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BLPXY AHCCpPTAUMOHEH Tpya 3a npuaobwsane wa mayamara cremen "[Joxtop ma
Haykuve" mo npodecwonaano Hanpasieawe 4.3, Buosormdeckn Hayku, Hayqna
eneunannoct "Tenernra”
ABTOP HA ANCEPTAUMONNNS TPYI: 101, 1-p Anenns Benena fuuena or ArpobroMucruTyT,
CCA.
Tema na aucepranmonnns Tpya: Pons Ha MOJETHATE BHIOBE Medicago truncatula, Lotus
Japonicus u Arabidopsis thaliana B WicnenBaHMATa MO pacTHTENHa GHOTEXHOTOIHE M
(yuxumonaina resomuka Ha boGosn,
Yaen ua wayunoro wypu: npod. a-p Benera Muxosa Kamunna-Totesa, chiiiacho sanosen
Ne PJ105-156/02.08.2019 r. or [Ipencenarens na CCA,

AKLUIEMHYHOTO pasBiTHe Ha dou. Anemns Huuena sanousa 8 ABH kato nokxtopant
npes 1996r. Pukosommren e Ha mexciywapoxuw (asa ot kowmro no Xopwzowt 2020) u
OBTapCKH  IPOCKTH, OCHOBEH OPraHHIATOP HA HAYYHO CKCICpHMEHTATHATa padota B
RanpasneHne Oyukunonanna [enernka bobosw, HayueH PHKOBOAMTEN HA TPHMA JAMMTHIN
aoxropant, wien #a HC no ,3MTK" na CCA, na UC wa ®HM. [punoxennte 1oKyMeHTH
BbB BPhiKa ChC 3ALIATATA MOKAIBAT, 9€¢ NPOUCAYPATA € CHA3CHA W JOKYMEHTAIMATA ©
WITOTREHA ChIACHO H3nckBanaTa Ha 3PACPD 1 npaBrIHIKA 38 HETOBOTO MPHIOKEHHE,

Temara ma gucepranmoHENs TPYI € AKTYATHA W HAITRIHO OTTOBAPA HA HAyuHaTa
CrieunaniocT. JIMceprauMonnusT TpYL Ha 101, SIHYCBA ¢ CHBPEMEHHO HAYYHO HIC/ICIBAHE
HOCBETEHO HA POJSTA HA MOJICTHH BIIOBE B HICTEABAHUATA 110 PACTHTENHA OHOTEXHOIOTHS H
(yHkunoHATHA TeHoMHMKA Ha BoGosn. YeukwiHara cnocobHoer Ha GoGosHTe pacTenms fa
BiH3ar B cuMOHO3a ¢ a3oT  QEkcHpamM  OakTEpHH M TIPaBM  HE3AMCHHMH B
CEICKOCTONAHCKATA NPAKTHKE 34 POTAUMA HA KYITYpPHTE, 3IHAUATENHO nNofoOpsea
OPraHHYHOTO CHIBPHKAHHE HA A30T B NMOYBATA H OTPAHWYABA MPHIATAHETO HA XHMHYCCKH
SJOTHH TOPOBE, KOETO BOAH [0 3AMBLPCABAHE HA NOUBHTE W BoaMTe. KINOMOBH reHm,
OTTOBOPHH 33 PAacTHTEAHOTO DPAsBHTHE M nponeca Ha a3joTHKCAMHE ca KIOHMPAHH W
HPCXBBPICHI B FCHOMA Ha MozenHuTe BHaoBe Medicago truncatula, Lotus japonicus w
Arabidopsis thaliana, a ch3napaHeTo Ha TPAHCIEHHW PACTCHNS ¢ MOTH(UINpaHA eKCIIPecHs,
NpocTaTa OPraHH3anMs HA TCHOMA, KBCHH KHIHCH MKW, JECHO KyNTHBHpAHE B
AADOPATOPHN YCIOBHA M HAIMMHETO HA MHOKECTBO TCHETHYHH H TCHOMHH HHCTDYMEHTH,
paspaboTeHn 3a THX, M NPABM UHCHHHN 38 TPAHCAALMOHHATA GHONOIHA, YHATO OCHOBHA 1e e
noaodpABaANE HA CEICKOCTONAHCKH KYITYPH ¢ HKOHOMHYECKO 3HAUCHHE.

