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24 im X & H Analysis of msal and msa2 that Negatively Control
Sexual Differentiation in Fission Yeast
(DHEFOEHEFERENOBRITZAICHIET 2
msal & msa2 OFEHT)
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Sexual differentiation of fission yeast Schizosaccharomyces pombe is triggered by nutrient
starvation and by the presence of mating pheromones. Fission yeast cells initiate mating
with opposite mating-type cells, and subéequently undergo karyogamy, pre-meiotic DNA
synthesis, meiosis I, meiosis II, and then form ascospores. Fission yeast serves an excellent
model system to understand these complicated processes of sexual differentiation.

In the previous study, Katayama et al developed nine distinguishable hypersporulating S.
pombe mutants called sporulation abnormal mutant (saml) 1-sam9. These mutants are
initially characterized as to sporulate on nutrient-rich medium. For further study of
regulatory mechanism in sexual differentiation, the author isolated two genes (msal and
msa2) as multicopy suppressors of saml and analyzed. Latterly, msaZ2 was turned out to be
identical with nrdl.

The author describes’ that the msal gene controlled sexual differentiation through
inhibition of transcription of meiosis-inducing genes such as stell. msal encodes a 533-aa
putative RNA-binding protein whose main function is to negatively regulate sexual
differentiation. Disruption of the msal gene caused cells to hypersporulates. Intracellular

levels of msal RNA and Msal protein diminished after several hours of nitrogen starvation.
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Genetic analysis suggested that the function of msal is independent of the cAMP pathway
and stress responsive pathway. When the expression of mei2, repl, stell, and mamZ were
tested in wild type and msalA cells by Northern blot analysis, expression of both mamZ2 and
repl was found to be markedly higher and faster in msalA cells than in wild-type cells.
Deletion of the rasl gene in diploid cells are known to inhibited sporulation and decreased
expression of mating pheromone-induced genes such as mamZ simultaneous deletion of
msal reversed both phenotypes. Overexpression of msal decreased expression of mamZ2
induced by activated Ras1V2ll7, Phenotypic hypersporulation was similar between cells with
deletion of only rad24 and both msal and rad24, but simultaneous deletion of msal and
msaZ additively increased hypersporulation. The primary function of Msal is to negatively
regulate sexual differentiation by controlling the expression of Stell-regulated genes,
possibly through the pheromone-signaling pathway.

The author describes the function of the msaZ2 gene and the relationship between msaZ2
and cpcZ Msa2/Nrdl was characterized as a factor that block the onset of sexual
differentiation. Using the yeast two-hybrid system, the author identified Cpc2, a fission yeast
homologue of the RACKI1 protein, which interacted with Msa2/Nrdl, and confirmed
Msa2/Nrd1l in fact interacted with Cpc2 in S. pombe cells. Epistatic analysis of msaZ/nrdl
and ¢pc2 suggested that Msa2/Nrd1 is an upstream regulator for Cpc2. Localization analysis
of Cpc2 and Msa2/Nrdl indicated both proteins predominantly localized in the cytoplasm.
The interaction of a negative regulator Msa2/Nrdl with the positive regulator Cpc2
suggested a new regulatory circuit in the sexual differentiation of S. pombe.

In this thesis, the author characterized two genes (msal and msa2 both of which encode
RNA binding protein and their main functions are negative regulation of sexual
differentiation. Together with the already known RNA binding protein such as Mei2 and Slal
involved in sexual differentiation in fission yeast, the analysis of Msal and Msa2 predict the
important ‘rules of RNA binding pfoteins in the complicated processes of sexual

differentiation.
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g, FIUSIIRENEERLG T THRE IR TFERNBET 5D DE Rk (san/-9 ZH
BEL . SOMICT OMEEERFART Wz, AU TIIHHER OB M AETEIRE O HIEEE 2 HEd
57D, saml BREOY TV v —& U T msal & msa? & BB LRI L7z,

BENHBELZFEITOIRTFOREEZNGT 2 I L THREEAEREZIIRIL TNVWDS Msal I
533 VI VEBENSIRAHE RNABERY NV BEE2I—RTBERTFTHD. Mal ZHIET S EIE
BICHBOHANFET S ENSAEATEREZAICHHRIL TWS 2 EN5H o 7. Msal ® nRNA
EH N EEEERARNER, EREBBICE > TEORAENWA L TWe, Msal i3 cANP
IREEE A N L A BB CVHRERICHN L T WA T ENSG Mo Tz, J—H UENERWTEA
¥R & msal TEEERTC meil, repl, stell, mam? DEEFREBL N ZFRNTKER, msal BER TIIHE
BREAT mam? & rep] DFBNZEL ¥,

TzOEITFINREEOEDD ZRANRDEZDIC, 7z OECREICEHNTWIEFEO
BRFEREER LR Z RHER. re s I RIBOBMTFHRARED msal & D= BE RO 5k
TEIE XNz, F7z Ras] DIEVEACE R (rasl?’) 2k b mam? DFEEFHED nsal DREFEIB
K ko TEL MBI NIz, msal & msal & DRIEMEFTAER, msal V3 msal &V HIT
BRLTWAZENDN o, INED T ENS msal DEBZENL Stell NSEEFEINSET
DERFZNHTD Z L THREREBROBTEZ2ACHEL TNEILThHBEERTR,

RIZFAUL RNABEGYNNVEEI— RT3 psa BnTFICET BT EEDR. Msa2 I3F
MAETERE DORBZENH T HHEF Nrdl EUTHEINEZHDEFR—TH 5, Msal LHEIEART
HETFELTRAKI EBHEDORERSTHS (pc 21 —A b 2-NAT Uy K+ ZATLEZAN
T-EBRTHBEEL -, 51T MsaZ/Nrd] & Cpc2 DHEMER% in vivo THEERL 7. Msa2/nrdl &
cpc? D _E TR ZBEBEFERICHEN L7z KER. Msa2/Nrdl 28 Cpe2 @ LFREFTH 2 RIREMEEZRE L
7eo Cpc2 BL U Msa2/Nrdl OMIEN TOREER MR, AHOEHEIIEICHREICREL
7. B DHIERF ThH 5 Nsa2/Nrdl WEDHIEEF Cpc2 EMHEIEHA L TWS Z ERHRBEFIDOH
HEAEFERE OFIEIC BT 28 L WHEREZ REL TS,

INSORERENS Msal & Msa EMELLEZ=DD RN EEY >NV BEREICEEAERAEEZEA
WHIETARFTHDZ Lz RWHL Msal DEARIZELERIFTH 20 Msa2 1% Cpc2 EAHEIEA
THZEERWHL, '

INETIT Msal2 ® Slal 72 E RNAKEE Y >NV BN BE O KRB ICEERREIZRT &N
HonTBD, SEOFERITAEEETERRBICBWT RNA &4 /7 B34 72 B CHIEIRT
ELTEE, RAEEY NV BEOEERZ S SICEDIMFRRTH 2.
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