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[ Abstract] Objective To investigate mRNA and N6-methyladenosine ( m6A) changes in retinal pigment
epithelium ( RPE) cells treated with recombinant human methyl-CpG binding protein 2 ( MeCP2) and the
mechanisms. Methods The passaged ARPE-19 cells were divided into normal control and MeCP2 groups after
adhesion culture. Cells in the normal control group were continuously cultured in normal culture medium,and the cells
in the MeCP2 group were cultured in culture medium containing a final concentration of 20 ng/ml of recombinant
human MeCP2 protein for 72 hours. Transcriptomic sequencing ( RNA-seq) and methylated RNA immunoprecipitation
sequencing ( MeRIP-seq) were used to extract and analyze total RNA. Differentially methylated genes (DMGs) and
differentially expressed genes ( DEGs) were screened using the edgeR software package based on P <0.05. The
biological function of differential genes was determined by gene ontology (GO) enrichment analysis,and the pathway
enrichment analysis was performed by Kyoto Encyclopedia of Genes and Genomes ( KEGG). Intersection of genes
between DEGs and DMGs were screened, and real-time fluorescence quantitative PCR was used to determine the
mRNA expression levels of differential genes. Results A total of 100 DEGs and 7 441 DMGs genes were screened.
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According to enrichment analysis, the DEGs were enriched to extracellular matrix ( ECM ) -receptor interaction, cell
division, phosphatidylinositol 3 kinase/protein kinase B (PI3K/AKT) signaling pathway and so on. The DMGs were
associated with microtubule cytoskeleton, angiogenesis, epidermal growth factor receptor ( ErtbB) signaling pathway,
advanced glycation end-products ( AGEs) -glycation end-products receptor (RAGE) signaling pathway, mammalian
target of rapamycin (mTOR) signaling pathway, Notch signaling pathway and transforming growth factors-g ( TGF-B)
signaling pathway and so on. There were 24 up-regulated and 76 down-regulated DEGs. Five DMGs had
hypermethylation peaks,and 7 439 DMGs had hypomethylation peaks. After annotation of peaks,7 626 genes in the
normal control group and 8 006 genes in the MeCP2 group had m6A methylation, with 7 360 intersecting genes
between the two groups. The m6A methylation in the normal control group and MeCP2 group was concentrated in the
CDS, intron and 3 ’-untranslated region (3 UTR) regions of the transcript, with the methylation ratio of 23. 62%/
22.27% ,48. 53%/48.35% and 23. 66%/25. 28% , respectively. Joint analysis showed that CSPG5 and RBP1 genes
related to the epithelial-mesenchymal transition ( EMT) had lower amount of mRNA and m6A. Fluorescence
quantitative PCR results showed that the relative mRNA expression levels of GSPG5,RBPI and ZNF484 in MeCP2
group were significantly lower than those in normal control group (¢=7.885,7.613,7.345;all at P<0.01).
Conclusions The regulatory mechanism of MeCP2 on EMT in RPE cells is related to m6A methylation modification.
CSPG5 and RBPI genes may be the target genes of m6A methylation and participate in the EMT regulated by MeCP2.
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Table 1 Primer sequences for PCR

A FIWFH(5-37)

CSPGS5 1E 1] : GTCAGTGTGCGACCTCTTCC
J 1] : CCAGATGTAGTCCTGCGTGT

ZNF484 1E 1 : CACACACCTGGTTTCCTCAAG
S I : GGTTACATTCACAAGCAGTCACT
RBPI 1E 7] : GTACTGGAAGATGTTGGTCAAC
JZ 1] : GATGATCATATGGTCACCGTCC
GAPDH IE 7] : GGTGTGAACCATGAGAAGTATGA

JZ I5] : GAGTCCTTCCACGATACCAAAG

T PCR: B4 Wk 2R L5 CSPGS : i R K 1 3 26 1 24 55 ZNF484,
FEFE R 484 RBPL. B M4 A 2 1 1 AU ; GAPDH . 3yl /2% -3- 1R Jd
=
0

Note: PCR: polymerase chain reaction; CSPGS5: chondroitin sulfate
proteoglycan 5; ZNF484 . zinc finger protein 484; RBP1: retinol binding
protein 1;GAPDH ; glyceraldehyde-3-phosphate dehydrogenase

