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Example 4

Neuroblastoma



Oncologist: Clinical synopsis

- Gender: Female

- Age: 4 years

- Primary Tumor: 
- Neuroblastoma

- History: 
- relapse of distal femur



Pathologist: Tumor biopsy

• Sample: relapse 
• Type: tru cut distal femur
• Quality: good
• Tumor content: 40% (but after DNA analysis appears to be ± 25%)

• DNA isolation: good
• RNA isolation: not enough material

• Germline DNA: blood sample



Genomics: Copy number profile

No relevant copy number changes 
(possibly missed because of low 
percentage tumor cells)

circos plot with tracks for
• chromosome and band
• copy number log2 ratio for 

tumor vs. normal (0 = diploid)

gains (red) losses (green)



Genomics: Somatic (=tumor) variants
`

VAF: compare variant allele 

frequency with tumor % of biopsy:

more likely 24% than 40%!

ALK mutation with additional 

information in OncoKB

Variant Allele Frequency Variant reads in RNA-seq Amino acid change in protein



Most frequent aberrations in neuroblastoma

Source: Pediatric Cancer Database, St. Jude: pecan.stjude.org



NBL: Actionable event 1

ALK mutation G3824A: R1275Q

• chr2:29,432,663 
• known activating mutation in kinase domain
• most frequent ALK mutation in neuroblastoma
• ALK is a driving oncogene in neuroblastoma
• ALK mutations more frequent in relapsed tumors
• direct target of ALK kinase inhibitors



ALK: oncogene often mutated/fused/amplified/overexpressed  
in solid tumors

Source: Pediatric Cancer Database, St. Jude: pecan.stjude.org



Receptor tyrosine kinase ALK: 
activated signaling

Compound availability

ALK inhibitor
- Crizotinib: CRISP open in NL
- Ceritinib (LDK378): trial 

closed; trials open in US
- Lorlatinib: phase 1/2 US, (FR 

and UK not yet open)
- Alectinib: not in children yet

R1275Q mutation
- probably resistant to Ceritinib
- Possibly sensitive to

Crizotinib and Alectinib



Solution example 4: Neuroblastoma

Alteration 
Type

Action of 
Drug

Target Type Entity Priority

Genetic Direct Confirmed Specific 1. Very high

Actionable event 1: ALK mutation
ALK inhibitor

Activating mutation in a confirmed driver that is specific for neuroblastoma. 
Actionable events with Very high priority are likely to be introduced in first line therapy.