JucepranmonsusT Tpyn ¢ Hanucas Ha 315 CTpaHMUM W € CIPYKTYDHpas o
KAACHYCCKHA HAHH ¢ HeoOxommmia Ganakc Mexay ocHOBRNTE 4acT. JluTeparypunst o63op
sEmoTsa 501 HITOUHHKE H ASMOHCTPHPA OT/IHIHATA TCOPETHYHA MOIIOTOBKA W JIHTCPATYPHa
OCBEIOMEHOCT Ha 70l flHYeBa, HAHCAH B CTHJ, KOATO IO MPABA JTECCH 3a BhanpHeMaHe
Jdopn o1 HecnenwanucTd B obnactra. [lpencrasennte B nuTepatypHHs of30p aHATHIH M
0BobImenHs A XapaKTEPHIHPAT KAaTO 3PS W epyaMpan wWiciciosaren. Pesyrratre ot
u3cneapanndTa ca o0boGuwenn s 23 tabmaun u 71 durypn ¢ mmoro ao6po kawecTso B



OCHOBHMS TEKCT W JABC NPHAOKCHHA ¢ jonsiadatensn 2 tabmaum w27 Qurypn,
BRJIHOMHTEIHO KOHCTPYKTH H CCKBEHIIHH.

Henra Ha macTosmms AMCEpPTAIHOHEH TPyl e scHo (opMmynwpama, xato 3a
peamuinpadeTo # ca nocrasenn 10 3amawm, MINOMIBAHK €3 KIACHYECKH W ChBpEMEHHH
MOJEKYTAPHI METOIN.

OnncaniTe eKCTICPHMCHTH Ca OCHOBA 34 TIOBTOPAEMOCT M BB3NPOHIBOIAMOCT Ha
PEIYITATHTE, KOCTO Ce MOTRLPAIABA OT NMPHIAraHeTo Ha paspaboTteHara cucrema 3a Twl
HHCCpUHOHEH MyTareHes 3a M. fruncatula npn BTOPOTO MOJETHO pacTenne Lolus japonicus.

lonyuenure pesynraTi ca oTpasenn B 13 nyGiukainy B PCHOMHPAHE MEXITYHAPOIHHA
CITHCAHMA C MMNAKT (PAKTOP H OHTHPAHH OCHOBHO OT YYK/ICCTPAHNA ARTOPH.

[peacrapenuar asropedepar OTTOBAPA HANKIHO HA PE3YITATHTE W NPHHOCHTE B
JAMCEPTAIHOHHMA TPYIL.

