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Tema wa mcepraumsta: Poan na Mojgeanure sniose Medicago truncatula, Lotus
Japonicus u Arabidopsis thaliana 8 wscaesannaTa No pacTureana SHOTEXHOIOIHA

i pyukunonaana resomuka na Bobonn

ABrop: aon.  a-p Aweams  Bewesa  Suvwenn, orgen  Oyukumonsana | enernka,

ArpobnoHuctiiyr, CCA.

Cue aanosen wa npeacenarens na CCA No PJI0S-156 or 02.08.2019 . cum Hazwavien @
BRHIEH YICH HA HAYUHOTO WYPH 32 NPOBCKRAAHE HO HUUHTE 38 NPHCRIKARHE HA HAYMHATA
CTENCH . JOKTOP Ha nayknTe™ ua Tema ,.Poas na moaeannre sniose Medicago truncarula, Loty
Japonicus u Arabidopsis thaltana B wicneasanusTa 1o pacturesna  GHOTEXHONOMMA |
(pyHKumOnaIHa renomuka Ha boGosu™. [lucepraumonnara Tesa ¢ paspaloTena 0T A0LUCHT A-p
Anenns Besena Sinuesn ot otaeh @yukumonanna | eneruka, ArpobnoHuctimyt, CCA. B 1am
BLIKA MM € NpeiocTaBeHa JOKYMCHTALNA, BEIOMBALLG BUSHPANATA 3AN0BCL, NPOTOKON OT
NPEABAPHTCAROTO OOCHEAAHE HA AMCEPTAUHONHA TPYA NPEA MLPBHYHOTO HAYYHO ZBEHO
(ATPOGHOHHCTHTYT), KOMME OT AMNAOMATA 30 OBPATOBATEIHATA W HAVYHA CTENEH SOETOP™ 12
JMCepTaNTRATa, astobuorpadms B esponciickn  opmat, nYGAMKAUMKTE, CBLPIAHKM C
Ancepraunonnua Tpya e pdf gopmar, KIKTO W ABTOPCKA CNPABKR 38 HAYMHMTE W HAYMHO-
NPHACKHU APHHOCH Wi ancepTaumsTa. TIperneatr va npeiCTaBENATa AKTYAIHA cipaska 3
CHOTBCTCTHENE © MHHIMAIHAARTE HAIHOHAIHN HINCKBAHNT 0 WINCKBOHWUATE HI NPAaBAIHMKD BA
CCA 3a npuaoGHBane #a Hay Ha CTENeH  JOKTOP Wi HAYKHTE™ 14 CLOTBETHATA HavuHa odnact
H NPOPECHOHAANO HANPaBASHHE NOKAIBA, Ye 10U, A-p Anenins Benesa Snuesa OTFOBAPH
HIAAD HA JANOKCHUTE B TEIM HOPMATHBNH JOKYMEHTH HIHCKBAHWA MW HAYKOMETPHYHMN

KEPHTCPHH 33 TaAH HAYYHa CTENCH.

Mpaicruvieckn waaara cu npodecnonaana aeinoct aoi. Aneana Siveny e pealininpaia 8

Arpobuonnctnryta npu CCA, sanousallkin Ka1o  JOKTOpanT ciaen npuaAcOHBAHETO 1A
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MarncTepeka crenen B8 Buonormueckus daxynrer ma CY Ca. Kn. Oxpuackn®, kareapa
Boraunka, kato noHAcToRmEeM pbhkoBogn oraen @yukumonanna remernka bobosu npu
nHCTHTYTA. B kapueproTo pasBHTHE Ha 0L SHYeBa NpaBH BHEYATIEHHE PHKOBO/ICTBOTO K
VUaCTHETO B roaaM Opoil MesIyHapoIHH (BKIIOMHTENHO B pamkosuTe nporpamn Ha EC) u
HALHOHAMHH NMPOCKTH, MOPCIHIEATA HCHHH CICUHATHIAUNH B NPECTHAHA EBPﬂ“‘EﬁﬂHH HAY'HH
HHCTHTYUHH, paboTemm B 00nacTra Ha pacTuTe/naTa OHOJIOMMA H FEHOMUKA, YYacTHATA B
PEAALLA MPECTHHHN MEHTYHAPOJHH KOHIPECH H KOR(EPEHIMA, KAKTO H B OPraHH3IHPaHeTo 0
NPOBEAJIAHETO HA MENUIYHAPOAHH mpakTHdeckn kypcose w nporpamu. Jlouent Anenns
fAnuesa e Ouna wien na UC na ®OHH, npencrapnspail ceincKOCTONAHCKH HAYKH, KakTo H

HAYYCH PHEOBOANTEN HA TPHMA JALUIHTHAR JOKTOPAHTH.

