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FLoS Genet. 2015 Mov 5;11(11):e10058553. doi: 10137 1journal.pgen. 1005553, eCollection 2014,

Metabolomic Quantitative Trait Loci (mQTL) Mapping Implicates the Ubiquitin Proteasome
System in Cardiovascular Disease Pathogenesis.

Kraus WE "2, Muoic DM, Stevens RZ, Craig D?. |
ERZ* Gregory 562, Newagard CBZ, Shah SH 2.

Author information

Abstract

Levels of certain circulating short-chain dicar
acylcarnitine (MCA) metabolites are heritable
pathways that influence levels of most of thes
metabolomics in samples from a large CVD ¢
metabolites in CVD pathogenesis. Using gen
several metabolites with genetic loci. Our stre
components of endoplasmic reticulum (ER) s
a second cohort of CATHGEN subjects (N =:
independently predicted CVD events. Associi
genes as differentially methylated (BRSK2 ar
variants and SCDA metabolites corroborated
Woreover, culture of human kidney cells in th
induced accumulation of SCDA metabolites it
implicates the UPS arm of the ER stress path
risk.

\\ 4006-506-908

Mol Peychiatry. 2013 Mar;18(3):340-6. doi: 10.1038/mp.2011.174. Epub 2012 Jan 3.

Enrichment of cis-regulatory gene expression SNPs and methylation quantitative trait loci
among bipolar disorder susceptibility variants.

Schizophr Bull. 2015 Nov,41(6):1294-308. doi: 10.1093/schbullsbv017. Epub 2015 Mar 10.

Gamazon ER, Badner JA, Cheng L, Zhang C, Zhang D, Cox NJ, Gershon ES, Systematic Integration of Brain eQTL and GWAS Identifies ZNF323 as a Novel Schizophrenia Risk

Schork MNJ, Smith EN, Bloss CS, Nurnberger Ji, Edenberg HJ, Foroud T, Kollel Gene and Suggests Recent Positive Selection Based on Compensatory Advantage on
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Author information

Abstract vl
We conducted a systematic study of top susceptibility variants from Collaborators (33)

gain insight into the functional consequences of genetic variation in . i
explore the effects of these susceptibility variants on DNA methylati Author information

the top susceptibility variants, we identified an enrichment of cis reg Abstract

of quantitative trait loci for DNA CpG methylation. hereafter referrec Genome-wide association studies have identified multiple risk variants and loci that show robust association with schizophrenia.
susceptibility variants that cis regulate both cerebellar expression a Nevertheless, it remains unclear how these variants confer risk to schizophrenia. In addition. the driving force that maintains the
bipolar disorder susceptibility variants. This finding suggests that m schizophrenia risk variants in human gene pool is poorly understood. To investigate whether expression-associated genetic variants
studies of pathoph contribute to schizophrenia susceptibility, we systematically integrated brain expression quantitative trait loci and genome-wide
association data of schizophrenia using Sherlock, a Bayesian statistical framework. Our analyses identified ZNF323 as a schizophrenia
risk gene (P = 2.22=x10(-6)). Subsequent analyses confirmed the association of the ZNF323 and its expression-associated single

) ) L o : nucleotide polymorphism rs1150711 in independent samples (gene-expression: P = 1.40=10(-6); single-marker meta-analysis in the
With this restriction a priori informed by the observed functional enr e 4 dise overy and replication sample comprising 44123 individuals P = 6 85x10(-10)). We found that the ZNF323 was
P(bonferroni)<0.03) from two other GWA studies (TGen+GAIN. 219 significantly downregulated in hippocampus and frontal cortex of schizophrenia patients (P = 0038 and P = 0233, respectively).

in an independent GVWA study (WTCCC). Collectively, our findings | gyigence for pleiotropic effects was detected (association of rs1150711 with lung function and gene expression of ZNF323 in lung: P =
genetic variants for gene expression and DNA methylation fo advan g 52x10(-5) and P = 9.00x10(-5), respectively) with the risk allele (T allele) for schizophrenia acting as protective allele for lung
function. Subsequent population genetics analyses sugaest that the risk allele (T) of rs1150711 might have undergone recent positive
selection in human population. Our findings suggest that the ZNF323 is a schizophrenia susceptibility gene whose expression may
influence schizophrenia risk. Our study also illustrates a possible mechanism for maintaining schizophrenia risk variants in the human
gene pool.

annotating genetic variation within the context of
suggesting that mQTL enrichment was specific to the cerebellum, ir
information to restrict the number of single-nucleotide polymorphisn

