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Single Set of Identical Binding Sites (SSIS) Model. 
Subtracting equation (1) into equation (2) gives [𝐴]௧௢௧ = [𝐴] + 𝑁 ∙ 𝐾௕[𝐴] ∙ [𝑑𝑃𝐺𝑆]1 + 𝐾௕[𝐴]  (S1)

Solving of equation (S1) for [A] leads to a quadratic equation  𝜃ଶ − 𝜃 ቈ1 + [𝐴]௧௢௧𝑁[𝑑𝑃𝐺𝑆] + 1𝑁𝐾௕[𝑑𝑃𝐺𝑆]቉ = 0 (S2)

The heat Q’ after each injection i is equal to 𝑄′ = [𝑑𝑃𝐺𝑆]𝑉଴𝑁𝜃∆𝐻ூ்஼ (S3)

Solving the equation (S2) for θ and then substituting this into equation (S3) gives 

𝑄′ = 𝑁[𝑑𝑃𝐺𝑆]∆𝐻ூ்஼𝑉଴2 ቎1 + [𝐴]௧௢௧𝑁[𝑑𝑃𝐺𝑆] + 1𝑁𝐾௕[𝑑𝑃𝐺𝑆] − ඨቆ1 + [𝐴]௧௢௧𝑁[𝑑𝑃𝐺𝑆] + 1𝑁𝐾௕[𝑑𝑃𝐺𝑆]ቇଶ − 4[𝐴]௧௢௧𝑁[𝑑𝑃𝐺𝑆]቏ (S4)

The analysis includes the effect of the increase of the volume during titration [37,38]. 
The experimental data are fitted by calculating the heat change of the solution ∆Qi released 
with each injection i and corrected for displaced volume ∆Vi ass expressed in equation (4) 
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Figure S1. (a) ITC data for the binding of Ca2+ ions to dPGS at pH 7.2 and temperature of 30°C in 10 
mM MOPS buffer. The upper panel shows the raw data of the binding (red spikes) and the dilution 
of Mg2+ by buffer (black spikes). The integrated heats of each injection are shown in the lower panel. 
(b) Binding isotherms for Ca2+ - dPGS interaction, presented on a typical ITC plot (left-handed) and 
semi-logarithmic plot (right-handed). Resulting [Ca2+]tot: 0.8 mM. Plots refer to section 3.1. 
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Figure S2. (a) ITC data for the binding of Mg2+ ions to dPGS at pH 7.2 and temperature of 30°C in 
10 mM MOPS buffer. The upper panel shows the raw data of the binding (black spikes) and the 
dilution of Mg2+ by buffer (red spikes). The integrated heats of each injection are shown in the lower 
panel. (b) Binding isotherms for Mg2+ - dPGS interaction, presented on a typical ITC plot (left-
handed) and semi-logarithmic plot (right-handed). Resulting [Mg2+]tot: 0.8 mM. Plots refer to section 
3.1. 
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Figure S3. (a) ITC data for the binding of Mg2+ ions to dPGS at pH 7.2 and temperature of 30°C in 
10 mM MOPS buffer. The upper panel shows the raw data of the binding (blue spikes) and the 
dilution of Mg2+ by buffer (black spikes). The integrated heats of each injection are shown in the 
lower panel. (b) Binding isotherms for Mg2+ - dPGS interaction, presented on a typical ITC plot (left-
handed) and semi-logarithmic plot (right-handed). Resulting [Mg2+]tot: 0.8 mM. Plots refer to section 
3.2. 
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Figure S4. (a) ITC data for the binding of Mg2+ ions to dPGS at pH 7.2 and temperature of 30°C in 
10 mM MOPS buffer. The upper panel shows the raw data of the binding (red spikes) and the 
dilution of Mg2+ by buffer (black spikes). The integrated heats of each injection are shown in the 
lower panel. (b) Binding isotherms for Mg2+ - dPGS interaction, presented on a typical ITC plot (left-
handed) and semi-logarithmic plot (right-handed). Resulting [Mg2+]tot: 1.6 mM. Plots refer to section 
3.2. 
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Figure S5. (a) ITC data for the binding of Mg2+ ions to dPGS at pH 7.2 and temperature of 30°C in 
10 mM MOPS buffer. The upper panel shows the raw data of the binding (yellow spikes) and the 
dilution of Mg2+ by buffer (black spikes). The integrated heats of each injection are shown in the 
lower panel. (b) Binding isotherms for Mg2+ - dPGS interaction, presented in a typical ITC plot (left-
handed) and semi-logarithmic plot (right-handed). Resulting [Mg2+]tot: 2.5 mM. Plots refer to section 
3.2. 

a) 
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Figure S6. Binding isotherms for Mg2+ interacting with dPGS in semi-logarithmic plot. Solid lines 
represent the SSIS fit. Plot refer to section 3.2. 
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High ionic strength (I = 31.5 mM) 
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Figure S7. (a) ITC data for the binding of Mg2+ ions to dPGS at pH 7.2 and temperature of 30°C in 
10 mM MOPS buffer. The upper panel shows the raw data of the binding (yellow spikes) and the 
dilution of Mg2+ by buffer (black spikes). The integrated heats of each injection are shown in the 
lower panel. (b) Binding isotherms for Mg2+ - dPGS interaction, presented in a typical ITC plot (left-
handed) and semi-logarithmic plot (right-handed). Resulting [Mg2+]tot: 0.8 mM. Plots refer to section 
3.2. 

Table S1. Experimental parameters for dPGS-divalent ion measurements (at I = 31.5 mM), 
conducted on a VP-ITC instrument. 

System Buffer/Ionic 
strength (mM) 

[DI]tot a) 
(mM) 

[Na+]tot 
(mM) 

T [K] c (DI) b) 

(mM) 
c (dPGS) 

(mM) 
Mg2+/dPGS MOPS/31.5 0.8 19.1 303 5.0 0.016 

a) DI – divalent ion, b) concentration of divalent ions in the injectant. 

References 
37.  Indyk, L.; Fisher, H.F. [17] Theoretical aspects of isothermal titration calorimetry. In Methods in Enzymology; 1998; pp. 350–364. 
38.  Lin, L.N.; Mason, A.B.; Woodworth, R.C.; Brandts, J.F. Calorimetric studies of the binding of ferric ions to human serum 

transferrin. Biochemistry 1993, 32, 9398–9406, doi:10.1021/bi00087a019. 
 

a) 

b) 


