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“Last-Generation Sequencer”

A single molecule of DNA.
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http://www.genome.gov/MuItimedia/SIides/GenomicMedicineII/GMII_HJacob_CIinicaISequencingMCW.pdf
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@ American College of Medical Genetics and Genomics REVI EW in MediCine

Open

Implementing genomic medicine in the clinic:
the future is here

Teri A. Manolio, MD, PhD', Rex L. Chisholm, PhD?, Brad Ozenberger, PhD', Dan M. Roden, MD?,
Marc S. Williams, MD*®, Richard Wilson, PhD®, David Bick, MD’, Erwin P. Bottinger, MD3,

Although the potential for genomics to contribute to clinical care has long been anticipated, the pace of defining
the risks and benefits of incorporating genomic findings into medical practice has been relatively slow. Several
institutions have recently begun genomic medicine programs, encountering many of the same obstacles and
developing the same solutions, often independently. Recognizing that successful early experiences can inform
subsequent efforts, the National Human Genome Research Institute brought together a number of these groups to
describe their ongoing projects and challenges, identify common infrastructure and research needs, and outline an
implementation framework for investigating and introducing similar programs elsewhere. Chief among the
challenges were limited evidence and consensus on which genomic variants were medically relevant; lack of
reimbursement for genomically driven interventions; and burden to patients and clinicians of assaying, reporting,
intervening, and following up genomicfindings. Key infrastructure needs included an openly accessible knowledge
base capturing sequence variants and their phenotypic associations and a framework for defining and cataloging
clinically actionable variants. Multiple institutions are actively engaged in using genomic information in clinical care.
Much of this work is being done in isolation and would benefit from more structured collaboration and sharing of
best practices.Genet Med advance online publication 10 January 2013Genetics in Medicine (2012);
doi:10.1038/gim.2012.157.
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Biology is changing fast into a
Science of Information Management.”
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mscence Breakthrough of the Year 2007

Editorial: BEreakthrough of the Year *
Soience Editar-in-Chief Danald Kennedy overviews the big staries fram 2007
covered in this vear's Breakthrough issue.

Brealkthrough of the Year: Human Genetic Variation *

Equipped with faster, cheaper technologies for sequencing DA and assessing
variation in genomes on scales ranging from one to millions of hases,
researchers are finding out how truly different we are from one another.

It"s All About Me *

Along with the flood of discoveries in human genetics, 2007 saw the bith of a
new industry: persanal denomics. But researchers worty that these services
open up a Pandora's box of ethical issues.

The Runners-Up *

The runners-up for 2007's Breakthrough of the Year include advances in cellular
and structural hiology, astrophysics, physics, immunalodgy, synthetic chemistry,
nedroscience, and computer science.

Scorecard: How'd We Do? »
Some of lastvear's predictions panned out this yvear, especially the work that led
to the Breakthrough of the Year, hut other areas are progressing maore slowly.
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Wigtch a video presentation on this
vear's dizcoveries in human genetic
variation, featuring Francis Collins,
David Aftzhuler, and Solepoe nevws
weriter Liz Pennisi.
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The Genomics and Personalized Medicine Act
Returns to Congress

Posted by Guest Contributor and Dan Vorhaus on August 24, 2010 B s » 0

Meggan Bushee is a student at the Wake Forest
Scho

Law.

This past May, Congressman Patrick Kennedy (D-Rl) and
Congresswoman Anna Eshoo (D-CA) re-introduced a
personalized medicine bill to the U.S. House of
Representatives. The bill was originally introduced in 2006 by
then-Senator from lllinois Barack Obama. While HR 5440
also known as the Genomics and Personalized Medicine Act

of 2010 (GPMA 2010), has retained the name ofthe bill

originally introduced by Senator Obama, its approach to the
regulation of personalized medicine has taken a new
direction

GPMA 2010 is the fourth version of the GPMA since the original
bill of 2006, and includes the most ambitious initiatives of all
of its predecessors. Why has the GPMA re-surfaced after three
prior versions failed to make it out of committee? According to
Representative Kennedy, the bill has been re-introduced in
response o increased public awareness and use of genomic tests. At present, GPFMA 2010 is before the
House Committee on Energy and Commerce. This is the same commitiee that recently conducted high-profile
hearings to review the current state of the direct-to-consumer (DTC) genetic testing registry.
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Announcements

]
5iJunel2011 - The ICGC Data Coordination Center is
pleased to announce the release of version 5 of the ICGC
data portal. This release includes the first data submission
from the Chronic Lymphocytic Leukaemia (CLL) project,
whose work was published in Nature on June Sth (Read
the article). The addition of this new project brings the total
number of cancer projects in the release to 25. With this
release, the CLL project also becomes the first to host s
own ICGC data portal server. Users visiting the ICGC data
portal now have the option of choosing to access all ICGC
datasets through the portal hosted in Canada at OICR, orin
Spain at the Barcslona Supercomputing Center (BSC); this
feature is available through a dropdown menu at the top of
the portal page.

