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Meiosis is a specialized cell division process that mediates genetic
information transfer to the next generation. The most important feature of meiosis is the mixing of
genes of different cell by homologous recombination, which allows the inheritance of diverse genetic

characteristics to the next generation, enabling evolution and adapt to environmental changes. The
Pefl-TORC1 pathway has been identified as a novel regulator for meiosis in fission yeast, but
downstream signaling pathways of Pefl remain unclear. This study aimed to clarify the substrate of
Pefl among the candidate substrates identified by phospho-proteomic analysis and to elucidate the
meiotic regulatory mechanism by Pefl-TORC1 signaling.

CDK cyclin TOR



B X C—19,. F—19—1., Z—19 (@)

1. MIRFEBIVOER

B DRIE, REEBEFBESELHRGMIEORTH Y BET &R EARISHAT
271 HDBOTERBRTALRATH 2, EMREOEREY TH 2 P RESIL, —EK
THRPHEZITOH, REVHEGT D LES L, BEIRERTRFEZLAT 5, RE

RO & BIEETERIAZ D75 CHIE%R *T“
T |& TORC1 (Target of rapamycin ToReA

complex 1) —Stell A HOLRIREE) .

1l .
(O][®) &em
#B>7T5% (K1), TORCL . mTOR (ﬁml)._..@_.®
( : ) [—fa&]

(Mechanistic target of rapamycin) % #,0»

[— &%) - DNAMER
ETHEY Y BREETH Y, REE e} —
R¥ (REF) Kk
BEBMLTEELL, %>/ 7HPE 0 @5 —
Boamzho LT sRBHE, BEO  Op00n ¥ "R e

BWIEO A — b 77— EERASLTW
I

TORC1 DBEERE|TH 5 Rapamycin [FEECRFEMAZINGH T 2 EARINTS
MY B HHEAICH 1T D TORCL DEENCDWTIE AT ThNnTuhas > 71,
ERRORN T &I, REYIERFIC TORCL OFMEIEKIBISERD T 20, BEOHBAICBT
THLEHBEZOFEEIIER L. BEOHZEET 5 (unpublish data), Z DEEMHLD
HEAZBE S AICT D700 BEH A DNA EEHEE 21T % pefl BinFHIEK ?
ZRWTRBHD D TORCL EMZ ANIMER, pefl KIBICZEL Y 1L TORCL1 OFEME
bz BBEICIFI SN, TDZ eh o BEDRIAICE TS TORCL DFEEM(LIE DNA
BEBIIE| ZRIIND EFRRIND, — AT, REYEFTCREF 770 —I12&5
REMIGICKY TORCI OFEMALNEI &R SNDH 3, pefl RIEW|RTIEA— 7
7Y —DFERICEENEL D720 Y BEHRBAICH TS TORCL OB EMHALICIES
— 77 —DEBELHFESELTCVWBEEEIOND, HDB WL, Pefl A TORCL JEMZE
BERICHIE L TWARBEEDE H B, ZD L DI, Pefl (X TORCL I EAIFEE ICAIE
TEIN ZDODFHBEOERIIKRSSIBIETETCE ST BATIZEML T 5, 4512, Pefl
B89 BT IEHESD THa W, Pefl—-TORCL DN FE2REDIFHT I &
(3B THER A RETH B,

1. SREBOEFRR

Reference

1) Weisman, R., M. Choder, and Y. Koltin. "Rapamycin specifically interferes with the developmental
response of fission yeast to starvation." Journal of bacteriology 179.20 (1997): 6325-6334.

2) Matsuda, Shinya, Ushio Kikkawa, and Akio Nakashima. "The S. pombe CDKS5 orthologue Pef1 cooperates
with three cyclins, Clg1, Pas1 and Psl1, to promote pre-meiotic DNA replication." Biomolecules 11.1
(2021): 89.

3) Yu, Li, et al. "Termination of autophagy and reformation of lysosomes regulated by
mTOR." Nature 465.7300 (2010): 942-946.

4) Matsuda, Shinya, etal. "The S. pombe CDKS5 ortholog Pef1 regulates sexual differentiation through control
of the TORC1 pathway and autophagy." Journal of cell science 133.17 (2020): jcs247817.



