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Disclaimers
Forward-Looking Statements
Certain statements in this presentation that are not historical facts are considered forward-looking within the meaning of Section 27A of the Securities Act of 1933, as 
amended, and Section 21E of the Securities Exchange Act of 1934, as amended, including statements containing the words “will,” “may,” “anticipates,” “plans,” “believes,” 
“forecast,” “estimates,” “expects,” “predicts,” “advancing,” “aim,” and “intends,” or similar expressions. We intend these forward-looking statements, including statements 
regarding our strategy, internal research and technological development activities, advancements toward in silico drug design, research and technology development 
collaboration efforts, prospects, plans and objectives of management, to be covered by the safe harbor provisions for forward-looking statements contained in Section 
27A of the Securities Act and Section 21E of the Securities Exchange Act, and we make this statement for purposes of complying with those safe harbor provisions. These 
forward-looking statements reflect our current views about our plans, intentions, expectations, strategies, and prospects, which are based on the information currently 
available to us and on assumptions we have made. We can give no assurance that the plans, intentions, expectations, or strategies will be attained or achieved, and, 
furthermore, actual results may differ materially from those described in the forward-looking statements and will be affected by a variety of risks and factors that are 
beyond our control, including, without limitation, risks and uncertainties relating to the development of our technology and our ability to effectively collaborate on 
research, drug discovery and development activities with our partners or potential partners; along with those risks set forth in our most recent periodic report filed with the 
U.S. Securities and Exchange Commission, as well as discussions of potential risks, uncertainties, and other important factors in our subsequent filings with the U.S. 
Securities and Exchange Commission. Except as required by law, we assume no obligation to update publicly any forward-looking statements, whether as a result of new 
information, future events, or otherwise.
Market and Statistical Information
This presentation also contains estimates and other statistical data made by independent parties and by us relating to market size and growth and other industry data. 
These data involve a number of assumptions and limitations, and you are cautioned not to give undue weight to such estimates. We have not independently verified the 
data generated by independent parties and cannot guarantee their accuracy or completeness.
Trademark usage
This presentation/document/webpage contains references to our trademarks and service marks and to those belonging to third parties. Absci®,               , SoluPro® and 
SoluPure® are Absci registered trademarks with the U.S. Patent and Trademark Office. We also use various other trademarks, service marks and trade names in our 
business, including the Absci logo mark (     ), the Absci AI logo mark (      ), the Unlimit with us mark (                  ), the unlimit symbol (                   ), Bionic Protein, Bionic 
Enzyme, Bionic Antibody, Bionic SoluPro, Denovium, Denovium Engine, Drug Creation, Integrated Drug Creation, HiPrBind, HiPrBind Assay, Translating Ideas into Drugs, 
Translating Ideas into Impact, We Translate Ideas into Drugs, and We Translate Ideas into Impact.  All other trademarks, service marks or trade names referred to in this 
presentation/document/webpage are the property of their respective owners.  Solely for convenience, the trademarks and trade names in this 
presentation/document/webpage may be referred to with or without the trademark symbols, but references which omit the symbols should not be construed as any 
indicator that their respective owners will not assert, to the fullest extent under applicable law, their rights thereto.
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~2062 mAb CDR variants1 exceeds ~1080 atoms in the universe2

1Assuming 62 positions (6 unique CDRs of approximately 7-13 residues in length) to vary with 20 possible amino acids per position
2https://www.thoughtco.com/number-of-atoms-in-the-universe-603795

Biologic drug discovery is a complex combinatorial challenge
The Problem
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Subset of biologically 
viable mAbs

Only a subset of these sequences are biologically viable
(i.e., sequences that are developable, non-immunogenic, etc.)

Biologic drug discovery fails too often
The Problem
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High throughput wet lab screening samples a very small fraction of 
possible sequences, many of which are not suitable drug candidates

High-throughput 
wet lab screening

Only 4%* of drugs make it from 
discovery to regulatory 
approval

*Paul, S., Mytelka, D., Dunwiddie, C. et al. How to improve R&D productivity: the pharmaceutical industry's grand challenge. Nat Rev Drug Discov 9, 203–214 (2010).  

