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Prions are responsible for a heterogeneous group of fatal neu-
rodegenerative diseases. They can be sporadic, genetic, or in-
fectious disorders involving post-translational modifications of
the cellular prion protein (PrP€). Prions (PrP%) are character-
ized by their infectious property and intrinsic ability to convert
the physiological PrP€ into the pathological form, acting as a
template. The “protein-only” hypothesis, postulated by Stanley
B. Prusiner, implies the possibility to generate de novo prions
in vivo and in vitro. Here we describe major milestones to-
wards proving this hypothesis, taking into account physiological
environment/s, biochemical properties and interactors of the
PrPC.

Prions are responsible for a heterogeneous group of fatal
neurodegenerative diseases (Table 1).! They can be sporadic,
genetic or infectious disorders involving post-translational modi-
fications of the cellular prion protein (PrP¢).? Prions are charac-
terized by their infectious properties and by their intrinsic ability
to encipher distinct biochemical properties through their sec-
ondary, tertiary and quaternary protein structures. In particular,
the transmission of the disease is due to the ability of a prion to
convert the physiological PrP¢ into the pathological form (PrP%),
acting as a template.’ The two isoforms of PrP appear to be differ-
ent in terms of protein structures, as revealed by optical spectros-
copy experiments such as Fourier-transform infrared and circular
dichroism.* PrP¢ contains 40% a-helix and 3% [-sheet, while
the pathological isoform, PrP%, presents approximately 30%
a-helix and 45% f-sheet.*> PrP> differs from PrP¢ because of its
altered physical-chemical properties such as insolubility in non-
denaturing detergents and proteinases resistance.>’

The prion conversion occurring in prion diseases seems to
involve only conformational changes instead of covalent modifi-
cations. However, Mehlhorn et al. demonstrated the importance
of a disulfide bond between the two cysteine residues at position
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179 and 214 (human (Hu) PrP numbering) to preserve PrP into
its physiological form. In the presence of reducing conditions and
pH higher than 7, recombinant (rec) PrP tends to assume high
[-sheet content and relatively low solubility like PrPs<.®

De novo Prion Generation: In vivo Systems

PrP%¢ propagation and de novo prions generation were extensively
studied using transgenic (Tg) animals. In particular, an homo-
logue point mutation of the Hu Gerstmann-Striussler-Scheinker
syndrome (GSS), P102L, has been used to produce Tg mice and
study both genetic and infectious illness.”!® Tg mice—Tgl74
and Tg87—with approx. 60 copies of the transgene and overex-
pressing 8 folds mouse (Mo) PrP-P101L compared to wild-type
(as mentioned, corresponding to P102L in HuPrP sequence)
(Tg(MoPrP-P101L))—developed ataxia, lethargy, bradykinesia
and rigidity at an early age (150-200 days).”" Both Tgl74 and
Tg87 mice showed vacuolar degeneration in the neocortex and
hippocampus. Brain homogenates extracted from symptomatic
Tg174 and Tg87 mice were intracerebrally inoculated into Tg196
mice. These latter mice are characterized by a low expression
level (-2 folds) of the P101L mutant transgene, and apparently
do not develop central nervous system (CNS) alterations spon-
taneously. Sixty-two out of 138 Tgl96 mice developed neuro-
logical signs 226712 days post inoculation (DPI).” None of 26
Tg196 mice inoculated with brain homogenates from pre-symp-
tomatic Tgl74 and Tg87 showed pathological signs. One out of
88 Tgl96 mice inoculated with CD1 and non-Tg mice brain
homogenates developed neurological signs after 476 DPIL. De
novo infectious prions, generated in Tg(MoPrP-P101L), revealed
different properties and neurological signs from RML scrapie
isolates. RML-infected mice presented spongiosis in hypothala-
mus, basal forebrain and rostral cingulated gyrus, whilst Tg196
inoculated with Tgl74 brain homogenates showed degeneration
in hippocampus.

