Analysis of Complex Traits
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(mmHg)
ID 1 2
1 120 100 110 112
2 85 104 100 103
3 90 100 94 96
4 113 113 99 111
5 130 105 115 120
6 109 116 110 112
7 90 110 100 103
8 100 93 94 96
9 113 96 99 111
10 125 105 115 120
11 105 113 110 112
12 100 105 101 103
13 90 97 94 96
14 113 96 99 111
15 122 123 115 120
16 119 109 110 112
17 95 105 99 101
18 90 100 93 94
19 113 96 98 108
20 130 105 116 121
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. correlate father mother first second
(obs=20)

| father mother first second

0.7919 0.5841 1.0000

| -
mother | 0.2254 1.0000
|
] 0.9081 0.4752 0.9010 1.0000

second

. regress Tather mother

Source | SS df MS Number of obs = 20
————————— e FC 1, 18) = 0.96
Model | 200.458032 1 200.458032 Prob > F = 0.339%4
Residual | 3746.34197 18 208.130109 R-squared = 0.0508



————————— Fom Adj R-squared = -0.0019

Total | 3946.80 19 207.726316 Root MSE = 14.427
father | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_________ A e e e e e
mother | .4198953 .4278552 0.981 0.339 -.478995 1.318786
_cons | 63.69994 44.84843 1.420 0.173 -30.5231 157.923

. regress father first

Source | SS df MS Number of obs = 20
--------- o F( 1, 18) = 30.27
Model | 2475.14291 1 2475.14291 Prob > F = 0.0000
Residual | 1471.65709 18 81.7587275 R-squared = 0.6271
————————— Fom Adj R-squared = 0.6064
Total | 3946.80 19 207.726316 Root MSE = 9.0421
father | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_________ R I R EEEE———————
first | 1.410016 .2562661 5.502 0.000 .8716214 1.948411
_cons | -38.40721 26.61327 -1.443 0.166 -94_.3196 17.50519

. regress Tfather second

Source | SS df MS Number of obs = 20
————————— Fom FC 1, 18) = 84.67
Model | 3254.85305 1 3254.85305 Prob > F = 0.0000
Residual | 691.946946 18 38.441497 R-squared = 0.8247
————————— o e Adj R-squared = 0.8149
Total | 3946.80 19 207.726316 Root MSE = 6.2001
father | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_________ e e e e
second | 1.501454 .1631724 9.202 0.000 1.158642 1.844267
_cons | -54.70723 17.69333 -3.092 0.006 -91.87954 -17.53492

. regress mother first

Source | SS df MS Number of obs = 20
————————— o FC 1, 18) = 9.32
Model | 387.931646 1 387.931646 Prob > F = 0.0068
Residual | 749.018354 18 41.6121308 R-squared = 0.3412
--------- e Adj R-squared = 0.3046
Total | 1136.95 19 59.8394737 Root MSE = 6.4507
mother | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_________ A e e e e e
first | .5582152 .1828243 3.053 0.007 -1741155 -9423149
_cons | 46.74682 18.98633 2.462 0.024 6.858013 86.63562

regress mother second

Source | SS df MS Number of obs = 20
--------- e F(C 1, 18) = 5.25
Model | 256.794023 1 256.794023 Prob > F = 0.0342
Residual | 880.155977 18 48.8975543 R-squared = 0.2259
————————— Fom Adj R-squared = 0.1829
Total | 1136.95 19 59.8394737 Root MSE = 6.9927
mother | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_________ e
second 4217343  .1840306 2.292 0.034 .0351004 -8083683

I
_cons | 58.96052 19.95506 2.955 0.008 17.03649 100.8846



. regress Tirst second

Source | SS df MS Number of obs = 20
--------- e F(C 1, 18) = 77.60
Model | 1010.5433 1 1010.5433 Prob > F = 0.0000
Residual | 234.406705 18 13.0225947 R-squared = 0.8117
————————— Fom Adj R-squared = 0.8013
Total | 1244 .95 19 65.5236842 Root MSE = 3.6087
first | Coef. Std. Err. t P>]t] [95% Conf. Interval]

_________ e
second | 8366117 .0949719 8.809 0.000 .6370831 1.03614
_cons | 13.11227 10.29813 1.273 0.219 -8.52329 34.74784
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H2 = 2(rMZ - rD2)

Falconer’s estimate

mmHg
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ANOVA F test

. sort twin
. by twin: sum sbp

-> twin= 0
Variable | Mean
121

-> twin= 1
Mean

115.4

. sort id
. by id: sum sbp

-> id= 1

Std. Dev.

