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## 5174833130 : MAJOR MEDICAL SCIENCE
KEYWORDS : Prader-Willi syndrome / Lateral Flow / Gold Nanoparticles / DNA

methylation

Veerawat Korkiatsakul : Establishment of Gold Nanoparticle-based Lateral
Flow Strip Test for Prader-Willi Syndrome. Advisor : Amornpun Sereemaspun,

M.D., Ph.D., 57 pp.

This study aims to generate and optimize DNA lateral flow strip test for
Prader-Willi syndrome (PWS) screening. The test strip interpretation is based on the
unique optical properties of gold nanoparticles (AuNP) and the efficiency of
chromatographic separation. This system enables visual detection of results without
specialized equipment.

AuNPs were synthesized by citrate reduction method. The AuNPs was
characterized with UV-vis spectroscopy and transmission electron microscope. A
thiolated oligonucleotide was used for conjugation on AuNPs. The lateral flow strip
test was prepared, assembled and optimized.

The results showed that detection limit of 0.6 fmol synthetic target DNA
methylation and 8 fmol synthetic target DNA unmethylation were obtained under
optimal experimental conditions. Lateral flow strip test could detect
Methylation/Unmethylation synthetic target and DNA methylation from PWS

DNA lateral flow strip test for PWS diagnosis could be used to discriminate
between unmethylation and methylation from DNA target and MSP product. This
study provides a new model for detection of epigenetic change and could be applied

in further translation research.

Field of Study : .Medical Science Student’s Signature

Academic Year :_ 2011 Advisor’s Signature
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AuUNPs = Gold nanoparticles

DNA = Deoxyribonucleic acid

MSP = Methylaton-specific PCR
PWS = Prader-Willi syndrome

SPR = Surface plasmon resonance

TEM = Transmission electron microscope
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fluorescent [12] AININT 3 Fiaeiuiplll A9AIN1TATN AUNPs 114851991n90iRgaAdlansnia
= . A ° o & A %
Fnn (Biosensor) [16] NANANWIznaInuans Tnanistfulgeiiuiioans AuNPs Fog
ansniauamnsaluni@enanziuassaetnmsieinsiwmgd  Inaressesfued
AuNPs azilaaudidadnisnsyfiuaindeiiniauan asBeulddn AuNPs sinuiiniifluso

$IERNUNA (reporter) A11FUgLINIAIAIIATANINTINN



(iv)
(i)

Gold Nanoparticle

(i): thiolated or disulfide modified ligands
(ii):Electrostatic interaction
(iii):antibody-antigen associations
(iv):streptavidin—biotin binding

2NN 3 uaneni9n AuNPs Tiliszensld lunastiaineuaznienisunnd Taennsiinansio

Tuanasiee lAnuunuRazas AuNPs [17]

a

Daugidn n38ugUNNTINase lsANIILARS-IaRRIUN1TNIIA DNA
methylation \{u3BN1IMIIANIMIFIUNENsTRN I iuet Uiy widiassiasenduntg

WNIBNI DNA #0295 PCR @4fieqldLasedaauananing AUz tine s AN

A
al %

yananisallaniamanistutenaas DNA a8y aadanaliiianaulnmiale  and

uflufiesieiiaal JiiRn1suaryAAINIANIZNIY

a 1

ATy lunistadalsansnesian nxegludaqiiu  nisdnell Al

o a

mnLsvasAnazimungansadtadalsansines-daalaanistseens i gold
nanoparticles probe UniuAseeianianast laganAeuannisued
. . d} | a Y 1 (B4 a

immunochromatographic test @iflunismsaadiaszifosnlanineluifiesandbmatia
PCR iaifinifsunny DNA  dailunisansiunuaasinen aniailunistussazinaiuazan
:/I a a g | dl 2 < a e
Tunauluniswizannianmanazi Inaduganainldiauaramiqluninaiinz
Tdanfusiesldyaainsiilszaunisnilunisudans Fafunispauauasannis Point of

a

care detection 1N13Ma3tase l9ANILARS-IAR



ANDNNLRIN5I]8 (Research Question)

1. Gold nanoparticles #x13atN LW reporter lugmnsaiiiadeise

o a dl A 1
NI ART-IAAYTa L

2. Gold nanoparticle @19 MiRTamANAnLNFALLL DNA methylation

Tulsansmas-aaatéisaly

3. 4ARIa Lateral flow strip test HAulauazANanIzlunsmaa

Aasalsa newnefIaa lMNaLWINALAT Methylation specific PCR vie i

[ %

myissasAnaINIsIaE (Objective)

'
ca

1. enInsAnEuazHARTARATtadelsAns e Iaa Tugtaeg
Lateral flow strip test Tedl gold nanoparticles vHusineenu

dll al aa o & a dl
2. LW@LLE‘EI?JLVIEU?W"J’]N@’]N’]?O?;@ M990 UAGE [9ANI me—fsmiugﬂmm

Lateral flow strip test fiLmAiA Methylation specific PCR

AAATY (Key Word)
Prader-Willi syndrome
Lateral Flow
Gold Nanoparticles

DNA methylation



sUuuun15798 (Research Design)

\un1s9dagansaaiilade (Diagnostic test)

uanazilselagiunaindnazlasuaineuldae (Expected Benefits and Application)

a

1. liFuAnsgannisdunindeyainaiulsansinesdaa  38n1Imea

NANNA7T lateral flow assay WAz gold nano technology

a

2. AMNININWNUATHARTARTIAIHadt TsAnnesiaa Tugiaes Lateral

flow strip test Tl AuNPs probe
3. gnnsnigensattadeilssyns d luneaatiauasisnagn

4. LAUBNAINURANNN IUINTRITITINITTEALUNUNTR

o v AN v A a aa o o dl
5. Wpnuinlaunlszeandlflunsuangansaitiadeiulsndu

u
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LANANTHAZINUIFANLNIUDY

Genomic Imprinting in Chromosome 15q11-q13

'
a o

Tastulon 15 Meumids 15911-913  dsznaudaanguaungninualii

kTl
'
=

wansaanlienizuulasiuloun la5unisoianiannnavirau vty Faflunaniann

genomic imprinting 494N9£19UNN3 epigenetic ludlpaunsa3wasALRLTIaINBUAS

]
=<

' A ° P " e - o
bbd I@ﬂ@:ﬁmLﬁﬁ‘ﬂﬂ'ﬁll’1ﬂﬂqﬁum‘lﬂuuuf]\ﬁﬂuqumﬂf]ﬂmm\i'ﬂ'ﬂﬂLLMﬂmr}\?ﬂu Gﬂﬂﬁuﬂxgﬂﬂﬁﬁum

C A v . vy ANy o a N ST & o= o e
FINLLALTH BTN ﬁ]'ﬂ\illmuﬂ']Luﬂer’QqﬂW@Mﬁ"ﬂLLNLunuQﬂquL@ﬂQ@@ﬂim Imﬁl specific DNA

° o

methylation \flunalndrAtylunisninuanisuansaantuaeamanil DNA methylation 1w

7

1 1
a [y o o

NSFENMINAA (-CH,) NANFLBUAILILIT 5 193LUA cytosine RALTlW methylcytosine A

nnd 4 wulwiisnamidnsusdly CpG dinucleotide nswiNMsjiialiiiy cytosine 1

azfiasanAeeulis DNA methyltransferases 3A uaz 3B (DNMT3A waz DNMT3B) e

o 6%

N13ANa89F0e9789 DNA &9 DNA Aigndansiziaulud  azgnifinmuiialnaende

a

\a1lemal maintennance DNA methyltransferases 1 (DNMT 1) [5]

A B

XX XY

= = = T NH,
Somatic - . N’;;A N CH,
cells ‘ | l ’ S l\lql g

S £ .
. = e 2= o) N 0” N
L::’:;: H H Imprat erasure
Cytosine 5-Methylcytosine
=) =

~ ™
Gorm ‘ Imprint establishment
celis

Zygote 1 C CH!
A |

5-CG- 3
- - 3-GC- ¥
Embryo ‘ imprnt maintenance I
CH

3

MW 4 uaaINalnnI9iiia genomic imprinting (A), N19LEXME methyl 71 cytocine (B) way

ﬂﬂ?lﬁllm;l: methyl 1 CG dinucleotide g1 DNA (C) [5]
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gudaulnnjuulasTulon 15 Auuids 15911-g13 AlEFudranananud az

gniANUTa waznganiieu i ldansuansaenaastiu doulaslulanilfzuunann
I a = Aﬂl 1 a 1 a o 3:

Wa ariinisuansasnaastiu Wesanldiniaiuymiia A nsmaueaedlaslulas

15 AWML 15g11-913 DFsudnenanniainne nslEsulasTulon 15 a1nuuunis 2 wia

1138N13L7A imprinting defect azn i luiinnsudnseanuastiuinmnumis 15911-g13 daiflu

a

ANME2e3lIANI AR5 AR

Paternal Deletion

NAAINNITINANIL VRS TUAY NI edlAsintgn 15 (ANwwla

'
=

15011-q13) NlAFUNIAINWe Fand) Paternal deletion wuldtszunnifas 70 vasgilae

1
1 o

vianae ‘L‘mﬂ%yumuﬁmmmﬂiﬂ@qwmLLmi\a 15911-g13 vd e 4 Mb Usenaudaegan
fiih Imprinted domain LAzdILRsELAEh non imprinted AT AVNERANAEINNTD
waiulfsanisiazit Tastulaulagldmaiia high resolution muslmzﬁuiumquu
AHNTAULNNNIIPTNEaaNLETY 2 WL AARWINTIINA AD WULT 1 Aaud BP1 A9

BP3 LAZWLLT 2 Aaws BP2 D4 BP3 [5] A9n1ni 5

ANT 5 uaneiBsenana A TR UM 15011-913 [5]
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Maternal Uniparental Disomy, UPD

Arannnnsldsulastuloy 15 v 2 wisandnousdlnglidlastdsamtann
tewailae (38091 Maternal Uniparental Disomy, UPD wulfsesay 25 ﬂjmﬁ’gﬂfmv{mm
AUMBI8Y  UPD T anenAnufianaiaTesssadiiesamadld  Ineifin
nondisjunction 283 homologous chromosome 15 luszelr Meiosis | 438 i
nondisjunction 284 sister chromatid a84tAsTuTEn 15 Tuszee Meiosis Il ganaliflalumiiad
Tastulny 15 7 2 uvie wazlaanly Wilastuloy 15 e (ielandlastuloy 15 i 2 wis
1F5unisufausiu sperm Anlastulaw 15 agurianenudn ey zygote fnlasTulay 15
84 3 wiv Fafluaninsi limnzansensiaunetihanfaes zygote asiinalnlunsdi
TasTulan 15 aenll 1 wis Seiilamafiazduiantnstulon 15 RlE5uanutesnty 1 uwis vin
% zygote e Tlastulanditng withduenleslilen 15 7lEFuananweeanlll Aed

