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Dear peptide friends and colleagues, 

 

Let me start with a warm word of welcome to all of you who took the opportunity today to come to Lelystad 
to visit the Dutch Peptide Symposium 2016! It is truly a great pleasure for Pepscan to host and organize this 
years symposium. What originally started as an annual meeting of only Dutch scientists has now matured to an 
international symposium with almost 200 participants from 10 different countries, with more than 20 different 
sponsors that financially support this meeting and make this event possible. We truly thank our sponsors for 
that! 

The Scientific Advisory Board did its utmost to bring together a good selection of science and scientist, and we 
are proud to present an exciting program with a top-notch list of both national as well as international 
speakers. Moreover, a selection of ~25 scientists will present their exciting novel results on a poster, which 
you can enjoy during coffee and over lunch breaks. This means plenty of opportunities to listen good science, 
and discuss the latest developments with colleagues in the field. 

We start the morning session with a keynote by Prof. David Craik, who came down all the way from Brisbane, 
Australia. In the next session, our recently appointed professor from the Free University of Amsterdam (VUA), 
Tom Grossmann, will reveal his secrets about how pathogens inspired him to target oncogenic protein-protein 
interactions. After coffee, we continue our session with two contributions from industry, the first by Reto 
Stöcklin from Atheris SA/Switzerland, who will tell us how his company transforms snake venoms into useful 
drugs. The second talk is by Gert Moll from Lantiopharma, who will introduce to us the lanthionine-stabilized 
cyclic peptides. The other two presentations were selected from the 25 submitted abstracts, and are given by 
Lech Milroy (TU Eindhoven) and Dennis Löwik (Univ. of Nijmegen). 

After lunch, we continue our program with the remaining two selected abstracts, the presentations of which 
are given by Wouter Verdurmen from Univ. of Zürich, and by Marine Cargöet from the Univ. of Lille. 
Thereafter, Annemiek Madder will close off the session with her story about peptide conjugation using furan-
based CLICK-reactions.  

The two last presentations of the day will be presented after the coffee break, the first by Ana Toplak from the 
company EnzyPep, who will speak about CEPS, a novel enzyme-based peptide cyclization technology. 
Thereafter, Christopher Bonny (CSO/Bicycle Therapeutics) will present the second keynote of the day with his 
story about “High-affinity Bicyclic Peptides”, which turn out to be unique payloads in the field of oncology.  

We truly hope you will all enjoy the program and on behalf of the organizing committee, I wish you all an 
excellent symposium and hope you won’t regret your visit to the Dutch Peptide Symposium 2016! 

 
 
Peter Timmerman 
Chairman of the Dutch Peptide Symposium 2016  
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PROGRAM 

 Time Description 

08.30 – 09.30 Display of Posters 

09.00 – 09.30 Registration, coffee and tea 

09.30 – 09.35 Welcome and opening words, Prof Peter Timmerman, Chairman 

09.35 – 10.15 Keynote lecture: Cyclic peptides as ultra-stable scaffolds in drug design, Prof David 
Craik (University of Queensland, Australia) 

10.15 – 10.45 Invited speaker: Pathogen-inspired targeting of oncogenic protein-protein interactions, Prof 
Tom Grossmann (VU University Amsterdam, the Netherlands) 

10.45 – 11.15 Coffee and tea break; poster presentation 

SESSION Chairpersons: Tilman Hackeng and Jan van Maarseveen 

11.15 – 11.45 Invited speaker :Drug discovery in animal venoms,  Dr Reto Stöcklin (Atheris SA, Plan-les-
Ouates, Switzerland) 

11.45 – 12.05 Selected presentation: Chemical biology approaches to the design of stabilizers of protein-
protein interactions, Dr Lech Milroy (TU Eindhoven,the Netherlands) 

12.05 – 12.25 Selected presentation: Making cell penetrable peptides activatable and cell specific, Dr Dennis 
Löwik (Radboud University, Nijmegen, the Netherlands) 

12.25 – 12.55 Invited speaker: Lanthionine-stabilized receptor-specific peptide agonists of GPCR's, Dr Gert 
Moll (Lanthiopharma, Groningen, the Netherlands) 

12.55 – 14.00 Lunch break and poster session 

SESSION Chairpersons: Roland Brock and Nathaniel Martin 

14.00 – 14.20 Selected presentation: Cytosolic delivery of engineered modular protein transporters, Dr Wout 
Verdurmen,(University of Zurich, Switzerland) 

14.20 – 14.40 Selected presentation: Protein total synthesis by a bis(2-selenylethyl)amido (SeEA) and bis(2-
sulfanylethyl) amido (SEA) kinetically controlled ligation approach, Marine Cargoët (Université 
de Lille, France) 

14.40 – 15.10 Invited speaker: Furan-based click reactions for peptide conjugation under physiological 
conditions, Prof Annemieke Madder (University of Ghent, Belgium) 

15.10 – 15.15 EPS, European Peptides Society announcements 

15.15 – 15.45 Coffee and tea break; poster presentation 

SESSION Chairpersons: Peter Timmerman and Wim Schaaper 

15.45 – 16.15 Invited speaker: Chemo-enzymatic peptide synthesis (CEPS): a generally applicable traceless 
ligation technology for the synthesis of longer peptides and peptide-to-protein conjugates, Dr 
Ana Toplak (Enzypep, Geleen, the Netherlands) 

16.15 – 17.05 Keynote lecture: High affinity Bicycle peptides: Application to payloads in oncology, Dr 
Christophe Bonny (Bicycle Therapeutics, Cambridge, UK) 

17.05 – 17.10 Closing words and “Who wants to organize the Dutch Peptide Symposium 2017?” 

17.10 – 19.00 Drinks 
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BRIEF BIOGRAPHY PROF DAVID CRAIK 

 

 

David Craik is a group leader and Professor of Chemistry at the Institute for Molecular Bioscience at The 

University of Queensland, Brisbane, Australia.  He obtained his PhD in organic chemistry from La Trobe University 

in Melbourne, Australia and undertook postdoctoral studies at Florida State and Syracuse Universities before 

taking up a lectureship at the Victorian College of Pharmacy in 1983. He was appointed Professor of Medicinal 

Chemistry and Head of School in 1988. He moved to University of Queensland in 1995 to set up a new 

biomolecular NMR laboratory and is currently an Australian Research Council Laureate Fellow. His research 

focuses on applications of circular proteins, toxins and NMR in drug design. He is a Fellow of the Australian 

Academy of Science and has received numerous awards for his research, including the Ralph F. Hirschmann 

Award from the American Chemical Society. He is author of 580 scientific papers (h-index 74, citations 20,000) 

and has trained 60 PhD students. 
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BRIEF BIOGRAPHY PROF TOM GROSSMANN 

 

 

Tom N. Grossmann studied Chemistry at the Humboldt University Berlin. After undergraduate research in the 

group of Peter Vollhardt at the University of California Berkeley, he received his PhD under the guidance of Oliver 

Seitz at the Humboldt University Berlin in 2008. This was followed by postdoctoral research with Gregory L. 

Verdine at Harvard University. Tom then became group leader at the Chemical Genomics Centre of the Max 

Planck Society and the Technical University in Dortmund. In 2016, he was appointed full professor at the VU 

University Amsterdam. The research of his lab is supported by an ERC starting grant and focuses on the 

stabilization of peptide secondary structures and the development of biocompatible reactions. 
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BRIEF BIOGRAPHY DR RETO STÖCKLIN 

 

 

 

 

Biography 

 

Reto Stöcklin, PhD 

President & CEO 

Atheris SA 

CH-1228 Geneva, Switzerland 

 

 

 

Reto Stöcklin is a scientific entrepreneur driven by innovation. He obtained his doctoral degree in medical 

biochemistry in the laboratories of Prof. Robin Offord in the Faculty of Medicine of Geneva in 1994. He specialised 

in peptide chemistry, protein engineering, mass spectrometry, proteomics and bioinformatics. He innovated 

techniques of pharmacokinetics and metabolic studies of polypeptides by mass spectrometry. In parallel, he 

initiated toxinology studies and venom-based drug discovery programmes, created a unique database on 

venomous animals and their venoms, and subsequently pioneered venomics. 

Reto leads Atheris SA, a research-driven biotech company he founded in Geneva early 1995. Atheris has a unique 

expertise in MS-based bioanalytical studies of proteins, in NextGen RNAseq (NGS) and in exploiting bioactive 

molecules from venomous organisms and other natural resources. Atheris launched Melusine®, libraries of 

natural, synthetic and virtual venom components and other bioactive peptides with associated bioinformatics 

tools for accelerated R&D projects. With its unique and proprietary ProLab™ (mass spectrometry, NGS, 

bioanalytics, protein engineering & peptide synthesis) and KeyPep™ (databases, knowledge-bases, bioinformatics 

tools and Reverse-Discovery™ algorithms) platforms that allows for extremely fast and targeted delivery, Atheris 

is a world leading company in venom-based drug discovery and peptide lead optimisation.  

Dr Stöcklin is also co-founder of several companies and is organiser of the “Natural Peptides to Drugs - NP2D” 

international congress in Zermatt. He co-authored a hundred of scientific publications and is a co-inventor of 

several granted patents. Among other assignments, Reto also has teaching functions and is also highly active as a 

consultant for several international institutions and companies. Over the past decade, he got deeply involved in 

marine biology and organised several scientific exploration missions around the world in which he took part, also 

as a scientific diver. 
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BRIEF BIOGRAPHY DR GERT MOLL 

 

 

Dr. Gert Moll is the CSO and co-founder of the company Lanthio Pharma (LanthioPep B.V.), a MorphoSys 

Company. He is also honorary professor at the University of Groningen. In the past, he was a researcher at 

Utrecht University (with Prof. Van Deenen), at the CNRS in Montpellier (with Dr. Vial), at the INSERM institute in 

Paris (with Prof. Le Grimellec), at the University of Padua (with Prof. Montecucco), at the university of Groningen 

(with Prof. Driessen and Prof. Konings), and finally at the BiOMaDe Technology Foundation, also in Groningen. He 

has a background in microbiology, a.o. malaria-infected red blood cells, Helicobacter Pylori, lactic acid bacteria, 

bacterial toxins and antibacterial peptides and has over 20 years of experience in microbial lanthipeptide 

biosynthesis. 
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BRIEF BIOGRAPHY PROF ANNEMIEKE MADDER 

 

 

 

 

 

 

 

 

Annemieke Madder was born on June 26th 1970 in Mortsel, Belgium. She started chemistry studies at Ghent 

University in 1988. To prepare her undergraduate thesis she worked in Santiago de Compostela Spain on 

“Synthesis of bridgehead compounds through hexatriene-cyclohexadiene electrocyclizations” and graduated in 

June 1992. In February 1997 she obtained her Ph.D in organic chemistry from Ghent University, under the 

direction of Prof. Dr. P. De Clercq working on “The stepwise development of non-enzymatic hydrolases”. After 

postdoctoral stays in the laboratory of Prof. Dr. C. Gennari at the University of Milan and in Stockholm in the 

research group of Prof. Dr. R. Strömberg at the Karolinska Institute, she returned to Ghent and obtained a 

position as Lecturer in 2002. In 2014 she was promoted Full Professor at the Department of Organic and 

Macromolecular Chemistry. Currently she is heading the Organic and Biomimetic Chemistry Research Group 

specialized in the design and synthesis of modified peptides and nucleic acids and methods for their conjugation 

and labeling.  
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BRIEF BIOGRAPHY DR ANA TOPLAK 

 

 

 

Ana Toplak received her M.Sc. degree in 2006 from the Chemistry Department at the University of Zagreb 

(Croatia). After graduation she worked for GlaxoSmithKline R&D in Zagreb as medicinal chemist. In 2008, she 

joined the group of prof. dr. Dick B. Janssen at the University of Groningen (the Netherlands) where she worked 

on enzyme engineering focusing on the development of enzymes for peptide ligation. Since July 2015 she is lead 

biochemist at Enzypep B.V.  
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BRIEF BIOGRAPHY DR CHRISTOPHE BONNY 

 

 

 

 

Christophe Bonny, PhD 

Chief Scientific Officer 

Bicycle Therapeutics Limited  

Meditrina Building, Babraham Research Campus 

Cambridge CB22 3AT 

 

Dr Bonny has over 20 years’ experience in the field of molecular biology and signalling pathways, 15 years in the 

field of hit identification to candidate selection, has authored over 100 scientific publications and is an inventor 

on several patents. Dr Bonny discovered XG-102/AM-111 and XG-104, the two first clinical stage intracellular 

peptides currently in Phases 3 and 2 trials for diverse inflammatory conditions, respectively. These intracellular 

peptidic inhibitors of the JNK protein formed the basis for the creation of the biotechnology company Xigen SA in 

2003. In 2005, he received the Pfizer Research Prize for this discovery. Dr Bonny was CSO of Xigen SA and also 

served as its President. Dr Bonny is currently CSO at Bicycle Therapeutics, where he led programs delivering a 

strong pipeline of pre-clinical candidates in oncology. The cumulated investments in the companies Dr Bonny 

served as CSO is over $110 M. He also held the position of Head of Research of the Medical Genetics Unit at the 

University Hospital of Lausanne (Centre Hospitalier Universitaire Vaudois, Switzerland) and a prior to this was a 

Research Fellow at Northwestern University (US). Dr Bonny obtained a PhD from the University of Neuchâtel 

(Switzerland), and completed a business and entrepreneurship program at Babson College (US). 
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Abstract no. 1 

Cyclic peptides as ultra-stable scaffolds in drug design 

David J Craik 

Institute for Molecular Bioscience, The University of Queensland, Brisbane, QLD 4072, Australia 

 

 

Naturally occurring cyclic peptides offer great potential as leads for drug design.1,2 This talk will focus on a class of 

cyclic peptides known as cyclotides,3 which are topologically unique proteins in that they have a head-to-tail 

cyclised peptide backbone and a cystine knotted arrangement of disulfide bonds. This makes them exceptionally 

stable to chemical, thermal and enzymatic treatments and, indeed, they are amongst nature’s most stable 

proteins. They occur in plants from the Rubiaceae (coffee), Violaceae (violet), Solanaceae (potato), Fabaceae 

(Legume) and Cucurbitaceae (cucumber) families of plants.  Because of their exceptional stability and well-

defined structures cyclotides make excellent templates for drug design applications. This presentation will 

describe the discovery of cyclotides in plants, their structural characterization, and applications in drug design. 

