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Ha MNpepaceaarenn Ha CCA

BbpXy AMCepTaLMOHEH TpyA 3a npugobusaHe Ha o6pasoBaTenHa u HayuHa creneH »okrop”
8 06nacT Ha Bucwe o6pasosanue: 4. MpupoaHKn Haykn, maTematuka u uHpopmaTuKa,
npodecuoHanHo Hanpasnexune 4.3 BUonorudecku HayKu, Hay4Ha cneuunanHocr ,leHeTUKa”
ABTOp Ha gUCepTaLUOHHUS TPYA: acucteHT MNaBauna fuHesa Meopruesa (Bacunesa),
AOKTOPAHT Ha camMoCToATeNHa NOATOTOBKA NO AOKTOpCKa Nporpama ,,MeHeTUka” B
ArpoBuoMHcrutyT - Codun, CCA
Tema Ha guceprauunonHus Tpya; »KoHCMpyupare Ha 2enemuyna Kapma u udeHmudgpuyupare
Ha QTLs, koHmponupawu GKymynupaHe Ha nemnueu cbeduHeHUn 8 ysemoseme Ha nasaxdyna
(Lavandula angustifolia Mill. )

AMcepTaunoHHUAT Tpya Ha acucTeHT NasauHa [ WHeea leopruesa e HayuHa paspabotka s
06nacTTa Ha MONEKYNAPHO-TeHeTUYHUTE (reHomMHU 1 MeTabonomHM) uscneaBaHuA npy eaHa
OT Ba)XHWUTe 3a bbsirapua eTepuyHo-macneHu KYATYPW = KyATypHUA BuA nasavgyna (Lavandula
angustifolia Mill.). Uskmountennmnar WHTEPEC KbM Tasu KynTypa e NpofAuKTYBaH OT ¢akTa, ye
Bbsrapua e egHa ot BogewwuTe CTPaHKU NO NPOU3BOACTBO U U3HOC HA KauyecTBeHOo NaBaHAynoso
Macno Ha cseTtoBHMA nasap. 3anas3BaHeTo Ha Tasu nosuumna usmuckea 6vpsa u edekTusHa
CeNeKUMA Ha TreHOTUNOBE C NOAXOAALLA reHeTUYHa KOHCTUTYUUR, BKAIOuBAWE aNeNHu
BapUaHTH Ha BaXKHW reHW 3a NETAUBM CbeauHEeHMSA, onpegenawm Aobpo Kayecrtso Ha
NaBaHAyNOBOTO macso.

B TO3W KoHTekcT, uenta Ha paspaboTenun AucepraumoHeH TPYA € M3KIIUYUTeNHO
aKTyanHa He Camo B HAYYeH, HO U B YUCTO NPU/IONKEH acneKT - 3a 3emepenckus busHec ¢ orneg,
3anassaHe Ha BoOgewata MO3MUMA Ha Bvarapua B nNpousBOACTBOTO Ha KavecTBeHO
NaBaHAynoBo macno. octaBeHuTe 6 OCHOBHM 3apaum ca npegnocTaBka 3a nposexaaHe Ha
3agbnboueHn QyHaameHTanHM U3CnensaHua, HacoueHW KbM paspaboTBaHe Ha Habop ot
BUCOKO NONMMMOPGHU MUKpOCATEANTHM Mapkepu Ha ocHOBaTa Ha cnefsallo NOKOAeHWe
cekseHnpaHe (NGS) Ha 6vbarapckus COpT NasaHgyna Xemyc, Cb3gasaHe Ha noaxopAwa 3a
KapTupaHe cerperupaiua nonynaums OT To3u COPT, KOHCTpyupaHe Ha reHeTUYHa Kapra,
6a3vpana Ha 2 OCHOBHYM Buaa monekynHu mapkepm (NGS-SSR, GEN-SSR, EST-SSR u CbOTBETHO
SRAP), KaptupaHe Ha QTLs, KoHTponupaly aKyMy/NupaHe Ha NeTAMBM CbeAUHEHUA B
LBeToseTe Ha NasBaHAyna, B TOBa YMCAO U uaeHTMduuMpane Ha QTLs, onpeaenam
OTHOLLIEHMETO MeXAY IMHANON U IMHANUA aLeTaT B UBETOBETE Ha pacTeHuA OT cerpermpawiara
nonynaumsa.

