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Open Session Presentations

Presentations:

The National Cancer Institute: Leading Cancer Research
in 2021 and Beyond
Ned Sharpless

Genomics, Genetics, and the Eye
Michael Chiang



Open Session Presentations

Concept Clearances:

Initiative to Maximize Research Education in Genomics:
Courses
Tina Gatlin

Enhancing Diversity in Cloud-based Genomic Data Science
Education
Shurjo Sen




Open Session Presentations

Presentations:

Data Science Working Group
Mark Craven

Community Engagement in Genomics Working Group
Greta Goto
Maya Sabatello

Report on Multi-Omics in Health and Disease Workshop
Joannella Morales
Howard Chang
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Retirement of Scientific Review Officer
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Ken Nakamura, Ph.D.




Departure of Extramural Program Director

P
Luis Cubano, Ph.D.



New NHGRI-ASHG Fellows

| &/

Nichole Holm, Ph.D. Delaney Pagliuso, Ph.D.
Genetics & Public Policy Fellow Genetics Education &
Engagement Fellow
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New NIH-ACMG Fellows
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Deepika Burkhardt, D.O.
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NIH Deputy Director for Intramural Research,
Stepping Down

NIH)

Intramural

Michael Gottesman, M.D.
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Departure of President and Executive Director,
Foundation for NIH (FNIH)

Maria Freire, Ph.D. David Wholley, M. Phil.
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New NIH Chief Officer, Scientific Workforce Diversity

National Institutes of Health
Office of the Director
Scientific Workforce Diversity

Marie Bernard, M.D.
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2021-2025 NIH-Wide Strategic Plan

NIH-WIDE

STRATEGIC PLAN

Fiscal Years
2021-2025




NIH-FDA Next-Generation Sequencing
and Radiomics Workshop

Resource Requirements for Acceleration
of Clinical Applications

September 29-30 Virtual Workshop mnman insttutes

pZY U.S. FOOD & DRUG

ADMINISTRATION

of Health

CANCER

Related Requests for Information (RFls): m) NATIONAL

INSTITUTE

= Open until November 1

= Critical Resource Gaps and Opportunities to Support:
NOT-OD-21-162: Next generation sequencing

NOT-OD-21-163: Radiological tool development and clinical data
interpretation




Fiscal Year 2022 Appropriations

Fiscal Year 2021 | Fiscal Year 2022
Enacted House Labor- $ %

Labor-HHS HHS Increase Increase

Appropriation Appropriation

$42.9B $49.4 B

$615.8 M $646.3 M

*House language designates that ARPA-H would receive $3 billion of the
increase for NIH
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Mourning the Loss of Steve Warren




Mourning the Loss of Daniela Gerhard

Document 10




Mourning the Loss of Richard Lewontin
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New President-Elect,
American Society of Human Genetics

Brendan Lee, M.D., Ph.D.
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Genomics Research Elucidates Genetics of Rare
Disease (GREGoOR) Consortium
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* Program launched in Summer 2021

= New approaches to find genetic bases of rare diseases




Technology Development Program

Advanced Genomic Technology Technology Development
Development Meeting Coordinating Center

\/ox The Jackson
Laboratory
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Technology Development Program

00000 ®

000 B Funding Opportunities:
WS .
$ » Technology Development for Single-Molecule

Protein Sequencing

Collaboration with NCI and NIAID

RFA-HG-21-001 (R01, also linked R21 RFA
and R43/R44 PAR)

First due date: October 1, 2021

R

R

Courtesy of Stefan Howorka
& Zuzanna Siwy




Technology Development Program

Funding Opportunities:

= Novel Synthetic Nucleic Acid Technology
Development
RFA-HG-20-014 (R01, also linked R21 and R43/R44)
Next due date: February 4, 2022
= Transformative Nucleic Acid Sequencing Technology
;glgcgéiag%%fggggz | Innovation and Early Development
| RFA-HG-21-006 (R01, also linked R21 and R43/R44)
Next due date: March 1, 2022
= Advancing Genomic Technology Development for
Research and Clinical Application
NOT-HG-21-018, Notice of Special Interest (NOSI)
Standard receipt dates




Small Business Program

SBl R-STTR Funding Opportunities

.. America’'s Seed Fund

= Development of Highly Innovative Tools and Technology for Analysis of
Single Cells
PA-20-025 (STTR R41/R42 and linked SBIR R43/R44)
Standard receipt dates

= Small Business Initiatives for Innovative Diagnostic Technology for Improving
Outcomes for Maternal Health

NOT-EB-21-001, Notice of Special Interest (NOSI)
STTR R41/R42 and SBIR R43/R44
Standard receipt dates




Impact of Genomic Variation on Function (IGVF)

Effects of Genomic Variation

4

Genome Function

$

Health & Disease

® Award Locations in U.S.



