Endocrinology Intercalated B.Sc. 

Project Outlines 2012/2013
Please send any queries to:

Dr Kevin Murphy
Section of Investigative Medicine
6th Floor Commonwealth Building
Imperial College
Hammersmith Hospital
Du Cane Road
London
W12 0NN

 

email: k.g.murphy@imperial.ac.uk

tel: 020 83832820
Contents

  Page

3


Laboratory Project Outlines 2012/13
23


Clinical Project Outlines 2012/13
Laboratory Project Outlines 2012/2013
BSC LABORATORY PROJECT 1.1
Academic Supervisor: J H D Bassett (d.bassett@imperial.ac.uk) and GR Williams (graham.williams@imperial.ac.uk) 
Project Title:  Role of organic anion-transporting polypeptide 1c1 (Oatp1c1) in bone
Background to Project:

Thyroid hormones enter target cells via specific membrane transporter proteins including monocarboxylate transporter (MCT) 8, MCT10, and organic anion-transporting polypeptide 1C1 (Oatp1c1) (Visser et al. 2011 Mol Endocrinol. 25:1-14).  The physiological importance of these transporters was demonstrated by identification of MCT8 mutations in individuals with the Allan-Herndon-Dudley syndrome which is characterised by severe psychomotor retardation and abnormal thyroid hormone levels.  Deletion of Mct8 in mice results in delayed bone development and impaired linear growth in juveniles and reduced bone mass and strength in adults and recent studies have suggested that MCT10 also acts as a thyroid hormone transporter in growth plate chondrocytes (Abe et al. 2012 Endocrinology, 153:4049–4058.
In vivo studies have demonstrated that Oatp1c1 is highly expressed in capillary endothelium where it facilitates T4 transport. Oatp1c1 knockout (Oatp1c1-KO) mice have central nervous system hypothyroidism despite normal circulating thyroid hormone levels but their skeletal phenotype has not been characterised (Mayerl et al. 2012 Endocrinology 153:1528–1537, 2012)
Hypothesis Student will investigate:

Oatp1c1 mediated T4 transport is necessary for normal bone development, structure and strength
Techniques Student will Use:
We already have skeletal samples from wild-type, Oatp1c1-KO, Mct8-KO and Oatp1c1/Mct8-KO mice collected at postnatal day 28 (developing bone) and P112 (adult bone).  

Determination of bone mineral content and skeletal morphology

Bone mineral content, bone length and cortical bone measurements will be determined in long bones and tail vertebrae by Faxitron microradiography. Digital x-ray images will be recorded at 10μm resolution using a Faxitron MX20 point projection x-ray source and digital image system. 

Quantitation of endochondal ossification

Bone samples fixed in 10% neutral buffered formalin for 24 hours will be decalcified in 10% EDTA, pH 7.4, for 21 days. Decalcified bones were embedded in paraffin and 3-micron sections will be cut onto superfrost++ slides. Sections will be stained with alcian blue and van Gieson.  Growth plate dimensions will be measured using ImageJ to calculate mean values for the heights of the reserve, proliferative and hypertrophic zones. 

Quantitation of trabecular and cortical bone parameters

3-D bone microarchitecture and volumetric fraction parameters will be obtained by Micro-CT analysis of femurs (Skyscan 1172a, 4.3μm resolution).  Trabecular bone volume as proportion of tissue volume (BV/TV), trabecular thickness (Tb.Th), trabecular separation (Tb.Sp), trabecular number (Tb.N) and cortical bone volume (C.BV) are determined using Skyscan CT analysis software. (Micro-CT imaging will be performed in Sheffield)

Determination of bio-mechanical properties

Destructive three-point bend and compression tests will be performed on long bones and caudal vertebrae respectively using an Instron-5543 load frame. Biomechanical variables will be derived from load displacement curves.  Yield load, ultimate load and fracture load will be measured directly; stiffness will be determined by linear regression and toughness by calculating area under the load displacement curve. 

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?

 

Not applicable

(All samples already collected by Heike Heuer, Leibniz Institute for Age Research, Jena, Germany)
Will the student be required to undergo Home Office training?
No
Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  










           No
BSC LABORATORY PROJECT 1.2
Academic Supervisor: J H D Bassett (d.bassett@imperial.ac.uk) and GR Williams (graham.williams@imperial.ac.uk) 

Project Title:  Role of thyroid hormone receptor alpha 2 (TR(2) in bone

Background to Project:

Studies in a series of genetically modified mice have highlighted the critical importance of thyroid hormone action during skeletal development and the maintenance of adult bone (Bassett and Williams 2009 J Mol Endocrinol 42:269-282).  These studies have demonstrated that thyroid hormone receptor alpha (TR) is the predominant isoform in the skeleton and that T3 is a positive regulator of skeletal development and bone turnover (Bassett et al 2007 Mol Endocrinol 21:1095-1107; Bassett et al 2007 Mol Endocrinol 21:1893-1904; Bassett et al 2010 PNAS 107:7604-7609).  TRα has two isoforms TRα1 binds T3 and acts as a fully functional T3-receptor.  By contrast, TRα2, which is highly conserved in mammals and frequently expressed at higher levels that TRα1, does not bind T3 and is of unknown function.
We have analysed the skeletal phenotype of TRα2 knockout mice (TRα2-/-) and demonstrated that they exhibit delayed bone development.  TRα2-/- mice have severely impaired intramembranous ossification characterised by delayed closure of cranial sutures and fontanelles together with hypoplastic and deformed clavicles.  Furthermore, during growth TRα2-/- mice exhibit impaired endochondral ossification with a 10% reduction in long bone length, a 50% reduction in cortical thickness and thoracic cage deformities.  This skeletal phenotype is of particular interest as it closely resembles that of Cleidocranial Dysplasia (CCD).  CCD is caused by a heterozygous, loss-of-function mutation in the Runx2 transcription factor and our results suggest that TRα2 may regulate Runx2 expression or function in bone.  Unfortunately, deletion of thyroid hormone receptor α2 in TRα2-/- mutant mice also results in 6-fold increase in TRα1 mRNA expression.  This increased expression of wild-type TRα1 has complicated the interpretation of the skeletal phenotype in the TRα2-/-.

The recent generation of TRα1-GFP mice now allows the skeletal role of TRα2 to be addressed directly. 

1) In TRα1-GFP mice green fluorescent protein is fused with the C-terminal of TRα1.  This gene targeting prevents expression in TRα2 but results in only a minimally increased expression of TRα1.  Thus, analysis of the skeletal phenotype in these mice will allow the effect of TRα2 deletion to be confirmed.

2) Currently, there are no antibodies available to detect endogenous TR expression but skeletal TRα expression can now be determined for the first time by immunohistochemical analysis of the expression of the GFP-tagged TRα1 protein.

Hypothesis Student will investigate:

1) TRα2 is required for normal skeletal development and adult bone maintenance and is essential for Runx2 expression in bone.

2) TRα1 is expressed in skeletal cells and is essential for normal chondrocyte, osteoblast and osteoclast function.

Techniques Student will Use:
We already have skeletal samples from wild-type (WT), heterozygous and homozygous TRα1-GFP mice collected at postnatal day1 (P1), P21, P35 and P112.  Samples from P35 and P112 have been dual calcein labelled to determine bone formation.

Analysis of endochondal ossification and TRα1 protein.

Bone samples fixed in 10% neutral buffered formalin for 24 hours will be decalcified in 10% EDTA, pH 7.4, for 21 days. Decalcified bones were embedded in paraffin and 3-micron sections will be cut onto superfrost++ slides. Sections will be stained with alcian blue and van Gieson.  Growth plate dimensions will be measured using ImageJ to calculate mean values for the heights of the reserve, proliferative and hypertrophic zones. 
Skeletal sections will be incubated with rabbit anti-GFP antibodies (Abcam: ab 290) in 5% goat serum and then with Alexa Fluor 488 donkey anti-rabbit secondary antibodies. Sections will be counterstained with Dapi and imaged by confocal microscopy.

Quantitation of trabecular and cortical bone parameters
3-D bone microarchitecture and volumetric fraction parameters will be obtained by Micro-CT analysis of femurs (Skyscan 1172a, 4.3μm resolution).  Trabecular bone volume as proportion of tissue volume (BV/TV), trabecular thickness (Tb.Th), trabecular separation (Tb.Sp), trabecular number (Tb.N) and cortical bone volume (C.BV) are determined using Skyscan CT analysis software. (Micro-CT imaging will be performed in Sheffield)

Determination of bone microarchitecture and mineralization

High resolution 3-D bone microarchitecture and the distribution of bone micro-mineralization densities mice will be analyzed by back-scattered electron scanning-electron microscopy (BSE-SEM) 

Quantitation of osteoclastic bone resorption

Bone resorption will be quantified by standard histomorphometry and BSE-SEM.  Osteoclast numbers (Oc.N) and surface (Oc.S) will be determined and normalized to total bone surface in sections stained for tartrate resistant acid phosphatase (TRAP).  Surface activity states (forming, resting, resorbing, resorbed) will be determined quantitatively in high resolution bse-sem images of trabecular and endosteal bone. 

Quantitation of osteoblastic bone resorption
Bone formation will be determined by standard histomorphometry and confocal microscopy. Midline longitudinal block faces will be cut, from methacrylate-embedded specimens, and polished to an optically flat finish. Calcein labels will be examined by confocal auto-fluorescence scanning light microscopy (CSLM). The fraction of bone surface undergoing active bone formation will be measured and the separation between two labels used to determine the mineral apposition rate and bone formation rate.  

