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Welke mutatie is daadwerkelijk ziekteverwekkend?

- Pathogeen

« Waarschijnlijk pathogeen
- Onbekende betekenis

« Waarschijnlijk onschuldig
- Onschuldig
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) siicurine
& rwy

ABCC9, ACTC1, ACTN2,
ANKRD1, BAG3, CALR3,
CAV3, CRYAB, CSRP3/MLP,

= = '\“H

=N N NS e W W )

Sinds September 2012 in Routine Diagnostiek:

1150 patiénten 55 genen panel
1020 patiénten 60 genen panel
2170 patiénten totaal

/ / 1/
TNNI3, TNNT2, TPM1, TTN,
TXNRD2, VCL, ZASP/LDB3

A
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umce

Gene panel based
resequencing

ABCCY, ACTC1, ACTNZ, ANKRD1, BAG3,
CALR3, CRYAB, SRP3/MLP, DES, DMD,
DSC2, DSG2, DSP, EMD, GLA, JPH2, JUP,
LAMA4, LAMP2, LMNA, MYBPC3, MYH6,
MYH7, MYL2, MYL3, MYPN, MYOZ1,
MYOZ2, PKP2, PLN, PRKAGZ, PSENJ,
PSEN2, RBM20, RYR2, SCN5A, SGCD, TAZ,
TBX20, TCAP, TMEM43, TNNC1, TNNI3,
TNNT2, TPM1, TTN, VCL, ZASP

Exome

o

Whole Genome
Sequencing

N
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Exoom (WES) vs Whole genome (WGS)

1.2% of DNA codeert voor eiwitten 3.8% geconserveerd in zoogdieren

—>Exoom
(alle exonen van
een genoom)

(>180,000 exons)

..bevat 80% van
alle mutaties

- 95% van DNA geen/ &

onbekende functie

N
N
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THE GOBBLING GLUTTONS

ONCE UPON A TIME, WALDO

EMBARKED UPON A FANTASTIC

JOURNEY. FIRST. AMONG A

THRONG OF GOBBLING GLUTTONS,

HE MET WIZARD WHITEBEARD, WHO
COMMANDED HIM TO FIND A SCROLL AND
THEN TO FIND ANOTHER AT EVERY STAGE OF
HIS JOURNEY. FOR WHEN HE HAD FOUND

12 SCROLLS, HE WOULD UNDERSTAND THE
TRUTH ABOUT HIMSELF.

IN EVERY PICTURE FIND WALDO, WOOF (BUT

ALL YOU CAN SEE IS HIS TAIL). WENDA, WIZARD

WHITEBEARD. ODLAW, AND THE SCROLL. THEN

FIND WALDO'S KEY, WOOF'S BONE (IN THIS SCENE

IT'S THE BONE THAT'S NEAREST TO HIS TAIL),

WENDA'S CAMERA. AND ODLAW'S BINOCULARS.
B > P B

THERE ARE ALSO 25 WALDO-WATCHERS, EACH OF

WHOM APPEARS ONLY ONCE SOMEWHERE IN
THE FOLLOWING 12 PICTURES. AND ONE MORE
THING! CAN YOU FIND ANOTHER CHARACTER.
NOT SHOWN BELOW, WHO APPEARS ONCE IN
EVERY PICTURE EXCEPT THE LAST?

‘ STIEHRTFING

GENETISCHE HARTSPIERZIEKTE
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G De Hart&Vaatgroep

Waarom toch Exoom sequencing?

*Flexibel: geen vast genen set

*Alle genen: grotere kans op diagnose (“exoom openen”)
-> kinderen met cardiomyopathie

*Zelfde test voor alle ziekten

*Nieuwe genen vinden

~
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umce

Gene panel based
resequencing

ABCCY, ACTC1, ACTNZ, ANKRD1, BAG3,
CALR3, CRYAB, SRP3/MLP, DES, DMD,
DSC2, DSG2, DSP, EMD, GLA, JPH2, JUP,
LAMA4, LAMP2, LMNA, MYBPC3, MYH6,
MYH7, MYL2, MYL3, MYPN, MYOZ1,
MYOZ2, PKP2, PLN, PRKAGZ, PSENJ,
PSEN2, RBM20, RYR2, SCN5A, SGCD, TAZ,
TBX20, TCAP, TMEM43, TNNC1, TNNI3,
TNNT2, TPM1, TTN, VCL, ZASP

Exome

o

Whole Genome
Sequencing
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US S100 MILLION

MOORE'S LAW

S10 MILLION

GOST PER
STMILLION GENOME

$100000

$10000

$1000

A
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y‘ STICHTING

Genomics =-

england ':-_.

