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Preface 

 

 

 

 

 

While the cellular genotype is fixed in time, the phenotype is constantly changing in response 
to the fitful environment. This dynamic process is mediated through proteins. For decades, 
proteomics has focused mainly on the changes in abundance of these proteins, but recent 
developments increasingly allow the study of (the changes in) their cellular localization, which 
has an equally profound impact on the cellular phenotype and function. 

 

Early May, BePA will therefore explore the most recent insights on protein function in space 
and time. On May 3rd, we will have a physical BePA Spring School, a day that walks you through 
the proteomics workflow and touches upon several applications in the field (limited to 80 
participants). In essence, it is a one-day summary of our four-day BePA Summer School. On 
May 4th, we will line up a rich collection of national and international speakers that will 
illustrate where the field is standing and where it is heading. 
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Workshop Agenda 

Tuesday, May the 3rd 2022 
Workshop on principles in proteomics 
Salle des Professeurs (ULiège, place du 20-Août) 
 

 

 

9:00 - 9:15 Welcome

9:45 - 10:45
Sample Preparation - Part 1 
Biofluids, biopsies, cell culture, tissues sections, microdissection, FACS - downscaling, IP-MS, 
fractionnation and enrichment - Dominique Baiwir and Gabriel Mazzucchelli

8:30 - 9:00 Registration and good morning coffee

9:15 - 9:45 An overview of proteomics as a field: What can proteomics do for you?
Maarten Dhaenens

10:45 - 11:15 Coffee break

11:15 - 12:15 Sample Preparation - Part 2
LCMS acquisition and MALDI imaging - Maarten Dhaenens and Philippe Massonnet

17:45 - 18:45 Networking event: drink @Grand Poste 
https://www.lagrandposte.be/

12:15 - 13:45 Lunch break and networking

13:45 - 14:45 Data Analysis: identification
Lennart Martens

14:45 - 15:45 Data Analysis: quantification
Sebastien Carpentier

15:45 - 16:15 Coffee break

16:15 - 17:45
Questions on your own research: 
meet-the-experts session
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Conference Agenda 

Wednesday, May the 4th 2022 
Conference on protein function through space and time 
Salle Académique (ULiège, place du 20-Août) 
 

 

(K: Keynote - O: Oral communication - S: Sponsor’s oral communication) 

08:45 - 9:00

09:45 - 10:00 O1 – T. Claeys  : Tissue type prediction reveals  protein express ion patterns

10:00 - 10:15 O2 – S. Van Bael  : Quanti tative neuropeptidomics  in C. elegans

10:15 - 10:30 S1 – Bruker : Impact of TIMS technology on proteomic resul ts  qual i ty

11:45 - 12:00 S2 – Sciex : Post trans lational  modi fication analys is  us ing Electron Activated Dissociation (EAD) on the ZenoTOF 7600 system

12:00 - 12:15 O3 – C. Kune : Minimize peptide/protein loss  due to interactions  with custom consumable materia ls  for very low concentration protein samples

12:15 - 12:30 O4 – A. Staes  : Benchmarking DIA data  analys is  workflows

12:30 - 12h45 S3 – Waters  : Introducing new HRMS technologies  for in-depth characterisation of protein s tructure and high resolution MS Imaging s tudies

14:45 - 15:00 S4 – Preomics  : High-throughput homogenization technique for in-depth analys is  of various  ti ssue proteome 

16:15 - 16:30 S5 - ThermoFisher : Pushing the boundaries  of proteomics  with the Vanquish Neo UHPLC system and AI-based peptide identi fication 

16:30 - 16:45 O5 – D. Askri  : Transversa l  Mass  spectrometry approaches  to fol low pol l inators ’ heal th

16:45 - 17:00 O6 – N. Pierre : Improving precis ion of selected reaction monitoring with a  two s teps  internal  s tandard normal isation

17:45 - 18:00

08:15 - 8:45 Registration and good morning coffee

Welcome 

09:00 - 9:45
K1 - Ron Heeren : 
 - Translational molecular imaging: from cell to proteome
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15:45 - 15:15 Coffee break

10:30 - 11:00 Coffee break

11:00 - 11:45
K2 - Charles Pineau : 
 - Mapping the human sperm proteome reveals new insights into reproductive research
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12:45 : 14:00 Lunch Break and poster session

14:00 - 14:45
K3 - Petr Novak : 
 - Chemical probes and mass spectrometry: insight into the structure and dynamics of proteins and protein complexes
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15:00 - 15:45
K4 - Kathryn Lilley : 
 - Spatial organisation of the cell
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17:00 - 17:45
K5 - Laurent Gatto : 
 - An introduction to computational spatial proteomics

Concluding Remarks and Poster Prize

18:00 - 19:00 Closing event: drink @Grand Poste 
https://www.lagrandposte.be/
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List of Abstracts 

Note on abstracts:  
- Keynote (K) ; Oral communication (O) ; Sponsor’s oral communication (S) ; Poster 
presentation (P) ; Corporate poster presentation (C)  

 

 

 

Keynotes (K):         page 08-12 

 

Oral communications (O)       page 13-19 

 

Sponsor’s oral communications (S)      page 20-24 

 

Posters presentations (P)       page 25-40 

 

Corporate posters presentations (C)      page 41-45 

 

List of attendees        page 46 
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K1 - Translational molecular imaging: from cell to proteome 
 
Ron M.A. Heeren 
 
M4I, the Maastricht MultiModal Molecular Imaging Institute, Maastricht University, 
Maastricht, the Netherlands. 
 
Modern molecular analytical technologies in the “omics” arena plays a crucial role in many 
scientific disciplines ranging from material sciences to clinical diagnostics. Technological 
advances have increased methodological sensitivity allowing researchers to acquire molecular 
information of smaller and smaller samples. The biggest challenge is to put that concerted 
information in the context of the problem the samples originate from. This lecture describes 
how innovative molecular imaging technologies, based on mass spectrometry and “omics” 
innovations have impacted translational clinical research. Or: how a mass spectrometer can 
be used as a sensitive and selective molecular microscope. Innovative imaging technologies 
now offer new insights in life’s complexity that can be employed for precision medicine, the 
understanding of new (bio)materials and the processes that happen on the interface of living 
and ‘dead’ matter. Innovations in mass spectrometry based chemical microscopes have now 
firmly established themselves in translational molecular research. One key aspect of 
translational success is the ability to obtain this molecular information on thousands of 
molecules on a process relevant timescale. Modern mass microscopes can now rapidly acquire 
images of metabolites, lipids, polymers, peptides and proteins, depending on the spatial 
resolution chosen. Single cells can be analyzed in great molecular detail and in the context of 
their native tissue. Combined this offers a truly precision multi-omics approach that reveals 
contextual molecular complexity in biological and material environments. 
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K2 - Mapping the human sperm proteome reveals new insights into reproductive research 
 
Charles Pineau 

PROTIM, Inserm U1085, Irset - Campus de Beaulieu, CS2407, Rennes, F-35042, France.  

 

The strikingly complex structural organization of the mammalian testis in vivo creates 
particular difficulties for studies of its organization, function and regulation. The use of 
classical molecular and cell biology approaches to unravel this complexity has proved 
problematic and has led to a greater reliance on high-quality proteomics and genomics 
analyses as a prelude to the in vitro and in vivo testing of hypotheses.  

