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Main Aim

Checking if gene effects are vary or constant in time

phenotypic variance

0 50 100 150 200 250 300

DIM

30of 23



Material — animals
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Material — animals
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Material — animals
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Material — animals
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— No. Marker Map distance (cM) Alleles
yribo
e 1 BM1329 0.00 6
NRA133 2 BMS2508 8.54 7
BI1329
S 3 BMS1242 17.44 7
BMS382 4 BM143 18.33 7
BM3026
- 5  BMS518 23.57 4
BMS360 6 BM4322 28.47 7
EhA528 7 BMS470 32.00 4
BM4621
MBO62 8 ILSTS097 37.04 2

] | BMSBA049 9 RM028 43.79 4
CsP=100

E st 10  BM415 46.56 7
BP7 11 ILSTS035 51.87 9
I 12 ILSTS087 54.34 3
BM3257 13 BMS2460 58.06 4
BL10ZR
Lo 14 BP7 63.50 5
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First model — o and p constant in time

y =XB+ Zoa+ Zyp + ¢,

where

e y — vector of lactation milk yields
e 3 — vector of fixed effects

* « — random additive polygenic effect, o ~ N (O,Aag)

p — random QTL effect, p~ N (0,/BDo?)
e —residual, €~ N (0,/0?)
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Technical aspects — IBD

12 12 112

1/2 ' 1/2 ‘ 12 ‘

IBD=0 IBD=1 IBD=2

e Calculated using Citius
(http : //jay.au.poznan.pl/ ~ mcszyd /citius/ citius.pdf)

e Coefficient of relatedness = expected fraction of alleles shared that
are IBD

A= %P(IBD = 1)+ P(IBD = 2)
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Second model — « varies in time

Ko
yi=pB+ Z Aim®m(Tij) + pi + & + €ijs

m=0

where

e yj;j — jth test day record for individual /
® ¢m(7jj) — mth Legendre polynomial at time point 7

® «;;, — mth random regression coefficient for additive polygenic
effect, a~N(0,A® G,)

e ¢ — random permanent environmental effect, & ~ N (O, Iag)
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Third model — «, p and £ vary in time

ka kP kf
Yij = /8 + Z Oéimd)m('ﬂj) + Z pim¢m(TU) + Z gim¢m(TU) + €ijs
m=0 m=0 m=0

where

® pim — mth random regression coefficient for QTL effect,
p~N(0,IBD® Gp)

e &im — mth random regression coefficient for permanent
environmental effect, & ~ N (0,/ ® Pe)
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Likelihood

e Model 1

—2logL = const+ nloga? + log |A| + nlogo? + log|IBD| +
+ nIogaﬁ+n|ogcr§+log|C|+yTSy

14 of 23
BN ttfss: s e



Likelihood

* Model 1
—2logL = const+ nloga? + log |A| + nlogo? + log|IBD| +
+ nlogaﬁ + nlogcrg + log|C|+y 'Sy
e Model 2

—2logL = const+ nloga? 4 4log |A| + nlog|G,| + log |IBD| +
+ nlogcr%—l—nlogag+/og|C|-|—yTSy
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Likelihood

e Model 1

—2logl =

const + nlog o2 + log |A| + nlog o2 4 log |IBD| +

+ nlogai + nlogcrg + log|C|+y 'Sy

e Model 2

—2logl =

e Model 3

—2loglL =
+

const + nlog o + 4log|A| + nlog |G, | + log |IBD| +
nlogaﬁ + nlogag + log|C| +yTSy

const + nlog o + 4log |A| + nlog | Ga| + 4 log |IBD| +
nlog |G,| + nlog |G| + log|C| +y T Sy

o S=V-1_yIx(xTv-1x)"1xTy-1

14 of 23



Technical aspects — EM

e Model 1 — Estimating 3 parameters

2

2 2
0q, 0, and of

e Model 2 — Estimating 13 parameters

G, (Matrix 4 x 4), 05, ag and o2

€

e Model 3 — Estimating 31 parameters

Ga, G,, P¢ and o2
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Technical aspects — EM

e Model 1 — Estimating 3 parameters
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0q, 0, and of

e Model 2 — Estimating 13 parameters

G, (Matrix 4 x 4), 05, ag and o2

€

e Model 3 — Estimating 31 parameters

Ga, G,, P¢ and o2

Gaussian elimination
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EM — estimators
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EM — estimators
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EM — estimators

e Model 1

2[e+1] ced 4 tr([X, Za, z,)c X, z,, Z,,]’)aflt]
o =
n

e Model 2 & 3

_ / 2
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n
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Results —

Model 1
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Results — Model 1

LRT Ho:05=0vs. Hy:55#0
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Results —

Model 2
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Results — Model 2

LRT Ho:a2:0VS.H1:(/J'\(2’7éO
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Conclusions

e QTL position for milk yield was mapped close to marker BMS470
(Model 1 & Model 2).

22 0f 23
BN ttfss: s e



Conclusions

e QTL position for milk yield was mapped close to marker BMS470
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e In the region near marker BMS470, QTL affecting milk yield have
been reported in several previous studies (Szyda et al. 2003, Ihara
et al. 2004 and Chen et al. 2006).
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Conclusions

e QTL position for milk yield was mapped close to marker BMS470
(Model 1 & Model 2).

e In the region near marker BMS470, QTL affecting milk yield have
been reported in several previous studies (Szyda et al. 2003, Ihara
et al. 2004 and Chen et al. 2006).

e Possible position for second QTL was mapped close to marker
ILSTS 087 (Model 2).
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Thank You!
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