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ETF4iEtricHAREBISREEZEHT73 (GP73)
HEERAERERNTSH
X EAY sk Y BERYY BERYT TARRRYT ALY

(VAL R E A R b, ST A IR T e e 5, JEat 1001245
D AP BAEI R, A AEHOR MR E I, LRt 100071)

WE B ARTARiC R IR KRR i — I 20 I P 5 A B PR T B, RS2 240 M P IR R BR55 1) 2
HEHEAER, AR UERIERBEE I GP73 AR XS, 7 APEX2 A FHUARIERICEA, i —LMHr GP73 A
HIRIIRE . ik WME GPT3 5 APEX2 G RIAMFEAMMAR, AW ZE LW (biotin-phenol) 1 H,0, ffk GP73 4Kkt
EANEDFEA R, HEIEYREN (streptavidin) BEER & AR B E AT, BCA B0 E GP73 A9 H] B4R &
M, 2 TG B R AR R T ET APEX2 FIARIEFRICIR R, K 954 GP73 M= BA5 BEAA
HAEREN . BESTRY], GP7T3MHEAMHE N SEBHASLS S (ribosome binding) DIREAHIC, $7R I nT fil K #4845 20 it 3
PERYIIRE, PE—RSLIGERIIE T GPT3 5 B B 45 X 1 EIF3 (937 % EIF3G Fl EIF31 /7 7F H 3% AUARTAEFH, 1 SUnSET
(surface sensing of traslation) SCEGWIER T GP73 ARSI HFANN T AR I T B FE . 4518 ANWBISRIE T APEX2 A F194RIR
FRICHEAR RGHSE T GP73 A EAEME A, /s 7 I 40 Py 8 A5 BB DR, IR Tt GP73 8 (I REAYIN AL
PR, AT E AR A R A AR AR R A ) B BEE T H AR IR

XggE  WiTbRic, EAFAEAEN, RREEATS, EYFEEE T, B
FESES Q503, Q812 DOI: 10.3724/j.pibb.2025.0427 CSTR: 32369.14.pibb.20250427

R BE 1 73 (Golgi protein 73, GP73) ¥
R IR FAR B 25 1 1 (Golgi membrane protein 1,
GOLM1) 5 /& /R B K 85 2 1k &£ 1 2 (Golgi
phosphoprotein 2, GOLPH2), J&—Fh &N T & /K
FRE AT 1) K Hp (] B ) TR ES R EE ), Hor 7
FEAE T 2000 4 i Kladney H BA B WX 17 & 4t i
B4 GPT3 FRIL 8 52 FEs i &k e
YIAHOC 5700 BIandeE e, GP73 By IR /K1
1ELAIF % (hepatitis B virus, HBV) 2/ JE5 #f
P4 B8 5 M 9% (non-alcoholic fatty liver disease,
NAFLD) ' K AF4nfiises (hepatocellular carcinoma,
HCC) ™ W @& Tk, BRI AR B0 110 S

AW RREY s AN, GP73 FE MR 1O L R
J L RUS MR AR R AE P R B Rk

S HAR AR I T RE AT 18 1 . REEATSERIT,
GP73 ] g 1 5% fb £ K [+ p/Smad  (transforming
growth factor-beta/Smad, TGF-B/Smad) . BRI

15 3 38 /26 A4 B (phosphatidylinositol 3-kinase/
protein kinase B, PI3K-AKT) %5 {5 5 i % >,
(T TRy T I o NI S YN o I Wi L
it 54 JE E M BF (matrix metallopeptidase 13,
MMP13) %540 5 K A0 B AR 9K 3l 240 it &1 5 ot o
IS HRE R e

