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Illustration of the mechanosensory neurons in C. elegans after axotomy. In B,
The PLM neuron was cut and successfully fused in the control animal carrying
the zdIs5 transgene but unsuccessfully in the dyn-1 animal. Credit:
Vijayaraghavan et al

A new study published in PNAS Nexus explores the role of the dynamin
protein DYN-1 in axonal fusion. The axon is a long, thin protrusion of
nerve cells that carries electrical impulses. Severed axons can be repaired
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by a highly efficient regrowth process known as axonal fusion. Previous
research has shown that molecules involved in apoptosis—programmed
cell death—are also involved in axonal repair.

Because dynamin is involved in apoptosis, specifically in the recognition
of dying cells, Brent Neumann and colleagues posited that dynamin
might also be involved in axonal repair. The team severed axons in the
model organism Caenorhabditis elegans, a multicellular nematode worm
with just a few hundred neurons.

In particular, the team used C. elegans carrying a genetic mutation with a
mutant allele that results in temperature-sensitive loss of the DYN-1
protein: at 25 °C, DYN-1 degrades, whereas at 15 °C DYN-1 functions
normally. Animals with this mutation showed a strong reduction in
axonal fusion at the higher temperature, whereas C. elegans kept at 15
°C showed axonal fusion indistinguishable from control animals.

The authors describe how DYN-1 controls levels of the transmembrane
glycoprotein epithelial fusion failure-1 (EFF-1), which mediates the
membrane fusion required to physically knit the axon back together.
According to the authors, DYN-1 likely guides injury-induced reparative
responses through multiple pathways.

  More information: Tarika Vijayaraghavan et al, The Dynamin
GTPase mediates regenerative axonal fusion in C. elegans by regulating
fusogen levels, PNAS Nexus (2023). DOI: 10.1093/pnasnexus/pgad114. 
academic.oup.com/pnasnexus/art … /2/5/pgad114/7157250
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