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Time: 10.05-10.20

The islet miRNome in individuals with and without type 2 diabetes

Jonathan Locke and Lorna Harries

Peninsula College of Medicine and Dentistry, University of Plymouth & Exeter, Exeter
miRNAs are small, single-stranded RNAs that bind to mRNAs by complimentary base pairing, consequently regulating the mRNAs stability and ability to be translated.  miRNAs have been shown to regulate pathways involved in a variety of cellular and physiological processes, with their expression deregulated in various diseases.  An understanding of the individual miRNAs aberrantly expressed in pathological conditions can offer important insights into biological pathways involved in disease and may be of possible diagnostic and therapeutic interest.

We have used TaqMan array technology to profile 667 human miRNAs in pancreatic islet tissue from individuals with and without type 2 diabetes (n=17, 10 controls, 7 with diabetes).  232 miRNAs could be robustly detected in all samples, and after correction for multiple testing, levels of 5 miRNAs (miR-185, miR-210, miR-29c, miR-379 and miR-95) were significantly increased in islets from people with type 2 diabetes compared to controls. Interestingly, increased expression of miR-29c has been reported in a number of other tissues from animal models of type 2 diabetes.  Future work will concentrate on elucidating the consequence of increased miR-29c in pancreatic islets.

We have conducted one of the first expression profiles of human islet tissue from individuals with and without type 2 diabetes and have found several miRNAs that might be involved in the progressive islet dysfunction observed in type 2 diabetes.

10.20-10.35

Analysis of urinary microRNAs in chronic kidney disease
Cristina Beltrami, Donald J Fraser, Timothy Bowen

Institute of Nephrology, Cardiff University, Cardiff 

MicroRNA (miRNAs) are small non-coding RNAs that act as post-trascriptional regulators of a gene expression, with important functions within the cell physiology. miRNAs could be candidate as novel biomarkers in urine, infact they have emerged rapidly as a major new area of biomedical research with relevance to kidney disease. Their expression has been shown to differ between the kidney and other organs as well as between different kidney regions, so they might determine the potential risk of kidney damage, distinguish different types of renal injury and predict the progression of disease. The purpose of our project will be to investigate the analysis of miRNA expression in urine samples as a method for non-invasive diagnostic / prognostic testing for CKD. We investigate the concentration and the purity of miRNAs fraction from urine samples of unaffected individual (control) obtained with 3 different RNA extraction protocols and we evaluated miRNA recovery with 2 different kit quantitative real-time PCR for develop the best protocols for the quantification of individual miRs in urine samples. We studies the stability of miR-16 in 3 control sample over 5 day stored at -80°C, and the day-to-day variation in 4 control sample for 5 day and we monitored the miR-16 expression content of 1 control sample and 1 patient sample over a time course (time at 0, 1, 2, 4, 8, 24, 48,72 h) of room-temperature for tested if microRNAs was stable during all this period of time. We studied the expression of miR-192 in ten patients to determine its potential as a biomarkers for renal disease.
10.35-10.50

The regulation of microRNA-192/194 by Transforming Growth Factor-(1 in Chronic Kidney Disease

Robert Jenkins, John Martin, Aled Phillips, Timothy Bowen, Donald Fraser 

Institute of Nephrology, School of Medicine, Cardiff University, Cardiff

An integral part of chronic kidney disease is epithelial-to-mesenchymal transition (EMT) of proximal tubular epithelial cells (PTC) primarily due to the cytokine transforming growth factor-(1 (TGF-(1).  Previously, we demonstrated in vivo miR-192 expression was decreased in advanced diabetic nephropathy.  In vitro PTC demonstrated a decrease in miR-192 expression in response to TGF-(1 and we linked this mechanistically to the down-regulation of E-cadherin, an important early stage of EMT.  The purpose of the current study was to determine how the expression of miR-192 and its cluster partner miR-194 are regulated in PTC.

