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Table 1 Single motor parameters of our model, and values for kinesin-1 and cytoplasmic dynein, taken from
the cited references. A question mark indicates that this parameter is not available

Parameter Symbol Kinesin-1 Cytoplasmic dynein
stall force Fs 6 pN [34, 36] 7 pN (‘strong’) [37]

1.1 pN (*weak”) [26, 44]
detachment force Fy 3 pN [34] ?
unbinding rate £0 1/s [34, 40] 0.25/s [17,32]
binding rate To 5/s [3, 21] 1.5/8 [6, 40]
forward velocity vE I pm/s [6, 40] I pm/s [17,37]
superstall velocity amplitude Vg 6 nm/s [6] ?

3. Beeg, J., Klumpp, S., Dimova, R., Serral Gracia, R.S., Unger, E., Lipowsky, R.: Transport of beads by several kinesin motors.
Biophys. J. 94, 532-541 (2008)

6. Carter, N.J., Cross, R.A.: Mechanics of the kinesin step. Nature 435, 308-312 (2005)
17. King, S.J., Schroer, T.A.: Dynactin increases the processivity of the cytoplasmic dynein motor. Nat. Cell Biol. 2, 20-24 (2000)

21. Leduc, C., Campas, O., Zeldovich, K.B., Roux, A., Jolimaitre, P., Bourel-Bonnet, L., Goud, B., Joanny, J.F., Bassereau, P., Prost,
J.: Cooperative extraction of membrane nanotubes by molecular motors. Proc. Natl. Acad. Sci. USA 101, 17,096-17,101 (2004)

26. Mallik, R., Petrov, D., Lex, S.A., King, S.J., Gross, S.P.: Building complexity: an in vitro study of cytoplasmic dynein with in vivo
implications. Curr. Biol. 15, 2075-2085 (2005)

32. Reck-Peterson, S.L., Yildiz, A., Carter, A.P., Gennerich, A., Zhang, N., Vale, R.D.: Single-molecule analysis of dynein
processivity and stepping behavior. Cell 126, 335-348 (2006)

34. Schnitzer, M.J., Visscher, K., Block, S.M.: Force production by single kinesin motors. Nat. Cell Biol. 2, 718-723 (2000)
36. Svoboda, K., Block, S.M.: Force and velocity measured for single kinesin molecules. Cell 77, 773-784 (1994)

37. Toba, S., Watanabe, T.M., Yamaguchi-Okimoto, L., Toyoshima, Y.Y., Higuchi, H.: Overlapping handover-hand mechanism of
single molecular motility of cytoplasmic dynein. Proc. Natl. Acad. Sci. USA 103, 5741-5745 (2006)

40. Vale, R.D., Funatsu, T.S., Pierce, D.W., Romberg, L., Harada, Y., Yanagida, T.: Direct observation of single kinesin molecules
moving along microtubules. Nature 380, 451-453 (1996)

44. Welte,M.A., Gross, S.P., Postner,M., Block, S.M.,Wieschaus, E.F.: Developmental regulation of vesicle transport in Drosophila
embryos: forces and kinetics. Cell 92, 547-557 (1998)



