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KaTegpa no mMeguuuMHcKa 6Guonorusi, MeguUMHCKN quakynTeT, MeanLVHCKN

yHuBepcuTeT - Nnosgue
BbHLLUEH 4leH Ha Hay4yHO >Xypu cbc 3anoseq Nel144/11.12.2023 T.

OnpepeneHa 3a N3roTBAHE Ha peueHs3nd ¢ NpoTokon ot 15.12.2023 .

BrorpadmnyHmn gaHHU

AHTOHUA 'puropoBa e pofeHa npe3 1986 r. B rp. Codwmsa. MNpe3 2008 r. ce guniomupa
KaTto 6akanasbp Mo MmonekynapHa éuonorua B CY ,CB. KnumeHT Oxpugckn"”. 1Be roaviHm
Nno-kbcHO (2010 r.) NpugobmBa KBanUUKaLMUA MarmMcTbp MO MeAULMHCKA XUMUS B

Xnmundyeckna dakyntetr Ha CY ,CB. Kn. Oxpuacku”. Tpe3 centemBpn 2010 r. 3aema



ONBbXXHOCTTa 6uonor-cneynannct KbM cekuuss ,MeanunHCKa reHeTuka", TpaKUCKN
yHuBepcutet/TpY/ - Crapa 3aropa, a ot 2022 r. e aCUCTEHT KbM cekuunsa ,MonekynspHa
6uonorna" kem TpY - Ctapa 3aropa. [lJOKTOpaHT e KbM KaTegpa ,MonekynapHa 6uonorus,
MMYHONOIMA M MeAuuMHCKa reHetuka" kbm TpY- Crapa 3aropa ot 2017 r. Bnapgee

AHTNACKN e3UK.

AKTYa/ITHOCT Ha TemMaTukaTta
TemaTa Ha pguceptayuMoHHUA Tpya 3a TMPOMOTOPHWUTE MOANMOPOU3IMKM B
LNTOKUHOBUTE FEHU, TEXHUTE peLenTopu U Bpb3KaTa UM C NMpeapasrnono>KeHNeTo KbM U
Xo4a Ha UMyHO-MegumpaHuy 601ecTn Nnpu YOBeK, € aKTyasHa, HO He Hamnb/IHO Mpoy4eHa.
AuncepTaLmMoOHHUAT TPYA e HanrcaH Ha 174 cTpaHnun 1 e CTPYKTYpUpaH B clegHunTe
pasgenn: BbBefeHUE, TnTepaTypeH 0630p, Len v 3agadym, matepuanv n MeToan, pesynraru,
o6CcbXKAaHe, 3aK/lyeHne, U3Bogu, NpuMHocu. bBubnuorpadusaTta cbavprka 331 3arnaBug,

no-ronamMarta 4act OT KOMUTO ca OT rnocnegHnTe HAKOJ/IKO rognHn.

3no>keHMeTo Ha npo6nema rnokasBa KOMMeTeHTHaTa TeopeTu4yHa MoAroToBKa Ha
aBTopa. /InTepaTypHUAT 0630p MnpocneasBa BUAOBETE MMYHEH OTroBOpP, LUMUTOKUHUTE U
TeXHUTEe PeuenTopu, KakKTo MoIMMOPMU3MNTE U TAXHOTO OTHOLLEHME KbM pa3BUTUETO Ha
3abonsiBaHUsA, CBbP3aHW C iMrncaTta Ha MMyHoperynaums. MniaBHO e oCbLLLEeCTBEH MPexoabT
MeXXay OTAeNHUTE MOMEHTU, BKIOYEHW B NUTepaTypHUsA 0630p, KOeTo AornpuHacsa 3a

NeCHOTO Bb3rNnpmemMmaHe Ha TeEKCTa.

OuepTaHW ca NPOTUBOPEYNBUTE MOMEHTU M HeAOCTATbUYHO MPOy4YeHUTe acnekTw,

KoeTo obycnaBs nocraBeHaTa Len Ha AUCEPTALMOHHUA TPyA.

LlenTta e AAcHa, a MMeHHO MnpoyyBaHe edeKTa Ha MPOMOTOPHU MoAumMopOuUsMu B
TGFB1, HeroBuAaT peuenTtop TGFBR2 n IL-18 BbpXy CEpPYMHUTE LUTOKUHOBU KOHLUEHTpaLumn

N TEHETUYHOTO NpegpasnosiookeHne KoM MMYHO-MeaunnpaHu 3abo0nsiBaHuUS.

3agaunTe Ha ANCEPTaALMOHHUSA TPyd ca KOHKPEeTHO geddMHMpPaHN N AOCTaTbYHU

(neT H abpoit) 3a peann3nMpaHeTO Ha NocTaBeHaTa Ler.



