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Not all nuclear pores created equal

T
here’s more than one way to make 

a nuclear pore, as Dultz and Ellen-

berg show (1). Depending on 

where they are in the cell cycle, cells 

change the order in which they put the 

pore components together and how long 

the job takes. Cells can therefore follow 

more than one procedure to build the same 

complex structure.

Cells manufacture new nuclear pores 

in two situations (2). All pores disas-

semble during mitosis because the nuclear 

membrane dissolves to allow the chromo-

somes to separate. The end of mitosis trig-

gers a building boom. Within about 10 

minutes, the cell fashions close to 1,000 

pores and installs them in the reforming 

nuclear membrane. New pores also form 

in interphase, although scientists know 

less about this process (3). During this 

period, the cell stockpiles the nucleo-

porins, or Nups, it will need to rebuild its 

pores during mitosis by putting them into 

new nuclear pores.

Researchers assumed that nuclear 

pores are pretty much the same, regard-

less of when they are made. But a recent 

study revealed that some Nups perform 

different functions during pore production 

in mitosis and interphase (4), suggest-

ing different construction plans.

Dultz and Ellenberg 

took a closer look at the 

issue by tracking GFP-

labeled pore proteins in 

living cells. Catching a 

pore in the act of form-

ing is tricky, says senior 

author Jan Ellenberg. “It 

happens at unpredict-

able times and places 

across the nucleus.” But 

by observing the nuclear 

membrane at high resolution through-

out interphase, they were able to see it 

happen around 150 times.

One big difference the researchers 

noted is that interphase assembly is much 

slower. Building a pore at the end of mito-

sis requires no more than about 10 minutes, 

whereas in interphase the process takes 

10 times as long. This expanded sched-

ule also holds for individual Nups. At the 

end of mitosis, the Nup Pom121 binds to 

the forming pore within about 90 seconds, 

but in interphase this step requires nearly 

30 minutes.

To their surprise, Dultz and Ellenberg 

found that the two stages differed in an-

other way: the order in which certain 

Nups attach to the pore. At the end of 

mitosis, Nup107 joins the nascent pore 

before Pom121. But 

the sequence is re-

versed in the inter-

phase-made pores.

Why these dispari-

ties in order and dura-

tion? They might refl ect 

distinct conditions at 

the two stages of the 

cell’s life. Late in mito-

sis, it might pay to rush 

out a load of pores so 

that the cell can quickly restore nuclear 

transport to normal. Interphase assem-

bly, by contrast, can be leisurely. More-

over, pore construction during this time 

is probably slower because the pore has 

to slip into the nuclear membrane without 

disrupting it.

“This is the first time that anyone 

has demonstrated that multiprotein ma-

chinery can be made in two ways,” says 

Ellenberg. Researchers now need to deter-

mine how the cell can follow two blue-

prints yet ensure that all pores work the 

same. The results might help scientists 

better understand the assembly of other 

complex cellular structures.

The study also raises the possibility 

that nondividing cells might run out of 

pores. Dultz and Ellenberg noticed that 

pores sometimes spontaneously break 

down. Scientists had assumed that the 

structures remained in place for life, 

potentially lasting for decades. But if 

pores decay over time, transportation 

across the nuclear membrane might de-

cline in older cells, possibly contributing 

to aging, Ellenberg says.
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Are all the nuclear pores speckling this interphase nucleus (left) the same, no matter when 
they were made? Cells don’t always stick to the pattern when they craft new nuclear pores. 
Elisa Dultz (center) and Jan Ellenberg (right) fi nd that the timing and assembly order differed 
for pores made in mitosis and interphase.

“This is the first 
time that anyone 
has demonstrated 
that multiprotein 
machinery can 

be made in 
two ways.”

Pore-making process isn’t identical in interphase and mitosis.

FOCAL POINT  

D
ow

nloaded from
 http://rupress.org/jcb/article-pdf/191/1/3/1563510/jcb_1911if.pdf by guest on 08 February 2026



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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 /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /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 true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile (U.S. Prepress Defaults)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


