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Ha HCepTanHoHnus Tpya Ha Aneans Benena Suuena ,Poas na modeanume sudose Medicago
truncatula, Lotus japonicusus u Arabidopsis thaliana & uiciedsanusma no pacmumenna buo-
mexnoAozuR U PynKyuonana zenomuxa na bobosu'' NpeCTABEH 38 NPHCHAKIANE Ha HAyIHATa
creneH ,Jdokrop na nayknre”, 8 O6nact Ha suciero obpasosanue 4. , [IpHposHn HaykH, MaTe-
matika i undopmatika”, [podecnonamo nanpasienne 4.3, brosornueckn nayku, Jlokropeka
nporpava . enernxa*

1. Ofmo onucanne Ha NPeACTABCHHTE MATEPHAIN

Coe zanosen Ne PJ1-05-158/02.08.2019 r. na INpencenarens va CCA ¢buM HaIHaueHa 3a wieH
Ha HAYMHOTO JKYPH 34 OCHEYPABAHE HA MPOLE/IYPA 33 3AUINTA HA ANCEPTAHOHHIA TPYL HA AHEIun
Benena Snuesa, gouent 8 ArpoGuonnctutyr, CCA, npeicTaneH 3a NPHCHICIAHE HA HAYYHATA CTC-
next , Jdoxrop sa naykure”, Jlon. 1-p fludena yuacTsa B KOHKYPCa ¢ BCHYKH HIHCKYCMH JOKYMEHTH
NpeACTABCHH HA XAPTHEH H €eKTPOHEH HOCHTEN, KOMHA 0T HAYMHHTE it TPY/I0BE, KAKTO H 000peH
[IPATOKOI OT NMPOBEICHO NPEABAPHTENHO O0CHAIANE HA THCEPTAIHOHHIA TPYIL P/ PAsIIMPEH Ha-
VueH CHCTAB Ha IMLPBHYHOTO HAYYHO 3BEHO Ha oriaen . DyHKunonatwa reseruka” or 22.04.2019.
Hayunata NpoAyKIIHS HA KAWIMAATKATA € HIKIOUMTENHO DOTATa H HAITRIHO CHOTBETCTBA HA Mpo-
¢duna na oGarenns xouxype. [Ipencrasennre J0KYMEHTH €A NOATOTBCHH B ITBTHO CBOTBETCTRHE ChC
3axona 3a pazsuTHe Ha akaaemuanng cuetan na Ph, lpasuinnka 3a passuTHe HA aKLUICMHYHHA Che-
tas #a CCA u swrpetnnTe npasnanans na AbH.

2. buorpadutnu 1aHHN

JI-p Sinuesa ¢ posena na 20.07.1964r. B rp. Codua. Tpes 1987r. sapbpiusa sucwero cu 00-
pasosanme # ce aumiomupa kato  Marucrsp” B CY |, Kmument Oxpuackn”, buonoruteckn @axyn-
ter, karejapa boranuka. Cuinara roamsa nocrensa na pabora 8 ArpoOHOHHCTHTYT, CCA. To 1996r.
€ pezoBeH JAOKTOPAHT Ha ArpobGHOMHCTHTYTA, a npes despyaph 19971, samnTasa JHCEpTalHA HA
TeMa: |, Pecenepanun u Jenemuvna mpancgopmayus na GrI2apeki copmose Munu Kapasgui” m
npuaotusa oGpatosatennara u wayana crenen “Joxrop™. Ilpes 2006 non. Anvesa ce xabunmripa
H noaywasa wayusoto spamme cr. n.c. Il cr. (nouent), umdrp Ienernka 01.06.06. Lennat
npoecuonaten cTak wa a-p Auuena nporuua 8 Arpotnonncturyt, CCA, KbaeTo ce e H3rpaania
karo npodecnonancn ewcnepr B oflactTa Ha OHOTEXHOJNOIHHTE H PAacTHTEIHATA I'CHETHKA W
FeHOMHKA TPH MOJETHH, CeJCKOCTONAHCKH W JCKOPATHBHH pacTenus. OT NMOCTRIBAHETO CH Ha
paGoTa T8 NOCAEAOBATE/IHO 3AEMA PALIHGHH HAYYHHI IOINLMH - 0T Hay4eH cuTpyannk | n Il crenen,
B rpynara no ,,OVEKIHOHATHA reHeTHKa Ha G0o00BK", 10 Cera KAaTo JOUEHT i PBKOBOJINTE HA OJITen
«DYHEIHOHATHA TCHETHRA™, AKQIEMHUHUAT npodgum a jou. a-p SAnvesa ¢ onobpen o1 HALIM/L 1
nyOMHKYBAH B PErHCTBPA 38 HayMHa JeHHOCT.

O7 npeAcTaBEHATA JOKYMEHTALMA Ce BHAJIA, Y€ Ji-p fAnuesa e npoBesia HAKOIKO KpaTRoc-
POYHM CACUIOKTOPCKH CTISTIHATH3ALMH B IPECTIHH HICIEA0BATENCKH HHCTHTYTH B ANIIHA, dpan-
1HA 1 Bearsna Koero ¢ Z0NPHHEC/I0 34 NOBHIIABAHE HA NPOPECHOHATHHTE H HAYYHH IHAHHA H YMe-
HHs, Kanamarkara uMa 1 MEOKECTBO VHACTHA B MERIYHAPOIHH KOHIPECH, KOH(EPEHIIHN B CeMH-
waph - Hramus, Caosakus, CALIL, ®panuus, Aurnus, Hopryramms, Tyunc, bearna, Typums, I'op-
uus, Monaosa n Asctpus.

Kapnepioro # HayuHo passuTHe Ha J01. J1-p AHYCBa, KaTo MEKIYHAPOIHO PasnosHaT yueH,
NPOIHYABA W OT YYACTHETO i B OPraHN3IHPAHE M NPOBCKIAHE HA MEAUIYHAPOIHH NPAKTHYECKH Kyp-
cose nposeiany o1 ICGEB, ICRO-UNESCO u IAEA 1o pasmain nporpamu 8 oGnactra Ha 6no-
TEXHONOrHITE, FeHeTHYHA TPAHCHOPMALIMA [IPH BHCUTH PACTEHHS, LHTOeHeTHKA U MyTarenes. Hien
¢ 1a CYB, EPSO 1 opranuzatop u 1eKTop B MeActyHapons kypeose — 2001-1CRO-UNESCO, 2009-
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IAEA 1 B pamkiTe fa TpH roausn e 6uaa wien ua Mansamwurennns cuser na ®HH. Bucokure na-
VUHI YMEHHA H HICIEI0BATEICKA AKTHBHOCT Ha J-p fH4eBa HAMHPAT OTPAKEHHE B PHKOBOJICTRO W
yyacTHe B MEIKIYHAPOIHN 1 HAUMOHATHH npoexTi. B MomenTa T4 ¢ phkopoanTen Ha jsa Espo-
neitckn npoexta no nporpama Xopuzont 2020 u no aeiinoctn MCK, KakTo H Ha NPOCKT KbM CCA.
Bujia e peKosojiten Ha npoekT (punancnpan ot dona ,, Haywnn wicaeasanus™ MOH, na npoext
kb CCA, G1a e YIacTHHK B /B3 MCKIYHAPOAHH NpoexTa B pamkute Ha PI15 u PIT6 wa EC. Tyk
HCKAM J1a 0TOEIeXKA, 4e PLKOBOICTBO M YUACTHS B MEAUTYHApoanH npoekth Ha EC ropopst 3a oT.1H-
wen MPOdECHONATIAEM, KOSTO & NOTEBPAIABA i 0T H300pa it 3a WieH Ha KOMHCHATA 3a noabop Ha
JAOKTOPAHTH M NOCT-I0KTOPAHTH 33 CTHOMECEUHH ODYHCHHA BBB BHCOKOTEXHOMOIHYHE KOMILICKCH
no npoext na MOH “Hayka n Gu3nec”. MHOrOKpaTHO € WIDMPaHa 33 PEUCHICHT HA HAYUHH CTATHH
NYGAHKYBAHH B MEACIYHAPOIHH CIHCAHHS ¢ HMIAKT (JAKTOp M 33 PEUEHICHT B KOHKYPCH 3a
JOKTOpaHTH M XalHanTHPane.

