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A microbiologist wonders what 
turns us on.

An Internet search for the words 

‘pheromone attractant’ pulls up 

products ranging from human 

aphrodisiacs to control measures 

for the Colorado potato beetle.   

But sexual chemistry is not only 

important to humans and beetles, 

it is also relevant to many fungi. 

Fungal peptide pheromones are 

often released by one mating 

type to attract a partner of the 

opposite sex, thereby initiating 

the programme of sexual 

differentiation. This signalling 

is often highly specific so that 

pheromones attract only potential 

partners and not unwanted suitors.

Work by Joseph Heitman and 

his colleagues at Duke University 

in Durham, North Carolina, 

provides a new spin on pheromone 

signalling in fungi (Y.-P. Hsueh 

et al. EMBO J. 28, 1220–1233; 

2009). While studying the fungal 

pathogen Cryptococcus neoformans, 

the authors became curious about 

the function of an uncharacterized 

pheromone-receptor-like gene.  

It turns out that this gene, 

CPR2, encodes a constitutively 

active receptor that stimulates 

downstream mating events in 

both the presence and absence 

of pheromones. During sexual 

differentiation, expression of CPR2 

is upregulated and supplements the 

activity of conventional pheromone 

receptors. A single amino-acid 

substitution in the Cpr2 protein, 

in a transmembrane domain 

that is highly conserved among 

pheromone receptors, was shown 

to be responsible for constitutive 

signalling activity.

This demonstrates that the 

sexual lifestyles of unicellular 

organisms can be much more 

complicated than they first seem. 

Furthermore, constitutively active 

receptors have been implicated 

in many signal-transduction 

processes in mammalian cells. It 

remains to be seen whether sexual 

activity in more complex organisms 

also involves signalling components 

that are continuously turned on. 

GENETICS

Y-rated
Curr. Biol. doi:10.1016/j.cub.2009.07.032 (2009)

DNA sequencing of the human 
Y chromosome suggests that humans carry 
100–200 genetic mutations not seen in their 
parents. This direct measurement of the 
human mutation rate should help researchers 
to refine evolutionary dating and better 
understand the source of genetic disease.

Yali Xue and Chris Tyler-Smith of 
Wellcome Trust Sanger Institute in Hinxton, 
UK, and their colleagues sequenced the Y 
chromosome of two men in China separated 
by 13 generations. Four mutations had 
cropped up during that time. Extrapolating 
out to the 6-billion-odd base pairs of the 
complete human genome, that translates to 
roughly one mutation per 30 million base 
pairs per generation on average. 
For a longer story on this research, 
see http://tinyurl.com/nv9u59

CANCER BIOLOGY

Cilia’s dual role
Nature Med. doi:10.1038/nm.2011; 

doi:10.1038/nm.2020 (2009)

Cilia, the thin filaments that protrude from 
many mammalian cells, can both inhibit and 
exacerbate tumour formation in mice.

Cilia are essential for proper functioning of 
the hedgehog signalling pathway, which has 
been found to go haywire in various cancers. 
Jeremy Reiter of the University of California, 
San Francisco, and his colleagues deleted 
genes for cilia formation in two mouse models 
of skin cancer, each carrying a mutation in the 
hedgehog pathway. Tumours did not grow in 
mice with one mutation, but were accelerated 
in mice carrying the other.

Arturo Alvarez-Buylla, also at the 
University of California, San Francisco, and 
his colleagues found similar results modelling 
brain cancer in mice. In addition, they showed 
that some types of human brain cancer have 
cilia, whereas others do not, suggesting that 
cilia could aid in diagnosing cancer type.

FOOD CHEMISTRY

Bee-devilled by corn syrup
J. Agric. Food Chem. 57, 7369–7376 (2009)

Dangerous levels of toxins that can form 
in high-fructose corn syrup and endanger 
domesticated honeybees can now be easily 
predicted and eliminated.

Blaise LeBlanc, while at the US 
Department of Agriculture in Tucson, 
Arizona, and his colleagues measured the 
rate of formation of hydroxymethylfurfural 
(HMF), a heat-generated contaminant found 
in high-fructose corn syrup, honey and other 
foods. Over a 35-day period, they tracked 
HMF content in several brands of syrup 
stored at different temperatures. They also 
established the concentration at which HMF 
becomes toxic to caged bees.

Although temperatures of around 32 °C 
had little effect, those of 40 °C and above 
caused the HMF content to rise markedly. 
The rate of the increase can be precisely 
predicted from pH and other variables, the 
scientists say. HMF formation was lower in 
syrups of higher pH, and adding bases to 
syrup reduced levels of the toxin.

MICROBIOLOGY

Resistance is futile
Clin. Infect. Dis. 49, 869–875 (2009)

Antibiotic resistance in pathogens can be 
reversed by rolling back the total amount of 
the drug consumed, but it increases as soon 
as consumption rises again.

During a seven-month period in 2001–02, 
the use of ciprofloxacin, a popular antibiotic, 
was restricted in Israel because supplies were 
being stockpiled in case of a bioterrorist 
attack. Michal Chowers and her colleagues 
at Tel Aviv University in Israel measured the 
ciprofloxacin sensitivity of the bacterium 
Escherichia coli from urine samples before, 
during and after this period. 

A near 50% drop in ciprofloxacin use 
reduced the percentage of samples containing 
resistant bacteria from 12% to 9%. But 
resistance surged as soon as people started 
popping the pills again.

To develop a more sustainable process, 
Sang Yup Lee and his colleagues at the 
Korea Advanced Institute of Science and 
Technology in Daejeon, Republic of Korea, 
boosted putrescine production in Escherichia 
coli. Their method involved inactivating the 
metabolic pathways that use and degrade 
putrescine, and amplifying the production of 
an enzyme that makes it from its precursor, 
ornithine. In high-cell-density cultures, the 
bacteria can produce up to 24.2 grams of 
putrescine per litre in about 32 hours. 

C
. K

R
E

B
S

/
C

O
R

B
IS

15

Vol 461|3 September 2009

15

NATURE|Vol 461|3 September 2009 RESEARCH HIGHLIGHTS

JOURNAL CLUB

© 2009 Macmillan Publishers Limited. All rights reserved


	Cancer biology: Cilia's dual role


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 1.00000
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /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 [665.858 854.929]
>> setpagedevice