Telling and coworkers studied the effect of the genetic back-
ground, Prnp®° or Prnp*"* (FVB), on the onset of the neuro-
logical disease in Tg(MoPrP-P101L). Tg(MoPrP-P101L)/Prnp®°
spontancously developed CNS dysfunctions earlier than that
Tg(MoPrP-P101L)/FVB. Inoculated Tgl96/Prnp®°® were more
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Table 1. The prion diseases

Prion disease Host Mechanism
iC|D humans infection
vC|D humans infection
fCJD humans genetic: octarepeat insertion, DI78N-129V, VI180I, TI83A, T188K, TI88R-129V, EI96K, E200K, V203I,
R208H, V210I, E211Q, M232R
sC|D humans ?
GSS humans genetic: octarepeat insertion, P102L-129M, P105-129M, Al17V-129V, GI31V-129M, Y145*%-129M, HI97R-
129V, F198S-129V, D202N-129V, Q212P, Q217R-129M, M232T
FFI humans genetic: D178-129M
Kuru fore people infection
sFl humans ?
Scrapie sheep infection
BSE cattle infection
TME mink infection
CwbD mule deer, elk contaminated soils?
FSE cats infection
Exotic ungulate greater kudu, infection

encephalopathy nyala, oryx

i, infective form; v, variant; f, familial; s, sporadic; CJD, Creutzfeldt-Jakob disease; GSS, Gerstmann-Stralissler-Sheinker disease; FFl, fatal familial insom-
nia; sFl, sporadic fatal insomnia; BSE, bovine spongiform encephalopathy; TME, transmissible mink encephalopathy; CWD, chronic wasting disease; FSE,

feline spongiform encephalopathy.”>7®

susceptible to develop illness than Tgl96/FVB, 200 vs. 350 DPI,
revealing an inhibitory effect of endogenous MoPrP¢ on prion
transmission.'” PrP deposits, obtained using Tg(MoPrP-P101L)
mice, were not made from proteinase-resistent PrP (PrP™). In
order to verify the presence of the pathological PrP isoform, Nazor
et al. tested the prototypic PrP5-specific Mab 15B3 on the brain
extracts of Tg(GSS) mice.'? They showed that only MoPrP-P101L
aggregates from symptomatic Tg and RML-infected FVB mice
were immunoprecipitated with 15B3,"* while PrP¢ was detected
with Mab 6H4 from both symptomatic and asymptomatic Tg
mice. Since Tgl96 mice were afterwards found to develop CNS
disorders after more than 600 days, the transmission of prions
from Tg(MoPrP-P101L) to Tgl96 needed to be re-interpreted as
disease acceleration.'?

The expression of HuPrP point mutations on a murine
background presumes no conformational alterations of the
expressed chimeric protein. Two independent studies performed
by Wildegger, Collinge and coworkers demonstrated that, the
substitution of the native phenyalanine 175 with a tryptophan
residue for studying the folding dynamics caused no measur-
able effects on the stability of rec MoPrP but destabilization on
HuPrP."*!" To study the biological properties of occurring muta-
tions in HuPrP without any conformational alteration, Asante
et al. produced two Tg Mo lines homozygote for HuPrP(P102L,
129M) and HuPrP(E200K, 129M) on a homozygous PrP gene
null background." These Tg mice did not spontaneously develop
CNS dysfunctions but, inoculated with CJD and inherited prion
disease isolates (P102L and E200K), revealed high susceptibil-
ity to the infection. Transmission of prion strains to recipients
was dependent on the polymorphism 129 M/V.* The presence
of a mismatch at the position 129 reduced the transmission
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efficiency and increased the incubation time. Hu PRNP 102L
and 200K-expressing Tg mice affected the PrP* glycoform ratio.
In particular, typical PrP% glycoform ratio of CJD was altered
on passage in Tg HuPrP(P102L, 129M) and Tg HuPrP(E200K,
129M) mice suggesting that PrP point mutations influence the
stoichiometry and packing order of the three PrP glycoforms.

Many experimental evidences such as the infectious
N-terminally truncated HuPrP(90-231)," the shorter ver-
sion PrP106,'® and the Japanese patient carrying the muta-
tion Y145STOPY suggested an infective role for the fragment
MoPrP(89-143). Tgl96 mice, intracerebrally inoculated with
the P-folded MoPrP(89-143), exhibited ataxia and other neu-
rological signs—spongiform degeneration in the neocortex,
hippocampus, caudate nucleus, cerebellar cortex and corpus cal-
losum and loss of granule cells in the cerebellar cortex—360 + 30
DPL." These neurological changes were similar to those present
in GSS patients.”® Brain homogenates extracted from p-folded
MoPrP(89-143)-infected Tgl96 mice were serially transmitted
to other Tgl96 mice. All these mice developed disease after an
incubation time of approximately 300 DPI suggesting that the
fB-folded MoPrP(89-143) caused the de novo GSS prion forma-
tion or was itself a synthetic prion."”

