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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 at the traffic lights. 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 8:30 – 9-30 am in LT004 
 

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 cash 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 
FluidX 
Nanostring 
 

LI-COR 
ProteinSimple 
Thermo Scientific 
 

Waters 
VWR 
SCIEX 
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Dr Rob Layfield, University of Nottingham  
Dr Alex Jones, University of Warwick 
Dr Andrew Bottrill, University of Leicester 
Dr Debbie Cunningham, University of Birmingham 
Dr Don Jones, University of Leicester 
Dr Sharad Mistry, University of Leicester 
Prof Andrew Pitt, Aston University  
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15th East Midlands Proteomics Workshop 

Wednesday 16th November 2016, Nottingham Trent University 

8:30 - 9:30 Registration 
 
Session 1:  Chair: David Boocock 
 
9:30  Chairperson’s welcome 
 
9:40  Keynote presentation 
  Sugar and spice and things... not so nice? Protein mass spectrometry of allergens in foods 
  Clare Mills (University of Manchester) 
 
10:20  Short talk 
  Autoantibodies for early detection of cancers  
  Ola Negm (University of Nottingham) 
 
10:40  Coffee / Tea / Exhibition 
 
Session 2:  Chair: Rob Layfield, University of Nottingham 
 
11:20  Keynote presentation 
  Advances in quantitative proteomics for comprehensive proteome interrogation 
  Robert Moritz (Institute for Systems Biology, Seattle) 
 
12:00  Gold Sponsor Talk 

Plasma Proteomic Analysis of Intravenous Omega-3 Fatty Acid and Gemcitabine in 
Advanced Pancreatic Adenocarcinoma. 
François Runau (Leicester HDP unit)   

 
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 
  Prognostic role of molecular forms of B-type natriuretic peptide in acute heart failure 
  M Zubair Israr (University of Leicester) 
 
14:20  Keynote presentation 
  Positioning the proteome: spatial analysis of local translation and protein-protein interactions 
  Faraz Mardakheh (ICR, University of London) 
 
15:00  Coffee / Tea / Exhibition 
 
Session 4:  Chair: Don Jones, University of Leicester 
 
15:30  Short talk 
  Autopiquer – introducing a new approach to high confidence peak detection 
  David Kilgour (Nottingham Trent University) 
 
15:50  Invited local talk 
  What's going on in your mouth? Proteomic exploration of oral fluids 
  Melissa Grant (University of Birmingham) 
 
16:30  Proteomics at NTU and announcement of prizes 
 
16:45  Close of meeting 
   

  



15th EMPW: Oral Presentation Abstracts 

 

Sugar and spice and things...not so nice? Protein mass spectrometry of allergens in foods 

Clare Mills 

Institute of Inflammation and Repair, University of Manchester 

Currently there is no accepted cure for either IgE- or non-IgE mediated food allergies and as a consequence 
patients have to practice food avoidance (usually lifelong) and carry rescue mediation should they accidentally 
consume their problem food. In order to help allergic consumers practice food avoidance manufacturers have 
to list priority food allergens on ingredient labels. However, the risks posed by unintended allergens are more 
difficult to manage and involve application of risk assessment approaches. Central to implementing 
allergenicity risk assessment in manufacturing is the availability of tools to determine the levels of allergenic 
food protein(s) to monitor either factory cleaning, or ingredients and finished products. These tools are also 
becoming important for monitoring food ingredients used to diagnose or treat food allergies. Application of 
mass spectrometry (MS) methods to allergen analysis is also a key goal of the EU-funded iFAAM project. 
Untargeted data-dependent and data- independent analysis has been undertaken to define the effects of food 
processing on allergen profiles of allergenic foods, such as in peanut and gluten, including ingredients used 
for diagnosis of food allergies using oral food challenges. These data have been used to support the 
identification of a suite of peptide targets for use in a multi-analyte MS method for profiling allergens in a range 
of food matrices. However, achieving sufficient sensitivity has been challenging. Separation technology has 
proven essential during sample preparation to ensure optimal extraction whilst minimising sample interference, 
through the use of filter-aided digestion approaches. In addition the liquid chromatography separation of 
peptides has proven crucial, with conventional chromatographic separation unable to achieve the sensitivity 
of nano-flow, with microfluidic devices proving especially effective. The resulting assays have sensitivity 
comparable to existing ELISA based methods but wider dynamic range and with improved recoveries. MS 
methods have the potential to provide orthogonal methods for allergen determination of foods, with potentially 
improved capacity for quantification of allergenic proteins compared to ELISA methods. They also add an 
additional means of detecting adulteration of foods, such as spices, with allergens which has led to product 
recalls in the recent past. 
 
 

Autoantibodies for early detection of cancers  

Ola H. Negm, Mohamed R. Hamed, John Scholefield, Elizabeth M. Dilnot, Herbert F. Sewell,  
John F. R. Robertson  

Centre of Excellence for Autoimmunity in Cancer (CEAC), Faculty of Medicine & Health Sciences,  
University of Nottingham 

Early diagnosis of cancer is paramount to improved survival by enabling treatment prior to cancer spreading 
from the organ of origin, when tumours should be both surgically removable and curable. Randomised clinical 
trials have demonstrated that early detection and intervention reduces deaths from breast, lung and bowel 
cancers: early detection and new drug therapies have both played a part in reducing the number of deaths 
from these three common cancers. Early detection of all solid cancers is still a major unmet need. Furthermore 
the lack of progress in identifying effective new drug therapies for many types of cancer (e.g. pancreatic, 
oesophageal, gastric, renal) over the last 20 years makes early detection a more likely way in the short to 
medium term to improve outcome from this disease. Advances in understanding of the human autoantibody 
(AAb) response to early cancers has allowed us to harness this biological phenomenon for early cancer 
detection. Substantial published research documents AAbs to various cancer (tumour)-associated antigens 
(TAA) in patients with a wide range of solid cancers. They show immune system responses to TAAs very early 
in the cancer process thus offering a very powerful marker to aid early detection with a simple blood test 
designed to detect AAbs to a series of TAAs. Our goal is to develop a robust, non-invasive blood test enabling 
the early detection of solid tumours – particularly colon and breast cancer - to significantly improve clinical 
outcome. 
 
