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Peng et al. (2022)

SASPs; EVs Ritschka et al, 2017; Sun
etal, 2022b
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Rehman et al. (2017)

Cell viability|
Proliferative capacity|
Proliferative capacity|

Immunomodulatory dysfunction

Baxandcleaved-caspase3]
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CsCs colon 20(R)}-Rg3 | stemness and EMT]| SNAIL signal axis| Phi et al. (2019b)
colon Rd stemness and EMT| EGFR signal axis| Phi et al. (20192)
colon cK stemness and cancer metastasis|  Nur77-Akt feedforward signaling| Zhang et al. (2022b)
lung RK1/Rg5 EMT] Smad and NF-kB/ERK| Kim et al. (2021)
breast Rg3 stemness and self-renewal | Akt mediated self-renewal | Oh et al. (2019)
skin/liver Rh2 cell growth| AutophagyT; p-catenin| Liu et al. (2015b), Yang et al. (2016)
ovarian Rb1 self-renewal| Wnt/p-catenin| Deng et al. (2017)
LSCs CD34(+) CD38(-) | Rgl proliferation| and cellular SIRT1/TSC21;p16INK4al and hTERT] | Tang et al. (2020a), Tang et al. (2021)
1SCs senescence
MSCs human adipose Rgl proliferationT and adipogenic AdipocytokineT, 1L-17] Xueetal. (2022)
differentiation]
bone marrow Rgl aging| NRE2 and Akt]; GSK-3p Wang et al. (2020b), Wang et al.
phosphorylation | and Wnt| (2021)
bone marrow Rgl osteogenic differentiation] GR/BMP-27 Gu et al. (2016)
bone marrow Rgl oxidative stress-induced apoptosis| | PISK/AktT Hu et al. (2016)
bone marrow Rb1 ‘migration] SDE-1/CXCR axis and PI3K/Akt] Liu et al. (2022b)
bone marrow 20(S)-Rb2 | Dex-induced apoptosis| GPRI201, Ras-ERK1/2] Gao et al. (2015)
human umbilical | Rgl proliferationT and differentiation to | Wnt/p-catenin| and Notch| Xiao et al. (2022)
cord NSCsT
muscle Rb1 oxidative stress and mitochondrial | NF-xB| Dong et al. (2022)
dysfunction|
HSCs Sca-1(+) HSC/ Rgl HSCs aging| SIRT6T, NF-xBJ; SIRTI-FOXO3 and | Chen et al. (2014), Yue et al. (2014),
HPCs SIRT3-SOD2T; oxidative stress| and | Tang etal. (2015), Li etal. (2016), Cai
Wnt/B-cateninT; pl6(INK4a)-Rb and | et al. (2018), Tang et al. (2020b), Zhou
PI9(Arf)-p53-p21(Cip/Wafl)|; p53- | et al. (2020b), Wang et al. (20222)
p21-Rb signal |
NSCs - Rgl aging| Wnt/p-catenin]; Akt/mTOR| Chen et al. (2018), Xiang et al. (2019)
- 20(5)-PPD | proliferation] and differentiation] | cell cycle], autophagy! Chen et al. (2020)
endogenous CK neurogenesis| LXRal Zhou et al. (2020a)

CK, Compound K.
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Rd AIS neuroprotection ‘microglial proteasome activity and sequential Zhang et al.
inflammation| (2016)

Rg3 AL anti-angiogenic PI3K/Akt and ERK1/2 pathways| ‘ Zeng et al. (2014)

Rb1 CKD alleviate kidney dysfunction oxidative stress and inflammation| | Xuetal 2017)

Rgl sports challenge | reduce oxidative damage and inflammation TBA activity| and TNF-a mRNA| and IL-10 Hou et al. (2015)
mRNAT

Rgl exercise induces immune stimulation and reduces skeletal PI6™** and MPO mRNA levels| Lee et al. (2021)
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Epigenetic

DNA Methylation

Histone Modifications

Chromatin Remodeling

Role in stem cells

Controls pluripotency and
differentiation by silencing
lineage-specific genes

Regulates gene expression through
histone acetylation, methylation,
phosphorylation, ete

Modulates chromatin accessibility to
transcription factors, regulating
self-renewal and differentiation

Role in CSCs

Aberrant DNA methylation leads to
self-renewal, tumorigenesis, and
therapy resistance in CSCs

Alterations in histone marks control

CSC plasticity, growth, and therapeutic
resistance

Aberrant remodeling sustains stem-like
properties, enabling CSC survival and
‘metastasis

References

Smith and Meissner (2013), Baylin and
Jones (2016), Li and Sun (2019)

Kouzarides (2007), Berdasco and
Esteller (2010), Kumar et al. (2022)

Wilson and Roberts (2011),
‘Trevino et al. (2021), Chu et al. (2024)

Non-Coding RNAs (miRNAs,
IncRNAs)

Polycomb Repressive Complex (PRC)

Histone Demethylases (KDMs)

MicroRNAs and long non-coding RNAs
regulate stem cell fate and self-renewal

Maintains stem cell identity by silencing
differentiation-associated genes

Histone demethylases regulate the
balance between pluripotency and
differentiation by removing methyl
groups

Dysregulated miRNAs/IncRNAs
contribute to CSC maintenance,
‘metastasis, and drug resistance

PRC components such as EZH2 are
highly expressed in CSCs, promoting an
undifferentiated state

Dysregulated KDMs promote stem-like
features and survival in CSCs

Wang etal. (2010), Iorio and Croce
(2012), Khan etal. (2019)

Wen et al. (2017), Guo et al. (2021),
Parreno et al. (2022)

Mosammaparast and Shi (2010),
Wei et al. (2017), Wang etal. (2021)

Histone Deacetylases (HDACs)

