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Genomic standards

Fast Healthcare Interoperability
Resource
e Interoperability standard for
exchange of healthcare information
MPEG ¥V -~ %
e MPEG-G: standard for compression
of genomic information
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A Global Alliance

GA4GH miSSion .;x;-\g for Genomics & Health

The Global Alliance for Genomics and Health aims to
accelerate progress in genomic science and human
health by developing standards and framing policy for
responsible genomic and health-related data sharing.
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Where do we want to get to? %, for Genomics s Health
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Portal Portal Portal Portal App App App

| Index & Search I _ I Analytical Engines I I Tool Repositories I

Digital Object Catalog

5 <> <> <> (Services below this line
Data Data Data Data are managed by cloud
Assets Assets Assets Assets vendors)
Cloud 1 Cloud 2 Cloud 3 Cloud 4

Data Biosphere principles

(1) modular, functional components + interfaces

e (2) community-driven

e (3) open, open-source licenses

e (4) standards-based, to ensure interoperabilit https://medium.com/@benedictpaten
gadgh.org
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Core Mantra for GA4GH % 2% for Genomics & Health

Standardise on interfaces, compete on
implementations

gadgh.org
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Technical Work Streams

Foundational

Real-World Driver Projects
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GA4GH Connect
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Real-World Driver Projects

Partner Engagement




2017 Driver Projects

All-Us All of Us Rgsearch Program
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Australian Genomics
4 Australia
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e ‘ numan  Human Cell Atlas

ATLAS International

F=icgc  ICGC-ARGO

— International

Matchmaker Exchange

International

©%  Monarch Initiative
manarch International

INITIATIVE

National Cancer Institute

Genomic Data Commons
United States

NCI)

TOPMed
TOPMed United States

Variant Interpretation
VICC for Cancer Consortium

International
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Data Use and Researcer ID Workstream B % tor Genomics & Health

Goal: Define the standards, both requlatory and technical, to
facilitate both axes of access control (AAl & Data Use)

Data Use Restrictions: What are you doing with the data?

“The donor wants her data used only for non-commercial cancer research”

Satisfies Data Use

Restrictions

Yes No
Appropriate Access No access
@ Permissions No access No access
Authentication and Authorization Infrastucture (AAl): Who are you? _
P . ] ) Ravi Pandya (Microsoft)
Only consortium members can access this data. Anthony Philippakis (Broad)

gadgh.org
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Cloud Workstream
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v1.0.0 -
Tool Registry Service (TRS) D ockstore org
— v0.1 - CWL

Workflow Execution Service (WES) workflow-service

Task Executor Tasl}< Executor vo. 2 - Funnel

— — Pre-release - inspired

@ by HCA, ICGC, GDC,

etc.

David Glazer (Verily)
Brian O’Connor (UCSC)
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Discovery Workstream "

Have you seen anything like this?
""" Here’s my Library Card

Yes, are you a researcher?

—
—~

-4').

Ok, here’s that patient record

. o { Beacon Network
....... : e =

Matchmaker Exchan e

mic discovery through the exchange of phenotypic & genotyp

Our focus is on building standards for federated, secured
networks of data and services, forming an “Internet of Genomics”

(l0G), and asking meaningful questions across it. _
Mark Fiume (DNAstack)

Harindra Arachchi (Broad)

gadgh.org
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Genome Knowledge Standards Workstream®. .* «ocenomics & tean

* Focus Areas and Driver Project feedback

— Variant Representation: create a standard model for computer readable
variant representation

— Variant Annotation: represent and link annotations, including their evidence
and provenance, to variants

* June 2018: Continue current VMC spec development and start to extend
into structural variants, engage DPs as pilot projects.

