
  

 
    

                                                                                               

 
  
 
 

14.00 CET  Prof. Dr. Fernando López Gallego, CIC biomaGUNE, San Sebastián, Spain                                        
                              
Self-Sufficient Heterogeneous Biocatalysts for Bioamination Reactions 
Biocatalysis is an emerging field in chemical manufacturing, with self-sufficient heterogeneous biocatalysts 

(ssHBs) offering significant potential for reducing operational costs and enhancing the efficiency of cofactor 

use. These biocatalysts are fabricated by confining enzymes and their cofactors on pre-existing porous 

materials or printed monoliths. This approach ensures in situ cofactor regeneration without exogenous 

cofactor supply in both discontinuous and continuous processes. Despite their promising performance, the 

mechanism behind this strategy and its limits are underexplored. Lastly, we are exploiting the co-

immobilization of amino acid dehydrogenases, amine dehydrogenases, and amine transaminases and their 

corresponding cofactors (NAD(P)H, PLP, FAD, ATP, CoASH…) to fabricate a new generation of self-sufficient 

heterogeneous biocatalysts able to perform bioamination reaction without exogenous cofactor supply. 

Through spatiotemporal operando characterization using microscopy tools, we discovered that interactions 

between confined cofactors and enzymes follow the Sabatier principle. This principle states that reactants 

(i.e., cofactors) must bind to the surface of heterogeneous catalysts with intermediate binding energies to 

maximize catalyst performance”. By applying this principle to biocatalytic cofactor regeneration, we optimize 

the functionalization of enzyme carriers to ensure maximum activity of the immobilized enzyme through the 

confined cofactor. As a result, we optimized several heterogeneous multi-enzyme systems in which both 

enzymes and cofactors are discontinuously and continuously reused in batch and flow reactors, respectively, 

for the amination of ketones and aldehydes. 
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14.30 CET Dr. Malin Lüking, Enginzyme AB, Solna, Sweden    
 

From Enzyme Design to Process Economics: Enhancing Industrial Biocatalysis with Computational 

Biology  
Developing enzymatic processes for large-scale chemical manufacturing requires a development far beyond 
catalytic activity. At Enginzyme, we engineer enzymes to withstand industrial conditions, often through 
immobilization, enabling catalyst recycling. However, achieving process feasibility demands addressing 
multiple challenges on different, but connected, levels: from expression, product inhibition and stability of 
the enzyme to cost of goods sold (COGS). 
This talk will illustrate these challenges through a case study of developing an oxygen-dependent biocatalyst. 
Initial enzyme candidates exhibited product inhibition that rendered the process economically unfeasible. To 
address this, we employed multiple computational approaches—e.g. ancestral sequence reconstruction, 
Rosetta-based mutant evaluations, and MD simulations—to design variants with increased stability and 
reduced product inhibition. Critically, our LIMS system enabled us to integrate data such as expression and 
activity for each variant. Using a Monte Carlo simulation to assess the combined effects of critical process 
performance parameters on COGS enabled us to pinpoint essential catalyst performance targets required for 
ensuring the process's economic viability. 
This example highlights why industrial biocatalysis requires more than algorithmic innovation: it demands 
data infrastructure that connects molecular design, catalyst performance, and process technoeconomics. An 
important pillar of the future development in industrial biocatalyst development, including enzyme 
engineering, is to build "AI-ready" data systems that capture multi-dimensional experimental and 
computational datasets. I will discuss the challenges and opportunities of developing such infrastructure in an 
evolving industrial environment where each customer project brings unique requirements.  
 

 
 
 
 
15.00 CET Dr. Oska Pugh, Department of Chemistry, University of Oxford, Inorganic Chemistry  

Lab., South Parks Road, Oxford, UK                                                                                                                                                                                        
 
Reduction of Nitroarenes: a Hydrogenase Story  
The reduction of Nitroarenes serves as an effective route to a variety of highly valuable building blocks, such 

as anilines, N-aryl hydroxylamines, and indoles. Classical reduction methods for the production of these 

compounds often employ similar strategies. Generation of anilines and N-aryl hydroxylamines typically use 

variations of either transfer hydrogenation using a sacrificial hydrogen source, or direct hydrogenation using 

precious metal catalysts such as platinum and palladium. For indoles, the most common synthetic route is the 

Leimgruber-Batcho reaction, whose key step involves the hydrogenation of a nitroarene often using palladium. 

Hydrogenation methods that lower the amount of precious metals used, or even eliminate them entirely, are 

highly desirable. We have developed a new biocatalytic process that allows for the conversion of nitroarene 

compounds to anilines. This reaction takes advantage of a catalytic system based on hydrogenase from E. coli. 

on a carbon black support. This reaction demonstrates excellent functional group tolerance, including to 

reducible groups such as nitriles and alkynes and halides. Two variations on this work have been explored, the 

first examines producing N-aryl hydroxylamines using a mildly modified method. The second variation has 

focussed on generating indoles via a biocatalytic Leimgruber-Batcho reaction. This reaction also shows good 

functional group tolerance and scalability for the production of important API precursors. 

