Reviews and Monographs ERud=fars

0) D)L S i R
Progress in Biochemistry and Biophysics
' 'J XXXX, XX(XX) : 1~18

www.pibb.ac.cn

BEREFRSEMERE T SEXRERR T
ESEEER
BART BRI R AT ok

(VR S E B QTR 48, Ab st 100853 ; 2 MM ERR MBS —E a2, 1\ 325015;
D i R B e s — R 2 B IR B, B e e T SR %, B IR I PR S A 5 oty bt 100853)

WE AR (Golgi apparatus, GA) Je FURZ ML N B RO BEEARALAS . 7E4 iz b Al o408 th R FEOCEAE T . 1B
BRI, R RIS A BRI, BTN SRS R N T EOR BT, DR L A ) 0 ORS v Sk
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Rt g, SR HAER BT PRS0 | iR LS B PO P AOPE IS R, I s AR R 55 e R v AP R L

il o

KEIE  EUREMKR, FT, BT, AR
FESES Q26, Q28

H/RFER (Golgi apparatus, GA) 240 N K
R OB, 5 MM (endoplasmic
reticulum, ER) . MG L S 40 5 45 AH B 4
P, SN VB BRI T is k. m/R R
a2 (Golgi homeostasis) 248 5 /K FEAKTE 25 4 F1
i AR AT R, BRI S5 00 SN
MudEsh (AR A BTorEE . B . 53 S B ia 5% )
IEE AT Y AR T A
(protein quality control, PQC) MLl f5 PAZER:, 12
TN IR T & S B B BT, B fRix L
B BN STE = /R HE AR N HERROE 5 R BB 2
YRR AZ BN, PQC AL W3l i £ 4k ik
7, AFRH RS A T PR N B AR
B ARRESR , SOEIEEHARTIF TR, A, &
IR S0 A WA AR iR S P iR B 20
BLMER B, REEEE R, /R AR S

AN 2 Ak (5, SRS I R dEMAE T it
FRE S, ST gt METAE, HE5 2/
PRI AR YIMIOE, 2R T . g DA
SRR A o, I, SRR MR A
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MR ARk B R B, IR 4 o EREE T, B 20
M2l 504EM, ATl 7 BB ss, W T
TR R AR — B ST BRI A% . FAR T R 2Rk 3
T R HES VBN B 5 1) It PR S T A, A4 Bl e
IRFEAR R A 450, B FRZ O R R A
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1 J8 LR 1WA AR 45 4 B R e R BE AR A (Golgi
ribbon) ,

R IEARAE — A M N RS 5 Al s, 24l
J e R ORI AR S5 R A T s A . B
B AR S AR R B A BT R A T 1 2 4TS
16 N-FERAL AT O-H B4k, R H iz 2= muR
SRS Tz . SRBEEAI . B R AR
Fe iy 5~8 X B HES Y V- B e, RS D RE T 3
3T, ST BT AR A PR A e R S AR
MREERS (cis-Golgi network, CGN), $ZIUCK A Nk
W BB AR BRI A BT s R R R AR o ) e
(medial Golgi), B (cis-cisternae) .
[B] B % (medial-cisternae) . X 3 5 %  (trans-
cisternae) 3FPghty, Hrb & ZRHELRE, 2
I TAE MRS VAR BT FE 2 BT 51—
AR EE R R 45 #9 (trans-Golgi network,
TGN), $HEM G W Tz 2 E A H 9,
IR, VSRR . M s A i ot . AEDE iR
B R AR B, HdoiEb Fan
ek sl i UL o 7R S R AR T B CGN 2l TGN /)7
) P B R AR 1 B R E RS IR HE Y, 24
JH IO X 5 A B SR ) SR R 0 R, R
SN R 2 BN NG W AZ O BT, TE AR
PR rfe. ¥5E . B . R, G253 DNA
P00 N FNBET A5 R A i A= =it R v A 2
YEHS
1.2 S/RERRH A 5