[oarorsennar or jgou. Suuesa aucepraumoned Tpyl, npeacrased na 315 cranaaprum
CTPAHMILK, € M3rPALeH MO KIACHYECKATa 33 TAKbB THI JIHCEPTAIHOHHH TC3H CXeMa — YBOJ,
AHTEpaTYpeH Nperied, Uen W 3ajaqd, MaTepHan M METO[AM, pelyiTard H obchajgane,
JAKMOYEHHE, HIBOAN W NPHHOCH, WwiTupana jaureparypa (501 sarmapus na NaTHHHLA), KaKTO
W cnickk ®a nyonukaimuTe (13 3arnasus, BCHYKH Ha aHriHiiCKH C3MK), BKIOYCHH B
guceprammsta. Jlnceprauusta chABPKA W JBe NPHICKEHHS € JONBAHMTE/IHN MaTePHATH,
CHALPWAIIM CXEMH, CEKBEHUHOHHA HH(pOpMAINE, CHHMEOB MATEPHAN, METOAONOTHYHH
NOAXOAM, HINOMIBAHN NpafiMEPH, CXeMH HA BEKTOPHH KOHCTPYKTH — HH(opMamua, aobpe
oHarjeABala W A0NMBIBAIEA noayuennTe pesyatatd. To3M NOAXOA ¢ H3INONIBAHE HA
MPHIOKEHHS CHHTAM 33 MHOTO yaaden W npoaykrusen. Bux uckan ja orbencika, e karo
UATO WIOCTPATHBHHAT MATEPHal, BEIIOYCH B INCEPTALIMATA, € C MHOIO BHCOKO KAMECTBO H €
HIKIIOYHTENHO BHHMAHHE KbM JCTAfiNa B CHOTBETHHA HHPOPMAUMOHEH TOBap, KOCTO

FHAMHTEIHO YACCHABA BRINPHEMAHETO H TPAKTOBKATA HA NOAYYEHHTE JaHHH.

Jlucepranmonnust Tpya Ha jon. Snvesra npeacraBnspa chBpeMeHHa paspaboTka B eHa
MHOIO AKTyanHa u ﬁ}"pl-lﬂ Pa3sEHBAaNIA CC NMPE3 NOCACHAHHTE IOJIMHH obnact Ha CPaBHHTCIIHATA
H QYHKUHOHAAHA FeHOMHED HA BHCINHTE pacTeHHs, Oa3MpaHa Ha M3NOA3IBAHE HA MOJCIHH
BHJIOBE C BCUE CCKBCHHPAHH CHOMH KaTo cheKTHBHN CHCTEMH 3a OUCHKA Ha (GyHKUHATA HA
FCHHTE, PEryAanHATd HA TAXHATA EKCHPECHA M CHOTBCTHMTC TICHHH [POAYKTH 4pes
H3NONIBAHE HA MHTErPUPAHH METOMONOIHYHN IIaTHOPMH, BIJIIOMBAIH TPAHCKPHITOMHH,
nporeomun # metaGonomun noaxomt. Ilo ce ornaca ao dynxumonanHaTa reHoOMHEA H
Ouorexnoiorus  ma OoDoBwTe, eanoroamumHarta jloucpua Medicage  fruncatula e
OGWONPHIHAT H INMPOKO M3INOM3BAH MOAET 32 HICAEABAHMA BLPXY NPOLECHTE HA

E‘EUI":I]HKC&I.I.H.II, 4 HUIHYHETO HA COCKTHLP OT MYTAHTHH ITHHHH crniocoboeTna sa HIMCHABAHE Ha



dynkunaTa Ha reHHTe W (peHOTHNHHTE HM nposBnenHs. B Xoma ma wicnensannsTa ca
HINOMIBANK M APYTH 2 MOZIC/IHH BH/IA — OIIE ¢/HH npeacTaiTen Ha cemeicrno boGosu Lofus
Japonicus, KakTo B OOIONPHIHATHAT W LIMPOKO H3NOA3BaH MojeleH o0eKkT B pacTHTeIHATA
Buonorus — Arabidopsis thaliana. Bxiousadero UM B X0/1a HA WICACABAHHATA € HAITBIHO
onpastane, THH karo L. faporicus ce YTBLPAH KaTO MOAENHO PACTEHHE 34 ICHOMHH
wicaeasanns npn 0oOOBHTE OCHOBHO BHB BPhIKa ¢ pH3IOOHATHHA W MHKOpHICH CHMORO3NC,
KATO NPEIHMCTEO ¢ M Mankuat redoM (okono 470 Mb) # OTHOCHTENHO KBCHAT KHIHEH
unika. o ce otnacs no Arabidopsis thaliana, kato MLpBOTO PACTEHHE € HALAO CEKBEHHPAH
reHoM H OTHOCHTE/NHO JieCHA NpoleaAypa 3a redHeTHYHa Tpancdopmauus, OGasupana Ha
Agrobacterium tumefaciens, cnen cpenarta na 80-T¢ roJMHK TO C€ NPERLPHA B YHHBEPCAneH
Mogesn 3a mamabHln H3ChCABAHHMA B ODNACTTAa Ha pacTuTenHara OHONOIMA, TEHETHKA W
ICHOMMEKA.

OcHoBHaTa 1eN HA IHCEPTALMOHHHA TPYL, (POPMY/IHPAHA OT AHCEPTANTKATA, € Ja ,YTHEPIAN
ponaTa Ha MoaenunTe Gobosn pactenns Medicago truncatula, Lotus japonicus n Mozenuoro
pacrenue  Arabidopsis  thaliang B CLBPEMCHHHTE HICHCHBAHHA MO  PACTHTEIHM
OHOTEXHONOIHH, CPABHHTENHA M (PYHKUHOHANHA TIEHOMHKA M 3HAYMMOCTTA HM [MpPH
pasGupane pacTuTennata Gnonorna na Sobosn™. Tyk Oux orbensian, ue Arabidopsis thaliana
€ anpHOPH YTELPASH MO B TAKLE PO NPOYIBAHHA, H BEPOATHO CE BHIHPA PHIOKEHHETO
HA CHBKYTIHOCTT@ OT TE3W TP MOACAHM BHIQ B KOHTEKCTA HA HICIHCABAHMATA 0O
(PYHKLUHOHANHA TeHOMHKA HA DODOBMTE M CLIABAHETO HA Taiw 6ala na CHBPEMEHHA W C
BUCOKA  pazpeiinTe/iHa  cnocofHOCT  TexHonorudsa mnardopma  3a  TeHOMHH M
OHOTEXHONOTHYHN HICHEIBAHNA, CBBPIAHA M ¢ eEKTHBHOTO Winomssane Ha OGobowure
KYATYPH B ChBPEMCHHATA arobHON0THYHA TCOPHS W NIPAKTHKA.