Their stability and compact structure makes them an attractive protein framework onto which bioactive peptide 

epitopes can be grafted to stabilize them.  More than a dozen examples have now been published where 

biologically active epitopes have been grafted onto cyclic peptide frameworks to produce lead molecules for 

potential in the treatment of cancer, cardiovascular disease, infectious disease, autoimmune disease (multiple 

sclerosis) and pain. We have also used the lessons learned from naturally occurring cyclic peptides in plants to re-

engineer animal toxins for therapeutic purposes. I will describe the re-engineering of a conotoxin peptide to 

enhance its biopharmaceutical properties so that it could be used as an orally delivered lead molecule for the 

treatment of neuropathic pain.4 

 

References:  
1. Craik D J: Science, (2006) 311, 1561-1564.  
2. Craik D J, Fairlie D P, Liras S, Price D: Chemical Biology & Drug Design (2013) 81, 136-147. 
3. Craik D J (Editor): Advances in Botanical Research, Volume 76, Plant Cyclotides (2015) (Series Editors J P Jacquot and P 

Gadal) Elsevier, London UK (ISBN: 978-0-12-800030-4). 
4. Clark R J, Jensen J, Nevin S T, Callaghan B P, Adams D J, Craik D J: Angewandte Chemie International Edition 

(2010) 49, 6545-6548. 
 

Acknowledgments: Work in our laboratory is supported by the Australian Research Council and the  
          National Health & Medical Research Council  
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Abstract no. 2 

Pathogen-inspired targeting of oncogenic protein‒protein interactions 

 
T.N. Grossmann 

 

Ligands that selectively bind to biomolecular targets are a prerequisite for most strategies aiming at the 

elucidation or modulation of biological processes. The discovery of these ligands can be very challenging. Giving 

the huge amount of available structural data, peptide binding epitopes provide a rich source of inspiration for the 

design novel ligands. Preorganization of such peptides into their bioactive conformation can be applied to 

improve target affinity and bioactivity (1). Notably, there is a lack of approaches that allow the stabilization of 

irregular and complex peptide secondary structures. Based on a turn motif derived from a bacterial exotoxin, we 

designed macrocyclic peptides that bind human adaptor protein 14-3-3 and inhibit its interaction with 

corresponding binding partners (2). Using X-ray crystallography and computer-aided design, target affinity of 

these modified peptides was increased allowing the inhibition of oncogenic protein‒protein interactions that are 

unrelated to the bacterial exotoxin. 

(1)  Pelay-Gimeno, M.; Glas, A.; Koch, O.; Grossmann, T.N. Angew. Chem. Int. Ed. 2015, 54, 8896–8927. 

(2) Glas, A.; Bier, D.; Hahne, G.; Rademacher, C.; Ottmann, C.; Grossmann, T. N. Angew. Chem. Int. Ed. 2014, 53, 

2489–2493. 
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Abstract no. 3 

Venom-based drug discovery and lead optimization 

Reto Stöcklin 

Atheris SA, Chemin d’Alcire 1, CH-1228 Plan-les-Ouates, Geneva, Switzerland 

reto.stocklin@atheris.com 

 

The animal kingdom includes well over 500’000 venomous species that have developed over several hundred 

million years of evolution. Each venom typically consists of a unique cocktail of hundreds of different molecules, 

most of which are highly potent and selective bioactive peptides and proteins. They are a proven source for 

screening pharmaceutical targets such as ion channels, transmembrane proteins or circulating proteins. Dozens of 

venom-derived mini-protein drug candidates have entered into drug development and as yet six of these have 

reached clinical use.  

Our pioneering“Venomics” strategy combines state-of-the-art venom proteomics, venom gland transcriptomics 

(NextGen RNA-Seq) and multiplex peptide synthesis. Coupled to specialized databases, knowledge-bases and 

bioinformatics tools, this generates an abundance of valuable data in a very short period of time from minute 

quantities of natural products. Based on a combination of natural, virtual and synthetic venoms, this gives 

unprecedented access to previously impossible to explore samples to discover high added value lead compounds, 

providing a platform for drug discovery and lead optimisation.  

Our “Reverse-Discovery” bioinformatics platform uses proprietary algorithms to design improved analogues of 

peptides and proteins with high probability of existing in Nature. The strategy exploits amino acid substitutions 

inspired by million years of natural evolution and selective pressure. This probabilistic approach enables de novo 

design of novel bioactives, which can also be coupled to drugability features addressing key parameters such as 

selectivity, stability, potency, solubility, toxicity and immunogenicity. 

We will present both our innovative Venom-based drug discovery strategies, with case studies addressing ion 

channels, antimicrobial and cell-penetrating peptides, and our "Reverse-Discovery" lead optimization 

bioinformatics tools. 
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Abstract no. 4 

Chemical biology approaches to the design of stabilizers  

of protein-protein interactions 

L.G. Milroy1, M. Bartel1, M. A. Henen2, S. Leysen1, S.A. Andrei1, F.A. Meijer1, J. M. C. Adriaans1, L. Brunsveld1, I. 

Landrieu2, C. Ottmann1,3 

1Laboratory of Chemical Biology and Institute of Complex Molecular Systems (ICMS), Department of Biomedical 

Engineering, Technische Universiteit Eindhoven, Den Dolech 2, 5612 AZ Eindhoven 
2UMR 8576 CNRS-Lille University, 59000 Villeneuve O’Ascq, France 

3Department of Chemistry, University of Duisburg-Essen, Universitätsstrasse 7, 45117 Essen, Germany 

 

The discovery of novel protein–protein interaction (PPI) modulators is one of the great molecular challenges of 

the modern era.[1] PPIs can be modulated by either inhibitor or stabilizer compounds, which target different 

though proximal regions of the protein interface.[2] X-ray crystallography has proved to be a powerful technique 

for the rational design and optimization of PPI inhibitor compounds. By contrast, PPI stabilization is a relatively 

underexploited mode of PPI modulation and rational approaches to PPI stabilizers are currently non-existent.  

In this presentation I will discuss the rational optimization of an inhibitor of 14-3-3/Tau – a promising Alzheimer’s 

drug target –[3] guided by crystallographic data derived from both stabilizer and inhibitor complexes of 14-3-3.[4] 

We synthesized chimeric inhibitors based on the Tau pS214 epitope, specifically targeting modifications to the 

stabilizer/inhibitor interface of 14-3-3/Tau. We screened the activity of our compounds in a fluorescence 

anisotropy assay and then used ITC, SPR, NMR spectroscopy and X-ray co-crystallography to characterize a potent 

inhibitor, which exhibited notable activity against the full-length hyperphosphorylated Tau protein. In addition to 

its role as inhibitor, the Tau peptide epitope could also be viewed as a non-covalent tether with which to explore 

the stabilizer/inhibitor interface of 14-3-3. In this way, we have identified fragment molecules, which we are 

currently investigating as a potential source of synthetically tractable non-phosphorylated inhibitors and 

stabilizers of 14-3-3. 

 

[1] a) V. Azzarito, K. Long, N. S. Murphy, A. J. Wilson, Nat. Chem. 2013, 5, 161–173; b) M. R. Arkin, Y. Tang, J. A. 

Wells Chem. Biol. 2014, 21, 1102. 

[2] M. Bartel, A. Schäfer, L. M. Stevers, C. Ottmann Future Med. Chem. 2014, 6, 903. 

[3] Y. Joo, B. Schumacher, M. Bartel, C. Smet-Nocca, A. Jang, et al. FASEB J. 2015, 29, 4133. 

[4] L.-G. Milroy, M. Bartel, M. A. Henen, S. Leysen, J. M. C. Adriaans, L. Brunsveld, I. Landrieu, Christian Ottmann 

Angew. Chem. Int. Ed. 2015, 54, 15720. 
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Abstract no. 5 

 

Making cell penetrating peptides activatable and cell specific 
 

S.A. Bode, M.B. Hansen, J.C.M. van Hest and D.W.P.M. Löwik 
Bio-organic Chemistry, Radboud University, Nijmegen, the Netherlands. 

 
 
Cell penetrating peptides (CPPs) have been recognized as promising building blocks in drug delivery vehicles as 

they facilitate delivery of a wide range of cargos into living cells. The cellular uptake of this cargo can be 

accomplished by simply conjugating it to a CPP. However, there are still some major challenges to be overcome 

before CPPs can be employed for pharmaceutical use. Most importantly, their interactions are often nonspecific 

and lead to uncontrolled uptake with non-target cells. Our research focuses on increasing the specificity of CPPs 

by tuning their activity.  

To be able to control the activity of CPPs we have developed CPPs that are activatable both temporally and 

spatially. E.g. we designed a UV-activatable CPP inactivated by means of constraining the peptide by ‘hiding’ it on 

the surface of a liposome.1 In other approaches we induced cellular uptake by the formation of a coiled-coil2 or a 

disulphide bridge leading to the recombination of two truncated and inactivated peptides into a functional CPP.3 

In addition we designed an enzyme activatable CPP.4 To this purpose a CPP was decorated with small peptide 

fragments to inactivate it. Cleavage of these peptides by enzymes restored the ability of the CPP to enter cells. 

Now, we have developed a strategy that allows to prepare CPPs that are intrinsically cell type specific and possibly 

distinguish between healthy and cancerous cells.  

We believe that these strategies to control CPP activity and selectivity can become useful tools that can be 

employed for controlled uptake of drugs and other cargos.  

 
 
1.  M.B. Hansen, E. van Gaal, I. Minten, G. Storm, J.C.M. van Hest, D. W. P. M. Löwik, J. Control. Rel.  
 2012, 164, 87-94.  
2.  M.B. Hansen, W.P.R. Verdurmen, E.H.P. Leunissen, I. Minten, J.C.M. van Hest, R. Brock, D.W.P.M. Löwik, 
 ChemBioChem 2011, 12, 2294.  
3.  S.A. Bode, R. Wallbrecher, R. Brock, J.C.M. van Hest, D.W.P.M. Löwik, Chem. Comm. 2014, 50, 415.  
4.  S.A. Bode, M.B. Hansen, R.A.J.F. Oerlemans, J.C.M. van Hest, D.W.P.M. Löwik, Bioconjugate Chem. 2015, 
 26, 850−856.  
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Abstract no. 6 

Lanthionine-stabilized receptor–specific peptide agonists of GPCRs. 
Gert Moll 

 

A lanthionine is composed of two alanines bridged by a monosulphide linkage. Lanthipeptides are lanthionine-

containing peptides. Lanthio Pharma’s technology is based on production of lanthipeptides by the bacterium 

Lactococcus lactis. The enzymatic introduction of lanthionines in a peptide is stereo- and regiospecific and the 

position(s) and number of the lanthionine(s) in a peptide can be controlled. The presence of a lanthionine 

protects the peptide against breakdown by peptidases. By imposing a conformational constraint lanthionines can 

enhance the receptor specificity of the peptide and may even cause differential stimulation of intracellular 

pathways coupled to the stimulated receptor. In this talk a case study will be presented. 
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Abstract no. 7 

Cytosolic Delivery of Engineered Modular Protein Transporters 

W.P.R. Verdurmen1,2, M. Mazlami1, M. Luginbühl1, A. Honegger1, A. Plückthun1 

1Dept of Biochemistry, University of Zurich, Zurich, Switzerland 
2Current address: Department of Biochemistry, Radboud Institute for Molecular Life Sciences,  

Radboud University Medical Center, Nijmegen, The Netherlands 

 

Delivery of intact proteins to the cytosol of mammalian cells has huge potential for both scientific and therapeutic 

purposes. So far, cytosolic protein delivery has been difficult to measure, thereby hindering the development of 

efficient transport systems. Here, we show that the prokaryotic enzyme biotin ligase can be employed for the 

accurate determination of cytosolic delivery through the use of a short peptide tag. The biotin ligase assay has 

been used for the development of efficient modular transport systems that consist of a receptor-binding domain, 

an endosomal escape moiety, a binding protein that can exert an intracellular activity, and a peptide tag for 

detection [1]. The endosomal escape moieties were derived from bacterial toxins, which have evolved for the 

efficient delivery of intact proteins into the cytosol of mammalian cells. The newly developed transport systems 

were compared with more traditional transport systems based on cell-penetrating peptides and supercharged 

proteins. The comparison underscores the superiority of toxin-based systems both in terms of achieving cell-type 

specificity and enhanced cytosolic delivery. 

