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Great attention has been recently devoted to stem cells obtained from amniotic fluid (Amniotic Fluid Stem cells, AFS), which
represent an interesting model due to their unique features and the possible advantages of their use in basic research and
regenerative medicine. AFS are known to express specific markers of pluripotency even at high passage numbers, to proliferate
rapidly and to show a remarkable ability to differentiate into cells of all three embryonic germ layers. On the other hand, these
cells do not form tumors when transplanted in nude mice. Due to these features, AFS cells are considered as a new class of stem
cells with properties intermediate between embryonic stem cells and lineage-restricted adult progenitor cells, and could represent
the gold standard for cell therapy, bringing together the differentiation capabilities of embryonic stem cells and the therapeutic
safety of adult stem cells. Studies of our and other groups have evidenced that AFS cells have characteristics similar to pluripotent
cells of the epiblast, since it has been hypothesized that during embryogenesis some cells have migrated from epiblast in AF. To
verify this hypothesis, we investigated the ability of human AFS ceels to form in vitro three-dimensional aggregates, known as
embryoid bodies, widely considered as an optimal starting point for the differentiation of pluripotent stem cells into three germ
layers. Moreover, we have studied transcriptional profiles of genes abundantly and uniquely expressed in human embryonic
stem cells and primordial germ cells as well as the expression of alternatively spliced genes implicated in development and
differentiation and in particular in epigenetic mechanisms. Finally, the results of some preclinical studies carried out by using
AFS as a cellular therapy for stroke in animal models will be discussed.
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