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Abstract: Copper is a trace element in the human body and is closely related to various signaling pathways and tumor—
related biological behaviors. However, when its concentration exceeds the threshold maintained by homeostatic
mechanisms, it becomes toxic and triggers cell death. Cuproptosis is a novel form of cell death, distinct from all other
known cell death pathways. It occurs through the direct binding of copper to the lipoic acid components of the tricarboxylic
acid cycle, leading to the aggregation of lipoic—acylated proteins and the loss of iron—sulfur cluster proteins. This triggers
protein toxicity stress, ultimately resulting in cell death. Cuproptosis plays a role in the occurrence, development, and
prognosis of digestive tract tumors. Noncoding RNAs (ncRNAs) such as long non—coding RNA (IncRNA) , micro RNA
(miRNA) and circular RNA (circRNA) directly or indirectly regulate the expression of cuproptosis—related genes (FDX1,
LIPT1, LIAS, DLD, DLAT, PDHA1, PDHB, MTF1, GLS and CDKN2A) in digestive tract tumors based on ceRNA
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mechanism, thereby inducing copper ion accumulation, driving oxidative stress response, protein fatty acylation and

ubiquitin—proteasome system, inhibiting the occurrence and development of digestive tract tumor cells. NcRNAs’

implication in the genesis of tumor cells via regulating cuproptosis—related genes provides a new insight into precision—

targeted therapy for tumors. This article introduces cuproptosis, outlines the various regulatory mechanisms of cuproptosis,

and provides an overview of ncRNAs and their roles. It reviews recent research on ncRNAs involved in regulating

cuproptosis in digestive tract tumors such as esophageal squamous cell carcinoma, gastric cancer, hepatocellular

carcinoma, colorectal carcinoma, pancreatic cancer, along with their molecular mechanisms. The article also presents

clinical perspectives, aiming to provide a theoretical basis for the diagnosis and treatment of digestive tract tumors.
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BT A 2R G0 IR, AR I 2022 4F S8 T B v R E &
o FIBE T AR DCHS A S s T P g 1) 24 3 32
LR R RIS BB T B AS#, SHRITE A 2K
HIZWANGI PR 2R RS . 2022 4R A UK
BT —FoEr AL T LS S E R R T AT
RFEMES TR T A W AN R] O oA 44 R
HABE T (cuproptosis) ™ o 4l FE T~ 2 — Tl 21 it P 4] 15
T (Cu™) AR R TR A TR R, 5 OoRiiAAR
I v BE R G, 7 b e 0 3 L A% N 24 Hh ke O
wAE M . AR g S RNA (non—coding RNAs,
ncRNAs) 8 5 9 B2 AH G, 40§/ RNA (micro
RNA, miRNA) \ K 4% 9E 4 i3 RNA (long non—coding
RNA, IncRNA) #1 3£ Ak RNA (circular RNA,
circRNA) 5 & A7 SCHR 8 AT 38 1o 845 78 A3 g
B HE TR S L DR A4 3 08 T 52 W ¥ A 3 B e 1 A AR
R o AT AT KRN, S25 R
St RNA KOHAEHT, IF 2k 1 I Se 4k 2 5 i Ak
TE iR H BE T 19 ne RNA AR FHALHD, DUE IR A
PHA# ncRNA FIER S8 T 78 1 16 38 il i F g v i 4
FH A28 T A8 I 2 WA T R A

1 4R 3t T HE iR B 42 B

L1 $E%ET

Cu™ BA B i 8L s v, il 5 2 R A
FREl LA SRR MRV 2 LW R R
H T 200 PN Y R 2R 245 R R A I AT A L 4
Difie , R A AR A8 32 B ks . 20224E3 A
Tsvetkov 4> 0l i T Hi 175 T AN A AE T B ML, H5 FL
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J5 2, AR TF A HALE 4 i se Tk AR, H
FERAMLAN Cu™ & SR AN R ) G
LKL =R MRAG I P I ARIEALZH 3 455, T BUIR
e BT R 2RI AT W K P 2O | it 7 £ 1
T BT I s g A, e AT B AR BE T
1.2 $EEFRE SN HR M

