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DNA methylation-based classification of
, central nervous system tumours

A list of authors and their affiliations appears in the online version of the paper.

ERIE
: 850K, IHIKMFE. WGBS

- b I=E AU
' ‘ HEASRMHABRNE, ZHEF




B Methyl&RNARIXEXS T 1 { o5z

24% . - 7% —

/ SRET
g5
SZERREF

® read.me

DON 161038541 320-01 8-0033% Cell Death Discovery

ARTICLE Open Access

Novel biomarker ZCCHC13 revealed by
integrating DNA methylation and mRNA
sl . expression data in non-obstructive

o 3 azoospermia

himing Li*%, Shusi Chen', Yufeng Yang’, Xuan Zhuang™ and Chi-Meng Tzeng'4®

Gene Expression different(log2FC)

R ERINE
850K, #EIXMIE. WGBS, MeDIP-seq

- - v ESERIN
et KBRS BT BE X AT (A,
HEXIXETSmRNA., IncRNA, mRNA&IncRNA
XEX.

% 63%

i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
b o o b oo R e R St e i s s S e e e o o ]




B Methyl&RNARIXKERSHT 2 CReI0

mCG/CG mCHG/CHG mCHH/CHH

N NN
% §§'qu¢§’§

¢
<
g &

SRER
|52
| SZRRRIA
® read.me

Sk

nature ARTICLES

-
p dnts PUBLISHED: 29 APRIL 2016 | ARTICLE NUMBER: 16058 | DOI: 10.1038/NPLANTS.2016.58

Unique cell-type-specific patterns of DNA
methylation in the root meristem

Taiji Kawakatsu'>*, Tim Stuart*!, Manuel Valdes®', Natalie Breakfield®, Robert J. Schmitz'%¢,
Joseph R. Nery?, Mark A. Urich?, Xinwei Han®, Ryan Lister4*, Philip N. Benfey>"*
and Joseph R. Ecker'28*

SRR
WGBS. kil

pEI=E U
HSRNFFRICHG, CHHIKERREMMRERAS

Gene ranked by average expression

Low

%

Log2(FPKM+1) mCG/CG mCHG/CHG mCHH/CHH
o] A 0 T O ] 0 RS one. 1 0 BN O 1



Promoter Region CpG Methylation Level

0.751

0.501

0.259

Methyl&RNARGEELSH 3 J o

y=-5.11x+0.557

Gene Expression Level(log2(FPKM+1))

SRER
g5
SIARREA
® read.me

Sk
SCIENTIFIC REP{i}:}RTS

Genome-wide methylation analysis
identified sexually dimorphic
methylated regions in hybrid tilapia

1ERIRE
WGBS, #H5KiIE

pE =]
FRE(ERFINENFEHCGH AREIIE, —
ARE$ETSS200,TSS1000,TSS1500,



\
b B B LS SR E A R { omn

CTRC
. ERET
=
3000 @i:—{gﬁ
¥ . one S 30
gm Cell
é ‘ Comprehensive and Integrative Genomic
g Characterization of Hepatocellular Carcinoma
§1ooo ° Emlﬁﬁ
. 850K, 3K, WGBS
0 %o e = I=E A
O ONA methviation -vel IEREBshFX (TSS200, TSS1500) {uspyRE
memyiation eve HESHNEENFIAEHTKEK

Group * g1 * g2 » g3



m HEERHFXAB RS

1.00
4 ZRET
g5
SIARREA
ors ] read.me
= 7
S35 3k
2
£
g \?"Z(DTECV:BEK:E;:‘PJNW‘S:E!S Limited Al rights reserved 0950-9232/15 @
g 0.50 www.nature.com/onc
o
o
g ORIGINAL ARTICLE
3 DNA methylation in small cell lung cancer defines distinct
disease subtypes and correlates with high expression of EZH2
JT Poirier', EE Gardner'?, N Connis®, AL Moreira®, E de Stanchina’, CL Hann® and CM Rudin'”
025
3,
iERIRE
N
850K, #EIXMIE. WGBS
o ==
TSI

" = G5 Mean Promoter B-value o - #i*ﬂzﬁ'za:Tssz OO*HTSS 1 5 OOHgﬁ‘Z'ii"E



o
~
o]

