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16th EMPW 

Wednesday 15th November 2017 

Heart of the Campus LT003&4, Nottingham Trent University 
 

The East Midlands Proteomics Workshop (http://www.empw.co.uk) works towards creating a network of investigators 
active in the proteomic area. We aim to enhance awareness of facilities available in the Midlands, share knowledge 
about proteomics technologies, highlight examples of proteomics research and provide a forum to expand research 
interactions. The meeting will focus on how proteomics-based approaches are being used in biological and medical 
research. Keynote presentations will be given by invited speakers describing the latest advances. The Workshop is 
supported by the British Society for Proteome Research (http://www.bspr.org/) and the British Mass Spectrometry 
Society (http://www.bmss.org.uk/). 
 

Location 
LT004 Teaching and Learning Block 
Nottingham Trent University 
Clifton Campus 
Clifton Lane 
Nottingham, NG11 8NS 
 

For travel directions and maps see 

http://www.empw.co.uk/location 
 

Parking 
You must now enter the campus at the north (main) gate. This is the second entrance if approaching from the M1, 
or, the first if approaching from the city centre. Security will guide you to appropriate parking. 
 

Train travel 
From Nottingham Train Station the NCT Number 1 will take you to the gates of the University, the NCT 4 will take 
you inside the campus. 
 

Registration 
Registration and welcome drink 8:30 – 9-30 am in LT003-4 foyer (late registrants please self-register on the way in). 
 

Posters 
There will be a display of posters in LT004. 
Presenting authors are asked to attend their posters between 12:45 and 13:45. 
 

Trade Exhibition and Great Exhibition Prize Draw! 
There will be a trade exhibition by sponsoring companies. Please visit the trade exhibition at the coffee and lunch 
breaks, take along the prize draw form received at registration to have it marked by the sponsors. 
Prize Draw: There is a £50 Amazon voucher prize for the first completed form picked at random at the end of the 
meeting.  
The winner must be present to collect the prize. 
 

The organisers wish to thank the following companies for their generous sponsorship: 
 

Bruker UK 
Eppendorf 
 

Merck 
nanoString 
 

SCIEX 
Thermo Scientific 

 

 

 
Organising Committee 

Dr David Boocock, Chair EMPW2017, Nottingham Trent University 
Ms Clare Coveney, Nottingham Trent University 
Dr Rob Layfield, University of Nottingham  
Dr Alex Jones, University of Warwick 
Dr Andrew Bottrill, University of Leicester 
Dr Debbie Cunningham, University of Birmingham 
Prof Don Jones, University of Leicester 
Dr Sharad Mistry, University of Leicester 
Prof Andrew Pitt, Aston University  
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16th East Midlands Proteomics Workshop 

Wednesday 15th November 2017, Nottingham Trent University 

8:30 - 9:30 Registration 
Session 1:  Chair: David Boocock 
9:30  Chairperson’s welcome 
 
9:40  Keynote presentation 
  Mass Spectrometry Imaging of 3-Dimensional Cell Culture Systems  
  Professor Malcolm Clench (Sheffield Hallam University) 
 

10:20  Short talk 
  Elucidating post-translational modification crosstalk 
  Aneika Leney (Utrecht University, The Netherlands) 
 

10:40  Coffee / Tea / Exhibition 
 

Session 2:  Chair: Don Jones, University of Leicester 
 

11:20  Keynote presentation 
The role of silica in composite materials for bioengineering applications including bone 
regeneration and cell based therapies- the importance of the interface 
Distinguished Professor Carole Perry (Nottingham Trent University) 

 

12:00  Gold Sponsor Talk 
Orbitraps and protein characterisation; from top to bottom 
Andrew Williamson (Thermo Scientific) 

 

12:20  The BSPR and the BMSS 
 
12:30  Lunch / Exhibition 
12:45-13:45 Poster Session 
 
Session 3:  Chair: Alex Jones, University of Warwick 
 

14:00  Short talk 
An integrative multi-omics approach for improved discovery of biomarkers related to prostate 
cancer progression. 
Sarah Wagner (Nottingham Trent University) 

 

14:20  Short talk 
  De Novo Sequencing of Bioactive Polypeptides Derived from Scorpion Venom 
  Meng Li (University of Warwick) 
 

14:40  Gold Sponsor Talk (Sciex)   
Lipoxidation: another heterogeneous protein modification  

Professor Andrew Pitt (Aston University) 
 

15:00  Coffee / Tea / Exhibition 
 

Session 4:  Chair: Rob Layfield, University of Nottingham  
 

15:30  Short talk 
  Predicting the Past of Dried Blood Spots: studying molecular changes 
  Thalassa Valkenburg (University of Leicester) 
 

15:50  Keynote presentation 
The role of ubiquitylation on the phagosome: a tale of inflammatory responses and vesicle 
trafficking 

  Professor Matthias Trost (Newcastle University) 
 

16:30  Proteomics at NTU and announcement of prizes 
 

16:45  Close of meeting  



16th EMPW: Oral Presentation Abstracts 

 

Mass Spectrometry Imaging of 3-Dimensional Cell Culture Systems  
Ieva Palubecakite, Cristina Russo, Emily Lewis, Laura Cole, Rebecca Day, Amanda Harvey, David 