5 IR FEAR R i (Golgi stress) — i) 1 Jiang
U TE2011 AR AR, T TR R B A
TSI P P BN o > e R A A2 S A
LA A5 JOVA W R G AR BRRT R, A
AR RN, ST — R YA N A 38
1% DL 2% fife w5 R SRR R 3 1 ik R — R AT AR R 4
T RGN BRI RS ST . B AT7Em
FLh A & R B 7 45 5 i IR A R U R A DG
55l P55 Sk I F B3 (transcription factor
E3, TFE3). # /K5 1147 (heat shock protein
47, HSP47). cAMP W& T4 &M H 3 (cAMP
responsive element binding protein 3, CREB3) ., #
R0 4k B P B (mitogen-activated protein
kinase, MAPK) / E26 #% 5t [ ¥ % % (ETS
transcription factor family) . & FI 4 R A P o I 38
fiff (protein kinase R (PKR) -like endoplasmic
reticulum kinase, PERK). AR MEEOES

% (e R BN AT 75 5 TFE3 KA LR ik,
T 5 R R B AR N 3R R T (Golgi apparatus
stress element, GASE) 454, WIS L5 AL ALEE |
SV S CEASIYYSE SIS Ve SN P
L SE R 5% 57 . MAPK R PERK {553 542 75 Wi )i
o IR A T 2 R T 1 2 IR R N . T
R SR RHCRAS R, MAPK ZREK B0 A ifE ETS
KI5 SR TS 25 S 4 L0 7. PERK 55
T A PN B I 0 SRR R . H IR SE PERK AT
BB = /R SEAR N I TG o AT /&, PERK A3
F14) e ZR FEE VAR O 084 B I AR ()R 3 ek A B3R I s PR
¥ (eukaryotic translation initiation factor 2a,
elF2a) /% 5% 3% N 4 (activating transcription
factor 4, ATF4) /& LR 2 W G 4F (amino acids
response element, AARE) &AEVER], (B HZ A
MASE T PN 5 P R B 1 AR B o - PR A A
#1178 (glucose-regulated protein 78, GRP78), %
A v IR AR O s PERK S 3R A8 S — A AR 18 1o
OO ZEAY, 1A R A 5T I R R A A 28 SR o
WAL, EIRFL SN R, (B C ASELEE i
% TRV A B T 2% fife v JR SR AR LSRN, Y ol
MR R R RS B, BRI RS
RERTREOE o Bl — R o A RO e R
& N 3% & W oJt 4 (proteoglycan Golgi stress
element, PGSE) R34 5mT & m bt b 5L 4% B g Al
TN E AR S E e N i vi e e S iy % A
PR i BRI R E R 1, R O AN 2 g
VR R R SR SRR N R N, I AR
fe R R N U T A (mucin Golgi stress
element, MGSE) {3 TFE3., HSP47 J&— P it
WIFEARER T, HoAE S R SR N s 308 B, R 4%
PTG " A g IR S R N PR A 3
B ESMER S, (e LR R R AT
Uik, XA S 2 CEE, Hrfa X
IR SRS B A3 F-HILI AT 1 Ak F e 20 B B
5 2R SRR R N P B P 1 3 % v R 5 4 R A
W25 38 s N R ALGIA e — 20
1.3 SREFEFEEER

I W58 23 Ao VA AR R A s AR A T ) A0 1 T
it e, H—FR5 A AR A TR R .
TEFEE 5 S B A B e P AR S ) A R R
S 2R A SO e A o A B L G A . ERRE AT LA
PO RE R B 2 R AR AR e 2 2 A A rh, R
SR ARG BN L TESNR I e B B
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HER, %: SREARSEAMETCSEXRRFHNESEEER -3

