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CRL-1749) TCCSUP (ATCC No. HTB-5)
CRL-2190) 3
806
1
Autoclave

Autopipette 10, 100, 200, 1000 pL
08 HPLC column

Cell culture flasks 75 cmz

Cell culture plates: 6-,24-,96-well
Class Il biohazard safety cabinet
C0z Incubator

Cryotube

Cuvettes (Plastic and Quartz)
Distilled water maker

Freezer (-20 °C)

Freezer (-80 °C)

Horizontal electrophoresis system
Microcentrifuge tubes

Microplate reader

2 UM-UC-3 (ATCC No.
HK-2 (ATCC No.

The American Type Culture Collection (ATCC)

1210

Hirayama, Saitama, Japan

Biorad, California, USA

Vertical chromatography, Nonthaburi,
Thailand

Coring, New York, USA

Corning, New York, USA

Esco Technologies, Pensylvania, USA
Thermo Fisher Scientific, Ohio, USA
SPL lifescience, Gyeonggi-do, South
Korea

Perkin Elmer, USA

Thermo Scientific, Ohio, USA

Sanyo Electric, Osaka, Japan

Sanyo Electric, Osaka, Japan

Bio-rad, California, USA

Axygen, California, USA

Tecan, Mannedorf, Switzerland



Nanodrop (Spectrophotometer)
Nylon membrane filter 47 mm. 0.45 pm

PCR machine (Thermo-cycle)

PCR machine (Thermo-cycle)

pH meter

PTFE membrane filter 47 mm. 0.45 pm

Refrigerated high speed centrifuge
Sonicator

Spectrophotometer

Sterile pipette 10 L

Storm™ fluorescence and
phosphoimager

Syringe filter nylon 13 mm. 0.2 pm.
Votex mixer

Water 600 controller

Water 600 pump

Water 717 plus autosampler

Water 996 photodiode array detector
Water bath

2,7-Dichlorodihydrofluorescein diacetate
(DCFH)

3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT)

25 bp DNA ladder

40% Acrylamide:Bisacrylamide (19:1)
Ammonium persulfate

Boric acid

Coomassie Brilliant Blue (CBB)

Dimethy! sulfoxide (DMSO)

*|
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Thermo Scientific, Ohio, USA
Vertical chromatography, Nonthaburi,
Thailand

ABI, Eppendorf, Hamburg, Germany
Bio-rad, California, USA

METTLER TOLEDO, Ohio, USA
Vertical chromatography, Nonthaburi,
Thailand

Hettich, Tuttlingen, Germany

Sonics, Newtown, USA

Thermo Scientific, Ohio, USA
Coming, New York, USA

GE Healthcare, Slough, UK

Ageia Technologies, USA
VORTEX-2 GENIE, USA

Waters Corporation, Milford, USA
Waters Corporation, Milford, USA
Waters Corporation, Milford, USA
Waters Corporation, Milford, USA
GFL, Burgwedel, Germany

Merck Millipore, Messachusetts, USA
Sigma-Aldrich, Missouri, USA

Invitrogen, California, USA

Bio-rad laboratory, California, USA
Bio-rad laboratory, California, USA
Sigma, St. Louis, USA

Bio-rad laboratory, California, USA
Sigma-Aldrich, Missouri, USA
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Disodium Ethylenediamine tetraacetic
acid (NaZEDTA)

EZ DNA Méthylation gold kit
Ethyl acetate

Fetal Bovine Serum (FBS)
Genomic DNA extraction kit
Glutathione Assay Kit
Guanidine hydrochloride
Flydrochloric acid (HCI)
Hydrogenperoxide (H02
Methanol

Methionine

NEB3 buffer

Octanesulfonic acid

Penicillin streptomycin
Perchloric acid

Phosphate Buffer Saline (PBS)
Potassium Hydroxide
S-adenosylhomocysteine
S-adenosylmethionine
(p-toluenesulfonate)

Sodium dihydrogen monophosphate
(NaH2P04)