Molecular Phenotypes of Null Alleles in Cells

(MorPhiC)
Funding Opportunities: .
= Data Production Research and S
Development Centers 7z al
RFA-HG-21-029 ® R %
= Data Analysis and Validation Centers : /\;;u; |

RFA-HG-21-030 (47 ae®

= Data Resource and Administrative
Coordinating Center
RFA-HG-21-031

Application Due Date: November 1, 2021




Centers for Excellence in Genomic Science (CEGS)

= Chao-Ting Wu (Harvard Medical School)
Center for Genome Imaging

= Chuan He (University of Chicago)

Center for Dynamic RNA
Epitranscriptomes
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Computational Genomics and Data Science Program

= New funding opportunities o |
released in July ~Large | M

= Support innovative research in Lo | Variant {0
computational genomics and | |- Calling |o

data science

* First due date: October 5, 2021
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GWAS Catalog

natu re https://doi.org/101038/s41586-021-03767-

Accelerated Article Preview %3- GWAS Catalog

The NHGRI-EBI Catalog of human genome-wide association studies

Mapping the human genetic architecture of
COVID-19

Received: 2March 2021 COVID-19 Host Genetics Initiative

Accepted: 23 June 2021

Accelerated Article Preview Published Thisis a PDF file of a peer-reviewed paper that has been accepted for publication.

online 8 July 2021 Although unedited, the content has been subjected to preliminary formatting. Nature

Cite this article as: COVID-19 Host Genetics is providing this early version of the typeset paper as a service to our authorsand

Initiative. Mapping the human genetic readers. The text and figures will undergo copyeditingand a proof review before the

:“?hl'ec:;r;)(:ac2‘:;-;96;’192‘3’:2?"5;;’;21) paper is published inits final form, Please note that during the production process
oi.org/101038/s e % " errors may be discovered which could affect the content, and all legal disclaimers

apply.

= Repository for summary statistics from COVID-19 Host Genetics
Initiative

= Curation team reached milestone of curating >5,000 papers




Polygenic Risk Methods in Diverse Populations
(PRIMED) Consortium

Improve applicability of PRS in
diverse populations

Optimize the integration of large-
# scale, harmonized genomic and
phenotype data

Sally Adebamowo (U. of MD)

David Conti (U. of Southern California)

Amit Khera (Massachusetts General and Broad Institute)
Yun Li (U. of North Carolina)

Josep Mercader (Broad Institute)

Bogdan Pasaniuc (U. of California, Los Angeles)
Kenneth Rice (U. of Washington; Coordinating Center)




Clinical Genome Resource (ClinGen)
Virtual Retreat 2021
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Clinical Genome Resource

~ 470 registrants from 38 countries
Topics:

Best practices for gene and variant curation
Curator perspectives

ACMG/AMP updated guidelines

Engaging under-represented Groups
Navigating ClinGen resources




" Clinical Sequencing Evidence-Generating
Research (CSER) Program

Genetics . -com/gl I ORIGINAL ARTICLE
inMedicine Wl ANNUAL

f.¥l REVIEWS

Annual Review of Genomics and Human Genetics Pitfalls and Fha"enges Ir} genetic t_ESt mterpre?atlon:
An exploration of genetic professionals experience

BRIEF COMMUNICATION
GenomeDiver: a

- di: with interpretation of results

Katherine E. Donohue! ® | Catherine Gooch?>® | Alexander Katz* |
Jessica Wakelee® | Anne Slavotinek® ® | Bruce R. Korf?

Laura M. Amendola,' Katie Golden-Grant,!
and Sarah Scollon?

