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PE®EPAT

Junnomuas pabota. KonmdecTtBo cTpaHuil:73; KOJIUYECTBO PHUCYHKOB: 33;
KOJIMYECTBO TAOMUIL: |; KOTUYECTBO HICTOYHUKOB JIUTEPATYPHI: 41.

KnroueBsie cnosa: KIIETKH, ®JIYOPECHEHLMA, DIIYOPECHEHTHBIE
N30BPAXXEHMA KJIETOK, CETMEHTALIMA, AKTHUH, IIOJIMMEPU3ALS,
MOJEJIMPOBAHUE, AHAJIN3 JAHHBIX.

OObekTaMu MCCIEOBaHUA SBILIIOTCS: MOHOMEphl (G-aKTHHA, MapaMeTpsl,
BIMSIONIME HAa  MPOIECCHl  BOCCTAHOBJICHHUS  KPUBOM  (PIIyOpECICHIINH,
NOJINMEpU3ALUsl aKTUHA, METOJIbI M MOJIEH aHAJIN3a TaHHbIX.

MeTopl MCCeIOBaHUSA: ANTOPUTMBI 00pPaOOTKH (PIIyOpPECEHTHRIX M300paKeHUM
KJIIETOK,  aHajau3a  pe3yJbTaTOB  JKCIIEPUMEHTAa [0  BOCCTAHOBJICHUIO
¢dyopecueHu nocie GoToodecBeUnBaHUs, KOMIBIOTEPHOI'O MOIETUPOBAHUSI.
[lenbto paboThl sABIIETCA pa3paboTKa MU HCCIEAOBaHUE METOJIOB U MOeed
aHaJlu3a NoJuMepu3aluu Oellka aKTHHA C YYeTOM JKCIEePUMEHTAJIbHBIX
0COOEHHOCTEM Meroaa BOCCTaHOBJICHUS (dayopecueHIH nociie
dhoTooOecIIBEUNBAHMUS.

Peanu3oBaH cUMYJATOP AKCIIEPUMEHTOB BOCCTAHOBIIEHUS (PIIYOPECLICHIIMM TOCIIE
¢doroobecuBeurBaHus. Mozenb BKIIOUAET HKCIEPUMEHTAIbHbIE OCOOCHHOCTH: HE
UJCAIBHOCTh 3aCBETKH, 3alIyMJICHUE [aHHBIX, BpEMs IEPEKIIOYEHUS JIa3epa,
KOHTPOJIb ~ JIMala30Ha W3MEHEHUS  HMHTEHCHMBHOCTH  Ja3epa, ITOBTOPHOE
dboToobecIBeUBaHuUE.

Pa3paboTansl W peanu3oBaHbl 0a30Bble MOJAEIM M METOABl HOPMUPOBOK
HKCIIEPUMEHTAJIbHBIX JIaHHBIX: €JAWHUYHAs, JBOWHAs, €JAMHWYHAs C TOJIHON
IIKAaJIOM, IBOMHAS C MOJHOM 1IKaioH, Palinepa, 0OpaTHOro yMHOKEHHUS.
Pa3paboTanbl airopuTMbl aBTOMATHYECKOW CETMEHTAIMH W300paKEHUN KIIETOK:
obOnacteil KJIETKM M (POKAJIBHOTO KOHTaKTa C IMOCIEAYIOIIUM BBIYHCICHUEM
CpeIHel MTHTEHCUBHOCTH B 00JacTIX MCCIIEIOBaHUM, BHE KIETKH U BCEH KIIETKH.
PeanuzoBano mporpaMMHoe oOecrieueHue, BKIIoYaollee pa3padoTaHHbIE METOAbI
Y MOJIENI aHaIKM3a JaHHbBIX, AITOPUTM CErMEHTAIUH.

HccnenoBaHo BIMSHHUE METOJAOB HOPMHUPOBKM Ha KAaueCTBO aHAIW3a JaHHBIX.
VY cTaHOBIEHO, YTO €IMHUYHAS HOPMUPOBKA SABJIIETCS HAOOJIee YHUBEPCATIbHOM.
HccnenoBaHo BIMSHHE TOAXOJOB C YCPEAHEHHMEM JO Ipolecca MNOATOHKH
apaMeTpoB U IMOCJE IpU OMOJIOTMYECKOM ITyME MapaMeTPOB, XapaKTEPU3YIOIINX
npouecc B kieTke. [IpoBepeHa ycTOMUMBOCTH METOJOB aHalM3a Ha BBIOPOCHI.
VY CTaHOBIEHO, YTO METOJIbI aHAIM3a MIPU YCPEAHEHUH IIOCIIE MPOLECCa MOATOHKU
napamMeTpoB SABIISIIOTCS HamOoJiee MPUMEHUMBIMU M YCTOMYMBBIMM HAa HalU4He
BbIOPOCOB B JJaHHBIX.



ABSTRACT
Graduation work. Number of pages: 73; number of illustrations: 33; number of
table: 1; number of sources of literature: 41,
Keywords: CELLS, FLUORESCENCE, FLUORESCENCE CELL IMAGES,
ACTIN, POLYMERIZATION, MODELING, SEGMENTATION, FRAP.
Objects: monomers of G-actin, parameters that influence on processes of recovery
FRAP curve, actin polymerization, methods and models of data analysis.
Methods: algorithms of processing fluorescence cell images, analysis of FRAP-
curves, computer modeling.
Aim of this work is to develop and investigate methods and models for analysis of
actin polymerization taking into consideration experimental charasteristics of
FRAP.
Simulator of FRAP experiments has been developed. Models had been developed
taking into consideration characteristics of FRAP(not full bleaching, adding noise
to theoretical data, delay due to laser switching, acquisition bleaching effect).
Basic methods of FRAP-data normalization have been implemented (Single
normalization, Single Full Scale, Double, Double Full Scale, Rainer’s, Back
Multiply).
Algorithms of segmentation cell images have been developed: the whole cell area
and region of interest cell area, that allows calculate average intensities per time at
region of interest, whole cell, background (out of cell).
FRAP software has been developed, that includes constructed methods and models
of FRAP analysis, algorithm of segmentation.
Influence of normalization methods on quality of FRAP analysis has been
investigated, classification of normalization methods by features, that characterizes
biological system (defined from theoretical models parameters) has been proposed.
Estimated results showed that Single normalization is the most universal.
Approache with averaging curves before fitting and approach with averaging
estimated parameters after fitting to quality of FRAP analysis have been studied.
Methods of FRAP analysis have been checked for stability against outliers.
Estimated results show that approach including averaging estimated parameters
after fitting is more appropriate and resistant to outliers.



