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PELIEH3HSI 7. /6

Hi IHCEPTALIMOHEN TPYIT 38 PHCHANANE Ha Hay4ma crenen “/loktop na HaykuTe” B
npodecuonanno nanpanieime 4.3, Buonoruueckn maykn, HaYHHA CHCUHATHOCT
Ienernka

ABTOp: 100, 1-p Aneans Benesa Sluvena - PBROBONTEN Ha oTaen Dyakumonaina
Fenernka, Arpobuouneruryrt, CCA — Codua

Tema: ,,Poas na moaeannre suaose Medicago truncatula, Lotus Jfaponicus w
Arabidopsis thaliana » wicreasanusra no pacTureana duorexnoaorus u
PyukuHOHAANA renomuKa Ha boGosn",

Peuensent: gom. p-p Huxonaii Kupuaos Xpucros, ArpoGuonacruryr, CCA —
Cotua, onpenenen 3a wien ua HAYMHOTO Xkypu cbe sanosen Ne PII0S-156 or
02.08.2019 r. or INpeacenarens na CCA, rp. Codhms,

1. Ofmo onncanue na npescrasennre MarepHaIn

Cue 3anosen ua or [peacenatens wa CCA cum OnpeaeneH 3a uinen ua
HAYUHOTO AYPH 33 NpoBexk/Iane Ha NPOLEYP 34 3aNHHTa Ha AHCEPTALHONEH TPy Ha
Tema: LPoan na momeammre suione Medicago truncatula, Lotus Japonicus w
Arabidopsis thaliana B wicaeasanusita 0 PACTHTEAHA OHOTEXHONOIHS W
pynkumonaina remomuka na Bobops ", 3a npuoGusane na Hay4Ha crenen
W1OKTOp Ha naykure” 8 npodecHonanio nanpasienue, 4.3 buonormaeckn nayxn,
HayuHa cneuwannocr Ienernka, Ha MLPBOTO 3aCCNAHHE HA HAYYHOTO ®ypu Gax
30paH 3a pereHIenT na AncepTammsTa ¢ mporokos Nel/05.08.2019 r,

lMpeacrasennst ot gon, Anenus Sunuepa KOMILIEKT MATEPHAIH B CleKTPoleH
BAPHANT W Ha XapTHEH HOCHTEN € B ChOTBETCTRHE ¢ Ui, 65 (1) or MNpasuanmka 1a
NpHAIAraHe 3aKOHa 38 PA3BHTHE HA AKANCMIYHHA CLOTAR B CCA n sxmousa cnemmnre
ANOKYMEHTH:
* IHCEPTALMOHEH TPY/L
* asTopedepar ¢ BRmMOYEHD MPEILIOKEHNE 33 HPHHOCH N0 AHCEPTALMATA

° CHpaBKA 33 CHOTBETCTBHE € MMHMMANHATE HALMOHANHN HIHCKBAHMA  ©
HIHCKBanMATa mnpaswmamka ma CCA 3a NpHIOOMBANE HAa HaywHa crenieH B
CLOTBETHATA HaywHa 06macT u npodecHonanio nanparnenye.

* NpOTOKOT OT MBPBMYHOTO HAYMHO 3BEHO 3d npeasapuTenno obcwkiane Ha
AMCEPTALMOHHHSA TPy
* Konue o1 aunioma sa OHC aokrop”

* TBOptecka asToGHOrpadus B esponeiickn fopmar

* CIIHCBK Ha HAYYHATE NyGIHKaUMK N0 TeMaTa Ha aHcepTaiusTa
* KONHA Ha Hayanure myGaukanmn

* CTIPABKA 334 HAYYHHTE HPHHOCH OT IHCEPTALMATA

2. Kparkn 6unorpadmann gannmn 3a Kaianiara

Jou. Anesns SAuuena e poiena npes 1964 r. s . Codus. 3asnpmsa
buosormueckna daxyrrer na CY OB, Kitmmenr Oxpuickn”, orknaero npe3s 1987 r.
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NOJAYHABA MarMCTLPCKA CTENEH MO GHONOIHA ChC CHCUMATH3AUMA B OGNACTTA Ha
Goranukara. Ot 1989-1996 r. e penosen Aoxtopant no ederuka” 8 Hneruryr no
reHeTnino - wikeneperso-KoctnuGpoa, wa  tema: wPerenepannas w enermuna
Tpaucdopmatins na Griarapen COpTOBE MHHK Kapamdui™ U ciea yenemma saupra
npes 1997 roa. noaywasa ofpasosarenmara o HaywHa crened  JokTop® no
crietmanioctra. Ipes 1997 roa. e nasnawena wa arsanocr u. c. 11 or. B Hucruryr no
FeHETHYHO  HIkeHepeTro-Koctunbpon (cera Arpobuonncturyr-Codms)  knnero
paboth w pnocera. B toam HHCTHTYT T NpPEMHHABA [OCIENOBATENHO npe)
ATERHOCTHTE HayteH cuTpyammk I cr. (1997-1998), nayuen cwTpyanuk 1 cr./ra.
acuctent (1999 — 2005), a npes 2006 e wabpana 3a crapmmn Hayven cwrpyanns I cr,
(ouent). Or 2006 roza. 10 2018 rox. jsou. Sauesa e AoueHT 8 rpyna “Oyuxkumonaina
reHeTHKa-00008H", ArpoGHOMHCTHTYT Ha Ko#TO rpyna npes 2011 rop. crasa
pekoBomnTen. [lpes 2019 roa. cnea  peoprammsamms ma CTPYKTYpata Ha
ArpobHOHHCTHTYT npH  KosTO rpynuTe no MYHKIHOHAIHA I'eHeTHKA-G000BH |
OyHKUHOHAIHA TEeHETHKA-KHTHH Ce 0DeAHNABAT B OTaAe! DYHKIHOHANHA TeHeTHKa,
aon. Sivesa e w3bpana 3a pLKOBOIMTEN HA TOIM OTEN.

Jon. Anenns Snuesa e Guna el ua KoMHCHATA 3a noabop Ha AOKTOPaHTH |
HOCT-NOKTOPAHTH 33 €AHOMECEYHH O0YHeHHA BhE BHCOKOTEXHOMOIHYHH KOMILIEKCH
1o npoekt na MOH “Hayxa u Guanec” (2011-2014 r.) i wien na HC na GHH (2014-
2017 r.). Hacrosm wien ¢ Ma Chio3a Ha yMeHHTe B Buarapus (CYB) u Esponeiickara
Opranu3auns no pacrurennu vaykn (EPSO). B xona na akageMmuanoro cu paseuTHE,
fou. Suuyena e oOCHUIECTBHIA TOMAM Opoii  kpartkocpounn u CpeaHoCpOYHH
COCHHATH3AMAA BB BO/JCIUIM UCHTPOBE B 06MACTTa HA pacTHTEIHATA usnonorus,
FEHETHKA M reHoMuka, kato Hueruryra no Pacrwrenna w Chcremna Buonorus, lenr
Benrua, HWuerwryra no Pacrurennn Haykn JKue  ciop Heer, ®panumus,
Hscaepopatenckns uenrsp ma ICGEB & Hio-Jleaxu-Mrmmus, cue crunenmun or
ABTOPHTETHH MEAIYHAPOIHH Opranusauny. Yuacrsana e p paspaboTsaneTo na romsm
Opoiil HAUMOHANHH i MEKAYHAPOIHH NPOEKTH, BRIIOUHTENHO B elHH  MEKIYHapo/ieH
npoekT B pamiure Ha PI1 5 na EC u nsa 8 pamkure na PIT 6 na EC. Prropomina e
MHOMCCTBO  HAUMOHAIHH M MCAIYHAPOLHH  HAEYUHO-HICIEA0BATEICKH NPOEKTH,
BETIORHTENH0 18a Tekyum Esponefickn npoekta no nporpama Xopusonr2020 u no
aeinoctH MCK. B pesysrrar ot aktusnoro i YHAcTHe B TpeTata crenen na obyuenne
Ha CTYACHTHTE, NOA HEHHO PHLKOBOACTBO MM 3ALIHTEHMN TPH aHcepTanuy 3a OHC
“noktop™.

