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Brain Development, VIII

The Reeler Mouse

Mutant mouse strains have been useful to scientists and clinicians in understanding aspects of normal CNS
development. One such spontaneous mutation produces a mouse with abnormal movements and, on micro-
scopic analysis, abnormal cortical neuronal organization. The gene responsible for this mutant mouse strain is
called reeler and was recently cloned. The reeler mouse mutation causes an abnormal pattern in the layering of
neurons in the neocortex and the cerebellum. Instead of the cells arranging themselves in the typical “inside-out”
fashion as described by P. Rakic (Images in Neuroscience, Am J Psychiatry 1998; 155:1150–1151), they order
themselves in an “outside-in” pattern (figure). As a consequence, the earliest-born neurons abnormally migrate
to the surface in the reeler mouse, the next generation of neurons settle immediately below, and the final neurons
form the deepest cortical layer—the exact opposite of what is normally found. These mutant mice lack a func-
tional gene product, the protein called reelin. Reelin is highly expressed during the period of development when
brain cells are migrating into the cortex. It is produced by neurons near the cortical surface, is secreted into the
surrounding extracellular matrix, and is thought to guide newly formed neurons to their proper final destination.
It is only then that normal synaptic connections may be established between neurons. The lack of this protein
guide leaves the neuronal patterning in disarray. It is intriguing to speculate that subtle mutations in this, or re-
lated genes, may contribute to the etiology of some developmental disorders of childhood, as well as other psy-
chiatric illnesses.
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The left image is from a normal mouse cerebellum stained with an antibody that recognizes Purkinje cells. These cells (small brown-
stained circles) are linearly arrayed in each lobule, with their dendrites filling the molecular layer of the cerebellum (the mat brown stain-
ing). The reeler mouse cerebellum in the right picture is greatly reduced in size, no obvious lobules are formed, and the brown-stained
Purkinje cells largely remain in the deep aspects of the cerebellum, unable to make normal connections.