Smith, Neil Cross and Malcolm R Clench 
Centre for Mass Spectrometry Imaging, Biomolecular Sciences Research Centre,  

Sheffield Hallam University  
 

Three dimensional cell culture systems are being increasingly employed in the pharmaceutical industry for 
early phase compound efficacy and toxicity studies.  We have been employing mass spectrometry imaging 
(MSI) to examine the use of such systems for studying: drug absorption into skin, wound healing and response 
to anti-cancer therapies.  In this lecture some of the challenges of using 3D cell culture models in combination 
with MSI and ways of overcoming them are discussed.  
Data will be shown from a number of studies: the effect of penetration enhancers on the absorption of an anti-
fungal agent into a commercial living skin equivalent mode “Labskin”, the use of MSI in the understanding of 
wound healing processes to aid the development of a novel wound healing living skin equivalent model 
“Woundskin” and the use of a novel 3D model of osteosarcoma based on aggregated spheroids “aggregoids” 
to study pharmacodynamic responses to treatment with doxorubicin.  _______________________________ 
Along with distribution studies data from quantitative MSI (QMSI) determinations of both active agents and 
protein and metabolite biomarkers of response will be shown. 
 
 

Elucidating post-translational modification crosstalk 
Aneika C. Leney1, Dris El Atmioui2, Huib Ovaa2, Albert J.R. Heck1 

1Biomolecular Mass Spectrometry and Proteomics, Utrecht University, 3584 CH Utrecht, The Netherlands 2. 
Chemical Immunology, Leiden University Medical Centre, 2333 ZA Leiden, The Netherlands. 

 

Nearly all proteins are post-translationally modified (PTM); an essential requirement for controlling a proteins 
function. PTMs play critical roles in cell signalling, whereby the modification of one protein (de)activates its 
downstream partner. Increased knowledge of how and when PTMs occur is needed, since the misregulation 
of which is associated with neurological diseases and cancer.  
Proteomics methods have been developed to search for proteins with PTMs. Typically these experiments 
involve enrichment and the detection of a single PTM of interest at a time. However, multiple different PTMs 
can occur on the same protein, each having its own effect on the proteins function. To add complexity, it has 
been suggested that one PTM can also affect the addition of the next, termed PTM crosstalk. The work 
presented will describe the use of a kinetic based-MS assay to monitor PTM crosstalk between two of the 
most abundant PTMs in mammalian cells; phosphorylation and O-GlcNAcylation. By monitoring when 
crosstalk occurs, we reveal a specific sequence motif for phosphorylation/O-GlcNAcylation crosstalk that 
enables us to predict, at the proteome level, when and where this crosstalk occurs. The knowledge of which 
is crucial for the understanding of how PTMs contribute to important cell signalling events. 
 
 
 
The role of silica in composite materials for bioengineering applications including bone regeneration 

and cell based therapies- the importance of the interface 
Carole C Perry 

Nottingham Trent University 
 

The presence of silica in biomineralised structures of organisms from single celled diatoms through higher 
plants and primitive animals such as sponges is relatively well known. In addition, although the microscopic 
and macroscopic structures can be observed in some detail, the chemical and biochemical processes giving 
rise to such fantastically well organised structures is incompletely understood. What is even less well 
understood is the effect(s) that silica and its constituent components can have on the biochemical processes 
of other cells. 
In this contribution experimental data will be presented describing: 
(1) how the surface chemistry of silica moderates interaction with biomolecules such as small peptides, 
(2) the effect of ‘silica’ as a component of silk-silica composites on the upregulation of biochemical markers 
associated with bone regeneration, 
(3) silica materials as effective tissue culture surfaces for use in the study of cancer, and if time permits 
(4) the development of new methods to study siliceous structures 
 
 
 



Gold Sponsor Talk (ThermoFisher) 

Orbitraps and protein characterisation; from top to bottom 
Andrew J.K. Williamson 
Thermo Fisher Scientific 

 

Intact and top-down mass spectrometry strategies allow in-depth characterization of proteins. As no proteolytic 
digestion is required specific protein and simple protein mixtures can be analysed quickly with minimal losses 
due to multiple sample preparation steps. HCD fragmentation has proved an efficient means of fragmenting 
intact proteins. Further sequence coverage can be achieved due to the range of different fragmentation 
techniques that are available on commercially available mass spectrometers. The Orbitrap Lumos now 
features HCD, CID, ETD and UVPD fragmentation techniques in its repertoire. A variety of fragment ions can 
therefore be obtained whilst also preserving labile protein post-translational modifications that may be of 
interest. Due to these developments top-down analysis has now been adopted by a broader range of analytical 
science groups. The Q Exactive and Tribrid instruments can also be used to specifically identify the type and 
position of the modifications contained on the protein of interest. 
An overview of the methods available using Orbitrap instrumentation for protein characterization will be 
outlined. Technical details will be discussed in order to obtain informative spectra for intact protein work, 
greater coverage in top down analyses and also characterisation of PTM in intact and bottom up studies. New 
technologies including UVPD, ZipChip capillary electrophoresis and a new intact protein standard sample is 
introduced that will help as a QC sample. 
 
 

An integrative multi-omics approach for improved discovery of biomarkers 
 related to prostate cancer progression. 

