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Main Aim

e Longitudinal data

o correlation between observations
o detection of QTL

o checking if effects are constant or variable in time
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Material — animals
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Material — animals
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HARG o obol
EMS3
INRA133
BM1329
EM143
BMS382
EM3026
BMS470
BMS3360
BM4528
EM4621
MEO6Z
EMSBA043
CSPS100
BMS2460
EP7
BMC4203
TMPS
BM9257
BL1038
IMP12
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No. Marker Map distance (cM) Alleles
1 BM1329 0.00 6
2 BMS2508 8.54 7
3 BMS1242 17.44 7
4 BM143 18.33 7
5 BMS518 23.57 4
6 BM4322 28.47 7
7 BMS470 32.00 4
8 ILSTS097 37.04 2
9 RM028 43.79 4
10 BM415 46.56 7
11 ILSTS035 51.87 9
12 ILSTS087 54.34 3
13 BMS2460 58.06 4
14 BP7 63.50 5




Model 1

Yi=p+ B+ i+ pi+e,

where

e y; — cumulated 305 — day milk yield for cow i
B8 — fixed effects

e «; — random additive polygenic effect, o ~ N (0, Aaé)

pi — random QTL effect, p ~ N (0,/BDo?)
o ¢ —residual, €~ N (0,/0?)
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Model 2

2 2
Yi=B+ Y Cimbm(y) +pi+ D Emdm(Ty) + €,
m=0 m=0

where

* yjj — jth test day record for individual /
* ¢m(7jj) — mth Legendre polynomial at time point 7;;

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

e &im — mth random regression coefficient for permanent
environmental effect, & ~ N (0,/ ® Pe)
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Model 3

2 2 2
vi =B+ D imbm(7) + D pimbm(7y) + > Eimbm(7s) + €3

m=0 m=0 m=0

where

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

—2logL = const+ nlogo? + 3log|A| + Nlog |G| + 3log|/BD|
+ Nlog|G,| + Nlog|Pe| + log|C| + y T Sy
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Results — Model 1

Ho: 0§=0 vs. Hip: o§>0
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Results — Model 2

Ho: 0§=0 vs. Hip: o§>0
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Results — Model 3

Ho:Gp=0 vs. H;:G, is positive definite
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Results — Significant QTL (52 cM)

qi = ®(1) G, (7), where  (7;) = [¢o(7:), d1(73), d2()]
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Conclusions

e Using Bonferroni correction we were able to detect only QTL at 52
cM (between markers ILST035 — ILST087).

e The other are only suggestive QTL (near markers BM143 and
BMS2460 and between markers BM4322 and ILST097).

e All QTL have been reported in previous works (Spelman et al.
1996, Zhang et al. 1998 and Nadesalingam et al. 2001).

® It can be assumed that QTL effect (significant QTL) is variable in
time.
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Conclusions

e Position of the QTL was similar by all models, but model 3 (red
line) provided the highest significance despite more parameters and
thus higher critical value.
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Thank You!
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