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MasnuHa [nHeBa [eoprMeBa nony4aBa MmarucTbpckata cu CTENeH OT
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Ha caMoCcToATEe N IHa NOAroToBKa B CbLUNA UHCTUTYT.

AucepTaunoHHUaT Tpya, paspaboteH ot 1aBfnMHa [eoprueBa, € KOMMIIEKCHO
n3cnegeaHe B €[Ha akTyanHa W nepcnektuBHa obnact Ha cbBpeMeHHaTa
pacTUTENHa reHOMMKa U CenekUMOoHHa npakTuka, a MEeHHO npunoxeHneTo Ha OQHK-
fasmpaHn MOMEKYNApPHU Mapkepyu 3a KOMNMEKCHO XapakTepusnpaHe U Haco4eHo
U3NON3BaHe Ha TEeHETUMHWUTE Ppecypcu Ha pacTUTenHU BUAOBE CbC CTOMAHCKO
3HaueHue. [lpe3 nocnegHuTe peceTUneTUa NPOMULLNEHOTO OTINeXaaHe Ha
naeBaHgynaTa v NpouM3BOACTBOTO Ha NaeaHAynoBo Macno 8 bvnrapus ce passusa
MHOTO MHTEH3WBHO, NPEBPbLLUAIKA S B OCHOBEH NPOW3BOAUTEN B CBETOBEH Mawwab.

Tosa onpeaenst U Heo6x0A4MMOCTTa OT pa3paboTBaHe Ha HOBU METOAMN 3a YCKOpEHa



cenekuua Ha Tasu eTepuyHO-MacneHa Kyntypa c orneg nonyyaBaHe Ha HOBWU U NO-
NPOAYKTUBHW COPTOBE flaBaHAyNa ¢ BUCOKO Ka4eCTBO Ha €TepU4HOTO Macro, KOeTo
nputexasa AokasaHW OWONOrMYHU aKTMBHOCTU W MPUNOXEHWEe B KO3MeTuKara,
apomatepanuaTa 1 MeguumHaTa. B TO3M KOHTEKCT € NoAxoAsawo dopmynupaHa v
uenTa Ha HacToswaTta gucepTauus - ga ce  KOHCTpyupa reHeTudHa Kapta Ha
nasangyna (Lavandula angustifolia) v pa ce naeHtucbmnuympat QTL (Quantitative Trait

Loci), KoHTponupawm akyMynupaHeTo Ha NeTnnen CbeJUHEHVA B HENHUTE LBETOBE.

AucepTaunonHaTa paspaboTka Ha ac. Maenuna leopruesa obxsowal55
CTpaHuUy, KaTo € M3rpageHa No Knacuyecku npunaraHarta y Hac gucepTauuoHHa
cxema - BbBeAeHue, nutepaTtypeH o630p, uenu u 3agadu, Matepuanu U MeToam,
pesyntatu u obCcbXgaHe, U3BOAM W MPUHOCKU, KaKTO W nuTepaTypHa crnpaska,
BKIIOYBAWAa 86 LuLUTMpPAHM W3TOYHWKA, NpaKTUYecku BCWYMKM Ha naTtuHuua.
[ncepTaumoHHUAT Tpya cbAbpXa U 3 obwupHM npunoxeHus. Bb3 ocHoBa Ha
nony4YeHuTe pesyntatn ca copmynupaHy 12 OCHOBHU M3BOAA, KAKTO U 4 HayvHW
npuHoca. CNUCHKBLT Ha HayvHuTe nybnvkauu, CBbp3aHu ¢ AUCEpPTaUMOHHUA Tpya,
BKNoYBa 2 cTtatum ¢ obuwy umnakt caktop 6.4, nybnukysaHu B aBTOPUTETHUTE
n3panua Interational Joumal of Molecular Sciences wun Biotechnology &
Biotechnological Equipment, kakTo u 4 y4acTusa B MeXayHapoaHu KoHepeHuuu.