In this presentation, we will discuss the relevance of the search for missing proteins (MPs) in 
the human testis and sperm within the framework of the Human Proteome Project. Our 
previous studies lead to the identification of over 300 MPs in the human sperm (Jumeau et 
al., 2015; Vandenbrouck et al., 2016; Carapito et al., 2017, Melaine et al., 2018). Mining of 
publicly available RNA-Seq transcriptome data estimates the number of remaining MPs to be 
potentially evidenced in the testis in the range of 550-650. 

In a coordinated effort across HPP teams to identify the 50 most tractable missing proteins, 
we reported the targeted search of 38 theoretically detectable MPs using LC-PRM assays 
(Carapito et al., 2017). In parallel, we investigated the expression of dark proteins (i.e., uPE1, 
missing proteins, smORF, proteins from lncRNAs, and products from uncharacterized 
transcripts) in the human testis and demonstrated that most of uncharacterized proteins 
displayed a high expression level in the testis. Thirty of them could be identified in our dataset, 
among which two were selected for further analyses (Melaine et al., 2018). A strategy 
combining transcriptomics with antibody-based proteomics also appeared as an attractive 
approach for studying those proteins lacking functional annotation (uPE1) and further 
characterize MPs (Pineau et al., 2019).  
 
Deep analysis of human sperm still allows the validation of MPs and therefore contributes to 
the HPP worldwide effort. We anticipate that our results will be of interest to the reproductive 
biology community as an in-depth analysis of these MPs may identify potential new 
candidates in the context of human idiopathic infertilities (Vandenbrouck et al., 2020). 
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K3 - Chemical probes and mass spectrometry: insight into the structure and dynamics of 
proteins and protein complexes. 

Lukáš Fojtík, Marek Polák, Jan Fiala, Dmitry Loginov, Zdeněk Kukačka and Petr Novák 

Institute of Microbiology, the Czech Academy of Sciences, Prague, Czech Republic 

 

Common feature of protein labeling in conjunction with mass spectrometry (MS) is the 
identification of novel covalent bond formed upon treatment of the protein by modifying 
reactive agent or photosensitive probe. These experiments assume that the degree of solvent 
exposure correlates with the reactivity of the target sites on the protein landscape. Sterically 
protected or heavily bonded (hydrogen bonds and salt bridges) parts of the protein are 
modified to a lesser extent than those that are freely accessible to solvent. Several different 
types of chemical probes are currently used to target either polypeptide backbone 
(hydrogen/deuterium exchange) or amino acid side chains (chemical probes, hydroxyl and 
fluoroalkyl radicals). The output of the MS analysis of modified proteins provides information 
on surface accessibility and/or reactivity of the investigated region of the protein molecule. 
This information can be further used to evaluate protein dynamics in solution or formation of 
non-covalent protein-ligand complexes. This way, the combination of covalent labeling and 
mass spectrometry significantly contributes to the understanding of protein conformations 
and their dynamics. 
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K4 - The Spatial Organisation of the Cell 

Eneko Villanueva1, Tom Smith1,2,  Mariavittoria Pizzinga2,  Mohamed Elzek2, Rayner M. L. 
Queiroz1, Josie Christopher 1, Claire Mulvey 2, Lisa M Breckels1, Oliver M. Crook3 , Anne E. 
Willis2 & Kathryn S. Lilley1 

1 Cambridge Centre for Proteomics, Department of Biochemistry, University of Cambridge, 
Cambridge, UK 
2 MRC Toxicology Unit, University of Cambridge, University of Cambridge, Cambridge, UK 
3 Department of Statistics, University of Oxford, Oxford, UK 
 

The complexity of living organisms does not scale with the predicted number of protein coding 
genes.  Many factors contribute to increasing complexity, including non-coding RNA mediated 
control mechanisms and post-transcriptional and post-translation processing.  The location of 
protein synthesis also plays a key role in expanding protein functionality, with aberrant spatial 
translation being a driver in multiple diseases.  

Firstly, I will discuss methods designed to map the cellular spatial proteome on a cell-wide 
scale (1) (2) based on physicochemical fractionation of cellular components (LOPIT), give 
examples of how we have applied these methods to interrogate many different biological 
scenarios including the innate immune response (4) and understanding mechanisms of radio-
resistance in cancer cells.  

I will also describe the development of a new workflow that allows the simultaneous mapping 
of the both the spatial proteome and transcriptome on a cell-wide scale. Using the same set 
of samples, we combine LOPIT with a new approach, LoRNA (the localisation of RNA) (5). 
LoRNA –derived data has allowed us to determine a larger than assumed cohort of lncRNAs 
located in the cytosol, and to develop rules about which RNA features control subcellular 
partitioning.   

Using this combined approach, we have mapped the concerted relocalisation of the 
transcriptome and proteome upon the Unfolded Protein Response (UPR), resulting data giving 
insights into proteins and RNA species that co-locate to stress granules upon UPR.  
 
 

1. Mulvey et al (2017) Nature Protocols - doi: 10.1038/nprot.2017.026 
2. Geladaki et al (2019) Nature Commun. - doi:10.1038/s41467-018-08191-w  
3. Barylyuk et al (2020) Cell Host & Microbe - doi: 10.1016/j.chom.2020.09.011 
4. Mulvey et al (2021) Nature Comm - doi: 10.1038/s41467-021-26000-9 
5. Villanueva et al (2022) bioRxiv 2022.01.24.477541 

  



12 
 

K5 - An introduction to computational spatial proteomics 
 
Laurent Gatto 
 
Computational Biology and Bioinformatics, de Duve Institute, UCLouvain, Brussels, Belgium 
 
 
Mass spectrometry-based spatial proteomics data is composed of quantitative data and 
localisation annotations for a limited, but well known subset of proteins. A typical spatial 
proteomics data analysis starts with the visualisation of the experiment to assess the quality 
of the quantitative data and their annotation, followed by the prediction of the missing 
localisations based on the protein organelle-specific quantitative profiles. While these two 
steps rely on well known machine learning approaches, namely (unsupervised) dimensionality 
reduction and (supervised) classification, there's more to it. More advanced, and biologically 
interesting questions lead to the application of semi-supervised organelle discovery 
approaches, probabilistic localisation models and localisation dynamics between multiple 
conditions. In this talk, I will be deconstructing the basic and more advanced analysis pipelines 
steps to provide an accessible introduction to computational spatial proteomics. 
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O1 - Tissue type prediction reveals protein expression patterns  

 
Tine Claeys, Maxime Menu, Kris Gevaert, Lennart Martens 
 

Ghent University - VIB Center for Biomedical Technology  

 

Tissues need to expresses the right protein at the right time to achieve 
their specific biological function. This results in tissue-specific protein 
expression patterns that can be learned by machine learning, allowing for tissue 
classification. This offers various opportunities from comparing the proteomic 
composition of healthy versus diseased tissues to tracing tissue leakage proteins back to their 
tissue of origin. 217 PRIDE projects were reprocessed with ionbot [1]. Annotation was 
manually added on the level of 54 tissues, 84 cell types and disease status. 
Healthy data were randomly split into 85 % and 15 % for the train and test set, respectively to 
train a RandomForest model on protein abundances for sample classification in 
tissues and cell types. Subsequently, the most discriminating proteins are analysed.  With 
only protein abundance of 4941 proteins, the model was able to predict tissues with 96,6% 
accuracy and cell types with 90,1% accuracy. Additionally, one-vs-all 
classification provided insight into the most important proteins per tissue resulting in 
preliminary tissue proteomes. 
Public proteomics data and machine learning algorithms allowed for highly 
accurate classification of tissues and cell types, revealing the protein expression 
patterns. Moreover, application on non-healthy data might lead to biologically relevant 
insights.  

