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Newborn Screening

Shortly after birth, blood is
taken from Laura’s heel and
sent to the State Newborn
Screening Laboratory. Her
parents are told that this is a
routine test. No problems
are found, and no follow-up
is needed.
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Newborn Screening by DNA
Sequencing?

RESEARCH ARTICLE

HUMAN GENOMICS www.ScienceTranslationalMedicine.org 12 January 2011 Vol 3 Issue 65 65ra4

Carrier Testing for Severe Childhood Recessive Diseases
by Next-Generation Sequencing

Callum J. Bell,"* Darrell L. Dinw

Elena E. Ganusova,' Joann Mud “\\e found an unexpectedly high proportion of

Faye D. Schilkey," Vrunda Shetl

Gary P. schroth,* Ryan W. Kim,! [itargtyre-annotated disease mutations that were
incorrect, incomplete, or common polymorphisms.”

B

Diagnostic Testing

Laura is now 3 and her brother
Seth is 5. Seth has been
experiencing developmental
problems, and is diagnosed as
having autism
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Genetic Evaluation in Autism

The Diagnostic Odyssey
\”_j) Clinical

Try again problem

Differential

Interpretation g diagnosis

F—d
g \
Genetic

testing

Making a definitive diagnosis: Successful clinical
application of whole exome sequencing in a child with

intractable infl y bowel di
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Preconceptional Testing

Laura is now married. She
and her husband are
considering starting a family
and meet with her
obstetrician-gynecologist.
They are both of Northern
European ancestry and are
offered carrier testing for
cystic fibrosis.

CF Carrier Screening
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Genomic Carrier Testing
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Prenatal Testing

Laura and her Tom are
indeed found to both be
cystic fibrosis carriers. They
elect to have prenatal
diagnosis by amniocentesis
at 16 weeks of pregnancy.
The fetus is found to be a CF
carrier.

Prenatal Diagnosis

Transcervical Chorionic
: Villus Sampling

/ .

‘www.repromed.ca/pgd_toronto.htm!

C/chorionic_villus_sampl

amniocentesis chorionic villus biopsy preimplantation diagnosis
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Diana W. Bianchi, Mp, Lawrence D. Platt, up, James D. Goldberg
Amy J. Sehnert, Mp, and Richard P. Rava, pin, on behalf of the Ma
Accurately diagnose fetal aneuploidy (MELISSA) Study Group*

(Obstet Gynecol 2012:119:00-00)
DOI: 10.1097/A0G 0b013e31824fb482

Genome-Wide Fetal Aneuploidy Detection
by Maternal Plasma DNA Sequencing

Next Generation Prenatal Screening
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Charles R. Cantor,® Rossa W. K. Chiu™?
(Published 8 December 2010; Volume 2 Issue 61 61ra91)

www.ScienceTranslationalMedicine.org 8 December

Maternal Plasma DNA Sequencing Reveals the
Genome-Wide Genetic and Mutational Profile

Y. M. Dennis Lo,"?* K. C. Allen Chan,"? Hao Sun,"? Eric Z. Chen,'? Peiyong Jiang,'?
Fiona M. F. Lun,? Yama W. Zheng,'? Tak Y. Leung,® Tze K. Lau,’

Genomic Prenatal Diagnosis
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Presymptomatic Testing

Laura is now 45. She has just
learned that her older sister
Abby, age 49, has been
diagnosed as having breast
cancer. She is concerned
about her own risks, given
that there is a family history
of others with breast cancer.
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Salpingo-cophorectomy (n=98)
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HH

Surveillance in=72)

Breast Cancer Prevention

T T
12 24

36 48
Months

60 72

84

The New England
Journal of Medicine

RISK-REDUCING SALPINGO €
WITH

A BRCAI OR

Herceptin

Nature Reviews Molecular Cell
Biology 2, 127-137 (2001)

Therapeutics

BRAF V600E in Melanoma

normal

melanoma

12



NHGRI Current Topics in Genome Analysis 2012

April 11, 2012

Week 11: Genomic Medicine Bruce Korf, M.D., Ph.D.

The Redactome

atggagacaggcctgatgtacgaactaaagcattggctgaaattagaaa
gagattg IR (ctactctgcccgaaagacatctattecttct
agcttctccgggcacggaaatttgaagttgaccgagctttcacgetgetgg
tgaattggtgatgeggactaac GG 2002
gaagtatcagtatttacagagctggaacctgggatgtggaaaagttcact
ctttatgacttaattaaagtaccgctgatgctcatggacctgagaattcgtg
atgag (I o 2 t2tggaaggg
attggtatgcatcacatgactcatatcggaccaagaatggcaagaaaaa
tagctcctatcattaaccaggactcaattcgtgcgagtaaaggccatttcat
aaacgagtcgcgtcttcttgacgtcgtcttgg cfi NG
aagaaaaaagtcaaagaaaggattcacacacatgcacatgacttatca
agcctacatgcaaaagtgccggcaatgattttaccatgcgagtatggag

gac! S - 0 9! gttgccaaagee

ctggcacatgaagaagtaatcaaagaatttaaaatatggattaaaaagg
ttaaaaacagtgatgggagtgtagctgggaatggtggggatg