NutepatypHuaT 0630p 3aema 27 cTpaHuum n obxsawa okono egHa neta ot
AncepTauuoHHus Tpya. B Hero ca pasrneganu nocnegoBaTeNHO W aHaNUTUYHO
CbLECTBYBaWMWTE [LaHHW OTHOCHO pasNUYHW acnekTu OT XapaKTEepUCTUKUTE Ha
naBaHaynaTta KaTo KynTypa, naBaBgynoBOTO Macnio W HeroBara pecrunauus,
BuocuHTE3aTa Ha cCbabpXKaWWUTe Cce B HEero JIeTNUMBUA KOMMOHEHTU, KakTo W
MONEKYNAPHO-FEHETUYHUTE XapaKTEepUCTUKN Ha nasaHgynara. 3Haunmo BHUMaHue e
oTAENeHO Ha BUAOBETE MONEKYNSAPHU MapKepu U TAXHOTO NMPUNOXEHWEe MNpu Tasu
KynTypa, kaTo ca pasrneaaHn noapobHO pasHooGpasHM MapKepHU CUCTEMM KaTo
knacuveckata RFLP n PCR- 6a3npaHu monekynsapuu mapkepu kato RAPD, AFLP,
SRAP, SSR, EST n SNPs. 3Ha4MmMO MACTO € OTAEeNeHO Ha Cb3faBaHeTo Ha
reHeTUYHM KapTh U uaeHTudukaumaTa Ha QTL (Quantitative Trait Locus) - [IHK
y4yacTbum, onpeaenswu sapuabunHocTTa Ha KONUYECTBEHN (DEHOTUMHK NPU3HaLW.
To3n pasgen ce otnuyasa M ¢ gobpe noabpaH M KayecTBEH WMOCTPATUBEH
mMaTtepuan, novTy U3LUANo aBTopcka paspaboTka. LiuTupanata nutepaTtypa KakTto no

CBbLUHOCTHYX, Taka u no hopmMmanHn KpUuTepun oTpasaBa CbBPEMEHHOTO ChCTOAHUE Ha



npobnema - CbWECTBEH AAN OT W3NON3BAHUTE U3TOMHWUM ca OT nocnegHute 10
roguHu. OT nutepaTypHUa npernea e nssegeHa v OCHoBHaTa Uen Ha agucepTaumaTa -
fa ce KOHCTpyupa reHeTuyHa KapTta Ha nasaHaynarta (Lavandula angustifolia) v ga
ce wugeHtTuduumpatr QTL, KOHTponupawm axkyMynupaHeTo Ha HAKOW NeTNvUBU
CbeaAVHEHUA B useToBeTe N. PopmMynupaHuTe Bb3 OCHOBA Ha Tasun LENn 5 OCHOBHU

eKCrepuMEeHTarHU 3a4ayn ca HeiHO NTOrMYHO M 060CHOBAHO cneacTeve.

Pasgen Matepuany n Metoan 3aema 3HauuMm Asan OT AUCEPTAUNOHHUA TpyA
Ha [llaenuHa leopruesa. MpeacraBeHn ca B HeoBxogumuTe, 3a nNpugobusaHe Ha
obpasosatenHata u HayvyHa cTeneH ,A0KTOp“, AeTannu Habop OT KOMNETEHTHO
noadGpaHUu WU YCNELWHO NPUNOXEHU EKCNEPUMEHTANHK MPOTOKONW WU METOANUYHM
noaxoau oT obnacTra Ha CbBpeMeHHaTa MonekynspHaTa Buonorua 1 reHeTuka Karo
usonupaHe Ha reHoma [HK, koHCcTpyupaHe Ha npaimepu, PCR amnnudukauma Ha
pasnuyuu OHK mapkepu un pparmeHTeH aHanus Ha nonyvyeHuTe NPOAYKTU, TEXHUKU
3a CekBeHupaHe, XxpomaTorpadckMu U Mac-cnekTpooTOMETpUYeH aHanuMs3 Ha
NeTNNBU CbeAUHEHUA, KaKTO U npunaraHe Ha cneuyvanvavpaH cogTyep 3a oueHka
Ha nonydyeHute AaHHW. [peacTaBAHETO Ha TO3W pasaen Nokassa, Ye JOKTOpaHTa e
ocmucnun aobpe u Bnagee Kakto TeopusTa, Taka U npakTukaTta Ha Borata rama oT
EKCNepUMEeHTanH  yMeHusi, HeobxoaMMu 3a npoBexaaHe Ha CbBPEMEHHM
nscrenBaHua B obnacTra Ha pacTUTENHaTa reHoMUKa U HacodeHaTta cenekuyus Ha

eTepnyHO-MacrneHnTe KynTypu U B YacTHOCT Ha nasaHgynara.

