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Form 3
Abstract of Thesis

Name ( PRIYANKA SAWANT HATTORI )

Role of Mei5-Sae3 complex in Dmc1 assembly in yeast meiosis
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Abstract of Thesis

During meiosis, homologous recombination between maternal and paternal homologous chromosomes takes
place. This establishes a physical link between the chromosomes, which is essential for proper segregation of
chromosomes in meiotic prophase I. During homologous recombination, after the formation of Double stranded
breaks (DSBs), the resected DNA is coated by a single strand binding protein, Replication protein A (RPA).
After RPA, two bacterial RecA homologs, Rad51 and Dmc1 are recruited on to the single stranded DNA. Both
the homologs form a helical filament on the single stranded DNA. Rad51 plays an important role in homology
search and strand exchange between sister chromatids during mitosis. However, during meiosis, Dmcl
mediates the strand exchange and promotes inter-homolog recombination. However, this preference of Dmc1
towards homologous chromosomes over sister chromatids as donor template, called inter-homolog bias,
remains to be answered. In budding yeast meiosis-specific proteins, Mei5 and Sae3, are involved in Dmcl
assembly by forming a ternary complex with Dmc1.

Previous studies have shown that, Mei5 and Sae3 deletion mutants show similar defects in meiotic
recombination as the Dmc1 deletion mutant. Both the mutants show a defect in Dmc1 foci formation. Also,
Mei5-Sae3 and Dmcl are inter-dependent on each other for foci formation and show co-localization with each
other on meiotic chromosomes. Mei5-Sae3 complex is also conserved from yeast to mammals. In this study, I
am interested in understanding the molecular mechanism behind MeiS5-Sae3 facilitating the Dmc1 assembly
on single stranded DNA.

In my thesis, I will introduce the structure of the Mei5-Sae3 complex in S. cerevisiae. The crystal structure
was obtained by my lab from collaborative research with Dr. Atsushi Nakagawa at the Institute of Protein
Research, Osaka university. Based on the structure and the conserved nature of charged amino acids in Mei5-
Sae3, I created various Mei5 and Sae3 mutants and characterized the meiotic phenotypes in detail. 1 found a
highly conserved region consisting of 3 amino acids, 95K-96W-97R (positively charged —Lysine, neutral
amino acid- Tryptophan and positively charged-Arginine) located in a conserved structure of Mei5-Sae3
complex which is documented in studies of orthologs of Mei5-Sae3.

Additionally, conserved sites in Sae3 were also studied which included a region with possible interaction with




the Mei5 K-W-R region consisting of four amino acids, Y-N-E-L: Tyrosine-56, Asparagine-57, Glutamic
acid-58 and Leucine-59. The meiotic phenotypes of the Sae3 point mutants were similar to the Mei5 K-W-
R point mutants.

In this study, I discuss how 96W of Mei5, in particular, plays an important role in the function of Mei5-Sae3
complex. Despite being proficient in recruiting Dmc1, Mei5, Rad51 and RPA to ssDNA, mei5-W96A shows
an arrest in meiosis. This mutant also shows a defect in DSB repair, which is similar to mei5A. However it is
not defective in Mei5-Sae3 complex formation. It also shows interaction with the C-terminal region of Sae3.
Using this residue, I will further discuss a new role of Mei5-Sae3 complex in Dmcl-mediated homologous

recombination.
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Role of Meib—Sae3 complex in Dmcl assembly in yeast meiosis

BEREI Ay 4 D Dmel 7/ > 7 U — 281 % Meib-Sae3 # & & D HEHE

W R OMBZ LT ) LOSIRMEDEE L | BMFRRICBADREI ZRTZLTWD, £
DRI, AR TR DT ) D DZFEND Gy A= AL ERMATHZ L3, ZhETIZMbHh
TWRWT J D ZFEAMOAAM A ZH ST 21E00 TR, BETFOBEREZR &0 E 2l
ORI D 2 LB IFF T E D0 FRICIE D SO R 2 3 A 2 SR 2 L3R 720 | AH I
B TEED ZERMONTVDN, TORBOSFA D =X LTHONTRIFE AL EBEH SR
TR,

Sawant (%, FALOHAFENIZE & LT, BE D ZM O 2 DM %2 B 50T D 7O I H 3
BEREDMeib-Sae3AIRIZAE H LT, Z OB 2 Fh L7z, ARG ARK OMEREEZHE
Dmcl” 4 7 A v MERIZ A DMeib5-Sae3E AR DMK E FE Th HMeib, SaedllHEDOT I/ BE
a8 N L CTHRAT L7oAE R, Meib, Sae3 THRAFESN TV DKL, Meib—KWR, Sae3-YNE7SMeib—Sae3
BAEEHE, DEVDnclOESKISICHETHY , I HITDnel 7 4 7 A v MEAMEZOKRRICH B
REREROZEERH Lz, TOMEE D LI12, Meib-Sae3H A KIZ L HDmel 7 1 7 A v MEAKL
DFHET VERET DT ERHIRTE,

AW LV o B R X OB LWHIH O A Z I 522 L fiZB 0T, EALICE
THOWRREFTAD, ABROERIZLY, HESHFTONEOERL RS HMFTE D,

FoT Kimxixt (Bl%) OFGm e LTHaMiEH 5 60 LiED 5,

LD —EIT TREOEBREFEOGR L OLETEE L L THEELTWVD,
Sawant P., Wagui S.M., Fujita Y., Ito, M., Furukohori A., and Shinohara A, The role of
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