3. AkTyannocT na Temarukara

lenomukata ¢ Gup3o passuBanio ce B Hanpasienne B GHOTOrHYIHTE HAYKH
KOCTO 1aBa BLIMOKHOCT JIa ce NemMPPHPAT MEXAWHIMHTE HA BGHONOIHYHHTE
MpolecH BL3 OCHOBA HAa HUOPMAUNATA MOJYYEHE OT MLIHOTO CeKBEHHpaHe Ha
TEHOMHTE Ha Te3M  opranusmi.  OYHKUHOHAIHATA TeHeTHKA/reHOMMKA  Lesn
pasrajasane Ha (GYHKUMNTE Ha BCCKM OTAENeH red upes HHTErPHPaH MojXo,
Oasupan na waewTnduimipane na MyTanTH B HaGeassanHus Tem 9pe3 MEeTOjHTe Ha
NpaBa Wi OOpATHA TreNETHKA W XAPAKTEPHIMPAHE HA HErOBOTO denorummo
NPOABJICHHE HA pPAvVIHYHH HEBA ®a oprammsauma (J[HK, PHEK, nomnenruan,
METAbOIHTH, BH3YAIHH (EHOTHIIHN TPOMEHN) Hpe3 H3NomsBane Ha ronsm wabop or
pasuoobpastu GHOXMMHUHK H PHIHOTOTHIHH MeTOaH. OT CHILIECCTREHO IHaYeHHe 3a
PAIBHTHETO HA (YHKIUMOHANHATA TEHETHKA/TCHOMHKA € HATHYMETO Ha jeralinna
HHGOPMAINA 30 CCKBEHUMATA HA TEHOMA HA CHOTBETHHS BHAL ['eHOMHKATA f1a boboeu
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PACTCHHA € HOBO HAYYHO HANpaRICHHE, C JIBa MOAenHN obexTa - Medicago truncatula
u Lotus japonicas kouto fipes nociueanute 10 roannn ce yrespanxa KaTo Moaems 3a
MOMEKYTAPHM, FEHETHIHHE H DHOXHMHYHH HICISABAHHA 1OPAIH CPABHHTENHO MATKHSA
TEHOM H NOAATIHBOCT KbM in vifro KynTHBHpaHe. 3a passurHero Ha (ynxumonaniara
FEHETHKA NPH Te3n fBa 00eKTa OT MIKNOMHTCIHA BAKHOCT e CHLIAABAHECTO HA
KOJMEKUHH OT ronsm Opoii myrantin dopmu. Bakno NPEIMMCTBO HA MYTAHTHHTE
dopmu, cranasenw upes Tpamchopmaims ¢ Agrobacterium wian Tpancnosonen
MYTArcHes B CpaBHEHHE Te3H MOMYUCHH Ype3 IPUIarane Ha TPAAHIHORIHTE XHMHYHH
WIH QHIMYUHH METOIM €, Y¢ MNoIBOAABAT Obp3a ® necHa wieHTHUKAIHA Ha
MYTHpaIHa ren uypes ceksenmata ua T-JTHK win rpancrosona unrerpupany s mero,
Mo rasu npwamna Agrobacterium n TPAHCIIO3OHHKTE MYTAHTH ca NpeanoNHTaHH H
IHPOKO H3NO0A3BAHH B8 (YHKUHOHAIHUA AHAITH3 HA TeHH, KAKTO ¢ NOAXOLMTE Ha
npasata, Taka W ua oOparnara reneruka. B ceetopen Mamab Takusa KoNeKimH Beue
a4 CHLIIAICHH W NPH MoaeannTe G0GORM pacTenHs, HO HATPYNAHWTE KOTCKIHH ca
MHOTO No-Maikn OT Tesn npu Arabidopsis. OBorarssanero ma kojleKumMuTe o7
MmyraHTH npu Medicago truncatula w Lotus Japonicus ¢ ot ocobeno mavenne 3a
HIy4aBale AeHCTBHETO HA FEHHTE CHLPIANN ChC CHMOMOHTHATA a30THHKCALNA, Thil
KATO Takasa nuncea npu Arabidopsis w npyrute Mogennn pacrenus. OT CHUECTBEHO
SHAYCHHE 33 NOBHINABAKE CPCKTHBHOCTTA 1A reHEPHPANE HA HHCEPLMOHIH MYTaHTH,
a OTTaM M No-0bp30 06oraTaBaNe HA CHIIECTBYBAILMTE KONCKUMH, € ONTHMHIalMITa
H YCLbBLPUICHCTBAHETO Ha METOAMTE 33 in vilro KEYJITHEHPaHE M reHeTHYHa
Tpancopmanns na moaeninre GoGosu kynTypu. [peactasennar mu 3a pelensnpase
AMCCPTALMOHEH TPYL pa3paloTea MMENHO Te3H, BCE OMIE Hepemenn npobaeMu u
ACMOHCTPHPE ePEKTHRHOCTTA Ha QYHKUHOHANHATA TeNeTHKA npH moaennn Goborn
pacTeiins upes sampabouen M aerailien anamns wa dyukumata na ren kompam F-
Goke nporesn ot Medicago truncatula, l'opensnokenoro nasa  ybeaurenno
OCHOBaHMe NOAOPAHATA TEMATHKA 18 OBAC ONPENCAEHA KATO HIKIKOYHTETHO
aKTYATHa B CBETOBEH Mamad.,

4. CTpyKTYpa, He/in # METOANYEN I0AX0 HA HCEPTALHONENS Tpya

Jncepraunnta na nou. Anenus Suuesa e wanucana na 270 CTpaHHiM, Kato ¢
CTPYKTYpHpaHa CbIIacHO BRINPHETHTE CTANIAPTH 33 TOIM BMA Haywen T1pya. Ta
BRIIOUBA OCHOBHUTE pasiaenn: Yeoa ot 3 crp., Jluteparypen npernen - 41 crp., Len u
JAIAMH HA IHCCPTALHOHHKA TPy - 2 ¢Tp., MaTtepuanu u metoam - 42 crp., Peaviram
# obcwkaane - 138 crp., 3akmouenme - 2 crp., Masomn -2 CTP. H [(IPHHOCH
npeacrasen wa 1 crp. Jlucepraumonnusr 1pyn e onarnesen ¢ 71 durypu u 23
TabutiiM, KakTo # 2 npHaOKeHHA oT obumo 43 CTP. BEMOYBAUM 26 AOMBIHHTEIHH
Gurypr u 3 gonsanuTents Tabaumm,

