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First Eukaryotic Genome Sequence
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First Animal Genome Sequence

Genome Sequence of the Nematode C. elegans:
A Platform for Investigating Biology

The C. elegans Sequencing Consortium*
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Sequence to Biology

Science 282:1012-2018, 1998



Second Animal Genome Sequence
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First Mammalian Genome Sequence

Draft Human Genome Sequence Published



Second Mammalian Genome Sequence
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Myriad Applications of Genomics

JACATCCAAGAGCAGCTGAGCCTGACTGAGGCTTATCAGACAGTGCAAGTCTTCTTCAAGGATCAL
I'GATACCTAGAGACTGACTGAGGAGCTCACCTCCCACATCTGTAGATGGTCCAAACTGCCTTCGTA

SAAAATTAAAGAAATAAGATT. TGATCCGACTTCACTTCCA
'CAGAGAGAAGGAAGCTAAGAAAGAGAAGA” -~ \F&a x "'MACCCTGCT.\CCTTTCMTM
;CCTACTACWGGMT? » “CTGATTATCCAGTACTTCATCC
mmnmmcmccm STGCTAACCTTATGTCAGA!
SCTGAGCACCTCA

ICTTCCTTGGCAGCAGTTCAGTCC s

SGCAGAAACCAAGAATGAATCAGC, ‘I\LTG"'\TGT T ncm‘rcrwccmx
SAGTTTCTCTCAATGTCAGTGTTAC, G T G I PATGTAAGGCAAACCATTCC
TGCTCATCTCCAACTGTTTGTGAGGT. ATGGGTCCTTTCATGTATTTC

AGAAACCAAGAATCGAATCAGCAGOTGAACTTCAATCTTCATCAAN

Health, Disease, & Medicine



Genomic Medicine

Healthcare tailored to the individual
based on genomic information




A vision for the future of
genomics research

Nature

Base Pairs to Bedside

Helix to Health




Function of the Human
Genome Sequence




The ENCODE Portfolio:
Elucidating Genome Function







TGCCGCGGAACTTTTCGGCTCTCTAAGGCTGTATTTTGATA
TACGAAAGGCACATTTTCCTTCCCTTTTCAAAATGCACCTT
GCAAACGTAACAGGAACCCGACTAGGATCATCGGGAAAAGG
AGGAGGAGGAGGAAGGCAGGCTCCGGGGAAGCTGGTGGCAG
CGGGTCCTGGGTCTGGCGGACCCTGACGCGAAGGAGGGTCT
AGGAAGCTCTCCGGGGAGCCGGTTCTCCCGCCGGTGGCTTC
TTCTGTCCTCCAGCGTTGCCAACTGGACCTAAAGAGAGGCC
GCGACTGTCGCCCACCTGCGGGATGGGCCTGGTGCTGGGCG
GTAAGGACACGGACCTGGAAGGAGCGCGCGCGAGGGAGGGA
GGCTGGGAGTCAGAATCGGGAAAGGGAGGTGCGGGGCGGCG
AGGGAGCGAAGGAGGAGAGGAGGAAGGAGCGGGAGGGGTGC
TGGCGGGGGTGCGTAGTGGGTGGAGAAAGCCGCTAGAGCAA
ATTTGGGGCCGGACCAGGCAGCACTCGGCTTTTAACCTGGG
CAGTGAAGGCGGGGGAAAGAGCAAAAGGAAGGGGTGGTGTG
CGGAGTAGGGGTGGGTGGGGGGAATTGGAAGCAAATGACAT
CACAGCAGGTCAGAGAAAAAGGGTTGAGCGGCAGGCACCCA
GAGTAGTAGGTCTTTGGCATTAGGAGCTTGAGCCCAGACGG
CCCTAGCAGGGACCCCAGCGCCCGAGAGACCATGCAGAGGT
CGCCTCTGGAAAAGGCCAGCGTTGTCTCCAAACTTTTTTTC
AGGTGAGAAGGTGGCCAACCGAGCTTCGGAAAGACACGTGC
CCACGAAAGAGGAGGGCGTGTGTATGGGTTGGGTTTGGGGT
AAAGGAATAAGCAGTTTTTAAAAAGATGCGCTATCATTCAT
TGTTTTGAAAGAAAATGTGGGTATTGTAGAATAAAACAGAA
AGCATTAAGAAGAGATGGAAGAATGAACTGAAGCTGATTGA
ATAGAGAGCCACATCTACTTGCAACTGAAAAGTTAGAATCT
CAAGACTCAAGTACGCTACTATGCACTTGTTTTATTTCATT
TTTCTAAGAAACTAAAAATACTTGTTAATAAGTACCTAAGT
ATGGTTTATTGGTTTTCCCCCTTCATGCCTTGGACACTTGA
TTGTCTTCTTGGCACATACAGGTGCCATGCCTGCATATAGT
AAGTGCTCAGAAAACATTTCTTGACTGAATTCAGCCAACAA
AAATTTTGGGGTAGGTAGAAAATATATGCTTAAAGTATTTA
TTGTTATGAGACTGGATATATCTAGTATTTGTCACAGGTAA
ATGATTCTTCAAAAATTGAAAGCAAATTTGTTGAAATATTT
ATTTTGAAAAAAGTTACTTCACAAGCTATAAATTTTAAAAG
CCATAGGAATAGATACCGAAGTTATATCCAACTGACATTTA
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PERSPECTIVE

Charting a course for genomic medicine
from base pairs to bedside

Eric D Green', Mark §. v & National Human Genor

There has been much progress in genomics in the ten years since a draft sequence of the human genome was published.
Opportunities for understanding heaith and disease are now unprecedented, 38 advances in genomics are harnessed to
obtain robust foundational k: bout ture and function of the human and about the genetic
contributions (o hunwan he; ase. Here we articulate a 2011 vision for the fu ‘genomics research and
describe the path towards an era of genomic medicine.
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PERSPECTIVE

Charting a course for genomic medicine
from base pairs to bedside

IHE

FUTURE ©
ISBRIGHT 5

N
Reflections on the first ten ‘

years of the human genomics age

\\|

METHODS HEALTH %
THE END OF MORE BASES FROMLAB oo
THE BEGINNING PERDOLLAR TO CLINIC
Eric Landeronthetmpactof |  Flaine Mandis on themarch Amadmap o Figure 1| G
genome of genomic medicine aompan yir
RGE 187 PAGE198 MSED

New NHGRI Vision for Genomics Published



Five Domains of Genomics Research
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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

Genome Genomes Disease Medicine of Healthcare
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1990-2003

Human Genome Project

2004-2010

2011-2020

Beyond 2020



Seqguencing a Human Genome

HGP Immediate
(1st Sequence) Post-HGP

~6-8 years ~3-4 months

~$1B ~$10-50M



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
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Continued Key Role of Model Systems
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