
The preferential expression of alleles
that are inherited from one parent is 
known as genomic imprinting. This 
form of epigenetic regulation has 
been suggested to have a substantial 
role in brain development and  
function. However, the number of 
genes that show imprinting, as well  
as the anatomical location and  
developmental stage in which the 
expression bias occurs, remain 
unknown. Now, two studies by  
Gregg et al. provide evidence of  
widespread genomic imprinting 

in the developing and adult mouse 
brain with complex patterns of spatial 
and temporal regulation.

The authors performed a genome-
wide analysis of RNA expression 
in the brain of mice at embryonic 
day 15 and in adults of both sexes. 
They identified over 1,300 gene 
loci that exhibited parental bias in 
the expression of a particular gene 
or specific transcript isoform. The 
parent-specific bias varied accord-
ing to the animal’s developmental 
stage: a predominantly maternal 
contribution was detectable in 
embryonic brains, whereas paternal 
alleles were preferentially expressed 
in adults. Moreover, the expression 
bias of imprinted genes was mainly 
detected in the hypothalamus and the 
prefrontal cortex — neural systems 
that are associated with feeding and 
motivated behaviours.

The sex of the animal was irrelevant 
for the expression of the majority of 
genes that exhibited a parental allelic 
effect. However, in the cortex, female 
mice preferentially expressed  
maternal alleles of genes that were 
located on the X chromosome. 
Females also had a much higher 
number of imprinted genes that were 

derived from autosomes, but in this 
case the bias was mainly paternal and 
was restricted to the hypo thalamus. 
These findings reveal a novel mecha-
nism for sexual dimorphism  
in the CNS.

The results indicate that biased 
expression of parental alleles may be a 
mechanism for the epigenetic regula-
tion of brain function, with important 
implications for our understanding 
of neurological diseases. The studies 
reveal a very complex pattern of 
expression bias that is simultaneously 
dependent on the brain region, the 
developmental stage and the gene 
isoform. Future studies might  
elucidate the rules that govern 
genomic imprinting in the brain.
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