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• Presynaptic autoreceptor

• Modulating epinephrine and 
norepinephrine release 
within the central nervous 
system and adrenals.

• Down-regulation is 
associated with increased 
catecholamine secretion.

• Hence, domestication on the receptor might have an 
impact on stress responses, memory formation and egg 
production.

α-Adrenergic Receptor 2C

Background
During domestication, chickens have
been selected for genotypes which
confer selective advantages in
conditions under human care and
rearing, but little is known about the
detailed genetic mechanisms involved.

In a recent study of selective sweeps
associated with domestication, re-
sequencing of breed pools of DNA was
used and a number of strongly
selected loci were found.

Hypothesis
We hypothesize 
that the 
domestication of 
chickens have 
selected birds with 
hypo-expressed 
levels of ADRA2C,
generating an 
increased
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From an F9 White Leghorn-Red
Junglefowl intercross birds
heterozygous for ADRA2C was paired
to generate an advanced intercross.
Gene expression and receptor density
was investigated using WL and RJF.

Results: Molecular
• No differences found between Red 

Jungle Fowl and White Leghorn 
chickens on receptor density in the 
brain.

• No differences were found on gene 
expression in the adrenals between 
Red Jungle Fowl and White Leghorns

Results: Behavioral
• No differences were found between the 

genotypes in the advanced intercross in 
most behavioral studies.

• No differences was found on fecundity

• Small, but significant, differences were 
found in Associative learning tests and 
fear tests. However, the differences in 
absolute terms are small and may refer 
to shortcomings in the behavioral tests.

One of those, containing the α-
adrenergic receptor 2C (ADRA2C),
was found to be selected in layer
chickens.

Previous studies from our group
show that the receptor is hyper-
methylated in White Leghorn (WL)
chickens compared to the Red
Junglefowl (RJF) ancestors,
suggesting the gene to be down-
regulated.

catecholamine release, and that this has 
caused increased fecundity and 
modifications of the stress response.

Conclusions
No differenses were found in gene expression, receptor density, fecundity or behavior associated with the 
ADRA2C gene in the selective sweep. These findings suggest that ADRA2C is not coupled with domestication
processes despite it being the only gene known in a region that is showing signatures of selection.

Physiology/Genetics
We used WL and RJF
•Gene Expression
•Receptor Binding
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