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1. BuvorpagmyHn faHHW 3a KaHaugara:

AHTOHMS AHTOHOBa [puroposa e pofeHa npe3 1986r B rp. Cous, KbAeTo 3aBbpLUBa U
cpefHOTO cu o6pasoBaHue. B nepuoga ot 2004-20KOr npwupobwea nocnefosaTesiHO
bakasiaBapcka CTerneH Mo MONeKy/nspHa O6MONOrMs M MarucTbpcka CTeneH Mo MeauuUMHCKa
xumus oT Cothminckn YHusepeuteT ,,CB. KnumeHT Oxpuackun® rp. Codms. OT 20 KOr. 3anouysa
pabota KbMm nabopatopus no MeauuMHCKa reHeTuka, MeauumuHCKK thakynTteT, Tpakuincku
YHUBEPCUTET Ha ANbXHOCT 6uonor-cneumanmct. Ot 01.04.2017r. e 3auncneHa B peoBHa Ha
obyyeHVWe nNo [JOKTOpaHTCKa nporpama ,,MonekynspHa 6uonorna“ [podecnoHaiHO
HanpaBneHne 4.3. ,,buonornyeckn Haykm“ O6nacT Ha Buelwle obpasosaHue 4. ,,[pupoaHn
Hayku, matemaTMka v WHQopmaTuka“ Kategpa “MonekynspHa 6uonorus, UMyHONOrUs W
MeAULMHCKa FeHeTMKa” Ha MeamumnHcKM (hakynTeT Ha Tpakuidcku yHusepcuteT, Crapa
3aropa v cnef U3Mb/IHEHWe Ha UHAMBUAYaIHUS y4ebeH nnaH Ha 06y4YeHVETO CU e OTUMC/IeHa
C npaso Ha 3awmta. OT 2022r. e HasHauyeHa Ha aKafeMuMyHa ObL/MKHOCT ,,aCUCTEHT™ KbM
cbLaTa Kareapa.

2. CTpyKTypa, aKTya/IHOCT U CbbpPXKaHWe Ha AUCEPTALMOHHUS TPya:

MpeacTaBeHUAT  AucepTaumMoHeH Tpya e B o06em oT 174 cTpaHuuyn. Tol e
CTPYKTYypUpaH No CTaHZapTeH HauuH W BKMtouBa: JlutepaTypHuat o63op (40 ctp.), Uen n
3apaum (1ctp.), Matepuann n metogmn (20 ctp.), Pesyntatn (39 ctp.); O6CbXaaHe (22 CTp.)
M3Boamn, MpuHocn wn 6ubnuorpadms. JSintepaTypHUAT 0630p e oHarnefeH ¢ 5 durypu.
PazgenuTe maTepuann 1 MeToAN U pesynTaTuTe ca 6orato oHarnegeHn ¢ o6wo 30 Tabamum un



19 dmrypu, oTanyasalim ce ¢ NPeuUsHOCT U MHAPOPMATUBHOCT. B AucepTaumoHeH Tpyf ca
umTMpaHy 331 Hay4YHU M3TOYHMKA, ro/iiMa YacT OT KOMTO ca My6/IMKyBaHW Npes nocnefHuTe
5 roAnHW.

