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Distribution of childhood tumours



Developmental origins



Simplified lineage diagram for several 

mesodermally derived lineages



Hedgehog pathway mutations



Ras Pathway mutations



Hereditary Syndromes Associated with 

Childhood Cancer Predisposition



Genitourinary Predispositions…



Central Nervous System 

Predisposition syndromes



Timeline of technologies for identification 
of gene rearrangements

Boo  Messahel , Ruth  Nash , Iona  Jeffrey , Kathy  Pritchard-Jones , Sandra  Hing



Common Cytogenetic Rearrangements in 

Solid Tumors of Childhood





Nmyc interactions



CGH in neuroblastoma



Hypothetical models of neuroblastomas



Dual-colour fluorescent in-situ hybridisation using two probes spanning the 

EWS gene locus on chromosome 22 . A split in the green and red signal 

indicates rearrangement of EWS. This shows high-level amplification

The small round blue-cell tumours of 

childhood



Schematic diagram of normal EWS on chromosome 22 (green 
exons), normal FLI1 on chromosome 11 (blue)





Algorithm 

highlighting 

diagnostic 

contribution by 

molecular 

genetic study

Chang and Shidham

JMD August 2003, Vol. 5, 

No. 3



The phenotype 

of the tumour 

varies with the 

fusion partner

Chang and Shidham

JMD August 2003, Vol. 5, No. 3



a Primitive cells arranged in formless 

sheets

b CD99 strong perimembranous

staining 

c Dual colour FISH with break-apart 

EWS probe

Ewing sarcoma



Figure 4 Differential diagnosis of a soft-tissue sarcoma by reverse transcriptase-PCR. Amplification of the expected size transcript 
for EWS-FLI1 (A), SYT-SSX (B). PAX3-FKHR (C), a...



Alveolar rhabdomyosarcoma. Note the discohesive nature of 
the primitive rhabdomyoblasts lining fibrovascular septae. 

When present, giant cells are a helpful feature in distinguishing 
ARMS from embryonal rhabdomyosarcoma 

Bruce R.  Pawel Recent advances in the molecular diagnosis of paediatric soft tissue sarcomas Diagnostic Histopathology, 
Volume 17, Issue 1, 2011, 25 - 35



Figure 3 a Ewing sarcoma. Primitive cells arranged in formless sheets (haematoxylin &amp; eosin). b CD99 strong perimembranous
staining in Ewing sarcoma. c Dual colour FISH with break-apart EWS probe, performed on interphase nuclei in a case of Ewing...

Bruce R.  Pawel

Recent advances in the molecular diagnosis of paediatric soft tissue sarcomas

Diagnostic Histopathology, Volume 17, Issue 1, 2011, 25 - 35

http://dx.doi.org/10.1016/j.mpdhp.2010.10.003



Figure 5 a Desmoplastic small round cell tumour. b Infantile fibrosarcoma. c Clear cell sarcoma. d Low-grade fibromyxoid sarcoma, 
with large fibrous rosette (all haematoxylin &amp; eosin).

Bruce R.  Pawel

Recent advances in the molecular diagnosis of paediatric soft tissue sarcomas

Diagnostic Histopathology, Volume 17, Issue 1, 2011, 25 - 35

http://dx.doi.org/10.1016/j.mpdhp.2010.10.003



Figure 6 Synovial sarcoma. a Biphasic pattern with glands and spindled cells (haematoxylin &amp; eosin). b Immunohistochemistry 
for INI1 in synovial sarcoma, with endothelial cells serving as positive internal controls. Tumour cells demonstrate weak to...

Bruce R.  Pawel

Recent advances in the molecular diagnosis of paediatric soft tissue sarcomas

Diagnostic Histopathology, Volume 17, Issue 1, 2011, 25 - 35

http://dx.doi.org/10.1016/j.mpdhp.2010.10.003



Figure 7 Malignant rhabdoid tumour. a Typical rhabdoid cells with eccentric eosinophilic globular cytoplasmic inclusions, vesicular 
nuclei and prominent nucleoli (haematoxylin &amp; eosin). b Immunohistochemistry for INI1, showing absence of nuclear st...

Bruce R.  Pawel

Recent advances in the molecular diagnosis of paediatric soft tissue sarcomas

Diagnostic Histopathology, Volume 17, Issue 1, 2011, 25 - 35

http://dx.doi.org/10.1016/j.mpdhp.2010.10.003



Using molecular tools to prognosticate



Identifying the target & drug discovery



Dinutuximab

� 226 children with high risk neuroblastoma who had at least achieved a 
PR to multiple earlier treatments

� GD2 surface protein as target: Dinutuximab binds to cell surface GD2 
and induces cell lysis of GD2 expressing cells through antibody-
dependent cell-mediated cytotoxicity (ADCC) and complement-
dependent cytotoxicity (CDC)

� Randomised to 13cisRA versus Dinutuximab+RA+GM-CSF+IL-2 
(combination)

� 3- years post therapy:

� 63% on combination were alive and free of tumor growth or recurrence, 
compared to 46% of subjects treated with RA alone

� Updated analysis of survival, 73% of subjects who received the combination 
were alive compared with 58% of those receiving RA alone



Ewing’s sarcoma: approaches to 

targeting

Jully & Rajkumar Indian J Med Paediatr Oncol. 2012 Oct-Dec; 33(4): 195–202



ES: t(11:22) EWS-FLI1



Insulin-like growth factor 1 receptor monoclonal 

antibodies against Ewing’s sarcoma



Small-molecule inhibitors of insulin-like 

growth factor 1 receptor 



WT1: Functional motifs and 

interactions



The 4 molecular subtypes of 

medulloblastoma



Medulloblastoma

Curr Opin Pediatr. 2012 Feb; 24(1): 33–39



Summary: molecular genetics in 

childhood solid tumours 

� Identifying the molecular pathway helps characterise the tumour

� Allows precision diagnosis, segregates prognostic groups, 

identifies treatment algorithms

� Helps drive in silico, in vitro identification of druggable targets 

� Helps chose agents for targeting childhood solid tumours

Every failure is a stepping stone to success


