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Periodic gene expression is fundamental for the ordered occurrence of events through the cell
cycle. Many G2/M phase-specific genes in plants contain mitosis-specific activator (MSA)
elements in their promoter regions, which act as G2/M phase-specific enhancers and bind
with R1R2R3-Myb transcription factors. The R1R2R3-Myb transcription factors can be
generally classified into two groups, A-type Myb and C-type Myb. We showed that A-type
Myb functions as transcriptional activator, and overexpression of its hyperactive form
up-regulated many G2/M phase-specific genes in tobacco cells, thus allowing genome-wide
identification of its target genes. In Arabidopsis, C-type Myb proteins repress transcription of
their target genes both in tissues with actively dividing cells and in those with resting cells.
Our data suggested that C-type Myb may be involved in developmentally regulated
transcriptional repression of many G2/M phase-specific genes, and responsible for cessation
of cell division during formation of plant organs. Finally, we identified mutations that
enhance the defective cytokinesis in loss-of-function mutant of MYB3R4, one of the A-type
Myb genes in Arabidopsis. Further analysis of the enhancer mutants may reveal the novel
factors that may be involved in transcriptional regulation of G2/M phase-specific gene in

association with R1R2R3-Myb proteins.
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