PaspgensTt ,Matepmanm wn mMeToamn“ npeAacTaBs CbOTBETHO ABEeTe MpPOy4vYBaHMU
HO30M10TUN: MNaUMeHTU C MNPUCTBLMHO-PEMUTEHTHA MHOXXeCcTBeHa cknepos3a (N=183) wu
naymMeHTn ¢ KonopekTaneH KapumHoMm (N=184), KOHTponHaTa rpyna oT KJAVMHUYHO 34paBu
po6posonun (N=307), 6UONOTMYHNTE MaTepuanu u peareHTU. M13non3BaHu ca yTBbPLEHU
N MHOPMATUBHU MONEKYNTHU-BUNONOTUYHU N MMYHONOTUYHU MeToan. CTaTUCTUYECKNTE
MeTogM 3a obpaboTKa M aHanM3 Ha AaHHWUTe ca AocTaTbyHM UM MOLPOGHO onucaHwu.
KOpeKTHO e Moco4YeHO CbAEWCTBUETO OT APYrM KoOneru u 3BeHa nNpu nogb6opa u
XapaKTepusnMpaHeTo Ha MauueHTUTe, KaKTO M Mofy4yaBaHeETO Ha yacT OT 6UONornyHms

martepuan.

PasgensT ,,Pe3syntatm” e npeacTtaBeH siICHO M y6eAuUTeNHO, a 3a oHarneasiBaHeTo ca
nsnonssaHn 30 Tabnmunm n 19 durypmn. Kato npunoxkHa 3Ha4MMOCT Ha gucepraymara 6mx

oTnnymna HAKOJIKO pes3ynrtarta.:

1 [lokasaTencrtBaTa, KOUTO Ce MpeaocTaBsAT 3a acoyumauusa Ha -875G/A B TGFBR2
reHa (rs3087465) SNP c reHeTuuyHaTa npegucnosvuma koM KPK n pasnnyHunTte ctagum Ha

pasBuUTUE;

2. 3a NbpBM NbT ce AoKnagBa 3a Bpb3kKa Mexxay reHotuna TGFB1 -509C/T, KakKTo U
TGFBR2 -875G/A KbM reHeTu4yHaTta npegucnosvumsa Kom MPMC. MbykeTe HoCUTenu Ha
noHe egnH TGFB1 -509T anen uvmMmar Mo-HUCbK FeHeTUYEeH PUCK OT pas3Butme Ha MNMPMC,

KONTO € AOMNBAHUTE/IHO HaMa/leH, KOrato reHoTunsT CblWeCTBYyBa CbBMECTHO C TGFBR2 -

875A anena.

O6CcbXKAaHeTo e c6UTO M aHaNM3npaHo cnopeq MonyyeHUTe pesyntatu. HanpaseHw

ca 7 n3soga.

MN3BeneHn ca obwo 6 npuHoca - 4 Cc opurnHaneH xapakrtep n 2 ¢ NOTBbLPAUTENEH

xapakTtep. Bux akueHTMpana BbpXy NMPMHOCUTE C OPUTUHANEH XapaKTep:
1 [lokasaHun ca nosioBo-cneyuPmnyHmn pasnnkn BbB PYHKLMOHANHUSA edpeKT Ha
nscneasaHuTe nonumopdunamum npu nauneHTn c NPMC n KPK.

2. YCTaHOBEH € CUMHEPTUYHMAT edeKT Ha anenn -509T B TGFB1 n -875A B TGFBR2,



KOMTO ca NMPOTEKTUBHM MO OTHOLWEeHWe Ha pa3BuTneTo Ha NPMC npu mMbxke.

3. YcTaHOBeHa e 3Ha4Yumarta pons Ha KombuHaums ot TGFB1 -509C/C reHoTUn U
TGFBR2 -875G/A + TGFBR2 -875A/A reHOTUN KaTo PUCKOBU (haKToOpU 3a paHHO
Hayano Ha NPMC, nog 30- rogMiHa Bb3PacT MNpu XKeHW.

4, YcTaHoBeHa e MNPOTEKTUBHATA PoOAs Ha XeTepPO3UroTHOTO HOCUTENCTBO IO

TGFBR2 -875GA nonnmopdursma B npegpasnosio>xxeHoctra kKbM KPK npu Mmbike.

