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2010 

Ozzy Osbourne 



“Given the swimming pools of booze I’ve guzzled over the 

years–not to mention all of the cocaine, morphine, sleeping 

pills, cough syrup, LSD, Rohypnol…you name it–there’s really 

no plausible medical reason why I should still be alive,” he said 

in the Times. 

 

“Maybe my DNA could say why.” 

 

The results of Osbourne’s genome sequencing project will be 

presented in full detail Friday at the TEDMED 2010 meeting in 

San Diego, Calif. 

Ozzy Osbourne 

 genome  

sequencing project  

WHAT WILL THE UNVEILING OF A FULL 

OSBOURNE GENOME REVEAL? 

http://www.tedmed.com/what
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2012:  186 Diagnostic exomes across 5 diagnostic groups 

Compare with clinical diagnostic practice 2011 

Neveling et al. Human Mutation 2013 
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Genomics Changes Medicine 
 
 *  Pharmacogenomics 
 
 *  Innovative therapies 
 
  *  Diagnosis 
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Hoe genetische variatie de 
respons van een individu 
op medicatie kan 
beïnvloeden 

Optimaliseren therapeutisch effect 

Juiste dosis bepalen  

Vermijden bijwerkingen 

Farmacogenetica (PGx) 
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TPMT meten bij azathioprine medicatie 



Patients treated with an adjusted dose achieve 
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p=0.004 
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Dosering op basis van het TPMT genotype resulteert in minder 

hematologische bijwerkingen in de groep met een variant 

 

Interventie  Controle RR (95%CI) 

Totaal (n) 399 370 

Hematologische bijwerking 29 (7,2%) 29 (7,8%) 

TMPT variant 1 / 39 (2,6%) 8 / 35 (22,9%) 0,11 (0,01-0,85) 

Geen TPMT variant 29 / 360 (8,1%) 22 / 335 (6,6%) 1,2 (0,72-2,09) 
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Interventie 
(n=238) 

Controle 
(n=216) 

p-waarde 

Gezondheidszorgperspectief 2297 ± 3123 2440 ± 4456 0,683 

Maatschappelijk perspectief 
(inclusief gezondheidszorgkosten) 

4433 ± 6175 6150 ± 10859 0,023 

De interventie groep maakt lagere kosten 
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KNMP guidelines 
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Voorbeeld richtlijnen KNMP 

CYP2D6 
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Dagelijkse praktijk  

• PGx wordt nauwelijks gebruikt  
 Onbekendheid:  
 het komt maar weinig voor dat het rampzalig mis gaat 
 Genetische test voorspelt niet altijd het fenotype 
 Men denkt dat het lang duurt voordat uitslag bekend is 
 Kosten niet in DBC 
 

• Als het al gebruikt wordt, vaak pas na start behandeling 
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Het standaard invoeren van enkele 

gevalideerde farmacogenetica testen  

 

dient nu voortvarend opgepakt te worden door 

ziekenhuisapothekers 
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Genomics Changes Medicine 
 
 *  Pharmacogenomics 
 
 *  Innovative therapies 
 
  



Genomics just got personal 
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Wat als we elke kanker zouden 
sequencen? 



‘’Personalised medicine is the most exciting change in cancer treatment 

since the invention of chemotherapy’’  

Professor Peter Johnson, Chief Clinician, Cancer Research UK 

De missie van het CPCT 

"Het is onze missie is om elke patiënt een 

gepersonaliseerde behandeling tegen kanker aan 

te kunnen bieden, welke gebaseerd is op de 

genetische eigenschappen van de tumor van de 

patiënt, …." 



“This is the road map for how we might cure breast cancer in the future,” 

said Dr. Matthew Ellis of Washington University, a researcher for the study.  



 

   Magic bullets 

 

 

 

 

 

 

BCR-ABL  CML     Imatinib 

PDGFR-alpha  Hyper-eosinofiel syndroom  Imatinib 

KIT   Gastro-intestinale stromal tumor  Imatinib 

EGFR   Niet-kleincellig  longkanker  Gefitinib 



Philadelphia chromosoom 

Bij 

Chronische Myeloiede Leukemie 

Moleculair Mechanisme: 

 

Geactiveerd kinase 

geneesmiddel 

Imatinib 



Lung cancer 

 

 Small cell lung cancer   

   

 Non-Smal Cell lung cancer 

   



The main cause of lung cancer is smoking 

 

The influence of genetic factors is small 





Before treatment After 8 weeks Gefitinib 

10% van niet-kleincellig longca. 





