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Genomic Medicine Working Group - Charge

Assist in advising NHGRI on research needed to
evaluate and implement genomic medicine

* Review current progress, identify research gaps
and approaches for filling them

« |dentify and publicize key advances
* Plan genomic medicine meetings on timely themes
* Facilitate collaborations, coordination

« Explore models for long-term infrastructure and
sustainability of resulting efforts
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GM VIII: NHGRI’'s Genomic Medicine
Programs, June 2015

Genomic Medicine Colloquium, June 2011
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Implementing genomic medicine in the clinic:
the future is here
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GM IX: Bedside Back to Bench,
April 2016

GM V: Federal Strategies, May 2013

GM II: Forming Collaborations, Dec 2011
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Genomic Medicine X
Research Directions in Pharmacogenomics
May 2-3, 2017, Bethesda MD

Survey national and international landscape of
research programs in PGx implementation

Examine synergies and promote collaborations

|dentify evidence gaps and studies needed to
address them

Design strategy for large-scale evaluation and
Implementation of pharmacogenomics in clinical
care in the U.S.



Prominent GM VIlIl Recommendations

* Engage basic scientists more actively In
planning of genomic medicine programs



GM IX - Bedside Back to Bench
April 19-20, 2016; Silver Spring, MD




Prominent GM VIlIl Recommendations

* Engage basic scientists more actively In
planning of genomic medicine programs

* Create an implementation commons for sharing
tools for implementing genomic medicine



Implementing GeNomics In pracTicE
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Tools by Role
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Informing treatment Collecting, assessing Teaching clinicians, Understanding how
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Prominent GM VIlIl Recommendations

* Engage basic scientists more actively In
planning of genomic medicine programs

* Create an implementation commons for sharing
tools for implementing genomic medicine

* Develop dedicated programs for non-EA
populations to fill key gaps



Components of Participating Organizations

National Human Genome Research Institute (NHGRI)

National Cancer Institute (NCI)
National Institute on Minority Health and Health Disparities (NIMHD)

Funding Opportunity Title
Clinical Sequencing Evidence-Generating Research (CSER2) -
Clinical Sites with Enhanced Diversity (U01)

Activity Code

UO1 Research Project — Cooperative Agreements

Announcement Type
Reissue of RFA-HG-12-009

Related Notices

e June 2, 2016 - Notice Announcing Pre-application Information Webinar for Clinical Sequencing Evidence-
generating Research (CSER2) Requests For Applications (RFAs) and Frequently Asked Questions (FAQ)
regarding Clinical Sequencing Funding Opportunities. See Notice NOT-HG-16-021.

Funding Opportunity Announcement (FOA) Number

RFA-HG-16-011

http://grants.nih.gov/grants/guide/rfa-files/RFA-HG-16-011.html




Prominent GM VIlIl Recommendations

Engage basic scientists more actively in
planning of genomic medicine programs

Create an implementation commons for sharing
tools for implementing genomic medicine

Develop dedicated programs for non-EA
populations to fill key gaps

Maximize sharing of quality improvement (Ql)
projects by engaging health systems

Explore joint training opportunities in genomic
medicine with other organizations

Establish and maintain a knowledgebase of
ongoing genomic medicine studies



Harness Quality Improvement Projects

* Many organizations are implementing genomic
medicine projects as QI programs

« HRSA and NAM: “...systematic and continuous
actions that lead to measurable improvement in
health care services and the health status of
targeted patient groups.”

— Individualized to meet needs of specific
health service delivery system

— Evidence-based

— Designed to improve patient safety and
outcomes

— Often complex and multi-disciplinary



Harness Quality Improvement Projects
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 Contact GMWG members’ QI chiefs

* Organize small meeting to discuss Ql
opportunities in genomics

* Present genomics seminars at annual
meetings



Explore Joint Training Opportunities

Genomics England dedicating £25M over
three years through Health Education
England, mandate to expand internationally

U Miami concurrent Master of Science in
Genomic Medicine

Inter-Society Coordinating Committee for
Practitioner Education in Genomics

Jackson Lab “Precision Medicine for Your
Practice” series

ASHG, ACMG, NHGRI Genomic Healthcare
Branch and training programs



International Genomics Education Meeting
August 4-5, Bethesda MD
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Knowledgebase of Genomic Medicine Studies
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Notable Accomplishments in Genomic Medicine

The NHGRI Genomic Medicine Working Group has compiled a list of interesting advances in the realm of genomic medicine over
the past three years.

