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Preface

Microbiology has evolved from the study of microscopic organisms into a
highly interdisciplinary science that integrates molecular biology, genetics,
biotechnology, immunology, bioinformatics, environmental science, and
biomedical research. Integrative Approaches in Advanced Microbiology presents
a comprehensive perspective on contemporary microbiology, emphasizing the
interconnectedness of microbial systems, their environments, and their
applications in human, animal, agricultural, and industrial sciences.

This book brings together fundamental concepts and emerging advances
in microbial physiology, molecular mechanisms, microbial genetics, genomics,
proteomics, antimicrobial resistance, host-microbe interactions, and microbial
biotechnology. Particular emphasis is placed on modern approaches such as
next-generation sequencing, metagenomics, CRISPR-based technologies,
synthetic biology, omics-driven analysis, and computational tools that have
transformed the investigation of microbial diversity and function.

The text also highlights the ecological and applied dimensions of
microbiology, including beneficial microorganisms, environmental
bioremediation, industrial fermentation, food microbiology, agricultural
microbiomes, and the development of novel microbial products. By connecting
classical microbiological principles with advanced technologies, the book
demonstrates how integrated approaches can address complex challenges such
as emerging infectious diseases, antimicrobial resistance, climate change, food
security, and sustainable resource management.

Designed for students, researchers, educators, and professionals, this
book aims to provide both conceptual understanding and insight into current
developments in microbiological science. It encourages interdisciplinary
thinking and demonstrates how the integration of diverse scientific approaches
can advance our understanding and practical utilization of the microbial world.

Dr. Sujeeta Yadav Dated - 31 May, 2026
Ms. Yamini Bhanot

Ms. Ravina Yadav
Dr. Hemant Sharma
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