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Genetic characterization of unclassifiable non-small round cell sarcomas
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A small subset of bone and soft tissue tumors remain diagnostically
challenging. We applied next-generation sequencing to these tumors and identified novel or emerging
entities/subtypes, each of which is characterized by distinct phenotype and molecular genetics,
including novel NTRK3 fusions, novel KMT2A fusions, EWSR1/FUS-CREB fusion, and RREB1-MRTFB fusion.
We also defined clinically relevant novel tumor subsets, including H3K27me3-deficient
dedifferentiated chondrosarcoma, malignant giant cell tumor of bone lacking H3F3A mutation, and
BCOR-associated sarcoma in adults. Further, we discovered diagnostically useful findings in existing

entities, such as FOS fusions/upregulation in proliferative fasciitis/myositis, an effective risk
stratification model for epithelioid hemangioendothelioma, and frequent NKX3.1 overexpression in
mesenchymal chondrosarcoma. These achievements have contributed significantly to the classification
and accurate diagnosis of bone and soft tissue tumors.
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