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Dr. David Slattery
University of Regensburg, Germany
My research has centred on the neurobiology of stress-related
disorders; with particular emphasis on mood and anxiety disorders.
Throughout the course of my studies in the UK, Switzerland and
Germany, I have focussed on the development and utilization of stateof-the-art behavioural, pharmacological and molecular approaches to
study the neuropathophysiology of these disorders and to assess novel
drugs that could be used to treat them. During my PhD at the
University of Bristol and Organon Laboratories Ltd (supervised by Dr
Alan Hudson and Prof. David Nutt), I demonstrated that the immediateearly genes c-fos and Egr-1 could be used for mapping the actions of psychotropics in the
brain. Thereafter, in my post-doctoral position in Novartis Institute for Biomedical Research
in Basel (supervised by Prof. John F. Cryan), I established an intracranial self-stimulation
(ICSS) paradigm, with which to study the reward circuitry in the brains of rodents. Having
achieved this, I combined the ICSS paradigm with the olfactory bulbectomy model of
depression, one of the few models that require chronic antidepressant administration to
reverse the induced deficits. After moving to my current position, at the University of
Regensburg, I also became interested in the potential role of neuropeptides, especially
oxytocin and neuropeptide S in the aetiology and potential treatment of mood and anxietydisorders, and have published numerous papers on this topic. Given the potential role of
these neuropeptides in social anxiety disorder, I established a novel animal model with
which to study this disorder. Finally, have continued and expanded this line of research by
establishing a paradigm with which to assess the aetiology and potential treatments for
post-partum mood and anxiety disorders; a highly understudied research topic.
The role of oxytocin and neuropeptide S in anxiety-related behaviour
Anxiety disorders are among the most common psychiatric illnesses, with a lifetime
prevalence of approximately 30%. While a number of pharmacotherapies are available, the
lack of truly novel-acting compounds has led to a focus on the development of nonGABAergic compounds (Cryan and Slattery, 2007). Neuropeptides represent such potential
targets due to their distinct synthesis and release sites, and multiple behavioral functions.
Two such neuropeptides are oxytocin and neuropeptide S (NPS). The former has been
revealed as a profound anxiolytic and anti-stress factor of the brain, besides its many
prosocial and reproductive effects. NPS has generated substantial interest due to its
anxiolytic and fear-attenuating effects in rodents, while a corresponding receptor
polymorphism associated with increased NPS receptor (NPSR1) surface expression and
efficacy has been implicated in an increased risk of panic disorder in humans. Therefore,
there is substantial scientific and medical interest in the potential therapeutic use of these
neuropeptides for the treatment of psychopathologies associated with anxiety, fear, and
social dysfunctions, such as generalized anxiety disorder, posttraumatic stress disorder, and
social anxiety disorder. In this talk, I will discuss our recent findings revealing the regulatory
capacity of OXT to fine-tune general and social anxiety-related behaviours and those
suggesting that alterations in the NPS system, conserved across rodents and humans,
contribute to innate anxiety and fear.
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Shauna Prenga
Please Talk, NUI Galway
Shauna is Manager at the Student Information Desk (SID),
NUI Galway. She is also former staff lead on the Please Talk
campaign at NUI Galway.
http://www.su.nuigalway.ie/please-talk
Shauna has suffered with depression & bulimia as a result
of going through bullying, domestic abuse and postnatal
depression. She will give an insight into how these affected
her, how she sought help, and her path to recovery.

Fiona Kennedy
Sunny Spells & Scattered Showers
(unable to present due to unforeseen circumstances)
Fiona is a 30(ish) year old, happily married mam of two,
living in a small town in Connemara, in the west of Ireland.
She has two crazy dogs, wonderful friends and a loving,
supportive family. She also has clinical depression and
borderline personality disorder. So, she blogs by way of
helping herself on her journey with these diagnoses, to try
and understand why she thinks, feels and acts the way she
does, and in the hope that her experience may help
someone else understand theirs.
Fiona is also an Ambassador for See Change, the Irish
national movement to change minds about mental health,
one conversation at a time.
Fiona’s blog is called Sunny Spells and Scattered
Showers and is where she tries to make sense of life with
depression and borderline personality disorder, one post at a time.
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Dr Francisco (Paco) Molina-Holgado
University of Roehampton, London, UK
Paco’s experience includes a Readership in Neuroscience in London,
followed by the leadership of multidisciplinary groups of academic
staff and technicians in the areas of biomedicine and neuroscience,
with over 20 years of experience in the academia and
pharmaceutical industry, across four different UK-based universities
(Manchester, Cambridge, King’s College London and Roehampton).
For the past four years he has been the head of the Biomedical
Science programme at University of Roehampton in London (UK's
most research-intensive modern university). The main interest of
his laboratory is endocannabinoid (eCB) signalling in neurogenesis,
and in particular the role that eCB signalling plays in modulating
neuroimmune interactions that lead the proliferation, migration
and differentiation of neural progenitors. He is a molecular and cellular neuroscientist
working in the field of neural stem cell biology and brain repair. His research career to date
has focussed on the dynamic relationship between the immune system and the central
nervous system in the regulation of brain repair. He also has an interest in drug discovery
and translational aspects of neuroscience.
Personal web page: http://www.roehampton.ac.uk/staff/Francisco-Molina-Holgado/

Crosstalk between endocannabinoid signalling and the immune system in brain repair
It has long been accepted that our brains are incapable of regeneration. From birth,
neurodegeneration is a long, downward process towards senility. Yet recent studies have
established that adult mammalian brains maintain some discrete regions of neurogenesis,
with the capacity to generate functional neurons, but the mechanisms of actions are still
poorly understood. Thus, the endocannabinoid system, which has neuroprotective and
immunomodulatory actions mediated by different signalling cascades in the brain could
assist the process of proliferation and differentiation of embryonic or adult neural stem
cells. Embryonic/adult neurogenesis is at present one of the most exciting phenomena in
neuroscience, but lack of understanding about how it works has made it difficult to
understand why neurogenesis fails, and hence identify the missing factors that would form
the basis for both induction and implantation of cell-based therapies. Such therapies could
be beneficial towards reversing/treating all manner of neurodegenerative diseases as well
as providing an important insight as to how the brain functions. My presentation will discuss
the latest advances in the field of cannabinoid signalling and brain repair. In addition, I will
explore the potential of the brain endocannabinoid system as a valid pharmacological target
for brain repair in neurodegeneration.
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RCSI, Dublin
I have been working with Pharmacology since 2008,
investigating the role of inflammation in seizures. In 2009, I
was awarded a Master’s scholarship from National Council
for Scientific and Technological Development (CNPq), Brazil,
which enabled me to develop my Master’s Dissertation.
Following my MSc. Degree in Pharmacology, I was awarded
(first place) with a Ph.D. scholarship from Capes
(Coordination for the Improvement of Higher Education
Personnel). This grant allowed me to develop a project in
partnership with a Japanese Pharmaceutical Company (ONO
Pharmaceuticals), evaluating the effect of 8 novel compounds
on seizures development. As part of my Ph.D. formation, I
was also awarded a special fellowship from Capes (PDSE, first
place) to develop a project abroad. Through this opportunity, I worked as a visiting scientist
at Mario Negri Institute (Milan, Italy), under the supervision of Dr Annamaria Vezzani for six
months. Following receipt of my Doctoral degree, I began working at Prof. David Henshall’s
Laboratory, as a post-doctoral fellow. Currently, I am developing the project “MicroRNA-134
as a target for the prevention and treatment of epilepsy” funded by HRB (Health Research
Board). In addition to this, I am also involved in the EpiMiRNA project (MicroRNAs in
Pathogenesis, Treatment and Prevention of Epilepsy) which is a collaborative project
coordinated by Prof. Henshall (7th Framework Programme). In October of 2014, I was
successfully awarded a personal funding from IRC (Irish Research Council) to develop the
project “MicroRNA as a biomarker for early epilepsy diagnosis after neonatal hypoxia”. In
2015, I received three travel awards (Brazil, USA and Turkey) to attend conferences and
disseminate my current work. Furthermore, in September 2015, I had the honour receiving
the Harinarayan Young Neuroscientist Award, endowed by ILAE (International League
Against Epilepsy).
MicroRNA-134 as a target for the prevention and treatment of epilepsy
Epilepsy is a common, serious neurological disease characterized by recurrent seizures. Onethird of the epileptic patients is drug-refractory, becoming urgent the need for new
approaches to the treatment and prevention of the pathology. Evidence has emerged that a
class of small, non-coding RNA called microRNA (miRNA) is important in the pathogenesis
and potential treatment of epilepsy. In the brain, miRNAs control synaptic strength, ion
channels, neuroinflammation, apoptosis and glial function; processes dysregulated in
epileptogenesis. Specifically, miRNA-134 plays a key role in brain excitability, considering
that it is over-expressed in the neocortex of patients with pharmacoresistant temporal lobe
epilepsy. Silencing miR-134 in the mouse brain using intracerebroventricular injections of
“antagomirs” potently suppressed evoked and spontaneous seizures in different
experimental models of seizures and status epilepticus. Therefore, looking forward to
obtaining clinical relevance, currently, we have been testing systemic delivery of these large
macromolecules.
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Lateralisation of the arcuate fasciculus and its cortical endpoints in psychosis
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Pablo Najt
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Ruth Concannon
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Louise Corcoran

Impaired expression of fear-conditioned analgesia in the stress- and pain-hyper responsive Wistar-Kyoto rat strain
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Are there gender differences in the rodent olfactory bulbectomy model of depression?
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Lisa Flannery

TLR3-Induced inflammatory responses in the rat hypothalamus are attenuated by FAAH, but not MAGL, substrates
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Pharmacological targeting of the cannabinoid type-2 (CB2) receptor prevents inflammation-driven neurodegeneration in the
lipopolysaccharide rat model of Parkinson's disease.
