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cancers, and immunodeficiencies. Funabiki studies the molecular signatures of
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The structural and signaling roles of the nucleosome during mitosis. To enable the accurate distribution of
genetic information during cell division, genomic DNA is compacted 10,000-fold into mitotic chromosomes.
The primary folding unit of genomic DNA is the nucleosome, which is comprised of 150 base pairs of DNA
wrapped around histone proteins. Research in the Funabiki lab revealed that mitotic nucleosomes act as

a signaling platform by activating the protein kinase Aurora B to regulate mitotic apparatuses required for
chromosome segregation, such as the spindle and the kinetochore. Combining the unique frog egg extract
system and diverse biochemical, imaging, and innovative cryo-electron microscopy methods, the Funabiki
lab studies how architectural and signaling functions of nucleosomes and other mitotic regulators are
coordinated to ensure accurate chromosome inheritance.

Centromere integrity, DNA methylation, and ICF syndrome. The centromere is a specialized chromosome
region upon which the kinetochore is assembled to support chromosome segregation. Human centromeres
are composed of long arrays of repetitive sequences, called satellite DNAs. Why and how centromeres
maintain this repeat organization remains enigmatic. The Funabiki lab demonstrated that HELLS and
CDCA7, whose mutations cause immunodeficiency-centromeric instability-facial anomalies (ICF) syndrome,
form a novel nucleosome remodeling complex to maintain DNA methylation at centromere-associated
satellite DNAs. Dysregulation of HELLS and CDCAT is also implicated in cancers. The Funabiki lab found
that CDCA7 is a sensor of hemimethylated DNA, in which only one strand of the double-stranded DNA
molecule is methylated. Further research is now aimed at understanding how defective hemimethylation-
sensing by CDCA7 causes centromere instability, ICF syndrome, and cancer.

Chromosome identity, mitotic failures, and cancers. To defend against foreign DNA, a cellular sensor
called cGAS recognizes cytoplasmic DNA and induces inflammation. The Funabiki lab found that host
chromosomal DNA does not have this effect because its nucleosomes act as a signature that prevents
cGAS activation. However, cGAS becomes activated upon mitotic failures, which are commonly observed
in cancers and chemotherapies. The Funabiki lab studies how mitotic failures induce cGAS activation.
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