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~11 Years Ago

June 2000
Draft Human Genome Sequence Announced
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‘ A larger |smaller

The Human Genome Project was
just the starting point

April 2011

“But the mistake that we often make is [saying that the
Human Genome Project] was an end point. In fact, the
Human Genome Project was a pregnancy... Ten years
later, we now have a clue what we don’t yet know. The
Human Genome Project may be finished, but
understanding our genome is only just beginning.”
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Genomic Medicine

Healthcare tailored to the individual
based on genomic information

The Path to Genomic Medicine
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Project Medicine

“Fulfilling the Promise”
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Mapping
~1990 to ~2
the Human Genome 990 to ~2000

The Human
Genome Project

Sequencing

~1998 to ~2003
the Human Genome

Interpreting Beyond
he Human Genome ~2003 to ??? UL ULl
Sequence

Genome Project

~3,000 bp (0.0001%) of Human Genome Sequence

TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATATACGAAAGGCACATTTTCCTTCCCTTTTCAAAATGCACCTTGCAAACGTAACAG
GAACCCGACTAGGATCATCGGGAAAAGGAGGAGGAGGAGGAAGGCAGGCTCCGGGGAAGCTGGTGGCAGCGGGTCCTGGGTCTGGCGGACCCTGA
CGCGAAGGAGGGTCTAGGAAGCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGGCTTCTTCTGTCCTCCAGCGTTGCCAACTGGACCTAAAGAGAGG
CCGCGACTGTCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCGGTAAGGACACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGAGGCTGGGAGTC
AGAATCGGGAAAGGGAGGTGCGGGGCGGCGAGGGAGCGAAGGAGGAGAGGAGGAAGGAGCGGGAGGGGTGCTGGCGGGGGTGCGTAGTGGGTGGA
GAAAGCCGCTAGAGCAAATTTGGGGCCGGACCAGGCAGCACTCGGCTTTTAACCTGGGCAGTGAAGGCGGGGGAAAGAGCAAAAGGAAGGGGTGG
TGTGCGGAGTAGGGGTGGGTGGGGGGAATTGGAAGCAAATGACATCACAGCAGGTCAGAGAAAAAGGGTTGAGCGGCAGGCACCCAGAGTAGTAG
GTCTTTGGCATTAGGAGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCAGCGCCCGAGAGACCATGCAGAGGTCGCCTCTGGAARAGGCCAGCGT
TGTCTCCAAACTTTTTTTCAGGTGAGAAGGTGGCCAACCGAGCTTCGGAAAGACACGTGCCCACGAAAGAGGAGGGCGTGTGTATGGGTTGGGTT
TGGGGTAAAGGAATAAGCAGTTTTTAAAAAGATGCGCTATCATTCATTGTTTTGAAAGAAAATGTGGGTATTGTAGAATAAAACAGAAAGCATTA
AGAAGAGATGGAAGAATGAACTGAAGCTGATTGAATAGAGAGCCACATCTACTTGCAACTGAAAAGTTAGAATCTCAAGACTCAAGTACGCTACT
ATGCACTTGTTTTATTTCATTTTTCTAAGAAACTAAAAATACTTGTTAATAAGTACCTAAGTATGGTTTATTGGTTTTCCCCCTTCATGCCTTGG
ACACTTGATTGTCTTCTTGGCACATACAGGTGCCATGCCTGCATATAGTAAGTGCTCAGAAAACATTTCTTGACTGAATTCAGCCAACAAAAATT
TTGGGGTAGGTAGAAAATATATGCTTAAAGTATTTATTGTTATGAGACTGGATATATCTAGTATTTGTCACAGGTAAATGATTCTTCAAAAATTG
AAAGCAAATTTGTTGAAATATTTATTTTGAAAAAAGTTACTTCACAAGCTATAAATTTTAAAAGCCATAGGAATAGATACCGAAGTTATATCCAA
CTGACATTTAATAAATTGTATTCATAGCCTAATGTGATGAGCCACAGAAGCTTGCAAACTTTAATGAGATTTTTTAAAATAGCATCTAAGTTCGG
AATCTTAGGCAAAGTGTTGTTAGATGTAGCACTTCATATTTGAAGTGTTCTTTGGATATTGCATCTACTTTGTTCCTGTTATTATACTGGTGTGA
ATGAATGAATAGGTACTGCTCTCTCTTGGGACATTACTTGACACATAATTACCCAATGAATAAGCATACTGAGGTATCAAAAAAGTCAAATATGT
TATAAATAGCTCATATATGTGTGTAGGGGGGAAGGAATTTAGCTTTCACATCTCTCTTATGTTTAGTTCTCTGCATGTGCAGTTAATCCTGGAAC
TCCGGTGCTAAGGAGAGACTGTTGGCCCTTGAAGGAGAGCTCCTCCCTGTGGATGAGAGAGAAGGACTTTACTCTTTGGAATTATCTTTTTGTGT
TGATGTTATCCACCTTTTGTTACTCCACCTATAAAATCGGCTTATCTATTGATCTGTTTTCCTAGTCCTTATAAAGTCAAAATGTTAATTGGCAT
AAATTATAGACTTTTTTTAGCAGAGAACTTTGAGGAACCTAAATGCCAACCAGTCTAAAAATGCAGTTTTCAGAAGAATGAATATTTCATGGATA
GTTCTAAATACTAATGAACTTTAAAATAGCTTACTATTGATCTGTCAAAGTGGGTTTTTATATAATTTTCTTTTTACAAATCACCTGACACATTT
AATATAGGTTAAAAAATGCTATCAGGCTGGTTTGCAAAGAAAATGTATTACAAAGGCTGCTAAGTGTGTTAAGAGCATACTCATTTCTGTTCTCC
AAAATATTTCATAAGGTGCTTTAAGAATAGGTATGTTTTTAAAAGTTAAGTTCCTACTATTTATAGGAACTGACAATCACCTAAAATACCAATGA
TTACAAACTTCCTTCTGGCCTTCTGGACTGCAATTCTAAAAGTGTAAAAAACATATTTTCTGCATTAAGTTAGGCAGTATTGCTTAGTTTTCAAA
GTGGTAGGCTTTGGAGTCAGATTATTTTGATTCAGATCCTACATCTACTGTTTAGTAGCTCTGTTGCCTGAGGCAGGTCCCTTAACATCTCTGTG
TGTGACTTGACCTTTAAAATTTGGAGACTGTCATAGGGGTTAATCCCTTGAGAAAATGAATGTGAAAAGTTAGCCTAATGTTAACTGCTATTATT
ATGGATTACCATATTTTCACATTCATCACAGTACATGCACCTTGTTAATATAAGATGCTCAATTCATCTTTGAGTATAATTTTGTGACTCTCAAT
CTGGATATGCAATGAGTGGGCCTGTATGAGAATTTAATTTATGAAAAATTGTGTTTCACATGGCCTTACCAGATATACAGGAAACACGTCACATG
TTTCTATTGTATGTTGTTAAATGCCTTAGAATTTAACTTTCTGAATAGGATCCCTTCAGTTTGAGAGTCATAAAAGAGTAAAATTATTATGGTAT
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Coding Sequences (i.e., Genes)
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The Genetic Code