14.27508

Std. Dev.

variance

12.51843 97

variance




Variable | Obs Mean Std. Dev. Min Max

_________ A e e e
sbp | 2 118 2.828427 116 120

-> id= 2

Variable | Obs Mean Std. Dev. Min Max

_________ A e e e
sbp | 2 99 2.828427 97 101

-> id= 3

Variable | Obs Mean Std. Dev. Min Max

_________ e e
sbp | 2 112 8.485281 106 118

- id: 4

Variable | Obs Mean Std. Dev Min Max

_________ A e e
sbp | 2 132 4.242641 129 135

-> id= 5

Variable | Obs Mean Std. Dev Min Max

_________ A e e
sbp | 2 106 1.414214 105 107

-> id= 6

Variable | Obs Mean Std. Dev Min Max

_________ e
sbp | 2 122 2.828427 120 124

-> id= 7

Variable | Obs Mean Std. Dev Min Max

_________ S S
sbp | 2 106 8.485281 100 112

-> id= 8

Variable | Obs Mean Std. Dev Min Max

_________ S S
sbp | 2 126 8.485281 120 132

-> id= 9

Variable | Obs Mean Std. Dev Min Max

_________ e e
sbp | 2 139 4.242641 136 142

-> id= 10

Variable | Obs Mean Std. Dev Min Max

_________ e e
sbp | 2 122 16.97056 110 134

MSAMZ = sum of squares among monozygous twin,
MZ/(nMZ-1) = 1366.4/4 = 341.6

MSWMZ = sum of squares within monozygous twin,
MZ/nMZ = 44/5 = 8.8

MSADZ = sum of squares among dizygous twin,
DZ/(nDZ-1) = 1312/4 = 328.0

MSWDZ = sum of squares within dizygous twin,
Dz/nDZ =522/5 =104.4



MZ = (MSAMZ-MSWMZ) / (MSAMZ+MSWMZ)=(341.6 — 8.8) / (341.6+8.8) = 0.95
rDZ = (MSADZ-MSWDZ) / (MSADZ+MSWDZ)=(328.0 — 104.4) / (328.0 + 104.4) = 0.517

h2 = w)rMZ - rDZ) = 2 (0.95 - 0.517) = 0.866

86.6
4. Intermediate phenotype complex disease gene mapping
intermediate phenotype
complex disease
intermediate phenotype
5. Angiotensin  polymorphism; M235T 1000 MM

54 MT

genotypes

Hardy-Weinberg equilibrium (HWE)

300

TT

646

Allele frequencies
genotype distribution

M235T

235

Amino acid

alanine Ala A
arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
Cysteine Cys C
Glutamic acid Glu E
Glutamine Gln Q
Glycine Glty G
Histidine His H
Isoleucine lle |
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp W
Tyrosine Tyr Y
Valine Val \




single nucleotide polymorphism (SNP) 2

54 300
646
M allele frequency; p= (54 + 300/2)/1000 = 0.204
T allele frequency; q=1-p =0.796

MM: 1000p? = 41.6

MT: 10002pq = 324.8

TT: 1000q? = 633.6

(54 - 41.6)2/41.6 + (300 — 324.8)2/324.8 + (646 — 633.6)2/633.6 = 5.8324
df=3-1-1=1

p <0.05

Hardy Weinberg equilibrium
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marker

(sbp)

Angiotensin | converting enzyme (ACEI)

sib pair linkage study

4

A1=0.20,A2=0.25, A3 =0.10, A2 =0.05, As = 0.27, A¢ = 0.13

12

microsatellite

o
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IBD

allele

Haseman-Elston method
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identical by descent (IBD)

AB CD

AC AC

IBD =2
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AB AC
IBD=0
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IBD 0 identical by state (IBS)
IBS IBD=<IBS
IBD
\
| o

IBD=2orlor0 =lor0 =0 =2orlor0
IBS =2 =1 =0 =2
\Y!
] o [ o
AC AB AB CD
IBD=0or1
IBS=1
IBD 0 IBD 1 IBD 2
I Pt P,3 P,
I 2P %P2 0 0
1] 4PA°Pc 2PAPc 0
\Y; AP A3PcPg 0 0
\Y} 4Pp°PC? PaPc(Pa + Pc) 2PAPc
VI 8PA%PsPc 2PAPgPc 0
Vi PAPsPcPo 0 0
n=[f2*(IBD 2 )+fl*(IBD 1 2)]1[f2*(1BD 2 )+
fI*(IBD 1 /2) + fO*(IBD 0 )]
fi:i IBD f2=1/4, f1 = 1/2, f0 = 1/4
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) 0 0.79
) 25 0.36
©) 225 0.00
() 16 0.36
(5) 36 0.40
(6) 1 0.79
@) 121 0.00
(8) 1 0.42
9) 1 0.80
(10) 36 0.32
(11) 49 0.32
(12) 49 0.39

(Yy-Y2)’=a+pn
Ho: B=0 versus Ha: B,<0

. regress Y X

Source | SS df MS Number of obs = 12
--------- e FC 1, 10) = 16.48
Model | 29503.8212 1 29503.8212 Prob > F = 0.0023
Residual | 17906.8454 10 1790.68454 R-squared = 0.6223
————————— Fom Adj R-squared = 0.5845
Total | 47410.6667 11 4310.06061 Root MSE = 42.316
Y| Coef. Std. Err. t P>]t] [95% Conf. Interval]
_________ e
X | -192.1823 47.34605 -4.059 0.002 -297.6758 -86.6887
_cons | 125.9419 23.03593 5.467 0.000 74.6146 177.2691

E(Y) =125.5-192.2 &, p=0.002
Angiotensin converting enzyme
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