Taka dopmymupanara el JCTEPMHHHPAa B JIHAYATENHA CTeMeH W CTPYKTypata H
CHILPAAHHETO HA [RTCPATYPHHA Npernea, B KOMTO AHATHTHYHO, HIYCPNATCIHO H
KOMIETEHTHO € NMPEACTABEHO W NOUOMCHO HA KPHTHYCH AHAIHI CHBPEMEHHOTO CHLCTOAHHE
Ha peAHLIA KMOYOBH 32 ChBpeMeHuara redoMuka u Guorexnonorus na Gobosute KynTYpH
BBIOPOCH Kato H300p HA DOAXOMAIIM MOJACHHH PACTCHHA, PACTHTENHA PEreHEPAlHA Hpes
COMATHYCH eMOPROTEHEs, COMAKIOHAIHO BAPHPAHE, FEHETHYNA TPanCchOpPMAaLIHA, MOABHAHH
FeHETHYHI €NEMEHTH M MHCEPUMOHEH MyTareHes, npasa u o0parHa reHeTHK:, KAKTO W
FECHOMHM, NPOTEOMHN H MeTabonoMun acnextd Ha (pynkunonamara um renomurka. Cnopen
sMeH o030PLT M IMCEPTALHATA KaTo 10 GHXa CNeveTHIN OT M3BECTHO pa3liMpABAHC Ha
dunanuus aG3ail, NOCBETEH HA NOTEHIMANA 3a Tpancdep HA NO3HAHMA OT (PYHKUHOHAIHATA

FEHOMHER HA MOJCTHATE PACTEHHA KBM KYITYPHHTE [MPEACTABHTEIN HA cemelicTROTO,
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B3 ocuosa wa dopMmynspanaTa OCHOBHA 1€/, KOATO BBINPHEMaM H KaTo KMOHOBA
aMcepranHonta Te3a, ¢a dopmymnpann 10 ekcnepumenTanimM sajaum, Karto aecerara e
AeTaitmmnpana B 6 no/panaan. [lperneasT HM nokalsa, ve HAKOH OT 3ajaunTe Guxa OuaH
olme no-HH(POPMATHEHH, AKO ce Npenpar GopMyIHPOBKHTE HM - HATIPHMEp npH 3ajaqn 8
H 9 He ¢ BH3HPAHO KOH ca  JcAcaBaHHTe TCHH™, KAKTO M Tasd Ha 3amaqa 10, kwjaero
L HIFLPIIBAHETO Ha anaausn On Morno Aa ce nponyche. Kato wano npuemam JOrHKara u
NOCNE0BATENHOCTTA HA POPMYTHPOBKHTE UM,

3uauMma 4acT OT AMCEpTAIMATA 3aema pasnen Marepuan u meroan. Ha nosewe ot 40
CTPaHHIH €A HIIOKEHH B HeoOXoaMMHA JeTaiin H ¢ KOMNETEHTHOCT H MNpPEHH3HOCT
eKCIepHMEHTATHATE NPOLUEIYPH W NPOTOKOIH, NPHAATAHH B XOJAa HA WIC/HCABAHMATA, KATO
H3NOKCHHETD ¢ Cho0OPa’eHo ¢ ECTECTBOTO H IIOC/IEJOBATEIHOCTTA HAa NposesUianero um. B
ToBa OTHOWeHNE 106p0 BOCUAT/ICHHE NPABH CXCMATHYHOTO NPEJCTABAHE HA HINOMIBAHHTE
MaTepHATH W METO/H, BKIIOYEHO B asropedepara, OT KOETO JIHYH MHOTO HCHO BLTPEIHATA
NOTHKR W B3aHMOBPBIKATA HA MIVIMBHAYWTHHTE eKCNEPHMEHTANNN noaxom. Jincepranusra
camo OW cnedenuna, ako TasH cxema Gemwe n neun xomnouent. Mudopmanmonnust Tosap,
CTPYKTYpata, BHHMAHHETO KBbM AeTaiina M OHArneIsBaneTo Ha TO3M pa3jiell ro NPespLIlaT B
CIH0 CHLBPEMEHHO H HA BHCOKO MCTOJHYMHO HHBO MPAKTHYECKO pPBKOBOJACTBO [0
(yuxunonaHA redoMHka  GuoTexnonorua na GoGosnTe.

