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Reference (#) Stepping 
Speed

Stepping 
Speed

Stall Force Force for 
Backwards 
Stepping

Units nm/sec steps/sec pN pN

Bustamante (1) 840 - 7 -

Carter (2) - - 7 7 to 14

Carter (3) - - 7.2 -

Cross (4) - 50-200 - -

Fan (5) - - 7 -8 -

Hyeon (10) - - 5 -7 -

Kaseda (12) 636 - 5.4 -

Reference (#) ADP 
Release 

Unbound

ADP Release 
Bound

ADP Release 
Bound

ADP Binding 
Rate Bound

Units s-1 s-1 M -1 s-1 s-1

Cross (4) 0.002 300 1.5 ~300

Fan (5) - 300 - -

Gilbert (6) ~0.1 300 - -

Hancock (9) 0.01 50-300 - -

Liu (13) - 200 - -

Rosenfeld (14) - 170 - -

Shao (18) 0.002 20 - -

Ma (20) - 150 - -

Gilbert (21) - 306 - -

Farrell (22) - >200 - -



Reference (#) ATP Binding 
Rate Bound

ATP Release 
Unbound

ATP Release 
Bound

ATPase cycle 
rate per head

Units μM -1 s-1 M -1 s-1 s-1 s-1

Cross (4) 2 4 150 50

Fan (5) 3.2 - - -

Gilbert (6) 2 - 200 -

Imafuku (11) 2-3.8 - 79.3-827 -

Kaseda (12) - - - 27.6

Liu (13) 1.1 - 200 -

Rosenfeld (14) 1 - - -

Shao (18) 4 (b or unb?) - 150 -

Ma (20) - - 50 -

Gilbert (21) 2 - - -

Farrell (22) 1.1 - 200 -

Reference (#) ATP Hydrolysis 
Bound

ATP 
Hydrolysis 
Unbound

ATP 
Synthesis

Reverse 
Dissociation 
Rate for ATP

Units s-1 s-1 s-1 s-1

Cross (4) 100-300 ~7 ~25 -

Fan (5) 180 - 18 150

Gilbert (6) 100 - - -

Hackney (7) - 0.009 - -

Hackney (8) - 6 -10 - -

Hyeon (10) >100 - - -

Imafuku (11) 217 (unbind too) - - -

Liu (13) 100 - - -

Rosenfeld (14) 100 - - -



Reference (#) ATP Hydrolysis 
Bound

ATP 
Hydrolysis 
Unbound

ATP 
Synthesis

Reverse 
Dissociation 
Rate for ATP

Shao (18) 100-300 6 - -

Ma (20) 200 - - -

Gilbert (21) 100 - - -

Reference (#) Pi Release 
Unbound

Pi Release 
Bound

Pi Recapture Empty 
Unbinding

Units s-1 s-1 M -1 s-1 n/a

Cross (4) ~250 100 ~25 -

Fan (5) 250 - - -

Gilbert (6) 20 - - -

Liu (13) - 40 - -

Shao (18) - >100 - -

Gilbert (21) - 50 - -

Farrell (22) - 13 - -

Reference (#) Foot 
Unbinding 

Empty

Foot 
Unbinding 

ATP

Foot 
Unbinding 

ADP

Back Binding 
Rate

Units s-1 s-1 s-1 s-1

Fan (5) - - - ~1

Hancock (5.2) 0.2 0.1 4 -

Ishiwata (5.3) 0.0067 0.0067 1 -

Guydosh (5.4) - 0.9 - -

Auerback (5.5) - - 9 -

Fan (5.6) 0.05 0.5 25 -

Hancock (9) 0.0009 48 1.01 -



Reference (#) ADP-P 
Unbinding 
from MT

ADP 
unbound 

binding to MT

ADP release 
with other 

head empty

ADP release 
with other 
head ATP

Units s-1 M -1 s-1 s-1 s-1

Gilbert (6) 20 20 2 - -

Hancock (9) 1.67 - 0.01-5 110-300

Hyeon (10) - - - *2x10-3

Reference (#) Stepping 
Time

Entire Cycle 
Reaction 

Time

ADP Release 
(Front Head 

Only)

ADP Release 
(Back Head 

Only)

Units S mS s-1 s-1

Hyeon (10) ≤100 at least 10 75-100 1

Shao (19) - - 260 2.6

Reference (#) Vmax for 
Michaelis 
Menton

Michealis 
Menton 

Constant

Unbound 
Head 

Stepping

Unbound 
Head 

Stepping Back

Units nm/ms M s-1 s-1

Hyeon (10) 0.8 ≥50 - -

Imafuku (11) - - 630 10

Kaseda (12) - 3.5 - -

Rosenfeld (14) 703 23 - -

Schnitzer (15) - 62 - -

Thorn (17) - 0.44 - -



Reference (#) Binding 
to  MT

Unbinding 
from MT

Forward 
Stepping Rate

ATP Hydrolyzed 
over whole run

Units s-1 s-1 s-1 -

Imafuku (11) 166-305 1.74 - -

Rosenfeld (14) - - 800 -

Rosenfeld (15) - - - ~100

Reference (#) Run Length Total K cat Stepping Rate Velocity

Units steps nm/s M -1 s-1 m/s

Schnitzer (16) ~100 680 1.4 -

Thorn (17) 1.1m 45 ATPs/head - 0.37

Reference (#) ATP 
Disassociation 

Constant

ADP in Head Binding 
to MT Disassociation 

Constant

ADP release with 
one head ATP

Units μM μM s-1

Shao (18) 75 10 -20 30-600

Reference (#) ATP Binding 
Front Head

ATP Binding 
Back Head

ATP Hydrolysis 
Front Head

ATP Hydrolysis 
Back Head

Units μM -1 s-1 μM -1 s-1 s-1 s-1

Shao (19) 3 0.3 8 800



Reference (#) ATP Binding Kinesin 
Binding to MT

Units s-1 μM -1 s-1

Ma (20) 250

Gilbert (21) 19.5