~3,000 bp (0.0001%) of Human Genome Sequence

TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATATACGAAAGGCACATTTTCCTTCCCTTTTCAAAATGCACCTTGCAAACGTAACAG
GAACCCGACTAGGATCATCGGGAAAAGGAGGAGGAGGAGGAAGGCAGGCTCCGGGGAAGCTGGTGGCAGCGGGTCCTGGGTCTGGCGGACCCTGA
CGCGAAGGAGGGTCTAGGAAGCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGGCTTCTTCTGTCCTCCAGCGTTGCCAACTGGACCTAAAGAGAGG
CCGCGACTGTCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCGGTAAGGACACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGAGGCTGGGAGTC
AGAATCGGGAAAGGGAGGTGCGGGGCGGCGAGGGAGCGAAGGAGGAGAGGAGGAAGGAGCGGGAGGGGTGCTGGCGGGGGTGCGTAGTGGGTGGA
GAAAGCCGCTAGAGCAAATTTGGGGCCGGACCAGGCAGCACTCGGCTTTTAACCTGGGCAGTGAAGGCGGGGGAAAGAGCAAAAGGAAGGGGTGG
TGTGCGGAGTAGGGCTGGCTCCCCCCAATTCCAACCAAATCACATCACACCACCTCACACAAAAACCETTCACCCECACCCACCCACGACGTAGTAG
GTCTTTGGCATTAGGAGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCAGCGCCCGAGAGACCATGCAGAGGTCGCCTCTGGAAAAGGCCAGCGT
TGTCTCCAAACTTTTTTTCAGGTGAGAAGGTGGCCAACCGAGCTTCGGAAAGACACGTGCCCACGAAAGAGGAGGGCGTGTGTATGGGTTGGGTT
TGGGGTAAAGGAATAAGCAGTTTTTAAAAAGATGCGCTATCATTCATTGTTTTGAAAGAAAATGTGGGTATTGTAGAATAAAACAGAAAGCATTA
AGAAGAGATGGAAGAATGAACTGAAGCTGATTGAATAGAGAGCCACATCTACTTGCAACTGAAAAGTTAGAATCTCAAGACTCAAGTACGCTACT
ATGCACTTGTTTTATTTCATTTTTCTAAGAAACTAAAAATACTTGTTAATAAGTACCTAAGTATGGTTTATTGGTTTTCCCCCTTCATGCCTTGG
ACACTTGATTGTCTTCTTGGCACATACAGGTGCCATGCCTGCATATAGTAAGTGCTCAGAAAACATTTCTTGACTGAATTCAGCCAACAAAAATT
TTGGGGTAGGTAGAAAATATATGCTTAAAGTATTTATTGTTATGAGACTGGATATATCTAGTATTTGTCACAGGTAAATGATTCTTCAAAAATTG
AAAGCAAATTTGTTGAAATATTTATTTTGAAAAAAGTTACTTCACAAGCTATAAATTTTAAAAGCCATAGGAATAGATACCGAAGTTATATCCAA
CTGACATTTAATAAATTGTATTCATAGCCTAATGTGATGAGCCACAGAAGCTTGCAAACTTTAATGAGATTTTTTAAAATAGCATCTAAGTTCGG
AATCTTAGGCAAAGTGTTGTTAGATGTAGCACTTCATATTTGAAGTGTTCTTTGGATATTGCATCTACTTTGTTCCTGTTATTATACTGGTGTGA
ATGAATGAATAGGTACTGCTCTCTCTTGGGACATTACTTGACACATAATTACCCAATGAATAAGCATACTGAGGTATCAAAAAAGTCAAATATGT
TATAAATAGCTCATATATGTGTGTAGGGGGGAAGGAATTTAGCTTTCACATCTCTCTTATGTTTAGTTCTCTGCATGTGCAGTTAATCCTGGAAC
TCCGGTGCTAAGGAGAGACTGTTGGCCCTTGAAGGAGAGCTCCTCCCTGTGGATGAGAGAGAAGGACTTTACTCTTTGGAATTATCTTTTTGTGT
TGATGTTATCCACCTTTTGTTACTCCACCTATAAAATCGGCTTATCTATTGATCTGTTTTCCTAGTCCTTATAAAGTCAAAATGTTAATTGGCAT
AAATTATAGACTTTTTTTAGCAGAGAACTTTGAGGAACCTAAATGCCAACCAGTCTAAAAATGCAGTTTTCAGAAGAATGAATATTTCATGGATA
GTTCTAAATACTAATGAACTTTAAAATAGCTTACTATTGATCTGTCAAAGTGGGTTTTTATATAATTTTCTTTTTACAAATCACCTGACACATTT
AATATAGGTTAAAAAATGCTATCAGGCTGGTTTGCAAAGAAAATGTATTACAAAGGCTGCTAAGTGTGTTAAGAGCATACTCATTTCTGTTCTCC
AAAATATTTCATAAGGTGCTTTAAGAATAGGTATGTTTTTAAAAGTTAAGTTCCTACTATTTATAGGAACTGACAATCACCTAAAATACCAATGA
TTACAAACTTCCTTCTGGCCTTCTGGACTGCAATTCTAAAAGTGTAAAAAACATATTTTCTGCATTAAGTTAGGCAGTATTGCTTAGTTTTCAAA
GTGGTAGGCTTTGGAGTCAGATTATTTTGATTCAGATCCTACATCTACTGTTTAGTAGCTCTGTTGCCTGAGGCAGGTCCCTTAACATCTCTGTG
TGTGACTTGACCTTTAAAATTTCCAGACTCTCATAGGCCTTAATCCCTTCACAAAATCAATCTCAAAAGTTAGCCTAATGTTAACTGCTATTATT
ATGGATTACCATATTTTCACATTCATCACAGTACATGCACCTTGTTAATATAAGATGCTCAATTCATCTTTGAGTATAATTTTGTGACTCTCAAT
CTGGATATGCAATGAGTGGGCCTGTATGAGAATTTAATTTATGAAAAATTGTGTTTCACATGGCCTTACCAGATATACAGGAAACACGTCACATG
TTTCTATTGTATGTTGTTAAATGCCTTAGAATTTAACTTTCTGAATAGGATCCCTTCAGTTTGAGAGTCATAAAAGAGTAAAATTATTATGGTAT
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Foundational Milestones in Genetics & Genomics

