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Mek1 regulates partner choice during meiotic reco@ton in yeast
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Hengyao Niu

Meiotic recombination between homologs generatessovers, which are critical fq
properly segregating homologs at Meiosis | (Ml).clontrast, sister chromatids are t
preferred templates for mitotic recombination. Thias in meiotic recombination fa
homologs is created in two ways: (1) a meiosis4figeRecA ortholog, Dmcl, actively
promotes recombination between homologous chromespand (2) a barrier to sist
chromatid repair (BSCR) suppresses recombinatidwdsn sister chromatids. Hop
Redl and Mekl are meiosis-specific proteins thanhfa complex required for BSC
formation. Mek1 is a serine/threonine protein kenadose activation requires both Ho
and Redl. Studies on the BSCR can be broken dawrwo basic questions: (1) how
Mek1l kinase activity regulated to create a BSCR®@ @) what is the mechanism |
which Mek1-phosphorylated substrates create a BS®Rthesis involved experimen
designed to address both questions.

The Hopl protein contains two distinct functionah@hins: the C—domain, made
of the last 20 amino acids, and the N-domain (gmeainder of the protein). My resear
revealed that the C-domain of Hopl functions in BSiGrmation by promoting Mek
dimerization, which then enables activation of Mektough auto-phosphorylation
conserved threonines in the activation loop ofkimase. This work, in combination wit
other results from the Hollingsworth lab, has leda model where DSB formatia
triggers Hopl C-domain phosphorylation and Meklrugment to Redl. Subseque
Mek1 auto-activation as a result of Hopl C-domaionmted dimerization then allow
creation of a BSCR in a region around where DSBS@med.

Using a selected candidate approach to igehtékl targets revealed Rad54 a
good substrate for Mekin vitro. The phosphorylation sites were mapped by n
spectrometry. Overexpression of one phosphorylatite mutantrad54-T132A, allows
dmcl to sporulate. The resulting spores are viablacatohg thatrad54-T132A promotes
interhomolog recombination and that the BSCR isdnt Therefore, in addition t
creating the BSCR, Mekl regulates meiotic recontmnaby down-regulating th
activity of Rad54.
Date: August 1%, 2007 Program: Molecular and Cellular Biology
Time: 11:30 am Dissertation Advisor: Dr. Nancy Hollingsworth

)]
he
r

y
er
1,
R
pl
is
Dy
(S

up
ch
L
Df
h
n

nt
S

S a
1ass

11°}

Place: Life Sci. Bldg. Rm. 038