MonyyeHnTe B x0Aa Ha AucepTauuoHHaTa paspaboTka eKcnepuMEHTanHu
pesyntatu 1 T4AxHata Auckycna ca  obeguHeHn B eawH obuw pasgen.
MbpBOHaYanHUTe ycunus ca OunM HacoYeHW KbM CENekTUpaHe Ha NOAXOAALUW
nonumopcHn SSR mapkepu 3a reHoTUnNWpaHe Ha nasaHgynaTta OT copT Xemyc.
MoabpaHa e Haik-ecekTUBHATA npoueaypa 3a amnnudukauma Ha TecTBaHuTe SSR
y4acTbuM, NOKasBalla HUCKW HMBaA Ha Hecneuuduka, KaTo BCsSKa npankMepHa
koMOMHaUMA e u3nonsBaHa 3a reHoTUNUPaHe Ha pacTeHuUa OT cerpervpawjara
nonynauus. Yact ot SSR npaiimepute ca noabpaHu ¢ ornea Ha adMHUTETa UM KbM
SSR painony, naeHtudvuupann cnen NGS cekeeHupaHe, a gpyrata rpyna e
GasupaHa Ha nuTepaTypHM AaHHW 3a amnnudukauus Ha EST-SSR ywactbuu npm
nasaHaynarta. [aHHute oT SSR-6asupaHOTO reHoTUNVpaHe ca W3NOM3BaHW 3a
aHanu3 Ha CkayBaHETO Ha OTAENHUTE anenu n KOHCTPYUPaHETO Ha reHeTUYHa KapTa.

YcTaHoBeHaTta MHOro BMUCOKA BbTpEBUAOCBA U MeXAyBuaosa nNpUNOXUMOCT Ha



paspaboteHute SSR mMapkepu ™ aeduHupaT KaTo eauH MHOro  edpexTueeH

WHCTPYMEHT 3a npeLmnsHa oleHKa Ha reHeTU4HOTO pasH006pa3we npu nasaxgynara.

HacuuwaHeTo Ha reHeTuyHaTa KapTta ¢ AONbLAHWTENHU SIOKYCU € MOCTUrHaTo
upes npunaraHe Ha SRAP mapkepw, kaTo cerperupaiuara nonynauus oT copt Xemyc
e reHoTunupasa 4pes npunaraHeto Ha 11 SRAP mapkepu, kapTorpadgupawm 34
SRAP nokyca. Bb3 ocHoBa Ha nonyveHuTe AanHu € Cb3fgaaeHa nbpBaTa reHeTuyHa
kapTta Ha Lavandula angustifolia, copT Xemyc, Brousawa 25 rpynu Ha cebp3sane,
chabpxawm obuo 375 reHoMHU nokyca, obxsallalla Luenus XxpomosomeH Habop Ha
nasanaynara. Kaptata e npeacraBuTenHa 3a UANOCTHaTa reHeTUyHaTa CTpykTypa
Ha TO3M BUA, KOETO NPEACTaBNsBa €4HO OT Hal-3HaYUMUTE MOCTUXEHWUA Ha Tasu
auceptauus. Tosa onpasaaBa v BKIIOMBAHETO Ha noapobHara kapTa, 6asupaHa Ha
25 rpynu Ha cBbp3BaHe, B OCHOBHWS TEKCT Ha AuWcepTauusaTa, a He KaTo OTAENHO
NPUNOXeEHUe.

