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Figure S1. Determination of number of binding sites by intrinsic protein fluorescence
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Figure S1. Glycine betaine binding to OpuAC measured by intrinsic protein fluorescence changes.  19.6 µM purified OpuAC in 150 mM KPi pH 7.0 was titrated with increasing amounts of glycine betaine (steps of 10 µM glycine betaine). Glycine betaine titrations were corrected for dilution effects. The data fit (black line) yielded 14.5 ± 1.6 µM of bound substrate (which equals 0.74 mol glycine betaine per mol of OpuAC) and a KD value of 8.0 ± 0.6 µM.

Figure S2. Glycine betaine, proline and carnitine transport in proteoliposomes with or without purified OpuA
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Figure S2. Transport activity of OpuA reconstituted in proteoliposomes composed of 38 mol% DOPG, 50 mol% DOPE and 12 mol% DOPC with the ATP-regeneration system enclosed inside the proteoliposomes. The following 14C-labeled substrates were tested: glycine betaine ((), proline (() and L-carnitine ((). Transport was measured using a filter-based assay at a OpuA concentration of 60 µg/ml and with 51 µM (data shown) or 5 mM (not shown) of substrate. The data with 5 mM substrate are not shown but the results were similar as presented in the graphs with 51 µM: glycine betaine was transported against a concentration gradient; carnitine was not taken up, neither in the proteoliposmes nor in the empty liposomes; and proline entered the vesicles slowly but at an equal rate in the proteoliposomes and the liposomes devoid of OpuA. The data thus indicate that only the uptake of glycine betaine is facilitated by OpuA; proline and L-carnitine are bound by the SBDs of OpuA (see Fig. 3) but these substrates are not significantly transported.

Figure S3. Overlay of L.lactis and B.subtilis binding sites
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Figure S3. Overlay of the binding sites with bound glycine betaine of OpuAC from L. lactis (orange) and B. subtilis (grey). The residue numbering correspond to the residues in OpuAC from L. lactis. The r.m.s.d. of the superimposition was 0.28 Å.
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