 

Advances in quantitative proteomics for comprehensive proteome interrogation 

Robert Moritz 

Institute for Systems Biology, Seattle 

Proteomics technology continues to advance in providing unprecedented levels of identification and 
quantitation of proteins across a multitude of organisms. Coupled with these new technologies, new methods 
and bioinformatic approaches have now enabled the biologist to understand the dynamic proteome landscape 



beyond the static genomic blueprint. To capitalize on these advances of comprehensive proteome 
interrogation for both broad and routine usage, we and others have made available democratized resources 
to enable the quantitative interrogation of biologically meaningful data. Given these advances, we now find 
ourselves in an era of exciting capabilities in revealing comprehensive quantitative proteome measurements 
to advance our studies in biological systems at greater depth and speed than ever before. Our goal is to 
continue these efforts so that these data can be broadly collected, analyzed and shared throughout the 
community and provide capabilities in delivering tangible results in healthcare. 
 
 

Gold Sponsor Talk 

Plasma Proteomic Analysis of Intravenous Omega-3 Fatty Acid and Gemcitabine in Advanced 
Pancreatic Adenocarcinoma  

Francois Runau, Mr Ali Arshad, Mr John Isherwood, Dr Don Jones, Prof Ashley Dennison 
Clinical Research Fellow, Leicester HDP Unit, Leicester NHS Trust 

 
Intravenous omega-3 fatty acid (ω3-FA) in un-resectable advanced pancreatic adenocarcinoma (APC) 
patients receiving gemcitabine chemotherapy shows disease stabilisation and improved progression free 
survival. We performed plasma proteomics evaluating the effect of ω3-FA on APC. With the conclusion that 
ω3-FA has anti-inflammatory and potentially direct anti-angiogenic and pro-apoptotic effect via direct 
mechanism on cancer signalling pathways in patients with APC.  
 
 

Prognostic role of molecular forms of B-type natriuretic peptide in acute heart failure  

Toru Suzuki, M Zubair Israr, Liam M Heaney, Minoru Takaoka, Iain B Squire, Leong L Ng 

Department of Cardiovascular Sciences and NIHR Leicester Cardiovascular Biomedical Research Unit, 
Glenfield Hospital, Leicester 

 
B-type natriuretic peptide (BNP) is a clinical indicator of heart failure (HF). The parent molecule (1-32) is 
processed in circulation by peptidases to produce truncated molecular forms. The importance of molecular 
forms in HF is unknown, therefore this study investigated the prognostic role of three circulating BNP molecular 
forms (5-32, 4-32 and 3-32) on risk prediction for patients with acute HF. BNP molecular forms were measured 
in plasma using an immuno-capture method followed by MALDI-ToF analysis. BNP molecular forms were 
measured at detectable levels in 838/904 patient samples and were able to independently predict mortality 
and a combination of mortality or rehospitalisation due to HF at 6 months and 1 year, after adjustment for 
traditional clinical risk parameters. BNP 5-32 was the superior molecular form with strongest predictive qualities 
observed for all endpoints. Elevated circulating levels of BNP molecular forms associated with decreased 
survival rates, and were shown to be equal to or superior in risk stratification to the use of conventional BNP 
measurements. In the era of personalised medicine, the ability to measure and characterise levels of 
processed forms of traditional peptide biomarkers will aid in further understanding individualised clinical risk, 
and provide improved clinical care for HF patients. 
 
 

Positioning the proteome: spatial analysis of local translation and protein-protein interactions 

Faraz Mardakheh 

Division of Cancer Biology, Institute of Cancer Research, 237 Fulham Road, London 
 
Localisation and protein function are intimately linked in eukaryotes, as proteins are localised to specific 
compartments where they come into proximity of other functionally relevant proteins. Many cellular mRNAs 
are also specifically localised, but it is unclear to what degree mRNA localisation contributes towards the 
localisation of proteins. We performed a global quantitative analysis of the subcellular distributions of mRNAs, 
proteins, and translation rates by RNA-seq and quantitative proteomics. Our results reveal local translation as 
a key determinant of protein localisation. RNA localisation alone, however, does not define protein localisation, 
since many localised mRNAs are translationally repressed. Specific 3’ UTR cis-regulatory elements as well as 
trans-acting RNA Binding Proteins define whether an mRNAs is locally translated or repressed. Finally, we 
reveal that protein complex formation can be confidently predicted by assessment of similarities between 
individual protein localisation patterns. 