Bb3 ocHoBa Ha Bevye nybnukyeaHata pedepeHTHa HykneoTugHa
NnOCnegoBaTENHOCT HA SAPEeHUsT TeHOM Ha fNaBaHaynata € YCTaHoBeHo, ue
HOBOCb3AaAeHaTa KapTa NOKpUBa MHOTO TONSIM MPOLEHT OT pedepeHTHUTe
XPOMO30OMHM nocnefgosatenHoctn. 3a fa ce Bepuduuupa BBL3MOXHOCTTA 3a
BLTPEBUAOBOTO U MEXAYBUAOBOTO NpunoxeHne Ha SSR MapkepuTe, BKMOHEHW B
KOHCTpyMpaHaTa reHeTU4YHa KapTa, CbOTBETHUTE NpaiMepHU ABOWKNA Ca 13non3saHu
3a amnnudukauma Ha reHomHa OHK ot L. angustifolia var. Hidcote Blue, ase nuiuun
oT L. latifolia, kakTO v eguH MexaysupoB xubpua, KaTo pesyntaTuTe ca nokasanu
AOCTaTbYHO BUCOKA CTEMEH HA NPEHOCUMOCT U CbOTBETHO Aobpa NPUNOXUMOCT Ha
Tean SSR mapkepu 8 ToBa OTHOLUEHKE.

C uen npoexpaHe Ha edexktueeH QTL aHanvu3 B reHomMa Ha naBaHgynata
COpT XeMyC Bb3 OCHOBa Ha KOHCTpyuMpaHaTa reHeTudHa kapTa, € aeduHupaH u
CbCTaBa U CbAbLPXAHMETO HA OTAENHUTE NEeTNUBM CbeauHEeHUs B uBeTyeTa Ha
pacTeHusATa OT cerpervpawjara nonynauyvs nocpegcTsoM rasosa xpomarorpadus.
MN3BbpweHuaT GC/MS aHanu3 Ha UBeToBE OT Tasu nonynauus e naeHTuduuupan u
onpeaenun KonuM4ecTBoTO Ha 0o6Wo 34 neTnusn cbeAvHEeHWs, KaTto C Hal--ronam
Oan B eTepuyHOTO Macno ot L. angustifolia ca Linalool (24,79%) v Linalyl acetate
(44.44%), cobcraBnaBawm 6nnM3o 70% OT BCUMKM  aHanuaupaHn neTnuvBK
cbeanHennsn. Bb3 ocHoBa Ha paHHuTe oT GC/MS ananusa w KOHCTpyupaHata

reHeTUMHa kapta e nposegeH QTL ananu3 3a maeHTUdUUUpaHE Ha NOKYCUM B



reHoma, KOHTPONuUpalyn HaTpynBaHETO Ha NETNIUBU CbEeAWUHEHWUR B LBETOBETE Ha
pacTeHuaTa OT cerpervpawiara nonynauus, kato ca uaeHtuduumpadn oduwjo 43
QTL, KOHTpONUpAaLM akyMynupaHeTo Ha 25 neTnuen cbeguHeHun. B pesyntar Ha
To3n aHamu3 e unaeHTuduumpad QTL, KoHTponwupaw oTHowewneto L/ILA,
pa3nonoXeH B pernoH Ha LG8 oT KoHCTpyMpaHaTa reHeTUYHa kapTa Ha copT Xemyc.

MpoeeaeH e u BLAST aHanus Ha xpomo3oma 8 oT pedepeHTHUSI FeHOM Ha
nagasgynaTta, CbAbpXalwla YCTAHOBEHW NOCNEAOBaTE/IHOCTM Ha  ANKKOXOJTHU
auetuntpaHcepasn ¢ ornea uaeHTUuuvpaHe Ha KaHauaaT reH, CBbp3aH ¢
nagentuuumnpanuat L/LA-QTL nokyc. [JaHsuTe ca nokasanu Hanuyuve B Xpomosoma
8 Ha reHoMHa nocnegoBaTesnHocT, XOMOSIOXHa Ha MOHOTEpNEH
aueTunTpaHcgepasHus reH LIAAT4, kato aHanusbT Ha MOJTyHEHUTE HYKMeoTUAHU
nocrnegoBaTenHOCTU Ha W3CneABaHUs peruoH Ha TO3W reH € Busyanusupan
HanuuueTo Ha ABa anena, CbabpXXalyu ABE HYKNEOTUAHW 3aMeHW. YCTaHOBEHO e,
ye pacTeHuaTa, XOMO3WUroTHM 3a anena LIAAT4, HatpynsaT nuHanun auetar, CbC
3HAYUTENHO MO-HUCKA CKOPOCT Ha npespbliaHe Ha nAuHanon B nuHanun auetar
CNeacTBMe OT MOAYNMpaHa EH3UMHA akTUBHOCT NOPaAN aMUHOKUCENTUHHUTE 3aMeHu
WNM NpoOMsAHa B EKCNpecuaTa Ha reHu, OTrOBOPHM 3a aueTtunTtpaxcgepasute B
reHoma L. angustifolia. Tlonyvenute AaHHM nopakpenaT TesaTta, 4e LIAATS e
KaHauaaT-reH, cBbp3aH ¢ ugeHtnduumpanua L/LA-QTL nokyc, KOHTponupal, Kakto
NPEBPBLLUAHETO HA NMMHAMNON B NMHANWN aueTaT, Taka U TAXHOTO CLOTHOWEHWE.

