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LncRNA XIST-miR137-ATGS5 Mediate Cell Autophagy to Attenuate 5-FU

Resistance in Colorectal Cancer Cells to 5-FU*
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ABSTRACT Objective: To investigate the interaction of long noncoding RNA X-inactive specific transcript (XIST) -miR137-ATGS
and explore the relationship between its function of autophagy mediating and 5-FU sensitivity in colorectal cancer cells. Methods: The
relative expressions of XIST and miR-137 in colorectal cancer cell lines were detected by real-time polymerase chain reaction
(gqRT-PCR). The lipofection assay was utilized in XIST and miR-137 transfection experiments. CCK-8 assay was used to detect cell
viability and the 5-FU sensitivity in colorectal cancer cells. Moreover, luciferase reporter system was used to determine binding ability
between miR-137 and XIST or ATGS5. Additionally, indicating protein expressions were determined by western blotting. Results: We
found that XIST expression was increased in CRC cells comparing to normal colon cell FHC, which showed a negative correlation with
miR-137 expression. In addition, XIST knockdown noticeably inhibited the proliferation of CRC cells and enhanced 5-FU sensitivity. It
revealed that XIST knockdown suppressed the expression of Beclin-1 and ratio of LC3II/I. miR-137 was validated to target XIST and
3'UTR of ATGS, playing an important role in restraining the expression and function of XIST and ATGS . Inhibition of miR-137 or over-
expression of ATGS could effectively reverse elevated 5-FU sensitivity upon XIST knockdown in SW480. Conclusion: It is suggested
that LncRNA XIST could target miR-137 promoting autophagy to facilitate 5-FU chemoresistance in CRC and XIST-miR137-ATGS may
serve as a potential therapeutic target for patients with colorectal cancers.
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B HRIUA TRIzol, YL 7| lipofectamine™ 3000 iy [ 3 [
invitrogen /A A ; S % s ) £ M SRR 98 6 R fit PCRAS T 71
T % HBEAYHAR AR A BRA T 4% R H R [ A4 T
A TR (0 ) e BRI 5 45 f 28 e (0 L 2 142 B RIPA
4 BCA 25 11 AR &, R b-actin B 5E BEHTIA
KB i AL YR e bR (HRP) BT R i e — i A g
BAREYHARERAE . ECL {2k G &l A 2 H
Millipore 23 W) o 2GR BEE REUFORLIA 5 22 [E Promega 24
Ao SIWHAETAY TR (L) BROERAFS MK, ik
IncRNA XIST #)/NF 3t RNA J [ 1 %t I8 si-NC has-mir-137
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Table 1 Sequences of small interfering RNAs(siRNAs)

siRNA siRNA Sequence(5'-3")
si-NC GTTCTCCGAACGTGTCACGT
si-XIST GCTGCAGCCATATTTCTTACT

si-NC: Negative control siRNA.

2= 2 microRNA FE 7
Table 2 Sequences of microRNAs

microRNA microRNA Sequence(5'-3")

mimics NC UUUGUACUACACAAAAUACUG

miR-137 mimics UUAUUGCUUAAGAAUACGCGUAG

mimics NC: mimics Negative control.

1.2 A%
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mimics NC) R TRIzol #1740 46, 2 RNA, RH
PrimeScript™ RT reagent Kit with gDNA Eraser (Perfect Real
Time) iR GrFA 7% S S50, JRAF4 R cDNA, 1% cDNA #i
B 10 55 1 NI, b-actin 5% U6 N2, %1 TB Green®

Premix Ex Taq™ (TIi RNaseH Plus) i3 & ia W 542 AL it 5 v AE
ABI 7900 SZRT5E%E 5 PCR {#E4T qPCR Kl gPCR 5|4,
%3, qPCR W &Mk 55—45,95°C30s; %5 —#,95C5 s,
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2 ¢ > 1.5 BN N R R A

% 3 PCR3|¥F%I
Table 3 Sequences of PCR Primers

Gene Forward primer(5'-3") Reverse primer(5'-3")
) AGAGCTACGAGCTGC- AGCACTGTGTTGGCG-
practin CTGAC TACAG
IST ACGCTGCATGTGTCCT- GAGCCTCTTATAGCT-
TAG GTTTG

