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Abstract of Thesis::
Chromosome movements and Nuclear envelope (NE) remodeling are the important

events in Meiotic Prophase-l (Early stage of meiosis-l). After entry into the meiotic
prophase of yeast (Saccharomyces cerevisiae) cells, telomeres move on nucléar
en(relope and attaches to NE as well as forms transient clusters near the vicinity of
Spindle pole body (SPB), equivalent to the mammalian centrosome. At early meiosis-I, a
lot of key changes occurs on NE such nuclear envelope remodeling ‘(Movements;
deformations and enlargements). Telomere movements such as L clustering and
declustering were triggered by an INM (Inner Nuclear Membrane) protein, Mps3 (It has
conserved SUN domain with Sad1-Unc84 homology). Nuclear envelope bound Mps3
tethers telomeres to the NE, which promotes chromosome motion inside the nucleus;
this chromosome motion may promote the alignment and pairing of homologs, important
for the homologous recombination as well as new offspring formation. Key feature of
Mps3, it can change its cellular localization from mitosis to meiosis. During mitosis
(vegetative growth of céll), Mps3 mostly localizes to SPB and when cells entef into
meiosis, Mps3 forms multiple foci and clusters on NE. Important event during nuclear
envelope remodeling is NE localization of Mps3. Biological significance and molecular
mechanisms behind the NE remodeling, thus Mps3 localization on NE during meiosis is
poorly understood. | have been looking to find both positive and negative factors, which
can regulate NE localization of Mps3 during meiosis. Then, identified that Rec8, it is a
meiosis-specific klesin component of cohesion complex involved in sister chromatid
cohesin, is important for NE localization of Mps3. | identified that mitotic klésin,
component of cohesin complex such as Scc1/Mcd1 over-expression during meiosis, can
only complement the Mps3-NE localization function but not other m‘eiotic
events/functions. However, Scct cannot be sufficient to promote Mps3-NE localization in

mitotic cells. Scelcontribution towards Mps3-NE localization is independent from mitosis




to meiosis. | design and construct an experimental system, which can express Rec8 |
even in mitotic yeast cells and found that the Rec8 is sufficient to promote Mps3-NE

localization in mitc_)tic cells. Through meiosis-specific cohesin component, Rec8 mediated

Mps3-NE localization process in mitosis, | also identified Mps3 consensus sequence | |

such 188T, 189S and 190S region also critical Mps3-NE localization. Which clearly
shows that mps3-AAA (phospho defective) mutants with defective phosphorylation
condition, Rec8 expression system, not able to induce Mps3-NE localization but it clearly
increases similar to wild-type levels in mps3-DDD (phospho-mimetic) mutant. Mps3
N-terminus domain and Acidic domain, which are present.in the nucleoplasmic region of
Mps3, were contributing to Mps3-NE localization. Possibly, interaction with Rec8 might
be critical for the regulation of nuclear envelope Mps3. mps3A2-64 & mps3A65-145
domains of Mps3 are essential for the Mps3-NE localization during both meiosis as well
as mitosis. Interaction of these regioné of Mpé3 with chromatin can contribute the
chromosome movements {RPMs: Rapid Prophase Movements) inside the nucleus.
Nuclear pore complexes (NPC) are large protein complexes present in the nuclear
envelope and contribute a key role in nuclear envelope remodeling. Some of the nuclear
pore proteins or nuclear porins promotes 'NE re_modéling by differential regulation of

Mps3 (Both positive or negativé regulation of Mps3). In this study, identified Nup157,

| pom152 negatiVe regulators for Mps3 localization on NE, these show complete coverage |

| of Mps3 on NE in vegetative cells, which is not seen in wild-type cells. Nup42 and Nup53

have a minimal contribution in nuclear envelope remodeling. | identified Nup60 is positive

regulator for Mps3-NE localization. During early meiosis, nup157Amps3A2-64 &

nup157Amps3A65-145 shows only SPB localization. Interestingly, after induction of
meiosis, nup157Amps3A2-64 & nup157Amps3A65-145 cells shows NE localization of
Mps3 observed in meiotic time course analysis. Also identified two different regulatiohs |
pf Mps3.during meiosis. Mps3 N-terminus dependent as well as N-terminus independent
meiosis-specific positive regulation of Mps3 under nucleoporin background cells. | have
been addressing how Rec8 promotes Mps3-NE localization along with other factors such
as Mps3 two domains of nucleoplasmic regions. | speculate that the interaction of Mps3
with Rec8, the meiosis—specific cohesin in nucleoplasm is a key factor for nuclear
envglope Iocalizétion of Mps3. These, suggest that chromosomes are the key regulator

for NE functions such as NE remodeling.
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SUN domain protein, Mps3 localization and regulation on nuclear envelope (NE} of Yeast
Meiosis .
BEEESHEHMIBITZ SN RAAL ¥ 28, Mpsd OB L TORIE &

BWRAZIIEENREZFEOHTEETHS. TOBETHRII-EORBEERI LB, &
DEGHIBDRITE D ZEEDS —BEORBFERRT S, BERSMBRIIBRKE—
ARAMPIEZ D, TORTOIRIXBHEBA EF T M RAIYHAEERIT. BE—HLHOLERK
RREBESEICLATSH S,

BESEHNOGATRIRAFBRANCEOMNEEZLAT, EHT 5, HlcRakRgoF
OATPERICHEL, —BRICEETET—rLE5RBERS ZEMPENTNS, &
| PFORATT = DBRITIISINE A1 2 &R/ DOBKIES > /7 BASHAD RS Z R34,
SINRAA2F NI EOREDHBIIDOVWTEARHENEZ N,

Jagadeeswara Rao BommiiZ KX B ABFEHFE TIE. HIFEBFOSINRATL YO NRTETH
HMps3DRIED LA ZMMAT Lz, COF N EERAMESZ TP O ESEEEICRTET
THH, MESBEMITEMA T, RBKRBETBHICE5. s3ORERECED AT
BLEZEZA, BESEP I -2 >0 T2y N THBRec8MMps3D ARSIz B
AEERTEIZTATH S I &, Rec8iz L DMps3OEEREICIIMsIDE I T F R A1 48
BETHDIEHDRANHLE, REKROBRERNEBEOSY 1 FI v/ A 2HET 5 5 THK
FENWHIRTHS., MAT. BERALOHERESRZ TH SPonl52, NuplbTHMps3OEEE B TE % ik
TEHIEDRHELE, COBRBEBEILEREEZEEEEY N7 BOBEEZRLTWT, §
BENRVWERTHD, _ A

AEFHEIZLD, MELEANOEEVEFTD) >/ DOWTOHRL WEHEOLHES 545 F
VRIVTHERICTE R, SEOBRIZCED., YEAFTOMEDREBELARESHETES
BREREESASH.
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