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IncRNA R FRERMEIN AGHERREMARKLERTH
BAEEREENS

ROFLATIRE, FRE HFERLATEE
(1. GHFRFE MR ERBE B BANEL, B AW 83200052, A F K2F5E — & B B e 5
i FERE B R B A F 832000)

[ =] BH.: HITKEEIEHGSRNA (IneRNA) R FEIERSIE 1 (UCAT) A8 i ] 5
W (GIST) 4 P T- iy sgm, JF w8 HAEHMLH . ek 03 F G AR LR T R 92 GIST 41
Mtk GIST-T1H 5 R EM TP GIST-T141ME, KA LA 2O06E E PCR (RT-qPCR) LA 2 Fp
4 ffa IncRNA UCA 13835, Western blotting 54 U 20 i b [ W A% 2 9 T8 A0 OC 28 M 55 3(1LC3)- 1
LC3- 11 Al p62 kK-, I LC3-1/LC3- T fH . R IncRNA UCA 1 55 14 0] B8 95 B sk e
GIST-T1Z0MI 25T A W los H &8 2 (RAPA) T, #% GIST-T1Z40MI4> R X BR2H . sh-NC 41 .
sh-UCA1#H . sh-NC+RAPA 4 f1 sh-UCA1+RAPA #H, x40 172 $5 S . R MM 4008 A K
A5 A ANAE I HE I 7=, Western blotting A& 4 4N LC3- 1 . LC3-11 Flp62 & H Fik K-, 41
L AR & 8 (CCK-8) ik A6 I 45 41 240 it 14 2 3% M, 400 i S0 IR 5 560 G 00 4% &4 40 i KR & & %,
Transwell /IN G 52 50 K65 0 4% 41 40 i 14 42 22 40 I 45, W46 sh-NC 41 F1 sh-UCAL1 41 GIST-T1 40, 435138
I W R G ST 2 2 R BRURS R R RS Y L 4 ) JE SR SO I A AR AN T 2 2 AR B4R P b R A K
FUEWE 56 A5 16 00, DU i 2 AR BB IR ZH 8 it o R TUNEL 3o (8 3 WL 8¢ 2 41 B B 97 28 2 v 4 i 9
ToB, R U e A A 2 20 R SRR ZE 21 LC3B Ml p62 2K R kK V-, S5, SNhBER: 5
(9 GIST-T1 40 M b4, 2 S0 T- 4850 19 GIST-T1 41 i b IncRNA UCAI E£ ik KV BT m (P<
0.05), LC3-1/LC3-1 WA BT+ (P<<0.05), p62# HFEAKFEH B (P<<0.05). Hsh-NC4
I, sh-UCATZH GIST-T140M S TR A e (P<<0.05), LC3-11/LC3- 1 IWEM BEIL (P<
0.05), p62 7 kKW IHE (P<<0.05), 20 M 14 58 3% 1 A %) 9 A4 R 0] B A (P<<0.05),
% 78 40 i KA Sk 2> (P<<0.05); 5 sh-UCA14H b %, sh-UCA1-+RAPA 4 GIST-T1 41 Jig 4k #J4
TR AL (P<<0.05), LC3-1/LC3-1 MBI+ (P<<0.05), p62 K F13% 57K F ] i B AIK
(P<C0.05), 2 M 3% 78 1% P MR @ &8 W B Jhm (P<<0.05), 12 2% 4 Mo % i3 W 3% i (P<<0.05).
5 sh-NC 4l b #, sh-UCALZ#E BT 215 anm Bk 55, b ot it B B AR (P<<0.05), g gl 4t
A PE TR B T E (P<<0.05), LC3B&E HARBKTFHEREAL (P<0.05), p62&H FAFRAKFH
BIE (P<0.05). Z58: IncRNA UCA AR LR TP GIST-T14i b & 25, NI EET
AL REAR A KPR AR GIST-T1 402k S T, M e . iEBmiRZE.
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Regulatory effect of IncRNA urothelial carcinoembryonic
antigen 1 on anoikis in human gastrointestinal stromal tumor
cells and its mechanism

ZHAO Yu', HE Xiaoshuang?, DONG Xiaoyin', GAO Fengyi', HE Jiageng'
(1. Department of Gastroenterology, First Affiliated Hospital, Shihezi University, Shihezi 832000, China;

2. Department of Respiratory and Critical Care Medicine, First Affiliated Hospital, Shihezi University,
Shihezi 832000, China)

