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Open Session Presentations

= NIH’s Strategic Plan for Data Science

= Concept Clearance: Center for ELSI Resources & Analysis

= Concept Clearance: Genomic Innovator Award




Open Session Presentations

= Report on the NHGRI Intramural Research Program

= Report: Update on the NHGRI Genome Sequencing Program

= Report: Update on the Undiagnosed Diseases Network
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Establishing a ‘2020 Vision for Genomics’

= ‘Virtual’ Town Hall — May 4, 2018

= Upcoming In-Person Town Halls
Seattle, WA — June 19, 2018
Palo Alto, CA —July 17, 2018

= News and Events Calendar

= [[lumina Genomics Podcast
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James Battey Departs as Director, National Institute on
Deafness and Other Communication Disorders

" A YRR ==
James Battey, Judith Cooper,
M.D., Ph.D. Ph.D.




Richard Nakamura Departs as Director,
NIH Center for Scientific Review

Richard Nakamura, Noni Byrnes,
Ph.D. Ph.D.

Document 3




Active Recruitment: NIH Chief Data Strategist and
Director, Office of Data Science Strategy

<ﬁ U_S. Department of Health & Human Services

National Institutes of Health

Turning Discovery Into Health

NIH Employee Intranet | Staff Directory = En Espanol

JOBS@NIH—

Search All NIH Jobs

JU—
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DISCOVER A CAREER AT NIH: IT’S ABOUT LIFE

Vacancy Announcement

CHIEF DATA STRATEGIST AND DIRECTOR, OFFICE OF DATA SCIENCE STRATEGY
NIH Director
Position

The National Institutes of Health (NIH) is seeking exceptional executive candidates for the newly established position of
Chief Data Strategist (CDS). The CDS will report directly to the NIH Director; s/he will serve as the principal advisor to the
NIH Director and other NIH leadership in the broad domain of the large-scale platforms and technology/tools ecosystems
that facilitate data science. The CDS will also serve as the Director of the newly formed Office of Data Science Strategy in
the Division of Program Coordination, Planning, and Strategic Initiatives, Office of the Director (DPCPSI), NIH. In
complementing existing MIH expertise and investments in computational biology, bicinformatics, biostatistics, information
science, medical informatics, and quantitative biology, the CDS will: 1) provide leadership for a broad range of initiatives
and projects that align with NIH's strategic plans; 2) catalyze the use of new platforms and methods to gain deeper insights
from NIH’s vast data resources; and 3) help mature competencies and capabilities of the biomedical research workforce—
amongst NIH as well as our greater research ecosystem—to capitalize on new large-scale biomedical data and analytic
tools.



New Director, U.S. Centers for
Disease Control and Prevention

(L /,g

CENTERS FOR DISEASE
CONTROL AND PREVENTION

Robert Redfield, M.D.



Proposed Common Rule Implementation Delayed

The Common Rule, Updated

Jerry Menikoff, M.D., J.D., Julie Kaneshiro, M.A., and Ivor Pritchard, Ph.D.

| Jor the first time since it was
_ issued in 1991, the Common

Rule — the set of federal regu-

lations for ethical conduct

been updated. M
requirements, map
crease flexibility, v
fect in 2018, whic
tutions a year to work toward
implementation.

The public saw the begin-
nings of this effort in 2011,
when the Department of Health

gives insti-

submitted, from a fairly wide
swath of the public, i
dividuals, g i

i€s of Sciences, Engineer-
ing, and Medicine,? led to a long
process of deliberation and dis-
cussion. The result is a final rule
that differs significantly from
what was initially proposed.
Most notably, the new rule
does not adopt the proposal to

that implementing this pro-

ould significantly harm the

M to do important research,

ut producing any substan-

tial off-setting benefits. The pub-
lic response was particularly note-
worthy, given that the premise
behind the proposal was specifi-
cally tied to public sentiment:
the NPRM had stated that con-
tinuing to allow research on un-
identified biospecimens without
consent would place “the publicly-
funded research establishment in

= Proposes to delay Common Rule implementation to January 2019

= Asks for feedback about complying with burden-reducing
provisions beginning in July 2018

= Open for comments until May 21, 2018




Proposed Bill: Advancing Access to
Precision Medicine Act

1151 CONGRESS
SN HL R
® @

To provide for a study by the National Academy of Medicine on the use

genetic and genomie testing to improve health care, and for other purposes.