MeTtoaonoruara BKalouBa pasHoobpasen Habop oT metoaMuHM MHCTPYMEHTN MU
NPUMOMM, KOUTO ca OCHOBa 3a NPeUMsHOCT Ha nposeaeHUTe M3cNeaBaHWUA B 06NACTTa Ha
FEHOMUKaTa u meTaboNoMuKaTa, NO-BaXKHUTE OT KOMTO Ca: KOHCTpyupaHe Ha npaiimepu 3a
amMnAMGMKaLNA Ha MUKPOCATENUTHY NOKycK; paspaboreane Ha npoTokonwm 3a NpoBeXaaHe Ha
KOPEKTHa amnaudukauma Ha cenexTUpaHuTe MWKPOCATeNINTHU NIOKYCW; reHOTMNUMpaHe M




nocreapaty, dparmeHTeH aHanu3 Ha MUKpocaTenuTHu u SRAP mapkepu; PCR amnaudukauma,
CEKBEHUpaHe W  CeKBEHUMOHEH aHa M3 Ha feH, OTroBOpeH 3a CbOTHOWEHUETO
MHanon/nuHanun ayerar; GC/MS aHanus Ha netaunsu CbeanMHeHUA B @KCTPAKTU OT LBeToBe Ha
PacTeHus oT cerperupawa nonynauma Ha copT Xemyc; npunaraHe Ha cneuuanmsupauu
codTyepHU Nporpamn 3a craTMCTUYEcKa 06pabotka u KapTupaHe Wa QTLs {JoinMap v5.0,
MapQTL v60), B8 T.4. U cTaTUCTMYeCKM AnCnepcuoHeH aHanus (ANOVA), 6uouHdopmatnuen
aHanu3 3a onpegensHe U cpaBHABaHe Ha cekBeHuuu (BLAST aHanus 3a TbpceHe Ha
XOMONOXHU nocneposaTenHocTv 8 NCBI 6azu AaHHU) 1 ap.

AucepraumnonnHara pabora e npumep 3a 3asbpweHa paboTa, B KOATO ycnewMo ca pelwenu
OCHOBHUWTe 33aauum 3anerHanyu 8 paboTHaTa nporpama Ha AOKTOPaHTKaTa U ca NONYYEHU BAXKHY
pe3yntatu ¢ pyHgamMeHTaneH u HaYYHO-NPUNOXKEH XapaKTep:

= AHanusnpanu ca 3 rpynu MuKpocateauTHu (NGS SSRs, GEN SSRs u EST-SSRs) u SRAP
Mapkepu W e onpegeneHa eQpeKTUBHOCTTA W HUBOTO UM Ha nonumopdusbm npm
N1aBaHAyNaTa, KOETO € OT U3KAUUTENHO 3HaYeHUue 33 KOHCTpyuUpaHe Ha reHeTuvHa Kapra,
kaptupane Ha QTLs 3a BaXHM arpoHOMMUYECKM NPU3HaUM U NPUNOKEHUETO UM BbB
unoreHeTMUHM M3cheaBaHms.

- KoHctpyupana e nwpsata renetwyHa KapTa npu nasaHAynaTa, Ha OCHOBaTa Ha
FéHOTUNMpaHe Ha cerperupalua nonynaums or coprt XeMyc, KOATO BKNIOYBA ronam Habop ot
MUKpocaTenuTin (343) u SRAP (32) nokycu, pasnpepenenu s 25 rPYNU Ha Cc8bp3BaHe u ¢
obwa gbmKkuHa 2518,91 cM u CPEAHO Pa3CTOAHUE MeXay NoKycuTe 6.72 cM. YcTaHoBeHO e
BMCOKO NOKpUTMe MeXAy reHeTUYHaTa KapTa MO OTHOWEHMe Ha Ppa3nono)eHneTo Ha
KapTUPaHWUTe NOKYCU U HYKNeoTMAHAaTa NOCNeAOBaTeNHOCT Ha pedepeHTHUA reHom Ha
Lavandula angustifolia, copr Munstead.