€ www.biomiao.com

D< marketing @biomiao.com o BH=ED



o Qo 75
Partol GWAST I 1t T 1 5 5

[OMIAO BIOLOGICAI

P4 R
HumanOmni ZhongHua

RAMREE ST AT EARKY LG T LAtA L
5, MALEGARZSNP ) 2k & HapMap T A =/~ BA &
T+ A A A X,

Pt AP MABE S, BEERS, BT
B A BEGWASHF 7289 % ik

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




o’ ..
iao: fﬁ 2K
Pwrto T GWASHE K 1t B 193529

® SNP{% &% 2 : 878,291/ ;

® MAF>5%89 & 2 F NT77%, MAF>2.5%49 % 2 & A73%, MAF>1%69 % & X #65%, XKIk
2% r2>0. 8;

Bl mrss5%
B marsasy

B MAF > 135

Competing CHB- Infiniurm
Specific Array COmniZhongHua-8

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




\\ 4006-506-908

PRI GWASTE 1t B

o’ .. .
Poant 1o 75 £ 1

.. .® BIOMIAO BIOLOGICAI

Marker Categories Number of Markersa

In RefSegb Genes

In RefSeq Exons

In RefSeq Promoter Regions

In ADME Genes

In ADME Exons

MHC (Extended MHC)

Overlap with Genes in COSMIC

Overlap with Genes in
Gene Ontology

Nonsense Markers
Missense Markers
Synonymous Markers
Silent Markers
Mitochondrial Markers
Indels

Sex Chromosomes
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Genome—-Wide Backbone =~ 660, 000

e Maximized imputation Accuracy and Genomic Coverage
e 9000 Asian Whole Genomes 15x/30x coverage

Clinical Research ~ 120, 000

* Known clinical information
* Pharmacogenomics

* HLA

* Loss of Function Exome

* ASA KOL submissions

Asian Discovery Panel ~ 50, 000

* Novel genes/alleles associated with clinical phenotypes (phenotype
agnostics)
* Asian specific LOF Exome

Quality Control ~ 16,000

* Sample tracking and stratification
* Asian focused panel of AIMS
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— Genotyping
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Internal control analysis
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Imputation analysis
e |mputation

Imputation exploits “available information about patterns of
correlation among typed and untyped SNPs in a reference panel
.-+ (e. g. HapMap samples) to explicitly predict, or impute, the
genotypes at untyped SNPs in a study sample” .
——Guan et al., PLoS Genetics

Benefits of Imputation:
1. Increases “power” to detect associations
2. Provides improved explanation for detected associations
- helps to localize causal variant
3. Powerful framework for combining data collected across
different genotyping platforms
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e SNPs 1 -9 form three blocks of
high LD

e Data Sets 1 and 2 represent a
total of eight individuals

SNP 1
}-- SNP 2
SNP 3
SNPS
SNP 6
1--snps
SNP 9

genotyped using two different 3 o aems
arrays at SNPs 1 -9. E o aana AA

e SNP 2 is genotyped in Data Set o .. AF = BB - -

1 but not Data Set 2. ‘E T I

a - = - AA =

e Due to strong LD between SNPs
1-3, the individual genotypes ‘llmpnmbn
for SNP 2 can be inferred in

Data Set 2 based on those gg_jﬁAﬂAsﬁ o es
present in Data Set 1. §§ o BEESEe P
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Manhattan plot
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Regional association plot
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Bipartite network

Legend

Neuwreg - Neursgulin signaling

PTEM - PTEN signaling

Th/Th2 - Th1iTh2 differenfiation
Thyroid = Autcimmune thyroid disease
Allograft - Allograft rejaction

Graft - Graft vs host dissase

Ephrin - Ephirin receptor signaling
ASB - Antigen dependent B cell activation
FeeRl - FeeRi signaling

IGF1 - IGF1 signaling

Dpamﬁf
O

Adjusted p-valug
1.0E-08

T.0E-04
21E03
4 8E-03
91E-03
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KEGG

KEGG MAP

hsa05310:Asthma

hsa05330:Allograft rejection
hsa05332:Graft-versus—host disease

hsa04940:Type I diabetes mellitus

hsa04672:Intestinal immune network for IgA production
hsa05320:Autoimmune thyroid disease

hsa05416:Viral myocarditis

KEGG 1D

hsa04612:Antigen processing and presentation
hsa05322:Systemic lupus erythematosus
hsa04514:Cell adhesion molecules (CAMs)
hsa04640:Hematopoietic cell lineage

hsa04320:Dorso-ventral axis formation

-L0G (P, 10)
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Forest plot
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GRAIL analysis
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B4

—Plink

— GCTA

— SNPstats
— R package
— SHEs i s
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