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Title:
Lateralisation of the arcuate fasciculus and its cortical endpoints in psychosis
Authors:
Authors: Joanne Kenney1, Shane McInerney1,2,3, Genevieve McPhilemy1, Pablo Najt1, Cathy Scanlon1, Sophia Arndt1,
Elisabeth Scherz1, Fintan Byrne1, Alexander Leemans6, Ben Jeurissen7, Gary Donohoe5, Brian Hallahan1, Colm
McDonald1, Dara M. Cannon1
Affiliation(s):
1
Neuroimaging, Cognition & Genomics Centre (NICOG), Clinical Neuroimaging Laboratory, NCBES Galway
Neuroscience Centre, College of Medicine Nursing and Health Sciences, National University of Ireland Galway, H91
TK33, Galway, Ireland. 2Department of Psychiatry and Psychotherapy, University Medical Centre Goettingen,
Georg-August University, Goettingen, Germany. 3Department of Psychiatry, St Michaels Hospital, Toronto, Canada.
4
Department of Psychiatry, University of Toronto, Canada. 5Neuroimaging, Cognition and Genomics Centre
(NICOG), School of Psychology, National University of Ireland Galway, Galway, Ireland 6Image Sciences Institute,
University Medical Center Utrecht, The Netherlands 7 Vision Lab, University of Antwerp, Belgium
Abstract:
Background:
Cognitive deficits are prevalent in schizophrenia, in particular verbal learning ability has been noted as being one
of the most pronounced deficits compared to healthy controls (Aas et al, 2014). Previously, we identified
performance on verbal learning to be more impaired than other cognitive tests up to four years following an initial
psychotic episode (Kenney et al., 2015).
Aim:
We aimed to isolate language related structures known for their involvement in verbal abilities, the arcuate
fasciculus (AF) and it cortical endpoints, to investigate if any abnormalities in lateralisation of these structures
contribute to verbal learning deficits in psychosis. Additionally, auditory verbal hallucinations in psychosis may be
associated with aberrant lateralisation of language function (Sommer et al., 2003). We therefore conducted posthoc investigations on two subgroups of the psychosis group, those experiencing auditory verbal hallucinations
(AVH) and individuals not experiencing AVHS (non-AVH).
Methods:
Twenty-six individuals who experienced a first episode of psychosis (FEP;32±9yrs;11 female) and 27 healthy
controls (HC;38±9yrs,12 female) underwent cognitive testing and diffusion-weighted MR scanning at firstpresentation and four-years later, the latter time-point used in analysis. The long, anterior and posterior segments
of the AF were isolated using ExploreDTI v4.8.4. Seven cortical regions, known to be anatomically connected to the
AF, were extracted from FreeSurfer software. A lateralisation index (LI) of each structure was calculated and the
relationship with verbal learning assessed in right-hand individuals only. Post-hoc analysis involved a subgroup of
FEPs who experienced AVHs (n=15) and those who never experienced AVHs (n=11).
Results:
The individuals with psychosis had significantly reduced left lateralisation in the long segment of the AF
(FEP;0.017±0.01; HC;0.051±0.01) and in the pars triangularis (FEP;0.008±0.006; HC;0.01±0.006) compared to
healthy controls, (F=5.41,p=0.03). While asymmetry of these structures did not relate to verbal learning in patients
or controls, the reduced cortical thickness of the pars triangularis in the patients may have been driven by those
who experienced AVHs, as they displayed significantly reduced thickness compared to controls (n=9;
F=4.37,p=0.045).
Conclusions:
In the individuals with psychosis, the reduction in left asymmetry of the long AF segment may represent a gradual
decline in left hemispheric language dominance associated with schizophrenia. In the pars triangularis, the
reduced left asymmetry may be related to auditory verbal hallucinations, as increasing frequency of AVHs has
been related with gradual decrease in left hemispheric dominance in schizophrenia (Hugdahl et al., 2008; Plaze et
al., 2006).
Acknowledgments:
We would like to thanks the participants, the radiographers and Radiology Department at UCHG. This work was
supported by a Health Research Award from the Health Research Board.
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Development of a model of Haemorrhagic Transformation following an Occlusive Stroke
Authors:
Jennifer Shearer1, Andrew Douglas1, Abhay Pandit2 and Karen M. Doyle1
Affiliation(s):
1. Physiology, School of Medicine and CURAM
2. CURAM
Abstract:
Background:
15 million people suffer stroke each year. 80% of strokes are caused by occlusion. Removal of the occlusion,
and subsequent reperfusion can potentially minimise the degree of brain damage. However, post-occlusive
stroke, abnormal permeability of the blood brain barrier can lead to haemorrhage in the brain, a condition
known as Haemorrhagic Transformation (HT). HT is a potentially fatal complication that can develop
following reperfusion.
Aim:
To optimise a model of occlusive stroke to study Haemorrhagic Transformation
Methods:
The widely used middle cerebral artery occlusion model of stroke has been optimized to study HT postreperfusion. Male Sprague Dawley rats (approx 300g) underwent 2h or 4h occlusion of the middle cerebral
artery, followed by 2h reperfusion. Factors that influence HT, such as blood pressure, body temperature,
blood glucose, blood gases, were closely monitored and controlled. Cerebral blood flow was measured using
laser Doppler flowmetry. Using ELISA, expression of Matrix Metalloprotease-9, which is a marker of blood
brain barrier dysfunction when found in brain tissue ,was assessed.
Results:
Cerebral blood flow is reduced by approx 60% in the ipsilateral hemisphere upon occlusion of the middle
cerebral artery and recovers post reperfusion. Blood pressure, blood gases, blood sugar and body
temperature remained stable and within normal physiological limits throughout the occlusion and
reperfusion. Pilot data demonstrates that MMP-9 expression is increased in the lesioned hemisphere in
comparison to the contralateral side following 2h occlusion and 2h reperfusion. MMP-9 levels are raised in
the frontal cortex, the striatum, and the temporal cerebrum. Increased expression of MMP-9 is particularly
evident in the pre-temporal cerebral tissue.
Conclusions:
Initial results have demonstrated that MMP-9 levels are elevated in ischaemic stroke tissue in our model,
indicating that the model can be used to study the pathophysiology of Haemorrhagic Transformation.
Acknowledgments:
We acknowledge funding for this project from Enterprise Ireland and Neuravi.
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Age-related changes in cortical surface area in bipolar disorder
Authors:
Pablo Najt1, Dara M. Cannon1, Cathy Scanlon1, Louise Emsell1, Camilla Langan1, Colm McDonald1.
Affiliation(s):
1
Clinical Neuroimaging Laboratory, Galway Neuroscience Centre, College of Medicine, Nursing and Health
Sciences, National University of Ireland Galway, Galway, Ireland.
Abstract:
Background:
Effects of aging on the neural correlates that were previously reported in bipolar disorder may reflect a
progressive process rather than static neurobiological alterations. However there have been inconsistencies on
whether the influence of aging on brain changes differs between bipolar disorder and healthy controls. As most of
the studies demonstrating progressive age-related cortical changes in bipolar disorder used volume based
morphometry methods, contributions from basic structural elements of the cerebral cortex, namely, thickness and
surface area might have been conflated.
Aim:
This study aims to assess previous suggestions of progression in bipolar disorder investigating the effects of age on
cortical thickness, surface area and volume.
Methods:
Sixty individuals with bipolar disorder (age range=22-60 years) and 60 age- and gender-matched healthy controls
(22-58 years) underwent structural magnetic resonance imaging using a 1.5-Tesla scanner. A three-dimensional
model of the cortex was generated using Freesurfer v5.1. A general linear model was fitted at each vertex across
the cortical surface, with tissue type (separately for thickness, surface area and volume) as dependent variable,
age as a continuous predictor, and sex and diagnosis (patients vs. controls) as categorical predictors. Contrast
vectors were used to investigate age-by-group interaction, where age was regressed on tissue
type independently for patients and controls, while controlling for sex and total intracranial volume. A separate
general linear model investigated the effect of illness duration on tissue type for patients only and controlling for
gender. Cluster corrected p-values are denoted pCC.
Results:
A significant interaction between age and diagnosis was detected in the surface area (pcc<0.001). Planned
contrasts revealed decreases in surface area with increasing age localized to the left medial orbitofrontal and
superior frontal region in bipolar disorder and not in the control group (pcc<0.0005). Similar volume decreases
were observed in an adjacent location (p<0.05). No group differences were found in cortical thickness. Finally, an
effect of illness duration within the bipolar disorder group showed decreases in surface area with increasing
duration of illness in the same cortical region (pcc<0.005).
Conclusions:
The reduction of surface area observed in bipolar disorder suggests a progressive process over the course of the
illness. Reduced surface area is indicative of alterations in columnar organization and may be explained by recent
suggestions of neuroinflammatory and excitotoxic processes in the frontal cortex that contribute to progression in
bipolar disorder.
Acknowledgments:
We thankfully acknowledge the participants in this study and the technical assistance from the radiographers of
the University College Hospital MRI Department during data collection. This study was partly supported by
a NARSAD Independent Investigator Award (C.M.).
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Molecular determinants of CAG repeat expansions in Huntington’s disease
Authors:
Norma Keogh 1 Eleanor Glancy1 Robert Lahue 1
Affiliation(s):
1
Centre for Chromosome Biology, NCBES Galway Neuroscience Centre, NUI Galway
Abstract:
Background:
Huntington’s disease is one of 17 neurological diseases that are caused by a trinucleotide repeat expansion. In the
case of Huntington’s, a CAG repeat expansion in exon 1 of the Huntingtin gene causes a neurodegenerative
disorder. There are two sources of expansions, inherited expansions that are passed inter-generationally and
determine both if and when the disease will present. Somatic expansions that occur in non-dividing cells such as
neuronal cells determine disease progression.
