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Abstract

Brain and other central nervous system tumours are the second most frequent kinds of cancer among children
and adolescents in the United States, after only leukaemias in incidence. Brain cancer continues to be the primary
cause of mortality in children despite major advancements in detection and treatment options. It is clear that there
is a need to enhance these patients' survival rates and streamline the therapy approaches. Preclinical models are
essential for that goal. Pediatric brain tumour research employs a variety of models, including genetically modified
mouse models, patient-derived xenografts and cell lines, and more recent models that make use of cutting-edge
technologies like genome editing and organoids. Researchers from the Children's Brain Tumor Network and
others have conducted significant research that has discovered multiomic landscapes. Of diverse children's brain
cancers. With the use of such integrated data, these revolutionary technologies have made a number of useful
models possible. Modeling's flexibility was increased via genome engineering, including CRISPR/Cas9. Through
the use of models created through genome engineering, specific genetic changes might be studied in pure isogenic
settings, making it easier to analyse the functional mechanisms underlying those mutations in tumour biology.
Organoids have been used to examine developmental elements of carcinogenesis, which are critical in some

paediatric brain cancers, as well as interactions between tumours and their microenvironments.
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INTRODUCTION

Other approaches, including humanised mouse models,
might be used to treat paediatric brain cancers (Wong CH
2018). These innovative models are expected to speed up
the investigation of functional tumour biology and establish
efficient therapies for juvenile brain cancers in addition to
the current useful models (Davis C et al., 2017). Although
the prognosis for children and adolescents with cancer
has generally improved over the past few decades, brain
and other central nervous system malignancies still have
a poor outlook™ (Peterson DL 1994). The most frequent
types of solid cancer in children and the number one killer
are paediatric brain tumours (Koestner A 1971). Brain
malignancies and other CNS tumours overtake leukaemias
as the most prevalent kind of cancer in teenagers (Rabotti
GF 1964). The incidence of paediatric brain tumours varies
by country, with the United States reporting the highest
rates. The average yearly age-adjusted incidence rate of

CNS malignancies among children aged was estimated by
the Central Brain Tumor Registry of the United States in a
study from 2020 (Cuatico W 1976). In this study, the annual
age-adjusted mortality of CNS malignancies was Brain
tumours were shown to be the leading cause of cancer
death among children and adolescents in the age range, per
100,000 (Yoshida J 1978). The category of cancers known as
paediatric braintumoursisdiverse and constantly branching.
Since even histologically similar tumours harbour different
molecular features and, as a result, have different prognoses
and therapeutic responses, extensive research and
advancements over the past decades in imaging, molecular
diagnostics, surgical procedures, and Tai lored therapy have
shown that histological features are insufficient to define
different brain tumour entities (Huszthy PC., et al 2012). In
order to describe various brain and CNS malignancies, the
World Health Organization began using molecular diagnosis
criteria in 2016 (Simeonova | 2014). This marked the
beginning of a new chapter in the overall care of this type



2 Int. Res. J. Basic Clin Stu

of disease (Neely JE 1983). This classification signalled the
departure from the prevalent diagnosis from older platforms
for molecular diagnosis based on tumour genomes to more
recent techniques based on histologic/microscopic features
and immunohistochemistry (Barbarich Marsteller NC
2013). Additionally, the first WHO Classification of Pediatric
Malignancies was created in 2021 as a result of the molecular
diversity and the variation in treatment response based on
the genetic architecture of paediatric tumours (Aoki 2012).
Morphological standards, IHC, and molecular traits are all
included in the classification's multi-layered methodology
(Giordano GD 2001). Pediatric brain tumours are regarded as
spontaneous events, with the exception of a small number
of hereditary predisposition disorders (Connan F 2006).
The genes NF1 for neurofibromatosis type 1 and SMARCB1
for rhomboid tumour predisposition syndrome are linked
to these familial brain tumour predisposition syndromes
(Beadle JN., et al 2015). In addition to these familial tumour
risk disorders, substantial research has been done on the
genetic origins of sporadic juvenile brain cancers. As an
illustration, medulloblastomas are molecularly divided
into four groups, each driven by a different gene mutation,
including. One of the most lethal juvenile brain cancers,
diffuse intrinsic pontine glioma, was also genetically sub
classified, with the most prevalent group being driven by the
histone H3-K27M mutation. Recent studies by the Children's
Brain Tumor Network and others have revealed the
integrative genomic and proteomic landscapes of a variety
of paediatric brain tumours, including low-grade gliomas,
high-grade gliomas, ependymomas, medulloblastomas,
gangliogliomas, craniopharyngiomas, and atypical ceratoid
rhomboid tumours. However, many paediatric brain
tumours have poor prognoses. For instance, diffuse midline
gliomas with the histone H3-K27M mutation are one of the
deadliest forms of cancer, with 50% of children surviving less
than one year after diagnosis and only 10% surviving two
years. Preclinical paediatric brain tumour models are crucial
for comprehending the biology of these enormously diverse
cancers and testing new treatments. Understanding cancer
biology and developing more effective treatments for each
tumour require integrating a vast amount of information
from earlier research, including the genetic and proteomic
landscape of many paediatric brain cancers.