Biologic drug discovery fails too often
The Problem
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Proprietary wet lab data combined with AI enables Absci to explore
more of the right sequences

Absci unlocks AI for biologics
The Solution
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Absci’s active learning cycle accelerates the discovery and 
generation of optimized protein biologics

§ Deep collaboration between AI and wet lab 
scientists leads to the synergistic development of an 
integrated platform

§ Iterative cycle: wet lab and patient sample data 
feed our AI models to continuously train and 
improve predictions

§ Absci’s integrated AI and synbio platform discovers 
and develops biologics in our SoluPro™ strain, that 
can be adapted for nsAA incorporation

7

Integrated Drug Creation™ platform

Target Discovery 
technology

Synbio
platform

Proprietary
data

Denovium™ AI engine
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Active AI learning improves cycle time and success rates 
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AI predictability 
improves every cycle

AI guided library of 
molecule variants

SoluPro® strain

+

ACE Assay technology

Affinity

Ti
te

r

Desired
variants

Mid-throughput 
biophysical characterization
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Absci has built an industry-leading data-centric platform for 
scalable, AI-enabled protein biologic discovery
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De novo discovery in silico
target -> lead

Lead optimization in silico
lead -> drug candidate

Novel antibody and 
target discovery
patient immune response  -> lead

Manufacturing cell line

Multiparametric optimization: 
affinity, specificity, expression, 
solubility, naturalness

Bionic SoluPro™ strain
drug -> incorporate nsAA

Our end-to-end platform uniquely positions us to support the needs of our partners in multiple 
ways to overcome increasing drug complexity and develop the best drugs for patients

nsAA-containing drug

Discover novel antibodies for 
your selected target 

Optimize your antibodies 
characteristics

Find patient cohort 
specific targets

Incorporate site-specific 
chemical handles



Data Presentation, October 2022

Unoptimized 
CDR

CDR optimized for 
higher affinity

10

Absci’s AI models for in silico biologic drug design

De novo discovery in silico
target -> lead

Lead optimization in silico
lead -> multiparametric optimization -> drug candidate

affinity and naturalness 
(developability, expression…)

Antigen target De novo designed drug 
candidate
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Unoptimized 
CDR

CDR optimized for 
higher affinity
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Absci’s AI models for in silico biologic drug design

De novo discovery in silico
target -> lead

Lead optimization in silico
lead -> multiparametric optimization -> drug candidate

affinity and naturalness 
(developability, expression…)

Antigen target De novo designed drug 
candidate
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AI-guided lead 
optimization
Solutions to optimize affinity and mitigate 
developability issues
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Parental mAb mAb with 
desired affinity

An academic publication illustrated the ability to predict binary 
binding of trastuzumab variants to Her2

Goal

Binary binding predictions

Publication demonstrated 
success of ML in classification 
of antigen binding by 
trastuzumab variants

Binary 
output
layer

Optimization of therapeutic antibodies 
by predicting antigen specificity from 
antibody sequence via deep learning
Derek M Mason 1 2, Simon Friedensohn 1 2, Cédric R 
Weber 1 2, Christian Jordi 1, Bastian Wagner 1, Simon M 
Meng 1, Roy A Ehling 1, Lucia Bonati 1, Jan Dahinden 1, Pablo 
Gainza 3, Bruno E Correia 3, Sai T Reddy 4

Nature Biomedical Engineering doi: 10.1038/s41551-021-00699-9. Epub 2021 Apr 15.

Predicting Her2 binding of 
trastuzumab variants

Yes

No
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Overview of workflow

Lab assays AI models

M
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su
re

d
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D

Sequence 
variant

In silico experiments

Pr
ed

ic
te

d 
K D

Sequence 
variant

SPRACE

https://pubmed.ncbi.nlm.nih.gov/?term=Mason+DM&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Friedensohn+S&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/?term=Friedensohn+S&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Weber+CR&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Jordi+C&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Wagner+B&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Meng+SM&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Ehling+RA&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/?term=Ehling+RA&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Bonati+L&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/?term=Bonati+L&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Dahinden+J&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/?term=Dahinden+J&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Gainza+P&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/?term=Gainza+P&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Correia+BE&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
https://pubmed.ncbi.nlm.nih.gov/?term=Reddy+ST&cauthor_id=33859386
https://pubmed.ncbi.nlm.nih.gov/33859386/
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Absci developed models with quantitative binding predictions 
for tuning antibody binding affinity