] 2 N AR B L ELAS AT Bl i A i 4 iR T
RZ—, HA— R 5% YRR 1 455 e
3, SR Z2 R R e R P 5 B AL PR FD 2
AR B RF HLAR B ER AR 1 B RS L
il A 9819 2 Sh AP, TSR LIA A9 1E AR
AT B0, AL PN BR 58 1 S RBEOR I AT 5 | 3 4 e A i)
AR SRR o Aok S 9% A A R 2 SRR P ) BIK 80 ) 2% it
N 7= A H A B IR 4 3 P 4R (reactive oxygen
species, ROS) , M % A A8 Al I 18 52 W (oxidative
stress, 0S)"7". AN E L ROS Y7 A4 54
PSP AE ST B AR BIL R =2 B) % 2R a0, BT 38 1 4 Ak
VRS o 2 LUK BEAFTE I, ROS 7E 1 i A2 25
HOCHEE ] . SR, i £ 1Y ROS 23 S BU4H i 2 fig
BB 2R SRR BT Ak  DNA B 05, O e 4
BN AT 30 B 20 5 £ FSET
1.3 $EFESEBRKERK

FDXT J2 57 AR 20 i 56 T (9 5C B 98 1Y 3
T Cu™ B (A 25 8 45 5 T 2R B R A
b CaCTD) AT 4% FDX TR R Cu (1), AT {2 i
W R A EAE R . FDXT H— L 56F R A
J i (lipoic acid synthetase, LIAS)#H H.AE H , {& i
ZA W R & Bt K % M (dihydrolipoate
acetyltransferase, DLAT) BURR 2 BE AL . H#L
P — g B8 (< 18 i 2 PR 3 S A A L (S A
TV b, A ik SERAR F S I8 35 Bk ZE A TCA 71
A 5 A A LA S S T e S A T
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E2 H AR R G E A H, A6 -F B S-3530
Pt % 7% W A1 DLAT, 3% J2& TN i /iR A & B (pyruvate
dehydrogenase, PDH) & & W) i) 8B40 iR 5, B
XA 0 B o L B T e BT T 19 . DLAT
SRR MEAL R 1, T 3E A R R AL 2 5 DI R
iR it S o S AR B I, FDX T E T DLAT RV 45
A5 Cu(D) SHiE B SR AR R 1 CRESIJE DLAT) 25
AL EE AN KO REIF A T
BT
14 ABFFHZE-BEABKRS

Z % - [ M /& & 48 (ubiquitin proteasome
system, UPS) J2& 42 il £ 11 5T [ ik 1) 3 22 25 1K i
R, E W FLAZ A0 M 1R 2 A i AR 4 4n
DNA MBS s b Al a3 s . UPS th i iz %
16 1 25 1 50 JES 400 00 R S v RN 6 592 R AR R )
B KRG 268 8 BRI AL L . XAz E 5K
Yy I E 1kl E1 B2 A1 E3 B4 £ 40 9
JEHEAT Y o 37 IR B (E1s) R K A ATP K
B RE AR 2 R AY C A U AN E 1 TG 1 Ak 037 5 Y
Cys 5% 3L 2 [8] 7= A= G R B B 16 Ak 132 R LB 3145
GG E2s, RG5O 1L E3s, H R 1S AL iz R 240
&Py fe e, Al FL A B2 5 80A Az 3R OE HE (a0
E3) il — Fp G A4 ORI A 102 R R 2RI
7/l

B 1A AR 340 AR BE G 0E AT AR TS
UPS il 57 . 9 41 CuET ., CuHQ . CuCQ ., CuPDTC .
CuPT H1 CuHK ¥ & JLRE % 411 ] UPS LA (9 4% .0 1
4% : 208 7E [ i 44 . 19S DUB 1 NPLOC4/NPLA & &
Yo Cor LAY R S A, TS 5 B UPS
RGP AR Cu® KT, ATl 4 s
[ 208 25 [ fiE A UK Al (268 25 1 BEEAAS 1 4EAL o0 ) T
P, 306 2 B & $505 . Hinokitol-Cu & &%)
AT 19S 2 1 B4R 2 B 5 o AH 5C DUB 36 14 5%
208 & PGS 1, E 5 A At T 2
T -2 Ml R I R R A AL B, X S0 4 AR
o UPS ST 5. DL EAFsE R, Cu™ & T
Pz R-EAMKERS .

