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Microbiology is the study of microorganisms, those be-
ing unicellular (single cell), multicellular (cell colony), or
acellula. Microbiology encompasses numerous sub-dis-
ciplines including virology, bacteriology, protistology,
mycology, immunology and parasitology. Eukaryotic mi-
croorganisms possess membrane-bound organelles and
include fungi and protists, whereas prokaryotic organ-
isms—all of which are microorganisms—are conventional-
ly classified as lacking membrane-bound organelles and
include Bacteria and Archaea. Microbiologists tradition-
ally relied on culture, staining, and microscopy. However,
less than 1% of the microorganisms present in common
environments can be cultured in isolation using current
means. Microbiologists often rely on molecular biology
tools such as DNA sequence based identification, for
example the 16S rRNA gene sequence used for bacteria
identification. Viruses have been variably classified as
organisms, as they have been considered either as very
simple microorganisms or very complex molecules. Pri-
ons, never considered as microorganisms, have been in-
vestigated by virologists, however, as the clinical effects
traced to them were originally presumed due to chronic
viral infections, and virologists took search—discovering
“infectious proteins”. While some fear microbes due to
the association of some microbes with various human dis-
eases, many microbes are also responsible for numerous
beneficial processes such as industrial fermentation (e.g.
the production of alcohol, vinegar and dairy products),
antibiotic production and act as molecular vehicles to
transfer DNA to complex organisms such as plants and
animals. Scientists have also exploited their knowledge

of microbes to produce biotechnologically important en-
zymes such as Taq polymerase, reporter genes for use in
other genetic systems and novel molecular biology tech-
niques such as the yeast two-hybrid system. Bacteria can
be used for the industrial production of amino acids.
Corynebacterium glutamicum is one of the most import-
ant bacterial species with an annual production of more
than two million tons of amino acids, mainly L-glutamate
and L-lysine. Since some bacteria have the ability to syn-
thesize antibiotics, they are used for medicinal purposes,
such as Streptomyces to make aminoglycoside antibiotics.
Fermenting tanks with yeast being used to brew beer A
variety of biopolymers, such as polysaccharides, polyes-
ters, and polyamides, are produced by microorganisms.
Microorganisms are used for the biotechnological produc-
tion of biopolymers with tailored properties suitable for
high-value medical application such as tissue engineering
and drug delivery. Microorganisms are for example used
for the biosynthesis of xanthan, alginate, cellulose, cy-
anophycin, poly(gamma-glutamic acid), levan, hyaluronic
acid, organic acids, oligosaccharides polysaccharide and
polyhydroxyalkanoates. Microorganisms are beneficial
for microbial biodegradation or bioremediation of do-
mestic, agricultural and industrial wastes and subsurface
pollution in soils, sediments and marine environments.
The ability of each microorganism to degrade toxic waste
depends on the nature of each contaminant. Since sites
typically have multiple pollutant types, the most effective
approach to microbial biodegradation is to use a mixture
of bacterial and fungal species and strains, each specific to
the biodegradation of one or more types of contaminants.
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