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Abstractions

In the ninth instalment of “The 

Scientific Tourist in London”, 

Matt Brown explores the 

London School of Hygiene 

and Tropical Medicine (http://

network.nature.com/hubs/

london/blog/2009/11/12/the-

scientific-tourist-in-london-9-

famous-men-of-public-health).  

Built in 1926, the building’s 

art deco elegance “has been 

tastefully matched with a 

modern atrium and theatre 

complex”, writes Brown.

He is particularly impressed 

with the details on the 

building’s exterior. “The most 

striking features are the golden 

representations of animals that 

adorn the window balconies. 

Each one is a disease vector, 

such as the mosquito and flea.”

The building is also decorated 

by a frieze that “sports the 

names of 23 eminent names in 

the field of public health,” writes 

Brown, pointing out that none 

of them is a woman. The guide 

to the frieze notes that Florence 

Nightingale was short-listed, 

but that her surname proved 

too long — even though the 

designers managed to squeeze 

in Max von Pettenkofer.  

Other installments of Brown’s 

series describe scientific 

landmarks such as the Edmond 

Halley Memorial and Robert 

Hooke’s grave. ■
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Protein involved in bone breakdown 
helps regulate body temperature.

One of the unwelcome effects of menopause is 
loss of bone density, or osteoporosis, which also 
affects patients with HIV and is a side effect of 
treatments for diseases such as prostate cancer 
and leukaemia. The protein RANKL, discov-
ered only 12 years ago, quickly became a target 
for treatments against osteoporosis because it 
was shown to be a key regulator of bone physi-
ology. In August, two phase III clinical trials 
showed that a therapy directed against RANKL 
reduced bone fractures in postmenopausal 
women and in men with prostate cancer1,2.  

Work leading up to these trials included 
research by Josef Penninger, a functional 
geneticist and the founding scientific director 
of the Institute of Molecular Biotechnology of 
the Austrian Academy of Sciences in Vienna. 
His group was the first to demonstrate in vivo 
that RANKL stimulates the development of 
cells called osteoclasts, which break down bone 
tissue3. But RANKL and its receptor RANK are 
also produced in the central nervous system, 
where their functions were unknown. “It was 
a complete black box,” says Penninger. On page 
505, his group reports the surprising finding 
that, in the brain, RANKL is a key regulator of 
body temperature. 

This more recent work had its origins in what 
Penninger admits was something of a fishing 
expedition. Shortly after joining Penninger’s 
lab in 2005, postdoc Reiko Hanada proposed 
injecting RANKL into the brains of rats, “to 
see what would happen”. What happened was 
that the rats became inactive and they became 
hot to the touch. The scientists realized that the 
animals were suffering from a severe fever. 

To investigate this puzzling response, 
Hanada, Penninger and their colleagues had to 
study thermoregulation in rodents. This com-
plex homeostatic mechanism incorporates 

information from a range of inputs, and is tuned 
to account for factors such as normal fluctua-
tions in body temperature that occur when, 
for example, an animal’s activity level changes. 
The authors also had to engineer ways to knock 
out expression of the Rankl gene selectively in 
neurons and astrocytes — the brain’s two main 
cell types. 

“We had to be really thorough, because this 
was so entirely new. And if you come up with 
something really novel, you’d better do your 
controls — as many as possible,” Penninger 
says with a laugh. “This paper probably breaks 
my record — 26 supplemental figures.”

Their experiments slowly revealed a pathway 
in the brain that starts with proinflammatory 
molecules called cytokines turning on RANKL. 
The same cytokines also activate RANKL in 
bone cells, but when the protein binds to its 
receptor in astrocytes in the central region of 
the brain, it initiates a protein cascade involv-
ing cyclooxygenase-2 and prostaglandin E2 to 
generate a fever response. 

The ability to delve into such uncharted 
research waters fits in with his institute’s phil-
osophy, Penninger says. “Our vision is to hire 
great people with interesting ideas and provide 
them with a candy store of facilities where they 
can just jump around from technology to tech-
nology, to allow them to play with an idea.”  ■

1. S. R. Cummings et al. N. Engl. J. Med. 361, 756-765 (2009). 

2. M. R. Smith et al. N. Engl. J. Med. 361, 745-755 (2009).

3. Y.-Y. Kong et al. Nature 397, 315-323 (1999).

FIRST AUTHOR
That humans use visual 

information in processing 

speech is well known, 

as is the fact that people 

produce tiny puffs of air 

when making certain 

speech sounds. But until 

now nobody had succeeded in determining 

whether listeners use the tactile information 

produced by those puffs in speech perception. 

Now, phonetician Bryan Gick and his 

colleague Donald Derrick at the University 

of British Columbia in Vancouver, Canada, 

have shown that humans do combine tactile 

information with auditory information to help 

them perceive human speech (see page 502). 

Gick tells Nature more.

What inspired your study?
For the past 30 years or so, tight coupling has 

been assumed to exist between what people 

see and hear because of shared experience 

between these two senses. If there’s a 

discrepancy, most people go with what the 

eyes perceive, because the eyes usually are a 

more reliable source than the ears. However, 

many in the field suspected that there might 

be a looser coupling between what people 

feel and what they hear. We wanted to find 

out whether a listener could integrate tactile 

information to help them hear.

Why did you use puffs of air as the tactile 
input?
We wanted to test whether a listener 

would use their tactile sense without being 

aware of it. When you make certain speech 

sounds in English, such as ‘pa’, you release 

a puff of air. When you say ‘ba’, you don’t. 

The question was, if a listener were to hear 

someone saying ‘ba’ but was also touched 

by a puff of air — so lightly that they were 

not conscious of it — would their brain trick 

them into thinking they had heard ‘pa’? 

How did you generate the air puffs?
We started out with a pilot test, using a 

turkey baster to produce puffs of air. For the 

main experiment, we used a standard air 

compressor and tubing to deliver air puffs 

with about half the amount of pressure 

produced in regular speech, so that a lot of 

volunteers weren’t consciously aware of any 

air puffs at all. Even in the initial pilot, which 

wasn’t very accurate, we saw evidence of 

auditory override. This is indicative of the 

robustness of the tactile effect.

Why is this finding important?
Instead of the conventional model, which 

states that we perceive sound with our ears 

and eyes alone, we now have a model based 

on the integration of several senses. The 

implication is that we’re able to take any 

information that our body s receives from 

any sense and use it to tell us what’s going on 

in the world. ■

388

Vol 462 | Issue no. 7272 | 26 November 2009AUTHORS

388 Author Page NS SA.indd   388388 Author Page NS SA.indd   388 23/11/09   09:47:4323/11/09   09:47:43

© 2009 Macmillan Publishers Limited. All rights reserved



<<
  /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


