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Risques associés aux maladies à prion 

< 300 cas cliniques mais  
  1 / 2000 porteurs asymptomatiques vMCJ au Royaume-Uni 
  1 / 20000 en France (Gil et al. 2013) 

 
 
10 millions de personnes exposées (Chen et al. 2014) 
 
 
Réplication extraneurale limitée pour le sporadique / étendue pour le variant 
 
 
Risque iatrogène clairement identifié via le matériel médico-chirurgical :  

 - liste de produits inactivants totaux proposée par l’ANSM 
 
 



PROTOCOLE STANDARD PRION (PSP) 
Novembre 2011 

 
 
 

Ce protocole sera révisé en fonction de l’évolution des connaissances 



LES TROIS POINTS CLÉS POUR RÉPONDRE AU PSP  
 

1)  Prions de laboratoire (hamster 263K) (in vitro et in vivo) 

 

2)  Détection de la protéine prion pathologique (PrPres) 
par une technique in vitro directe :   Western-Blot 

3) Inactivation prouvée sur un support par bioessai                      
(tige métallique 5 mm) 



Critiques : 

–  Prions de mouton (tremblante) adaptés à un rongeur… 

 loin de la problématique de santé humaine 

 

–  La sensibilité aux procédés d’inactivation est souche 
dépendante (Prusiner et coll, 2008) 

1)  LA SOUCHE TEST 263K 
 

 (robuste, reproductible, forts titres infectieux, modèle très bien décrit dans la 
littérature) 



La sensibilité des prions aux 
procédés d’inactivation est 
souche-dépendante : exemple 
avec l’AUTOCLAVAGE 134°C 
(Giles et al., PloS Pathog. 2008) / Prusiner Prix Nobel 2007 

ESB murinisée 

X 1000 X 10 000 

ESB Sc237 
≈ 263K 

sMCJ 



2)  LE WESTERN-BLOT : technique in vitro directe (rapide) 

Critique : 

Méthode de criblage trop peu sensible :  

RF < 3 logs 

 

Protéine prion PrPres 

Dilution sériée de 10 en 10 



3) Inactivation prouvée par un support (tige métallique 5 mm)

Critiques : 

La tige ne tient compte que de l’élimination/du décrochage 

 

Devenir de l’effluent? 

 

Compte tenue des rinçages, hétérogénéité d’adsorption  

 

Problème éthique d’un corps étranger laissé à demeure chez 
l’animal 



LIMITES ACTUELLES DU PSP 
 
 
-  Dr Dominique Goullet : Stérilisation Magazine Juin 2015 
‘les produits jugés figurant sur la liste PSP ne sont pas efficaces contre le 
variant!’ 

-  Dr Daisy Bougard et coll                                                                  
(présentation orale 10ème journée d’actualités Prions 10.12.2015 +                          
publication dans PlosOne le 22.01.2016) 

  - tige vMCJ / amplification in vitro du prion (PMCA) 
 

  - 6 traitements chimiques anonymisés de la 1ère liste ANSM 
 

  - 5/6 partiellement efficaces ou inefficaces  
   sur prions 127S et vMCJ ! 



STERILISATION 134°C ET BASSE TEMPERATURE 
(DM thermo-résistants et thermo-sensibles) 

 
 
 
-  134°C validé sur prions humains 
-  134°C validé sur une amyloïdose murine 

-  Mais pour la stérilisation basse température (plasma, ozone, H202…) 
-  Compte-tenu des données erronées du PSP... 

-  PREDESINFECTION EN AMONT ESSENTIELLE! 