KauecTBa Ha guncepTtaumnHHUA TPy

[ncepTaunoHHUA TPy[, e NMOCBETEH Ha aHa/M3 Ha eAHOHYKNeOTUAHN MOAMMOPGN3IMU
(SNPS) B LMTOKMHOBW TEHWN N TEXHWUTE PELLenTopu, KaTto MOTEHLUMANHX (DaKTOPU NOB/IMABALLM
HMBaTa Ha KOAMPaHWS OT TAX UUTOKUH W NPeapasnofioKeHMEeTo, Xoda W nporpecusTa Ha
MMYHOMeAMMpPaHN 3abonsaBaHWs MpU  4YOBEK - MPUCTBLIMNHO-PEMUTEHTHA MHOXECTBEHa
cknepos3a (RRMS) n konopektaneH kapuuHom (CRC). [lge 3ab60nsiBaHMA NPU YOBEK, YMSTO
MMyHOMaToreHesa BK/IKOYBa [AUCperynauys Ha UMTOKMHOBMA CUMHTE3 U ca O6eKT Ha
MMYHOMOAMMDULMPALLM TepaneBTUYHN MOLAXOAW. Bbnpekn HaTpynaHuTe MO3HAHATA BbpPXY
nvyHonartoreHesata Ha RRMS n CRC, ocTtaBaT peguua He ACHW MOMEHTW, BK/IKOUUTENHO
[ann 103K gucbanaHc e NpuyMHa 3a WK CreacTsre OT 3ab0/1SBaHNATA, AOKOIKO FeHETUYHUTE
(bakTopn Cca CbLLUECTBEHM 3a HeroBoTO pas3sButue. OT Tasn rfiegHa TOYKa, TemMaTa Ha
AvcepTaumoH TPy e 6e3cnopHO akTyasiHa C NoTeHumMan aa U3ACHW AUCKPETHU MOMEKY/THU
MexaHU3MM Ha MMyHornaToreHesara um.

JlnTepaTypHeH 0630p

NntepatypHuAaT 0630p nokasBa 6oratata WMH(OPMUPAHOCT Ha [OKTOpaHTKaTa Mo
npobsiemMaTmkara, Kakto 1 CrocobHOCTTa i fa aHanmM3mpa 1 0606LLaBa Hay4Ha MH(opMaLus.
CTpykTypupaH e B 00WO0 5 OCHOBHW rnaBu, MUMalM MPAKO OTHOLLEHWE KbM Temara Ha
AancepraumaTa a UMeHHO:

l. Braose LMTOKUHN U BKNKOYBAHWUTE OT TAX CUFHA/IHU MbTULLA KATO Perynaropu

Ha UMYHHUSA OTroBOpP

Il "eHeTUYHN NonMMopgU3IMU

Il IMyHoO-meanmpaHn 3abonsBaHums

IV.  TpaHchopmupaly pactexxeH aktop 6eta (TGF- (3 LMTOKMHOBO CEMENCTBO

V. WHTepneBkuH 18 (I1L-18)
Pa3rnefaHn ca BUAOBETE LUTOKMHU, BK/TKOYEHA € CbBPEMEHHA Knacu(uKaums Ha LMTOKUHUTE
Cropes, pas/IMyHN KpUTEpWUMW, KaTo CTPYKTypa, 6uonornyeH egekt u T.H. O6bpHATO €
cneynanHo BHUMaHue Ha TGF-(3 u IL-18 M TAXHOTO y4yacTMe B MMYyHOMaToreHesara Ha
MMYHOMeMMpaHN 3ab0nsBaHusA, C akUeHT BbpXY MPUCTBMNHO-PEMUTEHTHA MHOXECTBEHA
cknepo3a (RRMS) u konopektaneH KapuuHom (CRC). lNpeactaBeHa e reHHaTa opraHu3saums
Ha YoBeLLKW reHun, koampawy TGF-pl, TGF-p peuenTop Il 1 IL-18 1 e 06bpHATO crieumanHo
BHVMMaHWe Ha MPOMOTOPHUTE eAMHOHYKIeOTUAHN nonnmoptmamm -607C/A Ha 1L18\ -509C/T
Ha TGFB1 un -875G/A Ha TGFBR2.
3abN60YEHNAT aHA/IN3 Ha IMTEPATYPHUTE JaHHW [aBa Bb3MOXHOCT Ha AHTOHUA AHTOHOBA
puropoBa fa (opMynMpa SCHO W arpymMeHTMpaHO MocTaBeHaTa Uesl Ha HacToAWmS
AMcepTaumoHeH Tpy4, a UMeHHO [lpoyysaHe eeKTa Ha MPOMOTOPHW NOAMMOPMU3MU B
TGFB1, HerosuaT peuenTop TGFBR2 w©n IL-18 Bbpxy CepymMHUTE LUTOKUHOBM
KOHLeHTpauum 1 reHeTUYHOTO NPespasnoNodKeHne KbM MMyHOMeAUMPaHW 3a60/15BaHus. .
3a MoCTUraHeTo Ha Tasn uUen AHTOHMA AHTOHOBa [puroposa CM MOCTaBA 5 KOHKPETHU
3aflayn, KOUTO oOYepTaBaT OCHOBHWUTE CTBLMKW 33 peai3vMpaHe Ha  HayuyHo-
eKcrepyMeHTanHaTa 4eiHOCT.