REFE, AR R AR S A R B RRIR A O
PE B W LA 5 20 i s O B TS PR Y PRt A
i &5 AR F R R A0 88 B i R b kR R
F M AURR A B AR 0 BB ] g JR A () R 1
W PR s KB A, 1 ST f SRR A2 4
FITBE S5 10 R R SRR AL, DAAERE L IE 4540
FNTRE o 0 2 P S5 390 v 3 ok 378 S b, 0l M fe e
PEICMEER, o /RIS i R B ARAR R - =
IRILARFE T 1 (Golgi matrix protein of 130 kDa,
GM130) . [ i /R B M 25 8 1 46 (trans-Golgi
network protein 46, TGN46) 5 H Wik 45 #) 5
4 M OC | A1 B & 3B (microtubule-
associated protein light chain 3B, LC3B) J:xE {7 B
IR, VIR AR BRI, SRR A
W EWE D

WIFERI, /R A WR R th e e sz 1A
%, m/REBE A 3 (Golgi phosphoprotein 3,
GOLPH3) & /MR IR i RS A W2 A4 it
FEN B3E i e S TE 5L 8 i 5, GOLPH3 #l
LC3BAATEAHEANE ] 7Emk GOLPH3 KikJ5,
IRFEMR A R . AT WL, GOLPH3 /1%
AR R RS A W AE R R R SR A S G, 2
LA A R AN T D A AR B A R D S R
WRNEZE A3 1 1 (calcium binding and coiled-coil
domain 1, CALCOCOI1) He#]# Ak N BTk [
W2 AR 17, AT ARR B WTFE$ AR 7 4r CALCOCO1 &
PIFERREAR, RE Y . nlis R R IR A
W3z Ak, CALCOCO1 % A B 4544 zDABM
Bl R R SRR, e LC3 M EAE A X (LC3-
interacting region, LIR) Z543 5 A MEAH I HE A 8
FIGE A EAER, A 5 R A g i
Ao, EFRIUER . R s A
IRBEAR RSO e A AR 1 . BRI A
iz ooy ik b, X g b al o) Bl S Bk
CALCOCO1 15 i i AR BEAA F AT Wi B, LA
fift 2 R EAA NLROIR S

Hickey 55 2 1] FH 1E 22 S ) 76 57 A4 T 7L
WAL A W s R T 2 R R R b, &
B WX [T A 5 A s (2R R R AN
BRl) BAEREE, AR, R A
FN 5T 20 55 A AR DGR A R 8% . 2B
FEMELR], o R B T B AR 1 Yip ] 35 hL
5t (Yipl domain family, YIPF) 3- YIPF4 —Z{k
SRR A R AR SRR SR Y TEE IR

B, YIPF3-YIPF4 id i LIR JLF 5 H WEAH 56
S8 EAEH, A A WA 2 m R SR S
M, Bk B IASEATRE . = YIPF3 5%
YIPF4 (40 ML AE 5 2 0T o e R SR B 2
Rt f A2 B 2 o R BR B> YIPF3 23k /K - 1 3 5L
T R R R R R K i G im0 W] YIPF3 A
YIPF4, JuHJZEYIPF3, TE4ERFiE K ILIRLE ) %
FEEEMEH, H YIPF3-YIPF4 /S0 i AR S04 ) W
X AR MRS S AT D

2 BREGSHEEERFEET

R AT A 5 2R AT TR AR B VAR
K, WPATT BTTREPIETAE (K D). mRIEAR
PSR A A BOE A8 K I RE - A Bl i L6 4 iy
PP MEAET G S ORI 2R
2.1 ZERRIRET
2.1 AP TR AR A A A

