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/ Abstract \

Cancer remains a complex disease, and conventional therapeutic approaches often fail to achieve a cure. Cell reprogramming has emerged as
a promising approach in cancer management, highlighting the concept of controlling cancer cell plasticity. While cancer is generally considered
irreversible due to genetic mutations, cancer cells can revert to a normal phenotype in certain microenvironments. This phenomenon, known as
cancer reversion, has been observed in various types of cancer.

Skeletal muscle cancer, such as rhabdomyosarcoma (RMS), is a rare but aggressive tumor that primarily affects children and young adults.
Despite advances in treatment, RMS remains a significant clinical challenge, and new therapeutic strategies are needed. Recent studies have
implicated the dysregulation of muscle cell differentiation in RMS development, suggesting that promoting differentiation could be a promising
approach to counteract tumor growth.

Signaling pathways, particularly the phospholipase C (PLC)/protein kinase C (PKC) pathway, play a role in regulating muscle differentiation.
While PLC/PKC signaling is essential for differentiation, distinct PKC isoforms exhibit dual roles in either promoting or repressing myogenesis.
Elucidating the molecular mechanisms underlying cancer reversion in skeletal muscle cells may lead to the identification of novel therapeutic
targets, including the PKC family.

This review highlights the significance of cancer reversion in skeletal muscle and emphasizes the need for further research into the underlying
molecular mechanisms. By understanding how to restore normal cell behavior in cancer cells, researchers may uncover new opportunities for
the development of effective and targeted cancer therapies.
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OVERVIEW OF CANCER REVERSION

Cancer is a multifactorial and complex disease for which
conventional therapeutic approaches often fail to achieve a
cure. Classically, the cancer treatment involves surgery and
the tumor cells destruction with chemotherapy or radiation
or more recently, focusing on activating the patient's immune
system M,
important progress in cell biology and has potential in cancer
management 2. However, although there is an increasing
investigation aiming at optimizing cancer cell reprogramming
so that it can be used as therapy in humans, it remains
technically and ethically challenging to fully apply in clinical
trials. But it establishes an important concept regarding

In that sense, cell reprogramming signifies an

the cancer cell, which is the possibility of managing its
plasticity. Plasticity refers to the cells” skill to acquire diverse
phenotypes through differentiation programs. It is an integral
feature of biological systems that is regulated by changes
in gene expression. However, the cellular plasticity allows
tumor cells to modify their behavior, simplifying their evasion
from terminal differentiation and conferring tumor cells the
ability to change in response to their environment, leading to
increased tumor variety and treatment resistance.

Tumor cells progressively acquire essential biological traits,
known as “hallmarks,” that allow for tumor establishment
and progression®4, These
activation and maintenance of proliferative signals, evasion
of growth-suppressing mechanisms, resistance to cell death,

characteristics include the
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replicative immortality, promotion of angiogenesis, activation
of invasion and metastasis mechanism through disruption
of the Wnt- catenin signaling pathway; also are include the
reprogramming of energy metabolism and immune system
evasion B4, Genomic instability and mutations play a crucial
roleinacquiring these hallmarks, generating genetic variations
responsible for these unique capabilities. Additionally,
inflammation, by introducing bioactive molecules into the
tumor microenvironment, becomes another contributing
factor to tumor development 4. Despite the various causes
and forms of progression of this disease, the different
types of cancer share certain general characteristics such
as uncontrollable cell proliferation and division, and loss
of cellular and molecular architecture 9. Also, the ongoing
investigation of cancer has brought significant observations
such as the constant presence in tumors of a subpopulation
of cells with stem-like properties, known as cancer stem
cells (CSCs)™. This subpopulation of cells is characterized
by enhanced ability to initiate tumor growth, proliferate,
invade, migrate, and resist routine treatments®, Remarkably,
CSCs can transdifferentiate to different cell lineages, to
acquire a more aggressive and therapy-resistant phenotype
Bl This heterogeneity among cancer cells within the same
tumor could be due to genetic changes, environmental
variances, among others. Interestingly, lower in the hierarchy,
differentiated cancer progenitor cells form most of the
cancer cell population and do not generate tumors "%, What
in differentiated cancer
progenitor cells that prevent tumors? The response implies

are the molecular mechanisms

the knowledge of the signaling pathways that underlie the
physiology and the differentiation capacity of the CSCs and
represents potential therapeutic targets ''l. Whatever the
cause of the tumor cellular heterogeneity, the possibilities
of controlling signal transduction mechanisms and their
regulatory points responsible for the presence of different
cell types, make us think about the possibilities of modifying
the aggressive behavior of tumor cells; and they remind us of
those studies whose objective is to restore normal behavior
and eliminate tumoral characteristics. The concept of cancer
reversal is not new'2.

How cells become malignant has concerned scientists for over
a century, and at the same time, they have asked themselves
the opposite question: are cancer cells able to revert their
malignant behavior?. If we start from the basis that cancer
is generally triggered by genetic modifications that cannot
be reversed, such as somatic mutations of oncogenes or
tumor-suppressor genes, then tumorigenesis is considered
irreversible. there are evidences of tumors
without cancer-associated gene mutations '3]; for example,
containing changes in the DNA methylation state and not in

However,

its sequence "4, Moreover, as was mentioned above, actual
scientific evidences demonstrate that cancer is not simply

a genetic disease but rather a complex system, involving a
heterogeneous group of normal and cancer cells, being their
interactions as well as their epigenetic state, fundamental for
the pathogenic process. In agreement, it has been observed
that cancer cells in normal microenvironments or under
certain conditions revert to nonmalignant cells . Certainly,
cancer reversal is a topic that has been under investigation
for a long time. Table 1 summarizes experimental evidence
showing the cancer reversal process.

Table 1. Experimental evidence of cancer reversion.

Tissue Involved Ref.
Ovarian Teratoma [15]
Crown Gall [69]
Testicular Teratoma [70]
Teratocarcinoma Cells Injected Into Blastocysts | [72]
Murine Lung Cancer [73]
Liver Cancer Cells [74]
Human Breast Cells [75]
Human Melanoma Cells [76]
Melanoma cells [77]
Human Colorectal Cancers [24]
Breast Cancer Cells [78]
Hepatocellular Carcinoma [79]
Acute Promyelocytic Leukemia Cells [80]
Rhabdoid Tumors [81]

As already pointed out, evidences indicate that the Interaction
between tumor cell and its microenvironment plays a crucial
role in determining the actions of the tumor and, as observed,
the microenvironment provided what was necessary to
achieve non-malignant cellular behavior ['>166171 |t s relevant
to determine what is the cause, the agent or the mechanism
within that microenvironment that is able to take control of a
tumor and govern its behavior.

