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            Abstract
Smith-Lemli-Opitz syndrome (SLOS) is a malformation disorder caused by mutations in DHCR7, which impair the reduction of 7-dehydrocholesterol (7DHC) to cholesterol. SLOS results in cognitive impairment, behavioral abnormalities and nervous system defects, though neither affected cell types nor impaired signaling pathways are fully understood. Whether 7DHC accumulation or cholesterol loss is primarily responsible for disease pathogenesis is also unclear. Using induced pluripotent stem cells (iPSCs) from subjects with SLOS, we identified cellular defects that lead to precocious neuronal specification within SLOS derived neural progenitors. We also demonstrated that 7DHC accumulation, not cholesterol deficiency, is critical for SLOS-associated defects. We further identified downregulation of Wnt/β-catenin signaling as a key initiator of aberrant SLOS iPSC differentiation through the direct inhibitory effects of 7DHC on the formation of an active Wnt receptor complex. Activation of canonical Wnt signaling prevented the neural phenotypes observed in SLOS iPSCs, suggesting that Wnt signaling may be a promising therapeutic target for SLOS.
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                    Figure 1: Generation of iPSCs from subjects with SLOS.[image: ]


Figure 2: SLOS iPSCs exhibit accelerated neural differentiation and loss of pluripotency in cholesterol-deficient conditions.[image: ]


Figure 3: Loss of normal DHCR7 activity induces epithelial-to-mesenchymal transition and neural differentiation of iPSCs through discrete signaling pathways.[image: ]


Figure 4: 7DHC accumulation inhibits binding between canonical Wnt signaling proteins.[image: ]


Figure 5: DHCR7 mutation induces the loss of functional β-catenin and causes human stem cell differentiation.[image: ]


Figure 6: H1:DHCR7Mut ESCs display SLOS biochemical defects, differentiation defects, and loss of β-catenin activity.[image: ]
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