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Dear friends and alumni of Schwaneberg Group,

Highlights

The year 2017 was exciting and special for us. The Henkel
Innovation Campus for Advanced and Sustainable Technologies
(HICAST) was prolonged for two additional years. The FocusLab
greenRelease was successfully defended and was endowed with
2.3 million Euros from the “Bioeconomy Science Center”. Many
new projects have also been granted, including EU collaborations.
If you are interested in our current work, we have included
selected publication highlights in this newsletter. Finally, we
introduce to you our new co-workers: 13 new highly motivated
PhD fellows, 8 experienced post-doctoral fellows, and 4 valuable
technical assistants. Thanks for taking the time and your interest in
reading our newsletter!
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HIGHLIGHTS
We are very happy and proud to
announce that after a successful
three-year phase, the Henkel
Innovation Campus for Advanced
and
Sustainable
Technologies
(HICAST) was prolonged for two
additional years. Established by
Henkel AG.& Co. KGaA and the RWTH Aachen University as a
joint center of excellence in 2014, HICAST is coordinated at
RWTH by Prof. Ulrich Schwaneberg (ABBt-Bioeconomy) and
represents an interdisciplinary research cluster at the interface of
protein engineering, catalysis and new molecule synthesis (Prof.
Regine Palkovits; ITMC) and physical chemistry (Prof. Walter
Richtering; IPC). This is the first fully financed laboratory in the
faculty of ABBt in Aachen. HICAST aims to develop an in-depth
knowledge on interactions of laundry ingredients to design more
sustainable and bio-based detergents of the future. HICAST is comanaged by the senior scientist, Dr. Mehdi D. Davari.

RWTH Aachen University
Worringerweg 3
52074 Aachen
Email: info@biotec.rwth-aachen.de

Prof. Dr.-Ing. Ernst Schmachtenberg,
Rector of RWTH Aachen University and
Henkel’s Executive Vice President of
Laundry & Home Care, Bruno Piacenza
with coworkers of RWTH Aachen.
Picture taken from Henkel AG & Co.
KGaA homepage
https://www.henkel.de/presse-undmedien/presseinformationen-undpressemappen/2015-03-03-hicastexzellenz-fuer-nachhaltigetechnologien/397324#

Highlights

Successful defense of the FocusLab “GreenRelease for Plant Health”
endowed with € 2.3 million from the “Bioeconomy Science Center”
The
main
objective
of
the
FocusLab
greenRelease is to significantly reduce fungicide
and herbicide usage and thereby contribute to a
sustainable agriculture and bioeconomy. The
greenRelease technology (developed in the
BioSC projects: GreenGel, RIPE, and BiFuProts)
will be further developed into a robust and
applicable platform technology for plant health. To
achieve
this
objective,
the
FocusLab
greenRelease is divided into three areas: 1)
Technology advancement & upscaling, 2)
Validation for sustainable agriculture by focusing
on two fungicides and two herbicides, and 3)
Economic assessment by mapping of the
knowledge base, technology transfer, and market
entry options. The latter is aimed to be achieved
by analyzing existing and developing novel value
chains for innovations. The unique technical
application characteristics of the greenRelease

technology are based on
properties of microgel
containers (200 nm to 10
µm). Microgels are soft
porous polymer colloids,
which can be loaded with
active ingredients and
can attach through tailormade anchor peptides on
DR. FELIX JAKOB
plant leaves at ambient
FOCUSLAB COORDINATOR
temperature by simple
spray applications. The
main advantages of the greenRelease technology
over existing release technologies are the
controlled/triggered release of compounds over
weeks/months, minimized losses due to a high
rainfastness, plant compatibility, and tunable
biodegradability.

Fig. 1. Schematic overview of the GreenRelease technology platform for plant health and all four partner institutions.

The FocusLab “GreenRelease for Plant Health” is funded for three years commencing January 2018. The
FocusLab is part of the Bioeconomy Science Center (BioSC), of North Rhine-Westphalia’s (NRW) Scientific
Center of Excellence for Sustainable Bioeconomy. Four partner institutions (Aachen, Bonn, Düsseldorf,
Jülich) are involved. The Ministry of Culture and Science (MKW) is investing a total of € 2.3 million in the
new FocusLab as part of the NRW strategy project BioSC. For more information please visit
https://www.biosc.de/greenRelease.
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Research Highlights

Biofunctional Microgel-Based Fertilizers for Controlled Foliar Delivery of
Nutrients to Plants
Meurer, R. A., Kemper, S., Knopp, S., Eichert, T., Jakob, F., Goldbach, H. E., Schwaneberg, U., Pich, A..(2017). Angewandte
Chemie International Edition 56(26): 7380 – 7386.