Parental mAb mAb with 
desired affinity

Absci’s quantitative binding predictions

Absci has developed assays and AI models providing

quantitative
binding predictions, thereby enabling genuine in silico affinity maturation

14

Goal Overview of workflow

Lab assays AI models
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We utilize our proprietary ACE Assay to train deep learning 
models for AI-augmented antibody optimization 
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1. Strains expressing unique 
antibody sequence variants

3. Screen and sort by flow cytometry 4. NGS

2. Fix and permeabilize cells and 
add labeled probes

5. ACE Assay scores (affinity)

D
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ACE score ACE scoreEx
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Binding

Labeled scaffold-binding 
protein reports 
specifically on titer

Labeled antigen 
reports on affinity
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Accurate high-throughput experimental data required to 
successfully train a predictive AI model

There is a strong agreement between our high-throughput ACE 
Assay scores and SPR-derived –log10 KD (Pearson R = 0.84)

16

SPR -log10KD

AC
E 

sc
or

e

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Three affinity prediction models were trained based on ACE 
Assay and SPR data

17

Dataset trast-1 trast-2 trast-3

Design Random sampling of 
combinatorial space

Uniform sampling by 
affinity from trast-1 
dataset

Random sampling of 
combinatorial space per 
mutational load bin

Mutated CDRH2 positions - - 10 (55-66)

Mutated CDRH3 positions 8 (107-114) 8 (107-114) 10 (107-116)

Mutational load Up to double mutations Up to double mutations Up to triple mutation

Allowed natural AAs 19 (no Cys) 19 (no Cys) 19 (no Cys)

Combinatorial space 9,217 9,217 6,710,401

Screening ACE SPR ACE

Number of 
mutations 
in AA 
variants

1
2
3
4*
5*

142
8,789
-
-
-

23
191
-
-
-

315
4,054
44,704
1,992
1,530

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.

* denotes that sequences were not in the training set
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Deep learning models trained with the ACE-generated trast-1 
dataset contained a 104 hypothetical sequence space
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The following data slides on AI lead optimization are from a pending manuscript submission by Bachas, Rakocevic, et al.

FabTrastuzumab mAb

Heavy chain
CDR1 CDR2 CDR3

Light chain

Heavy chain detail
CDR3CDR2CDR1

Amino acids

Hypothetical 
sequence space

Sampled 
space

104

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.

All possible double mutants 
of 19 amino acids in 8 
positions
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Deep learning models trained with the ACE Assay-generated 
trast-1 dataset quantitatively predict antibody binding affinity

19

Predictive performance with a 
Pearson R correlation of 0.97 
- trained on 90 % of trast-1 variants
- evaluated remaining 10 % of sequences

Comparing the inaccuracy of 
measurement to inaccuracy of 
predictions strongly illustrates the 
predictive ability of our models

Strong predictive performance 
against a hold-out set uniformly 
distributed with respect to binding 
affinity

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Models trained with the SPR-generated trast-2 dataset can 
design unseen sequence variants

20

74% of variants were tighter binders 
than the parental antibody
- trained with the SPR-generated trast-2 
dataset

Evaluating the power of our AI 
models
1. tasked model trained with trast-2 

dataset with designing sequences 
spanning 2-orders of magnitude 
of equilibrium dissociation 
constants

2. Found an agreement between 
predictions and validations

3. Assessed the model’s ability to 
design variants with tighter 
binding than trastuzumab

4. Validated 50 sequences by SPR

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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All possible triple mutants of 19 
amino acids in 20 positions (CDR2 
& CDR3)

High-throughput binding scores from ACE-generated trast-3 
dataset expands predictive capabilities

21

§ Combinatorial mutagenesis of up to 3 mutations over ten amino acids each in CDRH2 and CDRH3
§ Sampled less than 1% of the sequence space
§ Measured binding affinity of nearly 50,000 sequence variants
§ Predictive performance of triple-mutant dataset is comparable to the double-mutant library 

(Pearson R>0.9)

Sampled space
Amino acids

Heavy chain detail

... Hypothetical 
sequence space 

0.7x 107

CDR3CDR2CDR1

104 set
(not to scale)

