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Guest Speakers 

in alphabetical order 

Andrea Cossarizza            

Andrea Cossarizza is Full Professor of Pathology and Immunology and Director of the School of Specialization in Clinical 

Pathology, University of Modena and Reggio Emilia School of Medicine. From June 2016, he is President-Elect of the 

International Society for Advancement of Cytometry (ISAC). As of October 10th, 2016, Prof. Cossarizza has published 

292 full papers on peer-reviewed international journals (font: PubMed), with total impact factor: >1,200 and H index: 

68 (font: Google Scholar); he authored >90 papers or chapters on books or conference proceedings and presented 450 

communications to conferences and meetings. His papers have received >18,400 citations. He has many years of 

experience in Immunology, and in particular in the development and use of new flow cytometric approaches in 

immunological research. His longstanding research commitments are centered into identifying the molecular and 

cellular basis and the involvement of the immune system in several diseases and infections, such as HIV/AIDS or 

hepatitis, on the pathogenesis of sepsis, and physiopathological conditions, that include those of neurodegenerative 

origin (multiple sclerosis, Alzheimer, ALS) or human aging, either physiological (with the model of healthy 

centenarians) and pathological (Down’s syndrome). During the past decade he has built expertise in the clinical 

application of new methods for the identification of rare cellular subsets to patients affected by HIV infection and to 

patients undergoing liver transplantation, as well as in patients suffering of multiple sclerosis or patients during septic 

shock. Such methods are now allowing a new and fine characterization of the functional activities of these cells. 

 

Andrew Filby 

Before being appointed as Head of Flow Cytometry at Newcastle University, Dr Andrew Filby was the deputy head of 

the Flow Cytometry Laboratory at the London Research Institute (Cancer Research UK). It is currently one of the largest 

core facilities for cytometry in the world in terms of instrumentation and user base. He obtained his undergraduate 

degree in Biochemistry at the University of Huddersfield, spending one year working for Zeneca in their Immuno-

toxicology division where he first encountered flow cytometry. He then obtained a PhD from the laboratory of Dr Rose 

Zamoyska at the National Institute for Medical Research investigating the role of Src-family kinases in T cell 

development, activation and differentiation. It was during this time that he fell in love with flow cytometry and realised 

its potential. He then went on to a post-doctoral position in the laboratory of Dr George Kassiotis looking at immune 

responses to retroviral infection. This was followed by a brief foray into the world of commercial science where he 

first encountered Imaging Flow Cytometry. 

In his current role, he is considered one of the leading exponents of cytometry in the UK including cell sorting, analytical 

cytometry and image-based cytometry. He has published over 15 peer-reviewed articles in journals including Science 

and Cell, with a particular focus on Imaging Flow Cytometry. In 2011, his work published in Cytometry Part A was 

awarded the accolade of “paper of the year”. 

Dr Filby is also an active member of the International Society for the Advancement of Cytometry, where he serves on 

the Image Cytometry steering committee. Dr Filby is invited to speak at several national and international cytometry 

conferences about his research and also teaches on a number of educational cytometry courses. Dr Filby has also been 



helping to develop content for the “Cyto University” on-line educational programme. Dr Filby has also recently been 

identified as an ISAC Shared Resource Laboratory “Emerging Leader” by the society. 

 

Ed Lavelle 

Prof Ed Lavelle graduated with a BSc in Microbiology from University College Galway in 1990 and a PhD in Immunology 

from the University of Plymouth in 1994. He carried our postdoctoral research at the University of Nottingham on 

nano and microparticles as vaccine adjuvants. This was followed by further postdoctoral positions at the Rowett 

Research Institute (Aberdeen) and Trinity College Dublin on vaccine adjuvants and immunomodulators. He was 

appointed as a lecturer in Immunology in 2004, senior lecturer in 2012 and is a Principal Investigator in the School of 

Biochemistry and Immunology. His research focuses on the development and mode of action of particulate adjuvants 

for injectable and mucosal vaccines. The group works closely with a number of Biotech companies and Pharma 

engaged in vaccine research.  

Specific issues addressed in the Lavelle lab: 

1. How do particulate vaccine adjuvants activate innate and adaptive immunity? 

2. Can we develop improved adjuvants for induction of cellular immunity? 

3. Can we develop systems to facilitate the induction of potent immunity following mucosal vaccination? 

4. Can we specifically target particulate adjuvants to particular immune cells to enhance cellular immunity? 

 

Ken Nally  

Dr Ken Nally is a recently appointed Lecturer in the School of Biochemistry and Cell Biology and is a Funded Investigator 

in the APC Microbiome Institute, University Collge Cork (UCC). Dr. Nally has a BSc. in Biochemistry from the National 

University of Ireland, Galway (NUIG) and a PhD in Microbiology from UCC. He has spent the last 10 years working in 

the area of Inflammation discovery research initially as a postdoctoral fellow after obtaining a Career Development 

Fellowship (HRB, 2003 - 2006) and thereafter as a group leader in the APC, UCC. The APC is a world leading research 

institute in the area of gut microbiota and gut health and during this phase of his career (2006-2012), Dr. Nally directed 

a 5 year research collaboration between the APC and the pharmaceutical company, GlaxoSmithKline Ltd. (GSK) in the 

areas Inflammatory Bowel Disease (IBD) early drug discovery research, inflammation, leukocyte trafficking, miRNA and 

epigenetic regulation of inflammatory gene expression. Dr. Nally was recently awarded an SFI Career Development 

Award grant (2014) and an SFI Spoke Grant (2015) to expand his research activities in these areas in collaboration with 

the biopharmaceutical company AbbVie Inc. His research group takes a functional genomics approach to discover the 

fundamental mechanisms underpinning host-microbe interactions, cell death induced by Th1 inflammatory cytokines, 

cross-talk between inflammatory and oncogenic (RTK) signalling pathways and epigenetic regulation of inflammatory, 

anti-microbial and cell death gene expression. 

 

 



Frank Preijers 

Frank Preijers is the Stem Cell Laboratory Director and Head of Flow Cytometric Immunophenotyping at the Radboud 

University Medical Centre in Nijmegen, the Netherlands. He gained his PhD in the field of immunology in 1989, was 

registered as Immunologist in 1991 and became Assistant Professor of flow cytometry and stem cell transplant 

processing in 1993. His scientific interests include laboratory haematology and cellular immunotherapy. He is an 

author on more than 170 peer-reviewed publications in these fields. He is co-founder of the Dutch Society for 

Cytometry and the Dutch Working Group for Stem Cell Laboratories and is Treasurer of the European Society for 

Clinical Cell Analysis (ESCCA). 