One of the major features that distinguish PrP¢ from the
pathological isoform is its resistance to proteolytic cleveage.
Tg(MoPrP-P101L) mice, associate with a familial form of prion
disease, do not produce detectable proteinase-resistant PrP in the
brain. Tg mice expressing a nine-octapeptide insertional muta-
tion, Tg(PGl4), spontaneously produced proteinase-resistant
form of PrP.** Tg(PG14) showed progressive neurological dis-
orders characterized by ataxia, gliosis, apoptosis of cerebellar
granule cells and PrP deposition in a synaptic-like pattern. These
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mice resemble patients with nine- and six-octapeptide PrP inser-
tion.?"** In Tg(PG14), the time course of the pathology is pro-
foundly affected by zygosity, as demonstrated by clinical data.
Homozygous mice developed disease symptoms at 68 days of age,
while hemizygous showed clinical signs only after 235 days. The
duration of the illness is also shorter for homozygous than hem-
izygous mice, 49 and 154 days respectively. Conversely to the
clinical illness appearance in Tg(PG14), the PrP*like molecules
are formed at the first month of life. Therefore, these observations
suggested that PrP% represents a causative factor in the develop-
ment of neuropathology and neurological symptoms.

More recently, Sigurdson and coworkers developed a new Tg
Mo overexpressing two folds the PrP S170N and N174T variant
(rigid-loop PrP, RL-PrP).?® These point mutations are located in
the loop of residue 166175 that connects the f2-strand with the
02-helix. Asparaginel70 and threoninel74 are normally present
in elk PrP primary sequence conferring to the loop 166-175 a
well defined structure, as revealed by sharp resonance lines in
NMR spectra.?® This feature contrasts with other mammalian
PrPs that are characterized by a pronounced structural disorder
of this loop.?* TgRL-PrP mice developed neurological dysfunc-
tions at 145 to 637 days of age, with a 50% of incidence by 364
days. Sick TgRL-PrP mice showed ataxia, weight loss, lethargy,
kyphosis and hind limb paralysis, while their brains showed PrP
deposits in the stracum lacunosum-moleculare of the hippocam-
pus, within the corpus callosum and in the cingulum. Conversely
to Tgl196," the pathology induced by RL-PrP was not suppressed
by co-expression of wild-type PrP. Tga20 mice, which overexpress
wild-type Prnp, inoculated with brain homogenates from sick
TgRL-PrP mice developed neurologic signs by 481 DPI. Serial
passages into Tga20 mice brains homogenates from RL-PRP-
infected Tga20 mice caused similar symptoms with a shorter lag-
phase. Moreover, both the proteinase K (PK) resistance and the
conformational stability increased after each passage.”” De novo
generated prions were also transmissible to wild-type mice.

De novo Prion Generation: In vitro Systems

The “protein-only” hypothesis for prion propagation implies that
it should be possible to generate prions in vitro from highly puri-
fied rec PrP. Many attempts have been carried out to confirm
this hypothesis, showing no correlation between infectivity and
proteinase resistance.”'?-3! Kocisko et al. reported the conver-
sion of ¥S-labelled rec Syrian hamster (SHa) PrP€, purified from
uninfected tissue culture cells, by PrP% in a cell-free system.” In
this system, PrP% concentration was 50 folds higher than that of
3S-labelled rec SHaPrPC. Therefore, the preexisting scrapie infec-
tivity prevented the possibility to test any new scrapie infectivity
associated with the conversion of rec PrP to a PK resistant form.
Some years later, Hill and coworkers used the chimeric MH2M
PrP? to study the conversion caused by SHaPrP* extracted from
animals infected with the Sc237 strain. Since the “species barrier”
prevents the infection of mice with SHa prions, the MH2M PrP
presented the central region of MoPrP (residues 94-188) replaced
with the corresponding SHaPrP sequence. *S-MH2M PrP, puri-
fied from murine erythroleukaemia (MEL) cells, was used for the
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conversion reaction in the presence of 3 M guanidine. Also in
this case, the authors found a PK resistant form of MH2M PrP.
Bioassay performed inoculating intracerebrally Swiss CD-1 mice
with the in vitro converted products, revealed no scrapie-like dis-
ease suggesting that acquisition of proteinase resistance by PrP¢
is not sufficient for the propagation of infectivity.®

