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Advances in the Organelle Interactions Connected by

Endoplasmic Reticulum

Yan Bing, Hu Junjie*
(National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract The endoplasmic reticulum (ER) in eukaryotes is a continuous membrane system that is
connected by sheets and tubules. It plays critical roles in protein and lipid biosynthesis and in the regulation of
calcium homeostasis. Membrane contact sites (MCSs) are formed between the ER and multiple membrane-bound
organelles through protein-protein and protein-lipid interactions. These contacts are involved in physiological
processes such as material transfer, signaling transduction and membrane dynamics. Defects in ER-mediated

organelle contacts are linked to pathogenesis of several human diseases. This review summarizes the molecular
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mechanisms and potential functions of the interactions between the ER and other membrane-bound organelles.

Keywords

FZA R 7R T B A A T R SR A
I i 25 74 (organelles), WI4H i 4% i (nuclear envelope,
NE). P Jii M (endoplasmic reticulum, ER). & 7K #&
1R (Golgi)~ Z&Hi A (mitochondria). ¥& EE{A (lysosome).
A& (lipid droplet, LD). i L ¥ EE {4 (peroxisome).
N Zr 8 (endosome) 5 o 31X & i fls B0 49 147 0 241 i 465 4
WL RN T 20 M P AR 2o 4 B A S0 1) ) A7 A 48
J 3 B 1R — AN AN ST X Z A A ], fRUE T 20
PN T AR B B = AR E IS AT . FEAR K — BN [A]
N, O 4 I 2% D e AT T K S Tl e s — A SZ 1K) 45 4
JETE, AV J 4 25 ) 22 TR] 1R S 156 A 3 THOA 4
A= BRI B ) B R0 . 2% B I R IR R R
A7, ANF B 40 8 2 18] AT DAZE T4 B AH B2, $5 [
RAIFAH R AE BT RE o AR SO Bl S8 N o X — B 22
2 W 45 A et TR A N T e v 5 DL A HOCER [ 40 i 2
AR T AT £R R

| EREEENHREE

T 0018 0 2 JE P 200 B T (18] — o 2 S (1) 3 v
773 AR AR B A S B R A A M R
H AR, SERE Ffia . N IS S) .
FEF) F 32 5 H A e RO 8 A i ) o A v, AT AR
TR T AN 7] 1R 48 P 28 i 2 TR 2 A B 4 1) 4 fll
T G i 30 DR AR MR [R) AT PR R 25 (24930 nm), EIAS
RAENERRLE, AR 15T IR A H AN (1) B A5 1 42,
FRATTH X ol 4 B 2% < TR) 3 o i 42 Ak 37 55 (membrane
contact sites, MCSs) & A= (A FLIE R B N 41 ff 2% H
{E (organellar interactions)!'?,

I8 25 V5T 4 S AR A A R s 20 A R R A
FSUZRHA R A e AN, 8k 8 22 1 400 1 2% B A D7
ORI 402 AN P2 B A W70 B I AL
HITIRELE A, VF 2 A A= BRYE 3, ands A AR TR 1 %
iz, USRS AW R E5(5 5 RS, AR
AN TR] 0 2 #8522 TR U T e, 3 2 3 1 ARG 1 %oF
N s EAE ORI . AR 40 i 83 vT DATE BB
ik A7 55T A g BRI B (BT 1A, A AT
VI AS e ElE 55 3 o A AT R TR s AR T
wEH-EEEEA-ER AT (EI1A), K, £
A U M EAME R EES S T 4iids 0

endoplasmic reticulum; organelle; membrane contact site; interaction

TERA . dipas AR BA m R s, RS
A fid (57 RT B AN [R] ) 2 -2 1 B - iR A
HARRIRA T (BFIARZRD); 1M A RIS A 5 42 i o7
A I AT DA H (R — 420 7 T8 AR AR RTORIE (R
1); BAeE BB A i 2 IRIE A AR R, =
EAF K 7 (K1B); R 2 B2 fil 7 5 B 254
Sk, BN S AR A ELAE R 2 AR B RN
JR A, B AR ik ) 75 SR BN =, AT BASE AR R EE K
PR T AR B0 ARG AL (B 1C) o 20 2% FL AR 1) e 6
WS RMBDIRERI AL, BRI, 35
VPRI R A . TR A TR IR R AL A 2 g
HIwE T, AR T BRAVE BRI 752 145 7 2 i i
AT TR R R R

