O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 04170003401
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 10-07-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. laHyeHko Makcum MukoiannoBu4

2. Danchenko Maksym Mykolaiovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi cneniaabHOCTI: 03.00.01
Ha3Ba HayKoOBOIi CIeniaJIbHOCTI: Pasjiobiosorisa

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 06-07-2017

CreniaJbHICTh 32 OCBITOIO: 8.070408

Micne pOﬁOTPl 3,qo6yBaqa: BioMennyHuN JOCTiNHNLIBKAN EHTDP

Kopg 3a €IPIIOY: 22222222

Micue3HaxoO KeHHS: m.BpaTtucnasa, Jly6pascka 1ecra, 9

dopma BaacHOCTI:
Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliagai30BaHOi BYE€HOI pagH): K26.202.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT KIITUHHOI 6ioJI0Tii Ta reHeTuHOi itkenepii HAH
Ykpainu

Kopg 3a €IPIIOY: 04591245

MicuesnaxomerHﬂ: 03143, M. Kuis-143, Bys1. 3a60os0THOTrO, 148

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 34.49.21.07

Tema gucepranii:
1. 3MiHM IpOTEOMY HACiHHS B YMOBax YOPHOOMJIBCBKOI 30HU Bil4yKE€HHS

2. Adjustment of seed proteome in the Chernobyl exclusion zone

Pedepar:

1. Y nucepraliii nokazaHo pi3HY aKyMyJIsliio 7030pOpMYIOUMX PalioHYKIIiiB HACIHHSIM COi Ta JIbOHY, BUPOILIEHUM
Ha TPYHTaX 30HU BiguyXeHHsS YOPHOOMIbCbKOI aTOMHOI ejIeKTpocTaHLii. OLiHeHO HaKONMYEHY 03y ONIPOMiHEHHS,
SIKy OTPAMAaJIY BUBUEHI POCJIMHU [TPOTArOM BereTallii Ta BUMipsiHO MOP(OJIOTiyHi XapaKTepUCTUKH iX HaCiHHS. B
POOOTi BUKOPUCTAHO KiJIbKiCHY TIOLTYKOBY IIPOTEOMIKY (I BOBUMIPHUH Tejib eJ1eKTpodopes y II0eHAHHI 3
TaHJI€MHOIO Mac-CIIEKTPOMETPi€l0), 06 M0Ka3aTH Y4acTh OiJIKiB POCJIMH y CTpeC-peaklii Ha BIJIMB MaJIUX J103.
Po3po6seH0 MOozeIb OHTOTEHETUYHOI BifITIOBili POCJIMH Ha XPOHiYHe ONpoMiHeHHs. [1I0Ka3aHo, 0 XapaKTepHUM
17151 coi OyJI0 KOPUTYBaHHS 6ajlaHCy 3anacHUX GiJIKiB OrocepeaKoBaHe TPAHCIIOPTEPAMHU, a YHIKAJIbHUM JJIs1 JIbOHY -
MoaudikoBaHUI CUTHAJIIHT i3 BIIJIMBOM Ha ajlapMOHU Ta 3BOPOTHE (PpochopuioBaHHS. Y CBOIO Yepry, yHiBepcasbHi
peaxuii BKIIIo4any nepeHanpasjieHHs IEPBUHHOIO METa00J1i3My (3aBISIKU MYJIbTU(PYHKIIOHAJIbHUM €H3UMaM
IJ1iKOJIi3y) Ha CUHTE3 IJIiluH 6eTainy, piToXeIaTUHIB i AerinpuHiB, a TaKOX MigBUILEHy aKTUBHICTh eKcIIpecii reHis i3

HacJliiKaMy Ha CHMHTe3 i IaKyBaHHsI 6i/1KiB. Kit04oBi cj10Ba: XpOHiYHE ONPOMIHEHHS, PaiOHYKIIiIHe 3a0pyIHEHHS,



Glycine max, Linum usitatissimum, ouykoBa IPOTE€OMiKa, IBOBUMiPHUI reJlb €J1IeKTPO(OpeE3, IepeHanpaBIeHHS]

[IEPBUHHOTO METab0J1i3MYy.