… mais nous proposons : 
 
4)  Prions humains : sporadique (MM1) et variant vMCJ 

5)  Amélioration de la méthode de détection in vitro : criblage 
par une technique ultrasensible d’amplification 

6)  Vérification de l’inactivation in vivo de l’inoculum traité et 
neutralisé / bioessai souris transgéniques « humanisées » 

 

7)  Adaptation de la méthode à l’ensemble des amyloïdoses :  

Protocole de Contrôle d’Efficacité d’Amyloïcidie=PCEA 



Prions humains dans le cadre d’une problématique de santé humaine 

Prions humains les plus répandus : forme sporadique MM1 
 
 
Souche variante humaine : vMCJ 
 
 

  
 agents propageables en modèles transgéniques  

 



Amplification in vitro des prions : Technique décrite depuis 2001 par 
Soto et al. 

Amplification des prions par alternance de cycles sonication / incubation 
 
 
Large gamme d’étude : jusqu’à la dilution 10-8 pour le vMCJ 
 
 
Cycles en 48-96 heures vs 500 jours pour le bioessai 



Inoculum direct  

Inoculum traité et neutralisé dans son ensemble 
 
 

 technique brevetée 
 
 

 Inactivation de l’infectiosité prion (ou RF) par bioessai 



Détection de la PrPSc dans des homogénats de cerveau contenant des prions 
263K traités par des formulation prionicides et amplifiés par PMCA 

Témoin positif 263K : activité PMCA détectée : dilution 10-6 

 
 
 
Formulation liste ANSM : aucune efficacité  

(Données non publiées)



Détection de la PrPSc dans des homogénats de cerveau contenant des prions 
vMCJ traités par des formulation prionicides et amplifiés par PMCA.  

In vitro 
Témoin positif vMCJ : activité PMCA détectée : dilution 10-8 
 
 
Formulation liste ANSM : aucune efficacité  
 
 
In vivo 
Bioessai MM1 en cours :  la formulation ANSM ne marche pas 

(Données non publiées)



Evolution future du PSP ? 
 

 
-  Tests sur des prions humains pour une problématique santé humaine 

-  Amplification in vitro 

-  Tige conservée in vitro en PMCA pour évaluer le décrochage/
l’élimination 

 
-  Inoculum en direct pour évaluer l’inactivation  

-  in vitro en PMCA 
-  Confirmation en bioessai 

…vers un nouveau  
Protocole de Contrôle d’Efficacité d’Amyloïcidie (PCEA) 

 



Autres amyloïdoses 
> 30 

(Parkinson, Alzheimer, Huntington…) 



LES AMYLOIDOSES : 
 DONNEES CHIFFREES 

Alzheimer cortex 

Ataxie Spino-cereb.  cervelet 

Huntington striatum 

Parkinson subst. noire 

Sclérose Lat. Amyo.  cortex,  

Maladies Localisation Nb cas (France) 
850 000 (1,3 M en 2020)  

120 000 (160 000 en 2020) 

6 000-12 000 

< 5 000 

< 5 000 

60 000 Sclérose en plaques  cortex, tronc cérébral 

1.5 / an / million Creutzfeldt-Jakob cerveau, cervelet  
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Evidence for human transmission of amyloid-b
pathology and cerebral amyloid angiopathy
Zane Jaunmuktane1, Simon Mead2,3,4, Matthew Ellis3, Jonathan D. F. Wadsworth2,3, Andrew J. Nicoll2,3, Joanna Kenny2,4,
Francesca Launchbury3, Jacqueline Linehan2, Angela Richard-Loendt3, A. Sarah Walker5, Peter Rudge2,4,
John Collinge2,3,4 & Sebastian Brandner1,2,3

