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Investigation of the subcellular distribution of CB1 cannabinoid receptors with correlated confocal and superresolution STORM microscopy

The operational principles and plasticity of chemical synapses in the brain cannot be understood without a better knowledge on the distribution and quantity of synaptic proteins. The endocannabinoid signalling system plays a key role in the regulation of neurotransmitter release in various different synapse types of the central nervous system. Nonetheless little is known about the regulation of the amount and subcellular distribution of the CB1 cannabinoid receptor which is situated in axon terminals and mediates retrograde synaptic transmission. We choose STochastic Optical Reconstruction Microscopy (STORM) to study the nanoscale distribution of the CB1 receptors, which offers a spatial resolution at an order of magnitude better than achievable with conventional light microscopy. We combined the STORM method with confocal microscopy to obtain superresolution data with cell- and compartment-specific context regarding the molecular distribution of the selected protein. We developed an easy-to-use and flexible software for the evaluation of the different image modalities and for the coordinate-based analysis of STORM data. We performed double anti-CB1 and anti-neuroligin-2 fluorescent immunostaining on perfused mouse hippocampal slices and used correlated confocal and STORM imaging. We determined the location of the synapses with the help of the confocal image of the postsynaptic active zone marker neuroligin-2. We showed that CB1 receptor number correlates with bouton size, and surprisingly, CB1 receptor density was similar in the intrasynaptic and the extrasynaptic zone. We have developed the first software for correlated visualization and analysis of confocal and STORM data and used this tool to show the homogenous distribution of CB1 receptors in inhibitory axon terminals.



