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Abstract

Patient-derived xenograft (PDX) models have emerged as a powerful tool in cancer research, providing a clinically
relevant platform for studying cancer stem cells (CSCs). These models retain the histological and genetic characteristics
of the original tumors, allowing researchers to investigate tumor heterogeneity, treatment resistance, and metastasis.
PDX models enable the identification of CSC-specific markers and pathways, facilitating the development of targeted
therapies. Furthermore, they serve as an essential preclinical model for evaluating novel therapeutics and predicting
patient responses. This review discusses the significance of PDX models in CSC research, their advantages and
limitations, and their potential in advancing precision oncology.
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Introduction

Cancer stem cells (CSCs) are a subpopulation of tumor cells with
self-renewal, differentiation, and tumor-initiating capabilities, playing
a critical role in tumor progression, metastasis, and therapy resistance
[1]. Understanding CSC biology is essential for developing effective
therapeutic strategies that target these resilient cells. However, studying
CSCs in conventional in vitro models and standard cell line-based
xenografts often fails to capture the complexity and heterogeneity of
patient tumors [2].

Patient-derived xenograft (PDX) models have emerged as a
powerful preclinical tool in cancer research, offering a more clinically
relevant system for studying CSCs. These models are established by
implanting primary patient tumor samples into immunodeficient
mice, preserving the histological architecture, genetic profile, and
tumor microenvironment of the original malignancy [3]. Unlike
traditional cell lines, PDX models closely mimic the patient’s tumor
biology, making them highly valuable for investigating CSC-driven
tumor growth, resistance mechanisms, and potential therapeutic
targets. In this paper, we discuss the role of PDX models in CSC
research, their advantages and limitations, and their contribution to
advancing precision oncology. By leveraging PDX models, researchers
can gain deeper insights into CSC biology and develop more effective
treatments aimed at eradicating these tumor-initiating cells [4].

Discussion

Patient-derived xenograft (PDX) models have significantly
advanced cancer stem cell (CSC) research by providing a biologically
relevant platform that retains key characteristics of human tumors
[5]. These models allow for the study of CSC heterogeneity, tumor
evolution, and resistance mechanisms, which are critical challenges
in cancer treatment [6]. One of the major advantages of PDX models
in CSC research is their ability to maintain the tumor’s original
histopathological and genetic features across multiple passages. This
fidelity makes them highly valuable for studying CSC-specific markers
and pathways that contribute to tumor initiation and progression.
Additionally, PDX models enable researchers to test novel CSC-
targeted therapies in a setting that closely mirrors clinical conditions,
improving the predictive value of preclinical studies [7].

Despite these advantages, PDX models also present certain

limitations. The requirement for immunodeficient mice restricts the
ability to study interactions between CSCs and the immune system,
which plays a crucial role in tumor progression. Furthermore,
establishing and maintaining PDX models is time-consuming and
costly, limiting their widespread application in high-throughput
drug screening [8]. Additionally, some tumors fail to engraft
successfully, which may introduce selection bias in CSC studies.
Nevertheless, emerging advancements such as humanized mouse
models and patient-derived organoid cultures are addressing some
of these limitations, making PDX models even more relevant in CSC
research [9]. By integrating PDX models with advanced genomic,
transcriptomic, and single-cell analysis techniques, researchers can
gain a more comprehensive understanding of CSC biology and
therapeutic resistance. Overall, PDX models continue to serve as an
indispensable tool for CSC research, providing new insights into tumor
initiation, progression, and drug resistance. Their role in preclinical
testing is crucial for developing precision oncology strategies aimed at
eradicating CSCs and improving patient outcomes [10].

Conclusion

Patient-derived xenograft (PDX) models have revolutionized
cancer stem cell (CSC) research by providing a biologically relevant and
clinically representative platform for studying tumor heterogeneity,
therapy resistance, and metastasis. These models preserve the
genetic and histological integrity of patient tumors, making them
invaluable for identifying CSC-specific markers and evaluating novel
therapeutic approaches. Despite their limitations, including the lack
of an intact immune system and the challenges associated with cost
and engraftment efficiency, PDX models remain a gold standard for
preclinical cancer research. Advances such as humanized mouse
models and patient-derived organoid systems are helping to overcome
these challenges, further enhancing the utility of PDX models in CSC
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studies. By integrating PDX models with cutting-edge molecular and
computational approaches, researchers can gain deeper insights into
CSC biology, ultimately leading to the development of more effective,
targeted therapies. As precision oncology continues to evolve, PDX
models will remain instrumental in bridging the gap between basic
cancer research and clinical applications, improving treatment
strategies and patient outcomes.

References

1.

Bik EM, Long CD, Armitage GC, Loomer P, Emerson J, et al. (2010) Bacterial
diversity in the oral cavity of 10 healthy individuals. ISME J 4: 962-974.

Heller D, Helmerhorst EJ, Gower AC, Siqueira WL, Paster BJ, et al. (2016)
Microbial diversity in the early in vivo-formed dental biofilm. Appl Environ
Microbiol 82: 1881-1888.

Stoodley LH, Costerton JW, Stoodley P (2004) Bacterial biofilms: from the
natural environment to infectious diseases. Nat Rev Microbiol 2: 95-108.

Marsh PD (2006) Dental plaque as a biofilm and a microbial community:
implications for health and disease. BMC Oral Health 6: S14.

Ferre PB, Alcaraz LD, Rubio RC, Romero H, Soro AS, et al. (2012) The oral
metagenome in health and disease. ISME J 6: 46-56.

Koren O, Spor A, Felin J, Fak F, Stombaugh J, et al. (2011) Human oral, gut,
and plaque microbiota in patients with atherosclerosis. Proc Natl Acad Sci USA
108: 4592-4598.

Jr RJP, Shah N, Valm A, Inui T, Cisar JO, et al. (2017) Interbacterial adhesion
networks within early oral biofilms of single human hosts. Appl Environ Microbiol
83: e00407-e00417.

Niemczewski B (2007) Observations of water cavitation intensity under practical
ultrasonic cleaning conditions. Ultrason Sonochem 14: 13-18.

Niemczewski B (2009) Influence of concentration of substances used in
ultrasonic cleaning in alkaline solutions on cavitation intensity. Ultrason
Sonochem 16: 402-7.

. Sluis LVD, Versluis M, Wu M, Wesselink P (2007) Passive ultrasonic irrigation

of the root canal: a review of the literature. Int Endod J 40: 415-426.

Adv Cancer Prev, an open access journal
ISSN: 2472-0429

Volume 9 « Issue 1« 1000266


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2941673/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2941673/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4784052/
https://www.nature.com/articles/nrmicro821
https://www.nature.com/articles/nrmicro821
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2147593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2147593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3063583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3063583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440702/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440702/
https://www.sciencedirect.com/science/article/abs/pii/S1350417705001124?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1350417705001124?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1350417708001533?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1350417708001533?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2591.2007.01243.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2591.2007.01243.x

	Corresponding author
	Abstract 

