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Q, Explore data

v Select Item development

€.g.. Homo sapiens; human; PRJNA574550; GSM1282353; Spleen; embryonic development; 28472656, Bismark; tp53
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@A Home / Search

Search results forj] development

- Select Item development

Projects (88)  Samples ()  Publications (173)  Tool Collection (2)  Featured DMGs (12)

Projects

Show 5 ~ entries Search: | Mus musculus x
Project ID ° o Title Overall Design Species Tissue/Cell Line Sample Number Related Biological Context
GSE101000 Embryonic to postnatal mouse developmental time course. .. Mus musculus + Hindbrain 2 Health,Development
GSE101023 Embryonic to postnatal mouse developmental time course. .. Mus musculus + Limb 2 Health,Development
GSE101302 Embryonic to postnatal mouse developmental time course. .. Mus musculus + Midbrain 2 Health,Development
GSE101322 Embryonic to postnatal mouse developmental time course. .. Mus musculus + Heart 2 Health,Development
GSE101360 Embryonic to postnatal mouse developmental time course. .. Mus musculus + Forebrain 2 Health,Development

Showing 1 to 5 of 73 entries (filtered from 88 total entries) 1 2 3 4 5 15 MNext
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¥ Display columns L B\ — —
> species Play - BEMETRMetalEE

» Animal Tissue l Select All ‘ Select Default ‘

~ Human Disease Basic Information: Data Resource BioProjectID [vw| ProjectD [vw] Title summary || Overall Desigr] [v| Species [v| Tissue/Cell Line Cell Type Healthy Condition Development Stage

Q. search Disease State !v Sample Number Submitter PMID Submission Date Last Update Date || Related Biological Context
ow HIgh Quality Datasets

£, Cardiovascular system disease
& Endocrine system disease Show 5 ~ entries Download Table Search:
£, Gastrointestinal system disease
- o .
E Hematopoietic system disease -
oo
- . Project ID Title Overall Design . | species Tissue/Cell Line Sample Number LB EEE
£, Immune system disease Context
£ Integumentary system disease
£ Musculoskeletal system disease min sample#
= _ Search Project ID Search Title Search Overall Design Search Species Search Tissue/Cell Line Search Relal
£ Nervous system disease max samples
£, Reproductive system disease
£, Respiratory system disease . hPsC Cell
= - GSE139817 Chromatin dynamics reveal circadian... Whole-genome bisulfite sequencing...  Homo sapiens _ 7 « Differentiatic
&, Thoracic disease + Pancreatic Islet Cell
_ _ _ . Lear
GSE42410 Plants regenerated from tissue... Whole genome methylation maps of..  Oryza sativa Callus 18 + Genotype
+ Breast
_ _ _ _ + lleum . Health
GSE146620 The dynamic methylome of the broiler... Whole genome methylation analysis...  Gallus gallus _ 51
+ Jejunum . Age
= More...
+ Seedling root
_ . . . . . . ﬂ - Genotype
GSE128859 Genome-wide analysis of DNA methylation...  Whole genome bisulfite sequencing...  Zea mays + Seedling leaf 5 Tissue Conm
+ Seedling shoot
GSE138598 Whole genome bisulfite sequencing... Whole genome bisulfite sequencing...  Homo sapiens + Semen 17 + Disease

Note: The project containing several species is shown in multiple rows.

Showing 1 to 5 of 205 entries 1 2 3 4 5 41 Next
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@A Home ' Samples

~ Display columns

Select All Select Default

Basic Information: [w| Sample Name

Sample Characteristic: |(v| Species

Biological Condition: Healthy Condition

Protocol: Growth Protocol
Assessing Quality: |v| Quality Assessment
Analysis:

Genome Version for Mapping

Action:

Treatment Protocol

Data Resource |v

| Tissue/Cell Line

Disease State|

[2] Mapping Rate

Description

Cell Type Source Name

Development Stage

Extraction Protocol

Genome Version for Annotation

v| View in JBrowse (v CpG Island

BioProject ID [+ ProjectiD [v] Sample ID

Construction Protocol

Uniguely Mapping Rate

Experiment 1D Status

Strain Breed Cultivar Sex Age

Genotype Treatment Knockout Resistant Phenotype

Library Strategy Library Source Library Selection

Genome Coverage Cytosine Coverage Conversion Rate

1.2 gN{alimst

Submission Date

Last Update Date Donor ID

Layout Platform

Mapped Read Depth

SRENRAEANFHERAY
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¥ Filter by Quality Assessment @

Mapping Rate 0.8

Genome Coverage
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Mapped Read Depth 20
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MethBank / Data Resources / Samples

Show 10 = entries

Sample Name

Search Sample Name

Mus_Healthy_FacialProminence_E10.5_PooledMaleAndFemale_Rep1
Mus_Healthy_FacialProminence_E10.5_PooledMaleAndFemale_Rep2
Mus_Healthy_FacialProminence_E11.5_PooledMaleAndFemale_Rep1
Mus_Healthy_FacialProminence_E11.5_PooledMaleAndFemale_Rep2
Mus_Healthy_FacialProminence_E12.5_PooledMaleAndFemale_Rep1
Mus_Healthy_FacialProminence_E12.5_PooledMaleAndFemale_Rep2
Mus_Healthy_FacialProminence_E13.5_PooledMaleAndFemale_Rep1

IMus_Healthy_FacialProminence_E13.5_FooledMaleAndFemale_Rep2

Download Table

Description

Search Description

Healthy E10.5 facial prominence...
Healthy E10.5 facial prominence...
Healthy E11.5 facial prominence...
Healthy E11.5 facial prominence...
Healthy E12.5 facial prominence...
Healthy E12.5 facial prominence...
Healthy E13.5 facial prominence...

Healthy E13.5 facial prominence. .

Project ID

Search Project ID

GSE101478
GSE101478
GSEB3041
GSEB83041
GSEB82828
GSEB2828
GSEB2812

GSEB82812

Sample ID

Search Sample ID

GSM2704163
GSM2704164
GSM2192489
GSM2192430
GSM2192025
GSM2192027
GSM2191988

GSM2191930

Species

Search:

Tissue/Cell Line Quality Assessment

IMus musculus

Search Tissue/Cell Line -

Mus musculus

Mus musculus

Mus musculus

Mus musculus

Mus musculus

Mus musculus

Mus musculus

Mus musculus

Face 200000
Mapped Read Depth: 40.3865473204483 + (X ]
Face 200000
Face 00000
Face 200000
Face (X X X X X |
Face 200000
Face 00000

View In
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@A Home Genes

Q, Search

Species Show 10 ~ entries

Mus musculus -

Gene ID Gene Symbol Chromosome Start Position End Position Strand Description

Gene ID
ENSMUSG00000000056 Marf chri1 121237253 121255856 + nuclear prelamin A recognition factor

ENSMUSGO00000000056 [Narf] -

ENSMUSG00000000093 [Thx2] ENSMUSGO00000000093 Thx2 chrii 85832551 85841948 + T-box 2

ENSMUSG00000000103 [Zfy2] ENSMUSGO0000000103  Zfy2 chry 2106175 2170409 - zinc finger protein 2, Y-linked

Gene 5ymbo|

Showing 1 to 3 of 3 entries

Position

Chr -

From

To

Description

c Reset

National Genomics Data Center




MethBank / Data Resources / Genes

A Home ' Genes ENSMUSG00000000056

(s cvswiscommoroa

Gene Information

Gene ID Gene Symbol Chromosome Start Position End Position Strand Description

ENSMUSG00000000056 Narf chri1 121237253 121255856 + nuclear prelamin A recognition factor

Gene Methylation Profiles

Project Samples
Mus_Healthy FacialProminence E13.5 PooledMaleAndFemale Repl
Display 5 ~ records Showing 1 10 5 of 153 mCH in Promoter @ mCG in Promoter mC in Promoter m @ mCG |In Promoter 0.0316
mCH in Promoter 0.0033
mC in Promoter 0.0069
CC CH ® mC in Downstream 0.0201
Sample Gene 0.8 r_%_—“\‘/-o\-c,_ mCH in Downstream 0.0028
Promoter Gene Body Downstream Promoter Body Downstream F ' @ mCG in Downstream 0.8211
mCG in Gene Body 0.7807
Mus_2-cell 0.0119560422527714  0.626662547264011 0.7530317301585 NA NA NA N 0.6 @ mCH in Gene Body 0.0038 |
_ _ B mC in Gene Body 0.0441
Mus_4-cell 0.0113017350837755 0.579317763275653 0.64535563530525 NA NA NA N o —
b = _J|
Mus_E13.57 0.0087554366295551 0.0344120454778789 0.0489086552657125  NA MNA NA N
0.2
Mus_E13.5m | 0.00729374456549388  0.0505642757119329  0.0815433348328125 NA NA NA N
Mus_E8.5 0.0267457897688959  0.687097162894663  0.646527412672875  NA NA NA N L e ——

National Genomics Data Center
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MethBank / Data Resources / CPG islands

