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We would like to thank Jill Jensen and Jane Laukner for choosing our paper (Robbins et 

al., 2006) for a Journal Club review. They’ve done an excellent job, and raised a number 

of pertinent questions, so we think it might be helpful if we answered these and also 

clarified some of the points arising. 

 

First, we want to emphasize that the palmitoylated peptides are not really membrane-

permeant, but membrane-targeted. Thus, they don’t seem to penetrate into the cytoplasm 

to any appreciable extent; as the video showed (Robbins et al., 2006, supplemental data), 

there was virtually no intracellular fluorescence after 3 minutes bath-perfusion, in 

contrast to that in the bathing fluid.  Instead, they get concentrated in the membrane and 

then retained there by the palmitoyl group, just like a membrane-attached palmitoylated 

G protein. What we do not yet understand is how they get from the outer to the inner 

membrane leaflet – but they must do that (and do it rapidly), because the G protein-

receptor interaction takes place on the inside of the membrane, and most of the PIP2 is 

also in the inner leaflet. 

 

Second, because of the palmitoyl attachment, the peptides we have used are too short to 

extend far into the cytoplasm. Thus, even the 20-residue palmitoylated Shaker ball-

peptide could not block a potassium channel, so we don’t think it likely that the 10-

residue Gα peptide could block a calcium channel.  

 

Jensen and Laukner were smart to notice that the norephinephrine (NE)-induced calcium-

current inhibition in the presence of the scrambled Gαo palpeptide (Robbins et al., 2006: 

Fig.3A) was larger than that without peptide (Robbins et al., 2006: Fig.2B). However, we 

don’t think this reflects a non-specific peptide-induced enhancement: they were just 

different sets of experiments, and the amount of inhibition produced by NE varied quite a 

bit between each series of experiments. In fact the two data sets were not statistical 

different (Student t-test, two-sided). 

 



Regarding the PIP2-palpeptides: our first idea was indeed to replicate part of the 

suggested PIP2-binding site on the Kv7.2 channel, but, as Jensen and Laukner noted, a 

simple palmitoylated-polylysine was just as effective. We agree with them that there 

probably isn’t a highly-conserved PIP2-binding site on these channels, and that the 

interaction is essentially electrostatic. Likewise, we assume that the PIP2-palpeptide also 

just screens the PIP2 head-groups electrostatically, as beautifully illustrated for the 

MARCKS peptide by Stuart McLaughlin and his colleagues (McLaughlin & Murray, 

2004). This means that the effect of the peptide should depend on how sensitive the 

channel is to the reduction in PIP2 availability that results from this screening. Since 

different Kv7 subunits seem to differ greatly in their apparent ‘affinity’ for PIP2 (Li et al., 

2005), an interesting project for a graduate student would be to test the PIP2-palpeptides 

against these different subunits. 

 

Jensen and Laukner are also correct is saying that we had not excluded effects of the 

peptides on PIP2 hydrolysis (though this should result in a reduction in M-current 

sensitivity to oxotremorine-M, rather than the enhancement that we saw). We don’t really 

think this very likely, however, because (following the argument in the preceding 

paragraph) the PIP2-binding pleckstrin homology (PH) domain of the PLC enzyme has 

such a high affinity for PIP2 (dissociation constant ~ 2 μM: Hirose et al., 1999). 

Nevertheless, we haven’t directly tested this. This could be done using the fluorescent 

GFP-PLCδ-PH probe (Winks et al., 2005): does the peptide inhibit oxotremorine-induced 

translocation of this probe, or even displace the probe from the membrane? (Another little 

student project, perhaps?). 

 

A final point concerns the nature of the fatty acid. As Jensen and Laukner note, the 

palmitoylated peptide only reverses very slowly, but introducing even a single 

unsaturated bond greatly accelerates recovery (our Fig.5C). So one might be able to 

design lipidated peptides with variable dynamics and activities, specifically tailored to 

particular applications, which may increase their general utility.  
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