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[0 O Events critical to chromosome distribution during mitosis occur dur-ing anaphasel]l the shortest stage of
mitosis. During this phasel] sister chromatids of each chromosome disjoin [ separate[] from each other——an
event described as disjunction——and migrate to opposite ends of the cell. For complete disjunction to occur(]
each centromeric region must split in two. This splitting signals the initiation of anaphase. Once it occursC] each
chromatid is referred to as a daughter chromosome.J [0 Movement of daughter chromosomes to the opposite
poles of the cell is dependent on the centromere-spindle fiber attachment. Recent investigations reveal that
chromosome migration results from the ac-tivity of a series of specific molecules called motor proteins found at
several locations within the dividing cell. These proteins] described as molecular motors[] use the energy
generated by the hydrolysis of ATP.Their effect on the activity of microtubules serves ultimately to shorten the
spindle fibers[] drawing the chromosomes to opposite ends of the cell. The centromeres of each chromosome
appear to lead the way during migrationJ with the chromosome arms trailing behind.Several models have been
proposed to account for the shortening of spindle fibers. They share in common the selective removal of tubulin
subunits at the ends of the spindle fibers. The removal process is ac-complished by the molecular motor proteins
described above.OJ [J The location of the centromere determines the shape of the chro-mosome during separation
[0 asyou saw in Figure 2-3. The steps that occur during anaphase are critical in providing each subsequent
daughter cell with an identical set Of chromosomes. In human cellsC] there would now be 46 chromosomes at each
pole[d one from each orig-inal sister pair. Figure 2-701 e[] shows anaphase prior to its completion. 0 [0 [0 [
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