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Dr. Esther Berrocoso
Esther Berrocoso is an assistant professor of Psychobiology
at Cádiz University (Spain). Esther's PhD focused on the
analgesic mechanism of action of antidepressants in Prof.
JA Mico´s laboratory in the University of Cádiz (2007). On
finishing her PhD, she was awarded a Marie Curie
Fellowship to move to Prof. P McNaughton’s laboratory
(Cambridge) (2008), to study the role of HCN channels in
pain modulation in the dorsal root ganglion. She then
obtained a Marie Curie Reintegration Grant that enabled
her to return to the University of Cadiz in 2010. Esther´s
laboratory focuses on the role of the noradrenergic system
in chronic pain and its anxiodepressive consequences. Her
work has been continually funded by public and private
institutions and has led to 52 peer-reviewed publications,
book chapters, and several invited lectures worldwide. She
currently has a h-index of 21.

Prof. Geraldine Boylan
Geraldine Boylan is Professor of Neonatal Physiology, Department of
Paediatrics & Child Health, University College Cork, Ireland and
Director of the Irish Centre for Fetal and Neonatal Translational
Research – INFANT www.infantcentre.ie
Geraldine has worked in the area of clinical neurophysiology for
many years and since 1996 has worked exclusively in the field of
neonatal neurophysiology. She leads the Neonatal Brain Research
Group in the INFANT centre – a multidisciplinary research team
focused on neurological monitoring of newborns in intensive care,
particularly for seizure detection, neonatal encephalopathy, seizure
treatment and automated EEG analysis. Researchers in the group,
have developed a novel seizure detection algorithm for newborn
babies which is currently under clinical evaluation in centres across
Europe www.anserstudy.com
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Dr. Geraldine Leader
Geraldine Leader is a Lecturer in the School of Psychology and
Director of the Irish Centre for Autism and Neurodevelopmental
Research at the Institute of Lifecourse and Society at NUI Galway.
Geraldine established the MSc in Applied Behaviour Analysis in 2006
and the PhD in Applied Behaviour Analysis in 2008. These
programmes prepare students to become practitioners and
researchers in the field of intellectual and developmental disabilities.
Geraldine is the founding chair of the Division of Behaviour Analysis
of the Psychological Society of Ireland and is an active advocate for
those on the autism spectrum. Geraldine conducts research into the
epidemiology, assessment and treatment of autism spectrum
disorder and related neurodevelopmental conditions. She also
conducts interdisciplinary research dedicated to the advancement of
knowledge of Autism Spectrum Disorder and its implications for
individuals, families and society.

Professor Eamon O’Shea
Eamon O’Shea is a Personal Professor in the School of
Business and Economics at the National University of
Ireland Galway, founder Director of the Irish Centre for
Social Gerontology (ICSG) and currently Director of the
National Centre for Economic and Social Research on
Dementia. His research interests are focused on the
economics of ageing, rural gerontology and dementia. His
work has been influential in setting the agenda for the
reform of services and policies for older people in Ireland.
Professor O'Shea has recently been awarded a Health
Research Board (HRB) National Leader Award in
Dementia. The HRB award will provide the research
framework to support the evaluation and implementation
of the National Dementia Strategy in Ireland.

Dr. Brian Hallahan
Dr. Brian Hallahan is a senior lecturer in psychiatry at National
University of Ireland, Galway and Consultant Psychiatrist, in the
Galway Mental Health Services. He completed his basic clinical training
in Galway and then moved to Dublin. He engaged in research in
Beaumont Hospital, which resulted in him attaining his MD degree. He
subsequently worked in the Institute of Psychiatry in London focusing
on neuroimaging research in Autism Spectrum Disorders and returned
to Ireland to complete his higher training. Dr. Hallahan worked as a
consultant psychiatrist in the Roscommon Mental Health Services
before commencing his present post in Galway in 2012. Dr. Hallahan
clinical research interests include structural neuroimaging of
schizophrenia, bipolar disorder and autism spectrum disorders. He has
over 60 publications in peer reviewed journals and the Genio Trust and
Stanley Treatment Trials have supported his research projects.
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“Feats of Modest Valour” – A Science on Screen documentary by Ishka Films

The Feats of Modest Valour Trailer can be viewed here: https://vimeo.com/184564095
Galway UNESCO City of Film with Galway Film Centre, in association with NUI Galway’s Centre for
Research in Medical Devices (CÚRAM) and Science Foundation Ireland, recently selected two
projects, including ‘Feats of Modest Valour’, as part of the Science on Screen 2016 commissions.
In Feats of Modest Valour, three individuals live clockwork existences, dictated by a strict regime of
medication and the challenging physical reality of living with Parkinson’s. Meanwhile, a team of
dedicated scientists in Galway are developing a new medical device, which could potentially halt or
even cure the devastating disease. Woven together with observation and animation, the film invites
us to witness the story of groundbreaking medical science taking place in Galway and the profound
impact this will have on people with Parkinson’s disease both nationally and worldwide.
Filmmakers Mia Mullarkey and Alice McDowell of Ishka Films (http://www.ishkafilms.com/)
combined forces to co-direct and co-produce Feats of Modest Valour. Mia Mullarkey is an awardwinning documentary and music video director based in Dublin. In 2011 she set up an independent
production company called Ishka Films and her work has screened at national and international
festivals. Alice McDowell is an Australian documentary filmmaker currently living in Galway. With a
focus on art, human rights and diversity, she has produced, directed and edited films both locally
and internationally.
This 26 minute documentary premiered on November 19th 2016 in An Taibhdhearc Theatre as part
of the Galway Science & Technology Festival in conjunction with SFI’s National Science Week.

Feats of Modest Valour
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Oral # 1

Mehnaz Ferdousi

Evidence for hyporesponsivity to morphine in the Wistar-Kyoto rat model of hyperalgesia associated with negative affective state

Oral # 2

Louise Corcoran

Hyperalgesia and impaired expression of fear-conditioned analgesia in the stress- and pain-hyperresponsive Wistar-Kyoto rat strain:
A role for anandamide in the infralimbic cortex?

Oral # 3

Dr. Álvaro Llorente-Berzal

Sexual dimorphism in fear-conditioned analgesia: a role for the endocannabinoid system in the periaqueductal grey?

Oral # 4

Vaibhav Patil

Primary mix glial culture from spinal cord inflamed by pro-inflammatory cytokines is a valid model of inflammation after spinal cord
injury.

Oral # 5

Niamh Moriarty

A GDNF-rich biomaterial matrix for the delivery of primary dopaminergic neurons

Oral # 6

Dr. Jennifer Shearer

Does different reperfusion approach have an impact on haemorrhagic transformation development following an acute occlusive
stroke?

Oral # 7

Mairead Flynn

Exploring the role of the centrosome in the biology of schizophrenia and associated cognitive deficits.

Oral # 8

Laura Whitton

Exploring the genetic overlap between schizophrenia and cognition with a focus on epigenetic mechanisms

Oral #9

Donna Cosgrove

MiR-137 Derived Polygenic Risk: Effects On Cognitive Performance In Patients With Schizophrenia And Controls.

Poster # 1

Jessica Gaspar

Neurochemical, molecular and pharmacological characterisation of peroxisome proliferator activated receptor signalling in the rat
midbrain periaqueductal grey in a genetic background prone to heightened stress, negative affect and hyperalgesia.

Poster # 2

Edel Hughes

Expression of opioid peptide and receptor mRNA in discrete brain regions of the valproic acid animal model of autism

Poster # 3

Lisa Flannery

A cannabinoid receptor agonist attenuates TLR3-induced neuroinflammation, nociceptive and emotional behaviour in rats

Poster # 4

Marykate Killilea

Exacerbated lipopolysaccharide/galactosamine induced acute liver injury in the genetically stress-sensitive Wistar Kyoto rat

Poster # 5

Kelly McHugh

An assessment of social cognition in the olfactory bulbectomized rat model of depression

Poster # 6

Laura Olsen

Toll-like receptor 3 modulation of synapse dysfunction and neurodegeneration in dopaminergic-like cells
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Presenter
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Poster # 7

Silvia Cabre

Assessment of the neural biocompatibility of collagen hydrogels using primary cultures prepared from the developing ventral
mesencephalon.

Poster # 8

Enrico Bagnoli

Towards a complete organotypic model of Parkinson’s Disease

Poster # 9

Robert Hillary

The effect of natural polymers on the viability of cultured brain slices.

Poster # 10

Rachel kelly

Effect of the CB2 receptor agonist JWH133 on neuroinflammation and neurodegeneration in a rat model of Parkinson’s disease.

Poster # 11

Sravanthi Bandla

Production of recombinant BiP mutants in E.Coli

Poster # 12

Alexandre Trotier

A novel model of mechanically induced inflammation in a primary culture using parallel flow shear stress

Poster # 13

James Britton

Synthesis of PEDOT hollow spheres as polymer coating to improve the biocompatability & reduce the gliosis associated with
neuroelectrode implantation.

Poster # 14

Jennifer Stratton

Characterisation of Two Photon Polymerisation 3D Printed Scaffolds for Neural Repair

Poster # 15

Ana Lúcia Rebelo

Study of Motor Function Recovery and Sensory Markers Expression Following Spinal Cord Injury in Xenopus laevis tadpoles

Poster # 16

Dr. Jennifer Shearer

Investigation of markers of BBB dysfunction following occlusive stroke and reperfusion.

