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Establishment of new identification method of the endoplasmic reticulum membrane
scramblases based on the amino acid primary sequence

Nakao, Hiroyuki
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Phospholipid transbilayer movement (flip-flop) occurs constantly and very
frequently in the endoplasmic reticulum (ER) membrane. However, ER scramblases, which are
responsible for the rapid flip-flop, have not been identified yet. In this study, we have assessed
the scramblase activities of various kinds of synthetic peptides, and demonstrated that the same
side positioning of strongly hydrophilic residues enhanced the scramblase activities of
transmembrane peptides.



EDEM1

nm 25

dithionite

2 Arg His

EDEM1

Arg His
pH 7.4
140 nm
0.2 mol% 1 mm
10
CsNBD-PC
37
a
68-88
Arg His 19
Arg His
Arg His
Arg His 3
Arg
His GIn

Arg Ala His

200-250

cD

Arg His
3 4 7

Arg His
Lys GIn

Ser Leu



4 Arg His
2
Arg His 3
Arg His

2

1 H. Nakao, C. Hayashi, K. lkeda, H. Saito, H. Nagao, M. Nakano, Effects of Hydrophilic
Residues and Hydrophobic Length on Flip-Flop Promotion by Transmembrane Peptides. J. Phys.
Chem. B, 2018, 122, 4318-4324,
DOI: 10.1021/acs.- jpchb.8b00298

2 R. Takaoka, H. Kurosaki, H. Nakao, K. lkeda, M. Nakano, Formation of Asymmetric
Vesicles via Phospholipase D-Mediated Transphosphatidylation. Biochim. Biophys. Acta -
Biomembranes, 2018, 1860, 245-249,
DOl: 10.1016/j -bbamem.2017.10.011

24
1
139 2019

2 -
- 139 2019

139 2019
4 Phospholipase D

139 2019

5

10 2019

6 T. Sugiura, U. Yoshida, H. Nakao, K. lkeda, M. Nakano, Quantitative analysis of
Secl4-mediated lipid transfer by using small-angle neutron scattering, Asian Biophysics
Association Symposium and Annual Meeting of the Australian Society for Biophysics, 2018

7 Amyloid-f3
130 2018
8 11
130 2018
9 11
2018 2018
10
Secl4 2018 2018
11
Secl4 40

2018

12

69 2018
13
69 2018
14
69 2018

15 Regulation of Secl4-mediated lipid
transfer by lipid-membrane environment 56 2018

16 Elucidation of phospholipid transport
mechanism of Sec14 homologues 3 2018

17 Kinetic analysis of phospholipase D activity
on phosphatidylcholine bilayers 3 2018

18
2018

19 Secl4
40 2018



20
40 2018
21 i
138 2018
22 Phospholipase D
138 2018

23 H. Nakao, Y. Sugimoto, K. Ikeda, M. Nakano, Scramblase activities of transmembrane
peptides depend on relative position of hydrophilic amino acid residues and their depth
in the membrane, 62nd Annual Meeting of Biophysical Society, 2018

24

flip-flop 55 2017