Hayunure micaeasanus Ha 101, AHUeBa, NpeJCTABEHN B JHCEPTALROHHHS TPYA C4 B
0bmacTTa Ha: pacTHTenHata peredepanus  (paspaboTenn ca e()eKTHBHM W OPHTHHAIHM
MPOTOKONTH 3@ pereHepallus 4pes JHpeKTeH W WHIMPEKTEH coMmatided eMmOpHoTeHes;
TEHETHYHA TPAHC(POPMALHS 38 TPOCIE/INBAHE TTPOIECE HA PAIBHTHE OT EHA KIETKA JI0 UAN0
pacTesne),paspaboTBARE HA CHCTCMH 33 FEHEH NIPEHOC (TPOMIXO]] HA TPAHCTEHHHTE PACTEHRS
OT CAHHHYHH TPAHCHOPMHPEHH KICTKH); HHCCPIMOREH MYyTareHes (WHCCPUMOHHN MYTAHTHH
JHHHH 33 HICHTHOHOMpAHE HA KINOYOBH IEHH OT PACTHTENHOTO Pa3BHTHE W [(IpOyuBaHe
POTIATA WM BBB (PYRKIHOHHPAHETO HA LEMHS PACTHTENEH OPIraHn3sM ), PYHKIHOHLTHA 0
CpaBHHTCIIHA TeHOMMKA (paspaboTsane Ha cuctema 3a Thfl MHCEPUROHEH MyTarenes npu L.
Japonicus W ChIJABAHE HA MATKA KONEKIMS OT WHCCPIMOHHH MYTaHTHH Jueui). Kmodosn
TEHH, OTTOBOPHHM 33 PACTHTEIHOTO PAlBHTHE, NPONECE Ha a30TQHKCANHS W BTOPHYHO
KopeHooOpazyBade, KAKTO W y4acTBalli B CHIHATHATE KACKAIH W PACTHTETHATA JANIHTA Cd
KIOHWpaHH W MPEXBLPICHH B FCHOMA HA MoJeaHnTe Brgose M. rruncamuda, L. japonicus u A.
thaliana, ¢ nen npoyysane Ba QYHKIMATA HM. 33 MECT OT HICHEABANMUTE TCHH 3a ITPBH 16T €
JOKA3aHO Y4AaCTHETO MM B PAVIAYHH CTAMHH Ha Npolleca Ha WHIMPEKTCH COMATHYEH
emGpunorenes npn M. fruncatula cien npocieisBane Ha eKCNPECHRTA Ha Mapkepuns red GUS
(O]l KOHTPOJA HA CHAOTEHHWTE MM TPOMOTOpH. B [mcepralMoHEeH TPy € NpeacTaBeHo
ASTAHNHO CPaBHHTENHO NpoyYBaHe Mo (DYHKIHOHAIHA I'CHOMHKa 33 red kogmpam F-box
Oerrek o1 reroma Ha M fruncatula w A thaliana sus BpB3Ka ChC cnenmduumata My
¢}"HK.I.[H:E B CHHTCH] HA DPSKNOHCHATE AMHHOKHCENHHA NEHIWH, KAKTO W pPONHSTa MY B
PACTHTEIHHSA KAETHYCH [HKBIL

AxTyanHocTTa Ha  paspaboTBAHATA TEMA B JMCEPTANMOHHHS TPy OnNpemels
IHAYHMOCTTA HA MOIYYEHHTE NPHHOCH, KOHTO ¢ ¢ (YHIAMEHTANCH W HAYYHO NPHIOKEH
Xapakrep:
|, Oxapaxrepuispan e nponeca na gopmupane Ha JICE 8 kieTsunn Kyntypn ot M. truncatula
H M falcata o1 wieTka A0 UAN0O pacTeHue,

2. 3a THPRHM ITHT ¢ HICTCABAN PAIMEPA HA NEHOMA Ha IHNITOHIHN BIIOBE 0T pox Medicago ¢
APOH3X0A 0T ANKHD, YCTAHOBCHA ¢ BPBIKA MEKIY pasMcpa Ha NeHOMa H KOMIETeHTHOCTTa
3a wryunpane #a JICE B Teuna cpena.

3. Ceananena e Konexins o1 Tnil HACEPIHOREN MY TAHTHH JHuK 1pu M iruncatula ev.




Jemalong wpes nporokosn 3a edeKTHBHA TPAHCITOZHILHS.

4. PaspaGotena ¢ Maika konexins ot Thi] WHCEPUMOHEH MyTAHTHR THARK npu L. japonicus.
5. 3a mepBEH KT € YCTAHOBEH HOB petpoenement MERE]-] B renoMa Ha MyTaHTHM JTHHHH 0T
M truncatula, xoitro ce TpaHCNO3NPA NO BPEME Ha in Vifro pererepanms.

6. OTKpuTa ¢ OPHIHHANHA WHCCPUMOHHA MYTAHTHA JIHHMA, Hapeyena ,Pubena xoet cnen
theroTHNHO oxapakTepr3npane, a Tntl u MERE]-] wachpTHTE # ca ceKBEHHpPAHH,

7. 3a mepBH LT € HANPABEHO CPABHHTENHO (YHKIMOHANHO M3C/ACIBAHE HA F'eH KOAMpa
Fbox GenTek B MoenHuTe pactenus M iruncatula w A.thaliana sxmousamo deHoTHIHHE,
MOpHOMETPHYIHH, TPAHCKPHITTOMHH, TPOTEOMHH H METOBOTOMAN AHATHIN.