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?

 

Not applicable (All samples already collected by K Nordström and Professor Bjorn Vennström)
Will the student be required to undergo Home Office training?
No

Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
        No
BSC LABORATORY PROJECT 1.3

Academic Supervisor: J H D Bassett (d.bassett@imperial.ac.uk) and GR Williams (graham.williams@imperial.ac.uk) 

Project Title:  Role of selenium and Selenoprotein P (SePP) in the skeleton
Background to Project:

Selenium (Se) is an essential trace element that exerts its biological function through its incorporation into 25 distinct selenoproteins in the form of the 21st amino acid selenocysteine. The selenoproteins include glutathione peroxidase and the deiodinases that activate and inactivate thyroid hormones.  Se deficiency has been associated with osteoarthropathy (Kashin-Beck disease) (1) and selenium status has been shown to correlate positively with BMD and inversely with bone turnover (2). Impaired selenoprotein synthesis, in individuals harbouring Selenocysteine insertion sequence (SECIS) binding protein 2 (SBP2) mutations, is associated with delayed skeletal development and impaired linear growth (3).  Furthermore, Se deficiency in animal models results in reduced BMD, delayed ossification and growth retardation (4).  Selenoprotein P (SePP) is a Se transport and storage protein that is secreted by the liver. SePP contains 10 selenocystine residues, accounts for more than 60% of total plasma Se and SePP deficient mice (SePP-KO) demonstrate impaired growth and neurological deficits (5).

Hypothesis Student will investigate:

SePP is required for normal skeletal development and the maintenance of adult bone and cartilage
Techniques Student will Use:
We already have skeletal samples from wild-type, SePP+/- and SePP-/- mice collected at postnatal day 14 and 35 (developing bone) and wild-type and SePP+/- mice collected at P80 (end of linear growth) and P161 (adult bone).  

Determination of bone mineral content and skeletal morphology

Bone mineral content, bone length and cortical bone measurements will be determined in long bones and tail vertebrae by Faxitron microradiography. Knee joint morphological and joint space parameters will also be determined. Digital x-ray images will be recorded at 10μm resolution using a Faxitron MX20 point projection x-ray source and digital image system. 

Quantitation of endochondal ossification

Bone samples fixed in 10% neutral buffered formalin for 24 hours will be decalcified in 10% EDTA, pH 7.4, for 21 days. Decalcified bones will be embedded in paraffin and 5-micron sections will be cut onto superfrost++ slides. Sections will be stained with alcian blue and van Gieson.  Growth plate dimensions will be measured using ImageJ to calculate mean values for the heights of the reserve, proliferative and hypertrophic zones. Knee joint sections will be stained with Safranin O and analyse according to the Osteoarthritis Research Society International (OARSI) scoring method.

Determination of bio-mechanical properties

Destructive three-point bend and compression tests will be performed on long bones and caudal vertebrae respectively using an Instron-5543 load frame. Biomechanical variables will be derived from load displacement curves.  Yield load, ultimate load and fracture load will be measured directly; stiffness will be determined by linear regression and toughness by calculating area under the load displacement curve. 

References

1. R. Moreno-Reyes et al. Kashin-Beck osteoarthropathy in rural Tibet in relation to selenium and iodine status N Engl J Med. (1998) 339:1112-20

2. A.Gogakos et al. Bone turnover and bone mineral density are independently related to selenium status in healthy euthyroid postmenopausal women. J Clin Endocrinol Metab. (2012)  [Epub ahead of print].

3. AM. Dumitrescu AM et al Mutations in SECISBP2 result in abnormal thyroid hormone metabolism.

Nat Genet. 2005 Nov;37(11):1247-52. Epub 2005 Oct 16.

4. R. Moreno-Reyes et al.Selenium Deficiency-Induced Growth Retardation Is Associated with an Impaired Bone Metabolism and Osteopenia. JBMR (2001) 16:8, 1556–1563.

5. L. Schomburg et al. Gene disruption discloses role of selenoprotein P in selenium delivery to target tissues Biochem. J. (2003) 370, 397-402

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?

 

Not applicable (All samples already collected by Lutz Schomburg, Charite  Berlin, Germany)

Will the student be required to undergo Home Office training?
No
Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
         No
LABORATORY PROJECT 1.4
Academic Supervisors

Dr Federico Roncaroli (f.roncaroli@imperial.ac.uk), Dr Ilaria Bravi (ilaria.bravi08@imperial.ac.uk) and Dr Amir Sam (a.sam@imperial.ac.uk) 
Division of Brain Sciences and Investigative Science, Imperial College

Project Title 

Expression of the cell cycle inhibitor protein p27(Kip1) in human gonadotroph pituitary adenomas and correlation with outcome

Background to Project:

p27(Kip1) belongs to the family of cell cycle inhibitors. This protein controls the progression from G1 to S phase binding to cyclinE/CDK2 and cyclinA/CDK2 complexes in response to mitogenic or anti-mitogenic stimuli and it is required for the cytoplasmic assembly and nuclear import of cyclinD/CDK complexes that promote cell cycle progression. The level of p27(Kip1) is regulated post-translationally through ubiquitin-mediated proteosomal degradation (Wander SA et al.Clin Cancer Res. 2011;17:12–8).
MENX is a spontaneous multi-endocrine syndrome that occurs in familySpargue-Dawley rats and is caused by a germline frameshift mutation in the gene Cdkn1b encoding p27(Kip1). The protein that results from this mutation is highly instable and MENX rats have extremely reduced levels, or complete loss of p27 in their tissues. Animals develop pituitary adenomas with 100% penetrance together with pheochromocytoma, medullary thyroid carcinoma and parathyroid adenomas (Molatore S, Pellegata NS Prog Brain Res. 2010;182:295-320).  
In a recent study, we have characterised pituitary rats occurring in MENX and we have demonstrated that they belong to the gonadotroph lineage and that are remarkably similar to human atypical pituitary adenomas (Marinoni I et al Neuropathol Appl Neurobiol. 2012 ahead of print).

The expression of p27(Kip1) in human gonadotroph adenomas has only been marginally investigated (Korbonits M et al J Clin Endocrinol Metab. 2002;87:2635-43) and only a few studies have suggested a role of p27(Kip1) in the progression from a benign to aggressive human pituitary adenoma (Salehi F et al Neurosurgery 2010; 67:1790-1798). 
Hypothesis the student will investigate:

This study will test the hypothesis that reduced expression of p27(Kip1) correlate with rapid recurrence of gonadotroph adenomas 

Techniques the student will use: 

The student will use peroxidase immunohistochemistry to investigate the expression of p27 in 100 consecutive gonadotroph adenomas operated at Charing Cross Hospital between 2005 and 2011. 

Expression will be quantified using a computer-assisted method and correlated with histological and clinical features.

DNA will be extracted from paraffin embedded tissue of representative cases and exome sequencing of the gene CDKN1b encoding p27(Kip1) will be performed

References

Wander SA, Zhao D, Slingerland JM. p27: a barometer of signaling deregulation and potential predictor of response to targeted therapies.Clin Cancer Res.2011;17:12–8

Molatore S, Pellegata NS. The MENX syndrome and p27: relationships with

multiple endocrine neoplasia. Prog Brain Res. 2010;182:295-320

Marinoni I, Lee M, Mountford S, Perren A, Bravi I, Jennen L, Feuchtinger A, Drouin J, Roncaroli F, Pellegata NS. Characterization of MENX-associated pituitary tumours. Neuropathol Appl Neurobiol. 2012 Apr 24. Ahead of print

Korbonits M, Chahal HS, Kaltsas G, Jordan S, Urmanova Y, Khalimova Z, Harris PE, Farrell WE, Claret FX, Grossman AB. Expression of phosphorylated p27(Kip1) protein and Jun activation domain-binding protein 1 in human pituitary tumors. J Clin Endocrinol Metab. 2002 Jun;87(6):2635-43

Salehi F, Agur A, Scheithauer BW, Kovacs K, Lloyd RV, Cusimano M: Biomarkers of pituitary neoplasms: a review (Part II). Neurosurgery 2010; 67:1790-1798

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?


            No

Will the research involve the use of genetically modified tissue?   
No

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
Yes









           
BSC LABORATORY PROJECT 1.5
Academic Supervisor: Gabriela da Silva Xavier (g.dasilva-xavier@imperial.ac.uk) , Guy A. Rutter (g.rutter@imperial.ac.uk), Francesca Semplici (f.semplici@imperial.ac.uk) 
Project Title: Is PAS-domain containing protein kinase involved in circadian rhythm regulation in pancreatic alpha- and beta- cell?
Background to Project: PAS-domain containing protein kinase (PASK) is a nutrient regulated protein kinase containing the PAS domain which is present in pancreatic alpha- and beta- cells.  PASK is involved in glucose-sensing in both cell types such that the hormones insulin and glucagon are released appropriately in response to nutrient availability.  

The importance of circadian rhythm on the regulation of hormone release has recently come into focus.  The proteins CLOCK and BMAL1 have been implicated in the regulation of circadian rhythm and insulin secretion in pancreatic beta-cells through their actions on the transcription factor Period 2 (PER2).  CLOCK, BMAL1 and PER2, like PASK, contain PAS-domains.  PAS-domain containing proteins are able to interact via their PAS domains.  Our hypothesis is that PASK may interact with CLOCK, BMAL and/or PER2 and may thus be part of, or perturb, the regulation of hormone release imposed by circadian rhythm.