More than two hundred individuals developed Creutzfeldt–Jakob
disease (CJD) worldwide as a result of treatment, typically in child-
hood, with human cadaveric pituitary-derived growth hormone
contaminated with prions1,2. Although such treatment ceased in
1985, iatrogenic CJD (iCJD) continues to emerge because of the
prolonged incubation periods seen in human prion infections.
Unexpectedly, in an autopsy study of eight individuals with
iCJD, aged 36–51 years, in four we found moderate to severe grey
matter and vascular amyloid-b (Ab) pathology. The Ab deposition
in the grey matter was typical of that seen in Alzheimer’s disease
and Ab in the blood vessel walls was characteristic of cerebral
amyloid angiopathy3 and did not co-localize with prion protein
deposition. None of these patients had pathogenic mutations,
APOE e4 or other high-risk alleles4 associated with early-onset
Alzheimer’s disease. Examination of a series of 116 patients with
other prion diseases from a prospective observational cohort
study5 showed minimal or no Ab pathology in cases of similar
age range, or a decade older, without APOE e4 risk alleles. We also
analysed pituitary glands from individuals with Ab pathology and
found marked Ab deposition in multiple cases. Experimental seed-
ing of Ab pathology has been previously demonstrated in primates
and transgenic mice by central nervous system or peripheral inocu-
lation with Alzheimer’s disease brain homogenate6–11. The marked
deposition of parenchymal and vascular Ab in these relatively
young patients with iCJD, in contrast with other prion disease
patients and population controls, is consistent with iatrogenic
transmission of Ab pathology in addition to CJD and suggests that
healthy exposed individuals may also be at risk of iatrogenic
Alzheimer’s disease and cerebral amyloid angiopathy. These find-
ings should also prompt investigation of whether other known
iatrogenic routes of prion transmission may also be relevant to
Ab and other proteopathic seeds associated with neurodegenera-
tive and other human diseases.

Human transmission of prion disease has occurred as a result of a
range of medical and surgical procedures worldwide as well as by
endocannibalism in Papua New Guinea, with incubation periods that
can exceed five decades12,13. A well-recognized iatrogenic route of
transmission was by treatment of persons of short stature with pre-
parations of human growth hormone, extracted from large pools of
cadaver-sourced pituitary glands, some of which were inadvertently
prion-contaminated. Such treatments commenced in 1958 and ceased
in 1985 following the reports of the occurrence of CJD amongst reci-
pients. A review of all 1,848 patients who were treated with cadaveric-
derived human growth hormone (c-hGH) in the United Kingdom
from 1959 through 1985 found that 38 had developed CJD by the year
2000 with a peak incubation period of 20 years1. Multiple preparations
using different extraction methods were used over this period and
patients received batches from several preparations. One preparation

(Wilhelmi) was common to all patients who developed iCJD and
size-exclusion chromatography, used in non-Wilhelmi preparation
methods, may have reduced prion contamination1. As of 2012, a total
of 450 cases of iatrogenic CJD have been recognized worldwide after
treatment with c-hGH or gonadotropin (226 cases), transplantation of
dura mater (228) or cornea (2), and neurosurgery (4) or electroenceph-
alography recording using invasive medical devices (2)2. In France,
119/1,880 (6.3%) recipients developed iCJD, in the UK 65/1,800
(3.6%) and in the USA 29/7,700 (0.4%)2,14.

