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Jasper S. Möhler, Tobias Schnitzer, Helma Wennemers.
Chem. Eur. J. 2020, 26, 15623 –15628;
DOI: 10.1002/chem.202002966Adv. Synth.Catal.2022,364
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Control over the enamine pyramidalization, a long-overlooked
key feature, enhances the reactivity and stereoselectivity of
amine catalysis. The work laid the basis for dual catalysis of
peptides and enzymes and supramolecular catalysis.

 

HELMA WENNEMERS
Professor, ETH Zurich, Wennemers Group

"Amine Catalysis with Substrates Bearing N-Heterocyclic
Moieties Enabled by Control over the Enamine
Pyramidalization Direction"
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"Primitive selection of the fittest emerging through
functional synergy in nucleopeptide networks"
Anil Kumar Bandela, Nathaniel Wagner, Hava Sadihov, Sara Morales-
Reina, Agata Chotera-Ouda, Kingshuk Basu, Rivka Cohen-Luria, Andrés
de la Escosura, Gonen Ashkenasy. PNAS. 2021, 118 (9) e2015285118;
DOI: 10.1073/pnas.2015285118
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This paper reveals a successful attempt to replicate
simple nucleopeptide chimeras. Different mechanisms
control the replication of complementary chimeras,
leading to a clear selection of one over the other.
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Professor, Ben-Gurion University of the Negev, 
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Michael Teders, Aleksandr A. Pogodaev, Glenn Bojanov,
Wilhelm T. S. Huck. JACS. 2021, 143 (15), 5709–5716;
DOI: 10.1021/jacs.0c12956
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This general and modular strategy enables reversible and
tunable control over the kinetic rates of individual enzyme-
catalyzed reactions and makes a programmable linkage of
enzymes to a wide range of network topologies feasible.
 

WILHELM T. S. HUCK
Professor, Radboud University, Huck Research Group

"Reversible Photoswitchable Inhibitors Generate
Ultrasensitivity in Out-Of-Equilibrium Enzymatic Reactions"
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Michael Teders, Nicholas M. Murray, Wilhelm T. S. Huck.
ChemSystemsChem. 2021;
DOI: 10.1002/syst.202100020
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We have successfully exploited a general and modular strategy to
control functional enzymatic systems under out-of-equilibrium
conditions via the incorporation of competitive photoswitchable
trypsin and α-chymotrypsin inhibitors.
 

WILHELM T. S. HUCK
Professor, Radboud University, Huck Research Group

"Reversible Photoswitchable Inhibitors Enable Wavelength-
Selective Regulation of Out-of-Equilibrium Bi-Enzymatic Systems"
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Christoph Winkler, Stefan Simić, Valentina Jurkaš, Sarah Bierbaumer,
Luca Schmermund, Silvan Poschenrieder, Sarah A. Berger, Elisa Kulterer,
Robert Kourist, and Wolfgang Kroutil. ChemPhotoChem. 2021, 05;
DOI: 10.1002/cptc.202100109
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Working with light-dependent enzymatic reactions is
challenging due to the need for specialized illumination
equipment. Here, we introduce our open-source photoreactor,
enabling precise illumination for 24 samples with controlled
agitation, temperature, wavelength, and light intensity.

 "Accelerated Reaction Engineering of Photo(bio)catalytic Reactions
through Parallelization with an Open-Source Photoreactor"
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Researcher, Universität Graz, Biocatalysis Research Group
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Helma Wennemers, Leo D. M. Nicholls.
Chem. Eur. J. 2021, 03;
DOI: 10.1002/chem.202103197
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How robust can stereoselective peptide catalysts,
“mini-enzymes”, be? In this publication, we show
that peptide catalysis can work in concert with
gold-catalysis. 

