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Precision Oncology
• The aim: identify actionable gene alterations, enabling personalized precision 

medicine for cancer patients.

• Omics

• Integrated Genomics / IGS/ ICS:

 WGS

 WES/ Targeted NGS Panels

 RNASeq
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Tumor-site agnostic:

Mutation-based & Pathway-based Basket

Pan-Cancer Approach
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Methods (Simon, J. et al. 2024)
• A total of 280 patients less than 22 years, referred at the University Hospitals 

of Strasbourg for a newly diagnosed solid tumor from January 2015 to 
December 2021. 

• Using 7 different molecular tests going from 

 single-gene methods (IHC, FISH, RT-PCR, Sanger sequencing, droplet
digital PCR) 

 largescale analyses (Next-Generation sequencing, RNAsequencing and 
FoundationOne®CDx)
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Results (Simon, J. et al. 2024)
• Individual test performance, illustrated by at least one observed variant, 

reached 90% for FoundationOne®CDx (19/21 tests), 76% for RNAseq (29/38), 
and 56% for NGS (68/121). 

 As expected, broad-spectrum analyses showed a better ability to detect alterations 
than the targeted tests (74% versus 58% of positivity)

• By detailing performances, 

 RNAseq had a better diagnostic performance, 

 FoundationOne®CDx a better prognostic performance, and 

 therapeutic actionability was similar for NGS and FoundationOne®CDx testing 
(around 65%)
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Discussion (Simon, J. et al. 2024)
• Sarcomas, were benefiting from almost all techniques depending on the study 

time and the mutations/fusions’ discovery

• The poor genomic results in osteosarcomas suggest the potential necessity of 
specific panels by histology or the use of systematic broader sequencing 
technique in all patients (exome and RNAseq) or using dedicated epigenetic
approaches in sarcomas to pick up the specific targets

• Conclusion

 Clinical utility of molecular profiling of solid tumors as soon as at diagnosis in 
children 

 to expect improving access to innovative agents at relapse.
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Results (Gutiérrez-Jimeno M, et al  2021)

• In 44 (83%) of the 53 patients, at least one genetic alteration was identified. 

• In 80% of these patients, the diagnosis was obtained (n = 11) or changed (n = 
9), and thus genomic data affected therapy. 

• The most frequent initial misdiagnosis was Ewing’s sarcoma, instead of 
myxoid liposarcoma (FUS-DDDIT3), rhabdoid soft tissue tumor (SMARCB1), 
or angiomatoid fibrous histiocytoma (EWSR1-CREB1). 

• Two patients had a genetic alteration with an FDA-approved targeted 
therapy, and 30% had at least one potentially actionable alteration.

• NGS-based genomic studies are useful and feasible in diagnosis and clinical 
management of pediatric sarcomas. 
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• At least one actionable target was found by WGS in 74 (46%) of patients. 

• Actionable targets were more frequently seen for complex genome sarcomas 
compared with simple genome sarcomas (50% versus 28%). 

• 23 patients (14%) received matched experimental therapy based on their WGS 
results. 

 Non-availability of WGS directed treatment or lack of clinical necessity for systemic 
therapy (n= 17) and rapid disease progression causing poor performance score (n= 10) 
were the main reasons to not start WGS-informed therapy

 Improving the timing of the WGS request and a more appropriate patient selection 
upfront could increase this relatively low percentage. 

• Complex genome sarcomas seem to be the STS group for which WGS is most 
likely to add value by opening the way to tumor-agnostic therapies.
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East Genomics Laboratory Hub, Cambridge University Hospitals 
NHS Foundation Trust, Cambridge, UK.

Methods: Introduction of WGS as a diagnostic standard for all eligible patients with 

known or suspected soft tissue sarcoma over a 2-year period at a soft tissue sarcoma 

treatment centre. 

Inclusion criteria were: any patient 16 years of age or over with either a known 

or suspected sarcoma of either bone, soft tissue or visceral organ site.
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• Results: WGS resulted in a refinement in the diagnosis in 37% of cases, 
identification of a target for personalised therapy in 33% of cases, and a 
germline alteration in 4% of cases.

• Conclusion: Introduction of WGS poses logistical and training challenges, 
but offers significant benefits to this group of patients.

 However WGS does have some limitations, and additional genome-wide assays can 
supplement WGS and provide a more complete molecular portrait of sarcomas. 