Darwin Mendel Miescher

1859 1865 1871

"It is not the strongest of the species that
survives, nor the most intelligent that
survives. It is the one that is the most

adaptable to change."
(Attributed to Darwin)

Charles Darwin (1809-1882)

“For the last three and a half billion years,
evolution has been taking notes.”
=Eric Lander
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Comparative Genome Sequencing
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Comparative Genome Sequencing

A high-resolution map of human
evolutionary constraint using 29 mammals

Kerstin Lindblad Toh 2, Manuel Garbsx'* Or Zuk'*, Michael F. Lin"**, Brian J. Parker**, Stefan Washiet1**,

Pouya ]\hemdpour' *, L\son Ernst'** Greg()r\ Jordan™*, Evan \Iamell'*. Lucas D. Ward"?*, Craig B. Low e" 784,

Alisha K. Ho]l()\\ ay 9% Michele Cldmp 0% Sante Gnerre . , Jessica Alfoldi’, Kathryn Bed.l ?, Jean Chang', Hiram Clawson®,

James Cuff", I“ederlm Di Palma' g Stephen Fitzgerald” Pml Flicek®, Mitchell Guttman', Melissa J. Hubisz', David B. Jaffe',
Irwin Ju.ngrel.s W. James Kent’, Dennis Kostka®, Marcia Lara', Andre L. Martins', Tm Massingham®, Ida Moltke®,

Brian J. Raney“, Matthew D. Rasmussen‘i, Jim Robinson’, Alexander Stark'®, Albert J. Vilella®, Jiayu Wen*, Xiaohui Xie',
Michael C. Zody', Broad Institute Sequencing Platform and Whole Genome Assembly Team+, Kim C. Worley'®, Christie L. Kovar'®,
Donna M. Muzny'4, Richard A. Gibbs'*, Baylor College of Medicine Human Genome Sequencing Center Sequencing Teamt,
Wesley C. Warren'®, Elaine R. Mardis'®, George M. Weinstock'*", Richard K. Wilson'®, Genome Institute at Washington
Universityt, Ewan Birney”, Elliott H. Margulies'®, Javier Herrero®, Eric D. Green'’, David Haussler®®, Adam Siepel',

Nick Goldman®, Katherine S. Pollard”'®, Jakob S. Pedersen*'?, Eric S. Lander' & Manolis Kellis"*
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The Human Genome... by the Numbers

~5% of Human Genome Sequence is Constrained
Across Mammals (and Presumed Functional)

5% of 3B Bases = ~150M Bases
Lower Bound for the Amount that is Functional

~1.5% Encodes for Protein (Genes)

Corresponds to ~18-22K Genes
Many More than ~22K Different Proteins

~3,000 bp (0.0001%) of Human Genome Sequence

TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATATACGAAAGGCACATTTTCCTTCCCTTTTCAAAATGCACCTTGCAAACGTAACAG
GAACCCGACTAGGATCATCGGGAAAAGGAGGAGGAGGAGGAAGGCAGGCTCCGGGGAAGCTGGTGGCAGCGGGTCCTGGGTCTGGCGGACCCTGA
CGCGAAGGAGGGTCTAGGAAGCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGGCTTCTTCTGTCCTCCAGCGTTGCCAACTGGACCTAAAGAGAGG
CCGCGACTGTCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCGGTAAGGACACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGAGGCTGGGAGTC
AGAATCGGGAAAGGGAGGTGCGGGGCGGCGAGGGAGCGAAGGAGGAGAGGAGGAAGGAGCGGGAGGGGTGCTGGCGGGGGTGCGTAGTGGGTGGA
GAAAGCCGCTAGAGCAAATTTGGGGCCGGACCAGGCAGCACTCGGCTTTTAACCTGGGCAGTGAAGGCGGGGGAAAGAGCAAAAGGAAGGGGTGG
TGTGCGGAGTAGGGCTGGCTCCCCCCAATTCCAACCAAATCACATCACACCACCTCACACAAAAACCETTCACCCECACCCACCCACGACGTAGTAG
GTCTTTGGCATTAGGAGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCAGCGCCCGAGAGACCATGCAGAGGTCGCCTCTGGAAAAGGCCAGCGT
TGTCTCCAAACTTTTTTTCAGGTGAGAAGGTGGCCAACCGAGCTTCGGAAAGACACGTGCCCACGAAAGAGGAGGGCGTGTGTATGGGTTGGGTT
TGGGGTAAAGGAATAAGCAGTTTTTAAAAAGATGCGCTATCATTCATTGTTTTGAAAGAAAATGTGGGTATTGTAGAATAAAACAGAAAGCATTA
AGAAGAGATGGAAGAATGAACTGAAGCTGATTGAATAGAGAGCCACATCTACTTGCAACTGAAAAGTTAGAATCTCAAGACTCAAGTACGCTACT
ATGCACTTGTTTTATTTCATTTTTCTAAGAAACTAAAAATACTTGTTAATAAGTACCTAAGTATGGTTTATTGGTTTTCCCCCTTCATGCCTTGG
ACACTTGATTGTCTTCTTGGCACATACAGGTGCCATGCCTGCATATAGTAAGTGCTCAGAAAACATTTCTTGACTGAATTCAGCCAACAAAAATT
TTGGGGTAGGTAGAAAATATATGCTTAAAGTATTTATTGTTATGAGACTGGATATATCTAGTATTTGTCACAGGTAAATGATTCTTCAAAAATTG
AAAGCAAATTTGTTGAAATATTTATTTTGAAAAAAGTTACTTCACAAGCTATAAATTTTAAAAGCCATAGGAATAGATACCGAAGTTATATCCAA
CTGACATTTAATAAATTGTATTCATAGCCTAATGTGATGAGCCACAGAAGCTTGCAAACTTTAATGAGATTTTTTAAAATAGCATCTAAGTTCGG
AATCTTAGGCAAAGTGTTGTTAGATGTAGCACTTCATATTTGAAGTGTTCTTTGGATATTGCATCTACTTTGTTCCTGTTATTATACTGGTGTGA
ATGAATGAATAGGTACTGCTCTCTCTTGGGACATTACTTGACACATAATTACCCAATGAATAAGCATACTGAGGTATCAAAAAAGTCAAATATGT
TATAAATAGCTCATATATGTGTGTAGGGGGGAAGGAATTTAGCTTTCACATCTCTCTTATGTTTAGTTCTCTGCATGTGCAGTTAATCCTGGAAC
TCCGGTGCTAAGGAGAGACTGTTGGCCCTTGAAGGAGAGCTCCTCCCTGTGGATGAGAGAGAAGGACTTTACTCTTTGGAATTATCTTTTTGTGT
TGATGTTATCCACCTTTTGTTACTCCACCTATAAAATCGGCTTATCTATTGATCTGTTTTCCTAGTCCTTATAAAGTCAAAATGTTAATTGGCAT
AAATTATAGACTTTTTTTAGCAGAGAACTTTGAGGAACCTAAATGCCAACCAGTCTAAAAATGCAGTTTTCAGAAGAATGAATATTTCATGGATA
GTTCTAAATACTAATGAACTTTAAAATAGCTTACTATTGATCTGTCAAAGTGGGTTTTTATATAATTTTCTTTTTACAAATCACCTGACACATTT
AATATAGGTTAAAAAATGCTATCAGGCTGGTTTGCAAAGAAAATGTATTACAAAGGCTGCTAAGTGTGTTAAGAGCATACTCATTTCTGTTCTCC
AAAATATTTCATAAGGTGCTTTAAGAATAGGTATGTTTTTAAAAGTTAAGTTCCTACTATTTATAGGAACTGACAATCACCTAAAATACCAATGA
TTACAAACTTCCTTCTGGCCTTCTGGACTGCAATTCTAAAAGTGTAAAAAACATATTTTCTGCATTAAGTTAGGCAGTATTGCTTAGTTTTCAAA
GTGGTAGGCTTTGGAGTCAGATTATTTTGATTCAGATCCTACATCTACTGTTTAGTAGCTCTGTTGCCTGAGGCAGGTCCCTTAACATCTCTGTG
TGTGACTTGACCTTTAAAATTTCCAGACTCTCATAGGCCTTAATCCCTTCACAAAATCAATCTCAAAAGTTAGCCTAATGTTAACTGCTATTATT
ATGGATTACCATATTTTCACATTCATCACAGTACATGCACCTTGTTAATATAAGATGCTCAATTCATCTTTGAGTATAATTTTGTGACTCTCAAT
CTGGATATGCAATGAGTGGGCCTGTATGAGAATTTAATTTATGAAAAATTGTGTTTCACATGGCCTTACCAGATATACAGGAAACACGTCACATG
TTTCTATTGTATGTTGTTAAATGCCTTAGAATTTAACTTTCTGAATAGGATCCCTTCAGTTTGAGAGTCATAAAAGAGTAAAATTATTATGGTAT
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Non-Coding Functional Sequences