Poster # 17

Theophilus Akudjedu

A comparative study of segmentation techniques for the quantification of brain subcortical volume

Poster # 18

Norma Keogh

Molecular determinants of CAG repeat expansions in Huntington’s disease

Poster # 19

Sinead Healy

Iron metabolism and the unfolded protein response in the CNS
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Title:
Evidence for hyporesponsivity to morphine in the Wistar-Kyoto rat model of hyperalgesia associated with
negative affective state
Authors:
Mehnaz Ferdousi1,3, Patricia Calcagno1,2,3, Morgane Clarke1,2,3, David Eyerman4, Connie Sanchez4, John P. Kelly1,3,
Michelle Roche2,3, David P. Finn1,3
Affiliation(s):
1
Pharmacology and Therapeutics, 2Physiology, School of Medicine, 3Centre for Pain Research and Galway
Neuroscience Centre, NCBES, National University of Ireland, Galway, Ireland. 4Alkermes, Inc., Waltham,
Massachusetts.
Abstract:
Background: Comorbidity of pain with anxiety and/or depression has high prevalence and negatively affects therapeutic
outcome (Bair et al., 2003, Arch Intern Med, 163: 2433-45). The endogenous opioid system plays a crucial role in the
regulation and modulation of both pain and mood (Lutz and Kieffer, 2013, Trends Neurosci, 36: 195-206). However, its
role in pain-negative affect interactions and the influence of genetic background is less well understood. The WistarKyoto (WKY) rat is a genetic model of anxiety and depression which also displays a hyperalgesic phenotype, compared
with Sprague-Dawley (SD) counterparts (Burke et al., 2010, Neuroscience 171: 1300-13; Rea et al., 2014, Pain 155: 6979). We showed earlier (unpublished work) that WKY rats exhibit higher expression of the gene encoding mu-opioid
receptor (MOR) in the hippocampus and lower expression in the cerebral cortex and striatum, compared to SD rats.
Moreover, there is evidence that WKY rats are hyporesponsive to the antinociceptive effects of MOR agonists in tests of
acute thermal pain responding (Avsaroglu et al., 2007, Lab Anim 41: 337-344; Hoffmann et al., Brain Res 806: 232-237; Plesan
et al., Neurosci Lett 263: 53-56). Thus, we hypothesised that WKY rats will exhibit reduced responsivity to morphine, a
MOR agonist, in tests of acute thermal and persistent inflammatory pain, compared to SD counterparts.
Aim: To compare the effects of systemic administration of morphine and cyprodime (a highly selective MOR antagonist)
on nociceptive responding to noxious thermal and inflammatory stimuli in WKY and SD rats.
Methods: Adult male SD and WKY rats (n=8-11/group; 8-10 weeks old on arrival) were allocated to treatment groups
across three separate experiments using a within subjects modified Latin square design and with a 1 week washout
period between each experiment. Experiments 1 and 2 investigated the effects of morphine (0.5–7.5 mg/kg, s.c.), or
morphine (2 mg/kg, s.c.) and cyprodime (0.3 or 1 mg/kg, s.c.) alone or in combination, respectively, in the hot plate test
(thermal pain), elevated plus maze (anxiety), open field (anxiety/locomotor activity) and forced swim test (depressionrelated behaviour). Experiment 3 investigated the effects of morphine (0.5 or 2 mg/kg, s.c.) and cyprodime (0.3 mg/kg,
s.c.), alone or in combination, on formalin-evoked nociceptive behaviour. Behaviours were rated with the aid of
EthoVision® software and data analysed statistically using two-way repeated measures ANOVA, followed where
appropriate by Student-Newman-Keuls post hoc test (significance level p<0.05).
Results: In the hot plate test (Experiment 1), the minimal effective morphine dose tested was 2 mg/kg for WKY and 0.5
mg/kg for SD rats. In Experiment 2, morphine (2 mg/kg) produced sustained antinociceptive effects in SD rats which
were significantly attenuated by cyprodime (0.3 or 1 mg/kg), while the effects of this dose of morphine failed to reach
statistical significance in WKY rats. Vehicle-treated WKY rats exhibited significant reductions in distance moved in both
the elevated plus maze and open field, compared to SD rats and a trend for higher immobility in the forced swim test
which failed to reach statistical significance. In Experiment 3, vehicle-treated WKY rats exhibited more pronounced
formalin-evoked nociceptive behaviour compared to SD counterparts, particularly between 0-15 and 25-40 min postformalin. Systemic administration of both doses of morphine (0.5 and 2 mg/kg) significantly and dose-dependently
reduced formalin-evoked nociceptive behaviour in SD, but not in WKY, rats. Cyprodime alone had no effect on formalinevoked nociceptive behaviour in either strain, but attenuated the antinociceptive effects of morphine in SD rats.
Conclusions: These results confirm hyperalgesia to persistent inflammatory pain in WKY rats, and support our
hypothesis that WKY rats exhibit reduced response to morphine, compared with SD counterparts. Altered expression
and/or functionality of MORs in key neural substrates involved in modulating pain and negative affect may underlie the
behavioural phenotype of WKY rats.
Acknowledgments:
Strategic Partnership Programme Grant from Science Foundation Ireland and Alkermes Inc (14/SPP/B3051).
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Title:
Hyperalgesia and Impaired Expression Of Fear-Conditioned Analgesia In The Stress- And Pain-Hyperresponsive
Wistar-Kyoto Rat Strain: A Role For Anandamide in the Infralimbic cortex?
Authors:
Louise Corcoran1,3, Kieran Rea1,3, Michelle Roche2,3, David P. Finn1,3
Affiliation(s):
1
Pharmacology and Therapeutics, 2Physiology, School of Medicine, 3 Galway Neuroscience Centre and Centre for
Pain Research, NCBES, National University of Ireland Galway, University Road, Galway, Ireland
Abstract:
Background:
Fear-conditioned analgesia (FCA) is pain suppression upon re-exposure to a context previously paired with an
aversive stimulus. The endocannabinoid system (ECS) plays a key role in mediating FCA. The influence of genetic
background on FCA has not yet been studied. The Wistar-Kyoto (WKY) rat is an inbred strain that exhibits an
anxiety/depressive-like phenotype and hypersensitivity to stress and pain, compared with Sprague-Dawley (SD)
rats.
Aim:
We compared formalin-evoked nociceptive behaviour and FCA in WKY and SD rats, and associated alterations in
levels of endocannabinoids and related N-acylethanolamines in the infralimbic cortex (IL). We subsequently
investigated the effects of pharmacological modulation of the ECS in the IL on formalin-evoked nociceptive
behaviour in WKY versus SD rats.
Methods:
Adult, male SD and WKY rats (n=9) received footshock (10x1s, 0.4mA) or no footshock (controls) in a conditioning
arena. 23.5 hours later, rats received intraplantar injection of formalin (2.5%, 50µl) into the right hindpaw. 30
minutes post-formalin, rats were re-exposed to the conditioning arena for 30 minutes, during which time
nociceptive and fear-related behaviour were assessed. Animals were euthanised post behavioural testing, the
brain removed and liquid chromatography-tandem mass spectrometry used to determine endocannabinoid and
N-acylethanolamine levels in the IL. In a subsequent experiment, adult, male SD and WKY rats (n=8-20) received
intra-IL injections (via bilaterally implanted guide cannulae), of either vehicle (100% DMSO), URB597
(0.1mM/0.3µL DMSO), an inhibitor of the endocannabinoid-catabolising enzyme fatty acid amide hydrolase,
methanandamide,(0.1ug/0.3µL DMSO), an anandamide analog, ACEA (0.05pmol in 0.3ul), a potent CB1 receptor
agonist, or AM251 (2mM/0.3µL) , a CB1 receptor antagonist, 10 minutes prior to intra-plantar formalin injection
(2.5%, 50µl). Nociceptive behaviour was assessed for 60 minutes. Data were analysed by two-way ANOVA (with or
without repeated measures) followed by Fisher’s LSD post-hoc tests or Kruskal-Wallis followed by Mann-Whitney
U tests.
Results:
Robust expression of FCA was observed in SD rats, but not WKY rats. Formalin-evoked nociceptive behaviour was
significantly higher and the duration of freezing significantly lower in WKY rats, compared with SD rats. There was
a significant main effect of strain on levels of the endocannabinoid anandamide in the IL, with levels lower in WKY
rats compared with SD counterparts. Our subsequent study confirmed hyperalgesia to formalin injection in WKY
versus SD rats, and revealed antinociceptive effects of intra-IL administration of URB597 and mAEA in SD, but not
WKY, rats. Intra-IL ACEA produced a transient decrease in formalin-evoked nociceptive behaviour in WKY but not
SD rats. Intra-IL administration of AM251 had no significant effect on formalin-evoked nociceptive behaviour in
either WKY or SD rats.
Conclusions:
These data confirm hyperalgesia to inflammatory pain in WKY rats and suggest dysfunction of the endogenous
analgesic system in this strain, as evidenced by impaired expression of FCA and increased expression of formalinevoked nociceptive behaviour. Decreased levels of anandamide in the IL may underlie the hyperalgesia in WKY
rats
Acknowledgements:
Science Foundation Ireland (10/IN.1/B2976) and a PhD fellowship from the National University of Ireland Galway
and from the Irish Research Council.
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Title:
Sexual dimorphism in fear-conditioned analgesia: a role for the endocannabinoid system in the periaqueductal
grey?
Authors:
Llorente-Berzal A1, McGowan F1, Rea K1, Belardo C3, Maione S3, Roche M2, Finn DP1
Affiliation(s):
1
Pharmacology and Therapeutics, 2Physiology, NCBES Galway Neuroscience Centre and Centre for Pain Research,
National University of Ireland Galway, University Road, Galway, Ireland. 3Department of Experimental Medicine,
Second University of Naples, Via Costantinopoli, 16 - 80138 Naples, Italy.
Abstract:
Background:
Fear-conditioned analgesia (FCA) is the profound suppression of pain expressed upon re-exposure to a context
previously paired with an aversive stimulus. Previous studies from our group indicate an important role for the
endocannabinoid system in FCA, with the periaqueductal grey (PAG) being a key site of action.
Aim:
Given the sexually-dimorphic nature of both the endocannabinoid and nociceptive systems, the aim of the present
study was to assess possible sexual dimorphism in the expression of FCA and associated sex-dependent alterations
in endocannabinoids, related N-acylethanolamines and their receptors, and neurotransmitters, within the PAG.
Methods:
Adult Sprague-Dawley male and female rats were exposed to the conditioning chamber where they received 10
footshocks (0.4mA; 1s duration; every 60s). 23.5 hours later, all animals received an intra-plantar injection of
formalin (50µl; 2.5%) into the right hind paw and 30 minutes later they were re-exposed to the conditioning
chamber where their behaviour was monitored for 30 minutes. Tissue levels of endocannabinoids, related Nacylethanolamines and neurotransmitters in the PAG were assayed by LC/MS/MS, and expression of the Nacylethanolamine catabolising enzyme fatty acid amide hydrolase (FAAH) and two subtypes of the peroxisome
proliferator-activated receptors (PPARα and PPARγ) was measured by western blotting.
Results:
Behavioural analysis indicated robust and sustained expression of FCA in male rats, as evidenced by a significant
reduction in formalin-evoked nociceptive behaviour in fear-conditioned (FC) male rats compared with non fearconditioned (NFC) counterparts. In contrast, FCA was expressed for a shorter duration and reduced magnitude in
female rats, indicating sexual dimorphism in this form of endogenous analgesia. FC did not induce any alterations
in levels of endocannabinoids (anandamide [AEA] or 2-arachidonyl glycerol [2-AG]) or N-acylethanolamines (Noleoylethanolamide [OEA] or N-palmitoylethanolamide [PEA]) in the PAG of formalin-treated female rats, or in
levels of AEA or 2-AG in the PAG of formalin-treated male rats. However, FC-males did exhibit significantly higher
levels of OEA, and a trend for higher levels of PEA, compared with NFC-males. FC-males exhibited higher levels of
GABA in the PAG than NFC-males, an effect not observed in FC female rats. Serotonin and dopamine levels in the
PAG were found to be higher in females than males, however FC induced a significant increase in serotonin levels
in the PAG of both sexes. There were no FC-induced changes in FAAH expression in either sex. An interesting
sexual dimorphism in the expression of PPARγ in the PAG was found, with females exhibiting higher levels than
males. There was no effect of FC on expression of either PPARα or PPARγ in the PAG.
Conclusions:
In summary, our results provide evidence for sexual-dimorphism in expression of FCA, and suggest that alterations
in OEA, PEA and GABA within the PAG may represent underlying mechanisms that warrant further investigation.
Acknowledgments:
Funded by grants from Science Foundation Ireland (10/IN.1/B2976) and the Irish Research Council Postdoctoral
Fellowship (GOIPD/2015/298).
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Primary mix glial culture from spinal cord inflamed by pro-inflammatory cytokines is a valid model of inflammation
after spinal cord injury.
Authors:
Vaibhav Patil1, Elke Rink1, Siobhan McMahon2, Abhay Pandit1
Affiliation(s):
1
Centre for Research in Medical Devices (CÚRAM), 2Anatomy, National University of Ireland, Galway, Ireland
Abstract:
Background:
Spinal cord injury (SCI) causes severe primary mechanical injury followed by more complex secondary trauma
characterised by inflammation and glial scar formation1. An inflammation triggered at the site of injury elicits
astrocytes and microglial activation which further evokes production of pro-inflammatory cytokines such as TNF-α,
IL-1β and IL-6 that exacerbate injury2. Most in-vitro studies of glial cells do not account for the complexity of this
inflammatory cascade. Additionally, most of the studies use LPS to induce inflammation which is clinically
irrelevant.
Aim:
To develop a mix glial culture (MGC) in-vitro model inflamed by administration of pro-inflammatory cytokines to
induce acute and chronic inflammatory phases.
Methods:
MGCs were isolated from spinal cords by the ejection method from three-day old Sprague Dawley post-natal rats.
Immunocytochemistry and flow cytometry were performed to characterise the culture and further quantification
of astrocytes, microglia, oligodendrocytes using GFAP, CD11b and Olig2 markers respectively. MGCs were treated
with TNF-α, IL-1β and IL-6 for 24 hrs (acute) and seven day (chronic). Western blotting was performed to study the
expression of iNOS, NFkB-p65, IkB-α and p38 MAPK.
Results:
MGCs consisted mainly of astrocytes and microglia. Treatment of pro-inflammatory cytokines stimulated
morphological alterations in glial cells. Compared with 24 hrs (acute), the inflammatory pathways were
differentially regulated after seven-day (chronic) treatment.
Conclusions:
An in-vitro mix glial cytokine induced inflamed model was developed to study the progression of inflammation
after SCI.
Acknowledgments:
The current study has originated from research conducted with the financial support of Science Foundation
Ireland (SFI) and is co-funded under the European Regional Development Fund under Grant Number 13/RC/2073.
Also thanks to European 7th Framework Programme, NeuroGraft project Grant no. 304936 for funding support.
References:
1. Thuret, S., Moon, L.D. and Gage, F.H., 2006. Therapeutic interventions after spinal cord injury.
Nature Reviews Neuroscience, 7(8), pp.628-643.
2. Pineau, I. and Lacroix, S., 2007. Pro-inflammatory cytokine synthesis in the injured mouse spinal
cord: multiphasic expression pattern and identification of the cell types involved. Journal of
Comparative Neurology, 500(2), pp.267-285.
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Title:
A GDNF-RICH BIOMATERIAL MATRIX FOR THE DELIVERY OF PRIMARY DOPAMINERGIC NEURONS

