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% Wnt/B-cateninfz 5% R EFHAARASNZ AR, ERFHENKTHFESE LA, ZEK 8 0
ENF ERABEETHHARER. KEFX KA, F%HRNAs(non-coding RNAs, ncRNAs)Z 7 1 # 89 5 4
# W F, & 5FEWnt/B-cateninif % ¥ & [ By & 34, 7 3E /)40 I8 f7 % (non-small-cell lung cancer, NSCLC) % 4 & B +
NETEEAE. AXHEIT R ZEN AR KA ncRNAsE Wnt/B-catenini B Bk ok, ZHREE, E5HFREX
WE R e o T 5 B W %, 8 ~ncRNAs/Wnt/B-catenint IR ZhNSCLC X 4 &% Bt % RS, H 3t — P H it
T ncRNAsE ANSCLCEHA L M. 57 TN, TG 15 89357 B A W ar S0 A RFF & 4 51 BT #E A e R 207 %
WA R H RGP KRN ENEMNSCLCH FAF N REFAA, HAEDHENF FHREED THMLE

REBER.

gkl Wnt/B-catenin, ncRNAs, 3 /)N 40 B it , 18 B L%, &£ 91 4

Jilidig (lung cancer, LC)& 2 ERIEAEAH CHET- Y 32
JR R /NG B fifi 88 (non-small-cell lung cancer,
NSCLC)J2LCHH WAy R, 255 2 FBLCHE 1)
85%. XINSCLCAFFHLHIIAFIA L | FH99 i S g0/ 45
SR AR N )2 T 25 AT 2 s NSCLCHY %
BEATEL Wnt/B-catenin 53 [ 4 S 1S B BIE S
BRSNSCLC K £E & i AT 7T 24 1) S Bt i A A1)
AEIFTE A, LAUIRNA(microRNA, miRNA),
BEERASRNA(long non-coding RNA, IncRNA)FIFR
RNA(circular RNA, circRNA) M CEIEZIGRNAS
(non-coding RNAs, ncRNAs)if i [a] 4% Wnt/B-cate-
ninfF S 2k F5%20T . Es i

N Sk AW ETH, TEf Sk . sk n MR
B K IINSCLC R B E 0L SR, HRTA
[f] 25 ncRN AsTE Wnt/B-cateninfs 518 I H A9 2 K- |
Z2 ) TH IR I 25 v R RGEARBT, ncRNAs LAl & 3K
IR AL R G AR e Sr Y AR SR G ik
NSCLC% 4= % FEHmiRNA/IncRNA/circRN A% Wnt/
B-cateninifl i 1Y £ )2 1 70 T 45 P9 45, i EE A 1)
ncRNAs/Wnt/B-cateninfll 1 #1 &L /N 254l R IK 24
YITE G RncRNAsZ Y & By a5, JFRHE Wat/p-
cateninifi B CncRNAsTE A NSCLCAH: Pitm & 9 1 1
71, LIIANSCLCHAE ST T e b m 2 Y 3R S fli Fl
HOTIE(E ).
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Figure 1 (Color online) Hierarchical regulation of ncRNAs in the Wnt/B-catenin pathway in NSCLC: from mechanisms to translational medicine.
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1 NSCLCH'JWnt/B-catenin{5 5 1%
1.1  Wnt/p-cateninf 'Sl

Wnt/B-cateninfF 538 i FRAEZE B WntfF 538 B,
TR R T |« ARSI 1G58 55 4% b A B vh
B ZCEEMIERD. SR, FR2 Wnt/B-cateninfF
53 VO T T 9 2 MR SR Y B FR R A R AR, O
VR it 25 1Y Y Wnt/B-catenin{s 5 18 AL T
RAPIRZS I, 4o rp e S 2R 2 F AXIN(axis - inhibi-
tion, AXIN), APC(adenomatous polyposis coli, APC)LA
MR EEGSK-3B(glycogen synthase kinase 3 beta,

