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PrPC 

PrPSc 

PrPSc is infectious (!) 



PrPSc is neurotoxic (?) 



PrPC 

Neurotoxicity 

PrPSc 

A dual role for PrPC in prion diseases 



PrPC as a receptor for multiple aggregated proteins 

Aβ oligomers 

PrPC is a receptor for Aβ oligomers, and 
transduces their neurotoxic effects 

(Lauren Nature 2009; Gimbel JNS 2010)  

PrPSc 

PrPC interacts with a variety of protein 
aggregates 

(Resemberger EMBO 2011)  



What is the best pharmacological target in prion diseases? 

Role in prion 
infectivity 

Validated Validated Validated 

Role in the 
pathogenesis 

Validated Validated To be defined 

Structural 
information 

- NMR; X-Ray To be defined 

Caveats 
Non-

pharmacological 
No direct functional 

readouts 

Strain phenomenon 
Difficulties in dissecting the mode of action of leads 

Unsuitable for rational optimization 

Potential 
therapeutic 
approaches 

Gene silencing Several  
(following slide) 

Inhibition of replication (in vitro or in cells) 



Advantages of directly targeting PrPC 



Targeting PrPC in prion diseases 



Aminoacid chain Native conformation Misfolded conformation Protein aggregates 
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Are compounds selectively targeting PrPC already 
available? 



Previously described PrPC ligands 

▪ Polyanionic polymers (e.g. Sulphated Glycans) 
 
 
 
▪ Sulphonated Dyes (e.g. congo red) 
 
 
 
▪ Cyclic Tetrapyrroles (e.g. porphyrins) 
 
 
 
▪ GN8 and derivatives 
 
 
 
▪ Other Heterocyclic Compounds (e.g. quinacrine, chlorprom.) 
 
 
 
▪ Chicago Sky Blue 6B 



Surface Plasmon Resonance  
(SPR) 

Assaying PrPC ligands 

Equilibrium Dialysis 
(EQD) 

Assay Chamber Sample Chamber 

kon koff 



GN8 doesn’t bind PrPC at biologically relevant concentrations 

SPR EQD PrPSc Cell Assay 



Reported anti-prion compounds show either low affinity or no 
selectivity for PrPC. Is PrPC a “druggable” target? 

 



In silico design of new PrPC ligands 



Virtual Screening on PBD-1 Prion Binding Domains (PBDs) 

20 NMR conformations of PrPC  In Silico scouting 

Designing PrPC-directed compounds 



Selection of PrPC ligands predicted in silico 



Binding of DS26 stabilizes the native conformation of PrPC (I)  



DS26 blocks RML and 22L prion replication in cell cultures  



DS26 has poor pharmacokinetic properties, and shows a tendency 
to form aggregates 

? ? 



● DS26 is a novel PrPC ligand 

● Poor plasma stability, inability to cross the blood brain barrier, and an unusual 
tendency to aggregate suggest that DS26 will not be an effective anti-prion drug in vivo 

● DS26 inhibits prion replication in cell cultures 

● The compound acts as pharmacological chaperone, stabilizing the native folding of 
PrPC 



2. Virtual screening on additional PBDs 

1. In vitro high throughput screening 

PrPC ligands 2.0 



SM72 binds to PrPC, and inhibits prion replication in vitro and in cell cultures  





● PrPC represents a convenient pharmacological target in prion diseases 

● We have already identified promising ligands for PrPC, and are currently trying to 
optimize the chemical and biological properties of these compounds for their use in 
vivo. 

● We are currently pursuing several complementary strategies to target PrPC, block its 
conversion into PrPSc, and inhibit its ability to transduce neurotoxicity 

● Compounds targeting PrPC provide an unprecedented opportunity to overcome the 
problems that affected previous drug discovery strategies (e.g. prion strain phenomenon) 

CONCLUSIONS 



Tania Massignan Saioa Elezgarai Claudia Stincardini 
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