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Dementia with Lewy bodies (DLB) and Alzheimer ‘s
disease (AD) are two common causes of geriatric
cognitive impairments. They are pathologically
characterized by amyloid A (AB) depositions and «-
synuclein aggregates in the brain respectively. It is
interesting that most patients with DLB also show
cerebral AD-type pathology. Similarly, it is well
known that a-synuclein and AS are frequently
colocalized in Lewy bodies. In fact, growing evidence
supports the concept that DLB and AD share some
similar characteristics. As a possibility, the
formation of Lewy bodies may be initiated by
apparition of certain promotion factor such as aging
and AS 1in the pathogenesis of DLB. However, it is
not clear how AS contributes to a-synuclein
aggregation, clearance and neurotoxicity in molecular
mechanisms. In light of these properties, we have



B Mg

developed an in vitro conditional «a-synuclein
expression system which can mimic the aggregation of
a-synuclein as DLB. According to our results, AfS
really promoted «-synuclein aggregation and
accumulation through modulating post-translational
modification. Moreover, AS also decreased the
degradation of aggregated «a-synuclein by interfering
intracellular autophagic processes. These results
confirm and extend the role of AS as contributing
factors in DLB pathogenesis, and also provide the
basis for new mechanisms interplayed between A5 and
a-synuclein, which provides an insight in a new DLB
therapeutic strategies in future.

Dementia with Lewy bodies (DLB), Alzheimer’ s disease
(AD), a-Synuclein, Amyloid B (AA), Autophagic
degradation
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Abstract and Keywords

Dementia with Lewy bodies (DLB) and Alzheimer's disease (AD) are two common causes of geriatric cognitive
impairments. They are pathologically characterized by amyloid B (AP) depositions and a-synuclein aggregates
in the brain respectively. It is interesting that most patients with DLB also show cerebral AD-type pathology.
Similarly, it is well known that a-synuclein and AP are frequently colocalized in Lewy bodies. In fact, growing
evidence supports the concept that DLB and AD share some similar characteristics. As a possibility, the
formation of Lewy bodies may be initiated by apparition of certain promotion factor such as aging and AP in
the pathogenesis of DLB. However, it is not clear how A contributes to a-synuclein aggregation, clearance and
neurotoxicity in molecular mechanisms. In light of these properties, we have developed an in vitro conditional
a-synuclein expression system which can mimic the aggregation of a-synuclein as DLB. According to our
results, AP really promoted a-synuclein aggregation and accumulation through modulating post-translational

modification. Moreover, AP also decreased the degradation of aggregated a-synuclein by interfering
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intracellular autophagic processes. These results confirm and extend the role of AP as contributing factors in
DLB pathogenesis, and also provide the basis for new mechanisms interplayed between Ap and a-synuclein,

which provides an insight in a new DLB therapeutic strategies in future.

Key words: Dementia with Lewy bodies (DLB), Alzheimer’s disease (AD), a-Synuclein, Amyloid B (Ap),

Autophagic degradation.
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Abstract: Dementia with Lewy bedies [DLE) is the second most commen cause of neurodegenerative
dementia. The hallmark of DLB is Lewy bodies contain large amounts of aggregated a-Synuclein.
Therefore, a-Synuclein is thought to be a key pathogenic protein involved in pathogenesis of DLE. Prior
studies demonstrated that amyloid B (AR), a central factor in Alzheimer's disease (AD), might promote
aggregation and toxicity of a-Synuclein. However, the possible mechanisms of Ap contributes to a-
Synuclein-induced neurodegeneration remain unclear. In the present study, we investigated whether
AP promotes aggregation and enhances the cellular toxicity of a-Synuclein. Our results showed that
overexpression of wild-type a-Synuclein is not toxic to neuronal cells, whereas it displayed a greater
neurotoxicity exposure to AfB. In addition, AP resulted in an increase the predominant
monoubiquitination of a-Synuclein, along with increased propensity toward aggregation. This is
correlated with a reduced autophagic response, as seen in parallel with inhibition of AMPE-mTOR
pathway. Further neuronal damage was suggested by greater mitochondrial deficit and oxidative
stress, and downregulated Sirtl and S0D1 antioxidative stress downstream signaling was also
demonstrated both in vitro and in vivo. Our findings demonstrate that Ap promotes the aggregation of
a-Synuclein, and this is associated with impairing both ubiquitin-dependent and autophagic protein
clearance pathways. Thus, our results provide the information that Af may play a synergistic role in
the a-Synuclein pathology and accelerate its neurotoxicity.
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ICNSE-731
Generation of Alzheimer’s Disease-associated Amyloid Precursor Protein
C99 Conditional Expression Model in a Human Neuronal Cell Line
SK-N-MC

Hsin-Hua Li, Te-Jen Lai, Chih-Li Lin~
Institute of Medicine, Chung Shan Medical University, Taiwan.
*E-mail address: dll@csmu.edu.tw

Abstract

Alzhemmer’s disease (AD) i1s the most common neurodegenerative disorder caused by
accumulation of amyloid B (AP) plaques deposit in brains. AP is originated by the proteolytic
processing of a transmembrane glycoprotein called amyloid precursor protein (APP) via the
coordination of several secretases. To investigate the relationship between A production and
neuronal degeneration, we established a conditional expression system in a human
neuroblastoma cell line SK-N-MC. Two plasmids pSwitch and pGene/V5-His-APP-C99 were
constructed and co-transfected mto SK-N-MC cells which can induce endogenous AP
generation 1n response to mifepristone stimulation. Our results showed that the
GAL4-DBD/hPR-LBD/p65-AD fusion protein expressed by pSwitch was successfully
activated and induced the expression of APP-C99 protein in engineered cells while
administration of mifepristone. Besides, these cell exhibited a reduced cellular growth rate
and displayed AB-mediated neurotoxicity compared to control group. Moreover, the cells also
displayed some specific characteristics highly resemblance to neuronal degeneration found in
Alzheimer's patients. Our findings suggested this novel conditional expression system is
useful for neuronal AP generation which can be applied on the studies of AD molecular
mechanisms. This is the first report of cytotoxic effects mediated by conditional expression of
engineered-APP-C99 metabolic intermediate in neuronal cells. Our results provide a
cell-based alternative to widely used in experimental AD research and may be a suitable
pre-clinical model for AD therapeutics drugs screening in future.

Keyword: Alzheimer's disease (AD), amyloid beta (Af), amyloid precursor protein (APP),
neuronal degeneration, conditional expression
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