2

GSK-3B). CK-lo(casein kinase 1 alpha, CK-1a)fTZH Af
A9 B-cateninfl{ IR 5 5 (B-catenin  destruction complex,
DOQ)if5 5 B-catenin®i iR fk. #EER LI B-cateninifi i S5 E3
12 2 35 B B-TrCP(beta-transducin  repeats-containing
proteins, B-Trep)4 & M %12 21k, Sl & HBHA (pro-
teasome) (A A, HEHFHE PN B-catenin YR AR 12, 24
Wnt/B-cateninif BAL TR IRASET, WNTEAGH 5 H
G 6555 WAL G 46 4R 1 (frizzled, FZD)3Z 1k K
IR 5% 1 g 26 11 32 A HH 5 25 111 5/6 (LD L-receptor-related
protein 5/6, LRP5/6)3:32 14 B, FZD-LRPE &S YWz
{EFEFLEE I (dishevelled, DVL), 58 X4 1 AXINA
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APCEIFE -, FEDCHFE. LT+ R -catenin
U ) N A o ST A i ke P Rl N e 4B
“F(T cell factor/lymphoid enhancer factor, TCF/LEF)%%
AL iGie-Mye . Cyelin DISE{R9FEH Fak M (2).

1.2 NSCLCH*Wnt/B-cateninf S 8% St B 1)
AR5 FHAAIE
Wnt/B-cateninif i 7E 1E 5 filti 41 41 i LR WG -
KRB SBE, 2l R G R IK SNSCLC R
PR CHES R Z IR E S NSCLOK
BEY7 AR FE A 11510 Ok 2 B UEE R, Wnt/B-
cateninfii 51 B 41 43 S NSCLCIf PR -3 T4 E %6 9] 56
. WNTHAA . B-catenin, FZDAZ A M i B 1 P8 1 K
TR ENSCLCEF FlfE . MR wAY . g o
HALL K Bid 13 2755 (tumor microenvironment, TME)H (¥
B BE AN IR IR A B UIAR I 200 ieah, B A Wnt/B-
cateninif TG FENSCLCH 12 A7, $fliit, K&
35%~70% 1 FINSCLCHA 54 B Wntf5 538 B0,
IF HAE76%HINSCLCH A 2] 7 5 B-catenini [
IR ZFWNTEAGIWNTL, WNT2BLL & WNT5A).,

FZDZZAR(UNFZD2 . FZD8)3 ik /K F-H#E T 55 iF %
ML B E FPHP2Y) B 5NSCLCH T, 165 . 1
AN FRBIRTE . IR T TR 21 RNl G S o &
S AR AR, NSCLCH Wnt/B-cateninid 4 AT T A5
AR T HA 2 Wt 5538 [ 0K 3h (1) g . 2T 5%
FUANSCLC 7 f 38 5 R 2 AR AR /> L 129300 4 pC A
CTNNBIHE R A 1 2828 FENSCLCH 1 & AR AUl
10.4%7111.04% ", X EEUEHE BT, NSCLCH Wnt/B-cate-
nindl BTG AR B SR T R AR AR SR R e A, T
RN REZHFZNR I, B AR o 2 K
ARZRAR, (HE Tz M 0 8 A O (0 S Rk, $R
AEAE A SR A TR AL

2 ncRNAs: Wnt/p-cateninili% 1) 2 AEM: 1
RS

ncRNAs & —Z A G i 8 A DI RETERNA ST,
HAmiRNA | IncRNAFlcircRNA E #{ I B3 i3 Wnt/B-
cateninif f A2 PRI A A= . b R -] FE B e Ak (epithe-
lial-mesenchymal transition, EMT), M A . g &
JB. RR . R RARITI Y. R 2 AIncRN AT
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Figure 2 (Color online) Wnt/B-catenin signaling pathway. Created with BioRender.com
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2 Wnt/B-cateninifi # (1) 73 FREUFAAE 35 25 7.

2.1 miRNA/Wnt/B-cateninifi{

miRNA A& g 5 7E FIALHIE A e B2
fr. HR K BB RN AR A2 DroshaflDicer
(RNase MIAIE)ZEA N T, #E1fi 5 AGO(argonaute,
AGO)ZE 145 5T IRNATTER 2 &K (RNA-induced  si-
lencing complex, RISC), HZ&Hd i HImRNAFR
a8 fe HL R A S BRI S R B S R4 B0 fiimiR -
200alE# A EMTH% 5% (K FZeb1/2, ] 4% FH Wi B-cate-
nin mRNAFPE, J0HI Wnt/B-cateninid BiiE, HAWE L)
AETE 5 IR AR FP A3 2 gE— RS2 B7. Ak, miRNA
F 2 i H 5w A F 8 5 mRNA R 3 HE BREIX
(3 untranslated region, 3"'UTR)#E7#B /ML A %08, ix
AT R XHHmiRNA AT #L[H 2P mRNA. ] 4limiR-
128-3p AT [A] A H [a] 7 IS AXINT . 43 0b 50 45 il AR OG 2R
H2(secreted frizzled-related protein 2, SFRP2)FIWntfll