1.3 Gitasis
S SPSS 23.0 He b2 4K PR HEAT L 4 b7 L R
Graphpad Prism 9. 0% {22 1 8 % . 31k HC 4 V6 b 25
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Figure 1 Expression analysis of DEGs in RPE cells induced by recombinant human MeCP2 protein A :Volcano plot of DEGs Blue dots indicated
down-regulated genes. Gray dots indicated genes with undifferentiated expression. Red dots indicated up-regulated genes B:Heat map of DEGs Red color
indicated highly expressed genes and blue color indicated lowly expressed genes C:GO enrichment analysis of DEGs D:KEGG enrichment analysis of
DEGs Dot size indicated the number of genes enriched, and dot color indicated the degree of gene enrichment FC: fold change; MeCP2: methyl-CpG
binding proteins 2 ; ECM ; extracellular matrix ; PI3K ; Phosphatidylinositol-4, 5-bisphosphate 3-kinase ; AKT : protein kinase B
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Figure 2 Overall modification pattern of m6A in RPE cells of normal control and MeCP2 groups
A:Venn analysis of m6A methylation-modified genes in normal control and MeCP2 groups B: Conserved m6A
C: Distribution of m6A methylation at different sites in the
D : Distribution of m6A peaks in each functional region of genes E: Distribution of m6A methylation in
MeCP2: methyl-CpG binding proteins 2; m6A ; N6-methyladenosine; UTR
untranslated region ; CDS:coding sequence ;ncDNA-T :transcripts of noncoding DNA ; MT : mitochondrial chromosome
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Figure 3 Expression analysis of DMGs in RPE cells induced by recombinant human MeCP2 protein A : Volcano plot of DMGs  Blue dots indicated
down-regulated methylation peak genes. Gray dots indicated methylation peak genes with undifferentiated expression. Red dots indicated up-regulated
C: GO enrichment analysis of DMGs

FC.fold change;ErbB:epidermal growth factor receptor; TGF ; transforming growth factor; AGE :advanced glycation end products; RAGE :receptor for

methylation peak genes B Distribution of DMGs on different chromosomes
DMGs

glycosylated end products

D: KEGG enrichment analysis of
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Table 3 Top 4 genes with hypermethylation and hypomethylation peaks

R LR e o Po¥c %k log, FC P e R
EGRI RN E A 5 138468016 138468216  0.7730  0.0482  3UTR
CHN2 1154 7B 11-2; SH2 25 M 5088 5275 5 Rho gtpase 300 2 171 45 4 7 29400674 29400724 1.3283  0.006 6 CDS
ZNF711 AR E-T11 54 C2H2 A E X 85271608 85271833 1.674 7 0.004 3 CDS
CPIANED 5 2 Y (KR TF iU G HE -42 ; Joubert £ 4 AEAH G 16 (4 5 37183277 37183427 2.0232  0.003 8 CDS
CST3 o A0 25 43 W I B 1 A <125 20 23628655 23628730 -4.0667  0.0028  3°UTR
TNRC6C ZETRELZTIIEE 6C HEH 17 78049658 78049708  —3.482 8 0.048 4  ncDNA-T
CD320 IR 2% R 2R 11 32 AR R AR 19 8302126 8302176 -3.3208  0.015 1 3°UTR
ZNF202 BEFE TR 11-202; SCAN S5 #9358 ; $F4% C2H2 | KM 11 123725638 123725688 -3.2652  0.0226  3UTR

TE FCAREAG B UTR AR B X CDS : 45 )5 51 sneDNA-T AR 4 i DNA [ % AR

Note: FC :fold change ; UTR ; untranslated region; CDS:coding sequence ;ncDNA-T ; transcripts of non-coding DNA
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*4 DEGs 5 DMGs T&EEMRA
Table 4 Intersection of genes between DEGs and DMGs

e q| B R i 3 m6A H B AL K Log, FC(m6A) m6A i mRNA 7k Log, FC(mRNA)
RBPI MBS A -1 AR -0.794 9 CDS AR -0.770 7
CSPGS MR B R E L W-5 A -1.869 5 CDS FAIG -0.659 2
ZNF484 S C2H2 BRI B -1.5652 CDS 2 -0.588 6

£ : DEGs: 22 5 3K FEF ; DMGss : 22 57t U SEAL BE [ ; mOA - N6-FI B JRIELIS s FC A8 L A% B RBP L LB A 45 5 8 1 1 2 ; CSPCS MR R E 1 24
5;ZNF484 . BEf5 [ 484

Note: DEGs : differentially expressed genes; DMGs: differentially methylated genes; m6A ;: N6-methyladenine; FC: fold change; RBP1: retinol-binding protein
type 1;CSPGS5: chondroitin sulfate proteoglycan 5;ZNF484 .zinc finger protein 484

%5 244 CSPG5 ZNF484 1 RBP1 mRNA 13t KL=
L% (xs)
Table 5 Comparison of relative expression of CSPGS5,
ZNF484 and RBP1 mRNA between two groups (xzs)

205 FEA R CSPGS ZNF484 RBPI

1E % AR 4L 3 1. 000£0. 000  1.000+0.000 1.000+0. 000
MeCP2 41 3 0.722+0.050  0.757x0.045 0. 894=0. 020
fH 7.885 7.613 7.345
P <0.01 <0.01 <0.01

(S FEAR 4 8)  CSPCS: BRARIKE RE A L 5;ZNF484 . F
fRHEH 484;RBPL. L AELE S 1 1Y

Note: ( Independent samples i-test ) CSPGS5: chondroitin  sulfate

proteoglycan 5; ZNF484 . zinc finger protein 484; RBP1: retinol-binding
protein type 1
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