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Agenda

= Virtual Human Twins in Drug Development
= The Technology Behind the Innovation

= Accelerating your Breakthroughs Together



The Critical Role of HPC and Al in Virtual Human Twins
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The Computational Foundation
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= Computational muscle v\é?‘ Data Enabling continuous learning

= Enabling complex, real-time A'l“..&\ = Creating surrogate models
simulations Sicittal /Y ‘Vl‘ = Supporting feature extraction

= Massive data processing th?ead N = Enhancing model capabilities
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Accelerating Drug Development

S6B r&D perdrug | 12-15 years perdrug | <10% success rate

From bench to

in silico
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7553147/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7553147/




Established Capabilities in R&D

DrugDiscovery &Design 0
Target Identification & Characterization Hit Identification —

Structural Biology and Protein Analysis

Structure Prediction and Modelling Protein Ligand Complex Analysis
Binding Site Analysis Structure-Activity Relationship Analysis

Protein-Protein Interactions

ADMET Prediction and Optimization

Multi-Omics Data Analysis
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Genomics Virtual screening
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( A Computational Chemistry
Structure-based drug discovery
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Al-driven drug discovery
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Removing Bottlenecks in Genomics Processing and Analysis

Drug Discovery &Design
Target Identification & Characterization Hit Identification —

AstraZeneca’s Genomics Data Processing Solution
Runs 51 Billion Tests in 1 Day on AWS using AWS
EC2 (FPGA) instances, AWS Lamda and AWS Batch.
Roche uses AWS HealthOmics to 80% reduction in
analysis time.
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[ Genomics
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https://aws.amazon.com/solutions/case-studies/astrazeneca/
https://aws.amazon.com/solutions/case-studies/roche-healthomics-case-study/

Accelerating Protein Structure Prediction with OpenFold3

Target Identification & Characterization

Hit Identification

Novo Nordisk partnered with AWS and Columbia
University to develop OpenFold3 - a state-of-the-art
protein structure prediction model, using AWS’s scalable
computing resources and cost-effective Graviton
processors.

Al-driven drug discovery
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Enabling Digital Twins: A Multi-Layered Approach

Crystal structure prediction (CSP)

Reduce from 90 to 30 days the time to Identify and characterize potential binding pockets, N
characterize a new target protein using cryo-EM i i ili idati icti
USE getp gcry evaluating their druggability and validating predictions SeviallalsEe e
CASES
Screening a library of 10,000+ compounds (small molecules) against a new target Predict the structure of 500+ protein sequences
WORKFLOWS Structure Based Virtual Screening Cryo-EM Molecular Dynamics

-

CHALLENGES Scale complexity Real-time processing Combining heterogeneous multi-omics data

&

High Performance Computing Artificial Intelligence

TECHNOLOGY
ENABLERS AWS Digital Twin Framework

DATA FOUNDATIONS

PARTNERS
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TECHNOLOGY
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HPC, the Computational Muscle

ENABLERS AWS Digital Twin Framework

DATA FOUNDATIONS

PARTNERS
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HPC, the Computational Muscle

ORCHESTRATION & AUTOMATION ~ AWSParallel Cluster (PC)  Amazon HealthOmics ~ AWS Parallel Computing Service (PCS) ~ New orchestrator/partner solution

COMPUTE
CPU GPU ~Inferentia  Trainium

OPEN DATA
TCGA, 1,000 Genomes, Target, Foundation Medicine...

DATA FOUNDATIONS

STORAGE
o ES R

NETWORKING

PARTNERS
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The Right Technology for the Right Use Case at the Right Time

GPUs Al/ML accelerators and ASICs FPGAs
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ORCHESTRATION & AUTOMATION ~ AWSParallel Cluster (PC)  Amazon HealthOmics ~ AWS Parallel Computing Service (PCS) ~ New orchestrator/partner solution

STORAGE
o ES R

NETWORKING

COMPUTE
CPU GPU ~Inferentia  Trainium

OPEN DATA
TCGA, 1,000 Genomes, Target, Foundation Medicine...

DATA FOUNDATIONS

PARTNERS
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Al, the Computational Brain

& SERVICES

Vertically Integrated Flexible/OSS

Models Capabilities AgentCore

3P Models 1P Tools Identity Observability

(MCP/A2A)

Knowledge Bases

INTERFACES & PROTOCOLS

AMAZON SAGEMAKER Al Al COMPUTE

Model building Model training AWS Trainium AWS Inferentia

G4 G5 G5g P3 P4ad P4dde P5 P6 .

Core HPC workloads Al/ML, Core GenAl workloads Al/ML, Core GenAl PoCs
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Illumina

Genomics
.
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This is How We Engage

Work as team extensions
Drive computational innovation
Explore and validate approaches

Hands-on Technical

Exploration  Connect with partners
* Collaborate as scientific peers e Support knowledge sharing
* Define outcomes together * Facilitate technical events
e Understand your workflows » Shape future technologies
* Shape our roadmap
e o Y e

* Evaluate cutting-edge architectures
* Benchmark across environments
Optimize workflows

Integrate new tools

: . Your Extended
Design advanced infrastructure i o
Co-develop tailored features Scientific Team

Scientific Expertise &
Outcome-based
approach
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Your Partner for Virtual Human Twin

AWS SPECIALIST AND PARTNER ORGANISATION

HEALTHCARE AND LIFE SCIENCES

TECHNOLOGY
DOMAINS &
PARTNERSHIPS



Please reach out to collaborate!

Natalia Jimenez Manu Pillai

jlnatali@amazon.com  mpill@amazon.com
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