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EWAS Atlas/ Traits/ Association

' . .
J87NGDC EWAS Atlas Browse ~ X Downloads all Statistics & Curator
L= @EWAS Open Platform
Filter Hide € Traits (884) Probes Genes Studies (1912) Publications (1189
Trait(s)
| | Correlation:
CpG Island: (Y]
= Show detail information or genome browser
Gene symbol . . . . .
| | Click on a hyperlink will use it as a search condition
Promoter/Body
Trait Type #Publications #Studies
1,6-hexamethylene environmental 1 2
Probe ID diisocyanate factor
exposure

17q12 deletion phenotype 1 1

P value rank abdominal obesity phenotype 1 1
from to Gol!

absolute fat free phenotype 1 1

mass (FFM, kg)
Published year
| - absolute fat mass phenotype 1 1

(FM, kg)

PMID acute coronary non-cancer 1 1
| - | syndrome disease

B \p|

#Associations

32

21
14

250

250

https://ngdc.cncb.ac.cn/ewas/browse?target=traits
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EWAS Atlas / Traits/ Causality

(=) Causal Knowledge of Epigenetics and Traits

Filter

Hide€

methylation — trait (3836)

trait — methylation (45)

methylation — expression (10555)

expression — trait (1862)

trait — disease (1193)

| Phenotypes

Trait

CG position

Gene

Clear all

Causation:

=»Red Arrow: Positive Causation
=»Blue Arrow: Negative Causation
Trait type:

% Show detail information or genome browser

Probe ID @

cg08540958

cg19758448

cg19013339

Location

chr17: 32582246 +

chri7: 37828296 4=

chr12: 96052514 &

Exposure @
Related genes (transcript: location)

ACD05549.3 (ENST00000601918:
promoter)
CCL2 (ENST00000624362: promoter)
CCL2 (ENST00000580907: promoter)
CCL2 (ENST00000225831: promoter)
CCL2 (ENST00000582017: promoter)

PGAP3 (ENST00000579146: body)
PGAP3 (ENST00000300658: body)
PGAP3 (ENST00000619169: body)
PGAP3 (ENST00000378011: body)
PGAP3 (ENST00000309862: body)

RP11-410A13.1 (ENST00000626376:
body)
RP11-410A13.1 (ENST00000552554:
body)

NTH4 (ENST00000343702: body)
NTN4 (ENST00000344911: body)

CpGislands Causation @

Other

Shelf

Other

>

=

=

Outcome @
Trait Trait type
Crohris
disease (CD)
Croh's
disease (CD)
colorectal [ cancer |
cancer

Tissue

blood

Method @

wald ratio

inverse
variance
weighted

wald ratio

4

Other information

PMID CpG Related Traits
ER Y onoting [ excreie

36238335

smoking

39215079

https://ngdc.cncb.ac.cn/ewas/browseMR
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53R EiRE 7 IRAS AHRRIEXA A ANBRENZHEX. AZEIRENEREREREML.
EWAS Atlas / Probes

EWAS Atlas = Browse all Statistics B AP = Help ub
@EVWAS Opan Platform
Filter Hide< Traits: smoking;
Trait(s) g Traits (1) | Probes (24095 Genes (12603)  Studies (85)  Publications (66)
smoking
Gene symbol Correlation:
. UETT Concor ] Non cancer disease Bonavior
4+ Show detail information or genome browser
Click on a hyperlink will use it as a search condition
Promoter/Body
=, | A,
w HH -
Hyper: 2%
: Hypo: 87% : ) )
Probe ID@ Studieg C Atipnis- Location Related genes (transcript: location) CpG islands Related traits
Probe ID NR: 1%
- €g05575921 53 +] | chrs: 373378 + AHRR (ENST00000505113: body) Shelf
AHRR (ENST00000316418: body)
AHRR (ENST00000512529: body)
P value rank AHRR (ENST00000514523: body) risk | HIVfaity |
[2topy ] alcoholuse disorder (AUD)
from 1o Gol AHRR (ENST00000510400: body)
Clear all Hides
Position
chr | —select— v
from to Gol
CpG island
Trait type
Ontology
Tissue [ maternal smoking | smoking |

https://ngdc.cncb.ac.cn/ewas/browse?target=traits
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EWAS Atlas / Genes

EWAS Atlas Browse S@EWAS Toolkit & Downloads .l Statistics B Ap| @ Help i EWAS Data Hub
@EVAS Opan Platform
Filter Hide <€ Traits: smoking;
Trait(s) ® Traits (1) Probes (24095) | Genes (12603) | Studies (85)  Publications (66)
*smoking
Gene symbal Promoter/Body: =3
- Correlation:
Trait type: Behavior