References: 
[1] ionbot: a novel, innovative and sensitive machine learning approach to LC-MS/MS peptide 
identification. S. Degroeve et.al. bioRxiv 2021.07.02.450686  
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O2 - Quantitative neuropeptidomics in C. elegans 

 

Sven Van Bael1, Bram Cockx1, Amanda Kieswetter1, Christina Ludwig2, Liesbet Temmerman1 

1 KU Leuven (Catholic University of Leuven) 

2 Technische Universität München 

 

Abstract: 

Neuropeptides are a class of bioactive peptides that regulate a plethora of physiological and 
behavioral processes in animals. While no whole-neuropeptidome-scale method exists to 
accurately quantify differences in these molecules, this would benefit functional biological 
research. 

Here, we developed a parallel reaction monitoring (PRM) method that targets 300 
neuropeptides of the model organism Caenorhabditis elegans, corresponding to 
approximately 70% of its currently known neuropeptidome. As proof of concept, we studied 
neuropeptidergic changes associated with the dauer juvenile, a developmental stage triggered 
by lack of food and crowding, and a model for infective stages of parasitic nematodes. We 
reliably quantified a total of 164 neuropeptides in all samples, of which the vast majority (161) 
were found to be significantly more abundant in dauer juveniles. Functional follow-up 
experiments show that some of these are important for dauer-specific food-finding behaviors. 
These provide interesting leads to try and manipulate host-finding behavior of parasitic 
nematodes. 

Our work shows that the ability to accurately quantify many neuropeptides in biological 
samples provides a valuable research tool, with anticipated applications in academia and 
beyond. 
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O3 - Minimize peptide/protein loss due to interactions with custom consumable materials 
for very low concentration protein samples. 

 

Christopher Kune1, Maximilien Fleron2, Dominique Baiwir2, Denis Vandormael3, Tristan Gilet4, 
Laurent Nguyen5, Gauthier Eppe1, Gabriel Mazzucchelli1,2 

1. University of Liege, MS Lab - Molsys, Liège, Liège, Belgium 
2. University of Liège, GIGA Proteomics Facility, Liege, Liege, Belgium 
3. Sirris, Liège, Liège, Belgium 
4. University of Liege, Microfluidic Lab, Liège, Liège, Belgium 
5. University of Liege, GIGA Stem Cells - Molecular Regulation of Neurogenesis, Liège, Liège, 
Belgium 
 

Liquid chromatography-mass spectrometry (LC-MS) proteomics is challenged by the 
detection limit of current mass analyzers for low concentration samples but also especially by 
material losses during sample preparation steps.  The binding of peptides and proteins to the 
surfaces of consumables significantly reduces the effective concentration in the solution, 
which further drastically decreases proteomic performance when the concentration of the 
starting material decreases. 

In addition to the optimization of the experimental protocols for the preparation of 
the samples, the nature of the polymeric surface of consumables is crucial. We have therefore 
designed microvials suitable for low protein concentration sample preparation that can be 
molded in different polymeric materials. A comparative study has shown that the nature of 
the polymer material has a strong influence on proteomic performances for low concentration 
samples ranging from 1.5 to 10ng/µl of proteins (injected quantity less than 10ng). Peptide 
loss due to surface interaction is not homogeneous with respect to peptide hydrophobicity, 
hydrophobic peptides being more impacted on commonly used vials. A polar polymer surface 
should therefore reduce hydrophobic interactions with peptides. Some polymer materials 
show promising behaviors for low concentration samples, leading to a 20% increase in 
identification compared to vials commonly used for proteomics.  

  



16 
 

O4 - Benchmarking DIA data analysis workflows  

Staes An1,2,3, Maia Teresa1,2,3, Bouwmeester Robbin1,3, Gabriels Ralf1,3, Boucher Katie1,2,3, 
Pauwels Jarne1,3, Gevaert Kris1,3, Martens Lennart1,3, Impens Francis1,2,3 

 
1VIB-UGent Center for Medical Biotechnology 
2VIB Proteomics Core 
3UGent Department of Biomolecular Medicine 

 

One of the largest limitations in classical mass spectrometry-driven proteomics is the 
stochastic character of standard data dependent acquisition (DDA). Rapidly evolving 
instrumentation made data independent acquisition (DIA) possible allowing systematic 
recording of fragmentation spectra over the whole mass range. Further down the pipeline, 
however, DIA data analysis showed a whole new set of issues, slowing down the pace at which 
DIA was introduced into routine proteomics workflows. Recently, new strategies and software 
packages for DIA data analysis addressed these issues. Here we spiked a set of universal 
protein standards (UPS2) in different amounts into a yeast background creating a benchmark 
dataset for DIA data analysis workflows. As such we evaluated three commonly used DIA 
software packages (Spectronaut, EncyclopeDIA and DIA-NN) using workflows based on both 
experimental and predicted spectral libraries based on MS2PIP, Prosit or built-in predictors. 
We used the 48 differentially abundant UPS proteins to benchmark the sensitivity, precision 
and accuracy of one DDA and 12 DIA workflows. Although the different workflows showed a 
different performance based on the evaluated parameters, some workflows performed 
consistently better than others did. Additionally considering speed, network compatibility and 
DDA analysis elimination, a preferred workflow for routine DIA applications can be selected. 
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O5 - Transversal Mass spectrometry approaches to follow pollinators’ health 
 
 

Dalel Askri1) *, Karim Arafah1), Sébastien N. Voisin1), Michel Bocquet2), and Philippe Bulet3) 

1) Plateforme BioPark d’Archamps, Archamps, France 
2) Michel Bocquet, Apimedia, Annecy, France 
3) CR, University Grenoble Alpes, IAB Inserm 1209, CNRS UMR5309, Grenoble, France 

 

*Corresponding author: Dr. Dalel ASKRI (dalel.askri@biopark-archamps.org ),  

Plateforme BioPark d’Archamps, Archamps, France 

 
 
Pollinators play crucial role for the preservation of plant biodiversity and the maintain of 
higher yields of valuable agricultural crops. Meanwhile, a decline of pollinators mainly 
honeybees was observed. There are several evidences that this decline is associated to 
multifactorial causes. Despite the multitude of studies carried out on parasite/ pesticide/ 
environment effects on bees, evaluating their impact on bee health through a “blood test” 
may represent a breakthrough to propose solutions to beekeepers. Our objective within the 
EU PoshBee project is to develop a multiscale mass spectrometry approach to evaluate and 
classify the bee health status at the hive/colony/nest level. Using MALDI-BeeTyping, we were 
able to discriminate between bees subjected to different stress conditions through molecular 
mass fingerprints. Using MALDI-IMS, we were able to draw spatiotemporal molecular maps of 
biomarkers within targeted bee tissues. Furthermore, to identify and characterize markers 
and/or altered pathways in response to stressors, we applied label-free quantification 
proteomics and Gene Ontology analysis. Using these complementary techniques, we were 
able to evaluate the impact of pesticides, pathogens and nutrition on different pollinators 
including Apis mellifera. The described mass spectrometry strategy provides innovative tools 
to investigate the effects of stressors on bee health and improve pollinators’ life.  
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O6 - Integrating space and time beyond boundaries: how can economic models help 
understand biology? 
 