 Dec 2018: Refine due to pilot feedback, expand structural variant
capability, expand approach to allele equivalence

* June 2019: Review and expand VMC based on feedback, publish

. . . ] Andy Yates (EMBL-EBI)
manuscripts with both structural & allele equivalence foci.  Bob Freimuth (Mayo clinic

gadgh.org
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Clinical and Phenotypic Data Capture Workstream % %« cciomics 5 Health

* Focus Areas: 3 sub-groups
— Data representation & interoperability  (Melanie Courtot, Tudor Groza, Allison Heath)
— Data exchange & interoperability (Grant Wood, Michael Baudis, Gil Alterovitz)
— Implementation/Education/Engagement (Andrea Ramirez, John Mattison)

« How were the following deliverables prioritized based on engagement with Driver
Projects and other Work Streams
— Leads and sub-group leads directly linked to Driver Projects
* Melissa Haendel & Tudor Groza — Monarch Initiative
* David Hansen — Australian Genomics
* Michael Baudis — ELIXIR Beacon
e Andrea Ramirez — All of Us

David Hansen (Australian Genomics)
Melissa Haendel (Monarch Initiative)

gadgh.org
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Large Scale Genomics Workstream % % for Genomics & Health

Goal: Create standardized methods for accessing large-scale
genomic data by file-based, API-based, cloud-based, and
distributed access.

* Key stakeholders

— Platform vendors, clinical genomics platforms, genome sequencing providers,
bioinformatics developers, academic sequencing centers

GATK Best Practices
-

Thomas Keane, EMBL-EBI
Oliver Hofmann, University of Melbourne

gadgh.org
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NGS data formats (2009-date)

From Richard Durbin <rd @SANGER.AC.UK>
Subject Re: File format For SNP calls and individual genotypes 15/07/09 19:32
To 1000ANALYSIS@LIST.NIH.GOV.L.¢

Legacy of the 1000 Genomes Project ... cor,
Y Sta ndardisation at the file Ievel I started looking at using some version of the new proposed format last night for all my current

activities on comparing call sets, and immediately hit problems. There is no doubt that having

. . a common format would be good. But it needs to be flexible enough to contain additional information
[ ) FeW pOpUlathn Scale prOJeCtS that we may be carrying around for filtering etc.
After thinking about this, and talking to Heng th’ ~ morning, I propose the following. First an
example:
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Enabled many applications of NGS
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How Many Genomes? % for Genomics & Health
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'19 q/g‘bg Genomics in healthcare: GA4GH looks to 2022

(© Ewan Birney, (0 Jessica Vamathevan, Peter Goodhand
doi: https://doi.org/10.1101/203554

gadgh.or



Htsget Streaming API

Securely accessing or streaming genomic
data

- htsget: A standardised non-file based

API for securely streaming genomic
data

- Spec maintainer: Mike Lin
(DNAnexus)

Milestones
- Launched 1.0 (Oct 17)
- VCF support (Feb 18)
-  POST support (Mar 18)
- htsget paper (Jun 18)
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1 Initial request (GET) 2 Response ticket (JSON) 3 Fetch data (GET) 4 Concatenate

e |dentifier e HTTP headers e Download each e  Final result
e Region e HTTP URLs binary data unit
e Format
e Field filters
7
]
Servers
WsI DAWS DAZ GCP EGA
Clients BAM | CRAM BAM |CRAM |BAM |CRAM |BAM CRAM | BAM | CRAM
htsget n/a n/a
wsi n/a n/a
EGA n/a n/a
Samtools n/a n/a

Table 1: Interoperability status for clients (side) and servers (top). Green boxes indicate fully
passing interoperability (see 2 above for details), yellow indicates combination not supported
by the server. WSI=Wellcome Sanger Institute, DAWS=DNAnexus on Amazon AWS,
DAZ=DNAnexus on Azure, GCP=Google Cloud Platform, EGA=European
Genome-phenome Archive. Server URLs are given in section 1 above.

gadgh.org
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Htsget Streaming API % for Genomics & Health

Who has implemented it so far?

g | welcome rust ™ Google Cloud Platform
DNANexUs sanger *

Integrative
-2 ' Genomics
N EUROPEAN Viewer

Samtools LB GENOME-PHENOME

° T
BCFtools venly =\ ARCHIVE

HTSIib

Q European Variation Archive

UNIVERSITY OF

*coming soon
gadgh.org




Genomics enters healthcare

o, .
In 2017 active genomic medicine programmes are already é\'v" ':I;‘: Gl A"_la ce
underway in many countries. Finland, the UK, the US, and ;‘,-',A‘;‘ W malle Health
Australia are a few examples. ’ Q7
TMILLION PEOPLE 18,000 people

by 2021
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