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A study of the structure and function of nuclear pore complex
and its dynamics
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The nucleus, in which the genomic DNA is sequestered, consists of a double
membrane, the nuclear envelope. Nuclear (karyophilic) proteins are synthesized on
ribosomes in the cytoplasm and transported precisely and actively by a selective,
mediated process to the nucleus through the nuclear pore complexes (NPCs) present
in the nuclear envelope. The process is mediated by a nuclear localization signal
(NLS) which is contained in the karyophilic proteins. We found that a karyophile
forms a stable complex in the cytoplasm to target the nuclear pores. Since this
complex shows nuclear pore-binding activity, we have referred to it as the nuclear
pore-targeting complex (PTAC). The translocation of the karyophile through the
nuclear pores requires at least two soluble factors, a small GTPase Ran and its
interacting protein plO/nuclear transport factor 2 (NTF2), along with NPC
components. Furthermore, data concerning extracellular signal-dependent nuclear
protein import pathway are now accumulating. Considering all these observations,
one should be able to attain an understanding of the mechanism of intracellular
information transduction between cytoplasm and the nucleus and the functional
organization of the NPC.
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