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The Centre was formally established in 2004 from three existing
Interdisciplinary Research Groups with additional investigators across
Edinburgh. It moved into the refurbished Hugh Robson Building
building in 2007.
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YSIOLOGY
RESEARCH PROFILE 

The CIP aims to foster supportive, outward-looking and cohesive

multi-disciplinary programmes of research into fundamental 

physiological mechanisms and pathways relevant to human function

and disease. CIP investigators exploit rapid advances in the enabling

technologies available from genomics, proteomics, imaging and

informatics to allow development of predictive modelling and in vivo

analysis to understand the function of gene products at the cell,

organ and whole animal level. Importantly CIP investigators exploit

the most appropriate model organisms/systems to investigate the

key physiological question being posed – a delicate balance

between high biomedical relevance (e.g., human, mouse, rat) and

high genetic power (lower organisms such as drosophila and fish).

The research activities of the CIP are thus focused around the ‘four

cornerstones’ of the Integrative Physiology approach with 

investigators working across these domains: i). manipulation & 

regulation of genes & their products; ii). molecular imaging and

quantitation; iii) complex systems function & behaviour; iv). predictive

modelling of complex systems.

By exploiting these approaches investigators are addressing 

fundamental regulatory mechanisms in the control of body 

development and homeostasis and how defects in these processes

lead to disease.  Our work thus underpins major human disorders

including: the neuroendocrine control of feeding and obesity; mental

retardation syndromes (such as Fragile X); stress and affective 

disorders; neurodegenerative  disorders; epilepsy and reproductive

function.

Research is informally grouped into the research themes of

Membrane Biology, Neural Control Systems, and Genes and

Development. Within these groupings, current research activity

extends over the breadth of modern bioscience, including:

• Systems-and cellular-level physiological studies of neuronal 

networks, neuroendocrine regulation and adaptive plasticity

• Cellular molecular and behavioural level studies of ion channels, 

membrane receptors, adaptor proteins and vesicle trafficking

• Molecular-, cellular-, tissue-, and organismal-level studies of 

neural, kidney and ovary development and function, particularly 

with regard to gene regulatory networks.

UNIQUE EXPERTISE:

1) In vivo and in vitro electrophysiology: facilities span from analysis 

of single ion channels to analysis of ion channel function in vivo 

and roles in behaviour

2) Cellular fluorescent imaging: expertise in confocal, multiphoton, 

FLIM/FRET and TIRF microscopy within dedicated imaging facility 

(IMPACT).
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RESEARCH GROUPS

GENES & DEVELOPMENT (G&D): aims “to understand fundamental

developmental processes, including neural fate specification, 

neuronal targeting and pre- and post-natal brain development”,

exploiting a range of transgenic model organisms, including mice

and flies, using molecular, cellular and bioinformatics analyses.

MEMBRANE BIOLOGY GROUP (MBG): aims “to understand how

molecular traffic across membranes  (via either ion channels,

transporters or vesicles) is co-ordinated in space and time and

how perturbations of these may lead to disease”, exploiting a 

variety of real time imaging, electrophysiological,  cell/molecular

biochemical and behavioural approaches. 

NEURAL CONTROL SYSTEMS GROUP (NCS): aims to “understand how

specific neuronal and neuroendocrine networks generate and 

control physiological behaviour and how disruption of these 

networks underlies major human and animal disorders” using a

multi-disciplinary approach integrating molecular genetics, 

molecular and functional neuroanatomy, microdialysis, in vivo and

in vitro electrophysiology, functional and behavioural studies and

computational modelling.
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VALUE ADDED

• increased critical mass and cohesion of an interactive 
community of basic science researchers in Integrative 
Physiology

• providing a clear focus of basic science research and 
training in the central area in close proximity to the 
strengths in Informatics

• greater added value and multi-disciplinarity across colleges

• improved research interactions, profile and productivity for 
RAE and external funding initiatives

• establishing a key node in a network of ‘Centres’ 
developing complementary expertise and training

• consolidation of 3 CMVM IDG’s (Membrane Biology, Neural
Control systems, Genes & Development) 

• optimisation of personnel and infrastructure resources

• development of novel Fellowship and postgraduate training

• Focus of ion channel and in vitro/in vivo electrophysiology 
in Edinburgh

MAJOR SOURCES OF FUNDING

• Wellcome Trust (includes 3 programmes, 2 University 
awards, 1 RCDF)

• BBSRC (includes grant and doctoral training grant, 
BBSRC Welfare Initiative programme grant) 

• MRC (includes programme, Senior non-Clinical 
Fellowship and Career Development Fellowship)

• EU (includes FP7’Integrated neurobiology of food intake, 
addition & stress’, FP6 Diabesity and FP6 Euregene) 
programmes



MAJOR FACILITIES/EQUIPMENT

• In vivo physiological and behavioural studies, including multiple 
and single unit recording in rodent brain

• In vivo and electrophysiology and neuropharmacology, from 
single ion channels to neural networks

• A variety of molecular biology techniques, including real time 
qPCR.

