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DNA Methylation and Demethylation Mechanisms.
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e DNA methyltransferases (DNMTs) add a methyl

XN group to the C5 position of cytosines (C) to form 5-

. | C/& methylcytosines (5mC). DNMT3A and DNMT3B are
TDG/BER

N 0 responsible for de novo methylation during development,

DNA while DNMT1 is involved in maintaining DNA methylation

in the newly replicated DNA strand. DNA methylation can

NH; be reversed passively via replication-dependent dilution.

H,C Ny Active DNA demethylation processes can also occur by

| S,nx the action of ten-eleven translocation (TET) proteins that

N o successively oxidize 5mC to oxidized methylcytosines

| (oxi-mCs), including 5-hydroxymethylcytosine (5hmC), 5-

H " formylcytosine (5fC), and 5-carboxylcytosine (5caC). Of

5fC
| /&\ these, 5hmC can be deaminated to 5-
T o Shm hydroxymethyluracil (5hmuU); 5fC, 5caC, and 5hmU are
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replaced by an unmodified cytosine via thymine DNA
Active

demethylation om\ glycosylase (TDG)-mediated base excision repair (BER).
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Jung I, An J, Ko M. Epigenetic Regulators of DNA Cytosine Modification: Promising Targets for Cancer Therapy.
Biomedicines. 2023 ;11(3):654. doi: 10.3390/biomedicines11030654.
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FIGURE 2. Detailed mechanism for DNA
methylation regulation by IncRNAs in
direct mode. (A). LncRNAs recruit DNMTs
to genome loci; (B). LncRNAs sequester
DNMTs from genome loci; (C). LncRNAs
regulate expression level of DNMTSs; (D).
LncRNAs function as ceRNA to regulate
(E). LncRNAs

influence the ubiquitination of DNMT

DNMT expression level,

proteins to affect the degradation. (F).
LncRNAs promote subcellular location of
DNMT proteins. It is worth noting that
similar mechanisms also applies to TET

family members.
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The flow chart of the methodology of work.

Lnc2Cancer 2.0
{(www.bio-bigdata.net/Inc2cancer)

GEPIA2.0

{http://gepia2.cancer-pku.cn/#index)

PubMed
{https://pubmed.nchi.nim.nih.qov/?term=)

“human” AND ((“long non-coding RNA”)

\

150 IncRNAs

OR (“IncRNA”) OR (“lincRNA”) OR
(“long intergenic non-protein coding RNA")

400 IncRNA

OR (“long non-protein-coding RNA”))
AND “cancer”

A

IncATLAS

o

with differential

expression

{https:#incatlas.crg.euf)

The potential target miRNAs of
TET1, TET2, TET3, TDG,
DNMT3A, DNMT3B, DNMT! gene

miRWalk 2.0 (http://mirwalk.umm.uni-heidelberg.de/),
TargetScan 8.0. (https://www.targetscan.org/vert_80/)

in KIRC
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miR-124-3p

miR-129-5p —
miR-125b-5p

OIP5-AS1, FAM222A-AS1, GAS5, HAND2-AS1, LINC0O0339,
LINCO0886, MALAT1, MEG3, NCK1-DT, NEAT1, SNHGI1,
SNHG12, TP73-AS1, XIST, SNHG6, ADAMTS9-AS2

Identify the presence of CpG islands
in the region no further than
2000 bp from the 5’end of
the gene or the start of transcription
according to the Epigenomics database
included in the NCBI package.
https://www.ncbi.nlm.nih.gov/gene
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50 IncRNAs
with
CpG-island
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(http://starbase.sysu.edu.cn/index.php).

The potential target
miRNAs of IncRNAs
miRcode (http://mircode.org/)
starBase V3.0
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The IncRNA-mRNA-miRNA ceRNA network.
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Conclusion: As a result of the complex analysis, 16 IncRNAs (OIP5-AS1,
FAM222A-AS1, GAS5, HAND2-AS1, LINCO00339, LINC00886, MALAT1, MEGS3,
NCK1-DT, NEAT1, SNHG1, SNHG12, TP73-AS1, XIST, SNHG6, ADAMTS9-AS?2), 3
MiRNAs (miR-124-3p, miR-129-5p, miR-125b-5p) and 7 protein-coding genes
(TET1, TET2, TET3, TDG, DNMT3A, DNMT3B and DNMT1). The probability of their
interaction has been estimated. Theoretical data have been obtained on the

combination of triplets (axes) possibly involved in the development of ccRCC.