ABSTRACT Objective: To discuss the effect of long non-coding RNA (IncRNA) urothelial carcinoembryonic
antigen 1 (UCA) on the anoikis of human gastrointestinal stromal tumor (GIST) cells, and to clarify its
mechanism of action. Methods: The human GIST cell line GIST-T1 was cultured under adherent and
anoikis conditions, and the GIST-T1 cells resistant to anoikis were induced. Real-time fluorescence
quantitative PCR (RT-qgPCR) method was used to detect the expression level of IncRNA UCA 1 in the two
kinds of cells; Western blotting method was used to detect the expression levels of autophagy markers
microtubule-associated protein light chain 3 (LC3)-1 , LC3-1I , and p62 proteins in the cells, and the
LC3-11 /LC3-1 ratio was calculated. The GIST-T1 cells were transfected with IncRNA UCA I knockdown
or negative control lentivirus and treated with the autophagy activator rapamycin (RAPA). The GIST-T1
cells were divided into control group, sh-NC group, sh-UCA1 group, sh-NC+RAPA group, and
sh-UCA1+RAPA group, and the cells were subjected to anoikis induction. Flow cytometry was used to
detect the anoikis rates of cells in various groups; Western blotting method was used to detect the expression
levels of LC3-1, LC3-1I, and p62 proteins in the cells in various groups; cell counting kit-8 (CCK-8)
method was used to detect the proliferation activities of the cells in various groups; cell scratch assay was
used to detect the scratch healing rates of the cells in various groups; Transwell chamber assay was used to
detect the number of invasive cells in various groups. The GIST-T1 cells from sh-NC group and sh-UCA1
group were collected and injected wia the tail vein to establish two groups of nude mouse xenograft models,
respectively. After 4 weeks, a fluorescence in vivo imaging system was used to detect the tumor growth and
liver metastasis in the nude mice in two groups, and the tumor tissue mass was measured. TUNEL staining
was used to observe cell apoptosis in the tumor tissue of the nude mice in two groups; immunohistochemical
staining was used to detect the expression levels of LC3B and p62 proteins in the tumor tissue of the nude
mice in two groups. Results: Compared with adherently cultured GIST-T1 cells, the expression level of
IncRNA UCA1 in anoikis-resistant GIST-T1 cells was significantly increased (P<C0.05) , the 1.C3-1[/
LC3-1 ratio was significantly increased (P<C0.05), and the expression level of p62 protein was significantly
decreased (P<C0.05). Compared with sh-NC group, the anoikis rate of GIST-T1 cells in sh-UCA1 group
was increased (P<C0. 05), the LC3-]] /.C3-1 ratio was significantly decreased (P<C0.05), the expression
level of p62 protein was significantly increased (P<C0.05), the cell proliferation activity and scratch healing
rate were significantly decreased (P<C0.05), and the number of invasive cells was significantly decreased
(P<C0.05) ; compared with sh-UCA1 group, the anoikis rate of GIST-T1 cells in sh-UCA1+RAPA
group was significantly decreased (P<C0.05), the LC3-1 /LC3-1 ratio was significantly increased (P<<C
0.05), the expression level of p62 protein was significantly decreased (P<C0.05), the cell proliferation
activity and scratch healing rate were significantly increased (P<C0.05), and the number of invasive cells
was significantly increased (P<C0.05). In the nude mouse xenograft experiment, compared with sh-NC

group, the fluorescence intensity in liver tissue of the nude mice in sh-UCA1 group was weakened, the
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tumor mass was significantly decreased (P<Z0.05), the cell apoptotic rate in tumor tissue was significantly

increased (P<Z0.05), the expression level of LC3B protein was significantly decreased (P<C0.05), and the

expression level of p62 protein was significantly increased (P<C0.05). Conclusion: LncRNA UCATI is

highly expressed in anoikis-resistant GIST-T1 cells, and downregulating its expression can promote anoikis

of GIST-T1 cells by reducing the autophagy level, thereby inhibiting cell growth, migration, and invasion.

KEYWORDS Gastrointestinal stromal tumor; Long non-coding RNA; Urothelial carcinoembryonic antigen 1;

Anoikis; Autophagy

H Wil 8] 98 (gastrointestinal stromal tumor,
GIST) J&: 8 Wi o) oh & UL 0% G vE o 2 —, ik
TH, R K/, e R EA e
GIST F R Gk = FE 20k, AT R B M . M1k
ANE L AR BT R A L I PR 2 T 32 ) S
KEWmK . BIRFEMCTRA . i T GIST &k
e, BEWZE 2 TR O RARR, T
HARITHMERE ™ JC HLUH T — b 4l I 5 A0 A A
Jo R A0 A0 L i A i RR R MR AE TE A, K
HFMAERF RSP REEMEH . B £ KR
PR 5 e R R R A B ) OCHE . e Mg R
T 240 Jf T S S 9 Y 22 R AL SRS A T, A
ot JHL 7 I8 5 DA A i R I S AT T R A 5 1 B 3 A
WA, TR L. Ik, A SR T HEHTR iR 4a
JHf U P B R B 1) S B ML 2 — o

