LINE-1
méthylation A 2 (HK-2)
(UM-UC-3  TCCSUP) TA, NAC
methionine, SAM  folic acid LINE-1 méthylation
Ay, HK-2, UMUC-3  TCCSUP
20 pM B0 2
50-300 (M
NAC, Methionine, SAM  folic acid
10-250 pM
20 pM HD 2
< UMUC-3
TCCSUP RCS LAY,
X2
TA  NAC
TA  NAC A2
X2
LINE-1 méthylation
K2 24,48 T2 LINE-1 méthylation UM-
UC3  TCCSUP
LINE-1 méthylation X2
LINE-1 méthylation 2 2(HA 2induced LINE-1
hypomethylation) time-dependent manner

TA, NAC, methionine, SAM folic acid
LINE-1 méthylation 2 2 LINE-1
méthylation HK-2, UM-UC-3  TCCSUP
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X2 TA, NAC, methionine, SAM  folic

acid LINE-1 méthylation
x2
glutathione K2
total glutathione 3 1
reduced glutathione HK2  UM-
UC-3 TA  NAC HK-2  TCCSUP
total glutathione ,
X2 UM-UC-3 HK-
2 TCCSUP
SAM SAH 3 A2
SAM ,
NAC, methionine, SAM folic acid SAM
A 2 UM-UC-3
cell X2 folic acid SAM
202
SAH
one-carbon metabolism SAH
SAH
SAM
Hey HK-2  TCCSUP
HA 2 Hey 2
NAC HA 2 Hey
HA 2
HA) 2 HK-2, UM-UC-3  TCCSUP
HA 2 50 |Im HA 2 24
30 Jm HA 2 8 T2

oxidative stress
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apoptosis (55-59)
202 ' ,
2
20 pM
20 pM 22
ROS X2
20 pM
one-carbon metabolism glutathione 202
20 pM physiological concentration
22 1-25 pM (60)
TA  NAC
300 pM (15) 50 pM
He 2
LINE-1 méthylation
LINE-1 hypomethylation
LINE-1 hypomethylation ' A2
3 LINE-1
méthylation LINE-1 méthylation
Kreimer 2013 méthylation
retroelement méthylation
retroelement (61)
LINE-1 méthylation
LINE-1 méthylation papilloma origin -~ muscle-
invasive origin LINE-1
méthylation
2013 (15) LINE-
1 hypomethylation oxidative stress  UM-UC-3 TA

LINE-1 hypomethylation
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LINE-1 hypomethylation
LINE-1 hypomethylation

22 12 LINE-1 hypomethylation
oxidative stress LINE-1 hypomethylation
2012 LINE-1 hypomethylation
(14)
LINE-1
hypomethylation ROS-induced LINE-1 hypomethylation
one-carbon metabolism
SAM DNA
HA 2 SAM Hey
HA 2

glutathione  total glutathione  reduced glutathione

glutathione
up-regulation cystathionine-p-synthase
Hey  cystathionie ~ cysteine glutathione
(62)
glutathione
Hey glutathione
Hey Hey
glutathione Hey methionine
SAM SAM
SAM LINE-1
hypomethylation Niedzwiecki
2013 glutathione
global hypomethylation (10) reduced
glutathione ~ TCCSUP cell HK2  UM-UC-3 TCCSUP cell
reduced glutathione
HA 2 TCCSUP cell recycle GSSG
GSH reduced glutathione

total glutathione
antioxidant enzyme glutathione
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oxidase glutathione reductase
catalase, superoxide dismutase (63)

SAM
NAC SAM LINE-1
méthylation NAC ,
NAC SAM
LINE-1 hypomethylation NAC
cysteine glutathione
Hey  one-carbon metabolism Hey
SAM SAM LINE-1 hypomethylation
TA LINE-1 hypomethylation 3
TA LINE-1 méthylation ~ UM-UC-3
UM-UC-3 cell
HK-2 cell ~ TCCSUP cell
TA TA HA 2 SAM
HA 2 TA
HA 2 glutathione Hey
SAM TA HA 2

methionine, SAM  folic acid
HA 2 SAM
LINE-1 hypomethylation methionine, SAM
folic acid one-carbon metabolism pathway
SAM

LINE-L hypomethylation
SAM  one-carbon
metabolism pathway SAM méthylation
SAM Hey transsulfuration
pathway glutathione

LINE-1 hypomethylation genomic instability
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LINE-1
hypomethylation
LINE-1 hypomethylation
oxidative stress
down-regulate DNMT DNA méthylation (64)
DNA oxidation guanine s-hydroxyguanine
g-0Xxoguanine guanine cytosine (CpG dinucleotides) (65)
DNMT guanine
cytosine DNMT
cytosine hypomethylation
NAD+  NADH
Sirtuin-3 (SIRT3) SIRT3 NAD+dependent
deacetylase isocitrate dehydrogenase (IDH2)
IDH2 activated IDH2 isocitrate a-
ketoglutarate cc-ketoglutarate co-factor
ten eleven translocation (TET) ~ TET 5-
ethylcytosine (5m) 5-hydroxymethylcytosine @ o sne
deamination deamination cytosine
S glycosylase
cytosine nucleotide excision repair (NER)  cytosine
unmethylated cytosine hypomethylation  (es)
hypomethylation

RNA : (function)
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