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emistry analyzer Express Plus (Chiron Diagnostics Co.,
MA, USA)E oj&3dld g4Nlow #3893, HDL
golztge ARAR o £39 4714 Hichylomi-
crony, A% A ol (fow density lipoprotein, LDL}, 3
AUz A gl (very low density lipoprotein, VLDL)S-
AN 3 A2dle glE HDL 34|l Zd|28&
oA EAY T E385 0 LDL 28 <8 EL (ol
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Table 1. SNPs information used in the study

A e A& SNP-IT assay THH(SNP stream 25K
system, Orchid Biosciences, Princeton, NI, USA)E ©]
Bsjol g-adaigirh

HE hasEAE 2899 fdEE 201
g %

candidate locus®| o8] 7| g f2&L S8E

<1 2] @ irandom mating), Fr21-873 AR 42
£{gene-environment interaction) % 528 FAF 7
F}(parental environmental effects)7} ¢ithe 714 S}ol)
A, mid-parent el T A2 oflspring) o) FHE
offspring-mid-parent 3844 mid-parent £4HC 2 L}
¥ Fo) D). Offspring-mid-parent E2Ako] 71 H¢)
£ 8 7 FHadditive genetic variance)?l 2'/., &, 8(yo.
Yoo} = 0920] 50, mid-parent $40& EYF B U,
2, S(ym) = 824 1], mid-parent T 5 (phenotype)e]
et 24 ¥ 3 (offspring phenotype)e] A% 379
127NE fow = 8¥870] HTH[31. 0] BT 2] 71871 B
Aqtraitye) AL (heritability)(h?)o]m, THE i
(phenotypic variance)s: 71EA e §43 & I additive
genetic effec®] #-&olth

yish yw0] 747} opiA g ofvfi]e} F#AYo] 1, mid-
parent value (yup)7b H29 F@EF A BF, you =
(yry=)29 W, ¥4 FA (el ¥ G2 &henitabik
ity)- ABH 2 mid-parent ghel I3 A2 @ (v
A% AR Z@H9 thFisher 1918, Kempthorne and
Tandon 1953, Falconer and MacKay 1996) [4-6]. ¢} 3|

Gene Location SNP dbSNP allele frequency
Angiotensinogen(AGT) 1g42-3 G-217A G>A G:A=0.80:0.20
G-6A G->A G:A=0.18:0.82

# 2-adrenergic receptor(22ADR) 5q32-34 Argl6Gly A>G AG=052:048
E-selectin 1922-q25 S128R A>C C:A=098:002
Apo B 2p24-p23 C-5161 C->T C:T=0.87:0.13
Microsomal TG transfer protein(MTP) 424 T-164C T->C T:C=0.86:0.14
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Fig. 1. Theoretical Concepts of the Regression of
Offspring on Mid-Parant (ROMP)
Table 2. General characteristics of study subject
Proband Non-proband
Maie Female Male Femele
N ) 191 104 458 579
Age(yeur) 534+ 103 555+ 89 337+ 163 36.5+16.0
Height{cm) 1691+ 54 1550+ 50 1677+ 123 1574+ 1.8
Weight(kg) 71.8+ 102 59.0+ 67 660+ 147 5481 97
Total cholesterol(mg/di) 1988+ 3738 2100+346 194.3 1. 40.6 195.9+42.7
LBE~cholesterol(mg/dly 11935+ 318 126.8+289 113.5+ 335 116.1+35.5
Triglyceride(mgfdly 1755+104.2 156.7+96.5 15224128.1 1085699
Fasting blood sugar(mg/dl} 989+ 209 04.5+20.8 865+ 182 83.6+17.0
ApoAmg/dl) 1259+ 215 138.84+23.9 1286+ 24.2
ApoB(mg/dl) 9194 207 89.5+18.7 835+ 2440
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Table 3. ROMP analysis of total cholesterol for selected markers
Trait b Marker specific i
Marker Number of trios* — -
(DFsfimate p-value (DFstimate p-value % =D
G-217A 238 04511 p<0.0001 0.6003 0.8622 0.3
G-0A 149 0.3924 0.0004 0.0057 0.0377 13
B2ADR 236 0.4435 p<C.0001 0.0020 0.7505 0.5
S128R 160 0.3575 p<0.0001 0.0619 0.0088 113
C-516T 238 0.4463 p<0:0001 0.0146 0.0747 33
T-164C 239 04561 p<0.0001 0.0251 0.0301 55
* Number of parents offspring trios used
Tabie 4. ROMP analysis of triglyceride for selected markers
Trait b Marker specific b
Marker Number of trios™
(DEstimate p-value (@Estimate p-value % =D
G-217A 237 04755 p<0.00G1 0.0200 00182 42
G-6A 148 03972 0.0037 0.0083 0.3449 21
2ADR 233 0.4820 P<0.0001 0.0004 0.9659 0.1
S128R 159 0.3802 00039 0.0020 0.6165 53
CA16T 227 1.4863 p<G.O001 00088 02564 1.8
T-184C 238 04826 P 0001 ~ 0.0280 0.2676 58
*Number of parents-offspring trios wses
Table 5. ROMP analysis of LDL cholesterol for selected markers
e Traitb* Macker speeific i’
Marker Number of trios* — P —
{GEstimate pvalie (@Estinate o-velue %= N0
G-217A 217 £.4600 pe001 £.0000 0.5406 G.O
G oA 136 0.3941 0 06}5 0.0021 0.0744 Qs
RADR 218 0.4331 0.0014 07137 03
SI2RR 147 C.3627 0.087 0.0049 24.0
C516T 217 0.4589 00232 0.0063 51
T-164C Zig 043595 0.0109 0.0132 24
*# INuntber of parerds-oftspring wios used
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Table 6. ROMP analysis of APOAI for selected markers
. Trait b Marker specificir®
Marker Number of trios* E— y =
(DBstimate p-value (@Estimate prvalue G% =2KD

