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심혈관질환의 유전체학:혈압 GWAS를 중심으로

오 범 석

경희의대 의공학교실

Chi-Square test, Logistic Regression 
OR = ad/bc 

Cases Controls 
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ASSOCIATION STUDY 란?  
CASE-CONTROL STUDY 

 

Linear Regression 
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ASSOCIATION STUDY 란?  
QUANTITATIVE TRAITS 에서  

 

GENOME-WIDE ASSOCIATION STUDY 
PUBLISHED IN 2007 

AA  BB  AB 

Universal 
Primer를  

이용한 PCR 

Hybridization을 
 통한 allele 판별 

From Affymetrix 

 

DGI project 

WTCCC project 

FUSION project 

Published in Science 2007, Back-to-back ! 

ASSOCIATION 분석의 재연성 문제를 풀다 
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Published Genome-Wide Associations through 6/2010,  
904 published GWA at p<5x10-8 for 165 traits 

NHGRI GWA Catalog 
www.genome.gov/GWAStudies 

 

BLOOD PRESSURE GWAS 
 

 

2009. 5 

혈압 GWAS는 한국에서 처음으로 발표 

 

2009. 6 

CHARGE  
(Cohorts for Heart and Aging Research  
in Genome Epidemiology) 

2009. 6 

Global BPgen  
(Global Blood Pressure Genetics)  

본격적인 혈압 GWAS 결과 발표 

Genes SNP Chr. Pos. P-value BP 

ATP2B1     rs2681492 12 3.0E-11 SBP 

CYP17A1     rs11191548 10 7E-24 SBP 

CYP1A2-CSK-ULK3     rs1378942 15q24 1E-23 DBP 

FGF5     rs16998073 4q21 1E-21 DBP 

MTHFR     rs17367504 1p36 2E-13 SBP 

C10ORF107     rs1536440 10q21 1E-09 DBP 

ZNF652     rs16948048 17q21 5E-09 DBP 

PLCD3     rs12946454 17q21 1E-08 SBP 

PLEKHA7     rs381815 11 1.89E-09 SBP 

CACNB2     rs11014166 10 1.24E-08 DBP 

TBX3-TBX5     rs2384550 12 3.75E-08 DBP 

ULK4     rs9815354 3 2.54E-09 DBP 

CASZ1     rs880315 1 2.1E-07 SBP 

SH2B3-ATXN2     rs653178 12q24 3E-18 DBP 

ITGA9     rs7640747 3 4.8E-07 Hyp 

GENETIC LOCI FOR BP 

 

May 2011 

Meta-analysis of GWASs in 19,608 East Asians 
from AGEN-BP consortium 

Follow-up (n=10,518) and replication (n=20,247) 
in east Asians 

 Identify six new loci for BP  
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Meta-analysis of 29 GWASs in 69,395 Europeans 
Follow-up with 133,661 Europeans 

Oct 2011 

 

GENETIC MAP OF 33 BP LOCI 

Credit by 임지은 박사 

 

 ENPEP in 4q25 
 Hypertensive in knockout mice 
 Converting enzyme of angiotensin II to angiotensin III 

 GUCY1A3/GUCY1B3 in 4q32.1 
 Hypertensive in knockout mice 
 Guanylate cyclase catalyzing GTP to cyclic GMP 
 Activated by nitric oxide 

 NPR3 in 5p13.3 
 Lowering BP in knockout mice 
 Natriuretic peptide receptor clearing circulating natriuretic peptides  

 ADM in 11p15.4 
 Hypertensive in knockout mice 
 Adrenomedullin, a vasodilating peptide necessary for vascular 

morphogenesis 
 SLC4A7 in 11q22.1 
 Hypertensive in knockout mice 
 Sodium bicarbonate cotransporter 

 

CANDIDATE GENES IN GWAS LOCI 

 

WHY DIFFICULT TO FIND CAUSATIVE GENE? 

WE NEED TO FIND CAUSATIVE 
GENES/VARIANTS! 

To understand how genetic variations 
influence blood pressure 

To predict the exact susceptibility of individual 
to hypertension 

To develop therapeutic drugs for hypertension 

 

IDENTIFICATION OF 
CAUSATIVE GENES 
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어떤 방법으로 원인유전자를 찾을 것인가? 

Knockdown of SORT1 with siRNA 
: increases LDL  

siRNA IN VIVO DELIVERY 

 

Selection of 
candidate genes 

In vitro & in vivo 
test of siRNA 

Measurement of 
blood pressure 

IDENTIFICATION OF CAUSATIVE GENE IN GWAS LOCUS 
USING siRNA INVIVO DELIVERY 

 

 