The proteinase-resistant core of PrP*¢ has an apparent molecu-
lar mass of 27-30 kDa corresponding to a N-terminally trun-
cated form. Legname, Baskakov et al. produced fibrils with
truncated rec MoPrP, also designed as rec MoPrP(89-230), using
both seeded and unseeded protocols.** Amyloid fibrils were pre-
pared in the presence of the chaotropic agent urea. Seeded and
unseeded amyloid fibrils were intracerebrally inoculated into Tg
mice overexpressing the truncated form MoPrP(89-231). These
mice, called Tg(MoPrP,A23-88)9949/Prnp’® or Tg9949, express
MoPrP(89-231) 16 times more than that of normal PrP¢ expressed
in wild-type SHa brain. Both preparations caused neurologi-
cal defects between 380 and 660 DPI but Tg9949 mice inoc-
ulated with seeded preparation exhibited extensive vacuolation
associated with gliosis in cerebellum, hippocampus, brainstem
and white matter. The different incubation time and the differ-
ent distribution, density and morphology of vacuoles, suggested
that seeded (MoSP1) and unseeded (MoSP2) fibrils belonged to
different prion strains.”® Brain homogenates of inoculated mice
with both preparations, showed the presence of a PK resistant
form. Serial transmissions of the seeded amyloid fibrils (MoSP1)
to Tg9949/FVB and Tg(MoPrP-A)4053 mice gave a mean incu-
bation time of 154 and 90 days, respectively. Synthetic prions,
generated using truncated rec MoPrP, demonstrated that PrP is
necessary and sufficient for infectivity.*

Recently, Prusiner and colleagues have tried to elucidate the
molecular mechanisms underlying the formation of different
prion strains. They produced an array of rec PrP amyloids with
varying conformational stability. Tg4053 mice inoculated with
these amyloids revealed an inverse relationship between confor-
mational stability and incubation time. More stable structures
exhibited longer incubation times, while labile prions accumu-
lated more rapidly and killed the host faster.>**

Castilla and coworkers generated infectious scrapie prions
using the so-called Protein Misfolding Cyclic Amplification
(PMCA) in vitro system.**** 263K-infected SHa brain homoge-
nates were subjected to several PMCA cycles in the presence of
PrP€. Although after 20 PMCA cycles no molecules of the origi-
nal scrapie brain homogenate were present in samples, biochemi-
cal and structural properties of the in vitro-amplified samples
still revealed the same features of the 263K scrapie. In particular,
the amplified sample was PK resistant (PrP™), highly insoluble
in non-denaturant detergent such as 10% sarkosyl and enriched
in B-sheet content. The newly PrP™ was inoculated into SHa
animals at 10"° and 10 dilutions corresponding to 0.000001%
and 0% of the brain-derived PrP™. PrP™-inoculated SHa died at
around 170 DPI showing the typical signs of scrapie: hyperac-
tivity, motor impairment, head wobbling, muscle weakness and
weight loss. To verify the PrP™ in vitro-generated stability over
time, serial transmission were performed. All animals inoculated
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with this material died after 136.5 DPI exhibiting neurological
dysfunctions.

To investigate the mechanism of prion formation, Deleault
et al. conducted a series of experiments using the PMCA in vitro
system with a preparation containing purified PrP¢, copurified
lipids and polyanions.”"#? Substrate mixtures containing PrP¢
and poly(A)RNA propagated PrP™ molecules in the presence
of Sc237 and 139H PrP27-30 as seeds. PMCA performed using
various polyanions such as Mo brain RNA, poly(dT)ssDNA,
poly(dA)-poly(dT)dsDNA and the polycation poly-L-lysine
highlighted that only single-stranded polyanions sustained this
process. During unseeded PMCA-propagation experiments
using PrP€ and poly(A)RNA only, PrP™ molecules appeared. De
novo generated-PrP™ molecules presented the same electropho-
retic mobility than the brain-derived Sc237 PrP27-30 and were
able to propagate them during the cyclic amplification. Wild-
type SHa, intracerebrally inoculated with the de novo generated
PrP, showed spongiform degeneration, astrogliosis and PrP%
deposition similar to that produced by Sc237 or 139H prions. De
novo-generated PrP% was efficiently transmitted to normal SHa
upon serial passages.*?