Organoids 

Hans 
Clevers 

Intestine 

Prostate cancer Brain 
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Het vinden van een genetische 
verandering in kanker moet  
  
 *   onmiddelijk   
 *   pas na adequate RCTs  
 
tot aanpassing van de behandeling leiden 
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Genomics Changes Medicine 
 
 *  Pharmacogenomics  
 
  * Innovative therapies 
 
 *  Diagnosis 
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Exome sequencing discovers a new rare disease 

Ender Siebe 
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Exome sequencing  20.000 genes of Ender and his parents 
 
 Shows that Ender has just 1 de novo mutation.  
 This mutation is in the PACS1 gene 
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Exome sequencing  20.000 genes of Ender and his parents 
 
 Shows that Ender has just 1 de novo mutation.  
 This mutation is in the PACS1 gene  

Exome sequencing  20.000 genes of Siebe and his parents 
 
 Shows that Siebe has just 2 de novo mutations.  
 One mutation is in the PACS1 gene  
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Exome sequencing  20.000 genes of Ender and his parents 
 
 Shows that Ender has just 1 de novo mutation.  
 This mutation is in the PACS1 gene  

Exome sequencing  20.000 genes of Siebe and his parents 
 
 Shows that Siebe has just 2 de novo mutations.  
 One mutation is in the PACS1 gene  

And they have the same PACS1 mutation 
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• The end of a journey: Clarity 
•  Exoneration of guilt 
•  Low recurrence risk 
•  Confusion after ten years 
•  Hope 

What this means for Siebe’s parents: 
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Neonatal volvulus 
 extensive resection > Short bowel 
 
 
At 10 years:  Growth retardation: 
• Syndrome?  

OR 
• Short bowel? 
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Neonatal volvulus 
 extensive resection > Short bowel 
 
 
At 10 years:  Growth retardation: 
• Syndrome?  

OR 
• Short bowel? 

Normal growth 
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Is exome sequencing costly? 

 

 

 ~1500 Euros 



Rare diseases are often not diagnosed 

Source: Rare Disease UK Survey 



Rare diseases are often not diagnosed 

Source: Rare Disease UK Survey 
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Number of patients with dedicated gene tests:

 78 of 100 

 

Total dedicated gene tests: 233 

Number of different genes: 56 

Range per patient:  0-13 genes 

 

Also:   100 SNP microarrays 

   79 metabolic screens 

   34 brain MRIs 

   4 cerebral CT scans 
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186 Diagnostic exomes across 5 diagnostic groups 

Compare with clinical diagnostic practice 2011 

Neveling et al. Human Mutation 2013 

targeted analysis 
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Three reasons why Diagnostic Next Generation Sequencing of all genes 
(exome) is becoming part of  mainstream  medicine: 
 
•1500 Euros is not prohibitive, and it will be less soon 
 

• We are not as good at clinical diagnosis as we would like to think 
 

• NGS can suggest a molecular diagnosis even in a single patient without 
prior hypothesis 
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De beste reactie op alle nieuwe en 
verfijnde genetische diagnoses  
met whole genome sequencing is  
 
 “so what”! 
 
Want: Als er geen behandeling is dan 
boeit het niet 
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STXBP1 

SYNGAP1 

SCN2A 
SCN1A 

ARX  

CDKL5 

PCDH19 

MAGI2 

DLG1 

DLG2 

Severe Intellectual Disability 
60%? 

Autism 5-20% 

Severe Epilepsy 20% 

70% 

30% 

100% 

50% 

?? 

?? 

De novo genes 

An inconvenient truth: 

Genes do not respect diagnostic boundaries 

Schizophrenia  10%? 

      ANK3  DLG1 

      MAGI2 DLG2 

?? 
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Another inconvenient truth 

We cannot prevent de novo mutations 
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So should we offer prenatal testing to everyone? 

An inconvenient truth 

We cannot prevent de novo mutations 

Non invasive prenatal testing  NIPT 
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So should we offer prenatal testing to everyone? 

An inconvenient truth 

We cannot prevent de novo mutations 

Non invasive prenatal testing  NIPT 

Why offer this for Down syndrome (risk 1/1000) 
and not for other forms of ID  (risk 5/1000)? 
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Another inconvenient truth 

There is one known risk factor for de novo mutations 



Kong et al. Nature 2011 
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Gilissen et al. Nature, 17 July 2014 
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A question to ponder 

 
• Should we offer prenatal diagnosis to everyone? 

 

• Should boys freeze their sperm at 17? 
 
 
 



Conclusions 

• For sporadic ID de novo mutations are the most frequent 
cause in first world countries.  
 

• About 1000 genes cause ID by de novo mutation 
• 500 established 
• 500 candidate genes 
 

• X-linked ID accounts for ~5%.          Most genes are known 
 

• In consanguineous populations recessive ID may be frequent 
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