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Satgel—Discover Sample GWAS

v Illumina- 1 ¥ GWAS iy it
v" Illumina-ASAMD GWAS it

GWASE Y fa B % M

v Imputation PCA %

v' Association analysisi %

v LD block and haplotype analysis %

Stagell—Validation Sample
v Massarray Genotype

v Tagman Genotype

v KASP Genotype

TWEEF DN

v' Combine association
Covariates. Various phenotype. Quantitative
traits. Model based. Logistic%
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Samples
Study design Power estimation
- Public data
genotyping SNP call rate
l Data merging , Phasing Sample call rate
Quality control Mendel error
Data summary
} HWE Data Missing text
covariates basic
Data pre-analysis MAF Sex check
Permutation test
Model based ¢ Genotype imputation PCA

Various phenotypes

Quantitative trait

epistasis

logistic

Association study ( SNP

and haplotype based ) Population stratification

IBD/IBS/outlier

interaction

adjustment

v

LD block and haplotype

Sample duplicates

anf'YS'S Gene annotation
e p—— Gene enrichment analysis
!

Pathway analysis

Next step recommendation
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New loci associated with chronic
hepatitis B virus infection in Han
Chinese

Nature Genetics Dec 2013

Discover-GWAS# W
v i EGWAS T H

v" 951 HBV carriers and 937 individuals who had naturally cleared HBV infection

Replication 1 W

v" Massarray SNP Genotype

v 2248 cases and 3051 controls and additional replications with 1982 HBV carriers and 2622 controls

from the general population

Y WERFNH

v" In the combined analysis, all three loci reached genome-wide significance for

association with chronic HBV infection

RRURD FHEEFRW I

v rs7453920 —intron,A transcriptome study showed that the A allele of rs7453920 was associated with higher HLA-DQ
mRNA levels in circulating monocytes, which are critical for mounting immune responses, Additionally, the A allele in

HLA-DQB?2 is consistent with a PPAR y -binding site, but the G allele is not
v rs3130542 —— near HLA-C, The A allele of rs3130542 was associated with lower expression of HLA-C36

v Rs4821116——intron, associated with higher expression of UBE2L3
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A functional copy-number variation in MAPKAPK2
predicts risk and prognosis of lung cancer AJHG 20712

TagMan real-time quantitative PCR (gqPCR) method
according to the protocol of Applied BioSystems (catalog
no. Hs01173160, Applied BioSystems, Foster City, CA,
USA)'! and validated the results with the AccuCopy assay
(a multiple competitive real-time PCR) by Genesky Bio-
Tech (Shanghai, China) and Affymetrix Genome-Wide
Human SNP Array 6.0 by| Bio Miao Biological Technology |
(Beijing) in 200 randomly selected samples (Figures 51 and
§2):'? the results were 97.5% or 98.0% concordant.

We detected three kinds of the g.CNV-30450 (i.e., two,
three, and four copies) in blood samples, and found
a significant difference in the distributions of the g.CNV-
30450 genotypes between individuals with lung cancer
and unaffected controls (p = 2.26 x 10 ®) (Table 1). After

Discovery of susceptibility loci associated with
tuberculosis in Han Chinese AHum Mol Genet. 2017

We collected blood samples from the TB and control groups.
Samples were stored at-—80°C. Genomic DNA was extracted
from 400ul EDTA anti-coagulated whole blood samples using
QlAamp DNA Blood Midi Kits (Qiagen, Duesseldorf, Germany).
The DNA sample concentration was S0ngfplin the discovery
stage and 10— 30ng/ful in the replication stage. DNA samples
were quantified using a NanoDrop ND-1000 spectrophotometer
(Thermo, MA, USA) and agarose gel electrophoresis. In the dis-
covery stage, 1008 cases and 1538 control samples were geno-
using
the HumanOmniZhongHua-8 v1.1 BeadChip ([lTlumina, CA, USA)
in accordance with the manufacturer's specifications. The in-
vestigators were blinded to the group allocation of chips during
the genotyping. Genotypes of 900, 015 SNPs were analysed using
the genotyping module of GenomeStudio v3.0 (llumina). In to-
tal, 2526 DNA samples were successfully penotyped at a call
rate >99.8%; the genotype call threshold (boundary for calling a
genoltype relative to its associated cluster) was 0.15. The geno-
type reoccurrence rate for 12 duplicated individuals was 99.99%
on average|
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v" Consegregation analysis
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Exome Sequencing Identifies a Novel
Variant in ACTC1 Associated With
Familial Atrial Septal Defect
Canadian Journal of Cardiology 2014

L 1%
GWASE W
I J%T
vV V-2 V-1V-2 IV-9 111-3 F 1" case #f A . 0% &
v/ Illumina Omni 2.5M array v 2 e m mbpbod .
Exome sequence 42 W . g—L;
V' V-2 V-1 1 case # & \ — g

v Agilent SureSelect Human All Exon 50Mb

Validation # W

v 841 # kcasek A

v sangerl FH A B I F R B BB RE

it

\/p.IVI178L mutation was identified as benign by half of the mutation prediction algorithms tested.
PolyPhen-2, MutationAssessor, and PROVEAN predicted that the p.M178L substitution will be

benign or neutral in its effect on protein function
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p-M178L p.MI123V p-E101K
Algorithm Score Prediction Score Prediction Score Prediction
PolyPhen-2 0.035 Benign 0.011 Benign 0.788 Possibly damaging
PROVEAN 0.306 Meutral —2.55 Deleterious —2.919 Deleterious
MurationAsscssor —0.82 Meutral functional impact 3.785 High functional impact 2.84 Medium functional impact
SNPs&GO 7 Discase 9 [ hscase 9 Discase
Align-GVGD 14.3 Less likely to interfere 20.52 Less hikely o interfere 56.87 More likely to interfere

with lunction with function with hunction

MutationTaster 15 Discase-causing 21 Dhiscasc-causing 6 Discase-causing

a‘\ Results of mutation prediction algorithms for 3 mutations in ACTC1
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meQTLs

Variants in
~ regulatory elements

mQTLs 4

4 Transcript
modifying variants

glycQTLs

Trans-pQTLs cis-pQTLs
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Connecting genetic risk to disease end
points through the human blood
plasma proteome

