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<DNA M| & $l(methylation)>

ol € 7| (-CH3) 7t 20
APO|E 413t F0tH (guanine)O] A& El 22|, & 5'-Cytosine-

DNA HESlE 24 QM ot & HEHQ Ao ZAM FZ ALO|E X (cytosine)2| 5 H EFAO|
A= 2
o A7| MEON FZ LOfLLY| 20 O] ERE CpG F2l2t FEL}[3]

5-methylcytosine FEHZ
phosphate-Guanine-3'

—

b 22AX0f sl E=

eIZtel FHMO= CpG F2I7F 53| Bol 20| U= FIE CpG island 2t1 F20, FHX
et7b 2|of A= Ao HIBH CpG
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I 2 D E{(promotor) —Eﬂoﬂ 2ot & Hi“if. [4][6] £t CHEEZS[ AO|EA 2 O ES
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IMZOME & AMFEAel Z2REH 229 CpG £27I HIEEH22 W E=t (hypermethylation) &l H

TRl &Y (expression)= HMAIA &f 20 S = + A2, Bz & 2t RS Z2RH 29
=]

CpG 220 HES7t AKX H M E S} (hypomethylation)7t 20iLt XS 2510 F7tsl O] Eot & Sl S
ZTAZ 5= QUEL 5] F, o2l A ur 20| Z2REH 9| MM ES} (hypermethylation)= S AN 7S] A2|X[E
A =2z 0] Zdsty, DNA TAHC| MHES (hypomethylation)= DNA TX2| 22HHEE 7ISAIAH &2
2o7|7 ECh [6] 0|23t B3l O|FH X80| 42 YOI|E WA HAHUSOE HYE|D et
Mommal cell
a ] w o
| | | | T Tﬂ
meﬁ@4¢_m;¢{ET |¢mﬁh% Ml et
_
= Tumour-suppressor gene with promoter CpG iland * Loous w mwﬂ'r;rhtfd 5ereguiatony region, = Rﬂpeutwe wquences
« ‘Open’ chromatin conformation & g germbne-specific gene &g, trnsposable element
Cancer cell l
| TR 1A MY
: T {5) G L S
= CpG-kland hypermathylation « DA hypomethylation
= ‘Closed chromatin conformation = ‘Opent of ‘relaved chromatin conformation
Promoter hypermethylation Global hypomethylation

. i |

. inv?mmf;:f :g:;m.; + Loas of imprinting and overgrowth

I H » Inappropiate cell-type expression
.E@f?;“m TA g o « Genome fraglity

. L;fs cell adhesion « Activation of endoparasitic sequence

\ Tumorigenasis /

[1 Unmethylated CpG__ ¥ Methylated CpG |

DNA HEE =05t= WHe=z= OE27 XX Y2 AO|EA T2 XNAdt= OiE3t S0[FQl XMt 24
(methylation-sensitive restriction enzyme, MSRE)E At&3dt= 0| Q2 [7][8] sodium bisulfite(NaHSO3) 2t&=
A2 0|2310f DNA E7|ME & AMO|EAMS 22t (uraci) 2 B EHconversion) Al7|& Y 0| ULt Bisulfite £
Moz o83l & AO|EAO| Retdz WG| fi= EdE 7HX|7| IE0 PCR 52 I7IMEE2M2 = EH
Qo] 7MYl HetE HEof HEet ol U HEE & 4= U0 ECf BO| AL &1 RATE[9] NGS £ 0| &% DNA
Mol 80|doz 7tF de| AF8E| RUCL bisulfite
ool
=

otg Moo

— —

AL
= T
23} 2ol e EESE pisulfite HO| MA 2| Dol Ho|dut

DNA & A2 4 3t™ whole genome bisulfite sequencing(WGBS), bisulfite M 2| &l CpG &

A EA SHH reduced-representation bisulfite sequencing(RRBS)2t11 SHC}



AN

S|AE HAD Chromatin immunoprecipitation(ChiP) >

S|AES| HEH2 TYRTEE RFO| X£7| X|H0|H, 0| S AFste B2 EE Chromatin immunoprecipita-
tion(ChIP)O| RALE.[1 O] ZelSt= DNA 222 e A &M E 0| 83tN
ol R =2

(10 =0 &
MEidoz 555t 4 YYo=z AN DNA 2 42282 245t=0 28EC

NGS o ZEZ EH7| array &A!(ChIP-chip) O] OtLl ChiIP sequencing (ChIP-Seq) O] S&StHAl 1 gho| 70| M2
Xz Ao CHeZOl X|7HK| =hQlgt o= UA ZIQUACH[11] ChIP-Seq 2 s E THHEO ZTHE DNAE
=M HACE ARY depth 7t 4 LIR_E £2(7t s T A 9]
(0]

i | 48t 22| (binding site) 2t
2 QUCh ChIP-Seq o2 2M% £ @l

T A = CHel Ao AL =F QXbtranscript factor), 24 XHactivator),
AX| Kt(repressor), = CHHE 50| o, AR 2MS Sl WM FTAMOM 252 MES EF X E AL
2229 HI7IME S BAI5H0] oY THHEO| QIASHE HI7IMYE ZE[I(motif)E &2 =% UCH[12]

