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Introduction; Cervical cancer is the second most cancer found in women worldwide especially in
developing countries including Thailand. Previous reports showed that global DNA hypomethylation is
found in many types of cancer including cervical cancer. We aimed to develop enzyme linked immuno
sorbent assay (ELISA) for detection of global DNA methylation in order to screening of cervical cancer

in low resource countries.

Materials and methods; ELISA assay was developed and the results obtained from ELISA assay were
compared to bisulfite LINE1 methylation by pyrosequencing. DNA extracted from cervical cells with

different lesions severity were used.

Results; ELISA plate was read at 405 nm within 40 min, the percentage of global DNA methylation in
cervical cancer cell lines were 3.72 (Caski), 1.74 (SiHa), 2.42 (HeLa), 4.79 (ME189), 5.09 (MS751),
1.47 (C33A) and 8.20 of white blood cells collected from normal population. Bisulfite LINEI1
pyrosequencing were 45% of Caski, 35% of SiHa and 62% of normal white blood cells. Mean of global
DNA methylation by pyrosequencing in 161 cervical samples were as followed; 55.6% of normal, 56.8%
of CIN1, 57.3% of CIN2-3 and 48.8% of cervical cancer, there was significant difference among groups
(p<0.05). By ELISA assay in 100 cervical samples, 4.50% of Normal, 3.83 of CIN1, 2.83% of CIN2-3

and 3.03% of cervical cancer, there was significant difference among groups (p<0.05).

Discussion; Global DNA hypomethylation was significantly found in cervical cancer compared to
normal cervical cells. Problem of ELISA assay is the binding affinity of DNA on ELISA plate leading to
the low percentage of global DNA methylation when compared to LINE1 pyrosequencing assay. ELISA

assay must be further developed and evaluated in clinical samples for reliable results.
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AaauuuHIANUFURUTNUMIINA T5ANLIS1T0 Transforming infection HAZWUINMTHOAUNTN
v 1] 9 v o s 9 v A =
arswugnsuves hiad Tl lumswugnssuveusaa Teaindounulinmsunanie l)vesdu E2
@ v J [ 1 a a J
ImsAnymanuduiusuazanugnues higuaazrialusoslsnrianeg  laomny
< S 1 o a {3 ] 1 a {
Tsawzizahnuagnuuwuil hiaul Taunndluaungne Tsnegilszum 30 wia taziasranyll
A A v ) gy Ao o <
ANUYNUINAgARs HPV-16 nulszanasesas 50 Yoyavediennsunssnuinlsaneiuia
J 9 A <3 9 I £
18390581 WU HPV-DNA jo8ay 82 lunguathenzizaihnuagn Tasiesas 42.68 1111 HPV-16 508
I 1 1 1 1 I
az 20.73 (I °HPV-18 [12] damlunquiilieszeznounzi5a Cervical intracpithelial neoplasia (CIN)
1,2,3 WU HPV-DNA 3080 33.3, 36.8, 75 mua19y Iagluszey CIN I WU HPV-16 Seeaz 44.44
v
ey HPV-18 300082 16.05 NauUAILANWY HPV-DNA tfigeiooaz 2.7 tmniu [13]
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waangaehinuagnlagnny Taeas19du LINEI [29] Tagldimaiin combined bisulfite restriction
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2. IBAMHUM5IVe (Materials and method)
2.1 MIHUAIBLIINIAINTID

o g a a 14 4 a [ g’/
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uagnlagldoynnurlunesd (COA No.242/2012, IRB No.095/55) fieg1agninulugiudon
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NOENAY N.A. 2555 DNADULURIU W.A. 2557 ﬂ?ﬂﬂ?ﬂl“ﬁaaﬂﬂﬂWﬂﬂJﬂQﬂﬂLTTﬁ’E)‘ﬂ']ﬂQWU‘]Ji%’IﬂGUfN
1 v Aa 1 A A 4 =1 a 4 I'4
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HUATINYIAYUDULLNU INUIAVDULLNU mama‘ﬁgﬂmuuﬂmuaﬂymzmaamﬁwmmﬂmtﬂu normal,
cervical intraepithelial lesion 1 (CIN1), CIN2, CIN3 18 carcinoma in situ (CIS) 130 squamous cell

