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Introduction: 

MicroRNAs are the “biology’s Big Bang” and this is the seventh annual focused theme 

conference igniting the spirit of microRNomics in order to catch the emerging microRNA revolution. We 

hope that the emerging microRNA field will be followed in the same path of RNA interference to bring an 

impact in the scientific and commercial enterprise for the development of new diagnostics, and 

therapeutics for several human diseases. Therefore, GeneExpression Systems identified a ‘market-

niche’ to organize this cutting-edge technology meeting every year in order to educate and keep 

attendees updated on the emerging developments. This sense of collaboration was prominent at the 

Seventh International ‘MicroRNAs Europe- 2012 Meeting’ held by GeneExpression Systems in 

Cambridge in November which recognized the promise of microRNAs and profiled key advancements in 

various areas of microRNAs research. The two-day intensive single-track meeting was arranged in six 

scientific sessions. The meeting brought together renowned international scientists from high caliber 

academic institutions, contributing seminars and posters displaying the latest topics in microRNAs 

research. There were about 100 participants around the world attended this focus theme conference.  

 

MicroRNAs (miRNAs) are a novel class of endogenous, non-coding, single-stranded RNAs that 

regulate gene expression post-transcriptionally by base pairing to a complementary sequence in their 

specific target mRNAs. It is estimated that about 30% of all human genes may be regulated by miRNAs 

and to date about 1,700 human microRNAs have been identified and characterized. The potential of 

microRNA research is seemingly unlimited. With this tool scientists and clinicians are able to focus not 

just on finding better treatments but also on finding cures for many of the diseases ailing the world 

today, including viral, cancer, cardiovascular, neurodegenerative, inflammatory, and metabolic diseases. 

Modern biomedical science is finally bringing together the intellectual forces of international academic 

researchers, industry scientists, and clinicians. Such collaborations are of high relevance for emerging 

science such as microRNAs research, which hold such great potential for therapeutics and 

understanding of development and diseases. This report covers few representative talks from academia 

and biotech industry those were presented in the meeting. 

 

MicroRNAs in Development & Regulation:  

The conference was inaugurated by Michael Gait (MRC Laboratory of Molecular Biology, 

Cambridge, UK), who summarized the progress made so far in the inhibition of microRNAs by steric 

blocking of anti-miR oligonucleotides of different chemistries such as PNA and LNAs.  Gait’s group has 

studied how a well-known microRNA, miR-122, for which an LNA-containing oligonucleotide is in clinical 

development, which was inhibited rapidly within liver cells by PNA anti-miRs containing few Lys 

residues, in the absence of transfection agents. By use of fluorescent PNA analogues, his group has 

showed that the presence of a free thiol group on Cys-K-PNA-K3 increased the cellular uptake, which 

paralleled the anti-miR activity expression analysis of the microRNA transcriptome of the mdx mouse, a 

model of Duchenne muscular dystrophy. This is a first step towards development of diagnostic markers 

and anti-miRs against novel therapeutic targets.  
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MicroRNAs are essential for development, and for the control of cell proliferation/differentiation in 

various organisms including plants. It is well known that Argonaute 1 (Ago1) is a member of the 

Argonaute/PIWI protein family involved in small RNA-mediated gene regulation. Previous studies have 

demonstrated that Ago1 regulates the fate of germline stem cells. However, the function of Ago1 in other 

aspects of oogenesis is still elusive. Thus, Ji-Long Liu (University of Oxford, Oxford, UK) reported the 

function of Ago1 in developing fly egg chambers, found to be highly enriched in oocytes as well in the 

cytoplasm of follicle cells. His result suggests that Ago1 and its miRNA biogenesis partners play a role in 

oocyte determination and germ line cell division in Drosophila. Argonaute 2 (Ago2) is an established 

component of the microRNA-induced silencing complex. While several functions have been attributed to 

Ago2, how this molecule contributes to cell specific functions has not been established. Matthew Poy 

(Max Delbrueck Center for Molecular Medicine, Berlin, Germany) showed that conditional deletion of 

Ago2 confirmed its role in regulating secretion from the pancreatic beta cell. Loss of this member of the 

Argonaute family resulted in the increase of miR-375 target gene expression suggesting the effects of 

this microRNA are largely mediated by Ago2. Using quantitative mass spectrometry, his group has 

identified release of proteins in response to a glucose stimulus using the murine cell line. Finally he 

proposed a molecular relationship between Ago2 and miR-375 in the pancreatic beta-cell secretome. 

