Saccharomyces cerevisiae como
um modelo para estudos de
proteostasis e neurodegeneacao
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Protein Folding and Neurodegeneration
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A simple exemple of a folding event




Geral mechanism of protein aggregation

Prefibrillar oligomers

or Fibrils
“Protofibrils”




Table 1 Glossary

Prion protein

Any polypeptide that, in addition to its normal conformation
(which is typically soluble), can access at least one
conformation (which is typically B-sheet rich and insoluble)
that is self-perpetuating and infectious.

Amyloid

A highly stable structure composed of many protein monomers
arranged into B-sheet-rich fibrils such that the B-strands from
different monomers stack perpendicularly to the fibril axis.

Prion strains
(variants)

Distinct prion diseases or phenotypes that are caused by
unique B-sheet-rich conformations of infectious prion proteins
with identical amino acid sequence.

Prion species
barriers

A phrase describing the inefficient transmission of infectious
prions between different species.

Templating

The process by which infectious prions catalyze the
conformational change of proteins (that are typically
identical in amino acid sequence) from their soluble, non-
prion conformation to their insoluble, prion conformation.
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Prions - S. cerevisiae
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3 Critérios genéticos para definicido de prions
(Distinguindo de ac. Nucleicos , plasmidios ou virus)

1 — Cura reversivel: Um prion pode ser “curado” e pode surgir espontaneamente
novamente. Uma vez “curado” virus ou plasmidios nao surgem “de novo”.

2 —Super producao da proteina deve aumentar o frequéncia na qual o prion surge.
3- O fendtipo produzido pelo prion deve sr o mesmo fendtipo produzido por uma

mutacao no gene codificante para a respectiva proteina, pois em ambos 0s casos
a forma natural da proteina nao esta presente.
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Fator psi=> 1° prion de levedura a ser descrito
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Fator Psi

Heranca Epigenética.
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Box 2 | Yeast prion phenotypes
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Leveduras: tubos de ensiaos para estudos de
proteostasis.

-> Kit genético sem rivais

->Melhor amigo do homem.
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Synocleionopathies

Parkinson’s disease
Dementia with Lewy bodies

Multiple system atrophy (MSA)

Lewy bodies Glial cytoplasmic
inclusions (GCI) bodies



Expression of a-synuclein in yeast cells
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Unique and specific cellular pathologies
directly related to human disease.



Replicates dosage-toxicity in man
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Science. Dec 5, 2003; 302(5651): 1772-1775.



Search for genetic interactors

- Plasmid over-expression:
Toxicity enhancer
oxicity suppressor

- Gene deletion:
Toxicity enhancer
Toxicity suppressor



Search for genetic interactors
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Search for genetic interactors
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Interactors involved In
ER-> Golgi vesicle trafficing
Lysossomes

Mitochondria oxidative damages



Search for new drugs

Yeast expressing a-syn
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In 550.000 library compound
- Fix trafficking deffect
- Fix mitochondrial damages

- Work In nematodes — rats -
neurons
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Genetic and chemical screening
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Fig. S4

Summary of three chemical genetic screens. Overexpression (green), transposon
insertion (blue) and spontaneous NA B-resistant mutant selections were performed using
fully inhibitory concentrations of NAB2 (40 uM). Multiple fold coverage of each library
was used to ensure full sampling of their diversity. The nature of each screen hit was
identified using the indicated approaches. Due to the stringent conditions of the screen,
nearly all arising colonies were successtully, independently verified, both as screen
isolates, and subsequently in de novo genetic alterations.



Yeast Reveal a “"Druggable”
Rsp5/Nedd4 Network that Ameliorates
a-Synuclein Toxicity in Neurons

Daniel F. Tardiff,® Nathan T. Jui,? Vikram Khurana,»* Mitali A. Tambe,* Michelle L. Thompson,>*
Chee Yeun Chung,* Hari B. Kamadurai,® Hyoung Tae Kim,” Alex K. Lancaster,’ Kim A. Caldwell,®
Guy A. Caldwell,” Jean-Christophe Rochet,* Stephen L. Buchwald,” Susan Lindquist™3+
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Fig. 2. Chemical genetic screens of NAB2 reveal a network centere
the E3 ligase, Rsp5. (A) Efficacy (ECqo) in a-syn cells versus growth
bition (IC4g) in WT cells for active analogs. NAB1 is the screen hit, and NA
the most potent analog. (B) Viable cells recovered after prolonged h
treatment. (C) NAB2 interaction network. Node color reflects screen of o
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NAB?2 helps Rsp5 E3 ubiquitin-ligase in the formation of endossomic

vesicles
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Fig. S8

Cellular schematic of Rsp5-regulated and a-syn-inhibited processes. Rsp5
ubiquitinates diverse membrane proteins to promote endocytosis and endosomal transport
to multivesicular bodies, eventually leading to their destruction in the vacuole/lysosome
(see purple arrows) (/5). Rsp5 also ubiguitinates proteins at the Golgi network, including
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o-syn expression in yeast lead to

—>Vesicle trafficking problems
->Mitochondrial dysfuncion
->Manganese homeostasis defects

—>lron and Ca++ homeostasis
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