 

 

 

 



Autopiquer – introducing a new approach to high confidence peak detection  

David P.A. Kilgour*1, Sam Hughes2, Samantha L. Kilgour3,  Bao Quoc Tran4; Clare Coveney5; David J 
Boocock5 C. Logan Mackay2, Magnus Palmblad6, Bao Quoc Tran6, Young Ah Goo6, Robert K. Ernst3, 

David J. Clarke2 and David R. Goodlett6 

1Department of Chemistry and Forensics, Nottingham Trent University 
2EastCHEM School of Chemistry, University of Edinburgh3Department of Microbial Pathogenesis, School of 

Dentistry, University of Maryland Baltimore, 21201, Maryland, USA. 4Department of Pharmaceutical 
Sciences, School of Pharmacy, University of Maryland Baltimore, 21201, Maryland, USA. 5John van Geest 
Cancer Research Centre, Nottingham Trent University. 6Center for Proteomics and Metabolomics, Leiden 

University Medical Center, 2300 RC, Leiden, The Netherlands. 
 
When asked, many MS users list poor peak detection as a major gripe in their experience of mass spectrometry 
and manual peak picking is still common. Until now, most peak detection algorithms have estimated a peak 
detection threshold by using some method of describing the noise. However, it can be difficult to automatically 
find sufficient noise regions in some parts of a spectrum and the peak intensity distribution tail normally 
overlaps with the noise. These issues often result in either missed peaks or the detection of an excessive 
amount of noise peaks. We have developed a new and robust method for automatically detecting peaks in 
mass spectra. We have applied this method to top down proteomics applications and MALDI ISD of antibodies, 
as well as MS imaging and LC-MS datasets. We has seen improved performance over the other methods. 
 
 

What's going on in your mouth? Proteomic exploration of oral fluids  

Melissa Grant  

School of Dentistry, University of Birmingham 

 
The mouth has been described as a window on to the rest of the body: it is the entry point of food and a large 
number of microbes, of which perhaps 800 make it a home. Uniquely among the mucosal surfaces the mouth 
also contains teeth which break the continuous barrier of the epithelium. All these present unremitting 
challenges and the prevalence of gum inflammation, particularly in the severe irreversible form of periodontitis, 
is high enough to make it the most common chronic inflammatory disease in humans worldwide. Diagnosis of 
and tackling periodontal disease is largely the subjective job of expertly trained clinicians. However the 
development of greater understanding of the disease and perhaps even biomarkers for diagnosis or prognosis 
are highly desirable. Use of untargeted discovery of such biomarkers by proteomics has gained interest over 
the last decade. By examining a range of experiment and natural conditions our research has uncovered some 
candidate proteins. These conditions have included: inducing experimental gingivitis in human volunteers; 
chronic inflammation in periodontitis patients undergoing therapy; and also in the natural progression from 
health to gingivitis to periodontitis in pet dogs. Validation, by complementary techniques such as ELISA, has 
had successes and failures. The analyses have also uncovered potential new avenues of research in 
understanding the aetiology of the disease.. 
 
  

                                                 
 



15th EMPW: Poster Presentation Abstract 
P1 

Glycoproteomics in human vascular disease 
Anne S. Gleinich, Harpal Randeva, Daniel Mitchell 

Division of Biomedical Sciences, Warwick Medical School 
 

This study combines proteomic and glycomic approaches to elucidate basic molecular mechanisms behind 
the interlinkage of haemostasis and inflammation in vascular health and disease. Glycoproteomics are a rather 
novel concept: Not only circulating plasma proteins themselves - but also glycan structures present on their 
surface - serve as mechanistic factors which contribute to the links between the haemostatic and inflammatory 
pathways. Selected native glycoproteins circulating in human blood plasma and human carbohydrate-binding 
proteins (C-type lectin receptors) present on immune cells were investigated by a biophysical approach. The 
interaction data was obtained via the two complementary, optical analytical techniques Bio-Layer 
Interferometry (BLI) and Surface Plasmon Resonance (SPR). The binding kinetics were shown to lie within 
the physiological, low nanomolar range, respectively. Therefore, this interactions may carry the potential to 
trigger and modulate immunological responses. This glycoproteomic study illuminates the potential importance 
of blood plasma glycoproteins as modifiers of the immune system and, subsequently, potential predictors of 
vascular disease. 
 
P2 

Molecular imprinted polymers for the capture and detection of low abundance proteins as 
biomarkers for lung cancer 

Rachel L Norman1, Sergey Piletsky3, Leong L Ng2, Antonio Guerreiro3, Donald JL Jones1,2 
1Department of Cancer Studies, Leicester Royal Infirmary, University of Leicester. 2Department of 

Cardiovascular Sciences and NIHR Leicester Cardiovascular Biomedical Research Unit, Glenfield Hospital, 
Groby Road, Leicester. 3Department of Chemistry, University of Leicester 

 
Lung cancer is the most common cause of cancer-related death. Most lung cancer patients have advanced 
disease at diagnosis which is very difficult to treat. Mutations in the KRAS gene are commonly found in NSCLC 
patients and can be detected using mass spectrometry. To overcome their low abundance we describe the 
development of a method to detect low abundance KRAS proteins in sputum as biomarkers for early-stage 
NSCLC. Many potentially useful biomarkers are present at sub ng/ml levels in biological samples. This renders 
them undetectable by current methods because they are obscured by highly abundant proteins and biological 
samples contain a large dynamic range of protein. Molecular Imprinted Polymers (MIPs) will be used to 
specifically enrich KRAS in sputum to enable its detection by targeted LC-MS/MS. We describe the 
development of a MIP that is specifically designed for KRAS, using peptides from the C-terminus of KRAS as 
a template, and the subsequent development of a LC-MS/MS-SRM method for the detection of WT and 
mutated KRAS proteins. It is hoped that MIPs can be developed for a panel of biomarkers and used to screen 
for lung cancer leading to early diagnosis and improved survival. 
 