Since 2008, most UK patients with prion disease have been recruited
into the National Prion Monitoring Cohort study5, including 22 of
24 recent patients with iatrogenic CJD (iCJD) related to treatment with
c-hGH over this period, all of whom necessarily have very long incuba-
tion periods. Of this group of patients with iCJD, eight patients (refer-
enced no.s 1–8, Supplementary Information) aged 36–51 years, with
an incubation period from first treatment to onset of 27.9–38.9 years
(mean 33 years) and from last treatment to onset of 18.8–30.8 years
(mean 25.5 years), underwent autopsy with extensive brain tissue sam-
pling at our hospital. In all eight brain samples we confirmed prion
disease with abnormal prion protein labelling of the neuropil, peri-
neuronal network and in most cases microplaques as described prev-
iously15–17. However, four (no.s 4, 5, 6, 8) of the eight patients with iCJD
also showed substantial amyloid-b (Ab) deposition in the central nerv-
ous system parenchyma by histology (Fig. 1) and immunoblotting
(Fig. 2). A further two brain samples (no.s 1, 3) had focal Ab pathology
in one of the brain regions; one showed Ab entrapment in PrP plaques
and only one was entirely negative for Ab. Furthermore, there was
widespread cortical and leptomeningeal cerebral Ab angiopathy
(CAA)3 in three patients (no.s 4, 6, 8) and focal CAA in one patient
(no. 5) (Fig. 1). Such pathology is extremely rare in this age range,
10/290 in the equivalent 36–50 year age strata without CJD18,
P 5 0.0002, Fisher’s test. None of our patients with iCJD had patho-
genic mutations in the prion protein gene (PRNP). We used a custom
next generation sequencing panel4 to exclude mutation in any of 16
other genes associated with early-onset Alzheimer’s disease, CAA, or
other neurodegenerative disorders, and none carried APOE e4 or
TREM2 R47H alleles (Supplementary Table 2). Although such obser-
vations are unprecedented in our wide experience of human prion
diseases, we nevertheless considered whether prion disease itself might
predispose to, or accelerate, Ab pathology, for example by cross-seed-
ing of protein aggregation or overload of clearance mechanisms for
misfolded proteins. We therefore compared the Ab pathology in the
iCJD cohort with that of a cohort of 116 patients with other prion
diseases who had undergone autopsy: sporadic CJD (sCJD) (n 5 85,
age 42–83), variant CJD (n 5 2, age 25 and 36) and inherited prion
diseases (IPD) (n 5 29, age 29–86). None of the patients in the control
cohorts had comparable Ab pathology (Consortium to Establish a
Registry for Alzheimer’s disease (CERAD) score, P 5 0.001, CAA,

1Division of Neuropathology, The National Hospital for Neurology and Neurosurgery, Queen Square, London WC1N 3BG, UK. 2Medical Research Council Prion Unit, Queen Square, London WC1N 3BG, UK.
3Department of Neurodegenerative Disease, UCL Institute of Neurology, Queen Square, London WC1N 3BG, UK. 4National Prion Clinic, The National Hospital for Neurology and Neurosurgery, Queen
Square, London WC1N 3BG, UK. 5MRC Clinical Trials Unit at University College London, 125 Kingsway, London WC2B 6NH, UK.
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-  Patients MCJ traités par l’hormone de croissance extractive au Royaume-
Uni

-  Détection de plaques amyloïdes ß distinctes des prions chez 50% des 
patients analysés

-  Risque lors d’un acte médico-chirurgical? 
Non pris en compte dans le PSP actuel
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Amyloid-β pathology and cerebral amyloid angiopathy
are frequent in iatrogenic Creutzfeldt-Jakob disease
after dural grafting
Karl Frontzeka, Mirjam I. Lutzb, Adriano Aguzzia, Gabor G. Kovacsb *, Herbert Budkaa,b *

a Institute of Neuropathology, University Hospital Zurich, Switzerland
b Institute of Neurology, Medical University Vienna, Austria
* These authors contributed equally

Summary

QUESTIONS UNDER STUDY: Alzheimer-type amyloid-
β (Aβ) pathology was reported in brains of individuals de-
veloping iatrogenic Creutzfeldt-Jakob disease (iCJD) after
treatment with human cadaveric growth hormone, and in-
terpreted as evidence of human transmission of Aβ by
the treatment. Here we investigated the prevalence of Aβ
pathology in other instances of iCJD related to dura mater
grafts.
METHODS: By use of immunohistochemistry for Aβ, we
investigated seven brains of patients (age range 28–63)
who succumbed to iCJD after dural grafting, which had
been applied by means of neurosurgery between 11 and 25
years before death. For control, we examined a series of 21
brains of age-matched (40–63 years) patients with sporad-
ic CJD (sCJD) and an additional series of 81 sCJD cases
(55–85 years) with the same methods.
RESULTS: In five of seven iCJD brains, Aβ was deposited
in meningeal vessels as congophilic amyloid angiopathy
and brain parenchymal plaques. This was significantly (p
<0.001) more frequent than in the age-matched sCJD con-
trols and in the usual sCJD series.
CONCLUSIONS: We conclude that congophilic amyloid
angiopathy and brain parenchymal Aβ plaques are frequent
in iCJD after dural grafting. The presence of Aβ pathology
in young individuals is highly unusual and suggests a caus-
al relationship to the dural grafts. Further studies will be
needed to elucidate whether such pathology resulted from
the seeding of Aβ aggregates from the grafts to host tissues.

