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Bisulfite & 2|

« EpiXplore™ Methyl Detection Kit

HstEA x2|

- Methyl Zt=A H|sta A

( Methylated DNA 5= IChromatin ImmunoprecipitatiorD

« EpiXplore™
Methylated DNA
Enrichment Kit

« Z=Al Histone H3 &b

RealTime PCR

« EpiScope™ Promoter
gPCR Array (Human)

« SYBR® Premix EX Tag™
GC (Perfect Real Time )

« DNA Ligation Kit
« In-Fusion™ Cloning Kit
« TA-Cloning vector
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M Bisulfite Conversion©|Zt?

EH5F DNAoIAE AA| cytosine Z+7] F 2~5%7} 5-methylcytosine
(5/mC)2.& o= WEH 97] (base) & 7P B REG 2}pA|FT}H,
Bisulfite conversion& TU7} DNA T WHE HA] &2 cytosined}
bisulfate &2} A}o] o] ¥h8-2 o]-gatr},

BisulfiteS 2123l DNA & wld3lEo] A & cytosine
(nonmethylated cytosine)& uracil2 WHEHTE 2y W=
cytosine (mC)-& bisulfite 2] 2] A] HE = A] ¢F7] w]&ol bisulfite
7} A2 ¥]o] HE ¥ DNAE PCRZ FE3}H methylated cytosine®}
nonmethylated cytosine©] T8 %™ methylation?] 9]X]& &lst 4=
ATk (2 D).

W 23 P (50 pg~5 ug DNAQ] A2)

1) 1.5 ml tubeo] 51]3F DNA 89 (20 4)°] 3 M NaOHE 2.2 ¢ 7}
&l 4=t

2) 37¢C oA 15 B3 uh-g-3it),

3) Reagent 13} Reagent 22| &3+l 220 15 H7}ste] =t}

4) 80T = 45 AF WS abdahal vkg-shry,

5) (7] AE%o] 40 ng ©]3}H Salmon sperm DNAZE #7}) Reagent

< 240 A YA 2 A=t

6) Column©l] AA| AlEE Wil 10,000% g, 1 1+ ALl
gt}

7) #lNE W Z3L Reagent 4 (eh-& H7} &45)& 0.5 nl Bg £ 10,
000x g, 1 27k, ALojx ¢4 Falsic},

8) H ML W2l 10, 000X g, 2 E7F, AeoA L4 e},

9) Columng A tubeol] F2FslaL, nlg] 65~70CE ]9+ Reagent 5
£ 6~50 u 37V5 T Ao 1 B2k ik}

10) 10,000% g, 1 ¥7F, A2-ofx] A Ha]gic},

11) ] 2] H]¥&E & Reagent 52 6~50 # 7}3}=9) 3HH T 48] 3}

12) 95C & 20 #3F vk-g-3it}

x B3t 2t2 DNAZE -20 c oAl EZ0| 7tSsiLt 3 71 oj& B&E Al -80 ¢ B B&
a0}
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M Bisulfite X{2] & =8 2o}

(1) Bisulfite Sequence

Bisulfite 2]2] ¥ methylated DNA$} nonmethylated DNA] &%-¢]
primer®} TaKaRa Taq™ Hot Start Version (TaKaRa Code RO07A/B)Z
o]-g-3}e] a4 2t 438 PCR S35} cloningdle] sequence 3l 4]

< A,

(2) coBRAY

Bisulfite #]2] 3 methylated DNA$} nonmethylated DNAS] &%
o] primerg ©o]-&3f A thd FES PCR SHFth SHE dHS
methylated DNA®} nonmethylated DNA2] A -5 T} 27| Q12]5}= A
Sta AR Ao s & A7 Ps o= A s

1 2]¢j) Methylation Specific PCR (MSP) 5-o] gt}

W A Tip

(1) Bisulfite Sequence

Bisulfite ] 2] & PCR @A o|A]&= TaKaRa Tag™ Hot Start Version
(TaKaRa Code RO07A/B)E FH g}, Bisulfite® A 2§k DNAd=
uracilo] E3FE o] glo] @ o] DNA polymerased| A= 5% F-80]
£ &7 wj&o] F2J71 a3}, w3 bisulfite sequence® SHFE
A Aiks doed, vl Sl ko] sequencingS HAIE 4
Q7 Aok AAAH A 9] Be-olx, Holx 24 T o]t EEE

Yake Ae 299

4

(2) Real Time PCR 5lA1

DNA "€s} A oA= f-dx ddd 33k dddo] dgse A
AR A 3R 99 (=300 bp )] ARFS AAISITE o] el
CpG island7} A8}, GC grEFo] -2 sequenced 7131 A|l57} Ho}
2ok, 2 wjF-o methylated DNAZE: 3415} 7] 93} Real Time PCRo|&=
60~70 %] GC TS 7k Al moll s ol A3sk SYBR® Premix Ex
Taq" GC (Perfect Real Time) (TaKaRa Code RRO71A/B)E F=3 3t}

