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Topics of interest — * Targeting Regulators of G-protein signalling ( RGS) proteins in movement disorders’

Following on from the last article on the descriptions of the basal ganglia model in movement disorders (3rd edition) ; this related
communication refers to our recently published research (Ko et al. , 2014) on the pathophysiological roles of RGS proteins in Parkin-
son’ s disease (PD) and L-DOPA-induced dyskinesia (LID).

Although the cause of LID remains unknown, evidence has suggested that repeated, pulsatile stimulation of the dopamine receptors
in the basal ganglia contributes to the development of LID. This process is commonly referred to as  priming’ and is the abnormal long-
term stimulation of dopamine receptor subtypes, which belong to the well-known class of proteins called G-protein coupled receptors
(GPCRs). Ultimately, priming causes abrupt functional changes in second messenger signalling mechanisms ( Aubert et al. , 2005)
that lead to the development and expression of dyskinesia.

In our published paper (Ko et al. , 2014) , we focused our attention on RGS proteins which are known to modulate GPCRs ( Hep-
ler, 1999). Specifically, we investigated the role of RGS protein subtype 4 and its pathophysiological role in the expression of PD and
LID motor symptoms. Our experiments utilised the well-established 6-hydroxydopamine (6-OHDA ) -lesioned rat model ( Cenci et al. ,
1998) and progressed from a series of in vivo to in vitro explorations, in an attempt to fully characterise the functional changes of RGS4
in PD and LID.

The main findings from our research demonstrated that RGS4 proteins were involved in the expression of LID. This was seen fol-
lowing correlation analyses (r=0.93, P <0.06) of RGS4 mRNA with abnormal involuntary movements ( AIMs) in L-DOPA-treated 6-
OHDA-lesioned rats. Thereafter, we innovatively suppressed the expression of RGS4 mRNA using antisense oligonucleotides, which
were chronically delivered into the brain through osmotic mini-pumps. We found that dampening the expression of RGS4 mRNA was a-
ble to reduce the induction of AIMs and the subsequent development of marked molecular changes associated with LID, such as dopa-
mine receptor super-sensitisation. Our key findings indicated that such second messenger signalling proteins may provide for novel thera-
peutic targets for the treatment of movement disorders and/ or other neurological disorders.

References

Aubert I, Guigoni C, Hakansson K, Li Q, Dovero S, Barthe N, Bioulac BH, Gross CE, Fisone G, Bloch B, Bezard E. Increased D1 dopamine receptor
signaling in levodopa-induced dyskinesia. Ann Neurol. 2005;57(1) ;17 -26.

Cenci MA, Lee CS, Bjorklund A. L-DOPA-induced dyskinesia in the rat is associated with striatal overexpression of prodynorphin- and glutamic acid de-
carboxylase mRNA. Eur J Neurosci. 1998;10(8) :2694 —2706.

Hepler JR. Emerging roles for RGS proteins in cell signalling. Trends Pharmacol Sci. 1999;20(9) :376 - 382.

Ko WK, Martin-Negrier ML, Bezard E, Crossman AR, Ravenscroft P. RGS4 is involved in the generation of abnormal involuntary movements in the uni-
lateral 6-OHDA-lesioned rat model of Parkinsons disease. Neurobiol Dis. 2014 ;70 138 —148.

FHER R