[loaemuar obeM Ha KCNCPHMEHTATHHTE JAHHH 000CHOBAHO ¢ HANOKHIO OOCAHHABAHETO Ha
pasaenuTe pesyaTaTH M obcwkaane p eaHo ua1o. Karo cTpykTypa M MOC/IeA0BaTe/IHOCT Ha
npeicTapiie WIOMEHHETO Ha To3W Hafi-obmmpen pasjaen or jauceprauusta (okono 150
CTPAHHIN) € NOJYHHEHO JIO TONAAMA CTEeNeH HA JNOrHKaTa Ha npobnemure, BHIMPAHK H B
NHTEPATYPHHA  [IPeriiel, KOETO JONBLAHHTENHO JIONPHHACK 338  KOXEPEHTHOCTTA  Ha
paspaforBanara JucepranHonnara Te3a. Muoro ao6po snedarneHHe NpaBH CTPEMEXBT Ja
OBje OTYCTAMBO NPEACTABEHA MPOSKTHATA CBBLPIAMOCT M OOC3MEYEHOCT HA NPOBEACHHTE
HICEABAHNS, KAKTO H POIATA H 3HAYCHHETO HA CHOTBETHHTE MPOEKTH 3a npoliemMarHkara na
rpynarta no YHEIHOHANHA renoMuka Ha GobosrTe H Ha ArpoGHoHHCTHTYTA KaTo uano. Tosa
€ PAJIKO CPEIAHA NPAKTHKA B 001aCT, KBACTO 10 NPHHLAN HICHSABAHIATA CA HIKTIOYHTEIHO
KONCKTHBHO YCHIIHE, OMIE [I0BEYE, ¢ HAKOW OT NOMYHEHHTE B JAMCEPTALMATA Pe3yITaTH ¢a
N0 Ha MBOTO yeneinHa konaGopauus ¢ sojlentn esponefickn naboparopun B 001acTTa Ha
renomukata. Tyx Oux otdenszan M NpPenH3HOTO OTHOIMEHHE KbM TEPMHHOJIOIMSTA B KbhM
TPHCIHTEPALMATA W OT AHIIHIACKH B JIMCEPTALMOHHHA TPYA Kato uano. Bepoartho nopann
€CTECTBOTO HA NPEACTABEHNTE JAHHM, HAKOH PE3YATATH, NPEJACTABALIN M HHTEPIPETHPALLA

Pa3iH4HE OPOTOKOJH 33 ICHETHYMHA Tpﬂiictbﬂpﬂﬂﬂﬂﬂ. HanpuMep, ca nocta ﬂﬁpﬂMﬂHEHH c
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MeTogonorigHa mndopmaling, Kosto G0 MOIIa 1a ¢ KOMIOHEHT 0T MATEPHAT H METOAH HIIH
HA CHOTBETHHTE NpHAOWeHHd. B wicBecTeH JHCOHAHC C MHOIO BHCOKOTO KAa4eCTBO HA
HIIOCTPATHBHHA MaTepHas Kato uano, naerewiamre wa dmr. 12, 13, 14 u 15,
xapakrepuanpan wped IRCR awanus w Tpancnoson mucivieli Mytautuure aunun M
Trincatula ¢ Tntl wpceprs, nNOAYYEHH MO PAVIMYHH [IPOTOKOMH, HE ¢4 JIOCTATHYHO
HHDOPMATHBHH.

Bu3 ocHoBa Ha MONyYEHHTC B X012 HA JAMCEpTALMOHMATA paipaloTka eKCHEePHMEHTATHH
jannn ca oopmenn 16 winona. Cpea mix ce orkpossa paspaGoTeanero Ha eeKTHBHH
CHCTEMH 3a HHCEPUHOHEH MYyTareHes na Oasata wa perporpancnosona Tml npu M. iruncarula
u Lotus japonicus, xarto e waenmuduunpas wos perpoenement MEREI-1 ¢ aokasana
TPaHCIIOIHIHA B TEHOMATE Ha MyTauTHn Junun  Medicago truncatula M ycTanoses pasmep
HA reHOMa [pPH JHIUIOHJHH NpPEACTABHTENH HA TOIW POl KOHCTPYHMPAHH €4 BEKTOPH ©
MOJY/IHPAHA CKCMPECHA M aHATH3 HA NPOMOTOPHATA AKTHBHOCT Ha renwre MrLAX3;
MARFB3; MiF-box; MiHAC; MIGRAS; MtDRP, nonGpann B3 0OCHOBA HA HHKOPHOPHPAHETO
na Tntl perpoTpancosona B eKIONHTE HA TEIH TEHN, NOAYYEHH Ca XOMOIHTOTHH TPAHCTEHHM
PACTEHHN ChC CBPBXEKCHPECHA M NOJATHCHATA excnpecHs ua rena, koupain F-box Gentwk
(Meanatop Ha OenTBK-DEATBMHMTE BlaHMoOZeficTBHA ¢ BmkHa pona npn  PHK-
ONOCPEACTBAHOTO IEHHO MBIYAHHE M pasBHTHETO Ha pactenuara) npu A thaliana,
H3C/eBana € akTHeHoCTTa Ha Mapiepuute renn GUS u GFP 1 e nokanmusupana excnpecusta
Ha rexa koampamt  F-box Genrhk B TBKAHH W OPraHMH HA TPAHCIEHHW pacteHus or M
truncatula w A, thaliana, yCTaHOBEHA € AKTHBHOCT HA TO3W ICH B X0/18 HA KACTHYHHR MK
npu M. truncatula w A. thaliana, n e Ha NOCNEARO MACTO Ype3 T.0. Tangemuo admuuTeTHO
NpoYHCTBaHe € WACHTH(pHUMpan 0Ol HHTepakTop Ha rexa, xoawpaw, F-box Genrsk u e
ONpesielied EKCTIPeCHORHHAT MY npodua B Tpancrensn pactenns M. rumcatula w A. thaliana
¢ moandmumpana excnpecns. Crnopen men  (opMyIHPOBKHTE Ha HAKOH OT HIBOJHTE ca
pasToOMHTEHN M GHXa MOr/H 1a GLAaT NpeIcTaBeHN NO-CTErHaTo i B no-mansk Gpoil, Ges or
TOBA Ja CTpasa, KakTo ofo0ImapanMAT HM XapakTep, Taka H HHGOPMATHBHOCTTA HM.
JlncepranTkara ¢ opMmynHpana B npejicTaBeHus asropediepar Kato KpacH pesynTar ot
cuonta pabota 7 npuHoca ¢ QYyRAAMEHTANHA HACOMEHOCT W 2 NPHHOCA ¢ HAYYHO-NPHIOKHO
ecrecTro. Cpel THX ©¢ OTKPOSBAT ChC CBOS NMPHOPHTETEH XApaKTep H3C/ICIABAHHATA BHPXY
paiMepa Ha FeHOMA HA JHIUIOMIHH npeactasureny o1 poa Medicago ¢ Amgnpekn nponsxos,
KATO € YCTAHOBCHA KOPSIALHATE MEHIY PasMEpa HA FEHOMA H NOTEHIMANA 38 HHAYKIHA Ha
AMpERTEH coMatiien emGprorenes B Teuna cpeaa. OT HHOBATHBHO ECTECTBO €A H JlaHHHTE 3a

