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Abstract: The importance of microbiology has grown exponentially since the development of
genomics, transcriptomics, and proteomics, making it possible to clarify microbial biogeochemical
processes and their interactions with macroorganisms in both health and disease. Particular attention
is being payed to applied microbiology, a discipline that deals with the application of microorganisms
to specific endeavors, whose economic value is expected to exceed USD 675.2 billion by 2024. In the
Special Issue “Recent Advances in Applied Microbiology”, twenty-four papers were published
(four reviews and twenty original research papers), covering a wide range of subjects within applied
microbiology, including: microbial pathogenesis, the health-promoting properties of microorganisms
and their by-products, food conservation, the production of alcoholic beverages, bioremediation and
the application of microbiology to several industrial processes.

Keywords: agricultural microbiology; applied microbiology; food microbiology; industrial microbiology;
medical microbiology

Microorganisms, their activity and metabolites have remarkable effects on the functioning of
human beings and the entire biological world, being the life-support system of the whole biosphere [1].
Microbiology, the science exploring the interactions between micro- and macro-organisms, both in
health and disease, is a branch of life sciences that has grown exponentially since the establishment of
genomics, transcriptomics, and proteomics. Applied microbiology is the discipline that deals with
the application of microorganisms to specific endeavours, including: the optimization of animal and
plant crops, the production of foods and supplements, the production of chemicals and biomaterials
trough fermentation, the recovery of natural resources and energy production, the treatment of waste
and the bioremediation of polluted sites [2], the production of drugs, vaccines, diagnostic tools and
biosensor systems, the development of microbial therapies for dysbiosis-related diseases, and the
microbial-induced modulation of biotechnological relevant cells and organisms [3].

The Special Issue entitled “Recent Advances in Applied Microbiology” aimed to document and
increase the visibility of the current discoveries on this vast field. Twenty-four papers were published
(four reviews and twenty original research papers) from teams situated in Asia, Europe, North America
and South America, demonstrating the global impact of this thematic.

The reviews covered very pertinent topics. Malavia et al. [4] focused on human fungal pathogenesis
by exploring the advantages and limitations of different molecular tools (interference ribonucleic acid,
CRISPR technologies and transposon targeted mutagenesis) and in vivo models (zebrafish, the silkworm
and murine), opening doors for improvements in the experimental designs of future studies. Wang et al. [5]
developed an overview of the advances in the production of fungal laccase (a copper-containing oxidase
enzyme) using lignocellulosic agricultural wastes. Among other aspects, this study emphasized the
selection of subtracts and fungal strains and compared the traditional submerged and the solid-state
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fermentations. The review by Kobayashi et al. [6] described the d-amino acids produced by lactic
acid bacteria. Besides being important for the flavour characteristics of lactic-acid-fermented foods,
authors reported that those amino-acids have functional roles (e.g., in increasing collagen and preventing
cells’ oxidation). Another team provided an update on the research on diatoms, a fundamental source of
carbon, using a very interesting methodology—latent dirichlet allocation (LDA), a generative model that
identifies the investigation trends in a given topic [7].

The original research articles published also covered a wide range of sectors. Across the field of
medical microbiology, an innovative study explored the immunomodulatory properties of a mixture of
lactic acid bacteria with probiotic features in an in vitro model of macrophage-like cells and a chemically
induced colorectal cancer model [8]. Another interesting study reported the hepatoprotective properties
of dietary Clostridium butyricum; such effects were mediated by the modulation of genes and pathways
associated with immunoregulation and lipid metabolism [9]. Combarros-Fuertes et al. [10] analysed
the mechanisms underlying the antibacterial activity of manuka honey; it induced metabolic disruption
in Staphylococcus aureus and was able to block efflux pump activity in a dose-dependent fashion in
Escherichia coli. Also within this scope, Rocha et al. [11] analysed the diversity of the endophytic fungi
produced by the medicinal plant Schinus terebinthifolius, the chemical compounds produced by the
endophytes, and their antibacterial and antioxidant activities.

Concerning the topic of food microbiology, Cao et al. [12] described, for the first time,
the promising characteristics of encapsulated Bdellovibrio powder as a bio-disinfectant against whiteleg
shrimp-pathogenic vibrios. Regarding the production of alcoholic beverages, Pereira et al. [13] studied
the volatile composition and sensory properties of mead produced using free and immobilized yeasts.
Another Portuguese study by Esteves et al. [14] provided evidence that non-conventional yeast
Saccharomycodes ludwigii has potential for wine production, either in monoculture fermentation or as a
co-starter culture with Saccharomyces cerevisiae.

Within the scope of agricultural microbiology, Xu et al. [15] evaluated the effects of eucalyptus age
and species on the soil microbial biomass and enzyme activities. In addition, two studies, performed by
the same group, intended to explore the diversity and characteristics of rumen bacterial community [16],
the digestive ability and physiological characteristics of finishing cattle after dietary changes [17].

Three studies provided advances in the field of bioremediation. Fang et al. [18] studied three
denitrifying bacteria and two functional genes as potential biomarkers for total nitrogen removal.
Cai et al. [19] used metagenomics analysis to explore the biodegradation related metabolism in
an abnormally low dissolved inorganic carbon petroleum-contaminated aquifer. Algal biomass
degradation by marine fungi isolated from the brown seaweed Fucus sp. was also studied [20].
Another team focused the production of biodiesel using E. coli with an engineered overexpressed fatty
acid operon [21].

Within the framework of industrial bioprocesses, Gomes et al. [22] assessed the production
of hyaluronic acid using Kluyveromyces lactis following the addition of the genes hasA and hasB
(from Pasteurella multocida and Xenopus leavis, respectively). The experiments carried out by Lee et al. [23],
using Deinococcus geothermalis, uncovered the pathway towards a better understanding of the physiological
pros and cons of transposition phenomena. A German team investigated glucose-6- phosphate
dehydrogenase genes expressed heterologously in a zwf1 deletion yeast. Considering the major role
of those genes in human diseases and in plant growth, such systems are expected to possess a broad
range of applications [24]. In another publication, Feng et al. [25], using a multilayer dielectric model
of filamentous fugal cells, provided theoretical support for applying high-voltage pulsed electric fields
to kill fungi, which may be useful for several practical applications. Aspergillus oryzae is an important
industrial microorganism for the production of traditional fermented products and enzymes; the report of
Shao et al. [26] provides innovative information regarding the responses of this filamentous fungi against
various oxidative stresses. Last but not the least, a Korean group used Pseudomonas fluorescens to produce
bacteriotoxic phospholipase A1, which is useful to efficiently degum oil [27].
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