Gerard Bryan Gonzales 1,2 

 
Nutrition, Metabolism and Genomics, Division of Human Nutrition and Health, Wageningen 
University and Research, the Netherlands 
1 Department of Gastroenterology, Department of Internal Medicine and Paediatrics, 

Ghent University, Belgium 
 
Abstract 
 

Proteomics provides a deep understanding physiology. However, the majority of 
studies focus on cross-sectional associations; data from longitudinal studies is needed to help 
understand the timing and direction of associations. By following the proteome over time in 
a single individual/sample, resolution is enhanced, since inter-individual/sample sources of 
variability are controlled. However, longitudinal analysis of high-dimensional data remains 
challenging, and is currently limited to assessing the progression of features over time, ranking 
the most dynamic features, and not exploring potential causality or associations among the 
different features over time. 
 

While the systems biology field continue to explore novel approaches to interrogate 
longitudinal data, other disciplines, i.e. econometrics and social sciences, have long been 
analysing longitudinal data using robust approaches backed by strong mathematical 
foundations. In this talk, I will briefly explain the panel vector autoregression (PVAR) method, 
an econometrics-based causal inference approach which may be used to investigate the 
directions of potential causation between the proteome and outcomes, and amongst the 
proteins themselves. I will provide an example of when and how to use PVAR in the context 
of a longitudinal clinical study. Proteomics can benefit from economic models to understand 
inter-protein dynamics and potential causal pathways to biological phenomena. 
 

 

 

- Cancelled and replaced by Nicolas Pierre’s oral communication - 
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O6’ - Improving precision of selected reaction monitoring with a two steps internal 
standard normalisation  
 

1Nicolas Pierre, 2Dominique Baiwir, 3Gabriel Mazzucchelli, 2Maximilien Fléron, 4Geneviève 
Paulissen, Vân Anh Huynh-Thu5; Edwin De Pauw3, Gauthier Eppe3, 1,6Edouard Louis, 1,6Marie-
Alice Meuwis 
 
1Laboratory of Translational Gastroenterology, GIGA-institute, University of Liege, Liege, 
Belgium; 2GIGA Proteomics Facility, Liege University, Liege, Belgium; 3Laboratory of Mass 
Spectrometry, MolSys Research Unit, University of Liege, Liege, Belgium; 4Laboratory of 
Rheumatology, GIGA-institute, University of Liege, Liege, Belgium; 5Department of Electrical 
Engineering and Computer Science, University of Liege, Liege, Belgium; 6Hepato-
Gastroenterology and Digestive Oncology Department, Liege University Hospital, Liege, 
Belgium 
 
Background: Precision is a fundamental criterion to judge analytical quality of a measurement 
technique. This parameter can be improved by a proper data normalisation strategy but, in 
selected reaction monitoring (SRM), no rules guide this step. We tested a normalisation 
strategy aiming, in SRM, to reduce technical variability from sample preparation to LC-MS 
acquisition. 
 
Method: We used a SRM method (76 proteins, 231 peptides, 1462 transitions) which was 
developed to search serum biomarkers in Crohn’s disease (CD) patients. Intraday precision of 
SRM was evaluated in 4 serum pools (from CD patients) digested in triplicate. Signal of 
peptides was first normalised to intensity of their heavy counterparts (spiked prior injection 
on LC-MS) and then normalised to intensity of yeast enolase (spiked before digestion). 
Samples were injected on a nanoAcquity-UPLC coupled online with a triple quadrupole mass 
spectrometer (XevoTM-TQ-S). 
 
Results: Normalisation with heavy peptides reduced the mean (±SD) coefficient of variation 
(CV) from 17.9% ±12.3 to 14.9% ±8.9 (n=924, 231 peptides multiple by 4 triplicates). Then, 
normalisation with the yeast enolase further reduced the mean CV from 14.9% to 5.6% ±3.3.  
 
Conclusion: Our strategy of normalisation successfully improved precision of SRM by 
controlling technical variability introduced during sample preparation and injection on LC-MS.  
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S1 - Bruker : Impact of TIMS technology on proteomic results quality 

Yann Hebert 

 

This presentation will show and demonstrate the impact of TIMS technology on proteomic analysis. 
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S2 - Sciex : Post translational modification analysis using Electron Activated Dissociation 
(EAD) on the zenoTOF 7600 system. 

Nick Morrice  

SCIEX UK Centre of Innovation, Suite 21F18, 21 Mereside, Alderley Park, Macclesfield, 
Cheshire. UK 

 

The analysis of post translational modifications (PTM’s) on proteins and peptides is a highly 
sought after technique by biologists trying to dissect signal transduction pathways or identify 
modifications that could be a biomarker for disease. In most cases PTM analysis by 
conventional proteomics techniques such as LCMS with CID is challenging. Many modifications 
are labile in tandem mass spectrometry leading to ambiguity in site assignment from MSMS 
spectra using search engines.  

Electron Activated Dissociation (EAD) on the zenoTOF 7600 system is a fast electron based 
collision cell that is tuneable from ECD like energies all the way up to high energy electron 
reactions (EIEIO) similar to the energies used in electron impact ionisation. For peptide PTM’s 
ECD like conditions are used on the zenoTOF 7600 with reaction times of only 10ms, giving the 
capability of performing EAD in LCMS runs at >30Hz. This acquisition speed is on a par with 
CID and totally compatible with the analysis of complex mixtures with short gradients.  Data 
analysis of these EAD spectra requires a search engine that utilises the c and z ions found in 
the EAD MSMS spectra. Mascot, from MatrixScience, works perfectly with these spectra and 
has been successfully used in phosphoproteomic studies, glycation, glycosylation and other 
PTM’s.  
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S3 - Waters : Introducing new HRMS technologies for in-depth characterisation of 
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We will present Waters cutting-edge HRMS technologies and their direct application for 
enhanced biophysical characterization of proteins and high throughput MS Imaging 
studies. 
 
Waters Select Series Cyclic IMS incorporates novel Cyclic Ion mobility Mass Spectrometry 
that enables high ion mobility resolution that can be scaled to answer your analytical 
question.  The unique geometry enables IMS/IMS and IMSn capabilities CID, ECD or SID 
with fragmentation possible, both before and after IMS separation.  
We will present some typical application examples for Site Specific Characterization of O-
linked Glycans of the Sars-CoV-2 Spike Protein and enhanced HDX protein structure 
confirmation analysis in conjunction with ECD fragmentation. 
 
