IO 6 6
FEE-FOR-SERVICE SUCCESS-BASED MILESTONE

lllllllllll

PNabveris
=I+‘.
VEsO
EQUITY-BEARING
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