=+ Show detail information or genome browser

Promoter/Body ,
Jump to other related website

hd Click on hyperlink will use it as a search condition
#He A
Probe ID
” Most Related traits
Gene ID Location Expression #Association Promoter/Body Correlations® J#Related Traits (#Associations)
P value rank
AHRR (+) Chr5:304291-438406 584 - nm smoking (584)
from to Gol
ENSGO00000063438 maternal smoking (111)
. n smoking cessation (25)
e iZBEEARRABER PR vy o
=4\
Position [N ==
chr | -select-- v % l*llﬁl
AC068134.5 (-) chr2:233280528° F %4 N 36 +
from to Gol ENSG00000204121 233284526
CpG island
_ VARS () cnre 31745255 + 2 S GEEEE -+
Trail type ENSGOD000204394 31763730
:
‘Wemer syndrome (7)
Ontology asthma (6)
(3 cnrr 92540315 + ve S | 6 +
ENSG00000162676 92952433
https://ngdc.cncb.ac.cn/ewas/browse#study I S ()

https://ngdc.cncb.ac.cn/ewas/browse?target=traits
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EWAS Atlas / Studies

Filter Hide€ Traits: smoking;
Trait(s) ® Traits (1) Probes (24095)  Genes (12603) | Studies (85) | Publications (66)
smoking

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

Gene symbol

. A,
Promoter/Body -
W
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 statys 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 - 33 475 71 0.36 Mot reported EOCOFD
Showing 1 to 2 of 2 rows
ES00084 smoking smoking behavior 29 14 lymphocyte smoking status

smoking status measurement

https://ngdc.cncb.ac.cn/ewas/browse?target=traits
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EWAS Atlas / Publications

EWAS Atlas EBrowse ®=EWAS Tookit X Downloads il Statistics B Ap| @ Help ol EWAS Data Hub

GEWAS Opan Platform

Filter Hide € Traits: smoking;
Trai(s) ® Traits (1) Probes (24095)  Genes (12603)  Studies (85) | Publications (66)
smoking

Jump to other related website

Gene symbol
Click on hyperlink will use it as a search condition

e &
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 to 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/|>»

https://ngdc.cncb.ac.cn/ewas/browse?target=traits
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EWAS Atlas / Network

BEETAHRR, F2RL3, MR146BEFERRIFEMSORE. BFIlRE. HIRERE. BRGSUEFXER

Parameters

Center

smoking| Trait

Number of Layer
O1 @ 2

Max Links per Node

10 30

Correlation Coefficient Formula
(O Based on Supported Publications

(O Based on Supported Associations

@® Mixed

Coefficient Cutoff

0 1

papillary thyroid carcinoma

down syndrome
A A

prostate cancer

MIR146B
SNORD4B
GPR15 /
\smoking matemakmoking

smoking cessation
A

educational attainment
A _A

AC068134:5
iy
1gG glycosylation 71t

A
alcohol.consumption
y
Helicobacter ﬂlori infection

HIV frailty
oral squaﬂ‘nous cell carcinoma (OSCC)

cognitive function
A

https://ngdc.cncb.ac.cn/ewas/network

Center
A search for a trait or gene
Trait Type
trait - cancer
trait - non-cancer disease
trait - behaviar

trait - phenotype

L N N

trait - environmental factor
Gene

gene

Nucleic Acids Res, 2019, 2020, 2022,2025 10
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¥, MINARIRE T aging5C7orf55E EF/YpromoterXigkgICpG island R E{LEK,

EWAS Atlas / Probes

Position stee aming:
Filter Hide € Traits: aging;
chr —-select-- ~ CpG island: Island;
L ® Promoter/Body: promoter;
Trait(s) from o Gol Tissue: blood;
aging
CpG island ® Traits (1) Probes (208) Genes (202) Studies (3) Publications (3)
Gene symbol Island v
Trait type Correlation:
Promoter/Body ® v Trait type: ([SIEEd ST
. + Show detail information or genome browser
promoter v ) ) i ) B
Click on a hyperlink will use it as a search condition
Ontology
Probe 1D -
Tissue ® Probe ID@ Studies Correlations@ Location Related genes (transcript: location)
P value rank whole blood ’ cg22920873 2+ ([ 7 139025153 4+ C7orf55 (ENST00000468383: promoter)
o o Gol C7orf55 (ENST00000481123: promoter)
' : CTorf55 (ENST00000452181: promoter)
Published year )
! - C7orf55 (ENST00000488886. promoter)
Clear all Hidea CTorf55 (ENST00000297534: promoter)
LUCT7L2 (ENSTO0000541170: promoter)
PMID CTorf55-LUCTL2 (ENSTO0000541515: promoter)

Study 1D
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APOEERIRIFRIAFRFE. APOB (cgl16306978) HIRECTTEARAIEES [RERAEMNE.

