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7oz Aelsts, e 8108 (A 418 H, o7} 388%)L hzFEoE 3}
At Affymetrix Genome-Wide Human SNP array 5.02 ©]&3lo #HXA}
e B39, MAF (minor allele frequency) < 0.02, Hardy-Weinberg
equilibrium 2] p-value < 0.0001, genotype call rates < 95%09l 3| F3}=
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AT A HE 57 €
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flo
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2} : 1417(14.20), oA} - 4278 (4.23%))°lth e A¥ A E4E S o
B AANA FE7] EGH Y g dadES Bl 5ql4.390 91X %
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SNPE £ AFddA A3 Az, AFdedA Bid SNPEL F93HA
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1.1 Y (Blood pressure)

111 ¥

dek(blood pressure)> AldHFI @A) o3 ZAEH= T

< T8sts €/Y YR £57] Y (systolic blood pressure, SBP)

i)
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| " <(diastolic blood pressure, DBP) .2 =7 3t} +==7] 42

0] FEAGS W A48 dol el YRt F7hswA
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ek
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o] 120mmHg wgkelm, o|¢k7|dgto] 80mmHgw 7S

A% AAE ol2a et T3 AwhA (prehypertension)

fr
»
!
)

dqtol 120-139mmHge]xz, o]¢7] et 80-90mmHge = Holdnt. g

A (hypertension)2 F=7] o] 140mmHg olifo] AL o]y dho|



90mmHg ©o]/dez Heolsla, I HTo uwe} Stageld}t Stage2z iHT)
(Chobanian et al, 2003).

Table 1. Classification of blood pressure in adults

BP Classification SBP mm Hg DBP mm Hg
Normal <120 and <80
Prehypertension 120-139 or 80-89
Stage 1 hypertension 140-159 or 90-99
Stage 2 hypertension =160 or =100

(JNC-7, 2003)

112 TEYe) $2ube 3

FBL

%

MA B 7]17(World Health Organization, WHO)o A= A A A
o] gelel oF 15:37%7 nEYT BaAH ot WESYCH002). 2007
W E A% (Korea National Statistical Office, KNSO)o| #|A]3F ¢-#vet F
8 Ot Ao Z2E FHMNAE(Y, cancer), HEH A, A HAFo
2 F AR 483% At fElvEtdA AdBEge R A% A}
o ol 109k W 117282 HA3kx 9ITHKNSO, 2008).

FevhEr nEskel fHE

al
GAHE 268%, oAb 244%2 PRl FHEO] GAMT ETh w3 G
=z

rlo

304 o]/ AlollA A 25.6%°]

o BT Aol £&5F F7she ATl UKW

o] = u|=(NHANES, 2003-2004)2] =+ 184 o]del ndEY FHE 29.6%<}



o|tHOng et al, 2007).
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B YchFa. A28}, 1997; Choi et al, 2006).

A goh(Williams et al, 1991).



1.2 fA3A A A#A B4 (Genome-Wide Association Study, GWAS)
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HZ SNP=

T 2
(multiple gene)o} 7] B3t A3 2o 95ty dojuie AYW

(Havlik, 1991).

Fg(blood pressure)2 2Fo] AT (twin studies)oll A 40 ~ 60%
(O’'Connor et al, 2008)2 YEeh}= 5, 98z B33 & A(multiple
trait) & shuoltt. I o= th9] JhHA AT (pedigree studies)9} 45 o]
AT T Tl FF7] EEHA oy Y EFAA RS =50%E
H g tH(Hottenga et al, 2007; Arar et al, 2007).

AZFAA A4 E2A(Genome-wide linkage studies)S 3] gt
7} #F#E " chromosomal regiono] <1 = v} 9t} Krushkal 5-2(1997)
27 gy #AE"E 49 region (2q22.1-2p21, 5q33.3-5q34,

6G23.1-6q24.1, 15q25.1-15q26.1)8 15}, 2 A Ao X3 solute



carrier family 4, sodium bicarbonate cotransporter, member 5 (SLC4A5)
FAA7 18YT BHEHP quantitative trait loci (QTLs)E A|7] = Atk
(Barkley et al, 2004). T3}, angiotensin-converting enzyme (ACE) &2 X}
oA FA TP dFeder Azl ®ul QAT (Zhou et al, 2002),
angiotensinogen (AGT) #dAA= oln] £d A 27|28 Y(essential
hypertension)?} Balo] QBT WHAE 5 Fu §8A Awy A7

23] o] Ro|x 3 THCaulfield et al, 1994). ¥E, FZAT YR Qlo]A
2

124 nE G #3 7= GWAS AT

GWASE T3 ndget dta ddE A7 =24 Affymetrix chip
2 ©]-83%F Framingham Heart Study 100K Projectil M= Ed3 #HE 6
7He] SNPeo] FAHL 2 F9 e, 57 YdAE rs10493340 (p
= 171093 o]¢t7] "AgolAE rs1963982 (p = 3.3x10°)7} 7Fg §-<3h
AAMNE EAHLevy et al, 2007). F=ollA Wellcome Trust Case
Control Consortium Ho|HE ©]&3F AT7F o]HHAT o] AFolA=
o 7hd Hlm felghge] 51079 FEANA FAF SNPL vEREA] @

ATHR007). EF, FHAFANAY £57] Fgel BAY AFNM J1E

I~

FIEL p < 5x10° £Fo 2 rs12153297 (5934, p = 3.64x107) ]9

= 57 SNPo] §-9laA uvehgom, nEet Foll Al rs116462123 (16233,
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p = 234x10%)9)6] 27]°] SNPo] %712 A@Aol Akm HuE u} Ao
(Org et al, 2009). Ying Wang 5 STK39 (serine threonine kinase 39)
TR g AHET BAVE Aok skAth2008). E£F, HZ Chow
L& h=rlol Al ATP2B1 (ATPase, Ca++ transporting, plasma membrane 1)
SR 2ol IXF 1817249754 (p = 1.3 x 107)7} $&7] oA &

el gth RTEATH2009). T2 GWAS (B S olgdlel 412} ¥

ool BAE TAHeRE A9 F= A7 3= BA ¥H-



old] w2 ME Ex=zE oo Zoh
1) SNPo| 3 g A#gd A7l 71%3 ¥3 ¥ A (quantitative

trait) 4o 2 FQHSBP, DBP)# d#o] e TH FHAAES ¢F3)

__'%_
A A dnd 47 7123 eAYERT

500K SNPs Genome-Wide

Association Study : .

Quantitative Trait Locus Study Systolic Blood Pressure
Diastolic Blood Pressure

Genetic

Factors ~

500K SNPs Genome-Wide
Association Study :
Case-Control Study

Hypertension

Candidatr Genes

*Hypertenstion

*Blood Pressure
«Systolic Blood Pressure
«Diastolic Blood Pressure

Figure 1. Outline of study



AR AEE BES 137567 5 AAASRE, AT, viRtE, s,
et 5)F EAHNFEAE, HDL-Z2d 28 2, 35T95F) TA(FIH,

=59 F)ol FHE FARHLO011B)E AQdsta, U A 12,745% 5 77
AFE2 100798 AEstd {F31A HAAFE  Affymetrix Genome-wide
Human SNP array 5.0 ©|83lo 4390

32 5607 (56.39%), oAt 43375 (43.61%). 2 FAHE 998B3%H S e
2 B4stsled, of & n¥s HAHS JHEAY, 1EY e He @
A, deFol 140mmHg/90mmHg (SBP/DBP) ©]’d) Zreixt 1837 (HAt 141
g, AR 2%)E gxrer AHosta, vmA 8108 (A 418 B, A

388%)S lxTFoz syt
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2.2 HAHA}

HAAEANA 1247 F&5 T BAAHES Tl A, A F
A& st -70CY T EAST 3REY, FFH2HE, T4
A, HDL-C (high density lipoprotein cholesterol)s2l =4S <3l
Hitachi-7600% 4] 7](hitachi Ltd. Tokyo, Japan)Z A}& 3} 1, oft] X &l
(adiponectin) HAAM= &A™ Y52 (enzyme-linked immunosorbent)2- ©]
43l tHMesdia Co. Ltd, seoul, Korea). ¥ A A5 RE F34
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3. REA 24

DNALink, Incoll4] Affymetrix Genome-Wide Human SNP array
50 22 [FAAHAE FHE 531AE] Quality control call rate
(Dynamic Model algorithm)= 86% o|’4& e, 7i7ide] AHAE&
AsAl FEstr] A8l XA de] o] A (heterozygosity)S & S
t}. Genotype calling2 birdseed ver.2 algorithms 3| Ala HUL, Y
FAA A M= BA5HA Tt

DNAZ Al 10077 €] tiAAE EAstdey, 2 5 &9 A48

PLINKE ©]g&3}o] IBS 2t&4 o2 A SNPES ZAste] fizez A
ol fAY, X dAAE T /AR HArksk AEol dAeHA 2 A
g A9 stk E®I FE57] g olgy] e AFAE AdE F
9937 & A £A4 AH7E Ao AME HIUTH

Affymetrix Genome-Wide Human SNP array 5.0 %3 500,568
SNP7} #3x BA =tk 2 % Hardy-Weinberg Equilibrium (HWE)<£]
pvalue < 00001 9 14239 SNPo] A=, 115008 SNPL

MAF(Minor Allele Frequency) < 0.02¢8] 7|&o] 3] AR,

_12_



genotype call rates < 95%¢<1 42,748 SNPo] A9 = At} o= A Genotype

filtering2 3] % 346,019 SNPo] EAE Ao Alg =),

Al mE WHEE] Aol nddF AT AL WMFES Ao

i
f
N
el
:(I)LL
N
>
oft
2
i
>
mlo
>
)
ol
2
iy

gs 23S 757 G oy ddollA SNPe] daAdES
) S8 oE HY 7 B4 2l olf stgw, AR dA, ¥R
AR A 74 o8k SNPE TAHZ Btk 18P SNPehe] A#A
S 2A2Y B4 ndg o839, gt AA, @, dxtdA A
fol3h SNPE AU BATh E3 ztzhe] AT JEE R A
2454

z+ BA oA 7+ oA - SNPd tiste] &2 28 (genotype)

o

Me B 437 W4T o9 AL thE A 7 24
o= AR Fwgel AolE T, BA-NETATRE 2A2

Bl £49 7 odds ratio (OR)Z codominant modele] 7]z 3} T}
o] §AA B4 A AAS o & bl ST St sk Al 15 2
7F E7Vsh7] wiEel g5 ade] EAELS siZs ] S EE B4

jlil_l_
HS AAstYet. fo4F alpha (p-value)E ZAAMSE & w7 (marker)9]

=
f
iy
i
at
&\1

%<& Bonferroni correction (Westfall et al, 2000)¢] <£]3gt

p-value 2 3%}, ©3l  False Discovery Rate (FDR; Benjanini &

_13_



Hochberg, 1995; Sabatti et al, 2003) P-value9] & 7} =t
MU R st ez sk W olth

rlo
N
T
vl
o

bonferoni correction (Bonf) = alpha (p-value)/k

False positives

fase discovery rate (FDR) = Total positives

B4 B4 ZRIOPOFE SAS software ver. 9.1.3(SAS Institute
Inc, Cary, NC)¢} Haploview ver. 4.1(Broad Institute, USA), PLINK

ver.1.05 (http:/ /pngu.mgh.harvard.edu/purcell/plink)-2 ©]-§& 3} v}

_14_



ATel thAAE 2 993 o7 YxtE 5607 (56.39%), A= 4339
(“361%)0lth. A BFE AL 4154401 FAE 41.924], AR 41.06
Az drbsh olah Abole] ddmel Zol glitHp
Se WF £%7] B9 AR FTL 12085

0.110). YL =4

H

13.84mmHg (g7} -
12499 + 1242mmHg, 9=} : 11550 + 13.76mmHg)o]x, o]¢7] Y
o AA @ 7385 + 1039mmHg (F=}F : 7651 + 10.17mmHg, =}
: 7041 £+ 964mmHg)o|A=H, F Wy BT EAVF AR EY FAH LS
2 &84 =thp < 0.0001). BMI(kg/mz), A Ed (cm), FEIEG
(mg/mL), ZZ#2HZ(mg/ml), LDL-Z# 28 2(mg/mL), 434
(mg/mL), &5F(g/day) "ol A7 AR BT FoetA A ey
I(p < 0.0001), HDL-Z 8 ~H Z(mg/mL), adiponectin(ug/mL) ol A& o
A7 FART $95A4 =4 VeERdThp < 0.0001, Table 2 )

