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Dear all, 

On behalf of Young Neuroscience Ireland, we are pleased to welcome all attendees to 
the virtual Young Neuroscience Ireland Symposium 2020. This symposium gives us 
the opportunity to bring together early career researchers from across the globe. This 
event is also an opportunity to highlight the promising future of Irish neuroscience 
research.  

The committee would like to thank all of the invited speakers; Federico Calegari, Tomas 
Ryan, Victor Borrell, Verdon Taylor, Matthew Holt, Therese Murphy, Soyon Hong, 
Yvonne Nolan, Una Fitzgerald, Martin Farley, Camilla Roselli, Karen Morrison, and 
Francois Guillemot for participating in the symposium.  

We are extremely grateful for the contributions from the members of the organizing 
committee who put enormous efforts to make this event a success; Caoimhe Tyndall, 
Oisín Joyce, Steven Fagan, Aditi Singh, Aoife Cosgrave, Caoimhe Ward, Erin Harris, 
Janosch Heller, Aoife Griffin.  

We would like to thank the Neuroscience Ireland council, in particular Aine Kelly, 
Michelle Roche and Derek Costello for their invaluable advice and support in organising 
this meeting.  

We are very grateful for the support from Transpharmation as the official sponsor of 
the event, allowing us to provide prizes to early career researchers for their 
contributions through talks and posters.  

Thank you to all those who have supported the symposium through registering to join, 
submitting abstract and for your efforts in preparing posters and talks to make this 
event a success. 

We hope that you enjoy the fantastic line up of speakers and engage with some of the 
most exciting research from Young Neuroscience Ireland.  

 

Elaine Murray and Vijay Tiwari  

Co-Chairs of the Young Neuroscience Ireland Symposium Committee 2020 
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of 2020, and the full year of 2021. 

 

https://neuroscienceireland.com/join/ 
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A special thanks to Transpharmation Ireland for their 
generous support.  

 

A global leader in translational biology, 

 

 

is the go-to CRO for preclinical neuroscience. 
 

 

Transpharmation is a contract research organisation led by scientists. 
Recognised by drug developers worldwide for researching and delivering life-

changing medicines, science will always remain our passion. Our clients 
benefit from decades of experience in cross-species and cross-therapeutic 

area translational biology throughout our preclinical services. 
 
 

We deliver on-time data & flexible deal structuring for your project in any country 
or language. With the most trusted and compelling assays in the industry, you’re 

in expert hands. 
 

 

Our range of services include 
 

 

 

 

 

 

 

Transpharmation Ltd   
Trinity College Institute of Neuroscience 
Room 3.08 Lloyd Building 
Trinity College Dublin 
Dublin 2 
Ireland 

Prof. Jack Prenderville 
jack.prenderville@transpharmation.co.uk 
+353 (0)1896 42 60 
https://www.transpharmation.co.uk/ 
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How This Conference Will Work 
 

As a result of the Covid-19 pandemic and subsequent country-wide lockdown, the 2020 Young Investigator Symposium 
will be conducted entirely online. We will be using two online platforms, Zoom and Slack, to host different parts of this 
symposium.  

 

Zoom: Zoom is a video conference platform which we will use to host and stream the following parts of the conference: 
Welcome message, keynote presentation, invited speaker talks, Data Blitz presentations, sustainability discussion, awards, 
and closing remarks. Click the link below to register your email address, and use the link you receive via email to join the 
meeting. The same Zoom link will be used throughout the day for each of these sessions as they occur. You may join, 
leave, and re-join this conference at any time using the Zoom link emailed to you. The microphone and video sharing 
capabilities will be turned on for the speakers and organisers only. All questions for speakers should be typed and sent 
via the “Q&A” feature in the Zoom window. These questions will be collected by the chair of each session, who will select 
a few to relay to the speaker. Click the link below to register yourself as an attendee and join the meeting! 
 
 

 

Slack: Slack is a business communication platform which offers chat rooms organized by topic, private groups, and 
direct messaging. Slack will be used to host the virtual poster session of this conference. A list of posters, along with their 
corresponding abstracts can be found on pages 36-59 of this booklet. Each poster has been labeled with a number 
(PO#1-30). This label corresponds to the name of the Slack Channel in which the poster can be found. Within each 
channel, you will find a PDF of the poster and a video/audio introduction from the author. All poster channels can be 
accessed through the same Slack link provided. Once you have opened the channels by selecting “Channel Browser”, the 
easiest way to find a poster in Slack is to type the poster number or author into the main search bar (ex: search “#poster-
01” or “Joe Bloggs”). You can search for key words to find posters which relate to specific topics of interest.  
 
 
 
 
 
 
 
 

 

Use the chat box to ask questions or make comments on the poster as you would at an in-person meeting. These 
comments will be visible to other delegates who visit the poster, as well as the author. You may also send a private direct 
message to the presenter by clicking on their name and selecting “Message”. Another way to let the poster presenter 
know you have visited is by “reacting”. To React to a poster, click “Add a Reaction” underneath the file.  

 
 
 
 
 
 

 
 
Contact: If you need any help accessing either of these platforms, do not hesitate to send us a message. 
The organisers will be active on all platforms throughout the day and will be more than happy to help.  
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Session I: Welcome Message & Keynote Presentation 
Chair: Vijay Tiwari 

 
09:30-09:45  Welcome and opening remarks  Prof. Aine Kelly  President of 

Neuroscience Ireland 
(NSI) 
 

09:45-10:30  Keynote Presentation:  
Giving more neurons to the brain, 
from the womb to the grave 
 

Prof. Federico Calegari  Professor at the Center 
for Regenerative 
Therapy, Germany  

10:30-10:45 15-minute Break 
 
 
 

  

Session II: Fundamental Neuroscience 
Chair: Dr. Elaine Murray 

 
10:45-11:00  Memory engram storage and retrieval  

 
Dr. Tomás Ryan  Trinity College Dublin, 

Dublin, Ireland  
11:00-11:15  Regulation of brain evolution by 

microRNAs  
 
 

Prof. Victor Borrell  Institute of 
Neurosciences, Alicante, 
Spain  

11:15-11:30  Genome-wide DNA methylation meta-
analysis in the brains of suicide 
completers  
 

Dr. Therese Murphy  Technological University 
Dublin, Dublin, Ireland  

11:30-11:45  Post-transcriptional regulation of 
neural stem cell fate  
 

Prof. Verdon Taylor  University of Basel,  
Basel, Switzerland  

11:45-12:30 45-minute Lunch Break 
 
 
 

  

Session III: Early Career Researchers 
Chair: Janosch Heller 

 
12:30-12:45 NSI Early Career Researcher Award 

Winner Talk  
 

Dr. Peter Murphy 
 

 

12:45-13:30 Data Blitz  Short talks from Early Career Researchers (3 mins 
each)  
 

13:30-13:45 15-minute Break 
 

  



Young Investigator Symposium 2020 

11 
 

Session IV: Disease Neuroscience 
Chair: Dr. Aditi Singh 

 
13:45-14:00  Molecular heterogeneity of 

astrocytes: implications for 
development and function 
 

Dr. Matthew Holt  VIB-KU Leuven,  
Belgium  

14:00-14:15  Gene therapy in Motor Neurone 
Disease: a success story?  
 

Prof. Karen Morrison  Queen’s University 
Belfast, Belfast, UK  

14:15-14:30  Managing the transition from 
developmental to adult neurogenesis  
 

Dr. Francois Guillemot  Francis Crick Institute, 
London, UK  

14:30-14:45  Microglia, synaptic pruners gone awry 
in dementia  
 

Dr. Soyon Hong  University College 
London, London, UK  

14:45-15:00  Determining the immunoregulatory 
role of gut microbiota in Alzheimer’s 
disease  
 

Dr. Yvonne Nolan  University College Cork, 
Cork, Ireland  

15:00-15:15 15-minute Break 
 
 

  

Session V: Sustainability in Research 
Chair: Aoife Cosgrave 

 
15:15-16:15  Sustainability Panel Discussion 

 
Dr. Una Fitzgerald, Martin Farley, Camilla Roselli 

16:15-16:30 15-minute Break 
 
 

  

Session VI: Award Presentation and Close 
Chair: Steven Fagan 

 
16:30-16:50  Early Career Researcher Award 

Presentations  
 

Prof. Federico Calegari   

16:50-17:00  
 

Closing remarks Steven Fagan  

 

Poster Session 
At any time during this conference, or within the next 48 hours, you may browse through the posters 

uploaded on Slack. 
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Giving more neurons to the brain, from the womb to 
the grave 

Prof. Federico Calegari 
Center for Regenerative Therapy, Germany 

09:45-10:30am 

 

 

 

 

 

 

 

 

 

 

Prof. Calegari’s group has found that the length of the G1 phase of the cell cycle influences the fate of 
somatic stem cells. This allowed the group to promote the expansion of neural stem cells during 
development [1] and adulthood [2] and ultimately increase the number of neurons generated in the 
mammalian brain. This finding was important to reveal the contribution of specific progenitor types in 
cortical expansion and gyrification during evolution [3] and the role of adult neurogenesis in 
promoting the processing of sensory information [4] and cognitive performance [5] throughout life. 
Their ambition is to understand how tuning the number of neurons in specific brain areas can improve 
brain function, hence, gain insights into the basis of cognition. 

1. Lange et al., Cell Stem Cell, 2009 

2. Artegiani et al., J Exp Med, 2011 

3. Nonaka-Kinoshita et al., EMBO J, 2013 

4. Bragado Alonso et al., EMBO J, 2019 

5. To be presented today 
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Memory engram storage and retrieval 

Dr. Thomás Ryan 
Trinity College Dublin, Dublin, Ireland 

10:45-11:00am 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tomás originally graduated from Trinity College Dublin in 2005 with a BA in genetics. He completed his 
PhD in molecular neuroscience under the supervision of Seth Grant at the University of Cambridge and 
the Wellcome Trust Sanger Institute in the UK in 2009. His thesis work was supported by a Wellcome 
Trust PhD Fellowship. Following a year as Junior Research Fellow at Wolfson College, University 
Cambridge, he relocated to the USA to work as a Postdoctoral Researcher in the group of Susumu 
Tonegawa (Nobel Laureate, 1987) at Massachusetts Institute of Technology (MIT). At MIT he was 
centrally involved in the development of novel genetic methods that allow for the labelling and 
manipulation of specific memory engrams in the rodent brain. This work was supported by Howard 
Hughes Medical Institute (HHMI) and RIKEN Brain Sciences Institute, Japan. He started his research 
group in 2017 at Trinity College Dublin, where he is Associate Professor in the School of Biochemistry 
and Immunology (sub-discipline of Biochemistry) and a Principle Investigator at the Trinity College 
Institute of Neuroscience. Tomás also holds a joint faculty position at the Florey Institute of 
Neuroscience and Mental Health at the University of Melbourne, Australia. His research team is 
supported by the European Research Council (ERC), Science Foundation Ireland (SFI), the Irish 
Research Council (IRC), the Jacobs Foundation, the Brain & Behavior Research Foundation, the Lister 
Institute of Preventative Medicine, and the Canadian Institute for Advanced Research (CIFAR). 
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Regulation of brain evolution by microRNAs 

Prof. Victor Borrell 
Institute of Neurosciences, Alicante, Spain 

11:00-11:15am 

 

 

 

 

 

 

 

 

 

Prof. Borrell’s lab pioneered the use of ferret as animal model to study the genetic and cellular bases of cortical 
folding during development, and has established methods for its genetic manipulation, previously considered a 
non-genetic model. They found that cortical germinal layers in non-primates with a folded cortex (ferret, cat, 
sheep) are much larger and more complex than previously thought, including OSVZ, similar to macaque monkey 
and human. They discovered the existence of a new cell type in the developing cerebral cortex of ferret and 
human, the basal Radial Glia Cell (bRGC) (Reillo et al., Cer Cortex 2011), co-discovered independently by the labs 
of Dr. Huttner and Dr. Kriegstein. They demonstrated that the diversity of cortical progenitor cells in ferret is 
similar to primates (Reillo & Borrell, Cer Cortex 2012), that the abundance of bRGCs in mammals relates to their 
degree of cortical folding (Kelava et al., Cer Cortex 2012; Pilz et al., Nat Comm 2013), and that bRGCs play key roles 
in the developmental process of cortex folding (Reillo et al., Cer Cortex 2011; Nonaka-Kinoshita et al., EMBO J 2013). 
Beyond cellular mechanisms, they have also identified genetic mechanisms regulating cortical progenitor cell 
lineages (Borrell et al., Neuron 2012; Martínez-Martínez et al., Nat Comm 2016; Cárdenas et al., Cell 2018). Pioneering 
transcriptomics in ferret, this lab discovered that the stereotyped patterns of cortical folding are defined very 
early in development at the level of germinal layers, with the establishment of a genetic protomap, which also 
forms in human embryos but not in mouse (De Juan Romero et al., EMBO J 2015; Fernández et al., EMBO J 2016). 
More recently, they have extended genetic manipulation of the developing cerebral cortex to new model 
species, now covering the amniote phylogenic tree: snake, chick, mouse and ferret. This has allowed the lab to 
discover that expansion of cerebral cortex size and complexity during the evolution of amniotes involved the 
regulation of expression levels of highly conserved signaling pathways (Cárdenas et al., Cell 2018).  The most 
recent discovery uncovers the essential role of let-7 miRNAs in maintaining the cellular homeostasis of the 
cortical neuroepithelium, by repressing Irs2 signaling (Fernández et al., EMBO J 2020, in press). This lab’s 
international leadership in the field of cortical development, evolution and folding is recognized by frequent 
invitations to international conferences and to contribute review articles on this topic (Cur Opin Neurobiol, 2014, 
2017; EMBO J, 2016; Cur Opin Cell Biol, 2018; Nat Rev Neurosci, 2018), and by continued requests for collaboration 
to test the involvement of new genes and developmental process in cortical folding. 
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Genome-wide DNA methylation meta-analysis in the 
brains of suicide completers 

Dr. Therese Murphy 
Technological University Dublin, Dublin, Ireland 

11:15-11:30 

 

 

 

 

 

 

 

 

 

 

After completing a Health Research Board 4-Year PhD at Trinity College Dublin, Dr. Murphy was 
awarded a Craig-Dobbin Newman Postdoctoral Fellowship in Mental Health Research by University 
College Dublin. In 2013, Dr. Murphy joined Professor Jonathan Mill’s Psychiatric Epigenetics Group at 
the University of Exeter as a Research Fellow. In 2015, Dr. Murphy was appointed Lecturer in 
Biomedical Science at the University of Exeter Medical School and started an independent research 
programme examining the role of epigenetic mechanisms in Major Depression and Suicidal Behaviour. 
In autumn 2018, Dr. Murphy returned to Ireland and took up the position of Lecturer at the School of 
Biological and Health Sciences, Technological University Dublin. 
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Post-transcriptional regulation of neural stem cell fate 

Prof. Verdon Taylor 
University of Basel, Basel, Switzerland 

11:30-11:45 

 

 

 

 

 

 

 

 

 

Academic education: 

09/1987 - 08/1991 - University, BSc. Hons. (upper 2nd) Pharmacology, University of London King’s  
College. 