Sodium disulfite

SyBr green

Taq DNA polymerase

Tag 1

Jos 1
Tetramethylethylenediamine (TEMED)
Tocopheryl acetate
Trichloroacetic acid

Tris base

Tryphan blue

Trypsin with EDTA

OmniPur, New Jersey, USA

Zymo research, California, USA
Merck KGaA Darmstadt, Germany
Gibco, California, USA
RBCBioscience, Taiwan

USBiological, Messachusetts, USA
Sigma-Aldrich, Missouri, USA

Merck KGaA, Darmstadt, Germany
Merck KGaA, Darmstadt, Germany
Merck KGaA, Darmstadt, Germany
Merck Millipore, Messachusetts, USA
New England Biolabs, Massachusetts,
USA

Sigma-Aldrich, Missouri, USA

Gibco, California, USA

Merck Millipore, USA

Merck Millipore, Messachusetts, USA
Merck Millipore, Messachusetts, USA
Sigma-Aldrich, Missouri, USA
Sigma-Aldrich, Missouri, USA

Merck Millipore, Messachusetts, USA

Merck Millipore, Messachusetts, USA
Invitrogen, California, USA

Qiagen, Hilden, Germany

Thermo Scientific, Massachusetts, USA
Thermo Scientific, Massachusetts, USA
Bio-rad laboratory, California, USA
Mega Lifescience, Bangkok, Thailand
Merck Millipore, Messachusetts, USA
Calbiochem, Merck Millipore, USA
Gibco, California, USA

Gibco, California, USA
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L (cell culture)

Human kidney cell line  HK-2 cell Human bladder cancer
cell line UM-UC-3  TCCSUP HK-2 cell  Dulbecco's
Modified Eagle's medium (DMEM) UM-UC-3  TCCSUP Eagle's
minimal essential medium (EMEM) | 10% Bovine serum albumin (BSA)

1% Penicillin Streptomycin (Pen-Strep) 37 °c, 5% C02 95%
humidity 80-90% confluence
subculture
trypsinization

10 M Phosphate Buffer Saline (PBS)  0.25%
Trypsin/EDTA (Iml/25¢cm2of surface area) trypsin
37°, 5% C02  95% humidity  3-5
( NN
(inverted microscope)  complete medium 2
vol  trypsin/EDTA 00X 5
Resuspend complete medium
resuspend  FBS with 10% DMSO

2, MTT reduction test
MTT assay oxidoreductase
enzymes yellow-colored tétrazolium salt; 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl tétrazolium bromide (MTT) purple colored formazan crystal
enzymes activity MTT

formazan (47
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s
MTT - yellow tétrazolium
formazan dye - purple

10 MTT reduction test (47)

9%  (96-well plate)

5x103 37°¢, 5% C02 ~ 95% humidity 24

serum free media serum
free media

05 g/mL MTT 31°c, 5% C02  95% humidity 4
MTT DMSO formazan
570 nm (A) %Cell viability
%Cell viability = AtestX|O°
Acontrol
3. (DNA extraction)
LINE-1 hypomethylation

Genomic DNA extraction kit (RBCBioscience, Taiwan)
Trypsinized cell 15  microcentrifuge

tube ' 2000 mpm 5 supernatant
150 pL RBC lysis buffer ~ GB buffer 200 pL vortex  70°c 10
absolute ethanol 200 pL column collection tube
column 10,000 IPM 2
flow-through column collection tube W1 water 400 pL
10,000 rpm 30 flow-through column collection
tube  Wash buffer 600 pL 10,000 rpm 30 flow-
through column collection tube 10,000 rpm 3
buffer column 15 T71 microcentrifuge tube

elution buffer 100 pL 5 10,000 rpm 1
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DNA nanodrop spectrophotometer (NanoDrop
2000c, Thermo-Scientific) DNA 20 °c