About Us = 100,000 Genomes Project = Taking Part For Healthcare  Research Indus
Professionals

Home > The 100,000 Genomes Project

The 100,000 Genomes Project

The project will sequence 100,000 genomes from around 70,000
people. Participants are NHS patients with a rare disease, plus
their families, and patients with cancer.

S
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Biomedicine

U.S. to Develop DNA Study of One
Million People

An Obama initiative seeks to channel a torrent of gene <

. . . 0N

information into treatments for cancer, other diseases. §
~3
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O De Hart&Vaatgroep

Waarom genoom sequencing?

y‘ STICHTING

3.8% geconserveerd
1.2% of DNA codeert °8

in zoogdieren
Snel Ier voor eiwitten g

Beter

Meer informatie

Alles beschikbaar
onbekende functie

Expertisecentrum cardiogenetica UMCG

95% van DNA geen/ 1\\
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NEWS IN FOCUS

o

BOPIRACY Protocal will stop BOTANY Forensic chemistry ASTRONONY Telescope data ASTRONOMY Physicists debate
exploitation — and create to stop South Africa’s plant bountysparks access f\mneofArgemmas
red tape pM thieves pi7 debate p.i8 cosmic-ray observatory p20

CONRD BORNMAN GA LOGETTY

can be

9

and healthy. Had physiclans sent his DNA off
fora conventional genomic test, the diagnosis
could have taken more than a month — by
which time he would probably have died.
The boy Is one of 44 sick Infants whose
genomes Kingsmore's group has sequenced
using a process that can provide a diagnosls
in aslittle as 24 hours. In 28 of these cases, the
researchers have been able to dlagnose the
baby’s condition. And In about half of these,
they have been able to recommend changes
intrestment, Kingsmore reported on 19 Sep-
tember at the Genomics of Common Diseases
meeting in Potomac, Maryland. On 6 October,

« his group will kick off a larger project to

sequence hundreds of bables’ genomes. It
will be the first of four newborn-sequencing
studles that each recetved multimillion-

" dollar grants from the US National Institutes of

d in less than 24 hours to give clinicians a rapid diagrosis.

Fast sequencing
saves newborns

Rapid analysis of infant genomes is aiding diagnosis
and treatment of inexplicably ill babies.

Health (NIH) In September 2013. The studles
will address both the feasibility and the ethks
of a process that could soon become standard
for inexplicably {1l newboms.

Over the next five years, Kingsmore's group
will sequence the genomes of 500 skck bables
from the Children’s Mercy Hospital NICU
and compare the Infants’ outcomes
with those of 500 NICU bables who are
diagnosed using conventional genetic and
metabolic tests. The researchers will assess
whether rapid sequencing allows babies to
avold unnecessary tests and unhelpful treat-
ments, and whether It helps parents to make
decislons about care when the child is diag-
nosed as having a fatal disease. Even when
an infant does die, Kingsmore says, a genome
sequence and diagn osis can provide closure
to parents and give more Information about
the geneticconditions they carry.

Kingsmore calls the rapid sequencing tech-
nique a ‘factory’ approach, In which four or
five specialists each perform one step of the
process — from the blood draw to the final

VYILIGLLL LLLLIC 11T YYULLILL FlUU{lUly 11ay e LLITAL,
The boy is one of 44 sick infants whose
genomes Kingsmore’s group has sequenced
using a process that can provide a diagnosis
in as little as 24 hours. In 28 of these cases, the
researchers have been able to diagnose the
baby’s condition. And in about half of these,
they have been able to recommend changes
in treatment, Kingsmore reported on 19 Sep-
tember at the Genomics of Common Diseases
meeting in Potomac, Maryland. On 6 October,
his group will kick off a larger project to
sequence hundreds of babies’ genomes. It
will be the first of four newborn-sequencing

N
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Hartwig

CAL POUNDATION

Q HartWIg Home Wat we doen Voor wie Nieuws Organisatie Contact NL

Hoe meer we weten,
hoe beter onze zorg

Hartwig Medical Foundation maakt op unieke wijze vooruitgang
mogelijk in het onderzoek naar de behandeling van kanker in
Nederland. Het is het eerste landelijke DNA data ‘sequencing’
centrum en brengt gepersonaliseerde zorg bij kanker een stap
dichterbij.

