expression. They then performed literature
searches and used RNA-silencing techniques
to further narrow down their results.

The team focused on TMEM97 because
itis highly expressed in sterol-depleted cells
and is targeted by sterol-response-element
binding proteins, which also activate other
cholesterol regulatory genes. Knocking down
its expression led to decreased cholesterol
uptake and lowered cholesterol levels in cells.
The authors suggest that their combined
screening technique offers a powerful method
for pinpointing genes in particular pathways.

MICROBIOLOGY

Supershedding mice

Infect. Immun. doi:10.1128/1A1.00558-09 (2009)
Clostridium difficile, a spore-forming
anaerobic bacterium that inhabits the gut
of as many as 5% of humans, is a leading
cause of antibiotic-induced diarrhoea.
When a carrier takes
antibiotics, these

can wipe out other
gut microbiota and
send C. difficile

into overdrive,

which can lead to
rampant spread of the
bacterium in hospital
settings. Trevor Lawley of the Wellcome
Trust Sanger Institute in Hinxton, UK,

and his colleagues have developed a new
mouse model for the condition.

Between two and three days after
treatment with the antibiotic clindamycin,
mice carrying C. difficile shed a million-
fold more spores in their faeces than before.
More than half of the mice retained this
‘supershedder’ status for several weeks.
Uninfected mice housed with supershedders
became carriers themselves; because the
bacterial spores are ethanol resistant, cages
had to be thoroughly cleaned with sporicides.

GEOLOGY

Earth-shattering research

Geology 37, 615-618 (2009)
How does a rock weather away into clay?
Usually, it is helped along by fungi, in a
process now examined in detail by Steeve
Bonneville at the University of Leeds, UK,
and his colleagues.

The team grew tree seedlings and a
symbiotic fungus Paxillus involutus in
an experimental set-up that included the
mineral biotite, and followed the action with
high-resolution microscopy. The fungus
enhances the weathering of biotite, not by
exuding chemically active substances as

was previously thought, but by physically
disrupting the structure of the mineral with
its hyphae. This is followed by chemical
changes as the fungus removes potassium
and oxidizes iron within the mineral. Soon,
the rock is no more.

COMPUTATIONAL BIOLOGY

Unstuck by design

Proc. Natl Acad. Sci. USA doi:10.1073/
pnas.0904191106 (2009)
Computational predictions could make it
easier to design biopharmaceuticals that
don’t stick together. Aggregation can destroy
the effectiveness of antibody-based drugs or,
worse, spur an unwanted immune response.
But current methods to stabilize antibodies
involve trial and error, which can be costly.
Bernhardt Trout of the Massachusetts
Institute of Technology in Cambridge and
his colleagues have developed a method to
predict the exposed areas
on a protein that are
hydrophobic and
make it more likely
to clump in solution.
The researchers made
these predictions
for two different
therapeutic antibodies
(see image left; red represents
hydrophobic patches) and
targeted specific amino acids
for mutation, swapping them
for less-hydrophobic versions.
Several of their creations were
more stable than the originals.

NEUROLOGY

Feeling out autism

Nature Neurosci. doi:10.1038/nn.2356 (2009)
Children with autism spectrum disorder
(ASD) may rely more on physical feedback
than visual cues when performing tasks.
Reza Shadmehr at Johns Hopkins
University in Baltimore, Maryland, and
his colleagues asked children with ASD
and children with typical development to
play a video game in which they learn to
use a robotic arm to capture animals. As
training progresses, a force is applied to the
arm that the children must correct for. In
some instances, the corrective force that the
children apply was measured, revealing how
their brains build a generalized mental model
of the way in which the robotic arm works.
Those children with ASD who were most
reliant on the physical feedback to build this
mental model had larger deficits in motor
control, imitation and even social function.

© 2009 Macmillan Publishers Limited. All rights reserved
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A bioengineer gets schooled by
Escherichia coli.

The ability to learn from situations
and to predict certain outcomes
sets us apart from many living
things. It prevents many of us from
chasing balls into busy streets or
placing bottles of ethanol near
Bunsen burners. Still, it didn't
stop thousands of US researchers
submitting applications for the
National Institutes of Health's
Challenge Grants — funded
by President Barack Obama'’s
economic stimulus package —
despite an expected success rate
little better than one or two per cent.

To enjoy the benefits of learning
and predictive behaviour, we usually
assume that you need a nervous
system or at least a neuron. So it
was surprising to read that Saeed
Tavazoie at Princeton University,
New Jersey, and his colleagues
have demonstrated that bacteria
can learn and exhibit anticipatory
behaviour (I. Tagkopoulos et al.
Science 320,1313-1317; 2008).
They show computationally and
experimentally that Escherichia coli
can learn temporal correlations
between environmental stimuli
— for example, that an increase
intemperature is followed by
adecrease in oxygen levels —
allowing the bacteria to predict and
prepare for future environmental
changes.

The researchers show that
this associative learning is
accomplished by rewiring of
biochemical networks. Strikingly,
they also show that, like many of
us, E. coli quickly ‘unlearn’ (in fewer
than 100 generations) what they
had learned in a new situation.

Now we know that bacteria can
be taught such tricks, it will be
interesting to see if we can use novel
combinations of environmental
stimuli to train microbes to
efficiently convert biomass into
energy sources, such as hydrogen
or butanol. By providing E. coli
with such an educational stimulus
package, we may be able to boost
the global economy.

Discuss this paper at http://blogs.
nature.com/nature/journalclub

155




<<
  /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