    



Two variations on this work have been explored, the first examines producing N-aryl hydroxylamines using a 

mildly modified method. The second variation has focussed on generating indoles via a biocatalytic Leimgruber-

Batcho reaction. This reaction also shows good functional group tolerance and scalability for the production of 

important API precursors. 

 

      
 
 
 
 
15.30 CET Prof. Dr. Magnus Carlquist, Department of Process and Life Science Engineering,  

Division of Biotechnology and Applied Microbiology, Lund University, Lund, Sweden  
 
Engineering Yeast for Biocatalytic Production of Amines  
Transaminase catalyzed amination offers a sustainable route to chiral amines, yet whole cell systems often face 

metabolic bottlenecks that limit productivity. In this work, we show how rewiring central metabolism in 

Saccharomyces cerevisiae improves the biocatalytic production of amines from prochiral ketones, using the 

stereoselective conversion of benzylacetone to (S)-1-methyl-3-phenylpropylamine (MPPA) as a model reaction. 

Yeast was engineered to express the ω-transaminase from Chromobacterium violaceum (cv ATA), generating 

an active whole cell catalyst. To reduce competing alanine metabolism and redirect flux toward amination, the 

endogenous alanine aminotransferase ALT1 was replaced with cv ATA using a rapid CRISPR/Cas9 based gene 

replacement strategy. This intervention improved MPPA production 2.6 fold relative to the ALT1 intact strain. 

Physiological characterization in controlled bioreactors revealed that MPPA formation occurred exclusively 

during post diauxic growth on ethanol, indicating a strong coupling between intracellular redox state, carbon 

source, and transaminase activity. Ethanol proved a superior co substrate to glucose, likely because lower 

intracellular pyruvate levels during ethanol metabolism favor amination. Under optimized conditions, 

bioconversion of benzylacetone reached a yield of 58%. 

Together, these results demonstrate that targeted engineering of the alanine–pyruvate node substantially 

improves whole cell transaminase catalysis in yeast. This work establishes an engineered S. cerevisiae chassis 

and a generalizable CRISPR workflow for the sustainable production of valuable chiral amines. 

Reference:  

Arne Hagman, Olof Stenström, Göran Carlström, Mikael Akke, Carl Grey, Magnus Carlquist, Biocatalytic 

reductive amination with CRISPR-Cas9 engineered yeast. Sci Rep. 15(1), 16972 (2025). 

https://doi.org/10.1038/s41598-025-01182-0 
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Fernando López-Gallego is IKERBASQUE Research Professor  

at Biomaterials Center CIC-biomaGUNE (San Sebastián, Spain).  

After obtaining his PhD at the University Autonoma of Madrid  

in 2007, he did an academic post-doc in the laboratory of Prof.  

Schmidt-Dannert at the University of Minnesota, working on  

metabolic engineering and synthetic biology, and an industrial  

postdoc in the Technology Lab of REPSOL (Madrid). In 2019 he  

became the group leader of the Heterogeneous Biocatalysis  

Laboratory at CIC biomaGUNE. This laboratory investigates how  

to spatially organize biological systems across synthetic solid  

materials to create advanced technological platforms to be  

applied in chemical manufacturing, biosensing, and enzyme  

therapy.  

 

 

 

 

 

 

 

 

Malin Lüking studied Biochemistry at the Universities of Leipzig  

and Uppsala. At Uppsala University, she began focusing on com- 

putational enzymology. However, during her PhD, she switched 

to modeling transcription factors, working with Prof. Lynn Kamerlin 

and Prof. Johan Elf in Uppsala, Prof. Yaakov Levy at the Weiz- 

mann Institute of Science, and with Dr. Gareth Tribello at Queen's 

University in Belfast. Her interdisciplinary PhD allowed her to learn 

diverse techniques, especially in molecular modeling, but also in  

the lab. Combining theory and experiment on a wide range of  

time and size scales is central to her current industrial role as  

Lead Research Scientist in Computational Biology at Enginzyme  

in Stockholm. She supports the development of biocatalysts for industrial applications with insights from 

molecular modeling and data management.   
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ABOUT THE SPEAKERS 

 

Oska Pugh is currently a Postdoctoral Researcher on EPSRC  

Chemical Manufacturing SCHEMA Hub in the group of Professor  

Kylie Vincent.  

 

He obtained an MChem in 2019 from Manchester Metropolitan  

University, and proceeded in 2024 to earn a PhD from the  

University of Nottingham in synthetic organic chemistry under  

the supervision of Professor Ross Denton.   

His current work focuses on homogeneous and heterogenous  

biocatalytic hydrogenation reactions of varying substrates.  

 

He was a member Biocatalytic Nitro Hydrogenations Team  

that was awarded the RSC Chemistry Biology Interface Horizon  

Prize 2025.   