DISCUSSION

We will summarise and talk about the existing approaches
utilised to Using cutting-edge tools like genome engineering
and organoids, we simulate numerous forms of paediatric
brain cancers, including the canonical and frequently used
models, as well as investigate the more recently generated
models. We'll go into more detail on how these models can
help close the gap between preclinical and clinical research
on juvenile brain tumours. Resembling the structure of
internal organs and cell arrangement. Ogawa showed that
clustered regularly interspaced short palindromic repeats in
a brain organoid might simulate the growth of glioblastoma.

Bian used transposon and CRISPR/Cas9 to introduce
various combinations of genetic changes to simulate
different malignancies, such as paediatric glioblastoma,
medulloblastomas, atypical teratoid rhabdoid tumour,
and CNS primitive neuroectodermal tumour. The primary
platforms for medication safety and efficacy research
are still in vivo models. To support testing on humans the
mouse is by far the most commonly employed organism for
juvenile brain research among the many models that are
used in many domains. In vivo systems, like in vitro models,
have benefits and drawbacks that must all be taken into
account when planning preclinical studies. Patient-derived
xenografts and GEMMs are the two main types of murine
models employed in paediatric brain tumour studies, as was
already mentioned. We will discuss these several platforms
of models for other children brain malignancies as well as
the well-studied paediatric medulloblastomas and gliomas.
The most typical type of paediatric brain tumour is a glioma.
Astrocytoma, brain stem, ependymomas, and optic nerve
gliomas are the subtypes of gliomas that are frequently
detected in children. Pediatric Gliomas are a diverse
group of tumours that present a significant therapeutic
challenge. Gliomas can be divided into low-grade and
high-grade subtypes according to their histological grade;
the latter tumours include the distinctive Diffuse Midline
Glioma H3-K27 altered subtype, which is typically treated
as a separate category due to its molecular characteristics,
clinical presentation, and prognosis. The most recent WHO
Categorization of Tumors of the CNS included information
on integrated diagnostics with a focus on molecular criteria
for brain tumour classification. Cell proliferation, mitosis,
and neo angiogenic pathways, such as MAPK, EGFR,
and VEGF pathways, are frequently impacted in juvenile
gliomas. Children's gliomas most frequently have BRAF,
TP53, histone H3, FGFR, and MYB/MYBL1 changed. In
vitro models are still essential for examining the molecular
processes that underlie tumour development, for detecting
genetic and epigenetic alterations in cancer cells, and for
predicting how well malignancies will respond to various
treatments. Basic in vitro models used to study paediatric
brain malignancies include cell lines derived from mice or
humans as well as primary cells such neutrosphere cultures
or tumour stem cells. The capacity of the individual cell lines
to mimic the genetic properties of the primary tumours
from which they were derived or which they are intended
to imitate is the most important component for accurate
in vitro models. These well-established glioma cell lines'
main benefit is that they have well-defined molecular
features, providing Information on drug sensitivity that
is trustworthy, subtype-specific, extensive, and simple to
replicate is helpful in locating new therapeutic targets. The
main drawbacks of these models, however, are that they
are unable to account for tumour heterogeneity and the
tumour microenvironment, which is a crucial component
of tumour biology. Gliomas and other tumour forms have
historically been studied using chemically produced brain
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tumours. N-nitro urea and cancer-causing viruses like RSV-
1 and human adenovirus are the most common ways to
cause brain tumours. A lot of the cell lines obtained from
brain tumours produced in mice and rats include In general,
these cell lines have undergone numerous passages. From
the initial malignancies' genetic deviation the main flaws of
these models are their degrees of phenotypic homogeneity.
Patient-derived cell lines serve as the overcoming models.

CONCLUSION

The PLWH whose statements were chosen to represent
the entire group were identified by the writers. The
commonality of the patients' most frequent responses
is used to make this determination. The replies are their
presumptions regarding the physical/behavioral, social/
emotional, cultural/historical, and spiritual components of
the body, life, and power of clinical participants. This is done
in order to guarantee the subjectivity of writers in directing
research results connected to the legitimacy and accuracy
of the findings. The Indonesian Psychological Association's
Code of Professional Ethics for Psychologists and Psychology
Scientists, as well as the institutional and/or national
research committee's ethical guidelines, were followed in
all procedures involving human subjects in this study.

