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“Science 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.”

...

NIH: Steward of Medical and Behavioral 
Research for the United States



NIH: 
World’s Largest Supporter of Biomedical Research

 Conducts research in its own laboratories
 Supports research of non-Federal scientists 

– Universities, medical schools, hospitals, research institutions, etc.
 Helps train research investigators
 Fosters communication of medical 

information
 158 NIH-supported researchers 

have become Nobel Laureates
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Includes two 2019 Nobel Prize winners: William G. Kaelin, Jr., and Gregg L. Semenza (Physiology or Medicine)

NIH News Release (10/7/19): 
The 2019 Nobel Prize in Physiology or Medicine has been awarded to National Institutes of Health grantees Gregg L. Semenza, M.D., Ph.D., of Johns Hopkins University, Baltimore, and William G. Kaelin Jr., M.D., of Dana-Farber Cancer Institute, Boston, who share the prize with Sir Peter J. Ratcliffe, M.D., of the University of Oxford, England, and Francis Crick Institute, London, for their discoveries of how cells sense and adapt to oxygen availability. The Royal Swedish Academy of Sciences said, “The seminal discoveries by this year’s Nobel Laureates revealed the mechanism for one of life’s most essential adaptive processes. They established the basis for our understanding of how oxygen levels affect cellular metabolism and physiological function. Their discoveries have also paved the way for promising new strategies to fight anemia, cancer and many other diseases.”

Dr. Kaelin has received continuous funding since 1990, totaling more than $30 million from NCI. Dr. Semenza has received funding from NIH since 1988, totaling more than $20.3 million, primarily from NHLBI and NIDDK.



NIH Funds Scientists Across U.S. 

Alaska Hawaii

FY2018 funding
• State: $2,887M
• 2nd Congressional District: $202.5M 

Massachusetts



NIH’s Impact on U.S. Health and Medicine

 Cardiovascular disease death rates have fallen more than 
70% in the last 60 years

 Cancer death rates now falling more than 1% per year
– Dropping by ~26% from 1991 to 2015

 HIV therapies enable people in their 20s to live to age 70+

U.S. Life Expectancy

66

68

70

72

74

76

78

80

Ag
e



Economic Value of NIH-Supported Research
 NIH funding supports >433,000 high quality jobs across the US

– Producing ~$74 billion in new economic activity
 Every $1 of NIH investment  in R&D investment:

– Basic science  $8.38  in 8 years
– Public clinical research  $2.35  after 3 years

 Example: Human Genome Project (1990–2003)
– Cost: $3.8B (on time & under budget!)
– 1988–2012:  ~$1 trillion  in economic growth

• 178-fold return on investment
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https://www.unitedformedicalresearch.org/statements/recent-nih-budget-growth-fueling-economic-growth-nih-research-funding-drove-nearly-74-billion-in-economic-activity-and-supported-more-than-433000-jobs-in-fy18/



Hope Through Biomedicine
Traveling Into the Future….

10 Biomedical Advances in 10 Years



In 10 Years, We Will Have…
Dramatically advanced our analysis of individual human cells

1
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In 10 Years, We Will Have…
Dramatically advanced our analysis of individual human cells

1

Increasing our understanding of many disorders, including autoimmune 
conditions like rheumatoid arthritis
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Analysis images from an RA patient sent by Dr. Robert Carter, May 2018.



In 10 Years, We Will Have…
Developed tools to identify new brain cell types, circuits

2

Improving diagnosis, treatment, and prevention of autism, schizophrenia, 
Parkinson’s, other neurological conditions
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http://science.sciencemag.org/content/363/6424/eaau8302
R. Gao et al., Cortical column and whole-brain imaging with molecular contrast and nanoscale resolution. Science, Jan 18, 2019.

Still image is timed to reappear with end of video.

Nanoscale brain-wide optical imaging. ExLLSM images neural structures with molecular contrast over millimeter-scale volumes, including (clockwise from top right) mouse pyramidal neurons and their processes; organelle morphologies in somata; dendritic spines and synaptic proteins across the cortex; stereotypy of projection neuron boutons in Drosophila; projection neurons traced to the central complex; and (center) dopaminergic neurons across the brain, including the ellipsoid body (circular inset).