2 AF%n AL RNA &
neRNAs Jit—J$ 2 11 B e A B A D e

W SRS, ] 3 b A ] AL A 200 i P A 4 R Y A
Py BE ™ . neRNAs TEAZEAEVE MR e 3 225G

FEERIVER, EATTT LIAE Ay s 35 PR sl o 9 56 PR R A
TR A0 A AN miRNA B K4 224>
KA IR 19 %0 ncRNAs, 38 23 miRNA 1 5" % 5 #1 RNA
oG RN B 4 A ok TR T H Al RNA (R ) 2
mRNA) KA. B & miRNA 7EWFST B BT A R
FRIP AR & A T R AR miRNA 1] g 76 A 28 e
) A AL P A E L AE . Deng % & 1L
miRNA-192 Fll miRNA-215 7¢ 15 i B 3% F R
EAH LI 5 T A% . IneRNA B4R AE B K KT
200 B 068 1Y FE G 65 5% S AR AN [A] ) Inc RNA %
UEWTRB S AE RS 1 e I N S 5 A5 45 A 2 THI Y
Wi 3 PR 2 352 8 £ IncRNA 19 5% 6 18 38 5 0
PEIRAG 5 U0 MALATI 3 3 35 2 il B oo 5 72
AR5 TN PR 5, Cao 557 & B IncRNA-RMRP 5 321
miR-206 fi¢ #F % Mt g 09 34 56 3T B MR 28 .
circRNA J&— 25 4% neRNAs, i 1 45 25 M 5 4 5% Js2
) B 45 A AR AR R IE . 30 B 7E 2 A i e
WMELENVFZ cireRNA 1Y 5% 3R 1K, R W] cireRNA 7E
ik 968 A R e JRE e SR R 2 DG B Y. 8
Yuan 252 & B 1V circRNA_102231 4iE 9t H 9 ik
. BRI Z 5T 3R ] neRN As A8 i 45
TH A e ] B8 T R 5 35 PRI 1) 4 35 T R 9 £k
Jibeg 1) e A R R (T 1) o

3 ncRNAs 54A%t A8 % AR A H 4L
Y P a9 AE A

3.1 ncRNAs 5fAZET-HAXEEEREEPHE
A

Qian %38 o A= W15 B % 43 B . RNA pull-
down %% 28 41 5 3 PR AN RINA 988 17T 3 0 5 A
5% circ_0001093 5 miR-579-3p % GLS mRNA Z []
B F . BEE R R cire_0001093 &3k 75 £ 8 1R
21 99 (esophageal squamous cell carcinoma, ESCC)
RN Z P E I cire_0001093 33534 hin iR
HHEAR, 5 ESCCA LTk 455 % [ TNM
Ay YR KN e o cire_0001093 FAR I T
ESCC 4 i 11 20 J 35 58 1228 3B B8 R4 2k e 1K
W, MALE E i, circ_0001093 38 321 1 45 miR-579~
3p 78 24 55 4 M N R RNA (competitive endogenous
RNA, ceRNA) , AT /i GLS 3k o Ak, circ_
0001093 R XTR 28 ERS FNAT 2 Ik e I A 4 il
FHEB/3 4% ESCC 4L miR-579-3p i 8 GLS 13 3
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TR, FrLL, 24 ESCC 4 i A2l 21 miR-579-
3p Fik N, GLS Feik [ AR U 4 A 38 5 =
2 AR AR . 28 EITIR  cire_0001093/
miR=-579-3p/GLS V¥ W 4 ] L 5¢ i 73 22 Wk e AR it
HESCCUMERAL, 2L 52 ESCC i