HamHuHeTo wa perpoenement MERE!-1 B renoma Ha MyTanTan auuun M. fruncatula, kofito
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Ce TPaHCHOIHPA MO BpeMe Ha pereHepalus in vifro, KakTo W ACTEKUMATA HA HHCCPUHOHHA
MYTAHTHA AHHKA ¢ GeHoTHIHA XapakTepHeTuka  Pubena koer”, Bucoka onenka saciyxapar
W IAHHHTE OT KOMIUIEKCHHTE (PYHKIHMOHAIHH HIC/IeIBanus Ha rena komgupam F-box Genrnia,
Oasupann Ha (enoTHNHE, MopfOMETPHYHH ¥ paiHoO0paIHH FEHOMHH, HPOTEOMHH W
metabonoMun noaxoan. Cranaiena e uenna Komermns ot 7wl HHCEpUHOHIN MYTaHTHH
anuin npu M truncatula cv. Jemalong vpes nporokoin 3a epexTHBHA TPAHCHOININA, KAKTO
H manka xonexkumus ot Tnr/ mucepunonnn MyTaHTHH THHMM npy  Lotus japonicus. Tyk Gux
nobasin u sKmo4BaneTo Ha Tntl wmyrtanty, coijiatenn 8 ABH, 8 mexutynapomnara Gasa
aaniH Samuel Roberts Noble Foundation”, [lpunockte ¢ nayuno-npunoasa croifnoct ce
WIPAIABAT OCHORHO B CHIAABAHCTO HA CKCICPHMEHTANECH NPOTOKON 34  IeHeTHYHA
TpaHChOPMALNA Ha KACTHYHH CYCHEHJHATHH KYJTYPH, BOACHL [0 [OAYYABAHCTO HA
craluanyn Tpascrenny pactenus or M fruncatula, xakro w B paspaGortkara Ha edexTHBHA
CHCTEMA 33 CHHXPOHHIHPAHE HA MEPHCTEMHN KICTKH 0T KOPEHOBH BPLXYCTA B KOHTEKCTA HA
WIC/EBAHNATA BbPXY KACTRUHHA WK npn Medicago runcatula.

Kum jucepramnara aMaM 1 HIKOH 3a0e1eKKH HIBbH BUIMPAHUTE JOCETa, KOHTO HE CHILKABAT
JocrofincTeara n. B cnuebka wa manonspanure chkpaumienus kakro RNAIQ gmEuH, Taka
amiRNA qaunn ca MapkHpasy TPHELHITHO NPABHIHO KATO JTHHHH C NOJATHCHATA SKCITPECHA,
Ho 3a amiRNA no-tounmo Ou Omno @ ce WINOAIBA  ONPCACTCHHETO “HIKYCTBCHO
Tpancpopmupann™ (artificially transformed). Or npeacraBenns cnucbk na nybaumkaumnte,
BKTIOYCHH B JCCPTAIMOHHMA TPYA, HE JHIH MMNAKT-PaKTOPLT HA CTATHHTE, KOWTO HMAT
To3H pefiTanr, a peanua ot TaX karo Plant Physiology (IF 5.949), Plant Cell Reports (IF
2.989) ca ¢ snevarnsBalld Mokasatedd B ToBAa oTHomieHwe, ChHINECTBYBA HIBECTHO
pasMuHaBane Mexay OGpod Ha dopMyIHpaHHTe HAYYHH W HAYMHO-NIPHAOKHH HPHHOCH,
OTpaseHH B asTopedpepaTa #  BKIIOMCHATA CAMOCTOATEAHO B JAOKYMEHTALMATA Ha
JIACEPTAlMATA CIpaBKa 3a HayuHo-npuaokuuTe npusocy. llo ce otHaca no npunoxkenusTa,
HI0paHATA CXEMA HA ONHCAHHE HA BKNIOYMEHHTE MATEPHANH B HAYAN0TO HA  BCSKD
NPHIOKEHHE € JIOCTA MaKOHHYHA H B HAKOH CIYyYal KOPECTIOHJCHUMHSTA ChC CHOTBETHHTE
Aanny e saTpyanesa. [lucepranmsara onpeieieHo 61 ClHEYeIHIa H 0T HIBECTHO PA3lUNPABAHC
HA JAIIOYHTEAHHA pPasjie], KakTo 1Mo OTHOINEHHE HA TPAKTOBKATA HA CLBKYIHOCTTAa OT
noaysenata MHQOPMALMA 3a TPHTE MOIENHM BHJA KATO CNEMEHTH HA eiHH edexTHneH
EKCIIEPHMEHTANIEH NOX0/] B CHBPEMCHHATA NOCT-IEHOMHA €pa, TAKA H OTHOCHO NOTeHIHANA
33 YCHEUWIHOTO MY CKCTPANONHpane W 3a Npe/ICTABHTENN HA JPYTH KYJTYPHH PACTEHHA OT

cemeiterro boboru.