TAsluTan 15 NTFFUNIANUN 2 1l [5]

Imprinting Defect

Tufthelsaneunesand vme wudiilaslulon 15 #lE5unisdiemen
anvieuazuiednadiuung ualastulos 15 AlFFudienesanweriu QNNANITUAAIBDN
witeusulastuloy 15 AlEFuanu denaliflifinnsuansnantestiuluiPion 15q11-q13
wilaustlunsdinnaladnfuuy UPD &4 Imprinting defect TnulF iAdSesay 1 109
t’gﬂqmg\mm Uszanad 15% mmt’gﬁwimwmLﬂ@%—ﬁ@ﬁﬁﬁ@%ﬂﬁlmmﬂ imprinting Defect
v ThusaunaNnnaAn microdeletion TigHase imprinting center (IC) Tneii imprinting
center ety SNURF-SNRPN LL@:WJUQNM cis DNA methylation N19UAAIRBNTANEIL
wazlnsaainalasunfiuges whole imprinted domain filaalsansines-Aaasaaatmnzes
imprinting defect daulviy (Uszunnbaaas 85) lufinng deletion 7 imprinting center i34
point mutation 7l PWS-SRO @9iAnannaufinLinfuns genomic imprinting  Tagl&funns

0N8NAAANNENALNANIANNEUBIEN [5]
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==&

INYLANAUNTELIUNITANEI NN199ANIT NT

aiennsned uardezendlidanniaundnunn o luszavuntuuns (dszunn 1-100

=2 = e o = 4 o o =
uluNmg)  danguwiniuszauesnenvisaliiana [7] iWeriauiresun lumalulagun

Uszeins L lunianisunnel

R a a |dg’
AAAINLINIT INKTUNN

= {
bTEININ

PN TR TANARS

(Nanomedicine) tlutinedanurtusnldnisfnunisunne 1y daalunisingsen Ul

0ady wenanilan fusiu (18] Tuiaqiiunudndanddavanaduntiedanun iuin

dsegnaldlumienisunnel Aspns1en 3

Mansparticle

Example Medical applicatian References

Matal nansparncles Chmeruen dots l,'flngnmm'\ Chan st al 2005: Loo ac al 2005:
Gold nanoparticles Beosansor Yeh et al 200%; Huang et al 2006;
Gaold nanorods Maoldecudar imaging Baron e al MF; Maysinger 2007,
Gold nanoshells Dirug delivery Chpeliere e al 0OT: Shrabalak en al
Geald PR }m'.":'l.l'lh.lmp wt al 2007

Cha et al 2008
Manotubes and nanowires Carbonenanotubes Baosmolecular sensing Bason et al 2007; Myrsinger 2007;

Dendrimers

Lipotomes

Palymesic mecelles

Caramic nansparticles

Palymaeric nanoparticles

Polysaccharide

nanspartelas

Magnetic nanopartiches

Benanopartches
{BMPs) = Protein-based

fanasystems

Poty{amada) amine PAMAM:

(PEG lared immimoliposomes

[PEG-Fasp (D]

Domerabwm conpagated

o podp{erhylens ghycol)- pody

o, [§-aspartic acid)

Silea-based ranoparmele snoepping
phetodensumg antcancer drug,
odewingl 2 1-beayboonpeainyd)
prropheophorbide

PLGA [Palp(E), L-hone-ooghpealic acid))
PLA-PGA (Poby-L-glutamic aced)

Cellubose nanocrystals

Superparamagnetic iren codde

Ferritin Virwses and wirus-hke partscles
Hear shock protem cages

Dielary of vaceines ar protaing
Dirusg carviers

by agents

Gene delivery

Dirug delivery

Gene encoding

Divig delivery of waterinsoluble
drugs

Divwg dalivery

Dirug dalivary

Prosein delivery

Canne RXpIeSson vecton
Targeted deleery
Bisamagng

Magnetic Resonance Imaging
contrast apents

Gene delrery
Bagumagung

Dirug delivery
Waceme development

Cha e 3l 2008

Fwvarat ot al 2006 P“h}-:mgﬂr 2007,
Willalonga ot al 2000; Cha et al 2008

Hawarat ot 2l WG '|I'|.l.1rru1g:| et al
BT Cheo et al 2008

Sahoo and Labhasetwar 2003;
Che et al 2004

Sahoo and Labhasetwar 2003

Pavarxt ot al J006; Sakboo et al 2007
Willalonga eo al HER; Cho et al 2008

Doy and Fioman 2007;
Willalorga e sl 2007

Barcn et al 20007; Lu ¢t al 2007

Lew and VWang 2004

A919% 3 uansdedanunlu (Nanomaterial) Ngntinunszeansldnienisunng [18]

1laq

o A o

uidanulumanaaiiangniinun lnanisunnel

wriRFanu uatin

wilentanun et eunsiany Ae aynANedANszAUWNTY (Gold nanoparticles, AuNPs)

Huaynipaaslasnfawisagudeg  1-100 wiluwmns  Jasauaisnsalunisin Wi 165


http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%99%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
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Aol iseuarliifinsiedanie  anauaniEAna1s Asiiel AuNPs W1
dszgnallflumenisunng  ww  nastnnlfidwiaduwae?  Inefiseainuueyniasiae
antibody ¥ DNARNA it liflusamseannansiatuianasie Wun n1anaaam antigen
[19] 12 DNARNA [20] MWilusanenidedudnged  ieldlunnssnmise [21]

photothermal therapy [21]

Tt 1996 Mirkin wazane unguadausniwmun  colorimetric gold
. pr v o a
nanoparticle assays LWamTIA11 DNA Wvung [13, 22-23] TpaaAuNITIUARUARa
AuNPs LHatianssunguniu Inafinaainayniafiaon oligonucleotide Haaungnidindiiy
DNA dluunglfegneanng nsduiiuaes gold nanoparticles probe 1 DNA dluiung
witlentin i AuNPs agfindriuunnaugsnaliinanisasudannuaaiiiusieg [24] Asnwi 6
va o

anuannstasiianzdRideau Bndszansldlunnismsmant DNARNA uazlishin 19

d’l = 1
eviselsnmnge

T<T_

With DNA target

Without DNA target l I
—

ANA 6 LARINANNIIURY colorimetric DNA detection 289 AuNPs probe Tunnsmeaaay

DNA Wl (A) wazdaed AuNPs e ldfsigad DNA Euune (B) [24]

sann WL 2004 Rothberg WaTALY AU ssDNA kaz dsDNA Hanilh

lun1snATULUEY AUNPS WANFNSTU [25-27] 79 ssDNA Anede] ﬁmmmmaﬂumaf@m
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Fuuuia AUNPs  dealiifiuanuiafissuazanansntlasiunismusnaaseymell A
W’mmqm colorimetric DNA detection taelld unmodified gold nanoparticles %\ﬂ% probe
(ssDNA) azauniu DNA L*ﬂ'mmﬂﬁﬁmmiauﬁu ilolFN AUNPs LaTANaZANEINER Avi
AUNPs 1Agndannuaaflumag uasn probe AU DNA usne probe azunaaduLy

79 AUNPs Uu IaLANANTazaN8Nae AUNPs S9AHALAaE AN 7

Hybridization of probe and target

ss-DNA ds-DNA
/ \ /

)

mwﬁ 7 WA&RY colorimetric DNA detection toeild unmodified AuNPs [26]

wanani AuNPs fagninunlilusageniu (reporter) lu Lateral flow
strip test [28] %'\uﬂwqmmq@ﬂ”mmmiiﬂﬁﬁﬁfﬂﬂ TpaeNAaNNIg
immunochromatography @1sn3nguNa liFaeALa1aINULILATNYID AUNPS FiAnTuT
AIUMUIAILAN (control line) UAYAILWUUNAREL (test line) Tmﬂ?ﬁmmuﬁmmﬁmﬁyuﬁ
FrummageuuazswipLanyinTuradiuuan  uivniuauAsuyisduiinws

= ° I | o o A
ﬂQUﬂNLWﬂ\TW’]LLMu\TLmﬂQ LV]’]ﬂUN@Lﬂu@U ANNINN 8
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6. Absorbent pad
(A) 4. Nitroceliulose membrane

2. Conjugate pad
3. Detection conjugate

1. Sample pad

7. Plastic adhesive
S(b). Control line backing card
S(a). Test line

(B) X

MNT 8 uassdauilsznes (A) waznisutlana (B) 189 Lateral flow strip test [29-30]

Kalogianni wazAniz [31] lAnduganmaitastatneieaiiogy el
N3RANsaINISRANTS translocation 1eelaslulan ARenwesfl acute Wy chronic
leukemia Tnensifisi3anns DNA Tagl¥ primer AifiAaaN&ae biotin 41 hybridize f1 dA
tailed probe LL@Wﬂmuuﬁmmm@%ﬂﬁ oligo-dT probe Fiaagil gold nanoparticles Lfiﬂ'fjm
gamsaneLy buffer azilfiansazatzindeniinseniinien DNA fifaaainiae biotin i
hybridize fill gold nanoprobe W&3 N1AUAU streptavidin 7 test line %qmmwﬁjmmm
p3antaagANRIaUNAYes AL N LY t(9:22)(q34;q11), t(15;17)(q22;q21),
{(11:17)(@23:921),  t(5:17)(g32:021),  t(11:17)(q13:g21),  t(8.21)(q22;922)  uay

inv(16)(p13:922) 14

Mao uwazAtuy [32] lAAnAugaRsiadtadtatiedalasld  gold
nanoparticle probe WALWANNITI8 Lateral flow strip 9@ N0 Mmsaay genomic DNA
Tneimss TelufiaaivaiBunns DNA fau Taatinun genomic DNA N1 hybridize a9UUgAR994
A%adt fneds sandwich hibridization AYUULBIMUNAADY (test zone) UAY LELIUALIAN

