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Help, mijn kind wordt geel

Marcel Nelen, PhD                      Hoofd Sectie Genoomdiagnostiek
Email: m.r.nelen-2@umcutrecht.nl

een wereld met NGS

Human Genetics

Variant collection

From art….

The humane genome

To industry….
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Finding the answer in the genome

6 billion nucleotides
46 chromosomes

2 people differ 
at ???? positions

1 variation (mutation) 
can result in disease

Variation in our genomes (# per genome)
▪ SNVs (single nucleotide variants):

▪ ~ 3-3.5Mio SNVs 

▪ of which vast majority SNPs – single nucleotide variants

▪ ~ 500 private/rare coding variants

▪ ~50-100 de novo mutations per genome (0-4 coding)

▪ Indels (insertions/deletions)

▪ ~500,000 indels

▪ Largest uncertainty

▪ CNVs (copy number variants)

▪ >50bp: ~23,000 per genome

▪ >50kb: ~30/genome

▪ De novo, >100kb: <1 per genome

▪ Inversions/translocations? 

Looking for a needle in a haystack? 

Questions parents and patients have?
What is happening in our child?
What is the cause (am I to blame)?
What can we do?
What kind of complications can we 
expect and if possible prevent?
Is there a recurrence risk?
Are there other children with similar
disorders from which we can learn?

Schuurs-Hoeijmakers et al, AJHG, 91, 1122–1127, December 7, 2012

Recurrent De Novo Mutations in PACS1 
Cause Defective Cranial-Neural-Crest 
Migration and Define
a Recognizable Intellectual-Disability 
Syndrome

7 8

9 10

11 12

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.pulchri.nl/kunstenaars/bas-van-vlijmen&ei=rFJDVabiA4SoPPzZgJAO&bvm=bv.92189499,d.ZWU&psig=AFQjCNHlcxSJF42V1pAbK024JaphH3ebzg&ust=1430561823455400


10-11-2022

3

13 14

15

Mapping sequencing reads

Mapping the reads to a reference genome

Reference Genome

Variant detection - Theory

AGCTGGCTTAGATAACCATT  G  ACTAGA  A  CTTTCCGGATCG

GCTTACATAACCATT  G ACTAGA  T CTTTCCGGATC

TTAGATAACCATT  C ACTAGA  T CTTTCCGGATCTA
AGATAACCATT  C ACTAGA  T CTTTCCGGATCGA

ATAACCATT  C ACTAGA  T CTTTCCGGATCGA

CTGGCTTAGATAACCATT  G ACTAGA  T CTTTCCGG

TGGCTTAGATAACCATT  G ACTAGA  T CTTTCCGGA

Heterozygous variant Homozygous variant

Wildtype sequence

Sequence reads

Error (PCR or sequencing) – main reason we need high coverage

Variant calling and variant annotation

>20,000 coding variants are identified 
in each individual that differs from the 

wildtype sequence!!
(And any one could be disease causing)
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Known 
SNP HGMD

Conservation

OMIM

Exonic / 
Splice site

Other 
exomes

% reads showing 
variant

Protein 
domains

Kegg

Mouse 
phenotypes

GO

Protein 
folding

Gene panel

Annotation pipeline

De novo 
analysis

Filtering step
Average number

of variants

Total called 21,755

After exclusion of nongenic, intronic
& synonymous variants 

5,640

Private variants 143

After exclusion inherited variants 5

Validation Sanger sequencing 0-2

Filtering out inherited variation greatly reduces amounts of 
variants for follow-up

Vissers et al. 2010 Nat Genet

Diagnostics (Basel). 2021 Oct; 11(10): 1904.
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Casus non-invasive prenatal exome sequencing

• 35-jarige zwangere vrouw - 32+3 weken

• tweeling zwangerschap vanuit ivf behandeling

• biochemisch onderzoek verdenking 

acute fatty liver disease of pregnancy (AFLP)

Diagnostics (Basel). 2021 Oct; 11(10): 1904.
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• AFLP is zeldzame aandoening (1:10.000), vaak tijdens derde trimester 

• LCHAD gen

•ICP aandoening in tweede of derde trimester bij 3-5% van de zwangerschappen

betrokken genen

ABC membraaneiwit complex (13 genen), 

ATP8B1, TJB2, NR1H4, ANO8

Diagnostics (Basel). 2021 Oct; 11(10): 1904.
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ATP8B1 :     missense variant  c.[913T > A] + [=]  p.[Phe305Ile ] + [=]

Diagnostics (Basel). 2021 Oct; 11(10): 1904.

Take Home message
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WES/WGS zijn “unbiased” en helpt bij lastig te onderscheiden phenotypes

Een snelle en correcte diagnose heeft impact op management van zowel 
patiënt, pasgeborene, en prenataal

Lever aandoeningen komen tijdens zwangerschap met 
overlappende verschijnselen. Essentieel om snel en precies diagnoses te 
stellen.
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