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            Abstract
Chromosome capture by microtubules is widely accepted as the universal mechanism of spindle assembly in dividing cells. However, the observed length of spindle microtubules and computer simulations of spindle assembly predict that chromosome capture is efficient in small cells, but may fail in cells with large nuclear volumes such as animal oocytes. Here we investigate chromosome congression during the first meiotic division in starfish oocytes. We show that microtubules are not sufficient for capturing chromosomes. Instead, chromosome congression requires actin polymerization. After nuclear envelope breakdown, we observe the formation of a filamentous actin mesh in the nuclear region, and find that contraction of this network delivers chromosomes to the microtubule spindle. We show that this mechanism is essential for preventing chromosome loss and aneuploidy of the egg—a leading cause of pregnancy loss and birth defects in humans.
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                    Figure 1: 
                        Chromosomes congress without attachment to meiotic asters.
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Figure 2: 
                        Chromosome congression is independent of microtubules but relies on actin polymerization.
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Figure 3: 
                        Actin polymerization initiates at NEBD.
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Figure 4: 
                        Actin polymerizes into a contractile network in the nuclear region that moves chromosomes to the animal pole.
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Figure 5: 
                        F-actin-stabilizing drugs prevent chromosome movement and contraction of the actin network.
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