DNA + bound protein Fragment DNA Immunoprecipitate
genomic DNA
antnbody
o, > @ DD[:>
cross-link @S—
and shear
Sequence Prepare Realease DNA
Map sequence seclq.Ltl)encmg
tags to genome Iorary iQ .
peaks =

| = =

https./ywww.chegg.com/learn/biology/introduction-to-biology/chromatin-immunoprecipitation-dna-sequencing
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O| M3 ChiP-Seq 2 2 dFHat A0 0fF Z==H0[0, O[HIO|H oAM= 2 7[7to] HE o512t &497|H
Soff AFA7F ER 2 SHE ChIP-Seq(Chromatin Profiling) HIO|HE 2HEHE =2 M3 ULCH



<FHX Loat AMAE H2d(chromatin accessibility)>

Genomic/epigenomic

Sample Technologies
P information 9
DOP-PCR*
Tissue/organ MDA*
. DOV VI]
of interest MALBAC*
DNA sequence LIANTI

<:> ScRRBS

Individual cell qu@w scBS-seq*

of interest snmC-seq
DNA methylation BRIF-seq*
Isolation scDNase-seq
- M SCATAC-seq
Lysis scTHS-seq
Chromatin accessibility scMNase-seq
' 5mC
' 5hmC
scChiP-se
—— Open chromatin /l [ 1 uIiCUT&RL?N
@ Nucleosome Trans-factor binding itChiP-seq
Nucleosome with
modified histone P e ;
- istion fact % % scHi-C*
ranscription factor \ ’j Dip-C
RNA polymerase —— S
Cohesin 3D genome structure

Trends in Plant Science

Single-Cell Genomics and Epigenomics:Technologies and Applications in Plants
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OlA DNA = ®222&(nucleosome) O|2t= S|AE THHE STHA0f Qs ZAMMA MAEZ O|F1

T AL DNA =7, DNA X =g, DNA =X 52| T M =2 updat 22 E DNA ZAg thd

(DNA binding protein)O| He|StA B 2St= AS =EICE et el BME A (open chromatin region)
ZEXE0] 27| 22 Y2 LIEHD, A0l oIx

ASH=0l AFEE|O] T HAE, TERHMO RIS 220

:

F(promoter, enhancer, silencer, insulator, replication

origin, recombination hotspots &)2| &
T2 Aol CHest EI(RER #ish

o
ojel deg Su A7t A0l B2 AT SHEIALL [14][15]
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o
= o
QA wHo| Ws, B +FO| QU L CIYY, FHX L0

NGS HEzE gl M HAZ WXSt= FAIRE-seq (Formaldehyde-Associated Isolation of Regulatory Elements
Sequencing) It DNA 28840 o|s0] MEtEl CHHES HESIH Fal ME HAS =0lst= DNase-seq Ol
22| QUCt EDH Assay for Transposase-Accessible Chromatin using sequencing (ATAC-seq)2 T A 0j2f X2
O|8sts RUAZE Y2{Zl EWMAXEE (transposon)2 O|83t0] A olgst ChE2 HHEn Zto] gzl FMA

A (chromatin open region)2 &1 0| FTA| A A0 &85t=0H AHEE|2 ULCE [16]
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O|HIO|RHOME NS A0 2N =9l ChIP-Seq A{H|AQF ATAC-Seq CIO|H 242 X[t QUCE

<ChlIP-Seq Service>

Sample Requirement > 25ul IP-DNA++

Library Method NEB Ultra DNA Library kit

NGS Run Format NextSeq 550, SE75

Data Yield > 20M reads/sample

Sample Type IP-DNA, gDNA (input DNA & &A|)

++ Immuno Precipitation 2 1Z10] ZIF 3 A |P-DNA E MS3sHFAOF eFL|Ct

ChIP-Seq Library Construction Workflow

Service Process
&= DNA == PS5 Primer f .\\-—J NEBNext
dk uracil = P7 Primer i Adaptor
&= Barcode (BC) ‘ USER Enzyme
. lerary prep. Fragmented DNA input = PCR Enrichment BCPL s
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3 5 /
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<ATAC-Seq DATA Exchange Service>

gl FME FHo| CrEeh ZEQIXIL ASSHA M FHA Wl Hohot MI|A ECh ATAC-Seq 2| 2% Sei
A8 Z| U T DNase-Seq E Lt Gl FMA FAZ O 2D DIZSHA BAE = e FHE 7HX D Ao, FHEHS =
Tn5 transposase £ AFE510] OHEE S & GME Ao 20 A|EY ot= LA S LTCE O 7] M Tn5 transposase =
tagmentation 0|2t 22|= 1MdS Sl 7| DNA 7t5 2 HTst= 9et2 Y5HH, tagmentation 2 AR A O E 7t

oj2] 2EE Tn5 transposase 2 DNA £ 'Ef & (tagging)'dt SA|0 "2 H2l(fragmentation)' dt= AZ 2|0|BHCE CHA|
U Ef17F 22 DNA EHEHES FHSID 2to|E22|E TS0 A|EYES Aottt 0| &3l 2oXl= AR
2[E(read) 2 YMEO| H Ittt B JhE 2'E |FFE £+ UCL[16]

Closed
chromatin \

Amplify &
sequence

chromatin

https//www.ncbi.nim.nih.gov/corecgi/tileshop/tileshop.fcgi?p=PMC3&id=10589138&s=42&r=2&c=4

O|HIO| QMO M= A 7|H BM m= 720| ExPADA(Excel based Peak Annotation and Differential enrichment

—

Analysis)E &3l ATAC-Seq HIO|HE EL} g1 HAHoz MY 4= A= MB|AE HSst ACH

<ExPADA DATA 0| A] >

Volcano plot FOR <= 0.05
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