 

Adriele Prina Mello 

Dr Prina-Mello's scientific interests are focused on advanced translation research in NanoMedicine (in vitro/ in vivo 

diagnostic, imaging and therapeutics), microfluidic, biomedical devices and tissue engineering applications of 

nanotechnology and nanomaterials. The continuous exploration of the dynamic interaction between nano-developed-

products and biologically relevant models constitute the basic ground for Dr Prina-Mello’s multidisciplinary scientific 

work within and outside The Trinity Translational Medicine Institute (TTMI), the AMBER (Advanced Materials and 

BioEngineering Research as Science Foundation Ireland funded centre), CRANN nanoscience institute and the School 

of Medicine. 

Dr Prina-Mello is part of the Executive Board of the European Technology Platform of Nanomedicine, as Chair of the 

Characterisation and Toxicology working group. At European level, he  has been involved in several EC-H2020 and FP7 

projects among these EU-NCL, NoCanTher, AMCARE, MULTIFUN, NAMDIATREAM and others. Among these, he is the 

principal investigator behind the TCD participation to the European Nanomedicine Characterisation Laboratory 

infrastructure project (H2020-Infra-1). Dr Prina-Mello is also Ussher Assistant Professor in Translational Nanomedicine 

at the Trinity Translational Medicine Institute, TCD. 

 

Emmanuel Reynaud 

Dr Reynaud obtained his BSc and MSc from University Bordeaux II Victor Segalen and PhD from University Paris XI-

Orsay. Prior to joining UCD, Dr. Reynaud was a Postdoctoral Fellow and Researcher at the European Molecular Biology 

Laboratory, where his research focused on development of new imaging methods (e.g. Light Sheet Microscopy) and 

optical micromanipulations in Cell Biology (e.g. laser nanosurgery), in the laboratory of Prof. Ernst H.K Stelzer and Dr 

Rainer Pepperkok. He was also the co-founder of the Light Sheet Microscopy community alongside Dr Pavel Tomancak. 

He also developed and coordinated for 2.5 years a unique imaging platform TAOMI during the circumnavigation of the 

Earth as part of the Tara Oceans (2009-2012).  

In 2009, he was appointed Lecturer in Integrative Biology at the UCD School of Biomolecular & Biomedical Science. His 

lab currently applies light sheet microscopy and 3D biological imaging technologies (e.g. photogrammetry) to the 

understanding of the biological world from single cell (evolutionary cell biology), to tissue engineered epithelial 

microtissues (e.g. 3D Bioprinting). He hold several patents and has extensively worked with companies as well as NGOs 

http://ambercentre.ie/


and other Irish or international laboratories. The ¿R lab¿ also develops novel software tools for 3D image analysis and 

3D data visualization. He has authored over 80 peer-reviewed articles in English and in French, including articles in 

Science and Nature Methods, edited and illustrated several books and is actively involved in teaching worldwide (e.g 

EMBO courses). One of his reviews has been cited over a 1,000 times! 

He is a Fellow of the Royal Microscopy Society and runs the Light Sheet Microscopy community and the "Rlab" 

(http://therlab.maroz.biz/index.html). Additional roles within UCD include Green Campus Committee, SPARC project 

leader and HortSoc allotment manager. He has been involved throughout his career in humanitarian action, teaching 

science in developing countries and building scientific capacities (e.g. laboratories), supporting actions on climate 

change, recycling/upcycling and is a keen cyclist. 

In September 2014, he was awarded by the French Government the Palmes Academiques at the rank of Knight in 

recognition for his works. Dr Reynaud's interests include: Evolution of cell compartmentalisation, Evolution of 

epithelial structure and function, Integrative 3D biological imaging, 3D bioprinting uses in Epithelial Tissue Engineering 

& Tissue Engineering Organ-on-Chip and Lab-on-a-Chip Systems. Blaschka Marine Invertebrate 

 

John Tigges 

After obtaining a degree in the Biological Sciences from Rhode Island College, John obtained certification as an 

Immunology Specialist from the American Society of Clinical Pathologists. From there, he was recruited to Academic 

research at Roger William’s Hospital (a Brown University teaching hospital) in the Pathology and Clinical Immunology 

Department. In 2001, John became manager of the BIDMC Flow Cytometry Core in Boston, MA. There his research 

interests grew to stem cell biology, landing him as a crucial member of the Harvard Stem Cell Institute. Currently, John 

is the Program Manager for the Flow Cytometry Science Center, and Center for EV Research.  
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Oral Presentation Abstracts 

in order of appearance 

A methodological approach for characterization of extracellular vesicles: small-particle flow cytometry (SPFC) 

Eric Zigon, Virginia Camacho, Vasilis Toxavidis, Kirsty Danielson, John Tigges 

Beth Israel Deaconess Medical Center, Boston, USA 

Flow cytometry is an advantageous tool for the analysis and characterization of extracellular vesicles (EVs) because of 

its robust statistical power and its multiparametric capabilities. The goal of nanoscale flow cytometry analysis and 

nanoscale sorting, termed Small Particle Flow Cytometry (SPFC), is to accurately represent the size distribution and 

scatter profiles of these vesicles. As with conventional flow cytometry, the suspended vesicles pass through a chamber 

and are hydrodynamically focused. As vesicles pass through, the laser light is refracted and scattered in all directions. 

Their scatter properties are measured by detectors; concurrently fluorescent dyes can be used to tag various 

properties of interest. Characterization of extracellular vesicles (EVs) is greatly impeded by several factors: their size 

(below 100nm), their overlapping size distribution, particle polydispersity, and an overall low refractive index (Orzoco, 

Van Der Pol). Because conventional flow cytometers are not equipped with necessary optical capacities to reach this 

lower threshold, instruments that are used for SPFC typically have specific adaptations. In light of these enhancements, 

there are a number of modifications to the conventional form of analysis that should be considered. Here we describe 

a comprehensive methodology for the set up and standardization of EV analysis using SPFC. Controls of different size 

ranges, fluorescent intensities, and materials can be used to set up distribution curves that are then used for 

instrument optimization and as a reference guide. Using these controls, FACS instruments can be primed for the 

detection, analysis and sorting of specific EV populations. This allows for cross platform comparison and the ability to 

monitor both Quality Control (QC) and Quality Assurance (QA). The method here will describe the use of nanoparticles 

to optimize a flow cytometer for small particle detection. It will also outline the procedures necessary to recover EVs 

for downstream applications 

 

FAP+ Stromal cells are necessary and sufficient for marrow homeostasis 

Camarillo E.1, O’Flynn L.1, Deedigan L.1, Duffy M. 1, Watson L. 1, O’Donoghue Y1, Ceredig R.2,  Elliman S.J.1 

Orbsen Therapeutics Ltd, 2Regenerative Medicine Institute, NUI Galway 

Mesenchymal stromal cell (MSC) therapies are being successfully developed for several immune-mediated 

inflammatory diseases as Phase 3 clinical trials have demonstrated in settings with unmet need such as steroid 

refractory fistulas (Panes J. et al. 2016). Nevertheless, the endogenous roles of MSCs are only beginning to be 

elucidated. Fibroblast Activation Protein-α (FAP) is a marker of tissue resident stromal cells. Kraman and colleagues 

(2010) developed a novel mouse model where the Diphtheria Toxin Receptor (DTR) was cloned into BAC transgene, 

downstream of the FAP promoter.  Two doses of Diphtheria Toxin leads to FAP+ cell ablation associated with anaemia, 

perturbed haematopoiesis and cachexia in the transgenic FAP-DM2 mouse model (Roberts et al. 2012).  

