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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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Kopg 3a €IPIIOY: 02071240

Micue3HaxoaKeHHS: ByJ1. Komto6uHCbKOro, 6y1. 2, M. YepHisui, YepHiBenbka 06:1., 58012, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.15

Tema guceprauii:
1. MoniexyssipHa opraHisaliisi Ta TaKCOHOMiYHe 3acTocyBaHHs 5S pub6ocomHoi JHK npencraBHukiB Tpu6u Poeae

(ponuHa Poaceae)

2. Molecular organization and taxonomic application of 5S ribosomal DNA of Peae tribe representatives (family
Poaceae)

Pedepar:

1. Incepranjiiina po60oTa IpuCBsSY€Ha BUBYEHHIO MOJIEKYJISIPHOI oprasisanii ta eBostouii 5S pubocomuoi JTHK
IIpeJCTaBHUKIB Tpuou Poeae (popuna Poaceae) Ta TAKCOHOMIYHOMY BUKOPUCTAHHIO 11bOTO MOJIEKYJISIPHOTO
Mapkepa. Y epiomMy po3ziii podboTy mpencTaBAeHUI aHali3 JiTepaTypHUX JaHUX 00 CUCTEMATUKU POIUHU
Poaceae. 30kpeMa, ONIMCAHO CY4acCHi MiAX0AH, Ki 3aCTOCOBYIOTbCS Y TAKCOHOMII 11i€i poilHY, Ta HAaBEL,EHO
IIPUKJIAJY BUKOPUCTAHHS K MOJIEKYJISIPHOTO MapKepa JifIIHOK TeHOMY, 110 KOAyIoTh 5S pubocomuy PHK (a6o 5S
pIHK). Lli #insHKY HaneXXaThb A0 KJIAacy TAaHJEMHO OpraHi30BaHMX OBTOPHUX NOCJIiLOBHOCTEN i CKIIAJAIOThCS 3
€BOJIIOLIITHO KOHCEPBATUBHUX KOLYBAJIbHUX [IJISTHOK T MiHJIMBUX CIIEUCEPIB, WO iX PO3IiNSIOTh. 3aBISKA

IIPUCYTHOCTI B FeHOMAaX yCiX eyKapioTMYHMX OPTaHi3MiB Ta HasIBHOCTI y ii ckyazi MiHIMBUX ClIeiCepHUX Oi/ISTHOK, 53



pHK 3 ycIixoM BUKOPUCTOBYETBHCS 1711 BUBYEHHS €BOJIIOLLI TOBTOPHUX MOCJiLOBHOCTEN Ta Y (PiIOT€HETUYHUX
mocriimkeHHsx. [Ipote, moJiekyssipHa oprasiszauis 5S pJHK taxoi BesnKoi i BaXXInBoi IpyNy POCJIVH K POAMHA
371aKOBi BCE 1€ 3a/IMIIAEThCS BUBYEHOIO NIyKe PpparmeHTapHO. Tomy MeTO0 po60Ty 6yJ10 TPOaHasisyBaT1
MOJIEKYJISIPHY Oprasisatiito, nosimopdizm Ta esomouito 5S p[JHK y npencraBHUKIB Hait6inbLoi y poguHi Poaceae
Tpubu Poeae Ta OLiHUTH MOXKJINBICTb BUKOPUCTAHHS Lii€i AiJITHKY F€HOMY Y TAKCOHOMIYHUX JOCHTiKEHHSX. s
IOCSITHEHHS METHU II0TPi6HO OyJI0 BUPIMIMTH HACTYIIHI 3aBaHHs: * KiloHyBaTu Ta cukBeHyBatu 5S pJHK
IIpeJCTaBHUKIB pi3HUX pohiB Tpuou Poeae. ¢ locaiguTy noaiMop@ism Ta po3KpUTU Xapakrep MiHnusocTi 5S pAHK y
MOMYJISLisIX aHTapKTU4YHOI pocanHu Deschampsia antarctica ta iHmux BUJiB 11bOro poay. * [IpoaHanisyBatu 6yg0BY
Ta €BOJIIOLIiI0 IepBUHHOI HyKJIeoTuIHOI nocuinosHocTi 5S pIHK npencraBHuKiB pisHUX pofiiB Tpubu Poeae.
BuBumnTH MOXUBicTb 3acTocyBaHHs 5S pIHK B MmosnekyssipHill TakcoHoMii Tpubu Poeae. * 3a ornnomoroio
OTPMMAaHUX IAHUX YTOYHUTU (PiloreHeTHYHi 3B'13KU MTPeCTaBHUKIB Tpu6u Poeae. O6'€KT NOCIiIKEHHS -
CTPYKTYpHO-(QYHKLiOHa/IbHA OpraHisauis ta esosouis 5S p[JHK y pocaun. [1py1 BUKOHaHHI AUCEPTAaLlil 3aCTOCOBAaHO
Habip Cy4acHUX MOJIEKYJIIPHO-TEHETUYHUX Ta 6i0iHPOPMaTHYHUX METOIB AOCTiIKeHHs. Y po6oTi Biepiue
KJIOHOBAHO, CUKBEHOBAHO Ta IIPOAHai30BaHO MOJIEKYJISIPHY Opraisaiio, nosuimopdism ta esomowio 5S pIHK y 4
BuziB pony Deschampsia Ta 14 iHmux npencraBHuUKiB Tpu6bu Poeae. 30kpema, NeTaqbHO JOCIIKEHO NoadiMOpPism
5S pJHK y pocaun 3 19 nonysnsauiil aHTapkTU4HOro Buny Deschampsia antarctica. ITokasaHo, 110 B TeHOMi BUTIB
poay Deschampsia HasiBHi Tpu cTpyKTypHi kiacu 5S pIHK, nBa 3 sikux MaroTs nigknacu. Tpu CTPyKTYpHi ki1acu 5S
pIHK 3'ssBunuch Ha paHHIl cTafii BULOYTBOPEHHS Y PO, e 10 AUBEPreHlii CydacHUX BUIIB Bifl CIIIIBHOTO
IIpeIKy, TOZi K MigKJacy BUHMKIIM ITi3HilIe i 4acTKOBO € BupocneuudiyHumu. TpaHCKPUIITH GisIbIIOCTi MOBTOPIB 53
pJHK Bcix cTpykTypHUX KJ1aciB pony Deschampsia 37aTHi popmyBaTi KaHOHIYHY BTOPUHHY CTPYKTYPY, 1110 BKazye
Ha iX QyHKLiOHA/NbHY aKTUBHICTS. [IpoTe, meski nosropu 5S pJHK 1eMOHCTPYIOTh O3HAKU IEPETBOPEHHS Y
IceBIoreHu. Bucokuil BHyTpilHboreHoMHuUM nosimop@dism 5S pJHK e yHiKanbHOK0 0COOIMBICTIO poay
Deschampsia, Ha BigmiHy Bif Bucokoi rnozi6HocTi nosropis 5S pJHK y reHoMax iHIIKX JOCTIIKEHUX Y PO6OTi
pocauH. OTpUMaHi JaHi NifTBepIKYIOTh riOTe3! 1010 BUKJIIOUEeHHS i3 ckiany pony Deschampsia nBox BUTiB —
Avenela flexuosa Ta Vahlodea atropurpurea. Ha 3aran oTpuMaHi pe3yJsbTaTi CBifuaTh PO AOLIIbHICTb
BukopuctanHg 5S p/JHK 1151 yrouHeHHs (inoreHeTHYHUX BiIHOCHH MiX BUJaMu Ta pojamu Tpubu Poeae.
PesynbTaTt poO0OTH MOXKYTb OYTH BUKOPUCTAHI [111 PO3KPUTTSI ME€XaHi3MiB €BOJIIOL{i POC/INH B €KCTPeMaJIbHUX
YMOBaxX JIOBKiJIIS Ta JiJ1s1 TeHOTUITYBaHHS POCJIMH IpU PO3POoOLi cTpaTeriil 36epekeHHs] FeHeTUYHOTO Pi3HOMAHITTS
y IPUPOLOOXOPOHHI iSI/IBHOCTI.

