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Industrial microbiology was established as a branch of
microbiology with the introduction of the first large-scale
fermentation processes for the production of citric acid and
later penicillin. Industrial production of penicillin was rap-
idly followed by production of other antibiotics, and the
requirement for improvement of these processes resulted
in development of advanced methods for mutagenesis and
screening. Furthermore, in order to design optimal fer-
mentation processes it became necessary to understand
the physiology of the microorganisms used for antibiotics
production, preferentially at the quantitative levels. With
the immense success in improving antibiotics production
it was clear that these technologies could also be used for
developing bioprocesses for the production of other metab-
olites, and this resulted in the development of fermenta-
tion processes for a range of other products, in particular
amino acids to be used in food and feed. Screening for bet-
ter producers of amino acids and other metabolites gener-
ally required more advanced screening methods, and also
knowledge about regulation of the metabolism in the cell
factories applied. Thus, even though efficient natural pro-
ducers were initially selected for use in a given process, it
was through industrial microbiology that much knowledge
was accumulated on basic metabolism and its regulation
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and this knowledge was used for further improving the pro-
duction process. One of the pioneers of the field of indus-
trial microbiology was Professor Arnold Demain, who
made many seminal contributions to improvement of pro-
cesses for production of both antibiotics, amino acids and
organic acids, but also provided the basis for much of our
current understanding of metabolism in many industrially
important microorganisms.

Even though the traditional approaches of industrial
microbiology were very successful, and still today play a
very important role in improvement of industrial fermen-
tation processes, the introduction of genetic engineering
enabled application of more directed approaches where
specific genetic modifications are introduced with the
objective of improving the titer, rate and yield (TRY) of the
cell factory. The use of genetic engineering is often referred
to as biotechnology and the use of biotechnology for devel-
opment of industrial processes based on microbial fermen-
tation is therefore referred to as industrial biotechnology.
Although it has been more than 40 years since the intro-
duction of genetic engineering, not until the last 10 years
genetic engineering has found wide application in the
fermentation industry, and the term industrial biotechnol-
ogy is therefore also relatively new. With the expansion of
the field to cover biotechnology, the Journal of Industrial
Microbiology changed its name to Journal of Industrial
Microbiology and Biotechnology (JIMB) a few years back.

The directed approach to improve the TRY is generally
referred to as metabolic engineering, which is an enabling
science that combines design of strategies for engineer-
ing the central carbon metabolism to ensure redirection of
the carbon fluxes with implementation of these strategies
through genetic engineering. This research field has in
recent years had a tremendous impact on the field of indus-
trial biotechnology, with a number of novel bioprocesses
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being introduced and many more in the pipeline. However,
the impact is likely to be even bigger in the future as new
tools for rapid engineering of the genome, often referred
to as genome editing, developed through synthetic biology
and for detailed phenotyping of cell factories using tools
from systems biology will enable faster strain characteri-
zation and faster implementation of many different design
strategies.

Despite the impact on engineering natural producers
and improving their TRY performance, probably the larg-
est transformation from industrial microbiology to indus-
trial biotechnology is that today industry to a large extend
relies on a few cell factories, not necessarily naturally pro-
ducing the product of interest. Thus, our ability to transfer
single enzymes or even whole pathways between organ-
isms has enabled the generation of cell factories that can
produce a wide range of products. This strategy was first
implemented for production of industrial enzymes, where
the leaders in the field today are relying on a few cell fac-
tory platforms for producing a wide range of enzymes. The
advantage of using a cell factory platform is that generic
optimization can be used for production of many different
products, but also a new product can rapidly be produced
with the necessary TRY requirements for commercial suc-
cess. In recent years, the idea of cell factory platforms has
been implemented for production of advanced biofuels and
chemicals. Here two key platform cell factories are the
bacterium Escherichia coli and the yeast Saccharomyces
cerevisiae, two organisms that are extensively studied in
academic labs, but are now also widely used for industrial
production [2, 3, 8].

This special issue of JIMB focuses on metabolic engi-
neering and includes 11 reviews and 2 research articles
from leaders in the field. Several methods and analytical
tools are covered, including flux balance analysis [5, 9]
and labeling-based estimation of intracellular fluxes [1]. A
number of applications of metabolic engineering are also
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included, ranging from fuel and chemical production [2, 4,
6, 10] to the synthesis of recombinant proteins [7]. While
E. coli and S. cerevisiae are the prevalent platform cell fac-
tories highlighted, the engineering of other bacteria, yeast
and mammalian hosts is also covered.
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