@A Home ' CpG Islands

Mus musculus -

Mus_E6.5

High Methylated CpG Islands

The Catalog of Genes Related to Methylated CpG Islands

Show 10 = entries

Chromosome

Search Chromosome

chri

chri

chri

chri

Strand

Search Strand

Start Position

position >

1040116
1162663

1048826

1045688

End Position

position <

1044925

1165204

1049049

1046020

National Genomics Data Center

CpG Length

min cpg length

max cpg length

4809

2541

223

332

CpG Number

min cpg number

max cpg number

347

180

26

Average Methylation
Level

min

max

67.38

67.17

7471

95.19

Genomic Location

Search Genomic Location

Exon

(ENSTO00000379370.7/375790.

exon 4 of 36)

Distal Intergenic

Exon

(ENST00000379370.7/375790,

exon 24 of 36)

Exon

(ENSTO00000379370.7/375790,

exon 15 of 36)

Gene ID

Search Gene ID

ENSGO00000188157

ENSGO00000207730

ENSG00000188157

ENSG00000188157
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4 Home ' CpG Islands

Mus musculus -

Mus E6.5 -

High Methylated GpG Islands

The Catalog of Genes Related to Methylated CpG Islands

Chromosome Distribution

GO KEGG Genomic Location
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20
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Show 10 = entries
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Y
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MethBank / Data Resources / DMR

@A Home ' Differentially Methylated Regions

S ER )
Species ” Chromosome Distribution GO KEGG Genomic Location I * =
Mus musculus -
R
Project”
350
PRJNA244322 [Programming and inheritance of parental X -
DNA methylomes in mammals] 300
Group” 250
Mus_E6.5VSMus_ET.5 X v 200
150
P-Value ™
100
0.01 X -
50
Context” 0
. . A y - _ o " . m
ca x - T S S PG
Y View c Reset
. Show 10+ entes DMR %
BNISERFFELERA
Gene ID “  Gene Symbol Chromosome Start Position End Position Length Annotatior
Min Lengthé#
Search Gene ID Search Gene Symbol Search Chromosome Position > Position < Search Afnotatiol
Max Length#
ENSMUSG00000000078 KIf6 chr13 60623238 6062597 269 Distal Intergenic
ENSMUSG00000000103 Ziy2 chry 2288435 2288526 91 Distal Intergenic
ENSMUSG00000000103 Ziy2 chry 2232008 2232689 681 Distal Intergenic

National Genomics Data Center




MethBank / Methylome Browser

TS EYTAYS
YTFAE
epecies Gene ZEIFTIAE S
Homo sapiens - ENSG00000001497 - Go
ethBa oMo sapie e e elp
10,000,000 20,000,000 30,000,000 40,000,000 50,000,000 60,000,000 70,000,000 80,000,000 90,000,000 100,040,000 _ 130,000,000 140,000,000 150,000,000
Ad
— @ @ Q Q) (c} Q chrx| » | chrX:65055001.66056500 (1 Mb) cofl & ]% N
‘ tracks 65,125,000 65,250,000 65,375,000 65,500,000 05,675,000 65,750,000 65,875,000 66.000,000
{2 Reference sequence Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence Zoom in to see sequence Zoom in t¢
Gene ENSTO0000451184.1 ENST00000233836.5 [+ ENSTOD000454528.1  + ENST00000433173.1  |= ENST00000440433.1  + ENSTO0000439890.3  + ENST00000424241.1  |=»
ENSG00000237971.1 ENSG00000225569.1 ENSG00000237963.1 ENSG00000227534.1 ENSG00000227942.1 ENSG000002318098.4 ENST00000650998_1 -
ENST00000433352.1  + ENST00000422965.1 |+ ENSTO0000615934.1 |+ ENST00000855964.1 |+
ENSG00000231857.1 ENSG00000228158.2 ENSG00000276689.1 ENSTO0000664185.1 L
ENST00000338957.4 - ENST00000430422.1 | ENSTO0000668558.1 [+
ENST00000617377.1 - ENSG00000233833.1
G ene ENSG00000102053.12

ENST00000374804.9
ENST00000374807.9  +|
ENST00000374811.8)  +|
ENST00000469091.1  «
ENST00000484069.1)  +
ENSG00000001497.17

ENST00000429601.1

ENSTO0000360270.7

ENST0O0000426799.1 -
ENSG00000230039.1

ENSG00000237311.3
ENSTOD000456392.1  +
ENSG00000217835.3

ENST00000311910.6  +|
ENSG00000215168.2
ENSTO0000618234.4 -
ENSTO0000621933.1 -
ENSTO0000658740.1 -
ENSG00000274536.7
ENST00000385204.1 |+
ENSG00000284567.1

ENST00000374737.9  +
ENST00000438474.5 |+ ENST00000412866.2  +
ENST00000447323.1 - ENST00000427538.5  +|
ENSTO00000609205.5 - ENSTO0000455586.6  +|
ENST00000609672.5 - ENSTO0000651578.1  +
ENSG00000147065.17 ENSG00000155659.15
=
- - - -
e CpG Island i
Y J
CpG:
Hom_AdrenalGland_53yrs_FemaleVSHom_Healthy_Adipose_3yrs_0.01 6.48144354725?1?6
Hom_Tumor_MCF7_KO_TET2VSHom_Tumor_MCF7_WT_0.01 6.811832439888354
-
0.584293926427446
g - - -
Hom_Tumor_MCF7_KO_TET2VSHom_Tumor_MCF7_WT_0.05 0.446650495750312 0 499003910557635 b6 114324 3088H354 6688178171876
- -
SpeC|f|C DMR 0.402887778997598 0.5227636362904

-
0.584293926427446
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MethBank / Knowledge / Featured DM Gs REEMEASESRENg 2=t L= dTIN ey b g

» Display columns

Select All ‘ Select Default
«| Epi Factor |v| Species PMID Title Journal Publication Year J|v| Library |w| Tissue/Cell Line Sampling Site Cell Type |v| Disease Method [v| Compare Group |v| Condition |v| Featured DMG [« Global Methylation Level
Global Methylation Entrop Non-coding EnrCHment Funcuon
Show 50 - entries Search:
Tissue/Cell Global
Epi Factor Species Library Line Disease Compare Group Condition Featured DMG Methylation File &
Level
Search ... Search ... Search .. Search ... Search ... young vs old Search ... Search ... Search ... -
B The information
_ of differentia... ...
- Disease " Gsoraer
- Develgpment mouse - WGBS - Esophagus L el young vs old Founder mice;F1 offspring;F2 offspring hyper B The information
- Genetics disorder of differentia... ...
* Gstm2 promoter P [l DMRs in young
male pNr-EGFP v
« Age mouse + WGBS - Eye - young male pNri-EGFP vs old maie Purified mouse rod photoreceptors... * Gstm5 promoter P -

pNr-EGFP
Gstm6 promoter P

* ERRFI1 promoter

- Age human - WGBS = Skin - old vs young Ageing no difference -
* LDLR enhancer

- LAXT
. Age human + RRBS « Bone marrow - young vs old Ageing " RUNXST hyper -
* NAPRT1 .
- More
older donner responded poorly to . UHRF1
- Age human + RRBS « Ovary - ovarian stimulation during ART vs Age related loss of ovarian function o TS - -

young healthy donner




MethBank / Knowledge / Featured DMGs

A Home

Disease Network

Bio-contexts Curation

Gene Network

Tissue Sunburst

Search Disease

Search gene

5 ® 8 & & —
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RPM-388M202 . o A ® NmaTCH
'Y INF564 NLRP7  DBysLo
PRSSE 0 ® PuD /S @
RFTIL867623.4 ® Tago
e -8 spare” 2
o
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ZBED3-ASI g \ : o
® ® T)ipe_Zd_labe_t.e'snflellitus‘. MTIx-CREBI ®
HHE.m "y ® oo
Ao @ » KI:N ATPIDA
° 0l )
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@
@5L02A2 | NRaps
® 9o o

Chronic ym, phnl:ygleukemia

o
9 IRX1
o

Gye lodyzplastic syndrome

View in full screen

Print chart

Download PNG image

Download JPEG image

Download POF docurnent

Download SVG vector image

M
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o=
o

Disease
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MethBank / Knowledge / Tool Collection

1.7 NFEWRLETXYBS-seqiERIDMR T LE?

4 Home ' Tool Collection
THRES
Filter Show 10 ~ entries | - | Search:  BS-seq
Name
Accession ©  Name short Description Software Type Gategory 2;;’:;:"" Interface Description
Description DR Unix/Linux
i i i Methylation + Command
1 F Processing and analyzing bisulfite ] - ; ;
differentially methylated regions o MBTO00032 Bi-Seq RIEIELLIGEE + Package/Module . BS.Se Mac OS !lne The BiSeq package provides useful...
a 9 a Window: interface
- Analysis T indows
Software Type
« DNA
Accurate detection of methylated Methylation - Command
- MBTO00040 Bisulfighter cytosines and differentially + Package/Module BS-Seq +  Unix/Linux line Bisulfighter combines the LAST...
Category methylated regions + Analysis interface
B5-Seq = _Iore,
Country/Region Download http:/fepigenome.cbrc. jp/bisulfighter
A7 — | I = g 2NY7
Documentation hitps://github.com/yutaka-saito/Bisulfighter/issues I%E EMEW{E ll.a\} I _n
Operation System Stability Stable
Computer skills Advanced
m Reset IMaintained Yes
Programming Python
Restrictions to use None
Country & Region Japan
i e
l FJAEZR 3 I Host Institution Computational Biology Research Center
Publication Bisulfighter: accurate detection of methylated cytosines and Saito Y, Tsuji J, Nucleic acids research, Volume:42, 31 citation(s) (from EuropePMC,
differentially methylated regions. Mituyama T. Issue:6, 2014 2022-11-25)




MethBank / Publications

A Home ' Publications

Data Resources (78) Tool Collection (480) Featured DMGs (228)

Show 5 v entries Search:

Defiant: (DMRs: easy, fast, identification and ANnoTation) identifies differentially Methylated regions from iron-deficient rat hippocampus.