Authors:
Niamh Moriarty1, Abhay Pandit2, Eilís Dowd1
Affiliation(s):
1Pharmacology & Therapeutics and 2CÚRAM Centre for Research in Medical Devices, National
University of Ireland, Galway
Abstract:
Background: 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. We have recently shown that dopaminergic neurons in ventral
mesencephalon (VM) grafts can survive and form neural connections in situ when delivered encapsulated in
collagen hydrogels and that the collagen hydrogel significantly reduces the microgliotic reaction to the implanted
cells. In addition to this, such biomaterial-based scaffolds have additional potential to improve graft survival and
function by providing a physical substrate into which pro-survival factors can be complexed.
Aim: Therefore, the aim of this study was to determine the effect of a GDNF-loaded collagen hydrogel on the
functionality of primary dopaminergic neurons implanted into the striatum of the 6-hydroxydopamine-lesioned
rat.
Methods: Rats were given a unilateral intra-MFB 6-hydroxydopamine lesion prior to transplantation. Two weeks
later, a single cell suspension was derived from the VM of E14 rat embryos, encapsulated in the collagen hydrogel
or control transplantation media with or without GDNF (1000ng), and transplanted into the lesioned striatum
(400,000 cells in 6 µl). Functional recovery was assessed at three week intervals post-transplantation using both
amphetamine-induced rotations and the Corridor Test.
Results: In line with expectations, we found that the VM transplant reduced amphetamine-induced rotation and
contralateral retrieval impairments in the Corridor Test in all grafted groups. However, the group in which the VM
cells were encapsulated in the GDNF-loaded collagen hydrogel showed the greatest level of recovery. Postmortem analysis for indices of graft survival, host immune response and hydrogel
biocompatibility/biodegradability are underway.
Conclusions: In conclusion, this study provides further evidence of the potential of biomaterials as matrices for cell
transplantation into the brain. By providing a physical substrate into which pro-survival factors, such as GDNF, can
be complexed, they can improve the functional outcome of dopamine cell replacement in the brain.
Acknowledgments: This work was funded through a Government of Ireland Postgraduate Scholarship from the
Irish Research Council to Niamh Moriarty and Science Foundation Ireland (SFI).
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Does different reperfusion approach have an impact on haemorrhagic transformation development following an
acute occlusive stroke?
Authors:
JA Shearer, AS Douglas, A Pandit & KM Doyle
Affiliation(s):
National University of Ireland, Galway
Abstract:
Background:
Occlusive stroke is a important health concern affecting 15 million people worldwide which is a major cause of
death and long-term disability. Reperfusion of the ischaemic tissue by removal of the blockage, by either
pharmacological or mechanical interventions, can minimise the extent of the damage. However, tissue reperfusion
can cause abnormal blood brain barrier (BBB) function resulting in increased BBB permeability and lead to
haemorrhagic transformation, a potentially fatal complication of tissue reperfusion.
Aim:
This study aimed to investigate the effect of different reperfusion strategies on markers of BBB dysfunction and
haemorrhagic transformation in a rat model of acute occlusive stroke.
Methods:
Male Sprague Dawley rats (340-390g) were anaesthetised with isoflurane, artificially ventilated and physiological
measurements were maintained within normal parameters. Transient (2h) cerebral ischaemia was induced by the
intraluminal thread model, in which an occluder is inserted via the internal carotid artery to occlude the origin of
the middle cerebral artery (MCA). In the sham procedure the surgery was performed but the occluder was not
inserted. After 2 hours of occlusion, animals underwent varying reperfusion strategies for a further 2 hours; either
full, partial or no reperfusion. At 4 hours post-occlusion, the brains were collected for histological and protein
analysis to examine infarct and oedema development, and markers of BBB dysfunction, such as MMP-9, in several
regions, including the frontal cortex, striatum, temporal cortex and hippocampus.
Results and conclusions:
Physiological parameters remained stable and within physiological limits throughout the procedure. Occlusion of
the middle cerebral artery resulted in a similar reduction in cerebral blood flow (CBF) of approx. 60% in the
ipsilateral hemisphere in all groups which was maintained in the absence of tissue reperfusion. Full reperfusion
resulted in a restoration of CBF in the ispilateral hemisphere to approx. 80% of baseline. Whereas, partial
reperfusion produced a smaller increase in CBF (approx. 50% of baseline). Our model of occlusive stroke transient
(2h) occlusion of the MCA produces a small infarction with increased expression of MMP-9 in the ipsilateral
hemisphere, particularly the anterior temporal cortex, which is indicative of BBB dysfunction. Our investigation of
the effect of different reperfusion strategies on injury development and the markers of BBB dysfunction, such as
MMP-9, in this model is still ongoing, and the most current data and conclusions will be presented.
Acknowledgments:
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Background: Schizophrenia is an adult-onset mental illness that impacts cognitive function. Recent studies has
identified >100 regions containing schizophrenia risk genes but how they impact brain function is unknown. The
centrosome is the microtubule organising centre of the cell and seeds the growth of the primary cilium. The
disproportionate number of brain disorders associated with centrosomal genes suggests the organelle underlies
brain development. Cognitive deficits are a core element of schizophrenia which is neurodevelopmental. I
hypothesise that some of the risk genes for schizophrenia will be centrosomal and will be associated with
cognitive deficits.
Aims: #1. Identify centrosomal genes that are also schizophrenia risk genes using genome-wide association study
(GWAS) data. #2. Test if these schizophrenia risk SNPs are specifically associated with cognitive deficits in
schizophrenia using a large Irish patient-control dataset. #3. Study the impact of genetic variants on these genes,
using genome editing.
Methods: Various online, bioinformatics and biostatistics tools will be used to first identify genes with
centrosomal functions and then cross-referenced these with GWAS data to find those that increase schizophrenia
risk. Tools and datasets that explore the impact of SNPs on gene function will be used to refine gene searches. This
analysis will specifically identify genes with centrosome function that contribute to schizophrenia risk. For
centrosomal genes associated with schizophrenia, I will combine genetic data with neurocognitive data for
analysis. These analyses will use already-collected samples of ~650 patients, ~350 healthy participants who have
completed an extensive neuropsychological battery. Using these measures, I will characterize the effects of risk
SNPs on behavioural measures of cognition that are known to be impaired in schizophrenia; general cognitive
ability, episodic memory, working memory, attentional control and social cognition. Finally genetic variants will be
introduced into the ciliated human SH-SY5Y neuronal cell line using CRISPR/Cas9 genome editing.
Networks/pathways of differentially expressed genes will be tested for using Gene Set Enrichment Analysis and
RNA-Seq data. Interesting pathways will be further explored by returning to the human genetics data and asking if
individual genes or the pathway itself (measured using a polygenic risk score) is associated with schizophrenia and
cognition.
Results: Cross referencing schizophrenia risk with genes from the large GWAS study gave us a list of 17 genes. 6
genes which we believed were highly likely to be affected by the index schizophrenia risk SNPs were brought
forward to neuropsychological analysis. For five of the six candidate genes there was at least one cognitive
domain that was significantly affected by genotype. The most significant of which was the effect of SDCCAG8 on
externalisation bias a measure of social cognition (p=0.001). Recessive mutations in the gene cause two different
ciliopathies. This gene has been taken forward to molecular analysis were I have confirmed its role at the
centrosome and targeted the gene for knockout using CRISPR technology.
Conclusions: I have identified a list of centrosomal genes associated with schizophrenia risk. Interesting
associations with cognition have been identified for five of my six candidate genes. SDCCAG8 has been prioritised
and has been targeted for knockout in a neuronal cell line.

