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The biogenesis of microRNAs 
(miRNAs) involves the cropping 
of primary miRNA (pri-miRNAs) 
transcripts  to produce precursor 
miRNAs (pre-miRNAs), which are 
subsequently cleaved to generate 
the mature miRNA. The cropping 
step requires the Drosha–DGCR8 
complex, which is also known as 
Microprocessor. Kim and colleagues 
now shed light on some of the struc-
tural features of pri-miRNAs that 
ensure that Microprocessor releases 
the correct pre-miRNAs.

To obtain insights into the 
common structural features of 
pri-miRNAs, Kim and co-workers 
analysed the thermodynamic stability 
of each nucleotide in human and fly 
pri-miRNAs. They concluded that 
pri-miRNAs consist of an imperfect 
stem structure of ~3 helical turns 
with unstable segments at both ends. 
The overall structure comprises a ter-
minal loop, upper stem, lower stem 
and flanking basal segments.

Kim and colleagues then carried 
out a systematic mutagenesis analysis 
to examine the significance of each 
of these structural parts. Whereas the 
terminal loop was not important for 
cleavage-site selection, the basal seg-
ments, specifically the distance from 
the single-stranded RNA (ssRNA) 
basal segments to the cleavage site in 
the double-stranded RNA (dsRNA) 
stem, were crucial.  

The authors hypothesized that 
Microprocessor recognizes the 
single-stranded basal segments, and 
can therefore measure the distance 
from the ssRNA–dsRNA junction 
to the cleavage site. Biochemical 
approaches indeed showed that the 

DGCR8 subunit interacts specifically 
with pri-miRNAs, and that the basal 
segments are crucial for DGCR8 
binding.

They then confirmed these 
findings using artificial pri-miRNA 
substrates that consisted of a simple 
‘ssRNA-tail–3-helical-turns–ssRNA-
tail’ structure that had no sequence 
homology to any known pri-
miRNAs. Cleavage by 
Microprocessor occurred ~11 base 
pairs from the ssRNA–dsRNA cleav-
age junction, as occurs for natural 
pri-miRNAs, and artificial substrates 
that lacked the ssRNA tails did not 
bind to DGCR8.

Kim and co-workers therefore 
propose that DGCR8 functions as 
a molecular anchor that allows the 
distance from the ssRNA–dsRNA 
junction to be measured, and ensures 
accurate pri-miRNA cleavage by 
Microprocessor.

Arianne Heinrichs

ORIGINAL RESEARCH PAPER Han, J. et al. 
Molecular basis for the recognition of primary 
microRNAs by the Drosha–DGCR8 complex. Cell 
125, 887–901 (2006)
FURTHER READING Kim, V. N. MicroRNA 
biogenesis: coordinated cropping and dicing. 
Nature Rev. Mol. Cell Biol. 6, 376–385 (2005)

 M I C R O R N A

Microprocessor measures up

R E S E A R C H  H I G H L I G H T S

NATURE REVIEWS | MOLECULAR CELL BIOLOGY  VOLUME 7 | JULY 2006 | 1


	Microprocessor measures up
	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