The microenvironment is heterogeneous in its cellular
composition; additionally, to cancer cells, there are also no-
tumor cells, secretory proteins, blood vessels that surround
and support the growth of the tumor "8l and the called
extracellular matrix found on the lateral and basal surfaces
of cells, that include insoluble complex of proteins and
carbohydrates ". The exchange or interaction between
the components of the microenvironment is important. So,
tumor cells can modify the nature of the microenvironment,
and conversely, the microenvironment can affect the tumor
behavior 2%, Namely, it has been shown that mechanical
interactions between cancer cells and extracellular matrix
can accelerate neoplastic transformation 2. Also, altering
extracellular matrix structure, through MMP3/stromelysin-1
(Str1), in normal tissues contributes to cancer generation 22,
In consequence, due to the relevant effects of the interaction
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tumor-microenvironment, it is central to elucidate the factors,
signaling pathways or entities involved in such interaction,
not only for the restoration of the malignant phenotype to
normal cell behavior but also to ensure that the reversal lasts
over time.

Cancer reversion implies reprogramming of cancer cells into
normal or normal-like cells. These reverted cells reached a
normal phenotype and also lost malignant behavior. As was
mentioned, genetic alterations are irreversible, but some
attempts to experimentally repair altered gene activity have
been investigated for cancer reversion. For instance, it has
been shown that Adenomatous Polyposis Coli (APC) tumor
suppressor loss is strictly required for the development
of colorectal cancer 23 In agreement, the APC restoration
promotes disease regression in the small and large intestine
and restores homeostasis in the intestinal crypt?4. In addition,
somatic mutations are found in healthy cells throughout
life, and these mutations do not change cell behavior and
accumulate passively 2. This is consistent with evidence
indicating that cancer reversal is possible without the need
to act on the affected genes. Indeed, molecular targets that
can induce cancer reversion without gene restoration were
identified *?. Such as, a methyltransferase was recognized
which depletion converts stem-like colorectal cancer cells into
postmitotic cells and reestablishes normal morphology in
patient-derived colorectal cancer organoids 7. Coincidentally,
studies have shown that the initiation of tumors shows that
normal differentiated cells carrying oncogenic mutations
remain in a nonmalignant condition until they experience
cellular reprogramming and shift to a stem or progenitor-
like state 128 This dedifferentiation, previously mentioned
here or also known as tumor cell plasticity, implies that
tumor cells lose their specialized properties and take on less
differentiated phenotypes reminiscent of early embryonic
development 2. Loss of differentiated state is linked with
increased tumor cell invasiveness, immune system evasion
capacity and drug resistance B%. The differentiation state of
cancer cells has been linked to their potential for proliferation
and ability to metastasize, that is to say, their aggressiveness
B, Moreover, neuroblastoma and breast cancer are two
tumor forms where the tumor cell differentiation concept is
used in the clinical prognostic 2,

Differentiation process is essential during the embryonic
and postnatal development of an organism, as well as in
the renewal and repair of tissues. It is highly regulated by a
combination of intrinsic genetic signals and environmental
factors. In general terms, differentiation denotes the
developmental process whereby cells gradually acquire
more specialized functions, changing the phenotype and
acquiring specific morphological, biochemical and functional
characteristics, establishing differences between cells. This
process was considered as unidirectional, but the information

available in the context of cancer indicates that the cells
can dedifferentiate. The bidirectionality of this process is
irrefutable, and it is the basis for a new prototype of reversal
therapy as an alternative to current cancer treatments.

SKELETAL MUSCLE DIFFERENTIATION AND CANCER

Skeletal muscle comprises approximately 40 - 50% of body
mass 33 but is infrequent that this tissue develop cancer B4,
may be due to its low turnover compared to other highly
proliferative tissues that develop tumors more frequentlyt3>3°l,
In general, the primary tumors developed in skeletal muscle
include rhabdomyosarcoma (RMS) and rhabdomyoma (RM)
137, The secondary skeletal muscle cancer is also rare B4,

Even though we have vast information about this RMS B8],
advances in identifying new therapies have been lacking.
Incomplete understanding of the disrupted molecular
machinery of RMSis crucial reason for the slow advancements.
RMS incidence is nearly four new cases per million children
under the age of 20, without a specific geographical
tendency®. RMS represents the most common pediatric soft
tissue sarcoma and involves a group of cancers that affect
connective and supporting tissues such as muscles, nerves
and blood vessels %41l These tumors are located in the head
and neck region, genitourinary tract, and extremities, can
really occur anywhere in the body, with believed origin in
skeletal muscle due to its myogenic phenotype.

Most cases of RMS are sporadic; however, the disease can be
associated with other syndromes B8, Although still debated,
studies suggest that RMS derives from the mesenchymal cell
lineage, which is typically fated to become skeletal muscle
tissue. The onset of RMS is similar to the development of
skeletal muscle but differs from it in that there is a slowdown
or arrest in normal skeletal muscle development “2. It is
observed that the PAX3-FOXO1 fusion protein is a key
actor arresting myogenic differentiation, which is related to
the RMS cells” proliferation potential #3. Indeed, the PAX3-
FOXO1 fusion protein, resulting from the stable reciprocal
translocation of chromosomes 2 and 13, is a recurrent
chromosomal rearrangement found in RMS ¥31,

Through myogenesis, pluripotent mesodermal precursor cells
commit to the myoblast lineage, proliferate, differentiate,
and fuse into multinucleated myotubes, maturing to form
myofibers. This process is controlled by a family of conserved
basic helix-loop-helix (bHLH) and myogenic regulatory factors
(Mrfs), Myogenic Differentiation 1 (MYOD1), MYF5, MRF4
(MYF6) and Myogenin ¥4, Interestingly, RMS cells express Mrfs,
yet fail to execute terminal muscle differentiation. Generally,
RMS contains MyoD but its transactivation activity has been
compromised; it fails to bind the corresponding target genes
and the cells do not reach the mature state . Numerous
signaling cascades have been involved in the process of non-
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differentiation, all of them agreeing on having MyoD and
myogenin as the central points of the process .,

Onthe other hand, there is some evidence indicating that RMS
can also arise from endothelial progenitors, which suggests a
mechanism for tumors that originate in areas that are devoid
of skeletal muscle tissue (salivary gland, gallbladder, prostate
and bladder) ¥1. This non-muscle origin is explained by the
occurrence of transdifferentiation of endothelial progenitors
into myogenic cells due to hyperactivation of the Sonic
hedgehog signaling in development.