P3 

Biomarkers of early detection of non-small cell lung cancer (NSCLC) in sputum  
Antonella Tabasso, Donald JL Jones, Peter Bradding 

Department of Cancer Studies, University of Leicester 
 
Globally, lung cancer is the most common cause of cancer related death and has a particularly high mortality 
rate when compared to other cancers, with only 5% of people surviving 10 years past diagnosis. The low 
survival rate is due to the fact that most tumours of this type are not diagnosed until the disease is already at 
a late stage and has metastasised; meaning treatment options are limited and often ineffective. Late 
presentation is partly because no validated screening approach exists for the disease. If protein biomarkers in 
relevant clinical samples, such as sputum, could be found it may be possible to use them in the development 
of a screening test. Proteomics was used to analyse sputum samples taken from patients with lung cancer 
and healthy volunteers and to look for differences in the expression levels of proteins between the two groups. 
Serum samples from the same patients were also tested. Different methods for sample preparation were tested 
to find the most effective one before filter-aided sample preparation (FASP) was chosen for the preparation of 
sputum samples and lipid removal agent (LRA) assay for the serum. Samples were then analysed by LC-
MS/MS and the resulting data processed using informatics and statistical tools which elucidated the 
fundamental differences between the disease and the control group. Twenty nine proteins were expressed at 
significantly different levels between the two groups. Subsequent analysis using informatics and literature 
mining, found there were a number of interesting potential biomarker candidates, such as Carcinoembryonic 
antigen-related cell adhesion molecule 5 and Pulmonary surfactant-associated protein B. Validation of one 
marker TIMP1, demonstrated correlation with literature, but paradoxically, not with the results found in the 



sputum. Further investigation into these candidates could lead to their validation as biomarkers, making them 
suitable for the development of a screening method. 
 
P4 

The Role of Rnd3 in Epidermal Keratinocytes 
S Begum, A Kanhere, NA Hotchin 

School of Biosciences, University of Birmingham 
 
The skin is continuously being shed and therefore it is vital that it is renewed. Epidermal self-renewal is 
dependent on a population of keratinocyte stem cells (KSC) that reside in the basal layer. During epidermal 
regeneration, KSC divide asymmetrically giving rise to more stem cells as well as committed progenitors. 
Committed progenitors exit the cell cycle before going on to differentiate to form the highly resilient cells that 
make up the outermost layer. It is thought that committed progenitors and KSC are differentially regulated 
therefore allowing for such different behaviors. Rnd3 is an atypical GTPase that is constitutively active and 
has been previously shown to regulate keratinocyte differentiation. However, the identification of the molecular 
mechanism is currently unknown. Here, it can be seen that the expression of Rnd3 is involved in regulating 
the stem/progenitor keratinocyte population. Using siRNA targeted against Rnd3 it can be seen that Rnd3 
depletion enriches for keratinocytes with a number ‘stem-like’ phenotypes. To further investigate how Rnd3 
may regulate the progenitor compartment a quantitative proteomics approach was used. Here, it can be seen 
that Rnd3 may be involved in the regulation of key proteins involved in regulating keratinocyte differentiation 
and self-renewal. 
 
P5 

Identification of β2-adrenoceptor-stimulated transglutaminase 2 substrates by SWATH-MS 
Falguni S Vyas1, Carl P Nelson1, David J Boocock2, Alan J Hargreaves1, John M Dickenson1 

1Interdisciplinary Biomedical Research Centre, Nottingham Trent University 
2John van Geest Cancer Research Centre, Nottingham Trent University 

 
The β2 adrenoceptor (β2-AR) is a member of the adrenoceptor family of G-protein-coupled receptors. β2-ARs 
are primarily Gs-linked receptors, leading to stimulation of adenylyl cyclase (AC) that catalyses the conversion 
of ATP into cAMP. This activates protein kinase A, which phosphorylates numerous downstream substrates. 
Transglutaminase-2 (TG2) is a multifunctional enzyme capable of mediating post-translational modifications 
of proteins (transamidation), intracellular signalling and has intrinsic kinase activity. In this study we aimed to 
determine whether TG2 is modulated by the β2-AR and if so, which substrates are affected by stimulating the 
receptor. Mitotic rat H9c2 cardiomyoblasts were subjected to the selective β2-AR agonist formoterol and TG2 
transamidase activity was measured. Formoterol induced a robust increase in TG2 activity. In order to identify 
TG2 substrates modulated by the β2-AR, H9c2 cells were labelled with biotin-X-cadaverine and following 
stimulation with formoterol labelled proteins were purified using CaptAvidin™-agarose affinity 
chromatography. Identification of TG2 substrates was performed using SWATH-MS and a number of protein 
substrates were found to be up/down-regulated upon stimulation of the β2-AR. This study highlights the use 
of SWATH-MS to uncover novel substrates of TG2 and also to evaluate the changes occurring in TG2 
substrates in response to GPCR stimulation. 
 