+ Gene
-O-B-—————0—0-0-/~< Regulation

u

Chromosome Chromosome Chromosome Non-Coding
Packaging Segregation Replication RNAs

The Human Genome... by the Numbers

~5% of Human Genome Sequence is Constrained
Across Mammals (and Presumed Functional)

5% of 3B Bases = ~150M Bases
Do NOT Yet Know the Position of these ~150M Functional Bases
Lower Bound for the Amount that is Functional

~1.5% Encodes for Protein (Genes)

Corresponds to ~18-22K Genes
Many More than ~22K Different Proteins

~3.5% Functional But Non-Coding

Gene Regulatory Elements
Chromosomal Functional Elements
Undiscovered Functional Elements (NOT Yet in Textbooks!)
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The Epigenomic Landscape

The two main componentsj
of the epigenetic code

DNA methylation
Methyl marks added to certain
DNA bases repress gene activity.

CANCER "
BEHAVIOR & MEMORY
Histone modification y . - PLANT FLOWERING
rent - ) ~ GENE IMPRINTING
PLURIPOTENCY
TESTING A TENET

BEST PLACES
TO WORK FOR =@
POSTDOCS

The ENCODE Portfolio

' ENCODE ENCODE
[ !
a
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OPEN 8 ACCESS Freely available online

January 11, 2012
Eric Green, M.D., Ph.D.

PLOS sioLoey

A User’s Guide to the Encyclopedia of DNA Elements
(ENCODE)

The ENCODE Project Consortium'*

Abstract

The mission of the Encyclopedia of DNA Elements (ENCODE) Project is to enable the scientific and medical communities to
interpret the human genome sequence and apply it to understand human biology and improve health. The ENCODE
Consortium is integrating multiple technologies and approaches in a collective effort to discover and define the functional
elements encoded in the human genome, including genes, transcripts, and transcriptional regulatory regions, together with
their attendant chromatin states and DNA methylation patterns. In the process, standards to ensure high-quality data have
been implemented, and novel algorithms have been developed to facilitate analysis. Data and derived results are made
available through a freely accessible database. Here we provide an overview of the project and the resources itis generating
and illustrate the application of ENCODE data to interpret the human genome.

PLoS Biol (2011)

1
IR an

of Program Coorcinaton, Flanring a - = et T 3T
-
3 The NIH Common Fund Search

Home  CommonFundPrograms  Funding Opportunities  FundedResearch  News &Events  About the Common Fund

OVERVIEW

Epigenetics is an emerging rontier of science that involves the study of changes in

the re: acthity and expression that are not dependent on

sequer is program, epigenetics refers o both heritable chang

in gene actvity and expression (i the progeny of cels or ofindividuals) and also

stable, long-term alerations in the transcriptional potertial of a cell that are not
eritable. Whle epigenetics refers to the stugy of single genes or sets of
nammics refers to more global anatyses of epigenetic changes across the

nihroadmap.nih.gov/epigenomics

The NIH Roadmap Epigenomics Mapping

Consortium

Bradley E Bernstein, John A Stamatoyannopoulos, Joseph F Costello, Bing Ren, Aleksandar Milosavljevic,
Alexander Meissner, Manolis Kellis, Marco A Marra, Arthur L Beaudet, Joseph R Ecker, Peggy ] Farnham,
Martin Hirst, Eric S Lander, Tarjei S Mikkelsen & James A Thomson

Nature Biotechnology (2010)
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GENOMES IN THREE
DIMENSIONS

A DNA sequenceisn’t enough; to understand the workings of
the genome, we must study chromosome structure.