Waters Select Series MRT unique Q-Tof geometry incorporates a high performance Multi 
Reflecting Time-of-flight mass analyzer. The MRT analyzer achieves a mass resolution in 
excess of 200,000 (FWHM at m/z 785) and mass accuracy of less than 500 ppb.  These high 
mass resolution and mass accuracy specifications are maintained at high scan rates (10 Hz) 
making the instrument ideally suited for MS imaging applications.  
As such the MRT will significantly reduce the total acquisition time for highly spatially resolved 
MS imaging experiments.  Application results from multiple DESI & MALDI HRMS imaging 
experiments will be presented. 
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S4 - Preomics : High-throughput homogenization technique for in-depth analysis of various 
tissue proteome  

Quentin Enjalbert 
 

Introduction: 

Efficient protein extraction is a crucial and challenging step in tissue sample preparation for 
LC-MS analysis. While conventional methods are faced with various challenges - such as low-
throughput and time-consuming workflows - our novel tissue lysis workflow on the semi-
automated ‘BeatBox’ platform enables efficient protein extraction for 96 samples in parallel 
in as little as 10 minutes. Coupled to the robust iST technology that is fully automatable on 
common liquid handling platforms, we combined in-depth sample preparation for large-scale 
applications with minimal hands-on time. 

Methods: 

The described workflow is based on 96 well sample processing on the ‘BeatBox’ platform and 
applicable for a plethora of tissue types ranging from soft brain to rigid heart muscle samples. 
Utilizing innovative bead-based technologies, a defined energy input is applied to each sample 
facilitating highly efficient protein extraction. For complete nanoLC-MS sample preparation, 
we combined the ‘BeatBox´-based tissue lysis with the iST workflow. Improved proteomic 
depth could be achieved by a 3-step peptide fractionation. 

Results:  

BeatBox platform speed-up and simplified the tissue preparation for proteomics experiments. 
From intact tissue sample to data visualization it takes less than 4 hours. We identified ~2300 
proteins from mouse heart muscle, ~3000 protein from mouse liver tissue and >4000 protein 
from mouse lung tissue. In comparison to traditional iST workflow, we gain up to 13% more 
protein identifications. At the same time, excellent technical variability (e.g. for mouse liver: 
median R2 of 0.98 and median CV of 9.2 %) was obtained. Furthermore, a combination of the 
´BeatBox’ iST workflow with tip-based peptide fractionation increased the protein 
identifications by 40 % compared to unfractionated samples. 

Conclusion:  

The innovative ‘BeatBox’-based workflow will set a new standard in large-scale tissue sample 
preparation by enabling ultra-fast and highly efficient protein extraction in a high-throughput 
manner. 
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S5 - ThermoFisher : Pushing the boundaries of proteomics with the Vanquish Neo UHPLC 
system and AI-based peptide identification. 

 

Richard Zuiderent Will 
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LC-MS technologies are becoming a standard in proteomics research and translational studies. 
The increased variety of LC-MS applications from single-cell proteomics to rapid sample 
profiling and requirements for long-term robustness, application versatility, system 
intelligence, and throughput capabilities push the technology developments. We present the 
next-generation all-in-one UHPLC system designed for nano-, capillary- and micro-flow high-
sensitivity LC-MS applications. 

  

Additionally, new approaches using artificial intelligence and machine learning, will be 
presented, that have redefined how the matching of MS2 spectra and enable a deeper mining 
of proteomics data. These innovative approaches include INFERYS Rescoring, which utilizes 
accurate predictions to provide additional figures of merit for peptide identification to 
improve confidence, and CHIMERYS, an intelligent search algorithm that rethinks the analysis 
of tandem mass spectra from the ground up. CHIMERYS routinely doubles the number of 
peptide identifications and reaches identification rates of >80% in typical proteomics data 
sets, while INFERYS Rescoring increases the number of identified peptides in single cell 
proteomics experiments and for very large search spaces with many similar peptides such as 
in immunopeptidomics or metaproteomics experiments. In addition, the ability to 
deconvolute chimeric spectra with CHIMERYS facilitates more efficient data acquisition 
schemes and enables scientists to generate more biological insights from their existing and 
newly acquired data. 
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To identify an oligonucleotide in a mass spectrum, the observed isotope pattern and the one 
that is theoretically expected based on the molecule’s elemental composition can be 
compared. However, this is not straightforward when the identity of the molecule under 
investigation is unknown. In this poster, we present a strategy for the prediction of the 
aggregated isotope distribution of an average DNA or RNA molecule based on monoisotopic 
mass. For this purpose, a theoretical database of all DNA/RNA oligonucleotides up to a mass 
of +30kDa is created, and each oligo’s aggregated isotope distribution is computed with the 
BRAIN algorithm. Because of compositional nature of the isotope data, the modelling method 
is based on the additive log-ratio analysis of Aitchison. As a result, a univariate weighted 
polynomial regression model of order 10 is fitted to predict the first 20 isotope peaks for DNA 
and RNA molecules. The prediction model is assessed by the mean squared error measure and 
a modified Pearson’s χ! goodness-of-fit measure on theoretical and real-life data. Our analysis 
indicates that the variability in spectral accuracy contributed more to the errors than the 
approximation of the theoretical isotope distribution by our proposed average DNA/RNA 
model. 
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Despite minor progresses in its treatment, the mortality of esophageal squamous cell 
carcinoma (eSCC) remains dramatic. eSCC tumors harbor a heterogeneous landscape of 
oncogenic alterations directly or indirectly affecting the activity of kinases involved in signaling 
pathways or the cell cycle making impossible to define a unique alternative treatment. 
However, as the CDK4 activity lies downstream from most of the deregulations of signaling 
pathways, it has been proposed to represent the therapeutic target of choice. Our results on 
a panel of eSCC cell lines revealed an overall decrease of entry in S phase following the 
inhibition of CDK4/6 but not all eSCC cells are intrinsically sensitive to CDK4 inhibition, often 
due to the loss of function of RB1. Parallel to their response, most eSCC cells displayed an 
active CDK4 phosphorylated on its Thr172, potentially predicting their addiction to the CDK4 
activity. To understand how longer inhibition of the CDK4/6 would affect eSCC cells, we 
evaluated their proteome and confirmed by western blotting. It appears that a rapid 
overexpression of cyclin E succeeded to boost the proliferation. Interestingly, such longer 
treatment unveiled the appearance of micronuclei and aberrant nucleus shape over time 
associated with the activation of the cGAS-STING pathway. 
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Charting the full complexity of the human proteome remains elusive, notwithstanding 
technological advances in many omics techniques. The increasing amount of high-throughput 
data sheds light on a new class of genomic elements: small open reading frames (sORFs), and 
their encoded microproteins, previously overlooked in gene annotation algorithms due to the 
arbitrary length cut-off of 300 nucleotides.  

To date, only a handful of microproteins is functionally characterized, revealing modes of 
action in a plethora of biological processes, ranging from signaling pathways to immunity 
antigen presentation, both autonomously or by interacting with other proteins. In this study, 
we aim to identify functional microproteins by determining their interaction partners. To do 
so, public human ribo-seq datasets were processed according to the sORFs.org pipeline in 
order to delineate a pool of high-quality candidates. Next, the pool was filtered with several 
metrics related to conservation and coding potential, leading to top candidates that were 
further analyzed with the Virotrap method. With this technique, interactors of the 
microprotein are captured in virus-like particles (VLPs) and subsequently analyzed with mass 
spectrometry (MS). We obtained MS evidence for predicted sORFs on lncRNAs and intergenic 
regions and also found new interactors of annotated microproteins. Altogether, identifying 
interaction complexes in a cellular context provides information on the potential mechanisms 
involved, resulting in a semi-high throughput screening method to functionally characterize 
microproteins, hinting towards their mode of action. 
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In Europe, equine atypical myopathy (AM) is a seasonal intoxication linked to the ingestion 
and metabolization of toxins contained in seeds and seedlings of Acer pseudoplatanus. About 
74% of intoxicated horses die within the first 72h following onset of an acute rhabdomyolysis 
syndrome. Since some co-grazing horses remain free of any abnormal clinical signs while blood 
testing confirms toxins’ ingestion, we aim at identifing potential causes of resistance whilst 
highlighting modified metabolic pathways. 