& @ = = & .= g o
(control zone) WALEULALATNY TIRNNITONDATAUAEIANLUAT TITANTIAUAINITNATIANL

genomic DNA Nidlansidindiutioenga 2.5 uL/mL (1.25 M) neluiaan 15 wii



unin 3
AU
NMFAIATIZNAYM ANBIANTZALUNTULNATANLNTY 100 ug/mL

fumsviaynianesnnsratinlumnsInlisen  reduction 289
an9azanel hydrogen tetracholoaurate (Ill) trinydrate (HAuCI,.3H,0) lasildansazane
trisodium citrate dihydrate (Na,C,H,0,.2H,0) ﬂfuLLiﬂ’ZﬁNLﬁ%@GLLQﬁfJV‘!ﬂ%yuLLm magnetic bar
el aqua regia (HCI : HNO, = 3:1) wdanthl &1980emin DI wazinliude Tl
41382878 1% hydrogen tetracholoaurate (1ll) trihydrate (HAUCI,.3H,0) 1381m3 0.5 mL
&1 flask 7l DI water 158R3 24,5 miL 1inlalda U stirrer hot plate Ineil magnetic bar
NIUANTAUNUUNRDY 100° C AuANANIAzANE 38.8 mM trisodium citrate dihydrate

a

Na,CH.0,.2H,0) ashlifunms 0.94 mL AuevansaraisazBuilaauaindmansani u

N

N1 ANNUATRUAIBNAIAL AN fnsafiguugi 100° C lwaan 15 wii Aslaesli

EiungnangRvied UANsazanaunN1ANeIAsEaA LB RN A luni auazifiu

Characterization U849 AuNPs

iaynanasaszau i ilnsaaeuanifnisganauualagld  Uv-
visible absorption wazilinsaasuauiauazglinelagldndes Transmission Electron

Microscope (TEM)

n155M DNA porbe AILIUAYNIANBIAITEALUNTULNAS

n135n DNA porbe 289 SNRPN U 1 11989 SNRPN M 1 ﬁﬁl\‘llﬂu probe ‘17%
RUNZFRAALSequence 184 unmethylation WAL methylation 7l exon 1 2948l SNRPN
(3, 33] FaA997 4 ALURIDUNIANBIATTEALUNTINAT 11 100 uM DNA porbe fisieriy
Wy thiol (1.0 0.D.) U3NMs 20 uL NINENAL 10 mM Tris (2-carboxyethyl) phosphine

hydrochloride (TCEP) 1funnu 0.4 ul #iel3ngrungiidias dszunns 1 dalus aaniiu 11 100
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ppm AuNPs w9 s 500 ppm QN (AN DNA probe adlid 500 ppm
AuNPs 13315 250 ul LIENILNT Wag orbital shake ﬁ@mmﬁﬁm@ﬁmﬁ@ﬂ 16 Falus (A
phosphate adjustment buffer (100 mM phosphate buffer (pH 7.0)) 3N1R5 52 ul W3au
\ELLNT AN 10 % SDS 1301M9 6 uL W3aNLENLLN orbital shake fignimniiias 30 unii
G salting buffer (10 mM phosphate buffer + 2 M NaCl (pH 7.0)) UTNM9 14.3 UL nn7 3
dala S 6 AFa e orbital shake Tignimniitias ANt fheansazaneamaay
microtube 111A 1.5 mL (9N treat Boe 12 M NaOH) Pl centrifuge 13,000 rpm 10 U7
QmmwﬂmmmslzﬁlyqLL@:@?;@’]EImﬂﬂu’mﬁl washing buffer (10 mM phosphate buffer +
150 mM NaCl (pH = 7.4)) 181119 490 uL tginiune) il centrifuge 13,000 rpm 12 1
@mmwmmmm"lmﬁ”\amemmmﬂfauﬁfm Eluent buffer (20 mM Na,PO,, 5% BSA, 0.25%
Tween Ua10 % sucrose) L5uIMT 490 ul LEMILN7 118 microtube Bnavesd U7 2-4

°c

Probe Sequence

SNRPN | 1. 5-thiol-TT TTT TTT TTC TTA CCC ACT CCA TCA CAT CAC TAA CCA-3
(V) 2. 5-CAT CAA ACA TCT CCA ACA ACC ACT CCA C-TEG-3’

SNRPN | 1. 5-thiol-TT TTT TTT TTC GCT CCA TCG CGT CAC TAA CCG-3
(M) 2.5-CGT CAAACATCT CCG ACG ACC GC-TEG-Z

Control

(V) 1. 5-biotin-TEG-TGG TTA GTG ATG TGA TGG AGT GGG TAA G-3’

(M) 2. 5-piotin-TEG-CGG TTA GTG ACG CGA TGG AGC G-3

A5 4 WARPIANAL  sequence U89 probe TNAUNITFARANAL  sequence U84
unmethylation (U) 4@z methylation (M) 7 exon 1 28481 SNRPN Tl lun1ssauss AuNPs

a2 Nitrocellulose membrane [3, 33]
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n19LATaN DNA probe d11SuUATIRi LY Lateral flow strip

AN 100 uM 289 DNA probe (SNRPN U 2 vita SNRPN M 2 viFa control)
Yapn3ed 5 datlane probe piafiy biotin U3u1ms 60 ul adlu 1.67 mg/mL 289819828
streptavidin Banas 30 ul sl andlifiguvniitieaduna 1 4l geni
mmzmﬂﬁwummwh centrifugal filter WEaN centrifuge ‘1‘7; 6,000 rpm Liluaan 20 WU
Krafiae 1X PBS 13mnm3 500 ul centrifuge 71 6,000 rpm 1lwaan 20 it gedineazivie
ansavaneatflu centrifugal filter 1513 50 ul NAU centrifugal filter Ui 6000 rpm 20

U7 ia microtube faenasd 1HUTAN 2-4 °C

nsiAsaNuazilsznautm Lateral flow strip

a9flsznaues Lateral flow strip Hegyianum 4 g1 Usznausan Simple
pad Conjugate pad Nitrocellulose membrane LAz Absorption pad FANIND 9 TaLFTeI

18satl

=<

W Absorbing pad
/
// Control line

Capture/test line

Nitrocellulose membrane
Gold conjugate pad

Sample pad

Silver
salt pad

NN 9 wanedauLlsznauuad Lateral flow strip test [10]



19

N15LASEN Simple pad

11 glass fiber (4 mm x 17 mm) llquluansazany buffer (Usznausos
0.25% Triton X 100, 0.05 M Tris-HCl, waz 0.15 M NaCl) mnlifudiauaziivlslu

desiccator N1grunHiies
NNSLETaN Conjugate pad

11 glass fiber (4 mm x 8 mm) 11quluaIAzAY AUNPs TIsiariu DNA

porbe &N Wnanliuinigumniiies wiu15lu desiceator Nanuund 4 °C
n15LeFEN Nitrocellulose membrane

111 DNA probe NMUEAANILIUNTEANE Nitrocellulose membrane (4 mm x 25
mm) . 1fiNAMNn319ua 2 mming probe SNRPN U 2 %38 SNRPN M 2 naatidiansiiiu
test zone @ probe control WAL control zone  ANnRANN W

grunitiaaiiunan 1 4l waziiungmuuni 4 °C
n1sisznautm Lateral flow strip

RPIEIEITN Simple pad, Conjugate pad, Nitrocellulose membrane LAz
Absorption pad 81UszNaULRLHWNANARN (Backing) 211A 4 mm x 60 mm lagisazani

QL HLAAUNNE AU LAUEN 2 mm

n1snNedauUgn Lateral flow strip nald DNA target @1n synthetic DNA

11 0.1 uM 289 DNA target Niazangai@nsazan SSC 13163 130 ul W1

NUARILU Simple pad MaELszaN0L 10 WN 838N LRNANTazane SSC U3NImT 50 ul
) a o ¢ = o o p .

ANLY Simple pad ANATY AMNUU AYTAANNIINTAILOLLEY AUNPS-probe 91 test line WAy

control line Aqalilsunsu Imaged
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n1sVAgaULA Lateral flow strip Ingld DNA target a1nfiaaging DNA
Bisulfite treatment

azany 1-2 ug 289 DNA Tu Deionized distilled water 1511619 50 ulL 15id 2
M NaOH 1381m3 5.5 uL Mix was spin down 1l Inclubate 71 37 °C 1 water bath 10
W7 AN 10 MM Hydroquinone 1381#9 30 L Mix Lazifing1sazany Bisulfide U3nnms
520 uL Mix i7l1) Inclubate 7 50 °C 1w water bath 16-20 9l s Wizard® Minipreps
DNA Purification Resin 1 mL adlu tube Mix @t autopipette Lmd'if;mm‘%m pump 4
column LU vacuum manifold WaN&IN syringe Wazila pump AU 2BIUNAINNA pusad
Tulnanslaaslu syringe tngnina &19698 80% Isopropanal (cold) dlagnslnanun (Ta
anin LWEaGEuSUan 30 AU udTle valve 1 eppendorf @23 column  centrifuge 7
10,000 g 2 W Ae eppendorf i 1HN 95 °C Deionized distilled water 50 ul
centrifuge 7 10,000 g 20 W17 DNA az elude asunlu eppendorf BN 3 M NaOH
15u7m3 5.5 uL  a9lu eppendorf Inclubate ﬁ@mmﬁﬁm 5 U BN glycogen 20 ng/ul
3u7ms 1 ul 1fist 7.5 M NH,OAC 23 UL uaz 100% EtOH (cold) 240 ul Mix {fuii -20 °C 2
alua centrifuge 7l 14,000 rom 15 U masladuLdia §1adae 70% EtOH (cold) 200

uL centrifuge 9 14,000 rpm 5 w1 ndawldria Alfiuiie s Deionized distiled water

20 ul 1iWeazane DNA Inclubate 37 °C (1s:as 20 w1¥) WAuf 4°C
Wnsnadaum Lateral flow strip

¥11181 DNA fiunnsin bisulfite treatment u&all incubate 7 95 °C 1y
1987 5 17 anniiin il ug s uiaiiunan 15 ud B hybridization buffer (6XSSC, 1%
dextran sulphate, 50% formamide ) 120 ulL AGEUS IETRTat ! AANTYEIALIY Sample pad
'ﬂﬁmfu AainANdNTaILaLTRY AuNPs-probe ‘7‘1' test line waz control line Aqaililsunss

ImageJ
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NsATISTTaYa

a oy Ppe e i e dl =
QLM’]L’M%@HM‘LAQH%M sensitivity  LLlAE  specitivity WawlFauiney
Use@nsninszuinggansaaiiiadalsansined-daalugilaes Lateral flow strip test iy

Methylation specific PCR



4

=b.

un

HANISILATIZNLDNA

NMFAIATIZNAYM ANBIANTZALUNTULNATANLNTY 100 ug/mL

A

n7damInzf AUNPs NRAndinds 100 ug/mL e lElunnsdAnenil wusn
WWanaasoemlan AuNPs Hansnusiflureduaniiues ainnisniiagasinenisldimses

Transmission Electron Microscopy (TEM) tag UV-Vis Spectrophotometer W91 AuNPs

[ %

~ ) ' p~ Y A o : a e -
N ﬂﬂm:ﬁLﬂu@HﬂqﬂVI?\?ﬂ@N LLm@z@HﬂqﬂNmuqﬂiﬂ@Lﬂﬂ\?ﬂu ImﬂﬁqL@@ﬂL@umqu@uﬂﬂ@qq

