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Voltage-gated ion channels respond to changes in membrane potential regulating the depolarization in cells. Their biophysical 

properties are modulated by interactions with ancillary subunits. KCNE family members are single-transmembrane proteins that 

associate promiscuously with Kv channels producing a wide range of effects. KCNE4 is a negative regulator of the Kv1.3 channel 

that plays a key role in mediating the immune response. When both proteins oligomerize, KCNE4 interferes with Kv1.3 forward 

trafficking enhancing the pool of channels located at the endoplasmic reticulum. Moreover, KCNE4 also enhances the charac-

teristic slow C-type inactivation of Kv1.3. In this work, we analyzed how each KCNE4 domain —N-terminal, transmembrane 

and C-terminal— interacts and regulates Kv1.3 activity. Our findings show that the C-terminus of KCNE4 is the main determi-

nant of Kv1.3 association. Additionally, we identify the transmembrane domain as a contributor to C-type inactivation modula-

tion. By mapping key residues using a previously established Kv1.3/KCNE4 docking model, we provide new insights into the 

molecular mechanisms governing potassium channel regulation. Our results suggest that KCNE4 induces conformational rear-

rangements in Kv1.3, altering its inactivation kinetics. 
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