Jakmwoaenne

Ilpeacraperata ot aow. a-p Anenus fAuuesa anceprammonna paspaGoTka 0TroBaps WINANO,
KaKTO 10 (Popma, TaKa H N0 ChALPKAHHE HA HIHCKBAHHATA W HAYKOMETPEUHETE KPHTEPHN Ha
3PAC u na llpasmimnka 3a NpUAOKEHHETO MY, KAKTO i Ha npaswinuka na Cenckocronancka
Axagemusa 3a npuioGusane Ha nay4nara crenes ,Jlokrop va naykure” 8 PB. Asropedeparst
OTpassiBa MINEPNATEIHO HAll-BANKHNTE AKUEHTH OT AMCEPTAIHOHHHA TPYI H NPHHLMHIHO IO
NpHEMaM  KATO CTPYKTYpa W chabpikanne. Cwnrnacen cuM # ¢ QopMmyiHpanute o1
AHCEPTAHTKAaTa HAY4YHH W Hay4YHO-npiokuu npunocn. [lonyuennte excnepuMeHTANHNA
AAHHR W TAXHATA HHTEPNPETAIHA NOKAIBAT, Y€ MOCTABCHATA B JHCCPTAHATA OCHOBHA WM -
Ja ¢e MIBLPIIH KOMIUIEKCHA OLCHKA HA NPHIATAHETO HA CHBKYMHOCTTA OT MOJe/IHMTE
pacturennn sunose Medicago truncatula, Lotus japonicus u Arabidopsis thaliana »
KOHTEKCTa Ha ChBpeMeHHATA (YHKUNOHANHA reHoMuka # BuoTexHonoruara na GoGomure
KYIATYpH - ¢ peanmnsupada ycneumo. [Ipectiwkuure w3saums, B Kowro ca nybnukysann
OCHOBHATA YACT OT EKCICPHMCHTAIHHTE PEIYITATH, BKMOYEHH B [IHCEPTALMOHHMA TPy,
ABTOPHTETHI MYAULYHAPOIHH CIIHCAHMA C BHCOK MMNAKT PeliTHHI, KAKTO M KATO [IEBH OT
KHHIH Ha wigareny kato Springer u Noble Research Institute noxassar, we nosydesnrte
IHAHHA W MHTEPOPETAIMATA MM CC DPAIABAT HA IUMPOKO MEHUIYHAPOAND [PH3HAHHE OT
Hayunara obmuoct, paGotema 8 ofacTTa Ha PacCTHTENHATA FEHOMHKa H OGHoTexnonorus, B
CBOATA CBBKYNHOCT AHCEPTANMATA Ha Joi. Auenus SHueBa NpeicTaBIABA CHBPEMCHHA W
HHOBATHBHA pa3paloTka ¢ HAAHALMOHANHK HIMEPEHHA M JIOKA3AHH NPHHOCH, KAKTO 34
TCOPHATA, TAKa W 33 NPAKTHKaTa HAa H3CHS/ABAHMATA MO 'EHOMHKA, TEHETHKA, MONCKYIApHA
Ononorua ® OHOTEXHONOMHA HA a3oT(HKCHPALIHTE PACTEHHA C PeaieH NOTEHIMAN 3a
venemen Tpascdep Ha NOMYHEHHTE IHAHKUA W NPH JIPYTH KYJTYPHH PACTeHHS OT ceMelicTBo
boGosn cue cromancka snauumoct. B3 ocHOBa Ha BCHYKH MITOMKEHH AOTYK pryMeHTH
npenopbyBaM pansano ybeaeno wa Yeamaemoro Hayuno KypH A8 NPHCHIAH HAYYIHATA
crenen ,Jlokrop wa nayrure” va gouw. a-p Aneansn Benesa SHuvena or ArpoGuonHcTHTyT,
CA, 8 npodecuonanso nanpasienue 4.3  Bronormany Haykm™, Hay4Ha CHeUMAIHOCT
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Legumes

Author: Assoc. Prof. Anclia Veneva Yanicheva, PhD, Department “Functional Genetics”
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According to order of the President ol the Agricultural Academy Ne RD 05-156 from
02.08.2019 1 have been appointed as an external member of the academic board for obtaining
academic degree ..doctor of science™ entitled *Role of the model plants Medicage truncatula,
Lotus japonicas and Arabidopsis thaliana for the studies on plant biotechnology and
functional genetics of Legumes”. The thesis is developed by Assoc Prof. Anelia Veneva
Yantcheva, PhD, Department “Functional Genetics”, AgroBiolnstitute, Agricultural
Academy. The respective documentation has been provided to me, including above order,
protocol from the preliminary discussion of this dissertation with the members of primary
scientific unit (AgroBiolnstitute), copy of the diploma for the educational and scientific
degree PhD of the applicant, European format CV, list of publications related to the Thesis as
well as self-assessment record of the scientific and applied contributions of this study.

The provided up to date verification for conformity with the minimal National requirements
as well as that of the respective regulations of the Agricultural Academy for obtaining a
scientific degree “doctor of science” for the respective scientific area and professional field
reveals that Assoc. Prof. Anelia Yantcheva is completely adequate to all requirements and
criteria for this academic degree.

