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ot npod. a-p Enena Tonoposeka, ArpobnoUuctutyr, CCA, Codus, wieH Ha Hay4HOTO KYpH
(3anosen Ha Ilpencenarens na CCA NePJ1 05-156/02.08.2019 1)

BHPXY AHCEPTALHOHEH TPY/ 32 npuioduBane Ha Hay4na crenen ,,/lokrop ua Haykure”,
obuact Ha Buciie obpazosanue: 4, [Ipupo/iHn HayKku, MaTeMaTHKa U MHpOpMATHKA,
npopecuonaino Harnpasienne 4.3 BHOIOrHYeCKH HAYKH, Hay4HA CIICHHAIHOCT l'enernka®™

ABTOp Ha JIMCEPTALMONHAS TPY/L: 10UeNT, A-p Aneaus Benena Slnuesa, ArpobnoHucruryr -
Cogus, CCA .

Tema Ha JMCePTAHOHHNSA TPYL: »Poas na mojeanure suaose Medicago truncatula, Lotus
y g
Jjaponicus w Arabidopsis thaliana B W3¢/1eBANKATA 110 PACTHTEAHA GHOTEXHOJIOT S 1
PynKuHoHaHa renomuka na bodosn*

JlucepTalMOHHUAT TPY/ Ha JI01L. JI-p Aneaus SlnueBa e HayyHa paspaboTka B obnacrra Ha
eIMH OT Haii-akTyaaHuTe npodieMH, ChIBTCTBAIN Pa3BUTHETO HA ChBPEMEHHATA PACTHTEHA
GHOTEXHOJIOIHA W TEHOMHKA NpH MojenHuTe Buiose Medicago truncatula, Lotus japonicus u
Arabidopsis thaliana.

[lpe3 nocsie/MUTe TOAMHH BHUMAHHETO Ha GHONO3NTE € HACOUCHO KbM Jcimndpupae 1
OXapaKTepH3HpaHe reHOMHTE Ha rojisM Opoil MOJIEJTHH BHIOBE W aHaiu3MpaHe (yHKIMATA Ha
reHH OT padIMuHH CHUTHAIHH IBTHINA MOPAJH MAIKHTE WM TICHOMH, CPaBHHTEIHO NpOCTa
reHeTHYHAa OpraHM3aiMs M BH3MOKHOCT 3a MpHJIaraHe Ha npasa W oOpaTHa TreHETHKA.
Paswm@posanero (yHKUMSTA Ha TEHHTE NPH MOJETHHTE BHJAOBE € (YHJIAMEHT, KOIHTO
103BOJIABA NPEXBBHPJISAHE HA 3HAHMATA HU 3@ TAX KbM KYJITYPHHTE PACTHTE/IHH BH/IOBE, KOMTO ca
TPY/IHH 33 MaHHIYJIHpaHe W H3ydaBate 00yCI0BEHO OT CIOKHHTE UM MOJUILIOH/IHN FEHOMH.

B To3u acnekt MmojaenHute 60060BH BHaoBe Medicago truncatula w Lotus japonicus ca
obelasai 06eKT 3a TeHOMHM W3CJIE/BAHMA, M03BOJISBALN WICHTH(QHIMPAHETO HA CBBP3aHM C
a30TQMKCALMATA, KHIHCHUS LIMKBI H CTPECOBHS OTIOBOP KJIOYOBH reHETHUHH (akTopH (IeHH)
W MOC/IEBAIIOTO HM M3MOJ3BaHe 3a 11000pABaHe Ha MKOHOMUYCCKH BakHH O00OBH KyITYpH —
cost, hacyn, rpax, nema, GbCThIM U P., KOUTO CheTaBassat noseye ot 30% or HeoOX0IMMHS 3a
M3XPAHBAHETO HA YOBEIIKATA MONYJalks POTEHH.