1090UN1ARENLTENINY 20 WNTHINAT AINI9AANAULANIBIAUNPS TIAYINENIAAUGNY]

1
a o

WLIN AUNPs NdaaszifladiAY maximum absorption peak gl 520 wnluiwms TeAng

AANAUUATN IF AzduiusivAaes AuNPsTnawiufioanlan Asuanslunini 10

Absorbance

b)

425 475 525 575 625 675
Wavelength(nm)

DINWH 10 UAANNITIATIRABLEUNIANBIANTTALIUN TNAIANANEW 100 ug/mL

o o Qll 3 % 1
a) wmmmqmi:mum‘ﬁummmummumﬂmmm
b) mémm/m\‘iﬁﬁimvumiummmmﬂ?ﬁ@\‘l Transmission Electron Microscopy

) ANIIAANAULAINIATAAINLATES WAz UV-Vis Spectrophotometer
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N15AA DNA probe AILUAYNANBIAITEALUNULNAS

N1311 DNA probe NNAAAILY AuNPs 1A, DNA orobe AlHifluane
synthetic DNA AfiAN8M11898 LIS 191 32 AT 38 LA AIRNT19R 5 T8Nz
ANALLLATAY unmethylation WaE methylation 7 exon 1 18Ty SNRPN unlasTuTmuuvie
15 Taefitlans 5 189 DNA probe azgnaafaemy thiol (S=S) Ta3a1ntin DNA probe 11
ARALU AUNPs WLMN Maam Control (C) Fafunaanil¥tih deionized Wy DNA probe
PININANTL 10 mM TCEP wantinaaly 500 ppm AuNPs i1 @229 AuNPs lsdifianasil
Avuuas usidledin salting buffer Fadoutlsynataes NaCl @189 AuNPs @m’@mﬁlu
wasdanfunaiushwasanaznaulufige  dauveaniifinniin DNA probe il
Methylation (M) waz Unmethylation (U) ROG salting buffer auiand 6 A8901NA

AUNPs 9P AUAINBULAN FIAINT 11

C M U

- - - Salting
e p

2nd

3rd

th

4

DWW 11 ugeanNIse DNA probe AUaUNIANBNANITALUNTWNAT  control (C),

methylation probe (M) La¥ unmethylation probe (U)



NAaN19NAAaLTGA Lateral flow strip meld DNA target @1n synthetic DNA
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n1siAdAR4 Nitrocellulose membrane MunNzaNlUWN15YINTA Lateral flow strip test

Tun1smHazes Nitrocellulose membrane Mwinnzanlunisinge Lateral

flow strip 11 1&@enld Nitrocellulose membrane 2 WUl A HF180 way HF240 Tae 'l

4XSSC (1% BSA, 0.2% tween 20 uaz 0.01% SDS) ilu Hybridization buffer 14

Streptavidin-Biotin probe mansidinds 1/5, 1/10, 1/15 waz 1/20 13u1m3 0.6 ul A Control

line 7 1 1% Streptavidin-Biotin probe Asdindiu 1/15 131ms 0.6 ul 9 Control line 71 2

waz M 1X AuNPs-probe 10 ul Wu31 Nitrocellulose membrane Tia HF240 WAl

1894089 AUNPs-probe 7itlsangun control line @914 Biotin probe AMmdindusinge

141NN31 Nitrocellulose membrane a5A HF180 AN 12 #41iid Nitrocellulose membrane

WU HF240 mnnzaniga 1un13vinge Lateral flow strip test

c1 C2
a) || g
! :
l.
|
b) | i
l ¢

NN 12 LAANNITUIANNINIZANT99 Nitrocellulose membrane
a) Hi-Flow Plus Membranes HF180

b) Hi-Flow Plus Membranes HF240

Biotin probe
1/5

1/10

1/15

1/20

1/5

1/10

1/15

1/20
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NNTUIANULANTUADS Streptavidin-Biotin probe ﬁmu’mﬂﬁlun’liﬁ’lqm Lateral flow

strip test

n13ANdNduTes  Streptavidin-Biotin probe Fmnzanlunssiay
Test line waz Control line 483M Lateral flow strip test Tnenmaaesil azlimanadind
199 Streptavidin-Biotin probe 189 Control line ‘17; 1 I?lgxiLLﬁi 1/5, 110, 1/15 waz 1/20 WAy
Control line 1‘7; 2 WEaudindu 115 sizeasuss Nitrocellulose membrane THa HF240

1Bums 0.6 ul waz & 1X AuNPs-probe 10 ulL A9AINA 13 WuUdn AAanNdinfves

1
v A

Streptavidin-Biotin probe 7 1/10 Apansidinreaunu@dnnan whanezn1mawaud 1«

q

WNaRuiaay Aail Anudindiuues Streptavidin-Biotin probe Nwinnzas Aa 1/15

Biotin probe
C1 62
| g 1/10
! 1 1/15
l : 1/20

MAN 13 waaansunANdinduang Streptavidin-Biotin probe Awdnzan lun19sisaLs

Test line waz Control line 18N A Lateral flow strip test

NISUANNLLNTULRY Saline-sodium citrate (SSC) buffer MUNIEANALLA Lateral

flow strip test LbUU Methylation

NNsMIANENdWaR9 Saline-sodium citrate (SSC) buffer ‘ﬁmmmuﬁum
Lateral flow strip test WUL Methylation ths NanAaesd Wanudiaduaes SSC buffer 7
2X, 4X, 6X uaz 8X 1w Hybridization buffer (1%BSA, 0.2%tween 20, 0.01% SDS) Tnell4
Nitrocellulose membrane THA HF240, 1X AuNPs-probe 284 Methylation U3u1m9 10 ul,
1/15 Streptavidin-Biotin probe Wil Methylation (test line/control line) Usu1/7 0.6 ul WA

0.1 uM Synthetic target WL Methylation UTu189 0.5 ul A1NN1INAARY WLAN u Lateral
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flow strip test 284 Methylation AlfAnudindiures SSC 71 6X NAnudinreswavddiy

a . A o A
UTLITU test line HINNGA PNNTNT 14
T C

2X

4X

6X

8X

2NN 14 uansnisuaadindiuaes Saline-sodium citrate (SSC) buffer AmxNzaNiLgA

Lateral flow strip test Ul Methylation

7 / 3 = @
NISWIANNLLNTULRY Saline-sodium citrate (SSC) buffer MunIza@NNLLA Lateral

flow strip test LLUU Unmethylation

AN diNgLa89 Saline-sodium citrate (SSC) buffer ﬁmmmuﬁuqm
Lateral flow strip test LUy Unmethylation £ nsmaaeed anaidindiuaes SSC buffer 7
2X, 4X, 6X WAz 8X lu Hybridization buffer (1%BSA, 0.2% tween 20, 0.01% SDS) lne/l4
Nitrocellulose membrane aia HF240, 1X AuNPs-probe 11 Unmethylation 111619 10
uL, 1/15 Streptavidin-Biotin probe W11 Unmethylation (test line/control line) 1511/ 0.6
uL ez 0.1 uM Synthetic target WLL Unmethylation 711619 0.5 uL AINN1INARAT WUIN
1 Lateral flow strip test w11 Unmethylation 7ildAnaidiadiuaes SSC 7 6X Sannuidiuaes

WDLANLFIO0 test line NINTIAA AININT 15
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2NN 15 uansnisuaadindiuaes Saline-sodium citrate (SSC) buffer AmxNzaNiLgA

Lateral flow strip test Uy Unmethylation

n%‘mn’nmﬁmmzmm‘qm Lateral flow strip test LU Methylation

msmm'mﬁﬁwmwmﬂ;m Lateral flow strip test Wil Methylation ‘Liju nns
wm@mﬁy a4 Synthetic target €im Non target, Methylation, Unmethylation uaz
Methylation+ Non target ANNIENTYW 0.1 uM 31 M9 0.5 uL luusas Lateral flow strip test
tnald 6X SSC W Hybridization buffer (1%BSA, 0.2%tween 20, 0.01% SDS),
Nitrocellulose membrane THA HF240, 1X AuNPs-probe 284 Methylation U3u1m9 10 ul,
1/15 Streptavidin-Biotin probe 1l Methylation (test line/control line) 131159 0.6 ulL
wua1 Tu Lateral flow strip test ek Synthetic target ©HA Unmethylation FALOUAR test

line @4l non specific AININA 16

Non target

Methylation

" Unmethylation

Methylation+Non target

DN 16 LAAINITUIAINANNIZLBTA Lateral flow strip test LUy Methylation tmelld

Synthetic target THARN4
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mﬁ‘uﬁmﬁuﬁﬁtwwmﬂa‘qﬂ Lateral flow strip test twuu Unmethylation

NIINIAYINANWNIZURITA Lateral flow strip test Wil Unmethylation ‘qu
m?wm@mﬁ” a4 Synthetic target @1m Non target, Methylation, Unmethylation Waz
Unmethylation+ Non target A21uidind 0.1 uM 1Eunms 0.5 ul Tulsiae Lateral flow strip
test Taell 6X SSC lu Hybridization buffer (1%BSA, 0.2%tween 20, 0.01% SDS),
Nitrocellulose membrane a1a HF240, 1X AuNPs-probe 11 Unmethylation 11169 10
uL, 1/15 Streptavidin-Biotin probe WUl Unmethylation (test line/control line) Uaumg 0.6
uL wudn 1 Lateral flow strip test “7%1% Synthetic target A Methylation LﬁmLm‘LI'Z"ﬁ test

line @114 non specific AININR 17

H,0
Non target
Methylation

Unmethylation

Unmethylation+ Non target

DINA 17 WAAINIIUIAINAUNIZURNTA Lateral flow strip test kiU Unmethylation 1ot

14 Synthetic target TR

NNTUIANNLANTULRY  Formamide ﬁmmzauﬁuqm Lateral flow strip test Luu
Methylation el Synthetic Target buu Methylation

nsvnANdindutes Formamide fimanzaniuge Lateral flow strip test
WL Methylation Taeild Synthetic Target WUy Methylation ths anmsaaedl luusay
Lateral flow strip test azlAanuidindunas Formamide 7 5%, 10%, 15%, 20%, 25%, 30%,
40% waz 45% e 14 6X SSC i Hybridization buffer (1%BSA, 0.2%tween 20, 0.01%
SDS), Nitrocellulose membrane 1A HF240, 1X AuNPs-probe L1 Methylation 131159

10 ul, 1/15 Streptavidin-Biotin probe W11 Methylation (test line/control line) 3u1m3 0.6
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uL uaz Synthetic target wuL Methylation Aansdindiss 0.1 uM 3R 2 ul wWudn ARanu
induaes Formamide 71 40% arliinnuidinaesun@n test line unigauazANdingeg
WOLAN test line azanaaanAMNENdUL89 Formamide 1 45% Aan1wi 18