DNA Methylation Level

0.007

RRtop20REERIILS

<
w
S

e
N
a

[

-

&

[ e

- .
H—

A

-

—— e

' —

cg01943307

cg03823171

€g05476733| o——={ = [ F——

cg07723864

cg08010783

cg08968978

cg08998857

<t
w0
[=2]
o
o©
(=]
™

cg09863149
10655021
10741422
912423123

=]
o

o o

o o o
DNA Methylation Site
Group 2 D =2 X

cg14396421

cg15996480

cg18454133

cg19482261

€g22154364

€g24563691

€g27302255

cg27438067

ERER

g5
SIARREA
® read.me

S5 3

iERIRE
850K, #hIXME. WGBS

b I=E U



Density

TSSEI B RRE I ST { wmn

1e-034

5e-04

-1250

~1000

750 -500
Distance to TSS(bp)

-250

250

SRET
g5
SZERREF
® read.me

S5 3

Oncogene (2015), 1-10
© 2015 Macmillan Publishers Limited Al rights reserved 0950-9232/15

e

www.nature.com/onc

ORIGINAL ARTICLE
DNA methylation in small cell lung cancer defines distinct
disease subtypes and correlates with high expression of EZH?2

EMIRE
850K. #hIXiNF. WGBS

TSR



) =
n ESPEERE (DMR) J oEem

ERER

A 2] A ==
- ® cancer ® norma
o o 1N | AR
2 : oells e 3 e o 25°0. .. ] read.me
c ©o_| 3
§3 SE 3R
z° ORIGINAL PAPER " il csomenismmaiatinsos
o~
= Genome ana.'ysr's Advance Access publication January 28, 2014
" S Minfi: a flexible and comprehensive Bioconductor package for the
= o analysis of Infinium DNA methylation microarrays
o
e
s © ”—__—-/ »)
e —— e e— iEFIRE
5

42233000 42233500 42234000 42234500 42235000 42235500 8 50 K‘ ﬁﬁiﬂu§~ WG BS

TSN
bugphunter%iE%ﬁEIEﬂgﬁﬁﬁﬁgw
Xia



m ERPEXEY (DMR)

) |

=

[ ]
I 3
@ 4y
o=

F=L FLiFRR EREBT

name HEBFR GSTTP1
: = = NM 001039498 NM 015371

annotation HARS., BRARS NR 003081 -
description DMREERMHIEXRER promoter
strand HEIERIHER -
genel HERAKE 6663
chr FERMEE chr22
start DMRASEEIA(IE 24348549
end DMRAVZZIEfIE 24348715
value FEMAEREE (AB) -0.083935488
p.value P{E 0.013294287

i¥: ¥ERES—ITWR—1DVMR (—3KE]) , EALEZER | value| > 0.1, p.value <0.05, description{i
Foromotersl5 ‘UTRIXI, #EEGchr{iFX. YRBBHIBISITHE. Tips: HIRUFMETFiET S 7 A

&=H, UREEIRERESAEIBSSEH.



n EEEECGHSRENEERT VLSS,

PtBRX-A (1307MCGlis)

h
¥
&
S

XS

ARTICLES

| o BLISHED: 5 APRIL 20% | ARTCLE NUMBER 16058 | D 16103

Unique cell-type-specific patterns of DNA
methylation in the root meristem

. . . . 1 Taiji Kawakatsu'>¥, Tim Stuart*, Manuel Valdes®, Natalie Breakfields, Robert J. Schmitz%%,
| < Joseph R. Nery?, Mark A. Urich?, Xinwei Han’, Ryan Lister*4#, Philip N. Benfeys"*
and Joseph R. Ecker'2s+

SRR
850K, fHEkillFE. WGBS

pEI=E 0

od

xady

1. ESRFENWEE
2: MR LTINS RARER S



n FERECGURETHEMN

PtBRX-A (1301CGHIR)

R

— REMIERE> 0.3, INNZUREETREN

T REEEE <03, RSB,

w
x

ds

Ad

od

xady

ERER

SE30
nature ARTICLES

plants PUBLISHED: 25 APER. 2006 | ANTILE MUAMBER 16058 | 1.