3.2 ncRNAs 5fAZT-HXEREBEHRHIER
3.2.1 IncRNA MALATI/miR-328-3p/FDX1 %h %4
SRR REFHER DingEWE T BiEEE
Y IncRNA MALAT1/miR-328-3p/FDX1 & %5 il . 1E
AT 89 WF 58, 3 4 miRNA (NEATI . MALATI il
AL355075.4) #% % 5 A miR-328-3p B IncRNA #
B, 753X 34 IncRNAs H1, IncRNA NEAT1 F1 MALATI
7 BV MALATI K- 1 15 8 BB 8 A A7 %
T, X K W] MALATI J2& miR-328-3p f5c A Tl 34 (1)
IncRNA #8465 , BAMIEAEH . 08T B8 miR-328-
3p F IR AE B TR RE 1 miR-328-3p = # kY H
I R I R AR AR R 22, B R R A Y miR-328-
3p HA M EA . XFF miRNA 045 , miR-328-3p
B M 5E N FDXT ) miRNA #U45 , ZEABATRBF 52 o,
Bl 2R W FDX1 R84 B LR, O H FDXT %
KR e R LA TR S AR A ax el ]
B2 W] FDX1 7% 5 Jo8 v & i yg 400 ) 58 TR B 4
., IncRNA MALAT1/miR-328-3p/FDX 1 5 i A
REAE B Rk P AR A .

3.2.2 miR-21-5p/PDHAI % ¢4 7 5 R 42 B J& F 84
AR Liu S 8 T miR-21-5p/PDHAT i 7 H
FRIT TP IEE R . TR T PDHAT 5 B )
HRABETM, A5 ANRWSHMHE. PDHAL
IR VR AR HE T T W I A R R R GE A
FHH UL B miRNAs & 3L T 29 4~ Al GE# [7] PDHA T
1 miRNAs, BB ARG R B AEA iRk, &
P SR AEA TR miR-21-5p Fik L Eeoh B 3, Ui
B 9 T miR-21-5p "] G4 15) PDHAL . 38314 miR-
21-5p BEAU Y 5% Y MGC-803 4 Jfd , 45 5 7R miR-
21-5p i e 2 BEAIL T B i A0 L PDHAT mRNA
R K 18 miR-21-5p # 16] & 95 20 i b %)
PDHAIL, BiHA T miR-21-5p KA W H FH, 5
B AS th PDHAT 33K 52 UAH G . X S5 3=
W1, miR-21-5p 1 4% %0 (] PDHAI mRNA DL 310 il
PDHAILFRIK R SRR AR LA e B i A M G 5

3.3 ncRNAs S THHXxEEEFEFHIER
3.3.1 snhg3/miR-1306-5p/PDHAI %4 # # 5 % &
IR 9 AE R Pan 5 @00 0E T 540 46 T 4H

S I 200 B B B ceRNA 185 % - snhg3/miR—
1306-5p/PDHAI . 83 = A7 73 Hr . 7s HUAT DLAT
PDHAT 7] 5 25 5% Wi JiF 20 Jfd 9 (hepatocellular carci-
noma, HCC) W B A 471, DLAT 1 PDHAT 1) = 4234
¥R ESHCCEREMN AR BAFIAE L, R
ceRNA it , 380 m] F0I # [n] DLAT . PDHAT 1 miR-
NA TG E , 45 R KRB HA 75 5 miRNAs g6 3] .
25 b W E R H —Fh miRNA , Bl miR-1306-5p , Hi 3
K5 HCC B8 W B VAE A 2 O SC tAh, Al fi]
i ¥ T W R B [ miRNA 9 IncRNA (SNHG3,
MALAT 1) 38 38 ] IncATLAS %548 %2 | % BRAX SN-
HG3 i A . 384t qRT-PCR Kz £ SNHG3
PRI A0 2 P ) ek LR RSN SE G & B SNHG3
A DL E A E HCC IG5, B R FI{R 28 . 9K
I miR—-1306—5p £ HCC I FlIE & 2H 4L 22 [|] 1) 3%
IKANTE , 3 H miR-1306-5p 1t 2635 5 BT 40 o g He 3
AR BUGAE . 2T LR o0r, 151 SNHG3 i
1 3 2 R miR-1306-5p IV PDHAI , If ¢ 243 i
PDHAI 3 Rk e HCC M B Th R E/ER . % 18|
PDHAT J2 75 T i@ I3t 016 52 6 0 S mT sl i 7y 2645
JFZ 5 TCA 6 3, b i1 4 W SNHG3 |- 5
miR1306-5p 5& 4 VRS54, N TT g B HEXT PDHAT 3=
KA, PDHAT 32 335 W] 2 i TCA TG A #E 72
7R Z R RE R T T HCC A3 TR AR 22
snhg3/miR—1306-5p/PDHAT B 3 35 15 2 77 4+ 2
ceRNA P25 ) I B, IR ARG A T 38 15 .