AA 1YY FHELS 18379 (1843%)0] 1L, FAE 1417 (14.20%),
Abe 4279 (4.23%) 2 FAt o ET ndgt ol =3tk g Y
SHE(AA 547, 544%) T3 FRHA2H, 4.23%) A9 FHEo] =12
3

,121%) 80 BTk FEol 03 S92 @ U= FAshA skt

fr
oo
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SA7b Ak 1477 (14.80%), oAb 4037 (40.58%)0] 92, FAd] FAL 3

Aol gtk SEx7F FA53%(15.41%), A 13%(1.31%), A= T
st Jrke $ol Wb 2607(26.18%), A 179 (1.71%)ol ATt &Fd
e SeolA] @A 5119 (51.46%), <=} 2427(24.37%)0] &F & rix

SHEatat
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Table 2. Generd characteristics of the participants

Men Women Total
n=560 (56.39%) n=433 (43.61%) n=993 (100%)
mean + SD. mean = S.D. mean = S.D.
AGE (years) 4192 = 863 4106 = 828 4154 + 848
BMI (kg/mz) 2456 £+ 295 2254 + 3.00 2368 + 314
(st direumference 8564 + 809 7515 + 834 8L07 + 971
Systalic blood
pressure (mmHg) - 12499 + 1242 11550 %= 13.76 120.85 = 1384
Diastolic  blood
pressure (mmHg) - 7651 + 1017 7041 + 964 73.85 + 10.39
Fasting blood sugar
(mg/dg) 9 97.06 + 1861 8952 + 11.65 9377 + 16.38
Total cholesterol
(mg/dL) - 18954 + 3299 179.06 + 3253 18497 + 3318
HDL -cholesterol
(mg/dL) == 4979 = 1048 5092 + 1343 5421 + 1287
LDL-cholesterol
(mg/dL) == 11333 + 2945 10261 *= 27.83 108.65 *= 29.23
Triglyceride
(mg/aL) == 14515 £+ 110.92 83.02 + 44.30 118.06 = 9348
Adiponectin
(ghl) - 658 + 414 1112 + 6.77 856 + 5.89
Alchol consumption
(g/day) - 2054 = 3227 450 += 1027 1355 + 26.38
N % N % N %
Hypertension 141 14.20 42 4.23 183 18.43
Diabetes 42 423 12 121 54 544
Smoking
Non 147 14.80 403 40.58 550 55.39
Ex 153 1541 13 131 166 16.72
Current 260 26.18 7 171 277 27.90
Alcohol
Non Drink 49 493 191 19.23 240 2417
Drink 511 5146 242 24.37 753 57.83

1) SD. : standard deviation
2) *** p-vaue<0.0001, ** p-value<0.01, * p-value<0.05, t-test (mean difference between men
and women)
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THL s AP R Aol M e] B4S A Bgih

A ARE 8108 (B157%)22 HAE 4199, A= 3919 o]
3 thdAE 1837 (1843%)22 HAHE 1417, o2 4230l
th AAQle] WFAHL 4067 = 766M(ZA : 4111 £ 801, oA

4021 + 724)0]1, nEATO HTAHFL 4541 £ 10.65M(FA -

+

4435 + 987, A=} : 4895 + 124)2 YT Aol AHAI H]s|

al
ESUTHp < 0.001). BMI, %7€, o|ehr1dtell A ndgtwro] A4l

N

s Hiol A UERITHp < 0.001). SFFAME AA(p < 0.01)8 o
AHp < 0.0001)NHE SFFe o)zt YRt WA HE 2Hol7} LhE}
1} $29k(Table 3)

YRFA B FA SHAE 2079 (2556%, SR} : 1947 (23.95%),
A7} 13%(L60%)ol1, SF2 st A= 383 (A7.28%)91, AR
St tiestEch v, n¥EtTl
A BA A SHAE 3825%((70%, WA : 36.07%(667), AF : 219%(4

2267 (27.90%) 0. & 1} A

fr
mjo
N
i

H)ola, 55 st FAE 128%(69.95%)9 1, JAE= 16 B.71%)2 =

UeAE £32 30T uag
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Table 3. Characteristics of the hypertensives and normotensives

Men Women Total
n=555 (55.57%) n=426 (43.43%) n=981 (100%)
mean + SD. mean + SD. mean + SD.
Normotensives
. 0 . 0 . 0
N 419 (42.20%) 391 (39.38%) 810 (81.57%)
AGE (years) 4111 + 801 4021 + 724 % 4067 + 7.66 %
BMI (kg/m?) 2421 + 2.77 % 2237 + 295 ¢t 2332 + 300 %
stolic blood
[%lessure (mmHg) 121.30 + 987 % 113.12 + 11.62 % 117.35 + 1150 %
Diastolic  blood
pressure (mmHg) 7328 + 761 % 68.71 £ 8.05 # 71.07 + 815 #
(Ag'/%*;l‘}’,') consumption 1917 + 3123 484 + 1066 % 12.25 + 2470 +
Smoking N (%) N (%) N (%)
Non 110 (13.58) 365 (45.06) 475 (58.64)
Ex 115 (14.20) 13 ( 1.60) 128 (15.80)
Current 194 (23.95) 13 ( 1.60) 207 (25.56)
Alcohol
Non-drink 36 ( 4.44) 165 (20.37) 201 (24.81)
Drink 383 (47.28) 226 (27.90) 609 (75.19)
Hypertensives
N 141 (14.20%) 42 (4.23%) 183 (18.43%)
AGE (years) 4435 + 9.87 48.95 + 12.4 4541 + 10.65
BMI (kg/m?) 25.62 + 3.23 24.08 + 3.04 2527 + 3.25
stolic blood
[S)}/eSSJre (mmHg) 135.96 + 12.77 137.67 + 12.33 136.36 + 12.66
Diastolic  blood
pressure (mmHg) 86.12 + 10.75 86.24 + 8.86 86.15 + 10.32
?g',%*;‘;') consumption 24,62 + 34.96 131 + 432 1927 + 32.26
Smoking N (%) N (%) N (%)
Non 37 (20.22) 38 (20.77) 75 (40.98)
Ex 38 (20.77) 0 ( 0.00) 38 (20.77)
Current 66 (36.07) 4 (219 70 (38.25)
Alcohol
Non-drink 13 ( 7.10) 26 (14.21) 39 (21.31)
Drink 128 (69.95) 16 ( 8.74) 144 (78.69)

1)S.D. : standard deviation
2) ¥ pvaue<0.0001, T pvaue<0.001, +tp-vaue<0.01, t-test (mean difference between
hypertensives and normotensives)
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2. dett 500K SNP 22| A 24

(Quantitative trait Locus Study)

2.1 %%7] JY(SBP)Z SNP

211 £=7]) ¢y SNP daA 24 (A A)

0E 4% 37 242 3 557 T4 SNPSh Ande 45

7 A, $%7] gg3 bF S5 et SNPS 5pl143 91F
o] CDHI2 ARt 923 rs958625(C<A)Z B = -5.602, SE= 1.05, p=
1.22E-072  YEFS ™, Bonferonni correction®  False  Discovery
Rate(FDR) testzh-2 ztz}b 0.0428, 5449 F3E p < 0.05 FFollA
T FostAl velgth £33 rs1719425(A<G, B = -6.901, SE = 1.36, p =
46E-07), rs669927(T<C, B = -5761, SE = 116, p = 7.33E-07),
rs1882443(T<C, B = -6.383, SE = 128, p = 7.86E-07)2 +%7] Y9
Az BAOIA p < 1x10° $EolM BAGom felatA e 2
o= p < 1x10° o4 15749] SNP7} EAHo =z fo84A4 Ebstth

(Table 4, Figure 2).
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Table 4. Top Twenty significant SNPs in the Linear Regresson Anaysis for

association with systolic blood pressure (SBP) in Korean.

Chr.  Marker Position Al A2 MAF Gene B SE p Bonf FDR

5 rs958625 22798660 C A 009 CDH12 * -5.602 1.05 122E-07 0042 0042

8 1s1719425 16509140 A G 0080 MRPL49P2 -6.901 136 4607 0159 0.068

6 669927 96528054 T C 0080 KRT18P50* -5.761 116 733E07 0254 0068

2 rs1882443 183754364 T C 0059 NUP35 -6.383 128 7.86E07 0272 0.068

1 16844287 197385336 A G 0.070 MIRN181A1 -5827 122 193E06 0668 0134

12 rs1356198 71924102 T C 0058 TRHDE -5.956 126 268E06 0926 0134

6 rsl7062729 102539008 T G 0.066 GRIK2 * -5867 124 271E06 0939 0134

12 rsl7380912 17277690 C G 009 LOC390297 -5145 111 414806 1000 0179

9 17862892 8731188 A C 0031 PTPRD * -6.133 1.34 534E06 1000 0.189

6  rs6531 33271429 G A 0026 RXRB * -8156 178 547606 1000 0189

9 rsl0756183 11086920 A G 0049 LOC646114  -6333 140 663E06 1000 0.206

9 rs791681 12512037 G A 0107 TYRP1 -4815 107 714606 1000 0.206

5 rA1444645 149111561 G C 0045 PPARGC1B * 6100 137 875E-06 1000 0219

18  rs9956852 486594 A G 0077 LOC388474 -5340 120 92206 1000 0.219

10 rs10998075 52983432 A C 0088 PRKG1 * -4.857 109 949E-06 1000 0219

15  rs379468 67937505 T G 003 TLE3 4227 0.97 000001 1000 0.291

7 1s12703863 146283095 C T 0071 CNTNAP2 * -5199 119 0.00001 1000 0.291

4 rs1552215 64941206 A C 003 SRD5A2L2 * -6.692 155 0.00002 1.000 0.303

4 rsl7314539 32080646 G A 009 LOC642305 -5.628 1.30 0.00002 1.000 0.303

9 rs1180109 72075087 T C 0121 SMCS5 * 3718 0.87 0.00002 1.000 0.303

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age and sex,
Bonf : Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 2. Transformed -logio p of 346,019 SNPs from the linear regression model of

association with systolic blood pressure in Korean. p-value were adjusted for age and sex.
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T},

dAtel A FE7] g SNPote] thg A3 IJARMS Tl A4
Bored, 2 F 7§98 vERG SNPL rs10490437(G<T)2 2=
2p24.30]t}. o] SNP9| Bzte -51460]1, SEE 108, p = 22E-069°1},
Bonfzk-& 0.762, FDRZE-S 02752 f-2l3}A] ¢kgkt}. o] SNPL family with
sequence similarity 49, member A (FAM49A) §RAX <A A8 AL,
o] SNP o|9lol= 77§¢] SNP7} p < 1x10° ¢ FFA FAHoE 9
sttt 2 9ol 18q12.2¢] $1X3F rs7233417(A<G, B = -3.766, SE = 0.81,
p = 425E06) & §95FE p < 1x10° oA EAZA 4L BHAFYY

(Table 5, Figure 3).
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Table 5. Top Twenty significant SNPs in the Linear Regresson Anaysis for

association with systolic blood pressure (SBP) in Korean men

Chr.  Marker Position Al A2 MAF Gene B SE p Bonf FDR
2 rs10490437 16814603 G T 015 FAM49A -5.146 1.08 22E-06 0762 0275
2 rs16982730 16810202 G T 012 FAM49A -5293 113 33306 1000 0275
2 rs11693345 16813593 G A 0121 FAM49A -5282 114 40506 1000 0275

18  rs7233417 33454178 A G 032 BRUNOL4 -3.766 081 42506 1000 0.275

2 rsl6982758 16813921 C A 012 FAM49A -5.213 112 441E06 1000 0275
2 rs11690985 16813403 T C 0124 FAM49A -5161 112 526E06 1000 0.275
2 11024914 16823304 G A 0127 FAM49A -5.049 111 65E06 1000 0275
2 rs11682177 16820361 C T 012 FAM49A -5061 111 687/E06 1000 0275
2 rs11096693 16812597 C G 01z FAM49A -5118 113 714E06 1000 0275