RT-qPCR for miR-192/194 showed that both the primary transcript and the mature microRNAs decreased in response to TGF-(1, indicating a level of transcriptional regulation.  Promoter analysis of the 3kb upstream of the miR-192/194 transcription start site by luciferase analysis identified putative promoter activity, which was shown to decrease in response to TGF-(1.  In silico analysis of the promoter identified binding sites for transcription factors, hepatocyte nuclear factor 1 (HNF1) and p53.  Point mutations to these sites significantly decreased promoter activity. Transcription factor binding was demonstrated by EMSA, and specificity confirmed by antibody supershift and mutagenesis.  Furthermore, binding of HNF1 to the promoter was shown to decrease in response to TGF-(1, while p53 expression and binding did not change.  Finally, siRNA knock down of HNF1 reproduced the effect of TGF-(1, with decreased expression of miR-192/194.
These data demonstrate transcriptional control of miR-192/194 by TGF-(1, localise the regulatory elements within the proximal promoter, and identify the transcription factors involved as HNF1 and p53.

10.50-11.05

Knocking out a transcribed, ultra-conserved element suggested to regulate Wt1 in the mouse

Kim Moorwood1, Joanne Stewart-Cox1, Thuluz Meza-Menchaca1, Anne Hancock2, Karim Malik2, Keith Brown2 and Andrew Ward1

1 Centre for Regenerative Medicine, Department of Biology and Biochemistry, University of Bath, UK
2 CLIC Sargeant Research Unit, Department of Pathology and Microbiology, University of Bristol, UK
An ultra-conserved element upstream of the WT1 gene appears to be a  nephrogenic enhancer in zebrafish. This element is transcribed as part of a human antisense transcript (WT1-AS), which is also a candidate regulator of WT1 expression in the kidney. To investigate the physiological role of this element in mammals, we have developed a mouse model in which the element is deleted and Wt1-as expression is disrupted. Surprisingly, neither direct measurements of Wt1 expression at the tissue level nor histological analysis of organs dependent upon Wt1 for normal development have revealed the anticipated role for the element as a major regulator of Wt1. It remains possible that the element has a redundant, or alternative function. However, our study is tantalizing in that we have found subtle defects consistent with deregulation of Wt1. This may indicate that temporal control of specific Wt1 isoforms in sub-populations of cells or specific cell compartments is mediated via the element, but that more sensitive, sophisticated techniques are necessary to elucidate it.

GENOME-WIDE ANALYSIS OF RNA MECHANISMS

11.30-11.45

Differential Allele Expression in the Human Pathogen Candida albicans

Sophie Clarke, Alex Moorhouse, Konrad Paszkiewicz, Mark Ramsdale

Department of Biosciences, University of Exeter, Exeter

Candida albicans is a commensal yeast, that can also exist as a pathogen, causing superficial infections such as thrush, or in the case of immuno-compromised individuals, serious life-threatening systemic candidasis. C. albicans is diploid and most genes have two alleles that support a high frequency of heterozygosity.  RNA-sequencing has been used to map the transcriptome of Candida albicans, with the aim of investigating whether two alleles of the same gene are differentially expressed. cDNA was produced from the RNA of C. albicans grown under optimal growth conditions in the laboratory. Illumina GA2 sequencing was carried out, and reads which could be unambiguously assigned to specific alleles were counted, allowing a normalised level of expression, RPKM (reads per kilobase per million mapped reads) to be calculated for each allele. A total of 243 genes with polymorphic alleles that displayed significantly different levels of expression were found. Analysis of the differentially expressed alleles suggests that they produce distinct proteins, potentially with different phenotypic properties. Future work aims to analyse the individual phenotypic contributions of each allele and decipher how differential allele expression is controlled.    

A greater insight into the mechanisms of gene expression in this pathogen will help to increase the understanding of some of its phenotypic traits such as anti-fungal resistance and phenotypic switching.

GENE-SPECIFIC ANALYSIS OF ALTERNATIVE SPLICING

13.25-13.40

Molecular analysis of ERG splice variants in prostate cancer cell lines and tissues

Rachel Hagen and Michael Ladomery

Department of Applied Sciences, University of the West of England, Bristol

The oncogene ERG is overexpressed in approximately 50% of prostate cancer cases. ERG contains 17 reported exons. To date 9 alternatively spliced transcripts of ERG have been identified in prostate cancer. Alternatively spliced variants of ERG have variable biological activities and specific variants containing the 72bp exon 11 are associated with increased aggressiveness and progression of prostate cancer. Our objective was to determine whether we could reproducibly obtain high quality RNA from archived formalin-fixed, paraffin-embedded (FFPE) prostate tissue sections to further characterise the clinical significance of the differential expression of ERG splice variants in prostate cancer.

