Baker’s yeast to study UNB

Universitat Autonoma

Parkinson's Disease

Ester Torrents Agut. Biotechnology degree at Universitat Autonoma de Barcelona, Bellaterra 2014

INTRODUCTION
Parkinson’s disease (PD) Yeast
* PD Is the second most common neurodegenerative disorder. * Saccharomyces cerevisiae: yeast most commonly used.
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relevance to

* Symptoms; et s cause remains unclear: neurodegeneration are
~ t J  Sporadic ; conserved in yeast
remor C : .
: : Easy to handle
. . 90% of PD cases i E_xtenswe set of y
_ u_zc_:te - Genetic high-throughput
rigidity . 10%of PDcases tools

/ Bradykinesia \ =i NON-pathogenic

Many markers

Postural
: - and mutants  —"—
/ mstablllty are available \

» Pathology: selective and progressive loss of dopaminergic neurons in / Grow fast
the substantia nigra pars compacta and the presence of Lewy bodies Humanized Chea
(mainly a-synuclein). yeast systems | P Figure 1. The yeast
Genetically stable characteristics make that the

* Only symptomatic treatment: dopamine substituents (L-dopa). good model organism for PD

WHAT HAS BEEN ACHIEVED?

Genetics of Parkinson’s disease Mechanisms of neurodegeneration
At present 18 genetic loci (designated PARK1-18) have been There are different mechanisms Involved In neurodegeneration of
associated with the development of PD (Table 1). Parkinson’s disease, such as mitochondrial dysfunction, oxidative stress,
altered proteolysis (proteasomal and lysosomal), inflammatory change and
Table 1. Description of PARK loci, corresponding gene, map positions, main function excitotoxic mechanisms (Figure 2).
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CONCLUSIONS

» Several research groups have developed great expertise in uncovering the cellular
aspects of a-synuclein toxicity using humanized yeast models.

* Yeast Is a simple unicellular organism that has preserved many of the complex
processes that occur in neuronal cells. Thus, yeast constitutes a powerful system to
Investigate the molecular basis underlying neurodegenerative disorders, such as PD.
* Yeast models strongly contributed to our current knowledge of the genes and
pathways involved In the most prominent human neurodegenerative diseases, as
demonstrated by their subsequent validation in higher eukaryotic models.

* Yeast models may faclilitate strategies aimed to identify therapeutics for treating PD.

PARK9

PARK10 Unknown 1p32 Unknown Unclear

ZALGEE OmI/HTRAZ2 2pl3 Serine protease+ AD?
PARK14 PLA2G6 22013.1 Phospolipid remodelling AR

PARK15 FBXO07 22012-913 E3 ubiquitin protein ligase subunit AR

PARK16 Unknown 1932 Unknown Unclear

PARK17 VPS35 16q11.2 Subunit of the retromer complex AD

Unknown AD

PARK18 EIF4G1 3q927.1

* AD: autosomal dominant; AR: autosomal recessive.

REFERENCES

[1] Dexter, D. T., & Jenner, P. (2013). Parkinson disease: from pathology to molecular disease mechanisms. Free Radical Biology & Medicine, 62, 132—44. [5] Klein, C., & Westenberger, A. (2012). Genetics of Parkinson’s disease. Cold Spring Harbor Perspectives in Medicine, 2(1), a008888.

[2] Franssens, V., Bynens, T., Van den Brande, J., Vandermeeren, K., et al. (2013). The benefits of humanized yeast models to study Parkinson’s disease. [6] Scarffe, L. a, Stevens, D. a, Dawson, V. L., & Dawson, T. M. (2014). Parkin and PINK1: much more than mitophagy. Trends in Neurosciences, 1-10.

Oxidative Medicine and Cellular Longevity, 2013, 760629. : : : : : :
JeviLy [7] Tenreiro, S., Munder, M. C., Alberti, S., & Outeiro, T. F. (2011). Harnessing the power of yeast to unravel the molecular basis of neurodegeneration.

[3] Miller-Fleming, L., Giorgini, F., & Outeiro, T. F. (2008). Yeast as a model for studying human neurodegenerative disorders. Biotechnology Journal, Journal of Neurochemistry, 127(4), 438-52.

3(3), 325-38. : . : : . . .
(3) [8] Martin, I., Dawson, V. L., & Dawson, T. M. (2011). Recent advances in the genetics of Parkinson’s disease. Annual Review of Genomics Human

[4] Pereira, C., Bessa, C., Soares, J., Ledo, M., et al. (2012). Contribution of yeast models to neurodegeneration research. Journal of Biomedicine & Genetics, 12, 301-25.
Biotechnology, 2012, 941232.



