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Epigenomic analysis for dedifferentiated liposarcoma
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Well-differentiated liposarcomas (WDLPS) and dedifferentiated liposarcomas (DDLPS) are the most common soft—tissue sarcomas in
adults. They develop as a result of a disturbance in adipogenic differentiation however, the epigenomic changes underlying
liposarcomagenesis are unknown. Here, we aimed to elucidate the role of epigenomic alterations in the initiation of DDLPS.
Genome-wide DNA methylation profiles of 15 liposarcoma (6 WDLPS and 9 DDLPS) samples and 6 normal adipose tissue samples
were obtained using the Infinium MethylationEPIC BeadChip. After grouping neighboring probes into genomic blocks (GBs, < 500 bp),
principal component analysis of all the CpG GBs (n = 535,684) was conducted. Each of normal adipose tissue and WDLPS grouped
closely while DDLPS distributed broadly, indicating heterogeneous methylation profiles among the DDLPS samples. Unsupervised
hierarchical cluster analysis of enhancers (2,000 GBs with the high SD of 23,478 GBs) classified the samples into three tissue types,
whereas that of promoters (1,000 GBs with the high SD of 8,668 GBs) could not classify the DDLPS samples distinctly.

The Jonckheere—Terpstra trend test revealed 9,945 hypermethylated (p < 0.01, A B8 > 0.2) GBs in DDLPS compared to those in
normal adipose tissues and WDLPS samples. Based upon a report on enhancers in adipocytes (Mikkelsen et al. Cell 143, 156—169.
2010), the hypermethylated GBs in DDLPS were enriched with typical— (2.2%: whole genome 1.2%) and super— (13.5%: whole genome
7.0%) enhancers. Genes involved in adipogenesis, including PPARG2, the master regulator of adipogenesis, and its target genes
(FABP4 and PLIN1), were aberrantly methylated at the enhancers and repressed in DDLPS.

Taken together, these data indicate that aberrant methylation at the enhancers of adipogenic genes might be crucial for the
generation of DDLPS.
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