Development of a microgel-based foliar fertilizer with the aid of anchor peptides as
adhesion promoter for increased rainfastness

Foliar application of micronutrients (e.g. iron(III)
ions) onto plants over an extended time is
challenging and often not possible due to
insufficient rainfastness. Smart delivery systems
which enable micronutrient release over several
weeks would offer innovative and sustainable
options to improve plant health and food
production. Herein, we report a novel foliar
fertilizer delivery system based on functional pHresponsive biohybrid microgels that have
orthogonal
functionality
as
carriers
of
micronutrients and employ peptides (termed
anchor peptides) as foliar adhesion promoters.
We have designed a novel delivery system for
plant micronutrients based on anchor-peptidedecorated poly(allylamine) microgels. The postmodification with 2,3-dihydroxybenzoic acid by Nhydroxysuccinimid-coupling was used to decorate
the interior of the microgels and anchor-peptide
fusion proteins were used to decorate the surface

of microgels by means of thiol-ene click chemistry.
Our experimental data indicate that microgels can
be loaded with tunable amounts of iron(III) ions
and show strong binding to leaf surfaces; the
anchor peptides bind to hydrophobic surfaces and
the waxy “islands” of plant leaves. The application
of iron(III) loaded microgels onto iron-deficient
cucumber plants – as a “proof-of-concept” –
showed significant “re-greening” and increase of
the chlorophyll content in leaves confirming an
efficient delivery and bioavailability of metal ions.
The biocompatible and non-phytotoxic nature of
poly(allylamine) microgels enables their general
application as delivery systems for plants. Our
system requires no auxiliaries and is loadable,
storable, and applicable from aqueous dispersion.

Fig.

2. Concept of biofunctional
microgel-based fertilizers for specific
attachment to leaf surfaces and
controlled foliar delivery of nutrients to
plants.
© Wiley VCH

The industrial application of microgels as fertilizer systems is envisioned because of the low estimated
production costs (cost of microgels 8–10 EUR per kg on laboratory scale plus cost of anchor-peptides less than
1 EUR per kg microgel), a high loading capacity (30–50% nutrient per polymer dry weight), a straightforward and
simple handling of the microgels, and its high flexibility in terms of encapsulated nutrient and tunable adhesion to
various plant species. We believe that the microgel container concept can be extended to different types of
active molecules (e.g. priming compounds, fungicides, insecticides) capable of improving plant viability and
productivity. The modification of the microgel interior can ensure high loading and programmed release with high
efficiency to match application demands and reduce environmental pollution.
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Research Highlights

Casting epPCR (cepPCR): A Simple Random Mutagenesis Method to Generate
High Quality Mutant Libraries
Yang, J., Ruff, A. J., Arlt, M., Schwaneberg, U. (2017). Casting epPCR (cepPCR): A simple random mutagenesis method to
generate high quality mutant libraries. Biotechnol. Bioeng., 114, 1921-1927.

Development of a more powerful and diverse diversity generation method called cepPCR.
This newly established method facilitates to identify regions within enzymes that are
important for property improvement and increases the number of identified beneficial
positions compared to standard epPCR
.

The most common used method for diversity
generation in directed evolution campaigns is
random mutagenesis by error-prone polymerase
chain reaction (epPCR). However, epPCR often
misses
more
than
70%
of
beneficial
positions/amino acid exchanges to improve
enzyme properties such as organic solvent or
ionic liquid resistance. In this manuscript, the bsla
gene which encodes for the lipase A from Bacillus
subtilis (543 bp) was divided into three fragments
(147, 192, 204 bp). Each fragment was subjected
to an epPCR with a high mutation load (22, 31,
and 33 mutations per kb, respectively) using a
Polymutarase DNA polymerase and different
MnCl2 concentrations.
With this procedure, which can efficiently be
screened in agar plate or microtiter format, an

increased number of identified beneficial positions
can be obtained while a fraction of active
population can be maintained. The so called
“casting epPCR” (cepPCR) method, doubles the
number of identified beneficial positions (from
14% to 29%), when compared to standard
epPCR for the BSLA enzyme model. Furthermore,
a mutation frequency of 21-33 mutations/kb and
sequencing of 300 mutations proved for all three
fragments to be efficient in obtaining beneficial
amino acid positions. The sequencing of up to
600 mutations per fragment taught us lessons on
how throughput relates to the number of identified
beneficial positions. Moreover, the mutagenic
conditions can be easily adapted and transferred
to many other enzymes. Finally, cepPCR can
help researchers design more efficient directed
evolution campaigns with balanced throughput.