We show that mRNA and protein expression of ERG splice variants vary between PC3, VCaP and LnCaP prostate cancer cell lines. We extended our study to analyse ERG splice variant expression in prostate cancer in a small cohort of patients using Formalin-Fixed, Paraffin-Embedded (FFPE) tissue sections using RT-PCR. These results suggest differential expression of ERG splice variants between cancerous and benign prostate tissue. 

Further investigations using a larger cohort of patients with clinical followup will be valuable in determining the clinical significance of these different ERG variants in prostate cancer.
13.40-13.55

Alternative splicing of HER2 in breast cancer

Emma Assam1, Anthony Rhodes1, Lorna Harries2, Michael Ladomery1
1 Faculty of Health and Life Sciences, University of the West of England, Bristol
2 Peninsula College of Medicine and Dentistry, University of Plymouth & Exeter, Exeter

HER2 (ErbB2/neu), a member of the EGFR family of transmembrane receptor tyrosine kinases, is amplified/overexpressed in up to 25% of breast cancers. Its overexpression correlates with decreased survival and increased tumour aggressiveness. Trastuzumab (herceptin) is a humanized monoclonal antibody directed against HER2, given to patients with strong HER2 amplification. However, only a proportion of patients respond well (up to 24%); and even when they do respond well, resistance develops in the first year. The alternative splicing of HER2 has recently been implicated in resistance to therapy. Skipping of HER2 exon 16, which encodes 16 amino-acids in frame in the extracellular domain, results in a more oncogenic variant known as HER2Δ16. Significantly, HER2Δ16 expression is observed in 89% of patients with lymph node positive disease progression and herceptin resistance. 

We have examined the alternative splicing of HER2 in as range of breast cancer cell lines. We detect the HER2Δ16 variant; along with additional alternative splicing events – skipping of exon 13 and a novel variant which we term HER2ΔA in which an alternative 5’ splice site in exon 18 results in a loss of amino-acids in the ATP binding domain. In our ongoing experiments we are examining the expression of HER2 splice isoforms in patient samples and the regulation of its alternative splicing in cell line models.

13.55-14.10
Hyperglycaemia affects alternative splicing of the insulin receptor in DU145 prostate cancer cells 

Jing Wang, Emily Foulstone, Claire Perks, Michael Ladomery and Jeff Holly 
Department of Clinical Science, University of Bristol, Bristol
The insulin-like growth factor (IGF) family plays a well established role in prostate cancer and increasing evidence suggests that insulin may also be involved. Alternative splicing of the insulin receptor (IR) results in two isforms: the full length IR-B and an IR-A isoform that lacks exon 11 and binds IGFII in addition to insulin. IR-A has a 10 fold higher affinity for IGF-II than IR-B, and IGF-II is much more abundant in the body than insulin implying that IR-A may be a physiological receptor for IGF-II.

We compared the abundance of the IR and the ratio of the IR-A:B isoforms in different prostate cancer (CaP) cell lines (DU145, PC3 and LNCap) and assessed in these were altered by glycaemic conditions. Total abundance of the IR was determined using immune-blotting and total levels of mRNA for the IR together with specific assessment of the IR-A, IR-B isoforms were determined using RT-PCR.

Immunoblotting showed that LNCap and PC3 cells had comparable levels of IR that were higher than that found in DU145 cells. In contrast to the PC3 and LNCap cells, with DU145 cells, the total amount of IR and the IR-B isoform increased under hyperglycaemic conditions (25mM). The ratio of IR-B increased approximately from 40% to 70% while total amount of IR increased 1.5 fold.

Hyperglycaemic conditions therefore resulted in a switch in receptor isoforms favouring response to insulin rather than to IGF-II: this may contribute to the altered progression of the prostate cancer in subjects with comprised metabolic status.
14.10-14.25

Cluster-specific regulation of Dscam alternative splicing
Yash Hemani and Matthias Soller

School of Biosciences, University of Birmingham, Birmingham

The pattern recognition receptor Dscam (Down Syndrom Cell Adhesion Molecule) is a key molecule mediating innate immunity and wiring of the nervous system in Drosophila. Intriguingly, massive molecular diversity is generated by alternative splicing in three exon clusters of Dscam, resulting in 19008 isoforms that differ in their extra-cellular domains, important for pathogen recognition and neuronal wiring.

