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Introduction: evolution of the neocortex
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Evolution of primates
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Evolution of the mammalian cortex
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Structure of the mammalian cortex
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Neurons are different in the brain
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Diversity of single cell morphologies in the mouse visual cortex
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Introduction: human neurons
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Pyramidal neurons of human and mouse
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Pyramidal neurons of human and mouse, L2/3
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Human and mouse cortex comparison
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Modeling of single neurons
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Modeling of single neurons
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Modeling the effects of HCN channel (Ih current)
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HCN channel in the CNS
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Molecular signatures of HCN channels
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HCN channel in mouse and humans: immunohistochemistry
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HCN channel expression: RNA sequencing from neuron nucleus
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Electrophysiology of HCN channels
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HCN-channel (Ih current) differences between human and 
mouse neurons
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Subthreshold properties of human and mouse neurons
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Resonant properties of cortical neurons
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Resonant properties of mouse neurons
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Resonant properties of human and mouse neurons
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Resonant properties of human and mouse neurons
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Validation experiments: blockade of the HCN channels
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Validation experiments: blockade of the HCN channels and 
changes in active properties
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Modeling of HCN channels
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Modeling HCN properties of human neurons
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Validation of the HCN model
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Synaptic integration of the human pyramidal cell model
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Synaptic integration of the human pyramidal cell model
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Potential effect of Ih channels on extracellular potential
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Conclusions / take home message

q Human cortical pyramidal cells have the 
substantial amount of Ih current due to 
presence of HCN channel

q Human cortical pyramidal cells have a 
stronger than mouse Ih gradient within L2/3

q HCN channels lead to the preferential 
transfer of theta frequencies from the 
dendrites to soma in human neurons
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Hidden slides
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Subthreshold properties of human and mouse neurons
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Active properties of human pyramidal cells depend on HCN 
channel
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Validation of the conclusions: data from brain tumor patient
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Active properties of pyramidal cells are different in mouse and 
human cells
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Active properties of pyramidal cells are different in mouse and 
human cells in different depths
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