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Functional elucidation of the endoplasmic reticulum-mitochondria encounter
structure (ERMES) complex
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Recent studies have shown that different organelles physically bind to each
other to form an organelle contact site. Organelle contacts are physiologically important because
they are associated with diseases such as neurodegenerative diseases, but their functions are not
well understood. In this study, we investigated the function of the ERMES complex that physically
binds mitochondria to endoplasmic reticulum (ER) and revealed that the ERMES complex plays an
important role in transporting phospholipids between mitochondria and ER. We also showed that the
ERMES complex is functionally related to the degree of lipid unsaturation.

ERMES



2009

ERMES
(MCS)
Kornmann et al., Science, 2009 ERMES
ERMES
ERMES
(Kornmann et a., Science, 2009, Nguyen et al., Traffic, 2012)
ERMES
ERMES
(MDERMES @ERMES
ERMES
In vitro ERMES
ERMES
ERMES MCS
ERMES
in vitro
14C-Serine 30
(PS) PS
PS
(PE) PE
(PC) ( A) PS-. PE
-PC
ERMES in vitro
ERMES
ERMES
ERMES Mmm1
SPT23, MGA2, YOR228C, YGR250C
Spt23  Mga2 OLE1
YOR228C ERMES Mdm10
MCP1
(Tanet d., J Cell i, 2013) YGR250C
(Buchan et
a., J Cell Bial., 2008)
ERMES Mmm1
ERMES ERMES
YGR250C (RIE1 (Restoration of Impaired growths of
ERMES-lackingcells 1) ) ERMES
OLE1 ERMES
In vitro ERMES
14C-Serine
14C PS
PE, PC 1B, WT
Total PS (PS/Total)
1B, C, D PS PS PE PC



PS ERMES

Mmml Mdm12 PS =PS
D ERMES PS
PE (PDME+PC)/PE
Mdm12 Mmm1
E PE ERMES
PE o
2016 Scientific Reports
Mdm12 tail-in Mmml Mdmi2
A B
WT mmmiA mdm12A
+CTP +Serine +CH; +2CH3 10 20 30 40 10 20 30 40 10 20 30 40 min)
ER PAI.»—BRE'-»PS-: :-PE» PC PDME
Cytosol -
oM[ i i |
IMS Ci ewe L R L L=
Psd1) =
M "~ PE -
Matrilx U ! ...,.... e ]PS
el - - - oc
C D E
120 120 12
_ Total PS/Total o - (PDME+PC)/PE
5 100 e §100 £1007 o \wr %
§ o 2w Lo mmms b
T 60 g 60 ~ 26
= a0 40 440 /
g o WT * e, B
= 20 * mmmiA 20 o 204
o mdm12A i ol
0Ll 0 _ 20 30 40 0 0 _ 20 30 40 0 10 _ 20 30 40
Time (min) Time (min) Time (min)

E1 ERMES#EA&&X/MRENSSFAVFYTAD
RAT7FUILEYL (PS)DEHXIZEET S

2018 Journal of Cell Biology

ERMES
Mmm1 A

SPT23, MGA2, MCP1 , RIE1

Mmm1
ERMES
ERMES
ERMES
B mmm71A mmm2A mdm10A mdm12A
(CL) _DIC_ mGFP  DIC_mGFP _DIC_ mGFP DIC_ miGFP
R| el WT ~ : ‘._..1\' ,_‘ :’\‘ \
Mmm1l CL =] = — 4 .
vector ‘_.i_i'; | _:(‘, /} I
Riel spT23 (% \; e
ERMES —j} A e
~O ).f'r 2
MeA2 4 ﬁ O, G D h:‘
Riel L ikl — 2 e
yorzsoc [ / Q ) '.?‘
Spt23  Mga2 MeP1 | | 4 , e <
OLEL(A9 KA - )~

M2 MmmiREHBEOZIILFIE—HTLyH—BEFIL,
fh DERMESHE & (R iZ R A FRIEME DR IEFEEE S KU
ShOVRYTHREREERSMICRIESE S



) GPD ERMES

CL
Spt23  Mga2 OLE1
Mga2 ERG5 Cc-22
ERMES
A ERMES
2016 FEBS Letters
CL Olel
Riel ERMES
B A mmmiA mdm34A
BF mtGFP
: ' o oe®4100080 8