EWAS Atlas / Causality

(:) Causal Knowledge of Epigenetics and Traits

Filter Hide € methylation — trait (2) trait — methylation (0 methylation — expression (undefinec expression — trait (4) trait — disease ((
P2
Exposure
Exposure Outcome Nearby Gene Tissue #SNP MR P OR Beta CI95% SampleSize_Exposure SampleSize_Outcome
cg16306978  Past tobacco APOB blood 6 0.0418122 - 0.00889615
Outcome @ smoking
Past tobacco smoking cg21033440  Past tobacco SIPA1 blood 10 0.00371252 - -0.00965145
smoking
»
Gene 5-},-mb0| Showing 1 to 2 of 2 rows
Exposure Outcome Nearby Gene #SNP MR P OR Beta Cl95% lower Cl upperCl pHEIDI SampleSize_Exposure
MR method APOE.2937.10.2  Past tobacco APOE 6 0.00241735 - -0.0195408
- smoking
C50rf38.6378.2.3  Past tobacco C50rf38 18 - 0.0168451 - -0.00723926
smoking
lear all CTF1.13732.79.3 Past tobacco CTF1 14 - 0.0257384 . -0.00819702
smoking
ILMN_1797893  Past tobacco N4BP2L2 19 - 0.00555182 - 0.00791424
smoking

https://ngdc.cncb.ac.cn/ewas/browseMR
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EWAS Data Hub / Samples 30-80% RIS IR B H R E U A SR EIRA N

EWAS Data Hub ' Probes & Genes  ElSamples = Download il Statistics @ Documentation 2 Contact

Example: cq16867657; DNMT1; 850K; age (year); brain - cerebellum;

age (year): 38.4160801 to 80.7953973; m sex: M; m tissue: lung; m disease: lung cancer;

| B (4~ Download Data \ _Fﬁ \ ¢ﬁ§%1¢ 4

Click on a hyperlink will use it as a search condition

[SHSGES

o Sample ID Project ID Tissue sample Type® Platform  Other Fields m

54 GSM1281077 [ GSES3051 lung disease tissue 450K age (year) 50 disease lungcancer sex M

4] GSM1281113 [ GSE53051 lung disease tissue 450K age (year) 57  disease lungcancer sex M B

g GSM1281147 [ GSES53051 lung disease tissue 450K age (year) 78  disease lungcancer sex M

= GSM1281202 [ GSES53051 lung disease tissue 450K age (year) 67  disease lungcancer sex M Add a filter m
o GSM1281266 [ GSE53051 lung disease tissue 450K el [T R

i GSM2482857 [ GSE94785 lung disease tissue 450K treatment asbestos unexposed  age (year) 70  disease lungcancer sex M  packyears 38  paired id(disease) 1003

C GSM2482858 [ GSE94785 lung disease tissue 450K treatment asbestos unexposed  age (year) 64  disease lungcancer sex M  packyears 66  paired id(disease) 1004

8] ENCSROSOXGE [ ENCODE artery - tibial control 850K age (year) 37 sex M
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EWAS Data Hub / 435SR EX I H—HRISREESREWK

Filter

| Probe ID

I Gene symbol

I Position
chr —-select--

from to

Hide€ Probes (77) Genes (68)

Probe ID

ch.18.734816F

ch.4.179413987F

Gol
ch.4.27504789F

| Tissue-specific hypermethylation score

09425247

0 (1
| Tissue-specific hypomethylation score

@ -’
I Correlation with age

@ @
I Methylation level difference between sex (F-M)

1@ @

ch.1.194862R

cg13341720

Basic Information

Location:chr1g 37716523
CpG Island: Open sea
Related Gene:

Location:chrd 179176993
CpG Island: Cpen sea
Related Gene:

Location:chrd 27895691
CpG Island: Open sea
Related Gene:

Location:chr10 52178225
CpG Island: Shore
Related Gene: SGMS1

Location:chr19 58858606

CpG Island: Island

Related Gene: A1BG
CTD-2619J13.8

A1BG-AS1

Location:chr1 5228961
CpG Island: Open sea
Related Gene:

Location:chr19 6740888
CpG Island: Shelf
Related Gene: TRIP10

TS@
(Hyper)

0.950272

0.950584

0.950596

0.950885

0.951478

0.951522

0.951768

Ts@
(Hypo)

0.0056558

0.0143543

0.010786

0.0142073

0.0381678

0.00740018

0.0126817

Cor(age)@®

0.266652

0.120079

0172793

-0.0636153

0.0677108

0.231407

0.033887

Sex difference
score@

-0.0126306

-0.00485827

-0.00399807

-0.00349724

-0.00994882

-0.00751737

0.000428855

Ancestry
(Hyper)®

0.567678

0.7816

0.361049

0.252067

0.158318

0.581766

0.150361

Ancestry
(Hypo)@®

0.00236195

0.00954494

0.00260969

0.00172077

0.00274152

0.00318644

0.00177123

https://ngdc.cncb.ac.cn/ewas/datahub/exploration
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EWAS Data Hub / 45 R EHLiTf—RAUs S mEl
| cg22286978