» H.R. 5062 introduced by Rep. Eric Swalwell (D-CA) in February

= Would charge the National Academy of Medicine to conduct a
study on using genomics in medicine

= Would amend Medicaid to allow states to offer whole-genome
sequencing for children with undiagnosed diseases




Fiscal Year 2018 Appropriations

Fiscal Year
2017 Budget

Fiscal Year
2018 Budget

Percent
Increase

$34.1B

$37.1B

8.8%

$528 M

$556 M

5.4%

Document 8



Fiscal Year 2019 Budget

/5o
f',. BUDGET OF T

OFFICE OF MaNAG

E U.S. GOVERNMENT

Furyy

= President’s proposed Fiscal Year 2019 budget released in February

= Proposed ~8.1% reduction for NHGRI (over Fiscal Year 2018)

= Onward to Congress for consideration




Fiscal Year 2019 Budget

Wednesday

NATIONAL INSTITUTES OF HEALTH
DR. FRANCIS COLLINS C-SPAN2
National Institutes of Health (NIH) c-span.org

Director
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Mourning the Loss of John Sulston




Mourning the Loss of Rep. Louise Slaughter

—

Rep. Louise Slaughter at Signing of GINA




AAAS Wachtel Cancer Research Award

IA\AAAS

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Nevile Sanjana, Ph.D.




Elected to National Academy of Sciences

Sarah Elgin
Michael Gottesman
Haig Kazazian
Stephen O’Brien
Simon Tavaré

NATIONAL ACADEMY
Feng Zhang OF SCIENCES




New Nature Editor-in-Chief

nature

International weekly journal of science

Magdalena Skipper, Ph.D.



Genomes In The News...
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Centers for
Common
Disease
Genomics

Genome Sequencing Program

Coordinating

Center Annual Consortium Meeting
» Research updates

P N = Sequencing progress
W " Wendatian = Center goals & strategies

- Genomics

cenome Sequencing NS = Scientific talks
Collaborations

Opportunities to build
common resources



Genome Sequencing Program
Centers for Common Disease Genomics

Disease Sample Samples Samples
Category Type Sequenced Projected

" Freeze 1.
Genomes 34,089 47,298 20K WGSs

Cardiovascular
Exomes 21,129 56,172 Nov 2017

Genomes 9,013 12,424

Immune-Mediated
Exomes 1,435 19,715 = Freeze 2:

Genomes 14,909 35,818 56K WGSs

Neuropsychiatric
PsY Exomes 20,728 28,228 Summer 2018

TOTAL 101,303 199,655




Genome Sequencing Program

ndelian Genomics agllsilliare

Disease-Gene Associlations

Key Collaborators

Tier 1 (Conservative) 2,197

Tier 2 (Suggestive) 1,000

Other Accomplishments

Tools and methods
Courses and training

463 publications

Knockout Mouse
Project

Undiagnosed Disease
Network

Matchmaker Exchange
Sample providers

Patients and family
members




Human Genome Reference Sequence Webinar

» Discussed future of NHGRI-funded components of the
Genome Reference Consortium

Ideogram of the latest
human assembly,
GRCh38.p12

* Topics included: o o
How to represent reference genome
How to include haplotype-resolved data
What datasets are needed
Bioinformatic tool development
Education and outreach opportunities
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Cell Symposium — The TCGA
Legacy: Multi-Omic Studies
In Cancer

September 27-29, 2018
From The Cancer Genome Atlas (TCGA) consortium, a large-scale collaboration initiated and supported by
the National Cancer Institute (NCI) and National Human Genome Research Institute (NHGRI). (WaS h i n g to n DC)
]

From the analysis of over 11,000 tumors from 33 of the most A b St raC t S d U e \] U n e l 5

prevalent forms of cancer, the Pan-Cancer Atlas provides a uniquely

comprehensive, in-depth, and interconnected understanding of Reg I St r atl O n d ead I I n e A u g u St 10

how, where, and why tumors arise in humans. As a singular and

Welcome to the Pan-Cancer Atlas

unified point of reference, the Pan-Cancer Atlas is an essential

resource for the development of new treatments in the pursuit of

precision medicine.