Sarah Wagner1, Graham R. Ball1, Clare Coveney1, Naomi Dunning-Foreman1, Sibylle Heidelberger, 
Amanda Miles1, Nick Morrice2, A. Graham Pockley1, Robert Rees, Stephen Tate3,  

Jayakumar Vadakekolathu1, David J. Boocock1 
1John van Geest Cancer Research Centre, Nottingham Trent University, Nottingham/ 2SCIEX, Warrington, / 

3SCIEX, Concord, Canada 
 

Prostate cancer is the second most common cause of cancer-related death in the UK. This is primarily due to 
metastasis, which decreases the 5-year survival rate to 30%. The process highly implicated in the spread of 
cancer is called epithelial-mesenchymal transition (EMT). Here, epithelial cells of the primary tumour change 
to a mesenchymal cell type, detach and disperse via the bloodstream, where at a distant site they initiate the 
growth of secondary tumours. We present the use of two inducible EMT models for an improved understanding 
of metastasis in prostate cancer and the discovery of potential biomarkers for disease progression.  
For this, two prostate cancer cell lines were treated with transforming growth factor β (TGF-β), which is a 
known inducer of EMT. The induction of EMT was confirmed through the analysis of EMT-associated markers 
using both qRT-PCR and immunofluorescence staining. Proteomic and transcriptomic datasets of both models 
in their induced and non-induced states were generated and their subsequent integration highlighted 13 
potential biomarkers indicative of aggressive disease. Two of these were taken forward and validated in tissue 
microarrays and one of the markers has shown a loss of expression in metastatic disease in comparison to 
non-metastatic high-grade prostate cancer tissue. 
 
 

De Novo Sequencing of Bioactive Polypeptides Derived from Scorpion Venom 
Meng Li,1 Yuko P. Y. Lam, 1 Peng Chen, 2 Remy Gavard,1 Qiong Wu,2 Mark P. Barrow,1 Hongzheng Fu,2 

Peter B. O’Connor,1 
1 Department of Chemistry, University of Warwick, Coventry, UK; 2 Peking University, Beijing, China 

 

Scorpion venoms contain a highly complex mixture of polypeptides which have been proven to be bioactive 
components. These polypeptides show a diverse variety of pharmaceutical properties for the treatment of 
many conditions, such as cardiovascular problems, drug dependence and even tumours. Thromboembolic 
disorders are causes of mortality and anticoagulation treatment is central to the management of these fatal 
diseases. FXa catalyses the conversion of prothrombin to thrombin, therefore a promising target for the 
development of potent anticoagulants drugs.  
Scorpion venom polypeptides have shown in vitro inhibition of FXa. The scorpion Mesobuthus Martensii is a 
species widely present in China. The polypeptides derived from this scorpion venom are highly varied in 
structure and are generally known to be heavily crosslinked with multiple disulphide bonds making tandem 
mass spectrometry and comparison with predicted sequences extremely challenging. By utilizing the ultra-
high resolution FT-ICR-MS, it is possible to obtain an in-depth study on the sequence information of these 
polypeptides. Here we have reduced and alkylated these polypeptides to obtain interpretable fragment ion 
spectra; and by using both top-down and bottom-up approach, we have shown the de novo sequenced 
polypeptides. ECD and CAD were found to be important fragmentation methods in this study. 



 
 

Gold Sponsor Talk (SCIEX) 

Lipoxidation: another heterogeneous protein modification  

B. Sousa, C. Afonso, A. Thakker, A. Reis, C.M. Spickett, A.R Pitt. 
Aston University 

 
The oxidation of lipids as a result of oxidative stress or environmental challenges leads to a wide range of 
products that can be mediators of biological processes in their own right, or can react with and covalently 
modify other biomolecules. It is beginning to be understood how the modification of proteins by lipid oxidation 
products, lipoxidation, has significant functional consequences, including for example in signalling and immune 
responses.  While a number of lipoxidation products are known, the full range of products has not been 
identified and the biological consequences of the modifications have not been explored in much detail.  The 
lipid oxidation products can range from short 2-3 carbon chain species of <100 Da to almost full sized 
glycerolipids of >1000 Da, have diverse physicochemical properties and many are also bifunctional so have 
the potential to undergo further reactions. Hence, the range of products that can be produced through 
lipoxidation is challenging.  The protein modifications may also only need to occur at low levels to have 
functional consequences.  In this talk I will describe some of the products of lipid oxidation and lipoxidation 
and the methods we have been developing for their analysis using liquid chromatography and mass 
spectrometry.   
 
 

Predicting the Past of Dried Blood Spots: studying molecular changes. 
Thalassa S.E. Valkenburg1, Bert Wouter2, Bas Groothuisb,c, Alina Astefanei2, Irena Dapic2, Garry L. 

Corthals2. 
1Atmospheric Chemistry, Department of Chemistry, University of Leicester, 2Van‘t Hoff Institute for Molecular 

Sciences, University of Amsterdam, 3 Department of Pharmacy, University of Groningen. 
 