GNC Oral Presentation | # 7

Galway Neuroscience Centre’s
Annual Research Day
Friday 2nd December 2016
Title:
Exploring the genetic overlap between schizophrenia and cognition with a focus on epigenetic mechanisms
Authors:
Laura Whitton1, Stephen Rea2, Gary Donohoe 1 & Derek W Morris 1
Affiliation(s):
1
Cognitive Genetics and Cognitive Therapy Group, Neuroimaging, Cognition & Genomics (NICOG) Centre, NUI
Galway, Ireland. 2Centre for Chromosome Biology, Discipline of Biochemistry, NUI Galway, Ireland.
Background: Epigenetic mechanisms are an important heritable and dynamic means of regulating various genomic
functions, including gene expression, to orchestrate brain development. These processes when perturbed are
thought to contribute to the pathophysiology of schizophrenia (SZ). A core feature of SZ is cognitive dysfunction in
the form of poor IQ memory, attention and social cognition. For genetic disorders where cognitive impairment is
more severe such as intellectual disability (ID), there are a disproportionally high number of genes involved in the
epigenetic regulation of gene transcription. Evidence now supports some shared genetic aetiology between SZ and
ID. Independent genome wide association studies (GWAS) have identified 108 chromosomal regions associated
with risk of SZ and 164 regions associated with cognition, measured by educational attainment (EA).
Aim: The first aim of this study was to examine the genetic overlap between SZ and EA using analyses of gene sets
containing known associated genes. The second aim was to identify genes located in risk regions for SZ and EA that
function as epigenetic regulators of gene expression and identify variants that are associated with both SZ and EA.
Methods: GWAS datasets were available for both SZ and EA. Analysis tool MAGMA was used to test for an
enrichment of SZ risk genes in the EA dataset and for an enrichment of EA risk genes in the SZ dataset. A list of 350
genes with epigenetic functions was also developed and cross-referenced with genes at GWAS loci associated with
SZ (n=350) and EA (n=614). GWAS results from each dataset were then compared to identify epigenetic genes that
were associated with both SZ and EA.
Results: MAGMA gene-set analysis revealed a significant enrichment of SZ risk genes within the EA GWAS results
(p=2.3x10-10) and a significant enrichment of EA risk genes within the SZ GWAS results (4.1x10-15). Focusing on the
epigenetic genes, genome-wide significant variants at 3 genes (CDK2AP1, KDM4A, and SETD8) were associated with
both traits. For an additional 3 genes (BCL11A, GATAD2A and SATB2), where there was a genome-wide significant
variant associated with at least 1 trait, the same variant was found to be nominally associated with the other trait.
For BCL11A, variant rs7599488 was significantly associated with EA (p=2.05x10-11) and strongly associated with SZ
risk (p=3.11x10-07). For GATAD2A, variant rs2905426 was significantly associated with SZ (p=6.92x10-09) and
strongly associated with EA (p=4.47x10-06). For SATB2, variant rs6704641 was significantly associated with SZ
(p=3.40x10-08) risk and nominally associated with EA (p=0.05).
Conclusions: Overall this study has revealed a significant overlap between the variation associated with SZ risk and
cognition as measured by EA and that variants specific to epigenetic genes account for some of this overlap.
Interestingly, evidence exists for a functional relationship between BCL11A, GATAD2A and SATB2 during cortical
development.
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Abstract:
Background:
Variants at microRNA-137 (MIR137), one of the most strongly associated schizophrenia risk loci identified to date,
have been associated with poorer cognitive performance. Increased polygenic risk within the empirically derived
miR-137 regulated gene score was associated with significantly lower performance on IQ, working memory, and
episodic memory.
Aim:
As microRNA-137 is known to regulate the expression of ~1900 other genes, including several that are
independently associated with schizophrenia, our aim was to test whether this gene set was also associated with
variation in cognitive performance.
Methods:
Our analysis was based on an empirically derived list of genes whose expression was altered by manipulation of
MIR137 expression. This list was cross referenced with genome-wide schizophrenia association data to construct
individual polygenic scores. We then tested, in a sample of 808 patients and 192 controls, whether these risk
scores were associated with altered performance on cognitive functions known to be affected in schizophrenia. A
subgroup of healthy participants also underwent functional imaging during memory (n=108) and face processing
tasks (n=83).
Results:
Increased polygenic risk within the empirically derived miR-137 regulated gene score was associated with
significantly lower performance on IQ, working memory, and episodic memory. These effects were observed most
clearly at a polygenic threshold of p=0.05, although significant results were observed at all three thresholds
analyzed. This association was found independently for the gene set as a whole, excluding the schizophreniaassociated MIR137 SNP itself. Analysis of the spatial working memory fMRI task further suggested that increased
risk score (thresholded at p=10-5) was significantly associated with increased activation of the right inferior
occipital gyrus.
Conclusions:
These data are consistent with emerging evidence that MIR137 associated risk for schizophrenia may relate to its
broader downstream genetic effects.
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Abstract:
Background:
The stress-hyperresponsive Wistar-Kyoto (WKY) rat strain exhibits a hyperalgesic phenotype and is useful as a
genetic model for studying stress-pain interactions. Peroxisome proliferator-activated receptor (PPAR) signalling in
the midbrain periaqueductal grey (PAG) modulates endogenous pain control. The influence of PPAR signalling in
the PAG on the hyperalgesic phenotype of WKY rats is, however, unknown.
Aim:
This study characterised PPAR signalling in the PAG of WKY rats exposed to the formalin test of tonic persistent
inflammatory pain, versus Sprague-Dawley (SD) counterparts.
Methods:
Adult male SD and WKY rats (n=12 per strain) received an intra-plantar injection of formalin (50l; 2.5%) into the
right hind paw under brief isoflurane anaesthesia, were placed in a Perspex observation arena, and then
euthanised by decapitation 30 minutes post formalin-injection. Brains were removed, the PAG was punchdissected and levels of endogenous PPAR ligands, N-palmitoylethanolamide (PEA) and N-oleoylethanolamide
(OEA) were measured by mass spectrometry, while levels of mRNA coding for PPAR, PPAR and fatty acid amide
hydrolase (FAAH), a catabolic enzyme for PEA and OEA hydrolysis, were measured by qRT-PCR. In a second
experiment, SD and WKY rats (n=10-11 per group) underwent bilateral surgical implantation of guide cannulae in
the lateral (l) PAG and, after a 7-8 days of recovery, the effects of bilateral intra-lPAG administration of the PPAR
antagonist GW9662 on formalin-evoked nociceptive behaviour were assessed. Nociceptive behaviour was
assessed with the aid of EthoVision software and the microinjection sites were confirmed by cryo-sectioning of the
brain. Data were analysed using two-way ANOVA (with or without repeated measures) and Fisher’s LSD post-hoc
test (P<0.05 considered significant).
Results:
Compared with SD controls, formalin-treated WKY rats exhibited significantly higher levels of endogenous PPAR
ligands, N-palmitoylethanolamide (PEA) and N-oleoylethanolamide (OEA), and higher or lower levels respectively
of mRNA encoding for PPARγ or fatty acid amide hydrolase (FAAH), a catabolic enzyme for PEA and OEA
hydrolysis, in the lateral (l) PAG. No differences were observed in the dorsolateral and ventrolateral PAG columns
between WKY and SD rats. Intra-lPAG administration of the selective PPARγ antagonist GW9662 resulted in
enhanced first and second phase formalin-evoked nociceptive behaviour in WKY rats, compared with vehicletreated controls.
Conclusions:
In conclusion, these data suggest differences in the PPAR signalling system in the lPAG between SD and WKY rats.
The pharmacological data suggest that endogenous tone at PPARγ signalling in the lPAG has an inhibitory effect on
inflammatory pain in WKY rats and that the increased levels of PEA, OEA and PPARγ within the lPAG of WKY versus
SD rats may represent endogenous adaptive or compensatory mechanisms aimed at lowering the hyperalgesia
exhibited by WKY rats.
Acknowledgements:
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Abstract:
Background:
Autism is a pervasive neurodevelopmental disorder characterised by impairments in social interaction and
communication. Animals prenatally exposed to the anti-epileptic valproic acid (VPA) display behavioural
alterations analogous to those observed in autistic patients and thus is regarded as a validated model of the
disorder (Mabunga et al., 2015 Exp Neurobiol; Roullet et al., 2013 Neurotocicol Teratol). The opioid system is
widely recognised to regulate and modulate social behaviour (Vanderschuren et al., 2016 Neurosci Biobehav Rev),
but to date there has been a paucity of studies examining whether alterations exist in the endogenous opioid
system in the VPA model of autism.
Aim:
To examine the levels of endogenous opioid receptor and peptide mRNA in discrete brain regions of adolescent
animals prenatally exposed to VPA compared with controls.
Methods:
Pregnant female Sprague-Dawley rats received a subcutaneous injection of VPA or saline on GD12.5 and
behavioural testing began of the male offspring during adolescence (PND36-43). Social behaviour was assessed
using the direct social interaction test and the 3-chamber sociability test. Discrete brain regions were dissected
from a separate cohort of animals that did not undergo behavioural testing and levels of endogenous opioid
receptor and pre-pro-peptide mRNA were determined using qRT-PCR. Data was analysed using a t-test; P<0.05
was deemed statistically significant.
Results:
Animals prenatally exposed to VPA spent significantly less time interacting in the direct social interaction test and
altered locomotor activity in the 3-chamber sociability test compared to saline controls, indicating social
behavioural impairments in the VPA exposed animals. VPA exposed animals exhibited significantly reduced kappa
receptor and pre-pro-dynorphin mRNA expression in the cerebral cortex. The expression of endogenous opioid
receptors (mu, delta, kappa and nociception) or pre-pro-peptide (pre-pro-enkephalin, pre-pro-dynorphin and
proopiomelanocortin) mRNA in other regions such as the amygdala, hippocampus and striatum did not differ
between VPA and saline exposed animals.
Summary and Conclusions:
The data presented demonstrated impaired social behavioural in adolescent rats prenatally exposed to VPA, an
effect accompanied by reduced expression of kappa and pre-pro-dynorphin expression in the cerebral cortex.
Further studies are required to determine if alterations in the opioid system underlie the aberrant social
behaviour observed in the VPA model of autism.
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Abstract:
Background:
Increasing evidence supports a role for toll-like receptor (TLR)-induced neuroinflammation in the pathophysiology
underlying neuropsychiatric and pain disorders (Pandey et al., J. Psychiatr. Res. 2014; Nicotra et al., Exp. Neurol.
2012); and the co-morbidity of these conditions. Cannabinoids modulate both emotion and pain, however it is
unknown if this occurs via modulation of TLR-induced neuroinflammation.
Aim:
This study examined if a cannabinoid receptor agonist would modulate TLR3-induced neuroinflammation,
nociceptive responding, anxiety- and depressive-like behaviour.
Methods:
Female Sprague-Dawley rats were administered the cannabinoid agonist CP55,940 (0.4mg/kg;i.p) or vehicle,
30mins prior to the administration of the TLR3 agonist poly I:C (3mg/kg;i.p) or saline. A subset of animals were
sacrificed at 4hrs for assessment of neuroinflammatory gene expression in the hypothalamus using qRT-PCR. A
further set of animals were assessed for mechanical (von Frey test) and cold (acetone drop test) nociceptive
responding; anxiety-(elevated plus maze; EPM) and depressive-like (Forced Swim Test; FST) behaviour over 24hrs.
Data analysed by ANOVAs followed by Fisher’s LSD post-hoc.
Results:
CP55,940 potently attenuated poly I:C-induced increases in the expression of all neuroinflammatory genes
examined. Poly I:C resulted in hypersensitivity to mechanical and cold stimuli; effects blocked by CP55,940. Poly
I:C decreased time in the open arms of the EPM, an anxiogenic effect unaltered by CP55,940. CP55,940 decreased
duration of immobility of poly I:C-treated animals in the FST, indicative of an antidepressant-like effect.
Conclusions:
These data demonstrate that the cannabinoid agonist CP55,940 potently attenuates TLR3-induced