Bisulfite A]2]9} PCR S

(CpG tiEo| HEz=l= 0 U= P

MmCGMCGTCTATGMCGAGGCEMCGG

(CpG tiEo| HE=l= 0] UX| H2 B

CGCGTCTATGCGAGGCCGG

! Bisulfite X{2| |

MCGMCGTUTATGMCGAGGUMCGG

l

CGCGTTTATGCGAGGTCGG
GCGCAAATACGCTCCAGCC

T2l 1, Bisulfite conversion2 0| &8t methylated DNA &9l

T
(@)
]
o[
1M

UGUGTUTATGUGAGGUUGG

l

TGITGTTTATGTGAGGT TGG
ACACAAATACACTCCAACC
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[2] ZtH3t Methylated DNA &5

EpiXplore™ Methylated DNA Enrichment Kit (TaKaRa Code 631963)

+ Methyl-CpG binding domain protein2 (MBD2)$} magnetic bead =

o]&-3) sonication 52 HH o 2 T3S genomic DNARRE #d

% (hypo) ¥ 1% (hypen)®] WEs}te DNA J9-& E&HolaL 1t

A 55249 5 vk (29 2).

Methylated DNA A1Z¢] sZ 02 ¢13le] DNA Wd3} a4 A

background”Z} Sto}A| 1L, sequence 4] 2]¢] theksl Halo g HU}

BHagk s A A9E AL 5

+ MBD22} magnetic beadZ ©]-&-3] DNA WE3} S 73T Al
&3 T

«Wgdgte] Mo mEl AU (hypo) ¥ L% (hyper)9
methylated DNAE #-8]3}o] 34

CALEE 9% o)Fe] e

B 5=H 022 DNA M50 &8 o}

* Methylation sites®] mapping

* Methylationol] Z+Ado] &= AGFEALE o]-83h 2

* Real Time PCR, end-point PCR & DNA microarray 3]
w3} K-¢]o] £55 : bisulfite sequencing

+ High-throughput sequencing2 $3} library 24|
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[3] Real Time PCR (gPCR)0ll 2|§t promoter E<2| DNA HIE St 5HAd
EpiScope™ Promoter qPCR Array (Human) (TaKaRa Code 5301) 7|
¥2 EpiXplore™ Methylated DNA Enrichment Kit (TaKaRa Code
631963)4} Chromatin Immunoprecipitation®l] 2] genomic DNA2]
54 49L& 553 F DNA v s}l ofgk w3l o] o] Halsal §)
A} 25 % (splice variantE& Z 33t 30 %) 2] genomic DNA ¥
SYBR® Premix Ex Taq™ GC (Perfect Real Time)S A}4-3}¢] Real
Time PCRE A#3}7] 93 primer A|Eo|t} (£ 1), 314 Toole &4
ojA oA FE R theREdte] A glow, Bl f3iAbe] WY
3} ’4HlE Input-Bound £-2 Bound-Unbound& Uehl= 2 ZE
st 2 4 qint
+ DNA wds} sl e] ebAlo] == 25 Fof fdAtel tht primerE
=l
« SYBR® Premix Ex Tag" GC% Z% %} Real Time PCRZ, CpG island
F9] GCrich YoM = 3= HE
- West el E A EeheE 2 Ad 2209 A
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1. Sample preparation

Isolate and purify

st oy methylatad \ . nonmathylated

N & DNA
“ue U
P e
P
«
b
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Shear DNA to \‘\
100-1,000 bp -

>
fragments

/ Combine sheared
genomic DNA
with protein-TALON®
magnetic bead
s,  complexes

£%¥Y talon &
% magnetic
bead -]
™o i
us _ MBD2Z
B protein

2. Methylated DNA binding

Methylated DNA
is captured by the
protein-TALON
magnetic bead
complexes
Nonmethylated DNA
remains unbound

3. Elution and analysis

Separate methylated DNA
from unmethylated DNA
by magnet

Eluate (methylated DNA)
is now ready to perform
“DNA Methylome” analyses

Remove flow through
(nonmethylated/
unbound DNA)

12l 2. The simple EpiXplore™ Methylated DNA Enrichment Kit protocol

E 1 Array W EIRYE RERYE:

Symbol RefSeq Symbol RefSeq Symbol RefSeq
APC NM_001127510 CDKN2B NM_004936 RARB NM_000965
APC NM_001127511 CHFR NM_001161344 RASSF1 NM_007182
BNIP3 NM_004052 DAPK1 NM_004938 RASSF1 NM_170712
BRCA1 NM_00729 DKK3 NM_013253 RASSF1 NM_170713
CADM NM_001098517 ESR1 NM_000125 RB1 NM_000321
CCNA1 NM_003914 FHIT NM_002012 SFRP1 NM_003012
CCNAT1 NM_001111046 GSTP1 NM_000852 VHL NM_000551
CCND2 NM_001759 LOX NM_002317 WTA NM_000378
CDH1 NM_004360 MGMT NM_002412 LINE-1 —
CDKN2A NM_000077 MLH1 NM_000249 GAPDH NM_002046
CDKN2A NM_058195 PTGS2 NM_000963
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[4] ChiP HS HMof| 2|5t =4 histone 2X| 24