Jlwreparypusnar nperaen e socta obmmpen, Ho GanancHpan KaTo chAbPKAHe
32 aa ofxmane BCHYKHM ACHEKTH MO Temarta Ha JAMCEPTALIMATA, H [OKAIBa OTIHYHO
nosnasane Ha nyGankypanata wadopmauns. Hinonspaun ca obmo 501 IHTEPATYPHH
H3TOUHMER, BeHykd Ha natiiuua. Tlopamm ronemus ofem mndopmarmis 8 pazmnaim
00sacTH OT OHONOTHATA, NPAKO CBLPIAHM ¢ Temara Ha JHCCPTALHOHHKA TPy,
AHTEPATYPHMS NPErie ¢ NorHino pasnpeaesen B 6 pasnena dokycupann sepxy: 1)
SHAYEHHETO Ha MOACHHWTE PAacTenus; 2) comartwyuen emGpuoremnes; 3) remeTHuHa
TpaHchopmaitng; 4) HHCEPLMOHEN MyTarenes; 5) Kakso e npasa w o0parHa reHeTHka
H 6) MpeaMeTa W IHAYEHHETO HAa (GYHKIMOHANHATA reHoMuka, B IThpBHA pasien e
HANPABEH TIPErIe] Ha 3HAYCHMETO Ha mojennute GoGosu pactenms Medicago
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truncatula w Lotus japonicus 3a wiyyapane MexaHIMuTe Ha rpyakoobpasysane n
ciMOHONTHa asordmkcauns. Pasnemst oOxsamai comMarTHuHms emMGpHorenes e uaii-
samnabodeno paspaboren 1 3aemMa Hail-romam ARN OT IHTEPATYPHHA [IPETNe, KoeTo ¢
NOrHIHO NPEABKI ITHPOKOTO NPHIOKEHNE HA COMATHYHHN eMOpHOrenes u orpoMims
Hay4CH HHTCpeC 33 AcwMppupane MEXaHHIMHTE HA To3R npouec. [Toapobuo ca
PASTNICIAHN  PONSTA HA ACHMETPHYHOTO JlefleHe 38 OTKMIOYBAHE npoleca Ha
coMaTiven eMOpHOreHes, KakTo M BIHSHHETO Ha CHHTCTHYHHA aykenn 2-4[1 u apyru
(ToxopMOHE M QHIHYHE K XHMEUHH (haktopu BBPXY mpoueca ma topmupane
PAIBHTHE W 3peene Ha comatHyHoTo emOpno. Cheasanps pasiien e nocseren Ha
METOAHTE 34 reHeTHYHA Tpancdopmaius npu Moaemuite 60608H PACTEHHA KaTO €
AKHCHTHPAHO BLPXY HAR-9€CTO MINOMIBAHHTE METOAW HINOIIBALM Agrobacterium
fumefaciens w  Agrobacterium rhizogenes xato BEKTOPH 33  npesoc wa
pexombunanTiata JIHK B resoma ma pacremnero. Orfenssano e IHAUCHHETO HA
TpancopMatmaTa © A rizogenes 3a HiyqaBaHe Ha npoueca Ha HOAyAALMA M
cHMOHOHTHA asoTdHkcauna. A. rizogenes NPeAH3IBHKRA TOABABAHE HA HECHIIHNCKH
KOpEHH KOHTO MOraT 1a Oniar sapasenn ¢ Gakrepun or poma Rizobium u na
obpasysat cumGuonTHH rpyci. B pasaen IV, nocseren na HHEPIUHOHHHA My TarcHes,
Ca oOXBANATH HICTEAPAHMATA CBHP3ANM C JIBATA Copia-like perporpancrniozonn Tni-/
W LORE-I, xoMT0 ca waii-4ecto M3nomisamm 3a TCHEPHPaHe Ha HHCEPUHOHHNA
MYTAHTH CLOTBETHO npH M. truncatula w L. japonicus. Tomamoro kommuecTso
mnopmanus ¢ noGpe CHCTemaTinpano  u o oGoOmeno. [Ipeacrassuero wa
PASTTICHAANHTE NAHHN € ACHO M BKAIOYBA BCHYKH OCHOBHM MOCTAHOBKH, KOMTO ca
HeobxomuMH 3a obocHosasane 1 pasGupatie na HIBLPLICHHTE HICICIBANA.

3a na oTpasM MYITHANCUMIIMHAPHHA NOAXOA Ha HICAeABAHETO, LEiITa Ha
AHCEPTAUHOHHMAT TPYA ¢ (opmyanpana no-ofimo kato: WYTBLPAUIABAHE pONATa Ha
Mofeanure Gobosu pactenus Medicago truncatula, Lotus Japonicus m MoaenHoTo
pacrenne Arabidopsis thaliana B cwspesmenuure BIcHenBaHMS 10 PACTHTEIHH
OHOTEXHONOHM, CPaBHUTENNA W (hyHKUMOHATHA TEHOMHKA W IHAYHMOCTTA MM npu
pasbupane pactitestara Guonorus na GoGosu“. Tasm BeeoBxBATHO dopmymupana
HEl & KOHKPETHIHPAHA M NPEUHIHPAHA B JICCET KOMIUIEKCHH 3a/A4H, NOCEINATa O
KOHTO paiiencia Ha 6 noA3anau, KOMTO HCHO OYEpTABAT NEPHMETLPa  Ha
TPOBCACHHTE MICTCABANMA. 3a PElIABAHETO WA NOCTABCHHTE 3A1AYH ¢ HIMOA3BAN
Gorar mabop or ymauwso nonGpaim CHEPCMEHHHM CKCOICPUMEHTANHN Texuuky. B
pasnenst  Matepuann u metomn”, na 42 crp. NOAPOOGHO ca ONMCAHH H3MONIBAHHTE
Guonoruann Matepuat (pacTHrenen MaTepHal, DAKTePHANHN (AMOBE, IAIMHIHN
BEKTOPH, AHATHTHYHHW KHTOBE M Jp.), KAKTO M Ha YCBOGHHA M H3NONIBAH B
HICIEIBAHETO BIEYATANBAI HADOP OT eKCIEPHMEHTAINM METOMIH MPECTABNABALILA
CBICCTBEH A1 OT apcemana wa ¢ymxumonanuara reneruxa. ['pynupanero ma
MATEPHATHTE W METOMNTE B CEEM Pa3iena, 0 roMsSMA CTETIEH ChOTBETCTBAIH Ha
JAATUTE 32 HIMBIHCHHETO HA KOMTO Ca W3NomIsany, e 106po penienue YIIeCHABAIIO
HHTATE/N Aa ce opHeHTHPA B Goratus Habop OT H3OA3BANK METOLM. [pencransnero
Ha EKCIEPHMEHTIUTHNTE NPOUEIYPH ChALPKA IOCTATHYHO HHOPMALINS, HEOBXO0IHMa
H OHEHKA HA TPOBEACHHTE CEKCIEPHMEHTH H MO3BOJABA BL3NPOMIBEKIAHE Ha
EKcnepUMenTHTe §e3 HeobXOAHMOCT OT AOIBIHNTENHA METOIHNA nureparypa. Tyk
BHX CH NO3BOIMA eAHa KoderHaTHa npenopska pasgenst “Marepuans u metoan” na
c¢ OQOPMH KATO MPAKTHYECKO PHKOBOJACTBO 10 (pyukiMOHAIHA TeHOMEKA Ha
moneanute GobGonu pactenns aa ce winane. Taxosa PLEOBOJICTBO OOKOJKOTO MH e
HIBECTHO HAME HITANCHO HA OBIATApCKH e3nK i e Ghae MIKINOYHTEIHO HoMe1Ho 3
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CTYACHTH, CHCUHANMINDAIIN reHeTHKa, MOJeKynapHa Guosnorns, Guotexnonorun i
CPOIUH CICUHATHOCTH, KaKTO 1 32 HAYHHACIIH AOKTOPAKTH B TEIH HANpaRICHHS,

