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Departure of Director, Centers for Disease Control and Prevention

Leadership Transition, NIH Office of AIDS Research
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Open Session Agenda

Presentations:

NHGRI Intramural Research Program Report
Charles Rotimi

NHGRI Intramural Research Program Blue Ribbon Panel Report
Gail Jarvik & Lynn Jorde

NASEM Report on the Use of Race, Ethnicity,

and Ancestry as Population Descriptors
Aravinda Chakravarti & Charmaine Royal



Open Session Agenda

Presentation:

Update on the H3Africa Program
Jennifer Troyer

Concept Clearances:

Genomic-Enabled Learning Health Systems
Robb Rowley

Developing Novel Theory and Methods for Understanding the
Genetic Architecture of Complex Traits
Alexander Arguello
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Building a Diverse Genomics Workforce Action
Agenda: Implementation and Progress Report

= Details programs, projects, initiatives, and M vz
engagements that have been enacted gD Gromis Worfore
Since release Of Action Agenda in 2021 Implementation Plan and Progress Report

= Diversifying the genomics workforce _
cannot be achieved without support from ol
the scientific community

Document 1




Human Genetics Scholars Initiative

= >20 predoctoral, postdoctoral,
and early-career scholars
visited NHGRI

* Discussed research funding
and career development
opportunities

= NHGRI has supported this
initiative since 2019

Document 2




NHGRI Leadership: Director's Working Group
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Departure of Director, Centers for Disease
Control and Prevention

CENTERS FOR DISEASE
CONTROL AND PREVENTION

Rochelle Walensky,
M.D., M.P.H.
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Leadership Transition, NIH Office of AIDS Research

Maureen Goodenow, Ph.D.  Bill Kapogiannis, M.D.
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New Director, NIH Tribal Health Research Office
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Departure of Senior Advisor, NIH Office of the Director

National Institutes
of Health
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Carrie Wolinetz, Ph.D.
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NIH-Wide Strategic Plan for Diversity, Equity,
Inclusion, and Accessibility (DEIA)

NIH-Wide Strategic Plan for Diversity, = Fiscal Years 2023-2027
Equity, Inclusion, and Accessibility

| =NIH's role as a people-centered
organization

* Encourages enhancing DEIA in
operations, workforce, and research

» Crosscutting themes promoting
transparency, communication, and
engagement; fostering sustainable
change; and harnessing data

» Roadmap for NIH-supported institutions
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Recommendations for Improving National Research
Service Award (NRSA) Fellowship Review

Recommendations for Improving NRSA
Fellowship Review

Read the Request for Information
on Recommendations for
Improving NRSA Fellowship
Review and Submit Comments

Submit Comments Online

Synopsis of Issue

NIH is recommending changes to the peer review of Ruth L. Kirschstein National Research
Service Award (WNRSA) fellowship applications by restructuring the review criteria and modifying
some sections of the PHS Fellowship Supplemental Form that are specific to NRSAs. The goal of

RFI open through June 23, 2023

Request for Information (RFI) on Recommendations
for Improving NRSA Fellowship Review

Notice Number:

NOT-OD-23-110

Key Dates

Release Date:
April 24, 2023

Response Date:
June 23, 2023
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Fiscal Year 2024 Appropriations

FY2022
($)

FY2023
($)

FY2024
PB ($)

Increase

(%)

Increase
(%)

$46.178
billion *

$49.178
billion *

$51.098
billion *

$1.92
billion

3.9%

$636
million

$661
million

$661
million

* Includes appropriations for both NIH and ARPA-H

$0

0%
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Mourning the Loss of Paul Berg
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Mourning the Loss of Casey Brown
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Mourning the Loss of Janet Sinsheimer
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Mourning the Loss of Charles Scriver
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New Director, Wellcome Sanger Institute

o wellcome

=z = SANGEer

@® = institute

| :

Matt Hurles, Ph.D.
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Elected to National Academy of Sciences

