
Prion Disease Overview 



What is a prion? 

• protein and infectious 

• -ion (infectious, e.g. virion) 

• No nucleic acid (e.g., DNA, RNA, “building 
blocks of life) 

• Non-degradable by typical sterilization 

 



Soto C, Trends Biochem Sci 2006  

PrP: prion protein 
PrPC: normal prion protein (c=cellular) 
PrPSc: disease causing protein (Sc=scrapie) 



Animals 

• Scrapie: sheet & goat 

• Bovine spongiform encephalopathy (BSE): cow 

• Chronic wasting disease (CWD): deer, elk, 
moose, caribou  



Etiologies 

Genetic CJD 

Fatal familial insomnia 

Gerstmann-Sträussler-Scheinker 

 

Kuru 

Iatrogenic CJD 

Variant CJD 



Age & Survival 

• Age at disease onset 
– sCJD: mid to late life 

– genetic prion disease: mid to late life 

– variant CJD: young adulthood and mid life 

• Duration 
– sCJD: 4-6 months on average, 25% live > 1 year 

– genetic prion disease: generally longer than sCJD, 
but varies widely by mutation (e.g., GSS) 

– vCJD: generally over a year 



Epidemiology 
• 1-2 new cases per million individuals per year 

across the entire population (all ages) 

• 1/10,000 US deaths per year 

• OH=10.5 million people 

– 10.5 new cases/yr 

– ~2.5 cases living past one year  

– Would not be unusual to have 13 active cases in 
OH  

 
Holman RC, PLoS ONE 2010; Klug G, JNNP 2013 



Definite Diagnosis-Neuropathology 

H & E Staining 
(spongiform changes) 

Immunohistochemistry 
(abnormal prion protein) 



Probable sCJD 
At least two clinical signs with dementia: 
1. Myoclonus (e.g., twitches) 
2. Cerebellar or visual symptoms (e.g., “drunken” walking, 

incoordination, depth misperception) 
3. Pyramidal or extrapyramidal symptoms (e.g., weakness, 

tremors, Parkinson’s disease like walking) 
4. Akinetic mutism (lack of voluntary speech & movement) 
 
At least one of the following: 
1. Periodic sharp wave complexes on electroencephalogram 

(EEG) (looks at brain waves) 
2. 14-3-3 in spinal fluid and disease duration < 2 years 
3. Abnormal findings in basal ganglia or at least two cortical 

(e.g., outside) regions on specific sequences on brain MRI 

Zerr I, et al.  Brain 2009 



Electroencephalogram (EEG) 

Periodic sharp wave complexes 



Brain MRI 

basal ganglia 

cortex 



Real-Time Quaking-Induced Conversion (RT-QuIC) 

PrPc PrPc PrPc PrPSc PrPSc PrPSc 

Sample 

PrPSc 



Genetic Prion Disease 

Kovács GG, J Neurol 2002 



Acquired Prion Disease 

• Kuru 

• Iatrogenic CJD (iCJD) 

• Variant CJD (vCJD) 



Kuru 



Iatrogenic CJD 

Brown P, Neurology 2006 

Two criteria for acquired prion disease*: 
1) Taken from central nervous system 
2) Placed in central nervous system, injected into body, or ingested 
*Only vCJD has been transmitted by blood transfusions 



http://www.cjd.ed.ac.uk/documents/worldfi

gs.pdf 
Total=226 



sCJD subtypes 

A.  Polymorphism (differences in code) at position 
129 of the prion protein gene(MM, MV, or VV) 

B.  Prion protein type (differ by size/weight) (1, 2, or 
VPSPr) 

 

sCJD subtype=A+B (MM1, VV2, etc) 

 

Subtypes vary in neuropathology and clinical 
characteristics. 