 "Synergistic Peptide and Gold Catalysis: Enantioselective
Addition of Branched Aldehydes to Allenamides"
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Professor, ETH Zurich, Wennemers Group
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Stefan Simić, Miglė Jakštaitė, Wilhelm T. S. Huck, Christoph K.
Winkler, and Wolfgang Kroutil. ACS Catal. 2022, 12, 14040-14049.
DOI: https://doi/10.1021/acscatal.2c04444
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Photobiocatalysis is a young field of research dealing with the
combination of light and enzymes to drive reactions. Here, we
investigated how one of only four known natural light-dependent
enzymes behaves in tubular reactors, with the aim of improving
its efficiency. 

 "Strategies for Transferring Photobiocatalysis to Continuous
Flow Exemplified by Photodecarboxylation of Fatty Acids"
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Researcher, Radboud University, Huck Research Group
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Sonia Vela, Zulay D. Pardo Botero, Cristian Moya, Andres
De la Escosura. Chem. Sci., 2022, Accepted Manuscript.
DOI: https://doi.org/10.1039/D2SC02419E
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This work addresses essential questions for studies on the origins
of life, such as which is the minimal nucleobase sequence length
that may enable a rudimentary transmission of information in
chemical systems or the importance of their adaptability to
changes in the environment. 
 "Collective Adaptability in a Replication Network of
Minimal Nucleobase Sequences"
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Postdoctoral Researcher, Universidad Autónoma de Madrid,
Group of Biohybrid Materials and Systems Chemistry 
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Jasper S. Möhler, Lena K. Beiersdörfer, Brenno Masina, Philipp
Wechsler, Helma Wennemers. Adv. Synth.Catal. 2022, 364.
DOI: https://doi.org/10.1002/adsc.202200576 
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N-heterocycles are widespread among therapeutics and agrochemicals. For
synthesis, and in particular, catalysis, these substituents are challenging
since they can interfere by intermolecular interactions with the catalytic
cycle. Here, we show that the activity and stereoselectivity of tailored
peptide catalysts are not affected by N-heterocycles.

 "Tripeptide Organocatalysts for Stereoselective Conjugate
Addition Reactions with N-Heterocyclic Substituents"
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Tobias Schnitzer, Jonas W. Rackl, Helma Wennemers.
Chemical Science 2022, 13, 31, 8963–8967.
DOI: https://doi.org/10.1039/d2sc02044k
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Here, we investigated the properties of tripeptide catalysts in
complex mixtures in hydrophobic and aqueous solvents. We
challenged the catalysts with biomolecules bearing functional
groups that could interfere by coordination or reaction with the
peptide, the substrates, or intermediates. 
 "Stereoselective peptide catalysis in complex environments
– from river water to cell lysates"
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Doctoral Researcher, ETH Zurich, Wennemers Group
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Mathieu G. Baltussen, Jeroen van de Wiel, Cristina
Lía Fernández Regueiro, Miglė Jakštaitė and Wilhelm
T. S. Huck. Anal. Chem. 2022, 94, 20, 7311–7318.
DOI: https://doi.org/10.1021/acs.analchem.2c00659
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Our work presents a Bayesian analysis method which
demonstrates the interference of enzyme kinetic parameters
and determines most likely reaction mechanisms in artificial
enzymatic networks. Moreover, enzymes immobilised in beads
inside flow reactors allows us to reuse them.

 "A Bayesian Approach to Extracting Kinetic Information
from Artificial Enzymatic Networks"
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 STEFAN SIMIC
Doctoral researcher, Universität Graz, Biocatalysis Research Group
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Stefan Simić, Erna Zukić, Luca Schmermund, Kurt Faber, Christoph K.
Winkler, and Wolfgang Kroutil. Chem. Rev. 2022, 122, 1, 1052-1126;
DOI: 10.1021/acs.chemrev.1c00574
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Using enzymes (nature’s catalysts) can drastically simplify the
process of making complex molecules. In our literature review, we
show how this is particularly beneficial for pharmaceuticals as
they often have a well-defined geometry and are expensive to
produce.