~ 5 N——— TITTTTTTTTI I
miRNA degradation Target mRNA

A

o

(A AGO ’\\\

TITTTTTTITT 43/
s gk

RISC
4

ei::; |
_
Mature miRNA

circRNA A

IncRNA

Tl Bl F1(Wnt inhibitory factor 1, WIF1)55 22 Fiuil 1 56 g
oy RATEOEAE P (B13). 251, BUR/AEmMIRNAHE
LRG0 Wit/B-cateninifl 4% oo,  LLEE A
BERH T B mRNAREfE S I =X, FEMR A Kk il
KEEAEH.

2.2 IncRNA/Wnt/B-cateninii 45\

IncRNA I F S . 248 BIH LG S5 2L
i, TEfESE . Heskln . BRI DL ARG K TEE 5
e RE S | SRR . AW FREER I R
B RNAFA 54511 7210 IncRNA/Wnt/B-cateninfs 5
MR LM R A R RIS B, HAE IR A
I EZ R, TR /KO, IncFZD645 Gy (it s il i
A YISWUSNFZ LA /PBRG, K HBLE EFZD6) 5
FIX, T R S B 20 M B Wnt/B-cateninid 142, 7E%E
SEJRKFE, IneRNAJ 2 M58 4P N THRRNA (compet-
ing endogenous RNA, ceRNA)ZE G4 EmiRNA, filk

RNA polymeraes Il

:
Primary miRNA

’Drosha

v
) Precur_sormiR;A

B3 (MU )MIRNAA: B K AE ML, Primary miRNABRNA polymeraes 1154 5%7=4:. Drosha’primary miRNAJI L ffprecursor miRNA.
B, precursor miRNAE #4412 8 A AHMIBT, 5 Dicerfs &35 BN TN BB mIRNA, JFREERISCE i, Horh— S8R0 Em, o —4¢
HRISCHE A, R SHmRNAGAME A JHFEFER A, IncRNAFlcireRNA Al 5 A miRNAZS &, 1056 M I IERN A I G V. B A
R FBioRender.com. AGO: argonauteff [1; RISC: RNAULERE A&

Figure 3 (Color online) MiRNA biogenesis and mechanism of action. Primary-miRNA is transcribed by RNA polymeraes II. Drosha processes
primary-miRNA into precursor-miRNA. Subsequently, pre-miRNA is transported to the cytoplasm via nuclear transport proteins. In the cytoplasm,
precursor-miRNA binds to Dicer and is processed into mature miRNA, which is loaded into RISC. One strand of the miRNA duplex is degraded, while
the other integrates into RISC to ultimately bind complementary target mRNAs and regulate gene expression. Notably, both IncRNA and circRNA can
also bind to mature miRNAs and act as competing endogenous RNAs to inhibit miRNA activity. Created with BioRender.com. AGO: argonaute; RISC:
RNA-induced silencing complex
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FRJED ) FRBAM, AR S M E . 7EBIE S K
F, IncTIC14%54 B-catenin N¥m&iadal, i GSK-3BA
S B-catenin®i Rk, ML R Wnt/B-catenin{ 5
) FE R L /KF, LINCO1133: 535 5 Wntf5
538 FEAE U DickkopfAH X AL 1 1(Dickkopf-1, DKK1)
JashFH AL, B0EWnt/B-cateninifl [, e iIEBR AR IEE
%[44](&—]4)‘

2.3 circRNA/Wnt/p-cateninif5 15

circRNA ELA P & FRARGE M, 32008 (o T4 it T
HNMAR AR, AR5 BERNAS M IAA, Fabh e im0,
HIREML 5 IneRNAZEARL: — 7 T A) /E I miRN A4,
I AE A A P mIRNA S48 mRNA  3'UTRAIAH E A
FH, FEBR T L R A s BT 55— 5, cireRNAGE
WA S IR R E A TR, BN SR,
i FEEERNALE A F1(RNA-binding protein, RBP)x,
RSN AR, IR A R S R AT
1A, FBIrcireRNA S N EBEE AR SE AT, 7]
B N D BENE 22 KM% Wit/B-catenin s 51 #1201, 451

