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Parkinson’s disease in GTP cyclohydrolase 1 mutation carriers.
(Mencacci NE, et al., Brain 2014)
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GNAL

® Encodes a stimulatory a subunit for
heterotrimeric G-protein complexes,

v Selectively expressed in the striatal neurons.

v Activates adenylyl cyclase to produce cAMP,
following stimulation of the D1 receptor.

® Loss of function mutations cause
v' autosomal dominant,
v’ focal~generalized dystonia,

v’ characterized by cranio-cervical involvement.

DA terminal
JGCH1

TH’
Tyr—=>L-DOPA
@D
g

S6K/4EBP1/S6 phosphorylation

(Goodchild RE, et al., Trends Neurosci 2013)
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ADCYS.

® Encodes transmembrane adenylyl cyclase highly expressed in striatum and
myocardium.

® Mutations cause autosomal dominant, paroxysmal or non-paroxysmal, chorea-
myoclonus-dystonia, with or without facial twitches.

® Normal brain MRI.

(Mencacci NE et al.,
Neurology 2015)




PDE10A

® Encodes a phosphodiesterase highly and selectively
present in medium spiny neurons in striatum.

® Heterozygous mutations cause child-onset chorea
with bilateral striatal lesions.
No other neurological abnormalities including
intellectual disability.
Normal basal PDE10A activity, but disrupted

activation by cAMP.
(Mencacci NE, et al. Am J Hum Genet 2016)

. . ) Control Pt
® Homozygous mutations cause early infantile-onset

generalized dyskinesia, axial hypotonia, dysarthria,
dysphagia with normal brain MRI findings.
Mentality: normal ~ mildly affected. Epilepsy in one patient.

Reduction in PDE10A level.
(Diggle CP, et al., Am J Hum Genet 2016)




Autosomal dominant PDE'10A4-associated
chorea with bilateral striatal lesions




cAMP may play a key role in basal ganglia function.
But how?

® Deficiency vs. Excess?

v' GNAL mutations — Deficiency
v ADCY5 mutations (gain of function?) » Excess?
v’ PDE10A mutations — Excess

PDE10A

v" PDE10A inhibitors improve cortico-basal ganglia function in Huntington disease mouse models.
v" Decreased PDE10A in Huntington disease.

?
® D1 pathway vs. D2 pathway? Effect of PDE10A inhibitor in Huntington mouse model
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(Threlfell S, et al., J Pharmacol Exp Ther
2009)



