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Abstract

Background: Lung adenocarcinoma (LUAD) remains a major contributor to cancer-related mortal-
ity worldwide. FAM83A, a member of the FAM83 protein family, has been implicated in oncogenic
signaling; however, its functional mechanism in LUAD has not been fully elucidated. We hypothe-
sized that FAM83A promotes LUAD progression by modulating the GSK3f/f-catenin signaling axis.
Methods: RNA-seq and clinical data from the TCGA-LUAD cohort were analyzed to assess FAM83A
expression, its association with overall survival, and enriched signaling pathways. In LUAD cell lines,
transient overexpression or siRNA-mediated knockdown of FAM83A was performed. gPCR and
Western blot analyses were used to evaluate the expression of FAM83A, GSK3p (total and phosphor-
ylated forms), f-catenin, and downstream effectors such as Cyclin D1. Lithium chloride was employed
as a pharmacological inhibitor of GSK3p to examine pathway dependency. Furthermore, negative
control cells were treated with INH inhibitors to confirm whether their effects aligned with those
induced by siRNA-mediated knockdown. Results: FAM83A was significantly upregulated in LUAD
and its high expression correlated with reduced overall survival. Gene set enrichment analysis sup-
ported activation of -catenin-related signaling pathways. In vitro, FAM83A overexpression increased
p-catenin and Cyclin D1 expression and elevated inhibitory phosphorylation of GSK3f, while FAM83A
knockdown had the opposite effect. Treatment of control cells with INH inhibitors yielded similar
phenotypes to FAM83A knockdown, validating the consistency of both approaches in suppressing
f-catenin signaling. These findings suggest that FAM83A enhances ff-catenin activity at least in part
through regulation of GSK3p. Conclusion: FAM83A is upregulated in LUAD and promotes tumor pro-
gression by modulating the GSK3/f-catenin signaling axis. Integrating bioinformatic analysis with
molecular validation, this study identifies FAM83A as a pathway-level regulatory factor and a prom-
ising biomarker for LUAD. These findings provide a mechanistic rationale for future translational
investigations.
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Ja fitidiE (NSCLC) 15 £ 85%, 1l fifi i (LUAD) 2 55 5 UL I NSCLC 287, 2 i BT e 1) 40% 75 45 [2]
JUE T AR i 1R R S R [y T BT T — e, el T SR e k(B B 4 1) 1E CT 5%
B RHEAAL, LUAD S8 A A SR IR 52 B g b R TR L YR T 2451 A A2 I 32 9 43 J P 772
W3], HArhE = A U BER[4]. Rk, JEPIFRERZH 0 TR EY, JUHOR IR 5 R ik
JREVIRKHIAREY, LMEH LUAD MIFUE VRS ATG ST SRS St SIS #E 45 2

AR, FAMB3A 1EN FAMSB3 FKIRIN— R, HAE 2 Pk i (1 B0/ FHB W i #7~ . FAMB3A (1)
TR S5 E e B LA R S5 g rh ks vy, I R P gk e AN B 1R S DDA O
AW IR, FAM83A @It PIBK/Akt. MAPK A& Wnt/B-catenin &5 G815 5 I i, {3k fifsg 4 a1
W B R AR 28R JI[5]-[7]. [Fk, FAMB3A T]BE&— /NMETE IR ALY br S FIIG YT FE 28] TEN
JidE T, FAMB3A 361k O 2 WU FE Uk S W3 T, B B AR IS UIAROG . RS CA I )P
BT FAMS3A TEfitE s fEA, EIAE LUAD 1 EARNLET A A B 4T e B [9]. (1L, i3E— 2D
Jt FAMB83A 7t LUAD H 1{E R ML B A B R = AME