MaTepunann nmeToan

3a uenMTe Ha NPOYYBaHETO ca W3CMeABaHM 2 OCHOBHW rpynu nauuveHtn - 182
naumeHTa ¢ RRMS 1 184 naumeHTta ¢ CRC, KOMTO ca CpaBHeHW ¢ KOHTpo/nHa rpyna ot 307
3[paBM /MLUa CbC ChbllaTa eTHUYecKa NpUHaAnexHocT. M3nonssaH e 6orat Habop oT PCR
6asmpaHn MOJIEKYNIAPHO-OMONOMMYHN aHanu3a reHoTunusnpaHe no 3 npomotopHu SNPS, a
nMeHHO -607C/A B IL18 reHa; -509C/T B TGFB1 un -875G/A B TGFBR2. W3non3saHu ca
pa3fIMyHN NOAXOAM 3a M30nMpaHe Ha reHomHa AHK, KakTo U MeToAu 3a reHoTunu3mpaHe



BKN. PCR - RFLP Bk/ouBawl amnangukaums Ha (parMeHT, CbAbpXKall MosMMOP(HOTO
MSCTO, C Nocnefgala pectpukrasHa peakums. PIRA-PCR- npaiimep BbBeAeH PeCTPUKLMOHEH
aHanm3 (primer-introduced restriction analysis); anen-cneumguueH PCR, nocnegsaHn ot
eNleKTPOIOPETUYHO  pasfensHe Ha  (parMeHTW/ammIMKOHW W OTYMTaHe  pesysTara.
KonnyecTBeHOTO onpefensHe Ha CepyMHU LUMTOKMHOBWM HMBA € OCBLLECTBEHO 4pes3 eH3unM
CBbp3aH WMyHocop6eHTeH aHanm3 (ELISA). TpunoxeHn ca NOAXOAALM CTATUCTUYEKU
METOAM 3a aHa/IM3 Ha MOJyYeHUTe JaHHMW..

3non3saHMTe MeTOAM Ca HaMb/IHO afeKBaTHW 3a peLlaBaHe Ha MOCTaBeHUTE 3a4a4n U1
ca OnucaHu [eTaniHoO U TOYHO B MPOEKTa Ha AMCepTaLMOHeH TPy[, KOETO OLeHsiBaM MHOro
BMCOKO.

PesynTaTn

Pazgen Pe3yntatu MpeAcTBeH fCHO W e 60rato WNKCTpUpaH C Tabiuum n urypu.
MpefcTaBeHW ca rofisiM 06emM OT pe3ynTaTv OT MNpoBefeHaTa eKCrnepvMeHTanHa AenHOCT,
CUCTEMATU3NPaHN B 2 OCHOBHW Hanpas/ieHus:

* acoumatuBHM  MpoOyuYBaHWA 3a OnNpefensHe egieKTa Ha  WU3CneABaHuTe
MoIMMOP(IU3MU BbPXY FEHETUYHOTO MPeApasnofioXeHne, TEXEeCTTa U U3xoda oT
CbOTBETHOTO 3a60nsBaHe;

* n3CnefBaHe Ha (PYHKUMOHa/IHO 3HayeHWe Ha MPOMOTOPHUTE MOAMMOP(U3MU Ha
LIMTOKWMHOBUTE TeHM BbpXY 6eNTbYHUA NPOLYKT Ha reHa