Guide

g
\

DNA ST

e

Chromatin modification induces
gene expression

W, circAXIN1Zi i AXIN1-295aa 2 JIK 35 Fr PR 25 &
APCHEIRDCE A W45 HP, TiijcireB-catenin M % E i,
B-catenin-370aa, Fifif5 HAE Ky 7 5 1H 35 G PEFS BL
GSK3BB-cateninfy 454, MM B-cateninBi iR
AR, 3 Py A A S 2 5B Wint/B-catenin
155, 438Kl 5 9 5 I B 3R A (K15).

3 ncRNAs{EH T Wnt/p-cateninf 'S 1HH
FENSCLC RN K i

3.0 et S5z A)Z2m

3.1.1 ¥ EWNTH#ncRNAs
WNTEAARNE N8 A IR (5 5, Wit 5 A
ZARE VLSS, T R I Wnt/B-catenini® 5 S, M
ARG . MRS Z4ER Y. fENSCLC K 2R
K JEH, neRNAsIE T B 12 0 (B R WN TR 1) ik
5 Iifig, W Wnt/B-cateninif 5 5 TG 1 G EE K 3]
179530 B SR T A Flnc RN AsZ3 B 2 7]
WNT1., WNT2B X WNT5AZEA% 0 B AR JH#£NSCLC %

Scaffold
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Figure 4 (Color online) LncRNA mechanism of action. LncRNA can participate in various aspects of cellular processes through mechanisms of action
such as signaling, scaffolding, decoy, and guiding. Created with BioRender.com
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Figure 5 (Color online) CircRNA mechanism of action. Created with BioRender.com

PEFERE. HihmiR-148a. miR-383 1] 454 WNTI
mRNA 3'UTRIX, il Wnt/B-cateninifi #7iG 1L, F#AK
NSCLCHIMIE RS R 72 1A FIHT-C7" ZEWNT2B
WHEH, miR-577i8 13 T HWNT2BEC ARG, S 16 1 M 8
FI26kKF, MHINSCLCAN IS FE AIEM T #2%. ifi
WNTS AR ACE FEEVER, WimiR-125338 1 179
PEWNTS5AZ L, HIHINSCLCAN g fo 7. 52
A2, miR-374a. circVAPANIE M WNTSA, gk
NSCLCHIMEMT 5 T 4R Biremizlzhdh
B R B9 R WNTEC AR - Fe 80 LU 1, 4R
i H AT s AU N WNTRS AR . X
b Z2 BOWNTEC AR B 45 S L 35 ncRN As S H I A
FFRAFR.
3.1.2 ¥ EFZD#ncRNAs
FZDZAKK4 1 Wnt/B-cateninifl 1> FHX 4, + 5
B AR5 B 1515 5 g 21, neRNASXTFZDZ %
B 5 B S T B 2 RS2 IR Wnt/B-catenin
AT 46 1) P AR - 52 A T AR 2 T 2 0 R A8 s o e L6
TEMEE R 2T, £ FincRNAsil i #2 [[1 FEZDA) 4 Wt/
B-cateninil FKI % 7). WImiR-203 B 454 FZD2
mRNAJFBHIBTHBARE, 0] Wnt/B-cateninif #7544,
IncRNA  AK 126698 AJ 38 12 171 8425 FZD 87 1 BH Wi j#%
ESEES MR T, miR-3127-5piE s
I FZDA4/B-cateninfli FHWINSCLCIIEMTHEREY. 5
MR, fEfEncRNAsHlcire 0017109 fffmiR-671-5p,

6

fEBRHXTFZD4 mRNAREHIEAN S, %S Wot/B-
cateniniil B I I NSCLCHE Y. I R HTIF 9T 268,
BT XTFZD N5 A 0 1] T T ek 8 R 30 11 B Py o ek e
RO A% M BEncRNAS/FZD IR 4%, FIRES
NSCLCHE 13777 SR s R HT o7 2 Atk
3.1.3 ¥ @ DVL#ncRNAs

