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	Measured by weight, the typical adult carries roughly 3 pounds of microbial life within their body. This makes the microbiome one of the body's most substantial organs, comparable in mass to the brain and marginally lighter than the liver.

	As noted in the introduction, when counted by sheer cell number, microbial cells outnumber human cells at a ratio of up to ten to one. Measured by DNA, each individual carries approximately 20,000 microbial genes, which means that from a purely genetic standpoint, every one of us is at least 99% microbe.

	The organisms inhabiting our bodies and surfaces are extraordinarily diverse and present in staggering quantities, with the vast majority being single-celled life forms. Among them you might find archaea — nuclei-free single-celled organisms — with methanogens being the most prevalent. These are oxygen-independent creatures that assist in breaking down food and release methane as a byproduct. Eukaryotes are also present, including fungi such as those responsible for athlete's foot and yeasts that colonize the vagina and sometimes the gut. Bacteria are the most dominant group of all, with Escherichia coli serving as a prime example. Once primarily associated with illness from poorly washed produce, E. coli actually exists in harmless and even beneficial forms within the intestines of most humans.

	Advances in technology are enabling new discoveries about the diversity of these organisms on an almost daily basis, and many more species are continually being identified. Two bacteria occupying the same region of the stomach and drawing on the same food source might appear virtually identical, yet they can display entirely different behaviors, ecological functions, and nutritional strategies.

	Where Do Our Microbes Live and What Purpose Do They Serve?

	Examining different regions of the body offers the clearest picture of where our microbes reside and what roles they play. Scientists are still working to fully understand the functions of the microbes living on our largest organ, the skin, though it has been confirmed that they contribute to body odor. These organisms convert chemicals secreted by the skin into various volatile organic compounds that attract or repel other insects.

	Anopheles gambiae, one of the primary mosquito species responsible for transmitting malaria, is drawn to a scent that originates not from the armpits, as many might expect, but from the hands and feet. This prompts an intriguing question: could applying antibiotics to these areas deter mosquito attacks, given that eliminating the microbes would effectively eliminate the attractive odor?

	Like all microbes residing in or on us, those on the skin do not necessarily exist for our direct benefit. Nevertheless, as harmless inhabitants they provide considerable protection simply by occupying space, making it more difficult for harmful microbes to gain a foothold. Different regions of the skin host different microbial populations, and the diversity of species in a given area does not necessarily correspond to the raw number of microbes present there.

	The armpits and forehead, for instance, support large microbial populations but relatively few distinct species, while the palm and forearm represent sparse microbial environments that nonetheless host a wide variety of species. Women appear to carry more diverse microbial communities on their hands than men do, and this difference persists after handwashing, suggesting a possible biological origin — though the precise cause has yet to be determined.

	Research has also shown that the microbes on a person's left hand differ from those on their right, despite both hands touching the same surfaces throughout the day. This observation inspired a professor of ecology and evolutionary biology at the University of Colorado and colleagues to revisit one of biology's celebrated findings. The professor applied an elaborate theory of biogeography — originally developed to explain how organisms disperse across islands and how species variety relates to geographic area — to the microbial world. Just as a boundary running through Malaysia and Indonesia separates Asian and Australian fauna, distinct microbial populations from a user's left and right hands were observed on the G and H keys of a keyboard. Tests were also carried out on the space bar to determine whether its larger surface area correlated with greater microbial diversity.

	The results were striking: each fingertip and its corresponding keyboard key shared the same microbial populations. A computer mouse could be matched to its owner's palm with over 90% accuracy. This appears to reflect how distinctly personal the microbial communities on human hands are — with an average of 85% of species varying between individuals, humans effectively possess a microbial fingerprint.

	Further research has explored how many times a surface must be touched before detectable microbial traces are left behind, though the findings remain too inconsistent at this stage to have practical forensic applications.

	Nose and Lungs

	The human nostril has been shown to host its own unique and identifiable microbial community, including Staphylococcus aureus — the bacterium behind staph infections in clinical settings. Surprisingly, healthy individuals frequently carry potentially dangerous microbes, and it is thought that other bacteria residing in the nose may prevent Staphylococcus aureus from establishing itself. Environmental factors also appear to strongly influence which microbial species colonize our nasal passages. Children exposed to a greater variety of bacteria — such as those who live on or near farms — are considerably less likely to develop asthma and allergies later in life. In short, getting dirty as a child may genuinely be good for your health.

	In the lungs, bacteria are typically found only in dead form. The air-exposed surfaces of the lungs produce antimicrobial peptides — small proteins that destroy incoming bacteria on contact. In individuals suffering from conditions such as cystic fibrosis or HIV, however, harmful microbes can take hold and contribute to pulmonary disease.

	Whether the throat maintains its own distinct microbial population separate from the microbes that pass through it from the mouth remains an open question. What has been established is that the throat microbiome of a smoker differs markedly from that of a non-smoker, indicating that smoking may be damaging not only to the human host but also to some of the microbial communities living within us.

	Mouth and Stomach

	Most people are familiar only with the harmful bacteria of the mouth — those responsible for gum disease and tooth decay. One such culprit is Streptococcus mutans, a bacterium that essentially feeds on teeth. This organism appears to have flourished alongside the rise of human agriculture, which introduced diets increasingly rich in carbohydrates and particularly sugars. Much as humans have inadvertently bred rats to thrive on our waste, bacterial vermin have adapted to make a home within our bodies. Fortunately, the majority of bacteria that have settled in our mouths are beneficial, forming biofilms that act as a barrier against harmful species. Oral microbes may also play a role in regulating blood pressure by producing a compound that helps generate nitric oxide, which relaxes the arteries.

	Fusobacterium nucleatum is commonly found in healthy mouths but is also associated with periodontal disease. Of additional interest is its presence within tumors of individuals with colon cancer. Whether this association is a cause or a consequence remains unclear — Fusobacterium nucleatum may actively drive disease, or it may simply be responding to the conditions within a tumor's environment. Even opposing surfaces of the same tooth can host distinct microbial communities, shaped by factors such as oxygen exposure and chewing habits.

	Further into the digestive tract, the stomach presents a highly acidic environment where few microbial types can survive — yet those that do may be critically important. Helicobacter pylori is of particular note, having coexisted with humans for so long that tracing human relationships and historical contacts through its evolutionary history has proven possible. Helicobacter pylori is closely associated with stomach ulcers, which are lesions in the stomach or small intestine where the protective mucus lining has eroded, leaving tissue vulnerable to gastric acid. The condition typically begins with bad breath and a burning pain in the stomach, escalating to nausea and bleeding from both ends of the digestive tract. For years, physicians attributed ulcers to stress and diet, advising patients to rest, avoid spicy foods, coffee, and alcohol, and to use antacids and milk. Patients experienced partial relief but rarely a full recovery.

	In the 1980s, two Australian physicians demonstrated that most ulcers are in fact caused by Helicobacter pylori infection and can be effectively treated with a course of antibiotics or with bismuth compounds that target the bacterium. It has since emerged that roughly half of the global population carries Helicobacter pylori — yet not everyone develops ulcers. The reason is that Helicobacter pylori is merely one of several risk factors involved; for the majority of those who carry it, the bacterium causes no apparent harm.

	Intestines

	The intestines are widely regarded as the body's largest and most significant microbial habitat — the prime real estate of the human microbiome. Spanning approximately 20 to 30 feet in length, the intestinal
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