4 méthylation  LINE-L combined hisulfite restriction
analysis (COBRA LINE-1) (48)

genomic DNA bisulfite ( 03 deamination
amino ( 2) unmethylated cytosine 5-methylcytosine
( 11) unmethylated cytosine amino uracil
PCR thymine bisulfite conversion
(recognition site)
(restriction enzyme) PCR (PCR
product) unmethylated
cytosine  methylated cytosine (digested product)

COBRA LINE-1 méthylation  CpG dinucleotides 2
5-UTR  LINELl  S-AACQIG-- CCGA-3
méthylation 4 méthylation  CpG dinucleotides
(complete méthylation, nCInC2 unmethylation ~ CpG dinucleotides
(complete unmethylation, uCiuC2 méthylation ~ CpG dinucleotides
(partial méthylation, ClIlCz  WCinC2)
bisulfite PCR
restriction enzyme 2 Taq TACGA  Tosl
AAATT  methylated CmC2GA TCGA Taq\
unmethylated AAdCIG AATTG Tos| digested
product méthylation 1) Hypermethylated loci ;
nCinCz 80 bp 2) Hypomethylated loci ; ucalc2 98 bp 3) Partial
methylated loci :nCiuCz * 160 bp  WCinC2 80,62  18Dbp( 12)



A

cytosine
NH,

Deamination

Désulfonation
(high pH)

HN

A

R
Uracil
11

B
5-methyicytosine
NH,

NZ

A

C
5-hydroxymethylcytosinfi
NH, OH
NZ |
o/l\w
|
R
Very Rapid
NH2 SO;
NZ |
o)\u
I
R
Cytosine-5-methylenesulfonate
(CMS

bisulfite conversion (49)

26
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A L seqence . AAC(éG— CO%IGA- : AACéGS—%fCGA— Vet
— AACLE = CLBA- MG CCGA— - MOCB— COGA— 0
C.
1 CC —AAcBe — CoGA- _ patls — B MATCG - ~TOGA-
da
— AACBG — CBGA- —AAUgG— 9GA- AATTG  TTGA
Bisulfte PR
— AACCG— 083A Y ISY: ~AATCG —TTGA -
oo —motbococs  —nutb- o — AATTG — TCGA-
12 DNA méthylation COBRA LINE-1
A CpG dinudeotides  LINE-1 sequence 160 bp
global genome méthylation B méthylaton ~ LINEL 4
1) I C22) ikl nCilC2 4 cre? bisulfite
conversion unmethylated C (LL) uracil methylated ¢ Ce)
C PCR ( T)
product
(Tag\  7hsl)
250 ng bisulfite conversion EZ
DNA Methylation-GoldTM Kit (ZYMO RESEARCEH USA)
Bisulfite conversion 50 ng/pL DNA 20 L CT Conversion
reagent 130 pL 98°c
0 64c 25 ( 4°C 20 )
M-binding buffer 600 pL  Zumo-Spin LCcolumn collection
tube DNA Zumo-Spin LCcolumn  M-binding buffer 600 pL
inverting 10,000 rpm 30 M-Wash
buffer 100 pL  column 10,000 rpm 30 M-
Desulphonation buffer 200 L column 15-20 !

10,000 rpm 30 M-Wash buffer 200 pL  column
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10,000 rpm 30 (2 )  M-Eluton buffer 20 p_  column

: 10,000 rpm 30 DNA -20 °c

bisulfite treated DNA PCR primers  LINE-1-
F: (5-CCG-TAA-GGG-GTT-AGG-GAG-TTT-TT-3) LINE-I-R: (5-RTA-AAA-CCC-TCC-RAA-
CCA-AAT-ATA-AA-3) Denature 95 °c 1
Annealing 55°c 1 Extension 72°c 1 35 (35
cycles) , 13 160 bp PCR product

restriction enzyme Taq\ (2 ) (sticky end)  Tasl (2 ) (sticky end)
NEB3 huffer (New England Biolabs, Ontario, Canada) 65°C

