
© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

AWS HealthOmics
Transform omics data into insights

Ariella Sasson 
Principal Solutions Architect
AWS

September 20, 2023



© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved

Genomic and biological data 
has the potential to transform 
how we treat disease—but
its scale is complicated and 
costly to manage
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Tens of millions of whole 
genomes to be sequenced and 
stored in the next 5 years

Special security, privacy, and 
compliance requirements 
mandated

Multiple specialized tools and 
workflow languages required

Challenges
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AWS HealthOmics

A purpose-built service that helps healthcare 
and life science organizations build at-scale to 
store, query, and analyze genomic, 
transcriptomic, and other omics data. By removing 
the undifferentiated heavy lifting, you can 
generate insights from omics data to improve 
health and advance scientific discoveries
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How it works
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Store, query, and 
analyze genomic, 

transcriptomic, and 
other omics data 

AWS HealthOmics

Omics sequence
data such as 
RNA or DNA

Reference and
sequence store

Support large-scale
analysis and 

collaborative research

Bioinformatics workflows
Automatically provision and

scale infrastructure to 
analyze your data with pre-
built Ready2Run or bring-

your-own private workflows

Variant and
annotation data

Optimize variant and 
annotation data

Multimodal and
multiomic analysis
Query and analyze
data to generate

new insights

Clinical and medical
imaging data
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Storage
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Discover data Share data Lower costs
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fastq
bam
cram

Raw sequence

fasta

Omics
ReferenceImportJob

Omics
ReadSetImportJob

Omics CreateReferenceStore

Omics CreateSequenceStore

read-set

GCTTGGTCA
GATAATGCA

Ref. sequence

Omics
ReadSetExportJob

Omics
TransferManager

Destination
object

fastq
bam
cram

1

2

3
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Reference ID

Omics Storage
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Analytics
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Allows fine-
grained 

access control

Ingests variant 
and annotation 

data

Scales
with you
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Run queries with
Amazon Athena

GCTTGGACA
GATCATGCA

vcf
gvcf

vcf
gff
tsv

Om ics
VariantImportJob     

Omics
AnnotationImportJob

(e.g., ClinVar)

Omics
CreateVariantStore

Omics
CreateAnnotationStore

Reference ID

variant-store
resource link

annotation-store
resource link

AWS Glue
Data Catalog
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Omics
ReferenceStore

Analytics
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Workflows
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Science not 
infrastructure

Pay-as-you-go 
pricing

Predictable cost 
per workflow
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Workflow definition 
source code

zip bundle

Omics
CreateWorkflowNextflowWDL
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Omics
StartRun

outputUri

Execution role

Workflow run

Run task 1

…

Run task 2

Shared file system
Intermediate 
results

Run task N

Final
resultsInput data

{ … }
inputs.json

Workflow ID
3 Run group

(e.g., from Omics SequenceStore or Amazon S3)

Tooling
container Amazon ECR private registry1

{ … }
parameters.json

CWL
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Ready2Run workflows

A set of pre-built workflows 
designed for specific use cases.

AlphaFold from DeepMind ESMFold from Meta Research

scRNAseq from nf-corefrom Broad Institute

Open source pipelines

Industry companies
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AWS Health Omics helps accelerate data analysis with 
Ready2Run workflows 
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Run at scaleEasy-to-use Predictable cost 
and runtime

35 Ready2Run 
workflows
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Omics workflows

Private workflows 
Bring your own

Ready2Run workflows
Hosted

S3 Bucket 
for output files

NextflowWDL

1-API Call
Workflow

Workflow RunInputs from S3 or 
Omics storage

Price based on compute
resources specified

Software 
Docker Containers Workflow scripts

Price per run

1-API Call
Inputs from S3 or Omics storage

AlphaFold ESMFold

nf-core

16

CWL
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New Capabilities
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Q1 2023 Q2 2023

PrivateLink Integration

CloudFormation 
Integration

Exposed workflow engine 
logs in CloudWatch

Batch Imports of FASTQ, 
BAM and CRAM files

Omics workflows

Omics storage

EventBridge Integration

Omics storage

Direct multi-part upload of 
FASTQ/BAM/CRAM files

Omics analytics

Automatic Variant Data 
Parsing

GPU instances available for 
workflows

Ready2Run workflows

Omics workflows

Omics workflows
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Workflows Demo
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Scale population 
sequencing

Understand how 
genomic variation 

maps to phenotypes 
across a population

Improve clinical 
genomics workflows

Build reproducible 
and traceable clinical 
genomics workflows

Accelerate
clinical trials

Integrate genome 
analysis into clinical 

trials to test new drug 
candidates’ efficacy

Enhance research 
and innovation

Streamline and control 
storage, access, and 

analysis of anonymized 
genomic data 

Top use cases
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Multiomics and multimodal analyses
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Clinical
records

Imaging

Omics

Metadata 
extraction

Data 
(such as variant) 
normalization

Data 
(such as FHIR) 
normalization

Amazon
EMR

Amazon
Athena

Amazon
QuickSight

Amazon
SageMaker

Third-party
applications

Analysis and query
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Get started
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Web pageDeveloper
guide

Ready2Run 
workflows
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Helpful Links

• AWS HealthOmics End-to-End workshop - learn how to use all or particular 
AWS HealthOmics services from the CLI, CDK or console.

• Multi-Modal Guidance  - General Guidance on Multi-Modal analysis on AWS

• Technical Guidance for Multi-Omics and Multi-Modal Data Integration and Analysis 
on AWS for TCGA

• AWS HealthImaging - Store, analyze, and share medical images in the cloud 
at petabyte scale
• Technical Guidance for Multi-Modal Data Analysis with AWS Health and ML 

Services

https://catalog.workshops.aws/amazon-omics-end-to-end/en-US
https://aws.amazon.com/solutions/health/multi-omics-and-multi-modal-data-analysis/
https://aws.amazon.com/solutions/guidance/multi-omics-and-multi-modal-data-integration-and-analysis/
https://aws.amazon.com/solutions/guidance/multi-omics-and-multi-modal-data-integration-and-analysis/
https://aws.amazon.com/healthimaging/
https://aws.amazon.com/solutions/guidance/multi-modal-data-analysis-with-aws-health-and-ml-services/?did=sl_card&trk=sl_card
https://aws.amazon.com/solutions/guidance/multi-modal-data-analysis-with-aws-health-and-ml-services/?did=sl_card&trk=sl_card
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