Nature Communications 2017

GWASH W

v" lllumina Omni 2.5+Affy GWAS

v’ 3788 samples+359 samples
Proteomics measurements

v" the SOMAscan platform was used to quantify protein levels

v"1000 Samples

Methylation+Metabolomics+mRNA sequencing
v" Data was downloaded from the BIOS QTL browser

v GWAS associations with mQTLs were obtained using the GWAS-server

v RNA sequencing data was downloaded from EBI
&

v Fifty—five of the replicated pQTLs are located in trans
v overlap with 57 genetic risk loci for 42 unique disease end points

v a genome-proteome network and provide an interactive web-tool for interrogations.
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aé\ Circular plot of all cis- and trans-associations

a‘\ Data sources integrated into the network

\\ 4006-506-908 € www.biomiao.com DL marketing @biomiao.com T EiE42




®s, 1t 7 2 1) T e - e
o BIOMIAO BIOLOGICAL GWAS% éﬂ # % IN I H % % ﬁ 5 E E % ]ﬁ E 7_“

[ ]
ia
e. ~SINCE2009—

P

Qé\ Example of a genome-proteome-disease sub-network, This example revealed four risk loci that
associated with plasma levels of C7, MST, IL23R and IL18R, respectively. These four proteins all have a
major role in auto—-immune disorders
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v 1000Genomes/Hapmap 41 # &

v" Functional Region SNP/tagSNP i i
v’ Validated/Hot SNP i i

v" Function prediction analysis

ENEEFAM

Covariates . Various phenotype.
Quantitative traits. Model based.

Logistic %

o

W E & 2 A

¢ 2 RRA K RNGSH % R 1
R WHLBH % B0 2L

v GEO/TCGA 73 # iy 3 % &
COURREME RS SN BA T

A B

v" Massarray Genotype
v" Tagman Genotype
v" KASP Genotype
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GRCh37 BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog B - Search Human. .

VCF to PED Converter

Veb Tools
3 Web Tools VCF to PED Converter @
— BLAST/BLAT
— Variant Effect Predictor This tool parses a vcf file to create a linkage pedigree file (PED) and a marker information file, which together may be loaded into LD visualization tools such as Haploview.

~ File Chameleon
— Assembly Converter

L D History Converter Name for this job (optional):

— VCF to PED Converter

— Allele Frequency Calculator Species: B Human (Homo sapiens)
— Data Slicer

- Variation Pattern Finder Assembly: GRCh37.p13

j& Configure this page
Region Lookup:
B oo

e.g. 1:1-50000

S Choose data collections or provide your own |Phase 3 v
=<, Share this pag file URLs:

Genotype File URL:
F+ Bookmark this page

Sample-population file URL: ftp://ftp.1000genomes.ebi.ac.ukivol1/ftp/release/20130502/integrated_call_samples_v3.20130502.,

Select one or more phase 3 populations: ACB -
ASW [ |
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i 33 Haploview i#f {7tagSNP 73 #

dumped regionABCAl

File Display Analysis Help

| LD Flot ” Haplotypes ” Check Markers |§Tagger ‘

Confizuration| Results

Tests Allele Test ¥
y r=4149340 r=4149340 1.0
< L | r=3B3TIT r=3B3TIT 1.0
r=3847300 ] r=4149339 54149335 Lo
r=2020927 3 rs4149338 rs4149338 1.0
TsZ253175 = rs2482433 rs41426945 1.0
redT43T62 rs11789518 rs11789518 1.0
rs4149335 r=1331924 r=1331924 1.0
r=41426948 r=2TTTT97 r=41426948 1.0
re2T40492 ¥ =20BBEEZ r=20BBAEE1 1.0
rs2472510 rs2740485 r=41426945 1.0
r=27TTTT94 rs2066661 rs20B6551 1.0
r=s10991410 r=4149337 rsZ066851 1.0
1999431 rs22T4871 52274871 1.0
| coasT08S r=4149336 r=4149336 1.0
10620738 s rmeraos o
3 gt 'S, .

52487039 — 2237406 52297406 1.0
- r=4149335 r=4149335 1.0

Alleles captured by Current Selection 143333 S o948
512001081 & r=4149332 +=2020827 1.0
149267 2020927 52020827 1.0
rs2TTTT92 r=4149331 r=2020927 1.0
rsZ2T5542 rs10121901 rs2020927 1.0
rs2TT7791 r=2066720 rs2020927 1.0
r=4149274 = r=2297407 52020927 1.0

rs?5T5875 r=4149328 rs1999431 0. 625

2777764 r 2297408 rs1999431 0. 625
T

——— oAt AnDOT - —AneAnaT
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Health & Education Research Funding Opportunities Careers & Training News About NIEHS

Research LD TAG SNP Selection (TagSNP)
Resources for Scientists
Databases Query by :
: | Gene Name v

Alu Pairs Database
Biomarkers of Oxidative Gene name: |
Stress Study
Chemical Effects in 5 Flanking (op): 0

Biological Systems (CEBS)

3 Flanking (bp): Ig

Human DNA Polymerase
Gamma Mutation Database
Microarray Group cDNA Genotype Data:
Clone Search 'HapMap v
SNPinfo Web Server Population:

gzlndfate Gene SNP Casw Cceu DcHe DeHp DaH Pt

Gt O uwk O mex Dwkk D 1s Dyri

GWAS Functional SNP

Selection

GWAS SNP Selection in -

Linkage Loci L Force in SNPs | IREXF | FEEE A

F i%
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Number of variant
consequences

[T o N o I = T o |

(=]

Show
Show

Type

Transcript ablation
Splice donor variant
Splice acceptor variant

Stop gained
Frameshift variant
Stop lost

Initiator codon variant
Transcript amplification
Inframe insertion
Inframe deletion

Missense variant
Splice region variant
Incomplete terminal codon variant

Synonymous variant

Stop retained variant

Description

A feature ablation whereby the deleted region includes a transcript feature (S0:0001893)
A splice variant that changes the 2 base region at the 5" end of an intron (S0:0001575)
A splice variant that changes the 2 base region at the 3" end of an intron (S0:0001574)

H +dbSNP % # F # 17 functional region SNP 1 it

A sequence variant whereby at least one base of a codon is changed, resulting in a premature stop
codon, leading to a shortened transcript (S0:0001587)

A sequence variant which causes a disruption of the translational reading frame. because the
number of nucleotides inserted or deleted is not a multiple of three (S0:0001589)

A sequence variant where at least one base of the terminator codon (stop) is changed, resulting in

an elongated transcript (S0:0001578)

A codon variant that changes at least one base of the first codon of a transcript (20:0001582)
A feature amplification of a region containing a transcript (S0:0001889)

An inframe non synonymous variant that inserts bases into in the coding sequence (S0:0001821)

An inframe non synonymous variant that deletes bases from the coding sequence (S0:0001822)

A sequence variant, that changes one or more bases, resulting in a different amino acid sequence

but where the length is preserved (S0:0001583)

A sequence variant in which a change has occurred within the region of the splice site, either
within 1-3 bases of the exon or 3-8 bases of the intron (S0:0001620)