Previously, a project student found that over-expression of PASK led to decreased BMAL protein content in a clonal pancreatic beta cell line.  We will seek to further investigate this in the current project with the aim of completing the project for publication.

Hypothesis Student will Investigate: PASK affects pancreatic beta cell function through its action on circadian rhythm.

Techniques Student will Use:
1. Culture of pancreatic beta-cell lines

2. Preparation of adenoviruses 

3. Infection of clonal cell lines with adenoviruses encoding for myc-tagged PASK

4. Assessment of BMAL1 protein content over a time course following PASK overexpression using Western(immuno)blot analysis. 

5. Co-immunoprecipiation of myc-tagged or endogenous PASK and bound proteins, and assessment using Western(immuno)blot following chemical crosslinking of proteins.

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)? 



            No

Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
       No
BSC LABORATORY PROJECT 1.6
Academic Supervisor: Prof Guy A. Rutter (g.rutter@imperial.ac.uk)
Project Title: Imaging AMPK activity in intact pancreatic islet beta cells

Background to Project:

Glucose-stimulated insulin secretion from the pancreatic beta cell is essential for the maintenance of normal blood glucose homeostasis: defects in this process underlie all forms of diabetes mellitus.

We have identified the evolutionarily-conserved and nutrient-sensitive enzyme AMPK-activated protein kinase (AMPK) as a key intracellular mediator of the effects of glucose in beta cells 1. However, studies of the regulation of this enzyme by the sugar have to-date been confined to biochemical analyses on tissue extracts.

Hypothesis Student will Investigate:

We shall use a new recombinant Förster resonance energy transfer (FRET) -based probe for AMPK termed “AMPKAR” 


2 ADDIN REFMGR.CITE  to examine the dynamics of AMPK regulation at the level of single living cells using high-speed confocal imaging. In this way, we shall determine whether and how rapidly AMPK is regulated in response to fuel secretagogues such as glucose as well as by incretins such as glucagon-like peptide-1 (GLP-1), and whether cell-cell heterogeneity exists in these responses across the islet. 

Techniques Student will Use:
Isolation of mouse pancreatic islets; sterile cell culture; virus-mediated transfection; confocal imaging and image analysis; western-blotting; immunocytochemistry.

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?

No 

Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
No
BSC LABORATORY PROJECT 1.7
Academic Supervisor: Dr Isabelle Leclerc (i.leclerc@imperial.ac.uk) 
Project Title: Exploration of sorcin therapeutic potential against lipoglucotoxicity in pancreatic β cells

Background to Project: Type 2 diabetes affects nearly 5% of the UK population and consumes approximately 10% of the NHS budget, i.e. £25m per day (http://www.diabetes.co.uk/nhs/). The best acknowledged theory to explain the rapid progression of type 2 diabetes involves the increase in obesity which is thought to cause inflammation and insulin resistance through increased circulating free fatty acids 1()
. The pancreatic islets of Langerhans first respond to this challenge by increasing beta cell mass and overproducing insulin 2()
. In a subset of genetically predisposed individuals 3()
, this continual “strain” on the pancreatic beta cell leads to beta cell dysfunction and failure. The common final mechanism leading to beta cell failure and death is the unfolded protein response which triggers endoplasmic reticulum (ER) stress and apoptosis if prolonged 4()
. ER stress occurs following an increase in biosynthetic demand induced by long term hyperglycaemia and elevated circulating free fatty acids. Long term hyperglycaemia is associated with the splicing of XBP-1 (a transcription factor that activates the expression of key ER chaperone genes) and progressive inhibition of insulin mRNA and protein expression 5


( ADDIN EN.CITE )
. Elevation in the free fatty acid palmitate causes ER stress and apoptosis by decreasing ER Ca2+ stores 6()
. Our group has identified new players in pancreatic beta cell biology, with potentially important roles in modulating ER stress, glucolipotoxicity, Ca2+ handling, beta cell proliferation and apoptosis. In particular, We have identified sorcin as a binding partner for ChREBP (Carbohydrate Responsive Element Binding Protein, official name MLXIPL) following a yeast two-hybrid screen in our pancreatic  cell library 7


( ADDIN EN.CITE , 8)
. ChREBP is a transcription factor responsible for converting excess carbohydrate to fatty acids for long-term storage 9


( ADDIN EN.CITE )
. A genome-wide scan study has revealed four SNPs in the MLXIPL gene associated with raised triglyceride levels 10


( ADDIN EN.CITE )
. Wild-type ChREBP may thus permit more efficient food utilization, fat deposition and rapid weight gain at times of food abundance 10


( ADDIN EN.CITE )
.  Indeed, loss of ChREBP in leptin-null ob/ob mice protects against obesity and hyperphagia 11-13


( ADDIN EN.CITE )
. Recently we have shown that, in the excitable pancreatic β cell, in contrast to what has been observed in the hepatocyte 9()
, glucose controls ChREBP nuclear translocation through sorcin binding in a calcium-dependent manner 7


( ADDIN EN.CITE , 8)
. Indeed, at low glucose concentrations, ChREBP is sequestered in the cytosol by sorcin binding. Upon stimulation with glucose and activation of calcium influx, or calcium release from intracellular stores, ChREBP rapidly translocates to the nucleus.  In sorcin-silenced cells, ChREBP is constitutively present in the nucleus, whereas in sorcin-overexpressing cells, ChREBP is located mainly in the cytosol, and both glucose and calcium are ineffective in stimulating further nuclear shuttling of ChREBP.

Hypothesis Student will Investigate: To test the capacity of sorcin to protect against lipotoxicity-induced ER stress and apoptosis, isolated mouse, rat, or human islets of Langerhans will be transduced with viral vectors delivering sorcin cDNA or shRNA and will be cultured in the presence or absence of the FFAs palmitate or oleate (0.5 mM FFA complexed with 0.5% BSA in serum free medium) for 2-5 days. Apoptosis, ER stress, [Ca2+]i and glucose stimulated insulin secretion will be assessed as in 14


( ADDIN EN.CITE , 15)
. 
Techniques Student will Use: 

· Isolation and culture of pancreatic islets of Langerhans;

· Apoptosis assay;

· Analysis by real-time PCR of mRNA expression of ER stress markers;

· Insulin secretion assay
· If time, measurement of intracellular calcium
References: 
1.
Odegaard, J. I. & Chawla, A. (2008) Mechanisms of macrophage activation in obesity-induced insulin resistance, Nat Clin Pract Endocrinol Metab, 4, 619-26.

2.
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4.
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Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?


            No

Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
     Yes
BSC LABORATORY PROJECT 1.8
Academic Supervisor: Dr. Gavin Bewick (g.bewick@imperial.ac.uk) 
Project Title: How do dietary prebiotics protect against β cell damage? 

Background to Project: Both type 1 and long standing type 2 diabetes are characterised by deficits in beta-cell mass. Loss of beta-cells in both types of diabetes implies that normalisation of hyperglycaemia could be achieved by their replacement.  Indeed, normoglycaemia is restored in both types following islet and pancreatic transplantation, but only temporarily. Apart from its transient nature, transplantation suffers from risk of surgical morbidity, adverse effects of chronic immunosuppression, complications intrinsic to the islet transplantation procedure itself and an insufficient supply of transplantable tissue. There is therefore a need for alternative approaches which protect functional beta-cell mass. Dietary interventions offer the most cost effective and patient friendly alternative for the maintenance of beta-cell mass in diabetes. 

Research question: Dietary supplementation with prebiotics has been shown to improve glucose homeostasis and beta-cell mass in streptozotocin treated rats. They have therefore been suggested as a dietary intervention for the treatment and or prevention of diabetes. However, the amount of dietary prebiotic required to improve glucose homeostasis is associated with adverse gastrointestinal symptoms which limit their use as a public health tool. How prebiotics transduce their beneficial effects is unknown. Understanding how prebiotics help to maintain beta cell mass will provide new targets for dietary interventions designed to preserve beta-cell mass. 

Prebiotics and glucose homeostasis: Prebiotics (e.g. inulin and oligofructose) are dietary fibres commonly found in several vegetables and cereals. When supplemented in the diet they improve glucose homeostasis increase satiety and promote weight loss in both animals and humans. Dietary supplementation with oligofructose has also been demonstrated to improve glucose homeostasis and beta cell mass following streptozotocin treatment in rats. This suggests a dietary intervention could be developed to support beta-cell mass. Understanding how prebiotics protect beta-cell mass is a critical step before this can be realised. Prebiotics have been suggested to work via GLP-1 since dietary supplementation stimulates its release and deletion of the GLP-1 receptor prevents prebiotic improvements in glucose tolerance and insulin resistance. How prebiotics stimulate GLP-1 release is not clear. However, it is thought that the production of the short chain fatty acids (SCFA), acetate (C2), propionate (C3) and butyrate (C4), following the fermentation of prebiotics by resident microbiota in the colon, is of critical importance. SCFA‘s are thought to signal via the recently identified G protein-coupled receptor free fatty acid receptor 2 (FFAR2) which is expressed by GLP-1 containing L-cells in the gut. SCFA’s have been demonstrated to stimulate GLP-1 release from primary gut cells and these responses are blunted in cells isolated from FFAR2 knockout mice. Together these data suggest prebiotics may improve glucose tolerance and protect beta-cell mass by increasing colonic production of SCFA’s which activate FFAR2 and subsequently stimulate GLP-1 release. Being an incretin with well-known anti-apoptotic and proliferative capacity, GLP-1 release is the most likely mechanism via which prebiotics protect beta-cell mass. However, given that FFAR2 is located on beta-cells a direct effect of systemically absorbed SCFA’s produced by inulin fermentation in the colon cannot be ruled out. We will determine if the production of SCFA’s, their activation of FFAR2 and the subsequent release of GLP-1 underlie the beneficial effects of prebiotics on beta-cell mass.