CpG Island Methylator Phenotype
(CIMP)

RNA Methylation (m6A)

Deacetylation of histones keeps
chromatin in a condensed, inactive
state, regulating gene expression

Methylation at CpG islands in promoter
regions affects gene silencing and
differentiation

Modifies mRNA stability, affecting stem
cell pluripotency and lineage
commitment

Overactive HDACs in CSCs suppress
tumor suppressor genes, enhancing
self-renewal and survival

CIMP in CSCs leads to the silencing of
key tumor suppressors, promoting
aggressive tumor phenotypes

Dysregulation of m6A promotes CSC
formation, drug resistance, and tumor
growth

McCool et al. (2007), Jiang et al. (2024)

Barzily-Rokni etal. (2011)

Zhang et al. (2017), Chen et al. (2021),
Wang et al. (2023)






OPS/images/fcell-13-1576258/crossmark.jpg
©

|





OPS/images/fcell-12-1532614/fcell-12-1532614-g003.gif





OPS/images/fcell-12-1532614/fcell-12-1532614-g004.gif
Canonical Wt pathway






OPS/images/back-cover.jpg
Frontiers in
Celland Developmental Biology

Explores the fundamental biological processes
of life, covering intracellular and extracellular
dynamics.

The world's most cited developmental biology
journal, advancing our understanding of the
fundamental processes of lfe. It explores a wide
spectrum of cell and developmental biology.
covering intracellular and extracellular dynamics.

Discover the latest
Research Topics

Frontiersin
Celland Developmenta

Frontiers

Avenue du Tiounal-Fécéral 34
1005 Lausane, Switzerland.
fontiersinorg

Contactus

+41(0121 5101700
fontiersn org/about/contact

& frontiers






OPS/images/fcell-13-1655408/crossmark.jpg
©

|





OPS/images/fcell-13-1655408/fcell-13-1655408-g001.jpg
Plastic

dECM

Plastic

dECM

w/o cells

w/ cells

Pellet Ratio (E vs P) Cell Ratio (E vs P)

Pellet/cell (E vs P)

w)

Relative SOX9 mRNA

Relative ACAN mRNA

Relative COL2AT mRNA

3.0

254

204

1.5

1.04

0.5

0.0

6.0+
55
5.0
4.5
4.0
35
3.0
254
20
154
1.04
05
00

?\65@ &’@l\
*
o






OPS/images/fcell-13-1655408/fcell-13-1655408-g002.jpg
>

Pellet/cell (E vs P) Pellet ratio (E vs P) Cell ratio (E vs P)

Expanded 0

Chondrogenic

N)

24

2]
4]
64
84

104

-124

141

cell

pellet

0
-1.
0
Ll L
-4

)

Canonical Wnt

WNT2 DKK1

WISP2 SFRP4 SFRP1 CTNNB1

WNT2 DKK1 WISP2 SFRP4 SFRP1 CTNNB1

WNT2 DKK1 WISP2 SFRP4 SFRP1 CTNNB1

Plastic dECM
Wit3a -
B-actin E_—_— -

Plastic dECM
Wnt3a W

D

Wnt 5a

B-actin

Wnt 5a

p-actin

Cell ratio (E vs P)

Pellet ratio (E vs P)

Non-canonical Wnt

| WNT4 WNTS5A WNT11 DAAMI NFATC2 CAMK2A

WNT4 WNTSA WNT11 DAAMI NFATC2 CAMK2A

Pellet/cell (E vs P)

Plastic

— -

Plastic

WNT4 WNTSA WNT11 DAAMI NFATC2 CAMK2A

dECM Plastic dECM
- .
B-actin --
dECM Plastic dECM
P wnt 11 e
B-actin S |





OPS/images/fcell-12-1496884/crossmark.jpg
©

|





OPS/images/fcell-12-1496884/fcell-12-1496884-g001.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g006.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g007.gif
e i T, GmaT,






OPS/images/fcell-12-1478757/fcell-12-1478757-g008.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g009.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g002.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g003.gif





OPS/images/fcell-12-1478757/fcell-12-1478757-g004.gif
athansont

Crandroete

M o

HEHHIHIEHIE





OPS/images/fcell-12-1478757/fcell-12-1478757-g005.gif





OPS/images/cover.jpg
& frontiers | Research Topics

External factors influencing
stem cells’ pluripotency,
senescence, and
differentiation






OPS/images/fcell-12-1532614/fcell-12-1532614-g002.gif
Ao

ce

pyraline





OPS/images/fcell-12-1496884/fcell-12-1496884-g007.gif
¢ TE % & &

uuuuuuuuuuuuuu





OPS/images/fcell-12-1496884/fcell-12-1496884-gx001.gif
Human Cardiac Fibrosis Modol

. Stress /ijury
f— i -
pace i [—

PPl — s P23

\Contlnnum
RN poetarm

oMo > t tt ISR
t tt tit e

‘Snapshot of each passage






OPS/images/fcell-12-1532614/crossmark.jpg
©

|





OPS/images/fcell-12-1532614/fcell-12-1532614-g001.gif
“The processof

i | | ereome .
e | |

| | =
|| o S

GLYCATION

GLYCOSYLATION

Detiitan Reguiation

odumimd G eaction






OPS/images/fcell-12-1496884/fcell-12-1496884-g003.gif





OPS/images/fcell-12-1496884/fcell-12-1496884-g004.gif





OPS/images/fcell-12-1496884/fcell-12-1496884-g005.gif





OPS/images/fcell-12-1496884/fcell-12-1496884-g006.gif
Pr——
P}

00 pmotmincas)
B ]

[

¥

0GR motmieate)

: § %

B
4o
“

f——






OPS/images/fcell-12-1496884/fcell-12-1496884-g002.gif





