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ETF4iEtricHARZBISREEZEHT3 (GP73)
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(VAL R E A AR b, ST A IR T e E, JEat 1001245
D AP AR, A AEYEOR MR E S, JEat 100071)

WE B ARTARICR AR R R 1) — R 5 1% 4 A N 25 1 SR B PR B, REAS e 200 M P IR e RN 4535 1)
AP BN, AR LSRRI GP73 IR A S, #57 APEX2 M FIAREARICE A, LMt GP73 MK
AFEHEITIGE. Ak MH GP73 5 APEX2 il 5 AR e 4fE &R, JLA Biotin-phenol A1 H,O, fi#fk GP73 4Bt & IR/ E W &
BB, Streptavidin B ¥R & R AM R A E AT, BE TSR GP73 MAHEAERE N, #— L1 AEWE S50,
LR ORI E TET APEX2 FUSRIEFricR R, %2 95 GPT3 MM B B EEHEA . &4H081% A GPT73
HEAERE A S5EBAZ S (ribosome binding) HIREAHIC, $E/m AT e & FEVR ¥ 4 i B T fg . 2 A SC IR I E T
GP73 5 HAZ B 4G TR T EIF3 (W WV EIF3G A EIF3IAF7E 1A BAE M, 1 SUnSET SE3aMITERH T GP73 BEfS I ik 4 i
M AR ERE R, S5 ABEST il APEX2 /- AR AR ICH AR RGWFT T GP73 AR EAE R (1, 8 T AR 40
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B R EE 1 73 (Golgi protein 73, GP73) ¥
PR IR R 25 11 1 (Golgi membrane protein 1,
GOLMI1) B /& /K 4 A& 85 2 1k 85 1 2 (Golgi
phosphoprotein 2, GOLPH2), J&—Fh &N T & /K
FE AR I T K r ] ) LR B i 1 2, Hor 7
FRAET 2000 4F 1 Kladney K e A B O Hge A T 2
SffAT . GPT3MRIBFH 52 EIRM kKA K
JRFVIADC 7 BIanTE S, GPT3 WY IML I
KFEAELAIFF R (hepatitis B virus, HBV) | JE
RS P AE W % (non-alcoholic fatty liver disease,
NAFLD) ' K AF4nfiisss (hepatocellular carcinoma,
HCC) ™ i b, PR A SR 1 O e

AR s AN, GP73 FE MR 1YL R
JiE L AU AR 2R EAE P R B Rk

Sen HAm e I T RE A T 1%k . KRR,
GP73 A] g i TGF-B/Smad . PIK3-AKT %5155
1 R R G G L (R R S b -

] B Ak, Il 5 & 8 E M (matrix
metallopeptidase 13, MMP13) 25 ¢ K F 4 B AE
FHIX S AN 1 o e 9 2 Sy el i e 1
ARk, BB WIS IIAWITRA , U N B &
B GP73 FENLIA 2 Fift A= 315 g Lo At oy e 3 o
YER, AN JRy BT AR e vh o 70 kg
i fEd, GP73 LR RE T, MER
PEMEIR R Ge 28 B R AR G 7 2 B (SARS-CoV-2)
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(mitochondrial antiviral signaling protein Gene,
MAVS) Hl TNF 3z {& #H )¢ A ¥ 6 (TNF receptor
associated factor 6 gene, TRAF6) AHHAEFHI-{Ed
HA T FABRRRRAR , T A G e PO R 5
HPEEEITIRE 7 A, GPT73IARE H S A MG
HHELCIAHEARH], S 51452 IR s PRI B 1
PEVE AW R U DL AW R AT ST 45 R AR
GP73 2 5 1Ay 2 i B L H e e S s R
SRS IR e N O I A 2, Hor T IhRE
it —2 e .

