
Nucleocytoplasmic transport



Origin of eukaryotic cell nuclei by endosymbiosis of 
Archaea in Bacteria

Horiike et al. Nat. Cell Biol., 2001, 3, 210-214.













Nuclear Pore Complex 
structure and dynamic 
revealed by cryoelectron 
tomography (in a close-to-
life state)

Beck et al. Science, 2004, 306, 1387-90.
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a. ‘resting’ or closed state               b. ‘active’ or open states

Powers M.and M Dasso. Nat. Cell Biol., 2004, 6, 82-86.













The best understood function of importin α is to serve as 
an adaptor that links classical NLS-containing proteins to
importin β, which in turn, docks the ternary complex at the
NPC (to FxFG domains of nucleoporins) and facilitates its 
translocation into the nucleus.

























In HeLa cells ~20% of the total cellular protein interacts with members of the impβ family



Importins fulfil a dual function as nuclear 
import receptors and “basic chaperones” 
for exposed basic domains.





Importins are the only cytoplasmic factors that are capable of keeping 
very basic polypeptides such as ribosomal proteins or histons soluble 
in the cytosol at the physiological, i.e. low micromolar, concentration.

Jakel et al. EMBO J., 2002, 21, 377-386.



The total nuclear import receptor concentration in the cytosol 
might amount to 10 µM or >1mg/ml. Importins are thus 
concentrated similarly to abundant HSPs (which bind folding and 
assembly intermediates with exposed hydrophobic regions).

The anti-aggregation activity of importins should have been 
useful even before nuclear pores were functional and might thus 
represent the most ancient part of the nuclear transport 
machinery.



In the cell cycles of animal cells, the nucleus is 
disassembled at M-phase: what happens to the 
nucleocytoplasmic transport machinery under 
these condition?









Yamaguchi and Newport. Cell, 2003, 113, 115-125.





Ran is a master regulator of nuclear physiology

- in interphase, it flags the position of the nucleus 
and provides directionality to nucleocytoplasmic 
transport

- in ana- and metaphase it regulates microtubule 
nucleation around chromatin 

- in telophase it is required for nuclear envelope
and NPC formation 

- in S-phase it blocks re-replication




