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Keynote Speakers 
 
Professor John Greenwood 
Hugh Davson Professor of Biomedical Research 
Head of the Department of Cell Biology 
UCL Institute of Ophthalmology, University College London 
 
Professor John Greenwood obtained his PhD from the Institute of Psychiatry, 
University of London following a study of transport systems at the blood-brain 
barrier (BBB). After a two-year postdoctoral fellowship at King’s College 
London, he was awarded the Renee Hock Fellowship at the UCL Institute of 
Ophthalmology, University College London in 1990 to study the blood-retinal 
barrier in retinal inflammatory disease. In 1993 he was made Senior Lecturer 
at the Institute of Ophthalmology and in 2000 Full Professor.   
In 2001 he was lead applicant on a successful Joint Infrastructure Fund award 
to build a new £9.2 million pound extension to the UCL Institute of 
Ophthalmology (The Henry Wellcome Building for Translational Eye 
Research) that his laboratory occupies. 
Professor Greenwood’s primary areas of research are the role of the blood-
brain and blood-retinal barriers in inflammatory disease, pathogenic vascular 
remodelling of the retinal vasculature and the role of the retinal pigment 
epithelium in retinal disease. 
 
 
Carl Webster, BSc, PhD 
Associate Director, Antibody Discovery and Protein Engineering 
MedImmune Ltd 
 
Carl Webster has a BSc in biochemistry from Bath University and a PhD in 
Molecular Biology from Leicester University. He followed his education with a 
post doc position at Cambridge University on the role of high mobility group 
proteins in gene regulation. 
Carl was recruited to CAT* in 1997 and initially worked in teams using 
antibody phage display libraries for gene discovery and target validation. He 
has worked on a number of projects with CAT’s partners, isolating antibodies 
to therapeutic targets. In 2000 he set up CAT’s antigen expression and 
molecular biology team providing gene cloning, and expression technologies 
for antigens and scFv, and real time PCR to CAT’s drug programmes. He is 
now Associate Director, ADPE for MedImmune, leading teams using protein 
engineering for the development of novel therapeutics and for blood brain 
barrier transport. 
* In 2007 CAT changed its name to MedImmune Ltd 
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Oral Presentations 
 
Investigation into the Molecular Mechanisms Underlying 
Idiopathic Intracranial Hypertension. 
Zerin Alimajstorovic1 

1Open University, Milton Keynes, UK 
 
Objective:  To investigate cerebrospinal fluid (CSF) secretion/drainage rates 
as putative underlying causes of idiopathic intracranial hypertension (IIH). 
Background:  Various causative factors have been postulated as to the 
increasing incidence of IIH, however, none with any convincing 
evidence.  Identifying biomarkers, already found to be elevated in patients 
with IIH, including pro-inflammatory cytokines; chemokine (C-C motif) ligand 2 
(CCL2), interleukin (IL)-17 (IL-17), IL-6, IL-1β, tumour necrosis factor-α (TNF-
α), as well as adipocyte derived hormone leptin and the glucocorticoid 
hydrocortisone has been used to present an insight into the pathogenesis of 
IIH.  
Design/Methods:  An in vivo ventriculo-cisternal perfusion and variable rate 
infusion technique assessed the effects of the elevated mediators on CSF 
volume; CSF secretion rate; and resistance to CSF drainage. 
Results:  Hydrocortisone (2.65 μl/min) and TNF-α (2.58 μl/min) significantly 
increased CSF secretion rate, when compared to controls (1.90μl/min).  The 
volumes of the initial CSF within the cranium following intraperitoneal mediator 
injection, prior to perfusion of the animal with artificial CSF containing the 
mediator, were significantly higher for CCL2 (323.6 μl) and IL-17 (327.0 μl) 
when compared with controls (226.7 μl).   CCL2 (55.6 mmH2O.min/μl) and IL-
17 (52.7 mmH2O.min/μl) significantly increased pressure and resistance to 
CSF drainage when compared with controls (28.76mmH2O.min/μl).   
Conclusions:  An impairment within the CSF drainage mechanisms could be 
postulated due to the significant increase in initial CSF volume; decrease in 
overall CSF secretion and increased resistance to CSF drainage associated 
with CCL2 and IL-17.  The opposing results of CSF secretion/drainage 
suggest an altered compensatory mechanism associated with hydrocortisone, 
TNF-α and IL-6. 
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Understanding the effects of Natalizumab treatment in 
neuromyelitis optica using an in vitro human BBB model 
McQuaid C1, Bradley N1, Jacob A2, Patabendige A1. 
1Institute of Infection & Global Health, University of Liverpool, Liverpool, UK. 
2Neuromyelits Optica Service, The Walton Centre, Liverpool, UK. 
 
