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Kinetics Models

Transition state theory

Arrhenius Law (1889)
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Kinetics Models

Free Volume concept

Vogel-Fulcher-Tamman
VFT (1921,1925,1926)
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Kinetics Models

Bendler and
Shlesinger (1987)
Mobile defects in amorphous state
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Non-monotonic Kinetics

Experimental observations

Water confined

in a porous glass sample
Gutina et al. (1998)
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Non-monotonic Kinetics

The Model
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Non-monotonic Kinetics

The Model
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Model VS Experiment

Water confined in Porous Glasses

E, E,

Sample | [kj/mol] | [kI/mol] | NVo/V | Lnt,
A O 46 33 27x10% | -27
B O 53 29 7x10% -33
CA 38 32 | 12104 -26
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J Phys Chem B, 105 1845 (2001)
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Model VS Experiment

Water in Zeolites
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Schénhals et al. (2002)

Confined 8CB liquid crystal
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Confined Supercooled Water
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Confined Supercooled Water

Mishima and Stanley (1998) T, [K]
: 223 K
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Confinement Factor
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Protein folding kinetics

Random Energy Model

Derrida (1980)
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Protein folding kinetics

Confinement in Conformation space

Probability to find

Probability to have .
an ‘proper’ connection

an ‘active’ bond
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Protein folding kinetics

Models VS simulation data

Simulation data from Shaknowich et al. 1998
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REM Confinement Model
Int, E. E” 1T, & Int, E, q %2
A 4.20 -5.92 1.19 8.60 0.077 -1.18 0.49 3.26 0.010
B 6.10 -6.32 0.99 58.04 0.016 1.84 0.50 2.73 0.008

C 3.04 -5.68 1.24 8.60 0.083 2.14 0.49 3.40 0.006




Protein folding kinetics

Model VS experimental data

Data from Fersht et al. 1996 (Cl12)
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Protein folding kinetics
Levintahal’s Paradox (1969)
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Conclusions

* Non monotonous kinetics can be a result of
confinement either in real or in
conformational space

v Confined water can be supercooled below its homogeneous
nucleation point which opens new possibilities for investigation of
water glass state

v' The concept of confinement in conformational space can serve as
a paradigm for protein folding kinetics, which leads to known
algebraic scaling for protein folding times.
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