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Abstract

BACKGROUND: Connexin 43 (Cx43), which is thought to be engaged in the gap junction process and build the structural groundwork for the development
of direct material signaling channels between cells, is crucial for maintaining the homeostatic balance of tissue metabolism. Recent research, however, has
revealed fresh information about its distinct hemichannel function and highlighted the significance of its subcellular localization and self-fragmentation for

cellular physiological activities and pathological processes.

OBJECTIVE: To systematically summarize the molecular characteristics and expression of Cx43 in a variety of cells, concentrate on the pathological and
physiological roles of channel-dependent Cx43 and channel-independent Cx43, and investigate the potential value in disease treatment by reviewing the

pertinent literature in the database.

METHODS: The Chinese and English keywords were “gap junction, connexin 43 (Cx43), hemichannel, channel-dependent Cx43, channel-independent Cx43,
extracellular vesicles (EVs), mitochondria, GJA1-20k”, which were searched in PubMed and CNKI. Finally, 81 articles were selected for review.

RESULTS AND CONCLUSION: (1) The canonical role of Cx43 is to form a gap junction channel. Channel-dependent Cx43 has primarily involved in disease
physiopathological processes by directly constituting gap junction channels, but full attention should be paid to the issue of its structural and functional
integrity. Adhesion is a crucial characteristic of gap junctions, which are strongly associated with barrier-like diseases. (2) The non-canonical role of Cx43 is non-
gap junction channel-dependent effect. In addition to being localized at the plasma membrane, inner mitochondrial membrane, extracellular vesicle surface,
and other structures, Cx43 hexamer has also been found to play a role in positive pro-inflammatory mechanisms, mitochondrial functional metabolism,

and targeted uptake of extracellular vesicles in inflammatory diseases. Selective shortened segments control mitochondrial homeostasis by encouraging

the polymerization of peri-mitochondrial actin and are involved in the targeted translocation of full-length Cx43 to intracellular structural domains. (3) The
development of targeted medicines and the solving of issues like the mechanism of seed cell transformation in tissue engineering-based therapies are both
made possible by these two categories of impacts. The interactions of various types of Cx43, however, are frequently not fully taken into account in some

of the existing original studies, which confuses the overall characteristics and skews the results. (4) It is necessary to systematically frame the physiological
characteristics of Cx43 in different forms and its potential mechanisms in various diseases, so as to provide a reference for the exploration of the Cx43 integrity

mechanism and the diagnosis and treatment of multiple diseases.
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FAEHRBIL G . FHRERTRMLE FAREDALMILE
mFes PR 6 R R B, AL SRR R EREAZ, GUTSTEIN 4 7
A S R A A Sk PP BRE T F B f H ke Ak, XING & 1
F YU R T AT B RAT R T R E R AR E E amfsh
F RN Y AT 2t J i T2 L, (2K R gR P AR RIE R G
43 Fr MR A F B MR TR A, TR R R EREE LA
BT BN, Xk T FiB 8 AT AR R AR A B KD

KIJE R —F F Loty o m oy M m Bt A2, HaBAEUE S AT gk e (T
Wi, B i, FAZmIOR P AL MRS ). B T A KR iR R AFE R
NEMER. hmmiehTagBErRbRNmbEsBIRER, ®F
BN D RAUE I A A T AL AL LR TN 22
B R M, A R AR E T SRR R G 43 MR F B AR A K e
FOAL S TR TR B A, FPEIKRFFRET AL RO 2ERIT
gk IR BB SIRABAL RS % A KMk % 09 R 32 AuE) ), L 4.

| SRR 1 43 MRS R A BB ] Bo ERII LI TP |

| R AT T ushR PXT S |

[ NLRP3 bt/ i | ey s o>
[

| ISR L1, 1018 | | RSN 6. TNF-a NO % A PEA R
el SERRIER: R 1 43 FESOR YRR F 53 T A TR ATP,
BOE AN P2X7 24k, FELATM A BT ES TD, BGE NLP3 R /A,
AR, IL-18, 1L-6, TNF-a fll NO 28 ML IR 2 5 IER A R IR
ATP Dy = BRRRMRH s P2XT7 32Ky = WM E [ 14288 T IHIE 2 AR 50k 7 3L
M; NLRP3 JPE/NADy NOD FERZ AR SIR 3 WL IL 9 A0S 22 TNF
IHHIRBER T NO UL

