NUCLEAR DYNAMICS

Macromolecular Ballet

or higher organisms, the nucleus is the command center of the cell. There, the chromo-
somes with their genetic material must be accurately copied and then separated when cells
divide. The RNA that directs protein synthesis is also made in the nucleus, as are the ribo-
somes, the small cytoplasmic particles where that protein synthesis takes place. In order for
the cell to run smoothly, all of these complex nuclear activities must be controlled and co-
ordinated. In recent years, scientists have gained new insights into how that’s done.

Essential to this control is the ability to regulate the movements of materials into and out of the nu-
cleus. Entry or exit through the nuclear membrane can occur only through large protein complexes
termed nuclear pore complexes (NPCs). Structural studies are now revealing the NPC at increasing res-
olution, and biochemical and genetic analyses have recently identified the complete protein composi-
tion of the NPC of yeast. In addition, much of the transport machinery required for RNA and protein
movement has been defined. In a Viewpoint on page 1374, Wente reviews this work and points out that
researchers are now positioned to examine the interplay between the NPC and transport factors that
control movement through the pores.

The nucleus not only has to control nuclear transport and other such dynamic functions, it must also
maintain the integrity of chromosomes. That’s where the telomere, a repetitive DNA sequence that caps
the ends of linear chromosomes, comes into play; telomeres help protect the ends from fusing with one
another or being degraded. Since a cell must distinguish double-strand breaks from chromosome ends,
cell biologists had thought that end-repair would use telomere-specific proteins. But in a Viewpoint on
page 1377, Gasser discusses results showing that protein complexes involved in repair-
ing double-strand breaks also play roles in telomere length maintenance and that telom-
ere structure is affected by DNA damage checkpoint signals. She proposes that compo-
nents shared by the DNA repair and telomere replication systems may link both events
to proper cell cycle progression.
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