Condon DE, Tran PV, Lien Y'C, Schug J, Georgieff MK, Simmons RA, Won K.J.
BMGC bioinformatics, 2018-02-05 DOI: 10.1186/512659-018-2037-1, PMID: 29402210
Citations:10 (Sourced from EuropePMC: 2022-11-25)

MB TO00096
Abstract »

Guide Positioning Sequencing identifies aberrant DNA methylation patterns that alter cell identity and tumor-immune surveillance networks.

LiJ, LiY, Liw, Luo H, XiY, Dong S, Gao M, Xu P, Zhang B, Liang Y, Zou @, Hu X, Peng L, Zou D, Wang T, Yang H, Jiang C, Peng S, Wu F, Yu W.
Genome research, 2019-01-22 DOI: 10.1101/gr.240606.118, PMID: 30670627
Citations:9 {Sourced from EuropePMC: 2022-11-25)

Gses2323ffb<omo sapiensilver

MBT000158;
Abstract »

National Genomics Data Center




All related data and processed results are publicly available for download.

M et h Ba n k / D OW n I oa d Note: HTTP download speed may be slow, it is highly recommended that you download the dataset using a dedicated FTP tool (such as FileZilla Client).

FTP: fip:/idownload.cnch.ac.cnimethbank/MethBank4.0

ZIFEIE T EEFTP T

Single-base Resolution Methylomes (SRMs)

T R R R

Methylomes
Species = Tissues/Cell Lines ! Gene methylation profiles Methylated CpG islands (mCpGls) and related genes Differentially Methylated Regions (DMRs)

WIG BED
Ailuropoda_melanoleuca 3 29G 18G 2.7M 30M 91M
Bos_taurus 17 790G 479G 81M 55M 592M
Brassica_napus 3 29G 17G 54M 41M 47M
Canis_lupus_familiaris 2 93G 29G 12M 18M 33M
Danio_rerio 16 166G 103G 65M 23M 21G
Gallus_gallus 5 240G 147G 48M 12M 98M
Glyeine_max 18 46G 592G 122M 946K 57TM
Gorilla_gorilia 2 36G 22G 4.6M 2.0M 13M
Homo_sapiens 92 47T 29T 1.8G 557M 7.8G
Macaca_fascicularis 2 3G 19G 3.4M TT0K -

Naote: The old workflow data of 40 Human SRMs can be downloaded at hitps://download cncb.ac_cn/methbank/MethBank3.0/Human/SRM/Homo_sapiens

Showing 1 to 10 of 23 entries 1 2 3 Next

Human Healthy Consensus Reference Methylomes (CRMs)

0T ARBERRSIRELE

‘ Female(450k) Male(450k) No Sex Message(450K) Female(850k) Male(850k) No Sex Message(850K)

abdominal_adipose_tissue m ﬂ

Tissue

National Genomics Data Center
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MethBank / Tools / Age Predictor
4 Home ' Age Predictor E@iﬁiﬂ“&ﬁﬁ*ﬁlﬁ

Age Predictor is an online tool to estimate methylation age of the sample by three machine learning methods (SVM, Random Forest and Elastic Net). Users can input the idat file, processed data or sample ID of GEO datasets to obtain the prediction results.

Using idat Files Using Processed Data Using NCBI Sample ID i;%:ﬂ%itﬂgmAI‘#

Age Predictor accepts compressed raw data files (.gz format), which contain two files (one for green signal intensity and another for red signal intensity). The Age Predictor will process the raw data using standard lllumina pipeline and return a predicted age.

X 7970376047_R03C01_Gm.idat.gz
& 7970376047_R03C01_Red.idat.gz

File1 (gz format): File2 (gz format):

PN | SRR P | SRS

Age Predictor Result

52.5
The adopted methods and their corresponding predicted ages are listed below: 50 —
SVM: 50 yr [46.36,50.95] 2475 — -
Random Forest: 47 yr [45 50 47 26] a5 -
Elastic Net 50 yr [47 66,51 35] )
e SVM Random Forest Elastic Net

National Genomics Data Center




MethBank / Tools / |DMP

A Home / IDMP E%$E“BEE}]¥ZMQ*EIE

IDMP

IDMP requires working Perl and R, therefore it is a requirement that they are installed on your computer. IDMP will assume that R software is in the working path unless its path is specified manually.

Bm 1. Prerequisite software 1. Prerequisite software and packages
and packages
IDMP requires a working of Perl and R, therefore it is a requirement that they are installed on your computer. IDMP will assume that R software is in the working path unless its path is specified manually.

& 2. Download and install

2.Download and install
@ 3. Usage and options

summary Download: v SRS KEETA 1

3.1 Typical command
Install:

3.2 Command parameters
tar —xzf IDMP_wl.0. tar.gz
3.3 Input file format

[& 4. Result Analysis 3. Usage and options summary

3.1 Typical command
Back to top +

B RERE

IIME_+1.0 —perllir =cript —hedFilel testData/samplel.bed —bedFileZ teztData/zampleZ.bed —gene testData/mmmotation_gene. gff3 —szeqType C:CH:CG —difflev 0.1:0.1:0.2 —upRegion 1500 —
p¥alue 0.01 —fdrCorr ¥ —FRPath /... /R-2.14.2/bin —outDir IDMPresult

IIMP_+1.0 —perllir =cript —hedFilel testDatafsamplel.bed —hedFileZ teztData/zampleZ.bed —gene testDatafanmotation_gene. gff3 —szeqType CH:00 —difflev 0.1:0.2 —upRegion 1500 —pValue
0,01 —fdrCorr ¥ —outDir IDMPresult

IIMP_+1.0 —perllir script —hedFilel testDatassamplel.bed —bedFileZ teztData/zampleZ.bed —gene testDatafsrmotation_gene. gff3 —seqType ¢ —difflev 0.1 —upRegion 1500 —pValue 0.01 —
fdrCorr ¥ —outDir IDMPresult

National Genomics Data Center




MethBank / Tools / DMR Toolkit

A Home ' DMR Toolkit

ERREAXIERRPITTR

DMR Toolkit

DR toolkit is a pipline package for DMRs identification, annotation and enrichment for multiple species. Step-by-step example of its use is provided in Documentation.

Im 1. Prerequisite software and packages
& 2. Download and install

¥ 3. Usage and options summary
3.1 Recommended file structure
3.2 Typical command
3.3 Command parameters

3.4 Input file format

[ 4. Result Analysis
4.1 Cutput of DMRs identification
4.2 Output of annotation
4.3 Qutput of GO enrichment

4.4 Qutput of KEGG enrichment

1. Prerequisite software and packages

DMR toolkit requires the installation of R (version 4.0.5) and bedtools (version 2.28) to run locally. DMR toolkit will work properly only when both R and bedtools software are set up comrectly and added to the working
path.

Identification of differentially methylated regions (DMRS)

—-DSs 2420
- getopt 1.20.3
—bsseq 1.30.0

Downstream Analysis (Annotation, GO & KEGG enrichment)

- clusterProfiler 3.18.1
- tidyverse 1.3.1

- data.table 1.14.2

— enrichplot 1.10.2
—topGO 2.42.0
—~KEGG.db 1.0
-DO.db 2.9

- DOSE 3.16.0

- Rgraphviz 2.34.0

- ChiPseeker 1.26.2

When using clusterprofiler package to do KEGG analysis for some samples, the package may report errors. You can generate your KEGG.db package with the following steps:

BSRERE

National Genomics Data Center




—  BYHRPAECEEERE scMethBank

’?‘ A Home ®Browse ~ ® Visualize ~ == Tools ~ & Download & Documentation

® cMethBank

A database of single-cell methylation maps for human and mouse.

https://ngdc.cncb.ac.cn/methbank/scm/

JNational Genomics Data Center




scMethBank £iE4MERIE

r’ ~\
sequencing Convert failed | Filter low quality and
data reads QC Ayl F remove adaptor |
Download J pas
Data PEEE—— ) 5
\ . Bulid (
roforees | et [ e |
(__genome ) index . 9
N o/

L

Local alignment

Pool replicats

Whole genome |dentify methylation

cytosine sites | levels and downstream
analysis analysis

JNational Genomics Data Center




scMethBank EE2%t11

Speices Projects Samples Cell Types

(@ 2 éb 15 gl 8328 29

'g*s’ .;,‘ Neuron . Cancer (_1\ Ageing

Embryogenesis 4,552 samples 1,202 samples 262 samples

2,093 samples 1 project 1 project 1 project

11 projects

National Genomics Data Center




scMethBank § TA

AHome ®Browse~ ®Visualize~ ®Tools~  XDownload @ Documentation

Samples Region Lollipop DMR Annotation

Genes Region Heatmap Enrichment Analysis

DMRs Cell Cluster Lollipop plotter

wedBvicLIIDANK

A database of single-cell methylation maps for human and mouse.

