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ABSTRACT TWIST BIOPHARMA'S ANTIBODY OPTIMIZATION AND DISCOVERY WORKFLOW

The antibody humanization and affinity maturation process A. Library Generation D. High-Throughput IlgG Characterization
often requires mutagenesis in the CDR and framework regions
by using NNK/NNS/TRIM randomization schemes. These Input antibody sequence into software Twist’'s DNA synthesis platform enables high-
schemes, however, generate a large amount of unwanted Option to use human germline or parent frameworks throughput gene conversion from scFv to IgG in
residues and create downstream manufacturability liabilities. Sean natural diversity for IGHVILS, max SHHC3 min subjecters 3 weeks. Clones are transienﬂy transfected in

ExpiCHO and then purified by Kingfisher and
We used the Twist Antibody Optimization platform (TAO), a Hamilton automation decks. Yield and purity are
custom algorithm to explore the CDR mutation space from confirmed by Perkin Elmer Labchip and analytical Twist Clonal
reference sequence as well as the closest germline. Only G R e 6 i ez HPLC. Gene Synthesis
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NGS-derived human antibody database, combined with single . To 1tully leverage our high-throughput
amino acid scans of HCDR3, are incorporated into the final SiiE| Order oligo pools & _ __ Synthesize and screen lgG production capabllltles, the Carterra
library. Twist’s silicon-based DNA synthesis allows the rapid Lory osversitys template DNA "?fr?fY against target \I g LSA  system quickly assessed the
and precise synthesis of antibody libraries that avoid non- EE U _ FEE ' binding affinity and epitope binning of
functional sequence strings, amino acid liabilities, and existing U y - >170 19G variants.

commercial CDR spaces. The libraries also lower the risk of

Immunogenicity for drug discovery pipelines by printing exact Heavy- and light-chain mutational space is derived from the e
sequence strings that match the natural CDR repertoire. parent sequence and the closest germline sequence. All CDR __ L—L — B

sequences must be represented in two or more individuals
We applied the TAO platform to optimize a low-affinity antibody from the NGS database. While the PD-1 TAO library was
to human PD-1. Mutations made from both the parent and derived from a human parental sequence, non-human
nearest germline sequence were checked against an NGS antibodies can be humanized while optimizing the CDR
database from 12 human donors while also suppressing sequences.
manufacturability liabilities. The resulting library was assembled ]
into a phage-displayed scFv library and panned for binding B. Bead-Based Selections - R g‘“ E‘i‘
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binding affinities, comparable to those from commercial anti- \ \ rounds of selection. Bead-
PD-1 antibodies, while maintaining on-cell binding and s binding variants are depleted -
retaining the original antibody-binding epitope. N between each round. Stringency TAO-optimized IgGs Bowr

O\ of selection is increased with demonstrate 100x o
N NS each round, and enrichment Improvement In
NATURAL REPERTOIRE-BASED N s ratios track on-target binding. monovalent binding o

@l@ M L. W o

bind Phage affinity compared to the -
OPTIMIZATION LIBRARY _ _ oarental sequence. The oo™
C. ELISA and Next-Generation Sequencing PD1_TAO1 clone bound

\1{/ sﬁ[r/ Qm(; \W(/ to PD-1 with a Kp of  puear” 25

W( Two parallel methods are 4.52 nM, while others phe

urne  Chimeriation  Wumanization  Human applied for hit identification — HighRes show binding affinities
'ﬁ (/’ traditional phage ELISAs and

of
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MiSeq platforms to identify PD- affinity binders each
Output: 1-specific  binders. ELISAs contain unigue CDRH3
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Using oligo pools to generate synthetic libraries offers "= through each successive 0.1 1 10 100 1000 antibodies, such as
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approaches. Starting with the parental antibody sequence and round rounds mRound s ——=Round s ——=Rounds enriched for off-target or PD-1/PD-L1 Blockade IC50 v. SPR Monovalent Binding Affinity monovalent binding
the closest germline sequence, mutational space is explored background binders were 45 . affinity were  highly
using natural LCDR1-3 and HCDR1-2 sequences derived from . removed. N . correlative.
NGS data from 12 human donors. T 30 | All binders also retained
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and exact sequences are explicitly encoded in the oligo pools. showed that the mutation rate differs from the high-stringency machines for Tm and Tagg, as well SEFE LSS
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The Twist Antibody Optimization platform enables high-throughput,
high-quality biophysical characterization of high-affinity, functional
humanized antibodies. Several of these antibodies show improved

Assembly into other antibody
fragment formats, such as Fab
and VHH single domain
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antibodies are also possible - sl et eiimorent it 3 - . affinity, functionality, and developability relative to approved
with the TAO platform. ~ 50 kD ~ 25kD S 15D - - commercial anti-PD1 biologics. Twist Biopharma has also
’ Condiltion1 Condiltion2 Condiltion3 Condiltion4 developed a GPCR-focused phage display Iibrary that has
o sty o sty demonstrated rapid identification of functional, high-affinity
selections selections a nti bod ies _
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