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A commentary on

Somatic stem cells and their dysfunction in endometriosis
by Djokovic D, Calhaz-Jorge C. Front Surg (2015). doi:10.3389/fsurg.2014.00051

It was a pleasure to go through the manuscript by Dusan Djokovic and Carlos Calhaz-Jorge on
somatic stem cells (SSCs) and their dysfunction in the pathogenesis of endometriosis (1). As
EnSCs are adult stem cells comprising of an epithelial stem cells population, mesenchymal stem
cells, and side population stem cells, they are of particular interest being implicated in angiogenesis
and vascularization processes during tissue regeneration, being a steady supply of autologous stem
cells for women and currently being tested in several clinical trials regarding their regenerative and
therapeutic potential (2).

However, although we agree concerning the clarity of the data presented by the authors, we
believe that there is always an association worth mentioning between the role of SSCs regarding
the pathophysiology of endometriosis and the epithelial to mesenchymal transition (EMT) and
mesenchymal to epithelial transition (MET) mechanisms when accumulating data are reviewed
and presented regarding neoplastic and chronic inflammatory conditions such as endometriosis.
A possible crucial connection between EMT and the stem cell niche, in other words the microen-
vironment favoring the disease, possibly all being involved in the pathogenesis of endometriosis is
also a matter of great future investigation worth mentioning.

Indeed, a possible role of EnSCs related to the development of ovarian endometriosis and
ovarian endometrioid carcinoma has been supported by a variety of studies as also suggested by
Mirantes et al. (3). As already known, the endometrium normally deriving from the intermediate
mesoderm, via MET taking place during the development of the urogenital system, could be
prone to return to its original state via EMT, meaning endometrial epithelial cells returning to
their mesenchymal origin and consequently being involved in the pathogenesis of pelvic endo-
metriosis (4).

Epithelial to mesenchymal transition and MET-like processes are involved in the pathogenesis
of endometriosis, as shed menstrual effluent can induce the EMT in mesothelial cells leading to
phosphorylation cascades activation regarding proteins involved in cytoskeletal restructuring
including a filament system transit from cytokeratin to vimentin, intermediate filaments, and

Abbreviations: SSCs, somatic stem cells; EnSCs, endometrial stem cells; EMT, epithelial to mesenchymal transition; MET,
mesenchymal to epithelial transition; eSE, endometrial stromal fibroblasts; eMSCs, endometrial mesenchymal stem cells; EPCs,
endothelial progenitor cells.
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microtubule system remodeling, affecting mesothelial cell shape
and motility, energy metabolism through ATP, and metabolic
activity. Furthermore, the connection between menstrual fac-
tor signals and the cytoskeletal reorganization is regulated by
proteins activated during EMT affecting signal transduction and
gene transcription (5). Moreover, the SP cells, exhibiting high
efflux ability, develop into mesenchymal cell lineages (1), an
expression of EMT activity, whereas menstruation could induce
EMT pathways in endometrial stem cells and their progeny to
migrate, invade, and establish endometriotic lesions through
MET at ectopic sites.

Moreover, concepts like EMT, stem cell niche, and endo-
metriosis pathogenesis need to be further investigated. More
specifically, Barragan et al. in a late study came close to a conclu-
sion that human endometrial stromal fibroblast deriving from
normal resident endometrial mesenchymal stem cells promote
an inflammatory phenotype as they develop progesterone resist-
ance, that is a step toward characterization of the endometrial
stem cell niche, a key element that will play in the future a major
role in better understanding the microenvironment favoring
the disease and will lead us to an in-depth characterization of
the enSCs and subsequently endometriosis (6).

Furthermore, Eggers et al. found in a late study that down-
regulation of microRNA miR-200b is observed in endometriosis
and malignant disease, driving tumor cells toward an invasive
state by enhancing EMT. Interestingly, miR-200b upregulation
may inhibit EMT and invasive growth in endometriosis, con-
sequently affecting proliferation, invasiveness, and stemness
of endometriotic cells by targeting ZEB1, ZEB2, and KLF4.
The authors also demonstrated that cell proliferation and the
stemness-associated side population phenotype were enhanced
following miR-200b transfection. These properties were
possibly attributed to the upregulation of the pluripotency-
associated transcription factor KLF4 and require attention
when considering therapeutic strategies. In conclusion, upreg-
ulation of miR-200b reverses EMT, emerging as a potential
therapeutic approach to inhibit endometriotic cell motility and
invasiveness (7).

Besides the progenitor stem cells residing in the uterus,
mesenchymal stem cells may also travel from the bone marrow
to repopulate the progenitor population as principle source of
endometriosis outside of the peritoneal cavity differentiating into
endometriosis in ectopic locations (1). These cells can differenti-
ate into epithelial cells, consequently demonstrating that cells
of extra uterine origin also regulate the ectopic endometrium
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