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S1. MCH Shaving 

Figure S1 shows the result of a shaving experiment on a MCH SAM. Gold samples 

were incubated overnight in a 300μM solution of MCH, to ensure de deposition of a MCH 

SAM. The height of the SAM is obtained from mediating different profiles and is equal to 

(1.0 ± 0.4) nm. 

 

Figure S1. (a) AFM height image of shaved MCH SAM (data scale=4nm). (b) Height profile obtained 

averaging horizontal lines that include the shaved area. Zero is set at the gold level. 

S2. Molecular Density Evaluation of DNA SAMs 

To estimate the molecular density of the SAM and the consequent hybridization we 

model pDNA and dsDNA as cylinders, with a radius of 0.85 nm [1] and 1.45 nm [2], re-

spectively, to consider electrostatic repulsion and water hydration contribution. Each mol-

ecule has a volume given by Vmol=πr2mol hmol, where hmol is the height of the stretched mol-

ecule (7.5nm plus 1nm for the thiol linker). 

To evaluate the surface molecular density of pDNA (𝜎𝑝𝐷𝑁𝐴), we calculate the number 

of pDNA molecules per unit area A (𝑛𝑚𝑜𝑙/𝐴) as the volume per unit area A of the pDNA 

film 𝑉𝑝𝐷𝑁𝐴/𝐴 divided by the molecular volume 𝑉𝑚𝑜𝑙 . Therefore:  

 

𝜎𝑝𝐷𝑁𝐴 =
𝑛𝑚𝑜𝑙

𝐴
=

𝑉𝑝𝐷𝑁𝐴 𝐴⁄

𝑉𝑚𝑜𝑙

=
ℎ𝑚𝑒𝑎𝑠,𝑝𝐷𝑁𝐴

𝜋𝑟𝑚𝑜𝑙
2 ℎ𝑚𝑜𝑙,𝑠𝑠

 

 

where VpDNA=A·hmeas,pDNA and hmeas,pDNA is the pDNA SAM thickness measured from 

shaving experiments. 
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For dsDNA film we estimate the hybridization efficiency ε, considering that the final 

dsDNA film will be characterized by a surface density ε·σpDNA of dsDNA molecules and 

(1-ε)·σpDNA of pDNA molecules: 

 
𝑉𝑑𝑠𝐷𝑁𝐴 = h𝑚𝑒𝑎𝑠,𝑑𝑠𝐷𝑁𝐴A = 𝜀𝜎𝑝𝐷𝑁𝐴𝑉𝑚𝑜𝑙,𝑑𝑠𝐷𝑁𝐴𝐴 + (1 − 𝜀)𝜎𝑝𝐷𝑁𝐴𝑉𝑚𝑜𝑙,𝑝𝐷𝑁𝐴𝐴 

 

Therefore: 

 

𝜀 =
ℎ𝑚𝑒𝑎𝑠,𝑑𝑠𝐷𝑁𝐴 − 𝜎𝑝𝐷𝑁𝐴𝑉𝑚𝑜𝑙,𝑝𝐷𝑁𝐴

𝜎𝑝𝐷𝑁𝐴(𝑉𝑚𝑜𝑙,𝑑𝑠𝐷𝑁𝐴 − 𝑉𝑚𝑜𝑙,𝑝𝐷𝑁𝐴)
 

 

S3. Molecular Density Evaluation of DNA Grafted Patches 

Using the same geometrical model described in section S2 to evaluate the molecular 

density of self-assembled DNA films, we estimated the pDNA molecular density in DNA 

grafted patches. The obtained data are presented in Table S1. Results are in agreement 

with the literature [3]. 

Table S1. Estimated molecular density (molecules/cm2) as a function of scan rate and S/A. 

 2 Hz 8 Hz 

S/A = 0.5 1.4 × 1013 9.7 × 1012 

S/A = 1 1.7 × 1013 1.3 × 1013 

S/A = 2 2.1 × 1013 1.9 × 1013 

S/A = 4 2.5 × 1013 2.2 × 1013 

S4. DNA Nanografting at 2 Hz Scan Rate 

Figure S2 reports QI AFM images of grafted DNA patches obtained with a scan rate 

of 2Hz at four different S/A values (0.5, 1, 2 and 4), before (upper row) and after (lower 

row) hybridization with tDNA. As for patches obtained with a scan rate of 8Hz (Figure 

3a) increasing the S/A parameter results in an increase in the patch height, as reported in 

Figure3b. 

 

Figure S2. Upper row: QI AFM images of pDNA patches (upper row) obtained at different S/A 

(from left to right S/A=0.5, S/A=1, S/A=2 and S/A=4) and scan rate=2Hz. Lower row: QI AFM images 

of the same patches after hybridization with 50nM tDNA. Data scale=13nm. 
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