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The development of novel drugs is a complex process that requires cost-effective and
sustainable techniques. Microbial enzymes, either isolated or natively integrated within
whole microbial cells, are effective eco-friendly tools that can be used as catalysts for the
green synthesis of new bioactive agents [1].

Unlike conventional chemical synthesis, enzyme-mediated catalysis works under
eco-friendly conditions and can successfully target regio- and stereo-specific reactions. In
these reactions, macromolecules can be engineered and repurposed to have a function that
is new to nature. In the pharmaceutical industry, the implementation of biocatalysis is
needed and this approach should continue being investigated to enrich drug development
and enhance new pharmacological values [2]. This approach has also been integrated to
support the biodegradation of complex materials or to target the selective biosynthesis of
special compounds that can be used as educts in medical or dental applications [3,4]. The
selection of microbial strains or biocatalysts is based on the protein sequences of the target
enzymes. Genomics and transcriptomics have led to significant advancements, providing
researchers with innovative genetic tools to identify target enzymes or microorganisms [5].

This Special Issue includes six original research articles. These articles clearly demon-
strate the power of microbial biotransformation with an update on proven enzyme-
mediated routes, using single-step biotransformation or enzyme cascade, which can offer
advantages over traditional chemical synthesis [6].

Mikolasch and Hahn studied the antibacterial efficacy and cytotoxicity of new bioac-
tive heterodimers and heterotrimers with sulfonamide or sulfone structures. The tested
compounds were biosynthesized using the oxidative coupling function of the extracel-
lular enzyme, laccase C, from Trametes spec. [7]. Similarly, laccases from three different
microbial sources (Pycnoporus cinnabarinus, Myceliophthora thermophila and Trametes spec.)
were used to couple 2,5-dihydroxy-N-(-2-hyroxyethyl)-benzamide with kanamycin, to-
bramycin and gentamicin to form new aminoglycoside antibiotics. Interestingly, the new
products showed no cytotoxicity and comparable or better antibacterial activities than the
parent structures [8]. Meene and colleagues [9] identified bacterial isolates obtained from a
brackish water site of Lake Balkhash (Kazakhstan) as Pseudomonas veronii and Paenibacillus
apiarius. The authors tested the bacteriolysis ability of these isolates to selected Gram-
negative (Pseudomonas putida SBUG 24 and Escherichia coli SBUG 13) and Gram-positive
strains (Micrococcus luteus SBUG 16 and Arthrobacter citreus SBUG 321). The analysis of the
bacteriolysis process revealed the identification of a potential antibiotic compound from
Paenibacillus apiarius. In another study, promising candidates of arachidonic acid derivatives
that have pharmacological and therapeutic values were obtained using the regioselective
catalytic property of an unspecific peroxygenase from the ascomycetous fungus Truncatella
angustata (TanUPO). The structural simulation of the TanUPO protein could explain the
selective oxyfunctionalization of arachidonic acid substrates [10]. The extracellular cuti-
nase (ACut2)-containing supernatant from a non-conventional yeast, Blastobotrys (Arxula)
raffinosifermentans (adeninivorans), was introduced as a new biocatalyst for the production
of monoesters. It was studied to catalyze the desymmetrization of dicarboxylic acid diester
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diethyl adipate to monoester monoethyl adipate as a main product after optimizing the
reaction conditions, showing a promising yield after up-scaling [11]. Ali and colleagues [12]
extended the findings of previous research and presented a potential candidate for the
digestion of agro-residual substrates. The wood fungus Staphylotrichum longicolleurn FW57
was tested for its chitinase activity to digest sugarcane bagasse and maize leaves. It is
noteworthy that the catalytic efficiency of the obtained FW57 enzyme mixture shows that it
could be used to replace available commercial enzyme cocktails.

In summary, the articles presented in this Special Issue show the significance of micro-
bial enzymes and strains in various biocatalytic processes and applications. Their findings
can contribute to the development of industrialized cost-effective microbial transforma-
tion technologies.

Author Contributions: The authors jointly defined the content of this Special Issue and contributed
to the editing process. Both authors made substantial intellectual contribution to this editorial. All
authors have read and agreed to the published version of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

Adrio, J.L.; Demain, A.L. Microbial Cells and Enzymes- A Century of Progress. In Methods in Biotechnology. Microbial Enzymes
and Biotransformations; Barredo, J.L., Ed.; Humana Press: Totowa, NJ, USA, 2005; Volume 17, pp. 1-27. Available online:
https:/ /experiments.springernature.com/articles/10.1385/1-59259-846-3:001 (accessed on 1 June 2023).

