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Identification of proteins involved in the transhilayer movement of
sphingomyelin
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Sphingomyelin (SM% is a mammalian lipid mainly distributed in the outer
leaflet of the plasma membrane (PM). We show that peripheral myelin protein 2 (PMP2) can localize at
the PM and controls the transbilayer distribution of SM. Genetic screening with genome-wide small
hairpin RNA libraries identifies PMP2 as a protein involved in the transhilayer movement of SM. A
biochemical assay demonstrates that PMP2 is a phosphatidylinositol 4,5-bisphosphate (P1(4,5)P2)
-binding protein. PMP2 induces the tubulation of model membranes in a PI1(4,5)P2-dependent manner,
accompanied by the modification of the transbilayer membrane distribution of lipids. In the PM of
the PMP2-overexpressing cells, inner-leaflet SM is increased whereas outer-leaflet SM is reduced.
PMP2 is a causative protein of Charcot-Marie-Tooth disease (CMT). A mutation in PMP2 associated with
CMT increases its affinity for P1(4,5)P2 inducing membrane tubulation and the subsequent

transbilayer movement of lipids.

PMP2  PI(4,5)
P2



PS

PS PE

SM
SM
P4-ATPase

(1) SM
SM

SM

(2) SM

D

NBD-SM

3) SM

D

(1) SM
PMP2
(2) SM

PMP2
SM

SM

PE

PC

12%

HelLa SM

in vivo
NBD-SM
invitro
NBD-SM
NBD-SM

SM

10

peripheral myelin protein 2

PMP2

flip
NBD-SM flip

PC
SM
P4-ATPase
SM
SM
PMP2



SM

PMP2
PMP2 4,5- PI(4,5)P;
PMP2 PI(4,5)P;
PMP2
P1(4,5)P
PMP2 PI(4,5)P,
flip
(©) SM
HelLa PMP2 PMP2
PMP2
PM P2
PMP2 PMP2 PI(4,5)P,

SM



94
2022
735 738
DOl
10.14952/SEIKAGAKU.2022.940735
Abe Mitsuhiro Makino Asami Murate Motohide Hullin-Matsuda Francoise Yanagawa Masataka Sako 37
Yasushi Kobayashi Toshihide
PMP2/FABP8 induces PI1(4,5)P2-dependent transbilayer reorganization of sphingomyelin in the 2021

plasma membrane

Cell Reports

109935 109935

DOl
10.1016/j .celrep.2021.109935

Kuwashima Yutaro Yanagawa Masataka Abe Mitsuhiro Hiroshima Michio Ueda Masahiro Arita 22

Makoto Sako Yasushi

Comparative Analysis of Single-Molecule Dynamics of TRPV1 and TRPV4 Channels in Living Cells 2021

International Journal of Molecular Sciences 8473 8473
DOl

10.3390/ijms22168473

Akiyama Momoko Ueki Ryosuke Yanagawa Masataka Abe Mitsuhiro Hiroshima Michio Sako 60

Yasushi Sando Shinsuke

DNA- Based Synthetic Growth Factor Surrogates with Fine- Tuned Agonism** 2021

Angewandte Chemie International Edition

22745 22752

DOl
10.1002/anie.202105314




Ueda Yoshibumi Abe Mitsuhiro Ishiwata Toshiyuki Ozawa Takeaki 611

Sphingomyelin localization in the intestinal crypt surface 2022

Biochemical and Biophysical Research Communications 14 18
DOI

10.1016/j -bbrc.2022.03.128

Abe Mitsuhiro Kobayashi Toshihide 100077

Imaging cholesterol depletion at the plasma membrane by methyl-p -cyclodextrin 2021

Journal of Lipid Research

100077 100077

DOl
10.1016/j . j1r.2021.100077

Abe Mitsuhiro Kobayashi Toshihide 1310
Imaging Sphingomyelin- and Cholesterol-Enriched Domains in the Plasma Membrane Using a Novel 2021
Probe and Super-Resolution Microscopy
Adv Exp Med Biol 81 90

DOl
10.1007/978-981-33-6064-8_4
Sato M, Aoki-Saito H, Fukuda H, lkeda H, Koga Y, Yatomi M, Tsurumaki H, Maeno T, Saito T, Nov;33(11)
Nakakura T, Mori T, Yanagawa M, Abe M, Sako Y, Dobashi K, Ishizuka T, Yamada M, Shuto S, Hisada
T.
Resolvin E3 Attenuates Allergic Airway Inflammation via the interleukin-23-interleukin-17A 2019

Pathway

FASEB J.

12750-12759

DOl
10.1096/Fj .201900283R




Yanagawa Masataka Hiroshima Michio Togashi Yuichi Abe Mitsuhiro Yamashita Takahiro 11
Shichida Yoshinori Murata Masayuki Ueda Masahiro Sako Yasushi

Single-molecule diffusion-based estimation of ligand effects on G protein-coupled receptors 2018
Science Signaling eaaol917
DOl

10.1126/scisignal .aa01917

15 16

2022

45

2022

91

2022




2021

https://ww.riken.jp/press/2021/20211110_1/index.html
2018
http://www.riken.jp/pr/press/2018/20180919_1/