Fig. 3. The bsla gene (543 bp, small lipase gene from Bacillus
subtilis) was divided into 3 fragments (147 bp, 192 bp and 204
bp). Each fragment was subjected to an epPCR with a high
mutation load (22, 31 and 33 mutations per kb). An increased
number of identified beneficial positions were obtained
compared to standard epPCR.
© Wiley VCH
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Research Highlights

Inversion of cpADH5 Enantiopreference and Altered Chain Length Specificity
for Methyl 3-Hydroxyalkanoates
Ensari*, Y., Dhoke*, G. V., Davari, M. D., Bocola, M., Ruff, A. J., Schwaneberg, U. (2017). Inversion of cpADH5
Enantiopreference and Altered Chain Length Specificity for Methyl 3-Hydroxyalkanoates. Chemistry, 23, 12636-12645

Enlargement of the substrate binding pocket of cpADH5 led to the
conversion of medium chain methyl 3-hydroxyalkanoates and inverted
enantiopreference for short chain methyl 3-hydroxyalkanoates.

Selective oxidation of primary or secondary
alcohols to carbonyl compounds (aldehydes
and ketones) is a key reaction in organic
synthesis and industry. Oxidation of alcohol
to ketones can be performed efficiently by a
great number of chemical oxidation
methods. Selectivity, undesired by-product
formation, substrate scope and conversion
rates are still major challenges in oxidation
of alcohols. Alcohol dehydrogenases are
promising alternatives to metal catalysts
and perform reversible oxidations of primary
or
secondary
alcohols
to
their
corresponding aldehydes or ketones.

building blocks in the
pharmaceutically
active
detergents, and so on.

This study reports the first reengineered
Candida parapsilosis alcohol dehydrogenase
(cpADH5) for the efficient oxidation of methyl
3-hydroxyhexanoate
and
methyl
3hydroxyoctanoate, which were not converted
by
the
wild-type
cpADH5,
to
their
corresponding ketones. In this study, we
mutated and redesigned the substrate binding
pocket of cpADH5 in order to extend its
substrate scope toward medium-chain 3hydroxy fatty acid methyl esters (FAME) which
contain 6-12 carbon atoms in their alkyl chains.
Furthermore, we describe the inverted
enantiopreference for the oxidation of methyl
3-hydroxybutyrate which was observed for our
engineered cpADH5 variant.

Ketone-functionalized fatty acid derivatives
are versatile compounds in organic
chemistry, are used as intermediates and

WT

cpADH5

WT
methyl-(S)-3hydroxybutyrate

methyl 3-hydroxyhexanoate
(Not converted)

Altered Chain
Length Specificity

Inverted
Enantiopreference

W286A

methyl 3-hydroxyhexanoate
(converted)

production of
compounds,

L119M/W286S

methyl-(R)-3-hydroxybutyrate

Fig 4. General overview of cpADH5 binding pocket engineering.
Copyright @ Chemistry – A European Journal.
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New Projects

New Projects
Funded projects 2017




Humboldt Research Fellowship for
Postdoctoral Researchers for Dr. Lingling
Zhang: Electrochemical applications of
laccase screening. 2017- 2019.

Federal Ministry of Education and
Research (BMBF): Forschungspreis 2016:
Selective P450 and whole cell hybrid
catalyst systems in synthetic biofilms
(Hyka-synBio). 2017 - 2021. Funding
amount: 1.4 M €.

Bioeconomy international funds



German Federal Environmental Fundation
(Deutsche Bundesstiftung Umwelt, DBU):
Value-PP
–
Valorisierung
von
Pflanzenschroten
durch
Phosphatabreicherung mit gekoppelter
Poly-P-Wertstoffsynthese. 2017 - 2019.
Funding amount: 165.669 €.