Devine, PN.; Howard, R.M.; Kumar, R.; Thompson, M.P,; Truppo, M.D.; Turner, N.J. Extending the application of biocatalysis to
meet the challenges of drug development. Nat. Rev. Chem. 2018, 2, 409-421. [CrossRef]

Schuster, L.; Rothmund, L.; He, X.; Van Landuyt, K.L.; Schweikl, H.; Hellwig, E.; Carell, T.; Hickel, R.; Reichl, FEX.; Hogg, C.
Effect of Opalescence® bleaching gels on the elution of dental composite components. Dent. Mater. 2015, 31, 745-757. [CrossRef]
[PubMed]

Yadav, A.; Mathur, R.; Samim, M.; Lomash, V.; Kushwaha, P.; Pathak, U.; Babbar, A.; Flora, S.; Mishra, A.; Parshad Kaushik, M.
Nanoencapsulation of DMSA monoester for better therapeutic efficacy of the chelating agent against arsenic toxicity. Nanomedicine
2014, 9, 465-481. [CrossRef] [PubMed]

Qin, D.; Dong, J. Multi-Level Optimization and Strategies in Microbial Biotransformation of Nature Products. Molecules 2023, 28,
2619. [CrossRef] [PubMed]

James, E.L.; Meyer, H.P. Chemocatalysis and biocatalysis (biotransformation): Some thoughts of a chemist and a biotechnologist.
Org. Proc. Res. Dev. 2006, 10, 572-580.

Mikolasch, A.; Hahn, V. Laccase-Catalyzed Derivatization of Antibiotics with Sulfonamide or Sulfone Structures. Microorganisms
2021, 9, 2199. [CrossRef] [PubMed]

Mikolasch, A.; Lindequist, U.; Witt, S.; Hahn, V. Laccase-Catalyzed Derivatization of Aminoglycoside Antibiotics and Glu-
cosamine. Microorganisms 2022, 10, 626. [CrossRef] [PubMed]

Meene, A.; Herzer, C.; Schliiter, R.; Zayadan, B.; Pukall, R.; Schumann, P; Schauer, F.; Urich, T.; Mikolasch, A. A Novel
Antimicrobial Metabolite Produced by Paenibacillus apiarius Isolated from Brackish Water of Lake Balkhash in Kazakhstan.
Microorganisms 2022, 10, 1519. [CrossRef] [PubMed]

Konig, R.; Kiebist, J.; Kalmbach, J.; Herzog, R.; Schmidtke, K.; Kellner, H.; Ullrich, R.; Jehmlich, N.; Hofrichter, M.; Scheibner, K.
Novel Unspecific Peroxygenase from Truncatella angustata Catalyzes the Synthesis of Bioactive Lipid Mediators. Microorganisms
2022, 10, 1267. [CrossRef] [PubMed]

Rauter, M.; Nietz, D.; Kunze, G. Cutinase ACut2 from Blastobotrysraffinosifermentans for the Selective Desymmetrization of the
Symmetric Diester Diethyl Adipate to the Monoester Monoethyl Adipate. Microorganisms 2022, 10, 1316. [CrossRef] [PubMed]
Ali, A,; Ellinger, B.; Brandt, S.; Betzel, C.; Riithl, M.; Wrenger, C.; Schliiter, H.; Schifer, W.; Brognaro, H.; Gand, M. Genome
and Secretome Analysis of Staphylotrichum longicolleum DSM105789 Cultured on Agro-Residual and Chitinous Biomass.
Microorganisms 2021, 9, 1581. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://experiments.springernature.com/articles/10.1385/1-59259-846-3:001
https://doi.org/10.1038/s41570-018-0055-1
https://doi.org/10.1016/j.dental.2015.03.016
https://www.ncbi.nlm.nih.gov/pubmed/25900623
https://doi.org/10.2217/nnm.13.17
https://www.ncbi.nlm.nih.gov/pubmed/24910877
https://doi.org/10.3390/molecules28062619
https://www.ncbi.nlm.nih.gov/pubmed/36985591
https://doi.org/10.3390/microorganisms9112199
https://www.ncbi.nlm.nih.gov/pubmed/34835324
https://doi.org/10.3390/microorganisms10030626
https://www.ncbi.nlm.nih.gov/pubmed/35336201
https://doi.org/10.3390/microorganisms10081519
https://www.ncbi.nlm.nih.gov/pubmed/36013937
https://doi.org/10.3390/microorganisms10071267
https://www.ncbi.nlm.nih.gov/pubmed/35888989
https://doi.org/10.3390/microorganisms10071316
https://www.ncbi.nlm.nih.gov/pubmed/35889035
https://doi.org/10.3390/microorganisms9081581
https://www.ncbi.nlm.nih.gov/pubmed/34442660

	References