5. Ananns m ouenka na pesyiararire

Haii-chimecrsena wacr or AHCEPTALHOHHUS TPY € pasfiensT wPeymrary
obcexnane”, ninoxen na 138 CTpanui 1 borato mOCTpHpan ¢ 71 Gurypu u 23
rabauun. Tpyano mora ja obxsana HCHYKO nopanu ronemus obem opursmaiim
CRCTICPHMCHTAINN PE3YATATH NpeacTaBen B pasiena. Ilo-ckopo me ce onuram na
HK[[EHTHFIEM BhpPXY HEKOM OT pesvaTaTuTe IpeacTas/IABaIM ChlllecTREN NpuHOC 34
bynaamenranuara nayka,

Habmoaennsta ¢ KOH(OKANEH MHKPOCKON BLPXY KIETBUHA cycnensus
HHIYIHPana oT Tpancrenn pactenns M fruncatula, excnpecuparimu MApKEPHUA ren
GFP nokassar, we knersanara dpakums e KOMTTO3HPAHa OT TPH THNE KISTKH —
CHEPHYHN, CAHNCOBMINN M H3MBIKEHN. Otkpura ¢ acumerpus na HLpPBOTO
KACTLYHO feaene npu MogeannTe cueremu M. Salcata w M. truncatula s veana
Xpauureana cpena. [okazano e sasuoro madenme Ha MojeannTe obext 606oBK
M. faleata w M. truncatula sa HiyHdaBane na panun cubuTHE KaTo— THPBO KAETHYHO
Aeaene, HRAYUMpane na emOpHOTeHeH noTenmMan NPy COMATHYHH eMOPHOHIH oT
CAMHITHN KieTkH. Tesu cuctemn ca nepdexren HHCTPYMEHT 38 Hpocienssane Ha
fIPOECa Ha PacTHTEANO PAaIBHTHE OT eXHA KIeTKA 10 WANO pacTeHmne M BHHKBaNC B
CHIIHOCTTA HA HAKOM MEXAHHIMMY,

Ha ocnosara ma npomsmiirems CECNICPHMENTH ¢ NpPEACTABHTEIH Ha poxn
Medicago ca emnupuano YCTAUOBEHM ONTHMAIHN napamerpn 3a eexTunno
Tenepupane na crabmann rpancrenun pacTenns. Venemmo ce wanomspar
PACTHTEIHH CKCIIANTH OT IHCTA M AHCTHH APLIKKH OT in Vifro pacTHTenen Matepnan
Ha Bb3pact 30-35 aun,

3HAYMTENNO HAYMHO mMOCTIKEHME ¢ CLITABANETO Ha Koaexkumsa or Tnel
HHCEpUHOHHW MyTanwTn npu M. truncatula. Karo MbPBa CThOKA ca paspaborenn
ABA  HMOBH NPOTOKOIA 38 MHAMPEKTEH COMATHYEN embpuorenes, xouro

opakepuiiny yenosna. B xona na tosa HICACIBANE ¢ OTKPUT HHCEPUHONCH MYTanT
C HOB, neonmcam gocera, KopeHos fenornn mapeven or OTKpHBATEAHTE
wpHbena koetr™,

Muoro sakuiy ca uscneasannsTa nacoueny KbM paspaGoTsane na cucrema 3a
Tntl wncepunonen MyTAreHes npm BTOPOTO Mogcamo GoBGopo pacrenne [,
Japonicus. Hamwusero na ANTCpHATHBA, palIHYMHA o7 CHADPETPOTPAHCIOI0HA
LORE!, 3a chinasane ua MYTRHTHH JHHUH 1D TOBA MOJIENHO PACTEHHE MOKe ja
AoBese 10 no-e(eKTHBHO renepupane Ha Homu HHCEPUHONHE MyTanTH B [,
Japonicus.

Makmounrenno noctikenne na dBTOPKATA, B CRTPYAHHYECTBO ¢ (pelckn
YHCHH, ¢ waeHTHHUMpPAHETO mna CHaoperporpancnozonn MEPE-1-] s M.
fruncatula w noxassanero, we Toii ce TPAHCHOINPA NIPH PEreHepaANs B THKAIHN
Kyarypu. Tosa otkpuTie e or dyumamentamo 3HAYEHHE KAKTO 33 MpapaTa, Taka o
obpatHata remetmka. Chegctame or TOBAd OTKpHTHE €, 4e CeKBEHMpaHeTo Ha
(hrasxupammTe nocneaoBaTeIHOCTH Ha MEPE-]-] g CHIICCTRYRAILMTE KOJICKIUHH
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WHCCUMOHHM MYTaHTH 1e OTKpHe HHCEpLUHH Ha MEPE-1-1 B wosu remm s
JNOMbLAHEHAE HA TeIn Beye saenTumumpany ¢ Tl wan T-DNA.

thaliana xaro AOMBLIHHTENHO MOICNHO pacTenHe He CAMO JlonbiBa M noakpens
PEIYITATHTE NoAyYeHH ot ERCHIEPHMEHTHTE MPH MOAEAHOTO GoGoBO pacrenne, HO
MO3BOASBA 12 Ce N0KAKE CBOMIOUHOHNO Koucepsatusna Qywskuns Ha toim
NpoTeRN Mexiy Gobosn W KpueToUBeTHN,

RAUECTBOTO Ha MMOCTPATHBHHA MarepHaln, ocobeno Ha MHKDOCKOTICKHTE CHIMKH.
Knaero ¢ meofxommmo e HIBLPIICHA CTaTHCTHYecka obpaboTka ¢ mnoaxoasum
MeToan. Obcekuaneto ma pesyrratute e JIBAOONEHO M NOrHUHO BoaM 10
(popmyampane ua w3Bomm, anexsatHn Ha MOTYHIEHHTE PE3yATaTH, KOHTO NpHeMam Gea

Fh3paseHns.
6. Ipuunocn u snawumoct na paspaborkara 3a HAYKATA W OIpaKTHKaTa

6.1 Hpunocu ¢ ¢hyndavenmama Hayuna cmotvocm

6.1.1. B Teana xpanurenna CPCia 33 NLPBH ITHT HA MOACTHM KICTHYHH
CyCnenmanin Kyarypu ot M. truncatula w M. Jalcata ¢ nokazana ACHMETPHSTA 1A
TLPBOTO  KICTBYUHO Jeleme, WuAYIHpPaHeTo nHa emOpHOTeleH nortenuman
PASBHTHETO Ha npoueca na JICE or exuniina kierxa 10 nsio pacrenme,

6.1.2. 3a nupeK LT B renoma na MYTaHTHH JHHHK OT M. truncatula, ¢ OTKpPHT
HOB perpoenement MEREI-1 w e nokazano, ue TPAHCHOIMUNATA MY C¢ AKTHBHpA
10 Bpeme ua in vitro perencpanns.

6.1.3. 3a nepen mur B CPABHHTENHO HYHKUHOHATHO-TeHeTHYHD H3cHensake
BEMIOYBANO  denoTHHY, MophoMeTpriny, TPAHCKPHITOMHM, MPOTEOMHH |
METODONIOMHH aHAIHIH € yeTanosena dynkunsTa na ren Koaupam F-box et
B MoaeanoTo Goboso pacrenwne M.truncatula w Herosus oproaor B A.thaliana.