3. AKTYRIHOCT HA TEMATHKATA # NeAecholpaInocT Ha NOCTABEHHTE HETH W 3A1AYH

MMa HEKOIKO BN TPHHHIA NpeAcTaBHTenHTe Ha ceM. bobosy, sKmousanio passoodpasie
OT PACTEHNS ¢ BHCOKA HKOHOMHYECKA CTOMHOCT - COR, /IOUEPHA, ACTEINHA, rPax, (HLCTLUM M JPYIH
supHenn W ypasin 6000BM, 13 DBAAT NOLIOKEHH HA HHTCHIHBEH IEHETHYCH H MOJICKYIAPEH aHa-
S M FeROMETE M Ja ObaT cexkpennpann. BobosuTe KYJITYPH A0CTABAT KPHTHYHOTO HUBO oT Gel-
THUHHH H KUIOPHH 33 XOPATA B 33 KHBOTHHCKHA CBAT H CC H3NOT3BAT CBHINO 33 IPOMIBOJICTEO HA
pacTHTe HH Macaa. [Tpy TAX ca HAMEPEHI MHOTO YHHKTHA MeTabonHTH ¢ GHOMEIHIMHCKO NpHIIo-
KEHHE, KaTo w3odaasonn W pacTiTeann crepoin. JIpyr ocnosen npuHoc Ha GoboBHTE KYATYPH €
cnocobHOCTTa HM 18 (PHKCHPAT aTMOCHEPHUA a30T B ICMEICICKHTE EKOCHCTEMH, KOETO OrpaHH4aBa
HEOBXOAMMOCTTA OT IPHIATAHETO HA XHMHYECKH A30THH TOPOBE, 3 TOBA ITBK JONPHHACA JI0 VCTO#-
YHBO M EKOJOIHYHO cencko cronancTeo, Ilpes nocaeannuTe roHHH, CCKBEHHPAHETO HA FEHOMA Ha
Medicago truncatula e yexops paspaboTBAHETO HA MAPKEPHH CHCTEMH H HACHTH(HIMPAHE HA TCHHRA
CeMEiCTRA ¢ MPHIIDAKHO 3HAYCHHE.

Hayuno-uscnesosarenckara aeiinoet u watepecu na a-p Aunuesa 8 AbH, CCA, ca mauano
oKyCHpaHH BBPXY HAYHHO-TIPHAOKEH W QyNIaMEHTATHH HICAEABAHNA, & HMCHHO PEryIalua Ha
FCHHATA CKCTIPECHA, CHMOHOTHYHA BIAHMOOTHOICHHA, (PYHKIHOHWIHA H CPABHHTETHA TEHOMHKA HA
GoGosu pacrenus. [eHeTHUHHTE H3CHEABaHNA B Tasn ol1acT ca o1 ocobena BAKHOCT, TLil KaTo Te
1€ OCHIYPAT MOLIHH CPEACTBA A ¢& NoA0OPAT arpOHOMHYHHTE H XPAHHTEIHH Ka4yecTaa Ha TE3H
KY/ITYPH, Taka HEOOXOHMH 34 NOUTPAKAHETO | NOJ00PABAHETO HA XPAHHTEIHIA CTATYC Ha XopaTa
H e JONPHHECAT 3@ ChAJABAHC HA CASABAINA TeHEPAIHs OT KA4eCTBA H HOB FEHCTHYCH MO 34
nanoTo cem. boGosr. OT TYK HPONIH3A H HIAKIIOUHTEHATA AKTYATHOCT M Heecho0pasHOCT HA N0C-
TABEHATA 11e1 ¥ 3A1a%H Ha pa3padoTBAHAA HAYUeH TPY/1, MOCBETEH Ha ¢/IHO CPABHHUTENHO HOBO Han-
paBfeHHe, A HMEHHO HICACIBAHNA BRPXY IEHOMHKATA HA CHINANCHH MOJCAHN, TPAHCTCHHH PACTEHHA
¢ Moampuimpana excipecns Medicago truncatula, Lotus japonicus w Arabidopsis thaliana. Pesyn-
TATHTE OT Ta3M JAMCEPTAIHA JABAT ACHA NPCACTABA 34 IHATHMOCTTA HA MICIE/IBAHHTE TPAHCTEHHH
KyATYPH, 38 pasdupane #a GHOIOTHYHATA MM PONA H BBIMOKHOCTHTE 33 eKCTPANOINPAHE HA Pesy-
TATHTE 38 HOBM CTPATErHH 3a NOJ0OPABAHE arpOHOMHYECKHTE XapaKTEPUCTHKH HE caMo Ha ceM. bo-
GoBM, HO 1 HA ApyTH Kyarypi. Acuo dopmyanpanara el Ha TOIH HAY4EH TPYJL € H3LN0 NOCTHTHATA
¢ MOCTABSHETO M YCHeMHOTO Hiseautane Ha 10 3azaum, KaTo NoCIeaHaTa 3ana4a ¢ pasjeicna na 6
nomataun. [poseacHuTe macaeapanis o1 gou. Suvesa ca B MLIAHO CHOTBETCTBHE C NPHOPHTETHTE
na EsponeficksTe nporpaMu i crapripar ¢ yuactiero i B npoext no [lera pamkosa nporpaMa Ha
Esponefickus ¢ui03. HAKOH 0T MOCTHIHATH OPHITMHAIHI PEIYITATH HA 101 SlHvcsa, ca NPHHOC KbM
HASCHABAHE HA NPODIEMA KAK TEHOMHHTE H3CIS/IBAHNA HMAT BHCOKA HAYYHA CTORROCT H NPAKO 0T-
HOIIEHHE KbM TTPAKTHKATA.

3. TNommasane na npodaema
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OT KOMHETCHTHO HAIHCANNA W JICCHO BLANPHEMALI ce THTepaTypel 0630p cTasa ACHO, e
ARTOPKATA NOTHARA B THIDOMHHA CheTORHMETO Ha npobaema. Toll ¢ nanncan Ha npubauInTeHO 40
CTpaHnIK, ¢ Muoro AoGpe onarnenenn useTHy urypy, na Gazara ua 501 TBOPYECKH OLCHEHH InTE-
PATYPHH HITOMHATIN. JlurepaTypHHAT NPericil ¢ NPeacTaBeH B WIECT pasacia, pairieik/iale 1 00X~
BALIALIN THIHO ONMCANKE HA PACTHTC/IHA pereHepallts 4pe3 coMaTHyen eMOPHOTCHES, reHeTHIHA
TpaschopMaIIig, HECEPLHOHEH MYTArcHes, pasa, o0parna n GYHKIHOHANHA FCHETHKA HA H3Cel-
BAHKTE MOZCTHN pacTenus. JIaHHUTE OT AUTEPATYPHATA CIIPABKA CA NPE/ICTABCHH B ACHA MOCILI0-
BATEANOCT H €2 0GOGLIEHH OT JOKTOPAHTKATA ChC IHAHNS NPEACTARIIH MYGIHKYBRAHOTO /10 MOMEHTA
W BLAMOXHOCTH 32 Ghieus HayaHn npuackennd. B reTaiinn ca wiscHEenH npobieMiTe H Nepeiek-
THBHTE Ha reneTHanaTa TpancdopMaiins i GYHKIHOHATHATA TeHOMMKA npH pactenusTa. [Tpn npo-
YHBAHHATA ¢4 OOXBAHATH OCHOBHHTE MCTO/IM 32 CH3IABAHE HA KONCKUMH OT MYTAHTH Mpe3 HHCEPLM-
OHEH MyTareses, KOHTO NOANOMAraT JeHppUpateTo Ha (PYHKIMITA HA KIIOUOBH TEHI OTTOBOPHH
3a paseHTHETO Ha pacTennsta. He na nocsenso Macto ji-p Snvesa ymeno curocrass cobersennte
ci pesyaTatH ¢ nyGAHKYBANHTE W € BHINO, Y€ NOCTHIHATHTE OT Hed OPHIHHANHH NPHHOCH HMAT
A0CTOHHO MAcTO B Goratia anTeparypen ananus. [lyGankysanara undopMaiini ¢ npeacrasesa crer-
HATO W KPHTHYHO M TOBA 103B0/IABA HA ARTOPKATA TOMHO Jia POPMYJIMPA LEITa 1 3aiaunTe 3a neli-
HOTO NMOCTHIaHE,