Certain protein complexes promote CAG repeat expansions in human cells. These include the DNA mismatch repair
proteins Msh2 and Msh3. Msh2 and Msh3 form the DNA repair protein complex MutSβ, which is required for repair
of larger insertion and deletion mismatches. Msh2 also binds with Msh6 to form MutSα complex that is essential
for correcting base-base and small insertion/deletion mispairs.
MutS β has been shown to be causal for somatic CAG repeat expansions in human cells. This has also been shown
in mouse models of several repeat expansion disease, including Huntington’s. Knockout of either Msh2 or Msh3
caused a near-complete loss of CAG repeat expansions, whereas knockout of Msh6 had little effect. This indicates
that MutSβ, not MutSα is a driver of expansions in mammals.
Aim:
The goal of this project is to understand how MutSβ promotes CAG repeat expansions in human cells. The
mechanism of how MutSβ is promoting these expansions is unclear. We aim to investigate Msh3 abundance,
ATPase function and naturally occurring polymorphisms in Msh3 as important determinants of CAG repeat
expansions in human SVG-A astrocytes.
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
(ATPase mutant) and Msh3 T363I (Polymorphic variant). 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 created a SVG-A astrocytic cell line that is homozygous knockout for Msh3, this has been sequence confirmed.
We see no expression of Msh3 and therefore have a loss of MutSβ whereas expression of MutSα proteins are not
affected. Expansion assay results show that wild type SVG-A cells gave expansion activity similar to reported values.
Most expansions were eliminated upon loss of Msh3 expression and two Msh3 rescue clones restored expansions
to the knockout cells. We created stable cell lines that have varying amounts of Msh3 from 0.6 x to 4.6 x normal
Msh3 levels. We are currently in the process of functional analysis of these clones using the SVG-A expansion assay.
Our prediction is that Msh3 is the limiting factor for expansion and that we will see a proportional relationship
between expansion frequency and Msh3 levels. We are also in the process of creating stable cell lines of both the
Msh3 ATPase mutant and polymorphic variants.
Conclusions:
Knockout of Msh3 by CRISPR/Cas9 in SVG-A astrocytes saw a near elimination of CAG repeat expansions. Add-back
rescue of Msh3 showed restoration of an expansion phenotype. We have created stable cell lines that express
Msh3 up to 4.6 x wild-type levels and can also see transient expression of the ATPase deficient K902M Msh3
expression plasmid and the T363I polymorphic variant. Future objectives are to create stable cell lines of these
variants and perform functional analysis to measure expansion frequency and try to elucidate how MutSβ
promotes CAG repeat expansion in human cells.
Acknowledgments:
.
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Does route of methamphetamine exposure during pregnancy have an impact on neonatal development and
behaviour in rat offspring?
Authors:
Kate McDonnell-Dowling1 and John P. Kelly1
Affiliation(s):
1
Discipline of Pharmacology and Therapeutics, School of Medicine, National University of Ireland, Galway, Ireland.
Abstract:
Background:
In recent years, many preclinical studies have aimed to elucidate the effects of methamphetamine (MA) exposure
during pregnancy on the offspring. However, the severity of effects on the neonate may be related to the
subcutaneous (sc) route that is often employed, and consequently the delivered dose that the foetus is exposed
to. To date, there is a paucity of comparative studies investigating different routes of administration for MA during
pregnancy and it is unknown how these different routes compare when it comes to neonatal outcome.
Aim:
Thus, the aim of this study was to determine whether the route of administration of MA (oral gavage or sc
injection) during pregnancy at a pharmacological dose affects the magnitude of neurodevelopmental and
behavioural effects in the rat offspring.
Methods:
Pregnant Sprague-Dawley dams (n=10 dams/group) received MA (3.75 mg/kg) or control (distilled water) via oral
gavage or sc injection from GD 7-21. A range of well-recognised neurodevelopmental parameters were examined
in the offspring.
Results:
When administered sc, MA significantly reduced maternal weight gain and altered maternal behaviour; mothers
spent less time in the nest with pups and spent less time nursing compared to controls. Significant impairments in
neurodevelopmental parameters were evident in both MA treatment groups. Somatic development such as pinna
unfolding, fur appearance and eye opening were all delayed after MA exposure but these impairments were more
pronounced in the MA sc group. Other somatic parameters such as ano-genital distance and body length were
only impeded by sc MA. Behavioural development in the surface righting, inclined plane and forelimb grip tests
were also altered for both MA treatment groups.
Conclusions:
This study demonstrates that prenatal MA can have a profound effect on neonatal outcome, but this can be
exacerbated if given via the subcutaneous route, as well as producing additional effects not seen with the oral
route. Consequently, the route of administration should be considered when interpreting preclinical studies
investigating prenatal MA exposure.
Acknowledgments:
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Abstract:
Background: Schizophrenia (SZ) is a highly heritable disorder with positive, negative and cognitive symptoms.
Genome-wide association studies (GWAS) have been carried out to compare the DNA sequences of SZ patients
and healthy controls. The functions of the genes identified in GWAS are very diverse, making the establishment of
the functional effects of these risk variants a priority. On average, people with SZ score lower than healthy
controls on measures of memory, IQ and attention. These abilities are strongly associated with functional
outcome. Current pharmacological treatments for SZ can improve the positive symptoms but are less successful at
treating the negative symptoms and cognitive deficits.
Aim: Studying the influence of SZ-associated risk variants on neuropsychological measures may indicate genetic
origins and biological pathways that contribute to these cognitive deficits. Genetic loci within genes linked to
neurotransmission were chosen for analysis from the most recent SZ GWAS.
Methods: Neuropsychological test data on measures of IQ, memory, attention and social cognition was collected
for n=1269 participants (n=330 healthy particpants, n= 676 SZ/schizoaffective disorder, n= 263 other psychoses.
Genotype information was available for n=962 of these participants from analysis of saliva or blood samples. The
effect of 11 SZ-associated risk SNPs on cognitive test scores in patients and controls was examined using linear
regression analyses.
Results: The SNP rs1339227 within the gene RIMS1 was found to have a significant effect on scores of Reading the
Mind in the Eyes (p=0.032); rs7893279 within the gene CACNB2 on the Hinting Task (p=0.016); and rs2007044
within the gene CACNA1C on CANTAB Spatial Working Memory (p=0.026). The effect of rs2007044 risk SNP
burden on memory was also significant in an independent replication sample (p=0.03).
Conclusions: The genes RIMS1, CACNA1C and CACNB2 are linked to critical processes for neurotransmitter release
in a manner not specific to any one neurotransmitter. The size of the genetic effects here are modest, consistent
with previous findings, and point to mechanisms in neurotransmission that may contribute to these deficits.
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Background:
Studies with conducting polymers (CPs) as functional electrode coatings have shown that they enhance
tissue/electrode integration and electrode performance in situ1. Current strategies in this field focus on reducing
impedance and the presentation of neurotropic moieties to enhance the integration with brain milieu and to help
with cell attachment properties2. The use of biochemical functionalization of CPs surfaces is being increasingly
utilized to present biologically active dopants to promote or inhibit specific biological interaction with brain cells.
Aim:
This study investigates a range of physical, electrical and biological properties of a conventional conducting
polymer PEDOT with topographical functionalization by means of micro and nanotopographical modification, and
with biological modification by entrapping the heparan sulphate mimetic F6 to support the electrode stability and
electrical properties via sustained neural integration within the PEDOT electrode coating film.
Methods:
Topographical modification: PEDOT films were polymerized galvanostatically on platinum coated glass, and
characterized by Raman spectroscopy, XPS, EIS, AFM and SEM. PEDOT films were then imprinted using
photolithography fabricated Ni masters.
Biological modification: PEDOT/mimetic molecule films were polymerized galvanostatically on platinum coated
glass. The cytocompatibility of the functionalized PEDOT films was evaluated by culturing isolated rat ventral
mesencephalic (VM) cells on the polymeric films and performing quantitative immunostaining of relevant neural
biomarkers such as  tubulin for neural outgrowth and GFAP for astrocytes.
Results:
The results depicted in Fig.1a show the topographical modification of PEDOT polymeric films after imprinting an
ordered array of 1 m wide/deep pits, as a proof of concept of surface modification with topographical features.
Importantly, PEDOT microimprinted films led to adhesion of primary VM cells with significant difference in neurite
outgrowth compared to pristine PEDOT films. Also, the heparan sulphate mimetic F6 was successfully entrapped
during electrodeposition and it preserved biofunctionality as assessed by the promotion of VM cells neurite
outgrowth on PEDOT coating films for up to ten days in culture (Fig.1b) A slight decrease in percentage of
astrocytes was also observed compared to pristine films.
a.

b

.

Fig.1.a. Scanning electron micrograms (SEM) of a microimprinted PEDOT film. b. Fluorescent micrograph of immunostained ventral
mesencephalic primary cells cultured on pristine PEDOT film and PEDOT F6 functionalized films.
bulin III, green GFAP and blue Dapi ,
Scale bar = 20um.

Conclusions:
Functionalized conducting polymers involves creating polymers with multiple functionalities, which allow
preservation of physico-electrical film’s properties, while addressing the cell interaction, selection and
attachment.
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Background:
Short-term antidepressant effects in the FST do not reflect the clinical situation where chronic administration is
required for therapeutic effects. Furthermore, despite the high co-morbidity of depression and anxiety clinically, it
is not common for antidepressant and anxiolytic effects of drugs to be evaluated preclinically in a combined
manner.