 

To better understand the role of miRNAs in complex processes, it is of strong interest to 

develop enabling technologies to detect/monitor miRNA expression and identify their target genes, in 

vivo. Therefore, Davide De Pietri Tonelli (Italian Institute of Technology Genova, Italy) developed 

fluorescent in situ hybridization, reporter-based approaches and detected miRNA expression in vivo. In 

combination of genome-wide profiling and in vivo validation studies his group has identified several 

novel miRNAs target genes. Fetal growth restriction and fetal overgrowth are associated with altered 

placental growth and development. Insulin-like growth factor is an important regulator of placental 

growth, which exerts its actions by activating receptor tyrosine kinases and coupled-phosphorylation 

cascade events. Since placenta contains high levels of microRNAs, Karen Forbes (University of 

Manchester, Manchester, UK) adopted systems biology approach and confirmed the functions of 

individual microRNAs in regulating both growth factor signaling and placental growth.  

 

MicroRNAs in Biofluids and Quantitation:  

The relative stability of miRNA in a range of biofluid sample types (e.g. plasma, serum, urine, 

saliva, CSF etc.), and the ability of miRNA expression profiles in biofluids to accurately classify different 

disease states have positioned miRNA quantification as a promising new tool for a wide range of 

diagnostic applications. Furthermore, miRNAs have been shown to be actively exported from tissues 

into the circulation with the development of pathology. The recent discovery that microRNAs are present 

in the circulation sparked interest in their use as potential biomarkers. Thus, circulating microRNAs have 

attracted major interest as biomarkers for several diseases including cardiovascular disease.  



Conventional plasma preparations shown to contain substantial number of platelets, leukocytes 

and endothelial cell-derived microparticles. Therefore, to analyse the widest spectrum of microRNAs, 

Karlheinz Peter’s group (Baker IDI Heart and Diabetes Institute, Victoria, Australia) has adopted Next 

Generation Sequencing and assessed microRNA-profiles of microparticles isolated from human 

umbilical vein endothelial cells.  His results suggest an interesting mechanism for transferring gene-

regulatory function from microparticle-releasing cells to target cells via microparticles circulating in blood. 

In developing circulating miRNA as biomarkers of cardiovascular risk, Anna Zampetaki’s group (King's 

College London School of Medicine, London, UK) explored the association between baseline levels of 

miRNAs in the circulation and the risk of cardiovascular diseases. Plasma samples from type II diabetes 

and the risk of future myocardial infarction patients were analyzed for 754 small non-coding RNAs, and 

a panel of 13 differentially expressed miRNAs those display unique network topology were selected and 

quantified by quantitative PCR. These were further tested for cardiovascular risk prediction in patients as 

well as healthy volunteers.  

 

To facilitate discovery of miRNA-based biomarkers in biofluids, Hazel Pinheiro (Exiqon A/S, 

Vedbaek, Denmark) developed an LNA™-based miRNA PCR platform with unparalleled sensitivity and 

robustness. Using the LNA™ PCR system, she has profiled thousands of biofluid samples. Soroush 

Sharbati (Freie University, Berlin, Germany) developed a novel quantitation method for detecting 

microRNAs, called ‘miR-Q’ that relies on reverse transcription of microRNAs using specific 

oligonucleotides. This 96 well format method extended to study microRNA regulation during human 

macrophage infection with Mycobacteria and Salmonella. 

