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Epigenetic Regulation of the Circadian Clock

Yoshiaki Onishi
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Circadian rhythms controd all aspects of physiology and are associater with diseases including
cancer through effects on the cardicvascular, renal, immune, endocrine, neurcpsychiatric and
metabolic systems. Although Bmall is & key component of the mammalian clock systam, little
Is understoeod about the actual mechanism of circadian Brmall gene transcription, particularly
at the chromatin level. we discowered a unbgue chromatin structure within the Bmall
prormoter. The RORE region, which s a critical cis element for the circadian regulation of the
Bmall gene, is comprised of GC-rich open chromatin. Investigating transcriptional regulation
of the BMALL gene Including eplgenetic regulation, we found that CpG islands in the BAMALL
and the PERZ promoters were hyper- and hypomethylated, respectively and that 5-aza-2'-
daoxycytidine [aza-dC) not only enhanced PER2? gene expression but also PER2 oscillation
within 24 h in leukemic cells. That is such hypermethylation of CpG slands In the BABALL
prormoter restricted PER2 expression which was recovered by aza-dC within 1 day in these
cells, These results sugpest that the circadian clock systerr can be recovered through BaALL
expression induced by aza-dC within a day. The RPIBS promoter of RFMIBA02 cells, which iz &
methylation hotspot In lymphoblastic leukemla, was also hypermethylated and aza-dC
gradually recovered RPIBS expression in 3 days. In addition, methylation-specific PCR revealed
a different degree of aza-dC-induced methylation release between BMALL and RPIEY. These
results suggest that the aza-dC-induced recovery of gene expressior from ONA methylation is
dependent on a gane, for example the rapid response to demethylation by the circadian
system, and thus, 5 of importance to clinical strategies for treating cancer.

Epigenetic regulation of tumor suppressor miRs - CARF
as a potential target
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Sunil C Kaul
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ricrofMAs [miAs] have recently ermerged as small non-coding
regulators of gene axprassion. We recruited arbitrary manipulation
of genome and escape from demethylation (5-Aza-2'-decxyoytidine] -
Induced senescence as a cell-based loss-of-Tunction scresning sysTem.
Cells that escaped 5-Aza-dC-induced =enescence were recovered and
subjected to miR-microarray analysis with respect 1o the untreated
control. We identified miR-335 and -451 as upregulated miRs
implying that they are normally silenced by methylation. In order to
characterize thelr functional significance, we undertook extensive
rabecular analysis in calls aither averaxpressing or compromised for
these miAs. Wea report that mii-335 and -451 caused growth arrest in
calls leading to thedr resistance 1o 5-Aza-dCAnduced senescence. We
demonstrate that CARF [Collaborator of ARF) 5 a new 1arger of miR-
335 and -351. It regulates DMA damage signaling and several key
components (Cyclin 01, CO¥4, pl6™™® pRB, HOMZ and p21™*'1) of
cell proliferation, stress and tumor suppressor signalings.
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