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Supplemental Data

Supplementary Figure S1. Evaluation of the SA-binding activity of various HMGB1 constructs by SPR and NMR. (A) Schematic showing the
residue boundaries of constructs of full-length (FL) HMGB1, HMGB1-ΔC, Box A and Box B used for SPR and NMR studies. (B) Sensorgrams of
recombinant FL HMGB1 (4 μM) and HMGB1-ΔC (4 μM) interacting with 3AESA immobilized on the sensor chip. (C) Sensorgrams of recom-
binant Box A and Box B (4 μM) interacting with 3AESA immobilized on the sensor chip. The signal from the mock-coupled surface was
subtracted. Note the binding kinetics of Box A and Box B cannot be compared directly since the analysis of each was done on different
sensor chips and on different days. (D and E) CSPs plotted as a function of residue number for three HMGB1 constructs. CSPs for Box A
are shown in green in (D) and those for Box B in brown in (E). CSPs for the HMGB1-ΔC construct, in blue, are also plotted in both (D) and
(E). Thresholds used for mapping CSPs onto the 3D structures are shown at 12 ppb (blue horizontal line) and 25 ppb (red horizontal line).
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Supplementary Figure S2. SA, ac3AESA, and amorfrutin B1 share the same binding sites in HMGB1. (A) Chemical shift perturbations of FL
HMGB1 arising from 15 mM SA (red), 3 mM ac3AESA (blue) and 2 mM amorfrutin B1(green). Thresholds used for mapping CSPs onto the
3D structures are shown at 12 ppb (blue horizontal line) and 25 ppb (red horizontal line). (B and C) Ac3AESA (B) and amorfrutin B1 (C) in-
duced CSPs mapped onto the 3D structure of human HMGB1-ΔC (2YRQ, residues 6-164). The colors correspond to the amplitude of the
observed Δδ(N–H) CSPs (cyan: Δδ(N–H) < 12 ppb; blue: 12 < Δδ(N–H) < 25 ppb; red: Δδ(N–H) > 25 ppb, as indicated by the scale). Residues for
which the backbone 15N-1H resonance assignments are not available due to rapid exchange of surface amide protons and/or proline
residues, are shown in white.

Supplementary Figure S3. Saturation transfer difference (STD) results demonstrating that ac3AESA has stronger binding affinity to HMGB1
than SA. Ligand-detected STD experiments using 6 mM SA (A) or a titration using 0.6 to 5.8 mM ac3AESA (B), with 20 μM FL HMGB1. In
each panel, the top trace is the spectrum of the ligand (SA in the top panel and ac3AESA in panel B), and the traces below these are
the STD spectra with various amounts of ligand added. These results demonstrate a STD effect for HMGB1 binding by ac3AESA at con-
centrations greater than about 1 mM, but no STD effect for HMGB1 binding by SA at concentrations as high as 6 mM under the condi-
tions of these measurements (final buffer conditions 140 mM NaCl, 3 mM KCl, 10 mM Na2H(PO4), 1.8 M KH2(PO4), pH 7.4).
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Supplementary Figure S4. HMGB1 binds SA, but neither aspirin nor 4-hydroxy benzoic acid
(4-HBA). (A-C) Ligand-detected WaterLogsy experiments using 20 μM HMGB1 with 6 mM
SA (A), 6 mM aspirin (B) or 6 mM 4-HBA (C). The top blue trace in (A-C) shows the 1D
spectrum of SA (A), aspirin (B), or 4-HBA (C). The numbered peaks correspond to the reso-
nances assignments to protons in the left panels. The lower red trace in (A-C) shows the
WaterLogsy spectrum of HMGB1 with SA (A), aspirin (B), or 4-HBA (C). 1D spectra of the as-
pirin sample used for NMR analyses indicated that it was free of SA that can result from
breakdown of aspirin.
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Supplementary Figure S5. Superimposed 15N-1H TROSY-HSQC spectra of FL HMGB1
(residues 1-214; ~0.2 mM protein concentration) recorded in the absence (black) or pres-
ence of 10 mM SA (red) in (A), absence (black) or presence of 10 mM aspirin (blue) in (B),
and absence (black) or presence of 10 mM 4-hydroxy benzoic acid (4-HBA; green) in (C).
All spectra were acquired at 20°C on a Bruker 800 MHz NMR spectrometer equipped with
a 4 mm cryoprobe. 2048 complex points were acquired for each of the 128 increments in
the 15N dimension with a recycle delay of 1 s. Each spectrum was acquired for 1.5 h.
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Supplementary Figure S6. Ac3AESA does not bind mutant R24A/K28A HMGB1. (A) 15N-1H HSQC spectra for FL WT HMGB1 (~0.1 mM) were
generated in the presence (blue) or absence (red) of 3 mM ac3AESA. (B) Residues that show significant CSPs due to ac3AESA binding
are labeled in expanded regions of the superimposed spectra. (C) 15N-1H HSQC spectra for R24A/K28A (~0.1 mM) were generated in the
presence (green) or absence (red) of 3 mM ac3AESA. (D) Residues that show significant CSPs due to ac3AESA binding of WT HMGB1, but
not of R24A/K28A, are labeled in the expanded regions of the superimposed spectra.

Supplementary Figure S7. Amorfrutin B1 does not bind mutant R24A/K28A HMGB1. (A) 15N-1H HSQC spectra for FL WT HMGB1 (~0.1 mM)
were generated in the presence (blue) or absence (red) of 3 mM amorfrutin B1. (B) Residues that show significant CSPs due to amorfrutin
B1 binding are labeled in expanded regions of the superimposed spectra. (C) 15N-1H HSQC spectra for R24A/K28A (~0.1 mM) were gen-
erated in the presence (green) or absence (red) of 3 mM amorfrutin B1. (D) Residues that show significant CSPs due to amorfrutin B1
binding of WT HMGB1, but not of R24A/K28A, are labeled in the expanded regions of the superimposed spectra.
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Supplementary Figure S8. Effect of SA on
the chemo-attractant activity of mutants
of HMGB1: R24A/K28A, H27A/R48A, and
K12A/K68A. Migration of 3T3 fibroblasts was
induced by 1 nM fully reduced WT and
mutant HMGB1 in the absence or pres-
ence of 30 μM SA. The data represent the
mean ± SD (n=3).

Supplementary Figure S9. Evaluation of
the SA-binding activity of fully reduced
HMGB1 (HMGB1RE) and disulfide HMGB1
(HMGB1SS) by SPR. Shown are sensorgrams
of fully reduced and disulfide HMGB1 
(0.5 μM) interacting with 3AESA immobi-
lized on the SPR sensor chip. The signal
from the mock-coupled surface was 
subtracted.

Supplementary Figure S10. SA and gly-
cyrrhizin bind at similar sites in HMGB1.
15N-1H CSPs due to either SA binding (left)
or glycyrrhizin binding (right) were
mapped onto human HMGB1-ΔC (2YRQ,
res. 6-164). All residues are blue except for
those exhibiting significant CSPs, which are
depicted as red stick structures. Binding
site residues shared by SA and glycyrrhizin
are labeled.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /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 <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