Aim:
This study aimed to integrate preclinical tests of anxiety [elevated plus maze (EPM) and open field (OF)] and
depression (forced swim test, FST), in a single study design using the standard antidepressant desipramine (DMI,
2.5, 5 and 10 mg/kg) or the anxiolytic diazepam (DZP, 0.5, 1 and 1.5 mg/kg).
Methods:
Male Sprague-Dawley rats received daily subcutaneous injections of the drugs; controls received vehicle
injections. Thirty minutes after the first injection, rats were assessed in the EPM, followed immediately by the OF.
For the EPM, ethological parameters were assessed in addition to the typical arm entry and time assessment.
These parameters included protected head dips and risk assessment from the closed arm. After a further 13 days
drug treatment, the antidepressant effects in the FST were examined; home cage locomotor activity (HCA) was
measured in the hour preceding the test swim. Data were analysed using One-Way ANOVA, followed where
appropriate by post hoc SNK; p<0.05 was deemed statistically significant.
Results:
DZP had acute anxiolytic effects, and significantly affected ethological parameters in the EPM. DZP decreased
distance moved (cm) in the OF. In the FST, chronic DMI significantly decreased immobility and increased climbing
in a dose dependent manner. Both DZP and DMI decreased HCA in the hour prior to the FST.
Conclusions:
This study has demonstrated that both antidepressant and anxiolytic effects of drugs can be successfully
integrated into a single experimental design, and thus can be proposed as a cost and time-effective approach for
assessing these properties for novel compounds.
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Abstract:
Background:
The endocannabinoid system has recently emerged as a potential anti-inflammatory target to break the selfsustaining cycle of neuroinflammation and neurodegeneration that is associated with neurodegenerative diseases.
Indeed, we have recently shown that there is significant CB2 receptor upregulation, concomitant with microglial
activation, in the inflammation-driven lipopolysaccharide (LPS) rat model of Parkinson’s disease (Concannon et al.,
Exp Neurol 2015;269:133-141).
Therefore, the aim of this study was to determine if pharmacological activation of CB 2 receptors can prevent
inflammation-driven Parkinsonism in this model, which would further highlight the potential of the CB 2 receptor as
an anti-inflammatory and neuroprotective target for Parkinson’s disease.
Methods:
Male Sprague Dawley rats were assigned to four groups: [1] LPS lesion & CB2 agonist (n=10), [2] LPS lesion &
Vehicle (n=10), [3] Naive & CB2 agonist (n=4), [4] Naive & Vehicle (n=4). Animals in the lesion groups received a
unilateral, intra-nigral LPS lesion. Animals were injected with a CB2 agonist, JWH-133, or vehicle, 2 hr prior to
surgery and daily for a further 13 days. Animals underwent twice daily behavioural testing for motor dysfunction
over the dosing period and were sacrificed 14 days post-surgery. Quantitative immunohistochemical analysis was
performed to assess neuroinflammation and neurodegeneration in the nigrostriatal pathway.
Results:
Injection of LPS into the rat substantia nigra caused significant motor dysfunction in the Stepping and Whisker
tests of forelimb kinesis and sensorimotor integration respectively, and this was underpinned by significant nigral
microgliosis and nigrostriatal neurodegeneration. Chronic JWH-133 attenuated LPS-induced dopaminergic
neurodegeneration but this did not ameliorate motor dysfunction. Interestingly, the CB 2 agonist did not reduce
microglial infiltration/proliferation at the lesion site, indicating that the protective effects of JWH-133 treatment
may involve other anti-inflammatory mechanisms such as reduction in release of pro-inflammatory mediators
from these cells.
Conclusions:
Overall, this study has shown that pharmacological targeting of the CB 2 receptor protects the nigrostriatal
pathway from inflammation-driven dopaminergic neurodegeneration via a mechanism that does not involve a
reduction in microgliosis. This study indicates that targeting the CB2 receptor may represent a viable target for
anti-inflammatory disease modification in Parkinson’s disease.
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Background:
Fear-conditioned analgesia (FCA) is pain suppression upon re-exposure to a context previously paired with an
aversive stimulus. The endocannabinoid system 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:
To compare formalin-evoked nociceptive behaviour and FCA in WKY and SD rats, and associated alterations in
levels of brain endocannabinoids and related N-acylethanolamines.
Methods:
Adult, male SD and WKY rats 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%) into the right hindpaw. 30 minutes postformalin, rats were re-exposed to the conditioning arena for 30 minutes, during which time nociceptive and fearrelated behaviour were assessed. Animals were sacrificed post behavioural testing, the brain removed and liquid
chromatography-mass spectrometry used to determine endocannabinoid and N-acylethanolamine levels in the
infralimbic cortex and rostral ventromedial medulla. Data were analysed using repeated measures ANOVA or twoway ANOVA followed by Fisher’s LSD post-hoc test where appropriate.
Results:
Re-exposure to the context previously paired with footshock reduced formalin-evoked composite pain scores over
the full 30 minute testing period in SD rats (FC-SD vs. NFC-SD, 0.09±0.03 vs. 0.52±0.18, p<0.01), thus
demonstrating the expression of FCA in this strain. In contrast, no significant expression of FCA was observed in
WKY rats when analysed over the same period, suggesting impaired expression of FCA in the WKY strain. Formalinevoked nociceptive behaviour was significantly higher for the full 30 minute testing period in both fearconditioned and non-fear-conditioned WKY rats, compared with SD counterparts (FC-WKY vs. FC-SD, 1.08±0.08 vs.
0.09±0.03, p<0.001; NFC-WKY vs. NFC-SD, 1.24±0.03 vs. 0.52±0.18, p<0.001).
Fear-conditioning significantly increased the duration of freezing in SD rats for the full 30 minute trial (FC-SD vs.
NFC-SD, 463.18±97.09s vs 5.2±3.65s p<0.001) and in WKY rats during the first 5 minutes (FC-WKY vs. NFC-WKY,
70.2±20.32s vs. 0.00±0.00s, p<0.01) of arena re-exposure. SD rats displayed a significantly higher duration of
freezing than WKY rats for the full 30 minute testing period (FC-SD vs. FC-WKY, 463.18±97.09s vs. 71.86±19.98s,
p<0.001).
There was a significant main effect of strain on the levels of the endocannabinoid anandamide (AEA) in the
infralimbic cortex (F1, 31=4.18, p=0.05), with levels lower in WKY rats compared with SD counterparts. Further
post-hoc analysis revealed no significant pairwise group comparisons. There were no significant differences
between the groups in relation to endocannabinoid or N-acylethanolamine levels in the rostral ventromedial
medulla.
Conclusions:
These data provide further evidence for hyperalgesia in WKY rats and suggest dysfunction of the endogenous
analgesic system in this inbred rat strain, as evidenced by impaired expression of FCA. The extent to which
decreased levels of AEA in the infralimbic cortex may underlie these behavioural alterations requires further
investigation.
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Abstract:
Background: Depression is one of the leading causes of mental illness worldwide. It has been consistently shown
to affect roughly twice as many women as men. The reasons behind this gender difference in the rates of
depression are thought to be due to sexual dimorphisms in neurobiology and also hormonal and social factors.
Due to the suspected variability in female rodent behaviour thought to be caused by the oestrus cycle, To date, it
is mostly male animals that are used in preclinical research. This means that animal models of depression have
been validated only in male subjects and so we may be missing vital information on the disease in females and
also the effects of antidepressants. The U.S. National Institute of Health (NIH) have revealed plans to try and
prevent the continued over-reliance of male cells and animals in pre-clinical research.
Aim:The aim of this study is to examine if differences in behavioural profiles exist between male and female rats in
the olfactory bulbectomized (OB) rodent model of depression. We measured anxiety-like behaviours with the
elevated plus maze (EPM) test and open field (OF) test; depressive-like behaviours in the forced swim test (FST)
and cognitive ability in the Morris water maze (MWM) test.
Methods:
OB/sham surgeries were carried out on male and female Sprague-Dawley rats at 8 weeks old. Following a 3 week
recovery period, all animals were tested in the open field and elevated plus maze tests and the following week
one subset went through the Morris water maze while another subset did the forced swim test. Data was analysed
with a 2-way ANOVA followed by SNK post-hoc where appropriate; non-parametric data was analysed with
Kruskal-Wallis and Mann-Whitney U test; p<0.05 was considered significant.
Results:
Significant OB-related changes were found in the OF and EPM, regardless of gender. In the OF test OB animals
moved significantly more in the first minute and also spent significantly less time in the inner zone of the arena
compared to controls and in the EPM, OB operated animals entered the arms of the arena more than the sham
controls. There was a significant OB as well as gender related reduction in time spent in the target quadrant in the
MWM. There were no OB or gender-related differences in the FST behaviour.
Conclusions:
It can be concluded that in the tests that have a significant locomotor component that the magnitude of the OBrelated deficit is equivalent between male and female rats and thus suggests that an equally valid result would be
obtained. The cognitive differences between the genders in the MWM calls into question the utility of this test for
assessing OB-related effects.
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Abstract:
Background:
The enodcannabinoid system has emerged as an important target for the modulation of immune responses.
However, while several lines of evidence have demonstrated that endocannabinoids regulate TLR4-induced
inflammation, there is a paucity of data investigating their effects on inflammation associated with the activation
of other TLRs.
Aim:
Thus, the present study examined the effects of enhancing endogenous 2-AG and/or anandamide tone, on TLR3induced peripheral and central inflammatory responses.