DVLE—F 2R A, F 4R s i 59E 2 Miwnt
fH5 T RAYDVLE = 08 Wnt/B-cateninid
PR BLOK N 2, SRTTDVLAE Py 6 P e AT 2 B
UL SRAES, neRNAsKTDVLBEIR AL B AL 2 i
B, BF5E2M, LINC00673-v47E il (lung adeno-
carcinoma, LUAD)H1 5 5 33k, HAE M 07 20 ik
DDX3 5CK eV Bl = a1k, #imifk S DVLBERR L,
B ZBE Wnt/B-cateninifl %, BXSLUAD R & A Ko
U X — KPR T IncRNAH 3o i il 52 -4 W 45
DVLIEM B 0@ bl . S8, DVLIZ Z1b. ik
SRR B H A 4 B SRR B 7Y, B iE A 1)
ncRNAsH] fE ¥ Lk i BIRE e &1l 72 2 5 b 4%
P ik RS 701 A R M DV LAB i ML A 2R 4
NSCLCHE 1] SR M.

3.2 PGSR S Y

3.2.1 H #%0  B-catenin #ncRNAs
ncRNAsi# i ceRN ALl A3 S5 84 55 07 = .
FEHEB-catenin i) FRIL 5 TIEE.  7EceRNAM 24 4% 2
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I, ncRNASsHE R 73+ 20 AE H i BR FEmiRN A X B-
catenin mRNARJHIH], IRBINSCLCEM:IERE. 5T
FW, IncRNA SNHG11HETE4+PES5 A miR-4436a, fi#
FRCTNNB1 mRNARFHFEINS], X EHH%45 A B-catenin
PR AR A7, R XCE VR I HLEI 0. 25,
LINC01006%" | IncRNA DANCRP®?'LL K IncRNA
PKMY T1AR™ 23 i ceRN AR L E Wnt/B-cateniniii
. TEBEEBMEME, circRNAM S gnti I He a1
B-cateninfa e M. Hi, circFBXW7-185%H1% 4 JH ik
circFBXW7-185AA, Ff-LAm6AKKH )5 %5 p-catenin
2 FRALRESR, 0 05 B JE i 24 ANSCLCT 4 ffd
FRPERY . A 9T B cireRN AT IncRN A 4 i5 1 D fit
FRaE o A SRR R AL Az =4k, FEZ R
&35 Wnt/B-cateninfis S8 B85, 3 circRNAZwAS Y JIk
SR U ATVE R s AR pn ), T NSCLCHY 5111
5 PGB,
3.2.2 8] # ¢ 5] B-catenin By ncRNAs

[, B-cateninff#Rik 5 UIHEHL 32 B ZFncRNAs
M Z 2. FEie )2, I - miR- 18518
T SRY-£2 5% SR P F9(SRY-box  transcription  factor
9, SOX9)FiA, FifEp-catenin mRNAKFB, [fiilncRNA
PVT 10038 15 W% fffmiR-361-3pf#t B X SOX O 41k, 175
B-cateninf% SIS, MTTHEENSCLCHITE 57781, 1
FEAE)Z 1, 5 ncRN A AL A5 i B-ca-
teninZIfig, B UImiR-708-5pii i3 4 HIDNA FF 3L 5% il
DNMT3A, FEAR4HALEIFH 53+ (E-Cadherin, CDH1)J
s FH AL, {EECDHI/B-catenin®E S HEIE L, HS
Wnt/B-cateninid@ < 15, IncRNA  ITGB1-DT5#E i+
SEgrbESs S YR TR I EHR RITEY 2, i EIJEITGBI
FIRITE ITGB1/B-catenin/MY CIF S 5t [l %, HF4L14
1% Wnt/B-cateninifi #5°". 75 BHIFG &2, ncRNAs
W OBE . 2 Z i 5 5 Wnt/B-catenini
PG . WcircCDR lasii i3 il & 7 22 2/ 2 R 1 5Y
B 7172 ZALREfR, [E1EB-cateninF ik, circRAC-
GAPIiE T SEE 2 R E X &5 5 A1, IFES T
75T 2 I B TE) 35 PR LB e AL, 340 Wnt/B-cate-
ninifl B I AL BECSCHREPS. LU B LRI LR R T
ncRNAsZIK | BRI M {ENSCLCHE 1Y
K AEH.
323 #HEDCHE A4 #incRNAs