neuroinflammation, mechanical and cold hypersensitivity, and depressive- (but not anxiety)-like behaviour. Thus,
cannabinoid modulation of TLR3-mediated responses may provide a novel therapeutic target for psychiatric and
pain disorders, and their co-morbidity.
Acknowledgments:
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Abstract:
Background:
Stress is known to be a predisposing factor in the development or exacerbation of a number of medical conditions,
the response to which is determined by genetic factors. The Wistar Kyoto (WKY) rat is a genetically stresshypersensitive strain of rat which exhibits an anxiety- and depressive-like phenotype. Although a relationship
between stress and liver disease has been established (Chida et al, 2006), however, there is a paucity of data
regarding the impact of stress on acute liver injury (ALI).
Aim:
This study evaluated if the development of lipopolysaccharide(LPS)/d-galactosamine (GalN) induced ALI (Tunon et
al,2009) is altered in the WKY rat, a stress sensitive strain of rat, compared to a normo-stress sensitive rat strain
(Sprague-Dawley; SD).
Methods:
Male Sprague-Dawley (SD) and WKY rats were administered a single intraperitoneal injection of lipopolysaccharide
(LPS; 20µg/kg) and d-galactosamine (GalN; 200mg/kg) to induce ALI. Plasma and liver samples were taken and
subsequently processed for liver enzyme levels, histology, hepatic pro-inflammatory cytokine levels and hepatic
caspase-3 activity. Samples were analysed 0, 6 and 24 hours post injection. Data were analysed using a repeated
measures or two-way ANOVA followed by Fisher’s LSD post-hoc test when appropriate, p<0.05 was deemed
significant. Data expressed as mean ± SEM.
Results:
WKY rats exhibited higher plasma levels of liver enzymes: alanine aminotransferase, aspartate aminotransferase
and glutamate dehydrogenase 6 and 24hrs post LPS/GalN compared to controls (0hrs) and SD counterparts. WKY
rats exhibited increased liver caspase-3 activity and cleaved caspase-3 protein expression 24hrs post LPS/GalN
compared to SD counterparts. Histopathological changes revealed that WKY rats had a significant increase in liver
injury score at 6 and 24hrs compared to controls and liver injury was exacerbated at 24hrs compared with SD
counterparts. Hepatic cytokine levels of IL-1β were significantly increased 6hrs post LPS/GalN in SD and WKY rats,
an effect augmented in WKY rats.
Conclusions:
The data reveal that the stress-sensitive WKY rat exhibits greater liver injury in response to LPS/GalN when
compared to SD counterparts. This data provides a novel model to study mechanisms underlying the
pathophysiology of stress-induced exacerbations in ALI.
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Abstract:
Background:
Social cognitive deficits manifest in an array of psychiatric disorders including depression, and modelling such
deficits in laboratory animals is increasingly being studied. The olfactory bulbectomized (OB) rat model of
depression has a number of behavioural deficits but social cognition has yet to be examined.
Aim:
The aim of this study was to assess social cognition (using the 3-chamber sociability test) in the OB model and to
determine whether chronic antidepressant treatment (with desipramine or fluoxetine) has any effects in this model.
Methods:
Male Sprague-Dawley rats (200-250g) were singly-housed and underwent sham or OB surgery using isoflurane
anaesthesia. Following two weeks recovery, sham and OB rats were divided into six groups (n=8/group) that
received daily subcutaneous injections of vehicle (saline), desipramine or fluoxetine (10mg/kg) for two weeks. Rats
were then exposed to the 3-chamber sociability test. This consists of three consecutive ten-minute time-trials; the
habituation trial (empty arena), sociability trial (novel conspecific rat vs. empty cage) and social preference trial
(now familiar vs. novel conspecific). Time spent interacting was scored manually, by an observer blind to treatment.
Locomotor activity was recorded using Ethovision® software and the degree of habituation was calculated by
expressing distance moved on the 3rd trial as a percentage of the 1st trial. Data are presented as mean±SEM (n=8)
exploratory time (s) and analysed using two-way ANOVA, followed where appropriate by post-hoc Student
Newman-Keuls test; p<0.05 was deemed statistically significant.
Results:
In the sociability trial, OB vehicle (and fluoxetine-treated sham-operated) groups spent significantly less time
interacting with the novel conspecific than the sham vehicle group, with no effect of either antidepressant on the
reduced interaction in OB animals. In the social preference trial, although OB vehicle rats did not differ from shamoperated animals, there was a significant reduction in exploratory time spent with the novel rat in both
antidepressant-treated OB groups. A significant locomotor habituation to the apparatus was evident in the OB
vehicle group (and desipramine sham-operated group), which was not affected by antidepressant treatment.
Conclusions:
In conclusion, removal of the olfactory bulbs causes a pronounced alteration in sociability in rats, as well as a
marked habituation to the test arena not seen with sham-operated controls. Such changes were not attenuated by
antidepressant treatment, raising the question as to whether these deficits result from olfactory alterations per se, or
represent a more widespread neurobiological alteration.
Acknowledgments:
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Abstract:
Background:
Previous clinical studies have identified certain viral infections to be risk factors for developing Parkinson’s disease
(PD) (Bu et al., 2015). Viral infections are known to activate the innate immune system due to recognition by a
class of pattern recognition receptors (PRR) called Toll-like receptors (TLR); specifically TLR3. Recognition of viral
dsRNA by TLR3 mediates the expression of multiple genes via IRF3 and NF-κB, resulting in inflammation and
cytokine/ chemokine release. Chronic neuroinflammation in the substantia nigra is associated with dopaminergic
(DA) cell death in PD. Previous animal studies have found that activation of TLR3 prior to insults with PD related
neurotoxins can alter synaptic and axonal transport protein expression and exacerbate DA cell death (Deleidi et
al., 2010). Further characterization of these molecular alterations may elucidate the clinical link between certain
viral infections and development of PD.
Aim:
The purpose of this study is to determine if there are differences in the level of neurodegeneration and synaptic
related proteins due to TLR3 activation with or without classical PD model neurotoxin treatments in a neuronal
cell line.
Methods:
DA-like neuroblastoma cells (SH-SY5Y) were treated with a synthetic mimetic of viral dsRNA (poly I:C) and/or
neurotoxins commonly used in models of PD (6-OHDA, Rotenone, and MPP+). Dose and time response for poly I:C
and neurotoxins were conducted using MTT cell viability and TUNEL assays. Poly I:C was investigated for its ability
to activate the TLR3 pathway (ELISA and Immunocytochemistry). A study was then designed to test if pretreatment of poly I:C alters neurotoxin induced neurodegeneration (MTT and Western Blot for cleaved PARP) and
relative changes in synaptic related proteins (Western Blot and/or Immunocytochemistry for synaptophysin,
tyrosine hydroxylase, α/β-synuclein, and post-synaptic density protein 95). Cells were pre-treated with 20 µg/ml
Poly I:C for 24 hours prior to treatment with neurotoxins (20 µM 6-OHDA, 250 nM Rotenone, or 1 mM MPP+).
Results:
Poly I:C and neurotoxins were found to cause significant cell death and reduce cell viability on their own, although
poly I:C was not as toxic as all other neurotoxins. Poly I:C (20 µg/ml) was confirmed to induce cytokine release and
NF-κB nuclear translocation. Pre-treatment with poly I:C before neurotoxin administration was associated with
α/β-synuclein and synaptophysin aggregation in cells for all group combinations. There was also a significant
alteration in post-synaptic density protein 95 in the combined treatment groups that was not seen with poly I:C or
neurotoxin treatment alone.
Conclusions:
Although PD related neurotoxins alone were able to induce neurodegeneration and cause protein aggregation,
viral priming either caused alterations to these trends or changed relative synaptic related protein expression that
was not seen with neurotoxin treatment alone. Interestingly, the effects of viral priming seem to be dependent
upon neuroinflammatory effects downstream of TLR3 activation (such as cytokine/ chemokine release). This study
suggests that viral priming may induce neuroinflammation in neurons, exacerbating PD pathology.
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Background:
New therapeutic approaches in Parkinson’s disease are focusing on treating the neurodegeneration and
neuroinflammation processes underlying the disease progression. Collagen hydrogels have great potential in this
capacity as they can be used as delivery vehicles for controlled spatial and temporal delivery of neuroprotective
and anti-inflammatory factors to the brain. However, before injecting hydrogels into the brain, it is crucial that
their basic properties and biocompatibility are first established in relevant in vitro or ex vivo systems.
Aim:
Thus, the aim of this study was to assess the biocompatibility of collagen hydrogels using primary neural cultures
prepared from the developing ventral mesencephalon (VM) where the dopaminergic neurons of the substantia
nigra and ventral tegmental area originate.
Methods:
VMs were dissected from embryonic Day 14 (E14) Sprague-Dawley rats and dissociated into single cell suspensions
for culture. Two day old VM cultures were then exposed to two 50 µl preformed hydrogels for 24 h and
biocompatibility was assessed using AlamarBlue® cell viability assay as well as immunocytochemistry for neurons
(III-tubulin), dopaminergic neurons (tyrosine hydroxylase), astrocytes (GFAP) and microglia (OX42). Three
different hydrogel compositions were tested, all containing 2 mg/ml of Bovine type I Collagen and increasing
concentrations of the 4sStarPEG cross-linker (1, 2 and 4 mg/ml).
Results:
Overall, we found that none of the different collagen hydrogels, cross-linked with 1, 2 and 4 mg/ml 4sStarPEG,
affected overall viability of the primary neural cultures assessed by AlamarBlue® cell viability assay. Additionally,
all hydrogels were cytocompatible with both the general neuronal population as well as the dopaminergic neuron
population as revealed by III-tubulin and tyrosine hydroxylase immunocytochemistry respectively. Moreover,
none of the hydrogels induced any proliferation or morphological changes in glial cells as indicated by GFAP and
OX42 staining.
Conclusions:
This ex vivo study, using primary neural cultures prepared from the developing VM has established the
biocompatibility of three compositions of collagen hydrogels using various concentrations of cross-linker. Further
studies will now address the loading and release kinetics of neuroprotective and anti-inflammatory factors in
these hydrogels before proceeding to in vivo studies.
Acknowledgments:
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Background:
Parkinson’s disease (PD) is the second most common neurodegenerative disease, affecting more than 10 million
people worldwide. This progressive neurological disorder is characterised by a large number of motor and nonmotor features due, in part, to the lack of dopamine released in the striatum as a result of degeneration of
dopaminergic neurons in the Substantia Nigra Pars Compacta (SNpc).
In order to achieve a better understanding of the disease and to develop new effective therapeutics, an important
step is the creation of a complete model of the disease. While a variety of in vivo/in vitro models have been
reported none of them are able to phenocopy 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 as they
maintain the cytoarchitecture and neuronal connections as in vivo, while conserving some features of in vitro
models such as an easy experimental accessibility and good environmental control. Furthermore, they do not
require the high technical and financial resources if in vivo studies and more importantly they are able to reduce
the number of animal used for scientific purposes.
Aim:
The overarching goal of this project is to create and optimise a more complete organotypic model of PD, able to
mimic the main feature of the disease such as the dopaminergic cell loss and the accumulation of -synuclein.
The specific aim is to obtain viable and reproducible whole brain slices from postnatal rat donors.
Methods:
Whole brain sagittal slices have been used since they better preserve neuronal connections between different
brain structures. They are able to conserve in a unique slice many anatomical structures as corpus callosum, SN,
striatum and also some important neural stem cell niche like the subventricular zone, allowing the study of
neurogenesis.