carcinoma (SCC) TaaTnsamstiru9585350M5 390 TUNYBE COA No. 087/2016

22 MsAIENAIBENAEHIBIALY1E1 Roche 1ag QIAGEN
v A g d °
2.2.1 ﬁﬂﬂﬂ!@u!ﬂ%1ﬂ!“ﬂaﬁﬂﬂﬂ1ﬂ3~lﬂgﬂIﬂEI‘HRﬂ Roche
o ] J A < ¥ ' Y R
@]'J@fJNL%’aﬁ‘]JTﬂllﬂgﬂ‘ﬂLﬂUGlMHTﬂT Sure Path HNUUINITNA DNA Iﬂﬂ(lsb'u”lﬂ”l
High Pure PCR Template Preparation Kit (Roche Diagnostics GmbH, Roche Applied Science,
A

. o 4 Ad I Y a o
Mannheim, Germany) lagrusaaihnuagnitunulu PBS 151103 200 pl 71 uaudn $1uou

P4
=1

Binding buffer 1511935 200 pl 1tag Proteinase K U103 40 ul T4 autopipette @,muf‘maw%wﬁuiﬁ’
@ . I a o 1 ¥ o a <3|

191 uA Tag pulse-vortexing 1luran 15 3udi udniliugerarinlsugumngi (water bath) 70°C 11

= [ g o w ] H YA a g < 9y a .
na1 10 WA Wasnnuuih@eg1anad ingungiides sevuduuduaw isopropanol Ysuias 100
o Y Y oo Y o Y A quw 3 A Ay

ul avlunaeadediwwayldiinuaudni liilwie Idneaihiimeuurhanaunidurass  ge

AIUNANINYADAAIBE1 11U High pure filter tube N19199EVU collection tube YMIA 2 ml Varh
Y o X A A < ~ o . @ "9

uanhunTuwiIea 8000 rpm Wuan 1 w1H 1 filter tube 1121904 collection tube 81 1H%iLd?

1A Inhibotor Removal Buffer U311013 500 pl 414 filter tube 1d315131 Tuim8a# 8000 rpm Hurian
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1w 90 filter tube 11/9190U collection tube 81 111udUAY Wash Buffer 151105 500 ul aalu
filter tube AN ﬁum’%mﬁ' 8000 rpm Wura1 1 1w filter tube 119190 collection tube 84
TM3itd AN Wash Buffer 131105 500 pl aalu filter tube sansaudninn dumisadt 8000 rpm 131
a1 mﬁwﬁ’m1m§’umdauﬁ1 (flow through)7ieg11 collection tube Nada1h1 filter twbe Ta19ny
collection tube §ulﬁ1llﬁﬂﬁﬂﬂﬂulﬁ%ﬂiﬁ 14,000 rpm Auna 30 i Lﬁﬂﬁ”lﬂwﬂﬁ”lﬂ”l Wash buffer“ﬁ
ANA10g WA filter tube Tnseguunasanaradnouluivuia 1.5 ml ududAy Elution
buffer 51105 50 ul Darhugrefigaugiites 1w udniwnfumdedt 8,000 rpm Wunan 1
i e 1 1das weiideans hadwe 181 iALH -20 wie -80°C.