AR, BEEMRIARBIRA, U N T &
I GP73 TEHLIA 2 ol A= 315 5 B e rp R 23 E L
YER, AN R T AT e v . FEm re s
iR, GP73 JRELH A EE T, TCE A
PV W 2R 45 25 5 AIE R 9 7 2 Y (severe acute
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respiratory syndrome Coronavirus 2, SARS-CoV-2)
YL T 5 5 GPT73 W 3 Wb, T JB0TE JHF AR 2
SR> B T E AR R Y TERA R
JEGU , GP73 3 1 5 2R IR BUR 5 5 R O
(mitochondrial antiviral signaling protein, MAVS)
F1 TNF 3Z & #H & [H 7 6 (TNF receptor associated
factor 6 gene, TRAF6) AHEAEHIFAE(H H 288
PRI A, DT 2542 A o) RIES GO 715 530 1Y 2
AE 7. AN, GP73ILREE S HWMOCHES H LC3
FEAEH], 25 a2 VR s S Rt ) e P e
AR UYL DL EARWTE R PR A R R, GPT3 S
55 A R L R AR E S g R B s 5
EEME ) M S, HorTORef frgt—4
WL

BITARICH AR (proximity labeling, PL) J&—
MBTAOWT A B R BT R, R R
Job B e A G M T HR (R 48 A
/R RIEREM) 5 HNERETEG ", B
IS BER N TR (AAER R, 2N T IRY)
TE T HBEA AL T 90E t 0T 5 BRI Y N IR 2 11 i
1, WG RORIC A A R 2w RS AT RS oy
Mro 5 HAWAL G AR 5E 8 SO BLAE ARG T Borr
P, PL AT LA A b 48 442 30 175 200 1A B3 s R i 583 1)
B EAE G AR 2, AT LU0 4 T b 35 B
MBI EHFOCR M, ERAM T #AH S AEY
UL

AHFTE LA GPT3 RFFEA 4, #ENL T DL APEX2
AT T HESRYPL, #5785 T GP73 & HAIAHE.
VERE BT TR AR E Be b, WF5E
S50 K I GP73 W] 5 Z Fh BHEAR SCHE VA BLAE
IR M BRI nTR 17X GPT3 & 112
RERYIAI S 3, IF it — b S 2R A M Koy
TAEAE AR EY Al BEBE T HORIER

1 H5HE

1.1 SZIeHR

ARWFFE SIS A A AR« T A v 2R
= e il = 2% A 5 i 240 A 9% U 0 79 HepG2 I
Huh7 MR AR R ;. AR TR B 44 2 1 HepG2-
GP73-APEX2-VS RGN R o SEIR I S 0 S -
18 955 B 244 5k p)CDH-CMV-MCS-EF 1-Puro . 18
B 1 % JTURL psPAX2 | 12 95 7 A I B R pMD2. G,
FEPY 14 T A AR i Mailgene 23 m 324t

1.2 FERF SR

AHE 5T SE 5 BT ) £ 25 . DMEM /& b
Bk, BRAR-HMERIEGW (100x) FIHFEE A
Mt /EDTA I AL [ At 5 b A= B A R A BR 2
A5 R4 LIS G A IR HRELTEAE DR A A PR A
F] ; 250 bp DNA Ladder il 6xDNA Loading Buffer
W H AL E R E B ARARA A Jodg selidin &
W R A R R A BR A F] ;. TINEER
Jo s B B ) G R [T WSR2
R A R E] AL EER A R A B 7
Sigma-Aldrich 2\ w] ; W & 20 4% 0 W . 5K Bt e
(polybrene) . NP-40 Z4 ik . RIS FE &K | Tritonx
100, DPBS. RIPA 2425 K . PMSF ., 8 Hi/k
Yy & 1 (streptavidin) % 2k . KCl. JR & Ml
Lamin Bl (AF1408) 4 [ L5 = RAEYHOARA
BT IKEHEAEAERE (Trolox) . PLIR IR EAAN
) E  (biotin) ) F MedChemExpress 23 f ;
GP73/GOLPH2 £ 3¢ [ Hi 4K (polyclonal antibody)
(15126-1-AP) . V5-tag polyclonal antibody (14440-
1-AP) . EIF3G polyclonal antibody (11165-1-AP)
5§ EIF3I polyclonal antibody (11287-1-AP) I [ it
W= TEAYBARGIRAE ;. BARBER 0L FE PR
(zB-2301) 5 BURAEARIC LI BT/ (ZB-2305)
WHAEEPTESEMAEYWHERAERN A
B-tubulin $7 /& (AC030) W [ ABclonal 2 ) ;
streptavidin $T /& (ab7403) W [ Abcam 2\ A ;
Goat anti-Rabbit Alexa Fluor™ 555 (A-21428) 5
Alexa Fluor™488 Streptavidin (S11223) Iy H 3¢
Thermo Fisher Scientific /A 7] ; #T 15 M 55 & $ii K
(Anti-Puromycin Antibody, 3RH11) ¥ [ db 50 #0 5
BHEA R