Start 1 Denature Annealing Extension 1 Final extension
1 !
95°C ! 95°C :
10.00 | 01.00 1
1 v (8 1 72°C
i A 01.00 10.00
I 56°C 1
: 01.00 :
I 1 4°C
: 35 cycles : o0

AN 13 LanIN1IEA9d@mSunI1sa LINE-1 PCR

PCRproduct 8% non-denaturing polyacrylamide gel electrophoresis

8% non-denaturing polyacrylamide gel ( )
60 polymerization eX loading
dye PCR product Dye:Digested product = 1.6 DNA
130 60 DNA  SyBr Green |
SyBr Green | IX TBE (1:10,000) (intensity)  PCR products
Storm™ fluorescence and phosphoimager Image Quant software
(Molecular Dynamics, GE Healthcare, Slough, UK) 160 bp (MCILCD 98 bp
(WCiLCY 80 bprCimCz  WCinC)  62bp (c c2  WCinCD 14

Marker — feereeereeererees Sample e 1

053 — + E T
»_'lj/ml M _}_lH . — 98bp U uc 2

) — 80 bp mrmry Iy
1"|||| | | | | "
”h U | M « - 62 bp Ugus) - /'2

14 COBRA-LINE-1 PAGE



méthylation
band (%band) band
normalization band

%band 160 bp 160 =A

%band 98 bp 9% =B

%band 80 bp B =c

%band 62 bp 62 =D

%methylation (%'KE) = (M +nc/(wc kncl w22

100x(C+A)/(C+A+A+B+D)

mrc4rerc nclc+wre 2 waicd
= 100x((C-D+B)I2)/(((C-D+B)I2)+A+D)

%partial methylated loci (0/61(1113) =M auc(Me [ ¢ 2 e+ e 1 ¢ 2+ weac?)
= 100xA/(((C-D+B)2)+A+D)

%partial methylated loci (%cm) =wcred(mre2encre e re 2+ LI
= 100x(B-D)/((C-D+B)/2)+A+D)

%hypomethylated loci (%U.E) = Wealed (MC rC 2+ NCalc2+ Ue ¢ 2+ Weauc?d)
= 100xB/(((C-B+D)/2)+A+D)

%hypermethylatied loci (O/WKE)

b, freeze-thawing
e-well plate
10 M PBS PBS I
cell scraper 15 L microcentrifuge tube , -0 C
34 sonicate
(amplitude 2%) 1 4,500 xg 4°c 5
supernatant
6. Dye hinding (Bradford assay) (50)
Spectrophotometric colorimetric protein assay (Bio-rad, California,
USA) Coomassie Brilliant Blue (CBB) G-250
CBB
595
Working Coomassie Brilliant Blue reagent ( )

25 pL working CBB 1.25 L
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5 595

nm (A) (0 BSA Standard
Protein (mg/mL) = standad

. protein carbonyl Spectrophotometric DNPH assay

protein carbonyl

2,4-dinitrophenylhydrazine (DNPH) 2,4-dinitrophenyl (DNP) hydrazone
310 . (51, 52)
@ —HLOZ/—F&p @ DNPH o DNP- — 3 Absorbance
act'rvaterﬁl protein protein at 370 nm
15 DNPH assay
2 62.5 pL Blank
250pL  2MHC Test 250 pL 10 mM DNPH
1 10
20% Trichloroacetic acid 300 pL 10
10,000 xg 4°c 15
supernatant 10,000 xg 4°c 15
ethanolethylacetate (1:1) 625 pL 3
6 M guanidine hydrochloride 300 pL sonicate  amplitude 20%
5 37°c 30
375 nm.
7375 X 45.45

Protein carbonyl (nmol - mg ofprotein) mg of protein



8. glutathione Glutathione (USBiological, USA)
(quantification of glutathione)
0-phthalaldehyde (OPA) GSH ( GSSG)
fluorescence GSH
Total glutathione reducing agent GG GH
OPA probe GSSG
GSH quencher GH reducing agent
GSSG
100 pL lce cold Glutathione assay buffer 60
pL pre-chilled PCA  vortex
5 13,000 xg dc 2
supernatant -0 C

