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The Effect of miR-338-3p on Malignant Progression of Colorectal Cancer
Cells through GPX4/ASCL4/ACSL3 Pathway
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Abstract This study aims to investigate the effect of miR-338-3p on the malignant progression of CRC
(colorectal cancer) cells by adjusting GPX4 (glutathione peroxidase 4)/ACSL4 (long chain acyl CoA synthase 4)/ACSL3
(long chain acyl CoA synthase 3) pathway. Human LS513 CRC cells were selected as the study subjects and randomly
assigned into Control group, miR-NC group, miR-338-3p mimics group, miR-338-3p mimicstpcDNA-NC group, and
miR-338-3p mimics+pcDNA-GPX4 group. qRT-PCR was used to detect the expression of miR-338-3p and GPX4
mRNA in cells. CCKS8 and clone formation experiments were used to detect cell proliferation. Scratch experiment was

used to detect cell migration. Transwell experiment was used to detect cell invasion. Western blot was used to detect
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the protein expression of GPX4, ACSL4, ACSL3, MMP-9, and Bcl-2 in cells. Dual luciferase assay was used to detect
the targeting relationship between miR-338-3p and GPX4. For the Control group and miR-NC group, the miR-338-3p
mimics group showed an increase in miR-338-3p, apoptosis rate, and ACSL4 and ACSL3 protein levels (P<0.05), and
a decrease in GPX4 mRNA, survival rate, clone number, migration number, invasion number, and GPX4, MMP-9, and
Bcl-2 protein levels (P<0.05). For the miR-338-3p mimics group and the miR-338-3p mimics+pcDNA-NC group, the
miR-338-3p mimicstpcDNA-GPX4 group showed an increase in GPX4 mRNA, survival rate, clone number, migration
number, invasion number, and GPX4, MMP-9, and Bcl-2 protein levels (P<0.05), and a decrease in apoptosis rate, and
ACSL4 and ACSL3 protein levels (P<0.05). For the miR-NC+GPX4-WT group, the miR-338-3p mimics+GPX4-WT
group showed a prominent decrease in dual luciferase activity (P<0.05). miR-338-3p may inhibit the malignant progres-
sion of CRC cells by adjusting GPX4/ASCL4/ACSL3 pathway.

Keywords colorectal cancer; miR-338-3p; glutathione peroxidase 4; long chain acyl CoA synthetase 4;

long chain acyl CoA synthetase 3; malignant progression
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GPX4/ACSL4/ACSL3i ¥4 % CRCAH 3T P E J& ¥ 5%
Wi, it — 303 5K miR-338-3p )i 7E FI/E ML, 2k

TR LR [ 2Pt — e 2% .
1 MR55E%
1.1 ##
NIEH S B m R A FHC (T 5 - XY376)1
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Table 1 Primer sequences

B G5 —3") TS5 —3)

Gene Upstream primer (5'—3") Downstream primer (5'—3")
miR-338-3p GAT GCG GCA GCT GCG ATC GAC ATC CGA TCG CGATCG ACG ATC
GPX4 AAT TCG CAG CCAAGG ACATC AGG CCA GGATTC GTAAAC CA
U6 CTC GCT TGG GCA GCA CA AAC GCTTCA CGAATT TGG GT
GAPDH CAA CTC CCT CAA GAT TGT CAG CAA GGC ATG GAC TGT GGT CAT GA

BE#L 4 A Control4H , miR-NC#. miR-338-3p mim-
icsZl. miR-338-3p mimics+pcDNA-NC#1, miR-338-
3p mimics+pcDNA-GPX44] , & ControlZHi2E4T 7 #i
BrFRAh, HLAR 2 oy G Gt BT R B4, IS5 Lipo-
fectamine 300045 JLiAFNR A E , 77 (37 °Cv 5%
CO,) 6 hj B & A MG 77 FE 4k 415 7748 h

