Introduction

· TSE (transmissible spongiform encephalopathies)= prion diseases

· Invariably fatal class of neurodegenerative disorders

· Evidence links disease onset to conformational conversion of PrPc  into PrPSc (an infection structural isoform)

· Little is known about molecular pathways triggered by these agents that lead to damage/ neuron death

· Microarrays have been used to identify genes involved in prion-induced pathogenesis 

· However important to identify the key regulators of the process along with potential genes involved

· Study looks at differential expression of miRNAs regulators

· Studies inactivating dicer enzyme leading to rapid loss of miRNAs and slow degeneration of purkinjie cells

· Suggests miRNAs are integral in maintaining neuronal integrity

· Purkinjie cells are used as a model system to analyze postmitotic, differentiated neurons

· Study claims to present the first comprehensive analysis of miRNA expression in the brain during prion-induced neurodegeneration

· report 15 miRNAs differentially expressed

· used miRNA target prediction programs in combination with miRNA profiling to identify pathways and networks of genes in which miRNA regulation that are potentially important during murine scrapie

Results
De-regulation of miRNA expression during prion disease in mice

· house manufactured miRNA microarray platform to profile the expression of miRNAs

· to determine whether miRNA expression changes during prion disease

· analyzed global expression of mature miRNA in brains of intra-cerebrally inoculated with scrapie strain 22A

· 14 miRNAs differentially expressed

· Some of the differential signal was identified by the use of multiple probes

· qRT-PCR to validate the expression of the 14 miRNAs

· criteria for qRT-PCR= at least 5 of the 6 infected mice shoed a mean fold change of greater than 1.75

· not all 14 miRNA’s differential expression was confirmed by qRT-PCR

· qRT-PCR (TaqMan) more sensitive for low level abundance of miRNAs than the custom in-house microarray

· 157 miRNAs screened using TaqMan

· 114 were present at detectable levels in mouse brain

· 7 new differentially expressed miRNAs
Computational predictions of the putative targets of de-regulated miRNAs

· Single vertebrate miRNA can target hundreds of mRNA transcripts for either translation repression or degradation

· 3 computation computer algorithms used to identify prion-related potential target genes of deregulated miRNAs

· Based on sequence homology of 3’ UTR (where miRNA binds to transcripts)

· Only considered targets predicted by 2 or more of the algorithms

· Number of target genes = 1282

· 753 are annotated in the IPA database (for biological function)

· Gene targets include many thought already thought to play a role in neurodegenerative disorders

· Especially those linked with the accumulation of aggregated proteins

· UPS pathway

· Involved in clearance of aggregate proteins

· Disruption can lead to late onset Parkinson’s and Huntington’s disease

· Over 30 proteins in UPS pathway were identified as potential gene targets of de-regulated miRNAs

· UPS also known to play a role in normal functioning of synapses and defective proteolysis could cause the synaptic dysfunction  observed in prion disease

· IPA also presents 29 miRNA gene targets that show a high probability of interacting with neuronal synapses

Enrichment of Regulatory motifs in miRNA targets

· Promoter regions of miRNA target genes reveals regulatory motifs for a small number of transcription factors

· This suggests that de-regulated miRNA are involved in co-ordinate regulation of networks of functionally related genes

· EGR-1 is a target of two miRNAs identified in this study

· Luciferase assay determined that only one of the miRNAs is a potential regulator of EGR-1. 

Comparative analysis of networks 

· Used IPA to identify linkages between putative targets of de-regulated miRNAs and differentially expressed genes in mouse scrapie

· 12% of genes differentially expressed in mouse scrapie are predicted targets of of de-regulated miRNA

· miRNAs may function indirectly as activators or repressors of expression of genes differentially expressed in mouse scrapie

· largest group of de-regulated genes in RNA from brain from brains affected by prion disease are the inflammatory response genes

· not significantly represented amongst putative targets of the de-regulated miRNAs

· ¼ ? of the targets of deregulated miRNAs are involved in transcription

Discussion

· Goal = comprehensively analyze brain miRNA expression profile during prion induced neurodegeneration

· Found a unique subset of miRNAs that are similarly expressed in different models of TSE suggests a conserved disease-specific pattern 

· Pathways that biological processes in which the miRNAs identified as deregulate participate in is still unknown

· Linking miRNA to its downstream gene target is a major challenge

· Only a few genes have been confirmed as targets for specific miRNAs

· Largest group of de-regulated genes= inflammatory response in prion disease

· Strong inverse correlation between up-regulated miRNA and down regulated genes

· Particularly those involved in synaptic function

· Deregulation of miRNAs seen in prion disease may be a response to accumulation of PrPsc leading to a pathogenic cascade of compensatory alterations of neurotransmitters, protein degradation pathways, signaling pathways 
· Lead to loss of neuronal function
