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Something you need to carefully look at, or that may impair your GWP

Something to do, or that optimizes your GWP

Don’t. Discourage to use this.

Smart tip. Something that makes the trick.

Advanced. Something to dive in.



Challenges 

What you need to know from this lecture

Basic concepts

How genes and environment modulate the phenotype

What is genomic heritability and how it affects GWP

Interpret what a GWP implies



A bit of history



Locus, loci
A specific physical location of a 
gene, DNA sequence or genetic 
marker on a chromosome; like a 

genetic street address



Gene
Gene, unit of hereditary 

information that occupies a fixed 
position (locus) on a 

chromosome. Genes achieve their 
effects by directing the synthesis 

of proteins.



Mendelian effect
Deviation from the expected 

parent average



Pedigree index
Parent average

1/2 EBVsire+1/2 EBVdam



Allele substitution 
effect

The effect that the presence of a 
copy of an allele has on the 
phenotype (regarding the 

reference allele).
f(A)= mean(Aa)-mean(aa)



Pleiotropy
the phenomenon in which a single 

locus affects two or more apparently 
unrelated phenotypic traits





Infinitesimal model
A quantitative trait is influenced 
by an infinitely large number of 
genes, each of which makes an 
infinitely small (infinitesimal) 

effect, as well as by environmental 
factors. Random sampling of 

alleles at each gene produces a 
continuous, normally distributed 
phenotype in the population (at 

least around the average of that of 
the individual's parents).



Genetic variance
Phenotype deviation from the 
mean phenotype caused by the 
combination of alleles inherited 
from parentals and these alleles 

independent effects on the 
specific phenotype



Phenotype 
decomposition

Phenotype is affected by genetic 
(additive +dominance +epistasis), 

environment and their 
interactions.

P = G + E



Heritability
The amount of phenotypic 
(observable) variation in a 

population that is attributable to 
individual genetic differences

“Narrow and broad sense”



Genetic marker
DNA sequence with a known 

location on a chromosome that 
can be used to identify individuals 
or species. It can be described as a 
variation (which may arise due to 

mutation or alteration in the 
genomic loci) that can be 

observed



Marker variance
Phenotype deviation from the 
mean phenotype caused by the 
inheritance of a particular allele 
from parentals and this allele's 

independent effect on the 
phenotype



Genomic variance
The amount of variance explained 

by marker effects (<genetic 
variance, because of incomplete 
LD with QTLs or missingness)



Genomic 
heritability

The proportion of variance of a 
trait that can be explained (in the 
population) by a linear regression 

on a set of markers

h2
g < = h2



Missing heritability
The problem of missing heritability, 

that is to say the gap between 
heritability estimates from genotype 
data and heritability estimates from 

twin data
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