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Dear colleagues and friends, 

On behalf of the SRUK/CERU team it is our pleasure to welcome you to the 3rd 
International Symposium SRUK/CERU.  

As in previous years, this event is taking place not only to present our aims, recent 
achievements and future initiatives, but also to provide a forum for our members to 
share their work, experiences and scientific careers in the UK. In addition, and as 
part of our goals of promoting inter-centre collaboration and scientific exchange, 
researchers from different fields have been invited to discuss their findings with this 
international setting at the symposium. 

This year, we have the honour to have as keynote speaker Prof. Pedro Miguel 
Echenique, with his lecture "La sublime utilidad de la ciencia inútil”, which will focus 
on the benefits and advantages that research brings to society. 

Moreover, the roundtable, entitle: “How does the politic landscape affect your 
scientific career path?”, will give us the opportunity to discuss  the economical and 
political factors that can dramatically affect the career path of scientists. During this 
roundtable we will benefit from the advice of experts in this field such as Dr. Isabel 
de la Mata, Principal Advisor in the DG Health and Food Securtity (European 
Commission), Dr. Jim Smith, Deputy Chief Executive and Chief of Strategy. Medical 
Research Council (UK), and Marina Pilar Villegas Gracia, principal director of 
scientific and technical research (Spain). 

But this symposium offers you much more than this! It is the ideal opportunity to 
meet people, to establish new friendships and collaborations and to explore new 
directions in your research field. Many distinguished international scientists and 
researchers will take part in this third edition of the symposium. The papers 
presented in the oral sessions and posters describe state-of-the-art science and 
technology. 

We would like to thank our sponsors for their generous support as well as I would 
like to show my gratitude to the members of the Organizing Committee. Your 
dedication and hard work have made this event an unmissable day for all SRUK 
members.   

We hope you enjoy the symposium and that your interaction with colleagues from 
many different countries will stimulate a creative exchange of ideas and will be 
personally rewarding. 

      
 
 
   María Hernández     Eduardo Oliver 
   President of SRUK     Chair of Organizing Committee 

Greetings and General Information 



 

 

Where to go 

The symposium, sponsors exhibition stands and delegate posters will be held in the 
Orchid room at Hotel ibis London Euston St Pancras, London. Lunch and 
refreshments will also be served in the Orchid room.  

Dinner and social 

The dinner will take place at Hotel Ibis Restaurant at 19.30 h. This social event will 
provide an excellent opportunity to network with fellow researchers and 
professionals in a vibrant and relaxing atmosphere, while enjoying a fine-dining 
experience. 

Communication awards 

The Best Poster and Best Oral Presentation Awards will be selected by the 
participants of the symposium. Delegates will have the opportunity to vote for the 
best poster throughout the day and for the best oral presentation after 18.00.  
These awards will recognise the quality and impact of the presented work and aim 
to encourage presenters to continue promoting knowledge and advances in the 
different fields of science. Winners will receive their prizes at the closing 
presentation. 

Name badges 

Delegates are asked to wear the name badges at all time while at the conference 
site. If you lose your badge, a new one can be obtained against proof or your 
original registration at the registration desk. 
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Invited Speakers 

Pedro Miguel Echenique,  

President of the Donostia International Physics Center 
(DIPC) 
 
Prof. Echenique is Professor of Condensed Matter 
Physics at the University of the Basque Country (UPV / 
EHU) and President of the Donostia International 
Physics Center (DIPC). In 1998, he was awarded with the 
Max Planck Prize in Physics, gaining also the Prince of 
Asturias Award for Technical and Scientific Research in 
the same year. This prize was awarded thanks to his 

contribution and scientist advances in the theoretical prediction of electronic states 
image on the surface of solids. He has also made significant contributions in the 
field of ion-matter interactions and electron energy loss in electronics and tunneling 
microscopy. He was the first director of the Department of Education of the Basque 
Government. Foreign member of the Royal Academy of Sciences, Letters and Fine 
Arts of Belgium, and Fellow of the American Physical Society and the American 
Society for the Advancement of Science. In addition, he is President of Honor of 
Jakiunde and since 2012, chairs the jury for the Prince of Asturias Award for 
Technical and Scientific Research. 

 

 

Isabel de la Mata 

Principal Adviser of Deputy Director General for 
Health, European Commission 
 
Dr. Isabel de la Mata was born in Bilbao (Spain). She 
graduated in Medicine at the University of Basque 
Country in 1983 and holds post-graduate degrees from 
the University of Leuven and Paris VI. She is specialist in 

Preventive Medicine and Public Health. She worked at the Ministry of Health of 
Spain and at the Regional Departments of Health in the Basque Country and in 
Madrid. She has an experience working with International Organisations, such as 
the WHO, Pan American Health Organisation and Inter-American Development 
Bank. From 2004 until February 2008 she worked at the Permanent Representation 
of Spain to the EU. Since March 2008 she is the Principal Adviser of Deputy Director 
General for Health, at the Directorate-General for Health and Food Safety of the 
European Commission. 
 
 
 



 

 

 

Invited Speakers 

Jim Smith 

Deputy Chief Executive and Chief of Strategy of the 
Medical Research Council 
 
Prof. Jim Smith is a group leader and Director of 
Research at the Francis Crick Institute, and he also 
serves as Deputy CEO and Chief of Strategy of the 
Medical Research Council. His first degree was obtained 
from the University of Cambridge, and he did his PhD at 
the Middlesex Hospital Medical School. After two years 
at Harvard Medical School he returned to the UK to 

work at the Imperial Cancer Research Fund. Jim established his own research group 
at NIMR as a tenure-track researcher in 1984 and was awarded tenure in 1988. He 
received was awarded, among other honours, the EMBO Medal in 1993, in which 
year he was also elected to the Fellowship of the Royal Society. In 2000 Jim Smith 
became Director of the Gurdon Institute. He served variously as Director of 
Research of the Francis Crick Institute and as a Trustee of the Crick, and is now 
Director of Research at the Crick and Deputy CEO and Chief of Strategy at the 
Medical Research Council. 
 
 

 
 Marina Pilar Villegas Gracia 

General Director of Scientific and Technical Research, 
Ministry of Economy and Competitiveness, Spain 
 
Dr Marina Villegas was born in Madrid. She has a PhD in 
chemistry from the Autonomous University of Madrid 
and belongs to the scale of scientific researchers of 
public research organisms. After working several years in 
the Spanish National Research Council (CSIC), where he 
was deputy director of the Institute of Ceramics and 

Glass, and director of the Department of Postgraduate and Specialization of the 
CSIC. She was incorporated in April 2012 to the Ministry of Economy and 
Competitiveness as Deputy Director General for Research Projects. She is author of 
more than 100 scientific publications and has directed a dozen competitive projects 
and contracts with industry and participated in another forty. She is the author of 
five patents, two of them licensed to companies. 