S LYE T2 F 22 5 DR MR R P M A L
Tl AR, JEAUATEA K KB AR P 4E R U S
TGRS A ek R, AT S S 2 AR
W UIADC, ELFRREAE . PRI TIER AT H S
PEPRTAE L LB TR, dHMIE TR S Bhi e &
B 3%, AARIET R ARIRAR . SRR RN B
WA R TR SRR, ORI A BT
IS BT B GEAR  NIR PR TR A, Az
A SR TR MR E A A TR AR X
SE a1l EZ S A1) 0N 1B A W ad S L NS 7 TR N |
B REORI PN ST RN UR sh I T R, Ak A
[F] 7 17 5 8 B 300G e K & F B (cysteinyl
aspartate specific proteinase, caspase) 2K .
Hp, caspase-3. 6. 71N caspase K HIPITH
HAKEE, VIRIAERr 20 M4 ke A BT 2 i) H
FEEN, HISE DNASERIZY, H2&95 L1
JHT

VIZORERT], R AR S5t A RE e PR 12
PR A2 B EDWE R, IR AR
SR SIS A T B AR HE S L5 s TR0
AT, RS Ktk WAL, R
R BRI . G5HTCIY, JT AP B L
R A NERGE M 28 B EIESE, 2
PR T M S FE AL Ty /RS K, 045 caspase-2 .,
8 T #1 5&  -F (factor associated with apoptosis,
Fas) . % % i 41 & /F F§ & 1 (Huntingtin-
interacting protein, Hippi &5 H ). B 4 itk L I8E/H
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M -2 5 1 (B-cell lymphoma/leukemia-2 protein,
Bel-2) G T4 B 14 220, X e oA
KA BE S SR M /R AR D S5 F9 FI D) fig o
i, FEdTo AR, YRR R AR BREEA (BR
Jie 4 1t 2 1 Golgin-160 (Golgi complex - associated
protein of 160 kDa) HE E % #{ caspases-2. 3 F17/K
FRVIED, 15 s R IR EE A R 2
2,12 RIERRIORN Z 5 A TR ) B

T SR FEAAR A5 e S R M X T4 F 1 D RE Al
MRS R OCHE E . YA 2 SN SR A A v
IRFEARRI, AT 200 A e 2R AR O 3 s 1 A
TN BB, AR R RS R N D RE Y
152 . H I BE TR 1Y) e JR B B 25 75 4
MK . GOLPH3 J&—Fh 2 57 m /R EATE 25
ST RE R fm AR ARSI 11, S TR I UL
AR ES B IR ik R BB R R, DA A
T T 85 10T A (R 2R AR 8 I R ) 2 s A3
TEGRARN A AN R b & 3, GOLPH3 Kk 3%
R, JF SRR R IEADC, dE L SR gt
NS R, GOLPH3 B2 A% ] o /R 34
o B A 5T, 478 %t # v GOLPH3 1]
RETEAN LN A HE T B2 05 AR B EH o Ml
GOLPH3 {5 Bl AT LAt 35 Jd /D 16 PE 42K (reactive
oxygen species, ROS) [, ZZfff = /R ELAAR N
W, LT R

R SRR A AT LU 4y TR 5 5 52 5
TR HATAEFL A b DA e 2 4
1R ZR B VR N IR VG %, HG P CREB3 j& 12 Al
MAPK/ETS il # 5 20 jfg U8 2% YIAH OC o Hi i
FIHH 2 M iz 0] 770 A5 75 AE 158 2 A (Brefeldin
A, BFA) 15 & R 3K N 3 fig 0% 45 5 M s
CREB3 @ #% ™/, CREB3 i Jii M\ P 5T 9 F8 ik 22 /e
RIS, I m R IR I (SIPAIS2P) 58
WPAIE], A B A%, L) ADP-#%
W3k [T 4 (ADP-ribosylation factor 4, ARF4)
Fak, HE A R A AR A A N 4 i O
T2 B9, 5 CREB3 i A2 AN[A], BFA LA 5 /K A
PR ) (BERETE 2 F Golgicide A) 4RI
MAPK-ETS {5 5 i i . HHh, MEK1/2 F1 ERK1/2
il % 19 5 ETS K & 4 1 (ELK1. GABPA/B #il
ETS14F) MGG, WO TSy AR Rk,
MR R T8 I MCLL AJ A8 5542, 5 A0 T
R

