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2. Models and methods of reverse engineering of genetic regulatory networks based on hybrid immune systems

Pedepar:

1. O6'eKT moCHimpKeHHs - HeJTiHiMHI HecTallioHapHi [Ipo1ecy B TeHHUX PEryJIATOPHUX MepeskaxX. MeTa JoCliIKeHHS
- nigBuIeHHs e(PEeKTUBHOCTI Npolecy ineHTudikanii JuHaMiYHMX FeHHUX PEryJsTOPHUX MEPEeX 32 PaxyHOK
PO3pOOKU HOBUX MOZEJIel, METOIIB 1J1s1 PO3B'I3aHHA 3aa4i N0OyA0BY riOpUIHMAX IMyHHUX cucTeM. MeTonu
IOOCJIiIKEHHS: METOAM TeOopil IMOBIpHOCTEN i MaTEMaTUYHOI CTATUCTUKY, TeOopii rpadiB, €BOMIOLINHNX aJITOPUTMIB,
CHCTEeMU HeJliHINHMX AudepeHLiliHuX PiBHSIHB, Teopii HeIpOHHUX MepeX, Teopii BeiBJIeTiB, METOiB IPOEKTYBAHHS
Ta peanisaujii iHpopmMaLifiHUX CUCTEM aBTOMaTU3allii HAYKOBUX JOCiIXeHb. Briepie po3po6JseHo ribpuiHuii
METOJI, PEKOHCTPYKLi IPaBOi YaCTUHY CUCTEMU 3BUYANHUX NU(pEPEHLIaIbHUX PiBHSHbD, SKUI BUKOPUCTOBYETHCS
L7151 OTIMCY IVHAMIKU TeHHUX PeryJIiTOPHUX MepeX, Je Jisi 004MCIIIoBaJIbHOI Moziesti oOpaHa BeiiBieT-HelpOHHA
Mepexa, sIka HaBYa€eThCsl 32 JOIIOMOI0I0 aJITOPUTMY KJIOHAJIBHOI CesleKlii; MeToq, TpaHcdopMallii, 1o 03BOJIsIE
IIOCJIiIOBHO TpaHC(HOPMYBATU IIPOCTIp pillleHb IPYU PEKOHCTPYKIii TeHHUX PETYISITOPHUX MEPEX Ha OCHOBI JAHUX
4aCcOBMX PsAiB MPOQIisiB eKCIpecii TeHiB AJIs MOMYKY B3a€MO3B'13KiB Mi’K KOMIIOHEHTAMU F€HHUX PETYJIITOPHUX

Mepex . OTpumany Nojanbmui pO3BUTOK: IPOLElypa PEKOHCTPYKIIii FTeHHOI PEryJIITOPHOI MEePEXi 3aBISKU



BMKOPHMCTAHHIO aJITOPUTMY KJIOHAJIBHOTO Bi0OPY Ta TPUTOHOMETPUYHOI An(epeHLiHOI €BOJIOL|l; iIHTyKTUBHI
METO[IY IIiJbHICHOI KJlacTepur3aliii 32 paxyHOK 00'e JHAaHHS i BUKOPUCTAaHHS ABOKPOKOBUX LIiJIbHICHUX aJITOPUTMIB,
1110 J03BOJISIE BUAAJIATU HeiHpopMaTUBHI reHu rpu o6po61i nanux mikpouinis IHK. YnockonaneHo metonu
ribpuusauii aropuTMiB KJIOHAJILHOTO BiiOOpy Ta Hu¢epeHLiHOI €BOIOLii IPY pEeKOHCTPYKLii FeHHUX
PErysITOPHUX MepeX. 3alPOIIOHOBAaHM MiAXiA 703B0JIsI€ 3611bNUTY 36KHICTD 1 TOUHICTD aIrOPUTMY ONTHUMI3aLii
IIpY PO3B'sI3aHHI 3a/1ad4i ineHTudikaii S-cucremu.

2. The object of the study is nonlinear nonstationary processes in gene regulatory networks. The purpose of the
study is to increase the efficiency of the dynamic gene regulatory network identification process through the new
model's development, methods for solving the problem of building hybrid immune systems. Research methods are
probability theory methods and mathematical statistics methods, graph theory methods, evolutionary algorithms,
systems of nonlinear differential equations, neural network theory, wavelet theory, methods of design, and
implementation of information systems for research automation. For the first time, a hybrid method of
reconstruction of the right part of the system of ordinary differential equations was developed, which is used to
describe the gene regulatory network dynamics, where a wavelet neural network is studied for the computational
model; transformation method, which allows to consistently transform the solution space in the reconstruction of
gene regulatory networks based on the data of time series of gene expression profiles to search for relationships
between the components of the timing. Further development was received: the procedure of the gene regulatory
network reconstruction due to the use of the clonal selection algorithm and trigonometric differential evolution;
inductive methods of density clustering by combining and using two-step density algorithms, which allows you to
remove non-informative genes when processing data from DNA microchips. Methods of clonal selection
algorithms hybridization and differential evolution in the gene regulatory networks reconstruction have been
improved. The proposed approach allows increasing the convergence and accuracy of the optimization algorithm
in solving the problem of the S-system identification.
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