However, the question remains if the aforementioned phenotypes are associated with FAP+CD45- stromal cell loss or 

FAP+CD45+ cell ablation. We therefore, hypothesized that the administration of an intravenous (I.V) single dose of 

CD45- stromal cell therapy may alleviate the phenotypes associated with FAP+ cell depletion and attributed them to 



FAP+ stromal cells. FAP+ cell ablation is achieved by intraperitoneal administration of Diphtheria Toxin (DTX, 25ng/g 

body weight) at 0 and Day 2. Subsequent flow cytometric analysis of bone marrow (BM) and peripheral blood (PB) 

confirmed FAP+ cell ablation occurred at 72h post final DTX dose. A single dose of MSCs (2.5x105 or 5x105) was then 

injected I.V. 24h after the final administration of DTX. Hematopoietic stem cell (HSC) and stromal cell (SSC) populations 

were examined post ablation and MSC administration.  

FAP+ cell ablation resulted in anaemia, thrombocytopenia and neutropenia in PB. BM resulted in a significant hypo-

cellularity, specifically in the megakaryocytes progenitors (MEP; 20%, p≤0.05) although an increase on the percentage 

of multipotent progenitors (MPP2; 170%, n.s) was observed. In addition to FAP+ stromal cells, other stromal cell 

populations were also decreased; namely PDFGR-α 10% (p≤0.01), Leptin-R 15% (p≤0.05), gp38 30% (p≤0.05), and 

Syndecan-2 (SDC2) 20% (p≤0.05) following FAP+ cell ablation. Administration (I.V.) of a low single dose MSC (2.5x105) 

expressing FAP+ rescued anaemia, ameliorated thrombocytopenia and neutropenia in PB.  Moreover, adoptive 

transfer of syngeneic stromal cells improved the cellularity of the marrow, specifically, the percentage of the 

progenitors (Lin- Sca-1+, 750%, p≤0.01) and MEP (180%, p≤0.01), whereas the percentage of MPP2 (40%, p≤0.05) was 

reversed. 

To conclude, FAP+ stroma cells are necessary for marrow haematopoiesis and a single dose of syngeneic marrow 

stromal cells is sufficient to restore homeostasis and alleviate anaemia and neutropenia.  

 

Blocking PD-1 improves the efficacy of a cancer vaccine by reducing tumour-infiltrating Treg cells and enhancing 

effector T cell responses in a murine tumour model 

 Lydia Dyck, Mieszko M Wilk, Mathilde Raverdeau, Alicja Misiak, Kingston HG Mills 

Trinity Biomedical Sciences Institute, Trinity College Dublin 

Immunotherapy has considerable potential to improve disease outcome and survival of patients with cancer, as 

highlighted by recent approvals of checkpoint inhibitors for the treatment of melanoma, lung and renal cancer. 

Immune cells, such as T cells, can target and kill tumour cells. However, tumours have a number of mechanisms for 

evading or suppressing immune responses, such as secretion of anti-inflammatory cytokines, recruitment of 

suppressive cell types and expression of immune checkpoint ligands, and these are obstacles to the development of 

successful cancer immunotherapies. The aim of this study was to characterise immunosuppressive mechanisms 

elicited by tumour cells and to utilize this information to develop a cancer vaccine combination that blocks suppressive 

and enhances effector anti-tumour immune responses.  

During the development of CT26 tumours in mice, we observed an inverse correlation between the Th1-type cytokine 

production and the expression of immune checkpoint receptors by flow cytometry. In tumour draining lymph nodes, 

T cells expressed low levels of the checkpoints PD-1 and LAG-3 and secreted high concentrations of TNF and IFNγ. In 

contrast, tumour-infiltrating T cells expressed high PD-1 and LAG-3 and secreted low concentrations of TNF and IFNγ, 

suggesting that co-inhibitory receptors negatively regulated T cell effector function. Tumour cells secrete TGF-β which 

promotes induction of Treg cell and creates a suppressive tumour microenvironment. Blocking PD-1 in vitro reversed 

the suppressive effects of TGF-β on T cells, resulting in enhanced T cell proliferation, IFNγ secretion and cytotoxic 



activity. Moreover, blocking PD-1 reduced TGF-β-induced Treg conversion, possibly through enhanced secretion of 

IFNγ. 

Using the CT26 tumour model, we found that therapeutic administration of an anti-PD-1 antibody alone had little 

effect on tumour growth. In contrast, treatment of mice with anti-PD-1 one day prior to therapeutic immunization 

with the cancer vaccine led to the eradication of established tumours and significantly prolonged survival. Moreover, 

spleen cells from mice immunized with the vaccine and anti-PD-1 induced higher levels of CT26 cell death ex vivo and 

secreted significantly higher levels of IFNγ compared with cells from mice immunized with the vaccine alone. Our 

findings demonstrate that the PD-1/PD-L1 axis is a major control mechanism that dampens anti-tumour T cell 

responses and blocking this axis can significantly enhance effector T cell responses and the efficacy of a therapeutic 

vaccine in a murine cancer model. 

 

Licencing of recipient-derived mesenchymal stem cells enhances their immunosuppressive properties and 

prolongs corneal allograft survival 

Murphy N1, Treacy O1, Ryan AE1, Lohan P1, Lynch K1, Morcos M1, Fahy G2, Griffin MD1, Ritter T1 

1. Regenerative Medicine Institute (REMEDI), College of Medicine, Nursing and Health Sciences, National University 

of Ireland, Galway, Ireland 

2. Department of Ophthalmology, University Hospital Galway, National University of Ireland, Galway, Ireland 

Our lab has previously shown the administration of recipient derived (syngeneic) mesenchymal stem cells (MSC) fail 

to prolong allograft survival(0% survival) compared to donor derived (allogeneic) MSC (90% survival, p=0.0093)1. The 

aim of this study is to investigate if pre-treating syngeneic MSC with pro-inflammatory cytokines (licencing) can mimic 

an in-vivo activation stimulus enhancing their immunosuppressive effects and enabling them to prolong corneal 

allograft survival.  