2.1.3 R /RBEAAHSCAR R AN g T

AR T LT A 5T e T i R b i 4k e
FH 5 R SRR 200 I T 4 5 M B G ELAARATL A v A
PR o R R A R AT 6 AR A 1 01 7T RERR S
SR shs e AR T, FERELE AL T W] e RS
PR TR

50 ZR I AR AT 1) M A5 A T2 R AR AR
£ H  (Golgi reassembly stacking proteins,
GRASPs) 4, GRASPs & [14> T N ity & 45 —
At L DR ST GRASP S5 F 08, 245 14 355 ey 1> R
Bt 1) PDZ 45 #4938 (PSD-95/Dlg/Z0O-1 domain) £H
T X E PDZ 45 #4 d8 & GRASPs JE i [A]  — 3%
PRI ZERG R, 2 T A T R R 22 SR K AR B 1Y
RIS KRGS TE IR CHAR A 1 M 4G
. I, GRASPs fE R /R FEREE I 4ESy | [z
AN MAE A b KRR T AR
7, TEJET 4 GRASP65 f4) C i B 1] # caspase-3
DIEl, S AR IA TIN5 AL B GRASP6S I
e RN | NI W D O N S e SR O
GRASP65 (14 7K fift )1 2 4 1375 3 i 7R FEAAR 235 44y
W EHERNZ — Akl , GRASP6S #f
caspase-3 VI i = 4= 1 C vig Fr BeRBHE 7] 455 T4k
LN OB TR0 N34 @Y % A N1 iy a1 T s
Y LT AT A S Y ERURRE L A, TR TR
I )i GRASP65 5 B 2 Jifd i#k 12 J4/ 4 IfiL v -XL 2
(B-cell lymphoma/leukemia-extra large protein, Bcl-
XL) KREEEE, XFhE sS4 al i Bel-XL Y
PORT-VEH, S80Bid Fl Bax 1 LRI b5 (7 1
i, Ak A B R C R, AR AR T
T i S5 48 BT B0A0 M A TR R v 0 g R
GRASP65 5 Fas fll pro-caspase-8 & AHEAEH, 1
B R RS RT BE ML T8 M5 5 AR i A1t
¥ 7, {2 GRASP65 1 H b i o U1 /E HI A7 ff
7% I

5 GRASP65 Y fig #1 {1 , P115 (Golgi-
associated protein p115) J&— Pt 5 /R FE AR 3 i i 1
A, 8 U RIREIE A TIN5
JARE |, JRAERR S R AR LS A A A Y R
fRiE, RN T KAt #E, P115 234 caspase-
3 Fll caspase-8 /Kff VI E], 51 mR/RIEADEZE . AR
2, A PLIS dEH C iy Yl E =Py a] 5]
R R EARG R BIR 2 PR, &
DIHI C o v BE gk Mz ZARBMidE A (small
ubiquitin-like modifier, SUMO) {1kt & LE %45
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HER, %: SREARSEAMETCSEXRRFHNESEEER -5-