2. The soil in the close vicinity of Chernobyl Nuclear Power Plant is still heavily contaminated with long-living
radioisotopes, such as 137Cs and 90Sr. Doctoral thesis is focused on the investigation of soybean and flax response
toward permanently increased level of radiation, using a quantitative high-throughput proteomics approach.
During the ontogenesis, investigated plants received the following equivalent doses: a) at the contaminated field -
11.4 cSv flax, 13.2 cSv soybean,; b) at the control field - less than 0.4 cSv for both plants. A total protein fraction was
isolated from mature (first generation) and developing (second generation) seeds, and analyzed using two-
dimensional gel electrophoresis combined with tandem mass spectrometry. All soybean and flax proteins, affected
by growth in a radionuclide-contaminated soil during one generation, were sorted into 11 functional categories.
Notably, two classes (storage proteins and cell growth) were unique to the first object; on the other hand, four
(proteins synthesis, transcription, secondary metabolism and unclassified) - for the second. In the case of a
soybean, seed storage proteins showed dominant response to the chronic irradiation. Their complex ambiguous
behavior in the contaminated environment of the Chernobyl zone, adds arguments supporting the hypothesis
about additional functions of this group. The nonspecific reaction, similar to the heavy metal stress, is another
fundamental component of the response to a chronic irradiation. It includes cysteine synthase hyperaccumulation
and dehydrins. In addition, data showed that the content of the peroxisomal betaine aldehyde dehydrogenase
increased by 30% upon low-dose impact. Several components of signaling pathways are among flax seeds proteins,
which changed abundance under the influence of a radionuclide contamination. Lipoxygenase content decreased
in the flax proteome grown in the soil contaminated by radionuclides. This may mean that the signaling pathway
that includes oxylipins is downregulated; the likely logical consequence is reduced resistance to phytopathogens.
Furthermore, we showed lower content of GF14?, a member of the 14-3-3 family of molecular adapters.
Additionally, abundance of two glycolytic enzymes - fructose-bi-P aldolase and 3-P-glycerate kinase increased by
50% in flax seeds collected from the contaminated field. Alternative glycolytic reactions in cytoplasm provide
metabolic flexibility necessary for plant development and adaptation to environmental stress factors. To improve
further our understanding of response to a chronic irradiation we investigated proteome changes during seeds
maturation of the second generation of plants grown in experimental areas. Based on data we concluded:
proteome changes indicated that soybean had deficit of assimilates for the biosynthesis of seed storage
compounds resulted in reduced accumulation of ?-conglycinins. Additionally, citric acid cycle in mitochondria
might be activated. For flax, we revealed that chloroplastic pyruvate decarboxylase and ketoacyl synthase had
similar patterns of changes: they were more abundant early in the embryogenesis, but their amount decreased in
mature seeds. This was accompanied by accumulation of oil in the field at the Chernobyl Nuclear Power Plant
exclusion zone The proposed model of onthogenetic reactions to chronic irradiation includes the following
components: (i) changes in storage proteins, mediated by transporters (sucrose binding proteins) are specific for
soybean; (ii) shifted signaling, which affects alarmones and reversible phosphorylation is unique for flax. On the
other hand, activated expression that influences synthesis and packing of proteins (calreticulin and other
chaperones), as well as redirection of the primary metabolism (through multifunctional glycolytic enzymes) for the
synthesis of glycine betaine, phytochelatins and dehydrins are universal reactions. In the future, our results will
help to develop an effective strategy for sustainable crop yield despite of technologically modified environment.
Key words: chronic irradiation, radionuclide contamination, Glycine max, Linum usitatissimum, discovery

proteomics, two-dimensional gel electrophoresis, primary metabolism rerouting.
Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:

CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Pamupgos Hamik Mamen, orsu

2. Rashydov Namik Mehmed oglu

KBasigikamis: 1.6.1., 03.00.01
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Ipy>kuHa MukoJsia OJjieKCcaHAPOBUY

2. IpyxrnHa Mukosna OsiekcaHnpoBud
KBasigikamis: 1.6.1., 03.00.01
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Copounncekuit bopuc Bonogumuposud

2. CopoumnHcekuil bopuc Bonogumuposuy

KBasigikamis: 1.6.1., 03.00.01, 03.00.11
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

Kyuyk M.B.

Kyuyyxk M.B.

IOpuenko T.A.