A reliable assay is not yet available to determine the age of blood stains. Here, two approaches were employed 
to establish a molecular profile of proteins in ageing dried blood spots. Firstly, liquid chromatography followed 
by tandem mass spectrometry (LC-MS/MS) was used. To speed up the overall LC-MS/MS process, a 
microfluidic immobilised-enzyme reactor (IMER) to rapid digest proteins has been tested, thereby reducing the 
process from 22.5 hours to 4 hours. Secondly, a novel form of molecular ionisation was tested; surface acoustic 
wave nebulisation (SAWN). Thereby reducing the acquisition time from 90 min to 2 min per sample. 
 
 
The role of ubiquitylation on the phagosome: a tale of inflammatory responses and vesicle trafficking 

Anetta Härtlova1,2, Orsolya Bilkei-Gorzo2, Manman Guo2, Julien Peltier1,2, Paul Dean2, Matthias Trost1,2 

1Institute for Cell and Molecular Biosciences, Newcastle University, 2MRC Protein Phosphorylation Unit, 
University of Dundee. 

  
Macrophages are phagocytic cells that show a high degree of diversity and plasticity that enable them to adapt 
to different environmental cues. Different activation states and stimuli prepare macrophages for the uptake 
and processing of phagocytic preys that they will encounter depending on the environment, in which they will 
have to perform homeostatic, inflammatory or anti-inflammatory roles. A key organelle in this process is the 
phagosome, a membranous organelle formed de novo around the phagocytosed particle that fuses with a 
number of intracellular organelles such as endosomes and the lysosome in a process called phagosome 
maturation. 
We performed a comprehensive proteomics characterisation of the macrophage total cell proteomes and 
phagosome proteomes from six well defined activation states with ~10,000 proteins quantified in cell lysates 
and >2000 proteins in phagosomes. We identified a substantial regulation of ubiquitylation on the phagosome 
which led us to characterise the ubiquitylome in response to pro-inflammatory (M1) and anti-inflammatory (M2) 
stimuli. Our data shows that ubiquitylation on phagosomes serves for protein recruitment and regulates both 
innate immune signalling functions and vesicle trafficking in inflammatory and anti-inflammatory conditions. I 
will outline the consequences of phagosomal ubiquitylation on two examples: 1. The role of the E3 ligase 
RNF115 regulating phagosome maturation in interferon-activated macrophages and 2. A novel ubiquitin-based 
signalling pathway downstream of macrophages scavenger receptor MSR1 and its role in obesity induced 
inflammation. 
  



16th EMPW: Poster Presentation Abstracts 
P1 

Study of mechanism of actions induced by photoactivatable iridium(III) metallodrug 
Cookson K. C. Chiu and Pingyu Zhang, Huaiyi Huang, Yuko P. Y. Lam, Abraha Habtemariam, Guy J. 

Clarkson, Mark P. Barrow, Peter J. Sadler, Peter B. O’Connor 
University of Warwick 

 
Metal-based anticancer drugs (metallo-drugs) such as cisplatin, are highly effective and widely used to treat 
various types of cancer. However, subsequent development of platinum resistance leads to treatment failure 
and low survival rates due to the reduced effectiveness after repeat dosing. Therefore, new metal-based 
anticancer drugs, designed to act against cancer via different mechanisms of action are being developed. We 
are focusing on the development of organometallic compounds that may be active towards cisplatin-resistant 
cancers and express fewer side effects compared with traditional platinum drugs. _____________________ 
Herein, we present results of a novel photoactivatable iridium(III) anticancer drug, interacting with a model 
peptide and cancer cell. Hyphenated chromatographic techniques were used to separate complex mixtures 
and with the advantage of the capability of applying a wide range of fragmentation techniques with FT-ICR 
MS, oxidation sites and mechanism of actions of the iridium drug on the target cancer related components 
can be investigated and determined. ________________________________________________________ 
 
P2 
 
Simultaneous detection of five one-carbon metabolites in plasma using stable isotope dilution liquid 

chromatography tandem mass spectrometry 
Antonysunil Adaikalakoteswari1, Craig Webster2, Ilona Goljan3,  

Jones Alex4, Juan Ramon Hernandez-Fernaud4, Ponnusamy Saravanan1,3,5. 
1Warwick Medical School, University of Warwick, Coventry, UK, 2Department of Pathology, Heartlands 
Hospital, Birmingham, UK, 3Academic department of Diabetes and Metabolism, George Eliot Hospital, 

Nuneaton, UK, 4School of Life Sciences, University of Warwick, Coventry, UK, 5WISDEM centre, University 
Hospital Coventry and Warwickshire, Coventry, UK 

 
Disturbance in one-carbon(1-C) cycle due to nutritional deficiencies (vitamin B12/folate) leads to altered levels 
of key 1-C metabolites such as SAM(s-adenosyl-methionine), SAH(s-adenosyl-homocysteine), methionine, 
homocysteine and MMA(methylmalonic acid). These 1-C metabolites are determinants of cellular methylation 
potential and epigenetic modifications of DNA which impairs metabolic pathways in several pathological 
diseases and developmental programming. Though methods were able to measure these analytes only 
independently, none of the methods detect simultaneously. Therefore we developed a method to measure 
these five 1-C metabolites in a single run using liquid chromatography tandem mass spectrometry(LC–
MS/MS). We used stable isotopes dilution LC–MS/MS to measure the 1-C metabolites in human plasma. 
Blood samples were collected from pregnant women (n=30) at early gestation in the ongoing, multicentre, 
prospective PRiDE study. Linearity exhibited across the calibration range for all the analytes and the average 
recovery was 91-108%. Pregnant women at early gestation with low B12 levels had significantly higher 
homocysteine, MMA, lower levels of methionine, SAM and SAM:SAH ratio and higher triglycerides. We 
developed a simple and rapid method to simultaneously quantify five 1-C metabolites in plasma by stable 
isotope dilution LC–MS/MS which would be useful to elucidate the epigenetic mechanisms related in the 
gene–nutr ient  in te rac t ions .  _______________________________________ __________ 
 