Methods:
Female Sprague-Dawley rats were systemically administered the MAGL inhibitor MJN110 (5mg/kg), the FAAH
inhibitor URB597 (1mg/kg) or the dual FAAH/MAGL inhibitor JZL195 (15mg/kg) prior to the systemic
administration of the TLR3 agonist poly I:C (3mg/kg) or saline. Animals were sacrificed 4hrs post poly I:C/saline
challenge, the spleen and hypothalamus excised and stored at -80oC. Concentrations of endocannabinoids and
inflammatory gene expression were determined using LC-MS-MS and qRT-PCR respectively.
Results:
Systemic administration of MJN110 and URB597 increased 2-AG and anandamide levels respectively in the spleen
and hypothalamus, while JZL195 increased levels of both endocannabinoids. Poly I:C induced an increase in IP-10
and TNF-α expression in the spleen; an effect not altered by MJN110, URB597 or JZL195. In comparison, poly I:Cinduced increase in IP-10 and TNF-α expression in the hypothalamus was attenuated by URB597 and JZL195, but
not MJN110.
Conclusions:
These data suggest an important role for FAAH substrates including anandamide, but not 2-AG, in the modulation
of TLR3-induced inflammatory responses in the hypothalamus. As such, increasing levels of FAAH substrates may
be an important therapeutic target for neuroinflammatory responses following viral infection .
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Abstract:
Background:
Schizophrenia is a common but severe debilitating adult-onset mental illness characterized by hallucinations,
delusions, lack of motivation and problems with cognition (memory, IQ, attention, social interaction). The
disorder is thought to be largely caused by variants in our DNA. Dramatic new research has now identified many
risk genes for schizophrenia but how most of these genes are involved in this complicated illness is unknown. My
project is focusing on new schizophrenia risk genes that are involved in cetrosomal function. The key
components of the centrosome, the centrioles, function as basal bodies that seed the growth of cilia. The
majority of vertebrae cells will form a single non-motile cilium, known as the primary cilium. This organelle has
both mechano-sensor and chemo-sensor functions, that are essential for normal development. The disruption of
the organelle can lead to a wide range of defects including microcephaly, lissencephaly, brain malformation and
intellectual disability. Centrosomal function can be said to underlie normal cognition, therefore genes with
centrosomal functions represent good candidate genes to study cognitive deficits in schizophrenia
Aim:
The aim of my study is to (1) determine how many genes that function in the centrosome are associated with
schizophrenia risk and (2) perform an analysis of these genes in patients and controls that combines genetic data
with measures of cognition to answer the question: are these schizophrenia risk genes involved in cognition.
Methods:
By cross referencing 667 genes with centrosomal functions with the 350 genes from schizophrenia Genomic
Wide Association Studies (GWAS) we identified 4 candidate genes; GIGYF2, MAD1L1, PRKD1 and SDCCAG8.
Based on a literature review of these genes we focused on SDCCAG8. The effect of risk single nucleotide
polymorphisms (SNPs) in the gene on cognition was examined using an Irish dataset of psychosis cases (n = 905;
schizophrenia, bipolar disorder, major depressive disorder and non-specific psychosis) and controls (n = 330)
who had completed tests in 5 areas of cognition including IQ, working and episodic memory, attention and social
cognition. Regression analysis was carried out using a linear based model in SPSS.
Results:
SDCCAG8 has been shown to play a role in the regulation of neuronal migration in the developing cortex;
therefore variants in the gene may explain the cognitive deficits seen in schizophrenia. Unusually, there are four
independent SNPs in the region of SDCAGG8 that are all associated with schizophrenia. All four SNPs were tested
but the most interesting results were for rs14403. This SNP was associated with working memory (P=0.017),
attention (P=0.043) and two different measures of social cognition; reading the mind in the eyes test (P=0.02)
and externalisation bias score (P=0.001).
Conclusions:
Overall this study revealed a sub-group of schizophrenia risk genes that have centrosomal functions. This initial
analysis of SDCCAG8, has highlighted some interesting associations with cognitive function and may provide
support for our hypothesis that risk genes with centrosomal functions contribute to cognitive deficits in
schizophrenia. This finding will require replication in an independent sample. Another major challenge remains;
the risk SNP rs14403 is located at the 3’ prime end of the gene but also sits within the 3’UTR of an adjacent gene
(AKT3). Therefore linking this genetic variant with altered gene function will be important to establish a
functional contribution of SDCCAG8 to schizophrenia pathophysiology.
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Abstract:

Background:
Although the etiology of schizophrenia (SZ) is largely unknown, it is increasingly clear that genetic
variants contribute to cognitive deficits associated with this disorder. Recent Genome wide association
studies (GWAS) have indicated a link between SZ and immune dysregulation, especially genetic
mutations related to the major histocompatibility complex (MHC). Cognitive deficits are core features of
Schizophrenia and related disorders, which relate to genetic risk. The C4 gene, encoding complement
component 4 and within the MHC region, has recently been proposed as a possible risk factor.
Furthermore, a recent study (Sekar et al., In press) has implicated genes encoding for complement
component 4 (C4) as more predictive of SZ risk comparing to examination of the MHC locus as a whole.
Aim:
This study aims to explore the relationship between MHC risk variants for SZ and cognitive deficits,
while also relating findings to brain activity. Furthermore C4 will be examined to test for a more robust
link to cognitive deficits in SZ, rather than the MHC locus as a whole.
Methods:
To test if MHC risk variants impair cognition, ANCOVA analysis is performed on genetics data previously
collected in a GWAS. Cognition measures are compared in groups with and without MHC genetic risk, in
a population of SZ sufferers and healthy controls. C4 expression will be examined using regression
analysis, rating levels of C4 and relating this to cognitive deficit. Functional MRI imaging will also be
performed to test if genetic risk relates to altered neural activity.
Results:
Preliminary analyses suggest that MHC risk variants contribute to impairments in cognition in domains
of social cognition, IQ and attention. Further analysis using regression suggested a more specific
relationship between cognition and Complement component 4, a specific genetic signal from the MHC
region. BOLD fMRI will also be used to test for a relationship between MHC risk and altered neural
activity, using MATLAB SPM.
Conclusions:
The MHC genetic variant may serve as a significant risk marker for schizophrenia, and further elucidate
etiology of this neurodevelopmental disorder. C4 expression may also serve as a more robust ,marker
for deficit within the MHC region. Future studies on neurobiology of social cognition, and greater
knowledge of genetic risk may establish targets for interventions.
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Abstract:
Background:
Numerous studies indicate a very high prevalence of chronic pain comorbid with anxiety disorders and depression
(Asmundson and Katz, 2009, Bair et al., 2003). The relationship between altered emotional states and chronic pain
disorders is complex and the bidirectional interplay between affective disorders and chronic pain is poorly
understood. Wistar-Kyoto (WKY) rats are an inbred rat strain that demonstrate hyper-responsivity to stress, a
depressive and anxiogenic phenotype, as well as enhanced nociceptive responding to visceral (O'Mahony et al.,
2013), mechanical and inflammatory (Burke et al., 2010, Rea et al., 2014) stimuli, compared with Sprague-Dawley
(SD) rats.
Aim: The aim of this study was to investigate if WKY rats, as a model of trait negative affect, exhibit altered
nociceptive behaviour and depressive- or anxiety-like behaviour following peripheral nerve injury, compared with
SD counterparts.
Methods/Results:
L5 spinal nerve ligation (SNL) resulted in prolonged (up to 30 days) mechanical and cold allodynia in adult male SD
and WKY rats as measured by the von Frey and acetone drop tests, respectively. Prolonged SNL-induced
heat hyperalgesia in the Hargreaves test was only observed in WKY, but not SD rats. Baseline testing showed that
WKY rats displayed increased anxiety-like behaviour (reduced time in centre zone of the open field) compared to
the SD rats. Post-SNL, both SD and WKY rats displayed increased anxiety-like behaviour compared to sham
counterparts, but levels of anxiety-like behaviour were higher in WKY rats than in SD rats. WKY-sham rats spent
more time immobile in the forced swim test versus SD-sham rats, indicating increased depressive-like behaviour.
Immobility was greater in the WKY-SNL group versus the WKY-sham group, while no difference in immobility was
observed between SD-sham and SD-SNL groups
Conclusions:
In conclusion, these data suggest increased sensitivity to noxious heat, and increased anxiety- and depressive-like
behaviour following peripheral nerve injury in a genotype (WKY) predisposed to negative affect.
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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. We have recently
demonstrated that the WKY rat exhibits a blunted locomotor response and HPA axis activity following an acute
immune challenge.
Aim:
This study examined the effect of chronic repeated restraint stress on locomotor activity (LA) in WKY rats in
comparison to the less stress-sensitive Sprague-Dawley (SD) strain.
Methods:
Male WKY and Sprague Dawley (SD) rats (225-249g) were subjected to baseline behavioural tests including open
field (OF) and elevated plus maze (EPM) 2-3 days prior to restraint stress. All animals were placed in the OF for 5
minutes then straight into the EPM for a 5 minutes (n=15-16). Animals were randomized into stressed or nonstressed groups (n=6-8/group). Rats were placed in plastic restraining tubes in their homecage for 2 hours daily for
10 days. Control animals were briefly handled daily and returned to their homecage. Home cage activity was
recorded for 10 days following restraint stress/handling. Animals were sacrificed immediately following the last
stress exposure. Plasma corticosterone levels were measured in all animals using an enzyme immunoassay. 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 or median ± interquartile range.
Results:
Baseline behavioural testing revealed that WKY rats spent less time in the centre of the open field, and more time in
the centre platform of the elevated plus maze, indicating an anxiety-like phenotype, an effect accompanied by
reduced LA in both arenas. Homecage LA monitoring revealed that WKY rats exhibit reduced LA when compared
to SD counterparts. Both SD and WKY rats exhibit enhanced homecage LA for 1 hr following exposure to 2 hours
of restraint stress, an effect maintained over a period of 10 consecutive days. The magnitude of the increase in
homecage LA activity following restraint stress was significantly blunted in WKY rats when compared to SD
counterparts. Although SD rats exhibit an increase in plasma corticosterone levels following chronic restraint stress,
this increase were significantly attenuated in WKY rats.