Technology Development Program

= Novel Nucleic Acid Sequencing Technology Development
RFA-HG-18-001 (RO1, also linked R21 and R43/44)
Next due date: June 27, 2018

= Advanced Genomic Technology Development Meeting
May 30 — June 1, Northeastern University (hosted by Meni Wanunu)




pedia Of DNA Elements

cell type
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(ENCODE

I 2.9 ENCSR150JD small intestine
| 1.99 ENCSR410DUZ left renal pelvis
. 1.54 ENCSR702IGQ stomach
1.38 ENCSR755LFM testis
1 ENCSR182NBO fibreblast of breast
0.76 ENCSRO00CO0 AGD4450
0.56 ENCSR860HAA mammary epithelial cell
0 ENCSRE80AAZ adrenal gland
0 ENCSR271D.J endocrine pancreas
0 ENCSR547TNE muscle of arm
0 ENCSR329MHM HepG2
ed, ENCODE Data Analysis Genter

| 5.91 ENC:
5,22 ENCSREZANLW spi
4.82 ENCSR969JYY germinal me




ENCyclopedia Of DNA Elements (ENCODE)

WU

Nucleic Acids Research

< Previous Article Next Article >

The ModERN Resource: Genome-Wide Binding Profiles
for || Resource

Th
""" Impact of regulatory variation across human iPSCs

ritfMich . g
it and differentiated cells

Hanee
http . . . . . .
Pul Nicholas E. Banovich,'”-® Yang . Li,>”-? Anil Raj,”” Michelle C. Ward,'->

'| Peyton Greenside,* Diego Calderon,* Po Yuan Tung,'-? Jonathan E. Burnett,’
4 Marsha Myrthil,' Samantha M. Thomas,' Courtney K. Burrows,’

Irene Gallego Romero,''? Bryan |. Pavlovic,' Anshul Kundaje,”

Jonathan K. Pritchard,?>® and Yoav Gilad'">




Computational Genomics and Data Science Program

= Workshop in Fall 2016 yielded
recommendations for next 3-5 years

= Release of Funding Opportunity
Announcement in Summer 2018

= |nnovative research efforts in
computational genomics, data science,
statistics, and bioinformatics




2"d Homomorphic Encryption Workshop
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= Workshop to set community standards for broad use
= Homomorphic encryption allows analysis on encrypted data

* NHGRI providing SBIR support for secure, distributed GWAS

= MedCo, an i2b2 module for secure precision medicine




GWAS Catalog — 10t Anniversary

Studies

o Studies e Associations

= 2018: 3,329 publications & 59,707 associations
= 3,118 citations of GWAS Catalog and associated papers

80000
70000
60000
50000
40000
30000
20000
10000

Associations




ACMG Annual
Clinical Genetics Meeting

APRIL 10-14 | EXHIBIT DATES: APRIL 11-13
CHARLOTTE CONVENTION CENTER | CHARLOTTE, NC




CinCen

Clinical Genome Resource (ClinGen)

Gene Curation Coalition (GenCC)

CImGéﬁ

» (Genetics o YEARS

( I Home / ' MlM

Human Genetics Knowledge
for the World

TeMI Orphanet

Curating the Clinical Genome

23-25 May 2018
Wellcome Genome Campus, Hinxton, Cambridge, UK



Clinical Genome Resource (ClinGen)

