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            Abstract
Giant axonal neuropathy (GAN) is a devastating sensory and motor neuropathy caused by mutations in the GAN gene, which encodes the ubiquitously expressed protein gigaxonin1,2,3,4,5. Cytopathological features of GAN include axonal degeneration, with accumulation and aggregation of cytoskeletal components6,7. Little is currently known about the molecular mechanisms underlying this recessive disorder. Here we show that gigaxonin controls protein degradation, and is essential for neuronal function and survival. We present evidence that gigaxonin binds to the ubiquitin-activating enzyme E1 through its amino-terminal BTB domain, while the carboxy-terminal kelch repeat domain interacts directly with the light chain (LC) of microtubule-associated protein 1B (MAP1B)8. Overexpression of gigaxonin leads to enhanced degradation of MAP1B-LC, which can be antagonized by proteasome inhibitors. Ablation of gigaxonin causes a substantial accumulation of MAP1B-LC in GAN-null neurons. Moreover, we show that overexpression of MAP1B in wild-type cortical neurons leads to cell death characteristic of GAN-null neurons, whereas reducing MAP1B levels significantly improves the survival rate of null neurons. Our results identify gigaxonin as a ubiquitin scaffolding protein that controls MAP1B-LC degradation, and provide insight into the molecular mechanisms underlying human neurodegenerative disorders.
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                    Figure 1: 
                        E1 binds directly to gigaxonin through its BTB domain.
                      [image: ]


Figure 2: 
                        MAP1B-LC is degraded by a ubiquitin-mediated mechanism.
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Figure 3: 
                        MAP1B-LC accumulates in gigaxonin-null mice.
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Figure 4: 
                        Cortical neuron cultures from wild-type or gigaxonin-null mice.
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        Editorial Summary
Gigaxonin for the nerves
Giant axonal neuropathy (GAN) is a rare and debilitating inherited condition that generally appears in early childhood. It is caused by mutations in the GAN gene that encodes gigaxonin, a member of the BTB/kelch superfamily of cytoskeletal proteins. Gigaxonin has now been identified as a ubiquitin-scaffolding protein that is essential for neuronal function and survival through its control of the degradation of the light chain of microtubule-associated protein 1B. This is of particular interest since alterations in the cytoskeletal network are also a feature of more common diseases such as amyotrophic lateral sclerosis, so knowledge of the function of gigaxonin may provide insights into the pathogenesis of neurodegenerative disorders in general.
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