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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
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Your genome

who sequenced their genome ? 

who had a DNA test  ? 

who has the DRD4 7R gene  ?
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New commercial

1 in 4 has 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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...future !?
...your (grand) grand children will not 

believe you dared to live without 
knowing your genome,

...nor your partner's genome
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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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Crystal ball

©Mordillo

more sequence 
longer reads 

faster 
cheaper 

...single molecule 
...label-free
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future technology

Single molecule sequencing
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Future technology
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Future technology
twoporeguys
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..and then

sequence 
@home
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...all these possibilities, 
too many to test

...anything that theoretically can go wrong, 
in practice will go wrong once

...incl. bioinformatically

...everything possible
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Rare cases ?
• maybe,  ...but 

we go for the simple & obvious 
many options not even considered 

many not detected using exome sequencing 
rare cases difficult to proof 

may require additional experiments and functional proof 

• recent publications 
intellectual disability, >2100 WES trios 
used statistics to find proof of causality 
several new genes/variants implicated
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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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standards for analysis, agreement on what to analyse

Genes
• 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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Standards
• annoying,  ...but 

we need them 
..and use without errors 

• variants 
HGVS nomenclature 

• phenotypes 
Human Phenotype Ontology (HPO)
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...all these databases

Databases

...now you can give me your data for free 

in due time it will become mandatory, 
and you have to pay me

DNA diagnostics is based on: 

without sharing,  no DNA diagnostics

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

back at the office 

submit ALL variants 
( immediately ) 

or send us your file 
for batch submission 

for the patients and their families
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Share !!

found in diagnosis
prenatal 
at risk family muscular dystrophy 
no definite diagnosis

found in diagnosis
WES, trio analysis 
male parent 
45y,  healthy 
one of many variants

DMD gene

 c.5859C>T  r.(?)  p(Ser1953=)

you may have life saving information,
did you realize ?

 23
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X-linked TOD2

FLNA.lovd.nl
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Genomics projects
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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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RNA, it exists !
..the neglected molecule 

under-appreciated 

most go blindly DNA > protein 

..there is much more
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Aarskog-Scott syndrome
• ASS family 

FGD1 gene screened 
      > no variants 

• whole exome capture 
no obvious variants 
   > thresholds lowered 

©Yu Sun 
Emmelien AtenFGD1   -35delA variant
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Aarskog-Scott syndrome
• why FGD1 variant missed ? 

primer on variant site 
allowing amplification in males 
not standard to screen to -50 

• exome capture 
lower coverage into intron 
variant filtering to -10 

many additional variants,  difficult to confirm 

• few branch site variants 
rare 
easily missed 
difficult to proof

DNA screen negative: 
try to analyse RNA !
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When you ask a prediction tool something it 
will always give you an result, 

up to you to decide whether to trust the answer

Predictions
protein predictions
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Pipelines
variant missed by software 

found by eye

early WES analysis  (2009)

CNV
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Pipelines
©Yu Sun

later version
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Pipelines
final evidence came from 

mouse  (no phenotype) 
additional families

©Yu Sun

to check we feed pipeline with  an 
artificial reference sequence and 

artificial variants
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Sequencing

LUMC outsources 
sequencing

focus on development
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wonderful tools,  free for everybody 
where would we be without them

Bob &  Ben, 
we like their tool very much 

(  ...we did not ask them to compare the two )

Genome browsers
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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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Future technology
more sequence 

longer reads 
faster 

cheaper 

higher coverage 
better alignment  ( de novo assembly ) 

fewer & better databases 
improved predictions 
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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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Focus on disease

Craig Venter

James Watson

( individual genomes sequenced )

JLupsky, Kim,  
GChurch, DTutu, JFlattery, 

MSnyder,  
….

Marjolein Kriek

2008
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Statue

www.BasVanVlijmen.com
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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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next course ?
• 1998  -  ... 
• 2000  -  Leeds (UK) 
• 2002  -  Montpellier  (FR) 
• 2004  -  Newcastle  (UK) 
• 2006  -  Leiden  (NL) 
• 2008  -  Rotterdam  (NL) 

• 2016  -  Heraklion (GR) 
• 2017  -  Prague (CZ) 
• 2018  -  Johor (MY) 
• 2019  -  ...
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Evaluation
• how was the course ? 

• topics missing ? 

• format ? 
length 
demos