Updates £ | |
Currently, the ICGC has received commitments from
funding organizations in Asia, Australia, Europe and North
America for 39 project teams in 13 jurisdictions to study
over 18,000 tumor genomes. Projects that are currentiy
funded are examining tumors affecting the bladder, blood,
bone, brain, breast, cervix, colon, head and neck, kidney,
liver, lung, oral cavity, ovary, pancreas, prostate, rectum,
skin, soft tissues, stomach and uterus. Over time,
additional nations and organizations are anticipated to join
the ICGC. The genomic analyses of tumors conducted by
ICGC members in Australia and Canada (pancreatic
cancer), Japan (liver cancer), Spain (blood cancer}, the
UK (breast, lung and skin cancer) and the USA (blood,
brain, breast, colon, kidney, lung, ovarian, rectal, stamach
and uterine cancer) are now available through the Data
Coordination Center housed on the ICGC website at
Www.icge.org.

International network of cancer
genome projects. Nature 464, 993
998 (15 April 2010)

Read the article

About ICGC 4

The Internaticnal Cancer Genome Consortium (ICGC) has
been organized to launch and coordinate a large number
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MDS: myelodysplastic syndromes
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Insights from Genomic Approaches

Functional classes
THe CAncer GENOME ATLAS”
1ST ANNUAL SCIENTIFIC SYMPOSIUM: Protein and lipid kinases BRAF (melanoma), PIK3CA (breast), PIK3R1 (GBM),
Enabling Cancer Research Through TCGA EGFR (lung). FGFR2 (endometrial)
et o JAK2 (myeloproliferative)
Gaylord National Resort Au/xd .(Iunvcnlinu Center

National Harbor, Maryland Lineage survival genes MITF (melanoma), NKX2-1 (lung), SOX9 (colon)
2 SOX2 (squamous lung and esophagial).
(¢ © Kl 5=

Epigenetic regulators DNMT3A (AML), EZH2 (DLBCL),. UTX (many), MLL2/3
Metabolic enzymes IDH1/2 (GBM and others)
TCGA: 20054F (2R, Chffl:ﬁfﬁﬁﬁ'\JSOM$0)Eﬁ%§ rRNA splicing factors SRSF2, SF3B1, ZRSR2, U2AF1 (MDS).
SF3B1 (sideroblastic anemia, CLL)
Translocations ERG (prostate). ALK (lung)
Surprises
Notch Oncogene (T-ALL) and tumor suppressor (squamous)

nature Internatiofial weekly journal of science
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Managing and Analyzing 1,000,000 Genomes: September 18, 2012 by Robert Grossman

Recently, we have been thinking about what you might call the Million Genome Challenge.
Over the next several years, the National Cancer Institute, and perhaps other
organizations, will sequence a million genomes and use this data to increase our
understanding of biological pathways and of genomic variation across individuals. With
this knowledge, we can begin to stratify diseases, leading to precision diagnosis and
precision treatment that is personalized for individual patients.

The numbers associated with a million cancer genomes are worth thinking about. The
whole genome data for a tumor and a matching normal tissue sample require about 1 TB.
Thus, one million genomes require about 1,000,000 TB. This is 1,000 PB or 1 EB.
Compressing the data might reduce the data by about a factor of 10. Throwing away the
alignment data and retaining only the variation data would reduce the data by about a
factor of about 100. Assuming it costs about $1,000 to sequence each whole genome, the
project as a whole requires about S1B for the sequencing. It might require another S1B
for the infrastructure and analysis. Although obviously a large project, a project like this is
likely to fundamentally alter the way we understand and treat diseases.


http://www.slideshare.net/rgrossman
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Direct-to-consumer genomics reinvents itself

Malorye Allison

Nature Biotechnology 30, 1027-1029 (2012) | doi:10.1038/nbt 2409
Published online 08 November 2012

Download PDF ‘t, Citation r. Reprints Q. Rights & permissions

By putting its foot in the door at the FDA, can 23andMe reinvigorate direct-to-consume
genomics? Malorye Allison investigates.

In July, 23andMe filed for US Food and Drug Administration (FDA)
clearance for 7 of its 200-plus genetics tests, the first S10(k)
submissions from a direct-to-consumer (DTC) genetics business.

The flling Is considered de novo because there Is no preexisting the past few years. It's not just that prices have plummeted, with an entire genome scan dropping

standard (‘predicate device”). the usual benchmark used by the from almost a quarter of a million dollars to just under $10.000. But some companies—those with

FDA fo evaluate devices for premarket approval. Although Source: Revtersindrew Kelly aeya) products—have turned from working directly with consumers to offering their tests only

individual tests cover some of the same genes, nothing on this Coming to a city near you. Health through physicians, in part because of FDA pressure, but also because consumer demand appears

scale has a 510(k) approval. Street of New York provides on-
the-spot paternity testing as well
as drug and alcohol tests.

to be lackluster.

The filings were a surprise to many. In 2010, the FDA made it
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Knocking on the clinic door

Nature Biofechnology 30, 1009 (2012) | doir10.1038/nbt.2425
Published online 08 November 2012

Download PDF ;!’, Citation r‘ Reprints q\ Rights & permissions

High-throughput sequencing for clinical purposes faces technical and quality challenges,
but it's worth it.

The $3-billion price tag for the first human genome would now buy not one but a million human
genome sequences, each completed in just a few weeks. Personal genome sequencing is becoming
a reality, and targeted or whole exome sequencing is being explored to facilitate diagnosis and
guide treatment, in some conditions and for some patients. The problem is that extracting clinically
actionable information from genome data is currently hit or miss, time intensive and dependent on
access to knowledgeable specialists. What's more, much of the IT infrastructure and decision
support systems necessary to deliver genome information to physicians has yet to be put in place.
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