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CTaHOBULLE
ot MNpoth. MuneHa AtaHacoBa AtaHacoBa, [.0.
Karegpa ,,AHaTOMus, XMCTOMOMNA, uuTonorua n eronorna™, My - MNneseH
BbHLLUEH uneH Ha HayyHo Xypu, onpeneneHo cbe

3anosef 4441 ot 11.12.2023 1. Ha Pektopa Ha TpY-Ctapa 3aropa

OTtHocHO: [dwucepTtaumoHeH Tpya Ha AHTOHWA AHTOHOBa [puroposa, peaoBeH
[OKTOpaHT KbM Kategpa ,,MonekynspHa 6uonorus, UMyHONOrMa U MeauLmMHCKa reHeTmka",
Tpakuiickn yHuBepcuteT, MeOuuMHCKM (hakynteT, Ha Tema: ,llpoyyBaHe Ha reHeTU4Ho-
perynaTtopH/ MexaHu3mK, BKIOYBALLM MPOMOTOPHW MOMMMOP(U3MU Ha LIUTOKMHOBY TEHW
BbPXYy MMYHHWS OTrOBOP MPWY UMYHO-MeauupaHn 60nectn” ¢ HaydeH pbkosoauTen npod. a-
p Cnacka CraHunoBa, 4.6.H., 3a npugobmsaHe Ha 06pa3oBaTenHa v HayyHa CTeneH ,,40KTop”
Mo HayyHara crieuuanHocTt ,,MonekynspHa 6uonorus” B NPOecroHaHO Hanpas/eHve 4.3,
,,DNOJIOTNYECKN HayKu"

MpeacraBeHnTe OT AOKTOpaHTKara A. [puroposa AOKYMEHTM OTroBapAT Ha 3akoHa 3a
pasBuTe Ha akageMuuHus cbctas B Penybnuka Bbarapusa (3PACPB) v lNpasuiHuka 3a
ycnosusata U pega 3a npuaobuBaHe Ha HayyHu CTENeHW W 3aemaHe Ha akafeMuyHu
[ANTBXHOCTU B Tpakuiicky yHuBepcuTeT, MeguumHeky hakyntet, Ctapa 3aropa.

MpodecroHanHo passutre

AHTOHMA AHTOHOBa [puroposa e 3aBbplumna Coguiickn yHusepcutet ,,.CB. KnumeHTt
Oxpuackn", npugobusaiikm GakanaBbpcka CTeneH MO cneuuanHocT ,MonekynspHa
6uonorna” npes 2008 r. M MarncTbpcka cTeneH no cneymanHocT ,,MegnumMHeka xummus”, npes
2010 r. Ot 2010 r. paboT Kato Guonor-cneumMannct B cekumus ,,MeanUMHCKa reHeTuka" Ha
Kategpa ,,MonekynspHa 61onorna, UMyHONOrMA U MeguuMHCKa reHetmka”, a ot 2022 r. e
acuCTeHT B cekuus ,MonekynspHa 6uonorna” KbM cbliata karegpa. Bnagee nucMeHo u
rOBOPMMO  aHIJIMIACKN  e3MK, paboT CbC CbBPEMEHHUTE COMPTYEPHW MPOAYKTM 3a
cTaTucTMyecka ob6paboTka Ha AaHHU U HayuHW Ny6auKaumn.

Cbc 3anoBeq Ne 769 / 04.04.2017 r. Ha Pektopa Ha TpY e 3auMcfieHa Karo peaoBeH
[OKTOpaHT B Kategpa ,,MornekynspHa 61onorns, UMyHONOrMs n MeguumHCKa reHetuka", 3a
npugobusaHe Ha obpasoBartesiHa W HayyHa cTeneH ,A0KTop”. OTyMc/ieHa e C npaBo Ha
3awura ¢ 3anoseg N° 1019/ 10.05.2021 r. v npotokon N94/27.04.2021 r. oT ®C Ha M.