- Bb3 ocHosa Ha npoeeaenuns QTL aHanus, 6asupawy ce Ha KOMBUHauuaTa Ha gaHHu oT
FEHOTMNIWPaHETO Ha cerperupawata NONynauus ¢ Tesum or nposegexHnTe metabonuTHu
W3CnensaHnA Ha LBETOBETE HAa pacTeHWUA OT Tasu nonynauma ca naeHtTudbuLmpanmn obwo 43
QTLs, cBbp3aHK ¢ aKymynupaHe Ha 25 neTnuBu CoeanHeHns.

- Naentuduumpan e u 1 QTL, koiito KOHTPO/MPa CbOTHOWEHNETO NnHanon/AMHaAun
aueTaT - napameTbp, KOWTO € OT BaXKHO 3HayeHue 3a Ka4ecTsoTo Ha naBaHAyN0BOTO Macno
W € NoKasaHo, 4e SSR mapkepute, dbaaHkupawm To3m To3m /IOKyC moraT aa ce U3nonssear 33
NpoBeXAaHe Ha MapKepHO-acuCTUpaHa cenekuus Ha pacreHus ¢ A06po cboTHOWeHue no
TO3u nokasare:.

- U3nbuen e Kanauaart rew LIAAT4, koaupaw, auerun TpaHchepasa, KoiTo Mma
OTHOWIEHUE KbM NOKA3aTens CbOTHOWEHUE HA IMHAMION M NvHanun aueTat. YcraHoBeHo e,
Y€ anenHWTe BapuaHTU Ha TO3U reH ce AbMKAT Ha HYKNeOTHAHU 3ameHM, Bogewu Ao
NMPOMEeHU B 2 aMUHOKUCR/TMHHU OCTaTbKa B KOAMDPaHUA NPOTEUH.

YcnewHoto peanusupaHe Ha o6emHaTa u CNoXHa HayyHa 3afjaqa, onpegena AOKTOPaHT
NasauHa M'eopruesa kato TEOpeTUHO U meToAoN0rMYHO Aobpe nogroTeeH MNag, yyeH, Koito
ymeno 6opaBu CbC WKpPOK Habop or metoauuHu npuiiomu B o6nacrTa Ha pacTutenHara
reHomuka u metabonomuka. UscneasaHuara NPEACTaBAABAT 3aBBLPLIEH UMKBA OT aHanuau,
KOUTO ca mnpeAnocTaBka 3a nNocTuraHe Ha HayYHO 3HaYMMW pe3ynTaTm, C NPUHOC KbM
cseToBHaTa 6uonoruyecka Hayka no oTHoWeEHMe Ha BaXKHaTa 3a cTpaHaTta eTepuMyHO-macneHa
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KYy/Typa - nasaHayna u npepacrasnasat cBoeobpaseH dyHaameHT 3a NpunaraHe Ha yckopeHa
Cenekumns Ha reHOTUNOBE C LLEHHU arpOHOMUYECKM NPU3HALM, CBBP3aHU € NO-BUCOKD Kavyecrso
Ha NaBaHAYN0BOTO Macho.
Moakpenam NpeAacTaseHara ot goKTopaHT Masauna T €opruesa cnpaBKa 3a npuHocuTe.
Kato opuruxantuv u yennu 3a NPAKTUKATa U CbC CBETOBEH NPUHOC NpUemMam:
- KoHcTpynpaHe Ha MbpBaTa reHeTMYHa KapTa Npu naBaHAynaTa Ha OCHOBaTa Ha
cerpervpawa nonynauus or Lavandula angustifolia, copt Xemyc ¢ ronam Habop or
npeasaputenHo paspaborenu u CENEKTUPaHU BUCOKO NONUMOPGHU MUKpOCATENUTHU 1
SRAP mapkepu u KapTupaHe Ha 43 QTLs 33 netausu CbeUHEHUA B LBeTOBETE Ha
nasaHgynara.
- Uaentnduumpane Ha QTL u CbOTBETHO, KaHAUAAT reH LIAAT4 B To3un PEervoH B copr
Xemyc, KoHTponmpaw, CbOTHOWEHUETO AUHANON/NUHaNUN auervar, npeacraeansallo
BAXX€H napameTbp 3a KayecTsoTo Ha N1aBaHAYyN0BOTO Macno.