08/1989 - 07/1990 - Honours project placement, Cardiovascular Research Department, Ciba-Geigy, 
Basel 

09/1991 - 01/1995 - PhD, Neurobiology, Department of Research, University Hospital Basel, University 
of Basel, Switzerland. 

01/1995 - 08/1998 - Postdoctoral Fellow, Institute of Cell Biology, Swiss Federal Institute of 
Technology, Zurich, Switzerland 

Positions and employment: 

08/1998 - 02/2002 - Group Leader, Institute of Cell Biology, Swiss Federal Institute of Technology, 
Zurich, Switzerland. 

03/2002 – 02/2012 - Independent Junior Group Leader, Department of Molecular Embryology, Max 
Planck Institute of Immunobiology and Epigenetics, Freiburg, Germany. 

01/2010 - 10/2011 - Senior Lecturer, Centre for Stem Cell Biology, Department of Biomedical Science, 
University of Sheffield, Sheffield, UK. 

11/2011 – present - Professor, Department of Biomedicine, University of Basel, Basel, Switzerland 
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Adaptive computations for decision-making in 
changing environments 

Dr. Peter Murphy 
NSI Early Career Investigator Award Winner 

University Medical Center Hamburg-Eppendorf 

12:30-12:45 

 
 
 
 
 
 
 
 
 
 

 
Dr. Murphy studies ways in which human cognition is shaped by the brain’s arousal systems, 

with an emphasis on the computations that support decision-making. This line of work 
started during his PhD at Trinity College Dublin (2009–2012) where he assessed the utility of 
pupil diameter as a non-invasive proxy for the activity of neuromodulatory systems, and has 
continued through my postdoc work at Leiden University (2012–2015) and University Medical 

Center Hamburg-Eppendorf (2015–present) where he used psychophysics, modelling, 
pharmacology and various neuroimaging methods to examine how we adapt our decision-
making to different contexts. Dr. Murphy has also worked on error detection and cognitive 
control; and will soon begin a Marie Curie Fellowship back at Trinity College to investigate 

commonalities between decision-making and working memory, and shared mechanisms for 
their decline in old age. 
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Molecular heterogeneity of astrocytes: implications for 
development and function 

Dr. Matthew Holt 
VIB-KU Leuven, Belgium 

13:45-14:00 

 

 

 

 

 

 

 

 

 

 

 

 

 

Matthew Holt graduated from the University of Liverpool with a B.Sc. in Applied Biochemistry and 
received a Ph.D. in Physiology from the University of Cambridge. He then completed post-doctoral 
training at the Max Planck Institute for Biophysical Chemistry. Following a brief period as an 
independent investigator at the Free University in Berlin, Dr. Holt relocated to the VIB-KU Center for 
Brain and Disease Research based in Leuven, Belgium - where he been based since 2012 as a VIB Group 
Leader and KU Leuven Professor. Dr. Holt has received several awards for his work, including ERC 
Consolidator and Proof-of-Concept Grants. The long-term goal of his group is to understand the 
molecular mechanisms that control development and function of CNS astrocytes in vivo, and how 
these cells interact with neurons. A major focus of his work is the impact of molecular heterogeneity 
for astrocyte function and the role of compartmentalization in signaling. 
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Gene therapy in Motor Neurone Disease: 

a success story? 

Prof. Karen Morrison 
Queen’s University Belfast, Belfast, UK 

14:00-14:15pm 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. Karen Morrison joined Queen’s University Belfast in late 2019 as Dean of Education and Professor 
of Neurology in the Faculty of Medicine, Health and Life Sciences. She is also a consultant neurologist 
at the Belfast Health and Social Care Trust and has taken on the role of Director of the Northern Ireland 
Motor Neurone Disease Care Network. Her long term research interest has been in molecular genetic 
mechanisms in neurodegeneration, following her early work at Yale University on the molecular 
genetics of Alport’s Syndrome and cloning the Goodpasture antigen. In the 1990s she returned to 
Oxford, funded by the MRC, for genetic linkage studies in spinal muscular atrophy, the most common 
childhood onset motor nerve disorder, and then by a Wellcome Trust Clinician Scientist Fellowship, 
extending her work into adult MND/amyotrophic lateral sclerosis. Subsequently, as Bloomer Professor 
of Neurology, she led Clinical Neuroscience research at the University of Birmingham for 17 years, 
combining molecular genetic research in MND and Parkinson’s disease, with neurology/neuroscience 
teaching, clinical trials and co-directing the MND Care &amp; Research Centre at the Queen Elizabeth 
Hospital. She comes to Queen’s from the University of Southampton where, as Associate Dean, in the 
Faculty of Medicine, she developed and led undergraduate and postgraduate education. 
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Managing the transition from developmental to adult 
neurogenesis 

Dr. Francois Guillemot 
Francis Crick Institute, London, UK 

14:15-14:30 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. Francois Guillemot: Francois Guillemot has obtained a PhD in Paris in 1989. His group has pioneered 
research on the transcriptional control of neurogenesis. He is currently Senior Group Leader at the 
Francis Crick Institute, London. Research in the Guillemot group focuses on the interaction between 
transcriptional and epigenetic mechanisms in development of the mouse and human cerebral cortex, 
and on interactions between signaling and transcriptional mechanisms in migrating neurons and adult 
hippocampal stem cells.  
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Microglia, synaptic pruners gone awry in dementia 

Dr. Soyon Hong 
University College London, London, UK 

14:30-14:45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soyon’s lab is dedicated to the study of how tissue-resident immune cells interact with neurons to 
maintain proper synaptic health and function, and how improper neuroimmune signaling contributes 
to dementia. Soyon started her independent laboratory at the University College London in October 
2018 as a UK Dementia Research Institute Fellow. Soyon received her PhD in Neuroscience in 2012 from 
Harvard University and completed her postdoctoral fellowship at Boston Children’s Hospital/Harvard 
Medical School in 2018. Soyon studied microglia biology with Dr. Thomas Möller (2002-2006), in vivo 
beta-amyloid dynamics and lipid interactions in Alzheimer models with Dr. Dennis Selkoe (2007-2012), 
and microglia-synapse interactions with Dr. Beth Stevens (2012-2018). 
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Determining the immunoregulatory role of gut 
microbiota in Alzheimer’s disease 

Dr. Yvonne Nolan 
University College Cork, Cork, Ireland 

14:45-15:00 

 

 

 

 

 

 

 

 

 

 

 

Yvonne leads a research team investigating the impact of modifiable lifestyle factors such as exercise, 
diet and stress on brain plasticity and memory throughout the lifespan. Her team focuses on 
inflammation as a critical mediator of these lifestyle-induced changes in hippocampal neurogenesis 
and cognitive function. She has secured >€4.5 million in funding as Lead Investigator and has published 
>70 full-length articles. She is consortium lead on a European Centres of Excellence in 
Neurodegeneration (COEN) project. She enjoys collaborating with colleagues and fostering career 
development for students and is active in public engagement and education of Neuroscience, 
particularly in brain health throughout the lifespan. She received recognition for her efforts when she 
was awarded UCC’s Research Supervisor of the Year in 2016. Yvonne graduated from NUI, Galway with 
a BSc in Biochemistry and a PhD in Neuropharmacology. She was a visiting fellow at McGill University 
Montreal, Canada and held postdoctoral positions in Trinity College, Dublin before joining the 
Department of Anatomy and Neuroscience as a lecturer in 2003. She was Director of the BSc in 
Neuroscience in UCC from 2015-2020 and also teaches allied health students. She holds a Postgraduate 
Certificate in Teaching and Learning in Higher Education (UCC), and a National Academy award for the 
Integration of Research and Teaching and Learning. She is a judge for the Irish Laboratory Awards and 
sits on the Independent Advisory Board for the Wellcome/HRB Irish Clinical Academic Training (ICAT) 
programme, and the Dementia Research Network Ireland (DRNI) Advisory Group. 
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Sustainability in Research Panelist 
In this session, our guest panelists will discuss the ways in which we can make our research labs greener and 
adopt more sustainable lab practices while sharing their views and experiences in this area. Please join our 

discussion and learn how you can get further involved. 

 
15:15-16:15 

 
Dr. Una Fitzgerald 

National University of Ireland, Galway, Ireland 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

After completing a BE (Ind Eng) and MSc in Biotechnology at NUIG, Dr. FitzGerald worked in the 
pharmaceutical sector for five years in France and the UK, before embarking on a PhD in Molecular 
Biology at the University of Strathclyde, Glasgow. On completion of a couple of postdoctoral research 
projects, Una returned to the University in Galway in 2002, where she has since built a track record in 
research on multiple sclerosis, Parkinson’s disease and neurodegenerative disorders (see 
https://www.nuigalway.ie/our-research/people/natural-sciences/unafitzgerald/).  In the last year she 
led the CÚRAM lab (the Centre for Research on Medical Devices, where she is based) within the 
Biomedical Sciences Building at NUIG, to be the first in Europe to gain Green Lab Certification from 
‘My Green Lab’ (see https://vimeo.com/375847945).  This has led to over 20 speaker engagements in 
Ireland and internationally, and to acting as the first Chair of SEAI’s national working group on 
sustainable public sector labs. Dr. FitzGerald’s talk will describe her journey from neuroscience 
research to climate activism. 
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Sustainability in Research Panelist 
In this session, our guest panelists will discuss the ways in which we can make our research labs greener and 
adopt more sustainable lab practices while sharing their views and experiences in this area. Please join our 

discussion and learn how you can get further involved. 
 

15:15-16:15 

 
Martin Farley 

University College London, London, UK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Martin started as a lab technician and researcher, but his passion for sustainability led him to become 
the Europe’s first green lab specialist at the University of Edinburgh in 2013. After he moved south to 
London where he founded Green Lab Associates. He’s since initiated green lab programs at UCL, and 
King’s College London (where he was recognized with the Green Gown – Sustainability Professional 
award). He has developed the LEAF green lab standard at UCL, where he works as their Sustainable 
Lab Advisor. 
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Sustainability in Research Panelist 
In this session, our guest panelists will discuss the ways in which we can make our research labs greener and 
adopt more sustainable lab practices while sharing their views and experiences in this area. Please join our 

discussion and learn how you can get further involved. 
 

15:15-16:15 

 
Camilla Roselli 

Trinity College Dublin, Ireland 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Camilla Roselli is a 4th year PhD candidate in Trinity College Institute of Neuroscience (TCIN), and her 
PhD research focuses on protein synthesis requirements for long-term memory formation. In 2020 she 
successfully applied for funding to register TCIN labs with ‘My Green Lab certification programme’, 
and initiated Trinity’s institutional membership of this programme.  Along with PhD colleagues and 
staff she started the ‘Green lab programme’ in Trinity College Dublin, which assists and supports 
laboratories in reducing their waste consumption and therefore their impact on the environment. She 
co-wrote a ‘Sustainability Guide for Researchers’ which promotes sustainable laboratory practices. 
Camilla is also an active member of the ‘Zero Waste Festival Ireland’ group and has helped organizing 
different Zero Waste events around the city. 
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Data Blitz Presentations 
Each Data Blitz presentation can be viewed live through the following Zoom link. 

 
Abstracts for each presentation can be found on pages 29-35 of this conference booklet.  

 

  
DB #1 12:45 Susan Goulding GDF5 exerts neuroprotection in an a-synuclein rat model 

of Parkinson’s disease. 

DB #2 12:49 Camilla Roselli Probe spatial and temporal requirements for specific 
mRNA regulatory mechanism in long-term memory circuit 
using targeted somatic mutation 

DB #3 12:53 Erwina Stojek The effect of the 5-HT1A receptor ligand S15535 on 
aggressive behaviour in male CD-1 mice 

DB #4 12:57 Aoife Thornton Investigating central and peripheral microtubule proteins 
in a transgenic mouse model of Cdkl5 deficiency disorder 
(CDD) as a potential biomarker of CDD 

DB #5 13:01 Aimee Freeburn Disordered phasic relationships between hippocampal 
place cells, theta, and gamma rhythms in the TS655Dn 
mouse model of Down Syndrome 

DB #6 13:05 Daman Kaur Comparison of drug classes and their association with 
different diagnostic methods for dementia 

DB #7 13:09 Sarah McComish The interactions of apolipoprotein E and inflammation in 
human iPSC-derived astrocytes 

DB #8 13:13 Erin Harris Sex-specific effects of stress during puberty on 
antidepressant-like behaviour and monoamine 
neurotransmitters in adolescence and adulthood 

DB #9 13:17 Gareth Morris MicroRNA-based therapeutics suppress seizures in models 
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DB #1: GDF5 exerts neuroprotection in an a-synuclein rat model of Parkinson’s disease. 
Susan R. Goulding1,2, Ruth M. Concannon1, Noelia Morales-Prieto1, Francisca Villalobos-Manriquez 3,4, 
Gerard Clarke3,4,5, Louise M. Collins1, Martin Lévesque6, Sean L. Wyatt7, Aideen M. Sullivan1,4,5*, Gerard 

W. O’Keeffe1,4,5*. 
1Department of Anatomy & Neuroscience, University College Cork (UCC), Cork, Ireland. 2 Department 

of Biological Sciences, Cork Institute of Technology (CIT), Cork, Ireland. 3Department of Psychiatry 
and Neurobehavioural Sciences, UCC, Cork, Ireland. 4APC Microbiome Ireland, UCC, Cork, Ireland.  

5Cork Neuroscience Centre, UCC, Cork, Ireland. 6Department of Psychiatry and Neurosciences, 
Faculty of Medicine, Université Laval, Quebec, Canada. 7School of Biosciences, Cardiff University, 

Museum Avenue, Cardiff, UK. 
 
Introduction: Neurotrophic factors hold significant promise as neuroprotective therapies for 
Parkinson’s disease (PD). While the delivery of neurotrophic factors to the substantia nigra (SN) is safe 
and feasible, clinical trials of two well-known neurotrophic factors, GDNF and neurturin, have failed to 
meet their primary end-points. This is thought to be due to downregulation of their common co-
receptor, Ret. In this study, we determined whether viral delivery to the adult rat SN, of the Ret-
independent neurotrophic factor GDF5, could protect dopaminergic neurons and their axons from α-
synuclein–induced degeneration, the neuropathological hallmark of PD. Methods: All procedures were 
carried out under license with full ethical approval. Adult Sprague-Dawley female rats received a 
unilateral intranigral injection of an AAV-α-synuclein vector, in combination with either an AAV-GDF5 
vector or an empty AAV-Null vector. At 20 weeks, animals were sacrificed and analysed for α-synuclein 
pathology and nigrostriatal integrity, or for gene expression in the SN. Results: Intranigral delivery of 
AAV-α-synuclein led to significant reductions in the expression of transcripts for Th, Dat and Ret, but 
did not affect the expression of the GDF5 signalling mediators, Bmpr2, Bmpr1b and Smad 1. In addition, 
AAV-α-synuclein caused a significant loss of dopaminergic neurons from the SN, reduced dopaminergic 
striatal innervation and caused a loss of striatal dopamine, all of which were prevented by AAV-
mediated delivery of GDF5. Conclusion: The observed neuroprotective effects of GDF5 in this 
preclinical model support the theory that Ret-independent neurotrophic factors may have therapeutic 
benefit in PD and are worthy of further exploration. 
 
