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Общая
 

информация

Биоинформатика – научное направление, 
целью которого является разработка
алгоритмов для анализа и систематизации
генетической информации.

Полученные алгоритмы используются для
определения структур белков и
макромолекул, генетических сетей и их
функций, с целью объяснения различных
биологических процессов.
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Генетические  сети
Генетическая

 
сеть Геном

Ключевые
 

вопросы: 

•
 

Каким
 

образом
 

трансформировать
 информацию

 
об

 
экспериментальных

 данных
 

в
 

сети? 

•
 

Как
 

подтвердить
 

гипотезы
 

лежащие
 в

 
основе

 
сетей?

•
 

Каким
 

образом
 

использовать
 информацию

 
генетических

 
сетей?
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Разработка
 

биочипов

Анализ
 

данных

Анализ
 

генной
 

аннотации

Базы
 

данныхМета-анализ
 

данных

Моделирование
 генетических

 
сетей

Люминесцентная
 микроскопия

Многоуровневые
 

мат.
 

модели
 биосистем

DBsDBs
DBDB11 DBDB22 DBDB33

Laser

Pinhole
Detector

Objective

Specimen

Focal plane

Non-focal plane

Scanning module

Dichromatic beam splitter
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BMC Genomics 2007, 8:294

Микроматрицы  ДНК

http://images.google.lu/imgres?imgurl=http://www.procrastin.fr/blog/images/souris/souris.jpg&imgrefurl=http://www.procrastin.fr/blog/index.php%3F2005/12/21/67-le-chant-des-souris&h=682&w=962&sz=123&hl=fr&start=24&tbnid=R5nXvCUR8g5EOM:&tbnh=105&tbnw=148&prev=/images%3Fq%3Dsouris%26start%3D20%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Dfr%26sa%3DN
http://images.google.lu/imgres?imgurl=http://www.med.upenn.edu/genetics/core-facs/tcmf/graphics/misc_graphics/three_mice_lg.jpg&imgrefurl=http://www.med.upenn.edu/genetics/core-facs/tcmf/three_mice.html&h=1400&w=950&sz=611&hl=fr&start=4&tbnid=HRgwe7DILHSy3M:&tbnh=150&tbnw=102&prev=/images%3Fq%3Dmice%26gbv%3D2%26svnum%3D10%26hl%3Dfr


6

2. Filtering
(bad spots)

3. Normalization

4. Pre-treatment

1. Quantification

7. Filtering 
(invariant genes)

6. Differential   
analysis

5. Control of 
reproducibility

8. Cluster analysis

Clusters of genes

Data (*.tif)

BMC Res
 

Notes 2008, 1:80

Анилиз  биочипов
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A time-resolved genome-scale study 
using human breast carcinoma cells

Biochem
 

Biophys
 

Res
 

Comm
 

2009, 
vol

 
385, p.385
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Актин
 

способен
•

 
Формировать

 
динамические

 структуры
•

 
Самоорганизовываться

 
в

 филаменты
 

(белковые
 

нити)
•

 
Определять

 
инвазию

 нормальных
 

и
 злокачественных

 
клеток

Функции
 

актина
• Форма

 
клетки, морфогенезиз

• Миграция, сцепление
• Передача

 
биологических

 
сигналов

• Заболевания
 

(рак, воспаление)

Полимеризация
 

актина Formalization

Diagrams of simulated actin-polymerization processes (see 
abbreviations below)

Nucleation

Association/disassociation

ATP hydrolysis
and Pi release

(Un)Branching

Fragmentation/annealing

(Un)Capping/nucleation (p.e.)

(Un)Capping/nucleation (b.e.)

Recharge

kFNUC

ADF

ATMFOF

FDP

FOMkFNUC

ADF

ATMFOF

FDP

FOM

Spontaneous:

Stimulated:

kFragm kAnneal

+

kBranch

kUnbrench ARM
ARF

ATF ADF

0.3 s-1 0.002 s-1

ADF-Pi

kCPNU
ATF

ATM

FTB

CPF

CPM

CPFCPM
0.01 s-1

1 μM-1s-1

FTB

CBMCBF

FTP
0.0004 s-1

3 μM-1s-1

3*10-5 M-3s-1

ATF

ATM

CBF

FTP

CBM

ATF

ATM
FTB

FTP

10-9 M-2 s-1

ADM ATM
kRecharge

ADM

ATM

ATM

ADM

11.6 μM-1s-1

7.8 s-1
ADP-Pi

ADP-Pi
3.8 μM-1s-1

1.4 s-1

0.16 μM-1s-1

0.8 s-1

0.8 s-1

1.3 μM-1s-1

0.3 s-1
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Stochastic model
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Monte Carlo simulation

Stochastic master equation

Deterministic model
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Ordinary differential equations

We want to solve the following problem: 
To find the time evaluation of N chemical species 
X1 ,…, XN interacting via M chemical channels in a 
fixed volume V.

V

X1 X3X2

XN

…

M 
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Стохастическая
 

модель
1. Set parameters K,

 

Xi

 

(t=0), t

 

= 0

2. Calculate the concentration-

 
dependent rates ai

3. Randomly select the

 

µ-th

 

reaction 
(probability is proportional to ar

 

)

4. Generate the reaction time (Eq.3)
τ = –

 

(∑ai

 

)–1

 

ln(ξ)

8.

 

t = t+τ

10. Output data:  Xi

 

(t)

9. t < tmax
yes

no

7. Launch the r-th

 

reaction

Start of the simulation

5. Randomly select the f-th

 

filament

6. Randomly select the p-th

 
protomer

 

unit of the f-th

 

filament
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Biophys
 

Chem
 

2009, vol
 

140, p. 24
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Lines (−) are the experimental data.
Symbols (●▲) are simulation results.

Actin fluorescence-pyrene

 

assay in the presence of capping protein

Carlsson, A. E. et al. 2004. Biophys

 

J 86:1074-1081. 
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Laser

Pinhole
Detector

Objective

Specimen

Focal plane

Non-focal plane

Scanning module

Dichromatic beam splitter
Parameters

•

 

Laser power
•

 

Pixel dwell time
•

 

Image size
•

 

Pixel size (resolution)
•

 

Pinhole size
•

 

Detector sensitivity

Люминесцентная
 

микроскопия
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PLoS
 

One 2010, vol
 

5 issue 2

Summary of LinNormalized TesNtRed***-FA (FRAP(inf)=1)
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L

BleachHypothesis:
Dynamics of beach actins in 

filaments can be considered as 
diffusivity*

cf

g

where
D1, D2 –

 

are combinations of kon
b.e.,

 

kon
p.e, koff

b.e., koff
p.e

L –

 

a mean length of filaments in the system
cf –concentration of filamentous actins
g(x) –

 

distribution of bleaching probability along filament
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FRAPAnalyser

FRAP Analyzer is the stand-alone program package that 
provides:

FRAP data input/output.
Multi-cells data analysis
Several normalization methods for the FRAP curves.
Data averaging and graphical visualization.
Modelling - diffusion models, multi-binding states 
models, mixed models, actin-polymerization model.
Fitting – by diffusion models, multi-binding states 
models, mixed models, actin-polymerization model.
Fit quality estimation of fit.

FRAPAnalyser
 

is published in 
the book “Lfe

 
Cell Imaging: A 

Laboratory Manual”
 

(2010) 
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