Hypothesis Student will Investigate:

FFAR2 is required for prebiotic protection of beta-cell mass.

Techniques Student will Use:

We will determine the role of FFAR2 in the protection of beta-cell mass from injury by prebiotic dietary supplementation. To induce beta-cell death we will use the well-recognised low dose streptozotocin (STZ) model.  We will compare the effect of test versus control diet in FFAR2 knockout mice and wild-type littermates. Test or control diet will be commenced one week before induction of beta-cell death and continued for one month following the first STZ administration. Body weight, food intake and plasma glucose will be monitored three times a week for the duration of the study. Six days following the first STZ administration half of the mice in each group will be killed and portal vein plasma collected for measurement of GLP-1 and other gut hormones which have been demonstrated to protect beta-cell mass i.e. peptide YY (PYY), Cholecystokinin (CCK) and gastrointestinal polypeptide (GIP). Additionally, the pancraeta will be dissected, half of which will be used for measurement of islet hormone content by elisa (insulin, glucagon, GLP-1 and PYY). The remaining half will be fixed and immunostaining used to calculate beta-cell mass (insulin staining) and rate of beta-cell apoptosis (caspase-3 staining). At one month the remaining mice will be given i.p Bromodeoxyuridine (BrDU) 4 hours before being killed and portal vein plasma collected for measurement of gut hormones as described above. Additionally, the pancraeta will be dissected, half of which will be used for measurement of islet hormones as above. The remaining half will be fixed and immunostaining used to calculate beta-cell mass (insulin staining) and rate of beta-cell proliferation (BRDU staining).      

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?




        Yes

Will the student be required to undergo Home Office training?
No

Will the research involve the use of genetically modified tissue?   
Yes

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
No








           
BSC LABORATORY PROJECT 1.9
Academic Supervisor: Dr Tricia Tan (t.tan@imperial.ac.uk), Dr R Ramachandran (r.ramachandran@imperial.ac.uk), Dr M Hancock (Maggie.Hancock@imperial.nhs.uk) 
Project Title: Assessment of utility of single void spot urine metanephrines as a diagnostic marker for phaeochromocytomas
Background to Project: 

Phaeochromocytomas are catecholamine secreting tumours arising from the adrenal medulla. Raised plasma/urinary catecholamine levels are diagnostic. However, catecholamine secretion from these tumours is intermittent and erratic. Therefore repeated measurements (on at least three occasions) of total catecholamine secretion over 24 hours, measured in a 24 hour collection of urine are needed to enable diagnosis.  

Metanephrines are metabolic end products of catecholamines.  The enzyme catechol-O-methyl-transferase within the phaeochromocytoma cells coverts intra-cellular catecholamines to metanephrines at a steady rate, independent of tumour catecholamine secretion. Therefore plasma/urine metanephrine levels are less prone to the fluctuations associated with catecholamine levels. Hence, measurement of plasma/ 24 hour urine metanephrines is now recognised as the most sensitive and specific test for phaeochromocytomas diagnosis. 
Collection of a 24 hour urine sample for metanephrines is inconvenient for the patient and its storage, processing and analysis is cumbersome for laboratory staff. Since metanephrines are secreted by the tumour at a steady rate, it may be possible to accurately diagnose phaeochromocytomas in a single void spot urine sample normalised to creatinine.

The aim of this project is to establish the reference range for metanephrine/creatinine ratio in healthy controls and assess the diagnostic accuracy of single void spot urine metanephrine/creatinine ratio in phaeochromocytomas diagnosis.

The last BSc student supervised by Dr Tan won the Evelyn de Rothschild prize for the best BSc project for the whole BSc year (2011-2012). 

Hypothesis Student will Investigate:

Single void urine metanephrine/creatinine ratio is a sensitive and specific diagnostic marker for phaeochromocytomas.

Techniques Student will Use:

High pressure liquid chromatography for measurement of metanephrines 

Spectrophotometry for measurement of creatinine

Statistical techniques for establishment of reference ranges, evaluating the diagnostic accuracy of a test and method comparison

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)?



            No

Will the research involve the use of genetically modified tissue?   
No

Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?  
        Yes
BSC LABORATORY PROJECT 1.10
Academic Supervisor: Kevin Murphy (k.g.murphy@imperial.ac.uk)

Project Title: The effect of specific amino acids on energy expenditure. 
Background to Project: 

Recent research has highlighted the importance of nutrient sensing in the regulation of food intake and metabolism. High protein diets facilitate weight loss and improve body composition in animal models and in man. These effects appear to be driven by increased satiety and possibly by increased metabolic rate. Such diets are difficult to adhere to, and have thus proved unsuccessful as obesity treatments. However, commandeering the mechanisms by which a high protein diet suppresses food intake may prove more successful. 

Nutrient sensing is critical to the regulation of food intake and metabolism. The gastrointestinal tract responds to the products of macronutrient digestion, e.g. monosaccacharides and fatty acids. The amino acids generated by protein digestion may be similarly sensed to mediate the resulting changes in metabolism.  

We have found that specific amino acids can induce satiety in rodents following oral and intraperitoneal administration. However, it is unknown whether these same amino acids can increase metabolic rate, as does a high protein diet. We intend to measure the effect of specific amino acids on metabolic rate and fuel utilisation in mice. We have access to a comprehensive laboratory animal monitoring system (CLAMS) which can measure oxygen consumption as a proxy of energy expenditure, and locomotor activity to investigate whether any changes observed represent changes in behaviour or in metabolic rate. By measuring oxygen consumption and carbon dioxide production we can also determine the effects of specific amino acids on respiratory exchange ratio (RER). The RER can be used to estimate the respiratory quotient (RQ), an indicator the predominate fuel (carbohydrate or fat) being metabolised. These studies will shed light on the mechanisms by which protein alters metabolic rate in mammals.  Determining the mechanisms by which high protein diets promote weight loss may provide novel targets for anti-obesity drugs.

Hypothesis the Student will Investigate: Administration of specific amino acids can modify oxygen consumption and respiratory exchange ratio in mice.
Techniques Student will Use: Oral gavage, intraperitoneal injection, use of the CLAMS to simultaneously measure oxygen consumption, carbon dioxide production and locomotor activity, 
Will the research involve work done under the Animals Scientific Procedures 1986 Act?

Yes      

Will the student be required to undergo Home Office training?

No










Will the student work in an animal house or work with live animals?
Yes
Will the research involve the use of genetically modified tissue?   
No
Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?           No
BSC LABORATORY PROJECT 1.11
Academic Supervisor: Dr Kevin Murphy (k.g.murphy@imperial.ac.uk)

Project Title: Investigating the role of the ventral tegmental area melanocortin system in appetite
Background to Project:

The dopamine-rich ventral tegmental area (VTA) in the midbrain is an essential part of the brain’s reward system. Systemic hormones and neuroendocrine signals modulate reward pathways to initiate or inhibit feeding. The melanocortin system is essential for normal energy balance. The melanocortin α-MSH is a cleavage product of the pro-hormone pro-opiomelanocortin (POMC) which exerts its anorectic effects primarily via the melanocortin 4 receptors (MC4-R). POMC neurons originate in the hypothalamic arcuate nucleus (ARC) and project to intra- and extra-hypothalamic regions of the brain, including the VTA. However, the role of the melanocortin system in appetite and reward has not previously been investigated. 

Our pilot data strongly suggest that the VTA melanocortin system plays a key role in the physiological regulation of appetite. Microinjection of the melanocortin receptor agonist NDP-MSH into the VTA dramatically suppresses night-time feeding, while injection of agouti related protein (AgRP), an endogenous antagonist of the melanocortin receptors, significantly increases feeding in ad libitum fed rats in the early light phase. These data suggest the VTA melanocortin system physiologically regulates food intake, and may represent a novel target for the design of anti-obesity agents. It is therefore critical to determine whether the VTA melanocortin system is involved in the day to day regulation of appetite and body weight. 

Mice with a loxp-flanked transcriptional blocking sequence that prevents normal endogenous expression of the MC4-R are hyperphagic and obese. The blocking sequence can be removed by the enzyme Cre recombinase to allow normal expression of the MC4-R. Adeno-associated virus (AAV) vector encoding Cre recombinase (AAV-CRE) will be used to delete the transcriptional blocking  sequence and allow expression of the MC4-R specifically in the VTA. 

Hypothesis Student will Investigate: Restoring MC4-R expression in the VTA of mice lacking the MC4-R will attenuate their obesity, demonstrating the physiological importance of the VTA MC4-R in the regulation of food intake.
Techniques Student will Use: Animal handling, assisting with animal surgery, PCR, in situ hybridisation
Will the research involve work done under the Animals (Scientific Procedures 1986 Act)? 