DCE S-S0 B-cateninBi B2 1k A7 Z AL [ A
A2 5 R & Wnt/B-cateninii Bk B B0 RO O B4

ncRNAsi# i T-HDCZ 3¢ 5 G, IKZINSCLCHE
PEUEE. HrP {25 ) miR-3607 FmiR-4326743 5 # [i)
APC K APC2HY3'UTRIX I SHIWIDCE &4, S5
B-catenini% Z A6, miR-17-924% W58 147l p3 8ol
BT PE, [BRAR #EGSK3BHEER L, /-5 Wnt/B-cateninii
T, AGERECSCHEMEDL, IR, {9 K FmiR-19%
HImiR-1246P) FTHEMFIGSK3pFEI5, fEHENSCLCH
FICSCIEE MEMTHERE; 34b, miR-20b 1] 38 i #iifi]
APCHEIL, FHIERUE R BRIEA N NS CLCHE . A
2, #BncRNAsH I DCE A EFEMIEEVER, Wicire-
GSK3BZEF45 A FKS0645 A HS1, BHWTGSK3pHERR
1k, MR DCA S A B-cateninfAA# Y, LINC00222
W B 0% GSK3B, i Wnt/B-catenini B 16 T, e
MHILUADANE AT | TR ACSCHE .

3.3 HB TCF/LEF#S %5 &P ncRNAs

Wnt/B-cateniniil 14 2 R BN K T B-catenin5
¥ W TCF/LEFS% 5% 5 A W 025 A G T T 3 R
S, M — et 2 neRNAsT#EN S BF98 & 81, 78
LUAD', MM N A9 IncRNA UPLA 138 i 5HFRIEE
i (desmoplakin, DSP)Z5 4, fi#BRDSPXF TCF/LEF: %1%
PERGINE], R BE Wat/B-cateninf 516 5, {2k
LUADFERI . 52 A R 002, 31198 A F-chromobox
HH F1[A] 54 7(chromobox protein homolog 7, cbx7)if iz
FHWTTCF4 5 B-catenin i 45 & 1 5 s 2 S WIE L, il
IncRNA-SNHG7 5 miRNA-18 1M EAEH, Fifcbx73
KK, SEMTRESR AN A% N A TCF4 FIB-catenin & &)
JERL,  BH B Wnt/B-cateninif B35, MHILUADAN I
FEANEREUO) W] L, ncRNAsIE 1 1 #E80 ] #2 T TR TCF/
LEF-B-catenin% st & WL W 5161, 7EWnt/B-
cateninil 1% HH & 7 HEVE .

3.4 HBREEP AR T ncRNAs

Wnt/B-cateninif i 1522 B 20 I8 AU BT AR 1 4N
DKK. SFRP. WIFZ % 51 N oo e[ 1500,
ncRN A s i B 2 g 1] 422 T 3 6 8 2 R 1 26 2k 0K B
NSCLCEMAL! . fe BI85 5 1, miR-1275:8 1
FIHIDKK3 . SFRP1M4HRLUAD T4t itk e e #5108,
[FIFE, miR-582-3pid il I Hi] AXIN2, DKK3., SFRP14
FrCSCHEMENT miR-128-3p i [a] i #8 17] Axinl |
SFRP2. WIF 145 i 45 H -, i FCSCTH: .
EMT#ife A S AR 7R 25 AR S R 0L, e 14245 i,
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LINC00326 %4 454 miR-657, i H DKK2# H1/E
FH, DT30S Wnt/B-cateninid ) LINCO108901J5# 1
W MfmiR-27a " SFRP1, FHKWnt/B-cateninif 1%
S AR, cire 00064274miR-6783-3p/DKK 1411
HILUAD#E SR8 2K 6). x4t % B K HIncRN Asifl
22 . WS R g R N T RE, 25
Wnt/B-cateninifil [ RS GERE, MHENSCLC KA
JR 4y FHLEIRAE T A ().

