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In the beginning . . .
• Established by Francis Collins in 1993 when he 

became Director of what was then the NCHGR
• Goals:

– To capitalize on the unique resources of the 
Intramural environment to establish a world-class 
program in genetics, genomics, and genomic 
medicine

– To catalyze the ‘genomic transformation’ of the 
Intramural Programs of the other NIH Institutes

– To serve as an incubator for programs that could 
be exported to the broader genomics community

• Deliberately larger than other Intramural Programs, 
relative to the size of the Institute



Distinctive Features of Intramural NIH

• Institutional commitment to researchers over 
projects

• Quadrennial heavily retrospective review
• Long-term studies that require stable funding
• High-risk, high-reward projects that would be 

difficult to do with R01 funding
• Specialized resources



The NIH Clinical Center



Nuts and Bolts of the NHGRI IRP

• 22 Tenured Senior-Investigators (5 NAM, 2 NAS), 3 
Tenure-Track Investigators, 3 Senior Scientists, 13 
Associate Investigators, 9 Adjunct Investigators

• 8 cores (Bioethics, Bioinformatics, Flow Cytometry, 
Gene Expression, Genomics, Microscopy, Transgenic 
Mouse, Zebrafish)

• NIH Intramural Sequencing Center (Illumina NovaSeq
6000, PacBio Sequel, Oxford Nanopore GridION)

• ~ 540 total staff
• FY2018 appropriated budget of ~$113.7 M
• 7 buildings on the NIH campus, plus off-campus 

facilities in Rockville and Baltimore



NIH Leaders with Labs in the NHGRI DIR

Diana Bianchi, NICHD Francis Collins, NIH Gary Gibbons, NHLBI

Harold Varmus, NIH, 
NCI

Betsy Nabel, NHLBI
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Cell 90:797, 1997

Positional Cloning of MEFV, the Gene Mutated in 
Familial Mediterranean Fever (FMF)



Manthiram et al. Nat Immunol 18:832, 2017



Goldbach-Mansky R et al. N Engl J Med 2006;355:581-592



Zhou, Yang et al. NEJM 370:911, 2014

Before anti-TNF:  55 strokes, 2077 patient-months

Since anti-TNF:      0 strokes,  583 patient-months  
A. Ombrello et al., submitted



The Boy from Bangaluru






Ellen Sidransky
Sidransky et al., NEJM 361:1651, 2009

• Rare patients with Gaucher disease 
and parkinsonism

• Parkinson disease in relatives of 
Gaucher probands - heterozygotes

GBA1 is now the most common 
genetic risk factor for PD and 
related disorders



High Throughput Screening 
For Small Molecule Chaperones

Compounds clear out the 
stored lipidLipid engorged Gaucher
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Philip Shaw Neuropsychopharmacology 40:746, 2015
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548 children (198 with ADHD) followed for 14 years on the same scanner



Lindhurst et al., NEJM 365:611, 2011

Am J Hum Genet 98:435, 2016

Les Biesecker



Cohort TBD

The Genomic Ascertainment Cohort
(TGAC)

• Aggregate WES and WGS data
• Re-align & Call
• Display data in local browser 
• Genotype-driven hypotheses

• Secondary clinical studies and deep 
phenotyping

• Refer to protocol
• Collect sample for investigator
• TGAC performs phenotyping 

Pooled Bioresource
>10,000 individuals

ClinSeq
INOVA

GenotypesSamplesVolunteers

Investigator’s team or
TGAC Core clinical team
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Scientific Review
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• Medical records:                                       >4000
• Admitted and evaluated                            ~1100
• Children                                                      ~40%
• Neurological                                               ~50%
• Some diagnosis                                         ~30%
• Publications                                                 >80
• Two in NEJM, two in JAMA

The Undiagnosed Diseases Program Turns 10

St. Hilaire et al., NEJM 364:432, 2011
Bill Gahl





Al-Ramahi et al., eLIFE 6:e29129, 2017



Larry Brody
Government 

Scientific Officer

Center for Inherited Disease 
Research (CIDR)