Nature (2011)

TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATAT

ACGAAAGGCACATTTTCCTTCCCTTTTCAARATGCACCTTGC

AAACGTAACAGGAACCCGACTAGGATCATCGGGAAAAGGAGG

AGGAGGAGGAAGGCAGGCTCCGGGEAAGCTGGTGGCAGCGEE

TCCTGGGTCTGGCGGACCCTGACGCGAAGGAGGGTCTAGGAA CLIFFS NOTES on
GCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGECTTCTTCTGT

CCTCCAGCGTTGCCAACTGGACCTAAAGAGAGGCCGCGACTG

TCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCGGTAAGGAC

ACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGAGGCTGEGAG The H uman
TCAGAATCGGGAAAGGGAGGTGCGGGGCGGCCAGGGAGCGAA

GGAGGAGAGGAGGAAGGAGCGGGAGGGGTGCTGGCGGGGGTG Gen ome seq uence
CGTAGTGGGTGGAGAAAGCCGCTAGAGCAAATTTGGGGCCGG

ACCAGGCAGCACTCGGCTTTTAACCTGGGCAGTGAAGGCGGG

GGAAAGAGCAAAAGGAAGGGGTGGTGTGCGGAGTAGGGGTGE

GTGGGGGGAATTGGAAGCAAATGACATCACAGCAGGTCAGAG

AARAAGGGTTGAGCGGCAGGCACCCAGAGTAGTAGGTCTTTG

GCATTAGGAGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCA

GCGCCCGAGAGACCATGCAGAGGTCGCCTCTGGAAAAGGCCA

GCGTTGTCTCCAAACTTTTTTTCAGGTGAGAAGGTGGCCAAC

CGAGCTTCGGAAAGACACGTGCCCACGAAAGAGGAGGGCGTG

TGTATGGGTTGGGTTTGGGGTAAAGGAATAAGCAGTTTTTAA

AAAGATGCGCTATCATTCATTGTTTTGAAAGARAATGTGGGT

ATTGTAGAATAAAACAGAAAGCATTAAGAAGAGATGGAAGAA

TGAACTGAAGCTGATTGAATAGAGAGCCACATCTACTTGCAA

CTGAAAAGTTAGAATCTCAAGACTCAAGTACGCTACTATGCA

CTTGTTTTATTTCATTTTTCTAAGAAACTAAAAATACTTGTT

AATAAGTACCTAAGTATGGTTTATTGGTTTTCCCCCTTCATG

CCTTGGACACTTGATTGTCTTCTTGGCACATACAGGTGCCAT

GCCTGCATATAGTAAGTGCTCAGAAAACATTTCTTGACTGAA

TTCAGCCAACAAAAATTTTGGGGTAGGTAGAAAATATATGCT

TAAAGTATTTATTGTTATGAGACTGGATATATCTAGTATTTG

TCACAGGTAAATGATTCTTCAAAAATTGAAAGCAAATTTGTT 3
GAAATATTTATTTTGAAAAAAGTTACTTCACAAGCTATAAAT AT ‘fmﬂr3§l
TTTAAAAGCCATAGGAATAGATACCGAAGTTATATCCAACTG : / VML TS I SMECS LSS
ACATTTA : :
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The Genomics of Human Evolution

ANDREW SULLIVAN ON BLIND FAITH = LEO & JACK & MATT & MARTY

NEANDERTHAI.
GENOMICS

A million DNA base pairs sequenced

GENOME 10K.

Genome |0K: A Proposal to Obtain
Whole-Genome Sequence for 10 000
Vertebrate Species

GeNnoMe | OK COMMUNITY OF SCENTISTS™

J. Heredity (2009)
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The Path to Genomic Medicine

Human
Genomic
Variation

Human Realization of
Genome Genomic
Project Medicine
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International

A haplotype map of the human genome

‘The International HapMap Consortium*

Inherited i but as yet largely Here we reporta
one million

Ps) for o pop
including ten 500-Kilobase regions in all common DNA variation
linkage disequiibrium and

o we w the
HapMap resource can guide the design and analysis of genetic association studies, shed light on structural variation and
bination, and identify o evolution.

A second generation human haplotype
HNHW = > map of over 3.1 million SNPs

‘The International HapMap Consortium®

HapMap, which a

,‘ ut
OPTOEI.ECTRONICS

Germanium boost for 3 popultion share atleast on regon ofestended senelic dentty arsing rom recent ancetry and that up o 1% f 3
silicon chips

rates
LAW OF THE JUNGLE ‘ I efficacy of natural selection between populations.

Il Don'taskachimpanzee l |

e forhelp

1 ‘nmm m | n n
i VMENORIENTERSE = Lo u |“ | = Integrating common and rare genetic

., IfDarwinand Einstein ' [/ o/ 1 ||“‘
19 iy s variation in diverse human populations

~ had e-mail...
L Il
THE HAPMAP
NATUREJOBS
b 100-kilobase

regons n 68208 “This integrated data set of lles, called ‘HapMap 3, includes both
(Nps)

i i st i i :
i 2

Finally,

human genetic variation

1000 Genomes

A Deep Catalog of Human Genetic Variation

ARTICLE

401:101038/nawire09538

A map of human genome variation from
population-scale sequencing

The 1000 Genomes Project Consortium*

(
’ 3 [ .
The Project i i ati foundati
o Invesdgaing the ek toeai between genoty e s pieotype, Here welpeesent resul s ot plo prase of the
project, designed to develop and compare di strategies for genom e seques “throug
¢ undertook h ct e whole: e sequenci indivi
‘v erage cing. father trios; and exon-target

for population individuals from seven populations. We describe the location, allele frequency and local haplotype structure of
tide polymorphisms, 1 million short insertions and deletions, and 20,000
e bl HL T e s mmo)zucd the vast

o variation, l)\x,r'h \ of

We explore the data with regard to
8 marked recictoa of gea ion in the neighbourhood of genes,
due to selection at linked sites. These methods and public data will supp: xt phase of human genetic research.

o Nature 2010

ovan srow s
BEYOND THE PHC ISI’H\H THE RECURRING
COURT CA! I)()\\\lllh\ ES l\l IR E

h e g
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The Path to Genomic Medicine

Genomic Basis
for Human
Diseases

Human Realization of
Genome Genomic
Project Medicine

Genomic Architecture of Genetic Diseases

Rare, Simple, Monogenic, Common, Complex, Multigenic,
Mendelian... Non-Mendelian...

22



NHGRI Current Topics in Genome Analysis 2012 January 11, 2012
Week 1: The Genomic Landscape Circa 2012 Eric Green, M.D., Ph.D.

The Role of Both the Genome and
the Environment in Human Disease

Genome Analysis Environmental Monitoring
Technologies Technologies

Mendelian Diseases/Traits

Suspected Mendelian
Disease/Trait (~1900)

Molecular Basis
Known (~3500)

Source: Online Mendelian Inheritance in Man (www.ncbi.nlm.nih.gov/omim)
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Variant:
Green vs. Purple

Affected

Unaffecte

January 11, 2012
Eric Green, M.D., Ph.D.

