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Extraordinary NIH Opportunities
for FY 2013

= |nvesting in Basic Research

Accelerating Discovery Through Technology

Advancing Translational Sciences

Encouraging New Investigators and New |deas




“To help this country compete for
new jobs and businesses, we
also need to invest in basic
research and technology, so the
great ideas of the future will be
born in our labs and in
classrooms like these.”

President Obama

Signing of America Invents Act
Thomas Jefferson High School
September 16, 2011




MicroRNAs
An EXxciting New Frontier

= What are microRNAs (miRNAs)?

— Tiny snippets of RNA that control levels of protein production

= Hot areas of miRNA research

— Design treatments for cancer, cardiovascular disease, immune
disorders, Parkinson’s disease, many other conditions

— Explore how viruses, environmental factors affect human gene
expression

— Produce stem cells from adult skin cells




- LETTERS
M I C ro R N As published online 18 September 2011

New Clues to Schizophrenia | - e
Genome-wide association study identifies five new
: : schizophrenia loci
= Schizophrenia
— Affects 1% of U.S. population
Total economic burden > $62 billion annually
Family history is a risk factor

Exact genetic, environmental factors unknown

The Schizophrenia Psychiatric Genome-Wide Association Study (GWAS) Consortium!

Genome-Wide Association Study

— > 9,000 people with schizophrenia, > 12,000 unaffected
— Discovered 5 genetic variants associated with schizophrenia
— Includes microRNA 137, known to play role in brain development




Induced Pluripotent Stem Cells
Rapid Progress

Science Science 318, 1917 (2007)

Induced Pluripotent Stem Cell Lines

Derived from Human Somatic Cells
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Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors
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Induced Pluripotent Stem Cells
Rapid Progress

New methods:

= Safer for possible clinical use
Reduce reprogramming time
Increase efticiency > 100-fold

Cell Stem Cell 8, 633-638, June 3, 2011
Cell Stem Cell

Reprogramming of Mouse and Human Cells
to Pluripotency Using Mature MicroRNAs
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Cell Stem Cell [9y. Kyushu University,

Cell Stem Cell 8, 376-388, April 8, 2011 ©2011 Elsevier Inc. nstitute of Radiological Sciences,

Highly Efficient miRNA-Mediated Reprogramming
of Mouse and Human Somatic Cells to Pluripotency
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Investing in Basic Research

“... the hope of major advances lies in sustaining broad
and free-ranging inquiry into all aspects of the phenomena
of life, limited only by the criteria of excellence, the
scientific importance, and the seriousness and

competence of the investigator.”
— James A. Shannon, M.D.
8th Director of NIH

135 NIH grantees/trainees have become Nobel Laureates
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> 28,500X

Cost per Mb

Cost per Megabase of DNA Sequence
Moore’s Law
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Applications of Genomic Analysis
Identification of a New Disease

= Kentucky family suffers from:
— Progressive, debilitating joint pain
— Calcium build-up in arteries of hands and feet; not heart

= Sisters, Louise and Paula, seek answers at NIH Undiagnosed
Diseases Program

= Sequencing finds genetic mutation that causes new disease,
Arterial Calcification Due to CD73-deficiency (ACDC)
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Creation of the
National Center for Advancing
Translational Sciences (NCATYS)

POLICY www.ScienceTranslationalMedicine.org 6 July 2011 Vol 3 Issue 90 90

Reengineering Translational Science:
The Time Is Right

Francis S. Collins

Despite dramatic advances in the molecular pathogenesis of disease, translation of basic |
biomedical research into safe and effective clinical applications remains a slow, expen-
sive, and failure-prone endeavor. To pursue opportunities for disruptive translational
innovation, the U.S. National Institutes of Health (NIH) intends to establish a new entity,
the National Center for Advancing Translational Sciences (NCATS). The mission of NCATS

is 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 diseases and conditions. The new center’s activities will complement, and
not compete with, translational research being carried out at NIH and elsewhere in the
public and private sectors.




