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=3 T-CELL RESPONSES

Unlocking T, 17-cell differentiation

DOI:
10-1038/nri1963 Dan Littman and colleagues report
in Cell that the differentiation of
interleukin-17 (IL-17)-producing
pro-inflammatory T helper (T ) cells
(known as T ;17 cells) is directed by
the transcription factor and nuclear
hormone receptor retinoic-acid-
related orphan receptor-yt (RORYt).
T, 17 cells are the most recently
discovered subset of T, cells, and
they effect their role at the interface
between the adaptive and the innate
immune response. They regulate
granulopoiesis and host defence
against extracellular pathogens,
and contribute markedly to the
development of autoimmune disease.
But what are the mechanisms that

regulate the differentiation of this
effector-cell subset? Littman and
colleagues looked to the orphan
nuclear receptor RORYt to answer
this question. RORYt is required for
development of the lymph nodes, the
Peyer’s patches and other lymphoid
tissues, and the expression of RORyt
by CD4*CD8* (double positive)
T cells has been shown to extend
their survival during clonal selection.
DNA-microarray analysis of CD4*
T cells revealed that culture with
1L-23 (which favours differentia-
tion into T ;17 cells) resulted in an
increase in the amount of mRNA
encoding RORYt. Because the
authors had already found RORyt*
T cells in the intestinal lamina
propria of mice, they were
prompted to ask whether these
cells were of the T ,17-
cell subset. A large
proportion of lam-
ina propria T cells
were indeed
found to produce
IL-17, and RORYt
was required for this
expression. RORYt was
also shown to be sufficient
to induce the expression of
IL-17 (and the related cytokine
IL-17F) by naive CD4* T cells
that were stimulated with
antigen, and it was required
to induce IL-17 expression
by these cells in response
to IL-6 and transforming

growth factor-B (TGFp), cytokines
that are known to induce IL-17
expression. Therefore, Littman and
colleagues have shown that RORyt
functions as a transcription factor
downstream of IL-6 and TGFf} and
is required for the differentiation of
T,17 cells, both in vitro and in the
lamina propria.

T, 17 cells have been shown to be
pathogenic in several animal models
of autoimmune disease, including
experimental allergic encephalomy-
elitis (EAE). So the authors induced
EAE in both wild-type mice and
RORyt-deficient mice, and they
examined the role of RORYt in the
development of EAE. Mice that
lacked endogenous RORYt were less
susceptible to EAE, and the presence
of RORYt was shown to be required
for the in vivo differentiation of
pathogenic T, 17 cells in the central
nervous system during the EAE
disease process.

Together, these results indicate
that the transcription factor RORyt
is a key immune regulator that
directs the differentiation of T,;17
cells, which are pro-inflammatory.
Manipulating the activity of RORyt
might therefore be an attractive
strategy for the treatment of various
inflammatory diseases.

Sharon Ahmad

ORIGINAL RESEARCH PAPER Ivanov, I.|. et al.
The orphan nuclear receptor RORYt directs the
differentiation program of proinflammatory
IL-17* T helper cells. Cell 126, 1121-1133 (2006)

NATURE REVIEWS [IMMUNOLOGY
© 2006 Nature Publishing Group

VOLUME 6 | NOVEMBER 2006



	Unlocking TH17-cell differentiation
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