6.1.4. Chananena e xonexkuns or Frtl wncepunonnn MYTAHTHH JIHHER
npw M. truncatula cv. Jemalong pe3 NpOTOKOAW 33 eeKTHBHA TpaHCHOIMLMA.
Hanpasena e noapo6ua denorumma MAPAKTEPHCTHRA HA MOAYMCHHTE HHCEPLHOHHN
MYTAHTH (PH in vifro W opawkepuiinm YCAORHA.

6.1.5. Caen nogpobua henorumua XAPAKTEPHCTHKA € OTKPHT MHCEPUHONen
MYTanT ¢ HOB, HeonMcan aocera, Kopenos Penorun napeven or OTKpHBaTEIHTE
»pubena kocr™. Onankupanmrre JIHK nocaenosarennocTn wa Tnr! w MERE]-]
HHCBPTUTE Ca CCKBEHHPAHH.

6.1.6. PaspaGorena e manka Koaexumn or Tt wncepusonnm MYTAHTHM
JHHHH NPH BTOPOTO MOJCAHO PACTENHE HA CoM, Gobosn - Lotus japonicus.
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6.1.7. 3a mepeu nBLT e WICHeaBan PAIMEPA HA reHOMA HA AMIIOHANN
BiLloBe ot poa Medicago ¢ npowsxon or AJUKHD H € ycTaHOBeHA BpPb3KaTa MEHKITY
PA3IMEPa Ha reHOMa W KOMIIETEHTHOCTTa %a Huayuupane na JICE » reuna cpena.

6.2 Memodwanu npunocu ¢ HAVYHO-RPUNONCHA CMOtHOCm

6.2.1.Ceananen e edexrusen NPOTOKON 3a reseTHana Tpanchopmanns ua
KAETHUHH CYyCHeHAMAINN KyATYPH o1 M, truncatula, npy koiito ce peresepupar
CTAOHIHM TPAHCICHHH PACTEHHA OT EIHHHYIM KICTKH M CHIJABAT BLIMOXKHOCT 3a
AHAIH3IH HA KACTHYHO M cyGKieTs no uuso,

6.2.2. Paspaborena ¢ cucrema 3a CHHXPOHHIHPAHE HA MEPHCTEMIN KIETIH
OT KOPEHOBH BPLXYETA NOANOMArama WICHEABAHMA nHa KACTLYHHA UMKBI TPH
MOJIENHOTO pactenne M truncatula

6.2.3. Ha OGasata ma cw3gazenns epeKTHBEH MPOTOKOA 3a reHeTH4HA
Tpanchopmaums e paspaborena cucrema a Tnrl HHCCPUMOHEH MYyTarewes npu
BTOpOTO Mojeano Hoboso pacrenne L. japonicus.

7. Mpeuenka ua nybanxaummre CBLPIAHH ¢ AHCEPTAUMOHHEA TPy W apyra
HAYKOMETPHYINH [OK232TEAH M CLOTBETCTBHETO WM ¢ H3INCKBAHHATA na
3PACPE n npasnanuka 1a HPHAOKEHHETO My

Bee sprika ¢ amcepraumonnms TPYA © npeacraseH cnHobk ma 11
nyGankysann ot aon. Huvesa HAYHHH CTATHH, BCHYKH B CIHCAHHA ¢ HMITAKT akrop
HWIH HMIAKT paur, # 2 riasM o1 HAACKCHPaHH BuB Web of Science (WoS) kuirn.
Bewuxn npeacrasenn cratim ca no TEMaTHKATa Ha aucepTaunonius pya. B 11 or
npeicrapenure nydaukauun aon. Snvepa e TLPBH WIH KOPECHOMAHPAlIL aBTOp, B
C/HA © BTOPH M B €IHA HIECTH [0 Peji aBTOP, KOeTo noauepTaBa BoAewaTa pons Ha
Kaimaartkara 8 npencrasenure nyGomkammu. [lse ot NPeNCTABEHUTE CTATHH ca
NyGAMKYRAHH B CHIHCAHMA OT MbpBHA kBapTi Ha WoS (Q1), enna 8 Q2, weer 8 Q3,
emHa 8 Q4 w ase or nyGaukaumnTe ca B CITHCAHMA HHIICKCHPAaHH camo B Scopus,
KOCTO CYMApHO MNOBEME OT JBa ITETH HAOXBLEPAA MHHHMAIHHTE HIHCKBAHMA Ha
3PACPE u npasumminka 3a MPWIOKEHHETO My 33 npodecHonanno nanpasienne 4.3
buonoruseckn wayku, INpeacrasen e u CIHCHE ¢ 5] uMTHpanus B crnmcamns
HiIekCHpanH Bh8 WoS ma cratmmre or npescrapenus CITHCHK, KOETO Chilo
HAIXFBPAR MEHHMATHHTE 3AKOHOBH HINCKBAIINA.

8. Asropedepar

[Mpencrapenusr asropedepar e chOpan Ha 56 cTpanmim, ofhopmen e cropea
HIHCKBAHMATA M OTPasipa B PENOMHPAH BHI OCHORHNTE PEIYATATH, HIBOANM M
NPHHOCH MpeacTAREHH B JAHCEPTALHOHHHA TPy,

9. Kpurnann Geaemen BLOpOCH

B amcepraumonnms pyxn, asropedepara 1 B myGauKatHKTe He ChM 3a6enu3an
rpyOH, KoMnpomeTHpamm KpaiimnTe PEIYATATH METOAMYMHH M JIPVIH  rpemkm.
3abcansannre HewsGexmn ApeOHM TEXHHYCCKH MPONYCKH HE NMPOMEHAT UANOCTHOTO
OTITHYHO BUEUATIACHHE OT NPOBEACHHTE HICACABAHMA H TAXHOTO npencrasgye,

* 3abenssano e M3BECTHO paIMHHaBAHE fipn HOMEpaunsTa W dGopmarupanero Ha
N0/BArIABHATA, HANPHMEP MexTy Jutepatypuua npernen u Marepuamn
METOIH B MERILY OTASAHMTE NOAPa3tetH B Matepuasn u Metoau B [HCEpTAIMATA
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* Ha npenocrasenust mu CACKTPOHEH BapHanT Ha Astopedepara nuncea
HoMepatms na crpanmiumre. Hagssam ce Tosu rexmmyecky nponyck aa ¢ wiberuar
MPH OTHIEYATBAHETO.

* Bunpocu: B JHCCPTAUMATA A [pedcTaseny PeIyaTaTH  AoKa3BALIH
Tpaucnosuumata wa MERE-]-] camo B xonexmmu HHCEPIHOHHN MYTaHTH Ha M
fruncatula, xowto ca Tpancrennn ¢ T-DNA wiH Tnel, 1) Uma au pamum 3a
ABTOHOMHA Tpadcnosumms na MERE-J-] PH THRAHHO KYATHBHPAHE Ha JIHB THII,
nerpancrennn M. truncatula w axo we, INIAHHPAT TH ce M3cnenBaHMs B Taiw
!1ACOKA 34 Ch3jaBane Ha antepHatHBHa naathopma, nogobna wa LORE] fpu L.
Japonicus? 2) B tasu spnika, uMa oM nanms 3a Tpancnoanums wa LORE! &
ChIAncHATA MHHH KOSeKuns oT Thtl wucepunonny MYTaHTH B L. japonicus?