T C T C

5%

10%

15%

20%

25%

30%

35%

40%

45%

ANA 18 uamsnisuANdindunes Formamide Mwunzaniugen Lateral flow strip test

UL Methylation e 1 Synthetic Target k1l Methylation

NISWIANNLLNTULRY Formamide NUNNSANNULA Lateral flow strip test wuy

Methylation el Synthetic Target U1 Unmethylation

nswaadindiuaes Formamide fvanzaniuge Lateral flow strip test
WUL Methylation 1agild Synthetic Target WUl Unmethylation thi ANNIMARRsT uAay
Lateral flow strip test azlAanuidindunes Formamide 7 5%, 10%, 15%, 20%, 25%, 30%,
40% uaz 45% o 14 6X SSC lu Hybridization buffer (1%BSA, 0.2%tween 20, 0.01%
SDS), Nitrocellulose membrane 1A HF240, 1X AuNPs-probe L1 Methylation 13159
10 ul, 1/15 Streptavidin-Biotin probe W11 Methylation (test line/control line) 3u1m3 0.6
ul WA Synthetic target UL Unmethylation A aLdindi 0.1 uM 1Eums 2 ul Wuan Faus
ALY Formamide 7 15-25% azlfipnuidinaesunu@d test line A9adLAZA2N

NRILUAN test line azaunelUsumAANNIdNTUUa9 Formamide 7 40% Fan1ni 19
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5%

10%

15%

20%

25%

30%

35%

40%

45%

DINWT 19 UAAINIIUIANNLEINTUIDY Formamide ﬁmmmuﬁuqm Lateral flow strip test

UL Methylation e 1 Synthetic Target kil Unmethylation

NNTMANNILNTUARY  Formamide ﬁmmmuﬁ'uqm Lateral flow strip test Luu
Unmethylation Tneld Synthetic Target kUL Unmethylation

nsvnArdindures Formamide fimanzaniuegn Lateral flow strip test
WL Methylation tae/ld Synthetic Target iUy Unmethylation ths annsneaeds luusay
Lateral flow strip test azlAanuidindunas Formamide ‘17‘% 5%, 10%, 15%, 20%, 25%, 30%,
40% waz 45% Tnald 6X SSC i Hybridization buffer (1%BSA, 0.2%tween 20, 0.01%
SDS), Nitrocellulose membrane T HF240, 1X AuNPs-probe Wil Unmethylation
11331m9 10 uL, 1/15 Streptavidin-Biotin probe L1 Unmethylation (test line/control line)
1717m7 0.6 UL WA Synthetic target WLl Methylation AN 0.1 uM U3unms 2 ul
o Fiauidinduaes Formamide 7 40% azliannuidinaaunudd test line nanfigouaz

AN NUDILDLAN test line AvaNAaINAMNLITNTUU9 Formamide 1 45% San1ni 20
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15%
L 20%
25%
30%
35%
40%

45%

DN 20 WAAINIIUIANNKINTUTIRY Formamide ﬁmmmuﬁum Lateral flow strip test

UL Unmethylation e 1 Synthetic Target iUl Unmethylation

NNTMANNLNTUARY  Formamide ﬁtwuﬁzﬂuﬁ'ﬂﬁﬂ Lateral flow strip test Luu

Unmethylation Tneld Synthetic Target LUl Methylation

N13UNANNETNTNLRY Formamide ﬁLumszfT‘Llﬁm Lateral flow strip test WUl
Unmethylation Taald Synthetic Target wuL Methylation the annimeaestl luudas
Lateral flow strip test azldAnuidnduans Formamide ‘17‘% 5%, 10%, 15%, 20%, 25%, 30%,
40% waz 45% Iag 1E 6X SSC lu Hybridization buffer (1%BSA, 0.2%tween 20, 0.01%
SDS), Nitrocellulose membrane 1A HF240, 1X AuNPs-probe L1 Methylation 131159
10 ul, 1/15 Streptavidin-Biotin probe WU Unmethylation (test line/control line) U3umg
0.6 ul Ay Synthetic target WLL Methylation AMENdW 0.1 uM UsuNmg 2 ul wuan Faus
AdEaes Formamide 71 5-20% azlfinnnuidinaeunudd test line AN9aUAZA2M
i e9unUAT test line azansnelliausipauidindivans Formamide 7 25% gl &

AN 21
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5%

10%

7 15%
20%
25%
30%

. 35%
| 40%

45%

< : i x .
DN 21 WAAINIIUIANNKEINTUTIBY Formamide ﬁLﬂﬁJ’lmuﬂUﬁm Lateral flow strip test

UL Unmethylation e 1 Synthetic Target iUl Methylation

NISMIANNLLINTUFNFALBI DNA target 1 % Lateral flow strip test Wiy Methylation
ANITONATIZNLA

nevnANdndusngaes DNA target # 70 Lateral flow strip test Wil
Methylation ANNT0ATNZIF L mnmmm@mﬁy Tu Synthetic target Wil methylation
ANIEiNGY 0.1, 0.2, 0.4, 0.6, 0.8 waz 1 nM 1aums 1 ul Tael4 Nitrocellulose membrane
UM HF240, 1X AuNPs-probe L1l Methylation 1/3u1#% 10 ul, 1/15 Streptavidin-Biotin
probe WLL Methylation (test line/control line) 3um9 0.6 ul e Hybridization buffer (6X
SSC, 40% Formamide, 1%BSA, 0.2%tween 20, 0.1% SDS) wudn parsdindiusingnaes
Synthetic target LU Methylation ‘*7{ g/ Lateral flow strip test LUl Methylation 474190
FA9flE Ae Anadindi 0.6 nM 1Bums 1 ul GagnunsnAnfluaBunns 0.6 fmol N

22
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1.0 nM

0.8 nM

0.6 nM
0.4 nM

0.2 nM

0.1 nM

2NN 22 uanananaNdindufignaee DNA target 71 90 Lateral flow strip test Wil

Methylation @ :1T03LATZTLE

NISMIANMNUNTUSNGALRY DNA target 71 € Lateral flow strip test wuw

Unmethylation #1:1903LAS1ET LA

nsmanadnduRngaTes DNA target 7 G Lateral flow strip test uuiw
Unmethylation @1313034As12A 1A ANAATNAREST 1 Synthetic target LULU Unmethylation
AMLEiNdY 1, 2, 4, 6, 8 uAaz 10 nM anams 1 ul Iaeld Nitrocellulose membrane <tin
HF240, 1X AuNPs-probe 11 Unmethylation 1/3u7m9 10 ul, 1/15 Streptavidin-Biotin
probe WUL Unmethylation (test line/control line) au1mg 0.6 ul ez Hybridization buffer
(6X SSC, 40% Formamide, 1%BSA, 0.2%tween 20, 0.1% SDS) Wu11 ﬂ']’]NLgﬁllgﬂuﬁl’]@‘m
U189 Synthetic target kiU Unmethylation ‘7{ 7, Lateral flow strip test kil Unmethylation
AuN30RAAlE Ae Amdndiu 8 nM 1BunAs 1 ul SegnunsnAnluBuas 8 fmol A

DINA 23
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T C T C
) 10 nM
8 nM
! 6 nM
: 4 nM
: 2 nM
{ 1nM

2NN 23 uananianaNdindusigaaes DNA target 71 90 Lateral flow strip test Wil

Unmethylation

memmwﬁmmszQm Duplex lateral flow strip test

m@mmmﬁﬁmwzmmm Duplex lateral flow strip test mﬂmiwm@ﬂ\iﬁﬁ’]
ANTAGUANUMLINTR test line Ml 1/15 Streptavidin-Biotin probe W11 Methylation uay
Unmethylation wiau 14 Synthetic target Wlil Non target, Methylation, Unmethylation,
Methylation+Unmethylation Las 15"1 (Negative control) iflusianagauminnatnie taald
Nitrocellulose membrane €Ha HF240, 1X AuNPs-probe WLl Unmethylation ﬁm@uﬁu
WUY Methylation U3u1m? 10 ul WAy Hybridization buffer (6X SSC, 40% Formamide,
1%BSA, 0.2%tween 20, 0.1% SDS) Wu91 Duplex lateral flow strip test yaT iz
Synthetic target Wil Non target NunUATNWUEY AuNPs-probe FAadueniFion
control line Lvi’lifu 471 Duplex lateral flow strip test ‘7%1% Synthetic target WL
Methylation, Unmethylation, Methylation+Unmethylation W21 Lﬁmmuammwjmm AuNPs-
probe R0 Test line ATALTTATDS Synthetic target LazaiAUaY Streptavidin-Biotin

probe 1 Test line AaNIWH 24
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M UM U MUMU M U }
Test line
uyu M U M UM UM U M
cC €C C Cc Cc c c c c c Control line

= - . -~

W N M U M+U
WA 24 LAAINITUIAINALNIZUBTA Duplex lateral flow strip test Iaeild 111 (W), Non

target (N), Methylation target (M) waz Unmethylation target (U)

n15%i1 DNA methylation 18415ANS1LART-3aR HaeRs Methylation-Specific PCR

a

NIM3IAATIEE  DNA  methylation  2e9lsAnsaes-aaa  Aqedn
Methylation-Specific PCR 14 @ns13annlilaaEuaintin DNA N1 Bisultfite treatment
Wanlaswualalagu (cytosine) NllFANMwHa Tnlaewihuuagsda (Uracil) daulu
waltlaTunansRNyiiia NeuaIaInii Bisultfite treatment azdapaiiluiualainTua)