I,

e.g. GSE566879  4-cellembryo MIloocyte  Hematopoetic Progenitor Cell Colorectal cancer

Speices Projects Samples Cell Types Genes

éb 15 HEIE[ 8328 29 9g,, 67619

@ Embryogenesis Neuron Cancer : Ageing

2, samples 4,552 samples 1,202 samples 262 samples
11 projects 1 project 1 project 1 project

Please cite:

® scMethBank: a database for single-cell whole genome DNA methylation maps.Nucleic Acids Res. 2021, [PMID=3

»” National Genomics Data Center

https://ngdc.cncb.ac.cn/methbank/scm/
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scMethBank / Browse / PI‘OjECtS

& Home Browse Projects

Is

PMID Title Year Journal Datasets Strategy Sample Count Cell Groups (#sample) View Dataset | Link to scRNA-seq database

iscCOOL- ESC(40)

30560925 Integrative single-cell analysis of transcriptome, DNA methylome and chromatin accessibility in mouse cocytes 2019 Cell Res. G5E114822 <eq 766 MIl cocvt X GEM
v I
oocyte(707)
31554804 Ageing affects DNA methylation drift and transcriptional cell-to-cell variability in mouse muscle stem cells 2019 MNat Commun. G5E121436 scBS-seq 260 Muscle st 1260) Single Cell Portal
Muscle stem cell(260)

Decoding aging and maturation related transcriptome and methylome dynamics in mouse oocytes by single cell parellel

2019 - GSE119906 MET- 24 GEN
sequencing technology N = = MIl oocyte(12)
31847873 A KHDC3L Mutation Resulting in Recurrent Hydatidiform Male Causes Genome-Wide DNA Methylation Loss in 2019 Genome Med GSE122872 ccBS-ce 5 p—
o QOocytes and Persistent Imprinting Defects Post-Fertilisation - ° a oocyte(5)
30078558 High-Resolution Single-Cell DNA Methylation Measurements Reveal Epigenetically Distinct Hematopoietic Stem Cell 2018 Stemn Cell GSE95AS <cPBAL 210 .Hema:opoetic Progenitor Single Cell Portal

Subpopulations Reports. Cell{110),
.—|er’|at0pc-r:tic Stem Cell(109)

National Genomics Data Center
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scMethBank / Browse / Samples

’Eg‘ A Home ®Browse ~ ® Visualize ~ 8 Tools ~ & Download ' Documentation

S ImIEHFENSE FRYSR AR ECIFRIES

Q, Filter
Series Organism @ Source ® Cell Type
v Mus musculus v ESC v v
Tissue Development Stage Age Sex®
v v v Male v

Organism: Muz musculus;

Sex: Male;

Source: ESC;

] ) .

" (0>~ Download Metadata Download Data ‘ ﬁ;& F ﬁ

] Sample Accession Series Organism Source Tissue Cell Type Development Stage Strain Disease Age Sex Race Other Fields #More Details

O GSM1370535 GSE56879 Mus musculus ESC Embryo ESC = C57BL/6 = = = - +

O GSM1370536 GSE56879 Mus musculus ESC Embryo ESC - C57BL/S - - - - +

O GSM1370537 GSE56879 Mus musculus ESC Embryo ESC = C57BL/6 = = = - +

O GSM1370538 GSE56879 Mus musculus ESC Embryo ESC - C57BL/G - - - - +
us musculus mbryo = f = = = =

O GSM1370539 GSE56879 M I ESC Emb ESC C57BL/6 +
us musculus mbryo - J - - - -

O GSM1370540 GSE56879 M I ESC Emb ESC C57BL/S +

L National Genomics Data Center




scMethBank
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scMethBank / Browse / Gene Pax9OEREEAE & EHTEIRIFHEMNET

‘il,}‘ A Home ® Browse ~ ® Visualize ~ =8 Tools ~ F. Download & Documentation

Home Browse Human Gene

Gene D Gene symbaol Chr Start End Strand Description Sample Pattern

human v .
ENSGO0000193307 PAXS 14 36657568 36679362 + paired box 9

Showing 1to 1of 1rows

B R R LSRR

GenelD

Gene Symbol @

PAXS
Paosition
chr --select-- v
from to Go!
Description
452 Ex—

v National Genomics Data Center




scMethBank / Browse / Gene Pax9OR EEA[E & BRTEARYAY R E{L KIS

’{Ft A Home ® Browse - ¥ Visualize ~ 8 Tools ~ & Download '™ Documentation
A Home Gene Gene Methylation Pattern ENSG00000198807
Gene Body
[0} = M
Gene average DNA methylation of different cell types
- 0.8
=
@
5
5 0.6 ;
L)
=
=
k] A
e : ; —
@ B g o _ - .
. J - e
& ¥ ¥ ’ = .
w 0.2 oL . |
= »
< .
0 Py S E— i,
& #, . . £ A G M, G
D, %, fas( . Ui, . («‘f,,a e [@J?U Cey Gy S Cey E{-,J,{@ /Ioo(-. L'DDC /!4})0
o Sp oy, "y N6, b, "’745,} ""‘éry "'f‘éfk s M
e o ”:‘Ofy (e} (e} (] (e}
P/;@ e,
%, S
Search =
Sample Series DNA Methylation(%) Cell Type

G5M3153414 GSE?7693 9.90 Colorectal cancer cell

GS5M3153415 GSES7693 18.05 Colorectal cancer cell

G5M3153416 GSE?7693 15.77 Colorectal cancer cell

G5M3153417 GSES7693 25.89 Colorectal cancer cell

G5M3153410 GSE?7693 15.19 Colorectal cancer cell




scMethBank

VB R

2.3 WMAISRISHAZHARZEE

f5gn: /NERRYE4.SFOES. SHIERHREMXE, (DMR)

.ﬁfi%;i?’National Genomics Data Center
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scMethBank / Browse / DMRs

‘flg‘ A Home ® Browse ~ ® Visualize ~ = Tools ~ & Download ' Documentation

@ Home > Browse > DMR

DMRs

Avisual overview of the DMRs (Differentially Methylated Regions) between different two cell groups.

Select one dataset and cell groups, then click the submit button
to generate a DMR overview of your selection.

#1 Organism: Mouse

Selection of Datasets: #£I Project: GSE116165

GSE116165-- [Genome-Scale Oscillations in DNA Methylationd... ~ % Cell Groups: E4.5-83-E5.5
you can select one dataset in database
0 Chromosome Distribution GO KEGG Genomic Location
Selection of Cell Groups:
E45VSESS " Chromosome distribution graph =
you can select any two cell groups 15
=3 - T
3
=4
=
= 5
=}

IR SR EE N AT, o ] . — H . E _ _ =
SHEEERBHDMRE
1 oot o e

w
I}
o

DMR %

Chr Position P Value Differental Methylation Value Annotation Related Gene Ensemble ID Related Gene Symbol Methylation distr

58231802-
hri0 53030 0463 ENSMUSGO0000075046 D
M 58232100 © @Promoter (<=1kb) o +

National Genomics Data Center




scMethBank / Tools / DMR annotation

Differentially methylated regions (DMRs) enrichment and pathway analysis

Organism ® Human Mouse

. z This input has been submitted before. Job |D: 86b82a3407ca71820a836bfb2d30736fb copy
]%;*mw Job will take a few seconds, Tanks for waiting! Or

Input File ©: You can query the results by this job ID later

EﬁA JEEA | SRR
D M R DMR List EﬁA D M R I ist Annotationy? GOy KEGGy

#Example

chrl 8793377 6723562 ® logtransformation absolute value
chrl 9000992 9001174 =

chr1 9431014 9431130 ) ) )
chrl 11656042 11656229 Genomic Element Location Enrichment
chrl 14268679 14268831
chr1 21815768 21815839 5

Analysis

1 DMR Annotation
( Go Analysis

Enrichment of DMRs{log)

KEGG Analysis

-

hg38 ~ &

b,
K3

k)
2y
=~
.
7

& &

G,
2
4,
&7
A

TSS upstream o

w0 1TSS ETHEE )

TSS downstream

i
4
"]
4

2000 Chromosome Start End Annotation Related Gene Ensemble ID

MiFEZEWPIH L

pValue cutoff chrl 1239844 1240086 Downstream (2-3kb) C1QTNF12 388581

0.05 ‘E . chrl 2278181 2278347 Intron (ENSTO0000378536.5/6497, intron 1 of 6) SKI 6497
i) =]
padj cutoff p I chrl 4022604 4022803