B4 | SERRERER 43 AR BBE S MR MR DA R AALS

Chinese Journal of Tissue Engineering Research | Vol 28 | No.7 | March 2024 | 1133



@7 PEEATEHRR

www.CITER.com Chinese Journal of Tissue Engineering Research

FR3bZ 9, NLRP3 M MRIE &8 7T vAiB id pH B4, BAL R A=
45 8 F 5 R E ARV R AR R R A e T, XM E R X IR
13 KRBT, A AR A4 KRR A, PRICE S ™ LM
Wi ALK B R KR ARRL b A TR R SR G A3 My il i g,
TR E B, MUGISHO 4 B 45 i 46 2 468 & 43 MR
Fi8 8 A A SRR AL B 3 R AL L AR AT Rt ALK
& P SR R AR Y, SREEEY 43 RARFEEN R
B, A LIRS BNALIET LEMRE IR G 43 MRy FaB i B 4E Kbk
Rt E R A RJEIRT, F AR T LB E B TR R Ak Kok
% ET L, RO LR ) B A S IR B R AT LU ) (g
WrBE kg F B AR B, REEA e AR, HEERAT A 4 0 18a— H I K BA
G AEMLTF ) ot Hl A E G 43 F RIS, TOUREZAKM,
Pl KR REANGAE B AR Y BIRIY AR Y, AR o 09 3 18 A ) A B
Ye@drd| A, JFEELERET BRAG TR, X, dE4EE
ARG e s T 25T ERAFGRORARG T, AREDEZREOR
F KR BATR IR A, JFR KT Sed if 4 & g Fal dp ) F) & L E K.
EFF & SRR Gapl9 K 7T AR Fed) 7 4 R4 & g 43 Fa@d A ™,
122 AR T BA F R G420 4R, AT T SR ey it —F K B Al
JRAF. B, FFE B A es) ) B RASE 69 F8 8 3] ) Fad i An
RIER T B T2
232 HMEEEG BT E T SIREEEG 43R T MR et
JB £ A MR R BB B KA 2, AR IR AL T R e o T 45
H, e ZEIR, @RS EAE. XRFTEREEEY 3 FASHK
XFNGFE, EA5L5@m0ARED)S KERBRILEIRN, FTRIFEDR PR
REBREL, EFRAFRE EF,

SEPREIEEH 43 PR EN: KR T/ ey 2ERiEEEda 43 R
F e Lt i i gk A A B A T R AR P, S,
B LA AR G KA P AN B A KA IRIE R G 43, Q2K
JRGaNE. AHBR R an . AR RS LR P 4h 8 By am e g P Ak
A miney R R R T T RIREEE G 43 KRB bR ARG
EG 43 SRRICNFEE NA T B AR T2 ML —, &
S NRARGBHHERIES ZEREL R FHFE TR A& AL, xt
FRFEREREES B3 EH TR EFRAATEEXL,

A R FARFAL A LETR R G 43 SRR G o iR 6944518 W4,
BRARWIE, & AR R G RBIAYE, MEARIME R L1 iE
BEG 43 ) LMK N B L ARG T B g A, L
A A BRI B AR I ST A R B ARG A R S AR T
LA BT M. fHEEATIRHE S, a2, Kk
WETREIEE G A3 42 h)45 B AL @ a4 18 & A AL T AR ML
{24,435 T —2kiE4E X 3, 4v GADICHERLA & i@ iv bk o / Bt iz 45 A
GER T AEIREREG B HEEEREETHRANETEHRA. EFAMR
BHEREEEY BAETHRERIKZNEERTES S, 8
EBEG 40 HBBA LA INAL KRS ETFRE ™. Bk, TR
HEEG LA XA E AL b A BRCR ) KA AR 2B ) 4518 AL 64 £
FARNKEH rr BALR T et T, KR T LA § 1242 Y 6] FLIT 4R 4
RAETRE IR A 43, UARIT LR R KRR T B0 % LLEN,