JlMcepTalHOHHMAT TPYA HA 0L SlHYeBa ¢ JIBJrOrOJMIIHO, LEICHACOUEHO U 00CTOMHO
u3ciaeaBane 110 (pYHKIMOHAIHA M CPABHWTEIHA TCHOMHMKA Ha MOJeNHH GOOOBH pacTeHus,
Gasupaiio ce Ha ycnemHorto yyactue Ha ArpobumoMuctutyr B npoekt no llera pamkosa
nporpaMa Ha EC ,MonekylsapHH M KJIETBYHH OCHOBH HAa COMAaTHYHHS emOpuoreses npH /
mouepna® (INCO-COPRNICUS — IC15-CT96-0906), B PIT 5.2, Tnt]l uncepumonen myrarenes”
Ha npoekt no 6PI1 na EC ,3wpueno-606osu™ (FOOD-CT-2004-506223). a B nociejcTsHe H
KATO PbKOBOJMTEN Ha mpoekT no koukype . Maen™ kbm ®HH Hurerpupana, (hyHKLHMOHANIHA
CPaBHHTEJIHA TeHOMHMKA Ha MojennuTe O000BH pacTeHHs Medicago truncatula w Lotus



Jjaponicus* OBext Ha QYHKUMOHAIHM H3CIE/IBAHUA € M MOJENHOTO pactenue Arabidopsis
thaliana.

B KOHTEKCTA Ha TOPEH3JIOKEHOTO., AKTYyallHOCTTa Ha Npe/ICTaBeHara JUCepTalmoHHa
pabora He nojuiexkn Ha cbmHenue. Lleara e AcHo seduHUpana ¥ HACOUEHA KbM YTBBLPK/1aBaHE
HA poisTa Ha MojejHHTe GOOOBH pacTeHHss B ChBPEMEHHHMTE PacTHTENHH OHOTEXHONOIHH,
H3MOJI3BAHETO UM B CpaBHUTEIHATA (PYHKUMOHAIHA FTEHOMHKA M 3HAYEHHETO UM 3a pasdupane
HA KJIIOYOBH aCMEKTH Ha MOJIEKY/ISpHATa U KJIeTbyHa OHOJIorus, asoTukcauuaTa v OHOIOrHATa
Ha pasBuTHeTOo Ha OoOoBMTE Ky/iTYpH, a moctaeHute 10 OCHOBHM 3a7auM M NOJA3aJa4M ca
NPEANOCTABKA 3a MPOBEK/IAHE HA 3a1bI00UeHH (PYH/IAMEHTAIHH H3CIIC/IBAHHS IIPH MOJIC/IHUTE
6obosu BuoBe Medicago truncatula w Lotus japonicus W WHTCH3WBHO H3II0J3BAHOTO B
pactuTennara Guosorus Mojenno pacrenue Arabidopsis thaliana.

MeToso0rusiTa BKIOUBa pasnoobpazed Habop OT METOJMYHN HHCTPYMEHTH U IIPHHOMH,
KOUTO Ca OCHOBA 3a [PELM3HOCT Ha TPOBEJCHHTE M3CIC/ABAHUA 10 CPaBHHUTE/IHA H
(YHKUMOHAIHA TEHOMHKA, 110 BAKHHTE OT KOMTO ca: pa3paboTBaHe Ha NMPOTOKOJIM 32 JIMPEKTCH
(JICE) n unpexten (MCE) comaTnyen eMOpHOreHesue B TeUHa H TBBP/A XPaHHTEIHA cpe/ia u
pereHepaius  Ha €IMHWYHM  eMOPHOTrEHHM KJICTKH JI0 USJI0  PacTCHHE: TEHETHYHA
tpatncdopmaitis 1 0TOOpP Ha CTAOMIIHM TPAHCICHHH PACTEHHS ChC CBPBLXCKCIPECHS, NOATHCHATA
eKCIIpecHs Ha KJIIOUOBM TeHM W Takupa, ekcnpecupainu mapkephu renn GUS u GFP nox
KOHTpOJIa HA €HJOTeHHH TPOMOTOPH Ha BKIIOYEHHTE B W3CJICABAHMATA TCHH, BKIIOYHTEIHO U
texun notomctea (To-T2, a B Hakon ciy4an u T3); MoppoMeTpHYHA OLEHKA HA TPAHCICHHHTE
JHHMH, paspaboTBaHe HA MPOTOKONHM 3a MHCEPLMOHEH MyTareHe3suc Ha ocHosata Ha Tntl
TPAHCTIO30HA M CH3/IaBaHe HA KOJNEKLMS OT MYTAHTHH JIMHUK npu M. truncatula w L. japonicus,
KAKTO M HAa OCHOBHH MOJIEKY/SpHM MeTO/H, ocHOoBaBamyu ce Ha PCR, oOparen JByCThIAICH
PCR (IPCR), tpancnozon aumieii PCR, nsonupane, wionupane u cekpenupane na JIHK
dparmenTi 1 GuoMHdOPMaTHUEH aHAIN3 32 ONpe/e/IsSHE W cpaBHsABaHe Ha cekBeHUMH, RNAIL 1
amiRNA MeTojH 3a KOHCTpyMpaHe Ha BekTopH 3a ekcnpecus, kakto W TAP (Tanzemno
A¢unuterno [lpeuncrsane) u BiFC (bumonekynno ®nyopecuentio KommiemenTupane)
aHaau3n Ha octosata Ha Gateway TM texunonorusta (Invitrogen): nzonupane va PHK, RT-PCR
u qRT-PCR.