 



 

 

 

Programme 

 Saturday, 4th July 2015 

9:30 – 10:00 Registration and Welcome Reception 

10:00 - 11:00 Annual General Meeting (only for members) 

11:00 - 11:15 3rd Symposium Opening Ceremony 

11:15 – 12:15 Block 1 of short presentations: Biomedical and Social Sciences 
(from selected Abstract) 

 Chair: Dr Alejandra Tomas, Imperial College London, UK 

“Gene expression and epigenetic regulation by inflammatory 
mediators in neurogenesis” 
Dr Francisco Molina-Holgado, University of Roehampton 

“In vivo reprogramming to pluripotency enhances regeneration and 
functional rehabilitation of injured”  
Ms Irene de Lazaro, University of Manchester 

“Intravenous AAV9 delivery of IGF-1Ea propeptide improves post-
infarct cardiac recovery”  
Mr Enrique Gallego Colon, Imperial College London 

“LINE1s, or why your junk repetitive DNA matters” 
Dr Lorenzo de la Rica, Queen Mary University of London 

“Servitization in the pharmaceutical industry” 
Mr. Javier Morales Mediano, University of West London 

12:15 – 12:30 Coffee Break and Poster Session 

12:30 – 13:30 Keynote lecturer 

“The Sublime Usefulness of Useless Science”* 

Prof. Pedro Miguel Echenique, President of the Donostia International 

Physics Centre (DIPC) 

*[This lecture will be delivered in Spanish: “La Sublime Utilidad de la Ciencia Inútil“] 

13:30 – 14:30 Buffet lunch and Poster Session 

14:30 – 14:45  “P3: using fundamental plant & soil biology to address real-world 
problems in agriculture ” 

Dr Estrella Luna, Animal and Plant Sciences Department, The University 
of Sheffield   

Sponsored by P3 Plant Production and Protection  

14:45 – 15:00  “Support to the Spanish Scientific Community Abroad from FECYT ” 

Ms Cristina Gracia, International Project Manager, Spanish Foundation 
for Science and Technology (FECYT)  

Sponsored by FECYT 



 

 

 

Programme 

 

Saturday, 4th July 2015 

15:00 – 16:30  

  

Roundtable: How does the politic landscape affect your scientific 

career path? 

 Chair: Dr Silvia Corrochano, Medical Research Council, UK 

Dr. Isabel de la Mata, Principal Advisor in the DG Health and Food 
Security, European Commission 

Professor Jim Smith, Deputy Chief Executive and Chief of Strategy. 
Medical Research Council, UK 

Dr. Marina Pilar Villegas García, General Director of Scientific and 
Technical Research, Ministry of Economy and Competitiveness, Spain 

16:30 – 17:00 Coffee Break and Poster Session 

17:00 – 18:00 Block 2 of short presentations: Miscellaneous  
(from selected Abstract) 

Chair: Dr Francisco Florez, Kingston University, UK 

“Multivariate signal processing of brain activity”  
Dr Javier Escudero, University of Edinburgh 

“Eye gaze and face gestures monitoring for Alzheimer detection” 
Mr Juan Manuel Fernandez Montenegro, Kingston University 

“The use of the Vadose Zone Experimental Setup as an innovative in 
situ characterization method for the vadose zone”  

Ms Natalia Fernández de Vera, Université de Liège 

“Microbial diversity and biotechnological potential of the forefront 
and sediment of Svínafellsjókull glacier (Iceland)” 
Mr Mario Toubes-Rodrigo, Manchester Metropolitan University 

“Polonium evaporation from liquid lead-bismuth nuclear coolant”  
Mr Borja Gonzalez Prieto, The Belgian Nuclear Research Centre  

18:00 – 18:15 

  

SRUK/CERU Travel Grant Award Session 

Chair: Dr Maria Hernandez-Fuentes, SRUK 

18:15 – 18:30 Honorary Member Ceremony 

18:30 – 18:45 Closing Remarks  

Dr Eduardo Oliver, SRUK 

19:30 Dinner and Social at Hotel Ibis Restaurant 



 

 

 

Organizing Committee 

 

Dr Eduardo Oliver (Chair) 

Vice-president of Spanish Researchers in the United Kingdom (SRUK/

CERU). Research Associate, Imperial College London 

Dr Ruth Garcia de la Calle 

Postdoctoral Fellow, CL:AIRE 

Dr Francisco Flórez-Revuelta 

Senior Researcher, Kingston University 

Dr Esther Tejeda-Montes 

Postdoctoral Research Assistant, Queen Mary University of London 

Miss Ana Peña Gallego 

Biologist, Sheffield 

Dr Silvia Corrochano 

Postdoc MRC, Harwell – Oxford 

Dr Estrella Luna Diez 

Postdoctoral researcher, University of Sheffield 

Miss Judit García González 

Biotechnologist, London 

Dr Alejandra Tomás 

MRC Fellow, Imperial College London 

Dr Isabel Palacios 

Fellow Johns College, Cambridge 

Organizing Committee 



 

 

 

Scientific Committee 

Virgina Arechavala-Gomez 

Biomedicine Group Leader, Miguel Servet Fellow. BioCruces Health Research 

Institute, Barakaldo, Spain  

Cristina Delgado 

Biomedicine/Enviromental SciencesScientific consultant. Protein pharmaceuticals 

Julia Herrero Albillos 

PhysicsProfesora/Lecturer. Centro Universitario de la Defensa. Zaragoza 

Alex Gonzalez-Agüero 

Biomedicine Lecturer in Exercise Physiology, Aberystwyth University, Wales, UK 

Francisco A. Gonzalez Redondo 

Mathematics/Humanities Profesor Titular de Universidad, Senior Lecturer. 

Universidad Complutense de Madrid 

Francisco Flórez-Revuelta 

Computer Sciences and EngineeringSenior Researcher, Kingston University, UK 

Gloria Lopez-Castejon 

Biomedicine Sir Henry Dale Research Fellow, MCCIR, University of Manchester 

Irene Lopez de Vallejo 

Sociology/Architecture/Information and Communications Technology Senior 

Partnerships Manager. Connected Digital Economy Catapult. London 

Teresa Nieves Chinchilla 

Physics Research Associate. IACS/CUA, GSFC/NASA. USA 

Angel Rivera 

Biomedicine Research Associate. CIB-CSIC. Madrid 

Patricia Sancho 

Biomedicine Lecturer. Barts Cancer Institute. London 

Jose Zalabardo 

Humanities Professor and Head of Department. Philosophy Department. University 

College London 

SRUK Scientific Committee Coordinator: Maria Jimenez-Sanchez 

Research Associate. University of Cambridge, and SRUK/CERU Roving Director 

Scientific Committee 



 

 

 

Abstracts 

Gene expression and epigenetic regulation by inflammatory mediators in 

neurogenesis 

Balbir Singh Josen1, Eduardo Molina-Holgado2, Emmanuel Pinteaux3 and Francisco 

Molina-Holgado1 

1University of Roehampton, London SW15 4JD (UK). 2Hospital Nacional de 

Paraplejicos (SESCAM), 45071 Toledo (SPAIN). 3University of Manchester, 

Manchester M13 9PT (UK). 

An emerging concept in the field of stem cell biology is that neuroimmune 

networks contribute to the maintenance of neurogenesis. Here we show that 

interleukin-1 beta (IL-1β) signalling pathway has a key role in regulating the fate of 

neural stem cells (NSC). For this purpose, we have researched the effects of IL-1β 

gene knock-down in the cell cycle regulation in NSC as well as the effects of IL-1 

receptor antagonist (IL-1RA), an endogenous antagonist for the actions of IL-1β in 

the brain. NSC cultures were prepared from the cortex of embryonic C57BL6/J mice 

(wild type, WT) or IL-1β knock-out (KO) mice. To evaluate the role of the IL-1β gene 

on NSC proliferation, the expression of the mitotic marker phospho-Histone H3 

(PH3) and BrdU incorporation were assessed. DNA cell cycle analysis of NSC was 

performed using flow cytometry (FACS). Gene expression levels in NSC from WT or 

IL-1β KO were determined by microarray analysis (Affymetrix). Furthermore we 

investigate the epigenetic control of neurogenesis by the IL-1 signalling pathway 

(Epigentek). Cells expressing PH3 or BrdU incorporation increased in NSC from IL-1β 

KO mice compared to their WT counterparts. The addition of recombinant murine 

(rm) IL-1β R&D Systems), blocked the above effects. Interestingly, there was no 

difference in the percentage of nestin positive cells between NSC from WT and IL-