            Yes
Will the student be required to undergo Home Office training?

No

Will the student work in an animal house or work with live animals?
Yes
Will the research involve the use of genetically modified tissue?   
Yes
Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?           No
BSC LABORATORY PROJECT 1.12

Academic Supervisor: R. Dina (r.dina@imperial.ac.uk), L Foroni (l.foroni@imperial.ac.uk) 
Dept of Cellular Pathology, Hammersmith Hospital, Imperial College NHS Trust 

Project Title: Molecular Testing for Mutations to Improve Pre-operative Management of Patients with Thyroid Nodules

Context: Thyroid nodules are common. Only a small minority of them are malignant. Currently, cytology is the standard screening method and as such is highly cost-effective. However, cytology has limitations that are related to:

i) cytology can not reliably differentiate follicular adenoma from follicular carcinoma; ii) some specimens feature some but not all the findings required for a diagnosis of malignancy; iii) 10% of samples are non-diagnostic due to insufficient material

As a result ˜20% of cytology samples are not conclusive. All inadequate FNAs have to be repeated, while all cases indeterminate for malignancy are usually discussed at multidisciplinary meetings to reach a consensus on the patient management

Data accumulated in the last 10-20 years has shown a significant correlation between some molecular alterations and clinicopathological features of thyroid cancer. In particular one of a few mutations along the MAPK pathway (BRAF, RET/PTC, RAS) can be identified on over 70% of all papillary carcinomas. Similarly, although not entirely specific, a few mutations have been associated with Follicular carcinoma (N-RAS, PAX8/PPRg).

Aim of the study: to prospectively evaluate the reliability of molecular diagnosis in the pre-operative management of thyroid nodules by building a strong and reliable in house quantitative PCR-BRAF V600E test on Liquid Based Cytology (LBC) samples and by correlating cytology,histology and follow up findings in patients with uncertain cytology. Our preliminary data suggest that a subset of benign lesions harbour in  <12.5% of the cells a mutation which does not  appear significant on follow up.

Design:  Approximately 1100 cases of thyroid FNA cytology are generated at Imperial College each year with the following distribution 75% are negative (Thy2),9% are inconclusive (Thy3) ,9% are suspicious or positive for malignancy (Thy4-5) and 9% are inadequate. We will test all the Thy3-5 cases and a proportion of the Thy2 cases collected in a period of 3 months and stored for molecular studies. The student will perform PCR-BRAF V600E mutation testing on theLBC (approximately 100 cases) and correlate the results with the final outcome (histology or F/U)

Skills learned: literature review, Thyroid cancer epidemiology, PCR, cyto-histological correlations, statistical  analysis

Ref:  Clin Endocrinol Metab 94: 2092–2098, 2009

Will the research involve work done under the Animals (Scientific Procedures 1986 Act)? 




No
Will the project involve work on human subjects, use of post-operative or post mortem material or access to confidential patient information?           Yes
Clinical Project Outlines 2012/2013
BSC CLINICAL PROJECT 2.1
Academic Supervisor:  Gray Frost (g.frost@imperial.ac.uk) & Anne Dornhorst (a.dornhorst@imperial.ac.uk) 

Project Title: The role of plasma fatty acid profile on insulin sensitivity

Background to Project:

Weight loss and increased physical activity improve insulin sensitivity (Si), and several of the features of the metabolic syndrome, but the evidence of the affect of the type and nature of dietary on Si is less clear.  The RISCK study was the largest dietary intervention study in the UK.  720 volunteers took part and both supervisors were investigators for the RISCK study.  The aim of this study was to understand the effect of dietary fat and carbohydrate quality on insulin sensitivity.  We wish to use the RISCK data to better understand the interplay between dietary fatty acids and insulin sensitivity and beta cell function

Research question or hypothesis student will investigate:

Plasma fatty acid profile affect insulin sensitivity and beta cell function

Rationale for research plan:

Evidence suggests that the circulating fatty acid profile affects insulin sensitivity.  Within the RISCK data set we have detailed data on the level of individual fatty acid profiles, their insulin sensitivity and pancreatic beta cell function together with detailed dietary information. 

The research plan will investigate the interrelationship between diet and insulin sensitivity with a focus on dietary and plasma fatty acids.

Sample and methods (techniques) student will use:

We already have the full database of the RISCK study. 

The student will use the RISCK data set to: 

1. Examine the role of dietary fatty acids on insulin sensitivity and beta cell function

2. Examine the associations between Individual plasma fatty acids and insulin sensitivity and beta cell function

Proposed scheme of analysis:

As the data has already been collected the focus of this study will be to bring together an analytical framework to understand the complex relationship between diet and insulin and glucose homeostasis.

Data will be analysed using validated statistical techniques including multivariate analysis using SPSS statistical software.  Help with the statistical analysis will be available from the supervisors, and the student will also be encouraged to access the Imperial e-leaning module for the On-line Course for Introductory Statistics Using SPSS.
Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.2
Academic Supervisor:

Anne Dornhorst (a.dornhorst@imperial.ac.uk) & Sufyan Hussain (s.hussain@imperial.ac.uk) 
Project Title:

Exploring the link between T lymphocytes and genetic susceptibility to Type 1 Diabetes

Background to Project:

Type 1 diabetes is characterized by an autoimmune destruction of the pancreatic β-cells that is mediated initially by T-cells.  Laboratories around the world are investigating the interaction between susceptibility genotypes and environmental triggers that cause these pathogenic effector T cells to attack the β-cells.  It is hoped that in the future successful treatments for the prevention of type 1 diabetes will arise from a better understanding of these pathogenic effector T cells and the factors that influence them.

The Juvenile Diabetes Research Foundation/ Wellcome Trust Diabetes and Inflammation Laboratory in Cambridge is looking at T lymphocytes and predisposing genotypes for type 1 diabetes. This laboratory is undertaking gene expression and immunological studies among families with type 1 diabetes to correlate susceptibility genotypes with biomarkers and phenotypes.

Studying families with two or more family members with type 1 diabetes who also have a high burden of other autoimmune diseases, such as hypothyroidism, rheumatoid arthritis etc., within the family is proving to be very informative in identifying susceptibility genotypes and biomarkers for type 1 diabetes.  


At Charing Cross Hospital there is a computerised database of a large outpatient population of patients with type 1 diabetes.  Some of these patients have a strong family history of diabetes and other autoimmune diseases and would therefore be suitable for genetic and immunological studies to better understand identifying susceptibility genotypes and biomarkers for type 1 diabetes
Research question or hypothesis student will investigate:
1. How can studying families with two or more family members with type 1 diabetes and other autoimmune diseases help to better understand the pathophysiology of type 1 diabetes.  
Rationale for research plan:
1. Type 1 diabetes is currently a lifelong condition associated with significant morbidly and premature mortality. Understanding the underlying initial immunological processes that cause Type 1 diabetes should enable early-targeted prevention strategies to prevent or modify this disease.

2. The project will involve using the hospital diabetic database to identify suitable patients with type 1 diabetes and a strong family history of type 1 diabetes and other autoimmune diseases.

3. To coordinate taking buccal DNA samples from these patients and their family members, once consent had been taken. Samples will be sent to The Juvenile Diabetes Research Foundation/ Wellcome Trust Diabetes and Inflammation Laboratory in Cambridge that collaborates with The Cambridge BioResource.
4. To describe in detail in these families the age of onset of diabetes and the other autoimmune diseases including basic demographic details. 

5. To undertake a comprehensive literature review on what is known about the interaction between susceptibility genotypes and environmental triggers and their interaction with pathogenic effector T cells in the pathogenesis of Type 1 diabetes.
6. During this project the student will have an opportunity to visit the Cambridge laboratory and to observe how bioinformatics and immunological studies can be applied to type 1 diabetic families and case-control subjects and statistically analysed to better understand the pathophysiology of Type 1 diabetes.

Sample and methods (techniques) student will use:
1. Obtaining buccal DNA samples from patients with type 1 diabetes and a strong family history of type 1 diabetes and other autoimmune diseases.


2. Using the hospital diabetic database to identify suitable patients
Proposed scheme of analysis:

1. This project does not involve the student to undertake any statistical analysis. 

2. However, it would be hoped that they would understand how statistics are used in these studies.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes

BSC CLINICAL PROJECT 2.3

Academic Supervisor: Dr. Channa Jayasena (c.jayasena@imperial.ac.uk), Prof. Waljit S. Dhillo (w.dhillo@imperial.ac.uk) 
Project Title: Investigating the determinants of reproductive hormone secretion following kisspeptin administration in humans

Background to Project: Infertility affects one in 1 in 7 couples, and has devastating consequences. Kisspeptin is a group of hypothalamic hormones, which have recently been identified to play a critical role in human fertility by stimulating endogenous gonadotrophin releasing hormone (GnRH). Patients with inactivating mutations in the kisspeptin signalling pathway are infertile and have pubertal failure. We have recently performed the first clinical studies of kisspeptin administration in humans. We have shown previously that injection of kisspeptin-54 (the most abundant kisspeptin) potently stimulates secretion of the gonadotrophin hormones (luteinising hormone, LH; follicular stimulating hormone, FSH) in healthy men (Dhillo et al. JCEM 2005), healthy women (Dhillo et al. JCEM 2007; Jayasena et al. JCEM 2011) and women with a form of infertility called hypothalamic amenorrhoea (Jayasena et al. JCEM 2009; Jayasena et al. Clin Pharm Ther 2010). Kisspeptin is therefore a potential novel therapy for patients with infertility. However we have observed that individual subjects have differential sensitivity to the effects of kisspeptin-54; the magnitude of LH and FSH secretion following kisspeptin-54 is highly variable between individuals despite administration of identical doses of kisspeptin-54. This suggests that unidentified factors such as age, weight, or baseline sex hormone levels may influence the sensitivity of subjects to kisspeptin-54 injection. 