LRITFRICFE AR (proximity labeling, PL) J&—
FBBFFCA BRI B R,
Sl AR E AE R En TR (G by e
SAEYRELN) 5 HMEAHETRE ", BIR
YR/ PRy (AR, &/ FIRYITE
L AR AT S AR T AR i N TR AR
e, BSOS CiE AR A s £ 5 AT RS
Mro 5 HAUAZ G 00 58 28 1 BORE LA A Bl
L, @BIUTARICH A AT LUK A b A4 21355 40 A ik et
S &R H B EAEROCR 2, T RAE 4> 1
Hu AR N Y8 I BOC AR M, R T AH G
E7/Fuy e

AHFFELL GPT3 WX, #2371 L APEX2
eI T BRI AR IE R ICH R, 8/R T GP73
BB E AR ST TR A U5 B A
IYHE, WFFREE R L P GPT3 Rl 5 2R BRI L E
FEAER, JF52 e 40 M B8R, Bt g 1 x5
GP73 HHIIRe NI 53, I it — it &
HRI AR T A AR IR Y RE B 1 R
FHeAilh

1 #M#EFE

1.1 LIl

ARWFFE SIS A AR - I A v E R 2E R
= e JE il = 2% A 5 P 240 A 9% U 0 9 HepG2 I
Huh7 Wi R4 i 22 5 AR 4] A 4 2 1Y HepG2-
GP73-APEX2-VS LA R o SEIR i S () Sk «
185 15 2R Bkl pCDH-CMV-MCS-EF1-Puro . 8%
B 00256 0T KL psPAX2 . 18 955 7 40 5 T RL pMD2.G,
LR 14 P AR A Mailgene 23 A H4E
1.2 EERXFS5UE

AHIF G H S5 BT ARG 250 . DMEM (= b
Rt SR R-AEZIRAW (100x) FFEEA
fitf/EDTA JH AL F AL 50 A= IR A R A BR 2

Al A E W H 7R NKBEEAE DR A A FR A
Al ; 250 bp DNA Ladder 1 6xDNA Loading Buffer
W A AL E RV EY R ARG RA R Tk il &
W4 F B AR L R R A BR A\l s TN EER
Joow B B S AR [ tR) & A b A
AR R | L AR 60 R A B
Sigma-Aldrich /A ®) ; B0 & 210 4% (0 . 5 BE
(polybrene) . NP-40 Z4f# Kk . RIS FE K | Tritonx
100, DPBS. RIPA #2201 . PMSF ., HE: %Al
F ik . KCl. JK % Al Lamin BI (AF1408) 4 H
W BB REVEARAGRAA; KIEEGEERE
(Trolox) . #HT & il M2 44 F1 Biotin 14 H
MedChemExpress /3 F] ;  GP73/GOLPH2 Polyclonal
antibody (15126-1-AP). VS5-tag Polyclonal antibody
(14440-1-AP) . EIF3G Polyclonal antibody (11165-
1-AP) 5 EIF31 Polyclonal antibody (11287-1-AP)
g 8 BRI =S AE YR RA R BRI bR C L
it (ZB-2301) SHihidlgtnic il £/l (ZB-
2305) W AL P2 M AEMHEARARAE; B
-tubulin antibody (AC030) I FH ABclonal 2\ A ;
Streptavidin antibody (ab7403) 4 [ Abcam /A ] ;
Goat anti-Rabbit Alexa Fluor™ 555 (A-21428) 5§
Alexa Fluor™488 Streptavidin (S11223) 4 H 3 [F
Thermo Fisher Scientific 2%l ; i 1 & %5 & Hi {4
Anti-Puromycin Antibody (3RH11) i H b 5048 &5
BHEA IR AT

ARG SIS B A AR . - 20°CUKFRFI
= 80°CHIIRVKAFEN I rh Bk S 2 RIRARHE B A FR
o]y HAAVER K R I B L —fE R AR
CO, MM 1 7246 W) H € [# Thermo Fisher Scientific 23
Al RIR R E O LA B Eppendorf 2y 5 OB ALE
R WG A TS E R REE R A s PCRAYL,
AR MK FHLIKAX . SDS-PAGE #E /i LIk AS R 2 1
M P R A [ LR AR SR A e 2 A B
N
1.3 HSEH5iEsF

URAFAAE R I . DA — 80°CHA IR IR vk A Hr B
HepG2 J Huh7 il A7/, ek & F 37°CHa K
B, FRR AR E RS, R SR
PBS /) 15 ml &4 1, 1500 rpm &0 3 min, 77
i A % 10% FBS 12 1% ST DMEM 56 42 1
FREIR L E B AMUTIE, AT 100 mm 4355
mrfr, JEEA37°C. 5% CO, MR FRA hRE 7%