 

MicroRNAs in Metabolic and Inflammatory Disorders:  

Adipose tissue is an important metabolic organ and has a central role in energy balance and 

glucose homeostasis. A network of transcription factors (TFs), and microRNAs regulates the 

differentiation of fibroblast-like pre-adipocytes to lipid-loaded adipocytes. The key transcription factor in 

mammalian adipogenesis is peroxisome proliferator-activated receptor γ (PPARγ). However, PPARγ up-

regulates hundreds of protein-coding genes during adipogenesis, but no miRNA genes has been 

identified as primary PPARγ-targets. Therefore, Lasse Sinkkonen (University of Luxembourg, 

Luxembourg) carried out systematic genome-wide binding studies and identified tens of putative 

PPARγ-regulated microRNAs. To gain a more comprehensive view of the regulation behind the 

metabolic changes during differentiation of human SGBS adipocytes, his group has integrated metabolic 

modeling of adipogenesis and ChIP-Seq analysis of TFs. To study further, his group has performed a 

detailed analysis of the combinatorial regulation of a key adipogenic enzyme lipoprotein lipase (LPL) by 

multiple miRNAs and TFs. His results suggest that the relief of miRNA-mediated repression of LPL is 

necessary for the normal LPL secretion by mature adipocytes.  

 

Numerous studies have established a link between inflammation and cancer. Esmerina Tili 

(Ohio State University Medical Center, Columbus, USA) has reported that miR-155 and miR-125b are 
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modulated by innate immune signals in mouse macrophages in vivo and in vitro. miR-125b is down-

regulated in B-cell chronic lymphocytic leukemia (B-CLL) and other cancers. She demonstrated that 

miR-125b can potentially target many enzymes involved in cell metabolism and its down-regulation in 

CLL leads to metabolic adaptation of B-CLL cells to a transformed state. She finally concluded that both 

RmiR-155 and miR-125b plays a central role in linking inflammation with cancer. Rebecca Leyland 

(The Babraham Institute  

Cambridge, UK) reported that the microRNA 155 (miR-155) is required in a B-cell intrinsic manner for 

optimal extrafollicular and germinal centres responses. In addition, her work shows that miR-155 is 

critical to sustain both the extrafollicular and GC responses, though is not required for their initial 

differentiation.  

 

MicroRNAs in Neurological Diseases:  

Genome–encoded microRNAs are negative posttranscriptional regulators, contributing to a wide 

variety of biological processes in health and disease. Amyotrophic Lateral Sclerosis (ALS) is a disease 

of the nerve cells in the brain and spinal cord that control voluntary muscle movement. ALS-causing 

mutations, recently discovered in genes encoding for RNA–binding proteins, suggest that dysregulation 

of RNA–related processes is fundamental in ALS pathogenesis. Thus, Eran Hornstein (Weizmann 

Institute of Science 

Rehovot, Israel) has tested the causes and consequences of dysregulation in microRNA expression in 

ALS patients. To address the functional consequences for loss of Dicer1 and microRNAs in 

motoneurons, his group has conditionally deleted the Dicer1 gene in mouse spinal motoneurons, in vivo. 

Consistent with the data from human ALS patients, loss of Dicer1 activity in mice resulted in spinal 

motoneuron disease and in denervation–dependent muscle atrophy. These results clearly suggested 

that dysregulated microRNAs provide new mechanistic insight into ALS pathogenesis.  

 

Epilepsy is a serious, chronic neurologic disorder characterized by recurrent spontaneous 

seizures, which affects about 50 million people worldwide. Anti-epileptic drugs typically control seizures 

in two-thirds of patients but probably do not alter the underlying pathophysiology. Since, microRNAs play 

critical role in the pathogenesis of epilepsy. Thus, Eva Jimenez-Mateos (Royal College of Surgeons in 

Ireland, Dublin, Ireland) has explored the role of microRNAs in epilepsy. Expression of miR-134 was 

increased in epileptic mice and in temporal lobe resection specimens obtained after surgery in patients 

with pharmaco-resistant epilepsy. Protein levels of Limk1, a known target of miR-134 and regulator of 

dendritic spines, showed an opposite expression pattern in both experimental models and human 

epileptic brain tissue. Jimenez-Mateos silenced the miR-134 expression in vivo using antagomirs. 

Depletion of miR-134 after status epilepticus reduced the later occurrence of spontaneous seizures by 

92 % and mitigated attendant pathologic features of temporal lobe epilepsy. Her results suugested that 

miR-134 influences seizures and epilepsy development and might be targeted to achieve anticonvulsant 

or anti-epileptogenic effects.  



 

MicroRNAs can affect neuron-glia and/or brain-to-body signaling, modifying cognitive states. 