AHIESE S BT 0 E B . —20°C kAR Al
—80°CHIL IR VAR [ Hh Rl 22 22 IR B KA A BR
] AAE R K I B AR AR
CO, 4 i X% #2411 B 3£ [E Thermo Fisher Scientific 2
Al ARIR 8O ML B Eppendorf 2y A 5 03
R WG B EE R REE A Al PCRAYL,
BENRWE AT HLTKAL . SDS-2R P I ok e ¥ Jse FL 7k )
FVER 1 ED R G A B AR SR A B2
ABRAFE]
1.3 HmEH5iEsF

URAT AR 75 . A —80°C 1% i vk A Hh L i
HepG2 J Huh7 il A48, il & T 37°ClE K
B, FRRFAMER S RS, B R TR
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XNEY, &: EFMEFEHEARISREEATI (GP73) HERAZEAIERNSHHE 713-

PBS 15 ml B8 T, 1500 r/min &[>3 min, 3
IS FHE 10% FBS 2 1% WPt ) DMEM 58 4 1%
FEHE T EEAMIDIVE, FEANT 100 mm 4 L5 5=
M, JE8A37°C. 5% CO,IHIREFRAA TR,
YUPRALARANEE . A H 38 5 30 8 A 22 A )
0 % B ST SRR . 2 20 A B K 80%~
90% I HEATAEAR: WS EEFRIE, PBSUEER 3K, Hn
A 0.25% Ji A -EDTA W 4L, 37°CiiH £ 2~3 min,
FEBE T S A M ] 45 28 [ i 7 B A SRR R 58 4%
FRHEL R, WA 2 15 ml B0

1 500 r/min £5.0> 3 min J5 & LW, ARG 573
AN R SR TR He 12 2~1 = 3 Fe b T 1
AP B FEER L, A FERE 95 3k AR MERFLS 4k 2k
K.
1.4 5|¥igit

5149 H SnapGene 1% 158 il . 4 PCRY™
K0 o7 ACERAR P v A RIS, DASEELE 9 R B
SR RIR RN H Y. P 8519 R B
TR,

Table 1 Primer sequence list

Primer name Primer sequence (5—3') Size/bp

GP73 forward TAGAGCTAGCGAAT Tatgatgggcttgggaaac 33

GP73 reverse GCTGCCGCTGCCGCTGCCCgagtgtatgattcege 34
APEX2-VS5 forward GGCAGCGGCAGCGGCAGCggaaagtcttacccaa 34
APEX2-VS5 reverse ATTTAAATTCGAAT Ttcacgtagaatcgagac 32

1.5 JRAHGE

K FH B 1 P4 4% R P9 VI EcoR 1% pCDH-CMV-
MCS-EF1-Puro %5 g SR AT RGDT , 388 5 B A b vk
J E O A T o0 B I e R Ak ak A, I Rshfefi
BT H B3 R B R S S 6 B A GPT3.
APEX2 J2 V5 FEH () ORISR 1154 T PCR 3, [AlAE
XTI 5= ) A T B R e rL K e I R it ik
H R Bt il Joss re A i alifh =) S5
VI3 AR E 17 3% $ , #9541 5 k7 pCDH-GP73-
APEX2-V5, HAb)E i T2 R itk LB [E 4 ss 5%
F, 37°CHFH 12~14 h 5Pk B TT e v A 24
TP AR LB 5537567, 37°C 220 r/min 5275 55 37
12~16 h, i1k FHPE 5o B T s 2 b o R A M R
A BRA T AT FIAE, AR P45 Sk b i a1
V14 B 5 A T TR AR I
1.6 EREE%