5. Meromka Ha HICAEIBAHCTO

Briewarassait ¢ GpPoAT OT NPHIOKEHH H MHOTO J00pe ONHCAHH MATEPHAIH H METOJIH Ha 43
CTAHAAPTHI CTPAHHILA, C TPHIOAEHH UBeTHH Gurypu u TabIHIH OHATTEARBALLN W ITO3BOISBALLN 110~
NECHOTO BHLINPHEMAHE HA CHLOTRETHHTE NPOTOKOMH., EKCnepiuMenTHTE B pa3ien comariied emMopo-
reHes Ha HACTORINATA AMCEPTALIHN €A NPOBEICHH ¢ €ANOrOAMIIHH JAMIUVIOHIHH BHIOBE OT poi
Medicago - M. truncatula, M. orbicularis, M. littoralis, M. murex n M. polymorpha w TeTpanionzna
MHOFOrOMIEa JHea motepia Medicago falcata. [lpeacrasennTe OPHIHHAIHN PEIVITATH B TOH
HAYMEH TPV ca NoaydeHH OnarojapeHue Ha YCBOEHH M MpodecHOHATHO NPHIOKEHH METOIM,
BEIIOYBALTH MOYMTH BCHYKH METOIH HA PACTHTEIHHTE i vifro DHOTEXHOIOTHH, HA KlacH4ecKaTa #
MOJEKYIRPHATA TEHETHKA, ChBPEMERHN MHKPOCKONICKH, TEHETHYHH, KIETLUBO-0HOIOTHIHH, XHCTO-
JAOTMYHH H CTATHCTHYECKH TexHukn, CTaTHCTHYECKHTE peayatary ca oueHenn ¢ ANOVA recr, a
croffHOCTHTE OT pa3Mepa Ha reHoMa ca asannanpani ¢ one-way ANOVA n Newman-Keuls multiple-
comparison means test. PaspaboTennTe eKCIEPHMEHTAIHN CHCTEMH OT 01, SIHYEBa 3a THPEKTEH H
HHIHPEKTCH COMATHHYCH EMEPHG[’I‘.‘HQ? npH MOJEMTHATE PACTCHHRA, NPETICTABEHH B HACTOALIHA JIHCEP-
TAUHOHEH TPy, ca oDOOMEHH B T71ARA OT KHHIA NOCBETEHA HA COMATHYHUA eMOpPHOTEHES, MHPBO
HAJAHME HA PLEOBOICTRO 38 MOAETHOTO pactenne M.rrincatula, n 0d3opuo pesw. Tpancopmarin-
ATA HA CYCHCHINATHH KeThHHR Kyaryps o1 Medicago truncatula e WiBspiIeHa ¢ NPHIATAHETO Ha
HHOBATHBCH METOM, NOIRNIABAL PYTHHHOTO MY HAMOIBAHC NIPH SHATTHIN 34 q}}']-IE‘II,HDHEJ‘IHE AKTHR-
HOCT HA KOHCTPYKTH 33 IeHEH NPEHOC H BhIMOKHOCT /1a €€ FTeHEPHPAT TPAHCICHHH PACTEHHS OT €/in-
HHYHH KJICTER WM K1eTsund krsetepi. [locaeanoro ¢ npeanocraska 1ol 1a Obje BKIIOMEH BLB
sroporo wigaune va M.rruncatula handbook (lantcheva and Revalska 2019), kato nos Metoq 3a re-
HEH TPEHOC TIPH MOJIEITHOTO pacTeHne.

C noabpasuTe TEXHHKN € MOCTHTHATA MOCTABEHATA LEA W ¢ TONYYCH AICKBATCH OTTOBOP HA
AM@UHTE, PATPEIICHH B IHCEPTALHOHHNA TPYIL

6. XapaKTepuciuKki H 0IENKa Ha IHCCPTANOHNNA TPY A

Haii-pasnara wact . Peayaramn u ofcpaciane” ca npeacrasenn na okosno 140 crpannun w 3a-
BLPLIBAT CHC JAKNOYCHHE KBACTO HA JBE CTPAHHIIN MHOTO JOCTBITHO H CHHTE3HPAHO Ca JIHCKYTH-
paHi MOAYYEHHTE NPHHOCH. TO3M Pasaen chabpika 7 r1ask B KOWTO, TOCAEN0BATEIHO HA NOCTARES-
HHUTE 31a4H, ca ofucany, o0ChICHH B NPCKPAcHD OHATTICACHH NOAYYCHATE PE3YITaTH OTPajIABalm
HATPYIBAHETO M HAITPARIAHETO HA IHAHNA MOTYHEHH NPH HICICIBAHE HA MOJCJIHOTO PACTEHHE 33
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cem. bobomn M. truncatula, kakto B BKIOMENHTE Owe JBa Moaennu Buaa Lofus japonicus W
Arabidopsis thaliana, C paspabotenn elpeKTHBHE MPOTOKOIH 33 KICTHYHE CYCTCHIHATHH KYATYPH
npu M.falcata w M. truncatula j-p Sinuesa ¢ J0Ka3ana aCHMETPHATA HA TBPROTO KACTHLUHO JALICHE, ¢
KOETO CTAPTHPA NPOLeca Ha AHPEKTeH coMaTHYEH eMOPHOIEHE3 H € TIPOCIE/IHIA NPOLeca Ha pacTH-
TEAHD PATBHTHE OT C/IHA KISTKA 110 1A10 PACTEHHE, KOETO € 0T IHAYCHHE IPH HIYHABAHC HA PAHHHTE
CHOWTHS — TBPBO ACHMETPHYHO KACTBHHO JE/IEHE, HHAYUHpaHe Ha eMOpHOTeHEH OTEHIHAN | CO-
MATHYHH eMOPHONIH TPONIXOKIAALIA OT CAHHHIHH KIETKH. Te3H JaHHH Ca NPHHOC 3a pocie1sBane
H HAGCHARAHE B IMHAMMKA HA eKCIPECHATA H POISTA HA KNIOYOBH TEHH TIPes HeAHs NPOLEC Ha pai-
BHTHE na pactennero, HanHaneTo Ha pereHepalns o1 KAeTLYHH CYCNCHINAIHE KYITYPH, € BhIMOK-
HOCT 33 paspaboTBaHe HA CHCTEMH 33 TEHEH NPEHOC B IPOHIX0J HA TPAHCTCHHY PACTEHHA OT eli-
pieEn Tpancdopsupaiy kaetki. C NPUAGrAHETO HA TO3H NPOTOKOI T4 € Ch31a1a 0 cTabHAHK TPaH-
CreHH PACTCHNHA 33 AHATH3 HA IPOMOTOPHATA AKTHBHOCT, BKIOUBAIIN MApKepHH renn 3a f-rmoko-
ponnaasna akTussoct (GUS) w senen dayopecuenten Genrek (GFP) moa koHTpoia Ha enI0reHHATE
MPOMOTOPH Ha JIBATA WICACABAHK TeHA

3a nupeu 0BT, Upes GAOYUHTOMETPHYEH aHATHY, J1-p AHUeBa YCTAHOBNBA PAIMEPd HA TEHOMA
H xpomosomuua Gpoit na mannowman suaose o1 poa Medicago, ¢ npowsxon oT Akup, W 0KATRA
HAMYHE HA BPBLIKA MEAIY Pa3Mepa HA TEHOMA H KOMIIETEHTHOCTTA 38 HHJIVIHPAHE HA JHPCKTCH
coMarnycH emGpHorenes s Teuna cpeaa. O7 pesyITaTHTe 38 BPLIKATA MEKILY PasMepa Ha resoMa u
CTIOCOBHOCTTA 3a MAAYUMpane Ha emOpHoTeHeH oTroBop ol SHuesa ycranosssa, we Medicago
orbicularis, nputekasail Hafi-MaTbK reqom, GopMUpa coMaTHIHH eMOPHOKIH 338 Haf-KPaThK Ie-
PHOJL, OTIHYABA Ce ¢ HAfi-BUCOK NPOLEHT HA PEATHPATH eKCTLIANTH 1 Opofi coMaTHHK eMOpHOIH
3@ eKCIIAHT.

B caeapammre aga pazgena 11 u IV qow Hnvesa npeicrass nHOHEPHH 33 CTPAHATA HH Pe3y-
TATH CHBP3AHA ChC CHITABAHE HA EHHA Kolekima o1 Tntl wacepunonnn myTanTn npu M. truncatula
# na manka koaekns ot Totl nucepusonnn myranti npu Lotus japonicus. ITspBarta cThiika 3a cbi-
AaBaie Ha OBGUIMPHA KOJEKIHS OT HHCEPUMOHHE MYTAHTHH JHHUK 0T M.truncatula cv. Jemalong e
NOKAIATECTBOTO, Y¢ peTpoTpancnosona Tntl ce akTHBHPA N0 BpPEMe HA in vilro pereHEpalATa.
ToABHAHNTE TEHETHYHN SAEMEHTH CC OTHACHT KbM IPYNATa Ha perpoTpaticnosonnTe. Otkpusatero
H IEHETHMHOTO XAPAKTCPHINPAHE HA MOABHKHHTE TEHETHIN CIEMCHTH, NO3HATH OlIe KATO TPaHC-
HOS0HK, J0BEAE JI0 PEBOMIOUHS B PasiHPaHETO HI HA CHCTABA M IHHAMHYHHA NOTSHIHAT HA I'eHe-
THYHAS MATEPHAT TOMTH PH BCHHKH opraninaMi. TIACEK 32 TO3IM BHEIANEH, OJAM HANpeIbk Geme
Ja1en ome npean 50 roaMHE, KOraTo TPAHCIOIOHHH leMeHTH OAXa OTKpHTH B napesnuara (Zea
mays) i G5Xa XapaKTepH3INpali HAKOH acneKTH Ha TAXHOTO TCHETHYHO noseicHHe, Tesn eaeMenTH
MOTAT i CE JABHAKAT BB H MEKIY XPOMOIOMHTE, KBJACTO T€ MOTAT 18 NPOMEHAT NCHHATA CKCTIPECHA
WK 4 COYKAT KATO MECTA 34 XPOMOZOMHH CKLCBAHHS MUIM NNPEHAPCHKIAHAS H J1a J0Be/aT 10 re-
HOMHH H FeHHH MY TN, PETpOTPaCciOI0OHHTE Ca JATH/IKHTEIHH KOMIIOHEHTH HA CYKAPHOTHHN TE-
HOM, HIPAAT BAKHA POJIA, KAKTO B OPralH3aL#usaTa, TAKA H B ¢CBOIIOIHATA MY H JAaBaT BLIMOGKHOCT 3
ce pasfepar MexaHWIMHTe, Ype3 KOHTO Te NORIHABAT reHoMHaTa oprannsamns. Jlow. Suvesa e yera-
HOBILIA, 4e BCHUKH ckpuunpans Tnt] MyTanTH NOKa3BaT 3HAYMTEIHH PAlMKH B MOPPOIOIrHATa Ha
JMCTaTa, Koeto Jokaisa, ve Tntl ¢ muoro edextupen mytaren, a Tntl MapkHpaneTo € €Ha 0T Hail-
[eHHITE CHCTeMH 1a yHKUMOHATHA reHoMuka Ha GoGosnTe pactenna. Toan no/axo Ha wicne/IBate
€ OCHOBCH B CTpaTerusiTa Ha  npararta rererika”, Cuizanenara o1 a-p Antesa KOJXeKUHA 0T HHCep-
ITHOHHI MYTAHTHH JTHHHA € IIEHEH PECYPC 3a H3CIEN0BATENN 10 (Y HKIMONATHA reHOMHKA Ha DoO0BN
pactenns. C 130 HOBO BLBEACHH TPOTOKO/H 32 PETCHCPAILIA PH CHIJABAHETO HA TPAHCTCHHM pac-
TEHHA TpH GOOOBK, C METOIMTE HA NpasaTta u ofpaTHa reHeTHKa, 1011 SH4eBa NOCTIBA HAYAIOTO 34
HICACIBAHMATA 110 (PYHKIHOHAIHA TEHOMBKA,