PMCA in vitro system was also used to propagate prion
strains.®* Many PMCA amplifications were carried out using
different Mo-adapted as a seed (RML, ME7, 139A and 79A), Hu
(vC]D), bovine (301C), SHa (263K) and cervid (CWD) prion
strains. Biochemical analyses—PK digestion, glycosylation ratio
and electrophoresis mobility—of end products revealed the same

features of the seeds. %

This technique has been also employed
to study the prion species barrier as in the case of cervid/RML
prion.*

The most common form of Hu prion disease is sporadic and
affects one new case per million people each year.“* De novo
in vitro-generation of PrP% from PrP“ and poly(A)RNA, using
PMCA system, opened new ways to investigate the molecu-
lar mechanisms underlying the spontaneous misfolding of the
PrP and then its propagation. Barria and colleagues modified
the PMCA conditions to study the de novo conversion of PrP¢
into its infectious form.* After 240 PMCA cycles, correspond-
ing to 5 days of sonications every 30 minutes each, a PrP™ was
obtained from healthy SHa and Mo brain homogenates. The
infectivity of the new PrP™ was assessed inoculating them into
wild- type SHa. All animals inoculated with de novo generated
PrP showed behavioral abnormalities after an incubation period
of 112.6 days. SHa animals inoculated with 263K, Hyper (HY)
and Drowsy (DY) showed neurological signs after 89.8, 86.5 and
218.8 days respectively.® A detailed study of the brains revealed
spongiform degeneration, astroglyosis and PrP accumulation.

Transition metals—copper, zinc, iron and manganese—are
involved in many physiological processes such as energy produc-
tion, redox reactions, synapses regulation etc., but also in patho-
logical events as in the case of neurodegenerative disorders.*>4
PrP€ seems to be involved in transition metals homeostasis and
its physiological function/s could be affected by the presence of
these elements.

Therefore, some authors have studied the PrP€ conversion into
its pathological form in the presence of metals.”>*° Independently,
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Basu and Treiber reported the formation of a proteinase-resistant
PrP form in the presence of ferrous or cupric and manganous ions
respectively.”¢ In the presence of ferrous ions (0.1-0.3 mM),
there was the formation of a *PrP% PK-resistant form able to
propagate itself in Hu neuroblastoma (M17) in vitro system.
Similar effects were produced by the addition of copper (II)
(1-5 mM) and manganese(Il) (1-5 mM) in P. pastoris yeast
cells.”

Conclusions and Future Perspective

Prions are pathological agents causing sporadic, genetic and
infectious neurodegenerative disorders."* Although the molecu-
lar mechanisms of these diseases are not well understood, the
“protein-only” hypothesis suggests a mysfolded PrP (PrP%) as
the etiologic agent. Many attempts have been done to de novo
generate prions in the in vivo and in vitro systems. Tg mice over-

expressing PrP mutants®?’

spontaneously developed neurologi-
cal symptoms similar to that of prion disorders, and their brain
homogenates resulted to be infectious. In vitro systems revealed
the possibility to generate infectious prions starting from rec
MoPrP(89-230) only or from healthy brain homogenates with

29-35.38-49 Basu and Treiber have also demon-

and without seeds.
strated the effects of transition metals, such as iron and copper,
on the conversion of PrP¢ into its pathological form.

To understand the molecular mechanisms of prion diseases,
in light of the “protein-only” hypothesis, one should also com-
prehend the action, mechanism/s, physiological environment/s
and function/s of PrP¢. Many studies have been performed to
discover the functional domains of PrP¢ involved in protein-
protein interactions. The lack of these domains, and in particu-
lar of the central domain that comprises a charge cluster (CC,
amino acid residues 95-110) and a hydrophobic core (HC,
amino acid residues 112—134), causes neurotoxic effects.’”"% A
PrP variant lacking 40 central residues (amino acids residues
94-134) induces a rapid and progressive lethal phenotype with
extensive central and peripheral myelin degeneration.’® The
expression of a PrP variant lacking of the region comprised by
amino acids 105-125 causes a severe neurodegenerative illness
that is lethal within one week of birth. All these phenotypes
were rescued by the presence of endogenous PrP¢, in a dose-
dependent manner. The central domain contains two copper
(I) binding sites at histidines 96 and 111 or a high affinity,
Kd around 10"°-10"* M, copper (I) site comprising histidine
96 and 111, methionine 109 and 112.°+% This unstructured
region (particularly amino acid residues 106-126) seems to be
involved in the PrP¢ misfolding and PK-resistance. The copper
binding sites could affect the structural and functional proper-
ties of this area.®®®