19 rs344797 50499982 G T 020 MARK4 * -3639 0.84 000002 1000 0449

2 rsl0179528 41987155 A G 0482 LOC400950 3165 073 000002 1000 0449

X rs5930628 125120654 T G 0405 WDR40C 4534 105 000002 1000 0449

X rsh933338 125099810 G A 0405 WDR40C 4534 105 000002 1000 0449

5 rs32216 127667975 C T 0112 FBN2 * 4891 1.14 0.00002 1.000 0449

X rs1393013 125039316 T C 0404 WDR40C 4524 106 000002 1000 0449

X rsl2013205 125042603 G T 0404 WDR40C 4512 105 000002 1.000 0449

19  rs344807 50491282 C T 0267 MARK4 * -3566 0.84 0.00002 1.000 0449

8 17459634 15578522 A C 0098 TUSC3 * -5.447 128 0.00002 1.000 0449

1 rs10918239 163911489 T C 0174 ALDHOA1 * 4327 102 0.00002 1.000 0449

7 rs7799974 28364407 A G 0188 CREBS * 3828 091 000003 1000 0542

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age, Bonf :
Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 3. Transformed -logiw p of 346,019 SNPs from the linear regression model of

association with systolic blood pressure in Korean men. p-value were adjusted for age.
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213 £=7] ¢ SNP 34 24 (o3

Azt Al %7 4T SNPete] g A% IAEAE 53 4y
Bkt
O Ay, ARpeA 7 fosAl UERd SNP2 2p2539] Sl
collectin ~ sub-family member 11 (COLECIT)FHX} Qo 9|3
rs11896016(T<C)o. &, B Fhe 4563, SEE= 098, p= 4.11E-06°1t}. 2 9
o COLECI1 4Rl 91x)3120E SNP & rs12988769(T<C, B = 4.450, SE
= 097, p = 5.95E-06), rs13000184(A<G, B = 4.347, SE = 096, p =
7.26E-06), rs7576886(A<C, B = 4.259, SE = 096, p = 0.00001),
rsd850070(G<A, B = 4.237, SE = 0.98, p = 0.00002)c] 4+$] 107] Zo] <l
Atk ol F  270(rs12988769, rs13000184)9} RPE65 (retinal pigment
epithelium-specific protein 65kDa) - A}Foll 223+ rs17130691(A<T, B =
4346, SE = 096, p = 8.62E-06)= §94F p < 1x10° oA &34

B}t (Table 6, Figure 4).
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Table 6. Top Twenty significant SNPs in the Linear Regresson Anaysis for

association with systolic blood pressure (SBP) in Korean women

Chr.  Marker Position Al A2 MAF Gene B SE p Bonf FDR

2 rs11896016 3643021 T C 02711 COLEC11 * 4563 098 411E06 1000 0701
2 rs12988769 3636757 T C 0276 COLEC11 * 4450 097 595E06 1.000 0701
2 rs13000184 3636549 A G 0278 COLEC11 * 4347 09 72706 1000 0.701
1 rsl7130691 68678569 A T 0284 RPEG5 * -4.346 096 86206 1000 0.701
16  rs4889197 71952116 A G 0446 TRNAK-UUU 3748 0.84 0.00001 1.000 0.701
2 rs7576886 3643320 A C 0274 COLEC11 * 4259 096 0.00001 1000 0721
1 rsl7130693 68681457 C T 0281 RPEG5 * -4.073 093 0.00002 1.000 0.762
2 4850070 3633697 G A 024 COLEC11 * 4237 098 0.00002 1.000 0.762
2 rs11126551 76765793 G A 03% LRRTM4 3629 085 000002 1000 0921
20  rs1576399 50897234 T C 0171 RPL36P1 4869 115 0.00003 1000 0943
2 4676345 2412451056 T G 0456 GPR35 -3636 0.87 0.00003 1000 0943
21 rs2212380 22403041 C T 0136 MAPKGEPS2 4827 118 0.00005 1000 0943
8 rs9792275 59089520 C T 0047 FAM110B * 8289 203 0.00005 1000 0943
16  rs4786182 7535702 C A 0083 A2BP1 * 6.022 1.47 0.00005 1000 0943
12 rs10849792 119726316 C G 0231 UNQ1887 *  -4125 101 0.00005 1000 0943
1 4301655 8236481 A G 0413 SLC45A1 3454 0.85 0.00005 1000 0943
2 rsl7025484 84769910 T C 0047 DNHL1 * -8.021 197 0.00006 1.000 0943
16  rs4404084 7531942 T A 0034 A2BP1 * 5984 148 0.00006 1000 0943
16  rs4787040 7500981 T A 008 A2BP1 * 5964 148 0.00006 1.000 0.943

8 rs1122328 59100304 T C 0047 FAM110B * 8285 205 0.00007 1.000 0.943

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age, Bonf :
Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 4. Transformed -logio p of 346,019 SNPs from the linear regression model of

association with systolic blood pressure in Korean women. p-value were adjusted for age.
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214 %7 4 FHAE (genptype)E A7d

TE7] E¢FI SNPske]  EAoA CDHI2Z  fARbe]  #IX|3F
rs958625(C<A)= thdat HAET ofyzl il ARfeA Az p =
0.00005¢F p = 0.000322 TAA FAELE p < 00005 FFAA FsH
LFERTH(Table 7). genotype® $%7] d¢tel o vlm Aol A thaat
AA o HadL AA genotype & w 1225 + 13.700]32, CA genotyped
1143 + 1252 (B = -5985, p = 8.65E-08), CC genotype & uj 1185 +
954(B = -4.785, p = .4495)o|t}. FAFe} oAl = AA genotype U
Ht} CA genotype 4 W o]¢b7] dge] FFo] Eo]E U th(Table 7).

datel A fol e 1 rs10490437(G<T)S FAtell A 2 ol izt
AANME p = 00003622 FAZ FolgdE p < 00005 FFAA F5H
VRS tHTable 7). FAloll 2] genotype ZIF A= TT genotypdoll A Z7]
WHL 1262 + 12.36, GT genotypesl 4] 1214 + 11.63(B = -4.758, p = 0.0002),
GG genotypeol| 4] 114.2 + 10.77(8 = -11.88, p = 0.0009)E Ho FoH, tj
AR AA M E 5] Y Hae EoEUHTable 7).

Azl Al A 1s11896016(T<C):EE AR HAANAE p =
003372 §4F p < 005 oA Hoatgom(Table 7), =A<
genotype ZI}ol| Al CC genotype ¥ wj HF2 1134 + 13195 HAFS]
o™, TC genotype & wj 1162 + 13.69(8 = 3177, p = 0.0112), TT
genotype & wj 1265 + 1258(8 = 11.94, p = 2.63E-06)2 e, i
2 AA oA CC genotype & uwjoll H]s] TT genotypedll A 7] Y9

Bdol L 2= AL HITHTable 7).
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Table 7. Allelic and genotypic effect of the most significant 3 SNPs for systolic blood pressure

Totd Men Women
cr. SP Alde Tyar B (D P MAF B(SH p WA B b
5  rs958625 AIC 0098 -5.602(1.05) 12E-07 0092 -5.721(1.40) 000005 0.107 -5521(152)  0.00032
2 rsl0490437 T/G 0098 -29830.84) 000036 0125 -5.146(1.08) 2.2E-06 0.138 -0.137(125) 0.9123
2 rsl1896016 T 0271 1.404(0.66) 00337 0271 -1.248(0.85) 01438 0.271 4563098 4.1E-06
Geno Feg Meen + SD. B (SB p Freg Meen £ SD. 3 (SB p Freg Mean £ SD. [ (SB p
5  rs958625 AA 776 1225+ 1370 445 1260 + 1246 331 117.8 + 1389
pl4.3 CA 181 1143 + 1252  -5985111)  87E-08 96 1199 + 1084 -6452(148) 15605 85 1081 + 1133 -5676(160) 0.0004
cC 4 1185+ 954 -4786(6.33) 04495 2 1265+ 212 1025866) 0.9058 2 1105+ 354 -8483(888) 0.33%4
2 rsl0490437 TT 750 1216 + 14.00 429 1262 + 12.36 321 1156 + 1377
p24.3 GT 218 1186+ 1317  -2550(098)  0.0092 115 1214 + 1163 -4.758(1.28) 0.0002 103 1155 + 1412 0196(143) 0.8906
GG 20 1135+ 1064 -8006(288) 00055 12 1142 + 1077 -11.88357) 0.0009 8 1124 + 1107 -2081(451) 0.6447
2 rsl1896016 CC 509 1205 + 14.06 280 1259 + 1217 220 1134 + 1319
p25.3 TC 3% 1205+ 1362  0.4640.85) 05869 221 1238 + 1262 -1977(111) 0.0764 174 1162 + 1369 3177(125 00112
TT 65 1255+ 1251  4.58%(167) 0.0061 38 1247 + 1257 -1186(214) 05791 27 1265 + 1258 1194251) 2.6E-06

1) Chr. : chromosome position, Allele: dlele type (major allele/minor alele), MAF : minor alele frequency, 3 : regression coefficient, SE : standard
error, Geno : genotype, Freq : genotype frequency (n), S.D. : standard deviation

2) Adjustment were age, sex in total. Adjustment were age in men, women.

3) rs958625 : SBP_total, rs10490437 : SBP_men, rs11896016 : SBP_women
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22 o|¢t7] ¥HDBP)Z SNP

g 49 37 248 4 ol9r] U4 SNPsh ABAgLe EAs
= Wl mshAT

I A, olky] EgH 7MY fY Al vERd SNP2 17q21.2¢] £

218 3l

rlr

rs7220322(G<C)Z, B k& 2013, SEx 045¢]3, p = 7.81E-06

FFE p < 1004 FoJ5t9th. 2@y Bonf¥t FDRLS zhzh
1.0003} 0.8312 #9284 Jehdx] &tk #9 £ p < 1x10° oA =
rs72203225k0] §-95HA Vel o ], 7 9o = rs2246597(A<G, B = 3.341,
SE = 045, p = 0.00001)5 36709 SNPo] &9 4F p < 1x10* oA &

A Xz #2959 tH(Table 8, Figure 5).
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Table 8. Top Twenty significant SNPs in the Linear Regresson Anaysis for

association with diastolic blood pressure (DBP) in Korean

Chr.  Marker Position Al A2 MAF Gene B SE p Bonf FDR

17 rsr220322 36499917 G C 049 KRTAP4P1 2013 045 781E06 1000 0831

13 rs2246597 43728693 A G 0098 SERP2 3341 0.76 0.00001 1000 0.831

11 rs4935810 122136788 C T 0427 UBASH3B * 1938 044 0.00001 1000 0.831

4 rs6813398 10478146 G C 0312 MIST -2090 048 0.00002 1000 0.831

8 rsl6887070 116242422 C T 0.048 TRPS1 -4.381 1.02 0.00002 1000 0.831

13 rs9562961 49833842 G C 0366 FAM10A4 1972 0.46 0.00002 1000 0.831

5 rsl7144163 117911495 C G 014 DTWD2 2671 0.63 0.00003 1.000 0831
1 rs1221502 191543598 A C 0407 CDC73 -1.854 044 0.00003 1000 0.831
1 16665069 191349506 C A 0459 GLRX2 -1.824 044 0.00003 1000 0831
6 rsl6874029 46026503 G C 0065 CLIC5* 3709 0.89 0.00003 1000 0831
4 4074742 10476142 C A 0315 MIST -1.996 048 0.00003 1000 0831
13 41487947 92615046 C A 009 GPC6 3008 0.72 0.00004 1000 0831
16 rs7205074 73777510 C A 0164 ZFP1 -2471 060 0.00004 1000 0831

13 rs2240810 49829601 T C 0353 FAM10A4 1933 047 000004 1000 0831

13 rs1924374 49829392 C T 033 FAM10A4 1933 047 0.00004 1000 0.831

11 rs7936263 132884694 G A 0333 OPCML * 1869 0.46 0.00005 1000 0.831

1 1s12410806 167984860 A G 0124 SELE 2703  0.67 0.00006 1000 0.831
2 rsl1126551 76765793 G A 0377 LRRTM4 1830 0.46 0.00006 1000 0.831
5 rs11950832 117911872 A C 0147 TDWD2 2589 0.65 0.00007 1000 0.831
9 rs2810489 135012521 G A 0367 BRD3 * -1.838 0.46 0.00007 1.000 0.831

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age and sex,
Bonf : Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 5. Transformed -logiw p of 346,019 SNPs from the linear regression model of

association with diastolic blood pressure in Korean. p-value were adjusted for age and sex.
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1947 dete Iztel gztm bFolA] SNPete] d@Ade EAMs)

dAte A ol k7] EdF SNPFe] ABAFEAE 8 7Y felskA
HQl SNP-E rsd541776(G<A)C. & 6q22.3 =8 lom, B ke -3.018,
SEx 0.65, p £ 3.66E-06& HoFth Bonfe} FDRO S zHzb 1.0007}
063622 AAEAUTE 1 9% rs2246597(A<G, B : 4.678, SE : 1.00, p :
3.73E-06), rs41487947(C<A, B = 4.325, SE = 0.94, p = 5.52E-06)¢] 1x10”
olgkoll A f-o] g HojFm, PE 1x10™ mlgte 2 307]9] SNPo] #93}
A }efstth(Table 9, Figure 6).