A sequence variant where at least one base of the final codon of an incompletely annotated

transcript is changed (¢~ =77 777 §
A sequence variant w 0
A sequence variant w 0
remains (S0:0001567 .
142

1228

0

1375

451

438

2314

Show

Show
Show
Show
Show
Show

Coding sequence variant
Mature miRNA variant

5 prime UTR variant

3 prime UTR variant

Mon coding transcript exon variant

Intron variant

MMD transcript variant

Mon coding transcript variant
Upstream gene variant
Downstream gene variant
ALL

A sequence variant that changes the coding sequence (S0:0001580)

A transcript variant located with the sequence of the mature miRNA (50:0001520)
A UTR variant of the 5" UTR (S0:0001623)

A UTR variant of the 3 UTR (S0:0001624)

A sequence variant that changes non-coding exon sequence in a non-coding transcript
S0:0001792)

A transcript variant occurring within an intron (50:0001627)
Avariant in a transcript that is the target of NMD (S0:0001621)
A transcript variant of a non coding RMNA gene (S0:0001619)

A sequence variant located 5 of a gene (S0:0001631)

A sequence variant located 3" of a gene (S0:0001632)

All variations
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NP Function Prediction — Windows Internet Exzplorer

@ =0 R 2 ‘ http:/f=snpinfo. niehs. nih. gov/snpfunc. him b ‘ ‘;, o I:

w |88 =

-

=3 SHP linked to Gene LMA. .. l SHE Function Fredic... X [ ‘ 1 I S = - [ TAE

Search MNIEH

£ ¥NIEHS

fr' National Institute of Environmental Health Sciences — National Institutes of Health

HOME | HEALTH & EDUCATION EASEGISN FUNDING OPPORTUNITIES | CAREERS & TRAINING | NEWS & EVENTS | ABOUT NIEHS

mal Insfitutes of Healih &

Research SNP Function Prediction (FuncPred) : :
N | H National Institute of
Resources for Scientists Environmental Health Sciences
Databases Query by : ‘ SNP rslD v‘
: Paste a list of SNP rsid
SMNPinfo Web Server
e e oue e ovcron IR roon oroonrs | s s o [vs v poorrs | |
Selection
GWAS Functional SNP o e . L Arn okl
Selection Orupload an ANSI text file with SNP rsid _ Research SNP Function Prediction Results
GWAS SNP Selection in ‘ ‘[ A .. ] Resources for Scientists -
Linkage Loci [Jinclude SNPs with LD = |0.8 in Population: T
S Casw CJceu CleHe CleHp CeiH ClJeT SNPinfo Web Server T spting | spicing _ e R—
SNP Function Prediction Cuwk CImex CImkk L1781 CIYRI Candidate Gene SNP lo. rs |Chromosome|Position |Allele|TFBS S:’::e';g (ESE or | (abolish (m"i"‘]:':.:a) ‘;;'::;) nssiiP ;’::g'n Polyphen| (svm | (svm | RegPotential
SNP Information in DMNA Selection ESS) |domain) profile) | structure)
Sequence - ey PR P N .
] o GWAS Functional SNP 1 |rad854327(1 29062725 |AG [~ |- - - Y Y - - - - - HA
e R SHP Functional Predictions: e ¢ ‘
User's Guide GWAS SNP Selection in
All Scientists TN Linkage Loci

S REL AT LD TAG SNP Selection
Stop Codon SNP Function Prediction

All Laboratories

Polyphen Prediction
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i i google/pubmed j# 47 validated/Hot SNP i jit

— H Y
= FAEE  cyrapesSNP n
& Vs HE£ 16,600 RER  (FE0.13%)
BELAR
2019L4=
2018L1=E
2015L4=F
EEZVEE. . i ) . i
Association of CYP2D6 single-nucleotide polymorphism with response to
ophthalmic timolol in primary open-angle glaucoma—a pilot study
SARATHE H Yuan, M Yu, Y Yang, K Wu, X Lin... - Journal of Ocular ..., 2010 - liebertpub.com
=B RRE _.. correlated with increased risk. 4 With the finding of CYP2D6 SNPs, novel methods
and SNP sites were discoverable, 6-8 including polymerase chain reaction—restriction
TEES fragment length polymorphism (PCR-RFLP). So, in the ...
. = PN
bl . .
REFRR Post-mortem SNP analysis of CYP2DE gene reveals correlation between
genotype and opioid drug (tramadol) metabolite ratios in blood
v BIEER| A Levo, A Koski, | Ojanpera, E Vuori... - Forensic science ..., 2003 - Elsevier
v BE3518 Tramadol is an opioid drug metabolised in phase | by cytochrome P450 (CYP) enzymes, of
which CYP2D6 is mainly responsible for the O-demethylation of tramadol, but is not involved
SRR, in N-demethylation. Defects in the genes encoding drug metabolising enzymes (DMEs) may ...

Yr 99 #SIRARE: 97 EENE FRELTEE
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2 F ceRNAHL #l i 17 3 88 IncRNA-miRNA ] 3¢ SNP i i

= q— -G b~ “@Qm > bl

FERNA, itira B Er Gl

INcRNASNP-human  SNP  IncRNA  miRNA  Download  Help  Contact search submit

In this module, we provide the information of 32,108 human IncRNA transcripts of 17,436 IncRNA genes. There are 2,717 human IncRNA transcripts of 1,543
IncRNA genes on chromosome 1.

1 1 |

[l['l.'l[l
ﬂﬂﬂﬂ“ﬂﬂﬂﬂﬂuﬂ
9

1w 11 12 13 14 16 16 17 18 19 20 21 22 X Y

IncRNA ID £ IncRNA Gene = SNP © ~ miRNA © b Gain © = Loss © $
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¥ ) GWAS 2
CENTRAL P % 5 @ AGE [ﬂﬂﬂ :':.

Phenotypes Gene/Region Study List Markers Browser GWAS Mart

Q, Search All |

Enter a study id, dbSNP id, MeSH/HPO phenotype term, keywords, author names, HGNC gene symbols, chromosomal regions or PUBMED identifier
(e.g. HGVST307, rs2317951, Pancreatic cancer, Todd JA, ADAM19, chr12:13234.4534534, 17554300)

@ About GWAS Central _? Use GWAS Central as a data source

GWAS Central provides a centralized compilation of summary level findings from GWAS Central contains 69,986,326 associations between 2,974,967 unique SNPs
genetic association studies, both large and small. We actively gather datasets from and 829 unique MeSH disease/phenotype descriptions.

public domain projects, and encourage direct data submission from the community.