Basic Tissue Sex Age Ancestry Category BMI Cancer Other diseases Public EWAS

B Brain parts  Blood cell types

DNA methylation profiles of different tissues
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https://ngdc.cncb.ac.cn/ewas/datahub/probe/cg22286978
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EWAS Data Hub / {5FHPENITFE—EHSESREN

Cancer name: hepatocellular carcinoma

0.8

0.6

0.4

0.2

liver

hepatocellular carcinoma

O cCase
O cControl

0.5

Survival Probability

0.25

peripheral blood mononuclear cell T cell

Survival Curves (p=1.038e-2)

1 2 3 4 5 ]

survival time (years)

-

— Methylation level >= 0.64 (n=183) — Methylation level < 0.64 (n=178)

24

& ENSGOO0OOO1Z21410
22 ENSGO0000268230
B ENSGO0000268895

20

-
1= -
=
=
o= &
=
o -
14 L |
-
-
12 - -
-
*
10 -
8
o oo

DNA methylation changes with expression

-
oo ® - -
- - et .. L ".'. ﬁ’ go. i%. .:. :O:. .’. O. ™ :.
- - Ce 2°* ©° oo :s. - .;‘ %0:}° ”:.:
- 30‘“ - ; .. 3- - ‘J! “2.... 5..‘ -
- P, ava” q B a8y - -
- .( = o -. N < = -
L > éi‘: L ==y < . 2 ™ -
- P - e g B ‘i -
- R Py - o AT e e
= g™ & m — = | 1 - —-—
? - --- - -l ”‘ T 4&-’.; L]
- - - - - m gt = e
- P - e a -‘ - -
- - -
- « - -

Methylation lewvel




EWAS Open Platform-EBhig =i

.LIJ
1l

|
bas

HIZIRSE

¢ =~ HlERRG: MAEEXRFRREMCARINE

REHEE

= 8 F i3 o BMI g E X
A e Al Ix BmoE ® H
1= 1= th R

=1t

131

"=k

?



EWAS Open Platform-EBhig&if

EWAS Data Hub / Z#Z&DNARE(LEE
J cg16867657
Basic Sex Age Ancestry Category BMI Cancer Other dizeases Public EWAS

Tissues Brain parts QaiiLL KRS

DNA methylation profiles of different blood cell types
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https://ngdc.cncb.ac.cn/ewas/datahub/probe/cg16867657
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EWAS Data Hub / Z1E5SDNARE(LEE

Basic Tissue Sex Age Ancestry Category BM Cancer Other diseases Public EWAS
breast buccal epithelium CD14+ monocyte CD4+ T cell CD8+ T cell kidney leukocyte liver lymphocyte mucosa PBMC saliva thyroid brain - cerebellum brain - dorsclateral prefrontal cortex brain - entorhinal cortex brain - frontal cortex
brain - occipital lobe ELUUEEAALLLE brain - frontal lobe brain - superior temporal gyrus
KRR
DNA methylation changes with age Iél? E =
1
Female
0.3 Male
y=0.006x+0_322 r2: 0.86529
y=0.006x+0_317 r2: 0.86379 .
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Basic Tissue Sex Age

Ancestry Category

EWAS Open

RSDNABREERE

Cancer Other diseases

l

EM

Public

Platform-BhiZ&1)

EWAS

Cancer name: | acute myeloid leukemia

acute myeloid leukemia

® ENSCO0000197977
ENSCO00002
[
-
® ° oo
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5 e
s e

e
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Survival Curves (p=1.047e-3)
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’ EWAS ToolKit o cvas open o

a web toolkit for epigenome-wide association study

Enrichment & Annotation Causal Network Visualization Network Visualization Correcting Batch Effects - GMQN 2.0

Input File @: #Example File Trait From EWAS Atlas:
SRR | R

Input Probe ID: Clear Input m

Input Job ID:

- [E=]

#example: vitamin B12 supplementation related DMP (PMID:29135286)
Background: @ 450K O EPIC/850K O Others

https://ngdc.cncb.ac.cn/ewas/toolkit
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Enrichment & Annotation Causal Network Visualization Network Visualization Correcting Batch Effects - GMQN 2.0

Using methylated signal value files

Input m File ©:
[ smigsris | Rt BA T

Input um File ©:
[ sl | Rt

Background: ® 450K O EPIC 1.0 (850K)

Using project ID

Input NCBI or TCGA Project ID:

O EPIC 2.0 (935K)