China
 Federal Ministry of Education and
Research
(BMBF),
Bioeconomy
International 2015: BioPlasticizer - Protein
and process engineering of a lipase for
bio-based plasticizers production. 2017 2020. Funding amount: 342.082 €.



Ministry of Innovation, Science and
Research of the German State of North
Rhine-Westphalia (MIWF): Business Case
Evaluation: Phosphate recovery from
renewable resources (Business P). 20182020. Coordinated by Schwaneberg
Group, total funding amount: 628.947 €.

Brazil
 Federal Ministry of Education and
Research
(BMBF),
Bioeconomy
International 2015: ProPlanta - Protecting
plants with antimicrobial peptides and
gallates. 2017 - 2020. Funding amount:
511.396 €.



Ministry of Innovation, Science and
Research of the German State of North
Rhine-Westphalia (MIWF): Focus Fund:
Combinatorial creation of structural
diversity for novel high-value compounds.
2018 – 2020. Funding amount: 245.248 €.



Russia
 Federal Ministry of Education and
Research
(BMBF),
Bioeconomy
International 2016: EnzyBioDeg - Tailored
enzyme cocktails for efficient cellulose
biodegradation. 2018 – 2020. Funding
amount: 708.744 €.

EU Marie Sklodowska-Curie Action
(MSCA): Harnessing the power of
enzymatic oxygen activation (OXYTRAIN).
2017 - 2021. Funding amount: 240.216 €.

Upcoming projects 2018





AIF: Extension of the spectrum of
peroxygenase-based hydroxylations by a
combination of new enzymes, new
metagenome
screening,
enzyme
engineering and reaction technology
(PeroxyMeeR). 2017 – 2019. Funding
amount: 241.150 €.
DAAD: Change by OmniChange Student
exchange between Private University of
Tunis (ULT) Tunisia and the Institute of
Biotechnology at RWTH in Aachen. 2017.
Funding amount: 37.325 €.



Ministry of Ministry of Culture and Science
of North Rhine-Westphalia (MKW), Focus
Fund: GreenRelease for plant health.
NRW - Strategieprojekt BioSC 2018 –
2020. Coordinated by Schwaneberg
Group, total funding amount 2.3 M € for 9
partners.



Federal Ministry of Education and
Research (BMBF): Basic technologies
researcher tandem: Chiral membranes II.
2018
–
2021.
Coordinated
by
Schwaneberg
Group,
total funding
amount: 2 M €.
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People

NEW PHD FELLOWS 2017
Ulrich Markel
Project title: Directed evolution of
biohybrid catalysts for synthesis
of PNB and PLA
Division: Next Generation
Biocatalysis

Stefanie Brands
Project title: Evolution of Pig C
(CombiCom-BioSc Focus Lab)
Division: Molecular Bioeconomy
Starting date: 01.08.2017

Starting date: 02.01.2017

Subrata Pramanik
Project
title:
Towards
understanding Bacillus subtilis
lipase A (BSLA) activity in ionic
liquid and organic solvents
Division: Computational Biology

Gustavo Santos
Project title: Evolution of hemedependent monooxygenases (ITN
OXYTRAIN)
Division: Molecular Bioeconomy
Starting date: 01.08.2017

Starting date: 03.04.2017

Matthias Offerman
Project
title:
Evolution
of
synthases for the FPP-pathway
(CombiCom-BioFocus Lab)

Francisca Contreras Leiva
Project title: EnzyBioDeg: Tailored
Enzyme Cocktails for Efficient
Cellulose Biodegradation

Division: Next Generation
Biocatalysis

Division: Computational Biology
Starting date: 01.09.2017

Starting date: 01.08.2017

Khalil Essani
Project title: Advancement of
novel flow cytometry screening
principles based on fluorescent
hydrogel formation

Malte Wittwer
Project title: Development of biofactories comprising whole-cell
P450- and biohybrid catalysts
embedded in synthetic biofilms

Division: Hybrid Catalysis and
High Throughput Screening

Division: Next Generation
Biocatalysis

Starting date: 02.01.2017

Starting date: 01.09.2017
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People

Kevin Hermann
Project title: Phytase engineering
for efficient P-recovery (Value-PP,
DBU project)
Division: Molecular Bioeconomy
Starting date: 01.10.2017

Liang Gao
Project title: Construction and
application of a novel microbial
whole-cell
biocatalytic
model
comprising
self-assembled
membrane-protective shells
Division: Next Generation
Biocatalysis
Starting date: 01.10.2017