B cBosiTa LANOCT NONyYEHUTE B paMkuTe Ha Tasu AucepTtauma pesynraTti ca
oTnnYHa ocHoBa 3a edekTuBHM Obaewm pas3paboTkM, HACOMEHW KbM
XapakTepusmpaHe Ha akTyanHarta coptoBa nanuTpa OT naBaHgyna ¢ ornepj
naeHTudmnumpane Ha Hou QTL nokycu B reHoma Ha nasanaynarta CbC CENeKLMOoHHa
3HaYMMOCT KaKTO NO OTHOWEHWE Ha CbAbpXawuTe ce NeTNUBN CbeAUHEHUA, Taka wu

Ha ApYr“ NKOHOMUYECKU BaXKHWU NpU3Hauu.
3aknoueHue

UsnoxeHuTe AOTYK akTu U TAXHATa 3HAYUMMOCT KaKTO 3a TeopusaTa Ha
reHOTUNUPaHETO, Taka U 3a NPaKTUYECKOTO MYy M3MON3BaHe 3a YCKOPEH U KavyeCTBEeH
cenekumoHeH noabop nNpu naeaHgynara My JaBaT OCHOBaHWE fa OLEHS MHOro
NONOXWUTENMHO KA4yecTBOTO Ha AucepTauuoHHus Tpya Ha ac. [lMaenuHa [vHeBsa
leopruesa. B Tasn Bpb3ka npvemMam MPUHLKINIHO W OCHOBHUTE U3BOAW U MPUHOCH,

chopMynupanu B aucepTauuaTa, Kato TPETUST U YeTBBLPTUAT NPUHOC Buxa mornu aAa



6vaat odopMeHu cbBMeCTHO, 6e3 oT ToBa Aa noctpaga TAxHata MHOOPMaTUBHOCT.
OcobeHo 3Ha4YMM akUEeHT Ha gucepTauuATa NpeacTaBnsBa OpUrUMHaNHUAT xapakTep
Ha KOHCTpyupaHaTta reHeTU4Ha kapta, 6asupaHa Ha cerpervpalla nonynauusa ot L.
angustifolia copt Xemyc u Habopa ot npunoxennte SSR n SRAP mapkepw, kakTo u
naeHTupnumpaHeTo Ha cneyudpuyHn QTL nNokycy, KOHTponupawy akymynupaHeTo
Ha NeTNUBU CbeaHEeHUs B UBETOBETE Ha nasanaynara. Cuntam, 4e KoNM4ecTsoTo U
KauecTBOTO Ha EKCNEpUMEeHTanHWA Martepuvan, npeacraBeH B nybnukauuute BbB
BPb3ka C AUCEPTALMOHHUA TPYA - 2 CTaTUU B aBTOPUTETHU MEXAYHAPOAHU CIUCaHUSA
¢ IF, B kouto lMNMaenuHa Neopruesa € nbpsu UNU BOAELL aBTOP, KakTo U y4acTMeTo U B
4 mMexayHapoaHu koHdepeHuun, npeacraenssaTt ybeaMTenHo AoKasaTencTBo KakTo
3a NUYHUA NPUHOC Ha AUCEpTaHTa, Taka U 3a MeXAYHapoAHUA OT3BYK U NpU3HaHUe
Ha nony4eHuTe pesyntatu. 3anos3HaTt CcbM K C aeTopediepaTta Ha AucepTauuraTa,
KOWTO € WM3roTBEH CbrNacHO OOLLONpUETUTE WU3UCKBAHUS U oHarneassa f[obpe u
oTpasfBa AaAEKBaTHO HAW-BAXHUTE HAyYHW W HAYYHO-NPUNOXHU pesynTatm W
NPUHOCK Ha pucepTaunoHHua TpyAa. NpaBu BnevaTneHne N3AbPXaHUAT HayueH CcTun
U BHUMaHWE KbM €3MKa KaKTO Ha aucepTauusaTa, Taka u Ha aBTopedyeparta, KakTto u
KauecTBOTO Ha WIOCTpaTUBHUA MaTepuan. [lasnuHa eopruesa uMa U ymeHus 3a
paGoTta B konekTus, 6asmpaHy Ha y4acTUeTo U B 3 Hay4HU NpoekTa.

