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Figure S1: 31P MAS NMR spectra as a function of pH for 5 mol% DGPP in DOPC/DOTAP (95:16) vesicles. 



Figure S2: 31P MAS NMR spectra as a function of pH for 5 mol% DGPP in DOPC/EtPC (95:16) vesicles. 

Figure S3: 31P MAS NMR spectra as a function of pH for 5 mol% DGPP in DOPC/EtPC (95:32) vesicles. 



Note that in Figures S1 through S3 we observe a small amount of lipid breakdown as shown by the small 

peak to the left of the large DOPC (bilayer matrix) peak. This peak coincides with that of PA as it titrates 

with the change in pH and most likely represents DGPP breakdown during the course of our NMR 

experiments. Based on peak area we estimate this breakdown to represent less than 1 mol% of all lipids 

in the sample and less than 15 mol% of the DGPP in each sample. This breakdown was not observed in 

the KALP23 or WALP23 experiments and its exact cause is unclear. The overall conclusions of this work 

are not significantly affected by this breakdown.  

Figure S4A: (A) Degree of protonation (fp) as a function of pH for DGPP in the presence of KALP23 (green) and 

DOTAP (blue) is compared for 5mol % DGPP in 95%DOPC vesicles in grey. (B) Degree of protonation (fp) as a 

function of pH for DGPP in the presence EtPC 16 (light red) and EtPC 32 (deep red) is compared for 5mol % DGPP 

in 95%DOPC vesicles in grey.  
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