KH = FoRiA gy B UBR R G TS
AL AL . FF293FT 4 AE K =LA R 50%~
60% K, F M8 12 5 7 4% /K& it kL pCDH-GP73-
APEX2-VS5: A% R iR psPAX2 + A B 2K 14 it
FipMD2.G J 8 g : 4 ug : 3 pg 1Y %5 G4 293F T
YR, 23 TGS 48 h A1 72 h JH 0.45 pm Yt
U8 A% T VB IF AR BIE R R, T -80°C ik AT
e
1.7 MEREHAKRZR

¥ HepG2 4 it A% 4% 22 41 ffd 2% )% Ry 70%~80%,
FEEFIEIEIL, MAHIA 3 mlr 5 32 3L 51 3 ml

EVEIREE, JEHRIR L ¢ 1000 4 HL A AR B
10 mg/L (1) R EERE , i HLZH ol 10 mg/L, JR2)
JG BT 37°C. 5% CO, [ 4 M 15 772 4 I L 24 h,
B Jo T BB e R R, kSRR IR BIRYLSS 48 h, R
Tt A RS 5 8 B EA T AR A4 IR 1 = 1,000 EL A5l
A 10 g/L RS FEZR, [ HZORE N 10 mg/L, *f
TR 5 A0 M AT O e, B 2RI R R R IR
GP73 1 HepG2 4il }fi & , i 44 & HepG2-GP73-
APEX2-V5,
1.8 <PiERIZEIL

¥4 75 1ML HepG2-GP73-APEX2-V5 4l (100 mm
B BEHLS AARIC 4l S BIPEXTIRA (n=3) .
PRic R RS &AW E - KB (biotin-
phenol, Z¥k i 500 umol/L) A DMEM 5¢ 415 3¢
H, F37°C. 5% CO,4M T E 30 min J5 il A
4 FF 1 mmol/L ) H,0, T 37°CH¥ & 1 min LA 30
AT AR 0 B 5 B X 2 ) 4k 2 4l A R
DMEM 5¢ 235 72 58 8 T AR SR 4 T 8%, DA
HEBRAERE AR T . RIS G, s G
FeH, HBR LIS il (DPBS % 5 mmol/L
Trolox 2 10 mmol/L JT I MLER &N ) Ve 4 3 Ik .
TIHCAN S, 4°C, 3 000g &.0> 10 min WCAE I IETT
VE. BT E S A A B E . 1 mmol/L
PMSF. 5 mmol/L Trolox. 10 mmol/L $iT ¥R Ifil i 4
510 mmol/L & & 1L 4 1Y RIPA %4 i 2% il &,
VKIS 2 min, #RJFLA4°C, 15 000g B .L> 10 min
WA 1T R . BRUTSE FH RIPA 24 2% ik Y- Ay
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3K streptavidin S8 Xk S 24T = HEIFE 1 h
o 4°CHF T A, B S VR RIPA 248 2% i vk
UWERF IR, 1 mol/L KCIPEEER T 17K, 0.1 mol/L
Na,COPEEE T 17K, 2 mol/L JR EVEEIR T 1 IR X
RIPA 2L 2 th R VR Bk T2k . AR &
2 mmol/L biotin Al 20 mmol/L — #i 7 M JE
(dithiothreitol, DTT) % It i X 2k A T3k I 5
WAV =, —&R ik LRI A e~
BV AT B R, 55 —3 - 5 8 i LA b
WIRA, 99.9°Ca BB 10~15 min 5, B L
5 #E4T SDS-5R TN s ok Jrie 358 IS H UK (SDS-PAGE) |
[[E=SAR SR Y=o as g L (R
1.9 ZERRENTE (Western blot)