 

 

 

 

 

 

 

 

 

 

 

Magnus Carlquist is Professor of Applied Microbiology at the  

Division of Biotechnology and Applied Microbiology, Lund  

University.  

He received his PhD in Applied Microbiology in 2008, focusing on  

engineering Saccharomyces cerevisiae as a whole-cell biocatalyst  

for stereoselective carbonyl reduction to chiral drug intermediates. 

Following a postdoctoral fellowship at the Technical University of  

Denmark (DTU), where he investigated cellular heterogeneity in  

yeast bioprocesses, he returned to Lund University to expand 

his research on microbial physiology, biocatalysis, and strain  

development for upgrading agricultural and forestry side-streams. 

His current work includes engineering yeast for bioconversion 

pathways leading to the sustainable production of amines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ESAB has been founded in 1980 and has the mission of promoting the development of Applied Biocatalysis 
throughout Europe. The aims of ESAB are to promote initiatives in areas of growing scientific and industrial 
interest of importance within the field of Applied Biocatalysis  



       

NEXT ESAB EVENTS                                   

ESAB aims to promote the development of Applied 
Biocatalysis and takes initiatives in areas of growing 
scientific and industrial interest in the field. If you 
missed a previous ESAB Webinar and if you would 
like to know more about it, you can still attend it, as 
the recordings of the ESAB Webinars from 2021 
until the present time are available on the ESAB 
Digital Science and Technology Platform on a 
monthly or annual subscription basis.  
 
Please find below a selection of forthcoming ESAB 
events in 2026.    

 

• 7th Multi-step Enzyme Catalyzed Processes 
Conference, MECP 2026, 29th March - 01st April 
2026, Politecnico di Milano, Milano, Italy 
https://www.mecp2026.eu 

     

•7th Symposium on Biotransformations for 
Pharmaceutical and Cosmetic Industry, 17th – 19th 
May 2026 in Poznan, Poland 
https://7bpci.put.poznan.pl/ 
• 8th International Conference on Biocatalysis in 
Non-Conventional Media, BNCM 2026, 24th May - 
29th May 2026, Polytechnical University of 
Cartagena, Cartagena, Spain 
https://isgreensc2026bncm.org/ 
 
 
 
 
 
 
 
 
• 2nd International Symposium on Green and 
Sustainable Chemistry, 24th - 29th May 2026, 
Polytechnical University of Cartagena, Cartagena, 
Spain, https://isgreensc2026bncm.org/ 
 
 

ESAB membership is open worldwide to scientists 
interested in biocatalysis and its applications. 
ESAB Personal membership is free. You are cordially 
invited to join ESAB by completing the membership 
application form online via  
https://esabweb.org/membership/personal 
ESAB Institutional membership is very much welcome 
and attractive benefits are offered for different 
membership categories, from small academic groups 
(1-5 people), academic, governmental, research and 
other public Institutions to private companies based 
inside or outside Europe and whose activities are 
related to the field of applied biocatalysis. You are 
cordially invited to join ESAB by completing the 
membership application online via 
https://esabweb.org/membership/institutional 
More forthcoming ESAB events in 2026: 
• 22nd International Conference on Renewable 
Resources and Biorefineries, RRB 2026, 1st -3rd June 
2026, Leuven, Belgium 
https://rrbconference.com/news/  
• 6th NextGenBioCat Symposium, 10th-11th June 2026, 
TU Munich, Germany https://nextgenbiocat.org/  
• 8th International Conference on Implementation of 
Microreactor Technology in Biotechnology, IMTB 
2026, 14th -17th June 2026, Bled, Slovenia. 
https://imtb2026.fkkt.uni-lj.si/ 
• Bioprocessing Workshop, Part of Eurobiotech 2026, 
29th June – 1st July 2026, Kraków, Poland 
https://eurobiotech.krakow.pl/  
Registration Now Open: Bioprocessing Workshop 
https://eurobiotech26.exposupport.pl/en-
us/workshop/register 
• 10th Anniversary Central European Congress of Life 
Sciences Eurobiotech 2026, 2nd -3rd July 2026, Kraków, 
Poland  
https://eurobiotech.krakow.pl/ 
• EuroMBR Training School on Microfluidics - 7th 
European Summer School on Microfluidics, 13th – 17th 
July 2026, UCL East, London, United Kingdom 
https://www.eurombr.com/ 
• 11th International Congress on Biocatalysis, Biocat 
2026, 23rd – 27th August 2026, Hamburg University of 
Technology, Hamburg, Germany  
https://biocat-congress.de/  
• NordBio-III Conference, 24th-25th September 2026, 
Copenhagen, Denmark 
https://nordbio.wordpress.com/about/ 
• 12th Oxizymes Conference, 29th September – 2nd 
October 2026, Bochum, Germany  
https://www.ruhr-uni-bochum.de/oxizymes-
2026/index.html.en 
• 4th ESAB Digital Congress, 23rd – 25th November 
2026, https://www.ntnu.edu/esab-2026 
Please visit the ESAB website for further information. 
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