N3kntountenHo 60orato e MbpBOTO Hanpas/ieHVWe, B KOETO Ce W3C/efBa KakTo
WHOVBUAY/IHUAT eqeKT Ha BCEKM efuH OT W3C/eABaHuTe MosMMopgu3MKn, Taka W
KOMOVHUPaHWAT eheKT OT [BaTa (PYHKUMOHa/IHO CBbp3aHW nonumoppuamm B TGFB1 -
509C/T (irs!'800469) n TGFBR2 -875G/A (rs3087465) npu nauuMeHTX € MyNTUMIeHa
CKNepo3a. AHaM3MpaHn ca acoumualumnTe Mexay HOCWUTENICTBOTO Ha [afleH reHotun/anen
WM KOMOUHALWSA OT TeHOTUMNM KakKTo 3a npeapasnonoxeHreto keM RRMS n CRC, Taka 1 C
HaYyal0 Ha KIMHMYHATa MposiBa WM TeXecTrta Ha 60/ecTTa, B 3aBMCMMOCT OT MO/a Ha
U3CcnefBaHNTe nnua MMaky npeasug fobpe n3secTHatTa pas/iMyHata YecToTa Cpes MbXeTe U
YKEHUTE Ha aHanm3mpaHuTe 3abonsBaHusA. loaxod, KOMTO e 6e3CrOpPHO PE30HEH M KOWTO ce
Cnefpa B MpOy4BaHUATA U BbB BTOPOTO Hanpae/eHWe 3a (PYHKLUMOH/THOTO 3HAueHVe Ha
MPOMOTOPHUTE MOMMMOPMU3MU 33 OGENTBYHWUSA MPOAYKT, KOAMPaH OT CbOTBETHUTE TEHW.
HanbnHo 060CHOBaHO e 00bpHATO BHMMaHWe W MOTEHUMAHUAT edieKT Ha npunaraHara
6onecT-moampuLmMpaLLaTa Tepanvs BbpXy CepyMHUTE HMBA Ha U3CNefBaHUTe LUTOKUHW Mpu
MY/ITUMIEHA CK/1epo3a.

MHoro fo6po BneyaTesieHne Harnpasu CTPYKTYPUPAHETO U (POPMATUPAHETO Ha TEKCTA,
13M0/13BaHN 3a NoAyepTaBaHe Ha HAKOM OT MO-3HaYMMUTe Pe3ynTaTu, C KOEeTO OT efiHa CTpaHa
ce rmoArnomara yiTaTens, a ot Apyra, Hacousa KbM K/HOYOBUTE MOMEHTN KOUTO B MOCNEACBUE
ca ONopHUTE TOUKK B Criefpawms pasgen - ObcwxaaHe.

O6cb>KaaHe

MpefcTaBeHMTe EKCMEPUMEHTa/IHM [JaHHW Cca YMEeNo WHTEPNpeTupaHu B pasfen
O6ctkaaHe. TyK Haped CbC CBOsATa /mMTepaTypHa OCBeAOMEHOCT, AHTOHWUA AHTOHOBA
[puropoBa [AeMOHCTpMpa W YMEHMEeTO CU [a aHam3vMpa W WHTepnpeTvpa KOMMJIEKCHU
eKCrepuMeHTa/IHU  faHHW. B TO3u pasgen, MonyveHWTe COOGCTBEHWUTE pesynTatv ca
CbMOCTBEHM C Te3W OT APYry Hay4YHU KOMEKTVMBMW KaTo € MOTbPCEHO /IOTMYHO 0OSICHEHME 3a
HAKOW Ha/IMYHU NMPOTUBOPEYMS.

OT aHanM3bT Ha NOMy4YeHWUTe pe3ynTati, LOKTOPaHTHLT € u3Ben 06wo 7 u3soga v 6
npuHoca, 4 OT KOMTO Ca C OpUrMHa/IeH XapakTep M 2 CrOTBbPAWUTENIEH XapakTep, KOUTO
npremamM Hamb/HO