Unique cell-type-specific patterns of DNA
methylation in the root meristem

Taiji Kawakatsu'?*, Tim Stuart", Manuel Valdes®, Natalie Breakfields, Robert J. Schmitz'%,
Joseph R. Nery?, Mark A. Urich?, Xinwei Han’, Ryan Lister>*, Philip N. Benfeys"*
seph R. Ecker'2o

ERIE
850K, #hIXNEF. WGBS

TSR



Bl 7 HFRERTREEES, TERARTEREUNR, EERARKPELL. BIERMAFDR<0.01ZFHFARIIE. (4)

R RELERBI LS

ERER

|52
| SZRRRTA
® read.me

S5 3

www.impactjournals.com/oncotarget/ Oncotarget, 2017, Vol. 8, (No. 17), pp: 28990-29012

Research Paper
Genome-wide DNA methylation analysis reveals molecular
subtypes of pancreatic cancer

Nitish Kumar Mishra! and Chittibabu Guda?34

ERLE
850K. #hIXiNF. WGBS

TEHIN
® up %

® down



|
. EEETHACG. CHG. CHHTFRRGHRFELEE  f

» S ZRRT

|52
| SZRRRTA
® read.me

S5 3

www.impactjournals.com/oncotarget/ Oncotarget, 2017, Vol. 8, (No. 17), pp: 28990-29012

Research Paper
Genome-wide DNA methylation analysis reveals molecular
subtypes of pancreatic cancer

||'--‘ Nitish Kumar Mishra' and Chittibabu Guda*?234

s ERERE
MeDIP-seq

e I=E U
MigSRERPEIIER




m BEERFESRCG, CHG., CHHTAREBISRIREEE

ERER

|52
| SZRRRTA
® read.me

S5 3

B New
3 Phywologist

N

g —— = = 5 DNA methylation and gene expression regulation associated
8 2 = — ~ = . with vascularization in Sorghum bicolor
ERA\ \ LV WX JSJ T £
B\ \ NSO ST 71

3\39_ = = 5 W\ .\Z:? I ¥

RN N\ NSOX TS I 850K, HHIKME. WGBS

B\ X TS/

N TT T N\ ¥4 ERHR _
‘%;x;mﬂﬁﬁﬂ “;ff; AR ESR e B R B T
%%' (}“’;.o&-’)g ;; ., m_ ‘ “,, - ' “x: 3\({\61

] a12
23191
9.2 chrne_031978 2c\“"‘-~U



Methylation level

80

60

40

20

1.6
1.2
0.8 1

1.5+

1.0

0.54

cG
| R i
1
W
!
|
. . | , . .
-5 -25 TSS 25 5 75
CHG
[}
1
1
1
I
1
. . 1 . v .
-5 -25 TSS 25 5 75
CHH

5 25 TS 25 5 75

Gene position (kb)

B FEEEREEBTURT

ERER

g5
SZERREF
® read.me

S5 3
group LETTER

control

The DNA methylation landscape of human
early embryos

— 85200
A200F

SRR
850K, #EIXMREE. WGBS

et ]

RNFAICHG, CHHKERNBREMMURERAZ,

BAKERNEETSHRET.




BRI EER J oEem

ErbB_signaling_pathway " MAPK_signaling_pathway —

! ; | SRR

i M s =
~ E i E T i E Fgewtt SZERREF
i ‘ E “ E i E ] read.me

§ i i S

LETTER _

‘ . The DNA methylation landscape of human
E early embryos

LI . ERRE

TGF-bet;m_mspi;;e;hlinngathway . Wptfgga;giimr;gfpfathway 8 50 K‘ mﬁiﬂu ,§~ WG BS

1Fn | " ? IR
§ ! i N M i — = by 4
£ M 5 i 5 == FiaEER




B CGlETiiF2KRYERE{LT

0.6

R-value
o
.

0.2

stream2K

CpG-islands
gene_position(Kb)

downstream2K

samples

M775
M340C
M350C
— MB385C
—  MBE0ER.1
== MBGBC
M1038C
M1042C

=L ipaginy VELES.