Jlucepraumonnara pabora e npuMmep 3a 3apbpineHa padora, B KOATO YCNEIIHO ¢a pelieHH
OCHOBHMTE 3ajlaud 3ajerdaiy B paboTHaTa nporpaMa — J0Ka3BaHe acHMETpUsiTa Ha MbpBOTO
KJEThYHO Jiesene craprupanto npoueca Ha JICE B Teuna kyarypaasa cpeia v 1pociesBaHe Ha
npoieca Ha pa3BUTHE OT €JAMHMYHA KJIETKA JI0 [ISJI0 PaCTeHHe, ONpeIe/sHe pasMepa Ha reHoma
NpY JIMIUION/IHA BHIOBE OT poi Medicago w AeTepMHHMpaHe Ha BPb3KaTa MEMly pasmepa
KOMIIETEHTHOCTTA 3a MHJYLMPaHe HA JUPEKTeH COMATHYeH eMOpPHOreHe3sMc, mnojyvaBaHe Ha
cTabuaHM TPAHCTEHHH JIMHHH 4pe3 reHeTHyHa Tpanc(opmalns Ha KIETh4HA CYCHCHAHAIHA
kynrypa u UCE npu M. trruncatula, paspaGoTsane Ha pereHepalMoHHK POTOKO/IH 3a e(eKTHBEH
HHCECPLUHOHEH MYTAar¢He3MC Ha OCHOBaTa Ha Tntl TpaHcnoloHa W nojy4vapaHe Ha KOJIEKIIHA OT
MYTAHTHH JIHHHH TIPH MoJenHuTe BuaoBe M. fruncatula w L. japonicus, WJIEHTH(PHLIHPAHE Ha
MERE] peTtpoeneMeHT 1 JI0Ka3BaHe Ha TPAHCIMO3MIMATA MY 110 BPEMe Ha in vilro pereHepaius



Ha M. truncatula, peHoTHnHa olleHKa Ha cesnekTupand Tntl HHCEPUHOHHH MYTAHTHH JIHHHH B
pasJiiuHH YCIOBMA Ha OTIJICKIAHE - in Vifro, in vivo, XHJPONOHHA H ACpONOHHA KYITYypa,
KOHCTPYMpaHe Ha BEKTOPH 3a CBPbXEKCIpecHs, MOATHCHATA €KCIpecHs W aHalu3 Ha
NPOMOTOpPHATA AKTHBHOCT Ha rewu (MiF-box, GRAS, LAX3, ARFB3, DRP, HAC). kakto u
koHcTpykTH 3a (Tanaemuo Aguunrerno Ipeuncrsane) n BiFC (bumonekynno ®iayopecueHTHo
KomnieMenTHpane) aHaiusu, npoy4sane (QYHKUHATA HA TeH Koaupaul F-box nportern npu M.
truncatula w A. thaliana na ocHoBarta Ha aHaju3n, Oazupany Ha npasa H o0OpaTHa reHeTHKa.

Venemnoto peann3upaHe Ha obeMHata M CI0KHA HayyHa 3ajada, onpejens Jou. J-p
AHenus SlHueBa Kato TEOPETHYHO W METOOJOIMHYHO MHOro Jo0pe MOJAroTBeH y4eH. KOHTO
yMeno OOpaBH CbC IWHMPOK HAbOp OT METOAMYHM npHifomu B o00jacTra Ha pacTHTE/HATa
OHOTEXHOIOTUS U (byHKLlHOHaJIHa renomuka. Macnenpanunsara npejcraBiasaBar 3aBbplICH LHKBJ
OT aHAIM3M, KOMTO Ca MPEANOCTABKA 3a MMOCTHraHe Ha HAYYHO 3HAYMMH PE3yJTATH, HAKOH OT
KOHTO ¢ IPUHOC KBbM CBETOBHATA OMOJIOrHYECKa HayKa 110 OTHOIIEHHE Ha MOJIC/IHUTE BHI0BE M.
truncatula w L. japonicas v npejactasissat csocoOpasen (pyHIaMeHT 3a noao0psaBaHe Ha LEHHH
ArpoOHOMHYECKH MPH3HALH NPH KYJTYpHHTe 6000BH BHIOBE.