YHMIALACAD TR . g H 38 5 (30 B AH 22 S fe
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Y0 % ST S A RRAE . YA Al A B I 80%~
90% I A TAEAR: W7, PBSUEM 3K, Jn
A 0.25% JEE T -EDTA JH LW, 37°CIF fk 2~3 min,
FRBE T WS40 M 0] 45 22 [R5 7 B A SRR S8 4 0%
FEIRLLRE AL, IR E 15 ml B LT,
1500 rpm 5.0 3 min J5 & B3F, ARG R AL B A
IR RSB TR e 12 2~1. 3 FbliEfh T i

PEAY G IR AR L, #h5n 3% 52 0k 2 A5 R B gk 2L
Higk.
1.4 5|¥i&it

5191 SnapGene X% 1158 il : il PCRY™
K40y SAEBIAR P i A IR, DASEIE H Y B
SEMALEARRIREA R B §855 19 7 Brin g
1R

Table 1 Primer sequence list

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

GP73 forward TAGAGCTAGCGAAT Tatgatgggcttgggaaac 33

GP73 reverse GCTGCCGCTGCCGCTGC Cgagtgtatgattccge 34
APEX2-V5 forward GGCAGCGGCAGCGGCAGCggaaagtcttacccaa 34
APEX2-VS5 reverse ATTTAAATTCGAAT Ttcacgtagaatcgagac 32

1.5 JRAHGE

K FH R il P4 4% R 9 VI EcoR 1% pCDH-CM V-
MCS-EF1-Puro #5 Z i b i A7 g V), 38 2 B 5
Ji H O A 40 B O e v A agidA, (R Rstffi F
X H B R B R S S X & GPT3.
APEX2 J¢ V5 FEPH () BRI AR AR EA T PCR Y4, [AIE
Xof LA 48 P W A T B DR MR BB I FEL DK S0 iE I Ml 4l
HE R B lad Joss se R AN it alifh =4 5
Ul A ik 17 3% 4, A8 2 5 41 B R pCDH-GP73-
APEX2-V5, Hefb)aipfn F 2 R itk LB & A5
I, 37°CHFE 12~14 h e PRBUCATE e & e Fh 2
FHPERIR LB RE #2391, 37°C 220 rpm 32 7 15 97
12~16 h, i 16 FH M v B P v X AU R A P HoR
A B R HEATIN P BE AR 45 kb 2
) DA 7 A T ORI
1.6 BREa%E

K = ok B SR R i g
W RELEE . FF 293FT A M A K B A R 50%~
60% M, F& M 18 9 5 21 K JiT ki pCDH-GP73-
APEX2-V5: A3 804 kL psPAX2: A 0 14 T
FpMD2.G A 8 ng: 4 ug: 3 pg LB YL 293F T
S, o5 TGS ) 48 h A1 72 h FH 0.45 pm A8 3t
UE AR AL DRI URAR IR EE M, T - 80°CH#EAT
TRAE
1.7 MEREHARR

5 HepG2 41 i 14 4% 2= 41 Jif %5 B 70%~80%,
FRFRFREL, A 3 mlgr &5 32 3L 3 ml
R EE, IR L 1000 By HL A A S BE N
10 mg/L A B EERE , H LA FE S 10 mg/L, 12
JA BT 37°C, 5% CO, 1) CO, 41 i 15 37 4 s 24

h, BGOSR TRAL, GRS IR BIRYL)S 48 h,
HRAE A LIRS 5 %85 B A TR AR 4% IR 1. 1 000 LE A
A 10 g/L Y IERS R, fifi HLZW B8 10 mg/L,
XL S B A R AT O i, e A SRR AR R IR
GP73 1) HepG2 4 il & , iy 44 "~ HepG2-GP73-
APEX2-V5,
1.8  4BiLFRiE R