T3 T WA 2§ LEN} rs2246597(A<G, p = 3.73E-06)%
A AANAE p = 0000012 FE p < 1x10° FEAA FJ5H

H o H S th(Table 8).
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Table 9. Top Twenty significant SNPs in the Linear Regression Anaysis for

association with diastolic blood pressure (DBP) in Korean men

Chr. Marker Position Al A2 MAF Gene B SE p Bonf  FDR

6 rsA541776 121944568 G A 030 GJA1 -3018 0.65 3.66E-06 1000 0636

13 rs2246597 43728693 A G 0103 SERP2 4678 100 3.73E-06 1000 0.636

13 rsA1487947 92615046 cC A 0105 GPC6 4325 094 552E-06 1000 0.636

9 510816459 108818077 T C 045 ZNF462 2657 0.60 0.00001 1000 0833

9 629518 37371688 G A 0455 ZCCHC7 2667 0.62 0.0002 1000 0833

9  rs7869905 134641205 G C 0197 C9orf98 * -3114 0.73 0.00002 1000 0833

9 rs2809247 134644297 A G 0197 C9orf98 * -3114 0.73 000002 1000 0833

16 rs1364319 17451248 G A 0038 XYLT1* 6812 159 0.00002 1000 0833
18 rs7243439 33410194 G A 0028 BRUNOL4 -7585 180 0.00003 1000 0833
20 rs293737 31389139 C G 0430 C200rf114 -2551 0.62 000004 1000 0833
18 rs7243428 33410175 G A 0027 BRUNOL4 -7525 1.82 0.00004 1000 0833
11 rs7107048 11974796 T C 008 DKK3 * -4698 1.14 0.00005 1000 0833
18 rs9955296 33410535 C A 0027 BRUNOL4 -7.490 1.83 0.0005 1000 0833
10 rsl7154065 13902265 A G 0158 FRMD4A * 3447 0.84 0.0005 1000 0833

2 rs10166062 193877574 T C 0360 PCGEM1 -2508 0.62 0.00006 1000 0.833

7 rs7799974 28364407 A G 018 CREB5* 3037 0.75 0.00006 1000 0.833

2 rsl6835141 193856285 T C 0404 PCGEM1 -2500 0.62 0.00006 1000 0833

7 rsl0274012 3506767 G A 0076 SDK1 * 4623 114 0.00006 1000 0.833

3 rs9290781 185312427 A C 0028 HSPIOAAP 7464 1.86 0.00007 1000 0833

LOC728215
13 rs9555329 106669145 T C 0097 -4153 1.04 0.00008 1000 0833

*

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age, Bonf :
Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 6. Transformed -logio p of 346,019 SNPs from the linear regression model of

association with diastolic blood pressure in Korean men. p-value were adjusted for age.
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223 o|¢t7] dt#} SNP d#4g B4 (4=

Azt A o] k7] Hetm SNPote] A#A 48 §3f 7Hg fost
A R SNPL 1s11126551(G<A) & 2pl2¢] A8 glem, o] SNP9| B
e 3066013, SEE 064, p & 210E-06|tk. o] SNP<] Bonf# FDRY]
e 07252 AatEolHTh 2 9] rs2309984(T<A, B = 2.921, SE = 0.63, p
= 449E-06)C p < 1x10° oA §94& B FoH, P < 1x10™ ¢4

= 2671¢] SNPo] f2l3}A ElsEtH(Tablel0, Figure 7).
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Table 10. Top Twenty significant SNPs in the Linear Regresson Anaysis for

association with diastolic blood pressure (DBP) in Korean women

Chr.  Marker Position Al A2 MAF Gene B SE p Bonf FDR
2 rsl1126551 76765793 G A 0393 LRRTM4 3066 064 210506 0725 075
9  rs2309984 73365540 T A 0419 TMEM2 2921 0.63 44906 1000 0.776

20  rs4815670 4164864 G A 034 ADRAI1D * 2784 0.63 0.00001 1000 0.9%

1 17517484 42023043 C T 03% HIVEP3 * 3030 071 000003 1000 0.9%

5 rs3815829 156660270 C T 0036 CYFIP2 * 6.738 1.62 0.00004 1000 0.9%

5 rs7718129 40564436 C G 0418 PTGER4 2519 0.61 0.00004 1000 0.9%

17 rsl6975820 65994220 A G 0428 KCNJ2 -2.665 0.65 0.00005 1.000 0.9%

8 rs7006075 69693761 A G 0135 C8orf34 * 3642 0.89 0.00005 1000 0.9%

1 rs882595 168096439 T C 0186 SCYL3 * 3220 0.79 0.00005 1000 0.9%

20 rs6014133 52734118 A C 0319 DOK5 -2753 0.67 000005 1000 0.99%

2 rs985343 76765290 T G 0437 LRRTM4 2545 0.62 000005 1.000 099%

3 rsl6849217 163670024 G C 0086  LOC100132484 4.607 113 000006  1.000 0996

5 rsl0463674 115310881 C T 0394 AP3S1 -2755 0.68 000006 1000 0.9%

1 rs2057006 6239471 G C 045 GPR153 * 2578 0.64 000006 1.000 099%

10 rs12356849 130991846 C T 0123 MGMT 4218 1.04 0.00006 1000 0.9%

2 141426449 108710277 G A 0045 RANBP2 6.009 1.48 0.00006 1000 0.9%

2 151618433 108710170 G C 0045 RANBP2 * 6.013 1.49 0.00006 1000 0.9%

12 rs2656804 53707517 T C 034 NEUROD4 2700 0.67 0.00007 1000 0.9%

7 rsl1771077 52615300 T A 0411 LOC392027 2520 0.63 0.00007 1000 0.9%

1 16424944 182532800 G T 0366 Clorf21l 2758 0.69 0.00007 1.000 0.9%

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, B : linear regression coefficient, SE : standard error, p : adjusted p for age, Bonf :
Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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224 ol¢t7] dtF {2 (genptype)E A7d

o7l "I SNPe ddEA EHM 7HF FosiA 2

rs7220322(C<G)2 th/d=at AAET oy

i

I p = 0.00016), HARH(p =
0.01754) A TAZH F9 FE p < 005 oA /954 e TR (Table
11). genotype™ o|¢k7] Hetel S Wk Aol thadat dAo H
T2 CC genotypeoll A 71.71 + 9.67¢]31L GC genotypeollA 73.92 + 998
(B = 2162, p = 0.0051), GG genotypedll 4] 7573 + 1145 (B = 4.025, p

= 794E-06)0] 1, FA}ell A GG genotypedl A HaS 4F p < 005 F

M

ol A FoldtA F7HCC: 7431 + 882, GG : 7898 + 11.20)3}H 3, A}
o= ZA(CC : 71.71 + 1047, GG : 68.26 + 9.68)3} HtH(Table 11).

GRb A o YE rsdbal1776(G<A)E FRF B ooluEl A AA
NME p = 0.000272 FAZE p < 0.001 o FFAA FtA el
(Table 11). FA}e] genotype ZAIo| A AA genotype] o]¢hr] dte] H
T2 7827 + 9920]31, GA genotype2 75.15 + 988 (B = -3.110, p =
0.0005), GG genotype2 72 + 10.15 (B = -5.923, p = 848E-05)9] ZH}=
Bolow, dat AAdA JA 2 Z23E B Ath(Table 11).

Azt A 5 PH rs11126551(G<A)E A= A (p = 0.00006)
M= A FogE p < 000019 FEAA Fo4dES EAtH(Table 11).
oze]  AA genotyped] o|€tr] "ol HFL 6777 + 8789]1, GA
genotype2 7144 + 10.14 (B = 3.657, p = 0.0003)¢]1., GG genotype<
7415 + 911 (B = 5.848, p = 1.33E-05)2 e}, tidx AA AT 2

o A2 BgTHTable 11).
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Table 11. Alldic and genotypic effect of the most significant 3 SNPs for diastolic blood pressure

Totd Men Women
Chr.  SNP Allde = o B () P MAF B (SB) p  MAF B (SB) P
17 rs7220322 C/G 0498 2013(0.45) 7.8E-06 0.495 2.322(061) 0.00016 0.500 -1549(0.65)  0.01754
6 rsA541776 AIG 0317 -1.747(0.48) 0.00027 0.309 -3018(0.65) 3.7E-06 0.326 -0.144(0.70)  0.83650
2 rsll126551  AIG 0377 1.830(0.46) 0.00006 0.364 0.678(063) 028610 0.393 3.066(0.64) 2.1E-06
Geno Freg Mean + SD. 3 (SB) p Freq Mean = SD. (3 (SB) p Freq Mean £ SD. 3 (SB) p
17 rs7220322 cC 243 7171 + 9.67 138 74.34 + 882 107 7171 + 1047
q2L.2 GC 497 7392 + 998 2162(0.77) 0.0051 281 7619 + 999 1.849(1.04) 00767 216 7097 + 918 -0.695(1.12) 05341

GG 239 7573 £ 1145 4.025(090) 7.9E-06 132 78.98 = 11.20 4.655(1.22) 00002 105 6826 + 9.68 -3.108(1.30) 0.0172

3

6  rsA541776 AA 458 74.96 + 10.64 264 78.27 + 9.92 7046 + 9.92

3

022.3 GA 430 7313 £ 999 -1697(0.66) 0.0104 236 75.15 = 9.88 -3.110(0.89) 0.0005 7067 £ 958 0.240(0.96) 0.8034
GG 97 7119 + 979 -3554(1.10) 0.0013 53 7238 + 10.15 -5.923(1.50) 85E-05 44 6975 % 924 -0.723(1.58) 0.6484

2 rsl1126551 AA 382 7249 + 1041 221 7593 + 1017 161 67.77 + 878

p12 GA 441 7448 £ 999 2.025(0.69) 0.0033 251 76.78 £ 9.26 0.872(0.93) 03505 190 7144 + 10.14 3.657(0.99) 0.0003

GG 144 7567 £ 11.03 3.542(0.96) 0.0003 73 7715 * 1251 1.212(1.37) 0.3753 71 7415+ 911 5848(1.33) 1.3E-05

1) Chr. : chromosome position, Allele: dlele type (major allele/minor alele), MAF : minor alele frequency, 3 : regression coefficient, SE : standard
error, Geno : genotype, Freq : genotype frequency (n), S.D. : standard deviation

2) Adjustment were age, sex in total. Adjustment were age in men, women.

3) rs7220322 : DBP_total, rs4541776 : DBP_men, rs11126551 : DBP_women
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O Ay, 384 n¥ge] obd ATy vmeA HE feol s
ATAFS R SNPL 3q27.30] 9%3F 1s2016872(C<T)EZ ORE 1.80, OR
o] 95% A FFZHCH)L 141231, p= 2890602t 28} =A<
F7HE o] ez BEA U3k RAHS 5 Bonf# FDROAM = EF f9
52 k9kth(Bonf = 1.000, FDR = 0.985). I3+ p = 1x107° u]ghol| A 232
2 =19l ATF2 (activating transcription factor 2) FZAA ol A=
rs2302664(C<G, OR = 4.18, 95%CI = 141-2.31, p = 6.53E-06) T3+ §2]4
< E YU (Table 12, Figure 8). I o= n¥ATF} AFAAE Hol= SNP
o] fogEo] p < 1x10* FFAA 16707} §-24L BHTh
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Table 12. Top Twenty significant SNPs in the Logistic Regression Analysis for

association with hypertension in Korean

Chr.  Marker Position Al A2 MAF Gene OR  95%CI p Bonf FDR

3 rs2016872 189134121 C T 0357 BCL6 180 141-231 289E-06 1.000 0985

2 12302664 175647963 C G 0026 ATF2 * 418 225779 653E-06 1000 098

10 rs7895934 78874197 A G 015 KCNMA1l* 041 027-062 0.00003 1.000 0.985

4 4639153 108915773 T C 0107 PAPSS1L 207 147-292  0.00003 1.000 0.985

20 rs12480959 49086289 A T 0303 KCNG1 0.55 0.41-0.73  0.00004 1.000 0.985

5 rs34687 34042267 T C 0137 AMACR * 038 0.24-0.60 0.00004 1.000 0.985

9 rs11144429 77237074 A T 0139 OSTF1 193 141-265 0.00005 1.000 0.985

12 rs2723285 116750469 T C 0274 KSR2 * 169 131-219 0.00005 1.000 0.985

12 rs2723283 116751438 T C 0275 KSR2 * 169 131-218 0.00006 1.000 0.985

13 rsA942369 44313193 T C 0372 NUFIP1 058 044-0.76 000006 1000 0.98

3 16768935 180121985 C A 0361 BCL6 165 1.29-212  0.00007 1000 0.985
9 rs1751805 77245570 C T 0149 OSTF1 185 1.37-251  0.00007 1000 0.98
9 473299 77232747 A G 0139 OSTF1 189 1.38-260 0.00008 1000 0.985
9 rs7854515 77242670 T C 0149 OSTF1 184 1.36-249 0.00009 1000 0.985