MR ERAEAR A B 8 6 2R TRIE 3R G 43 R A THMH T E TR
#H O R EREDWBRR KR, N ERE T KAkT
FARM G A FIEATERF . X TR G KRR Y 43 T 5| —%
ERET LR EGHEWEESMAX. AFETHR, SRS
JUF R EEIR ARG 43 B, KAMEEEY 438 iF FRRBRHRA
BEAARE, SR EERMERZ T wRBEREREES 43 —
BDRFE, THEZHBTEREEEG B3 F9 L TRt —
FIE,

WEIREE R G 43 ERERGES T TR EA KR, B TR
P ERALARTT VAR A 32 A R A T AT @RI 4545, AR N IREAEE
RIEAZHAL ™, RiFFHhZRERERERETE 43 mial &%
Hazid |, RmEBiEENA, BREBBEGYERTAELT
LAART ARSI R B I, MR LRI LAY 28RS E& G 43 S RAE
AL ablEEE, TR EFEHEINEREES 43 F LT KX ERH

1134 | PEARTZASR | 58528% | 578 | 2024538

FHEH, FEUGIKRR.

BEPIEIEEE 43 MMINEREN: @It EAR AN LN E
BHK, EARFRE LM TG AI S mIgE aidls, kN R
MR AN AT G T M 6y B F A BAR, — RN, LT
HEMERRSTF, QEEFGR. R, BRAEBRE™, Amih
BAM G APE R GRRASOE RRREER T, mEREEES
43 RIS TR X Ax T amlesh Ealikdm, HaF@arisy,
I AT @S AR P, RRIRIE B it T, ATt m sk
Eo5 Rk minegatdE, A—F SHRE RS AR G4 Xt mie
RE R T, b et g e SR IRALE B R T A R IR IR, R
M F o) A BR 5 P LRI T Bk A, 5 RS R AR R B A, 4
B i R E G 43 B eh miesh a3 7, T
B EH HL67 2F. MARTINS-MARQUES H I\ " i@ it m e sl & 76 0 £
M EEBATRNE ST, RINALTOARIKE ey S IE . Gy Rk,
AR E G 43 A5 mibshfiate e B A5 e AR R S R, (2
AR CBT T HEINTT RS T bk,

233 REHRALEREEED 43 FEROBEER RT AKegLEmiE
BEG B2, MAEGNIRERFEEFSANEREREES 43K
B, £AFTOHATRA, SARAMXLEREEES BHLER,
MR A B LETR SR E G 43 ARG M4, 2 BRI EIREEEG 43
B L R AF e A F A F AR K, B AERRiEIEE & 43 mRNA 24
BIRBEF 4T XA, ELHEAELE T AZTRBALILZELST, BT
FIFRAT 7 AP KRR AEIR R IR G 43; e KRAERERES 4350, Hib
6 48 2+ 4 F Jit & 4 %) 24 32 000, 29 000, 26 000, 20 000, 11 000 #=
7000, BT 3AF &4 2 NEIREMIR. Hom@mIE N A C K%, 20-kD &
MR (GIAL-20K) 8145 4 N5 s Mk e — 3o Fn C Kok, /& AP
HAECHBEM., HFNELEONGL IR, ZEA KA ERER
6 43 1A 4 AR (GIAL) HHsEE G KA A 07k, A AV R
BT mRNA #9RR. B RRIGHA FRAZE AR, 20024k
X BAKBREA BTN, BBREEE Ay FEr ™,

