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This book provides a comprehensive review of the emerging role of extrachromosomal DNA
(ecDNA) in cancer, highlighting its significance in tumor progression, oncogene amplification,
drug resistance, and clinical applications. Extrachromosomal DNA in Cancer: Mechanisms,
Biomarkers, and Therapeutic Implications explores the structural and functional characteristics
of ecDNA, emphasizing its role in shaping the genetic and epigenetic landscapes of cancer cells.
The book discusses the impact of ecDNA on tumor heterogeneity, metastasis, and immune evasion,
providing insights into how ecDNA contributes to cancer evolution and therapeutic resistance. The
text also examines cutting-edge imaging techniques, computational approaches, and non-invasive
diagnostic applications of ecDNA, highlighting its potential as a biomarker in precision oncology.
Additionally, it presents the novel therapeutic strategies targeting ecDNA, addressing challenges
and opportunities in integrating these insights into cancer treatment.

FEATURES

» Explores the structural formation and oncogenic role of ecDNA in tumor development and
progression

* Discusses the influence of ecDNA on gene expression, epigenetics, and immune modula-
tion in cancer

* Examines the role of ecDNA in drug resistance, metastasis, and disease recurrence

* Highlights advanced imaging, computational tools, and non-invasive diagnostic applica-
tions of ecDNA

* Reviews emerging therapeutic strategies targeting ecDNA for improved cancer treatment
and personalized medicine

This book is intended for researchers and students of cancer biology, molecular biology, and
biotechnology.
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Preface

The emergence of extrachromosomal DNA (ecDNA) as a pivotal player in cancer biology has trans-
formed our understanding of tumorigenesis, genomic instability, and therapeutic resistance. Unlike
chromosomal DNA, ecDNA exists outside the standard chromosomal framework, often carrying
amplified oncogenes that drive aggressive cancer phenotypes. Extrachromosomal DNA in Cancer:
Mechanisms, Biomarkers, and Therapeutic Implications provides a comprehensive overview of
the origin, structure, and function of ecDNA in various cancer types. It explores the molecular
mechanisms underlying ecDNA formation and its dynamic role in tumor evolution, heterogeneity,
and adaptability.

Recent advances in next-generation sequencing and single-cell technologies have made it pos-
sible to detect ecDNA with greater precision, positioning it as a promising biomarker for cancer
diagnosis, prognosis, and treatment monitoring. Moreover, targeting ecDNA-associated pathways
offers novel therapeutic strategies, particularly in combating drug resistance and recurrence.

This book is intended for researchers, oncologists, molecular biologists, and graduate students
seeking to understand the emerging significance of ecDNA in cancer. Through detailed chapters
and updated evidence, we aim to bridge basic research with clinical translation, fostering innovation
in cancer diagnostics and precision medicine. We hope this text inspires further exploration into the
untapped potential of ecDNA as a transformative element in cancer therapy.
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