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The human genome at ten

Nearly a decade on from the completion of the draft sequence of the human genome, researchers should
work with the same intensity and focus to apply the results to health.

The knowledge about the human genome and the explosion of new tools and technologies are
bringing unprecedented knowledge about genes involved in human health and disease
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Cancer is driven by mutation. Worldwide, tobacco smoking is the principal lifest)
carcinogenicity through =60 chemicals that bind and mutate DNA. Using massi
sequenced a small-cell lung cancer cell line, NCI-H209, to explore the mutational b
total of 22,910 somatic substitutions were identified, including 134 in coding exor
the cocktail of carcinogens in tobacco smoke and their proclivities for particular|
Effects of transcription-coupled repair and a second, more general, expression-li
identified a tandem duplication that duplicates exons 3-8 of CHD7 in frame, and
fusion genes, indicating that CHD7 may be recurrently rearranged in this disease.
next-generation sequencing to provide unprecede nted insights into mutational pre
networks associated with cancer.
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[ TCGA: Connecting multiple sources, experiments, and data types
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Before 2.5 Years

No small molecule  Tarceva approved
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Emerging approaches for Non-small Cell Lung Cancer
Test for mutations in EGFR, K-RAS, B-RAF, PIK3CA, HER2, EML4-ALK, and MET

EGFR TKils: gefitinib and
erlotinib

v

EGFR sensitizing mutation

ERCC1 — LOW — 3y platinum (cisplatin)-based chemotherapy

No somatic mutation

— ow — 3 itabine-
identified RRM1 gemcitabine-based chemotherapy

TS —> LOW ——  » pemetrexed (Alimta)-based chemotherapy

K-ras mutant RAF inhibitors: AZD6244
— N RAF inhibitors: PLX-4032
mTOR inhibitors: rapamycin, CCI-779,
— "| RAD0O01, AP23573, AZD8055, OSI-027

EGFR
negative

HER2 inhibitors:
Herceptin

A 4

ALK inhibitors: PF-

02341066, Novartis#3-
39, TAE684, BMS-536924

MET inhibitors: AMG208, ARQ197,
GSK1363089, INJ-38877605, MK2461,
MP470

Irreversible TKIs:
EGFR resistance mutation BIBW?2992, HKI-272, PF-
00299804
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Personalized Medicine at Point of Care

Integrate patient’s genomic profile with clinical data. Ensure clinical,
molecular data incorporated into medical record in usable format

Educate physicians

Support physician decisions
— Guide physician to appropriate molecular diagnostics
— Support interpretation of test results




Physician Education

e Training in Medical School through the
clinical years

e Training in Residency programs
e Continuing Medical Education