Advancing Translational Sciences
The Need for a Universal Flu Vaccine

Influenza Virus Up to 50,000 U.S. deaths
associated with flu annually

$87 billion in economic costs

Protection currently involves
getting a flu shot every year

Vaccine manufacture takes
6 months; requires predicting
this year’s flu strain before
production

Target for
universal
flu vaccine




Universal Flu Vaccine: Development Timeline

2007 =)

2011 =)
2013 =)

2014 )

2015 =)

Basic and preclinical studies

Phase 1 human clinical trials

Phase 2 human clinical trials

Complementary human studies in
partnership with private sector

Licensure studies and application for
licensure




Advancing Translational Sciences
Mark O. Hatfield Clinical Research Center

7

Lasker~Bloomberg Public Service Award

For serving since its inception as a model research hospital
— providing innovative therapy and high-quality patient
care, treating rare and severe diseases, and producing
outstanding physician-scientists whose collective work has
Set a standard of excellence in biomedical research.
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Opportunities for Tomorrow
NIH Investing in New, Transformative Ideas

= NIH-Lasker Clinical Research Scholars
Transformative R0O1
NIH Director’'s Pioneer Award
New Innovator Award

NIH Director’s Early Independence Awards

PIONEER
A*W-A-R-D




Building the Research Workforce
Need for Greater Diversity: NIH’s Action Plan

Enhancing Recruitment
= Evaluate current training programs
= Phase out unsuccessful programs, expand successful ones

Enhancing Career Advancement

Increase number of early career reviewers, including those from
underrepresented populations

Examine grant review process for bias, develop interventions
Improve support for grant applicants
Gather expert advice on additional action steps




ACD Working Group on Diversity in the
Biomedical Research Workforce

= Charged by Advisory Committee to the Director (ACD) to
focus on 5 key transition points in the pipeline:
Entry into graduate degree programs
Transition from graduate degree to post-doctoral fellowship
Appointment from post-doctoral position to first independent
scientific position
Award of first independent research grant from NIH or
equivalent in industry
Award of tenure in an academic position or equivalent in an
iIndustrial setting
= Produce interim recommendations by December 2011
and final recommendations by June 2012




ACD Working Group on Diversity in the
Biomedical Research Workforce
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Clyde Yancy, M.D.
Northwestern University




ACD Working Group on the Future
Biomedical Research Workforce

= Charged with developing model for sustainable and diverse
U.S. biomedical research workforce that can inform
decisions about training optimal number of people for
appropriate types of positions that will advance science and
promote health

= Questions to be considered
— What is the right size of the workforce?
— What are the appropriate types of positions to support?
— What is the best way to support these positions?
— vvhat types ot training should be provided?

= Timetable
— August 17 — October 7, 2011: RFI seeking stakeholder input
— Summer 2012: Final report anticipated




ACD Working Group on the Future
Biomedical Research Workforce
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NIH
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University of Michigan, Ann Arbor
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Yale School of Medicine
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Johnson & Johnson

Naomi Rosenberg, Ph.D.
Tufts University

Bruce A. Weinberg, Ph.D.
The Ohio State University
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Univ of California, San Francisco




Challenges to Biomedical Research

Appropriation History vs. Actual Purchasing Power
FY 1998 appropriation — FY 2012 Presidential Budget ($ in billions)
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Possible Strategies for Dealing with
Budget Challenges

= Make the case for NIH
= Trim spending across the board
= Evaluate, rearrange research portfolio

= Change ways of managing NIH resources

Your suggestions?




For more information, go to:
http://report.nih.gov/budget and spending/index.aspx

NATIONAL ey TR OF HEnLTH Sitn Map
% Research Portfolio Online Reporting Tools (RePORT) searcr [ =2

REPORTS, DATA AND ANALYSES OF NIH RESEARCH ACTIV

HOME FREQUENTLY REQUESTED REFORTS REFORT CATALOG CATEGORICAL SPFENDING RaPORTER GLOSSARY FAGs LIMNKS ABOUT RePORT

gy Budget and Spending

ver. 3.0.3: Enhancements
Made to the RePORTER |
Tool... |

resg more ' Wavs of Managing NIH Resources "o

To comment, send emails to:
NIHResourceManagement@nih.gov




“If we're going 10
create jobs now and
In the future, we're
going to have to out-
build and out-educate

and out-innovate

every other country
on Earth.”

President Obama

Signing of America Invents Act
Thomas Jefferson High School
September 16, 2011




NIH...

Turning Discovery Into Health
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