¥ 75 1. HepG2-GP73-APEX2-V5 41 i (100
mm 35 FE L) FEHLST bR 4 5 BT R4 (n=
3): ARICBEFRILT R & A K- 2Kl (biotin-
phenol, Z¥FE 500 umol/L) AY DMEM 5¢ 4 15 3¢
i, FT37°C. 5% CO, %M TFME 30 min /5 MA
A FE 1 mmol/L Y H,0, T 37 °CH¥HE 1 min LIS
BNARUT bR IC S 5 9 o 2 ) bk 4 £l P R R
DMEM 5¢ 485 753 & FAH R R R0 TR R, U
HEBRAE R R IO S0 RS )G, Wl 25
FEE, M2 k% i (DPBS 1% 5 mmol/L
Trolox } 10 mmol/L HTIR ML AR AN ) eI A1 A 3 1K .
AN H LS, 4°C, 3 000g 5.0 10 min Wit 4E
0 M UTE o K A DT VE B AR A R L1
mmol/L PMSF. 5 mmol/L Trolox. 10 mmol/L 3k
1M F2 415 10 mmol/L & A fL Al i RIPA 24 2% vl il
TR, VKIBZ#E 2 min, SRIGLL4°C, 15 000g 50>
10 min B 135 S400 W . UG H RIPA 24 2% o
VT 3 R ) Bl R 2 N R IR 5 R T = IR
FE 1 hal4°CIF R i, RS KU F RIPA 2467 2%
MR VR ER TP, 1 mol/L KCIPERFR T 11K,
0.1 mol/L Na,CO, PR EE T 11K, 2 mol/L JRZE YLk
BRF 1K S RIPA 24 5 R AR T 2 IR . Ik
JH & 2 mmol/L biotin Fil 20 mmol/L —. &} 7 ¥ I
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(dithiothreitol, DTT) % Bt i R REER 4 T8 M T
WCEEVERG ™=, — ik LR G ALY B2 R A
PR R T B A, 5y — 3 S8 LA vk
BAE, 99.9°C4E @ IHHAEM 10~15 min J5, B
517 SDS-PAGE HL K . Tl & 21 YL 6 55 J5 22 50 06
PRAE 2
1.9 ERREEENT

HepG2-GP73-APEX2-V'5 4 il 2[R il 715 1k Wi £
J& i & B E RS . BC ] 8% 43 B I i 4T SDS-
PAGE HLJK, $&HBIT A . P)hn e e 80 V ik
i RARIE AT B, TR B YORHT RS 253 B S
Je BETHHL R 2 120 V RESE HL Uk 2 TR B i 1K IS
Wito RFBREEI RS (100 V, vKB&M) &
F4% % % PVDF i, eSS T 547 5% iR 15
K09 TBST & A P =B A 1 h, SRJE RS
—Pr (FLGPT3HLIR 1: 1000, HLVSHLARL: 1
000, #T HRP-B-tubulin$ifA& 1: 10 000) = G H 2
ha4°Cid 7, TBSTIEYE3 W (BHK S min) J5, 5
PR I AL P Bl AR G L SE e =t (1: 25 000)
5 W 40 min, 5 TBST 3 IR PE)E R oAk
Sk (ECL) P T fb2e Aotk . H Rk
It i i Bio-Rad B MR R G R EIR, LLHE
HE5WSEH (B-tubulin) ZRAH7T L% EEAYIA
— AL A TR i AT
1.10 SmWHEKLE

¥ HepG2-GP73-APEX2-V5 40l 42 Fh T 2 4~ 35
mm B R AR IR, TR RE 2 8 K 60%~70% i,
BEAL A3 A A0 AR SE B 4 5 AR AL BT BR 2. A
4% 22 T W 150 ul %3 [ 22 20 min, PBS ¥E% 3
W, RIGEEFLINA S & 3% BSA i PBS I 150 ul
FiREFA2h, FEEHMAWES IR (St
VST 1. 500F BT 3% BSA) FHIREZHE 4 h
B ACHIEE , I FIEE UG I —4T, PBS
PR3, B S5min, RES5HIRESW (&
Alexa Fluor 555 tRichi/DR ZH0 1: 500 S HE5E Al
Z-Alexa Fluor 488 1: 500) % iREOEIRZIFE 3 h,
22 PBS 3 K75, Hoechst 33342 5 i YL 40 il #%
5~10 min Ji7, PBSVEM3 UK, BIRTBEfTi0OG LI 4
WU AG T -
1.11 Surface Sensing of Translation (SUnSET)