332 LINCO2362/hsa—miR—18a~5p/FDX1 %k ¢4 #
SRR P EAER  Quan ZEPVILTF ceRNA AL
W E T — IncRNA-miRNA-FDX 1 il . fth {700 5%
#| TCGA F1 GSE14520 i #is 4 FDX1 325 4F HCC
AP IRZET I, Kaplan—Meier 245 47 £ 187~ 22 30
H FDXT 23R TH i 1 (Bl AR S Rl .
TR E AT RE JE Y FDXT B ¥ 7E IncRNA , #F %
TCGA Y H: P R G83% , K 5 E % HEUM 1L,
HCC FEAS A5 3 534> 25 5 3R 3K % IncRNAs, 69 >
FDX1#12 IncRNAs 1965 4~ A 5& IncRNA . A
R A T XS R T T A X, AR T 8 A
BE JE K . TMEM220-AS1,AC099508.2, LINC00261 ,
LINC02362 . AP001065.3 . LINCO1093 . AC004160.1
FILINC02037. FEAdi F Starbase 5 ] G855 FDX1 4%
A W AE miRNA 22 )5, B 2 T HCC 1) 5 s ik
miRNA , R hsa—miR—18a~5p 1E Mg H L 34,
JF H 5 HCC i J5 A 55 . Chen %™ & B IncRNA
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RP5-833A20.1 W] UL & [7] miR-18a-5p il i AKT/
ERK 38 % 300 il A 200 a1 Ao & A o i 45 R B
LINC02362 i# i miR-516b—5p/SOSC2 il 7] L U 5%
B 40 9 g 19 JF J8 o Zheng ZE77 K FL IncRNA
linc00467 38 iz W 55 miR—18a-5p/NEDD9 i 7t JF 4
Mg b R B AE N . X AR RN T
LINC02362 Fl hsa—miR—18a—5p 75 HCC i Ji& v (1 /E
o 3 F ceRNA AU HL I, B & LINC02362/hsa—
miR-18a-5p/FDX1 i 75 HCC 45 J=y vh JE % & %,
Spearman AH 5¢ ¥ 43 BF ¥ Al LINC02362 . hsa—miR—
18a=5p M FDX1 Z [A] WA AE , 53 B {2 7R hsa—miR-
18a=5p 5 LINC02362 & i # 3¢ , LINC02362 5
FDXI S IEAMSC. WFoRas KM, LINC02362 1) 5
FIE T BE S SAF1E R, T hsa—miR—18a—5p W 15
TR RESFRMCHCC AR, X Segb LR,
| LINC02362/hsa-miR—18a~5p/FDX1 il ] fig 23
i HCC & .
3.4 ncRNAs 5§t CHXEREEEMHERHE
A