10. JInunn snesarienus

lMosnasam  mou.  Awemns Auuesa  Bewe nomewe o7 HeTHLPT  BeK,
Jwbonwurersoro, Tpyacmobhero, HENEYCTPEMEHOCTTA,  JHCUMNIHHATA |
MOTHBALMATA, KOATO TA NPHTERARALIE B MIANEKKHTE TOIHHH, B TO3H TPYH Ce ¢
TPaHCHOPMHPAnA B HayuHa KOMOETEHTHOCT W HicnenoBarencka spaaocr, Jow.
AlHdesa BHEATH ¢ NPOSBABANA KONETHATHO OTHOIIEHHE H Ce € 0T30BaBANA /g NOMOT e
HA Koaerw ¢ npodecHonaten chBeT WM koncymatus. C watpynamms onmr,
fipTekasa u  npunara nobpm  naGopatopnu  w OPTaHH3ATOPCKH  NPaKTHKH,
cnocoGHocT 1a paGoTH B eKHN, 18 TO OrIaBNBa | MOTHBHpA,

JAKTIIOYEHHE:

[pencrapenna mu 3a PCUCHIHpANE JHCEPTALUMONEH TPYA B CHBKYNHOCT
NPEACTABTABA (PyHAAMEHTANCH TPYA N0 (YHKIMOHAIHA FEHETHKA M TEeHOMHMKA B
KOHTO Ca HATIPaBEHH IHAYHTEHN HAYTHH NPHHOCH B YCBOABAHETO HA TPUTE MOC/HH
obextu, Medicago truncatula w Lotus Japonicus w Arabidopsis thaliana, karo
HHCTPYMEHTH HAa  yHKUMOHATHATAE redeTHka B resomuxara.  Omamunara
HHOOPMHPAHOCT, NMPABHANOTO MeTomMuHO JArAe ¥ OpeUMING NpoBeANaHe Ha
eKCTiepHMeHTANIHATA palorta, kakTto W HHTCPNPETHPAHETO W AHATHIMPAHETO Ha
AOAYHCHHTE PE3YITaTH € MO3BOAMI0 HA aBTOPKATa ja PETHCTPHPA IHAYHME HAYYHH
NPHHOCH C TCOPETHMCH, METOIHYEH W npiiaomen xapaktrep. Chen oferoiino
JANO3HABIHE ¢ NHCCPTALMOHHMA TPYA W MpeicTaBeHHTE pesynrary ybeaeno napam
ceonta IMMOJTOKHMTEJTHA ouenka i cymrtam, ue ABTOPKATA OTIOBAPSA MIHCKBAHMATA
3a mayymara crened “Jloktop Ha maykmre”. Ha ocmosata na FOPEHATOKEHOTO,
NpeliaraM Ha YBakaemuTe WICHOBE HA HAYMHOTO AYPH 18 NPHCBAST Ha J0IL
Anenms  Sudesa wayumnara crenen SAOKTOp Ha nHaykwre” B npodecHonano
Hanpannenye 4.3 Bronorumeckn naykn, nayana crieuMaiHocT Ieneruka.

03.10.2019 . Moanwme:

L

Aou. 1-p Hukonait Xpucros
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REVIEW

Of a dissertation for fulfillment of the degree of Doctor of Science in the
Professional field: 4.3. Biological sciences, Specialty: Genetics

Author: Assoc. Prof. Anelia Veneva Yancheva - Head of Functional Genetics Department,
Agrobioinstitute, Agricultural Academy - Sofia

Topic: "The role of model species Medicago truncatula , Lotus Japonicus and Arabidopsis
thaliana in plant biotechnology and functional genomics studies of legumes”.

Reviewer: Assoc. Prof. Nikolai Kirilov Christov, Agrobioinstitute, Agricultural Academy -
Sofia, appointed as a member of the scientific jury by order No. RD08-156 of 02.08.2019 of
the President of Agricultural Academy, Sofia,

l. General description of the materials presented

By an order of the President of the Agricultural Academy I was appointed a member
of the scientific jury to conduet a procedure for defense of a dissertation work on the topie:
"The role of model species Medicago rruncatula . Lotus Japonicus and Arabidopsis
thaliana in plant biotechnology and functional genomics studies of legumes”, for the
degree of “Doctor of Science™ in the Professional field: 4.3 Biological Sciences , Specialty:
Genetics. At the first meeting of the scientific jury | was selected as one of the reviewers of
the dissertation with protocol Nel / 05.08.2019.

The set of materials in electronic and in paper form presented by Assoc. Prof, Anelia
Yancheva is in accordance with Art. 65 (1) of the Rules for Implementation of the Law for
the Development of Academic Staff in the Agricultural Academy and includes the following
documents:

» dissertation work
+ abstract including a proposal for scientific contributions of the dissertation

* reference for compliance with the minimum national requirements and the requirements of
the Agricultural Academy Regulations for the acquisition of a scientific degree in the relevant
scientific field and professional field.

* Minutes from the primary scientific unit for preliminary discussion of the dissertation
* a copy of the diploma for the Doctor's (PhD) degree
* CV in European format
* list of scientific publications on the topic of the dissertation
* copies of scientific publications
2. Brief CVs of the applicant
Assoc. Prof. Anelia Yancheva was bom in 1964 in Sofia, She graduated from the

Faculty of Biology at Sofia University “St. Kliment Ohridski ", where she received her
master's degree in biology with a specialization in botany in 1987, From 1989-1996 she was a
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full-time doctoral student in Genetics at the Institute of Genetic Engineering-Kostinbrod, on
the theme: "Regeneration and Genetic Transformation of Bulgarian varieties of mini
camnations” and after successful defense in 1997 she received the educational and scientific
degree "Doctor” (PhD), In 1997, she was appointed to the position of research associate [1-nd
degree at the Insttute of Genetic Engineering-Kostinbrod (now Agrobioinstitute-Sofia),
where she has worked so far. At this institute, she consistently goes through the positions of
research associate [l-nd degree (1997-1998), research associate I-st degree /Chief Assistant
Professor (1999-2005), and in 2006 she was selected as a Senior Research Associate
(Associale Professor). From 2006 to 2018, Dr. Yancheva was an Associate Professor in the
group “Functional Genetics-legumes™, at the Agrobioinstitute of which group in 2011 she
became a leader. In 2019, after structural reorganization of the Agrobioinstitute, the groups of
Functional Genetics-Legumes and Functional Genetics-Cereals united into  Functional
Crenetics Department and Assoc. Prof. Yancheva was selected as head of this department.

