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Objectives

The aim of this review Is to explain the current situation of the stem cells (SC) and cancer stem cells (CSC). Regarding stem cells, | want to focus
mainly on the stem cell types, their characteristics and their use In medicine, and regarding cancer stem cells | want to focus on their origin,
characteristics, their role in treatment resistance and how to overcome lIt.

Sten cells e . st

Stem cells are functionally defined as having the capacity their potency.
to self-renew and the ability to generate differentiated l l l l
cells. Also, they have unique properties: '

- Extended life eXpeCtan cy Totipotent Pluripotent Multipotent Oligopotent Unipotent

. . Can differentiate Can differentiate Can differentiate Can differentiate Can differentiate
= CapaCIty tO mOdU Ia.te the Immune SyStem mto any cell, into any cell of the into several into two or more info one cell type
_ Res'stance tO Cel I U|al’ S’[I’GSS include the extra- three embryonic lineages. E.g. lineages. E.g. E.g. satellite
embryonic tissues. germ layers. mesenchymal myeloid stem cell cells
- Regulated by several intrinsic and extrinsic factors E.g. zygote e emoryonic stem cell

from the microenvironment that surround them, know

as stem cell niche.
- Heterogenelty CT* Self-renewing stem cell
- Plasticity -

Adult stem cells (such as hematopoietic or mesenchymal Cell- ECM interaction \ /’ Self renewal

stem cells), are the ones that have given the best results /\ \'/ ‘-‘ —
for tissue regeneration therapies and for treatment of Progenitor Cai it igteraction Blood cel iceu

- - leferentlatlon
various diseases. /1 l\ cells ",

Stem cells/

®on
%= ™
Figure 2. In many tissues, we find a stem cell with lefusmle progenitor
I IVISI i i i i signaling factors

asymmetric cell division capacity that will give rise /’
Apoptosis

to another stem cell and one cell that will initiate (02) ©0:)

differentiation, who Is known as progenitor cell. j l - Q - *
This cell will have to go through a long succession . . . . .

of symmetrical cell divisions before its descendants Slophysical cues:suci ,
become fuIIy differentiated cells. Post-mitotic dlfferentmted cells ::nsslil:z:'::cl:ce, oxigen Quiescence

Figure 3. Key components of stem cell niche and how they regulate the
stem cell properties. ECM, extracellular matrix. Singh et al. 2019

Cancer stem cells
CSC have been identified In many common cancer types, including leukemia, breast cancer, colorectal cancer and brain cancer. These cells are highly
resistant to current therapeutic approaches and are the main reason for cancer recurrence. Tumors are made up of heterogeneous populations of cells
that express different degrees of differentiation and markers, two models were proposed to explain the origin of this tumor heterogeneity: the stochastic
model and the hierarchical model.
To overcome therapy resistance of CSC, new therapies like iImmunotherapy, microRNA regulation and nanotechnology are being tested to target CSC
or specific signal pathways of CSC niche.
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Conclusions
Regenerative medicines market it’s estimated to grow to over 50 billion dollars by 2025
and future researches should focus on: . s .
- Improve the effectiveness and safety of stem cell treatments. .:-, B -
- Understand the physiology of cancer stem cells and everything around them In 2016 el 2025
order to design effective therapies against cancer. -
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Figure 6. Global regenerative medicines market by therapy type in 2016 and a
forecast for 2020 and 2025 (in million U.S dollars). Based on Mikulic 2022.
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