7 rs711457 109052233 T C 0332 EIF3IP1 164 1.28-210 0.00009 1000 0.985

10 rs2095868 130132013 T C 0313 MKI167 164 1.28-210 0.00010 1.000 0.985

6 rs293507 83700252 A C 003 UBE2CBP* 287 169-489 0.00010 1.000 0.985

5 rs253190 34030621 A G 0142 AMACR * 043 028066 0.00011 1000 0.985

20  rs6091253 49081009 G T 0302 KCNG1 0.57 0.43-0.76  0.00011 1.000 0.985

5 rs840409 34030700 C G 0142 AMACR * 043 028066 0.00011 1.000 0.985

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, OR : odds ratio, 95%CI : 95% confidence interval, p : adjusted p-value for age and
sex, Bonf : Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR
control

2) * : SNP is located in the gene
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Figure 8. Transformed -logiw p of 346,019 SNPs from the logistic regression model of

association with hypertension in Korean. p-value were adjusted for age and sex.
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rs10930701(G<C) & 2q31.3¢] #|=|eka 9lal, OR 2 1.94, 95% 4= 3¢
£ 143 - 2,62, pE 0.000020]tt. &1} Bonfét FDR testZ A|33d BA
" pe 47 1.007 09%=2 f+ostA fth gt A= BAEHA k2 p
1x10° wgkol A BAHOR §23F SNP2 3 7= gilth(Table 13,
Figure 9). T8t7 ABAHL Holx SNPY fo%Eo] p < 1x10™ oA
5707 frelds Bl

Ol d2E Aol A 2324 9IRI3] AT rs2302664= FAANAM T G
3MAo] 4o 4de EYTHOR = 549, 95%CI = 2.38 - 12,67, p = 0.00007).
3 Qo= 2 A9 207 FollA R A A9 20709 AAISHE
SNPL 2707} o]l th(rs2723283(OR = 1.78, 95%CI = 1.336 - 2.39, p =

0.00012), rs2723285(0OR = 1.78, 95%CI = 1.33 - 2.39, p = 0.00012)).
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Table 13. Top Twenty significant SNPs in the Logistic Regression Anaysis

for association with hypertension in Korean men

Chr. Marker Position Al A2 MAF Gene OR 95%Cl p Bonf FDR

2 rs10930701 176213063 G C 0240 KIAAL715 194 143-2.62 0.00002 1.000 0.9%

1 rs2027259 244573359 C T 0406 SMYD3* 0.55 041-0.73 0.00005 1.000 0.9%

2 12302664 175647963 C G 0026 ATF2 * 549 2381267 0.00007 1.000 0.9%

1 rsl2096668 244543483 G T 0366 SMYD3* 054 0400.74 0.00008 1.000 0.9%

7 rs1859289 24139848 T C 0447 NPY 0.57 0.43-0.76 0.00009 1.000 0.9%

4 rs7696776 28903579 C A 0183 LOC100131674 1.93 1.38-2.70 000011 1.000 0.996

2 rs12712086 47127172 A G 0245 TTC7A * 186 136254 000011 1.000 0.9%

7 1272662 24134844 G A 0472 NPY 1.72 1.30-2.26 0.00012 1.000 0.9%

12 rs2723283 116751438 T C 025 KSR2 * 1.78 1.33-2.39 0.00012 1.000 0.9%

12 r2723285 116750469 T C 025 KSR2 * 1.78 1.33-2.39 0.00012 1.000 0.9%

16 rsA784244 51305748 T A 030 TOX3 0.55 0.41-0.75 0.00012 1.000 0.9%

12 rsl1182894 36914959 A G 048 ALG10B 175 1.31-2.32 000012 1.000 0.9%

11 rs16933084 17328924 G T 0151 NUCB2 04 0.250.64 0.00013 1.000 0.9%
1 rsl7122427 61807251 G C 0033 NFIA 3.75 1.90-7.37 0.00013 1.000 0.9%
13 rs339799 71631704 cC G o021 DACH1 58 2351432 0.00014 1.000 0.9%

19 rs3810378 48773441 C G 022 XRCC1 185 135254 0.00014 1000 0.9%

9 2274611 89532495 T C 0308 CTSL1* 182 1.34-248 0.00014 1000 0.996

3 1529304 39521114 C A o004 MOBP 3.18 1.75-5.78 0.00014 1000 0.996

10 rs7918668 78094419 G A 0098 Cl0orf11  2.25 1.48-341 000015 1000 0.996

3 2444226 5763467 G A 0229 MRPS36P1 186 135256 0.00015 1000 0.996

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, OR : odds ratio, 95%Cl : 95% confidence interva, p : adjusted p-value for age,
Bonf : Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 9. Transformed -logiw p of 346,019 SNPs from the logistic regression model of

association with hypertension in Korean men. p-value were adjusted for age.
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Table 14. Top Twenty significant SNPs in the Logistic Regression Anaysis

for association with hypertension in Korean women

Chr. Marker Position Al A2 MAF Gene OR 95%Cl p Bonf FDR

20 rs1610304 2097912 G A 008 STK35 6.46 3091351 7.30E-07 0253 0.253

5 rs2302991 122449560 C T 004 PRDM6 7.71 3131898 883E-06 1000 1.000

4 rs1388838 163292351 C T o014 FSTL5 * 444 223883 000002 1000 1.000

10 rs2986183 4093821 T C 000 KLF6 8.18 306218 000003 1000 1.000

3 6775950 185101401 T C 003% ABCC5 7.02 2771782 000004 1000 1.000

4 rsA694508 73749023 T C 0386 ADAMTS3 278 170455 000005 1000 1000

22 rsA73600 26011182 T G 004 MN1 6.73 269168 000005 1.000 1.000

3 rs1004307 17850198 G C o004 TBC1DS5 6.37 2621553 0.00005 1000 1.000

4 rsl6848467 - 73748306 T G 0387 ADAMTS3 278 170455 000005 1000 1.000

9 rsA76999 119367380 C A 0316 TLR4 301 177513 000005 1000 1.000

9 rs$552620 119367235 A C 0316 TLR4 301 177513 000005 1000 1.000

1 2072938 207867599 T C 0115 LAMB3 * 384 198748 000007 1000 1.000

5 rsA1433449 52781641 C T 0078 FST 446 212939 000008 1000 1.000

9 rs€l0511642 18282012 G A 0032 ADAMTSL1 6.62 2591697 0.00008 1000 1.000

9 rs16936539 18282079 T G 0031 ADAMTSL1 6.63 2591701 0.00008 1000 1.000

1 rs2236892 207871195 T A 0127 LAMB3* 352 186663 000010 1000 1000

9 rsl751805 77245570 C T 0143 OSTF1 342 184637 000011 1000 1.000

9 rs7854515 77242670 T C 0143 OSTF1 342 184637 000011 1000 1.000

9 rs10511643 18281898 T C 0032 ADAMTSL1 6.33 249161 000011 1000 1.000

5 rs6893466 122439235 T A 0089 PRDM6 453 210978 000012 1000 1.000

1) Chr. : chromosome position, A1 : minor allele, A2 : mgor alde, MAF : minor alele
frequency, OR : odds ratio, 95%Cl : 95% confidence interva, p : adjusted p-value for age,
Bonf : Bonferonni single-step adjusted p, FDR : Benjamini & Hochberg step-up FDR control

2) * : SNP is located in the gene
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Figure 10. Transformed -logio p of 346,019 SNPs from the logistic regression model of

association with hypertension in Korean women. p-value were adjusted for age.
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34 YT F-AAY (genptype)d B4

14T SNPeoe] EAMoA gt AAANA FolsiAl e
rs2016872(C<T)= FAet AR A E p7t Zkzt 0.000428F 0.00122 E A 3

o

frolgE p < 001 FEANA FY5HA UEE S ™(Table 15), genotype ¢
A EAMGAE ORS 249(CT ; 95%CIl = 168 - 368, p = 5.1E-06)7
2.88(CC ; 95%CI = 1.70 - 490, p = 0.00009)Z p < 0.0001 |4 EAZ o
2 FYstA FrekaL, e AR A E ORS F7hst Sl th(Table 15).

dxpol A YT FosHA L 1s10930701(G<C)= A= AAd)
A p = 0000122 245 p < 0.001 oA FsA HPe™, genotype
AT EAoA] ORS 2.00(GC ; 95%CI = 132 - 3.03, p = 0.00103)7}
3.58(GG; 95%CI = 1.74 - 7.35, p = 0.00053)2 §-&F p < 0.01 9
A st BRFon, tidxt AAdAE ol e Aug Rt
(Table 15).

Azt A Fo A 12 rs1610304(G<A) thdAl A oF GFRfel A
o] FoFgEL BT p > 0052 FAHOZ {ostA gtr(Table 15).
genotype &4 EA oA ORL 581(GA ; 95%Cl = 2.69 - 1268, p =
8.38E-06)2 Eltom, At AA ek dRlo A GG genotypeol A 2] 3
ORS X ¢t} Table 15).
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Table 15. Allelic and genotypic OR of the most significant 3 SNPs for hypertension

Total Men Women

Chr. SNP Allde =00 F OR(95%Cl) P MAF OR(95%Cl) P MAF OR(95%Cl) P

3 rs2016872  TIC 0.357 1.804(1.41-2.31)  2.9E-06 0.352 1.681(1.26-2.24)  0.00042 0.363 2.231(1.37-3.63) 0.0012

2 rs10930701 C/G 0.241 1.666(1.28-2.16)  0.00012 0.240 1.935(1.43-2.62)  0.00002 0.243 1.111(0.65-1.90) 0.7004

20 rsl610304  A/G 0.081 1.464(0.99-2.18)  0.05935 0.090 0.865(0.53-1.41) 05578 0.069 6.458(3.09-1351)  7.3E-07
Geno cas con OR(95%Cl) p cas con OR(95%Cl) p cas con OR(95%Cl) p

3 rs2016872  TT 47 365 1.00 39 193 1.00 8 172 1.00

q27.3 CT 104 344  2.49(1.68-3.68) 5.1E-06 80 178  2.24(1.44-348)  0.00032 24 166  3.81(1.57-9.22) 0.00303
cc 32 97  2.88(1.70-490)  0.00009 22 45  242(130-453)  0.00544 10 52  4.95(1.71-1434)  0.00317

2 rs10930701 CC 61 321 1.00 54 167 1.00 25 224 1.00

g3L.1 GC 83 358  1.61(1.12-2.30)  0.00948 62 189  200(1.32-3.03)  0.00103 13 143 0.93(0.44-1.96) 0.8526
GG 36 108  291(1.58-5.34)  0.00058 22 51  358(174-7.35)  0.00053 4 23  1.57(0.46-5.33) 0.4676

20 rsl610304  AA 146 691 1.00 121 343 1.00 25 348 1.00

pl13 GA 32 117  1.16(0.73-1.82) 053340 16 75  057(0.32-1.02)  0.05948 16 42  5.84(2.69-1269)  8.38E-06
GG 5 1 1998(207-193.1)  0.00966 4 1 9.82(1.05-91.43)  0.04488 1 0 - -

1) Chr. : chromosome position, Allele : dlele type (major alele/minor alele), MAF : minor alele frequncy, OR : odds ratio, Geno : genotype, cas
: genotype frequency (n) in the case, con : genotype frequency (n) in the control

2) Adjustment were age, sex in total. Adjustment were age in men, women.

