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Abstract

have become an emerging issue in mitochondria research. Dozens of proteins are recruited within the contact,

Physical contacts between mitochondria and endoplasmic reticulum, also referred as MAMs,

including mitofusion2, IP3R, grp75, PACS-2 etc., which provide structural basis for cell signaling. Especially en-
riched in phospholipid synthases, MAMs are believed to be fundamental to lipid metabolism. It also has been rec-
ognized that mitochondria uptake Ca*" preferentially from the microdomains of elevated Ca** concentration that ex-
ist around these contacts. Besides, it has been found that some cellular processes such as apoptosis are related with
mitochondria-endoplasmic reticulum physical coupling.

Key words mitochondria; endoplasmic reticulum; physical coupling; calcium signaling; lipid metabolism
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Fig.1 Schematic representation of the physical coupling between mitochondria and endoplasmic reticulum
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Table 1 Proteins and complexes involved in mitochondria-endoplastic reticulum physical contacts
Y NN HABSRKEEY AR S
Functions Proteins Notes
Physical tether mitofusion1/21%6:4647] Physical tether in mammalian cells
MEFEN1/2 form dimers between endoplasmic reticulum and mitochondrial
outer membrane
ERMES® Complex composed of Mdm34/Mdm10/Mdm12/Mnm1; physical tether
in yeast; interacts with Gem1
Grp75™% Forms a complex with IP3R and VDAC
BAP31¥! Interacts with Fis1 physically

Ca” signaling

Lipid metabolism

Mitochondrial
morphology

VDAC, MCU, RyR IP3R,

SERCA!*]
Sigma-1RP!
Calnexin, ERp44
S100B!*

PACS-2P"

Presenilin-2!'"!

FACL4, ACATI, PSS1/2,
DGAT2!""!

Drpl/Dnm1M"¥

mitofusion1/2564¢!

Channels or pumps for Ca®" transport; physically or functionally coupled
within physical coupling

Sigma-1R interacts with Bip; regulates Ca® release of IP3R
Ca”"-binding Chaperonin, enriched in physical contacts

Calcium binding protein, interacts with SERCA

Gene knockout causes mitochondria fragmentation and uncoupling from
endoplasmic reticulum

Enriched in MAM, related with AD
Lipid synthetase, especially enriched in MAM

Essential to mitochondrial fission; Recruited, when fission is started

MFN1/2 regulate fusion of mitochondria
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