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[bookmark: _GoBack]Introduction: Transplantation of mesenchymal stem cells (MSCs) is widely used in experimental therapies for tissues damaged by various pathological conditions. The way of systemic infusion is the optimal approach for exogenous cell grafting, however it demands the efficient homing to the area of injury. The presence of VLA-4 protein – the hetero dimer of α4 and β1 integrins on leucocytes surface makes these cells competent to interact with activated endothelial cells and to transfer from blood vessels to brain parenchyma during ischemic insult. We hypothesized that induction of α4-overexpression on mesenchymal stem cells increases their tissue homing ability after intra-arterial transplantation in brain infarcted rats. Material and methods: The naive and mRNA-ITGA4 transfected hBM-MSCs (Lonza) labelled with iron nanoparticles coupled with Rhodamine-B (Molday, BioPAL) were used for the studies. The microfluidic and transwell assays with the surface covered by VCAM-1 were employed to estimate functionality of genetically modified hBM-MSCs in vitro. For in vivo assessment hBM-MSCs were transplanted into the right internal carotid artery of rats with ouabain-induced striatal infarct. Localization of engrafted cells in rat brain was monitored by MRI and confirmed by post-mortem histology. Results: The microfluidic and transwell assays have shown superior adhesive properties of mRNA-ITGA-4 transfected hBM-MSCs. Directly after transplantation naive and modified hBM-MSCs were detectable in the right hemisphere. Interestingly, MRI signal originating from Molday labelled cells was stronger in rats receiving modified hBM-MSCs as compared to naive cell recipients. Three days after transplantation hBM-MSCs migrated from the lumen of brain vessels being visible in perivascular space. Conclusion: Overexpression of α4 protein by mRNA-ITGA4 transfection is feasible. It leads to more effective brain homing of modified hBM-MSCs however, these cells remain in the brain vasculature. It seems that expression of additional molecules might be necessary to engage effective migration of transplanted cells into the brain tissue.
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