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WIEER R OME (J£30) : In autophagy, sequestration of cytoplasmic contents by a newly
formed double-membrane structure called the autophagosome is the most fundamental
process. Lipid composition of the autophagosome is still largely unknown; but form electron
microscopic analyses, it has been speculated that the autophagosome is rich in some
unusual lipids such as sphingolipids. In this study, we discovered that sphingolipid
synthesis is required for proper progression of autophagy. We also suggested that
inositolphosphoryl ceramide is involved in autophagy among several sphingolipid species
in yeast. We next tried to reveal the process in which sphingolid is actually involved. Two
ubiquitin-like conjugating reactions are essential for autophagy. Sphingolipid was not
essential for these reactions. Sphingolipid synthesis was not required for the construction
of the PAS a peri-vacuolar structure where autophagy-related proteins assemble, either.
Maturation of vacuolar hydrolytic enzymes was not affected by inhibiting sphingolipid
synthesis. Sphingolipid is considered to be involved in other processes in autophagy.

AT TERR
(GEHHAL : 1)

[ERESES [l e 22 o gt
2009 4 1, 900, 000 570, 000 2, 470, 000
2010 4% 1, 600, 000 480, 000 2, 080, 000
R
R
FEE

=6
o

it 3, 500, 000 1, 050, 000 4, 550, 000




WF9Eo B - AWy
FHOFE O3 F - fIH - AEME: - BEREAEMLE

X —U—R:JBE, YoV E, A= T 7=, HURTELR, AT A

R B AA S R D75 =
ﬁ~%77/ TEEAEMICRTE SN
WMV RS DR AT L TH Y | FEIFEO
VAT NDOIRIRLT | X IREFRO TBLIZ
%ﬁﬁbfwé F— 77 O—DHEp T o
1 ) O 5 b el N i AN
;5iéﬁﬁkflwﬁnﬂﬁf%éobw
L, ZOBEEMLITEB A T 7Y —
ADNFEARCOAE G E 7 & FARM 7o R
BIFEAENRRMOEETH D, BEMKE
BETIE, A— b7y IV —ARE, ok
R LT 720 . U VIRE ORI #I L2
XN, ZOZEnL, A— 77—
LRI IT RO EHE G RIEE CH D 7
Vtwa U U NREUS ORI IRE (A7 4 v
TfRE R L) NEEICEENDREERD -
7o, A7 4 IARENRA— T 7 U—IZE
I 2038 9 IS o TN ooz,

2. WHEOHM

AWFZED BHYIL, EAICHIFEES N TWD A
— N7 V—EZ B TR, b D
—HOFEETHLEES FEUY NiIcA—
N7 73— AOBERELZHGNZT S
HEAME LTS, 5'6”?0)5@@\ AT 4
IAfEEIXA— b7 7 P — 5T S AR
DRENTVNDHDD, %@ﬁ%mowf@
REDERGINE N, FT-HEE OFTBIFER
XA 7 ¢ v TNRECEE T 2 Hk 0 el & &
BLTWb, ZZCTRESTOIH, A7 4
v ANEEICHRICE S R Y T CHFgET B,

3. WD FHkE

BE D105, FRCAT7 4 o IREICE
HL, A7 4 v afggéA— 77 —0H
HWERSTe, A7 4 U IREOREN DL
BB T BENR G 7o HEFEERE & £ 70k &
L7, A— 7 7 O — O ITE AW TR
SHREFEENRTWEEEZLN, A7 4T
BAMREBHELITEAEPREFEESR TS, i
ST, HHEEEREZAWTEONT- MR Z %
b5 Z LiIFFEETHA EEDbNE, A7 4
VAREEANRARD O B, Ein KBNS FEEAR
R IR T KR AR Lo, EFICHA
TR A R 9 2 BESRIT, RERAOBEE A2 H
Wiz, ZOREIC, AT 4 v ANEE AR DB
BEZfZIE X E-RRE T, ERREHMICLY
= b 77 V—%FEL, A= T 7Ok
M A BEIREEBLER 3 X OVE LRI X 0

HE L7,

N NIl A GV E ) = e el
T L, BEEZ LR B ORRSGE, B
Wric k apae A 4 7y TR L, B
WY R NERET DRI O PAS &I
IEN D HEEOREIL, Z O Z T AtglT
OHEFRECREm L 7=,

4. MR

REOEEAT 4+ AfE TH D IPCDE
A F— L F NP A(AbA) TRET S &
F— 77 V—DBEFCMH IS FEL R
HLiz (K1), A— 77V v I RT 4 —
M T CBIET L L. TOEBNELT D
LRI ENWA— T 7 TV — LAOEIEN
#HN L TNz, IPC 1. MIPC, M(IP),C ~& &
LIZREtEns N, Zhbodkis4+— b7
7 VIR E T R hoT, TOTEND,
BEDAT 4 AFET 0 H IPC23A— K
77 V=BT HEIYO THL NI

277,

WT 0.5 ug/ml AbA  WT 1.5 pg/ml AbA

100 100

80

o]
=]

60

[}
o

40

N
o

20

N
o
o

Cells with autophagic bodies (%)

Cells with autophagic bodies (%)

T

0

AbA - 05 15
(ug/ml)