# Example m File

# Example um File

Input Job ID

QGol

https://ngdc.cncb.ac.cn/ewas/toolkit
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EWAS Toolkit @ EWAS Open Platform

a web toolkit for epigenome-wide association study

EWAS Open Platform-TE({&H

Job ID: 1b8e05ccecd3f17116d7d11410313db | copy |

You can query the results by this job ID later

Download Results

Gmgn v

cg18478105
cg09835024
cg14361672
cg01763666
cg12950382
cg02115394
€g25813447
cg07779434
cg13417420

cg12480843

GSM5785386
0.106
0.223

GSM5785387
0174

0.075

0.944

0.951

0.984

0.31

0.593

0.561

0.374

0.168

GSM5785388
0.084

0.191

0.943

0.927

0.96

0.336

0.032

0.257

0.531

0.03

GSM5785389
0.114
0.207
0.946
0.939
0.976

0.402

GSM5785390
0.077

0.196

0.932

0.92

0.99

0.344

0.58

0.564

0.379

0.112

https://ngdc.cncb.ac.cn/ewas/toolkit
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| EWAS ToolKit o cvas open o

a web toolkit for epigenome-wide association study

Enrichment & Annotation Causal Network Visualization Network Visualization Correcting Batch Effects - GMQN 2.0

Input File @: #Example File Trait From EWAS Atlas:
SRR | R

Input Probe ID: Clear Input m

Input Job ID:

B o= |
#example: vitamin B12 supplementation related DMP (PMID:29135286)
Background: @ 450K O EPIC/850K O Others

https://ngdc.cncb.ac.cn/ewas/toolkit
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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 Expression Regulation « Motif «*

Trait Enrichment

preeclampsia
alcohol consumption
orofacial cleft
psoriasis
ancestry
atherosclerosis
preterm birth
oral squameus cell carcinoma (OSCC)
papillary thyroid carcinoma
air pollution (NO2)
multiple sclerosis
primary Sjogren's Syndrome (pSS)
perinatally-acquirad 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

https://ngdc.cncb.ac.cn/ewas/toolkit
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EWAS Toolkit / Enrichment & Annotation

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

Vizw in full screen

Print char:

Dawnload PNG image

Primary Calls
Daownload JPEG imape Primary Calls
Dewnload POF document o Frimary Callz

o load SVG vector i Jaukamia Calls
tubas Calls

i@ Primary Calls
Hala-53 Carvical Carsinoma Call Lina
Cnd41 TCall Lauksmia Call Lina
Splaan

Stomach Smooth Muscla

Small Intastina

Skalstal Muscla Mala

Right Vantricla

Ractal Smoath Muscla

Ractal Mucosa Danor 29

Placanta Amnion

o

Vantricla

oy

La
Fatal Thymus
Placanta

Fotal Muscla Trunk I
Pancraatic Islats
Fatal Intastina Smal
Fatal Haart
Fatal Brain Mala
Esophagus
Dusdanum Mucasa
Colanic Mucasa

Brain_Dorsolateral_Prafrontal_Cortax

Brain Hippocampus Middla
Brain Cingulata Gyrus

Brain Angular Gyrus

Aorta

Frimary mananuclaar calls from paripharal blood
Foraskin Malanocyts Primary Calls skin01
Forsskin Karatinocyts Primary Calls skin02

Foraskin Fibroblast Primary Calls skinD1

Cortax derived primary cultursd neurospheres

il *III-IIN& L BRNIE B

Primary hamatopoiatic stam calls G-C5F-mobilized Mala

https://ngdc.cncb.ac.cn/ewas/toolkit
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EWAS Toolkit / Enrichment & Annotation

Trait « Genomic Location « Gene Ontology « KEGG Pathway + Chromatin State « Histone Modification +* Tissue v Expression Regulation v Mofif «*
HH A
Changes
with
Probe Gene Gene Symbol Location Pearson Correlation p Value Tissue Data Source expression
cg04781796 ENSGO00000187730 GABRD body 0.217 1.68e-7 brain TCGA-GEM, TCGA-LGG -
DNA methylation and expression =
0
18
10
8
0 0.225 03 0.275 0.4 0.45 0.475 0.5 0.525 0535 0.5 06 0625 0.65 0.675 7 0.75 0.8 0.825 0.8 0% 0.9235 0.5 0.975 1 1.02
DMNA methy Ia'.ic_n |evel
cg10378348 ENSGO00000116251 RPL22 body 0.26 3.01e-10 brain TCGA-GBM, TCGA-LGG +
cg05756685 ENSGO00000048707 VPS13D body -0.357 1.48e-18 brain TCGA-GEM, TCGA-LGG +
cg13962372 ENSG00000070831 CcDc42 body -0.194 3.15e-6 brain TCGA-GEM, TCGA-LGG +

https://ngdc.cncb.ac.cn/ewas/toolkit
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EWAS Toolkit / Enrichment & Annotation