Background 
Neuromyelitis optica (NMO) is a relapsing inflammatory, disease of the CNS 
mediated by anti AQP4-IgG that targets the AQP4 protein. Natalizumab (NTZ) 
prevents migration of activated T lymphocytes across the BBB and is effective 
in preventing inflammation in MS. However, for unknown reasons, NTZ 
worsens NMO, precipitating relapses.  
Methods and results 
We explored the effects of NTZ on the BBB using an in vitro human model 
and compared its effect on BBB permeability with Mitoxantrone (MTX, 
reduces the relapse rate in NMO). NTZ treatment increased BBB permeability 
to a greater extent than MTX. Co-treatment with AQP4-IgG caused further 
disruption to the monolayer without altering ZO-1 expression in endothelial 
cells. In astrocytes, GFAP levels were altered, while F-actin levels were 
unchanged. MMP-9 levels were not significantly different between conditions. 
IL-6 levels were higher in astrocytes than in endothelial cells.  
Conclusion 
NTZ significantly increases BBB permeability compared to MTX in the 
presence of AQP4-IgG. Whether this in vitro effect translates to easier access 
of AQP4-IgG to the AQP4 in vivo or predisposes to attacks is uncertain. MMP-
9 levels were not altered by NTZ, but the complex anti-AQP4-IL-6 pathway 
was highlighted by differences in IL-6 levels in astrocyte treatment groups.  
 
 
Systemic inflammation and age-related macular degeneration 
Paul L. Ibbett1, Salome Murinello1, Andrew J. Lotery2, V. Hugh Perry1 and 
Jessica L. Teeling1 

1Centre for Biological Sciences, University of Southampton, Southampton 
General Hospital, Southampton, UK. 
2Clinical Neurosciences, University of Southampton, Southampton General 
Hospital, Southampton, UK. 
 
Age-related macular degeneration (AMD) is the leading cause of blindness in 
the elderly population of the UK. Genetic evidence and mouse models 
demonstrate a clear role for local activation of the complement pathway and 
microglia in AMD pathology. We hypothesise that systemic inflammation also 
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contributes to disease progression by exacerbating ongoing retinal 
inflammation. To test this hypothesis, we characterised retinal inflammation 
induced by systemic Salmonella infection in healthy adult mice and in mice 
that had prior local retinal inflammation induced by immune complexes. 
Salmonella Typhimurium infection in healthy adult mice resulted in blood-
retinal barrier (BRB) activation at 7 days post infection. At 28 days post 
infection, microglial cells are activated, as assessed by increased IL-1β levels, 
and appear to be sensitised to produce more IL-1β in response to subsequent 
lipopolysaccharide challenge. This suggests that microglial cells are ‘primed’ 
to respond in an exaggerated manner to subsequent activation, which may 
contribute to AMD pathogenesis. In mice with prior retinal inflammation, BRB 
activation and retinal inflammation was not worsened after 7 days of 
Salmonella Typhimurium infection, although it is possible that the 
exacerbation of retinal inflammation would only been seen after a longer 
period of infection. 
 
 
Going with the flow – how flow of solutes can influence cells 
in culture 
Abby Keable1 
1University of Southampton, Southampton, UK 
 