 

[1] W.P. Verdurmen, M. Luginbühl, A. Honegger and A. Plückthun, Journal of controlled release, 200,  

 13-22 (2015)   
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           Abstract no. 8 
 

Protein total synthesis by a bis(2-selenylethyl)amido (SeEA) and bis(2-sulfanylethyl)amido (SEA) 
kinetically controlled ligation approach 

 
M. Cargoët1, L. Raibaut1, N. Ollivier1, H. Drobecq1, E. Boll1, Yun Min Chang1, R. Desmet1, J. C. M. Monbaliu2, O. 

Melnyk1 

 

1 
UMR CNRS 8161 CNRS, Université de Lille, Institut Pasteur de Lille, 59021 Lille Cedex, France. 

2
 CiTOS, Department of Chemistry, University of Liège, B-4000 Liège, Belgium. 

 
 

In this presentation, I will present the chemical properties of the bis(2-selenylethyl)amido (SeEA) group,1, 2 i.e. the 

selenium analog of the bis(2-sulfanylethyl)amido (SEA3, 4) group, and its usefulness for accelerating peptide bond 

formation. 

First, a chemoselective exchange process operating in water was devised for converting SEA peptides into the 

SeEA ones efficiently, thereby taking advantage of the ease of synthesis of SEA peptides by the Fmoc SPPS. Kinetic 

studies showed that SeEA ligation, which relies on an initial N,Se-acyl shift process, proceeds significantly faster 

than SEA ligation. This property enabled the design of a kinetically controlled three peptide segment assembly 

process based on the sequential use of SeEA and SEA ligation reactions.1 The method was validated by the total 

synthesis of biotinylated NK1 (180 AA) domain of hepatocyte growth factor. 

 

         

 

 

 

 

 

 

 

LC-MS analysis of NK1-B protein   Characterization of NK1-B protein by high resolution MS 

1. Cargoet, M.; Raibaut, L.; Ollivier, N.; Chang, Y. M.; Drobecq, H.; Boll, E.; Desmet, R.; Monbaliu, J.-C. M.; 
Melnyk, O., Chem. Sci. 2016, 7, 2657-2665. 

2. Raibaut, L.; Drobecq, H.; Melnyk, O., Org. Lett. 2015, 17, 3636-9. 
3. Raibaut, L.; Ollivier, N.; Melnyk, O., Chem. Soc. Rev. 2012, 41, 7001-7015. 
4. Ollivier, N.; Dheur, J.; Mhidia, R.; Blanpain, A.; Melnyk, O., Org. Lett. 2010, 12, 5238-41. 
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FURAN-BASED CLICK REACTIONS FOR PEPTIDE CONJUGATION 

 UNDER PHYSIOLOGICAL CONDITIONS  

 
Eirini Antonatou, Willem Vannecke, Kurt Hoogewijs, and Annemieke Madder 

 
Organic and Biomimetic Chemistry Research group, Department of Organic and Macromolecular 

Chemistry, Ghent University, Krijgslaan 281, S4, 9000 Ghent, Belgium 

annemieke.madder@ugent.be  

 

Site-specific chemical modification of proteins is crucial for understanding protein structure and interactions as 
well as providing insights into cellular events.[1] In continuation of previous work conducted in our lab in the area 
of furan-mediated nucleic acid crosslinking,[2] and solid phase-based peptide labeling,[3] in this study, we 
investigated singlet oxygen (1O2) mediated furan-based peptide labeling in physiological aqueous solutions. Furan-
containing peptides were subjected to standard oxidative conditions (air, light, photosensitiser) so that the 
reactive electrophilic species were generated. These reactive intermediates were intercepted by α-effect 
nucleophiles to form stable conjugates. Incorporation of nucleophilic fluorophores through a cascade reaction 
sequence, led to the efficient construction of site-selectively labeled fluorescent peptides.[4] 

Furan-peptides bearing sensitive residues such as tryptophan, methionine and histidine as well as a cell-
penetrating peptide were subjected to the newly developed oxidation and labeling protocol. Fluorophores of 
different properties in terms of water solubility, pH sensitivity and fluororescence intensity were tested for their 
capacity to efficiently label model peptides and proteins. Labeling with Alexa dye proclaims that our methodology 
could be suitable for biological applications. In summary, a novel methodology has been developed which 

transforms furan-modified peptides and 
proteins to fluorescent probes in a single 
operation in solution, thus enlarging the 
toolbox of bio-orthogonal conjugations. 

 

 

We further demonstrate the application 
of the furan-oxidation chemistry in target identification  of peptide ligands recognized by cell-surface receptors.[5] 

 

[1]
 E. M. Sletten, C. R. Bertozzi, Angew. Chem. Int. Ed. 2009, 48, 6974 – 6998.

  [2]
 a) Stevens, K.; Madder, A. Nucleic Acids 

Research 2009, 1555;  b) Op de Beeck, M., Madder, A., J. Amer. Chem. Soc. 2011, 133, 796; c) Op de Beeck, M. Madder A. 
JACS 2012, 10737. 

[3]
 a) A. Deceuninck, A. Madder, Chem. Commun. 2009, 340-342; b) Hoogewijs, K.; Buyst, D.; Winne J. M.; 

Martins J. C.; Madder, A. Chem. Comm. 2012, 49 (28), 2927.
 [4] 

E. Antonatou, K. Hoogewijs, A. Baudot, D. Kalaitzakis,
 
G. 

Vassilikogiannakis, A.
 
Madder, Chemistry European Journal 2016, accepted. 

[5]
 W. Vannecke, M. Van Troys, C. Ampe, A. 

Madder, manuscript submitted. 

Figure 1. Labeling strategy initiated by singlet oxygen.  

  



20 

 

Abstract no. 10 
 

Chemo-enzymatic peptide synthesis (CEPS): a generally applicable, traceless  

ligation technology for the synthesis of longer peptides and peptide-to-protein 

conjugates. 

T. Nuijens1, A. Toplak1, P.J.L.M. Quaedflieg,1 D.B. Janssen2 

1 
Enzypep BV, Brightland Campus, The Netherlands 

2 Groningen Biomolecular Sciences and Biotechnology institute, University of Groningen, 
The Netherlands 

 
The (large scale) chemical synthesis of long peptides is expensive and time-consuming. For peptides over 25 amino acids the 

overall product yield is most often <25%.
1
 Today, the vast majority of peptides are synthesized via solid phase peptide 

synthesis (SPPS). During SPPS the side-products accumulate and the product has to be purified from a complex mixture of 

byproducts using multiple preparative HPLC runs. For example, large scale SPPS synthesis of Exenatide, a 39 amino acid long 

blockbuster peptide for the treatment of diabetes type II, proceeds in 10-20% overall yield after three consecutive 

preparative HPLC purifications. Higher yields could be obtained using a more convergent synthesis strategy via condensation 

of peptide fragments. However, chemical fragment condensation is often not feasible due to racemization and is only 

possible when Gly or Pro are present at strategic positions. Furthermore, all side-chain functionalities must be protected, 

resulting in very hydrophobic, poorly soluble peptide fragments and product. Other ligation strategies using unprotected 

peptides, such as native chemical ligation, are also sequence dependent and cannot be applied at large scale due to the long 

reaction times and instability of the thioester moiety. 

On the other hand, enzymatic peptide fragment condensation is fast, totally avoid of racemization and (side-chain) protecting 

groups are not necessary. Unfortunately, enzymatic fragment condensation is accompanied by hydrolytic side-reactions, i.e. 

hydrolysis of the acyl donor ester functionality and of the peptide backbone. By engineering of a protease the synthesis over 

hydrolysis ratio (S/H ratio) can be improved. For example, Subtiligase, developed by Wells et al. can be used for peptide 

fragment condensation.
2
 Although minimized, the amount of hydrolysis by Subtiligase is still substantial and fragment 

condensations are not economical since 10 equivalents of one fragment are being used. Furthermore, it is not a very stable 

enzyme. 

In this presentation, we report the discovery of “Peptiligase”, a hyper stable enzyme engineered for peptide fragment 

condensation with an extremely good S/H ratio. This enzyme can ligate unprotected peptide fragments in aqueous 

environment very efficiently without the need of a recognition sequence (traceless ligation technology) and can tolerate 

detergent agents, e.g. urea and guanidiniumchloride, and organic co-solvents such as DMF and DMSO. Ligation efficiency is 

usually > 90% (product) using only 1.1 equivalents of one fragment. We will elaborate the scope and limitations of Peptiligase 

mediated fragment condensation and show how we can engineer the enzyme to broaden the substrate scope or make it 

specific for a certain peptide coupling. The synthesis of some peptides of pharmaceutical interest at gram scale (e.g. 

Thymosin-α1 and Exenatide) will be shown. The overall yield almost triples that of conventional chemical methods, the final 

product purity was within specs using pharmacopeia analytical methods and chiral integrity was confirmed by CAT (external 

company). Production cost-prices are estimated to be reduced by 50%. Finally, we will discuss the use of Peptiligase for the 

synthesis of peptide-to-protein conjugates. 

1. Blomberg L, Flegel M, Lepsa L, Nilsson B, Verlander M. Biopolymers, 2000, 55, 227-250. 

2. Jackson D. Y, Vurnier J, Quan C, Stanley M, Tom J, Wells, J. A, Science, 1994, 266, 243-247  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Blomberg%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11074417
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flegel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11074417
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lepsa%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11074417
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nilsson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11074417
http://www.ncbi.nlm.nih.gov/pubmed/?term=Verlander%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11074417
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High affinity Bicyclic peptides: Application to payloads in oncology 
Christophe Bonny 

 
The Bicycle technology is based on repertoires of peptides displayed on the surface of bacteriophages which can 
be modified with organochemical scaffolds to create a diverse array of constrained peptides. These repertoires 
have been extensively used for iterative selections to identify high affinity binding peptides for a wide array of 
targets, including receptors, interleukins and proteases. The bicycle peptides show antibody-like properties such 
as low to sub-nanomolar affinities and exquisite selectivity, but in a 100-fold smaller, chemically synthesized 
format. We show that these small entities extravasate and penetrate tumours much more rapidly and efficiently 
than antibodies, thus delivering higher concentrations of payloads in a very short time. These features allow 
efficient tumour killing while drastically minimizing systemic toxin exposure, resulting in an impressive 
Therapeutic Index. Bicycle Therapeutics will present in vivo POC data from its pre-clinical programmes 
demonstrating the power of its technology to deliver cytotoxic payloads to tumour cells. 
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Computational Prospecting and Analyzing of Antimicrobial Peptides  
with Selective Character 

 
S T B Costa1, M P Dos Santos Cabrera2,3 

 
1Faculdade de Tecnologia de Taquaritinga - FATEC, Taquaritinga, São Paulo, Brasil 

2 Departamento de Física, Instituto de Biociências Letras e Ciências Exatas - UNESP, São José do Rio Preto, São 
Paulo, Brasil 

3Deparatmento de Química e Ciências Ambientais, Instituto de Biociências Letras e Ciências Exatas - UNESP, São 
José do Rio Preto, São Paulo, Brasil. 

 
 
Peptides extracted from royal jelly and some analogs are presently studied thanks to their activity towards Gram-
positive and Gram-negative bacteria and low or none hemolytic activity. Despite the high homology among them, 
sequences of these cationic and hydrophobic peptides exhibit remarkable distinct activities. Based on the 
structural features of these peptides as determined by molecular dynamics simulations, new sequences were 
designed, simulated and compared to the parent sequences. Equilibrium simulations were carried out in cubic 
boxes containing one peptide molecules and trifluoroethanol/water mixture (30:70), an environment that mimics 
the anisotropic character of lipid membranes. Using the computational package, Gromacs, and the force field 
GROMOS 53A1, peptide/solvent systems were built. For these systems 50 ns simulations ran in cubic boxes 
containing one peptide molecules, starting as an ideal α-helix as the initial configuration. System optimization was 
carried out with the steepest descent method and position restriction dynamics ran for 1ns. The time step for 
integration of the equations of motion was 2 fs and the data were recorded every 10 ps. Periodic boundary 
conditions and the NPT ensemble at constant temperature (300K) and pressure (1atm) were imposed to the 
simulations. The structure features that were analyzed are those reported as important for the selective 
antimicrobial activity. Amongst them we observed the interactions between charged groups, hydrogen bonding, 
solvation profiles and structure patterns. Computational studies used to prospect peptide sequences help to 
identify and prioritize the promising candidates in the search for more efficient compounds.  
 
