OCT 22, 2015 How do cells find their centers, push out their
—— boundaries, and spin their nuclei?: Answers to

these mysteries revealed by multi-scale
modeling

ABSTRACT:

Living cells use molecular motors to convert chemical energy into mechanical work
in order to perform essential functions such as cell division, cell locomotion, muscle
contraction, and contraction of damaged tissue in wound repair. Molecular motors
operate by using cycles of binding, hydrolysis, and release of protein-bound
adenosine tri-phosphate (ATP) to modulate motor protein conformation and binding
affinity in order to “walk” along the subunits of cytoskeletal filaments (actin
filaments or microtubules). Although force-generating cycles of several molecular
motors have been well characterized, how motors operate collectively to result in

observed cell behavior on longer length and time scales is often poorly understood

and involves a complex interplay of force-sensitive reaction kinetics, mechanics, and

RICHARD B. DICKINSON transport phenomena. | will discuss three long-standing questions in cell biology: (1)

How do cells rotate the nucleus? (2) How do cells position the centrosome so
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sides or tips of cytoskeletal filaments.
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