NATIONAL ACADEMY OF SCIENCE#

Spyros Artavanis-Tsakonas Anna Marie Pyle

Claire Fraser Richard Roberts
Jo Handelsman Yosef Shiloh
Daphne Koller Alice Ting
Leonid Kruglyak Anne Yoder
Xihong Lin Phil Zamore
John O’Shea Kenneth Zaret
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NASEM Population Descriptors Report

q Engineering
B Medicine

14 NIH institutes, centers, and offices
were co-sponsors

NHGRI served as task co-leader with All
of Us Research Program

Past and current uses of population
descriptors

B ion * Proposes guiding principles and a new

SSCriptors in Genetics framework for the field
ar d Genomlcs Research

rANewF amewaork for an Evolving Field

Consensus Study Report

= Aravinda Chakravarti and Charmaine
Royal will present later
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NASEM Study: Toward Sequencing and
Mapping RNA Modifications

e e /ﬁ“j’;} = Public workshop held in March
. '\\"i: ) | feq agm mgm -
Ideation Challenge:% h ™| = Facilitate additional community
\YETe]o] dS ' 3 I I
apping and >equencing \ brainstorming and problem-

RNA Modifications

solving
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Human Genome Reference Program (HGRP)

The international journal of science /11 May 2023
- > V =

—

= Collection of high-quality reference
human genome sequences

* Includes sequences from 47 people

= Four papers recently published
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Scientists Unveil a More
Diverse Human Genome

The “pangenome,” which collated genetic se

people of diverse




Zoonomia Project

. - L) ) -
R | peonee | mesene | w Special issue in Science

= >150 researchers using comparative
genomics to understand >240 species

* NHGRI-funded genome sequencing and
analysis projects

\ 'ZOONOMI’

FllAI T 1 T gy Sy gy 5 A“J Py P g
Diverse genomes rev eaI mammalian
secrets p.

' lCompzal.ratlve genomlcs of Balto a famous
e " historic dog, captures lost diversity of
L 1920s sled dogs

KATHERINE L. MOON , HEATHER .J. HUSON [...], AND BETH SHAPIRO +8 authors Authors Info &
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Centers of Excellence in Genomic Science (CEGS)

NYU Langone
\_,Health

Jef Boeke , Ph.D.

PAR-23-098 CEGS Reissued
Next Receipt Dates: June 23, 2023; June 21, 2024
Document 20



Molecular Phenotypes of Null Alleles in Cells
(MorPhiC)

= Data Production Reseach & Development Centers

\/ox The Jackson 9 Memorial Sloan Kettering Or‘-t We ster
Laboratory Cancer Center 1’11V€1‘Slt

Pl: Paul Robson  PI: Danwei Huangfu PI: Mazhar Adli  PI: Luke Gilbert

= Data Resource & Administrative = Data Analysis &
Coordinating Center Validation Centers

May 2023 Council

* In-person meeting took place in January/February 2023

Pl: Stephan Schirer
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Developmental Genotype-Tissue Expression (dGTEXx)

Data Integration and Statistical Analysis Methods
(DISAM) (UO1 Clinical Trial Not Allowed)

Research Project — Cooperative Agreements

New Funding Opportunity Announcement:

* RFA-HG-23-005 Data Integration and Statistical
Analysis Methods

* Develop methods for analyses of data from human and
non-human primate dGTEXx efforts

= Applications due Nov. 20, 2023

Document 22



NHGRI Analysis, Visualization, and Informatics
Lab-space (AnVIL)

POE

AGBT2023"

= Over 600,000 genomes and five petabytes of data

= AnVIL presented at AGBT Meeting in February 2023
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Computational Genomics and
Data Science (CGDS) Program

Genomic Community Resources

= NHGRI Genomic Community Resources PAR-23-124
Due dates in 2023: May 25 and September 25

= Trans-NIH Notice of Intent to Publish

Established Data Repositories and Knowledgebases
NOT-OD-23-099

Early-stage Data Repositories and Knowledgebases
NOT-OD-23-093

Earliest estimated application due date: Fall 2023
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Genome-Wide Association Studies (GWAS) Catalog

