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Abstract

Abstract

Weel is an important kinase in the eukaryotes and plays a vital role in mitosis G2/M
transition. Its effect is counteracted by phosphatase Cdc25. When the cellular Weel
protein level or activity is high, mitotic entry is delayed. Conversely, when Weel is
lower, G2 phase is shortened and M phase is prematurely initiated. So Weel kinase is
accurately regulated in the whole cell cycle. The studies in higher eukaryotes show that
the Weel protein stability is controlled by SCF E3 ubiquitin ligase. In order to study
the factors involved in stability control of Weel, we used the unicellular eukaryote
fission yeast as the model organism to explore the factors involved in the regulation of
Weel at G2/M transition.

First, we examined whether the known F-box proteins in the fission yeast influence
the protein levels of Weel. Through measuring the Weel protein levels by dual-
luciferase assay system, we found that Pof3 and Pofl are the major F-box proteins
responsible for Weel protein degradation. Both pof3 deletion and pofl ts mutants are
delayed in G2/M transition.

Second, we found, similarly to higher eukaryotes, CK2 kinase is also participated in
the regulation of Weel protein stability in fission yeast. In CK2 kinase mutants, the
Weel protein levels are elevated. Conversely when the CK2 is over-expressed, Weel
level is declined. In addition, we tried to search for the potential CK2 target
phosphorylation sites in Weel, although we did not identify any target sites. However,
by changing the subcellular localization of CK2 kinase through GFP-GBP system, we
found excessive CK2 localized on SPB does not further reduce the Weel protein levels,
whereas when CK2 is restrained to nucleus, Weel level cannot be decreased.

Our previous studies showed that, the nucleolar protein Dntl is involved in the
negative regulation of Weel protein stability. However, its regulating mechanism is still
unclear. In this study, we found that Dnt1 can influence the localization of Ckal which
is the catalytic subunit of CK2 kinase. In dntIA cells, Ckal is more enriched in nucleus

and its localization at cytoplasmic side of SPB is decreased. Upon expression of Dntl
VI



Abstract

carrying NLS mutations in dntIA cells, we found that Ckal localize at SPB inefficiently.
In addition, we also found that when CK2 kinase is forced to be targeted to SPBs, Weel
protein level is down-regulated, suggesting that Dntl likely affects Weel protein level

through influencing localization of CK2 at SPB.

Key words: Weel; G2/M; F-box; CK2; Dntl.
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