 
"Shortening Synthetic Routes to Small Molecule Active
Pharmaceutical Ingredients Employing Biocatalytic Methods"
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Doctoral researcher, Universität Graz, Biocatalysis Research Group
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Hava Sadihov-Hanoch, Anil Kumar Bandela, Agata Chotera-Ouda,
Oshrat Ben David, Rivka Cohen-Luria, David G. Lynn and Gonen
Ashkenasy. Soft Matter 2023, 19, 3940-3945.
DOI: https://doi.org/10.1039/D2SM01528E 
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We demonstrate that the formation of well-defined structures
by double-stranded DNA-peptide conjugates is restricted to a
specific range of environmental conditions and that precise
DNA hybridization, satisfying the interaction interfaces, is a
crucial factor in this process.
 "Dynamic exchange controls the assembly structure of
nucleic-acid-peptide chimeras"
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What I really enjoyed during this project is how we build
on the detailed knowledge of our peptide catalysts to
develop a novel transformation which gives access to
versatile building blocks. 
 

ALENA BUDINSKÁ
Doctoral Researcher, Wennemers Group at ETH Zurich

"Organocatalytic Synthesis of Triflones Bearing
Two Non-Adjacent Stereogenic Centers"

Alena Budinská and Helma Wennemers.
Angew. Chem. Int. Ed. 2023, e202300537
DOI: Angew. Chem. Int. Ed. 2023, e202300537
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Our results provide basic insights into the principles of catalysis
and oligomerization which are key processes for the evolution
of life. They are the first step in creating molecular assembly
lines for the construction of complex molecules from simple
individual components – a goal at the heart of CLASSY. 
 
"Catalytic length-controlled oligomerization with
synthetic programmable templates"

Lewandowski, B.M., Schmid, D., Borrmann, R., Zetschok,
D., Schnurr, M., Wennemers, H. Nat. Synth., 2023
DOI: https://doi.org/10.1038/s44160-022-00228-9
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Sonia Vela-Gallego, Bartosz Lewandowski, Jasper
Möhler, Alonso Puente, David Gil-Cantero, Helma
Wennemers, Andrés de la Escosura
DOI: https://doi.org/10.1002/chem.202303395 
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“Modifying the catalytic activity of lipopeptide
assemblies with nucleobases"
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ANDRÉS DE LA ESCOSURA
Project Coordinator, Universidad Autónoma de Madrid,
Group of Biohybrid Materials and Systems Chemistry 

This work shows the importance of self-assembly in the control
of aqueous peptide-based catalysts, and how complementary
nucleobases can be used to fine-tune their supramolecular
structure and catalytic activity, improving both the conversion
and diastereoselectivity. 
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Sonia Vela-Gallego, Bartosz Lewandowski, Jasper
Möhler, Alonso Puente, David Gil-Cantero, Helma
Wennemers, Andrés de la Escosura
DOI: https://doi.org/10.1038/s44160-022-00228-9
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“The protometabolic nature of prebiotic chemistry"
17

ANDRÉS DE LA ESCOSURA
Project Coordinator, Universidad Autónoma de Madrid,
Group of Biohybrid Materials and Systems Chemistry 

This review reflects about the high interconnection existing
between the main prebiotic synthetic routes, pointing out how
common intermediates and catalytic cycles connecting them would
be critical to establish self-organized and dissipative networks as
constituents of primitive minimal metabolisms. 
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Martin Schnurr, Jonas W. Rackl and Helma Wennemers.
DOI: https://doi.org/10.1039/d2sc02044k
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Here, we show that catalyst deactivation can be
overcome by catalysts that bear an intramolecular acid
for protonation and release of the alkylated catalyst
through ß-elimination of the nitroolefin.
 
"Overcoming Deactivation of Amine-based Catalysts:
Access to Fluoroalkylated 𝛾-Nitroaldehydes"
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