Assoc. Prof. Anelia Yancheva was a member of the committee for selection of
doctoral students and post-doctoral students for one-month trainings in high-tech complexes
under the project of the Ministry of Science and Education (2011-2014) and a member of the
Executive Comity of the National Science Found (2014-2017), She is a current member of the
Union of Scientists in Bulgaria (USB) and the European Plant Science Organization (EPSO),
During her academic career, Assoc. Prof. Yancheva has completed a large number of short
and medium term specializations in leading centers in plant physiology, genetics and
genomics, such as the Institute of Plant and System Biology, Ghent Belgium, the Institute of
Plant Sciences Gif sur Yvette, France, ICGEB Research Center in New Delhi-India. ete. with
scholarships from reputable international organizations. She has participated in the
development of a large number of national and international projects, including one
international project under FP3 of the EU and two under the EU-FP6. She has managed a
number of national and international research projects, including two ongoing European
projects under the Horizon2020 program and under MSC activities. As a result of her active
participation in the third stage of student education, three dissertations for PhD have been
defended under her supervision,

3. Relevance of the topic

Genomics is & rapidly growing direction in the biological sciences that makes possible
deciphering the mechanisms of biological processes based on information obtained from
complete genome sequence. Functional genetics/genomics aims to unravel the functions of
each individual gene by an integrated approach based on the identification of mutants in the
target gene by forward or reverse genetics approaches and characterization of its phenotypic
manifestation at different organization levels (DNA, RNA. polypeptides, metabolites , visual
phenotype changes) using a wide variety of biochemical and physiological methods. Essential
for the development of functional genetics/genomics is the availability of detailed information
on the genome sequence of the species of interest. Genomics of leguminous plants is a new
scientific area, with two model plants - Medicago truncatula and Lotus japonicus, which over
the past 10 years have established themselves as models for molecular, genetic and
biochemical studies due to their relatively small genome and amenability to in vitro
cultivation. For the development of functional genetics in these two species it is of utmost
importance to create collections of a large number of mutant forms. An important advantage
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of mutant forms created by transformation with Agrobacterium or transposon mutagenesis
over those obtained by applying conventional chemical or physical methods is that they allow
rapid and easy identification of the mutated gene by the T-DNA sequence or the transposon
integrated therein. Therefore Agrobacterium and transposon mutants are preferred and widely
used in functional analysis of genes by both forward reverse genetics approaches. Globally,
such collections have already been created in model legumes, but the accumulated collections
are much smaller than those in Arabidopsis. Enrichment of mutant collections in Medicago
truncatula and Lotus japonicus is of particular importance for investigating the effects of
symbiotic nitrogen fixation genes, as such are not present in Arabidopsis and other model
plants. Essential for increasing the efficiency of insertion mutant generation and,
consequently, the faster enrichment of existing collections, is the optimization and refinement
of methods for in vitro cultivation and genctic transformation of model legumes. The
dissertation presented for my review elaborates those still unresolved problems and
demonstrates the effectiveness of functional genetics in model legumes by thorough and
detailed analysis of the function of a gene encoding an F-box protein of Medicago truncatula
and its putative ortholog in Arabidopsis thaliana. The aforementioned provides a compelling
reason to consider the selected topic extremely relevant globally.

4. Structure, goals and methodological approach of the dissertation

Assoc. Prof. Anelia Yancheva's dissertation is written on 270 pages, structured
according to the accepted standards for this type of scientific work, It includes the following
main sections: Introduction of 3 pages, Literature review - 41 pages, Goals and tasks of the
dissertation - 2 pages, Materials and methods - 42 pages, Results and discussion - 138 pages,
Conclusion - 2 pages and contributions presented on | page. The dissertation is illustrated
with 71 figures and 23 tables, as well as 2 appendices comprising in total of 43 pages,
including 26 additional figures and 3 additional tables.

The literature review is quite extensive but balanced in content to cover all aspects of
the dissertation and shows excellent knowledge of the published information. A tatal of 501
literary sources were used. Due to the large amount of information in various fields of
biology, directly related to the topic of the dissertation, the literature review is logically
divided into 6 sections focused on: 1) the importance of model plants; 2) somatic
embryogenesis; 3) genetic transformation; 4) insertional mutagenesis; 5) what is forward and
reverse genetics and 6) the subject and importance of the functional genomics, The first
section reviews the importance of model legumes Medicago fruncatula and Lotus japonicus
in studying the mechanisms of nodulation and symbiotic nitrogen fixation. The section
covering somatic embryogenesis is the most thoroughly elaborated and occupies the largest
share of the literature review, which is logical given the widespread use of somatic
embryogenesis and the huge scientific interest in deciphering the mechanisms of this process,
The role of asymmetric division for unlocking the process of somatic embryogenesis, as well
as the influence of synthetic auxin 2-4D and other phytohormones and physical and chemical
factors on the process of formation and maturation of the somatic embryo are discussed in
detail. The following section is devoted to methods of genetic transformation in model
legumes, focusing on the most commonly used methods using Agrobacterium tumefaciens
and Agrobacterium rhizogenes as vectors for recombinant DNA transfer into the plant
genome. The importance of transformation with 4. rhizagenes for studying the process of
nodulation and symbiotic nitrogen fixation is distinguished. A rhizogenes causes the
emergence of hairy roots that can be infected with bacteria of the genus Rizobium and form
symbiotic nodules. Section IV on insertional mutagenesis covers studies related to two Copia-
like retrotransposons Tnr-/ and LORE-! that are most commonly used to generate insertion
mutants in M. truncatulu and L. japonicus, respectively. The large amount of information is
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well organized and summarized. The presentation of the data under consideration is clear and
includes all the basic assumptions needed to justify and understand the studies carried out.

In order to reflect the multidisciplinary approach of the research, the purpose of the
dissertation is formulated more generally as: "Affirming the role of the model legumes
Medicago truncarul , Lotus japonicus and the model plant Arabidopsis thaliana in present-
day rescarch on plant biotechnology, comparative and functional genomics, and therr
significance for understanding the plant biology of legumes.” This broadly formulated
objective is further specified and refined into ten complex tasks, the last of which is divided
into 6 sub-tasks that clearly delineate the perimeter of the research. A wide range of well-
selected contemporary experimental techniques were used to complete these tasks, The
Materials and Methods section, on 42 pages describes in detail the biological materials used
(plant material, bacterial strains, plasmid vectors, analytical kits, ete,), as well as impressive
and assorted set of experimental methods that are used in the study and represent a large share
of the arsenal of functional genetics. The grouping of materials and methods into seven
sections, largely relevant to the tasks for which they were used, is a good solution, making it
easier for the reader to navigate the wide range of methods used. The presentation of the
experimental procedures contains sufficient information needed to evaluate the experiments
performed and allows the experiments to be repeated by others without the need for additional
methodological literature. Here, 1 would allow a collegiate recommendation to redesign and
publish the Materials and Methods section into a practical guide to functional genomics of
model legumes, Such a guide, to my knowledge, has not been published in Bulgarian
language and will be extremely useful for students specializing in genetics, molecular
biology, biotechnology and related subjects, as well as for beginning PhD students in these
fields.

5. Analysis and evaluation of results

The most important part of the dissertation is the Results and Discussion section, set
out on 138 pages and richly illustrated with 71 figures and 23 tables. I can hardly cover
everything because of the large volume of original experimental results presented in the
section. Rather, 1 will try to focus on some of the results that make a significant
contribution to fundamental science.

Observations by a confocal microscope on cell suspension induced in transgenic M
fruncatula plants, expressing the GFP marker gene, indicate that the cell fraction is
composed of three cell types - spherical, elliptical and elongated. Discovered is an
asymmetry of the first cell division in the model systems M. fulcata and M. truncatula in
liquid medium. The importance of the model objects of legumes M falcata and M
fruncatula for the study of early events such as the first cell division and induction of
embryogenic potential in single cell has been demonstrated. These systems are the perfect
el to track the process of plant development from single cell to the whole plant and to
understand the essence of some mechanisms.

Based on long-term experiments with representatives of the Medicage genus, optimal
parameters have been empirically established to efficiently generate stable transgenic
plants. Leaves and leaf stalks explants of in vitro cultivated plant material aged 30-35 days
were successfully used as starting material.

A significant scientific achievement is the ereation of a collection of Tt/ insertional
mutants in M. truncatula. As a first step, two new protocols for indirect somatic
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embryogenesis have been developed that significantly increase the transposition activity.
A detailed phenotypic characterization of the obtained insertion mutants was done under in
vitro and greenhouse conditions. In the course of this study, an insertion mutant was
discovered with a new, previously undescribed, root phenotype and was named by
inventors "fish bone".

