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Warning
• I am born optimist 

• I am a researcher 

• I stress possibilities 
esp. the positive sides 

• I do understand choices made so far 
do not criticize current choices, 
but do think we can do even better
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Your genome
who knows his genome sequence ?

who had a DNA test  ?

do you have the DRD4 7R gene  ?



Human and Clinical Genetics © JT den Dunnen

...future !?
...your grand children will not believe you 

dared to live without knowing your genome,

...nor your partner's genome

maybe good to start 
trying to understand what 
info your DNA contains

first a 
DNA test, 
then sex
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...future !?
nowadays nobody would start surgery 

without an X-ray,

why do we start treatment without 
knowing the genome ?

Olaf Rieß
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... for the hospital
...a patient will not be treated when the 

basics, the DNA, is not known

...why risk undesired effects from treatment, 
when these can be determined beforehand ?

...why risk treating a problem for which the origin 
lies elsewhere (has a genetic component) ?
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"preventive medicine"

Your genome

...and from pharmacogenetic information 
to fun  (bitter taste, m/paternal origin,  ...)
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My genome

GC-bias 
(WGS)

top:  no PCR   (2013) 
bottom:  few cycles   (2017)

sequenced it twice
(best way to 

determine quality)

HTT gene
FMR1 gene
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Sequencing revolution
to a €1000 genome

now a reality !NGS
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Crystal ball

©Mordillo

more sequence 
longer reads 

faster 
cheaper 

...single molecule 
...label-free
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World record

19.5 h 
incl. diagnosis
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nanopore technology

Single molecule sequencing
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DNA
...YOU did pay 

attention at school

will the system work?

ESHG 2019
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Future technology
twoporeguys
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..and then

sequence 
@home
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Long-read seq
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Long-read seq
• CYP2D6 

long-range PCR  >  PacBio seq 
2 alleles clearly separated CYP2D6 CYP2D6-like

( phasing )
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PacBio allele-seq
• PKD1 gene 

unique 3' end, repetitive 5' end 
long-range PCR far into repetitive region 

• PMS2 gene 
several pseudogenes 
         specific long-range PCR and/or 
         discriminate based on sequence 
get & load long molecules 

• ...other genes 
CYP-genes 
discriminate maternal/paternal 
long-range cDNA-seq

MYL6  cDNA
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Rare cases ?
• many mono-genic diseases solved 

      
where are the di-genic diseases ?? 

I would expect many more

clear phenotype 
unsolved FSHD cases 

WES analysis several families 
shared SMCHD1 variants
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Female DMD
• muscle biopsy 

no dystrophin staining 

• MLPA 
deletion exons 48-53 
in-frame 

• sequencing 
no deleterious variants

patient           control

• X-inactivation 
random
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Cartoon Promises ?

©Mordillo

Is my  conclusion  right ?
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Female DMD
• RNA analysis RNA analysis

two different deletions, 
both frame shifting
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RNA, it exists !
..the neglected molecule 

under-appreciated 

most go blindly DNA > protein 

..there is much more



Describe ?

• c.411-?_1428+?del 

• c.(411-?_1428+?)del 

• c.(410+1_411-1)_(1428+1_1429-1)del 

• c.411_?_1428del 

• none of these 
   

© JT den Dunnen

MLPA shows all exons are present except exons 3 to 6 
(nucleotide c.411 to 1428).  Which description(s) is/are 
correct ?

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 

correct

NOTE:  using probe-based 
positions would be even better



MLPA variants
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MLPA variants
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...will be modified to report HGVS correct 

 c.(801+1_802-1)_(1524+1_1525-1)del



LOVD queries

• |    = or 
A>T  |T>A 

• !    = not 
>  !>T

© JT den Dunnen

Arg *|Ter

sort
queries
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Google
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Google
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Standards
• annoying,  ...but 

we need them 
...and use without errors 

• variants 
HGVS nomenclature 

• phenotypes 
Human Phenotype Ontology (HPO) 

• classification 
ACMG
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standards for classification 
        ACMG recommendations 
labs start sharing classifications

ACMG: 
"beware of variants that may impact splicing"

Variant classification
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standards for analysis, agreement on what to analyse

Gene panels
• 20,000 protein coding 

60,000 total 

• which gene should be in a specific panel 

• which transcript to use 
preferred reference transcript
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...all these databases

Databases

DNA diagnostics is based on: 

without sharing,  no DNA diagnostics

SHARING what we know on the relation 
between variants in genes & phenotypes

Variant of Unsufficient Sharing 
( VUS )
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A good idea ?
you are only allowed to perform 

clinical diagnosis when you have 
sequenced your own genome

( what about a VUS in your genome ? )
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Paper piles

©Johan vd Leij

my data 



© JT den Dunnen

The DNA bank
you in control of your data

Human Mutation (2015) 36: 657

everybody should own 
all their genetic data

when you do not agree, who should? 
( the state,  hospital,  GP,  insurance company, .. )
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Adopt a gene !
become a

foster parent
database curator

claim your child at 
gene.LOVD.nl 
essential on your CV 

...only ~15,000 available 

with 7,000,000,000 people 
chance 1/400,000
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RUru.LOVD.org

Your country !?

scroll
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GV shared LOVD offers access to country home page

Country node
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Focus on disease

Craig Venter

James Watson

( individual genomes sequenced )

JLupsky, Kim,  
GChurch, DTutu, JFlattery, 

MSnyder,  
….

Marjolein Kriek

2008
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"here the defective 
gene for parking  
a car backwards"

female DNA finally sequenced

A rumour
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Australia
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Focus on disease

Craig Venter

James Watson

( individual genomes sequenced )

conclusion 'sick' much 
easier then 'healthy'

JLupsky, Kim,  
GChurch, DTutu, JFlattery, 

MSnyder,  
….

Marjolein Kriek

2008
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New commercial

1 in 4 has the 
DRD4 7R gene

Do you have the DRD4 7R gene ?
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Commercial DNA test
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Special offer

maybe offer on Halloween  
because it is a scary thing to do ?

2017
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Test the baby
the nicest and 
most original 

present
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...it is good we can not yet trust 
predictions

( dangerous tools, eventually they will 
take over your job )

Predictions
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Future VEP

FINAL

( complete error free )
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