MNpeacTtaeeHata ot MNaenuHa MwHeBa Meopruesa guceprauunoHHa paspaboTtka
OTrosapsa HanbJIHO, & B HAKOW OTHOLLEHUS U HagxBbpa usucksaHuata Ha SPACPB u
Ha MpasunHUKa 3a NPUIIOKEHUETO MY, KaKTO U KpUTepuuTe Ha npasunHuka Ha CCA
3a nonyvyaeaHe Ha obpasoBaTenHarta W HayuyHa cTeneH “‘gokTop”. Bb3 ocHoBa Ha
rOPEen3noXeHnTe OLEHKN M KOHCTaTalun no OTHOWEHWE Ha Tadyu aucepTauus, KakTo
M Ha HEWHWs noAvYepTaHO WHOBATMBEH U MNPUHOCEH XapakTep 3a TeopusiTa U
npakTukaTa Ha (pyHKUMOHANHaTa reHoMUKa U MapKepHaTa Cenekuvsa npu eTepuyHo-
MacneHuTe KynTypu M NO-KOHKPETHO Npu nasaHAaynara, ybeaeHo npenopbyBam Ha
YBaxaemoTo HayyHO Xypu Aa npucbau obpasosatenHata U HayyHa W cTeneH
OKTOp” Ha acucTeHT MNaenuHa NvHeBa [eopruesa, npodecnoHanHo HanpasneHue

,BruonoruyHmn Haykn” Ww. 4.3., Hay4Ha cneymanHocTt eHeTuka’.
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Pavlina Gineva Georgieva receives her master's degree from the University of
Forestry, Sofia, in the field of Plant Protection, with a specialization in "Pest Control
on Plants". Immediately after that, she is appointed on an employment contract as an
assistant at the Agro-Biolnstitute of the Agricultural Academy, Sofia, and
subsequently is enrolled as a doctoral student in independent preparation at the
same institute.

The dissertation work developed by Pavlina Georgieva is a comprehensive
study in a promising field of modern plant genomics and breeding practice, namely
the application of DNA-based molecular markers for the complex characterization
and targeted use of genetic resources of economically important plant species. In

recent decades, the industrial cultivation of lavender and the production of lavender



oil in Bulgaria have been developing very intensively, turning it into a major producer
on a global scale. This also defines the need for the development of new methods for
accelerated selection of this essential oil crop in order to obtain new and more
productive varieties of lavender with high quality essential oil, which has proven
biological activities and applications in cosmetics, aromatherapy, and medicine. In
this context, the purpose of this dissertation is appropriately formulated — namely to
construct a genetic map of lavender (Lavandula angustifolia) and to identify QTLs
(Quantitative Trait Loci) controlling the accumulation of volatile compounds in its
flowers.

