PR 2R Acta Physiologica Sinica, December 25, 2021, 73(6): 931-939 931
DOI: 10.13294/j.aps.2021.0047  http://www.actaps.com.cn

&R

& B (occludin) Z I E A B 1547 VIR ST R

x| B!
2 AL 522 T B - AL 5T O U R AT, L3¢ 100069

-FX*@‘#U 5 7&%’:7%2:
N a2 N

W OE: NEAREEEEE AR N RSB R et F B T EEER . 14 B A (occludin) B v &%
EEEO TR ARRENED, FEATUE B AMEES: . 4RFEE . S SRS N s IR
ToR, BRI R SNIKEFEREA . BN s P A5 850 H I P R 4 I R TR R B P R N T R S, SRR S
PR AR JREE T LTI R . A MoccludinJAEM) 245 B occludinﬁrmlkﬁlj\]ﬁf%?)ﬁfﬁ)ﬂﬂ’ﬂ FE®. occludin
5 N R BRGSO 55 R R, B SRoccludin 5 L5 A B 35475 2 17) 5% 2 (O 7T 3k JR A — 453k

XA MAEA; mENE; HIrN
fESYES: R34

Research advances of occludin in vascular endothelial injury

DUAN Yan-Ru', DU Yun-Hui’, LIU Hui-Rong""
'College of Basic Medical Sciences; *Beijing Institute of Heart, Lung and Blood Vessel Diseases, Beijing Anzhen Hospital, Capital
Medical University, Beijing 100069, China

Abstract: Endothelial tight junctions (TJs) serve as an important barrier in vascular endothelial structure and maintain vascular function
homeostasis. Occludin, the most representative tight junction protein, is involved in sealing cell connections and maintaining the
integrity and permeability of vascular endothelium. Recent studies have shown that alterations in the expression, distribution, and
structure of endothelial TJs may lead to many related vascular diseases and pathologies (such as stroke, atherosclerosis, and pulmonary
hypertension efc.). Here, we reviewed the research advances on the relationship between occludin and vascular endothelial injury,
including the biological information of occludin, the signal pathways that occludin exerts the protective effect of vascular endothelium,
and the relationship between occludin and vascular endothelial injury-related diseases.
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Fig. 1. Structural insight into occludin. Occludin shares with
general architecture as tetraspan transmembrane proteins colored
in a gradient ranging from yellow at the N-terminus (N) to yellow
at the C-terminus (C). aa: amino acid.

B IhBE. KRtz Ah, occludin [ /> 4H i 40 FF 45 14
oo TR S EREN e R R EE, S A
JL AR PRI occludin 4 E A4 AN A7 £E T 5 i 40 i 22 18
T ASAEAE T 40 i K 3 4k
1.2 OccludinfY4HLA 53 MR RNFIEEHE
Occludin Fi& T AN FEIHLA MMM, JFHERIEE
HAY—, SHLABRERA BT EMRR.
Occludin AJRIET A KR DREZDNEDYHF
i, R R AT Bl KR R KL Y R AR I
Jr BRI, - 08 P 57 o 1) A58 ERARAE /N o
I B UL B R A0 I P R T O B Ak T VR AR U )
occludin 1% i%, 1H occludin 7 Jix T 41 Il % () 3= 15
EHRE P, $-78 occludin i i i I A% 5 B F P9 B2
WIEMEREE, A, Morcos 25 A T G
PN 7 B IE S, fEAFE LT, occludin
TE AR S 1) B A 1A Hp sk, (TR R4 i B
DU, PEBEE A F RSO R, a0 RE . B R
OV PR APZRIRAT M Bl ko R A b 25,
occludin 7£ M5 P fz ik 2 HBUKTE TR, 8 P 3
) 2 PEE MR I, RTINS R Y, X%
B occludin 7F Il - P4 B B s 7y v B Ay €0, L2,
EA AR SN T, occludin 78 AN [F] 4525 A1 41 Ao
Hh e TA R ] 5 0 43 R B P S DT AR O



BUftiais: M4 & H (occludin) 72 ML A B2 45475 v FOAIT etk g

2 OccludinZ IZFMENE FFIERNESERE

ITAER, 90 R % 1 A R 7T 2 s =X
P, 1M occludin {1y fi ML AL ) — P i 55 % 1B 2 1R
A& EM. 245Nk, EF KERREH, L
% {Z 52 5 occludin Hi$5, 820 occludin [
SrAAIRIE (FE 2).
2.1 Occludin5mTORIER

mTOR /& ATP [, BFEMAMARIFIE &,
mTOR &4 1 (TORCI) Al mTOR 4142 (mTORC2).
TE N AR NI 2 AR 812, mTORCI 25
I Py Rz AR B3 5 . SRS U DL R 2 s I R
PRAEMKRE. BEl, oA KEWFIE mTOR E
% 2 5 4% occludin [P R L « (1) 754 FR I K BB
A, fT mTOR BEERIGAKFIE I, 0 T iiF 4EBP1
1 S6K1 &, Hn ROS Fik/KF, Mifi T
P AR L NO A= pledid /b BA K occludin 2 A R IA &R

Occludin Pathway

B 2. &R AR IE W B ORY (K15 5 B 1R

933

B, LA A B R AR, TN mTOR i) 71 85 i
% % J, occludin & (R IEE N " (2) 54 AR
oK [ It fivi B B 5 U T RE & T A T PIBK/AkY
mTOR 1558 %, 12F 7 #0 A % N K2 occludin 7=
A U (3) 1] 78 5 25 5 T 40 43 £ FEF 400 2 G A
¥ (hepatocyte growth factor, HGF) AJ J# 3 P 57 41 ffu
mTOR/STAT3 {5 Tl #, (23N K occludin #F %
ik, HERE IS PR 85 PEARAS DA B PRI P B2 41
T2 DL, mTOR {5 5i@#25 T occludin
IE vyl E
2.2 Occludin 5VEGFiE B

VEGF 5tk t FFp A A R 741 Rk : VEGFA.,
VEGFB. VEGFC. VEGFD Flfi# AKX (placental
growth factor, PIGF), 1XYERd{kn] 435 5 =N R 1
% & [VEGFR1/fms #f % 2 IR ¥ 1 (FLT1). VEG-
FR2/ N g4 A &5 k3832 7 (KDR)/ /)N BTG 3
1 (FLK1) A1 VEGFR3/fms ¥ % & 12 i i 4 (FLT4)]

Fig. 2. Pathways through which occludin exerts vascular protection. Blue (D—(7) pathways are mediated by occludin. Occludin can be

regulated by many classic pathways and may promote or inhibit expression of some molecules. (D: The activation of mTOR pathway

down-regulates the occludin expression and induces the endothelial injury; @: Occludin up-regulates the VEGF expression in endo-

thelial cells, however, VEGF activation inhibits occludin expression; 3): PKC subtypes have different interactions with occludin;

@: PKA activation stimulates occludin expression in brain microvascular endothelial cells; &: AMPK, a classic metabolic molecule,

participates in the regulation of occludin; €): MAPKSs pathway activation affects the protein expression of occludin and redistribution;

[@: Occludin up-regulates AMPK and VEGF activity and down-regulates the inflammation pathway (NF-xB pathway).
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