Distal Intergenic LINCO1345 105376672

0.1 chrl 5072993 5073049 Distal Intergenic AJAPL 55964

m chrl 5306938 53071446 Exon (ENST00000641871.1/ENSTO0000641871.1, exon 1 of 4) MIR4659 100616421

National Genomics Data Center




scMethBank / Tools / Enrichment Annotation

Gene functional enrichment and pathway analysis

Organism (® Human Mouse

This input has been submitted before. Job 1D: a4fbh5cd7f6bf30e34b425chb49167 2ce copy

Gene List EAIAG e n e Li St Job will take a few seconds, Tanks for waiting! Or
ﬂ-l You can query the results by this job ID later

#Example

ENSGO00000000457

ENSG00000002330

ENSG00000002834

ENSGO0000001561 GOv | KEGGw

ENSG00000001630

’ Gene Ontology Enrichment =
Analysis
. cysteine-type endopeptidase regulator activity involved in

‘ Go Analysis apoptotic process
‘ KEGG Analysis peptidase activator activity
pValue cutoff oxidoreductase activity, acting on paired donors, with inc

0.05 demethylase activity

pad] cutoff

A3
piEI=
peptidase activator activity invelved in apoptotic process
cysteine-type endopeptidase activator activity involved in
apoptotic process

nuclectide diphosphatase activity

14-3-3 protein binding

protein kKinase B binding

0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.01 0.011
p-value
2.
Ontology Type Term pValue FDR
MF protein kinase B binding(G0:0043422) 2.79e-3 8.01e-3
MF nucleotide diphosphatase activity(G0:0004551) 4.31e-3 8.01e-3
MF cysteine-type endopeptidase activator activity involved in apoptotic process{GO:0008456) 4.31e-3 8.01e-3

JNational Genomics Data Center




scMethBank
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Char Priw bt o Pl Defferental MMaethylathon Walue nnnotation Redated Gene Ensemble 1D Related Gene Symibol Mdwt byl atlon distr

.ﬁf;%;i?’National Genomics Data Center



scMethBank / Visualization / Methylation Lollipop

@A Home Visualization Lollipop

Methylation Lollipop

Avisual overview of the DNA methylation pattern of region with lollipop plot.

Step2
'Ill Lollipop Visualization ‘%: tz#t Hg*eﬁ$ (g, \ SA) E4 5 E 5 5
e T AE HYA- 59 . :
Samples selected:
Select Gene Select Region
You have selectedé samples with 1 series and 1 Organism and 1 Cell_type and 2 Development_stage
Chromosome
10 T Sample Accession Series Organism Source Cell Type Development Stage Strain Disease Age Sex
Start End G5M3211748 GSE116165 Mus musculus Embryo Embryonic Cell E4.5 C57BIl/6Babr
58231802 58232100 GSM3211749 GSE116165 Mus musculus Embryo Embryonic Cell E45 C57BI/6Babr
m felond GSM3211750 GSE116165 Mus musculus Embryo Embryonic Cell E4.5 C57B1/6Babr
G5M3211905 GSE116165 Mus musculus Embryo Embryonic Cell ES5.5 C57Bl/6Babr
.y [ e |
%. tz4=EHgEE a x 1] G5SM3211906 GSE116165 Mus musculus Embryo Embryonic Cell ES5.5 C57Bl/6Babr
LT E S ) jEm
Showing1to5of 6rows | § . |rowsperpage ‘ 2

National Genomics Data Center




scMethBank / Visualization / Methylation LO"ipOp
1EEEE: BRI\ E4.5F0E5.57Echr10 $5EDMR_ ENEHRERE .

Samples selected:

You have selectedé samples with 1 series and 1 Organism and 1 Cell_type and 2 Development_stage

Sample Accession Series Organism Source Cell Type Development Stage Strain Disease
GSM3211748 GSE116165 Mus musculus Embryo Embryonic Cell E4.5 C57BI/éBabr
GS5M3211749 GSE116165 Mus musculus Embryo Embryonic Cell E4.5 C57BI/éBabr
GSM3211750 GSE116165 Mus musculus Embryo Embryonic Cell E4.5 C57BI/éBabr
GS5M3211905 GSE116165 Mus musculus Embryo Embryonic Cell E5.5 C57BI/6Babr
GSM3211906 GSE116165 Mus musculus Embryo Embryonic Cell E5.5 C57BI/éBabr
G5M3211909 GSE116165 Mus musculus Embryo Embryonic Cell E5.5 C57BI/6Babr

Showing 1to6of 6rows | 10 » |rows per page

. methylated :’-) unmethylated

Region Methylation Pattern Per Sample

essmzt90s O—OH)—@—@—@ B8.7%
E4, 5 GSM3211906 NaNee

GSM3211905 ’ 100.0%
— - — -
esmztizo O————O—0O—0O0—O 0.0%
ES 5 GSM3211749 oO—CO——0O 0.0%
o
eswatirs O—O—O—0O0—CO0—0O0—O 0.0%

TG IECES
YE6IETES
556 1EZ8G
900ZEEES
00ZETEG
910ZETEG

LOZEZBS
IE0ZETEG
ZEOZETES
0B0ZEEES
180ZETEG
TEOZECES
GBOZEZES

/
/




scMethBank / Visualization / Methylation Heatmap

HE T/ NEE4.5%]E5.57Echr10 25EDMR_ L EAERIE R,

. methylated . unmethylated |:| unknown
Region Methylation Pattern Per Sample

]
&
&

2 Sample ID: GSM3211847
ue Sites:58231954

S National Genomics Data Center




° Lollipop Plotter
®

scMethBank / Tools / LOllipop Plotter

A Web Tool for Lollipop-style Plot for Single Cell Methylation Patterns.

@ Please input your file :

EEN | FEE #Example File 5 E — I
Oryou can paste the text to here: 35\ E[l\{;] {

position 13 1341 13414 134143 1341439 134143991 234143906 334143823 434144036
Oocytel NA 0.0113 0.0291 09108 00652 009222 0519 0.9562 0.0253

ESC1 0.0151 0.0574 0.04%92 0.0251 0.0957 0.0568 0.0396 NA 0.0252

Oocyte2 0.0143 0.0514 00727 00764 00748 0.0686 00219 00739 0.0207

ESC2 0.0148 0.053 09456 0.0162 0.0846 09675 0.0219 0.076 0.0185

Oocyte3 0.9627 09622 0.0763 09563 09868 0.0854 0.9306 0.9405 0.9851

. P, PR P P PR o PR PR +

Methylation file must be a tab separated file with the following structure:

1.Methylation levels must be indicated in percentage (from 0 to 1),

2.The first row must indicate the position of the CpGs [positions can be unsorted).

3.Each row contains the methylation levels for a sample.

4.First column indicates the sample identifier. Each middle column contains the methylation levels for a CpG.
5.Mind that the maximum number of both CpGs and samples to be plotted is 100,

@ Methylation threshold value:

You can customize the threshold or use our default parameters.
Default parameter means CpG sites wiht greater than 0.9 DNA methylation level were considered methylated,
whereas CpGs sites with less than 0.1 were considered unmethylated.

Methylation{<): | 0.1 Unmethylation(=):

@ Plot Setting:

You can customize the plot parameters or use our default parameters.
Dot type parameter determines whether the dots are arranged continuously or discontinuously according to the location information of the site,
Dot size determines the size of the drawing point.

Dat type: Non Proportional =

Dot size: Dot Size:

o National Genomics Data Center




scMethBank / Tools / LOllipop Plotter
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scMethBank / Visualization / Cell Cluster

‘AR EF

®Browse ~ ¥ Visualize ~

‘i'il' A Home

2 Tools ~

& Download

& Documentation

A Home > Visualization Cell Cluster

[ sne plot L;E;quféﬂg
HIRER S

Select Project

GSE116165

Window size

300 bp v

Size

AL

10

I Dot opacity

0 . 1

Biological Condition Color by:

Cell type

Source name

® Developmentstage

Tissue

Genotype

Treatment

Age

t-SNE2

15
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Cell Cluster
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Download FTP:
The FTP urlis convenient for advanced users to download BED files by Sample Accessions.
ftp:/fdowmload. biz. ac. cnfscmethnap/zinglebed/ {Sampletccession} . bed. 2
Example: fip./download.big.ac.cn/scmethmap/singlebed/GSM 1370522 . bed g7
Batch Download:
Cell type 1T Organism 1T SampleNumber 1T
oocyte Mus musculus 707
oocyte Homo sapiens 5
MIl cocyte Mus musculus 71
MIl cocyte Homo sapiens 45
4 cell embryo Mus musculus 36
4 cell embryo Homo sapiens 45
GV oocyte Mus musculus 12
GV oocyte Homo sapiens g
ESE Mus musculus 261
ESC Homo sapiens 22
TE Homo sapiens 140
Carcinoma cell Homo sapiens 578
ICM Homo sapiens 146
S cell embryo Homo sapiens 116
Morula Homo sapiens 88
embryo Mus musculus 238
Blastocyst Homo sapiens 28

