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Alveolar soft part sarcoma (ASPS) is a relatively enigmatic soft tissue sarcoma with poor prognosis. Apart from the recurrent, non-reciprocal t(X;17)(p11.2;q25) translocation, there is little molecular evidence for the origin, initiation and progression of this cancer. We have
applied FISH analysis, in conjunction with array comparative genomic hybridization (aCGH) and expression profiling, to examine 16 primary and metastatic ASPS samples, to derive candidate molecular pathways that may be involved in the cancer biology. FISH analysis
identified the ASPL-TFE3 fusion in all cases where the N-terminal portion of TFE3 is replaced by the fused ASPL sequences, while retaining the TFE3 DNA-binding domain. High-resolution aCGH revealed a higher number of numerical aberrations in the metastatic tumors
compared to the primaries, but failed to identify any consistent alterations in either of the groups. Subsequent DASL analysis revealed 1,063 genes which were differentially expressed, among which, 207 were relatively up-requlated in primaries, while 116 were up-requlated
in metastases. Gene set enrichment analysis using key biological process from Gene Ontology, Molecular Signature Database, and GenesigDB identified 16 enriched genesets (p < 0.1) associated with the differentially expressed genes. Notable among these were several
stem cell gene expression signatures and pathways related to differentiation. In particular, the paired box transcription factor PAX6 was up-requlated in the primary tumors, along with several genes whose mouse orthologs have previously been implicated in Pax6-DNA
binding during neural stem cell differentiation. Of these, the LIM/homeobox protein Lhx6, which plays a key requlatory role in development of neural cells, is a known methylation marker in head and neck carcinomas. While aCGH did not show a metastatic genomic
signature, the finding is consistent with the biology of several other translocation-associated sarcomas where transcriptional deregulation from fusion genes is implicated in the pathogenesis of the tumors, rather than extensive chromosomal instability. Of interest was the
identification of stem cell gene expression signatures and pathways related to differentiation. In addition to suggesting a neural origin for ASPS, these may reveal more accessible therapeutic targets.

INTRODUCTION

Alveolar soft part sarcoma (ASPS) is a rare, high-grade, mesenchymal malignancy with a distinctive
histologic and ultrastructural appearance, but still enigmatic in terms of differentiation and origin. It affects
mainly adolescents and young adults in the second and third decade, with slight female predominance. In
adults, ASPS occurs most commonly in the deep soft tissues of the thigh or buttock whilst, in children and
infants, the head and neck regions are often involved. Despite a relatively indolent clinical course, the
prognosis is poor and is often characterized by late metastases. @ ASPS has been the subject of
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