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Partitioning of Fatty Acids into the Lipid Bilayer. Partitioning of oleic acid into a bilayer 

can be described by an effective dissociation constant of 17 μM at pH 7.2 and 100 mM KCl. 1 

The estimated proportion of oleic acid partitioned into a bilayer of DOPC is then 64 % at 30 

μM DOPC, 95 % at 300 μM DOPC and 97 % at 600 μM DOPC.  

 Figure S1 shows quenching of the Trp fluorescence of wild type KcsA by BrSA at 

DOPC concentrations of 30, 300 and 600 μM; the lower levels of fluorescence quenching 

observed at 30 μM DOPC and the equal levels of fluorescence quenching observed at 300 

and 600 μM DOPC are consistent with partial partitioning of BrSA into the bilayer at low 

DOPC concentrations but almost total partitioning at DOPC concentrations of 300 μM and 

above. When the quenching data for 30 μM DOPC are plotted as a function of the bound 

concentration of BrSA, with correction for partitioning as above, the agreement with the 

quenching data obtained at high concentrations of DOPC is good (Figure S1).  This also 

suggests that the partitioning of BrSA and oleic acid is similar.  Fluorescence quenching 

experiments to determine binding constants to KcsA were performed at lipid concentrations 

of 300 μM or above to ensure that all the added fatty acid had partitioned into the membrane. 

 The partition coefficient Kp  for 14-SASL can be estimated from EPR measurements 

of the partitioning of 14-SASL as a function of pH. 2 As a function of pH, the experimentally 

observed partition function, Kp, is given by:2 

o
a

i
a

pKpH

pKpH

LHp KK









1010

1010
      (1) 

where KLH is the partition coefficient of the protonated fatty acid, and 0.7i
apK  and  

85.4o
apK  are the pKas of the fatty acid in the membrane and in bulk water, respectively. 



For spin-labelled myristic acid LLH vK 2570 ml/g2 which extrapolated to stearic acid with 

four additional CH2 groups becomes ~ 2.6.105 ml/g (see ref. 3). Hence from eq 1, LpvK  

3000 ml/g for partitioning of 14-SASL at pH 7.2. 
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Figure S1. Effect of lipid concentration on fluorescence quenching of wild type KcsA by 

BrSA. KcsA was reconstituted into mixtures of DOPC and BrSA, and fluorescence intensities 

were expressed as F/Fo where Fo is the fluorescence intensity in DOPC and F is the 

fluorescence intensity at the given mole fraction of BrSA. Experiments were performed at 

DOPC concentrations of 30 (○), 300 (∆) and 600 (□) μM, at molar ratios of DOPC:KcsA 

monomer of 100:1 (○) and 1000:1 (∆, □). The buffer was 20 mM Hepes, 100 mM KCl, pH 

7.2. Also shown are the data recorded at 30 μM DOPC corrected for partitioning of BrSA 

into the membrane, as described in the text (●). 

 