= = dJ o v 1 1 dl = 1 v = 1 =
WHaUAN Iz lfanunsnuanANLans1esendng DNA ngniinuasldlfigniiumsjuia
aana1Nnwld AN NN1TRNLENNL DNA #98R5 PCR Taeld primer Namnzsa DNA

methylation kaz Unmethylation 20417ANTLADT-IAALATNINTTUENTWIALES PCR product


http://www.sciclips.com/sciclips/bio-protocols.do%3FcatName%3DCell%2520signaling/Cell%2520based%2520assays/bio-protocols.do?catName=Epigenetics&l2CatName=DNA%20methylation%20assay&proid=6321&protocol=Methylation-Specific%20PCR%20(MS-PCR)
http://www.sciclips.com/sciclips/bio-protocols.do%3FcatName%3DCell%2520signaling/Cell%2520based%2520assays/bio-protocols.do?catName=Epigenetics&l2CatName=DNA%20methylation%20assay&proid=6321&protocol=Methylation-Specific%20PCR%20(MS-PCR)
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NBFae38  Polyacrylamide gel electrophoresis  azwuan  luAnlnfasnuuwauLy
Polyacrylamide gel 2 way 1sznaufiag waLiH DNA 2u1m 97 bp Bailunanssiae
DNA methylation uaziaLfH DNA 211a 106 bp Baiilunansinugiaas DNA unmethylation

aulupuitheilulsansinesaaa asnuanizunuaes DNA wszunns 97 bp dailu

NARALTI89 DNA methylation i1l Aan1ni 25

C N PWS
by
bp
150 -
- <— Unmethylation = 106 bp

100 ~ v <+— Methylation = 97 bp

75

50

25

a

NN 25 KARIN13N1 DNA methylation 284isANT LRS-3R A2eRa Methylation-Specific

PCR: Control (C), Normal (N), Prader-Willi syndrome (PWS)

n1sNAdauUgm Duplex lateral flow strip test 41N Bisulfite treatment DNA

nsnAaaLA Duplex lateral flow strip test Ingaldsivatiie DNA fiHunng
M1 bisulfite treatment DNA  lun1snaaesit 14 1/15 Streptavidin-Biotin probe WL
Methylation &z Unmethylation mMNa1@L 1U5N1m3 0.6 ul Nitrocellulose membrane i

HF240, 1X AuNPs-probe Ul Unmethylation PNeauiy wuy Methylation waq d3ums 10


http://www.sciclips.com/sciclips/bio-protocols.do%3FcatName%3DCell%2520signaling/Cell%2520based%2520assays/bio-protocols.do?catName=Epigenetics&l2CatName=DNA%20methylation%20assay&proid=6321&protocol=Methylation-Specific%20PCR%20(MS-PCR)
http://www.sciclips.com/sciclips/bio-protocols.do%3FcatName%3DCell%2520signaling/Cell%2520based%2520assays/bio-protocols.do?catName=Epigenetics&l2CatName=DNA%20methylation%20assay&proid=6321&protocol=Methylation-Specific%20PCR%20(MS-PCR)
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uL, Hybridization buffer (6X SSC, 40% Formamide, 1%BSA, 0.2%tween 20, 0.1% SDS)
Tnel# DNA mﬂmuﬂﬂﬁLLmzé’gﬁmewmm@ﬁf—%ﬁ fieunavin Bisultfite treatment 20 UL
denature Tigaunni 95 °C Wuaan 5 Wi wdathitugiudadiunan 15 Wil avmis vea
ALY sample pad ANNAGE Hybridization buffer ﬁw\ﬂf’i 15 W7 WU Duplex lateral flow
strip test a4 DNA °uerﬂuLLmé’gﬂmeW@m@ﬁ@ﬁ WULmuﬁfﬂm_gL@Wﬁzﬁ Control line

WINLU A9NINT 26

M U C M U C
Normal
r
» : PWS

mw17"1 26 n1nedauTm Duplex lateral flow strip test a0 Bisulfite treatment DNA

n1enAdaugm Duplex lateral flow strip test a1nMA2ag19 DNA a1n PCR product

n1snmgeLta Duplex lateral flow strip test A1nfA38819 DNA a1n PCR
product #aIAINN19NT MSP Tunsmaaesd W 1/15 Streptavidin-Biotin probe LIl
Methylation &z Unmethylation AINa1sL U5nnm3 0.6 ul Nitrocellulose membrane i
HF240, 1X AuNPs-probe UL Unmethylation ﬁmmuﬁu b1 Methylation waq dsums 10
uL, Hybridization buffer (6X SSC, 40% Formamide, 1%BSA, 0.2%tween 20, 0.1% SDS)
Tnel4 DNA sespulnfuaciitnelspnsuneidan fkiun1sin Bisulfite treatment 20 uL
denature Agnugd 95 °C Whwaan 5 unit whahilugriudadluaan 15 Wil e vea
ALY sample pad ANAE Hybridization buffer ﬁiﬂfi 15 W WU Duplex lateral flow
strip  test anl¥ DNA teautnfifAuoudus Test Line 184 Methylation &
Unmethylation e Test Line 184 Unmethylation Faundwanties aruitloslanng

1AFI8A WLLDUATHYLRNWIZT Test Line 184 Methylation Wintiu AsnIng 27
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ANNNIFUATIEY AuNPs if-ﬁmémﬁwmﬁ'}im”um‘tummﬁﬁlqLﬂummmma
WAd AAINNNINLGA3EN reduction 9e1919@19aTane hydrogen tetracholoaurate (11l)
trihydrate (HAuUCI,.3H,0) Waz&1Tazang trisodium citrate dihydrate (Na,C,H.0,.2H,0)
Tner a19aza"8 trisodium citrate dihydrate aziflus reduce lasautes Au fidilszq 3+ 1
nareiiu ey Au Aifilivy 0 usidepafluaymeiliadios @ trisodium citrate
dihydrate Tee wananazimiihdiiu reduce uda Sanuiididlusa stabilizer il
wWian i Ineay laeenes citrate AvAeNIBLAUNIANEIAT Lﬁ@‘lﬁmmﬂﬂmmﬂmzﬁu
wling  AINnIImRaeUANLFEN1NNIENINTed  AuNPs  Taennsld  Transmission
Electron Microscopy (TEM) w1197 AuNPs ﬁmmmLéﬁumuquﬂﬂmmgﬂixmm 20 nm Lf;ﬂ
NAAAL AUNPs  BeiAsad UV-Vis Spectrophotometer WU AN AN ARLTTINNg
AANALLANAIAAWTTL 520 nm

1unns AA DNA probe a9LUA? 289 AuNPs Tmgl DNA probe Al¥tlane 5
284 DNA probe axgnsiasiaeuy thiol (S=S) ilaiA 10 mM TCEP aslu DNA probe Wiae
ladalnd (disulfide bond) §QLﬂuﬁuﬁ:TﬁQﬁL@uﬁﬁLﬁﬁ”uiwdwmg thiol Axgn TCEP
Fnaneiuszuas wlthiol azlasaiuseiuleauauesdmsvlesey fieguufiares AUNPs
e liRifansausaniuduiusslnaani nsfidug thiol sndensauficawnna unns
M08 AANINTIDI8LNA TEIHIUIALAZAIMANTTRT8Y  AUNPS ANl AuAnATazane
salting buffer Lﬁ@ﬁ@ﬂjﬂﬁ*ﬂﬂi:fﬁmm AUNPs GeazidivlFan waenfifinngiiin DNA probe
Vel Methylation (M) uaz Unmethylation (U) @1n1A AUNPs flIAIHALASLUNBULAN e
Femfunana Control (C) @918 DNA probe widaannifs salting buffer 2289 AUNPs A%
m'@ﬂjGﬁJLﬂﬁlﬂuﬁmﬁLLmLﬂum\ummm:ﬂ@umuﬁﬁﬁu Hunan1andszquanaeanae
1u salting buffer "lfiussndnaesilszqaureddinmleeeufifensauuniazes AUNPs 9
Futinilus Stabilize Slenanas

Uf)ise1n1s hybridization 4uu sandwich lutn Lateral flow strip test vy
?:ﬂmmm"ﬂuﬂﬁﬁ?ﬂﬁm@ hybridization @ﬁ”u@fﬁu@:ﬂmmm@\mmﬁﬁ@uﬁmm buffer

1 Nitrocellulose membrane lun1aiaanaiavad Nitrocellulose membrane NANNE AN
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annmaaest IEiaenld Nitrocellulose membrane 2 Tin Aa HF180 Was HF240 Wi
Nitrocellulose membrane #HA HF240 HAvdiswnuaes AuNPs-probe ﬁﬂiﬁﬂguu
control line @41 Biotin probe AYNENAUFANT 1INNTT AINENUALEY AuNPs—probe‘ﬁ
ﬂﬁ"mg‘uu control line 14 Nitrocellulose membrane 4%a HF180 %ammmmmﬁi@ﬁﬁmm
ADAAFBIALNITANENURY X. Mao WATZADL [32] ﬁ?ﬂﬂdﬁud'} Nitrocellulose membrane
ghin  HF240 TH#Aauidinaasuay AuNPs-probe 81nn9n Nitrocellulose membrane 1R
HF180 tlszanns 4 Wi Tewudn szezinanil¥lunisinaeufiaes buffer 11 Nitrocellulose
membrane 18 HF180 Wax HF240 A8 3 WA 4 WM Gaugadliifiudn buffer 7
m‘é‘{@uﬁlu Nitrocellulose membrane 11 a4 sensitivity 189 Lateral flow strip test
s

Streptavidin-biotin probe %GQHM?\??;U?LQM test line WAL control line UU

Nitrocellulose membrane 289 Lateral flow strip test U N3 ldmanNdnduea

v
yaX

Streptavidin-biotin probe WN1ZaxN Az buffer aransalinneaeuTlE AT uLATAANNT
hybridization il DNA target 28i14Nuse@nsnn N34 Streptavidin-Biotin probe i
AvdiniuTisnnRLll Streptavidin-biotin azsinld buffer iaARURE laigzAnwTteunns
naaasAlAudiafiaes Streptavidin-Biotin probe i 1/10 ﬁﬂmuﬁ]mml,t,au%ﬁu%m W6l
fnunenisiauaud liaseiuriauny

lulfii3ennas hybridization A N dNdUYes Saline-sodium citrate (SSC)
puffer Amunzanly Hybridization buffer azNuasaLsz@nsnnaes Lateral flow strip test
Fesanaziinase sensitivity WAz specitivity IBIHANITNAZEL AINNITNAXDI 1A A
dindiuaes SSC buffer 7 2X, 4X, 6X uay 8X T Hybridization buffer (1%BSA, 0.2%tween
20, 0.01% SDS) lu Lateral flow strip test LUl Methylation Waz Unmethylation lagild
synthetic target fiaunnziy Lateral flow strip test ‘quj WL 6X SSC Tu Hybridization
puffer  1TupLENTURWNzaN Tunns hybridization vl Lateral flow strip test WU
Methylation 1az Unmethylation Faiflupanudindufiliaudinaesuny AuNPs-probe 7
test line mnﬁz@qm ATl 6x ssC u Hybridization buffer N MAZaL specitivity U84
Lateral flow strip test ﬁqmumu Tne 4 Synthetic target A Non target, Methylation,
Unmethylation, Methylation/Unmethylation+Non target Lmzﬁyﬂ WU Lateral flow strip

test IABIUUL NALOLTEY AuNPs-probe 71 test line dadumaniannnisiianng
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Hybridization Wl non specific Ine1lu Lateral flow strip test WUL Methylation [NALALYAY
AuNPs-probe ‘17; test line Lﬁﬂwmﬂuﬁw Unmethylation target WA Lateral flow strip test
bl Unmethylation AZNALDLUB AuNPs-probe ‘17; test line Lﬁﬂwmﬁﬂu@ﬁw Methylation
target @9n"31AA non specific TudnE L aNNIRATULE N eF LIRS orobe #l4
RARRa AuNPs vite probe 7% 53999114 Nitrocellulose membrane T Methylation
wae Unmethylation Ingl probe Vlgws\lm%ﬁ Tm = 60 °C wazi mismatch a4y probe
LARZLLLS1Y 4 Fumsis GadlusnumlsAenfuiuiBnn CG dinucleotide