Research question or hypothesis student will investigate:

Hypothesis: The sensitivity of subjects to kisspeptin-54 is partially determined by coexistent factors known to influence fertility such as age, weight and pre-existing sex hormone levels. 

Rationale for research plan: There is enormous interest in the potential therapeutic application of kisspeptin-54 (Jayasena & Dhillo Endocrinology 2010). However very little is known regarding the key factors which determine the effects of kisspeptin-54 in humans. This audit is highly novel, and would yield important information for researchers and clinicians alike who wish to develop therapies for reproductive disorders based upon kisspeptin-54. Furthermore the results are potentially publishable if the appropriate work was performed. Indeed, our previous four BSc students have worked extremely hard, and their projects have each led to publication in a major journal (see below) and a national presentation.
Jayasena CN, Modi M et al. Associations of serum 25-hydroxyvitamin D with circulating PTH, phosphate and calcium in patients with primary hyperparathyroidism. Clinical Endocrinology 2012; in press
Jayasena CN, Clarke H et al. The effects of long-term GH and IGF-1 exposure on the development of cardiovascular, cerebrovascular and metabolic co-morbidities in treated patients with acromegaly. Clinical Endocrinology 2011 75(2):220-5.

Jayasena CN; Mahmud M et al. Utility of the urine calcium-to-creatinine ratio to diagnose primary hyperparathyroidism in asymptomatic hypercalcaemic patients with vitamin D deficiency. Ann Clin Biochem 2011 48:126-129.
Jayasena CN; Gadhvi KA et al. Day 5 morning serum cortisol predicts hypothalamic-pituitary-adrenal function after transsphenoidal surgery for pituitary tumors. Clin Chem 2009 55:972-977.
Sample and methods (techniques) student will use:

The student would retrospectively examine the paper and electronic database results of all subjects who have been administered kisspeptin-54 previously. This would allow them to construct a database of biochemical and clinical measurements in these subjects. 

Proposed scheme of analysis:

The student will examine previous data of serum LH, FSH and sex steroid levels following kisspeptin-54 administration. The student will then statistically analyse the data, determining whether associations exist between sex hormone responses to kisspeptin-54 and baseline characteristics such as age, weight, or baseline sex hormone levels.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.4

Academic Supervisor: Drs Daniel Morganstein (d.morganstein@imperial.ac.uk) and Kate Newbold
Project Title: Clinical experience with novel tyrosine kinase inhibitors in the treatment of Medullary Thyroid Cancer - does toxicity affect compliance?

Background to Project:

Medullary Thyroid Cancer (MTC) is a rare cancer of the calcitonin secreting C-cells of the thyroid. It can occur sporadically, but around 25% of cases occur as part of Multiple Endocrine Neoplasia type 2, in which patients are also at risk of developing phaeochromocytomas and hyperparathyroidism. Although surgery can be curative, many patients have either locally advanced or metastatic disease at presentation. Despite this patients may survive for many years (10 year survival around 70%), and need lifelong specialised follow up.

Until recently, surgery has been the only therapeutic option for most patients. However there are now a number of tyrosine kinase inhibitors that have shown benefit in clinical trials, the most proposing of which, Vandetanib, is now licensed for the treatment of metastatic medullary thyroid cancer. Despite being administered orally, these drugs can have considerable toxicities, including diarrhoea, skin reactions and cardiac complications.

Although Vandetanib has been shown to cause a regression of disease in many patients, it is not yet known if this will translate into improved survival. It is therefore critical that the potential benefit of Vandetanib treatment is balanced against the risk of side effects.

The main aim of this study is to assess the real world experience of toxicities in patients with medullary thyroid cancer taking Vandetanib and other TKIs.

Research question or hypothesis student will investigate:

What side effects to patients with MTC taking tyrosine kinase inhibitors experience?

What is the frequency of these toxicities and how severe are they?

What proportion of patients require a dose reduction?

What proportion of patients stop treatment due to side effects or toxicity?

Rationale for research plan:

Although clinical trials have identified a number of important side effects and toxicity with Vandetanib, it is important to monitor the experience of patients over longer periods and outside of trials. This study will therefore assess toxicity during treatment in a single centre both inside and outside of clinical trials and define a simple guide to managing these toxicities.

Sample and methods (techniques) student will use:

Database construction

Data extraction from paper and electronic records

Statistical analysis

Proposed scheme of analysis:

All patients with MTC at the Royal Marsden hospital who have been treated with tyrosine kinase inhibitors will be identified from electronic databases.

Electronic and paper health records, including laboratory results will be carefully reviewed to identify all reported toxicities and side effects. These will be systematically recorded in a database using a standardised scoring system to determine severity. 

In addition changes in tumour markers and imaging will be collected to determine response to treatment.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes

BSC CLINICAL PROJECT 2.5

Academic Supervisor: Dr Daniel Morganstein (d.morganstein@imperial.ac.uk) and Kelli Edmiston (kelli.edmiston@chelwest.nhs.uk) 
Project Title: Vitamin  and mineral deficiency in patients undergoing Bariatric Surgery

Background to Project:

Gastric Bypass surgery has emerged as the most effective treatment for severe obesity, and recent data has also supported its use for treating or even preventing Type 2 Diabetes.

However the procedure results in malabsorption,  which can lead to deficiencies in a number of important micronutrients, including vitamins and minerals. Much attention has focused on the impact of Vitamin D deficiency, especially on bone health, but other vitamins, including B12 and folic acid, as well as important minerals such as iron can be deficient after surgery. Many, if not all, patients require lifelong replacement therapy to avoid longer term sequalae of deficiencies, but little data exists of adherence to this treatment. 

Research question or hypothesis student will investigate:

What is the incidence of deficiencies in various vitamins and minerals in patients who have had gastric bypass surgery?

What supplements do patients take after surgery?

Rationale for research plan:

The research plan will answer the flowing questions:

1. What is the prevalence of vitamin and mineral deficiency in obese patients referred for Bariatric Surgery?

2. What is the prevalence of vitamin and mineral deficiency in obese patients after for Bariatric Surgery?

3. What is the frequency of different supplementation after surgery?

4. How many different supplements do patients take after surgery?

Sample and methods (techniques) student will use:

Database analysis

Analysis of clinical records (electronic and paper)

Use of computer records for data collation and analysis

Statistical analysis

Proposed scheme of analysis:

The project will be based around analysis of data recorded in a database of patients referred for weight loss surgery to Chelsea and Westminster Hospital. 

It has been routine clinical practice to measure Vitamin and mineral levels at the time of initial assessment. The database will be analysed to look at the the frequency of deficiency of a number of important vitamins and minerals known to be affected by bypass surgery.

The database will also be used to identify patients who have had gastric bypass surgery and the change in levels of these vitamins will be assessed together with the frequency of post operative deficiency.

The number of treatments each patient is taking will be obtained from the electronic and paper health records.

Will the research involve human subjects, human tissue or access to confidential patient information?
 YES
BSC CLINICAL PROJECT 2.6

Academic Supervisor: 

Ian Godsland (i.godsland@imperial.ac.uk) 
Project Title: 

Metabolically healthy and unhealthy overweight and obesity

Background to Project:

Conventionally, obesity is understood to be associated with a range of metabolic disturbances that predispose towards the development of Type 2 diabetes mellitus and cardiovascular disease. These disturbances include: insulin resistance, hyperinsulinaemia, hyperglycaemia, hypertriglyceridaemia, low HDL cholesterol, hyperuricaemia, hypertension and sub-clinical inflammation. Recently, however, there has been interest in the possibility that there may be a metabolically healthy obese phenotype that is not associated with increased risk of chronic disease.

Research question or hypothesis student will investigate:

Among overweight (body mass index ≥27 kg/m2 and <30 kg/m2) and obese individuals (body mass index ≥30 kg/m2) can distinct metabolic phenotypes be distinguished, either cross-sectionally or with reference to subsequent changes in individual metabolic phenotypes?

Rationale for research plan:

The Heart Disease and Diabetes Risk Indicators in a Screened Cohort (HDDRISC) study is an open cohort study of 1192 white males recruited during the course of a company screening programme. The programme began in 1971 and data collection ended in 2000. During the course of the study, participants underwent a variety of metabolic investigations, including measurements of blood pressure, insulin resistance, and plasma or serum concentrations of insulin, glucose, triglycerides, HDL cholesterol, uric acid and measures of sub-clinical inflammation. Of the 1192 participants, 249 were overweight and 101 were obese at their first visit; 711 had a second visit at which 127 were overweight and 48 obese; and 508 had a third visit at which 85 were overweight and 30 obese.

