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WFEEE R OB R (F30) : We evaluated the effects of our salt reduction intervention developed
by the behavioral theory on blood pressure and behavior with genetic polymorphism
information. We assessed the interaction of salt intake and genetic polymorphisms selected
by candidate gene approach and Genome Wide Association Studies in Japanese population.
Risk allele score of our results showed significant linear association with blood pressure.
Information of polymorphism which affects blood pressure and the responsiveness to the
salt reduction was gained which will be useful for future tailor-made prevention of
hypertension.
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Selected hypertension SNPs information (5| SO EFIEREL)
Allele MAF Odds Ratio
NO. SNP ID (Chr. No| Nearby Genes Gene Function P value Reference Articles
Frequency| (JPT) (HTN 95% CT)
rs4633
T(@283) | 00116
1 (186C>7) 2 COMT, catecholarmine O methyltransferase, the substrates of COMT are o .23 (Men) 069 (0.52092)
Exon 3 3o comr catechol neuratransmitters (e.g. dopamine, epinephring) and play an
oa680 W important rale in the pathophysiology of Parkinson's disease, depression, . . L,
2 (1223Go8) v oestrogen-induced cancers, and hypertension G A0.279) 0.0742 077 (0.56-L.05) Assodaton of genetic polymorphisms in ACADSB and
e 0.2 (Men) COMT in cssential hypertension in the Japanese
*n population.
ACADSB , shor/branched chain acyl-CoA dehydrogenase. Acy-CoA T Hyperiens 25:103-110© 2007 Lippincols Withams & Wilkins.
52277249 dehychogenases are mitochondiial enzymes involved in the metabolism of sz | o013
3 (-5124>G) 10 ACADSB fatty acids and branched-chain amino acids, for the physiologic energy AIG 0.70 (0.53-0.94)
Promoter requirements during iliness and periods of fasting or under physiologic G(0.225) | (Women)
stress.
52241649 . . .
G(0411) Protein tyrosine kinase 2 beta as a candidate gene for
4 (-224>G) o IPTK2E,, protein kinase 2b is a member of the focal adhesion kinase family G o 3es) | 2008 (Men] | 138 (1.1-1.73) hypertension.
SUTR S s P and is activated by angiotensin Il through Ca++ dependent pathways PTK2B N
751015 N irvolved in cell growth, vascular contraction, inflammatary responses and salt & Genomics 17:951-939® 2007 Lippincois
5 (o ASC) o and water retension through the activation of angiotensin Il type | receptar. e AT | 0y ey | 131 003-168) Wilkiams & Wilkins.
o C (0.455)
IHPCALT, hippocalcinike 1 protein. Hippocalcin is a Ca++ biriding protein,
lfunciton as a neuronal calcium sensor,protects neuranes against calcium
rs3771149 induced death stimuli in coaperation with neuranal apoptosis inhibitory Afc c@12)
& intron 2 HPCALT protein. And, neuronal netwark of hypothalamus and medulla oblongata inthe|  G/T c) 004 017 (0.03-098)
brain plays an important role in the progression of hypertension, though the
specific contribution of hippocalein to hypertension remains unclear. Hypertension susceptibiity genes on chromosome 2p24-
25 in a general japanese population.
GREBHT, gene regulated by estrogen in breast cancer 1., expressed in beta- T Hypertens 23:955-950 @ 2005 Lippincots Hilliams & Wilkirs
estradiol-stimulated human breast cancer cells and play an important role in
hormone responsive tissues and cancer. Estragen has depressor effects
rs3792029
7 457194 >G) 5 GrEB1 through the imporvernent of endothelial dysfunction and modulation of e € (0.195) 0.043(Men) 259 (1.03-6.48)
vy syrmpathetic netver activation. Estrogen insuficiency is related to post- o0.278)
EL menopausal hypertension. Genetic variation in estrogen receptor alpha is
associated with coronary artery disease and atherosclerosis. So GREET is
rslated to vascular function via estrogen
A large-scale genome-wide assodiation study of Asian
ATP2D1 ercodes PHCA ¢ plasa mermbrans caleur/ calmoduin: a0 populations uncovers genctic factors influencing cight
jependent ATPase that is expressed in vascular endothelium., and function g _ P
& rs17249754 2 ATPZEL s a modifer locus for phasic vascular contraction, and have critical role in A6 apmg | MSEY 1064 £0.201 quantitative traits
ntracellular Cat homeostasis NATURE GENETICS VOLUME 41 | NUMBER 5| MAY 2009
ABCAT, ATP binding cassette Al gene., mediates transport of itracellular
holesteral andgrosphelids acrss the plasrma merrare and iy en Assodation of polymorphism of ABCA1 & ROSI with
important role in maintaining cellular cholesteral homeostasis and exerts - . P
9 rsﬁgggﬁ 9 ABCAT orotective efiect against atherosclerosis. -14C>T polymorphism is associated|  CIT 1{_(;' 331158) 0.039 1.20 (1.01-1.42) hypertension in Japanese individuals
(: J with plasma HDL concentration (T allele related 10 increase HDL level). In this (0.318) Internasional Journal of Mokeruler Madicine 21: 83-89, 2008
atticle, ABCAT Tallele is associated with SBP, DBP and prevalance of
independent of
Genome-wide scan identifies CDHI3 as a novel
COH13 , cadherin 13 preprotein gene encodes for a cell - cell adhesion 04D susceptibility locus contributing to blood pressure
10| rs11646213 16 COHIZ glycoprotein T cadherin ivolved in vas cular wall remodeling and angiogenesis| AT 530E08 | 067 (0.580.77) fination in two Buropean i
consistent with its potential rols in BP regulation T02) Homan Molecular Geneics, 2008, Vot 18, o, 12
Table 1 Baseline characteristics of the subjects
Kanagawa ( h=321) Kyoto ( n=424) Combined (n=745)
Characteristic
Total Mormotensive Hypertensive Total Mormotensive | Hypertensive Total Mormotensive| Hypertensive
Age iyears) 457117 HME£123 511482 419 +£60 475£57 EEIEY ] 4I0+£89 453932 0.1+£74
BMI (kgim?) 23435 227x31 243+39 235433 229+329 240+36 234+34 J2EL3D0 24638

