Table 3. Molecular motors. (No, line number; Ab, abbreviated motor name; Ty, motor type: M1 = single molecule, M2 = molecular assembly, including myofibrils and myocytes; U, organism: U = unicellular, Z = multicellular;
C, $ = swimming; T = terrestrial, solid surface; F = flying; N = non-locomotory; group, taxanomic group, see list of abbreviations; motor: m. = muscle; M, cell or body mass (kg); /, mass indicated in the dited artide : Y = Yes,
N = No; A, molecular area (nm"); F, force (pN) or torque (pN nm)/lever arm (nm) of rotary motars; f, specific tension (kPa); T, temperature (°C), R = room temperature; Comment, f. = force.)

species group  motor F(pN) T(°0)  comment reference
linear motors
T RN M Escherichia coli Ba RNA polymerase 13x10°8 9 25 253 — stall force Wang et al. [17]
2 DO M Saccharomyces cerevisiae  Fu dynein (cytoplasmic) 3Ix 07" 67 7 104 %5 stall force Gennerich et al. [16]
(yeast)
3 D0 M Drosaphila melanogaster ~ In dynein (cytoplasmic, 09x10°" 67 110 16 — estimate per single Gross etal. [32]
(fruit fly) early embryo) dynein
4 DC M Sus scrofa domesticus Ma dynein (cytoplasmic, 16 %107 67 750 M P active dynein stall force ~ Toba et al. [33]
(pig) brain)
5 DC M Bos taurus (bull) Ma dynein (cytoplasmic, 0" 67 110 16 ] stall force Mallik et al. [34]
brain)
6 DA M Tetrah h hile  Pr dynein (axonemal, cilia) 3 x 107" 67 40 00 2% single molecule Hirakawa et al. [35]
7 DA M Chlamydomenas Al dynein (axonemal, 5x 108 67 120 18 — trap force Sakakibara et al. [36]
reinhardtii flagellum)
8§ DA M Hemicentrotus fc dynein (axonemal, 0" 67 6 90 s isolated arms Shingyoji et al. [37]
pulcherrimus sperm)
9 DA M Bos taurus (bull) Ma dynein (axonemal, 0" 67 5 75 — isometric stall force, Schmitz et al. [14] (Min
flagellum sperm) indirect Holcomb-Wygle et al.
38])
0 K M Loligo pealeii (squid) Mo kinesin (optic lobe) 102 34 550 162 R stall force Svoboda & Block [39]
n Kl M1 Loligo pealeii (squid) Mo kinesin 0" 34 650 191 — maximum stall force Visscher et al. [40], Schnitzer
etal.[15]
2 K M Bos taurus (cow) Ma kinesin (brain) 10" ) 670 197 26 uniform stall force Hiqushi et al. [41]
B K M Bos taurus (cow) Ma kinesin (brain) 0" 34 450 132 30 near isometric Hunt et al. [42]
¥k M Bos taurus (cow) Ma kinesin (brain) 10" 34 540 159 s force to stop single Meyhofer & Howard [43]
molecule
15 K M Bos taurus (cow) Ma kinesin (brain) 0" 4 7 206 26 stall force Kojima et al. [44]
B K M Homo sapiens (man) Ma kinesin-1(recombinant) 107" 4 160 24 — single-kinesin Jamison et al. [45]

maximum force

spedes

motor

F (kPa)

comment

(Continued.)

reference

7MY M Rana esculenta (frog) Am myosin (tibialis anterior 5x 107 36 3.60 100 4 isometric, indirect Linari et al. [46]
muscle)
1B MY M Rana esculenta (frog) Am Actomyosin (tibialis 5x10°8 36 10 78 4 indirect isomefric Piazzesi et al. [47]
anteriorm.) (indep. n)
9 MY M Rana esculenta (frog) Am myosin (tibialis anterior 5x 1078 36 570 158 4 indirect isometric (dep.  Piazzesi ef al. [48]
muscles) onn)
20 MY M Oryctolagus cuniculus Ma myosin (heavy 5x107F 36 350 97 — average isometricforce  Finer et al. [49]
(rabbit) meromyosin, ske. m.)
MY M Oryctolagus cuniculus Ma myosin (skeletal muscle) 5 x 10°° 36 570 158 7 peak isometric Ishijima et af. [50]
(rabbit)
n MY M Oryctolagus cuniculus Ma myosin (heavy 5x10°8 36 330 9 R direct (not isometric) Miyata etal. [51]
(rabbit) meromyosin, ske. m.)
3 MY M Oryctolagus cuniculus Ma myosin (psoas, fast 5x10°° 36 630 75 2 indirect Tsaturyan et al. [52]
(rabbit) skeletal m.)
“ MY M Oryctolagus cuniculus Ma myosin (skeletal white 5x 1078 36 650 181 R direct (sliding not Nishizaka etal. [53]
(rabbit) muscle) isometric)
5 MY M Oryctolagus cuniculus Ma myosin (skeletal white 5% 102 36 9.20 25 R single molecule Nishizaka et al. [54]
(rabbit) muscle) binding force
26 MY M Oryctolagus cuniculus Ma Actomyosin (skeletal 5x107F 36 9 250 — direct isometric Takagi et al. [55]
(rabbit) muscle)
7 MY M Oryctolagus cuniculus Ma myosin (psoas) 5x10°° 36 6.30 75 32 indirect
(rabbit)
2 S M Vorticella convaliaria Pr spasmoneme 68x 10" 12108 410 3 — maximum isometric Moriyama et al. [56]
tension
29 SPoM Vorticella convallaria Pr spasmoneme 68x10°" 20%x 06 7x10* 35 — notisometric tension  Upadhyaya et al. [12]
30 P OM2 Vorticella Pr spasmoneme 68 x 107" 20x10¢ 25x10° 15 — isometric tension Ryuetal.[57]
31 P M2 Escherichia coli Ba pilitype P 0" 16 7 587 —  optical tweezers, Jass et al. [58]

unfolding f.