2] histone H3 monoclonal antibody Alg8]= (& A|FZ=

T A} (epigenetics) ATE 93 I B4

genome “§2] 472 histone 34& $|§+ ChiPo] A8-E &=t} 3

H oIS o] &5 o]& 7]& polyclonal antibodyE ©]-8-3F chromatin

immunoprecipitation (ChIP; ZZ2rFel WY 7S Al o] A= lot
of| w2 zko] wiitof AAA Aitg d7] oSt} £ A= =

£ E0]4S Zk= mouse monoclonal antibody©] ™, ChIP &2 #ulo}

Uz} genome “Fe] 552 histone] 91| s, W FAo o7t 2

histon®] & =2 3]4], Western blot 5ol 283k 4= QIth(1d 3).

* ChIP-§ mouse monoclonal antibody

ANEdS A

* Antitrimethyl Histone H3 (Lys9), mouse monoclonal antibody 2]
F10%F

123D+
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-
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* Polyclonal antibodyo|A &= =2
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MA307

MA303

MA305

GAPDH GAPDH  betz-
promoter coding  globin

GAPDH GAPDH  betz-
promoter coding  globin

GAPDH GAFDH  betz—
promotsr coding  globin

J2l 4, ChiP 3o Zo}

% B A8 H|0|E{= Osaka LS| Kimura Hiroshii| Al ®| 25l FASLICH.

[Z1oH])

Anti-dimethyl Histone H3 (Lys9) @A A= ZAAZF AL &

A3 B -globin®] 3]<=g-o] %31, Anti-dimethyl Histone H3 (Lys4), Anti-
il acethyl Histone H3 (Lys9)ollx+= HAZ} @43} 531 Q)+ GAPDHO]
2 S ke | 3]5-g0] ol t}.
, \ T e
\ = e imey
1 \ E 2. £=4| Histone H3 antibody (Mouse monoclonal antibody) XZ 2| AE
" ~ =g [T TaKaRa Code
05 ‘\ Anti-Histone H3 100 u MA301B
00 == == Anti-monomethyl Histone H3 (Lys4) 100 MA302B
sy e o Anti-dimethy! Histone H3 (Lys4) 100 u MA303B
Anti-trimethyl Histone H3 (Lys4) 100 MA304B
. ) o - Anti-acethyl Histone H3 (Lys9) 100 MA305B
121 3, Antidimethyl Hist H3 (Lys4)Q|] £0|ME ELISAHOZ &9l - -
ntidimethy! Histone H3 (Lys4)2] <ol =5 Anti-monomethyl Histone H3 (Lys9) 100 MA306B
N N N ) Anti-dimethy! Histone H3 (Lys9) 100 w MAS07B
B ¥ o1: ChIP 3| Mof| 0|3t 4] Histonel] genome /9] I X| £ Anti-trimethyl Histone H3 (Lys9) 100 MA308B
Anti-acetyl Histone H3 (Lys27) 100 m MA309B
Ce)) Anti-acetyl Histone H3 (Lys9/27) 100 MA310B

HeLa A2l A cross link el 2J3] chromating ZA|3F 3, chromatin
immunoprecipitation (ChIP; Z2vFEl A 7S AA| g}, A
+ Anti-dimethyl Histone H3(Lys9) (TaKaRa Code MA307B), Anti-
dimethyl Histone H3 (Lys4) (TaKaRa Code MA303B), Anti-acethyl
Histone H3 (Lys9) (TaKaRa Code MA305B)¢] 3 2572 o] 43} 9t}

Input chromatin % 2} @A ol 2|3k e} 7d-Eof halx] e el
ZA| %S Real Time PCRE A #3}o] inputel] 3k %S 3t (2 & 4),

m AN E

i 2 HES (F)MBA Institute Inc. 2| & ZQJL{Ct,
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NEY =&k TaKaRa Code

EpiXplore™ Methyl Detection Kit 10 3| 631968
EpiXplore™ Methylated DNA Enrichment and Detection Kit 10 g 631967
EpiXplore™ Methylated DNA Enrichment Kit 10 5/20 3| 631963/631962
Magnetic Stand 1 set 631964
EpiScope™ Promoter gPCR Array (Human) 1 Set 5301

200 $| (50 « 8+3) RRO71A
SYBR® Premix Ex Tag™ GC (Perfect Real Time)

200 3| (50 « Et2) RRO71B
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