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F— b 77 V—F, BN OWHAEE CORBEMIRESNTEMRANSM AT L THDL, A— N7 7 V—0NFE
SN L. RBHER E RN 2 R FEROBNNaRER S, MBS 2T B X S LT L, BRIk & 722> T
U, A= 773 Y=L EMEND —EEREEKT S, A— b7 7 IV —2 3R (B, f) 50030 Y
—& (HAE) L@aL. 2O FNANTXTHNONMKGIRERIZ L > TEH— T 7 T — L ONEMH RS

SFEEYIL. WAV Y Y — A b MAEICHEH S TH - e B e L CHAA S, SUERFFO MG O A7 %
Xz D, HETHE, A= b7 7 V- ZHEBOMIGCE IR LT, MRNY X7 BoSEE, FHIREERR, bR
R, FEAEL VoL ZHRRAMBRICLEDY | HREMKEBONAL VoL BB L OEICEERNEINL TV D

INET, A= b7 7 F YV —ABRICHLERRT L LT, F2004— 7 7 ¥ —BJ# (autophagy-related, Atg) %
VRIVBREESNTE R, AtgX VX7 BT, WL O OfiEa =y My END, A— b7 7 V—0FEICH
W, INRDDAtgX R EREEL =y DT EICHEEE R o TEMT D Z & T RN EF ICpre-autophagosomal
structure (PAS) EIFIENDMBERZBEL, A — b7 7TV —LOBREEN T 5, &A— 77V — D0 THEICH
THMEMENNCHED LN TEER, A= 7 7 TV —ABRICB T 2 RANREBHEEZ S50, REZO2FUIH
LN ENTWARY, ZEXFF UL U RIETHDAEI2IE, 2 EXFF UHOMIGRER TAtgSD V) P U I A
L. Atg5& Atgle & O EER %4 L CTAtgl2-Atg5-Atgl 6B &K (Atgl6E G E) BT 5. PASICREL L= Atgl6
BEERIT, ALK 2EXFF UKL U RIBETHDIAEDREEICITIHB W TEMR L LTHREL, Atg8E KA T7 7 F ¥
NVEH ) =T I (PE) L OREAERET D, Atg8-PEF A KIL. PASE L ONRHERE ¢, FREEME O fE & BEB) - 5
fh, FEFEDH LV NRITBERANT AT HA— b7 7 TV — KRNIV ADEO 7T ¥ 72— L THLEET 5, 7
B Atg8-PEF AL O R ZE M) 22 Hl 4 & 48 5 Atgl6 A RIL, A — b7 7 P —ICB W Tl CTEEREH Z R/ LT
W5, BEiNG, mRATZ 7 FINA v b= (PD)3-F T —BEEERNT L HPASICEIT HPI3-U i (PI3P) DREAL
DAglOEEERDPAS~DRTEICEE TH DL I ENMBNTW, Eloikit, PBPHEG X /X7 HEThH D Atg2 1R
Atglo L BHAHAAERA 32 Z & C, PI3P ITHKTF L CTAgl6eE AR APASICRTEAIE DL Z EARE SNz, LaLen
By ATG2I R KRB W T H Atgl 6 EE R DPAS~D REB LI OVA — F 7 7 V— OIEHIXBEICHER L2 &b,
Atgl 6 G IR ZPASIZRTEAL S E D RMD A N = X LA DFEENR R I N Tz, ABFE T, H2EBERESaccharomyces
cerevisiae%f)ﬂb"f\ Atgl6E AR OPASRTELEEN Z MR- 22 L 2 BN E LTz,

—hT7 V= EFE L BBRL D AtgSERELRE L TEESIT 21TV, Atgl6BE & E E B ER T 5 54N

T & LT PASUDE'tiz%%ﬁ/EJZTZ)Ath%’E KoY 7=y FEBEKETE L, HRBERBEMAITICE > T2 OBEA R

FH A AEH % R R COMAEERIE, ) A—F 77V —OFBHEIEALTEZD2 2 L, () MESEOEME LT L
T5 2 L. (iii) %E%w)Atgl%ﬁ %m%iofﬂbﬁkﬁ'ém/ﬂt GlRELE LT L bl EHLNILE, 2. 2O
WHWEAERANAG 2O 2 EXFF U R AL CONKRMER AT L TREZ D Z 2 RANWE Lz, 61T, Z OAtgl A K-