Systalic hlood pressure (mmHo) 13a£179 ) 12189£92 151412 1265163 1190107 1442 +£135 1209 £175 | 12001 +103 1478+132

Diastolic blood pressure (mmHg) | B1T7+£126 T32+8 93+79 1244109 KENE SN BO4+E809 THE+11E T35+80 D1.1+86
Total serum cholesteral (mofdl ME9+37 | 2008373 2149 +£345 ¢ 2002 £323 198.0£30.5 2052380 2030£345 1990334 2103+£354
Serum triglyceride {moidl) 131E£800 1224+731 1439 £802 1 1663+1372 1569+£1205 1885 £1521 15171181 1441 £1132  1857+13257

Serum HOL cholesterol (mofdl) 332139 553+£123 551155 51147 519+£144 513£153 SETx144 | ST0£139 563154

Salt Intake {afd) 0E+31 05£20 n1+£34 04£37 0.4+£37 D0£36 05£35 06£35 04£35
Energy Intake (Kcalid) BAE S £482 185234572 184325145 11821 4£5503 1815225645 | 1E36T+£5488 11831 7+£352709 IEQTA 5276 | 18300+£35204
Current Smmoking (%) 508 12 690

Alcohal drinking (%) 733 1238 T3

Prevalence of Hypertension (%) 43 207 355




#3

Table 2. Association between 8 genetic loci and prevalence of hypertension

allele Frequen Cohort_1 (n=321) Cohort_2 (n=424) Combined (n=745)
SHPs Chr = MNearby Gene Risk/I . A qu
(Risk/Nonrisk) ' gpg(gseacI) P ORs(95%CI) P ORs(95%CI) P
rs4633" 22 comMT e 3.39(1.28-8.98) 0.014* 201 (1.02-3.87) 0.044* 224(132-3.81) 0.003*
(0.32/0.68)
AIG
rs4680° 22 COMT 2.87 (1.15-7.15)  0.023* 220 (1.11-4.37) 0.024*  2.40(1.41-4.08) 0.001*
(0.31/0.68)
GIA
rs17249754 12 ATP2B1 (0.65/0.35) 0.78(0.32-1.91) 0580  0.35(0.16-0.79) 0.011* 0.47 (0.27-0.82) 0.008*
\65/0.35)
rs3792029 2 GREB1 © si:SW‘ 2.26 (1.26-4.05) |0.006* 1.01(0.63-1.64) 0957 1.36(0.95-1.94) 0.099
21/0.19)
GIA
rs2277249 10 ACADSE (0.29/0.71) 1.28 (0.75-2.23) 0.352 0.699 (0.44-1.11) 0125  0.85(0.68-1.33) 0.752
29/0.71)
N GiA
rs22416497 8 PTK2B 0.95 (0.54-1.68) 0.864 @ 0.73 (0.45-1.19) 0204  0.85(0.59-1.21) |0.352
(0.39/0.81)
CiA
rs751019% 8 PTK28 0.87 (0.48-1.58) (0.853  0.85(0.51-1.40) 0.516 1.02 (0.71-1.48) 0803
(0.44/0.56)
GlA
rs3771147° 2 HPCALT 126 (0.73-217) 0.410  0.94 (0.58-1.48) 0782  1.01 (0.72-1.42) 0.956
(0.76/0.24)
Gl