HepG2-GP73-APEX2-V5 2 Jitd 24 i it 1 T i
Ji il 7% A2 EE R AL o TR 8% 43 S K k4T SDS-
PAGE, & IFIAFE . FI4h R 80 V ik 5 &
RGBS, FRERYURHT RS 2 05 25 e 1 e 4
ThHL 2 120 V HF2EH Uk 2 I S HGA RSt . R
RN RS (100 V, KB K& R
B % PVDF 5, B5E[S IEE T 54 5% JBLRR Wk 1)
TBST £ ¥ Z B 1 h, SR)5 RS —i
(PLGP73 Ui 1: 1000, HLVSHLMAT: 1000, T
HRP-B-tubulin Fi /A 1 : 10 000) 5 HEIFE 2 haf 4°C
. TBSTEGE3 WK (Smin/ik) J5, S5HRE4A
P 2Pt — 4T (12 25000) Z RN
40 min, £ TBST 3 ¥R ¥k % 5 2K FH 3G 5 fb 2 KOt
(enhanced chemiluminescence, ECL) JiE #3474k
SRR B ek il 5 Bio-Rad BEIR LA
AHERXEREG, UHNEHASHNSEA
(B-tubulin) 2547 B4 0% BEAE A9 H — Ak LU (E #EA T
FEF T
1.10 HBERHAEE

¥ HepG2-GP73-APEX2-V5 4 iy 3 Ff T 2 4
35 mm (IR AR IR, A5 RES 3K 60%~70%
fF, BEALST A AR PR IO SE g 20 5 AR T REZH . fin
A 4% Z R 150 pl iR E 20 min, PBSPEM3
W, SRIGHEEFLINA B & 3% BSA A9 PBS I 150 ul
FiIFA 2 h, FEEHARES —PURA]R (St
V591 : 500 Fi BT 3% BSA) HiRIEHIFF 4 h
B ACHRIE , JF T E s Rll—3T, PBS
VEW I W, Sminik, RS ZHRAW (F
Alexa Fluor 555 i di /B = Ht (1: 500) K&
streptavidin-Alexa Fluor 488 (1 : 500) ) =ik
JR%WFE 3 h, L PBS 3KPEWSS, Hoechst 33342

FIRYANNAZ 5~10 minJ5, PBSTEU 3K, Rinfik
TR AR WS AT

1.11 SUnSET (surface sensing of translation)
M)

B 4 (Huh7-siNC & Huh7-siGP73
Yff) AWV T LA, it e i 7 R
W, WHEESE, TERFFRIE PO TAEW BN
10 pmol/L (YIRS &2, T 37°CHEF 30 min, fiilg
R ZEIB AIETEUE TR AT IRRE , Bl 77 2585
IR, HAA I PBS PEALIMI 3K, A1 ml &4
2 FIBEI A9 A9 RIPA 240, vk E24manie, &
O 3 RIA BB (B R . R 1A R fef
BCA (bicinchoninic acid) EHITERE, JTHAK RN
[IREM R S R8RSR A /61T SDS-PAGE
Hivk, FfJSHENZE PVDF . & 5% il Wik i)
TBST E i3 PVDF B 1 h ), (R R iErs
BRIV 49C B K, ZJ5H TBST Yeik 3
K, 5Smin/Ik, PEEG SN A HRP PRI —hi =
HEIFE 1 h, PRSI ECLAb AR, it
iR AT R, RILIERERBAKE, M
7 52 WA A P 2 P A B AR R g B e 2
1 BURE AL 81T SDS-PAGE IR 44 i, #% PVDF i & T
ALY, S IRFEIRIE B 5 30 min, 2
JEHEBE PR E e B S 5T, &S, ]

TS B TS ST
2 % ES

2.1 HepG2-GP73-APEX2-V5 & E 4Bt R R &

pCDH-CMV-MCS-EF1-Puro # 4 2% EcoRI B
PR UIBEEA TLRPEALACEE , B B e H Tk S 58 ot
ToE, 45 R W, LMk B KL N
7400 bp (Kl 1a); FETICEE s RESCERREE, @t
Snapgene X 1151 9 H F X GP73 J APEX2-V5
A BEEATY B, BRAS 5] A 15 bp [REE ) GP73 I
APEX2-V5 HiW R B, SRR WHEERS UK SE 00 iE 1750
e, AR EoR, R B B 43 295 1200 bp Al
800 bp (Kl 1b, ¢)s

