
Japanese researchers this week report the 
passing of a transgene from a primate to its 
offspring1,2 (see pages 515 and 523). The work 
could establish marmosets as a model research 
organism to rival the more commonly used 
rhesus macaque, and usher in a new era of 
primates as human-disease models.

Erika Sasaki and her colleagues at the 
Central Institute for Experimental Animals 
in Kawasaki injected viral vectors with green 
fluorescent protein (GFP) into 91 marmo-
set embryos, then transferred the 80 healthy 
transgenic embryos to surrogate mothers. Five 
offspring were born — including twins Kei and 
Kou; keikou means fluorescence in Japanese — 
all of which expressed the glowing transgene in 
some features at some point during develop-
ment. Most exciting, says Sasaki, was the birth 
in April of a male produced by conventional 
in vitro fertilization using Kou’s sperm. Since 
then, two more glowing second-generation 
marmosets have been born, although one died 
after being bitten by his mother. 

“This is a great advancement, and it will 
bring more attention to primate models from 
people who don’t normally think about pri-
mates,” says Anthony Chan, a geneticist at the 
Yerkes National Primate Research Center of 
Emory University in Atlanta, Georgia.

Biomedical reseachers have long wanted 
primate models that can inherit and express 
introduced genes, as mice can. In 2001, a group 
led by Chan and Gerald Schatten, then at the 
Oregon Regional Primate Research Center in 
Portland and now at the University of Pitts-
burgh, Pennsylvania, introduced 
GFP into a rhesus macaque 
oocyte3 and produced the ani-
mal named ANDi. In 2008, Chan 
reported rhesus macaques with 
the Huntington’s disease gene4.

But passing transgenes to the 
next generation — the key to making a useful 
research model — had never been done. ANDi 
has not had any luck with natural breeding — 
“perhaps owing to his short stature and rela-
tively gentle demeanour”, says Schatten, who 
is now working instead on intracytoplasmic 
sperm injection and cloning techniques. 

With Chan’s Huntington’s monkeys, all but 
one of the first generation died from an early 
and extreme manifestation of the disease. Since 
then, three more have been born; Chan must 
wait another year or two to breed them. 

Sasaki’s marmosets could move more 

quickly into disease modelling. Her first target 
is Parkinson’s disease, but she is considering 
amyotrophic lateral sclerosis and Huntington’s.

Other Japanese researchers are looking to 
expand on the work through the country’s 
project in brain sciences, a 5-year programme 
for which 8 universities and institutes get an 
annual ¥600 million (US$6 million) to develop 
and use a “highly original model research 
animal”. Tetsuo Yamamori, at the National 
Institute for Basic Biology in Okazaki, plans 
to introduce genes into the marmosets that 
control the expression of OCC-1, which he 

thinks is involved in vision. 

Monkey magic?
Marmosets are small and 
relatively easy to handle. They 
reach sexual maturity in just 
over a year and a female can 

have up to 80 babies, compared with about 10 
for the rhesus macaque. But the bottom line is 
whether marmosets can usefully model human 
disease. “They’ll be better than rodents,” says 
Chan. “But are they good enough?”

Marmosets, a New World monkey, are genet-
ically further from humans than macaques. 
Nicole Déglon, of the French Atomic Energy 
Commission’s Department of Medical Research 
in Gif-sur-Yvette, says that normal marmosets 
fail many cognitive ability tests that are used to 
judge the effects of conditions such as Alzhe-
imer’s disease. She says she stopped using 

marmosets because their brains are too small 
for positron emission tomography scans. 

Tadashi Isa, a developmental physiologist 
at the National Institute for Physiological 
Sciences in Okazaki who is also a member of 
the brain-science programme, says marmo-
set research is likely to boom, but only as a 
complement to macaque research. Marmosets, 
he says, will be useful for studying cognitive 
and behavioural disorders because they share 
some social characteristics with humans, such 
as maintaining familial relationships. “But a 
higher brain function research paradigm has 
been established for things like attention and 
decision-making in the macaque,” he says. 
“With marmosets, there is no history and no 
accumulation of knowledge.”

The transgenic marmoset project is also 
likely to face challenges from bioethicists and 
animal-rights groups over creating a colony of 
animals born with a disease. “You must think 
of the cost–benefit,” Sasaki responds. “If you 
can do it in rodents or in vitro, we should. But 
for many diseases, like Parkinson’s, there is not 
a good model now.”  ■

David Cyranoski
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Marmoset model takes centre stage
Newly created transgenic primate may become an alternative disease model to rhesus macaques.

Erika Sasaki (centre) with transgenic marmosets Hisui, Banko, Wakaba, Kei and Kou.

“Marmosets will be 
better as models 
than rodents, but are 
they good enough?”

C
E

N
T

R
A

L
 I
N

S
T

IT
U

T
E

 F
O

R
 E

X
P

E
R

IM
E

N
T

A
L

 A
N

IM
A

L
S

492

Vol 459|28 May 2009

492

NATURE|Vol 459|28 May 2009NEWS

© 2009 Macmillan Publishers Limited. All rights reserved


	Marmoset model takes centre stage
	Note
	References



<<
  /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