K 8 4F 4% i3 RNA  (long non-coding RNA,
IncRNA) & — 2 )57 51 K &K T 200 4 H 1R 1Y
RNA 27, BREEA R mEBYIGE, (07K EA
W hREEEEH, PR Y B8 IncRNA 4%
FIR 5 Z R A MR 0 A R R OCER, A
MMaAA . R AR R, IS5 M
FEALYT i 25 R PR TR AR R . DRI b R g R
broo1
UCAID) JEi T 195 B K1 IncRNA, i H A
B JOE 9 40 L 22 BLZ-211 "h 3 4k 458 . AFgy 0 &
Bl : IncRNA UCAITE 2 TE#E & r s o 3R
I i AN SR S 2 R L gUh s Rk, IS
SRR R R R | e kiR BT 25 4 . AR
i, IncRNA UCAIE & Z 5 GIST 0y %k #F # ,
R FLAE G SR T A 5 10 e e 7 B8 o R v 1 4
1 I N2 B D N R I o 7o S N )
GIST 40l IncRNA UCA 135K F & H 5 GIST
0 B 2K SR T AR OGO aE — 2 3 a1 R A e
AR T IncRNA UCAT £k, MEHXF GIST 41
i 2 SR T B i g AT e A T R R S AR A 5T 38
3 IneRNA UCA 178 GIST 44 i 2% 8 08 - iy

(urothelial carcinoembryonic antigen 1,

FIRBM R HDIGE, B 7 P IncRNA J# GIST
B RS (00 20 TALED, o GIST 2 W B iy 42 43t
B

1 HBEH®

1.1 EBFHH . T E2XANFHLE 10 25 IR
BALB/c-nu# i, A& 18~20 g, W 1 o {4 %
ZiRAED R R A BRAE, S5 s Y A VAT R
51 SCXK (F7) 2023-0009. #EU i 5% T &k
24 °C~26 "C. XL N 400~60% H 12 h/12h
I I A Y PR rh o S0 XA A, A T R A e
e, A RROK, EN LS #E TSR . AR
Bl 4 S5 3 A T AR — B R B AR B D1 2
WA (RE A AL S . A2024-017-01) . A GIST 41
Mgk GIST-T1 W A %I 5¢ 4 48 30 8 4 BB IR
2 Al R IneRNA UCAT 1912 95 35 K B H )
(negative control, NC) 125 7 i )~ M 8 16 4= 9
B A B A A E. A OB N s R
(rapamycin, RAPA) W H i Bl 47T A AL B K
Lo S /AT i W N U G SRS I N e (S ©
(Dulbecco’ s modified eagle medium , DMEM ) 1% 3% 3&
FRG A 135 2408 [ 22 B Gibeco ARl , T -85 8 R WL
WA X EBIAR, R (2-FCHEHIENEIRES)
[ poly (2-hydroxyethyl methacrylate) , Poly-HEMA ]
W A 2% [ Sigma-Aldrich A2 /], TRIzol s 5 F1 3 5
1k 2% % 561 (enhanced chemiluminescence, ECL) i
I B AL s RAR A A FHECA R A A, HiScript T
SuperMix Jz #% 5% il ] & 1 AceQ qPCR SYBR
Green 92Ot & i 10 & W A w50 b ME B 2R W) Bl 4
JBe Oy A BR 2 A, I PR R U UE B 28 b iR
(radioimmunoprecipitation assay buffer, RIPA) %
F R LRV I GE R N 3, 3-SR IR
(3, 3'-diaminobenzidine, DAB) 7| & W A Jt 5
B Ryt 20 A BB BR A W), SR R -3- W R
i & B (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) $Ti& . LC3B Hi ¥k Fl p62 Hi fA il 17 3%
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Abcam 23 ), FRic I TG 1gG BRI AL 1
bk Ade s b Sl ARG RA A,
Annexin 'V - & B BR 2% O K/ b N e
isothiocyanate/propidium iodide,
FITC/PD) & 7l & . 40 M 31 203k 5 & 8 (cell
counting kit-8, CCK-8) k7l & . &5fEm4’, 6-
OBk R -2- 2R 3 om o mE (4,
phenylindole, DAPI) W H FifE 3 = KA W H AR i
iy A BR 2 ®, TUNEL & # & W B % H
Biogradetech 24 Al o Forma Series [l 3111 % CO. 1%
FE0 A 2 E Thermo Fisher A Fl, CK X 53 745 &
BN A HABKE AR, CFX Connect 852
% ot & PCR
quantitative PCR, RT-qPCR) {¥fl Mini-PROTEAN
Tetra Cell B3k & 48 M [ 2 [E Bio-Rad 22w, Tanon
5200 % Z T REHE M LR R G0 B 1 K AERHE A
F/A ], FACSCanto 1T 7 3 =040 i A [ 2€ [ BD
2y A, ELx800 B il b5 X Wy A € & Agilent 2 7 ,
IVIS Lumina Series [l /N 8l ) 1% 14 % 6 1% 1% & 4t
e H 2 [# PerkinElmer 22 ], Eclipse C1 % 2¢ ) 1 fi
Bl A OHARJERRA A .