® eExyxviDEO

Door alle medische informatie over individuele kankerpatiénten
bijeen te brengen, ontstaat kennis die alle toekomstige patiénten
unieke kansen op een betere behandeling biedt. 2  PATIENTEN

* Emile Voest
Toeicht. Hart

Informatie voor

ek lid Raad van [3] ZORGPROFESSIONALS

® ONDERZOEKERS

A

)
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Ly %

Y7 rijksuniversiteit ~ UMCG
G / groningen N
100 @ Negative
B Inconclusive
@ Positiv
=] Inc::Sonc?usive - VUS favor path 5 Pathogeen >99%
80 — B Positive + VUS favor path
4 Waarsch. 95-99%
Pathogeen
g T 3 Onzeker (VUS, 5-95%
8 variant of unknown
2 - significance)
2 Waarsch. Niet 0,1-5%
pathogeen
= 1 Niet pathogeen <0,1%
o N -
L ' ' ' ' Ongeveer 50% heeft een variant
genes 10 genes 19 genes 24 genes 46 genes
756 cases 730 cases 590 cases 156 cases 121 cases waarvan de betekenis niet du|de|”k iS
A
Puch et al. Genetics in §
Med. 2014 |\
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Varianten beter begrijpen:

oL

e Data delen
e Data “cureren”
* RNA sequencen

* Functie testen: CRISP CAS e.a.

>
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c De Hart&Vaatgroep

Varianten beter begrijpen:

L

e Data delen
e Data “cureren”
* RNA sequencen

* Functie testen: CRISP CAS e.a.
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m STICHTING

Automate genetic variant analysis

A g B

explore  validate  report

CARTAGENIA

5 Centers: " Maastricht A% share
5.

Dennis Dooijes (UMCU)

Ronald Lekanne dit Deprez (AMC)

Marjon Slegtenhorst (EMC)

Arthur van de Wijngaard (MUMCQC)

Jan Jongbloed (UMCG)
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Varianten beter begrijpen:

umce Q@DLN

Genetics
inMedicine

atjounalof the Aneron Colegea Medat eneis s cenonis ORIGINAL RESEARCH ARTICLE
Open

Reassessment of Mendelian gene pathogenicity using 7,855

diomyopathy cases and 60,706 reference samples
Data delen

Roddy Walsh, BSc, MSc'?, Kate L. Thomson, BSc, FRCPath®4, James S. Ware, PhD, MRCP"25,
Birgit H. Funke, PhD, FACMG®’, Jessica Woodley, BSG, Karen J. McGuire, BSc,
Francesco Mazzarotto, BSc, MSc'?, Edward Blair, BMSc, MRCPE, Anneke Seller, PhD?, Jenny C. Taylor, PhD%™,
Eric V. Minikel, MS'-"4, Exome Aggregation Consortium', Daniel G. MacArthur,PhD 121415,
Martin Farrall, FRCPath®', Stuart A. Cook, PhD, MRCPath*>'%'” and Hugh Watkins,MD, PhD*™°

Data “cureren” Exomen van >60.000 mensen

RNA sequencen

HUMAN

Functie testen: CRISP CAS e.a.

N
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Varianten beter begrijpen:

e Data delen
e Data “cureren”
* RNA sequencen

* Functie testen: CRISP CAS e.a.
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DNA Nucleus

Transcription
and processing
PolyA signal
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transcription

3'UTR

stop

ATG (start)
e e s s
N 7 JUTR

5'UTR
splice site

Consensus
Pre-mRNA RNA splicing
B sequences
And processing
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amino acid MRNA translation
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0 De Hart&Vaatgroep

Varianten beter begrijpen:

Target DNA

e Data delen

e Data “cureren”
* RNA sequencen

* Functie testen: CRISP CAS e.a.
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Gene panel based
resequencing

Exome

ABCCY, ACTC1, ACTNZ, ANKRD1, BAG3,
CALR3, CRYAB, SRP3/MLP, DES, DMD,
DSC2, DSG2, DSP, EMD, GLA, JPH2, JUP,
LAMA4, LAMP2, LMNA, MYBPC3, MYH6,
MYH7, MYL2, MYL3, MYPN, MYOZ1,
MYOZ2, PKP2, PLN, PRKAGZ, PSENI,
PSEN2, RBM20, RYR2, SCN5A, SGCD, TAZ,
TBX20, TCAP, TMEMA43, TNNCI, TNNI3,
TNNT2, TPM1, TTN, VCL, ZASP
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Whole Genome
Sequencing
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