P6 

Modulation of transglutaminase-2 activity by protein kinases signalling through (PAC1)  
receptor in differentiated mouse N2a neuroblastoma cells 

Alanood S. Algarni1,2, Alan J. Hargreaves1 and John M. Dickenson1 

School of Science and Technology, 1Nottingham Trent University, Nottingham, UK 2Faculty of Pharmacy, 
Umm Al-Qura University, Makkah, Saudi Arabia 

 
Transglutaminase 2 (TG2) is a member of multifunctional family of functional related proteins. The activity of 
TG2 can also be modulated by PKA-dependent phosphorylation at Ser216. Pituitary adenylate cyclase 
activating polypeptide type 1 (PAC1) receptors are G-protein-coupled receptor, widely expressed in central 
and peripheral nervous system. The pituitary adenylate cyclase-activating polypeptide (PACAP) binds to PAC1 
receptor and promotes multiple signalling pathways including PKA, ERK1/2 and PLC, which mediate various 
neuronal functions via mechanism(s) that are not well understood. Since the PAC1 receptors are Gs-protein 
coupled and activate PKA signalling it is possible that these receptors regulate TG2. The aims of this study 
are to investigate the modulation of TG2 by PAC1 receptors in differentiated mouse N2a neuroblastoma cells 
and identify the possible signalling pathways involved. Total TG2 activity was determined by TG2-mediated 
biotin cadaverine incorporation. Western blot analysis was used to monitor the activation of protein kinases. 
PACAP-27 (PAC1 agonist) mediated increases in TG2 activity were abolished by the TG2 inhibitors Z-DON 
and R283 and by pharmacological inhibition of protein kinase A (KT 5720 and Rp-cAMPs), protein kinase C 



(Ro 31-8220), MEK1/2 (PD 98059). In summary, the results demonstrate that TG2 activity was stimulated by 
the PAC1 receptor in differentiated N2a cells by a multi protein kinase dependent pathway. 
 
P7 

Development of a method for the immunoaffinity extraction and LC-MS/MS analysis of insulin  
species from equine plasma and urine for doping control purposes 

Zoe Ridd, Simon Biddle, Polly Taylor and Pamela Hincks 
LGC and the British Horseracing Authority (BHA) 

 
Insulin is a polypeptide hormone produced in the pancreas which is released naturally as a response to 
elevated glucose levels. The administration of insulin can result in an increase in muscle glycogen whilst also 
contributing to muscle growth due to its action to inhibit protein breakdown; in this way it could be misused 
with the intention to enhance athletic performance. Within vertebrates the amino acid sequence of insulin is 
strongly conserved and hence non-equine insulin sources could potentially be clinically effective in the 
absence of equine insulin products. A method was developed to detect various forms of insulin in equine 
plasma and urine; this involved an immunoaffinity extraction using magnetic beads followed by analysis of the 
intact insulin by LC-MS/MS. Detection capabilities of at least 50 pg/ml (urine) and 200 pg/ml (plasma) were 
accomplished, with the method employed successfully in the analysis of samples from a horse administered 
an insulin product based on the human protein: Humulin-S.  
 
P8 

An Inducible Model of Epithelial to Mesenchymal Transition for Biomarker Discovery of  
Disease Progression in Prostate Cancer 

Sarah Wagner1, Graham R. Ball1, Clare Coveney1, Naomi Dunning-Foreman1, Sibylle Heidelberger2, 
Amanda Miles1, Nick Morrice2, A. Graham Pockley1, Robert Rees1, Stephen Tate3, Jayakumar 

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

3SCIEX, Concord, Canada 
 

Prostate cancer is the third most common cancer worldwide and 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 enabling cancer cells to spread is called epithelial to mesenchymal transition 
(EMT). Epithelial cells of the primary tumour change to a mesenchymal cell type, detach and disperse 
throughout the body via the bloodstream, where at a distant site they initiate the growth of secondary tumours. 
Here, we present the use of an inducible model of EMT for the discovery of potential biomarkers for prostate 
cancer metastasis. The highly epithelial clone P5B3 (derived from OPCT-1, a prostate cancer cell line derived 
from primary tumour), was stimulated with TGF-β. This lead to the development of a mesenchymal phenotype, 
and the transcriptomic and proteomic analysis of known EMT markers confirmed the induction of EMT. 10 
biological replicates of untreated and induced cells were analysed with a TripleTOF 6600 using quantitative 
SWATH-MSTM profiling and a total of 2103 proteins were quantified. Processing of the data using regression 
analysis lead to the selection of 28 proteins which were significantly differentially expressed. These proteins 
were then applied to artificial neural network (ANN) based network analysis. A subset of proteins was 
highlighted through this analysis, which seem to have a higher importance in the process of metastasis. The 
future work will focus in the verification and validation of the listed markers in clinical material. 
 
P9 

Subcritical Water Processing of Proteins: Amino acid side-chain modifications 
Thomas J. Powell1, Steve Bowra2 and Helen J. Cooper1 

1School of Biosciences, University of Birmingham 
2Department of Research and Development, Phytatec (UK) Ltd, Plas Gogerddan, Aberystwyth 

 
We have recently shown that sub-critical water (SCW) treatment of proteins may be used in sample preparation 
for proteomics experiments [1]. SCW provides an alternative to traditional methods of protein hydrolysis 
without the inclusion of expensive acids or enzymes. SCW treatment of proteins was shown to result in 
sequence coverages greater than or equal to that of trypsin; however, the percentage of peptide spectral 
matches (PSMs) for the samples treated with trypsin were consistently greater than for those treated with 
SCW. This observation suggests that, in addition to cleavage of the peptide bond, SCW treatment results in 
other hydrolysis products presumably due to degradation of the amino acid side chains. SCW hydrolysis was 
applied to two synthetic model peptides (comprising all common amino acid residues) with the aim of probing 
modifications induced via this method of hydrolysis. The peptides generated were analysed by direct infusion 
electrospray MS/MS and liquid chromatography (LC)MS/MS. Both collision induced dissociation and electron 
transfer dissociation were employed. The majority of peptide hydrolysis products were shown to be modified, 
with oxidation of cysteine and methionine residues being the most common modifications. 
 