AREREREG 43 5B mdnd b R AL S A S B M %,
HRETT GIAL-20k LA A K SIEALE ., #D 6.8 RE L AF S 5 mb
Bbankik b 253 T, AT L ARSREEEG BMENKR, @it
L5k b, AARREIREER G 43 QR iy, AT Lt 2R R 4G T R,
Fosmfia @R " A AR E 4 GIAL-20k LA AT S T, HETREEH RALE
ERAR A M, XA A0 GIAL-20k I8 A ST 464k 4 B & AEAB A Bh AE 1 i
BEG BUEAK ) eaEmidiE, 225X T HBRALREESES 43
AL E G L2 KREWEEEG 43 e Ea o) EAAME 5 R 2
2, TR HME SIS EEG, AfmiiEleaEmiEmiagya 43 3%
WL LEAMIR, NEE R R E4 F it — R,

B BF, GIAL-20k 75 vA Kbk A e b, 7P KAk e fe @ iE i A o) fe
Rift, KERIZATRELET. BHBE. WOETHT. @bt ks
B % GIAL-20K % Ak (GIAL-20k-del6) 42 5 45 Ak % ey 4k h 7%, f2p
e B R RARIE, BT HAaKEMEREEG 43 B PH RF, £
MRk R G 43 BTN E G L PTG B A AT, GIAL-20k A VT Ak
R FAL T RAERIE, ERFAH RN G AL EEEG 3 RBET AR
BT RE M, 142F % kIR T 4569 GIAL-20k 7T 46K I8 REI4E B . AR &
AR RS T B, R I BAC R AT, GIAL-20k =T AR 2%,
KRR B IS B G e A, AR B A B B B B kR AL BB,
SRR b fe ) RARIP AR, BRI E T KAAR - 0 i0AZ AR 509847,
S ERGHERIIEAR T EATE,

BIRIEE I SITR

I A G PR R T SERR R AR 43 A AR SRR P A (R T, AR
e BRGS0 B 55 0 WA TR AR R AN, NAE JRRE N A i
RYEAMERE LN A, RES SRR . F HER T 247
FET AR S WA A, IFELRL PR A S 5 A PR IR AR AT, R 4R o1 3
RIS 5 (NI ER B IS P B2 i, X920 500 B R P AL S e T T B
TERBUT EL BE. Mok, SERUEREA 43 Py Ximid g Sk, it
AR BY DI BB/ 2 T 1 B, HAT DU B A R SEBRE B R [ 43 SE LA 2
SENLHERREIE, IF HAEIR T HoE i T R R R b AR S I 2 . B
SERERIARE T SERRUE R 11 43 5 20 Ao i ERATLA BT S 5 i 1 s AR SR b
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3 1579 Discussion

3.1 BEEMATEZIUSARNREAGEENaE 154 5z L TIUF
AR R MR IR ARG 43, CEPEEL 5N hE Rm, W2
R, BERD RBEMBEEIE, FAE TR R R P 0 E
WX RRANE, YU EEEG 43 F k9%, & BEYER 5
1B i DNA %9 PR B RS B ALmIE. & F JLim iR ILAE IR 5 3%
G BHREEHH, ME, HTRTUEREEERE 43 5% BRI L
ZThek, KEOARANBRBEZE ZABRR, £ REREAHART
Bit—FRET HENZ., B, XVERFNIAL THERL, ok
WAIT EREEF BAIRRAENX, Fild. LEKEEASD
AL IS EAIE R AL, AERRET R EIRE R E G 43 F &S,
BEAL T S RmmEIEAR G AR ) B Al sk AR IR, KEaR
T HEIREEE Y 43 RE AR MAM BT, 2R b FARE
BEO BALEOERATLKXALS R AEMOERNRR, /T XS
FONA R R AR A IR EFE R G 43 AR R R P R I By IR,
H AR B 5 8 A A ok S TR % 430 T 45 A 7 R e BE T M R
B f BF 7R B N BARRT e —. BTk, H—F &, akF R TFERiEE
E G 43 AR e R AR R AR LAY 1) A&, IR A FRP) A R vk
i A RIZASR AT R A R R, e RiEE R G 43 F 5 A R mit T
AR5 S AR ABG T kKR 54137, QA TREKR GG
FERAOWBFRE . HTLERERE TG 13 R AITE S ST H I E
5 R REF L,