AKTYanHOCT Ha AWCEPTaLMOHHUSA TPYA

AvcepTaumMoHHMAT  TpyLa m3cnega  (YHKUMOHAIHMA  e(eKT Ha  eAUHWYHM
HYKNeOTUAHN MONMMOPMU3MN B TeHWTe Ha pfasa uutokmHa (TGRS w IL18) u TexHute
PELLenTopn BbPXY CEPYMHUTE HMBA Ha U3CNefBaHUTE LIMTOKMHW, KaKTO U TAXHATa acouuauus
KbM TEHeTuyHata npeapasnosiodXeHoCT MNpPM  MHOXEeCTBEHA CKIepo3a W KOJIOpeKTasieH
KapuuHoMm. llocTaBeHuTe Lenu W 334a4n OTroBapsaT Ha HeobxoAuMocTTa OT 6uomMapkepn 3a
MPOrHO3MpaHe Ha Ha4yanoTo W Pa3BUTUETO Ha Te3n 3ab0NsBaHUsA, KakTo 1 NOBNUABAHETO VM
OT NPU/IaraHoTO JIeYeHme.

CTpYKTypa Ha AMCepTaLMOHHNA TPYA

AvcepTaumMoHHMAT TpyL e HanucaH Ha 173 craHgapTHW cTpaHuum n e 6oraro
oHarnegeH ¢ 30 Tabnuum wn 19 durypu. Bubnuorpadcekata cnpaBka Bkaousa 331
NATEPATYPHU WM3TOYHULM Ha aHINMIACKL e3WK, MO-roNsMa 4YacT OT KOMTO OT nocnegnute 10
rOAMHMN.

JInTepaTypHMAT 0630p € HanuMcaH KOMMETEHTHO W 3aabn6ouyeHo.  [pasu
Brieyat/ieHe LWMPOKOTO MO/M3BaHe W No3HaBaHe Ha CBETOBHATa smMtepatypa no npo6nema.
HanpaBeH € nperneg Ha W3BECTHUTE [aHHW 3a CUHTE3a U e(EeKTUTE Ha LWUTOKUHWTE K
TEXHUTE PEeLIenTopy, y4acTMeTO WM B CUTHANHMTE MbTULIA, CTOSWM B OCHOBaTa Ha
MeaMauysTa Ha WMMYHHWS OTFOBOP B HOpMa M matoniorvs. [pefcTaBeHM ca MO3HATUATE
€AHOHYKNEOTUAHN BapuaLyn Ha reHuTe B NPOMOTOPA U Bpb3Kata Ha Te3u NoavMophu3Mm ¢
VMYHOMEAUMPAHNTE NaToornu.

B cobctBeHUTE npoyyBaHWA ca MOCOYEHW LUenTa, 3ajauvte, mMarepuanvte u
MeToAuTe Ha uscnengaHe. Llenta e ACHO M TOYHO (hopMyniMpaHa - Aa ce YyCTaHOBU eqieKTbT
Ha onpeaeneHn NPoMoOTOpHM nonumopduamn B TGFB1, HerosuaTt peuentop TGFBR2 u IL-18
BbPXY CEPYMHUTE LWUTOKMHOBU KOHLIEHTPAUUU W TEeHETUYHOTO MpefpasnofioXXeHne KbM
MMyHOMeMMpaHn 3a60nsaBaHNsA. 3a HEMHOTO MocTUraHe ca HabenasaHn 5 3agaun.

3cnegBaHn ca gBe rpynM nNauMeHTW, C MNPUCTLNHO-PEMUTEHTHA MHOXECTBEHA
ckneposa (MPMC) mn ¢ konopekrtaneH kapumHom (KPK). O6ektnte Ha u3cnefBaHeTo ca
noabpaHy Mo CTPOro yCTaHOBEHW KPUTEPUM Ha BKIKOUBaHe M M3KIOUBaHe. [emorpadckuTe
N KIMHWYHUTE XapaKTEPUCTMKM Ha NauMeHTUTe ca NpeAcTaBeHn B Tabnnum.