GSK3p/p-catenin il % AF A2 T Wit {5 5% 2 —, {EAMREINGE. o0, TR AT E 200
HEMAEH . RN R AERR R RE T, GSK3p TG HEIEF 4 N, 1M p-catenin 4% Fid, (2ithhiR
S M 10 TG 5 S B R4 [10]. WEFR R, GSK3pIp-catenin I I (1) 45 i ¥k 2 IR 5 (bR &, L9 i i
FE[11]. H KU, GSK3B BB R AN IS v] Lhdid 4R p-catenin HIgs e PEAE 1, 325 i (i 2k i
B [12] . TERTRRIE 1, B-catenin 55 H0E O 12 0H 90, H 58 1012 28 MR B il s 25 1)
FHIE[13]. [FIk, W75 GSK3pIp-catenin Il %A 5 il A il i v6 97 10— AN TR SR I .

EIR FAMB3A 7£ 2 Mmie o (W 20 /E H S 7, (HIAE LUAD w1 BAR(E R FLHRIIA B . ©F
Wt R, FAMS3 kR i1 (i FAM83G) 1 LA 5 CKla Al GSK3p ELfEAHHAEH, §0i p-catenin HIfaE
PR, HETT RS AT S B NE PR [14] . FE T IX LRI, AT B AR RS MR T FAMB3A 1E LUAD Hi(1)
YEF, E Ao A HLIE I 1 7 GSK3p/B-catenin i i 52 M il fig e 12t F2 (ML o 45 & 2E M5 B4 0 HT(TCGA £k
P8 540G, FRATTTHRIE KB~ FAMB3A Ji i 1% GSK3B M R ALK p-catenin {55 (1 B AR
i, /R FAMS3A 75t g i B E R, B 5N FAMBSA 1N BTG b R E I #E A R4 1
SERIFRAKYE, Ay LUAD 1R H12 W 1697 S TS Tl 42 (R i 2k A s .

2. Fk
2.1 AHBBBSRE4IE

AHIEFEAE FH B0 it e (LUAD) % s 41 250805 B A 2RI RS B 3505k B TCGA-LUAD #i#i4E, il TCGA %
#EEEI) GDC H 71 & (https://portal.gdc.com) T #k. Frfli H ()25 055 LUAD IR ZIREA ) RNA Fik T
AN I S5 PR RS (U A= A TR IR S TR 20 J5%) o FEBE TR BRI B, Sl B TR AR AR, I H
R 7 & H1f DESeq2 FAFEX R 46 RNA-seq TR AT T hriEALACER, B OREGE b 0HERRTE . o ORIIE
B iiE, #HHIESWPREA, WERE A —FEARRR R FIE. FraRAEHEET log, (FPKM + 1)#;
W5 T R8T, MRREARS IERFEAR D FREN “TCGA-LUAD-TP” Fl “TCGA-LUAD-NT” .

211, ERFESH

H TR FAM83A fE LUAD ik 7 i, A TR IR A 2R AR S I8 It 2H SR AR I Rk 7K ik
ITEE . ZEREEHEH RIES TH limma £ (v4.0)3H T, SFEB{E®EN: |logs Fold Change (FC)| >
1 H FDR (Benjamini-Hochberg £ 1F) < 0.05. 73 #7145 34444 log, FC MK EI/INFI /N BIR BT 53 73 & HL
H Top 30 AR RIFHIER . AT 2 FHREE R, Top 30 R FIFE K L4 FLia W rd BIRGEN “ Rz
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T tsv” . “LUAD_top30_up_named.tsv” . “LUAD_top30_down_named.tsv” Fl “ = 4rF Top30 (4%
E3T57).45v” X

21.2. £FESH

AP FAMB3A FIAXT LUAD B8 iR IE2I, 25 UCSC Xena 1 £3(TCGA-LUAD, HiSeqV2
HH)ZREL LUAD 85 1K) RNA-seq FI5 0 B S I R BE V5 80805 . #RHE FAMB3A 1E it gd Al IE H FE A Hh 1) ik
Z5, ALK EREEAKT, HRA Wilcoxon K56%) b2 5. M4 H7 F(median cut-off) ks & 4)
N FAMB83A E &AM R L4 . R Kaplan-Meier EfE M bl A F#2k, 3461 Log-rank 4%
LU AL 3 IR AR AT IA(OS) . AEA7 3 T E Python B85 N 5e ik, AEAF M4 R A B L KM Al 2822,
BEMIKFLL P <0.05 M.

