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A Strong Candidate for th
Breast and Ovarian
Susceptibility Gen

mﬁmﬁ# Jeff Swensen, Donna Shattuck-Eidens, P. Andrew Futreal,
el arshman, Sean Tavtigian, Qingyun Liu, Charles Cochran,

L. Michelle Bennett, Wei Ding, Russell Bell, Judith Rosenthal,
Charles Hussey, Thanh Tran, Melody McClure, Cheryl Frye, Tom Hattier,
Robert Phelps, Astrid Haugen-Strano, Harold Katcher, Kazuko Yakumo,

Zahra Gholami, Daniel Shaffer, Steven Stone, Steven Bayer, Christian Wray,
Robert Bogden, Priya Dayananth, John Ward, Patricia Tonin, Steven Narod,
Pam K. Bristow, Frank H. Norris, Leah Helvering, Paul Morrison,

Paul Rosteck, Mei Lai, J. Carl Barrett, Cathryn Lewis, Susan Neuhausen,
Lisa Cannon-Albright, David Goldgar, Roger Wiseman, Alexander Kamb,
Mark H. Skolnick*

A strong candidate for the 17g-linked BRCA7 gene, which influences susceptibility to
breast and ovarian cancer, has been identified by positional cloning methods. Probable
predisposing mutations have been detected in five of eight kindreds presumed to seg-
regate BRCAT1 susceptibility alleles. The mutations include an 11-base pair deletion, a
1-base pair insertion, a stop codon, a missense substitution, and an inferred regulatory
mutation. The BRCA1 gene is expressed in numerous tissues, including breast and ovary,
and encodes a predicted protein of 1863 amino acids. This protein contains a zinc finger
domain in its amino-terminal region, but is otherwise unrelated to previously described
proteins. Identification of BRCAT should facilitate early diagnosis of breast and ovarian
cancer susceptibility in some individuals as well as a better understanding of breast
cancer biology.
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Oxford Nanopore Technologies

DNA can be sequenced by threading it through a microscopic pore in a membrane.

Bases are identified by the way they affect ions flowing through the pore from one
side of the membrane to the other.

)
DNA DOUBLE -
HELIX :

© A flow of ions through
the pore creates a current.

Each base blocks the
© One protein flow to a different degree,
unzips the altering the current.
DNA helix into
two strands.

GATATTIGC GATGCCG
s

O Asecond
protein creates
a pore in the
membrane

and holds

an *adapter”
molecule.

O The adapter molecule
keeps bases in place long
enough for them to be
identified electronically.

noporetech.com/



http://www.nanoporetech.com/

Genia Technologies, Inc.
2013F ~ErT / LIE100R L LU, 1 BRI LA

“Last-Generation Sequencer”

A single molecule of DNA.

Reaching the
$16606-$100 genome.

http://www.geniachip.com/
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Current

DNA sequencing by a nanopore with phosphate-
tagged nucleotides

Add:

Fig. 2

A-tag 1
C-tag 2
G-tag 3
T-tag 4

Primer

Nanopore

LI
(A) tag 1

(C)tag 2

(T)tag 4

(G)tag 3

T

ime

General principle of single molecule electronic
DNA sequencing by synthesis using PEG-labeled
nucleotides and nanopore detection

The single molecule electronic Nano-SBS system, which
is shown schematically in Fig. 2, depicts the DNA
polymerase bound in close proximity to the nanopore
entrance. A template to be sequenced is added along
with the primer. To this template-primer complex, four
differently tagged nucleotides are added to the bulk
agueous phase. After polymerase catalyzed
incorporation of the correct nucleotide, the tag-attached
polyphosphate will be released and pass through the
nanopore to generate a unique ionic current blockade
signal, thereby identifying the added base electronically
because the tags have distinct chemical structures.

KumarS, Tao C, Chien M, Hellner B, Balijepalli A, Robertson JW, Li Z, Russo JJ,
Reiner JE, Kasianowicz JJ, Ju J. PEG-labeled nucleotides and nanopore detection
for single molecule DNA sequencing by synthesis. Scientific Reports 2, Article
number: 684, 2012. doi:10.1038/srep00684
http://www.nature.com/srep/2012/120921/srep00684/full/srep00684.html
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Washington Univ. St. Louis
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"I was definitely scared. It was so unreal," said Dr. Wartman on first suspecting that he had
leukemia, the very disease he had devoted his medical career to studying.

A drug that had been tested and approved only for advanced kidney cancer. Dr. Wartman
became the first person ever to take it for leukemia.

http://www.nytimes.com/2012/07/08/health/in-gene-sequencing-treatment-for-leukemia-glimpses-of-the-future.html
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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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Managing and Analyzing 1,000,000 Robert Grossman
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 «— Why s it still so hard to analyze remote and distributed Datascopes for the Long Tail of Science —
factor of 10. Throwing away the alighment data and retaining data?

only the variation data would reduce the data by about a factor

of about 100. Assuming it costs about $1,000 to sequence each Managing and Analyzing 1 000,000 Genomes

whole genome, the project as a whole requires about $1B for Posted on September 18, 2012 bartCiossrian

the sequencing. It might require another $1B for the : o —
I gave a talk last week at XLDB 2012 about Bionimbus, which is cloud based system for

infrastructure and ana Iys is. Althou g h managing, analyzing, transporting, and sharing large genomics datasets in a secure and
obviou st ala rge project, a project like this compliant fashion. Bionimbus was developed at the Institute for Genomics and Systems

is |IkE|V to fundamenta "V alter the way we Biology (IGSB) and is used by IGSB and some of their collaborators to manage and analyze
. their next gen sequencing data.
understand and treat diseases.
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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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mscence: Breakthrough of the Year 2007

Editorial: Breakthrough 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 vear, especially the wark that led
to the Breakthrough of the Year, hut other areas are progressing maore slowly.

BEAEANDEZENEDNADOL AL THEIAT S

Get More from ~ : Sci
Science with a Free m?—" a S E e

Access Account

Wigtch a video presentation on this
vear's dizcoveries in human genetic
variation, featuring Francis Collins,
David Aftzhuler, and Soiepoe nevws
weriter Liz Pennisi.

+» Higher-bandwidth version of
video

» Lowwer-bandwidth version of
wideno
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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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Blood Cancer Bone Cancer
United States. mm United Kingdom
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United Kingdom &8
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Endocrine Tissues
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Mo jurisdiction(s) committed

Gall Bladder & Biliary
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Liver Cancer
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Liver Cancer Lung Cancer
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istralia [] Canada [Z]

Prostate Cancer Prostate Cancer
Canada ] Germany ]

Prostate Cancer
United States 7]

Rare Pancreatic Tumors

Soft Tissue Cancer
No jurisdiction(s) committed

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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