Alzheimer’s disease (AD) is the commonest form of dementia and possession 
of the APOE4 genotype is a major risk factor for the development of AD. We 
have demonstrated with increasing age and the possession of APOE4, there 
is a failure of clearance of solutes such as Amyloid-beta (Aβ) from the brain. 
Using a novel Quasi Vivo in vitro system and mouse astrocytes that 
expressed humanised ApoE we aim to test the hypothesis that flow of Aβ over 
astrocytes expressing different forms of ApoE results in morphological 
alterations to the astrocytes expressing ApoE4, compared to those expressing 
ApoE2 or ApoE3. 
Astrocytes were plated on coverslips and loaded into the QV500 chamber. A 
solution of astrocyte growth medium supplemented with 100nM Aβ 1-40 was 
circulated around the system, then immunostained and examined by confocal 
microscopy.  
We have optimised the system for testing the activity of Quasi Vivo. The 
Quasi Vivo system has no significant toxic effect on the growth or viability of 
the cells when cells grown under flow were compared with static controls.  
This study demonstrates that the Quasi Vivo system is a useful tool in 
studying the effects of the flow of Aβ on different types of cerebrovascular 
cells and may be used in future studies to create an in vitro model of 
perivascular clearance systems of the brain. 
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An All-human 3D in vitro model of the blood brain barrier 
(BBB) in nanoparticle delivery and cancer metastasis studies 
Zaynah Maherally, Samah A Jassam, Eugen Barbu, Helen L Fillmore and 
Geoffrey J Pilkington 
Cellular and Molecular Neuro-Oncology Research Group, School of 
Pharmacy and Biomedical Sciences, University of Portsmouth. Portsmouth. 
PO1 2DT. UK 
 
The blood brain barrier (BBB) is a dynamic functional unit consisting of 
endothelial cells, astrocytic endfeet and pericytes embedded in a specialised 
basement membrane consisting of specific extracellular matrix (ECM) 
molecules. Most in vitro studies examine the ability of therapeutics to cross 
the BBB using monolayer cultures and rely on Trans-Endothelial Electrical 
Resistance (TEER) measurement without verification of tight-junction (TJ) 
formation. We are developing a 3-dimensional in vitro model incorporating cell 
types associated with the BBB in vivo as well as basal lamina ECM in order to 
provide a more reliable high throughput in vitro model for brain tumour drug 
discovery and metastasis tumour behavioural studies. Human brain 
endothelial cells (hCMEC/D3), human cortical astrocytes (SC-1800) and 
human brain vascular pericytes (HBVP) were used in mono-, co-, tri- cultures. 
TEER values were measured using cellZscope® and the traditional Electric 
Cell- Substrate Impedance Sensing (ECIS) system. Data show that co- and 
tri- cultures are superior to mono cultures in terms of TEER values. ECM has 
varied and profound effects on TEER values. Representative data from our 
two major BBB projects utilising this 3-D model to test novel therapeutics 
(nanoparticles) and to investigate mechanisms of metastatic cancer infiltration 
into the brain will be presented. 
 
 
Investigating the mechanisms of polymersome transcytosis 
across the blood-brain barrier 
S. Nyberg

1,2
, X. Tian

1,2 
and G. Battaglia

1,2
 

1
Department of Chemistry, University College London, United Kingdom 

2
MRC 

Centre for Molecular Virology, University College London, United Kingdom 
 
Polymersomes are amphiphilic nano-scaled vesicles formed via self-assembly 
in water. Intracellular delivery of a variety of agents has been extensively 
demonstrated using these biocompatible carriers. Previous work in our lab 
has shown that intravenously administered Angiopep-2-conjugated 
polymersomes in mice cross the blood-brain barrier (BBB), resulting in uptake 
by the hippocampus and choroid plexus. We hypothesised receptor-mediated 
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transcytosis to be the mechanism by which polymersomes cross the BBB. 
LRP-1 and polymersome interaction in vitro was confirmed via 
immunocytochemistry, with strong co-localisation seen as early as a few 
minutes after incubation. In an in vitro transwell BBB model, intracellular 
uptake of Angiopep- functionalised polymersomes in endothelial cells was 
rapid and transient, with fluorescence peaking at 30 minutes while becoming 
negligible after 3 hours. Surprisingly, little to no co-localisation was observed 
between polymersomes and different endocytosis pathway markers Rab5, 
Rab7, Rab11 and LAMP1. Furthermore, polymersome transcytosis came to a 
complete halt in the presence of N-ethylmaleimide, known to inhibit part of the 
SNARE complex. In summary, we have demonstrated transcytosis of 
Angiopep- conjugated polymersomes in an in vitro BBB model by receptor-
mediated but non- acidifying pathway, in which SNARE machinery is 
essential. 
 