Brain slices were obtained from postnatal Sprague-Dawley rats of different ages. After a few attempts with a
tissue chopper, 400 m sagittal vibrosections were finally produced using a LEICA vibrotome. The obtains slices
were then collected and cultured for up to 3 weeks. The viability of the slices has been checked using lactate
dehydrogenase (LDH) concentration in the media. MTT assay allowed for the assessment of the metabolic activity
of cells. Immunohistochemistry has also been performed to show the integrity of the nigrostriatal pathway.
Results:
Whole brain sagittal slices have been successfully obtained using a vibrotome, while the use of a tissue chopper
has been revealed unsuccessful. The nigrostriatal pathway, formed by the dopaminergic neurons with the bodies
in the SN and the projections in the striatum is kept in the slices, together with other important brain region i.e.
hippocampus and cortex. Viiability data has been assessed using LDH and MTT assays. The anatomical position of
the nigrostriatal pathway in the different sections has been characterized using chromogenic
immunohistochemistry against tyrosine hydroxylase, a marker of dopaminergic neurons.
Conclusions:
In conclusion brain vibrosections have been successfully obtained and kept in culture for 3 weeks. They represent
an initial step in the creation of an ex vivo model of PD that will provide researchers with and affordable, easy
accessible and reliable platform for neurological disorder studies and new treatments development.
Acknowledgments:
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Abstract:
Background:
Organotypic slice cultures have amassed substantial popularity in the modelling of neurological disorders as they
advantageously recapitulate three-dimensional tissue organisation whilst concomitantly licensing a reduction in
animal testing. However, the merit of such tissue culture methodologies is delimited by variability and procedurerelated diminutions in slice viability. Notably, hydrogel platforms have been recurrently demonstrated to enrich
tissue durability and vitality.
Aim:
The aim of the present study was to examine whether cross-linked collagen (2, 3 and 4 mg/ml) and hyaluronic acid
(5, 7.5 and 10 mg/ml) hydrogels could enhance the metabolic activity and abbreviate the recovery timeframe of
postnatal rat organotypic hippocampal slices, when compared to non-hydrogel-supported slices.
Methods:
Hippocampal slices were obtained from two distinct litters of postnatal rat donors, sacrificed at postnatal day 7,
and cultured on collagen hydrogel-coated, hyaluronic acid hydrogel-coated or non-hydrogel-coated inserts
(control) ex vivo. To assess whether the formulated hydrogels may have provided an impediment to insertmediated capillary action, diffusion of Ponceau S dye through the cross-linked constructs was examined.
Temporal changes in cellular viability and metabolic activity of hippocampal cultures were assessed using the MTT
and lactate dehydrogenase assays, respectively. Finally, morphological analyses of cultured slices were carried out
through light microscopy at days 7 and 14 in culture.
Results:
The hydrogels appeared to allow for insert-mediated diffusion of Ponceau S dye from beneath the insert to filter
paper atop the hydrogels. Initial increases in cellular damage were observed across hydrogel treatment groups,
when compared to control. Furthermore, hyaluronic acid hydrogels collapsed in culture and appeared to diminish
hippocampal metabolic activity. However, 4 mg/ml, but not 2 or 3 mg/ml, of collagen hydrogel demonstrated an
enhancement of hippocampal metabolic activity. Additionally, cellular outgrowths were observed in slices cultured
on collagen hydrogel-coated inserts after days 7 and 14 in culture.
Conclusions:
This study allowed for the optimisation of collagen, but not hyaluronic acid, hydrogels for organotypic culture. The
present findings show that placing organotypic slices on 4 mg/ml of collagen hydrogel may be a suitable means to
enhance slice viability. However, the observed phenomenon of cellular outgrowth from slices cultured on
collagen hydrogels merits further examination as it may potentially devalue the significance of such findings.
Nevertheless, higher collagen hydrogel concentrations warrant investigation for use in organotypic culture as the
implications of such endeavours may promote an acceleration of diverse neurobiological investigations.
Acknowledgments:
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Abstract:
Background:
Parkinson’s disease is the second most common neurodegenerative disorder, and a major cause of chronic
disability worldwide. The cannabinoid CB2 receptor has recently emerged as a potential target to break the selfsustaining cycle of neuroinflammation that is associated with neurodegenerative disease, as activation of this
receptor has been shown to reduce activation of microglial cells in vitro, which play a central role in the selfperpetuating toxicity of neuroinflammation.
Aim:
Therefore, the aim of this study was to determine the effect of the selective CB 2 agonist JWH133 on motor
function, neurodegeneration, microgliosis and astrocytosis in a rat model of Parkinson’s disease.
Methods:
Male Sprague-Dawley rats were naïve or administered intra-nigral LPS injections to induce Parkinson’s disease,
and then were administered JWH133 or vehicle for the following 14 days while undergoing Stepping and Whisker
behavioural tests. Immunohistochemistry was used to measure dopaminergic degeneration, microgliosis and
astrocytosis.
Results:
While LPS administration did reduce contralateral motor function as measured in the Stepping and Whisker tests,
this was not significant, and administration of the CB2 agonist had no effect. The unilateral LPS injection caused
nigrostriatal degeneration on the injected side which was slightly attenuated by JWH133, but these alterations
were not found to be statistically significant. LPS caused marked microgliosis which was reduced by JWH133, but
again these results were non-significant. LPS injection induced a significant increase in astrocytic density, which
was not detected following JWH133 administration.
Conclusion:
While this selective CB2 agonist did show promising trends in treating the neurodegenerative and
neuroinflammatory aspects of Parkinson’s disease, further studies are required before any definitive conclusions
can be drawn about the effect of a CB2 agonist in decelerating the pathological process of neuroinflammation in
Parkinson’s disease
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Background: Binding immunoglobulin protein/glucose-regulated protein (BiP/GRP78), functions within the
endoplasmic reticulum (ER) to assist protein folding, prevent aggregation of intermediate proteins, bind calcium
and traffick misfolded proteins to the ER associated degradation pathway (ERAD). The signal sequence (S) of BiP
(amino acids 1-18) directs BiP to the ER and the C-terminal KDEL(K) sequence is retains BiP within the ER. In the
absence of stress, transmembrane proteins such as PERK, IRE1, and ATF6 are bound to BiP, which retains them in
an inactive state. In the presence of ER stress BiP dissociates from these stress signalling causing activation of the
unfolded protein response (UPR). The UPR leads to upregulation of ER chaperone proteins BiP, glucose-regulated
protein 94 (GRP94), oxygen regulated protein 150 (ORP150) and CRT. In many instances these chaperones end up
being secreted from the cell and have been detected in body fluids. BiP has been reported to be a resolutionassociated molecular patter protein (RAMP) and to have a ‘chaperokine’ function, through interaction with
dendritic cells. Our group also recently reported significant upregulation of BiP during developmental myelination.
With this in mind, we hypothesised that BiP might have therapuetic potential in MS, by influencing the activity of
immune cells and/or myelination. To address this, large quantities of recombinant BiP protein are required.
Furthermore, since it is unclear if peripheral BiP is present as WT, or without its signal or ER retention sequence,
the first phase of the project, described here, has focused on cloning, production and validation of three mutants of
BiP: (i) BiP without its signal sequence and without KDEL (S-/K-); (ii) BiP without its signal sequence, but with
KDEL ( S-/K+); BiP with its signal sequence, but without KDEL ( S+/K-). Wild-type BiP was also produced and
characterised.
Aim: To produce and validate recombinant wild-type and mutant BiP.
Results: Sequences encoding full-length WT and mutant BiP (S+/K+, S+/K-, S-/K+, S-/K-) were cloned and
confirmed by sequencing. E. coli DH 5 Alpha cells were used for amplifying the plasmid DNA throughout the
cloning process. Based on the protein expression levels, BL 21 Codon plus (DE3) RIL cells was selected for
protein production and purification. A pilot batch (8.8 mg) of BiP S-/K- was produced using BL 21 Codon plus
(DE3) RIL competent cells and purified using a nickel purification column. Based on the preliminary data available
from the characterisation of the purified protein (ATPase assay and differential scanning fluorimetry), the protein
appears to be functionally active and structurally stable. From western blots and coomassie the size of the protein is
approximately 71 kda. From the native gels, the protein is present in its monomeric, dimeric and oligomeric forms.
Buffers were screened to select the appropriate buffer for long term storage and for future experiments.
Conclusions and Future Studies:
Production of 22µg/µl recombinant mutant BiP from 500ml of E. coli BL 21 Codon plus (DE3) RIL cells is
feasible. Protein was not present in the non-soluble fraction and it interacts with ATP. Once an adapted protocol
for removal of endotoxins is established, it will be possible to have enough protein to test our hypothesis.
Once endotoxin-free status of recombinant WT and mutant BiP is established, samples will be fluorescently
labelled before exposure to cultured neuronal and glial cells and monitoring using UV microscopy. Effects of all
forms of BiP on immune cells (dendritic, B- and T-cells) isolated from healthy controls and from those will MS,
will also be established. Potential influence of BiP on myelination will be tested using oligodendrocyte precursor
cells. The final stage of the project will address possible effects of BiP on disease course in an EAE model of MS.
Acknowledgements:
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Abstract:
Background:
Neuroprosthetic electrode implants have been under investigation for a number of decades and have been proven
to be safe and efficacious as therapeutics devices for multiple diseases of the central nervous system including
Parkinson’s and Alzheimer’s disease [1]. To produce functional neuroelectrodes that support intimate contact with
the tissue of the nervous system for long-term recording performance and therapy, they should remain
functionally stable in situ to achieve optimum therapeutic benefit. However, studies indicate that, in situ, neuronal
recording and charge deliverance decrease with time in implanted electrode systems [2]. This loss of function can
be attributed in part to an acute inflammatory reaction resulting from the initial mechanical shear stress
experienced during the insertion of the neural electrode. This mechanical trauma results in 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.
Aim:
This study aims to develop an inflammatory model using shear flow stress on primary mixed cell population to
reproduce gliosis in vitro.
Methods:
Ventral mesencephalic mixed primary cells were exposed to different level of shear flow pressures (0.2; 0.4; 0.6;
0.8 and 1 Pa) for a 5-minute pulse using an in-house system. The cells were kept in culture for 24h and 72h before
being assessed for markers of astrocyte activation. Astrocyte cell area and intensity of Glial Fibrillary-Associated
Protein (GFAP) were quantified via immunofluorescent imaging to assess the level of astrocyte reactivity.
Results:
Preliminary data have shown that a shear stress equal to 0.6; 0.8 and 1 Pa significantly increase the expression of
GFAP and glial cell area. These results may suggest an initial astrocyte reactivity triggered by the inflammatory
environment induced through the applied shear flow.
Conclusions:
Preliminary data indicate that a neuro-inflammation in-vitro model mimicking the insertion of neuro-electrode
into the brain can be created using parallel flow shear stress.
Acknowledgments:
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Abstract:
The formation of a glial scar is one of the limiting factors to the sustainability of implantable electrodes used to
treat neurological disorders. The glial scar comprised reactive astrocytes and microglia along with the deposition
of extracellular proteoglycans that reduce the efficiency of electrical stimulation. In this study, Poly(3,4ethylenedioxythiophene)- PEDOT conducting polymer have been used to fabricate drug releasing reservoirs to
coat platinum electrodes.

