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Essentials of the NIH Intramural Research Program

• Budgets appropriated by Congress and administered through 
the Institutes/Centers

• Institutional commitment to researchers over projects
• Rigorous quadrennial heavily retrospective review by Boards of 

Scientific Counselors
• Long-term studies that require stable funding
• High-risk, high-reward projects that would be difficult to do 

with R01 funding
• Specialized resources
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Nuts and Bolts of the NHGRI IRP

• 24 Tenured Senior-Investigators, 3 Tenure-Track Investigators, 3 
Senior Scientists, 2 Senior Clinicians, 12 Associate Investigators, 
9 Adjunct Investigators, 1 Scientist Emeritus

• ~ 625 total staff
• FY2020 appropriated budget of ~$120.7M
• 7 buildings on the NIH campus, plus off-campus facilities in 

Rockville and Baltimore
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Diana Bianchi Les Biesecker Francis Collins Josh Denny

Gary Gibbons Dan Kastner Elaine Ostrander Julie SegreCharles Rotimi

Bill Gahl



Our Newest Senior Faculty Member

Lindsey A. Criswell, MD, MPH, DSc
Director, NIAMS



Our Newest Tenure-Track Investigator

Neil A. Hanchard, MBBS, D Phil
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The Future of Genomics

Adam Phillippy, PhD



Two Flavors of Immunity

Adaptive Immunity
• T and B lymphocytes are the major 

players
• Receptors somatically rearrange 

and mutate
• Autoimmune diseases 

characterized by high-titer 
autoantibodies and/or antigen-
specific T cells

Innate Immunity
• Myeloid-lineage cells are the major 

effectors
• Receptors are hard-wired in the 

germline genome
• Autoinflammatory diseases are 

characterized by seemingly 
unprovoked inflammation without 
high-titer autoantibodies or antigen-
specific T cells
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Positional Cloning of MEFV, the Gene Mutated in 
Familial Mediterranean Fever (FMF)
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Genetic Architecture of Behçet’s Disease
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Genetic risk variants for PFAPA

Recurrent 
aphthous ulcers 

Behçet's diseasePFAPA

Behçet's spectrum disorders (BSD)

Manthiram et al. PNAS 117:14405, 2020



HLA Associations across the Spectrum

Recurrent 
aphthous ulcers 

Behçet's diseasePFAPA

HLA-B*5101
OR 3.0

HLA-DQB1*0603, 
HLA-DRB1*1301, 
HLA-DQA1*0103 

OR 2.13

HLA-DRB1*0103
OR 1.33 

Top HLA
associations

stronger HLA associations

HLA may be a factor that affects phenotype along the spectrum.
Microbial antigens may modulate the disease.

Manthiram et al. PNAS 117:14405, 2020



Park et al., Nat Immunol 21:857, 2020





Genotype First!

Protein Ubiquitylation 
Gene Ontology (841  

Genes)

1477 exomes/ 
genomes from 

Autoinflammatory 
Cohort

1083 exomes/ 
genomes from NIH 

Undiagnosed 
Diseases Cohort

pLI > 0.9
Not present in gnomAD

Shared in cases

3 middle-aged men, 
heterozygous for 

UBA1 
p.Met41Val/Thr

Beck et al., NEJM 2020



Identification of Myeloid-Restricted 
Somatic UBA1 Mutations 

Beck et al., NEJM 2020



P1- 54 y/o male
Bone Marrow

P2- 61 y/o male
Bone Marrow

P3- 74 y/o male
Bone Marrow

Bone Marrow-Resident Myeloid Cells in UBA1
Patients Exhibit Striking Vacuoles 

Beck et al., NEJM 2020



The Clinical Spectrum of 25 Patients with UBA1
p.Met41 Somatic Mutations

Male gender 25 (100%)
Age at onset, median (range) 64 (45 – 80)
Deceased 10 (40%)
Fever 23 (92%)
Skin involvement 22 (88%)
Pulmonary infiltrate 18 (72%)
Ear/nose chondritis 16 (64%)
Venous thromboembolism 11 (44%)
Macrocytic anemia 24 (96%)
Bone marrow vacuoles 18/18 (100%)

Beck et al., NEJM 2020



The Clinical Spectrum of 25 Patients with UBA1
p.Met41 Somatic Mutations (2)

Meets Diagnostic or Classification Criteria for:

Relapsing polychondritis 15 (60%)

Sweet syndrome 8 (32%)

Myelodysplastic syndrome 6 (24%)

Multiple myeloma (MGUS) 5 (20%)

Polyarteritis nodosa 3 (12%)

Giant cell arteritis 1 (4%)

Beck et al., NEJM 2020
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VEXAS Model



VEXAS: The Big Picture

• Using a genotype-first strategy, one can define new 
illnesses based on genetic variants shared among 
patients carrying distinct clinical diagnoses. This may give 
rise to a new molecular taxonomy of rheumatic disease.

• Somatic variants for genes encoded on the X-
chromosome are probably under-recognized.

• Somatic mutation may account for a significant fraction of 
adult-onset inflammatory disease.



NIH Clinical Center

dan.kastner@nih.gov
Tina.Romeo@nih.gov, referrals
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