Lilin Feng
Project title: In vitro flow cytometrybased screening platform for
enzyme
mutants
and
the
applications of polymersomes in
biotechnology
Division: Hybrid Catalysis and
High Throughput Screening

Maximilian Nöth
Project title: Microgel engineered
enzymatic and chemical reactions
– towards tandem catalysts
(SFB985 fund)
Division: Computational Biology
Starting date:01.11.2017

Starting date: 01.10.2017
Hoda Alibiglou
Project title: Engineering of
Enzymes
for
Detergent
Applications (HICAST)
Division: Computational Biology
Starting date: 01.10.2017
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People

SCIENTIFIC COWORKERS WHO JOINED THE GROUP IN 2017:
Dr. Islam El-Awaad joined the
Biohybrid Systems division located
in
DWI-Leibniz
Institute
for
Interactive Materials as a Post-Doc
in February 2017. He is involved in
the ZykloBox project.

Dr. Christoph Gertler joined the
group as a Senior Scientist in
February 2017. He assists in
publication activities, organizes
industry contacts and supports
grant capture of the institute.

Richard Meurer joined in March
2017 as a Post-Doc in the Hybrid
Catalysis and High Throughput
Screening division. He is involved
in the iVDT2 project, developing
an in vitro high throughput
screening platform for directed
evolution
and
cell-free
metagenomics.

Dr. Lingling Zhang joined the
Hybrid
Catalysis
and
High
Throughput Screening division in
June 2017. She is working on
electrochemical applications of
laccase screening. Dr. Zhang is
funded by the Humbolt Research
Fellowship.

Dr. Letícia Novaes rejoined the
Biohybrid Systems division in
June 2017. She is working as a
Post-Doc in the Pro-Planta
project, which involves the
protection
of
plants
with
antimicrobial
peptides
and
gallates.

After her graduation this year, Dr.
Julia Kinzel continued in our
group as Senior Scientist. She
mainly supports with reports
writing and communication with
delegations of funding agencies,
science and industry.

Dr. Gaurao Dhoke rejoined the
group in September 2017 as PostDoc. He is working on the ROBOX
project in the Computational
Biology division.

Dr. Lorenzo Pesci joined the
Hybrid
Catalysis
and
High
Throughput Screening division in
September 2017. He is working as
a Post-Doc on the project titled
“Protein and process engineering
of a lipase for bio-based
plasticizers production”
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People

TECHNICAL ASSISTANTS:

Claudia Wichlatz joined the
Biohybrid System division in the
DWILeibniz
Institute
for
Interactive Materials in February
2017. She is the new lab
manager.

Soumiya Ezzahoini joined the
Molecular Bioeconomy division
as a technical assistant in April
2017. She is currently working
on the Golgi Glycan project.

Claudia Greiner has joined the
Schwaneberg group in November
2017 as a technical assistant. She
belongs
to
the
Molecular
Bioeconomy division.

Karina
Paul
joined
the
Schwaneberg group October
2017 as a technical assistant for
the
Molecular
Bioeconomy
division.
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Congratulations to our talented coworkers!

GRADUATED PHD FELLOW 2017
Dr. Julia Kinzel
PhD thesis: Towards chiral
nanopores based on tailor-made
FhuA β-barrel proteins
Graduation: 29.06.2017
New position: Senior Scientist,
Schwaneberg Group, RWTH
Aachen University

Visiting PhD fellow Hao Cao
Hao Cao worked on the “Effect
of charged surface residues on
BSLA resistance towards TFE”
starting from February 2016. He
stayed in our group for one year.
He successfully published his
findings within our group in the
Energy and Fuels Journal,
“Sugar-improved
enzymatic
synthesis of biodiesel with Yarrowia lipolytica
lipase 2” (DOI: 10.1021/acs.energyfuels.7b01091’).

Expertise: Scientific coordination, design and
production of membrane proteins, laboratory safety
regulations

Visiting professor Prof. Dr. Joery de Kock
Prof. Dr. Joery de Kock from the
University of Brussels joined our
group as visiting professor to
work on the project „Engineering
of a potent nitisinone-insensitive
human
4-hydroxy-phenylpyruvate dioxygenase“ together
with
PhD
fellow
Jessi
Neuckermanns.