A, RRE p53 BYFE sRIGVEREZE I ToA DGR R
ik, MUK caspase Ik [ b, SEAIIET-15
SR

AP N- 2B T f Pk IV frg 50/ 1) 5 2 10 BT
% % H % & (Soluble N-ethylmaleimide-sensitive
fusion protein-attachment protein receptor, SNARE)
SENIEANAN AR A — SRR 1, S TT Iy
LA A . GA-SNARE GS28 J&5E v T R JEAA
" SNARE 11, 7E8 M4z o fe b B AR
Mo AWFEHRGE, MEAIEH GA-SNARE GS28 i
115 B3 72 AL MDM2 454, /> MDM2 X
p53 Bz RALKEME, AR E p53 HHRIMEH] .
11335 GA-SNARE GS28 M3 il ps3 KL, 5l
JRH AR 1 Bax (5% sk n, e fe 2k 24n
Mg T R IR A E 73 (GP73, WKl
GOLMI1 5 GOLPH2) J&— i ot i R HEAA 11 AL
JEBEFE 1, 7EBRZ M (lipopolysaccharide, LPS)
5 7 JMe B i A5 Y UL 5 B0 JULAR AL GP73 2Rk T
i, JFPEREAT LA T, T GP73 RN ECy
LA AR H T B > . i TR, GP73 A
AE o S O WLAR AR A W . 195 Bax/Bel-2 £
WISV E I fE AR 1=, ABBRAR S T5 S B A
BEE ol DL RS RORME S T s R B G
XU T ) T ) R RAONE P R e SR AR S A
RERE 2R 0 T AMUE TR 5 Tl %
GIE ¥ =g I [N E S o i S5y VA S R 1 Y113
KFTE

5 BRI E AR T AN, S —
SR A BAMRE T REN . MrmHEA
BRUCE X # BIRC6 (baculoviral IAP repeat
containing 6, BIRC6), &z 3 & /R FLAAR /) —F
TREpANEREE . DF5ERB, i BRUCE % ik/K
SR AE AL T, T #e ik BRUCE N3 i 2 fif
FIBOA SR A0 T . BRUCE Bt T-1EH S
ARG, A BTRHIESS, BRUCEHH CR
Ui (14 UBC 45 #4303 1k 52 Wi p53 114 2 3K R P 4%
FERPUA TN, @R BRUCE #9 C ¥ AE {2 F
p53 MR TZ N1 Bax ., Bak fl Pidd %3k [,
AT ', A, BRUCE 1N %3/ BIR
SE KSR RE S 45 A M caspase-3 /K ff IS M, R AR
RAEHUMTAE . S3A &M, BRUCE B HAT
FROR AR & E2/B3 12 2% M T, il ad BIR 4544
BGE R T 20T Smac, HEM{EIEHEZ RILFER
P A

BRICZAN, 182 /R SR ARG EE 1 70 T4 i
P T AR IR ) B AR, s R AT
T M, m/RIEARIE T E M (Golgi matrix protein
of 130 kDa, GM130) . F & Giantin, &/RKEE
HARFEEE 11 4 (Golgi integral membrane protein 4,
GOLIM4) . # iR — s i 4D M B /F & H

(phosphodiesterase 4D interacting protein, PDE4
DIP) g‘—“f {49—5110
22 BREESHIET

BRAET A e T N —, S T

g 18 52 il —— 4% e H IR S| AL P i (glutathione
peroxidase 4, GPX4) &%, & AUZH NS I ROS
MARREE, MX - HEBEIETFELE TS
5 2 G e R A Yk R A o A R N, T
E AP RPRITRB A IR, K3 T AMEseT-1)
KA. BAEMIRGEIESS, PFET 5 R R A %
VIHK R . EikiE, RIHZW5 S E R RN T (2
HEAMRAET, AHIEFIFHIZ 2 e R A 2 il ) j
HRET S, G BT /R AN B S0, an
i EIEEE E A (Brefeldin A, BFA) 541
e, WIZ T SRR L A RS T, £
v L ZE T 7 BT R 2 54 F 4 e
T, R TR H % — 3, Alborzinia
8 Y ARG SC IS T i R SR RS T R 5 R
Ve, 4559 o~, @it BFA. Golgicide A 8455 /K
FLAR R 175 S 500 Ak PR Hela 40 9 58 B i S 25008 it
FALTHE | A A e H oK LA SRS T
AT 5o F3RB2b . RIS E T BT
BRAET OCHEEE I r Rk, Wk IR B A K% 7
W 61 11 (Solute carrier family 7 member 11,
SLC7A11) B GPX4 DL K AEE KRS IATHE A 5
it 4 fie A 508D e SR B 05 500 5 RS A At L
HET S

