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Why genetic testing in SCD patient?

e Confirm genetic character:
— Recurrence risk

— enables genetic cascade screening in family members
(presymptomatic/ prenatal)

e Confirm diagnosis

 Risk stratification (limited; e.g. LQTS/ LMNA/ PLN/ multiple
mutations)
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Classification variants ,...qinicaigenome.org
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Help ~ Demo Login  Login

ClinGen -

Note: This is a demo version of the site. Any data you enter will not be permanen tly saved.

ClinGen Curator Interfaces
-class 1 not pathogenic (<1%)
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SCD 13 yrs

(brief) SV parox.
VT: judged as NSVT

Dx LQTS
KCNQ1-V133lI
“probable

deleterious mutation.”

ICD

Mayo Clin Proc 2016;91:1606-16
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>24 family members identified!

Yet: “mutation” not present in 13 yo boy!

WES: de novo DES N342D mutation (class 5!)

Family O

Neth Heart J. 2012 ;20(5):
219-28
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Paramount in genetic testing

* Test the right person (Dx)

* Do your own homework
(confirm diagnoses/ ECGs/ genetics/pathology)

* Let phenotype guide your actions!
* Related test result to clinical diagnosis
(pretest probability)

* Be critical: 10-30% published mutations wrongly
classified!
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WHICH DIAGNOSTIC DNA TEST?
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Next generation sequencing: DNA

single gene(s)

panels 23-100+ genes

(cm/ arrh/ etc combi)

Exome sequencing 20,000 genes =

(=1%-2% of DNA)

Genome sequencing?
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Next generation sequencing: DNA

base calling Image analysis Images lllumina GA
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»Map reads against
‘reference genome”

»Detect variants

»Annotate variants



* Targeted Panels:

+: high quality, cheap (less time molecular geneticist)

+: no incidental findings, CNV

-: inflexible (new genes), enrichment

 Whole Exome sequencing:

+: fast, flexible, 1 test,

+/-: costs

-: quality/coverage of some “core” genes, enrichment, CNV (>3 exons)
-: incidental findings

 (Panel based upon WES)

« Whole Genome Sequencing:

+: no enrichment, fast, highly flexible, coverage?, detects CNV, one-
test

- aualitv (increasing): costs incidental findines



panel-exome-genome

Quality/coverage ++ ++(+)
CNVs (large ins/del) ++ + ++
enrichment es es no
flexible :
Incidental findings  no yes yes
costs S S5 5555
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Panel-exome-genome:
The more you evaluate, the more you will find

* Proportionality WGS if you only need 12 genes ?

e Genes of interest

N=600 WES
* Unsolicted findings!

2% unsolicited/ incidental findings

7% heterozygote carrier (for recessive
disease like Cystic Fibrosis, Tay Sachs etc)

P Q D ' ph Y‘l H m\/II am CARDIOGENETICA

AMC AMSTERDAN



Panel-exome-genome:
The more you evaluate, the more you will find

100 - ® Negative DCM patients
M Inconclusive
@ Positive Pugh et al Genet Med 2014
M Inconclusive - VUS favor path
80 - m Positive + VUS favor path
60 - 71 Class 3
- Genetic purgatory
40 - -
Class 4
Class 5
20 -
0 ('(*’
- ./ ,
T T T T T N (f%'
5 genes 10 genes 19 genes 24 genes 46 genes am CARDIOGENETICA
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PANEL-WES-WGS?

WHICH TEST TO USE?
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Dependent of your goal/ infrastructure

e Clinical vs research?

e Skills and infrastructure “cardiogenetics
team” (counseling, interpretation )

* Interpretation is teamwork

(-pediatric- cardiologists, pathologists, clinical geneticists, gen counselors, psychologist, molecular geneticists)

 Families available: segregational studies?
 Network: functional follow up
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Targeted sequencing (-exome based-
targeted panel) is preferred in diagnostics

* Given the goal of genetic screening (Dx, facilitate cascade
screening & some risk stratification): solid genes &
mutations)

* limited set of solid genes cover most of the yield

 Whole exome/genome sequencing: great for research and
specific other indications
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Thank you!

Durrer.,center

for cardiogenetic research VASCULAIR
ONDERZOEK
NEDERLAND




Next generation sequencing: DNA

e 1995-2012: meestal 1-2 genen per 10000-15000

keer; sequentieel. Max ca. 6

 Vanaf 2012: panels 23-100+ genen 800.000
(cardiomyopathie/ aritmie/ combi/
aorta-pakket)
* Na 2014 Exoom sequencing 3.107
20.000 genen (=1%-2% van het DNA)
* Na 20177: Genoom sequencing? 3,109
C



Keuze genoom, WES of pakket

geen verrijking wel verrijking
praktisch genoom WES genpakket
NIPT WES bindweefsel
arrays? ID pakket BRCA1/2
analyse research FADS pakket
wittestofpakket
onco
snel flexibel hoge kwaliteit
voordeel
1 test vooralles
flexibiliteit |hoog hoog laag
te laag voor voldoende, niet
kwaliteit diagnostiek (nog) voor core genes [hoog
kosten hoog gemiddeld laag

Aantal genen (~50)
Aantal core genes
Aantal patienten
Aantal nieuwe genen
Kosten
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Whole Genome Sequencing, waarom?