Wb ik 5 GP73. APEX2-V5 A BLiE 2,
4 43 & 2H i B pCDH-CMV-GP73-APEX2-V5-EF1-
Puro, Ml ¥ 5 3iF 7 51 1E 5 14, 75 %] pCDH-CMV-
GP73-APEX2-V5-EF1-Puro 18 %5 7 i ki (& 1d) .
3 ) 5 T ARE e AL R G 25 GP73-APEX2-V5
PR, Y HepG2 4H 24 h /5 1 10 mg/L ¥R JE 1Y
MRS RS R I T MG E , RIS RS i R IR UM R
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NEY, &: EFMEFEEARISREEATI (GP73) HERAZEAIERNSHH 715

(@ (b)
pCDH-V

(d

pCDH-CMV-GP73-APEX2-V5-EF1-Puro 2
. 9404 bp

()
GP73 APEX2-V5
bp
15 000

5000
3000

1500

750
500

95 — IB: V5
75—

55— MR | 1B: B-wbulin

Fig.1 Establishment of HepG2—-GP73—-APEX2-VS5 stable cell line
(a) EcoR 1 digestion of pCDH-CMV-MCS-EF1-Puro vector; (b) PCR amplification products of GP73; (c) PCR amplification products of APEX2-V5;
(d) lentiviral plasmid mapping of pPCDH-CMV-GP73-APEX2-V5-EF1-Puro; (e) Western blot was used to detect the overexpression effect of GP73-
APEX2-VS5 in the HepG2-GP73-APEX2-VS5 stable cell line with B-tubulin as an endogenous control.

HepG2-GP73-APEX2-V5, R FH & [ 5t B il 325 55 5
X HEATIE, 459 B8, GP73-APEX2-VS5 & 4]
BHZAAL T 100 ku 2247, SHUHASF, ESC4HH
FHEER (Elle).
22 SPiEMRIEBREEBRIEKWNGPIIHEERAE
=k

R HTR M EE A HepG2-GP73-APEX2-V5 fakk
Y Z, FFRIET APEX2 AR FRICSC R, SLe
W, B ABERE L AR AL S BAYEXT R . ARicdd
UM A AW R -K W5 1,0, HMEAL 2P I AR id )2
N, fi GP73 4R MR R AR A DT
TR NPT I A 2 -8 5 H,0,, DAHERRIER 5
HARICE 5o B, XTPULLEE S ETT streptavidin &
&, I E LY TR A TS, IR
JE GP73 W A EAE I (Bl2a) o Sk
FRICRCR, B s e R G, SR
AR ) AR P 2 AL ER 10T B streptavidin-AF488
BN, Hizf5 55 GP73-APEX2-VS (R 5E
mEE A, MR R R W B E S, I

SETARIEAMIC R R E (BI2b) . #E—20, FIHE
1 B 2 A6 streptavidin REER & 52 09 E Y R AL
F, 3y #8 S won g A = b A
2% (streptavidin-HRP #0) , #IAARiC 4 e
ATEE (F2¢),

TELE LR L, 5 AR AR K 52 LC-MS/MS Jit
TS o A e A R R A B R
DL e S B PE e B R B R L (B2
M RA>2) S FLEhRE, 3 RE L SR
YOEBIMA EAE R A . 35 B S ) 95
A EEER GPTIMEAEHEA R (K2d), K
P Score Sequest HT fH X% & 1 4 & # AT HET
IR T 20 (R A RS R ER (R2)