1.2 @mpassi kM oa i/l DMEM K 5 3
g2 GIST-TLANM, ¥ 1026 JiG 4 i A1 126 75 -
BRI, T37°C. 5%CO, K746 h k471 #
FLIG BE R 3% . ¥ Poly-HEMA e i g 10 g+ L' Z i
VWL, FOATVE RS S DEBRTA 1) 6 L 4 Al B R Ak
LM A 1 mL Poly-HEMA ¥ W, 28 i 8 7% .
# GIST-T1 44 i 42 70 T Poly-HEMA 41 9k f) {8 1% Ff
6 fLAn s F= M, BEFLANBECH 1104, BT
37°C. SUCOREFMIBAT KRBT T-HET . BH R
W, PR 14d, WERIFAIM, KRR EMT
HEHCH GIST-T1AM . BB EA KA GIST-T1
20 i H P T 6 L AN B A SR AR, AL AT Ak 2 <
10°4>, FERlG R 6026 ~T70% B HEAT 5 4y o % ik
ik IncRNA UCA 1 118 9 8 A1 IncRNA NC 12 5 #
Sy B4 iR Ay, Y A Bk ol 20, F
37 °C. 5 CO, B FRAH I E 6 hJ5 48 FH T ek 15 9%
Figt, ®ge72h)m, HFEEPIMAOC 2 mg-L"EE
MR, kR RIAAEE. GIST-T141E45>
Jo Xt HRA (R Y HR 4 RAPA 4 #) | sh-NC 41
(% 4 IncRNA NC 1895 7 ) . sh-UCATH (% 4
F I IneRNA UCA TR 12 9% 8 ) . sh-NC+RAPA4]
(5%« IncRNA NCH&J5 7, JFH] 10 pmol-IL ' RAPA

(fluorescein

6-diamidino-2-

(real-time fluorescence

At BE 24 h) #1 sh-UCAT-+RAPA @4 (%5 3¢ #
IncRNA UCA 118 %% 8¢, JFH 10 pmol- L' RAPA
AbFE 24 h) o W SR AL B OB 45 4L g0 i, BEFRP T
Poly-HEMA 44, # (1) {1k W Bt 6 L 40 B 3% 7% #k b 1%
3 48 h,

1.3 RT-qPCR 4 @ &8 21 #2 % IncRNA UCA 1
FAAKE YN RERE SR AN . R B T AT A i
U545 40 GIST-T1 40, i A S i TRIzol ik
FIHEHUM RNA, % RNA BEA Ay 40 B & i, R
Pk & Ui A5, KB RNA W05 554 il cDNA
fifi i1 CFX Connect RT-qPCR R Z 47 ) i, R I
AceQ qPCR SYBR Green Hil iR Fl & MK &, ¥7
B IncRNA UCA 1. S5 : 95°C. 5 min; 95 °C,
10s, 60°C. 30s, 40MEH, L EHE 3. L
GAPDHAEN WS, R 2 "k 5 4 4l 40
1 IncRNA UCAT R L KF-o 51975 : IncRNA
UCAI F#51% 5-CTCTCCTATCTCCCTTCA-
CTGA-3', IncRNA UCAI1 F#i514 5-CTTTGG-
GTTGAGGTTCCTGT-3'; GAPDH #5149 5'-
CACCATTGGCAATGAGCGGTTC-3', GAPDH
Hn1 ¥ 5-AGGTCTTTGCGGATGTCCACGT-3',
1.4 Western blotting 4| & 20 4 fl 7 B A8 £
EGLC3-1.LC3-T A p62 ZFGkiEAFE YLD
BE B SR A0 M 2R L UE T K A0 i RN g% UL I 45 A
GIST-T140, M RIPA Mkt aEH, WE
B, K& 10 min i 2 (28 dE, BU40 pg 48
PR BT R, R, KR A 5% R
¥y R B 2 h, i A LC3B. p62F GAPDH #i {&
(1:1000%B), 4 CkFEmE IR, WH, TBST
PRI, A ZH0 (1:5000), FRMWHF 2h, TH
PRI ECL 7] 5% 9F & . R A Image J#
SR AT KBS, IR EMERRBAKT. B
HARBKF=HHWEAZFKEHE/ NSEA
GAPDH 457 K FEEAH .