Based on microscopic analysis, two subtypes of this cancer
have been defined or established: alveolar or embryonal
RMSs. These two variants, alveolar and embryonal, are,
respectively, associated with translocations of chromosomes
2 and 13 and deregulation of genes in chromosome region
11p15.5484 The alveolar variant constitutes 20-25% of RMS
diagnoses and is characterized by smaller, rounder cells
similar to pulmonary alveoli. This subtype is more aggressive
than other RMSs. The other variant, embryonal, involves
a heterogeneous population of cells in different stages of
differentiation towards a skeletal muscle phenotype %, This
classification has been further refined by the identification
of ‘fusion positive” RMS (FPRMS) and “fusion negative” RMS
(FNRMS), due alveolar variant usually containing a balanced
chromosomal translocation generating oncogenic PAX3-
FOXO1 or PAX7-FOXO1 fusion transcription factors that are
absentin embryonal RMSP. In addition, as the fusion protein
has biological and clinical effects and not all alveolar RMSs
present a fusion protein (the remaining 20% are classified
as fusion-negative ARMS), the classification as FPRMS or
FNRMS is better accepted. It is important to mention that
although these two variants are the best studied, since 2013,
other subtypes have been recognized, such as pleomorphic
and spindle cell or sclerosing RMS and, new advances in
molecular biology have refined this classification, identifying
novel subtypes such as MYOD1-mutated RMS, VGLL2/NCOA2-
rearranged RMS, and TFCP2-rearranged RMS 552,

In terms of molecular features, the embryonal subtype cells
present nuclear localization of B-catenin in addition to its
classic cytosolic and proximal membrane localization. They
also express high levels of N-cadherin and integrin-a9, both
of which are positively regulated by the Notch pathway. These
molecular characteristics imply more aggressiveness, and the
maintenance of an undifferentiated state within the tumor 3.,
Respect treatment, currently is multimodal, combining
surgery, when feasible, to completely remove the primary
tumor and chemotherapy to control disease spread, even
without evidence of metastasis, because most patients
present with spread cancer cells. Radiotherapy is used
to treat most high and intermediate-risk patients as well.
Chemotherapy and radiotherapy, particularly in children,
may cause complications and low quality of life 18,

Regards Rhabdomyoma, the other tumor type developed in
skeletal muscle, is a benign tumor of myocyte lineage that
represents the most common primary cardiac tumor of youth
and infancy; and in adults is an unusual neoplasia which has
a predilection for the head and neck region 4. In younger
individuals, most cases are associated with the genetic
disorder Tuberous Sclerosis Complex (TSC) 5L

Since the 2010s, various investigations have suggested the
effectiveness of an inhibitor of the mammalian target of
rapamycin(mTOR)calledeverolimustotriggertumorregression
in neonatal patients with cardiac rhabdomyomat®¢=8. Although
those works evidence the rhabdomyoma shrinkage, they do
not fully explain the molecular mechanism underlying tumor
regression, and even less so if malignant cells revert towards
a more normal state. However, everolimus is known to be an
apoptotic agent; therefore, the tumor regression is probably
due to the apoptotic process rather than the restoration of a
normal phenotype.

In the context here descript, muscle cell differentiation,
known as the transition to a mature muscle cell phenotype,
could represent a map showing the various paths that
lead to these pathologies, that is, the knowledge of the
underlying molecular mechanisms and the control points
of the differentiation process, arises as a key events to
counteract uncontrolled tumor proliferation and increase
the possibilities of treatments. For example, the cytokine
interleukin-4 (IL-4) that acts as a myoblast recruitment factor
to induce mature myotubes throughout mammalian muscle
growth B9, is upregulated in RMS, suggesting that the IL-4R
signaling pathway represents a target for avoiding tumor
progression.

Regards muscle differentiation signaling, has been descript a
role of PKC demonstrating that its activity is crucial for the
differentiation process of both C2C12 and mouse primary
myoblasts. Precisely, blocking with specific siRNA, atypical
protein kinase C was involved in the myogenic process,
regulating the cyclin-dependent kinase 5¥%. On the other
hand, due PLC activation results in the production of DAG
and calcium ion through inositol triphosphate release, it is
very likely that also conventional PKC play any role in the
mentioned process, since was evidenced that PLC signaling
is required for the activation of cyclin D3 promoter in C2C12
cells and in differentiation of the murine myoblasts cell line
leads to the up-regulation of cyclin D362, The evidence
supporting the role of the PLC/PKC pathway in skeletal muscle
differentiation " makes it a potential target for studies on
tumor reversion in that tissue. Recently, Milanesi’s group
demonstrated that
and neomycin sulfate (direct or indirect protein kinase
inhibitors) induce differentiation in C2C12 and RMS cells!®3,
Therefore, these data imply that the PLC/PKC pathway
prevents muscle differentiation. In agreement, the calcium-

staurosporine, bisindolylmaleimide,
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regulated classical protein kinase C 3 (PKCB) as a repressor
of myogenesis has been identified 4. The evidence of
Milanesi and Nasipak, is opposite to that suggesting a role
for PKC in muscle differentiation. It should be noted that,
using specific inhibition with siRNA, atypical PKC was involved
in myogenesis, while Milanesi as well as Nasipak involved
conventional PKCs. Regards Faenza’s works, they use
U-73122 inhibitor then they do not inhibit PKC directly; since
it is known that activation of PLC would involve the activation
of classical or conventional PKCs, they suggest that the effects
observed could also involve PKCs. However, PLC inhibition
would not imply the inhibition of PKC, since the existence
of PLC-independent PKC activation mechanisms has been
demonstrated %,  Compatible with these observations, it
has been demonstrated that PKC downregulation results in
increased myogenesis in C2C12 cells as measured by creatine
kinase activity and myogenin expression ¢, Interesting, they
involved PKC alpha.

Other studies, using short hairpin-RNA (shRNA) to specifically
knockdown PKC theta expression in C2C12 cells, reported that
PKC theta regulates myoblast differentiation and fusion ©7,
Perhaps the induction of muscle differentiation observed by
Milanesi et al. may be favored by a potentiation of the atypical
and novel PKCs functions due to classical PKCs inhibition.
The existing evidence strongly suggests that the PKC family
and the molecular events regulated by it are points of interest
for the development of muscle cancer reversal therapies.
In addition, a mechanism of PKC isoforms cross-regulation
seem a logical plausibility and could explain the different
roles of each PKC isoform in muscle differentiation or in
process related to RMS development; for example, using RNA
interference, have established that PKC iota also has a role in
alveolar rhabdomyosarcoma anchorage-independent growth
and tumor-cell proliferation [,

CONCLUSIONS

Despite rapid advances in targeted therapies, high drug
costs, undesirable collateral effects, implying patients with
poor life quality, are concerning aspects of today's cancer
management. In this context, tumor reversion represents an
exciting field of investigation.

Although cancer reversion was first documented over a
century ago and substantial biological evidence has since
been amassed, its underlying mechanisms remain largely
unresolved, and a comprehensive systems-level analysis has
yet to be undertaken.

Cancer cells are frequently undifferentiated, which means
they lose the specialized characteristics of normal cells.
Cellular differentiation, marked by the acquisition of mature
muscle cell characteristics, is pivotal in impeding tumor
growth and enhancing sensitivity to treatments.