K40 (Huh7-siNC & Huh7-siGP73
YN PSRBT AT A AN B, X R R

W WFRTEREIS, TERFRILPINA TAEMRE R 10
pmol/L FYIERS K, T 37°CHF & 30 min, fiiIFE%
BHRB LRI TR A IS, 5 55 LR
L, HWA R PBS UEARANA 3 YK, A1 ml &4 &
1t A0 70700 7 RIPA 2879, oK [ 24f% 20, 2500
WA L VE B SR LRI . B e BCA
(bicinchoninic acid) EHATER, IR HRIEER
A, BRSSO AL B T SDS-PAGE HLIK ,
Bifi J55 %% B[ 22 PVDF . % 5% AR W58 (1) TBST
B PVDF 1 him, il R PR 5 =
PURLAE 4°CIEF %, ZJ5 H TBST YR 3 1,
FRR S min, PRESE PS5 AN A HRP AR iC —PLE iR
WEE 1 h, VERJEMHHECLIL kG R ., Wit
rie A, IR R B AKE, M
TR B R R A TR R AR R, S B R
JERE i 24 T SDS-PAGE HL Ik -4, ¥ PVDF i &
TR YR T, IR R F % ENAK 30 min,
ZIE B KRG ik B8 s T, AR,
ERE A R TR ST

2 #R

2.1 HepG2-GP73-APEX2-V5iaE M Rt

pCDH-CMV-MCS-EF1-Puro #{& 28 EcoR TBR
PERUIBEEA TLRPEALAC BT, B B EE I H Tk S 58 E
ITHE, 58 ER, S EER BRKELART
400 bp (Kl 1a); KT A& wRESLK A, @it
Snapgene #1415 11519 T % GP73 J¢ APEX2-V5
A B ATY 1, BRAS 5] A 1S bp [REE ) GP73 I
APEX2-V5 Hi B, iR HEER HL vk S g0 i 4T 50
Wk, AR BN, R BB 24 2k 1200 bp #1800
bp (Kl1b, ¢).

B IR S GP73. APEX2-VS i BLi%EHZ,
¥ % 5 21 JFi b pCDH-CMV-GP73-APEX2-V5-EF1-
Puro, /5 % 3iF 7 51 1E 7 1, 45 %] p)CDH-CM V-
GP73-APEX2-V5-EF1-Puro 12 %5 # Fi ki (&l 1d) .
5 AR R A %6 R G % GP73-APEX2-V5
Mk 7E, JRY% HepG2 4l il 24 h 5 FH 10 mg/L ¥k 1
WS R A T AT L, AR A R IR AN R
HepG2-GP73-APEX2-VS5, X H] Western blot 52 55 X}
HPEATRAE, 458 85, GP73-APEX2-V5 H4
FHAHAL T 100 ku Ze Ay, HHUBAHST, IESC40M R
FaEE s (Kl le).
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APEX2-V5

15000bp

5000
399885

1500bp

750bp
500bp

IB: V5

IB: B-Tubulin

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

22 4SPiEtRCBEEEARIEKWNGPTI3HEEAE
Hig

FI IR I EE Y HepG2-GP73-APEX2-V5 4k
M ZFR, AT T IT APEX2 (AT hRiC S5
S, AR AR S X R A
IEAR I A A Y K 5 H,0, UMEL 4B 4710
RN, i GP73 4R A i & A AR A I
XTRZAMATINAE R -A T 5 H,0,, VUHEBRIERE
SRR . M, SRR TR R R R
B, I EES I TE AT, Wi RS
YE GPT3 R R EAERER (K2a), MK
EFRICRCR, FoA T e s O A R 55,
S5 R PR Gl A W R AR A B R R R R
(streptavidin) -AF488 F§ MR, HiZf59 5
GP73-APEX2-V5 B E AL i FE HL G5 17 BH M RE2H
W WA 28655, UESE T BT hRic i Sk
(F2b) ., FE—4, FJH] Western blot kil 4% 55 3 Al
RHIR &£ AEYZEAAE N, 3Ur EE K
BRI B A EME KA (streptavidin-HRP

KD, BARICES R AE TS (K 2¢).

TERCELAN b, K o 2R 2% 58 LC-MS/MS Jit
A o AT e B AR A B TR,
FATUA L o £ 1 5T Y DG I 5 K188 S 1 o =R Lk
(SR LH/X R >2) T2 brife, PEI3 i A 5
WS E R A EAEER . T RE T E 1
95 AN BRI GPT3AHEAEHE AT (K 2d),
FATKHE Score Sequest HT {EL X i 8 FHAE G #1714
J¥, IR HEA T 20 IR H AR R (R2).