ERER

g5
SZERREF
® read.me

S5 3
LETTER

01:10.1038/nature13544

The DNA methylation landscape of human
early embryos

EMIRE
850K. #hIXiNF. WGBS

TSR



Methylation level

0.00

\

B miRNARFEIR(I = LTl SKRYRELT J s
%’ﬁ*ﬁ | SHBIO

L

' ZRER
! 74 AN
] | [ E=ES
I | SERREA
1 I ® read.me
| B /| samples
P |
iy §| v
- I M775
' SE 3R
| i MB40C
|
a/ I I MssoC y HHS Public Access
=y | A o Author manuscript
WV A I | 1 Moa5C ﬁ( Nat Biotechnol. Author manuscript; available in PMC 2018 March 01.
~ | | MBOBR. 1 Published in final edited form as:
II Nat Biotechnol. 2017 September ; 35(9): 872-878. doi:10.1038/nbt.3947.
| | MBEBC
1
| I'||I M1038C An integrated expression atlas of miRNAs and their promoters in
1 M1042C human and mouse
L »,
X iERLE
. £d
1 850K, #HIXMIF, WGBS
I
|
-5 -2.5 1S5S 25 5

TSR

Gene position (kb)



Beta

m SEEENRELEE

10 - iPSCs
MSCs
08 —ar |,
06 d1a |9
—-d21 (=
04 - d28 &
-d3s |17
02
0.0
TSS1500 TSS200 Body TSS1500 TSS200 Body 3UTR
1st Exon
1.0 10
NT5E
08 08
3086 06
2
@04 04
0.2 02
0.0 00
TSS1500 1st Exon Body 3UTR TSS1500 1st Exon Body
TSS200 TSS200
.
- L]
0.6
.
0.4
group
gl
- g2
—= g3
0.24
0.04
Body TSS200TSS1500

IR
9p)

ERER

|52
| SZRRRTA
® read.me

S5 3

LETTER

The DNA methylation landscape of human
early embryos
Hongshan G‘ujul“ Ping Zhul- ;"l\"“_ Rong 1i-*, Bogj:

Junsheng Li iaohu Jin'+*, Xiaodan Shi'~!, Ping Liu'?, Xiao
Xinglong Wu', Xiaoying Fan', Jun Yong"*, Lu Wen', Sunmey X. Xie

01:10.1038/nature13544

x ', Vin,
. Wei i, Yu:
Fuchou Tang"™® & Jie

n Ren', Shenghi Tint2,
anlong Li', Fan Guo',

ERIRE

850K, #H3RMEF. WGBS

TEEI



) =
 EFEEERRETRSH K e

ERER

|52
| SZRRRTA
® read.me

S5k
ARTICLE

Genomic analyses identify molecular
subtypes of pancreatic cancer

ERIRE
850K, #HIRilIEF. WGBS, MeDIP-seq

TEEIN
ZRFRARNFES, ERFESHEZSHEE




m BFHREGSCHITBCNVS R

M3985C

08

04

P e N

-08 -

12 d

e e

etz -
che =

ehel o

ta - A

¥ e

I.' r
IR

chr10 -
ene11
ehriz -
eheid -
chr1a -
ene1s -
e -
ene17 -
chris -
ehr1g -
enez0
che2t -
envzz -

)

SRR

g5
SZERREF
® read.me

S5 3

Acta Neuropathol (2013) 125:913-916
DOI 10.1007/500401-013-1126-5

CORRESPONDENCE

Robust molecular subgrouping and copy-number profiling
of medulloblastoma from small amounts of archival tumour
material using high-density DNA methylation arrays

SRR
850K, 450K

TSR

{85 1
SHBIO



B BFRECEIEREIEEN

50

HCC8010.N 40
HCC8010.T1
HCC8010.T2
HCC8010.T3
HCC8010.T4

HCC8010.T5

£ T I T T
(=] (o] [+} (o] [e] [+}
8 2 Q 2 ol 8
8 2 g 8 2 g
2 3 5 2 2 2
z 3 o 5 =

2 ] 3 E]

fa s 41
SHBIO
SRET
==
| SZRRRLA
read.me
SEX

Intratumor DNA Methylation Heterogeneity Reflects
Clonal Evolution in Aggressive Prostate Cancer

SRR
850K, fEIRiME. WGBS

TEEIRN
RBF SRR R EtRET B EX



m EWAS X tht

6
’ LRER
=t
4
| AR
3 ® read.me
ER-E
’ v
SE 3R
2]
Articles I
.
o LI DNA methylation in childhood asthma: an epigenome-wide @ ™ ®™
Chromosome meta-analysis
! @ ~ (b)

| 1 y . ; ERIRE
~— 850K, ##IKMIF. WGBS

uef | af IR
; SIESHEER

Obsarved —kuolp)
served-~i0g 10

2 4

" Epond-iogulp)



