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FIGURE LEGENDS 
 
Figure 1.  Concatenation of Kv1.X genes, expression and trafficking of complete hetero-
tetrameric Kv1 channels to the plasmalemma of mammalian cells. (A) Schematic of 
concatenated constructs of Kv1 genes (symbolised), in a single ORF within pIRES2-
DsRed plasmid with requisite linkers, and predicted subunit arrangements in the 
expressed proteins. NIB and NIP refer to the Kv1.4 N-terminal inactivation ball and its 
prevention domain in Kv1.6, respectively. (B) Transiently transfected HEK-293 cells 
expressing Kv1.4-1.6-1.2-1.2, (lanes 1, 4 and 7), Kv1.4-1.2-1.6-1.2 (2, 5 and 8), or 
Kv1.4-1.2-1.2-1.6 (3, 6 and 9). Intact cells were biotinylated, detergent solubilised, 
precipitated with streptavidin-agarose beads and analysed by Western blotting using 
antibodies specific for either Kv1.2 (lanes 1-3), Kv1.4 (4-6) or Kv1.6 (7-9); k, denotes a 
molecular weight marker (kDa). (C) Confocal fluorescence micrographs showing surface 
expression of hetero-tetrameric channels in transfected HEK-293 cells, after incubation 
with a monoclonal antibody reactive to either Kv1.2 or Kv1.4.  The labelling was 
visualised by using anti-species IgGs coupled to Alexa Fluor 488.  Control cells 
transfected with Kv1.4-1.6-1.2-1.2 (bottom left panel) and non-transfected cells (bottom 
right) were stained only with secondary antibody). Scale bar denotes 5 �m. 
 
Figure 2.  Inactivation kinetics of K+ currents are strongly dependent on the position of 
Kv1.6 relative to Kv1.4 in the concatamers. (A) Representative current traces, in response 
to a two-pulse steady-state inactivation protocol, for each depicted channel. (B) The bar 
diagrams summarise the �1 and �2 rates of inactivation for the representative channels at 
different potentials. See Table 1 for the significant difference (*) between representative 
values (P < 0.05, Mann-Whitney U-test). (C) The steady-state inactivation relationship, 
taken from normalised peak currents triggered by pre-pulse potentials and fitted with a 
single Boltzmann function (see Experimental Procedures). This plot shows a significant 
(P < 0.05, Mann-Whitney U-test) voltage shift for Kv1.4-1.6-1.2-1.2 (�, broken line) and 
Kv1.4-1.2-1.2-1.6 (�, broken line) to more positive potentials compared to Kv1.4-1.2-
1.6-1.2 channels (�), as a result of Kv1.6 NIP functionality. See Table 1 for values.  
 
Figure 3. Recovery from inactivation is faster when Kv1.6 is adjacent to Kv1.4 in the 
concatamers (A) Recovery from inactivation measured for Kv1.4-1.2-1.6-1.2 Kv1.4-
1.6-1.2-1.2 and Kv1.4-1.2-1.2-1.6, using variable interval-gapped pulse protocol (inset, 
bottom panel). (B) The resultant curves, fitted with a single exponential function show a 
significantly faster (P < 0.05, Mann-Whitney U-test) recovery from inactivation for 
Kv1.4-1.6-1.2-1.2 (�, broken line) and Kv1.4-1.2-1.2-1.6 (�, broken line) than observed 
for the Kv1.4-1.2-1.6-1.2 channel (�). This is due to the removal of Kv1.4 N-type 
inactivation by the Kv1.6 NIP domain. Inactivation constants are shown in Table 1. 
Curves display the average values from at least 4 cells. Some error bars fall within the 
data symbols; the points in the broken lines are super-imposed; dotted lines indicate zero 
current.  
 
Figure 4. Position-dependent functioning of Kv1.6 is NIP mediated: replacement of 
Kv1.6 with a mutant form abolished NIP activity, thereby, restoring rapid inactivation. 
(A1) Representative current traces for channels with mutated Kv1.6 (E32/30/27/A) 
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incorporated (Kv1.4-1.6-1.2-1.2 and Kv1.4-1.2-1.6-1.2) and expressed in HEK-293 cells. 
(A2) Steady-state inactivation relationships obtained for these channels, fitted by a 
Boltzmann function [broken line for Kv1.4-1.6-1.2-1.2 (�) and straight line for Kv1.4-
1.2-1.6-1.2 (�)], revealed near-identical profiles. Dotted lines indicate zero current. (A3) 
The bar diagrams summarise the �1 and �2 rates of inactivation of both channels taken at 
different potentials. (B1) Typical currents showing recovery from inactivation of each 
hetero-tetramer fitted to a single exponential function. (B2) When plotted, the average 
data for each channel, from at least 4 cells gave super-imposable curves; some error bars 
fall within the data points.  
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