Background:
Neuromodulation provides an efficient method for treating neurological disorders and may play a significant
future role in neural medicine, surpassing the efficacy of traditional pharmacological approaches. The
sustainability of implantable electrode functionality however is limited by glial scarring which occurs at the neuroelectrode interface. Gliosis is comprised of both a cellular and extra-cellular response to implanted devices, which
reduced electrode charge delivery. Many extra-cellular matrix components such as collagen and chondroitin
sulfate are involved in scar formation and it can be hypothesized that through the disruption of ECM accumulation
glial scarring can be perturbed. PEDOT is a conducting polymer which can be formulated into electrode coatings to
enhance the integration of electrodes by reducing the mechanical stiffness miss-match at the cell-electrode
interface. In this study, we have successfully fabricated PEDOT hollow spheres that can be incorporated into a
PEDOT electrode coating and used to elute anti-fibrotic/inflammatory drugs over a sustained period. Furthermore,
PEDOT coatings did not affect the overall electrical conductivity compared to that of uncoated platinum
electrodes.

Aim:
Fabricate PEDOT hollow spheres & deposit onto platinum electrochemically.
Assess the morphology and conductivity of deposited PEDOT sphere coatings.
Evaluate the drug eluting potential of PEDOT sphere coatings.

Methods:
Fabrication of spheres using chemical polymerisation & sacrificial template removal.
Examination of spheres using DLS, SEM and TEM.
Assess the conductivity of PEDOT coatings using electrical impedance spectroscopy.
Measure the release of FITC-dextran surrogate from PEDOT sphere coatings.
Results:
Spheres fabricated and imaged using SEM and TEM.
The release profile of FITC-dextran was measured over 72 hours.
Conclusions:
PEDOT spheres coating have been fabricated and electrochemically deposited on platinum.
The release of the drug surrogate – FITC dextran was sustained over 72hours, a timeframe that could reduce the
initiation of glial scarring that occurs due to sustained inflammation.
Acknowledgments:
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Abstract:
Background:
The multidisciplinary field of tissue engineering (TE) has made progress in developing therapies to help repair and
replace damaged tissues and organs. Due to the inability of the central nervous system for regeneration post
Spinal Cord Injury (SCI) it is hoped that advances in TE strategies will help to develop a therapy to restore function
to SCI patients. TE scaffolds intended to regenerate damaged or lost tissues such as injured neural tissue must be
predictably reproducible and provide an architecture suitable for the growth and proliferation of host neural cell
populations and allow regeneration. The material component then, must also possess attributes optimal for
neural repair such as biodegradability and biocompatibility.
Two photon Polymerisation (2PP) is a production method capable of predictably and controllably reproducing
intricate scaffold structures. The creation of new generation biomaterials such as Star Shaped poly (D, L-lactide)
(SSL) provide scaffold materials that are compatible with the 2PP process and that also have attributes suitable for
neural tissue repair and regeneration.
Aim:
The objective of this study was to characterise the material and structural aspects of the 2PP scaffolds regarding
their physical, chemical and biological properties and further observe and study their interaction with host neural
cell populations, namely Neu7 cells.
Methods:
Scanning Electron Microscopy (SEM), 3D SEM, Micro Computed Tomography (µCT), Electron Dispersive X-ray
Analysis (EDX) and Fourier Transform infrared Spectrometry (FTIR) were used in the physical and chemical analysis
of the 2PP scaffolds. alamarBlue® cytotoxicity testing was used to assess biocompatibility of the novel SSL material
and imaging techniques including Phase Contrast, Fluorescent, Confocal Microscopy and SEM were used to
observe the interaction of Astrocytes with the 2PP SSL scaffolds.
Results:
The hierarchical structure of the 2PP SSL scaffolds promoted and maintained the attachment and proliferation of
Neu7 Astrocytes for two and six day time points. alamarBlue® testing proved the SSL material to be non-toxic and
showed only 11-13% decrease in metabolic activity of the Neu7 cells after 24h incubation with the 2PP SSL
scaffold. The SSL material was shown by FTIR to be almost identical to traditional PLA.
Conclusions:
An intricate and complex scaffold architecture can be predictably reproduced by 2PP. The design can be adapted
to cater for the specific needs of cell types, “in-vivo” and patient models. The novel SSL scaffold material is a
suitable, non-toxic substrate for the culture of astrocytic Neu7 cells. Scaffolds created using 2PP do not cause
adverse effects of Neu7 cells cultured on them and its similarity to PLA may be advantageous in receiving approval
for its use in many applications. The assembly and organisation of the pores within the 2PP SSL scaffold preserved
the phenotype of Neu7 cells. The auto fluorescence of the SSL material will be beneficial in “in-vivo”
experimentation and can be used to determine the performance and biodegradability of the scaffold. Scaffolds
made from this new generation of biomaterials and produced by 2PP provide a new avenue for exploration
regarding the development of novel TE strategies to treat SCI.
Acknowledgments:
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Abstract:
Background:
Spinal cord injury (SCI) is a condition that currently affects more than 2.5 million people around the world [1] and
to date there are no effective therapies available. So far the majority of SCI research has been performed in
mammalian models, however the current research paradigms are moving towards the study of spontaneous
regeneration in non-mammalian models that are regeneration competent.
Xenopus laevis is an amphibian species that has stage-dependent spinal cord (SC) regeneration, being
regeneration competent while it is in its tadpole stage (before metamorphosis) and losing this capability in the
froglet stage (after metamorphosis). This makes it an attractive model to assess the differences between
regenerative and non-regenerative situations within the same species. An essential part of any regeneration
process is the assessment of functional recovery. Regarding Xenopus laevis regenerating tadpoles, so far no
standardised method has been established to quantitatively study their motor recovery and it is also unknown if
there is the activation of any sensory pathways after the injury.
Aim:
To study quantitatively the motor recovery and to assess the expression and regulation of sensory markers (CGRP,
TRPV-1, substance P, c-Fos) on the brain and SC of Xenopus laevis tadpoles after SCI.
Methods:
In this study a novel standardised system with both stimulation and recording components was developed and
optimised to quantify the motor recovery of the animals. Immunohistochemistry against TRPV1, CGRP, c-Fos and
substance P was performed at 1, 3 and 7 days post-injury (dpi) in both brain and SC to assess the existence of any
sensory changes to injury.
Results:
Following injury a significant increase in motor function was reported 7 dpi, which was correlated with a
reconnection of the SC established by this time point. The expression of sensory markers was seen to be upregulated after injury in both the SC and brain, and maintained at all time points, indicating activation of sensory
pathways.
Conclusions:
Our study shows that the repair of the injured SC in tadpole X. laevis is achieved from 7 dpi and implicates
dynamic changes of the expression of sensory markers post-SCI. In the future, the same study will be performed in
non-regenerative froglets in order to understand the differences between both stages at the functional level.
Acknowledgments:
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Abstract:
Background:
Occlusive stroke is a major cause of disability and death worldwide. Reperfusion of the ischaemic tissue can
minimise damage, however, this can result in abnormal blood brain barrier (BBB) permeability and lead to
potentially fatal haemorrhagic transformation (HT).
Aim:
This study investigated markers of BBB dysfunction following occlusion stroke and reperfusion.
Methods:
Male Sprague Dawley rats underwent transient (2h) middle cerebral artery occlusion by insertion of an occluder,
this step was omitted in sham animals. Physiological parameters and cerebral blood were continuously monitored.
After 2h of reperfusion, the brain was collected for histological and protein analysis.
Results:
Physiological parameters remained stable and within normal physiological limits throughout. CBF was reduced by
approx 50% in the ipsilateral hemisphere upon occlusion resulting in a small infarction (22.3±17.8mm3) and little
oedema (3.9±1.3%). Occlusion increased MMP-9 expression (2-way ANOVA with Bonferroni’s post-hoc analysis,
p<0.05), with a significant increase in the lesioned anterior temporal cortex compared to the contralateral
hemisphere particularly evident (F(4,130)=2.66, p<0.01). BBB breakdown, as demonstrated by extravasation of
horseradish peroxidase (HRP), was observed in the region of the infarct, however, staining was observed to extend
beyond the infarct boundary. The extent of HRP staining complicated analysis of MMP-9 immunohistochemistry
using DAB/HRP following occlusive stroke, but immunofluorescence imaging demonstrated clearly regionalspecific increases in MMP-9 expression in the lesioned hemisphere.
Conclusions:
Our findings confirm increased MMP expression and BBB breakdown, particularly in the anterior temporal cortex,
and that HRP extravasation, which reflects BBB breakdown, extends beyond the area of the original infarct.
Acknowledgments:
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McDonald1, Brian Hallahan1, Dara M. Cannon1
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Background: Magnetic resonance imaging (MRI) is a key technique for brain research. Change in regional brain
volumes derived from such imaging can indicate presence of pathology. Manual tracing for volumetric assessment
of these structures has been the gold standard of segmentation. However, to overcome the limitations of manual
tracing, various levels of automation have been applied to segment MRI images. Despite the widespread use of
these techniques, their accuracy at segmenting the various subcortical structures have not been systematically
investigated within a large sample.
Aim: This study aimed to compare the operational accuracy and consistency of fully automated (FSL-FIRST 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 volumes of caudate nucleus (easy-to-segment) and hippocampus (difficult-tosegment).
Methods: These techniques were employed to segment the caudate and hippocampus bilaterally on high
resolution 1.5 Tesla T1-weighted MR images obtained from 281 individuals. Statistical analyses using Pearson’s r
and intraclass correlation coefficient were conducted to compare the techniques against the gold standard.
Results: Comparison of each technique with manual segmentation of the caudate, yielded volumes that correlated
strongly (all Pearson’s: r > 0.80, all: p < 0.0001) and with moderate ICC range for absolute agreement (0.42 – 0.65,
all: p<0.001). Correlation with manual tracing was lower for the hippocampus (Pearson’s range: 0.34 - 0.66, all: p
< 0.0001) and absolute agreement as indicated by ICC was poor for the automated techniques (~ 0.14), and
moderate for Stereology (0.64).
Conclusions: The automated and stereological 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 cohort of
MR imaging datasets.
Acknowledgments: Thanks to the College of Medicine, Nursing and Health Science Postgraduate Scholarship that
Funded me during the period of this work.

