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A novel splice variant of G-substrate in humans? Potential implications for animal models
of Parkinson’s disease
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We investigate the function and regulation of proteins (14-3-3 isoforms in particular) involved in neurodegenerative diseases
including Alzheimer’s and Parkinson’s. Our recent studies include G-substrate (named as a specific substrate of cGMP-
dependent protein kinase). It is a potent inhibitor of protein phosphatase 2A (PP2A) when phosphorylated on two threonines.
Dopaminergic neurons of the substantia nigra, which express a higher level of G-substrate are less vulnerable to PD toxins than
the adjacent A9 DA neurons. An mRNA for a shorter G-substrate variant has been described. Our database searches indicate that
this variant is expressed only in humans. This may have implications for the current animal models of PD. We have compared the
expression and function as inhibitor of PP2A of this variant (that retains one of the phosphothreonine motifs) It has a different
specificity for protein interactions and may play an important role in the protection of DA neurons. We have identified novel
G-substrate interacting proteins involved in PD. We have shown that G-substrate is degraded by the cysteine protease, DJ-1 (a
causative gene for familial PD, also called “PARK-7"). DJ-1 may function only as a dimer and is responsive to oxidative stress. A
DJ-1 Leul66Pro mutant predisposes the carriers to early onset PD and disrupts the function and dimerisation of the protein. We
discovered that a drug used in the treatment of acute vertigo for over 40 years, but whose mechanism of action was unknown,
interacts with DJ-1. Our initial results suggest that the drug protects against oxidative stress and we are analyzing the interaction
in our drug development program.
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