Sample and methods (techniques) student will use:

Distributions and co-variation in diabetes and cardiovascular disease risk factors in normal weight, overweight and obese individuals will be explored at each visit and between visits. It is hypothesised that subgroups will be identified among overweight and obese individuals in which all risk factors will be comparable to those in normal weight individuals. Since insulin resistance can affect all other risk factors, this will be taken as the primary reference risk factor. Subgroups will then be distinguished according their comparability in risk factor levels with levels in the normal weight group. The research will involve background literature searches to establish what is already known in this area and statistical analysis, using the statistical package STATA, of data held in a validated electronic database. The project will provide a thorough introduction to important aspects of data analysis in medical research.

Proposed scheme of analysis:

1) define reference ranges for each risk factor on the basis of measurements made in the normal weight group.

2) identify ‘normal’ and ‘abnormal’ risk factor levels in overweight and obese groups.

3) characterise each individual in the normal weight, overweight and obese groups according to their pattern of risk factor characteristics.

4) determine whether there is a proportion of individuals in the overweight and obese groups with ‘normal’ risk factor characteristics that is greater than would be expected by chance.

5) investigate the extent to which ‘normal’ and ‘abnormal’ risk factor characteristics vary at subsequent visits, independent of changes in body mass index. 

Will the research involve human subjects, human tissue or access to confidential patient information?  Yes
BSC CLINICAL PROJECT 2.7

Academic Supervisor:
Dr Kevin Shotliff (Kevin.Shotliff@chelwest.nhs.uk) and Dr Troy Chase

Project Title:
Changes in Depression and Anxiety levels with participation in a Structured Community Obesity   Treatment Programme for Morbid Obesity Patients 

Background to Project:

Obesity is associated with an 8 fold increased cardiovascular risk and 25 fold increased diabetes risk, and this problem is growing. Structured education programmes in obese populations will not achieve weight “normalisation” in most cases, but may bring significant clinical benefit with weight reduction to these cardiovascular risk factors. Central London Community Healthcare (Kensington and Chelsea) has an established Specialist Weight Management Service targeting those with a BMI of ≥ 35 with co-morbidities, or ≥ 40 kg/m2. 

This level 3 intermediate care service includes Dietetic, Psychology and Physiotherapy input. Data is collected at baseline and regularly throughout the 1 year intervention. This project aims to collate and analyse the depression and anxiety quality of life data collected in this programme (e.g. PHQ9, GAD7 and IQWoL questionnaire data) to see whether specific interventions are associated with improved levels of depression and anxiety in particular.

Research question or hypothesis student will investigate:

The ‘null hypothesis’ is that our intervention has no effect on the individuals level of depression or anxiety. 
Rationale for research plan:

Different methods of delivering obesity care and intervention are available throughout the UK. We have dedicated dietetic, physiotherapy and psychology input in variable amounts structured to individual need and assess levels of depression and anxiety along with quality of life questionnaires as part of the regular assessments of these people. Preliminary data suggests an improvement in anxiety and depression scoring in people in the programme but we wished to see whether this is linked with specific inputs and intervention or not.

Sample and methods (techniques) student will use:

Access to patient records and electronic databases. Liaison with other healthcare teams as required.

Proposed scheme of analysis:

Collation of current data base looking at baseline and subsequent 3, 6 and 12 month data on patient cohort to date with review of those who did and did not improve their depression, anxiety and quality of life scores during this time Statistical analysis of this data set to determine which interventions and which patient profile gives the better outcome.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.8
Academic Supervisor:
Dr Kevin Shotliff (Kevin.Shotliff@chelwest.nhs.uk), Jane Anderson and Dr Troy Chase

Project Title:
Cost benefit of a Structured Community Obesity Treatment Programme on Morbid Obesity Patients 

Background to Project:

Obesity is associated with an 8 fold increased cardiovascular risk and 25 fold increased diabetes risk, and this problem is growing. Structured education programmes in obese populations will not achieve weight “normalisation” in most cases, but may bring significant clinical benefit with weight reduction, reduced medication / surgery need as well as improvement in cardiovascular risk factors. Central London Community Healthcare (Kensington and Chelsea) has an established Specialist Weight Management Service targeting those with a BMI of ≥ 35 with co-morbidities, or ≥ 40 kg/m2. 

This level 3 intermediate care service includes Dietetic, Psychology and Physiotherapy input. Data is collected at baseline and regularly throughout the 1 year intervention. This project aims to collate and analyse the costs and potential savings / benefits of this service.

Research question or hypothesis student will investigate:

The ‘null hypothesis’ is that intervention has no effect on weight, anthropometrics and other cardiovascular risk factors and so has no associated saving in the intermediate or long term.

Rationale for research plan:

Different methods of delivering obesity care and intervention are available throughout the UK. We wish to evaluate the cost effectiveness of this unique level 3 community based service.

Sample and methods (techniques) student will use:

Access to patient records and electronic databases. Liaison with other healthcare teams as required.

Proposed scheme of analysis:

Collation of current data base looking at baseline and subsequent 3, 6 and 12 month data on patient cohort to date with review of those reducing medication (e.g. diabetes, hypertension and lipid lowering), no longer meeting bariatric surgery criteria and the cost of the service to achieve this. Statistical analysis of this data set.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.9

Academic Supervisor:
Dr Kevin Shotliff (Kevin.Shotliff@chelwest.nhs.uk), Jane Anderson and Dr Troy  Chase

Project Title:
Changes in Physical Activity from a Structured Community Obesity   Treatment Programme for Morbid Obesity Patients 

Background to Project:

Obesity is associated with an 8 fold increased cardiovascular risk and 25 fold increased diabetes risk, and this problem is growing. Structured education programmes in obese populations will not achieve weight “normalisation” in most cases, but may bring significant clinical benefit with weight reduction to these cardiovascular risk factors. Central London Community Healthcare (Kensington and Chelsea) has an established Specialist Weight Management Service targeting those with a BMI of ≥ 35 with co-morbidities, or ≥ 40 kg/m2. 

This level 3 intermediate care service includes Dietetic, Psychology and Physiotherapy input. Data is collected at baseline and regularly throughout the 1 year intervention. This project aims to collate and analyse the physical activity data (e.g. 6 meter walk test, 2-minute sit to stand, 2-minute step test and timed up and go tests) and see whether specific interventions are associated with improved levels of physical activity.

Research question or hypothesis student will investigate:

The ‘null hypothesis’ is that our intervention has no effect on the individuals level of physical activity. 
Rationale for research plan:

Different methods of delivering obesity care and intervention are available throughout the UK. We have dedicated dietetic, physiotherapy and psychology input in variable amounts structured to individual need and assess levels of physical activity as part of the regular assessments of these people. Structured physiotherapy input resulting in improved levels of activity if occurring can be measured and should be associated with a better weight loss outcome.

Sample and methods (techniques) student will use:

Access to patient records and electronic databases. Liaison with other healthcare teams as required.

Proposed scheme of analysis:

Collation of current data base looking at baseline and subsequent 3, 6 and 12 month data on patient cohort to date with review of those who did and did not improve their physical activity during this time Statistical analysis of this data set to determine which interventions and which patient profile gives the better outcome.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.10

Academic Supervisor:
Dr Kevin Shotliff (Kevin.Shotliff@chelwest.nhs.uk) and Dr Khin Gyi

Project Title:
Cystic Fibrosis Related Diabetes and microvasular complication rate (in particular Diabetic Retinopathy)

Background to Project:

With the advent of better therapies to treat Cystic Fibrosis(CF) there is a greater life expectancy and with the high prevalence of diabetes in those with CF (CFRD – Cystic Fibrosis Related Diabetes Mellitus) a greater potential for individuals to develop the complications of diabetes in particular microvascular complications such as diabetic retinopathy. The Cystic Fibrosis Diabetes Clinic run at the Royal Brompton Hospital with Dr Nicola Bridges, Dr Khin Gyi and Dr Kevin Shotliff is the largest in Europe. There is an active data base on these patients including details of their CF (Genotye, lung function, pancreatic insufficiency as well as standard diabetic data), and of their diabetes related complications. Previous studies in the literature tend to be on small numbers.

Research question or hypothesis student will investigate:

The ‘null hypothesis’ is that diabetic microvascular complications / disease (such as diabetic retinopathy and neuropathy) are not common in CFRD patient and there is no effect from poor lung function, duration of DM or poor glycaemic control

Rationale for research plan:

Previous studies give variable levels of microvascular disease (such as retinopathy) but are on small numbers of patients and a more detailed review look at features such as the of the level of diabetic eye disease (using National Screening Committee Grading Classification) for the different subgroups of those with CF may suggest particular high risk groups we need to evaluate more carefully.

Sample and methods (techniques) student will use:

Access to patient records and electronic databases. Liaison with other healthcare teams as required.

Proposed scheme of analysis:

Collation of baseline and statistical analysis of this data set.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.11

Academic Supervisor: Dr. Tony Goldstone (tony.goldstone@imperial.ac.uk) 
Senior Clinician Scientist and Consultant Endocrinologist, Metabolic and Molecular Imaging Group, MRC Clinical Sciences Centre, Hammersmith Hospital

Project Title: Clinical Audit of the Predictors for a False Positive Diagnosis of ACTH and GH Deficiency using the Glucagon Test in Patients after Traumatic Brain Injury

Background to Project:

Traumatic brain injury (TBI) is a major cause of long-term disability, often the result of cognitive and neuropsychiatric impairments rather than physical disability. Recently the importance of neuroendocrine dysfunction after TBI in contributing to symptoms has been highlighted. It has been reported that 15-50% of TBI patients have hypothalamic-pituitary dysfunction, with severe growth hormone (GH) deficiency seen in around 10-20%, and partial GHD in a similar number (Bondanelli et al. J Neurotrauma 21:685-696, 2004; Schneider et al. JAMA 298:1429-1438, 2007; Behan et al JNNP 79:753-759, 2008). However recent reviews have suggested that the prevalence of hypopituitarism in TBI may depend heavily on the specific diagnostic test being used and/or its actual protocol (Kokshoorn et al. Eur J Endocrinol 162:11-18. 2010) with the true prevalence being <10% (Kokshoorn NE et al. Eur J Endocrinol 165:225-31, 2011).