Predispositional Testing

Laura is now 60 years old.
She has been in good health.
She and her husband have
heard about the possibility of
having genomic testing, and
explore the possibilities on
the internet.
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Recombination hot spot

Genome-Wide Association Studies

Human leukocyte antigen HLA-DRB1,
DRB1, DQB1 HLA-DQB1

High-affinity IgE receptor 3 FCER1B
. Interleukin-4recepter IL4RA

Disintegrin and ADAM33
metalloproteinase domain 33

Bierbaum, S., Heinzmann, A. Resp Med
doi:10.1016/j.rmed.2007.01.018
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Your genes offer a roa

Direct to Consumer Genomic Testing

S

signin | ciamcodes | nep

rap 0 opimal heath -

years ago: The mother of all present-day humans is born in Africa.

© ooniomcove

deCODE

deCODE genetics—the scientists who discovered the genes
Geno Jourral

What do your
qenes say
about you?

Your Genetic Data

Show for [ Bruce Korf = [ E 4+ ethnicity and an age range of  20-79 %

Where's mine?

Bruce Korf What does the Odds Calculator show me?
24.3 out of 100 Use the ethnicity and age range selectors above to see the estimated
men of European ethnicity who

e Bt . incidence of Type 2 Diabetes due to genetics for men with Bruce Korf's

share Bruce Korfs genotype wi

get Type 2 Diabetes between the genotype. The 23andMe Odds Calculator assumes that a person is free of

ages of 20 and 79. the condition at the lower age in the range. You can use the name selector
above to see the estimated incidence of Type 2 Diabetes for the genotypes of
other people in your account.

Average

g The 23andMe Odds Calculator only takes into account effects of markers with
23.7 out of 100 known associations that are also on our genotyping chip. Keep in mind that
men of European ethnicity will get |
Type 2 Diabetes between the ages aside from genetics, environment and lifestyle may also contribute to one's

of 20 and 79. chances of developing type 2 diabetes.
TreRenes

Genes vs. Environment

The heritability of type 2 diabetes is estimated to be 26%. This means that environmental factors contribute more

26 % to differences in risk for this condition than genetic factors. Genetic factors that play a role in type 2 diabetes
Ang:m_bcl: to include both unknown factors and known factors such as the SNPs we describe here. Environmental factors
include obesity, gestational diabetes, giving birth to at least one baby weighing nine pounds or more, high blood
pressure, abnormal cholesterol levels, physical inactivity, ic ovarian other clinical

associated with insulin resistance, a history of impaired glucose tolerance or impaired fasting glucose, and a
history of cardiovascular disease. (sources)
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Pharmacogenetics

Name
Warfarin (Coumadin®) Sensitivity

Abacavir Hypersensitivity

Alcohol Gonsumption, Smoking and Risk of Esophageal Gancer
Clopidogre! (Plavix®) Efficacy

Fluorouracil Toxicity

Response to Hepatitis C Treatment
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Oral Gontraceptives, Hormone Replacement Therapy and Risk of Venous
Thromboembolism @

Caffeine Metabolism
Hepatitis G Treatment Side Effects
Metformin Response

Antidepressant Response
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Floxacillin Toxicity

Heroin Addiction
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Personal Genomics: A Disruptive
Technology?

Performance

Time

Modified from Christensen et. al. The Innovator’s Prescription
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Personal Genomics: A Disruptive

Technology?

Physician/Counselor
e

One gene at a time

Consumer-driven
Genomic testing

Performance

Time

Modified from Christensen et. al. The Innovator’s Prescription

Genomics and Epigenomics

Inherited genotype
Complex Effects may depend on
interactions /’ <<, functional genetic
polymorphisrns

Viruses Bacteria n3PUFA  Antioxidants Prebiotics  Folate Allergens  Pollutants

RS — & S M~ A
|

|
Environmental expnsuresJ I‘ modify gene expression |

i r

- Immune effects
Tissue effects

POSTNATAL EFFECTS

Evolving phenotype / Trans-generational effects?

David Martino and Susan Prescott

Chest 2011;139;640-647
DOI 10.1378/chest.10-1800
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Personalized Genomics

Chen Retal. Cell 2012;148:1293-1307.

Sir Luke Fildes — The Doctor (1887)
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Medicine in Transformation

Information Technology Genetics & Genomics
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We tend to overestimate the

effect of a technology in the
short run and underestimate

the effect in the long run.

Amara’s Law

The best way-to 'prehi‘ct the future is

to invent ity ~
\, Al m
ComputerScientisthy
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