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Biotechnology Diploma from Mannheim University of Applied
Sciences, Germany (2008).
Nonscientific interests: Exploring cities, countries and

cultures, playing beach soccer/volleyball, and practicing yoga
My Ph.D. work focused on the regulation and genetic

manipulation of polyketide biosynthesis. The recent unveiling of
several crotonyl-CoA carboxylase (CCR)-dependent precursor
pathways has a significant impact on the bioengineering of struc-
turally diverse polyketides. Our latest publication explores the
modular application of one such newly recognized extender unit.
In this example, we genetically engineered the 36-Methyl-FK506
congener by exploring the natural substrate flexibility of its
mulitmodular megasynthase. At the same time we demonstrated
the “plug and play”-type usability of the CCR-encoding gene
cassette. (Read Lechner’s article; DOI: 10.1021/sb3001062)
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My main interest, right from my undergraduate studies, is in

antimicrobials. Therefore, I started my Ph.D. on bacteriocins,
particularly AS-48, and the impact of circularization in this
interesting enterocin. Currently, I am working on different
bacteriocins termed lantibiotics, and the application of synthetic
biology to produce novel antimicrobial molecules by hyper-
modification, combinatorial approaches, and multivalency
principles. Lantibiotics are very stable and potent antimicrobial
compounds that undergo extensive posttranslational modifica-
tions. This paper represents the first approach to produce
lantibiotics in vivo that contain posttranslational modi-
fications that are not present in the native molecule, opening
an exciting field for the combination of designed modifications in
bioactive peptides. (Read Montabań-Lo ́pez’s article; DOI:
10.1021/sb3001084)
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My Ph.D. project is to increase the chemical diversity of

lantibiotics (mainly the model lantibiotic nisin) by introducing
single/multiple modification enzyme(s) found in other bacter-
iocin systems belonging to both lantibiotics and non-lantibiotics.
Lantibiotics are small peptides undergoing a series of posttransla-
tional modifications. They display high antibacterial activity against
Gram-positive bacteria. They are promising candidates in the fight
against multidrug-resistant pathogens. In our research, we expect to
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design lantibiotics with more modifications/novel activity by using
the combination of different modification enzymes. Meanwhile we
aim to describe the substrate specificity of the enzyme we choose.
(Read Mu’s article; DOI: 10.1021/sb3001084)
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My Ph.D. project aims to produce novel antimicrobial

lanthionine containing peptides (lantibiotics). By genome mining
many clusters involved in the biosynthesis of these genome
encoded post-translationally modified peptides can be identified.
To go from prediction to activity we employ a synthetic biology
approach to “wake up” “sleeping” lantibiotics. We combine the
biosynthesis cluster of the model lantibiotic nisin (NisBTC) with
the novel predicted lantibiotic (LanA) to produce novel modified
peptides. In the paper published in this issue we show that we can
extend this in vivo system with other additional enzymes from the
biosynthesis clusters other lantibiotics. This extended modular
in vivo system enables us to produce a wider variety of (novel)
modified (antimicrobial) peptides. (Read van Heel’s article; DOI:
10.1021/sb3001084)
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My scientific interests include using interdisciplinary approaches

to develop innovative technologies, as reflected in my expertise in
gene therapy, chemical biology, and drug development. More
recently, during my Ph.D. I focused on bionanotechnology, where
I invented the isopeptag and SpyTag covalent tagging technologies.
Currently,my research focuses on genomic engineering of biological
circuits, where I am exploring how synthetic biology technologies
can be more readily transferred to industry. Accordingly, this paper
reflects my experiences and provides a broad overview of the inter-
disciplinary nature of synthetic biology, and how this can be
utilized for developing new strategies for antimicrobial discovery.
It explores the engineering of a variety of biological platforms for
the development of small molecule, peptide, and nontraditional
antimicrobial therapeutics. (Read Zakeri’s review; DOI: 10.1021/
sb300101g)
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