Visiting professor Prof. Dr. Zhimin Li
Prof. Dr. Zhimin Li started
working in our group in 2016 and
worked on the “Effect of charged
surface residues on BSLA
resistance towards TFE” until
May 2017. She stayed in our
group for one year.

Humboldt fellow Dr. Lingling Zhang
Dr. Lingling Zhang received her
PhD at the Changchun Institute
of Applied Chemistry, Chinese
Academy of Sciences, China,
and started as a PostDoc in the
Schwaneberg group on June 1st
2017 as a member of the
interdisciplinary sub-division. Her
project
deals
with
electrochemical applications of laccase screening.
She will stay in our group for at least two years.

Congratulations to Mrs. Pennings on her 25
years of service at the RWTH!
Mrs. Marie-Luise Pennings has
officially been working in our
institute for a quarter of a century!
Mrs. Pennings, our lab technician,
recently celebrated her 25th
anniversary of service at the
RWTH Aachen. She started her
employment in January 1993 at
the Institute for Biotechnology of
RWTH Aachen University under the leadership of
Professor Hartmeier. Throughout the whole time,
her work was always commended and appreciated
by all members of the institute. We would like to
thank Mrs. Pennings for her kindness and support
which enable us to work smoothly on a daily basis.
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Congratulations on your success!

iGEM2017 RWTH Aachen Team

The iGEM2017 Aachen team was nominated and
won gold medal for Best Hardware Award and
Best Environmental Project Award with their
project “Salt vault”. The project dealt with the
possibilities of desalinating waste water in an
ecologically and cost- and energy efficient
manner through a microorganism that internally
accumulates sodium and chloride ions.

International Genetically Engineered Machine (iGEM)
Team RWTH Aachen 2017

Alexander Grimm won a prize for Oral Presentation
At the annual IRTG SeleCa Symposium in Osaka, Japan in
March 2017, SeleCa member Alexander Grimm won a prize for
Best Oral Presentation. He presented the recent results of his
work on the protein engineering of beta-barrel proteins for
biohybrid catalysis.

Alexander Grimm and Prof. Schwaneberg
at the SeleCa Symposium in Osaka, Japan
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Theses 2017

THANKS TO OUR BACHELOR AND MASTER STUDENTS FOR THEIR WORK IN OUR GROUP

Selim Ben Aissa

Christian Klare

Marie Blickling

Johanna Mangler

Manuel Bruch

Markus Ottersbach

Hajer Dali

Kerstin Peters

Asma Essefi

Fatma Zahra Querfelli

Sellama Fekiri

Kristina Schira

Karl Wieland Freyer

Alexander Steinmetz

Kai-Wolfgang Hintzen

Jörn Ulbrich

Stephan Hillmann

Annika Wiens

Paul Hoffmann
Fehmi Karakas
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L, Bocola M, Schwaneberg U. 2017. Amino acid substitutions in
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mutations.
Applied
Microbiology
and
Biotechnology
101(8):3177-3187.
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Let‘s keep in touch!
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Please join our symposium as alumni!
Great to meet you all again

2nd Aachen Protein Engineering Symposium
Methods, Challenges, and Applications
October 07th-10th, 2018 • RWTH Aachen University • Aachen

OUTLINE
The 2nd Aachen Protein Engineering Symposium (AcES) is a scientific and
educational conference which is organized by the ABBt (Aachen Biology and
Biotechnology; group of Prof. Schwaneberg) at the RWTH Aachen University. The
AcES provides an overview on state-of-the-art methodologies in protein
engineering with a focus on enzyme discovery, diversity generation and highthroughput screening. Success stories in industrially applied enzymes and their
applications for integrated bioeconomy conclude the AcES symposium. We are
looking forward to welcome you in Aachen and wish you fruitful discussions with
leaders in protein engineering from academia and industry.

REGISTRATION
Registration deadline:
September 10th, 2018

LOCATION
RWTH Aachen University
Super C, Ford-Saal
Templergraben 57
52062 Aachen (Germany)

CONTACT
aces@biotec.rwth-aachen.de

Program
Session 1: Enzyme discovery

Session 2: Computational and
Structural Biology
Session 3: Diversity generation and
HTS screening assay development
Session 4: Protein engineering:
Case studies from industry
Session 5: Protein engineering for
integrated bioeconomy
Session 6: Protein engineering and
catalysis from academia

www.aces-symposium.rwth-aachen.de
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