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BRAEDIIA— N7 7 U= IR D ABN MRS 2 2 T D, A — T 7 U —iE, MRS O TEE B
R AR T D1, HUERSRIFIC B W TR FE I, DifEm ZRERE LG T A7 L, BRax ek
P EFZ R L TWAD, = 7 7 U—NFEIND & [REER & PRIEAL 5 R 7 B (A A3 I e s
T5, ZNNDHER G EAIRIABOOMIEL, U TA— b7 7 IV —ALMEN D “HEHERNER SN, 4
— b7 7 DY — AR IR L . BRI Y Y — A B L. TONEN SRS D,
AL O — BN EAEL A — 7 7 TV — ANICER Y A Z N D RIEITIERIR A — k7 7 PV — R ED i
PEPIZE D A FE N DRBITRIIA— 7 7 U— LI TWS, @BIRA— N7 7 V=28 TiE, ik
FORRHERICBTET 5 Atg8 BERE, HDEWIIA— N7 7 U— L7 H — LRI 5 SRR & F5 LI585 5
B Ry E E S UC RIS O E S 69 5 2 L T, ENOFENI2 A — N7 7 TV — A~OH AR
BT D, EBIC, Atg8 T4 — b7 7 V=L BT X —B LR N> Atg8-family interacting motif
(AIM) EHHAEAMEHT 22 ERMHNTNE, THETOMENLL, I hary R TR0V F Y — A /Mafk,
Bi, B s R OUER TR PR 2 IR BN EIRA A — R 7 7 D DR L T2 D T LR ENTE T,
L LIBIRIA— b7 7 O — D RN & 72 DRy O 2GR CTH D, RIFJE TIE, HIERR
Saccharomyces cerevisiae {23\ T, B-MlE M OWERE A 5 GROBERY v 7 BEAIRTH 5 EEFLE
BEROA—F 7 7 VI X DRI OV TR L=,

B A IR ORGE T EE AR BRIFSTE Y . T OO HEEN DR STV E, RIFETIXET,
ENENOESEEIIRTE2X 7 VAR VE2—D2FT OB, TNORA— 77 V—lZko THfREndn%
PRIz, BRBERMECA—F 77 U—FMHI LT D X NI E Y U EEERE AR TORCL OLERITH 5
rapamycin CHIZLIR L= L A, WAROHMITIZIX 7 LA R Y v ORI COSENEE SNz, — T, %
— N7 7 3 — AR AIE D ATCT & s RIS Cld & O3 s 1k U7, BRI 2 AW 7285812 b [E
FROFERDE DT, BIEFLEARIL TORCT RIEMEALEE T — F 7 7 O —I2 Lo THMREND Z EBPID TR
SN A= T 7 o= A= MHAEEA LA — N7 7 Y —LAERD RS E KT D Atgll 071k Atg8
D A EOMHABEEREMN S X7 VAR ONICEETH D Z ENPELNERD | BIRAEARIIA— N7 7
VLB T H—ARGFRIR A D = AL E D BRI RSN D T LRI SN Atg39 B LT X — LT OO
BINWA— b7 7V — (X7 VAT 7 V) OEBEAEGEROSIR~OFHGIXIRENTH Y | BEAESRIZE
WCRHDA— 7 7 V=L 7 ¥ — R L OO S G Z EDVRIB STz, & OICHRER - IIEIITIc X v |
BB SR II E ko “EmFUMIICHEOIAENTCREETA— N7 7 IV —AIZRVIAEND Z ERIB S
Too ARSI WT, BEAES RO RIZFERINIEET 24— 7 7 U— L7 ¥ —%2HETHZ LILTE
RSN, X7 VARY D 1-2THD Nupls9 78 AIM 2/ LT Atg8 EMAEHTHZEH#HOMNI L, &
OFEAEAEAIE, Nuplb9 HHE DOGFRIZEE CTH o7, MOX 7 VAR OGRIIFNE R hoTe, T7hbbh,
Atg8 & Nupl59 DM AAERIE, BFEFALEAIRICHIAGA T TWRW Nuplb9 DA — R 7 7 2 — A~DORY A S %
A% Z AR ST,