15t Anniversary

% GWAS Catalog

; The NHGRI-EBI Catalog of human <

m_ SO genome-wide association studies
! Q ]
ﬁ Examples: breast carcinoma, rs7329174, Yao, 2q37.1, HBS1L,

6:16000000-25000000

= >515,000 curated associations
from >6300 publications

= >60,000 user-submitted
summary statistics

= >5.800 citations of the GWAS
Catalog and associated papers

Credit: Jackie MacArthur
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emerge network

ELECTRONIC MEDICAL RECORDS AND GENOMICS

: : . Assess uptake
Validate PRS Combine with Return results to of risk reduction

in diverse other forms of patients and Mol
populations risk providers ations

Q, eMERGE has returned

Genome-informed risk )
assessment (GIRA) 733 results & 156 high-

O PRS risk results

0 Monogenic risk
O Family health history
O Clinical covariates

Document 26




Marker paper
published

January 2023

emerge netvvork

ELECT

- MEDICAL

Bl NOM

ARTICLE

Returning integrated genomic risk and clinical s

recommendations: The eMERGE study

Check for
updates

ARTICLE INFO

ABSTRACT

Article history:

Received 26 July 2022
Received in revised form

16 December 2022

Accepted 21 December 2022
Available online 6 January 2023

Keywords:

Common variants
Family history
Genotyping
Monogenic risks
Polygenic risk scores

Purpose: Assessing the risk of common, complex diseases requires consideration of clinical risk
factors as well as monogenic and polygenic risks, which in turn may be reflected in family
history. Returning risks to individuals and providers may influence preventive care or use of
prophylactic therapies for those individuals at high genetic risk.
Methods: To enable integrated genetic risk assessment, the eMERGE (electronic MEdical Re-
cords and GEnomics) network is enrolling 25,000 diverse individuals in a prospective cohort
study across 10 sites. The network developed methods to return cross-ancestry polygenic risk
scores, monogenic risks, family history, and clinical risk assessments via a genome-informed
risk assessment (GIRA) report and will assess uptake of care recommendations after return of
results.
Results: GIRAs include summary care recommendations for 11 conditions, education pages,
and clinical laboratory reports. The return of high-risk GIRA to individuals and providers
includes guidelines for care and lifestyle recommendations. Assembling the GIRA required
infrastructure and workflows for ingesting and presenting content from multiple sources.
Recruitment began in February 2022.
Conclusion: Return of a novel report for communicating monogenic, polygenic, and family
history-based risk factors will inform the benefits of integrated genetic risk assessment for
routine health care.
© 2023 The Authors. Published by Elsevier Inc. on behalf of American College of Medical
Genetics and Genomics. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Clinical Sequencing Evidence-Generating

Research Program (CSER)
€ ACMG

American College of Medical
Genetics and Genomics

= CSER at ACMG 2023: 10 oral presentations & 9 posters

Differences in genes implicated in disease comparing prenatal to pediatric
patients (Sparks et al.)

Development and validation of new CSER-wide outcome measure to assess
the impact of genomic sequencing on children and adults (Smith et al.)

Prenatal exome sequencing in an underrepresented population (Norton et al.)
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Clinical Sequencing Evidence-Generating
Research Program (CSER)

Lessons Learned and Challenges

> Am J Med Genet A. 2023 Feb;191(2):391-399. doi: 10.1002/ajmg.a.63033. Epub 2022 Nov 7.

Re searc h d u ri n g th e C OVI D _1 9 Conducting clinical genomics research during the

COVID-19 pandemic: Lessons learned from the CSER

d H consortium experience
pa n e m I c B A Kra 3, Je atte

> Contemp Clin Trials. 2023 Feb;125:107063. doi: 10.1016/j.cct.2022.107063. Epub 2022 Dec 22.