3) rs2016872 : HT_total, rs10930701 : HT_men, rs1610304 : HT_women
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4. =52 {FH™XHCandidate gene) &=

41 CDH12 SA A1) 2] SNP

B AT A FDR %7 Bonferonni Zho] 0.05u]%+¢l SNPL =7)
Fboll A rs958625(5p14.3, p = 1.22E-07, Bonf = 0.042, FDR = 0.042))¢] %]
1, o] SNP CDH12(cadherin12, type 2 (N-cadherin 2), 5p14-p13)&-#
Zb kel A8 Atk CDHI2 f-dApell 43k 7)e] SNPe}F f-dxte] dH=Z
20kbell #1218 U= 7Hel SNP7L fold AuAdS Uehl=A A ezt

sttt

chromosome: 5; Location: 5p14-p13

[zt 485160 b [2asttons

LOC1001 31594 COH12 o LOCL00128351
LOC100152755 PHCHLL LOC39 771
LOCT2E411 HEPDIPL
LOC72a401

Figure 11. Genomic context of CDHI12 gene

CDH12 AR A A% SNPL 100/i9 1z, ndY, =7 Y,
ol¢t7] oA p7F shtEl= 0.05 v e-e H<Ql SNPL A3t tH(Table

16, Table 17, Table 18).
Table 162 +=7] ¥dute] A EXo 2N R AA A 8
7N, FRrA A 570, A=}bel A 370e] SNPo] pe 0.05 mlgtellA EAHo =

T =
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Figure 122 CDHI2 A A% 20KbE X33t T oA 147}
9] SNPE9 A4 E+F(Linkage Disequilibrium, LD)S YeERJIT. 29
o Z& Ay o] £xe Zhzhe] SNPA LD HEE vl F& D
FHOE, AP o] o] m7tAlolE ¢HF LDE Hm|sta(D'=1), =7
< LD e =ou TAF fodel LS Aundth ez ERY

oA AMEe DZe BARRE 2T FEo] =28 ondio)

D : Linkage disequilibrium codrricient = f(AB)-P(A)P(B)
Dmax : maximum value of D given the marginal allele frequencies

D’ : Standardized measure of D that is comparable across loci with

differing allele frequencies = D / Dpax

CDH12 32 Wl &3 SNPe} #=71dqtate] dud EA A
7 29 9 Z(phenotype)rttt A2 tdASF FA}, Aol A ShtEtE p
< 0.058 XHel 137§¢] SNP¥ LD blockg HFE of, rs958625= += block

oz Holx ¢ EPFHoz x5 Urh
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Table 16. Association between systolic blood pressure and 14 SNPs in CDH12 gene

rs No. Position Al A2 MAE B(-I;)Et?l D MAE B(I\S/IE? D MAE L\g/}/ggen D
rsl6888800 21944768 T G  0.067 -1.837(1.13) 0.1051 0.071 -1.451(1.44) 0.3148 0.061 -2.346(1.73) 0.1762
rsl7265218 22386896 A G 0.038 -1.781(1.57) 0.2558 0.039 0.744(1.99) 0.7080  0.036 -4.310(2.41) 0.0749
rs6865107 22394513 T C 0.038 3.145(1.53) 0.0406 0.043 0.423(1.88) 0.8219 0.031 7.249(2.48) 0.0037
rs2968271 22429328 T A 0.248 -1.304(0.69) 0.0608 0.250 -1.865(0.89) 0.0371 0.245 -0.275(1.05) 0.7946
rs3112471 22444604 G T 0.230 -1.053(0.70) 0.1317 0.229 -1.509(0.90) 0.0941 0.230 0.025(1.05) 0.9812
rs1261243 22479822 T C 0473 -0.938(0.61) 0.1223 0.470 -0.774(0.76) 0.3086 0.476 -0.696(0.96) 0.4675
rs7708701 22696321 G A 0492 1.438(0.57) 0.0116 0.479 0.953(0.73) 0.1896 0.492 -1.719(0.87) 0.0490
17727355 22714709 T C 0457 1.397(0.58) 00160 0441 1.157(0.74) 01169 0478 1.376(0.89) 0.1220
rs1564199 22741531 T C 0.347 -1.381(0.64) 0.0319 0.355 -1.568(0.83) 0.05%4  0.337 -1.098(0.96) 0.2553
rs958625 22798660 C A 0.098 -5.602(1.05) 1.22E-07 0.092 -5.721(1.40) 4.87E-05 0.107 -5.521(1.52) 0.0003
rs1661975 22861878 C T 0.143 -1.219(0.80) 0.1277 0.145 -2.619(1.02) 0.0105 0141 0.659(1.22) 0.5880
rs1707069 22862009 A G 0.146 -1.582(0.76) 0.0388 0.150 -2.507(0.96) 0.0095  0.142 -0.363(1.18) 0.7590
rsl7294204 22869180 G T 0.154 -1.485(0.80) 0.0628 0.154 -2.471(1.02) 0.0154  0.154 -0.198(1.21) 0.8705
rs35371995 22904390 T A 0334 1.311(0.61) 0.0323 0.341 1.415(0.79) 0.0724  0.324 1.039(0.92) 0.2615

1) Al : minor allele, A2 : major alele, MAF : minor alele frequency, BB : linear regression coefficient, SE : standard error

2) p were adjusted age, sex in tota and adjusted age in men and women.
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Table 17. Association between diastolic blood pressure and 14 SNPs in CDH12 gene
. Totd Men Women
rs No. Position Al A2 MAF 3(SE) 0 MAF 3(SE) 0 MAF 3(SE) 0

rs16888800 21944768 T G 0.067  -1.383(0.88) 01174  0.071  -0.308(1.18) 0.7948  0.061  -2.881(1.30) 0.0272
rsl7265218 22386896 A G 0.038 0.945(1.22) 04384  0.039 3.238(1.62) 0.0457 0036  -1.892(1.82) 0.3002
rs6865107 22394513 T C 0.038 0.958(1.20) 04235  0.043  -0.384(1.54) 0.8031  0.031 3.021(1.89) 0.1100
rs2968271 22429328 T A 0248  -0.363(0.54) 05031 0250  -0.793(0.73) 0.2785  0.245 0.339(0.79) 0.6703
rs3112471 22444604 G T 0230  -0.334(0.54) 05389 0229  -0.609(0.74) 0.4104  0.230 0.233(0.79) 0.7690
rsl261243 22479822 T C 0473  -0521(0.47) 02714 0470  -0.736(0.62) 02373 0476 0.030(0.72) 0.9674
rs7708701 22696321 G A 0492 0.339(0.44) 0.4453  0.479 0.080(0.60) 0.8928 0492  -0.525(0.66) 0.4254
rs7727355 22714709 T C 0457 0.347(0.45) 04418 0441 0.294(0.60) 0.6275  0.478 0.269(0.67) 0.6867
rs1564199 22741531 T C 0347  -0.224(0.50) 06561 0355  -0.150(0.69) 0.8278 0337  -0.297(0.72) 0.6816
rs958625 22798660 C A 0098  -0.393(0.83) 0.6365  0.092 0.320(1.17) 07840 0107  -1.220(1.16) 0.2936
rsl661975 22861878 C T 0143  -0.709(0.62) 02551 0145  -1.258(0.84) 01328 0141 0.025(0.92) 0.9780
rs1707069 22862009 A G 0146  -0.961(0.60) 01073 015 -1.232(0.79) 01209  0.142 -0.62(0.89) 0.4868
rsl7294204 22869180 G T 0.154  -0.807(0.62) 01915 0154  -1.050(0.83) 02083 0154  -0.493(0.90) 0.5859
rs35371995 22904390 T A 0.33%4 0.538(0.48) 02596  0.341 0.480(0.65) 0.4574  0.324 0.560(0.70) 0.4229

1) Al : minor allele, A2 : mgor alele, MAF : minor alele frequency, B : linear regression coefficient, SE : standard error

2) p were adjusted age, sex in tota and adjusted age in men and women
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Table 18. Association between hypertension and 14 SNPs in CDH12 gene

rs No. Position Al A2 Totd Men Women
MAF OR(95%Cl) p MAF OR(95%Cl) p MAF OR(95%Cl) p
rs16888800 21944768 T G 0.067 0.88(0.54-1.42) 0.5896 0.071  1.00(0.59-1.7) 0.9916 0.061 0.49(0.14-1.74) 0.2720
rs17265218 22386896 A G 0.038 1.17(0.61-2.24) 0.6438 0.039  1.49(0.75-2.98) 0.2571 0.036 - 0.9967
rs6865107 22394513 T C 0.038 1.58(0.90-2.78) 0.1104 0.043  1.5(0.79-2.86) 0.2163 0.031 1.62(0.51-5.09) 0.4117
rs2968271 22429328 T A 0248 0.79(0.59-1.06) 0.1176 0.250 0.65(0.46-0.92) 0.0143 0.245  1.45(0.82-2.54) 0.1997
rs3112471 22444604 G T 0230 0.79(0.58-1.06) 0.1166 0.229  0.66(0.46-0.94) 0.0203 0.230  1.39(0.79-2.45) 0.2534
rs1261243 22479822 T C 0473 0.83(0.65-1.06) 0.1324 0.470  0.75(0.56-0.99) 0.0401 0.476  1.24(0.75-2.06) 0.3990
rs7708701 22696321 G A 0492 0.96(0.76-1.22) 0.7422 0.479  0.98(0.75-1.29) 0.9059 0.492  1.21(0.74-1.99) 0.4533
rs7727355 22714709 T C 0457 0.98(0.77-1.25) 0.9012 0.441  1.02(0.78-1.34) 0.8808 0.478  0.81(0.48-1.35) 0.4172
rs1564199 22741531 T C 0347 0.93(0.71-1.22) 0.5829 0.355 0.97(0.71-1.32) 0.8483 0.337  0.84(0.48-1.48) 0.5502
rs958625 22798660 C A 0.098 0.64(0.37-1.09) 0.0976 0.092 0.52(0.28-0.98) 0.0424 0.107  1.07(0.40-2.88) 0.8939
rs1661975 22861878 C T 0143 0.69(0.48-0.99) 0.0454 0.145 0.78(0.52-1.17) 0.2262 0.141 0.41(0.17-1.02) 0.0559
rs1707069 22862009 A G 0146 0.69(0.48-0.99) 0.0441 015 0.78(0.53-1.15) 0.2056 0.142 0.42(0.17-1.03) 0.0578
rs17294204 22869180 G T 0154 0.67(0.47-0.97) 0.0355 0.154 0.76(0.51-1.14) 0.1815 0.154 0.41(0.16-1.02) 0.0555
rs35371995 22904390 T A 0334 1.06(0.83-1.37) 0.6335 0.341 1.06(0.80-1.42) 0.6824 0.324  1.08(0.65-1.78) 0.7804

1) Al : minor alele, A2 : mgor alele MAF :

minor dlele frequency, OR : odds ratio, 95%CI :

2) p were adjusted age, sex in tota and adjusted age in men and women
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Figure 12. The strength of the linkage disequlibrium among significant

14 SNPs in the CDH12 gene

1) SNP_A-1980961 = rs16888800, SNP_A-2128905 = rsl17265218, SNP_A-1789481 =
rs6865107, SNP_A-4286077 = rs2968271, SNP_A-1838825 = rs3112471, SNP_A-1881553
= 151261243, SNP_A-4236050 = rs7708701, SNP_A-1891298 = rs7727355,
SNP_A-2308564 = rs1564199, SNP_A-4203356 = rs958625, SNP_A-2046964 =
rs1661975, SNP_A-1831722 = rs1707069, SNP_A-1935456 = rs17294204,
SNP_A-2288867 = rs35371995
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AT AL AR A FE7] g dABo] U= SNPFlA A4l
1071= 570 AAstar = rs11896016, 1s12988769, rs13000184,
rs7576886, rs4850070-2 chromosome 2p25.3¢f o 1= COLECI1(collectin
sub-family member 11) A Aol £1x8] v}, COLECIT FH A} &3
1170 2] SNP3#} -3 =te] A2 10kbol X3 & 4702 SNP7} #-23%
A#AAE YER A A E A ST

chromosome: 2; Location: 2p25.3

[ 3570553 [ 576315 b
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Figure 13. Genomic context of COLEC11 gene

F%7] dYelA COLECIT AR SNP Fol A& rs11896016,
rs731034, rs11690887, rs3660856, rs13001751¢1 4 p 0.057]7ke] -Fo] A4S H
Aar, AR AL-GosHA LERE 5719 SNPL]lrs731034, rs11690887,
rs17017778, rs10210631, rs130017512 EAIA F&E p < 0.057]5k]
o] 4& B tH(Table 19).

o]¢7] gl Al COLECIT #3A el SNP FollA 57| ol
A 4o 8HA & 5719 SNPE rs13000184(G>A, B = 2498, p = 0.0007),
rs12988769(C>T, B = 2.509, p = 0.0006), rs11896016(C>T, B = 2.689, p =
0.0003), rs7576886(C>A, B = 2.408, p = 0.0011)°] A F L, rs6739899=E