1.2.2  qRT-PCRi 4 48 i miR-338-3p. GPX4
mRNA & ik 7K-F PEIUAS [F) 2 P 2 40 LA S AN ]
A LSS 1341 A RNA(Trizolik 7 &), 154 54
cDNA(PrimeScript RTiR 71 &), 14 qRT-PCR R 5tk
I H bR FE RS A, miR-338-3p. GPX473 H L U6
GAPDHNWZ: . [Nt 95 °CiAEE 5 min; 95 °C
A5 PE10 s, 60 °CIB K60 s, 60 °CIEMHIG0 s, 40MIEFF; K
FA2 AL R A R IE . 5175 LR L.
1.2.3  CCK8Fw & i % oA ) LS513 4w fie 69 3%
FARESL CCKS8: BBz fi(5x10%/4L)7E96 FLAR
b, IIN10 pL CCK8IRGFI i, 37 °CHiF &2 h, BEAR{X
FSE W G FE (Daso) (L, THE A MIAF TS 26, 4l A7 7% 26
=[(Dszgpm—D =)/ (Dapwga—D 1) [¥100%
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B 1 min, 4%22 28 FH I =R [ 5E 20 min, 0.5%45 di 58 =
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7 (37 °C), TR AR & I, 10 uLIgE e
MK B RAHA R 2, TR RRIIR, PBSERERIZVE, NN
R IR, AREEREIE24 h, 0. 24 hy HIxF G EAT
R, FEA R A,
1.2.5 Transwell £ 340 LS513 40 it 6912 2 15 5L
A MR (1< 10°/4L ) 7E & A 2 1 KL 1) Transwell
INEWEE, BEfE FEA 500 pLif) DMEME? 775
(B 10%fA4- M35 )E5 & (37 °C) 24 h, 4% L EH =
T [ 7€ 20 min, 0.1%%45 fn 58 iR 44015 min, T4
B a2 285

12,6 AX@ISAENLS513met AL I
R AN, R R (2310790 )7 64LHR T, 24 h
JE A FIPBSYERS, HHIAS uL Annexin V-FITCFIPIH:
T Z R AT R gLty SR I =4 e ASORS: W 4
HE T

1.2.7 Western bloti| & & £ AL HUAHARE
HEAJEER, Bk B EA, %2 PVDFR I, 5%/
JEWSKY =I5 FHE 1 h, 4 °C R 5—$T GPX4(1:1 000).
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Bel-2(1:1 000) B i . =3 T —Hu(1:2 000)§FE 1 h,
HECLAZUG NG 5, B G R, A8, DL
GAPDH(1:2 500) AbrifE 158 F X RIE K

1.2.8 miR-338-3p5 GPX4th¥et) % A 13E 435
P B A ) GPX4JFRL AN 9848 B GPX4J50RL I v e 3]
A5 HAA (i 42 9 GPX4-WTHI GPX4-MUT), [ifi J54
43515 miR-NC. miR-338-3p mimicti4L5| 41,
5 (37 °Cv 5% CO,) 48 hj, K2 Ve 2G4 -
129 %itF a4 {EFHSPSS 25.09KFF 5 b i di,
THEEIE DL Geks) iR, 22 41 LR FH LIR30 25 4%
Hr, dHIE LA H SNK-g i 46 . P<0.05% % 7 H 4t
TR

2 R
21 AEI4HAEZE S miR-338-3p. GPX4 mRNAZKIL
EbAR
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HT-294H g ' miR-338-3p K IA KV . 3% [ 11K, GPX4
mMRNAFRIE K52 T 5 (P<0.05); AHE T SW480.
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mRNAFKEARMEE K, Bk, f5aesestik A LS51341
NEREAT (K1),
2.2 T RIAmIR-338-3pXFLS5134A A F miR-338-
3p. GPX4 mRNAZIAEN

5 ControlZHF1 miR-NCZHAH L , miR-338-3p mim-
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icsZH 2l il miR-338-3p# ik KT Tt = (P<0.05), GPX4
mMRNAFIE 7K FEAK (P<0.05); 5 miR-338-3p mimics
ZH. miR-338-3p mimics+pcDNA-NCZLAH L, miR-338-
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2.3 I FRIZAmiR-338-3pXFLS5134AAEEFE A EZ M
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mimics4L A IE 2 vo BERER(P<0.05); 5 miR-
338-3p mimicsZl. miR-338-3p mimics+pcDNA-NC
ZH FH B, miR-338-3p mimics+pcDNA-GPX44 41 il 17
R T R(P<0.05). WLE3FIE4.
2.4 T RIEmMiR-338-3pXTLS5134RAT AV S0
5 Control L Al miR-NCZH A Eb , miR-338-3p
mimics 4120 fRIIE & PR (P<0.05); 5 miR-338-
3p mimicsZl. miR-338-3p mimics+pcDNA-NCZ A
Et., miR-338-3p mimics+pcDNA-GPX4 41 41 iy Il JR 7
AR TE(P<0.05). WIEsAIESG.
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#P<0.05, SFHCAMIELAL . ¥ts, n=6.
*P<0.05 compared with FHC cells. X+s, n=6.