3a nuper et d0u. Arkera oTkpisa ok perpoenement MEREI-1 B renoma Ha MyTanTHi H-
Hul o1 M.truncatula, W A0KA3RA TPAHCHIOIMLIHATA MY 110 BPEME Ha in vitro peredepauns. Medicago
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truncatula copia-like perpoerementa MEREL-1 e yeranosen karo uicepins B cHMOHOTHUHUS TeH
NSP2. Perpocaementa MERE -1 npunaniesn KM HHCKOKONHARO CEMEHCTRO PETPOTPAHCIIO3Z0HH
B reioma Ha M. rruncatula w e onte e1Ha ANTEPHATHEA 3a yBeHvasane Ha Opos HA MHCHPTHTE B Te-
HOM@ Ha MyTauTHHTe THaun o1 M.truncatula.

JI-p Anvesa npejacrapn yOCIMTEANN 0KAJATEICTEA 32 YHACTHETO HA PEIRIA TeHH (MILAX3;
MtARFB3; MtF-box; MIHAC; MIGRAS; MtDRP), kouTo j10 cera He ca npoyYBanH, npH NpoTHYaHe
Ha APONECa HA TMPEKTEH COMATHYEH eMOPHOTeHEs B PAVIHIHN HETOBH CTamn npk M.truncatula.
Tean renu ca noabpann 3a KIOHHPAHE W WICISABAHE Ha (HYHEIHATA HM 110 BPEME HA PA3BHTHETO HA
M.truncatula, L japonicus, w Arabidopsis thaliana, 3amoTo y4acTsar B 0CHOBHH NPOLECH KaTo BTO-
pHHO KopenooGpasyBane, IpecHe Ha CEMEHATa, CHMOHOTHUHA A30THHKCALMA H COMATHYEH eMOpH-
oreties u ap. [onyuennTe peaynTaTi ca PenocTaska 3a ObIen WiCTEBAHRA 33 NPOCIe/IABane Ha
dyHKIMOMATHATA BPBIKA HA HIC/ICABAHNTE FEHA B KOHTEKCTA HA MPONECA U 1O BPEME HA KAEThYHATA
Ae-AndeperiManus u nocieBamaTa AnQepenimatma.

B cnenpanms pazien 3a WHPBH MBT JOKTOPAHTKATA € NOKalana BAKHH PEIYITATH OT KOMILICK-
CHO CPaBHHTEAHO (YHKUHOHATHO HicieIBane Ha ren koampant F-box Genrsk (Cyclin like F-box
protein) B MofennnTe pactenus M.truncatula w A thaliana. Tpw A. thaliana ca wicnensanu u yHk-
HOHATHO XAPAKTEPHIHPaHA No-Manko 0T 5% o1 F-box Genrsunre, Tesn HeThin ca BRIIOYCHN B
PErYIAIMATA HA CAOAKHHTE NPOUECH HA PAIBHTHE, KATO PA3KIOHABANC H CTAPEEHE HA JIMCTATA, pas-
BHTHE Ha [IBCTA, CHIHATEH ITHT Ha (PHTOXOPMOHHTE, MPKAICH PHTHM H 3alIHTHH OTTOBOPH HA pac-
tenuaTa. Jl-p Snvena ¢ 10Ka1ATa yHACTHETO Ha reda koaupaul F-box 0enThK B KACTHHHAA MK W
[PK JABETE MOACIHH PACTEHUS, KOSTO NPENONara poisTa My B JACTPLIHPAHETO HA KINOUOBH HpoTe-
HHH OT KIeThunns wiksa. B pesyirrar or nposeaen TAP ananns /Tanjaemuo Apunurerno [peunc-
TBaHe/ 32 VCTAHOBABANE HA BIAHMO/ICHCTBHE HA HHBO NPOTEHH € H3THYCH 0011 INPERTEH HITEPAKTOP
ya rena koaupain F-box 6enrbk. B rpanckpunmoMin eKcnepumMenTH A-p Antesa ¢ yCTanoBAIA exc-
[PECHOHHNA MY HPOMIIT B TPAHCTENHN PACTCHHA C MOIH(PHIHPAHA CKCTIPECHA.

B aucepraunsta ci 1-p AH4eBa NpeACTaBA W JIPYTH PE3YITATH 3ACHYKABALN ONPEICICH HH-
repec. Ot Muoro6poiiiy, TPYI0EMKH, NPABKIHO MIAHAPAHK H N0C/IEA0BATCIHO OCHIIECTBEHH EKC-
MEPRMEHTH 38 TLPBI 6T A-p SH4Ycha NPOBCKIA HICICABANNS BLPXY HIMCHABANE POJIATA HA HAKOH
CHHTEHETHYHH MEXAHIIMH B TCHOMHTE Ha VauHo noa6panute Tpancrenny pacrenns. [lokropant-
KATA NPECTABA annH 3a PYHKIMHTE Ha XHCTOH aneTiTpancdepasen red HACT B noToMCTBOTO HA
Tpascrentn pactenns ¢ moauduumpana excnpecus wa HACI, npn mojenuute pacrenns M.
rruncatula, L. japonicus, w A. thaliona W YCTaHOBABA CHILCCTBCHM (PCHOTHITHH OTKAOHCHHA K TIPH
TpUTE, KOETO NOTELPAUIABA YHACTHETO HA TO3M TCH B PACTCHKA H PAIBHTHETO HA PACTHTCIHHTE Op-
rann. Topa ca HOBK, MOJYMCHA 33 NBPBH NBT JOKAIATENCTEA 3a KOHCEPBATHBHATA POJIA HA XHCTOH
anerwirpancipepazenns ren HACL.

O7 NpHAOCHTE ¢ NPHIOKHA CTORHOCT BHCOKO OLCHABAM ChIAICHHNA NPOTOKOI 38 FEHETHYHA
TpaschopMalHg Ha KIETHYHH CYCTICHAHATHN KYJITYPH 0T M. truncatula, no3sonssaiil perenepupane
Ha CTAOWIHK TPAHCTEHHM PACTEHRA OT eAMHHYHH KieTKR. CHITanennaT npoToko 3a Tpancdopma-
HHA HA CYCHEHIHAIHE KICTHYHH KYJATYPH NPEIOCTaBs Bh3MONKHOCT 33 ONApaKTepH3Inpane Ha crie-
s uaHE resHm GYHKIIK | KII0MOBH ETAIH 0T pasBHTHETO Ha GobosuTe pacTenna. pes 1031 MeTox
Ha reHeTHYHa Tpancopmanms 1-p Anucea e koncTpynpana crabuinn, GepTHIHH TPAHCTEHHN pac-
teHun ot M.truncatula — cepexexcnpecupamu MUF-box-GFP, n pactenns eKCnpecHpautid Mapkep-
WHTE refil 3a rmokoponiaasa atuetoct (GUS) u senen uyopecuenten Genrhk (GFP) or micaen-
panuTe ren pMIARFB3::GUS-GFP, pMIGRAS::GUS-GFP, pMILAX3::GUS-GFP. Tloaxyuennte
crabuann, (epTHIHN TPAHCTEHHH DPAacTeHMs Ype3 HHIMPEXTEH coMartwucH emDpuorenes ot
M.trucarula ¢ moardiuHpana eKCNIPECHR | IPOMOTOPHA PACTEHHS EKCIPECHPALH MAPKEPHATE FeHH
GUS 1 GFP noa KoHTpoIa Ha €HJIOTEHHH NMPOMOTOPH OT HICIEIBAHHTE I'EHH €4 UEHEH pecype B
HICACABAHMATA 0 (GYHKIHOHATHA TCHOMHKA W aKTHB 3a Oh/emara excnepuMenTama pabora.



