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Cetaceans are vulnerable to the bioaccumulation of environmental contaminants through the food web.
Exposure to high levels of pollutants could be linked to abnormal behavior, which may lead to mass stranding.
This study attempted to establish chemically-induced neuronal cells (iNC) from the fibroblasts of mass stranded
melon-headed whales (Peponocephala electra) and to apply them to in vitro neurotoxicity assays. Fibroblasts
were cultured from the tissues of five melon-headed whales, and the cells were directly reprogrammed into
iINCs (PE-iNC). Cells were positive for neuronal markers Tuj-1 and MAP-2 by immunofluorescence staining.
Apoptosis assays with an anti-cancer agent, cisplatin, and an OH-PCB congener, 4'OH-CB72, revealed that
iNCs of melon-headed whales were more sensitive to these compounds than those of humans. Transcriptome
analyses by next-generation sequencing indicated that over one thousand of differentially expressed genes
(DEGS) were identified between iNC and fibroblasts. Pathway analyses showed enrichment of extracellular
matrix and focal adhesion that are critical for neurogenesis. Comparisons of DEGs between non- and
4'OH-CB72-treated iNC revealed down-regulations of neuron-related genes such as neuronal pentraxin-1
(NPTX1), secretogranin Il (SCGII) and thyrotropin-releasing hormone receptor (TRHR). These results suggest
that 4'OH-CB72 is a potent neurotoxicant leading to alteration in synapse formation, neuroendocrine and
hormone receptor signaling pathways.