Variant:
Orange vs. Blue

Affected

{
I §
i
!

Unaffected

The First GWAS Success Story:
Age-Related Macular Degeneration

Complement Factor H Polymorphism in Age-Related Macular Degeneration

Robert J. Klein,' Carolme Zeiss" Emily Y. Chew

Jen-Yue Tsal

" Richard S. Sackler Chad Haynes,'

Alice K. Henning,” John PaulSanGlovanm ShrlkantM Mane.’ SusanT Mayne,” Michael B. Bracken,”
Frederick L. Ferris.® Jurg Ott," Colin Barnstable” Josephine Hoh”®

¥ AVAAAS

Science (2005)
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2011 2nd quarter

genome.gov/gwastudies

Published GWAS Studies

>1000!

No. Publications

0
2005 2006 2007 2008 2009 2010 2011
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Genomic Architecture of Genetic Diseases

Rare, Simple, Monogenic, Common, Complex, Multigenic,
Mendelian... Non-Mendelian...

Mostly Coding Mutations = Mostly Non-Coding Mutations

The Path to Genomic Medicine

Routine Whole-
Genome
Sequencing

Realization of
Genome Genomic
Project Medicine
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A vision for the future of
genomics research

\ blueprint for the genomi

“...‘technological leaps’ that seem so far off
as to be almost fictional but which, if they
could be achieved, would revolutionize
biomedical research and clinical practice.

[For example,]... the ability to sequence DNA
at costs that are lower by four to five orders
of magnitude than the current cost, allowing a
human genome to be sequenced for $1,000 or
less.”

Nature, April 2003

Human Genome Sequence
nature

% o W&n;an
9 s

~$1,000,000,000

~$1 ;000 “The $1000 Genome”

27



NHGRI Current Topics in Genome Analysis 2012 January 11, 2012
Week 1: The Genomic Landscape Circa 2012 Eric Green, M.D., Ph.D.

POLONATOR G.007
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TERNATIONAL WEEKLY JOURNAL OF SCIENCE

DNA SEQUENCING

Enter the graphene nanopore

BIOLOGICAL NOISE
Taking the good

Cost per Sequenced Human Genome

Cost per Genome

$100,000,000
$10,000,000 Moore's Law

$1,000,000

$100,000

Iy m"m“\\”” National Human
$10,000 M il IGenome Research
nstitute
genome.gov/sequencingcosts
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Human Genome Sequence

~$1,000,000,000

Current Cost

~$1,000 “The $1000 Genome”

Genome Sequencing as a ‘Commodity’

EABR penerscientiic Par
Sherlock Holmes i
wWdas dll alfialeul.

4
e

d\
SPECIAL Human Whole Genome Sex
PRICING $4,998 Functional Interpretation

A ‘*\ 15manm/TaxgeBdWSanm5€quemd byBGnoDaie,andCourmng
e |\ N Human Exome Sequencing Starting at
- ‘ $999

Capture both common and rare variants missed in traditional GWAS studies

(]
028 Knome

From DNA to Discovery _'_ 150 next-generation sequencers assure rapid turnaround

E Target the most functionally relevant DNA sequences

1000 bioinformaticians generate high-quality, reliable data

We can help you identify the variants, genes, and pathways that characterize 822 ERiC)
a genetic disease. Visit www.knome.com/disease or call (857) 453-3895 to learn more. @ W byisequence.com )
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The Path to Genomic Medicine

Routine Analysis
of Genome
Sequences

Human Realization of
Genome Genomic
Project Medicine

The Largest Current Bottleneck in Genomics...
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abpaymouy

11 February 2011 | $10

Science
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The Informational Bottleneck

TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATATACGAAAGGCACATTTTCCTTCCCTTTTCAAAATGCACCTTGCAAACGTAACAG
GAACCCGACTAGGATCATCGGGAAAAGGAGGAGGAGGAGGAAGGCAGGCTCCGGGGAAGCTGGTGGCAGCGGGTCCTGGGTCTGGCGGACCCTGA
CGCGANGGAGGGTCTAGGAAGCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGGCTTCTTCTGTCCTCCAGCGTTGCCAACTGGACCTAAAGAGAGG
CCGCGACTGTCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCGGTAAGGACACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGAGGCTGGGAGTC
AGAATCGGGAAAGGGAGGTGCGGGECCGCCAGGGAGCCAAGGAGGAGAGGAGGAAGGAGCGGGAGGGGTGCTGGCGEGEETGCGTAGTGGGTGGA
AGAGCAAAAGGPAGGGGTGG

CAGGCACCCAGAGTAGTAG

CTCTGGAAAAGGCCAGCGT

CGTGTGTATGGGTTGGGTT

GAATAAAACAGAAAGCATTA

CAAGACTCAAGTACGCTACT

TTTCCCCCTTCATGCCTTGG

GAATTCAGCCAACAAAAATT

TAAATGAT CTTCAAAAATTG

AT TTTAAAAGCCATAGGAATAGATACCGAAGTTATATCCAA
AAACTTTAATGAGATTTTTTAAAATAGCATCTAAGTTCGG

B A CTTTGTTCCTGTTATTATACTGGTGTGA
ACTGAGGTATCAAAAAAGTCAAATATGT
TCTCTCTTATGTTTAGTTCTCTGCATGTGCAGTTAATCCTGGAAC
CTTTACTCTTTGGAATTATCTTTTTGTGT