(Continued.)



no. Ab Ty U C spedes group  motor Mikg) I Al(m) F (pN) F(kPa) T(°0) comment reference
32 P M2 U T Escherichia coli Ba pilitype P 0" N 46 27 587 — optical tweezers Fallman et al. [59]
3 P M U T Escherichiacoli Ba pilitypeP 0" N 46 28 609 — isometric force Andersson et al. [60]
M P M2 U T Escherichiacoli Ba pilitype P 0" N 46 3 761 —  atomicf. microscopy, Miller et al. [11]
plateau
33 P M2 U T Escherichiacoli Ba pilitypel 0" N 48 60 1250 —  atomicforce Miller et al. [11]
microscopy
36 P M2z U T Neisseriagonorrhoeae Ba pilitype IV 0" Y 36 70 1944 — detachment force Biais et al. [10] (M in Kaiser
[61, Merz et al. [621)
rotary motors
37 KA M2 U N Escherichia coli Ba FO ATPase (ionic pump) Bx05 N 46 4035 248 — Noji er al. [63], Sambongi
etal.[7]
33 FA M2 U N Bacllus Ba F1 ATPase Ix10% N # 40/4.5 120 B Yasuda et al. [8]
39 L M2 U S  FEscherichia coli Ba flagellum 16x107° Y 650 4500/20 346 — stall (or slow rotation) Berry and Berg [64] (Min
(basal + hook) Berg [9,65])
40 R M2 U S Vibroalginolyticus Ba flagellum 13x10°5 N 650 210020 162 — stall torque Sowa et al. [66]
44 L M U S Samonella Ba flagellum 4707t N 65 210020 162 3 torque at zero speed Nakamura et al. [67]
Q2 I M U S Steptococcus Ba flagellum 207 N 650 250020 192 2 torque at zero speed Lowe et al. [68]
43 MF M2 Z T Musmusculus (mouse) Ma psoas (fast skeletal m.) 0" N — — 9 20 single myofibril not Powers et al. [69]
stretched
4 MF M2 I T Orycolagus cuniculus Ma psoas (fast skeletal m.) 5% 10~ N — — 265 5 not skinned, single or Tesietal. [5]
(rabbit) few
45 MF M2 I T Orycolagus cuniculus Ma psoas (fast skeletal m.) 5x10°¢ N — — 186 10 bundle (1-3 myofibrils) ~ Telley et al. [70]
(rabbit)
46 MF M2 I T Orycolagus cuniculus Ma psoas (fast skeletal m.) 5x1078 N — — 250 3 single or 2-3 myofibrils  Shimamoto et al. [71]
(rabbit)
47 MFE M2 Z S Ranasp.(frog) Am tibialis anterior & 5x10°¢ N — — 376 15 single myofibril Colomo etal. [72]
sartorius
48 MF M2 Z N Ranasp.frog) Am heart atrial myocyte 18x1077 N — — 149 15 single myocyte (1-5 Colomo etal. [72] (Min
brils) Brandt et al. [73])
(Continued.)
Table 3. (Continued.)
no. Ab Ty U C speces group  motor Mkg) I A(m?) F(N) F(Pa) T(°0 comment reference
49 MF M2 I N Ranaesculenta (frog) Am heart atrial 18x1072 Yy — — 120 0 single myocyte (1-5 Brandt et al. [73]
myofibrils)
50 MF M2 Z N Renaesculenta (frog) Am heart ventricle x0Ty — — 24 20 single myocyte (1-5 Brandt et al. [73]
myofibrils)
51 MF M2 I N Musmusculus (mouse) Ma heart left ventricle 10" N — — 19 10 bundle 2-6 Krugeret al. [74]
myofibrils)
5 MFE M2 I N Musmusculus (mouse) Ma heart left ventricle 10" N — — 138 10 bundle (2-6 Stehle etal [75]
myofibrils)
3 MF M2 Z N (aviaporcellus Ma heart left ventricle 0" N — — 161 10 bundle (2-6 Stehle etal. [75]
(quinea pig) myofibrils)
54 MF M2 I N (aviaporcellus Ma heart left ventricle 10" N — — 149 10 bundle (2-6 Stehle et al. [76]
(guinea pig) myofibrils)
5 MF M2 I N Caviaporcellus Ma heart left ventricular 10" N — — ] 10 bundle (1-3 myofibrils) ~ Telley et al. [70]
(quinea pig) trabeculae
5% MF M2 Z N (aviaporcellus Ma heart left ventricle 10" N — — 196 10 bundle (2-6 Stehle etal. [77]
(guinea pig) myofibrils)
5 MF M2 I N Oryctolagus cuniculus Ma heart right ventricle 0" N — — 5 | single myofibril Linke et al. [78]
(rabbit)
58 MF M2 I N Homosapiens(human) Ma heart left ventricle 0" N — — 151 10 bundle (2-6 Stehle etal. [75]
myofibrils)
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