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Introduction Conclusions
Parkinson disease (PD) is a multi-factorial progressive neuro-degenerative disorder affecting primarily dopaminergic neurons in the * iPSC derived NPCs can be used to investigate neuronal stem cell bioenergetics.
substantia nigra (1). Genetic predisposition, such as a triplication of the a-synuclein gene (SNCA-Tri), can accelerate disease progression and
result in earlier onset of the disorder (2). Environmental factors, such as toxicants and free radical generators targeting cellular bioenergetics * NPCs with the a-synuclein triplication mutation (SNCA-Tri) show normal morphology under standard

have been associated with PD epidemiology (3). Dopaminergic neurons are an extreme high energy demanding cell type , and mitochondria are
essential for their function. Consequently, mitochondrial dysfunction and a higher susceptibility to programmed cell death of these neurons
have been suggested to play a significant role in disease progression (4). * SNCA-Tri NPCs are highly sensitive to reactive oxygen species and have a reduced capacity to

Induced pluripotent stem cells (iPSCs) derived neuronal precursor cells (NPCs) generated from PD patients have opened new possibilities for
in vitro modeling of PD disease mechanisms and progression (5). Neuronal degeneration of adult dopaminergic neurons is a primary target of
research, but equally interesting are the stability and developmental potential of neuronal stem cells.

growth conditions, but over-express the a-synuclein protein.

mitigate the impact of oxidative stress.

* SNCA-Tri NPCs have bioenergetic deficiencies in both cytoplasmic and mitochondrial energy

= metabolism that are magnified by nutritional stress or toxicant exposure.
Hypothesis

Neuronal stem cells (NPCs) derived from PD patients with mutations for PD are
more susceptible to cellular stress and bioenergetic challenges. The accumulated
stress then contributes to the predisposition of NPC-derive differentiated
dopaminergic neurons to premature cell death.

* SNCA-Tri NPCs show altered cellular quality control, indicative of reduced cellular plasticity.

* SNCA-Tri NPCs are more sensitive to mitochondrial permeability transition opening and apoptotic cell
death.

* The observed early changes in cellular bioenergetics and mitochondrial function of SNCA-Tri NPCs

Objective may set the stage for decreased fitness, accelerated aging and increased cell death of NPC-derived
To Investigate cellular and mitochondrial bioenergetics in iPSC-derived NPCs with the a-synuclein gene triplication and study the impact of neuronslaterinlife.

environmental and toxicant challenges.

1. iPSC-derived SNCA-Tri NPC Morphology and a-Synuclein Expressicn 2. SNCA-Tri NPCs display bioenergetic changes
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A) ROS detection in NPCs by NPCs were loaded with H,DCFDA (green) and H33342 | & Cut SNCAi vy
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fluorescent proteins targeted to the peroxisomes (Perox. ;
green) or the mitochondria (Mito.; red). Fluorescent protein
expression was then evaluated by live cell microscopy. Above
images are taken 20hrs after transduction (100x).

C) Semi-quantitative analysis of ROS production rates measured and normalized as under B). Rates were measured
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(Rot) and ionomycin-treated NPCs (Iono).
*p<0.001.

B1) Mitochondial calcein loss in NPCs. NPCs
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A) Caspase 3/7 activity in NPCs challenged with rotenone (Rot) or paraquat (PQ) 15min. before cell
lysis and analysis. Caspase activity was detected by a fluorimetric assay* for the fluorescent caspase
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AMC fluorescence / mg cellular protein (detected by Bradford protein assay). .*p <0.01; **p<0.001
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