2.2.2 m‘saﬁ'ﬂﬁaﬁmamnwaﬁﬂmmgniﬂmiun QIAGEN

155161 AllprepDNA/RNA(QIAGEN) Tagifiys buffer RTL plus $119u 350 ul 19
autopipette @@%u@@awumaﬁazawgndawm wimsilu 3 i ﬁiauqqqﬂ 10,000 rpm A9
aIu supernatant unlalu AllPrep DNA spin column ﬁanuu 2 ml collection tube 1&3 udHarh 1
1T 30 w17 Aseugaga 10,000 rpm d3u flowthrough Hudaniieziillada RNA de i
(@14 Buffer AW1 500 ul lalu AllPrep DNA spin column ﬁanuu 2 ml collection tube 841414 ué’aﬂu
15 3 ﬁ'ﬁauqqqﬂ 10,000 rpm it flowthrough LiaAY Buffer AW2 500 ul lalu AllPrep DNA
spin column 7197904 2 ml collection twbe S1A1 udaifu 2 wift fiseugega 10,000 rpm udni
AllPrep DNA spin column 1140 utiaeana1a@dnviia 1.5 ml ou1niududn Buffer EB 100 ul 1187
a3 feamgiives 1 wiiudniundu 1 wii fseugega 10,000 rpm tiledrue A HeeeN
swdnhadue lifud 20 °c wie -70°C
2.3 N13A333 Global DNA methylation Taeds Enzyme-Linked-Immunosorbent Assay

(ELISA)

HAUABUD 100 ng A1 5-Mc Coating buffer 117 141/511035 100 ul Tunasanaassviig
200 ul udniwni s umeguendumeferTaend 13 os°c Hunar 5 i Twese thermal
cycler ndamiahusaiuisiuna 10 1 1819 denatured DNAs 11 1d well strip Tadae
UHY foil uazﬁﬂﬂawﬁ 37°C 1Wlunan 1 sy ﬁ'uﬁauﬁgﬂums coat denatured single stranded DNA i
PYUUNQUINAN m‘"amﬂﬁ’uﬂﬂ buffer PONINKQY LAIA1AIY 5-mC ELISA Buffer awnda afeaz
200 ul M&IMAUAY 5-mC ELISA Buffer 131103 200 pl Tunnvgquudtladas foil ldned
37°C 1ilunal 30 Wi mﬁ"qmmi”ug]ﬂ Buffer 99N91N)NHQN MIMSIATOUHDUALDAADIFUANTUNY
Ao anti-5-Methylacytosine (1:2,000) 11a2 secondary antibody (1:1,000) (1@ anti-5-Methylacytosine
monoclonal antibody 1 pl tta¢ HRP-conjugated secondary antibody 2 pl 1 5-mC ELISA Buffer 2,000
ul) idduneudAvedfinauudtidesintiues 100 u Tunnnguudadadae foil il
37°C Huna1 1 wﬁqmm‘i’u@@ Buffer 90N11NNNHQAULAIA1NAY 5-mC ELISA Buffer awnde

v
A390% 200 pl AAAN HRP Developer Y3110 100 ul Tunnviqu udarsenianldinamsimadlszuna
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40 w1t udah 15 oD 7 405 nm Tae1d ELISA plate reader $08azv09m1317in methylation §nATIY
TaorReununsuasgv Taeldaumsae

y = a In(x)+b

y=absorbance

a= slope

b=y-intercept

x= percentage of methylation

{ Absorbance-y-intercept
% 5-mC=e slope }

2.4 M3A3539 Global DNA methylation Tae3s Pyrosequencing

§umsas29 methylation 7 14ATLZe0az DY methylated CpG ASIFMHUIRADINS
A329 RIMINATOUIZIIN5ATI90U LINE] methylation 10875 Pyrosequencing