AvcepTaumnoHHnAaT Tpya e odopmen curracko U3UCKBAHMATA Ha 3aKOHA Ha pasBuUTHE Ha
aKafMU4HUA CbCTas Ha P Bbarapua u Ha MNpasunHuka 3a NpunaraHeto my. fucepraumsara e
HanucaHa Ha 155 cTpaHuum. NutepatypHata cnpaska e 06cToiiHa, npeuusHa, cbe CbBpemMeHHo
3By4eHe u e cBbp3aHa ¢ paspaboTteHus or AOKTOpaHTKaTa npobnem u ekaoysa 86 M3TOYHUKa,
3/4 ot kouto ca ny6auKysaHm cnep 2015 roguua, a PesynTatute ca unoctpupanu ¢ 13
Tabanum U 14 Gurypu B 0CHOBHMA TEKCT 1 NOAKPEneHn AOMbAHUTENIHN TabAuuK, U3HeCeHU B
MpunoxeHus,

Mo AucepTaumoHHMA Tpya umam HaKow 3abenexku, cBbP3aHM ¢ M3NON3BaHATA Ha MecTa
TépmuHonorus, ocobeHo B autepatypHus o630p (Hanpumep »Pa3BbkaaHe” smecto
»CeneKumna“, ,temneparypa Ha oTrpaBaHe”, ,pparmeHTeH aHanus Ha Mapkepu“, ,usrpamgane
Ha QunoreHeTMYHO ABPBO“ M AP.) ¥ orpaHuueHns ANCKYCUOHEH enemeHT, Hait-BepoATHO
NPOAUKTYBAH OT AuUNcata Ha AOCTaTLYHO Hay4HU wuscnefBaHva B TasM obnact, Kowuro
NO-HUKAKBLB HAYMH HE OMANOBAXKaBaT HEroOBaTa CTOMHOCT.

BB Bpb3ka ¢ auceprauuaTa ca npeAcTaselu 2 nybankauum B npecTvHm MEXAYHapoAHK
thucawna c ksaptam Ql m Q3, ¢ 06wy WmnakT daktop 6.46, kouto ca BescnopHo
AOKA3aTencTeo 3a Ka4yecTBOTO Ha noAyYeHuTe pesyntatn. O6wmat 6poii Toukm or
nybavkauuoHHata peitHoct e 40, ¢ Kkoeto AOKTOpaHTKaTa e HaABMWMAA M3NCKyemus
MuHumaneH Bpoit Toukm (30) 3a NpucLxAaHe Ha obpasosatenHa u HayuHa cTonew »BOKTOp”.
MpencraseHa e u egHa AONBAHUTENHA nybBAMKauua, KOATO HAma OTHOWIEHUE KoM
ANCEPTAUUOHHUA TPYA, HO NOKa3Ba HEMHUSA PeCypc 3a npoBexpaHe Ha aHanU3n u B Apyru
Hay4HU HanpasneHns Ha Arpo6uomuHcTUTYyTa,

AsTopedepaTsbT OTpasABa OCHOBHUTE Pa3aenu u pesynTaT oT AucepTaLUMOHHUA TPYA.

/nibuTe MM BnevatneHns ot Masauna T €0opruesa A4aTupaT olwe OT 3aYMCAABAHETO i KaTo
acucTeHT B ArpobMOMHCTUTYTa npeamn HAKOAKO FOAUHKU, a ABe rOAUHU NO-KbCHO TA Be
334MCNeHa KaTo AOKTOPaHT B cBoBoAHa popma Ha AOKTOPaHTypa. 3a KpaTko Bpeme T8 ycna aa
Cé MHTEerpupa B AEMHOCTTA Ha KONEKTMBA Ha otaen ,ArpobuotexHonorum” kvbm ABM u cwbe
3afl080NCTBO Mora Aa otbenesa, Ye cblyecTseHa XapakTepucTUKa Ha M3cnenoBaTefickaTa if
pabota e noctoaHHOTO o6oratagake Ha METOAUYECKUA apCeHan u HaarpaXKAaHe Ha 3HAHUATE 1
B obnacrta Ha pacTutenHata reHomuka w meTabonomuka. [lokasaTencrso 3a Tosa e u



BK/IOYBAHETO 1 B KO/MIEKTUBA NO NPOEKT KbM DoHa HayyHU u3CnegBaHua yyacTmeto # 8 4
MexAyHapoaHu Gopymun. Ybeaena cbm, ye U3rPaAEHUAT dyHaameHT we 6bae ocHOBa 3a
HOBM, owe no-3agenboyenn uscnegsanus npu E€TEPUYHO-MACNEHUTE KYNTYPYU, KOUTO Ca Bayen
réHeTU4eH pecypc 3a Bbarapus n semegenckua 6usnec s CTpaHara.

