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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®, Absci logo mark (      ), 
SoluPro®, SoluPure®, and Bionic SoluPro® are Absci registered trademarks with the U.S. Patent and Trademark Office. We also use various other t rademarks, service 
marks and trade names in our business, including the Absci AI logo mark (      ), the Unlimit with us mark (                      ), the unlimit symbol (                        ), Bionic protein , 
Bionic Enzyme , Bionic Antibody , 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 intellectual property of their respective owners. Use of these marks/trade names does not imply affiliation, 
endorsement, or sponsorship of any kind. 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.

Disclaimers
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Outline

from absci_library import codon_optimizer
library  = codon_optimizer.reverse_translate(library)
library .to_csv("covid-antibody-designs.csv")

library .to_wet_lab(assay="ACE")

from absci import de_novo_model
model = de_novo_model.load_latest
antigen = model.load_pdb("7olz.pdb", chain="A")

antibodies = model.predict(antigen, N=300000)

1. AI Drug Creation platform

2. IgDesign : Absci’s wet lab-validated generative inverse folding 

model for designing CDRs from antibody-antigen complexes

3. Functionality and Developability Assessment of Zero-Shot 

Trastuzumab Designs: Going beyond binding affinity to assess 

drug-like properties.
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Integrated Drug Creation platform
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Proprietary wet-lab 
assays generate large 
quantities of high-quality 
data a week for 
generative AI model 
training

Generative AI engine 
to create new 
antibodies and next-
gen biologics

Scalable wet-lab 
infrastructure capable of 
validating  mill ions of 
unique  AI-generated 
designs a week

Iterative cycles enable rapid 

validation of de novo designs

+
continuous improvements to 

generative models

Integrated Drug Creation platform



from absci_library import codon_optimizer
library = codon_optimizer.reverse_translate(library)
library.to_csv("covid-antibody-designs.csv")
library.to_wet_lab(assay="ACE")
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from absci import lead_opt_model
lead_optimizer = lead_opt_model.load_latest()
library.naturalness = lead_optimizer.naturalness(library)
lead_optimizer.optimize(library).to_wet_lab(assay="SPR")
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IgDesign

A deep learning method for 
antibody CDR design
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Bound Structure

Antibody Sequence (CDRs)
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LCDR3

Shanehsazzadeh et al. bioRx preprint Dec 2023

IgDesign - Antibody Inverse Folding
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Bound Structure

Antibody Sequence (CDRs)

LCDR1 LCDR2

HCDR3

Heavy Chain

Light Chain

HCDR2HCDR1
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Shanehsazzadeh et al. bioRx preprint Dec 2023

IgDesign - Antibody Inverse Folding
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● IgDesign: IgMPNN structure 

encoder combined with protein 

language model as sequence 

decoder (LM-Design strategy2)

● IgMPNN: Graph-neural network 

(GNN) antibody-antigen structure 

encoder based on ProteinMPNN3

● ESM2-3B: 3 billion parameter 

protein language model (pLM) used 

as sequence decoder4

Antibody-Antigen 
Complex

IgMPNN

GNN 
Embeddings

Decoded Sequence

ESM2-3B

Cross-Attention & Projection

Sequence Prediction

pLM Embeddings

1Shanehsazzadeh et al. bioRx preprint Dec 2023
2Zheng et al. https://doi.org/10.48550/arXiv.2302.01649
3Dauparas et al. https://doi.org/10.1126/
4Lin et al. https://www.biorxiv.org/content/early/2022/12/21/2022

IgDesign Model1
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● Ab-Ag complexes (PDBs) selected for 8 

diverse therapeutic targets

● Designed libraries for each target. Each 

library consisted of:

○ IgDesign : 100 HCDR3 designs

○ IgDesign : 100 HCDR123 designs

○ Baseline: 100 HCDR3 samples from the 

training set (SAbDab) with matching 

HCDR3 length

● Libraries screened against respective 

targets using surface plasmon resonance 

(SPR)