Trait Genomic Location + Gene Ontology KEGG Pathway + Chromatin State +* Histone Modificafion +* Tissue + Expression Regulation +* Moif +*
[=-] 2-
Targets g @ nName@
Sequences § Motif
. W\IIjI p value
Name@ Motif p value Motif
B Targets
EHF(ETS) CCA A B ;E 1e-0 0.226 Sequences
with
SAC Mot
NFY{CCAAT) A le-7 0.141 Background
£ AE Sequences

ELF5(ETS) AQS A ‘_A LI 1e-6 0.134 ;-.1otrr
= ACL

ELF3(ETS) A%‘CA AAAI 1e-6 0.127 0.070

Ef4(ETS) AETICCI Tg 1e-6 0.166 0.101
= — Eé

RUNX2(Runt) ET(%&ACCACAQ‘%g 1e-5 0124 0073

PU(ETS) A A AA T 1e-4 0.083 0.043

EBF2(EBF) %ATI:;QQ%A - E-Aél 1e-4 0.138 0.085

— S = Ll e
SpiB(ETS) ‘IAEAA A :EAAAI 1e-4 0.051 0.022
EE=TACX =

MF1(CTF) C(‘ET Qégczgccéi 1e-4 0.070 0.035

SC LI, AT

Showing 110 10 of 45 rows 10« | rows per page --2 i 4 5 y

https://ngdc.cncb.ac.cn/ewas/toolkit
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Network Visualization

Enrichment & Annotation Causal Network Visualization
Parameters
Center
body mass index (BMI)|Trait v

Number of Layer
O1 @2

Max Links per Node

10 30

Correlation Coefficient Formula
(O Based on Supported Publications

(O Based on Supported Associations

@® Mixed

Coefficient Cutoff

—

0 1

Network

Caorrecting Batch Effects - GMQN 2.0

EWAS knowledge graph
Trait - body mass index (BMI)

maternal smoking

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

RP11-710N8.2

systemic lupus erythematosus (SLE) RP11-734E19.1
RPH.450M15. AC010872.1
preterm birth *, body masslindex.(BMI)
down syndrome AC@gZ‘l-w

B'Acute Lymphoblastic Leukemia with t(1;19)(q23;p13.3); E2A-PBX1 (TCF3-PBX1)

adrenocortical carcinoma NB.PH

smoking schizophrenia

.
papillary thyroid carcinoma

l -~ gene - center trait ’

https://ngdc.cncb.ac.cn/ewas/toolkit
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EWAS

Click here for Intelligent Q&A!
Your smart assistant awaits
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Q New Chat English
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[ The methylation status of the ...
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Clinical Epigenetics

EWAS Atlas J9KnowYourCGTEUBH T RS
TERY LIRSz IE

Science Advances

Association of blood-based DNA methylation of IncRNAs with Alzheimer’s

KnowYourCG: Facilitating base-level sparse methylome disease diagnosis

interpretation

knowledgebases in KYCG using the testEnrichment function. For human trait associa-
tions, 1067 EWAS studies were curated from the literature and EWAS databases [EWAS

the trait-associated CpG probes with each array platform.

Functional potential analysis

To explore the relationship between diagnostic IncRNAs and AD, we performed several
functional enrichment analyses. First, the DNA methylation CpGs were linked to the trait-
related CpGs identified by epigenome-wide association analysis (EWAS) from the EWAS
atlas [17]. We further identified IncRNA target genes to infer the potential functions of

A Data sparsity § %
Low """ High Traditional KnowYourCG &
Genome coverage (#CpGs) Gene-centric CpG-centric § g
025M 0.5M 1M 2M 4M 8M 16M 32M =
Deep WGBS Sparse data (array, % k4 b 4
o 1oo0x RRBS, low-pass/ ,:4”
o< RRBS single-cell BS-seq)
273 100« Infinium BeadChips Deep WGB! A ‘7:\&
238 e % N
2o oai 3 st
FE- Capture-panel NGS Missing value 2
% S Low-pass NGS Clean DMR d '{“pu‘a"(’"/f %
2 qg; 1x S a3 ata aggregation Oy - o, 9, ST Fice
g5 SCIMETV3 T 00000305,
3= o SpatiaDMT ~ ONT flongle : 20903,
<} [EORCY "
S ENsGe000301 L
Gene link Sparse  Dirty DMCs i %,
¢ ~l A DMCS sy ae @ F & 5 rs
N y- .
) i & '
Comprehensive CpG knowledgebases l T 2 LTI LL o i f .
r s s L
= -
Chromatin state Intergenic Measurement Local context ¢ ) i ~ 4 ’ﬁtk
N7 );ﬁ regulation/ artifacts Gene set Vectorized CpG set & s, a,
o t bt ©-0@-00-0 fiem enrichment enrichment analysis g - A e
HaKomeg transcription <l < with universe control i 3
ERV, LINE, satelites... factor binding ©@Trfmmfly, T8 11t s 9 Y
[REC AT R o~ e \_.,\‘“(, @ Z =
o, THIT mETT A1 Cell identity i -
3D interaction /8&2“\ T l l e %
B ‘-%’; ) Gene Ontology Comprehensive CpG FE =8 B
T AN enrichment knowledgebase testing L=~ 2 ‘.g
& \

of both genic, intergenic
biologies and artifacts

Mk R —HSH/RRSEIFEZTIERNINCRNA, ETF I HSEERNZHT
=4, AADHTRIRHRZHRM T MR BEEDITEY, FBRRTERE&E
B FHE, linical Epigenetics (2025)

