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abstract
The retinal neurovascular unit (rNVU) describes the set of interactions and functional coupling between the neural and vascular component of the retina [1]. rNVU is responsible for the development of the retinal blood barrier (RBB) as well as the maintenance of the homeostasis of the neuroretinal barrier [2]. It has been shown that the dysfunction of the rNVU plays a crucial role in the pathophysiology of diseases, such as diabetic retinopathy and age-related macular degeneration, which are major causes of blindness nowadays [3-5]. In vitro retinal model development has gained momentum due to the inadequacy of animal models in replicating the structure and function of the human retina. Human embryonic and induced pluripotent stem cell(hESC and hiPSC)-derived retinal organoids(ROs) have demonstrated diverse applications, such as investigating human retinogenesis, modeling diseases and drug discovery. While multiple protocols have been established to generate ROs aligning with fundamental principles of forebrain and eye development, these ROs lack vascularization and thus their maturation is impaired [6]. Our work is focused on the generation of human vascularized hESC/hiPSC-derived ROs. We have already generated and extensively characterized endothelial(ECs) and mural(MCs) cells derived from hPSCs. In addition, we have also generated and characterised hESC/hiPSCs-derived Retinal Pigment Epithelium(RPE) and-ROs using a sequential step strategy, mimicking the spatio-temporal development of the retina in vivo. Our plan is to generate an innovative humanized in vitro retinal model (retina-on-a chip,ROC). Specifically, we will develop for the first time in the literature a three-dimensional tissue construct consisting of RPE cells, neural cells(ROs) and vessels, all derived from hPSCs in the relevant anatomical layout within a microfluidic system, in order to develop the main blood-retinal-barrier (BRB) and achieve the dynamic interaction of the different cell types. The final tissue construct will afford an innovative system to study the molecular mechanisms that govern retinal diseases. Specifically, our in vitro retinal NeuroVascular unit (rNVU) serves as a platform to elucidate the pathophysiology of Retinitis Pigmentosa(RP)(an inherited disease causing blindness) using patient-derived hiPSCs with a PRPF31 mutation, known to be responsible for RP development. 

REFERENCES
[1] Metea, M. R., & Newman, E. A. (2007). Signalling within the neurovascular unit in the mammalian retina. Experimental physiology, 92(4), 635–640.



[2] Díaz-Coránguez, M., Ramos, C., & Antonetti, D. A. (2017). The inner blood-retinal barrier: Cellular basis and development. Vision research, 139, 123–137.
[3] Ivanova, E., Alam, N. M., Prusky, G. T., & Sagdullaev, B. T. (2019). Blood-retina barrier failure and vision loss in neuron-specific degeneration. JCI insight, 4(8).
[4] Sinclair, S. H., & Schwartz, S. S. (2019). Diabetic retinopathy–an underdiagnosed and undertreated inflammatory, neuro-vascular complication of diabetes. Frontiers in Endocrinology, 10, 843.
[5] Lin, R., Shen, M.,Pan, D.,Xu, S. Z., Shen, R. J., Shao, Y., ... & Jin, Z. B. (2019). Relationship between cone loss and microvasculature change in retinitis pigmentosa. Investigative Ophthalmology & Visual Science, 60(14), 4520-4531.
[6] Sridhar, A., Hoshino, A., Finkbeiner, C. R., Chitsazan, A., Dai, L., Haugan, A. K., Eschenbacher, K. M., Jackson, D. L., Trapnell, C., Bermingham-McDonogh, O., Glass, I., & Reh, T. A. (2020). Single-Cell Transcriptomic Comparison of Human Fetal Retina, hPSC-Derived Retinal Organoids, and Long-Term Retinal Cultures. Cell reports, 30(5), 1644–1659.e4.
image1.png
1 éth
FORTH
"RETREAT 2024

L