0.2 pg/pL working GSH standard solution 96-well plate 0,2
4, 6,8 10 pL 0,04,08 12 16 20 pg/well GSH
90 pL ( 16)

Standard curve of glutathione

70000 |

f 60000 | 2
! 50000 —— 3 WIASNATAUIIKRIINETIA o
| A N T T T I y = 363.83x
\ 40000 1O AT OINTRNREN HUER ° R?=0.9786

30000 |—————————— e

......... °

| 20000 | —etF
J : - R~ |

10000 f————f e °

0 o=
0 20 40 60 80 100 120 140 160 180
GSH (mg/L)

16 GSH Standard
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20 |iL Ice cold 3 M KOH PCA preserved sample PCA
neutrglize sample 5 13,000 xg
4C 2 supernatant 10 pL sample  96-well plate
GH . 90 pL
Total glutathione : 80pL 10
pL Reducing reagent 10
GSSG GSH
GSSG 70pL 10 pL GSH
quencher 10 10 Pi-
reducing reagent GSH quencher GSSH G
10 pL OPA probe
40
microplate reader excitation 340
emission 420
Slutathione _Glutathione amount from standard curve (pg)

Sample volume added to the wells (mL)

9. ROS DCFH-DA
ROS 2,7-dichloro-
dihydrofluorescin diacetate (DCFH-DA) ~ ROS
DCFH-DA dichloro-dihydrofluorescin (DCF) fluorescence
ROS
9%  (96-well plate) ,
105 (90% confluence)
working 05 M DCFH-DA ( ) serum-free media
100 pL 37 °c, 5% Co 2 30 20 pL Ho2
serum-free media ( 100 pL) fluorescent
intensity 0 60 excitation 480 emission
535 Arbitrary fluorescent unit (AFU)

_ Fluorescence intensity
DCF fluorescence (AFU) = Fluorescence intensityT
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10, SAM, SAH HPLC (53, 54)

cell lysate freeze-thawing sonicate cell
lysate Lvol 0.8 M perchloric acid containing 3.2 mM
sodium disulfite 15
9,000 xp 4°c 10 pH 70 4NKOH ice
bath 15 , 8,000 XC 4°c 10
supernatant o22 pm filtrated
supernatant  -20 °c HPLC
SAM  SAH HPLC-UV
SAM SAH C18 HPLC column  ocratic mobile phase
Solvent A (Methanol) ~ Solvent B (4.5 mM Octanesulfonic acid 50
mM phosphate buffer solution pH 3.5) 30:70  flow rate  mobile phase
1.0 mL/min (turnover time per sample L) uv detector
254 17) SAM SAH
(peak under area) SAM  SAH standard ( 0.4 M Perchloric
acid)

5
806
(descriptive statistics)
(mean) (standard deviation; )
(inferential statistics) 2
unpaired-sample t-test 2 '

ANOVA test Sidak multiple comparison test
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0.124
0.10
0.08+

5 4
< 0.067

AU

0.044

0.024

=

+~— SAH

8.955

«— SAM

"200 400 600 800 1000 1200  14.00
Minutes

0.025-
0.0207
0.015
0.010]
0.005

0.0004

£ 4T
+

8.573

-0.005

200 400 600 800 1000 1200 " 14.00
Minutes

17 chromatogram ~ SAM  SAH standard (A) cell

lysate (B)




Peak area
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Standard curve of SAM

e
ey = T7029.9%
R? = 0.9994

T T \ K

50 100 150

T T T T T 1

200 250 300 350 400 450

S-adenosylmethionine (SAM) (pM)

18

SAM standard

Standard curve of SAH

50 100 150

y = 18783X-
R2= 0.9999

200 250 300 350 400 450

S-adenosythomocysteine (SAH) (pM)

19

M W

SAH standard
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