2. The thesis is aimed at the study of the molecular organization and evolution of 5S ribosomal DNA of the Poeae
tribe members (family Poaceae) and the taxonomic application of this molecular marker. The first section of the
study presents the analysis of the published information regarding the taxonomy of the Poaceae family. In
particular, it describes the current approaches used in the taxonomy of this family, and provides the examples of
application as a molecular marker of the genomic regions encoding 5S ribosomal RNA (or 5S rDNA). These regions
belong to the class of the tandemly arranged repeated sequences and consist of evolutionarily conservative coding
regions and variable spacers that separate them. Due to the occurrence of all eukaryotic organisms in the genomes
and the presence of variable spacer regions in its composition, 5S rDNA has been successfully used for the
investigation of the evolution of repeated sequences as well as in phylogenetic studies. However, the molecular
organization of 5S rDNA of such a large and important group of plants as the family Poaceae still remains poorly
investigated. Therefore, the aim of the study was to analyze the molecular organization, polymorphism and
evolution of 5S rDNA in the members of the Poeae tribe, the largest one in the Poaceae family, and to evaluate the
possibility of using this genomic region in taxonomic research. To achieve the aim it was necessary to solve the
following tasks: « To clone and sequence 5S rDNA of different genera of the Poeae tribe. * To evaluate
polymorphism and to elucidate the nature of 5S rDNA variability in populations of the Antarctic plant Deschampsia
antarctica and other species of this genus. * To analyze the structure and evolution of 5S rDNA sequence in
different genera of the Poeae tribe. * To assess the possibility of 5S rDNA usage in the molecular taxonomy of the
Poeae tribe. * To use the obtained data for the clarification of the phylogenetic relationships in the Poeae tribe.
The object of research is the structural and functional organization and evolution of 5S rDNA in plants. A set of



modern molecular genetics and bioinformatics methods were used in the thesis. For the first time, the 5S rDNA
repeated units were cloned and sequenced and their molecular organization, polymorphism and evolution were
analyzed for 4 species of the genus Deschampsia and 14 other members of the Poeae tribe. In particular, the 5S
rDNA polymorphism in plants from 19 populations of the Antarctic species Deschampsia antarctica was studied in
detail. It was shown that three structural classes of 5S rDNA, two of which include subclasses, are present in the
genomes of Deschampsia species. Three structural classes of 5S rDNA appeared at an early stage of speciation in
the genus, before the divergence of modern species from a common ancestor, whereas the subclasses emerged
later and are partially species-specific. In the genus Deschampsia, transcripts of 5S rDNA repeats of all structural
classes are mostly able to form a canonical secondary structure, indicating their functional activity. However,
some 5S rDNA repeats show transformation into pseudogenes. High intragenomic 5S rDNA polymorphism is a
unique feature of the genus Deschampsia, in contrast to the high similarity of 5S rDNA repeats in the genomes of
other studied plants. The obtained data confirms the hypotheses about the exclusion of two species, namely
Avenela flexuosa and Vahlodea atropurpurea, from the genus Deschampsia. Taking everything into account, the
results demonstrate the feasibility of using 5S rDNA to clarify the phylogenetic relationships between the species
and the genera of the tribe Poeae. The results of the study can be used to reveal the mechanisms of plant evolution
in extreme environmental conditions and in environment protection practice for plant genotyping in the
development of strategies for the conservation of genetic diversity.
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