Recipient (Lewis) rat MSC were licenced with pro-inflammatory cytokines IFN-γ, TNF-α and/or IL-1β for 72 hours. 

Following licencing of MSC nitric oxide (NO) – the key mediator of MSC’s immunosuppressive effects – was significantly 

up-regulated and other immunosuppressive molecules (IL-10, PD-L1 and IL-6) had increased expression.  

MSC licenced with TNF-α and IL-1β (MSCTNF-α/IL-1β) or IFN-γ, TNF-α and IL-1β (MSCIFN-γ/TNF-α/IL-1β)  were found to be 

potently immunosuppressive in co-culture experiments significantly inhibiting T cell proliferation (CD4-12.9%;CD8-

13.08% and CD4-13.1%;CD8 12.9%, respectively) compared to untreated MSCs (CD4-91.3%;CD8-82.8%, p<0.001), and 

also promoted a more M2-like anti-inflammatory phenotype in macrophages.  MSCTNF-α/IL-1β and MSCIFN-γ/TNF-α/IL-1β 

demonstrated increased cell surface expression of migration associated molecules ICAM-1, VCAM-1, CD73, CD44, and 

CD47 and their enhanced migratory potential was confirmed by transwell experiments. 

Moreover microarray data from licenced and un-licenced MSC indicated an increase in chemokine expression on 

licenced MSC identifying an enahnced ability to recruit immune cell populations to their microenvironment.  

Our in-vitro data indicated that the licencing of MSC can enhance their immunosuppressive and migratory properties. 

We administered MSCTNF-α/IL-1β to our fully allogeneic corneal transplant model and through a combination of MSC 

licencing and alterations in injection timing we have enhanced syngeneic MSC’s ability to prolong corneal allograft 

survival from 0% to 70%.  



Our data shows syngeneic MSC can be enhanced to prolong allograft survival through a combination of licencing and 

alteration to administration timing. Mechanistically licenced syngeneic MSC achieve this through enhanced 

immunosuppressive and migratory capabilities and increased chemokine production allowing for faster recruitment 

of immune cells to the MSC microenvironment where they exert their immunosuppressive effect. 

 

 

The shift to Warburg metabolism in M. tuberculosis infected human macrophages directs subsequent adaptive T 

cell responses 

Sharee A Basdeo, Laura E Gleeson, Padraic J Dunne and Joseph Keane.  

Trinity Translational Medicine Institute, St James’s Hospital, Trinity College Dublin, the University of Dublin, Ireland 

Glucose metabolism in the human alveolar macrophage is required for optimal control of intracellular bacillary 

replication during mycobacterium tuberculosis (MTB) infection and may be a potential target for host-directed 

therapies, for which there is a growing need in the clinic due to the emergence of multiple drug resistant strains. In 

addition to directly killing bacteria, another crucial role for innate immunity is to initiate and direct adaptive immune 

responses. Therefore, we investigated the effects of metabolically manipulating the macrophage on the outcome of 

subsequent adaptive T cell responses.  

Venous blood was drawn from healthy donors and TB patients; PBMC were tested for responsiveness to PPD. 

Macrophages were purified by adherence in the presence of human serum and treated with 2-deoxyglucose (2DG), a 

glucose analogue that blocks glycolysis, 3 hours prior to infection with MTB. After 24 hours, supernatants were 

removed, macrophages were washed and CFSE-labelled autologous PBMC were added for 7 days. The production of 

pro-inflammatory cytokines; TNF-α, IFN-γ and GM-CSF, by proliferating T cells were analysed by flow cytometry.  

Inhibiting glycolysis with 2DG in macrophages significantly decreased the concentration of IL-1β, IL-12p70 and IL-10 

and reduced the expression of HLA-DR and co-stimulatory molecules on the surface of macrophages, thus, resulting 

in decreased ability to initiate adaptive T helper cell responses. T cells co-cultured with macrophages that had been 

metabolically inhibited exhibited reduced capacity to produce pro-inflammatory cytokines and reduced 

polyfunctionality.   

These data indicate that the metabolic profile of the host macrophage has an impact on subsequent adaptive T cell 

responses. Better understanding of these effects will inform strategies for host-directed therapy.  

 

 

Influence of acute aerobic and high intensity interval exercise on circulating angiogenic T lymphocytes 

O’Carroll, L., Wardrop, B., O’Mahony, R., Murphy, R. and Harrison, M. 

Waterford Institute of Technology 

Typically understood as immune cells, under certain stimuli, T lymphocytes have angiogenic potential, contributing to 

blood vessel growth and repair. Angiogenic T lymphocytes are typically defined as CD3+ cells co-expressing CD31 

(platelet-endothelial cell adhesion molecule) and sometimes CD184 (chemokine receptor CXCR4).  CD31+ T cells 

demonstrate enhanced migratory capacity and angiogenic cytokine release and correlate inversely with age and 



cardiovascular disease risk factors. Single sessions of exercise have been shown to increase other circulating 

angiogenic cell populations including endothelial progenitor cells. 

Objective: To examine the effects of a single bout of acute aerobic versus a single bout of High Intensity Interval 

Training (HIIT) on circulating angiogenic T lymphocytes in healthy recreationally active adults. 

Methods: Ten healthy recreationally active individuals (aged 28.3±2.0 yr, height 177±2.4 cm, weight 80 ±3.9 kg, BMI 

25.4 ± 0.95 kg/m2) (mean± SEM) were recruited to participate in the study. Following baseline assessments, 

participants completed either a 45 min steady state exercise bout at 65-70% of their maximum oxygen uptake or a 

high intensity interval training session (HIIT) consisting of 6 x 20 sec sprints with 2 min recovery.  Whole blood (EDTA 

tubes) was sampled pre-, post-, 2 hr and 24 hr post exercise following participation in each trial.   Complete blood 

counts were obtained using a haematology analyser (AcTDiff, Beckman Coulter, USA).  The number of CD3+ T 

lymphocytes, CD3+CD31+, CD8+CD31+ and CD4+CD31+ angiogenic T lymphocytes, subsets and the percentage of 

angiogenic T lymphocytes expressing the chemokine receptor CXCR4 were determined by flow cytometry.  Circulating 

endothelial progenitor cell (EPC) number were also determined, defined as CD34+KDR+CD45dim. 

