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	Construct
	V50
(mV)
	s
(mV)
	n

	hKV7.1
	28.4 ± 1.3
	  9.1 ± 0.3
	13

	hKV7.2
	44.0 ± 1.5
	  8.6 ± 0.2
	10

	hKV7.3_A315T
	51.2 ± 0.7
	  6.6 ± 0.4
	9

	hKV7.4
	11.5 ± 1.9
	13.4 ± 0.6
	14

	hKV7.5
	47.4 ± 1.5
	  9.1 ± 0.1
	13

	hKV7.2/3
	42.1 ± 0.4
	  8.1 ± 0.1
	179

	hKV7.4/5
	20.6 ± 1.7
	  15.3 ± 0.6
	13

	
	
	
	

	hKV7.2_W236L
	53.5 ± 1.8
	  6.9 ± 0.1
	6

	hKV7.3_W265L_A315T
	66.4 ± 1.1
	  8.5 ± 0.3
	4

	hKV7.2_W236L/KV7.3_W265L_A315T
	55.6 ± 1.2
	  7.4 ± 0.4
	9

	hKV7.2_F168L
	28.3 ± 0.9
	  7.7 ± 0.4
	6

	
	
	
	

	hKV7.2_R198Q
	80.9 ± 2.8
	11.9 ± 1.1
	7

	hKV7.2_R198Q_Q204R
	+22.2 ± 0.7
	10.1 ± 0.3
	6

	hKV7.2_R201Q_Q204R
	12.4 ± 2.2
	9.0 ± 0.6
	6

	hKV7.2_R291Q
	42.7 ± 0.6
	6.1 ± 0.2
	7

	hKV7.3_R227Q_A315T
	105.5 ± 1.4
	7.8 ± 0.3
	5

	hKV7.3_R227Q_Q233R_A315T
	+52.3 ± 1.9
	8.9 ± 0.6
	6

	hKV7.3_R230Q_Q233R_A315T
	16.0 ± 2.2
	11.9 ± 0.8
	8

	hKV7.3_R227Q_R230Q_Q233R_A315T
	19.2 ± 1.6
	11.1 ± 0.6
	9

	hKV7.3_A315T_R330Q
	52.8±0.7
	6.5±0.4
	6

	V50 is the midpoint of the G(V) curve, s the slope factor estimated from the Boltzmann fits (see Methods for details), and n the number of cells. Neutralization of specific S4 arginines result in voltage insensitive channels or shifts the voltage-sensitivity to extreme voltages (see main text for details). Such mutations were combined with a compensatory positive charge at the Q3 position to retain voltage sensitivity.



2