¥msnaounlasanmuss DNA Tagiien EZ DNA Methylation-Gold Kit Sudnmsaail
!,‘f'lﬂlail sodium bisulfite Tunsa! unmehylated cytosine %ZLﬂéﬂuL‘l‘:‘Ju uracil “lueumsﬁl methylated
eytosine 3¢ luiAsunilasdansammiiiu cytosine 111 modified DNA 7 1al1hifin 135 -20°C dunez
19 Suneumsh polymerase chain reaction (PCR) 1ag1i1 modified DNA wvhmsiinsuau Iag3s
PCR nswes ﬁi%ﬁﬁﬂﬁ forward Q1T reverse primers &R FW: 5- TTTTGAGTTAGGTGTGTGGGA
TATA-3' 1182 RV: Biotin-5- AAAATCAAAAAATTCCCTTTC-3' (150 bp) MUA1AY Sequencing
primer Q¥ sequence to analyze Ao 5-  AGTTAGGTGTGGGATATAGT-3 and
TTYGTGGTGYGTYGTTTTTTAAGTYGGTTTGAAAAGYGTA Muédy [40] 18211 amplified
products 71 181191 electrophoresis 71 1.5% agarose gel TAgndaa1nTIMsMuTININGY LINEL Tae33
PCR 11821 biotinylated PCR products 51105 20 pl WINE N Streptavidin Sepharose beads 2 pl
@15 binding buffer 40 ul 118z 11 Milli-Q 182 MQem TagnanldSuasgaiene 80 ul 11 96
wells plate 410 200 ul 1&MWUVER 1,400 rpm Fuaar 10 wi WINiINM3 08 vacuum
prep workstation Aaa3¥d Vacuum pump ﬁ@iﬂﬁﬂ filter probe 11 filter probe wanalu high purity
water Ll’gﬁﬁﬁﬂﬁ]ﬂ Biotinylated PCR products/Streptavidin-coated Sepharose beads ﬁ@gj"luwaaﬂ
NARBULIA 200 pl 11K beads gnivAs filter a1 30 Fur uganhlu&ralu 70% ethanol iy
a1 5 3 udnih1del denaturation solution Wunan 5 3u1M ud11i11U&19u washing buffer
Funan 10 3u#t ndwnifuen fitter probe %uué”ﬁfniuumagm%qmﬂ 90° iite 1 ma1h Tnaoenld
Mua 1871 vacuum pump 1&11 filter probe lalwauny annealing buffer 25 pl ‘ﬁﬁ sequencing primer
1T 0.4 uM UU 96 flat plate ﬁﬁﬁmﬂ‘&uﬁT 96 flat plate 11/ incubate ﬁ 80°C a1 2 UM uaza

A Ay "y A Y o A . = v o
ﬂ@‘mﬁﬂuﬁﬂ\?@ﬂT\iuﬂﬂ 5 UIN L!aﬁuTUlﬂjTQiu&ﬂﬁﬂﬁ PyroMarkTM Q96 instrument Glummszl:mum

U
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Cartridge N1 enzyme, substrate 1@z #Inalolng A, T, C uay G a1/ 1unTeq PyroMark™ Q96

o g’z ) { a 4
instrument 4a2NA Run Hadniuiman 1a 1Winse laeld1d5un5y PyroMark™ Q96 Software

2.5 myyanzvimeaanlaal¥ada
a8 Kruskal wallis test 39 One way ANOVA gATNMUANA YDA IRTLS D0AZYBINS
ifin global DNA methylation inulusiediiinnuiadnfszduae tszduiodraneada 0.05
maaNuFUssndnamsasniiuosazueansina global methylation 5¥13193F ELISA
18z pyrosequencing WEouRIIAANL IATANLTUMZIIN cut off Meneq 7 Idniaaedds T

A0 receiver operating characteristic (ROC)