1. Powell, T., S. Bowra, and H.J. Cooper, Subcritical Water Processing of Proteins: An Alternative to Enzymatic Digestion? 
Analytical Chemistry, 2016. 

 
P10 

Top-down LESA MS analysis of proteins sampled directly from Gram-positive and  
Gram-negative bacterial colonies 

Klaudia I. Kocurek1, Josephine Bunch2, Robin C. May1 and Helen J. Cooper1 
1School of Biosciences, University of Birmingham. 2National Physical Laboratory, Hampton Rd, Teddington, 

TW11 0LW 
 
Liquid extraction surface analysis (LESA) is a sampling technique relying on the diffusion of analytes from a 
sample surface through a liquid microjunction into a droplet of solvent. We have previously demonstrated the 
application of LESA mass spectrometry to the analysis of intact proteins from colonies of Escherichia coli K-
12 sampled directly from agar plates. Here, we present the application of LESA MS to the analysis of proteins 
in Gram-negative Pseudomonas aeruginosa and Gram-positive Staphylococcus aureus. 
The protein mass spectra generated from the different species were highly distinct, showing some potential 
for the technique to be used as a rapid identification tool. A range of 34 proteins, including cytosolic, 
periplasmic and DNA-associated proteins, were identified across all the samples using a top-down approach; 
17 of these have been directly observed for the first time. LESA MS was also applied to the investigation of an 
unknown species of Staphylococcus. De novo sequencing of one of the abundant protein ions yielded full 
coverage; the identified protein showed high sequence similarity to secreted peptides found in S. epidermidis 
and S. capitis. These results suggest that LESA MS could be used not only to study known bacterial species, 
but also to characterise unknown species. 
 
P11 

Plasma Proteomic Analysis of Intravenous Omega-3 Fatty Acid and Gemcitabine 
in Advanced Pancreatic Adenocarcinoma 

Franscois Runau, Ali Arshad, John Isherwood, Don Jones, Ashley Dennison 
Department of Hepatobiliary and Pancreatic Surgery, University Hospitals of Leicester, 

Gwendolen Road, Leicester 
 
Introduction: Intravenous omega-3 fatty acid (ω3-FA) in un-resectable advanced pancreatic adenocarcinoma 
(APC) patients receiving gemcitabine chemotherapy shows disease stabilisation and improved progression 
free survival. We performed plasma proteomics evaluating the effect of ω3-FA on APC. 
Method: Three patients with APC pre and post-treatment (three once-weekly administration of ω3-FA and 
gemcitabine) were analysed (n=6). Plasma was 99% immuno-depleted using Seppro IgY14+Supermix 
columns, reduced, alkylated and digested. Individual samples were labelled with TMT-6plex then combined 
for high-pH reverse-phase fractionation. 30 fractions were injected into a QExactive-Orbitrap LC-MS/MS in 
triplicate and analysed on Proteome Discoverer 2.0. Identified and quantified proteins with fold changes > 1 or 
< 1 were entered onto Protein Centre for gene ontology enrichment analysis (p <0.05, Bonferroni corrected). 
Results: 2886 proteins were identified. 125 proteins were significant markers of pancreatic cancer. CRP 
reduced by 73.9% in the post-treatment group validating the anti-inflammatory effects of ω3-FA. Gene ontology 
biological processes enrichment analysis showed upregulation of the immune system, apoptosis and 
epigenetic modifications. There was downregulation of the acute inflammatory response, VEGF production, 
and cancer signalling pathways. 
Conclusion: ω3-FA has anti-inflammatory and potentially direct anti-angiogenic and pro-apoptotic effect via 
direct mechanism on cancer signalling pathways in patients with APC.  
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Plasma is in many ways an ideal substrate for proteomic biomarker discovery; it is easily accessible and the 
plasma proteome encompasses proteins from tissues throughout the body. However, highly abundant plasma 
proteins such as Albumin and Immunoglobulins, which are present at concentrations in the mg/ml range, 
obscure lower abundant proteins which may be present at sub-picomolar concentrations. This often demands 
the use of highly expensive and time-consuming immunoaffinity methodologies to allow access to greater 
numbers of biomarker candidates. Two methodologies have been investigated to enable deeper coverage of 
the plasma proteome: Hydrophobic Interaction Chromatography (HIC) and Lipid Removal Adsorbent (LRA). 



