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Figure S1.  Ouabain unbinding in human HA mutants. The recovery of inward current in Na+
o at −120 mV was recorded for up to 

10 min after withdrawal of ouabain in all mutants. Recovery of transient currents after a pulse to −120 mV was used to evaluate 
ouabain unbinding in wild-type pumps. Note that in all mutants less than 3% recovered within the first 2 min, the time required for 
washing the oocytes after removal from [3H]ouabain. The percentage of current (or charge) recovered as a function of time were 
fitted with a single exponential with the indicated best-fit time constants for wild type (n = 1), L104R (n = 4), V332G (n = 4), 
delF100-L104 (n = 7), EETA963S (n = 2). Although we present here only a single oocyte expressing the wild-type pump, we have 
never observed significant recovery of any form of human wild-type pump function (charge movement or pump current) within 10 
min of ouabain withdrawal at room temperature.

Figure S2.  K0.5 for K+
o in the absence of Na+

o. (A) Recording from an oocyte expressing G99R pumps in a slow time base, at −50 
mV. Step increases in [K+

o] in NMG+
o activated outward current. (B) K+-activated current as a function of voltage, measured at the 

end of 100-ms-long voltage pulses obtained when applied when the trace in A shows sharp vertical deflections. (C) Mean K0.5-V 
curves for wild type (squares, n = 5) and G99R (circles, n = 3).
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Figure S3.  K0.5 for Na+
i in the absence of K+

i. (A and B) Current recordings at 0 mV from an inside-out patch excised from an oo-
cyte, 4–5 d after injection, expressing wild-type (A) or G99R (B) pumps. Each patch was bathed in varying [Na+

i] (substituted with 
NMG+

i) with 5 mM K+
o in the pipette. Pump currents were activated by the application of 4 mM ATPi. Vertical deflections along the 

recordings represent 25-ms voltage pulses. (C) The mean ATP-induced current as a function of Na+
i at 0 mV from several experiments 

like those in A and B for wild type (squares, n = 3) and G99R (circles, n = 4). Currents were normalized to Imax from a Hill fit to the 
data from each patch. The Hill fit to the mean data are shown as line plots. Error bars represent SEM.