1.5 ARX@mREAENELEEAmBRENR
=& RIS 4 GIST-TL40 M, fnA
W B2 £k 22 wh W (phosphate buffered saline, PBS)
YR, BUE ISR A S BN, A S pL Annexin
V-FITC, R4E#E 10 min, 1A 5 pl PIJ A
W, RS Y O R IR AT, DY R 5 ming
AN 200 wl. PBS 2% 0P il AT B2 2R S . R
220 A G ) 4% 2 40 e A SR TR

1.6 CCK-8&#m#feiummprgmzmn &k
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YL A HR S A GIST-T14IME, A &A 10% i
A= 1M B9 DMEM BT fF 15 55 58 5 R i 50 40 A 220,
Fz F 21 96 FL 4h B 5 % Al b, B AL 4 Kk 5
104, BT 37°C. 5%UCORFEF P . 443 TF 0.
24, A8F T2 himFE A FREL, BAMA 10 pl CCK-8
W, WHE 2he SR AR U E 450 nm ¥ K b &
HAMMIWOERE (A) i, /1 GraphPad Prism 8. 0 4%
PR mlan i AR R 2 o DA 4120 i A (P 3 (E A3
S R GRS M, AR B Q3R G A Y A B
1.7 AR EREMNELE AR REESE
WS G A B 4 4 GIST-T1 40, 70T 6 4L
MR TR, B LA 2X10°4> . Ry Rl G
IKFN80% Ja, A I IC TR M Sk 7 6 FL 41 M 55 5% M N AR
— R, PBS 28 vh i v Uk KR R 40 MR
BT 37°C, 5%COREFRMN . 435 T 0 F1 48 h i
it FH (50 S B W EE R A IR, A Image J#RA4 43
FrE X, RS ARR A AR, WEAS
FK= (0 h % i B —48 h %R 1E FL) /0 h R JK 1
FAX100%
1.8 Transwell )N % 5 Ao % 3 )6 & 4045 £ 20 feL
F Fih & Matrigel 55 T 5 6 I35 5 97 5 0 0 TR
A1, BUS0 pL A Transwell /NE (1) F%, F37°C
TS 3 h R BRI o R B AF Ry b o A e
IEPRS A ZH GIST-T1 4001, 240 M S0 1X10°4
TEMA 600 pL #7 fif ¥ F2 . IR A7 1020 b 4R 1
W, T37°C. 5% COHFEMPHMEESR, 24h)5
ZbsEFE, A4 HEEE )2 M, 120 454
Sy, DG BB IR IR, B AN
Ji 25 S A0 M KR, BT B R 45 2H AR 28 At
1.9 MABHEBHER G MHE K 10 L HE R BEHL
4% H sh-NC 20 il sh-UCAT 4, B4R, 445 T
R B2 B K E 5 sh-NC 41 Fll sh-UCA 14 GIST-T1
A, & HEHARE R 1X104 . 45, R
UE NG I AR AR AR I 2 2H R B P M R A= KRR
JUE % B 18 O o R FH SUME B0 T 9 b SE AR B, A ) B
th bR A2, il R R RO I R 2 2 R A LY
g
1.10 TUNEL#®& 3 NE2ARAMNBAR @
AR T R A SUR AR 400 2 B v E
GEJE, WS . YD  RR & I R RS JE
B 4b B fS, 3 i 50 pll Proteinase K T F & 7 75 ,
BT A 37 CWER 30 min, PBS ZZ nhig i k.
A 50 u TUNEL #ric R R A4, T8 & hkkh

BFE 1h, PBSZZ e, DAPI TARR %, =
T R 10 mine SR 26 BB WS I R, 15
Bk AU b 6 N FEALAMLEF T TUNEL 51 FH P 48
JL SO i yes A B S R, TR AR T, A T
R =TUNEL BH M 41 it %5/ & 41 g %% < 100 % .

111 fAEARMKFFE XN 28R LA BHAR
¥ LC3B A= p62 & @ £ kKPR 41241 5 1)
FE T 68 CHEAGHERE 2 h, 2 — W R ABE T 2 B
WS, MAPUEEE W, TR m kOR R
5min, ¥HJFMA 10% L 1.7 9% 5 25 min, 4)
BIMA LC3B M p62 3tk (1: 5008 %8), T4 °Cik
MME IR, WH, PBSEMIEEERT A, MAZ
i (1: 1000#8) =M H 1ho A DAB TAE
WA R B AEE, WK, KRN, HAE
SRR RO BE o 0 A I R ORI T A
6o BB A I IR, (] Image TEF 5307 2 41
B A 20 H AR 6% (MOD) fH,
PLMOD A AR 3 H /) 8 11 3R K5 KF .