[Moakpensim npejactaBeHara ot jou. Auenus Sliuea cnpaska 3a npunocure. Karo
OPHIHHAIIHH M IIEHHH 32 [PAKTHKATA H ChC CBETOBEH [IPUHOC NIPHEMAaM:

- PaspaGoTBate Ha MPOTOKOJIM 3a JIMPEKTeH H HHAMPEKTEH COMaTHUeH eMOPHOIeHE3HC TIpH
MOJICJIHUTE 0000BH BHJIOBC M YCTAHOBABAHC Ha aCHMCTpHATA Ha NMbPBOTO KICTHYHO JICJICHC B
CyCHEHMaAIHN KyaTypu ot M truncatula w M. falcata — wavanen crapt 3a npoueca JAMPEKTeH
comMarHyeH eMOpPHOTEHE3HC W MpOC/Ie/sBAHE Mpolleca Ha PasBUTHETO JIO LSO pacTeHHe OT
e/InHMYHA eMOpHOreHHa KJIeTKa;

- YeraHoBsiBaHe pa3Mepa Ha reHOMa Ha JMIUIONHH BHIOBE 0T pojl Medicago B KOJNEKIMs
¢ DPOM3X0J AJDKHP H HAIHYHE HA BPb3Ka MEK/Y HEs M KOMIIETEHTHOCTTA 3a MH/IyLMpaHe Ha
JMPEKTEH COMATHYEH EMPHOTEHE3HC B TeUHa cpeJia;

- Cb3nasane Ha Koaekuust Tntl MHCEPUMOHHH MYTAHTHH JIIMHMK nipu M. truncatula v L.
Jjaponicus Ha OCHOBaTa Ha HOBOPa3pabOTEHH MPOTOKO/H 3a €PEKTHBHA TPAHCIIO3HLIHUA, C KOCTO €
oborarena ceetoBHata reHbaHka ¢ MHCEPUMOHHH MYTAHTHH JIMHHH 3@ MOCJIE/ABAILH TeHOMHH
AHAJIM3M M M30JIMpaHe HA T'eHH, KOJMPAIH arpoOHOMMYECKH LEHHM npusHaim. B ToBa
OTHOLICHHE TOJIYYEHATA OPHIMHAIHA MHCEPUMOHHA MyTaHTHa auHua Pubena koct” ¢
npomeHesa MOpQOJIOrHS Ha KOPEHa MOPaAH MyTallisi B I'€H, CBbP3aH ¢ rpyakoodpa3zyBaHeTo
(nodulin  21) e Kareropu4yHo J0KA3aTEJCTBO 3a Bb3MOMKHOCTHTE, KOHMTO [IPEJOCTaBAT
MHCEPLMOHHHUTE MYTAHTH 3@ H30JMPaHe U OXapaKTepPH3HpaHe HA TeHH C onpeseseHn GpyHKunn B
renoMa Ha 6000BHTE KYITYPH:

- Unentuduumpane Ha HoB perpoenemedt MERE] B reHoMa Ha MYTaHTHH JIMHHUH IpH M.
truncatula, KoiiTo Tpacno3upa 10 BpeMe Ha in vilro perenepanusaTa U Moxe Ja Objie u3non3san
KaTo Mapkep B Ob/IELIH AHAIM3H, HACOYEHH KbM I1POYYBAHE HA YCTOMHYMBOCTTA/PE3UCTEHTHOCTTA
Ha pazauuHu G00OBH KYJITYPH KBM CTPECOBH (PaKTOPH:



- [lpoBeseno e cpaBHuTEIHO GYHIHOHAIHO M3Cie/IBaHe HA reH, Koaupanl F-box npoTenH
npu M. truncatula v A. thaliana na ocnoBata Ha (PEHOTHUITHH ¥ OMMKC- AQHAIIM3H M € NOTBbp/IeHa
Herosata (pyHKIMS B CHHTE3aTa HA Pa3KJIOHEHATa AMMHOKHCEJIMHA JIEBIIMH H KJIEThYHUS LIHKBIL.