3. HaN153928 (Results)

d' o A o a g a4 o s 2 <
3.1 dnzimunzaylumsianinisganaunal TagauenanaNaamIzneINsy
ﬂWﬂMﬂQﬂ%ﬁﬂ@iNﬂ"lﬁuﬁ Caski(600 copies of HPV16), SiHa(1-2 copy of HPV16), HeLa (HPVI1S8
... . ad A o 3 A
positive), ME180(HPV39), MS751 (HPV45), C33A (HPV negative) LASALUIDNANAIININALRDAVI
a 9 Yy ag A . Y a2 g ~
ARG NTONAIADUIBAILAUNAVINNTUATIL methylation T08A 100 LAZADUBAIVAUNAALN
1 . o . axy 9
13151n17¢ methylation ¥1¥111150379A17¢ global methylation 1a&35 ELISA 1agl% 5-mC DNA ELISA
kit TagIaaIn1sganauas inue1Inan 405 nM Lag 450 nM A1 10, 20, 30, 40, 50, 60, 70 LAY
- S 4 \ " 4 A 4
90 UM WanaaAdzUn 1 uag 2 Tagglh 1 taaaIMsganauLaINAINeINaY 405 nm tazgii 2
J A A A Y T A ~
HAAIAINIHANAULAINAINGIIAAY 450 nm HANIINABDIAAI IHIHUNAINTGANAULAINAIIY
A Pl A A 1 Y A o [ .
#19AAU 405 nm 1HAINMIYANAUUAINLINAIT 450 nm 1A 1HAINITRANAULETIVDIAIDEN positive
control NTMINA methylation F08az 100 Bg1UFI 0.9-1.0 MIA1 30-40 U HAZAIOEI negative
A =) a . S = ° ' U £ o A v
control 7111i7M31AA methylation NiMMIgaNAULEAINI 0.1 Tunnawar Ihimsideniam

MIPANAULAINAINGIINAU 405 nm HAZIAONIAAINITAANAULEAT D1 1981 40 UIT
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405 nm

1.600
1.400 A
—4— Negative control
@ 1.200 .
3 —@— Positive control
S 1.000 —h— Caski
_e —i— SiHa
S 0.800 o Hels
a!
< 0.600 —o— ME180
. C33A
0.400  Ms751
0.200
0.000
Time (min)
5U7 1 naaenIMsganaunaIinnNeIAAN 405 nm
450 nm
0.350
0.300
—4— Negative control
Q
g 0.250 —g— Positive control
T e Caski
2 0.200 :
o =i SiHa
4 Hela
0 -
< 0.150 —o— ME180
0.100 e o
) — MS751
0.050

0.000

10 20 30 40 50 60 70 90
Time {min)

~ ' A A A
E‘l.h'l 2 Lmﬂﬂmmi@.ﬂﬂauuﬁmmm&lnﬂau 450 nm

3.2 MIMUIANIT00azUBY methylation 31T MINATTIUNE 1H1UN1311IAT global methylation
o ¥ dAa o v v . Ay
Tagzrnslinasgiunnaseniinsnadousi1 ELISA Tasldanududuves methylation Ao 300
az 0 $ewaz 5 Yewaz 10 Sesay 25 Fovay 50 Sowvaz 75 3ewaz 100 WU A1 R-squared HAIIAAN
2’, A o A I @ 1 = o Y 4
0.9 Tunnassivhmsnaaeugii 3 iWudednsminasgiu Feawnsoiwnldlumsmaiosay

o

YBINMILAANTIY global methylation Tudied1e lamuaumsnnanluism
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1.200

1.000

0.800 -

@
&)
o
S 0.600 -
£ : y=0.2111In(x)- 0.0154
] R? = 0.9975
2 0.400 -

0.200

0.000

0 20 40 60 80 100 120

Percentage of methylation

{ o 1 {q Y o Y a .
T]Jﬁ 3 G]’J@EJ’Nﬂi’]WjJ']@ji']ullagfﬁJﬂ15ﬁcl(’]fsl,uﬂ’lﬁﬂ’]ujmw’lﬁaﬂagﬂ’lﬁlﬂﬂﬂ’ljg methylation