Therearetobemany possible mechanismsof cancerreversion,
just as there are many mechanisms of tumorigenesis.
Regards RMS, muscle cell differentiation emerges as a crucial
mechanism to counteract tumor proliferation. Among all the
emerging evidence on this topic, here, we wanted to highlight
the role of intracellular signaling pathways, focusing on the
PLC/PKC signaling pathway, especially the activities of distinct
PKC isoforms, which play dual roles in either promoting
or repressing myogenesis. While atypical PKCs support
differentiation, classical isoforms such as PKCB and PKCa
appear to hinder it. The divergent effects among PKC types,
along with the potential for isoform cross-regulation, position
this kinase family as a promising target for reversing muscle
tumor phenotypes and guiding RMS therapy development.

Advances in emerging technologies have significantly
deepened our understanding of the molecular mechanisms
This
expanded knowledge enables the identification of specific

governing processes such as cell differentiation.
molecular aberrations that hinder the acquisition of a
normal, fully differentiated phenotype. By pinpointing the
signaling pathways and molecular messengers involved, we
can strategically modulate their activity, either by inhibition or
activation, to restore physiological differentiation and achieve
maturation toward a normal cellular phenotype.

Fundings

This research was supported by a grant from CONICET
PIP11220210100761CO and by a grant from the Universidad
Nacional Del Sur; Grant number: PGI24/ZB90. LP, AV, and LM
are researcher members of CONICET.

Acknowledgments

Thermo Fisher Scientific Inc. and MICROLAT S.R.L. Carlos
Pellegrini 755 Piso 9, (1009) Ciudad Autonoma de Buenos
Aires Argentina for supporting our Research.

REFERENCES

1. LiuJC, Ridge JA. What is Cancer?. In: Harken AH, Moore
EE, Editors. Abernathy’s Surgical Secrets 7% edition.
Elsevier, 2018, 307-310.

2. Gongl,YanQ,Zhangy, etal.Cancer cellreprogramming:
a promising therapy converting malignancy to
benignity[J]. Cancer Commun, 2019, 39(48): 1-13.

3. Hanahan D, Weinberg RA. The hallmarks of cancer[]].
Cell, 2000, 100(1):57-70.

4. Hanahan D, Weinberg RA. Hallmarks of cancer: the next
generation[J]. Cell, 2011, 144(5).:646-74.

5. Smith MT, Guyton KZ, Kleinstreuer N, et al. The Key
Characteristics of Carcinogens: Relationship to the

Open Access, Volume 13, 2025

Page -5


https://www.researchgate.net/publication/323110805_Abernathy%27s_Surgical_Secrets_Seventh_Edition
https://www.researchgate.net/publication/323110805_Abernathy%27s_Surgical_Secrets_Seventh_Edition
https://www.researchgate.net/publication/323110805_Abernathy%27s_Surgical_Secrets_Seventh_Edition
https://pubmed.ncbi.nlm.nih.gov/31464654/
https://pubmed.ncbi.nlm.nih.gov/31464654/
https://pubmed.ncbi.nlm.nih.gov/31464654/
https://pubmed.ncbi.nlm.nih.gov/10647931/
https://pubmed.ncbi.nlm.nih.gov/10647931/
https://pubmed.ncbi.nlm.nih.gov/21376230/
https://pubmed.ncbi.nlm.nih.gov/21376230/
https://pubmed.ncbi.nlm.nih.gov/32152214/
https://pubmed.ncbi.nlm.nih.gov/32152214/

Andrea Vasconsuelo

Directive Publications

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hallmarks of Cancer, Relevant Biomarkers, and Assays
to Measure Them([J]. Cancer Epidemiol Biomarkers Prev,
2020, 29(10):1887-1903.

Kenny PA, Bissell M J. Tumor reversion: correction of
malignant behavior by microenvironmental cues[]]. Int
J Cancer, 2003, 107: 688-695.

Reya T, Morrison §J, Clarke MF, et al. Stem cells, cancer,
and cancer stem cells[J]. Nature, 2001, 414:105-111.

Batlle E, Clevers H. Cancer stem cells revisited[J]. Nat
Med, 2017, 23, 1124-1134.

Gupta PB, Pastushenko |, Skibinski A, et al. Phenotypic
plasticity: Driver of cancer initiation, progression, and
therapy resistance[J]. Cell Stem Cell, 2019, 24,65-78.

Meacham CE, Morrison SJ. Tumour heterogeneity and
cancer cell plasticity[J]. Nature, 2013, 501(7467): 328-
337.

Jin X, Jin X, Kim H. Cancer stem cells and differentiation
therapy[J]. Tumor Biology, 2017,39(10): 2-11.

PowersS, Pollack RE. Inducing stable reversionto achieve
cancer controlfJ]l. Nat Rev Cancer, 2016, 16,266-270.

Versteeg R. Tumours outside the mutation box[J].
Nature, 2014, 506,438-439.

Vaux DL. In defense of the somatic mutation theory of
cancer[J]. BioEssays, 2011, 33,341-343.

Askanazy M. Die Teratome nach ihrem Bauy,
ihrem Verlauf, ihrer Genese und im Vergleich zum
experimentellen Teratoid [J]]. Verhandl Dtsch Pathol

Gesellsch, 1907, 11, 39-82.

Proietti S, Cucina A, Pensotti A, et al. Tumor reversion
and embryo morphogenetic factors[J]. Semin Cancer

Biol, 2020, 79, 83-90.

Arnold JT, Lessey B, Seppala M, et al. Effect of normal
endometrial stroma on growth and differentiation in
Ishikawa endometrial adenocarcinoma cells[J]. Cancer
Res, 2002 ,62, 79-88.

Ansell SM, Vonderheide RH. Cellular composition of the
tumor microenvironment[J]. Am Soc Clin Oncol Educ,
2013, 33, e91-e97.

Cheng N, Yao H, Reid LM. Hepatic Stem Cells: Lineage
Biology and Pluripotency. In: Atala A, Lanza R, Thomson

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

JA, Nerem RM Editors. Principles of Regenerative
Medicine. Academic Press, 2008, 20: 344-384.

Tripathi A, Kashyap A, Tripathi G, et al. Tumor reversion:
A dream or a reality[J]. Biomark Res, 2021, 9 (31): 1-27.

Paszek MJ, Zahir N, Johnson KR, et al. Tensional
homeostasis and the malignant phenotype[]]. Cancer
Cell, 2005, 8, 241-254.

Sternlicht MD, Lochter A, Sympson (], et al. The stromal
proteinase MMP3/stromelysin-1 promotes mammary
carcinogenesis[J]. Cell, 1999, 98,137-146.

Brannon AR, Vakiani E, Sylvester BE, et al. Comparative
sequencing analysis reveals high genomic concordance
between matched primary and metastatic colorectal
cancer lesions[]]. Genome Biol, 2014, 15, (8), 454 - 464.

Dow LE, O'Rourke KP, Simon J, et al. Apc Restoration
Promotes Cellular Differentiation and Reestablishes
Crypt Homeostasis in Colorectal Cancer[]]. Cell, 2015,
161(7):1539-1552.