D es i g n i n g an d i m p I emen ti n g Lessons learned while starting multi-institutional

genetics research in diverse populations: A report

researc h i N un d erre p resen te d from the Clinical Sequencing Evidence-Generating
- Research (CSER) consortium
populations
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Clinical Genome Resource (ClinGen)
ClinGen International Collaborations

Clinical Genome R

H3Africa Workshop Variant Curation Interface
Participation Works

SQUTH AFRIGA
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Polygenic Risk MEthods in Diverse Populations
(PRIMED) Consortium

® Generate large and accessible data sources

Deve]op and disseminate ancestry-optimized PRS

PRIMED 222 § 8 N

Create public resources that curate

C O n S O r t | U . o ] Develop novel methods to
Facilitate individual and summary improve PRS performancein  PRS with ancestry metadata and

Assemble diverse cohorts for " !
WAS level data sharing between consortia diverse ancestries disseminate for reproducibility

Create reference PRS frameworks for clinical Inlle_ac?ril_te WHZ cli[nlig:athnlgorfithrrllf Witdh :Isubsequenl
© interpretation and integration @ S cn ol s iece s

N

p Averaga isk

Observed risk

- == e \_g High risk
— o
Ancestry-adjusted PRS °
Reference ? Ancestry-adjusted
PRS Percentile
Expected risk

=
Incorporate genetic and clinical Evaluate calibration of

- -
= PRIMED publications (~32)
Compose a reference distribution Estimate reference-adjusted score risk factors to estimate comprehensive risk models for
lute risk linical impler i

using a population based cohort  for newly genotyped individuals ancestry-specific ab

= Methods Review Working Group = Methods Development Working Group

emerge networ

LE {ONIC MEDICAL RECORDS AND GENOM

= Joint meeting with eMERGE
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Global Genomic Medicine Consortium (G2MC)

7th International Conference

= Campus Biotech in Geneva
= Genomic Medicine for Everyone
* Themes:
Implementation of Genomic Medicine

Collaboration
Diversity, Equity, & Inclusion (DEI) in Genomics

# = Registration now open
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Advancing Genomic Medicine Research (AGMR)

Advancing Genomic Medicine Research

et e%"

r
_

Notice of Intent to Publish a Notice of Funding
Opportunity for Advancing Genomic Medicine
Research (R01/ R21 Clinical Trial Optional)

Notice Numbers: NOT-HG-23-034, NOT-HG-23-035

Topics funded:
Undiagnosed diseases
EHR integrated tools

Evidence for clinical &
economic value

Newborn screening

Promoting access for
underserved populations
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Technology Development Program
Virtual Outreach Series

= Direct RNA Sequencing & Base Modifications
= Single-Molecule Protein Sequencing

= Advances in Single-Cell Analysis
= Genome-Scale Regulatory Mechanisms

All events are free, virtual, and open to the public

Registration is required

Document 32



Small Business Program
Transition Grant Opportunity

» Funding for early-career academic scientists
interested in transitioning to entrepreneurship
while supporting technology transfer

= Unique fast-track mechanism: SBIR STTR,

Phase | STTR - Phase Il SBIR

= Mentorship required and entrepreneurship training provided
= Partnership with NCI, NIBIB, and NIDA
= Applications due August 21, 2023
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Training and Career Development Program

= Hosted by Duke University and held in Salt Lake City

= 300 in-person attendees and 50 virtual attendees
Document 34




Genomics Workforce Diversity Programs
Notices of Funding Opportunities

* PAR-23-123: Entry-Level Modules (ELM) for
Training the Genomics Research Workforce

Receipt date: June 1

» PAR-23-137: NIH Science Education
Partnership Award (SEPA)

Receipt date: July 14
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Extramural Investigator-Initiated Highlights

Multi-ancestry transcriptome-wide association
analyses yield insights into tobacco use biology and
drug repurposing

Fang Chen, Xing A cis_regulatory Iexicon Df DNA mOtrf
Khunsriraksskul symbinations mediat"‘]g oell-type-specific
Allison E. Ashley gene regulatlon
Bj;fllf oo “Extremely slow and capricious™: A qualitative
exploration of genetic researcher priorities in
selecting shared data resources