2. MIROBK

EdRL7=& 512, TORCI I£ Pefl (T & 2 ##1% S| TREDHOFE - EITZHIE L
TWBEEZONS, LALAENS, Pefl ICEAT AETHRIIMOTHA L, HICH
BICETAERAREL TWAT®, Pefl—TORC 1D 7'+ IMmER K% RAT %
FIUTHRV, COBRREZITHT 272012, HEAKEITY VBT 0T I 7 X8R
ZITUW, Pefl O TFHRETFAHEERT L1z, £ THAAETIE. T OTH I RIEIT
ICE)BoNIBEREZFEAL T Pefl 0EEZFRE L. Pefl—TORCL D 7 F &
EREREEOROZBEET,

3. MEDAE

AFRTIE, 1) UrBA7TOTF I ABITICLVEONLIEREERAL, B
HBIERIC 1T D Pefl —TORCL B 7 F I mZE A BIBT 5, $7/-. Pefl LS
T3 A4 2374 (Psll, Clgl, Pas)ARIE SN TWB A, BEHOEMBMICHENT
EDY A7 h Pefl OFEMHAETE L THEEET 2N EFRBATHD, 22T, (2) &
% - HERZOFEE AW TREOEAICE T 2 Pefl OEMCEEABREEL T,

(1) BEDHERICH 1T D Pefl—TORC1 fE D 3 &' F JLAREHE O iR BF

UYB70T74 I 7 R@ITICLY) REESI NI Pefl O FREFICDOWT in vitro
kinase assay # £ L. Pefl N oDx /o BAEEED VBT 2HRLL 72,
F9 Strep X7/ E L-EEREHAZABEZAWVWTRIR - BEL, 2EES)» HER
L7 Pefl & ATP FE T CTRIGEE. $1Y Bt CDK-motif FtidZzH W=7 T XX~
70y MIEYEBEERBOY VB L NV EFHE L 72,

(2) Pefl o EMEHIEIERS O 28R

Alfafold2 IC£ B2 /X7 BBEFREE Ny F o aIb—2 32 (l&l Pefl &
YA 7 vOfEEEEETA L, Y2aIL— 3 IZEDE, invitrobinding assay
IC& ) Pefl &4 470 DEAESMADETE % RAT,

4. HRAER

(1) BEHHHBIZH T B Pefl —TORCL RID & 7' F LR EHEAE D AR ER

Invitrokinase assay (& V), Pefl [C&>TYU VBN DZ /N0 E%R 1 DRHET
ZENTE, BE. 20 YEBAHMORE . Uy BACDERHERICD WL TR
EEDHTWND, £z, pefl BEEFHIEICLY Atgl3 OFIBEHNEMNL. BRY VB
RESNZIE@D H D=0, Pefl A Atgl3 DU »ELHIENICERERICEE ST % AR
LTW3,



(2) Pefl o EMEHIEIHERS O #7AH
Fy®vroailb—vavitdl), Pefl-Psll E5F0BEFAICHEINIL., Pefl (£ Psll @
cyclinbox R XA > &BEERT 2 Z &N FEEIN (K 2), /Invitrobinding assay % 1T - 7=#&
R. Pefl & Psll BEHEREET 2 2 EHHERTE (M3), RE. ZOREFRILZRET 57:
DICHERPREBERCIANIBEEGEZAVCEREED TS, — T, Pasl & Clgl X
REMUBEFEZET 2720, GEEOSVWEETAT —X %2185 2 &N TELRL >72H invitro
binding assay IC& Y Pefl C EIEEAT A ENHERTES -, /-, Pefl-H A2 ) v EAK
RO EDORHAIC, MIEANDOEZ THEKRIND DATANB/-HIC, BiFC (Bimolecular
fluorescence complementation) D#EEEEDH TS (K 4),

~ A
) P
B e ,,;9‘7’\_' GST Pef1 Y47y
LN (20, & RIRA N (Psl1-strep)
‘E" '.““.\ I:J”:f/ é kﬂﬁl plasmid *B% HIRF plasmid
Psi1 Pefl
% //\7E?m.‘ﬂﬁ
2. Pefl-Psl1 &0 F1EEE o P8
Ea Psl1-strep + +
‘ GST-Pef1 - +
37
GST-pull d GST-pull
GFPN ‘ i own do‘:la: - |Psi
25 |
HiStrepiifhE AL IB: anti-strep Ab

YIZZY7 Oy b
3. In vitro binding assay DIEEX]

\_~
X 4. BiFC 23173 Pefl-Psll &84 EEF1EXK,
Pefl-Psll &K E N3 &, GFP A*BREEX
NTHENXEHRT S,



https://ww.biol .tsukuba.ac.jp/organelle/