rs3771148° 2 HPCALY (0.7810.22) 1.33(0.76-2.32) 0.320  0.89(0.556-1.43) 0635  1.08 (0.76-1.53) 0.673
T8I0.22)
TIG
rs3771149° 2 HPCALT (0.87/0.13) 116 (0.63-2.14) 0626  0.96(0.57-161) 0875 1.14 (0.69-1.43) 0944
. Vlap
rs1800977 9 ABCA1 Tic 0.54 (0.17-1.69) 0.289  1.99 (0.82-4.81) 0.128 1.13(0.57-2.26) 0.722
(0.26/0.74)
TiA
rs11646213 16 COMH13 0.87 (0.18-4.35) 0.867 1.71(0.51-575) 0.385 1.30 (0.67-2.51) 0434
(0.18/0.82)
Cohort_1& 2= sawa & Kyoto, # = pvalue <0.05 1.23=LDwithr= of 0.91, 0.33, 0.97
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Table 3. Association between & genetic loci and blood pressure

Allels Cohort_1 (h=321) Cohort_2 (h=424) Combined (h=745
ShPs Chr | Mearby Gene BF 1 ) 2 ( ) ( )
Frequency I P B P B P
TS SHP 10433 |0.004* 9032 |=000* 9150 |=0001%
4633" 2 COMT
re (032068 | DEP E7o4 0005 §023  =0001* | 5088 <0.001%
B SHFP 4261 002 4502 |=0001* 4163 |=0001%
1 22 COMT
rs4680 (03ME | peEp 2623 0031 2485 |0.004* 2384  DOM*
o = . *
re17249754 | 12 PR i, SEP 1231|0459 1907 0077 2287 0015
(0.63/0.33) DBP -0.705 0523 0681 0354 08B 012
CiG SHP 2035 0056 0004 0964 0609 038
r=3792029 2 GRERT
(0.51/0.19) DEP 1075 0129 0256 0EST 0502 0273
G, SHP 1298 0139 0483 0539 0208 0749
re2277249 10 ACADSE
(0.29/0.71) DBP 1132 0.0 0192 0723 0106 0805
i, SEP -0.254 0809 0203 0817 0191 0779
2 g PTEZA
rs2241649 (0.39/10.61) DBP -0508  |0.466 0118 0835 0252 0574
Cid, SHP -0143 0832 0om 0987 0002 0973
7510197 a8 PTEZE
rs (044M56] | pgp 0515 0479 0295 0616 033 048
G, SHERP 0561 07 2093 0192 0o01 0491
2 2 HPEALY
re3TriH (0.76/0.24) DBP -0.254 |0.850 1450 0134 0705 043
i, SEP 1023 0E17 1257 0447 0539 0639
2 2 HPCALY
re3771148 (0.75i10.22) DEF 0277 08339 0879 0384 0&10 0361
TiG SHP 1202 0586 2348 0192 0898 0538
37711497 2 HPCALY
s (087013 | pEp 1565 0285 1197 032§ 0006 0943
T SHERP 3368 044 -2323  |0.502 ooos 0987
re1800977 g ABCAY
(0.26/0.74) CEP 2846|0310 -3334 0152 -0855 0648
re11646213 | 16 COHI3 Tid, SEP 4338 0545 0003 08es 1922 0457
(018082 | pEp -4 062 0334 0004 0831 0358 0534
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Total subjects