Age 35-39 Years

Gene Carriers Non-Carriers
1 2 3 4 1 2

In 10 Years, We Will Have…
Implemented targeted therapies for Alzheimer’s before signs appear

3

Slowing or even preventing the disease



In 10 Years, We Will Have…

Deepened our understanding and application of iPS cells 

4

Allowing us to build “YOU on a biochip” and generate matched transplantable organs



In 10 Years, We Will Have…

Expanded our concept of our “self” to include our microbiome  

5
• International Human 

Microbiome Project 
deepens understanding of 
microbiome-associated 
conditions

• NIH launches Human 
Microbiome Project

• Sequences 3,000 reference 
strains from human body

1990s

• DNA sequencing 
broadens possibilities 
for study of humans 
and microbes

1970s

• First-gen DNA 
sequencing

1970s 1990s 2008-2013 2014-2018



In 10 Years, We Will Have…

Expanded our concept of our “self” to include our microbiome 

5

With profound implications for our approaches to sickness and health



In 10 Years, We Will Have…

Created a universal influenza vaccine

Head

Stem

Target

 Natural antibodies attack 
the head of the viral coat 
protein, which varies from 
year to year

 Teaching the immune 
system to attack the 
invariant stem provides 
immunity to all flu viruses
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In 10 Years, We Will Have…

Created a universal influenza vaccine

6

Protecting against all strains of flu, seasonal and pandemic



In 10 Years, We Will Have…

Deployed genomics, neuroscience, structural biology to uncover new 
targets for addiction prevention, treatment of pain  

7



In 10 Years, We Will Have…

Deployed genomics, neuroscience, structural biology to uncover new 
targets for addiction prevention, treatment of pain  

7

www.nih.gov/heal-initiative 

 NIH-led research initiative to:
– Improve prevention and treatment of 

opioid misuse, addiction
– Enhance pain management

 ~$945M (FY19) in research funding
– ~375 awards – in 41 states

 Coordinated effort across sectors: 
from government agencies to local 
communities
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NIH funds $945 million in research to tackle the national opioid crisis through NIH HEAL Initiative
Approximately 375 awards in 41 states will accelerate scientific solutions.

To reverse the opioid crisis that continues to grip the nation, the National Institutes of Health has awarded $945 million in total fiscal year 2019 funding for grants, contracts and cooperative agreements across 41 states through the Helping to End Addiction Long-term Initiative or NIH HEAL Initiative. The trans-NIH research effort aims to improve treatments for chronic pain, curb the rates of opioid use disorder (OUD) and overdose and achieve long-term recovery from opioid addiction. 



In 10 Years, We Will Have…

Opioid Blood Brain Cells

7
Deployed genomics, neuroscience, structural biology to uncover new 
targets for addiction prevention, treatment of pain  



Deployed genomics, neuroscience, structural biology to uncover new 
targets for addiction prevention, treatment of pain  

In 10 Years, We Will Have…

Antibody

Opioid

7

Blood Brain CellsStrategies that will end the opioid crisis – and lessen patients’ pain



In 10 Years, We Will Have…

Accelerated immunotherapy, other advances through the Cancer 
Moonshot℠

8

Expanding the reach of immunotherapy to provide cures for solid tumors
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Source: Tran E, et al., N Engl J Med 2017; 377:2593-2596




In 10 Years, We Will Have…

Actualized the potential of precision medicine through the All of Us 
Research Program

9



In 10 Years, We Will Have…

Actualized the potential of precision medicine through the All of Us 
Research Program

9



Actualized the potential of precision medicine through the All of Us 
Research Program

In 10 Years, We Will Have… 9

Enrollment Numbers as of October 9, 2019

Advancing individualized prevention, treatment, and care –
and YOU TOO can be One in a Million!

www.joinallofus.org

326,976
Started enrollment

209,518
Completed all steps



In 10 Years, We Will Have…

Harnessed the power of CRISPR-Cas and other gene editing tools

10



In 10 Years, We Will Have…

Harnessed the power of CRISPR-Cas and other gene editing tools

Preventing loss of motor function from SMA and other related inherited diseases

10






Gene Therapy for Sickle Cell Disease 10

Offering effective cures for all individuals with SCD
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Hope in every sphere of 
life is a privilege that 
attaches to action. 
No action, no hope.

~ Peter Levi
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NIH… Turning Discovery Into Health

directorsblog.nih.gov
www.nih.gov/hope

@NIHDirector


	Exceptional Opportunities in Biomedical Research�Francis S. Collins, M.D., Ph.D.�Director, National Institutes of Health��Worcester Regional Research Bureau Annual Meeting��October 10, 2019�
	NIH: Steward of Medical and Behavioral Research for the United States
	NIH: �World’s Largest Supporter of Biomedical Research
	NIH Funds Scientists Across U.S. 
	NIH’s Impact on U.S. Health and Medicine
	Economic Value of NIH-Supported Research
	Hope Through Biomedicine�Traveling Into the Future….
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	In 10 Years, We Will Have…
	Gene Therapy for Sickle Cell Disease
	Slide Number 28
	Slide Number 29

