Table 13.1 Motor speeds in vivo and in vitro

Speed” Speed” Invitro
invivo invitro ATPase
Motor (nm/s) (nm/s) (s Function

Myosins

4 MyosinV 200 350 5 Vesicle transport

5. Myosin VI ND -58 0.8  Vesicle transport?
6. Myosin XI 60,000 60,000 ND Cytoplasmic streaming in algae
Dyneins

8. Cytoplmic Retrograd axonal transport,
mitosis, transport in flagella

Kinesins

9. Conventional 1800 840 44 Anterograde axonal transport
10. Nkin 800 1800 78 Secretory vesicle transport i
11. Unc104/KIF 690 1200 110 Transport of synaptic vesicle

precursors and mitochondria g

“In vivo speed in cells or extracts applies to motion of the motor relative to the filament without
external load. A positive speed denotes motion towards the plus (rapidly polymerizing) end of
the filament. A negative speed denotes motion toward the minus end.

’In vitro speed of purified motors at high ATP concentration.

“ATPase is the maximum filament-activated rate of hydrolysis per head per second measured in
solution at high ATP and filament concentrations.

IND = not determined.



Notes

In vivo speed: yeast Myo2 at 37°C; Govindan et al. (1995). With functional Myo2, a mother cell
is able to transport 1 vesicle per 17 s, over ~4 um to the tip of the bud. In vitro speed and ATPase:
native chicken brain myosin V at 24°C and 37°C; Cheney (1993).

Recombinant truncated pig protein at 25°C; Wells et al. (1999).

Nitella myosin; Rivolta et al. (1995). Chara myosin at 23°C; Higashi-Fujime et al. (1995); Morimatsu
et al. (2000).

In vivo speed: retrograde transport in squid axoplasm at room temperature; Brady et al. (1990).
In vitro speed: native bovine brain cytoplasmic dynein at 30°C; Paschal et al. (1987). ATPase:
native bovine brain cytoplasmic dynein at 37°C; Shpetner et al. (1988).

In vivo speed: anterograde transport in squid axoplasm at room temperature; Brady et al. (1990).

In vitro speed and ATPase: recombinant Drosophila full-length conventional kinesin tetramer;
single-motor assays at 25°C; Coy et al. (1999).

In vivo speed: This corresponds to an elongation rate of Neurospora hyphae of 68 mm /day at 25°C;
Seiler et al. (1997, 2000). In vivo speed and ATPase: recombinant Neurospora dimer at 24°C;

Crevel et al. (1999).

In vivo speed: Mouse KIF1A (Okada et al. [1995]; Yonekawa et al. [1998]) is thought to move
synaptotagmin-containing vesicles; Nakata et al. (1998). In vitro speed: recombinant full-length
KIFIA Okada et al. (1995). ATPase: recombinant truncated KIF1A; Okada and Hirokawa (1999).
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Motors operate alone or in small numbers (<10)
Unknown