M. Grace Tﬁnidadl,lKerry A. Ryanz, Chris D. Krenzz, J. Scott Roberts®>, Amy L. McGuire”,
Raymond De Vries’>°, Brian J. Zikmund-Fisher’~, Sharon Kardia®, En'caFMarshS,
Jane Forman’, Madison Kent®, David Wilborn’, Kayte Spector-Bagdady”"*
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Undiagnosed Diseases Network D
Solving Medical Mysteries Through Team Science

Applications: 6354 Accepted: 2535

Data Sharing
Sequencing:

2180 Manuscripts published: 210

Variant interpretations
submitted to ClinVar: 647

Records shared
across Matchmaker

M lomics:
etabolomics Exchange: 1991

312

Diagnosed: 679
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Undiagnosed Diseases Network

* Transition from NIH Common Fund support to Trans-NIH support

Led by NINDS and supported by 16 NIH institutes and centers:

NCATS, NCCIH, NCI, NEI, NHGRI, NHLBI, NIA, NIAID, NIAMS,
NICHD, NIDCD, NIDCR, NIDDK, NIEHS, NIGMS, NLM

» Vision: evolve into a larger, self-sustained network to provide
expert diagnostic services for undiagnosed patients and to
foster scientific discovery

» Data Management Coordinating Center (Fiscal Year 2023-2027)
Awarded to Harvard Medical School (Pl: Kohane)

» Diagnostic Centers of Excellence
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Bridge to Artificial Intelligence (Bridge2Al)

= Four Centers: é a A. C

A PATIENT-FOCUSED

FunCtionaI genomics CHORUS FOR EQUITABLE Al

Voice as a biomarker of disease W e e ZA,V' i
: g SRS nages vo

Al/ML in acute care

Human health restoration after disease

= Bridge Center for cross-program BRIDGE2AI
coordination and dissemination P

u FirSt BridQQZAI in'person FACE-TO-FACE LEADERSHIP MEETING
consortium meeting in April APRIL 17-19, 2023

Sheraton Pentagon City Hotel, 900 S Orme St, Arlington, VA 22204
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Somatic Mosaicism Across Human Tissues (SMaHT)

Tissue Procurement Center Data Analysis Center Organizational Center

fj\”DDNDRI &5 HARVARD & Washington
| MEDICAL SCHOOL Unjversity in St.]_.OUiS

Genome Characterization Centers

Baylor College of Medicine
Broad Institute
New York Genome Center
Seattle Children’s Hospital
Washington University

Tools and Technology Development Awards
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All--Us

RESEARCH PROGRAM

» Release of nearly 250,000 whole-genome sequences

* 45% of data from people who identify as a member of a
group underrepresented in medical research

Data Now Available in the Researcher Workbench

> y
< 337,500+ 312,900+ 287,000+
D 5 L]
o Physical Genotyping . Electronic Health
Measurements wgig Arrays Records

245,350+ @ 15,600+
Whale Genome Fithit

Sequences Records
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NIH Cloud Platform Interoperability (NCPI)

BioData

> ‘
< o

Fy KidsFirst

National Library of Medicine
National Center for Biotechnology Information

= Establish a trans-NIH, cloud-based, federated data ecosystem
= NCPI Administrative Coordinating Center

= Solicitations for interoperability projects
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2023 Genomics Anniversaries
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New NHGRI Videos on GenomeTV/YouTube
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Human Genome Project 'G5’ Virtual Reunion

"

f

-]
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Genome: Unlocking Life’s Code Exhibition
Pieces Now on Display at NIH

| £

GENOME [E=NERES gE== T
UNLOCKINGI|
HIHITLIFE'S :
CODEI
s L i

LY
7 hp e
s -

B o N

= Opened in 2013, traveled to 12 U.S. states and Canada
= Attracted millions of visitors over the last 10 years
= Five pieces of the exhibition now on display at NIH
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Genomics Featured in National History Day
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Program Advisory Cummit\ue on the Human Genome
wary 3 and 4, 1969
NIH, nm.smg 31, & Wing, Conference Room §