 

 
DB #2: Probe spatial and temporal requirements for specific mRNA regulatory mechanism in long-

term memory circuit using targeted somatic mutation 
Camilla Roselli1 , William Phair1, Márcia Aranha1, Baskar Bakthavachalu2, Simon Sprecher3, Mani 

Ramaswami1,2 

1 Smurfit Institute of Genetics and Trinity College Institute of Neuroscience, Trinity College Dublin, 
Ireland; 2 National Center for Biological Sciences, Bangalore, India; 3 Department of Biology, 

University of Fribourg, Switzerland. 
Experience-induced protein translation is required for long-term memory (LTM) formation. However, 
how this process is regulated and how broadly it occurs in neuronal elements of a memory encoding 
circuit remains unclear. We address these issues in Drosophila melanogaster, where neural circuits for 
long-term olfactory associative memory (LTM) and long-term olfactory habituation (LTH) have been 
outlined in detail. Our work has shown neuronal ribonucleoprotein protein (RNP) granules, play a key 
role in neuronal translational control required for LTH. We have now developed a genetic method that 
allows to determine the exact neurons in which RNP-granule-dependent translational mechanisms 
contribute to LTH and LTM as well as when these mechanisms are required during memory formation. 
The tool allows the controlled exclusion or inclusion of the intrinsically disordered domain (cIDR) of 
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the RNA binding protein, Ataxin-2, which is fundamental for granule formation and LTH. It is based on 
the FRT-FLP recombinase system, which allows excision of the DNA in between two cis-FRT sequences 
by genetically controlled expression of FLP recombinase. Different genetically modified animals were 
made, which are termed: 1) FLP-OUT: allows the excision of the cIDR; 2) FLP-IN: allows the reinsertion 
of the cIDR; 3) total-FLP: allows the excision of Ataxin-2. In larval tissue and adult brain, the method is 
effective, allowing cell-type specific granule disruption or restoration via FLP-OUT or FLP-IN techniques 
respectively. We will describe these results as well as results from ongoing experiments that address 
roles and mechanisms by which Ataxin-2 dependent granules operate in memory circuits for regulating 
consolidation of memories. 
 
 
 

DB #3: The effect of the 5-HT1A receptor ligand S15535 on aggressive behaviour in male CD-1 mice 
Stojek E 1, Kozareva D 1, Prenderville JA 1 , Sokolowska E 1 

1Transpharmation Ireland Ltd., Trinity College Dublin – Institute of Neuroscience, Trinity College, 
Dublin 

 
Aggressive behaviour is associated with several psychiatric disorders, causing impairment of skills that 
are important for sociability, academic success and general wellbeing. Current treatments which 
target aggressive behaviour additionally affect mobility and induce idleness.  In the present study we 
assessed the effect of S15535 - a highly selective 5-HT1A receptor ligand that acts as an agonist and 
antagonist at the pre- and post- synaptic 5-HT1A receptors, respectively, and is involved in the 
inhibition of aggression. Briefly, CD-1 male mice underwent 3 days of aggression screening by 
introducing C57BL/6J intruder to their home cage for a maximum of 180s and latency to attack 
(seconds) was measured. Subsequently , CD-1 mice were assigned to an aggression phenotype (from 
non-aggressive to extremely aggressive) and only most aggressive subjects were selected for further 
study. The selected CD-1 mice were then administered S15535 (0.5 and 2.5 mg/kg s.c.). Thirty minutes 
post treatment, mice underwent a single aggression screen followed by assessment of locomotor 
behaviour in the open field. The 2.5mg/kg dose of S15535 resulted in a significant reduction (p<0.005) 
of aggressive behaviour as measured by latency to attack. 50% of CD-1 mice did not initiate an attack 
post-administration. S15535 had no effect on locomotor activity. Taken together, we successfully 
demonstrated the aggression inhibiting activity of the 2.5 mg/kg dose of S15535 in an aggression 
screening paradigm using CD-1 mice. S15535 did not induce a sedative effect at this dose. Thus, the 5-
HT1A receptor may represent a therapeutic target for aggressive behaviour.  
 
 
 

DB #4: Investigating central and peripheral microtubule proteins in a transgenic mouse model of 
Cdkl5 deficiency disorder (CDD) as a potential biomarker of CDD 

Aoife M. Thorntona,b, Charlotte K. Callaghana,b, Nathan McDyera, Ali Takia, Omar Mamada, Isabella 
Barbieroc, Charlotte Kilstrup-Nielsenc and Massimiliano Bianchia,b 

aTrinity College Institute of Neuroscience, Trinity College Dublin, Dublin 2, Ireland. bUlysses 
Neuroscience, Trinity College Dublin - Institute of Neuroscience (TCIN), Lloyd Institute, Trinity 

College, Dublin 2, Ireland. cDepartment of Biotechnology and Life Sciences, University of Insurbia, 
Varese, Italy.  

 
Background: CDKL5 Deficiency Disorder (CDD) is a rare brain disorder characterized by severe early-
onset seizures, intellectual disability, motor and social impairment. Microtubules (MT) dynamics is 
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fundamental for brain development. Growing evidence suggest that alterations in MT dynamics are 
involved in the pathogenesis of CDD. We examined brain and plasma α-tubulin post translational 
modifications (PTMs) in Cdkl5-KO (exon 4) male mice compared to age-matched wild-type (WT) at 
postnatal day (P) 20 and 60. Method: Infrared western blot measured α-tubulin PTMs including 
acetylated tubulin (Acet-Tub; stable MT), Tyrosinated-tubulin (Tyr-Tub; dynamic MTs), Detyrosinated-
tubulin (Glu-Tub; stable MTs), Delta2-tubulin (Δ2; neuron-specific). Tyr-Tub and Glu-Tub were analysed 
as a ratio, while expression of Acet-Tub and Δ2-Tub was normalized to Total-Tubulin.  Results: Age-
related changes were evident in α-tubulin PTMs including a significant increase in Acet-Tub/Total-Tub 
and Δ2/Total-Tub and a decrease in Tyr-Tub/Glu-Tub in the hippocampus and cortex at P60 compared 
to P20 in WT and Cdkl5-KO mice. However, Acet-Tub/Total-Tub and Δ2/Tot-Tub are over-expressed in 
Cdkl5-KO mice at both P20 and P60 in the hippocampus and cortex, respectively compared to WT. 
Similarly, Tyr-Tub/Glu-Tub ratio is further downregulated in Cdkl5-KO mice at P60 in the hippocampus 
and P20 in the cortex. Intriguingly, plasma Acet-Tub/Tot-Tub is increased is in the plasma of Cdkl5-KO 
mice compared to WT at both P60 and P180, while Tyr/Glu-Tub was not changed. Conclusion: These 
data show that age-related changes in brain α-tubulin PTMs are altered in Cdkl5-KO mice consistent 
with dysregulated microtubule dynamics. Moreover, plasma Acet-Tub may represent a potential 
biomarker of disease progression in CDD. 
 
 
 
DB #5: Disorderd phasic relationships between hippocampal place cells, theta, and gamma rhythms 

in the TS655Dn mouse model of Down Syndrome 
Aimee Freeburn, Robert Munn 

Pharamcology and Therapeautics Department of NUI Galway for a MSc Neuropharmacology 
 

Down syndrome (DS) is the leading genetic cause of intellectual disability, and it is currently estimated 
that at least 45% of individuals with DS over the age of 45 will develop a disorder of memory. The 
TS65Dn mouse model recapitulates the cognitive deficits characteristic to human DS, therefore 
offering a unique framework for studying the neurological substrates of memory disorders. 
Hippocampal place cells generate a cognitive map of the environment which underlies spatial episodic 
memory. Theta (5-11Hz) is the dominate local field potential (LFP) in the hippocampus, which couples 
with slow (~60-140 Hz) and fast gamma (~25-55Hz) to synchronise information processing between 
the hippocampus and entorhinal cortex. Theta rhythm is thought to be disputed in the TS model due 
to abnormal excitatory-inhibitory innervation from the medial septum, leading to deficits in learning 
and memory. Our study implemented single-cell electrophysiology to record the LFP from the CA1 
region of the hippocampus as TS65DN mice (N = 5) and their 2N non-trisomic littermate controls (N = 
4) explored a novel environment. We found that TS place cells were abnormally phase-locked to the 
trough of theta; had higher theta frequency, and higher theta-gamma than controls. TS place fields 
also had lower firing rates and lower slow gamma-theta coherence than controls. However, no 
differences were found in sharp-wave ripple (SWR) activity. These findings suggest that changes in 
hippocampal theta and slow gamma-theta synchronisation drive a spectrum of changes in 
hippocampal phenomenology, however, the source of altered inhibitory input remains unclear. Our 
findings suggest that memory deficits in the TS model may be generated from abnormal brain function 
external to the hippocampus, such as the medial septum, entorhinal cortex, or suprachiasmatic 
nucleus; and at a stage more basal, or subsequent to, memory encoding and consolidation. 
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DB # 6: Comparison of drug classes and their association with different diagnostic methods for 
dementia 

Kaur, D.1, Bucholc, M. 2, Finn, D.P.3, Todd, S.4, Wong-Lin, K.2, McClean, P.L.1 

1Northern Ireland Centre for Stratified Medicine, Biomedical Sciences Research Institute, 
Derry~Londonderry, Northern Ireland, UK. 2Intelligent Systems Research Centre, School of 

Computing, Engineering and Intelligent Systems, Ulster University, Derry~Londonderry, Northern 
Ireland, UK. 3Pharmacology and Therapeutics, School of Medicine, National University of Ireland 

Galway, Republic of Ireland. 4Altnagelvin Area Hospital, Western Health and Social Care Trust, 
Derry~Londonderry, Northern Ireland, UK 

 
A high prevalence of comorbid conditions is observed in individuals with mild cognitive impairment 
(MCI) and dementia. Evidently, this is accompanied by polypharmacy which complicates disease 
progression, and our understanding of the same. In the present study, we aim to identify which drug 
classes are significantly associated with disease progression, and how this association differs 
depending on different diagnostic variables. The NACC database, one of the most comprehensive 
longitudinal databases for dementia research, was used in this study. Drug classes analysed using 
multivariate logistic regression were antihypertensives, anticoagulants, antidepressants, 
antipsychotics, anxiolytics, lipid-lowering, nonsteroidal anti-inflammatory (NSAIDs), diabetes, 
Alzheimer’s and Parkinson’s medication. Analysis was conducted at baseline, and in terms of 
progression to MCI/dementia using clinician diagnosis and CDRSB scores as the diagnostic outcome. 
With CDRSB as the outcome, antiadrenergics were significantly associated with reduced MCI-to-
Dementia risk for men (odds ratio, OR: 0.68, p<0.001), diuretics on the other hand increased Healthy-
to-MCI risk in women (OR: 1.48, p: 0.002). NSAIDs reduced Healthy-to-MCI risk (OR: 0.64, p<0.001) with 
clinician diagnosis as the outcome. Anxiolytics, specifically benzodiazepines reduced MCI-to-Dementia 
risk (OR: 0.71, p:0.006) with CDRSB as the outcome.  Various drug classes are significantly associated 
with progression to MCI/dementia. However, discrepancies are observed between analyses employing 
clinician diagnosis and CDRSB scores as the outcome. Additionally, the associations appear to be 
gender specific. Further analysis may aid our understanding of the relationship between different drug 
classes and cognition, and enhance prescribing practices across clinics 
 
 
 
DB # 7: The interactions of apolipoprotein E and inflammation in human iPSC-dervied astrocytes 

Sarah F. McComish1, Lucy A. Crompton2, 3, Jon D. Lane3, Maeve A. Caldwell1 
1Department of Physiology, School of Medicine, Trinity College Dublin, Dublin, Ireland. 2Regenerative 

Medicine Laboratory, School of Clinical Sciences, University of Bristol, Bristol, UK. 3Cell Biology 
Laboratories, School of Biochemistry, University of Bristol, Bristol, UK 

 
Apolipoprotein E (APOE) genotype is one of the major risk factors for sporadic Alzheimer’s disease 
(AD), with the E4 allele contributing a 4-fold increased risk. Emerging evidence supports a detrimental 
role of astrocytes in AD, with astrocytes assuming a reactive phenotype under inflammatory 
conditions. Our study aimed to investigate the impact of APOE genotype on astrocyte reactivity and 
function using human induced pluripotent stem cell (iPSC)-derived astrocytes. Human iPSC 
homozygous for APOE3 and APOE4 were patterned towards a neural fate using dual SMAD inhibition. 
Subsequently, astrocytes were derived using epidermal growth and human leukemia inhibitory factors 
to produce mature astrocytes after 90 days. Astrocytes were characterised then stimulated (IL-1α, 
TNFα and C1q) to induce reactivity and a reactivity profile was generated via ELISA and qPCR analysis. 
Functional capacity of astrocytes was investigated via glutamate assay. iPSC-derived astrocytes were 
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positive for astrocyte markers GFAP, S100β, Connexin-43 and EAAT1 confirming cell fate. Stimulation 
resulted in increased IL-6 secretion, coupled with increased expression of genes associated with 
reactive astrocytes (e.g. C3, CXCL10, PTX3). APOE genotype affected basal expression of reactivity 
markers, with APOE4 inducing reactivity and compromising glutamate uptake. In conclusion, the 
ability to produce reactive astrocytes from genotyped human cells in vitro provides a powerful model 
for researching the mechanisms underlying the detrimental role of astrocytes and the effect of APOE 
genotype in AD. This study presents the potential mechanisms which predispose APOE4 carriers to AD 
and presents some therapeutic targets in order to manage AD risk. 
 
 

 
DB #8: Sex-specific effects of stress during puberty on antidepressant-like behaviour and 

monoamine neurotransmitters in adolescence and adulthood 
Erin P Harris 1, Francisca J Villalobos 2,3, Gerard Clarke 2,3, Olivia F O’Leary 1,3 

1Dept. of Anatomy & Neuroscience, University College Cork, 2Dept. of Psychiatry and 
Neurobehavioural Science, University College Cork, 3APC Microbiome Ireland, University College Cork 
 
Stress is a major risk factor for the development of depression. Depression is twice as prevalent in 
women compared to men and this difference only emerges after puberty, suggesting that puberty 
may be a sensitive period during which sex-dependent vulnerability to depression might become 
established. However, no studies have yet investigated whether stress occurring specifically during 
puberty is responsible for this sex difference in depression. Thus, male and female rats were exposed 
to a three-day stress protocol during puberty (postnatal days 35-37 in females, 45-47 in males) and 
underwent a behavioural test battery in adolescence or adulthood. Pubertal stress reduced 
antidepressant-like behaviour in the forced swim test. Interestingly, this effect was manifested via 
different behavioural strategies. Adolescent females stressed during puberty decreased swimming 
behaviour, whereas pubertal stress rats of both sexes decreased climbing behaviour as adults. 
Previous studies have implicated monoaminergic signaling in forced swim test behaviours. Therefore, 
brainstem and striatum tissue was collected from behaviour naïve rats to assess monoamine 
neurotransmitter levels. We found female-specific effects of pubertal stress on brainstem dopamine 
and noradrenaline in adolescents, but not adults. In striatum, pubertal stress increased dopamine in 
males and decreased dopamine in females, an effect which was more pronounced in adults. Pubertal 
stress also had a sex-specific effect on brainstem serotonin turnover in adolescents. Contrastingly, in 
the striatum, pubertal stress decreased serotonin turnover specifically in males in adults only. Taken 
together, these data suggest that stress during puberty exerts sex-specific effects on antidepressant-
like behaviour possibly through discrete neurotransmitter systems. 
 
 
 

DB #9: MicroRNA-based therapeutics suppress seizures in models of pharmacoresistant temporal 
lobe epilepsy 
Gareth Morris 

 
Temporal lobe epilepsy (TLE) is the most common form of epilepsy, and 30% of people with TLE remain 
pharmacoresistant to seizures. MicroRNAs are short non-coding RNAs which modulate the gene 
expression landscape through post-transcriptional targeting of specific mRNAs, and have recently 
emerged as anti-seizure targets in TLE. Here, we developed a rational systems-level approach to 
capture common pathological microRNA signatures, exploiting these results to discover three new 
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anti-seizure microRNA targets. We sequenced microRNAs in the hippocampus of rodents in three TLE 
models, at six timepoints covering initial insult, epileptogenesis and chronic TLE. MicroRNAs mediate 
their effect by forming a complex with Argonaute-2 (Ago2) and so we used Ago2-pulldown to select 
for functionally-engaged microRNAs. This produced a semi-quantified catalogue of the level of ~400 
microRNAs in our TLE models, with dysregulation of around half of these microRNAs. We selected 
those microRNAs which were upregulated in all models at the chronic TLE timepoint, and targeted 
them for anti-seizure effects. Of these, antagomirs targeting microRNAs 10a-5p, 21a-5p and 142a-5p 
reduced both acute and spontaneous seizures in the mouse intra-amygdala kainic acid model. 
Electrophysiological analyses showed no clear adverse effects in naïve brain tissue, indicating broad 
safety. We devised a systems-level approach - combining computational microRNA network 
modelling, proteomics and transcriptomics - which revealed TGFß signalling as a convergent target of 
the three microRNAs. Pharmacological inhibition of TGFß signalling blocked therapeutic effects of the 
antagomirs, confirming this mechanism of action. These three microRNAs are therefore highly 
promising new therapeutic targets in pharmacoresistant TLE. 
 
 
 

DB #10: Oral microbiome alterations associated with depression 
Benjamin Wingfield1,2 +, Coral Lapsley1,+, Andrew McDowell1, Georgios Miliotis1, Margaret McLafferty1, 

Emma Barnard1, Siobhan M. O’Neill1, Sonya Coleman2, T. Martin McGinnity2, Anthony J. Bjourson1, 
Elaine K. Murray1 

1Northern Ireland Centre for Stratified Medicine, Biomedical Sciences Research Institute, Ulster 
University, C-TRIC Building, Altnagelvin Area Hospital, Glenshane Road, L/Derry BT47 6SB, United 

Kingdom. 2Intelligent Systems Research Centre, Ulster University, L/Derry BT48 7JL, United Kingdom` 
 
Depression is a highly prevalent disorder among young adults and early detection and intervention is 
associated with improved long-term outcomes. The underlying pathophysiology of depression is 
poorly understood but a growing body of evidence supports an important role for the microbiome in 
the aetiology of depression and other psychiatric disorders. While much interest is currently focused 
on the role of the microbiome-gut-brain axis in brain physiology and neurochemistry, the importance 
of the oral microbiome has received little attention. This study examines the structure and 
composition of the salivary microbiome for the first time in young adults with depression compared 
to matched controls.  Participants who met the DSM-IV criteria for depression (n=45) and controls 
matched by age, sex and smoking status with no history of mental health disorders were selected. 
Using 16S rRNA gene sequencing, the salivary microbiome was characterised, and its structure and 
composition correlated to depression status.  The structure of the salivary microbiome is significantly 
different in the depressed cohort. Depressed and healthy control subjects could be clearly separated 
into distinct clusters based on the structure of the salivary microbiome. Additionally, we identified 21 
bacterial taxa that were differentially abundant in the depressed cohort.  Oral microbiome 
composition in this preliminary analysis is associated with depression in young adults. Further 
investigation of the oral microbiome in depressed patients could therefore provide new insights into 
the underlying mechanisms of the condition, and lead to the identification of novel diagnostic and 
therapeutic response biomarkers. 
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Poster Presentations 

All posters can be accessed through the numbered channels on the Slack App. 
 

Abstracts for each presentation can be found on pages 40-59 of this conference booklet. 
 

 
 

# Author Title 

PO#1 Niamh Moreton The prolyl hydroxylase inhibitor, dimethyloxalylglycine (DMOG), 
attenuates the effects of 15 min oxygen glucose deprivation (OGD) and 
20 min hypoxia on synaptic transmission in isolated rat hippocampal 
slices. 

PO#2 Aimée Freeburn Circulating alpha-tubulin post-translational modifications (PTMs) as 
novel biomarkers in Major Depressive Disorder (MDD) 

PO#3 Olivia Mosley Reduction in Hippocampal Subfield Volumes in Psychosis: A Systematic 
Review 

PO#4 Nadja Enz Using machine learning to predict successful response inhibition based 
on Beta burst characteristics 

PO#5 Roisin Winters Long term treadmill exercise delays onset of cognitive decline in 
APPSWE/PS-1ΔE9 mice; assessment of potential underlying 
mechanisms 

PO#6 Catherine Healy Pharmacological blockade of PPAR-alpha impairs recognition memory, 
but not anxiety-related behaviour, in a rat model of chronic 
inflammatory pain. 

PO#7 Ciara O'Donoghue Determining the impact of dietary constituents on inflammation and 
cognitive function in healthy older aged adults 

PO#8 Megan Ní Bhroin Relationship between MRI scoring systems and two-year 
neurodevelopmental outcome in neonatal encephalopathy 
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PO#9 Maria Giovanna 
Caruso 

Effects of pubertal stress on hippocampal neurogenesis: role of 
biological sex 

 
PO#10 Stephanie Bourke Investigating the relationship between affective state, stress, 

somatosensory sensitivity and circulating endocannabinoids in healthy 
human participants: a pilot study 

PO#11 Claudia Cooney Investigation of Toll-like Receptor 4 Signalling in Human Astrocytes 
derived from Induced Pluripotent Stem Cells 

PO#12 Laura Boullon Sex-dependent alterations in pain- and anxiety-related behaviours and 
cognition in a rat model of peripheral neuropathic pain. 

PO#13 Enrico Bagnoli Application of the University of Pennsylvania smell identification test in 
a cohort of Irish Parkinson’s patient: Can it predict disease diagnosis? 

PO#14 Fabiana Traini Exploring the potential for artificial visual codes to improve verbal 
communication in teenagers affected Fragile X Syndrome 

PO#15 Ciara Devlin Off Target Cognitive Benefits Of GLP-1 Therapy In Type 2 Diabetes 

PO#16 Mary Hopkins Investigation of the endocannabinoid system within the nucleus 
accumbens in an animal model of neuropathic pain: study of sex 
dimorphism 

PO#17 Conor Duffy IL-10 promotes myelin repair in an ex vivo model of remyelination and 
microRNA signatures of ex vivo remyelination 

PO#18 Sinead King Childhood trauma, inflammation, and the brain in Schizophrenia 

PO#19 Kimberly Stephenson Attenuation of IL-6 signalling enhances hippocampal long-term 
potentiation in dystrophin-deficient mdx mice. 

PO#20 Martina Puzio The prolyl hydroxylase inhibitor, dimethyloxalylglycine (DMOG), 
attenuates the effects of 15 min oxygen glucose deprivation (OGD) and 
20 min hypoxia on synaptic transmission in isolated rat hippocampal 
slices. 
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PO#21 Colin Simon A two-stage process for improving Brain-Computer Interface outcomes 

PO#22 Subash Susai Relationship of erythrocyte omega-3 content and inflammatory 
markers in ultra-high-risk psychosis: the NEURAPRO study 

PO#23 Megan Cowman Cognitive predictors of social and occupational functioning in early 
psychosis: A systemic review and meta-analysis  

PO#24 Aisling Leavy Expression and Pathway of Significantly Expressed miRNAs in 
Response to Neonatal Hypoxic-Ischaemic Encephalo 

PO#25 Sarah Nicolas Beneficial effect of exercise against neurobehavioural impairments 
induced by long-term gut-microbiota disruption 

PO#26 Jacqueline Quirke The Association of Non-Dependent Alcohol Use and Functional 
Connectivity of the Salience Network 

PO#27 Jivesh Ramduny Optimising the individual functional connectome for 
neurodevelopmental and psychiatric disorders 

PO#28 Oisín Joyce Investigation of the utility of a test of multisensory integration as a 
diagnostic tool in sports-relatedconcussion 

PO#29 Stephen Shovlin 
 
  

Gene Expression Analysis Identifies Molecular Changes in Patients with 
Rett Syndrome Treated with Mecasermin 

PO#30 Joanne PM Kenney Predicting the persistence of psychotic experiences in young 
adolescents: a machine learning approach 
 

PO#31 Rachel Humphrey Altered nociceptive responding in a preclinical model of autism is 
associated with changes in supraspinal opioid receptor expression 
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PO#1: The prolyl hydroxylase inhibitor, dimethyloxalylglycine (DMOG), attenuates the effects of 15 
min oxygen glucose deprivation (OGD) and 20 min hypoxia on synaptic transmission in isolated rat 

hippocampal slices 
Martina Puzio, Niamh Moreton, John J. O’Connor 

UCD School of Biomolecular & Biomedical Science, UCD Conway Institute, Belfield, Dublin 4, Ireland. 
 
One of the long-term responses to hypoxia involves the stabilization of hypoxia inducible factor-1α, 
which can be mimicked by inhibiting prolyl hydroxyl domains (PHDs) with compounds such as 
dimethyloxyalylglycine (DMOG). These agents have been shown to have protective neuronal 
properties. When short duration hypoxic events occur in brain, neurons will depress synaptic activity, 
and partial or full recovery may occur. In this study we have investigated the effects of acute hypoxia 
or oxygen glucose deprivation (OGD) in the presence of the PHD inhibitor, DMOG, on hippocampal 
synaptic transmission. 400µm transverse hippocampal slices were prepared from P21 Wistar rats 
(anaesthetized by 4% isoflurane inhalation and decapitated) as has previously been described. Field 
excitatory postsynaptic potentials (fEPSPs) were elicited by stimulation of the medial perforant 
pathway in the dentate gyrus of the hippocampus using a monopolar glass electrode. Hypoxia was 
induced by substituting 95% O2/ 5% CO2 with 95% N2/ 5% CO2. OGD was induced by substituting O2 and 
glucose with N2 and sucrose respectively. All values are given as mean±sem (n = separate animals) and 
analysis was performed using unpaired students t test. 15 min OGD decreased fEPSP slope to 29.0±5.8% 
with recovery to 45.7±9.0%, 55-60 min post OGD (n=10). In the presence of 500 mM DMOG, OGD 
decreased fEPSP slope to 40.9±2.9% and recovery to 108.5±4.5% (n=3), both significantly greater than 
controls (P<0.05). 20 min hypoxia alone reduced fEPSP to 61.4±4.4% with no recovery 62.1±10.0%, 55-
60 min post hypoxia (n=16). In the presence of 500 mM DMOG, 20 min hypoxia reduced fEPSP slope 
to 76.0±2.6% and recovery to 72.3±4.5% after 55-60 min (n=5), the latter significantly increased 
compared to controls. These data indicate that DMOG alters the sensitivity of synaptic transmission to 
acute OGD and hypoxia in the dentate gyrus. The results may be important when investigating the 
effects of prolyl hydroxylase inhibitors in the clinic. 
 
 
 

PO#2: Circulating alpha-tubulin post-translational modifications (PTMs) as novel biomarkers in 
Major Depressive Disorder (MDD) 

Aimée Freeburna, Adrian Hayesa, Charlotte K. Callaghana, b and Massimiliano Bianchia,b 
aUlysses Neuroscience, Trinity College Dublin - Institute of Neuroscience (TCIN), Lloyd Institute, 

Trinity College, Dublin 2. bTrinity College Institute of Neuroscience, Trinity College Dublin, Dublin 2, 
Ireland. Circulating alpha-tubulin post-translational modifications (PTMs) as novel biomarkers in 

Major Depressive Disorder (MDD) 
 

MDD represents a psychiatric illness that increasingly pervades the lives of patients and society. The 
disorder is characterized by growing incidence of treatment resistance to pharmacological therapies 
that demonstrates a demand for applied research in this area. Specific alterations in alpha-tubulin 
PTMs associate with changes in microtubule dynamics and neuroplasticity, both phenomena have 
been proposed to be the mechanism of action underlying and remediated by current antidepressants. 
We propose that levels of circulating plasma alpha-tubulin PTMs might be considered a biomarker of 
disease progression in MDD. Blood samples were collected from matched controls (n=10 males, n=10 
females) and MDD patients (n=10 males, n=10 females) that didn’t take any antidepressant drug. 
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Infrared western blot measured α-tubulin PTMs including acetylation (Acet-Tub; stable microtubules), 
Tyrosination (Tyr-Tub; dynamic MTs), Detyrosination (Glu-Tub; stable MTs) and deglutamylation (Δ2; 
neuron-specific). Tyr-Tub and Glu-Tub were analysed as a ratio, while expression of Acet-Tub and Δ2-
Tub was normalized to Total-Tubulin (TOT-Tub). Repeated-measures ANOVA and post-hoc Fisher’s LSD 
was used for statistical analysis. Clinical Hamilton Depression Rating Scale (HAM-D) scores was used 
to separate patients into moderate and severe. We report a difference in baseline PTMs levels 
between control and MDD patient’s indicative of impaired microtubule dynamics. Decreased levels of 
Tyr-Tub/Glu-Tub were identified in MDD plasma which statistically correlated with HAM-D clinical 
scores. Levels of Acet-Tub/TOT-Tub did not differ between groups. This clinical biomarker study 
suggests circulating alpha-tubulin PTMs as a potential novel biomarkers of disease progression in 
MDD. 
 
 
 

PO#3: Reduction in Hippocampal Subfield Volumes in Psychosis: A Systematic Review 
Mosley O1, Kelliher A1, Nasa A2, Gaughan C2, Roman E1, O’Hanlon E3 Roddy DW3, Cannon M3 
1. School of Medicine, RCSI. 2. School of Medicine, TCD. 3. Department of Psychiatry, RCSI 

 
Background: Psychosis is a broad term encompassing problems in reality testing. It presents across 
many psychiatric conditions such as schizophrenia but also in other disorders such as mood disorders. 
The hippocampus has shown consistent involvement across the psychosis spectrum. Recent advances 
in MRI allow imaging of the smaller functional hippocampal substructures. To date no review has 
focused on hippocampal substructures in psychosis independent of diagnosis. Methods: PubMed, 
Google Scholar, MEDLINE and EMBASE were searched using the terms: (Hippocampus AND psychosis) 
OR (Hippocampal subfield AND psychosis) OR (Cornu ammonis AND psychosis) OR (Subiculum AND 
psychosis) OR (dentate AND psychosis). References from articles were checked, extracted and 
incorporated as required. Results: 16 studies were returned. 15 studies identified reductions in CA1 
volumes. CA2/3 and CA4/DG reductions were found in 8 studies each, with subiculum, presubiculum, 
molecular layer and fimbria involvement in 7, 4, 3 and 2 studies respectively. The most commonly 
studied psychotic condition was schizophrenia, with bipolar depression being the second most 
common. Conclusion: CA1 was the most common substructure impacted across the psychosis 
spectrum, with its adjacent subfields on either side (CA2/3 and dentate/CA4) also affected. CA1 is 
involved in autobiographical memory and also facilitates the re-integration of distinct but related 
memories previously separated earlier in the hippocampal circuitry. Mispairing of linked memories 
signals may underlie the core symptoms of psychosis. This research hints at the possibility of the 
hippocampal CA1 substructures as a biomarker for psychosis, independent of diagnosis. A full meta-
analysis of the data is underway. 
 
 
 

PO#4: Using machine learning to predict successful response inhibition based on Beta burst 
characteristics 

Nadja Enz1, Laura Rueda-Delgado1, Robert Whelan1, Kathy Ruddy1 

1Institute of Neuroscience, Trinity College Dublin, Dublin 2, Ireland 
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Introduction: The ability to inhibit unwanted behaviours relies on effective response inhibition in the 
brain. The Stop Signal Task (SST) measures this process and movement cancellation speed. Brain 
oscillations in the Beta (13-28 Hz) frequency band are mechanistically involved in response inhibition, 
showing right frontal Beta power increases at the moment of stopping. However, recent findings 
suggest that Beta-band activity is dominated by short burst-like events (Beta bursts). We are 
investigating whether characteristics of Beta bursts (rate, volume) could predict successful response 
inhibition and the speed of this process (Stop Signal Reaction Time; SSRT) compared to a traditional 
power averaging based approach. Methods: Electroencephalography (64 channel) was recorded from 
217 healthy human participants while performing the SST. Beta bursts and power were extracted for 
each trial. Machine learning was used to classify successful versus failed stop trials and to predict SSRT 
on the basis of the volume and rate of Beta bursts as well as averaged Beta power. The models were 
trained on an internal dataset (n=130) and tested on holdover (n=87) and separate external data 
(n=203). Results: Beta burst volume was most predictive of stopping behaviour (AROC=0.57; 
R^2=0.03). Beta burst features combined (AROC=0.56; R^2=0.03) were more predictive than Beta 
power (AROC=0.53; R^2=0.01). Discussion: Beta burst features, volume notably, were more influential 
than Beta power in predicting successful response inhibition and SSRT, supporting the idea that Beta 
burst characteristics contain information that is directly instrumental to behaviour. 
 
 
 

PO#5: Long term treadmill exercise delays onset of cognitive decline in APPSWE/PS-1ΔE9 mice; 
assessment of potential underlying mechanisms 

Winters, R., Ryan, S., Minogue, A., Lynch, M., Kelly, A 

Department of Physiology, School of Medicine, Trinity College Dublin 
 
Exercise promotes hippocampal neurogenesis and cognitive performance and alleviates Alzheimer’s 
disease (AD)-type pathology in several mouse models of AD. Here we determined whether regular 
treadmill exercise could delay onset of cognitive decline in the APPSWE/PS-1ΔE9 AD model and 
investigated underlying changes in hippocampal neurogenesis, neuroinflammation or Aβ burden. 
Three-month old WT and APPSWE/PS-1ΔE9 mice were allocated to sedentary or exercise groups. 
Exercise mice ran on a treadmill three times per week for six months. Recognition and spatial memory 
was assessed by object recognition and location tasks at three, five, seven and nine months. At eight 
months, half of the mice in each experimental group received daily injections of BrdU (50 mg/kg; i.p.) 
for seven days. Following the last session of cognitive testing at nine months, mice were sacrificed. 
WT and APPSWE/PS-1ΔE9 mice displayed identical cognitive performance at three and five months old, 
but progressive decline was seen in sedentary APPSWE/PS-1ΔE9 mice at seven and nine months, while 
their exercising counterparts displayed normal recognition and spatial memory. mRNA analysis 
revealed no change in gene expression of bdnf, trkB, p75, igf-1 or vegf but expression of il-1β and cd11b 
was increased in APPSWE/PS-1ΔE9 mice. Immunohistochemical analysis indicated modest changes in 
neurogenesis associated with exercise or genotype, with no significant difference in Aβ. The data 
suggest that regular exercise begun before the development of pathology in the APPSWE/PS-1ΔE9 
mouse confers cognitive protection and that the underlying mechanisms may depend on exercise-
related modulation of inflammation rather than neurogenesis or altered Aβ burden. 
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PO#6: Pharmacological blockade of PPAR-alpha impairs recognition memory, but not anxiety-
related behaviour, in a rat model of chronic inflammatory pain 

 
Catherine Healy 1,3,4,* Jessica C Gaspar 1,3,4,* Michelle Roche 2,3,4 and David P Finn 1,3,4 

1. Pharmacology and Therapeutics, 2. Physiology, 3. Galway Neuroscience Centre, 4. Centre of Pain 
Research, National University of Ireland Galway, * Joint first authors. 

We tested the hypothesis that peroxisome proliferator-activated receptors (PPARs) differentially 
modulate innate anxiety-related behaviour and mnemonic function in a rat model of chronic 
inflammatory pain. Methods: Adult male Sprague-Dawley rats received intraplantar injection of 
complete Freund’s adjuvant (CFA) or control injection (noCFA), followed by single acute 
intraperitoneal administration of GW6471 (PPAR-alpha antagonist), GSK0660 (PPAR-beta/delta 
antagonist), GW9662 (PPAR-gamma antagonist), or PEA (pan-agonist) (n=8 per group), and were 
tested on the elevated plus maze (EPM), open field (OF), light-dark box (LDB), novel object recognition 
(NOR) and von Frey test of mechanical allodynia on days 21 and 26-28 post-CFA administration. 
Following this, the brains from the CFA and noCFA groups were harvested and PPAR-alpha protein and 
mRNA expression in the dorsal hippocampus and entorhinal cortex were examined using Western blot 
and RT-qPCR, respectively. LC-MS/MS was used to quantify the levels of endogenous PPAR N-
acylethanolamine ligands, and the endocannabinoid 2-arachidonylglycerol. Results: CFA-injected rats 
exhibited impaired recognition and spatial mnemonic performance in the NOR test and the 
administration of the PPAR-alpha antagonist GW6471 further impaired spatial memory in CFA-treated 
rats, but not in noCFA-injected controls. This behavioural outcome was associated with increased 
levels N-oleoylethanolamide in the ipsilateral dorsal hippocampus of CFA-treated rats. There was no 
significant difference in PPAR-alpha protein or mRNA expression between CFA-treated and noCFA-
injected rats. There was no significant alteration in CFA-induced nociceptive responses or anxiety-
related behaviours following systemic administration of PEA or PPAR antagonists. Conclusions: These 
results suggest a role for PPAR-alpha in regulating spatial memory acquisition in the presence of 
persistent inflammatory pain. Key words: Peroxisome proliferator-activated receptors, spatial 
memory, chronic inflammatory pain, oleoylethanolamide. Acknowledgements: Financial support from 
Conselho Nacional de Pesquisa (CNPq) – Brazil (#207530/2014-9). 

 
 

 
PO#7: Determining the impact of dietary constituents on inflammation and cognitive function in 

healthy older aged adults 
Ciara O’Donoghue1, Caitriona Long-Smith1 Stefanie Grabrucker1 Gerard Clarke2,3 Suzanne Timmons4 

and Yvonne M. Nolan 1,3,* 
1. Department of Anatomy and Neuroscience, School of Medicine, University College Cork. 2. 

Department of Psychiatry and Neurobehavioural Science, School of Medicine, University College 
Cork. 3. APC Microbiome Ireland, University College Cork, T12YT20 Cork, Ireland. 4. Centre for 

Gerontology and Rehabilitation, School of Medicine, University College Cork. 
Correspondence: y.nolan@ucc.ie 

 
Background: Cognitive decline commonly occurs with ageing, which is associated with lifestyle factors 
such as diet and inflammation. However, the relationship between nutritional constituents, pro-
inflammatory cytokine expression and cognitive function in ageing is not well understood. The aim of 
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this study was to investigate how dietary constituents influence systemic inflammation and cognition 
in aged individuals. Methods: A cohort (n=30) of healthy male and female participants (aged 65-85 
years) were recruited from waiting rooms in St.Finbarr’s hospital and retirement clubs based on 
medical history, medication status, and Montreal Cognitive Assessment Scores. Cognitive function was 
assessed using the Cambridge Neuropsychological Test Automated Battery. Serum samples were 
taken for analysis of cytokine levels. Dietary intake was assessed using a Food Frequency 
Questionnaire. Results: Pro-inflammatory cytokine IL-6 was positively correlated with cholesterol (r = 
0.4010, p &lt; 0.05), total sugar (r = 0.4259, p &lt; 0.05), sodium (r = 0.4010, p &lt; 0.01), and chloride (r 
= 0.5397, p &lt; 0.01) intake. Paired Associated Learning Total Errors (PAL) correlated negatively with 
cholesterol (r = -0.4329, p &lt; 0.05), saturated fat (r = -0.4294, p &lt; 0.05), fat (r = -0.4206, p &lt; 0.05), 
and total sugar (r = -0.3721, p &lt; 0.05). Pattern Recognition Memory (PRM) Percentage Correct was 
negatively correlated with sodium (r = -0.3772, p &lt; 0.05) and chloride (r = -0.3858, p &lt; 0.05). 
Conclusions: Sodium and chloride intake was associated with increased pro-inflammatory IL-6 and 
poorer outcomes in PRM, while cholesterol and sugar intake was also associated with increased IL-6 
but better outcomes on PAL. These findings contribute to evidence that certain dietary factors 
associated with chronic low-grade inflammation may contribute to cognitive function during ageing. 
 
 
 

PO#8: Relationship between MRI scoring systems and two-year neurodevelopmental outcome in 
neonatal encephalopathy 

Megan Ní Bhroin1, Lynne Kelly2, Deirdre Sweetman3, Saima Aslam4, Tim Hurley2, Marie Slevin3, John 
Murphy3, Angela Byrne5, Gabrielle Colleran6, Eleanor J. Molloy2,7, Arun L.W. Bokde1 

1. Trinity College Institute of Neuroscience and Cognitive Systems Group, Discipline of Psychiatry, 
School of Medicine, Trinity College Dublin, Dublin, Ireland. 2. Paediatrics and Child Health, Trinity 
College Dublin, Ireland. 3. Department of Neonatology, The National Maternity Hospital, Dublin, 

Ireland. 4. Department of Neonatology, Children’s Hospital Ireland (CHI) at Crumlin, Dublin, Ireland 5. 
Department of Radiology, Children’s Hospital Ireland (CHI) at Crumlin, Dublin, Ireland. 6. Department 

of Radiology, The National Maternity Hospital, Dublin, Ireland. 7. Department of Neonatology, 
Children's Hospital Ireland at Crumlin and Tallaght, Coombe Women and Infants University Hospital, 

Dublin, Ireland. 
Background: Neonatal encephalopathy (NE) is a major cause of neurodevelopmental disabilities. The 
localization and severity of brain lesions detected by magnetic resonance imaging (MRI) can be scored 
and related to outcome. Our objective was to assess which MRI scoring system has a better predictive 
value for outcome at 2 years of age among infants with NE. Methods: We recruited term-born 
neonates with NE from the neonatal intensive care unit at the National Maternity Hospital, Dublin. T1w 
and T2w images were used to score MRIs using Barkovich and Shankaran scoring systems, and T1w, 
T2w, DWI and MRS were used in the Weeke scoring system. Neurodevelopmental outcome was 
assessed using Bayley-III at 2 years. Multivariate regression analysis assessed the association between 
scoring systems and Bayley-III scores, and logistic regression was used to calculate the likelihood of 
adverse outcome (Bayley-III <85) given a particular injury pattern. Findings: 66 infants underwent MRI 
and MRS at a median age of 7 days and followed up 2 years later. 16 (24%) had adverse outcomes. We 
found a significant association between Barkovich and Bayley-III cognitive and motor scores, while 
Shankaran and Weeke scoring systems were significantly associated with Bayley-III cognitive, 
language and motor scores. AUC estimates for Barkovich, Shankaran and Weeke scoring systems in 
predicting adverse outcome were 0.706, 0.724 and 0.768, respectively. Conclusion: Weeke scoring 
system had the highest accuracy to predict neurodevelopment 2 years later. These findings suggest 
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an assessment of brain injury that combines anatomical, diffusion and spectroscopy imaging 
protocols, provide important information regarding later impairment. 
 
 
 

PO#9: Effects of pubertal stress on hippocampal neurogenesis: role of biological sex 
Maria G Caruso1, Erin P Harris1, Olivia F O'Leary1,2 

1. Dept. of Anatomy & Neuroscience, University College Cork. 2. APC Microbiome Ireland, University 
College Cork 

 
Stress during early life can induce depressive-like behaviours and negatively impact neurogenesis in 
the hippocampus, which is important in buffering the effects of stress. Evidence suggests that 
biological sex may modulate the impact of stress on postnatal hippocampal neurogenesis, however, 
many preclinical studies linking hippocampal neurogenesis with stress-related psychiatric disorders 
have been conducted only in males. In addition, relatively little research has focused on the puberty 
stage of adolescence as a stress sensitive window. Thus, we aimed to determine whether stress 
applied specifically during puberty in male and female rats affects neurogenesis along the longitudinal 
axis of the hippocampus in a sex-dependent manner. Rats received a single injection of 5-bromo-2'-
deoxyuridine (BrdU) to label newly generated cells one day prior to stress exposure (postnatal days 
35-37 for females, 45-47 for males). The rats were perfused 11 days later and sections containing the 
hippocampus were stained for BrdU and doublecortin (DCX, a marker of immature neurons). Female 
rats in the control group had a higher number of surviving newly born neurons (DCX+/BrdU+ cells) in 
both the dorsal (dHi) and ventral hippocampus (vHi) compared to control males. This same sex 
difference was found between stressed females and stressed males in the dHi, but not the vHi. 
However, we found no overall effects of pubertal stress on neuronal survival in either area. These 
results suggest that there is a sex difference in the number of surviving newly born neurons in the 
hippocampus during puberty, which highlights the importance of studying both sexes. 
 
 
 
PO#10: Investigating the relationship between affective state, stress, somatosensory sensitivity and 

circulating endocannabinoids in healthy human participants: A pilot study 
*Stephanie Bourke1,3,4, *Therese O’Connor4,5, Nikita N. Burke1,3,4, Mary Hopkins1,3,4, Massieh Moayedi6, 

Brian E. McGuire 2,3,4, David P. Finn1,3,4 
1. Pharmacology and Therapeutics, School of Medicine, 2. School of Psychology, 3. Galway 

Neuroscience Centre and 4. Centre for Pain Research, National University of Ireland Galway, Galway 
City, Ireland, 5. Sligo University Hospital, Sligo, Ireland, 6. Centre for Multimodal Sensorimotor and 

Pain Research, Faculty of Dentistry, University of Toronto, Toronto, Canada. *Joint first authors 
 

Introduction: The endocannabinoid system is involved in a multitude of physiological processes 
including pain processing, affective state, and the stress response. Stress and affective state have a 
complex, modulatory influence on pain (Corcoran et al. 2015, International Review of Neurobiology, 
125, 203-255). Aims: Investigate the relationship between affective state, acute psychological stress, 
somatosensory sensitivity (using quantitative sensory testing [QST]), and circulating 
endocannabinoids, in healthy human volunteers. Methods: Fourteen healthy volunteers were 
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recruited and consented to approved procedures. Blood samples, heart rate, blood pressure and state-
anxiety scores were obtained at 3 timepoints: baseline, post-stress (or control) and post-QST. Patient 
Health Questionnaire 9 (PHQ-9) and the Fear of Pain Questionnaires were also completed. Participants 
were exposed to acute psychological stress (Montreal Imaging Stress Task [MIST]), followed by QST 
comprising thermal and mechanical detection and pain thresholds, and conditioned pain modulation 
(CPM). Plasma endocannabinoids/N-acylethanolamines were quantified using LC-MS/MS. Results: 
Following the MIST, compared to control, state anxiety scores and cold detection threshold were 
significantly increased, and CPM was less efficient. There were no significant differences in 
endocannabinoid/N-acylethanolamine concentrations at any timepoint, however, these were 
positively correlated with cold pain threshold following MIST and following QST. PHQ-9 was negatively 
correlated with cold detection threshold and positively correlated with warm detection threshold 
post-MIST, but not post-control. Conclusions: Exposure to acute psychological stress resulted in higher 
state anxiety scores, increased cool sensitivity and less efficient CPM. Correlations reveal a relationship 
between negative affect, stress, circulating endocannabinoids/N-acylethanolamines and 
somatosensory sensitivity. Key words: Pain, Stress, Endocannabinoids. Acknowledgements: Funded 
by the Irish Research Council Postgraduate Scholarship (GOIPG/2019/3945). The authors wish to thank 
Jens Pruessner for use of the MIST software, Ruth Defrin and Lior Pinchas for providing training in the 
MIST software, and the staff of the HRB Clinical Research Facility Galway. 
 
 
 

PO#11: Investigation of Toll-like Receptor 4 Signalling in Human Astrocytes derived from Induced 
Pluripotent Stem Cells 

Claudia Cooney 
Trinity College Dublin 

 
Astrocytes are specialised glial cells that carry out complex, homeostatic functions in the central 
nervous system (CNS). They undergo changes in response to CNS injury whereby they lose their 
neuroprotective function and take on a neurotoxic role associated with the production of 
inflammatory cytokines. Excessive production of pro-inflammatory cytokines can have a detrimental 
effect on surrounding tissue and contribute to the progression of neuroinflammation and 
neurodegeneration. Toll-like receptor 4 (TLR4) is a pattern recognition receptor that mediates 
inflammatory responses in the brain. Activation of TLR4 triggers an intracellular signalling cascade 
resulting in the production of pro-inflammatory cytokines such as interleukin-6 (IL-6). Inhibiting this 
signalling pathway has a potential therapeutic role in the treatment of neuroinflammatory and 
neurodegenerative conditions. This study aimed to characterise TLR4-mediated inflammatory 
responses in human astrocytes using induced pluripotent stem cell-derived models. Astrocytes were 
stimulated with TLR4 agonist, lipopolysaccharide (LPS). TLR4 expression was assessed by qPCR 
analysis and western blot analysis. IL-6 secretion was investigated by ELISA analysis. The effect of TLR4 
inhibition on IL-6 secretion was investigated using the selective inhibitor TAK-242. This study confirmed 
TLR4 expression in human astrocytes. Secretion of IL-6 was unchanged in response to stimulation with 
LPS. TAK-242 pre-treatment did not induce any change in the expression of IL-6. These results 
demonstrate that TLR4 is expressed in human astrocytes but unresponsive to LPS stimulation. This 
highlights the need for further studies to clarify the mechanism of LPS-induced TLR4 signalling, 
ultimately with the view to identifying TLR4-based therapeutics for the treatment of 
neuroinflammatory and neurodegenerative conditions. 
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PO#12: Sex-dependent alterations in pain- and anxiety-related behaviours and cognition in a rat 
model of peripheral neuropathic pain 

Laura Boullon, David P. Finn, Álvaro Llorente-Berzal 
Pharmacology and Therapeutics, School of Medicine, Galway Neuroscience Centre, Centre for Pain 

Research, National University of Ireland Galway, University Road, Galway, Ireland 
 
Introduction: Despite higher prevalence of chronic pain in women compared to men, sexual 
dimorphism in chronic pain and related comorbidities is poorly understood. Therefore, the aim of this 
experiment was to characterize sex differences in the development of pain- and anxiety-related 
behaviors and cognitive deficits in an animal model of peripheral neuropathic pain. Methods: Sham or 
Spared Nerve Injury (SNI) surgery was performed in adult male and female Sprague-Dawley rats. Von 
Frey and Acetone Drop tests investigated mechanical and cold allodynia respectively (Post-surgery 
days (PSD):7, 14, 21, 63, 84, 99. Novel Object Recognition (NOR; PSD43), Social Interaction (SI; PSD75) 
and T-maze (PSD86) tests examined different cognitive functions. Elevated Plus Maze (EPM; PSD59) 
and Light-Dark Box (LDB; PSD70) tests determined anxiety-related behaviours. Depression-related 
tests were also assessed on PSD 54, 65, 92. Results: SNI induced mechanical and cold allodynia in both 
sexes from PSD7 until PSD99. Females exhibited greater allodynia, compared to male counterparts. 
SNI induced impaired sociability in the SI test, and impaired spatial memory in the T-maze test, in male, 
but not female, rats. No alterations in recognition memory related to sex or surgery were found in the 
NOR test. SNI significantly increased anxiety-related behaviours in the EPM in male rats. However, this 
sex dimorphic effect of SNI was not observed in the LDB test. Conclusions: The present study reveals 
sexual dimorphisms in the development of allodynia, as well as in and anxiety-related behavior and 
cognitive impairments, following peripheral nerve injury in rats.  
Acknowledgements: IRC Laureate Award (IRCLA/2017/78) 
 
 
 

PO#13: Application of the University of Pennsylvania Smell Identification Test in a cohort of Irish 
Parkinson’s patient: Can it predict disease diagnosis? 

Enrico Bagnoli1,2, Jill McMahon1,2, Timothy Counihan3, Una FitzGerald1,2 

1. CURAM, National University of Ireland, Galway 2. Galway Neuroscience centre 3. University 
Hospital Galway 

 
Olfactory dysfunction is one of the most salient and common symptoms of Parkinson’s disease (PD) 
and thought to precede the clinical onset of the neurological disorder of years. At present the 
diagnosis of PD is still based solely on the presence of the cardinal motor symptoms, appearing 
however when already 50 % of the dopaminergic neurons in the substantia nigra have been lost. It is 
thus crucial to develop efficient markers able to identify the pathological processes in the prodromal 
phase of the disease. In our work we discuss the applicability of the American version of the University 
of Pennsylvania Smell Identification Test (UPSIT) in an Irish cohort of Parkinson’s patients and 
controls. The combination of the UPSIT and a self-rating olfactory score is able to correctly predict 
disease diagnosis in 86.21 % of participants. Upon logistic regression analysis, the OB self-score, 
introduced in our work, was found to be the major predictor of the disease outcome, together with 
the UPSIT score. This last score was found to be significantly inversely correlated with disease duration 
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and age of the subjects. The results presented in this work show, for the first time, olfactory 
dysfunction in a cohort of Irish PD patients and open up the possibility of early detection of PD. 
 
 
 

PO#14: Exploring the potential for artificial visual codes in unfamiliar word learning to improve 
verbal communication in teenagers affected Fragile X Syndrome. 

Fabiana Traini a, and John Kealy a, Shane O’Mara a, Charlotte Callaghan a,b, Massimiliano Bianchi a,b 
a. Trinity College Institute of Neuroscience, Trinity College Dublin, Dublin 2, Ireland, b. Ulysses 

Neuroscience, Trinity College Dublin - Institute of Neuroscience, Lloyd Institute, Trinity College, 
Dublin 2 

 
Fragile X syndrome is the leading inherited cause of intellectual disability which occurs as a result of 
mutations of the FMR1 gene on the X chromosome. In the earliest stages of language development 
children draw on phonological memory to accomplish one of the most important tasks in their 
development: learning new words. Many studies demonstrate that weaker phonological 
performances and impaired cognitive skills are responsible for language impairments in FXS. Our 
purpose is to use a compensatory strategy to improve vocabulary skills and general cognitive abilities. 
We aim to recruit 40 participants from 10 to 16 years with FXS and 40 neurotypical participants of the 
same age range as control group. Participants will complete remotely a gamified visual therapy: they 
will be trained to memorise word paired associations, including non-words matched with artificial 
drawings, three times a week over 3 weeks. Before and after the intervention we will measure 
language skills and nonverbal cognitive abilities through standardized tests: Peabody Picture 
Vocabulary Test (PPVT-III), Test for Reception of Grammar second Edition (TROG), Expressive 
Vocabulary Test (EVT) and Syntax Construction Test from the Comprehensive Assessment of Spoken 
Language (CASL), Leiter International Performance Scale-Revised Brief IQ Screener. Furthermore, we 
will measure changes in microtubule dynamics using post-translational modifications (PTMs) of the α-
tubulin protein which associates with microtubule dynamics and brain synaptic plasticity in plasma 
samples collected from the patients. If our hypothesis is correct the results could open a whole new 
range of effective interventions to be used for language impairments in various neurodevelopmental 
disorders. 
 
 
 

PO#15: Off Target Cognitive Benefits Of GLP-1 Therapy In Type 2 Diabetes 
Ciara J. Devlin, Rebecca Kennedy, Andrew English, Catriona Kelly and Paula L. McClean. 

Northern Ireland Centre for Stratified Medicine, Biomedical Sciences Research Institute, Ulster 
University, CTRIC, Altnagelvin Hospital campus, Glenshane Road, Derry~Londonderry BT47 6SB 

 
Diabetes is a hyperglycemic metabolic disease with an estimated prevalence in 2019 of 4 million in the 
UK. Type 2 diabetes (T2D) accounts for ~90% of cases and is associated with common secondary 
complications such as cardiovascular disease and retinopathy. Cognitive decline and mood dysfunction 
are less well recognized complications of T2D that significantly impact quality of life. Glucagon-like 
peptide-1 (GLP-1) agonists are a class of T2D drugs that have demonstrated numerous off-target 
benefits including improvements in cognitive function and mood. The present study aims to assess the 



Young Investigator Symposium 2020 

50 
 

impact of GLP-1 agonist therapy on cognitive function, anxiety and depression in a human T2D cohort, 
for the first time, and to assess whether changes are related to glycaemic response to therapy. 
Patients from the Western Trust being treated with GLP-1 agonists or other T2D drugs were recruited 
and general health questionnaires, cognitive tests (quick mild cognitive impairment screen (qMCI) and 
standardized mini-mental state examination (SMMSE)) and mood tests (Beck Anxiety and Depression 
Inventories) were conducted with all relevant data from electronic care record taken.  Interim analysis 
suggest that GLP-1 agonist therapy may influence mood and cognition in T2D patients. Specifically, 
GLP-1 agonist non-responders have higher levels of depression and anxiety (p<0.05) and lower scores 
in cognitive tests (p<0.05) than non-diabetes controls, while GLP-1 responders are comparable to 
controls. This analysis suggest that GLP-1 agonist response is associated with beneficial effects on 
cognition and mood. 
 
 
 

PO#16: Investigation of the endocannabinoid system within the nucleus accumbens in an animal 
model of neuropathic pain: study of sex dimorphism 

Mary Hopkins, Laura Boullon, David P Finn, Álvaro Llorente-Berzal 
Pharmacology and Therapeutics, School of Medicine, Galway Neuroscience Centre and Centre for 

Pain Research, National University of Ireland Galway 
 

Chronic pain presents a major unmet clinical need, with higher prevalence in women. The sexually-
dimorphic endocannabinoid system (ECS) offers a novel avenue to investigate the transition from 
acute to chronic pain. Endocannabinoids are important in regulating supra-spinal pain pathways. The 
nucleus accumbens (NAc) is a key centre for reward, affective pain and pain aversion, interacting with 
other regions involved in the supra-spinal descending modulatory pain pathway. Our aim was to 
characterize sex-dimorphic effects of neuropathic pain in the ECS within the NAc. Therefore, the NAc 
of male and female Sprague-Dawley rats that underwent Spared Nerve Injury (SNI) to model 
neuropathic pain, or Sham surgery, was assessed for levels of anandamide, oleoylethanolamide (OEA), 
and palmitoylethanolamide (PEA) via liquid-chromatography tandem mass-spectrometry. NAc 
expression of the endocannabinoid-degrading enzyme fatty-acid amide hydrolase (FAAH), and the CB1 
receptor (CB1R) was measured by Western blotting. We found levels of N-acylethanolamines were 
significantly lower in the NAc of female-sham rats compared to their male counterparts. SNI 
significantly reduced OEA and PEA levels in the ipsilateral NAc in males only. Female-SNI animals 
exhibited higher PEA levels in the contralateral NAc than their Sham counterparts. FAAH and CB1R 
protein levels remained unchanged. In conclusion, SNI induced sex-dependent alterations in NAc levels 
of OEA and PEA, which might suggest sex-dependent responses to affective pain states and pain 
aversion. Future studies may address the functional relevance of the alterations observed here. 
Acknowledgements: IRC Laureate Award (IRCLA/2017/78) 
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PO#17: IL-10 promotes myelin repair in an ex vivo model of remyelination and microRNA signatures 
of ex vivo remyelination 

Conor Duffy 
RCSI, School of Pharmacy and Biomolecular Sciences 

 
Multiple sclerosis is an autoimmune disease characterized by peripheral immune infiltration of the CNS 
and subsequent demyelination of axons, leading in turn to neuron damage and death. This damage 
can be repaired, however, via a process of remyelination of previous damaged neurons. The cytokine 
IL-10 has been shown to promote a micro-environment conducive to myelin repair, however the 
underlying mechanism remains poorly understood. MicroRNAs are known to play a central role in 
regulating remyelination, and represent a potential means by which IL-10 may influence remyelination, 
such as via miR-155 expression modulation. Remyelination was modelled ex vivo by application of the 
demyelinating drug lysolecithin to cultured organotypic cerebellum and brain stem cultures, then 
treated with LPS and/or IL-10. The extent of remyelination via Immunofluorescent microscopy. 
Additionally, an OpenArray for microRNA expression in the myelinated, post-demyelination and 
remyelinated phases of this model was carried out, and the expression of several microRNAs of 
interest verified using RT-PCR. Demyelinated slices treated with a combination of LPS and IL-10 show 
greater remyelination than slices left untreated or that received only one of these stimuli. In brain 
slices obtained from a strain where the miR155 target Arg2 was knocked out, this observed effect is 
lost, and brain slices obtained from miR-155 knockout mice displayed greater basal levels of 
remyelination, absent any stimuli. Additionally, we identify expression modulation in several 
microRNAs and microRNA targets across the course of the ex vivo model. 
 
 
 

PO#18: Childhood trauma, inflammation, and the brain in Schizophrenia 
King S, Holleran, L, Rokita, K., Patlola, S., Dauvermann, MR., Mothersill, D., Kelly, J.P., Corvin, A., 

Morris, D.W., Hallahan, B., McDonald, C., McKernan, D., Donohoe, G. 
 

Objective: Childhood trauma (CT) is a key factor in the development of cognitive impairment in 
schizophrenia but the mechanism by which this occurs remains unclear. Two current biological 
theories involve excessive activation of inflammatory pathways and brain network dysconnectivity. 
We hypothesised that peripheral inflammation, measured following toll-like receptor (TLR) 
stimulation and altered default mode network (DMN) connectivity would mediate the relationship 
between CT related and cognitive deficits in schizophrenia. Methods: Resting state MRI data were 
acquired from 44 patients with schizophrenia (SZ) and 103 healthy controls (HC), n=147. Of these, a 
blood sample was collected from 133, where levels of TLR-2 agonist-induced interleukin 6 (TLR-2-IL-6) 
were assessed using enzyme-linked-immunosorbent-assay (ELISA). The CANTAB emotion recognition 
task (ERT) was administered to assess cognition. Non-parametric bootstrapping analyses were used 
to test the mediational model of TLR stimulated IL-6 and right lateral parietal (RLP) cortex-precuneus 
connectivity as mediators of the relationship between CT and cognition. Results: TLR-2-IL-6 was 
significantly higher in stimulated patient blood compared with HC (p=<.001). Both mediators mediated 
the relationship between CT and ERT (IEoverall=−0.0729, 95% CI:LL=−.1443 to UL=−0.227) indicating 
that participants with higher CT, are likely to have higher TLR-2-IL-6, or decreased RLP-precuneus 
connectivity and in turn, more likely to perform worse on ERT. Conclusion: This work provides evidence 
that previously reported effects of exposure to CT on social cognition are mediated via increased 
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inflammatory response and reduced functional connectivity within the DMN. These results highlight 
part of the cellular and neural mechanisms by which these long term effects occur. 
 
 
 
PO#19: Attenuation of IL-6 signalling enhances hippocampal long term potentiation in dystrophin-

deficient mdx mice. 
K.A. Stephenson, M.G. Rae and D. O’Malley. 

Department of Physiology, University College Cork, Western Gateway Building, Cork, Ireland. 
 

In addition to progressive immobility, boys with Duchenne muscular dystrophy commonly exhibit 
cognitive impairment, a trait mimicked by mdx mice, which similarly lack hippocampal dystrophin. Loss 
of dystrophin is associated with elevated levels of pro-inflammatory cytokines, such as interleukin (IL)-
6. Further, hippocampal long term potentiation (LTP), the proposed molecular correlate of memory 
formation, can be modified by IL-6. The aim of this study is to determine if blocking IL-6 signalling can 
modify LTP in mdx mice.  An intrathecal injection of monoclonal anti-IL-6 receptor antibodies (xIL-6R, 
0.2mg/kg) or saline was administered to wildtype and mdx mice (8-12 weeks). Recognition memory 
was assessed using the novel object recognition test. LTP, induced by high frequency stimulation of 
Schaffer collateral-CA1 fibres, was compared between mdx and wildtype mice. Novel object 
recognition in mdx mice was not different to wildtype mice, and this was not further modified by in 
vivo blockade of IL-6 signalling. However, the slope of the post-LTP excitatory post synaptic potential 
(EPSP) was enhanced in mdx hippocampal slices following in vivo administration of xIL-6R, whereas 
no change was detected in wildtype mice. Elevated IL-6 in mdx mice could impact on the consolidation 
of memories. Despite not detecting in vivo differences in recognition memory, our findings support a 
role for IL-6 at a cellular level. Inhibition of IL-6 signalling enhanced LTP in mdx but not wildtype mice. 
These findings support a role for IL-6 in cellular pathways which underlie learning and memory in 
dystrophin-deficient mdx mice.  
 
 
 

PO#20: The prolyl hydroxylase inhibitor, dimethyloxalylglycine (DMOG), attenuates the effects of 
15 min oxygen glucose deprivation (OGD) and 20 min hypoxia on synaptic transmission in isolated 

rat hippocampal slices 
Martina Puzio, Niamh Moreton, John J. O’Connor 

UCD School of Biomolecular & Biomedical Science, UCD Conway Institute, Belfield, Dublin 4, Ireland. 
 
One of the long-term responses to hypoxia involves the stabilization of hypoxia inducible factor-1α, 
which can be mimicked by inhibiting prolyl hydroxyl domains (PHDs) with compounds such as 
dimethyloxyalylglycine (DMOG). These agents have been shown to have protective neuronal 
properties. When short duration hypoxic events occur in brain, neurons will depress synaptic activity, 
and partial or full recovery may occur. In this study we have investigated the effects of acute hypoxia 
or oxygen glucose deprivation (OGD) in the presence of the PHD inhibitor, DMOG, on hippocampal 
synaptic transmission. 400µm transverse hippocampal slices were prepared from P21 Wistar rats 
(anaesthetized by 4% isoflurane inhalation and decapitated) as has previously been described. Field 
excitatory postsynaptic potentials (fEPSPs) were elicited by stimulation of the medial perforant 
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pathway in the dentate gyrus of the hippocampus using a monopolar glass electrode. Hypoxia was 
induced by substituting 95% O2/ 5% CO2 with 95% N2/ 5% CO2. OGD was induced by substituting O2 and 
glucose with N2 and sucrose respectively. All values are given as mean±sem (n = separate animals) and 
analysis was performed using unpaired students t test. 15 min OGD decreased fEPSP slope to 29.0±5.8% 
with recovery to 45.7±9.0%, 55-60 min post OGD (n=10). In the presence of 500 mM DMOG, OGD 
decreased fEPSP slope to 40.9±2.9% and recovery to 108.5±4.5% (n=3), both significantly greater than 
controls (P<0.05). 20 min hypoxia alone reduced fEPSP to 61.4±4.4% with no recovery 62.1±10.0%, 55-
60 min post hypoxia (n=16). In the presence of 500 mM DMOG, 20 min hypoxia reduced fEPSP slope 
to 76.0±2.6% and recovery to 72.3±4.5% after 55-60 min (n=5), the latter significantly increased 
compared to controls. These data indicate that DMOG alters the sensitivity of synaptic transmission to 
acute OGD and hypoxia in the dentate gyrus. The results may be important when investigating the 
effects of prolyl hydroxylase inhibitors in the clinic. 
 
 
 

PO#21: A two-stage process for improving Brain-Computer Interface outcomes 
C. Simon, K. Ruddy 

Trinity Institute of Neurosciences (TCIN), Trinity College Dublin 
 

Introduction: Brain Computer Interfaces (BCI) show promise for upper limb stroke rehabilitation, but 
low effect sizes and long training times render them impractical and expensive. We previously 
introduced a new form of BCI using Motor Evoked Potentials (MEPs) in response to Transcranial 
Magnetic Stimulation (TMS) as the neurofeedback (NF) signal. With this, control of the BCI could be 
achieved within 2 days of training. We aim to test the impact of 2 days of TMS-NF training on learning 
to control an EEG-only BCI. Methods: Two randomised, independent groups will undergo 5 training 
sessions, learning to control a cursor on screen in a gamified BCI. The experimental group will first 
have 2 TMS-NF and then 3 EEG-BCI training sessions. The control group will train 5 sessions using the 
EEG-BCI. Group by time interactions will be analysed using linear mixed effects models to establish 
whether learning rates (and end-performances) are different. Significance: TMS-NF achieves fast 
learning rates to control a BCI, but requires expensive equipment and skilled staff making it impractical 
for long-term stroke rehabilitation. By demonstrating that 2 sessions of TMS-NF can improve EEG-BCI 
outcomes, patients could quickly transition to compact, portable EEG-BCI solutions allowing for a 
continued rehabilitation at home. This would facilitate patient-driven neurorehabilitation guiding brain 
activity in a gamified form. 
 
 
 

PO#22: Relationship of erythrocyte omega-3 content and inflammatory markers in ultra-high-risk 
psychosis: the NEURAPRO study 

Subash Susai 
 

Various preclinical studies and clinical trials on non-psychiatric population have identified the anti-
inflammatory properties of omega-3 fatty acids (FA). Even though early intervention with omega-3 
supplementation is considered in various psychiatric disorders, their biologically role in psychosis is 
not clearly understood. In this study, we investigated the influence of omega-3 supplementation on 
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peripheral immune markers in an ultra-high-risk (UHR) population. We quantified 15 inflammatory 
cytokines at baseline (n=293) and at follow-up (n=171) in plasma samples of UHR subjects of the 
NEURAPRO trial. Neuro-inflammatory biomarkers were measured with the V-PLEX Human Biomarker 
kit (Mesoscale Discovery, Maryland, US) according to the manufacturer’s instructions. At baseline, 
vascular endothelial adhesion molecule (VCAM) -1 significantly associated with DHA and total omega-
3 levels. A similar association was not found in the follow-up plasma samples. We also investigated the 
relationship of changes in omega-3 levels with changes in cytokine concentrations before and after 
the intervention. Change in tumor necrosis factor (TNF) -α showed a significant negative association 
with change in total omega-3 and DHA levels. Furthermore, change in Interleukin (IL)-12p40 
concentration was found to be negatively associated with change in erythrocyte EPA levels. Our team 
has previously observed a negative influence of inflammatory markers in early stage of psychosis. 
Furthermore, we also reported that the increased inflammatory and coagulation pathway proteins 
predicted the transition of psychosis in UHR subjects. In continuation to this, our current finding of an 
inverse relationship between peripheral immune markers and omega-3 levels, demonstrates the 
potential therapeutically beneficial role of omega-3 FA in prevention of psychosis. 
 
 
 
PO#23: Cognitive predictors of social and occupational functioning in early psychosis: A systematic 

review and meta-analysis 
Megan Cowman, Laurena Holleran, Edgar Lonergan, Karen O’ Connor, Max Birchwood, Gary 

Donohoe 
 
Background: Many individuals presenting with first-episode psychosis (FEP) experience impairments 
in social and occupational function. Identification of potentially modifiable predictors of functioning 
such as cognitive performance has the potential to inform effective treatments. Our aim was to 
estimate the relationship between functional outcomes in FEP and different domains of cognitive and 
social cognitive performance. Methods: We conducted a systematic review and meta-analysis of peer-
reviewed, cross-sectional and longitudinal studies examining cognitive predictors of psychosocial 
function. Literature searches were conducted in PsycINFO, PubMed and reference lists of relevant 
articles to identify studies for inclusion. Pearson correlation values between cognitive variables and 
function were extracted. Separate meta-analyses were conducted for 9 cognitive domains. Results: Of 
2565, 46 studies comprising 3767 participants met inclusion criteria. All cognitive domains were 
independently related to functional recovery both cross-sectionally and longitudinally. Overall, general 
cognitive ability and social cognition were most strongly associated with both concurrent and long-
term functioning. Associations demonstrated medium effect sizes. Discussion: As factors such as 
duration of untreated psychosis and symptom severity have been shown to play an important role, 
further understanding the dynamic relationship between cognition and other predictor variables is 
essential. These findings strongly support the rationale for treatments targeting cognitive deficits in 
FEP. These findings suggest that integrated interventions targeting both neurocognition and social 
cognition may optimally improve functional outcomes. 
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PO#24: Evaluating the microRNA Profile after Birth Asphyxia 
Aisling Leavy and Eva M Jimenez Meteos 

Department of Physiology, School of Medicine, Trinity College Dublin 
 

Neonatal encephalopathy describes brain damage in newborn infants, caused by many different 
factors. Most often it occurs when infants are oxygen deprived at birth. The reduction of oxygen to 
the brain results in brain damage and often in seizures. NE and seizures can often result in poor 
outcomes such as death or long-term brain damage in infants who survive. This can lead to conditions 
such as cerebral palsy, epilepsy and intellectual disability. This study tested the expression of small 
molecules called microRNAs in the brain of mice to see which ones were expressed differently than 
normal after NE. This study found that 31 microRNAs were expressed differently than normal after NE. 
These microRNAs were involved in many key processes that were already known to happen during NE. 
This result shows that microRNAs could be important for understanding brain damage after brain 
injury in infants. 
 
 
 

PO#25: Beneficial effect of exercise against neurobehavioural impairments induced by long term 
gut-microbiota disruption 

Sarah Nicolas, Stefanie Grabrucker, Tara Foley, Patrick Fitzgerald, Cora O’Neill, John F Cryan and 
Yvonne M Nolan 

Department of Anatomy and Neuroscience,University College Cork, Ireland. APC Microbiome 
Institute, University CollegeCork, Ireland. Department of Anatomy and Neuroscience, University 

College Cork,Ireland and  APC Microbiome Institute, University College Cork, Ireland 
 
Aims: Lifestyle factors (especially exercise) can impact the manifestation and progression of 
psychiatric and neurodegenerative disorders such as depression and Alzheimer's, mediated by 
changes in hippocampal neuroplasticity. Recently, it has been proposed that gut-microbiota may 
regulate symptoms of these disorders. Interestingly, exercise alters neuroplasticity, gut-microbiota 
composition and related metabolites to confer health benefits or disease prevention. However, the 
mechanisms by which gut microbiota are involved in exercise-induced changes on brain function 
remains unresolved. The aim of this work is to investigate the role of gut microbiota in exercise-
induced changes in cognition, depression and anxiety-like behaviour and neuroplasticity. Methods: 
The gut-microbiota of male Sprague-Dawley rats was disrupted with an antibiotic cocktail (Abx). BrdU 
was injected. Three weeks later, rats were housed in sedentary or exercise conditions. Cognition was 
assessed in the Modified Spontaneous Location Recognition task (MSLR). Anxiety- and depressive-like 
behaviours were evaluated in the Elevated Plus Maze (EPM), Novelty Suppressed Feeding Test (NSFT) 
and Forced Swim test (FST). Hippocampal neuroplasticity was assessed by BrdU/NeuN 
immunohistochemistry (neurogenesis). Results: Abx-treated sedentary rats displayed impaired 
performance in the MSLR, EPM and NSFT which was attenuated by exercise. Neither Abx nor exercise 
influenced rats’ immobility in the FST. Abx treatment reduced neurogenesis (BrdU/NeuN-positive 
cells) in the dentate gyrus which was prevented by exercise. Conclusions: Results suggest that long-
term disruption of the gut-microbiota with Abx induce impairments of cognitive functions and anxiety-
like behaviour. Voluntary exercise attenuated these changes. The cellular brain process of 
hippocampal neurogenesis may mediate these changes through the gut-brain axis. 
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PO#26: The Association of Non-Dependent Alcohol Use and Functional Connectivity of the Salience 

Network 
Jacqueline Quirke, Fiona Martyn, Genevieve McPhilemy, Leila Nabulsi, Brian Hallahan, Colm 

McDonald, Dara M. Cannon 
Centre for Neuroimaging & Cognitive Genomics (NICOG), Clinical Neuroimaging Laboratory, NCBES 
Galway Neuroscience Centre, College of Medicine Nursing and Health Sciences, National University 

of Ireland Galway, H91 TK33 Galway, Ireland. 
 
Non-dependent alcohol consumption is associated with increased mood lability in bipolar disorder 
(BD) and independently impacts salience network connectivity. Salience network functional 
connectivity is associated with aberrant reward and emotion processes in BD. We aimed to identify 
alterations in salience network connectivity associated with non-dependent alcohol use in BD. In BD 
subjects and healthy controls (HC), resting-state fMRI and graph theory was used to investigate 
salience network connectivity while the AUDIT-C assessed alcohol use. Functional timeseries were 
averaged to create resting-state matrices. The salience network comprised bilateral anterior cingulate 
and insular cortices, parcellated using the Desikan-Killiany atlas (Freesurfer v5.3). A multivariate 
analysis of covariance accounting for age and gender investigated functional variances based on 
alcohol and diagnosis. Controls reported higher alcohol intake than BD (HC: n=46, mean+SD age: 41+14; 
BD: n=38, mean+SD age: 43+13; U=648.5, p=0.041). Overall, increased alcohol consumption was 
associated with increased salience network connectivity. Salience network connectivity did not differ 
in BD compared to controls (F=0.771, p=0.514). However, BD participants demonstrated decreased 
network connectivity with increased alcohol consumption while the opposite was true for controls 
(F=2.986, p=0.036). We present novel findings suggesting non-dependent alcohol consumption 
impacts salience network connectivity through changes in node involvement in shortest paths without 
altering the number of connections or levels of efficient communication. Euthymic BD may reflect 
brain network stabilization supported by similar salience network connectivity between groups. 
However, the relationship detected in controls is disrupted in BD and non-dependent alcohol 
consumption may contribute to altered salience attribution potentially affecting mood lability. 
 
 
 

PO#27: Optimising the individual functional connectome for neurodevelopmental and psychiatric 
disorders 

Jivesh Ramduny1,3, Clare Kelly1,2,3 
1. School of Psychology, Trinity College Dublin, Dublin, Ireland 2. Department of Psychiatry, School of 

Medicine, Trinity College Dublin, Dublin, Ireland 3. Trinity College Institute of Neuroscience, Trinity 
College Dublin, Dublin, Ireland 

 
Low participant demand and wide availability have rendered resting-state functional magnetic 
resonance imaging suitable to study brain development derived from functional connectivity (FC)-
based measures. Here, we aim to optimise the reliability of FC-based measures at the individual level 
by leveraging on the functional connectome fingerprinting approach and examining the factors that 
influence fingerprint identification (ID) in development and adulthood We analysed five datasets from 
the Consortium for Reliability and Reproducibility (CoRR): NYUado (N=25; 7-13 years), NYUadu (N=31; 
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18-43 years), UPSM (N=67; 14-19 years), BNU (N=60; 19-23 years) and SWU (N=82; 18-25 years). Image 
processing was performed using standard pipelines and high-motion participants (rmsFD > 0.2mm) 
were excluded. We dissected the functional connectome as a “fingerprint” between two imaging 
sessions as proposed by Finn et al (2015). We then examined several factors to determine their 
influence on ID accuracy. Examining ID accuracy showed that: (1) only the BNU dataset showed a 
significant relationship with temporal signal-to-noise ratio; (2) global signal regression boosted the ID 
accuracy; (3) finer brain parcellations and increasing scan duration exhibited an exponential 
relationship with ID accuracy; (4) frontoparietal networks yielded highest ID accuracy; (5) cortical 
regions produced highest ID accuracy compared to subcortical and cerebellar structures; and (6) 
positive and negative edges contributed comparatively in ID accuracy. The factors that maximise ID 
accuracy could help delineate a FC pipeline that optimises the individual differences in the functional 
connectome. Investigating these factors may provide an opportunity to identify robust and reliable 
FC-based biomarkers of neurodevelopmental and psychiatric disorders. 
 
 
 

PO#28: Investigation of the utility of a test of multisensory integration as a diagnostic tool in 
sports-related concussion 

Oisín Joyce 1 , David Hopkins 1 , Anna McCollum 1 , Jason Wyse 2 , Fiona Wilson 3 , Fiona Newell 4 , Áine 
Kelly 1 

1. Discipline of Physiology, School of Medicine, Trinity College Dublin, Ireland 2. School of Computer 
Science and Statistics, Trinity College Dublin, Ireland 3. Discipline of Physiotherapy, School of 

Medicine, Trinity College Dublin, Ireland 4. School of Psychology, Trinity College Dublin, Ireland. 
 

Sports-related concussion (SRC) has a significant and variable impact on brain health. Diagnosis of 
concussion is complex and relies heavily on subjective clinical judgement, thus availability of objective 
measures of brain injury is an unmet clinical need. Audio-visual illusion paradigms such as the sound-
induced flash illusion (SiFI) are useful in assessment of multi-sensory integration, an aspect of brain 
function that is impaired following concussion. The primary aim of the present study was to assess 
potential utility of the SiFI neurocognitive assessment tool as an objective test of SRC, with the 
additional aim of determining whether the SIFI results correlated with known biomarkers of 
concussion. 130 participants (74=male, 56= female) were recruited from collegiate level contact and 
non-contact sports, along with healthy age matched controls. A total of 45 participants (35 male and 
10 female) had a previous concussion as determined retrospectively, with the majority (77.1%) being 
sports-related and half of all reported concussions diagnosed by a clinician (50.5%). All participants 
were tested using the SIFI task and a blood sample was taken from a cohort of 53 participants for 
analysis of S100-β and BDNF, suggested markers of SRC and brain health. The results of the present 
study revealed that sex was a significantly different across the SiFI conditions (df = 7.697; F = 3.396; p-
value = 0.001). Additionally, contact sports had the highest overall mean percentage of correct 
responses (71.9%). The results indicate that SiFi assessment in conjunction with assessment of 
circulating biomarkers of brain injury may be of use in SRC. 
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PO#29: Gene Expression Analysis Identifies Molecular Changes in Patients with Rett Syndrome 
Treated with Mecasermin 

 
Stephen Shovlin 1, Walter Kaufmann 2,3, Chloe Delepine 4, Mriganka Sur 4, Mustafa Sahin 2, Lindsay 

Swanson 2, and Daniela Tropea 1 
1. Trinity College Dublin, Neuropsychiatric Genetics, Department of Psychiatry, Dublin, Ireland 2. 
Boston Children's Hospital, Department of Neurology, Boston, MA, United States of America 3. 

Emory University school of Medicine, Department of Human Genetics, Atlanta, GA, United States of 
America 4. Massachusetts Institute of Technology, Department of Brain and Cognitive 

Sciences, Boston, MA, United States of America 
 
Rett syndrome (RTT) is a devastating neurodevelopmental disorder without current treatments 
targeting the conditions’ underlying pathology. Several factors make the development of therapuetics 
for RTT challenging, among them genotypical and phenotypical variability of the disorder. Therefore, 
identification of biomarkers of response and surrogate endpoints is a high priority. Administration of 
Insulin-like Growth Factor 1 (IGF1) leads to significant reversal of RTT-like symptoms in preclinical 
mouse models. However, improvements in clinical trials have not been so clear. A phase I trial, 
including open label administration of Mecasermin (recombinant human IGF1) for 20 weeks, 
demonstrated significant improvement in breathing phenotypes. However, a subsequent blinded 
phase II trial did not replicate these findings although two secondary clinical measures showed 
positive changes. In an attempt at identifying molecular biomarkers of response and surrogate 
endpoints, we used RNA sequencing to measure differential expression in whole blood samples of 
participants in the phase I Mecasermin trial. When all patients (n=9) were analysed, gene expression 
was unchanged during treatment (baseline vs. end of treatment). However, when patients were 
subclassified in terms of breathing phenotype improvement, specifically apnoeic index, responders 
showed significant changes in the major histocompatibility class II gene HLA-DRB5. In contrast, non-
responders displayed several changes in gene expression associated with inflammatory processes 
including neutrophil activation, neutrophil degranulation, defence response and complement 
activation. Our preliminary analyses revealed molecular expression profiles associated with 
differential breathing phenotype response to Mecasermin in RTT. These data support the notion that 
application of biomarkers to trials in RTT and other neurodevelopmental disorders may refine study 
design and identify responsive subgroups. 
 
 
 

PO#30: Predicting the persistence of psychotic experiences in young adolescents: a 
machine learning approach 

Joanne PM Kenney*1,2, Laura Milena Rueda Delgado1,4, Erik O Hanlon3, Lee Jollans1,4, Colm Healy3, 
Niamh Dooley3, Conor McCandless3, Thomas Frodl5, Alexander Leemans6, Catherine Lebel7, Robert 

Whelan1,4, Mary Cannon3 
1. School of Psychology, Trinity College Dublin, Dublin 2, Ireland, 2. Trinity College Institute of 

Neuroscience, Trinity College Dublin, Dublin 2, Ireland, 3. Department of Psychiatry, Royal College of 
Surgeons in Ireland, Dublin 2, Ireland, 4. Global Brain Health Institute, Trinity College Dublin, Dublin 2, 
Ireland, 5. School of Medicine, Trinity College Dublin, Dublin 2, Ireland, 6. Images Science Institute, 
University Medical CenterUtrecht,  The Netherlands, 7. Alberta Children’s Hospital Research Institute 
and the Hotchkiss Brain Institute, University of Calgary, Calgary, AB, Canada 
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Subclinical psychotic experiences (PEs), commonly reported in early adolescence, are a risk factor for 
later mental ill-health and suicidal behaviour. This study aims to understand the underlying 
neuroanatomical, psychosocial and cognitive underpinnings of PEs in early adolescence and the 
amalgam of factors contributing to later psychiatric ill-health. Using structural and diffusion MRI data 
of adolescence at 11-13 years, this study employs machine learning (cross-validated penalised 
regression) to classify adolescents with psychotic experiences from controls longitudinally over 3 
timepoints in adolescents (11-13 year, 14-16 years, 18-20 years). We also study the performance of a 
multi-modal model combining brain data with psychosocial and cognitive data at 11-13 years in 
comparison to individual models. The individual brain data returned an AUC of 0.62 at 11-13 years and 
an AUC of 0.59 at 18-20 years. The multi-modal returned an AUC of 0.72 compared to the individual 
psychosocial and cognitive model which returned an AUC of 0.74. Top discriminant features highlight 
abnormal cortical morphology in left hemisphere frontal cortical areas in particular language-related 
regions which may underlie PEs in early adolescence and be an early marker for persistent PEs over 
adolescence. Right hemisphere white matter tracts (cingulum and medial lemniscus) also predict 
persistent Pes over adolescence. Top discriminant psychosocial features included higher ratings of 
bullying, conduct and overall emotional and behavioural ratings. Our results provide new insights into 
psychotic experiences in adolescents, in that language and motor-related brain regions as well as early 
psychosocial problems such as bullying may contribute to long-term mental ill-health. 
 
 
 
PO#31: Altered nociceptive responding in a preclinical model of autism is associated with changes in 

supraspinal opioid receptor expression 
Rachel M. Humphrey 1,3 , David. P. Finn 2,3 and Michelle Roche 1,3 

1. Physiology, School of Medicine 2. Pharmacology and Therapeutics, School of Medicine 3. NCBES 
Galway Neuroscience Centre and Centre for Pain Research, National University of Ireland  

 
Autism is associated with altered pain perception and expression. The endogenous opioid system is a 
key modulator of nociceptive responding and recent data have indicated changes in opioid receptor 
expression in the valproic acid (VPA) rat model of autism. The present study investigated the effect of 
sex on nociceptive responding in the VPA-model of autism and associated changes in opioid receptor 
expression. Male and female adolescent Sprague-Dawley rats that were prenatally exposed to saline 
or VPA (500mg/kg, s.c.) underwent nociceptive testing in the hot plate, von Frey, acetone drop and 
formalin tests. Expression of opioid receptor genes (oprm1, oprd1, oprk1) were assessed in the spinal 
cord and discrete brain regions using qRT-PCR. VPA-exposed rats exhibited thermal and mechanical 
hypoalgesia. VPA-exposed females exhibited reduced formalin-evoked nociceptive behaviour at 
discrete timepoints vs saline-counterparts. Saline-exposed females exhibited increased oprd1 
expression in the contralateral amygdala, an effect not observed in VPA-counterparts. VPA-exposed 
females exhibited reduced oprk1 expression in the prefrontal cortex (PFC) vs male-counterparts. 
Female rats exhibited increased oprm1 expression in the spinal cord vs male-counterparts. Prenatal 
VPA-exposure results in thermal and mechanical hypoalgesia in males and female rats. VPA-exposed 
females exhibit inflammatory hypoalgesia, an effect associated with increased oprd1 in the amygdala 
and decreased oprk1 expression in the PFC. These data provide evidence for alterations in opioid 
receptor expression within discrete brain regions to accompany the altered nociceptive responding 
associated with autism. 
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Thank you for attending the 2020 Young Investigator Symposium. We hope that 
you enjoyed the day. See you next year. 
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