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Translational Challenges with Fetal Mesenchymal Stem Cell Therapy
Abstract:
Cell-based regenerative medicine is of major interest in biomedical research with
stem cells under intense scrutiny to define principles of organ regeneration and
develop innovative therapeutics for organ failure. Stem/progenitor cells for organ
replacement have been employed for many years in hematopoietic stem cell
transplantation, while recent work has explored non-hematopoietic
stem/progenitor cell populations including those identified within umbilical cord
blood and other perinatal and fetal tissues. Mesenchymal stromal cells (MSCs)
subsume a variety of capacities: they differentiate into various mesodermal
lineages, they secrete trophic factors suitable for recruiting endogenous repair
processes and they are immunomodulatory.
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Early human fetal mesenchymal stem cells (fMSC) have properties intermediate between adult &
embryonic stem cells, being more primitive than adult MSC and expressing pluripotency markers, yet
do not form tumours. They cross into the maternal circulation to engraft during every pregnancy,
where they persist lifelong and contribute to tissue repair. hfMSC are promising candidates to treat
early onset genetic disease in utero to obviate the morbidity of postnatal approaches, and have a
default osteogenic predisposition, of relevance to postnatal bone repair. Engraftment requires tissue
injury, as illustrated in fetal-fetal transplantation paradigms, including an osteogenic imperfecta model
with marked therapeutic effects despite modest engraftment. This talk will discuss the mechanisms
for therapeutic fetal tissue repair, and evaluate methods for increasing homing and engraftment after
systemic MSC transplantation. Finally the optimal source of MSC will be addressed, including the
generation of MSC from a range of pluripotent cell types.
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