For our preliminary studies, serum samples of two AM affected horses and two healthy co-
grazing horses were assayed using Filter-Aided Sample Preparation before being analyzed 
using nano-LC-ESI-MS/MS timsTOF Pro coupled with an UHPLC nanoElute.  

Two types of quantitative analyses were conducted through normalized t-testing and 
Benjamini-Hochberg correction. First, quantitative total spectral counting analysis in Scaffold 
showed a total of 168 differentially expressed proteins between both groups. Second, ion 
intensity-based label-free quantitative analysis was performed in PEAKS StudioXPro, which 
resulted in 253 differentially expressed proteins.  

Interestingly, gene ontology analysis of these differentially expressed proteins point out i.e., 
modifications in the coagulation cascade, the complement system and glycolysis.    

This preliminary study sets the path for a more extensive investigation comparing AM affected 
horses, healthy co-grazing and reference horses.  
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The diagnosis of cystic fibrosis (CF) is still challenging despite tried-and-tested 
consensus guidelines. For decades, the Gibson & Cooke test (eccrine sweat chloridometry) has 
been a keystone, notwithstanding normal or equivocal results. As of now, reports of 
inconclusive diagnosis (1–2 % of cases) justify the search for new diagnosis biomarkers. 
Besides, prognostic, clinical response or phenotypic rescue biomarkers determine the 
advances in precision medicine and therapeutic developments. Interestingly, 
pathophysiological variations of the sweat proteome have already been documented (e.g., 
schizophrenia, tuberculosis). 

 
Here, we report the first shotgun proteomic profiling of individual sweat samples 

collected following the sweat test gold standard. Aliquots from 28 controls and 14 patients 
were analysed by nanoLC-ESI-Q-Orbitrap MS/MS (ACQUITY M-Class, trap-elute mode, 177-
min elution - Q Exactive Plus, DDA, positive ion mode). 

 
The current study elaborated on the most thorough characterization of the eccrine 

sweat proteome to date with 1057 proteins identified and quantified at an individual level. 
Sweat protein profiles correlated with CF diagnosis accounting for both inter-control and 
inter-patient variability. Functional annotation-wise, eccrine sweat reflected CFTR-related 
defects of the eccrine gland. 

This discovery phase provided candidate diagnostic, prognostic, clinical response and 
CFTR phenotypic rescue biomarkers to be further tested for clinical relevance. 
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Oxidation is a major concern for therapeutic proteins as it can alter the protein structure and 
therefore impact the efficacy of the molecule. Among the common existing protein 
modifications, methionine oxidation is commonly observed either as PTM directly generated 
in the cell (in vivo modification) or as an artefactual modification induced by the sample 
preparation process (in vitro modification). In order to avoid misinterpretation of the results, 
one should carefully observe, evaluate and then minimize the artefactual in vitro modification. 
Here, we focused on the methionine oxidation occurring on the LC system and displayed this 
phenomenon on both single peptide and peptides coming from complex samples. Considering 
three different LC instrumentation setups, we observed that, for two of them, on-column 
methionine oxidation was characterized by a broad chromatographic peak having an 
intermediate retention time between methionine-containing peptide oxidized in solution and 
its native counterpart. We also showed that the on-column oxidation level significantly 
increases with the age of the analytical column, the gradient length and lower sample loads. 
Those findings strengthen the need for a quality control for the detection of on-column 
methionine oxidation and its reliable quantification for therapeutic products. 
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Chagas disease is a vector-borne parasitic disease caused by the flagellated protozoan 
Trypanosoma cruzi and transmitted to humans by a large group of bloodsucking triatomine 
bugs. Triatomine insects, such as Rhodnius prolixus, ingest a huge amount of blood in a single 
meal. Their midgut represents an important interface for triatomine–trypanosome 
interactions. Furthermore, the development of parasites and their vectorial transmission are 
closely linked to the blood feeding and digestion; thus, an understanding of their physiology 
is essential for the development of new strategies to control triatomines. In this study, we 
used label-free quantitative proteomics to identify and analyze the early effect of blood 
feeding on protein expression in the midgut of Rhodnius prolixus. We both identified and 
quantified 124 proteins in the anterior midgut (AM) and 40 in the posterior midgut (PM), 
which vary significantly 6 h after feeding. Interestingly, our proteomics data show a potential 
role of the AM in protein digestion. Surprisingly, one third of blood-regulated proteins in the 
AM have unknown function. Interestingly, the in-depth bioinformatic analysis of the 
sequences of these proteins, allowed the identification of a multi-kunitz domain protein, 
which expression increases 24-folds after blood-feeding. This protein contains ten consecutive 
Kunitz domain with homology to the tissue factor pathway inhibitor. Silencing of the 
expression of this protein showed a pleiotropic effect on R. prolixus by affecting significantly 
blood ingestion, oviposition, eggs hatching and insect premature death. This work contributes 
to the improvement of knowledge on the cellular and molecular processes of the digestive 
physiology of triatomines. It provides key information for selecting new putative targets for 
the development of vector control tools. 
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Introduction: Antibacterial vaccines are recognized as effective tools to mitigate antibiotics 
resistance. For novel vaccines, knowledge about the identity of antigenic bacterial peptides 
presented on infected cells is essential, but missing for many intracellular bacterial pathogens. 
One such pathogen is Listeria monocytogenes, as one of the major foodborne bacteria, 
presents a particular threat to vulnerable individuals such as pregnant women, elderly people 
or immunocompromised patients and no commercial vaccine is available to date. 

Methods: HeLa and HCT-116 cells, were infected with Listeria and MHC class I-presented 
immunopeptides purified by immunoprecipitation followed by label-free and TMT-labeling 
LC-MS/MS analysis. Antigens giving rise to the highest number of presented bacterial 
immunopeptides were formulated as lipid vesicle-delivered mRNA vaccines and levels of 
protection upon vaccination in mice. 

Results: Combining both cellular models and label-free with TMT-labeling data, 86 potential 
Listeria and 15,700 host immunopeptides were identified. Interestingly, the antigen with most 
presented peptides was a membrane-bound antigen not described as immunodominant 
previously. Vaccination with the top antigens resulted in high levels of protection. 