Genetics
inMedicine

Adapta e

classificz

sl inVledicine

Letter to the Editor
Melissa A. Kelly, N g O C OLD SPRING HAREBEBOR COMMENTARY

Steven M. K Molecular Case Studies
Eden Haverfiel Tl-le ACMG ‘
Kate Orland, M¢ /
Kate Thomson,

v for the inte| points to consider for sharing variant-

Christopher Se|

e Leslie G Biesecker MD & Ste Ievel infOrmation from Clinical genetic
Working Group testing With Clinvar

Danielle R. Azzariti,"® Erin Rooney Riggs,®® Annie Niehaus,*
Laura Lyman Rodriguez,® Erin M. Ramos,” Brandi Kattman,* Melissa J. Landrum,*

Christa L. Martin,>® and Heidi L. Rehm'->®




Clinical Sequencing Evidence-Generating
Research Program

ACMG Annual _
20 1 8 Clinical Genetics Meeting \\ April 10-14 | Charlotte, NC

10 posters and presentations addressing: Secondary findings and
complex genomic results; economic perspectives; sharing
genomic results with family members

Why Patients Decline Genomic Sequencing Studies: Experiences = Time commiment tuy ogists (35%)

No reason / unknown (16%)

. m Privacy / discrimination (13%)
from the CSER Consortium PMID: 29497922 “Not miersted (12%)
= Qverwhelmed (8%)
Psychological impact (8%)
\ , , , ® Does not want research results (5%)
Laura M, Amendola + Jil 0. Robinson” + Ragan Hart" + Sawona Biswas**  Kaitlyn Lee” + Barbara A, Bernhardt* = Does not want secondary findings (2%)

m Current healthcare sufficient (2%)

Kelly East’  Marian J. Gilmore® + Ta L, Kauffman’ « Katie L, Lewis®  Myra Roche®  Sarah Scollon ™ Julia Wymn "  Family / social implications (0.1%)
Carrie Blout ™




Clinical Sequencing Evidence-Generating
Research Program

| CSER Advisory | Clinical Sequencing Evidence-
Panel \ generating Research (CSER)
Steering Committee

Clinical Sites and g Coordinating Center
NHGRI Intramural

Baylor College of Medicine

HudsonAlpha

Kaiser Permanente

Mt. Sinai

UCSF TBD

UNC - Chapel Hill Ancillary Sites
ClinSeq®

NHGRI, NIMHD, NCI Staff

. Education &
Utility, Health Retum of ELSI & Stakeholder Measures

E & Results Diversity Engagement &

Analysis &
Diagnostic
Yield

Clinical Survey ‘ Sequence

Outcomes
7 N y N

Working Groups




Newborn Sequencing In Genomic Medicine and
Public HealTh (NSIGHT)

Received: 31 July 2017 Revised: & October 2017 Accepted: 10 October 2017

DO 10.1002/ Mwmes 23354
PR SNSRI [DNA) ng/pl

METHODS | ’ - o - DBS DNA
Vi , Infor , and Disease " i k Sure sandards

113130 bp

Whole exome and whole genome sequencing with dried blood : =460
spot DNA without whole genome amplification -

Laia Bassaganyas'* | George Freedman?* Dedeepya Vaka® | Eunice Wan®
Richard Lao® FlaviaChen® | MarkKvale® | RobertJ.Currier* Jennifer M. Puck??
Pui-Yan Kwok33

www.naturecom/npjgenmed

WGS + Standard Testing ‘WGS + Standard Testing

|

Standard Testing

Standard Testing

The NSIGHT I-randomized controlled trial: rapid whole-
genome sequencing for accelerated etiologic diagnosis in
critically 11l infants

Josh E. Petrikin'*~, Julie A. Cakici(®f*, Michelle M. Clark®, Laurel K. Willig'**, Nathaly M. Sweeney"?, Emily G. Farrow

Carol J, Saunders'>”, Isabelle Thiffault'**, Neil A, Miller’, Lee Zellmer', Suzanne M. Herd', Anne M. Holmes®, Serge Batalov®, d ; - L T | T | i |
& 13.7 4 2 4
Narayanan Veeraraghavan®, Laurie D. Smith 7. David P. Dimmock®, J. Steven Leeder’” and Stephen F. Kingsmore 160 240 320 400 480 0 80 160 240 320 400 480