Download (.tar.gz)

oocyte Mouse.targz

oocyte_Human.tar.gz

MIl_oocyte Mouse.tar.gz

MIl_oocyte_Human.tar.gz

4 _cell_embryo_Mouse.tar.gz

4 _cell_embryo_Human.tar.gz

GV _oocyte_Mouse.targz

GV_oocyte_Human.tar.gz

ESC_Mouse.targz

ESC_Human.targz

TE_Human.tar.gz

CRC_Human.tar.gz

ICM_Human.tar.gz

&_cell_embryo_Human.targz

Morula_Human.targz

embryo_Mouse.targz

Blastocyst_Human.tar.gz

File Size

71GB

12GB

14 GB

85GB

22GB

17GB

17GB

16GB

57GB

14 GB

101GB

157 GB

102 GB

43GB

30GB

27GB

17 GB
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= SHEBEWEIEE EWAS Open Platform

EWAS Open Platform EEwaAsAtas  JMIEWAS DataHub 8 EWAS Toolkit ~ E¥Documentation & Contact

https://ngdc.cncb.ac.cn/ewas/
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EWAS Altas B4 BRI EWAS Altas (EE%it

EWAS AtIaS@ EWAS Open Platform

A knowledgebase of epigenome-wide
association studies

Associations Traits Cohorts
| Literature Search | o
- Search Access % 'N' 8
— T @ 643,805 | 728 R 3,510
PubMed Europe PMC Basic information
Tissues/Cells Studies Publications

[ Study Curation

Ontology
Extraction Trait mapplng @ 1 99 1 -599 1 002
EEmmE)  Cohor —
Case
Study £ il EFO term

| Association Curation |

Extraction P value Reannotation  Re|ated transcripts
‘ Correlation Pos to TSS

Rank CpG island
Association
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EWAS Atlas / Traits

EWAS Atlas Browse ®®@EWAS Toolkit & Downloads .l Statistics B Ap| m Help ol EWAS Data Hub
GEWAS Opan Platform
Filter Hide€ Traits (727) Probes (301524) Genes (36041) Studies (1599) Publications (1002)
Trait(s)
Correlation:
CpG Istand: [Sheir [ open sea
Gene symbol + Show detail information or genome browser

Promoter/Body

Click on a hyperlink will use it as a search condition

H A

[ ]

a4

v Trait Type #Publications #Studies #Associations Correlations@ CpG Island
1.6-hexamethylene diisocyanate environmental 1 2 32 __—
Probe ID exposure factor [T ———
- X Hypo: 14%
1712 deletion phenatype 1 1 21 ; N
P value rank abdominal obesity phenotype 1 1 14 .—_
from to Gol absolute fat free mass (FFM, kg) phenotype 1 1 250 [ | [
absolute fat mass (FM, kg) phenotype 1 1 250 2 e
Clear all Hidea
acute coronary syndrome non-cancer disease 1 1 9 - -
Position
chr —select—- ~ acute mania non-cancer disease 1 1 1 _
from to Gol acute myelocytic leukemia (AML) cancer 1 2 28 [ | | ]
acute respiratory distress syndrome non-cancer disease 1 1 4 _—-
CpG island (ARDS)
adiposity phenatype 1 3 6 .
Trait type Showing 1to 10 of 727 rows 10«  rows per page ¢ - 2 3 4 5 73
Ontology




EWAS Atlas
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EWAS Atlas / Probes

RS | RBBEA RAY R ELER LE? BB ERIE Te? 45

EERER?

Filter

EWAS Atlas

@EVIAS Open Plattorm

= Browse == EWAS Toolkit X Downloads

Hide<€ Traits: smoking;

Trait(s)

*smoking

® Traits (1)

Gene symbol

Promoter/Body

Probe ID

P value rank

from
Clear all
Position
chr —-select--

from

CpG island

Trait type

Ontology

Tissue

e
-
o Gol
Hidea
~
to Gol

Probes (24095 Genes (12603)

Correlation:
R Concer T o cancer iscae]

4+ Show detail information or genome browser
Click on a hyperlink will use it as a search condition

Studies (85)

Hyper: 2%
Hypo: 87%

Studies C NR: 11%

Probe ID@

£g05575921 53 +

all Statistics B Ap)|

Publications (66)

Behavior

Location

chrs: 373378 +

™ Help i EWAS Data Hub

Related genes (transcript: location)

AHRR

(
AHRR (ENSTO0000316418:
AHRR (ENST00000512529:
AHRR (ENST00000514523:
AHRR (ENST00000510400:

ENST00000505113:

body)
body)
body)
body)
body)

m
= -

CpG islands Related traits

Ster
[Cardovascuor i | AV ity
Coc————m

[ matemal smoking | smoking |
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EWAS Atlas / Genes IUEEIp st EZ=8r=b SENfivaT= Nk th AT Fd =Y
IRMASAHRRERBEMBR, B TraitSAHRREEMBRIE?

EWAS Atlas Browse == EWAS Toolit & Downloads Il Statistics B pp| m Help i EWAS Data Hub

GEAS Opan Platform

Filter Hide€ Traits: smoking;
Trait(s) ® Traits (1) Probes (24095) [ Genes (12603) [ Studies (85)  Publications (66)
* Smoking
Gene symbol Promoter/Body: [ Body |
- Correlation:
e T e e Bahair

=+ Show detail information or genome browser
Jump to other related website
A Click on hyperlink will use it as a search condition

Promoter/Bedy

. A,

Probe 1D
- Most Related traits
Gene ID Location Expressicn #Association Prcmcter!Body Ccrrelations@ #Related Traits [#Asscc\ations)
P value rank
) . o AHRR (+) chr5:304291-438406 584 D 6 smoking (584)
rom o =0 ENSG00000063438
R -
Glear TN ZEEEARIHLEHR vy 0]
12 (2] = = 7
Position
=S
chr  -—select—- v El
ACDB8134 5 (-) chr2:233280528- " %04 S | 36 + smoking (204)
from to Gol ENSG00000204121 233284526
CpG island
vars Oavesirisss |+ 2 S GEEEE -+
Traittype ENSG00000204394 31763730
:
Ontology
ori Qamissicats 4 ve O o+
ENSG00000162676 92952433

https://ngdc.cncb.ac.cn/ewas/browse#study
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EWAS Atlas / Studies BENGIEEN: T = iY==t 45153k
&85 MREAEIFGT, ERNEHAIRIREA

Filter Hide€ Traits: smoking;

Traif(s) ® Traits (1) Probes (24095) Genes (12603) Studies (85) Publications (66)
* smoking

Gene symbol <+ Show detail information or genome browser

Jump to other related website
Click on hyperlink will use it as a search condition

mo oA
Promoter/Body i =
h
Study ID Trait Ontology@ #Associations #Cohorts Source case control
Probe ID ES00080 smoking smoking behavior 5 6+ peripheral blood smoking status
- smoking status measurement
ES00081 smoking smoking behavior 15 2+ whole blood current smokers never smokers
P value rank smoking status measyrement
from to Gol ES00082 smoking smoking behavior 2 2 = whole blood highest pack- lowest pack-years
pack-years measurement years quartile quartile
Clear all Advancedv ,
Details
Stage Platform Tissue Sample size Age(min) Age(max) Age(mean) Age(sd) Male(%) Ancestries Cohort name Description
Initial 450K whole blood 1085 45 65 57.3 8.1 0.54 European ICGN
Replication 450K whole blood 369 - 53 475 71 0.36 Mot reported ECCOPD

Showing 1 to 2 of 2 rows

ES00084 smoking smoking behavior 29 14+ lymphocyte smoking status
smoking status measurement
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EWAS Atlas / Publications BB GGEE 35t A= T-0L e (=g v =11k

EWAS Atlas Browse == EWAS Toolkit X Downloads .l Statistics B Ap| @ Help ol EWAS Data Hub
GEWAS Opan Platform
Filter Hide<€ Traits: smoking;
Trait(s) ® Traits (1) Probes (24095 Genes (12603)  Studies (85) | Publications (66)
% smoking
Gene symbol Jump to other related website
’ - Click on hyperlink will use it as a search condition
#Hy 2~
Promoter/Body
- PMID Title Year Journal Citation@ Datasets
21457905 Tobacco-smoking-related differential DNA methylation: 27K discovery and replication. 201 Am J Hum Genet 328
Probe ID
22492959 Cigarette smoking behaviors and time since quitting are associated with differential DNA methylation across the human 2012 Hum Mol Genet 153
genome.
P value rank 23070629 Demethylation of the aryl hydrocarbon receptor repressor as a biomarker for nascent smokers. 2012 Epigenetics 74
from fo Gol 23175441 Epigenome-wide association study in the European Prospective Investigation into Cancer and Nutrition (EPIC-Turin) identifies 2013 Hum Mol Genet 201
novel genetic loci associated with smoking.
Clear all Hidee 23657504 Epigenomic association analysis identifies smoking-related DNA methylation sites in African Americans. 2013 Hum Genet 8
Position 23691101 Tobacco smoking leads to extensive genome-wide changes in DNA methylation. 2013 PLOS One 291
chr -select-- v
24334605 Smoke-related DNA methylation changes in the etiology of human disease. 2014 Hum Mol Genet 75
from fo Gol
24485148 Differences in smoking associated DNA methylation patterns in South Asians and Europeans. 2014 Clin Epigenetics 86
CpG island 24559495 The effect of smoking on DNA methylation of peripheral blood mononuclear cells from African American women. 2014 BMC Genomics 102 GSEL3045
24704585 CpG sites associated with cigarette smoking: analysis of epigenome-wide data from the Sister Study. 2014 Environ Health 54
Trait type Perspect
Showing 1to 10 of 66 rows | 10 « | rows per page ¢ 2 3 4 5 6 | T7/|>»
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EWAS Atlas / Probes £, SagingtBXAINrTFpromoterXIFAICPG island EFELL,