Martincorena |, Raine KM, Gerstung et al. Universal
Patterns of Selection in Cancer and Somatic Tissues[J].
Cell, 2017, 71(5):1029-1041.

Tuynder M, Fiucci G, Prieur S, et al. Translationally
controlled tumor proteinis a target of tumor reversion[J].
Proc Natl Acad Sci USA 2004, 101, 15364-15369.

Lee S, Lee C, Hwang CY, et al. Network inference analysis
identifies SETDB1 as a key regulator for reverting
colorectal cancer cells into differentiated normal-like
cells[J]. Mol Cancer Res, 2020, 18(1): 118-129.

Kaufman CK, Mosimann C, Fan ZP, et al. zebrafish
melanoma model reveals emergence of neural crest
identity during melanoma initiation[J]. Science, 2016,
351(6272):1-24.

Friedmann-Morvinski D, Verma IM. Dedifferentiation
and reprogramming: origins of cancer stem cells[J].
EMBO Rep, 2014, 15:244-53.

LiJ, Stanger BZ. How Tumor Cell Dedifferentiation Drives
Immune Evasion and Resistance to Immunotherapy[J].
Cancer Res, 2020, 80(19):4037-4041.

Clevers H. The cancer stem cell: premises, promises and
challenges[J]. Nat Med 2011, 17:313-319.

Jogi A, Vaapil M, Johansson M, et al. Cancer cell

Open Access, Volume 13, 2025

Page - 6


https://pubmed.ncbi.nlm.nih.gov/32152214/
https://pubmed.ncbi.nlm.nih.gov/32152214/
https://pubmed.ncbi.nlm.nih.gov/32152214/
https://pubmed.ncbi.nlm.nih.gov/14566816/
https://pubmed.ncbi.nlm.nih.gov/14566816/
https://pubmed.ncbi.nlm.nih.gov/14566816/
https://pubmed.ncbi.nlm.nih.gov/11689955/
https://pubmed.ncbi.nlm.nih.gov/11689955/
https://pubmed.ncbi.nlm.nih.gov/28985214/
https://pubmed.ncbi.nlm.nih.gov/28985214/
https://pubmed.ncbi.nlm.nih.gov/30554963/
https://pubmed.ncbi.nlm.nih.gov/30554963/
https://pubmed.ncbi.nlm.nih.gov/30554963/
https://pubmed.ncbi.nlm.nih.gov/24048065/
https://pubmed.ncbi.nlm.nih.gov/24048065/
https://pubmed.ncbi.nlm.nih.gov/24048065/
https://pubmed.ncbi.nlm.nih.gov/29072131/
https://pubmed.ncbi.nlm.nih.gov/29072131/
https://pubmed.ncbi.nlm.nih.gov/27458638/
https://pubmed.ncbi.nlm.nih.gov/27458638/
https://pubmed.ncbi.nlm.nih.gov/24553138/
https://pubmed.ncbi.nlm.nih.gov/24553138/
https://pubmed.ncbi.nlm.nih.gov/21503936/
https://pubmed.ncbi.nlm.nih.gov/21503936/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11217308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11217308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11217308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11217308/
https://pubmed.ncbi.nlm.nih.gov/32920125/
https://pubmed.ncbi.nlm.nih.gov/32920125/
https://pubmed.ncbi.nlm.nih.gov/32920125/
https://pubmed.ncbi.nlm.nih.gov/11782363/
https://pubmed.ncbi.nlm.nih.gov/11782363/
https://pubmed.ncbi.nlm.nih.gov/11782363/
https://pubmed.ncbi.nlm.nih.gov/11782363/
https://pubmed.ncbi.nlm.nih.gov/23714465/
https://pubmed.ncbi.nlm.nih.gov/23714465/
https://pubmed.ncbi.nlm.nih.gov/23714465/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3698935/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3698935/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3698935/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3698935/
https://pubmed.ncbi.nlm.nih.gov/33958005/
https://pubmed.ncbi.nlm.nih.gov/33958005/
https://pubmed.ncbi.nlm.nih.gov/16169468/
https://pubmed.ncbi.nlm.nih.gov/16169468/
https://pubmed.ncbi.nlm.nih.gov/16169468/
https://pubmed.ncbi.nlm.nih.gov/10428026/
https://pubmed.ncbi.nlm.nih.gov/10428026/
https://pubmed.ncbi.nlm.nih.gov/10428026/
https://pubmed.ncbi.nlm.nih.gov/25164765/
https://pubmed.ncbi.nlm.nih.gov/25164765/
https://pubmed.ncbi.nlm.nih.gov/25164765/
https://pubmed.ncbi.nlm.nih.gov/25164765/
https://pubmed.ncbi.nlm.nih.gov/26091037/
https://pubmed.ncbi.nlm.nih.gov/26091037/
https://pubmed.ncbi.nlm.nih.gov/26091037/
https://pubmed.ncbi.nlm.nih.gov/26091037/
https://pubmed.ncbi.nlm.nih.gov/29056346/
https://pubmed.ncbi.nlm.nih.gov/29056346/
https://pubmed.ncbi.nlm.nih.gov/29056346/
https://pubmed.ncbi.nlm.nih.gov/15489264/
https://pubmed.ncbi.nlm.nih.gov/15489264/
https://pubmed.ncbi.nlm.nih.gov/15489264/
https://pubmed.ncbi.nlm.nih.gov/31896605/
https://pubmed.ncbi.nlm.nih.gov/31896605/
https://pubmed.ncbi.nlm.nih.gov/31896605/
https://pubmed.ncbi.nlm.nih.gov/31896605/
https://pubmed.ncbi.nlm.nih.gov/26823433/
https://pubmed.ncbi.nlm.nih.gov/26823433/
https://pubmed.ncbi.nlm.nih.gov/26823433/
https://pubmed.ncbi.nlm.nih.gov/26823433/
https://pubmed.ncbi.nlm.nih.gov/24531722/
https://pubmed.ncbi.nlm.nih.gov/24531722/
https://pubmed.ncbi.nlm.nih.gov/24531722/
https://pubmed.ncbi.nlm.nih.gov/32554552/
https://pubmed.ncbi.nlm.nih.gov/32554552/
https://pubmed.ncbi.nlm.nih.gov/32554552/
https://pubmed.ncbi.nlm.nih.gov/21386835/
https://pubmed.ncbi.nlm.nih.gov/21386835/
https://pubmed.ncbi.nlm.nih.gov/22376239/

Andrea Vasconsuelo

Directive Publications

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

differentiation heterogeneity and aggressive behavior
in solid tumors[J]. Ups ] Med Sci, 2012, 117(2):217-24.

Frontera WR, Ochala J. Skeletal Muscle: A Brief Review
of Structure and Function[J]. Calcif Tissue Int, 2015,
96:183-195.