Given that acetylcholine (ACh) suppresses both anxiety and inflammation, microRNAs can co-modulate 

neuronal and immune functions by silencing multiple and partially overlapping cholinergic target genes. 

Hermona Soreq (The Hebrew University, Jerusalem, Israel) has identified the decline of miR-132 in the 

Alzheimer’s disease brain, which associate with cognitive deterioration and explain the limited decrease 

in AChE in the diseased brain in spite of massive losses of cholinergic neurons. She concluded that 

miR-132 might become disease biomarker and therapeutic target for the neuro-immune interface.  

 

MicroRNAs in Diabetes and Cardiovascular Diseases:                       

The discovery of stable microRNAs in the bloodstream has engendered many studies aiming at 

evaluating their usefulness as disease biomarkers, first for different types of cancer, and then for 

cardiovascular diseases. Cardiac-enriched microRNAs were especially attractive to diagnose acute 

myocardial infarction because of their rapid release from injured cardiomyocytes into the circulation.  

 

Thus, Yvan Devaux (Centre de Recherche Public Santé, Luxembourg) determined the value of 

circulating microRNAs as biomarkers for the diagnosis of acute myocardial infarction. MiR-15b is highly 

expressed in the heart and  consistently upregulated in hypertrophic and failing hearts. To investigate 

the function of miR15b in the heart, Esther Creemers (Academic Medical Center, Amsterdam, The 

Netherlands) has inhibited miR15b using LNA-based antimiRs by intravenous injection in mice models. 

Her results of knockdown of miR-15 in vivo lead to a stronger hypertrophic and fibrotic response, which 

seems to be mediated by miR-15 in the TGF-β pathway. MicroRNA-199b is a direct calcineurin/NFAT 

target gene that increases in expression in mouse and human heart failure. Therefore, Ellen Dirkx 

(Maastricht University, Maastricht, The Netherlands) has demonstrated the in vivo inhibition of miR-199b 

by a specific antagomir normalized Dyrk1a expression, which reduced nuclear NFAT activity and caused 

marked inhibition and even reversal of hypertrophy and fibrosis in mouse models of heart failure. 

Additionally, de Windt has developed high-content functional screening method, analyzed the cardiac 

miRNOME, reported that much microrna profoundly affect cardiac cellular signaling, gene expression, 

disease outcomes and implicated new micRNAs as therapeutic targets in heart failure.  

A primary event in atherogenesis is the infiltration of activated monocytes into the arterial wall. 

Paul Holvoet (Katholieke Universiteit Leuven, Leuven, Belgium) identified interleukin-1 receptor-

associated kinase-3 (IRAK3) as down-regulated key inhibitor of NFκB-mediated inflammation in 

monocytes, adipose and vascular tissue macrophages associated with oxidative stress and insulin 

resistance. Holvoet’s group has identified non-coding microRNAs regulating this pathway in monocytes 

and in adipose tissue during obesity and vascular tissue during atherogenesis.  Diabetes mellitus is a 

complex metabolic disease resulting in altered glucose homeostasis. Both type 1 and type 2 diabetes 

are characterised by the release of amounts of insulin that are inappropriate to regulate blood glucose 

levels. This occurs because of defective insulin secretion from beta cells and/or loss of beta cells by 

apoptosis. Recent studies demonstrated miRNAs as crucial determinants of endothelial cells behavior 
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during angiogenesis process. Diabetes impairs endothelial cell function and post-ischemic reparative 

neovascularization by molecular mechanisms, which are not fully understood. Therefore, Andrea 

Caporali (Bristol Royal Infirmary, Bristol, UK) provided evidence for the miR-503 role in impairment of 

post-ischemic reparative angiogenesis in the setting of diabetes. miR-503 expression is up-regulated 

under anti-angiogenic conditions mimicking diabetes mellitus and ischemia.  Her results suggest that 

miR-503 as a possible therapeutic target in diabetic patients with critical limb ischemia.  