PLETHRA L 912, AW T, BIEFLEA I, TORCI RIGMHESIEZIHBWN T, Atgd39 KFEHX 7 LA 7 7 ¥
—BLORHOA— 7 7V — LT XU FT DA77 V=), bl td 2 D4 —F 77—
RTINS ZERaiic, 612, BREAESGERIZE 720 Nuplb9 AEIE 4 L <IEon < 2o
XTI VIR EDBEARE L TA— 77 V—ICk > THMEND Z EERWE L, Bi#&% INPC (nuclear
pore complex) 77 ¥ —], %EE (X7 VARY ) 757 V— ] LS L AEEE L, AR, thoAswFEiz
BIFDA— 177 VI L DRFEILESIRD SR A T = X LA EEMEOMFZEORE & 22 b LIS h
2o

i FSCELE I, FO3C 2000 57 & BE3C 300 354 13O T 20, b L<ITIEL 800 354 1 iR L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
HE SRR IR —F VRV (T2R2) ([T TA U F— Ry MARSINET DT, AR ATAEZRHEFHDONA THERLL TTZSW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(T FRFR)

Doctoral Program

im X EE

THESIS SUMMARY

Foea—R AEmPL T H HRg L (RU) « 1L ( e )
Depértment of, Graduate major in ﬁifﬁ fil? a— A Academic Degree Requested Doctor of

FAERAL . FEHE (F) _ -
R A s R (B 2 =
Student’ s Name Academic Supervisor(main)

fREHA @) -

Academic Supervisor(sub)

FE (JC 300 FEFLE)
Thesis Summary (approx.300 English Words )

Autophagy is an intracellular degradation pathway widely conserved in eukaryotes. Autophagy pathways are
classified into non—selective autophagy, in which parts of the cytoplasm are randomly degraded, and
selective autophagy, in which specific targets are recognized by autophagy receptors and selectively
degraded. Previous studies have shown that various intracellular components such as mitochondria,
peroxisomes, the endoplasmic reticulum, the nucleus, and aggregates of abnormal proteins are targets of
selective autophagy. In this study, I found that the nuclear pore complexes (NPC) and the components
nucleoporins are selectively degraded through multiple autophagy pathways under TORC1 inactivation
conditions in the budding yeast Saccharomyces cerevisiae.

The NPC is a large cylindrical protein complex that penetrates the nuclear envelope and mediates
transport between the nucleus and cytoplasm. I first investigated whether nucleoporins could be degraded
by autophagy. The treatment of cells with rapamycin, an inhibitor of the protein kinase complex TORCI
that suppresses autophagy under nutrient conditions, induced degradation of nucleoporins in the vacuole
in wild-type cells. On the other hand, this degradation was not observed in A7GI gene knockout cells which
are defective in autophagy. These results demonstrated for the first time that the NPC is degraded by
autophagy under TORC1 inactivate conditions. Furthermore, I showed that Atgll, which is responsible for
selective autophagy, and the autophagy receptor-binding ability of Atg8 are important for degradation
of nucleoporins, suggesting that the NPC is degraded by receptor-mediated selective autophagy. Moreover
Atg39-mediated selective autophagy of the nucleus had a limited contribution to degradation of NPC. Taken
together with other results, it was suggested that the NPC is degraded mainly via a mechanism involving
an unknown autophagy receptor. Such an autophagy receptor that specifically functions in NPC degradation
was not identified in this study, but I found that one of the nucleoporins, Nuplb9, directly binds to
Atg8 via its Atg8-family interacting motif, and that this interaction is important for degradation of
Nupl59 that is not assembled into the NPC.

Thus, this study provides the first evidence for autophagic degradation of the NPC and nucleoporins
and will serve as a basis to further understand the mechanism and physiological role of autophagic
degradation of the NPC and nucleoporins.
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