Kbm goktopaHTt Masauna leopruesa umam cnepnute 8bNpocu: 1. BCuKM ycraHOBEHM
SNPs B KoAMpaWMTe yHacTbUM Ha reHuTe Au BOAAT A0 $EHOTMNHA U3ABa, KaKTO e NOCOYEHO Ha
ctp. 30 B nuTepaTypHMAa 0630p? 2. Uma Au u Apyrv redu 8 QTL nokyca, B KoiiTo e
uaeHTUdMUMPaH KaHauaaT reda LIAATA? 3, Kvae e otrnexgana cerpervpawiara nonynauma Ha
COpT XeMyC U CMATa M BOKTOpPaHTKaTa, ye arpoeKoNOrMyHNTE YCAOBMA Ha OTrneXaaHe MoraT
A3 NOB/IAAT 3HAYUTENHO NALHTUPULMPAHETO M Ha APYTU KaHANAAT reHun, MMaLWy OTHOLWEeHNe
KbM MO-BUCOKOTO Ka4yecTBo Ha MacnoTo?

3AKN{OMEHME

AucepTaunonnuar Tpya Ha AOKTOpaHT MNasauna Meopruesa e usknoYUUTENHO LleHHO 3a
CBETOBHATa HayyHa oBWIHOCT u 3emegesncka NPAKTMKA MONEKYNAPHO-TEHETUYHO U3CNeaBaHe
Npu KyNTypHUA BUA nasaHayna. Nonyyenure PE3ynTaTh NpeacTaBnfaBaT HEOUEHUM pecypc 3a
No-HaTaTblWHK 3aabA6oueHn GyHaaMeHTaNHM U3CNeABaHWA B Ta3n Hacoka. [lucepTaunoHHuAT
TPYA OTroBapsa HaNb/IHO Ha U3UCKBAHWATA Ha 3aKoHa 3a pa3BUTME Ha aKafeMUYHUA CbCTaB B
Pbbarapua, Npasunuuka 3a Herosoto npunarade u lMpasmnHuka Ha CenckocTonaHcka
AKapiemun 3a npuaobusaHe Ha HayuHaTa 1 o6pa3osaTenHa cTenex »DOKTOP”.

Bb3 ocHoBa Ha HayuHaTa M npunoKHa 3HaYUMOCT Ha nony4eHWTe pe3ynTtati U NnpuHoOCH,
W NepcneKkTMBUTe, KOUTO Te pasKpuear 3a nposexpgaHe Ha 6bp3a U edekTUBHA cenexkuua c
MOJIEKYNHU MapKepu Ha reHoTMnose N1aBaHAyNa C NO-BUCOKO KayecTBO Ha NaBaHAYNOBOTO
macno, ybeneHo aaBam CBOATa NONOKUTENHA OUEHKa 1 cu No3BoNIABaM Aa NpenopbYam Ha
YBaxaemoro HayuHo ypu Ad NpucbAu Ha AOKTOpaHT MasamMHa [luHeBa Ffeopruesa
obpasosatenHara u Hay4Ha creneH ,[lokrop” no npogecuoHanHo HanpasneHue 4.3
Buonoruyecku Hayku, Hay4yHa cneymwanHoct ,,leneTuxa”.

HNeH Ha Hay4yHOTO Xypu:

10.09.2025 r. /npod. a T| oBcKa/


S.Nikolova
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OPINION

by Dr. Elena Georgieva Todorovska - Professor at the AgroBiolnstitute, Agricultural Academy,
Sofia, elected as a member of the scientific jury by order RD05-170/11.07.2025 of the
President of the Agricultural academy

on the dissertation for the acquisition of the educational and scientific degree "Doctor" in
the field of higher education: 4. Natural Sciences, Mathematics and Informatics, professional
field 4.3 Biological Sciences, scientific specialty "Genetics"

Author of the dissertation: Assistant Professor Pavlina Gineva Georgieva (Vasileva), doctoral
student of independent preparation in the doctoral program "Genetics" at AgroBiolnstitute -
Sofia, SAA

Topic of the dissertation: "Construction of a genetic map and identification of QTLs
controlling the accumulation of volatile compounds in lavender flowers (Lavandula
angustifolia Mill.)"