1 45 H % 9% (colorectal carcinoma, CC) 1,
MEG3 E BN N JE CC I TS A WA 4™, Zhang
HER I miR-103a-3p & E AT CCHYiZ T
TR 89 A P bR S 20 ) miRNA 2 — . Wang 261
K I MEG3 1 N\ CC i 983 2H 23 1 41 JifL (SW620 Al
HCT116) H 335 T, £EA 8 i 1Y miR-103a-3p Fl
KB PDHB, 7E SW620 F HCT116 40 ffl rh , % 52
1) MEG3 14§ 41 B % ) (B2 958 i he ) Mg 28, B
i LS 0, 5 PR T DA SR ER N R DG 2R
F (GRP 78 ,ATF 6,CHOP , caspase—3 Fil caspase—9)
BFE . BAN, MEG3 32 33K AT T I A= K 12
HET AR ER B . 764> T I, miR-103a-3p J&
MEG3 W8 i, If i — L8 m] PDHB, £ U1 fig I, BH
Wi miR—103a-3p 8 1 5% M ¥4 5H | R 28 F1 ER L 4 7E
AN CC; LA, K B miR-103a-3p #43-HKTH
T MEG3TE CC AL rh iyl 4E ] . MEG3 44k
miR-103a-3p il 1315 5 ER N i 38 i3 1% PDHB
U1 ) 24 L AR 2 A ) CC AT
3.5 ncRNAs 54 %t T8 5 & E £ B R & B 1E
A
3.5.1 LINC00857/has—miR—1179/DLAT %h ¢4 ¥
B A WA J% P 69 AR R Zhou 25V 1 BF5Y CRGs
A i3 R R 9 (pancreatic adenocarcinoma, PAAD) &
F RS M e, R P DLAT & PAAD 3% SR 17

00 -
L 3 ]
= wn.ﬂ._ mﬂm —— 2

circ 0001093 —+ miR-579-3p | — GLS|
*

IncRMA M.\\LﬂTIT —s miR- 328391 _— FBXIT '\

— PDHMI —_— N)

nh | ——— miR-1306-5 1
si 93' p] —— POHA1 x

miR-21-5p

LINC02362 I — hsa-miR-18a- 5pl _.Fgm
MEGa] ——+ miR-103a 3p —hF'DHBT

has-miR-1179 DLAT
LINCOOBE?I — ] —_— —_—

LINCOD2S3 l pERERd

El1 ncRNAsZ 5 E LB MR THEXERRE
By H iR 2
Fig.1 Mechanism flow chart of ncRNAs involved in
regulating gene expression related to cuproptosis in

digestive tract tumors

WP RS R At CRG 5 PAAD S35 1 &2
AAEIIIEE . AR YE PAAD f CRGs X B AR 7730 ) 7
JaFF ARG E T DIAT (LIAS Fl LIPT1 3% 3 4~ 3E A, 4%
Ja X 3 FE AT T IncRNA-miRNA-mRNA [
%, K has—miR—1179 Fl has—miR-802 5 PAAD i
FH Y DIAT S M 5% , A has—miR-1179 5 PAAD
B UE 2IEADC . TCGA Fl GETx #5448 1
M1 5 has—miR-1179 Fl hsa—miR-802 #H ¢ In-
cRNA, % B LINC00857 Fl NEATI 5 hsa—miR-1179
A, M — 2P o M 45 1 & 3R 38 1 LINC00857 5
PAAD & AN RS A5G, LINCO0857 5 DIAT &
TEARSG, AN HEAT T RSN S 5 55 51E DLAT 1) Ji e
PRHEVER . ST A ATH EE Y LINCO0857/has—
miR-1179/DLAT %l 3 PAAD () i )5 K 2 431 4L
B AL T 1 Y WA

3.5.2 LINC00853 i it PFKFB3 3 5% g I J5 0 i o
A MAREIA  Chen 5 Y HIR LM 15415
cuproptosis F1 Y IncRNAs 5 PAAD 85 i) B A
W) 2 1) A7 A 2 A O X H k4T LASSO [1] 05 43
BT, G g5/ INER O AL SR A 22 4R 45 4 > 5 T A0 G 1Y
IncRNA, 43 il A+ LINC0O0853. AC099850.3 .
AC010719.1 . AC006504.7, T LINCO0853 5% 3k I
25 R E T I R BCEN AN B S A R B
IncRNA, Al % 7% T LINC00853 ., LINCO0853 1 Ji%
i de ( pancreatic cancer, PC)H LI kT 5, ik
LINC00853 J&i AL T PC 41 B4 388 51 38 5%, PR AIK
T BxPC-3 Fll PANC-1 4l ifi i GoP  #ij Ml T #E L 3L
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PR 7= A FNATP [ 7K F o Z A B9 BF 98 3IE S PFKFB3
87 H AR T A TG 7, PFKFB3 32 33550 /0 Wk
B PC Ui FE . 5 HA-PFKFB3 Ji5 , PC 41 i )
GOP i %5 0 T #E AL ZLIR 2B AR Ik & . 25 L
R X SRR LINCO0853 3 i i T PFKFB3
FAIAIL T 15 PC 20 L BE R A SR A

