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S1. Different MALDI-MS preparation parameters. 
 
To test whether different sample preparation methods could reduce the variability associated 
with the MALDI-MS peak area measurements, we have carried out a series of test 
experiments, in which the peak areas associated with a pure solution of the peptide SBP has 
been collected in 9 spectra. The standard deviation of the 9 measurements (for each test) has 
been taken as a measure of the data variability. The tests include, among other conditions (see 
Fig. S1), the following changes with respect to the standard procedure described in the 
Methods Section of the main manuscript text:  

1) the mixing of matrix and peptide solution has been performed before spotting on 
MALDI sample plate and larger volumes of peptide solutions have been used; 

2) the matrix/peptide ratio was changed to 1:4 (instead of 1:1); 
3) The number of accumulated spectra per spot has been doubled; 
4) The concentration of the NH4HCO3 buffer has been changed from our standard 400 

mM (as employed in the lysozyme digestion assay) to 100, 50, and 25 mM. 
 

The results show that our standard procedure leads to variability comparable or better than the 
other tested preparation methods. We note that all analysed spectra did not suffer from a too 
low signal to noise ratio, so there was no need to discard any spectrum from the analysis. 
Moreover, we have adjusted the MALDI parameters specifically to remain far from the 
saturation limit of the detector, so that also in this case no spectra needed to be discarded. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. S1: Influence of different preparation methods for MALDI ToF-MS on the standard 
deviations associated with the peak area value of a solution of the SBP peptide (1,467 Da) in 
series of nine measurements for each preparation method. Our standard procedure (grey bar) 
leads to a standard deviation comparable or even smaller than other preparation methods. 
Variations from standard protocol (A) are as follows: B: matrix and sample were mixed before 
spotting using an increased volume to minimize pipette errors (50 µl of sample and matrix, 
respectively). C: Increased amount of accumulated spectra (10 instead of 5). D: Matrix/Sample 
ratio was adjusted to 1:4 (before: 1:1). E-G: Molarity of buffer (NH4HCO3) that was used for 
sample dissolving was decreased to 100, 50 and 25 mM instead of 400 mM. 
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S2. Adhesion on tube walls. 
 
We have performed control experiments to explore the possible adhesion of the peptides on 
the walls of the LoBind tubes (Eppendorf AG, Hamburg, Germany) used in our experiments 
(see Fig. S2). The results of these control experiments show that, apart from small deviations 
from the initial values well within the intrinsic error bar of the MALDI method, the peak areas 
of peptides placed in contact with tubes in the absence of SiO2 nanoparticles remain stable up 
to 24 hours. In principles, it is possible to use the control experiment to correct the data in the 
presence of nanoparticles (after subtraction of the control values). However, whether or not 
such correction is performed does not alter the final conclusion. We believe that performing 
the binding experiments with nanoparticles is important to this respect, given the much larger 
surface area displayed by the particle suspensions compared to the surface area of the tube 
alone. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. S2: Time evolution of peptide adsorption as measured with MALDI-ToF MS depletion technique. 
Sample (upper image) describes the adsorption of peptides on SiO2 nano particles in Eppendorf tubes. 
Controls (middle) shows peptide adsorption plots on Eppendorf tubes without nano particles. The 
corrected data (lower image) was calculated by subtraction of controls from sample values. Although 
for P1 and P3 a weak adsorption onto tubes (controls) can be assumed within first 120 minutes, signals 
remain stable or increase slightly until 1,440 minutes. 
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S3. Purity of synthetic peptides. 
 
To assess the purity of the synthetic peptides we include exemplary MALDI ToF-MS spectra 
of each peptide solution, Fig. S3, in which the peaks associated to peptides used in this study 
are marked with black squares. The purity is acceptable in all cases except for the SBP 
peptide, which present also a few spurious peaks not included in our analysis. We note, 
however, that the intensity of the peak corresponding to the expected mass/charge ratio of the 
SBP peptide is high enough to permit a clear analysis of its adsorption behaviour comparably 
with the other sequences 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. S3: MALDI ToF-MS of the solution of synthetic peptides P1, P2, P3, P4, WBP, SBP used in our 
study, as a mean of assessing the purity of the peptides after SPP synthesis. Black squares indicate the 
specific peptide peaks. MALDI ToF-MS is a common technique to identify peptide purity after synthesis 
procedure and was therefore used in this context. Given peptide masses are without modifications (e.g. 
alkylation). As it can be seen, peaks of interest can be separated easily from potential foreign peaks (if 
existing). 
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 S4. Oxidation of tryptophane residues. 
 
We have monitored the MALDI peaks associated to the peptide P4 (containing 2 tryptophan 
residues) assuming (i) no oxidation (936.01 Da); (ii) single oxidation (+16 Da w.r.t. the non-
oxidized case); (iii) twofold oxidation (+32 Da); (iv) threefold oxidation (+48 Da); and (v) 
fourfold oxidation (+64 Da). As reported in Figure S4, the peak areas associated with any of 
the oxidized states are much smaller than the one associated with the non-oxidized state. Also 
during the temporal evolution of the peak area when the peptide is incubated with SiO2 
nanoparticles, no appreciable increase of the peak areas of the oxidised states is observable. 
We thus conclude that possible oxidation does not interfere with the adsorption properties of 
P4. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. S4: MALDI peak areas associated with the non-oxidized or with oxidized states of tryptophan in peptide P4 
(WWCNDGR). The occurrence of peaks corresponding to oxidized states after 24 hours incubation is negligible 
(left). The abundance of oxidation peaks did not change significantly with time during incubation of the peptide with 
SiO2 nanoparticles (right). 
 
 

Electronic Supplementary Material (ESI) for Analytical Methods
This journal is © The Royal Society of Chemistry 2013



<<

  /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 1.6

  /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 (None)

  /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 <>

    /ENG ()

    /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.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