AR B R BN S S ERAE T AR DIBL TSR
Mz ELD, B EHETUESE SR HA] BB S R B AR SS
P RN g Bt AT A0 S8 A B SO OC T o I RS
fiff UbiA %5 #4 3 #£ 1 1 (UbiA prenyltransferase
domain-containing protein 1, UBIADI1) J&—Fj#r
RILE), AT m /R AR X = i de ALl , T2
T4 AEE Q10 ', UBIADI il 2k 23070 41 iy
A AL T Q1o Byt i, I &K ROSAr =
A LAR BT S Ak . 1Tt 38 UBIADT Al % 5 /K
SRS M S, [RIHOE R Q1O By A= g, I
SR Tt AL RN o X — & B A ey JR SR AR N
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A fiEi@ 2 UBIADI {2 #E ROS L ER, M2 5%
WERFE TR 0 BB AT R B A 5Pt
KARMIRA T M, Chang 35 7 WIHIF &R T R K 4k
KRR ZOEHRER, Hrb & T R B R ] BT A
O, MITFRINLEL, FHLARE il & v R A b O, 7K
Vo GERWN, BB R £ R S A
S 700 R A L T 3 g K R A e A R N D
O, . Erastinifs MW ERFET -t BE I 275 7 i R JL A
O, KR TR . HIE AT UL, R B hy E
FROAINL A5, R4 20 PN %) S A I s I A A7 e
SEEE, RRARSE RIS REA T BEE G AL
YRRE, IWmifegstrm L4 .

EAHEERNE, m/RSMAMCHE A R TS
SRS TR A o IR —— K BE AR Tl
fit} A 45 U 4 RIS & O-BE AL 7 2 S kA2
N, K Z AR TR AL A VU5 TR 5 31 A0 i A5 Y
BENRBEALEE G BT b, DT A B RS 1, 28k oE
TR g SRR AN 1) B W 20 AR DG 2 1
(monocyte to macrophage differentiation factor,
MMD) & —FfE AL T /R A SO, WEST
R, MMD Bef 5 K BE AR IR A 5 B 4 F R
455G O-WEILHE RO Il 7 Az A EAE IO 2 5 Lt
P, EdESE 2R Z AT R LA VU IRTRIE A4
I A O L P v, 54 00 LX) R BB T ) R
PEY S I TT UL, GERE R SR S A AN D BERR S
CIRSES €3 % =R AVAE T/ R 7 T A W {12 o
2.3 BREASEBET

AR TR — PR PR MESE T, NFRRIEIR
B, HFRAE &K # T caspase Y Gasdermin % Ji%
(Gasdermin DS E) J4{ . 2 it BSEAL 1R 0% B T 2%
SER TR, L ELBAHA, caspase ¥ Gasdermin D
(GSDMD) 2Lty IS5 R 3, HE i N s 235 440 B
(GSDMD-N) HA 5 Jiig 45 & F{E AL IE mi iy
Uife, 1M CImZity sl (GSDMD-C) {1k fi P iH =

{5 GSDMD-N £ 5 #ill il GSDMD-N 4 4
£ caspase-1 KR i 2 ML AR T3 48, RGE/IMAR
SV HIE BT R TR LB A2 B
PR IR YL SRS D TR, SAE/IMA R AZ BRI
AR E RS S HE RSB ZIEEN 3
(nucleotide binding oligomerization ~domain-like
receptor protein 3, NLRP3) . B ZE = [HF 2
(absent in melanoma-like receptors 2, AIM2 ) #l
pyrin Z5A 5%, T RUAS [R5 (4 SR /IMA S 514
15 A B9 NOD # 52 /R B IR (1 45 M R G H 3
(NOD-like Receptor Pyrin Domain Containing 3,
NLRP3) RPE/IMAL caspase-1 B AL, A I 4 i H
WG . 1AL caspase-1—J5 i V) #E] GSDMD 5 |
AL, D — T U EI AR R A0 R B A R -1
(interleukin-1B, IL-1B) HfA, 2 IL-1B S5
RN A T AL oK R R, SR T
7 S
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Fig. 1 The Golgi apparatus is involved in multiple processes of programmed cell death
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Table 1 The role and regulatory mechanisms of Golgi apparatus and Golgi—associated proteins in the occurrence and devel-