All professional career of Dr. Anelia Yantcheva has been realized at the AgroBiolnstitute,
starting as a PhD student after master graduation at Biological Faculty of Sofia State
University, Department of Botany. At present she is a head of the division “Functional

genetics of Legumes at this institute, In her career development it is worth mentioning leading



and participation in a number of international {including European framework programs) and
national projects, a number of scientific visits and training at respected European scientific
entities working in the field of plant biology and genomics, participation in a list of national
and international scientific congresses and conferences, as well as organization and
implementation of international courses and programs. Assoc. Prol. Anelia Yantcheva has
been appointed as a member of the executive council of the Bulgarian Natonal Science Fund
as a representative for agricultural sciences. She has been also a supervisor of 3 successful

PhD students,

Thesis claboration of Dr. Yantcheva compnses 315 pages and is built on a classical scheme
for such a study, namely introduction, literature survey. general and specific purposes.
materals and methods, results and discussion, conclusions and contributions, literature cited
(501 papers), as well as a list of publications (13 papers in English), included into the
dissertation. There are also 3 supplements containing schemes, sequence information,
pictures, methodological approaches, primer sequence information, schemes of the vector
constructs - data visualizing and complementing the results presented. Such an approach,
which is relatively rare, 1 consider very fruitful and appropnrate, It is worth to mention also
that the illustration of the dissertation is of high quality and with peculiar attention to every

detail which significantly facilitates apprehension and discussion of the data obtained.

The Thesis of Dr, Yantcheva is an up to date study n one of the most exciting and fast
developing areas of comparative and functional genomics of higher plants, based on
utilization of model species with already sequenced genomes as an effective tool for
evaluation of gene functions, regulation of their expression and respective gene products by
application of integrated methodological platforms based on transcriptome, proteome and
metabolome approaches. As about the functional genomics and biotechnology of Legumes,
Medicazo truncatula is an established and widely applied model for studies on nitrogen
fixation and the existence of variety of mutant forms contributes towards better elucidation of
the respective gene functions and their phenotypic manifestation. In the course of the study 2
other model species are also utilized — another representative of Fabaceae family Lofus
Japonicus, as well as the well-known and widely used model in plant biology Arabidopsis
thaliana. Their use in the course of this study is fully justified as L. japonicus has been
established as a model plant for genomic studies in Legumes mainly due to the rhizobial
symbiosis, small genome (about 470 Mb)and the relatively short life cycle. As about

Arahidopsis thaliana, as a first plant with completely sequenced genome and relatively simple



procedure for genetic transformation based on a phytopathogenic bacterium Agrobacteritim
tumefaciens, after the mid-80s it became universal model for a large-scale investigations in
the field of plant biology, genetics and genomics.

The overall thesis objective is to “confirm the role of the model legume plants Medicago
truncatula and Lowus japonicas as well as the model plant Arvabidopsis thaliana in
contemporary investigations in the area of plant biotechnology, comparative and functional
genomics and their significance for understanding of legumes plant biology™. | would mention
that Arabidopsis thafiana 1s a priori an established maodel for such type of studies and most
probably the focus is on the application of a whole set of this 3 model species for studies on
legume functional genomics. Based on this an establishment of up to date and with high
resolution technological platform for genomic and biotechnology studics, related to efficient
utilization of legume plants in a medern agrobiology 1s envisaged.

Such an objective determines the structure and content of the literature survey where in an
analytical, comprehensive and competent way is analyzed the up to date knowledge of a core
for a modern legume genomics and biotechnology questions like the choice of the suitable
model, plant regeneration trough somatic embryogenesis, somaclonal variation. genetic
transtormation mobile genetic elements, forward and reverse genetic approaches, as well as
some genome, proteome and metabolome aspects of their functional genomics. The survey
and thesis as a whole would benefit from some extension of the final paragraph dealing with
the prospects for transfer of knowledge from model plants functional genomics to members of
the family with agricultural importance.

Based on the major objective which | do accept as a thesis key goal there are 10 experimental
tasks formulated, with the 10" one divided into the 6 sub tasks. Some of them might be more
informative after fine tuning of their phrasing - for example in tasks 8 and 9 it 1s not clear
which are the genes analyzed, as well as that of task 10, where . performance of analyses™
might be skipped. As a whole however I do accept the logic and continuity of the research
tasks listed.

Materials and methods section is an important part of the thesis. On a more than 40 pages
with details and competence the experimental procedures and protocols applied in the study
are displayed according to the nature and order of their realization, In this respect a successful
solution is the schematic presentation of the applied methodology included within the seli-
evaluation assay which displays very clear the intrinsic logic and relationship between
individual experimental procedures, It is a pity that this scheme is not a component of the
thesis per se. Information load, structure and illustrative power of this section makes it an up
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to date and of high level practical guide on functional genomics and biotechnology of
legumes.

The ample amount of the experimental data obtained determines and justifies combined
presentation of the results and their discussion. As a structure and order of presentation this
the most ample section of the study (about 150 pages) reflects significantly the logic of
problems visualized and discussed in the literature survey, which also contributes to the
soundness of the dissertation objective. It is worth to mention the clearly presented link
between the project base of the performed investigations as well as their significance for the
scientific portfolio of the Functional genomics group of AgroBiolnstitute as a whole. This is
relatively rare approach in the area where in general investigations are exclusively team
effort, more over some of the thesis finding are result of successful collaboration with leading
European Labs working in the field of genomics. It is worth mentioning also precise artitude
to the terminology and its transliteration from English in the study. Due probably to nature of
the data obtained some of the results describing the protocols for genetic transformation for
example, are somewhat burdened with methodological data which could be easily transferred
to materials and methods or into the supplements. In some discrepancy with the very high
quality of the illustrations, the legends of figures 12, 13, 14 and 15, characterizing the mutant
lines M. truncatla with Tntl inserts by IRCR analyses and transposon display are not
informative enough.