JluceprauHOHHUAT TPYA € 0(POPMEH CHITIACHO M3HCKBAHMATA Ha 3aKOHA HA pa3BUTHE Ha
aKaJieMHuHus cheraB Ha P bearapus v Ha llpaBuinuka 3a npunarasero my. Jluceprauusra e
Hanucana Ha 315 crpanuum. Jluteparyphara cnpaBka e M3KIIOYMTENHO 0OCTOMHA, npeuusna,
ChC CHBPEMEHHO 3BYUEHE M € CBbp3aHa ¢ paspaborsarute npobieMu n BKmousa 501 u3tounuka,
2/3 ot kouto ca nybaukysanu ciaea 2000 roauna, a pe3yaTaTuTe ca MIOCTPHpaHH ¢ 23 Tabiuiu
u 71 purypu B OCHOBHHS TEKCT M mojkpenenu ¢ owe 27 Qurypn v 2 TabiMIM, W3HECCHH B
[Tpunoxkenns 1 u 2.

Ilo JUCEPTALIHOHHHSA TPYJ MMaM HSAKOH 336€HE)KKH, CRBP3aHH C M3NOJI3BAHATA Ha MECTa
TEPMHHOJIOTHA (,,JIPOMOTOPHH PACTEHHA™, ,.PACTHTEIHO Pa3BUTHE™ M JIP.), KOMTO MO-HHKAKBB
HAYHH He OMAIOBAXKaBaT HEroBarTa CToOHHOCT.

BbB Bpb3Ka ¢ aucepranusTa ca npeiacrasenn 11 nyGaukainu, ot KOUTo 9 - B [IPECTHKHH
MEKIYHAPOJAHH crHcaHus ¢ uMnakt ¢gakrop v 2 - B cnvcanns ¢ SJIR, kakro v rnasu or jaBe
KHHIH.

AstopedepaTbT 0TPa3siBa OCHOBHHUTE Pa3jie/id U Pe3yITaTH OT JIUCEPTALIHOHHHSA TPY/L.

JIMuHMTE MM BieYaTJIIEHUS OT Joll. SlH4yeBa Aatupar owe 071 30para Ha (OPMHpAHETO i
Karo cneuuanMct B o0sacTra Ha pacTuTeNHuTe OMOTEXHOJIOIMHM, YCNeuiHarta 3auTa Ha
Jaucepranusta 3a npugodusane Ha OHC | JlokTop™ 10 HACTOALIMS MOMEHT M ChC 3a/10BOJICTBO
Mora ja or0elieka, 4Ye CBINECTBEHA XapaKTepHCTHKAa Ha wu3cieposarelckara i pabora e
MOCTOAHHOTO 00OraTABaHe HAa METOJMYECKHs apceHal B CHLOTBETCTBHE € HENPEKbCHATOTO
OChBpeMeHsABaHe Ha MpobeMaTHKaTa U HAArPak/IaHe Ha 3HAHUATA B 00/1aCTTa HA PACTHTEIHHTE
OHOTEXHOIOTHH U MoJIeKyJispHa Guosorus. [lpes rogunute T8 ce opopMH KaTO H3KIIOUHTEIHO
OTrOBOPEH M3CIie/I0BaTe/l U epyHpaH yueH, Karo NoJ30TBOPHH B TOBA OTHOLICHHE Ca HEHHUTE
crnenMannsaini B bearns u @paHids U y4acTHETO il B MEKAYHAPOJAHH M HAIlHOHAIHHM [IPOEKTH,
PE3VJITHPAIM B €/IHA JBJATOrOHIIHA U LIeJIeHecoueHa HicieoBarencka pabora, 1o/ Ha KOATO ¢

H Npe/IOCTABECHUAT MH 34 CTAHOBHLIC JIMCCPTALLHOHCH TPYIL.

