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o - ~ w [ <Xl =]
7'- j/ﬁ&(i?i (L_ AWS J:_CEFJ’ i DJ BE EvolutionaryScale Launches with ESM3: A
(AWS Ma I’kEtp la Ce) Milestone AI Model for Biology

), -H&E 4% AWS J:@?Eyﬂl@b‘ EXT

June 25, 2024

[MEDIA ALERT]

|
| D
I B b L_ ESM3 Simulates 500 Million Years of Evolution to Create New Fluorescent Protein

o A S M k New York, NY, June 25, 2024 - EvolutionaryScale, a frontier Al research lab for biology, launched today with
Mmazon >ageiviaker Y 9 v

ESM3, a milestone Al model capable of generating novel proteins. ESM3 generated a new Green Fluorescent

Protein (GFP), a process that would take 500 million years of evolution to occur naturally. This milestone
 Amazon Bedrock

generative Al model allows interactive prompting to create proteins, empowering scientists to advance

Q applications from drug discovery, and materials science, to carbon capture.
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Data-driven medicinal chemistry research workflow i AWS Cloud

Our Digital Transformation (DX):
Provides a platform for medicinal chemists to make data-driven decisions

Exploratory Hit discovery  Hit-to-lead / Lead optimizat

& VPC . Private subnet

AWS ParallelCluster Amazon FSx for Lustre
Make

Real
Disease

88 - —

- Internet
Client ;
Biometricians i AR Internetjgateway

DMTA Clinical
of

‘ { cycle candidate
interest - Design . Analysis

§ : } Cyber l
\ / virtual Compound

MTA

Evaluation Generation

- cycle V

Prediction

Private subnet ’

' . Head Job | ] Nextflow
. Task Job

Amazon ECR Output Data

S Nextflow
AWS Batch 23.10.0 AWS Batch Task Jobs

Hit discovery: Supporting the hit confirmation : ‘ )8

Public Data | : InputData

Hit-to-lead / Lead optimization: IP generation with data science '
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https://d1.awsstatic.com/local/health/221025_CBI_DS.pdf
https://d1.awsstatic.com/local/health/221025_CBI_DS.pdf
https://aws.amazon.com/jp/blogs/news/aws-summit-japan-2024-daiichisankyo-drug-discovery-research-cloud-platform/
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https://www.youtube.com/watch?v=a2sru4djTL4

Evozyne #&: “Lab in the loop” MDA

e« JITVWBNTCOWMEIEHERZHBEIC, pM (LT 4 — R\ O I B35 0)L 2R
. F)\DEEETDIZSH(C. NVIDIA BioNeMo Framework Z AU\ T pLM Z %

Amazon SageMaker £® IDE ZFHW\T. EFJ)LEF - EBEBEROA—T AL —23>
IDE i'5 A>T FA A= - REEFTILICTOTEXR

-~ Amazon EKS (Elastic Kubernetes Service) F CEEBET)LDOFEZZEIT

Evozyne’s Machine Learning Platform: Mew ‘Lab-in-the-loop’ Paradigm for Leveraging Generative Al in Drug Design

A Machine Learning Platform needs to ( Fully managed service platform ) Fine-Tune NIMs
tackle any or all of the following: " DNA
» Plug and play with publicly available container Foundational Model Initial - Transcriptome

+ Experiment tracking images and pre-trained models - Data Loading Candiditen Experimental Screen - Cell Images

* GPU compute orchestration : A » Asingle IDE for running notebooks and - Optimized Training - Small Molecule
2age . .
« Data and model versioning i pipelines Struc

Evozyne's Mew Platform

J ‘ We developed our own ML platform using bespoke open-source tools running
2 a on AWS infrastructure, named Mew
METAFIOW argo , _ _
* A ML platform tailor-made for our unique approach to generative Al drug

discovery
* A software platform that combines the power of NVIDIA BioNeMo and our

GitHub kubernetes own internal models
A protein data store specific to our in-house lab capabilities BioNeMo: Pretrained Model Stack | SageMaker: Compute & Orchestration | S3: Storage

* Interactive analysis (notebooks) * Centralized management of data and models
= Model deployment and inference ~
-— ? - O O ' l '

EVOZYNE ® %

https://www.biorxiv.org/content/10.1101/2023.01.23.525232v1
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https://www.biorxiv.org/content/10.1101/2023.01.23.525232v1
https://www.bio-itworldexpo.com/ai-pharma-biotech
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https://aws.amazon.com/jp/solutions/case-studies/a-alpha-bio-case-study/

Janssen Biotherapeutics #k: Al EIZEATRADC TR
AWS @ Gen Al Innovation Center &DOX[EIAFE