3a nocturaHe uenuMTe Ha paspaboTkata ca MNPUIOXKEHN CbBPEMEHHU MeToau -
nofmmepasHa BEPWKHA peakums ¢ Hail-akTyanHuTe My pasHoBugHoctu: PCR ¢ nocneggauia
pecTpvKTasHa peakuus no Ab/DKMHatTa Ha nonumopdguama (RFLP); npaiimep-BbBefeH
pectpukumoHeH aHanmM3  (PIRA-PCR-primer-introduced restriction analysis); anen
cneynguueH PCR wmnm PCR, wm3nonsealy MyTauMOHHa Ccuctema, pednektnpawia Bbpxy
amnnngpukaumata (amplification refractory mutation system - ARMS-PCR). 3a unscneggaHe
Ha CEepyMHWTE HMBA Ha UWUTOKMHUTE ca W3MNO3BaHU THPrOBCKM KWUTOBe, 6asvpaHu Ha
npuHuuna Ha ELISA. MNpunoxeHn ca noaxofawiy CTaTUCTUYECKU aHasv3n 3a YCTaHOBSABaHe
Ha CTATUCTMYECKM 3HAYMMU Pa3/IMKU 1 3aBUCUMOCTMW.



[JvcepTaumoHHUAT TPYA, € U3rPajeH BbpPXy OOLWMPEH eKcnepuMeHTasieH Marepuan u
CbAbpXa opurMHasHu pesynratn. VnwoctpyvpaH e 6orato ¢ 19 rpagwkn un 22 1abnuup.
3cnepBaHn ca HAKOW eQHOHYKNeoTUAHW nonumopduama B reHute TGFB1 n TGFBR2; IL18
npy nauveHtn ¢ NPMC un KPK, reHoTunHata v anefHara MM 4ecTtoTa, BAUAHWETO UM BBbPXY
HMBaTa Ha LWTOKMHWTE B Cepyma, acoumaumsaTa ¥M C HavyasloTo 1 cTaams Ha 3ab0/1aBaHerTo,
KaKTO 1 C OTTOBOPa KbM NPU/IAraHoTo fieYeHue.

B [uckycuata npogb/ikaBa TEOPETUYHOTO 0606LeHme 3anoyHaTto B 0630pa, Kato ce
CpaBHSABAT M aHaIM3MparT NoJlyYeHuTe pesynTtat ¢ Te3n, ornmcaHn B CBETOBHUTE 6a3n JaHHW.
B 3aknoueHve ca opmynupaHu 7 u3Boda: 3a MpPbB MbT € YCTaHOBEHA Bpb3Ka MeXay
onpepeneH reHotun 3a TGF-p 1 eduH OT peuentopuTe My C nNpegpasnonoxeHne koM MNMPMC,
KOATO 3aBucv OT nofa (ycTaHOBEHa € camMo Mpu MbXe). Hakou oT u3cnefsaHuTe
creumpuyHn eaMHUYHN NONMMOPMM3MM MMAT 3HaYeHVe 3a HauyanoTo Ha 3abonsaBaHeTo,
KakTo M 33 OTroBopa KbM MPUIOXEHOTO sieyeHWe. [loKazaHu ca 3HauYMMu paskv B
CepyMHOTO HMBO Ha TGF-|31 u IL-18 npwu nauuneHtn ¢ NMPMC B 3aBUCMMOCT OT TEXHUSA MO W
Tepanua, KOUTO Ouxa MO Ja Ce W3MNON3Bar Kato 6Guomapkepy 3a MNO-MpeunsHu
TepaneBTUYHW cTpaTernn. [lokasaHa e Bpb3kara Ha onpegesieHn reHotunose 3a TGFBR2 ¢
HamasneH puck ot KPK.

dopmynupaHu ca 4 NPUHOCKM C OPUTMHANEH XxapakTep W 2 C MOTBbPAUTENEH
XapaKTep, KOUTO a3 Hamb/IHO NpremaM.

OpurnHaneH NpUHOC Ha AucepTauMOHHUA TPYA ca A0Ka3aHuTe NoJoBO-CnelnpnyHNn
pasnnkM OTHOCHO elekTa Ha u3cnedsaHuTe noanmopusmu npu naumeHtn ¢ NMPMC n KPK.
YCTaHOBEH € CUHeprnyeH eekT Ha ABa OT uscneasaHute anenu 3a TGFB1 mn TGFBR2, kouto
ca NPOTEKTMBHW NO OTHOWEHWe Ha pasBuTMeTo Ha [PMC npu MbXe. YcrtaHOBeHa e
3HauMmara pond Ha kombuHaumsaTa ot TGFB1 -509C/C reHotun u TGFBR2 -875G/A + TGFBR2
-875A/A reHoTUN, KaTo PUCKOBU (hakTopun 3a nposiea Ha NMPMC nog 30 roguiuHa Bb3pacT npu
YXEHW. YCTaHOBEHa e MPOTEeKTMBHA PO Ha XeTepo3UroTHOTO HocuTenctso no TGFBR2 -
875GA nonumopdramMa B npeapasnonoXxeHoctta kbM KPK npu Mmbxe.