E1IPC ERlEA— 77—

AAM&ELK%@TM #F—

zﬁb‘uﬁ%k/ﬁd\b RKETEHN
B A—FIF7IVIRT 41—

E'JALi AbA T IPC & {2IlE T+

ZDBDAHEI T 5 MIPC, M(1

(cs 1Acsh1A 5K U ipt1h) ClgA—
RIS EE CTH ol

W
[g14A
Y cshi1A
ipt1A

S
H
Jﬂﬂ} at
s
\:'[‘“F csg1A
!
S
wﬁ
i
Sa

r\l
B
i
C
RART!
<
N
2]
S

RASEL]
N
N
\
b
NN
%wo
\1
N

|
S

Ny
Sty
J
ey

RN

I

B

fll

el

S

&
il

[
S
e
:I/E{’
A




A7 4 v ANREIL, BRHE LRSS & REE
(BERECIEEICIRFEL 26 OIEHFHIENLER)
W Heb YT I REKERERET D, £
HE LA ROWERERTHL Y &L
X M A NV—CoA DFEE % I U AT (Myr)
THETZ LA — 7 7 P —IEERBEE I
BT L, £72. WmEHIEMIRGRICHMAET
»7% PHSI I TORB A Y v VA 7T 5
VAT AW TR E SR O A R =
IEEREZA, = b7 7 P—iEENET
L7, TRHDORERIT, HAA7 4 v TFE
ToH D IPCHNIEF A — 7 7 ¥ —IHMEIC 4
FThHDLEVWI DR L KT 5,

WRIZ, A7 4 A/ERA—F 77V —D
COFBRICELET 205~ T2, Atgl2 &
Atg8 X, 2 EXFF UHRH VXV ETHY | i
KIIZENEI Atgh, KA 7 7 F VNI H )
— T I EAREREIEKRT 5, Ebb
DFEERIEZbA— 7 7 V—ICHETH
5o ADA R0 Myr ZIRIMLTAT ¢ I/EA
RAEEIESHTRET, I L OEERER
HLZEZA, EELLEFIZER I T
oo ZOZEMNL, A7 4 AREIF. I
D OFEERISMZII AT 2 WENRREN
oo Flo, A— b7 7 U—BE# KX LRI ER
£ M T 22 ® kR &I oo o
pre—autophagosomal structure (PAS) DL
. TORHMETHD AtglT ODERETE=F —
Lz T25ERA7 40 TREEKREELSHE
25T, Atgl? S PAS ICERL TEHY .,
PAS DERETERRICIZA 7 ¢ v IREE N MET
IR WEREL IR o7 (M 2),

mock AbA (0.5 ug/ml)

Myr (3 uM)

K2 R7«JEEEMIE PAS OB
(I3 BBETIE L

AbA > Myr SLEBIC K > T#H PAS DEBTH S
Atg17 DERBICTIEFEN EH o fee /N\—IE 5 um

WIZERWA— 7 70— —FTH D
Cvt BRI % FE AT Cdb> D Apel DRI~ D% &
FAUHE UIWT CREMi L7, 35 & Apel @
YT, AbA <> Mry MLERIZ X 0 | S/l X
NER, REREBIR LN DT, TD
M, A7 4 AREIL Cvt BRI H D
BRIEBMGIT2LODOMETIIRNI ENy
Molo, Cvt REETIE, A— b7 7V — &5
L L 72 BB HE C Cvt /N 2SR S AT~
CHIEIND, FFICA— N T 7 U—FEERIC
X, A—F 773V —AIZLE>TH Apel IX

W~k snsd, Cvt /MMEEA— 7 7
TV —=AED b ENWED, AT 4 v TFE
AR AL LTRIET, hEanAd— 7+ T
V— LN ENTZHETH . Apel OBEID
IIRE BN h-oT2 EHHI LTV 5,
F o, RO fREESE 2 Bk L, 1EPEAL
TAH5 o7 r7—E8THD Pepd HHD
ﬁ%ix74xnﬁgém%ﬁ¢é@f%
WL Z > TR Y | R OINAK S fRTEE
%tﬂfvé%#rwéﬂtox74
/ﬂﬁ“ I, IO ORI OE Yy TH
—h 77— ELTWEDTHA D,
— . A= 7y —FEEORT A
NEE A% BEEk L=t ) >, 2SI F
ftds T OESEERLZHAVWTENLE, BT
REITE O E T CARBRER T ME, *
DKL L~ > T, RO 7 o=
BEIZIX 5 DOV T XA TINGFHET D, A—
7y V—FERL, YOV T AL TDORT
4 ABEDOERBITLE L TV DN E T
72 A KBILL SRR BIEWZ A7 (A
2AT) DEREL W, ZOXA ST F
— h 7 7 U IEFERITIL I~ A S —
ROTHETHD, 5%IT. ZOXATD IPC
WA= N7 7 V5T 5T HE-
TW TFETH D,

5. TERFELRmILE
(WroefiRE . Mo
(ES )

Gy R K ONEHERTSE A 1

UGdEaEamse) G144
(D Obara K and Ohsumi Y (2011) PtdIns
3-kinase orchestrates autophagosome
formation in yeast. Journal of Lipids
2011:1-9, EHAH

(%R Gt2 M)

O B WEE, DN Eh, K 2, =
FHBISE BT A AT ¢ v IREOEE],
H AR 2 A iEIE S S 134 [RIfil< | 2010
H£5H 8H~9 H., LR

@ W WEE, DB £, AR Aﬁiﬁﬁ P
BERWEA— 77 O—FEICBITA A
74/3Wm@% EfiEtT. % 51 [°l A ARHE
BAAFEA 2009457 A 30 H~31 A, 4
HE

(%) Gtofh)
(PE KA PEME]
OiiRdL (Gt o f4)

OBtk (G0 14)



(£ D)
BB _R— U
http://www. pharm. hokudai. ac. jp/seika/in
dex. html

6. HFFTHEAR

(D) WFgekERE

/NEC 41 (OBARA KEISUKE)

AeHEE K% - KBS FEFZERE - Bh#
Fget2& 5 « 30419858

() Wrgesr
mL

(3) AL
mL