Very important are studies aimed at developing a system for Tmtl insertion
mutagenesis in the second model legume L. japonicus. The availability of an alternative
system, other than the endorethrotransposon LORE, to create mutant lines in this model plant
may result in more efficient generation of new insertion mutants in L. Japonicus .

A remarkable achievement of the author, in collaboration with French scientists, was
the identification of the endorethrotransposon MERE-1-1 in M. truncatiula and proving
that it is transposed upon regeneration in tissue cultures. This finding is fundamental to
both forward and reverse genetics. A consequence of this finding is that sequencing the
MERE-1-1 flanking sequences in existing insertion mutant collections will detect MERE-]-]

msertions into new genes in addition to those already identified with Tnt/ or T-DNA.

A significant scientific achievement is the detailed study of the function of the gene
encoding an F-box protein from the genome of the model legume M. truncatula and its
potential ortholog in the model plant 4. rhaliana . It is a good example of the long path that
has to be taken to establish the true function of & gene and how allernative approaches can
help overcome difficulties in functional genetics. The inclusion of 4. thaliana as an additional
model plant not only complements and supports the results obtained from the experiments on
the model legume, but also allows the evolutionary conservative function of this protein
between legumes and eruciforms to be demonstrated.

The results are presented accurately and clearly, with no errors or discrepancies
between the text and the data contained in the figures and tables. The quality of the illustrative
material, especially the microscopic images, is remarkable. Statistical analysis with
appropriate methods has been carried out where necessary, Discussion of the results is in-
depth and logical, and leads to the formulation of conclusions adequate 1o the obtained results,
which I accept without objection.

6. Contributions and their importance to science and practice

6.1 Contributions of fundamental scientific value

6.1.1. Asymmetry of the first cell division . the induction of embryogenic potential
and the development of the single cell-to-whole plant DSE process have been demonstrated
for the first time in liquid culture media of model cell suspension cultures of M truncatula
and M. falcara .

6.1.2. For the first time in the genome of M rruncatula mutant lineages, a new
retroelement MERE -1 has been discovered and its transposition has been shown to be
activated during in vifro regeneration.

6.1.3. For the first time in a comparative functional genetic study involving
phenotypic, morphometric, transcriptomic, proteomic and metabolic analyzes, the function of
an F-box protein coding gene in the model legume M. truncatula and its ortholog in A.
thaliana was revealed.

6.1.4. A collection of Tnr! insertion mutant lines was created in M. rruncatula cv.
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Jemalong through efficient transposition protacols. A detailed phenotypic characterization of
the obtained insertion mutants was done under in vitro and greenhouse conditions,

6.1.5. Following a detailed phenotypic characterization, an insertion mutant was
discovered with a new, previously undescribed, root phenotype and was named by the
inventors “fish-bone™. The flanking DNA sequences of the T/ and MERE -] inserts in this
mutant were sequenced,

6.1.6. A small collection of Tmrl insertion mutant lines was developed for the
second model plant of the legume - Lotus Japonicus .

6.1.7. The genome size of diploid species from the genus Medicago of Algerian
origin was studied for the first time and relationship between genome size and the
competence to induce direct somatic embryogenesis in vitro was noted.

6.2 Methodalogical contributions of scientific and applied vailue

6.2.1 An effective protocol for genetic transformation of cell suspensions of M.
truncatula has been created that allows regeneration of stable transgenic plants from single
¢ells and enables cellular and subcellular analyzes,

6.2.2. A system for synchronization of meristem cells from root tips of M.
truncatula was developed to support cell eycle studies in this model plant.

6.2.3. On the basis of the created effective protocol for genetic transformation, a
system for Tntl insertion mutagenesis was developed for the second model legume L.
Japonicus

7. Assessment of the publications related to the dissertation work, other scientometric
indicators and their compliance with the requirements of the Law for the Development
of Academic Staff in Republic of Bulgaria and the Regulations for its implementation

In connection with the dissertation is presented a list of 11 scientific papers published
by Assoc. Prof. Yancheva, all in journals with impact factor or impact rank, and 2 chapters of
books indexed in Web of Science (WoS). All presented papers are on the topic of the
dissertation. In 11 of the publications, Assoc. Prof. Yancheva is the first or correspondent
author, in one is the second and in one is sixth in a row, which emphasizes the leading role of
the candidate in the submitted publications. Two of the articles were published in journals
from the first quartile of WoS (Q1), one in Q2, six in O3, one in Q4 and two of the
publications were indexed only in Scopus, which in total more than twice exceeds the
minimum requirements of the Law for the Development of Academic Staff in Republie of
Bulgaria and the Regulations for its application for the professional field 4.3 Biological
Sciences. A list of 51 citations in WoS-indexed Journals of articles in the presented list was
also provided, which also exceeded the minimum legal requirements.

8. Abstract

The abstract, summarized in 56 pages, is designed according to the requirements and
reflects in summary the main results, conclusions and contributions presented in the
dissertation.

9. Critical notes and questions

In the dissertation, abstract, and publications 1 have not noticed major methodical and
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other errors that could compromise the final results. The perceived inevitable small technical
gaps do not change the overall excellent impression of the studies and their presentation.

e There is some discrepancy in the numbering and formatting of subheadings, for example,
between Literature Review and Materials and Methods, and between the different sections
in Materials and Methaods in the dissertation,

e The page numbering in the provided electronic version of the Abstract is absent. | hope this
technical glitch is avoided when printing.

Questions: The dissertation presents results demonstrating the transposition of MERE-/-1
only in collections of insertion mutants of M. rruncatula that are transgenic with T-DNA or
Tntl. 1) Is there evidence of autonomous transposition of MERE-/-] in tissue cultivation of
wild-type, non-transgenic M. fruncatula, and if not, is there research planned to create an
alternative platform for M. truncatula similar to that with LORE] in L. japonicus 7 2) In this
regard, is there data on the transposition of LORE! into the created mini collection of Tt/
insertion mutants in L. japonicus 7

10. Personal impressions

I have known Assoc. Anelia Yancheva for over a quarter of a century. The cunosity,
industriousness, determination, discipline and motivation she possessed in her vouth
transformed in this dissertation work into scientific competence and research maturity. Assoc.
Prof. Yancheva has always been collegial and has responded to help colleagues with
professional advice or consumables. With the accumulated experience, she possesses and
applies good laboratory and organizational practices, ability to work in a team, to lead and
motivate.

CONCLUSION:

The dissertation presented to me for review is a fundamental work on functional
genetics and genomics, in which significant scientific contributions have been made to the
development of the three model plants, Medicago truncamda, Lotus japonicus and
Arabidopsis thaliana , as tools for functional genetics in genomics, The excellent knowledge,
correct methodological selection and precise implementation of the experimental work, as
well as the interpretation and analysis of the obtained results allowed the author to register
significant scientific contributions with theoretical, methodical and apphed character, After a
thorough acquaintance with the dissertation and the results presented, I am convineed of my
POSITIVE assessment and believe that the author meets the requirements for the degree of
“Doctor of Science”, Based on the above, | propose to the Honorable Members of the
Scientific Jury to award Assoc. Prof. Anelia Yancheva the “Doctor of Sciences” Degree in
Professional field 4.3 Biological Sciences, Specialty Genetics.

03/10/2019 Signature:

Assoc. Prof. Dr. Nikolai Christov
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