Proportion Receiving Dx
Proportion Receiving Dx

Time to Dx (Days) Proband Age (Days)




Missing Heritability Ten Years On Workshop

Workshop Conclusions:

1 Using all associated SNPs explains much more heritability
than genome-wide significant SNPs alone

d Increasing the proportion of heritability explained greatly
Improves reliability of prediction algorithms

 Expanding the study of African and other non-European

populations is critically needed to enhance characterization
of disease-associated genomic variants

Document 27



International 100K+ Cohorts Summit

March 26-27, 2018 (Durham, NC)

Global Genomic

) Medicine Collaborative

= >50 very large cohorts from >30 countries (>25M participants)

= Conceived by Heads of International Research Organizations (HIROs) Group
Leads — Jeremy Farrar and Francis Collins

= Agreed to develop searchable registry, common IT infrastructure,
collaborative genome-sequencing and other —omics technologies

= |[dentifying other cohorts and developing collaborative efforts through
G2MC and GA4GH




Investigator-Initiated
Genomic Medicine Research

Funding Opportunity Title Investigator-Initiated Genomic Medicine Research (R01 Clinical Trial

Optional)
Activity Code R0O1 Research Project Grant

Announcement Type New

Receipt Oct 19, Jun 20, Oct21, Jun19, Oct 20,
Dates 2018 2019 2019 2020 2020

Activity Code R21 Exploratory/Developmental Grant
Announce! ment Type New

Related Notices None

Funding Opportunity Announcemen t (FOA) Number PA R_1 8_736




Ethical, Legal, & Social Implications (ELSI) Research Program
CEER Annual Meeting

a! q r‘ﬂﬁ Webinar:

= _ Identifying Needs and Resources
> to Increase the Reach, Impact, and
Transparency of ELSI Research

K‘i"'n ?,

Annual Meeting L4
T




Training and Career Development

= New ELSI T32 Program:

University of Michigan
Pl: Scott Roberts MICHIGAN

= New DAP Award:

Duke University
Pls: Susanne Haga & Gregory Wray
Genomic Science and Medicine




Training and Career Development

2018 Meeting at UCLA

2019 Meeting in St. Louis (April)




NHGRI Extramural Research Highlights

Cell

Volume 172, Issue 3, 25 January 2018, Pages 491-499 15

Article

Ulraconserved Enhancers Are Required tor Normal

Dev

Diane |

N upar

Harrng BMII‘I.TCIF_ME tics
Afzal 1 .

Volume 33, Issue 24
15 December 2017

Article Contents

FIRE: functional inference of genetic variants that
regulate gene expression

Nilah M loannidis 2, Joe R Davis, Marianne K DeGorter, Nicholas B Larson,
Shannon K McDonnell, Amy J French, Alexis J Battle, Trevor J Hastie,
Stephen N Thibodeau, Stephen B Montgomery ... Show more

Author Notes

Bioinformatics, Volume 33, Issue 24, 15 December 2017, Pages 3895-3901,
https://doi.org/10.1093/bioinformatics/btx534
Published: 24 August 2017  Article history v




NHGRI Extramural Research Highlights

Addressing Beacon re-identification attacks: qu
and mitigation of privacy risks

Psychi b
Jean Louis Raisaro, Flonan Trameér, Zhanglong Ji, Divue Bu, Yo S C atr _ = e

Knox Carey, David Lloyd, Heidi Sofia, Dixie Baker, Paul Flicek

Suyash Shringarpure, Carlos Bustamante, Shuang Wang, Xiaoq

Lucila Ohno-Machado, Haixu Tang, XiaoFeng Wang, Jean-Pilorr
Author Notes

Journal of the Amenican Medical Informatics Association, Volume
2017, Pages 799-805, hitps //doi.org/10.1093/jamia/ocw167