Kump DS. Mechanisms Underlying the Rarity of Skeletal
Muscle Cancers[J]. Int] Mol Sci, 2024, 25(12):6480.

role
2015,

Tomasetti C, Vogelstein B. Cancer risk:

of environment—response[]]. Science,

347(6223):729-31.

Parlakian A, Gomaa |, Solly S, et al. Skeletal muscle
phenotypically converts and selectively inhibits
metastatic cells in mice[J]. PLoS ONE, 2010, 5, €9299.

Kohashi K, Kinoshita I, Oda Y. Soft Tissue Special Issue:
Skeletal Muscle Tumors: A Clinicopathological Review
[J]. Head Neck Pathol, 2020, 14:12-20.

Kaseb H, Kuhn |, DP, et al
Rhabdomyosarcomaln: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK507721/

Gasalberti

De Jesus FC, Rocio CC, Roberto RL, et al
Rhabdomyosarcoma, 7 years’ experience at the National
Institute of Pediatrics[J]. Gaceta Mexicana De Oncologia,

2010, 9(5):198-207.

Leiner J, Le Loarer F. The current landscape of
rhabdomyosarcomas: an update[]J]. Virchows Arch,
2020, 476: 97-108.

Dangoor A, Seddon B, Gerrand C, et al. UK guidelines
for the management of soft tissue sarcomas[J]. Clin
Sarcoma Res, 2016, 6:20.

Kashi VP, Hatley ME, Galindo RL. Probing for a deeper
understanding of rhabdomyosarcoma: Insights from
complementary model systems[]]. Nat Rev Cancer,
2015, 15:426-439.

Linardic CM. PAX3-FOXO1 fusion gene in
rhabdomyosarcomalJ]. Cancer Lett, 2008, 18, 270(1):10-
18.

Buckingham M, Rigby PW. Gene regulatory networks and
transcriptional mechanisms that control myogenesis[J].

Dev Cell, 2014, 28:225-238.

Kumar S, Perlman E, Harris CA, et al. Myogenin

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

is a specific marker for rhabdomyosarcoma: an
immunohistochemical study in paraffin-embedded
tissues[J]. Mod Pathol, 2000, 13(9):988-993.

Keller C, Guttridge DC. Mechanisms of impaired
differentiation in rhabdomyosarcomalJ]. FEBS J, 2013,
280(17):4323-4334.

Drummond CJ, Hanna JA, Garcia MR, et al. Hedgehog
Pathway Drives Fusion-Negative Rhabdomyosarcoma
Initiated From Non-myogenic Endothelial Progenitors[J].
Cancer Cell, 2018, 8, 33(1):108-124.e5.

LohWE]r,ScrableHJ, LivanosE, etal. Humanchromosome
11 contains two different growth suppressor genes for
embryonal rhabdomyosarcomalJ]. Proc Natl Acad Sci
USA, 1992, 89(5):1755-1759.

Barr FG. Gene fusions involving PAX and FOX family
members in alveolar rhabdomyosarcoma[J]. Oncogene,
2001, 20:5736-5746.

Skapek  SX, Gupta AA, et al
Rhabdomyosarcomal[J]. Nat Rev Dis Primers, 2019, 7,
5(1):1 - 48.

Ferrari A,

Fletcher CD, Bridge J, Hogendoorn PC, et al. WHO
Classification of Tumours of Soft Tissue and Bone. IARC

Press: Lyon, France, 2013; ISBN 978-92-832-2434-1.

Ziemba B, Lukow K. Molecular Targets in Alveolar
Rhabdomyosarcoma: A Narrative Review of Progress
and Pitfalls[J]. Int ] Mol Sci, 2025, 26(11):5204.

Fontana AM. El papel de la via Notch en

Rabdomiosarcoma. 2013. Doctoral Thesis.

Kapadia SB, Meis JM, Frisman DM, et al. Adult
rhabdomyoma of the head and neck: a clinicopathologic
and immunophenotypic study[J]. Hum Pathol, 1993,24,
608-617.

Sciacca P, Giacchi V, Mattia C, et al. Rhabdomyomas
and tuberous sclerosis complex: our experience in 33
cases[J]. BMC Cardiovasc Disord, 2014, 14:66.

Demir HA, Ekici F, Erdem AY, et al. Everolimus: a
challenging drug in the treatment of multifocal
inoperable cardiac rhabdomyomalJ]. Pediatrics, 2012,
130:e243-e247.

Hoshal SG, Samuel BP, Schneider JR, et al. Regression
of massive cardiac rhabdomyoma on everolimus
therapy[]]. Pediatr Int, 2016, 58:397-399.