Results: Circa 45% of T lymphocytes had an angiogenic phenotype expressing the vascular marker CD31.  Total 

lymphocytes, CD3+ T lymphocytes and CD3+CD31+, CD8+CD31+ and CD4+CD31+ angiogenic lymphocytes were 80%, 65%, 

50%, 64% and 33% higher respectively (p<0.05) post-exercise in the HIIT trial only.  Return to pre-exercise values were 

observed at 2h and 24h in HIIT.  CXCR4 expression was lower (p<0.05) post-exercise but higher (p<0.05) at 24hr (main 

effect for timepoint, no trial x timepoint interaction).  EPC were 35% higher post-exercise (timepoint main 

effect).  Serum cortisol was lower at 2h and 24h (timepoint main effect). 

Conclusion: Following a single bout of HIIT, but not continuous moderate-high intensity aerobic exercise, all angiogenic 

T lymphocyte subsets are elevated with values back to pre-exercise values within 2hr. EPC are also increased post-

exercise. The recruitment of EPC and angiogenic lymphocytes into the circulation has potential beneficial effects on 

the vascular system. 

 

Analysis of local immune response after immunization against Bordetella pertussis using intravenous staining of 

circulating leukocyte 

Mieszko M. Wilk1, Alicja Misiak1, Aideen C. Allen1, Kingston H. Mills1 

1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland 

Introduction: CD4 T cell responses play a key role in natural and vaccine-induced immunity to Bordetella pertussis. 

However, the role of local pulmonary versus systemic T cells in protective immunity is unclear.  

Material and Methods: FTY720 (Fingolimod) was used to block T-cell egress from draining lymph nodes. Intravenous 

staining with flow cytometry antibody was used to distinguish circulating from peripheral leukocytes. Mice were 

immunised with acellular (aP) and whole cell (wP) vaccines 6 and 2 weeks before B. pertussis infection and were 

treated continuously with FTY720 or vehicle starting from day 10 before infection. Lung cells were analysed by flow 

cytometry. Antigen recall experiments were performed on splenocytes and sorted lung CD4 T cells mixed with 

irradiated antigen presenting cells. Cytokine production was assessed after 72h by specific ELISA. 



Results: We found a significant increase in CD4 T cells in the lungs after immunisation with wP, but not aP. Significant 

reduction of lung infiltrating B and T cells, especially naïve (TN) and central memory (TCM) was observed in mice treated 

with FTY720. However, CD4 T cells, induced by wP immunisation, exhibited exclusively CD62L-CD44hi effector memory 

(TEM)-like phenotype and were not depleted after FTY720 treatment. These cells expressed tissue resident memory T-

cell markers (i.e. CD69 and CD103) and proliferated locally suggesting that lung resident memory CD4 T cells (TRM) 

mediated adaptive immunity to B.p. infection in wP immunised mice. 

Conclusions: This study shows that wP are more effective than aP vaccines in generating CD4 T cells with effector 

memory-like phenotype. These cells preferentially reside in the lungs and express tissue resident memory markers. 

Induction of B. pertussis-specific CD4 TRM cells may explain the superior efficacy of wP over aP vaccines. 
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Mining Marine Sources for Functional Ingredients with Immunomodulatory Activities 

Kim Connick, Dick Fitzgerald and Christine Loscher 

Dublin City University 

The functional food market has experienced rapid growth in recent years due to an ever growing health conscious 

population. This has thus created a demand both nationally and internationally for new novel bioactive compounds. 

Naturally derived products from marine sources have the potential to fulfill this role. Ongoing research in this area has 

identified immunomodulating ingredients, which have potential to support the immune system. These ingredients 

may have an application in the dietary management of inflammatory disease or allergy. Finding new sources of these 

bioactives is a priority. 

Possible sources of these include Palmaria palmata, a red seaweed found off the west coast of Ireland and the fish 

Boarfish and Blue Whiting, also found in these waters. Proteins and protein hydrolysates harvested from these sources 

are currently being screened on the key immune cells, the dendritic cell and T-cell to assess their immunomodulatory 

activities across both the innate and adaptive immune systems. Candidates which exhibit anti-inflammatory, anti-

allergy and pro-immune system capabilities will be assessed further. The ultimate aim of this project is to develop 

functional food ingredients for the benefit of key consumers. 

 

The effector capacity of peripheral blood mononuclear cells (PBMCs) from HER2+ breast cancer (BC) patients 

treated with chemotherapy and HER2-targeted therapies (ICORG 10-05) 

Gaynor N, Canonici A, Eustace A, McDermott M, O’Donovan N, Crown J, Collins DM. 

National Institute for Cellular Biotechnology, Dublin City University 

Background: The phase II neoadjuvant clinical trial ICORG10-05 compared chemotherapy (docetaxel, carboplatin - DC) 

in combination with trastuzumab (T), trastuzumab and lapatinib (L) or L alone in HER2+ BC patients. T is a monoclonal 

antibody (mAb) which targets the extracellular portion of HER2, inhibiting intracellular signalling pathways and eliciting 

antibody-dependent cell-mediated cytotoxicity (ADCC) mediated by immune effector cells. L is a dual HER2/EGFR 

tyrosine kinase inhibitor. Pre- and post-treatment (pre-surgery) PBMCs were examined for their ability to elicit direct 

PBMC-mediated cytotoxicity (DPMC) and T-mediated ADCC (T-ADCC) with results examined by treatment arm and 

patient response. 

Methods: Blood samples were processed within 4 hours of being drawn. PBMCs were isolated by density 

centrifugation and frozen. 24 matched pre- and post-treatment samples from DCTL (n=10), DCT (n=8), DCL (n=6) were 

included in analysis. Revived PBMCs were assessed for viability (average +/- std. dev. = 78.9 +/- 23.6%). Using a flow 

cytometry-based method, DPMC was measured against the non-MHC-restricted leukemic cell line K562 and T-ADCC 

measured against HER2+ BC cell line SKBR3. Assays were conducted over 4 hours at a PBMC: target cell ratio of 10:1. 

The mAb rituximab was used as an ADCC negative control. 



Results: Overall, post-treatment samples (n=24) showed reduced DPMC against K562 (p=0.034) and reduced T-ADCC 

against SKBR3 (p=0.026) compared to pre-treatment levels. There was no significant difference in DPMC between 

treatment arms, pre- or post-treatment. There was significantly higher levels of DPMC against K562 for partial 

responders (PR) than complete responders (CR) post-treatment (p=0.006).  Post-treatment levels of T-ADCC against 

SKBR3 were greater in PR than CR patients but did not reach statistical significance (p=0.078).  

Conclusions: Our results suggest that chemotherapy used in ICORG 10-05 reduces the effector activity of circulating 

PBMCs with no difference between T, L or TL in combination with DC. Our data indicates further work examining PBMC 

cytotoxicity by patient response cohort is warranted. 