Lﬁ’aﬁ%@m non specific binding WaLan Tm 289 probe AfaaANN
indures Formamide ﬁmmmmﬁu Lateral flow strip test UL Methylation Wag
Unmethylation tagl%ipansidisdiuaes Formamide # 5%, 10%, 15%, 20%, 25%, 30%, 40%
ua 45% tmeld 6X SSC Tu Hybridization buffer (1%BSA, 0.2%tween 20, 0.01% SDS)
WUIN Lateral flow strip test 4UU Methylation A9 N@NTWa8e Formamide fmnzanae
40% %qmmmm non specific binding 289 Unmethylation target 17% test line ﬂf;mzmyjiﬂi
TneANEdNTes Methlyation target 7l test line flaAaLAN @ Lateral flow strip test Lyl
Unmethylation A2 uidindiunes Formamide ﬁmmmu%m fe@unsnan non specific
binding 184 Methylation target 17'1' test line @m’qmumai TPeANNE N Umethlyation
target 7 test line flanaifial e 25% via% formamide qziAuaNTRLTIWAY helix destabiliser
41117040 Tm 229 probe W

ﬂ’lw’lmfn\lﬁm?ﬁuﬁiﬁmmm Synthetic target ‘7% qm Lateral flow strip test
A1N1T0AINZF LS WU Lateral flow strip test wuL Methylation ANNINTLATIERAIN
Lzﬁﬁ\lzﬁuﬁﬁl’]zﬁmm Synthetic target wuL Methylation target AaLiluiFuna 0.6 fmol (3.61X10°
copies) WAz Lateral flow strip test kil Unmethylation mma‘tﬁLmﬁ:ﬁmﬁmzﬁmzﬁuﬁimm
4849 Synthetic target WUL Unmethylation target Amuluiznnns 8 fmol (4.82X10° copies)
el FnAINd191UARE99 X, Mao wavAnly [32] 414 Lateral flow strip test A39a4l gDNA
UBINY el W‘LlfiﬂmmmﬁLm‘ﬂzﬁmmﬁu?ﬂuﬁmmm Synthetic target 65 fmol (3.91x10"
copies)

L‘ﬁlﬂﬁ%m probe ﬁ"k’ﬂu Lateral flow strip test Wl Methylation WaE
Unmethylation 1598146534 Lateral flow strip test 1agari Inginns4aaLan AL 189m b

Test line 783 Methylation uaz Unmetylation biotin-probe 1n1azsinailasfuniatie
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wanzanlunsmaaesieuniing wieuld Synthetic target Wil Non target, Methylation,
Unmethylation, Methylation+Unmethylation Wag i (control) t{UAMARBLAINNANNIL
WU31 Duplex lateral flow strip test NAMNAINNZAa Synthetic target winzuLlaed
Duplex lateral flow strip test ‘17;1%1{’1 ae Synthetic target WuU Non target aznudnlad
Usnunuaes AuNPs 1i5iand Test line Lagl azuauil Control line Wintfu dau Synthetic
target LUU Methylation, Unmethylation, Methylation+Unmethylation agwiqn RIISIE
TN9Y89 AUNPs-probe 131900 Test line ASIANNTTIATDS Synthetic target Lartniinuag
Streptavidin-Biotin probe U Test line lfuvlﬂ strip

Tunmnanasld Duplex lateral flow strip test anFaEny DNA a1n
Bisulfite treatment DNA mmmuﬂnﬁmeﬁﬂfmimwmmﬁ-ﬁﬁ WU Duplex lateral flow strip
test v4R1¥ DNA ‘ummuu@xb’gﬁqaimwmmﬁ-ﬁ@ﬁ Wmmuﬁmmm@quﬁ Control line
wiﬁifu %qﬁmmﬁlm@m Sensitivity 189 Duplex lateral flow strip test 1;me’7i@:mmm
A39941 DNA 7ilEannns¥i Bisulfite treatment 14 Taelunnain Bisulfite treatment 2%
DNA éuﬁu‘ﬁ 1 ug (2.9X10° copies) tng Lateral flow strip test UL Methylation 411150
ﬁmmzﬁmmﬁm%uﬁmmm Synthetic target WUl Methylation target AnLiluiannnd 0.6
fmol (3.61X108) way Lateral flow strip test WLl Unmethylation @#41303LA1EHAIN
Lﬁ?u%uﬁﬁqmmﬂq Synthetic target WUy Unmethylation target Aaiduifsunee 8 fmol
(4.82X10° copies) Winths el lunA9vin Bisulfite treatment WU41 aiAnnng Degrade 284
DNA s¥31101 84-96% 189 DNA Fisinainmin Bisulfite treatment [33]

Tunnsneaasld Duplex lateral flow strip test aMnfaagina DNA a0 PCR
product ¥A93INN1INT MSP WU #1819073LA31¥3H DNA methylation 2asautnaLasEiae
Taansnaeiianld  InevesPuinAAALOLTWR  Test Line 09 Methylation  La
Unmethylation Taei Test Line 184 Unmethylation FAaunuTwantian Fapraazdieaiiiliy
ANN2ZIBIN1INN MSP L1 @enau

Inadaulnnjudnlun1smaiinmed DNA Taglunannisues Lateral flow
strip test vy snasfiniadfiuisunns DNA WithBunaufiesnesaniansadiamest iy lu
ees Loannis [34] uazAnildnaTla Primer extension luntsifisi 3oy DNA tie
1 lun13m39994m91288 SNP genotyping 38 Dimitra WasAtU fingea SNP genotyping 7

awla Lateral flow strip test 3LA371231 DNA ligation product [35]
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A7Unan193dy

GLumu‘?inTﬂ?:ﬁﬁm?ﬁﬂmLmeam;mmq@ﬁ@éﬂimwmmef—?m?]' lugilag
Lateral flow strip test Imed gold nanoparticles WH1sin912991 WUNAINNIDRFIRAL
Synthetic target 151@‘34’1%5’1@@%\1 Methylation ‘17; 0.6 fmol wag Unmethylation ‘1‘7; 8 fmol
Lﬁ@wmmummﬁﬂm’]mm Lateral flow strip test ‘ﬁﬁ‘fm probe 124 Methylation WAL
Unmethylation a1 strip 1Re91i1 WLANEIHITOLNANLANFNNIZWING Synthetic target
294 Methylation waz Unmethylation liatnedniau Tunisdiasnziiseteanniilaalsans,

o F 4

Waf-AaA Lateral flow strip test SapsfiasardaniaieFunns Target DNA Wialdlunis

o o

Az DNA methylation @essandufiestfugninzaaanisiiniBunns Target DNA

Aunen  TwnuddaLazedRANEAanan  atmnsoin lilwsuuuuivedseynsldlunag

—

o o a dl 1
WaugangaaAnnseslsnatinausiall

ARLAUALUL

anuan1sAnEluaiel  Mliingudinisdneuasnangansaadtadelan

=

WIRasaa lugilaas Lateral flow strip test aedl gold nanoparticles tlufaseIu

o

#1130 AR89 DNA lauazdafzsuinaulangdsldldninisdnen fnaaminisdnen
WstAnmald luauien Aasalili
1. nsUfuaniazaesnisiintsunns DNA target limnnzasn neunaztinun iy

frRIAINadtlsn WILAes-Iaa

1 1
= o aa

2. WWNATYTYUNR9199 AUNPs-probe LiNaLAH sensitivity 194AR9I9
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10.
1.
12.
13.
14.
15.
16.
17.

Auto pipette (Transferpette®S:Brand)

Balance (DENVER INSTRUMENT:SI-234)

Gel Document (Gel DocTM:Bio—Rad)

Hot air oven (Contherm:Model 8050)

Hot plate stirrer (IKA”:C-MAG HS7)

Microcentrifuge (Hettich:MICRO 120)

Mixer (VORTEX-GENIE "2)

Nanodrop (Thermo scientific)

PCR cabinet

pH/mV meter (DENVER INSTRUMENT:UB-10)

Power supply (Cleaver:MP250V)

Rocking shaker (Heidolph:Duomax 1030)

Thermal cycler (ABI)

UV-vis spectroscopy (BECKMAN COULTER:DU 800)
Vaccuum pump

Vertical Electrophoresis Equipment (Cleaver:omniPAGE mini)

Water Bath (Memmert)

Januazalnsunldlunisias

S T

~

Absorbent pad 319 18 cm x 30 cm (Ahlstrom)
Backing card (G&L)

Centrifuge Tube 15 mL (Corning Incorporated)
Centrifuge Tube 50 mL (Corning Incorporated)
DNA Clean-Up System (Wizard®Promega)
Glass fiber 8964 18 cm x 30 cm (Ahlstrom)
Hi-Flow Plus Membranes HF180 (Millipore)
Hi-Flow Plus Membranes HF240 (Millipore)

49



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

50

Microcentrifuge Tube (Costar®)

Microcon YM-30 (Millipore)

Nano-cap tip 0.1-20 ul (Brand)

PCR tube 0.2 ml Flat cap (Axygen)

T300 Pipet Tips Series 0.5-10 ul (Axygen)

TF100RS Filter Tip Series 1-100 ul (Axygen)

TF200RS Filter Tip Series 200 ul (Axygen)

TF420RS Filter Tip 0.5-20 ul (Axygen)

Universal Fit pipette Tips 1-100 uL (Corning Incorporated)

Universal Fit pipette Tips 100-1000 uL (Corning Incorporated)

A15LAN WAz N b lun1sIae

S T

10.
1.
12.
13.
14.
15.
16.
17.