Conclusions: Combining label-free and TMT-labeling approaches in immunopeptidomics 
facilitated the identification of novel, immunogenic and protective Listeria antigens. This 
knowledge might be further used to develop a Listeria vaccine but also serve to explore 
immunogenic antigens of other pathogenic, intracellular bacteria. 
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Microbial infections remain a major threat to human health. A better understanding of 
immune effectors is necessary to identify novel targets for therapeutic intervention and could 
uncover new approaches to treat autoimmune diseases. One pathway of the innate immune 
system that is underexplored in the development of novel host-directed therapies is related 
to ISG15, a ubiquitin-like modification of the immune system. ISG15 has three functions in our 
body. Similar to ubiquitin, it covalently conjugates to substrate proteins, it controls interferon-
α/-β signaling as a free intracellular molecule and it acts as a stimulating cytokine in the 
interferon-γ pathway. In the present project, I aim to characterize nanobodies directed against 
ISG15 to modulate its intra- and extracellular function. After initial screening and biophysical 
characterization, fourteen promising nanobodies were selected for further testing. Pulldown 
experiments and ISG15 ELISAs subsequently revealed six lead candidates for functional 
validation. Finally by combining cellular and in vitro experiments, we plan to validate ISG15 as 
a potential drug target and generate proof-of-concept that nanobody-based approaches 
against ISG15 can be used to treat autoimmune disorders and microbial infections. 
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Reactive metabolites can lead to covalent modifications and damage of cellular components. 
This might contribute to aging and age-associated diseases. Parkinson’s disease usually 
develops beyond 60 years of age, but patients with specific mutations can develop symptoms 
much earlier. In some cases, these mutations concern the gene PARK7, whose molecular 
function has remained largely enigmatic. 

We found that PARK7 destroys a highly reactive intermediate that spontaneously forms from 
1,3-bisphosphoglycerate (1,3-BPG) and avidly reacts with amino groups, leading to the 
covalent linkage of phosphoglycerate groups. When we inactived PARK7 in a variety of 
experimental models ranging from flies to mouse brain, we observed a massive increase in 
proteins and metabolites carrying glycerate or phosphoglycerate modifications on amino 
groups. This indicates that PARK7 is required to prevent these modifications in vivo. We are 
currently trying to identify the phosphatases responsible for the conversion of 
phosphoglycerate-modifications into glycerate modifications. 

Taken together, our findings suggest that the non-enzymatic modification of amino groups in 
proteins and metabolites by the glycolytic intermediate 1,3-bisphosphoglycerate might play a 
role in some hereditary cases of Parkinson’s disease. 
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We recently reported that PARK7, an enzyme mutated in hereditary Parkinson’s disease, 
prevents a new type of modification of proteins and metabolites: glycerate and 
phosphoglycerate modifications of amino groups. Accumulation of modified proteins and 
metabolites in multiple PARK7 deficient model systems demonstrates that this type of damage 
could contribute to the development of Parkinson’s disease. 
 
We found that PARK7 acts by destroying a highly reactive, unknown intermediate that 
spontaneously forms from 1,3-bisphosphoglycerate (1,3-BPG). This prevents the 
accumulation of damaged proteins and metabolites. Several lines of evidence indicate that 
the elusive metabolite is cyclic 1,3-phosphoglycerate, a hitherto unknown metabolite. Here, 
we present the evidence for the existence of this metabolite. 
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Mass Spectrometry Imaging (MSI) is a method of growing interest for the in-situ study of 
lipopeptides and lipids produced during bacterial colony interactions on hard surfaces. 
However, this type of analysis is often limited to one interaction per MS image or very few 
interactions. With this practice, the heterogeneity of different bacteria, i.e., the diversity in 
molecular expression within the same bacterial strain, is not taken into account. Here, we 
propose a new informatic method that allows to study the molecular expression of multiple 
bacterial colonies from a single MS image by combining light microscopy and MALDI mass 
spectrometry imaging (FT-ICR). The method segments each colony on the different imaging 
modalities and estimates their signals. We have applied our method on an agar coculture 
of Bacillus velezensis GA1 and Pseudomonas sp. CMR12a. In this experiment, our method 
highlights a sub-cluster of CMR12a which is characterized by an over expression of particular 
PG lipids and an under expression of sessilins and orfamides. The colonies corresponding to 
this sub-cluster seem to be located closer to the interaction region with GA1 compared to the 
other CMR12a colonies. Further work will focus on in vivo analysis of bacteria colonizing plant’s 
roots. 
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Rhodnius prolixus, an important triatomine haemophagous insect vector of Chagas disease, 
has a digestive tract divided into three parts, anterior midgut (AM), posterior midgut (PM) and 
hindgut (H), within which Trypanosoma cruzi completes its life cycle to become infective. 
Successful infection requires the development of the parasite, but little is known about the 
role of the insect's components in this process. The insect gut contains many multigene 
proteases family, such as the cathepsins D-like that could play a crucial role in digestion but 
also in the fitness of the parasite.  As both T. cruzi differentiation events occur in AM and H, 
this work aims to determine the role of cathepsins D-like, which are mainly expressed in these 
intestinal portions, in R. prolixus physiology and parasite colonization. Transcriptomic and 
proteomic data revealed that many Cathepsins D-like are up regulated in the AM after blood 
feeding. RNAi-mediated silencing of these genes resulted in a decrease of digestion and 
oviposition and increase of survival rates, suggesting the important role of these proteins in 
insect’s physiology. Parasites incubated in vitro with intestinal triatomine extracts or different 
peptides mixtures promote growth arrest and metacyclogenesis suggesting a role for peptides 
generated by endopeptidases in the parasite differentiation process.  
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Rhodnius prolixus, a hematophagous triatomine is a vector of the protozoan Trypanosoma 
cruzi responsible for Human Chagas’ disease. It ingests the host’s blood about 12 times its 
weight in a single meal. The feeding success of the insect on the host depends on its ability to 
inhibit host immune responses which include the complement cascade. A salient motive of 
these inhibitors would be the protection of the gut against injury by the complement. The 
inhibition of the complement by the vector may also have a role in its competency to transmit 
T. cruzi to the vertebrate host. Evidence brought out of the literature indicates that several 
factors and molecules are important to parasite establishment in the bug. However, studies 
that assess this are still scarce. In this study, we will investigate the mechanism of inhibition 
of the complement pathways by the triatomine vector and its impact on the T. cruzi 
establishment. Knowing that the T. cruzi’s cycle occurs inside the triatomine digestive tract, 
analysis of the gut is essential to understand its physiology under the host’s immune stress 
and parasite infection. This may contribute to the development of new strategies like the use 
of complement inhibitors as part of vaccines, aiming at blocking parasite transmission.  
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Today, small open reading frame encoded peptides (SEPs) continue to be underrepresented 
in existing annotations. With sequence alignment algorithms suffering from low statistical 
power for shorter sequences, more evidence is needed to differentiate the false from the true 
positives [1]. As an alternative way of annotating sequences, we propose TIS Transformer, a 
deep learning technique that determines transcript initiation sites (TISs) from processed 
transcript nucleotide sequences. Through the application of techniques first designed for 
natural language processing tasks, we have developed an approach that achieves state-of-the-
art performances on detecting TISs. We find an abundance of SEPs in the predictions of TIS 
Transformer, confirming the idea that it is not hindered to detect these. Furthermore, TIS 
transformer is able to detect multiple peptides on transcripts, highlighting the existence of 
SEPs that are present alongside a canonical coding sequence or in long non-coding RNAs. We 
validate new discoveries of TIS Transformer through multiple sources, including ribosome 
profiling data, UniProtKB and literature reviews. The model is able to successfully pick up 
previously reported SEPs that are still missing from existing annotations, such as the upstream 
open reading frames present on the MKKS gene that function as a regulatory mechanism 
(peptoswitch) [2]. TIS transformer is freely available for the annotation of custom transcripts. 
Furthermore, using a cross-validation scheme, we present a re-annotation of the full human 
transcriptome.  