KoM jtou. SlnyeBa uMam ciieIHUAT BbIIpoc — . Ko oT H3cneBaHuTE reHu 1IPH MOJIC/IHHTE
BHJ0BE O00OBH B TO3M JMCEpTallMOHEH TpyA Oumxa OWiM OT CENeKUMOHEH HHTEpEeC MpH
KYJITYpHHTE TakuBa?*

SAKJTIOYEHHME

JluceprauMOHHUST TPYA Ha JOI. J-p AHenusi SIHueBa € CEpHO3HO M 3acily’kKaBailo
BHUMaHHE HW3iclie/iBaHe B 00IacTTa Ha pacTHTeNHMTE OHOTEXHOJOIMH M CpaBHUTE/IHATa
(pyskuMonaina reHoMuka, M3ucksaulo  OGorata  OMoNOrMYecKa  KyJTypa Mo COJIMJICH
ekcriepumenTasied onut. [lonydenute pesyitatn npeacTaBisBaT HCOUCHHM pecype 3a 10-
HATATBIIHM 3a1BbJ0O0YEHH W3C/IE/IBAHUA B TalH HACOKa M IPEXBLPIAHE Ha NO3HAHMATA OT




MOJICIIHHTC KbM KYJITYPHHTC Oobosu BH10BC. HHCCPTBHHOHHHHT TpyAa OTrosaps Hal'bJIHO Ha
M3UCKBaHMATA HA 3aKOHA 3a pa3sBHTHE HA akajeMHuHMs cberas B Pbuarapus, llpaBuinuka 3a
Herooto npuiaraie u Ilpasminuka na Cenckoctonancka Axaaemus 3a npujaoOMBaHe Ha
HayuHara crened ,,JIOKTop Ha HaykuTe™.

Bb3 ocHOBa Ha Hay4HATa M NPHJIOKHA 3HAYHMOCT HA MOJYUEHHTE PE3yJITaTH U IIPHHOCH, H
NEPCNEeKTHBUTE, KOUTO T€ Pa3KpuBaT 3a MOBHINABaHe HAa e(EeKTHBHOCTTA HA ChBPEMEHHHTE
IeHOMHH TMOJIXO/IH 3a pellaBaHe Ha BBIPOCH OT (DYHIAMEHTAJICH M [IPHJIOKEH XapakTep ydeaeno
JIABAM CBOSITA MOJIOKHTE/IHA OLEHKA H CH HO3BOJSBAM 14 NPEnopbyaM Ha YBakaemoro
Hayuno xypm na npucwad ua jgoun. a-p Aueansi Benesa flmueBa oOpaszoBarennara u
vayuna crenen L Jlokrop mna waykure” no npodecumonasno Hanpasjenue 4.3
Buonornueckn nayku, nayuna cneunannoct ,,'enernxa®.

Uiien Ha HAYYHOTO KypH:

05.09.2019 r. /mpod. a- [gAoposeka/



SCIENTIFIC OPINION

by Praf, Dr. Elena Todorovska, AgroBiolnstitute, Agricultural Academy. Solia, Member ol
the Scientific Jury (Order of the President of the SAA No. RD 05136/ 02.08.2019)

on the dissertation for the degree of "Doctor of Science™, Higher Education: 4, Natural
Sciences, Mathematics and Informatics, Professional field 4.3 Biological Sciences. scientific
specialty "Genetics"

Author of the thesis: Assistant Professor, Dr. Anelia Veneva luntcheva, AgroBiolnstitute -
Sofia, AA

Dissertation topic: "The role of model species Medicago truncaila, Lotus japoricus and
Arabidopsis thalfana in plant biotechnology and functional genomics studies of legumes”

The dissertation work of Assoc. Prof. Anelia lantcheva is o scientific work in the field of one
of the most modern problems that accompany the development of modern plamt biotechnology
and genomics in the model species Medicago truncatida, Lotus faponicus and Arabidopsis
therficina.

In recent years. the attention of biologists has focused on deciphering and charactenizing the
genomes of a large number of model species and analysing the function of genes from different
signalling pathways due to their small genomes, relatively simple genetic organization and the
ability to apply forward and reverse genetics. Deciphering the function of genes in model
spevies is the foundation that allows us 10 rransfer our knowledge about them to cultivated plant
species that are difficult to study and manipulate due to their complex polyploid genomes.