MoTBbpAEHM ca gaHHUTE 3a yyacTueTo Ha TGF-(31 u IL-18 B MMyHOMATOreHeTU4HUTE
mMexaHusmMn Ha [PMC un noBivsABaHETO MM OT MpoBexpaaHara Tepanusa. [lOTBLpAEH e
(PYHKUMOHANHMAT eeKkT Ha u3cnefsaHUTe NOAMMOPMU3MKU B NMPOMOTOPHMTE 061acTn Ha
TGFB1 u IL18 reHure.

ABTopedepar v Ny6nkaummn, CBbp3aHn ¢ Temata Ha AUcepTaunoHHUS TPy

ABTOpedepatbT KbM AMCEPTALMOHHUA TPYA OTpasssa NpPaBWU/IHO CTPyKTypata My u
CbAbpXKa Hai-BaXHWTe pe3yntati U U3BOAWM OT Mpoy4yBaHeTo. BbB Bpb3ka C TeMara Ha
AvcepTaumroHHNA Tpya AHTOHMS AHTOHOBa [puropoBa npefctass 3 HayyHW ny6ankaumu,
peepmpaHn 1 UHAEKCMPaHU B CBETOBHU 6a3n JaHHW C UMMNaKT-(akTop, KakTo v 3 yyactus B
Hay4Hu Qopymun B bbarapuda. EgHa oT nybnvkauuute uma ABe 0T6efif3aHn LMTUpaHus.
AHTOHMA [puropoBa MMa y4yactme M B 3 MPOEKTa, KOUTO Ca CBbP3aHM C TemartmkKara Ha
AycepTaumoHHns 1 Tpya.

KpuTnkM 1 BBbIpocK



MpeanoXxeHUsT M/ 3a CTAaHOBULLE AMCEPTALIMOHEH TPy ce 6a3vpa Ha cucTeMaTyHa
pa6oTa Mo CbOMpaHe M aHa/IM3 Ha AaHHW 1 MO3HaBaHe W ONWT MpU paboTa ¢ MOMEKY/SPHO
6MOMOrMYHN MeToAW. 3abeneXxkKnTe KOMTO e CU MO3BONS, KacasT HeoGX0AMMOCTTa OT OLle
MasiKo YCUnMsi Npu OQOPM/IEHVMETO HA TpyAa B CTUMCTUYHO U TPaMaTMyHO OTHOLLEHUE,
BK/THOUMTENHO U MNPV NPEBOAA Ha HAKOWM HayuyHU TEPMUHM Ha 6bArapckn esvk, Ay6nmpaHe Ha
CbKpalleHnst 1 mp. JuTepaTypHUsT 0630p 61 6GUN MO NleceH 3a Bb3NPUEMaHe, ako ce
0606LUAT NOAPOBHOCTM NPK ONIUCAHMATA HA KACKA[HWUTE CUTHAMHM MbTULIA. TOBA B HUKAKbLB
CMyyaii He HamansBa HayyHaTa CTOMHOCT M MPWHOC HA TO3KM MHOTO ChAbpXKaTeneH
ANCEPTALMOHEH TPYA.

3aKnyeHmne

B 3akntoyeHune, cuMtam, ye AUCepTaLMoHHUAT TpyA Ha AHTOHUA AHTOHOBA [puroposa
3a npugobmueaHe Ha obpasoBaTe/siHa M HayyHa CTeneH ,,JOKTOp™ MO akTyasiHOCT, 06emM Ha
MpoyyBaHeTo, METOL0/0MMA, U3BOLW, KOHKPETHW HAyYHU W MPUIOXKHM NPUHOCU OTroBaps
Hanb/IHO Ha KpuTepumte Ha 3aKOoHa 3a pasBMTME Ha akafeMuyHus cbCTas B P Buarapusa m
MpaBUIHMKa 3a ycnosuATa M peda 3a npuaobreaHe Ha HayyHW CTeneHu W 3aemMaHe Ha
aKkafeMUyHN OTbXHOCTY B Tpaknickn yHuBepceutet - Ctapa 3aropa.

