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Bacteria: A Very Short Introduction



VERY SHORT INTRODUCTIONS are for anyone wanting
a stimulating and accessible way in to a new subject. They are
written by experts and have been translated into more than

40 different languages. The series began in 1995 and now covers
a wide variety of topics in every discipline. The VSl library contains
nearly 400 volumes—a Very Short Introduction to everything
from Indian philosophy to psychology and American history—and
continues to grow in every subject area.
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Preface

It would be understandable if we thought that humans were the
principal species on this planet and that we now live in the era
where mammals dominate. As we consider previous ages ending
with the Cretaceous extinction 65.5 million years ago, we could
well be forgiven for thinking that this was the ‘Age of the
Dinosaurs’. The reason is that we tend to classify each era with
what can easily be seen around us or from what palaeontologists
have reported and placed in museums of natural history for us to
marvel at. The truth is there never have been any dominant
organisms other than bacteria and that this planet has been in the
‘Age of Bacteria’ almost from the very beginning when life
emerged. Bacteria are the most numerous of all organisms and
their biomass is by far the largest on our planet and has been
estimated to be greater than all the rest combined. Even within
our own bodies the number of bacterial cells outnumbers our own
cells. They can survive almost everywhere on the planet, from the
coldest to the hottest places on earth, even to the bottom of the
oceans. No other organisms are as adaptable.
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It would be easy for us to assume that bacteria are the simplest
form of life and thus presumably would have been the original life
form on this planet. This may be true but it is not a simple
equation. Bacteria are single-cell organisms and are what are
known as prokaryotic cells. These differ considerably from the
cells of both animals and plants inasmuch as there are no visible
discrete compartments within the cell. They are also usually
considerably smaller than the cells of animals and plants.

So how did bacteria first emerge? This looks like a classic ‘chicken
and egg’ conundrum. Bacteria, like all cells, contain DNA and they
function by the decoding of this DNA into proteins, which
comprise the enzymes that control all the major processes within
the organism. In this respect, they are similar to other cells and
thus probably have a common origin. The link between DNA
decoding and protein production is RNA. RNA does not differ
greatly in structure from DNA and some believe that RNA is the
origin of life. This is plausible as RNA is the messenger; it is the
molecule that is transcribed from DNA and from which protein is
translated. It was the discovery of ribozymes by Thomas Cech, at
the University of Colorado, and Sydney Altman of Yale University
that strongly suggested that RNA was the origin of life. Ribozymes
are RNA molecules that have a 3D (tertiary) structure and they



Bacteria

can act as catalysts, similar to enzymes. Therefore RNA could act
not only as the store of genetic material but also as the ‘enzyme’
that decodes it into the structures of life.

We may never be able to confirm this hypothesis but if we assume
that it is plausible, then we can start to examine how bacteria
emerged and where they fit in the evolutionary tree.
Approximately 4.3 billion years ago, the first cells are thought to
have arisen, probably with RNA as an essential catalytic role and
later as a self-replicating molecule. The basic integrity of a cell is
the formation of a cell membrane, composed of lipid bilayers. As
these can form spontaneously, they could have surrounded early
RNA molecules. Their continued presence may have been
promoted through mutation of the RNA, which would have been
passed on to succeeding generations through self-replication. This
basic system does have significant disadvantages because a
mistake made in the replication of RNA would immediately have
an effect not only on the replication of the genetic material but
also on the ability to act as a catalyst—Ilargely, it may be assumed,
in a detrimental manner. The separation of the self-replicating
machinery from the enzymes they encode would have resulted in
far fewer abortive stages. Consequently, we must assume that
DNA largely took over the role of the carrier for the self-
replicating genes and proteins of the enzymes that they eventually
encoded. RNA merely remained as the messenger that carried the
instructions from DNA to the formation of the proteins.

The early bacteria emerged approximately 1.5 billion years after the
creation of the planet. For the next three billion years, bacteria
were probably the planet’s sole living inhabitants. The fossil record
shows that there were huge numbers of bacteria often collecting in
large colonies, attached to many surfaces; their imprint can still be
seen. Approximately one billion years ago, however, the numbers
of these colonies in the fossil record began to fall and this could be
evidence that bacteria had become the source of food for some
other life form. Certainly, this was before the Cambrian explosion
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