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The Transmissible spongiform encephalopathies (TSE)

or prion diseases are a group of fatal neurodegenerative

disorders that affects both animals and humans and can

exhibit sporadic, inherited or infectious presentations.

The propagation of the disease requires the expression

of a GPI (glycosyl-phosphatidylinositol)-anchored cell surfa-

ce sialoglycoprotein, the cellular prion protein (PrPC). This

protein is converted into an abnormal form,

called PrPSc, through a major conformational change.

According to the protein-only hypothesis, the transmission

of these diseases does not require nucleic acids, and PrPSc

itself is the infectious prion pathogen.

Most research in the prion field is directed at 

understanding the nature of the infectious agent, and the

mechanistic and structural aspects of the PrPC conversion

to PrPSc in either infectious or mutation-related pathologies.

Nonetheless, the diagnostic procedures available for prion

diseases are less sensitive than required and therapeutic

interventions for these devastating diseases are still elusive.

Furthermore, the risks related to iatrogenic contamination

are significant, inclusive the use of blood components,

because possible infection by blood transfusion has been

recently described in two cases in UK.

The accumulation of the toxic insoluble PrPSc has 

been taken as the most probable event responsible for

neuronal death in prion diseases. However, since clinical

manifestations may occur either before or without 

characteristic PrPSc deposits, it has been suggested that

neurotoxicity is unlikely to be the unique factor in the

pathogenesis of such diseases.

In the last few years several biological functions 

of PrPC have been uncovered. The expression of PrPC is 

ubiquitous and its interaction with cellular partners 

mediates cellular survival, differentiation and proliferation.

This large spectrum of PrPC cellular functions indicates 

that PrPC loss-of-function could be associated with the

pathology of prion diseases but additionally, that 

alterations in PrPC activity may also be related to other

pathological processes.
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Strong evidence for a neuroprotective PrPC function 
derives from our description of a putative PrPC p66 ligand, which
was later identified as the Stress Inducible protein 1, STI-1. The
interaction between PrPC and STI-1 prevented programmed cell
death and induced neuronal differentiation using cAMP-
dependent protein kinase (PKA) and ERK1/2 signaling pathways,
respectively. PrPC also engages to vitronectin which promotes
axonal growth in dorsal root ganglia (DRG) neurons. Important
clues of PrPC functional properties were also provided by our
observation that PrPC is a cell surface ligand for laminin and
mediates neuronal differentiation.

The normal functions of PrPC -LN or PrPC-STI1 were
approached in vivo and we showed that the association between
these molecules induces memory formation and consolidation.
These results are particularly relevant for the loss-of-function
hypothesis since cognition impairment is one of the initial 
signals of prion diseases.

PrPC functions in astrocytes were also addressed and it was

demonstrated that PrPC-STI1 engagement inhibits astrocyte pro-

liferation. Remarkably, astrocytes are able to secrete STI1 which

works as a trophic factor for neurons and as an autocrine factor

for astrocytes. In human glioblastoma cell lines, contrary to its

effect in astrocytes, STI1 promotes PrPC-dependent 

proliferation. These data point to an opposite role of PrPC in 

normal versus tumoral cells, making PrPC an interesting 

therapeutic target to control tumor growth.
All together, our discoveries point for diverse and important

physiological functions of PrPC and support the hypothesis that
PrPC loss-of-function can participate not only in some of the
pathological signals of prion diseases but also in other human
diseases such as cancer.
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