Conclusions:
The data indicate that both SD and WKY display an increase in LA for the first hour post stress. However, this is
significantly blunted in WKY over the entire period of stress exposure in comparison to SD counterparts. In
addition, they fail to mount the same increase in corticosterone release in response to stress compared to SD rats. In
conclusion, this data provides further evidence of altered HPA axis and behavioural responses to stress in the WKY
rat strain.
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Background:
Huntington’s disease (HD) is an inherited, progressive neurodegenerative disease that is caused by an expansion
of the CAG repeat in the HD gene. CAG repeat expansions come from two sources. One source is the inherited
mutation, which determines whether and when HD occurs. The second source of expansions occurs somatically,
including in the striatum, and somatic expansions are thought to contribute to disease progression. Our work and
that of other labs pointed to the histone deacetylase HDAC3 as a causative factor for both symptoms and somatic
expansions. Thus enzymatic inhibition of HDAC3 has the possibility to deliver dual therapeutic benefits by relieving
symptoms and by delaying disease progression.
Aim:
The aim of this project is to test if a HDAC3 selective inhibitor (RGFP966) simultaneously reduces diseaseassociated deficits in motor learning and long-term memory in HD knock-in mice, and also in inhibiting CAG repeat
expansions in the striatum.
Methods:
3 month old HD knock-in mice and wild type mice were treated with the HDAC3 inhibitor RGFP966 for 3 months
(subcutaneous injections/3 times a week). At 6 months of age the mice were subjected to behavioural testing and
45 minutes after final injection were killed by cervical dislocation. Brain tissues were immediately collected and
frozen for biochemical and genetic analysis.
Results:
Using an HD knock-in mouse model that mimics early-stage disease, we found evidence for improvements in
motor learning and in long-term memory upon treatment with RGFP966. In addition, preliminary genetic analysis
suggests partial inhibition of somatic CAG repeat expansions. This work suggests that HDAC3 inhibition by
RGFP966 has dual therapeutic benefits for early-stage HD.
Conclusions:
Treatment with the HDAC3 inhibitor RGFP966 completely reverses motor-learning deficits and impaired
recognition and spatial memories in knock-in mice suggesting a critical role for HDAC3 on cognitive deficits in HD.
Preliminary data suggests a partial reduction in somatic expansions of the Hdh CAG repeat
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Background:
The Wistar-Kyoto (WKY) rat is a stress-hyperresponsive strain that exhibits a hyperalgesic phenotype, compared
with the Sprague-Dawley (SD) strain. TRPV1 within the midbrain periaqueductal grey (PAG) plays a key role in
regulating nociceptive behaviour via the rostral ventromedial medulla.
Aim:
The present study tested the hypothesis that pharmacological modulation of TRPV1 in the dorsolateral (DL) PAG
would differentially regulate formalin-evoked nociceptive behaviour in SD versus WKY rats.
Methods:
Adult male WKY and SD rats (n=5-7 per group; 260-290g) received intra-DLPAG injections of either vehicle (100%
DMSO), the TRPV1 agonist capsaicin (6nmoles/0.2µL), the TRPV1 antagonist 5’-IRTX (0.5nmoles/0.2µL) or coadministration of capsaicin and 5’-IRTX via bilaterally implanted stainless steel guide cannulae, 10 minutes prior to
intra-plantar formalin injection (2.5%, 50µl). Nociceptive behaviour was assessed for 60 minutes using EthoVision
XT. In a separate experiment, we used RT-qPCR to compare levels of TRPV1 mRNA in the DLPAG of SD and WKY
rats (with and without formalin administration). Data were analysed by two-way ANOVA (with or without
repeated measures) followed by Fisher’s LSD post-hoc test. P<0.05 was considered statistically significant.
Results:
In SD rats, intra-DLPAG administration of 5’-IRTX or capsaicin significantly increased formalin-evoked nociceptive
behaviour, in the later phase of the formalin trial compared with vehicle-treated rats. These effects of 5’-IRTX or
capsaicin were not observed in WKY rats. WKY rats receiving either intra-DLPAG vehicle or capsaicin injection, but
not 5’-IRTX, exhibited higher nociceptive behaviour over the entire formalin trial compared with SD counterparts.
Co-administration of capsaicin with 5’-IRTX had no effect on formalin-evoked nociceptive behaviour when
compared with vehicle treatment in either SD or WKY rats. TRPV1 mRNA levels were significantly higher in the
DLPAG of non-formalin treated SD rats compared with WKY rats. Formalin administration decreased the TRPV1
mRNA levels in SD rats but not in WKY rats.
Conclusions:
The data provide evidence for greater expression and functionality of TRPV1 in the DLPAG of SD rats, compared
with WKY counterparts, effects which may underpin the hyperalgesic phenotype of WKY rats.
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Abstract:
Background: Depression is a common and devastating neuropsychiatric disease of which the OB rat is a well validated
model. The resulting behavioural and neurochemical alterations in this model are reflective of the human condition.
Hyperactivity in the open field (OF) is the primary behavioural hallmark and is attenuated by chronic but not acute
antidepressant treatment, resembling the therapeutic lag of 4-6 weeks evident with current antidepressants.
Hyperactivity in the open field is believed to be due to the OB animal’s inability to cope with a novel/stressful
environment and although stress is a common element of many depressive episodes it is not an aspect present in all.
Nocturnal homecage activity (HCA) is another parameter that can be assessed, which we have developed a tracking
system that enables repeated evaluation and avoids exposure to a novel/stressful environment. Using these two
behavioural parameters, further insight can be gained as to whether the hyperactivity in the open field is a maladaptive
response to stress or if hyperactivity is an inherent characteristic of this model.
Aim:
The aim of this study was to compare the locomotor activity of OB animals in the OF and their nocturnal homecage
activity.
Methods:
Singly housed male Sprague Dawley rats (8 weeks) underwent sham (n=48) and OB (n=48) surgery and were left to
recovery for 14-days. 24-hr HCA was recorded from the day before and everyday thereafter for the duration of the study.
On the 14-th day post-surgery animals went through the open field (OF). All video files were recorded onto a central DVR
system. OF locomotor activity and nocturnal HCA at baseline (night before surgery), day 0 (night of surgery), day 7 and
day 13 post-surgery were OF and nocturnal HCA data were scored at a later date using EthoVision 8.5XT. All data were
analysed using SPSS using an Independent t-test or Mann-Whitney, with p<0.01 being significant for nocturnal HCA and
p<0.05 being significant for OF locomotor activity. Animals with incomplete bulb removal or frontal cortical damage were
removed from data analysis.
Results:
OB animals were significantly more hyperactive compared to sham in the OF on the 14 th day post-surgery (t(61) = 3.38,
p<0.01). There was no difference between sham and OB animals baseline nocturnal HCA (t (60) = 1.68 p>0.01) or on the
night of surgery (t(60) = 0.42 p>0.01). However 7 days (U=232 p<0.001) and 13 days (U=122, p<0.001) post-surgery OB
animals were significantly more hyperactive compared to shams.
Conclusions:
The results suggest that OB hyperactivity may be not be environmentally specific and therefore may be an inherent
rather than a transient maladaptive characteristic of the model. This is further supported by the fact that the nocturnal
HCA hyperactivity is evident 7 days before exposure to the OF and persists to the night before OF exposure. Further
analysis is needed to assess how soon after surgery nocturnal HCA hyperactivity is evident and if this is affected by
chronic antidepressant exposure in a similar fashion to that observed in the OF. If this proves to be the case, then the
HCA paradigm will be a useful measure of time of onset of antidepressant effects in this model.
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Abstract:
Background:
Toll-like receptors (TLRs) are emerging as potential targets for anti-inflammatory intervention because of their
pivotal role in the innate immune response. Although the resident immune surveillance cells in the brain, the
microglia, express several TLRs including the bacterial responsive TLR4 and the viral responsive TLR3, changes in
their expression in inflammatory models of Parkinson’s disease remains unexplored.
Aim:
Therefore, the aim of this study was to characterise the timecourse of TLR expression after intra-striatal
administration of the bacterial inflammagen, lipopolysaccharide (LPS), the viral mimetic, Poly I:C, the
catecholaminergic neurotoxin, 6-hydroxydopamine (6-OHDA) or the pesticide, rotenone.
Methods:
Male Sprague Dawley rats were given a single intra-striatal injection of 6-OHDA (10 g), rotenone (1.25 g), LPS
(10 g) or Poly I:C (20 g), with corresponding vehicle on the other side, and were sacrificed on Days 1, 4, 14 and
28 post surgery (n=7 per treatment, per time-point). Changes in several inflammatory genes including TLR3, TLR4,
microglia, astrocytes and cytokines were examined using qRT-PCR.
Results:
We found pronounced changes in the bacterial responsive TLR4 and the viral responsive TLR3 receptors in the
inflamed striatum in all models, regardless of whether the challenge was neurotoxic, environmental or
inflammatory in nature. However, the magnitude and time-course of changes in expression was different between
the different models. In addition to the changes in TLR expression, we also found elevations in the microglial
marker Cd11b, the astrocyte marker GFAP and both pro-inflammatory (e.g. TNF- and IL-6) and anti-inflammatory
(e.g. IL-10) cytokines in the different models
Conclusions:
This study highlights the pattern of changes in TLR expression in four models of Parkinson’s disease and further
strengthens the rationale for targeting TLRs for anti-inflammatory intervention in this neurodegenerative disease.