P3 

 
Metabolomic profiling of fast- and slow-growing abdominal aortic aneurysms reveals markers of 

disease progression related to lipid metabolism 
L. Liyanage, L. Heaney, T. Suzuki, UK Aneurysm Growth Study Collaborators, M. Bown. 

Department of Cardiovascular Sciences and the NIHR Leicester Cardiovascular Biomedical Research Unit, 
University of Leicester, Leicester, UK. 

 
An abdominal aortic aneurysm (AAA) describes a gradual and irreversible degradation and dilation of the 
abdominal aorta, which can lead to potentially fatal rupture. AAAs have variable progression over time. 
Currently all patients have their aneurysm monitored according to a standard regime. Predictive markers of 
disease progression would enable stratification of disease surveillance protocols. _____________________ 
We used LC-MS-based metabolomic profiling to analyse baseline samples from a prospective cohort study of 
men with AAAs. 10 men with the slowest growing AAAs after 2 years (mean 17.1mm/yr) were compared to 10 
men with the fastest growing AAAs (46.8mm/yr). Metabolites were analysed in positive ion mode using reverse 
phase UPLC ToF-MS. Chromatographic peaks were extracted and quantitated using Non-Linear Dynamics 
Progenesis QI, and processed data analysed by orthogonal partial least squares-discriminant analysis (OPLS-
DA). Candidate metabolites identified using OPLS-DA, were confirmed as different between the two patient 



groups using a Mann-Whitney U Test. 8 downregulated metabolites were significantly different between 
groups  (p≤0.043) .  ________________________________________________________ 
This pilot study has identified a difference in metabolic profile between patients with fast- and slow-growing 
AAAs. Predominately related to lipid metabolites, this could be used to investigate mechanisms, or differentiate 
between the two groups, allowing for stratified approaches to disease surveillance._____________________ 
 
P4 

 
New Links Between Glycoimmunology and the Endocrine System: C-Type Lectins Bind to Papp-A1, 

A Regulator of IGF-1 
Anne S Gleinich1, Hendrik Lehnert2, Harpal S Randeva1, Daniel A Mitchell1 

1 Clinical Sciences Research Institute, Warwick Medical School, University of Warwick. Coventry. United 
Kingdom; 2 Univ Hosp Schleswig Holstein UKSH, Dept Med 1, Campus Lübeck. Lübeck. Germany 

 
This study investigated the biophysical properties of glycan-dependent interactions between the human 
plasma glycoprotein Pappalysin-1 (also Pregnancy-associated plasma protein 1, PAPP-A1) and human 
carbohydrate-binding proteins present on antigen-presenting cells. ____________________________ 
Interaction data show that PAPP-A1 interacts with the endocytic human C-type lectins DC-SIGN and DC-
SIGNR. PAPP-A1 is a large glycoprotein complex and a metalloproteinase that influences insulin-like growth 
factor (IGF) bioavailability. PAPP-A1 is found in abundance in plasma during pregnancy in complex with its 
natural inhibitor, eosinophil major basic protein. However, studies have shown that in males and non-pregnant 
females, PAPP-A1 circulates at much lower levels and is positively associated with acute coronary syndromes. 
In cardiovascular disease, PAPP-A1 is enzymatically active and functionally involved in the IGF cascade. 
Notably, PAPP-A1 possesses a high density of glycosylation sites. Interaction data were obtained via two 
optical analytical techniques: Bio-Layer Interferometry and Surface Plasmon Resonance. The binding kinetic 
values were determined as lying within the physiological (i.e. low nanomolar) range. Therefore, PAPP-A1 may 
carry the potential to modulate immunological responses via DC-SIGN+ and DC-SIGNR+ immune cells, which 
may in turn influence PAPP-A1 uptake. These studies also demonstrated competitive inhibition of PAPP-A1-
lectin interactions by glucose at concentrations (10-50 mM) mimicking diabetic conditions. _______ 
 
P5 
 

Automatically detecting metallodrug biomolecule targets in large data sets using SNAP - LC 
Christopher A. Wootton,1, Matthew Willetts,2, Yuko P. Y. Lam,1 , Cookson K. C. Chiu,1, Maria A. van 

Agthoven,1, Mark P. Barrow,1, Peter B. O’Connor,1. 
1 University of Warwick, Coventry, UK,  2 Bruker Daltonics, Billerica, USA . 