3. Tlybnukaumm no Temara:

Pesyntatute OT W3CnefBaHusATa MO Temarta Ha AucepTauusaTa ca ny6inkysaHu B 3

OPUTMHA/THU MbIHOTECKTOBU Hay4HWU CTaTuu, nyob/vMKyBaHW B peepupaHn B U3AaHWs



paHKpupaHn B Q2 n Q3 paBHsiBalLmM ce Ha 50T cbrnacHo AeicTeallata HopmaTMBHa 6a3a, C
KOWUTO [OKTOpaHTa Mpensnb/HaBa (JopMaiHUTe HOPMaTVBHU U3UCKBaHUSA 3a NpuaobusaHe Ha
OHC ,,pokTop*. MNMy6/1MKyBaHWUTe Hay4YHW CaTUM Ca HaMEePW/M CBOSI OT3YBK B Hay4YHUTe cpeau
N Cca UMTMPaHN HAKOMKO MbTW OT YyXAECTpaHHW aBTOPWU, KOETO OTHOBO AOKa3Ba BMCOKOTO
Ka4yeCTBO Ha Hay4YHO-M3C/ef0BaTec/IKata 4aiHOCT N0 HaCTOAWMSA AUCepTaLMOHeH TPy,

B ponbnHeHuwe, B nepuoja Ha 00y4yeHMeTo cW, AHTOHWUSA [puroposa e CbaBTOp B
APYrY HayyHu nNy6nmKauuy M3BbH Temata Ha AMCepTauuoHHUSA TPYA, peavsupaHn ca u
y4yacTus B HayYHU (OPYMU N B HAYUHM MPOEKTW.

ABTOpecepaTbT 0Tpa3siBa OOEKTVBHO [AMCEPTALMOHHMA TPyA W OTroBaps Ha
06LLLONPUETUTE N3NCKBAHUS.

4. KpuUTUYHWM 6enexxKu, NpernopbKu 1 BbNPOCK:
KbM AncepTaLlMOHHUS TPyA HsMam 3a6eneXKu Mo CblecTBO. BCUUKM Mou 3a6enexKm
NPe/IOKeHN Mo BpemMe Ha NPoBeAeHUS pasLUMPeH KaTefpeH CbBET ca B3eTW Nof BHUMaHMe.

5. 3aknto4yeHune

AncepTaumMoOHHUAT Tpy4 OT AHTOHMA AHTOHOBa [puroposa e CbCTaBeH CbracHO
M3NCKBaHMATA 3a nNpugobusBaHe Ha obpasoBaTeniHaTa M HayyHa cTeneH ,,Jloktop”. OT
M3BbPLUEHATA eKCNeprMeHTa/IHa paboTa ca MOCTUrHATU OPrvHAIHA HayYHW pesynTati CbC
3HAYMM Hay4eH npuHoc. [ncepTaunoHHUAT TPYA NPeAcTaBA AOKTOpaHTa KaTto M3cnefoBarer,
CbC COMMAHM MO3HaHWMA B 06/1aCTTa Ha MONEKynspHaTa WMYHONOrUs, KOWTO MOXe
CaMOCTOSITE/IHO [ila OpraHvsvMpa W MpoBeXJa Hay4yHO-eKMnepuMmeHTasiHa [AenHOCT, [a
aHanM3vpa 1 MHTEPNPeTMpa Hay4Ha MHopmaLus.

OueHsABaM MOMNOXWUTENHO HACTOALLUMA AUCEPTALMOHEH TPyA4 M CyMTam, ye OTrosaps
Hamb/HO Ha M3nckBaHuATa Ha 3PACPB 1 MpaBunHuka Ha Tpakuiickn yHuBepcuTeT- CTapa
3aropa 3a HeroBoTO MPU/IOXKEHME.

Bcuuko ToBa MU faBa OCHOBaHMWe, Hamb/iHO ybefeHO [a rnacyBaM MOMOXUTENHO U
npenopbyBaM Ha U/IEHOBETE Ha HAY4YHOTO Xypu [Ja Npucbaym Ha AHTOHWA AHTOHOBa
"puropoBae obpaszoBaTenHata M Hay4yHa cTteneH ,,JJOKTOp” B 06n1acT 4. TpupogHn Haykw,
matemMatvka U uHpopmaTtuka; [podecnoHanHo HanpasneHne 4.3. BMOMOTMYECKU HayKu
Hay4Ha cneuuanHocT ,,MonekynsapHa éuonorna“.