Survey sent of genetics professionals asking about experiences with test result
misinterpretation

= 83% of respondents described at least one example of misinterpretation

» Incorrect result interpretation is biggest perceived factor leading to
misinterpretation

= Results highlight need for better communication among labs, providers, and
families




Multi-omics in Health and Disease Workshop

Multi-omics in
Health and Disease

Current Applications, Challenges
and Future Directions

June 17-18, 2021
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International 100K+ Cohort Consortium (IHCC)

4th International
Cohorts Summit

= Galvanize IHCC
around a long-term
strategic plan

* Training, Sharing,
and Capacity
Development
Working Group

IHCC Member Cohorts across the World

Canada

(835,000) oY

(6,450,000)
Denmark (5,698,000)

N

Total

Sweden (1.023,000)

LRS/LMIC

_~Finland (950,000)

»
lceland (250,000)
United Kingdom
(2,380,000)
United States

(11,811,000) . France 0

(810.000) Israel

(180,000)

Guinea-Bissau
Mexico (150,000)

Kenya
(160,000)

(220,000)

Brazil

(M mutti-Country (3,897,000) (15,000)

Chile —
(9,000)

w

<100K

& (102.000) (381.000)

100K-249K

- Estonia (160,000)

! A
& —— Netherlands (842,000)
- ;Gomany (190,000)

Switzerland (6,842,000)

China
(3,045,000)

P
2 ’ Japan (757,000)

A . Korea (1,097,000)

Taiwan (1,119,000)

»r

NP
Saudi Arabia _incia 2 A Indonesia (39,000)
.

Malaysia
(107,000)

Singapore
(10,000)

South Africa
(480,000)

Australia
(267,000)

1M and up

250K-999K

DA




The 5t" ELSI Congress

Th5th ELSIcon2022% Innovating for
s @ Just and Equitable Future

Save the Date
June 1-3, 2022
Columbia University

Abstract Submission: Open from September 13 — December 1, 2021



Training and Career Development
New Diversity-Focused FOAs

PAR-21-143 Next due date: December 8, 2021
NHGRI Predoctoral to Postdoctoral Transition Award for

Diverse Genomics Workforce (F99/K00)

PAR-21-214 Next due date: February 12, 2022

Short-term Mentored Research Career Enhancement
Award to Promote Diversity (K18)




Training and Career Development
New Diversity-Focused FOAs

RFA-HG-21-033 Due date: December 1, 2021

Genome Research Experiences to Attract Talented
Undergraduates into the Genomics Field to Enhance
Diversity (GREAT, R25)

RFA-HG-21-041 Due date: February 22, 2022

New Investigators to Promote Workforce Diversity in
Genomics, Bioinformatics, or Bioengineering and
Biomedical Imaging Research (R01 Clinical Trial
Optional)
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Knockout Mouse Phenotyping Project (KOMP2)

IMPC

International Mouse Phenotyping Consortium

Limited Competition Funding Opportunities:
= RFA-HG-21-036
Knockout Mouse Production and Phenotyping Project (UM1)
* RFA-HG-21-037

Knockout Mouse Phenotyping Project Data Coordination Center
and Database (UM1)

Application due date: November 1, 2021




Human Biomolecular Atlas Program (HUBMAP)

F/ Two funding opportunities:
Pg‘ %, & = HuBMAP Integration, Visualization, &
.’ﬁg J‘% Engagement (HIVE) Collaboratory
\ 22 OTA-21-012
LIRS
N ;\\(\\ ] Application due date: December 3, 2021

= Demonstration Projects

ﬁe’ | RFA-RM-21-027

Application due date: November 19, 2021




All--Us

RESEARCH PROGRAM

Researcher Workbench

Year One: By The Numbers

Participant Data Available in the Researcher Workbench

263,000+

Physical
Measurements

8,000+

Fitbit Records

Participants at a Glance

Participants

316,000+

203,000+

Electronic Health
Records (EHR)

Surveys
Capturing participant data such as:

= Lifestyle
= Health care utilization and access
= COVID-19 participant experience

— 80%

are from underrepresented
communities, including

%
50 O racial and

ethnic minorities.

Research Currently Underway

575

Active
projects

Our Researchers

Registered Institutions
Researchers
across a range of
institutional roles
and career stages.

Data and Usage

Data as of May 24, 2021

13 Top conditions
being studied
Publications in in the Researcher
~ R Workbench include:
Peer reviewed « Cardiovascular disease
journals « Hypertension + Cancer
* Mental health + Diabetes

Researchers
nationwide
are using the Non-
Researcher nstitut o
Workbench

fit Heal
s*  Organizations Orge

*Includes 23 Historically Black

Colleges and Universities and
Hispanic-Serving Institutions.