My6nukaumnm

AHTOHMA [puroposa e npeacrtaBuia TPM MBAHOTEKCTOBU MNybiMKaumm, KOUTO ca
CBbp3aHu Cc paspaboTBaHeTO Ha gmcepTayMoHHUA Tpya. [JoKTopaHTKaTa e NbpBu aBTop B
egHa oT Tax. CnucaHuaTa ca pedepupadHn n ca B Q2 u Q3. MNpeactaBeHU ca TpU yvacTus B
HayyHun dopymn. [aHHUTe OT peanns3mpaHoOTO TrpoyyBaHe ca HamMepuin OT3BYK B
MeXxAyHapogHaTta OOWHOCT, Karto ca 3ab6efnsdsaHn 9 UUTUPaHUA Ha TMOCOYEHUTEe

nyénmkauuu.
KprTunyHun 3abenexxkm

Bcuukm 3abenexkku, npeano>XeHm no BpemMe Ha npoBeAaeHaTta BbTpeELUHa 3alnTa, Ca B3eTU

noj, BHUMaHue.
ABTOpedepaTt

ABTOpedepaTbT NMpeacTasBnisaBa 0606LLeEHNE HA AUCePTALNOHHMSA Tpya. OHarneaeH e gobpe

CTa6!'II/ILI|I/I n rpac*)lem. OTpa3;|Ba OCHOBHWNTE pe3ynTtaTtn noctmurHatn B gnceprtaumnAaTa.



3aKntoyeHne

AuvcepTaynMoHHNAT Tpya Ha Tema: ,[llpoyyBaHe Ha reHEeTUYHO-pPerynaTopHU
MexXaHU3MM, BKIKOYBAaLLM MPOMOTOPHU MOMMMOP(PU3IMUN HA LUTOKUHOBU FEHUN BbPXY
UMYHHUA OTroBop npu uMyHo-meamunpaHum 6onecTtm” ¢ aBTop AHTOaHeTa AHTOHOBa
FpuropoBa c Hay4dyeH pbkoBoauTen npod. Cnacka CtaHWNOBa, AMH € aKTyanHa HaydHa
pa3paboTKa C NpunoXKHa 3Ha4YMMOoCT. [ncepTauMoHHUAT TPy MNoKa3ssa, Ye JOKTOpaHTKarta
nputexkasa 3a4bN604eHN TEOPETUYHUN 3HAHUA, NNaHyBa W MpPoBeXXaa eKcrnepuMeHTanHa

paboTa, o6o6LlaBa U aHanM3npa Hay4vyHa UHdopmaums.

Cuutam, ye gucepTauuaTa oTroBapsa Ha M3NCKBaHUATa Ha 3akoHa 3a pasBuUTUE Ha
akKafgeMnyHusa cbCcTaB B Penybnnka Bbarapmsa m MNpaBunHuKa Ha TPakKMNCKN yHUBEPCUTET
- Crapa 3aropa. JaBam MosioXKUTesIHA OLLeHKa W npegnaramMm Ha NMoYMTAaeMOTO Hay4yHO
XXypU ga npucban obpasoBaTenHa M Hay4dHa cTeneH ,, JJOKTop" Ha AHTOHUS AHTOHOBA

puropoBa B AOKTOPCKA Mporpama rno MonekynspHa éuonorus.

09.02.2024 r.

p. Nnosave Jou. Mapuns KasakoBa, a6
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dissertation work for obtaining an educational and scientific degree "Philosophy doctor” on
the topic: "Study of genetic-regulatory mechanisms involving promoter
polymorphisms of cytokine genes on the immune response in immune-mediated

diseases."

Author: Antonia Antonova Grigorova
Doctoral program: Molecular Biology

Scientific Supervisor: Prof. Spaska Stanilova, PhD, DSc

Written by: Assoc. Prof. Maria Kazakova, PhD
Institution: Department of Medical Biology, Faculty of Medicine, Medical
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By decision of the Chairman of the Scientific Jury (protocol Nel1/15.12.2023) and by order
of the Rector of Trakia University - Stara Zagora (Nel144/11.12.2023) | have been

appointed to prepare review on the dissertation work.

Briefbiographical data

Antonia Grigorova was born in 1986 in Sofia city. In 2008, she graduated with a
bachelor's degree in molecular biology from Sofia University ,jSt. Kliment Ohridski”. Two
years later (2010) she obtained a master's degree in medical chemistry at the Faculty of
Chemistry of the Sofia University ,J. Kliment OhridskP'. In September 2010, she held the
position of specialist biologist at the "Medical Genetics" section, Trakia University - Stara
Zagora, and from 2022 she was an assistant-professor at the "Molecular Biology" section at
the Trakia University - Stara Zagora. She has been a PhD student at the Department of
"Molecular Biology, Immunology and Medical Genetics" at Trakia University - Stara Zagora

since 2017. She is fluent in English.