 
Support: FATEC, FAPESP 2012/24259-0; 2014/083727 
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Tetrameric NGR Peptide as Molecular Imaging Probe of Neovascularization  

after Myocardial Infarction  

 
G. Hendrikx1, T.M. Hackeng2, M. Post3, D. Suylen2, F. Mottaghy1, I. Dijkgraaf2 

 

1 Nuclear Medicine, Cardiovascular Research Institute Maastricht, Maastricht University, The Netherlands 
2 Biochemistry, Cardiovascular Research Institute Maastricht, Maastricht University, The Netherlands 

3 Physiology, Cardiovascular Research Institute Maastricht, Maastricht University, The Netherlands 

 

 

Angiogenesis plays an important role after myocardial infarction (MI) in partial restoration of blood perfusion in 

the ischemic zone. As the CD13 receptor is selectively expressed on activated endothelium during angiogenesis, it 

can serve as a target for molecular imaging tracers to noninvasively visualize angiogenic processes in vivo. 

Noninvasive determination of CD13 expression potentially can be used to monitor treatment response to 

proangiogenic drugs in ischemic heart disease. 

CD13 binds peptides and proteins through exposed tripeptide asparagine-glycine-arginine (NGR) amino acid 

residues. In this study, we synthesized a NGR-containing peptide, NH2-CNGRGmpaL-OH, using tBoc (tert-

butyloxycarbonyl) solid-phase peptide synthesis (SPPS). This linear peptide was cyclized using intramolecular 

Native Chemical Ligation (NCL). To explore CD13-targeting efficacy of multivalent cyclic NGR constructs, a 

tetrameric NGR peptide was synthesized by coupling four NGR peptides to one single carrier containing a 

thiaproline (Thz) residue. The sulfhydryl group of Thz was selectively liberated under mild conditions using O-

methylhydroxylamine (MeONH2, pH 4) and reacted with maleimide-DTPA. The resulting DTPA-[SMCC-NGR]4 was 

radiolabeled with 111InCl3 at room temperature. The CD13-targeting characteristics and biodistribution of 111In-

DTPA-[SMCC-NGR]4 were evaluated in a mouse model of myocardial infarction in combination with 99mTc-

sestamibi in dual-isotope micro-SPECT imaging. 

Dual isotope SPECT could visualize CD13 expression in the border zone of the infarcted myocardium allowing 

monitoring angiogenic activity and perfusion improvement simultaneously. 
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Peptides from molecular display can deliver small molecule 
leads: A thrombin case study. 

 
Walraj S. Gosal 

Isogenica Limited 

 
 
 
Modern drug discovery is often polarised between small molecule and biological drugs. Whilst biologics represent 

the fastest growing class of drugs, small molecules offer advantages through bioavailability and cost. In this talk, 

we present data to demonstrate how biologics, discovered by using molecular display rather than high 

throughput screening, can be used to inform small molecule research and therefore bridge the gap between 

these modalities. In particular, we are investigating whether we can decorate the surface of proteins with peptide 

probes that act as structural templates for pharmacophore discovery. We discuss recent structural, in silico and 

biochemical data to support this concept for novel peptides in complex with 

thrombin. 
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Capturing deubiquitinating proteases in action 
 

G. J. van der Heden van Noort, D. Flierman, R. Ekkebus and H. Ovaa 
Dept. Cell Biology II, Nederlands Kanker Instituut, Amsterdam 

 
Ubiquitin (Ub), a 76 amino acid post-translational modifier, is at the center of a large number of cellular 
processes. Target proteins can be covalently modified with Ub on either a lysine residue on the protein surface or 
on the N-terminus by a cascade of so-called E1-, E2- and E3-enzymes. Ub can also be coupled to another Ub 
molecule via any of its seven lysine residues or its N-terminus to yield Ub chains. The different linkage types and 
varying chain lengths determine the transduction of Ub signals through the recognition by specific Ub-binding 
domains in proteins.  
Deubiquitylating enzymes (DUBs) can reverse ubiquitylation by cleaving the (iso)-peptide bond between the C-
terminal carboxylate of Ub and the substrate or next Ub module in poly-Ub chains. DUBs can have several modes 
of action, which depend on the different type of binding pockets they may contain (see Fig. A). Being able to 
target the different binding regions in DUBs therefore is very instrumental in determining their mode of action. As 
such ubiquitin-based active site-directed probes have aided the understanding of hydrolytic activity in the 
ubiquitin system significantly.1,2

  

We have developed a novel set of activity-directed probes based on a non-hydrolyzable diubiquitin motive (See 
Fig. B and C) using a solid phase peptide synthesis approach.3

 Such a synthetic approach allows incorporation of 
modified amino acids as well as warhead/fluorogenic entities in mono-Ub modules, that are transformed in the 
final diUb probes/substrates using a CuAAC strategy. We show that these probes are excellent tools to study the 
binding modus and pockets involved in recognition of (specific) Ub-chains by a class of cys-proteases from the 
ovarian tumor family of DUBs (See Fig. D) as well as viral proteases.3,4

  

 

 
 
 
 
 

[1] Ekkebus, R., van Kasteren, S.I., et al. (2013). Journal of the American Chemical Society 135, 2867-2870.  
[2] Mulder, M.P., El Oualid, F., ter Beek, J., and Ovaa, H. (2014). Chembiochem 15, 946-949.  
[3] Flierman, D.; van der Heden van Noort, G. J.; Ekkebus, R.; et al. (2016) Cell Chemical Biology, 23, 1-11.  
[4] Békés, M.; van der Heden van Noort, G. J.; Ekkebus, R.; Ovaa, H.; et al. (2016) Cell Molecular Cell, in press. 
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Enabling Moenomycin A to target resistant Gram Negative Bacteria using a peptide 
based “delivery” system: A non-covalent approach 

 
Abhishek Iyera, b, Charlotte S. Vincentb, Anish Parmara, Stephen Priorc, Timea Palmai-Pallagd, Dorien Van 

Lysebettenb, Yara Ruiz Garcíaa, Annemieke Madderb, Edward J. Taylord and Ishwar Singha 

 
a School of Pharmacy, b, d School of Life Sciences, c School of Chemistry, JBL Building, University of Lincoln, Beevor 

St., Lincoln LN6 7DL, United Kingdom 
b Organic and Biomimetic Chemistry Research Group, Department of Organic Chemistry, Ghent University 

Krijgslaan 281 (S4), B-9000, Ghent, Belgium.  abhishek.iyer@ugent.be 

 
 
Although it was discovered in 1965, the full potential of Moenomycin A (MoeA) has not been exploited till date. 

The recent surge of antimicrobial resistant bacteria has seen the revival of several underused molecules and 

MoeA is among the forefront[1]. Thus far, MoeA has only been used to target Gram positive bacteria[2]. Herein, we 

present the first unique approach which enables MoeA to target the resistant Gram negative bacteria. 

Subsequently, we have designed specific “delivery” peptides which bind to MoeA and enable it to cross the 

negatively charged outer membrane of Gram negative bacteria. Peptides rich in Arg, Lys and/or Trp have been 

known for their cell permeability[3], [4]. However, this is the first instance where they have been used to deliver 

MoeA. This has resulted in a 16-fold improvement in antimicrobial activity of MoeA against the highly resistant 

Pseudomonas Aeruginosa. Furthermore, a detailed NMR analysis gives valuable insight into the structure of the 

non-covalent complex between the delivery peptide and MoeA. 

 

References: 
[1] Ostash, B.; Walker, S. Nat. Prod. Rep. 2010, 27, 1594 
[2] Rachel Cheng, T.-J.; Sung, M.-T.; Liao, H.-Y.; Chang, Y.-F.; Chen, C.-W.; Huang, C.-Y.; Chou, L.-Y.;  

 Wu, Y.-D.; Chen, Y.-H.; Cheng, Y.-S. E.; Wong, C.-H.; Ma, C.; Cheng, W.-C. Pnas 2008, 105 (2), 431. 

[3] Futaki, S.; Suzuki, T.; Ohashi, W.; Yagami, T.; Tanaka, S.; Ueda, K.; Sugiura, Y. J. Biol. Chem. 2001,  

 276 (8), 5836. 

[4]  Lättig-Tünnemann, G.; Prinz, M.; Hoffmann, D.; Behlke, J.; Palm-Apergi, C.; Morano, I.; Herce, H.  

 D.; Cardoso, M. C. Nat. Commun. 2011, 2 (May), 453. 
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Targeted Apoptosis of Senescent Cells (TASC) through FOXO4 inhibition counteracts 
features of aging and chemotoxicity in vivo 

 

P.L.J. de Keizer, Erasmus Medical Center, Rotterdam 
 
 

Cellular senescence is a state of permanent cell cycle withdrawal associated with age-related diseases, 
including cancer1. Senescence can be induced upon wound healing, telomere attrition or damaging insults as 
oxidative stress, oncogenic mutation, and radio- and chemotherapy1,2. Senescent cells are remarkably resistant to 
apoptosis3, and accumulate with age4. Due to their chronic secretory state termed the Senescence-Associated 
Secretory Phenotype (SASP)5, senescent cells are thought to disrupt tissue homeostasis in time. Indeed, 
senescence is associated with numerous pathologies and genetic clearance proved to be beneficial in delaying 
aging and extending the lifespan of mice6. Unfortunately however, safe and effective therapeutic options to 
counter senescence are currently not available. This is in part because it remains unclear how damaged cells favor 
senescence over apoptosis. We set out to identify such molecular pivots in order to develop methods to 
selectively target senescent cells. 
 
We observed the transcription factor FOXO4 to be elevated in senescence and important in maintaining 
senescent cell viability. Using a Cell Penetrating Peptide (CPP) to target FOXO4 in a therapeutic fashion potently 
and selectively reduced senescence in vitro and in vivo in vivo. Excitingly, the FOXO4 peptide counteracted 
chronic features of aging including organ function, physical appearance, running capacity and responsiveness. 
Furthermore, it proved to be effective against the senescence-driven chemotoxicity and synergized with multiple 
anti-cancer treatments, specifically targeting treatment-resistant cancer cells. Thus, FOXO4 is a weak-spot in the 
viability of senescent cells, and senescent-escaped cancer cells and targeting FOXO4 function with a CPP shows a 
promising therapeutic potential to improve the healthspan of a plethora of diseases. 

 

1 Campisi, J. Aging, cellular senescence, and cancer. Annu Rev Physiol 75, 685-705, doi:10.1146/annurev-physiol-030212-183653 (2013). 

2 Ewald, J. A., Desotelle, J. A., Wilding, G. & Jarrard, D. F. Therapy-induced senescence in cancer. J Natl Cancer Inst 102, 1536-1546, 

 doi:10.1093/jnci/djq364 (2010). 

3 Beausejour, C. M. et al. Reversal of human cellular senescence: roles of the p53 and p16 pathways. EMBO J. 22, 4212-4222 (2003). 

4 Krishnamurthy, J. et al. Ink4a/Arf expression is a biomarker of aging. J.Clin.Invest 114, 1299-1307 (2004). 

5 Coppe, J. P. et al. Senescence-associated secretory phenotypes reveal cell-nonautonomous functions of oncogenic RAS and the p53 

 tumor suppressor. PLoS.Biol. 6, 2853-2868 (2008). 

6 Baker, D. J. et al. Naturally occurring p16(Ink4a)-positive cells shorten healthy lifespan. Nature 530, 184-189, doi:10.1038/nature16932 

 (2016). 
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How MS detection could be helpful within an analytical solution for  

synthetic peptide monitoring 

D. Lascoux  

 Biopharmaceutical BDM Europe and India, Waters 

 

As synthetic peptide could be potentially considered as Biotherapeutics this market is quickly growing. 

Laboratories could find an active sequence based on peptide mimetic or coming from a natural extract (venom / 

plasma) or also as a part of larger protein. Moving to the biopharmaceutical market generates constraints. 

Laboratories need to prove they can control the production from batch to batch and synthetic method 

development could then be a challenge.  

To afford these challenges Waters developed total solution for synthetic peptide analyses both for development 

and quality control laboratories. Being able to monitor and control the process as well as faster develop synthesis 

will minimize cost of research and development for this class of drug.   

