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AFM Force Curve 

Figure S1 reports a typical experimental force-distance curve acquired in QI mode on a 1 M C6-
ssDNA sample. 

To obtain the slope images, for each force curve a linear fit has been adapted to the extending 
curve in the contact region (black circle). The slope of the linear fit has been used to reconstruct the 
slope image. 

The Young’s modulus of the sample was calculated applying the Hertz model [1] to the contact 
region of the extending curve starting from the contact point. A parabolic shape for the tip (radius: 
10 nm) was considered. The original Hertz model was an approximation for the contact of two 
spheres but nowadays the term is usually used to refer to a family of different models that have been 
adapted for simple indentation geometries [2,3]. 

 

 
Figure S1. Example of extending trace in a force-distance curve acquired in QI mode. 

X-ray Photoelectron Spectroscopy (XPS) 
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The chemical analysis of the sample surfaces was carried out by XPS measurements using a PHI 
5600 Multi-Technique apparatus, with an X-ray Al-monochromatized source (hν = 1486.6 eV). The 
photoelectron take-off angle was set to 45 degrees. Survey spectra were acquired using a pass-energy 
of 187.85 eV, while high resolution spectra were acquired with a pass-energy of 23.5 eV. XPS spectra 
were analysed with Casa-XPS software. A linear background was subtracted from raw data. For the 
Au4f7/2 signal, the Doniach-Sunjic model [4] was used to model the asymmetric metallic behaviour. 
For the other elements, Voigt functions (30% Gaussian) were used for signal deconvolution. Spin-
orbit splitting values used for deconvolution were 0.86 eV for P2p and 3.7 eV for Au4f7/2/f5/2. The 
binding energy scale was calibrated by setting the Au4f7/2 peak at 84.0 eV. 

Figure S2 reports a typical survey spectrum acquired on a 1 M NaCl C6-ssDNA SAM which 
shows the presence of the characteristic molecular elements (sulfur signal is not visible due to the 
very low signal/noise ratio – there is only a sulfur atom per DNA strand). 

 

Figure S2. XPS survey referred to C6-ssDNA SAMs prepared in 1 M NaCl buffer. 

High resolution spectra of the P2p and N1s core level regions acquired on 1 M NaCl C6-ssDNA 
SAMs and 1 mM NaCl C6-ssDNA SAMs are reported in Figure S3a,b and Figure S3c,d, respectively. 

The P2p core level region (Figure S3a,c) has been deconvoluted with a single doublet with the 
main 2p3/2 component at (133.8 ± 0.2) eV for 1 M NaCl C6-ssDNA SAMs and (133.6 ± 0.2) eV for 1 
mM NaCl C6-ssDNA SAMs. The P2p signal can be assigned to the phosphate groups of the 
oligonucleotide backbone [5–7].  

The N1s signal of SAMs prepared at high ionic strength (Figure S3b) has been deconvoluted 
with two components: N1, at a BE of (399.6 ± 0.2) eV (orange curve), which contains the contribution 
of N atoms involved in double bonds with C (N=C), and N2, at a BE of (401.1 ± 0.2) eV (green curve), 
which contains the contribution of N atoms involved in single bonds with C and H atoms [8–11]. 
Similarly to the spectrum in panel b, the N1s signal of SAMs prepared al low ionic strength (Figure 
S3d) has been deconvoluted with two components, N1 at (399.4 ± 0.2) eV and N2 at (400.5 ± 0.2) eV.  

It can be observed that the signal/noise ratios in 1 mM NaCl data are definitely lower than the 1 
M NaCl ones: the lower intensity of the molecular related signals is due to the lower molecular 
coverage of these films, which can be ascribed to the electrostatic repulsion between negatively 
charged DNA backbones. In fact, the electrostatic repulsion is reduced at high ionic strength and 
higher coverage monolayers can form. Similar results have been obtained from Herne and Tarlov 
[12] in 1 M KH2PO4 buffer.  

The signal/noise ratios are lower for 1 mM NaCl C6-ssDNA SAMs also for the other molecular 
relevant signals (C1s, O1s, S2p). In particular, the ratio between the total molecular signal intensities 
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and the gold signal intensity is about three times larger in the case of 1 M NaCl films with respect to 
1mM NaCl films. 

 

Figure S3. High resolution XPS spectra referred to C6-ssDNA SAMs prepared in (a,b) 1 M NaCl and 
(c,d) 1 mM NaCl buffer: (a,c): P2p spectra; (b,d): N1s spectra. 
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