U

19875 ELISA

< Y
3.3 772 global methylation Tutranzi3 um1z@e90 319 1835 ELISA 11a¢ pyrosequencing
any 1 . 4 3 a 1 Y19 @ dy .
Tae3% ELISA WUA1 global methylation luisaauzizarian1e ldadesazasil Caski
10 3.72 SiHa A0 1.74 HeLa A® 2.42 ME180 A1 4.79 MS751 A9 5.09 ag C33A A0 1.47 4azN
< A ay Y = = axy
Wiadeavr1naulna laaunae Ao 8.20 1ae3s ELISA
. = = as . Y1 v g
WaN13A339 global methylation ¥RMTIVYU LINE] 1a875 pyrosequencing JEGRERD
.Y . 9 <A ay yr A Y
Caski Y9802 45 SiHa 50802 35 uaziamoavnnnaulnd laane Sovay 62
3.4 HANIATIVINIZ global methylation 1UAI98191A8IT ELISA 1182 pyrosequencing
f081INTANUAAAATEAUAIE] 280 @I9E19 TWUNMUANHULLFAGNIIEAAING
I @ [ Aaa o L o [l @ 1
171 Normal 36 @19819 LALNINITINGIAIN CIN 1 115 @29819, CIN 2-CIN 3 39 ¢20819 LA
1 Y ]
CIS/SCC 90 @19819 UAI0819NH 1M pyrosequencing N19HNA 161 AI0E19LAZUAIDE19NIININ

9 v ]
ELISA 19nuA 257 @A210819uaa108 199 19Han1591 ELISA Tiseinn 0.100 ag lignihwndvom

9
[ Y

WA NNAAMNAINTINAIUIAHA ELISA A9 100 419814

L)

3.4.1 WanN3A3Y global methylation 1835 pyrosequencingludlogiuadinuagn

@ 1 A Qy &‘ a A [ a al Y1 v dy k2
161 @81 NIMANIATIINFUHD I NITAUANUAALNAA19 JaA1Aall Normal $88ag 55.6
CINI 5080 56.8 CIN2-3 3p8ag 57.3 uag SCC 30802 48.8 H#991NMIMIAIMNADANUIUN TSV

v

<3 1 [ [ 4 ] o w aa . [ !
NSLSQﬁﬂ’ﬂMMﬂﬁNﬂUiSﬂﬂﬁu@ﬂ"lﬂﬁuﬂﬁ"lﬂﬂlﬂﬁﬁﬂﬁ (p=0.001, Kruskal wallis) ﬂ\ig‘ﬂﬁ 4

g
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80

70 1

i
RN

60 -

30 -

20 +

Percentage of methylation

0 T T T T
Normal CIN1 CIN2-3 SCC

51/#1 4 HAN13AT29 global methylation (LINE1) 1ag3% pyrosequencingTudiegaadinuagn
161 #1981 (p<0.05 (Kruskal wallis))
3.42 WAR13A3ID global methylation 1A% ELISA 1y 257 dredranudiediasas
hnuagniansmihundnumald 100 @019 mdosaz A3l Normal Ao 4.50 (28 @10819)
A % 1 A £ 1 A (% ] é
CIN1 19 3.83 (27 #A10819) CIN2-3 710 2.83 (16 #19819) 1Az SCC A 3.03 (29 AIBI1) FININNIT

1 aa 1 { <3 J o o A ] o
ﬁ?ﬂ']‘ﬂ']\‘]ﬁﬂGIW’]JT]LT!EfJ‘lJE]\‘]113Li\iﬁﬂ’ﬂmmﬂﬁNﬂ‘USZﬂﬂgu@m\iﬁuﬂﬁTﬂifgﬂNﬁﬂﬁ (p=0.040,

Kruskal wallis) 94 P 1n s

10

Percentage of methylation

B e ¢ *0e +‘. [ 1} *e
E [l ] .ﬂ‘ * aee . L

| b -

Normal CIN1 CIN2-3 SCC

Uit 5 WaMsAIIV global methylation 1ae3% ELISA ludiedramadinuagn 100 fod1e

Y

(p<0.05, (Kruskal wallis))
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' v o 1
35 NITUIAIANUTUNUTUDINANITATIY global  methylation 5195

Al v o J

H 9
pyrosequencing NU3T ELISA WUNHaN A Inniaaedsimdunusnuszauiunaialinn R-square

A 0.4402 A93107 6

10

Methylation level by ELISA

20 30 40 50 60 70 80

Methvlation level by pyrosequencing

U
an

{ v o 7 1 1 A @
510 6 nudasaNuANUSYD I global methylation 3£%7199% pyrosequencing N1
19 E