Published: 20 February 2017 Article history thvistry (MK} 2
crmilan Publishers L

www.nalure.Lomimp

PERSPECTIVE
Improved ethical guidance for the return of results from
psychiatric genomics research

G LAzaro-Munoz . MS Farmedl®, ) C rowikey™ t M R T HA SNBLgRNELLY . RC Josiassen” and PF Sullvan™
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Human Heredity and Health in Africa (H3Africa)

= 11t Consortium Meeting in March 2018 (Uganda)
= Recent publications

= Upcoming H3Africa ELSI research awards




Somatic Cell Genome Editing

= Program aims to develop quality tools to perform effective and
safe genome editing in human patients

= Applications received in response to 6 FOAs

= Kickoff meeting in December




NIH Data Commons Pilot Phase

* Pilot started in Sept 2017

. _ User interfaces, analysis tools
* Initial Accomplishments:
Established governance Data

Developed project execution plan & -1 GTEX ¢ “ALLIANCE (@7 ToPMed
Established processes for data
access

amazon 4 > Google Cloud Platform
web services

* Implementation:
Stage I: April = Oct 2018
Stage Il: Oct 2018 — Oct 2021
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RESEARCH PROGRAM

PERY 1-Masen

THe ‘STw
%30-11:25 PLEN(!)&?%K]WH“%:?H GNEED":

»C‘ “"Q
© \WELCOME - Mickelle Hamiet agion MECINE [ 25
o OPeNING ﬁm?ﬁggﬂém'ﬁ‘ ‘,"}Z‘:{«'m{" gﬁfm Callins UG

© PROGRAM OVERVIEW: Eri A
© KEWN(IE: 6 PICTURE Soa P zm/
T PARTICIPANT PE%?FC WE - & M; W,

R Edward Rm‘a’ ad Sulf heeler

_}.,,X\h‘.'
a5 LUNCH (on Your.own)

voerenane Osm CowecTio ‘&Dl'wzgiﬁ“:?}&

ECANOLOGIES and METHOD
G&UJ MEs, ¢ ohN N&PE
9\9\ B eremiTES e B hot)

\ l ~

w2s-
\2:45-2:00

BRERY - WEATH
Zif; THe B\\G\Oﬂcojmmnee WO coxomants

e,
£s. o A;
“‘“ﬁmgl mnumb | E ""‘E"’
) = RE
< ,,.nuw\f <// I

Soon to be Issued Funding Announcement for All of Us Genome
Centers (OT2)

Notice Number: NOT-PM-18-002

Key Dates

Release Date: March 16, 2018

Estimated Publication Date of Funding Announcement: May 2018
First Estimated Application Due Date: July 2018

Earliest Estimated Award Date: August 2018

Earliest Estimated Start Date: September 2018

Related Announcements

None

Issued by

Mational Institutes of Health (NIH)

Purpose

The National Institutes of Health intends to issue a funding announcement (FA) to solicit applications for large-scale
Genome Centers to generate genomic data as part of the All of UsResearch Program. The All of Us Research Program
seeks to create one of the world’s largest and most comprehensive precision medicine research platforms with a data




All--Us

RESEARCH PROGRAM

National Launch on May 6, 2018

Get Started - Sign Up

Here’s a quick overview of what you’ll need to do to join.

Create an Account Fill in the Enroliment and Complete Surveys and More

You will need to give an email address Consent For Once you have given your consent, you

and password. The process usually takes 18-30 minutes. will be asked to complete online health
If you leave the portal during the consent surveys. You may be asked to visit a
process, you will have to start again from partner center. There, you'll be asked to
the beginning. provide blood and urine samples and - 1
have your physical measurements taken. You are One in
We may also ask you to share data from
wearables or other personal devices. ( T

LEARN MORE AT SOINALLOFUS.0RG
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National DNA Day

RIL

25

“Ask Me Anything” (AMA) Series

On the reddit science community forum “fr/Science”
Featuring prominent geneticists from a range of research areas

April 20 & April 23-27, 2018

9] National DNA Day Events

Mational

DNA BAY 25

Bench to Bedside
to Business

A Talk on Startups in Science

Olivier Noel, Ph.D.

