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Department of Anatomy and Neuroscience 

¢Ƙƛǎ ƛǎ ŀ ƭŀƴŘƳŀǊƪ ǘƛƳŜ ƛƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ƘƛǎǘƻǊȅ ŀǎ ƛǘ ƛǎ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƳƻǾƛƴƎ ǘƻ ƛǘǎ 

new teaching and research facilities in the Western Gateway Building. The new state of the 

art facility offers huge potential for further development of teaching and research in the 

Department.   

To reflect its role in Anatomy and neuroscience education and training the Department has 

recently changed its name to the Department of Anatomy and Neuroscience.  New research 

facilities are also coming online in the Western Gateway Building which coupled with the 

development of the ΨNeuroscience HubΩ in the same building (expected to open in early 

2013) ensure that the Department is able to make significant research advances in the 

Neurosciences. The mysteries of how the brain develops, functions and malfunctions are 

among the most challenging and fascinating in modern medicine where new techniques at 

the molecular and cellular level are opening up exciting avenues for scientific pursuit.  

The new teaching and research facilities ensure that the Department is excellently poised to 

keep abreast with such changes. Thus the teaching mission of the Department is to enable 

high-quality innovative teaching and assessment of anatomy & neuroscience at both 

undergraduate and postgraduate level within a context that is clinically meaningful and 

related to the competencies required by Health Professionals and research and industry-

based scientists.  

From a research perspective the Department of Anatomy & Neuroscience at UCC has a long-

standing focus on neuroscience research and our goal is to continue to develop an 

internationally recognised research unit in the neurosciences to advance knowledge, and to 

educate both students and society of the mechanisms and potential treatments for brain 

disorders.  

http://www.ucc.ie/virtualtour/western_gateway_ext/
http://www.ucc.ie/en/anatomy/research/


Research in Anatomy & Neuroscience 

The research program consists of coherently linked projects in the fields of development, 

degeneration and regeneration. It ranges from fundamental studies to the development of 

strategies for neuroprotection, neuroregeneration and restoration of function of damaged 

tissue in neuroinflammatory disorders. Most of the experimental programme is 

multidisciplinary, within and outside the group. The experimental programme encompasses 

genetic, molecular, cellular, tissue, system and behavioral levels. The range of techniques 

and expertise available is broad and is particularly strong in relation to post-genomic and 

cellular studies, whereby molecular events are analysed and are located with high precision 

in cells and tissues, in order to understand the complex interplay of events.   

 
Neuroscience Research Thematic Programme 

 

1. Neural circuitry underlying stress-related disorders  

2. Neurogastroenterology  

3. Developmental Neuroscience and Regeneration 

4. Neurodegeneration  

5. Neuroprotection and Therapeutics  

6. Neuroinflammation 

 
All of these areas are being energetically developed over the forthcoming 5 years, 

specifically as defined below.  

http://www.ucc.ie/en/anatomy/research/
http://www.ucc.ie/en/anatomy/research/Neuralcircuitryunderlyingstress-relateddisorders/
http://www.ucc.ie/en/anatomy/research/Neurogastroenterology/
http://www.ucc.ie/en/anatomy/research/Development/
http://www.ucc.ie/en/anatomy/research/Neurodegeneration/
http://www.ucc.ie/en/anatomy/research/RegenerationNeuroprotectionandTherapeutics/


 

 
Neural circuitry underlying stress-

related disorders 
WƻƘƴ /ǊȅŀƴΣ hƭƛǾƛŀ hΩ[ŜŀǊȅΣ 
{ƛƻōƘŀƛƴ hΩaŀƘƻƴȅ 

 
V Neurobiological basis of stress-related 

neuropsychiatric disorders including depression, 
anxiety and drug dependence.  

V Understanding the interaction between brain 
and gut and how it applies to stress and 
immune-related disorders, including irritable 
bowel syndrome, obesity and sepsis.  

V The impact of early life stress on the developing 
gastrointestinal microbiota   

V Applying novel approaches to facilitate 
drug/siRNA delivery to the brain in vivo.  

 
 
 

Neurogastroenterology 
John Cryan, Siobhaiƴ hΩaŀƘƻƴȅ 

 
V Understanding the interaction between brain 

and gut and how it applies to stress and 
immune-related disorders, including irritable 
bowel syndrome, visceral pain, obesity and 
sepsis.  

V Investigation of dysfunctional communication 
within the brain gut axis in the emergence of 
functional bowel disorders 

V Examination of GPCRs in the development of 
visceral hypersensitivity particularly within the 
lumbar-sacral spinal cord 

V The role of the gut bacteria in anti-psychotic 
associated obesity. 