Report of the International Strategy Meeting on Human Genome
Sequencing held at the Princess Hotel, Southampton, Bermuda, on 25th-
28th February 1996

Aims of the Meeting

informatics and to

s 3000 35 possible; in som
be released automatically on a daily basis

quence should be submitted immediately to the public databases

omic sequence generated
such
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Inter-Society Committee for
Practitioner Education in Coordinating Genomics
(ISCC-PEG)

Inter-Society Coordinating Committee for
Practitioner Education in Genomics

ISCC-PEG 12t Annual Meeting
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New Chief, Education and Community
Involvement Branch

Beth Tuck, M.A.
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Samuel J. Heyman Service to America Medal Finalists

\== PARTNERSHIP
e FOR PUBLIC SERVICE

SAMUEL J. HEYMAN SERVICE TO AMERICA MEDALS
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American Society of Human Genetics
2022 Presidential Address

Volume 110
Number 3
March 2, 2023

The American Journal of Human Genetics www.ajhg.org

N
8ASHG75 ¢ CelPress

e Sy s G e 00 Partner Journal

ASHG AWARDS AND ADDRESSES

2022 ASHG presidential address—
One human race: Billions of genomes

Charles N. Rotimi*

ill begin my address with an ac
wonderful progr
making towards fulfi
ing the informati
ur appreciation of
ne from, and why there is differential suscep
mental

Los Angeles for

as your pre

as the pi

vations are currently
events. (1) the P o) ith the resulting
e about what Afri. of lac
that are

“spread its
sbal y fc " dialogue abo effo vay in Africa, the Middle East,
African s T th America and th 1 by several
Thursda
tional ( National Human G
nal Common Di
and Health, and
1g the pr
uding (1) serving the research
ientists
saches and technolc
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NHGRI Intramural Research Highlights

» | The impact of Mmu17 non-Hsa21 orthologous genes in
the Ts65Dn mouse model of Down syndrome: the “gold
standard” refuted

Science Advances

The dogs of Chernobyl: Demographic insights into
populations inhabiting the nuclear exclusion zone

nature biotechnology

Telomere-to-telomere assembly of diploid
chromosomes with Verkko
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‘One-Stop-Shop’ to Stay Connected

m National Human Genome oo cearen here
Research Institute

Health  Careers&Training  News & Events

Home / About NHGRI / NHGRI Director /. Stay Connected with ric & NHGRI!

Stay Connected with Eric &
NHGRI!

There are many ways to stay connected with NHGRI and its Director, Dr. Eric Green. Below are conveni
of the major sites that NHGRI has devaloped for staying connected and learning more about genomics!

Q

About NHGRI

it links to some

The Forefront
of Genomics’

Genome.gov>

Explore the offi

2020 NHGRI Strategic Vision>

ad NHGRI e improving
human health at The Forefront of G

Building a Diverse Genomics
Workforce>

out NHGRI's plans to increase the

to Dr. Eric Gr
summarizing NHGRI anc

NHGRI Brochure>

Learn more about NHGRI
tory, core princ
rtfolio, and

Follow Dr. Eric Green on Twitter
NHGRI_Director.

Talking Glossary of Genetic and
Genomic Terms>

The Forefront|
of Genomics

genome.gov/stayconnected

Among the Best of Eric Green

[ Y —

2t GENOME

comyink

Watch on ERYedlbe

Scale of the Human Genome (with animations)
December 2,2019

L)) Human Genome Project

Human Genome Project 30th Anniversary Selfie: Part 1

October 1,2020

Podcasts

Q ‘GM XIll: 2020 NHGRI Strategic Vision o
enomics2020 Strategic Planning Process copylink

Watchon. ERYoulbe

2020 NHGRI Stratesgic Vision

Webinar By MOHAP: Dr. Eric Green On The Human Genome Project
March 25, 2021

Eric Grean on the Complate Human Genome Project>

The Butterfly Effect>
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