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Workshop 5 – Simulated Molecular Tumor Board

Example 2

Rhabdomyosarcoma



Oncologist: Clinical synopsis

- Gender: Male

- Age: 15 years

- Primary Tumor: 
- Rhabdomyosarcoma, embryonal

- History: 
- ALK negative by immunohistochemistry



Pathologist: Tumor biopsy

• Sample: second relapse
• Type: open biopsy throat
• Quality: good, no necrotic tissue
• Tumor content: 80%
• DNA isolation: good
• RNA isolation: good

• Germline DNA: blood sample



Genomics: Copy number profile
gains (red) losses (green)

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

tumor vs. normal (0 = diploid)

zoom-in of 
copy number 
profile 
showing focal 
amplification 
of KRAS



Genomics: Gene expression 

Gene expression list ranking 
Affymetrix-based expression 
values relative to all relapse 
samples analyzed in INFORM

This RMS sample (orange dot) has 
the highest KRAS expression of 
the INFORM study samples

MegaSampler
view of gene 
expression, 
showing the 
INFORM cohort 
(first bar) and 
many public tumor 
(blue) and normal 
(green) expression 
cohorts



Genomics: Somatic (=tumor) variants
Variant Allele Frequency Variant reads in RNA-seq Amino acid change in protein

VAF: compare variant allele 
frequency with tumor % of 
biopsy: clonal or subclonal?

VarRNA: indication of 
expression level of variant allele

OncoKB database has 
information on TP53 mutation:



Most frequent aberrations in rhabosarcoma

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



RMS: Actionable event 1

KRAS amplification (>32 copies) and 
overexpression (zscore 4.8)

• chr12:25,204,789-25,250,936
• focal amplification log2 ratio 4.5
• mutations well studied, but effect of amplification 

less known; KRAS is also very highly expressed
• activating KRAS mutations are described in RMS
• RAS pathway can be inhibited downstream (MEK)



KRAS: oncogene often mutated in all types of malignancies

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



RAS-RAF-MEK-ERK signaling

Compound availability

MEK1/2 inhibitors 
- Cobimetinib: Phase 1/2 

ITCC055, open in FR, DE 
and UK

- Cobimetinib: Off label 
- Trametinib: Off label, dose

finding in children is ongoing
in Neuroblastoma trial in 
Philadelphia

- Selumetinib: Off label 
- Binimetinib: Off label, Ph 1/2 

ongoing in US



RMS: Actionable event 2

TP53 mutation p.S241Y

• chr17:7,577,558

• Protein: missense Serine241Phenylalanine

• Likely loss-of-function mutation
• Variant allele frequency DNA 0.70, RNA 0.92 è probably no wildtype allele

• Well established tumor supressor event in many 
cancer types, including RMS

• Of biological interest, but currently not targetable



TP53: tumor suppressor gene often deleted or mutated in all 
types of malignancies

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



TP53 signaling

Compound availability

No MDM2 inhibitor
No targeted compound 
available



Solution example 2: RMS

Alteration 
Type

Action of 
Drug

Target Type Entity Priority

Genetic Pathway Confirmed pathway 
activation

Specific 2. High

Alteration 
Type

Action of 
Drug

Target Type Entity Priority

Genetic Any Biological interest Any 8. NA

Actionable event 1: KRAS amplification Actionable event 2: TP53 mutation
MEK1/2 inhibitor (plus steroid) No targeted compound available

KRAS amplification is thought to have a similar oncogenic effect as the more 
frequently occurring NRAS mutation in rhabdomyosarcoma.
The TP53 mutation was somatic; reminder that sequencing can uncover germline 
mutations associated with cancer predisposition syndromes (e.g. Li-Fraumeni).