1β KO. In both NSC from WT or IL-1β KO proliferation rate was significantly 

increased after exposure to rmIL-1RA (R&D Systems). Using specific IL-1β 

neutralizing antibodies (R&D Systems), we demonstrate that IL-1 signalling is critical 

for the differentiation of NSC. DNA cell cycle analysis showed an increase in the 

percentage of cells in S/G2/M phases in NSC from IL-1β KO. In addition, our results 

suggest a decrease of G0/G1 phases in NSC from IL-1β KO compared to their WT 

counterparts. Microarray-based gene expression analysis of NSC from IL-1β KO 

identified a set of novel candidate genes being up regulated or down regulated 

relative to NSC from WT. These genes are specifically involved in the metaphase 

checkpoint, chromosome condensation in prometaphase, and in the anaphase 



 

 

 

Abstracts 

promoting complex (APC) in the cell cycle regulation. Finally, we determined that 

basal DNA methyltransferase (DNMT) activity in the NSC from IL-1β KO was higher 

(by approx. 22%) compared to that of NSC from WT. Curiously, rmIL-1Ra in NSC 

from IL-1β KO caused a significant decrease in DNMT activity (by approx. 61%). Our 

results suggest that IL-1RA is a potent signal that induces NSC proliferation and 

migration independently of IL-1β. These data reveal an unexpected role for this 

signalling pathway in neurogenesis, which might have important implications for 

brain repair. 

from IL-1β KO caused a significant decrease in DNMT activity (by approx. 61%). Our 

results suggest that IL-1RA is a potent signal that induces NSC proliferation and 

migration independently of IL-1β. These data reveal an unexpected role for this 

signalling pathway in neurogenesis, which might have important implications for 

brain repair. 
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In vivo reprogramming to pluripotency enhances regeneration and functional 

rehabilitation of injured skeletal muscle 

Irene de Lázaro1,2, Açelya Yilmazer2, Yein Nam1 and Kostas Kostarelos1,2  

1Nanomedicine Lab, Centre for Tissue Injury and Repair, Faculty of Medical and 

Human Sciences, University of Manchester, Manchester, United Kingdom; 2UCL 

School of Pharmacy, Faculty of Life Sciences, University College London, London, 

United Kingdom. 

The differentiated status of somatic cells can be reverted to pluripotency in vivo by 

forced expression of reprogramming factors, in spite of the pro-differentiation 

signals present in the tissue microenvironment. While sustained and ubiquitous 

expression of such factors leads to tumorigenesis, strategies that rely on transient 

in vivo reprogramming have shown to induce pluripotency and proliferation only 

temporarily, in complete absence of teratoma formation. Here, we hypothesized 

that such an approach may also enhance the regeneration capability of the 

mammalian skeletal muscle after injury. Intramuscular administration of plasmid 

DNA encoding reprogramming factors in healthy mouse gastrocnemius muscle 

triggered the upregulation of pluripotency genes (Nanog, Ecat1 and Rex1) and a 

marker of myogenic progenitors (Pax3). Clusters of mononucleated cells expressing 

pluripotency markers appeared among the myofibers, proliferated transiently and 

eventually fused to neighbouring myofibers, without forming teratomas. Nanog 

was also upregulated in the mouse gastrocnemius when reprogramming factors 

were administered 7 days after surgical laceration of its medial head. The in vivo 

reprogrammed tissues showed signs of enhanced regeneration, including the 

abundance of centronucleated myofibers, reduction of the fibrotic scar in the 

injured site and improvement in the recovery of muscle force compared to 

controls. In conclusion, we show here that reprogramming somatic cells to 

pluripotency in vivo leads to transient cell proliferation followed by re-integration 

of the reprogrammed cells within the tissue in the absence of tumorigenesis but, 

more importantly, that such strategy enhances regeneration and improves 

functional recovery of injured skeletal muscle. 

 

 



 

 

Intravenous AAV9 delivery of IGF-1Ea propeptide improves post-infarct cardiac 

recovery 

Enrique Gallego Colon, Nadia Rosenthal and Enrique Lara-Pezzi.  

Imperial College London National Heart and Lung Institute. Faculty of Medicine. 

The escalating incidence of acute cardiovascular disease leading to heart failure 

underscores the increasingly urgent need for improved therapeutic strategies to 

limit cardiac tissue damage and improve functional outcomes in a translational 

settings. Insulin Growth factor splicing variant 4 (IGF‐1Ea) is a powerful enhancer of 

cardiac muscle growth and regeneration, also blocking age‐related atrophy and 

beneficial in multiple skeletal muscle diseases. These therapeutic potential of IGF1-

Ea compared to other isoforms or the mature form mainly relies on its ability to act 

locally in the area of administration. This Study examines the efficient gene transfer 

of IGF--‐1Ea to the heart and the effects of IGF--‐1Ea Gene delivery on adverse 

ventricular remodelling after ischemia/reperfusion using a cardiotropic adeno-

associated viral vector (AAV9) carrying the IGF--‐1Ea gene. Four Groups of mice 

underwent ischemia (I/R) For 45 Min followed by reperfusion as a model of 

myocardial infarction. One group I/R Without treatment was used as a control and 

the remaining groups the AAV9 Treatment as follows: one group received 3.5x1011 

GC AAV9.GFP as a control and then for the IGF1Ea Gene transfer, two different viral 

titers were tested, 3.5x1010 GC And 3.5x1011 GC Of AAV9.IGF1Ea. The AAV9 gene 

transfer was performed 5 Hours after the surgery by intra-femoral injection and left 

ventricular remodelling of the heart was assessed in all four groups, 28 Days after 

injection. The AAV9.IGF1Ea treatment improved global left ventricular function and 

LV Remodelling by improved wall motion and thickness. The present study 

demonstrates that AAV9. IGF1Ea Gene therapy is a potential therapeutic clinical 

approach to prevent the adverse ventricular remodelling after myocardial infarct. 

Abstracts 



 

 

LINE1s, or why your junk repetitive DNA matters 

Lorenzo de la Rica, Miguel R. Branco,  

Blizard Institute, Queen Mary University of London 

LINE-1s (L1s) are retrotransposable elements that have been implicated in several 

pathological and physiological processes. They are repetitive elements that belong 

to what used to be called “junk DNA”. Recent discoveries made by big collaborative 

consortia such as ENCODE proved that definition to be wrong, as they are 

implicated in genome regulation, evolution and structure. In the present work I will 

introduce the concept of repetitive mobile DNA, and I will show that the DNA of all 

cells in a human body is not equal. During some periods of our development these 

jumping genes are expanded, and some of them successfully copy themselves from 

one region of the genome to another. Our cells then, diverge depending on where 

the transposable element landed. This process is particularly active during 

embryonic development, and remains active as adults in the brain, and in the 

immune system. Coincidence or not, this two tissues (neural and immune) require 

huge cellular diversity, and have helped Homo sapiens to be successful as specie. 

Links of the importance of repetitive elements for genome evolution and cell 

diversification will be shown. Finally, I will summarize the current research we are 

doing linking a group of epigenetic modifiers (TET enzymes) that oxidize 5-

methylcytosine into 5- hydroxymethylcytosine, with the expression pattern of 

LINE1s observed during embryonic development. 
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Servitization in the pharmaceutical industry 

Ruizalba, J.; Soares, A.; Morales, J .Claude  

Littner Business School, University of West London 

This presentation focuses on servitization as an instrument to simultaneously create 

long term relationships with customers and entry barriers to competitors. By 

providing a combination of enhanced features to their customers, companies try to 

go beyond the core services strictly expected from them and establish stronger 

bonds with their customers, increasing switching costs and making it harder for 

competitors to reclaim competitive advantage. An empirical research has been 

conducted to compare the Spanish and the Portuguese pharmaceutical wholesaling 

industry. The sample included 20 pharmaceutical cooperatives, operating as 

wholesalers, with a total turnover of approximately 1.5 billion euros. In both 

countries, cooperatives, which were established per region (with varying numbers 

of member pharmacies), liaise with laboratories and supply the whole market. The 

complex network of relationships generated by this business model means that 

pharmacy stores and cooperatives need to compete but also to cooperate in order 

to sustain and retain customers. The recent establishment of second degree 

cooperatives generates new perspectives to this co-opetitive framework. This 

presentation also focuses on the level of establishment of co-opetitive 

relationships, that is, relationships in which suppliers simultaneously compete and 

cooperate to achieve common goals.  