 
 

 
 

 

 

 
Developmental Neuroscience and 

Regeneration  
YƛŜǊŀƴ aŎ5ŜǊƳƻǘǘΣ DŜǊ hΩYŜŜŦŦŜΣ ¸ǾƻƴƴŜ bƻƭŀƴΣ  

!ƛŘŜŜƴ {ǳƭƭƛǾŀƴΣ hƭƛǾƛŀ hΩ[ŜŀǊȅ,  André Toulouse 

 

V Investigation of glial-neuronal interactions in the 

developing nervous system. 

V Elucidation of spinal cord radial glial cell 

development and determination of the lineage 

relationships among different types of 

neuroepithelial cells in the spinal cord.   

V Gene expression profiling in neuroepithelial 

stem and progenitor cells during development 

and in the adult CNS to elucidate mechanisms 

underlying fate decisions, differentiaton and 

phenotypic diversity.   

 

 

V Spatial and temporal patterns of 
oligodendrogliogenesis and myelination in vivo.   

V ά5ŜǾŜƭƻǇƳŜƴǘŀƭ ǿƛƴŘƻǿǎέ ς studying the 
molecular architecture of critical periods of 
development affecting the formation of the 
nervous system. 

V Transcription factor networks controlling axonal 
growth. 

V Examination of the development of midbrain 
dopaminergic neurons, including gene 
expression profiling using microarray technology 
and studies on phenotypic changes which occur 
during specification, maturation and 
differentiation of these neurons.  

V Investigation of the effect of inflammation on 
neurogenesis in the embryonic and adult 
hippocampus.  

V Elucidation of the migration patterns of newly 
generated astrocytes and oligodendrocytes 

 
 
 
 



Neurodegeneration 
Aideen Sullivan, Yvonne Nolan, André Toulouse,  

DŜǊ hΩYŜŜŦŜΣ YƛŜǊŀƴ aŎ5ŜǊƳƻǘǘ 

 

V Astroglial heterogeneity and role of astroglial in 

neuron's degeneration. 

V Development of in vivo and in vitro models of 

cyclopamine-mediated models of 

oligodendrocyte depletion and demyelination  

V Study of mechanisms of cytotoxicity in 

ǎǇƛƴƻŎŜǊŜōŜƭƭŀǊ ŀǘŀȄƛŀǎ ŀƴŘ IǳƴǘƛƴƎǘƻƴΩǎ 

Disease. 

V Mechanisms of neuronal cell death in 

PŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜΦ  

V Role of activated microglia and pro-

inflammatory cytokines in degeneration of 

midbrain dopaminergic neurons pertinent to 

tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΦ   

V Identification of inflammation-induced 

intracellular signaling cascades mediating the   

death or survival of midbrain dopaminergic 

neurons and hippocampal precursor cells. 

V Reorganization of dynastic circuitries and 

selective loss of neurons in the amygdala in 

human temporal lobe epilepsy (TLE) and 

experimental epilepsy 

 
 
 
 
 
 
 
 
 

Neuroinflammation 
¸ǾƻƴƴŜ bƻƭŀƴΣ {ƛƻōƘŀƛƴ hΩaŀƘƻƴȅΣ  

WƻƘƴ /ǊȅŀƴΣ DŜǊ hΩYŜŜŦŦŜ 
 

V Deciphering the role of inflammation in the 
V Degeneration of dopaminergic neurons pertinent 
ǘƻ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜ 

V Regulation of dopaminergic neural stem cell fate 
V Impairment of embryonic and adult hippocampal 

neurogenesis 
V Visceral hypersensitivity associated with post-

infectious irritable bowel syndrome. 

V LƴŦƭŀƳƳŀǘƛƻƴ ŀǎ ŀ άƴƻǊƳŀƭέ neurodevelopment 
process. 

V Consequences of maternal immune activation on 
foetal brain development  

 

 
 

Neuroprotection and Therapeutics 
Aideen Sullivan, Yvonne Nolan, André Toulouse, 

 DŜǊ hΩYŜŜŦŦŜ 

 
V Neuroprotective and immunomodulatory 
ǘƘŜǊŀǇƛŜǎ ŦƻǊ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ  

V Genetic manipulation of embryonic stem cells 
ŦƻǊ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ 

 



Research Facilities 

The Department of Anatomy and Neuroscience is fully equipped with state of the art 

research laboratories and equipment. Its research labs are located  in the Biosciences 

Institute and the Western Gateway Building and are equipped with the latest facilities and 

equipment for cell culture, molecular biology and behavioural testing.  It also houses the 

BioSciences Imaging Centre  which is equipped for a variety of light and electron microscopic 

applications, including TEM, SEM, laser scanning confocal and two-photon imaging.   

 

 

 

 

These are supported by high performance computing and image analysis workstations. The 

Department offers a training and booking service on its microscopy instruments, and 

welcomes researchers from other departments within the University and from external 

users in Industry etc. For further information follow this link to the Imaging Centre. 

 

  