Key words: prion; iatrogenic Creutzfeldt-Jakob disease;
amyloid-beta; Alzheimer pathology; prion-like
propagation; dural grafting

Introduction

Many neurodegenerative diseases, including Alzheimer’s
disease (AD), Parkinsons’s disease (PD), polyglutamine
expansion diseases and prion diseases share fundamental
pathogenetic similarities. In each of these diseases, proteins

coalesce to form self-propagating oligomers that can re-
cruit further monomers and elongate to form higher-order
aggregates [1]. Such aggregates can then break, thereby
multiplying their numbers [2]. This phenomenon is thought
to represent the basis for the infectivity of prions [1, 3].
In prion diseases, the seeded propagation of the patholo-
gical, “scrapie” conformer of the prion protein PrPSc is de-
pendent on the presence of its cellular counterpart PrPC

[4]. During the pathogenesis of AD, Aβ displays behaviour
similar to that described above, raising the legitimate ques-
tion whether it may also behave as a prion and be infec-
tious. Indeed, thorough experiments with transgenic mice
overexpressing Aβ have repeatedly shown that Aβ aggreg-
ates (derived from mice or from humans) may be propag-
ated in a prion-like manner [5–8]. Similar observations
have been made for tau [9, 10], the other major protein in-
volved in AD. Likewise, it was found that injection of α-
synuclein aggregates in transgenic and even in wild-type
mice can provoke a spreading pathology similar to that ob-
served in human synucleinopathies [11–14]. However, epi-
demiological surveillance has thus far failed to detect any
correlation between iatrogenic manipulations, which may
conceivably introduce Aβ or α-synuclein seeds, and the de-
velopment of AD or PD.
Recently, Jaunmuktane et al. [15] reported Alzheimer-type
gray matter and vascular Aβ pathology in four of eight
brains of individuals with iatrogenic Creutzfeldt-Jakob dis-
ease (iCJD) after treatment with human growth hormone
(hGH) preparations from cadaveric pituitary glands. They
interpreted their data as evidence of human transmission
of Aβ by the treatment and suggested that healthy exposed
individuals may be at risk of iatrogenic Alzheimer’s dis-
ease. These findings have raised the question whether other
known iatrogenic routes of prion transmission may also be
relevant to Aβ and other proteopathic seeds [15]. Another
major transmission route known in iCJD has been the use
of dural grafts during neurosurgery in the 1980s and early
1990s that resulted in more than 220 iCJD cases, a number
similar to that caused by hGH treatment [3].
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-  Patients MCJ  jeunes ayant reçu des greffes de dure-mère

-  Détection de dépôts amyloïdes ß chez 70% des patients analysés

-  Risque lors d’un acte médico-chirurgical?
Non pris en compte dans le PSP actuel
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Contributed by Stanley B. Prusiner, July 22, 2015 (sent for review May 19, 2015)