[1] Andrea Pauli, et al. “Identifying (non-)coding RNAs and small peptides:Challenges and 
opportunities.” BioEssays, 2015.[2] Chizuru Akimoto, et al. “Translational repression of the 
McKusick-Kaufman syndrome transcript by unique upstream openreading frames encoding 
mitochondrial proteins with alternative polyadenylation sites.” Biochimica et BiophysicaActa 
(BBA), 2013  
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Abstract  

Since mature spermatozoa have a very compact DNA and are almost entirely devoid of 
cytoplasm1, scientists have long believed that they were transcriptionally and translationally 
dormant. However, since the 1950s, several independent studies have shown that these cells 
produce proteins during their capacitation process in vitro. Some of these studies 
demonstrated that mitochondrial, and not cytoplasmic, ribosomes would be involved in the 
translation of mitochondrial and nuclear-encoded cytoplasmic mRNAs2,3. Nevertheless, one 
study suggests that cytoplasmic ribosomes may also be active4.  

 The present study aimed at identifying proteins synthesized during capacitation as well 
as the type of ribosomes involved. Human spermatozoa were incubated in the absence or 
presence of cycloheximide or chloramphenicol, inhibitors of cytoplasmic and mitochondrial 
ribosomes, respectively. The differential quantification of proteins was performed by mass 
spectrometry in SWATH mode. A total of 696 proteins common to the different conditions 
tested were identified and quantified with a minimum of two peptides. The two inhibitors 
tested gave very distinct response, with 4 and 25 differentially regulated proteins in the 
presence of cycloheximide and chloramphenicol, respectively. The observed variations of 
protein abundances were validated using Multiple-Reaction Monitoring (MRM). 

References 

1 O’Donnell L. (2014). Spermatogeneis. 4: 2, e979623. 

2 Zhao C. et al. (2009) Proteomics. 9(5): 1385-99. 
3 Gur Y., Breitbart H. (2006) Gene dev. 20: 411-416.  
4 Naz R.K. (1998). Arch. Andrology. 41(2): 135-142. 
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Translational or clinical laboratories require automated, hands-off solutions for protein 
sample preparation to provide reproducibility, increased efficiency, higher quality results, and 
faster turnaround time. Using “Adaptive Focused Acoustics (AFA)” allows for single-pot, 
simultaneous multi sample processing from diverse inputs in various strip or plate formats. 
Solutions include non-toxic protein extraction from formalin-fixed and paraffin-embedded 
(FFPE) tissue, fresh frozen tissue, and cells for mass spectrometry-based (MS) proteomics.  

Protocols are perfectly suited for batches of 40 samples per day and were adapted from 
previous published work on higher throughput approaches. They work in small volumes to 
reduce losses: they generally use SDS based buffers and SP3 as the clean-up and digestion 
method. For FFPE, paraffin is emulsified without toxic solvent, and removed during the SP3 
washes, in a single pot process. Other buffers/clean-ups can be used.  

5 micrograms of peptides were run on a 5 min gradient using scanning Swath and for data 
analysis, DIA-NN was used with an in-house project specific spectral library. The employed 
protein extraction and analysis workflow displays highly consistent and reproducible results 
for the various sample inputs tested. Peptide and protein identification rates are particularly 
good for short gradients and average compared to conventional 2h gradient analysis.  
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Abstract 

Even though the practice of LC-MS based bottom-up proteomics has remained relatively 
unaltered over the past decade, researchers are progressively closing the gap between 
experimentally identified and theoretically expected proteoforms present in complex cell 
lysates. In this poster, we report on an extensive benchmarking series where we combined 
the latest generation of Tribrid MS/MS systems, a Field Asymmetric Waveform Ion Mobility 
Spectrometry (FAIMS) pro interface and a next-generation low-flow UHPLC system to 
compare proteome coverage that can be achieved using the µPAC™ HPLC Columns (50 cm). 

After optimizing acquisition settings for a range of sample load and gradient length 
combinations, a short method (10 min gradient) with low sample loads (10-25-50-100 ng HeLa 
tryptic digest) and longer methods (60, 120 and 180 min gradients) with increasing sample 
loads (250, 500, 1000 and 2000 ng HeLa tryptic digest) were performed. Finally, a limited set 
of experiments with DSBU crosslinked synthetic peptides was performed. 

In search of comprehensive proteome coverage, both sample load and gradient length were 
systematically increased up to a maximum of 2000 ng and 180 min respectively, resulting in 
successful identification of up to 8280 protein groups in a single-shot DDA FAIMS analysis.  
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The outbreak of the COVID-19 pandemic, has resulted in the sickening of millions and high 
death rates globally. The heavily glycosylated SARS-CoV-2 spike protein is implicated in COVID-
19 infectivity and consequently numerous efforts to characterize the glycosylation patterns of 
the capsid spike protein are being pursued in an effort to guide vaccine and immunotherapy 
development. The unique configuration of the Waters Select Series Cyclic IMS instrument is 
exploited for characterization of the glycan structures and linkages of O-linked glycopeptides 
found near the furin protease cleavage site of the spike protein; furin cleavage exposes the 
fusion sequence of the spike protein that results in separation of the S1 and S2 subunits and 
is thought to be needed for cell entry. An LC-MS-IM-MS strategy will be demonstrated in which 
the glycans of the O-linked glycopeptides adjacent to the furin cleavage site are released by 
CID and their structures studied using cyclic ion mobility. With this approach, extended core 1 
and core 2 type structures with both α2-3 and α2-6 sialic acid linkages are identified; 
glycosylation has been shown to alter substrate recognition and the ratios of the core 2 and 
extended core 1 structures may impact the virulence of the novel coronavirus.   
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Mass Spectrometry (MS) based proteomics yields unbiased and comprehensive results, yet 
the onerous preparation methods can cause lower than desired sensitivity and specificity 
when assessing DNA-protein interactions. ChIP-seq (Chromatin immunoprecipitation coupled 
with sequencing), on the other hand, is a one-sided method that does not allow protein 
targeting. We propose a robust and convenient method for assessing DNA-protein 
interactions on a chromatin level using a ChIP-MS method integrating and improving the 
currently in use ChIP-seq and Mass Spectrometry preparation methods to facilitate detection 
of the chromatin-associated proteome on a native level. To obtain accurate and precise MS 
results, the iDeal ChIP-kit for Transcription Factors (Diagenode Cat# C01010055) is optimized 
with an array of parameters such as higher cell input, increased washing stringency and 
protein sensitivity, using K562 cell line, and CTCF antibody as our experimental model, and 
introduced with several checkpoints to allow more control throughout the experiment. We 
show an optimized and easy-to-implement workflow backed by robust mass spectrometry 
results to replace the current laborious sample preparation procedures. Future studies will 
include experiments with different cell populations to show this method’s role in detecting 
protein interactions in various cellular environments in a reproducible and user-friendly way. 
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