PrPC€ is also able to chelate other transition metals such as zinc,
manganese, nichel and cobalt. Iron, zinc and copper were found
in the gray matter in the same order of magnitude as magnesium
(0.1-0.5 mM),” ten times less abundant than that used by Basu
and Treiber in their experiments.”¢ In particular, zinc is released
together with glutamate vesicles from pre-synaptic compartment,
while copper during the synaptic transmission from post-synaptic
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area.’®7%72 Recently, it has been shown that the
endosomal recycling compartment (ERC) is the
likely site for prion conversion.”® Since copper
stimulates PrP¢ endocytosis from cell surface,™ its
dysmetabolism could affect both the synapse and
the conversion in ERC thus contributing to the
sporadic prion diseases formation. The disulfide
bond seems to have a crucial role for stabilizing
PrP€.8 Altered redox phenomena can reduce it
and favor the conformational transition into the
pathological isoform.

Moreover, PrP€ interacts with many other pro-
teins or macromolecules involved in signal trans-
duction such as Neuronal-Cell Adhesion Molecule
(N-CAM) (through amino acid residues 141-176)

and laminin,”>”” in cell adhesion such as vitronec-

AG, free energy

tin (amino acid residues 105-119), laminin recep-

tor precursor (amino acid residues 144-179)75%

and glycosaminoglycans (amino acid residues

C3

C2

23-35; 23-52; 53-93; 110-128),%%8 and in syn-

aptic vesicle formation and modulation of neu-
rotransmitter release such as synapsin Ib (amino
acid residues 23-100; 90-231).%%° Interactions

Figure I. Qualitative representation of the thermodynamics between plausible PrP
conformers (Cl to C4) in the presence and absence of chaotropic agents. Rec PrP,
a-folded protein; rec PrP*, more unfolded protein due to chaotropic agents or other trig-
gers (e.g., point mutations or seeds); red arrow, energy barrier decrease.

of PrP€ with laminin and N-CAM play a role on
neuritogenesis and neurite outgrowth through
the activation of p59Fyn kinase and mitogen-activated protein
kinases (MAPK) signaling.”®77""92 PP interacts with the stress-
inducible protein 1 enhancing both the short-term memory for-
mation and long-term memory consolidation.”® This interaction
induces neuroprotective signals against apoptosis.”* The patho-
logical conversion of PrP¢ into PrP* may cause alterations in
signal transduction, cell adhesion and synapses enhancing the
severity of illness. MAPK pathways are dysregulated in prion dis-
ease, indicating an active role for this pathway in the pathogen-
esis. SHa brains infected with 263K scrapie isolates, revealed an
increase of activation of c-Jun N-terminal kinases, p38 MAPK
and extracellular signal-regulated kinases.”

The coexisting PrP isoforms challenge the Anfinsen’s princi-
ple. This principle foresees that a protein, with a well-established
primary sequence, can adopt only one native conformation.’®
To date, many other proteins have been found to adopt two or
more conformations.” Every conformation is characterized by a
specific free energy and it is separated from each other by ener-
getic barriers. In vitro-generated synthetic prions were performed
in the presence of guanidine or urea, two chaotropic agents
that destabilize intra-molecular interactions mediated by non-
covalent forces.”® Chaotropic agents allow proteins to better cross
the energetic barriers, explore the conformational space and reach

the more stable structure/s.”” In particular, these agents loosen
the intra-molecular forces of the a-folded rec PrP causing a more
unfolded and unstable protein, rec PrP*. The lower energy bar-
riers allow to rec PrP* to reach different local minima, each of
them representing a conformer (C) (Fig. 1).

While point mutations and seeds represent a trigger to cross
the energetic barriers for the genetic and infectious forms, what
happens in the case of sporadic forms? Which are the environ-
mental changes responsible for the transition to PrP%? Could
they be due to altered redox reactions, pH and/or ionic strength
values or protein-protein interactions?

Taking into account the variability of the cellular environ-
ment, in vitro prion conversion may become the most powerful
tool towards deciphering the physiological role of PrP¢and the
pathological molecular mechanisms underlying its conforma-
tional changes leading to the formation of various prion strains.
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