In this respect, the model legumes Medicago truncatula and Lotus japonicuy are a promising
subject for genomic studies, allowing the identification of key genetic factors (genes) related
to nitrogen fixation, life cvele and subsequent use to improve economicadly important legumes
- sovheans, beans, peas. lentils, peanuts, etc., which make up more thun 30% of the protein
needed to teed a human popalation,

Assoc. Prof. Tamcheva's dissertation is a long-term, focused and comprehensive study on
functional und comparntive genomics of model legumes, based on the successiul participation
of AgroBiolnstitute in a project under the Fifth EU Framework Program "Molecular and
Cellular Basics of Somatic Embryogenesis” INCO-COPRNICUS - IC15-CT96-0906), in FP
5.2 "Tntl insertion mutagenesis” of the EU FP6 Grain Legumes project {FOOD-CT-2004-
306223), and subsequently as project manager for the competition ldeas at BNSF “Integrated,
Functional and Comparative Genomics of model legumes Medicago truncatula and Lotus
Japomicuy. The model plant Avabidopsis thaliana is also the subject of functional studies.

In light of the above, the relevance of the presented dissertation is beyond any doubt. The goal
is clearly defined and aimed at affirming the role of model legumes in modern plan
biotechnology, their use in comparative functional genomics and their importance in
understanding key aspects of molecular and cellular hiology. nitrogen fixation and the biologwy
ol legume development. The ten basic tasks and sub-tasks are & prerequisite for conducting in-
depth basic research in the model legumes Medicago truncatnla and Lotus japonicus and the
intensively used in plant biology model species Arahidopsis thaliona.



The methodology includes a diverse sét of methodological tools and techniques that underlie
the precision of comparative and functional genomics studies, the most important of which are:
development of protocols for direct (DSE) and indirect (ISE) somatic embryogenesis in liquid
and solid nutrition medium and regeneration of whole plant from a single embryogenic cell:
genetic transformation and selection of stable transgenic plants with overexpression, inhibited
expression ol key genes and those expressing GUS and GFP marker genes under the control of
endogenous promoters of the genes involved in the studies. including their offspring (TO-T2,
and in some cases T3); morphometric evaluation of transgenic lines, development of protocols
for insertion mutagenesis using Tntl transposon and creation of a collection of mutant lines in
M. rryncatula and L japonicus. as well as basic molecular methods based on PUR. reverse
two-step PCR (IPCR), transposon display PCR, isolution, cloning and sequencing of DNA
fragments and bioinformatics analysis to determine and compare sequences. RNAG and
amiRNA methods for constructing expression vectors, as well as TAFP (Tandem Aftinity
Purification) and BiFC (Bimolecular Fluoresee) Net Complememation) analyses based on
Gatewuy TM technology (Invitrogen): isoliation of RNA. RT-PCR and gqRT-PUR.The
dissertation s an example of a completed work in which the main 1asks of the work progrim
have been successtully solved - proving the asymmetry of the first cell division, which starts
the process of DSE in a liguid culture medium and tracing the process of development from a
single cell 1o a whole plant, determining the size of the genome of diploid Medicago specics
and the relationship between the senome size and a competence for induction of direct somatic
embryogenesis, obtaining of stable transgenic lines by genetic transformation of cell
suspension culture and ISE in M mrruncarala, development of regeneration protocols for
efficient insertional mutagenesis based on Tar/ transposon and obuaining a collection of mutant
lines in the model species M trumcanda and L faponicns, identification of MERE!
retrotranspososn and prove (ts transposition during in vigro reeenesation of M rruncansla,
phenotypic evaluation of selected Tmil insertion mutant lines under different growing
conditions - fn vitre, i vive, hvdroponic and seroponic culture, construction of overexpression
vectors. knockdown expression and analysis ol promaoter sctivity of genes (MeF-hay. (GRS,
LAXS. ARFB3. DRE. HAC), as well as constructs for ( Tandem Affinity Purification) and BiFC
(Bimolecular Fluorescence Complementation) assays, studsing the function of the gene
encoding F-box protein in M. teuncatula and A. thaliana using assavs based on forward and
reverse genelics.

The suecessiul realization of the large-scale and complex scientific tusk defines Assoc. Prof.
Anelia lanteheva as a theoretically and methodologically very well-trained seientist who
skilfully handles a wide range of methodaological techniques in the field of plant biotechnology
and functional genomics. The studies represent a complete eycle of analyses that are a
prerequisite for achieving scientifically significant results, some of which contribute to the
world biological science for the model species M. rruncainlia and L japonicns and represent a
unigue foundation for improving vitluable agronomic traits in cultivated legumes.