This research identifies a portfolio of new services that have recently been 

developed throughout the industry. We also analyse which of these services are 

seen by pharmaceutical cooperatives as key drivers to create stronger bonds with 

customers and consolidate a competitive advantage. Some recommendations are 

made regarding the evolution and trends of the pharmaceutical industry. 

Abstracts 



 

 

Multivariate signal processing of brain activity 

Javier Escudero 

School of Engineering, University of Edinburgh 

This submission summarises two recent pieces of work on Graph Theory and Tensor 

Factorisations for the multivariate analysis of electrophysiological brain activity. The 

electroencephalogram (EEG) offers an excellent opportunity to study the brain 

activity directly and non-invasively with high temporal resolution. EEG signals have 

been processed with univariate methods to characterise brain activity in multiple 

conditions. However, by focusing on single signals and not inspecting the 

interactions between them, univariate analyses cannot reveal deficiencies in 

synchronisation, thus missing this key aspect of brain activity. In contrast, 

multivariate signal processing approaches such as Graph Theory are able to make 

sense of the brain activity as a whole. However, one usually needs to set up 

subjective thresholds in the analysis process. To address this problem, we have 

recently developed a new threshold, called “cluster-span threshold” (CST), to 

balance the levels of integration and segregation in brain graphs. Preliminary results 

suggest that the CST may provide a sensitive and objective method for setting a 

threshold on weighted, complete graphs, which may prove influential on the future 

of functional brain connectivity research. Another promising framework for the 

multivariate analysis of brain activity is the one of Tensor Factorisations, which 

enable the data-driven exploration of patterns in brain activity across different 

spatial regions, temporal scales, spectral bands, and experimental settings or 

subjects. In recent work, we have shown that Tensor Factorisation are useful to 

represent electrophysiological brain data efficiently and that the patterns obtained 

from the factorisation differ between people with and without Alzheimer’s disease. 

Abstracts 



 

 

Eye gaze and face gestures monitoring for Alzheimer detection 

Juan Manuel Fernandez Montenegro and Vasileios Argyriou 

Several methods has been proposed for Alzheimer early detection that in 

combination with new Human Computer Interaction (HCI) systems allow the state 

of the art to tend to more accurate, low cost, non-invasive methods. These 

methods are focused on detecting the impairments derived from Alzheimer such as 

memory, visuospatial and executive functions and visual processes decline. Our 

work is based on testing the patient’s memory and cognitive abilities through visual 

stimulus capturing facial and eye movements using tracking devices; and depth and 

RGB cameras. Different eye movements, such as saccades and fixations, have been 

proved to highlight Alzheimer impairments during specific tasks. In this work a 

machine learning approach is considered to study healthy people’s eye and facial 

response to different images in order to create a model that will allow early 

detection of Alzheimer separating healthy and non-healthy patients. 

Abstracts 



 

 

The use of the Vadose Zone Experimental Setup as an innovative in situ 

characterization method for the vadose zone 

Natalia Fernández de Vera1, Jean Beaujean2, Pierre Jamin1, Vivien Hakoun1, Frédéric 

Nguyen2, Ofer Dahan3 and Serge Brouyère1.. 

1 Department Hydrogeology and Environmental Geology, University of Liège, 

Belgium 

2Department of Applied Geophysics, University of Liège, Belgium 
3 Zuckerberg Institute for Water Research, Ben-Gurion University of the Negev, Israel 

The development of protection and remediation plans for contaminated soil and 

groundwater require a detailed understanding of the transport of pollutants in the 

subsurface. However, such understanding is affected by the lack of spatial and 

temporal coverage provided by the current in situ characterization technologies.  

A new system has been developed in order to overcome such limitations. The 

vadose zone experimental setup is a new development combining cross-hole 

geophysics and the Vadose Zone Monitoring System (VMS).  

In cross-hole geophysics, an injection of an electrical current using electrodes 

installed in vertical boreholes is triggered. From measured potential differences, 

spatial patterns related with subsurface heterogeneities, water content and solute 

concentrations are inferred. The VMS allows continuous measurements of water 

content at different depths of the vadose zone, as well as water sampling. The 

system is formed by a flexible sleeve containing monitoring units along its depth 

which is installed in a slanted borehole. 

The system was installed at a former industrial site in Belgium, where soil and 

groundwater are contaminated with BTEX, PAH, and heavy metals. Two VMS were 

installed in two slanted boreholes on site, together with four vertical boreholes 

containing electrodes for geophysical measurements. The site was initially 

monitored under natural recharge conditions. Subsequently, an infiltration 

experiment was carried out. Results show the reaction of the vadose zone to 

rainfall and tracer infiltration, as well as chemical evolution of soil water with depth 

and infiltration. 

Abstracts 



 

 

Microbial diversity and biotechnological potential of the fore-front and sediment 

of Svínafellsjókull glacier (Iceland) 

Mario Toubes-Rodrigo, David Elliott, Simon Cook and Robin Sen 

Glaciers occupy around an 11% of Earth’s land surface, but until 1995 were thought 

to be devoid of life. Early analysis of geo-chemical indicators led to a first microbial 

characterisation of glacier ecosystems in the late 90’s. The extreme conditions of 

these environments, characterized by their low temperatures and water availability, 

harbour microbiota consisting of psychrophilic and psychrotolerant organisms that 

possess a full arsenal of adaptations to these conditions. Cultivable psychro-philic/-

tolerant microbes are attractive for industrial development of sustainable low-

temperature biotechnological applications. Moreover, microbes from extreme 

environments are known to produce a variety of molecules (enzymes, e.g. lipases 

for industrial detergents, and metabolites, e.g. antibiotics) which differ from those 

produced by “normal” mesophilic organisms. Glacier samples representing different 

potential niches from surface and basal ice, supra-glacial lake/melt water and fore-

front moraine collected in 2012 from Svínafellsjökull, Iceland, were subjected to 

successful culture over 18 months at 10°C. Downstream processing was performed 

to analyse the carbon sources pattern usage of the cultivable community, using 

Biolog Eco-plate technology and traditional microbiology methods, with polymeric 

carbon sources. Cultivable bacterial 16S sequence-based identification is being 

implemented and data will be presented and discussed in relation to potential 

ecological roles and biotechnological application.  Growth in liquid media using 

optical density was monitored at different temperatures, observing growth at the 

4oC and 25oC, whereas a patent inhibition when reaching 37oC. Additionally, 

different NaCl concentration was tested (0-5%). Our data disagree with previous 

evidences, showing that cold-adapted microbes are not able to grow over 2% NaCl. 