213 BEERSW

T H—PIRER FAMB3A FHIER AT S5 A i FEAE S, FRATR A B K 45 5 9 BT (GSEA)
J5iE, i EREATR R 2 513E T GO (Gene Ontology)d: 4733 #2(BP) Al KEGG B & &£/ 1. 2 #r
T R E S H1 clusterProfiler £ % org.Hs.eg.db Z¥a AT, e W% & £ P {H<0.05 H FDR <
0.05. &HENHrEE RiER EIFHRREZ S % T Wnt/g-catenin {5 Sl H, RSS9 BHRAE T J51A.

2.1.4. ERBEIEARSEHE

itk — 478 FAMB3A 7E LUAD H VS ZE/E LA, FATHE T STRING i3 FE (https://string-db.org)
WETEAR - EAFRMEERPPYML%, 231 FAMS3A 5H AL E A 2 M B/ R, 1
Cytoscape # (Vv 3.8.0)%f M Z& #EAT AT AL, JHH f{70HT T FAMB3A 7E GSK3p/p-catenin {5 = il i HH A] g
RAERIRIZER

22. HRASER

1 AB49 4 (W E ICE Universe BIO AF], HETRMN), FHIES 10%fH4- fiLiE (FBS, ICE Universe
BIO)l 1%7 % %=/ % 2 (GIBCO, USA) ] F-12K £577#£(GIBCO, USA)H, T 37°C. 5% CO, [f1E R 577
FErPERIR . A E A TR F) 80%~90%IN, 1 0.25%5 5 [ fil§ (GIBCO, USA) AT W ALALAR . 4l i 77
{5 F 76 3% R A2 (ICE Universe BIO). 73 ALLNIU4: S HXTEAI(NC). FAM83A i ik 4 (OE).
FAMB3SIRNA R4 2H.(Si). GSK3p #ii51 inh ZH(inh).

2.2.1. YHREIETEASM(CCK-8)

f#1 ] CCK-8 k71| & (APE BIO, 1 [H |g) ks 40 ARGt % /7. AS49 4R LAEEFL 5 x 10% AN %5 i
BT 100 pL 93 96 FLM Y, R T30, 1, 2, 3, 4 KJE, AL 10 L CCK-8 ik, £
37°CTYkLLEHE 2 h, Bt ol EEkRA (Multiskan SkyHigh, USA)YE 450 nm J& K T il iE & FLIKWR O (OD
1H), VPR ARIG I O.

2.2.2. SER3EEE R PCR #il(QRT-PCR)

fifil TRIzol ik77(TaKaRa, I KGE) AN RNA, FERIBLIKE 540/ . B 1 ug &4 RNA FF58
i #5745 i cDNA. gPCR R M A$EFH SYBR Green Ty i 7l (ABclonal, H[E#(iX)7E Quant Studio 5 541
K 9t E B PCR AT, #ll FAMB3A. AXIN2 K MYC JE[H ) mRNA ik /KF-. A g-actin 1F NN
SR, R 27O IR D AR Rk & . T 517 514 Blast 501iF, B ORY S8R 18

2.2.3. BESEENEERN(Western Blotting)
] RIPA 2@ (Beyotime, #)FEEAIMRE I, 4 BCA HEAKREM e AF SR, Li)es

DOI: 10.12677/acm.2025.15123631 2097 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123631
https://string-db.org/