Open Access, Volume 13, 2025

Page -7


https://pubmed.ncbi.nlm.nih.gov/22376239/
https://pubmed.ncbi.nlm.nih.gov/22376239/
https://pubmed.ncbi.nlm.nih.gov/25294644/
https://pubmed.ncbi.nlm.nih.gov/25294644/
https://pubmed.ncbi.nlm.nih.gov/25294644/
https://pubmed.ncbi.nlm.nih.gov/38928185/
https://pubmed.ncbi.nlm.nih.gov/38928185/
https://pubmed.ncbi.nlm.nih.gov/25678653/
https://pubmed.ncbi.nlm.nih.gov/25678653/
https://pubmed.ncbi.nlm.nih.gov/25678653/
https://pubmed.ncbi.nlm.nih.gov/20174581/
https://pubmed.ncbi.nlm.nih.gov/20174581/
https://pubmed.ncbi.nlm.nih.gov/20174581/
https://pubmed.ncbi.nlm.nih.gov/31950473/
https://pubmed.ncbi.nlm.nih.gov/31950473/
https://pubmed.ncbi.nlm.nih.gov/31950473/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://www.ncbi.nlm.nih.gov/books/NBK507721/
https://pubmed.ncbi.nlm.nih.gov/31696361/
https://pubmed.ncbi.nlm.nih.gov/31696361/
https://pubmed.ncbi.nlm.nih.gov/31696361/
https://pubmed.ncbi.nlm.nih.gov/27891213/
https://pubmed.ncbi.nlm.nih.gov/27891213/
https://pubmed.ncbi.nlm.nih.gov/27891213/
https://pubmed.ncbi.nlm.nih.gov/26105539/
https://pubmed.ncbi.nlm.nih.gov/26105539/
https://pubmed.ncbi.nlm.nih.gov/26105539/
https://pubmed.ncbi.nlm.nih.gov/26105539/
https://pubmed.ncbi.nlm.nih.gov/18457914/
https://pubmed.ncbi.nlm.nih.gov/18457914/
https://pubmed.ncbi.nlm.nih.gov/18457914/
https://pubmed.ncbi.nlm.nih.gov/24525185/
https://pubmed.ncbi.nlm.nih.gov/24525185/
https://pubmed.ncbi.nlm.nih.gov/24525185/
https://pubmed.ncbi.nlm.nih.gov/11007039/
https://pubmed.ncbi.nlm.nih.gov/11007039/
https://pubmed.ncbi.nlm.nih.gov/11007039/
https://pubmed.ncbi.nlm.nih.gov/11007039/
https://pubmed.ncbi.nlm.nih.gov/23822136/
https://pubmed.ncbi.nlm.nih.gov/23822136/
https://pubmed.ncbi.nlm.nih.gov/23822136/
https://pubmed.ncbi.nlm.nih.gov/29316425/
https://pubmed.ncbi.nlm.nih.gov/29316425/
https://pubmed.ncbi.nlm.nih.gov/29316425/
https://pubmed.ncbi.nlm.nih.gov/29316425/
https://pubmed.ncbi.nlm.nih.gov/1347425/
https://pubmed.ncbi.nlm.nih.gov/1347425/
https://pubmed.ncbi.nlm.nih.gov/1347425/
https://pubmed.ncbi.nlm.nih.gov/1347425/
https://pubmed.ncbi.nlm.nih.gov/11607823/
https://pubmed.ncbi.nlm.nih.gov/11607823/
https://pubmed.ncbi.nlm.nih.gov/11607823/
https://pubmed.ncbi.nlm.nih.gov/30617281/
https://pubmed.ncbi.nlm.nih.gov/30617281/
https://pubmed.ncbi.nlm.nih.gov/30617281/
https://pubmed.ncbi.nlm.nih.gov/24378391/
https://pubmed.ncbi.nlm.nih.gov/24378391/
https://pubmed.ncbi.nlm.nih.gov/24378391/
https://pubmed.ncbi.nlm.nih.gov/40508013/
https://pubmed.ncbi.nlm.nih.gov/40508013/
https://pubmed.ncbi.nlm.nih.gov/40508013/
https://diposit.ub.edu/dspace/bitstream/2445/46246/1/AMF_TESIS.pdf
https://diposit.ub.edu/dspace/bitstream/2445/46246/1/AMF_TESIS.pdf
https://pubmed.ncbi.nlm.nih.gov/8505039/
https://pubmed.ncbi.nlm.nih.gov/8505039/
https://pubmed.ncbi.nlm.nih.gov/8505039/
https://pubmed.ncbi.nlm.nih.gov/8505039/
https://pubmed.ncbi.nlm.nih.gov/24884933/
https://pubmed.ncbi.nlm.nih.gov/24884933/
https://pubmed.ncbi.nlm.nih.gov/24884933/
https://pubmed.ncbi.nlm.nih.gov/22732179/
https://pubmed.ncbi.nlm.nih.gov/22732179/
https://pubmed.ncbi.nlm.nih.gov/22732179/
https://pubmed.ncbi.nlm.nih.gov/22732179/
https://pubmed.ncbi.nlm.nih.gov/26710725/
https://pubmed.ncbi.nlm.nih.gov/26710725/
https://pubmed.ncbi.nlm.nih.gov/26710725/

Andrea Vasconsuelo

Directive Publications

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Goyer |, Dahdah N, Major P, et al. Use of mTOR inhibitor
everolimus in three neonates for treatment of tumors
associated with tuberous sclerosis complex[]]. Pediatr
Neurol, 2015, 52:450-453.

Horsley V, Jansen KM, Mills ST, et al. IL-4 acts as a
myoblast recruitment factor during mammalian muscle
growth[J]. Cell, 2003, 113:483-494.

De Thonel A, Ferraris SE, Pallari HM, et al. Protein
kinase Czeta regulates Cdk5/p25 signaling during
myogenesis[J]. Mol Biol Cell, 2010, 21(8):1423-1434.

Faenza |, Ramazzotti G, Bavelloni A, et al. Inositide-
dependent phospholipase C signaling mimics insulin
in skeletal muscle differentiation by affecting specific
regions of the cyclin D3 promoter[J]. Endocrinology,
2007, 148(3):1108-1117.

Cenciarelli C, De Santa F, Puri PL, et al. 1999 Critical role
played by cyclin D3 in the MyoD-mediated arrest of cell
cycle during myoblast differentiation[J]. Mol Cell Biol,
19:5203-5217.

MilanesiL, Vasconsuelo A, Pronsato L, et al. Indole Family
and Neomycin Sulfate: Inductors of Differentiation in
C2C12 and RD cell Lines[J]. Journal of Cellular Signaling,
2024, 30, 5(4):195-207.

Nasipak,B.,Padilla-Benavides, T.,Green,K.etal. Opposing
calcium-dependent signalling pathways control skeletal
muscle differentiation by regulating a chromatin
remodelling enzyme[]]. Nat Commun, 2015, 6, 7441.

Tong G, Meng Y, Hao S, et al. Parathyroid Hormone
Activates Phospholipase C (PLC)-Independent Protein
Kinase C Signaling Pathway via Protein Kinase A (PKA)-
Dependent Mechanism: A New Defined Signaling Route
Would Induce Alternative Consideration to Previous
Conceptions[J]. Med Sci Monit, 2017, 23:1896-1906.

Goel HL, Dey CS. PKC-regulated myogenesis is associated
with increased tyrosine phosphorylation of FAK, Cas,
and paxillin, formation of Cas-CRK complex, and JNK

activation[J]]. Differentiation 2002, 70(6):257-271.

Marino JS, Hinds TD Jr, Potter RA, et al. Suppression
of protein kinase C theta contributes to enhanced
myogenesis in vitro via IRST and ERK1/2
phosphorylation[J]. BMC Cell Biol, 2013, 21,14:39.

Kikuchi K, Soundararajan A, Zarzabal L. et al. Protein
kinase C iota as a therapeutic target in alveolar
rhabdomyosarcomalJ]. Oncogene 32, 2013, 286-295.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Braun AC. Recovery of tumor cells from effects of the
tumor-inducing principle in crown gall[J]. Science, 1951,
113:651-653.

Pierce GB, Dixon FJ, Jr. Testicular teratomas. I.
Demonstration of teratogenesis by metamorphosis of

multipotential cells[J]. Cancer, 1959, 12:573-583.

Mintz B, Illmensee K. Normal genetically mosaic mice
produced from malignant teratocarcinoma cells[J]. Proc
Natl Acad Sci USA 72, 1975, 3585-3589.

Biava PM, Fiorito A, Negro C, et al. Effects of treatment
with embryonic and uterine tissue homogenates on
Lewis lung carcinoma development[J]. Cancer Lett,
1988, 41:265-270.

Coleman WB, Wennerberg AE, Smith GJ, et al. Regulation
of the differentiation of diploid and some aneuploid
rat liver epithelial (stemlike) cells by the hepatic
microenvironment[J]. AmJ Pathol, 1993, 142:1373-1382.

Weaver VM, Petersen OW, Wang F, et al. Reversion of
the malignant phenotype of human breast cells in three-
dimensional culture and in vivo by integrin blocking
antibodies[J]. J Cell Biol, 1997, 137:231-245.