GWAS Central data content is available in its entirety to researchers as part of a

See more..
collaboration. To discuss your requirements, send an email to help@gwascentral.org.
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Genes-Drugs

CPIC assigns CPIC levels to genes/drugs with (1) PharmGKB Clinical Annotation Levels of Evidence of 1A, 1B, 2ZAand 2B, or (2) a
PharmGKE PGx level for FDA-approved drug labels of “actionable pgx”, “genetic testing recommended”, or “genetic testing required”, or (3)
based on nomination to CPIC for consideration.

= View CPIC’s process for assigning CPIC levels

* View CPIC's levels for genes/druas

* View CPIC's process for prioritizing CPIC quidelines

CPIC invites feedback on existing and planned gene/drug guidelines.

Download Table (CSV)
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5O 25 %) & IR I SNPH#F % @ 1 1 £ i F——PharmGKB

PG
’; PHARMGKB Search PharmGKB... Q = Menu ® Help

PharmGKB data is licensed under a
Creative Commons Attribution-ShareAlike 4.0 International License.

Annotations Data

Downloads contain information from PharmGKB annotations.

@ Variant and Clinical Annotations Data Variant, Gene and Drug Relationship Data

Clinical & Variant annotations summary. Relationships summarized from PharmGKB

- - annotations.
& _annotations.zip 3 57 vs 6

& relationships.zip 1 <7 me O

E Dosing Guidelines E Drug Label

Detailed dosing guidelines in JSON format: Drug label summaries in TSV format:

p
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Chromosoma

HUMMAM CHROMOSOMES Chiomatid Ghraratid

Cytosine 5-Methylcytosine
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P

CpG island
29790 L0 O R A ¢ P7979 ¢ ¢ o 0 S (¢
Promoter Exon 1 Exon 2 Promoter Exon 1 Exon 2
Transcription Transcription
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s EEADNARERLEH B W

v % Flllumina 850K its
v %185J] 1 CpG sites
VIR, NS

Massarray 8 [ fu jt B E LB W

v — 4 T %400-600bp [X fi
v b R/NGS Z ] X BT | 59 €
by o R

/ M. EHNSD

¢ E KZIDNAR & {ENGSH W

v #1550 11 4° CpG sites
vV B, BEENAE

\

—

/¥
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THERNAR LB
v 850K E MR E N kR

A B

v HH L B
v % #CoGsiten Hi. RE DM F
VEEERRANF

— W) Areplication§p if

v Massarray #i &

R AURLDR BT

v RS T
v SEFEFRE. BT DA 0T R
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« Infinium MethylationEPIC BeadChip

v" Over 850,000 methylation sites

v" Coverage gene promoter. 5UTR. first
exon. gene body. 3UTR

v miRNA promoter regions
G T v DNase hypersensitivity sites

? __________ - : v" CpG island

v" Compatible with FFPE Sample
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Extension control \

staining control ‘

sample- independent control

Hybridization control ‘

Target Remove control ’

Bisulfite conversion control ‘

v

Specificity control ‘

‘meta — ‘ - ‘ sample- dependent control ‘

l Negative control \
‘covarlates ‘ Non-Polymorphic control ‘
‘ Quantitative trait \ >“ Epigenome-wide association ‘
\ logistic
\ adjustment [

Gene annotation ‘

Gen-ontology analysis Gene enrichment analysis

Pathway analysis ’
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v' % fDelta B Mlp-values 73 T 4 ¥ 0 i % 7 @ & B CG L 1

CANERRERMRENAGHEAD G, DERAEY
3 it Bl 0

#
X P 5
v E R E R, 0% FCOpGIL 5 1TPr0m0terE &

TSS1500. TSS200) , Ll k5’ UTR[H’]JL\ Ve, HJH
1 CpGisland ) & fit SE

v Wb R EEEE & X B A i7DMR ( Differentially
Methylated Regions ) 4 #1, #t B % & & FIDMR, 3 i
TMXERD I 6E D

em
o
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Discovery cohorts (n = 5,387)
EPICOR KORAF3 KORA F4 LOLIPOP
n=514 n=484 n=1,709 n=2,680
p Europeans Europeans Europeans South Asians
O Preprocessing & Quality control

Epigenome-wide association study of -
body mass index, and the adverse

outcomes of adiposity
Nature2017

EWAS: BMI ~ methylation + covariates
p <107 (Bonferroni)

Replication cohorts (n=4,874)

EGCUT |[EGCUT |[ Leiden |[LifeLines
ALSPAC|| Asthma || CTG ||Longevity|| Deep || OUPOP |(RS-BIOS

n=701 || n=173 || n=96 || n=665 || n=752 || "=6%6 || n=762

!
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Genetic association CpG BmI
and causality (blood) g B oR/s'«-»\épe

mt;dlnal analyses B:'S::"e N Follow-up
A Meth

Cross-tissue methylation ‘
Functional genomics !! i
and gene expression

Gene set enrichment :
analysis e i
and type 2 diabetes Meth Incident T2D

KORA | | oLiPoOP
F8/FA 11 n=1,841
n=2,193 ;
KORA |1\ oLipop
SA/F4 =1,513
n=1,435 || "
Isolated
“_l::z" adipocyte Ot!\ecr
sl n=48 -
Blood Adipose Liver
n=1,785 || n=499 n=70
LOLIPOP KORA

n=2,680 || n=1,697/400

Circos plot of the epigenome-wide association o methylation in blood with BMI

Controlsicases P P rend

Marrnal
o 144429 s x0T
2 141432 487 « 107 =
Q3 130043 281 = 10°F 'Y
04 10862 189 % 107 n
Owverweight . .
[*] o 12827 950« 107 5EEx 10 g P intarzction = 0.56
a2 185478 770104 ]
a3 1887115 900« 107 ]
4 /a2 4,00 x 107" )
Obesa
m 27T 250 % 102 499« 107 n
[+2] 50/28 5.20 104 B
3 S 540 x 107 L
Q4 149255 7.90x 107 u
D 2 4 6 B W0 12 14 16 18

Oelds ratio

Relative risk of incident type 2 diabetes by quartile of methylation risk score amongst Indian Asians
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T H AR E LEWASE W
v 850K B [ H & it i

& 5 B AISNP GWAS 1 1
v R R
v ASAMD ity i

FRRAR W

v B ANGSW 7
23 1 EESY 3 X

TNERFDM

v SNP5 HE i 5 3§ 35 2 4
v SNP5 # F 4 ( expression\splice ) i# % i #% 5 #i
v BEEEHFAH (expression\splice ) i % il #£ 7 #
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QSNPEEPM%%

