
F U N G A L PAT H O G E N E S I S

A perfect adaptation

The inability of a species of Candida 
to synthesize a common vitamin is 
one secret behind its success as a uri-
nary pathogen, according to a new 
report in Science.

Candida glabrata is a common 
cause of urinary tract infections and 
adheres to host uroepithelial cells 
using adhesins that are encoded 
by the EPA gene family. The EPA 
genes are located in the subtelomeric 
regions of the C. glabrata genome 
— chromosomal locations that are 
transcriptionally silent, in part owing 
to the formation of repressive chro-
matin by the Sir complex of histone 
deacetylases. The EPA gene prod-
ucts aid colonization of the host, 
and so the Cormack laboratory and 
colleagues set out to understand the 
intricacies of chromatin-based regu-
lation of C. glabrata adherence. 

The authors used an elegant 
genetic approach to generate a C. 
glabrata reporter strain that moni-
tors the transcriptional activity of 
the EPA6 locus. In contrast to mice 
with bloodstream infections — in 
which the reporter construct was 
transcribed at low levels — in a 
mouse model of urinary tract infec-
tion, reporter construct expression 
increased markedly. It seemed that, 
at least for C. glabrata, the mouse uri-
nary tract was somehow able to break 
the silence imposed by the Sir pro-
teins and to induce the expression of 
EPA6. By measuring the expression 
of the EPA6 gene in specific synthetic 
urine media, the authors established 
that the key to this phenomenon was 

the low levels of the vitamin nicotinic 
acid (NA) in urinary secretions. 

But how can the lack of NA affect 
chromatin-mediated gene regula-
tion? By comparative genome analy-
sis, it became apparent that C. gla-
brata has deleted the genes that are 
needed to synthesize NA de novo, 
and therefore the organism is totally 
reliant on its surroundings to gain 
access to this vitamin. The authors 
proposed that, as NA is a precursor 
of NAD+, the NAD+-dependent his-
tone-deacetylase activity of the Sir 
proteins might be reduced when NA 
is limiting. Consistent with a general 
loss of Sir-mediated silencing, when 
C. glabrata was grown in urine, not 
only EPA6, but two other silenced 

subtelomeric genes were dere-
pressed, and the addition of excess 
NA suppressed this induction. 

The authors suggest that the com-
bined loss of the NA biosynthetic 
genes, together with the subtelomeric 
location of the EPA adhesin locus, 
represent an ingenious evolutionary 
strategy that ensures that C. glabrata 
is perfectly adapted to its ecological 
niche. 

Shannon Amoils 
 References and links

ORIGINAL RESEARCH PAPER Domergue, R. 
et al. Nicotinic acid limitation regulates silencing 
of Candida adhesins during UTI. Science 17 Mar 
2005 (doi:10.1126/science.1108640)

NATURE REVIEWS | MICROBIOLOGY  VOLUME 3 | MAY 2005 | 1

R E S E A R C H  H I G H L I G H T S


	A perfect adaptation
	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


