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reticulum stress, autophagy dysfunction, the abnormality and dysfunction of the mitochondrion-associated endoplasmic
reticulum membrane serving as bridges between endoplasmic reticulum and mitochondria and regulating multiple
functions such as C&* transfer, energy exchange, lipid synthesis and transports and protein folding, genetic variation in
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Mit‘gchondrial dysfunction; Oxidative stress; Yeast

Abbre _ix iens: AB: Amyloid-B Peptide; AD: Alzheimer’s Disease;
APP: Amyloid Precursor Protein; ATG: Autophagy-related Protein;
Drplp: Dynamin-Related Protein 1; ER: Endoplasmic Reticulum;
ERK: Extracellular signal-Regulated Kinase; HIF: Hypoxia-Inducible
Factor; MAM: Mitochondrion-Associated Endoplasmic Reticulum

sets of neuropathological manifestations, including accumulation of
misfolded and aggregated proteins, the extracellular deposition of
senile plaques, followed by the intracellular neuro brillary tangles,
consisting mainly of aggregates of hyperphosphorylated microtubule
associated protein (MAP) referred to as tau [7,8]. MAP tau is a key
protein in stabilizing the microtubule architecture that regulates
neuron morphology and synaptic strength. In the course of AD
hyperphosphorylated tau gets truncated by proteolytic cleavage, being
a subject to O-glycosylation, sumoylation, ubiquitinylation, acetylation
and some other modi cations [3,4]. When MAP tau is degraded in
tauopathic disorders, neuron dysfunction results [9]. Senile plaques
are deposits of the amyloid-$ peptide (AB) produced by the sequential
cleavage of B- and y-secretase at the C terminus of APP. s peptide
has an extraordinary ability to undergo conformational changes and
is highly amyloidogenic. More than 20 mutations in APP have been
linked to familial AD that have altered APP processing with respect to
enhanced A generation or aggregation. It is now generally accepted
that a progressive accumulation of AR aggregates eventually triggers a
cascade of cellular changes, including mitochondrial oxidative damage,
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and ultimately more broadly in the cortex [11]. e loss of synapses
in the a ected brain regions correlates best with cognitive impairment
in AD patients and has been considered as the early mechanism that
precedes neuronal loss.

However, the amyloid cascade hypothesis, postulating the key role
of AP in AD development does not fully explain all of the molecular
abnormalities in AD [12]. Evidence is presented suggesting amyloid
oligomers as necessary but insu cient causes of the dementia and
that, for dementia to develop, additional cofactors are required [13].
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multiple cellular signaling, including NF-kB, HIF and STAT3 pathways,
leading to expression of proteins that control in ammation, cellular
transformation, survival and metastasis [74-76]. Oxidative stress has
been shown to increase with age in the brain, where oxidative damage
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simple, cheap and quick genetic and environmental manipulations,
to the large knowledge base and data collections, high-throughput
screening technologies and functional genomics that are not possible
in humans [93-95], this organism has become a valuable and prevalent
eukaryotic model organism to unravel complex and fundamental
intracellular mechanisms underlying neurodegeneration [96-104].

Humanized yeasts are also utilized in high-throughput screening
of genes that a ect the toxicity of heterologously expressed human
proteins, for large-scale chemical screens aiming at the discovery of
novel compounds delaying aging or protecting against human age-
related diseases.

Several excellent reviews have dealt with speci ¢ aspects of AD,
including AR toxicity, using this model ([3,4,7,102,105,106] and
references therein).

Impre ed yeas medels for A

However, the fermentation-oriented yeast S. cerevisiae (selected
for thousands of years for its capacity for alcoholic fermentation)
with less abundant mitochondria is hardly a bioenergetic equivalent
of high-energy demanding neurons relying almost exclusively on
mitochondrial oxidative phosphorylation. S. cerevisiae is not the best
model organism for studying fragmentation of mitochondria, as they
contain small-sized, poorly structured mitochondria. In these respects,
Yarrowia lipolytica, a non-toxic ascomycetous yeast species having a
haploid genome and sexual life cycle and amenable to both classical
and molecular genetic techniques [107], an obligate aerobe with the
respiratory metabolism closely resembling that of mammalian cells
[108,109], vigorously growing on a variety of simple, well de ned and
inexpensive media [110], having a long history of use as a producer
of heterological proteins [111], possessing an ability to change its
morphology (from yeast-like to true mycelium) in response to
environmental conditions
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