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SUPPLEMENTAL FIGURES 

 

Figure S1: Structures of lipids used for lipoprotein complex formation. 



 

Figure S2: Simulated mass distributions for nanodiscs with a peak full width at half max of 100 

Da. Nanodiscs were simulated with a Gaussian distribution in the number of total lipids centered 

at 140 lipids with a standard deviation of ±5 lipids. The reference lipid mass was set to the mass 

of POPC, 760 Da. An additional theoretical lipid with mass defects ranging from 0.5 to 0.99 (left) 



was mixed at a ratio of 1, 5, 10, or 25% (top). The mass of the added lipid was calculated as the 

mass defect times the reference lipid mass. Because the absolute mass shifts with added lipid, the 

x-axis is not labelled for clarity, but each x-axis spans a uniform 20 kDa in mass. A binomial 

distribution was assumed for the number of each of the two lipid types. Colors show the degree of 

overlap between peaks ranging from no overlap (purple) to complete overlap (yellow).  

 

 

Figure S3: Zoomed simulated mass distributions for select mass defect values and mixing ratios 

from Figure S2. The x-axis is plotted as the change in mass from the highest peak in the distribution 

and focuses on only the region between the highest peak and +1 POPC molecule. The denominator 

of the resonance (right) determines how many peak series are present.  



 

Figure S4: Simulated mass distributions for nanodiscs as described in Figure S2 except with a 

peak full width at half max of 200 Da.  



 

Figure S5: The extracted intensity of the mass distribution at 40 V CID for POPC/GM1 nanodiscs 

with two MSP1D1T1(-) belts and different numbers of POPC and GM1 per complex.  

 

 

Figure S6: a) The mass defect values summed across the spectrum for POPC/cholesterol 

nanodiscs from 0 (purple) to 100 V (red) CID. Note: this is the same data as Figure 2b right but 

centered from -0.5 to 0.5 to clearly show the shift in the mass defect peak for the evens. b) The 

extracted peak position of the even mass defect series as a function of collision voltage. A clear 

shift is seen around 40 V due to dissociation of cholesterol from the nanodisc. 



 

 

 

Figure S7: Schematic of MSP nanodiscs (left) and an example Saposin A nanoparticle (right), 

which is taken from PDB: 4DDJ in complex with lauryl-dimethylamine oxide detergent. Each 

complex contains two proteins, one blue and one green. MSP wraps around the lipid bilayer with 

one MSP per each leaflet. In contrast, each SapA contacts both leaflets but does not encircle the 

bilayer. 

  



SUPPLEMENTAL TABLES 

Reference Lipid Name Mass (Da) Mass Defect  

POPC 

MSPD1(-) 22,044 0.002 
MSPD1T1(-) 22,145 0.135 
GM1 1,573.0 0.070 
Cholesterol 386.66 0.509 
Ergosterol 396.66 0.522 
CHS 486.73 0.640 
POPC 760.08 0.000 

POPG 

MSPD1(-) 22,044 0.431 
SapA 9,131 0.190 
TMCL 1,241.6 0.655 
POPG 749.00 0.000 

    
Table S1: Protein and lipid analytes with corresponding masses and calculated mass defect values 

for either POPC (top) or POPG (bottom) reference lipids. Note: GM1 is a mixture of two masses 

(1,545 and 1,573 Da) but is annotated for only the most abundant. 

 

  Number of Molecules 
Pattern  Name 1 2 3 4 5 6 
Single SapA 0.19 0.38 0.57 0.76 0.95 0.14 
 GM1 0.07 0.14 0.21 0.28 0.35 0.42 
        
Double Cholesterol 0.51 0.02 0.53 0.04 0.55 0.05 
 Ergosterol 0.52 0.04 0.57 0.09 0.61 0.13 
        
Triple CHS 0.64 0.28 0.92 0.56 0.20 0.93 
 TMCL 0.66 0.31 0.97 0.62 0.28 0.84 
        

Table S2: The predicted mass defect values for lipids and proteins categorized by resulting mass 

defect pattern. Calculated mass defects are for POPC as the reference lipid except where italicized, 

which denotes POPG as the reference. Note: GM1 is a mixture of two masses (1,545 and 1,573 

Da) but is annotated for only the most abundant. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /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 <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


