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DTC Genomic Testing

Best Inventions of 2008
The Retail DNA Test

l‘:‘PATHWAY GENOMICS®

deCODE g‘agenetics
(Q) 23andMe

Navigenics

What if your ‘patient’ is Steve Quake,
and he sequences his own genome?

Clinical assessment incorporating a personal genome EY
g e, e Oy Kety rmond
e Aty Dy Pt Norma NG i, o Lo s Dt S 4 Coloe T
Kt gt o M e, Wk Wae, s gy, Wiy s WXk, Wi o s Tk,
o se G ey T iy,
Summary
sackground don has Ealln sy, don ofgenctic risk esimtes
lysis of il

What am | supposed to do with this?
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HGMD® Human Gene Mutation Database
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Breast Cancer Information Core
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An Open Access On-Line Breast Cancer Mutation Data Base
An International Collaborative Effort hosted by NHGRI
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The future: WGS on healthy individuals

Clinical assessment incorporating a personal genome S
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Molecular Genetics & Genomic Medicine
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What were programs teaching in
2011/20127

682 Profuto et al.

Table 1 Integration of genomics into training program curicula of 17 genetic counseling training programs, based on survey data

Status in training programs, n (%)~ Formal curriculum, n (%) Informal curriculum, n (%)

Currently Under Willnot Couse  Required guest Optional guest Professional Clinical  Joumal

taught  development betaught lectures  lectures lectures meetings  rotations clubs
Genomic technologies  15(88%) 2(12%)  0(0%) 17(100%) 8(47 %) 529%) NE%  8G7% 1568 %)
GWAS. 14E2% 202%)  16% 15B8%) 5(29%) 529%) 9(I%)  TE1%) 11(65%)
Complex disease genetics 15(88%) 1(6%)  1(6%) 15(88%) 8(47%) 7641%) 8(U7%) 10(59%) 11(65%)
DTC/SNP* (3% 4Q7%  00%) 10(59%) 4(4%) 529%) 10(59%)  4@24%) 10(59 %)
Pharmacogenormics” 13@I%) 3019% 00%) 14E2%) 3(18%) 308%) 8@I%)  202%) 7@ %)
Genomic counseling ~ 12(71%) 5@9%) 0(0%) 13(%6%) 5(29%) 338%) NE%) 116E5% 93 %)

‘Topics are lsted here in the order that they were listed on the survey
*Only 15 participants responded regarding DTC/SNP, therefore, the percentage is /15 for this topic
®Only 16 participants responded therefore, the 16 for this topic

Ways we do it
* Molecular genetics curriculum

* Informal learning (journal clubs, department
talks, grand rounds)

* Role modeling involvement
* Variant interpretation rotation — required

* Research project focus

Testing ‘Panels’

* Chip l?ased approaches to * Currently available examples
examine a range of genes — Nonsyndromic hearing loss

— Examine common mutations — Cardiology (cardiomyopathy,
vs. arrhythmias, other CV
— Sequencing based disorders)
technologies — RAS-opathies
— Mitochondrial disease
* Especially helpful when a — Cancers
disorder has significant locus — Autism spectrum
heterogeneity that cannot be — Severe combined

immunodeficiency
— Xlinked Intellectual
disability
— Carrier testing

clinically differentiated or
have significant overlap

* Experienced clinicians may
find ordering targeted testing
more sensitive and specific

DN

Deleterious mutations in disease genes related
to clinical phenotype

Sab ype D3t Ordered
T est Code Date Regored
Indciton

VUS in disease genes related to clinical
phenotype

‘blood samples o/t paren's of s indiicual Wedsoratied
e it e e T
J— —
Medically actionable mutations (or even VUS?) in o
disease genes unrelated to clinical phenotype e
—

&= Carrier status for recessive Mendelian disorders

spsced ookt andorien e G
P2 T

WS w
i LEC AR o

Pharmacogenetic results
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Variant interpretation

* Required since graduating class of 2013

* Students complete 20-100 variants

* Learn about underlying bioinformatics,
databases for variant interpretation

* ‘walk through a genome’
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Getting up to speed interpreting
genomes

‘Rotation’ goals

At the end of this rotation, you will understand:
The different contexts in which WGS and WES are currently being applied in a research setting
How to research and classify potentially disease causing variants found through sequencing
technologies

The differences in approaches to variant identification and curation for healthy individuals as
opposed to individuals with a likely genetic disease

Ethical and counseling issues involved in whole-genome sequencing including special
considerations for cansent,privacy information storage and updates, genomic tracy and return

You will be expected to be able to:

D of genome and the bioinformatics pipelines used
to call and classify the variants

Develop expertise in using various variant annotation genome databases including NHLBI ESP,
EXAC, 1000Genomes, ClinVar, HGMD, dbSNP, UCSC, Polyphen, SIFT, mutation taster, and various
locus specific databases to clinically interpret variants

D of various considerations involved in ing individuals for WES/WGS
in a research environment

Go through the process of analyzing a healthy participant exome for variants likely to be medically
relevant, and return results back to the participant

¢ Technology:
— Limitations of various platforms, areas of the genome
— General principles: base calling, alignment, error rates
« Classic concepts of inheritance and the impact of
mutation types
* Bioinformatics assumptions and limitations
— Conservation modeling
— Inheritance modeling
— Pipeline assumptions
— Variant and splice site predictors
¢ Manual processes and available databases
— OMIM, HGMD, ClinVar, dbSNP, 1000 genomes, LOVD, etc...
.
Hooker et al. (JGC, 2014)
Balancing many curricular needs
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ACGC Competencies 2015

Domain It Genetics Expertise and Analysis

. Demonstrate and utilize a depth and breadth
of understanding and knowledge of genetics
a . p R

®

. Integrate knowledge of psychosocial aspects
of conditions with a genetic to
promote client well-being.

Construct relevant, targeted and compre-
hensive personal and family histories and
pedigrees.

@

4. Tdentify, assess, facilitate, and integrate
genetic testing options in genetic counseling
practice.

5. Assess individuals’ and their relatives’
probability of conditions with a genetic
component or carrier status based on their
pedigree, test result(s), and other pertinent
information.

[

Demonstrate the skills necessary to success-
fully manage a genetic counseling case.
Critically assess genetic/genomic, medical
and social science literature and information.
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