4 ncRNAs/WNTHITIEY YRI5t

4.1 ncRNAs/Wnt/p-cateninfifi: NSCLCI&YY i 2451
R I T ERE AL

Wt/B-cateninifl # 4] &ncRNAsTENSCLCIAY T it
2yrp AR DR RS B TR Z I R T

ncRNAsH FHALSFHRDUHLE], FoprF5e %M, hsa_

circ_01253563# i miR-582-5p/FGFOHlI4 5 WNTZ: L 1l

R E S, BT bEE T 2L BIEN
S TAEPIFIWAY 316606 HIXAV-939 A il il hsa
circ_012535617% 5 A Wnt/B-cateninii B AILIE, NHIE
1BYTNSCLC T PO it 24 B35 7 0 A B AL 138 i
gt geAh, miR-130b38 s 400 4 Kl R e A 7k
NEARRYRLE, FEKB-catenin® iR kKT, IKz)
Wnt/B-catenini /- F IS TR 2514 IE4h, IncRNA
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Lung cancer (LC) is the leading cause of cancer-related deaths worldwide, with non-small-cell lung cancer (NSCLC)
constituting the majority of cases. Effective treatment is hampered by an incomplete understanding of molecular
mechanisms, insufficient early-detection tools, and widespread drug resistance. The Wnt/B-catenin signaling pathway,
central to lung tissue homeostasis, is frequently dysregulated in NSCLC and drives malignant transformation and
progression. Accumulating evidence indicates that non-coding RNAs (ncRNAs)—including microRNAs (miRNAs), long
non-coding RNAs (IncRNAs), and circular RNAs (circRNAs)—are critical modulators of this pathway. However, the
multilayered regulatory networks they form, as well as strategies for their clinical translation, remain incompletely defined.

This review synthesizes current knowledge on how diverse ncRNAs target the Wnt/B-catenin pathway in NSCLC,
addressing their impacts on ligand secretion, receptor activation, intracellular signal transduction, and negative regulators.
It outlines a multidimensional regulatory landscape in which ncRNAs collaboratively promote or suppress NSCLC by
modulating Wnt/B-catenin signaling and evaluates their potential as biomarkers and therapeutic targets.

Mechanistically, ncRNAs operate at transcriptional, post-transcriptional, translational, and epigenetic levels to influence
cancer stem cell maintenance, epithelial-mesenchymal transition, angiogenesis, proliferation, metastasis, and therapy
resistance. miRNAs commonly bind the 3’ untranslated regions of mRNAs encoding pathway components—such as
secreted frizzled-related proteins, Dickkopf family members, GSK-3p, AXIN1, and B-catenin—thereby fine-tuning their
expression and directly influencing malignant behaviors. Many IncRNAs act as competing endogenous RNAs (ceRNAs),
sequestering specific miRNAs to relieve repression of target transcripts and activate Wnt signaling; others function as
signals, scaffolds, decoys, or guides to regulate transcription factors and pathway components. Owing to their covalently
closed structure, circRNAs are stable and primarily function as miRNA sponges; a subset also encodes functional peptides
that influence phosphorylation, ubiquitination, or stability of Wnt/B-catenin components.

Therapeutically, ncRNAs function as pivotal regulatory nodes and represent promising targets for intervention. They are
centrally involved in mechanisms of drug resistance, indicating that targeting the ncRNA—Wnt/B-catenin axis could
synergize with existing treatments. Advances in RNA delivery platforms and RNA-based therapeutics offer promising
routes to reverse resistance and remodel the tumor microenvironment. Additionally, natural compounds with multi-target
activity and small molecules that modulate specific ncRNAs provide complementary strategies to accelerate drug
discovery and personalize therapy.

In diagnostics, Wnt/B-catenin-related ncRNAs show considerable promise as clinical biomarkers throughout the
management of NSCLC, including early detection, molecular subtyping, metastasis surveillance, recurrence monitoring,
prognosis, and resistance assessment. High-throughput sequencing and comprehensive expression profiling have identified
candidate ncRNA biomarkers showing promise for high sensitivity and specificity in preliminary studies, which require
rigorous clinical validation.

Integrated multi-omics and functional studies are needed to decode ncRNA regulatory networks in NSCLC systema-
tically. Establishing a translational pipeline from “mechanistic discovery — targeted therapeutic development — biomarker
validation” will be critical to moving ncRNA findings from bench to bedside and ultimately improving the diagnosis and
treatment of NSCLC.

Wnt/pB-catenin, ncRNAs, non-small-cell lung cancer (NSCLC), mechanism of action, biomarkers
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