REFERENCES

1. Wong CH, Siah KW, Lo AW (2018). Estimation of clinical trial
success rates and related parameters. Biostatistics. 00: 1-14.

2. Davis C, Naci H, Gurpinar E, Poplavska E, Pinto A, et al (2017).
Availability of evidence of benefits on overall survival and
quality of life of cancer drugs approved by European Medicines
Agency: Retrospective cohort study of drug approvals 2009—
13. BMJ. 359: 0959-8138.

3. Peterson DL, Sheridan PJ, Brown WE Jr (1994). Animal models
for brain tumors: Historical perspectives and future directions.
J Neurosurg. 80: 865-876.

4. Koestner A, Swenberg JA, Wechsler W (1971). Transplacental
production with ethylnitrosourea of neoplasms of the nervous
system in Sprague-Dawley rats. Am J Pathol. 63: 37-56.

10.

11.

12

13.

14.

15.

Rabotti GF, Raine WA (1964). Brain tumours induced in
hamsters inoculated intracerebrally at birth with rous sarcoma
virus. Nature. 204: 898-899.

Cuatico W, Cho JR, Spiegelman S (1976). Molecular evidence
for a viral etiology of human CNS tumors. Acta Neurochir. 35:
149-160.

Yoshida J, Cravioto H (1978). Nitrosourea-induced brain
tumors: An in vivo and in vitro tumor model system. J Natl
Cancer Inst. 61: 365-374.

Huszthy PC, Daphu I, Niclou SP, Stieber D, Nigro JM, et al
(2012). In vivo models of primary brain tumors: Pitfalls and
perspectives. Neuro Oncol. 14: 979-993.

Simeonova |, Huillard E (2014). In vivo models of brain tumors:
Roles of genetically engineered mouse models in understanding
tumor biology and use in preclinical studies. Cell Mol Life Sci.
71: 4007-4026.

Neely JE, Ballard ET, Britt AL, Workman L (1983). Characteristics
of 85 pediatric tumors heterotransplanted into nude mice. Exp
Cell Biol. 51: 217-227.

Barbarich Marsteller NC, Fornal CA, Takase LF (2013). Activity-
based anorexia is associated with reduced hippocampal cell
proliferation in adolescent female rats. Behav Brain Res. 236:
251-257.

. Aoki, Chiye (2012). Adolescent female rats exhibiting activity-

based anorexia express elevated levels of GABAA receptor a4
and 6 subunits at the plasma membrane of hippocampal CA1
spines. Synapse. 66: 391-407.

Giordano GD, Renzetti P, Parodi RC (2001). Volume
measurement with magnetic resonance imaging of
hippocampus-amygdala formation in patients with anorexia
nervosa. Journal of Endocrinological Investigation.J Endocrinol
Invest. 24: 510-514.

Connan F, Murphy F, Connor SEJ (2006). Hippocampal volume
and cognitive function in anorexia nervosa. Psychiatry Res.
146:117-125.

Beadle JN, Paradiso S, Brumm M, Voss M, Halmi K, et al (2015).
Larger hippocampus size in women with anorexia nervosa who
exercise excessively than healthy women. Psychiatry Res. 232:
193-199.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6409418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6409418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5627352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5627352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5627352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5627352/
https://academic.oup.com/biostatistics/article/20/2/273/4817524
https://academic.oup.com/biostatistics/article/20/2/273/4817524
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2047464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2047464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2047464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3408261/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3408261/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4175043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4175043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4175043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315787/
mailto:https://www.sciencedirect.com/science/article/abs/pii/S0166432812005736
mailto:https://www.sciencedirect.com/science/article/abs/pii/S0166432812005736
mailto:https://www.sciencedirect.com/science/article/abs/pii/S0166432812005736
https://onlinelibrary.wiley.com/doi/abs/10.1002/syn.21528
https://onlinelibrary.wiley.com/doi/abs/10.1002/syn.21528
https://onlinelibrary.wiley.com/doi/abs/10.1002/syn.21528
https://onlinelibrary.wiley.com/doi/abs/10.1002/syn.21528
https://link.springer.com/article/10.1007/BF03343884
https://link.springer.com/article/10.1007/BF03343884
https://link.springer.com/article/10.1007/BF03343884
https://link.springer.com/article/10.1007/BF03343884
https://www.sciencedirect.com/science/article/abs/pii/S0925492705002118
https://www.sciencedirect.com/science/article/abs/pii/S0925492705002118
https://www.sciencedirect.com/science/article/abs/pii/S0925492714002650
https://www.sciencedirect.com/science/article/abs/pii/S0925492714002650