The dissertation work of the Assistant Professor Pavlina Gineva Georgieva is a scientific
work in the field of molecular genetic (genomic and metabolomic) research on one of the
important essential oil crops in Bulgaria — the cultivated lavender (Lavandula angustifolia
Mill.). The exceptional interest in this crop is dictated by the fact that Bulgaria is one of the
leading countries in the production and export of quality lavender oil on the world market.
Maintaining this position on the market requires rapid and effective selection of genotypes
with an appropriate genetic constitution, including allelic variants of important genes for
volatile compounds, determining good quality of lavender oil.

In this context, the goal of the dissertation work is extremely relevant not only in a
scientific, but also in an applied aspect - for the agricultural business in order to maintain
Bulgaria's leading position in the production of quality lavender oil. The 6 main tasks set in the
dissertation are a prerequisite for conducting in-depth fundamental research aimed at
developing a set of highly polymorphic microsatellite markers based on next-generation
sequencing (NGS) of the Bulgarian lavender variety Hemus, creating of suitable for mapping
segregating population of this variety, constructing the first genetic map based on 2 main types
of molecular markers (NGS-SSR, GEN-SSR, EST-SSR and, respectively, SRAP) and mapping QTLs
controlling the accumulation of volatile compounds in lavender flowers, and identifying QTLs
determining the relationship between linalool and linalyl acetate in the flowers of plants from
the segregating population.

The methodology includes a diverse set of methodological tools and techniques that are
the basis for the precision of the research conducted in the field of genomics and
metabolomics, the most important of which are: construction of primers for amplification of
microsatellite loci; development of protocols for conducting a correct amplification of the
selected microsatellite loci; genotyping and subsequent fragment analysis of microsatellite and
SRAP markers; PCR amplification, sequencing and sequence analysis of a gene responsible for
the ratio of linalool/linalyl acetate; GC/MS analysis of volatile compounds in extracts of flowers
of plants from a segregating population of the Hemus variety; application of specialized



software programs for statistical processing and mapping of QTLs (JoinMap v5.0, MapQTL v60),
incl. and statistical analysis of variance (ANOVA), bioinformatics analysis for determining and
comparing sequences (BLAST analysis for searching of homologous sequences in NCB
databases), etc.

The dissertation is an example of a completed work, in which the main tasks set out in
the PhD thesis program have been successfully solved and important results of a scientific and
scientifically applied nature have been obtained:

- 2 groups of molecular markers: microsatellite (NGS SSRs, GEN SSRs and EST-SSRs) and
SRAP have been analyzed and their efficiency and level of polymorphism have been
determined, which is of utmost importance for constructing of genetic map, mapping QTLs for
important agronomic traits and open possibilities for their further application in phylogenetic
studies.

- Construction of the first genetic map of lavender, based on genotyping of a segregating
population of the Hemus variety, which includes a large set of microsatellite (343) and SRAP
(32) loci, distributed in 25 linkage groups and with a total length of 2518.91 ¢M and an average
distance between loci of 6.72 cM. A high coverage was established between the genetic map in
terms of the location of the mapped loci and the nucleotide sequence of the reference genome
of Lavandula angustifolia, cultivar Munstead.

- A total of 43 QTLs associated with the accumulation of 25 volatile compounds were
identified have been identified based on the QTL analysis conducted using genotyping data and
the metabolic studies of the flowers of plants of the segregating population.

- One QTL controlling the ratio between the content of linalool and linalyl acetate was
identified among the established QTLs, which is connected with the quality of lavender oil and
it is shown that the SSR markers flanking this locus can be used to conduct marker-assisted
selection of plants with a good ratio of linalool /linalyl acetate.

- A candidate gene LiAAT4, encoding an acetyl transferase, which is related to the
indicator ratio of linalool and linalyl acetate is identified. It has been found that allelic variants
of this gene are due to nucleotide substitutions leading to changes in 2 amino acid residues in
the encoded protein.

The successful implementation of the voluminous and complex scientific task defines
doctoral student Pavlina Georgieva as a theoretically and methodologically well-prepared
young scientist who skillfully handles a wide range of methodological techniques in the field of
plant genomics and metabolomics. The research represents a complete cycle of analyses,
which are a prerequisite for achieving scientifically significant results, contributing to world
biological science in relation to the important essential oil crop for the country - lavender, and
represent a kind of foundation for the implementation of accelerated selection of genotypes
with valuable agronomic traits associated with higher quality of lavender oil.

