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Analysis of m°A methylation expression profiles in liver tissue of high-fat diet-
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[Abstract] Objective-To detect the differences in m*A methylation modification and gene expression of liver tissue mRNA in high-
fat diet-induced mouse models of non-alcoholic fatty liver disease (NAFLD) using microarray technology. Methods*The NAFLD
models were established in 6-8 weeks old male C57BL/6J mice fed with high-fat chow for 16 weeks (high-fat group, n=10). The
basal group (n=10) was given 10% fat diet. Hematoxylin-eosin (H-E) staining was used to assess the histopathological changes in
liver tissue and to determine the success of the NAFLD models. The changes of mRNA m°A methylation and expression levels in
the liver tissues of the two groups were detected by using methylated RNA immunoprecipitation (MeRIP) and microarray expression
profiling. Results* The livers of the mice in the basal group were bright red with few fat deposits, while the livers of the mice in the
high-fat group were yellowish with diffuse infiltration and fusion of lipid droplets in the hepatocytes by H-E staining, suggesting
that the high-fat diet-induced NAFLD models were successfully constructed. The results of the MeRIP-microarray showed that the
m°A methylation levels of 320 genes in the livers of mice in the high-fat group were significantly altered compared with those in the
basal group (P<0.05 and fold change>1.5), of which 108 genes were up-regulated and 212 genes were down-regulated. Genes with
significant differences in m°A methylation levels between the two groups were intersected with those with differentially expressed
mRNAs, and 163 genes were found to have significant differences in both m°A methylation level and mRNA expression level.
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Conclusion- The change in m°A modification of liver tissue mRNA in the high-fat diet-induced mouse models of NAFLD is
significant and the change is associated with the gene expression of mRNA.
[Key words] non-alcoholic fatty liver disease (NAFLD); m*A methylation modification; mRNA; epitranscriptomics
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Note: A. General observation of the livers. B.H-E staining showed the cytoplasm of liver tissue in the high-fat group was filled with lipid droplets. C.Dot-blot

showed the increase of m*A methylation levels in the high-fat group.
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Fig 1 Changes of m°A modification levels in high-fat diet mouse livers
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Note: A. PCA-plot. B.MeRIP-qPCR quality inspection bar chart showed negative and positive control.
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Fig 2 Sample quality control and MeRIP-qPCR quality testing
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Note: A. Volcano plot of differential m°A methylation mRNAs. B.Cluster diagram showed top 10 differentially m°A-methylated mRNAs. C.Four quadrant
diagrams showed differential methylation associated with gene expression in the high-fat group and the control group.
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Fig3 Conjoint analysis of differential m°A methylation mRNAs and differentially expressed genes in the livers of mice
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Tab 1 Top 10 differentially m*A-methylated mRNAs

Gene

Up-regulated gene

Micalcl

Cyp2bl0

Ksr2

Ybx1

Pagr7

Casc5

Ubr3

Dpm3

Cd36

Tsc22d1

Down-regulated gene

Esd

Slc22a26

Folrl

Slc46a3

Inpp5d

Hoxd9

Romol

Litaf

Mdh2

Sycp3

R 1 2% R R O SR I, e i 184
LI (F14B) 5 R SR Ak v 20K A 2 D Hm° A T 6
PR A 25 A B R B AR ), e H 33 AN A

@

(@

mRNA_ID

ENSMUST00000033033

ENSMUST00000005477

ENSMUSTO00000180430

ENSMUST00000079644

ENSMUST00000095074

ENSMUST00000099542

ENSMUST00000131553

ENSMUST00000107462

ENSMUST00000082367

ENSMUSTO00000142683

ENSMUST00000176957

ENSMUST00000120522

NM_001252553

ENSMUST00000138244

ENSMUST00000167032

ENSMUST00000059272

ENSMUST00000088610

ENSMUST00000117360

ENSMUST00000019323

ENSMUST00000125612

chr7:

chr7:

chr5:

chr4:

chr4:

chr2:

chr2:

chr3:

chr5:

Locus

112374345-112395355: +

25897676-25926559: +

117414000-117775003: +

119277981-119294604: -

134497004-134510235: +

119047119-119104121: +

69897303-69938659: +

89259358-89267077: +

17782016-17835696: —

chr14: 76487759-76506998: +

chr14: 74732384-74749848: +

chr19: 7781041-7802578: —

chr7:

chrs:

chrl:

chr2:

chr2:

101858331-101870788: —

147893881-147894815: —

87676239-87720502: +

74697727-74700208: +

156144039-156145797: +

chr16: 10960824-10975579: —

chrs:

135778480-135790391: +

chr10: 88459664-88473236: +
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RNA length/nt