Upon pathogen exposure, the Dscam splicing pattern changes to express isoforms that bind pathogens with higher affinity. 

To elucidate the mechanism involved in the regulation of Dscam alternative splicing we analyzed mutants in RNA regulatory pathways and in the RNA binding protein ELAV due to similar mutant phenotypes in nervous system development. In each of these mutants we observed alterations of Dscam alternative splicing in a cluster specific manner eluding a unique mechanism for any of the analyzed pathways. In ELAV mutants, one of the three clusters of alternatively spliced exons is dramatically miss-regulated. Since no ELAV binding site is present in this cluster, miss-regulation of alternative splicing is mediated by ELAV downstream genes. From the analysis of mutants in ELAV differentially regulated genes we conclude that Dscam alternative splicing is most prominently affected by chromatin remodeling factors, along with RNA binding proteins, DNA binding proteins and small-RNA processing factors. We have now developed heterologous transgenes for expression of Dscam pre-mRNA in Drosophila to further characterize the role of the chromatin state in alternative splicing regulation.

RNA-BINDING PROTEINS AND THEIR REGULATORS
16.00-16.15

Aberrant FMR1 splicing may contribute to the reproductive and ataxia phenotypes associated with premutation carriers

Claire Bennett

Peninsula College of Medicine & Dentistry, University of Plymouth and Exeter, Exeter
FMR1 is an X-chromosome gene that contains a polymorphic CGG expansion. Individuals can carry between 55-200 repeats (premutation) which has been associated with premature ovarian failure (POF) and fragile X tremor and ataxia syndrome (FXTAS). Expansions of ≥200 repeats (full mutation) causes fragile X syndrome. An increase in expansion size from ≥40 repeats results in elevated FMR1 expression and accumulated RNA is thought to exert a toxic gain-of-function effect resulting in the POF/FXTAS phenotypes. FMR1 has 17 exons and can be alternatively spliced with exons 12, 14 and 15 commonly spliced out. It is currently not known whether CGG expansions can influence FMR1 alternative splicing and thus the aim was to investigate this.

RNA and DNA were extracted from the 53 females and 9 males diagnosed with FMR1 premutations with CGG expansions ranging from 20-200. TaqMan® probes spanning exons 12, 14 and 15 were used for comparative 2-ΔΔCT real-time PCR analysis.  The relative expression of each splice variant against total FMR1 levels was determined for each individual. 

The data confirmed previous studies that increasing CGG repeat size is associated with increasing total FMR1 RNA. In addition there was evidence for an increased proportion of the FMR1 transcripts to include exon 12 and exclude exon 14, as CGG repeat number increased. This preliminary investigation suggests that increasing CGG expansions in FMR1 could contribute to the POF/FXTAS phenotypes through a qualitative effect on RNA splicing in addition to the quantitative differences in total transcript levels previously described. 

16.15-16.30
FXR1 is upregulated in vivo during acute and chronic inflammation

Tarnjit Khera

Cellular and Molecular Medicine, University of Bristol, Bristol
TNF is an important pleiotropic cytokine, derived mainly from monocytes/macrophages as well as from T and B-lymphocytes. TNF plays a central role in the acute phase response and in chronic inflammation. Its clinical relevance is established in a wide array of inflammatory autoimmune diseases including uveitis. Control of TNF is exerted at a multitude of levels, including post-transcriptional regulation by RNA-binding proteins; one such protein is FXR1. Previously we have shown that TGFβ1 is involved in the post-transcriptional regulation of TNF by upregulating FXR1 in murine macrophages. In the absence of FXR1, TGFβ1 is not able to suppress LPS stimulated generation of TNF whereas inducing FXR1 by targeting the p38 MAPK pathway of LPS treated cells resulted in a suppression of LPS induced TNF production. Further work has now shown that TGFβ1 can also induce FXR1 in human macrophages, as can IL-10 (another anti-inflammatory cytokine). Also, in vivo work has shown FXR1 to be upregulated in macrophages during both acute and chronic inflammation. 

