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Use of a human artificial chromosome for delivering trophic factors
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A human artificial chromosome (HAC) can transfer multiple and/or large transgenes
along with their regulatory elements thereby resembling native chromosomes. Using this HAC system, we
established mesenchymal stem cells (MSCs) that simultaneouslz expressed hepatocyte growth factor, glial
cell line-derived neurotrophic factor and insulin-like growth factor 1, termed HAC-MSCs. We then
introduced the cells for the treatment of a neurodegenerative disorder, amyotrophic lateral sclerosis
(ALS). The HAC-MSCs were transplanted via the fourth cerebral ventricle (CV) or intravenous (1V) infusion
at various ages of recipient mice. We confirmed a statistically significant increase in lifespan via CV
transplantation at 100 days compared to the controls. This effect was not seen in mice transplanted with
MSCs lacking the HAC. We successfully enhanced the trophic potential of the MSCs using the HAC. This
strategy could be a promising direction for the treatment of neurodegenerative disorders.
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