Both utilise plasma proteins’ inherent hydrophobicity to fractionate or enrich proteins in plasma respectively. 
Experiments have been carried out to develop and evaluate the two methods, and their respective benefits 
and drawbacks have been contrasted and compared. 
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The transcription factor ELK-1 is associated with numerous cellular processes, notably cellular proliferation 
and differentiation. Following activation via mitogen-stimulated phosphorylation by the MEK/ERK cascade, 
ELK-1 forms a ternary complex with a dimer of Serum Response Factor (SRF). This complex targets the 
serum response element of immediate-early genes, such as CFOS and EGR1, mediating their transcriptional 
activation. 
Further to phosphorylation, ELK-1 is post-translationally covalently modified by both monoubiquitin and K48-
linked polyubiquitin chains. The latter are typically associated with 26S proteasomal degradation, whereas 
the former can mediate a range of non-degradative biological processes, including regulation of subcellular 
localisation. We sought to better understand the nature and functional significance of ubiquitination on ELK-
1. We have mapped sites of ubiquitination of ectopically expressed ELK-1 in HEK293T cells, screening for 
the signature di-glycine motif associated with ubiquitinated, tryptic peptides using an LTQ-Orbitrap Velos 
mass spectrometer.   
Our analyses reveal that lysine residues within the N-terminal DNA-binding Ets domain of ELK-1 are targets 
for both mono- and polyubiquitination, in both starved and mitogen-stimulated cells. These include residues 
that contact DNA, suggesting that mono-ubiquitination of ELK-1 may interfere with DNA binding and thus 
transcriptional activation. 
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Standing at the edge of 21st century, where modern pharmaceutical advancements have moved forward from 
simple small molecule chemical drugs to genomic medicines evolving the concept of personalized medicines, 
somewhere around 5000 years ago in India, a group of so called sages had already come up with a similar 
concept creating pharmaceutical wonders for centuries. It was the era of Ayurveda- which they explained to 
be the Science of Life, might hold a mystical appearance but now is understood to behold a grave 
contemplation of genomics and personalized medicines. They proposed a theory of Dosha and Prakriti- which 
could explain almost all physiological and pathological conditions of the body, including their occurrence and 
onset, even suggesting effective ways to alleviate or prevent the suffering, judging the congenital constitution 
of the patient’s body. It lost track towards modernization of the society but now is being re-contemplated to 
find track to this ancient advancement. This paper will focus upon some of this ancient knowledge and how 
modern drug development can be enriched by this age back scientific approach to deliver much safer but 
effective curative techniques to the human society. 
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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 for more than ten years, but it has not yet been conclusively determined. Deamidation 
(protein ageing modification) was shown as an important factor in accelerating the hIAPP aggregation, the 
deamidation rate and site(s) of hIAPP, however, have not fully addressed. Herein, ultrahigh resolution mass 
spectrometry (MS) has been applied in monitoring the formation of early oligomers of hIAPP. Electron capture 
dissociation (ECD) was applied in determining the early oligomers binding sites between normal hIAPP and 
mutant hIAPP units which contributed to the understanding of the aggregation mechanism. Furthermore, the 
relationship of aggregation and deamidation in hIAPP is determined by MS, transmission electron microscopy 
(TEM), and fluorescence spectrometry. From the result, it clearly shows deamidation is not essential for the 



early oligomer aggregation of hIAPP in an aqueous solution since the rate of deamidation is much slower than 
the rate of aggregation; however, the rate of aggregation is accelerated by seeding mutant hIAPP into 
incubated solutions. 
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Scorpion venoms contain a highly complex mixture of peptides proven to be bioactive componets. These 

peptides show a diverse variety of pharmaceutical properties for the treatment of many conditions, such as 

cardiovascular problems, drug dependence, chronic pain, diabetes and even tumors. Scorpion venom 

peptides are highly varied in structure, and although a range of DNA sequences are available in the literature, 

most of these gene sequences have not been independently corroborated, and only a few peptide sequences 

have been measured by mass spectrometry. These peptide sequences are generally known to be heavily 

modified and crosslinked with one or more disulphide bonds making tandem mass spectrometry and 

comparison with predicted sequences extremely challenging. De novo sequencing is the best method for such 

peptides. 

By utilizing the ultra-high resolution FT-ICR-MS, it is possible to obtain an in-depth study on the sequence and 

structural information of the peptide components present in the scorpion venoms.  

In this study, we have used tandem FTICR mass spectra to determine the sequence of these peptides. In 

addition to dialysis, reduction/alkylation chemistry was necessary to obtain interpretable fragment ion spectra. 

These data will be presented on the poster. 
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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 photoactivable organo-iridium anticancer drugs, interacting with model 

biomolecules. With careful assignments, the mechanism of actions of the iridium drug on the target cancer 

related components can be investigated and determined. Production of singlet oxygen was observed by the 

specific oxidised form of Tryptophan. This indicates the possibility of having multiple strategies of attacking 

cancerous cells, including the binding between metallodrugs and biomolecules, and the induction of oxidative 

stress by singlet oxygen. 
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Currently employed enhancement and detection techniques for blood and blood in fingermarks are not 

confirmatory due to targeting generic compound classes like proteins, and as such are not sufficiently specific 

and prone to false positives. In order to confidently determine whether a crime scene sample is in fact blood 



and more specifically human blood, an in solution bottom up proteomic approach targeting blood-specific 

proteins employing MALDI-MS has been presented previously with great success. 

This work has been developed further to devise a protocol for proteomic in situ analysis of bloodied fingermarks 

with MALDI-MS imaging, enabling the mapping of blood peptides to fingermark ridges and thus establishing a 

strong link between the suspect and the event of bloodshed. 

In order to achieve this, it was necessary to increase the trypsin concentration significantly compared to on 

tissue digests. 

