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NIH: Steward of Medical and Behavioral
Research for the Nation

= s "Science in pursuit of fundamental
e | 0wledge about the nature and
behavior of living systems...

and the application of that
knowledge to extend healthy life
and reduce illness and disabillity.”
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Human Microbiome at NIH:
Coming Full Circle

= New science of microbiology: NIH established 1887
— “Hygienic lab” tests samples for infectious diseases

= New understandings of genetics
— Mid 20 century: NIH helps crack genetic code
— 1990-2003: NIH leads Human Genome Project

— Ecological approach to our “fellow travelers” .-
— Nobel Prize winner —and NIH grantee — Joshua Léﬂerbefg The

The Scientist
- Apr. 2, 2001
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Understanding the Human Microbiome:
From Lederberg’s Concept ... to HMP
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Joshua Lederberg (1925-2008)

‘... microbiome, to signify the
ecological community of
commensal, symbiotic, and
pathogenic microorganisms that
literally share our body space
and have been all but ignored
as determinants of health and
disease.”

“We should think of each host and
Its parasites as a superorganism
with the respective genomes
yoked into a chimera of sorts.”



Cost of Sequencing a Human Genome
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Demonstrating Feasibility

First Analysis of Genes of a Community of
Human Microbes

Science VOL 312 2 JUNE 2006

Metagenomic Analysis of the Human

Distal Gut Microbiome

Steven R. Gill,"*$ Mihai Pop,’t Robert T. DeBoy,' Paul B. Eckburg,**"*
Peter ]. Turnbaugh,” Buck S. Samuel,” Jeffrey I. Gordon,” David A. Relman,***
Claire M. Fraser-Liggett,"® Karen E. Nelson®




NIH Human Microbiome Project and the
NIH Common Fund (and its predecessor,

the NIH Roadmap)
Facilitating Research Across Disciplines

Projects must be:
= Truly transforming
= Require participation of NIH as a whole
— Address gaps no single IC or outside entity is likely to fill
= Place outcomes in public domain

= Need development in “incubator space” to jumpstart field

m National Institutes of Health
Office of Strategic Coordination - The Common Fund WE ACCELERATE DISCOVERY
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Your body: A ‘colony of creatures’

Although hundreds of mi

al species have been identified in the body,

scientists ex| to discover thousands more now that a comprehensive EXPLORING MICROBE GENES|

census of them is underway.

BACTERIA-FREE AT BIRTH
Humans are born “sterile,” with no
bacteria, but start being colonized
from the instant they break from the
womb.

HUMAN vs
FOREIGN CELLS

By adulthood, the human
body has an estimated
110 trillion cells, but
only about 10 percent
are truly “us.”

10 trillion —

Number of

“human”
cells
including
heart cells,
bone cells,
ete.

100 trillion

mainly
bacteria
but also
fungi and
other
organisms.

The NIH "Human Micrebiome Projed
sequencing the genomes of be;
areas of the body known to be inha
microbes, The number of species thi
identified are shown in red.

- fusiforme

microbe that lives in the
human gut.

VOL 315 30 MARCH 2007

METAGENOMICS

Massive Microbial Sequence
Project Proposed



The Human Microbiome Project
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The Human Microbiome Project

Peter J. Turnbaugh, Ruth E. Ley, Micah Hamady, Claire M. Fraser-Liggett, Rob Knight & Jeffrey |. Gordon
2007 Release: NIH Launch [umar robiome Project
A strategy to understand:

) National Human Genome Research Institute
how they contribute to no
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i @.S. Department of Health and Human Services
““NIH News

National Institutes of Health
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NIH Launches Human Microbiome Project

NIH Roadmap Effort to Use Genomic Technologies to Explore Role of Microbes in Human Health
and Disease

o SCIENCE NOTEBOOK

ke SCIENCE NOTEBOOK

announced the off
microbiome is the

e Monday, December 24, 2007

"The human micrc
Zerhouni, M.D. "T
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The Inhuman DNA in Every
Person

-- Rick Weiss



Human Microbiome Project Contributes
to International Effort

!‘!}” HMP, NIH Common Fund
A

m Canadian Microbiome Initiative

Metagenomlcs of the Human
Intestinal Tract,

European Commission
9 Korean Microbiome Diversity

4 Using Korean Twin Cohort Project ZE% IN?A
T—=" SCIENCE & IMPACT
. Australian Jumpstart Human m!croQbeS, I_-Iuman !ntestlnal
’”F icrobiome in Obesity and
Microbiome Project

Nutritional Transition,

French National Agency for Research
http://www.human-microbiome.org/


http://en.wikipedia.org/wiki/File:Flag_of_South_Korea.svg
http://en.wikipedia.org/wiki/File:Flag_of_Australia.svg

AR:[:[C IF: 14 JUNE 2012 VOL 486
First results

paisime & ® Structure, function and diversity of the

Project highlight

WS healthy human microbiome

otr eicrobial

TR T AT 3l A 2 The Human Microbiome Project Consortium®
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The Human Microbiome Project Consortium®*
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HMP Support from ICs
Before 2008
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HMP Support from ICs
2008-2012
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HMP Support from ICs
2013
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Beyond HMP: Additional NIH Support for

Human Microbiome-related Research
FY2010-FY2012
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THE INTERNATIONAL \WEEKLY JOURNAL OF SCIENCE
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The Human Microbiome: Transforming
Our Understanding of Health and Disease

. . Vol 457| 22 January 2009 |doi:10.1038/nature07540
National Institutes of Health
Turning Discowvery Into Health

e e et LETTERS

NIH DIRECTOR’S BLOG

Who Knew? Gut Bacteria Contribute to 3 3 3 3
Malniitrition A core gut microbiome in obese and lean twins
Peter J. Turnbaugh], Micah Hamadyj, Tanya Yatsunenko', Brandi L. Cantarel’, Alexis Duncan?, Ruth E. Ley],

By Dr. Francis Collins, on February 5th, 2013 Mitchell L. Sogin®, William J. Jones, Bruce A. Roe®, Jason P. Affourtit”’, Michael Egholm’, Bernard Henrissat®,
Andrew C. Heath?, Rob Knight* & Jeffrey |. Gordon'

5JULY 2013 VOL 340

The Long-Term Stability of the Human
| Gut Microbiota

Jeremiah ]. Faith, Janaki L. Guruge, Mark Charbonneau, Sathish Subramanian, Henning Seedorf,
Andrew L. Goodman, Jose C. Clemente, Rob Knight, Andrew C. Heath, Rudolph L. Leibel, Michael
Rosenbaum, Jeffrey I. Gordon*

—Herbivores

VOLUME 19 | NUMBER 5 | MAY 2013 medicine

Intestinal microbiota metabolism of L-carnitine, e | _
a nutrient in red meat, promotes atherosclerosis v R
Robert A Koeth!2, Zeneng Wang'%, Bruce S Levison'=, Jennifer A Buffa®?, Elin Org?, Brendan T Sheehy!, O m n iVO reS 4 .:- U ™,

Earl B Britt!-2, Xiaoming Fu'-, Yuping Wu¥, Lin Li'2, Jonathan D Smith!33, Joseph A DiDonato!-, Jun Chen®,
Hongzhe Li% Gary D Wu?, James D Lewis®8, Manya Warrier?, ] Mark Brown?, Ronald M Krauss!?,

W H Wilson Tang'2%, Frederic D Bushman®, Aldons ] Lusis® & Stanley L Hazen!2*



Turning Discovery Into Health
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