AGAAGAGATGGAAGAATGAAC
ATGCACTTGTTTTATTTCAT
ACACTTGATIGTLTTCTTGGE
TTGGGGTAGGTAGAAAATATA!
AAAGCAAATTTGTTGAAATATTTATTTTCAAAAAAG!
CTGACATTTAATAAATTGTATICATAGCCTAATGT
AATCTTAGGCAAAGTGTTGTTAGATGH
ATGAATGAATAGGTACTGCTCTCTC
TATAAATAGCTCATATATGTGTGTAGGGGGGAARGGAATTTA
TCCGGTGCTAAGGAGAGACTGTTGGgaqﬁTqmﬁAﬁ?ch GATGAGA
TGATGTTATCCACCTTTTGTTACTCCACCTATAAAAT! A GATCTGT T TTCCTAGTCCTTATAAAGTCAAAATGTTAATTGGCAT
AAATTZTASACTTTTTTTAGCAGAGAACTTTGAGGAACCT: CAACCAGTCTAAAAATGCAGTTTTCAGAAGAATGAATATT \CATGGATA
GTTCTAAATACTAATGAACTTTAAAATAGCTTACTAT1&2§§§GTCAAAGTGGGTTTTTATATAATTTTCTTTTTACAAATCACCTGACACATTT
AATATAGGTTAAAAAATGCTATCAGGCTGGTTT! TGTATTACAAAGGCTGCTAAGTGTGTTAAGAGCATACTCATTTCTGTTCTCC
AAAATATTTCATAAGGTGCTTTAAGAATA iﬁ&q%mimTAAAAGTTAAGTTCCTACTATTTATAGGAACTGACAATCACCTAAAATACCAATGA
TTACAAACTchTTCTGGCCTTCTGGACTE%&AT% TAAAAGTGTAAAAAACATATTTTCTGCATTAAGTTAGGCAGTATTGCTTAGTTTTCAAA
GTGGTAGGCTTTGGAGTCAGATTATTTTGATTCAGATCCTACATCTACTGT TTAGTAGCTCTGTTGCCTGAGGCAGGTCCCTTAACATCTCTGTG
TGTGACTTGACCTTTAAAATTTGGAGACTGTCATAGGGGTTAATCCCTTGAGAAAATGAATGTGAAAAGTTAGCCTAATGTT CIATTATT
ATGGATTACCATATTTTCACATTCATCACAGTACATGCACCTTGTTAATATAAGATGCTCAATTCATCTTTGAGTATAATTTTGTGACTCTCAAT
CTGGATATG(AATGAGTGGGCCTGTATGAGAATTTAAT TTATGAAAAATTGTGT TTCACATGGCCTTACCAGATATACAGGAAACACGTCACATG
TTTCTATTGTATGTTGTTAAATGCCTTAGAATTTAACTTTCTGAATAGGATCCCTTCAGT TTGAGAGTCATAAAAGAGTAAAATTATTATGGTAT
TTACAAACTTCCTTCTGGCCTTCTGGACTGCAATTCTAAAAGTGTAAAAAACATATTTTCTGCATTAAGT TAGGCAGTATTGCTTAGTTTTCAAA
GTGGTAGGCTTTGGAGTCAGATTATTTTGATTCAGATCCTACATCTACTGT TTAGTAGCTCTGTTGCCTGAGGCAGGTCCCT IARCATCTCTGTG

Ten Years On — The Human Genome and Medicine

On a June day nearly 10 years ago, the leaders of
the United States and the United Kingdom, accom-
panied by the leaders of the public and private
teams deciphering the human genome, announced
that a draft sequence had been completed. That
occasion was rich with promises of new and more

Human Genome Project has not yet directly af-
fected the health care of most individua

In this issue, the Journal begins another
of articles on genomic medicine.? Is it appropri-
ate for the Journal to be taking stock so soon? It
is, md for the rlv"uwin 7 reasons.

Phy51c1ans are Stlll a long way from submitting
their patients’ full genomes for sequencing, not
because the price is high, but because the data
are difficult to interpret.

some strong genetic markers for assessing drug

responsiveness, risk of disease, or risk of disease
progression — have entered routine medical prac-
tice. And most of these can he traced to discover-
ies that preceded the unve of the human ge-
nome. As Francis Collins, formerly the leader of
the publicly funded sequencing efforts, recently
commented: “the consequences for clinical medi-
cine . . . have thus far been modest . . . the

influential haplotypes, and in general, other im-
plicated susceptibility haplotypes collectively ac-
count for onl all fraction of the apparent
heritable risk. C
genomics will be required to understand the
inborn risks of most common disorders, such
as diabetes and hypertension.

Second, readers will enjoy learning from these

articles how rapidly the engines of genomics and

NENGL) MED 362;21 NEJM.ORG MAY 27, 2010

NEJM (2010)

arly, more than one decade of
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b
: OCII\Jldllklld\l\.dll
HHTOMNTIatiCs DOLLICTITSCA.

&

SPECIAL $3 750 Includes whole genome sequencing (30x),

PRICING pe"ggnome downstream informatics & interpretation tools

(]
%! knome

Downstream informatics & interpretation tools for geneticists: visit www.knome.com

The Path to Genomic Medicine

New Diagnostics
New Therapeutics

New Preventions

???

Realization of
Genpme Genomic
Project Medicine
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PERSPECTIVE

Charting a course for genomic medicine
from base pairs to bedside

5. Guyer

THE INTERNATIONAL WEEKLY JOURNAL 7 36

SBRIGHT &

Reflections on the firstten
years of the human genomics age

February 2011
NHGRI Published New Vision for Genomics
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Five Domains of Genomics Research

dingd nding tanding cing ing the
nderstan nderstd unders Advan jmproVvi
structure © yof 4 Biology o Tscience of Effectivencs®
piseas® Medicin€ of Healthea"

Base Pairs to Bedside

Helix to Health

Cross-Cutting Elements in Genomics

Understanding  Understanding  Understanding Advancing Improving the
the Structure of  the Biology of  the Biology of  the Science of  Effectiveness
Genomes Genomes Disease of Healthcare

)> Genomics & Society
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Genomic Accomplishments Across Domains

Understanding  Understanding  Understanding Advancing Improving the
the Structure of the Biology of  the Biology of  the Science of  Effectiveness
Genomes Genomes Disease Medicine of Healthcare

- 7=

1990-2003

Human Genome Project

2004-2010

2011-2020

Beyond 2020

Understanding Understanding Understanding Advancing Improving the
the Structure of the Biology of the Biology of the Science of Effectiveness of

Genomes Genomes Disease Medicine Healthcare

1990.2003 | - 8
Human Genome Project |- 3

2004-2010 | : a8

2011-2020

Beyond 2020
e PP

Green et al. (2011)
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2011 NHGRI Strategic Plan for Genomics

PERSPECTIVE

Charting a course for genomic medicine
from base pairs to bedside

EreD. Green', Mark §. Guyer' & Nationsl Human Genomme Resarch nsitute

Tunction of the
0 viion fo

dscribe the path owards a er3f gemormic medicine

2

I'H%pcrau\"cs for genomic medicine|
‘Opportunities for genomic medicine will
come from simultaneously acquiring
foundational knowledge of genome
function, insights into disease biology
and powerful genomic tooks. The
following imperatives will capitalize on
e e he uture
decade.

Making genomics-based diagnostics

routine. Genomic technology
: NEXT EXIT A

decade, technology advances could enable a clinician to acquire 2
complete genomic diagnostic panel (including genomic, epigenomic,
transcriptomic and microbiomic analyses) as routinely as a blood
chemistry panel.