We have recently established a specialist TBI clinic at Charing Cross Hospital. In addition to cognitive assessment by a Neurologist, all patients are being screened for pituitary dysfunction using a combination of basal blood tests and dynamic stimulation tests. We have found that our first line dynamic test for diagnosis of GH and ACTH deficiency, the glucagon stimulation test (GST), has a high false positive rate in patients after TBI. i.e. the GST has a poor specificity. We do not know why this is the case or what are the predictors of a false positive diagnosis of pituitary hormone deficiency using the GST?

We have performed an initial audit of 190 patients seen in the TBI clinic by Sept 2012. Of these 151 patients had a glucagon stimulation test (GST). Where clinically appropriate, patients failing the GST had a GHRH-Arginine test for confirmation of GH deficiency (Colao A et al. J Clin Endo Metab 94:4414-22, 2009), and a Metyrapone Stimulation Test (MST) for confirmation of ACTH deficiency (Jaimini CJ et al. Clin Endocrinology in press). 

36/151 had a GST peak cortisol <350 nmol/L (suggesting ACTH deficiency in 23.8%), but only 1/26 (3.8%) of these had confirmation of ACTH deficiency using the MST. 39/151 had a GST peak GH <3 µg/L (suggesting severe GH deficiency in 25.8%) and 63/151 peak GH <5 µg/L (partial/severe GH deficiency in 41.7%), but only 7/36 (19.4%) of these had GH deficiency confirmed using the GHRH-Arginine test. 

Therefore the GST has a high false positive rate in diagnosing both GH and ACTH deficiency in patients after TBI. Caution must be made not to over-diagnose GH and ACTH deficiency after TBI by relying on a GST alone and second line confirmatory tests must be performed for both axes. Understanding the factors associated with a false positive GST result would aid clinical interpretation and the avoidance of unnecessary clinical investigations to diagnose pituitary dysfunction after TBI.

Research question or hypothesis student will investigate:

What factors are associated with a false positive diagnosis of GH and ACTH deficiency using a GST in patients after TBI?

Possible factors leading to a false positive diagnosis of ACTH or GH deficiency using the GST are hypothesised to be: age, obesity, insulin resistance, diabetes mellitus, concomitant medications, magnitude of changes in plasma glucose or induction of symptoms after glucagon administration, low cortisol binding globulin levels.
Rationale for research plan:

Comparison of patient characteristics and GST and other endocrine test results between patients who passed the GST (assumed ‘true’ negative) and those who failed the GST but passed second line dynamic test (‘false’ positive).

The GST is thought to stimulate GH and ACTH release through a number of possible mechanisms: (i) direct effect on hypothalamus-pituitary axis; (ii) induction of nausea and hence a stress response (in which case false positive GH and cortisol responses might be expected to coincide); (iii) increasing plasma glucose levels with the subsequent fall in glucose stimulating GH and ACTH release.

This analysis will be done separately for both ACTH and GH deficiency

Sample and methods (techniques) student will use:

Clinical audit of TBI patient clinic letters and clinical endocrine investigation results.

Entry of data into established clinical database 

To date 244 patients have had a GST, and 46 have had a MST with around ¾ of the results already entered into the database.

Student t-test, Mann-Whitney Rank Sum Test or chi-squared test to compare between groups

Proposed scheme of analysis:

Statistical analysis of demographic, hormonal and metabolic differences between groups who pass glucagon test vs. group who fail glucagon test but pass second line test for ACTH deficiency (MST) or GH deficiency (GHRH-Arginine test).

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.12

Academic Supervisor: Dr. Anne Dornhorst (Medicine) (a.dornhorst@imperial.ac.uk) & Dr. Bryony Jones (Obstetric) (bryony.jones@imperial.nhs.uk) 

Project Title: Identifying Type 1 diabetic patients at risk of severe hypoglycaemia in   pregnancy
Background to Project:

Maternal diabetes affects pregnancy outcomes. Both congenital malformations and stillbirth are increased in women with diabetes and these risks increase with increasing levels of maternal hyperglycaemia.  Therefore women with diabetes are encouraged to maintain near normal levels of blood glucose throughout pregnancy.  For women with Type 1 diabetes this is extremely challenging as the risks of hypoglycaemia during pregnancy is high.  Large studies have shown that over half of all women with Type 1 diabetes have recurrent episodes of hypoglycaemia in pregnancies, with 20% of women having at least one severe episode requiring external assistance. This may cause serious harm to the pregnancy. There are several physiological changes in pregnancy that increase the risk of severe hypoglycaemia including an attenuated hypothalamic-pituitary-adrenal response to hypoglycaemia and decreased hypoglycaemic awareness.  This clinical study will assess the ability of validated hypoglycaemic questionnaires and newer technologies, such as continuous glucose monitoring sensors, to identify pregnant patients with Type 1 diabetes who are at most risk of developing severe hypoglycaemia in pregnancy. Early identification will allow interventions to help limit the risk. This study will build on work from previous projects. It is anticipated that successful completion will lead to a presentation at a professional conference and possibly publication. 
Research question or hypothesis student will investigate:

Can women with Type 1 diabetes most at risk of severe hypoglycaemia in pregnancy be identified using either hypoglycaemia awareness questionnaire or continuous glucose monitoring sensors?
Rationale for research plan:

The study will exam routinely collected data from 5 day continuous glucose monitors (CGM), blood glucose diaries and results of hypoglycaemia awareness questionnaires in pregnant women with Type 1 diabetes. The CGM readings and blood glucose diaries will be used to quantify the level of hypoglycaemia and the severity of these hypoglycaemic episodes. This will be analysed with results from the questionnaires to determine whether the questionnaires can identify women at risk of severe hypoglycaemia.

Sample and methods (techniques) student will use:

Women with Type 1 diabetes attending Queen Charlottes Antenatal Diabetic Clinic (ANC) will be studied.
The student will attend the weekly Queen Charlottes Diabetic ANC and working closely with the clinical obstetric and diabetes teams.  
1. The student will help in data collection from questionnaires and patient records. 

2. The student will analyse data from continuous glucose-monitoring, blood glucose diaries and questionnaires. Continuous glucose-monitoring is becoming widely used to assess glucose control in diabetes. The student will gain experience in interpreting and analysing results from these devices.

3. The student will design a database to extract and analyse relevant information. 
Proposed scheme of analysis:

All data will be analysed using validated statistical techniques.  

Help with the statistical analysis of the CGM data will be available from the supervisors, and the student will also be encouraged to access the Imperial e-leaning module for the On-line Course for Introductory Statistics Using SPSS.
Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
BSC CLINICAL PROJECT 2.13
Academic Supervisor: Dr R Ramachandran (r.ramachandran@imperial.ac.uk), Dr Sarah Darch (s.darch99@imperial.ac.uk), Dr Kevin Murphy (k.g.murphy@imperial.ac.uk)

Project Title:  CART expression in normal adrenal medullary chromaffin cells
Background to Project: 

Phaeochromocytomas are divided into two distinct populations, depending on their capacity to synthesise, store and secrete adrenaline or noradrenaline. Increased secretion of adrenaline and noradrenaline is detectable by measuring high levels of these catecholamines in the urine and plasma of patients with phaeochromocytomas. 

Cocaine and amphetamine regulated transcript (CART) is an exciting new neuroendocrine tumour marker. We have shown that it is a prognostic marker for phaeochromocytomas, with more aggressive predominantly noradrenaline malignant tumours presenting with higher circulating levels of plasma CART.

Our preliminary immunohistochemical studies show that CART expression within the normal adrenal medulla is patchy. It is not known if the cells expressing CART are adrenaline expressing or noradrenaline expressing chromaffin cells.  

Research question student will investigate:

Is CART expression within the adrenal medulla restricted to a single type of chromaffin cells population?

Rationale for research plan: 

Plasma CART levels are increased in patients with phaeochromocytomas, particularly in those patients with predominantly noradrenaline secreting malignant aggressive tumours. The peptide CART expressed in both the normal adrenal medulla and tumour tissues. However, the expression within the normal medulla is patchy with some cells expressing the peptide and others not. The aim of this project is to investigate if CART expression within the medulla is dependent on the chromaffin cell type (adrenaline secreting versus noradrenaline secreting chromaffin cells). 

Sample and methods (techniques) student will use:

The student will study CART expression in the normal adrenal medullary cells by using immunohistochemical techniques. Sections of the adrenal medulla will be dual stained with CART and the enzyme PNMT (Phenylethanolamine N-methyltransferase) which is used as a specific marker for adrenaline secreting chromaffin cells.
Proposed scheme of analysis:

The student will carry out an analysis to determine the percentage of cells expressing only CART, CART and PNMT and only PNMT using both conventional immunohistochemical techniques and electron microscopy.

Will the research involve human subjects, human tissue or access to confidential patient information?
Yes
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