2.3 GPHMHEMERERSHEMEIMIFINEERX

FI I Enrichr - {5 % 7 15 2 (4 95 1> B4R BE
PHEAEHE AT TEEMT, EARSIERMEE
25 5L Ul https://maayanlab.cloud/Enrichr/enrich?dataset
=91c2167f06e3a06bd06d3 1deadd70a93, LI P<0.05
VRS BA G223 U Rk, A B AR 4
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(a) T
Biotinylation zone
Proximal endogenous proteins [
o S
Digestion
— f’;;
Streptavidin
Immunofluorescence beads
= v
3
<
<
]
]
3
=
o SDS-PAGE
>
§
Q
~ mlz
(b) () (d)
Negative Proximity HepG2-GP73-APEX2-V5
control labeling o icate2
Biotin-phenol - -+ 4 Replicatel Replicate2
H,0, - - - + + +
ku
180
10()7pm ( 130
95 =
75— - — 2
55 g
43 2
100 pm 100 pm 34k ;
251
17

o Replicate3
Streptavidin/GP73-APEX2-V5

Fig. 2 Results of proximity labeling experiments
(a) Principle and flowchart of proximity labeling combined with mass spectrometry detection; (b) cellular immunofluorescence experiments to verify

the effect of proximity labeling; (c) Western blot experiments to enrich GP73-interacting proteins; (d) Venn diagram analysis of protein spectra results.

—lg(P-value) #ATHEF XS B AEHEA R T AU EHBE  PAJST IO0 - IR e v i) o 3 R % s R Ak i i 4 96
TP AL B (K 3a~c). GO4UMEZH s (cellular 28 (K 3a) . AN HL, GO A¥)2id e
component) & ESHTEER TR, V5N & IR ILARHE (biological process) & e R B~, GP73#
HH, GPT3MAHEAEHEN WS 8 TNEME . HAERE A F2E2S 5 N B R A P
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Table 2 GP73 interacting proteins (top20)
Protein Score Sequest HT Coverage Unique peptides PSMs
GOLM1 78.37, 80.75; 84.6 45;38; 45 17;15; 19 43; 41, 50
P4HB 198.14; 175.37; 178.41 57; 54; 60 28;28; 30 136; 125; 104
PDIA3 157.37;139.33; 177.81 53;52; 50 25;25;24 64;57;71
PDIA4 148.63; 120.31; 134.12 49; 47, 47 31;27;27 80; 66; 68
PDIA6 144.6; 119.86; 132.79 45; 48; 39 13; 15; 14 47, 48; 47
P4HA1 141.06; 102.33; 151.7 51;38; 43 25;17;21 51; 36; 62
HSP90B1 119.83; 112.07; 110.88 43;35;40 30; 22; 26 69; 52; 61
FGG 110.82; 110.35; 101.04 54; 43, 51 20;17; 19 55; 46; 45
RPNI 96.01; 94.7; 95.93 47;44; 44 21;19; 21 39; 34; 47
NICB2 95.16; 106.05; 104.08 47, 48; 47 17,17, 17 43; 48; 46
GAPDH 93.73; 108.08; 116.28 60; 60; 55 14; 15; 14 33;42; 46
FNI 85.22;63.69; 61.54 18; 125 12 33;23;22 63; 40; 34
TXNDC5 77.58; 61.02; 73.9 42;36; 37 18; 165 15 51; 46; 55
LMAN1 77.22;80.7; 97.22 32;30; 32 14;13; 13 36;31; 44
PRDX4 66.35; 54.66; 84.93 63;55; 63 11;9; 11 30; 32; 32
ERP44 46.52; 25.09; 44.47 34;22; 39 13;10; 14 22;19;24
CCDC47 42.46; 36.8; 27.1 28; 205 25 11;7; 10 16; 13; 14
EROIA 42.21;47.19; 34.76 34;25; 25 11;9;9 18; 19; 15
TGM2 41.88; 33.85; 40.78 26;15; 17 14;8; 10 28;19; 23
TMEDI10 41.41;25.55;30.92 26; 26; 26 5;5;6 15;17; 19

Score Sequest HT: sum of the scores of the individual peptides from the Sequest HT search. Coverage: the sequence coverage of identified peptides.

Unique peptides: the number of distinctive peptides specific to a protein. PSMs: the number of peptide-spectrum matches.

