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            Abstract
Deficiency in fragile X mental retardation protein (FMRP) results in fragile X syndrome (FXS), an inherited form of intellectual disability. Despite extensive research, it is unclear how FMRP deficiency contributes to the cognitive deficits in FXS. Fmrp-null mice show reduced adult hippocampal neurogenesis. As Fmrp is also enriched in mature neurons, we investigated the function of Fmrp expression in neural stem and progenitor cells (aNSCs) and its role in adult neurogenesis. Here we show that ablation of Fmrp in aNSCs by inducible gene recombination leads to reduced hippocampal neurogenesis in vitro and in vivo, as well as markedly impairing hippocampus-dependent learning in mice. Conversely, restoration of Fmrp expression specifically in aNSCs rescues these learning deficits in Fmrp-deficient mice. These data suggest that defective adult neurogenesis may contribute to the learning impairment seen in FXS, and these learning deficits can be rectified by delayed restoration of Fmrp specifically in aNSCs.
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                    Figure 1: Fmrp deletion in Nestin-expressing cells resulted in fewer YFP+ cells in the dentate gyrus.[image: ]


Figure 2: Selective deletion of Fmrp in nestin-expressing cells alters cell proliferation and fate specification of aNSCs.[image: ]


Figure 3: Selective deletion of Fmrp in primary aNSCs isolated from adult dentate gyrus results in altered proliferation and differentiation of aNSCs and reduced neurite extension of aNSC-differentiated neurons.[image: ]


Figure 4: Deletion of Fmrp from Nestin-positive aNSCs results in deficits in hippocampus-dependent learning.[image: ]


Figure 5: Restoration of Fmrp in primary aNSCs rescues proliferation and differentiation deficits of Fmrp-deficient aNSCs and neurite extension deficits of aNSC-differentiated neurons.[image: ]


Figure 6: Restoration of Fmrp in Nestin-expressing aNSCs and their progeny rescues hippocampus-dependent learning deficits in Fmrp-deficient mice.[image: ]
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