Based on our UPLC coupled with the world wide smallest mass detector will build solution that would give a 

meaningful impact on our customer daily work.  
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Library Derived Helix-constrained Peptide Inhibitors of Activator Protein-1 
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David P. Fairlie2 & Jody M. Mason1 

 
1Department of Biology & Biochemistry, University of Bath, Claverton Down, Bath, BA2 7AY, UK 

2Division of Chemistry and Structural Biology, University of Queensland, Brisbane, Queensland 4072, Australia 
3School of Biochemistry, University of Bristol, University Walk, Bristol BS8 1TD, UK 

 
 
The oncogenic transcription factor Activator Protein-1 (AP-1) is a heterodimeric protein driven by formation of a 

coiled coil between cJun and cFos (1). A crystal structure for cJun bound to a library-derived cFos based peptide 

antagonist (2) guided downsizing of this antagonist through iterative truncation, while maintaining helicity by 

insertion of (1→5) sidechain-to-sidechain lactam bridges. Fos analogues with helix-constraining cyclic 

pentapeptide components were assessed for structural integrity by circular dichroism spectroscopy and for 

competitive antagonism of cJun–cFos binding by isothermal titration calorimetry. A 25-residue constrained 

peptide, one-third shorter yet 25% more helical than the parent peptide, retained 80% of the binding free energy 

due to helix-constrained entropic pre-organisation (TΔS = +3.5 ± 0.3 kcal/mol) for target binding. Attaching a cell 

penetrating peptide (TAT) and a nuclear localisation signal (SV40) promoted efficient cell uptake and nuclear 

localisation, with the peptide inhibiting AP-1 transcriptional activity and reducing proliferation of MCF-7 and 

ZR75-1 breast cancer cells by 57% and 86% respectively. 

 
 
1.  Eferl R & Wagner EF (2003) Nat Rev Cancer 3(11):859-868. 
2.  Mason JM, Schmitz MA, Muller K, & Arndt KM (2006) Proc. Natl. Acad. Sci. USA 
 103(24):8989-8994. 
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A semisynthetic approach to obtain homogeneous N-glycosylated  
GPI-anchored Prion Proteins 

Dana Michel and Daniel Varon Silva1 

 

1Max-Planck-Institut für Kolloid- und Grenzflächenforschung, Am Mühlenberg 1 OT Golm 14476 Potsdam 

 
 
The Prion protein (PrP), an N-glycosylated and GPI-anchored protein, is responsible for transmissible spongiform 
encephalopathies. The prion pathogenesis is associated with the conformational conversion of its cellular form 
(PrPC) to the so-called scrapie form (PrPSc), an insoluble, partially protease-resistant isoform. PrPC is a cell surface 
glycoprotein of 208-209 amino acids of unknown function [1]. The role of N-linked glycosylation is indistinct and 
highly heterogeneous, resulting glycosylated species with more than 50 different sugar strains [2].  
To study the role of the N-glycosylation, it is of high importance to have access to homogeneous glycosylated PrP. 
However, with current methods it is difficult to obtain homogeneous glycoproteins from natural sources. 
Therefore, a combination chemical of glycopeptide synthesis and ligation methods is used. 

The most convenient method to obtain glycopeptides is the attachment of the glycan moiety to fully synthetic 
peptides by having an appropriate protecting group pattern easily removable at late stage. We combine two 
different protecting groups, which are both orthogonal to Fmoc-based SPPS for masking the residues to be 
glycosylated. Thus, the aspartic acid can be selective released on-resin after the synthesis of the desired peptide 
sequence to couple an amino glycan using the Lansbury aspartylation. Finally, under acidic condition the 
glycopeptide is deprotected and released from the resin [3]. Using a Wang resin hydrazide [4], this method is used 
to synthesize PrP fragments that are useful for the native chemical ligation to obtain semisynthetic PrP molecules 
and to obtain GPI-anchored PrP glycopeptides.  

 

References 
1. Aguzzi, A. and A.M. Calella, Physiological Reviews, 2009, 89, 1105-1152. 
2. Lawson, V.A., et al., Journal of Neurochemistry, 2005, 93,793-801. 
3. Ullmann, V., et al., Angew. Chem. 2012, 51, 11566-11570. 
4. Fang, G.M., et al., Angew. Chem. 2011, 50, 7645-7649. 
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Process Intensification in peptide synthesis by the integration  

of membrane technology. 

D. Ormerod, A. Buekenhoudt, M. Dorbec and R. Vleeschouwers 

Separation and Conversion Technology, Flemish Institute for Technological Research (VITO NV), Mol, Belgium. 

 

The growing acceptance of membrane technology in industry and new technical achievements has recently 

enhanced the interest in using membranes in organic solvents. A new membrane market is arising within the 

process industry where solvents are abundantly used and overwhelmingly determine the energy, environmental 

and health & safety aspects of chemical processes. As new, chemically stable membranes are able to separate 

solvent-based mixtures at the molecular level, a wide variety of applications comes within reach.  

Thanks to its non-thermal, hence mild and energy-efficient character, organic solvent nanofiltration (OSN) is 

taking a firm place in the toolbox of process engineers and separation experts. Its capability to efficiently 

concentrate and purify valuable target molecules, remove post-reaction residues and recover spent solvents or 

catalysts provides its users with a competitive advantage in producing high quality products in a cost-effective yet 

sustainable way. Furthermore, by integration with chemical reactions, OSN can greatly intensify chemical 

processes, with significant gains in purity and/or capacity, and concomitant decreases in energy demand, raw 

material usage and/or waste volumes. Aspects of particular interest to the peptide industry. 

One particular development deals with reactions which require, for various reasons, a high substrate dilution in 

order to avoid the formation of unwanted secondary products. This results in large volumes of solvent being 

necessary to produce relatively small quantities of the desired molecule. A typical case where such diluted 

conditions are required is the synthesis of macrocyclic molecules such as cyclic peptides. Despite this drawback 

globally several macrocyclic compounds are being produced on an industrial scale, however in a very inefficient 

manner. In order to address the economic and environmental shortcomings of high dilution reactions, VITO 

developed a processing method that incorporates in line solvent recycling via OSN. In collaboration with industrial 

partners from the peptide industry, the potential of this novel methodology has been demonstrated in the 

preparation of cyclic peptides and small molecules. This membrane-assisted, volume-intensified dilution 

methodology allows for reductions in the solvent load of the process of up to 83%, without loss in product yield or 

analytical purity as compared to a batch process. 

This novel processing method and other developments in membrane assisted processing of peptides will be the 

subject of this presentation. 
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Millions of people in tropical and subtropical areas suffer from Leishmaniasis, a protozoan-caused disease. The 
drugs of choice cause serious side effects and resistance has already been reported. Antimicrobial peptides are a 
class of substances towards which resistance is harder to develop. In the present work, we investigated a series of 
antimicrobial peptides. We sought for structural parameters with potential correlation with their reported 
leishmanicidal activity based on experimental studies of peptide/structure relationships. Then, molecular 
dynamics simulations (MD) were performed in trifluoroethanol solution (30%), an anisotropic environment 
considered as mimetic of lipid membranes, with low computational cost. This system provides a comparative 
scenario to expose structural features. The 23 chosen peptides are helical and most of them are known for 
targeting lipid bilayers. This allowed us to start simulations from ideal α-helices, since most peptides do not have 
an experimentally determined structure. MD results revealed 14 descriptors which were related to the MIC 
against Leishmania by the multivariate data analysis technique. This technique statistically reduced the number of 
descriptors to five and generated a quantitative structure-activity relationship to predict the minimum inhibitory 
concentration. Multivariate partial least square analysis is a powerful tool to deal with complex sets of data and 
interdependent variables. The best model produced by evaluating these 23 peptides presents significant 
correlation coefficients (r2 = 0.898, q2 = 0.715). We propose this alternative theoretical path for structure-activity 
studies combining computational methods optimizing peptides’ development to identify the promising 
candidates.  

 

Support: FAPESP 2012/24259-0; 2014/083727 
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Influenza A viruses impose a recurrent and global disease burden and a pandemic threat. Current seasonal 

influenza vaccines aim at neutralizing virus by the induction of antibodies that target the globular head of the 

hemagglutinin (HA) protein. This is an effective strategy providing HA in the vaccine antigenically matches the HA 

of circulating viruses. As influenza A can escape vaccine induced neutralizing antibodies by genetic drift regular 

vaccine updates are required. Moreover seasonal influenza vaccines do not protect against occasionally emerging 

pandemic influenza viruses that result from antigenic shift. In our lab we have developed an alternative vacation 

strategy that focuses on the induction of antibodies directed against the small but highly conserved influenza M2 

protein ectodomain (M2e). M2e is an 23 amino acid long peptide for which the N terminus is absolutely 

conserved among all human and avian influenza viruses whereas there is some variation in the central part. 

Vaccination of mice with virus like particle that display M2e induces M2e specific antibodies that in contrast to HA 

antibodies can protect against a broad range of human and avian influenza viruses. Due to the small size of M2e 

and scarce presence on influenza virions, M2e specific antibodies fail to bind and directly neutralize virus 

infection. Using mouse models and in vitro live cell imaging, we have shown that M2e antibodies protect by 

engaging alveolar macrophages through their FcReceptors to phagocyte influenza infected cells.  

Although vaccination with virus like particles that display M2e induces very high levels of M2e-specific antibodies 

in lab animals, lower M2e antibody titers were obtained in humans. In order to improve M2e vaccine design, we 

recently determined the crystal structure of M2e in complex with 2 monoclonal antibodies that bind to different 

but overlapping epitopes. In complex with a Fab fragment that binds to the central part of M2e, M2e adopts a 

compact U-shaped conformation that is stabilized by a conserved tryptophan that is positioned in the center. As 

such M2e is reminiscent to tryptophan-cage miniproteins. Surprisingly, in complex with a Fab fragment that binds 

the M2e amino-terminus, M2e folds into a very different conformation. This suggests that M2e can adopt at least 

two different conformations that can be recognized by protective antibodies or lacks stable conformation in 

unbound conditions. We are currently exploring strategies to stabilize M2e conformations that can be recognized 

by protective antibodies and might improve vaccine design.   
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Peptide Phage Display (PD) is a commonly used laboratory screen of diverse peptide libraries for high-
affinity binders. Although PD is proven technology, its success in finding peptide hits is largely 
serendipitous: The user obtains little understanding about why particular peptides are selected, which 
or how many other peptides in the library may be better hits, or how best to choose among the many 
selected peptides those few to take into expensive validation experiments and product development. 
Here, we have combined high-throughput sequencing and high-performance computing to map the 
sequence-structure landscape for all possible hepta-peptides to more intelligently evaluate PD results. 
First, we employed Illumina next generation sequencing of the Ph.D.-7 M13 peptide phage display 
library (before and after multiple rounds of biopanning on osteoblast cells). We demonstrated that 
deep sequencing (tens of millions of peptides) could identify (i) selected peptides with high binding 
and uptake in osteoblasts after only a single round of biopanning and (ii) peptides that have non-
specific propagation advantages (i.e., parasitic peptides, an important source of false positive hits) 
[1,2]. Second, we employed a fast pseudo-molecular dynamics algorithm [3] to obtain information 
about the folded structure for all possible 1.28 billion peptides (i.e., the peptide sequenome) at three 
different temperatures. Simulations predict hepta-peptides acquire a relatively small number of 
conformations at each temperature (3.9, 2.2 and 1.4 million unique structures at 4, 20, and 37°C 
respectively). By combining experimental and computational results, we discovered significant 
correlations between the simulated structures and experimental data that can be used to classify 
parasite sequences from true-binders. We have built an online tool that exploits these structural 
features so that true-binder sequences can be more reliably identified in PD results.  

 

[1]  't Hoen PA1, Jirka SM, Ten Broeke BR, Schultes EA, Aguilera B, Pang KH, Heemskerk H, Aartsma-
Rus A, van Ommen GJ, den Dunnen JT.  Anal Biochem. 2012 Feb 15;421(2):622-31. 

[2] Ru B, 't Hoen PA, Nie F, Lin H, Guo FB, Huang J. J Bioinform Comput Biol. 2014 Feb;12(1):1450005. 

[3] Muñoz, V. & Serrano, L. Biopolymers, 1997 41: 495-509. 
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Many eukaryotic proteins are attached to the cell membrane via Glycosylphosphatidyl-inositol (GPI) anchors that 

are added posttranslationally to the C-terminus of the proteins. [1] The evaluation of function and structure of 

GPI molecules is difficult due to the high complexity and heterogeneity of these glycolipids. We have recently 

developed a strategy to obtain these glycolipids. [2] However, new methods are necessary to obtain 

homogeneous GPI-anchored proteins (GPI-APs).  

In this work, we report a semi-synthetic method to generate homogeneous, pure GPI-APs using the Dna Npu split 

intein from Nostoc punctiforme. [3] It relies on the protein trans-splicing (PTS) of two fragments: a recombinantly 

expressed fusion protein of the protein of interest and the N-terminal split intein part (NpuN), and a synthetic GPI-

anchored C-terminal intein part (NpuC). The GPI anchor is attached to the synthetic NpuC peptide thioester using 

Native Chemical Ligation. To circumvent multiple ligation steps, generation of a thioester and the purification of 

the complex intermediate NpuC-GPI, two essential residues in the C-terminal active site of NpuC were mutated 

using solid phase peptide synthesis. With this mutated NpuC* peptide it is possible to control the trans-splicing 

reaction via the addition of thiols, such as sodium 2-mercaptoethane sulfonate (MesNa) or 4-

(mercaptomethyl)benzoic acid (MMBA), and perform the PTS reaction in one pot.  

Here, we describe the process for the generation of pure, homogeneous GPI-anchored proteins. The method 

development is highlighted using eGFP as a model protein, whereas other proteins naturally bearing a GPI anchor 

are produced for subsequent studies of the effects of the GPI anchor.   