9 T(rs12536535)

— CG = —— CG /9'/— — Cc =
G
associated with methylation of a nearby CpG site

SNP itself destroyed a CpG site by changing the C or G

Allele-specific methylation (ASM) {

SNP1 SNP2 SNP3 SNP4 SNP5 CG SNP6 SNP7SNP8 SNP9 SNP10 SNP11SNP12
—
~— >1M = 2M = >IM ——
frans-Regulation c/s-Regulation frans-Regulation

c/is-Regulation: cisacting regulation by DNA elements in or adjacent to each CpG site

frans-Regulation: trans-acting regulation by factors from the genomic regions distant from the CpG sites,
including from different chromosomes.
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Trans-ancestry genome-wide
association study identifies 12 genetic
loci influencing blood pressure and

implicates a role for DNA methylatio
Nature Genet 2016

GWASH W

v" 99,994 individuals of East Asian (n = 31,516), European (n = 35,352) and South Asian (n
= 33,126) ancestry

v identified 19 previously unreported loci
SNP Replication # W

v 133,052 individuals (48,268 East Asian, 68,456 European and 16,328 South Asian)

v" Twelve of the 19 SNPs reached both P < 0.05 in replication testing and P < 1 x 10-9 in the

combined analysis of data from across all stages
EWAS# W +CpG site Replication # W

v" 1,904 South Asians

V' All 28 leading CpG sites showed replication in further testing among 4,780 Euro and South Asian
GWAS-EWAS A 4 f5 B ¥ 73 #i

v Twenty-eight of the 35 sentinel blood pressure SNPs were associated with one or more methylatio

markers at P < 3.8 x 10-6

v three-way relationships between the sentinel SNPs, their leading CpG sites and blood pressure

among the 6,757 Europeans and South Asians
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Trans-ancestry genome-wide
association study identifies 12 genetic
loci influencing blood pressure and

implicates a role for DNA methylatio
Nature Genet 2016

v’ next-generation sequencing to fine map DNA methylation at all CpG sites within 1 kb on either side

of the leading 450K CpG site in 168 samples

v The sentinel blood pressure SNP at the AMH locus (rs740406) had a directionally consistent effect

on methylation at 29 of the 34 CpG sites assayed

v Of the 34 CpG sites assayed, we found that 28 had a positive relationship with blood pressure (P =

2 x 104, sign test), and 10 were associated with blood pressure at P < 0.05
v methylation levels in blood provide a surrogate for patterns of methylation in other tissues

v weighted genetic risk scores comprising known and new variants predicted increased left ventricular
mass by electrocardiographic criteria, circulating levels of NT-proBNP (a marker of heart function),

clinical coronary heart disease, and cardiovascular and all-cause mortality (P = 0.04 to 8.6 x 10-6)
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040 'SA NS 1PUGUes () *'Bo

’
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0 JuAPaBEd i beaat s Jm HEN 3% P .&.-hmlo
GUISCANL = «MEAT  PIKT.=. ~DYPHT < INEDID « (YX2 < XBQ0P RSP =  VEGEA =

LY
i

RPLILY = PPPIAGO = SHE . TTHKT, - ABOGLO = MU
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PICHA = RAPYS = ] « LARCTI MAD2LIOP
CNPYI - QAT - Yipra ~ MAPSIAA
ONYT = = MAPL2 POLRIC =
- Lt -
5” AJ ﬁ ) Al L L
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Position on chr. 6 (Mb)

Associations of SNPs with SBP in the trans-ancestry GWAS (blue markers; n = 99,994) and of sentinel SNP with

methylation at nearby CpG sites (red markers; n = 2,664) are shown. The identities of the sentinel SNP and most
closely associated CpG site are provided

P\
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CpG position SNP-CpG SRS Nearest gene  Relarion to WTLb

Sentinel SNP Chr. EA  Lead CpG (bp) distance (bp) Effect P to CpG gene (CpG)  Effect P

880315 1 T  cg02903756 10,750,680 46186 -017 T.0=10% CASZ] Body 008  25%107
112567136 1 T  cg03223408 11,865,332 18379 06 28x107%  \THFR 5'UTR 234 63=107
sl 344653 2 A cgl3ifosdio 19,741,587 -10,742 =012 70=10°M Q5RI Intergenic 020 24=107"
rs1275988 2 T cgl9113882 26,919,145 -4781 -03 18x107%  KCNK3 Body 025 15=107
157629767 3 T  cgl2108620 42,002,230 41279 057 21=1077 LILES 5 UTR 01 44=10"
1513149993 4 A cgl5452645 51117647 40898 026 37=10°% PRDME S UTR 003 581070
12014912 4 T  cg20784207 86,597 598 118072 =027 97107 ARHGAP24d  Body =051 24x107
17733331 5 T  cg24363953 32,788 467 40379 =022 16=107"  NPR3 Upstream 009 59107
1213330291 5 A cg23200100 122,435 626 40831 -088 68x107F7  PRDMS Body -005 44107
rs068 7063 5 A eglB120178 148,520,854 120714 =045 20=10°M8  4mIAR TS5 =007 35=107
rs1 1960210 5 T  cg2279083% 157,883 033 -66,209 -028 31x10%  EBFJ Intergeme =011 17=107
rs1563788 & T  cgO0084308 43240083 58380 -042 S0x=100VF  TTREY Body 006 531070
rs17080102 6 C  cgl2784454 151,121916 117,146 027 72=10"%  PLEKHGI Body ] 30 %1072
rsl0260816 7 C cgll244052 45,961 469 48631 -008 4610 JGFBP3 Upstream 059 76x1078
15731141 10 A eglO751070 96,143,568 -244887 014 B83=101 IBCIDI2 Intergednic 0.1 52=107

P\

CpG sites associated in cis with the sentinel blood pressure SNPs
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e H WA F E LEWASH

v 850K B [ H & it i
v llumina Infinium A B % {450 BeadChip

R AK W

v LC-MS3F 8 i 1t 35 4
v LC-MS# [ f 3 41
v NMRJ§ & A W

v’ Biocrates i #l &

046 10

vV HERERTAMERKHD D
v XD A
v AR R
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EWASH W

v" llumina Infinium Human Methylation 450 BeadChip

v 1805 participants

Epigenetics meets metabolomics: an Metabolomics # W
epigenome-wide association study
with blood serum metabolic traits
Human molecular genetics 2014

v" Biocrates kit, LC-MS/MS, GC-MS, NMR

v’ 1700 subjects

L H

v" A linear model with covariates age, gender, BMI and white WBC for association between

DNA methylation and log-transformed metabolite concentrations

1 % A e R RO B X

v/Eight loci (ACADS, PYROXD2, NAT8, ACADM, OPLAH, FADS1, UGT1A and SULT2A1)

were found harboring previously reported SNP—metabotype associations.

v/ Seven distinct loci (UGT2B15, TXNIP, DHCR24, MYO5C, ABCG1, SLC25A22 and CPT1A)

and two loci groups (STEROIDS, VINYLPHENO) were driven unidentified external factor.
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Table 1. CpG - metabotype associations limited to loci that also show a strong association with a genetic variant