B p < 005 £FoNA §2142 RATHTable 20)
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Table 19. Association between systolic blood pressure and 15 SNPs in COLEC11 gene

rs No. Podtion Al A2 MAE B(‘I'chal b MAE B(I\S/IEe)n b MAFE \é\ggen b
rs1864480 3619836 C T 0157  -0.632(0.80) 04267  0.161 -0.227(1.04) 0.8281 0.152 -1.417(1.17) 0.2268
rs6739899 3624101 C T 0193  -0.951(0.73) 0.1947  0.198 -0.424(0.95) 0.6548 0.186 -1.889(1.09) 0.0851
rs4850070 3633697 G A 0276 1.136(0.66) 0.0845  0.278 -1.484(0.84) 0.0794  0.274 4.237(0.98) 1.76E-05
rsl3000184 3636549 A G 0.281 1.187(0.65) 0.0664  0.283 -1.460(0.83) 0.0789 0.278 4.347(0.96)  7.27E-06
rsl2988769 3636757 T C  0.279 1.189(0.65) 0.0685  0.281 -1.542(0.83) 0.0650  0.276 4.450(0.97)  5.95E-06
rsl1896016 3643021 T C 0271 1.404(0.66) 0.0337 0.271 -1.248(0.85) 0.1438 0.271 4563(0.98)  4.11E-06
rs7576886 3643320 A C 0275 1.191(0.66) 0.0696  0.275 -1.457(0.85) 0.0859 0.274 4.259(0.96) 1.25E-05
rs731034 3654897 C T 0332 1.274(0.64) 0.0460  0.332 -0.136(0.82) 0.8694  0.332 2.356(0.96) 0.0148
rsl1690887 3658741 C G  0.333 1.293(0.64) 0.0433 0334 -0.034(0.83) 0.9676 0.332 2.219(0.96) 0.0216
rsl7017778 3660856 A G 0311  -1.518(0.64) 0.0184  0.321 -0.689(0.83) 0.4057 0.298 -2.345(0.97) 0.0159
rsl1123564 3661490 G A 0120  0.491(0.91) 05897  0.114 1.361(1.22) 0.2629 0.128 -0.286(1.31) 0.8280
rsl0210631 3661526 A G 0.342 1.220(0.63) 0.0530  0.342 0.071(0.81) 0.9306 0.343 1.990(0.95) 0.0378
rs934292 3670373 C G 0132 0.279(0.84) 0.7403  0.133 1.409(1.112) 0.2038 0.132 -0.653(1.24) 0.5971
rs6542617 3672807 G A 0117 0.325(0.89) 0.7144  0.116 0.720(1.16) 05350  0.119 -0.131(1.31) 0.9208
rsl3001751 3673745 T C 0467  -1.183(0.58) 0.0420  0.465 -0.494(0.74) 0.5047 0.469 -1.920(0.89) 0.0310

1) Al : minor alde, A2 : mgor alde, MAF : minor dlele frequency, B : linear regresson coefficient, SE : standard error, p : adjustment were
age and sex in total and were age in men and women.
2) bold : significant of association b/w systolic blood pressure and 500k SNPs in women.
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Table 20. Association between diastolic blood pressure and 15 SNPs in COLEC11 gene

rs No. Position Al A2 MAFE B(‘I'chal b MAE B(I\S/IEe)n b MAFE L\Blzlglgm b
rs1864480 3619836 C T 0157 -0.773(0.62) 02123  0.161 -0.487(0.85) 0.5689 0.152  -1.247(0.88) 0.1577
rs6739899 3624101 C T 0193 -0.900(0.57) 0.1147  0.198 -0.152(0.78) 0.8450 0186  -1.988(0.82) 0.0160
rs4850070 3633697 G A 0276  0.474(0.51) 0.3557  0.278 -1.087(0.69) 0.1172 0.274 2.393(0.74) 0.0014
rs13000184 3636549 A G 0281  0.496(0.50) 03249  0.283 -1.119(0.68) 0.1004  0.278 2.498(0.73) 0.0007
rs12988769 3636757 T C 0279  0.506(0.51) 03200 0.281 -1.111(0.69) 0.1054  0.276 2.509(0.74) 0.0007
rs11896016 3643021 T C 0271  0.665(0.52) 01995 0.271 -0.984(0.70) 0.1628 0.271 2.689(0.74) 0.0003
rs7576886 3643320 A C 0275 0527(0.51) 03032 0.275 -1.041(0.69) 0.1344  0.274 2.408(0.73) 0.0011
rs731034 3654897 C T 0332 0.372(0.50) 04541  0.332 -0.236(0.67) 0.7267 0.332 0.833(0.73) 0.2540
rs11690887 3658741 C G 0333  0.412(0.50) 0.4090 0.334 -0.199(0.68) 0.7703 0.332 0.856(0.73) 0.2409
rsl7017778 3660856 A G 0311 -0.986(0.50) 0.0489  0.321 -0.645(0.68) 0.3415 0298  -1.322(0.73) 0.0712
rs11123564 3661490 G A 0120 0.310(0.72) 0.6626  0.114 0.172(1.00) 0.8631 0.128 0.560(0.99) 0.5724
rs10210631 3661526 A G 0342  0.377(0.49) 0.4429  0.342 -0.086(0.67) 0.8978 0.343 0.659(0.72) 0.3624
rs934292 3670373 C G 0132  0.114(0.66) 0.8619  0.133 0.408(0.91) 0.6541 0132  -0.052(0.93) 0.9558
rs6542617 3672807 G A 0117  -0.241(0.69) 0.7277  0.116 -0.446(0.95) 0.6391 0.119 0.028(0.99) 0.9774
rs13001751 3673745 T C 0467 -0.603(0.45) 0.1829  0.465 -0.181(0.61) 0.7656 0.469  -1.095(0.67) 0.1019

1) Al : minor alde, A2 : mgor alde, MAF : minor dlele frequency, B : linear regresson coefficient, SE : standard error, p : adjustment were
age and sex in total and were age in men and women.
2) bold : significant of association b/w systolic blood pressure and 500k SNPs in women.
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Table 21. Association between hypertension and 15 SNPs in COLEC11 gene

rs No. Position Al A2 —y ¢ OR(;;t/?ICU P MAF OR(g/IS((?/:CI) P MAF ORV(\g%r;oegl) P
rsl864480 3619836 C T 0157 0.89(0.63-125 04991 0161 0980.67-145) 09279 0152 061(0.29-128) 0.1913
rs6739809 3624101 C T 0193 085062-1.16) 03025 0198 092(064-131) 0638 0186 061(0.30-122) 0.1586
rs4850070 3633697 G A 0276 096(0.73-126) 07596 0278 075054-1.03) 00775 0274 178(1.06-302) 0.0308
rs13000184 3636549 A G 0281 0950.73-124) 07074 0283 075055-1.03) 00750 0278 173(1.03-290) 0.0383
rs12988769 3636757 T C 0279 0950.72-125) 07085 0281 075054-1.04) 00798 0276 172(102-291) 0.0430
rs11896016 3643021 T C 0271 098(0.74128) 08719 0271 078056-1.08) 01279 0271 174(103-2.92) 00375
rS7576836 3643320 A C 0275 097(0.74127) 08124 0275 077(056-1.06) 01112 0274 171(1.02-2.86) 0.0433
rs731034 3654897 C T 0332 092(071-120) 05286 0332 079(0581.07) 01287 0332 1250.742.12) 04002
rs11690887 3658741 C G 0333 0950.73-124) 06946 0334 082060-1.12) 02041 0332 125074212 04073
rsl7017778 3660856 A G 0311 1050.80-137) 07235 0321 100074-137) 09844 0298 125074209 04078
rsl1123564 3661490 G A 0120 091(0.62-1.35) 06454 0114 099063155 09645 0128 076(0.34-173) 05180
rsl0210631 3661526 A G 0342 089(0.69-1.16) 04050 0342 078057-1.05) 01051 0343 118(0.70-2.00) 05370
rs934292 3670373 C G 0132 099(069-141) 09471 0133 105070-158) 08073 0132 089(042-190) 0.7678
rs6542617 3672807 G A 0117 096(0.66-141) 08447 0116 098064152 09350 0119 0.89(0.40-197) 0.7711
rs13001751 3673745 T C 0467 102(0.80-1.30) 08582 0465 1050.79-1.38) 07498 0469 101(0.62-165) 09811

1) Al : minor alele, A2 : mgor alee, MAF : minor alele frequency, OR : odds ratio, 95%Cl

and sex in tota and were age in men and women.
2) bold : significant of association b/w systolic blood pressure and 500k SNPs in women.

_63_
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Figure 14. The strength of the linkage disequlibrium among SNP in the

COLECI11 gene

1) SNP_A-4216306 : rs1864480, SNP_A-2220012 : rs6739899, SNP_A-4303584 : rs4850070,
SNP_A-2301482 : rs13000184, SNP_A-2300426 : rs12988769, SNP_A-2313157 : rs11896016,
SNP_A-2022264 : rs7576886, SNP_A-2006092 : rs731034, SNP_A-2083529 : rs11690887,
SNP_A-2221849 : rs17017778, SNP_A-2208200 : rs11123564, SNP_A-4278160 : rs10210631,
SNP_A-4301799 : rs934292, SNP_A-2112978 : rs6542617, SNP_A-4206815 : rs13001751
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FRT2L o) 1Y, WA BEol YT K fAAY B

7ol Mol Ante vwete FREHA L SNPe A H4(replication) L

The Wellcome Trust Case Control Consortium(WTCCC)S &3+ 1L
Y-S T3 GWASe 77F AW ahe] A A7H2007)$kel  Levy
D(2007)5¢] Framingham Hert StudyE t’do2 GWAS 243t Zz &

Z7] A9 oy ¥ BEAo] Q= thie] SNPE Husiddrh. =
g, Org EQ009)52 F 7R 3 <17 Aoz GWAS £4& AAst
of 27 d¢n ndty BEP SNPE Rusigot. A2 QoA

H

¥ SNPE ¥3ste] 127119 SNP(Table 22)¢] #

O Az, mZAdd A o]ghr] oA BRaw rs935334 (p = 0.335)

2 nYGAA, FEUAA G Bt 2T AFolA Big rs2398162

(p = 0.0411)& o]&7] EStolA p < 0.0657FANA A4S BT £F,

sh=Qle] £=7] AP, o|¢r] APl EiE rs17249754= FE71E

Hp = 0.0011)3 o]&+7] EsHp = 0.006)4 FY&E p = 0.01 w7
Szl M #94e HATHTable 23).
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Table 22. Summarized GWAS results of blood pressure

Study Marker Position  Chr.position p Pheno  Populaion
Levy et a. rs1963982 73269470 8ql3.3 3x10° DBP American
Levy et a. rs935334 75683431 14g24.3 3x10° DBP American
Levy et a. rsl0491334 110800303 5qg22.1 4x10° DBP American
Org et a. rsl0195618 21335797 2p24 6x10” SBP European
Org et a. rs7898888 28680238 10pl12 8x10” SBP European
Org et al. rs11814843 71156811 10p22.1 2x10° SBP European
Org et al. rs11176419 65447914 12qg14.3 5x10° SBP European
Org et al. rs2972345 121291607 5032.1 3x10° HT European
Org et ad. rs2052662 68856188 18022.3 4x10° HT European
WTCCC rs2820037 237503165 1043 8x10” HT European
WTCCC rs2398162 94631554 15026 6x10° HT European

1x10°  SBP

Cho et al. rs17249754 88584717 124g21.33 Korean

3x10° DBP

1) Chr.position : chromosome postion, p : p-value of the study, Pheno : phenotype, population
: study population
2) SBP : systolic blood pressure, DBP : diastolic blood pressure, HT: hypertension.
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Table 23. Association between reported SNPs and phenotype in the 993 Korean population