 These include 

 long-read sequencing (to assess long-range or poorly mapped SVs and also provide insight 
into the phase of alterations), 

 methylome sequencing (to assess gene silencing as a second hit on tumour suppressor genes 
and utilise methylation signature diagnostic classifiers) and 

 transcriptomics (to assess the RNA consequences of complex DNA rearrangements).
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Memorial Sloan Kettering Cancer Center, New York, NY, USA.

• Patients’ median age was 53 years (range <1–89 years) and 53.4% were female. 

Pediatric, adolescent, and young adult (P-AYA) patients, defined as age ≤30 years, 

constituted 21.8% (1636/7494) of the cohort.

• Tumor tissue (without normal tissue) was profiled by massively parallel, next-

generation sequencing (NGS) of 465 genes, select introns of 31 genes involved in 

rearrangements, and RNA sequencing (cDNA) of 333 commonly rearranged genes to 

better identify de novo and rare gene fusions using the FoundationOne

HEMETM platform
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• Through targeted panel sequencing of 7494 sarcomas representing 44 histologies, 
we identify highly recurrent and type-specific alterations that aid in diagnosis and 
treatment decisions. 

• Sequencing could lead to refinement or reassignment of 10.5% of diagnoses. 

• Nearly one-third of patients (31.7%) harbor potentially actionable alterations, 
including a significant proportion (2.6%) with kinase gene rearrangements; 3.9% 
have a tumor mutational burden ≥10 mut/Mb. 

• In a clinically annotated subset of 118 patients, we validate actionable genetic 
events as therapeutic targets. 

• Collectively, our findings reveal the genetic landscape of human sarcomas, which 
may inform future development of therapeutics and improve clinical outcomes for 
patients with these rare cancers.

• Genomic sequencing may allow avoidance of harmful or non-beneficial therapies
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• Recent studies indicate up to 20% of sarcomas may be associated with 
predisposition genes, and this number will probably increase as genetic 
testing becomes more available. 

• Evidence on the management of patients with sarcoma and genetic 
predisposition remains, however, scarce. 

• Genetic predisposition may influence treatment decisions and clinical 
management, focusing on surgery, radiotherapy, systemic treatment, and 
surveillance. 

• Evidence-based recommendations are currently not available for most 
syndromes, and we have therefore included pragmatic advice for clinicians. 
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The epigenomics of sarcoma
• Epigenetic mechanisms of tumorigenesis have been implicated in mesenchymal 

tumors
 ranging from chondroblastoma and giant cell tumor of bone to chondrosarcoma, 

malignant peripheral nerve sheath tumor, synovial sarcoma, epithelioid sarcoma and 
Ewing sarcoma: aggressive diseases which present in a younger patient population than 
most cancers. 

• Targeted sequencing approaches focusing on proliferation and apoptosis-related 
“cancer genes” in sarcomas (and gliomas) failed to include many genes involved in 
epigenetic control and thus, for instance, IDH1 mutations were therefore instead 
first identified by a whole exome approach in gliomas. 

• Thus, further clinical progress in targeting epigenetic dysregulation in sarcomas 
will depend on expanded clinical genomic testing that includes genes involved in 
epigenetic pathways as well as robust profiling of DNA methylation and histone 
modifications carefully paired with new agents that can specifically target these 
aberrant epigenetic states.

PMID: 32782366 29

https://pubmed.ncbi.nlm.nih.gov/32782366/
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Thanks for Attention
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Children's Cancer Institute, Lowy Cancer Centre, UNSW Sydney, 
Kensington, NSW, Australia.
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The Zero Childhood Cancer Program 
• Using tumor and germline WGS and RNAseq across 252 tumors from high-risk pediatric 

patients with cancer

• Identified 968 reportable molecular aberrations
 (39.9% in WGS and RNAseq, 35.1% in WGS only and 25.0% in RNAseq only). 

 Of these patients, 93.7% had at least one germline or somatic aberration, 71.4% had therapeutic 
targets and 5.2% had a change in diagnosis. 

• WGS identified pathogenic cancer-predisposing variants in 16.2% of patients. 

• In 76 CNS tumors, methylome analysis confirmed diagnosis in 71.1% of patients and 
contributed to a change of diagnosis in two patients (2.6%). 

• To date, 43 patients have received a recommended therapy, 38 of whom could be evaluated, 
with 31% showing objective evidence of clinical benefit. 

• Comprehensive molecular profiling resolved the molecular basis of virtually all high-risk 
cancers, leading to clinical benefit in some patients.
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