 
The majority of chemotherapy utilises metal-based compounds to preferentially attack cancer cells. New 
metallodrugs are currently in development based on various precious metals such as platinum, ruthenium, 
iridium, and osmium. Proteomic investigations of these compounds and their effects on cellular components 
is widely sought after to understand the varying mechanisms of action for these new potential drugs, but 
difficult to interpret. To accurately identify and assign these species we present a new method to reveal 
metallodrug-modified species within complex data sets such as LCMS runs. The SNAP algorithm, currently 
used for peak picking in single spectra, has been modified to accurately identify metal modified components 
using the metal’s characteristic isotope pattern combined with averagine. SNAP-LC analyses each and every 
scan from large LCMS acquisitions and produces a “metal chromatogram” of the specified metal searched. 
This method was successfully applied to tryptic digest samples containing platinum, osmium, and iridium 
metallodrugs. SNAP-LC was then applied to a proteomic investigation of an osmium metallodrug administered 
to a human ovarian cancer cell line, successfully identifying four modified species within ~10,000 observed, 
automatically and accurately. Finally the prospect of applying SNAP-LC to MALDI imaging runs and 2-
dimensional MS data was investigated to reveal metallodrug behaviour on larger scales. ______________ 
 
P6 
 

Unboxing the role of the F-box protein HAWAIIAN SKIRT (HWS) from Arabidopsis thaliana during 
plant development. 

Xuebin Zhang1, Sara R. Borna2, Janny L. Peters3, Judit Szecsi4, Mohammed Bendahmane4, Rahul 
Bhosale5, Jeremy A. Roberts6, Zinnia H. González-Carranza2 

1 Brookhaven National Laboratory, New York, USA; 2School of Biosciences, University of Nottingham, UK; 3 
Radboud University Nijmegen, The Netherlands; 4 ENS de Lyon, France; 5 CPIB, University of Nottingham, 

UK; 6University of Plymouth, UK. 
 
F-box proteins are part of a multi-protein E3 ubiquitin ligase complex (SCF) catalysing ubiquitination of proteins 
to be degraded by the proteasome1. HAWAIIAN SKIRT (HWS), an Arabidopsis ubiquitin protein ligase 



(SCFHWS), plays a role in regulation of organ growth, flower development, timing of abscission2, and cell 
proliferation3. The hws-1 mutant is pleiotropic and a visible phenotype is its sepal fusion. To understand the 
mechanisms of the HWS biological role, c-myc tagged HWS were prepared to perform pull down essays. We 
demonstrate that this construct is functional in plants as it rescues the sepal fusion observed in flowers. 
Western blot analyses show the presence of 2 protein bands of around 28 KDa and ~80 KDa. LM-MS/MS was 
employed to identify proteins isolated from the pull down. Interaction between HWS and the candidates 
identified will be confirmed by using a yeast-two-hybrid approach and transient expression in tobacco leaves. 
Our previous genetic analyses indicate that HWS plays an important role in the microRNA pathway4. _______ 
 
P7 
 

Probing the Edge Proteome: Investigating the mechanism of RAB-A5c action in Arabidopsis 
Liam Elliott, Monika Kalde, Ian Moore 

Department of Plant Sciences, University of Oxford 
 

Rab GTPases are regulators of membrane identity and vesicle trafficking in eukaryotes. In Arabidopsis, plant-
specific RAB-A5c localises to a population of vesicles at the geometric edges of cells in developing organ 
primordia. It has previously been shown that proper RAB-A5c function is essential for anisotropic cell growth 
in these tissues (Kirchhelle et al., 2016). Evidence suggests that this cell edge compartment lies on an exocytic 
pathway however, the mechanism by which RAB-A5c acts on cell growth remains unknown and no cargoes 
have been identified. We have taken a proteomics-based approach to investigate the function of RAB-A5c at 
cell edges of developing primordia in Arabidopsis. A quantitative co-immunoprecipitation protocol using YFP: 
RAB-A5c generated a ranked list of specific candidate interactors of RAB-A5c. Following on from this, we will 
present evidence that an uncharacterised LRR-containing protein and its RLP relative are interactors of RAB-
A5c. Further work will investigate the effect of dominant-negative RAB-A5c on the localisation of these 
proteins. The impact of loss-of-function insertional mutants of these proteins on RAB-A5c localisation will also 
be assessed. Through this approach, molecular insights will be gained into the function of the essential plant 
GTPase RAB-A5c, and edge-directed vesicle trafficking, in anisotropic cell growth and morphogenesis. 
 
P8 
 
Molecularly Imprinted Polymers (MIPs) for the detection of low abundance proteins as biomarkers for 

Non-Small Cell Lung Cancer (NSCLC) 
Rachel L Norman1, Sergey Piletsky3, Leong L Ng2, Antonio Guerreiro3, Donald JL Jones1,2 

1Leicester Cancer Research Centre, Leicester Royal Infirmary, 2Department of Cardiovascular Sciences and 
NIHR Leicester Cardiovascular Biomedical Research Unit, Glenfield Hospital, 3Department of Chemistry, 

University of Leicester. 
 