2 NERELBEBEEERENEE
sEity

VAo ) LA A i L A K ) A B A, TR A
TEREAN B T X I, (EAM M 2 A AR I & el 8515
SREEIERRE TEENEH. RS W
J X ER R AR AN ED IR PR P 5 M i B . R P o Y
T e LA HOAZ B 1 X 38, 1) N 5 A MZ AR T
B PN TP T8 5 G 2 T R DX 285 25 4, e A A L
FH . AE R 4H N B R G A% O R A5y, PN Y
LRV IE i NS 5 & A 4r Wb Al iR i g iz, il
TP EIE R AR S T RS S RS, H
FEH, BT AR T DS IS 2 P 2 i 4 4 ST BRI

T ) ISP 5% LA BB AR O A L 4 Bh A ELAE Y
25, 5 20 B P AN [0 4 i 25 1A 78 ) 1 3 40 T E X sk o)
WK BRA —NBEAR, DRAIE T 20 R P 5 TOUAE R 3 B i
e e AT o 1T A R AT S A 6 L SR IR 4
A HAEM 2 B0 E 2

PSR T 25 RO AERF 52 21 2 Rl il T . R4
Jf R, A BT IR R S5 44 1) ELAR A AT 30~50 nm, 1XFliE
i PR I & ) %) T2 B 75 22 B £ I Rins(reticulons) LA
JREEPs(receptor expression enhancingproteins)ff] 7
BOBT. AR 20 i rhod 0k BT I RRAE R AT A AR
% [ IR N 5T X 25 44, 170 K 9% B Yop 1 p(REEP5/DP1
{14 [F)5 45 ) FIRtn 1 p(Ren ) [R5 £ 1) 76 44 41 3. 20 3]



VKA NSRRI DS I A ELAE BT et e

177

(A)

Membrane A

MCSs 1

Membrane B

(B)

Membrane A

Membrane A

Membrane B

Membrane A

MCSs 1 MCSs 1
e
Membrane B Membrane B
©)
Membrane A Membrane A
MCSs 1 MCSs 1
e

Membrane B

MCSs: fEHE AL o
MCSs: membrane contact sites.

Membrane B

1 AR EAERIBNTSHFE

Fig.1 Characteristic dynamics of organellar interactions
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Table 1 Molecular basis and function of ER connected organellar interactions

Al 45 4
Cellular structures

I3 EAF I R FUNIR B

Proteins and lipids

N TIRE

Cellular functions

Plasma membrane ER: STIM, VAPs, E-Syts, ORP5

Plasma membrane: Orai, NIR2/PA", SACI, PI"™

Mitochondria ER: Mmm1/Mmm12, IP3R

Mitochondria: Mdm10/Mdm34, MCU
Golgi ER: VAPs, OSBP

Golgi: PI™
Endosome ER: VAPs, ORPS, protrudin, SAC1, TMCC1

Endosome: ORP1L, STARD3, Rab7, PI"",

Coronin 1C

ER: seipin/Fld1p

Lipid droplets: phospholipids
Peroxisome ER: Pex30p

Lipid droplets

Store operated calcium entry, lipids transfer,
receptor tyrosine kinase activity

Mitochondria fission, calcium transfer, lipids
transfer

Lipids transfer

Calcium transfer, lipids transfer, receptor
tyrosine kinase activit, tubular ER mobility

Lipid droplets biogenesis, lipid transfer,

protein translocation

Peroxisome biogenesis, lipids transfer

PA™: EfIRER; PI'™: W IRMENLEE .
PA”": phosphatidic acid; PI"": phosphatidyl inositol.
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Plasma membrane

\\\\\

The ER network, including tubules and sheets, is shown in green. The interacting membranes include plasma membrane, endosomes, lipid droplet,

mitochondria, Golgi and peroxisome.

E2 ARMSHARBREEREE

Fig.2 Diagram for organellar interactions between the ER and other membrane-bound organelles
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