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A commentary on A high-resolution anatomical framework of the neonatal mouse brain
for managing gene expression data
by Erh-Fang Lee, Jyl Boline and Arthur W. Toga

The need to determine the distribution of a given cellular or molecular marker within the brain is com-
mon to a wide range of neuroscience investigations. Localization is an essential parameter both for the
interpretation of findings in an anatomical and functional context, as well as for comparing findings across
specimens. Knowledge of temporal and spatial gene expression patterns in the brain is of particular impor-
tance for understanding correlations between genotype and phenotype, during development, in normal
adults, as well as in disease. In situ hybridization and similar measurements of molecular distributions,
selectively label cells expressing particular genes or gene products in tissue sections. However, lack of
structural background information in the surrounding tissue makes the identification of anatomical boun-
daries difficult. Variations in the used section plane complicate matters further. As a result, studies of
gene expression distributions tend to be restricted to limited regions, and reported findings are typically
difficult to compare.

In this issue, Arthur Toga and collaborators present a high-resolution three-dimensional atlas framew-
ork for managing localization of gene expression in the newborn C57/6J mouse brain (Lee et al., 2007
). Their cytoarchitectonic atlas is reconstructed from a densely sampled series of Nissl stained sections
registered to a previously published MRI template atlas (Lee et al., 2005 ). In their paper, Lee et al. (2007)
demonstrate atlas-based management, visualization, and analysis of gene expression image data norma-
lized to a common atlas space. Images of arbitrarily oriented sections showing in situ hybridization gene
expression patterns are linearly registered to the atlas on the basis of available anatomical landmarks. The
localizations of expression patterns observed in the atlas-registered images are represented by (manually
defined) contour lines that in turn allow three-dimensional (3-D) reconstruction, 3-D co-visualization with
atlas structures, and quantitative analyses of distributions. By adopting the same anatomical nomencla-
ture and hierarchical structure relationship as used for the adult mouse brain (MacKenzie-Graham et al.,
2003 ), comparisons with adult neuroarchitecture are readily made. By storing image position parameters
(defining the spatial position of images in atlas space) and boundary data (representing the labelling) in
flexible XML documents, interoperability with other atlas or data management systems is ensured. Thus,
this novel 3-D, high-resolution atlas of the newborn mouse brain equips developmental biologists with a
novel and powerful tool package, potentially useful for whole-brain mapping of distribution patterns as
well as other types of research involving the newborn mouse brain. Further, being part of the Biomedical
Informatics Research Network (www.nbirn.net ), the atlas is associated with a larger collection of brain
atlases and tools, providing potential integrative analyses as well as comparison between animal models.
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As the importance of digital atlases, spatial indexes, and management systems for distribution data from
developing and adult rodent brains is increasingly recognized worldwide (see, e.g. Boline et al., 2007
), several parallel advanced atlas systems emerge (see e.g. MacKenzie-Graham et al., 2003 ; Carson et
al., 2005 ; Lein et al., 2005 ; Lee et al., 2005 , 2007) , providing both overlapping and complementary
resources. Since such systems are tailored for different needs, and because their intrinsic complexity will
likely pose an important threshold for the average user, the time is probably ripe for a consumers guide to
different 3-D digital mouse (and rat) brain atlases.
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