Chr rs No. Position Al A2 8P i iall
MAF B(SE) p MAF B(SE) p MAF  OR(95%CI) p

8 rsl963982 73269470 G A 0407 0.336(0.60) 05726  0.407 0.146(0.46) 0.7516 0.407 1.18(0.92-1.52)  0.1820
14 rs935334 75683431 T C 0.165 0.685(0.77) 03709 0.165 1.108(0.60) 0.0631 0.165 1.01(0.74-1.39)  0.9409
5 rs10491334 110800303 T C 0.051 2436(1.31) 00631 0.051 1.770(1.02) 0.0831 0.051 1.69(1.04-2.75)  0.0335
2 rsl0195618 21335797 G A 0044 0955(1.34) 04765 0044  0939(1.04) 03671 0.044 1.22(0.71-211)  0.4790
10 rs7898888 28680238 C T  0.059 -0.788(1.24) 05269 0.059  -0.945(0.97) 0.3299 0.059 0.88(0.51-1.50) 0.6271
10 rs11814843 71156811 C T  0.078 -0.528(1.05) 0.6164 0.078 -0.396(0.82) 0.6293 0.078 0.83(0.53-1.29)  0.4053
12 rsl1176419 65447914 C T 0081 0.786(1.04) 04507 008l  0491(0.81) 05458 0.081 1.37(0.91-2.06) 0.1321
5 rs2972345 121291607 G C 0055 0451(1.25) 07182 0.055 0664(098) 04972 0055 119(0.71-1.97) 0.5152
18 rs2052662 68856188 A G 0400 0.249(0.61) 06851 0400 -0.267(0.47) 0.5737 0.400 0.99(0.77-1.27)  0.9393
1 rs2820037 237503165 T A 0073 1532(1.09) 01590 0.073 -0.094(0.85) 0.9122 0.073 1.35(0.89-2.05) 0.1574
15 rs2398162 94631554 A G 0367 0.297(0.59) 06161 0.367 0.944(0.46) 0.0411 0.367 1.06(0.83-1.36)  0.6485
12rs17249754 88584717 A G 0369 -1.983(0.60) 0.0011 0369  -1.298(0.47) 0.0060 0.369 0.85(0.66-1.09)  0.2026

1) Chr : chromosome position, Al : minor alele, A2 : maor alele, SBP : systolic blood pressure, DBP : diastolic blood pressure, HT :

hypertension, MAF : minor alele frequency, B :

interval, p : p-value were adjusted age and sex

linear regression coefficient, SE : standard error,
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Figure 15. Genomic context of CDH13 gene

B Je]A CDHI3Z A - &2 20 Kbl E40] 9l SNPHE &
T 456709, 25 p7}t 0.05 mRESl SNPL mdE G A 147, 7] ¢
AN 187, ol7] ol 317 Fol sk, I F phenotyped A]
3 7let= pr} 0.01 H]F SNPFHS Ea} Table 269 R @lsldTh.

AHp = 0.0028) 4 71 HolaA

rlo

7 Z 1s4510000(G<C)
SZ7] "Hp = 0.0056)00 A, rs717840(A<G)e

rlo

B, 158055256(G<A)
o] ¢k7] Hk(p = 0.0007)= 5-2]5}A LEFETHTable 24).
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Table 24. Genom-Wide association Study for CDH13 gene

SBP DBP HT
Chr  rs No. Position Al A2
MAF B(SE) p MAF B(SE) p MAF  OR(95%CI) p

16 rsB055256 81253787 G A 0154  -2.176(0.78) 0.0056 0154 -1.531(0.61) 0.0124 0.067 0.82(0.58-1.16) 0.2579
16 rsl0492871 81578330 A G 0177  -0.863(0.76) 02554 0177 -1.197(0.59) 0.0426 0.474  0.59(0.42-0.85) 0.0041
16 rs717840 81846488 A G 0403 1.405(0.58) 0.0155 0403 1539(0.45) 0.0007 0.228  1.33(1.04-1.70)  0.0220
16 rs9934005 82137699 A G 0.268 0.544(0.66) 04069 0.268 0.679(0.51) 01859 0.405 1.50(1.151.96) 0.0029
16 rs11149578 82140245 A G 0227  -0.497(0.70) 04757 0227 -1412(0.54) 0.0091 0.435 0.89(0.67-1.19) 0.4353
16 rs4510000 82142657 G C 0.283 0.982(0.62) 01136 0.283 0.907(0.48) 0.0605 0.150 1.47(1.14-1.90) 0.0028
16 rs8061801 82142877 A G 0305  0.679(0.61) 02628 0305 0.756(0.47) 01093 0.094  1.43(1.12-1.83) 0.0048
16 rs11645264 82159785 A G 0231  -0.867(0.68) 0.2041 0.231 -1.706(0.53) 0.0013 0.199 0.83(0.62-1.11) 0.2042
16 rsB050973 82159834 T C 0294  -0.403(0.63) 05250 0.294 -1.481(0.49) 0.0027 0.218 0.93(0.71-1.21) 05757
16 rsB889494 82357082 A G 0271 1.383(0.67) 00386 0271 1.595(0.52) 0.0022 0.358 1.16(0.89-1.53) 0.2789
16 rs707236 82360661 A T 0271 1.206(0.66) 0.0699 0.271 1525(0.52) 0.0032 0.193 1.10(0.84-1.45) 0.4766

1) Chr : chromosome position, Al : minor alele, A2 : maor dlele, MAF : minor alele frequency, OR : odds ratio, 95%Cl : 95% confidence
interval, 3 : linear regression coefficient, SE : standard error
2) Adjustment were Age, Sex

_69_



v. ;2 %

B AFs JAR 12,7457 5 FASE FEE 99379 (FA ¢ 560
o, AR} : 433%)S S Affymetrix Genome-wide Human SNP array
5.0< ©]-&3% Genome-Wide association Study(fd HAA A& EAHS
ol = D YT VI, o] EYH FAA ad3e AuA

< AHEaA sy

05 A% ARAS ol&ste] 57 4T 500K SNPe| A
< B4 AR A3, oA dAdA 7Y sl U2 rs958625(C<A)
= 5q14.30] CDHI2 A=} boll fRIste] UL, FAbel AR A BF &

sHA YE e ™, AA genotypeo] 57| HaoA BT} CA genotypeodl

o2 Hol £57] e T wdsA Rohe oz Bidn. @AedA vt
F frolstA et 1104904372 A AASkE 2e AHE HAT,

genotype HFANAME FHo] F5HA HolAE AE B 4 UAT-

£

Aol A felshA JEREE rs11896016 W3 A WAl q 2 AHE

B3, genotype Bl F57] HFol FolstA a3t

ol¢t7] dk# 500K SNPeRl Ayd EA A 17q21.2¢] =%k

rs7220322(G<C)7} 7F4 981, olE gt A oy dta ko A



2, Aol d =9 BAR {5 HEE S, genotype Adt HAl HA
gb ofzlell A e AE BYh ol ¥ wWE miFgold, AR
o T2 7|Hoz AAAT FAA §o4L Hl red541776(G<A)L T
AR A 2E AFAE E, genotyped o]¢hr] Hto Hae fTa
59t rs11126551(G<A)E ARME ol thadxt AAAE o7 g
o] Z7tste A HAch

kl

22 2Y IAEHE o]&std nES FA-tET AFE Sl
g7 500K SNPe| AdAgds &4 A3 Z3, 3q27.3¢]  #X
rs2016872(C<T)7F th AL AAANA 708 FostA vk, daket o=z
ANME FolstA velstth o] AFE genotype ZFAAE EF ORL &
sl F7beldeh. mEFe FAolA #o3W rs10930701(G<C)&
2 ARl BAZAFHANME FFH o™ genotype A E ORS f2ls}
A F7FEAAL,  ARpA frostAl WEFEE 1s1610304(G<A)= A A
Ao} o] ORE =715t th genotyped| A& o Aol 4] AA genotyped]] H]
3] GA genotypel &2 ORL 7FH I, AR AAlolA GG genotyped

ot
i

o

-

(o3

O 57h5 mes T g A9HY 5 Atk

B AT 57 @3 7P £33 dHE 2D rs958625 SNP
2 CDH12(cadherin 12, type 2 (N-cadherin 2)) fFHX}oll <ol £]x]3] 3l
th. CDHI12 §AAtdl] &ats SNPEQ dAuA Ao, Folg= #9
4L B9l 147] SNPES] LD blocke RS o, 67§19 SNP7L 2704 370

9] LD blockg °o]F3 Y™ X SNP= blocke. 2 Folx ¢y ZHHo=R
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A8 dA. o] FAAE ZE-o E(calcium-dependent)dl= Al E-A E
A Z(cell-cell adhesion)& FAst7] 98] Q3 = ol A (membrane
protein)e] 7l=3&™ ‘¥ (cadherin superfamily) 258 #3 2 (type 2)=

H Fl=sdS dE 3l (encode) 3o} Tanigara et al, 1994). o] FAHA=

Hu:

Am

3] X (brain)e] FF417 Al(central nervous system)o| Al FHEF A= A

—Q-E- ?‘E]_—qu 991\—]——’-/ N ]' oﬂ %(N-Cadherin)‘% Z_]_—/ }\El]x(}/ EL'QF/ /1\_]_%/ Eﬂ 1

AC)

3, AAFAAME =¥ Stoh(Linnemann et al, 1994; Selig et al, 1995;
Selig et al, 1997). 7l=3l¥ FHAAE 5 CDHI13(cadherin 13, H-cadherin

(heart)) F-HAtE g 1LY FTH {FHAAZH GWASAF A B

R

# 8} glo, CDHI2= ¥4 n¥Ye TH {FARE AAHAE &9

pod]

lﬂ

o)
A Aoz oz o AT} that APA A F(replication study)S %

BEAde #dsteiol & Aot

rok

)

AR FE7] ol 7P FeolF 23E H rs11896016 ©] <
ol = rs12988769, rs13000184, rs7576886, rs4850070% 4A+H¢] 20 Qo] &
SNP& ool o]7] HAoME p < 001 FFFNA F3 A=
Ueldlen, oo 1dYANHE F5FE p < 0.05 JZTGE Bt 4
SNPE Haploview packgeE &3 LD blocks HkS uf, o] SNPE2 3}
1}e] blocke & /ol glo] gk AHGETE A Atk E Uk

o] SNP COLEC1I(collectin sub-family member 11) 3 A}ol] ol 9%

9

st Qa, ZAgE-oF HEl(calcium-dependent (C-type) lectin)e] 733}
(superfamily)ell <3t} (Gupta and Surolia, 2007). CL-KI(collectin kidney

Nezm® d4eiA de o FAAE At £FF dH o, 53 F
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ZZ(vascular smooth muscle)ol A HE=H ATk w3 Fo 2~ AXE
(intestinal Paneth cell), 2179l AFFAIZFE A EZ(mesangial cells of
kidney), #-d = D Al X(pancreatic islet D cell), & F3 2] 47 (neurons
of the brain)oll A ¥& = tH(Keshi et al, 2006; Motomura et al, 2008).
of A= HIol LA FHAAZ AHAY AWF AF7F ATt
W, ol 484 94 FRgAAE ANEA gd Aoz 2 AT A

4 ATE T8 BEAE Fdstoior & Fojth

GWASE F3l gz #eo] A olm RuHox {FHxE

B AT vmsle TREAR A A (replication)S T3] Bz}
3T} Levy et al(2007)2 ©l=+2] Framingham Heart Study 100K project
£ Tl 57 4 olgr] EdelA fFAF Aew B SNP
The Wellcome Trust Case Control Consortium(2007)o] 4] 77}%] w1
A ate] dAFelA nddI dEste] 7PF fFolP¥" SNP, Org E et
alQO0S)el N TR, 27| WYT BAHo] a7l SNPA B AT
oA #EER SNPL2 127i%x, 2F oyl dtelr HuHIHA
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ABSTRACT

A Genome-wide Association Study of Blood Pressure

and Hypertension in a Korean Population

Cho, Heeyoun
Graduate School of

Public Health Yonsei University

Hypertension is associated with multiple adverse health
risks. Several genome wide association studies (GWAS) for
hypertension and blood pressure have identified some candidate
genes in Western populations. We tested the association between

SNPs and blood pressure/hypertension in Korean population.

The study subjects for the GWAS were 993 Korean adults (560
men and 433 women) including 183 hypertensives. SNPs for this study
were genotyped on Affymetrix Genome-Wide Human SNP array 5.0 for
each subject. 346,019 single nucleotide polymorphisms (SNPs) tested

adjusted age and sex after quality control.
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rs958625 (C<A, located CDHI12 (5q14.3)) passed adjustment for
multiple testing and had the strongest association (p = 1.22E-07) with
systolic blood pressure among Korean. 5 SNPs significant under p = 1
x 10™ level located COLECI1 gene (2p25.3) was observed on systolic
blood pressure in Korean women.

Cadherin-12 (CDH12) is expressed specifically in central nervous
system neurons. Also, Collectin subfamily member 11 (COLECII) is a
collectin that circulates in the blood.

This study also examined replications of several reported SNPs
other studies. There was no significant association of reported SNPs in
the caucasian population with blood pressure and hypertension.
However, rs17249754 (A<G) which reported recently study of Korean

were detected this study with blood pressure.

This study indicated one statistically significant SNP associated to
SBP but it showed weak evidence of association. Therefor, not only
replication  studies with larger sample population but also
gene-environment interaction studies are need to identify genetic

variants that affect blood pressure and hypertension.
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