 1testipv 2 (of meer) want ook CNV detectie mogelijk
* Betere gemiddelde coverage

* Genetische informatie buiten exoom: verbetering dlagnostlek in de

Q Hartwig

toekomst

- Intronische varianten
Hoe meer we weten,

—  Promoter hoe beter onze zorg

—  Enhancers

Detectie structurele varianten mogelijk

edische informatie over individuele kankerpatiénten
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Huidige stand van zaken:
Outsourcing: Hartwig Medical Foundation (samenwerking)
Implementatie traject gestart, de eerste 2 series zijn in progress
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EXxome sequeNnCINE: ai genes; 2% of bnA

S [The current role of Next generation DNA sequencing

L ) in routine care of patients with hereditary cardiovascular conditions

Myocardial and
Pe"‘?‘"‘,'a,' p'sef‘ses A viewpoint paper of the European Society of Cardiology working group on
myocardial and pericardial diseases and members of the European Society of

Human Genetics

Authors: Jens Mogensen™, J. Peter van Tintelen?, Siv Fokstuen?, Perry Elliott*, Irene M van Langen3,
Benjamin Meder®, Pascale Richard™¢, Petros Syrris®, Alida LP Caforio'?, Yehuda Adler', Aris Anastasakis'Z,
Juan R. Gimeno'?, Karin Klingel, Ales Linhart'5, Massimo Imazio®, Yigal Pinto'”, Ruth Newbery-Ecob ¢,
Joerg Schmidtke'®, and Philippe Charron320,

Whole g)ggmg/g_enorﬁe seqguencing IS considered to be a diagnostic method in development
and should be used for genetic diagnosis only if filtered against recognised disease genes.
The coverage should allow identification of all exomic variants in these genes
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Exome sequencing: aigenes; 2% of ona

S [The current role of Next generation DNA sequencing

LY in routine care of patients with hereditary cardiovascular conditions
Myocardial and
Perlcarq'lavl p'?e?‘s?? A viewpoint paper of the European Society of Cardiology working group on
myocardial and pericardial diseases and members of the European Society of

Human Genetics

Authors: Jens Mogensen', J. Peter van Tintelen?, Siv Fokstuen®, Perry Elliott*, Irene M van Langen?,
Benjamin Meder®, Pascale Richard”#, Petros Syrris®, Alida LP Caforio'?, Yehuda Adler'!, Aris Anastasakis'?,

Juan R. Gimeno'?, Karin Klingel™®, Ales Linhart'®, Massimo Imazio'¢, Yigal Pinto'7, Ruth Newbery-Ecobé,

Joerg Schmidtke'®, and Philippe Charron®20.

Unsolicited findings:

« Before genetic testing it is important to inform the patient about the challenges in
Interpretation of sequencing results of multiple genes and discuss the implications of
unsolicited findings

¢ In a clinical diagnostic setting only recognised disease genes should be investigated in
patients fulfilling diagnostic criteria of a specific cardiovascular condition C
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Experimental Evidence Scoring

Recommended

Evidence . . . . Max
Category Evidence Type pf)mtsl Points Given Score
evidence
Biochemical Function Yo -2 Y, point for each
) . . ) piece of
Function Protein Interaction Vo -2 , . 1.5 2
evidence in any
Expression V2-2 category
Functional Patient cells =2 1 point 1 2
Alteration Non-patient cells Yo -1 % point NA
Animal model 1-4 2 points NA
Cell culture model ; ,
Va-2 1 point NA
Models & system : P 4
Rescue Rescue in animal model 1-4 2 points NA
Rescue in engineered ; ,
equivalent /2 -2 1 point S
Total Final Score 2.5 0-8




i o Genetic Evidence Expe_rlmental Total Points Repllca.tl on
Assertion criteria (0-12 points) Evidence (0-18) Over Time
P (0-6 points) (Y/N)
Case-le.vel, family Gene-level Sum of > 2 pubs w/
segregation, or case- . . . .
L experimental evidence| Genetic & convincing
Description control data that . :
that support the gene-| Experimental | evidence over
support the gene- . o : .
: . disease association Evidence time (>3 yrs)
disease association
Assigned Points 9.75 2.5 12.25 Y
LIMITED 1-6
MODERATE 7-11
CLASSIFICATION
12-18 AND licati
DEFINITIVE 8 AND replication

evidence?

(Y/N)

Valid contradictory

CURATOR CLASSIFICATION

List PMIDs and describe evidence:

over time

STRONG???

FINAL CLASSIFICATION