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Abstract:
Background: The use of primary dopaminergic neurons derived from fetal ventral mesencephalon tissue as a
routine therapeutic procedure is limited by poor graft survival with only ~5% of transplanted cells surviving the
transplantation procedure. Biomaterial-based scaffolds have the potential to improve graft survival by providing a
physical substrate into which pro-survival factors can be eventually complexed.
Aim: Therefore, the aim of this study was to determine the neural cytocompatibility of a biomaterial scaffold
composed of cross-linked collagen, and then to establish which level of crosslinking was most suitable to support
cell survival in vivo.
Methods: Injectable collagen hydrogels were fabricated from type 1 bovine collagen (2 mg/ml) and cross-linked
with 4s-StarPEG (1, 2, 4, 6, 12 or 24 mg/ml). These were incubated with rat fetal ventral mesencephalon, primary
astrocyte and mesenchymal stem cell (MSC) cultures for 48 hours, after which cell viability was assessed using
alamarBlue® and LIVE/DEAD® assays. The effect on neurite outgrowth and dopaminergic viability was evaluated
using βIII-tubulin and tyrosine hydroxylase immunocytochemistry respectively. To assess cell survival in vivo, GFPMSCs encapsulated in hydrogels or vehicle (GFP-MSCs in transplantation media) were delivered bilaterally (30,000
cells in 3 µl) into the striatum of male Sprague Dawley rats and were sacrificed on Days 1, 4 and 7 post surgery
(n=4 per treatment, per timepoint). Graft survival was assessed using fluorescent microscopy, while collagen
deposition and host immune response were assessed by collagen, GFAP and OX-42 immunohistochemical analysis.
Results: All collagen hydrogels were cytocompatible with ventral mesencephalon cultures and did not impede
neurite outgrowth or negatively affect dopaminergic viability. None of the hydrogels elicited an exaggerated host
immune response, and successful GFP-MSC graft survival was found in hydrogels of lower 4s-StarPEG
concentrations (1, 2 and 4 mg/ml).
Conclusions: In conclusion, collagen hydrogels of all cross-linker concentrations were highly cytocompatible and
hydrogels of lower 4s-StarPEG concentrations (1, 2 and 4 mg/ml) can be used for successful graft survival. This
supports the hypothesis that collagen scaffolds could be used as a biomaterial scaffold to improve the outcome of
reparative cell therapies in Parkinson’s disease.
Acknowledgments: This work was funded through a Government of Ireland Postgraduate Scholarship from the
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Abstract:
Background: Left-right decoupling causing integration deficits, alongside longer paths and reduced global
efficiency have been reported in euthymic bipolar subjects (Leow, 2013; GadelKarim, 2014). Complex network
analysis combines structural and diffusion magnetic resonance to generate brain network graphs (Bullmore &
Sporns, 2009; Rubinov & Sporns, 2010). Node definition is a critical step that is likely to influence the statistical
and anatomical sensitivity with which network abnormalities can be detected. To date no study has compared
atlas-based and subject-based methods of node definition for structural connectivity analyses.
Aim: The project aims to identify an optimal method of grey matter parcellation to examine the altered networks
of bipolar disorder; this will be achieved through the comparison of atlas-based and subject-based structural
connectivity metrics. We hypothesized (i) reduced structural connectivity involving the limbic system to explain
emotional dysregulation of bipolar disorder; (ii) that subject-specific grey matter parcellation, accounting for the
inter-subjects variability, will outperform an atlas-based measure in terms of anatomical accuracy and consistency.
Methods: Euthymic bipolar subjects (n=26) and healthy controls (n=32) underwent structural and diffusion MRI.
Subject-based parcellation was achieved using FreeSurfer, atlas-based using AAL-90 atlas and edges were defined
using constrained spherical deconvolution based tractography (ExploreDTI, Brain Connectivity Toolbox, MATLAB).
We quantified brain network integration and segregation using global metrics: nodal degree, characteristic path
length, betweenness centrality, global efficiency, and local metrics: clustering coefficient and local efficiency.
Results: Using subject-based parcellation, global differences were absent while lower clustering coefficient
(p=0.003) was identified in the left precentral gyrus. These metrics, while anatomically more precise to the
sample, had close but slightly larger variance across local (CC: 12.6% - 15.0%; Elocal: 11.6%) and marked increased
variance across global (13.8% - 35.5%) metrics relative to atlas-based results (CC: 9.8% - 10.3%; Elocal: 9.9%;
global: 5.0% - 9.5%).
Conclusions: These findings suggest left-lateralized dysconnectivity of the posterior border of the frontal lobe,
where the central executive network is located. Subject-based methods of parcellation may provide a greater
anatomical sensitivity at a local level relative to AAL-90; however, such benefits appear to be negated at the global
level by reduced statistical sensitivity following a decreased in the sample size. Some group differences emerged in
localized nodes (fronto-limbic and occipital areas); such abnormalities could identify the point of vulnerability for
susceptibility to depression and manic states in bipolar disorder.
In conclusion, as node definition is an open problem, increased statistical power alongside standardized and
methodological criteria could clarify the recorded differences. Analysis of the functional implications of structural
abnormalities may elucidate distinctive features of the disease and bring greater understanding of its
aetiopathogenesis.
Acknowledgments: We gratefully acknowledge the participants of this study and the radiographers of the
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Background:
Although Parkinson’s disease is thought to arise as a result of complex interactions between underlying genetics
and environmental factors, it is widely modelled in experimental animals using a single genetic or neurotoxic
insult. Unfortunately, this has produced models that fail to reliably recapitulate the clinical condition, and this has
led to a drive to develop more relevant models with improved validity. One such approach is to combine different
risk factors for the disease in order to generate relevant gene-environment interaction models
Aim:
In this context, the aim of this study was to assess the behavioural impact of exposing rats with a high intracerebral load of -synuclein (delivered using AAV vectors) to the Parkinson’s disease-associated pesticide,
rotenone
Methods:
Male Sprague Dawley rats were assigned to four groups of 10 rats: 1) Control, 2) AAV--synuclein, 3) Rotenone,
and 4) AAV--synuclein & Rotenone. The relevant groups then received unilateral intranigral infusion of either
AAV2/6-α-synuclein or AAV2/6-GFP control. Rats were then tested for 9 weeks on a variety of tests of lateralised
motor function after which the relevant groups received a unilateral intrastriatal infusion of either rotenone
(3.6µg) or its vehicle. Behavioural testing resumed one week after rotenone surgery and continued for 8 weeks
Results:
We found that unilateral intranigral infusion of AAV2/6-α-synuclein resulted in a significant contralateral motor
impairment across all behavioural tests and the subsequent rotenone challenge significantly exacerbated these
motor impairments
Conclusions:
These results indicate that incorporating both a genetic and an environmental challenge is a valid approach to
modelling the motor dysfunction associated with Parkinson’s disease.
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Abstract:
Background:
Aberrant white matter connectivity has been proposed to be a potentially core feature of bipolar disorder.
Impaired connectivity can be assessed using graph theory based network analysis. Network analysis combines
structural and diffusion magnetic resonance imaging (MRI) to model the brain as a network. Following network
construction, graph theory properties characterize measures of integration and segregation (Rubinov & Sporns,
2010). Previously in this cohort, white matter connectivity was assessed using tractography (Sarrazin et al. 2014).
Findings from this initial analysis indicate altered connectivity of the body and splenium of the corpus callosum,
left cingulate and left anterior portion of the arcuate fasciculus in individuals with bipolar disorder compared to
healthy volunteers.
Aim:
This study aimed to characterize white matter connectivity in a large international multicentre mega-analysis of
individuals with bipolar 1 disorder. This investigation aimed to assess global and regional measures of integration
and segregation. Regional connections were selected based on the previous data driven tractography analysis.
Methods:
This study of 110 individuals with bipolar 1 disorder and 104 healthy volunteers underwent structural and
diffusion MRI scanning. Network metrics were generated using the Brain Connectivity Toolbox. Graph metrics
were derived to investigate properties of integration and segregation. Metrics of degree, clustering coefficient,
characteristic path length, global efficiency and local efficiency were examined between groups. Regional
connections were narrowed to 8 connections identified by Sarrazin et al. (2014). Statistical analysis was carried out
with SPSS software version 22. A Linear mixed effects model was used, where the research centre was
incorporated as a random factor with age and gender as covariates.
Results:
No differences were observed in global measures between patients and healthy volunteers. Regional differences
between groups did not withstand multiple comparison correction.
Conclusions:
Global connectivity appears to be preserved in bipolar disorder, and regional analyses indicate subtle connectivity
effects among limbic and posterior connections, notwithstanding multiple comparison correction. Further network
approaches are required to elucidate anatomical connectivity in bipolar disorder.
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Abstract:
Background:
The G-protein coupled receptor GPR55, a putative novel cannabinoid receptor, modulates nociceptive
processing in animal models of inflammatory and neuropathic pain (Staton et al., 2008, Pain, 139(1): p.
225-36). Given the expression of GPR55 in the anterior cingulate cortex (ACC) (Henstridge et al., 2011,
Mol Endocrinol, 25(11): p. 1835-48), a key brain region involved in the cognitive-affective dimension of
pain, we hypothesised that selective blockade of GPR55 signalling in the ACC would reduce formalinevoked nociceptive behaviour in rats.
Aim:
The aim of this study was to investigate the behavioural and molecular effects of direct administration of
the selective GPR55 receptor antagonist CID16020046 into the ACC on formalin-evoked nociceptive
behaviour in rats.
Methods:
Adult male Sprague-Dawley rats (225-250g, n=6-8 per group) were bilaterally implanted with stainless
steel guide cannulae just above the ACC under isoflurane anaesthesia and allowed 7-8 days to recover.
