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ñScience in pursuit of fundamental 

knowledge about the nature and 

behavior of living systems

and the application of that 

knowledge to extend healthy life 

and reduce illness and disability.ò

...

NIH:
Steward of Medical and Behavioral Research



NIH Funds Scientists Across U.S.

Alaska
Hawaii



é and around the globe é

Source: Foreign Tracking System

Brazil is our most significant South American partner



Major Opportunities for

Biomedical Research 

ÁApply breakthrough knowledge and 

technologies to enhance understanding of 

biology and disease

ÁTranslate basic science into 

better treatments

Á Improve health care through science

ÁSharpen focus on global health

ÁReinvigorate the biomedical research 

community
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with Disease Risk
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The Cancer Genome Atlas 

ÁCoordinated effort to accelerate understanding of cancer 

through genome analysis to improve diagnosis, 

treatment, and prevention

ÁProvides analysis of > 20 types of cancer, including

ïLeukemia ïBrain

ïBreast ïLung

ïColon ïOvary

ïUterus ïBladder



Á Searching for shared genomic fingerprints

ï12 cancer types

ïTumor samples from 3,300 patients

Á Found 127 significantly mutated genes 

shared by subsets of samples across 

cancer types

ÁPotential significance for é

ïñPrecision medicineò ïcustomizing 

treatment for individual patients

ïTherapeutic development ïidentifying 

key cellular pathways to find likely 

drug targets

The Cancer Genome Atlas:

Comparing ñFingerprintsò of Cancer Types  

http://directorsblog.nih.gov/



International Cancer Genome Consortium

Á ICGC: global effort to 

ïCatalogue genomic abnormalities in tumors from 50 different 

cancer types and/or subtypes

ïMake data available to entire research community



International Cancer Genome Consortium

71 projects in 17 jurisdictions





Myriad Data Types

Other óOmic

Imaging Phenotypic

Clinical

Genomic

Exposure
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Disorders with Known Molecular Basis

Source: Online Mendelian Inheritance in Man, Morbid Anatomy of the Human Genome



ÁUndiagnosed Diseases Program (UDP)

ïPatients with longstanding, undiagnosed medical conditions 

are seen at NIH Clinical Center

ïUDPôs NIH-wide staff, led by Dr. William Gahl, has:

ÅEvaluated ~3,000 medical records

ÅAccepted ~700 cases

ÅDetermined some diagnosis in ~25%

ÁNext: National Undiagnosed Diseases Network

ïWill expand programôs data, approaches throughout the country

Undiagnosed Diseases and NIH



ÁMystery: what was causing recurring fevers, rashes ïand 

strokes ïin 3 young patients seen at NIH Clinical Center?

ïñDetectivesò from across NIHôs Intramural Program investigated

ÁMolecular insight: whole exome sequencing revealed 

2 mutated copies of gene that codes for ADA2

ïEnzyme key for blood vessel development; immune cell balance

ïADA2 deficiency Ą vascular, immune abnormalities Ą

inflammation Ą fevers, rashes ïand strokes

ïDubbed this rare condition, ñDADA2ò

Á Implications:

ïFor patients with DADA2, promise of better treatment

ïFor the many adults who suffer a stroke, promise of new insights 

into causes ïprevention ïtreatment

Identifying Causes of Rare Diseases: DADA2



Learning the Language of the Brain

Understanding the Brain é 

Capturing the Imagination



Brain Research through Advancing Innovative 

Neurotechnologies (BRAIN) Initiative: NIH goals

Á Generate a Census of Cell Types

Á Create Structural Maps of the Brain 

Á Develop New Large-Scale Network Recording Capabilities 

Á Develop A Suite of Tools for Circuit Manipulation 

Á Link Neuronal Activity to Behavior 

Á Integrate Theory, Modeling, Statistics, and Computation with 

Experimentation

Á Delineate Mechanisms Underlying Human Imaging Technologies

Á Create Mechanisms to Enable Collection of Human Data 

Á Disseminate Knowledge and Training
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Treating Rare Diseases: NOMID



National Center for Advancing 

Translational Sciences (NCATS) 

Mission:

To catalyze the generation of innovative methods and 

technologies that will enhance the development, testing, 

and implementation of diagnostics and therapeutics across 

a wide range of human diseases and conditions.

http://ncats.nih.gov/



An early NCATS Project:

Human Tissue Chip for Drug Screening

ÁGoal: develop biochip to screen for safe, effective drugs

ïUse to predict toxicity, replace animal testing

ïUse to predict efficacy

ïLiver, heart, lung, other cell types

ïDesigned for multiple different readouts

ÁTwelve projects develop 3-D cellular microsystems 

representing human organ systems 

ÁSeven projects explore potential of stem cells to 

differentiate into multiple cell types



Brain-Machine Interface Exoskeleton

ÁParalysis affects ~6 million in U.S., more worldwide 

ÁJune 12, FIFA World Cup opening ceremonies

ïYoung Brazilian paraplegic will attempt to kick first ball 

ïMechanical exoskeleton controlled by brain-computer interface

ïBuilds upon >20 yrs of neurobiology research by Miguel Nicolelis

ÁWork jointly supported by U.S. and Brazil

ïMore than $13.5M basic neuroscience research funding by NIH, 

including NIH Directorôs Pioneer Award

ïExoskeleton development and clinical research by Brazilian 

funders, including FINEP



Science Breakthrough of the Year (2013)

What stops the body from waging 

its own ñwar on cancerò? 

ÁNew approaches unleash the 

power of the immune system to 

search and destroy cancer cells 

ïBlocking protein receptors that 

hinder immune response

ÅCTLA-4

ÅAnti-PD [programmed death] 1

ïGenetically engineering immune 

cells to target 

tumor cells





Universal Flu Vaccine

Head

Stem

1918 1934 2009

Virus surface protein from three flu strains

Head

Stem