R

J&, J@iT 10% SDS-PAGE MR HEAT Hivk, #ENZE PVDF [ (Millipore, 1), {8 TG F B b v (7
By, bip)EME, SHERM—PE 4CTIHEER, FTH—bi$s FAM83A (Abcam, ab316161, 1:1000).
GSK3p (Abcam, ab32391, 1:5000). p-GSK3p (Ser9) (Abcam, ab75814, 1:10,000). p-catenin (Abcam, ab32572,
1:5000). Cyclin D1 (CST, 55506, 1:2000). /55 HRP FRic i —Hi=iaiE &, 18 ECL k2% &6l (H
W, b, o E) ST Image J B0 ST AT AKEEAE 0T, LA B-actin RN SR A

2.2.4. EREXGREIRFMENE(ELISA)

P IR R N7 (1) ELISA 77 & (Finetset, = B ) Ui B i T . 2D IRIT . R0 RE 9%
FIEW CBEIA TR BUARR 96 FLIR T, =EIFE 2 /. FiR)E, AR ST, BES
AN BRI BNV BEE SR . G INN TMB JEMVE R R, IR & b1l oy . S RIE F i
FRAXAE 450 nm K R EROGREE,  MRAEbRAE i 22 1T SR i HARDR 7 (9K

2.3. Gt oA

JiTH Bt )45 ] GraphPad Prism 9.0 BAFREAT GE it 70 Hr.  SEIG 4 R4 A (H AR #E IR (Mean £ SEM)FR
s FTA SRR ST A =K. A LLBCR A B R 3R T 2220 BT (One-way ANOVA), 5 777E i 35 1R 2 5+,
W E— A Tukey FEASREAT I PILLE . PIZH I LLBCR FIARRE X Student’s t 4536, LA P < 0.05 A%
FHEA G E

3. &R
3.1. £MMEERESIER FAMS3A £ LUAD BHISRIEET RFEHEX

HARTE FAMB3A 7E LUAD HRIZRIETE L S HG IR X, FATTE eI H TCGA idE X FAMB3A (13
BT T 00T, ZRAZE(E 1(A)): FAMS3A 7E LUAD JifRi 2027+ (1) mRNA Rk B3 m T 53 16w
HZA(P < 0.0001). %45 HE I 72 FAALR G M R T I 2237 FAMB3A RIS B35, $nInTRE
YE It T EBUE R . 253 KI5 1(B)): Z R Kl E#—P 7R T LUAD 5 IEH HEWE IR FRIA
JITHI R 2 5, FAMB3A 1 w3l R R T L B B3, o H S R AH DG 2 3 R R B AL
FRE(E 1(C): FENHTEY, FAMS3A KM A LUAD FEA T S8 5 2R HAb i A S JE A (1)
A, S FAMB3A SR gt saA ¢ . AR AT ZREI(1E] 1(D)):  AEAE TR~ FAMB3A 1]
Ik S N i BRI BB A 5% (Log-rank P = 0.0024), 278 FAMBS3A &k il REfi N LUAD B AN
KT ST XS R 7. PPE (B 1(E)): A HAEMS M o, FAMS3A 524 CAnSueM <& A g-
catenin. GSK3p4. Cyclin D1 55) 2 [RIfF7E W IAH BAE R, W7 HLAERs ot e vhm] e id i 224 a ik R FEVEH
KEGG B &£ (4 1(F)it—PE£W, FAMS3A MK ZRREHLNEE EETHMEH. p53 15518
H. Wt {55382 PIBK-AKt 5 SIHHE 2N CHE SIME . IXLCIm PR 10E S5 IR A g e . 1228 %
FERNMAE L VMO, (T FAMS3A TR i#IX Le il R/ LUAD HINEUEIER » Rrmilie, 4 i
% F1 Wnt/g-catenin MRS E B4, NIRA G SRR TSR T BB T 1) o

