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Abstract of Thesis

Name ( Mohammad A. A. Bani Ismail )

Dot1-dependent Histone H3K79 methylation promotes the
formation of meiotic double strand breaks in the absence of
Histone H3K4 methylation in Saccharomyces cerevisiae
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Absract of Thesis

In Eukaryotes, histone modifications play fundamental roles in regulating
many cellular events during meiosis. Previous reports have shown a major role of
' the Setl-dependent histone H3K4 methylation during meiosis, in particular the
initiation of meiotic recombination. Furthermore, other studies have shown roles of
| the Dotl-dependent histone H3K79 methylation in controlling the recombination
" checkpoint during meiosis. In this study, I analyzed the meiotic phenotype in mutants
| of the DOTI and SET! genes and also mutants of the histones H3K4 and H3K79. 1
confirmed the role of Setl-dependent H3K4 methylation in the formation of double
strand breaks (DSBs), particularly for the initiation of meiotic recombination. Further,
I identified a new role for Dotl-dependent H3k79 methylation in DSB formation in
the absence of Setl-dependent H3K4 methylation. Moreover, I found that both Setl
| and Dotl control the formation of a meiosis-specific chromosome structure, the
synaptonemal complex (SC). Importantly, Setl-dependent H3K4 methylation seems
to modulate SC formation through the proper assembly of chromosome axes.
DSBs trigger DNA damage response mediated by Tell/ATM and Mecl/ATR
checkpoint kinases. The exact mechanisms by which these kinases are activated
. remain elusive. Here I present results on roles of Dot1-dependent H3K79 methylation

in controlling signaling un-processed DSBs during defective recombination such as in
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the rad350S mutant, in which unprocessed DSBs accumulate and induce Tell/ATM
activation. Importantly, 1 showed that the histone H3K79 methylation mark might
promote the activation of the Tell/ATM leading to checkpoint activation, i.e., Hopl
phosphorylation. In conclusion, results described in this thesis confirm critical roles

of histone modifications in regulating meiotic events such as chromosome functions.
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