Prions are proteins that adopt alternative conformations that
become self-propagating; the PrPSc prion causes the rare human
disorder Creutzfeldt–Jakob disease (CJD). We report here that mul-
tiple system atrophy (MSA) is caused by a different human prion
composed of the α-synuclein protein. MSA is a slowly evolving
disorder characterized by progressive loss of autonomic nervous
system function and often signs of parkinsonism; the neuropatholog-
ical hallmark of MSA is glial cytoplasmic inclusions consisting of fila-
ments of α-synuclein. To determine whether human α-synuclein
forms prions, we examined 14 human brain homogenates for trans-
mission to cultured human embryonic kidney (HEK) cells expressing
full-length, mutant human α-synuclein fused to yellow fluorescent
protein (α-syn140*A53T–YFP) and TgM83+/− mice expressing α-syn-
uclein (A53T). The TgM83+/− mice that were hemizygous for the
mutant transgene did not develop spontaneous illness; in contrast,
the TgM83+/+ mice that were homozygous developed neurologi-
cal dysfunction. Brain extracts from 14 MSA cases all transmitted
neurodegeneration to TgM83+/− mice after incubation periods of
∼120 d, which was accompanied by deposition of α-synuclein
within neuronal cell bodies and axons. All of the MSA extracts also
induced aggregation of α-syn*A53T–YFP in cultured cells, whereas
none of six Parkinson’s disease (PD) extracts or a control sample
did so. Our findings argue that MSA is caused by a unique strain of
α-synuclein prions, which is different from the putative prions
causing PD and from those causing spontaneous neurodegenera-
tion in TgM83+/+ mice. Remarkably, α-synuclein is the first new
human prion to be identified, to our knowledge, since the discov-
ery a half century ago that CJD was transmissible.

neurodegeneration | Parkinson’s disease | synucleinopathies | strains

Looking back almost 50 y ago, kuru was the first human prion
disease to be transmitted to an experimental animal (1).

Subsequently, Creutzfeldt–Jakob disease (CJD), Gerstmann–
Sträussler–Scheinker disease, and fatal familial insomnia were
transmitted to nonhuman primates or transgenic (Tg) mice; all
of these disorders were eventually found to be caused by PrPSc

prions that were initially discovered in hamsters with experi-
mental scrapie. Attempts to transmit other neurodegenerative
diseases, including Alzheimer’s and Parkinson’s, to monkeys
were disappointing; none of the animals developed signs of
neurological dysfunction, and none showed recognizable neu-
ropathological changes at autopsy (2).
In 1960, Milton Shy and Glenn Drager described two male

patients suffering from orthostatic hypotension, additional forms
of autonomic insufficiency, and a movement disorder resembling
Parkinson’s disease (PD). They also found an additional 40 cases
of idiopathic hypotension in the literature, which shared many

features with their patients. Nine years later, Graham and
Oppenheimer suggested that Shy–Drager syndrome should be
combined with striatonigral degeneration and olivopontocer-
ebellar atrophy and that these three entities should be called
multiple system atrophy (MSA) (3). They presciently argued that
all three disorders were likely caused by a similar neurodegen-
erative process. Two decades passed before support for this hy-
pothesis began to emerge when the brains of 11 MSA patients
were reported to contain silver-positive accumulations or glial
cytoplasmic inclusions (GCIs) primarily in oligodendrocytes (4).
The nature of these GCIs remained elusive for another decade
until three groups reported that GCIs exhibited positive immu-
nostaining for α-synuclein (5–7). The discovery that MSA is a
synucleinopathy followed a study reported 1 y earlier showing
that Lewy bodies in PD contain α-synuclein by immunostaining
(8). Such investigations were prompted by molecular genetic
studies showing genetic linkage between the A53T point muta-
tion in α-synuclein and inherited PD (9).
MSA is a sporadic, adult-onset, progressive neurodegenerative

disorder with an annual incidence of ∼3 per 100,000 individuals
over the age of 50 (10, 11). The duration of MSA is generally
5–10 y and is substantially shorter than most cases of PD, which