Locusname CpG Chr Metabolic trait Beta r? P-value N (% (Nepi) Fragment # Samples
with SNP

ACADS €g24768164 12 Butyrylcarnitine 2 0.998 0.221  2.0<10?'°%® 1744 0907(35) CpG. 9 O
PYROXD2 ¢g26690318 10 100167465 X-12092 2171 0138  2.2x102%° 1725 0.904(31) CpG_14 0

NAT8 €g13584399 2 73907327 N-acetylornithife 20.950 0.120 8.9x10°°* 1731 Not analyzed —
ACADM cg10523679 1 Hexanoylcarnitine2 0.456  0.065  1.8<1073° 1749 0.954(31) CpG 4 2

OPLAH cg06239191 8 5-oxoprotine 0.813 0.056 8.0<10°?° 1737 0.872(32) CpG_1 0

FADS1 cg11250194 11 PC aa C38:4 1141 0054 1.0x10°%* 1781 0.653(35) CpG_5 0

UGT1A €g26799339 2 bilirubin (ZZ) 20973 0.054 2.9%10°%* 1706 Not analyzed —
SULT2A1  ¢g00365481 19 X-11440 1.358 0.0363 3.X%10°%° 1742 Not analyzed -

Table 2. CpG - metabotype associations after correction for genetic effects and exclusion of in[Xlated loci

L ocus name CpG Chr Pos Metabolic trait Beta’ r? P-value N r? (Ngpi) Fragment # samples
with SNP

UGT2B15 €g09189601 4 69514031 X-11491 20865 0087  26%10°%7 1283 Not analyzed -
TXNIP €g19693031 1 145441552  Chylo-A 20996 0038  1.IX10?2' 1771  0.842(41) CpG_5 0
DHCR24 cg17901584 1 55353706 PC ae(36:5 4001 0036  3.65%x10°™ 1780  0.744(41) CpG_5 0
MY 05C €g06192883 15 52554171 Glycine 20659 0030 1.6X10?'™ 1744  0.257(41,ns)  CpG_4 31
ABCG1 €g06500161 21 43656587 SM C16:0 20817 0008  1.04&10™ 1781  0.507(33) CpG_23 21
SLC25A22 €g09441501 1 798350 Arg 21.000 0035 16610 1780 Not analyzed -
CPT1A 900574958 11 68607 622 VLDL-A 21.000 0025 92%10?™ 1773 0.332(41) CpG_5 1
SLC7A11 (STEROIDS) cg06690548 4 139162808  A-diol 20980 0071  68%102%* 1746 0.123(40,ns)  CpG_2 0
PHGDH (STEROIDS) €g14476101 1 120255992  A-diol 20929 0035  650k10°2' 1742 0.205(41,ns)  CpG_2 4
LOC100132354 (STEROIDS) cg18120259 6 43894639 A-diol 20932 0023 11102 1747 0.667 (41) CpG_3 0
SLC1A5 (STEROIDS) €g22304262 19 47287778 A-diol 20954 0022 64%10°™ 1744  0.608(41) CpG_11 13
€g13526915 (STEROIDS) 9135269 14 24164078 A-diol 20924 0020 3.1%10?'™ 1746  0.181(31,ns)  CpG_3 15
AHRR (VINYLPHENOL) €g05575921 _ 5 373378 4-ys 20953 0107  35%10°%° 1709  0.977 (41) CpG_3 0
ALPPL2 (VINYLPHENOL) €g21566642 . 2 233284661  4-vs 20945 0079  7.0%x102¥ 1706 Not analyzed -
F2RL3 (VINYLPHENOL) 903636183 19 17 000585 4-vs 20977 0063  563%10°3° 1708 Not analyzed -
cg06126421 (VINYLPHENOL)  ¢g061264 6 30720080 4-vs 20952 0048  41%102% 1709  0.951(41) CpG_4 0
RARA (VINYLPHENOL) 919572487 . 17 38476024 4-ys 20887 0034 61%10°'® 1707  0.822(40) CpG_2 0
GFI1 (VINYLPHENOL) €g09935388 1 92947588 4-vs 20899 0030 3.0X102'™ 1709  0.816(42) CpG_4.5.6 0
TPM1 (VINYLPHENOL) cg10403394 15 63349192 4-vs 6.198  0.013  48310°'® 1709  0.934(41) CpG_5.6 0
€g23079012 (VINYLPHENOL) ~ ¢g23079012 2 8343710 4-vs 2099 0026 9.0X10?™ 1709  0.870(35) CpG_5.6 14

Legend as ifable t 4-androsten-3beta, 17beta-diol disulfate (A-diol); 4-vinylphenol sulfate (4-vs); cases where no statistically signiXcant correthtiondthihation readouts from the InXnium
HumanMethylation450 BeadChip and the EpiTYPER system was observedare markedas ‘n.s.” .Lociin the VINYLPHENOL group that aF& nvaekeddpoated by Zeilimgak(10) in association with

smoking.
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M E K MCpGisland £ K 7 5 [X i

3

e i I http://cpgislands.usc.edu/ , I F K T 5

1 = — : H 800

801 —— } } H 4 : I —H— 1600

1601 : ; t — : = — H = 2400
CpG Island 1

2401 +H—HHH—H—H—HHH =i— H — —t—— 3200

3201_ : | : 3444

Select lower limits: %GC=55, ObsCpG/ExpCpG=0.65, Length=500, Distance=100
CpG island 1 start=2029, end=3228, %GC=62, ObsCpG/[ExpCpG=0.686, Length=1200
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1 TTTGCCAACG TTAAGGACGC GCAGCTGTGA CACAGCCCCA GGAAGTCCAG entry score

€ www.biomiao.com

M00048 ADR1  95.4
MO0175 AP-4 93.8
M00176 AP-4 91.9
MO0175 AP-4 91.7
MO0032 c-Ets— 90.2
M00176 AP-4 89.2
MO0263 StuAp B87.7
MOO0253 cap 86. 7
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SNP SNP
CpG shelf CpG shore CpG island CpG shore CpG shelf

* Sroer|le o e | Il <
Promoter Exon 1

TFBS TFBS TFBS

O CpG shore: CpG island UP/Down 2KB

CpG shelf: CpG shore UP/Down 2KB
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A genetic association study of DNA
methylation levels in the DRD4 gene
region finds associations with nearby
SNPs