3.2 {FBEARXBITFAIAMRIVESR X F L4 T FRumiEngy
43 M G B IR IR K R AT B AR AR, AR T @R
LEMRiEE R G 43 HAR A EAR MM AR EEE G B3 R 5L 4
JA, BREETEREREEG 43 MR LEIE 458 1 MU EAE 5 W
WFEEZEFTF AL RBGRIBIRE, @ AR O & 6955 M 00 515
e d RARTRT RAGVER, BPLErRiE 48 18 2 M) fe o9 2 B b
— IV, ERIEHGRZE. Lk, EETHA STy IERE
Sk R IR 6 B AR K ALAZ AL T IR, Bk, AR R AL FL BT
FHATHR, T H 5 KB ARAT I s R R A6 57 3 Rk, R A
LEMRIEEE G 43 W B mie . B ARLE R RIKAME. Rt L%
A A6 T ik, A EAT AR i 5 R IR R G 43
VERAH SRR ST, B2, LFEUREMXLEREETY 43
HIER, ALitke)EE T EREETE 43 3 ENH MK 5 AKRE L%
e IR F

33 EARNVSIRME “MEEES B3 ATHLSHNERBX, T
) I 45 ARG BLA AT A A B eV, B OR ] 2 A S ik A
WM. Fdid, FEAAREEEG 3 0SH. DRTEREBEAR R
BIILARE, AEZ W\ FLAMEEES 43 AR T L3R N, Ragdt
) e RIEH R, BEBRE T X Re#e#isE, Bty
REAA — 2 By Pk, 3% 20 5] 2R e 72 3 o BP R A 2o R A6 A A 1R
R

3.4 BANEBEN 4MMEHEEG 437 2RATAK®EY, TARM
fok miaia . tmieks de e sh R 1A B an i A2 AE Sk it A, BAHX
4. HREEEG B RHFRELS SMHEE. WEAEARERLR
Jh. ARBATHRRSEMME, AT BTN AREESTY 43
R FEATADR], B ZAD X Fe®) 677 254, SHBIVALELR TAZH
R A7 F B HIZIE T S AL P TR — 2 B, I Hat
FofFgREEEEA, FAAARABRALREEES 43695 M
FIRBIRE B+ osed, LFLESIAIS], TR B EREREE
8 43 RR XA IR T 2 F) RAFIA) R E RO, e K IELE TS
BT, ZEBLEMA R TN, TR M6 48R i 48 1 AR
ERT RE I, WA AEN X EREEES 43 TR R
TSR 694 R R A TN, & BaR S A M. PPARSEAARR dh ek, T
AR RE WAL, 403 F R M GIAL-20k BT AL A KA EEE
B 43§ AR, AT R ILE B O A B R F. FELF
89 % FAAIRIT ST AR A M i B AW e IR AR R G 43 74
RERB—ZTAE, K FILE S &R OFETIAHA, AHBh MR T
AR AN T LR BT AR IR 1 A

TEHTM: FEREFRERALRE —H, AT Lskibk, TR,
BAMER O FEREATLEFTIA . SHEEA.

FIEEHZE: L Faya3EH Ao, ERAM AL TRE T2 F AGE
Fl@Ap R,

FFRERARRR: X & — B FURIR L, BB (Foit b ZFTH) “F
& - AER AL MAE R - ABE 5 REF 407 K, ASHEI|IBAMELT, A
AVAET etk B 6T RN 5 i, AEF &, BB AVHERTA P R,
THR. BN, Hid, 3T, k. BBEEZK, FAZIES RG], A%
B G NS R AL AT AR A AR

RRANEELE: LT b BAT A 5 i35 F T S MARGE AL .

HIRATE: XFREHEFTT (RAGERZENIREMNLY (PRISMA #
B ) HARAT R E LR 2 5 LR A AT 3 KX FARBREE; ZIRAT
INFERRE FA, FATFBUAH S HFABEE.
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