 

Detection and identification of cell bound and soluble antigens using magnetic levitation 

Ionita C. Ghiran, MD, Vasilis Toxavidis, John C. Tigges 

Department of Medicine/Allergy and Inflammation, Beth Israel Deaconess Medical Center, USA 

The ability to detect cell surface or soluble antigens in various biological fluids is a critical component of both basic 

research as well as applied clinical diagnostics. However, majority of these approaches require expensive instruments, 

and dedicated and highly trained technicians, limiting their portability and restricting their use to resource-rich 

settings. Our device provides a bridge between the sensitivity and specificity of clinical laboratories with versatility of 

mobile devices. 

Previous studies have focused on density measurements and characterization of non-living materials. Here, we 

demonstrate that both eukaryotic and prokaryotic cells can be levitated and that each cell has a unique levitation 

profile. Furthermore, our levitation platform uniquely enables ultrasensitive density measurements, imaging, and 

profiling of cells in real-time at single-cell resolution. This method has broad applications, such as the label-free 

identification and monitoring of; i) heterogeneous biological changes under various physiological and pathological 

conditions, ii) cell-bound and cell-free pathogens, and iii) specific cell responses to drug interactions in personalized 

medicine. 

We describe herein a device that can detect the presence of cell-bound or soluble antigens in any biological specimen 

with minimal sample preparation and an inexpensive magnetic levitation platform that requires no external power 

supply and only a cell phone-based device for data collection and result interpretation.  

 

 

Application of a novel 3-NBD-cholesterol in cell biology 

Shuaishuai Hu, Steve Meaney , Claire Wynne 

Dublin institute of Technology 

Background: Cholesterol is a crucial component of cellular membranes, but there is few knowledge regarding of its 

intracellular dynamics. In this study, we focused on developing a novel fluorescently-labeled cholesterol analog (3-

NBD-cholesterol) as a potential cholesterol biosensor. 

Methods: 3-NBD cholesterol uptake and metabolism in HeLa cells were characterized using flow cytometry and 

microplate reader. The present study subsequently investigated whether the behavior of 3-NBD –cholesterol was 

similar to radioactive-[3H]-cholesterol, blood derived from one healthy donor was collected. Red cells were labelled 



with 3-NBD-cholesterol and incubated overnight. Cholesterol transfer experiment were performed between plasma 

and red cells by different time course. 

Results: The uptake of 3-NBD cholesterol in the HeLa cells was time-dependent, and reached a plateau following 5 

hours incubation. Then the Hela cells began to efflux 3-NBD cholesterol into the medium. We also observed HeLa cells 

uptaking 3-NBD-cholesterol by flow cytometry. The behavoir of 3-NBD- cholesterol was similar to radioactive-[3H]-

cholesterol by cholesterol transfer experiment. 

Conclusion: 3-NBD -cholesterol shows a potential to be a novel cholesterol biosensor to track cholesterol. 

 

 

Hypoallergenic and Immunomodulatory Hydrolysates for Infants Diagnosed with Cow’s Milk Protein Allergy 

Niamh Hunt1, Laura Collins1, Alice Nongonierma2, Solene Le Maux2, Richard Fitzgerald2 and Christine Loscher1 

1Immunomodulation Group, School of Biotechnology, Dublin City University, Glasnevin, Dublin 9. 

2Department of Life Sciences, University of Limerick. 

Cow’s milk protein allergy (CMPA) is the most common food allergy associated with infants and can affect 2-3% of 

children worldwide. Persisting CMPA can lead to allergy related diseases in later life, such as asthma, allergic rhinitis 

and anaphylaxis. Strict cow’s milk (CM) protein avoidance has been the standard therapy of CMPA in children, but oral 

immunotherapy (OIT) seems to provide an alternative treatment. OIT results in avoidance of clinical symptoms of 

allergy by providing the infant with hydrolysed CM proteins that lack the IgE binding epitopes. OIT can result in 

tolerance which enables the mucosal immune system to remain in a non-activated state when it encounters harmless 

food proteins, such as CM, while retaining its ability to mount an immune response to a potential pathogen.  

The aim of this study is to identify novel bovine milk-derived protein hydrolysates that can modulate the immune 

response away from an allergic type 2 helper T-cell (Th2) response and towards a regulatory T-cell (Treg cell) 

phenotype in vitro. Treg cells are the key cells involved in the induction of tolerance. Upon completion of this study, 

the candidate hydrolysates selected will be brought forward for in vivo testing in a murine model of CMPA in order to 

determine their effectiveness to induce oral tolerance to food allergy. The outcome is hoped to improve the nutrition, 

health and quality of life of infants, by developing further the composition and functionality of infant milk formula 

with the addition of novel functional hydrolysates. 

 

 

Identifying a cytokine pre-treatment for the licensing of mesenchymal stromal cells in an allogeneic model of corneal 

transplantation using flow cytometry 

Kevin Lynch1, Oliver Treacy1, Xizhe Chen1, Nick Murphy1, Serika D Naicker1 Grace O’Malley1, Paul Lohan1, Aideen Ryan 

1,2*, Thomas Ritter1*.  

1 Regenerative Medicine Institute (REMEDI), College of Medicine, Nursing & Health Sciences, National University of 

Ireland, Galway.  

2 Discipline of Pharmacology, College of Medicine, Nursing & Health Sciences, National University of Ireland, Galway. 

*Both authors contributed equally to this work. 



Mesenchymal stromal cells (MSCs) have demonstrated the ability to modulate immune cells in vivo. This unique 

immunomodulatory capacity of MSCs make them an invaluable cell type for potential cellular therapy in inflammatory 

diseases and in transplantation. It is well reported that when MSCs enter a site of inflammation they become 

activated/licensed. This activation increases their immunomodulation potential and thus they become potent 

suppressers of the immune system which may have implications in the treatment of inflammatory diseases. T-Cells 

have been shown to be necessary immune elements in corneal rejection. This research focuses on different strategies 

to pre-activate MSCs, and then study, using flow cytometry, how pre-activated MSCs immunomodulate T-Cells. Pre-

activated MSCs were then employed as a cellular therapy in the treatment of a fully major histocompatibility 

mismatched mouse corneal transplantation. 

Lymphocytes were obtained from the spleen and lymph nodes of FoxP3-GFP+ BALB/c mice. T cells were washed with 

0.1% bovine serum albumin/phosphate-buffered saline and stained with carboxyfluorescein succinimidyl ester (CFSE) 

in pre-warmed staining buffer as per manufacturer’s instructions. CFSE-stained T cells were stimulated at a 1:4 ratio 

with anti-CD3/anti-CD28-labeled dynabeads. MSCs +/- cytokine treatments were co-cultured in 96-well round-

bottomed plates. Assays were incubated at various MSC:T-cell ratios in a humidified incubator for 4 days at 37 °C 

following which T-cell proliferation were assayed by flow cytometry. T-cell proliferation, activation, and differentiation 

was analyzed on a FACS Canto II. 

