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Adult stem cells are a partially quiescent cell population responsible for natural cell
renewal and are found in many different regions of the body, including the brain, teeth,
bones, muscles, skin, and diverse epithelia, such as the epidermal or intestinal epithelium,
among others. Interestingly, adult stem cell populations share all the instructions to grow
and differentiate to any type of cell of the specific tissue they belong to. These normally
quiescent stem cells can be activated on demand to replenish mature differentiated cell
populations, a process which is driven mainly by signaling cues from its niche, thanks to
the activation of their specific receptors in a timely and fine-tuned manner. One of the
best examples of a very different niche regulation is the radically different turnover rate of
intestinal stem cells with respect to neural stem cells.

When someone evokes the word “cancer”, it can inspire fear and respect for a devas-
tating and rampant disease, and similarly it could give the impression at first glance that it
refers to a unique and singular pathology. However, years of research have made clear that
there are at least as many cancers as tissues in the body, each with its unique characteristics
endowed by the interactions with tissue-specific stromal cells [1]. According to the more
than 40 year-old theory about the emergence of cancers, tumor cells are all derived from
master cells called Cancer Stem Cells (CSCs), which would play a role similar to that of
normal stem cells that are responsible for cell renewal of healthy tissues and organs, in-
cluding self-renewing and differentiation capabilities [2–4]. Therefore, it is understandable
that the research community has focused its efforts in the identification of these CSCs, in
an attempt to cut cancer progression and metastasis at its roots. Even though CSCs have
been postulated as principally responsible for cancer chemoresistance and recurrence, the
interactions of these undifferentiated cancer cells with their surrounding stromal cells are
also critical to understanding the difficulties of designing effective anticancer therapies [5].

Interestingly, tumor initiating CSCs, even when expressing the same cell surface
receptors and being emplaced in the same niches of the normal stem cells, lose their
internal control and grow indefinitely, becoming able to self-sustain differentiation to-
wards endothelial-like vasculature cells and inducing vasculogenesis and angiogenesis
to maintain blood and oxygen supply to the newly created and growing tumor mass [6].
Additionally, these cells acquire resistance to anoikis, allowing them to resist apoptotic
signaling when they detach from their extracellular matrix and infiltrate surrounding tissue
to spread and cause metastases. Surprisingly, despite the plethora of signals and events
constantly changing in these scenarios, when we compare the molecular markers of a
normal stem cell against its malign counterparts (e.g., neural stem cells against glioma
stem-like cells in the brain, or intestinal stem cells against intestinal cancer stem-like cells
in the gut), these are often not as different as could be expected. Moreover, many of the so
far proposed CSC markers are also shared by a great deal of other normal stem cells in the
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body [7]. What then are the molecular marker criteria for defining a cell type as a CSC? Is
there a way to target these cells selectively without compromising other stem cell types in
the body? Those are some fundamental questions in modern oncology. Furthermore, as
research evidence accumulates, it is becoming increasingly clear that some stem cell types
can be quite resistant to transformation, even when they share more than a few characteris-
tics with CSCs. One of the most intriguing cases is that of the dental pulp tissue, where no
carcinogenesis or neoplasms have ever been reported to arise from the stem cells of the
dental pulp [7]. This Special Issue, entitled “Stem and Cancer Stem Cells, Same Pathways
for Different Malignancy”, addresses normal and cancer stem-like cell particularities, as
well as the integration of the different signaling events and cell adaptations occurring
after chemotherapy and radiotherapy treatments, highlighting their resistance to current
treatments and oncogenic transformation.

This stem and cancer stem cell Special Issue welcomes new research advances in order
to try to unravel the complexity of stem cell transformation and cancer stem cell resistance
to current therapies.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Rodrigues, J.; Heinrich, M.A.; Teixeira, L.M.; Prakash, J. 3D In Vitro Model (R)Evolution: Unveiling Tumor–Stroma Interactions.

Trends Cancer 2020. Available online: https://www.cell.com/trends/cancer/abstract/S2405-8033(20)30283-1 (accessed on 29
December 2020). [CrossRef] [PubMed]

2. Lobo, N.A.; Shimono, Y.; Qian, D.; Clarke, M.F. The Biology of Cancer Stem Cells. Annu. Rev. Cell Dev. Biol. 2007, 23, 675–699.
[CrossRef] [PubMed]

3. Tomasson, M.H. Cancer stem cells: A guide for skeptics. J. Cell Biochem. 2009, 106, 745–749. [CrossRef] [PubMed]
4. Hamburger, A.W.; Salmon, S.E. Primary bioassay of human tumor stem cells. Science 1977, 29, 461–463. [CrossRef]
5. Das, M.; Law, S. Role of tumor microenvironment in cancer stem cell chemoresistance and recurrence. Int. J. Biochem. Cell Biol.

2018, 103, 115–124. [CrossRef] [PubMed]
6. Ricci-Vitiani, L.; Pallini, R.; Biffoni, M.; Todaro, M.; Invernici, G.; Cenci, T.; Maira, G.; Parati, E.A.; Stassi, G.; Larocca, L.M.; et al.

Tumour vascularization via endothelial differentiation of glioblastoma stem-like cells. Nature 2010, 468, 824–828. [CrossRef]
[PubMed]

7. Crende, O.; García-Gallastegui, P.; Luzuriaga, J.; Badiola, I.; de la Hoz, C.; Unda, F.; Ibarretxe, G.; Pineda, J.R. Is There Such a
Thing as a Genuine Cancer Stem Cell Marker? Perspectives from the Gut, the Brain and the Dental Pulp. Biology 2020, 27, 9.

https://www.cell.com/trends/cancer/abstract/S2405-8033(20)30283-1
http://doi.org/10.1016/j.trecan.2020.10.009
http://www.ncbi.nlm.nih.gov/pubmed/33218948
http://doi.org/10.1146/annurev.cellbio.22.010305.104154
http://www.ncbi.nlm.nih.gov/pubmed/17645413
http://doi.org/10.1002/jcb.22050
http://www.ncbi.nlm.nih.gov/pubmed/19184979
http://doi.org/10.1126/science.560061
http://doi.org/10.1016/j.biocel.2018.08.011
http://www.ncbi.nlm.nih.gov/pubmed/30153480
http://doi.org/10.1038/nature09557
http://www.ncbi.nlm.nih.gov/pubmed/21102434

	References

