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Investigation of human CA1l-induced toxicity in the Drosophila model of motor neuron degeneration

Jian Liv
Xi'an Jiaotong-Liverpool Univeristy, China

myotrophic lateral sclerosis (ALS), also known as Lou Gehrig’s disease, is one of the neurodegenerative diseases that affect

motor neuron function leading to paralysis and fatal death. Mechanisms of ALS pathogenesis remain elusive. Carbonic
anhydrase I (CA1) was recently discovered to be altered in ALS patients. Whether and how CA1 might be involved in ALS
pathology is completely unknown. Our study demonstrated for the first time that CA1 was expressed in spinal cord motor
neurons. We further established Drosophila model of CAl-induced motor neuron degeneration and investigated molecular
mechanisms of pathology. Our results showed: 1) Expression of human CA1 in Drosophila motor neurons caused locomotion
defect in both larval and adult flies without affecting lifespan; 2) Impairment of larval locomotion is correlated with reduced
numbers of boutons and branches at NM]Js, while preliminary data also indicated that the number of adult motor neurons was
decreased by CA1 expression. 3) CA inhibitor acetazolamide ameliorated larval locomotion defect in Drosophila suggesting
that carbonic anhydrase activity was required for the toxicity. Results from our studies provide potential new drug targets and
design for therapeutic treatment of ALS.
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