Abstracts 



 

 

Polonium evaporation from liquid lead-bismuth nuclear coolant 

Borja Gonzalez Prieto 1, 2, Jun Lim 1, Kris Rosseel 1, Johan Martens 2, Jörg Neuhausen 
3 and Alexander Aerts 1 

1 Belgium Nuclear Research Centre, SCK•CEN, Mol, Belgium. 2 Centre for Surface 

Chemistry and Catalysis, KU Leuven, Leuven, Belgium. 3 Laboratory for Radio- and 

Environmental Chemistry, Paul Scherrer Institute, Villigen PSI, CH-5232 Villigen 

The necessity of a solution to dispose the radioactive waste has led to the 

development of accelerator-driven systems which could transmute this waste to 

shorter-lived species. One of the most prominent projects worldwide is MYRRHA 

(Multi-purpose hYbrid Research Reactor for High-tech Applications) currently under 

development at the Belgian Nuclear Research Centre (SCK-CEN). 

MYRRHA consists of a subcritical core coupled to a proton accelerator and cooled 

by lead-bismuth eutectic (LBE). The use of LBE as coolant presents certain 

challenges. One important concern arises from the formation of large quantities of 

210Po due to the neutron capture reaction with Bi. Owing to its elevated 

radiotoxicity and propensity to evaporate, 210Po is critical to safety, thus requiring 

an accurate understanding of its evaporation from LBE for the design and licensing 

of MYRRHA. 

Po evaporation from LBE at temperatures between 600 and 1000 °C is well 

understood thanks to extensive research [1-4]. In the operating temperature range 

of MYRRHA (200-400 °C) the evaporation behavior of Po from LBE is however more 

complex than anticipated from the high-temperature investigations [5, 6]. 

Under these conditions we found that two characteristics are controlling the 

increased evaporation of Po from LBE. 

First, the oxygen content in the LBE strongly affects Po evaporation as shown in 

time-dependent Po evaporation experiments with fast but transient releases of Po. 

Secondly, we found that Po release was enhanced in moist and reducing 

atmospheres. Importantly, the volatility of the formed Po species also increased in 

the presence of water vapor in inert gas. 
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Genome-wide association identifies a new susceptibility locus at 2q13 associated 

with clinical vertebral fractures in post-menopausal women  

N Alonso1 and SH Ralston1 for the Clinical Vertebral Fracture Consortium 

1 Rheumatic Diseases Unit, CGEM, IGMM, University of Edinburgh, Edinburgh, UK  

Clinical vertebral fractures (CVF) are a serious complication of osteoporosis. They 

are associated with back pain, kyphosis, height loss, cardiorespiratory compromise 

and increased mortality. Genetic factors play an important role in regulating bone 

mineral density (BMD) and susceptibility to non-vertebral fractures, but there is 

little information on the genetic determinants of CVF. Here we report the results of 

a genome wide association study to identify loci that predispose to CVF, involving 

1573 postmenopausal female CVF cases (from 10 centres in Europe and Australia) 

and 4414 controls, matched for region and gender. Genotyping was performed 

using the Illumina OmniX array and standard quality control measures were 

applied. Each cohort was analysed separately and results were combined using 

inverse-variance meta-analysis. Replication was sought in 634 CVF cases and 2150 

controls. We identified seven loci suggestively associated with CVF (p-

values=7.92x10-5 – 7.86x10-7) and one locus on chromosome 2q13 significantly 

associated with CVF (p=1.33x10-8, OR=1.7 [95%CI 1.45-2.13]). The loci are distinct 

from those previously identified as genetic risk factors for osteoporosis. We went 

on to study mRNA expression of candidate genes in the 2q13 locus in transiliac 

bone biopsies from normal and osteoporotic women. Four genes showed reduced 

levels of expression in osteoporotic patients (ANAPC1, SLC20A1, TMEM87B, ZC3H6) 

and two showed increased expression (MERTK, ZC3H8). This study has cast new 

light on the genetic architecture of CVF and identified a novel variant has one of the 

largest effect sizes ever detected for fracture risk. Further studies are in progress to 

identify the causal variants. 
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The role of Nav1.7 in the development of burn injury-associated pain  

J.V. Torres-Perez, C. Bantel, I. Nagy 

Imperial College London 

Controlling pain in burn injury patients, which is one of the most excruciating pain 

sensations that can be experienced, is still a major clinical challenge. Our aim was to 

find out whether blocking Nav1.7 channels is able to reduce nociceptive processing. 

Experiments were performed in accordance with the requirements of the Animals 

(Scientific Procedures) Act 1986 (UK) Amendment Regulations 2012 (SI 2012/3039) 

and adhered to the guidelines of the Committee for Research and Ethical Issues of 

IASP published in Pain, 16 (1983) 109- 110. One of the hind paws of urethane-

anaesthetised Sprague-Dawley adult male rats was immersed into 60oC water for 2 

minutes to induce a partial thickness second degree scalding type burn injury. The 

Nav1.7 blocker, ProTx-II, was injected (0.1 mg/Kg; i.p.) 15 minutes before or after 

the burn injury. Morphine (3 mg/Kg; i.p.) was use as positive control. Following 

various survival times up to 3 hours, rats were perfused with 4% paraformaldehyde 

and the L4-5 spinal cord and DRG were processed for immunostaining using an anti-

pERK1/2 (phosphorylated extracellular-signal-regulated kinases 1 and 2) antibody. 

The number of pERK1/2 positive neurons increased after 5 minutes post-injury in 

spinal cord and DRG. ProTX-II reduced the number of p-ERK1/2 immunopositive 

cells when it was applied before and after the burn injury. ProTx-II as well as 

morphine produced a significant reduction of the number of pERK1/2-

immunoppositive neurons when it was injected before and after. We conclude that 

blocking Nav1.7 could be a new means to reduce pain in burn injured patients. 
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Investigating the mechanisms underlying oligodendrocyte dysfunction in C9ORF72 

ALS 

A. Lorente-Pons, J.D. Wood, P.J. Shaw, P.G. Ince, J. Cooper-Knock, A. Ramachandran, 

J. Kirby, J.R. Highley 

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease 

characterised by motor neuron degeneration. Oligodendrocyte dysfunction has also 

been shown to be a feature of ALS. Moreover, pathological ubiquitylated 

cytoplasmic inclusions (UCIs) are well documented in oligodendroglia in addition to 

neurones. Myelin basic protein (MBP) is translated in oligodendrocyte processes. 

MBP messenger RNA (mRNA) must therefore be transported to processes while 

inhibiting its translation. The C9ORF72 gene has been found to harbour the 

expansion of an intronic GGGGCC repeat in many ALS cases. The GGGGCC motif 

binds heterogeneous nuclear ribonucleoprotein A2 (hnRNPA2), which is essential 

for the assembly of MBP mRNA transport granules. This may lead to sequestration 

of hnRNPA2, reducing its availability to bind to MBP mRNA, thereby causing myelin 

dysfunction in C9ORF72 cases (C9ALS). 

We used immunohistochemistry (IHC) for p62 to quantify oligodendroglial UCIs in 

motor and frontal cortices and spinal cord. IHC for hnRNPA2 was used to quantify 

hnRNPA2-positive nuclei in the white matter under the motor cortex and in the 

pyramidal tracts of the spinal cord. 

C9ALS cases showed increased numbers of glial UCIs in the cortex compared to sALS 

and Ct cases. Both C9ALS and sALS cases show increased UCIs in the SC in 

comparison with Ct cases, suggesting that glial pathology in the spinal cord is a 

feature of both sALS and C9ALS. IHC for hnRNPA2 revealed that C9ALS cases with 

higher number of UCI have a lower proportion of hnRNPA2-labelled glial nuclei, 

suggesting that hnRNPA2 sequestration is related to UCIs in C9ALS. 
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Metabolomic Changes upon Inhibition of HDACs  

Giovanny Rodríguez-Blanco1, Matthew Clark1, Anuroop Venkateswaran1 and 

Alexander Kagansky1. 

