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Abstract

Dopamine is a neurotransmitter that is produced in the dopaminergic neurons.
Dopamine neurotransmission impairment underlies a wide range of disorders from motor
control deficiencies, such as Parkinson's disease (PD). The aim of this study is investigated
transdifferentiation of human neonatal fibroblast (hNF) cells by alone and combination
treatment of hedgehog pathway inhibitor (HPI1) and neurodazine (NZ). The results
demonstrate that hNF cells can differentiated to a dopaminergic neuron by small molecules.
The combination of hedgehog pathway inhibitor (HPI1) and neurodazine (NZ) on hNF cells
post treatment for 10 days were significantly decrease the fibroblast marker gene (ColIA1,
Col1A2, Col3A1, KRT18 and Elastin) and fibroblast-specific protein (ColA1) and increase neuron
marker gene (Tuj, PAX6 and SOX1) and neuron-specific protein (Tuj). In the same time, hNF
cells post treatment were significantly increase the transcription factors of dopaminergic
neuron (TH, FOXA2, Nuurl, EN1, Pixt3 and LAMX1B) and dopaminergic neuron proteins (TH,
Tuj and dopamine). Investigation the signaling pathway of autophagy demonstrated that
combination of HPI1 and NZ on hNF cells post treatment were significantly increase autophagy
gene (LC3, ATG5 and ATG12) while significantly decrease in apoptotic gene. Moreover,
dopaminergic neuron requires a combination treatment to differentiate, because HPI1 and NZ

alone can’t stimulate the dopaminergic genes and proteins.
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