LM-GVP: an extensible sequence and EGGNet, a generalizable geometric

structure informed deep learning deep learning framework

framework for protein property for protein complex pose scoring

prediction . EGGNet* EWSEBFBIL—LD—T%

. LM-GVP* FW\SEBEB I —AT—I%k BEL, F2)I\OEEGHRD Ry FIR—X
BEL., 92/ \UBOHEEFRILE DAIPITZ2E

. JL—AT—2(F pLM & GNN 513 - IUIINDEDLREMETFAIZ 12 %ilE

Atomic resolution 8inding pocket/ Graph-ot-Graphs
representation
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- Graph partitian by
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*Language Model - Geometric Vector Perceptrons *EqQUIVAr
: . ! quivariant Graph of Graphs neural Networks,
https://www.nature.com/articles/s41598-022-10775-y https://www.biorxiv.org/content/10.1101/2023.03.22.533800v1
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https://www.nature.com/articles/s41598-022-10775-y
https://www.biorxiv.org/content/10.1101/2023.03.22.533800v1
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Protein Complex Analysis with AlphaFold-Multimer

Table of Contents

0. Install Dependencies

stall ~U -q -r notebook-requirements. txt

- fA3E& (L. SageMaker Notebook #EFHT
TITDIRAZES RS

- ITEEHGE EFF7>TL—hEEDSZET
FSEE (CHEEEB]RE

1. Create Target
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https://github.com/aws-solutions-library-samples/aws-batch-arch-for-protein-folding

MIELUTWBERFILIUXA

- MSAZN—XEUBETFH - Denovo ¥ >/\UEESE
- AlphaFold 2 (DeepMind) -  RFDiffusion

- OpenFold (Columbia University) (University of Washington)

. T =sEr= « ProteinMPNN
i:gg%g;&;;ﬁﬁ (PLM) Z (University of Washington)
- FyF2IOY-iL

-« OmegaFold (Helixon US)

- ESMFold
(Meta Fundamental Al Research)

- DiffDock
(Massachusetts Institute of Technology)

aws-solutions-library-samples/
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. aWS_ b atC h - a rC h —fO r_ D rOtei n —fO l.d i n q 24

N1



https://github.com/aws-solutions-library-samples/aws-batch-arch-for-protein-folding
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https://github.com/aws-samples/alphafold-protein-structure-prediction-with-frontend-app
https://aws.amazon.com/jp/blogs/news/running-protein-structure-prediction-at-scale-using-web-interface-for-researchers/

 FEBEILENCE

RN

<4

ZHRRIREBEETIIVLEEZHEITSHT

EDLIICRFA - DTV hDEEZEDHDIH ?

O HF{E - RO—FEUF

LC

AWS O —EX - W—)L «- ERY > T) L% FE]
HETST)LDI7Y T5— MBI DI2SHDEF

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved

8 - 12 i

30



‘*EBEibtm:t

N

Q‘; SEREBETILELERITZHT
=0 EDELSICRSA - DTV bDEEZEDHDH ?

O #WFE - RA—5EUF+
(@ F—5iER ]

aws
2



 FEBEILENCE

ZHRRIREBEETIIVLEEZHEITSHT

EDLIICRFA - DTV hDEEZEDHDIH ?

@ F—7iER

EEROBADT —5ZERA U
RMDETIZEEICRBSHRAIYAX

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved

32



X CADETHBEDES

EWENEA>H—TJ1—R + RT—FIIIEREEERE

D177V AWS ParallelCluster
Jupyter Notebook AWS PCS
VE—FRXOBYT AWS Batch

CLI AWS HealthOmics

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved

N1



PLM DHRHIIA X : BERY>I )

4 )

AWS ParallelCluster Amazon SageMaker Amazon EKS
DS ASEHDEENEY —)L HmFET oY hIA—A Kubernetes ¥ —= R—EX

_:\ AWS Blog _:\ AWS Blog _:\ AWS Blog

AWSome Distributed Training Amazon SageMaker with Data on EKS (BioNeMo)
(BioNeMo) NVIDIA BioNeMo

J

\_

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
\-/‘7

34


https://aws.amazon.com/jp/blogs/hpc/protein-language-model-training-with-nvidia-bionemo-framework-on-aws-parallelcluster/
https://aws.amazon.com/jp/blogs/industries/find-the-next-blockbuster-with-nvidia-bionemo-framework-on-amazon-sagemaker/
https://github.com/aws-samples/amazon-sagemaker-with-nvidia-bionemo
https://github.com/aws-samples/amazon-sagemaker-with-nvidia-bionemo
https://aws.amazon.com/jp/blogs/hpc/accelerate-drug-discovery-with-nvidia-bionemo-framework-on-amazon-eks/
https://github.com/awslabs/data-on-eks/tree/main/ai-ml/bionemo
https://github.com/aws-samples/awsome-distributed-training/tree/main/3.test_cases/14.bionemo
https://github.com/aws-samples/awsome-distributed-training/tree/main/3.test_cases/14.bionemo
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https://github.com/aws-samples/awsome-distributed-training/tree/main/3.test_cases/14.bionemo
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https://github.com/aws/aws-parallelcluster
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https://www.cbi-society.org/home/documents/seminar/2021t024/20241115.html
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Thank you!

Chiaki Ishio

ciishio@amazon.co.jp
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