Filter Hide€ Position Traits: aging;
- ect CpG island: Island;
itis) o e h Promoter/Body: promoter;

Trait(s) ® - . .

from to ol Tissue: blood;

*aging
. Traits (1) Probes (208) Genes (202) Studies (3) Publications (3)
CpG island ®

Gene symbol

Island v

Correlation: IRl GELuLE
Trait type ) . . .
PromaterfBody ® QELE] Cancor | Woncancer disease Betavio

= Show detail information or genome browser

promoter W . ) - ) i
Click on a hyperlink will use it as a search condition
COntology
Probe ID .
Probe ID@ Studies Correlations@ Location Related genes (transcript: location)
Tissue ®
P value rank whole blood . cgzzo20873 | 2+ (NN  ch7- 139025153 + C70rf55 (ENSTO0000468383: promoter)
from o ol CTorf55 (ENST00000481123: promoter)
CTorf55 (ENST00000482181: promoter)
Published year C7orf55 (ENST00000488886: promoter)
Clear all HideA v CTorf55 (ENST00000297534: promoter)
LUCT7L2 (ENST00000541170: promoter)
- CTorf55-LUCTL2 (ENST00000541515: promoter)
Study 1D
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EWAS Data Hub / Home

EWAS Data Hub "3 Probes & Genes Samples == EWAS Tookit X Download .l Statistics @ Help  1li EWAS Atlas

WAS Data Hu b@ EWAS Open Platform

data hub of DNA methylation array data and metadata

Example: cg16867657; DNMT1; 850K; age (year); brain - cerebellum;

Resource Overview
133,672 Samples 1,099 Tissues/Cells
Browse
612 Diseases 257 Fields
e Probes o Genes @ Samples
Recent Updates
- . s
Reference DNA Methylation Profiles (cg16867657) 2022-06-15 New 17820 samples were acded
Tec FraTE T @ Tisslie @ S 2021-06-15 New 218 cell lines were added
2021-06-10 New 40508 samples were added
QAging OAncestry Categories @ BMI 2018-06-27 Three new 550K projects were added
2019-06-08 EWAS Data Hub version 1 was released
@ Cancers @ Other Diseases @ Public EWAS -
Please Cite
s
Other Features + EWAS Open Platform: integrated data, knowledge and
o Normalization 9 Download Documentation toolkit for epigenome-wide association study. Nucleic
Acids Res 2022. [PMID=34718752]
+ EWAS Data Hub: a resource of DNA methylation array -

National Genomics Data Center




EWAS Data Hub £iE4MNERTE

Data Sources

-=u R R R S S R R R R N R S S R R R M R M R R Ry,

National Human Genome Research Institute

(
I D Tcaa
€ ArrayExpress BRI

e AR e R e

el e

- - -

Array Data - Metadata

‘—_------ ------.~ P -N\
s ~
/ ,  Preprocess  ________________ _‘1\\ £ N
| I Signal Extraction |1 Information Retrieval i
I e e e e e e e e e e e e e e e i — — — — — _/I I I I
| | ! '
|
1 Normalization @~ ——=———— - 1 : . o :
[ NI Named Entity Recognition [k
| | Before After } 1 | 1
: I s Balch 1 Batch 1 I I I I
I | Batch 2 . Batch 2 I : 1 1
I g g i | e, P
z 2 | :
: : g £ K | : : Ontology Mapping : - [é&}E%D]
1 | 1
| —_— | |
: I Signal Intensity Signal Intensity : : I I
1 ‘\ Batch effect and probe type normalization I : :
: ______________l_' _____________ [ Controlled Vocabularies I
: 1
: ’ Quality Control >~ y ! : :
1] 1
| o |
: | Probe Filtering Sample Filtering b _ I
\ | (P-value > 2.2E-16) (20% probe filtering) | ’I |‘ Metadata Standardization ’l
W I TS py JRANRY /
‘,. Annotation S EE S EEEEEER
: |
- g : = RS
[ I k=] JJ
' /

N ————————————
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EWAS Data Hub ZEit/RHREiEZGMQN

Gaussian Mixture Quantile Normalization (GMQN)

Methods

To remove the batch effects and other unwanted noise, we develop Gaussian Mixture Quantile Mormalization (GMQN), a reference based method that removes unwanted
technical variations at signal intensity level. GMQN adjusts batch effects as well as bias associated with type |l probe values in 450k and EPIC/850K studies. The principle behind
this method is that the signal intensity of each channel displays a Gaussian mixture distribution. The first component is the background signal which has a mean slightly greater
than 0. The second component is the signal from probes which have been hybridized to input DNA successiully. Variance of the second component is much larger than the first
component because the degrees of hybridization are different among probes.

The object of GMQMN is to rescale the signal intensity to make the two Gaussian component from different array have the same mean and variance. There are four steps to perform
GMQN.

1. Fitting of a two-state Gaussian mixture model to the median values of each type | probe signal intensity from a large single study (GEO project id: GSE1050138). The mean
and variance of two componenis are used as reference for rescaling type | probes.

2. Fitting of a two-state Gaussian mixture model to the input type | probe signal intensity.

3. For type | probes from each component of input data, transform their probabilities 1o quantiles using the inverse of the cumulative Gaussian distribution with mean and
variance estimated from the corresponding reference component.

4. Calculating beta value and normalizing type Il probes on the basis of type | probes using BMIQ.

Citation

GMGQN: A Reference-Based Method for Correcting Batch Effects and Probe Bias in HumanMethylation BeadChip. Fronf. Genet. 2022, [PMID=35069703]
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133,672 257 1,099 @
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EWAS Data Hub / Samples Fﬁzs;iu&l‘f;-lzﬁ

age (year): 30.416@0e1 to 8@.7953973;

EWAS Data Hub ' Probes & Genes = Samples == Download il Statistics @ Documentation X Contact

Example: cg16867657; DNMT1; 850K; age (year); brain - cerebellum;

m sex: M; m tissue: lung; m disease: lung cancer; *ﬁ?éﬁ%

| ) IOV Download Metadata | Download Data \ _FE‘Z \ *ﬁ?%{tl;

Click on a hyperlink will use it as a search condition

EREER

= sample ID Project ID Tissue sample Type® Platform  Other Fields

I« GSM1281077 [ GSES3051 lung disease tissue 450K age (year) 50 disease lung cancer sex M

(%] GSM1281113 [ GSES3051 lung disease tissue 450K age (year) 57 disease lungcancer sex M

u GSM1281147 [ GSES3051 lung disease tissue 450K age (year) 78 disease lungcancer sex M

u GSM1281202 [ GSES3051 lung disease tissue 450K age (year) 67 disease lungcancer sex M

o GSM1281266 [ GSE5S3051 lung disease tissue 450K age (year) 74  disease lungcancer sex M

v GSM2482857 [ G3E94785 lung disease tissue 450K treatment asbestos unexposed  age (year) 70 disease lungcancer sex M  packyears 38  paired id(disease) 1003
e GSM2482858 [ G3E94785 lung disease tissue 450K treatment asbestos unexposed  age (year) 64  disease lungcancer sex M  packyears 66  paired id(disease) 1004
=] ENCSRO50XGE [ ENCODE artery - tibial contral 850K age (year) 37 sex M

¥R https://bigd.big.ac.cn/ewas/datahub/repository

National Genomics Data Center
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EWAS Data Hub / $§ R EREAL T {t——HLIS SR EW

Filter Hide< Probes (77) Genes (68)

| Probe 1D

- HH A
[ -

Ts©@ TS@ Sex difference Ancestry Ancestry
I Gene symbol Probe ID Basic Information (Hyper) (Hypo) Cor(age)@ score@ (Hypen©® (Hypo)@
M ch.18.734816F Location:chr18 37716523 0.950272 0.0056558 0.266682 -0.0126306 0.567678 0.00236195
CpG Island: Open sea
Related Gene:
| Position
ch.4.179413987F Location:chrd 173176993 0.950584 0.0143543 0.120079 -0.00485827 0.7816 0.00954494
chr —-select-- v CpG Island: Open sea
Related Gene:
from to Gol
ch.4.27504789F Location:chrd 27895691 0.950596 0.010786 0172793 -0.00399807 0.3561049 0.00260969
CpG Island: Open sea
I Tissue-specific hypermethylation score Related Gene:
0 “1 cg09425247 Location:chr10 52178225 0.950885 0.0142073 -0.0636153 -0.00349724 0.252067 0.00172077
CpG Island: Shore

