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Supplementary Data
1.Neutron Reflectometry Model to Experimental Data Fitting

Three isotopic contrasts of neutron reflectivity profiles were collected using collected for the
equilibrium adsorption of Pin-a and B-Pth to condensed phase DPPG monolayers. Fitting of
these contrasts allowed the contribution and location of the phospholipid and protein components
of the interfacial structure to be determined. Data was obtained using lipid samples with
hydrogenated and with deuterated acyl chain regions, to provide isotopic contrast between the
proteins and the lipids at the interface. Experiments were carried out with non reflective water
solutions (NRW: 8% D0, 92 % H,0) on which the reflectivity profile is only sensitive to the
interfacial region and D>O on which reflection is sensitive to hydrogenous material. This
combination of isotopic contrasts has been previously used to quantitatively determine the
structure of interfacial films (7)(2)(3)(4)(5).

Table 1: Summary of known scattering lengths, scattering length densities and molecular weights of the lipid
and protein components studied.

Lipid / Protein / Solvent Scattering length (>b)/ 107 Scattering length Molecular weight/g mol™”
A density/10° A2
h-DPPG 0.39 0.36 721
tail d-DPPG 6.84 6.24 783
DPPG head group 6.13 2.52 299
h-DPPG tail -0.32 -0.398 422
d-DPPG tail 0.71 7.54 484
Pin-a in NRW 31.13 1.97 12920
Pin-a in D,0 51.34 3.22 13102
B-Pth in NRW 11.19 1.86 4953
B-Pth in D,O 19.72 3.21 5033
NRW - 0 18.16
D,0O - 6.35 20

1.1 Equilibrium Pin-a adsorbed Condensed phase DPPG monolayer

Abeles layer model fitting of the experimental reflectometry profiles for the protein/lipid
interfaces were carried out using methods previously described by Clifton et a/(/). Briefly, in
this approach the experimental reflectivity data is fitted to the simplest model possible that is
able to describe the interfacial region. The model is increased in complexity (i.e. the number of
fitted layers) until a satisfactory fit to the data is obtained. For example, as the simpliest possible
layer structure a single layer model is used initially in data fitting. This interfacial structure
would suggest a homogenous protein/phospholipid film at the air/liquid interface. For the data
described in this paper, simultaneous fitting of the three reflectivity profiles to this structure
resulted in poor model-to-data fits of the experimental reflectivity profiles (see Figure 1 (A)), it
was therefore determined that the protein/lipid layer structure for Pin-a binding to a DPPG
monolayer was not a homogeneous layer.
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Using a two layer model resulted in an upper layer of lipid at high volume fraction and a lower
layer containing lipid head group and protein. The best two layer model did not fit to the data
satisfactorily, as shown in Figure 2, since the fringes in the NR profiles were not well
represented by the model. Therefore, a more complex three layer model was used to describe our
data as discussed in the text of the main article and explained below.

A three layer model of the interfacial structure was used to fit the NR profiles for Pin-a
adsorption to DPPG (Figure 3). In this model, the lipid acyl chain region, head group region and
an adsorbed protein region below the lipid layer are treated as separate layers. Simultaneous
fitting to the three experimental data sets with this model of the interfacial structure were good. It
was therefore determined that this model was the simplest structure that best describes the
interfacial structure of the Pin-a/DPPG interface. The thicknesses of the layers found in this
structure match well with previously described lipid monolayer structures both with and without
adsorbed protein and therefore the conclusion that layers 1 and 2 of this structure contains the
lipid acyl chain and head group regions of the monolayer and the third layer is composed solely
of an adsorbed protein layer. Error and quantitative analysis of the model to data fits was then
conducted (see main article).
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Figure 1, Neutron reflectometry profiles and best one layer model data fits for Pin-a adsorbed to a condensed
phase DPPG monolayer (A) and the scattering length density profiles that these fits describe (B), The isotopic
contrasts shown are Pin-a/d-DPPG on NRW (red line for the model, ¢ for the experimental data), Pin-a/h-
DPPG on NRW (blue line for the model, x for the experimental data) and Pin-a/h-DPPG on D,O (green line
for the model, 0 for the experimental data).
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Table 2: Parameters obtained from the best single-layer model fits of equilibrium Pin-a adsorbed DPPG