E?%i&ﬁﬁ%)%ﬁﬁﬁﬂ’\]DN—Aﬁ%%%ﬁ)ﬁ’iﬁ@ﬁ”” , BT RIRICECEERNIRE,
BRI SRMIR P ENEE, AEDFN AR PR D #
Science Advances (2025)
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AERMZSANERAORRSEFRIRUBARBIRES R EEEZIE

HTSR=E ABDNAREWEIESE) I HTSR=E ABDNAREWEIESE) I
BB ARE{CIEMEEL OSMI DNA FRE(VARIERREIMethyIGPT
O RETEMEE, RAPRRE T RRIEESHNESICNFILIE A O HUEGRE70%RY NiFESPRESERE, AR EANFHRI A
O WAFTTEENERRE, EHE 7 MUETHENER O BEBRARFHUETIERENENENE, B 7 inARNAEED
_odl datai . Imputing missing/masked DNA methylation value i
| :7 methyl®PT i
b ¢ . ) © 0 i

Residual (Predicted - Actual)

05-
1.0" ‘ s I ) : ‘
0.0 02 04 06 08 10 i
9 A Ground Truth DNA Methylation
ERNZAERBIF4E TRMSE = 027130 HIEIMEE RERD R EIREMEFTN (Pearson R=0.929)
(95%RI{S[X[5/90.2696220.2730) bioRxiv 4:2024.10.30.621013 (2024)

BMC Bioinformatics 31, 26:143 (2025)



Title: ldentifying the Potential Roles of PBX4 in Human Cancers
EWAS Open Platformmpﬁmiﬁu 3 Based on Integrative Analysis.

PBX4 RS 5ZHRIEEIEITIIER HOX BEHRVIERIEEIEF, RIEIRERAEPBX4 FNKFESSMRREIEX,
(BZFEAERPBX4 BWEBARMARE, AL, {EE7E33MEETRIAIT T PBXAEXRANZENITLARNRREERT
{EFE.

Heh, FEBYERAFEREWAS Open PlatformfaAREHLRARIDNARZE ST EEHAREEFRIEFDITE,
RUPBXANRENEEREESER. k. fb. SMFARF, BEhtE (BLCA) . FLERE (BRCA) | LiifE
(HNSC). &% (KIRP) 70 iR (LUAD) BY PBX4 ERENKIFEARIEEEHER.

A rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr (body) D 111111111111111111111111111 E PEX4 - TS5200-Island—cg26466323
I BLCA ‘ BRCA
ey, ;_I w0 g .
- i I
F PBX4 - Body-Open_Sea-cg11804775 G on-Island—c: 90
HNSC ‘ I \ = KIRP
H PBX4 - Body-Island-cg149116! 90

K

, LUAD

Song et al. Biomolecules. 2022




EWAS Open Platform Il 4 Title: DNA methylation rates scale with maximum lifespan
P mpﬁmﬁ‘” across mammals.

DNARE{ZERFCHIEHR AN 2 SRZ IR GGEX, BiIEMREIBHNXR. (FEAAXT—
T3 BRI E s PR TERTER M RIREMNE, BIEEERAEWAS Open Platform RESRIZEREIXH
RISRIRZERELFRIDNARE(ENR, (FEKIL, DNAREWRSEASmENHER. REWEHERAIESHRL
SR A5 RYELIRE X

f . ‘\ . . . s
Data curation Removing lifespan Calculation of methylation rates
. Slope =-0.06 (95% CI1-0.16 to 0.04)
G' Remove outliers ) biases 5. For each pair, calculate the median rate ratio 0.3 R? = 0.05 .
3. Order species by sampled .4 CoG 1 Slope=a Calculate for all =
age range and then look at Py ¥ i;fz included CpGs =2
ol neighboring pairs == =
PC2| —oputliers : g - =b/a : 2z %
Increasing sampled age range M . * +Slope=>b 1 e
\\ . 1 S 0.1
. o Y 1
- - E
PC1 L b @ = Median rate ratio P
(2. Trim developmental ages) Age g
*—*>'~f 4.Trim data to the same age 6. Calculate the cumulative rate ratio (CRR) for each & -0
o range in each pair species (i.e., median rate compared to baseline species) 9
: — A~ CRR . T T . T T —
M . “lL 15 ’_ - )“\: 1% 0.05 * 0.6 050 075 100 125 150 175 200 225
1>& ! > CRR =1 (baseline) CRR=1x0.05=0.05 - 0.03 Log:o(Maximum lifespan (years))
1
' Age *" 'w Median rate ratio Median rate ratic
\_ _/4 =0.05 = 0.6

whale (Delphinapterus leucas) dataset at GSE164465%', and human (Homo sapiens) skin
dataset from the EWAS datahub Download page (“tissue_methylation v1.zip” file)*.