-]
Research JAMA. 2016;316(1):70-78.

° Genetics
. £ inMedicine | ACMG PRACTICE GUIDELINES © Amerian Cllegeof Mecica Geneticsand Genomics

I] pJ Genomic MediCine www.nature.com/npjgenmed

Genom Med 2016; 1:16019.
ARTICLE YPE

Development and validation of a whole-exome sequencing
test for simultaneous detection of point mutations, indels
and copy-number alterations for precision cancer care

‘ Hanna Rennert'?, Kenneth Eng'”?, Tuo Zhang'”, Adrian Tan'*, Jenny Xiang™*, Alessandro Romanel®, Robert Kim'?, Wayne Tam?,

Yen-Chun Liu?, Bhavneet Bhinder’, Joanna Cyrta', Himisha Beltran'®, Brian Robinson'~, Juan Miguel Mosquera'~, Helen Fernandes’,
Francesca Demichelis®>, Andrea Sboner'??, Michael Kluk'Z, Mark A Rubin*” and Olivier Elemento'~>"

We describe Exome Cancer Test v1.0 (EXaCT-1), the first New York State-Department of Health-approved whole-exome sequencing
(WES)-based test for precision cancer care. EXaCT-1 uses HaloPlex (Agilent) target enrichment followed by next-generation
sequencing (lllumina) of tumour and matched constitutional control DNA. We present a detailed clinical development and
validation pipeline suitable for simultaneous detection of somatic point/indel mutations and copy-number alterations (CNAs).
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NHGRI Genomic Medicine Definition
August 2012

Genomic Medicine: An emerging medical discipline that
involves using genomic information about an individual as part
of their clinical care (e.g., for diagnostic or therapeutic
decision-making) and the other implications of that clinical use.

« Purposefully narrow

« By ‘genomic,” NHGRI means direct information about DNA
or RNA; downstream products outside immediate view

 NHGRI recognizes dominant portion of its current portfolio
appropriately supports the foundational research that will
ultimately produce the discipline of genomic medicine

« Fourth and fifth NHGRI strategic plan domains capture
research activities under umbrella of genomic medicine

* Metaphorically viewed as key ‘destination’ for attaining
mission of improving health through genomics research



NHGRI’'s Genomic Medicine Research Program

Program Goal 25M Years
sionT: | B0repossblesesof geromiesequence 25 py1aa7
CSER? Explore infrastructure, methods, and issues for 83 FY12-16

integrating genomic sequence into clinical care

Use biorepositories with EMRs for genomics; (llI)
eMERGE* assess penetrance of 106 clinically relevant genes 135 FY07-18
in 25,000 individuals, develop e-phenotypes, CDS

Develop and disseminate methods for incorporating

3
teidlitz patients’ genomic findings into their clinical care

28 FY13-17

Develop and disseminate consensus information on

ClinGen* : o
genes and variants relevant to clinical care

28 FY13-16

'NIH Common Fund; 2Co-Funded by NICHD; 3Co-Funded by NCI; “Co-Funded by OD.



Emphasis Areas of Genomic Medicine Programs
UDN NSIGHT CSER2 eMERGE IGNITE ClinGen

Variant Curation

Estimating Penetrance

Establishing Clinical Utility

Dissemination and Clinical
Decision Support

Clinical Evaluation and Deep
Phenotyping

Prenatal, Newborn and
Pediatric Care

Primary




Spectrum of Genomic Medicine Implementation:
Intensity vs. Breadth

Breadth of Implementation
——

IGNITE
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Evidence System-Wide

UDN Generation Impact
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