Lung cancer is the most common cause of cancer related death. Poor prognosis is principally due to patients 
presenting with metastatic disease. Survival could be improved by early diagnosis. Many potential biomarkers 
are present at sub ng/mL levels in biological samples rendering them undetectable by current methods. They 
are obscured by highly abundant proteins due to the large dynamic range. KRAS mutations commonly occur 
in early stage NSCLC. We aim to develop a method using MIPs for detection of low abundance proteins such 
as KRAS and identifying mutations as biomarkers for NSCLC. ___________________________________  
MIPs were synthesised by polymerising an acrylamide monomer in the presence of a KRAS C-terminal peptide 
template. After template removal, the MIPs were incubated in patient plasma with known KRAS status. To 
enrich KRAS in plasma, other proteins were removed by washing whilst KRAS remained bound to the MIPs. 
Selected reaction monitoring (SRM) on a NanoAcquity UPLC connected to a Waters Xevo TQ mass 
spectrometer detected KRAS protein and distinguished between wild-type and mutant KRAS tryptic peptides.  
MIPs enabled the detection of mutant KRAS in plasma. We hope to develop MIPs for a panel of biomarkers 
to screen for NSCLC leading to early diagnosis and improved survival. ____________________________ 
P9 
 

Validation of a consolidated anti-doping screening method for peptide/protein analytes in equine 
plasma and urine. 

Chris Waller 1, Simon Biddle 1, Pamela Hincks 1, Tessa Muir 2 
1 LGC, Fordham, 2 British Horseracing Authority, London. 

 
In recent years there has been an increase in the number of protein analyses undertaken at LGC to support 
the routine screening of equine post-race plasma and urine samples. These analyses have included the 
detection of a number of erythropoietin (EPO) variants, as well as the development of a screening method for 
detection of recombinant Growth Hormone (GH). The use of proteins as performance enhancing agents in 
sport is believed to be on the increase and additional threats may also include a number of shorter chain 
peptides including growth hormone releasing peptides (GHRPs), TB500, CJC-1295 and dermorphin. Although 



various analytical methods have been developed for the screening and confirmation of these compounds on 
a number of different analytical platforms, it was prudent to assess the feasibility of generic testing approaches 
to consolidate and reduce the overall cost/effort required to deliver a comprehensive screen for various 
proteins and peptides. _______________________________________________________________ 
A consolidated screening method for the detection of multiple peptide analytes has been developed, employing 
solid-phase extraction (SPE) to concentrate and purify these analytes prior to LC-HRAM analysis. This method 
has been validated according to ISO17025 guidelines, allowing for the detection of these compounds in post-
race samples of both equine plasma and urine. _________________________________________________ 
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Simultaneous detection of recombinant erythropoietin and growth hormone analogues in the horse 

for doping control purposes. 
Z. Ridd 1, P. Taylor 1, P. Hincks 1 and T. Muir 2 

1 LGC, Fordham, 2 British Horseracing Authority, London. 
 

In contrast to low molecular weight analytes the routine analysis of proteins by mass spectrometry is yet to be 
fully established in doping control, however the development of novel biopharmaceutical preparations ensures 
they remain a threat to the integrity of sport. _________________________________________________ 
Erythropoietin is a hormone secreted by the kidneys which is involved in regulating the production of red blood 
cells. Recombinant versions of human erythropoietin (rhEPO), including darbepoietin (DPO), have been used 
in equine sports for their potential to enhance endurance. Growth hormone has many biological functions 
including growth and wound healing, and therefore is prohibited in horseracing. A variety of recombinant 
growth hormones are available, including human (rhGH), bovine (rbGH) and porcine (rpGH). 
A screening method for the detection of these analytes in equine plasma and urine has been developed and 
validated. The method involves an immunoaffinity extraction using antibody-conjugated magnetic beads, 
followed by tryptic digestion and UPLC-MS/MS analysis. The estimated limits of detection in plasma were 
0.05 ng/ml (rhEPO/DPO/rhGH), 10 ng/ml (rpGH) and 40 ng/ml (rbGH), and in urine were 0.02 ng/ml 
(rhEPO/DPO/rhGH), 2 ng/ml (rpGH) and 5 ng/ml (rbGH). __________________________________________ 
The method was successfully used to detect the administration of rhEPO, DPO, rhGH, rpGH and rbGH to 
racehorses. ______________________________________________________________________ 
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Development of a novel LC concept for clinical proteomics 
Michael Andersen 

Nicolai Bache1, Philipp E. Geyer2, Ole Hoerning1, Lasse Falkenby1, Igor Paron2, Florian Meier2, Ole 
Vorm1 and Matthias Mann2 

1 Evosep, Odense C, Denmark 2 Max-Planck Institute of Biochemistry, Proteomics and Signal Transduction, 
Martinsried, Germany. 

 
We have designed a new separation technology for LC-MS applications with the sensitivity, robustness and 
throughput required for clinical workflows and that will allow uninterrupted analysis of thousands of clinically 
relevant samples for biomarker discovery studies as well as for analysis of patient samples in clinical 
laboratories. 
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The Molecular Clock of Islet Amyloid Polypeptide: from Dimerization to Deamidation 
Yuko P. Y. Lam1, Christopher A. Wootton1, Ian Hands-Portman2; Juan Wei1, I. Romero-Canelon1,3, 

Frederik Lermyte1, Mark P. Barrow1, Peter B. O’Connor1 
1Department of Chemistry, University of Warwick, Coventry, UK 2Department of Life Sciences, University of 

Warwick, Coventry, UK ₰School of Pharmacy, University of Birmingham, Birmingham, UK 
 