GNC Poster Presentation | # 17

Galway Neuroscience Centre’s
Annual Research Day
Friday 2nd December 2016
Title:
Molecular determinants of CAG repeat expansions in Huntington’s disease
Authors:
Norma Keogh1, Robert Lahue 1
Affiliation(s):
1
Centre for Chromosome Biology, NCBES Galway Neuroscience Centre, NUI Galway
Abstract:
Background:
Expansions of trinucleotide repeats (TNRs) cause numerous hereditary disorders, such as Huntington’s disease.
TNRs are very unstable with a strong expansion bias between generations in affected families and in mouse
models. High-frequency somatic expansions in affected tissues are also evident for some diseases. Surprisingly,
the mismatch repair protein MutSβ (Msh2-Msh3) is required for virtually all expansions. Mouse knockouts of
MSH2 or MSH3, but not the MutSα component MSH6, suppress nearly all expansions. Similarly, siRNA knockdown
of human Msh2 or Msh3 (but not Msh6) blocks most expansions in cultured cells. It is the presence of MutSβ, not
its absence, which drives expansions.
Aim:
The goal of this project is to understand how MutSβ promotes CAG repeat expansions in human cells. This project
investigates several key aspects of MutSβ that were inspired by published work: MutSβ abundance, Msh3 ATPase
function and Msh3 polymorphisms.
Methods:
Using CRISPR/Cas9 genome editing we created an SVG-A astrocytic cell line that is homozygous knockout for
Msh3. To investigate the variants of interest we created several Msh3 expression plasmids- Msh3 WT, Msh3 K902M,
Msh3E975A (ATPase mutants) and Msh3T363I and Msh3T1045A (Polymorphic variants). Starting with our Msh3 null cell
line we add back variants of Msh3 and create stable cell lines with varying amounts of Msh3 expression. We can
then measure expansion frequency using the well-established SVG-A expansion assay.
Results:
We took advantage of a human astrocytic cell line, SVG-A, which supports TNR expansions in culture. Using
CRISPR/Cas9 genome editing, a homozygous knockout of MSH3 was created. There was no detectable expression
of Msh3, whereas Msh2 and Msh6 were expressed; thus, the null cells selectively eliminate MutSβ but retain the
components of MutSα. Knockout cells are severely defective in TNR expansions, mirroring what is seen in mice.
Add-back of wild-type Msh3 produced stable cell lines that express Msh3 at 0.6- to 4-fold normal levels. TNR
expansion activity paralleled Msh3 levels, supporting the idea that Msh3 is limiting for expansions. Overexpression of Msh3 caused an increase in expansion frequency in a dose-dependent manner, a novel finding
previously unreported in human cells. Creation of the ATPase mutants Msh3 K902M and Msh3E975A allows us to
distinguish between binding of ATP by Msh3 and hydrolysis of ATP by Msh3 and the role this plays in promoting
CAG repeat expansions. Similarly by functional analysis of the Msh3T363I3 and Msh3 T1045A cell lines that express
polymorphic variants of Msh3 at levels comparable to wild-type, we can distinguish between the role of these
naturally occurring polymorphisms and protein abundance in the context of CAG repeat expansions. We have
successfully detected MutSβ protein complex formation in these cell lines and functional analysis is currently
underway to measure expansion frequency using our SVG-A expansion assay.
Conclusions:
We have created a novel system, which provides a direct way to elucidate some of the important determinants of
MutSβ in promoting trinucleotide repeat instability. We have observed a significant decrease in expansion
frequency upon loss of Msh3, rescue and over-expression of Msh3 caused a rescue of the expansion phenotype as
well as a clear increase in expansion frequency in a dose-dependent manner. To investigate the mechanistic
features of Msh3 we have created two Msh3 ATPase mutants and two polymorphic Msh3 cell lines, these all
express Msh3 at near-wild type levels and show MutSβ protein complex formation. Functional analysis of these
cell lines will allow us to elucidate the importance of Msh3 ATPase function as well as naturally occurring
polymorphisms in promoting CAG repeat expansions in human cells.
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Abstract:
Background:
Aberrant iron deposition in the brain is associated with aging and neurodegenerative disorders including multiple
Sclerosis, Alzheimer’s disease and Parkinson’s disease. An improved understanding of the mechanisms underlying
iron handling might yield critical information relevant to neurodegenerative disease, particularly the intriguing but
underexplored potential intersection with the unfolded protein response (UPR) in the CNS. The unfolded protein
response (UPR), a ‘check-and-balance’ program activated upon disturbed homeostasis in the endoplasmic
reticulum (i.e. ER stress), has also been linked with neurodegeneration.
Aim:
To establish and exploit a novel ex vivo model of iron loading to the putative iron-UPR relationship in the CNS.
Methods:
A novel ex vivo model of iron was established by exposing cultured hippocampal slices (P10-11 + 10 DIV) to various
iron reagents for 12 h in serum-free medium. Five µg/ml tunicamycin (Tm) exposure was used to activate a UPR
response. Following exposure, the slice cultures were harvested for molecular, immunohistochemical, viability and
biochemical analyses.
Results:
We demonstrated differential uptake and toxicity of iron after 12 h exposure to 10 μM ferrous ammonium
sulphate, ferric citrate or ferrocene. Having established the supremacy of ferrocene in this model, the cultures
were then loaded with 0.1–100 μM ferrocene for 12 h. One μM ferrocene exposure produced the maximal 1.6fold increase in iron compared with vehicle. This was accompanied by a modest increase in ferritin transcripts and
mild toxicity. Using dual-immunohistochemistry, we detected ferritin in oligodendrocytes and microglia, but rarely
in astrocytes in iron-loaded slice cultures. At a transcript level, we also detected modest increases in the
expression of several import molecules while the export molecules remained unchanged. Moreover, iron loading
led to a 15% loss of olig2-positive cells and an increase both in microglial activation and number. However, there
was no appreciable effect of iron loading on astrocytes. We then used this model to preliminarily study the
putative intersection between iron metabolism and the UPR in the CNS. In the iron-loaded slice cultures, there
were modest increases in the transcripts of chaperones and transcription factors associated with the UPR.
Moreover, we found that concurrent UPR activation leads to the amelioration of iron accumulation and the
resulting toxicity and glial perturbations seen following iron-loading
Conclusions:
The development of this model, which enables the study of the cellular basis of iron-induced pathology within the
complex brain milieu, equips researchers with an improved platform to comprehensively study the intricate iron
handling system. Subsequently, we have characterised the putative UPR-iron metabolism interplay in the CNS.
Our data is consistent with the existence of a reciprocal UPR-iron metabolism in the CNS.
Acknowledgments:
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