The dissertation study of Assoc. Prof. Pavlina Georgieva covers 155 pages
and is structured according to the common dissertation scheme applied in our
country - introduction, literature review, goals and objectives, materials and methods,
results and discussion, conclusions and contributions, as well as a literature
reference list including 86 cited sources, virtually all in Latin script. The dissertation
contains also 3 extensive appendices. Based on the results obtained, 12 main
conclusions have been formulated, as well as 4 scientific contributions. The list of
scientific publications related to the dissertation includes 2 articles with a total impact
factor of 6.4, published in the peer reviewed journals International Joumal of
Molecular Sciences and Biotechnology & Biotechnological Equipment, as well as 4
presentations at international conferences.

The literature review covers 27 pages and represents about one-fifth of the
dissertation. It sequentially and analytically examines the existing data on various
aspects of lavender characteristics as a crop, lavender oil and its distillation, the
biosynthesis of the volatile components, as well as the molecular-genetic
characteristics of lavender. Significant attention is given to the types of molecuiar
markers and their application in this crop, with a detailed examination of various
marker systems such as classical RFLP and PCR-based molecular markers like
RAPD, AFLP, SRAP, SSR, EST, and SNPs. A significant place is given to the
creation of genetic maps and the identification of QTL (Quantitative Trait Locus) —
DNA segments that determine the variability of quantitative phenotypic traits. This
section is also distinguished by a well-chosen, high-quality illustrative material,
almost entirely of original development. The cited literature, according to both
substantial and formal criteria, reflects the current state of the problem - a major
share of the sources used are from the last 10 years. From the literature review, the



main goal of the dissertation has been derived - to construct a genetic map of
lavender (Lavandula angustifolia) and to identify QTL controlling the accumulation of
certain volatile compounds in its flowers. The five main experimental tasks formulated
based on this goal are a logical and justified consequence of it.

The section Materials and Methods occupies a significant portion of the
dissertation of Pavlina Georgieva. It presents in the all obligatory details for obtaining
the educational and scientific degree of “doctor”, a set of competently selected and
successfully applied experimental protocols and methodological approaches from the
field of modern molecular biology and genetics, such as DNA isolation, primer
construction, PCR amplification of various DNA markers, and fragment analysis of
the products, sequencing techniques, chromatographic and mass-spectrometric
analysis of volatile compounds, as well as the application of specialized software for
data evaluation. The presentation of this section shows that the doctoral student has
well understood and masters both the theory and practice of a rich array of
experimental skills for conducting modern research in the field of plant genomics and
the targeted selection of essential oil crops, particularly lavender.

The experimental results obtained during the dissertation and their discussion
are combined into one general section. The initial efforts were aimed at selecting
suitable polymorphic SSR markers for genotyping lavender from the Hemus variety.
The most effective procedure for amplification of the tested SSR fragments has been
selected, showing low levels of non-specificity, with each primer combination used for
genotyping plants from the segregating population. Some of the SSR primers were
selected based on their affinity for SSR regions identified after NGS sequencing,
while the other group is based on literature data for amplification of EST-SSR
fragments in lavender. The data from SSR-based genotyping were used to analyze
the linkage of individual alleles and to construct a genetic map. The established very
high intra-species and inter-species applicability of the developed SSR markers
defines them as a very effective tool for precise assessment of genetic diversity in
lavender.

The saturation of the genetic map with additional loci was achieved by
applying SRAP markers, with the segregating population of the Hemus variety being
genotyped through the application of 11 SRAP markers, mapping a total of 34 SRAP
loci. Based on the obtained data, the first genetic map of Lavandula angustifolia,
variety Hemus, has been created, which includes 25 linkage groups containing a total



of 375 genomic loci, covering the entire chromosomal set of lavender. The map is
representative of the overall genetic structure of this species, which is one of the
most significant achievements of this dissertation. This justifies the inclusion of the
detailed map, based on 25 linkage groups, in the main text of the dissertation rather
than as a separate appendix.

Based on the already published reference genomic nucleotide sequence of the
lavender nuclear genome, it has been established that the newly created map covers
a very large portion of the reference chromosome sequences. To verify the potential
for intra-specific and inter-specific application of the SSR markers included in the
constructed genetic map, the corresponding primer pairs were used for amplification
of genomic DNA from L. angustifolia var. Hidcote Blue, two lines of L. /atifolia, as well
as one interspecific hybrid, with the results showing a sufficiently high degree of
transferability and hence good applicability of these SSR markers.

