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Kinetics of the variables of the model
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Phytoplankton concentration 
(Fo) (A) and photosynthetical

 
activity 

(Fv/Fm)(B), as well as water 
temperature (C) in the cross section of 
Issik-Kul

 
Lake

 
(Tamga-

 Grigor’evka). Data were obtained 
with using submersible fluorometer

 
in 

July 1999.

Investigation of the vertical 
distribution of phytoplankton in oligotrophic

 Issyk-Kul Lake
 

showed a complex 
structure of phytoplankton, which is due to 
pronounced water stratification. The lowest 
values of the abundance and photosynthetic 
activity were found in the upper layer under 
conditions of a high solar irradiation and 
low content of mineral nutrients. High 
abundance and high activity of algal cells 
were found in the deep layers of the photic

 zone indicating the presence of active algae, 
adapted to low light condition. 
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The scheme of time scales of 
protein molecular dynamics

Primary events in photosynthesis and vision                   10-13

 
– 10-12 s

Local dynamics of atoms and small groups                     10-12

 
– 10-11 s

-of side chains and polypeptide chain segments             10-11

 
– 10-7 s

Motions of domains and subunits                                 10-8

 
– 10-5 s

Release of bound ligand
 

molecules                                 10-6

 
– 10-3 s

Folding-unfolding kinetics                                              10-4

 
– 102 s
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256-pixel bacteriorhodopsin
 

photoreceptor
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Структура
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Конформационные
 

изменения
 

гемоглобина
 

в
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Конформационные
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Электронно-конформационные
 

взаимодействия
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Пространственное
 

расположение
 комплексов

 
в

 
мембране



Scene of the  direct model



Brownian motion of the mobile carrier

•
 

f(t) –
 

casual force, distributed by Gauss 
•

 
average value -

 
zero 

•
 

dispersion 2kTξ

•
 

k –
 

Bolzmann
 

constant, T –
 

temperature, 
ξ

 
–

 
friction coefficient of the media

ξ
 
= f ( t )dx

dt

•
 

Langeven
 

Equation:



Model trajectory of PQ in membrane filled by 
PS1 and cytochrome

 
complexes 



Накопление
 

протонов

•
 

Концентрация
 

протонов
 

в
 

плоскости
 

мембраны, 
через

 
5 миллисекунд

 
после

 
начала

 
освещения



Профиль
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Концентрация
 

протонов
 

в
 

люмене
 

и
 

синтез
 

АТФ

Общее

 

количество

 протонов

 

в

 

люмене

 сначала

 

нарастает, и

 со

 

временем

 

и

 выходит

 

на

 постоянный

 

уровень

С

 

ростом

 

pH

 

в

 стромальной

 

области

 АТФ-синтаза

 

начинает

 производить

 

АТФ. 
Сначала

 

скорость

 синтеза

 

лимитируется

 количеством

 

доступных

 протонов, затем

 

–

 временем

 

поворота

 субъединиц.



Синтез
 

АТФ

•
 

Количество
 

синтезированной
 

АТФ
 

в
 

зависимости
 

от
 

времени
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