Putative peptide identifications were made for signals originating from a number of different blood-specific 

proteins, including not only the most abundant blood proteins like haemoglobin, but also several other proteins 

(e.g. Complement C3 and Hemopexin). Preliminary LESA MS/MS data is also presented to confirm peptide 

identifications. 
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Progressive tissue fibrosis is involved in the development of chronic kidney disease (CKD) from its onset to 

end stage kidney failure. With the aim of performing a high sensitivity proteomic analysis of the candidate 

markers involved in the latest stages of CKD, a mice model of chronic nephropathy obtained by Unilateral 

Ureteric Obstruction (UUO) was employed. Twenty-one days UUO led to a strong accumulation of fibrotic 

tissue, which was reminiscent of the late stages of CKD, with clear expression of the differentiation marker α-

smooth muscle actin (α-SMA) and increased level of active transforming growth factor beta-1 (TGF-β1). 

Proteomic analysis of whole kidney lysates was performed by employing a quantitative SWATHTM-Mass 

spectrometry approach. 

Of the 2106 proteins quantified in the UUO proteome, 195 were identified as significantly upregulated in 

kidneys post UUO compared to sham operated control kidneys (confidence greater than 80%). Enriched Gene 

Ontology (GO) and PANTHER protein class annotation terms were associated with extracellular matrix (ECM) 

components, cytoskeletal organisation and cell adhesion, forming significant clusters of the UUO interactome 

(p≤0.05); proteins involved in inflammatory response and apoptosis, as well as in transcriptional regulation 

were also overexpressed post-UUO. The major KEGG and Panther pathways overrepresented in the UUO 

were associated with ECM-receptor interaction and integrin signaling, focal adhesion, cytoskeletal regulation 

by Rho GTPase and cytokine-mediated inflammatory response. In contrast, a large number of proteins (458) 

were identified as downregulated at 21-days post UUO (confidence greater than 80%). These were mainly 

related to cell metabolism, with a substantial number of proteins having an antioxidant role,  which may be 

consequent to augmented cell death in the late stages of CKD. 

In conclusion, we have analysed the kidney proteome in an established experimental model of CKD (mouse 

UUO), and quantified for the first time by SWATHTM-MS protein expression levels in kidneys post-UUO 

compared to sham-operated kidneys. This work may offer a valuable tool in studies of progressive kidney 

fibrosis based on the UUO model and beyond.  
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Introduction/Rationale  

3D cell culture systems have the potential to replace the use of live animals in many areas of research. A boost 

to their use would be given by clear demonstration of the ability to use MSI for multiplexed quantitative analysis 

of protein expression in them in response to treatment/disease/stressed conditions.  



Methods 

Calibration arrays were created using large scale cell culture to generate sectioned "cell plugs" of an 

osteosarcoma cell line which were spiked with a dilution series of peptides generated from a recombinant IMS-

TAG protein. and from a commercial peptide mixture. Both the array and a sectioned spheroid were 

subsequently coated with an isotopically labelled internal standard incorporated into the matrix and imaged on 

a Waters Synapt G2 in MALDI mode both with mobility on and off. Quantitative data was extracted using the 

Waters HDI 1.4 software and MSI Reader.  

Results  

The use of the cell plug arrays gave good calibration data and ion suppression was reduced compared to 

using standard spiked into cell homogenates. Comparison of calibration data from samples acquired with the 

mobility function enabled demonstrated an improvement in the linearity of response which we ascribe to the 

reduction in interference.  
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Purpose: To improve identification of intra- and inter-protein interactions though analysis of chemically 

crosslinked peptides. Methods: Different amine-reactive, homobifuctional crosslinkers including disuccinimidyl 

suberate (DSS), bis-sulfosuccinimidyl suberate (BS3), disuccinimidyl sulfoxide (DSSO)1 and disuccinimidyl 

dibutyric urea (i.e. NHS-BuUrBu-NHS)2 (Figure 1) were compared for protein crosslinking labeling efficiency 

and crosslinked peptide identification using MS2 and MS3 fragmentation methods. A Thermo Scientific™ 

Orbitrap™ Fusion Lumos™ Tribrid™ mass spectrometer was used for crosslinked peptides analysis. Data 

analysis was performed by Thermo Scientific™ Proteome Discoverer™ using a XlinkX3 software node. 

Results: For both DSSO and BuUrBu, we identified over 40 BSA inter-crosslinked peptides using MS2-MS3 

approach compared to less than 20 using MS2 CID for DSSO. We also compared these crosslinkers using an 

E. coli whole cell lysate. Our results show an increase number of identified peptides after crosslinking using 

the MS2-MS3 in combination with EThcD method compared to CID/EThcD MS2method. 
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Neurodegenerative diseases are characterised by progressive degeneration of selective neurons in the 
nervous system, but the underlying mechanisms involved in neuroprotection and neurodegeneration remain 
unclear. Dysfunction of the ubiquitin proteasome system (UPS) and macroautophagy, which are central to 
proteostasis, are linked to neurodegenerative disease. We previously created mice with cortical neuron-
specific 26S proteasome dysfunction to investigate the contribution of the UPS to neurodegeneration. In this 
study we have captured all ubiquitin chain linkage types using immobilized ubiquitin associated (UBA) domain 
from Ubiquilin 1 (UBQLN1) followed by analysis via liquid chromatography tandem mass spectrometry. 
Furthermore, di-gycine capture proteomics was used to validate and expand our studies. We previously 
showed accumulation of morphologically abnormal mitochondria following 26S proteasome dysfunction in 
cortical mouse brain neurons, which lead us to focus on the role of ubiquitinated proteins on mitochondria. In 
this study we identified a wide mitochondrial ubiquitome. Our study reveals novel insights into proteostasis in 
neurons that may be important in understanding neurodegenerative disease. 
 

  



 

 



  

 