Shanehsazzadeh et al. bioRx preprint Dec 2023

IgDesign experimentally outperforms baseline
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● IgDesign is able to design 

high affinity binders for the 

IL36R-Spesolimab system

● Many variants are 

competitive with spesolimab, 

with some having 

subnanomolar affinity

Affinity Data for IL36R-Spesolimab HCDRs
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● IgDesign is able to design 

diverse, high-affinity HCDR3 

variants of spesolimab

● Spesolimab HCDR3 

has length 12

Diversity Data for IL36R-Spesolimab HCDRs
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Sensorgrams for IL36R-Spesolimab HCDRs

Shanehsazzadeh et al. bioRxiv preprint Dec 2023

● Absci's HT-SPR is powered by 

the Carterra LSA platform

● Able to screen thousands of antibody 

designs on a weekly basis

● HT-SPR enables rapid assessment of 

models with high quality data
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1. IgDesign is an antibody inverse folding 
model developed by combining:

• Ideas from protein inverse 
folding models and language 
models such as LM-Design, 
ProteinMPNN, and ESM2

• An antibody-specific framing of 
the problem with antigen and 
antibody framework (FWR) 
sequences provided as context

• Fine-tuning on antibody-antigen 
complexes

IgDesign : An Experimentally-Validated Inverse 
Folding Approach to Antibody Development

2. IgDesign is able to consistently 
design binders against a diverse set of 
therapeutic antigens with 
confirmation using SPR via Carterra
LSA platform

3. Demonstrating the success of 
antibody inverse folding is key to 
advancing the field since models such 
as IgDesign can be broadly applied to 
antibody development efforts
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Trastuzumab-HER2 zero-shot binder design
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Target engagement on cells 

(cELISA)

Effector Function 

(ADCC)

Self aggregation (AC-

SINS)
Polyspecificity

(ELISA)

Expression
(HEK titer) 

• We took 11 candidate HCDR3 trastuzumab variants with high affinity to HER2 and screened them as 
mAbs for functionality and developability

• Epitope mapping via alanine scanning HT-SPR was enabled by Carterra LSA platform

FcRn binding
(Chromatography)

Hydrophobicity
(Chromatography)

Epitope 
mapping
(HT-SPR)

Cross-
reactivity
(HT-SPR) 

Stability 
(DSF)

Therapeutic and functional benchmarking of 
AI designed libraries
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Green: increased potency; Red: developability flag

AI designs are generally developable with 
comparable or better potency than trastuzumab
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Epitope mapping using HT-SPR and the 
Carterra LSA Platform reveals a functionally 
superior variant

Epitope maps of high affinity AI-designs compared to trastuzumab

Cell Surface Binding

ADCC

Epitope mapping reveals molecular determinants of improved cellular function

Trastuzumab WT

Candidate #2 (most potent)

Epitope hotspot controls potency
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Designing and 
validating novel 
antibodies 
using zero-shot 
generative AI

Used artificial intelligence to simultaneously 
optimize multiple parameters important to 
drug discovery and development
(Bachas et al. 2022)

in vitro validated antibody design against 
multiple therapeutic antigens using 
generative inverse folding model
(Shanehsazzadeh et al. 2023)

D E C  2 0 2 3

A U G  2 0 2 2

Functional wet-lab validation of novel 
antibodies designed using zero-shot
generative AI - demonstrating the potential 
to go from target to therapeutic antibody 
at a click of a button 
(Shanehsazzadeh et al. 2024)

J A N  2 0 2 3 - U P D A T E D  J A N  2 0 2 4
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Absci’s work is enabled by interdisciplinary 
talent and resources

Trademarks, service marks or trade names referred to herein are the intellectual property of their respective owners.

Use of this IP does not imply affiliation, endorsement or sponsorship of any kind



This revolution is
only just beginning.
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