1.12 % %54 K H SPSS 23.0 fil GraphPad
Prism 8.0 # {1 #F 17 48 1F % 70 #r. 4% 41 48 fg v
INcRNA UCA1#ik/KF, LC3-1 . LC3-11 fl p62
BARIKKE, A MMJ R T TS M
KR A R AR 2 A%, DA S 2 21 4 U o3 4 41
J i . e 420 A0 R TR A LC3B K p62
KA EEEN AT EFE, Datsk
N, ZUREEARBEECR B Ry 22001, 4l
[E1) B A X 5 T B R F LSD-c R 56, 2 41 [) B AR
PR R W ST REAR (R 50 . DL P<<0. 05 R 2%
SHEGIFEE X

2 & B

2.1 % $£ AT IHKM GIST-T1 @ M ¥ IncRNA
UCAlBEKTF L E O REKRT LR
B 20 GIST-T1 40 g b %, K M - 3P iy
GIST-T140gf IncRNA UCA 1 3k 7K VB B 7+ 5
(P<<0.05). WK 1, S50ERESE IR0 GIST-T1 40 Mg
Fod, R E TP GIST-T1 40 Mg b LC3-11/
LC3-T WM T8 (P<<0.05), p62 7K F1# kK
S R (P<<0.05). WLIF 2.

2.2 #$EKXMGIST-T1% M F IncRNA UCAI
%k AKF RT-qPCR K &5 R x5 xR 4
(1.00£0.02) Fl sh-NC 41 (0.98+0.08) %,
sh-UCA1 4 GIST-T1 4f g ' IncRNA UCA1 F ik
K (0.1840.02) BHRFEAL (P<<0.05),



434 WK (M) %526 H2W 2026 4 3 71

ST . 2.3 HEELHEGIST-TI@BEEATE ik
5 4 1 g1 Mo AR K W45 BB R 5 sh-NC 41 18,
R sh-UCAL 41 GIST-T1 41} 2k 5L 4 v 2 W) @ 71
252_ (P<<0.05) ; 5 sh-UCAL 4 b % , sh-UCAl+
S RAPA L GIST-T1 4R LM TR I B R E (P<
=T - 0.05). WL 3FI4.

0 & y 2.4 #FBEBAGIST-TI@mE ¥ LC3-M/LC3-T

o oggxﬁ\ '&\g&i\‘:@ﬁ\ YA = p62 % B & A KF  Western blotting 15 £
o ne SRR 5 sh-NC LA, sh-UCAL4 GIST-T1

"P<C0.05 compared with adherent GIST-T1 cells.
1 2 GIST-T1ZME A IncRNA UCA1RIBKF
Fig. 1 Expression levels of IncRNA UCA1 in two kinds
of GIST-T1 cells

YA p LC3-11/LC3- 1 HefE B B FEAE (P<<0.05),
p62 H H KB KW BT &H (P<0.05). 5
sh-UCAL 4 % , sh-UCA1+RAPA #4H GIST-T1
YA p LC3-11/LC3- 1 tfEM Bt (P<<0.05),
p62 8 H KRB AKFI B R (P<<0.05), WK 5,

L5 0.6
£
3
2 * g
E
. 5w S o1op L € 04
LC3-1 16 000 s E
T — g <
LC3-T = . 1 000 5 8
- 05F 5 0.2
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Lane 1:Adherently cultured GISI-T1 cells; Lane 2: Anoikis-resistant GIST-T1 cells. B:LC3-11 /L.LC3- I ratio; C: Expression level of

p62 protein. "P<C0.05 compared with adherently cultured GISI-T1 cells.

B2 2% GIST-T14ME B AR EHREMIKE(A)MELERE(B,C)

Fig. 2 Electrophoregram (A) and histograms (B, C) of expressions of autophagy-related proteins in two kinds of

GIST-T1 cells

A Control Sh-NC Sh-UCA1 Sh-NC+RAPA Sh-UCAI1+RAPA
“an @2 “lan Q2 ‘a1 Q2 “la1 a2 “la1 az
, 005 433 008 404 PLEL 9.12 , 020 248 , 009 402
= : 4 g - 7 e f + 7 = 7
PI [ . ﬁ t ﬁ t i g [ g
w' Q4 Q3 w' Q4 d Q3 w'| Q4 Q3 w'| Q4 . Q3 o' Q4 : Q3
A 95.50 012 | 95.90 001 | 90.41 0.20 | 9725 0.07 | 9583 0.06
T e ® W T R T R S TV i ¢ W T e ¥ W @

Annexin V-FITC

B3 SR AMARN S H GIST-T1 41 R ST H
Fig. 3 Anoikis of GIST-T1 cells in various groups detected by flow cytometry
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D
T

N
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'P<C0.05 compared with sh-NC group; “P<C0.05 compared
with sh-UCAT group.