2259

1822

13125

1628

3550

6525

1801

827

3016

797

1117

2854

1337

388

4125

2136

569

763

1456

1169

Fold change

2.840

2.721

2.484

2.359

2.274

2.270

2.113

1.978

1.965

1.928

0.356

0.421

0.437

0.437

0.462

0.471

0.484

0.492

0.509

0.513
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P value

0.004

0.011

0.001

0.023

0.002

0.000

0.005

0.025

0.021

0.028

0.010

0.010

0.000

0.001

0.010

0.012

0.005

0.014

0.032

0.044

(F4C) ; BHEFF FABAR R IR A 3L A AT m°A B 31k &
MWiwE TR ERE, ks 21 A
(F4D).
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Hyper-diffmethylated

Hyper-diffmethylated Hyper-down

Hyper-up

Gene mRNA 1D Gene mRNA 1D
ACI168051.1 ENSMUST00000147525 Ctsf ENSMUST00000119694
Hacd2 ENSMUST00000061156 Menl ENSMUST00000056391
Spop ENSMUST00000107722 RP24-290013.4 ENSMUST00000049476
Gnail ENSMUST00000074694 Ptafr ENSMUST00000070690
Ube2u ENSMUST00000133493 Slc2a4 ENSMUST00000018710
Ceslg ENSMUST00000044602 Ly6g ENSMUST00000190262
Btc ENSMUST00000121044 Micalcl ENSMUST00000033033
Gstm3 ENSMUST00000004136 Faml24b ENSMUST00000058748

Dyrkla ENSMUST00000023614 Dnajb4 NM_001356364
Cyp2b10 ENSMUST00000005477 Casc5 ENSMUST00000099542
Mtdh ENSMUST00000022865 RP24-284L24.1 ENSMUST00000187643
Ybx1 ENSMUST00000079644 Anapcl5 ENSMUST00000210984
RP24-242P4.2 ENSMUSTO00000036819 Olfr111l1 ENSMUST00000216378
RP23-158M23.2 ENSMUST00000178224 Midlipl ENSMUST00000008179
Ypel2 ENSMUST00000018571 Slc3a2 ENSMUST00000205538
Tgfa ENSMUST00000032066 Zfp37 ENSMUST00000068822
Pex3 ENSMUST00000019945 Dpm3 ENSMUST00000107462
Cd36 ENSMUST00000082367 Nr2c2 ENSMUST00000133133
Cidea ENSMUST00000025404

Hypo-up

Hypo-diffmethylated

Hypo-down

Hypo-diffmethylated

Gene mRNA ID Gene mRNA ID
Mgatl ENSMUST00000129588 T3 ENSMUST00000024827
Rbm26 ENSMUST00000100327 Acpp ENSMUST00000112590
Esd ENSMUST00000176957 Shodla NM 001313688
Ly6d ENSMUST00000040404 Polrdi ENSMUST00000111129
Mecr ENSMUST00000030742 o)
Bpntl ENSMUST00000110965 Tmes ENSMUST00000127080
Slc43a2 ENSMUST00000169547 Spinl NM_001283029
Ltcds ENSMUST00000101265 Vim ENSMUST00000141365
Pdgfib NM_008809 Emcl0 ENSMUST00000118808
Nuchbl ENSMUST00000209436 Rnased ENSMUST00000169895
Trpv2 uc007jjj.1 Slcd6a3 ENSMUST00000031655
RZﬁv 7}‘?1b Eﬁﬁﬁﬁﬁgggggéé’?i ;g Cib3 ENSMUST00000098630
asge,
— I
Pde6g ENSMUST00000026452 "
Gip2r ENSMUST00000051765 AC101869.3 ENSMUST00000148020
Arhgdib NM_001301308 Folrl NM_001252553
Slamf7 ENSMUST00000192024 RP23-422L16.28 ENSMUST00000210714
Nkg7 ENSMUST00000070518 Phf21b ENSMUST00000159939
Hoxd9 ENSMUST00000059272 Semadc ENSMUST00000195620
Zic4 ENSMUST00000172646 Fam46a ENSMUST00000034802
GAp;M ENSII:IABEIJS(;E)()I()Z%%()Ig%3O37 Zfp644 ENSMUST00000122980
rtn
Skola N T T Olfi532 ENSMUST00000213801
Theld7 ENSMUST00000220787
Phactrl ENSMUST00000128646
Zfp239 ENSMUST00000172088
Cfd ENSMUST00000061653
15ra ENSMUST00000138349
Lgals! ENSMUST00000089377
Tmem176b ENSMUST00000203355
RP23-342N3.3 ENSMUST00000058868
Ager ENSMUST00000015596

Note: A to D—Venn diagrams for high/low m°A methylation and high/low expression genes.
NRFFEAERBEZEN mABITEERRENERER

Fig4 Differential m°A modification and differentially expressed genes in mouse liver tissue
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