Nature 517:327, 2015

Nature 526:68, 2015

Charles Rotimi



Max Muenke

Second International Summit in Human 
Genetics and Genomics

National Institutes of Health, Bethesda, 
Maryland, September 1 - 29, 2017

26 participants, 24 countries



NHGRI Social and Behavioral 
Research Branch

Laura Koehly, Chief Philip Shaw Larry Brody

Lori Erby Vence Bonham Susan Persky



Julie Segre

MBio 9:e02011, 2018

Sci Transl Med 6:254ra126, 2014



Zhou et al., Immunity 48:500, 2018

Jim Mullikin



Adam Phillippy
Nat Biotechnol 33:623, 2015

Bickhart et al., Nat Genet 49:643, 2017



Nat Protoc 11:2357, 2016

Nucleic Acids Res 44:D822, 2016

Genetics 198:167, 2014

Shawn Burgess



Elaine Ostrander

Nat Rev Genet 18:705, 2017



Dave Bodine

Nucleic Acids Res 44:D925, 2016





Scientific Productivity Since 2/1/2016

• 6 Science
• 4 Nature
• 6 Cell
• 8 NEJM
• 6 JAMA
• 1 Lancet
• 9 Nature Genetics
• 4 Nature Immunology
• 1 Nature Medicine
• 1 Nature Biotechnology
• 1 Nature Protocols

• 2 Nature Reviews Genetics
• 9 Nature Communications
• 4 Science Translational Medicine
• 1 Cell Metabolism
• 6 PNAS
• 2 JCI
• 26 American J Human Genetics
• 7 Blood
• 1 Immunity
• 2 Neuron
• 1 Annual Review of Medicine
• 1 Ann Rev Genomics Human Genet



Blue Ribbon Panel Review of the 
Intramural Research Program

• 2011 – 2012, Chaired by David Page
• Members: Wylie Burke, Nancy Cox, Bruce Korf, 

Rick Myers, Bob Waterston, Huda Zoghbi
• Written materials, conference calls, 2 in-person 

site visits
• Final report, September 2012



Overall Assessment:  Outstanding

• Scientific productivity
• Mentoring and training programs
• Dissemination of genomic technologies 

across the NIH IRP
• Internationally recognized research faculty
• Robust research infrastructure
• Spirit of collaboration and collegiality



Recommendations

• Continue to adhere to the model of investigator-
initiated research

• Allocate resources based on rigorous reviews by 
the Board of Scientific Counselors

• Embrace a risk-taking culture
• Insist on excellence
• Continue to be a ‘change agent’ on the NIH 

campus and beyond



Evaluating Science and Allocating Resources 
in the Intramural Research Program



Brendan Lee, Chair (2020) Baylor College of Medicine

Mark Daly (2019) Mass General, Broad Institute
Wayne Grody (2019) UCLA
Lucille Adams-Campbell (2021) Georgetown
Neal Copeland (2021) Methodist Research Institute
Tim Townes (2021) UAB
Barry Coller (2022) Rockefeller University
Carole Ober (2022) University of Chicago
Sara Tishkoff (2022) University of Pennsylvania

NHGRI Board of Scientific Counselors



Standards of Excellence for IRP Science
• Does the work fundamentally change the way 

that we think about or understand relevant 
areas of biomedical science?

• Through the development of new methods, 
does it change the way that we do science?

• For clinical research, does it change the way 
that we practice medicine?

• Whether clinical or basic, how would the field 
look if the Intramural Investigator had not 
been active for the last five years?

• Is the research worth studying with the 
special resources associated with the IRP?



Ratings to Date (60 evaluations)

• 38 Outstanding (63%)
• 6 Outstanding to Excellent (10%)
• 1 Excellent to Outstanding (2%)
• 9 Excellent (15%)
• 1 Excellent to Very Good (2%)
• 2 Very Good to Excellent (3%)
• 3 Very Good (5%)



Planning the Next Quarter Century

• Strong commitment to risk-taking, to scientific 
excellence, and to leading genomics in the 
NIH IRP

• Merit-based resource allocation
• Strategic tenure-track faculty recruitment
• Succession planning
• Engagement in the Institute-wide strategic 

planning and a new round of Blue Ribbon 
Panel review




	The NHGRI Intramural Research Program:�A Quarter Century of Genomics at the NIH 
	In the beginning . . .
	Distinctive Features of Intramural NIH
	The NIH Clinical Center
	Nuts and Bolts of the NHGRI IRP
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	The Genomic Ascertainment Cohort�(TGAC)
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Scientific Productivity Since 2/1/2016
	Blue Ribbon Panel Review of the Intramural Research Program
	Overall Assessment:  Outstanding
	Recommendations
	Evaluating Science and Allocating Resources in the Intramural Research Program
	Slide Number 36
	Standards of Excellence for IRP Science
	Ratings to Date (60 evaluations)
	Planning the Next Quarter Century
	Slide Number 40

