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            Abstract
MicroRNAs are small, non-coding RNAs that control the translation of target messenger RNAs, thereby regulating critical aspects of plant and animal development. In the mammalian nervous system, the spatiotemporal control of mRNA translation has an important role in synaptic development and plasticity. Although a number of microRNAs have been isolated from the mammalian brain, neither the specific microRNAs that regulate synapse function nor their target mRNAs have been identified. Here we show that a brain-specific microRNA, miR-134>, is localized to the synapto-dendritic compartment of rat hippocampal neurons and negatively regulates the size of dendritic spinesâ€”postsynaptic sites of excitatory synaptic transmission. This effect is mediated by miR-134 inhibition of the translation of an mRNA encoding a protein kinase, Limk1, that controls spine development. Exposure of neurons to extracellular stimuli such as brain-derived neurotrophic factor relieves miR-134 inhibition of Limk1 translation and in this way may contribute to synaptic development, maturation and/or plasticity.
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                    Figure 1: 
                        miR-134 is specifically expressed in the brain and localized to neuronal dendrites.
                      [image: ]


Figure 2: 
                        miR-134 negatively regulates dendritic spine size in hippocampal neurons.
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Figure 3: 
                        Limk1
                         mRNA is a putative miR-134 target.
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Figure 4: 
                        miR-134 inhibits 
                        Limk1
                         mRNA translation in neurons.
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Figure 5: 
                        Limk1 expression rescues miR-134-mediated reduction in spine size.
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Figure 6: 
                        miR-134 is involved in BDNF-induced 
                        Limk1
                         mRNA translation.
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