B4 WA RR &M GIST-T1 41 a5% K TR
Fig. 4 Anoikis rates of GIST-T1 cells in various

groups detected by flow cytometry
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A': Electrophoregram (Lane 1: Control group; Lane 2: Sh-NC group; Lane 3: Sh-UCA1 group; Lane 4: Sh-NC+RAPA group;
Lane 5:Sh-UCA1+RAPA group) ; B:LC3-1[ /LC3-1 ratio; C:Expression level of p62 protein. "P<C0.05 compared with sh-NC group;

“P<20.05 compared with sh-UCA1 group.

B5 A4 GIST-T14HH B WARRE HRBARKE (A MELKE(B,C)
Fig. 5 Electrophoregram(A) and histograms(B,C) of expressions of autophagy-related proteins in GIST-T1 cells in

various groups
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'P<0.05 compared with sh-NC group; “P<C0.05 compared with
sh-UCAT group.

B 6 &4 GIST-T1 40 M AT 1
Fig. 6 Proliferation activities of GIST-T1 cells in

various groups
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B7 &HGIST-T1HMTBAREL(X100)
Fig. 7 Migration of GIST-T1 cells in various groups( X 100)

A': Control group; B: Sh-NC group; C: Sh-UCA1 group; D: Sh-NC+RAPA group; E: Sh-UCA1+RAPA group.
B8 &4 GIST-T141ERRMR I (45 5%, X 100)
Fig. 8 Invasion of GIST-T1 cells in various groups(Crystal violet, X 100)
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R B4 GIST-T1 4 HRDIE A& 3040 MR 2%
Tab.1 Rates of scratch healing and numbers of invasion cells

of GIST-T1 cells in various groups (n=3, x+s)

Rate of scratch Number of

Group . . .
healing (/%) invasion cells
Control 31.2343.25 138.56+14.23
Sh-NC 32.26+3.57 134.924+11.80
Sh-UCAL1 10.8941.12° 59.50+6.04"

Sh-NC+RAPA
Sh-UCA1+RAPA

58.754+6.32 166.77+17.03

34.51+3.49" 129.83+13.21

P<C0.05 compared with sh-NC group; “P<C0.05 compared with

sh-UCAT1 group.
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A': Tumor formation detected by fluorescence in vivo imaging; B:Morphology of subcutaneous xenograft tumor.
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Fig. 9 Xenograft tumor growth of nude mice in two groups
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B10 2413 R A S P 40 T 1% UL (TUNEL, X 100)
Fig. 10 Apoptosis in tumor tissue of nude mice in two groups(TUNEL, X 100)
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Fig. 11 Expressions of LC3B and p62 proteins in tumor
tissue of nude mice in two groups (Immunohistochemistry,

X100)

sh-UCA1+RAPA H A LC3-11 /LC3- 1 HAE W]
WA, p62 8 A RBAKTFI BREEAL, 4T
REATG , 200 0 056 B 0 1k AR A B R T, 1R 2B AN
B, ERE5REKY: NI IncRNA UCAL#RIK
Al 6% B I GIST-T1 48 M [ Wi DA 1 412 i8F 2 SR 1
0045 PR AR RN S o AS TR 954 3 A B BRUAS A UR S
I RAR IR UE, 53R R F i IncRNA UCA I
235 T 104 BRI P9 GIST 40 it g A i 0 5% 7%
PR A T, IR EI R A A b LC3BEH
Fik, fEpe2EARE, SRR ER -,

25 TR, IncRNA UCAIEH L LR TR
B GIST-T1 40 i 23k Fd, T H AT E S
el A wEfe vF GIST-T1 42k g, Ml GIST
KRR, KW IneRNA UCAT W {EJ GIST %
LU T AR BT T MR IR ST R AR B A SR,
IncRNA UCA 1 # GIST ¥ #% 12> T HL#l Al 5 5
AN ARG, DL GIST #: 8 05 B G
14 S 0 A4 Al T 0 TR

Pk R AR

AT A 7 W R A TR 2 o 5

EE TSR

TS T RARE RIS SRS, /NS 5 SRR
AR Br, B 25 LR B MBI, sERS
SRR IR, MRBES S PETHE S AIESCH B .

(&% 30k ]

[1] PATIL A, HAVAL S, NICHKAODE P, et al.

Gastrointestinal stromal tumor: a clinicopathological

study and management[J]. Cureus, 2023, 15(11):
e49469.

[2] MUNTEANU A, PATRASCU S, BORDU S, et al.
Clinical ~ and  morphological ~ characteristics  of
gastrointestinal stromal tumor [J]. Chirurgia, 2023,
118(6): 618-623.

