Ultrastructural investigation of perineuronal nets in tenascin-C deficient mice by super-resolution microscopy
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Perineuronal nets (PNNs) are specialized formations of condensed extracellular matrix (ECM) which surrounds cell bodies and proximal dendrites of different neuronal subpopulations. Their ultrastructure includes ECM constituents spatially organized into polygonal mesh shapes. PNN are primarily involved in the control of central nervous system plasticity and their degradation can reactivate structural plasticity. 
Tenascin-C (TnC) is an ECM glycoprotein which plays a significant morpho-regulatory role during development and tissue remodeling. Our aim was to examine how TnC deficiency affects the changes in hippocampal PNN ultrastructure, after inducing plasticity changes by rearing TnC deficient (TnC-/-) and control wild-type (TnC+/+) mice in enriched environment (EE) for 8 weeks.
PNNs were fluorescently labeled with Wisteria floribunda lectin (WFA) and imaged using 3D Super-resolution Structured Illumination Microscopy (SR-SIM). This technique provided 150 nm resolution in lateral and 300 nm resolution in axial direction, thus enabling quantitative analysis of PNN ultrastructure by collecting topological parameters and WFA staining intensity.
Preliminary results showed more prominent changes in WFA signal intensity than in topological parameters. In the CA1 region of the hippocampus, WFA signal intensity was significantly increased in TnC-/- mice reared in EE as compared to the same genotype reared in standard condition (SC). In addition, the increase in WFA signal intensity was observed in the dentate gyrus of TnC-/- mice compared to TnC+/+ mice, both reared in EE. Interestingly, regarding the ultrastructural organization of PNNs in dentate gyrus, TnC-/- mice reared in SC had more diffuse mesh than TnC+/+mice reared in SC. In the CA2 region, TnC-/- mice reared in SC showed a decrease in WFA signal intensity compared to TnC+/+ mice reared in same conditions.  Finally, no significant differences between genotypes or rearing conditions were found in the CA3 region.

Our preliminary data imply region-specific contribution of TnC in shaping the ultrastructure of PNNs in the hippocampus. 