1Synthetic Epigenetics Lab, MRC-HGU, IGMM, University of Edinburgh  

Intense effort is currently aimed to target both cancer cell metabolism and cancer 

epigenetics. If metabolism is indeed a critical mediator of cancer cell epigenetic 

deregulation, it is possible that epigenetic alterations could be reversed through 

therapeutics addressed at metabolic targets. To do so, improved understanding of 

metabolic regulation of the epigenome is crucial.  

It is known that metabolites such as butyrate, S-adenosine methionine (SAM), Acetyl

-CoA, alpha-ketoglutarate and nicotinamide are tightly associated to epigenetic 

events such as DNA methylation and histone modifications. However, the precise 

roles of these small molecules in epigenetics mechanisms and gene regulation 

remain poorly understood. We hypothesize that the analysis of metabolic changes 

associated to epigenetic events will further contribute to a better understanding of 

epigenetic mechanisms in tumorigenesis, as well as to the identification of novel 

biomarkers for diagnosis, prognosis, and response to treatment in cancer patients.  

In this work, we aim to present preliminary data of an on-going drug screening of 

epigenetic drugs in cancer cell lines. Human HeLa cells with a silenced GFP reporter 

were treated with epigenetic modifiers in order to select the drugs producing the 

strongest alleviation of GFP silencing (detected by flow cytometry). In addition, we 

use the state of the art of mass spectrometry to identify changes in intracellular 

metabolites as a consequence of the epigenetic reactions that mediate global 

changes in gene expression. An untargeted approach using HILIC chromatography 

and high-resolution mass spectrometry was used to identify changes in both 

intracellular and extracellular metabolites after treatment epigenetic drugs. In our 

preliminary experiment, treatment with HC-Toxin, a known HDAC inhibitor, led to 

the pronounced depletion in levels of acetylated and methylated metabolites 

within the cells. Further validation and possible roles of these metabolites will be 

also presented.  
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ProRegulation of GLP-1 receptor signalling by endocytic membrane trafficking and 

its significance for pancreatic beta cell survival and insulin secretion 

Teresa Buenaventura, Guy Rutter and Alejandra Tomas 

Type 2 diabetes is a chronic disease characterised by impaired insulin secretion and 

peripheral insulin action, representing 90% of all diabetes cases and predicted to be 

the 7th leading cause of death in 2030 (World Health Organization), hence the 

importance of developing new therapies to combat the disease. 

Glucagon-like peptide-1 (GLP-1) is an incretin hormone secreted in the intestine and 

capable of stimulating insulin secretion in response to high levels of glucose via 

activation of the GLP-1 receptor (GLP-1R). Because of this, GLP-1R has become an 

important target to treat type 2 diabetes through the development of GLP-1 

analogues. 

We wanted to investigate how the trafficking of GLP-1R was regulated throughout 

the endocytic pathway following its activation in response to different agonists, and 

how this trafficking affected the signalling response of the receptor in insulin-

secreting pancreatic beta cells. For this purpose, the rate of internalisation, 

recycling and degradation of GLP-1R following stimulation was determined, as well 

as the molecular mechanisms implicated in its sorting and trafficking. GLP-1R 

trafficking was also investigated in islet beta cells from mouse models of diabetes in 

order to detect any possible GLP-1R trafficking defects. 

The effects of GLP-1R trafficking on downstream receptor signalling was determined 

by measuring beta-cell levels of cAMP and secreted insulin following GLP-1R 

stimulation. 

Finally the differences in GLP-1R trafficking exhibited by a number of GLP-1R 

agonists were tested, as well as the impact of these differences in the receptor 

downstream signalling pathway. 
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DNA origami nanostructures as cell-type specific diagnostic and therapeutics tool  

Sandra Pérez Garrido, MSc, PhD student Queen Mary University of London; Dr 

Matteo Palma, PhD, Lecturer in Chemistry, Queen Mary University of London; Prof 

John Marshall, Professor in Tumour Biology, Barts Cancer Institute 

Great effort has been put into new drug formulation against cancer. However, the 

transport systems that deliver the drugs to cancer cells are as important, as they 

allow optimal drug action and controlled release. There is a wide variety of delivery 

systems, such as liposomes, dendrimers and nanoparticles, but they can’t provide 

nanoscale resolution or single-molecule control.  

DNA origami is a modern technique introduced as a strategy to create 

nanostructures using DNA as a building block1. To generate nanostructures a 7.5Kb, 

circular, single-stranded DNA molecule is folded with the help of 200 single 

stranded oligonucleotides. DNA high stability and strict base pairing rules makes the 

nanostructures predictable and easy to work with. These characteristics also allow 

nanostructure functionalization with single-molecule control at a real nanoscale 

resolution (6nm).  

A functionalised DNA nanoplatform will be developed to deliver anticancer drugs, 

toxins or siRNAs specifically to cancer cells. The use of DNA origami nanostructures 

as carriers allows control over the concentration, orientation and arrangement of 

molecules.  

Breast and pancreatic cancer cells will be selectively targeted. The most aggressive 

subtypes of these cancers present cells with an overexpressed membrane protein, 

integrin αvβ62, inexistent or expressed at very low concentrations in healthy 

epithelial cells. When overexpressed in cancer cells αvβ6 promotes cell survival, 

migration and invasiveness of adjacent tissues. A highly specific peptide for this 

integrin, peptide A20FMDV2, will be attached to the DNA origami nanostructure. 

Hence, the carrier will be directed specifically to cancer cells, avoiding damage to 

healthy tissues. 

References 
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Modelling Gaucher Disease through interference RNA technology 

Maria Garcia-Gomez1, Steven Howe2, Derek Burke3 and Simon Heales3 
1Genetics and Genomic Medicine, UCL Institute of Child Health, University College 

London, UK 
2Gene Transfer Technology Group, UCL Institute for Women’s Health, University 

College London, UK 
3Centre for Translational Omics, Institute of Child Health, University College London 

(UCL), and Chemical Pathology, Great Ormond Street Hospital, London, UK 

Gaucher Disease (DG) is a rare autosomal recessive metabolic disorder caused by 

deficiency of the lysosomal enzyme glucocerebrosidase (GCase), which breaks down 

the glycolipid glucocerebroside (GC) into glucose and ceramide. The presence of 

Gaucher cells (macrophages with substrate-laden lysosomes) is its classic cellular 

hallmark leading to organ enlargement and inflammation. GD is the most prevalent 

lysosomal storage disease (LSD) worldwide and it is classified into three clinical 

subgroups, two of them with neuronopathic involvement. Interestingly, different 

studies have demonstrated that mutations in the GBA1 gene encoding GCase, is a 

significant risk factor for Parkinson disease (PD) and related disorders. However, the 

lack of cell and animals models that closely represent either GD and/or PD is the 

major limitation to disclose the link between these two diseases. Therefore, our aim 

is to provide an in vitro human model of GD by knocking down GBA1 expression in 

the SH-SY5Y neuroblastoma cell line using siRNAs. In view of the potential for the 

non-lysosomal beta-glucosidase (GBA2) and saposin C playing compensatory roles 

in GD/PD we have developed several siRNAs specifically binding GBA1, GBA2 and 

saposin C precursor (PSAP) mRNAs and tested their efficacy in different cell lines 

either after transient transfection or lentiviral transduction. Although further 

studies will be required to prove the precise silencing of the different target genes, 

siRNA-interfered SH-SY5Y cells will serve as a useful tool to study the molecular and 

metabolic pathways involved in GD and PD pathogenesis. 

Work supported by TINTIN European Project and Marie Curie Initial Training 

Network 
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Contribution of EEG-fMRI in the pre-surgical evaluation of pediatric patients with 

epilepsy 

Maria Centeno, Suejen Perani, Serge Vulliemoz, Tim Tierney, Ellhum Samshiri, Kelly 

Stpier, Ronit Pressler, Jonathan Clayden, Christopher Clark, Helen Cross and David 

Carmichael 

Purpose: Synchronous ectroencephalogram-magnetic resonace imaging (EEG-

fMRI) can contribute to more accurate localization of the epileptic focus in focal 

epilepsy.  

