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We read with great interest the article by Jiang and col-
leagues in a recent issue of Arthritis Research & Therapy
related to osteopontin (OPN) gene polymorphisms influ-
encing the risk of knee osteoarthritis (OA) and the OPN
levels in synovial fluid in a Chinese population [1]. The
authors showed that the thrombin-cleaved osteopontin
(OPN-N) levels in synovial fluid were positively correlated
to the radiographic severity of OA, which was consistent
with our result [2]. In addition, the group indicated that
OPN-N levels (but not the full-length OPN levels) in syn-
ovial fluid were significantly lower in certain OPN gene
polymorphisms (-443TT and —66GG). We believe this re-
sult was very intriguing to lots of readers. However, the
discussion of this specific part was unclear and deserves
more attention.

For the —443 locus, the authors suggested that —443 T
had a lower promoter activity that could regulate the OPN
gene transcript activity, thus influencing OPN expression.
Similarly, for the —66 locus, overexpression of specificity
protein 1 induced higher promoter activation on a plasmid
carrying the T allele compared with the equivalent plasmid
carrying the G allele that was used to explain their find-
ings. In other words, alleles at polymorphic sites in the
OPN gene influence the OPN level by influencing the
level of promoter activity and characterizing their abil-
ity to bind transcription factors that had been pro-
posed by the authors. Perhaps most puzzling of all,
these explanations actually conflicted with their find-
ings — certain OPN gene polymorphisms of the two
loci (-66, —443) were not associated with full-length
OPN, but with OPN-N.
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Almost at the end of the discussion, the authors postu-
late that the influence of OPN polymorphisms on risk
and severity of OA is very probably due to its effect on
the synthesis of the active OPN protein. Combined with
the result of the study, we speculate that the authors
mean that certain OPN polymorphisms could lead to ac-
tive OPN protein that can easily be cut by thrombin.
However, the loci (—66, —443) are all in the human OPN
promoter, but not the coding sequence. Theoretically, a
promoter is a region of DNA that initiates transcription
of a particular gene that could influence the expression
of this gene but may not have an effect on the properties
of the corresponding protein.

So what are the possible reasons that could explain the
high OPN-N level in OA patients? Liu and coworkers
suggested that significant higher expression of thrombin
was observed in OA synovial fibroblasts than in normal
synovial fibroblasts [3]. Ohba and colleagues found high
levels of thrombin activity in rheumatoid arthritis [4].
Myles and Leung indicated that OPN cleavage by throm-
bin was dependent on both anion-binding exosites in
thrombin that determined the rates and specificity of
thrombin proteolysis [5]. Alongside these potential rea-
sons (higher expression or activity of thrombin), Jones and
colleagues found that antithrombin activity is selectively
depressed in rheumatoid arthritis synovial fibroblasts [6].

Above all, we respect the great contribution of the au-
thors and have no doubt that the results of the data are
accurate. We are just curious about the association be-
tween certain OPN gene polymorphisms and OPN-N
(not full-length OPN). We would be very grateful if the
authors could discuss this association more clearly. The
association between certain OPN gene polymorphisms
and OPN-N also deserves exploration in further studies.
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Abbreviations

OA: Osteoarthritis; OPN: Osteopontin; OPN-N: Thrombin-cleaved osteopontin.

Competing interests
The authors declare that they have no competing interests.

Acknowledgements

This work was supported by Hunan Provincial Innovation Foundation for
Postgraduates, the Fundamental Research Funds for the Central Universities
of Central South University, the National Natural Science Foundation of
China (No. 81201420, 81272034), and the Provincial Science Foundation

of Hunan (No. 14JJ3032).

Published online: 26 September 2014

References
1. Jiang Y, Yao M, Liu Q, Zhou C: OPN gene polymorphisms influence the

risk of knee OA and OPN levels in synovial fluid in a Chinese population.

Arthritis Res Ther 2013, 15:R3.

2. Gao SG, Cheng L, Zeng C, Wei LC, Zhang FJ, Tian J, Tu M, Luo W, Lei GH:
Usefulness of specific OA biomarkers, thrombin-cleaved osteopontin, in
the posterior cruciate ligament OA rabbit model. Osteoarthritis Cartilage
2013, 21:144-150.

3. Liu JF, Hou SM, Tsai CH, Huang CY, Yang WH, Tang CH: Thrombin induces
hemo oxygenase-1 expression in human synovial fibroblasts through
protease-activated receptor signaling pathways. Arthritis Res Ther 2012,
14:R91.

4. Ohba T, Takase Y, Ohhara M, Kasukawa R: Thrombin in synovial fluid of
patients with rheumatoid arthritis mediates proliferation of synovial
fibroblast-like cells by induction of plate derived growth factor.

J Rheumatol 1996, 23:1505-1511.

5. Myles T, Leung LL: Thrombin hydrolysis of human osteopontin in
dependent on thrombin anion-binding exosites. J Bio/ Chem 2008,
283:17789-17796.

6. Jones HW, Bailey R, Zhang Z, Dunne KA, Blake DR, Cox NL, Morris CJ,
Winyard PG: Inactivation of antithrombin Il in synovial fluid from
patients with rheumatoid arthritis. Ann Rheum Dis 1998, 57:162-165.

doi:10.1186/513075-014-0433-0

Cite this article as: Zeng et al: Response to ‘OPN gene polymorphisms
influence the risk of knee OA and OPN levels in synovial fluid in a
Chinese population’. Arthritis Research & Therapy 2014 16:433.

Page 2 of 2



	Abbreviations
	Competing interests
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


