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O 1: A biochemical cycle of a single KIF1A motor. They are devided into two mechanical states
as shown by the broken lines.
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00 : 0—1 with wedt (1)

O0: 1—0 with wgdt (2)

0000 : 1— 2 with wydt (3)

ooooo - 2—>1W1t'hwsdt ()
20 — 01 with wydt

20 — 02 with wydt
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{ 02 — 20 with wydt
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dri

dt = wa(l — T — hl) — WpT; — wqr; + wshi + (/thz',l(l —T; — hi), (6)
% = —wshi + wWpTi — (/thz'(l —Ti+1 — hi+1)

—wphi(2 = rip1 — hig1 — ric1 — hiz1) Fwp(hic1 + hip) (1 — i — hy). (7)
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0 2: (Left) Diagram of the model in the wj, — w, plane, with the corresponding values for ATP
and KIF1A concentrations given in brackets. These quantities are controllable in experiment.
The boundary rates are a = wq, $1,2 = wg, 71,2 = 0 = 0. We see the formation of the immobile
shock, whose position depends on both ATP and KIF1A concentrations. (Right) Formation of
comet-like accumulation of kinesin at the end of MT. Fluorescently labeled KIF1A (red) was
introduced to MT (green). Arrows are the minus end and triangles are the plus end of MT. As
predicted theoretically, domain wall is formed on MT under high concentration of KIF1A.
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