Studies targeting large sample of patients and focusing in challenging groups of 

patients are needed to evaluate its clinical contribution.  

In this study we use EEG-fMRI to localize the epileptic focus in a large population of 

children with drug resistant epilepsy and analyse the contribution of this technique 

in the presurgical evaluation.  

Method:  

48 children with drug resistant epilepsy recruited from the pre-surgical epilepsy 

program underwent EEG-fMRI scan.  

Patient's fMRI time series were analysed to determine the presence of regional 

interictal epileptiform discharges (IED)-related BOLD changes. EEG-fMRI maps were 

classified as concordant or discordant with the epileptogenic region.  

Results: 81% of patients had IED during EEG-fMRI sessions, from these, 84% had 

BOLD signal changes related to IED. Sensitivity of EEG-fMRI was 81% for the 

detection of activations in the epileptogenic region. 15/22 with normal MRI had IED 

during EEG-fMRI. Focal activations on the presumed epileptogenic region were 

observed on 66% of them. In 9 out of 26 patients with structural lesions, the clinical 

evaluation aimed of the detection of 9 of them had large lesions and the aim was to 

attempt a partial resection. In 66% of these, a focal region within the lesion was 

shown by EEG-fMRI.  

Conclusion:  

EEG-fMRI can contribute to localize more accurately the epileptogenic region in 

45% of patients with normal MRI and 66% of patients with large lesions. This 

information may be relevant in planning the implantation in these patients. 
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Applications of Whole Genome Sequencing in Clinical and Public Health 

Microbiology  

Francesc Coll  

Bacterial infections impose major mortality and morbidity burdens in both 

developed and developing countries. The emergence and spread of increasingly 

antibiotic resistant forms of bacteria threatens to make these infections incurable. 

In addition to differences in antibiotic resistance, bacterial strains can differ in their 

ability to colonise their host, cause infection and persist and transmit within and 

beyond their host population. 

Thanks to recent advances in DNA sequencing, it is now possible to obtain the 

genome sequences of hundreds of bacterial strains at an affordable cost. Whole--‐

genome sequencing has being applied to study the evolutionary history and global 

spread of bacterial pathogens, as well as to determine the origins and transmission 

dynamics of outbreaks. From A basic research perspective, the causative genes for 

antibiotic resistance, virulence and other bacterial traits can be discovered using 

genome--‐wide association studies in bacteria, a recent and emerging field in 

microbiology. 

This poster will present recently published work conducted in Mycobacterium 

tuberculosis, the causative bacterium of Tuberculosis, to discriminate circulating 

strains and predict antibiotic resistance from their whole‐genome sequences. In 

addition, preliminary results from a second study focused on methicillin resistant 

Staphylococcus aureus (MRSA) will be presented. The aim of the latter is to make 

use of whole genome information to understand where and how MRSA transmits 

within the hospital and beyond. 

This work will give the audience the opportunity to learn about the applications of 

whole‐genome sequencing in clinical microbiology. 
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Enzyme-responsive nanoparticles for antimicrobial peptide delivery  

Ignacio Insua*, Anna F. A. Peacock and Francisco Fernandez-Trillo. School of 

Chemistry. University of Birmingham.  

Antimicrobial peptides (AMPs) offer important advantages over traditional 

antibiotics as broad activity spectra, less pressure for the development of antibiotic 

resistance and activity against both biofilm and planktonic cells.1-3 Structure-wise, 

AMPs are amphiphilic polycations that can bind to the negatively charged bacterial 

surface, damage its integrity and ultimately kill the microbe.4 However, their 

application in clinic is limited by their capacity to damage human cells likewise and 

due to their premature degradation by human proteases. Drug delivery systems can 

overcome these limitations by hiding AMPs' structure from the biological milieu.5 

Drug carriers for polyionic molecules can be prepared readily by conjugation with 

oppositely charged polyions, coalescing into so-called polyion complex (PIC) 

particles.6 

In this communication we present our preliminary results in the development of 

enzymeresponsive PIC nanoparticles for AMP delivery. As proof of concept, 

nanoparticles were prepared from the polymeric AMP mimic polyethylenimine 

(PEI).7 Cationic PEI was conjugated with anionic peptides, which could polymerise 

and cross-link these PIC nanoparticles to enhance stability. Bacterial enzymes can 

hydrolyse the peptides within these nanoparticles, thus releasing PEI on demand 

with pathogen specificity (Scheme 1). 

PIC particles were prepared in aqueous media and characterised by Dynamic Light 

Scattering (DLS) and ζ-potential. Different PIC particle sizes and charges could be 

achieved by varying the preparation conditions. Finally, we evaluated the stability 

of these nanoparticles under physiological conditions and their behaviour in 

response to bacterial enzymes. 
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Parasite-specific CD4+IFN-γ+IL-10+ T cells distribute within both lymphoid and non-

lymphoid compartments and are controlled systemically by IL-27 and iCOS during 

blood-stage malaria infection 

Ana Villegas-Mendez, Tovah Shaw, Colette Inkson, Patrick Strangward, Brian de 

Souza and Kevin Couper 

Immune-mediated pathology in IL-10 deficient mice during blood-stage malaria 

infection typically manifests in non-lymphoid organs, such as the liver and lung. 

Thus, it is critical to define the cellular sources of IL-10 in these sensitive 

nonlymphoid compartments during infection. Moreover, it is important to 

determine if IL-10 production is controlled through conserved or disparate 

molecular programmes in distinct anatomical locations during malaria infection, as 

this may enable spatiotemporal tuning of the regulatory immune response. In this 

study, using dual IFN-γ−yFP and IL-10-GFP reporter mice we show that CD4+yFP+ T 

cells are the major source of IL-10 in both lymphoid and non-lymphoid 

compartments throughout the course of blood-stage P. yoelii infection. Mature 

splenic CD4+yFP+GFP+ T cells were capable of migrating to and seeding the non-

lymphoid tissues, indicating that the systemically distributed host-protective cells 

have a common ontology. Despite exhibiting comparable phenotypes, 

CD4+yFP+GFP+ T cells from the liver and lung produced significantly higher 

quantities of IL-10 than their splenic counterparts, implying that CD4+IFN-γ+IL-10+ T 

cells are imprinted by non-lymphoid tissue environments during malaria infection 

to enhance their regulatory activity. Unexpectedly, given the unique environmental 

conditions within discrete nonlymphoid and lymphoid organs, we show that IL-10 

production by CD4+IFN-γ+ T cells is controlled systemically during malaria infection 

through IL-27R signalling that is supported post-CD4+ T cell priming by iCOS 

signalling. The results in this study substantially improve our understanding of the 

systemic IL-10 response to malaria infection, particularly within sensitive non-

lymphoid organs. 
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Visual monitoring of people in private spaces. From the “Big Brother” to the 

“Good Brother”  

Francisco Florez-Revuelta, Faculty of Science, Engineering and Computing, Kingston 

University 

Technology is gradually gaining acceptance as a means to complement the work of 

caregivers by monitoring and assisting persons with reduced physical or cognitive 

capacity in their day-to-day living. Ambient Assisted Living environments make use 

of a variety of sensors that collect information from the environment or its 

dwellers. These sensors that monitor the persons and their interactions with other 

people or objects allow the recognition of activities of daily living or dangerous 

situations, e.g. falls. 