3.2. FAMB3A i#iT i8#8 GSK3p/p-catenin 5SS SR E L REHEITR

3.2.1. iBiZ FAMS3A RiIZEEFM LUAD HMIEESFRE

N1 P IRIE FAM83A 7 LUAD HAE) ¥ Thae, FATEIS RSN LEG%T FAMB3A HHT T DhReid
FIE (OE) MRl (si) Ab HE . CCK-8 SZIR 4L F (14 2(A))Ew, 1EFRIE FAMS3A (120 A 7E AN ] Bk 7] 557 (40 0 B i
D13 TR REZH(NC), T FAMB3A G fICZH 40 i 1) 4 58 e /7 BH 5 R B . Fpoplih, ad 361k FAMB3A )4
J03% JIAE 72 /NIPRD 96 /NI IS R H B S I ma s, R FAMB3A FE4ERF LUAD 4 it A7 Al i ik H
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FRKE p < 0.0001
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Figure 1. Bioinformatics results suggest that high FAM83A expression in LUAD is associated with poor prognosis
1. EMMERFLERIZR FAMB3A 7£ LUAD HRISRIES N RIUGHEX
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A Effect of FAM83A Modulation on Cell Viability(CCK-8 Assay)
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Figure 2. CCK8 and qPCR results suggest that regulating FAM83A expression significantly affects the proliferation and sur-
vival of LUAD cells

2. CCK8 & gPCR 5 R12RiFIE FAMS3A KiAEZEH M LUAD RARIEES EE

3.2.2. FAMB3A jBidig#E GSK3p/p-Catenin {SS3H300 LUAD AEHEHE

N T IRIT FAMS3A HI4rFHLi, B8 7 H X GSK3p/B-catenin {5 5 B EK 152 . Western Blot 45
(B 3) R, FAMB3A i ik B E RN 1 HIH14BERE 1k GSK3B (Ser9)HI7K~F-, [FIf B-catenin 1 T iF
SBEER Cyclin D1 FERIA B E NP < 0.01). #H/x, FAMB83A k4l Z R T GSK3p B A /K TP,
S-catenin Al Cyclin D1 [/ (P < 0.05). iXLLLE R LN, FAMS3A ML GSK3p fiE e, st T
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FAMB3A i LA AL 3(E)FTE 3(F)). iX—45 R0 IE T FAMB3A il GSK3p/p-catenin {5 5 i@ B {iE
BEAB G AOVE ], JE EAE R INH 308 28 5 FAMB3A R 4s B—5, #t—BiE 7 FAMS3A
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Figure 3. Western blot results suggest that FAM83A affects LUAD cell proliferation by regulating the GSK3p/-catenin sig-
naling axis
3. Western Blot £Z5 R {27~ FAMB83A i&iT i85 GSK3p/4-catenin 155408200 LUAD ZRARiL5H
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3.2.3. FAMS3A g pt R 4R R E S IS4 B E RE

TR FAMB3A X fili s M B sz, FRATTEE ELISA Rl 1 48 s 7= Bis AR 4 )8
FEABE-9 (MMP-9)FIIME Py 2 4 KK F(VEGF) R 5 . ELISA s236 45 (14 4)Eon, iR IE FAMS3A &
ZHE T MMP-9 fI VEGF (1143 37K>F, 10 FAMB3A R sk { Fil GSK3p FMil 75 (INH) I F ] 1 X 8 (1] 7
Mk, BEARkUL, FAMBS3A it FRiA4[K) MMP-9 A1 VEGF R JE 4 B L Xt R 20 i HH 4 1.5 /% (P < 0.01),
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Figure 4. ELISA results suggest that FAM83A enhances the invasion and angiogenic potential of lung adenocarcinoma cells
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catenin A1 CCND1 (7K1, FEHii FliFid@Es . HER)2, H Wnt/g-catenin #i5 (INH) &L B FE(NC)4H i
AL FAMB3A il R, 1ESE FAMB3A 11 FHAR AT fig & il it £ 1) p-catenin {55 @B F 1. It
Ab, (i GSK3p ZjHLHNHI 5 (inh) AT 5 FAMB3A @ik, #/r FAMS3A {EF T GSK3p 1 sk 5
HoPAT, MR GSK3B Xt p-catenin [+, 45 LRI, X SLHEA Sy S RE T LR ELAL: FAMB3A
] GSK3B TiE PE(E I Y I MR RR1L) . FRE B-catenin FR{EFHAEARZNR, DLLIES -
catenin ¥EEELN (41 Cyclin D1)ERIE, AT (22 fifi e (LUAD) Ik g« 3X 3 H] FAMB3A & LUAD
GSK3p/p-catenin filt b1 J—ANFr (44T 2. TATHIWE 7S5 RE DA STIAETT, FERICHEAT T 9k #iltn,