40% Acrylamide:bis (19:1) (AMRESCO)

Ammonium per sulfate (Pro®PureTM)

Boric acid (SIGMA-ALDRICH)

Bovine Serum Albumin (SIGMA-ALDRICH)

Disodium hydrogen phosphate (Na,HPO, ) (SIGMA-ALDRICH)
dNTP Mix, PCR Grade (200 pl) (QIAGEN)

Ethyl alcohol (Merck)

Ethylenediaminetetraacetic acid (SIGMA-ALDRICH)
Formamide, deionized Ultra Pure (BIO BASIC INC)
GelRED™ (Biotium)

HotStarTag DNA Polymerase (250 U) (QIAGEN)
Hydrochloric acid (HCI) (Merck)

Hydrogen tetracholoaurate (lll) trihydrate (SIGMA-ALDRICH)
Hydroquinone (SIGMA-ALDRICH)

Isopropy! alcohol (BIO BASIC INC)

Low Range DNA Ladder, 25-700 bp (Fermentas)

Nitric acid (HNO,) (J.T.Baker)


http://www.qiagen.com/products/pcr/dntps/dntps.aspx?rp=1000514&rpg=0

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
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QlAamp dna blood mini kit (QIAGEN)

Sodium bisulfite (SIGMA-ALDRICH)

Sodium Chloride (SIGMA-ALDRICH)

Sodium dodecy! sulfate (Merck)

Sodium hydroxide (Merck)

Sodium phosphate (NaH,PO,) (SIGMA-ALDRICH)
Streptavidin (SIGMA-ALDRICH)

Sucrose (SIGMA-ALDRICH)

Tetramethylethylenediamine (TEMED) (SIGMA-ALDRICH)
Tris (2-carboxyethyl) phosphine hydrochloride (SIGMA-ALDRICH)
Trisodium citrate dihydrate (SIGMA-ALDRICH)

Tween 20 (SIGMA-ALDRICH)

N1SLATENRITLAN

1.

Aqua regia (HCI:HNO, = 3:1)
1.1 M9 HCI 1589m9 30 mL s bdaan

1.2 A29 HNO, 71169 10 mL wldaanludie 1.1 waananlidniu

1% hydrogen tetracholoaurate (Ill) trihydrate (HAuCI,.3H,0)
2.1 A79U9mF9E aqua regia (HCI:HNO, = 3:1)
02 Eandaetinlsaannleeey (Deionized Water)
2.3 @@ 1 g hydrogen tetracholoaurate (ll1) trinydrate Iu{ﬁ Deionized /311519

100 mL

38.8 mM trisodium citrate dihydrate (Na,C,H,0,.2H,0)
3.1 494 Na,CH,0,.2H,0 (M.W. = 294.10) 1.14 g

3.2  araisfagiin Deionized 15N 100 mL


http://linjah.exteen.com/20080829/deionized-water

52

4. 10 mM Tris(2-carboxyethyl)phosphine hydrochloride (TCEP), (M.W. = 286.65)
4.1 sﬁvxi TCEP 14.3 mg
42  azaefaniin Deionized 1331A3 0.5 mL
4.3  pad1sazaede 4.2 UsN1ms 100 ul sniAeansdiaeria Deionized 1Bnas

900 uL

5. Phosphate adjustment buffer (100 mM phosphate buffer (pH 7.0))
51 44 Na,HPO, (M.W. = 141.96) 0.562 g uaz NaH,PO, (M.W. = 120) 0.125 g
5.2  aralufaeiin Deionized U5H1M5 40 mL

53 U5 pH Wil# 7.0 wlaintin Deionized auldUinms 50 mL

6. 20X Saline-sodium citrate (SSC) buffer (3 M NaCl tlaz 0.3 M Na,C,H,0,.2H,0 (pH
)
6.1 99NaCl (MW. =58.44) 87.65 g uaz Na,C,H,0,.2H,0 (M.W. = 294.1) 44.1 g
62  aransiluti Deionized 1f3ums 400 mL

6.3  Ufu pH 8 7 wdaAnsnnauaulazunmns 500 mL

7. 10 % Sodium dodecy! sulfate (SDS)
7.1 49SDS (M.W.=288.38)1g

7.2 azaiafagiin Deionized 15N 10 mL

8. Salting buffer (10 mM phosphate buffer + 2 M NaCl (pH 7.0))
74 99Na,HPO, (MW. = 141.96) 56.2 mg, NaH,PO, (MW. = 120) 12.5 mg uaz
NaCl (M.W. = 58.44) 5.844 g
72 azanudoniin Deionized 1313 40 mL

7.3 U5u pH 1918 7.0 uw&qAnin Deionized aul@dFunms 50 mL

9. Washing buffer (10 mM phosphate buffer + 150 mM NaCl (pH = 7.4))
9.1 4 Na,HPO, (M.W. = 141.96) 56.2 mg, NaH,PO, (M.W. = 120) 12.5 mg w4



NaCl (M.W. = 58.44) 438.3 mg
9.2  ara1sAneLin Deionized 1U5NAT 40 mL

9.3 15U pH 1914 7.0 u&qLAniN Deionized aulFFNms 50 mL

10. 12 M NaOH
10.1 49 NaOH (M.W. = 40) 24 g

10.2 a¥ANAENNAULTNRAT 50 mL

11. Eluent buffer (20 mM Na,PO,, 5% BSA, 0.25% Tween 20 1az10 % sucrose)
1.1 9 Na,PO, (M.W. =163.94) 81.97 g, BSA 1.25 g Ua¥ sucrose 2.5 g
11.2 azanefaeiln Deionized 1311m3 25 mL

11.3 1FIN Tween 20 1381619 62.5 ul

12. Phosphate buffer saline (1X PBS) (10 mM sodium phosphate, dibasic (Na,HPO,),
Az 0.14 M sodium chloride (NaCl), pH 7.4)
121 °ﬁl/ﬂ Na,HPO, (M.W. =141.982) 1.42 g ua¥ NaCl (M.W. = 58.44) 8.18 g
12,2 avanelwindiBunns 800 mL

12.3 150 pH Wil 7.4 wdamunnnauanldznnms 1000 mL

13. 10X TBE
13.1 fﬂ Tris (hydroxymethyl) aminomethane (M.W. = 121.14) 108 g, boric acid
(M.W. = 61.83) 55 g waz Ethylenediaminetetraacetic acid (EDTA) (M.W. =
292.24)2.92 g

13.2 azane lutinnauFuImg 1000 mL

14. 8% Non denaturing polyacrylamide gel
141 FuvindunBunas 7 mL adludinnes
14.2 453 10X TBE U311m3 1mL
14.3 AN 40% Acrylamide:bis (19:1) U3u1ms 2 mL
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14.4 5N 10% Ammonium per sulfate 317,19 100 uL

14.5 Tetramethylethylenediamine (TEMED)U3u1m3 10ul Wan 1w

15. 3X GelRed""
151 1ana79 GelRed ™ 10,000X stock 15u1m3 15 ul il Deionized 15uNm9 45
mL

15.2 1AxN 1 M NaCl 1331917 5 mL wanlsidintu

AALLUKURY Small nuclear ribonucleoprotein-associated polypeptide N (SNRPN) gene

1 TCTAGAGGCC CCCTCTCATT GCAACAGTGC TGTGGGGCCC TAGGGGTCCA GTAGCCCCCT
61 CCCCCCAGGT CATTCCGGTG AGGGAGGGAG CTGGGACCCC TGCACTGCGG CAAACAAGCA
121CGCCTGCGCG GCCGCAGAGG CAGGCTGGCG CGCATGCTCA GGCGGGGATG TGTGCGAAGC
181CTGCCGCTGC TGCAGCGAGT CTGGCGCAGA GTGGAGCGGC CGCCGGAGAT GCCTGACGCA

Exon 1
241 TCTGTCTGAG GAGCGGTCAG TGACGCGATG GAGCGGGCAA GGTCAGCTGT GCCGGTGGCT

n1gaantuu probe m‘fﬂumiﬁ’]"q A Lateral flow strip test

Biotin-Probe Ummet 37-CACCTCACCA ACAACCTCTA CAAACTAC-5'

Unmetl181 TTGTIGTTGT TGTAGTGAGT TTGGTGCTAGA GTGGAGTGCT TCTTGCAGAT GTTTGATGTA

Biotin-Probe Met 3/-CGCCA GCAGCCTCTA CAAACTGC-57

Met181 TTGTCGTTGT TGTAGCGAGT TTGGCGETAGA GTGGAGLGCT CGTCGCAGAT GTTTGACGTA

241 TCTGTCTGAG GAGCGGTCAG TGACGCGATG GAGCGGGCAA GGTCAGCTGT GCCGGTGGCT

3f-ACCAATC ACTACACTAC CTCACCCATT C-5’AuUNPs-Probe Unmet

Unmet241 TTTGTTTGAG GAGIGGTTAG TGATGTGATS GACTGGCTAA GGTTAGTTGT GTIGGTGGTT

3'-GCCAATC ACTGCGCTAC CTCGC-5' AuNPs-Probe Met

Met241l TTTGTTTGAG GAGCGGTTAG TGACGCGATG GAGCGGGTARA GGTTAGTTGT GTCGGTGGTT
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nMsngaantasalsAnsIAas-IaRA2E3F Methylation specific PCR (MSP)
1. dunaunisvn
1.1 ud Bisultfite treatment DNA L1 water bath ‘ﬁammﬁ 37 °C (flwan 30 wd
1.2 W38N Master mix LAz primer ﬁ\im’;"]\i‘ﬁ 5
1.3 AW Bisultfite treatment DNA 1[T11#19 5 uL
14 9 tube Al PCR mix l1/ldLess Thermal cycler Tneista condition AaAN319T 6
1.5 11 PCR product 1‘7;1513 NLEINUW 8% Non denaturing polyacrylamide gel Tu
1% TBE Tne/l¥Aanusinadna 110 V ifliaan 70 widl
1.6 wilaalu 3X GelRed™ Ingi99aej1UL Rocking shaker L1981 30-40117

1.7 aunauazirgnnaalagld Gel Doc™

Primer Type Sequences bp | Tm | Product
Forward | 5-CGTTGTTGTAGCGAGTTTGGC-3' 21 | 61
Methylation 97 bp
Reverse | 5'-CTTACCCGC-TCCATCGCG-3' 18 | 61

Forward | 5'-TTGTTGTTGTTGTAGTGAGTTTGGT-3' | 25 | 61
Unmethylation 106 bp
Reverse | 5'-CTAACCTTACCCACTCCATCACA-3' |23 |63

a 14

AN9199 5 udnd primer N lUNNTRTaIRade lsANsLAeT-AaaRA183E Methylation specific

PCR

2. N15LA3UN Master mix A8 1 ALY+ microtube 0.2 mL

dNTP Mix 0.4 uL
25 mM MgCl 1.2 uL
HotStarTag DNA Polymerase 0.1 uL
20 mM Forward Unmethylation 0.5 uL
20 mM Reverse Unmethylation 0.5 uL
20 mM Forward Methylation 0.5 uL
20 mM Reverse Methylation 0.5 uL
RNase-Free Water 9.9 uL

10X PCR buffer 2.0 uL




auugd (°C) | 1381 (W¥)
95 15
95 1
63 1 35 79U
72 1
72 10
4 o0

GI’I‘E'NVII 6 LAY Condition TBINITNA Methylation specific PCR
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