G97TZ6TLOC

Long interspersed nuclear elements-| (LINE-1 Lis) retrotransposon

17 (1, 2) LINE-L
non-long terminal repeat (non-LTR) retrotransposon (full-length) 6 kb
LINE-L ~ mobile DNA (functionally active)
LINE-1 LINE-1
LINE-1
(DNA méthylation) (3) LINE-1 hypomethylation
(4,5 LINE-1
hypomethylation (6)
(markers) (7)
LINE-1 hypomethylation DNA
méthylation DNA methyltransferase (DNMT)
(methyl donor)  S-adenosylmethionine (SAM) LINE-1 hypomethylation
SAM )
SAM (metabolite)
(methyl donor) méthylation
SAM  one-carbon metabolism pathway methionine
adenosine triphosphate (ATP) methionine
adenosyltransferase (MAT) adenosyl ~ ATP methionine
SAM sulfonium ion
methyltransferase SAM
S-adenosylhomocysteine (SAH) homocysteine (Hey) SAH
hydrolase Hey methionine methionine synthase
methionine SAM one-
carbon metabolism pathway Hey one carbon metabolism
transsulfuration pathway glutathione
Hey cystathionine

cystathionine-p-synthase  cystathionine



cysteine  glutathione
glutathione SAM
DNA méthylation 9, 10)

(oxidative stress)
(oxidants) (antioxidants)
(endogenous production)
(exogenous sources)
(oxidants) | 1

Reactive Oxygen Species (ROS) superoxide anion (02), hydroxylradical (OH)
hydrogen peroxide (HD2  ROS

(cell injury)
(mutation)
epigenetic change DNA méthylation
ROS
(ROS scavengers)
glutathione
vitamin C  vitamin E
(11-13)
LINE-1 2012
(14) LINE-1
méthylation LINE-1
hypomethylation
2013 (15) (UM-UC-3 cell)
LINE-1 hypomethylation ROS (HA) 2
(tocopheryl acetate) LINE-1 hypomethylation
LINE-1 hypomethylation
oxidative stress DNA
méthylation oxidative stress glutathione
glutathione homocysteine

transsulfuration pathway glutathione



homocysteine methionine SAM
SAM SAM DNA méthylation
genome-wide DNA hypomethylation Niedzwiecki
2013 (10) glutathione
SAM global hypomethylation
ROS LINE-1 hypomethylation one-
carbon metabolism pathway ~ transsulfuration pathway SAM
DNA méthylation
LINE-1
hypomethylation
2 UM-UC-3  TCCSUP cell lines
(HK-2 cell line) LINE-
1 méthylation, SAM, SAH  glutathione supplement
tocopheryl acetate, N-acetylcysteine (NAC), SAM, methionine folate
LINE-1 méthylation X2
DNA méthylation
L LINE-1 méthylation 2<2
X2
2. SAM, SAH, homocysteine  glutathione
, HXD 2 HA) 2
3 tocopheryl acetate, NAC, SAM, methionine  folate
LINE-1 méthylation H2) 2



(in vitro analytical

experimental study) (UM-UC-3
TCCSUP) (HK-2) K2
ROS
LINE-1 méthylation one-carbon
metabolism pathway  transsulfuration pathway glutathione

LINE-1 hypomethylation

L LINE-1 hypomethylation

2. tocopheryl acetate, NAC, SAM, methionine  folate
LINE-1 hypomethylation

Bladder cancer, DNA méthylation, epigenetics, glutathione, LINE-1, oxidative
stress, S-adenosylmethionine,

2. (standard)
(control)



A ( pmCo

arj o,

5
normal urothelial cell line urothelial
cancer cell lines (UM-UC-3  TCCSUP) HK-2 cell
human renal proximal tubules
1 Oxidative stress
2. Epigenetics
(DNA sequence)
3. DNA méthylation methyl (CH3) 5  cytosine
base guanine base DNA
ethylatransferase (DNMT)
4. CpG dinucleotide C G »
phosphodiester bond C G
DNA méthylation
DNMT C 5-methylcytosine (5-mC)
5. Bisulfite conversion sodium bisulfite
unmethylated cytosine uracil 5-methycytosine
DNA
méthylation
6. HK-2 cell line  Proximal tubular cell (PTC) line normal human kidney

7. UM-UC-3 cell line  Transitional cell carcinoma cell line (invasive type)
urinary bladder



8. TCCSUP cell line  Grade IVtransitional cell carcinoma cell line (invasive type)
urinary bladder

COE No. 016/2014

)
L
2. ( ) proceeding
“Hypomethylation of LINE-1 in bladder cancer cell lines under oxidative
stress condition” “The 4
International Biochemistry and Molecular Biology Conference”
2-3 2557 ( )



	บทที่ 1 บทนำ
	ที่มาและความสำคัญ
	วัตถุประสงค์
	ขอบเขตและรูปแบบการวิจัย
	ประโยชน์ที่คาดว่าจะได้รับ
	คำสำคัญ
	ข้อตกลงเบื้องต้น
	ข้อจำกัดในงานวิจัย
	คำนิยามเชิงปฏิบัติการ
	ข้อพิจารณาด้านจริยธรรม
	ลำดับขั้นตอนในการเสนอผลการวิจัย


