Disease modulation of GPCR oligomer
expression in the brain
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General principle of the GPCR
signalling system
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GPCR oligomerization
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Role in pathophysiology
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There is any relationship between Parkinson’s
disease and A,,R/D,R oligomerization state?
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Detection of striatal A,,R/D,R oligomer

in a PD animal model

The 6-OHDA-lesioned rat:
a validated animal model of PD
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D,R-A,,R co-clustering in the striatum of
normal and 6-OHDA-lesioned rats

100+

**k*x
- -,

Den

20-

0 ey
0 100 200
NND of gold particles (nrm)

o J

2. Oligomerizarion in native tissue 7/23 ) universitat de Barcelon

Curmulative frequency (%)

i Aid N 5 ISP » 5 |
- L RN : e ke

Fernandez-Duefiias et al. (2015). Dis Model Mech. 8(1):57-63.




The PLA technique

A. Immunodetection B. PLA probes binding C. Annealing & Ligation D. RCA & Detection

Taura et al. (2015). Current Protocols in Cell Biology 67, 17.17.1-17.17.16. ——
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Detection of D,R and A,,R proximity in normal

and 6-OHDA-lesioned rat striatal sections

Striatum (WT) Cortex (WT) Striatum (KO-A,,R)
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Ferndndez-Duefias et al. (2015). Dis Model Mech. 8(1):57-63.
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Detection of D,R and A, R proximity in normal

and 6-OHDA-lesioned rat striatal sections

TR-FRET using fluorescent
adenosine and dopamine receptor antagonists
in striatal membranes
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Detection of adenosine receptor

containing oligomers in HEK cells
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Detection of adenosine receptor

containing oligomers in native tissue

TR-FRET
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Detection of the A,,R/D,R oligomer

in the striatum of the PD animal model

TR-FRET
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Conclusion

®A,,R/D,R oligomer is unbalanced in experimental parkinsonism
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Functional impact of oligomer down-regulatio

The striatal A,,R shows constitutive activity in
experimental parkinsonism
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Which should be the profile of an anti-PD drug?

ADENOSINE DOPAMINE
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Effect of D,R challenge on

real-time A,,R agonist binding
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Fernandez-Duefias et al., 2012. J. Neurochem. 123, 373-384.
3. Oligomer-dependent allosterism
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Effect of D,R challenge on

real-time A,,R agonist binding

D,R agonists are negative allosteric
modulators (NAMs) of A, ,R binding and this
phenomenon is A,,R/D,R oligomer dependent

Parkinson’s disease context
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Effect of D,R challenge on

real-time A,,R agonist binding

Screening for more efficacious D,R agonists to be
used in PD management
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Effect of D,R challenge on

real-time A,,R agonist binding

Testing the A,,R NAM activity of most common
therapeutic D,R agonists
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Ontogeny of A,,R/D,R oligomer in normal and
pathological conditions

¢ Normal . .
¢ condition °
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Overall Conclusion

We demonstrate the existence of the A,,R/D,R oligomers in
native tissue (i.e. striatum)

The striatal dopaminergic denervation induces a down-regulation
of the A,,R/D,R oligomer

The down-regulation of the striatal A,,R/D,R oligomer correlates
well with an increase in A, R constitutive activity

{DZR agonists behave as A,,R NAMs in an oligomer-dependent
manner. Thus, this might be interesting in the design, screening
and usage of D,R-based drugs for PD pharmacotherapy
-
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