 

[1]  M.G. Paulick & C.R. Bertozzi, Biochemistry, 47, 6991 (2008) 

[2]  Y.-H. Tsai et al., Chem. Sci., 4, 468 (2013) 

[3]  J. Zettler et al. FEBS Lett., 583, 909 (2009)  
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Natriuretic peptides (NP) are key hormones involved in cardiac-protection. Through the activation of specific 

guanylyl-cyclase linked receptors these peptides mediate vasodilation, increase excretion of water and 

electrolytes through kidneys and increase endothelial permeability to confer pressure-volume homeostasis. There 

are three mammalian isoforms of NPs namely; ANP, BNP and CNP. These peptides have a conserved 17-

membered disulphide ring with variable N- and C- terminal tails. The present study describes an unique NP from 

the venom of red-headed krait (KNP) which has the longest C-terminal tail with propensity to form α-helix. 

Infusion of heterologously expressed and purified KNP caused a prolonged and sustained drop in blood pressure 

without influencing urine volume compared to ANP which induced quick and transient drop in blood pressure 

with increased urine volume. Structure-activity studies revealed the presence two function segments in KNP, 

namely; K-Helix and K-Ring. K-Helix induced NP receptor independent, NO-mediated vasodilation while K-Ring 

evoked NP receptor dependent relaxation of smooth muscle. K-Helix dominated the function in the full length 

KNP. The infusion of K-Ring in anesthetized rats showed quick short-lived reduction in BP as ANP without any 

influence on urine volume. K-Ring had key substitutions of conserved residues within the ring compared to ANP. 

Through systematic substitution of these residues, the determinants of vascular and renal functions of a NP have 

been delineated in this study. The designed mutants of K-Ring showed varied NP receptor activation patterns and 

distinct physiological effects (exclusive vaso- or renal activity). Further, the using the deduced molecular keys, we 

designed ANP analogues which showed selectivity to either vaso- or renal functions. Thus using the molecular 

scaffold of KNP, we have design and engineer key analogues which have therapeutic potential in cases of heart 

failure and hypertension. 
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μ opioid receptor agonists are the treatment of choice for moderate to severe acute and chronic pain.1 However, 

their potent analgesic activity is often accompanied by severe side-effects, i.e. constipation, respiratory 

depression, tolerance, dependence and addiction.2 Peptide agonists, which are based on naturally occurring 

opioid peptides, are promising candidates as next generation opioid therapeutics. To optimize peptides for 

therapeutic applications, a critical understanding of the interactions with their biological targets is fundamental. 

Here, the binding mode of the opioid peptide dermorphin is investigated using a conceptually new blocking group 

scan. This novel scan exploits the steric demand of a rhenium-based transition metal complex at certain 

strategically chosen positions to direct the mode of binding. The syntheses of novel rhenium-conjugated peptides 

is accompanied by in vitro, in vivo and in silico evaluation. In contrast to current textbooks, our blocking group 

scan results in the identification of an expected N-terminal and an unexpected C-terminal binding mode. 

Furthermore, the unexpected binding mode provides potent reduction of pain up to the in vivo level. We 

anticipate, that the blocking group scan is a potent tool to understand the mode of binding of diverse peptides 

and that our findings for dermorphin will result in new classes of receptor substrates with potential applications 

in chemical biology and even drug development. 

 

1. S. Mariana, A. Muhammad Faheem, W. Gerhard and S. Helmut, Curr. Pharm. Des., 2013, 19, 7415-7434. 
2. M. Eguchi, Med. Res. Rev., 2004, 24, 182-212. 
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Is Lysine the only Substrate for Histone Lysine Methyltransferases? 
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The methylation of lysine residues on the N-terminal tail of histones plays a crucial role in the 

regulation of gene expression and chromatin structure. Histone lysine methyltransferases 

(HKMTs) have received great attention due to potential therapeutic applications. SETD7/9 is a 

SAM dependent histone lysine methyltransferase that transfers one methyl group to H3K4 

producing H3K4me. Here, we will present our chemical biological studies that examine histone 

peptides that possess unnatural shorter and longer lysine analogues as possible substrates for 

SETD7/9. 
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Efficient delivery of drugs to living cells is still a major challenge. Currently, most methods rely on the endocytotic 

pathway resulting in low delivery efficiency due to limited endosomal escape and/or degradation in lysosomes. 

Here, we report a new method for direct drug delivery into the cytosol of live cells in vitro and vivo utilizing 

targeted membrane fusion between liposomes and live cells. A pair of complementary coiled coil lipopeptides 

was embedded in the lipid bilayer of liposomes and cell membranes respectively, resulting in targeted membrane 

fusion with concomitant release of liposome encapsulated cargo including fluorescent dyes, high molecular 

weight dextran and cytochrome c. Using a wide spectrum of endocytosis inhibitors and endosome trackers we 

demonstrate that the major site of cargo release is at the plasma membrane. This method thus allows for the 

quick and efficient delivery of drugs and is expected to have many applications both in vitro and in vivo. 
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In this contribution we describe the effectiveness of peptide monolayers as bioelectronic interfaces in 

neuroelectronic hybrids and medical diagnosis. Signal transduction schemes covering bio-cues mediated field 

potentials recording and small molecules sensing via molecular dipoles modulated surface potentials will be 

reviewed. A new sensing strategy, charge-transport gating through peptide monolayers, will be described 

systematically for monitoring cellular signaling pathways. Kinase-mediated phosphorylation plays a major role in 

regulating signaling pathways in cells. Abnormal phosphorylation has been reported to facilitate cancer 

development. Here we present an integrated approach for highly sensitive identification and validation of 

substrate-specific kinases as cancer biomarkers. Our approach combines phosphoproteomics for high throughput 

cancer-related biomarker discovery from patient tissues and an impedimetric kinase activity biosensor for 

sensitive validation. Using non-small-cell lung cancer (NSCLC) as a proof-of-concept study, label-free quantitative 

phosphoproteomic analysis of a pair of cancerous and its adjacent normal tissue revealed phosphoproteins that 

are over-phosphorylated in NSCLC. Phosphorylation of the monolayer by ERK2 and dephosphorylation by alkaline 

phosphatase were detected by electrochemical impedance spectroscopy (EIS) and surface roughness analysis. 

Compared to other methods for quantification of kinase concentration, this label-free electrochemical assay 

offers the advantages of ultra-sensitivity as well as higher specificity for the detection of cancer-related kinase-

substrate pairs. With implementation of multiple kinase-substrate biomarker pairs, we expect that this integrated 

approach can be a high throughput platform for discovery and validation of phosphorylation-mediated 

biomarkers. 

 

1. Hai, A.;  Dormann, A.;  Shappir, J.;  Yitzchaik, S.; Bartic, C.; Borghs, G.; Langedijk, J.P.M.;  Spira M.E.  
J. R. Soc. Interface 2009, 6, 1153-1165; Cover page. 

2. Snir, E.; Joore, J.; Timmerman, P.; Yitzchaik, S., Langmuir, 2011, 27, 11212-11221. 
3. E. Amit, O. Rofeamor, Y-T. Wang, R. Zhuravel, A.J.F. Reyes, S. Elbaz, D. Rotem, D. Porath, A. Friedler, Yu-Ju 

Chen, S. Yitzchaik, Chem. Sci., 2015, 6, 4756 – 4766. 
4. E. Snir, E. Amit, A. Friedler, S. Yitzchaik, Biopolymers 2015, 104, 515-520.  
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It is generally assumed that inside a cell a free peptide is proteolytically degraded within seconds. Nevertheless, 

quite paradoxically in the past 10 years it has been shown that some peptides of the intracellular peptidome are 

present inside cells in concentrations in which they influence intracellular signal transduction processes [1]. 

Moreover, the demonstration that free peptides added to the intracellular milieu can regulate cellular functions 

mediated by protein interactions suggests new putative roles for these molecules in gene regulation, metabolism, 

cell signaling, and protein targeting. In this scenario, a large number of intracellular peptides were identified by 

peptidomics and it was demonstrated that peptides isolated from rat brain tissue were capable of altering G 

protein-coupled receptor signal transduction when introduced into several different cell lines [2]. 

The aim of this study is to reveal the stability of peptides which were isolated in previous peptidomics assays. In 

addition, the influence of terminal capping on the stability of the endogenous peptides is addressed. 

In order to directly address differences in proteolytic sensitivity, the endogenous peptides AGH, FE3, FE2 and 

VFD7 were fluorescently labeled using carboxyfluorescein as the fluorophore conjugated via an aminododecanoic 

acid (Ado) linker. The amidated, non-amidated, carboxylated, non-carboxylated and retro-inverso version of the 

peptides were incubated with HeLa cell lysate, which serve as a source of proteolytic activity, and samples were 

collected over time. The proteolytic degradation of the peptides was followed by Fluorescence Correlation 

Spectroscopy (FCS). Carboxyfluorescein had a half maximal residence time <1 h. The FCS data analysis shown that 

small differences in peptide structure result in large differences in proteolytic stability. As for the L-peptides with 

long residence times, fluorescence remained homogenously distributed within the cells for the retro-inverso 

peptides as well. Surprisingly, amidation and carboxylation had little or no effect on the sensitivity of peptides to 

proteolytic degradation. In contrast, with a minor modification of two amino acids in the N-terminus and C-

terminus, major differences in peptide stability were found. Although the peptides isolated by peptidomics were 

considered to be stable, large differences in their stability were observed ranging from 2 h to more than 24 h. 

Remarkably, the data also indicate that partially degradation of the peptides can occur. Overall the results 

demonstrate that the peptides varied considerably in their proteolytic stability even if terminally capped. Contrary to 

expected, the amidation of the peptides used in this study had little influence on their stability. 

 

[1]  L. C. Russo, A. F. Asega, L. Castro, P. Negraes, L. Cruz, F. C. Gozzo, H. Ulrich, A. C.M. Camargo, V. Rioli 

 and E. S. Ferro. Proteomics, 12, 2641 (2012) 

 [2]  F. M. Cunha, D. A. Berti , Z. S. Ferreira , C. F. Klitzke, R. P. Markus and E. S. Ferro. J. Biol. Chem., 283, 

 24448 (2008) 
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Bicyclic peptides are promising candidates for the modulation of biological targets intractable by typical small 

molecules.1,2 Their synthesis requires efficient methods for chemo- and regioselective ring-closure. Here, we 

report chemically orthogonal ring closing olefin- (RCM) and alkyne metathesis (RCAM) reactions that enable the 

efficient chemo- and regioselective construction of complex bicyclic peptide scaffolds with variable macrocycle 

geometries.3 The orthogonal metathesis reactions can be carried out sequentially or even simultaneously in one-

pot. We also demonstrate that the formed alkyne macrocycle can be functionalized subsequently. The orthogonal 

RCM/RACM system was successfully employed to evolve a monocyclic peptide inhibitor of the small GTPase Rab8 

into a bicyclic ligand showing the highest affinity for an activated Rab GTPase that has been reported so far.3 The 

results show that this orthogonal macrocyclization technique provides novel opportunities for the design of 

bicyclic peptide scaffolds suitable for the modulation of challenging target proteins. 

References 

1. Cromm, P. M. Spiegel, J. & Grossmann, T. N. Hydrocarbon Stapled Peptides as Modulators of Biological 

Function. ACS Chem. Biol. 10, 1362–1375 (2015). 

2. Pelay-Gimeno, M. Glas, A. Koch, O. & Grossmann, T. N. Structure-Based Design of Inhibitors of Protein-Protein 

Interactions: Mimicking Peptide Binding Epitopes. Angew. Chem. Int. Ed. 54, 8896–8927 (2015). 

3. Cromm, P. M. et al. Orthogonal ring-closing alkyne and olefin metathesis for the synthesis of small GTPase-

targeting bicyclic peptides. Nat. Commun. 7, 10.1038/ncomms11300 (2016). 
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The identification of inhibitors of protein-protein interactions (PPIs) is in many cases very challenging due to the involvement 
of rather flat and large surfaces which often lack defined binding pockets. Since small-molecular scaffoldes usually target well 
defined cavities of enzymes and receptors, screenings of traditional small-molecule libraries often failed to provide potent 
PPI inhibitors. Alternatively, modulators can be derived from interaction sequences of an involved protein binding partner.[1] 
Resulting, peptide-derived scaffolds are called peptidomimetics and can be classified based on their similarity to the natural 
precursor (Figure 1). Class A and B mimetics retain a peptide character, whereas class C and D mimetics resemble small 
molecular scaffolds.  
 
