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A= N7 7 V=3 BEEEMCB VAL RESN TV AHBRNO DY AT A TH D, A— N7 7 V—NHE
Ihb e, SEMEIIA— N7 7 TV — L TN 5 ZEBERAICEIRK, 25 WIZIEERICRE S v, &K
B, EIEY Y Y =LA THMREND, HERIGPIERIRNCIRIE S N D256 5 BIA — 7 7 V= LI
S HEERERE Saccharomyces cerevisiae |28 H# A — F 7 7 U—TiE, “A— b7 7 o—1vt7%— (LUF,
LT Z—L b)) "IN D F RN AR L T B AN TR TR0H R BILRERD D VIEREA L.
CTHTE—BRTETHD Atgll EHEERT 5, Atgll 1337 Atg ¥ 2RV EREE S RIZINC Y 7 —

FF2HZET, A= Ty Y —LOBMERET D, 2. LET X IIEBHEROF— T 7 2 Y — A
WRTET D Atg8 &L DM EIERZ N LT, GfEIRE A — b7 7 2 — AN~ZISRIICEY iAte,

HEZERERHC BN T, LT 2 —0 ) VBTSRRI A — N7 7 V=2 EICHIE T2 Z L3 mbn T b,
LosL. 200 VLR OGS X OWIESETI S S Tniny, R, U vigfkic ko4
— h7 7 V=L T — ORISR T A B 2R o T,

AN F LY = AOBRNAA— 7 7 DTN Y T 7 U IR D, HEERERHCER O T, Atg36 A3
XV Ty OO E—L U THEET B, Atg36 13X, caseinkinase 18 (CK13) OFERZ TH D Hrr25 12 L -
TV UVBMbEND, 2DV VEMEIT Atg36 & Atgll & OMAEREZRET S 2L T, XY 7 7 V—%IEICH
|3 s, Lol, 20U UEBERISHHBEANO EZ T, EO X IZHIE 0T NI TW R o7,
INFETOMIRICE D, Atg36 1T~ VLA X =AY LV RIETH D Pex3 L OMEERAZN L T-ULAF Y
V= MREALT D Z L0, PEX3 KK TIEASR Y 7 7 V—EMERBEFEICK T T2 2 ARSI T e, 20
7o, Pex3 78 Atg36 OV UEUIZBIE-T 5 FIREME & MRFE L7z, PEX3 KIEHE, I LT Atg36 & DR AAFEM A3
5595 Pex3 BRAK (Pex3-177) ZRBLT DT, %Y 7 7 U—FELMT Atg36 O U U ERLTEE ST
L2 b, Atg36 O U UEREICIE Atg36 & Pex3 E OMANEANEE CHL I LAREEN, £/, HIF
FEEEMIAEIZ Pex3 OFIRE KA A L OAEFRELIE 5 & Atg36 ITMRE ICRELT 22, 2oz T
Atg36 DU VEREBHER SN Z &5 Atg36 DU VRISV X U — AADREIEARETH H Z &0
AEENT, BRI ar el MU EERGE Y VEREKGRICE N T, Pex3 OFIRE KA A V%
W95 & Hrr25 1285 Atg36 OV UEMLIEME-ES D Z L& R L7z, —F. Pex3-177 B RKOME
RAA NZTBNT, Atg36 OV VLIS OMREITEE TE R0 o7o, ZADL DR LD | Pex3 & Atg36 DFH
AAEM A Hir25 12 & 5 Atg36 D U b & B R 5 & famft i 7=,

—H T, _F YT 7 PV—FEETB VT, Atgd6 DT T TV — MEFIICHREND Z E bHAL T L
7o PEX3 RIERE, 3L U8 Pex3-177 ZEERFEBIML TIT Atgd6 D7 01T 7V — MEFRIRSRMAMEE S -2 &
MNH. Atg36 & Pex3 OMEIERIL Atg36 07 0T 7 Y — MRIFHRSBOMFNCEE TH D Z ERBE I
Too TNHDRERMNG, Pex3 L2 U V(b & 3 fEOHIEZ A LTe Atg36 D22 [RIHIEIAS & 1278 L 7=,

HIEBRHCB I 2B ORBRNA— 7 7 P—THDHX 7 LA T 7 V=28V T, Atg39 Bl 7y —x
NI ELUTHET 2, BIFRETORITIRICEY, X7 AT 7P —% Hm25 1282 Atg39 OV ki
LV Atg39 & Atgll & OFEMERAOHE RE N L TUHEHEILINE Z ENRBEN TN, Z<OF I EDY
VBRI, FT—BEHEHITAARRT 7 F—BIT LI SN TN D Z &b, A, Atg39 Ot Y S ER{KIZE
HBFDRAT 7 2 —BOHB L 2T LD Atgd9 OBEREFIEIZ DWW T O bitEd 7o, AT, HEFREREC
BIFEAXY T 7 O—BLOXT VAT 7 V- ORI OMMGE KE Dz, £o, HFEROLR LT
fDAEMTEIZIS T DBINA— N7 7 O — ORI ORFITIC b BEELIEHZ 525 b0 LW IN D,
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Autophagy is a degradation system highly conserved in eukaryotes. In autophagy, degradation targets are
sequestered into double membrane vesicles called autophagosomes selectively or non-selectively, and
degraded by vacuoles or lysosomes. In "selective autophagy", degradation targets are selectively
sequestered within the autophagosome. In selective autophagy of the budding yeast Saccharomyces
cerevisiae, degradation targets are recognized by autophagy receptor proteins (hereafter receptors). These
proteins also interact with Atgl1, which initiates autophagosome formation by recruiting core Atg proteins
to the target. In addition, receptors bind to Atg8 on the forming autophagosomal membrane, leading to the
efficient capture of degradation targets by the membrane.

Previous studies in S. cerevisiae have revealed that phosphorylation of autophagy receptors
stimulates several selective autophagy pathways by enhancing their interactions with Atgll. However,
how phosphorylation of these receptors is regulated was poorly understood. In this study, I focused on
phosphoregulatory mechanisms of receptors for selective autophagy of peroxisomes and the nucleus,
which is called pexophagy and nucleophagy, respectively.

The pexophagy receptor Atg36 was shown to be phosphorylated by Hrr25 (casein kinase 15),
resulting in an increase in the Atg36-Atgll interaction. In this study, I revealed that the peroxisomal
membrane protein Pex3 interacts with Atg36 to directly promote its phosphorylation by Hrr25. Moreover,
I found that Atg36 not associated with Pex3 is susceptible to degradation by the proteasome. Based on
these results, I propose a model for the spatial regulation of the Atg36 function as a pexophagy receptor.

I also investigated the phosphoregulation of the nucleophagy receptor Atg39. A previous study
showed that Atg39 is also phosphorylated by Hrr25 (Iyori and Nakatogawa, unpublished results). In this
study, I found a phosphatase involved in the dephosphorylation of Atg39 and analyzed how this
phosphatase regulates the function of Atg39.

These results will provide important insights into the regulatory mechanisms of other selective
autophagy pathways in S. cerevisiae and other organisms as well.