B Hayunms cu Tpy on. SHYesa € MocTHIHANA APYT NPHHOC ¢ NPHAOKHO 3navenne. Ts e pas-
paboTiia CHCTEMA 34 CHHXPOHIIHPAHE HA MEPHCTEMHH KICTKH OT KOPCHOBH Bphxueta or M.
truncatla NOANOMAT AIIA H3CAEIBAHNA HA KIETHYHHA 1KLL Taim cHeTema npeocTans Bh3MOKHOCT
Aa Ce WICAEIBAT FeHMH B CHAOTEHHO cTabiann YCIoBHA W IPH YHHQHIHPAHH MEPHCTEMHN KIIETKH H
¢ HIOUIIBARA 3 TIOIHIMOHKPAHETO W ONPE/IENNHE HA penoIaracMara pons Ha npoyusanus Mi-F-
box res NpH NPOTHYAHE Ha KACTBUHAA KB,

7. TIpHHOCH M IHAYMMOCT HA pazpaloTkara 3a HAYKATA W NPAKTHKATA

Hacaenpannara, OTPa3cHA B HAYYHHA TPy Ha 0L, HH'—lﬂBﬂ.. HMAaT MOOHCPTalHe HaydcH H Ha-
yano-npuaoxen xapastep. Ipuesam dopmympannte ot asropkara 7 QyRIAMEHTAIHN NPHHOCH H
2 ¢ HayuHO-npHIacKenne B mpakTikara. Mexkam aa othenexa, Ye BCHUKH NPHHOCH CA HACOMCHH KbM
paspaboTRAHE HA TEOPETHHHH H METOTHYHH NOAXOAN 34 CH31ABaNE HA NO100PEHH KYJITYPH, KOCTO €
e/IHA BAKHA CTONAHCKa 3a3a4a o1 obnactra na remernkara. Ot TaX, ocobeno sHuManue TpAGBa a
ce OT/IEAH HA PE3YATATHTE NOAYHEHH 33 TLPBH ITHT ¢ HOBH CPE/ICTBA, KOHCTPYKTH H TEXHHKH, KOMTO
HECHMHEHO €2 OCHOEA 38 (h/IeIo NPHIDKEHHE NPH celcKocTonanckuTe Kyarypu. C npuioxennTe
(eroTHNHN, MOPGOMETPHYHN, TPAHCKPHITTOMHH, IPOTEOMHH ¥ METOBONOMHN aHamH3Iy 1-p Anuesa
¢ OCTHIHANA NOCTABSHATA LEJ M € YCIISIA 18 I0Kake, Ye HHHOPMAIIHATA OT TE3H MO/ICTHH PACTEHNR
MoKe Jia Obje NpeHecea | Ia HAMEPH YCTOHYHBO NPHIOKEHHE NPH KYITYPHATE PACTEHHA € HKO-
HOMMHYecKo 3naveHie. [IpHIoKeHHeTo Ha TE3H PEIYITATH C4 BAKHA CTHIKA B pasinpane Ha npoueca
Ha PAcTeX W PA3BHTHC B NOJ0OPABAHE XPAHMTEAHHTE XAPAKTEPHCTHEN HA BAXHH 34 HOBCKA W HKH-
BOTHHTE I POKYITYPH.

8. lpencuxa na nyANKAINITE N0 AHCEPTALHOHHNA TPy

Venemnoto n3ydasade GyHKIHHTE HA OTACTHHTE IEHH 0 TEXHHTE BIAHMOJICHCTBIA CE HIBLP-
LIBA ¢ NOMOIITE HA CHABAHE HA TPAHCTEHHH OPIAHH3IMH, KATO 38 LE/ITA Ce HINoa3sar odpe paipa-
GOTEHH W CEKBEHHPAHH MOIETH C MATHLK IEHOM W KbC IMKL] HA patsuTHE. JIHCepTaHOHRAT TPy
Ha joi. 1-p Snuesa e (hoKyCcHpaH BLPXY ChINABAHE W WIC/ICIABANE HA TPAHCTEHHH PACTEHHA OT MO-
Aeun GoGosn kvarypu. JlucepraumsTa e Hanucana na 315 crpanmum. Nopaan muorobpoiinnre
JAHHK, 39 18 VICCHH BLIIPHEMAHETO MM, ARTOPKATA TH J0ITKIBA C JIBE NPHIOKEHHA Ha 0k010 40
crpasnun. Odopsena e no knacuyeckns naunn ¢ Yuou, Len n 3azaun, Marepuaiu u Meroau, Pe-
ayirrari i Jlnekvens, 3akmouenne, Masomn u [lpiunock. Hmoctpupana e cue 71 dmrypn u 23 1ab-
anuH. Monorpaduunarta copaska cuabpaa 501 auTepaTypHit HITOUHHIH, FOISMA HaCT 0T KOHTO ca
or nocaeanute 10-15 rogunu. Jlon. Snuena npeacrasd cnucsk ¢ 13 nyGmkanmi, wansiio no remara
Ha JMcepTaunsTa, kato || o1 Tix ca myOnmKyBaHH B MEH/IYHAPOIHH BHCOKO HHICKCHPAHH CITHCAHNA
# 2 B MosorpadmaHn H3sanus, cnoMenatn no-rope, B 12 or nyGankaunnte gou. Auvesa ¢ Bojem
anTop /nbpBH B nocaenen/. 3uae ce, YC KPHTCPHNTE 38 BOJCLL ABTOP BIUTIOYBAT CHI1ABAHE HA HICH
WHAR XHTOTCIH, THXHOTO METOANYMHO HANLIHEHNE, KAKTO H OCHTypsasane Ha gunancoro obelneua-
BAHE 13 HIBLPLIBAKE HA excrepuMenTantaTa pabora. B rasn sprika, 0TpeACHOTO MACTO B TyGanKa-
AT HA KaHHIaTKaTa GE3CnopHO NOKAIBA OTIOBOPHOCTTA H IIMYHOTO #t yuacThe, [peacTasennre
Tpyvaose ca untpann 51 nemi. JI-p Hluuesa e puKOBOAHTEN H YHACTHHK HA MEKAYHAPOIHH TPOCKTH
dusancupann no Esponefickn nporpaMu, KaKTo H PhKOBOIHTEN B YHACTHHK B HALMOHATHH TPOSKTH
¢punancupanu o1 Gomja 2a nayuin wicheananns kM MOH 1 o1 CCA. K0eTO € JIONPHHECI0 HE CaMo
1a HeflHIA, HO 1 38 HALMOHAIHHS W MEAJIYHapoIeH npectix Ha AbH.

9. /luano yaacrie Ha J0KTOpanTKaTa

OF SI0CTHUR IPEITIC] Ha NPEACTABCHATE JAHHW B IMCCPTALMONINAA TPY/ Ha aoi. Huvcea,
Be1yCI0BHO MOTTA /13 KaXKa, ¢ Te ca PeanHi HefiHK nocTHKeHNs, Dnarojapenne Ha IHIHOTO 1 y4ac-
THE B M3IBIHEHHETO Ha nenta i sagaunte, [oayucHnre ot Hes peayarari ca obobuieny B 16 nasosa,
7 dyraasMeHTanHe IPHHOCH # 2 IPHHOCH € HAYYHO NPHIOAHA CTORHOCT, KOHTO €& B ChITIACHE C
MOAYHEHHTE PEIVITATH W OTPAIABAT OPHIHHATHOCTTA Ha pa3paboTkaTa.
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10, Agropedepar
AstopedeparsT ¢ HITOTBEH N0 BLIIPHETHTE CTAHAAPTH U [1aBa ITHITHA NPE/ICTABA HA OCHOB-
HHTE NOCTHAXCHHA H TPHHOCH HA JHCEPTALIHATA.

11. Kpurusann sabeemsn u npenopbrn
Hamam kpurissn 3abenexkn u npenopbkl KeM NpoBCACHOTO HAYMHO H3CACABARE.

12. /luaun suesarienns

JlwasnTe Mt BricHaTACHIUS OT 011 SH4eBa ca OCHOBAHK OT CHEMECTHHTE HI Cpei 1 00CHK-
JaHHS Ha JOKTOPCKH Temu Ha aokropantn Ha ABH. Ta Bunars ce ¢ npeicTasana Kato y4eH ¢ oT-
JHYHH HOHAHKSA, BLIMOMHOCTH i aMGuimns 32 Hayuna pabora. [Ipociespafiky paiBHTHETO Ha J-p
Anuepa u Gazupaiikn ce Ha HEeAHATE NOCTHAEHHS, YCTAHOBABAM ¢ TA HENPEKBCHATO PAIRHBA M 0bo-
raTHRA TEMATHKATA Ha HaydHHTe cH H3caensanus. [locTurHarure OT HES YCNEXH ca pesyarmar u or
YMEHHATA 1t 38 OPIAHHIHPAHE HA MEHIYHAPO/INN HAYUHH TPOABH W 100pA KOMYHHKAIHA.