More than 28,000 estimated compute hours spent.
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New Resource on NHGRI Grant Funding Process

TORE EVETY e

Mole interdisciplinary research tearms 1 NHGRI Grant Funding, Review and Award
; . The Path from NHGRI Appropriations to Scientific Discovery
» nave the funding and resources to advance gen

>4 institutions in 2020. Stewardship of this investment im

Activity Types Activity Types

it

Scientific Program
Development

Activity I formation Timeframe

Scientific Program Grantee
Development Research

rmation

LS the big picture for the ressarch projects it will fund through sl
B c0ic Vision (Mafure 686, 683-692] articulates a vig
gooics that outlines the most compsgks




Previous events
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Apoorva Mandavilli
Reporter (Science and
Global Health),

The New York Times

May 20, 2021

John Inglis
Executive Director, Cold
Spring Harbor Laboratory
Press; Co-founder,
bioRxiv, medRxiv

July 28, 2021

Amy Harmon
National Correspondant
(Science and Society),
The New York Times

September 20, 2021

Y
|||||0|||||I|u| lll I||l||||u|
4
%

Genomics and the Media

Dorothy Roberts
Professor of Law and
Sociology, Civil Rights,
University of Pennsylvania;
Author, Fatal Invention

November 4, 2021

Elizabeth Wayne
Assistant Professor of
Chemistry, Carnegie Mellon
University; Co-host,
PhDivas Podcast

January 20, 2022

Joe Palca
Science Correspondent,
NPR

March 2022

Magdalena Skipper
Editor in Chief, Nature;

Chief Editorial Advisor,

Nature Research

May 25, 2022

Conversations with
trailblazing science
communicators




Infographic on Completing the
Human Genome Sequence

2

Why was it so difficult to fully complete
the human genome sequence?

Reason 1

The human genome
contains a massive
amount of DNA.
If you printed out the

- ety Ry The human genome consists of about ~3 billion letters of the

The human genome contains
a massive amount of DNA.

(G, A, T or C). A genome’s sequence from Houston to Boston!

cannot be read out end to end.

=D Researchers must first determine the
The first 92% was hard, . sequence of random pieces of DNA,

[ ——— Ay Yy N : - in si
1 Eanty s 3 billion bases in a precise order, each human genome in size 12

“ “ - : of which can be represented by a letter font, it would stretch

o Houston
The last 8% was excruciating.

then use those smaller sequences to
put the Who|e genome Sequence back Note: Only 20 letters of DNA sequence shown. To nnqgme Yvhat 3 b\\liorj letters
together |Ike a massive puzzle of the human genome sequence would look like, multiple this by 153 million!

of dedicated genomic
researchers with a vision.

The last 8% needed a generation L \ 3




NHGRI History of Genomics Program

Conference Celebrating the Work of David Depew

= Eight internationally recognized scholars
* Presentations drawing from themes in Depew’s work

= 108 total attendees




NHGRI History of Genomics Program

Symposium on the History of Eugenics and Scientific Racism

UNI THE
il USAI?USJ

™,
B

& 3 Smithsonian Institution
Wy

= December 2-3, 2021
NATURAL
= Examine history of eugenics, scientific HISTORY
racism, and complex legacies in the
modern health sciences
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Healthcare Provider Genomics Education Week 2021
Social Media Campaign

IM

800K

#MedGeneEd21

400K

200K
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2021 Short Course in Genomics




Microbiome Lesson Plans

= A Glimpse Into the Microbiome: An
Introductory Lecture

i - * You Are What You Eat — Exploring the
- Microbiome Through Inquiry-Based
.............. = Labs
e e

You Are What You Eat — Exploring the = Microbiome Virtual Lab Exploration!
Microbiome Through Inquiry-Based Labs

Karla Fuller, Ph.D.

Associate Professor of Biology
Stella Charles Guttman Community College

= Exploring the Microbiome and Its
) bt Connection to Metabolic Syndrome
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NHGRI-FDA Genomic Science and
Health Equity Postdoctoral Fellowship

o
-
-

Raven Hardy, M.S., Ph.D.



NHGRI Director on Twitter

BlEl—

Eric Green &
@NHGRI_Director

@Genome_gov Director. Genomicist. St. Louis Cardinals fan.




The Genomics Landscape




National Human Genome
Research Institute

A

Special Thanks!
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