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[bookmark: _GoBack]Supplementary Figure S1. (a) Schematic model fluorophore (Oregon Green® 488 DHPE/DMPC, 1 mol% of total lipid composition) lipid bi-layer on a mica surface.  (b) Schematic model of lipid bi-layer on mica depicting the depth of a hole. (c) AFM image and cross-section profile (across red line) of lipid bi-layer on mica. (d) At pH below the pKa, the carboxyl residue in Oregon Green 488 spontaneously esterifies to a non-fluorescent lactone.  

[image: C:\Users\Saurabh\Desktop\Fig. S2_Cycle1 experimental data.jpg]
Supplementary Figure S2. Representative images of a randomly selected area within the plaque substrate interface (A = 1.6 x 10 -6 µm2) of the lipid bi-layer was imaged for fluorescence intensity while decreasing the pH of the buffer systematically from pH 7.7 to 2.7 (Panel a-e) in the first cycle. A small area (A = 1.4 x 10 -3 µm2) was bleached for 10 seconds (white arrow in panel a-e). 
[image: C:\Users\Saurabh\Desktop\Fig. S3_pH change plaque.jpg]
Supplementary Figure S3. Normalized fluorescence intensity of an adhesive plaque on Oregon Green 488 DHPE/DMPC mica surface with decreasing bulk pH. The pH of the bulk solution was decreased from a resting pH of 8.2 to 2.6. The intensity was measured at the interface of the plaque after equilibrating with each buffer change at 5 minutes. The intensity of the plaque/surface interface decreased up to pH 6; however, the fluorescence intensity of the plaque/surface interface increased on decreasing the pH below 5, due to chemical maturation of the plaque at low pH.3 Representative fluorescent images (panel (a-d)) of the plaque surface interface under different bulk pH conditions and has been indicated on the plot of I vs pH.
[image: H:\Mussel project w Nadine\Interfacial pH\Final Figures\Fig. S4_Control plaque on mica revised.jpg]
Supplementary Figure S4. Normalized intrinsic fluorescence of plaque after disengagement from a mica surface (No Oregon Green 488 DHPE/DMPC). Figures (a) and (b) are the fluorescent images. Figures (c) and (d) are the transmitted images.
[image: D:\pH project\Oregon Green 488 DHPE lipids\Final figures\mussel set up figure.jpg]
Supplementary Figure S5. Mussels set-up. Mussels were glued onto an Oregon Green 488 DHPE/DMPC modified mica surface using epoxy glue.


Supporting video description
Mussel plaque formation
Juvenile Mytilus californianus mussel depositing an adhesive plaque onto a glass surface magnified 40x. An inverted microscope was used to image the underside of the distal depression during plaque formation.
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