DOI: 10.12677/acm.2025.15123631 2102 I A [ 2 3k


https://doi.org/10.12677/acm.2025.15123631

TRA 5

CAWTFREY, FAMS3A it Wnt/s-catenin Al Hippo 15 5 38 4 35 At e 40 o 1) 389 58 A 4= 28 [ 20]-[22]
BEAL, TEABEEIR AN (LUSC)H, FAMS3A EU 4% iE B il JE i Wnt/g-catenin {5 S BB MK 2 AET:, FHIRE
B} GSK3p/p-catenin {17 7[23]. DAL, FRATZENIRE (LUAD)H 5 NP RIHT T, 181 R4 GSK3p i
PEMEMERRIL . R U7 p-catenin/Cyclin D1 [ 42 A K FAMB3A 142 75 fili B A 8L b (i sh g 1k SR, gk —2b
IRANFER 7 HALH

MEFEALBE 2 A R, FRATBT 4SS R W], FAMS3A mlfERESE LUAD TG A Wbr &4, i
EREITHE A, T FAMB3A 7T GSK3p/s-catenin () L3, 1] FAMS3A (B H: N il i) vl At 11
p-catenin JRB) I 4HMIIE A . 4T Wnt/B-catenin J& B 0517 1IE7E 2 R iE R EATRE ST, BATNEHER R,
¥ FAMB3A =3 iA 1) LUAD HE 16Ny p-catenin/Wnt 38 BRHE VAT HBL 2 BEAT R4 [24] . BRAN, PR
o GSK3p ThAE AT SRS A BEXT FAMBS3A IR (1 fifvfs th AL A 1

RETH ZMRETR H FAMB3A 5 Z MR & A L A DG, GFEFLIE . IR . k3 f i
[10][18][23], 1HHAEFBLHEIIA T4 . BEAERE T 32 E A T FAMB3A 5 2 (ARG = IR IEEE-ERK 155
R 4% AR EL A P DA R e A B0 ST AR B Th RE[25] [26]. IRATHIBF 7T 45 St — 3 8 T IUA NS, 38R T
FAMB3A 7L/ flifss (LUAD) Hid i GSK3B BRIk 1% B-catenin {5 ‘5 idig, X — ALl b Hi i A e 4 T i)
& - 22 BT Wint/B-catenin {5 518 2% B D\ 2 il Jiiis 384 G L A U 5 m R AN VA T T i 24 (1 DG B DK Bl R R [27] [28]
W R, WAL RELY FAMS3A 158 LN 1, 0 p-catenin A e, BEWET
FAMB83A AWML i) Bt

SRIM, T8 BRI, AV AAFAE— LR PR 15k, SRAFTRATRT TCGA BdE £/ 3 #T 7k FAMB3A
RILG DAL Z AFIEGT 5 000K, (HIX AT SR IE [ e W 2 PR AIE A2 AR K P T S 1 A 371 0F 9 DA R T
LU A B A IR B B T 3858 FAMS3A 7/l iE (LUAD) FR I TS (8. FLIk, AR L i
FANPR T RS R AN AL M s AT BEAT AR N BGAE (B 40, 38 3 S P R R AR AR Bl 3 IR TR /N BR) BAAIE 512
FAMB83A 7t LUAD i & i R - 28 =, BARIRATTA H % B GSK3p/B-catenin 15 5 i@ % /2 FAMB3A
IO IE RS, {2 FAM83A th 1] § 5 HARAS 518 B (5] 1 PIBK/IAKT . ERK. Hippo i##%)MHIAEH, i
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