8. Cuinanen ¢ edeKTHBEH NPOTOKON 33 TEHCTHYHA TPAHCHOPMAINA HA CYCHEHIMAIHH
Kyarypr o1 M. truncatula, npu KoiiTo ce peredepupar cTabHiIHN TPaHCIeHHN

PACTEHHA OT CAMHMYHA KICTKH ¢ IeN aHATHIN HA KISTHYHO H CYOKNCTHYHO HHBO.

9. PaspaboTena e CHCTEMA 38 CHHXPOHH3HDAHC HA MEPHCTEMHH KJIETKH OT KOPEHOBH
BPBXYETA 34 HICHCABAHHA HA KNETHYHHA UHKLA npu M truncatula.

Jakmouenne:

JMcepTaHONANAT TPY/l HAITLIHO OTrOBaps Ha BCHYKA H3ncksanus Ha 3PACPB u
npasiwrnurre #a CCA # ABH 3a HerosoTo NpHIOKEHHE, HMA BCHYKH JocToliRcTea na Onae
OLEHEH BHCOKO, KOCTO MH [aBa OCHOBaHWe YOEICHO Ja riacyBaM MONOKHTEIHO W Jia
HpenopsyaM Ha noIrTaeMoTo HaydHo XypH 18 NojAKpelTH MpHChAIAHETO HA HAYYHA CTENEH
+JlokTop Ha payknte” mo npofecnonanno Hanpaenenue 4.3. Buonoruveckn Hayxw, HayuHa
enemnanioct Iedernka” va non. n-p Anenus Benesa Siuuesa. 7
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SCIENTIFIC OPINION

on dissertation for obiaining the degree of “Dactor of Science”™ in Professional field 4.3,
Biological Sciences. Scientilic speciality "Geneties™

Author of the dissertation: Assoc. Prafl Anelia Veneva lantcheva from AgroBiolnstitute,
Agriculiural Academsy

Thesis topic: The role of model species Medicago rruncanda, Lotus fuposicus and Arabiciopsis
thatiana in plant biotechnology and functional genomies studies of legumes.

Member of the Scientifie Jury: Prof. Dr, Veneta Mihova Kapchina-Toteva, according 1o
Order No. RD 05-156 / 02,08.2019 by the President of the Agricultural Academy

The scademic development of Assoc. Prof. Anelia lantcheva started at the AgroBiolnstitute as
g PhD in 1997, She s the head of international and Bulgarian projects (two ol which under
Harizon 2020), the main organizer of the scientific-experimental work. in the field of Functional
Geneties Legumes. scientific leader of three PhD students. member of Scientific Advisory
Board “Cereals. Forage and Technical Crops™, Fermer member of the Executive Board of the
BNSF. The attached documents related to the thesis show that the procedure has been followed
and the documentation hias been prepared in accordance with the requirements of the ZRASRE

Law on the Development ol the Academic Sudl in the Republic Bulgarias and the Rules tor
its implementation,

Ihe topic of the dissertation is relevant and fully corresponds to the seiemtific specialty. Assoc.
Prof. lantcheva's dissertation is o modern scientific study devoted 1o the role of model species
in the research on plant bivtechnology and functional genomics of Legumes. The unigue ability
of legumes 1o enter into symbiosis with nitrogen-fixing bacterin mukes them indispensable in
agricultural crop rotation practices, significantly improves orgnic nitrogen content in soil and
limits the application of chemical nitrogen fertilizers, leading to soil and water contamination,
Key genes responsible for plant development and the nitrogen fixation process have been
cloned and transferred into the genome of the madel species Medicago tmincatuln, Loty
japonicus and Arabidopsis thaliana. and the creation of transgenic plants with madificd
exprission. simple penome organization. short life cyele. easy cultivation laboratory
conditions, and the presence of many genetic and genomic tools designed for them, makesthem
valuable for translational hiology, whose main purpose is e improve crops of economic
imporiance.