Behavioral and Brain Functions

</>

B K7
VK EI304 K 7 (894 1 1 HI X i I B A I 7

VA8 i 4l

{6 it % B i #
v DRD4

2133 V1Y

REWLDMKX B RSNP & &

v" +/-10kb of the promoter region [ f) 54 SNP {i £

A LS

XR4&0

v 44 SNPE 1 5 IR B A 4L K F % T

&P EELER LTS LEYRE ST
v/ DRDA4 Bl 1 [X 3 756 10 95 6 I 09 40 T % 50 20 40 e )

v SNP 33 39 ¥ B 16k %9 5 1) 8t 41 #
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circular RNA ‘ | micro RNA
i 2U1 snRNP{E #t & K % x i I o AxebhA—IMBHDEKHF

U% fif miRNA, i #% mRNA . @ T F 0 H——u [ HmRNA

long non-coding RNA |
> 5XP /MR EE Rl
I B miRNA, 3 # mRNA

ARG L LWL HER
ERRERELMHEERT

| message RNA
BxHBEMNEAR, THEEMHN 6
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HAXHG & v R%GE

v ANEEE IR

SEXABW v LncRNAG F+miRNAZ
v totalRNA NGS+miRNA NGS

~

v IncRNA-miRNA-mRNA3 # 7 #
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Non-coding RNAs participate in the
regulatory network of CLDN4 via
ceRNA mediated miRNA evasion
Nature communications 2017

5
%4

AL E
v/ Stagel—6 4 GC3§ 41 41 R & 5 41 4

v/ Stagell—104 W GO A A R & 5 4 4

B W H A
v LncRNA+mRNAf K . miRNAf K +RNA-seq
HEL®

v BESREEAN, HPREXEZMCLONA I Mm A BH X HER, HEIH
W K 59 5% %, miR-596 5 miR-3620-3pii 5 % B K % ik

VB RAAB KD, STXRCLONAS FIHaEE Y, 3 57 ZmiRNAMY 3 £ 4

v Bi3104% B A ICLDNA R % £miRNABI RiX B3, 5 FRHHE -

V' BB Y M ceRNAH 32 4 #i, 4 BiIncRNA-TUBB2A and IncRNA-KRTAP5-AS1 5 I it
MIRNATGETE R 2 X &, B 5 ¥ % Z#miRNA. LncRNAT RiX 0 0 R & B % W i 0 I8 40 00 i {7
RNA-seq, % iF % 5LncRNAJS % ik ¥ W 1§ AICLDN4 f % ik

V' 33 % W 2 LncRNAM 358 2 IR 5 5 A M 3k S miRNA 17 SRk, W 6 R X
AU aERHEW

v B FRIPE B B3I, IncRNA-KRTAP5-AST T J) 4 & miR-596 5 miR-3620-3p, fj, INCRNA-
TUBB2A 1 [\ % & miR-3620-3p

VO3l KNGO M T 6 5B, S SR P R IncRNARY 2 F 1 8K ML, TR 5 M I ) miRNASE if ceRNA
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Relative expression of CLONG Relative expression of CLDOM4

Pathway in cancer

with their matched non-tumorous adjacent tissues

The correlation between CLDN4 transcriptional levels and miR-596 or miR-3620-3p
transcriptional levels were measured in the same set of patients by Spearman correlation
analysis

\ The MRNAINGRNA —miRNA i the GC \ The relative expression levels of miR-596 and miR-3620-3p in human GC tissues compared
2\ e mRNA-Inc -mi networks in the o
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The schematic diagram and real-time PCR results of the MS2-
RIP method used to identify the binding between IncRNAs and
miRNAs in both SGC-7901 and AGS cells
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miR-596
T
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The mechanism graph of the regulatory network and function of CLDN4. CLDN4 could promote
proliferation, metastasis or EMT processes of GC, which could be inhibited by miR-596, miR-
3620-3p and enhanced by IncRNA-KRTAP5-AS1, IncRNA-TUBB2A as ceRNAs
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MicroRNA Biomarkers in Whole Blood
for Detection of Pancreatic Cancer
JAMA 2014

747 Patients and healthy participants with whole blood RNA samples

435 Cases suspected for pancreatic cancer and included in the Biomarkers
in Patients with Pancreatic Cancer (BIOPAC) study
312 Healthy participants from the Danish corps of volunteer blood donors

|

610 Patients and healthy participants with
microRNA samples from July 2008-June 2012
342 (ases of pancreatic
cancer or chronic pancreatitis from
BIOPAC study
268 Healthy participants from Danish
corps of volunteer blood donors

'

.

Discovery cohort

161 Samples from BIOPAC study
(centers 1 and 6)
143 Cases of confirmed pancreatic cancer
18 Cases of chronic pancreatitis
69 Healthy participants

Training cohort Validation cohort?
181 Samples from BIOPAC study 93 Samples from BIOPAC study
(all centers) (after June 2012; all centers)

86 Cases of confirmed pancreatic cancer
7 Cases of chronic pancreatitis
44 Healthy participants

180 Cases of confirmed pancreatic cancer
1 Case of chronic pancreatitis

199 Healthy participants

|

' ! } '

4 Outliers®
2 Pancreatic cancer
1 Chronic pancreatitis
1 Healthy participant

141 Confirmed pancreatic
cancer
23 Resected
118 Not resected

85 Controls 199 Controls (healthy 180 Confirmed pancreatic 1 Excluded (chronic
68 Healthy participants participants) cancer pancreatitis)
17 Chronic pancreatitis 10 Resected
170 Not resected

Index [:

miR-150 + miR-636 — miR-145 — miR-223.

Index II:

6.9275 — (0.2134 x miR-122) — (0.3560 x miR-34a) —
636) — (0.6725 x miR-223) +

(0.8577 x miR-145) + (1.0043 x miR-
(0.7018 x miR-26b) — (0.3233 x miR-885-5p) + (1.1304 x

miR-150) — (0.2204 x miR-126*) — (0.1730 x miR-505)
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AT #
ﬁ v 1,532 breast cancer cases 1,600 healthy Chinese women
Functional SNP in the microRNA-367 U Btk B
binding site in the 3'UTR of the
calcium channel ryanodine receptor gene 3 v miR-367 exists in the 3'UTR of RYR3 rs1044129 A—G, is present in this binding region
(RYR3) affects breast cancer risk and
calcification
PNAS
> \
~. XB 4R
— v rs1044129 is a unique SNP that resides in a miRNA-gene regulatory loop that affects

breast cancer risk, calcification, and survival.
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MicroRNA-328 May Influence Myopia B A
Development by Mediating the PAX6 & v BREZHH W (luciferase assay ) JF 5% MicroRNA-328 5 PAX6 £ [H il 4 &
Gene v LB H#rs662702 4 [ M R E ., 7 55 T 5MicroRNA-328 1 4 & %
Invest Ophthalmol Vis Sci. V B HPAXGEREAN SAWERZHAN (RPE) MLEAB =4 %W, DREYIE
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v W &8 (RA) HMicroRNA-328 % ik i) 5% Wi
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v rs662702 ff) % 4 % 2 MicroRNA-328 5PAX6 & [ ( 3-UTR) 1 £ & fi

