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            Abstract
New neurons are continuously integrated into existing neural circuits in adult dentate gyrus of the mammalian brain1,2,3,4. Accumulating evidence indicates that these new neurons are involved in learning and memory5,6,7,8. A substantial fraction of newly born neurons die before they mature9,10 and the survival of new neurons is regulated in an experience-dependent manner5,6,11, raising the possibility that the selective survival or death of new neurons has a direct role in a process of learning and memoryâ€”such as information storageâ€”through the information-specific construction of new circuits. However, a critical assumption of this hypothesis is that the survival or death decision of new neurons is information-specific. Because neurons receive their information primarily through their input synaptic activity, we investigated whether the survival of new neurons is regulated by input activity in a cell-specific manner. Here we developed a retrovirus-mediated, single-cell gene knockout technique in mice and showed that the survival of new neurons is competitively regulated by their own NMDA-type glutamate receptor during a short, critical period soon after neuronal birth. This finding indicates that the survival of new neurons and the resulting formation of new circuits are regulated in an input-dependent, cell-specific manner. Therefore, the circuits formed by new neurons may represent information associated with input activity within a short time window in the critical period. This information-specific addition of new circuits through selective survival or death of new neurons may be a unique attribute of new neurons that enables them to play a critical role in learning and memory.
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                    Figure 1: 
                        Information-specific formation of new circuits by selective survival/death of new neurons: a hypothesis.
                      [image: ]


Figure 2: 
                        Retrovirus-mediated gene knockout technique.
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Figure 3: 
                        The absence of functional NMDAR reduces the survival rate of new neurons.
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Figure 4: 
                        Blockade of NMDAR in surrounding neurons increases the survival of NR1KO new neurons.
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        Editorial Summary
Well connected
New neurons are continuously added to the adult brain but how this affects brain function is unclear. By developing a new single-cell gene knock-out technique, Tashiro et al. show that new neurons are selected for survival depending on their synaptic input. This provides a possible mechanism for the building of new yet consistent neuronal circuits during learning and memory. In the image above, new neurons in adult dentate gyrus are visualized by retrovirus-mediated expression of green fluorescence protein. The dentate granule and CA3 pyramidal cell layers were visualized by immunostaining for NeuN.
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