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Learning Objectives

1. Review genetic testing principles and practices with focus on cardiovascular
diseases

2. Discuss medically actionable genes in personal health care

3. Explain proactive genetic screening for personalized risk assessments
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s, Rare vs Common Genetic Variation

Rare variation
Direct sequence
Gene Panels

Pathogenic/Likely Pathogeni¢

Medically actionable
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Rare Diseases
Rare variants
Large effect

Common disease

Small effect

0.002-0.01% 1% 10% Population
allele

frequency

CEOT

Common variation

Array testing

SNP Chips

Ancestry/Risk assessment/
Genetic Risk Scores
Pharmacogenetics
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Genetic testing

A Gene panels fully sequence coding region of
genes

A Gene panel testing is available for
cardiomyopathies, arrhythmias, familial
hypercholesterolemia, neuromuscular disease
aortopathiesand other cardiovascular
diseases

CEOT

CUTTING EDGE of TRANSPLANTATION




Genetic risk scores

A Genetic risk scores assess high frequency varia

A Each variant has small effect and is summed
together for risk assessment

A Similar to ancestry testing
A Uses arraypased strategy (SNP chips)
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Cardiomyopathy subtypes

DILATED HYPERTROPHIBRRHYTHMOGENIC

CEOT!
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DILATED \
_ CARDIOMYOPATHY

Genetic spectrum of
cardiomyopathy: fottan
Hypetrophic

Cardiomyopathy (HCM)

MYBPC3
MYH7

ARRHYTHMOGENIC
RIGHT VENTRICULAR
. DYSPLASIA '

LEFT VENTRICULAR
| NON-COMPACTION

Ambry: http:// www.ambrygen.conitests/ cmnext " —

AST | sssgisresna: % CEOT" CUTTING EDGE of TRANSPLANTATION




40yo F with progressive dyspnea and fatigue,
systolic murmur increased on Inspiration

PMSHx G2P2
FamHxY GKAYyl1a a42YS NBflFIOGALBSE KI
ROS: palpitations, lightheaded episodes
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Genetic testing identifleddYH /p.Ala797Thr

Gene panel:
MYH7 A797T +

O
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ClinvVar Database of Genetic Variants

:: NCBI Resources [¥] How To (¥ emcnally@era commons My NCBI Sign Out

ClinVar ClinVar : =

Advanced Help

Home About +  Access ¥ Help » Submit +  Statistcs v FTP =

NM_000257.3(MYH7):c.2389G>A (p.Ala797Thr)

Variation 1D: ) 42901 1 Affected gene -

Review status: ) criteria provided, multiple submitters, no conflicts myosin heavy chain 7 (MYH7) [Gene - OMIM -
Variation Viewer]

Haploinsufficiency - No evidence available (Nov 15,
2015)

Triplosensitivity - No evidence available (Nov 15, 2015)
Q, Search ClinVar for variants within MYH7

Interpretation @ Goto: @) [

Clinical signifi : Path ic/Likely path: i
nical signifieance SHnogenic- el pEegente Q Search ClinVar for variants including MYH?7
Last evaluated: Jun 13, 2017
Number of submission(s): 9
Condition(s): Familial hypertrophic cardiomyopathy 1 [MedGen - OMIM Variant frequency in dbGaP @) -

Primary familial hypertrophic cardiomyopathy [MedGen - Orphanet -
Orphanet - OMIM
VARIANT OF UNKNOWN SIGNIFICANCE [MedGen]
Hypertrophic cardiomyopathy [MedGen - Orphanet - Human -
Phenotype Ontology] Browser views
RefSeqGene

Variatinn Viewer [GRChAR - GRCh371

No dbGaP data has been submitted for this variant.

See supporting ClinVar records [4
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Cascade testing for family members

Gene panel:
MYH7 A797T +

.

Site specific testing:  Site specific testing:
MYH7 A797T + MYH7 A797F
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DILATED A\
CARDIOMYOPATHY |

Dilated cardiomyopathy:
more genes, more  [mmmme,

|

|
'

mutations TN

ARRHYTHMOGENIC
" RIGHT VENTRICULAR
~ DYSPLASIA ;

/LEFT VENTRICULAR
| NON-COMPACTION.

Ambry: http:// www.ambrygen.conitests/ cmnext S
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Truncations of Titin Causing Dilated
Cardiomyopathy

Daniel S. Herman, Ph.D., Lien Lam, Ph.D., Matthew R.G. Taylor, M.D., Ph.D.,
Libin Wang, M.D., Ph.D., Polakit Teekakirikul, M.D., Danos Christodoulou, B.S.,
Lauren Conner, B.S., Steven R. DePalma, Ph.D., Barbara McDonough, R.N.,
Elizabeth Sparks, R.N.P., Debbie Lin Teodorescu, M.A., Allison L. Cirino, C.G.C.,
Nicholas R. Banner, F.R.C.P., Dudley J. Pennell, M.D., Sharon Graw, Ph.D.,
Marco Merlo, M.D., Andrea Di Lenarda, M.D., Gianfranco Sinagra, M.D.,

J. Martijn Bos, M.D., Ph.D., Michael ). Ackerman, M.D., Ph.D.,

Richard N. Mitchell, M.D., Ph.D., Charles E. Murry, M.D., Ph.D.,

Neal K. Lakdawala, M.D., Carolyn Y. Ho, M.D., Paul J.R. Barton, Ph.D.,
Stuart A. Cook, M.D., Luisa Mestroni, M.D., J.G. Seidman, Ph.D.,
and Christine E. Seidman, M.D.
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Protein disrupting variation im TNis present In
the general population

111443 E11449del

K10535Rfsx10 | 111920YfsX11

A486SfsX26 A10522CfsX5 P12089del
E198del T10313PfsX3 E13084RfsX27 G21996AfsX29 L25675PfsX2 K32665del
T92NfsX3|| E2044RfsX4 E9503del K28898X S33711LfsX53

z I-Band i A-Band . M-Line
A A [ I | I 1 I [ I
1 5000 10000 15000 20000 25000 30000 34350
Z-repeat PEVK Protein Kinase Fibronectin
domain domain Domain Type Il Domain

Golbuset al. CirculationCardiovasdsen 2012
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