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Transplantation of An application of novel human Trophoblast Stem (hTS) cells for the treatment of
human tl"Oph oblast druginduced Parkinson’s disease (PD) in rats. PD is one of the major neurodegenerative diseases

that affect over 500,000 people in the United States. Current drug treatments only provide
stem cells to treat symptomatic relief, but they do not retard disease progression. Transplantation of dopaminergic
Parkinsonian rats and its neurons derived from fetal ventral mesencephalic cells or human embryonic stem cells show
mechanisms great potential in treating PD, but their cell origin and socio-ethical issues limit their use. Thus,
sourcing an abundant supply of dopaminergic neurons is critical for a treatment solution.
We present hTS cells as a viable alternative cell source for regenerative medicine. hTS cells
are isolated from the villous trophoblast of the embryo of ectopic pregnancies. hTS cells have
pluripotent characteristics and are distinct from human placenta-derived mesenchymal stem
(PDMS) cells. After induction by retinoic acid (RA), hTS cells differentiated into trophoblastic
neural stem cells (tNSCs). Transplantation of tNSCs into the striatum of 6-OHDA-induced
hemiparkinsonian rats significantly regenerated the nigrostriatal pathway anatomically and
improved behavioral deficits functionally. We have mapped the molecular pathways to describe
how RA induces (1) TH expression, a dopamine precursor; (2) Nanog expression, a pluripotent
stem cell factor; and (3) GSK3-beta expression, which prevents entrance of NFATI, a factor in
producing immune response, into the nucleus; thus, allowing tNSCs to have immune privilege.
hTS is a promising stem cell platform for translational research and an abundant alternative cell
source for regenerative medicine.
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