BbB Bpb3ka C BCUYKO TOPEU3/IOKEHO JaBaM CBOATA [MOMIOXKUTE/IHA OUEHKA U
npenopbysam Ha u/fieHoBeTe Ha HayyHOTO >Xypu Oa NpUcbAAT Ha AHTOHUS AHTOHOBA
lpuropoa ob6pasoBaTesiHata W HayyHa CTeneH ,JOKTOP™ MO HayyHata cnewmanHocT
»~MonekynspHa 6rnonorus".

11.03.2024 .

Mpot. MuneHa AtaHacosa, A.6.
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By prof. Milena Atanasova Atanasova, PhD
Department of Anatomy, Hystology, Cytology, and Biology, MU - Pleven
External member of the Scientific Jury,

appointed by Order 4441 ot 11.12.2023 r. of the Rector of Trakia University -
Stara Zagora

Regarding: Dissertation of Antonia Antonova Grigorova, full-time PhD student at the
Department of ,,Molecular biology, Immunology and Medical genetics”, Trakia University,
Faculty of Medicine, on the topic: ,,Study of genetic regulatory mechanisms involving
promoter polymorphisms of cytokine genes on the immune response in immune-mediated
diseases" with scientific supervisor prof. Spaska Stanilova, PhD, MSc, for attaining the
educational and scientific degree of Doctor in the scientific specialty of Molecular Biology
the professional field of Biological Sciences.

The documents submitted by the PhD students comply with the Law for the Development of
Academic Staff in the Republic of Bulgaria and the Regulations for the Conditions and
Procedure for Acquisition of Scientific Degrees and Occupation of Academic Positions at
Trakia University, Faculty of Medicine, Stara Zagora.

Professional Development

A. Grigorova graduated from Sofia University "St. Kliment Ohridski", obtaining a Bachelor's
degree in Molecular Biology in 2008 and a Master's degree in Medicinal Chemistry in 2010.
Since 2010 she has been working as a biologist in the Medical Genetics Section of the
Department of Molecular Biology, Immunology and Medical Genetics, and since 2022 she
becomes an assistant- professor in the Molecular Biology Section of the same Department.
She is fluent in written and spoken English, works with modern statistical data analysis
software and scientific publications.

By Order No. 769 / 04.04.2017 of the Rector of Trakia University she was enrolled as a full-
time PhD student in the Department of Molecular Biology, Immunology and Medical
Genetics, for the acquisition of the educational and scientific degree Doctor. She was
dismissed with the right to defend by order No. 1019 / 10.05.2021 and protocol No.
4/27.04.2021 of the Faculty of Medicine Council.



Relevance of the thesis

This dissertation investigates the functional effects of single nucleotide polymorphisms in
the genes of two cytokines (TGFp and IL18) and their receptors on the serum levels of the
studied cytokines, as well as their association with genetic susceptibility in multiple sclerosis
and colorectal cancer (CRC). The aims and objectives meet the need of biomarkers for
prediction the onset and progression of these diseases, as well as their impact on the applied
treatment.

Structure of the dissertation

The dissertation is written in 173 standard pages and is richly illustrated with 30 tables and
19 figures. The bibliography includes 331 references in English language, most of them from
the last 10 years.

The literature review is competently and thoroughly written. The extensive use and
knowledge of the world literature on the issue is impressive. A review is made of the known
data on the synthesis and effects of cytokines and their receptors, their involvement in the
signalling pathways underlying the mediation of the immune response in health and disese.
The known single nucleotide variations of promoter genes and the relationship of these
polymorphisms to immune-mediated pathologies are presented.

In the own studies, the aim, objectives, materials and methods of research are specified.
The aim is clearly and precisely stated - to determine the effect of certain promoter
polymorphisms in TGFBL1, its receptor TGFBR2 and IL-18 on serum cytokine concentrations
and genetic predisposition to immune-mediated diseases. To achieve it, 5 objectives were
formulated.