I'he dissertation Is written on 215 pages and 15 steuetured in thie classic wiy with the necessary
balance between the main parts, The lterature review includes 301 sourees and demonsirates
the excellent theoretical background and literary awareness of Assoc. Prof. lantcheva, writlén
in @ sty le that makes iteasy 1 perceive even by non-specialists in the field. The analyses and
summaries presented in the lierature review characterize her as a mature and erudite
researcher. The rescarch results are summarized in 23 tables and 71 figures of very good quality
in the main text and two applications with additional 2 tables and 27 figures. including
constructs and sequences.

The purpose of this dissertation is clearly formulated, with 10 tasks set for its implementation.
using ¢lassical and modern molecular methods.



The experiments described are the basis for the repeatability and reproducibility of the results,
which is confirmed by the upplication of the developed T insertion mutagencesis system tor
M. trumeatula to the second model plant L faponicus.

Ihe results obtained are reflected in 13 publications in reputable international journals with
impact factor and cited mainly by foreign authors.

Thie abstract presented is fully consistent with the resulls and contributions 1o the dissertution.

Assoc. Prof, lantcheva's research presented in the dissertation is in the field ofr plant
regeneration (effective and original protocols for regeneration through direet and indirect
somatic embrvogenesis have been developed: genetic transformation to track the process of
development from one eell to the whole plant); of gene transfer systems (origin ol transgenic
plants from single transformed cells) insertional mutagenesis (insertion mutant lines for
identifving key plant development genes and examine their role in the functioning of the entire
plant organism); functional and comparative genomics (development of a system for Tnt/
insertion mutagenesis in L faponicus and ereation of a small collection of insertional mutant
lines). Key genes responsible for plant development. nitrogen fixation and secondary oot
formation. as well as involved in signalling cascades and plant protection. were cloned and
transterred into the enome of model species M runcatdea: L fapomicas and A, Mreafieimie, 10
study their function. For six of the studied genes, their imvolvement in different stages of the
process of indirect somatic embryogenesis in M. trunearnda was demonstrated tor the first time
after monitoring the expression of the GUS marker gene under the control of their endogenous
promoters, The dissertation presents o detailed comparative study on functional genomics of
the gene encoding the F-box protein of the genome of M. trpmcatuda and A thaliana in relation
1o its specific function in the synthesis of the branched amino acid leucine. as well as its role
in the plant cell cycle.

The relevance of the topic developed in the dissertation determines the importance of the
contributions received, which are of fundamental and scientifically applied character:

I. The process of formation of direct somatic embryogenesis (DSE) in cell cultures of M
trameatuda wnd ML fadeara Trom cell w whale plant is characterized,

2. The genome size of species of genera Medicagn originated from Algena was examined for
the first time, and a link between genome size and the competence 1o induce DS in a liquid
medium was established.

3. A collection of Tl insertional mutant lines was created tor M rrwmcatuda ev. Jemalong
through eflicient trunsposition protocols,

4. A small collection of Tnt ! insertional mutant lines for the second model species L. faponicis
has been developed.

5. For the first time. a new retro-element MERET-] has been identified in the genome of M/
prancatila mutant lines which is transposed during i vitro regencration,

6. An original insertion mutant line called "Fishbone" was discovered alter phenotypic
characterization, and Tnt! and MERET-] inserts were sequenced.



7. For the first time, a comparative functional study of a gene encoding F-box protein in model
plants M. truncanda and A thaliana including phenotypic, morphometric. transeriptomic.
proteomic and metabolomic analyses was performed.

8. An effiective protocol for the genetic translormation of suspension cultures of M. trancarnlo
has been established and stable transgenic plants were regenerated tfrom single cell. The
protocol is applicable for analyses on cellular and subcellular level.

9. A system for synchronization of meristem cells from root tips for cell eyele studies in M
trumcatuda has been developed.

Conclusion:

The dissertation fully meets all the requirements of the ZRASRB and the rules of the
Agricultural Academy for its application. has all the merits of being highly appreciated. which
gives me i reason 1o vote positively and 1o recommend to the Honourable Scientific Jury to
award Assoc. Prof. Anelia Veneva lantcheva a scientific degree "Dogtor of Science™ in the
Professional ficld 4.3, Biological Sciences, Scientific specialty “Genetics”™
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Sofia {Prof. Dr. Veneta Kapchina-Toteva)



