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Transport through the Nuclear Pore Complex (NPC) is the only link between nucleus and 

cytoplasm of a cell. Proteins, RNAs, signaling cascades and ions travel along this largest 

know multi-protein machine. Knowledge of physical properties and dynamics of the transport 

process are crucial for our understanding of cellular function and may provide insights into 

regulatory processes unknown today.[1] The life cycle of mRNA includes a number of 

posttranscriptional modification steps and export from the nucleus before it can be 

transcribed by the ribosome machinery. Mobility of mRNAs in the nucleoplasm have been 

measured by different means revealing probabilistic movement with diffusion coefficients 

from 0.03 µm
2
/s to 4 µm

2
/s [2-5]. mRNA is found in the cytoplasm within ~10 minutes after 

being polyadenylated and ~20 minutes after transcription in pulse-chase experiments [6], but 

the dynamics of mRNA export are largely unknown, as well as its interaction with the NPC. 

Interactions of transport factors and the NPC are weak, making biochemical analysis difficult 

[7] and limits access by EM studies [8]. Live cell microscopy provides access to the 

undisturbed system at physiological concentration providing kinetic and spatial information. 

While conventionally fluorescent imaging of molecular process is limited by optical 

resolution, imaging of single molecules in living cells with sufficient time resolution and in 

multiple channels allowed us to follow mRNA export interactions with the NPC with nm 

precision in real time, circumventing the problem of synchronizing the export process 

artificially. In this work we were able to employ a marker for an endogenous mRNA 

overcoming the limitations of probe delivery for export studies in living cells and to combine 

this with a stable NPC maker allowing nm precise registration between mRNA and NPC 

signals. While the physical structure and dynamic compositions of FG-Nups within the 

central channel of the NPC have been a major subject of discussion [7-11], mRNA during 

export only spends little time within the central channel. Our data reveal the export dynamics 

and interactions sides of mRNA during export from the nucleus to the cytoplasm, to our 

knowledge for the first time. 
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