12.3 CCK-8 AWMk AL FE R gt
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2 2H 4, BV A B 2H (si-XTIST B, miR-137 mimics ) I BH 1 X 1R
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PR T, FLRSE RIS ER AR ST 100 L/
L, A 5 MEEFL AR 1d,2d,3d,4d Hl
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Fr i 5-FU X Figy 96 240 ML 4 T o W05 i s 4 Jif. SW480,
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JiEE 1h 5, 5%BAE W = Rt 1 h, 230 6 F—4t B-actin,
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BIU] WREAR(t=18.7, P<0.05), 2 A St =5 X, WK 2B, H.
1£ SW480 F1 HCT 116 40/ miR-137 ikt (1=9.316,
P<0.01; t=7.323, P<<0.01), .45 SCHRFR I 1 it 22 B2 e 2 it
#ff, XIST 7] 5 miR-137 254 I 520 miR-137 £ it g 241 A
I TIRER, AR FIHAEYE B AR F B, 456 Starbase
(http://starbase.sysu.edu.cn) & 505 FE T XIST F@ 4 i 2 40
miR-137 G5 507 5, FFRIHREO G R B 5 2904 7T 100 , 45
iR miR-137 BEERHE XIST B335, inl&l 2D [FIET, A Sk
fRIE", miR-137 AT ) 455 A REAHOCHE K] ATGS 3'UTR, 5@ i
Starbase (http:/starbase.sysu.edu.cn) $U 35 7 Fl He 45507 5, IF
FIFA RSO 2 BHR S L R A TIAIE , 455 /R miR-137 E
5 ATGS 93k, K 2E, M western blot J5 % 1E—25 %
ATGS5 2 [ FRRIFATR, & BFE Y miR-137 mimics Z J5
ATGS 8 H R A W WAL, A 2F, SCE a5 R R,
XIST-miR-137-ATGS s a] FL [ 45 4 sl .
2.3 LncRNA XIST i 33 i84= mirl37-ATG 4 £ B b7 /& 4 B
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ik ATGS, w] 3% Rl XIST PUERE R A F MR 1 R IA AR, I
& 3B,
3 9HE
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T4 A yT ik ER AR TARIGIT L2967 U
KAy FHB AT SR, BEE by 20 M X AT 48R 9T T B
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W i SRR E AR R B AR NEZ LR, X T A4S RNA 5
FERR MR 24K . LncRNA 2K 7 200 nt~100 kb 2
[f] . BRZ 26 BTARASAE 1 RNA 43T ] e R Mg 522K
- I SRACT R 5 KP4 2 R R BEE 3R ik, 2 4H
A ol ARZERN 25 NE R G 7709 LncRNA-XIST
BT X e fi ey ol XIST LR 05 572, 2 X Yefafk
PGSR OCH AR IR Y 15, AR LI XIST 1E45 1 ,
O A0 5 8 v 45 e v R e I, DRl R Y A (0 B
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Fig.1 The relative expression of XIST in different colorectal cancer cell lines and knockdown of it downregulated the proliferation, elevated sensitivity to
S-fluorouracil(5-FU) and attenuated autophagy of SW480 and HCT116.

A The relative expression of XIST in different colorectal cancer cell lines; B The relative expression of XIST in SW480 and HCT 116 after small interfere
RNA transfection; C The cell viability of SW480 and HCT 116 after small interfere RNA transfection; D The sensitivity of 5-fluorouracil(5-FU) in SW480
and HCT 116 after small interfere RNA transfection; E The relevant protein expression of apoptosis and autophagy pathway in SW480 and HCT 116 after

small interfere RNA transfection.
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Fig.2 The relative expression of XIST in different colorectal cancer cell lines, miR-137 targeted XIST and ATGS and inhibited the expression of XIST
and ATG5
A The relative expression of miR-137 in different colorectal cancer cell lines; B The relative expression of XIST in SW480 and HCT 116 after microRNA

mimics RNA transfection; C The relative expression of miR-137 in SW480 and HCT 116 after microRNA mimics RNA transfection; D The interaction

between miR-137 and XIST; E The interaction between miR-137 and ATGS5 F The relevant protein expression of autophagy pathway ATGS in SW480

and HCT 116 after small interfere RNA or microRNA mimicstransfection.
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Fig.3 XIST affected proliferation and autophagy in SW480 dependent on
miR-137/ATGS

A The 5-FU sensitivity of SW480 cells co-transfected with indicated

plasmids or nucleic acids. B Representative image of autophagy protein in

SW480 co-transfected with indicated plasmids or nucleic acids.
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