• Model organism technology – in particular Drosophila and 
mouse, including genetics, transgenesis, and associated 
techniques. (The main building houses a newly refurbished 
rodent barrier facility with integrated procedure, behavioural and 
experimental rooms.)

• Bioinformatics – including a well equipped bioinformatics 
laboratory (the Wolfson laboratory)

• Tissue and explant culture 

• IMPACTfacility: Cellular imaging & analysis. This includes high 
power bright field microscopy with colour ccd image capture, 
epifluorescence microscopy, multichannel confocal microscopy, 
multiphoton confocal microscopy, FRET (fluorescence 
resonance energy transfer) and FLIM (fluorescence lifetime 
imaging) technologies. Also associated computer hardware, 
software and technical expertise in live cell and live organism 
imaging. Imaging equipment is housed in centrally accessible 
facilities which are serviced by excellent technical support. 
(www.bms.ed.ac.uk/services/impact/)

KEY EXTERNAL LINKS/COLLABORATIONS

• Numerous major research Centres in USA, Europe, Japan, 
Australia

FUTURE PLANS AND DIRECTIONS
Directions/themes for the three groupings outlined include:
1) G&D Development of physiological systems: The CIP has a
major strength in developmental neurobiology, exploiting model
systems such as mouse and Drosophila using transgenic, cell 
biological, physiological and informatics approaches. There is 
considerable added value from interactions with investigators
analysing fundamental mechanisms of development in other 
systems such as the renal, cardiovascular and reproductive 
systems. Much of the work relates to specific human congenital
diseases such as Greig’s cephalopolysyndactyly and congenitial
aniridia, developmental causes of mental illness such as 
schizophrenia and fragile X-mental retardation, and development
of novel methods for the treatment of renal failure and reproductive
disorders using stem cells. A central issue for these developmental
systems is understanding and controlling developmental cues and
morphogenic gradients for specification of cell migration /cell 
interaction and the appropriate spatiotemporal regulation of gene
and protein expression to allow correct assembly of organs.

2) MBG: Dynamics of cellular communication: The CIP has
extensive expertise in the analysis of molecular traffic and 
communication across membranes (via either channels, 
transporters or vesicles). A central issue is understanding the 
spatiotemporal dynamics and regulation of signalling systems with
particular focus on two major thematic areas underpinning cellular
communication and related disorders: i) dynamics of secretory
vesicle trafficking in particular the exploitation of state of the art
real-time, quantitative imaging tools, in concert with genetically
encoded reporters to understand the role of protein and lipid 
complexes and posttranslational modifications in the control of
vesicle trafficking; ii) pre-and post transcriptional control 
mechanisms of ion channel/transporter regulation, their assembly
into signalling complexes and the functional consequence of these
mechanisms from the single channel to systems and organism
level behaviour.  Together, these themes are interrogating intra-
and inter-cellular traffic from the single molecule to systems and
organism level, providing key information on the integration of 
cellular communication in both the nervous, vascular  and
endocrine systems.  Thus these studies underpin fundamental
physiological mechanisms and disease processes ranging from
epilepsy to neurodegeneration, pain and stress.

3) NCS: Controlling body homeostasis and behaviours:  The
CIP has a major strength in the functional analysis of neuronal and
neuroendocrine networks using a variety of in vivo 
electrophysiological, computational and behavioural analyses. 
A significant new area for considerable synergy and added value
of CIP activities will be to exploit the expertise relevant to the 
control of body homeostasis, including energy balance, and the
mechanisms of dysregulation. For example, the interplay of 
short- and long term afferent signals to the neuroendocrine brain
from the periphery in regulating energy intake and expenditure, 
the hormonal milieu, reproduction, growth, early life experience
and development represents a major integrative physiology 
challenge with significant healthcare implications. Furthermore,
linking peptidergic control of neural network activity to behaviours
including social, feeding and reproductive behaviours provides an
additional avenue for cross Centre integration.

ADDITIONAL  INFORMATION
• Coordination of Cellular imaging technique workshops in CMVM

• Focussed Workshop programmes coordinated by all groupings

• Biannual Junior Academics meeting: exocytosis & endocytosis

• Regular externally hosted seminar/symposia programmes

POSTGRADUATE CONTACT DETAILS
Professor Andrew Jarman: Andrew.Jarman@ed.ac.uk
Tel: 0131 6503737 www.cip.ed.ac.uk/postgraduate/index.htm

CONTACT DETAILS

Centre for Integrative Physiology
Hugh Robson Building
George Square 
Edinburgh EH8 9XD

Contact tel. +44 131 650 1692 
Sarah Matheson 
Email cip@ed.ac.uk
Website: www.cip.ed.ac.uk