Lee LM, Seftor EA, Bonde G, et al. The fate of human
malignant melanoma cells transplanted into zebrafish
embryos: Assessment of migration and cell division
in the absence of tumor formation[J]. Dev Dyn 2005,
233:1560-1570.

Costa FF, A Seftor E, Bischof JM, et al. Epigenetically
reprogramming metastatic tumor
embryonic microenvironment[J]. Epigenomics, 2009,
1:387-398.

cells with an

Proietti S, Cucina A, Pensotti A, et al. Active Fraction
from Embryo Fish Extracts Induces Reversion of the
Malignant Invasive Phenotype in Breast Cancer through
Down-regulation of TCTP and Modulation of E-cadherin/
B-catenin Pathwayf[J]. Int ) Mol Sci, 2019, 20:2151.

Cheng Z, He Z, Cai Y. et al. Conversion of hepatoma cells
to hepatocyte-like cells by defined hepatocyte nuclear
factors[J]. Cell Res 29, 2019, 124-135.

Shin D, Cho KH. Critical transition and reversion of
tumorigenesis[J]. Exp Mol Med 55, 2023, 692-705.

Radko-Juettner S, Yue H, Myers JA, et al. Targeting DCAF5
suppresses SMARCB1-mutant cancer by stabilizing SWI/
SNF[J]. Nature, 2024, 628, 8007:442-449.

Open Access, Volume 13, 2025

Page - 8


https://pubmed.ncbi.nlm.nih.gov/25682485/
https://pubmed.ncbi.nlm.nih.gov/25682485/
https://pubmed.ncbi.nlm.nih.gov/25682485/
https://pubmed.ncbi.nlm.nih.gov/25682485/
https://pubmed.ncbi.nlm.nih.gov/12757709/
https://pubmed.ncbi.nlm.nih.gov/12757709/
https://pubmed.ncbi.nlm.nih.gov/12757709/
https://pubmed.ncbi.nlm.nih.gov/20200223/
https://pubmed.ncbi.nlm.nih.gov/20200223/
https://pubmed.ncbi.nlm.nih.gov/20200223/
https://pubmed.ncbi.nlm.nih.gov/17122077/
https://pubmed.ncbi.nlm.nih.gov/17122077/
https://pubmed.ncbi.nlm.nih.gov/17122077/
https://pubmed.ncbi.nlm.nih.gov/17122077/
https://pubmed.ncbi.nlm.nih.gov/17122077/
https://pubmed.ncbi.nlm.nih.gov/10373569/
https://pubmed.ncbi.nlm.nih.gov/10373569/
https://pubmed.ncbi.nlm.nih.gov/10373569/
https://pubmed.ncbi.nlm.nih.gov/10373569/
https://bicyt.conicet.gov.ar/fichas/produccion/12158537
https://bicyt.conicet.gov.ar/fichas/produccion/12158537
https://bicyt.conicet.gov.ar/fichas/produccion/12158537
https://bicyt.conicet.gov.ar/fichas/produccion/12158537
https://pubmed.ncbi.nlm.nih.gov/26081415/
https://pubmed.ncbi.nlm.nih.gov/26081415/
https://pubmed.ncbi.nlm.nih.gov/26081415/
https://pubmed.ncbi.nlm.nih.gov/26081415/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pubmed.ncbi.nlm.nih.gov/28424452/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4659753/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4659753/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4659753/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4659753/
https://pubmed.ncbi.nlm.nih.gov/24053798/
https://pubmed.ncbi.nlm.nih.gov/24053798/
https://pubmed.ncbi.nlm.nih.gov/24053798/
https://pubmed.ncbi.nlm.nih.gov/24053798/
https://pubmed.ncbi.nlm.nih.gov/22349825/
https://pubmed.ncbi.nlm.nih.gov/22349825/
https://pubmed.ncbi.nlm.nih.gov/22349825/
https://pmc.ncbi.nlm.nih.gov/articles/PMC431157/
https://pmc.ncbi.nlm.nih.gov/articles/PMC431157/
https://pmc.ncbi.nlm.nih.gov/articles/PMC431157/
https://pubmed.ncbi.nlm.nih.gov/13652104/
https://pubmed.ncbi.nlm.nih.gov/13652104/
https://pubmed.ncbi.nlm.nih.gov/13652104/
https://pubmed.ncbi.nlm.nih.gov/1059147/
https://pubmed.ncbi.nlm.nih.gov/1059147/
https://pubmed.ncbi.nlm.nih.gov/1059147/
https://pubmed.ncbi.nlm.nih.gov/3409205/
https://pubmed.ncbi.nlm.nih.gov/3409205/
https://pubmed.ncbi.nlm.nih.gov/3409205/
https://pubmed.ncbi.nlm.nih.gov/3409205/
https://pubmed.ncbi.nlm.nih.gov/8494041/
https://pubmed.ncbi.nlm.nih.gov/8494041/
https://pubmed.ncbi.nlm.nih.gov/8494041/
https://pubmed.ncbi.nlm.nih.gov/8494041/
https://pubmed.ncbi.nlm.nih.gov/9105051/
https://pubmed.ncbi.nlm.nih.gov/9105051/
https://pubmed.ncbi.nlm.nih.gov/9105051/
https://pubmed.ncbi.nlm.nih.gov/9105051/
https://pubmed.ncbi.nlm.nih.gov/15968639/
https://pubmed.ncbi.nlm.nih.gov/15968639/
https://pubmed.ncbi.nlm.nih.gov/15968639/
https://pubmed.ncbi.nlm.nih.gov/15968639/
https://pubmed.ncbi.nlm.nih.gov/15968639/
https://pubmed.ncbi.nlm.nih.gov/20495621/
https://pubmed.ncbi.nlm.nih.gov/20495621/
https://pubmed.ncbi.nlm.nih.gov/20495621/
https://pubmed.ncbi.nlm.nih.gov/20495621/
https://pubmed.ncbi.nlm.nih.gov/31052313/
https://pubmed.ncbi.nlm.nih.gov/31052313/
https://pubmed.ncbi.nlm.nih.gov/31052313/
https://pubmed.ncbi.nlm.nih.gov/31052313/
https://pubmed.ncbi.nlm.nih.gov/31052313/
https://pubmed.ncbi.nlm.nih.gov/30560924/
https://pubmed.ncbi.nlm.nih.gov/30560924/
https://pubmed.ncbi.nlm.nih.gov/30560924/
https://pubmed.ncbi.nlm.nih.gov/37009794/
https://pubmed.ncbi.nlm.nih.gov/37009794/
https://pubmed.ncbi.nlm.nih.gov/38538798/
https://pubmed.ncbi.nlm.nih.gov/38538798/
https://pubmed.ncbi.nlm.nih.gov/38538798/

	Title
	Abstract 
	Keywords
	Overview of cancer reversion
	Skeletal muscle differentiation and cancer
	Conclusions
	Fundings
	Acknowledgments
	References
	Table 1

