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• Can we isolate the different prion 
particles present in brains at 
terminal stage of prion disease?

• Are different strains composed by 
different cloud of prion particles?

• Can we characterize the prion 
particles present in these clouds 
and identify the most pathogenic 
prions?

•Are these pathogenic particles 
strain-specific?

Goals



10% Brain homogenate

Solubilisation
1) 2% dodecyl maltoside, 30 min, 4ºC

2) 2% sarkosyl, 30 min, 4ºC  

Supernatant

Centrifugation
20,000rpm, 10min, 4C

Pellet

Methods

80L injected in AF4

Running buffer: 50mM HEPES, 135mM NaCl, 0.05% SDS; 
pH 7.4

Western blot (primary antibody SAF83 1:3000)

Tixador et al. PLoS Pathog. 2010; 6(4).



Asymmetric-Flow Field-Flow Fractionation (AF4)

Methods



Asymmetric-flow field-flow fractionation (AF4)

350 µm

Tip
pump

Focus
pump

Cross flow pump

10 µm

D
if

fu
s

io
n

C
ro

s
s

 f
lo

w

fo
cu

si
n

g
e

lu
ti

o
n

Frit

Membrane (10kDa)

Methods



Asymmetric-flow field-flow fractionation (AF4)

Methods
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Methods

Dynamic Light Scattering (DLS)
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Immunoblotting
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PrP size distribution
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Mouse prion strains

22L

ME7

Results



Bruce et al. J. Gen. Virol. (1991), 72, 595-603



NBH

ME7

22L

4-5 nm 60-70 nm

4-5 nm
86-132 kDa
3-5-mer PrP particles

60-70 nm

Globular protein

Fibrillar structure ?



Hamster prion strains

263K

DrowsyHyper

Results



Ayers et al. (2011) PLoS Pathog 7(3): e1001317
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Hyper263K
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Hyper263K
3.6 - 4.1nm
65.7 - 91.4 kDa
2-mer - 3-mer

3.5 – 4.6nm
63.1 - 119.6 kDa
2-mer - 4-mer
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Results

PrP size distribution of hamster prion strains

Drowsy
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Immunoblot - PK treated fractions
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Evaluation of seeding activity
(RT-QuIC reaction)

Results
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• Can we isolate the different prion 
particles present in brains at 
terminal stage of prion disease?

• Are different strains composed by 
different cloud of prion particles?

• Can we characterize the prion 
particles present in these clouds 
and identify the most pathogenic 
prions?

•Are these pathogenic particles 
strain-specific?

Summary



Summary

Identifying the most pathogenic 
prion particles in CJD is vital to our 
understanding of prion disease in 
humans. Such knowledge will 
address the fundamental question 
of how human prion particles 
induce pathology and will inform 
therapeutic strategies to combat 
the disease.



→ Compare strains using different AF4 running conditions to get better 

resolution at small RH particles

→ Measure infectivity of the isolated prion particles (cell culture and 

animal experiments)

→ Compare mouse-adapted CJD strains (sCJD cortex, fCJD cerebellum, 

GSS cerebellum)

→ Analyze human brains of patients with the following strains of CJD:

sCJD (129MM, MV, VV), 

fCJD (E200K), 

vCJD, 

GSS (A117V, Q227Vstop, 5 and 7 octapeptide repeat insertions), 

FFI (D178N), 

sFI

Future Directions

Future directions
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Introduction: 
Human prion diseases are fatal, progressive neurodegenerative conditions characterized by the accumulation of 
aggregated forms of the prion protein (PrPC) into a variety of aberrant structures (PrPSc). These aberrant aggregates 
range in size from very small to very large particles. Little is known about which of these particles are the most 
pathogenic and potential targets for therapeutic intervention in CJD.
In addition, the existence of different strains of human CJD, which differ in clinical presentation, PrPSc biochemistry and 
patterns of PrPSc deposition in brain, add more complexity to the finding of an effective treatment.  It is theorized that 
each prion strain consists of a specific group or “cloud” of PrPSc aggregates. 

Goals:
In this study, we are analyzing the composition of these “clouds” by isolating their components (the different PrPSc

aggregates present in these clouds) and measuring their properties (size, amount, stability, seeding activity, infectivity, 
etc.) in order to find the strain-specific pathogenic prion particles.

Methods:
As source of prions we are using mouse, hamster and human brains infected with different prion strains at terminal 
stage. The brain tissue is mechanically homogenized in presence of detergents to dissolve their components. These 
components are then separated using a technique called Asymmetric-Flow Field-Flow Fractionation (AF4). Once 
isolated we start the characterization of  these prion particles.  

Results:
We found that the composition of the prion “clouds” vary between strains.
We also found common features between all the analyzed “clouds” since two main populations of PrPSc particles were 
found in all the studied strains: 
•Small particles with low capacity to generate new prions (low seeding activity) and low resistance to action of 
proteases.
•Big particles with high seeding activity and resistant to the action of proteases.  
We are also studying how the composition of the prion “cloud” evolves during the curse of prion infection. To do so, we 
culture prion infected mouse brain tissue; we harvest aliquots of this tissue every week and then analyze these aliquots 
in the same way that we analyzed the brain homogenates in our previous experiments.

SUMMARY