Significance

Prions are proteins that assume alternate shapes that become
self-propagating, and while some prions perform normal
physiological functions, others cause disease. Prions were dis-
covered while studying the cause of rare neurodegenerative
diseases of animals and humans called scrapie and Creutzfeldt–
Jakob disease, respectively. We report here the discovery of
α-synuclein prions that cause a more common neurodegener-
ative disease in humans called multiple system atrophy (MSA).
In contrast to MSA, brain extracts from Parkinson’s disease (PD)
patients were not transmissible to genetically engineered cells
or mice, although much evidence argues that PD is also caused
by α-synuclein, suggesting that this strain (or variant) is dif-
ferent from those that cause MSA.
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Prions are proteins that adopt alternative conformations that
become self-propagating; the PrPSc prion causes the rare human
disorder Creutzfeldt–Jakob disease (CJD). We report here that mul-
tiple system atrophy (MSA) is caused by a different human prion
composed of the α-synuclein protein. MSA is a slowly evolving
disorder characterized by progressive loss of autonomic nervous
system function and often signs of parkinsonism; the neuropatholog-
ical hallmark of MSA is glial cytoplasmic inclusions consisting of fila-
ments of α-synuclein. To determine whether human α-synuclein
forms prions, we examined 14 human brain homogenates for trans-
mission to cultured human embryonic kidney (HEK) cells expressing
full-length, mutant human α-synuclein fused to yellow fluorescent
protein (α-syn140*A53T–YFP) and TgM83+/− mice expressing α-syn-
uclein (A53T). The TgM83+/− mice that were hemizygous for the
mutant transgene did not develop spontaneous illness; in contrast,
the TgM83+/+ mice that were homozygous developed neurologi-
cal dysfunction. Brain extracts from 14 MSA cases all transmitted
neurodegeneration to TgM83+/− mice after incubation periods of
∼120 d, which was accompanied by deposition of α-synuclein
within neuronal cell bodies and axons. All of the MSA extracts also
induced aggregation of α-syn*A53T–YFP in cultured cells, whereas
none of six Parkinson’s disease (PD) extracts or a control sample
did so. Our findings argue that MSA is caused by a unique strain of
α-synuclein prions, which is different from the putative prions
causing PD and from those causing spontaneous neurodegenera-
tion in TgM83+/+ mice. Remarkably, α-synuclein is the first new
human prion to be identified, to our knowledge, since the discov-
ery a half century ago that CJD was transmissible.
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-  Extraits de cv de patients atteints d’atrophie multisystématisée

-  Transmission de l’agent impliquée (alpha synucléine) chez 100% des souris

-  L’agent se propage selon un mécanisme de type prion

-  Risque lors d’un acte médico-chirurgical?
Non pris en compte dans le PSP actuel



-  Accumulation d’une protéine spécifique sous forme agrégée 

-  Monomérique en solution, aptitude à s’agréger en structures amyloïdes 

-  Différentes conformations adoptées 

-  Initiation et dissémination d’un processus trans-conformationnel…  
                                                  Braak-Dunning 2012 
 

-  Résistance à la chaleur : Amyloïdose murine partiellement résistante  
 pendant 5 minutes a 135°C (Ogawa et al. 2015) 

-  Rôle du tractus gastro-intestinal dans le développement de la maladie 

-  Détection et présence forte en périphérie (Fasano et al., Lancet 2015) 

…VERS DE NOUVEAUX PRIONS? 



CONCLUSION : VERS UN NOUVEAU  
PROTOCOLE DE CONTRÔLE D’EFFICACITE D’AMYLOICIDIE 

Prévention du risque 
 
 
- Un PSP erroné : le réécrire en tenant compte des nouvelles connaissances 
sur les amyloïdoses 
 

-  IN VITRO : TIGES + INOCULUM DIRECT 
 - prions sporadiques MM1 
 - prions vMCJ 
 - au moins l’alpha synucléine (évolution selon l’état des connaissances) 
 - méthodes ultrasensibles (PMCA) 

 
 
-  CONFIRMATION PAR BIOESSAI (INOCULUM DIRECT sur souris tg) 



-  PRIONICIDE et AMYLOÏCIDE  
 (laveur désinfecteur d’instruments 1% 10 min 55°C) 

-  Répond au ‘Protocole Standard Prions’ en vigueur 

-  Validé sur prions humains 

-  Répond au ‘Protocole de Contrôle d’Efficacité d’Amyloïcidie’ 

-  Proposition d’évolution du PSP vers le PCEA 

INRA : PARTENARIAT AVEC UN INDUSTRIEL FRANCAIS 
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