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Organization and Plasticity of Cell-
Type–Specific Neuronal Circuits 
Summary 

The nervous system adapts behavior and physiology to life-stage demands. Parental caregiving emerges 

when offspring are expected, and pregnancy increases food intake to support gestation. These examples 

suggest flexible mechanisms that reconfigure deep brain circuits according to internal state, yet how this 

plasticity is implemented remains unclear. We focus on hypothalamic oxytocin neurons, central regulators 

of parental behavior and maternal physiology. We show that life-stage transitions involve sex-specific 

circuit remodeling: in male mice, excitatory input from the lateral hypothalamus to paraventricular oxytocin 

neurons rises at the onset of paternal caregiving, whereas in female mice, excitatory input from the 

preoptic area declines during pregnancy, reducing meal-related activity and enhancing food intake. These 

results challenge the classical view of the hypothalamus as a rigid, hardwired network, instead revealing 

highly dynamic circuits that adapt to physiological state. Extending this framework, we are mapping spinal 

sympathetic pathways that convey hypothalamic outputs to organs. Our data indicate cell type–specific 

connectivity to peripheral targets, enabling organ-selective modulation. Future studies will explore their 

plasticity. Together, these studies aim to elucidate organizational principles and adaptive flexibility in 

circuits linking brain and body. 
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