10.0-

—

o N G N o

depth /mapped reads(Millions)

o p oo N
o »n o

o

o »m o o

e o N o
o »w o o o

HERRNESERESRT

Q0110
Input

TBL-1

e e e ot el L-ﬂho—n&m i o e i s & i

TBL-2

pmrr'mter TéS ge'ne
Gene with 5k Promoter region

SRET
g5
SZERREF
® read.me

S5 3

Master Transcription Factors and
Mediator Establish Super-Enhancers
at Key Cell Identity Genes

ERIRE
ChIP-seq

et ]

fHELFIGVEL E(EUCSCE, E|NfElE



) =
B FEEEMENTES A HENE J omm

a0 r—\q\w\_\ MCV152_2

genes

1.00

0.75

[ 0.50

- 0.25

- 0.00

- —0.25

T T
-3.0 TSS TES3.0Kb
gene distance (bp)

- —0.50

-0.75

-1.00

ERER

|52
| SZRRRTA
® read.me

S5 3k

Cell

Olig2 Targets Chromatin Remodelers
to Enhancers to Initiate
Oligodendrocyte Differentiation

ERLE
ChIP-seq

b I=E U



B peakBYIFHIRE]

Brg1 ChlP-seq

55

5.0

oB

BD_\WW\.‘

2.0 TSS TES  2.0kb

TSS TES  2.0Kb
gene distance (bp)

genes

MCV152.2

an

-3.0

T

center  3.0kb
peaks distance(bp)

ERER

==
| SZFERREFH
® read.me

2530

Cell

Olig2 Targets Chromatin Remodelers
to Enhancers to Initiate
Oligodendrocyte Differentiation

ERIRE
ChIP-seq

TEEIN



® ReadsEEE LTS HHE { ora

b N R i 4 ...{.mswuﬂ»gnma%uuh fi

VBT S A A

’

ERER

g5
SZERREF
® read.me

S5 3k

Cell

Olig2 Targets Chromatin Remodelers
to Enhancers to Initiate
Oligodendrocyte Differentiation

ERIRE
ChlP-seq

TSR



m AEHEFRAIpeaks scorefiit

NC-HiK8ac

Peaks Score

L4-HéKac

I L4-HAKBac 7890
0 Shared peaks 22730
T VG- HdKBac 5009

ERER

R
@ read.me

2530k

Cell

Olig2 Targets Chromatin Remodelers
to Enhancers to Initiate
Oligodendrocyte Differentiation

e} = |
ChlP-seq

pE A= Al

R-AR 42 %"}1.1:‘/;\-';,’: 800_820“5086 >i’ \: "/VVVWShblocn



B FSEETSS EFisdepthgitE VELES.

LRER
]
"] P SRR
~\ E] read.me
[
i\ SE R
éj‘l \ Cel
g f '\ Olig2 Targets Chromatin Remodelers
4 I to Enhancers to Initiate
,ﬂ : \\ Oligodendrocyte Differentiation
[
: | )
A \,m‘ﬂ ‘\”\‘. . ,Em Iﬁ E
A Y Whay ™V
. ChIP-seq
—3(I)00 —1;00 TéS 15100 30]OO

gene_position ;E%glﬁ



Normalized Depth(reads/kb)

Normalized Depth(reads/kb)

) =
HEATEEFCpGEA RN EX G readsEEEES T ) e

CpG Islands

-2.0 CGl_start CGI_end 2.0Kb

GeneBody

-2.0 TSS TES 2.0Kb

ERER

|52
| SZRRRTA
® read.me

S5 3

Peer.

ERLE
MeDIP-seq

b I=E AU

Genome methylation and regulatory
functions for hypoxic adaptation in
Tibetan chicken embryos

Yawen Zhang, Wenyu Gou, Jun Ma, Hongliang Zhang, Ying Zhangand
Hao Zhang

National Engineering Laboratory for Animal Breeding/Beijing Key Laboratory for Animal Genetic
Improvement, China Agricultural University, Beijing, China



ARG #4%: 800-820-5086 Mik: www.shbio.cn



