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1) Molecular Dynamics Simulations 

Peptides SG, SG2Aib and SQ2Aib with 11-(acetylthiol)undecanoyl (C10 spacer) attached to the N-
terminus were simulated in explicit water and ethanol. The Amber ff99SB-ILDN1,2 force field 
was used for the peptides. The generalized Amber force field (GAFF)3 with AM1-BCC charges4 

was used for the C10 spacer. Water was represented by the TIP3P model.5 For ethanol, a GAFF-
based generic organic solvents force field 6 was used, and parameters for Aib were obtained 
from REDDB database.7 For each peptide, two independent simulations starting from i) an 
extended, (ii) a helical structure were performed in both water and ethanol for 2.5 μs each, to 
remove any bias due to the starting structure and to check convergence of the MD simulations. 



S2 
 

All simulations were run under NPT conditions at 298 K and 1bar using a leap-frog integrator 
with a 2 fs time step. Constant temperature and pressure were achieved using a velocity 
rescaling thermostat8 and Berendsen barostat9, respectively. The SETTLE10 and LINCS11 

constraint algorithms were used. The short range Lenard-Jones and electrostatic interactions 
were truncated at 1.0 nm and the long range electrostatics were handled with the smooth 
particle-mesh Ewald (PME) scheme.12 An analytical dispersion correction for energy and 
pressure was applied to compensate for the truncation of the Lennard-Jones interactions. All 
simulations and analyses were done with Gromacs Version 5.1.213 

A total of 12 simulations (of 2.5 μs each) were performed. The final analysis was done on the 
individual as well as combined trajectories from the independent simulations. The end-to-end 
distances (peptide C- to N-terminus) were calculated after discarding the first 100 ns. The 
distribution of the end-to-end distance was found to be almost identical irrespective of the 
starting structure. 

2) Calculation of packing density 

The extended zigzag length of each peptide was calculated using the standard distance of 3.5 Å 
per amino acid. The 11-mercaptoundecanioc acid (C10 spacer) and dodecanethiol (DDT) both 
have a length of ≈ 1.5 nm. The total length of the peptide plus the C10 spacer (assuming 
extended zigzag conformation) is the number of amino acids multiplied by 3.5 Å plus the length 
of the spacer of 1.5 nm. To obtain an indicator of the packing density we first normalized the 
experimental DDT film thickness dexp to the theoretical length of the DDT molecule of 
dthe ≈ 1.5 nm (which corresponds to a packing density of 92% if a tilting angle of 30° with 
respect to the surface normal is assumed). The relative packing densities (r) of the peptide + 
C10 spacer SAMs were then calculated in comparison to a densely packed aliphatic DDT SAM:  

                  ρ =
#$%&
#'($

#$%&(**+)
#'($(**+)

                      eq. 1 

Example calculation for SG SAM (S(CH2)10C(O)(SGKGSSGSS) 

Theoretical thickness: (9 x 3.5 Å) + 15.3 Å = 46.8 Å (4.68 nm) 

Experimental thickness: 2.49 nm 

Relative packing density compared to DDT:  r =0.73 (73%) 

  



S3 
 

3) ATR Spectral data 

 
Figure S1 IR spectra of peptide surface SG in dry state and with PBS.  

 

 
Figure S2 Amid I peaks of peptide SG, SG2Aib, SQ2Aib, AG, AG2Aib. 

 

4) Enzymatic degradation resistance determined by HPLC 

For the assay 0.1 mg/mL enzyme was dissolved in TRIS-puffer (pH=7.4) and 1.0 mg/mL of 
used peptide was dissolved in (20/80) v% acetonitrile/H2O. 20 µL of enzyme were added to this 
peptide solution and stored for 1, 2, 3 and 4 h in a heating block at a temperature of 30°C. After 
the indicated reaction time, 15 µL of enzyme/peptide solution was injected into an HPLC 
(Knauer Smartline System) by using reversed-phase C18 column. The eluents Millipore water 
and MeCN contains 0.1 % TFA. The runs were carried out with a flow rate of 1.0 mL/min and 
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a linear gradient of A (95 v% millipores water, 5 v% MeCN, 0.1 v%TFA) and B (5 v% 
millipores water, 95 v% MeCN, 0.1 v% TFA). The spectra were detected by UV at 254 nm 
under ambient temperature. 

Table S1 Peak areas of HPLC chromatogram after 1h, 2h, 3h, and 4h enzymatic degradation with trypsin. 

 2018/09/19 2018/12/11 2018/12/12 
time [h] SG [peak area]   
1 0.09725 0.09725 0.08079 
2 0.05588 0.05588 0.02411 
3 0.02469 0.02469 0.00647 
4 0.01328 0.01328 0.00517 

 

 
Figure S3 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG2Aib. 
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Figure S4 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG2Aib. 

 

 
Figure S5 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG2Aib. 
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Figure S6 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG. 

 

 
Figure S7 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG. 
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Figure S8 Chromatograms of enzymatic degradation after 1, 2, 3 and 4h with trypsin from peptide SG. 
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