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SIMULATION METHODOLOGY. 

 
The initial structure of poly-L-glutamate (PGA) was created using the Molden programi as an ideal α-helix with 
Ramachandran dihedral angles ( ) ( ), 60 , 45Φ Ψ = − ° − ° for all neighbour residuals. The positions of the side-
chain residual atoms were chosen to provide the most compact conformation for given van der Waals radii of the 
atoms. This structure served as a reference structure for the Solvent Accessible Area (SAS) data shown on the Fig.1 in 
the main text of the paper. Another reference structure – an extended PP II helix were created with the same program 
providing the Ramachandran angles ( ) ( ), 80 , 155Φ Ψ = − ° + °  for all neighbour residuals. The positions of the 
side-chain residual atoms were chosen to provide the most extended conformation for given van der Waals radii of the 
atoms. 

The molecule was placed in the centre of a cubic simulation cell contained 10 200 SPC/E water molecules for 
simulations of the  solution. To create the 0.3 M sodium chloride solution we randomly substituted 154 water 
molecules in the simulation cell by 77 sodium chloride pairs.  

For molecular dynamics simulations we used GROMACS 3.3 softwareii,iii running on eight 2.7 Gz CPUs on a 
parallel cluster. The electrostatic interactions were treated with use of Particle-Mesh Ewald summation algorithmiv with 
1.0 nm real-space cut-off. For integration of the equations of motion the standard Verlet algorithm was used with a time 
step of 2.5 fs. The systems were coupled with a heat bath of 300 K temperature using Berendsen thermostat. v 

Firstly, for each system we constrained positions of the PGA backbone atoms with flexible harmonic constrains and 
performed a preliminary 1 ns molecular dynamics simulation run to equilibrate positions of water and ions.  The 
harmonic constant for these constrains was equal to 1000 kJ/(mol*nm). Due to the flexibility of constrains and strong 
repulsive electrostatic interactions between the side chains, the final conformations of PGA after these preliminary 
simulations were less compact and more exposed to the solvent than the reference α -helix (see Fig. 1 in the main 
text).  Then for each system we have run 200 ns productive molecular dynamics simulations at NVT conditions. The 
trajectories were saved each 2 ps. In both water and brine we assumed that all the PGA side-chain carboxylic acids 
were ionised, and the PGA N-terminus was also ionised. The non-zero charge of the simulation cell was neutralised by 
a homogeneous background charge density (“charge jelly”) of the opposite sign and with the same magnitude when 
integrated across the simulation cell. 4 

To check whether or not this way of neutralisation affect the results on compact PGA conformation in the solution 
we performed an additional 200 ns of the brine solution where there were 77 sodiums and only 56 chlorides, so, the net 
charge of the system was equal zero. The results on comparison of the SAS values of these two simulations are 
presented on Fig. 1 here. As one can see from the figure, there is no significant difference between these two curves. 
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Figure S1. Solvent-accessible surface (SAS) area of PGA in 0.30 M NaCl solution against simulation time for two different 
ways of the simulation cell neutralisation. Solid line – the simulation cell was neutralised by different numbers of added 
ions (references as ‘no jelly’). Dashed line - the simulation cell had the same numbers of sodiums and chlorides and has 
been neutralised by the electrostatic jelly (referenced as ‘jelly’).  The SAS values for an ideal α-helix shown by horizontal 
dashed line. 

The molecular dynamics trajectories were analysed by the GROMACS analysis tooliii (calculations of 
Ramachandran angles and SAS values). The Matlab program vi was used for some additional statistical analysis and 
plotting the figures except of molecular graphics which were designed with the VMD molecular visualisation & 
analysis program.vii 

 
 
 
                                                           
i G. Schaftenaar, J. H. Noordik, Journal of Computer-Aided Molecular Design 2000, 14, 123. 
ii H. J. C. Berendsen, D. van der Spoel, R. van Drunen, Comput. Phys. Commun. 1995, 91, 43-56.   
iii E. Lindahl, B. Hess, D. van der Spoel, Journal of Molecular Modeling 2001, 7, 306-317.   
iv T. Darden, D. York, L. Pedersen, J. Chem. Phys. 1993, 98, 10089. 
v H. J. C. Berendsen, J. P. M. Postma, W. F. van Gunsteren, A. Dinola, J. R. Haak, J. Chem. Phys. 1984, 
81, 3684-3690. 
vi http://www.mathworks.com/ 
vii W. Humphrey, A. Dalke, K.Schulten, Journal of Molecular Graphics 1996, 14, 33-38. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