To conduct an effective QTL analysis in the genome of lavender variety
Hemus based on the constructed genetic map, the composition and content of
individual volatile compounds in the flowers of plants from the segregating population
were defined through gas chromatography. The performed GC/MS analysis of the
flowers from the population identified and quantified a total of 34 volatile compounds,
with Linalool (24.79%) and Linalyl acetate (44.44%) being the major components in
the essential oil of L. angustifolia, accounting for nearly 70% of all analyzed
compounds. Based on the data from the GC/MS analysis and the constructed genetic
map, a QTL analysis was carried out to identify genomic loci that control the
accumulation of volatile compounds in the flowers of plants from the segregating
population, identifying a total of 43 QTLs for the accumulation of 25 volatile
compounds. As a result, a QTL controlling the L/LA ratio was identified, located in a
region of LG8 from the constructed genetic map of the Hemus variety.

A BLAST analysis was also conducted on chromosome 8 from the reference
genome of lavender, containing established sequences of alcohol acetyltransferases
in order to identify candidate genes related to the identified L/LA-QTL locus. The data
showed the presence on chromosome 8 of a genomic sequence homologous to the
monoterpene acetyltransferase gene LiAAT4, and the analysis of the obtained
nucleotide sequences in the respective region of this gene visualized the presence of
two alleles containing two nucleotide substitutions. It has been established that plants
homozygous for the LiAAT4 allele accumulate linaly! acetate, with a significantly



lower rate of conversion of linalool to linalyl acetate resulting from modulated enzyme
activity due to amino acid substitutions or changes in the expression of genes
responsible for acetyltransferases in the L. angustifolia genome. The data support
the notion that LIAAT4 is a candidate gene associated with the identified L/LA-QTL
locus, which controls both the conversion of linalool to linalyl acetate and their ratio.
In their complexity, the results obtained within this dissertation work are an
excellent and solid basis for effective future developments aimed at characterizing
the current variety palette of lavender in order to identify new QTL loci in the lavender
genome with significant selection importance regarding both the volatile compounds

present and other economically important traits as well.

Conclusion

The data presented so far as well as their significance for the theory of
genotyping and its practical application for accelerated and high-quality selection in
lavender give me reasons to evaluate very positively the qualities of the dissertation
work of Assist. Pavlina Gineva Georgieva. In general, the main conclusions and
contributions formulated in the dissertation are also acceptable for me, although the
third and the fourth scientific contribution could be jointly framed without
compromising their informativeness.

A particularly significant aspect of the dissertation is the original nature of the
constructed genetic map based on a segregating population of L. angustifolia variety
Hemus and the set of SSR and SRAP markers, as well as the identification of
specific QTL loci controlling the accumulation of volatile compounds in lavender
flowers. | do believe that the quantity and quality of the experimental material
presented in the publications related to the dissertation - 2 articles in peer-reviewed
international journals with impact factor, in which Pavlina Georgieva is the first or
leading author, as well as her participation in international conferences are
convincing evidence of both the personal contribution of the candidate and the
international response and recognition of the results obtained. | am also fully familiar
with the abstract of the dissertation, which has been prepared in accordance with
commonly accepted standards and adequately reflects the most important scientific
and applied achievements and contributions of the dissertation. The consistent



scientific style and due attention to language in both the dissertation and the abstract,
as well as the quality of the illustrative material, are particularly noteworthy.

The dissertation work presented by Pavlina Georgieva fully meets, and in
some respects exceeds, the requirements of the Law on Academic Degrees and
Academic Titles and its application rules, as well as the criteria of the regulations of
the Agricultural Academy for obtaining of educational and scientific degree 'Doctor’.
Based on the aforementioned evaluations and findings regarding this dissertation, as
well as its distinctly innovative and contributory nature for the theory and practice of
the functional genomics and marker selection in essential oil crops, particularly
lavender, | confidently recommend to the esteemed Scientific Jury to award the
educational and scientific degree 'Doctor' to Pavlina Gineva Georgieva in the

professional field 'Biological Sciences', cipher 4.3, scientific specialty '‘Genetics'.

Sofia, 10.09.2025
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