4 % iE
ARSCE AT ARG S HR LS, R

BN Co™ HERH 200 40P 8, 77 AR R BB ROS,
N5 ZAH HL A5 3 FSE T 3 FDXT A5 HSE T ARG

T L 455 e UM DGR SE R B R 1, 40 LIAS \DLAT
85 HEMTA S 2 1 B AR R AL, IR 40 B S8 T s UPS ]
L] 240 6 1 380 7 AR Y B i Cu™ A 2R UPS
AN F A AT . HARA 28 T neRNAs P84
1 AL 38 b 983 AL ), IncRNA . miRNA | cirRNA 4§
ncRNAs 75 A W g vh il 4 2 0GR 2 R1E
BATTAT LAE Ay i 25 DR S0 i 56 PRI ORG99 T 0 1)
AR o R JE A T I AR ne RNAs 38 1 I 45 79
A3 b e 4 A6 TR DG 56 PR T R e AR L O
JH9E8 485 1V T R TR s S50 T T R e A i J 1
FHLEN (3R 1) o BPET- 7RI AL 18 b 19 & A &
JE R B OCHEE F 1T SCER WA SE TR DG L N AT i

&1 ncRNAs & T2 H 1L B BpE 4 A 09 $R 52 T 1R X B E gt i s i Pl & £ & RO 4 F LI

Table 1 ncRNAs influences the molecular mechanism of tumorigenesis and development by regulating cuproptosis—

related genes in digestive tract tumor cells

ncRNAs reg-

ulatory axis

cancer type

mechanism

references

circ_0001093 acts as a competitive endogenous RNA by sponging miR-579-3p, there-

by increasing GLS expression, which in turn affects glutamine metabolism and pro-

Gastric cancer patients with high FDX1 expression exhibit better overall survival rates.

Upregulation of IncRNA MALATI leads to the downregulation of miR-328-3p, which

MiR-21-5p directly targets PDHAI mRNA to suppress PDHAI expression, thereby
SNHG3 upregulates PDHAI by sponging miR-1306-5p, ultimately promoting the pro-

liferation, migration, and invasion of hepatocellular carcinoma through PDHAI overex-

Upregulation of LINC02362 leads to the downregulation of hsa—miR-18a-5p, which in

turn upregulates FDX1, thereby inhibiting the progression of hepatocellular carcinoma.

The sponging of miR—103a—3p by MEG3 inhibits the malignancy of cervical cancer by

inducing endoplasmic reticulum stress and suppressing cell proliferation and invasion
DLAT is a poor prognostic factor for overall survival in pancreatic adenocarcinoma pa-
tients. Upregulation of LINC0O0857 leads to the downregulation of hsa—miR-1179,

which in turn upregulates DLAT, thereby promoting the progression of pancreatic can-

LINC00853 regulates pancreatic cancer cell proliferation and aerobic glycolysis

circ_
Esophageal
0001093/
squamous  cell
miR-579- i
carcinoma motes the malignant phenotype of esophageal squamous cell carcinoma.
3p/GLS
IncRNA
MALATI/
Gastric cancer
328 i lates FDX1I, thereby inhibiting th ion of gastri
1n turn upregulates , there 1nhibiting the progression ol gastric cancer.
3p/FDXI pregi y g prog &
miR-21-5p/
Gastric cancer
PDHAI promoting the proliferation of gastric cancer cells.
SNHG3/
) Hepatocellular
miR-1306- .
carcinoma
5p/PDHAI pression.
LINC02362/
hsa—miR— Hepatocellular
18a-5p/ carcinoma
FDX1
MEG3/miR-
Colorectal
103a-3p/ .
carcinoma
PDHB through the upregulation of PDHB.
LINCO0857/ )
Pancreatic
has—miR- )
adenocarcinoma
1179/DLAT
cer.
LINC00853/  Pancreatic
PFKFB3 cancer through a PFKFB3—-dependent mechanism.
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