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NIH Funds Scientists Across U.S.
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Brazil is our most significant South American partner

Source: Foreign Tracking System



Major Opportunities for
Biomedical Research

A Apply breakthrough knowledge and
technologies to enhance understanding of %
biology and disease

A Translate basic science into
better treatments

A Improve health care through science
A Sharpen focus on global health

A Reinvigorate the biomedical research
community



Major Opportunities for
Biomedical Research
A Apply breakthrough knowledge and

technologies to enhance understanding of
biology and disease




The
Human
Genome
Project
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ENCODE | International

‘ —
d 1000 Genomes

A Deep Catalog of Human Genetic Variation
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The Cancer Genome Atlas (( Undersianding genomics

to improve cancer care

The Cancer Genome Atlas

A Coordinated effort to accelerate understanding of cancer
through genome analysis to improve diagnosis,
treatment, and prevention

A Provides analysis of > 20 types of cancer, including

| Leukemia I Brain
I Breast I Lung
I Colon I Ovary

I Uterus I Bladder




The Cancer Genome Atlas @ I P

to improve cancer care

The Cancer Genome Atlas:
Comparing nNnFingerprints

A Searching for shared genomic fingerprints
I 12 cancer types NIH DIRECTOR'S BLOG

Different Cancers Can Share Genetic Signatures

I Tumor samples from 3,300 patients

12 Cancer Types

A Found 127 significantly mutated genes
shared by subsets of samples across
cancer types

APotential signific

ARTICLE

Mutational landscape and significance
across 12 major cancer types
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International Cancer Genome Consortium

A ICGC: global effort to

I Catalogue genomic abnormalities in tumors from 50 different
cancer types and/or subtypes

I Make data available to entire research community
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THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE
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Myriad Data Types
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Disorders with Known Molecular Basis
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Undiagnosed Diseases and NIH

A Undiagnosed Diseases Program (UDP)

I Patients with longstanding, undiagnosed medical conditions
are seen at NIH Clinical Center

I UD P 0 s -wiNd staff, led by Dr. William Gahl, has:
A Evaluated ~3,000 medical records
A Accepted ~700 cases
A Determined some diagnosis in ~25%

HARD CASES. INVESTIGATING - Sl 94 / gf !, <5

RARE f TOUGH DISEASES
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Understanding the Br al
Capturing the Imagination

= the WHITE HOUSE

PRESIDENT OBAMA IS CALLING ON THE SCIENCE COMMUNITY
TO JOIN HIM IN PURSUING A GRAND CHALLENGE

RAIN RESEARCH
THROUGH ADVANCING
NNOVATIVE

INITIATIV.E ot

Learning the Language of the Brain



Brain Research through Advancing Innovative
Neurotechnologies (BRAIN) Initiative: NIH goals

Generate a Census of Cell Types

Create Structural Maps of the Brain

Develop New Large-Scale Network Recording Capabilities
Develop A Suite of Tools for Circuit Manipulation

Link Neuronal Activity to Behavior

Integrate Theory, Modeling, Statistics, and Computation with
Experimentation

Delineate Mechanisms Underlying Human Imaging Technologies
Create Mechanisms to Enable Collection of Human Data
Disseminate Knowledge and Training
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Major Opportunities for
Biomedical Research

A Translate basic science into
better treatments




Disorders with Known Molecular Basis
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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

A Goal: develop biochip to screen for safe, effective drugs
I Use to predict toxicity, replace animal testing
I Use to predict efficacy
I Liver, heart, lung, other cell types m
I Designed for multiple different readouts :

A Twelve projects develop 3-D cellular microsystems ———
representing human organ systems ED/A

A Seven projects explore potential of stem cells to
differentiate into multiple cell types




Brain-Machine Interface Exoskeleton

A Paralysis affects ~6 million in U.S., more worldwide

A June 12, FIFA World Cup opening ceremonies

I Young Brazilian paraplegic will attempt to kick first ball

I Mechanical exoskeleton controlled by brain-computer interface

I Builds upon >20 yrs of neurobiology research by Miguel Nicolelis
A Work jointly supported by U.S. and Brazil

I More than $13.5M basic neuroscience research funding by NIH,
i ncluding NIH Directoros Pionee

I Exoskeleton development and clinical research by Brazilian
funders, including FINEP
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Science Breakthrough of the Year (2013)
=

What stops the body from waging
tsownfwa r On cancer

zeakthroush ofthe Yoy . A New approaches unleash the
ancer :

Immunotherapy [ power of the immune system to
e (N search and destroy cancer cells
b i Blocking protein receptors that
hinder iImmune response
A CTLA-4
A Anti-PD [programmed death] 1
I Genetically engineering immune
cells to target
tumor cells




In Vaccine
Design, Looks Do
Matter

Breakthrough of the Year

Cancer
Immunotherapy

T cells on the attack

Cosmic Particle Newcomer Juices
Accelerators Up the Race to
Identified Harness Sunlight

To Sleep, Your Microbes,
Perchance to ; Your Health
Clean

In Vaccine
Design, Looks Do
Matter




Universal Flu Vaccine

Virus surface protein from three flu strains
Head

Head

Stem

1918 1934 2009



