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Understanding of the mechanism underlying gene expression rhythms using a gene
circuit model with engineered Cas9 transcription factors
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In this study, | aimed to reveal the principle underlying cell-autonomous
oscillation of gene expression. | designed a gene circuit that is based on
transcriptional-translational feedback loop in the circadian clock and regulated by engineered Cas9
transcription factors. Although establishment of the gene circuit has not yet been succeeded,
engineered Cas9 transcription factors has been shown to be able to regulate endogenous gene
expression. In addition, to know the necessity of the REV-ERBa /[ -mediated secondary loop in the
mammalian circadian transcriptional feedback loop, 1 have established the Rev-erba /Rev-erbp double

knockout (DKO) mouse embryonic stem cells. Circadian oscillation of PER2 expression in
differentiated Rev-erb-DKO ES cells was comparable to that in wild-type cells. These results
indicate that the REV-ERBa /[ -mediated secondary loop is dispensable in regulation of the mammalian
circadian clock.
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Rev-erba-1: 5-CCCAGACGTAGTTGATAGAGTT-3'
Rev-erba-2: 5-TGCAAGGTGAGGCGGGTTAGGG-3
Rev-erbp-1: 5-CTACTGATAGATACCAGTAAGG-3
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