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The electric dipole moment of a tubulin heterodimer is

MNOTHOCTb 3HEPT UM (MOLWHOCTW), 3ANTACEHHOW B MUKPOTPYBOUYKE B PE3YILTATE

FMOPONNSA GTP: ~ 100 eV/c/10 mkm = 107 BT/10 MKM



IHEPTUSAUNA MUKPOTPYBOYEK

CTOYHUKM QHEPrnn anga Mr.

1. 3a cuet pacwennerHna GTP: 0,074 eV / monekyny GTP,

Nnn 107" W/cm anuHbl MT;

2. 3a cyet paclwennenmsa ATP MoTopHbiMu Benkamu:

=4 x 107 W

3. MocTtynneHue aHeprm ot MuToxoHapuit: = 10716 — 107 W nHa M.

Activity of motor proteins

Local Nanomechanical
Motion of the Cell Wall of
Saccharomyces cerevisiae
Science 305, 2004,1147-
1150

MICROTUBULE o Pelling A.E. et al.

Motor proteins
moving along microtubules

Concerted motor protein action supplies energy to
vibration states (activation energy 58 kJ/mole).
Metabolically driven nhanomechanical process of
vibrations.
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A schematic picture of longitudinal elastic
resonant oscillations in a microtubule at the
frequencies 465, 930, and 1395 MHz.




Physical mechanism of generation of cellular
EM field
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microtubule.
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KONEBAHUA, MOTOKN N BUXPU MUKPOTPYBOYEK, CBA3AHHBIX C MOTOPAMU

KonebaHnss MUTOTMYECKOrO BEpeTeHa Npu NepBoM AeneHum gpobneHms
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Figure 1| Active microtubule
networks exhibit internally
generated flows. a, Schematic
illustration of an extensile
microtubule-kinesin bundle, the basic
building block used for the assembly
of active matter. Kinesin clusters exert
inter-filament sliding forces, whereas
depleting PEG polymers induce
microtubule bundling. b, Two
microtubule bundles merge and the
resultant bundle immediately extends,
eventually falling apart. Time interval,
5s; scale bar, 15 um. ¢, Ina
percolating microtubule network,
bundles constantly merge (red
arrows), extend, buckle (green dashed
lines), fracture, and self-heal to
produce a robust and highly dynamic
steady state. Time interval, 11.5 5; scale
bar, 15 um. d, An active microtubule
network viewed on a large scale.
Arrows indicate local bundle velocity
direction. Scale bar, 80 pum.

14.5 min | 17.0 min
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Y

Figure 1 | Emergence of vortices of microtubules. False-colour images.

a, Formation process of vortex pattern: 0 min corresponds to the time of
injection of ATP. Streams appeared around 5 min after this injection. At

12 min, streams started to meander. Vortices started to appear around 17 min,
when meandering streams contacted one another. Once vortices had formed,
they grew steadily (22 min). Scale bar, 500 pm. b, Large-scale lattice of vortices.
Vortices can be observed everywhere on the surface of the flow cell. Three air
bubbles in the flow cell can be seen distinctively owing to their greater size and
thicker edges. Scale bar, 2 mm.
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Glass

Glass

Electric oscillation field generated by living cells.

Communication between BHK cells in the red or near
infrared range (Albrecht-Buehler G.).

c-face — thin lines

s-face — thick lines %




A schematic picture of extension of separate
lamellipodium (green) towards latex particles (pink)

scattering infrared light of 800 nm wavelength (3T3
cells).
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A schematic picture of extension of a 3T3 cell towards
two separate light sources of 800 nm (latex particles).
Extension may be formed first to one light source and
then to the other.
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