g
E
5
-
]




[Tonumepbl BOKPYr HAC

YXuBble cucTemMbl

YpoeeHb 3
¥Yposetb 4 YpoBeHs 2 YposeHb 1
Eyl’l pamMoneryNnAapHele "
KneTtka n KOMINEECh] Makpomanekyni MoHomepHble 3BeHBA

ee opradennu NHy
K H 1abl
K et r",:lj

—in

'|'|—j14_HT§IJ :

‘L? a;?: -. | ke Ly : P
- " Komnnekcsl , AMUHOKNCTOTH]
& . o, Genkos ; i,
. - N A X r \ '--.-, : b
— R A :
. " '~_‘ S — -
- Caxapa

ey

Lenntwonoza
Komnnekcsl nonncaxapuios

B KNeTEE

HOL| no HaHoTexHonorusam MIY, nekuus 5, akaaemuk PAH A.P. XoxnoB



Wires (chain of Interlocking gears
electron carriers) (coupling device)

"

Battery
(two chemical Motor Weight being lifted
species of different (energy transducer) (mechanical work)

reduction potential)
(a)

Chain of electron
. carriers in
~»)\ membrane

(reduced compounds)

Oa Mitochondrion Muscle contraction
(high reduction : (electrochemical (mechanical work)
potential) transducer)

(b)



@ O O
0 | |
; O—Il"'—O—‘r?-—O—I!"O—‘ Rib |— Adenine
0O 0 0 ATP*-
H,0
| hydrolysis, with
relief of charge repulsion
T T
“0O—P—OH + H0—1|3—0—11)—0—{ Rib — Adenine |
P; 0 O O ADP*"~
1 Fe=0nance A
stabihization l lonization
! .
' — g
¢ e 3
|#O=P—0s \H'  H"+ O—IT-—O‘II"-‘—O——{ Rib — Adenine |
| O O 0 ADP?"
i &

ATP'" + H,0 — ADP®~ + P2~ + H*
AG®' = —30.5 kd/mol



Fumarnti

=

S LICCIL







Tpancdopmanus 3Hepruu B GoToOCHHTETHYECKON MeMOpaHe

4\‘(» 4\‘1
y: v Q NADPH > v Q
hv PS 11 Y bf NADP? PS1 hv
2H*
fluorescence /_7( TN
Qu~¥ L b, Fd FeS,
N \ p N 110-123
T Cod
e\ S

!

lumen

Thylakoid
membrane

I stroma ADP + Pi

ATP-synthase

Calvin cycle







Kinetics of the variables of the model
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Depth, m

Depth, m
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40

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 1013 - 10125
Local dynamics of atoms and small groups 1012 - 101's
-of side chains and polypeptide chain segments 1011 —107s
Motions of domains and subunits 108 -107s
Release of bound ligand molecules 106 -103s

Folding-unfolding kinetics 104 —-10%s
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Fig. 1. The concept of the bio-photosensor made of PSI coupled with transistor
via molecular wire.
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Figure 1. A schemanc representaton of (3) the bacredorhodopsin
tertary smocnire and (b)) the mam photocycls and the branching
rescdons stadied bhere. The soucoare is based on the crysesl coordinsnes, !
the profon pumping chaone] i3 shown m bhee, and salected residues
are indicared for reference. The chromophors is shown in vellow.
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256-pixel bacteriorhodopsin photoreceptor
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The scheme of time scales of
protein molecular dynamics

Primary events in photosynthesis and vision 1013 - 10125
Local dynamics of atoms and small groups 1012 - 101's
-of side chains and polypeptide chain segments 1011 —107s
Motions of domains and subunits 108 -107s
Release of bound ligand molecules 106 -103s

Folding-unfolding kinetics 104 —-10%s
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E. Muneyuki et al. / Biochimica et Biophysica Acta 1458 (2000) 467-481
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Scene of the direct model




Brownian motion of the mobile carrier

dx
g dt =/(1) e

f(t) — casual force, distributed by Gauss
average value - zero
dispersion 2kT¢&

e Langeven Equation:

k — Bolzmann constant, T — temperature,
& — friction coefficient of the media
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[Mpodnnb KOHUEHTPaLUn NPOTOHOB B NMIOMEHE B MNOCKOCTU MeMOpaHbI
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KoHLEeHTpauusa NpoTOHOB B NIIOMEHE U CUHTE3 ATO
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t, ms

OOLee KonmyecTBo
MPOTOHOB B fIIOMEHe
CHavana HapacTaerT, U
CO BPEMEHEM U
BbIXOAUT Ha
MOCTOSAHHbLIN YPOBEHb

C poctom pH B
cTpomarnbHou obnactu
AT®-cnHTasa HaumHaeT
npoun3soanTb ATO.
CHavana cKopoCTb
CUHTE3a NUMUTNpYyeTCH
KONIM4YECTBOM OOCTYMHbIX
NPOTOHOB, 3aTEM —
BpEMEHEM MOBOPOTA
cyObeanHuL,
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