Atg12[fFH E/ERH 1. PI3P-Atg21-Atgl6[MIFH A/EM % /3 2 1R & B IC Atglof & %@PAS«O)F,WWK%% 35z
kza‘:ﬂﬂ%rb: L7z TROHORBEOWVWT NN FE2RBEETH, Atgl6BEAERDOPASREL LI VOA— 7 7 P — (Er

FARNCIER T DI E D2, MRKEZRBICHESE S &, Atgl6E AR DOPASREB L OA4— b7 7 P —F M
*/\blﬁ’%zbhf:o Tz, AtglEAIR-Agl 2B EER 20 L CTRELT 5 Atgl6B A K121, Atgg-PE@ﬁ,Em“éEsﬁ%
RELTOMEITNMA T, AtglEERICL Z2PASO BREGRARIET D2H &R NS bR A L, LEo X
2T ARBFFEIE, Atg16%’EA{ZI:%PAs RS EDH T A D= AL L Agl6BE A IROF =72 iEZ2 M L, 4 — b
77 3V — ABRICB T DR (nucleation) D AT v F D4y FHERE O MR A K& S Bl SH -,
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Autophagy is a bulk degradation system highly conserved in eukaryotes, in which double membrane vesicles
called autophagosomes sequester various cellular components and deliver them to lysosomes or vacuoles. In
yeast, more than 40 autophagy-related (47G/Atg) genes/proteins have been identified, among which 19 Atg
proteins are required for autophagosome formation under nutrient starvation conditions. These “core” Atg
proteins compose six functional groups and localize to the pre-autophagosomal structure (PAS) in a hierarchical
manner in response to starvation.

Atg8 conjugation to phosphatidylethanolamine (PE) is necessary for autophagosome formation. The Atgl2-
Atg5-Atgl6 complex (the Atgl6 complex) promotes Atg8-PE conjugation at the PAS. Recently, it was reported
that Atg21 binds both Atgl6 and phosphatidylinositol 3-phosphate (PI3P) produced at the PAS to target the
Atgl6 complex to the PAS. However, the localization of the Atgl6 complex to the PAS and autophagic activity
are not completely abolished even in the absence of Atg21, suggesting the existence of an unknown mechanism
for localizing the Atgl6 complex to the PAS. In this study, I aimed to elucidate the PAS localization
mechanism of Atgl6 complex in the budding yeast Saccharomyces cerevisiae.

To this aim, mass spectrometry of Atg5 immunoprecipitates was performed to identify proteins interacting
with the Atgl6 complex. Proteins detected by mass spectrometry contained multiple subunits of the Atgl kinase
complex that serves as a scaffold for PAS formation. Co-immunoprecipitation analysis confirmed the
interaction between the Atgl6 complex with the Atgl complex. I showed that this intercomplex interaction (i)
depends on induction of autophagy, (ii) requires the formation of both of the complexes, and (iii) requires the
supramolecular assembly of Atgl complexes. I also found that this interaction occurs via the N-terminal region
of Atgl2. Using an Atgl2 mutant lacking this region, I revealed that the interaction of the Atgl6 complex with
the Atgl complex mediates the PAS localization of the Atgl6 complex along with the previously-described
mechanism dependent on the Atgl6-Atg21 interaction. When both of these mechanisms were disrupted, the
PAS localization of the Atgl6 complex was completely lost, and these cells showed no autophagic activity. In
addition, I found that the Atgl6 complex targeted to the PAS via the Atgl2-dependent mechanism not only
promotes Atg8-PE formation but also facilitates PAS scaffold assembly by the Atgl complex. Thus, this study

elucidated the new mechanism of the PAS localization of the Atgl6 complex, and progressed our understanding

of the molecular mechanism of the nucleation step in autophagosome formation.
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