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=J EVOLUTION

From organelle
to nucleus

In a reconstruction of events that
took place early in the evolution of
eukaryotic cells, a new study has
shown how the transfer of DNA from
an organelle to the nucleus can give
rise to functional genes.

After the initial uptake of
endosymbiotic bacteria that led to
eukaryotic evolution, DNA transfer
took place between newly formed
organelles and host nuclear genomes.
Stegemann and Bock used cultured
tobacco cells carrying a construct that
represents the transfer of a plastid gene
to a position next to a nuclear
gene. The construct was moved from
transgenic chloroplasts to the nuclear
genome and consists of one gene,
aadA, in a cassette with sequences
that drive its expression only in
plastids, plus an upstream gene, nptI,
which is flanked by eukaryotic pro-
moter and termination signals.

By growing large numbers of cells
in the presence of the two antibiotics
to which aadA encodes resistance,
the authors selected lines in which
aadA had become functional, with
expression from the nuclear genome.
In all cases, rearrangements had
placed aadA under the control of the
nptll promoter; however, the signals
that were needed for mRNA 3’ end
formation had been provided by
the plastid 3’ flanking sequences. The
authors postulate that the AT-richness
of plastid non-coding regions might
make it easier for chloroplast genes
to take on eukaryotic-type mRNA
cleavage and polyadenylation.

Although other outcomes and
functionalization processes are possi-
ble, this study provides an important
insight into how organellar gene
functions can be taken over by the
nucleus — a process that might have
fundamentally shaped the biology of
eukaryotic cells.

Louisa Flintoft

ORIGINAL RESEARCH PAPER Stegemann, S. &
Bock, R. Experimental reconstruction of
functional gene transfer from the tobacco plastid
genome to the nucleus. Plant Cell 3 November
2006 (doi:10.1105/tpc.106.046466)

=J GENE THERAPY

Getting into mitochondria

Gene therapy options for diseases
that are caused by mutations in
mitochondrial DNA are limited
for several reasons, not least the
difficulty of getting therapeutic
molecules into the organelle. A
recent study shows how this prob-
lem can be overcome by co-opting
a mitochondrial import mechanism
from protozoan parasites.
Leishmania parasites use a
specialized protein complex to
import tRNAs into mitochondria.
Mahata and colleagues investigated
whether this complex, RIC (RNA
import complex), could be used to
restore mitochondrial function in
cells from patients with myoclonic
epilepsy with ragged red fibres
(MERFF) and Kearns-Sayre syn-
drome (KSS). In these conditions,

...this approach
could potentially
be used to treat
several other
diseases that
are caused by
mitochondrial
tRNA mutations.

the MTTK gene, which encodes
mitochondrial tRNAY, is mutated
or deleted, resulting in decreased
translation of mitochondrial
mRNAs.

The authors used ‘cybrid’ cell
lines that were made by fusing
cytoplasts (enucleated cells) from
MERFF and KSS patients with a cell
line that lacks mitochondrial DNA.
When these cells were incubated
with RIC, the complex was taken up
and transported into mitochondria.
Using RT-PCR to detect tRNA"* in
different cellular compartments,
Mahata and colleagues showed
that, as hoped, RIC mediates mito-
chondrial import of cytoplasmic
tRNADS,

Is RIC-mediated tRNA import
sufficient to restore mitochondrial

902 | DECEMBER 2006 | VOLUME 7

© 2006 Nature Publishing Group

www.nature.com/reviews/genetics



	From organelle to nucleus
	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




