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The Problem of False Positives

« HTS is the dominant technique used to
identify therapeutic candidates

— Hit lists from primary screening can include
thousands of molecules, often populated by many
false-positives

 lrreproducible false positives
(biological variation)

* Reproducible false positives
(alternate mechanisms)



Inhibitors with Strange Propert|es
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Aggregates nonspecifically inhibit
enzymes by sequestration

McGovern, JMC 2002
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Aggregate-based inhibition Is
sensitive to detergent

(and BSA)
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An ugly family tree

e Aggregators have been founo

— Hits from screening
e McGovern, JMC 2002

— Biological Reagents

 Promiscuous kinase inhibitors
— McGovern, JIMC 2003

— Drugs
* Seidler, JIMC 2005
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Chemical Aggregates
are Common

. In a HTS targeting beta-lactamase:

— 1,274 Inhibitors
« 1,204 aggregates
e 70 detergent-insensitive
inhibitors
— 562 ambiguous
— 68,727 inactive

. > 1.7% of the library aggregates

. > 95% of the hits were aggregators

Feng, BY et al. Journal of Medicinal Chemistry 50(10), 2385-2390 (2007)



Summary: the mechanism of every
hit

b-lactams irreproducible aggs covalent



Question: Can Aggregates
Inhibit Amyloid Formation?

Chemical Aggregates non-
specifically associate
with protein...

....Can they inhibit
protein-protein interactions
such as amyloid formation?

Bar = 200nm

« Small molecules that target this process are highly sought after.
— Therapeutics
— Probes to understand the role amyloid formation plays in disease



Circumstantial Evidence Links
Aggregators and Amyloid

Targeting amyloid formation with small molecules

— Clioquinol, In Phase 2 trials. A Bioavailable chelator

— DAPH

» Efficient reversal of Alzheimer's disease fibril
formation and elimination of neurotoxicity by a small
molecule.

PNAS, 2004

— Baicalein

 The Flavonoid Baicalein Inhibits Fibrillation of alpha-
Synuclein and Disaggregates Existing Fibrils.

J Biol Chem, 2004
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Our Model: Aggregate-forming molecules will inhibit protein
fibrillization by sequestering nucleating amyloid particles.
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Sup35is a
model system
for amyloid
formation In
yeast

-Wild type Sup35
functions as a
translation terminator




Known aggregators inhibit
amyloid formation

10 of 10 Tested
aggregators inhibited
amyloid formation
Inhibition is reversible

*Nonaggregators do not
iInhibit

Feng, Nat. Chem. Bio 2008



Inhibition Is honspecific

Inhibition of Recombinant Mouse Prion Protein (recMoPrP)
Polymerization

Aggregators

Feng, Nat. Chem. Bio 2008 Dave Colby



Inhibition can be directly observed
Sup35 RecMoPrp

Amyloid

Amyloid
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Aggregator

Amyloid
Fibrillization
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Feng, Nat. Chem. Bio 2008 Bar = 200nm Holger Wille



Amyloid Infection Can be Blocked in vivo

Feng, Nat. Chem. Bio 2008



Conclusions

« Aggregate-forming small molecules

nonspecifically inhibit enzymes and associate
with proteins

» chemical aggregates can dominate hit lists from high-
throughput screens for small molecule-inhibitors

 Chemical aggregates can also interfere in
amyloid fiber formation

 Many known amyloid inhibitors form chemical
aggregates, and are likely to be operating through an
aggregate-based mechanism

« Aggregate-based inhibition blocks in vivo
Infection by amyloid particles

« first known activity of chemical aggregates in a cellular context.






Inhibition of amyloid has characteristics of
aggregate-based inhibition



Known Inhibitors of amyloid formation
form chemical aggregates

Feng, Nat. Chem. Bio 2008