3r°C
mdm10A

mmmiA mmmz2z2A mdm10A mdm12A WT
v [ oo - |
e B sor W |
roracvectr R N DN B -’ R

E3 RiellZMREES LUSFaFUTREHFICHATEN

mmmiA mdm34A
BF mtGFP BF  miGFP

4 EEFAMEBROBRERERICKY,
ERMESH#E SR AT XEMRED
KHEAENESIZEETS



10 10 0 4

Obita Takayuki Kojima Rieko Mizuguchi Mineyuki 1998

Crystallization and Biophysical Approaches for Studying the Interactions Between the Vps4-MIT 2019

Domain and ESCRT-111 Proteins

Methods Mol Biol. 175 187
DOl

10.1007/978-1-4939-9492-2_13

Tamura Yasushi Kojima Rieko Endo Toshiya 1949

Advanced In Vitro Assay System to Measure Phosphatidylserine and Phosphatidylethanolamine 2019

Transport at ER/Mitochondria Interface

Methods Mol Biol. 57 67
DOl

10.1007/978-1-4939-9136-5_6

Kojima Rieko Kakimoto Yuriko Furuta Shiina Itoh Kie Sesaki Hiromi Endo Toshiya Tamura 26

Yasushi

Maintenance of Cardiolipin and Crista Structure Requires Cooperative Functions of Mitochondrial 2019

Dynamics and Phospholipid Transport

Cell Reports 518 528.e6
DOl

10.1016/j .celrep.2018.12.070

Kakimoto Yuriko Tashiro Shinya Kojima Rieko Morozumi Yuki Endo Toshiya Tamura Yasushi 8

Visualizing multiple inter-organelle contact sites using the organelle-targeted split-GFP 2018

system

Scientific Reports 6175

DOl
10.1038/s41598-018-24466-0




Kakimoto Yuriko Tashiro Shinya Kojima Rieko Morozumi Yuki Endo Toshiya Tamura Yasushi 8
Visualizing multiple inter-organelle contact sites using the organelle-targeted split-GFP 2018
system
Scientific Reports 6175
DOl
10.1038/s41598-018-24466-0
Kawano Shin Tamura Yasushi Kojima Rieko Bala Sigin Asai Eri Michel Agnes H. Kornmann 217
Benoit Riezman Isabelle Riezman Howard Sakae Yoshitake Okamoto Yuko Endo Toshiya
Structure-function insights into direct lipid transfer between membranes by Mmml1-Mdml12 of ERMES 2017
The Journal of Cell Biology 959 974
DOl
10.1083/jcb.201704119
Miwa Kohei Kojima Rieko Obita Takayuki Ohkuma Yoshiaki Tamura Yasushi Mizuguchi Mineyuki 428
Crystal Structure of Human General Transcription Factor TFIIE at Atomic Resolution 2016
Journal of Molecular Biology 4258 4266
DOl
10.1016/j . jmb.2016.09.008
Kojima Rieko Kajiura Shu Sesaki Hiromi Endo Toshiya Tamura Yasushi 590
Identification of multi-copy suppressors for endoplasmic reticulum-mitochondria tethering 2016
proteins in Saccharomyces cerevisiae
FEBS Letters 3061 3070

DOl
10.1002/1873-3468.12358




Kojima Rieko Endo Toshiya Tamura Yasushi

A phospholipid transfer function of ER-mitochondria encounter structure revealed in vitro 2016
Scientific Reports -
DOl
10.1038/srep30777
Kojima Rieko Obita Takayuki Onoue Kousuke Mizuguchi Mineyuki 428
Structural Fine-Tuning of MIT-Interacting Motif 2 (MIM2) and Allosteric Regulation of ESCRT-111 2016
by Vps4 in Yeast
Journal of Molecular Biology 2392 2404

DOl
10.1016/j . jmb.2016.04.007

16 0 0
2017
2017
in vitro PS ERMES
89

2016