2.5 3 RIEmMIR-338-3pXTLS5134AA1R ZRVE NN
5 Control L A1 miR-NCZHAH Et , miR-338-3p
mimicsZH 4 i 42 22 # £ AIC (P<0.05); 5 miR-338-3p
mimicsZl. miR-338-3p mimics+pcDNA-NCALAH L,
miR-338-3p mimics+pcDNA-GPXA4ZH 4 1 12 22 %7+
(P<0.05). WLE7RIES.
2.6 idFRIEmiR-338-3pXFLSS134ARE AT A M
5 Control L1 miR-NCZHAH Lt , miR-338-3p
mimics ZH 40 f 8 T2 % T+ 55 (P<0.05); 5 miR-338-3p
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miR-338-3p mimics+pcDNA-GPX4ZH 4 i i 12 [
fiK(P<0.05). W.E9FIE10.
2.7 3RiAmIR-338-3pFTLS5134AFEGPX4. ACSLA4,
ACSL3. MMP-9, BclR2ZEHFRIAAIEN
5 ControlZH A1 miR-NCLAH Lt , miR-338-3p mim-
icsZAGPX4. MMP-9. Bel-2 85 [ 3215 /K P B (P<0.05),
ACSL4. ACSL3% FHFRIE KT (P<0.05); 5 miR-
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Fig.1 Comparison of miR-338-3p and GPX4 mRNA expression in different cell lines
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with miR-338-3p mimics+pcDNA-NC group. X+s, n=6.
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Fig.2 Effects of overexpression of miR-338-3p on the expression of miR-338-3p and GPX4 mRNA in LS513 cells
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Control miR-NC miR-338-3p mimics

miR-338-3p mimics miR-338-3p mimics
+pcDNA-NC +pcDNA-GPX4
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Fig.3 Clone formation experiment detects the proliferation of LS513 cells
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*P<0.05, 5Control41 FL; *P<0.05, HmiR-NCZL LL#; “P<0.05, HmiR-338-3p mimics4L EL#; ©P<0.05, 5miR-338-3p mimics+pcDNA-NCZH Lt

B Xts, =6,

*P<0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-338-3p mimics group; “P<0.05 compared

with miR-338-3p mimics+pcDNA-NC group. X+s, n=6.

El4 T FRIEmIR-338-3pXTLS5134RAEILIE RIS/ T
Fig.4 Effects of overexpression of miR-338-3p on LS513 cell proliferation
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Control miR-NC

miR-338-3p miR-338-3p miR-338-3p
mimics mimics+ mimics+
pcDNA-NC pcDNA-GPX4

El5 XPREIAMLSSI13MAAITRIE R
Fig.5 Scratch experiment detects the migration of LS513 cells
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*P<0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-338-3p mimics group; “P<0.05 compared

with miR-338-3p mimics+pcDNA-NC group. X+s, n=6.
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Fig.6 Effects of overexpression of miR-338-3p on LS513 cell migration
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Control miR-NC miR-338-3p mimics
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Fig.7 Transwell experiment detects invasion of LS513 cells
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*P<0.05, 5 Control41 FL; “P<0.05, 5miR-NCZLLL#E; “P<0.05, 5miR-338-3p mimics4l FL#; ©P<0.05, 5miR-338-3p mimics+pcDNA-NCZH L

Bo Xts, n=6.

*P<0.05 compared with Control group; “P<0.05 compared with miR-NC group; “P<0.05 compared with miR-338-3p mimics group; “P<0.05 compared

with miR-338-3p mimics+pcDNA-NC group. X=£s, n=6.
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Fig.8 Effects of overexpression of miR-338-3p on LS513 cell invasion
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Control miR-NC miR-338-3p mimics
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