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We conducted a comparative analysis on the mechanisms of the regulation of
Hox gene cluster, based on epigenome analysis techniques and molecular evolutionary approaches.
While more detailed comparisons covering a broader range of species and developmental stages are
anticipated, this project revealed that the TAD structure mediated by CTCF is commonly shared by a
wide range of vertebrates as well as tetrapods. Also, as an example of deviation from this typical
pattern, we unveiled that the structural constraints of the HoxC cluster are significantly relaxed
in cartilaginous fishes including sharks and rays, leading to a degenerated gene repertoire and TAD
structure. Additionally, this project enabled the establishment of sustainable cell culture systems
and the characterization of shark sex chromosomes.
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