Defining the genetic components of disease. Al diseases involve a
genetic component. Genome sequencing could be used to determine
the genetic variation underlying the full spectrum of diseases, from
rare Mendelian to common complex disorders, through the study of
upwardsofa million patients; efforts shoukd begin nowto organize the
necessary sample collections

Comprehensive characterization of cancer genomes. A
comprehensive genomic view of all cancers®” will reveal molecular
taxonomies and altered pathways for each cancer subtype. Such
information should lead to more robust diagnostic and therapeutic
strategies and a roadmap for developing new treatments’””,

Practical systems for clinical genomic informatics. Thousands of
genomicvariants associated with disease risk and treatment response
are known, and many more will be discovered. New models for
capturing and displaying these variants and their phenotypic
consequences shoukd be developed and incorporated into practical
systems that make information available to patients and their
healthcare providers, so that they can interpret and reinterpret the
data as knowledge evolves.

The role of the human microbiome in health and disease. Many
diseasesareinfluenced by the microbial communities that inhabit our
bodies (the microbiome)'". Recent initiatives' %17 (http://
wwwhuman are using new r
technologies to catalogue the resident microflora at distinct body sites,
and studying correlations between specific diseases and the
composition of the microbiome?®*, More extensive studies are needed
to build on these first revelations and to investigate approaches for

th asanew approach.
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Technology Advances Drive Science

Radiology

Genomics

Cell (201 1 ) Leading Edge

Genomics Reaches the Clinic:
From Basic Discoveries to Clinical Impact

Teri A. Manolio and Eric D. Green'*

National Human Genome Research Institute, National Institutes of Health, Bethesda, MD 20892, USA
*Correspondence: egreen@nhgri.nih.gov

DOI 10.1016/j.cell.2011.09.012

Today, more than ever, basic science research provides significant opportunities to advance our
understanding about the genetic basis of human disease. Close interactions among laboratory,
computational, and clinical research communities will be crucial to ensure that genomic discoveries
advance medical science and, ultimately, improve human health.

B -
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The Future: Genome Sequencing

Suspected Mendelian
Disease/Trait (~1900)

Molecular Basis
Known (~3500)

L) Mendelian Diseases/Traits

The Future: Genome Sequencing
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The Future: Genome Sequencing

National Cancer Institute National Human Genome Research Institute

Launch Data Portal | Contact Us

About Cancer Genomics Publications About TCGA

The Cancer Genome Atlas () Urersonding gonomics

to improve cancer care

About Cancer Genomics

Explore information and resources to imprave
your understanding of cancer genamics, the
importance of tumor samples In genormic.
research and the role of cancer genomics in
personalized medicine.

The Cancer Gename CGA) Data Portal
provides a platform for researchers to search,
download, and analyze data sets generated by

Learn Mare » Questions About Cancer

Visit ww cancer.gov
Call 1-8004-CANCER

Use LiveHelp Online Chat

avoucancer | LR TCoAnAam | [ ) caners Perspectives
Genomics \ S/ seecearor | |

Py Study Multimedia Library

© inages

News Releases and Leadership Update gy
Announcements &y @ Videos ano Animations

T oy 2011 ¥ rodcasts
I TCGA A Fulure Arrved

uary 22 AProgra
The Cancer Genome Atlas Announces Sessions at the “ i o Human Gerome

B
B Director for the National Human G B interactive
AACR 2011 Annual Meeting Research Institute (NHGR), ta

”v UUU\HI

00

P Cancer Genomics

WA

National Cancer Institute National Human Genome Research Institute il

Launch Data Portal | ContactUs | For the Media

About Cancer Genomics Cancers Selected for Study Research Highlights Publications News and Events About TCGA

The Cancer Genome Atlas (&) Urdersonding genomics

to improve cancer care

8 Cancer Genome

{ i International
.
QB Consortium

m Cancer Genome Projects Committees Policies and Guidelines Media

ICGC Goal: To obtain a comprehensive

ion of i i ic and

3 epigenomic changes in 50 different tumor types

ICGC Cancer Genome Projects andlor subtypes which are of ciinical and societal
Committed projects to date: 36 importance across the globe.

Read more »
Sortby: Project

Bladder Cancer
United States 3] e = Launch Data Portal »
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Genomic Medicine: Cancer Diagnostics

Future

I Il H i
I[ Microbiome
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Division of Program Coordination, Planning, and Strategic Initiatives (OPCPSI) @ National Institutes of Health (( U.S. Department of Health and Human Services

« The NIH Common Fund

WE ACCELERATE DISCOVERY.
COMMON FUND PROGRAMS RESEARCH FUNDING NEWS & EVENTS HIGHLIGHTS ABOUT

Human Microbiome Project

Common Fund Honf

Program Sna

International Human Microbiome Consortium

different sites o Home Or i i 2012 Confer Past meetings Programs Links
cavities, skin, gof

analyze the role} Home

HMP includes
e The International Human Microbiome

Home Consortium Username
e The goal of the IMHC is to work under a common set of principles and policies | Password

Membership to study and understand the role of the human microbiome in the maintenance

of health and causation of disease and to use that knowledge to improve the

ability to prevent and treat disease. The Consortium’s efforts are focused on

generating a shared comprehensive data resource that will enable Forgot your password?
Applicatio investigators to characterize the relationship between the composition of the

human microbiome (or of parts of the human microbiome) and human health

and disease. IHMC Presentation

Publication policy

Members' list

2012 Conference
Past meetings The IHMC is open, at any time, to the funders and PIs of human microbiome
Program Higl Paris 2005 research programs that have the capacity to mount a comprehensive analysis
Rockville, MD 2007 of the human microbiome in health and/or disease, and that agree to carry out
their efforts according to a set of commonly agreed-upon IHMC policies (see
Principles in the Membership section).

Jouy en Josas 2
Heidelberg 20

The principles, structure and operating modes of the IHMC were defined
progressively through several meetings organised since November 2005 (see

Shenzhen 2010

Genomic Medicine: CIinigaI Microbiology
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Because Everyone Responds Differently.
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All of these work.

Just not for everyone.

Targeting today’s drugs.
Discovering tomorrow's:

PERLEGEN
==
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Clinical Genomic
Information Systems

Understanding Understanding Understanding Advancing Improving the
the Structure of the Biology of the Biology of the Science of Effectiveness of

Genomes Genomes Disease Medicine Healthcare

/

TV A TAAT A AT

Basic
Science
Translational
Science

Implementation
Science
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Understanding Understanding Understanding Advancing Improving the
the Structure of the Biology of the Biology of the Science of Effectiveness of

Genomes Genomes Disease Medicine Healthcare

T/ A T/AMT A MR

A pessimist sees the difficulty in every opportunity.

An optimist sees the opportunity in every difficulty.

--Winston Churchill

b L FUTURE
* HUMAN
GENONICS
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