I support the report on the contributions presented by doctoral student Pavlina
Georgieva. As original and valuable for practice and with a global contribution, | accept the:

- Construction of the first genetic map in lavender based on a segregating population of
Lavandula angustifolia L., variety Hemus with a large set of previously developed and selected



highly polymorphic microsatellite and SRAP markers and mapping of 43 QTLs for volatile
compounds in lavender flowers.

- ldentification of QTL and, accordingly, candidate gene LiAAT4 in this region in variety
Hemus, controlling the ratio of linalool and linalyl acetate, which is an important parameter for
the quality of lavender oil.

The dissertation is structured in accordance with the requirements of the Academic Staff
Development Act of the Republic of Bulgaria and the Regulations for its implementation. The
dissertation is written on 155 pages. The literature review is comprehensive, precise, with a
modern sound and is related to the problem developed by the doctoral student and includes
86 sources, 3/4 of which were published after 2015, and the results are illustrated with 13
tables and 14 figures in the main text and supported by additional tables presented in
Appendices.

| have some remarks about the dissertation work, related to the terminology used in places,
especially in the literature review (for example, "breeding" instead of "selection”, "annealing
temperature”, "fragmentary marker analysis", "phylogenetic tree construction", etc.) and the
limited discussion element, most likely due to the lack of sufficient scientific research in this
area, which does not diminish it’s value.

In connection with the dissertation, 2 publications in prestigious international journals with
quartiles Q1 and Q3, with a total impact factor of 6.46, are presented, which are indisputable
evidence of the quality of the results obtained. The total number of points from the publication
activity is 40, by which the PhD student has exceeded the required minimum number of points
(30) for awarding an educational and scientific degree "Doctor". One additional publication is
also presented, which is not related to the dissertation work, but shows her potential for
conducting analyses in other scientific-research areas of the Agrobioinstitute.

The abstract reflects the main sections and results of the dissertation work.

My personal impressions of Pavlina Georgieva date back to her enrollment as an assistant at
the Agrobioinstitute several years ago, and two years later she was enrolled as a doctoral
student in a free-form doctoral program. In a short time, she managed to integrate into the
activities of the team of the Agrobiotechnologies Department and | can note with satisfaction
that an essential characteristic of her research work is the constant enrichment of the
methodological arsenal and upgrading of her knowledge in the field of plant genomics and
metabolomics. Proof of this is her inclusion in the team under a project at the Scientific
Research Fund and her participation in 4 international forums. | am convinced that the
foundation built will be the basis for new, even more in-depth research on essential oil crops,
which are an important genetic resource for Bulgaria and the agricultural business in the
country.

I'have the following questions for PhD student Pavlina Georgieva: 1. "Do all identified
SNPs in the coding regions of genes lead to phenotypic expression, as is indicated on page 30in
the literature review? 2. Are there other genes in the QTL locus in which the candidate gene
LIAAT4 is identified? 3. Where was the segregating population of the Hemus variety grown and
does the PhD student think that the agroecological growing conditions can significantly
influence the identification of other candidate genes related to the higher quality of the oil?

CONCLUSSION



The dissertation work of PhD student Pavlina Georgieva is an extremely valuable
molecular genetic study in the cultivated lavender for both, the scientific community and the
agricultural practice. The results obtained represent an invaluable resource for further
in-depth fundamental research in this direction. The dissertation work fuilly meets the
requirements of the Law on the Development of Academic Staff in the Republic of Bulgaria, the
Regulations for its implementation and the Regulations of the Agricultural Academy for the
acquisition of the scientific and educational degree "Doctor".

Based on the scientific and applied significance of the obtained results and contributions,
and the prospects that they reveal for conducting a rapid and effective selection with
molecular markers of lavender genotypes with higher quality of lavender oil, | confidently give
my positive assessment and allow myself to recommend to the Honorable Scientific Jury to
award PhD student Pavlina Gineva Georgieva the educational and scientific degree "Doctor" in

professional field 4.3 Biological Sciences, scientific specialty "Genetics".
N N

Member of the Scientific Jury:

10.09.2025 r. /prof. Dr. Elena Todorpvsha/
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