23 GPBMHEEEAZERSHMEIEINEEHEX

FIH Enrichr - {5 X0 2615 21 19 95 4 B 05
MEAEHE AT TS, EA SR
2t L UL https: //maayanlab. cloud/Enrichr/enrich?
dataset=9fc2167f06e3a06bd06d31deadd70a93, Lk P
<0.05E R 22 S HAGHF R SLAbRtE,  [R]BH A
—lg (P-value) fTHERF I3 & EHEA AT T19 2% H ik
a2 3 (Bl 3a~c) . GO 4ffidl 53 (cellular
component) &SR BN, VRN H IR SR
HH, GPT3MAHEAEEN B w5 T N BRI
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A
Biotinylation zone
proximal endogenous proteins /_
I_I_I
APEX2 =
Biotin
41 H U Ny =V
° . _O_O L Digestion >
Tt
Biotin _ M 5;
)
@
A @
= Streptavidin
_ o =Immunoﬂu0rescence beads
l )
aig iy ©
- v
* = — N
g =
] MS - SDS-PAGE
2 e - e
& -
m/z
B . o C D
Megative F’I;‘;’gﬂ:g HepG2-GP73-APEX2-V5
Biotin-phenol — — — + + + Replicatel Replicate2
HO, — — — + + +
180+
liuul‘-ﬂ 130_
951 &
75 w
55+ =
434 =1
1]
100uM 34- g_
2
25-
17

Replicate3
Streptavidin/GP73-APEX2-V5 SPECATE

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.

BT - e R S e ) Js R S R SRz . BRI A R E S 5N B R N BT -
SFolE s (K 3a). MM, GOEY s  /KIEMIE s ok A its fi 5 2 A W) el
(biological process) &P R Won, GP73AH  (KI3b), $E/m¥dime Raf.
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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
P4HALI 141.06; 102.33; 151.7 S51; 38; 43 25; 17; 21 51; 36; 62
HSP90BI 119.83; 112.07; 110.88 43; 35; 40 30; 22; 26 69; 52; 6l
FGG 110.82; 110.35; 101.04 54; 43; 51 20; 17; 19 55; 46; 45
RPN1 96.01; 94.7; 9593 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
FN1 85.22; 63.69; 61.54 18; 125 12 33; 23; 22 63; 40; 34
TXNDC5 77.58; 61.02; 739 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; 20; 25 11; 7; 10 16; 13; 14
EROIA 42.21; 47.19; 34.76 34; 25; 25 11; 95 9 18; 19; 15
TGM2 41.88; 33.85; 40.78 26; 15; 17 14; 8; 10 28; 19; 23
TMED10 41.41; 25.55; 30.92 26; 26; 26 5 5; 6 15; 17; 19

Notes: Score Sequest HT :
fied peptides. Unique peptides:

1£ GO 43 T2~ HE (molecular function) & %
bl AT A EAEHE S B3 & 4L T
2 55 R 2 R UM AL TG P« K- 2R 4- XU S ity
TR S AR BE N 2R 1 kL 37 IR 2, A S5 AR i 4 i 2
fie, HrhE b k44 (ribosome binding) %% H 5|
BT RATEE (B 3c) o B 40 AT
F B R G S A, ORI 42 0T T O P 4t
HHA R E SHE 2 XCHE, R A
A 2, HEAR, EAPUESIEE R GP73 5
FAZ B IR R 7 BIF3 &2 5 90 1R PR A A2 0 30
EIF3G Fl EIF3LAFAEAH EAE AT, X AEFRATHY AR b
1CHEA Western blot SE50 1452 T 50E (K13d).
2.4 GP73{R#HMENFEER

Surface Sensing of Translation (SUnSET) SZ4:
SRV 1 B B R A S 1, IO A

sum of the scores of the individual peptides from the Sequest HT search. Coverage:
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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 - lg (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 situ. Golgi
protein 73 (GP73, also known as GOLPH2), a resident type Il Golgi transmembrane protein, is a well-recognized
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
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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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