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Mutational catalogues –TCGA, ICGC and 
others…. 

• Bone tumours: 
Chondrosarcoma, 
Osteosarcoma, 
Chondroblastoma, Giant cell 
tumour of bone. 

 

• Soft tissue tumours: SFT, 
LGFMS, Angiosarcoma, 
Radiation induced sarcoma, 
Leiomyosarcoma, 
haemangioendotheliomas, 
MPNST 



Output from genome sequencing studies 

• Biological processes implicated in cancer development. 

• Tumour heterogeneity. 

• Evolution of metastasis. 

• Mutational processes involved in carcinogenesis. 

• Identification of drug targets. 

• Outcome and response to therapy. 

• Identification of new cancer genes. 



Angiosarcoma 

MPNST 

Identifying new biomarkers to delineate 
high grade sarcomas  



Angiosarcoma 
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Dramatic increase in our understanding of genomic events 
that characterise cancer but… 
 
1) Clinical implementation of this knowledge to inform 

decision making is a major challenge. 
 
1) Do not fully understand the interaction between 

molecular therapeutic agents and the genetic mutations 
they target… 



Neurofibromatosis Type I 
• Common genetic disease. 

• 1 in 3500 people. AD with high penetrance. 

• NF1 – deletions, insertions, splice site mutations, mis-sense, non-
sense mutations 





Enzinger and Weiss's Soft 

Tissue Tumors, 6th Edition 
 
 



PLEXIFORM NEUROFIBROMA 





• Distinction between a neurofibroma with atypical features and 
MPNST Grade 1 is one of the most difficult – histological 
continuum. 



“Atypical” neurofibroma 

Enzinger and Weiss's Soft Tissue Tumors, 6th Edition 

 
 



Low grade MPNST 

Enzinger and Weiss's Soft Tissue Tumors, 6th Edition 

 
 





The nucleosome 

 



MPNST have mutations in the PRC2 complex 

• H3K27me3 

• Transcriptional 
repression 

•   

Published in: Cigall Kadoch; Robert A. Copeland; Heike Keilhack; Biochemistry  2016, 55, 1600-1614. 
DOI: 10.1021/acs.biochem.5b01191 



H3K27Me3 loss 
in >90% of 
MPNST 



MPNST Grade 3 

Courtesy of Dr. Roberto Tirabosco 

H3K27me3 - 
immunohistochemistry 



Atypical Neurofibroma 
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H3K27me3 - 
immunohistochemistry 



H3K27me3 

• Prognostic utility 



DNA methylation 

 



MPNST 



IDH1/2  R132 
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TP53 
ATRX 
RB1 

H3.3 

SETD2 

SMARCB1 

EED, EZH2, SUZ12 

Long tail distribution of cancer hotspots 

Sarcoma hotspot mutations 



Balance between chromatin remodelling 
and histone modification has biological 
implications for sarcomas 

 



Epithelioid sarcoma – 
SMARCB1 deletion 
Epithelioid MPNST – 
SMARCB1 deletion 



Synovial 
Sarcoma – 
SYS-SSX 
fusion 

MPNST – 
SUZ12, EED, 
EZH2 loss of 
function 



Take home points 

1. Sarcomas are a collection of diverse diseases with different 
phenotypes, genetics and clinical outcomes. 

2. Sarcoma classification – refined by genetics and epigenetics with 
rapid application in clinical diagnostics. 

3. Urgent need to identify more biomarkers and more research is 
needed – likely to be gains from epigenetic profiling. 