This is of interest at it suggests a role for FXR1 as a TNF repressor which has implications for enhancing our understanding of the role of mRNA binding proteins in inflammatory disease and the development of new therapies and biomarkers. Although mRNA binding proteins have been studied extensively in vitro and in animal models, relevance in human diseases remains relatively untapped.

16.30-16.45

SRPK1 knock-down changes VEGF splicing towards the non – angiogenic isoform in PC3 prostate cancer cells.

Mavrou A1 , Oltean S1, Lanati S1, Ladomery MR2, Bates DO1

1Microvascular Research Laboratories, School of Physiology and Pharmacology, University of Bristol, Bristol
2Centre for Research in Biomedicine, Faculty of Health and Life Sciences, University of the West of England, Bristol

VEGF mRNA is alternatively spliced to produce two families of isoforms, the pro – angiogenic family and the anti – angiogenic family. Studies in our laboratories have shown that one of the factors that regulate alternative splicing of VEGF and thus change the balance between the pro- and the anti- angiogenic isoforms is SRPK1. This is a protein kinase that phosphorylates the splicing factor SFSR1. 

PC-3 prostate cancer cells were transduced with lentiviral SRPK1 shRNAi (Dharmacon) to obtain a stable knock – down of SRPK1. Real time – qPCR and Western blot were used to assess the target knockdown. A switch in the expression of VEGF165 towards the anti – angiogenic isoform, VEGF165b, was seen in the SRPK1 KD cells compared to the control cells (transfected with non – targeting shRNAi) both in RNA (RT - PCR) and protein level (ELISA and Western Blot). The stable SRPK1 KD and control cell lines were injected in nude mice in order to assess the effect on tumour size, microvascular density, and VEGF expression and splicing.

Preliminary data suggest that SRPK1 is a major regulator of VEGF splicing, favouring the pro – angiogenic isoform, and inhibition of expression of this kinase may reduce tumour-mediated angiogenesis. These results are supported by recent studies in our laboratories using stable SRPK1 KD colon cancer cells. These in vitro and in vivo data suggest the regulation of VEGF splicing (and subsequently tumour angiogenesis) by SRPK1. 

16.45-17.00

SRPK1 inhibition significantly reduces laser-induced choroidal neovascularisation (CNV) and intravitreal neovascularisation (IVNV) in an Oxygen Induced Retinopathy (OIR) model of Retinopathy of Prematurity (ROP) in rats.

Melissa Gammons

Department of Physiology and Pharmacology, University of Bristol, Bristol

Serine rich protein kinase 1 (SRPK1) has been identified as a target in controlling the splicing of vascular endothelial growth factor (VEGF) (Nowak et al., 2010). VEGF, a key regulator of angiogenesis, induces abnormal growth of retinal blood vessels. The VEGF gene is alternatively spliced into two sister families of isoforms, angiogenic VEGFxxx and anti-angiogenic, VEGFxxxb. SRPK1 phosphorylates and induces nuclear localization of alternative splice factor/splice factor 2 (ASF/SF2), a promoter of VEGFxxx splice site selection, thus upregulating pro-angiogenic VEGF production. We investigated whether an inhibitor of SRPK1/2, SRPIN340 (Fukuhara et al., 2006) could alter the splicing of VEGF to promote VEGFxxxb isoforms and inhibit pathological neovascularisation in models of eye disease.

Newborn rat pups were exposed to repeated 24hr cycles of 50% and 10% oxygen (50/10 OIR model). At post-natal day (P) 12 pups were given an intraocular (IO) injection of 10ng/(l SRPIN340 or saline, at P14 pups were transferred to normoxia until P20, when they were killed and retinas flat-mounted. Additionally SRPIN340 was tested in a laser induced CNV model in Norway Brown rats. SRPIN340 significantly reduced the IVNV area of total retina (p>0.05) and significantly reduced CNV area (p<0.05), compared to paired controls. 

These results indicate that targeting SRPK1, which has been shown to switch splicing from pro to anti-angiogenic splice variants of VEGF, has the potential to prevent VEGF mediated pathological blood vessel growth in vivo, whilst maintaining the production of cytoprotective VEGFxxxb isoforms unlike current anti-VEGF therapeutics that target all VEGF isoforms.