IR AR N  1z T R i i i A e A ) 2 o i
(#13b), $EEdh i R

1 GO 43 722 J1fE (molecular function) & %
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Fig.3 Results of GO enrichment analysis of GP73 interacting proteins

(a) GO biological process enrichment analysis results of GP73 interacting proteins ranked by —1g(P-value); (b) GO cellular compartment enrichment

analysis results of GP73 interacting proteins ranked by —lg(P-value); (¢) GO molecular function enrichment analysis results of GP73 interacting

proteins ranked by -lg(P-value); (d) validation of GP73 interaction with EIF3G and EIF3I by Western blot on samples enriched via proximity

labeling.
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Abstract Objective Protein-protein interactions (PPIs) are fundamental to the execution of biological
functions within living cells. However, traditional biochemical methods, such as co-immunoprecipitation (Co-IP),
often fail to capture transient, weak, or membrane-associated interactions due to the stringent detergent
requirements for cell lysis. Proximity labeling (PL) has emerged in recent years as a transformative technology for
mapping the proteomes of specific subcellular compartments and identifying dynamic interactomes in sifu. Golgi

protein 73 (GP73, also known as GOLPH?2), a resident type II Golgi transmembrane protein, is a well-recognized
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clinical biomarker for liver diseases, including hepatocellular carcinoma (HCC). Despite its clinical significance,
the comprehensive physiological and pathological functions of GP73 remain partially understood. This study aims
to establish an APEX2-mediated proximity labeling system specifically targeting GP73 to map its interactome in a
living cellular environment, thereby providing new insights into its molecular roles and regulatory mechanisms.
Methods To achieve spatial specificity, we first constructed a stable cell line expressing a fusion protein
consisting of GP73 and the engineered soybean peroxidase APEX2. The localization of the GP73-APEX2 fusion
protein was validated to ensure it correctly targeted the Golgi apparatus. The proximity labeling reaction was
initiated by incubating the cells with biotin-phenol (BP) for 30 min, followed by a brief (1 min) treatment with
1 mmol/L hydrogen peroxide (H,O,). This catalytic reaction converts BP into highly reactive, short-lived biotin-
phenoxyl radicals that covalently attach to endogenous proteins within a small labeling radius of the GP73-
APEX2 enzyme. Subsequently, the cells were quenched, and biotinylated proteins were enriched using high-
affinity streptavidin-coated magnetic beads. The captured ‘“neighbor” proteins were subjected to on-bead
digestion and analyzed via liquid chromatography-tandem mass spectrometry (LC-MS/MS) for high-throughput
identification. Rigorous bioinformatics analysis, including Gene Ontology (GO) enrichment, Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway analysis, and protein-protein interaction network mapping, was
performed to interpret the biological significance of the identified candidates. Results Our results demonstrate
the successful establishment of a robust and sensitive APEX2-based proximity labeling system for GP73. We
identified a total of 95 high-confidence interacting proteins that were significantly enriched in the GP73 proximity
proteome compared to control groups. Bioinformatics analysis revealed that these interactors were predominantly
associated with biological processes such as vesicular transport, protein localization, and, most notably, molecular
functions related to “ribosome binding” and “translation regulation”. This suggested an unexpected role for the
Golgi-resident GP73 in the cellular translation machinery. To validate these findings, we performed targeted
biochemical assays which confirmed a direct interaction between GP73 and the subunits of the eukaryotic
translation initiation factor 3 (elF3) complex, specifically EIF3G and EIF31. Furthermore, functional validation
using the surface sensing of translation (SUnSET) assay—a non-radioactive method to monitor protein synthesis
—revealed that the overexpression of GP73 significantly promoted global protein translation levels in the cell,
whereas its depletion or inhibition resulted in reduced translation efficiency. Conclusion This study successfully
utilized APEX2-mediated proximity labeling to provide the first systematic map of GP73 interactome in living
cells. Our findings uncover a novel, unconventional function of GP73 as a regulator of cellular protein translation,
likely mediated through its interaction with the elF3 complex. This discovery significantly broadens our
understanding of the biological roles of GP73 beyond its traditional function in the Golgi apparatus and suggests
that it may act as a bridge between Golgi-related trafficking and the protein synthesis machinery. Furthermore, the
technical framework established in this study provides a valuable template for investigating other complex
organelle-associated protein networks and resolving transient macromolecular interactions in various

physiological and pathological contexts.
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