TCRβ+CD4+ T-cells were analyzed by flow cytometry, both MSCs and pre-activated MSCs suppressed TCRβ+CD4+ T-cell 

proliferation. Pre-activated MSCs suppressed TCRβ+CD4+ T-cell proliferation to a significantly higher degree. 

TCRβ+CD8+ T-cells were also analyzed by flow cytometry. Again MSCs suppressed TCRβ+CD8+ T-cell proliferation. Pre-

activated MSCs suppressed TCRβ+CD8+ T-cell proliferation to a significantly higher degree when compared to untreated 

MSCs. Not only this, pre-activated MSCs lead to increase frequency of TCRβ+CD4+FoxP3-GFP+ cells when compared to 

untreated MSCs.   

Our data suggest that MSCs interfere with the early activation of T-cell proliferation. This study points toward the 

potential of using MSC as a therapeutic treatment to improve and diversify cellular-based therapies. In the context of 

disease, MSC based cellular therapy could have particular positive implications in inflammatory diseases and 

transplant biology. 

 

 

Dysregulation of the Treg:Th17 cell axis in Hidradenitis suppurativa skin lesions 

Barry Moran1, Cheryl Sweeney2, Rosalind Hughes3, Anna Malara2, Brian Kirby3*, Jean M Fletcher1,4* 

1 School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland 

2 Dermatology Research, Education and Research Centre, St. Vincent’s University Hospital, Dublin 4, Ireland 

3 Department of Dermatology, St. Vincent’s University Hospital, Dublin 4, Ireland 

4 School of Medicine, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland 

* JMF and BK contributed equally to this study 

 



Hidradenitis suppurativa (HS) is a chronic, inflammatory and debilitating disease of hair follicles with 1-4% prevalence 

and high morbidity. There is a dearth of information on the pathogenesis and immune dysregulation underlying HS 

therefore we carried out a detailed analysis of skin infiltrating T cells. Cells isolated from skin biopsies and blood from 

HS patients and healthy controls were analysed by 16-parameter flow cytometry to provide detailed profiles of CD4 T 

cell subsets. We observed substantial infiltration of inflammatory T cells with a striking Th17-skewed cytokine profile 

in HS skin. Increased frequencies of T helper cells expressed the Th17 lineage marker CD161 and IL-17, as well as other 

pro-inflammatory cytokines GM-CSF, IL-22, IFN-γ, and TNF. In contrast to the enrichment of Th17 lineage cells, Th1 

cells were decreased in inflamed skin. Regulatory T (Treg) cells were also enriched in HS lesional skin, however the 

ratio of Th17:Treg cells was nonetheless highly dysregulated in favour of Th17 cells. Given the profile of the involved 

inflammatory cells, along with the promise of anti-Th17 therapies in psoriasis, we hypothesise that therapeutic 

targeting of IL-17 may be an effective strategy for the treatment of HS. 

 

 

The inflammatory tumour microenvironment induces PD-L1 expression on stromal cells resulting in a tumour 

promoting phenotype 

O’Malley G1,2, Naicker SD2, Lynch K2, Lohan P2, Shaw G2, Rigalou A1,2, Ritter T2, Egan LJ1, Ryan AE1,2 

1 Department of Pharmacolgy and Therapeutics, National University of Ireland, Galway 

2 Regenerative Medicine Institute (REMEDI), National University of Ireland Galway 

The tumour microenvironment (TME) comprises many cell types including endothelial cells, stromal cells and immune 

cells, all of which influence tumour growth and metastasis. Mesenchymal stromal cells (MSCs) are recruited to the 

TME and acquire a distinct, tumour-promoting phenotype in vivo. However, little is known about the role of their 

immunosuppressive potential in the TME. We investigated the molecular regulation of the induced 

immunosuppressive, tumour-promoting phenotype of tumour-associated MSCs, and the effect of tumour cell 

inflammatory signalling on this process. 

Primary MSCs generated from Balb/c bone marrow were treated with 60% conditioned medium from CT26 colon 

tumour cells (MSCTCM), or medium from CT26 which had been pre-treated with TNF-α (MSCT-TCM). The TNF-α treatment 

served to activate NF-κB signalling pathways in the tumour and better mimic the inflammatory tumour 

microenvironment. Following 72 hour treatment, flow cytometric analysis of these MSCs revealed an enhanced 

expression of T cell receptor ligands MHC-I, MHC-II and PD-L1, suggesting a more immunosuppressive phenotype, 

which was significantly enhanced by the inflammatory conditions induced by TNF-α pre-activation of tumour cells. 

Treated MSCs were co-cultured with syngeneic activated T cells and proliferation assessed by flow cytometric analysis 

of CFSE dye dilution. MSCTCM displayed an enhanced ability to suppress CD8+ T cell proliferation, which was further 

increased following tumour cell NF-κB activation by TNF-α (MSCT-TCM). This effect was dependent on the induced PD-

L1 expression on the surface of the MSCs as the addition of a PD-1 blocking antibody reversed CD8+ T cell suppression 

and restored CD8 T cell CD25 and granzyme B expression. 



To determine the effects of MSCs on tumour growth and the anti-tumour immune response, we used a syngeneic 

subcutaneous model of CT26 colon cancer by injecting CT26 alone, or CT26 co-injected with control MSCs or with 

MSCT-TCM. Co-injection of control MSCs significantly promoted tumour growth and metastasis, and this effect was 

significantly enhanced by the co-injection of pre-treated MSCs. The tumour promoting effect could also be reversed 

by administration of a PD-1 blocking antibody. Analysis by flow cytometry of tumour immune cell infiltrate revealed a 

role for CD8+ T cell granzyme B expression in the anti-tumour effects of PD-1 blockade. 

This data demonstrates for the first time that stromal cells in the tumour microenvironment, in addition to secreting 

growth factors for the tumour and promoting angiogenesis, directly modulate the anti-tumour immune response. This 

information will contribute greatly to the development of more targeted and efficacious cancer immunotherapy. 

 

Human CD4 T cells and synovial fibroblasts cooperate to promote inflammation in the synovial joint 

Andreea Petrasca, Douglas J Veale, Ursula Fearon and Jean M Fletcher 

Trinity Biomedical Sciences Institute, Trinity College Dublin 

Rheumatoid arthritis is a chronic autoimmune disease characterised by synovial tissue proliferation and degradation 

of articular cartilage. Activated synovial fibroblasts proliferate and express matrix-degrading proteases and 

proinflammatory cytokines, which contribute to cartilage and joint destruction. Moreover, synovial cell activation 

correlates with infiltration of inflammatory lymphocytes and monocytes. However, the functional relationship linking 

fibroblasts and T lymphocytes in this complex microenvironment has yet to be characterised. Therefore, we 

established an in vitro model to examine the outcomes of co-culturing activated human CD4 T cells with the 

immortalised human K4IM synovial fibroblast cells.  

