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To the Editor

We read with great interest the paper by Gedye et al. [1]
reporting that clonogenic CD133+ melanoma cells, with
stem cell-like behaviour, express cancer testis antigens
(CTA) and are eVectively recognized by CTA-speciWc
cytotoxic T lymphocytes. Based on their Wndings, the
authors agreeably concluded that immune targeting of
CTA, expressed on melanoma stem cells (MSC), may rep-
resent a promising therapeutic option for the treatment of
melanoma patients.

We had previously drawn similar conclusions utilizing
the Wrst-described model of human MSC, represented by a
clonogenic population of CD20+-enriched melanoma cells,
able to propagate as non-adherent (NA) spheres when cul-
tured in growth medium for human embryonic stem cells
[2]. Indeed, we found a highly homogeneous expression of
a panel of CTA in NA cells, which overlapped with that of
the more diVerentiated, CD20¡, adherent counterpart [3].

In line with Gedye’s results on CD133+ melanoma
cells [1], the frequent expression of CTA that we found
in NA MSC bears highly relevant implications from the
clinical viewpoint. In fact, their consistent expression

identiWed within investigated MSC warrants their reli-
able targeting by CTA-based immunotherapy; addition-
ally, the concomitant expression of several CTA we
found oVers multiple molecular targets to multivalent
CTA-based vaccines, possibly avoiding the emergence
of CTA-negative clones in the course of treatment [3].
The ultimate phenotypic proWle identifying MSC has not
been established yet; however, the concordant identiWca-
tion of CTA in two distinct models of MSC strongly
supports the notion that immunological targeting of
MSC via CTA should represent an optimal therapeutic
strategy to achieve their complete eradication within the
tumor mass. This aspect is crucial for the development
of more eVective therapeutic options for the treatment of
melanoma, since MSC have been reported to be resistant
to conventional chemo- and radio-therapy [4], and sev-
eral large clinical trials are actively investigating the
therapeutic eYcacy of CTA-based immunotherapies in
diVerent cancer indications and stages of disease [5].

Aiming to investigate the transcriptional regulatory
mechanism(s) of CTA in MSC, we also demonstrated that
the CTA proWle of MSC is most likely susceptible to epige-
netic modelling, as shown by the striking correlation found
between promoter methylation status and gene expression
of the CTA MAGE-A3 and NY-ESO-1 in NA MSC ([3]
and unpublished data). The epigenetic regulation of the
CTA phenotype in MSC foresees that DNA hypomethylat-
ing drugs, such as 5-aza-2�-deoxycytidine (5-AZA-CdR),
can be eVectively utilized to induce and/or upregulate CTA
expression by CTA-negative or -weakly positive MSC, thus
potentiating their constitutive immunogenicity and/or their
recognition by CTA-speciWc T cells. This achievement will
be most likely driven by hypomethylation of CTA promot-
ers by 5-AZA-CdR, rather than by the selection of CTA-
positive chemoresistant MSC, as suggested by Gedye et al.
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Supporting this notion, the key role of DNA methylation in
regulating presence and levels of CTA expression in mela-
noma cells is well acknowledged, and also the ability of 5-
AZA-CdR to persistently induce or upregulate CTA
expression in neoplastic cells, both in vitro and in vivo, has
been exhaustively demonstrated to depend on its DNA
hypomethylating activity [6].

In conclusion, the available data on CTA, along with the
recently described susceptibility of CD133+ MSC to natural
killer cell-mediated recognition and lysis [7], strongly sup-
port the clinical potential of immunotherapeutic approaches
in eradicating MSC. Along this line is the potential of 5-
AZA-CdR to implement novel combined chemo-immuno-
therapeutic approaches for the most eVective immunologic
targeting of melanoma cells with stem cell-like characteris-
tics, as well as of melanoma cells with a more diVerentiated
phenotype.

Acknowledgments This work was supported in part by grants from
the Associazione Italiana per la Ricerca sul Cancro, Istituto Superiore
di Sanità, Lega Italiana per la Lotta contro i Tumori.

References

1. Gedye C, Quirk J, Browning J, Svobodova S, John T, Sluka P et al
(2009) Cancer/testis antigens can be immunological targets in clo-
nogenic CD133+ melanoma cells. Cancer Immunol Immunother
58:1635–1646

2. Fang D, Nguyen TK, Leishear K, Finko R, Kulp AN, Hotz S et al
(2005) A tumorigenic subpopulation with stem cell properties in
melanomas. Cancer Res 65:9328–9337

3. Sigalotti L, Covre A, Zabierowski S, Himes B, Colizzi F, Natali PG
et al (2008) Cancer testis antigens in human melanoma stem cells:
expression, distribution, and methylation status. J Cell Physiol
215:287–291

4. Dean M, Fojo T, Bates S (2005) Tumour stem cells and drug resis-
tance. Nat Rev Cancer 5:275–284

5. Caballero OL, Chen YT (2009) Cancer/testis (CT) antigens: poten-
tial targets for immunotherapy. Cancer Sci 

6. Sigalotti L, Fratta E, Coral S, Cortini E, Covre A, Nicolay HJ et al
(2007) Epigenetic drugs as pleiotropic agents in cancer treatment:
biomolecular aspects and clinical applications. J Cell Physiol
212:330–344

7. Pietra G, Manzini C, Vitale M, Balsamo M, Ognio E, Boitano M
et al (2009) Natural killer cells kill human melanoma cells with
characteristics of cancer stem cells. Int Immunol 21:793–801
123


	Cancer testis antigens and melanoma stem cells: new promises for therapeutic intervention
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