For class A peptidomimetics, the bioactive conformation of parent peptides can be stabilized by macrocyclization. Focusing 
on the interaction between the virulence factor exoenzyme S and the human adapter protein 14-3-3ζ a set of macrocyclic 
peptides was developed and further optimized as potent inhibitors of complex formation in vitro. The macrocyclic core of the 
peptides was designed to replace residues which are important for protein binding. X-ray crystallographic analysis guided the 
development of hydrocarbon cross-links. The biophysical properties of these modified peptides were evaluated with 
isothermal titration calorimetry and nuclear magnetic resonance spectroscopy.[2,3]  
 

 
 
Fig. 1. Classification of peptidomimetics. For illustration, an α-helical peptide and corresponding helix mimetics are shown. Modifications  
are highlighted in red. This figure is reconstructed based on Pelay-Gimeno et al.[1]  

 

[1] M. Pelay-Gimeno, A. Glas, O. Koch, T. N. Grossmann, Angew. Chem. Int. Ed. 2015, 54, 8896-8927.  
[2] A. Glas, T. N. Grossmann, Synlett 2015, 26, 1-5.  
[3] A. Glas, D. Bier, G. Hahne, C. Rademacher, C. Ottmann, T. N. Grossmann, Angew. Chem. Int. Ed. 2014, 53, 2489-2493. 
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Antimicrobial peptide Trichogin GA IV, isolated from the mold Trichoderma longibrachiatum, is known to modify 

membrane permeability [1,2]. Consisting of only 10 amino acids, trichogin is too short to span the membrane 

fully, as classical pore-forming peptides. Its mechanism of action is not understood. 

We used rigidly attached to the backbone a TOAC spin label to study trichogin local environment, mobility and 

aggregation at 1/200 and 1/20 peptide-to-lipid (P/L) concentrations in POPC membranes. 

Applying combination of Electron Spin Echo Envelope Modulation (ESEEM) [3], stimulated electron echo 

relaxation [4] and continuous wave ERP techniques we could reveal the following features upon P/L 

concentration increase from 1/200 to 1/20: 

1. N-terminus buries into the membrane 
2. N-termini come closer to each other 
3. Peptides rotational mobility increases 

Based on this data we proposed the formation of head-to-head associated transmembrane dimers, which have 

rotational freedom [5]. 

Further MD simulations showed that trichogin can forms aggregates that distort membrane and can form water 

pores. 

 

References 

[1]  Auvin-Guette, C., Rebuffat, S., Prigent, Y., & Bodo, B. (1992) JACS. 114(6): 2170-2174 

[2] Bobone, S., Gerelli, Y., De Zotti, M., Bocchinfuso, G., Farrotti, A., Orioni, B.,. & Formaggio, F. (2013) Biochim. 

 Biophys. Acta. 1828(3): 1013-1024. 

[3] Salnikov, E.S., Erilov, D.A., Milov, A.D., Tsvetkov, Yu. D., Peggion, C., Formaggio, F., Toniolo, C., Raap, J., & 

 Dzuba, S. A.  (2006) Biophys. J. 91:1532–1540 

[4] Isaev, N. P., & Dzuba, S. A. (2008) J. Phys. Chem. B. 112(42): 13285-13291. 

[5] Syryamina, V. N., Isaev, N. P., Peggion, C., Formaggio, F., Toniolo, C., Raap, J., & Dzuba, S. A. (2010)The J. Phys. 

 Chem. B.  114(38): 12277-12283. 

 



47 

 

            Abstract no. 35  
 

Affinity-based inhibitor and probe design for soluble proteases 
 

T. van Kersavond1, S. H. L. Verhelst1,2 

 
1 Chemical Proteomics, Leibniz Institute for Analytical Sciences ISAS, e.V., Dortmund, Germany. 

2 Laboratory of Chemical Biology, Department of Cellular and Molecular Medicine, KU Leuven – University of 
Leuven, Leuven, Belgium. 

 
 

By exploiting the substrate specificity of proteases, selective and reversible affinity-based inhibitors can be 

obtained. In these, the scissile bond of substrates is replaced by a mimic of the peptide bond. Here, the “reduced” 

amide bond is pursued. After preparation of the building blocks in solution, this bond can conveniently be 

synthesized on solid support using conditions compatible with standard peptide chain elongation procedures. 

Depending on the further modifications, the inhibitors can become covalent (incorporation of a photo-

crosslinker) or even be transformed into a probe (attachment of an alkyne detection handle). The potency of 

these inhibitors and probes is evaluated using SDS-PAGE after competition experiments with a known fluorescent 

activity-based probe. Once proven potent, the probes can be used for detection and purification purposes by 

“clicking” on a fluorophore or a biotin. 
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Antimicrobial peptide (AMP)-polysaccharide complexes are expected to complement or even substitute classical 
antibiotic therapies. Goal of this strategy is an oral medication with specific release of the AMPs leading to an 
inhibition of growth of multi-resistant pathogenic bacteria in the blood stream. In this study the cationic AMP 
Peptide 19-2.5 (1) was investigated with respect to acid stable encapsulation. The peptide offers a high in vitro-
neutralizing activity against Lipid A and therefore may antagonize inflammation and prevent sepsis (1, 2).  
Our biochemical/biophysical research approach focuses on binding studies between this peptide and three 
different polysaccharides for encapsulation: 1st alginate composed of L-guluronate/D-mannuronate, 2nd chitosan 
as partially de-acetylated poly- -1,4-N-acetyl-glucosamine and 3rd sugar beet pectin composed of homo-
galacturan /rhamnogalacturan-I. Binding of peptide 19-2.5 to these polysaccharides was demonstrated by three 
different independent methods: isothermal titration calorimetry (ITC), C18-reversed phase chromatography (C18-
RP HPLC) and fluorescence correlation spectroscopy (FCS). The size of particles produced was analyzed by 
dynamic light scattering (DLS). The peptide release was analyzed by C18-RP HPLC and its bioactivity proved by the 

-enzyme-linked immunosorbent assay (TNF-ELISA).  
The poly-anion alginate showed strong ionic interaction with the cationic peptide preventing release from these 
particles. Nevertheless show these particles a decreasing TNF-alpha concentration. The polycation Chitosan did 
not interact with 19-2.5 and sugar beet pectin displayed different modes of interactions with our model peptide. 
A peptide release from these particles is in a pH release study shown with less 10%. But the particles show also an 
activity in the TNF-ELISA.  
The biological activity cannot become declared with a pH-value, a specific enzyme or surfactant interaction. But 
perhaps via a combination.  
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Conformational flexibility resulting in high susceptibility to proteases, low selectivity and potency, are the major 

drawbacks of peptide therapeutics [1]. Cyclisation of peptides is an often used technique to constrain peptides 

and improve their therapeutic properties. In this work, cyclisation occurs via disulfide bond formation and we 

here describe a method whereby one of the thiols conveniently originates from a thiolactone building block [2] 

coupled to the N-terminus of the peptide (figure 1). The latent thiol can be freed after aminolysis allowing 

subsequent cyclisation in solution (fig.1, scenario A). Alternatively, on resin cyclisation-mediated cleavage, also 

called cyclo-release, is possible by providing a disulfide linker in between the peptide and the resin (fig. 1, 

scenario B).  

 
Figure 1: General thiolactone strategy whereby cyclisation occurs in solution phase (scenario A)  

or on resin using cyclo-release (scenario B). 

 

Next to cyclisation, peptides often need to be immobilized or labeled. The here described strategy can offer 

simultaneous cyclisation and introduction of a handle via the primary amine used during the aminolysis of the 

thiolactone. More specifically, aminolysis with propargylamine or furfurylamine allows site specific labeling via 

CuAAC or furan labeling. As no protecting groups are needed for cyclisation and labeling, this strategy provides a 

rapid and more environmentally friendly cyclisation and modification of peptides which can be very useful in 

(quick) screenings of bioactive cyclic peptides. 

 

[1] Góngora-Benítez, M.; Tulla-Puche, J.; Albericio, F. Chem. Rev. 2014, 114 (2), 901–926. 
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A large diversity of chemical methods is now available for the production of modified peptides in high 

purity. These methods are increasingly used for the total chemical synthesis of modified proteins which cannot be 

easily produced using biological methods. Proteins featuring well-defined post-translational modifications at 

specific sites such as small ubiquitin-like modifiers (SUMO) are typical examples of this kind. The total synthesis of 

SUMO proteins and SUMO conjugates is challenging and is addressed in this work. We describe the total synthesis 

of several folded and functional SUMO-1 p53 peptide protein conjugates, which were assembled using a one-pot 

N-to-C three segments assembly process relying on sequential NCL and SEA ligation reactions.[1-6]  

The structure and thermal stability of the SUMO-1 modifier within the conjugates was verified by CD 

spectroscopy and thermal shift assay. The isopeptidic bond linking SUMO-1 to the p53 peptide was cleaved with a 

recombinant SUMO-1 deconjugating enzyme, thereby showing the functionality of the SUMO-1 domain. 
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Currently the method of timeofflight matrixassisted laser desorption/ionization (MALDI-ToF) is widely used for 

analysis of the peptidic nature substances (PNS). This method provides the qualitative characteristics of the 

investigated samples and it is irreplaceable when studying the solutions of mono as well as polycomponent 

composition [1]. 

The research aim was the investigation by the massspectrometry method of the extracts of hearts of young rats 

in norm.  

In the research it was used hearts of 18 white outbred female rats aged 1 month without identified pathologies. 

Hearts of animals were obtained in operating room of the vivarium, grinded into 25 mg fragments and washed 

with physiological solution from blood. Extracts were obtained by incubation of the fragments for 60 min in 

physiological solution and subsequent removing of thermolabile proteins. Prepared extracts were placed into 

vials, frozen and kept under temperature of liquid nitrogen. Initial concentration of PNS in extracts was 100 μg 

per mL. Massspectrometric investigations were performed within the range of m/z 4,000  40,000 using the 

device MALDI Autoflex II (Bruker Daltonics GmbH, Germany). For extracts investigation the matrix based on 

sinapinic acid was used. Spectra of positive ions were recorded in linear scanning mode by accumulation of 300 

single spectra. 

It has been established that the extracts of rats' hearts in norm have a number of common peaks on the 

massspectra, in particular: at m/z 4,969; 7,609; 15,218; 17,046 and some others. At the same time there were 

recorded both one and doublecharged molecular ions. So, for example, onecharged molecular ion [M]+ was 

recorded at m/z 15,218 and there was it a doublecharged molecular ion at m/z 7,609. The extracts of hearts of 

young rats have relatively stable composition of PNS. More than 70% of the found ions were present on each 

spectrum of individual extract. 

Obtained massspectra may be applied in further comparative study of the composition of extracts of rats' hearts 

with pathologies or agerelated changes of heart. Data about main molecular ions of PNS in native extracts of 

rats' hearts can be used when obtaining natural markers [2]. 
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Conformationally-controlled peptides used as modulators of biological protein target is an emerging field in drug 

discovery. Their ability to mimic naturally occurring structures prove to be an excellent advantage in the targeting 

of protein-protein interactions (PPI). However, there are challenges remaining in the use of peptides, including 

the precise control of conformation in a large flexible molecule with many degrees-of-freedom [1]. By introducing 

a fluorine-atom at a strategically chosen position, beta to an electron-withdrawing group (e.g. F-C-C-+NR3) in a 

peptide, the conformation of the peptide can be controlled through a fluorine-ammonium ion gauche effect [2, 

3]. This invokes a dihedral angle of 60° about the N-C-C-F motif and provides a high-energy barrier to 

conformational realignment. Therefore, introducing this feature is expected improve chemical, biological and 

conformational stability. The mitochondrial protein cyclophilin D (CypD) is involved in the interconversion 

between cis- and trans- isoforms in proline peptide bonds [4]. This has been shown to be a mechanism for 

activation/inactivation of several proteins, and may be involved in mitochondria-dependent cell death pathways, 

immune responses, and cancer [5].  

Two different CypD substrates were synthesised using manual solid phase peptide synthesis (SPPS) methods [6]. 

Both substrate sequences contain either an R- or S- 4-fluoroproline (Flp) residue, which is expected to stabilise 

either the cis- or trans isoform (a total of four peptides were synthesised). Purity and molecular weight were 

confirmed by HPLC(-MS). This will provide useful tool compounds to probe the effect of substrate conformational-

stabilisation on the function of CypD. The biological function of CypD can be investigated by incubating the 

protein with one of the peptide substrates in an NMR spectrometer. Changes in integration of 100% abundant 19F 

signal integrations at specific chemical shifts (different for cis- and trans- isoforms) would confirm that CypD 

functions as a peptidyl-prolyl cis-trans isomerase (PPIase) and may provide information about how to target this 

for drug discovery.  

1. Fosgerau, K. and T. Hoffmann, Peptide therapeutics: current status and future directions. Drug Discov Today, 2015. 20(1): 
p. 122-8. 
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a fluorine-ammonium ion gauche effect (phi(NCCF)). Chemistry, 2012. 18(7): p. 2006-13. 

3. Tatum, N.J., et al., Synthesis, Ni(II) Schiff base complexation and structural analysis of fluorinated analogs of the ligand (S)-
2-[N-(N-benzylprolyl)amino]benzophenone (BPB). Journal of Fluorine Chemistry, 2015. 173: p. 77-83. 

4. Giorgio, V., et al., Cyclophilin D in mitochondrial pathophysiology. Biochimica et Biophysica Acta (BBA) - Bioenergetics, 
2010. 1797(6–7): p. 1113-1118. 