Related Gene: SGMS1

| Tissue-specific hypomethylation score
Q22286978 Location:chr19 58858806 0.951478 0.0381678 0.0677108 -0.00994882 0.158318 0.00274152
@ Y CpG Island: Island
Related Gene: A1BG

CTD-2619J13.8
I Correlation with age A1BG-AST

-1 . .1 ch.1.194862R Location:chr1 52289561 0.951522 0.00740018 0.231407 -0.00751737 0.581766 0.00318644
CpG Island: Open sea

Related Gene:
| Methylation level difference between sex (F-M)

A . .1 cg13341720 Location:chr19 6740888 0.951768 0.0126817 0.033887 0.000428855 0.150361 0.00177123
CpG Island: Shelf
Related Gene: TRIP10

National Genomics Data Center




EWAS Data Hub / $§ R EREAL T {t——HLIS SR EW

| cg22286978

Basic Sex  Age  AncestryCategory  BMI  Cancer  Otherdiseases  Public EWAS

Brain parts  Blood cell types

DNA methylation profiles of different tissues
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Cancer name: | hepatocellular carcinoma v
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EWAS Data Hub / ZHRSDNAREACEIS

| cg16867657
Basic Sex Age Ancestry Category BMI Cancer Other diseases Public EWAS

Tissues Brain parts QaiiLL KRS

DNA methylation profiles of different blood cell types
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EWAS Data Hub / ZHRSDNAREACEIS

| cg16867657

Basic Tissue Sex Age Ancestry Category BMI Cancer Other diseases Public EWAS
breast buccal epithelium CD14+ monocyte CD4+ T cell CD38+ T cell kidney leukocyte liver lymphocyte mucosa PBMC saliva thyroid brain - cerebellum brain - dorsolateral prefrontal cortex  brain - entorhinal cortex  brain - frontal cortex
brain - occipital lobe EUEENALLLE brain - frontal lobe brain - superior temporal gyrus
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EWAS Data Hub / ZHRSDNAREACEIS

| cg16867657
Basic Tissue Sex Age Ancestry Category BMI Other diseases Public EWAS
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EWAS Toolkit

EWAS Toolkit @ EWAS Open Platform

a web toolkit for epigenome-wide association study

Enrichment & Annotation Network Visualization
Input File @ #Example File Trait From EWAS Atlas:
SR | REFT ST N
Input Probe ID: Clear Input

Input Job ID:

Vs

#example: vitamin B12 supplementation related DMP (PMID:29135286)
Background: ® 450K O EPIC/850K O Others
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EWAS Toolkit / Enrichment & Annotation

Download Main Results ‘ ‘

Trait v Genomic Location «* Gene Ontology v KEGG Pathway Chromatin State « Histone Modification «* Tissue v Expression Regulation v* Motif v

Trait Enrichment

preeclampsia
alcohol consumption
orofacial cleft
psoriasis
ancestry
atherosclerosis
preterm birth
oral squameus cell carcinoma (0O5CC)
papillary thyroid carcinoma
air pollution (NO2)
multiple sclerosis
primary Sjogren's Syndrome (p5sS)
perinatally-acquired HIV
smoking
down syndrome
systemic lupus erythematosus (SLE)
folic acid and vitamin B12 supplementation
puberty
aging
vitamin B12 supplement
o 5e-26 le-25 1.5e-25 2e-25% 2.5e-25 3e-25 3.5e-25 4e-25

p value
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EWAS Toolkit / Enrichment & Annotation
e e

Trait «* Genomic Location +* Gene Ontology +

Chromatin State +* Histone Modificafion + Tissue v Expression Regulation +* Mofif «*

Vizw in full screen

Print chart

Download PNG image Primary Calls
Download JPEG imape Primary Calls
Diownload PDF document 8 Primary Calls

D load SVIG vector i joukemia Calls

yotubas Calls

MEL Mammary Epethalial Primary Calls

Hala-52 Carvical Carcinoma Call Lina

Dnd41 TCall Lauksmia Call Lina
Splasn

ooth Muscla

Stomach Sm.
Small Intastina

Skelatal Muscla Mala
Right Vantricla

Ractal 5 th Muscla

Ractal Mucosa Do 29
Placenta Amnion
Cwary
Laft Vantricla
Fatal Thymus
Placanta
Fatal Muscla Trunk I
Pancraatic Islats
Fatal Intastina Smal

Fatal Ha:

Fatal Brain Mala
Esophagus

uodanum Mucasa

Colanic Mucasa
Brain_Dorsolateral_Prafrontal_Cortax

Erain Hippocampus Middla

Erain Cingulata Gyrus
Brain Angular Gyrus
Aarta

Primary manonuclear calls from parigharal blood

Foraskin Fibroblast Prim

Cortax darivad primary cultursd naurospharas

il -Illllllh TR

¥ hamatopoiatic stem calls G-C5F-mobilized Mala




EWAS Toolkit / Enrichment & Annotation

Download Main Results | |

Trait + Genomic Location +* Gene Cntology +* KEGG Pathway + Chromatin State +* Histone Medification +* Tissue v Expression Regulation +* Motif «*
=, 2.
Changes
with
Probe Gene Gene Symbol Location Pearson Correlation p Value Tissue Data Source expression
cg04781796 ENSGO0000187730 GABRD body 0217 1.68e-7 brain TCGA-GBM, TCGA-LGG -
DNA metfiylatlon and expression =
20
18
]
]
0 0.325 0.3 0.275 0.4 0.42 0.45 0.473 05 0525 055 0.575 0.6 0.625 0.65 0.575 0.7 0.7 0.75 0.77 0.3 0.525 0.8 0.875 0% 0,523 0.35 0.975 1 1.025
DNA n’e'.'\ula'.ﬂ level
cg10378348 ENSGO00000116251 RPLZ2 body 0.26 3.01e-10 brain TCGA-GBM, TCGA-LGG +
cg05756685 ENSG00000048707 VPS13D body -0.357 1.48e-18 brain TCGA-GBM, TCGA-LGG +
cg13962372 ENSG00000070831 CDC42 body -0.194 3.15e-6 brain TCGA-GBM, TCGA-LGG +
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EWAS Toolkit / Enrichment & Annotation
T

Trait « Genomic Location « Gene Ontology « KEGG Pathway « Chromatin State Histone Medificafion « Tissue « Expression Regulation v Motif «*
[=-| 2
Targets Bi Name@
Sequences 5 Motif
with
) ) pvalue
Name@ Motif p value Motif
Targets
EHF(ETS) QCCA A h l 1e-0 0.226 Sequences
with
SAC i
NFY(CCAAT) A 1e-7 0.141 Background
PN é(;__ Sequences
with

ELF5(ETS) A(I‘g é_ ‘A LI 1e-6 0.134 Matif

ELF3(ETS) AEC B A AAI 1e-6 0.127 0.070

EIf4(ETS) A&ﬁCEE;g 1e-6 0.156 0.101
RUNX2(Runt) EiﬁAC_C_ACAQ%% 1e-5 0.124 0.073

PU.1(ETS) A A AA T le-4 0.083 0.043
it = 1=
EBF2(EBF) QA QIQ(Z:A AA 1e-4 0.138 0.085

T

SPIB(ETS) é:A_:é AA AAQIE: 1e-4 0.051 0.022
NF1(CTF) %EI ( _QQ%QIQCAJA 1e-4 0.070 0.035

Showing 110 10 of 43 rows| 10« | rows per page . - 5 3 4
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EwAS Toolkit / Network Visualization

Enrichment & Annotation Network Visualization

Parameters

Center

body mass index (BMI)|Trait

Number of Layer
01 @2

Max Links per Node

10 30

Correlation Coefficient Formula

(O Based on Supported Publications ~
(O Based on Supported Associations ~
@ Mixed

Network

EWAS knowledge graph
Trait - body mass index (BMI)

maternal smoking

prenatal paracetamol exposure X
fat free mass index (FFMI, kg/m2)

RP11-710N8.2

ic lupus erythematosus (SLE) RP11-734E19.1
RP11460M15.1 AC010872.4
preterm birth \,_ body masslindex-(BMI)
down syndrome ACO{‘%”-W

B'Acute LymphollJlastic Leukemia with t(1;19)(q23:p13.3); E2A-PBX1 (TCF3-PBX1)
i adrenocortical carcinoma, ~ NBPF4
Coefficient Cutoff : ®
— smoking schizophrenia
= |
0 1 papillary thyroid carcinoma
-+~ gene - center trait
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methbank@big.ac.cn

;qngvyentingZOlSm@big.ac.cn
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ewas-user@big.ac.cn
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SpringCloud. SpringBoot, VUEZE—M{RIRSS
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