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Abstract

Abstract

Cell polarization is a major event of the cell cycle and underlies the function of
most cells. In the fission yeast Schizosaccharomyces pombe, the microtubule plus
end-tracking protein Tipl, a CLIP170 protein family member, is required to guide
fission yeast cytoplasmic microtubules to their target zone located at the cell ends and
involved in delivering cell polarity factors to cell tips. The human tumor suppressor

Chfi’s homologue Dmal is a spindle checkpoint protein and cytokinesis inhibitor in

fission yeast. Previous study showed that Dmal ubiquitinates the SIN ( septation

initiation network) scaffold protein Sid4 to impede the mitotic localization of Plol

kinase, and thus inhibits the SIN and prevents cytokinesis.

Our previous results revealed that Dmal is also present at the growing ends of the
cells in addition to cytoplasm, spindle pole body (SPB) and cell division sites and co-
localizes with Tipl at cell tips. We also confirmed that Dmal indeed physically
interacts with Tipl in vivo and the ubiquitination of Tipl is dependent on the E3
ligase activity of Dmal.In this study, we explored the possible factors that affect the
localization of Dmal at cell tips. We found that the disruption of the organization of
actin patches causes spreading of Dmal at cell tips, and Dmal localization at cell
ends depends on both Tipl and Pobl simultaneously. We showed that the interaction
between Dmal and Tipl depends on the FHA domain of Dmal. When Tipl levels at
cell ends are artificially increased, cells develop defects in polarized growth. In
addition, phosphorylation of Tipl at both Thr 299 and Ser302 is required for its
ubiquitination, and CK1 homolog Hhp2 affects ubiquitinaion of Tipl. Thus, we
assume that Hhp2 possibly regulates polar growth of fission yeast through Tipl
phosphorylation.

Tipl contains 25 lysines and mutating all 25 sites simultaneously eliminated the
ubiquitination of Tipl. We found Tipl is ubiquitinated through multiple lysine
residues, and K244 is one of them required for Tipl ubiquitinaion. Localization
analysis indicated that Tipl accumulated at cell ends in Ahp2A, tip13A, tip125K=25R

cells and these cells display polarized growth defects. These suggest that the

Xl



Abstract

ubiquitination of Tipl controls Tipl level at cell ends and regulates the polar growth

of fission yeast, while only a small portion of Tipl is destined for degradation.

Taken together, our studies provided several lines of evidence and revealed a
possible mechanism of Dmal in regulation of cell polarized growth through
ubiquitinating Tipl. These data also pave the way for better understanding of the

mechanisms of polarized growth in mammalian and human cells.

Key words: Dmal; Tipl; ubiquitination; polarized growth
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