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Models learned to predict roughly 2,500 sequences for every 
sequence in the training dataset

22

We can make predictions with actionable performance using <0.1% of the combinatorial sequence space as 
the training set

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Predictive power is maintained when extrapolating to larger 
mutational load à access to a greater combinatorial space

23

As the mutational load increases, the
model accuracy degrades

Predictions with quadruple mutants is 
slightly lower in accuracy than those 
of triple mutants, but still actionable

Model trained with triple mutants can 
qualitatively predict binding of 
quintuple mutant variants

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Modeling the risk of production, formulation, efficacy, and 
adverse reaction has been a major challenge in the industry

24

• Absci assessed four independent properties of therapeutic antibodies: i) immunogenicity,         
ii) developability, iii) expression levels, and iv) mutational load against naturalness score
• Naturalness is a score computed by pretrained language models that measures how likely it is 

for a given antibody sequence to be derived from an organism of interest, in our case human

Training set of natural 
antibody sequences 

Predictions

Parental 
mAb

Variant 
1

Variant 
2

Variant 
3 Titer

Developability

-+
+
-

Therapeutic 
Antibody Profiler

Reference set

Immunogenicity

Mutational load
Variant 2

Variant 1

Parental 
sequenceNa

tu
ra

ln
es

s
Sc

or
e

Naturalness

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Average naturalness score correlates with lower antibody 
immunogenicity (ADA%) issues and developability success

25

*Therapeutic antibodies and ADA responses from Marks et al, Bioinformatics 37:4041 
(2021)

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.

**Developability failures as predicted by the Therapeutic Antibody Profiler (TAP) for 
round 3-enriched phage display hits from the Gifford library, Liu et al, Bioinformatics
36:2126 (2020)

Antibodies with higher average naturalness 
scores tend to have lower median 
immunogenicity values

More natural antibodies have fewer 
developability failures than antibodies
with lower naturalness scores
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Naturalness is also associated with a higher level of expression 
in HEK-293 cells and lower mutational load

26

Antibodies with high naturalness scores were 
expressed at higher levels than antibodies with 
low scores

Naturalness has an inverse relationship to 
mutational load illustrating the need to actively 
optimize for naturalness

HEK-293 titers of clinical-stage antibodies (Ph2+) from Jain et al., PNAS
114:944 (2017)

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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Identified variants with higher Her2 binding and naturalness 
than trastuzumab

27

We employ pretrained language models to evaluate antibody sequences for their naturalness 
score and apply a genetic algorithm that enables simultaneous tuning of affinity while maximizing 
naturalness

Bachas, S., Rakocevic, G. et al. Antibody optimization enabled by artificial intelligence 
predictions of binding affinity and naturalness (2022) pre-print in bioRxiv.
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§ AI predicted the affinity of unseen variants from libraries generated using diverse mutational 
strategies and combinatorial sequence space

§ Our AI models make predictions with actionable performance using <0.1% of the combinatorial 
sequence space as training set

§ Naturalness is associated with developability metrics and expression titer while it is inversely 
associated with immunogenicity metrics and mutational load

§ It is conceivable to use naturalness as a risk mitigation strategy and prioritization metric for 
variant candidates

Take-home messages

Lead optimization in silico
lead -> multiparametric optimization -> drug candidate

affinity, specificity, expression, 
solubility, naturalness
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Together we can bring better drugs to patients faster by:

29

De novo discovery in silico
target -> lead

Lead optimization in silico
pead -> drug candidate

Novel antibody and 
target discovery
patient immune response  -> lead

Manufacturing cell line

Multiparametric optimization: 
affinity, specificity, expression, 
solubility, naturalness

Bionic SoluPro™ strain
drug -> incorporate nsAA

Our end-to-end platform uniquely positions us to support the needs of our partners in multiple 
ways to overcome increasing drug complexity and develop the best drugs for patients

nsAA-containing drug

§ Unearthing a new target to treat a currently untreatable disease

§ Discovering and/or optimizing a biologic for a validated target

§ Developing a known binder by enabling the addition of unique chemistries
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Just because something hasn’t been done, 
doesn’t mean it can’t be done

Translate ideas into impact™

30




