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Abstract: Microbes are an essential part of every environment on Earth and play a vital role in human life. Though
generally invisible, microbes include various types, such as symbiotic, pathogenic, and commensal. The human body is
exposed to millions of microorganisms through everyday activities, such as breathing and direct contact. However, there
are areas with a permanent presence of these germs. Residing beneath the surface of the skin, within the folds of the gut,
lining the oral cavity, and drifting through the alveolar corridors of the lungs is an invisible world teeming with life: a
vibrant, microscopic ecosystem known as the microbiome. Though once overlooked as mere passengers in the human
body, these trillions of microorganisms (bacteria, fungi, viruses, and archaea) are now recognized as integral to human
health and disease. They do more than coexist; they converse, influence, defend, and sometimes defy their host, revealing
a collective picture of life far beyond what we ever imagined. In recent years, research on the human microbiome has
gained immense interest due to its close link with overall health. Often referred to as "our second genome," the
microbiome has co-evolved with humans for millions of years and plays a critical role in maintaining health. These
microbes have evolved alongside humans throughout history, exhibiting periodic variations that align with different life
stages. They are primarily found in the mucosal and superficial layers of organs and can interact with the surrounding
environment. The implications of the microbiome are expanding, revealing profound clinical and therapeutic potential.
This research delves into four critical niches of the human microbiome. Each niche unveils distinct mechanisms and
interconnections with human biology. The niches are the gut, explored through the gut-brain and gut-cancer axes; the oral
cavity; and the lungs. As previously mentioned, the human microbiome is not confined to a single region. Rather, it is a
geographically diverse population of microbes, each niche uniquely adapted to its environment. The gut microbiome is
perhaps the most studied and arguably the most complex of these niches. Far beyond its role in digestion, the gut
microbiome functions as a central regulatory hub that interfaces with our nervous system through the gut-brain axis. This
bidirectional communication allows gut microbes to influence mood, behavior, and cognition. Neurotransmitters such as
serotonin and GABA, which are traditionally attributed to brain chemistry, are partially modulated by gut microbes. The
health of your mind may be partly determined by the health of your intestines—an astonishing revelation. The growing




understanding of the omnipresence and influence of the microbiome has led to a paradigm shift in medicine. Microbiome-
based interventions are transitioning from the margins of scientific curiosity to the forefront of therapeutic innovation.
Fecal microbiota transplantation (FMT), once considered an obscure remedy, is now a validated treatment for recurrent
infections. Meanwhile, next-generation probiotics, precision prebiotics, and microbiome-modulating drugs are being
developed to treat conditions ranging from inflammatory bowel disease to depression and cancer. Using the microbiome
as a diagnostic tool and therapeutic target promises a new era of personalized medicine. This review focuses on
elucidating the various compartments of the microbiome and the role of microbiota in health and disease.
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