5. Bonora, M., et al., Molecular mechanisms of cell death: central implication of ATP synthase in mitochondrial 
 permeability transition. Oncogene, 2015. 34(12): p. 1475-1486. 
6. Bachem, Tips and tricks for solid phase peptide synthesis from the experts at Bachem. 2014. 
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Over the last decades, peptides proved to be powerful compounds to modulate and study biological systems. 

Peptides also served as starting point for the design of inhibitors of protein-protein-interactions (PPI). However, 

unmodified short peptide sequences are highly flexible when free in solution resulting in an entropic penalty 

upon target binding which leads to a reduced target affinity. Peptide macrocyclization can be applied to overcome 

some of the limitations associated with linear unmodified peptides. Among a variety of well-established 

cyclization methods, macrocyclization of peptides via hydrocarbon crosslinks proved to be particularly useful.[1] 

Recently, a new method of hydrocarbon crosslinking was reported involving ring closing alkyne metathesis 

(RCAM) on solid support.
[2] This method benefits from its orthogonal chemistry compared to known crosslinking 

reactions and the accessibility of new conformational features due to the introduction of an alkyne moiety. Here, 

we present the first example of RCAM applied to constrain an irregular peptide secondary structure derived from 

the pathogenic protein Exoenzyme S (ExoS). ExoS, which is secreted into eukaryotic host cells by Pseudomonas 

aeruginosa, is known to take its toxicity by interacting with the eukaryotic adaptor protein 14-3-3. Based on the 

14-3-3 binding epitope of ExoS a variety of peptides was designed to target the 14-3-3 interface. In addition, we 

report the first crystal structure of an alkyne crosslinked peptide in complex with its target protein.[3] 

 

 

[1] M. Pelay-Gimeno, A. Glas, O. Koch and T. N. Grossmann, Angew. Chem. Int. Ed., 2015, 54(31), 8896. 
[2] P. M. Cromm, S. Schaubach, J. Spiegel, A. Fürstner, T. N. Grossmann, H. Waldmann, Nat. Commun., 2016, 7, 1. 
[3] P. M. Cromm, K. Wallraven, A. Glas , D. Bier, A. Fürstner, C. Ottmann, T. N. Grossmann, submitted. 
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The Hsp90 family constitutes the most abundant cytoplasmic molecular chaperone system, which assists late 
stages of protein folding. Recently, we obtained a structural model of Hsp90 in complex with Tau, an intrinsically 
disordered protein [1]. This complex reveals how a disordered protein looks like in the eyes of a chaperone. 
Having obtained a structural model of human Hsp90 in complex with the intrinsically disordered protein Tau, we 
set out to extract general themes of Hsp90 substrate recognition. We use a range of disordered peptides to bring 
understanding to properties of fragments recognised by Hsp90. We aim to provide a general mechanistic view on 
why and when a molecular chaperone can recognize and bind adisordered substrate. Proteins of signalling 
pathways are often rich in intrinsically disordered domains. Among those should be present motifs recognised by 
Hsp90. Understanding the mechanism of those interactions should illustrate the principle of the action of the 
chaperone machinery. 
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   Name Surname Company 

Marco Acquesta Pepscan 

Stijn Agten Maastricht University - Biochemistry 

Aart van Amerongen WUR, Food & Biobased Products 

Alessia Amore UbiQ 

Dris El Atmioui Netherlands Cancer Institute - Cell Biology II 

Vincent Aucagne CNRS - Center for Molecular Biophysics 

Jaap Willem Back Pepscan 

Michele Beelen Biosolve 

Willemien Benckhuijsen LUMC - IHB 

Jorg Benningshof Mercachem B.V. 

Dominik Bernhagen Pepscan 

Joachim Bijl Hogeschool Utrecht 

Sylvia Boelens Pepscan 

Kim Bonger Radboud University 

Christophe Bonny Bicycle Therapetuics 

Noud van der Borg Waters Chromatography B.V. 

Jeroen Bouwhuis Pepscan 

Arwin Brouwer Utrecht University - Chemical Biology & Drug Discovery 

Hans Brouwer Pepscope BV 

Carlo Brouwer CBMR Scientific 

Rinus Broxterman DSM 

Marcia dos Santos Cabrera UNESP - Chemistry & Environmental Sciences 

Marine Cargoët National Center for Scientific Research 

Anish Chakkumkal Janssen Pharmaceuticals - Bacterial vaccines 

Robert Cordfunke LUMC - IHB 

Sabrina Thais Broggio Costa FATEC 

David Craik Inst. for Molecular Bioscience, University of Queensland 

Philipp Cromm Max-Plank-Institute Dortmund 

Wil Cuppen 
 Nicolas Dailly Pepscan 

Stepan Denisov Maastricht University 

Laura Dietrich Chemical Genomics Centre of the Max Planck Society 

Evert van Dijk Pepscan 

Ingrid Dijkgraaf Maastricht University - Biochemistry 

Natasja Dolezal LUMC - IHB 

Matthieu Dorbec VITO N.V. 

Jan Wouter Drijfhout LUMC - IHB 

Amber Eggert BioSPX 

Johan Elgersma ESCOM SCIENCE Foundation 

Steven Erpelinck TNO - Business Development (Predictive Health Techn) 

Lorraine Fathers LUMC - peptide lab KFT 

Omar Paulino da Silva Filho Radboud UMC - RIMLS Biochemistry 

Carole Friederichs Euretos 

Piotr Gajewski Univerity of Amsterdam 

Chee Yuen Gan Universiti Sains Malaysia 

Iskandar Gandasasmita PamGene International - R&D 

Paul Geurink NKI-AVL 

Adrian Glas Chemical Genomics Centre of the Max Planck Society, Dortmund 

Michel Goldbach Enzypep B.V. 

Jolanda van Golde Maastricht University - Enabling Technologies BV 

Michael Goldflam Pepscan 

Stijn Gremmen Mercachem B.V. 

Tom Grossmann VU Amsterdam 

Mathias Guggisberg Buchem B.V. 

Tilman Hackeng Maastricht University - CARIM School for Cardiovascular Diseases 
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Mohamed El Hasnaoui Protein Technologies Inc. 

Gerbrand van der Heden van Noort Nederlands Kanker Instituut - cell biology II 

Rob van der Heijden Bruker Nederland BV 

Pascal Heimer University Bonn 

Eric van Herwerden Technical University of Berlin 

Eline Van den Heuvel Utrecht University 

Peter Hoogerhout Intravacc - Research 

Anneloes de Hoop Pepscan 

Patrick van Houts Bruker Nederland BV 

Hans Ippel Maastricht University - Biochemistry 

Nikolay Isaev Osnabrück University 

Abhishek Iyer University of Lincoln - School of Pharmacy 

Jorg Jacobs Central Veterinary Institute of Wageningen UR - Inf. Biol 

Silvana Jirka LUMC - Sequenomics 

Wim Jongen Pepscan 

Seino Jongkees Utrecht University 

Maarten Jonkers Sanbio 

Kees van Kekem Mercachem B.V. 

Sonja Kerkhoff Pepscan 

Tim van Kersavond Leibniz Institute for Analytical Sciences ISAS, e.V. 

Aliye Kinik-Ozalp Astellas Pharma Europe - Bioanalysis 

Laurens Kleijn Utrecht University - Chemical Biology & Drug Discovery 

Ronald van der Knaap IBM Analytics 

Raymond Kooij The Netherlands Cancer Institute 

Neda Kordalivand Utrecht University - Pharmaceutical Sciences 

Oliver Kreuzer Peptides & Elephants GmbH 

Julia Kriegesmann VU Amsterdam - Bio-organic Chemistry 

Nicole Kriek Pepscan 

John Kruijtzer Utrecht University - Medicinal Chemistry & Drug Discovery 

Arne Kuepper Chemical Genomics Centre of the Max Planck Society 

Joeri Kuil LUMC - Clinical Pharmacy and Toxicology 

Nicole Kuhlmann University of Applied Sciences Lübeck 

David Lascoux Waters 

Shamanou van Leeuwen Sequenomics 

Michiel Lodder Lanthio Pharma 

Markus Löweneck SENN Chemicals AG 

Dennis Löwik Radboud University - Bio-organic Chemistric 

Theo  Luider Erasmus MC - Neurology 

Dorien van Lysebetten Ghent University 

Jan van Maarseveen University of Amsterdam 

Jurgen Machielse Zeochem AG - Business Development 

Annemieke Madder Universiteit Gent 

Lisette Magnée Pepscan 

Giorgio Marini CEM Corporation 

Nathaniel Martin Utrecht University 

Jody Mason University of Bath - Dept. of Biology & Biochemistry 

Daphne Mastenborek Pepscan 

Ghislaine Meiners ISA Pharmaceuticals B.V. 

Oleg Melnyk CNRS 

Rob Meloen 
 Mathijs van de Meulenreek Enzypep B.V.  

Dana Michel Max Planck Institute of Colloids and Interfaces 

Alfred Middendorp Waters Chromatography B.V. 

Lech Milroy Technical University of Eindhoven 

Wim Mol Pepscan 

Gert Moll Lanthio Pharma 

Monique Mulder The Netherlands Cancer Institute (NKI) 

Carolin Mueller VU Amsterdam - Bio-organic Chemistry 
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Daan Muilwijk BioMarin Nederland B.V. - Discovery Dept. 

Marzieh Najafi Utrecht University - Biopharmacy 

Carel van Noesel AMC - Pathology 

Sjonni van Oosterwijk Actu-All Chemicals 

Lisanne van Oppen Radboud Institute for Molecular Life Sciences 

Dominic Ormerod VITO N.V. 

Farid El Oualid UbiQ 

Huib Ovaa The Netherlands Cancer Institute - NKI 

K.H. Pang BioMarin Nederland B.V. - CMC 

Marta Pelay Gimeno VU Amsterdam - Bio-organic Chemistry 

Fred Ploeg Biosolve 

John Post BioSPX BV 

Jai Prakash University of Twente - Targeted Therapeutics 

Peter Quaedflieg Enzypep B.V. - R&D 

Xin Qi University of Florida - Medicinal Chemistry 

Rick Rink Lanthio Pharma - R&D 

Liliia Rohoza Institute for Problems of Cryobiology and Cryomedicine of the NAS of the Ukraine 

Renée Fabienne Roller Max Planck Institute of Colloids and Interfaces 

Marcus Rothe Intavis 

Stefan Rüdiger Utrecht University - Cellelular Protein Chemistry 

Tushar Satav Universiteit Twente - Biomaterials Science and Technology 

Wim Schaaper Pepscan 

Guus van Scharrenburg BiOrion Technologies BV 

Bert Schepens VIB, Ghent University 

Aileen Schmidt Chemical Genomic Centre of the Max Plack Society 

Marcel Schmidt Enzypep B.V. 

Bernd Schnippenkoetter Biotage GmbH 

Elizabeth Schram ESCOM SCIENCE Foundation 

Joost Schuitemaker UMCG / IQ Products - R&D 

Erik Schultes Sequenomics 

Magdalena Sedek BioSPX 

Christof Senn Christof Senn Laboratories AG 

Ekaterina Shimanovskaya Pepscan 

Cornelis F.M. Sier LUMC - Surgery 

Daniel Varon Silva Max Planck Institute of Colloids and Interfaces - Biomo. 

Jack Slootweg Mercachem B.V. 

Sandor Snoeijers Pepscope BV 

Sindhuja Sridharan National University of Singapore - Biological Sciences 

Reto Stöcklin Atheris SA 

Martin Strack Ruhr-University Bochum - Inorganic Chemistry I - Bioorganic Chemistry 

Dennis Suijlen Maastricht University 
Annika Svanström Gyros Protein Technologies 

Cami Talavera Ormeño Utrecht University - Medicinal Chemistry & Chemical Biology 

Abbas Al Temimi Radboud University 

Peter Timmerman Pepscan 

Ana Toplak Enzypep 

Rob Valentijn LUMC 

Willem Vannecke Ghent University - Organic Chemistry 

Remco Venema Waters Chromatography B.V. 

Wouter Verdurmen Radboud UMC- Dept. of biochemistry 

Steven Verhelst Leibniz Institute for Analytical Sciences & KU Leuven 

Sanne Verhoork Liverpool John Moores University 

Roel Vleeschouwers VITO N.V. 

Alexandra van Vliet 
 Kerstin Wallraven VU Amsterdam - Bio-organic Chemistry 

Ming Wang BioMarin 

Magdalena Wawrzyniuk Utrecht University - Cellular Protein Chemistry 

Mick Welling LUMC - Interventional Molecular Imaging Lab 
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Mathias Wendt Vrije Universiteit Amsterdam 

Danny van Willigen LUMC 

Joachim Wimmer Bachem AG 

Bo-Tao Xin Leiden University - Bio-organic synthesis 

Jian Yang Leiden University - Chemistry 

Shlomo Yitzchaik Hebrew University of Jerusalem 

Cristiane Zuconelli Radboud University Medical Center 

Coert Zuurbier AMC - Anesthesiology 

Adriaan Zwiebel Utrecht University 
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