Actuality of the topic

The topic of dissertation work focused on promoter polymorphisms in cytokine
genes, their receptors, and their relationship to the predisposition to and course of human
immune-associated diseases is current and dissertable.

General characteristics of the dissertation work

The dissertation is written on 174 pages and is structured in the following sections:
introduction, literature review, aim and objectives, materials and methods, results,
discussion, conclusions, contributions. List of publications related to the dissertation work
contains 331 titles, most of which are from the last few years.

The statement of the problem shows the competent theoretical preparation of the
author. The literature review tracks the types of immune response, cytokines and their
receptors, as well as polymorphisms and their relation to the development of diseases
associated with the lack of immunoregulation. The transition between the individual
moments included in the literary review is smooth, which contributes to the easy
perception of the text. Controversial moments and understudied aspects are outlined,
which determines the set goal of the dissertation work.

The aim is defined well: to investigate the association of selected cytokine gene
polymorphisms in TGFB1, its receptor TGFBR2 and IL-18 on serum cytokine concentrations
and genetic predisposition to immune-mediated diseases. The formulated tasks are

precisely formulated and sufficient for the implementation of the defined purpose.

The section of Material and methods is clearly written. It presents the two studied
nosologies, respectively: patients with relapsing-remitting multiple sclerosis (RRMS)
(n=183) and patients with colorectal carcinoma (CRC) [n=184], the control group of
clinically healthy volunteers (n=307), the biological materials and reagents. Validated and
informative molecular-biological and immunological methods were used. Statistical
methods for data processing and analysis are sufficient and described in detail. The
assistance of other colleagues and clinics in the selection and characterization of the

patients, as well as the obtaining of part of the biological material, is correctly indicated.



The section on Results is comprehensively presented. It is presented clearly and
convincingly, and 30 tables and 19 figures are used for visualization. As an applied

significance of the dissertation, | would distinguish several results:

1 It is determined an association of-875G/A in the TGFBR2 gene (rs3087465) SNP

with the genetic predisposition to CRC and the different stages of development.

2. For the first time, an association between the genotype TGFB1 -509T as well as
TGFBR2 -875G/A to the genetic predisposition to RRMS is reported. Male carriers of at
least one TGFB1 -509T allele have a lower genetic risk of developing PMS, which is further

reduced when the genotype coexists with the TGFBR2 -875A allele.

The discussion is summarized and analyzed according to the results obtained.
Seven conclusions were formulated. A total of 6 contributions were presented - 4 of an
original nature and 2 of a confirmatory nature. | would emphasize contributions of an

original ones:

1. Sex-specific differences in the functional effect of the investigated polymorphisms

in patients with RRMS and CRC were found.

2. The synergistic effect of alleles -509T in TGFB1 and -875A in TGFBR2 was

established, which are protective regarding the development of RRMS in men.

3. The significant role of a combination of TGFB1 -509C/C genotype and TGFBR2 -
875G/A + TGFBR2 -875A/A genotype as risk factors for early onset of RRMS, under 30

years of age in women.

4. The protective role of the heterozygous carrier of the TGFBR2 -875GA

polymorphism in the predisposition to CRC in men has been established

Abstract

The abstract reflects the content of the dissertation. It is well structured and

illustrated. It reflects the main results achieved in the dissertation.



Critical notes and recommendations

All critical comments offered by the preliminary reviewers and members of the

Department have been discussed and considered in the final format of the dissertation.
Publications

Antonia Grigorova has presented three full-text publications that are related to the
development of the dissertation work. The doctoral student is the first author in one of
them. The journals are refereed, respectively Q2 and Q3. Three presentations in scientific
forums are presented. The data from the conducted research found a visibility in the

international community, as 9 citations of the mentioned publications were noticed.
Conclusion

The dissertation work on the topic: "Study of genetic-regulatory mechanisms
involving promoter polymorphisms of cytokine genes on the immune response in
immune-mediated diseases” with author Antonia Antonova Grigorova and scientific
supervisor Prof. Spaska Stanilova, contains scientific and applied results. The doctoral
thesis demonstrates that the doctoral candidate possess in-depth theoretical knowledge,

plans, and conducts experimental work, summarizes, and analyzes scientific information.

Based on the above, | consider that the dissertation work of Antonia Grigorova
complies with the requirements of the Academic staff development Act of the Republic of
Bulgaria, and the Regulations for Academic development at Trakia university - Stara
Zagora. | give a positive assessment and propose to the Scientific jury to award the
educational and scientific degree of "Doctor” to Antonia Antonova Grigorova in doctoral

program in Molecular Biology.

09.02.2024 Reviewer:

— <
Assoc. Prof. Maria Kazakova, PhD