Cameras are commonly used to monitor environments such as streets, train 

stations, airports… and are in widespread use in major cities. While monitoring 

technology for public security is relatively mature, attention is now focussed on the 

use of sensing technology embedded in devices used to promote health and 

enhance wellbeing and safety. However, monitoring is often seen as intrusive and 

as violating rights to privacy. Acceptance of such technologies is low because they 

create a sense of Orwellian “Big Brother” surveillance. Therefore simpler sensors, 

which provide greater acceptance, are currently used. However, the information 

they obtain is of less quality, thus services offered are limited. 

The BREATHE project aims to develop intelligent monitoring vision systems 

incorporating privacy-enhancing features into a system at the design stage, i.e. 

privacy by design. BREATHE applies the principles of privacy by design to develop 

privacy-aware sensing technology as a step towards countering the reluctance to 

accept these technologies. BREATHE promotes the concept of privacy by context 

where the sensing system is capable of extracting and transmitting only pertinent 

information. 
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Do we understand how drugs work? Exploiting Big Data in Cancer Therapeutics 

Albert A. Antolin, The Institute of Cancer Research, London, UK 

The increasing availability of omics and pharmacological Big Data is challenging our 

understanding of drug action and uncovering that drugs usually interact with 

several proteins, a behaviour commonly referred to as polypharmacology. At the 

same time, cancer medicine is facing the challenges of identifying the patient 

population that is responding to targeted cancer drugs and identifying drug 

combinations that overcome resistance.1 In this scenario, computational methods 

that exploit all the available knowledge to better understand how drugs work are 

becoming essential to fully exploit our current drug arsenal and develop better 

cancer therapeutics. Here, we present the case of poly(ADP-ribose) polymerase 

(PARP) inhibitors as an 

illustrative example of the use of computational methods to identify off-targets of 

drugs and their impact on our understanding of biology and its clinical translation.2 

We next present a global strategy using Big Data to identify new targets of drugs 

that qualify as biomarkers of response, enabling the identification of new cancer 

patient populations responding to these drugs. Our approach represents a step 

forward to comprehensively understanding drug action and advancing towards 

personalized and precision oncology. 
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The Challenge of Vegetable Oil Production in Extreme Environments 

Cristina Barrero-Sicilia, Louise Michaelson, Richard Haslam 

Rothamsted Research, Harpenden (AL5 2JQ), United Kingdom 

World-wide vegetable oil consumption has increased by more than 50% during the 

past decade. The rising consumption of vegetable oils is partly due to enhanced 

demand for food use driven by increased global affluence and a growing reliance on 

biodiesel for liquid transportation fuel. 

Although renewable, the supply of vegetable oil is limited by the availability of land. 

Exploring how oil seed production can be expanded into more marginal land and 

maintained in extreme environments is essential. Much of the work in this area is 

from a physiological perspective; survival or recovery is the major trait representing 

plant-stress tolerance, whereas from an agronomic point of view, crop yield and 

quality determine the success of a stress-tolerant crop. 

The ability to rapidly remodel cellular lipids in response to environmental 

perturbation, is a very important trait in extremophile plants. It is hoped that a 

greater understanding of lipid turnover in response to abiotic stress will enable the 

development of oilseed crops with enhanced tolerance to external stress. This 

would allow the expansion of crop growth conditions and maximize plant 

production in environmentally challenging conditions. 

This project uses the Brassicaceae Eutrema salsugineum able to produce oil in 

extreme environments, as a model to develop a new oil seed production platform. 
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PTSNtr phosphotransferase system as a global regulator of metabolism in 

nitrogen-fixing bacteria 

Carmen Sanchez Canizares, Jürgen Prell and Philip Poole 

The future sustainability of agriculture relies on reducing the use of fertilizers, 

taking advantage of soil resources whilst maximizing crop yield. To date, the main 

limiting factor in crop production, together with water, is nitrogen. Despite being 

abundant in the atmosphere, this essential nutrient must be modified into 

ammonium or nitrate before it can be utilized by most living systems. The most 

relevant process that contributes to mitigate the use of chemical fertilizers is the 

biological nitrogen fixation (BNF). This complex process is carried out exclusively by 

prokaryotic microorganisms and allows the conversion of atmospheric N2 into 

ammonia by the enzyme nitrogenase. From an agricultural point of view, the most 

relevant BNF system is the Rhizobium–legume symbioses. This specific interaction 

requires a complex coupling of biochemical and morphological factors between 

both partners. The success of this interaction relies on a fine-tuned coordination of 

intracellular and extracellular signals, which in the case of the bacterium seems to 

be exerted by the phosphoenolpyruvate:carbohydrate-phosphotransferase system 

(PTS). In R. leguminosarum PTSNtr (nitrogen-PTS) proteins co-exist with various 

configurations of the sugar-PTS devices, suggesting an active cross-talk via the 

transfer of the phosphate group. The aim of this project is to characterize the 

phosphorylation cascade and the interactions between the different PTS 

components to determine if these metabolic changes are sensed and transmitted 

mainly through the PTSNtr system. This will allow us to understand the physiology of 

the cell and to guide the engineering of new traits of biotechnological interest in 

these nitrogen-fixing bacteria.  

This work was supported by BBSRC.  
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Novel methodology for assessing the degradation mechanisms within cathode 

catalyst layer  

Javier Monzó* and Paramaconi Rodriguez  

School of Chemistry, University of Birmingham 

One of the main limitations in the commercialisation of Polymer Electrolyte Fuel 

Cells(PEFCs) is the fast degradation of the cathode catalyst layer1. Such degradation 

process has been associated to different electrochemical reactions e.g. platinum 

dissolution2 and carbon corrosion3. However, the relationship between the 

accelerated degradation protocol (ADP), the applied potential and the degradation 

mechanism is poorly understood4. We will report a methodology which combining 

measurements of the electrochemical surface area (ECSA) and Pt content (by X-ray 

fluorescence), allows us to determine and distinguish between associative and 

dissociative processes responsible for the catalyst degradation under different 

accelerating durability protocols (ADP)5. Additionally, the catalytic activity towards 

oxygen reduction reaction (ORR) has been evaluated. The validation of the method 

was first assessed on unsupported Pt nanoparticles and on commercial 20% Pt/C 

(ETEK) samples. Then, Pt nanoparticles were supported on different support 

materials such as TaC, the catalyst degradation mechanisms were assessed as well. 

Figure 1A shows the ECSA and the Pt content as a function of the number of cycles. 

Our results suggest that degradation of unsupported Pt nanoparticles is due to 

associative mechanism while of the Pt/TaC degradation follows dissociative 

mechanisms (e.g. Pt dissolution). Figure 1B shows the relationship between the 

ORR normalized kinetic current density for the different catalyst as a function of 

number of cycles. The results confirm that Pt/TaC catalyst presents improved long 

term durability in comparison with the unsupported Pt nanoparticles and the Pt/

Vulcan catalyst. The activity of Pt/TaC remains up to 50 % of its initial value whilst 

unsupported Pt nanoparticles and Pt/Vulcan do not present activity due to their 

total degradation. 

Reference: 

1. M. K. Debe, Nature, 2012, 486, 43–51. 2. W. Bi and T. F. Fuller, J. Power Sources, 

2008, 178, 188– 196. 3. A. Rabis, P. Rodriguez, and T. J. Schmidt, ACS Catal., 2012, 2, 

864–890. 4. J. C. Meier et al., Beilstein J. Nanotechnol., 2014, 5, 44–67. 5. ., J. 

Electrochem. Soc., 2012, 159, B25. 
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Figure 1. (A) ECSA and Pt content versus number of cycles. (B) Normalized ORR 

activity versus number of cycles. 0.1 M HClO4 O2 satured solution at υ=20 mVs-1 

and rotation rate of ω =1600 rpm .  
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