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Is temporal development of gene regulatory networks in animal embryos explained by dynamics of
biochemical reactions of transcription and translation of genes? Our comprehensive analysis of gene
expression patterns in embryos of an ascidian Ciona intestinalis did not support this model, but has
suggested that cell divisions are somehow involved in temporal development of networks.

Our measurement of expression levels of 15 genes by reverse—transcription quantitative PCR (RT-gPCR)
revealed that genes begin to be expressed immediately after cell divisions and temporarily cease to
be expressed before cell divisions

In embryos treated with a drug that inhibits cell divisions, genes were not expressed at time points
when they begin to be expressed in untreated embryos. We performed chromatin-immunoprecipitation (ChIP)
assays for two transcription factors, and found that even in embryos treated with this drug these
transcription factors bind to their target sites. Namely, binding of these transcription factor is not
sufficient for promoting transcription of target genes.

We also performed a ChIP assay for RNA polymerase [1, and found that, at the 8-cell stage, RNA polymerase
was stalled around promoter regions of most genes that begin to be expressed up to the 64-cell| stage.

Our result shows that cell divisions are necessary for temporal stepwise development of gene regulatory
networks. RNA polymerase I was recruited to promoters of genes expressed in ear |y embryos before their
transcription starts, and binding of activator transcription factors might be insufficient for
activating transcription. Cell divisions are necessary.