[ E

Apeil 28
Limtmr

Pubiiz Liv
genome. gov/BenomaTVLive

your:Microbiome s a Part
pfi this;VicrobiallPlanet

Lita Proctor, Ph.D.

Program Director, Human Microbiome Project
Division of Genome Sciences
National Human Genome Research Institute

B National Institutes of Health

National Museum of Natural History
Friday, April 27, 2018, 4:00 p.m. — 5:00 p.m.
FREE and open to the public

& Smithsonian




‘15 for 15’ Celebration

Fifteen ways genomics is now influencing our world DNA Sequencing
A
Reducing the cost of genome sequencing by a million-fold DNAB

Celebrate -
DNASequencing

Reducing the cost of genome seguencing
by a million-fold

\Which gancmiz advance i

Newsletter

#u National DNA Day

=¥ Published by Kiara Paimer

The first Human Genome took 13 years and $2.7 billion to sequence
Today, it takes a day and $1000 #15for15 #DNADay18
http://bit.ly/2D9aS6a

Did you know ... that your genome contains about six billion individual building blocks - and that we can now read the order of
all those building blocks in about a day and for about $1000?

Leaps in technology since the Human Genome Project have enabled remarkable genomics-based advances in medicine,
agriculture, forensics, and our understanding of evolution.

Our genome (that is, our DNA "blueprint”) - and in fact the genomes of all life forms on earth - are made of four chemical *bases® strung
together in varying orders. To study the exact order (or sequence) of someone’s DNA, researchers follow three major steps: (1) purify
and copy the DNA; (2) read the sequence; and (3) compare to other sequences.

First they use chemical methods to purify, then, for some menthods, "amplify" the DNA in the sample - that means they copy small

parts of the sample to reach high enough levels for measuring. The amplification step makes it possible to do DNA testing from very

small starting amounts, like those in forensic samples or ancient bones. Then, different methods can be used to determine the order ople reached

of each base in the DNA sample. Finally, they use computers to compare the sequence of the DNA to a reference sequence (for

example, of the human genome), in order to see if there are any differences in the order of the bases. ol Like (J comment £ Share s~
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Technology Advances Since the Human Genome Project

The Human Genome Project opened the door to vast improvements in three major areas:
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« The methods used to amplify and sequence DNA, including a million-fold reduction in the cost for sequencing a human genome.
» Continually improving the accuracy of the reference “human “ that Y can use for comparing newly




Outreach Activities

NBC4 Health & Fitness Expo USA Science &
Engineering Festival




Genome: Unlocking Life’s Code Exhibition

GENOME

UNLOCKING
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CODEI

= June 23 to September 15, 2018
Rochester Art Center (Rochester, MN)

= Fall 2018
Orange County History Museum (Orlando, FL)




42 Degrees North Media: Educational Videos
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THE HUMAN GENOME PROJECT




42 Degrees North Media: Educational Videos




Director’s Report Outline
.  General NHGRI Updates
II. General NIH Updates

Ill. General Genomics Updates
V. NHGRI Extramural Research Program
V. NIH Common Fund/Trans-NIH

VI. NHGRI Division of Policy, Communications, and
Education



2018 Samuel J. Heyman
Service to America Medals Finalist




2018 HudsonAlpha Life Sciences Prize

é HUDSONALPHA

INSTITUTE FOR BIOTECHNOLOGY
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Charles Rotimi. Ph.D.



NHGRI Intramural Research Highlights

Whole-Genome-Sequence-Based Haplotypes Reveal Single
Origin of the Sickle Allele during the Holocene Wet Phase
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A direct link between MITF, innate immunity, and hair graying

Genomic Analysis of Hospital Plumbing
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Plasmids Conferring Carbapenem Resistance




The Genomics Landscape

Sign up for The Genomics Landscape email updates




National Human Genome
Research Institute
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