LISA

] o . I [ dy
3.6 mmanyluazanusumzlumsl¥nsngie global DNA methylation 1lua1i9%

@ ~ Ia a @ J ~ A A
Tamsiraanaln@seay CIN3+ Wi laeds pyrosequencing 9 global DNA methylation 1 cut off 1

[

9 = o A ] ] 9 = 1 Ao o
TeAUIDYRS 30-45 fﬂgllﬂ’ﬂllﬂ?LWTZWgQ@QiH%?Qﬁ@ﬂﬁ% 95 94 100 LLﬂ?Jﬂ'NiJvl'J‘VIQT AT AN
d' = Aa' d' 9 [ K% d' o v A 1 d' d' 1Y =
A15190 1 waginunlansvlnnu 0.72 (E‘IJ‘VI 7) M IUID ELISA WUIN cut off NTLAY 1.5-2.0 ISU
Y

v k4
o =1

o d' 1 1 9 = 1= d' d‘ A d'
ﬂ’NJJ%WLWRWQ\T@QEI,HGH’NS@EJEIZ 78 949 91 ummm'lam AWEAININATITIIN 2 tazinunlansw

1AL 0.60 (37 8)
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1.0 A1

Sensitivity

—O— Global methylation, A = 0.72

0.0 A1

0.0 2 4 .6 .8 1.0
1 - Specificity
d’ . . “ . ' o dy d' Y
5UM 7 0319 Receiver operating characteristic (ROC) 1aa3f1a114 11 anusuwizuaziuildns

UYBINITATIV global methylation Tae75 pyrosequencing

1.0 1
.8 1
> .6
=
‘D
c
5
4 A
=—O= Global methylation, A = 0.60
2 4
0.0 gr'
T T T T T T
0.0 2 4 .6 .8 1.0

1 - Specificity
A . . .. 1 o dy A Y
517 8 N5l Receiver operating characteristic (ROC) taraaa1n1m 11 anwsumizuazunldns o

VDINI5ATIV global methylation 1875 ELISA

24



A15190 1 LaAInIAL 1 AUTUNIZVOINITATI global methylation 1A83T pyrosequencing NAN

A9 N

Cut off

30%

35%

40%

45%

Sensitivity

Specificity

Sensitivity

Specificity

Sensitivity

Specificity

Sensitivity

Specificity

%

4.76

100

9.52

100

23.81

97.59

36.9

95.18

Cut off

50%

55%

60%

65%

Sensitivity

Specificity

Sensitivity

Specificity

Sensitivity

Specificity

Sensitivity

Specificity

%

50

79.52

67.86

61.45

85.71

24.1

96.43

9.63

M1319% 2 uaaerny 1 AUTUNIZUPIN15ATIV global methylation 1A 35 ELISA NA1A199 A

Cut off 1.5% 2.0% 2.5% 3.0%
Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity
% 17.86 91.3 28.57 78.26 42.86 60.87 57.14 56.62
Cut off 3.5% 4.0% 4.5% 5.0%
Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity
% 64.29 50.72 75.0 42.03 82.14 39.13 89.29 31.88