Based on the experimental data obtained during the thesis preparation there are 16
conclusions formulated. Among them [ would like to distinguish the development of effective
systems for insertional mutagenesis based on the retrotransposon Tntl in M. truncanula and
Lotus japonicus, a new retroelement MERE]-1 identified with proved transposition into
genomes of the mutant lines Medicago rruncanila and established genome size in diploid
representatives of this species, construction ol vectors with modulated expression and
analyses of promotor activity of the genes MLAXNS, AARFB3 MtF-box, MtHAC, MtGRAS,
and MiDRP based on the incorporation of Tntl retrotrasposon into the exons of these genes,
homozygous transgenic plants obtained and characterized by overexpression and suppressed
expression of the gene coding for the F-box protein ( mediator of protein-protein interactions
with important role in RNA-dependent gene silencing and plant development in A. thaliana),
the activity of marker genes GUS and GFP and expression of the gene coding for the F-box
protein localized in tissues and organs of transgenic plants of M. truncanda and 4. thaliana,
the activity of this gene established during the cell cyvcle progression in M. fruncatula w A,

thaliana, and at the end but not the last by application of Tandem Affinity Purification a
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common interactor of the gene coding the F-box protein is identified and his expression
profile in transgenic M. vruncatula and A thaliana plants with modulated expression is
established. It is my feeling that phrasing of some of the conclusions is somehow too long and
their number could be reduced without influence on the scope and coverage.

The applicant has formulated in her self-assessment report as a result of her investigations 7
fundamental contributions and 2 with applied nature. Among them it is worth 1o mention the
priority character of studies on genome size of diploid representatives of genus Medicago
with Algerian origin, where correlation between the genome size and potential for induction
of direct somatic embryogenesis in liquid media is established. With innovative nature are
also data for the existence or the retroelement MERE[-] into genomes of mutant lines M.
truncatula which is transposed during regeneration in vitro, as well as the identification of the
insertion mutant linge with phenotypic characteristic “Fish bone™. High value are also the
complex investigations on gene coding the F-box protein, based on phenotypic. morphometric
and genome, proteome and metabolome approaches. The establishment of collection of Tht/
insertion mutants in lines of M. fruncatula cv. Jemalong by protocols for effective
transposition as well as a small collection of Tn/ insertion mutant in Lofus japonicus also has
to be admired, as well as also the involvement of Tnt] mutants created in AgroBiolnstitute in
the International database ,.Samuel Roberts Noble Foundation™. Contributions with applied
value are exemplified by the creation of the experimental protocol for transformation of
cellular suspension cultures in order to establish stable transgenic plants M. frumcanila as well
as by development of effective system for synchronization of meristematic cells from root tips
in the context of investigations on the cell cycle progression of this species.

| have also some remarks out of the mentioned so far. In the abbreviations list both RNA and
amiRNA lines are designated as lines with suppressed expression which is generally correct
but it would be more precise if amiRNA definition will include also “artificially transformed”.
In the list of publications related to the thesis the impact-factor of the papers is not stated
although some of them like Plant Physiology (IF 5.949), Plant Cell Reports (IF 2.989) are
with the sound rating. There is also some discrepancy between the number of scientific and
applied contributions in the self-evaluation report and the respective document. As about the
supplements the explanation in the beginning of each one is not very informative and the
reference to the respective data is not casy. The thesis would definitely benefit also from some
cxtension of the last section - discussion on summary of the data for the 3 model species as an

important component of an effective approach into the post-genomic era. More thorough



discussion about the potential application of these data to other representatives of the Legume

family with agricultural significance is advisable.

Conclusion

The thesis elaboration of Dr. Anelia Yantcheva is fully in agreement with the spirit and the
rules of the National regulations (The Law for Development of the Scientific Staff) in
Bulgaria, as well as with the criteria and regulations of the law and that of the Agricultural
Academy for obtaining the academic degree “doctor of sciences”. The self-assessment report
reflects properly the most important characteristics of the Thesis and 1 do accept its structure
and content. I do agree also with the fundamental and applied contributions as formulated by
the applicant. The obtained experimental data and their discussion indicate that the major
thesis goal, namely to perform complex evaluation of the application of a set of model plant
species Medicago truncatula, Lotus japonicus and Arabidopsis thaliana in the frames of the
modern functional genomics and biotechnology of Legume plants, is successfully achieved.
The respected literature sources where the major part of the experimental data obtained in the
course of thesis elaboration are published — international journals with sound impact rating as
well as chapters of books issued by publishers like Springer and Noble Research Institute - are
unequivocal proof that the results obtained are internationally acknowledged from the
scientific society working in the field of plant genomics and biotechnology. All together the
thesis of Dr. Anelia Yanicheva is one contemporary and innovative study with intemational
dimensions and proved contributions for the theory and practice of research in the field of
genomics, genetics, molecular biology and biotechnology of nitrogen fixation plants with
proved potential for successful transfer of knowledge to other representatives of Legume
family with agricultural significance. Based on these arguments [ would strongly recommend
the respected Academic board to award the academic degree “doctor of science” to Assoc,
Prof. Anelia Veneva Yantcheva, PhD, in Scientific area 4 “Natural sciences, mathematics and
informatics”, professional fizld 4.3 Biological sciences, scientific specialty “Genetics”, code
01.06.06.
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