[3] KHAN S U, FATIMA K, MALIK F. Understanding
the cell survival mechanism of anoikis-resistant cancer
cells during different steps of metastasis [J]. Clin Exp
Metastasis, 2022, 39(5): 715-726.

[4] SATTARI FARD F, JALILZADEH N,
MEHDIZADEH A, et al. Understanding and targeting
anoikis in metastasis for cancer therapies [J]. Cell Biol
Int, 2023, 47(4): 683-698.

[5] ZHANG Y G. LncRNA-encoded peptides in cancer[J].
J Hematol Oncol, 2024, 17(1): 66.

[6] Z=mies, =AM, MU, & BRI BEE 4 A5 RNA
TTTY153R KX 45 9 A0 W 35 48 . 1= L 3T 4% A o B
JERCRE Y sZ M [T]. AN R # i (PR i), 2025,
60(2): 173-176.

[7] B F, (087, FEE, 5. IncRNA UCA I{E 2 M Hi
F I A8 T B Rk KRG PR SCLT ] o [ SE 56 1
Wiz 2, 2024, 32(4): 999-1004.

[8] ASKARI N, PIROUZ M S, MAFIKANDI V, et al.
The IncRNA UCAI enhances pancreatic cancer
EMT by regulating miR-708-5p and miR-135b-5p:
a bioinformatics approach [J]. ITran J Public Health,
2024, 53(7): 1659-1669.

[9] RAMLI S, SIM M S, GUAD R M, et al. Long
noncoding RNA UCAI in gastrointestinal cancers:
molecular regulatory roles and patterns, mechanisms,
and interactions[ J]. J Oncol, 2021, 2021: 5519720.

[10JAN L F, DONG K J, CHI S Q, et al. IncRNA UCA1
promotes tumor progression by targeting SMARCD3
in cervical cancer[J]. Mol Carcinog, 2024, 63(3):
384-399.

[11]CAOLL, LINC, LIUY, etal. Clinical characteristics
and prognostic analysis of postoperative recurrence
or metastasis of low-risk gastrointestinal stromal
tumors[J]. World J Surg Oncol, 2024, 22(1): 65.

[12] ADESHAKIN F O, ADESHAKIN A O, AFOLABIL O,
et al. Mechanisms for modulating anoikis resistance in
cancer and the relevance of metabolic reprogramming[J].
Front Oncol, 2021, 11: 626577.

[13]MCCABE E M, RASMUSSEN T P. IncRNA
involvement in cancer stem cell function and epithelial-
mesenchymal transitions [J]. Semin Cancer Biol, 2021,
75: 38-48.



BT, A IncRNA JREE b EHTIE 16 A B i 3 7] 55 988 400 L 2 S5 08 1 A 8 5 4 B ALk 439

[4] YANGM Y, LUHF, LIU JJ, etal. IncRNAfunc: a
knowledgebase of IncRNA function in human cancer[J].
Nucleic Acids Res, 2022, 50(D1): D1295-D1306.

[15]LU Q, WANG L, GAO Y B, et al. IncRNA
APOCIPI1-3 promoting anoikis-resistance of breast
cancer cells[ J]. Cancer Cell Int, 2021, 21(1): 232.

[16] LT Y R, FU M, SONG Y Q, et al. L.ong non-coding
RNA MRPL23-AS1 suppresses anoikis in salivary
adenoid cystic carcinoma in vitro[J]. Oral Dis, 2023,
29(4): 1588-1601.

[17] MENG W J, GUO J M, HUANG L, et al. Anoikis-
related long non-coding RNA signatures to predict
prognosis and immune infiltration of gastric cancer [J].
Bioengineering, 2024, 11(9): 893.

[18] PENA-MARTINEZ C, RICKMAN A D,
HECKMANN B L. Beyond autophagy: L.C3-associated

phagocytosis and endocytosis[J]. Sci Adv, 2022, 8(43) :
eabnl702.

[19] e, W FFH, o0 W, % T B WA SRR
M 2% R I 7 0 SD R BUBE & A0 M OR i AR LR L.
B EE SEAR 2024, 44(11) : 2435-2444.

[20] GULIA S, CHANDRA P, DAS A. The prognosis of
cancer depends on the interplay of autophagy, apoptosis,
and anoikis within the tumor microenvironment[J]. Cell
Biochem Biophys, 2023, 81(4): 621-658.

(21 TRAES, Fafd, M #F, 9. BUDRNA-520e38 i3 F i
I W 8 2 T 40 L SR TR [ TR R 2, 2022,
48(11): 1081-1084.

[22]WU Y R, CHEN Y, YAN X J, et al. Lopinavir
enhances anoikis by remodeling autophagy in a
circRNA-dependent manner [J]. Autophagy, 2024,
20(7): 1651-1672.



