|

) <

The University of Osaka
Institutional Knowledge Archive

. A New Role of Srs2 DNA Helicase, anti-
Title . ; R
recombinase, during Meiosis

Author(s) |Subhan Memon Sakurai, Hana

Citation |KFRKZ, 2021, EHIEHX

Version Type|VoR

URL https://doi.org/10.18910/82031

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
Abstract of Thesis

Name (Hana Subhan Memon Sakurai )

A New Role of Srs2 DNA Helicase, anti-recombinase, during Meiosis

Title wﬁi SENZEITAH DNA ~YU 7 — A Srs2 O LU VERE

Abstract of Thesis

Homologous recombination (HR) is involved in the repair of DNA double-strand breaks (DSBs)
in both mitosis and meiosis. HR between homologous chromosomes provides a physical linkage
between the chromosomes, which ensures correct segregation of the chromosomes during meiosis
I (MI). In HR, Rad51, a RecA homolog, plays a key role in homology search and strand exchange
by forming a helical filament on the single- stranded DNA (ssDNA). Rad51 is required for HR
in both mitosis and meiosis. In addition to Rad51, a meiosis-specific RecA homolog, Dmcl, is
also essential for meiotic recombination. In meiotic recombination, Dmcl is the main strand-
exchange protein for recombination between homologous chromosomes, while Rad51 assists
Dmcl-assembly. Assembly and disassembly of Rad51 and Dmc]1 filaments are highly dynamic
and strictly controlled by several positive and negative factors. In mitosis, Srs2 DNA helicase
functions as a negative regulator for HR and indeed has been shown to dislodge Rad51 filaments,
thereby inhibiting Rad51-dependent strand invasion. Srs2 is also critical for meiotic
recombination. However, its role in HR in meiosis remains to be elusive.

In this study, in order to analyze a role for Srs2 during meiosis, the effect of SRS2 deletion in S.
cerevisiae meiosis has been studied in more detail. Previous works have shown that the srs2
deletion mutant shows reduced sporulation, lowered spore viability, and slight decrease in
recombination products. However, the decrease in recombination products does not fully explain
the observed low spore viability of the mutant. While the mutant shows wild-type like assembly
and disassembly of Rad51 and Dmc1 at early stages of meiosis, it later exhibits a unique defect
in the assembly of Rad51: the formation of a large aggregate containing Rad51, but not Dmcl.
In this thesis, it was shown that, in the absence of Srs2, during meiotic DSB repair in early
prophase, abnormal loading of Rad51 that could cause multiple-invasion. This early defect in
Rad51 loading could be the precursor for the formation of Rad51 aggregates observed during late
meiosis in the srs2 mutant. Additionally, the depletion of Srs2 after mid-prophase I exit was
sufficient to induce the formation of the Rad51 aggregates, suggesting that Srs2 plays a novel
role in late prophase 1.

In conclusion, Srs2 regulates the formation of Rad51 filaments separately during the meiotic DSB
repair event and additionally, at the resolution step of recombination intermediates, most likely
by it’s translocase activity. In this thesis, the role of Srs2 in coupling the completion of
recombination with consecutive chromosomal events will be further discussed.
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A New Role of Srs2 DNA helicase, anti-recombinase, during meiosis
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Shinohara, Srs2 helicase prevents the formation of aberrant DNA damage during late prophase I of yeast
meiosis. Chromosoma, 128, 453-471. 2019. doi: 10.1007/s00412-019-00709-5.
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