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A isthe study of microorganisms Microorganisms are all single
celled microsco%ic organismsand include the viruses, which
are microscopicbut not cellular.

A is about microbial cells and how they work, especially the
bacteria, a very large group of very small cells that,
collectively, have enormous basicand practical importance.

A isabout diversity and evolution of microbial cells,about how
different kinds of microorganisms arose and why. It is also
about what microorganismsdo in the world at large, in soils
and waters, in the human body, and in animals and plants.
One way or another, microorganisms affect and support all
other forms of life, and thus microbiology can be considered
the most fundamental of the biological sciences
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Figure 2.
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Transition into the

o . Subdiscipline Focus
Transition into the — . "o

Microbial physiciogy Nutntion. metabolism

Microbial genetics Genes, heredity, and genetic variation

Microbeal biochemsstry Enzymes and chemical reactions in cells

Microbeal systematics Classification and nomenclature

Virology Viruses and subviral particies

Moalecular biclogy Nucleic acids and protein

Microbial ecology Microbial diversity and activity in natural

The major subdi es of i
microbiol i Aphed SPpi.

Medical microbrology Infectious disease

Immunclogy Immune systems

Agriculturalisoil microbiology  Microbial diversity and processes i soil

Industrial microbiclogy Large-scale production of antibiotics,
alcohol, and other chemicals

Botechnology Production of human protens by
genetically engneered microorganisms

Aquatic microbiology Microbial processes in waters and

wastewaters, dnnking water safety

3None of these subdisciplines are devoted entirely 1o basic science or applied scence

Howeve, the subdiscipines listed in | tend 10 be more focused on discovery snd those

in Il more focused on sohing speciic problems or syrthesizing commercial pr

from microbial sources. |
)

A basictenet of biology is that
the cell is the fundamental unit of life.
A single cell is an entity isolated from
other such entities by a membrane;
many cellsalso have a cell wall outside
the membrane (Figure1).

Figure 1.Bacterial cells and some cell structures.
(@) Rod-shaped cells of the bacterium
Heliobacterium modesticaldum as seen in the
light microscope; a single cell is about 1 m in
diameter. (b) Scanning electrormicrograph of
the same cells as in part a showing flagella,
structuresthat rotate like a propeller and allow
cells to swim. (c) Electron micrographofa  «
i cell of H. Ic The light
area Is aggregated>NA, the nucleoid of the cell.
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1. Properties of all cells
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Propertiesof Cellular Life

functions functions

e
74

Cells as Biochemical Catalysts and as
Genetic Entities

The catalytic and genetic functions of
the cell.

For a cell to reproduce itself
there must be energy and precursorsfor
the synthesisof new macromolecules,
the genetic instructions must be
replicated suchthat upon division each
cell receivesa copy, and genesmust be
expressed (transcribed and translated)
to produce proteins and other
macromolecules Replication,
transcription, and translation are the
key molecular processesn cells
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