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PE®EPAT

Junmomuas pabota: 53 c., 28 puc., 48 HCTOYHHUKOB

ARABIDOPSIS  THALIANA, COMET ASSAY, CBEPTOYHLIE
HEWPOHHBIE CETH, ABTOMATHU3UPOBAHHA I MUKPOCKOITU

OOBeKT uccieoBaHus: KOpHU pacTeHus Arabidopsis thaliana,
BBIPAIIEHHOTO HA CTEPUJILHOM T'€JIEBOM KYJIbTYpE.

Llenp: co3manue u amnpoOupoBaHue Ha npumepe nospexaenus JHK,
UHAYLUUPYEMOTO a0MOTUYECKUMHU CTPECCOBBIMU BO3ACUCTBUSAMHU, MPOTPAMMHOTO
nakeTa Jyis apTomaTudeckoro ananusa JJHK-komer Ha 6a3ze cBEPTOUHOM HEHPOHHOM
CETH.

OCHOBHBIE METOABI HMCCJIENOBAHMS: KyJIBTHUBUPOBAHHE pPACTEHUH B
acenTUYeCKUx YycioBusx, Metonuka Comet assay (35eKTpodope3 OIMHOUHBIX
KJIETOK), aBTOMAaTU3WpOBaHHas (IyOpecleHTHass MUKPOCKOIMS, KOMIIbIOTEPHBIM
aHaJIU3 U300paKEHUH C UCIIOJIb30BAHUEM CBEPTOUYHBIX HEUPOHHBIX CETEH.

B xome »skcnepuMeHTOB OblIa CO37jaHa KOMIIBIOTEpHAs MPOrpamma,
CHOCOOHass K aBTOMATHU3MPOBAaHHOMY INIyOOKOMY aHaliM3y H300pa)KeHHi
anektpodoperpamm JIHK-komer. Bo Bpemst TecTOBOM cepun 3KCIIEPUMEHTOB OBLIO
OTIpPE/ICNICHO BIUSHUE YIbTPA(UOJIECTOBOIO H3IYyUEHUS, 3aCOJCHHUS U TSKEIbIX
MeTasuioB Ha crabuinbHOCTh JIHK Ki1eTok KopHs. AHaIU3 NOJy4YEeHHBIX PE3YIbTaTOB
IPOUCXOINI B aBTOMAaTUYECKOM PEXUME CO3/IaHHOM MPOTPaMMOM, PE3ybTaThl 10
TOYHOCTH CPABHUMBI C aHAJIM30M YEJIOBEKOM-OIIEPATOPOM.

[IpuMeHeHne aBTOMATU3MPOBAHHBIX MOAXOJOB ITO3BOJWJIO HE TOJBKO
YBEJIUYUTH CKOPOCTh 00pabOTKU U KoJmdyecTBO aHanu3upyembix JJHK-komer, HO 1
MUHUMH3UPOBATH MPOOJIEMY HU3KON CTaTUCTUYECKOW TOCTOBEPHOCTH, BHI3BAaHHYIO
HEOOBEKTUBHOCTBIO OILIEHKH YEJI0BEKOM-OIIEPATOPOM.



PO®EPAT

Heimiomnas pabora: 53 c., 28 mai., 48 KpbIHiIL

ARABIDOPSIS THALIANA, COMET ASSAY, 3BEPTAYHbIA
HEWPOHHBIA CETKI, AYTAMATBISABAHA I MIKPACKOIIISA

AO'ekT nmacienaBaHHs: KapaHi paciinbl Arabidopsis thaliana, BeIpamuanara
Ha CTOpBbUIbHAH I'eJIeBall KYJbTYPBI.

Mbra: cTBapsHHe 1 ampab®aBaHHe Ha mnpbikiaa3e namkomkanas JHK,
UHAYLHUPYEMOTO abisITBIYHBIMI CTPICABBIMI ¥3/13€HHAMI, IparpaMHara nakera AJis
aytamatbryHara ananizy JIHK-kameT Ha 6a3e ckpyTkaBail HeiipoHaBai ceTki.

ACHOYHBII METaJbl JacieaBaHHA: KYyJbThIBABAHHE PACIIH y aCeNThIYHBIX
yMoBax, wMetoabika Comet assay (sekTpadaps3  aa31HOYHBIX — KIIETaK),
aytamaTbi3aBaHas (QIyapdCIPHTHASI MiKpacKarisi, KaMIyTapHbl aHaI13 MAJIIOHKaY 3
BBIKAPBICTAHHEM 3rOPTAaYHBIX HEHPOHABBIX CETAK.

[Taguac skcnepbIMeHTay Obljla CTBOpaHa KaMIlyTapHas rparpama, 3/10JbHast
Ja ayTamaTbl3aBaHara IJIbIOOKara aHaiizy MajtoHkay siektpadaparpamsl JJHK-
kamer. Ilaguac TOcTaBail cepbll SKCHEpbIMEHTAy OBUIO BbI3HAUYAHA YTUIBIY
yabTpadisiieTaBara BBIIPAMEHbBAaHHS, 3aCAJICHHd 1 IPDKKIX MeTalay Ha
crabuibHacb JIHK kierak kopaHsi. AHami3 aTpbIMaHbIX BbIHIKAY aa0ObIBaycs ¥
ayTamMaTblYHBIM PKbIME CTBOpAaHAl Mparpamail, BBIHIKI Ia JaKJIaJHacLl
napayHalbHBIS 3 aHATI3aM YajiaBeKaM-areparapam.

VYKbpIBaHHE ayTaMaThI3aBAHBIX MAJBIX0/AY /1a3BOJIUIA HE TOJbKI MaBsUIIYbIb
XyTKacIlb arparoyki 1 KoJibKacik aHajiizaBanbix JIHK-kamer, ame 1 MiHIMI3aBaIb
npabyieMy Hi3Kaill CTaTBICTBIYHAN JaKJagHACI, BBIKJIIKAHYI HEal'eKThIYHACIO
alPHKI YajaBeKaM-aneparapam.



ABSTRACT

Graduate work: 53 p., 28 pics, 48 references

ARABIDOPSIS THALIANA, COMET ASSAY, CONVOLUTIONAL
NEURAL NETWORKS, AUTOMATED MICROSCOPY

Object of study: roots of Arabidopsis thaliana grown on a sterile gel culture.

Objective: to create and test, using the example of DNA damage induced by
abiotic stress, a software package for automatic analysis of DNA comets based on a
convolutional neural network.

Main research methods: plant cultivation under aseptic conditions, Comet
assay technique (single cell electrophoresis), automated fluorescence microscopy,
computer image analysis using convolutional neural networks.

During the experiments, a computer program was created that is capable of
automated deep analysis of images of electrophoregrams of DNA comets. During a
test series of experiments, the influence of ultraviolet radiation, salinity and heavy
metals on the stability of root cell DNA was determined. The analysis of the results
obtained was carried out automatically by the created program, the results are
comparable in accuracy with the analysis by a human operator.

The use of automated approaches made it possible not only to increase the
processing speed and the number of analyzed DNA comets, but also to minimize the
problem of low statistical significance caused by the bias of the assessment by the
human operator.