4. 9nUs1ewan5I8 (Discussion)
< a = . o 1 <
msnaaouilulmuauuagiuinun1ig global DNA hypomethylation IuA1081912139
U 4 o J a g’/
analeonfSeuimsunusaalnd  laguaandnandnsnsav LINE! pyrosequencing 8¢ ELISA
= . A < A 9 7
M3fNYIUA311A8 LINE] pyrosequencing N lunzSuhnuagnindsiosas 49.5 uazluswaain
wagnilnAmasdosaz 55.0 FadoANR0INUNANITNMSANYIVO Stacey N. Akers HazAME ANY1 LINE]
methylation 1u@29819 ovarian cancer 1A85 bisulfite pyrosequencing W‘]J’J'ﬂuﬂfju epithelial ovarian
cancer WUNIIE hypomethylation Lﬁmﬂ%mﬁﬂuﬁmdu normal ovarian surface epithelia Tagnunae
LINE1 methylation 11 ovarian cancer ﬁ’e)%)i’)ﬂﬁz 57.1 waz 1 normal ovarian A® 72.5 [41]
M3ANEIUOY Omid Fotouhi tazAme WU LINEI methylation 1y Small intestinal
. Ay S| a 9 2 '
neuroendocrine tumors ADIVYAL 65.0 !Lﬁ$1ULGﬁﬁﬁﬂﬂ@WUiﬂﬂﬁ$ 75.0 Llﬂgiﬂﬂ ELISA Glull%!‘i\‘iW‘UﬂW
. . 4 9 d o 9 a1 A v = I
methylation index (RAYIDYDE 1.1 uaﬂuwaaaﬂﬁﬂﬂmnmmaﬂiaﬂaz 1.2 FINUL U
4 =) e 1 < ]
hypomethylation Tuiwaauzi3ed11& [42] M3AAYIYOS Jean-Philippe Foy tazame wunluuz§asyes
4 o oA ] I 3 ] I
110712 hypomethylation tameunungun lulalluuzSarern [43] msAau1luuei54 bladder,
yp y ]
colon, pancreas, prostate Ili¥ stomach cancers WUN1IE hypomethylation Tueu LINE1 Lﬁ@!ﬁﬂuﬁﬂﬂtjm
a ) [ < a
Unaf44] dmsumsaneluuziiahnuagniaeldimaiin high-performance capillary electrophoresis
. s g 3 A v
(HPCE) WUN11% hypomethylation TuaradnzizalasnulunzGahnuagnindesosas 2.81 uazwuly

QW normal, LSIL tag HSIL tMAuSeeas 3.26, 3.37 1ag 3.22 audau [26]

25



5. agUman1sIvy
o a ~ A Aad A [ o = Y
MIw@umAila ELISA flymnnuasanuenanannsaailinuagnilsunaies
o Y A A Y o Y A Ao Y J o 1
mldammsganauuasildoinnmsi ELISA Tdmmsganauuaeiidniosnan 0.100 Tudaedg

Y 1

o 1 . % [] 4 1 1 < 1 {
1IN 11azA1 global methylation Tudeg19NTAINMIAANAUIAILINAT 0.100 AlAIATEYN7
1A 3 . . : ) < . . :
A1 189101591 bisulfite LINE1 pyrosequencing N1 FaunAnA ELISA 11 non amplification assay 9
=S d"o d‘ =) U a . . 1 a =~
lanuhndulenSeuieunumatin  bisulfite LINEl pyrosequencing A1A319190A10N&15 14
. ~Aq Y < A 1 @ aad éj a < A =
elution buffer N1 1UMIINU DNA NUHAADMITIVYDIADUOUUNUAI ELISA plate Faioifsouney
v a g HAq v v A o 2 o X a v
vauenugun IFaiensminas giuinnugansnaaeuN a1 09UUUNUAY ELISA plate 14
1 =\ a A 1 A
pg sz aNnTa M IaeguInAINIsganaue
A d' o 1 dd‘ =) as -d' A a A % =
ganseiee 1 luilnaes  Aevismstwzannsamivdszansaimlumssuvesd
< o ] 4 o dy a 9 A 49! 9 . ~ 1
PUPNNAI0eaaINUARNAUNUAIVEY ELISA plate 1WnuduTaeld clution buffer 11liTina
o ¥ o < ¥ a o a
UM ITUVRIRL M UUN Az UNATA ELISA Taeld¥3uy signal amplification assay
[ 4 A a g
19U tyramide signal amplification system meouaullumsasiamatin ELISA fdlu non
. . @ ' Y ' Yy J a s
amplification assay ttavzWLIMIoUHAlddNTne UM Iddrea)arTasgmsnlasumlasimau
< 4 ' ' Y v .
nnamaes Wuaih Tavldmalulad glod particle tioanuazalnuazdielumssiunaluiung lu

A A Al A
UINTIIAAINITAANAULLA
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