13. lpenoprkn 3a 616010 W3INO.TIBANE HA AHCEPTAUNOHHITE NPHHOCH 0 PEIYITATH

OVHAAMEHTATHHTE OTKPHTHA B OHONOMHATA CC OCHOBABAT HA MOJICIHHTE TPAHCTCHHN PACTH-
TCAHH BAIOBE, @ HATPYIIAHATA TTPH TAX HHIII]]I‘JFIMHHH! MOWT oA oBac NpeHeceHa NpH KYITYPHATE pac-
TEeHHS ¢ HKOHOMIYECKo 3navenne. Upes jmupekren u nuaupexren comatuien emOpuorenes aoi. Au-
qeRd € NONYYIIA KIOUOBH Pe3VITATH B 0DIaCTTa PACTHTEIHATA PEreHEPAIlnE, KOUTO €& OCHOBA 34
paspaboTeaneto ua eHEKTHRHA H OPHIHHATHH NPOTOKOJN 38 IEHETHYHA TPaHChOPMALH TPH MO-
genmire GoGOBK pacTeHnd. IHAHUETO, NPHAOOHTO 0T MOJEIHOTO pactenne M. fruncatula Mowe Jia
(hJIe IPeXBBPICHO KbM GaniKo-pocTBern G060BH - mouepHa n aetennna. Hexam aa orbenena, ve
NOCTHIHATHTE PE3VITATH MOCTABAT JOCTA BHIMOKHOCTH 3a OhjCiuM NpoyvMBaHHa W IPaKTHYCCKH
NPHAOKEHHA 38 NOA0OPABAHS HA CENCKOCTONAHCKHTE KyATYpH. HatpynanuTe snanns npu wicie-
HAMMTE MOJICTHH PACTEHHS OT TOIW HAYMEH TPV MOFAT A4 NPeAIOKAT BHEAPABAHE HA HOBA TEXHO-
NOTHA 33 NI0J0OPABAHE Ha KYITYPHHTE PACTENHA H [1d HAMAIAT SKOJOTHYHUA puck oborardsaiiku
NOYBHTE C CCTECTREHA AI0THH TOPOBE.

JAKTIOYEHHE

PelenInpannaT AMCEPTALMONEH TPY/L NPEICTARIABA XOMOTEHEH CHHTE OT SCHO K TO%HO (pop-
MYJIMPAHE Led, YMEN0 NOCTABEHH H OTIHMHO HITLIHCHH 34a4H, MYICCHO OHAIICJCHH pe3yIraTH
MIOAYHENH € NPHIAIAHETO Ha MHOKECTBO Hall-chBpemennn Texuuku. Jlou. Anvesa npurexasa Oorat
MICACN0BATEIICKH, EKCHIEPHMEHTATIEH M OPraHH3IAlHOHEH ONHT B MIMPOK CHEKTHP Ha Haii-ChBpe-
MEHHM HanpaBaeHns. Pe3yrrature il NPEACTABIARAT NPHAOC KaKTO B OBLATApCKaTa, Taka i B CBETOB-
HaTa Hayka. To3H HAVIEH TPYL ChOBPNCA HAVHHU 0 HAYYHO-RPRIONCHN PEIVAMami, Koumeo npeo-
CIMAGIAGAM OPUMNATEN NPUHOC 6 HAYKAMA W OTTOBAPAT HA BCHUKN HIHCKBAHNS HA Jakoua sa
passuTHe WA akatemuunna cheran B PenyGanka buarapus. [Ipasuianika 3a HErOBOTO npHIAraHe u
chorseruute [pasumnnuy na ArpoGuonncturyta kM CCA. [lncepransonunsT Ty nokassa, ve
aBTOpKaTa My J0IL J-p Asenna Slivcna npuTeARaBa JATLI00CHE TEOPETHYHN 3HAHNA 1 npodech-
OHATHH YMEHMH 110 HaywHa crneumantocT ,leneTnka™ Karo JEMOHCTPHPA Ka4eCTBA H YMEHMH
BHAHH OT BHCOKHTE HAYKOMETPHYHH MOKa3aTenH.

[Mopaas ropenylomeHoTo, YOeIeH0 JaBaM CBOATA NOJONCHMETHA PUENKA 34 TPOBEICHOTO
HACHEIBAHE W RPEOAAZAM HA MOMUIMAEMOMO HAYYNO HCYPl 0a npucvOu nayunama cmenen ,,/Tox-
mop na naykume* na aou, 1-p Aneans Benena Huuesa.

Coipus, 20.09.2019 r. Penensent:

[Mpod. noktop Enena leopruesa.
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by Prof. Elena Ivanova Georgieva PhiD
af “Doctar of Science™ Thesis in the field of higher educution: 4. “Natural Sciences. Mathematics
and Informatics”; professional area: 4.3, Biological Sciences. Scientific specinlity “Genetics”
Author: Assoc. Prof. Anelia Veneva lantcheva, PhD
Topic: " The role of the model species Medicago rruncatula, Lotus juponicusis amd Arabidopsis
thaliuma in research on plant biotechnology and functional genomics of Bobov”

1. General description of the materials presented

By order No. PI-05-158 / 02.08.2019 of the President of the AA 1 was appointed s 4
member of the scientific jury for providing a procedure for the defence of the dissertation work of
Anclia Veneva lantcheva, associate professor at the Agrobioinstitute, AA, presented for the award
of the scientific degree “Doctor of Science”. Assoc. Profl Dr. lantcheva participates in the
competition with all required documents presented in paper and electronic form, copies of her
scientific publications, as well as an approved protocol from the preliminary discussion of the
dissertation in front of an extended scientific staff of the primary seientific unit of Depurtment of
Functional Geneties on 04/22/2019. The scientitic production of the candidate is extremely rich and
fully fits the profile of the announced competition. The submitted documents have been prepared in
full compliance with the Law on the Development of the Academic Stll of the Republic of
Bulgaria. the Rules for its implementation on Agricultural Academy,

2. Biographical datu

Dr. lantcheva was born on 20.07.1964 in Sofia. In 1987 she graduated University of Sofia
“Kliment Ohridski™ Faculty of Biology. holding a master’s degree from the Department of Botany.
I'he same vear she joined the Agrobioinstitute, AA. Until 1996 she is a full-time Phl) student from
the Agrobioinstitute and in February 1997 she defended her dissertation on the topic: "Regeneration
and genetic transformation of Bulgarian varieties of spray carnation” and obtained educationnl and
seientific degree “Doetor™. In 2006 Anelia lantcheva was habilitated and received the scientilic
degree Assoc. Prof, (Associate professor). cipher ®Geneties™ (11.06.06. Dr. tantcheva's entire
professional experience takes place at the Agrobioinstitute, AA. where she has established herselt
as a professional expert in the field of biotechnology and plant genetics and genomics in mudel,
agricultural and omamental plapts. Sinee her employment she has consistently occupied various
scientific positions - from research associate | and 11, in the group “Functional genetics of legumes™
until 1oday as an assistant professor and head of the department “Functional Gengtics™, The
geademic profile of Assoe. Prof. Dr. lantcheva is approved by the NACID and published in the
sclentific activity register.

Ihe documentation provided shows that Dy, lantcheva has undertaken several shor-term
postdoctorsl specializations at prestigious research institutes in England, France and Belgium,
which have contributed 10 her professional and scientific knowledge and skills. The candidate also
has numerous participations in international congresses, conferences and seminars - ltaly, Slovakia.
LSA, France, England. Portugal, Tunisia, Belgium, Turkey, Greece, Moldova and Austria.

The carcer and scientific development of Assoc. Profl Dr. lanteheva, as un internationally
recognized scientist, is evident from her participation in organizing and conducting intemational
practical courses conducted by ICGEB. ICRO-UNESCO and IAEA on various programs in the field
of hiotechnology. genetic transformation in higher plants, cylogenetics and mutagenesis. She is a
memberof LSB, EPSO and organizer and lecturer in international courses - 2001 -JCRO-UNESCO,
2004 TAEA. has been a member of the BNSE Esecutive Board for three vears, Do Lantehevi's high



scientific skills and research activity are reflected in leadership and participation in international
and national projects. She is currently the manager o {iwo European prajects under Horizon 2020
and under MSC activities, as well as a project at AA. She was a project manager ol a praject [unded
by the BNSIE, and a project in the frame of the AA, and has been a participant in two infernational
projects under FP3 and FP6 of the ELL I would like w point out here that leadership and participation
in L international projects speak of excellent professionalism, which is confirmed by her clection
as 2 member of the Commission for the selection of doctoral and post-doctoral students for one-
month training in tesearch high-tech complexes of under the program “Seience and Business™ of
the MES™, She has been repentedly selected as a peer reviewer for seientific articles published in
international journals with Impact Factor and for peer review in doctoral and habilitation
competitions,

3. The relevance of the topic and the appropriateness of the goals and ohjectives set

There are several important reasons why representatives ol the legume family. including a
variety of plants of high economic value - soybean, alfulfa. clover, peas, peanuts and other cercals
and fodder legumes - may be subjected to intensive genetic and molecular analysis and genomes w
b seguenced, Legumes supply the critical level of protein and calories for humans and animals and
are also used 1o produce vegetable ails, Many unique metabolites with biomedical applications such
as isoflavones and plant sterols have been found in legumes, Anaother major contribution is their
ability to fix atmospheric nitrogen in agricultural ccosyslems, w hich limits the need for chemical
nitrogen fertilizers, in tum contribute 1o sustainable and environmentally friendly agriculure. In
recent years, sequencing of the Medicago truncatula genome his aceelerated the development of
marker systems and the identification of gene families of relevance.