Two groups of patients were studied, those with relapsing-remitting multiple sclerosis
(RRMS) and those with CRC. The study subjects were selected according to strict inclusion
and exclusion criteria. The demographic and clinical characteristics of the patients are
presented in tables.

To achieve the objectives of the study, modern methods were applied: polymerase chain
reaction with its most recent variants: PCR followed by restriction fragment length
polymorphism (RFLP); primer-introduced restriction analysis (PIRA-PCR); allele-specific PCR
or PCR using amplification refractory mutation system (ARMS-PCR). Commercial ELISA-
based kits have been used to examine serum cytokine levels. Appropriate statistical analyses
were applied to detect statistically significant differences and correlations.

The dissertation is built on extensive experimental material and contains original results. It is
richly illustrated with 19 graphs and 22 tables. Some single nucleotide polymorphisms in the
TGFB1 and TGFBR2; IL18 genes in patients with RRMS and CRC, their genotypic and allelic
frequencies, their influence on serum cytokine levels, their association with disease onset
and stage, as well as with the response to the treatment administered are investigated.



The Discussion continues the theoretical synthesis started in the review by comparing and
analysing the results obtained with those described in the world databases, and at the end 7
conclusions are drawn: For the first time, an association between a specific genotype for
TGF-p and one of its receptors with predisposition to RRMS has been found to be sex-
dependent (it was found only in men). Some of the specific single polymorphisms
investigated have relevance for disease onset as well as response to treatment. Significant
differences in serum TGF-pi and IL-18 levels have been shown in patients with RRMS
depending on their sex and therapy, which could be used as biomarkers for more precise
therapeutic strategies. The association of certain genotypes for TGFBR2 with reduced risk of
CRC has been demonstrated.

The contributions are divided into 4 original and 2 confirmatory contributions, which [ fully
accept.

The original contribution of this dissertation is the demonstrated sex-specific differences in
the functional effect of the studied polymorphisms in patients with RRMS and CRC. The
synergistic effect of two of the studied alleles for TGFB1 and TGFBR2 was found to be
protective with respect to the development of RRMS in males. The significant role of the
combination of TGFB1 -509C/C genotype and TGFBR2 -875G/A + TGFBR2 -875A/A genotype
as risk factors for the occurrence of RRMS under the age of 30 years in women was found. A
protective role of heterozygous TGFBR2 -875GA polymorphism carriage in the susceptibility
to CRC in men was found.

The data on the involvement of TGF-(31 and IL-18 in the immunopathogenetic mechanisms
of CRC and their influence on ongoing therapy were confirmed. The functional effect of the
studied polymorphisms in the promoter regions of TGFB1 and IL18 genes was confirmed.

Abstract and publications related to the dissertation topic

The abstract to the dissertation reflects its structure correctly and contains the most
important results and conclusions of the study. In relation to the topic of the dissertation A.
Grigorova presents 3 scientific publications, refereed and indexed in world databases with
impact factor, as well as 3 participations in scientific forums in Bulgaria. One of the
publications has two citations. A. Grigorova has also participated in 3 projects, which are
related to the topic of her thesis.

Criticism and questions

The dissertation is based on systematic work in data collection and analysis and knowledge
and experience in working with molecular biological methods. There are some remarks
concerning the need for some more effort in the layout of the work in terms of style and
grammar, including the translation of some scientific terms into English, duplication of
abbreviations, etc. The literature review would be easier to comprehend if the details in the



descriptions of cascade signalling pathways were summarized. This in no way diminishes the
scientific value and contribution of this very informative dissertation.

Conclusion

In conclusion, | believe that the dissertation of Antonia Antonova Grigorova for the PhD
degree in terms of relevance, scope of the study, methodology, conclusions, specific
scientific and applied contributions fully meets the criteria of the Law for the Development
of Academic Staff in the Republic of Bulgaria and the Regulations for the Conditions and
Procedure for the Acquisition of Scientific Degrees and Academic Positions at Trakia
University - Stara Zagora.

Regarding all of the above, | give my positive evaluation and recommend the members of
the Scientific Jury to award to Antonia Antonova Grigorova the educational and scientific
degree Doctor in the scientific specialty Molecular Biology.

11.03.2024 .

Prof. Milena Atanasova, PhD.



