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Background

Understanding genetic influences in brain structure is of paramount 
importance both to understand brain function itself, as well helping 
in the search for genes that modulate or influence neurologic and 
psychiatric ilnesses.

Extended pedigree studies have been repeatedly shown to be the 
most powerful design for identifying quantitative trait loci for 
continuous traits. However, the heritability of neuroanatomy has not 
been estimated from pedigrees. The goal of this study was to 
estimate heritability for brain structures in randomly ascertained 
Mexican-American families.

Method

T1-weighted images from 368 subjects were acquired (62% females; 
mean age: 47.7, sd=13.0y, range=26-85y), partitioned in GM and non-
linearly aligned to a study-specific template in the MNI space. 
Regions of interest were defined using the Harvard-Oxford atlas, and 
the amount of GM for each was computed. The image processing was 
performed in FSL. The heritabilities were estimated as implemented 
in the software SOLAR. The pipeline is summarised below:
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The heritability of the gray matter density for the whole brain was 
h2=0.52, p=1.2E–6. Among the cortical regions of the Harvard-Oxford 
atlas, the precuneus was the most heritable (left side: h2 = 0.91, 
p=1.5E–8; right side: h2=0.87, p=1.8E–8). Other highly heritable 
regions include the calcarine cortex (left: h2=0.69, p=7.2E–9; right: 
h2=0.69,  p=4.3E–11),  the  paracingulate  gyrus  (left:  h2=0.52, 
p=1.2E–6; right: h2=0.55, p=3.9E–6), the cuneal cortex (left: h2=0.71, 
p=1.0E-7; right: h2=0.43, p=1.7E-4). Not all regions were found to be 
symmetrically heritable to the very same degree, although for some 
regions the results are remarkably similar between both sides.

Subcortical regions showed even higher heritabilities, all above 0.50 
and highly significant. The the pallidum (left: h2=0.82, p=7.0E–9; 
right:  h2:  0.61,  p=3.0E–7), the  hippocampus  (left:  h2=0.75,  
p=3.1E–10; right: h2=0.63, p=2.0E–7), the amygdala (left: h2=0.68, 
p=1.6E-8; right: h2=0.45, p=3.6E-5), the caudate nucleus (left: 
h2=0.55, p=7.8E–6; right: h2=0.68, p=1.0E–7), and the thalamus (left: 
h2=0.64, p=1.2E-8; right: h2=0.52, p=1.7E-5) were among the 
highest heritable regions. The nucleus accumbens was the least 
heritable subcortical region according to our measurements (left: 
h2=0.42, p=6.5E-4; right: h2=0.37, p=2.3E-3). Symmetrical results 
were more pronounced for subcortical regions than for the cortical.

Conclusion

We confirmed that neuroanatomy, in particular, the amount of gray 
matter, is heavily dependent upon genetic factors.  These findings 
allow for the search for genes that influence brain structure.
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For all the pictures, the colors are in the following linear colorscale:


