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Welcome Messages

Welcome from the Local Organising Committee
Dear Delegates,
A very warm welcome to the National University of Ireland Galway and the 10th Neuroscience Ireland
Conference. The bi-annual Neuroscience Ireland Conference serves as a multidisciplinary forum for
knowledge and expertise sharing, and facilitating excellence in neuroscience research in Ireland.
Accordingly for this year’s meeting, we have been fortunate to have been able to assemble an
outstanding line-up of world-renowned speakers from 9 different countries, working in a wide range
of Neuroscience disciplines. In addition, the programme includes a selection of short oral talks and
poster presentations from students and researchers from across Ireland. We would like to thank all
of our speakers and presenters for accepting the invitation to share their expertise with us over the
course of the next 2 days.
We are delighted to announce that Prof John Cryan from University College Cork will be the recipient
of this year's Tom Connor Distinguished Investigator award. Both Tom and John are former NUI
Galway graduates, friends and colleagues, thus it will be particularly fitting that John will be presented
with his award at the Neuroscience Ireland conference in NUI Galway.
We would like to take this opportunity to acknowledge very generous support for this meeting from
the many sponsors and exhibitors. We have set up a passport scheme, where delegates are eligible
for a prize drawing after collecting stamps or signatures from all corporate displays. We encourage
delegates to visit their stands during the coffee and lunch breaks.
A special word of thanks to all the members of the conference organising committee who have worked
so hard all year in the organisation of this stellar meeting.
Finally, we hope that you, the delegates, enjoy a wonderful conference.
Dr Michelle Roche and Dr Karen Doyle
On behalf of the Local Organising Committee.
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Welcome from Neuroscience Ireland
Dear friends and colleagues,
On behalf of the organising committee and the Board of Neuroscience Ireland, I am delighted to welcome
you to the 10th Neuroscience Ireland meeting. This two-day biennial meeting, held for the second time at
the NUI Galway campus, is the most important event in the Neuroscience Ireland calendar. The meeting
provides a fantastic opportunity to bring together neuroscience researchers from across the country to
enjoy a packed programme of lectures and short talks from neuroscientists based in Ireland and abroad.
As ever, neuroscience continues to deliver some of the most exciting breakthroughs of any biological
science and this year’s programme captures this momentum and excitement. The programme boasts an
outstanding selection of talks on topics ranging from brain injury and repair to drugs of abuse and pain.
The talks also cover new and emerging technology and methodology, with speakers describing how they
use a range of experimental models from model organisms through to human studies and approaches and
techniques from pharmacology through to genetics and imaging. As always, our programme includes a
number of short talks selected from submitted abstracts by early career researchers. I would like to
congratulate them and hope they enjoy the experience of speaking and take advantage of the opportunity.
Organising a meeting such as this takes a lot of hard work and effort. There are many people to thank. I
would like to start by thanking the organising committee at NUI Galway for putting together a fantastic
programme and for the many other elements involved in delivering a successful and well-organised
meeting. Second, I would like to thank all our invited speakers, especially those who have travelled from
outside Ireland to present their work. I would like to thank all the sponsors of the meeting, both corporate
and academic. Without your financial support we couldn’t deliver such an outstanding programme. Finally,
thank you to all those attending and a special thank you and welcome to anyone attending for the first
time.
I will be stepping down as President at this year’s meeting and it is my absolute pleasure to announce that
the new President of Neuroscience Ireland is a NUI Galway researcher and the first female president of our
society – Dr Eilis Dowd. I wish her all the best in her role!
Prof David Henshall
President, Neuroscience Ireland

Neuroscience Ireland Council
Prof. David Henshall
Prof. Andrew Coogan
Dr. Derek Costello
Dr. Áine Kelly
Dr Eilís Dowd
Dr. Gary Brennan
Dr. Sean Commins
Prof. John Cryan

RCSI
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President
Secretary
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Education
Communications

Prof. Oliver Dolly
Dr. Eric Downer
Prof. Tim Lynch
Dr. Niamh O’Sullivan
Dr. Jack Prenderville
Dr. Michelle Roche
Dr. Andre Toulouse
Dr. Stella Vlachou

https://neuroscienceireland.com/
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The NSI2017 Organising Committee would like to thank the following organisations and companies
for their generous sponsorship of the conference.

Science Foundation Ireland
http://www.sfi.ie/
Centre for Neuroimaging & Cognitive Genomics
https://www.nuigalway.ie/nicog/
Alkermes Inc
http://www.alkermes.com/
Miltenyi Biotec
http://www.miltenyibiotec.com/
BioSciences
http://www.biosciences.ie/
Neuravi
http://neuravi.com/
Novartis
https://www.novartis.ie/
AccuScience
https://accuscience.ie/
Proteintech
https://www.ptglab.com/
Cruinn
http://www.cruinn.ie/
Medical Supply Company
https://www.medical-supply.ie/
Bio-Techne (Tocris)
https://www.bio-techne.com/
Sarstedt
https://www.sarstedt.com/
Neuronal Signaling
http://www.neuronalsignaling.org/
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We are particularly grateful to the following for their generous sponsorship of specific conference
symposia:

Sponsors of the Imaging & Genetics Session

Centre for Neuroimaging & Cognitive Genomics
https://www.nuigalway.ie/nicog/

Sponsors of the Psychopharmacology & Pain Sessions

Alkermes Inc
http://www.alkermes.com/

Sponsors of the Neurodegen & Neuroregen Session

Miltenyi Biotec
http://www.miltenyibiotec.com/
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Feats of Modest Valour
What happens when scientists and filmmakers
collide and what stories emerge? This was the
question posed by 'Science on Screen', an initiative
from Galway Film Centre, CÚRAM at NUI Galway
and Galway UNESCO City of Film, with the support
of Science Foundation of Ireland.
'Feats of Modest Valour', is a touching portrait of
three individuals with Parkinson's Disease and the
scientists who are developing a new medical device,
which could potentially halt or even cure the
disease.

Storytelling through science was the ethos that underpinned this film and this is apparent from the
rich characters that we encounter in the documentary. In 'Feats of Modest Valour' we meet three
individuals living with the physical challenges of Parkinson’s. Brian Carney from County Mayo works
on the family farm, while Milena Lulic who lives in Galway city recounts her days in World War II in
Croatia. Also Tom Hickey, Irish actor who recently received a lifetime achievement award at the Abbey
Theatre from the President Michael D. Higgins, talks about how suffering for his art takes on a whole
new meaning with the disease. Meanwhile, scientists led by Dr. Eilis Dowd continue searching for a
way to halt the disease.
The film is co-directed and co-produced by Mia Mullarkey and Alice McDowell of Ishka Films.

http://featsofmodestvalour.com/
http://curamdevices.ie/curam/research/eu-projects/brainmattrain/
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Tom Connor Distinguished Investigator Award
At each conference, Neuroscience Ireland selects an Irish Neuroscientist to honour through their
Distinguished Investigator Award scheme in memory of our dear friend and former Neuroscience
Ireland President, Tom Connor, who passed away at too young an age in 2013.
We are delighted to announce that Prof. John Cryan from University College Cork will be the recipient
of this year's Tom Connor Distinguished Investigator award. As NUI Galway was where John and Tom
first met and became friends as well as colleagues, it will be particularly fitting that John will be
presented with his award at the Neuroscience Ireland conference in NUI Galway.

Congratulations to John from all of us in NUI Galway, and from all of your friends and colleagues in
the Irish Neuroscience community!
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NSI Logo Design Competition
The current Neuroscience Ireland logo was designed by Dr. Richard Roche in 2005 and has been
proudly displayed on countless webpages, information leaflets, flyers, banners, seminars and posters
in the intervening 12 years. Thank you Richard – it has been a fantastic logo!

Then, in June this year, NSI started the search for a new logo by calling on all current members to
submit their logo design ideas. Numerous members – both staff and students – took up the challenge,
and the quality of submitted design ideas was exceptional. We are very impressed with all of the
Neuro-Artists out there!
From the submitted entries, the NSI Council selected a shortlist of 5 design ideas and these were
circulated (anonymously) to the Irish Neuroscience Community to vote on. The shortlisted entries and
entrants are shown on the next page, and the winner of the logo design competition will be announced
at the NSI AGM at the conference.
Good luck to all finalists!
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NSI Logo Design Competition – Shortlisted Entries & Entrants

Dr. Richard Roche,
Maynooth University

Ms. Tammy Strickland
Trinity College Dublin

Ms. Laura Olsen
NUI Galway

Dr. Caitlin Cowan
University College Cork

Mr. Chris Grogan &
Mr. Evan Hunt
NUI Galway
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DR SARAH BAILEY
Senior Lecturer
Department of Pharmacy & Pharmacology
University of Bath
UK
Email: S.Bailey@bath.ac.uk; Twitter: @DrSarahBailey

Biosketch: My research focuses on understanding the molecular mechanisms underlying stressresponsiveness and how these can contribute to depression and anxiety. I am a member of the British
Pharmacological Society and sit on the Policy & Public Engagement Committee and Animal Welfare
and In Vivo Pharmacology (AWIVP) Sub-Committee. I am also a member of the British Association for
Psychopharmacology and have been elected to Council by the membership (2013-2017). At the
University of Bath I am chair of our Animal Users Forum and I am also a Public Engagement Advocate
and support innovative ways to increase engagement with research. I am also a Schools Ambassador
for Understanding Animal Research and have worked with the Science Media Centre to promote the
importance of being open about animal research in the development of medicines.
Title: "Kappa opioid receptors - a target for novel antidepressant treatments?"
Abstract: Opioid receptors are increasingly recognized to play a role in the regulation of mood and
emotional behaviours. Renewed interest in the use of opiates as antidepressants has focussed on the
development of kappa opioid receptor antagonists. Selective, high affinity kappa
antagonists are available and have been shown to have antidepressant-like effects in preclinical
studies. However, these compounds have unusual pharmacodynamic properties, including a slow
onset of action and effects that last for weeks following a single injection. In my talk I will discuss the
approaches we have taken towards developing short-acting kappa opioid receptor antagonists and
their potential as antidepressants in preclinical studies. References: Almatroudi, A., Husbands, S. M.,
Bailey, C. P. and Bailey, S. J., 2015. Combined administration of buprenorphine and naltrexone
produces antidepressant-like effects in mice. Journal of Psychopharmacology, 29 (7), pp. 812-821.
Casal-Dominguez, J. J., Furkert, D., Ostovar, M., Teintang, L., Clarke, M. J., Traynor, J. R., Husbands, S.
M. and Bailey, S. J., 2014. Characterization of BU09059:A novel potent selective κ-receptor antagonist.
ACS Chemical Neuroscience, 5 (3), pp. 177-184. Casal-Dominguez, J. J., Clark, M., Traynor, J. R.,
Husbands, S. M. and Bailey, S. J., 2013. In vivo and in vitro characterization of naltrindole-derived
ligands at the κ-opioid receptor. Journal of Psychopharmacology, 27 (2), pp. 192-202.
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DR JACOBI I. CUNNINGHAM
Senior Scientist
Alkermes, Inc
Massachusetts
USA
Email: jacobi.cunningham@alkermes.com

Biosketch: Jacobi Cunningham, Ph.D. has a passion for research designed to develop novel therapeutic strategies
for patients with unmet medical need. He is a trained in vivo pharmacologist specializing in small molecule drug
development and has worked within the pharmaceutical industry for more than seven years. Currently, Jacobi
is a Sr. Scientist at Alkermes, Inc., where he directs and manages the neurochemistry group within the Biology
department. His group is interested in understanding how brain neurochemistry and structural plasticity can be
used and translated into CNS directed therapeutics.
His expertise in in vivo microdialysis and
synaptogenesis/neurogenesis has contributed to the successful development of novel compounds targeting
substance use disorder, depression, pain and antipsychotic disease areas. Jacobi completed his Ph.D. in
Pharmacology and Experimental Therapeutics at Boston University School of Medicine under the mentorship of
Dr. Bryan K. Yamamoto. Working in the laboratory of neurochemistry, his doctoral thesis examined the
neurochemical and behavioral consequences of 3,4-Methylenedioxymethamphetamine (MDMA, ecstasy) and
chronic stress. Prior to graduate school, Jacobi obtained a B.S. in Neuroscience from Lafayette College where
he investigated novel mechanisms in seizure recovery in drosophila epilepsy models. Jacobi also serves as a
mentor in the Biomedical Sciences Career Program and an advisor for a post-doctoral academic collaboration
with the University College Cork.
Title: Opioid modulation: A therapeutic option for MDD patients responding inadequately to currently used
antidepressants.
Abstract: Major depressive disorder (MDD) is a prevalent psychiatric disease characterized by debilitating mood
alteration and cognitive dysfunction. Although several treatment options are available, approximately one-third
of patients fail to adequately respond to current antidepressant drugs including selective serotonin reuptake
inhibitors (SSRIs). Preclinical studies as well as clinical research in healthy subjects and patients indicate that the
opioid system is involved in regulation of affective, cognitive and reward processes and therefore could be a
valid therapeutic target for treatment of MDD. Opioids and their receptors are abundantly expressed in areas
of the brain involved in these processes, including the corticolimbic (e.g. prefrontal cortex and hippocampus)
and mesolimbic (e.g. nucleus accumbens (NAc)) systems. Both preclinical and clinical studies in MDD patients
suggest that the opioid receptor modulator buprenorphine (BUP), a partial mu agonist and kappa receptor
antagonist, has antidepressant potential. The contemporary use of opioids to treat MDD and related mood
disorders, however, has been limited due to their abuse potential. ALKS 5461, which is being developed as an
adjunct treatment for MDD patients with inadequate response to conventional antidepressants, is a
combination of BUP and samidorphan (SAM), a potent mu receptor antagonist. This balanced opioid receptor
modulation is hypothesized to address endogenous opioid dysregulation in MDD while addressing abuse
potential. In support of this hypothesis, preclinical studies have shown that combinations of BUP and SAM
produce ceiling-limited modulation of extracellular concentrations of catecholamines and their metabolites in
the NAc-shell while maintaining pronounced antidepressant-like activity in rodent models, including a model of
SSRI insensitive depression. Furthermore, ALKS 5461 has shown antidepressant efficacy as an adjunctive
therapy in clinical studies of MDD patients with inadequate response to first line antidepressants (Fava et al,
2016). Taken together, a balanced opioid receptor modulation may potentially offer a novel therapeutic remedy
to help alleviate symptoms of MDD.
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DR MATTHEW HILL
Associate Professor
Departments of Cell Biology and Anatomy & Psychiatry
University of Calgary
Canada
Email: mnhill@ucalgary.ca

Biosketch: The broad goal of my research is to examine the role of the endocannabinoid system in the regulation
of stress and emotionality, using a combination of neuroscience approaches ranging from molecular biology to
behavioral analysis and continuing into translational research studies. My research to date has investigated the
effects of acute and chronic stress on the endocannabinoid system, and the functional manifestations of these
changes. Three main findings that emerged from this research were that 1) acute stress mobilizes
endocannabinoid signaling to modulate neuronal function; 2) chronic stress results in a suppression of
endocannabinoid function in limbic circuits; and 3) these changes in endocannabinoid function from acute and
chronic stress contribute to changes in cognitive function, emotional behavior, neuroplasticity and
neuroendocrine output. Subsequent work I have performed has more carefully examined the functional
crosstalk between the endocannabinoid system and the HPA axis and has delineated the neural circuits by which
stress modulates endocannabinoid signaling, and how these changes are involved in both the activation and
termination of HPA axis activity following stress. This collective body of work has laid the foundation for our
current understanding of the role of the endocannabinoid system in regulating stress responses, a phenomenon
which has gained widespread replication and validation in both rodents and humans. Furthermore, this work
has had considerable translation impact as clinical studies (several of which I have collaborated on) have
demonstrated that impairments in endocannabinoid signaling are also present in stress-related mental illnesses
such as depression and post-traumatic stress disorder in psychiatric populations. More recently, my research
has begun to particularly focus on the role of the endocannabinoid anandamide within the amygdala and how
it regulates both trait and state anxiety.
Title: Disruption of Anandamide Signaling and Anxiety: Common Mechanisms Between Stress and Inflammation.
Abstract: Endocannabinoid (eCB) signaling is dynamically integrated with the stress response and changes in
eCB signaling contribute to various aspects of the stress response. Previous work from our lab highlighted the
importance of the eCB molecule anandamide (AEA) and how its metabolism by the enzyme fatty acid amide
hydrolase (FAAH) is modulated by stress. Specifically, we determined that stress exposure, through the release
of corticotropin releasing hormone (CRH) acting on CRHR1 receptors, triggered FAAH activity within the
amygdala, resulting in a depletion of the available signaling pool of AEA. This loss of AEA, in turn, contributed to
the generation of behavioral indices of anxiety, as well as activation of the HPA axis. Under conditions of chronic
stress or persistent exposure to glucocorticoids, an upregulation of corticolimbic CRH signaling similarly
promoted a sustained increase in FAAH activity and reduction in AEA that promotes anxiety. Recent work from
our lab has now begun to examine if parallel mechanisms are at play for sustained bouts of peripheral
inflammation, which is known to act as a stressor on the body and recruit corticolimbic CRH signaling. Consistent
with this, our data indicate that peripheral inflammation, produced by the induction of colitis, results in a CRHdependent upregulation of FAAH activity and reduction in AEA signaling. More so, increased behavioral indices
of anxiety induced by colitis were reversible by central inhibition of FAAH. These data suggest that FAAH and
AEA signaling may represent a common hub through which multiple forms of stressors engage to increase
anxiety.
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PROF CECILIA J. HILLARD
Professor of Pharmacology
Director of the Neuroscience Research Center
Associate Dean for Research
Medical College of Wisconsin
USA
Email: chillard@mcw.edu

Biosketch: I am a neuropharmacologist with long-term interests in the role of endocannabinoid
signaling in the regulation of stress. I have extensive experience in rodent research, and in particular
incorporate biochemical, pharmacological and behavioral approaches in my laboratory. In addition, I
have several collaborations with clinical scientists in the area of the role of dysfunctional
endocannabinoid signaling as a risk factor for the development of psychiatric and neurologic
disorders. Administratively, I am the Director of the Neuroscience Research Center at the Medical
College of Wisconsin. This center has more than 40 faculty members and has the goals of increasing
collaborative and translational research in neuroscience at our institution. I am also the Associate
Dean for Research at the Medical College of Wisconsin. In this role, I assist the Senior Associate Dean
in the oversight of operational and regulatory aspect of the research mission. In addition, I contribute
to the development of strategic initiatives designed to grow the research enterprise at the Medical
College of Wisconsin.
Title: Endocannabinoid Signaling and Risk for PTSD. Authors: Cecilia J Hillard & Terri deRoon-Cassini.
Abstract: Posttraumatic stress disorder (PTSD) is one of the most debilitating and costly psychiatric
conditions. A significant portion of those with PTSD experienced a traumatic injury that precipitated
the onset of the disorder. Traumatically injured patients experience lower quality of life compared to
the general population, and PTSD significantly contributes to this poor quality of life. While there are
treatments for PTSD that are efficacious, approximately 1-in-3 patients drop out of exposure based
interventions, suggesting a need for further interventions. Pre-clinical and other studies in humans
strongly suggest the hypothesis that endocannabinoid signaling is suppressed in those with PTSD.
Therefore, the purpose of this study was to test this hypothesis and to investigate the relationship
between circulating endocannabinoid levels, cannabinoid protein genotypes, and PTSD symptoms.
Two hundred seventy-six participants who experienced a traumatic injury requiring hospitalization
underwent a baseline evaluation, including a blood draw. At 6-months post-injury, another blood draw
was completed, and participants underwent evaluation of PTSD symptoms [with the Clinician
Administered PTSD Scale (CAPS)]. I will report results of the relationships between endocannabinoid
concentrations, and several single nucleotide polymorphisms in the genes for the CB1R and fatty acid
amide hydrolase with risk to develop PTSD.
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PROF TURGUT TATLISUMAK
Professor of Neurology
University of Gothenburg
Sahlgrenska University Hospital
Gothenburg
Sweden
Email: Turgut.Tatlisumak@neuro.gu.se

Biosketch: Turgut Tatlisumak is professor of neurology at the University of Gothenburg and
Sahlgrenska University Hospital, Gothenburg, Sweden since 2015. Before that, he has long served as
the director of stroke center at the Department of Neurology, Helsinki University Central Hospital. He
trained in neurology at the same department and completed a research fellowship at the University
of Massachusetts Medical Center. He holds degrees in teaching and health care administration. He is
the founding chairman of Finnish National Telestroke Network. Turgut Tatlisumak’s research field is
experimental and clinical stroke. He has edited or contributed to more than 10 books and published
over 300 articles. He served as assistant editor and member of editorial board of Stroke, was the
founding chief editor of Case Reports in Neurology, and member of editorial board for several other
journals. He served as a peer reviewer to over 60 journals over 300 times, several research funding
bodies, and to many prestigious universities for academic promotions. Dr Tatlisumak has been
involved in over 50 multicenter trials serving at various positions including chairmanship of steering
committees. He supervised 12 PhD, 10 master’s, and 35 MD theses. He has received several teaching
and research awards. Dr Tatlisumak has served on executive committee of the Finnish Neurological
Society and the Nordic Stroke Society. He is currently the treasurer of the European Stroke
Organization. He is a fellow of AHA and ESO.
Title: Post-Thrombolytic Hemorrhage In Patients With Ischemic Stroke
Abstract: Ischemic stroke (cerebral infarction) is caused by an abrupt occlusion of a brain artery that
leads to a lack of blood circulation, thus, lack of oxygen and glucose, in a definite brain region that
eventually undergoes necrosis. Timely recanalization of the occluded artery, however, may salvage
the ischemic tissue and reverse neurological deficits. Intravenous thrombolysis with recombinant
tissue plasminogen activator (rt-PA) has been shown to be an effective treatment in eligible patients
with acute ischemic stroke when given within 4.5 hours of stroke symptom onset and according to a
strict protocol. While recanalization is achieved in almost half of the patients treated with
thrombolysis and clinical benefits can be detected in over one-third, a few per cent of the treated
patients will experience a serious bleeding, most often an intracerebral hemorrhage, leading to death
or significant deterioration. Some clinical, laboratory, and imaging information help us in judgements,
but a perfect approach to predict forthcoming bleeds does not yet exist. This lecture will review the
various aspects related to post-thrombolysis intracerebral bleedings and touch to ongoing activities
to avoid thrombolysis-related hazards in the future.
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PROF ANTHONY J. WINDEBANK
Professor of Neurology
Department of Neurology
Mayo Clinic Minnesota
USA
Email: windebank.anthony@mayo.edu

Biosketch: Dr. Windebank received his B.A. and M.A. degrees in Biochemistry and M.D. degree from Oxford
University in England followed by post-doctoral training at Oxford University, Mayo Clinic College of
Medicine and Washington University in St. Louis. Dr. Windebank served as the Dean of Mayo Graduate
School from 1992 to 1998 and the Dean of Mayo Medical School from 1998 until 2005. Since 2005 he has
been involved in the development and leadership of the Center for Clinical and Translational Sciences at
Mayo Clinic and the Center for Regenerative Medicine. Dr. Windebank is a neurologist who specializes in
the diagnosis and treatment of patients with diseases of the peripheral nervous system and spinal cord.
Since 1980 he has been involved in the design or conduct of more than 50 clinical trials and clinical studies.
Dr. Windebank is the Past-President of the Peripheral Nerve Society, a fellow of the American Academy of
Neurology and the Royal College of Physicians, a member of the Society for Neuroscience and American
Neurological Association; and has served on a number of other Boards and Associations. Additionally, Dr.
Windebank is a Scientific Reviewer and editorial board member for numerous Journals. Dr. Windebank has
served on NIH Study Sections and the Scientific Review Panels for a number of foundations. He has been
recognized by a number of national and international awards that include the ETS Walton Fellowship of
the Science Foundation of Ireland and a Doctorate (Honoris Causa) from Paracelsus Medical University in
Salzburg. Dr. Windebank’s lab research includes repair and regeneration after peripheral nerve or spinal
cord injury, treatment of amyotrophic lateral sclerosis and the mechanism of neuronal cell death caused
by chemotherapeutic agents. The laboratory coordinates the research activities of a multidisciplinary team
with members from the Departments of Neuroscience, Biochemistry and Molecular Biology, Biomedical
Engineering, Physiology, Neurology, Neurosurgery, Physical Medicine, Orthopedics and the Comprehensive
Cancer Center. Dr. Windebank has published more than 400 scholarly articles or abstracts including more
than 220 full-length publications in peer-reviewed journals.
Title: Tissue engineering for spinal cord repair
Abstract: We are developing tissue engineering strategies to restore function after spinal cord injury.
Hydrogel scaffolds provide a beneficial microenvironment in transected rat spinal cord. We have now used
poly lactic-co-glycolic acid microspheres in Schwann cell (SC)-loaded, positively charged, oligo-polyethylene
glycol fumarate (OPF+) scaffolds to produce sustained release of rapamycin. With this we have observed
a dose-dependent reduction in scaffold fibrosis and improved function after 6 weeks. We then assessed
the spatial relationships between blood vessel formation and axonal regeneration in the OPF+ scaffold
channels after implantation into a complete spinal cord transection injury. Stereologic methods were
applied to measure channel area, blood vessel number, volume, diameter, intervessel distances, total
vessel surface and cross-sectional areas, and radial diffusion distances in each group. TRITC-dextran
injection demonstrated enhanced perfusion into scaffold channels. Rapamycin also increased the number
of descending regenerated axons, as assessed by Fast Blue retrograde axonal tracing. These results
demonstrate that normalization of the neovasculature was associated with enhanced axonal regeneration
and improved function after spinal cord transection. Our ongoing studies are examining the roles of genemodified and gene-edited growth factor release from cells, electrical stimulation and the effect of different
3-dimensional scaffold architecture on regeneration.
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DR CORA O’NEILL
Vice-Head of the School of Biochemistry & Cell Biology
Director of the Cork Neuroscience Centre
University College Cork
Ireland
Email: c.oneill@ucc.ie
Biosketch: Dr. Cora O’Neill is director of the Cork NeuroScience Centre and Centre of Excellence of
Neurodegeneration (COEN) at University College Cork, Deputy Head of the School of Biochemistry and Cell
Biology, and a funded investigator in the APC Microbiome Institute. Dr. O’Neill’s research interests focus
on understanding the early cell signalling systems that cause neurodegeneration in Alzheimer’s and
Parkinson’s. The overall ambition being to develop much needed novel therapeutics, diagnostics and
preventative strategies for both diseases. Her research has led in highlighting the role of defective
insulin/IGF-1/Akt signalling axis as an early metabolic cause of Alzheimer’s and Parkinson’s disease.
Discoveries from this work are translating to innovative treatments and diagnostic platforms targeting key
nodes of this system in neurodegenerative disease. These findings additionally emphasise the potential of
gut-derived systems. e.g. the gut peptide GLP-1, and as yet unidentified gut microbial systems, as
neuroprotective and diagnostic biomarkers for Alzheimer’s and Parkinson’s, a more recent research area
of focus. The O’Neill team’s approach is multidisciplinary and has developed excellent institutional,
national and international collaborations integrated with patient advocacy groups in order to combine
basic and clinical translational research with patient care in neurodegeneration. She is a major advocate
for increased investment in Alzheimer’s and neurodegeneration research, and served on management
committees for a number of strategic scientific and advisory boards in this area, including the Irish National
Steering Committee on Neurodegenerative diseases, and the Dementia and Neurodegeneration Network
Ireland.
Title: Discovery of novel targets for better understanding, diagnosis and treatment of Alzheimer’s and
Parkinson’s disease
Abstract: Globally 50 million people are living with dementia, of which Alzheimer’s is the most common
cause, and 10 million people are living with Parkinson’s disease. This number will double every 20 years in
the absence of novel treatment strategies to slow or prevent these diseases. The overall aim of our research
is to address the urgent challenge to better understand the cause of these neurodegenerative diseases, to
translate this mechanistic understanding to improved therapies and diagnostics. In this respect our
research has led in discovery highlighting the role of defective insulin/IGF-1/Akt metabolic signalling axis
as an early cause of neurodegeneration, pathological protein build up (Abeta, tau, alpha-synuclein)
inflammation and synaptic failure in Alzheimer’s and Parkinson’s disease. Current work is examining
whether genetic risk for late onset Alzheimer’s and idiopathic Parkinson’s disease is caused by impaired
signalling via the PI3/kinase/ Akt signalling axis. This approach has identified key nodes/targets of this
pathway that become defective in AD and PD, specifically lipid signalling, via phosphatidylinositol cycling,
and lysosomal systems. Discoveries from our work are translating to innovative treatments and diagnostic
platforms targeting insulin/IGF-1/Akt system in neurodegenerative disease. These findings emphasise the
potential of gut-derived systems. e.g. the gut peptide GLP-1, in neuroprotective approaches for Alzheimer’s
and Parkinson’s. Here our recent multidisciplinary research is focused on understanding the relationship
between the brain, gut and microbiome in Parkinson’s disease, where our findings indicate significant
communication between the brain and the gut in Parkinson’s disease that has potential for novel diagnostic
and therapeutic interventions.
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PROF JAMES FAWCETT
Professor of Experimental Neurology
Chairman of the Cambridge Centre for Brain Repair
University of Cambridge
UK
Email: jf108@cam.ac.uk

Biosketch: James Fawcett qualified in Medicine in Oxford and London. After a period in clinical practice he
studied for a PhD under Michael Gaze at NIMR Mill Hill. 5 years at the Salk Institute followed, after which
he moved to Cambridge University, first in Physiology then as Chairman of the Brain Repair Centre. His
main interest is the restoration of CNS function lost through spinal cord injury, neurodegenerative disease
and ageing. He has focused on activation of axon regeneration and plasticity through manipulation of the
extracellular matrix and integrins. He also works on interfacing electronics with the damaged nervous
system and on the design of protocols for clinical trials in spinal cord injury.
Title: Why do CNS axons lose the ability to regenerate, and how can we restore regeneration?
Abstract: CNS axons fail to regenerate because of the inhibitory environment and because of an intrinsic
lack of regenerative ability. Why does this happen, and how can regeneration be stimulated? We have
studied these problems through the focus of integrin-mediated axon growth. We chose integrins as our
focus for two reasons; 1) Integrins can be a therapeutic and can enhance regeneration, 2) Changes in
integrin biology between growing and non-regenerating axons can indicate what has gone wrong with
growth mechanisms in mature CNS axons. In order to grow through the extracellular matrix axons must
first express appropriate integrins. The main matrix glycoprotein in the damaged CNS is tenascin-C, but
tenascin-C binding integrins are absent in the mature CNS. For migratory events on tenascin-C alpha9 beta1
is the most effective integrin. In cultures alpha9 expressing gives axons the the ability to prolifically on
tenascin, but transduction of DRG neurons in vivo only gives modest regeneration. The problem is that the
CNS inhibitory molecules CSPG and NogoA inactivate integrins, and for integrin manipulation to be effective
it has to be combined with an integrin activator, kindlin1. Co-expresson of alpha9 integrin and kindlin1 in
sensory neurons enables profuse long distance axon growth in the spinal cord and sensory recovery.
Neurons in the CNS lose regenerative ability with maturity. Studying integrins as an example of a growthrelated molecule can reveal reasons for this loss. Transport of integrins in corticospinal axons becomes
blocked at the axon initial segment as axons mature. Many other growth-related molecules are also
excluded from mature axons, including ribosomes, neurotrophin receptors and other growth factor
receptors. How does this transport block occur? Integrin transport and trafficking in axons relies on the
GTPases Rab11 and Arf6 whose activation state regulates transport and trafficking. Two Arf6 GEFs are
upregulated during maturation to reverse integrin transport to retrograde, so preventing integrin entry
into axons. Interventions to change Arf6 activation, enhance PIP3 signalling and demolish the axon initial
segment all promote regeneration. We conclude that the main reason for failure of axon regeneration in
the CNS is because mature axons become increasingly specialized, with exclusion of many molecules
needed for axon growth. They therefore lack the ability to interact with their environment, and to generate
signals to drive regeneration.
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PROF JOHN CRYAN
Professor and Chair
Anatomy & Neuroscience
University College Cork
Ireland
Email: J.Cryan@ucc.ie

PROF JOHN F. CRYAN
Biosketch: John F. Cryan is Professor and Chair, Dept. of Anatomy & Neuroscience, University College
Cork. He received a B.Sc. (Hons) and PhD from the National University of Ireland, Galway, Ireland. He
was a visiting fellow at the Dept of Psychiatry, University of Melbourne, Australia (1997-1998), which
was followed by postdoctoral fellowships at the University of Pennsylvania, Philadelphia, USA and
The Scripps Research Institute, La Jolla, California. He spent four years at the Novartis Institutes for
BioMedical Research in Basel Switzerland, as a Lab Head, Behavioural Pharmacology prior to joining
UCC in 2005 where he was Senior Lecturer in Pharmacology in the School of Pharmacy and in the Dept.
of Pharmacology & Therapeutics UCC. He is a Principal Investigator in the APC Microbiome Institute.
Prof. Cryan has an H-Index of 78 (Google Scholar) having published over 300 peer-reviewed articles
and book chapters including articles in high-impact journals such as PNAS, Neuron, Nature Reviews
Neurosci. Molecular Psychiatry, Biological Psychiatry, Progress in Neurobiology, Nature Reviews Drug
Discovery, Gastroenterology, Gut and Journal of Neuroscience.

Prof. Cryan was recently selected as a Highly Cited Researcher by Thomson
Reuters. Those researchers who, within an ESI-defined field, published
Highly Cited Papers were judged to be influential, so the production of
multiple top 1% papers was interpreted as a mark of exceptional
impact. Professor Cryan, as a member of the Highly Cited Researcher List is
also included in the 2014 The World’s most Influential Scientific Minds

Research Interests: Prof. Cryan’s current research interests include the neurobiological basis of stressrelated neuropsychiatric disorders including depression, anxiety and drug dependence. Moreover, his
group is also focused on understanding the interaction between brain, gut & microbiome and how it
applies to stress and immune-related disorders, including irritable bowel syndrome and obesity and
neurodevelopmental disorders such as autism. He is also interested in applying novel approaches to
facilitate drug/siRNA delivery to the brain in vivo.
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PROF THOMAS KUNER
Professor and Director
Dept. of Functional Neuroanatomy
Heidelberg University
Germany

Email: kuner@uni-heidelberg.de

Research Interests: Molecular mechanisms of synaptic transmission, structure and function of
presynaptic nerve terminals, experience-dependent structural plasticity, sensory physiology,
molecular and cellular mechanisms of odor discrimination, genetically encoded indicators, chloride
homeostasis and neuronal function, structure and function of ionotropic glutamate receptors, imaging
techniques.
Title: Imaging cell biology at work in the awake mouse brain
Abstract: Cell biological mechanisms are typically studied in cell culture models while current
techniques allow for direct observation of “cell biology at work” in the intact organism. To what extent
can results obtained in the cell culture dish be extrapolated to the in vivo state, here referring to brain
function in anaesthetised and awake mice? This question will be explored in two different scenarios.
(1) In vivo imaging of large dense core vesicle trafficking revealed that most transport features were
similar to measurements done in cell cultures, yet they showed additional features such as a slowing
of transport at presynaptic en-passant boutons. Transport directionality could be identified by
simultaneous imaging of microtubule plus-end extension and differed between anaesthetised and
awake states. (2) The distribution of intracellular chloride and pH was imaged in vivo in layer 2/3
pyramidal neurons of motor cortex. This is important, because intracellular chloride regulation is
tightly linked to pH, cation homeostasis and metabolism, factors only reliably implemented in the
intact tissue. We found an average resting chloride concentration of 6 mM that increased to
approximately 22 mM when deleting KCC2 in a sparse subset of neurons. In contrast to previous
reports, chloride was homogeneously distributed along the somato-dendritic domain. In summary,
these examples illustrate that imaging cell biological mechanisms in the intact animal is required to
extrapolate results obtained in the culture dish to in vivo brain function in a systematic and rigorous
manner.
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PROF MARTIN BRUNE
Professor of Psychiatry
Head of Cognitive Neuropsychiatry & Psychiatric Preventive Medicine
LWL University-Hospital, Ruhr-University Bochum
Germany
Email: martin.bruene@wkp-lwl.org

Biosketch: Martin Brüne was born in Dortmund, Germany, in 1962. He graduated in medicine at the Westphalian
Wilhelms University in Münster in 1988. He completed his neurology training in 1993, and his psychiatry training
in 1995. His subsequent training included a Visiting Research Scientist fellowship at the Centre for the Mind, a
joint venture of the Australian National University and University of Sydney. He is currently Professor of
Psychiatry and Head of the Division of Cognitive Neuropsychiatry and Psychiatric Preventive Medicine at the
LWL University-Hospital, Ruhr-University Bochum, Germany. Dr. Brüne has authored more than 200 articles and
book chapters. He has also authored the Textbook of Evolutionary Psychiatry and Psychosomatic Medicine: The
Origins of Psychopathology (2nd edn. Oxford University Press, 2016). His current clinically oriented research
projects include the analysis of social cognition in psychosis and in personality disorders, the association of social
cognition with social functioning and nonverbal behaviour, the behavioural performance of psychiatric
populations in evolutionary game-theoretical scenarios, the effect of oxytocin on social perception and cognition
in psychiatric disorders and social cognitive training in patients with psychosis, as well as mentalisation-based
treatment for borderline personality disorder. Dr. Brüne’s research approach is grounded in evolutionary theory,
that is, how and why cognition, emotion and behaviour in psychiatric conditions relate to adaptive function of
psychological traits. Dr Brüne’s interests also include cross-species comparison and psychopathological
conditions in nonhuman primates. Dr Brüne is a member of several psychiatric and neuroscientific societies
(Deutsche Gesellschaft für Psychiatrie, Psychotherapie und Nervenheilkunde (DGPPN), International Society for
Human Ethology (ISHE), Gesellschaft für Anthropologie (GfA), and the International Graduate School of
Neuroscience (IGSN), Ruhr-University Bochum. He also acts as a Co-PI in the ARC Centre of Excellence in
Cognition and its Disorders, Belief Formation Program at the Macquarie University, Sydney, Australia.
Title: Social cognition in health and disease – insights from neuroimaging
Abstract: The ways we relate to and interact with others critically depend on our understanding of other
people’s mental life in terms of their feelings, desires, thoughts and intentions. Empathic perspective-taking,
also known as “mentalising” or “theory of mind”, enables us to comprehend what is happening in our social
environment at a given time, but also to predict future actions of others. In the last 25 years or so, neuroscientists
have started to explore the manifold facets of social cognition that are involved in social behavior, from relatively
simple emotional contagion to higher cognitive perspective-taking, that is, inferring thought and intentions of
others, understanding what is morally right or wrong etc. using a bunch of technological tools, including EEG,
brain stimulation, and neuroimaging. Social cognition is associated with the activation of a distinct neural
network of the brain involving both phylogenetically older limbic structures, as well as more recently evolved
brain regions of the neocortex. Together, our sophisticated social cognitive abilities give us enormous freedom
of action and help us navigate our everyday lives, resolve conflicts, negotiate compromises and feel
compassionate about friends and family. Unfortunately, there is also a downside. The complexity of “social
brain” functions renders us vulnerable to develop psychological problems or even psychiatric disorder.
Neuroimaging studies have shown that alterations of brain activation in psychiatric conditions may occur in
limbic structures, neocortical regions or both. Future research may not only link genetic variation to
neuroimaging, but also the impact of (social) stress on brain activation, and whether therapeutic intervention
can restore structure and function.
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PROF JONATHON MILL

Professor of Epigenetics
University of Exeter Medical School
UK
Email: J.Mill@exeter.ac.uk

Biosketch: Jonathan Mill is Professor of Epigenetics at the University of Exeter Medical School, UK. He
graduated with a first-class degree in Human Sciences from Oxford University, where he took a particular
interest in cannibalism, before undertaking his PhD in Psychiatric Genetics at the Institute of Psychiatry,
King’s College London. After spending three years as a Canadian Institutes of Health Research (CIHR)
postdoctoral fellow at the Centre for Addiction and Mental Health (CAMH) at the University of Toronto, he
returned to the Institute of Psychiatry to establish the Psychiatric Epigenetics group in the MRC Social,
Genetic and Developmental Psychiatry (SGDP) Centre in 2007. He joined the University of Exeter Medical
School in 2012 to head the Complex Disease Epigenomics Group. Jonathan’s research focuses on
understanding both the causes and consequences of molecular variation in the human brain, and the role
this plays in a number of neuropsychiatric and neurodegenerative disorders including schizophrenia,
autism and Alzheimer’s disease. He is currently funded to characterize dynamic genomic processes in
human brain development and aging, exploring interactions between the epigenome, environment and
DNA sequence variation with the aim of undertaking an integrated genetic-epigenetic approach to disease.
More information about his group can be found at www.epigenomicslab.com.
Title: The causes and consequences of regulatory genomic variation in the brain: relevance for
neuropsychiatric and neurodegenerative disease
Abstract: Sequencing the genome was only the first step in our quest to understand how genes are
expressed and regulated. Increased understanding about the functional complexity of the genome has led
to growing recognition about the role of developmentally regulated epigenetic variation in the molecular
etiology of neuropsychiatric and neurodegenerative disorders. In this talk I will present on-going work from
our group aimed at identifying epigenetic variation associated with a diverse range of neuropsychiatric
phenotypes including schizophrenia, autism and dementia. I will describe an analysis of dynamic DNA
modifications (5mC and 5hmC) across human brain development, highlighting how the prenatal period is
a time of considerable epigenomic plasticity in the brain, and the importance of neurodevelopmentallydynamic loci in neurodevelopmental disease phenotypes. I will also describe the impact of genetic variation
on the epigenome during brain development, presenting our recent analysis of DNA methylation
quantitative trait loci (mQTLs) in a large collection of fetal and adult brain samples. Although most fetal
brain mQTLs are developmentally stable, a subset are characterized by fetal-specific effects and enriched
amongst risk loci identified in a recent large-scale genome-wide association study (GWAS) of schizophrenia,
a severe psychiatric disorder with a hypothesized neurodevelopmental component. Novel tools mean that
it is now feasible to examine epigenetic variation across the genome in large numbers of samples, and I will
give an overview of our recent epigenome-wide association studies (EWAS) of schizophrenia and other
neuropsychiatric disorders, integrating findings with those from recent GWAS analyses. Finally, I will
outline some of the critical limitations of undertaking molecular epidemiological studies of
neuropsychiatric disease and explore the feasibility of identifying peripheral biomarkers of disease
phenotypes manifest in inaccessible tissues such as the brain.
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PROF. DR. HILLEKE HULSHOFF POL

Professor of Neuroscience
University Medical Center Utrecht
The Netherlands
Email: hhulshof@umcutrecht.nl

Biosketch: Hilleke Hulshoff Pol is full professor of neuroscience in particular of psychiatric disorders at the
Brain Center Rudolf Magnus, University Medical Center Utrecht, The Netherlands. Her research focuses on
structural and functional brain plasticity throughout life in health and in psychiatric disease, and the
influences of genes and environment on brain plasticity. For this purpose she studies patients and healthy
individuals and their (twin) family members, using magnetic resonance imaging at (ultra) high field. Her
work was published in >200 publications, her current Thompson Reuters h-index is 55. She obtained a VIDI
award by The Netherlands Organisation for Scientific Research NWO, a High Potential award by the Utrecht
University and recently contributed a chapter in Women in Academic Psychiatry, A Mind to Succeed (2017).
Title: Imaging Psychiatric Diseases
Abstract: Psychiatric disorders such as schizophrenia are often characterized by loss of brain volume
in young adulthood. The cause of these brain changes is still unclear. Both severity of the illness and
medication use influence the brain volume changes. However, genes involved with schizophrenia also
contribute to the brain changes. Cortical thickness changes are implicated in the genetic risk for
schizophrenia and bipolar disorder and these have overlapping and segregating properties (Hulshoff
Pol et al, 2012). Genetic liability for schizophrenia is also associated with reductions in white matter
connections. These likely represent a separate and novel genetic vulnerability marker (Bohlken et al,
2016). The next step is to find which genes are related to brain tissue changes (Brouwer et al, 2017).
In addition, regular physical exercise of an overlearned skill such as bicycling can improve brain
connectivity (Svatkova et al, 2015). I will discuss the implications of these imaging findings to gaining
new insight into brain functioning in health and in psychiatric disease. References: Bohlken MM, et al.
Structural Brain Connectivity as a Genetic Marker for Schizophrenia. JAMA Psychiatry. 2016
Jan;73(1):11-9. Brouwer RM et al. Genetic influences on longitudinal changes in global and subcortical
brain volumes: results of the ENIGMA Plasticity Working Group. Hum Brain Mapp, 2017. DOI:
10.1002/hbm.23672. Hulshoff Pol HE, et al. Focal gray matter density changes in schizophrenia. Arch
Gen Psychiatry (now: JAMA Psychiatry). 2001 Dec;58(12):1118-25. Hulshoff Pol HE. Chapter 6, In
Women in Academic Psychiatry, A Mind to Succeed, Invited chapter (Editor: Sophia Frangou), Springer
Verlag, Switzerland (DOI 10.1007/978-3-319-32177-6). Svatkova A, et al. Physical exercise keeps the
brain connected: biking increases white matter integrity in patients with schizophrenia and healthy
controls.
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DR. ARUN BOKDE

Assistant Professor in Neuroimaging
Trinity College Dublin
Ireland
Email: Arun.Bokde@tcd.ie

Biosketch: Arun Bokde is an assistant professor of neuroimaging in the Department of Psychiatry,
School of Medicine at Trinity College Dublin. He leads the Cognitive Systems Group and is a principal
investigator in the Trinity College Institute of Neuroscience and a member of the Global Brain Health
Institute. He was a postdoctoral research fellow at the National Institute on Aging and at the National
Institute of Mental Health, and later was a research scientist at Ludwig Maximilian University in
Munich, Germany. He is a member of two large European neuroimaging consortia: the European DTI
Study on Dementia and IMAGEN, a study of high-risk behaviors and mental disorders. He obtained his
PhD degree at the University of Texas at Austin.
Abstract: My main research interests are in understanding how large scale neural networks in the
brain support cognitive function and how normal ageing, as well as pathological ageing, impacts the
neural networks that support cognition. I have used functional magnetic resonance imaging to
measure brain activation during visual perceptual tasks, as well as working memory tasks in persons
with mild cognitive impairment, patients with Alzheimer’s disease (AD), and healthy participants.
These studies provide an understanding of how disease affects not only memory networks, but also
visual perceptual processes in the brain. Recent findings were the basis of a new approach to testing
AD-related drugs. In addition, I have investigated the structural integrity of brain networks in normal
ageing and AD using diffusion imaging and tractography.
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PROF. ROHINI KUNER

Professor of Pharmacology
Director of the Institute of Pharmacology
Heidelberg University
Germany
Email: rohini.kuner@pharma.uni-heidelberg.de

Biosketch: After studying pharmacology in India Rohini Kuner obtained her PhD from University of Iowa in
the Lab of Jerry Gebhart. From 1995 she was a Postdoc with Peter Seeburg at Heidelberg University. In
2002 she started her own lab through the Emmy Noether Program of the German Research Council. Since
2006 she is the chair for molecular pharmacology at Heidelberg University. Starting in 2015 she is the
speaker of the newly established collaborative research center "SFB 1158: From nociception to chronic
pain”.
Title: The plastic spinal cord: molecular mechanisms of structural and functional plasticity of synapses in
chronic pain
Abstract: The spinal dorsal horn is an important seat of pathophysiological processes that initiate and drive
chronic pain. In particular, synapses between nociceptive afferents and second order spinal neurons in the
superficial spinal laminae show are highly plastic and the tuning of their input-output performance plays a
major role in triggering and maintaining plasticity at downstream centers in nociceptive pathways. Over
the past years, we have worked on understanding processes that amplify the output of spinal neurons in
response to nociceptive activity and identify molecular mediators thereof. This talk will discuss mediators
that act at presynaptic or post-synaptic avenues at spinal synapses to regulate synaptic long-term
potentiation and induction of inflammatory hypersensitivity. Our results indicate that the Protein Kinase
G1 acts downstream of Gs-cGMP signaling presynaptically at this key synapse to amplify neurotransmitter
release and thereby further potentiate glutamatergic mechanisms of activity-dependent synaptic plasticity.
Moreover, we will present data that indicate that not only do these synapses undergo functional plasticity
in the form of long-term potentiation, but also show marked structural remodelling in an activitydependent manner. An increase in the density of synaptic spines in the superficial spinal cord has been
reported in mouse models of pathological pain. However, the proteins and pathways linking nociceptive
activity-induced activation of synaptic glutamatergic receptors to structural at these synapses are not well
understood and particularly, the relation between structural and functional changes at spinal changes in
terms of causality for pathological pain is not known. We hypothesized that synaptic proteins recruited by
glutamatergic receptors that are capable of dynamically modulating the actin cytoskeleton play a role in
coordinating structural and functional plasticity at spinal synapses. Our recent work has identified Kalirin7, a multifunctional guanine-nucleotide-exchange factor (GEF) that interacts physically with NMDA
receptor, as a key molecule orchestrating functional and structural plasticity during the course of
inflammatory pain. We observed that spinally-expressed Kalirin-7 is required for persistent nociceptive
activity-dependent synaptic long-term potentiation as well as activity-dependent remodelling of synaptic
spines in the spinal dorsal horn. Moreover, our results indicate that structural plasticity of spinal synapses
in inflammatory pain states is brought about by a disruption of balance between excitatory and inhibitory
neurotransmitters and we will present new data on cannabinoidergic modulation.
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PROF. MARZIA MELCANGIO

Professor of Neuropharmacology
King's College London
UK

Email: marzia.malcangio@kcl.ac.uk

Biosketch: Marzia Malcangio is Professor of Neuropharmacology at King’s College London where she has
established an internationally renowned laboratory devoted to the study of the positive and negative
modulation of pain transmission with particular emphasis on chronic pain. She has published more than 100
papers on pain and edited a book on Synaptic plasticity in Pain. During her Wellcome Trust Career Development
Fellowship years she studied the plasticity of the first pain synapse in the dorsal horn by defining the modality
of release of neuropeptides and neurotrophins from primary afferent fibres under pain-like conditions. As
LabHead Pharmacology at the Novartis Institute for Medical Sciences in London she was involved the discovery
of new targets for the treatment of chronic pain. Her particular focus was on spinal mechanisms, neuronal and
glial, in pain and she led a group investigating the role of microglia and novel glial targets. Her current work (at
KCL from 2005) explores novel approaches to target neuropathic and arthritic pain unveiling, in particular, the
involvement of microglia in the CNS and monocyte/macrophages in the periphery and the mechanisms
governing non- neuronal-neuronal cell communication.
Title: Critical role of patrolling and inflammatory monocytes in vincristine-induced pain. Authors: Karli
Montague, Raffaele Simeoli and Marzia Malcangio
Abstract: Chemotherapy-induced painful neuropathy (CIPN) is a distressing, dose-limiting side effect of cancer
therapy, which is poorly managed by currently available treatments. A better understanding of the mechanisms
underlying CIPN and the development of novel therapies is therefore greatly needed. Preclinical data indicates
that the communication between neurons and non-neuronal cells plays an important role in nociceptive
signalling. Chemokine signalling is a crucial mediator of such neuron/non-neuronal crosstalk. Indeed, in a murine
model of Vincristine-induced neuropathic pain, inhibition of chemokine signalling in monocytes which prevents
monocyte endothelial transmigration in the sciatic nerve in the periphery, is a promising strategy for treating
CIPN. Specifically, inhibition of endothelial CX3CL1/monocyte CX3CR1 signalling shows potential for the
prophylactic treatment of CIPN, with CX3CR1 knock-out mice displaying significantly delayed vincristine-induced
pain (Old et al. 2014). CX3CR1 is expressed by both patrolling and inflammatory monocytes, however, only
inflammatory monocytes express the chemokine receptor CCR2. Here we investigate the role of CCR2+
inflammatory monocytes in vincristine-induced pain. We find that CCR2+ monocytes/macrophages have a more
prominent role in later stages of CIPN as opposed to pain induction. Indeed, maintenance of vincristine-induced
pain appears to be governed by a novel mechanism, showing dependence on both CCR2 and CX3CR1-mediated
signalling, which we have characterized using a combination of behavioural studies, immunohistochemistry,
western blot and FACS analysis. This suggests that whilst CX3CR1 inhibition is a promising prophylactic treatment
for CIPN, combination therapy targeting both CX3CR1 and CCR2 signalling could provide a more effective
treatment strategy for established CIPN.
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PROF. DAVID FINN
Professor of Pharmacology
Founding Co-Director of the Centre for Pain Research
National University of Ireland, Galway
Ireland
Email: david.finn@nuigalway.ie
Biosketch: David Finn is Professor of Pharmacology and Therapeutics, Principal Investigator and Founding Co-Director
of the Centre for Pain Research at NUI Galway. Professor Finn graduated with a BSc (Hons) in Biotechnology from NUI
Galway in 1997 and a PhD in Neuroscience from the University of Bristol in 2001. From 2001 to 2004, Professor Finn
worked as a Post-doctoral Research Fellow at the Institute of Neuroscience, University of Nottingham. In 2004, he was
appointed to a Lectureship in the Department of Physiology, NUI, Galway. In 2007, he was appointed to a Lectureship
in Pharmacology and Therapeutics and to a Personal Professorship in Pharmacology and Therapeutics in 2014.
Professor Finn is a former recipient of the President of Ireland Young Researcher Award from Science Foundation
Ireland, the Wyeth Award for outstanding research in Preclinical Psychopharmacology from the British Association for
Psychopharmacology and the Pain Research Medal from the Irish Pain Society. He is currently President of the Irish
Pain Society, and he sits on the Scientific Advisory Panel of the European College of Neuropsychopharmacology. He is
also a member of the International Cannabinoid Research Society, the International Association for the Study of Pain,
the British Pharmacological Society, Faculty of 1000 Prime, and a member of the Editorial Boards of the Journal of
Psychopharmacology, Brain Research and Frontiers in Neuropharmacology. From 2012 - 2015 Professor Finn served
as Director of the Galway Neuroscience Centre. Prof. Finn has published over 117 peer reviewed papers or book
chapters and is regularly invited to speak at national and international conferences.
Title: Reciprocal interactions between pain and negative affect: from proteins to pathways to patients
Abstract: Pain and affective state interact reciprocally, whereby the latter can both influence, and be influenced by,
the pain experience. We have used animal models to elucidate supraspinal neurochemical and receptor mechanisms
involved in (1) hyperalgesia associated with negative affect (anxiety/depression) and (2) fear-induced analgesia.
Wistar-Kyoto rats exhibit an anxiety- and depressive-like phenotype and also display hyperresponsivity to noxious
stimuli. These effects are associated with alterations in levels of endogenous cannabinoids (endocannabinoids) and
related N-acylethanolamines and altered expression of their receptor targets or metabolizing enzymes in key brain
regions regulating pain and affect. Pharmacological blockade of the CB1 receptor exacerbates hyperalgesia to
persistent inflammatory pain in Wistar-Kyoto rats, while pharmacological blockade of endocannabinoid degradation
attenuates hyperalgesia. Additional data suggest an important role for the endocannabinoid system in the
periaqueductal grey and rostral ventromedial medulla in regulating hyperalgesia in the Wistar-Kyoto model of
hyperalgesia associated with negative affective state. Our most recent results also suggest an important role for TRPV1
and PPARg in the periaqueductal grey in the Wistar-Kyoto model. Further evidence that deficits in the functionality of
the descending inhibitory pain pathway likely underlie the hyperalgesic phenotype of Wistar-Kyoto rats comes from
our recent data suggesting that these rats exhibit impaired expression of fear-induced analgesia. Interestingly, we
have also shown that induction of neuropathic pain in the Wistar-Kyoto rat (L5 spinal nerve ligation) is associated with
significantly increased anxiety- and depressive-like behaviour compared with Sprague-Dawley counterparts, results
which may be due, at least in part, to deficits in endocannabinoid signalling. This result maps onto clinical data that
we and others have generated indicating increased anxiety and depression in neuropathic pain patients. Our work
also points to a role for non-CB1 receptor targets of endocannabinoids and N-acylethanolamines in the affective
dimension of pain, particularly in higher brain centres including the medial prefrontal cortex. These targets include
peroxisome proliferator activated receptors (PPARs) and GPR55. Finally, using the place escape avoidance paradigm
we have generated evidence for an affective component associated with our recently developed novel rat model of
post-operative pain associated with inguinal hernia repair and we are elucidating the role of the endocannabinoid
system in the affective dimension of post-operative pain in both rodents and humans. Increased understanding of the
neurochemical and receptor mechanisms underpinning pain-affect interactions may facilitate identification of novel
therapeutic targets for the treatment of pain, affective disorders, and their co-morbidity.
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PROF. MELANIE KELLY
Professor of Pharmacology & Ophthalmology
Executive Director, International Cannabinoid Research Society
Dalhousie University
Canada
Email: melanie.kelly@dal.ca

Biosketch: My primary research expertise is in translational pharmacology and drug discovery. Current research
in my laboratory covers the pharmacology of the endocannabinoid system and lipid signaling and the role of
receptor dimerization and allostery and bias in cannabinoid receptor signaling. My laboratory has experience
working with both in vitro and in vivo models of central nervous system, vascular and ocular disease including:
models of corneal neuropathic pain, uveitis and endotoxemia, optic nerve injury, glaucoma and vascular
occlusive disease. Research findings in the laboratory are being translated into novel cannabinoid therapeutics.
I have extensive teaching experience in the area of pharmacology and drug discovery and have participated and
developed curriculum in medicine and pharmacy at undergraduate and graduate levels as well as content for
continuing medical education and postgraduate professional education. I contribute as an expert consultant to
industry with regard to drug development in the cannabis/cannabinoid space and in the development of
scientific material for public dissemination and knowledge translation.
Title: Allosteric modulation of cannabinoid 1 receptor as a therapeutic strategy for corneal pain. Authors:
Melanie Kelly, Dinesh Thapa, Thomas Toguri, Elizabeth Cairns, Eileen Denovan-Wright, Ganesh Thakur
Abstract: Corneal injury and inflammation, cumulating in corneal neuropathic pain (CNP), involves a
dysfunctional corneal pain system. CNP resulting from ocular surface trauma and disease is associated with
spontaneous dysesthesias, allodynia and hyperalgesia. Current therapies for CNP rely on pharmacological
approaches that have proven inadequate in treating neuropathic pain. Drugs targeting the endocannabinoid
system, specifically cannabinoid 1 (CB1) and cannabinoid 2 (CB2) receptors, have shown utility in both
experimental and clinical treatment of neuropathic pain. In the cornea, CB1 is a promising target for the
treatment of corneal hyperalgesia and CNP; CB1 is highly expressed in corneal tissue and activation of CB1 is antinociceptive. However, drugs targeting CB1R suffer from side-effects namely, tolerance and behavioral effects,
including sedation. Our laboratory is using in vitro heterologous expression systems to identify allosteric and
biased ligands that act at the CB1R (1) and may be suitable for use in CNP and ocular surface disease. We have
found that that allosteric ligands that are agonists or biased agonists at CB 1R are anti-nociceptive and antiinflammatory in models of chemical injury-induced corneal hyperalgesia. Furthermore, ligands that bind to CB1R
allosteric sites and act as positive allosteric modulators (lack intrinsic efficacy), are also anti-nociceptive in
experimental corneal hyperalgesia when administered with doses of orthosteric cannabinoid receptor agonists
that on their own are subthreshold for analgesia. Our research indicates utility for the use of CB1R allosteric
ligands to enhance cannabinoid receptor function with the promise of reduced side effects. Allosteric
cannabinoid receptor ligands could offer a novel approach for treating corneal pain with an improved safety and
drug profile. References: (1): Laprairie RB, Kulkarni PM, Deschamps JR, Kelly ME, Janero DR, Cascio MG,
Stevenson LA, Pertwee RG, Kenakin TP, Denovan-Wright EM, Thakur GA. Enantiospecific Allosteric Modulation
of Cannabinoid 1 Receptor. ACS Chem Neurosci. 2017 Feb 7.
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Session 1, Oral 1 (also Poster Session I, Poster 1)
MICRORNAS IN THE BED NUCLEUS STRIA TERMINALIS AS MEDIATORS OF STRESS RESILIENCE
Anand Gururajan1, Joshua Lyte2, Ana Paula Ventura-Silva2, Gerard Moloney1, Ted G Dinan2,3 and John
F Cryan1,3. 1Department of Anatomy & Neuroscience 2APC Microbiome Institute 3Department of
Psychiatry & Neurobehavioural Science, University College Cork.
Chronic stress is a major risk factor for the onset of various psychopathologies. However, not all
individuals who are exposed to stress develop symptomatology. Various neuromolecular mediators
of stress resilience have been identified including microRNAs which regulate gene-expression at the
post-transcriptional level. Several key corticolimbic structures have been implicated as regulators of
the stress response.Their effects on the hypothalamic pituitary adrenal axis are via subthalamic relay
structures such as the bed nucleus stria terminalis (BNST). Thus the BNST is centrally placed to ‘finetune’ the stress response and may play a role in determining whether an individual is stress resilient
or stress susceptible. The aim of our study was to identify BNST microRNAs which correlate with
behavioural and physiological readouts of stress resilience and stress susceptibility. Male C57Bl/6
mice were subjected to chronic psychosocial defeat stress after which they were tested for social
avoidance behaviour. RNA was extracted from dissected brain regions and analysed by qPCR or in the
case of the BNST by RNA-seq. Stress resilient mice displayed less social avoidance behaviour than
stress susceptible mice. There were alterations in expression of stress-related genes in several brain
structures. RNA-seq analysis of the BNST was assessed to investigate differential expression of
microRNAs between groups. Consistent with recent literature, we have shown that stress resilience
is defined by a complex molecular profile which spans central and peripheral compartments. Our
RNA-Seq data potentially reveals a novel role for the BNST as a structure involved in neuroadaptative
processes facilitating the development of stress resilience.
Session 1, Oral 2 (also Poster Session I, Poster 2)
THE ANTIDEPRESSANT EFFECT OF FLUOXETINE IS MEDIATED BY SPECIFIC SUB-REGIONS OF THE
LONGITUDINAL AXIS OF THE HIPPOCAMPUS
Brunno R. Levone, John F. Cryan, Olivia F. O'Leary. Department of Anatomy and Neuroscience,
University College Cork Alimentary Pharmabiotic Centre, University College Cork
The hippocampus is a key structure involved in cognitive functions, anxiety, and response to stress
and antidepressant treatment. How the hippocampus plays such diverse roles is not yet understood.
However, accumulating evidence suggests that the hippocampus is functionally segregated along its
longitudinal axis, whereby the dorsal hippocampus (dHi) plays a predominant role in spatial learning
and memory, while the ventral hippocampus (vHi) plays a predominant role in the regulation of
anxiety and stress. Recent gene expression studies suggest that the area between the dHi and the vHi,
the intermediate hippocampus (iHi), may also be functionally independent, but few studies have
interrogated its function. The aim of this study was to determine the roles of dHi, iHi and vHi in the
anxiolytic and antidepressant behavioural effects of fluoxetine. Ibotenic acid-induced lesions of these
sub-regions were made in mice and their behavioural responses to fluoxetine treatment were
examined. dHi lesions did not impact any antidepressant or anxiolytic responses of fluoxetine. In
contrast, vHi lesions prevented the acute antidepressant effects of fluoxetine in the tail suspension
test. In the novelty-induced hypophagia test, the anxiolytic effects of fluoxetine were also prevented
in vHi-lesioned mice and attenuated in iHi-lesioned mice. Interestingly, in the forced swim test, the
chronic antidepressant effects of fluoxetine were prevented only in iHi-lesioned animals. Taken
together, the vHi and the iHi, but not the dHi, mediate the antidepressant and anxiolytic effects of the
antidepressant fluoxetine and thus these hippocampal sub-regions are poised to be key targets for
antidepressant drug discovery.
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Session 1, Oral 3 (also Poster Session I, Poster 3)
METHYLOME PROFILING OF YOUNG ADULTS WITH DEPRESSION SUPPORTS LINK WITH IMMUNE
RESPONSE.
C. R. Lapsley1, R. Irwin2, M. McLafferty3, S.J. Thursby2, A. J. Bjourson1, S. M. O'Neill3, C.P Walsh2, E. K.
Murray1. 1Northern Ireland Centre for Stratified Medicine; 2Biomedical Sciences Research Institute,
Ulster University, United Kingdom; 3School of Psychology, Ulster University, Magee Campus, Derry,
United Kingdom.
Depression is a severe and heterogeneous condition characterised by low mood, anhedonia, cognitive
impairments, and in severe cases suicidal behaviour. The pathophysiology of depression and risk
factors for suicide are poorly understood, highlighting the urgent need for biomarkers that could be
used to assist in diagnosis and identify individuals at risk. Genetic and environmental factors have
been linked to increased risk for depression and suicide and their interaction may lead to development
of mental illness. The aim of this study was to compare the DNA methylome of individuals with
depression and matched controls to determine differences in methylation associated with the
disorder DNA was extracted from saliva samples from cases of severe depression with comorbid lifetime self-harm and suicide attempt, and age and gender matched controls (n=32; 16 cases and 16
controls). DNA was prepared and quantified using the Illumina Infinium Methylation EPIC Kit, and data
processed using the RnBeads pipeline in the R statistical and programming environment. Principal
component analysis shows separation of depressed and healthy individuals in the female group,
suggesting differences in methylation between participants with depression and those without. Gene
ontology analysis of the promoters showing largest change in methylation from this group indicated
highly significant enrichment for immune response. A selection of the affected CpG were verified
experimentally by pyrosequencing. Depression is associated with significant effects on DNA
methylation, and the genes most affected are related to immune function in females, consistent with
the accumulating evidence supporting a relationship between inflammation and depression.
Session 1, Oral 4 (also Poster Session I, Poster 4)
MATERNAL DEPRESSION DURING PREGNANCY: IMPLICATIONS FOR BABY EPIGENETIC SIGNATURE
AND STRESS RESPONSE SYSTEM.
Chloe Farrell, Niamh O'Leary, Chaitra Jairaj, Kelly Doolin, Linda Booij, Zsofia Nemoda, Veronica
O'Keane. Trinity College Institute of Neuroscience, Concordia University, Semmelweis University.
Depression has consistently been associated with alterations in HPA axis activity and exposure to
maternal depression has been associated with impaired emotional development of the offspring
during childhood and increased rates of psychiatric disorder later in life. It is not fully understood how
exposure to maternal depression during pregnancy “programmes” the baby’s HPA axis. Epigenetics
provide a promising possible mechanism to explain this. In relation to alterations in HPA axis activity,
the most extensively investigated epigenetic modifications is DNA methylation of the glucocorticoid
receptor gene exon 1F promoter (NR3C1F). Aims: Assess NR3C1F DNA methylation in babies born to
women suffering with depression during pregnancy and investigate impact that DNA methylation has
on baby cortisol concentrations and cortisol reactivity. 12 depressed and 17 control pregnant women
were recruited at 20-30 weeks gestation. At recruitment women provided a saliva sample for cortisol
analysis. At six months postpartum, mother-baby dyads had saliva samples collected on the same day
for cortisol and NR3C1F methylation analysis. Findings: Babies born to women who were depressed
during pregnancy had significantly increased DNA methylation at NR3C1F CG35 and methylation at
this site was positively correlated with maternal depression, stress and childhood trauma scores. A
strong negative correlation between baby DNA methylation at NR3C1F CG35 and baby cortisol
reactivity measurements at six months postpartum. This study gives strong evidence to support that
baby methylation at NR3C1F is related to prenatal maternal mood. Furthermore, the findings suggest
that the degree of methylation is related to baby cortisol stress responses.
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Session 1, Oral 5 (also Poster Session I, Poster 5)
APPLYING COMPUTATIONAL NETWORK ANALYSIS TECHNIQUES TO IDENTIFY CRITICAL BIOMARKER
AND TARGET PROTEINS IN PSYCHIATRIC DISORDERS: A STUDY IN BURNING MOUTH SYNDROME
G. Scardoni1, G. Tosadori1, C.W. McDonnell2, D.N. O’Driscoll2,3, J.A. Prenderville2, J.P. McKenna4, C.
McCreary4, A. Barry5, K.D. O’Halloran5, J.A. Prenderville2, E.J. Downer3, M. Bianchi2. 1Center for
Biomedical Computing, University of Verona, Verona, Italy 2Transpharmation Ireland Ltd., Trinity
College Institute of Neuroscience, Trinity College Dublin 3Discipline of Physiology, School of Medicine,
Trinity Biomedical Sciences Institute, Trinity College Dublin 4Cork University Dental School and Hospital,
University College Cork 5Department of Physiology, University College Cork.
A computational method to identify potential biomarker and target proteins via integration of
experimental results and biological network analysis is here presented. Given a list of proteins we
show how to construct the corresponding protein-protein interaction (PPI) network. The network is
enriched with the expression levels obtained from a proteomic experiment and then analyzed using a
topological analysis including betweenness (the number of shortest paths crossing a node in a
network) and other centralities, computed using the Centiscape software running under the
Cytoscape platform. This gives a score for each protein depending both on the experimental results
and on the topological analysis of the network. We applied the analysis to the expression values of
circulating plasma cytokines and microtubular proteins in patients with Burning Mouth Syndrome
(n=20), a purported somatic symptom disorder characterized by comorbidity between orofacial pain
and mild to moderate depression, compared to healthy controls (n=20). The biological data showed
that plasma levels of IL-13 (cytokines) and Acetylated alpha-tubulin (microtubules) were significantly
increased (P<0.05) in BMS patients compared to control, treatment with antidepressant drugs rescued
such alteration. The computation analysis showed a PPI network integrating cytokines and
microtubules which identified HDAC-6 has the main linking protein between the two systems.
Moreover, betweenness centrality was increased in BMS patients compared to control, but recovered
in BMS patients treated. The analysis allows to identify the most important proteins regulating the
biological process as well as discovering analytical parameters sensitive to antidepressant treatment
in line with the biological data.
Session 2, Oral 1 (also Poster Session I, Poster 6)
THE EFFECT OF INFLAMMATORY CYTOKINES ON ASTROCYTES IN A HUMAN INDUCED PLURIPOTENT
STEM CELL (hiPSC)-DERIVED IN VITRO MODEL OF NEURODEGENERATION
Sarah McComish, Maeve Caldwell. Department of Physiology, Trinity College Dublin
Emerging evidence supports a neuro-injurious role of astrocytes in neurodegeneration, with Liddelow
and colleagues classifying reactive astrocytes as inflammatory or protective, similar to previous
classification of macrophages/microglia. Following this, we aimed to examine this classification in
human cells. iPS cells may be derived from human somatic cells and subsequently patterned into
numerous cell types. The ability to derive astrocytes and neurons from iPS cells provides a useful in
vitro model of CNS disorders. Human iPS cells were patterned towards a neural fate using SB431542,
LDN193189, SHHC24II and CHIR99021. Neural progenitors were matured using DAPT and cAMP
dibutyryl to derive mature neurons. Alternatively astrocytes were derived following a protocol
developed by Serio and colleagues using epidermal growth and human leukemia inhibitory factors to
produce mature astrocytes after 90 days. Astrocytes were treated (IL-1α, TNFα and C1q) to induce
reactivity and the effect of FGF2 on reactivity was examined. Stimulation with cytokines resulted in
increased astrocyte reactivity indicated by increased GFAP expression and IL-6 secretion. qPCR
analysis of the genes ptx3, amigo2 and gvinp1 indicated a trend towards reactivity following treatment
with cytokines and a potential for FGF2 to reduce this reactivity. ACM from reactive astrocytes
diminishes neuronal health indicated by increased γH2AX+ cells in treated cultures. FGF2 tends to
reduce this toxic effect with a reduction in γH2AX+ cells treated with ACM from astrocytes stimulated
with cytokines and FGF2. The ability to produce reactive astrocytes in vitro in human cell lines provides
a powerful model for researching disorders of the CNS.
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Session 2, Oral 2 (also Poster Session I, Poster 7)
MECHANISMS BY WHICH PINK1 REGULATES THE ACTIVATION OF PI3-KINASE/AKT SURVIVAL
SIGNALLING – EXPOSING NOVEL TARGETS FOR THE TREATMENT OF PARKINSON’S DISEASE.
Rachel M. Furlong1,2, Andrew Lindsay1, Aideen M. Sullivan2, Cora O'Neill1. 1School of Biochemistry and
Cell Biology, University College Cork 2.Department of Anatomy and Neuroscience, University College
Cork.
Aberrant activity of PI3-kinase/Akt signalling is strongly implicated in Parkinson's disease(PD)
neurodegeneration. Akt activation is reduced in the PD brain and many PD-causing genes, including
PINK1(PTEN-induced putative kinase-1), reduce Akt signalling. The aims of this project were to
delineate the mechanisms by which PINK1 regulates Akt activity, which are currently unclear. Here we
show that PINK1 deletion significantly decreased Akt activity by reducing phosphorylation at both of
the activating Akt phosphorylation sites, Akt-Ser473 and Akt-Thr308, with no impact on total Akt or
Akt1,2,3 isoform levels. Akt activity in PINK1-/- mouse embryonic fibroblasts was restored by
overexpression of human PINK1 and was partially PINK1 kinase-dependent. Overexpression of human
PINK1 constitutively activated Akt at both phosphorylation sites, in the absence of growth factors,
where phosphorylation of downstream signalling molecules GSK3B and FOXO3a was also observed.
Mechanistically, these results pinpoint PINK1 activation of Akt to be upstream of Akt phosphorylation,
as neither PTEN, the major negative regulator of Akt, nor PDK-1 and RICTOR (Akt Thr308 and Ser473kinases) are affected by PINK1 expression. Further results show for the first time that PINK1 regulates
the phosphorylation and activation of PI3-kinase, colocalises with its product
PIP3(phosphatidylinositol(3,4,5)-trisphosphate), the essential lipid activator of Akt, and regulates its
localisation and trafficking, which is significantly impaired upon PINK1 deletion, with PINK1 kinasedependency. Together, our findings indicate that PINK1 is a primary activator of Akt via modulation of
PI3-kinase and PIP3, highlighting novel components of PINK1-Akt signalling that increase
understanding of PD and expose potential targets for its treatment.
Session 2, Oral 3 (also Poster Session I, Poster 8)
ZEB2 IS A NOVEL TARGET FOR NEUROREGENERATION STRATEGIES IN PARKINSON'S DISEASE.
Shane V. Hegarty1,2, Sean L. Wyatt3, Elke Stappers4,5, Danny Huylebroeck4,5, Aideen M. Sullivan1,6*,
Gerard W. O’Keeffe1,6,7*. 1Department of Anatomy & Neuroscience, University College Cork.
2
Department of Clinical Therapies, University of Limerick. 3Division of Molecular Biosciences, School of
Biosciences, Cardiff University, Wales. 4Department of Development and Regeneration, Laboratory of
Molecular Biology Celgen, KU Leuven, Belgium. 5Department of Cell Biology, Erasmus University
Medical Center, Rotterdam, The Netherlands. 6APC Microbiome Institute, UCC. 7The INFANT Centre,
CUMH, Cork. *These authors contributed equally.
Midbrain dopaminergic (mDA) neurons that project to striatum progressively degenerate to cause
Parkinson’s disease (PD). Neurotrophic factors (NTFs) have potential to protect or regenerate
nigrostriatal DA neuronal innervation in PD. However, limitations employing NTF ligands in PD brain
impedes their clinical effectiveness. Targeting downstream intracellular molecules which regulate
mDA neurotrophic effects may be a more effective strategy for NTF therapy. To identify such targets,
we investigated intracellular molecules regulating DA neurotrophic effects of bone morphogenetic
protein (BMP)-Smad signalling. Zeb2 transcription factor negatively regulates Smad signalling during
CNS/PNS development. We found that siRNA-mediated knockdown of Zeb2 significantly increased
neurite growth in SH-SY5Y cells and embryonic mDA neurons, human mDA neuronal models.
Knockdown of CtBP1, a key component of Zeb2 transcriptional repressor complex, also induced
significant neuronal growth. BMP receptor activation and Smad transcriptional regulation were both
required for neurite growth-promoting effects induced by Zeb2 knockdown, suggesting that BMPRSmad signalling induces growth in absence of Zeb2-mediated repression. Indeed, Zeb2 overexpression
repressed BMP-Smad-induced neurite growth in these neurons. Furthermore, Zeb2 expression
decreased during DA neuronal outgrowth in embryonic VM in vivo, when BMP/BMPR expression
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increased. Finally, we found that there was DA hyperinnervation of the striatum, without an effect on
numbers of mDA neurons, in conditional Zeb2 knockout mice. In conclusion, this research shows that
Zeb2 cell-autonomously represses neurotrophic effects of BMP-Smad signalling to limit mDA neuronal
growth and striatal innervation. Furthermore, targeted inhibition of Zeb2 mimics mDA neurotrophic
effects of BMP-Smad signalling, and may thus be a viable neuroregenerative strategy for PD.
Session 2, Oral 4 (also Poster Session I, Poster 9)
A GDNF-FUNCTIONALISED BIOMATERIAL MATRIX FOR THE DELIVERY OF PRIMARY DOPAMINERGIC
NEURONS.
Niamh Moriarty1, Abhay Pandit2, Eilís Dowd1. 1Pharmacology & Therapeutics, and 2CÚRAM Centre for
Research in Medical Devices, National University of Ireland, Galway.
The use of primary dopaminergic neurons for neural transplantation has not yet reached a level to
justify its use as a routine therapeutic procedure, largely due to limitations in cell survival, with only
~5% of cells surviving the transplantation process. Injectable biomaterial scaffolds have the potential
to improve graft survival and function by providing a physical substrate into which pro-survival factors
can be complexed. Therefore, this study aims to determine the effect of a GDNF-loaded collagen
hydrogel on the functionality of primary dopaminergic neurons implanted into the striatum of the 6hydroxydopamine-lesioned rat. Rats were given a unilateral intra-MFB 6-hydroxydopamine lesion
prior to transplantation. Two weeks later, a single cell suspension was derived from the Ventral
Mesencephalon (VM) of E14 rat embryos, encapsulated in the hydrogel or control transplantation
media with or without GDNF (1000ng), and transplanted into the lesioned striatum (400,000 cells/rat).
Functional recovery was assessed at three week intervals post-transplantation for 12 weeks using
amphetamine-induced rotations. In line with expectations, we found that the VM transplant reduced
amphetamine-induced rotations in all grafted groups. However, the group in which the VM cells were
encapsulated in the GDNF-loaded hydrogel showed a significantly greater level of recovery. Postmortem analysis shows that the delivery of VM cells in a GDNF-loaded hydrogel significantly reduced
the host immune response to the transplanted graft, increased the number of surviving dopaminergic
neurons by five-fold and the volume of striatal re-innervation by three-fold. In conclusion, this study
provides further evidence of the potential of biomaterials as matrices for cell transplantation into the
brain. This research was funded through a postgraduate scholarship from the Irish Research Council
to Ms. Niamh Moriarty and Science Foundation Ireland (11/RFP/NES/3183).
Session 2, Oral 5 (also Poster Session I, Poster 10)
INVESTIGATION OF MITOCHONDRIAL RESPIRATORY DYSFUNCTION IN ALZHEIMER’S DISEASE:
RESULTS FROM THE CeBioND (CELLULAR BIOENERGETICS IN NEURODEGENERATIVE DISEASES)
CONSORTIUM
Niamh M. C. Connolly, Pierre Theurey, Catarina Pinho, Alvin Joselin, Anna Gioran, Daniele Bano, David
Park, Maria Ankarcrona, Paola Pizzo, Jochen H. M. Prehn. 1Centre for Systems Medicine, Royal College
of Surgeons in Ireland. 2Dept. of Biomedical Sciences, University of Padua, Padua, Italy. 3Dept. of
Neurobiology, Care Sciences and Society NVS, Karolinska Institutet, Sweden 4Brain and Mind Institute,
University of Ottawa, Ottawa, Canada 5German Center for Neurodegenerative Diseases DZNE, Bonn,
Germany
It is not yet known whether mitochondrial bioenergetic dysfunction, implicated in several
neurodegenerative diseases, is sufficient to trigger neurodegeneration, or whether it constitutes an
additional risk factor. The interdisciplinary, multi-lab consortium, ‘Cellular Bioenergetics in
Neurodegenerative Diseases’ (CeBioND; cebiond.org), combines systems modelling with in vitro
experiments in cellular models of Alzheimer’s, Parkinson’s and Huntington’s Disease, to holistically
investigate the impact of neurodegenerative defects on mitochondrial bioenergetic output. We first
calibrated a flux-based computational model of the mitochondrial respiratory chain to in vitro live
imaging and Seahorse experiments in wild-type primary cortical neurons. Next, experiments in
primary neurons from a transgenic mouse model of Alzheimer’s Disease (TG B6.PS2APP)
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demonstrated that transgenic neurons had reduced baseline NAD(P)H, reduced respiratory capacity,
and increased sensitivity to Complex III inhibition. Interestingly, the model predicted that these data
could be closely resembled by impairments in the TCA cycle machinery, or in Complex III function. The
model also predicted decreased mitochondrial NAD(P)H in response to increased energy demand. This
NAD(P)H response was predicted to be reduced by a Complex III impairment, but increased by a TCA
cycle impairment, thereby suggesting an experiment to distinguish the primary defect contributing to
the cellular phenotype. To validate these predictions, we are performing NAD(P)H fluorescence
lifetime imaging (FLIM) to measure free and protein-bound NAD(P)H in the mitochondria and cytosol.
The unique interdisciplinary CeBioND consortium demonstrates the powerful utility of computational
modelling, when combined with carefully designed experimental approaches, to interpret complex
and multi-level experimental data, develop hypotheses and guide experimental design.
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Session 3, Oral 1 (also Poster Session II, Poster 1)
A COMPARATIVE STUDY OF SEGMENTATION TECHNIQUES FOR THE QUANTIFICATION OF BRAIN
SUBCORTICAL VOLUME
Theophilus N. Akudjedu1, Leila Nabulsi1, Migle Makelyte1,2, Sarah Hehir1, Cathy Scanlon1, Helen Casey1,
Srinath Ambati1, Joanne Kenney1, Stefani O’Donoghue1, Emma McDermott1, Liam Kilmartin2, Peter
Dockery3, Colm McDonald1, Brian Hallahan1, Dara M. Cannon1. 1Centre for Neuroimaging & Cognitive
Genomics NICOG, Clinical Neuroimaging Laboratory, NCBES Galway Neuroscience Centre, Psychiatry
& Anatomy, National University of Ireland Galway. 2College of Engineering and Informatics, National
University of Ireland Galway.
Introduction: Segmentation of brain regions can be undertaken using magnetic resonance imaging
(MRI) techniques of which manual tracing is considered the gold standard. However, given its resource
burden, various other techniques at different levels of automation have been utilised. To date, there
is limited research comparing the accuracy of these techniques at segmenting the brain within a large
sample. Methods: Consequently, this study compared the accuracy of fully automated (FSLFIRST
v.5.0.4), semi–automated (FreeSurfer v.5.1) and stereological (Measure®) segmentation techniques
against manual tracing (ITK-SNAP v.1.8) at delineating the bilateral volumes of the caudate nucleus
(easy-to-segment) and hippocampus (difficult-to-segment) in 281 T1-weighted MR images obtained
from patients (n=177) and healthy controls (n=104). Statistical analysis for the comparison included
bias estimations, the Pearson’s (r) and intra-class correlations (ICC). Results: The caudate yielded high
correlations (0.77-0.86, all: p<0.001) and moderate ICC’s (0.28–0.49, all: p<0.001) with manual
segmentation for all the techniques. For the hippocampus, only stereology yielded high correlations
(0.52-0.55, all: p<0.001) and ICC (0.47-0.49, all: p<0.001) values. FSL-FIRST and FreeSurfer yielded poor
ICC (0.07-0.10, all: p<0.001) but moderate to high Pearson’s correlations (0.35-0.62: all: p<0.001)
relative to manual tracing. Discussion: Automated and stereology techniques have high accuracy when
delineating easy-to-segment structures such as the caudate. Although well correlated, only stereology
demonstrated good absolute agreement with the manual segmentation of a difficult-to-segment
structure, the hippocampus, in a large typical MRI dataset. Volumetric bias calculations corroborated
this findings.
Session 3, Oral 2 (also Poster Session II, Poster 2)
ROLE OF NRXN IN NEURODEVELOPMENTAL DISORDER: FROM STEM CELL TO CLINICAL PHENOTYPES
Sahar Avazzadeh, Katya McDonagh, Leo R Quinlan, Peter Dockery, Meng Li, Jackie Fitzgerald, Veronica
Mcinernery, Janusz Krawczyk, Tim O’Brien, Louise Gallagher, Sanbing Shen. 1Regenerative Medicine
Institute REMEDI, 2Physiology, 3Anatomy, NUI Galway, Ireland; 4Department of Psychiatry, Trinity
Institute of Neuroscience, Trinity College Dublin; 5Neuroscience and Mental Health Research Institute
University of Cardiff, 6HRB Clinical Research Facility, National University of Ireland Galway.
The pre-synaptic protein Neurexin1 (NRXN1) has been implicated in a number of neurodevelopmental
diseases including autism spectrum disorder (ASD), However, patient-derived disease models are
lacking. Induced pluripotent stem cells (iPSCs) have the potential to revolutionize human disease
modelling in vitro, targeting unmet clinical needs. We hypothesize that NRXN1 gene deletion may
dysregulate the balance of synaptic excitation and inhibition. Using skin biopsies from patients with
NRXN1 deletion and healthy donors, we converted fibroblasts into iPSCs by reprogramming. The iPSCs
were directed to cortical glutamatergic neurons using a dual SMAD inhibition method. Neuronal
progenitors from NRXN1 patients showed high expression of DCX at RNA level, a post mitotic neuronal
marker. This may suggest that NRXN1 mutation can enhance and promote differentiation. Mature
100-day old neurons were shown to express markers of neuronal maturity (MAP2) and synapses
(SYN1) at both the RNA and protein levels. Unexpectedly, our preliminary data from qRT-PCR revealed
an up-regulation of SHANK1 in 100-day neurons with NRXN1 deletion. We have carried out live cell
calcium imaging on 100-day neurons with Fluo-4AM, and neuronal networks displayed inherent
spontaneous firing activity. Additionally, increased calcium spiking was observed in response to
extracellular KCl and glutamate challenge. Our ongoing work will determine how elevated SHANK1
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expression may alter the excitatory and inhibitory balance in patient neurons by functional assays.
Transcriptome changes are currently under investigation to uncover molecular pathways associated
with ASD neurons. Further functional characterization will enhance our understanding of the disease
towards the development of screening assays for therapeutic intervention.
Session 3, Oral 3 (also Poster Session II, Poster 3)
THE COMPLEX ROLE OF MICRORNA-124 IN EPILEPSY IS MEDIATED VIA EPIGENETIC AND
INFLAMMATORY PATHWAYS
Gary P. Brennan, Deblina Dey, Yuncai Chen, Katelin Patterson, Eric Magnetta, Alicia Hall, Yu Tang Mei,
David C. Henshall, Tallie Z. Baram. Dept of Pediatrics, University of California, Irvine
Insult-provoked transformation of neuronal networks into epileptic ones involves multiple
mechanisms. Intervention studies have identified both dysregulated inflammatory pathways and
NRSF-mediated repression of crucial neuronal genes as contributors to epileptogenesis. However, it
remains unclear how epilepsy-provoking insults (e.g., prolonged seizures/status epilepticus) induce
both inflammation and NRSF and whether common regulatory mechanisms govern both pathways.
Identification of a common regulatory mechanism might represent an important therapeutic target to
prevent epileptogenesis. We examined miR-124 as a candidate dual regulator of NRSF and
inflammatory pathways. Status epilepticus (SE) induced by kainic acid led to reduced miR-124
expression via SIRT1—and, in turn, miR-124 repression allowed upregulation of NRSF. We tested
whether augmenting miR-124 using miR-124 mimics/agomirs after SE would abort epileptogenesis by
inhibiting both inflammation and aberrant NRSF expression. SE-sustaining animals developed epilepsy
as detected by 24-video EEG monitoring, but supplementing miR-124 did not modify epileptogenesis.
Examining this result further, we found that synthetic miR-124 not only effectively blocked NRSF
upregulation and rescued NRSF target genes, but also augmented microglia activation and
inflammatory cytokines. Thus, miR-124 attenuates epileptogenesis via NRSF while promoting epilepsy
via inflammation.
Session 3, Oral 4 (also Poster Session II, Poster 4)
LOCKED NUCLEIC ACID ANTAGOMIRS AS THERAPY FOR EPILEPSY
Cristina R. Reschke1, Massimo Rosso1, Vamshidhar R. Vangoor2, Gary P. Brennan1, Amaya SanzRodrigues1, Aasia Batool1, Luiz Fernando Almeida Silva1, Matthew Campbell3, Jeroen Pasterkamp2,
David C. Henshall1. 1Department of Physiology & Medical Physics, Royal College of Surgeons in Ireland,
2
Department of Translational Neuroscience, UMC Utrecht, Utrecht, The Netherlands 3Smurfit Institute
of Genetics, Lincoln Place Gate, Trinity College Dublin.
MicroRNAs are a family of small non protein coding RNAs that regulate gene expression. They play
important roles in the pathogenesis of epilepsy controlling processes that are dysregulated in
epileptogenesis, and have emerged as potential targets for epilepsy treatment. A key role has
emerged for miR134 with previous work showing silencing miR134 using intracerebroventricular
injections of antagomirs (Ant) potently suppressed evoked and spontaneous seizures. In order to
move this approach toward clinical translation we tested systemic delivery of these large
macromolecules, timing delivery to coincide with blood-brain barrier (BBB) opening. Status epilepticus
(SE) was induced in C57BL/6 adult mice by an intra-amygdala injection of kainic acid. BBB permeability
was assessed by dye injections and extravasation of serum protein into brain parenchyma, and
confirmed by 7T magnetic resonance imaging. Presence of Ant134 in the hippocampus was confirmed
by in situ hybridization. BBB permeability increased 2 h following SE and persisted for some time after.
Systemic injection of Ant134 at this time resulted in dramatically reduced numbers of epileptic
seizures up to 3 months after SE. This phenotype could be partly reversed by genetic knockdown of
Lim kinase1, a known target of miR134. Silencing miR134 is increasingly and consistently found to
produce anti-epileptogenic effects and these data indicate the option of systemic delivery which may
have wider clinical use. Preclinical development of Ant134 should now be considered.
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Session 3, Oral 5 (also Poster Session II, Poster 5)
POPULATION-BASED INVESTIGATION INTO DISTINCT BEHAVIOURAL PHENOTYPES IN
AMYOTROPHIC LATERAL SCLEROSIS: COGNITION, STAGING, AND SURVIVAL
Tom Burke, Marta Pinto-Grau, Katie Lonergan, Peter Bede, Maebhdh O'Sullivan, Mark Heverin, Alice
Vajda, Russell McLaughlin, Niall Pender, Orla Hardiman. Trinity College Dublin Beaumont Hospital,
Dublin
Objective: Amyotrophic Lateral Sclerosis (ALS) is a clinically heterogeneous neurodegenerative
disorder associated with cognitive and behavioural impairment. The primary aim of this study was to
identify behavioural sub-phenotypes in ALS using a custom designed behavioural assessment tool
(Beaumont Behavioural Inventory, BBI). Secondary aims were to a) investigate the predictive nature
of cognitive assessment on behavioural change, b) report the behavioural profile associated with the
C9orf72 expansion, c) categorise behavioural change through disease staging, and d) to investigate
the relationship between cross-sectional behavioural classification and survival. Methods: A crosssectional population-based research design was applied to examine behavioural data from ALS
patients (n=317) and healthy controls (n=66). Patients were screened for the C9orf72 repeat
expansion. A sub-cohort of ALS patients completed an extensive cognitive assessment battery (n=65),
to investigate predictors of behaviour change. Principal component analysis (PCA) determined factors
associated with altered behaviour. Survival data were extracted from the Irish ALS register. Results:
No behavioural changes were reported in 180 patients (57%); 95 patients had Mild-Moderate
behavioural change (30%); 42 patients met the cut-off for Clinically Severe Behavioural Change (13%),
suggestive of a bvFTD diagnosis. The most frequently endorsed behaviours in ALS were reduced
concern for hygiene (36.8%), irritability (36.2%), new unusual habits (33.4%), and increased apathy
(31.1%). Five independent factors were identified through factor analysis. Social cognitive
performance was predictive of behaviour change (p=.031), yielding an R2=.188. Interpretation: These
data imply the presence of distinct sub-phenotypes of behavioural change in ALS most likely reflect
subcategories of extra-motor network disruption.
Session 4, Oral 1 (also Poster Session II, Poster 6)
EVIDENCE FOR HYPORESPONSIVITY TO MORPHINE IN THE WISTAR-KYOTO RAT MODEL OF
HYPERALGESIA ASSOCIATED WITH NEGATIVE AFFECTIVE STATE
Mehnaz Ferdousi1,3, Patricia Calcagno1,2,3, Morgane Clarke1,2,3, David Eyerman4, Connie Sanchez4, John
Kelly1,3, Michelle Roche2,3, David Finn1,3. 1Pharmacology and Therapeutics, 2Physiology, School of
Medicine, 3Centre for Pain Research and Galway Neuroscience Centre, NCBES, NUI Galway; 4Alkermes
Inc., Waltham, Massachusetts, USA
Background and aim: The role of the endogenous opioid system in pain-negative affect interactions
and the influence of genetic background is poorly understood. We compared the effects of morphine
(MOR agonist) and cyprodime (MOR antagonist) on behavioural responding to noxious stimuli in
Wistar-Kyoto (WKY) rats, a genetic model of negative affect and associated hyperalgesia, versus
Sprague-Dawley (SD) rats. Methods: Adult male SD and WKY rats were allocated to groups across three
experiments using within-subjects design. Experiments 1 and 2 investigated effects of morphine(0.57.5mg/kg), or morphine(2mg/kg) and cyprodime(0.3 or 1mg/kg), respectively, in hot plate, elevated
plus maze (EPM), open-field (OF), and forced-swim tests (FST). Experiment 3 investigated effects of
morphine(0.5 or 2mg/kg) and cyprodime(0.3mg/kg) in the formalin test. Results: In the hot plate test
(Experiment 1), the minimal effective morphine dose was 2 and 0.5mg/kg in WKY and SD rats,
respectively. In Experiment 2, morphine produced a sustained antinociceptive effect in SD, but not
WKY, rats, which was attenuated by cyprodime. WKY-vehicle rats exhibited reduced distance moved
in EPM and OF, reduced entries into the OF centre zone and higher immobility in FST, versus SD
counterparts. In Experiment 3, morphine reduced formalin-evoked nociceptive behaviour in SD, but
not in WKY, an effect attenuated by cyprodime. LC-MS/MS revealed no difference in plasma morphine
levels between strains. Conclusions: These data indicate hyporesponsivity to morphine in WKY rats,
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versus SD counterparts, in tests of thermal and inflammatory pain, suggesting altered expression
and/or functionality of MOR may underlie the WKY phenotype.
Session 4, Oral 2 (also Poster Session II, Poster 7)
PRIMING OF ADULT RAT INCISION PAIN: SEX-DEPENDENT PREVENTION BY NEONATAL MICROGLIAL
INHIBITION
Orla Moriarty, Yushan Tu, Michael W. Salter, Simon Beggs, Suellen M. Walker. University College
London and UCL Institute of Child Health, London, United Kingdom; The Hospital for Sick Children,
Toronto, Ontario, Canada
Pain during critical neonatal periods is associated with long-term functional consequences. In rodents,
adult incision-related hyperalgesia is enhanced following neonatal incision, with associated increases
in spinal microglial reactivity. As adult neuroimmune responses are sexually dimorphic, we
investigated effects of microglial inhibition with minocycline at the time of neonatal injury, and
evaluated sex-dependent outcomes on adult re-incision hyperalgesia. We also investigated the
somatotopy of neonatal incision-induced hyperalgesia. Male and female neonatal rats underwent
plantar hindpaw incision with perioperative saline or minocycline treatment. Following re-incision of
the same hindpaw in adulthood, spinal reflex sensitivity was evaluated (thermal/mechanical
withdrawal thresholds, electromyography). Acute microglial reactivity (Iba1) and cell death (FluoroJade C) were assessed in neonatal spinal cord. To investigate the distribution of re-incision
hyperalgesia, rat pups underwent neonatal incision at different anatomical sites. As adults, all rats
underwent left hindpaw incision, and reflex sensitivity was evaluated. Mechanical hyperalgesia was
enhanced in rats with prior neonatal incision. Perioperative neonatal minocycline attenuated this
repeat incision-induced increase in male but not female rats. The same pattern was evident for
thermal hyperalgesia and electromyographic responses. Minocycline did not affect basal or incisioninduced increases in cell death in the spinal cord in either sex, but tended to attenuate the increased
spinal microglial reactivity following neonatal incision in males. Enhanced hyperalgesia following adult
incision varied with location of neonatal incision, being greatest when at the same site. Our results
extend previous findings of sexually dimorphic microglia-neuronal signalling. Neonatal minocycline
treatment modulates adult injury response in male but not female rats.
Session 4, Oral 3 (also Poster Session II, Poster 8
CELLULAR AND GLYCOMIC FACILITATORS OF REGENERATION IN A XENOPUS LAEVIS MODEL OF
SPINAL CORD INJURY
Rachel Ronan, Aniket Kshirsagar, Ana Lúcia Rebelo, Michelle Kilcoyne, Gerhard Schlosser, Abhay
Pandit, Siobhan McMahon. CURAM, Anatomy, Glycoscience, Zoology, National University of Ireland,
Galway
Currently there is no successful treatment for spinal cord injury (SCI) in the clinic. Pre-clinically
biomaterial strategies are promising but further improvement will be required. To design an
appropriate therapeutic we first aim to understand how regeneration occurs naturally. Here we
compare the response to SCI in regenerating and non-regenerating Xenopus laevis by examination of
cellular and molecular (glycosylation) responses. Changes in N-glycosylation have been reported with
traumatic brain injury but never investigated in relation to SCI. SCI was modelled by complete
transection of the cord, in sham controls the cord was exposed but undamaged. Immunohistochemical
and lectin histochemical analyses were carried out at a number of time-points up to 10 days post injury
(dpi), to establish the timeline of neuronal regrowth, the astroglial and microglial responses and the
glycosylation response in both regenerating and non-regenerating stages. In tadpoles recovery was
complete at 10 dpi. Maximal growth response in regenerating tadpole Xenopus was at 1 and 7 dpi. At
these time-points the glial response differed between regenerating tadpoles and non-regenerating
froglets: astrocyte area was reduced in tadpole but elevated in froglet, and astrocyte morphology
differed at 7 dpi. Microglia were more abundant in regenerating tadpole. Distinct changes in
glycosylation were seen with the response to injury comparing regenerative and non-regenerative
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phases. Many glycosylated cells were identified as being microglia or macrophages. In conclusion,
successful regeneration in tadpole Xenopus occurs within 10 days and is facilitated by astroglial,
microglial and glycomic responses which are distinct from those in non-regenerating froglet Xenopus.
Session 4, Oral 4 (also Poster Session II, Poster 9)
MATERNAL IMMUNE ACTIVATION AFFECTS CELL POPULATIONS AND DEVELOPMENTAL PROCESSES
IN THE RODENT SPINAL CORD IN A TEMPORALLY AND SPATIALLY DEPENDENT MANNER
Rebecca C Anderson, Tara Foley, Jason Radford, Joanna Allardyce, Sophie O' Halloran, Gerard W
O'Keeffe, Kieran W McDermott. University of Limerick University College Cork
Studies suggest that maternal immune activation (MIA) during pregnancy may be implicated in
development of neurological disorders with timing of immune challenge and spatial differences
playing an important role. The development of the spinal cord (SC) is well-characterised and here we
investigate how MIA may affect its development. The effect of MIA on oligodendrocytes, microglia,
and reelin expression in the SC has been investigated. Time-mated dams received an intraperitoneal
injection of 100µg/kg lipopolysaccharide (LPS) or Saline on embryonic day (E)12 or 16. Embryos were
harvested 5hr post-injection, or delivered and sacrificed at postnatal day (P)14. Offspring were fixed,
frozen whole or following SC dissection, cryosectioned and immunostained with Olig2, Iba-1 and
reelin. At E12, Olig2+ and Iba-1+ counts were unchanged 5hr post-LPS injection but Olig2+ cells were
decreased in the ventral grey matter of the rostral SC at P14 . Iba-1+ counts were unchanged at P14.
At E16, Olig2+ and Iba-1+ cells decreased in grey and white matter 5 hours post-LPS. Preliminary
evidence suggests that reelin expression following MIA at E12 is unchanged at 5hrs and P14 but at
E16 reelin expression is decreased 5hrs after MIA. These findings suggest MIA affects development in
the SC in a temporally and spatially precise manner. At E12 MIA does not appear to affect olig2+
progenitors acutely but does affect them at P14. In contrast, at E16 MIA affects all the markers
examined acutely. Further work will investigate MIA at E16 postnatally as well as the mechanisms
underlying the changes observed.
Session 4, Oral 5 (also Poster Session II, Poster 10)
INFLAMMATORY CHANGES IN MICROGLIA INDUCED BY INTERFERON-Γ ARE ASSOCIATED WITH
GLYCOLYSIS; A ROLE OF IRON SEQUESTRATION.
Allison L. McIntosh, Robert Holland, Orla M. Finucane, Marina A. Lynch. Neuroinflammatory Research
group, Dept of Physiology, Institute of Neuroscience, Trinity College Dublin.
Background: Neuroinflammation and increased microglial activation are common features of
Alzheimer’s Disease. Iron accumulation in the brain and alterations in cellular metabolism are also
observed. It is unclear how iron accumulation affects microglial metabolism. This study aims to
investigate alterations in microglial iron handling and metabolism and whether iron loading is
sufficient to induce phenotypic changes. Method: Primary microglia were treated with control media
or IFNγ (50ng/ml) ± amyloid-β (Aβ) for 24 hours. Iron uptake was examined by treatment with
fluorescently-labelled iron oxide nanoparticles (IONP; 100μg/ml) for 2h either alone or following IFNγ
stimulation. Cells were harvested for analysis of the cellular metabolic profile (Seahorse XFE),
expression of cytokines and glycolytic enzymes using RT-PCR and western immunoblotting, and
immunocytochemistry for IONP uptake. Results: IFNγ+Aβ increased TNFα mRNA expression (p<0.01)
confirming an inflammatory phenotype. IFNγ+Aβ also increased glycolysis (p<0.01) and glycolytic
capacity (p<0.01) but did not affect mitochondrial respiration. The increased glycolysis was
accompanied by increased PFKFB3 (p<0.05) and hexokinase II (p<0.05), two enzymes involved in
regulating glycolysis. In addition, IFNγ+Aβ increased ferritin (p<0.05) and IONP uptake was increased
in IFNγ-stimulated cells (p<0.05). Treatment with IONP increased TNFα expression (p<0.05), glycolysis
(p<0.05) and PFKFB3 (p<0.05). Conclusions: These data suggest that the pro-inflammatory phenotype
induced by IFNγ+Aβ is accompanied by increased glycolysis and iron retention, and that iron
accumulation may be sufficient to drive the metabolic shift and induce an inflammatory phenotype.
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The iron retentive characteristic of these cells will be exploited to allow the imaging of
neuroinflammation in vivo using MRI"
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Poster Session I, Poster 1 (also Oral Session 1, Oral 1)
MICRORNAS IN THE BED NUCLEUS STRIA TERMINALIS AS MEDIATORS OF STRESS RESILIENCE
Anand Gururajan1, Joshua Lyte2, Ana Paula Ventura-Silva2, Gerard Moloney1, Ted G Dinan2,3 and John
F Cryan 1,3. 1Department of Anatomy & Neuroscience 2APC Microbiome Institute 3Department of
Psychiatry & Neurobehavioural Science, University College Cork.
Chronic stress is a major risk factor for the onset of various psychopathologies. However, not all
individuals who are exposed to stress develop symptomatology. Various neuromolecular mediators
of stress resilience have been identified including microRNAs which regulate gene-expression at the
post-transcriptional level. Several key corticolimbic structures have been implicated as regulators of
the stress response.Their effects on the hypothalamic pituitary adrenal axis are via subthalamic relay
structures such as the bed nucleus stria terminalis (BNST). Thus the BNST is centrally placed to ‘finetune’ the stress response and may play a role in determining whether an individual is stress resilient
or stress susceptible. The aim of our study was to identify BNST microRNAs which correlate with
behavioural and physiological readouts of stress resilience and stress susceptibility. Male C57Bl/6
mice were subjected to chronic psychosocial defeat stress after which they were tested for social
avoidance behaviour. RNA was extracted from dissected brain regions and analysed by qPCR or in the
case of the BNST by RNA-seq. Stress resilient mice displayed less social avoidance behaviour than
stress susceptible mice. There were alterations in expression of stress-related genes in several brain
structures. RNA-seq analysis of the BNST was assessed to investigate differential expression of
microRNAs between groups. Consistent with recent literature, we have shown that stress resilience
is defined by a complex molecular profile which spans central and peripheral compartments. Our
RNA-Seq data potentially reveals a novel role for the BNST as a structure involved in neuroadaptative
processes facilitating the development of stress resilience.
Poster Session I, Poster 2 (also Oral Session 1, Oral 2)
THE ANTIDEPRESSANT EFFECT OF FLUOXETINE IS MEDIATED BY SPECIFIC SUB-REGIONS OF THE
LONGITUDINAL AXIS OF THE HIPPOCAMPUS
Brunno R. Levone, John F. Cryan, Olivia F. O'Leary. Department of Anatomy and Neuroscience,
University College Cork Alimentary Pharmabiotic Centre, University College Cork
The hippocampus is a key structure involved in cognitive functions, anxiety, and response to stress
and antidepressant treatment. How the hippocampus plays such diverse roles is not yet understood.
However, accumulating evidence suggests that the hippocampus is functionally segregated along its
longitudinal axis, whereby the dorsal hippocampus (dHi) plays a predominant role in spatial learning
and memory, while the ventral hippocampus (vHi) plays a predominant role in the regulation of
anxiety and stress. Recent gene expression studies suggest that the area between the dHi and the vHi,
the intermediate hippocampus (iHi), may also be functionally independent, but few studies have
interrogated its function. The aim of this study was to determine the roles of dHi, iHi and vHi in the
anxiolytic and antidepressant behavioural effects of fluoxetine. Ibotenic acid-induced lesions of these
sub-regions were made in mice and their behavioural responses to fluoxetine treatment were
examined. dHi lesions did not impact any antidepressant or anxiolytic responses of fluoxetine. In
contrast, vHi lesions prevented the acute antidepressant effects of fluoxetine in the tail suspension
test. In the novelty-induced hypophagia test, the anxiolytic effects of fluoxetine were also prevented
in vHi-lesioned mice and attenuated in iHi-lesioned mice. Interestingly, in the forced swim test, the
chronic antidepressant effects of fluoxetine were prevented only in iHi-lesioned animals. Taken
together, the vHi and the iHi, but not the dHi, mediate the antidepressant and anxiolytic effects of the
antidepressant fluoxetine and thus these hippocampal sub-regions are poised to be key targets for
antidepressant drug discovery.
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Poster Session I, Poster 3 (also Oral Session 1, Oral 3)
METHYLOME PROFILING OF YOUNG ADULTS WITH DEPRESSION SUPPORTS LINK WITH IMMUNE
RESPONSE.
C. R. Lapsley1, R. Irwin2, M. McLafferty3, S.J. Thursby2, A. J. Bjourson1, S. M. O'Neill3, C.P Walsh2, E. K.
Murray1. 1Northern Ireland Centre for Stratified Medicine; 2Biomedical Sciences Research Institute,
Ulster University, United Kingdom; 3School of Psychology, Ulster University, Magee Campus, Derry,
United Kingdom.
Depression is a severe and heterogeneous condition characterised by low mood, anhedonia, cognitive
impairments, and in severe cases suicidal behaviour. The pathophysiology of depression and risk
factors for suicide are poorly understood, highlighting the urgent need for biomarkers that could be
used to assist in diagnosis and identify individuals at risk. Genetic and environmental factors have
been linked to increased risk for depression and suicide and their interaction may lead to development
of mental illness. The aim of this study was to compare the DNA methylome of individuals with
depression and matched controls to determine differences in methylation associated with the
disorder DNA was extracted from saliva samples from cases of severe depression with comorbid lifetime self-harm and suicide attempt, and age and gender matched controls (n=32; 16 cases and 16
controls). DNA was prepared and quantified using the Illumina Infinium Methylation EPIC Kit, and data
processed using the RnBeads pipeline in the R statistical and programming environment. Principal
component analysis shows separation of depressed and healthy individuals in the female group,
suggesting differences in methylation between participants with depression and those without. Gene
ontology analysis of the promoters showing largest change in methylation from this group indicated
highly significant enrichment for immune response. A selection of the affected CpG were verified
experimentally by pyrosequencing. Depression is associated with significant effects on DNA
methylation, and the genes most affected are related to immune function in females, consistent with
the accumulating evidence supporting a relationship between inflammation and depression.
Poster Session I, Poster 4 (also Oral Session 1, Oral 4)
MATERNAL DEPRESSION DURING PREGNANCY: IMPLICATIONS FOR BABY EPIGENETIC SIGNATURE
AND STRESS RESPONSE SYSTEM.
Chloe Farrell, Niamh O'Leary, Chaitra Jairaj, Kelly Doolin, Linda Booij, Zsofia Nemoda, Veronica
O'Keane. Trinity College Institute of Neuroscience, Concordia University, Semmelweis University.
Depression has consistently been associated with alterations in HPA axis activity and exposure to
maternal depression has been associated with impaired emotional development of the offspring
during childhood and increased rates of psychiatric disorder later in life. It is not fully understood how
exposure to maternal depression during pregnancy “programmes” the baby’s HPA axis. Epigenetics
provide a promising possible mechanism to explain this. In relation to alterations in HPA axis activity,
the most extensively investigated epigenetic modifications is DNA methylation of the glucocorticoid
receptor gene exon 1F promoter (NR3C1F). Aims: Assess NR3C1F DNA methylation in babies born to
women suffering with depression during pregnancy and investigate impact that DNA methylation has
on baby cortisol concentrations and cortisol reactivity. 12 depressed and 17 control pregnant women
were recruited at 20-30 weeks gestation. At recruitment women provided a saliva sample for cortisol
analysis. At six months postpartum, mother-baby dyads had saliva samples collected on the same day
for cortisol and NR3C1F methylation analysis. Findings: Babies born to women who were depressed
during pregnancy had significantly increased DNA methylation at NR3C1F CG35 and methylation at
this site was positively correlated with maternal depression, stress and childhood trauma scores. A
strong negative correlation between baby DNA methylation at NR3C1F CG35 and baby cortisol
reactivity measurements at six months postpartum. This study gives strong evidence to support that
baby methylation at NR3C1F is related to prenatal maternal mood. Furthermore, the findings suggest
that the degree of methylation is related to baby cortisol stress responses.
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Poster Session I, Poster 5 (also Oral Session 1, Oral 5)
APPLYING COMPUTATIONAL NETWORK ANALYSIS TECHNIQUES TO IDENTIFY CRITICAL BIOMARKER
AND TARGET PROTEINS IN PSYCHIATRIC DISORDERS: A STUDY IN BURNING MOUTH SYNDROME
G. Scardoni1, G. Tosadori1, C.W. McDonnell2, D.N. O’Driscoll2,3, J.A. Prenderville2, J.P. McKenna4, C.
McCreary4, A. Barry5, K.D. O’Halloran5, J.A. Prenderville2, E.J. Downer3, M. Bianchi2. 1Center for
Biomedical Computing, University of Verona, Verona, Italy 2Transpharmation Ireland Ltd., Trinity
College Institute of Neuroscience, Trinity College Dublin 3Discipline of Physiology, School of Medicine,
Trinity Biomedical Sciences Institute, Trinity College Dublin 4Cork University Dental School and Hospital,
University College Cork 5Department of Physiology, University College Cork.
A computational method to identify potential biomarker and target proteins via integration of
experimental results and biological network analysis is here presented. Given a list of proteins we
show how to construct the corresponding protein-protein interaction (PPI) network. The network is
enriched with the expression levels obtained from a proteomic experiment and then analyzed using a
topological analysis including betweenness (the number of shortest paths crossing a node in a
network) and other centralities, computed using the Centiscape software running under the
Cytoscape platform. This gives a score for each protein depending both on the experimental results
and on the topological analysis of the network. We applied the analysis to the expression values of
circulating plasma cytokines and microtubular proteins in patients with Burning Mouth Syndrome
(n=20), a purported somatic symptom disorder characterized by comorbidity between orofacial pain
and mild to moderate depression, compared to healthy controls (n=20). The biological data showed
that plasma levels of IL-13 (cytokines) and Acetylated alpha-tubulin (microtubules) were significantly
increased (P<0.05) in BMS patients compared to control, treatment with antidepressant drugs rescued
such alteration. The computation analysis showed a PPI network integrating cytokines and
microtubules which identified HDAC-6 has the main linking protein between the two systems.
Moreover, betweenness centrality was increased in BMS patients compared to control, but recovered
in BMS patients treated. The analysis allows to identify the most important proteins regulating the
biological process as well as discovering analytical parameters sensitive to antidepressant treatment
in line with the biological data.
Poster Session I, Poster 6 (also Oral Session 2, Oral 1)
THE EFFECT OF INFLAMMATORY CYTOKINES ON ASTROCYTES IN A HUMAN INDUCED PLURIPOTENT
STEM CELL (HIPSC)-DERIVED IN VITRO MODEL OF NEURODEGENERATION
Sarah McComish, Maeve Caldwell. Department of Physiology, Trinity College Dublin
Emerging evidence supports a neuro-injurious role of astrocytes in neurodegeneration, with Liddelow
and colleagues classifying reactive astrocytes as inflammatory or protective, similar to previous
classification of macrophages/microglia. Following this, we aimed to examine this classification in
human cells. iPS cells may be derived from human somatic cells and subsequently patterned into
numerous cell types. The ability to derive astrocytes and neurons from iPS cells provides a useful in
vitro model of CNS disorders. Human iPS cells were patterned towards a neural fate using SB431542,
LDN193189, SHHC24II and CHIR99021. Neural progenitors were matured using DAPT and cAMP
dibutyryl to derive mature neurons. Alternatively astrocytes were derived following a protocol
developed by Serio and colleagues using epidermal growth and human leukemia inhibitory factors to
produce mature astrocytes after 90 days. Astrocytes were treated (IL-1α, TNFα and C1q) to induce
reactivity and the effect of FGF2 on reactivity was examined. Stimulation with cytokines resulted in
increased astrocyte reactivity indicated by increased GFAP expression and IL-6 secretion. qPCR
analysis of the genes ptx3, amigo2 and gvinp1 indicated a trend towards reactivity following treatment
with cytokines and a potential for FGF2 to reduce this reactivity. ACM from reactive astrocytes
diminishes neuronal health indicated by increased γH2AX+ cells in treated cultures. FGF2 tends to
reduce this toxic effect with a reduction in γH2AX+ cells treated with ACM from astrocytes stimulated
with cytokines and FGF2. The ability to produce reactive astrocytes in vitro in human cell lines provides
a powerful model for researching disorders of the CNS.
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Poster Session I, Poster 7 (also Oral Session 2, Oral 2)
MECHANISMS BY WHICH PINK1 REGULATES THE ACTIVATION OF PI3-KINASE/AKT SURVIVAL
SIGNALLING – EXPOSING NOVEL TARGETS FOR THE TREATMENT OF PARKINSON’S DISEASE.
Rachel M. Furlong1,2, Andrew Lindsay1, Aideen M. Sullivan2, Cora O'Neill1. 1School of Biochemistry and
Cell Biology, University College Cork 2.Department of Anatomy and Neuroscience, University College
Cork.
Aberrant activity of PI3-kinase/Akt signalling is strongly implicated in Parkinson's disease(PD)
neurodegeneration. Akt activation is reduced in the PD brain and many PD-causing genes, including
PINK1(PTEN-induced putative kinase-1), reduce Akt signalling. The aims of this project were to
delineate the mechanisms by which PINK1 regulates Akt activity, which are currently unclear. Here we
show that PINK1 deletion significantly decreased Akt activity by reducing phosphorylation at both of
the activating Akt phosphorylation sites, Akt-Ser473 and Akt-Thr308, with no impact on total Akt or
Akt1,2,3 isoform levels. Akt activity in PINK1-/- mouse embryonic fibroblasts was restored by
overexpression of human PINK1 and was partially PINK1 kinase-dependent. Overexpression of human
PINK1 constitutively activated Akt at both phosphorylation sites, in the absence of growth factors,
where phosphorylation of downstream signalling molecules GSK3B and FOXO3a was also observed.
Mechanistically, these results pinpoint PINK1 activation of Akt to be upstream of Akt phosphorylation,
as neither PTEN, the major negative regulator of Akt, nor PDK-1 and RICTOR (Akt Thr308 and Ser473kinases) are affected by PINK1 expression. Further results show for the first time that PINK1 regulates
the phosphorylation and activation of PI3-kinase, colocalises with its product
PIP3(phosphatidylinositol(3,4,5)-trisphosphate), the essential lipid activator of Akt, and regulates its
localisation and trafficking, which is significantly impaired upon PINK1 deletion, with PINK1 kinasedependency. Together, our findings indicate that PINK1 is a primary activator of Akt via modulation of
PI3-kinase and PIP3, highlighting novel components of PINK1-Akt signalling that increase
understanding of PD and expose potential targets for its treatment.
Poster Session I, Poster 8 (also Oral Session 2, Oral 3)
ZEB2 IS A NOVEL TARGET FOR NEUROREGENERATION STRATEGIES IN PARKINSON'S DISEASE.
Shane V. Hegarty1,2, Sean L. Wyatt3, Elke Stappers4,5, Danny Huylebroeck4,5, Aideen M. Sullivan1,6*,
Gerard W. O’Keeffe1,6,7*. 1Department of Anatomy & Neuroscience, University College Cork.
2
Department of Clinical Therapies, University of Limerick. 3Division of Molecular Biosciences, School of
Biosciences, Cardiff University, Wales. 4Department of Development and Regeneration, Laboratory of
Molecular Biology Celgen, KU Leuven, Belgium. 5Department of Cell Biology, Erasmus University
Medical Center, Rotterdam, The Netherlands. 6APC Microbiome Institute, UCC. 7The INFANT Centre,
CUMH, Cork. *These authors contributed equally.
Midbrain dopaminergic (mDA) neurons that project to striatum progressively degenerate to cause
Parkinson’s disease (PD). Neurotrophic factors (NTFs) have potential to protect or regenerate
nigrostriatal DA neuronal innervation in PD. However, limitations employing NTF ligands in PD brain
impedes their clinical effectiveness. Targeting downstream intracellular molecules which regulate
mDA neurotrophic effects may be a more effective strategy for NTF therapy. To identify such targets,
we investigated intracellular molecules regulating DA neurotrophic effects of bone morphogenetic
protein (BMP)-Smad signalling. Zeb2 transcription factor negatively regulates Smad signalling during
CNS/PNS development. We found that siRNA-mediated knockdown of Zeb2 significantly increased
neurite growth in SH-SY5Y cells and embryonic mDA neurons, human mDA neuronal models.
Knockdown of CtBP1, a key component of Zeb2 transcriptional repressor complex, also induced
significant neuronal growth. BMP receptor activation and Smad transcriptional regulation were both
required for neurite growth-promoting effects induced by Zeb2 knockdown, suggesting that BMPRSmad signalling induces growth in absence of Zeb2-mediated repression. Indeed, Zeb2 overexpression
repressed BMP-Smad-induced neurite growth in these neurons. Furthermore, Zeb2 expression
decreased during DA neuronal outgrowth in embryonic VM in vivo, when BMP/BMPR expression
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increased. Finally, we found that there was DA hyperinnervation of the striatum, without an effect on
numbers of mDA neurons, in conditional Zeb2 knockout mice. In conclusion, this research shows that
Zeb2 cell-autonomously represses neurotrophic effects of BMP-Smad signalling to limit mDA neuronal
growth and striatal innervation. Furthermore, targeted inhibition of Zeb2 mimics mDA neurotrophic
effects of BMP-Smad signalling, and may thus be a viable neuroregenerative strategy for PD.
Poster Session I, Poster 9 (also Oral Session 2, Oral 4)
A GDNF-FUNCTIONALISED BIOMATERIAL MATRIX FOR THE DELIVERY OF PRIMARY DOPAMINERGIC
NEURONS.
Niamh Moriarty1, Abhay Pandit2, Eilís Dowd1. 1Pharmacology & Therapeutics and 2CÚRAM Centre for
Research in Medical Devices, National University of Ireland, Galway.
The use of primary dopaminergic neurons for neural transplantation has not yet reached a level to
justify its use as a routine therapeutic procedure, largely due to limitations in cell survival, with only
~5% of cells surviving the transplantation process. Injectable biomaterial scaffolds have the potential
to improve graft survival and function by providing a physical substrate into which pro-survival factors
can be complexed. Therefore, this study aims to determine the effect of a GDNF-loaded collagen
hydrogel on the functionality of primary dopaminergic neurons implanted into the striatum of the 6hydroxydopamine-lesioned rat. Rats were given a unilateral intra-MFB 6-hydroxydopamine lesion
prior to transplantation. Two weeks later, a single cell suspension was derived from the Ventral
Mesencephalon (VM) of E14 rat embryos, encapsulated in the hydrogel or control transplantation
media with or without GDNF (1000ng), and transplanted into the lesioned striatum (400,000 cells/rat).
Functional recovery was assessed at three week intervals post-transplantation for 12 weeks using
amphetamine-induced rotations. In line with expectations, we found that the VM transplant reduced
amphetamine-induced rotations in all grafted groups. However, the group in which the VM cells were
encapsulated in the GDNF-loaded hydrogel showed a significantly greater level of recovery. Postmortem analysis shows that the delivery of VM cells in a GDNF-loaded hydrogel significantly reduced
the host immune response to the transplanted graft, increased the number of surviving dopaminergic
neurons by five-fold and the volume of striatal re-innervation by three-fold. In conclusion, this study
provides further evidence of the potential of biomaterials as matrices for cell transplantation into the
brain. This research was funded through a postgraduate scholarship from the Irish Research Council
to Ms. Niamh Moriarty and Science Foundation Ireland (11/RFP/NES/3183).
Poster Session I, Poster 10 (also Oral Session 2, Oral 5)
INVESTIGATION OF MITOCHONDRIAL RESPIRATORY DYSFUNCTION IN ALZHEIMER’S DISEASE:
RESULTS FROM THE CEBIOND (CELLULAR BIOENERGETICS IN NEURODEGENERATIVE DISEASES)
CONSORTIUM
Niamh M. C. Connolly, Pierre Theurey, Catarina Pinho, Alvin Joselin, Anna Gioran, Daniele Bano, David
Park, Maria Ankarcrona, Paola Pizzo, Jochen H. M. Prehn. 1Centre for Systems Medicine, Royal College
of Surgeons in Ireland. 2Dept. of Biomedical Sciences, University of Padua, Padua, Italy. 3Dept. of
Neurobiology, Care Sciences and Society NVS, Karolinska Institutet, Sweden 4Brain and Mind Institute,
University of Ottawa, Ottawa, Canada 5German Center for Neurodegenerative Diseases DZNE, Bonn,
Germany
It is not yet known whether mitochondrial bioenergetic dysfunction, implicated in several
neurodegenerative diseases, is sufficient to trigger neurodegeneration, or whether it constitutes an
additional risk factor. The interdisciplinary, multi-lab consortium, ‘Cellular Bioenergetics in
Neurodegenerative Diseases’ (CeBioND; cebiond.org), combines systems modelling with in vitro
experiments in cellular models of Alzheimer’s, Parkinson’s and Huntington’s Disease, to holistically
investigate the impact of neurodegenerative defects on mitochondrial bioenergetic output. We first
calibrated a flux-based computational model of the mitochondrial respiratory chain to in vitro live
imaging and Seahorse experiments in wild-type primary cortical neurons. Next, experiments in
primary neurons from a transgenic mouse model of Alzheimer’s Disease (TG B6.PS2APP)
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demonstrated that transgenic neurons had reduced baseline NAD(P)H, reduced respiratory capacity,
and increased sensitivity to Complex III inhibition. Interestingly, the model predicted that these data
could be closely resembled by impairments in the TCA cycle machinery, or in Complex III function. The
model also predicted decreased mitochondrial NAD(P)H in response to increased energy demand. This
NAD(P)H response was predicted to be reduced by a Complex III impairment, but increased by a TCA
cycle impairment, thereby suggesting an experiment to distinguish the primary defect contributing to
the cellular phenotype. To validate these predictions, we are performing NAD(P)H fluorescence
lifetime imaging (FLIM) to measure free and protein-bound NAD(P)H in the mitochondria and cytosol.
The unique interdisciplinary CeBioND consortium demonstrates the powerful utility of computational
modelling, when combined with carefully designed experimental approaches, to interpret complex
and multi-level experimental data, develop hypotheses and guide experimental design.
Poster Session I, Poster 11
SMART UNDER PRESSURE: ASSESSING HIPPOCAMPAL FUNCTIONALITY IN STRESS RESILIENCE
Thorsten Becker1,2, Rory O’Connor1,2, Anand Gururajan1,2,Joshua Lyte1,2,Ana Paula Ventura Da Silva1,2,
Gerald Moloney1,2, Timothy G. Dinan1,3, John F. Cryan1,2. 1APC Microbiome Institute, University College
Cork; 2Department of Anatomy and Neuroscience, University College Cork; 3Department of Psychiatry
and Neurobehavioural Science, University College Cork.
Chronic social stress is a major risk factor for the development of psychopathologies such as anxiety
and depression. In rodent models, exposure to chronic social defeat stress causes a drastic change in
spine morphology as well as in both dopamine and glutamate receptor expression in the
hippocampus, likely affecting the excitability of hippocampal neurons. Furthermore, mice susceptible
to chronic social defeat stress have been described to display lower hippocampal volume following
exposure to the stressor, whereas no such change is seen in resilient mice. A possible approach for
the treatment of stress-induced psychopathologies, such as depression, would be to focus on
promoting the expression and activity of mediators of stress resilience, while suppressing those
mediating susceptibility. In this study, we show that mice susceptible to chronic social defeat stress
display both higher corticosterone levels and adrenal gland weight compared to resilient mice.
Correspondingly, resilient mice express lower mRNA levels of the stress promoting corticotrophin
release hormone and higher levels of receptors implicated in stress recovery, such as corticotropin
releasing hormone receptor 2, in the hippocampus. Furthermore, stress susceptible mice display
alterations in hippocampal synaptic plasticity.
Poster Session I, Poster 12
EFFECTS OF DELTA OPIOID RECEPTOR MODULATION ON MOOD AND MOTIVATIONAL BEHAVIOUR
IN THE IFN--INDUCED DEPRESSION MODEL AND THE WISTAR KYOTO RAT.
Charlotte K. Callaghan, Jennifer Rouine, Shane M. O'Mara. Trinity College Institute of Neuroscience,
Trinity College Dublin.
Current research is focussing on the generation of novel antidepressants for treatment resistant
depression. Here, we examined the effects of naltrindole (a potent delta opioid receptor (DOR)
antagonist) and SNC-80 (a potent DOR agonist) in a progressive ratio schedule and forced swim test
(FST) in an IFN-α-induced depression model and the Wistar Kyoto (WKY) rat. Male Wistar rats (3mth,
n=8 per group) were injected with recombinant human IFN-α (170,000 IU, 3 times per week for 4
weeks) or saline (0.9%). IFN-α/saline treated rats or male WKY rats (animal model of treatment
resistant depression) (3mth, n=6 per group) were tested in the forced swim test (FST) and a
progressive ratio schedule (operant responses required to dispense a sucrose pellet reward) as a
measure of motivational behaviour in the rat. Naltrindole (10mg/kg) or SNC-80 (20mg/kg) was
administered 1hr before test in the FST and 30min before test in the progressive ratio task.
Hippocampal brain tissue was harvested and processed by flow cytometry for analysis of
neurogenesis. Naltrindole or SNC-80 did not alter IFN-α-induced increase in breaking point (max
responses per reinforcement) in the progressive ratio schedule compared to saline treated controls.
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SNC-80 increased the breaking point of WKY to match saline treated Wistar rats. Both Naltrindole and
SNC-80 decreased immobility scores in IFN-α treated rats and WKY rats in the FST, while SNC-80
increased neurogenesis. Together this data supports the hypothesis that modulation of DOR may
serve as a potential therapeutic avenue in treatment resistant depression.
Poster Session I, Poster 13
ALTERATIONS IN PLASMA CYTOKINE EXPRESSION AT BASELINE AND FOLLOWING ACUTE STRESS IN
‘DEPRESSED’ WISTAR-KYOTO RATS
Fionn Dunphy-Doherty, Teresa Burke, Jack Prenderville, Conor McDonnell, Jennifer Rouine,
Massimiliano Bianchi. Transpharmation Ireland Ltd
The Wistar-Kyoto (WKY) rat has been proposed as a preclinical model of treatment resistant
depression (TRD). Recent research has identified a link between inflammation and depression in Major
Depressive Disorder (MDD) patients. In rodents, increased circulating cytokines have been linked to
depressive-like behaviours. This study assessed plasma cytokine levels of WKY rats and ‘healthy’
Sprague Dawley (SD) rats, at baseline and following acute stress induced by the Forced Swimming Test
(FST). Male SD and WKY rats (n=8-10 per group) were left undisturbed (baseline) or subjected to 5
minutes of FST in an inescapable cylinder filled with water. Immediately after FST plasma samples
were obtained from trunk blood. Plasma cytokine expression was analysed using a multiplexed assay
designed to measure a panel of rat cytokines (IFN-γ, IL-1β, IL-4, IL-5, IL-6, KC/GRO, IL-10, IL-13, and
TNF-α, MSDSystems). Data was analysed using two-way ANOVA followed by Fishers LSD test. At
baseline WKY rats were found to significantly overexpress IFN-γ (p < 0.05) and KC-GRO (p < 0.001) in
the plasma when compared to SD rats. Following acute stress WKY rats displayed decreased IFN-γ (p
< 0.0001), IL-4 (p <0.0001) and IL-6 (p <0.0001) in the plasma compared to SD rats. At baseline WKY
rats exhibited an increased concentration of some circulating cytokines. Furthermore, following acute
stress SD and WKY rats showed distinct plasma cytokine profiles potentially indicative of a blunted
immune response in WKY rats. These findings suggest that immune system dysfunction may
contribute to the development of depressive-like symptoms in WKY rats.
Poster Session I, Poster 14
AN EXAMINATION OF WHETHER THERE ARE SEX-SPECIFIC COGNITIVE DEFICITS IN THE WISTAR
KYOTO (WKY) RAT MODEL OF DEPRESSION
Hayley Doherty, John P. Kelly. Department of Pharmacology and Therapeutics & National Centre for
Biomedical Engineering Science NCBES, National University of Ireland, Galway.
Traditionally, only male subjects are used in non-clinical research due to concerns that the female
oestrous cycle increases behavioural variability. Consequently, animal models have been mostly
validated in male animals and not known if they accurately depict the disease phenotype in females,
particularly in psychiatric disorders. Thus, the aim of this work was to examine if sex differences exist
in the cognitive abilities of the WKY model of depression. Young (7 week old) male and female
Sprague-Dawley (SD) and WKY rats underwent a series of cognitive tests, namely the novel object
recognition, 3 chamber sociability and Morris water maze (MWM) test. Data were analysed by 2-way
ANOVA followed by SNK tests where appropriate; p<0.05 was deemed statistically significant. In the
NOR test, both WKY groups spent significantly less time interacting with the objects in the acquisition
trial (p<0.01). In the 3 chamber sociability test, male WKY rats displayed a decreased preference for
an unfamiliar rat vs. empty cage in the sociability trial (p<0.05). In the MWM, male WKY rats displayed
significantly longer latency times to find the hidden platform during the acquisition trials, whilst in the
probe trial both male and female WKY groups spent significantly less time in the target quadrant in
the 1st minute of the trial (p<0.01). To conclude, the WKY model demonstrates a number of deficits
in the cognitive tests examined, with greater effects observed with the male WKY subjects,
emphasising the need to examine behavioural profiles in both sexes in animal models of psychiatric
disorders.
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Poster Session I, Poster 15
A COMPARATIVE ASSESSMENT OF SINGLE VERSUS PAIRED-HOUSING ON BEHAVIOURAL RESPONSES
IN THE OLFACTORY BULBECTOMIZED (OB) RAT MODEL OF DEPRESSION
Kelly L. McHugh1,3, Patricia Calcagno1,2,3, Morgane Clarke1,2,3, David Eyerman4, Connie Sanchez4,
Michelle Roche2,3, David P. Finn1,3, John Kelly1,3. 1Pharmacology and Therapeutics, 2Physiology, School
of Medicine, 3Galway Neuroscience Centre, NCBES, National University of Ireland, Galway, 4Alkermes,
Inc., Waltham, Massachusetts, USA
Hyperactivity in the open field test (OFT) is a commonly used behavioural index in the olfactory
bulbectomized (OB) rat. In our laboratory, rats are usually singly-housed in order to track their homecage activity. Recent technological advances make it possible to track two animals in a cage, removing
this need for single-housing. The aim of this study was to evaluate whether pairing OB animals affects
their behaviour in the OFT. Male Sprague Dawley rats (200-250g) underwent either sham or OB
surgery, and thereafter singly or pair-housed. There were three pair-housed conditions: Two shams,
a sham and OB, or two OB rats; there were 8 animals per group. Two weeks post-surgery, rats were
placed in the OFT for 5 min. Distance moved and inner zone time were measured using Ethovision®
technology. Data were analysed using two-way ANOVA, followed where appropriate by SNK test;
p<0.05 was deemed statistically significant. Singly housed OB rats, and OB rats paired with a sham,
showed a significant increase in distance moved and reduction in inner zone time, when compared to
their sham counterparts. However, when two OB rats were paired together, no significant differences
in these behavioural parameters when compared to their respective sham group. A hyperactive
behavioural profile is present when an OB animal is paired with a sham-operated animal, but not when
paired together, highlighting the importance of appropriate housing in preserving this hyperactive
characteristic. Acknowledgement: Strategic Partnership Programme Grant from Science Foundation
Ireland and Alkermes, Inc (14/SPP/B3051).
Poster Session I, Poster 16
THE EFFECTS OF GESTATIONAL EXPOSURE TO PAROXETINE ON MATERNAL AND NEONATAL
PARAMETERS IN THE RAT
Natalie A. DeSanctis, John P. Kelly. Department of Pharmacology and Therapeutics & National Centre
for Biomedical Engineering Science NCBES, National University of Ireland, Galway.
SSRI antidepressants (such as paroxetine) are the most commonly prescribed psychotropic drug in
pregnancy1. Clinically, paroxetine exposure in utero is associated with increased risk for
cardiovascular malformations2. The aim of this study was to investigate the effect of exposing rats to
pharmacological doses of paroxetine during pregnancy, using a model recently developed in our
laboratory. Female Sprague-Dawley rats (approx. 4 months old) were mated and from gestational day
(GD) 7 until littering, received either vehicle, 2.5, 5 or 10 mg/kg paroxetine via oral gavage, and their
bodyweight, food and water consumption were monitored, and pup mortality following littering. Data
were analysed using ANOVA, followed where appropriate by post hoc SNK test. Pup mortality data
were analysed using a Chi-Squared test; p<0.05 was deemed statistically significant. There was no
effect of paroxetine exposure on bodyweight gain, food or water consumption, but less than 50% of
the highest dose of paroxetine successfully littered. Although there were no differences in the number
of pups born across groups, there was a significant increase in neonatal mortality observed in all
paroxetine-treated groups. These data demonstrate that at pharmacological doses, paroxetine has
profound effects on neonatal mortality in the rat that could have potential implications for clinical use
during pregnancy. References: 1. Alwan, S., Friedman, J.M. & Chambers, C. Safety of Selective
Serotonin Reuptake Inhibitors in Pregnancy: A Review of Current Evidence. CNS Drugs, 2016; 30: 499515. 2. Reis M., Källén B. Delivery outcome after maternal use of antidepressant drugs in pregnancy:
an update using Swedish data. Psychol Med, 2010; 40(10): 1723-1733. Acknowledgement: This work
was supported by a College of Science, NUI Galway postgraduate fellowship.
Poster Session I, Poster 17
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SEX DIFFERENCES IN THE RAT MICROBIOME AND ADDICTION-RELATED BEHAVIORS
Veronica L. Peterson1,2. Jerry B. Richards3, Paul J. Meyer4, Raul Cabrera-Rubio1,5, Oksana Polesskay6,
Apurva Chitre6, Jordan A. Tripi4, Fiona Crispie1,5, Timothy G. Dinan1,7, Paul D. Cotter1,5, Abraham A.
Palmer6, John F. Cryan1,2. 1APC Microbiome Institute, University College Cork. 2Department of Anatomy
and Neuroscience, University College Cork. 3Research Institute on Addictions, University at Buffalo,
Buffalo, USA 4Department of Psychology, University at Buffalo, Buffalo, USA 5Teagasc Food Research
Centre, Moorepark, Fermoy, Cork. 6Department of Psychiatry, University of California San Diego, USA
7
Department of Psychiatry and Neurobehavioural Science, University College Cork.
Extensive research has identified multiple factors that contribute to addiction, including
environmental (eg. socioeconomic status), heredity, sex, and psychological comorbidities such as
anxiety and depression. Sex differences exist in addiction-related behaviors, such as risk taking, and in
the likelihood of illicit substance abuse. Recent studies have revealed that gut microbiota is a key
regulator of brain and behavior especially in the context of the stress response, anxiety, and
depression. However, there is limited information regarding the relationship between the microbiome
and addiction or how potential sex differences in the microbiome may contribute to behavior.
Therefore, this study sought to investigate sex differences in the gut microbiota in relation to
addiction-related behaviors. Outbred male (N=100) and female (N=101) rats underwent a battery of
behavioral tests consisting of: locomotor activity, delay discounting, light reinforcement, Pavlovian
conditioned approach/reinforcement, cocaine conditioned place preference, and choice reaction
time. Caecal microbial composition was assessed with 16S sequencing. Statistically significant
differences in both behavior and microbiota were seen between males and females. Significant
correlations between behavioral measures and genus-level bacteria were seen in tests of light
reinforcement, delay discounting, reaction time, conditioned reinforcement, and locomotor activity
(Spearman, p<0.05), many of which were explained by sex differences. Further analysis found that
behavior and microbiome clustered significantly by cage mate, generation, and sex (Adonis, p<0.001).
These results would indicate that microbiota composition may contribute to behavioral sex
differences. Additionally, sex, generation, and cage mate are significant factors contributing to
microbiome composition.
Poster Session I, Poster 18
NEW PSYCHOACTIVE SUBSTANCE (NPS) TOXICITY IN ZEBRAFISH LARVAE
Claire Leyden, Rachel Coyle, Alison Reynolds, Gethin McBean, Breandán Kennedy, Therese
Montgomery. Athlone Institute of Technology, University College Dublin.
The continued emergence of NPS via anonymous “darknet sales” represents a significant threat to the
physical and mental health of drug users in Europe. Although 98 NPS were brought to the attention of
the EMCDDA in 2015, little information is available regarding the pharmacological and toxicological
effects of NPS in humans. NPS are typically consumed in conjunction with 3,4methylenedioxymethamphetamine (MDMA). Despite the seizure of over 4 million ‘ecstasy’ tablets in
Europe in 2015, the potential for synergistic toxicity in humans has yet to be examined. Recognising
that scientists can no longer keep up, this study aimed to design a rapid and reliable assay to examine
NPS toxicity in zebrafish larvae. 4-bromo-2,5-dimethoxyphenethylamine (2C-B), a commonly reported
NPS was chosen as the focal point for this study in addition to MDMA. 2C-B is Illegal in Ireland and has
been reported to induce a spectrum of user effects similar to those of MDMA in humans. 2C-B is
frequently reported as a contaminant in ecstasy tablets, and users have also reported abusing it
alongside ecstasy as part of what is known as a “party pack. The potential for MDMA and 2C-B induced
developmental toxicity was assessed via the morphological and behavioural analysis of zebrafish
larvae post chronic drug exposure. Whilst both MDMA and 2C-B altered the behaviour of larval
zebrafish following exposure, only 2C-B induced a distinct morphological phenotype in developing
larvae. These findings therefore suggest that NPS exposure in utero may have both teratogenic and
neurotoxic effects on development.

56 | P a g e

NSI2017
National University of Ireland, Galway
28th & 29th August 2017

Abstracts of Poster Presentations
(Day 1 Monday 28th August)

Poster Session I, Poster 19
ADDICTIVE DRUGS ACTIVATE HIPPOCAMPAL MEMORY MECHANISMS PRIOR TO THE EMERGENCE
OF DEPENDENCE BEHAVIOUR
Nanette Rombach, Josiah O’Sullivan, Rocio Fedriani, Darren Scully, Sean K. Mulvany, Ciaran M. Regan
and Keith J. Murphy. Neurotherapeutics Research Group, UCD Conway Institute
Early mechanisms driven by drugs of abuse provide the foundation for initial continuation of drug
intake, relate to memory of drug reward and underpin the major cause of relapse in reforming addicts
– drug craving. Here we demonstrate memory-associated hippocampal neuroplastic activation and
synaptic reorganisation in response to early treatments with addictive drugs. Following daily drug
exposure and the development of dependence, the neuroplastic response is lost. This pattern of
hippocampal activity mirrors precisely the molecular events associated with learning a classical explicit
memory task, the water maze, and the appearance of recall-based behaviour in that paradigm.
Following the emergence of drug seeking behaviour and molecular adaptation, novel, non-drugrelated hippocampal-dependent learning events are no longer processed effectively for long-term
storage in the absence of the addictive drug suggesting dependence on the latter for normal memory
function. These studies demonstrate that drugs of abuse can initially activate memory encoding
systems in the hippocampus while chronic exposure to such agents drives a molecular adaptation
creating a situation where normal memory function is dependent on drug presence.
Poster Session I, Poster 20
CANNABINOID RECEPTOR ANTAGONISM AUGMENTS THE VALPROIC ACID INDUCED ATTENUATION
OF NEURAL STEM CELL PROLIFERATION, AN EFFECT NOT DEPENDANT ON IL-1
Aoife M. Thornton1,3, David P. Finn2,3, Francisco Molina-Holgado4, Michelle Roche1,3. 1Physiology,
2
Pharmacology, School of Medicine, 3Galway Neuroscience Centre, National University of Ireland
Galway, Ireland. 4University of Roehampton, London, UK.
Introduction: Interactions between the endocannabinoid (EC) system and immune system have been
demonstrated to influence neurogenesis and neurodevelopment [1]. However, it is unknown if these
same interactions apply in neurodevelopmental conditions such as Autism Spectrum Disorder (ASD).
The anti-eplieptic drug valproic acid (VPA) has been shown to alter neurogenesis [2] and in utero
exposure has been clinically associated with a risk of ASD [3]. Aims: Examine the effects of VPA on the
proliferation of neural stem cell (NSC)s, the expression of components of the EC system, and the
impact of IL-1β deletion on such effects and whether cannabinoid receptor antagonism influences
these effects. Methods: NSC cultures were prepared from ED12 C57BL6 mice (wildtype, WT) or IL-1β
knockout (KO) mice. Cells were treated with VPA for 72-hours and MTT and LDH assays were
conducted to determine cell proliferation and cell death. Cell pellets were examined for expression of
CB1 and FAAH genes. Additionally, NSCs were pre-treated with CB1 (AM281; 1µM) or CB2 (AM630;
1µM) antagonists, followed by VPA treatment, and MTT and BrdU assessed 72-hours later. Results:
VPA concentration dependently reduced NSC proliferation in WT cells (P<0.001) without inducing
cytotoxicity. A similar trend was observed in KO cells. VPA treatment significantly increased the
expression of the CB1 receptor and FAAH. CB1 and CB2 receptor antagonism significantly reduced NSC
proliferation and BrdU incorporation, an effect potentiated by VPA (1000µM) treatment (P<0.001).
Conclusion: The data demonstrate that VPA attenuates NSC proliferation and alters expression of
components of the ECS. Cannabinoid receptor antagonism further enhances the anti-proliferative
effect of VPA in NSCs, an effect independent of IL-1β. References: 1. Garcia-Ovejero, D., et al.,
Neuroimmmune interactions of cannabinoids in neurogenesis: focus on interleukin-1beta (IL-1beta)
signalling. Biochem Soc Trans, 2013. 41(6): p. 1577-82. 2. Jung, G.A., et al., Valproic acid induces
differentiation and inhibition of proliferation in neural progenitor cells via the beta-catenin-Ras-ERKp21Cip/WAF1 pathway. BMC Cell Biol, 2008. 9: p. 66. 3. Rasalam, A.D., et al., Characteristics of fetal
anticonvulsant syndrome associated autistic disorder. Dev Med Child Neurol, 2005. 47(8): p. 551-5.
Poster Session I, Poster 21
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THE HPA AXIS IN DEPRESSED PREGNANT WOMEN
Veronica O'Keane. TCD Tallaght HSE Psychiatry Services National Maternity Hospital Rotunda Hospital
It is well established that there is an exponential increase in cortisol during pregnancy, with almost
Cushingoid levels at term. There is a conflicting literature about whether cortisol output is increased
in pregnant women who are depressed. In this study the HPA axis was assessed in saliva using the
cortisol awakening response (CAR) and evening cortisol levels. Five groups of women were compared.
Pregnant women who were depressed, not depressed, and those with a history of depression.
Depressed and control non-pregnant women were compared. Pregnant women were recruited from
Dublin maternity hospitals and non-pregnant women from the Tallaght HSE Psychiatry Services. The
CAR measures cortisol concentrations on waking, 30 and 60 minutes post-wakening. Cortisol was
measured by liquid chromatography-mass spectrometry (LCMS). In the non-pregnant women, the
depressed group had higher wakening cortisol concentrations and comparatively blunted responses
to the stress of waking, as expected. Cortisol measures were higher in all three groups of pregnant
women compared to the control (non-pregnant) women. There were no differences in cortisol
measures among the three groups of pregnant women. Cortisol measures in the depressed nonpregnant group were not different to the pregnant groups. This indicates that the CAR/diurnal cortisol
test (1) distinguished between (non-pregnant) depressed and control women, and (2) was not
significantly different between the pregnant groups. We conclude that the hypercorticolaemia of
pregnancy probably masks the cortisol hypersecretion that occurs in depressed non-pregnant women,
and that depressed women have cortisol secretion that approximates the typical hypercortisolaemia
seen in pregnancy.
Poster Session I, Poster 22
SMALL MOLECULE ACTIVATORS OF BMP-SMAD SIGNALLING EXERT NEUROTROPHIC EFFECTS IN SHSY5Y CELLS
Amnah Alshangiti, Shane V. Hegarty, Aideen M. Sullivan, Gerard W. O’Keeffe. Department of Anatomy
& Neuroscience, University College Cork UCC.
In Europe, 1.2 million people suffer from the neurodegenerative disorder, Parkinson’s disease (PD).
No current therapy stops the progressive degeneration of midbrain dopaminergic (mDA) neurons
which is a neuropathological hallmark of PD. We hypothesised that small molecules that activate bone
morphogenetic protein (BMP)-Smad signalling can be used as a novel therapeutic strategy to protect
mDA neurons. To provide proof-of-principle for this, we used Isoliquiritigenin (ISLQ) and 4’hydroxychalcone (4HC) which are two small molecules that activate the BMP-Smad pathway in nonneural cells lines. We tested these compounds for their ability to promote neurite growth in SH-SY5Y
cells, which are a widely used model of mDA neurons. We first carried out a dose response analysis to
identify a concentration of ISLQ and 4HC which did not adversely affect survival. Having confirmed
that treatment with 10M ISLQ or 10M 4HC for 3DIV did not affect cell viability as measured using
an MTT assay, we next examined whether these compounds could promote neurite growth. We found
that treatment with 10M ISLQ but not 10M 4HC for 3 days in vitro lead to significant increases in
neurite length and branching. This study provides-of-principle that small molecules that activate BMPSmad signalling have neurotrophic effects in SH-SY5Y cells. This is an important first step in
rationalizing their further study in translational models of PD.
Poster Session I, Poster 23
TOWARDS A MORE COMPLETE MODEL OF PARKINSON’S DISEASE
Enrico Bagnoli, Alexandre Trotier, Jill McMahon, Una FitzGerald. CÚRAM Centre for Research in
Medical Devices, National University of Ireland, Galway.
Parkinson’s disease (PD) is the second most common neurodegenerative disease, affecting more than
10 million people worldwide. In order to achieve a better understanding of the disease and to develop
new effective therapeutics, an important step is the creation of a more complete model of the disease.
While a variety of in vivo/in vitro models have been reported, none of them are able to phenocopy
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PD, mainly because they lack some specific neuropathological and/or behavioural feature of the
disease. In this sense, organotypic brain slices can be a useful tool combining the main advantages of
in vivo studies with the excellent experimental accessibility of in vitro models.The overarching goal of
the project is to create and optimise a more complete organotypic model of PD, able to mimic the
main features of the disease such as the dopaminergic cell loss and the accumulation of -synuclein.
Whole brain sagittal slices have been used since they better preserve neuronal connections between
different brain structures and are able to conserve many anatomical structures. The use of olfactory
bulb slices is also being evaluated, since the olfactory bulb is the first place affected by neuronal loss
and -synuclein accumulation, during the progression of PD. Slices have been successfully obtained and
kept alive for more than 3 weeks but the dopaminergic population appears to be more vulnerable.
Olfactory bulb slices show a great promise as an easy accessible and simple platform for new PD’s
treatment development.
Poster Session I, Poster 24
A NOVEL MODEL OF PARKINSON’S DISEASE (PD) INCLUDING VIRAL MEDIATED
NEUROINFLAMMATION
Laura Olsen, N. Moriarty, S. Cabre, V. Amaillo, E. Dowd, and D. McKernan. Discipline of Pharmacology
and Therapeutics, School of Medicine, NUI Galway.
Background: Parkinson’s disease, a neurodegenerative motor disorder, is characterised by the loss of
substantia nigra (SN) dopaminergic neurons, intraneuronal α-synuclein protein aggregation, and
neuroinflammation. Clinical studies suggest that certain viral infections may increase the risk of
developing PD. Aim: To investigate if viral mediated neuroinflammation alters α-synuclein protein
aggregate induced synaptic dysfunction and neurodegeneration. Experimental Design/ Methods: Poly
I:C, a synthetic mimetic of viral dsRNA, induced neuroinflammation in cell cultures (SH-SY5Y human
neuroblastoma/ rat E14 ventral mesencephalic cells) and in vivo (Sprague Dawley rats). A novel
synthetic small molecule (FN075) was used to induce intraneuronal α-synuclein aggregation following
poly I:C priming. Rats received intranigral injection (right SN) of poly I:C (30 µg) or saline, followed two
weeks later by right intranigral injection of FN075 (1.93 µg) or PBS+DMSO. Stepping and whisker
behavioural tests assessed motor deficits. In culture, cells were poly I:C (20 µg/ml) primed for 24hrs
before FN075 (25/50 µM) treatment (24/48 hrs). Relative protein changes were measured using
Western Blot and Immunocytochemistry. Results: At Weeks 5 and 7 post-FN075 injection, there was
a significant left fore-paw and left whisker stepping decrease compared to other groups. In cell culture,
poly I:C increased cytokine release. Also, priming with poly I:C before FN075 treatment increased postsynaptic density protein-95 and decrease in synaptophysin. Poly I:C and poly I:C priming with FN075
decreased LC3-II. Conclusion: Poly I:C priming with an α-synuclein aggregate promoter was able to
cause motor deficits in rats, as well as synaptic protein alterations and possibly autophagy disruption
in cell culture.
Poster Session I, Poster 25
OPTIMISATION OF A SUBSTANTIA NIGRA EXPLANT SYSTEM FOR EX VIVO PARKINSON'S DISEASE
MODELLING
Veronica Alamilla, Silvia Cabre, Niamh Moriarty, Laura Olsen, Abhay Pandit, Eilis Dowd. Pharmacology
& Therapeutics and CÚRAM Centre for Research in Medical Devices, National University of Ireland,
Galway.
Although Parkinson’s disease (PD) is the second most common neurodegenerative disease, it remains
poorly understood and treated. Therefore, models of PD are vital to understand and develop improved
therapies for this disorder. Ventral mesencephalon (VM) explants, containing the developing
substantia nigra, provide a unique platform for ex vivo/in vitro research as they bypass the cell
dissociation steps required for primary cultures, thereby maintaining anatomically intact neuronal
circuitries. The aim of this experiment was to develop and optimise a VM explant procedure to
establish an ex vivo/in vitro model system for PD research. To do so, rat embryos at embryonic day 14
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(E14) were dissected to obtain the mesencephalic-diencephalic tube. Whole tissue explants were
dissected from two regions: 1) narrow dissections mainly containing the developing substantia nigra
or 2) wide dissections containing the substantia nigra and the striatum. The explants were grown
following the air media interface method, and PFA fixed at 2, 4, 6 and 8 days in vitro (Divt). Free
floating tyrosine hydroxylase (TH) immunohistochemistry was completed to identify dopaminergic
neurons. Overall we found that both types of explanted tissue survived in culture for up to 8 days. At
all time-points, dopaminergic neurons were detectable through TH immunostaining in the developing
substantia nigra. Axonal growth was also observed through the mesencephalic tissue suggesting
development of the nigrostriatal pathway. This experiment has successfully optimised a substantia
nigra ex vivo/in vitro system using E14 VM explants. This system can now be used in diverse studies
to identify novel therapeutic targets/therapies. This project is funded by the European Union Horizon
2020 Programme (H2020-MSCA-ITN-2015) under the Marie Sklodowska-Curie Innovative Training
Networks.
Poster Session I, Poster 26
INVESTIGATION OF THE BRAIN ↔ GUT AXIS IN THE rAAV2/6-ALPHA-SYNUCLEIN PD MODEL:
ALTERATIONS IN ENTERIC NERVOUS SYSTEM PATHOLOGY AND THE GUT MICROBIOME
SM O’Donovan1,2, EK Crowley4, J Browne1, O O’Sullivan1,7, OF O’Leary1,4, S Timmons1,6, YM Nolan4, PW
O’Toole1,3, DJ Clarke1,3, NP Hyland1,5, SA Joyce1,2, AM Sullivan1,4, C O’Neill1,2. University College Cork
1
APC Microbiome Institute 2School of Biochemistry and Cell Biology 3School of Microbiology
4
Department Anatomy and Neuroscience 5Department of Pharmacology and Therapeutics 6Centre of
Gerontology and Rehabilitation 7Teagasc Food Research Centre, Moorepark Cork.
Gastrointestinal (GI) pathophysiology in Parkinson’s disease (PD) is a primary non-motor defect
preceding motor symptoms by many years. GI pathology in PD includes intestinal inflammation,
activated enteric glial cells and gut microbiome alterations. Research has focused on how PD alphasynuclein pathology may originate in the enteric nervous system (ENS) and spread via vagal nerves to
the brain. However, limited information is available on whether CNS accumulation of alpha-synuclein
in PD impacts gut pathology. Implementing an adeno-associated-viral vector over-expression of
human alpha-synuclein (rAAV2/6-alpha-syn) in the rat brain, we aimed to determine whether this
CNS-initiated preclinical model of PD showed altered gut pathology. Results demonstrate alterations
in ENS pathology in rAAV2/6-alpha-synuclein rats compared to controls, including enteric neuronal
loss specific to the submucosal plexus, increased tyrosine hydroxylase positive swollen varicosities
along sympathetic axons, indicative of axonal death, and alterations in enteric glia. Beta diversity
analysis of faecal microbiota composition shows clustering of two separate groups; control and alphasynuclein, indicating a difference in microbial composition between control and alpha-synuclein rats.
Overexpression of rAAV2/6-alpha-synuclein caused significant alterations in faecal bile acid
composition including an increase in bile acid levels and alterations by microbial modifications.
Voluntary running had a significant beneficial effect on gut pathology in the rAAV2/6-alpha-synuclein
model. This CNS-initiated PD model demonstrates alterations in ENS pathology and gut microbiome
composition, indicating a bidirectional relationship between the brain and the gut in PD.
Poster Session I, Poster 27
OPTIMISING A HYDROGEL SYSTEM FOR VM CELL DELIVERY
Ana Lúcia Rebelo, Abhay Pandit. Centre for Research in Medical Devices CÚRAM, National University
of Ireland, Galway.
Parkinson’s Disease (PD) is a neurodegenerative condition characterised by the death of dopaminergic
neurons in the substantia nigra. This is related to multiple movement disorders, however currently
there are only symptomatic therapies available and none of these address the specific
pathophysiology of the disease. Hydrogels have previously shown potential as a vehicle for delivery of
stem cells into the brain protecting them from the host environment and increasing their viability.
Collagen has shown high compatibility with neural tissue and is suitable for embryonic ventral
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mesencephalon (VM) cell encapsulation. Besides, the therapeutic potential of collagen can be further
expanded by functionalising it to address a specific aspect of PD pathology such as neuroinflammation
or activated microglia. Therefore, the goal of this project is to develop a multi-modal functionalised
collagen-based hydrogel that will target neuroinflammation in the brain, while carrying embryonic
cells to replace the dead dopaminergic neurons. In this study, collagen microgels with different
concentrations of collagen and 4S-PEG (cross-linker) were fabricated and their physical and chemical
properties fully studied through stability and degradation assays. It was shown that these microgels
have high crosslinking efficiency and stability up to 8h. Also, their biological properties were analysed,
and the microgels were shown to be non-cytotoxic to Neu7 cells. Furthermore, embryonic VM rat cells
were successfully loaded within the microgels, being the 2mg/ml collagen concentration with 0.4mM
4S-PEG concentration the most suitable microgels to use in a future transplantable therapy.
Poster Session I, Poster 28
NEUROTROPHIC FACTOR THERAPY FOR PARKINSON’S DISEASE: FOCUS ON GDF5 AS A CANDIDATE
FOR VIRAL VECTOR-MEDIATED NEUROPROTECTION AND NEURORESTORATION
Ruth M. Concannon1, Maeve A. Caldwell2, Aideen M. Sullivan1, Gerard W. O’Keeffe1. 1Department of
Anatomy and Neuroscience, University College Cork. 2Department of Physiology and TCIN, Trinity
College Dublin.
Parkinson’s disease (PD) is the second-most common neurodegenerative disease globally, affecting 12% of the population over the age of 65. PD is characterised by the progressive degeneration of
midbrain dopaminergic neurons from the substantia nigra (SN) and the accumulation of intraneuronal
inclusions (Lewy bodies) composed of pathogenic α-synuclein. While 10% of cases have a genetic
origin, the majority are sporadic cases and the etiology of idiopathic PD is likely to be multifactorial.
One proposed mechanism is that this is due to a loss of neurotrophic factor (NTF) support as a
consequence of aging, and much interest has focused on NTF delivery to slow disease progression.
GDF5, growth/differentiation factor 5, is a potent neurotrophic factor which has demonstrated trophic
effects similar to GDNF. Unlike GDNF, GDF5 mediates these effects in a RET-independent manner
which is crucial as RET signalling is impaired in the degenerating PD brain. Qualitatively, we have
observed GDF5 expression in TH-positive dopaminergic neurons in the human substantia nigra.
Bioinformatic analyses using the R2 microarray analysis and visualisation platform (http://r2amc.nl)
with grouping by KEGG pathways, has identified a significant overrepresentation of genes correlating
with GDF5 in pathways involved in ‘Parkinson’s disease’; p=8.1x10-5 (GSE 8397; Thygesen and
Zwinderman, 2004). In addition, a pilot study using lentiviral-mediated delivery of GDF5 in a
neurotoxic model of PD conferred significant neuroprotection to dopaminergic neurons in the
nigrostriatal pathway. These preliminary findings are encouraging and current and future studies will
investigate if sustained delivery of GDF5 can confer neuroprotection in preclinical Parkinson’s disease.
Poster Session I, Poster 29
INTRA-STRIATAL DELIVERY OF ANTI-INFLAMMATORY CYTOKINES ENCAPSULATED IN AN INJECTABLE
COLLAGEN HYDROGEL
Silvia Cabre, Veronica Alamilla, Niamh Moriarty, Abhay Pandit, Eilis Dowd. Pharmacology and
Therapeutics and CÚRAM Centre for Research in Medical Devices, National University of Ireland,
Galway.
The site specific delivery of anti-inflammatory factors using injectable biomaterial scaffolds has the
potential to target the elevated inflammatory response present after cell transplantation therapy in
Parkinson’s disease and therefore increase graft survival. The aim of this study was to assess the
biocompatibility of type 1 bovine collagen hydrogels of various cross-linker concentrations in vivo and
the IL-10 release kinetics from these hydrogels. In this study, 24 male Sprague Dawley rats were given
a bilateral intra-striatal delivery of 1000 ng of human IL-10 encapsulated in type I bovine collagen (2
mg/ml) hydrogels of increasing concentrations of 4s-StarPEG (1, 2 and 4 mg/ml) or as a bolus. In vivo
biocompatibility, in situ polymerisation and IL-10 release were assessed at days 1, 2 or 4 post-surgery.
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All hydrogels successfully polymerised in situ and were biodegradable over time. Additionally, the
collagen hydrogels did not exacerbate the host immune response. Most importantly, the collagen
hydrogel cross-linked with 4 mg/ml 4s-StarPEG significantly retained IL-10 at a greater volume in the
striatum, when compared to the delivery of IL-10 alone at 24h post-transplantation. In conclusion, this
study shows that the several collagen hydrogels tested are biocompatible in vivo and successfully
polymerise upon delivery to the brain. Moreover, we have validated that the collagen hydrogel
containing 4 mg/ml of 4s-StarPEG significantly improved the delivery and retention of IL-10 in the
striatum. This enhanced and site-specific delivery of IL-10 in a biomaterial scaffold could potentially
reduce the elevated host-response to transplanted grafts in Parkinson’s disease cell replacement
therapies. This project is funded by the European Union Horizon 2020 Programme (H2020-MSCA-ITN2015) under the Marie Sklodowska-Curie Innovative Training Networks.
Poster Session I, Poster 30
EFFECTS OF ACUTE ISCHEMIC STROKE ON GLIAL CELL-LINE DERIVED NEUROTROPHIC FACTOR AND
INTERLEUKIN-1 IN THE RAT BRAIN
James Prendergast, Adaobi Okolo, Andrew Douglas, Jennifer Shearer, Michelle Roche and Karen Doyle
Discipline of Physiology, School of Medicine, NUI Galway. Galway Neuroscience Centre.
Neuronal injury induced by ischemic stroke is impacted by an excessive inflammatory response,
mediated by changes in glial cell activity. Production of interleukin-1 (IL-1) orchestrates an
inflammatory response that may be detrimental to surrounding tissue, whereas production of glial
cell-line derived neurotrophic factor (GDNF) has an important role in survival and regeneration of
neurones. Investigating the early expression of these mediators after acute stroke will lead to a greater
understanding of the pathophysiological processes associated with this condition and may lead to
novel stroke therapeutics. Left middle cerebral artery occlusion (2h or 4h) was induced in male
Sprague-Dawley rats (n=5/6 per group) followed by 2h reperfusion or no reperfusion. In shamoperated animals, surgery was performed but insertion of the occluder was omitted. Following
reperfusion, rats were sacrificed and brains harvested for analysis of GNDF and IL-1 protein expression
by ELISA. Preliminary data demonstrates ischemic stroke followed by full or no reperfusion at 2h has
a trend to decrease protein expression in the frontal cortex(F(2,30)=7.82, P<0.01; F(2, 30)=2.83) and
anterior temporal cortex(F(2,30)=7.52, P<0.01; F(2, 28)=1.20) for GDNF and IL1 respectively, in a bihemispheric manner. At 4h, there is a trend for protein expression rising to sham levels in the
contralateral hemisphere of both regions and the ipsilateral frontal cortex (F(2, 27)=1.719,F (2,
26)=0.097) for GDNF and IL-1 respectively, however, they remain decreased in the ipsilateral anterior
temporal cortex (F(2, 28)=1.20, F(2, 26)=2.43). While most stroke research focuses on the ipsilateral
hemisphere, changes have also been reported in the contralateral hemisphere in the literature. It is
plausible that the reduction in GDNF levels contributes to the damage caused by stroke.
Poster Session I, Poster 31
CHANGE IN CHOP EXPRESSION IN NORMAL APPEARING IPSILATERAL FRONTAL CORTEX FOLLOWING
A STROKE
Adaobi Okolo, Jennifer Shearer, James Prendergast, Andrew Douglas, Una Fitzgerald, Karen Doyle.
School of Medicine, NUI Galway.
Ischemic stroke is a major cause of death and a leading cause of acquired disability. Upregulation of
C/EBP homologous factor (CHOP) has been linked to ER stress following stroke in a duration and
severity dependent manner. However, there is emerging evidence of CHOP upregulation being linked
to outcomes other than apoptosis, such as microglial activation. It was of interest to assess CHOP
expression in infarcted and normal appearing regions of the brain, following stroke. Focal ischemic
stroke was created by transient (2h or 4h) occlusion of the middle cerebral artery in Sprague Dawley
rats, followed by 2h or no reperfusion, and sham operated controls (n=3). CHOP expression was
assessed in 30um perfusion fixed brain slices from the frontal, anterior temporal and posterior
temporal cortices, striatum, and hippocampus; using immunohistochemistry. Pilot results
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demonstrate a significantly higher % of CHOP expressing cells in the lesioned hemisphere compared
to the unlesioned hemisphere following stroke with reperfusion (F(1,90)=37.12,p<0.001) and no
reperfusion (F(1,90)=61.09,p<0.001) in all brain regions assessed, particularly evident in the frontal
cortex (FC). Further investigation of effect of time on changes in FC showed significantly raised CHOP
expression following 2h occlusion with and without reperfusion, compared to sham groups
(F(2,154)=14.78,p<0.001), and also following 4h occlusion with or without reperfusion (F(2,154=47.97,
p<0.001). Our findings show early expression of CHOP, particularly in the normal appearing ipsilateral
frontal cortex. Probing this interesting finding will enhance the understanding of the role of CHOP
immediately following an acute ischemic stroke.
Poster Session I, Poster 32
OPTIMISATION OF HISTOLOGICAL AND IMMUNOHISTOCHEMICAL PROCESSES TO INVESTIGATE
ACUTE ISCHAEMIC STROKE CLOT PATHOLOGY
Sean Fitzgerald, Andrew Douglas, Michael Gilvarry2, Abhay Pandit, Karen M. Doyle. Centre for
Research in Medical Devices CÚRAM, National University of Ireland. 2Neuravi Ltd, Galway.
Stroke is a major cause of death and disability worldwide. Most strokes are ischaemic, caused by
occlusion of a blood vessel, commonly by a blood clot. Timely reperfusion by thrombolysis with tissue
plasminogen activator or removal of the clot by mechanical thrombectomy can result in markedly
improved functional outcomes, with reduced long-term disability. Blood clot composition can vary
considerably, from red blood cell rich clots which are relatively easy to remove, to clots that are less
red blood cell rich and much more difficult to remove. The biological composition of a blood clot can
influence how readily reperfusion can be achieved following a stroke. Our aim is to investigate acute
ischaemic stroke clot pathology, correlating biological composition with clinical data from stroke
patients. We have optimized analysis of the cellular components of blood clots using Massons
trichrome stain to identify red blood cells, white blood cells and fibrin and optimized automated
quantification of histological analysis using the Orbit Image Analyser platform. In on-going work, we
are investigating the effect of heparinized saline and paraformaldehyde storage conditions and
duration on histological and immunohistochemical analysis outcomes for acute ischaemic stroke
blood clots.
Poster Session I, Poster 33
THE EFFECT OF MECHANICAL REPERFUSION OUTCOME FOLLOWING AN OCCLUSIVE STROKE ON THE
REGIONAL EXPRESSION OF MATRIX METALLOPROTEINASE-9 IN RAT BRAIN
Andrew Douglas, Jennifer Shearer, James Prendergast, Adaobi Okolo, Karen Doyle. National University
of Ireland Galway, Neuravi Ltd, Galway.
This study investigated the effect of different mechanical reperfusion outcomes following occlusive
stroke on a marker of blood brain barrier dysfunction – matrix metalloproteinase-9 (MMP-9). Method:
Male Sprague Dawley rats underwent 2 hour middle cerebral artery occlusion (MCAO) (n=6-14 per
group). Following occlusion, different reperfusion strategies were employed for a further 2 hours;
either full, partial or no reperfusion, simulating cerebral blood flow (CBF) restoration that may occur
during thrombectomy. In sham-operated animals, filament insertion was omitted. Results:
Physiological parameters, including temperature, haemodynamics, blood glucose and gases were
within normal parameters with no difference between groups throughout. MCAO caused a drop in
CBF to 50% of pre-occlusion level (F(3,37)=10.57; p<0.001). Reperfusion approach had a significant
effect on CBF (F(2,27)=5.12; p<0.05); 78%, 53% and 43% of sham levels for full, partial and no
reperfusion groups respectively. Occlusion resulted in significant infarction (F(3,26)=3.03; p<0.05),
most prominent in non-reperfused animals, and also significant oedema (F(3,26)=5.49; p<0.01).
Occlusion resulted in increased MMP-9 expression in the lesioned hemisphere in the frontal cortex
(F(1,52)=15.51; p<0.001), striatum (F(1,52)=39.98; p<0.001), anterior temporal cortex (F(1,52)=63.85;
p<0.001) and posterior temporal cortex (F(1,52)=13.34; p<0.001), but not the hippocampus
(F(1,52)=2.00; ns). MMP-9 expression was higher in animals not reperfused than those fully or partially
63 | P a g e

NSI2017
National University of Ireland, Galway
28th & 29th August 2017

Abstracts of Poster Presentations
(Day 1 Monday 28th August)

reperfused, particularly in the striatum (F(3,52)=11.53; p<0.001) and anterior temporal cortex
(F(3,52)=10.35; p<0.001). Conclusion: Permanent occlusion resulted in greater infarct, oedema and
MMP-9 expression than full or partial reperfusion, supporting the clinical benefits of early
thrombectomy and suggesting even partial success may be beneficial.
Poster Session I, Poster 34
MICROBIAL REGULATION OF HIPPOCAMPAL MIRNA EXPRESSION: IMPLICATIONS FOR
TRANSCRIPTION OF KYNURENINE PATHWAY ENZYMES
Gerard M. Moloney1, Olivia O’ Leary1, Eloisa Salvo-Romero2, Lieve Desbonnet1, Fergus Shanahan3,
Timothy G Dinan, Gerard Clarke4, John F Cryan1. 1Department of Anatomy and Neuroscience, University
College Cork 2Digestive Diseases Research Unit. Vall d'Hebron Institut de Recerca, Department of
Gastroenterology, Hospital Universitario Vall d'Hebron, Universitat Autònoma de Barcelona 3APC
Microbiome Institute, University College Cork 4Department of Psychiatry and Neurobehavioural
Science, University College Cork
Increasing evidence points to a functional role of the enteric microbiota in brain development and
behaviour. miRNA’s are non-coding RNA’s that modify gene expression through translational
repression. The microbiota modulates host miRNA expression which modulates host gene expression
in the intestine. No changes in CNS miRNA expression have been linked to the colonisation status of
the gut. The aim was to determine if the gut microbiota influences transcriptional processes in the
hippocampus. We measured miRNA’s in the hippocampus of Germ-free (GF), conventional (C) and
Germ-free colonised (GFC) Swiss Webster mice. miRNA’s were selected for follow up based on
significant differences in expression between groups based on gender and colonization status. The
expression of miR-294-5p was increased in male germ-free animals and was normalised following
colonisation. Targets of the differentially expressed miRNA’s were over-represented in the kynurenine
pathway. We show that the microbiota modulates the expression of miRNAs associated with
kynurenine pathway metabolism and, for the first time, demonstrate that the gut microbiota regulates
the expression of kynurenine pathway genes in the hippocampus. We show a sex-specific role for the
microbiota in the regulation of miR-294-5p expression in the hippocampus.
Poster Session I, Poster 35
DELETION OF TLX AND SOCIAL ISOLATION IMPAIRS EXERCISE-INDUCED NEUROGENESIS IN THE
ADOLESCENT HIPPOCAMPUS
Danka A. Kozareva, Olivia F. O'Leary, John F. Cryan, Yvonne M. Nolan. Department of Anatomy and
Neuroscience, APC Microbiome Institute, University College Cork
Adolescence is a sensitive neurodevelopmental period during which life experiences and the
surrounding environment can have profound effects on the brain. Hippocampal neurogenesis, the
generation of functional neurons from neural stem cells, occurs throughout the lifespan and has been
shown to play a role in learning, memory and in mood regulation. In adulthood it is influenced by
extrinsic environmental factors such as exercise and stress. Intrinsic factors that regulate hippocampal
neurogenesis include the orphan nuclear receptor TLX (Nr2e1) which is primarily expressed in the
neurogenic niches of the brain. While mechanisms regulating adult hippocampal neurogenesis have
been widely studied, less is known on how hippocampal neurogenesis is affected during adolescence.
Thus, the aim of this study was to investigate the influence of both TLX and isolation stress on exerciseinduced increases in neurogenesis in running and sedentary conditions during adolescence. Single(i.e. isolation stress) wild type and Nr2e1-/- or pair-housed wild type mice were housed in sedentary
conditions or allowed free access to running wheels for 3 weeks during the adolescent period. A
reduction of neuronal survival was evident in mice lacking TLX. Exercise did not increase hippocampal
neurogenesis in these Nr2e1-/- mice, suggesting that TLX is necessary for the pro-neurogenic effects
of exercise during adolescence. Although social isolation during adolescence did not affect
hippocampal neurogenesis, it prevented an exercise-induced increase in neurogenesis in the ventral
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hippocampus. Together these data demonstrate the importance of intrinsic and extrinsic factors in
promoting an exercise-induced increase in neurogenesis at this key point in life.
Poster Session I, Poster 36
THE EFFECTS OF S1P RECEPTOR MODULATION IN AN ANIMAL MODEL OF ALZHEIMER’S DISEASE
Steven G Fagan, Sibylle Bechet and Kumlesh K Dev. Drug Development, Department of Physiology,
School of Medicine, Trinity College Dublin.
Alzheimer’s disease (AD) is an age-related neurodegenerative disorder that affects approximately 36
million people worldwide. Pathological hallmarks, including the formation of intracellular
neurofibrillary tangles and extracellular amyloid plaques, result in chronic activation of the immune
response, excitotoxicity and oxidative damage leading to synaptic dysfunction and severe
neurodegeneration. Current therapeutic approaches are limited, focusing on anti-inflammatory and
anti-NMDA receptor treatments. The sphingosine-1-phosphate (S1P) system is a lipid signaling system,
involved in cell proliferation, migration and survival, which is negatively affected early in AD
pathogenesis (1). Fingolimod (FTY720) is an S1P receptor modulator that is currently licensed for the
treatment of multiple sclerosis and has been shown to reduce the production of amyloid and enhance
the protective effects of microglia in models of AD (2,3). Here we present in vivo results from an
ongoing study demonstrating the effects of FTY720 on the 3xTg-AD mouse model of AD. Both the
Novel Object Location task (p<0.05; n=9; ANOVA) and Y-maze (p<0.05; n=9; ANOVA) revealed impaired
spatial memory in 8 month old 3xTg-AD mice that was ameliorated by treatment with FTY720 (1
mg/kg/day). Reduced circulating lymphocytes confirm that oral FTY720 administration was successful
(p<0.001; n=6; ANOVA) and the Open Field test for locomotion (p<0.05; n=6; ANOVA) and anxiety
(p<0.05; n=5; ANOVA) demonstrate that there was no treatment-related impairments that could
adversely affect behavioural tests. Impaired memory is one of the primary symptoms in the diagnosis
of AD and this study has demonstrated the promising therapeutic potential of FTY720 for treatment
of AD. References: 1. Couttas TA, Kain N, Daniels B, Lim XY, Shepherd C, Kril J, et al. Loss of the
neuroprotective factor Sphingosine 1-phosphate early in Alzheimer’s disease pathogenesis. Acta
Neuropathologica Communications. 2014;2(1):9. 2. Noda H, Takeuchi H, Mizuno T, Suzumura A.
Fingolimod phosphate promotes the neuroprotective effects of microglia. Journal of
Neuroimmunology. 2013;256(1–2):13-8. 3. Takasugi N, Sasaki T, Ebinuma I, Osawa S, Isshiki H, Takeo
K, et al. FTY720/Fingolimod, a Sphingosine Analogue, Reduces Amyloid-β Production in Neurons. PLoS
ONE. 2013;8(5):e64050.
Poster Session I, Poster 37
EXERCISE HAS A PERSISTENT EFFECT ON LEARNING AND MEMORY THROUGHOUT THE LIFESPAN:
THE ROLE OF NEW NEURONS, INFLAMMATION AND THE COGNITIVE RESERVE HYPOTHESIS
Bibiana Castagna Mota, Ruth Hennessy, Áine Kelly. Department of Physiology, School of Medicine &
Trinity College Institute of Neuroscience, Trinity College Dublin.
It is known that age-related cognitive deficit in humans is influenced by early age experiences. In this
context, studies have shown that physical exercise at different stages of the lifespan may protect
against deleterious effects of ageing. This study investigated the effects of exercise, initiated in youth
until middle age, on learning and memory and plasticity in ageing. Young mice underwent treadmill
running for 8 months. At 11 months old, they ceased exercise and were housed in the absence of
exercise until old age. They were tested every 2 months in the Novel Object Recognition (NOR) and
Object Displacement (OD). Also, at 20 months old, they were assessed in the Morris Water Maze
(MWM), tail suspension (TS) and the Elevated Plus Maze (EPM). Mice underwent Magnetic Resonance
Imaging (MRI) and were euthanatized. Differences were observed in the performances of NOR, OD
and MWM between Exercise (EX) and Sedentary (SED) mice, even 9 months after exercise cessation.
Also, EX mice showed decreased immobilization time in the TS and less anxious behaviour in the EPM.
PCR analysis of hippocampal tissue revealed age-induced increases in IL-1B and TNF-a mRNA
expression in SED mice that was prevented by exercise, indicating that exercise can modulate the
65 | P a g e

NSI2017
National University of Ireland, Galway
28th & 29th August 2017

Abstracts of Poster Presentations
(Day 1 Monday 28th August)

inflammatory profile in the hippocampus of the aged mouse. Neurogenesis was assessed by
immunohistochemistry and difference was found in the number of positive BrdU cells and positive
BrdU/NeuN cells in EX compared with SED group, suggesting that exercise is promoting newborn cell
survival even 9 months after exercise cessation.
Poster Session I, Poster 38
CYTOKINES AS PERIPHERAL BIOMARKERS IN NEURODEGENERATIVE DISORDERS: PLASMA AND CSF
ANALYSIS OF PATIENTS WITH MILD COGNITIVE IMPAIRMENT
Jack Prenderville, Conor McDonnell, Teresa Burke, Massimiliano Bianchi. Transpharmation Ireland Ltd
Mild cognitive impairment (MCI) effects 3-19% of adults over 65 and often progresses to dementias
including Alzheimer’s disease (AD). Neuroinflammation is a feature of MCI and cytokines such as IL1β, IL-6 and TNF-α are linked to AD progression. Few studies have analyzed inflammatory markers in
cerebrospinal fluid (CSF) and plasma from the same individuals. Here, we analyzed ten inflammatory
markers (IL-1β, IL-6, TNF-α, IFN-γ, IL-10, IL-12p70, IL-13, IL-2, IL-8, IL-4) in a multiplex assay. CSF and
plasma from donor MCI patients (n=10) and aged-matched controls (n=10) were purchased from a
biobank. Cytokine, total tau, and amyloid-beta (Aβ) expression was assessed using MesoScale
Discovery assays. Donors completed the mini-mental state examination (MMSE) and Alzheimer’s
disease assessment scale (ADAS). MCI donors showed MMSE (p<0.001) and ADAS (p<0.001) deficits
compared to controls. A significantly higher concentration of tau (p<0.001), TNF-α (p<0.05) and
significantly lower concentration of Aβ (p<0.05) was found in the CSF of MCI patients compared to
controls. Aβ (p<0.05) and IL-1β (p<0.05) significantly correlated with tau in MCI CSF only. This study is
one of the few to use an optimized multiplex assay on plasma and CSF from the same MCI individuals.
Consistent with the literature CSF tau and Aβ were increased and decreased, respectively. TNF-α has
previously been reported upregulated in CSF of AD patients and the increase reported here suggests
it may be predictive of MCI-to-AD progression. These results demonstrate the importance of analyzing
CSF and plasma from the same donors during longitudinal studies.
Poster Session I, Poster 39
IDENTIFICATION OF A CORE GENE CLUSTER REGULATING MEMORY CONSOLIDATION IN THE
HIPPOCAMPUS
Sarah Abdulmalek, Laura Connole, Paul Halley, Niamh C. O’Sullivan, Ciaran M. Regan, Keith J. Murphy
Neurotherapeutics Research Group, UCD Conway Institute, School of Biomolecular and Biomedical
Science, College of Science, University College Dublin.
A learning event initiates a cascade of molecular signals, which culminates in alterations in gene
activity. These, in turn, mediate synaptic remodelling, in particular, within the hippocampus, a
structure vital to memory formation. Previous studies suggest that early phases (0-6h) of memory
consolidation involve synaptic preparation by internalization of adhesion molecules, followed later by
synaptic restructuring involving synaptic growth (6-12h) followed by selection (12h+). The molecular
underpinnings of these morphological events are still poorly understood. Previously, we employed
DNA microarrays to study the mRNA expression profiles of the rat dentate gyrus at increasing times
following either water maze spatial learning or avoidance conditioning. Here, we report that 609 and
700 genes were transcriptionally regulated by ≥30% and ≥20% across the 24h post-training period
following spatial learning and avoidance conditioning, respectively. When these gene lists were
compared, a cohort of 135 transcripts was identified, whose expression levels are regulated following
both learning tasks. Collectively, these genes could be considered to be a core transcriptional program
for memory consolidation that is deployed independent of the nature of the learning task. We show
that two members of the cluster, midkine and klotho, can increase neurite outgrowth and complexity
in primary hippocampal cell culture and that klotho is upregulated by the memory-associated
neurotransmitter glutamate. Finally, we show that midkine can enhance learning and memory in the
water maze. These studies identify a memory-associated gene cluster, members of which can drive
memory consolidation in vivo.
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Poster Session I, Poster 40
EFFECT OF THE ACTIVATION OF NA+, K+-ATPASE IN VITRO IN PILOCARPINE-INDUCED EPILEPSY
Mayara Lütchemeyer de Freitas, Clarissa Vasconcelos de Oliveira, Fernanda Kulinski Mello, James W.
Larrick, Mauro Schneider Oliveira. Graduate Program in Pharmacology, Federal University of Santa
Maria, Brazil Panorama Research, Sunnyvale, California, United States of America
Na+, K+-ATPase activity is a major regulator of neuron excitability. Evidence indicates that reduced
Na+, K+-ATPase activity contributes to the initiation and/or spreading of seizures in epileptic mice and
epileptic patients. This enzyme is crucial for plasma membrane transport of water, glucose and
chemical mediators, including glutamate. Glucose hypometabolism and increased glutamate levels
are typically found in temporal lobe epilepsy in humans and experimental models. Here, we sought to
investigate the effect of DRRS antibodies, a site-specific antibody which activates Na+, K+-ATPase, on
SE pilocarpine-induced. SE was induced in male C57BL/6 mice with repeated low doses of pilocarpine.
After 40-60 days hippocampal slices were obtained. Control or epileptic slices were incubated for 30
minutes in either aCSF or DRRSAb (3 µM). We found that DRRSAb prevented the increase of glutamate
levels in hippocampal slices from epileptic mice. This result is supported by studies demonstrating
deleterious role of elevated levels of glutamate in epilepsy. Additionally, decreased uptake of the
glucose was detected in epileptic mice and prevented with DRRSAb treatment. Glucose
hypometabolism has been associated with neuronal loss and consequence of neuronal plasticity in
the epileptic brain rather than tissue damage. Moreover, no significant differences were observed of
the redox potential, apoptosis and plasma membrane integrity, suggesting that the protective effects
of DRRSAb were not due to differences in viability of hippocampal slices.Thus, our data revealed that
activation of Na+, K+ -ATPase may be a promising target for therapeutic strategy for epilepsy.
Poster Session I, Poster 41
NIMESULIDE ATTENUATES PENTYLENETETRAZOL-INDUCED SEIZURES IN MICE THROUGH PGE2 AND
IL-10
Fernanda Rossatto Temp1,2, Joseane Righes Marafiga1, Luciana Assis Gobo1, Ana Clᵤia Jesse1, Thiago
Duarte1, Paula Michelotti1, Leandro Carvalho1, Cristina R Reschke2 and Carlos Fernando Mello1.
1
Universidade Federal de Santa Maria,RS, Brazil. 2Royal College of Surgeons in Ireland.
Seizures increase prostaglandins (PGs) and cytokine levels in the brain. However, it remains to be
determined whether a COX-2 inhibitor, such as nimesulide, decreases cytokine production and PGs,
and whether such an effect is associated with seizure suppression. Adult male Swiss mice received
nimesulide or vehicle (0.2, 2 or 20 mg/kg, p.o.) daily for 14 days. On the 15th day mice were challenged
with pentylenetetrazol (PTZ) (50 mg/kg, i.p.) to induce seizures. Animals were monitored for 20
minutes, and cerebral cortex and hippocampus were dissected and homogenized for posterior
analysis. Subchronic administration of nimesulide significantly increased the latency to PTZ-induced
generalized tonic-clonic seizures and decreased the the total time spent in seizures. However,
nimesulide did not alter the number of seizure episodes or seizure severity measured by Racine scale.
Levels of pro-inflammatory cytokines IL-1β, IL-6, INF-γ and TNF-α were increased in mice cortex and
hippocampus after PTZ-induced seizures, effect that was not prevented by nimesulide pre-treatment.
On the other hand, levels of the anti-inflammatory cytokine IL-10 were also increased after PTZ
challenge, what was significantly potentiated by nimesulide pre-treatment, in both cerebral
structures. Furthermore, nimesulide pre-treatment significantly prevented the verified increase of
PGE2 levels induced by PTZ seizures in mouse cerebral cortex. Although, further investigation is
needed, taken together, these findings and the already known protective role that IL-10 plays in
seizures and the widely recognized roles of PGE2 in neuroinflammation, it is possible that IL-10
increase and PGE2 decreased may underlie the currently described nimesulide seizure protective
effect.
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Poster Session I, Poster 42
EXACERBATED EPILEPTIC PHENOTYPE IN miR-22 KNOCKOUT MICE
Luiz Fernando Almeida Silva, Cristina Reschke, Tobias Engel and David C. Henshall. Physiology and
Medical Physics, Royal Col. of Surgeons in Ireland.
Epilepsy is a brain disease that affects over 65 million people worldwide and is characterized by
recurrent seizures. Temporal lobe epilepsy is the most common form of epilepsy in adults and these
patients present high pharmacoresistance. Evidence emerged that miRNAs, a class of non-coding
RNAs that fine tune gene expression, play an important role in epilepsy. MiR-22 regulates key
epileptogenic-related processes, such as inflammation and apoptosis. Our group detected miR-22 as
the most expressed miRNA in the contralateral hippocampus in the kainic acid model. Moreover, we
found that silencing miR-22 exacerbates epilepsy. Here, we sought genetic evidence that miR-22
protects against epilepsy. Firstly, we characterized naïve miR-22-/- mice and compared to wild-type
littermates. No differences were observed in the brain morphology, gliosis or astrocytosis. We also
analyzed levels of miRNAs relevant in epilepsy. No difference was observed in the level of these
miRNAs. When injected with KA intra-amygdala mice lacking miR-22 presented similar seizure
severity, measured by EEG total power and amplitude, when compared to wild-type mice. This EEG
phenotype was followed by similar neuronal damage in the hippocampus. Interestingly, miR-22
knockout mice presented increased number of spontaneous seizures. Here, we also verified that the
intra-nasal administration of miR-22 mimics can be an effective delivery route, once we were able to
increase miR-22 hippocampal levels at 4h after administration. These genetic and pharmacological
data indicate that miR-22 plays a role in the pathophysiology of epilepsy, and that targeting this miRNA
may be a promising approach for epilepsy treatment.
Poster Session I, Poster 43
miRNA BIOFLUID PROFILES IN EXPERIMENTAL TEMPORAL LOBE EPILEPSY
Elizabeth Brindley, Mairead Diviney, Gary P Brennan, Aasia Batool, Caroline Sheedy, Yan Yan, Morten
T. Venø, Jørgen Kjems, David C Henshall. Department of Physiology, RCSI Interdisciplinary Nanoscience
Center, Aarhus University, Aarhus, Denmark
Epilepsy diagnosis is largely based on a clinical exam, leading to high rates of misdiagnosis.
Understanding the epileptogenic process may result in the identification of novel biomarkers.
Emerging evidence suggests the involvement of miRNA. miRNAs are short, non-coding nucleic acids
that regulate protein expression. Brain-enriched miRNAs have been reported in the plasma of patients
and models of epilepsy. Understanding the miRNA transfer to the blood will increase our
understanding of their value as biomarkers. As Ago2 plays a crucial role in miRNA regulated protein
expression, we aimed to characterise Ago2-bound RNA from plasma of mice following induction of
status epilepticus via intraamygdala kainate injection during epileptogenesis. We hypothesised that
brain-enriched miRNAs will be detected in the plasma at elevated levels when compared to control
mice and that by measuring Ago2-bound miRNA, specificity and sensitivity of biomarker discovery will
be enhanced. Plasma samples from KA and control mice were collected at serial time points and the
Ago2 protein was immunoprecipitated from plasma. Bound miRNA was extracted and sequenced
using the Illumina platform. Sequencing identified numerous brain- and brain cell type-enriched
miRNAs complexed to Ago2 in plasma and showed these varied according to timepoint between KA
and control mice. This study helps to characterise molecular mechanisms of extracellular miRNA
transport in epilepsy. The findings suggest new ways to increase the sensitivity and specificity of
molecular biomarkers of epilepsy by focusing on their molecular carriage mechanism and cellular
origins. Future studies could use similar approaches to analyse human biofluids from patients with
epilepsy.
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Poster Session II, Poster 1 (also Oral Session 3, Oral 1)
A COMPARATIVE STUDY OF SEGMENTATION TECHNIQUES FOR THE QUANTIFICATION OF BRAIN
SUBCORTICAL VOLUME
Theophilus N. Akudjedu1, Leila Nabulsi1, Migle Makelyte1,2, Sarah Hehir1, Cathy Scanlon1, Helen Casey1,
Srinath Ambati1, Joanne Kenney1, Stefani O’Donoghue1, Emma McDermott1, Liam Kilmartin2, Peter
Dockery3, Colm McDonald1, Brian Hallahan1, Dara M. Cannon1. 1Centre for Neuroimaging & Cognitive
Genomics NICOG, Clinical Neuroimaging Laboratory, NCBES Galway Neuroscience Centre, Psychiatry
& Anatomy, National University of Ireland Galway. 2College of Engineering and Informatics, National
University of Ireland Galway.
Introduction: Segmentation of brain regions can be undertaken using magnetic resonance imaging
(MRI) techniques of which manual tracing is considered the gold standard. However, given its
resource burden, various other techniques at different levels of automation have been utilised. To
date, there is limited research comparing the accuracy of these techniques at segmenting the brain
within a large sample. Methods: Consequently, this study compared the accuracy of fully automated
(FSLFIRST v.5.0.4), semi–automated (FreeSurfer v.5.1) and stereological (Measure®) segmentation
techniques against manual tracing (ITK-SNAP v.1.8) at delineating the bilateral volumes of the caudate
nucleus (easy-to-segment) and hippocampus (difficult-to-segment) in 281 T1-weighted MR images
obtained from patients (n=177) and healthy controls (n=104). Statistical analysis for the comparison
included bias estimations, the Pearson’s (r) and intra-class correlations (ICC). Results: The caudate
yielded high correlations (0.77-0.86, all: p<0.001) and moderate ICC’s (0.28–0.49, all: p<0.001) with
manual segmentation for all the techniques. For the hippocampus, only stereology yielded high
correlations (0.52-0.55, all: p<0.001) and ICC (0.47-0.49, all: p<0.001) values. FSL-FIRST and FreeSurfer
yielded poor ICC (0.07-0.10, all: p<0.001) but moderate to high Pearson’s correlations (0.35-0.62: all:
p<0.001) relative to manual tracing. Discussion: Automated and stereology techniques have high
accuracy when delineating easy-to-segment structures such as the caudate. Although well correlated,
only stereology demonstrated good absolute agreement with the manual segmentation of a difficultto-segment structure, the hippocampus, in a large typical MRI dataset. Volumetric bias calculations
corroborated this findings.
Poster Session II, Poster 2 (also Oral Session 3, Oral 2)
ROLE OF NRXN IN NEURODEVELOPMENTAL DISORDER: FROM STEM CELL TO CLINICAL PHENOTYPES
Sahar Avazzadeh, Katya McDonagh, Leo R Quinlan, Peter Dockery, Meng Li, Jackie Fitzgerald, Veronica
Mcinernery, Janusz Krawczyk, Tim O’Brien, Louise Gallagher, Sanbing Shen. 1Regenerative Medicine
Institute REMEDI, 2Physiology, 3Anatomy, NUI Galway, Ireland; 4Department of Psychiatry, Trinity
Institute of Neuroscience, Trinity College Dublin; 5Neuroscience and Mental Health Research Institute
University of Cardiff, 6HRB Clinical Research Facility, National University of Ireland Galway.
The pre-synaptic protein Neurexin1 (NRXN1) has been implicated in a number of neurodevelopmental
diseases including autism spectrum disorder (ASD), However, patient-derived disease models are
lacking. Induced pluripotent stem cells (iPSCs) have the potential to revolutionize human disease
modelling in vitro, targeting unmet clinical needs. We hypothesize that NRXN1 gene deletion may
dysregulate the balance of synaptic excitation and inhibition. Using skin biopsies from patients with
NRXN1 deletion and healthy donors, we converted fibroblasts into iPSCs by reprogramming. The iPSCs
were directed to cortical glutamatergic neurons using a dual SMAD inhibition method. Neuronal
progenitors from NRXN1 patients showed high expression of DCX at RNA level, a post mitotic neuronal
marker. This may suggest that NRXN1 mutation can enhance and promote differentiation. Mature
100-day old neurons were shown to express markers of neuronal maturity (MAP2) and synapses
(SYN1) at both the RNA and protein levels. Unexpectedly, our preliminary data from qRT-PCR revealed
an up-regulation of SHANK1 in 100-day neurons with NRXN1 deletion. We have carried out live cell
calcium imaging on 100-day neurons with Fluo-4AM, and neuronal networks displayed inherent
spontaneous firing activity. Additionally, increased calcium spiking was observed in response to
extracellular KCl and glutamate challenge. Our ongoing work will determine how elevated SHANK1
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expression may alter the excitatory and inhibitory balance in patient neurons by functional assays.
Transcriptome changes are currently under investigation to uncover molecular pathways associated
with ASD neurons. Further functional characterization will enhance our understanding of the disease
towards the development of screening assays for therapeutic intervention.
Poster Session II, Poster 3 (also Oral Session 3, Oral 3)
THE COMPLEX ROLE OF miRNA-124 IN EPILEPSY IS MEDIATED VIA EPIGENETIC AND INFLAMMATORY
PATHWAYS
Gary P. Brennan, Deblina Dey, Yuncai Chen, Katelin Patterson, Eric Magnetta, Alicia Hall, Yu Tang Mei,
David C. Henshall, Tallie Z. Baram. Dept of Pediatrics, University of California, Irvine
Insult-provoked transformation of neuronal networks into epileptic ones involves multiple
mechanisms. Intervention studies have identified both dysregulated inflammatory pathways and
NRSF-mediated repression of crucial neuronal genes as contributors to epileptogenesis. However, it
remains unclear how epilepsy-provoking insults (e.g., prolonged seizures/status epilepticus) induce
both inflammation and NRSF and whether common regulatory mechanisms govern both pathways.
Identification of a common regulatory mechanism might represent an important therapeutic target to
prevent epileptogenesis. We examined miR-124 as a candidate dual regulator of NRSF and
inflammatory pathways. Status epilepticus (SE) induced by kainic acid led to reduced miR-124
expression via SIRT1—and, in turn, miR-124 repression allowed upregulation of NRSF. We tested
whether augmenting miR-124 using miR-124 mimics/agomirs after SE would abort epileptogenesis by
inhibiting both inflammation and aberrant NRSF expression. SE-sustaining animals developed epilepsy
as detected by 24-video EEG monitoring, but supplementing miR-124 did not modify epileptogenesis.
Examining this result further, we found that synthetic miR-124 not only effectively blocked NRSF
upregulation and rescued NRSF target genes, but also augmented microglia activation and
inflammatory cytokines. Thus, miR-124 attenuates epileptogenesis via NRSF while promoting epilepsy
via inflammation.
Poster Session II, Poster 4 (also Oral Session 3, Oral 4)
LOCKED NUCLEIC ACID ANTAGOMIRS AS THERAPY FOR EPILEPSY
Cristina R. Reschke1, Massimo Rosso1, Vamshidhar R. Vangoor2, Gary P. Brennan1, Amaya SanzRodrigues1, Aasia Batool1, Luiz Fernando Almeida Silva1, Matthew Campbell3, Jeroen Pasterkamp2,
David C. Henshall1. 1Department of Physiology & Medical Physics, Royal College of Surgeons in Ireland,
2
Department of Translational Neuroscience, UMC Utrecht, Utrecht, The Netherlands 3Smurfit Institute
of Genetics, Lincoln Place Gate, Trinity College Dublin.
MicroRNAs are a family of small non protein coding RNAs that regulate gene expression. They play
important roles in the pathogenesis of epilepsy controlling processes that are dysregulated in
epileptogenesis, and have emerged as potential targets for epilepsy treatment. A key role has
emerged for miR134 with previous work showing silencing miR134 using intracerebroventricular
injections of antagomirs (Ant) potently suppressed evoked and spontaneous seizures. In order to
move this approach toward clinical translation we tested systemic delivery of these large
macromolecules, timing delivery to coincide with blood-brain barrier (BBB) opening. Status epilepticus
(SE) was induced in C57BL/6 adult mice by an intra-amygdala injection of kainic acid. BBB permeability
was assessed by dye injections and extravasation of serum protein into brain parenchyma, and
confirmed by 7T magnetic resonance imaging. Presence of Ant134 in the hippocampus was confirmed
by in situ hybridization. BBB permeability increased 2 h following SE and persisted for some time after.
Systemic injection of Ant134 at this time resulted in dramatically reduced numbers of epileptic
seizures up to 3 months after SE. This phenotype could be partly reversed by genetic knockdown of
Lim kinase1, a known target of miR134. Silencing miR134 is increasingly and consistently found to
produce anti-epileptogenic effects and these data indicate the option of systemic delivery which may
have wider clinical use. Preclinical development of Ant134 should now be considered.
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Poster Session II, Poster 5 (also Oral Session 3, Oral 5)
POPULATION-BASED INVESTIGATION INTO DISTINCT BEHAVIOURAL PHENOTYPES IN
AMYOTROPHIC LATERAL SCLEROSIS: COGNITION, STAGING, AND SURVIVAL
Tom Burke, Marta Pinto-Grau, Katie Lonergan, Peter Bede, Maebhdh O'Sullivan, Mark Heverin, Alice
Vajda, Russell McLaughlin, Niall Pender, Orla Hardiman. Trinity College Dublin Beaumont Hospital,
Dublin
Objective: Amyotrophic Lateral Sclerosis (ALS) is a clinically heterogeneous neurodegenerative
disorder associated with cognitive and behavioural impairment. The primary aim of this study was to
identify behavioural sub-phenotypes in ALS using a custom designed behavioural assessment tool
(Beaumont Behavioural Inventory, BBI). Secondary aims were to a) investigate the predictive nature
of cognitive assessment on behavioural change, b) report the behavioural profile associated with the
C9orf72 expansion, c) categorise behavioural change through disease staging, and d) to investigate
the relationship between cross-sectional behavioural classification and survival. Methods: A crosssectional population-based research design was applied to examine behavioural data from ALS
patients (n=317) and healthy controls (n=66). Patients were screened for the C9orf72 repeat
expansion. A sub-cohort of ALS patients completed an extensive cognitive assessment battery (n=65),
to investigate predictors of behaviour change. Principal component analysis (PCA) determined factors
associated with altered behaviour. Survival data were extracted from the Irish ALS register. Results:
No behavioural changes were reported in 180 patients (57%); 95 patients had Mild-Moderate
behavioural change (30%); 42 patients met the cut-off for Clinically Severe Behavioural Change (13%),
suggestive of a bvFTD diagnosis. The most frequently endorsed behaviours in ALS were reduced
concern for hygiene (36.8%), irritability (36.2%), new unusual habits (33.4%), and increased apathy
(31.1%). Five independent factors were identified through factor analysis. Social cognitive
performance was predictive of behaviour change (p=.031), yielding an R2=.188. Interpretation: These
data imply the presence of distinct sub-phenotypes of behavioural change in ALS most likely reflect
subcategories of extra-motor network disruption.
Poster Session II, Poster 6 (also Oral Session 4, Oral 1)
EVIDENCE FOR HYPORESPONSIVITY TO MORPHINE IN THE WISTAR-KYOTO RAT MODEL OF HYPE
Mehnaz Ferdousi1,3, Patricia Calcagno1,2,3, Morgane Clarke1,2,3, David Eyerman4, Connie Sanchez4, John
Kelly1,3, Michelle Roche2,3, David Finn1,3. 1Pharmacology and Therapeutics, 2Physiology, School of
Medicine, 3Centre for Pain Research and Galway Neuroscience Centre, NCBES, NUI Galway; 4Alkermes
Inc., Waltham, Massachusetts, USA
Background and aim: The role of the endogenous opioid system in pain-negative affect interactions
and the influence of genetic background is poorly understood. We compared the effects of morphine
(MOR agonist) and cyprodime (MOR antagonist) on behavioural responding to noxious stimuli in
Wistar-Kyoto (WKY) rats, a genetic model of negative affect and associated hyperalgesia, versus
Sprague-Dawley (SD) rats. Methods: Adult male SD and WKY rats were allocated to groups across three
experiments using within-subjects design. Experiments 1 and 2 investigated effects of morphine(0.57.5mg/kg), or morphine(2mg/kg) and cyprodime(0.3 or 1mg/kg), respectively, in hot plate, elevated
plus maze (EPM), open-field (OF), and forced-swim tests (FST). Experiment 3 investigated effects of
morphine(0.5 or 2mg/kg) and cyprodime(0.3mg/kg) in the formalin test. Results: In the hot plate test
(Experiment 1), the minimal effective morphine dose was 2 and 0.5mg/kg in WKY and SD rats,
respectively. In Experiment 2, morphine produced a sustained antinociceptive effect in SD, but not
WKY, rats, which was attenuated by cyprodime. WKY-vehicle rats exhibited reduced distance moved
in EPM and OF, reduced entries into the OF centre zone and higher immobility in FST, versus SD
counterparts. In Experiment 3, morphine reduced formalin-evoked nociceptive behaviour in SD, but
not in WKY, an effect attenuated by cyprodime. LC-MS/MS revealed no difference in plasma morphine
levels between strains. Conclusions: These data indicate hyporesponsivity to morphine in WKY rats,

71 | P a g e

NSI2017
National University of Ireland, Galway
28th & 29th August 2017

Abstracts of Poster Presentations
(Day 2 Tuesday 29th August)

versus SD counterparts, in tests of thermal and inflammatory pain, suggesting altered expression
and/or functionality of MOR may underlie the WKY phenotype.
Poster Session II, Poster 7 (also Oral Session 4, Oral 2)
PRIMING OF ADULT RAT INCISION PAIN: SEX-DEPENDENT PREVENTION BY NEONATAL MICROGLIAL
INHIBITION
Orla Moriarty, Yushan Tu, Michael W. Salter, Simon Beggs, Suellen M. Walker. University College
London and UCL Institute of Child Health, London, United Kingdom; The Hospital for Sick Children,
Toronto, ON, Canada
Pain during critical neonatal periods is associated with long-term functional consequences. In rodents,
adult incision-related hyperalgesia is enhanced following neonatal incision, with associated increases
in spinal microglial reactivity. As adult neuroimmune responses are sexually dimorphic, we
investigated effects of microglial inhibition with minocycline at the time of neonatal injury, and
evaluated sex-dependent outcomes on adult re-incision hyperalgesia. We also investigated the
somatotopy of neonatal incision-induced hyperalgesia. Male and female neonatal rats underwent
plantar hindpaw incision with perioperative saline or minocycline treatment. Following re-incision of
the same hindpaw in adulthood, spinal reflex sensitivity was evaluated (thermal/mechanical
withdrawal thresholds, electromyography). Acute microglial reactivity (Iba1) and cell death (FluoroJade C) were assessed in neonatal spinal cord. To investigate the distribution of re-incision
hyperalgesia, rat pups underwent neonatal incision at different anatomical sites. As adults, all rats
underwent left hindpaw incision, and reflex sensitivity was evaluated. Mechanical hyperalgesia was
enhanced in rats with prior neonatal incision. Perioperative neonatal minocycline attenuated this
repeat incision-induced increase in male but not female rats. The same pattern was evident for
thermal hyperalgesia and electromyographic responses. Minocycline did not affect basal or incisioninduced increases in cell death in the spinal cord in either sex, but tended to attenuate the increased
spinal microglial reactivity following neonatal incision in males. Enhanced hyperalgesia following adult
incision varied with location of neonatal incision, being greatest when at the same site. Our results
extend previous findings of sexually dimorphic microglia-neuronal signalling. Neonatal minocycline
treatment modulates adult injury response in male but not female rats.
Poster Session II, Poster 8 (also Oral Session 4, Oral 3)
CELLULAR AND GLYCOMIC FACILITATORS OF REGENERATION IN A XENOPUS LAEVIS MODEL OF
SPINAL CORD INJURY
Rachel Ronan, Aniket Kshirsagar, Ana Lúcia Rebelo, Michelle Kilcoyne, Gerhard Schlosser, Abhay
Pandit, Siobhan McMahon. CURAM, Anatomy, Glycoscience, Zoology, National University of Ireland,
Galway
Currently there is no successful treatment for spinal cord injury (SCI) in the clinic. Pre-clinically
biomaterial strategies are promising but further improvement will be required. To design an
appropriate therapeutic we first aim to understand how regeneration occurs naturally. Here we
compare the response to SCI in regenerating and non-regenerating Xenopus laevis by examination of
cellular and molecular (glycosylation) responses. Changes in N-glycosylation have been reported with
traumatic brain injury but never investigated in relation to SCI. SCI was modelled by complete
transection of the cord, in sham controls the cord was exposed but undamaged. Immunohistochemical
and lectin histochemical analyses were carried out at a number of time-points up to 10 days post injury
(dpi), to establish the timeline of neuronal regrowth, the astroglial and microglial responses and the
glycosylation response in both regenerating and non-regenerating stages. In tadpoles recovery was
complete at 10 dpi. Maximal growth response in regenerating tadpole Xenopus was at 1 and 7 dpi. At
these time-points the glial response differed between regenerating tadpoles and non-regenerating
froglets: astrocyte area was reduced in tadpole but elevated in froglet, and astrocyte morphology
differed at 7 dpi. Microglia were more abundant in regenerating tadpole. Distinct changes in
glycosylation were seen with the response to injury comparing regenerative and non-regenerative
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phases. Many glycosylated cells were identified as being microglia or macrophages. In conclusion,
successful regeneration in tadpole Xenopus occurs within 10 days and is facilitated by astroglial,
microglial and glycomic responses which are distinct from those in non-regenerating froglet Xenopus.
Poster Session II, Poster 9 (also Oral Session 4, Oral 4)
MATERNAL IMMUNE ACTIVATION AFFECTS CELL POPULATIONS AND DEVELOPMENTAL PROCESSES
IN THE RODENT SPINAL CORD IN A TEMPORALLY AND SPATIALLY DEPENDENT MANNER
Rebecca C Anderson, Tara Foley, Jason Radford, Joanna Allardyce, Sophie O' Halloran, Gerard W
O'Keeffe, Kieran W McDermott. University of Limerick University College Cork
Studies suggest that maternal immune activation (MIA) during pregnancy may be implicated in
development of neurological disorders with timing of immune challenge and spatial differences
playing an important role. The development of the spinal cord (SC) is well-characterised and here we
investigate how MIA may affect its development. The effect of MIA on oligodendrocytes, microglia,
and reelin expression in the SC has been investigated. Time-mated dams received an intraperitoneal
injection of 100µg/kg lipopolysaccharide (LPS) or Saline on embryonic day (E)12 or 16. Embryos were
harvested 5hr post-injection, or delivered and sacrificed at postnatal day (P)14. Offspring were fixed,
frozen whole or following SC dissection, cryosectioned and immunostained with Olig2, Iba-1 and
reelin. At E12, Olig2+ and Iba-1+ counts were unchanged 5hr post-LPS injection but Olig2+ cells were
decreased in the ventral grey matter of the rostral SC at P14 . Iba-1+ counts were unchanged at P14.
At E16, Olig2+ and Iba-1+ cells decreased in grey and white matter 5 hours post-LPS. Preliminary
evidence suggests that reelin expression following MIA at E12 is unchanged at 5hrs and P14 but at
E16 reelin expression is decreased 5hrs after MIA. These findings suggest MIA affects development in
the SC in a temporally and spatially precise manner. At E12 MIA does not appear to affect olig2+
progenitors acutely but does affect them at P14. In contrast, at E16 MIA affects all the markers
examined acutely. Further work will investigate MIA at E16 postnatally as well as the mechanisms
underlying the changes observed.
Poster Session II, Poster 10 (also Oral Session 4, Oral 5)
INFLAMMATORY CHANGES IN MICROGLIA INDUCED BY INTERFERON-Γ ARE ASSOCIATED WITH
GLYCOLYSIS; A ROLE OF IRON SEQUESTRATION.
Allison L. McIntosh, Robert Holland, Orla M. Finucane, Marina A. Lynch. Neuroinflammatory Research
group, Dept of Physiology, Institute of Neuroscience, Trinity College Dublin, Dublin.
Background: Neuroinflammation and increased microglial activation are common features of
Alzheimer’s Disease. Iron accumulation in the brain and alterations in cellular metabolism are also
observed. It is unclear how iron accumulation affects microglial metabolism. This study aims to
investigate alterations in microglial iron handling and metabolism and whether iron loading is
sufficient to induce phenotypic changes. Method: Primary microglia were treated with control media
or IFNγ (50ng/ml) ± amyloid-β (Aβ) for 24 hours. Iron uptake was examined by treatment with
fluorescently-labelled iron oxide nanoparticles (IONP; 100μg/ml) for 2h either alone or following IFNγ
stimulation. Cells were harvested for analysis of the cellular metabolic profile (Seahorse XFE),
expression of cytokines and glycolytic enzymes using RT-PCR and western immunoblotting, and
immunocytochemistry for IONP uptake. Results: IFNγ+Aβ increased TNFα mRNA expression (p<0.01)
confirming an inflammatory phenotype. IFNγ+Aβ also increased glycolysis (p<0.01) and glycolytic
capacity (p<0.01) but did not affect mitochondrial respiration. The increased glycolysis was
accompanied by increased PFKFB3 (p<0.05) and hexokinase II (p<0.05), two enzymes involved in
regulating glycolysis. In addition, IFNγ+Aβ increased ferritin (p<0.05) and IONP uptake was increased
in IFNγ-stimulated cells (p<0.05). Treatment with IONP increased TNFα expression (p<0.05), glycolysis
(p<0.05) and PFKFB3 (p<0.05). Conclusions: These data suggest that the pro-inflammatory phenotype
induced by IFNγ+Aβ is accompanied by increased glycolysis and iron retention, and that iron
accumulation may be sufficient to drive the metabolic shift and induce an inflammatory phenotype.
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The iron retentive characteristic of these cells will be exploited to allow the imaging of
neuroinflammation in vivo using MRI.
Session II, Poster 11
VERBAL INTELLIGENCE RELATES TO GLOBAL DENSITY IN BRAIN STRUCTURAL CONNECTIVITY
Laura A Costello, Leila Nabulsi, Genevieve McPhilemy, Theophilus N Akudjedu, Pablo Najt, Grainne
Neilson, Srinath Ambati, Chris Grogan, James McLoughlin, Brian Hallahan, Colm McDonald, and Dara
M Cannon. The Centre for Neuroimaging & Cognitive Genomics NICOG, Clinical Neuroimaging Lab,
NCBES Galway Neuroscience Centre, College of Medicine, Nursing, and Health Sciences, National
University of Ireland Galway.
Intelligence emerges from exchanges between a distributed neural network of parieto-frontal and
temporal brain regions and their underlying white matter axonal connections. Network analysis
enables unprecedented investigation into the relationship between intelligence and structural
organisation of the brain.We hypothesised that intelligence would be positively related to structural
integration in the healthy human brain. Twenty-eight healthy volunteers (18-65 years,
mean±SD:39±15) underwent the Wechsler Abbreviated Scale of Intelligence-III, structural (MPRAGE)
and 61-direction diffusion magnetic resonance imaging. Brain regions were defined using FreeSurfer
(v5.3.0) and trajectories were reconstructed using (non-tensor) constrained spherical deconvolution
tractography (ExploreDTI v4.8.6). Properties of global organisation (density, efficiency and path
length) weighted by fractional anisotropy were derived (Brain Connectivity Toolbox v.1.42) and
compared to intelligence performance(Spearman’s correlation). Verbal (mean±SD:117±15, r=0.41,
p=0.03) but not performance IQ (116±19, r=-0.33, p=0.09) was positively correlated to global density.
IQ was not related to global efficiency (verbal r=0.29, p=0.13; performance r=-0.065, p=0.74) or path
length (verbal r=-0.24, p=0.22; performance r=0.17, p=0.40). Verbal intelligence relates positively to
global density, a measure representing the number of connections present relative to the number of
total possible connections in the brain. This is the first study to establish this relationship using both
cortical and subcortical anatomical regions along with a non-tensor based tractography approach.
Previous network analyses studies reported significant correlations between higher intelligence and
global properties of topological integration; our finding supports the hypothesis that verbal
intelligence may be related to global properties of topological integration that underpin efficient
information processing within the brains’ distributed neural network.
Poster Session II, Poster 12
WORKING MEMORY PERFORMANCE AND STRUCTURAL CONNECTIVITY IN THE HUMAN BRAIN
Chris Grogan, Genevieve McPhilemy, Leila Nabulsi, Theophilus N. Akudjedu, Pablo Najt, Laura A.
Costello, Grainne Nielsen, Srinath Ambati, James McLoughlin, Brian Hallahan, Colm McDonald, and
Dara M. Cannon. The Centre for Neuroimaging & Cognitive Genomics NICOG, Clinical Neuroimaging
Lab, NCBES Galway Neuroscience Centre, College of Medicine, Nursing, and Health Sciences, National
University of Ireland Galway.
Working memory is a cognitive mechanism based on communication across the brains structural
connectivity network between cortical and sub-cortical regions mediated via their underlying white
matter axonal connections. Loss of white matter organisation and lesions in parietal and prefrontal
cortices are associated with working memory impairment. We hypothesised that working memory
ability would relate to global topological properties of brain organization. Twenty-eight healthy
controls (mean age±SD, 33±15 years) underwent three visual working memory tests from the CANTAB
battery with performance measured by number of correct answers (paired associate learning test
(PAL), delayed matching-to-sample (DMS) and spatial recognition memory (SRM)) and
structural and diffusion-weighted magnetic resonance imaging. Nodes were parcellated using
Freesurfer (v5.3.0) and edges were defined using (non-tensor) constrained spherical deconvolutionbased tractography (ExploreDTI v4.8.6). Global properties of topological organization (density,
efficiency, path length) weighted by fractional anisotropy were obtained using Brain Connectivity
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Toolbox (v1.42, MATLAB vR2012b) and compared with working memory performance (Spearman’s
correlation). Working memory was not related to global efficiency (PAL mean±SD 20.2±3.4, r=0.136,
p=0.493; DMS 36.7±2.9, r=0.15, p=0.44; SRM 15.9±2.2, r=-0.02, p=0.91), global density (PAL r=-0.04,
p=0.86; DMS r=-0.23, p=0.25; SRM r=0.98, p=0.28) or path length (PAL r=-0.01, p=0.96; DMS r=-0.36,
p=0.06; SRM r=-0.09, p=0.64). Neither global brain topological efficiency nor density was related to
working memory in a healthy control cohort, despite previous findings of working memory impairment
and regional structural deficits in grey matter, white matter disorganization and functional
subnetwork disruption. However, it remains possible that more regionally specific subnetwork
structural connectivity could be associated with working memory performance in the healthy human
brain.
Poster Session II, Poster 13
ALTERED SUB-NETWORK AND RICH-CLUB CONNECTIVITY IN BIPOLAR DISORDER
Leila Nabulsi1, Genevieve Mc Philemy1, Stefani O’Donoghue1, Giulia Forcellini1, Laura A. Costello1,
Christopher Grogan1, Pablo Najt1, Srinath Ambati1, James McLoughlin1, Denis O’Hora3, Liam
Kilmartim2, Brian Hallahan1, Colm McDonald1, Dara M. Cannon1. 1The Centre for Neuroimaging &
Cognitive Genomics NICOG, Clinical Neuroimaging Lab, NCBES Galway Neuroscience Centre, National
University of Ireland Galway. 2College of Engeneering and Informatics, National University of Ireland
Galway. 3School of Psychology, National University of Ireland Galway.
Graph theoretical analysis of the human connectome have identified fronto-limbic, posterior-parietal
and temporal disconnectivity in bipolar disorder (BD). However, despite evidence of subcortical
abnormalities in BD, studies thus far have been technically restricted to cortical network maps. We
aim to compare connectivity in BD across cortical and subcortical regions and connection involving
complex fibre arrangements relative to healthy controls. Structural and diffusion magnetic resonance
images were acquired from 37 subjects with BD (mean age±SD 41.6±12;19-64 years) and 40 healthy
volunteers (41.6±14.6, 19-61 years). Thirty-five cortical and 8 subcortical regions were defined
bilaterally (FreeSurfer v5.3.0); white matter trajectories were reconstructed using (non-tensor)
constrained spherical deconvolution tractography (ExploreDTI v4.8.6). Network-based statistic (NBS
v1.2, MATLAB vR2012b) and rich-club analysis (MATLAB vR2012b, Rstudio v1.0.143) compared
connectivity and rich-club membership between BD and control groups. BD subjects displayed
significantly weaker connectivity (threshold 1.5, 2 and 2.5) in a sub-network including basal ganglia,
temporo-limbic regions. Rich-club membership was altered in BD with the globus pallidum,
hippocampus and superiortemporal gyrus absent compared to controls at significantly reduced
connection density (k=41, p=0.0001). Extension of the connectome to include subject-defined
subcortical nodes and connections in addition to cortical regions demonstrates involvement of the
caudate, putamen and globus pallidus as well as temporo-limbic dysconnectivity as trait features of
BD. This corroborates subcortical structural deficits associated with BD in recent large-scale studies.
Furthermore, in BD it appears that among the most densely connected subnetwork in the brain (the
rich-club), several regions involved in reward processing are significantly less frequently included.
Poster Session II, Poster 14
NEUROANATOMICAL CORRELATES OF NOUN-VERB DISSOCIATION IN NEUROSURGICAL PATIENTS
Giulia Tronchin1,2, Barbara Tomasino1, Dario Marin1, Marta Maieron3, Franco Fabbro1, Roberto
Cubelli4, Miran Skrap5 and Claudio Luzzatti6. 1IRCCS "E. Medea", San Vito al Tagliamento PN, Italy
2
Centre for Neuroimaging & Cognitive Genomics NICOG, Clinical Neuroimaging Laboratory, NCBES
Galway Neuroscience Centre, National University of Ireland Galway. 3Fisica Medica Azienda Sanitaria
Universitaria Integrata S. Maria della Misericordia, Udine, Italy 4Dipartimento di Psicologia e Scienze
Cognitive, Universita Trento, Italy 5Unitaperativa di Neurochirurgia, Azienda Sanitaria Universitaria
Integrata S. Maria della Misericordia, Udine, Italy 6Dipartimento di Psicologia, Universita MilanoBicocca, Italy & Milan Centre of Neuroscience.
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Introduction: To date, the anatomical correlates of noun-verb dissociation are unclear and metaanalyses of clinical-anatomical correlative studies produced contradictory results (e.g. Crepaldi et al.
2011). The present study explores the neuroanatomical basis of verb and noun processing in
neurosurgical patients. Methods: Anatomical MR images were acquired for 99 preoperative
neurosurgical patients who were asked to name noun and verb images taken from the Battery for the
Analysis of Language Disorders (Miceli et al., 1994). Lesional data were analysed by means of the
Voxel-based Lesion Symptom Mapping (VLSM) procedure, as well as the standard subtraction
procedure. Results: Twenty-three patients performed below the normal range on both nouns and
verbs (4/23 disproportionately impaired on nouns and 1/23 on verbs) sixteen only on verbs (8/16
disproportionately impaired on verbs with nouns within the normal range) and six only on nouns (2/6
disproportionately impaired on nouns with verbs within the normal range). VLSM in combination with
the subtraction procedure revealed brain areas selectively related to verb naming impairments
located in the middle frontal gyrus, precentral gyrus, parietal and rolandic operculum, supplementary
motor area, and the inferior parietal cortex, whereas areas related to noun naming impairments
involved the basal temporo-occipital cortex. Our data also indicate that noun and verb naming deficits
may occur at subcortical level, as an anatomical disconnection phenomenon. Conclusions: Our results
support the existence of a verb-specific area in the mesial part of the frontal and in the inferior parietal
cortex and of noun-specific basal temporal/occipital and subcortical neural circuitries.
Poster Session II, Poster 15
LGI1 AUTOANTIBODIES AS A CAUSE AND THERAPEUTIC TARGET FOR SEIZURE CONTROL
Teresa C. Moloney1,2, Orla Watters1, Sarosh Irani2, Arjune Sen2, Jane Adcock2, Angela Vincent2,
Bethan Lang2, Jochen Prehn1 and David C. Henshall1. 1Department of Medical Physics and Physiology,
Royal College of Surgeons in Ireland, Dublin, Ireland and 2Nuffield Department of Clinical
Neurosciences, University of Oxford, UK
Leucine-rich glioma-inactivated protein 1 (LGI1) is a multifaceted secreted protein thought to play a
critical role in synaptic neurotransmission. Autoantibodies to LGI1 have been identified in specific
epilepsy syndromes associated with cognitive decline. We hypothesised that LGI1-autoantibodies are
epileptogenic and disease-causing in patients with epilepsy rather than a secondary biomarker. A dual
approach to the study was undertaken. Firstly, 232 patients with newly diagnosed focal epilepsies
were recruited and their sera tested for a full panel of neuronal autoantibodies including LGI1. Next,
we sought to determine the in vitro and in vivo electro-clinical effects of purified patient-derived LGI1autoantibodies using calcium signalling by time-lapse live cell imaging and by generating a passive
transfer mouse model, respectively. Screening of patient sera found that positive antibody titres were
detected in 34 (14.6%) of the epilepsy patients, of which 4 (1.7%) patients had LGI1-autoantibodies.
Preliminary in vivo findings from EEG cortical surface recordings in adult C57BL/6J mice
intraventricularly infused with LGI1-autoantibodies found 1) a greater baseline power compared to
controls suggestive of increased electrocortical activity and 2) more severe seizures compared to
controls following a systemic challenge with a pro-convulsive reagent. Corroborating these findings,
in vitro calcium signalling found that pre-treatment of live hippocampal neurons with LGI1autoantibodies resulted in significantly greater spontaneous calcium events compared to control as
well as a hyperexcitable calcium response following a glutamate/glycine challenge. This study found
that LGI1-autoantibodies are found in patients with epilepsy and interfere with neuronal excitability.
Elucidation of the molecular mechanisms through which LGI1-autoantibodies mediate pathogenic
effects will provide important insights into the basic mechanisms of epileptogenesis. This work was
funded by ERUK, CURE and the Irish Research Council.
Poster Session II, Poster 17
ALCOHOL USE IS ASSOCIATED WITH REDUCED ANTERIOR CINGULATE CORTEX THICKNESS IN
BIPOLAR DISORDER AND HEALTHY PARTICIPANTS’
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Fiona M. Martyn, Genevieve McPhilemy, Leila Nabulsi, Theophilus N. Akudjedu, Pablo Najt, Srinath
Ambati, James McLoughlin, Brian Hallahan, Colm McDonald, and Dara M. Cannon. The Centre for
Neuroimaging & Cognitive Genomics NICOG, Clinical Neuroimaging Laboratory, NCBES Galway
Neuroscience Centre, National University of Ireland Galway.
Introduction: Cortical thinning, in particular of the anterior cingulate cortex (ACC), is seen in bipolar
disorder1 and alcohol-use disorders2. Due to this, moderate alcohol use may act as a confound when
examining cortical thickness in bipolar disorder. Consequently, we hypothesized that thinning of the
ACC would be inversely related to levels of alcohol use, this effect would be greater in indivdiuals with
bipolar disorder. Methods: Thirty participants meeting DSM-V diagnostic criteria for bipolar disorder
(50% female, mean age ±SD 43±12 years), and 32 healthy controls (56% female, 38±14) underwent
structural MRI (3Tesla-MPRAGE) and the AUDIT-C3, a validated psychometric instrument to assess
alcohol use. ACC thickness was determined using Freesurfer (v.5.3.0) and examined in relation to
alcohol-use using a non-parametric correlation (Spearman’s). Results: There was no diagnostic-group
difference in age, alcohol-use, or mean ACC thickness. An overall significant negative correlation
between alcohol-use (AUDIT-C score) and left (r=-0.352, p=0.004) but not right (r=0.120, p=0.357) ACC
thickness was detected, that was not explained by age or diagnosis. This left ACC effect was driven by
the bipolar group (r=-0.347, p=0.061), and potentially the control group (r=-0.206, p=0.259), the latter
only after removal of two outliers (r=-0.356, p=0.054, defined 3xSD above mean). Discussion: Alcohol
use was inversely associated with cortical thickness in the ACC, with this effect of greater magnitude
in indivdiuals with bipolar disorder. Future research studies should include alcohol use as a potential
confounding factor when analyzing ACC thickness, particularly if participants have a major affective
disorder, such as bipolar disorder.
Poster Session II, Poster 18
A MOLECULAR ANALYSIS OF SDCCAG8, A SCHIZOPHRENIA RISK GENE THAT FUNCTIONS IN THE
CENTROSOME
Mairead Flynn1, Denise Harold2, Aidan Corvin2, Michael Gill2, Gary Donohoe1, Ciaran Morrison3 & Derek
Morris1. 1. Cognitive Genetics and Cognitive Therapy Group, Neuroimaging and Cognitive Genomics
NICOG Centre, School of Psychology and Discipline of Biochemistry, National University of Ireland
Galway. 2Neuropsychiatric Genetics Research Group, Institute of Molecular Medicine and Discipline of
Psychiatry, Trinity College Dublin 3Centre for Chromosome Biology, Discipline of Biochemistry, National
University of Ireland Galway.
Schizophrenia affects 1% of adults and is a major global health problem. I am interested in the
potential role of the centrosome in schizophrenia. The centrosome, an organelle within cells, plays a
crucial role in brain development where it directs cell shape, polarity and motility. The centrosome
also seeds the growth of antenna-like signalling structures called primary cilia. Rare mutations in
centrosome genes cause disorders that present with severe cognitive deficits and variable
neuropsychiatric phenotypes. GWAS data has implicated many genes in schizophrenia. We have
shown that seven schizophrenia risk genes encode proteins with centrosomal functions. Of these,
SDCCAG8 is also associated with educational attainment in GWAS and the genome-wide significant
SNPs for the two phenotypes are in high linkage disequilibrium indicating a pleiotropic effect. We have
found that a schizophrenia risk SNP in SDCCAG8 is significantly associated with poorer performance in
a social cognition task, in a large Irish dataset of schizophrenia patients and controls (p=0.001). To
analyse the molecular function of SDCCAG8 we have used genome editing to knock it out in neuronal
and retinal cells. Preliminary data shows that loss of SDCCAG8 impairs cells’ ability to make primary
cilia and that their capacity to repair genome damage is reduced. Current work is addressing whether
SDCCAG8 affects activities that may contribute to schizophrenia, including cell migration and cell
signalling. This could identify molecular mechanisms by which SDCCAG8 mutations contribute to
schizophrenia risk and cognition, and help uncover the processes that implicate centrosome genes in
neurodevelopmental phenotypes.
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Poster Session II, Poster 19
HYPERALGESIA AND IMPAIRED EXPRESSION OF FEAR-CONDITIONED ANALGESIA IN THE STRESSAND PAIN-HYPERRESPONSIVE WISTAR-KYOTO RAT STRAIN: A ROLE FOR ANANDAMIDE IN THE
INFRALIMBIC CORTEX?
Louise Corcoran1,3, Kieran Rea1,3, Michelle Roche2,3 and David. P. Finn1,3. 1Discipline of Pharmacology
and Therapeutics, 2Discipline of Physiology, School of Medicine, 3Centre for Pain Research and 4Galway
Neuroscience Centre, NCBES, NUI Galway.
Introduction: Fear-conditioned analgesia (FCA) is a form of endogenous analgesia mediated by the
endocannabinoid system. The influence of genetic background on FCA remains unknown. The WistarKyoto (WKY) rat is an inbred strain that exhibits an anxiety/depressive-like phenotype, hypersensitive
to pain, compared with Sprague-Dawley (SD) rats. Aims: 1. Compare formalin-evoked-nociceptivebehaviour and FCA in WKY and SD rats, and associated alterations in endocannabinoid levels in the
infralimbic cortex (IL). 2. Investigate the effects of pharmacological modulation of the ECS in the IL on
formalin-evoked-nociceptive-behaviour in WKY and SD rats. Methods:Male SD and WKY rats were reexposed to an arena previously paired with footshock, and formalin-evoked nociceptive behaviour
was assessed (FCA paradigm). Endocannabinoid levels were measured post-mortem by LC-MS/MS.
Subsequently, the effects of intra-IL injections of vehicle, URB597 (endocannabinoid catabolism
inhibitor), methanandamide (anandamide analogue), ACEA (CB1 receptor agonist) or AM251 (CB1
receptor antagonist) on formalin-evoked nociceptive-behaviour in SD and WKY rats was assessed.
Data were analysed by two-way ANOVA and Fisher’s LSD post-hoc. Results: FCA was expressed by SD,
but not WKY, rats. Anandamide levels in the IL were lower in WKY rats compared with SD. Formalinevoked-nociceptive-behaviour was significantly higher in WKY rats, compared with SD rats. URB597
and methanandamide produced antinociceptive effects in SD, but not WKY, rats. ACEA produced a
transient antinociceptive effect in WKY but not SD rats. AM251 had no significant effects. Conclusion:
These data provide evidence for hyperalgesia and impaired endogenous analgesia in WKY rats and
suggest that alterations in the IL ECS may underlie this behavioural phenotype.
Poster Session II, Poster 20
FEAR-CONDITIONED ANALGESIA AND ASSOCIATED ALTERATIONS IN THE ENDOCANNABINOID
SYSTEM OF THE PERIAQUEDUCTAL GREY EXHIBIT SEXUAL DIMORPHISM IN RATS
Álvaro Llorente-Berzal, Fiona McGowan, Kieran Rea, Michelle Roche, David Finn. 1Pharmacology and
Therapeutics, 2Physiology, 3NCBES Galway Neuroscience Centre and Centre for Pain Research, National
University of Ireland Galway..
The endocannabinoid system (ECS) plays a key role in suppression of pain expressed upon re-exposure
to a context previously paired with an aversive stimulus (i.e. fear-conditioned analgesia; FCA). CB1
receptors (CB1R) in the dorsolateral periaqueductal grey (PAG) mediate FCA. The ECS and pain
responding exhibit sexual dimorphism. The present study sought to compare FCA in male and female
Sprague-Dawley rats and associated alterations in the ECS in the PAG. Male and female SpragueDawley rats were re-exposed to an arena previously paired with footshock, and formalin-evoked
nociceptive behaviour assessed (FCA paradigm). PAG tissue levels of anandamide (AEA), 2arachidonoylglycerol (2-AG) and N-acylethanolamines (oleylethanolamine [OEA] and
palmitoylethanolamine [PEA]) were measured by LC-MS/MS. Expression of fatty acid amide hydrolase
(FAAH), CB1R and peroxisome proliferator-activated receptors (PPARs) α, β/δ and γ was measured by
Western blot. There was robust expression of FCA in males but not females. PAG levels of AEA, 2-AG,
FAAH, CB1R or PPARα were unaffected by fear-conditioning (FC) or sex. FC induced a significant
increase of OEA levels in male animals, with no changes in females. A similar trend was observed in
PEA levels. Higher expression of CB1R and PPARγ was observed in the PAG of females compared with
males. FC induced a significant increase in the PAG expression of PPARβ/δ in females, with no changes
in males. Sex differences in the expression of FCA are associated with sexually dimorphic effects of FC
on N-acylethanolamines levels and PPARs expression in the PAG. Funded by SFI (10/IN.1/B2976) and
IRC Postdoctoral Fellowship (GOIPD/2015/298).
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Poster Session II, Poster 21
THE EFFECTS OF PHARMACOLOGICAL BLOCKADE OF PPARs ON FORMALIN-EVOKED NOCICEPTIVE
BEHAVIOUR, FEAR-CONDITIONED ANALGESIA AND CONDITIONED FEAR IN THE PRESENCE OF
NOCICEPTIVE TONE IN RATS
Jessica C. Gaspar, Bright Okine, Alvaro Llorente-Berzal, Orla Burke, David Dinneen, Michelle Roche,
David P. Finn. 1Pharmacology and Therapeutics, 2Physiology, School of Medicine, NUI Galway, 3Galway
Neuroscience Centre and 4Centre for Pain Research, NCBES, NUI Galway.
Peroxisome proliferator-activated receptors (PPARs) are nuclear receptors. There is evidence for their
involvement in pain and cognition, however, their role in pain-fear interactions is unknown. The
basolateral amygdala (BLA) plays a key role in pain, conditioned fear and fear-conditioned analgesia
(FCA) and expresses PPARs. This study investigated the effects of systemic or intra-BLA administration
PPAR antagonists on formalin-evoked nociceptive behaviour, FCA, and conditioned fear in the
presence of nociceptive tone in rats. Male Sprague-Dawley (SD) rats received footshock in a
conditioning arena. 23.5 hours later, rats received intraplantar injection of formalin into the hind paw
and intraperitoneal administration of vehicle, PPAR-alpha, PPAR-beta/delta or PPAR-gamma
antagonists before re-exposure to the conditioning arena. Nociceptive and fear-related behaviours
were assessed and tissue levels of neurotransmitters/endocannabinoids measured in the BLA and
central amygdala (CeA). In a second experiment, male SD rats underwent the same FCA protocol; after
formalin administration, antagonists at PPAR-alpha, PPAR-beta/delta, PPAR-gamma, or vehicle, were
microinjected into the BLA and their effects on pain- and fear-related behaviours assessed. Systemic
administration of PPAR-alpha PPAR-beta/delta and PPAR-gamma antagonists potentiated contextinduced freezing without altering nociceptive behaviour. FC was associated with lower glutamate
levels in the ipsilateral CeA. PPAR-alpha and PPAR-beta/delta antagonists increased PEA levels in the
ipsilateral CeA of FC rats. Intra-BLA administration of PPAR-alpha or PPAR-gamma antagonists
potentiated context-induced freezing. PPARs, particularly PPAR-alpha and PPAR-gamma expressed in
the BLA, may play a role in the short-term extinction of conditioned fear in the presence of nociceptive
tone but do not appear to mediate FCA.
Poster Session II, Poster 22
LATENT SENSITISATION IN A RAT MODEL OF POSTOPERATIVE PAIN FOLLOWING INGUINAL HERNIA
REPAIR – BEHAVIOURAL, ENDOCANNABINOID AND OPIOID CHARACTERISATION
Emer Power 1,3,4, Orlaith Mannion1,3 Bradley K. Taylor5, Mads U. Werner6, Michelle Roche2,3,4, David P.
Finn1,3,4. 1Pharmacology and Therapeutics, NUI Galway 2Physiology, School of Medicine, NUI Galway
3
NCBES Galway Neuroscience Centre and Centre for Pain Research, 4Centre for Research in Medical
Devices CURAM, NUI, Galway. 5Department of Physiology, University of Kentucky College of Medicine,
Lexington, Kentucky 6Multidisciplinary Pain Center, Rigshospitalet, Copenhagen University Hospitals,
Copenhagen, Denmark.
In latent sensitisation, hyperalgesia in remission may be re-instated by inverse agonists at the muopioid receptor (MOR) and cannabinoid1 receptor (CB1). We examined latent sensitisation in our rat
model of postoperative pain following inguinal hernia repair (hernioplasty). Forty-Eight male ListerHooded rats underwent hernioplasty or sham procedure. Behavioural measures included locomotor
activity and von Frey testing(VF). Six and twelve days post-surgery, rats received 3mg/kg(s.c.)
naloxone, rimonabant or vehicle, and behaviour examined. Another cohort of rats (8 surgery, 8 sham)
were euthanised at day twelve post-surgery and inguinal or spinal cord tissue was analysed by HPLCMS/MS and qRT-PCR for endocannabinoid/N-acylethanolamine- and opioid-related analytes or genes.
Hernioplasty reduced open field locomotor activity and increased responsiveness to VF at 2-24 hr
post-surgery. These behavioural signs of acute pain resolved within 48 hr. On days 6 or 12 after
hernioplasty (but not sham surgery), naloxone significantly increased (i.e. reinstated) VF
responsiveness. HPLC-MS/MS revealed that hernioplasty increased 2-arachidonoylglycerol and
decreased anandamide, N-oleoylethanolamide and N-palmitoylethanolamide levels in inguinal tissue.
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qRT-PCR revealed a significant increase in mRNA coding for Fatty-Acid-Amide-Hydrolase(FAAH) in
inguinal tissue and an increase in proopiomelanocortin(POMC) expression in the ipsilateral spinal cord
following hernioplasty, compared with sham controls. This study provides evidence for (a)
endogenous opioid receptor analgesia, (b) increased spinal expression of the endogenous opioid
peptide precursor gene POMC, and (c) endocannabinoid system alterations in the peripheral inguinal
tissue in a model of post-operative pain following hernioplasty. Financial support from Science
Foundation Ireland (SFI) and co-funded under the European Regional Development Fund under Grant
Number 13/RC/2073.
Poster Session II, Poster 23
THE EFFECTS OF OPTOGENETIC MANIPULATION OF GLUTAMATERGIC NEURONS IN THE RAT
ANTERIOR CINGULATE CORTEX ON LOCOMOTOR ACTIVITY AND NOCICEPTIVE BEHAVIOUR
Sarah Jarrin, Abhay Pandit, Michelle Roche, David P. Finn. Pharmacology and Therapeutics, Physiology,
School of Medicine, NCBES Galway Neuroscience Centre and Centre for Pain Research, Centre for
Research in Medical Devices CÚRAM, National University of Ireland, Galway
The anterior cingulate cortex (ACC) plays an important role in top-down control and the affective
component of pain [1]. Optogenetics uses light-sensitive proteins, such as channelrhodopsin (ChR2)
and archaerhodopsin (ArchT), to activate or silence target populations of neurons, respectively. This
optogenetic methodology has been a valuable tool in pain research [2]. The aim of this study was to
investigate the effects of optogenetic modulation of glutamatergic neurons of the ACC on locomotor
activity and formalin-evoked nociceptive behaviour in rats. Adult male Sprague-Dawley rats (n=10-12)
underwent stereotaxic injection of adeno-associated virus (AAV) and implantation of optic fibres into
the ACC. The AAV encoded control fluorophores, ChR2, or ArchT under regulation of calmodulin kinase
II alpha (CamKIIα) promoter for selective expression within glutamatergic neurons. Three weeks later,
the effects of optogenetic manipulation on locomotor activity and formalin-evoked nociceptive
behaviour were assessed. Data were analysed using repeated measures ANOVA. Optogenetic
stimulation (ChR2) or inhibition (ArchT) of glutamatergic neurons in the ACC both resulted in a
significant increase in formalin-evoked nociceptive behaviour during the interphase period of the
formalin test, with no significant effects on locomotor activity. These data suggest that glutamatergic
neurons of the ACC may modulate the descending inhibition of inflammatory pain-related behaviour
in rats. Further work is needed to determine why both stimulation and inhibition of ACC glutamatergic
neurons had similar behavioural effects. ACKNOWLEDGEMENT: This study was carried out with
financial support from Science Foundation Ireland (SFI) and co-funded under the European Regional
Development Fund under Grant Number 13/RC/2073.
Poster Session II, Poster 24
INVESTIGATION OF POSTOPERATIVE PAIN AND PLASMA ENDOCANNABINOID LEVELS FOLLOWING
CAESAREAN SECTION
Orlaith Mannion1,5, Alan Ochana3, Darragh Mattimoe1, Daniel M. Kerr1,5, Clare Kennedy1, John
Morrison4 ,Brian E. McGuire2,5,David O’Gorman3,5, Michael Scully3,5, David P. Finn1,5. 1Pharmacology
and Therapeutics, 2School of Psychology 3Discipline of Anaesthesia and UCHG 4Department of
Obstetrics and Gynaecology and UCHG, 5NCBES Galway Neuroscience Centre and Centre for Pain
Research.
Post-operative pain (POP) is a major clinical issue which impacts patient recovery following surgery.
Endocannabinoids are endogenous biomolecules involved in pain, anxiety and mood modulation.
Lower segmental caesarean section (LSCS) is an increasingly common procedure which has accounted
for 22% of all births in Northern Europe in recent years[1]. 11% of women undergoing LSCS experience
acute POP [2] and 12% experience chronic POP [3]. The present study tested the hypothesis that preoperative anxiety, depression, and endocannabinoid levels contribute to POP following LSCS and may
be useful as biomarkers. 65 women were recruited in this study: 29 first time LSCS and 36 repeat LSCS.
Pain, anxiety and depression were assessed pre- and post-operatively using the McGill pain
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questionnaire and visual analogue scale, the state and trait anxiety inventory and the patient health
questionnaire, respectively. Blood samples were collected pre and post-operatively, CSF was collected
pre-operatively. Plasma endocannabinoids and N-acylethanolamines were assessed using LC-MS/MS.
Analysis of combined first time and repeat LSCS data showed a significant increase in pain at 6, 24,
and 48 hours post-operatively, an increase in 2-arachidonylglycerol post-operatively and decreases in
N-palmitoylethanolamine, N-oleoylethanolamine, anandamide and state anxiety post-operatively.
There were no changes in depression or trait anxiety post-operatively. Pain at 48 hours post-LSCS
correlated positively with post-operative levels of anxiety, depression and plasma anandamide. The
results suggest that POP is influenced by the psychological state of the patient and that changes in
anxiety, depression and pain levels, and their interactions, may be related to alterations in the
endocannabinoid system.
Poster Session II, Poster 25
THE USE OF NEUROTROPHIN-3 AND SHORT HAIRPIN RNA NG2 LENTIVIRUSES TO PROMOTE NEURITE
OUTGROWTH IN VITRO
Azim Patar, Peter Dockery, Linda Howard, Siobhan McMahon. Discipline of Anatomy, NUI Galway
Regenerative Medicine Institute, NUI Galway
Introduction: The failure of the spinal cord to regenerate can be attributed to both a lack of trophic
support for regenerating axons, and inhibitory factors that are up-regulated following injury. The
inhibitory environment is mainly a result of chondroitin sulphate proteoglycans (CSPGs). NG2, one of
the main inhibitory CSPGs, is upregulated following spinal cord injury. One possible treatment
strategy for spinal cord injury is the use of lentiviral vector-mediated gene therapy. This study
investigated the use of lentiviruses expressing Neutrophin-3 (NT3) and short-hairpin RNA against NG2
(shNG2) for neurite in vitro. Methodology: NT3 and green fluorescent protein (GFP) lentiviral vectors
were generated in the laboratory; five shNG2 lentiviruses were purchased from Sigma. The level of
NT3 production by transduced cells was measured using ELISA. NG2 knockdown was measured by RTPCR and immunoblotting. Dorsal root ganglia (DRG) neurite outgrowth was measured by stereology
to determine the effect of NT3 overexpression and NG2 knockdown. Results: NT3 and shNG2
lentiviruses caused a significant increase in neurite length of DRG neurons compared to the control
group. shNG1 and shNG2 knockdown lentiviruses reduced NG2 mRNA and protein expression in Neu7
astrocytes. NG2 protein was significantly reduced after day 7 in vitro post transduction. Conclusions:
The findings suggest that both NT3 and shNG2 lentiviruses promote axonal regeneration and
reduction of NG2 expression; they therefore may prove to be a useful tool to address the possible
roles of these proteins in spinal cord injury.
Poster Session II, Poster 26
CYTOKINE-INDUCED INFLAMED GLIAL IN VITRO MODEL TO STUDY INFLAMMATION AND
GLYCOBIOLOGY ASSOCIATED WITH SPINAL CORD INJURY
Vaibhav Patil1, Carla Winter1, Elke Rink1, Michelle Kilcoyne3, Siobhan McMahon2, Abhay Pandit1.
1
Centre for Research in Medical Devices CÚRAM, 2Anatomy, 3Alimentary Glycoscience Research Cluster
AGRC, National University of Ireland, Galway.
Background:Spinal cord injury (SCI) causes severe primary mechanical injury followed by more
complex secondary trauma characterised by inflammation and glial scar formation. An inflammation
triggered at the site of injury elicits astrocytes and microglial activation which further evokes
production of pro-inflammatory cytokines that exacerbate injury. Additionally, the role of glycans has
been exploited in spinal cord (SC) regeneration, however, most in-vitro studies of glial cells do not
account for the complex inflammatory cascade and role of glycans in inflammation. Aim: To study
acute and chronic phase of inflammation and glycan expression associated with SCI, using a cytokine
induced inflamed mixed glial culture (MGC) in-vitro model. Methods: MGCs were prepared from spinal
cords isolated by the ejection method from three-day old post-natal rats. Immunocytochemistry and
flow cytometry were performed to characterise the culture and further quantification of astrocytes,
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microglia and oligodendrocytes using GFAP, CD11b and Olig2 markers respectively. MGCs were
treated with TNF-α, IL-1β and IL-6 in various combinations for 24 hrs (acute) and 21-day (chronic).
Western blotting was performed to study the expression of iNOS, NFkB-p65, IkB-α and p38 MAPK
pathways. Lectin staining was performed to identify the expression pattern of seven glycans. Results:
MGCs consisted mainly of astrocytes and microglia. Combinational treatments of pro-inflammatory
cytokines showed differential regulation of the inflammatory pathways and glycan expression pattern
after 21-day (chronic) treatment compared with 24 hrs (acute). Conclusion: Cytokine treatment
induced acute and chronic like inflammatory conditions in mixed glial culture model and
corresponding glycan changes in astrocytes and microglia.
Poster Session II, Poster 27
THE FAAH SUBSTRATES OEA AND PEA MODULATE TLR3-INDUCED NEUROINFLAMMATION AND
FEVER IN RATS
Lisa E. Flannery1,3, Daniel M. Kerr1,2,3, David P. Finn2,3, Michelle Roche1,3. 1Physiology and
2
Pharmacology and Therapeutics, 3NCBES Centre for Pain Research and Galway Neuroscience Centre,
National University of Ireland Galway.
Toll-like receptor (TLR)3 is a key component of the innate immune response to viral infection. Recent
evidence has demonstrated that inhibition of FAAH, the enzyme that metabolises anandamide and
related N-acylethanolamines, modulates TLR3-induced inflammatory responses in the hippocampus.
However, the role of individual FAAH substrates including N-oleoyl¬ethanol¬amide (OEA) and Npalmitoyl¬ethanol¬amide (PEA) on TLR3-induced inflammation and fever is unknown and thus was
the aim of the current study.Female Sprague-Dawley rats were administered OEA, PEA (20mg/kg; i.p)
10mins prior to the viral mimetic and TLR3 agonist poly I:C (3mg/kg; i.p) and sacrificed 4hrs post
administration. Temperature was recorded at baseline and 2 and 4hrs post poly I:C administration.
Spleen and hypothalamic tissue were assessed for inflammatory gene expression using qRT-PCR. Data
were analysed using ANOVAs followed by Fisher’s LSD post-hoc. P < 0.05 deemed significant.
Systemic administration of OEA and PEA attenuated poly I:C-induced fever at 4hrs. The poly I:Cinduced increase in the expression of interferon/NFκB -inducible genes IP-10 and IRF7 and proinflammatory genes IL-1β and TNF-α in the spleen were not altered by systemic administration of OEA
or PEA. However, OEA, but not PEA, attenuated the poly I:C-induced increase in IP-10, IRF7, IL-1β and
TNF-α expression in the hypothalamus. These data demonstrate a role for FAAH substrates OEA and
PEA in the modulation of TLR3-induced fever, with OEA effects most likely mediated via attenuation
of neuroinflammatory responses in the hypothalamus. Overall, the results highlight an important role
for OEA in the modulation of the acute phase response to viral infection.
Poster Session II, Poster 28
ALTERED EXPRESSION OF MRNA ENCODING OPIOID PEPTIDES AND RECEPTORS IN DISCRETE BRAIN
REGIONS OF ADOLESCENT AND ADULT RATS PRENATALLY EXPOSED TO VALPROIC ACID
Edel M Hughes, Lisa Flannery, Morgane Clarke, Patricia Calcagno, David Eyerman, Connie Sanchez,
John P Kelly, David P Finn, Michelle Roche. NUI Galway, Ireland Alkermes, Inc
Impaired social behaviour is a core symptom of several psychiatric disorders including depression,
anxiety and autism. Prenatal exposure of rodents to the anti-epileptic drug valproic acid (VPA) has
been demonstrated to induce altered social behaviour and thus represents a useful model to
investigate the neurobiology underlying impaired social responding [1], [2]. The opioid system is
widely recognised to modulate social behaviour [3]. However, it is unknown if the opioid system is
altered in the VPA model of social impairment. Pregnant dams received VPA (600mg/kg s.c) or saline
on G12.5 and adolescent (PND36-40) and adult (PND65-67) male offspring were sacrificed and discrete
brain regions dissected out and frozen. Expression of mRNA encoding endogenous opioid receptors
and pre-propeptides was assessed using RT-qPCR. Data were analysed using a t-test; P<0.05 was
deemed statistically significant. VPA-exposed adolescent male rats exhibited significantly reduced
kappa opioid receptor and pre-pro-dynorphin mRNA expression in the cerebral cortex, and reduced
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kappa and nociceptin/orphaninFQ mRNA expression in the hypothalamus, when compared to salinetreated counterparts. VPA-exposed adult male rats exhibited a reduction in kappa opioid receptor and
pre-pro-dynorphin mRNA in the hypothalamus, increased delta opioid receptor in the amygdala, and
reduced POMC in the striatum when compared to saline-treated counterparts. These data
demonstrate that VPA-exposed animals exhibit altered expression of endogenous opioid receptor and
pre-pro-peptide mRNA in discrete brain regions known to modulate social responding during both
adolescence and adulthood. Further studies will determine if such alterations in the opioid system
underlie the aberrant sociability observed in the VPA model.
Poster Session II, Poster 29
INVESTIGATING THE BEHAVIOURAL AND PHYSIOLOGICAL PROPERTIES OF A NOVEL LIVE
BIOTHERAPEUTIC IN THE BTBR MOUSE MODEL OF AUTISM
Eoin Sherwin1, Kiran Sandhu1, Daniela Felice1, Ana Paula Ramos Costa1, Barbara Chruscicka1,
Clementine Druelle1, Pooja Jayaprakash1, Kieran Rea1, Helene M. Savignac2, Nicole Reichardt2, Imke
Mulder2, Harriet Schellekens1,4, Timothy G. Dinan1,3, John F. Cryan1,4. 1APC Microbiome Institute,
University College Cork 24D Pharma Research PLC, Aberdeen, United Kingdom 3Department of
Psychiatry and Neurobehavioural Sciences, University College Cork 4Department of Anatomy and
Neuroscience, University College Cork
A growing body of evidence suggests that the microbiota-gut-brain axis is involved in autism spectrum
disorders (ASD), with animal models providing considerable insight into how the microbiota may be
involved in this neurodevelopmental disorder. The BTBR mouse displays impaired sociability,
repetitive behaviour and increased anxiety, while also exhibiting alterations to the composition of the
gut microbiota. Consequently, it represents an appropriate animal model for investigating the role of
the microbiota-gut-brain axis in ASD and for assessing potential microbiota-based interventions. In
the current study, male BTBR mice were treated once daily with either saline vehicle or a novel live
biotherapeutic strain (N=12 per group) for 8 weeks. After 21 days of treatment, animals were
subjected to a behavioural battery encompassing tests of sociability, anxiety and stereotypy. Biological
measurements included stress-induced activation of the HPA axis, analysis of circulating inflammatory
markers, central expression of peptide hormones, and gastrointestinal physiology. Treatment with the
live biotherapeutic reduced stereotyped behaviours observed as a decrease in repetitive selfgrooming behaviour and the number of marbles buried in the marble burying test. Treatment with
the live biotherapeutic also reduced anxiety-related behaviour observed as an increase in the time
spent in the inner zone of the open field. Moreover, an increase in circulating IL-10 was noted
following treatment suggesting a potential immunomodulatory mechanism of action. The results of
the current study suggest that the live biotherapeutic strain may be a potential therapeutic strategy
for the treatment of the behavioural and gastrointestinal symptoms of ASD. Funding: 4D Pharma PLC.
Poster Session II, Poster 30
ULK4 DEFICIENCY LEADS TO HYPOMYELINATION
Min Liu, Zhenlong Guan, Ping Xu, Xiaohong Qian, Peter Dockery, Una Fitzgerald, Timothy O’Brien,
Sanbing Shen. 1Regenerative Medicine Institute, School of Medicine, National University of Ireland
Galway. 2Department of Physiology, College of Life Science, Hebei Normal University, Shijiazhuang,
China. 3State Key Laboratory of Proteomics, National Center for Protein Sciences, Beijing Proteome
Research Center, National Engineering Research Center for Protein Drugs, Beijing Institute of Radiation
Medicine, Beijing, China. 4Anatomy, National University of Ireland Galway. 5 National Centre for
Biomedical Engineering Science, Galway Neuroscience Centre, National University of Ireland Galway.
Brain nerve fibres are myelinated by oligodendrocytes. Key transcription factors for
oligodendrogenesis have been identified, however little is known about factors regulating their
expression. Hypomyelination are increasingly recognized as a pathology underlying
neuropsychiatric/neurodevelopmental disorders, but not much is known about factors causing both
phenotypes. Here we report that Unc-51-like kinase 4 (Ulk4), a rare susceptibility gene for
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neuropsychiatric and neurodevelopmental disorders, acts as a regulator of myelination. A hypomorph
Ulk4tm1a/tm1a mutation significantly down-regulates oligodendrogenic transcription factors of
Olig2, Olig1, Myrf, Sox10, Sox17 and Sirt2, and reduces myelination by half. Stage-specific factors
including Sox17, Mbp and Mog are remarkably down-regulated, suggesting a direct reduction of
oligodendrogenesis. Secondary effects of axons are also likely to contribute to the hypomyelination,
as axonogenesis and white matter integrity are impaired and reactivated astrocytes and microglia
elevated in Ulk4 mutants. ULK4 may therefore become a novel therapeutic target for white matter
diseases associated with hypomyelination.
Poster Session II, Poster 31
SPHINGOSINE 1-PHOSPHATE RECEPTOR ACTIVATION ATTENUATES DEMYELINATION IN THE
TWITCHER MOUSE
Sibylle Bechet, Steven Fagan, Sinéad O’Sullivan, Justin Yssel, Kumlesh Dev. Department of Physiology,
School of Medicine, Trinity College Dublin.
Krabbe disease (globoid cell leukodystrophy) is a rare infantile neurodegenerative disorder, caused by
mutations in the galactocerebrosidase (galc) gene. A subsequent decreased enzymatic activity leads
to a brain accumulation of the toxic metabolite galactosylsphingosine (psychosine). Supraphysiological
levels of psychosine aggregates cause profound demyelination and severe loss of oligodendrocytes,
usually accompanied by neuroinflammation. Currently, clinical practice lacks a curative treatment and
is mostly directed towards symptomatic relief. Recent findings give rise to the sphingosine 1phosphate receptor agonist fingolimod, a therapy for multiple sclerosis, as a potential therapeutic
agent for Krabbe disease. Our lab has previously shown that fingolimod attenuates psychosineinduced cell death of human astrocytes in vitro and demyelination in mouse organotypic cerebellar
slices. This data thus prompted the current preclinical study investigating the effects of fingolimod in
twitcher mice, an animal model of Krabbe disease. The direct impact of in vivo fingolimod-treatment
was assessed via immunohistochemistry with markers for myelination, astrocytes, microglia and
neurons. Additionally, western blots were carried out to quantify proteins of myelination. Results
indicate that treatment of twitcher mice with fingolimod significantly rescues myelination, fosters
expression of the astrocyte marker vimentin and attenuates microglial Iba1 reactivity. These positive
results are reflected in an increased lifespan of treated twitcher mice. In conclusion, findings of the
current study suggest that fingolimod’s mechanism of action reaches beyond that of
immunomodulation, highlighting sphingosine 1-phosphate receptors as reliable drug targets for the
devastating childhood illness Krabbe disease.
Poster Session II, Poster 32
"PRODUCTION AND BIOCHEMICAL CHARACTERISATION OF WILD-TYPE AND VARIANTS OF THE ER
CHAPERONE - BINDING IMMUNOGLOBULIN PROTEIN/GLUCOSE-REGULATED PROTEIN 78"
Sravanthi Bandla1,2, Suraya Diaz1,3, Jill McMahon1,2, Heinz-Peter Nasheuer1, 3, Una FitzGerald1, 2. 1School
of Natural Sciences, 2Galway Neuroscience Centre, 3Centre for Chromosome Biology, NUI Galway
Binding immunoglobulin protein (BIP) is an endoplasmic reticulum (ER) chaperone which plays a vital
role in unfolded protein response (UPR). BIP often ends up being secreted from the cell and has been
detected in body fluids. While in circulation, BIP has been reported to be a resolution-associated
molecular pattern protein and to have a ‘chaperokine’ function, through interaction with dendritic
cells. BIP is currently in human trials for treating rheumatoid arthritis. Therefore, we hypothesised that
BIP might have therapeutic potential in another autoimmune disorder, multiple sclerosis. The signal
sequence (S, amino acids 1-18) directs BIP to the ER and the C-terminal KDEL (K) sequence retains it
within the ER. Since it is unclear which form of BIP is in circulation, the first phase of the project,
described here, focused on cloning, production and validation of four BIP variants (V1-V4): BIP S+/K+
(V1), BIP S+/K- (V2), BIP S-/K+ (V3), BIP S-/K- (V4). Between 5-8 mg of recombinant BIP variants were
produced from 500 ml of E. coli BL21-CodonPlus (DE3)-RIL cells. From the SDS-PAGE gels and western
blots the size of the purified proteins was confirmed to between (71-78 kDa). Using differential
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scanning fluorimetry, the melting temperature, an indicator of protein stability was shown to be
approx. 45.08-45.84oC. The specific enzyme activity of all proteins was confirmed using an ATPase
assay. Interestingly, V1 has significantly higher specific enzyme activity than V3 (p<0.03) and V4
(p<0.01), suggesting that the BIP variants retaining the signal sequence have higher specific enzyme
activity.
Poster Session II, Poster 33
NEFIRACETAM DRIVES THE REPAIR OF MYELIN IN ANIMAL MODELS OF DEMYELINATION
Elaine A. Keogh, Sean D. O’Shea, Robert P. Murphy, Mark Pickering, Keith J. Murphy.
Neurotherapeutics Research Group, UCD Conway Institute, University College Dublin.
Multiple sclerosis (MS) is an autoimmune disease and the current therapies, all immune suppressants,
carry inherent risks and are relatively ineffective in treating progressive disease forms. Myelin repair
offers an alternative target for intervention. The mechanism governing repair, migration and
maturation of oligodendrocytes during recovery is still relatively poorly understood, making this a
difficult target to exploit for drug development despite the tremendous potential of this approach.
Here, we report our data on nefiracetam, a compound never previously associated with myelin
biology, which suggests that this compound can accelerate the spontaneous rate of myelin repair,
both in vitro and in vivo. We show that nefiracetam can mediate myelin repair in the
lysophosphatidylcholine (LPC)-induced myelin toxicity in vitro model in organotypic hippocampal slice
culture across a range of concentrations. In this in vitro model, nefiracetam clearly augments repair
of myelin following damage rather than protection against such lesions. Nefiracetam can mediate
myelin repair in vivo through a non-inflammatory mechanism in the cuprizone diet model of
demyelination. In this study, treatment with nefiracetam mediated a significantly improved recovery
of myelin in the corpus callosal pathway. We have also confirmed that, in the classic MS in vivo model
of EAE, if inflammation is controlled by the steroid anti-inflammatory dexamethasone, then
nefiracetam can alleviate symptoms of motor impairment. Additionally, we show that nefiracetam can
promote oligodendrocyte maturation in purified oligodendrocyte precursor cell culture. These data
strongly support nefiracetam as a potential novel therapy that could significantly improve treatment
of MS.
Poster Session II, Poster 34
DEVELOPMENT OF A MASS SPECTROMETRY-BASED ASSAY FOR QUANTITATION OF LEELAMINE
Brendan Harhen, Howard Fearnhead, Michelle Roche, David P Finn. Pharmacology and Therapeutics,
Physiology, School of Medicine, NCBES Neuroscience Centre and Centre for Pain Research, University
Road, National University of Ireland.
Introduction: Leelamine is a hydrophobic diterpenoid that exhibits cannabinoid-like activity in both
wild-type and CB1 receptor knockout mice, including antinocieptive effects. To date, however, no
quantitative assay for leelamine in nervous system tissue has been published. Aim of investigation: To
develop a sensitive and specific quantitative assay for leelamine in rat brain tissue extracts using high
performance liquid chromatography (HPLC) coupled to mass spectrometry. Methods: An Agilent 6460
triple quadrupole was used in multiple reaction monitoring (MRM) mode. Octa-deuterated
anandamide was the internal standard. MRM transitions and source conditions were optimised for
leelamine and anandamide. Electrospray ionisation in positive ion mode was chosen and water and
acetonitrile containing 0.1% formic acid were used for HPLC solvents/mobile phase. Matrix ion
suppression was observed and minimised by altering HPLC gradient conditions to cause leelamine to
elute at a retention time where ion suppression was minimised. Results: Protonated adduct transitions
were selected: 286.3 m/z fragmenting to 173.2 m/z for leelamine and 356.3 m/z to 63.1 m/z for
internal standard. Linearity was excellent with a R2 value of 0.999. The assay sensitivity was low
femtogram levels. Carryover was negligible. Acetonitrile-extracted rat brain homogenates contained
no endogenous leelamine. Conclusions: A sensitive accurate assay for leelamine quantitation has been
developed and used to confirm that leelamine is not present endogenously in rat brain.
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Octadeuterated anandamide was effective as an internal standard. The assay will be useful in
pharmacokinetic studies of exogenously administered leelamine. Acknowledgements: Science
foundation Ireland and NUI Galway’s further education programme.
Poster Session II, Poster 35
THE PATHWAY TO HEARING VOICES: LEFT ARCUATE FASCICULUS INTEGRITY & PSYCHOTIC
EXPERIENCES IN ADOLESCENCE.
Niamh Dooley, Erik O'Hanlon, Colm Healy, Amy Adair, Ian Kelleher, Mary Clarke, Mary Cannon. Dept
of Psychiatry, Royal College of Surgeons, Ireland Trinity College Dublin.
Generally healthy individuals, who do not reach the full criteria for psychotic disorder, can experience
psychotic symptoms which can be viewed in the context of a more common, sub-clinical portion of
the psychosis continuum. The prevalence of such psychotic experiences is relatively high among
children (15-20%) with auditory hallucinations accounting for a large proportion of these experiences.
Having these experiences in childhood significantly increases ones odds of having a psychotic disorder
(and a range of other mental health problems) later in life. Our research group has tracked the
functional and structural brain development of those who reported psychotic experiences in early
adolescence with the aim of pin-pointing the neural substrates, structrual underpinnings and
processes involved in the development of psychosis. The current cross-sectional analysis looks at these
children at the first timepoint (mean age 13.7 years) and investigates variation in the left arcuate
fasciculus, a white matter tract previously implicated in the presence of auditory hallucinations.We
used High Angular Resolution Diffusion Imaging (HARDI) data in conjunction with advanced
Constrained Spherical Deconvolution (CSD) based fibre tractography to delineate the arcuate
fasciculus. We then extracted standard diffusion metrics to approximate the microstructural integrity
of the tract. Our results show Radial Diffusivity (RD) within the left arcuate fasciculus is lower among
children who experienced psychotic experiences compared to those who did not (experiences were
validated by clinical interviews). In particular, the certainty with which children described their
auditory hallucinations correlated significantly with the extent of RD reduction, and this association
remained significant after covarying for age, gender and total intracranial volume.
Poster Session II, Poster 36
COMPREHENSIVE MORPHOLOGICAL CHARACTERISATION OF THE POLYGONAL SHAPES WITHIN THE
EPITHELIAL NERVE NET IN PLEUROBRACHIA PILEUS
Amy Courtney, Ciaran Hickie, Madeleine Lowery, Sara Lolatte, Jérémy Liegey, Mark Pickering. School
of Medicine, University College Dublin, Ireland School of Electronic & Electrical Engineering, University
College Dublin.
The ctenophore, Pleurobrachia pileus has a decentralised polygonal neuronal network beneath the
epithelial layer. Recent phylogenetic studies suggest that the ctenophore evolved a nervous system
independently to all other animals. A comprehensive map of the neural architecture will promote the
ctenophore as a new invertebrate model organism and allow us to gain insights into the evolution of
the nervous system and basic principles of a primitive neural network organisation. The nervous
system in fixed P. pileus specimens collected from the Irish Sea was visualised using an anti-β-tubulin
antibody. Two regions of the animal’s anatomy with seemingly different functions were analysed; the
mid region near the comb rows and the aboral region near the gravity sensor. A novel semi-automated
neural tracing package was developed using Matlab to extract the geometric parameters of the
polygons. No correlation was found between polygon size and eccentricity at the aboral region
(n=1737, Spearman’s r2=0.01, p=0.01) and at the mid region (n=1981, Spearman’s r2=0.01, p<0.01).
While no significant differences were found between median polygon sizes in the aboral and mid
regions (n=7, p=0.08, Wilcoxon signed rank test), a significant difference was found between median
eccentricity in the aboral and mid region (n=7, p=0.02). This suggests that the size of the polygons is
consistent throughout the network but polygon shape is regionally divergent. We postulate that

86 | P a g e

NSI2017
National University of Ireland, Galway
28th & 29th August 2017

Abstracts of Poster Presentations
(Day 2 Tuesday 29th August)

polygons size is a fixed property of network organisation, but polygon shape may be functionally linked
to local specialisation.
Poster Session II, Poster 37
EFFECT OF CAESAREAN SECTION DELIVERY ON BRAIN STRUCTURE AND FUNCTION
Rory O’Connor, Thorsten Becker, Emanuela Morelli, Ted Dinan, John F. Cryan. APC Microbiome
Institute, University College Cork.
Recent years have seen a sharp increase in focus on the role of the microbiota in influencing brain
structure and function. Animals born and raised under germ-free conditions exhibit altered
myelination in the prefrontal cortex as well as a distinct dendritic morphology in the hippocampus
compared to control animals. Additionally, antibiotic treatment has been shown to have effects on
anxiety, cognition and neuromodulator production. Interestingly, mode of delivery has also been
demonstrated to alter gut microbiota composition. Our current study uses C-section delivery as the
method of gut-microbiota manipulation, aiming to determine whether this mode of delivery will have
an effect on structural or electrophysiological plasticity in the brain of rodents. We assessed the
immediate effect of C-section delivery on hippocampal synaptic plasticity by means of
electrophysiological recording between postnatal day 12-15. We have observed differences in inputoutput curves and paired-pulse ratios between c-section and natural born groups in the presence of
the GABAa inhibitor, picrotoxin. This indicates a potential difference in GABAa receptor distribution
or inhibitory interneuron populations. We aim to further elucidate this using PCR to determine if
relevant genes are affected. Additionally dendritic morphology has been undertaken using the golgicox method and will allow us to determine if inhibitory/ excitatory inputs remain altered in later life.
Implications of caesarean section having an effect on brain structure and function would be quite
drastic as this mode of delivery continues to increase in popularity. Are pre/probiotics a suitable
method to prevent such changes?
Poster Session II, Poster 38
TOPOGRAPHICAL FEATURES ENHANCE ELECTRICAL PROPERTIES AND REDUCE REACTIVE GLIOSIS OF
ELECTRODE
Adriona Kelly, Dr. Gerald O Conner and Dr. Manus Biggs. Department of Engineering and Informatics,
National University of Ireland, Galway; Department of Physics, National University of Ireland, Galway.
Brain Machine Interface (BMI) technologies have seen major advances in recent years but widespread
clinical translation has been impeded due to the general deterioration in electrode charge transfer
following implantation. This is attributed to an intrinsic host tissue response, namely glial scarring or
gliosis[1]. This process prevents the injured neurons from regenerating, drives neurite processes away
from the neuroelectrode and increases signal impedance by increasing the distance between the
electrode and its target neurons[2]. Modification of the nanoscale geometry of the implanted probe
could enhance the electrode’s electrical capabilities (reduce impedance) whilst reducing reactive
gliosis. In this study, platinum Iridium (Pt/Ir) microelectrodes were modified via a high-energy process
to promote nanotopographical functionalisation. The electrochemical properties of the resulting
interfaces were investigated using electrochemical impedance spectroscopy and cyclic voltammetry.
The in vitro response of mixed cortical cultures (embryonic rat) to nanotopographical features was
assessed by confocal microscopy over 7 days. Modification of Pt/Ir, to have different topographical
features, led to a reduction in the impedance compared to the unmodified pristine Pt/Ir. Of the 4
topographies tested, topography “D” resulted in the highest % impedance loss at 500Hz, with a 71%
reduction compared to the pristine electrode. Preliminary evidence indicated that topographical
features were also non-cytotoxic to cortical cells and supported growth of neuronal cultures.
Nanotopographical functionalization caused a reduction in electrode impedance whilst supporting
cortical cell maintenance. These nanotopographical features could pave the way towards reducing
tissue encapsulation in situ and improve long-term neuroelectrode function.
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Poster Session II, Poster 39
DEVELOPMENT OF AN IN-VITRO AND EX-VIVO MODEL OF PERI-ELECTRODE GLIOSIS
Alexandre Trotier, Enrico Bagnoli, Laoise McNamara and Manus Biggs. National University of Ireland,
Galway Centre for Research in Medical Devices
Neuroprosthetic electrode implants have been under investigation for decades and have been proven
to be safe and efficacious as therapeutic devices for multiple diseases of the central nervous system
(CNS) including Parkinson’s and Alzheimer’s disease. However, studies indicate that, in situ, neuronal
recording and charge deliverance decrease with time in implanted electrode systems. This loss of
function can be attributed to an acute inflammatory reaction resulting from the initial mechanical
shear stress experienced during the insertion of the neural electrode, followed by a constant electrical
stimulation leading to an adverse tissue response characterized by glial scar formation and electrode
encapsulation, causing the signal strength to decrease and adjacent neurons to move away from the
electrode as a result of the surrounding region of gliosis.This study aims to develop In-vitro and Exvivo models reproducing the mechanical trauma and the electrical stimulation impact of deep brain
stimulation treatment. In-house systems were developed and used to either apply shear stress values
or electrical stimulation wave forms on primary mesencephalic cell isolates or intact slices to mimic
the insertion of a neuroelectrode through the brain tissue and to study the impact of the electrical
stimulation on the native tissue. Preliminary results have shown that both applied shear flow and
electrical stimulation leads to astrocyte reactivity and inflammatory environment. These models will
certainly be a useful tool for future research into glial scar development and the identification of antiinflammatory and anti-gliosis strategies.
Poster Session II, Poster 40
FABRICATION OF AN ELECTROSPUN PIEZOELECTRIC SCAFFOLD TO PROMOTE SPINAL CORD
REGENERATION
James Britton, Marc Fernandez, Una Fitzgerald and Manus Biggs. Centre of Research in Medical
Devices, National University of Ireland, Galway.
Spinal cord injury is a devastating condition that causes paralysis in patients affected. Electrical
stimulation can promote nerve regeneration and direct the growth of axons across the injury site.
Piezoelectric materials have the inherent capacity to generate electrical field potentials upon
mechanical deformation. We therefore hypothesised that controlled delivery of piezoelectricity to
neurons present in 3D organotypic cultures could promote the regeneration of axons in a slice culture
model of spinal cord injury. The initial phase of this study involved the optimisation of the
electrospinning parameters required to fabricate aligned poly(vinylidenefluoride-cotrifluoroethylene-PVDF-TrFe) fibres. Parameters tested were: electric field intensity, solvent type and
volatility, electrospinning collector velocity, polymer extrusion rate and concentration of PVDF-TrFe.
Eight electric field potentials (0.5 – 4kV/cm) were assessed under near and far-field spinning
conditions. Fibre alignment and diameter were assessed via SEM and imageJ analyses. Piezoelectric
output from PVDF-TrFe scaffolds was assessed by coupling a mechanical actuator to an electrical
impedance analyser in order to measure electrical output in response to frequencies in the 100010,000Hz range. To assess biocompatibility, ex-vivo spinal cord slices were seeded on electrospun
PVDF-TrFe fibres and tissue viability assessed over 14 days. A concentration of 35% w/v PVDF-TrFE
dissolved in a 1:1 ratio of acetone: dimethylformamide provided optimal fibre deposition and low
frequency stimulation <100Hz yielded optimal electrical output. Our initial biocompatibility studies
indicated reduced tissue viability in comparison to spinal cord slices cultures on standard Millipore –
PTFe tissue culture inserts (n=2), such that immediate efforts will now focus on enhancing tissue
survival. Acknowledgements: Hardiman PhD scholarship, National University of Ireland, Galway.
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Poster Session II, Poster 41
CONJUGATE OF AN IGG BINDING DOMAIN WITH BOTULINUM NEUROTOXIN A LACKING THE
ACCEPTOR MOIETY TARGETS ITS SNARE PROTEASE INTO TRKA-EXPRESSING CELLS WHEN COUPLED
TO ANTI- TRKA IGG OR FC-NGF
Marc Nugent1, Jiafu Wang1, Gary Lawrence1, Tomas Zuraswki1, Joan Geoghegan2, J. Oliver Dolly1.
1
Dublin City University and 2Trinity College Dublin.
Numerous naturally-occurring toxins can perturb biological systems when they invade susceptible
cells. Coupling of pertinent targeting ligands to the active domains of such proteins provides a strategy
for directing these to particular cellular populations implicated in disease. A novel approach described
herein involved fusion of one mutated immunoglobulin G (IgG) binding moiety of staphylococcal
protein A to the SNARE protease and translocation domain of botulinum neurotoxin A (BoNT/A). This
chimera could be monovalently coupled to IgG or via its Fc region to recombinant targeting ligands.
The utility of the resulting conjugates is demonstrated by the delivery of a SNARE protease into a cell
line expressing tropomyosin receptor kinase A (TrkA) through coupling to anti-TrkA IgG or a fusion of
Fc and nerve-growth factor. Thus, this is a versitile and innovative technology for conjugating toxins
to diverse ligands for targeted neuronal cell delivery of potential therapeutics.
Poster Session II, Poster 42
ER SHAPING PROTEINS ARE REQUIRED FOR ER AND MITOCHONDRIAL NETWORK ORGANISATION IN
MOTOR NEURONS
Philippa Fowler, Dwayne Byrne, Niamh O’Sullivan. UCD School of Biomolecular and Biomedical
Sciences, UCD Conway Institute, University College Dublin.
Hereditary spastic paraplegias (HSPs) are a group of inherited neurodegenerative disorders
characterized by degeneration of the longest motor neurons in the corticospinal tract, leading to
muscle weakness and spasticity of the lower limbs. Pathogenic variants in genes encoding proteins
that shape the endoplasmic reticulum (ER) network within axons are a leading cause of HSP. Despite
this, the mechanisms by which loss of ER-shaping proteins lead to motor neuron degeneration in HSP
remain poorly understood. To address this, we have generated a novel in vivo model of HSP in
Drosophila melanogaster caused by the targeted knockdown of the ER-shaping protein Arl6IP1, the
homolog of which has recently been shown to cause HSP. Arl6IP1 RNAi flies display progressive
locomotor deficits without a marked reduction in lifespan, recapitulating key features of HSP in human
patients. Loss of Arl6IP1 leads to a striking disruption to the ER network within motor neurons that is
accompanied by a decrease in contact points between the ER and mitochondria and a disruption to
the mitochondrial network in a length-dependent manner. Moreover, we find that genetically
increasing mitochondrial division, by overexpressing dynamin related protein 1, restores the
mitochondrial network within the distal ends of the longest motor neurons and rescues locomotor
defects in 2 independent models of HSP. Taken together, these results propose a role for ER-shaping
proteins in mitochondrial network organization and suggests that and suggest that impaired
mitochondrial organization may be a common mechanism underpinning some forms of HSP.
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