 

Gold nanoparticles as a therapeutic delivery system into the 
brain 
Radka Gromnicova*, Mehmet Kaya#, Heather Davies*, Ignacio A. Romero*, 
David Male*. 
* Department of Life, Health and Chemical Sciences, The Open University, 
Milton Keynes, UK 
# Istanbul University, Department of Physiology, Istanbul Faculty of Medicine, 
Istanbul, Turkey 
 
The blood-brain barrier prevents penetration of many large molecules thus 
protecting the brain. In order to treat brain disorders it is necessary to deliver 
a therapeutic cargo without disrupting the blood-brain barrier. In our initial 
study, we found that <5 nm gold nanoparticles coated with glucose can enter 
and cross brain endothelium in vitro, showing a potential for delivery of a brain 
therapy. In our current work, we found that the surface coating of the 
nanoparticle is crucial to the nanoparticle transport into the brain. We 
compared the cell uptake of nanoparticles coated with PEG-NH2, PEG-
NH2/insulin, hexapeptide CLPFFD and glucose and found that positively 
charged nanoparticles coated with PEG-NH2 or PEG-NH2/insulin entered the 
brain endothelium in vitro most effectively. We also injected the nanoparticles 
in left carotid of rats and found that nanoparticles coated with PEG-NH2 or 
PEG-NH2/insulin localized in brain in higher amounts than uncharged 
nanoparticles. Moreover, electron microscopy showed that these small 
nanoparticles can penetrate brain parenchyma well away from the blood 
vessels. Therefore, we intend to use small gold nanoparticles with positive 
charge (such as ligand PEG-NH2) as a delivery system of a therapeutic cargo 
into the brain in our consequent studies. 
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Gold nanoparticles coated with PEG-NH2 entered the rat brain cortex within 
minutes of intracarotid injection. 
 
 
In vivo Brain Delivery of Iron Chelators as a Therapy for 
Parkinsons Disease 
Juzaili Azizi1 
1King’s College London, London, UK 
 
 

Poster Presentations 
The development of a drug delivery system using brain 
endothelial-specific aptamers as blood brain barrier transport 
carriers 
Mohammad Daas, Open University 
 
Co-assembly, spatio-temporal control, and morphogenesis of 
a peptide/protein system 
Karla Elizabeth Inostroza Brito, Queen Mary University of London 
 

Flavonoids down-regulate breast cancer resistance protein 
expression and function at the blood-cerebrospinal fluid 
barrier  
Manjit Kaur, University of Aston 
 

2	  microns	  
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The targeted delivery of therapeutics to the brain and wider central nervous 
system (CNS) has been a challenge due to the presence of the blood-brain 
barrier (BBB) and blood-cerebrospinal fluid barrier (BCSFB) and existence of 
a promisoucs network of membrane localised drug efflux transporter proteins 
found at the BBB and BCSFB which significantly impinge upon drug transport 
into the CNS.   
Breast cancer resistance protein (BCRP) is a membrane localised efflux 
transporter found at the BBB and BCSFB and is known to efflux a wide range 
of therapeutic compounds from the brain back into the blood. It’s presence at  
BCSFB has been reported in studies but little is known about approaches that 
can be used to modulate its expression to enhance distribution into the brain 
and CNS.  
Our studies utilised the rat choroid plexus cell lines Z310 as an in vitro BCSFB 
model. We have successfully demonstrated the membrane localisation of 
BCRP in immortalised rat choroid plexus cells (Z310 cells) using confocal 
imaging, PCR and Western blot approaches. Furthermore, Hoechst 33342 
(25µM) accumulation assays confirmed the functionally active BCRP in Z310 
cells in the presence or absence of BCRP modulators. At the BCSFB, we 
demonstrated that flavonoids are able to extensively modulate the expression 
of BCRP (flavone, baiclain and hesperidin has shown 2.7,2.4 and 2.5 fold 
protein increase respectively, whereas naringin, quercetin and silymarin has 
shown 0.1,0.3 and 0.2 fold reduction in BCRP protein) with a concomitant 
change in transport of sulfaslaszine in a transwell-based system. 
 

RNAi Therapy for Fronto-Temporal Dementia and 
Parkinsonism linked to Chromosome 17  
Kavitha Siva, CIBIO 
 

Co-enzyme Q10 replacement strategies to counteract 
mitochondrial dysfunction disease: Q10 analogue 
permeability across the in vitro porcine BBB  
Luke Wainwright, University College London and King’s College London 
 
 
 
 


