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Introduction Joubert syndrome (JS) is a neurodevelopmental ciliopathy characterized by mid-hindbrain malformation, developmental delay, hypotonia, oculomotor apraxia, and breathing disorders.
Mutations in more than 35 genes encoding ciliary proteins affecting the ciliary function are associated with JS. One of these genes is RPGRIP1L encoding the retinitis pigmentosa GTPase regulator-
interacting protein 1-like (RPGRIP1L) protein. RPGRIP1L is important for the primary cilium to perform various functions, such as embryonic development, neural tube formation, cilium-related sonic
hedgehog signaling, cell proliferation, cell migration, cell differentiation, and apoptosis. To model the implications of the dysfunctional RPGRIP1L in the molecular pathomechanism during brain
development human induced pluripotent stem cells (hiPSCs) were engineered using CRISPR/CAS9 gene editing technology to create homozygous and heterozygous gene-deletion knock-outs (KOs), and a
frameshift mutant of the RPGRIP1L gene [1]. The hiPSCs were differentiated into neuronal stem cells (NSC) followed by neuronal and astroglial progenitor cell (NPC and APC, respectively) induction. We
used flow cytometry and immunocytochemistry to monitor the expression of key markers from the start of neuronal stem cell differentiation until NPC and APC induction. The two main transcription factors
involved in neurogenesis and the development of the central nervous system, Sox1 and Pax6 were downregulated in the homozygous and heterozygous KO cell lines compared to the control. As assessed by
Ki67 staining, the proliferation was only slightly higher in the deletion mutant, suggesting that the RPGRIP1L deficiency does not affect cell proliferation. During the neural induction, the low PAX6 level was
maintained in the full deletion-KO NPCs, whereas the RPGRIP1L+/- showed a two-fold higher expression, which was still lower than that in the WT. The A2B5 marker, expressed mainly by oligodendrocyte
precursors and astroglial progenitor cells showed the lowest expression in the full deletion-KO and the frameshift mutant but was not changed in the heterozygous deletion-KO line. In conclusion, we can
state that by using flow cytometry we could detect subtle quantitative and qualitative differences mirroring the genetic background differences of the modified cell lines [2].
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