Rats received bilateral microinjections of either CID16020046 (10 μM /0.5µL) or vehicle into the ACC, 10
minutes prior to intraplantar injection of formalin (50µL, 2.5%) into the right hindpaw. Nociceptive
behaviour was assessed for 60 minutes using Ethovision XT software. Post-mortem brain tissues were
harvested for histological verification of injection sites and measurement of extracellular signal regulated
kinase (ERK) phosphorylation in the ACC. The ipsi- and contra-lateral dorsal horn of the spinal cord was
dissected and analysed for the expression of the immediate early gene marker of neuronal activity, cFos, using qRT-PCR.
Results:
Microinjection of CID16020046 into the ACC reduced second phase formalin-evoked nociceptive
behaviour compared with vehicle-treated controls (treatment: F(11,132)=4.95, p=0.046; treatment x time:
F(1,12)=2.06, p=0.028). Furthermore, CID 16020046 treatment was associated with a reduction in
phosphorylation of ERK, a downstream target of GPR55 activation, in the ACC (CID vs Veh: 100.0 ±
13.31% vs 61.37 ± 13.48%, p=0.06). Intra-ACC administration of CID16020046 abolished the formalininduced increases in ipsilateral spinal cord expression of mRNA coding for c-Fos, relative to the
contralateral side (CID: ipsi vs contra = 55.26 ± 28.60% vs 69.06 ± 18.14%, p>0.05) and Vehicle (ipsi vs
contra= 100.0 ± 18.02% vs 44.75 ± 9.067%, p<0.05).
Conclusions:
These data suggest that endogenous activation of GPR55 signalling and ERK phosphorylation in the
ACC may facilitate formalin-evoked nociceptive behaviour. The attenuation of formalin-evoked spinal cFos expression by CID16020046 suggests modulatory effects of GPR55 signalling in the ACC on the
descending pain pathway
Acknowledgments:
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Abstract:
Background:
Parkinson’s disease (PD) is a neurodegenerative disease characterized by motor dysfunctions (resting
tremors, unstable posture, bradykinesia, and rigidity) and sometimes dementia. Dopaminergic (DA)
neurodegeneration in the substantia nigra causes cortical-striatal motor pathway impairment in PD. This
neurodegeneration is correlated with alpha-synuclein aggregation, oxidative stress, and chronic
neuroinflammation. Toll-like receptor 3 (TLR3) recognizes pathogen-associated molecular patterns
(PAMP), specifically viral nucleotides. Neuronal TLR3 activation leads to proinflammatory cytokine
expression and microglia activation. Chronic viral infection has been identified as a risk factor for
developing PD.
Aim:
Further investigation into this innate immune response in neurons is needed to determine the role of
neuroinflammation in PD pathology.
Methods:
The effects of TLR3 activation on degeneration in the presence of 6-OHDA, rotenone, and MPP+
(established neurotoxins used for modelling PD) were assessed. Using the SH-SY5Y neuronal cell line,
cell death and synaptic/axonal transport protein expressions were examined by Western Blot, MTT
Assay, TUNEL Assay, ELISA, and Immunocytochemistry.
Results:
Neuronal loss was observed for poly I:C (0-100 µg/ml), 6-OHDA (0-50 µM), rotenone (0-500 nM), and
MPP+ (0-1,000 µM). Poly I:C (20 µg/ml), 6-OHDA (20 µM), rotenone (250 nM), and MPP+(1 mM)
treatments lead to alterations in synaptophysin, PSD-95, and tyrosine hydroxylase. Pre-treatment with
poly I:C was found to be neuroprotective or increase neurodegeneration depending on the cellular
environment following PD related neurotoxin treatment. These disparities may be due to the downstream
effects of TLR3 activation (cytokine expression).
Conclusions:
Neuroprotective inflammatory processes may instead lead to exacerbation of neurodegeneration in PD
due to the changes in the microenvironment for DA neurons.
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Abstract:
Background: Spinal cord injury (SCI) results in a massive loss of neurons at the lesion site without neural regeneration in mammals for which no therapy currently exists. As a response to the damaged tissue and increased
amount of cell debris, secondary reactions such as inflammation and glial scarring occur which prevents reoutgrowth of neurons. To target these cellular and molecular events we are using primary rat spinal cord cell
culture as an in vitro model for spinal cord injury
Aim: Preparation and characterisation of primary mixed glial cultures from rat spinal cord to study spinal cord
inflammation in vitro.
Methods: Mix Glial Cultures (MGC) were prepared by isolating spinal cords from four day old Sprague Dawley rats
using a new method of ejection. Subsequent immunocytochemistry (ICC) on two weeks old MGC were performed
using GFAP, CD11b and Beta-III tubulin antibodies to identify astrocytes, microglia and neurons, respectively.
Stereology method was used for quantification. In parallel, flow-cytometry was used as a method of confirmation.

Results: Various protocols have been generated and/or optimized regarding primary tissue harvesting and
culturing conditions, cell seeding for ICC as well as handling procedures for working with highly adhesive glial cells
in flow-cytometry. The ICC and flow-cytometry results show that the mixed glial cultures (MGC) consists mainly of
astrocytes and microglia as expected, whereas neurons were sparse. Further, mixed glial cultures can be used for
later analysis of harvested proteins and/or supernatant to investigate pro- and anti-inflammatory cytokine release
or treatment.

Conclusions: Primary mixed glial cultures from rat spinal cord can be generated, maintained and characterised to
be used for further in vitro studies.

Acknowledgments: Shirley Hanley (Flow-cytometry core facility NCBES) for her support with flow cytometer and
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Abstract:
Background:
Carbohydrates are widespread and play essential roles in the spinal cord (SC). For example, extracellular glycoproteins and
proteoglycans and the myelin glycoproteins are well established as important contributors to the growth inhibitory
environment following injury to SC. However the potential beneficial role of other populations of glycans has so far been
unexplored.
Aim:
To characterise the SC glycosylation pattern in a developmental model, Xenopus laevis, which is capable of regeneration as a
tadpole, but loses this ability following metamorphosis. Here we use stage 50 Xenopus laevis tadpole to study the distribution
of carbohydrates in the normal SC.
Methods:
Tissue cryosections (10 μm) were stained with a panel of 11 FITC conjugated lectins. High power confocal images were acquired
with an Andor Revolution™ spinning disc confocal microscope.
Results:
Lectin histochemistry demonstrates differential glycosylation in different spinal cord regions. All lectins were seen to bind in
white matter regions, with variable intensity. Most also bound at the ventricular surface, in particular ConA (mannose), ECA
(Galβ1,4GlcNAc), DSA (β(1,4)GlcNAc), WFA (GalNAc), UEA-I (fucose), MAA and SNA-I (α(2,3) and α(2,6) sialic acids respectively).
Staining in the grey matter regions was also variable in intensity and also in subcellular location of carbohydrates. AIA
(galactose) and PHA-E (Galβ1-4GlcNAcβ1-2Man) showed some colocalisation with DAPI, while others such as ConA, WFA and
MAA were confined to the cytoplasm and/or cell membrane. For examples, see figure below.

Conclusions:
The global glycosylation of the spinal cord of healthy Xenopus laevis tadpole has been profiled for the first time using lectin
histochemistry.
Acknowledgments:
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Abstract:
Background:
Schizophrenia is a chronic psychiatric disorder affecting approximately 1% of the Irish population. Symptoms range
from delusional thoughts and hallucinations to lack of motivation and social withdrawal. Affected individuals also
display cognitive deficits in areas such as IQ, memory and attention. Disrupted epigenetic processes are observed
in complex and single gene brain disorders and have been recently studied as potential targets of pharmaceutical
intervention for the treatment of cognitive impairment. Therefore genes with epigenetic functions represent good
candidate genes to study cognitive deficits in schizophrenia. Genome wide association studies (GWAS) have
identified 108 chromosomal regions associated with risk of schizophrenia, implicating up to 350 genes.
Aim:
The aim of this study was to identify risk genes for schizophrenia that functioned in epigenetic processes and test
these genes for association with cognitive deficits in schizophrenia.
Methods:
Cross referencing 535 genes with epigenetic functions with the 350 genes from the GWAS study identified 6 genes
for analysis: RERE (transcriptional co-repressor), SATB2 (chromatin remodeller), EPC2 (chromatin regulator), EP300
(histone acetyltransferase), CHD7 (chromatin remodeller) and KDM3B (lysine (K)-specific demethylase). The effect
of risk single nucleotide polymorphisms (SNPs) in these genes on cognition was examined using an Irish dataset of
psychosis cases (n = 905; schizophrenia, bipolar disorder, major depressive disorder and non-specific psychosis) and
controls (n = 330) who had completed tests in 5 areas of cognition including IQ, working and episodic memory,
attention and social cognition. Regression analysis was carried out using a linear based model.
Results:
For RERE, there was association between the schizophrenia risk allele and attention (P = 0.03). For SATB2, there
was association with social cognition (P = 0.003). For EPC2, an association was found with 2 measures of IQ, full
scale (P =0.004) and performance (P = 0.001). An association was found between the schizophrenia risk allele for
KDM3B and verbal IQ (P = 0.038). An association was found between the risk allele for CHD7 and 3 measures of
IQ;full scale(P = 0.007), verbal IQ(P = 0.001) and WTAR(P = 0.003). Finally, an association was found between the
risk allele for EP300 and a measure of social cognition (P = 0.022).
Conclusions:
Overall this study revealed a sub-group of schizophrenia risk genes that have epigenetic functions. This initial
analysis of these 6 genes has highlighted some interesting results and may provide support for our hypothesis that
risk genes with epigenetic functions contribute to cognitive deficits in schizophrenia. The results above now require
replication in an independent sample.
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