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PrP misfolding as the causing agent of TSEs
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Prion strains

The main difference between prion strains lies in the conformation that
PrP>¢ acquire.
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Prion strains features

Biological Features Biochemical Features
/:\N Incubation periods )l Electrophoretic mobility

Strain  Strain Strain Strain PrP¢
l T T A B (No PK)
lE
- - I —Mono-
time —  — —— U
]
]

=)W Clinical signs ) Glycosylation pattern

Q @ Strain  Strain

< A B

- - —

Hyperactivity Hyperphagia — T
(Strain A) (Strain B) — — U

(0§l Lesion profile S Proteolytic resistance

B

Strain A Strain B
[PK]
Morales. (2017) PLOS Pathogens

PrPs¢ signal




Prion strains diversity and drug efficacy
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Prion strains diversity and drug efficacy
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Experimental strategies used in prion reserach

e ———— rP conversion and

aggregation

- Analysis of pathological features of the
disease

- Easy to maintain and fast propagation

- Easy to standarize




Protein Misfolding Cyclic Amplification (PMCA) (1)
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Protein Misfolding Cyclic Amplification (PMCA) (2)

How does PMCA work?

Homogenized

PMCA can detect
prions in:
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Problem. Prion diseases are caused by different prion strains. This may
be a problem when identifying anti-prion drugs.

Goal. To develop an in vitro screening system to identify strain specific
anti-prion molecules.

Aims.

« Specific Aim_1: Standardization of a PMCA platform to screen drug
libraries.

« Specific Aim_2: Identify molecules active against deer and human
prions using the modified PMCA method.

Do, Benavente et al. In preparation



PMCA adaptation to a 96 well plate format for different prion strains (1)

PMCA 96wp-PMCA
Platform | PCR Tubes| 96-Well Plate
Volume 100puL 50uL
# of Teflon Beads 3 Beads 2 Beads
Number of Sonication Passages | 3 Passages 1 Passage
Sonication Time 6 days 1 day
Volume of Sample Used for Analysis 19uL 5uL
Signal Analysis | Western Blot Dot Blot
Total Time 8 days 2 days

Do, Benavente et al. In preparation



PMCA adaptation to a 96 well plate format for different prion strains (2)
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Screening of a small compound |
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Screening of a small compound library on mouse prion strains (2)

Table 2. Lowest Inhibition Concentration for Mouse Prion Strains

Anti-Prion Molecules

Anti-Amyloid Molecules

RML 01C ME7
DMSO Ethanol DMSO Ethanol DMSO Ethanol

Astemizole No Inhibition No Inhibition Mo Inhibition No Inhibition No Inhibition No Inhibition

Congo Red BT v BRI va No Inhibition N/A
Curcumin Mo Inhibition MNo Inhibition Mo Inhibition No Inhibition No Inhibition No Inhibition
Quinacrine Dihydrochloride Mo Inhibition Mo Inhibition Mo Inhibition No Inhibition No Inhibition Mo Inhibition
Imatinib MNo Inhibition MNo Inhibition Mo Inhibition No Inhibition No Inhibition No Inhibition
Reservatol No Inhibition No Inhibition Mo Inhibition No Inhibition No Inhibition No Inhibition

Tannic Acid 10puM 10uM 10uM

Tetracycline Hydrochloride MNo Inhibition
Thioflavin T

Tetradrine Mo Inhibition

Azure A
Azure B
Azure C

Quinacrine mustard Mo Inhibition

Rhodanine Mo Inhibition

Thionine Acetate 100uM

No Inhibition Mo Inhibition

10uM

100uM

Mo Inhibition

Mo Inhibition

Mo Inhibition

100uM

Mo Inhibition

10uM
10uM
10uM
Mo Inhibition
Mo Inhibition
10uM

Mo Inhibition

100uM
Mo Inhibition

Mo Inhibition
Mo Inhibition
100puM

Mo Inhibition
Mo Inhibition

Mo Inhibition

Mo Inhibition

Mo Inhibition

Mo Inhibition
Mo Inhibition

Mo Inhibition

Mo Inhibition
Mo Inhibition

Do, Benavente et al. In preparation
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Screening of a small compound library on hamster prion strains (1)
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Screening of a small compound library on hamster prion strains (2)

Table 3: Lowest Inhibitor Concentrations for Hamster Strains

HY Ss5LOW 263K
DMSO Ethanol DMSO Ethanol DMSO Ethanol

Astemizole Mo Inhibition Mo Inhibition Mo Inhibition Mo Inhibition Mo Inhibition Mo Inhibition

Congo Red N/A N/A 100uM N/A
- Curcumin No Inhibition No Inhibition No Inhibition 100uM 100uM
% Quinacrine Dihydrochloride Mo Inhibition Mo Inhibition No Inhibition No Inhibition Mo Inhibition No Inhibition
E Imatinib No Inhibition No Inhibition Mo Inhibition Mo Inhibition Mo Inhibition No Inhibition
_E Reservatol No Inhibition No Inhibition Mo Inhibition Mo Inhibition Mo Inhibition Neo Inhibition
= Tannic Acid 10uM 10uM 10uM 10uM

Thioflavin T 100uM 100puM 100puM 100puM
2 Azure A 10puM 100uM 100puM 10uM 10uM
_‘*E Azure B 10pM 10uM 10uM 10pM 10uM
g Azure C 1uM 10puM 10uM 10uM 10uM
g Quinacrine mustard 100puM 100puM 100pM 100uM 100uM
£ Thionine Acetate 10pM 100uM 100 M 100uM 100pM

Do, Benavente et al. In preparation



Screening of a compound library on chronic wasting disease (CWD) prions

e Library of >1,600 compounds
* Tested at 100 uM
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At present, over 800 compounds have been tested and 24 hits have been identified.
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Current Progress.

We successfully modified the PMCA technology to increase throughput (validated in six
experimental prion strains).

This PMCA system confirmed the prion strain-specific effect of several previously described
anti-prion and anti-amyloid molecules.

We initiated the screening of a larger compound library to identify molecules active against prion
strains affecting deer.

Future Plans.

Conclude screening for deer prion strains.

Conduct secondary analyses on hit compounds to increase chances of success in pre-clinical
tests.

Evaluate compound library in human prion strains.

Efforts will be made to automatize this technigue and set it up on 384 well plates.



Prion Projects

Potential transmission of
infectious prions in animals
co-existing  with  CWD
infected cervids.

Transmissible

Variant CJD (vCJD) in
Sponglform. N |
Encephalopathles . |dentification  of  novel
(TS ES) vectors of CWD

transmission.

Group of transmissible,
progressive, and
invariably fatal
neurodegenerative
diseases for which there
is no effective treatment
or cure.

Assesment of prion content
in processed meats and
identification  of  prions
entering the human food
chain.

Chronic wasting disease
(CWD) in deer and elk

Establishment of novel
methodologies for pre-
mortem animal diagnosis
and environmental
screening.

Scrapie in sheep and goats

National Institute of D A L/
P CREUTZFELDTJAKOB DISEASE United States 7
Allergy and FOUNDATION, INC. ==———=2 Department of s

Infectious Diseases — Agriculture science for a changing world

\

Supporting Families Affected by Prion Disease




o [ . Microbial infections (sepsis, meningitis, Other AD projects at the Morales’ Lab
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