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FTO-mediated m°A demethylation of XBP1 mRNA promotes migration and invasion of
Hep G2 hepatocellular carcinoma cells
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Hengyang Medical School , University of South China, Hengyang 421002, China)

Abstract Objective To examine how fat mass and obesity-associated protein (FTO) -mediated N6 methyladenosine (m°A) demethy-
lation of X-box binding protein 1 (XBP1) mRNA influences the migration and invasion of hepatocellular carcinoma (HCC) cells.
Methods The HCC cell line Hep G2 was used. Hep G2 cells were transfected with an FTO overexpression plasmid (0e-FTO) or its
negative control (Vector),and with XBP1-targeting siRNA or a non-targeting control (si-NC). The FTO demethylase inhibitor FB23-2 was
then applied to assess the effect of FTO inhibition. Cell proliferation was measured using the CCK-8 assay,and migration and invasion
were evaluated using Transwell assays. XBPI mRNA m°A methylation levels were quantified by methylated RNA immunoprecipitation.
Protein expression of XBP1 and FTO was assessed using Western blotting, and mRNA expression using quantitative real-time polymerase
chain reaction. XBP1 mRNA stability was evaluated using actinomycin D assays. Results FTO overexpression significantly promoted the
proliferation , invasion , and migration of Hep G2 cells, reduced XBPI mRNA m°A methylation, increased XBP1 mRNA and protein expre-
ssion, and prolonged the half-life of XBP1 mRNA (all P < 0.05). Silencing XBP1 or inhibiting FTO with FB23-2 reversed the promoting
effects of FTO on Hep G2 cell migration and invasion. Conclusion FTO overexpression enhances XBPI mRNA stability by mediating its
m°A demethy-lation, thereby promoting the migration and invasion of HCC cells.

Keywords hepatocellular carcinomas; fat mass and obesity-associated protein; X-box binding protein 1; m°A methylation; migration;

invasion
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¥ 411 8 93 (hepatocellular carcinoma, HCC) J& J&
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1.8  Western blotting
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A,XBPI mRNA m°A methylation levels; B, FTO and XBPI mRNA expression levels;C,FTO and XBP1 protein expression levels. *P < 0.05 vs. THLE-2

group.

E1 HCCZEBaEXBP1 mRNA mPAREW K ERFTOFREAE
Fig.1 XBP1 mRNA m°A methylation and FTO expression in HCC cells
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A,FTO mRNA expression levels; B, FTO protein expression levels. *P < 0.05 vs. Blank group.
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Fig.2 Verification of plasmid transfection efficiency
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T A 7R Al /N A i 98 2 4 VR R {HFTO S 75 38
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5853 IR IE #2240 i RTHCCAR A 2R B AT 4G

Blank Vector o0e-FTO

W, 45 58 7R, 4R HCCHE i XBP1 KX FTOZE [ 3R 34
JKPREE R A0 M4 2 25 Tt . HXBP1 mRNA m°A
I RAL KB FEAR , Hod Hep G240 XBP1 mRNA
mAF ALK B, B, AR A58 LA Hep G241 1F
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m°A L HIEAL XX BP 1 AR e M L S HCCAN ALY 52
M
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Time/h
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ul - -
§ Blank Vector oe-FTO % L0
3 z
= =
= £ 05-
3 -
> ==}
= 0 = 04
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A,XBPI RNA m°A methylation levels; B, changes in XBPI mRNA half-life; C,XBPI mRNA and protein expression levels. *P < 0.05 vs. Blank group.
E3 FTOmEi T m AL REML MK FHIEXBPT mRNATE &
Fig.3 FTO enhances XBP1 mRNA stability by modulating m°A demethylation modification

Vector oe-FTO

Migration |

Invasion

E4 ZHHep C2HMEBREEER x 200

FB23-2

0e-FTO+FB23-2

Fig.4 Migration and invasion of Hep G2 cells in each group x 200
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£1 FTOBEENSXBP1 mRNA m°AX RELIEIHZ#Hep C2HAIR RIBE
Tab.1 FTO promotes Hep G2 cell migration and invasion by mediating m°A demethylation of XBP1 mRNA

Group N Proliferation rate XBPI mRNA m°A XBPI mRNA Number of migrated Number of invasive
(%) cells cells
Vector 3 08.79 + 4.42 1.00 = 0.07 1.00+0.11 119.33 + 15.01 104.33 + 12.01
0e-FTO 3 133.51 + 15.60" 0.18 +0.02" 6.80 £ 0.75" 214.33 + 16.01" 205.33 + 16.17"
FB23-2 3 70.73 + 6.64" 6.52+0.74" 0.30 = 0.05" 87.00 + 11.00" 81.33+9.02"
0e-FTO+FB23-2 3 94.47 + 7.08% 435+0.617 2.25+0.33% 153.33 +17.79” 140.67 + 13.58”

1) P <0.05 vs. Vector group;2) P < 0.05 vs. 0e-FTO group.

#z2 XBP1RBLRFEFTOE RiExTHep G2 TR R EZEMRHER
Tab.2 XBP1 silencing attenuates FTO overexpression-induced migration and invasion of Hep G2 cells

Group n XBPI mRNA XBP1 protein Number of migrated cells ~ Number of invasive cells
Vector 3 1.00 + 0.08 0.53 +0.04 126.33 = 10.60 119.67 + 11.68
0e-FTO 3 6.54 +0.66" 1.11 £0.09"” 24733 + 14.74" 207.67 + 13.43"
0e-FTO+si-NC 3 6.77 + 0.80 1.07£0.11 239.33 + 17.21 196.67 + 15.01
0e-FTO+si-XBP1 3 3.41+0.39” 0.77 +0.08” 152.67 + 13.017 139.33 + 11.59”

1) P < 0.05 vs. Vector group;2) P < 0.05 vs. 0e-FTO group.

Vector oe-FTO 0e-FTO+si-NC 0e-FTO+si-XBP1

Migration |

Invasion
E5 &%Hep GC2AMIBREEER x 200
Fig.5 Migration and invasion of Hep G2 cells in each group x 200
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e — (o 0l 0 2 7 1 LS8 R 2 R

E6 #&4EHep G2ERXBP1E A EX FLBRIEE | B 25 22 Bl i 4 U g Feak

Fig.6 XBP1 protein expression in Hep G2 cells of experimental ﬁﬁ%éﬁ%ﬂﬂ? , jj%%:‘deTOﬁﬁﬁEFXBPI mRNA
groups mCAZ S AL 4 1 J4Hep G241 FHXBPI mRNA
TEIR P K B h A S 2 A IR IR KOF S8 K XBPT mRNA: 269, 445 1
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