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-Many neurodegenerative diseases involve
protein misfolding and polymerization

-Huntington'’s, Parkinson’s,
Alzheimer’s, Prion diseases

- AD is defined by the presence of amyloid-3
plaques and neurofibrillary tangles composed
of tau




Unbound
phosphorylated tau species

-Tau pathology correlates with neurona
loss and symptom severity

-MiSfOI.ded and pOIymerlzed tau iS Phosphorylaled tau
found in mu|t|p|e conditions aggregation intermediates

-Tau is an attractive target for small
molecules

Stable hyperphosphorylated Functional
tau filaments (64 kDa) deficits
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Several classes of molecules affect tau polymerization:
Anthraquinones
Polyphenols
Porphyrins
Cyanine dyes

Phenothiazines
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20zbc0340983170002.jpg%20%5BObject%20name%20is%20zbc0340983170002.jpg%5D&p=PMC3&id=2742848_zbc0340983170002.jpg
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Cyanine Dyes
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http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20zbc0340983170002.jpg%20%5BObject%20name%20is%20zbc0340983170002.jpg%5D&p=PMC3&id=2742848_zbc0340983170002.jpg

Cyanine Dyes Display Biphasic Dose Response Curves

ta\U|'-—||" ||"’"'||'— 150 -
1nM (1] 1M

300 c
_|b O
© — i
© 200 N
2 —
: fu
8 0
= LL 501
o |
B 1004 = -
2
2
2
o ; ol : : .

0 01 1 10 100 300 1,000 0.01 0.1 1 10 100

o [IN744] (uM)

: 7%? N
e ® . M rrrrrnr s TTarrrs s o /@ AUB INSTITUTE
R u . Wl Pl A VEA'A IS I &\_/}4
(.v.} \/\LGtlllks DISEASE
LYR FS w & = o



http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20nihms131008f7.jpg%20%5BObject%20name%20is%20nihms131008f7.jpg%5D&p=PMC3&id=2745078_nihms131008f7.jpg
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2048980/figure/F2/
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2742848/figure/F6/

m Dye self-association as
mechanism
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Dye Activity Correlates with Aggregation State
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Dye Activity Correlates with Aggregation State
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C11 Disrupts Tau-Microtubule Binding
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Phenothiazines

Methylene blue
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-Both cyanines and phenothaizines are potent inhibitors of tau polymerization

at sub-micromolar doses

-Both also produce biphasic dose response curves with dye concentration
determining its effect

-Dye aggregation state represents a potential mechanism for this effect




-Small molecules which modulate polymerization have multiple uses

-Tau and other protein filaments are potential targets for therapeutics

-In disease multiple forms of tau are present
(monomers, oligomers, filaments)

- Modulating polymerization can give information regarding
the toxic species
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