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Importance and Functionality:

- Segregation of genetic material

- Intracellular transport

- Maintenance of cell shape

- Positioning of cell organelles

- Extracellular transport by means of cilia

- movement of cells by means of flagella and
cilia



Structure of MT:

Polarity, vesicle transport
11-18 protofilaments ~13
~ 50 e negative charges
150 mM NacCl

10 mM Ca?* and Mg?*




e Radial Distribution Function (RDF):
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Biophys. J. 66 (3), 601-614, (1994), and Biophys J. 75 (1), 150-158, (1998).
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* lons Coordination Numbers:
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Average coordination numbers: Mg?* 5.9, Nag* 5.7, Ca%* 3.7 and Na* 3.3.



Translational Diffusion:
\ to

p= Ly 0= OP) J
2d n

Po N
f dt(v,(1)-v,(0)) \J/

Xp2

| 2 2
Dan = 300 _tl)(qr,-(rz)—n(m\ [ e)-5,0)"))

(Ar*)= (AR} y+(Ar})

Biophys. J. 66 (3), 601-614, (1994)




Translational Diffusion Coefficient above the MT surace



Translational Diffusion Coefficient and its normal and tangential components:
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Survival probability
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Molecular Physics, 50 (5), 1151-1162, (1983). t(ps)




H-bond Breaking and Reorientation; Jump:
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Science, 311 (5762), 832-835, (2006).



Rotational Diffusion:
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Theory of electric polarization, Elsevier, (1973).







Dipole-Dipole Autocorrelation: R4 R6 RI14
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Survival Time Correlation:
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J. Phys. Chem., 87 (25), 5071-5083, (1983).



Water Survival probability:
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lons Survival probability:
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Electric Conductivity:
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Electric Conductivity of MT:
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Biophys. J., 90 (10), 3739-48 (2006)



Counterion Condensation; Poisson-Boltzmann:
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Intermolecular and Surface Forces, Academic Press, (2011).



Concentration of Counterion and Coion:
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Biological Implication:



Motor Proteins Biding Sites: oLy s 2
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Kinesin: yellow, Dynein: orange, Common: green C-terminal
Counterions: red



Kinesin and Tubulin contact residue map:

LYS ARG HIS VAL GLY GLU GLY GLU GLU SER GLU GLU
a 401 402 406 409 410 411 412 414 415 419 420 423

GLU ARG THR LYS LYS LYS LEU LYS ARG ARG ARG LYS
H 287 350 276 273 266 266 265 261 350 346 346 48

GLU ARG MET THR GLU
196 264 416 419 420

ARG ASP HIS PRO ARG
H 307 308 171 172 307

Residues within 4 A distance on Kinesin head and a-B tubulin dimer.



Dynein and Tubulin contact residue map:

ARG VAL GLY GLY MET GLU GLU GLY GLU
402 409 410 412 413 414 415 416 420

GLU PRO ASN PRO PRO ARG ALA ARG ARG
H 45 53 51 53 53 123 124 123 123

ASP GLU PRO GLU ASP GLU GLN
163 196 263 420 427 431 434

LYS ARG SER GLU LYS GLN GLN
H /75 47 48 84 40 41 41

Residues within 4 A distance on Dynein head and a-f tubulin dimer.



Conformation, counterions and distance (from MT) of the C-terminal tail
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Sodium: yellow, Calcium: magenta, Magnesium: Cyan, and Chloride: Green






Release and Adsorb of Sodium lon:
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Thank you



