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(Ade-act). Corrected current amplitudes were used for Ki values and from their voltage-dependence 
the gating charge (slope factor) was evaluated (Figure 4B legend). 
 

Blocking rates 
In this study a simple blocking model was proposed from experimental data for 
voltage-dependent blocking and blocking kinetics. From the voltage-dependence of the blocking 
the successive binding model was suggested.  
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in which voltage dependence occurs after drug binding rather than upon binding.  

If the binding and unbinding kinetics are slow relative to the subsequent transition between BB1 
and B2B , the apparent rate constant of blocking show shallow and non-linear dependence on 
cisapride concentration. Nearly linear relationships observed for most of the channels (Figure 7A) 
suggest that the binding process is fast. If the initial binding reaction is much faster than the 
subsequent reaction, the transition between O and BB1 may be approximated as being in 
equilibrium. Then the probability of B1 state can be expressed as: 
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The rate of blocking becomes 
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1     Eq. S2 

 
Kf (= k2/k1) is the dissociation constant for the initial binding site. 

When the concentration of blocker is low compared to Kf, this equation is reduced to the 
following equation: 
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This equation gives linear concentration dependence. The Y-axis intercept gives the off-rate (koff), 
or k4 value. 

When the blocker concentration becomes close to Kf, non-linearity becomes apparent. Three 
kinetic parameters were obtained by fitting the equation S2 (Eq. 1 in the main text) to the data 
(Figure 7A and legends). The Kf, and koff values were listed in the figure legend. 
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