Dr. lantcheva's research activities and interests at ABL AA are entirely focused on applied
science and basic research, namely regulation of gene expression, symbiotic relationships,
functional and comparative genomics of legumes. Genetic studies in this field are of particular
importance as they will provide powerful means 1o improve the agronomic and nutritional qualiries
of these crops necessary to maintain and improve the nutritional status ol humans-and contribute 10
the creation of the next generation of traits and a new genetic model for the whaole legume Family.
Hence the exceptional relevance and appropriateness of the set purpose and tasks of the developed
scientific work devoted to a relatively new direction. namely, studies on the genomics of ereated
model, transgenic plants with modified expression Medicago trancainle, Lotus japonicis and
Arabidopsis thatiana, The results of this dissertation give a clear jdea of the importance of the
iransgenic crops studied. the understanding of their biological role and the possibilitics for
extrapolating the results to new strategies for improving agronomic characteristics not only uf
leaumes. but also of other crops. The clearly stated purpose of this scientific work has heen fully
achieved by the setting and successful completion 10 tasks. the [ast task being divided into 6 sub-
wsks. The research conducted by Assoc. Prof. lanicheva is in full accordance with the priorities of
the European programs and started with her participation in a project under the Fifth Framewaork
Program of the European Union. Some of the original results of Assoc. Profl lamcheva have
contributed to clarifving the problem of how genomic research possesses high scientific value and
direct relevanee to practice.

4. Knowledge of the problem
From the expertly written and easily understood literary review it is clear that the author
knows In depth the stars of the problem. It is written in approximately 40 pages. with very w ell

illustrated calour figures. based on 501 créatively appreciated litermure sources. The Titerature
review is presented in six sections, covering a complete deseription ol plant regeneration through



somatic embryogenesis, genetic transtormation, insertional mutsgenesis, forward, reverse and
functional genetics of the model plants studied. The data in the literature are presented in a clear
sequence and are summarized by the author with knowledge of what has been published and the
possibilities tor future scientific applications, The problems and prospects of genetic transformation
and functional genomics in plants are explained in detail. The studies cover the main methods for
creating mutant collections by insertional mutagenesis that help decipher the function of key pencs
responsible for plant development. Last but not least, Dr. Tantcheva skilfully compare her own
results with those published and it is clear that the eriginal contributions she has made huve a worthy
place in the rich literary analysis. The published information is presented concisely and critically,
and this allows the author to formulate precisely the purpose and tasks for achieving it.

5. Research methodology

The number of applied and meticulously described materials and methods on 43 standard
pages, with colour figures and tables attached, illustrating and enabling cusivr peceptance of the
relevant protocols. The experiments in the somatic embryogenesis section of this disseration were
performed with annual diploid species of the genera Medicago - W tenmoatida, M orbicalaris, M,
littoraliy, M. murex and M polvmorpha, and teraploid perennial alfalfa Medicago falcara. The
origingl results presemted in this seientific work have been obtained thanks o assimilated und
professionally applied methods, including almost all methods of plant in vitre hiotechnology,
classical and molecular genetics, modern microscopy methods, genetics, cell biology, histology and
statistical techniques. Statistical results were evaluated with an ANOVA rest. and genome size
values were analysed with a one-way ANOVA and Newman-Keuls multiple-comparison means
test. The experimental systems developed by Assoc. Prof. lantcheva for direct and indirect somatic
embryogenesis in the model plants presented in this dissertation are summarized in a chapter on a
ook on somatic embrvogenesis, the first edition of a handbook 1o the model plant M. truncatula,
and an overview. Transformation of suspension cell cultures by Medicago trimeatida was performed
using an innovative method allowing its routine use in analyses of the functionsl activity of gene
trunsfier constructs and the ability to generate transgenic plants from single cells or cell clusters, The
latter is a prerequisite for its inclusion in the second edition of Movmeatida handbook: (lantcheva
and Revalska 2019 as a new method of gene transter in the mode plant.

The selected technigues achieved the goal and received an adequate response 10 the tsks
allowed in the dissertation,

6. Churacterization and evaluation of the thesis

The most important part “Results and Diseussion”™ is presented in roughly 140 pages and
ends with a conclusion where the contributions received are discussed in a very secessible und
synthesized way. This section contains 7 chapters which, in succession of the lasks assigned,
describe, discuss. and perfectly illustrate the results obained reflecting the accumulation and
upgrading of knowledge gained in the study of the model plant for legumes M froacatula, as well
as two other species of Lotus japonicies und Arabidopsis thaliana included. By developing effective
cell suspension culture protocols for M. falcata and M truncatula, Dr. lantcheva has demonstrated
the asvmmetry of the first cell division, initiating the process of direct somatic embryogenesis and
tracing the process of plant development from one cell to the whole plant. which is important in the
study of early events - first asymmetrie cell division. induction of embrvogenic potential wsl
somatic embryos originating from single cells: These data contribute to tracing and clarifymg the
dynamics ol expression and the rolé of key genes throughout the plant development process. The
presence of regeneration from cell suspension cultures is an opportunity to develop systems for gene
wransfer and origin of transgenic plants from single transformed cells. Using this protocol, she also



created stable transgenic plants for analysis of promoter activity, inc luding marker genes for [i-
olucuronidase activity (GUS) and green fluorescent protein (GFP) under the control of the
endagenous promoters of the two genes tested.

For the first time, through fow cytometric analysis, Dr. lanteheva determined the genome
size and chromosomal number of Medicago diploid species, originating in Algeria, and
demonstrated a relationship between genome size and competence for induction of direct somatic
embrvogenesis in liquid medium. From the results on the relationship between genome size and the
ability 1o induce an embryogenic response. Assoc, Prof- lantcheya finds that Medicago arhicularis,
possessing the smallest genome, forms somatic embryos for the shomest period. with the highest
response rate of explants and the number of somitic embryos per explan.

In the next twao sections 111 and 1V, Assoc. Prof. lantcheva presents pionegring resulis for the
creation of a valuable collection of Trel insertion mutants in Mrencatula and a small collection of
Tnrd insertion mutams in Lot jupenicus. The fiest step is W creaté un extensive collection ol
insertion mutant lines from Moruncarnla ev, Jemalong is evidence that retrotransposon Tt s
activated during i vitro regeneration. Mobile genetic elements belong 1o the group of
retrotransposons. The discovery and genetic characterization of mobile genetic elements. also
known as transposons, has revolutionized our understanding of the composition and dynamic
potential of genetic material in almost all organisms. The impetus for this sudden, greal progress
was made S0 vears ago, when transposon elements were discovered in maize (Lt mays) and some
aspects of their genetic behaviour were characterized. These clements can mave i and between
chromosomes, where they can alter gene expression or serve as sites for chromasomal breaks or
rearrangements and lead 10 genomic and gene mutations, Retrotransposons are oblizators
components of the eukarvotic genome. play an important role both in organization and n ils
evolution and make it possible 1o undersiand the mechanisms by which they affeet the genomic
organization. Assoc. Prof, lantcheva found that all the sereened Fir/ mutants shewed significant
differences in leal morphology. which proves that Tm/ is o very effective mutagen, and [t/
marking is one of the most valuable systeris Tor the functional genomies of legumes. This research
approach is fundamental to the strategy of "forward genetics'. Dr. lantcheva's collection of insertion
mutant lines is o valuable resource for researchers in the functional genomics of legumes, With these
newly introduced protocols for regeneration in the ereation of transgenic plants in legumes: using
the methods of forward and reverse genetics, Assoc. Prof. lamcheva initiates the studies m
functional genomics.

For the first time Assoc. Prof. lanicheva discovered a new retro element MEREI-1 In the
senome of mutant lines from M truncatula and proved its transpasition during fn vitro regeneration.
Medicago truncatida copia-like retroelement MERE =1 has been jdentified as an insertion into the
symbiotic V§P2 gene. The MEREI-] retroclement belongs to a low-copy family retrotransposons
in the genome of M truncatula and is another alternative for increasing the number of insertions in
the genome of mutant lines from M truncatulo.

