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E!uci?ation of the molecular mechanism sensing lipid asymmetry and transducing the
signals
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Lipid composition differs between outer and inner leaflets of the plasma
membrane, generating lipid asymmetry. Since lipid asymmetry is important for a variety of cellular
functions, living organism contains a system maintaining lipid asymmetry. Previously, we found that
Rim101 pathway responses to a change in lipid asymmetry and that Rim21 functions as a sensor. Here, we
revealed that the signaling events from Rim21 to ESCRT Il1 occured at the plasma membrane and
ubiquitination was important. Furthermore, we identified a novel factor Opt2 as a protein induced by a
change in lipid asymmetry in Rim21l-dependent manner. We also revealed that Opt2 was essential for cell
growth to respond to changes in lipid asymmetry.



PC
PE
PS
PI
PS
PS
PE
P-
ATP ABC
RSB1
RSB1
Rim101
Rim101
Rim21 Dfglé Rim9
Rim8
(Rim20 Rim13 Snf7
ESCRTO, I, II, 11 )
Rim101
Rim21 Dfgl6é Rim9 Rim21
Rim101
Rim21
Rim21
Rim21 Dfgl6é Rim9
Rim20

BERIERT RS
\\"i iz

oY Frmn AN
N Y

P-247 Rim8 ABC
ATP 7—# oY RFK—5—

Rim101

# RSB1, OPT2 etc. mRNAs

X1 FEEFEFT 2T E Rim101 B

Rim13 Snf7 ESCRTO, I, I, 1l

RSB1

Rim21

Opt2

Rim20 Rim8 Rim13 Snf7
C- GFP
RFP

DM5000B Leica
Microsystems

AID
AID auxin-inducible degron

Lasl7 C
AID LAS17
LAS17-HA-AID
3-
1
DNA
RNA MRNA Purification

Kit (Amersham Pharmacia Biotech) Poly
(A)* RNA 200 ng Poly (A)*
RNA  Low Input Quick Amp Labeling Kit
(Agilent Technologies) Cy3




Yeast (V2) Gene Expression
Microarray
Agilent G2565BA
(Agilent Technologies)
Feature Extraction
software (Agilent Technologies)

Rim21

Rim21 C
Rim21 C GFP
GFP-Rim21C
GFP-Rim21C
PE
GFP-Rim21C
Rim21 C
Rim21C
Rim21C
Rim21C
Rim21C
353 355
Rim20 C GFP
Rim20-GFP Rim101
20 90
Rim20-GFP
Rim21
Rim8
Rim20-GFP
Rim20

Rim21
Rim8 Rim13 Rim20
GFP
Rim101
Rim8-GFP Rim13-GFP
Rim8-GFP Rim13-GFP
Rim21
Rim8-GFP
20
Rim13-GFP 90
Rim8 Rim20 Rim13
Snf7  ESCRT-11I
Snf7 Rim101
Snf7

ESCRT-1 ESCRT-II

Rim101

Snf7 Rim101
Snf7-RFP
Snf-RFP
Rim21
Snf7
Rim101

Rim101

Rim21 Dfgl6 Rim9 Rim8

ESCRT Rim20 Rim13
LAS17-HA-AID
Lasl7 AID
Las17-HA-AID
Rim101
Rim101

Opt2



Rim21

lem3A
pdr5A RIM21
lem3A rim21A
RNA
OPT2
OPT2
lem3A opt2A
OPT2
Opt2
opt2A
Opt2
PE Duramycin  PS
Papuamide B
Opt2
PE PS PC
Opt2

Opt2 PE PS

2
Yamauchi S, Obara K, Uchibori K,
Kamimura A, Azumi K, Kihara A. (2015) Opt2
mediates the exposure of phospholipids during

cellular adaptation to altered lipid asymmetry. J.

Cel Sci., 128: 61-69, , DOI:
10.1242/jcs.153890

Obara K, Kihara A. (2014) Signaling events
of the Rim101 pathway occur at the plasma
membrane in a ubiquitination-dependent
manner. Mol. Cell. Biol., 34: 3525-3534,

, 10.1128/MCB.00408-14

5
Obara K, Rim21 senses alteration in plasma
membrane lipid asymmetry and dlicits the
signal a the plasma membrane in a
ubiquitination-dependent ~ manner. FEBS
-EMBO, 2014 8 30H—~2014 9 4

Opt2 . 66

,2014 6 11H~2014 6
13
.2013 12 3H~2013 12
6 , 36 ,
Opt2 . 86
,2013 9 11 A~
2013 9 13
65 , 2013

6 19H~2013 6 21 |,

http://www.pharm.hokudai .ac.j p/seika/index.html

@
KIHARA, Akio

@

©)
OBARA, Keisuke