opment of diseases
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Fig. 2 Golgi apparatus stress is involved in multiple major diseases
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Abstract The Golgi apparatus (GA) is a key membranous organelle in eukaryotic cells, acting as a central
component of the endomembrane system. It plays an irreplaceable role in the processing, sorting, trafficking, and
modification of proteins and lipids. Under normal conditions, the GA cooperates with other organelles, including
the endoplasmic reticulum (ER), lysosomes, mitochondria, and others, to achieve the precise processing and
targeted transport of nearly one-third of intracellular proteins, thereby ensuring normal cellular physiological
functions and adaptability to environmental changes. This function relies on Golgi protein quality control (PQC)
mechanisms, which recognize and handle misfolded or aberrantly modified proteins by retrograde transport to the
ER, proteasomal degradation, or lysosomal clearance, thus preventing the accumulation of toxic proteins. In
addition, Golgi-specific autophagy (Golgiphagy), as a selective autophagy mechanism, is also crucial for
removing damaged or excess Golgi components and maintaining its structural and functional homeostasis. Under

pathological conditions such as oxidative stress and infection, the Golgi apparatus suffers damage and stress, and
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its homeostatic regulatory network may be disrupted, leading to the accumulation of misfolded proteins,
membrane disorganization, and trafficking dysfunction. When the capacity and function of the Golgi fail to meet
cellular demands, cells activate a series of adaptive signaling pathways to alleviate Golgi stress and enhance Golgi
function. This process reflects the dynamic regulation of Golgi capacity to meet physiological needs. To date, 7
signaling pathways related to the Golgi stress response have been identified in mammalian cells. Although these
pathways have different mechanisms, they all help restore Golgi homeostasis and function and are vital for
maintaining overall cellular homeostasis. It is noteworthy that the regulation of Golgi homeostasis is closely
related to multiple programmed cell death pathways, including apoptosis, ferroptosis, and pyroptosis. Once Golgi
function is disrupted, these signaling pathways may induce cell death, ultimately participating in the occurrence
and progression of diseases. Studies have shown that Golgi homeostatic imbalance plays an important
pathological role in various major diseases. For example, in Alzheimer's disease (AD) and Parkinson's disease
(PD), Golgi fragmentation and dysfunction aggravate the abnormal processing of amyloid B-protein (AB) and tau
protein, promoting neuronal loss and advancing neurodegenerative processes. In cancer, Golgi homeostatic
imbalance is closely associated with increased genomic instability, enhanced tumor cell proliferation, migration,
invasion, and increased resistance to cell death, which are important factors in tumor initiation and progression. In
infectious diseases, pathogens such as viruses and bacteria hijack the Golgi trafficking system to promote their
replication while inducing host defensive cell death responses. This process is also a key mechanism in host-
pathogen interactions. This review focuses on the role of the Golgi apparatus in cell death and major diseases,
systematically summarizing the Golgi stress response, regulatory mechanisms, and the role of Golgi-specific
autophagy in maintaining homeostasis. It emphasizes the signaling regulatory role of the Golgi apparatus in
apoptosis, ferroptosis, and pyroptosis. By integrating the latest research progress, it further clarifies the
pathological significance of Golgi homeostatic disruption in neurodegenerative diseases, cancer, and infectious

diseases, and reveals its potential mechanisms in cellular signal regulation.
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