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ALIGNMENT OF MOSSY FIBER COLLATERALS TO CLIMBING FIBER COLLATERALS AND THE ZEBRIN PATTERN IN THE RAT CEREBELLUM.
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Purkinje cells are a heterogeneous population with respect to their expression of many different substances, varying from the enzyme Aldolase-C, the glutamate transporter EAAT4 to protein kinase C-delta. This heterogeneity is distributed, however, according to a unique longitudinal pattern of alternating positive and negative zones, known as the “zebrin pattern” after the distribution of the zebrin II epitope, Aldolase-C. The zebrin-pattern is tightly correlated with the distribution of climbing fibers originating from the inferior olive. Medial and lateral subnuclei of the caudal medial accessory olive (MAOc), the rostral MAO (MAOr) and the dorsal and ventral laminae of the principal olive innervate different zebrin-positive zones. Central MAOc, the dorsal accessory olive (DAO) and the dorsomedial group (DM) innervate zebrin-negative zones. 
Mossy fibers originating from the spinal cord and the dorsal column, reticular, vestibular and pontine nuclei terminate bilaterally in discrete longitudinal aggregates of mossy fiber terminals. In our studies the topographical relationship between collaterals of climbing- and mossy fibers, terminating at the same locus of a particular zebrin positive (C2) or zebrin-negative (C1) zone of the posterior lobe, was determined by injecting cholera toxin b subunit (CTb) at these sites. CTb is bi-directional transported over the entire axonal collateral tree and can be located in the perikarya of mossy- and climbing fibers labeled at this site. Climbing fibers collateralize ipsilaterally as narrow, one or two Purkinje cells wide strips to other segments of the injected zone in the posterior and anterior cerebellum. Mossy fiber collaterals collateralize to the granular layer immediately beneath the labeled climbing fiber collaterals and to multiple, discrete compartments in the granular layer, symmetrically disposed at both sides of the midline. In the case of injections of the zebrin-negative C1 zone, these compartments were generally located under zebrin-negative zones; in the case of injections of the zebrin-positive C2 zone they were located under zebrin-positive Purkinje cells. 
Differences in the origin of mossy fibers distributing to zebrin-negative or –positive zones from the lateral reticular nucleus and the pontine nuclei were slight. When present, these differences were mostly related to the somatotopical properties of the lobule containing the injection site, rather than to the localization of the injection site in a zebrin-negative or positive zone.  High-resolution double-labeling studies will be needed to solve this question.
The specific relationship between the zebrin pattern and distribution of climbing fiber and mossy fiber collaterals will be discussed in relation to the receptive field organization of the Purkinje cells.
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