 

MicroRNAs in Cancer Biology: 

Prostate cancer is the most common type of cancer in men and accounted for 36% of all male 

cancer cases in Sweden during 2009. This type of cancer is a heterogeneous disease where some men 

have an aggressive lapse, while others have a slower development. Prostate specific antigen (PSA) has 

been used as a biological marker for this disease, but since the false positive rate for PSA values is very 

high, there is a compelling need for new and improved markers. Using expression studies, Karin 

Klinga-Levan (University of Skovde, Skövde, Sweden) identified a novel microRNA that distinguished 

well between normal and malignant prostate tissues, thus this miRNA could be potentially useful for 

clinical diagnosis of the disease.   Large cell carcinoma (LCC) of the lung is 1 of 4 major histopathologic 

tumor subtypes recognized by current classifications of lung tumors. However, although squamous cell 

carcinoma (SQCC), adenocarcinoma (ADC), and small cell carcinoma (SCLC) are well-defined entities 

with typical morphologic, immunophenotypic, and molecular features. Using an extended panel of 

immunohistochemical markers one can reclassify around 60% of LCC as ADC or SQCC. However, a 

relevant percentage of LCCs escaped convincing immunohistochemical classification. Therefore, 

Michela A. Denti (University of Trento, Mattarello, Italy) employed relative quantification of miR-205 and 

miR-21 for the distinction between ADC and SQCC. Additionally, Denti’s group is developing a miRNA-

based protocol to differentiate neuroendocrine lung cancers from ADC and SQCC, and to sub-classify 

neuroendocrine cancers into carcinoid and SCLC. 

 

Colorectal cancer (CRC) is the second leading cause of cancer death in the Western world. 

Several studies have focused on the identification of molecular aberrations known to occur in the 

colorectal tumours and which are shed to the intestinal lumen. Thus, Begoňa Diosdado (VU University 

Medical Center, Amsterdam, The Netherlands) has determined microRNA (miRNA) expression in 

colorectal adenomas and carcinomas by using next generation sequencing and performed a genome-

wide invasion assay containing 1120 small non-coding RNAs to identify miRNAs involved in CRC 

pathogenesis and which can be used in stool based secondary prevention tests. Using differential 

expression analysis, she down sized to 12 miRNAs those discriminate controls from adenomas with an 

accuracy of 94.5%. Her studies are in progress to use these microRNAs as biomarkers in stool derived 

RNA samples. Alterations in miRNA expression profiles have recently been detected in CRC. The 

binding of miRNAs to mRNA is critical for regulating the mRNA level and protein expression and this 

binding can be affected by single nucleotide polymorphisms (SNPs) occurring in the miRNA target site. 



This modulation may affect the individual susceptibility to cancer. Thus, Barbara Pardini (Human 

Genetics Foundation, Torino, Italy) has investigated the role of variation in miRNA binding sites in 3’ 

UTRs of nucleotide excision repair (NER) genes in association with CRC risk. Her group has screened 

and tested 9 NER SNPs in a population of 1098 CRC cases and 1469 controls from the Czech Republic. 

Pardini’s group has discovered 23 differentially expressed miRNAs in normal and rectal tumor tissues. 

Most importantly, she has identified a novel miR-486-5p, that was previously not described, and 

overexpressed in tumours. This can be developed as a diagnostic marker for CRC.   

 
 
Outstanding Accomplishments: On behalf of the scientific committee Krishnarao Appasani 

(GeneExpression Systems, Inc, USA) honoured Dr. Michael Gait (MRC Laboratory of Molecular 

Biology, Cambridge, UK), the keynote speaker on the first day with “MicroRNAs Innovator Award” for the 

‘Inhibition of microRNAs by PNA and LNA-based oligonucleotides.’ 

 

Final thoughts: MicroRNAs are becoming as ‘master gene switches’ and regulate gene expression. 

Last year most of the presentations were in the fields of cancer biology and cardiology, but this year 

agenda included microRNAs discovery in metabolic and neurological diseases, inflammation and 

immune disorders, was well appreciated by all attendees. The message from the meeting is there are lot 

of issues has to be addressed before we take microRNAs into the clinic to treat human diseases. Most 

of the attendees felt that this was a “unique, coherent, well-organized, target meeting for learning 

cutting-edge technology and meeting authorities in the microRNAs field. 

 

These opinions are exclusively of the authors and do not reflect those of GeneExpression Systems, Inc. 
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