Intervention

Control group P value

(N=106) group (N=59) (N=47) for T test
Age (years) 46.4+5.2 45.4+4.5 47.6%5.9 0.038
Height (cm) 171.6+6.4 172.2+6.4 170.8+6.4 0.255
Weight (kg) 75.4+8.4 76.9+8.8 73.5+7.6 0.043
Waist (cm) 91.5+£5.7 91.7£6.3 91.2+4.9 0.621
BMI (kg/m?) 25.6+£2.5 25.9+2.8 25.2+2.1 0.144
Total cholesterol (mg/dL) 207.2+32.9 206.4+38.5 208.2+24.6 0.765
Triglycerides (mg/dL) 186.1+96.9 188.3+103.7 183.2+88.7 0.788
HDL-cholesterol (mg/dL) 51.9+12.8 50.5+11.7 53.7£14.0 0.200
LDL-cholesterol (mg/dL) 125.0+29.1 124.2+34.5 125.9+20.8 0.745
Serum HbAlc (%) 5.2+0.4 5.1+0.4 5.2+0.5 0.183
CAVI 7.2+1.1 7.1+0.9 7.3t1.4 0.271
ABI 1.12+0.07 1.14+0.07 1.09+0.07 <0.001
PWV (m/s) 12.8+2.7 12.4+1.3 13.2+4.0 0.153
Energy intake (kcal/d) 1845.7+563.9 1827.2+597.0 1869.4+524.8  0.704
Daily salt intake (g/d) 9.2+4.0 8.9+4.1 9.5+3.8 0.474
Beginning 135.1+10.8 136.5+10.8 133.3+£10.8 0.125
SBP (mmHg) End 131.8+15.1 132.6+15.8 130.8+14.1 0.552
Difference -3.3£12.0 -4.0£12.6 -2.5+£11.3 0.525
Beginning 85.9+9.9 87.6+10.6 83.9+8.6 0.058
DBP (mmHg) End 81.5+9.1 81.319.4 81.7£8.7 0.8
Difference -4.5+8.5 -6.318.2 -2.2+8.4 0.012
Self-estimation Beginning 3.23+0.87 3.08+0.95 3.40+0.71 0.058
about reducing End 2.67+£0.92 2.42+0.81 2.98+0.97 0.002
salt Difference -0.56+0.98 -0.66£1.09 -0.43+0.80 0.204
Beginning 3.18+0.83 3.07+£0.85 3.32+0.78 0.12
Knowledge
End 2.90+0.86 2.78+0.81 3.04+0.91 0.119
about salt )
Difference -0.28+0.89 -0.29+£1.04 -0.28+0.68 0.945
Beginning 4.23+£1.01 4.32+0.96 4.11+£1.07 0.276
Self-check of
End 3.79+1.00 3.85+0.93 3.72+£1.10 0.537
blood pressure ]
Difference -0.43£1.04 -0.47+£0.99 -0.38+1.11 0.655
_ Beginning 3.19+1.07 3.08+£1.16 3.32+0.94 0.265
Reducing
) End 2.79+1.09 2.68+1.14 2.94+1.03 0.229
cooking salt ]
Difference -0.40£1.00 -0.41+1.12 -0.38+0.85 0.904
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The number of risk alleles (0,1,2) per SNP were summed to represent each individual ’s risk allele score.

(Risk score: minimum = 3, maximum = 13)



X 2: The changes of SBP and DBP after the intervention in intervention group and

control group.
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X 3: The changes of scores of the attitudes or actions about reducing salt in
intervention group and control group after the intervention.
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[X| 4: The association of COMT gene rs4633 C/T SNP with the changes of DBP after

the intervention in intervention group and control group.
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