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            Abstract
Previous imaging and postmortem studies have reported a lower brain volume and a smaller size and density of neurons in the dorsolateral prefrontal cortex (dlPFC) of subjects with major depressive disorder (MDD)1,2. These findings suggest that synapse number and function are decreased in the dlPFC of patients with MDD. However, there has been no direct evidence reported for synapse loss in MDD, and the gene expression alterations underlying these effects have not been identified. Here we use microarray gene profiling and electron microscopic stereology to reveal lower expression of synaptic-functionâ€“related genes (CALM2, SYN1, RAB3A, RAB4B and TUBB4) in the dlPFC of subjects with MDD and a corresponding lower number of synapses. We also identify a transcriptional repressor, GATA1, expression of which is higher in MDD and that, when expressed in PFC neurons, is sufficient to decrease the expression of synapse-related genes, cause loss of dendritic spines and dendrites, and produce depressive behavior in rat models of depression.
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                    Figure 1: Synaptic-functionâ€“related genes, the number of spine synapses and MAP2 expression are decreased in the dlPFC of subjects with MDD.[image: ]


Figure 2: Identification of GATA1 as a transcriptional repressor of synapse-related genes.[image: ]


Figure 3: GATA1 overexpression in cortical neurons decreases Rab4b expression and reduces dendrite branching.[image: ]


Figure 4: Viral expression of GATA1 in rat PFCs causes depressive behavior.[image: ]
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