Samuel et al. Nature Aging. 2024



EWA n Platform | Title: DNA methylation signature of chronic low-grade inflammation and
S Ope EITO mpﬁm;ﬁj 5 its role in cardio-respiratory diseases.

I C REEEAFSAMEESPRASWAER, BRBXTETER, (FEER 22,774 MIUBIT C RAE
AT T RME R EEIRE SRS, RPN ATRREER, FHAESERR.

S, {EEEEEAEWAS Open PlatformsPES S HURUATRES, RICRABEHEXANTFRCERSEM, RIE,
SR BE SR O AR PR ERFE R EEE, S NERMT CRUENAS SRR T
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123 % 25l c | ot hy 00000 o| gi0o
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positive association M in CpG island —— N o“ O“ \6‘,3‘.?}@{0
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»)
oqc:,\“

We also studied the overlap between CRP-associated CpGs and published gene lists in GWAS and
EWAS catalog (Supplementary Fig. %; Supplementary Data 2°, 21, 22), Comparing the CRP signature to
published EWAS results™ we found significant overlaps to BMI, smoking, inflammatory diseases, and
cancer-specific published gene lists (Fig. 4C; Supplementary Data 2* and 22).

Matthias et al. Nature Communications. 2022
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FEERIA B R URIREHIEER,
1 BIEPRIR R BRI B R B SHY MK,

C Enrichment far genomic locations (119 CpGs)
Relation to 1stExon
gene. JUTR
5UTR

Body :|
Intergenic |
TSS200
T331500
Island | | I
MNorth shelf
North shore |
Open sea
South shelf
South shore

Relation to
Cp@ Island:

log,OR

Fig. 2 | The location of the 31 DKD-associated CpGs in the minimal model

(7= 9.9 »x 10°°) in relation to the CpG island (a) or the gene (b) and enriched/
depleted genomic lacations for CpGs with p < 1.0 x107% in the meta-analysis
minimal model. Locations in panel a and b were retrieved from llluminas Infimium
MethylationEPIC 1.0 B4 Manifest file. The genomic enrichment analyses in panel
¢, including DKD-associated CpGs with a p <107, was performed within the web-
hased EWAS adas platform. Significant results (p < 0.05) are denoted by darker
shades. Enriched regions {orange colour) were Open Sea (p=5.5 = 1073}, and
depleted regions (purple colours) were TSS200 {(p=1.4 x 107%) and Island (p= 2.8 =
107). The EWAS toolkit uses the Weighted Fisher’s Exact test {two-sided) ta com-
pute p-values. DKD Diabetic kidney disease, 755 transcription starting site, UTR
Untranslated region.

a

alkali metal ion binding
transferase activity, transferring P-containing groups
kinase activity
response to biotic stimulus
rezponse to other organism
response to external biotic stimulus
immune system process
potassium ion binding
T cell costimulation
Iymphocyte costimulation
regulation of organ growth
response o external stimulus
muscle cell proliferaton
transferase activity
defense response to other organism
acidic amino acid transmembrane transporter activity
phosphotransferase activity, alcohol group as acceptor
rezponse to bacterium
immune system development
regulation of response to biotic stimulus

GO

25

-logio (p)

i
35

Aging
Werner syndrome
Crohn's disease
Smoking
Systalic blood pressure
Diastolic blood pressure
Alcahol consumption
Serum liver enzyme levels (GGT)
eGFR
Hapatic fat
Mortality
Body Mass Index
Metabolic trait
Hepatic steatosis
Blood HbA.c levels
Ancastry
Soluble TMFR2 levels in plasma
SETD1B-related syndrome
Systemic lupus erythematosus

Fractional exhaled nitric oxide

TRAIT ENRICHMENT ANALYIS

®
L

10 20 30
10910 (p)

Fig. 4 | Gene ontology (GO) and Kyoto Encyclopaedia of Genes and Genomes

(KEGG) enrichment analyses for genes annotated to CpGs witha p<1.0 x 107
and enriched trait associations in the EWAS Atlas for the individual CpGs. The
size of the points reflects the number of differentially methylated genes associated
with each term (panel a and b) or the number of CpGs identified for this phenotype
in the EWAS Atlas (panel ¢). The colour gradient reflects the association strength.

Laura et al. Nature Communications.
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Title: Epigenome-wide meta-analysis identifies DNA methylation
biomarkers associated with diabetic kidney disease.
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