Human CD4 T cells were stained with a proliferation-tracking dye and co-cultured with pre-seeded K4IM cells for 24 h 

or 5 days and examined for proliferation, cytokine expression and expression of RANKL and the adhesion molecules 

ICAM and VCAM by flow cytometry. Supernatants were harvested after 5 days of culture and assayed for levels of IFN-

γ, IL-17, IL-6 and IL-8 by ELISA. Adhesion molecule expression has been shown to result in cellular adherence to bone, 

and thus upregulation of these molecules contributes to bone destruction. Additionally, since cytokine secretion is 

known to activate synoviocytes, activation of fibroblasts by T cells would further exacerbate inflammation. 

We found that co-culture of CD4 T cells and fibroblasts resulted in proliferation of CD4 T cells expressing increased 

levels of the proinflammatory cytokines IFN-γ and IL-17a and RANKL after 5 days. Furthermore, CD4 T cells and K4IM 

cells reciprocally induced an increase in ICAM and VCAM expression. Lastly, co-culture resulted in pro-inflammatory 

cytokine secretion by T cells and fibroblasts. 

These results indicate that CD4 T cells work mutually with fibroblasts to create an inflammatory microenvironment 

likely to promote joint destruction. Future studies will characterise the role of glucose metabolism in these cells and 

investigate if metabolism is intrinsically coupled to effector functions in these cells. 

 

 

 



A functional role for heart-derived extracellular vesicles in heart failure associated electrical remodeling 

John Tigges, Virginia Camacho, Vasilis Toxavidis, Kirsty Danielson, Saumya Das 

Beth Israel Deaconess Medical Center, USA 

Introduction: Extracellular Vesicles (EVs) and their microRNA (miRNA) cargo can function as novel mediators of 

intercellular communication. We have previously identified several microRNAs that are associated with left ventricular 

(LV) remodeling in heart failure (HF). We compare the characteristics and functional role of cardiac-enriched EVs in HF 

patients compared to healthy controls. 

Methods: Coronary sinus blood was collected and processed from patients either undergoing 

electrophysiology study for supraventricular tachycardia (healthy controls) or implantation of cardiac 

resynchronization therapy (CRT) for dyssynchronous HF. Cell-free plasma was analyzed by small particle flow 

cytometry (SPFC) (Beckman Coulter MoFlo Astrios EQ) to determine differences in size and scatter properties of EVs. 

EVs were isolated from plasma by Optiprep density gradient, and the expression of miRNAs associated with LV 

remodeling assessed by qRT-PCR. Finally, the functionality of these EVs was tested by addition to human induced-

pluripotent stem cells derived cardiomyocytes infected with lentiviral vector carrying ArcLight, a genetically 

engineered voltage indicator. Action potentials were obtained through ArcLight fluorescence imaging and analyzed at 

80% repolarization.  

Results: SVT control patients (n=6) were younger (age 54±5.4 vs. 72±5.1, p=0.03) and had higher LVEF (63±5% vs. 

25±3%, p=0.0003) compared to HF patients (n=7). EV profiles in HF patients demonstrated an increase in the geometric 

mean value of side scatter compared to controls, indicative of increased EV size (SVT, 1.02 ± 0.1943 gMFI; HF, 1.39 ± 

0.06429 gMFI). Addition of EVs isolated from heart failure patients to human embryonic stem cell-derived 

cardiomyocytes produced an increase in APD at 24 hrs (p=0.0649), with no change observed following addition of 

control patient-derived EVs. Increases in several microRNAs previously associated with heart failure were observed in 

the EV fraction from HFpatients compared to controls including miR-151a, miR-30d, and miR-660 (2.6, 1.8, and 3.9 

fold increase respectively). In silico target prediction (TargetScan, MIRDB) produced several relevant mRNA targets of 

these microRNAs including KCNJ10, MAPK11, KCNJ12, and KCMB2 that may be involved in electrical remodeling. 

Suppression of these targets is a potential mechanism for the observed prolongation of action potential within 

cardiomyocytes, and will be addressed in future studies. 

Conclusions: EV profiles and microRNA contents differ between patients with HF and healthy controls, and EVs in HF 

patients appear to play a functional role in electrical remodeling at the cellular level. EVs and their contents may reflect 

a novel paracrine signaling mechanism in HF that may be targeted for therapy. 

 

Effects of a novel drug QS1901 on gastric and colorectal cancer growth in vitro 

Keith Thomas 

Ulster University, Coleraine, Northern Ireland 

QS1901 is a polysaccharide; which has been extracted and purified from mushrooms. The crude form of this drug has 

been hypothesized to have an effect on the growth of cancer cells. The aim of this project was to investigate what 

effect if any QS1901 would have on gastric and colorectal cancer cell growth in vitro. The effects will be evaluated by 

measuring the growth rate of the cells with various concentrations of the drug. Flow cytometry will also be used to 



analyse the apoptosis and necrosis levels in the samples obtained at 24, 48 and 72-hour time points. Cell cycle analysis 

will also be completed on the samples to assess the effects of the drug on the cell cycle of the cells. 

 

Establishment of Flow Cytometry Training Courses for Biotechnology Companies 

Rachael V Walker1 and Derek C Davies2 

1 Babraham Institute, Cambridge, UK, CB22 3AT, 2 The Francis Crick Institute, London, UK, NW1 1AT 

Flow cytometry is a well-established and widespread technique. However to use it correctly and to obtain meaningful 

results, there needs to be an understanding of the principles of the cytometer, the fluorochromes used and the 

interpretation of data. Many workplaces do not have any existing expertise when a cytometer is purchased, and, 

although manufacturers can provide ‘simple to use’ machines and provide initial training, this may not be sufficient to 

allow users to get to the level needed to generate meaningful data. 

In 2014 we were awarded a BBSRC grant to establish modular courses to train and educate scientists primarily from 

Industrial companies.  The grant funded time for writing and the purchase of key resources for the courses. The courses 

were initially established at the Babraham Research Campus. The majority of delegates are from Campus companies 

but delegates have also come from larger pharmaceutical companies and many academic Institutes. The courses have 

now been attended by over 250 unique delegates who have reported consistently high satisfaction metrics. Feedback 

from delegates, companies and an advisory Board has been used to monitor quality and tailor the modules to the 

needs of the end-users. 

Here we report on the process of establishing a successful educational programme including needs assessment, 

practicalities of running one and two day courses and follow up of delegates. 