I 'support the contribution provided by Assoc. Anelin lantcheva. As original and valuable for
the practice and with a worldwide contribution, | accept:

= Development of protoeols for direct and indirect somatic embryvogenesis in model legumes
and establishing asymmetry of the first cell division in suspension Cultures of M trincatulo
and M. fodeata - initial start for the direct somatic embrvogenesis process and follow-up of the
whole process from single embryogenic cell to whole plant.



- Establishment of the genome size of diploid specics of Medicago with Algerian origin and
the relationship between genome size and the competence to induce direct somatic
embryogenesis in a liquid medium;

- Creation ofa collection of The) insertion mutant lines in M eancatila and L fapenticas based
on newly developed protocols for efficient transposition, enriching the global gene bank with
insertion mutant lines for subsequent genomic analyses and isolation of genes encoding
viluable agronomic traits, In this respaict, the origingl fish-bone insertion mutant line with an
altered root morphology obtained by a mutation in the gene involved in nodule-formation
(nodulin 21) isa strong evidence of the capabilities of the use of insertion mutants for isolation
and characterization of genes with certain functions in the genome of legumes.

- ldentification of a new retro-element MERE] in the genome of mutant lines in M. francatula,
which transpose during in vitro regeneration and can be used as marker in future analvses aimed
at investigating the resistance of differemt legume crops 1o stress Tuciors:

= The comparative functional study of a gene encoding the F-box protein in M. tramcaninla and
A thaliana based on phenotypic and omics assays showing its function in the synthesis of the
branched amino acid leucine and cell eyvele.

The dissertation is designed in accordance with the requirements of the Law on Development
of the Academic Staff of the Republic of Bulgaria and the Rules for its implementation. The
dissertation s written on 315 pages. The literature is extremely comprehensive, precise,
contemporary, sound and related to the issues under development and includes 301 sources,
2/3 of which have been published since 2000, and the results are illustrated with 23 tables and
71 figures in the main text and supported by more 27 figures and 2 tables set out in Annexes |
and 2.

After reading the dissertation, | have some comments related to the terminology in Bulgarian
language used ("promoter plants”. "development plants”, eic.). which do not diminishes its
value.

In connection with the dissertation, 11 publications were presented. ¥ of which - in prestigious
international journals with impact factor and 2 - in journals with SIR, as well as chapters in
twio books.

The abstract reflects the main sections and results of the dissertation,

My personal impressions of Assoc. Prof. lantcheva date back to the dawn of hier formation as
a specialist' in plant biotechnology, the successful defence of her PhD thesis and her
development up o now, and | am pleased 1o note that an essential feature of her rescarch work
i the continuous enrichment of the methodological arsenal in line with the continuous updating
of the problems and the upgrading of knowledge in the fleld of plant biotechnology and
molecular biology. Over the vears, she has emerged as an extremely responsible researcher and
erudite scholar, and her specialization in Belgium and France and her involvement in
international and national projects have resulted in many years of focused research. the result
ol which is this dissertation which was submitted 10 me for scientific opinion.

| have the bllowing question to Assoc, Prof. Anelia lanteheva: "Which of the studied genes in
the model legume species in this dissertation would be of breeding interest in the cultivated
ones?"



CONCLUSION

Assoc. Prof. Anelia lanicheva's dissertation is a serious and noteworthy study in the field of
plant biotechnology and comparative functional genomics, requiring rich scientific knowledge
and solid experimental experience. The resulis obtained are an invaluable resource for further
in-depth research in this direction and the transfer of knowledge from mode! to cultivated
legumes. The dissertation fully meets the requirements of the Law for the Development of the
Academic Safl in the Republic of Bulgaria. the Regulations for its implementation and the
Rules of the Agricultural Academy for the acquisition of the scientific degree "Doctor of
Sciences".

Based on the scientific and applied importance of the results and contributions obtained, and
the prospects they reveal for enhancing the éffectiveness of modern genomic approaches to
address fundamental and applied issues. | am convineed of my positive assessment and [ allow
myself to recommend 1o the Distinguished Scientific Jury to award Assoc. Prof. Anclin Veneva
lantcheva the scientific degree "Doctor of Sciences” in the professional field 4.3 Biological
Sciences, scientific specinlty "Genetics”.
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Member of the Sclentific Jury:

September 5, 2019 ! prof. Dr. Elena Todorovska | ‘ \