G-217A 237 0.6217 p<0.0001 0.0197 0.0338 32
G-6A 145 0.5316 p<0.6001 0.0064 0.6471 12
2ADR 235 0.6173 p<D.0001 0.0012 0.8594 02
S128R 158 0.5416 p<0.0001 0.0094 0.1781 1.7
C-516T 237 0.6224 p<0.0001 0.0170 0.0381 27
T-164C 137 0.6131 p<0.0001 0.0613 0.8983 6.2

* Number of paren[s-o*fspnjg trios used

Table 7. ROMP analysis of ApoB for selected markers

Treat b’ Marker specific b
Marker Number of tios* — _ — —
(UEstimate p-value (@Estmate p-value % = @D

G-217A 237 0.7448 <0.0001 0.001G 0.7755 0.1
G-6A 145 0.6274 <0.0001 0.0050 0.0945 0.8
B2ADR 235 0.7505 <0.0001 0.0057 0.0123 0.8
S128R 158 0.5831 <0.0001 0.0279 0.0167 4.8
C-516T 23 0.7511 <0.0001 0.0323 3.0164 43
T-164C 237 0.7645 <0.0001 0.0026 0.7034 0.3

* Number of parents-offspring trios used
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Fig. 2. Trait h? and locus-specific ¢ for cardiovascular
risk factors.
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=Abstract=

Estimation of heritability attributable to single-locus effects with
aregression of offspring on mid-parent (ROMP) method for
cardiovascular risk factors

Sun Ha Jee"?, Jung Yong Park'®, Ji Eun Yoon"”, Minji Kim?, Eun Young Cho®, Yang soo Jang”

Graduate Schiwol of Health Sclence and Management, Yonse! University”,
Cardiovascular Research Institute, Cardiovascular Genome Center, Yonsei University Medical Center®

Purpose : The objective of this study was 1o estimate the heritability attributable to single-locus effects with 2 regression
of offspring on rmid-parent (ROMP) method for cardiovascular risk factors.

Methods : The regression of offspring on mid-parent is determined with and without the inclusion of a single-lacus effect,
and the difference between the slopes of these two regression is an estimate of the heritability attributable to the single-locus
effect. The study population included 1,550 family members of 235 patients, derived from cardiovascular gcnome center.
The risk tactors considered were total serum cholesterel, triglyceride, LDL chelesterol, apoAl and apoB. Heritability was
estimated from the slope of the linear regression of offspring on mid-parents.

Results : Estimated heritability was 35 to 46% for total cholesterol with 6.2% autributable to polymorphism S128R. For
triglyceride, the estimated heritability was 47.6% with 2% attributable to polymorphism G-217A. The heritability was 36-
46% for LDL-cholesterol. For LDL cholesterol, S128R specific effect was 8.7%. Esdmated heriabilicy was 62.2% for
apoAl with 3.2% atuributable (o polymorphism G-217A. and 58 10 75% for apoB with 5.4% attiibutable to polymorphism
S128R.

Conclusions : These traits were significantly associated with polymorphism S128R. These results highlight the
importance of considering genetic factors in studies of cardiovascular risk factors. Unlike traditional population-based fests
of association, ROMP appears to be robust with respect to population stratification.

Key Words: Quantitative traits, Heritability, Cardiovascular, Rigk factor

31





