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From Golgiphagy to Golgimedicine — a new strategy for disease
prevention and treatment targeting the Golgi apparatus
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Abstract: Functional disorders of the Golgi apparatus are harmful to the health of organisms, leading to
various diseases. Removing damaged Golgi apparatus is crucial for maintaining cellular homeostasis, therefore,
autophagy of Golgi apparatus has gradually attracted attention. This article summarizes Golgi autophagy, briefly
describes its structure and functions, Golgi autophagy receptors, and the role of Golgi autophagy in disease
treatment. It also proposes the new concept of Golgimedicine, which looks forward to the role of Golgi in disease
diagnosis, treatment, prognosis, genetic diseases, and rare diseases. This article aims to explore the scientific
connotations of Golgi autophagy, Golgi structure and function from the perspective of Golgimedicine, providing
theoretical references for drug target research, new drug development, and the healthy development of humanity.
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IR BEAR TR 25RO /N, A 3 iy 7% ik RO,
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AR, B TT A4S 8 UM R B Ak B R 32 A
B A 0 v R SRR RS 25 (4 3 (GOLPH3) #5645 & Fl 5 ih
WEUiE 45 R (1 (CALCOCO) 1+ i R ARG A 5 B
F1 (GMAP). Yip1 4 #448k S ik (1) 25 3 FEE 4 j i1 R
(YIPF3/YIPF4).Formin 25 & & A 1 (FNBP1) (8 1°%"),
pr g g S BLRONEN LS X RPNV TuNib] S (SRR
2.1 GOLPH3 &/RIEE & K1) 4 1 GOLPH3
2 E AL b LR ST ) 1 IR 56 ULIE 4- T R [P1(4)P] AL .4,

F B AT R A, SRR A0 A 4 A R 2 IS A
GOLPH3 5 mTOR R i 5 14 5 41 5C, 2 GOLPH3 I
/B, 5 mTOR 15 5 1% 5 A X 1) TFEB KR (1 H Wk
It R W S PR 1 AR AA BE AR . GOLPH3 5 4k
A& [ W 5% 4K prohibitoin-2 (PHB2) 1 H.1E i I #4 5%
PHB2 A1 LC3-1I"". GOLPH3 7 % 7 25 4 34 4 Fl 52 4
Jo 3 B, BRI R R IR A 2 A B FE VAR,
755 LC31 554k 2 LC31L. 1y i K S A4 8L 77 1) 4% Tk
%, GOLPH3 7& Ak B it F8 A i |3, 521 ROS
(1) 7= A S IORE 26 19 B Y. B R B GOLPH3 5
LC3B AH EAE H, mibk GOLPH3 #i] 1 w1 /K B 4k W,
K W] GOLPH3 1E Ny — Fh 1% ¥ 52 1A 8 6 1 747 v /R A
H W, G H A T Y R R 2R B AR A X 4 A
T2 U ANT] b [T

2.2 CALCOCO1.2.3 CALCOCO X JEEHARHK
B % B B A2 4K, 45 CALCOCO1.CALCOCO2/
¥ 45 K45, 10 25 1 52 (NDP52) J2 CALCOCO3/Tax1 44
4 & A 1 (TAX1BP1). Johansen #{ #% 4] PA™ & 3,
CALCOCO1 i i i 14 8 10 ¥ 255 7 o (1) — A zDHHC 4
B HHEE Y% AT (zDHHC ankyrin repeat-binding
motif, ZDABM), 5 7€ 7. T~ 51 /K J& 44 4 5 R 1% 7 7% 1
ZDHHC17 fl ZDHHC 13" 4 % (1 5 & J7 1 45 44 15
M HAEH, ¥ CALCOCO1 452 B m /R 364k, 25 17 H
WA TR s P LSRR B, S Bl s /R Bk B R, T 15
IR BEAATAE Fr 1) P gk, DAAERR i R S A4 N P 5
4h, CALCOCO2 Fl CALCOO3 & i it b 5 () 1% W 5%
s, BATTRT DU 5 AR K ) WA b A G R
1 8/ A R 1 1 B 3 (ATGS/LC3) AH HAE FH LUK

Table 1 Golgi autophagy receptors. GOLPH3: Golgi phosphoprotein 3; CALCOCO1: Calcium binding and coiled-coil domain 1; GMAP:
Golgi microtubule-associated protein; YIPF3: YIP1 family member 3; YIPF4: YIP1 family member 4; FNBP1: Formin-binding protein 1;

mATGS8: Mammalian ATGS; LIR: LC3-interacting region

Golgi autophagy

Positioning Model Inducing factor Function Mechanism Ref.
receptor
GOLPH3 Golgi apparatus HO9c2 cells, HUVECs, Nutrient deprivation, Maintaining the structure =~ GOLPH3-LC3B [5]
HA-VSMCs, HEK293  Golgi stress inducers, and morphology of the
T cells and cardiac hypertrophy  Golgi apparatus
inducers
CALCOCO1 Cytoplasm HeLa WT cells Nutrient deprivation Maintaining the CALCOCO1-ATGS8s [8]
morphology of the Golgi
apparatus
GMAP cis-Golgi network  Drosophila Golgi apparatus Maintaining the GMAP-ATG8a [9]
morphological morphology of the Golgi
abnormalities apparatus
YIPF4/YIPF3 cis-Golgi network ~ HEK293, HeLa cells,  Nutrient deprivation Providing nutrition source  YIPF3/4-ATGS8s [10]
human ES cells
YIPF4/YIPF3 cis-Golgi network ~ HEK293, HeLa cells,  Nutrient deprivation Providing nutrition source  YIPF3/4-ATGS8s [11]
Plat-E cells
FNBP1 Dispersed Golgi SH-SYSY cells Nutrient deprivation Sensing and regulating FNBP1-LC3B [12]

apparatus membrane

membrane tension
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GMAP mediated

Autophagosomes

<) LIR

Figure 1 Autophagy receptor-mediated initiation of Golgi autophagy. ZDHHC17: Zinc finger DHHC-domain containing family member 17
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