Dr. lantcheva presents conclusive evidence for the involvement of a number of genes
(MILAX3: MIARFB3: MtF-box: MIHAC: MIGRAS: MIDRP), which have nat vet been studied. in
the course of the indirect somatic embryvogenesis process at various stapes of Moarncainda, These
penes are selected for cloning and study of their function during the development of Morimeatila.
L japonicus. and Arabidopsis thaliana because they participate in basic processes such as secondary
rooting. seed maturation, symbiotic nitrogen fixation. and somatic embryogenesis. ete. The resulls
obtained are o prerequisite for future studies to monitor the functional linkage of the studied genes
in the context of the process and during cellular dedifferentiation and subsequent differentiation.



In the next section, for the first time, Dr. lantcheva showed important tesults from a
comprehensive comparative functional study of a Cyelin like F-box protein gene in model plants
M truncatule and A thatiana. In A, thaliana, less than 3% of F-box proteins have been tested and
functionally charscterized. These proteins are involved in the regulation of complex developmental
processes, such as leal branching and senescence, color development, phytohormone signalling
pathways, circadian rhythm. and plant defence responses. Dr, lantcheva has demonstrated the
involvement of the gene encoding the F-box protein in the cell eycle in both model plants. suggesting
its role in the degradation of key cell eycle proteins, As aresultofa TAP analysis (Tandem Alfinity
Purification) to detect protein:protein interaction, a common direct interactor of the gene encoding
the F-box protein was emitted. In transeriptomic experiments. Dr. lantcheva estblished his
expression profile i transgenic plants with modified expression,

In her dissertation, Dr, lamcheva presents other results worthy of interest, From numerous,
time-consuming. properly planned and sequentially impleminted experiments, Dr. tnntcheva
conducted studies for the first time to ¢larify the role of some epigenetic mechanisms in the genomes
of successfully selected transgenic plants. She presents data on the functions of the histone
acetyliransferase gene HACT in the offspring of transgenic plants with maodified expression af
HACT, in mode! plamts M truncatula, Lo faponicus, and A, thalione, and Tound significant
phenotypic abnormalities in all three, confirming participation of this gene in the wrowth and
development of plant organs. These are new, first-come. evidence of the conservative tole of the
histone atetyltransferuse gene HACT.

I'rom the contributions of applied value. 1 highly appreciate the established protocol for the
genetic transformation of cell suspensions of M. trincainda, allowing the regeneration ol stable
transgenic plants from single cells. The established protocal for the transtormation of suspension
cell cultures provides an opportunity to characterize specific gene functions and ey stages in the
development of legumes. Through this method of genetic transformation, Dr, Tanteheva constructed
stable. ferile transgenic plants of M.rrwncarula - overexpressing MtF-box-GFP, and transcriptional
reporter plant expressing marker genes for glucuronidase activity (GUS) and green luorescent GFP
under the contral of endogenous promoters from investigated genes (PMIARFBA = GUS-GEP,
pMIGRAS == GUS-GFP. pMILAX3 2 GUS-GFP). Obtained stable. fertile transgenic plams by
indireet somatic embryogenesis from Mirucatula with modified expression and promoter plants
expressing the GUS and GFP marker genes under the control of eéndogenous promoters from the
studied genes are a valuahle resource in functional genomics studies and future experimental work.

In her scientific work. Assoc. Prof. lantcheva has made other contributions of applied
importance. It has developed o system for synchronization of meristem cells feom root tips of M
trimcanida 10 support cell eyele studies. This system provides the ability to investigate genes in
endogenously stable conditions and under unified meristem cells, and this system has been used to
position and determine putative role of the investigated Mt-F-box gene in the course of the cell
eyele.

7. Contributions and importance of dissertation to science and practice

The research., reflected In the scientific work of Assoc. Prof. lantcheva, has a highly scientific
and scientifically applied churacter. | accept the 7 fundamental contributions formulated by the
author and 2 with scientific application in practice. | would like 1o point out that all contributions
are directed towards the development of theoretical and methodological approaches for the purpose
to improve crops, which is an important economic task in the field of geneties. OF these. particular
attention should be paid to the results obtained for the first time with new tools, constructs and
technigues. which undoubtedly form the basis for future improvement of the crops. With the applied



phenotypie. morphometric. transcriptomic. proteomic and metabolomic analyses. Dr. lantcheva
achieved her goal and was able to prove that the information from these model plants can be
transferred and find sustainable application in cultivated plants of economic importance. The
application of these results is an important step in understanding the growth and development
process and improving the nutritional characteristics of crops for the benefit of man and animal,

8. Assessment of dissertation publications

Successful study of the functions of individual genes and their imteractions is accomplished
through the creation of transgenic organisms, sing wel l-desizned and sequenced small-genome and
shor-cvele models. Assoc. Prof. Dy, lanicheva's dissertation is focused on the creation and research
of transgenic plants from model legumes. The dissertation is written on 315 pages. Dug¢ 1o the
ahundance of data to facilitate their perception, the author supplements them with two applications
of roughly 40 pages. 1Lis written in the classic way with Introduction, Purpose and Tasks, Materials
and Methods. Results and Discussion. Conclusion, Conclusions and Contributions. It is illustrated
with 71 figures and 23 tables. The literally reference contains 501 sources, most of which are from
the last 10-15 vears. Assoc. luntcheva presents a list of 13 publications, entirely on the topic ol the
dissertation, 11 of which have been published in internationally high-indexed journals and 2 in the
monographs mentioned above. In 12 of the publications, Assoc. Prof. lantcheva is the lead author
(first and last). Lead author criteria are known to inelude the ereation of ideas and / or hypotheses,
fheir methodological implementation, and the provision of financial support for the esperimental
work. In this respect, the place given in the candidate's publications clearly shows her responsibility
and her personal involvement. Publications related 10 the dissertation have been cited 31 times. Dr.
lantcheva is a leader and participant in international projects funded under European programs, s
well as & leader and participant in national projects funded by the Research Fund ol the Ministry of
Education and Science and the Agricultural Academy, these projects contributed not only 1o her.
but ulso to ABI national and international prestige.

9. Personal participation of the candidate

From the complete assessment review of the presented data in the dissertation of Assoc. Prof.
lantcheva, | can definitely say that they are real achievements, thanks 1o her personal involvement
in the fulfilment of the purpose and tasks. The results she obtained are summarized in 16
canclusions, 7 fundamental contributions and 2 contributions ol scientifically applied vilue, which
are in accordance with the obtained results and reflect the originality of the development.

10, Abstract

I'he abstract is prepared according to the aceepted standards and gives a complete picture of
the main achievements and contributions of the dissertation.

1L Critieal eomments and recommendations
| have no eritical remarks or recommendations for the research that was cartied out,
12, Personul impressions

My persanal impressions of Assoc. Prof. lantcheva are based on our joint meetings and
discussions on doctoral topics by ABI doctoral students. She has always presented hersell as 4
scientist with excellent knowledge, capabilities and ambition for scientific work. Tracking the
development of Dr. lantcheva and based on her achievements, | lind thut she is constantly
developing and enriching the topic of her research. Her successes are also the result of her ability 1o
organize international scientific events and good communication.



13, Recommendations for future use of dissertation contributions and results

Fundamental discoveries in hiology are based on model transgenic plant species, and the
information they accumulate can be transmitted to crops of ceonomic importance. By direct and
indirect somatic embryogenesis, Assoc. Prof. lantcheva has obtained key results in the field of plant
regeneration, which are the basis for the development of effective and original genetic
transformation protocols for model legumes. The knowledge gained from the model plant M
rrncatnla can be transterred 10 closely related legumes - alfalla and clover, T would like 1o point
out that the results achieved provide ample opportunity for future studies and practical applications
to improve crops, The knowledge gained in the model plants under study from this scientitic work
may suggest the introduction of new technology o improve crop plants and reduce the risk for
environment by enriching soils with natural nitrogen fertilizers.

CONCLUSION

The peer-reviewed dissertation is @ homogeneous synthesis of a clearly and precisely
formulated goal, skilfully set and well-executed tasks, perfectly iHustrated results obtained with the
application of many state-of-the-art techniques. Assoc. Prof. lanicheva has extensive research,
experimental and organizational experience in a wide range ol modern fields, Its results are o
comribution to both Bulgarian and world science. This scientific work contains scientific and
applied scientific results, which make an original contribution 1o seience and meet all the
requirements of the Law for the development of the academic st in the Republic of Bulgaria, the
Regulations for its implementation and the corresponding Regulation of the Agricultural Academy.
The disseriation shows that its author, Assoc. Prof. Anelin lantcheva, possesses deep theoretical
knowledge und professional skills in the scientific field of Genetics, demonstrating qualities and
skills evident from high scientometric indicators.

Because ol the above, | am convinced of my positive assessment of the conducted research
and propose to the venerable seientific jury 1o award to Assoc. Prof. Anelia Veneva lantchesva, the
degree of *Doctor of Science™.
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