monolayers.
Fit parameters
:::z;; Wb . P o {2 Qripid Qprotein Ajipia/ A>T prot/ ME m”
T/A p/10° A
Layer 1
h-DPPG on NRW 28 1.1 0.64 0.44 60.57 1.67
d-DPPG on NRW 28 4.9
h-DPPG on D,O 28 4.11
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Figure 2, Neutron reflectometry profiles and best two layer model data fits for Pin-a adsorbed to a condensed
phase DPPG monolayer (A) and the scattering length density profiles that these fits describe (B), The isotopic
contrasts shown are Pin-a/d-DPPG on NRW (red line for the model, ¢ for the experimental data), Pin-a/h-
DPPG on NRW (blue line for the model, x for the experimental data) and Pin-a/h-DPPG on D,0 (green line

for the model, ¢ for the experimental data).
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Table 3. Parameters obtained from the best two-layer model-to-data fits for Pin-a adsorbed to DPPG
monolayers at equilibrium.

Layer + H/D . It parameters p Qripid Pprotein Alipid/Az Lprot/ mg m”
contrast /A p /10° A2

Layer 1

h-DPPG on NRW 15 0.28 0.87 0.32 84 0.65

d-DPPG on NRW 15 7.2

h-DPPG on D,O 15 2

Layer 2

h-DPPG on NRW 35 1.16 0.1 0.44 84 2.1

d-DPPG on NRW 35 1.16

h-DPPG on D,O 35 53
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Figure 3, Neutron reflectometry profiles and best three layer model data fits for Pin-a adsorbed to a
condensed phase DPPG monolayer (A) and the scattering length density profiles that these fits describe (B),
The isotopic contrasts shown are Pin-a/d-DPPG on NRW (red line for the model, * for the experimental data),
Pin-a/h-DPPG on NRW (blue line for the model, x for the experimental data) and Pin-a/h-DPPG on D,0
(green line for the model, ¢ for the experimental data).
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Table 4. Parameters obtained from the best three-layer model-to-data fits for Pin-a adsorbed to DPPG with
associated fitting errors

Layer + H/D Fit parameters _

cotftrast A 106 A2 Pripia Pprotein Apid/A? T/ mg m™
T p

Layer 1

h-DPPG on NRW 16.8£0.69  0.1+£0.19  0.75£0.028 0.22+0.048 64+2.4  0.6£0.05
d-DPPG on NRW 16.8+0.69  6.11+0.13
h-DPPG on D,0O 16.8£0.69  0.14+ 0.3

Layer 2
h-DPPG on NRW 7.9+0.85 1.85+0.16 0.56+0.09 0.24+0.12 64+10.4  0.31+0.07
d-DPPG on NRW 7.9+0.85 1.85+0.16

h-DPPG on D,0O 7.9+0.85 3.86+0.5

Layer 3

h-DPPG on NRW 9.3+4 0.61+0.14 - 0.23£0.075 - 0.36+0.12
d-DPPG on NRW 9.3+4 0.61+0.14

h-DPPG on D,O 9.3+4 5.4+ 0.3

References

1. Clifton, L. A,, Green, R. J., Hughes, A. V., and Frazier, R. A. (2008) Interfacial Structure of
Wild-Type and Mutant Forms of Puroindoline-b Bound to DPPG Monolayers, The Journal
of Physical Chemistry B 112, 15907-15913.

2. Vacklin, H. P., Tiberg, F., Fragneto, G., and Thomas, R. K. (2005) Phospholipase A2
hydrolysis of supported phospholipid bilayers: a neutron reflectivity and ellipsometry
study., Biochemistry 44, 2811-21.

3. Lad, M. D., Birembaut, F., Clifton, L. A., Frazier, R. A., Webster, J. R. P., and Green, R. J.
(2007) Antimicrobial peptide-lipid binding interactions and binding selectivity, Biophys. J.
92,3575-3586.

4, Miano, F., Zhao, X., Lu, J. R., and Penfold, J. (2007) Coadsorption of human milk
lactoferrin into the dipalmitoylglycerolphosphatidylcholine phospholipid monolayer
spread at the air/water interface., Biophysical journal. Elsevier 92, 1254-62.

5. Zhao, X., Pan, F., Perumal, S., Xu, H., Lu, J. R., and Webster, J. R. P. (2009) Interfacial
assembly of cationic peptide surfactants, Soft Matter 5, 1630.




<<
  /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
  /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

  /CreateJDFFile 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


