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Camalet and Julicher, 2000

last time: 
functions of microtubule motors: cilia and flagella beating, intracellular transport

Gross, 2004
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self-centering by microtubules and motors
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2 processes: 1) formation of a radial array
2) centering

often radial array is 
established by centrosome
(g-tubulin, centrin, ninein)

without centrosome – by motors
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Mechanism of self-centering of the microtubule array: microtubule

dynamics and transport along newly nucleated microtubules

Malikov et al., NCB, 2005
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Malikov et al., NCB, 2005

Movement along Mt nucleated in the cytoplasm
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Centering by pushing
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Centering by pulling

Laan et al., 2012
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cell division

Salmon lab. web site
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Microtubules organization in cell division: mitotic spindle

Salmon lab. web site
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examples of spindle dynamics

Salmon lab.

Xenopus egg extract

Drosophila embryo

Sharp et al., 

Mol. Biol. Cell, 2000 
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Phases of cell division
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Multiple motors in pindle pole separation during mitosis

Sharp et al., Mol. Biol. Cell, 2000 
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Sharp et al., Mol. Biol. Cell, 2000 

Balance of two  – end directed motors: dynein and NCD
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Sharp et al., Mol. Biol. Cell, 2000 

without NCD it’s faster
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Balance of three motors: dynein and NCD (-end), and KLP61F (+end)

Sharp et al., 

Mol. Biol. Cell, 2000 
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Sharp et al., 

Mol. Biol. Cell, 2000 

How many motors are working in anaphase?
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Sharp et al., 

Mol. Biol. Cell, 2000 
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Mitotic checkpoint: wait until all chromosomes are attached (in a proper fashion)

Reider et al., JCB, 1995

Anaphase starts after unattached kinetochore is destroyed by laser
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Mitotic checkpoint complex

Vleugel et al.,

Dev. Cell, 2012