v PAXGE M I Kk (R ERPEA MM E M, MIKHEAMME R, AN, RPEA M
) TGF-Beta3 £ [{ 5 T [ 44 BB h (g MMP2 5 | & 1% 5, I & 40 Ji it f collagen |
and integrin B 1 B Kt
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Genome-wide miRNA methylation 38
analyses in non-small cell lung cancer % v MeDIP-chipif {1+ & K 4 ok, HREEHHENRXHE
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patients
Cancer Research
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A genetic polymorphism in lincRNA-uc0030pf. 1 is associated with susceptibility to esophageal Increased Levels of the Long Intergenic Non-Protein Coding RNA POU3F3 Promote DNA Methylatior

squamous cell carcinoma in Chinese populations Carcinogenesis 2013 in Esophageal Squamous Cell Carcinoma Cells Gastroenterology 2014
between patients and controls in the genotype frequencies for the . . . .
rs11752942A>G site in the lineRNA-uc0030pf.1 exon. Compared Quantitative Methylation Analysis
with the rs11752942AA genotype, AG and GG genotypes had a We designed primers for the POU3F3 gene to cover the re-
significantly reduced risk of ESCC (adjusted odds ratio = 0.73; gion with the most CpG sites. Our selected amplicon was located
95% confidence interval = 0.63-0.84). Biochemical analysis dem- ) .
onstrated that, when compared with the A allele, the rs11752942G in the promoter region of the gene. The mass spectra were
allele could markedly attenuate the level of lincRNA-uc0030pf.1 collected using a MassARRAY Compact MALDI-TOF (Sequenom;
DO v 100 AWML &8 PO Dy DINGE BRI BINA-A9DY, (YeDy BioMiao Biological Technology, Beijing, China) and the spectra’s
affecting cell proliferation and tumor growth. These findings indi- - - )
cated that functional polymorphism rs11752942A>G in lincRNA- methylation ratios were generated by the EpiTYPER software
uc003o0pf.1 exon might be a genetic modifier for the development (Sequenom, San Diego, CA).

of ESCC.
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v m6A-IP-seq
v RNA-seq
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v MBATE 41 547
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v' m6A-RT-gPCR
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Random primed cDNA ¢ . '
library generation, Sequencmg primer
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12H_peak 2H_peak
30,000 40,000
22,500 30,000
W PeakBoth
15,000 20,000 20.35% 12.13% W PeakStart
m PeakStop
7,500 10,000 . Other
o b o L 16.02%
SRRt SRR O R h
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‘W12Hpeak W2Hpeak
16,000 24,000

peak X% B & [ 45 ifpie B, # WPeak XB LM E K, & ¥ Mstop-
coden. start-coden 2% Am6A E £ X i (peak) , Ll It % gene

77 74 % . PeakStart (m6A peaks around start codon), PeakStop (m6A
peaks around stop codon), PeakBoth (m6A peaks around both start and
stop codons) and others

) \ mBA Peak 7E £ [ 7T 1 th 4 7 # it
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Location Annotation

intron Il 12H peak
I 2H peak
TTS [ W2Hpeak
5' UTR Il W12Hpeak

NA
Intergenic
non-coding
promoter-TSS
3' UTR

exon

é Peak 7 i 2T I, HAFRRETH,
B4 B 7R O 7 B T i

é MH K peak 5 RE, W 7# i peak overlap &50%J) £
M E Y Hcommon peak, H ] F X Hspecial peaks
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ffi Fim6A-seq ¥ FTO R fit 8 MAQ/FLT3-ITD & Il % 40 I8 i 17 W 5 -
FTO 3 % it fymono-mac-64 i 7 il 13 90% i X H £ ff % x A T FTOR; {f ) MA9/FLT3-ITD A 1 % 4 g %
m6A R & 1 K F t s

Table S3 (Related to Figure 5). The patterns of the m °A level and RNA transcr ipt abundance changes of
the 11 m A—Hypo genes (shown in Table S2) in human AML cells with FTO overexpression or

knockdown
In FTO-knockdown MAYFLT3-ITD cells
Caiié In FTO-overexpressing MONONMAC-6 cells relative | relative to the control M49/FLT3-ITD
to the control MONOMAC-6 cells cells
(with expected patterns?)
ASB2 Hypo-down Hyper-Up (Yes)
KCNG! Hypo-down Hyper-Up (Yes)
PPARD Hypo-down Hyper-Up (Yes)
RABI7 Hypo-down Hyper-Up (Yes)
RARA Hypo-down Hyper-Up (Yes)
SLC11Al Hypo-down Hyper-down (No)
SLCO4A41 Hypo-down Hyper-up (Yes)
TBCID9 Hypo-down ND? ()
C2lorf59 Hypo-up Hyper-down (Yes)
MZFI Hypo-up Hyper-down (Yes)
TXLINA Hypo-up Hyper-up (No)
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UnMethylated Fragment

Methvylated Fragment
// y g

J8d2 ' G is 16 daltons larger than A

Intensity

Mass / Charge
Unmethlated Fragment --C-- — --U-- — --T--

Bisulfite PCR -—A--
Reaction Reaction

Methylated Fragment

T Cleavage - Fragment Sizes differ if Methylated or Unmethylated
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A novel SNP in promoter region of RP11-3N2.1 is associated with reduced risk of colorectal
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«Discovery of susceptibility loci associated with tuberculosis in Han Chinese Human Molecular
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A genome-wide association study of cognitive function in Chinese adult twins Biogerontolgy 9
August 2017

*BRCA1 missense polymorphisms are associated with poor prognosis of pancreatic cancer
patients in a Chinese population Oncotarget. 2017 May 30

« Effect of AMP-activated protein kinase subunit alpha 2 (PRAAA2) genetic polymorphisms on
susceptibility to type 2 diabetes mellitus and diabetic nephropathy in a Chinese population
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«|dentification of Genetic and Environmental Factors Predicting Metabolically Healthy Obesity in
Children: Data From the BCAMS Study J Clin Endocrinol Metab. 2016 Apr IF=6.02
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*Trans-ancestry genome-wide association study identifies 12 genetic loci influencing blood
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A novel SNP in promoter region of RP11-3N2.1 is associated with reduced risk of colorectal
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*Genetics of Obesity Traits: A Bivariate Genome-Wide Association Analysis Front Genet.2018

« Effect of CYP2C19 UGT1A8, and UGT2B7 on valproic acid clearance in children with epilepsy:
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A variant in ACNQ7 gene predicts metabolic syndrome among northern urban Han Chinese
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