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Aquaporins (AQPs) are a family of 

membrane proteins specializing in rapid water 

transport across biological membranes. Whether 

these water channels can also conduct gas 

molecules has remained a long-standing 

question. Using molecular dynamics simulations, 

we studied the permeability of human AQP1 to 

two types of gas molecules, O2 and CO2. The 

central (tetrameric) pore of AQP1 was identified 

as a pathway for both gas molecules to cross the 

membrane. Molecular dynamics simulations 

were also used to explore the gating mechanism 

of a plant aquaporin. In a 15 ns simulation, the 

spinach aquaporin SoPIP2;1 was found to switch from a closed state to an open state upon 

phosphorylation. Two complementary mechanisms governing the gating process were 

revealed by the simulation. 
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