Human islet amyloid polypeptide (hIAPP) aggregation is a hallmark in type II diabetes (T2D) which results in 
the death of pancreatic beta-cells and the failure of islet cell transplants.  The aggregation mechanism of 
hIAPP has been studied and discussed for more than ten year; however, it has not been conclusively 
determined yet.  Observation of the changes in secondary structure didn’t provide enough information for 
understanding the aggregation pathway of hIAPP.  Deamidation (protein ageing) was shown as an important 
factor in accelerating the aggregation of hIAPP; the deamidation rate and site(s) of hIAPP, however, were not 
fully addressed yet.  A better instrument is required for the understanding of the aggregation mechanism which 
may aid development of prevention and treatment of T2D. ___________________________________ 
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SUMOylation as a regulatory mechanism for SOX3 transcription factor 

Haifa Alfassam, Paul Scotting 
Life Sciences School, The University of Nottingham 

 
"SOX (SRY-related high-mobility group box) proteins are a family of more than 25 transcription factors that 
contain an HMG (high mobility group) DNA-binding domain. The large SOX family has been categorized into 
ten subgroups (A–J) according to the intra-group similarity of their HMG box sequences. The SOXB1 group 
comprises SOX1, SOX2 and SOX3, which contain a transactivation domain at the C-terminus, whereas 
members of SOXB2 have a repression domain at the C terminus. However, some members of SOXB1 group 
have also been shown to act as repressors. SOX3 is one of the first transcription factors expressed in 
Embryonic Stem Cells.  At later stages, SOX3 is expressed in ectoderm adopting a neural fate. Once the CNS 
has formed, SOX3 expression is maintained in proliferating progenitor/stem cells of the CNS (NPCs/NSCs). 
In adults, SOX3 expression is maintained in NSCs in the mature brain. SOX3 is a bi-functional transcription 
factor, which can activate and repress genes in various cellular contexts. The mechanism by which SOX3 
activates certain genes and represses others is unclear. _________________________________________ 
In this study, I set out to test two possible mechanisms by which SOX3 might act as a transcriptional repressor. 
The first possible mechanism that SOX3 undergoes SUMOylation. A sumoylation motif is located within the 
C-terminal transcriptional activation domain of SOX3, and it has been shown to inhibit transcription. Using 
western blot, Immobilized metal affinity chromatography assay (IMAC) and subcellular fractions assay, I have 
investigated the modification of Sox3 by exogenous SUMO.________________________________________ 
The second possible mechanism tested is that SOX3 interacts with histone deacetylation 2 (HDAC2), a 
transcription corepressor. Using western blot, Co-IP and treatment with the DSP crosslinker, I have examined 
the interaction between SOX3 and HDAC2. ____________________________________________________ 
On the other hand, our data suggested that SOX3 can affect cells proliferation. Using the alamar blue viability 
assay, I tested the ability of (wt) SOX3 to alter cell proliferation and compared it to a mutant SOX3 construct 
which should either not be SUMOylated or SOX3-SUMO2 fusion construct. A decrease in cell proliferation 
was seen in the cells transfected with (wt) SOX3 and SOX3-SUMO2 fusion comparing to the mutant. The data 
suggested that the anti-proliferative effects of (wt) SOX3 was increased after SUMOylation. Thus, 
SUMOylation of SOX3 could be a possible mechanism that SOX3 maintaining stem cells state. ____________ 
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The transglutaminase-2 “transamidome” in Aβ-exposed primary rat hippocampal neurons 
Elisa Tonoli1, Ilaria Prada2, David J Boocock3, Clare Coveney3, Claudia Verderio2, Elisabetta AM 

Verderio1 
1School of Science and Technology, Interdisciplinary Biomedical Research Centre, Nottingham Trent 

University, Nottingham, UK. 2CNR Institute of Neuroscience, Milan, Italy. 3John van Geest Cancer Research 
Centre, Nottingham Trent University, UK. 

 
Type 2 transglutaminase (TG2) is a calcium-dependent protein cross-linking enzyme activated in mis-folding 
diseases (e.g. Alzheimer’s disease). In vitro TG2 has been implicated in the generation of toxic Aβ oligomers, 
and although TG2 may be directly involved in neurodegeneration progression, the underlying mechanism 
remains unclear. Here we characterised TG2 in primary rat embryonic hippocampal neurons exposed to Aβ, 
to mimic a neurodegenerative environment. Dual immunofluorescence staining of TG2 and synaptic markers 
revealed that TG2 is mainly located at neuronal pre-synapses. Stimulus with Aβ induced a 6-fold increase and 
spread of TG2 activity in situ, when visualised by incorporation of fluorescent primary amine substrate FITC-
cadaverine. To identify potential substrates of TG2-transamidation (“TG2 transamidome”) we employed a 
global quantitative proteomic approach involving incubation of neurons with FITC-cadaverine either in the 
presence of Aβ, or of Aβ with a TG2 inhibitor. Proteins cross -linked to FITC-cadaverine were 
immunoprecipitated with an anti-FITC antibody, proteolytically digested and analysed via SWATH™-MS/MS 
proteomics (n=3), using a spectral library produced by classic shotgun-MS. Six proteins were found to be 
specific substrates of TG2-transamidation upon Aβ (confidence ≥ 60%). Particularly, an ionic channel protein 
and its involvement in the modulation of calcium homeostasis at neuronal synapses, is currently being 
investigated.___________________________________________________________________________ 
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