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Aim

*"Develop an integrative genomics approach for
evaluating the joint contribution of scattered genetic
variants on complex traits."
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Complex traits

Mendelian

Few mutations,

Common disease, Common disease,

rare variant common variant

Complex trait?

Infinitesimal model

oo mutations,

very large effects
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KEGG pathway:Immune System

30- ' s ,}..
I.. @
= = =
—0—" S d S ‘.“
o @ @ @ 0
€ 20- @ @
5 — T2
8 —— H“_
@ @ —d o
g o o> .o' ° o o —on—
§o- =12 .. _‘30
r— o 5 &
o —0'—3?—. QFQ
o—o(w o 3 ‘o f S
. & - e e S T NS —
I I I
0 50 N TOO 150
Chromosomal position (Mbp)
® Chemokine signaling pathway ® Leukocyte transendothelial migration ® Toll-like receptor signaling pathw:
® Natural killer cell mediated cytotoxicity ® T cell receptor signaling pathway Hematopoietic cell lineage
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Linear mixed models

y=g+e
y=8,t8,te

Empirical statistics:
e Likelihood ratio (LR)

e Proportion of explained genetic variance
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Data

e 4,497 genotyped bulls.
e 637,951 markers per bull.

e Health traits derived from daughters.
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Results: Random gene sets
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No. of genetic variants in gene set

LR > LRosg Percentile
A KEGG pathways ° No -~ 50%
O Random gene set ® Yes — 959
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Results: Significant KEGG pathways

Amino Acid Metabolism
Carbohydrate Metabolism
~ Development

Digestive System

Endocrine System
Excretory System

Glycan Biosynthesis and Metabolism

Immune System

Lipid Metabolism

Metabolism of Cofactors and Vitamins
Xenobiotics Biodegration and Metabolism
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Mastitis 1.2

Fat yield

Proportion of explained genetic variance
* 1% ® 5% ® 10% @ 40%
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Conclusions

*10-12% of pathways significant
e Results can be plugged into genetic prediction
framework

e Opened the black box
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