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Nature

Single 30aa CDR = 20³⁰ ≈ 1.07 × 10³⁹

Reading nature is just the beginning
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Now AI let’s us generate entirely new biology
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Wet Lab Final Drug
Dry Lab: AI 

“Make me an 
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Turning code into biology 
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Wet Lab Final Drug
Dry Lab: AI  

“Make me an 
Antibody against 

PDL-1”

From just 2 models to 382: AI discovery has exploded

explicit 
PREDICTED
sequences

Protein Structure prediction
● AlphaFold
● RoseTTAfold
● ESMFold
● OmegaFold
● ColabFold

Antibody/Protein design
● ProGen
● Astro
● DeepAB
● AbDesign

● ProteinMPNN

Binding prediction
● DiffDock
● EquiBind
● DeepBind
● GNINA
● ESM-IF

LLMs/Foundational Models
● EVO2
● ESM-2

● RFdiffusion

● ProGen2

● TAPE

DATA to train the 
model



Wet Lab Final Drug
Dry Lab: AI  

“Make me an 
Antibody against 

PDL-1”

AI workflows demand a new generation of synthetic DNA

explicit 
PREDICTED
sequences

Reliable quality
Confidently assign sequence 
to action with precise DNA

Scalable to projects
Don’t limit training and validation 
due to synthesis limits

No design limitations
Make exactly what the model 
suggests without compromise

High speed synthesis
Iterate at a rate of days, not 
months

DATA to train the 
model



This is where Twist comes in



>32M
oligos per day capacity

3M Genes per year

petaflops (quadrillions of calculations per second)

AlphaFold2 trained on: ~170,000 protein structures

ProteinMPNN training set: ~25,000 protein chains

ESM-2 (Meta): trained on 250 million sequences

The compute is massive — your DNA has to match it



One portfolio for 
every AI-driven 

experiment
(not only)

High quality DNA to not train on 
synthesis errors or biases

Explicit sequences as designed 
by AI

Scalable to generate enough 
data for model training

Fast TAT to quickly iterate 
through design cycles



>32M
oligos per day capacity

3M Genes per year

170 nts

250 nts

Twist Oligos            350 nts

Multiplexed Gene Fragments   500 bp

Up to 959% longer

More design possibilities than atoms in the universe

Complex sequences and GC content ready

Any scale

Direct synthesis of 500mers

Gene Pools (Early Access*)                                  1800 bp

VH, VL, VHH, Miniproteins / AAV / Promoters

Paired Heavy+Light Chain Libraries (scFV); Precisely Paired Bispecific VHHs

Paired TCR

Paired or Unpaired CDRs / CRISPR / MPRA



100bp
>1000 CRISPR screens were performed 
with Twist Oligos. Any flavour and scale

300bp
To screen functional protein domains 
through tiling libraries

500bp
First (short)gene length FGX screen to 
optimise pol III promoters

Oligo length that sets trends, not follows them



AI 

DNA synthesis

CDR1 CDR2 CDR3

Multiplexed Gene Fragments – Up to 500 bp 



Twist can support AI driven workflows from from training to model execution

Phage 
Display 
10^10

AAV 
Capsid
10^9

Deep 
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Scanning 

10^6

MPRA
10^6

Validatio
n

10^3

DNA synthesis

Training

AI Wet Lab

Model Execution







“This was only possible with a massive combinatorial library of large DNA components, as each components were distinct 

protein sequences - not similar by mutation”

Twist DNA Library 

of thousands of 

CAR variants

Tested thousands of full 

CAR architectures in 

T Cells simultaneously

Full CAR 

Optimization 

Cell Killing

Proliferation

Activation

Component Contribution 

to T Cell Performance
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T cells expressing each different CAR were measured in 

a pooled context, for 3 different cellular properties. 

Full CAR Optimization 

This enabled Serotiny to:

Evaluate T Cell performance when 

expressing a diverse set of CARs
1

Calculate rules & relationships between 

CAR components
2

Quantify the contribution of each component 

to the cell’s performance
3

Domain 1 Signal Sequence

D2 scFv

D3 Hinge

D4 Transmembrane

D5 Costimulation

D6 Activation

Chimeric Antigen Receptor

~500AA

T Cell

Serotiny partnered with Twist 

to construct libraries of DNA encoding 

CARs built as combinations of large 

domain components for extracellular 

optimization and full CAR optimization.

Serotiny designs and evaluates therapeutic Multi-Domain Proteins 

in a high-throughput manner, in their native cellular contexts.



Twist can support AI driven workflows from from training to model execution
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Automate antibody 
design and 
characterisation

Validate AI generated 
Cas9 PAM variants

Test every possible CAR 
signalling domain - in 
combination

Synthetic DNA that scales with your needs





Sneak Peek: Twist mRNA tools — soon including mRNA.
Right-sized DNA and mRNA for every step of the IVT workflow.  

● IVT vectors with T7 promoter, hBG UTRs and 120 nt poly A
As fast as 4 business days when ordered as express genes
50 ng  - 1 mg scales

● Ready-to-use linear template 
10ug scale for early IVT experiments in as few as 5 bd 
No limit in the number of designs 

● 100 ug or 1 mg scales
As few as 7 bd
Included QC (sequenced template, dsRNA, purity, yield) 

Throughput - no order limit and no TAT difference based on order size

TAT - faster than the ‘Rush’ service from the competition

Flexibility - Order DNA and RNA in the same order, customize each sequence

Easy Ordering - Replacing manual forms with a brand new sequence designer

Complexity - The biggest hurdle, we are pushing the limits further than ever before 
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ANTIBODY CHARACTERIZATION





https://www.twistbioscience.com/sites/default/files/2024-09/TWIST-CRR-2024-FINAL-v2 DIGITAL.pdf