7.03.2024

rp. Ctapa 3aropa [ou. /ltoba MuTesa, 16
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R i Ph.D. Thesis Review
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From: assoc, prof Lyuba Dineva Miteva, PhD

Department of Molecular biology, Immunology and medical genetics

Medical Faculty, Trakia University, Stara Zagora, Bulgaria

A member of the Scientific Jury defined by Order No. 4441 /11.12.2023 of the Rector of the
Trakia University, Stara Zagora

Appointed to give a review on PhD thesis (protocol Nol/15.12.2023)

About a PhD thesis in Professional area 4.3. “Biological Sciences"
Higher Education Area 4. "Natural Sciences, Mathematics and Computer Science”
PhD program in Molecular biology

Author of PhD thesis: Antonia Antonova Grigorova

Title of PhD thesis: "Study of genetic-regulatory mechanisms involving promoter
polymorphisms of cytokine genes on the immune response in immune-mediated

diseases."

Department: Medical chemistry and Biochemistry, Medical Faculty, Trakia University, Stara
Zagora, Bulgaria

Scientific Supervisor: Prof Spaska Stanilova, PhD, DSc

1. Author’s personal data:

Antonia Antonova Grigorova was bom in 1986 in Sofia city, where she completed her
secondary education. In the period from 2004-2010, she successively obtained a bachelor's
degree in molecular biology and a master's degree in medicinal chemistry from Sofia
University “St. Kliment Ohridski", Sofia. In 2010 she was appointed as a specialist biologist
at the Laboratory of Medical Genetics, Faculty of Medicine, Trakia University. Since April 1,
2017, Antonia Antonova Grigorova has been enrolled in full-time study in the PhD program
of Molecular Biology, field of higher education: 4. Natural sciences, mathematics and
informatics, professional trend: 4.3. Biological Sciences, at the Department of "Molecular
Biology, Immunology and Medical Genetics" of the Faculty of Medicine, Trakia University,
Stara Zagora. After implementation of the individual study plan, she has been assigned with
the right of defense. From 2022 Antonia Antonova Grigorova has been appointed to the
academic position of "assistant” in the same Department.

2. Organization of the PhD thesis and General comments:

The PhD thesis by Antonia Antonova Grigorova is presented in a total volume of 174
pages. The PhD thesis is organized according to the requirements: Literature review (40
pages), Material and methods (20 pages), Results (39 pages), Discussion (22 pages),
Conclusions, Contributions and References. The Literature review includes 5 figures. The
section Materials and Methods and Results are outlined with 19 figures and 30 tables,



distinguished by precision and informativeness. Total of 331 references were included, most
of which from the last 5 years.

Characteristic of the PhD thesis:

The subject of PhD thesis is focused on the analysis of single nucleotide
polymorphisms (SNPs) in cytokine genes and their receptors, as potential factors influencing
the cytokine levels and the predisposition, and progression of immune-mediated diseases
including relapsing-remitting multiple sclerosis (RRMS) and colorectal cancer (CRC). The
immunopathogenesis of both conditions involves cytokine dysregulation and are subject to
immunomaodifying therapy. Despite the accumulated knowledge on the immunopathogenesis
of RRMS and CRC, several underlying mechanisms remain unclear. It is still a subject of
debate whether the cytokines imbalance is a cause or consequence of the diseases, and what
is the role of genetic factors for their development. Respectively, the topic of the PhD thesis is
undeniably current with the potential to elucidate discrete molecular mechanisms of
immunopathogenesis.

Literature review:

The literature review shows the rich awareness of the PhD student on the issue, as well
as her ability to analyze and summarize scientific information. It is structured in a total of 5
main chapters, directly related to the topic of the dissertation, namely:

I. Types of cytokines and involved signaling pathways as regulators of the immune

response

Il. Genetic polymorphisms

[1l. Immune-mediated diseases

IV. Transforming growth factor beta (TGF-P) cytokine family

V. Interleukin 18 (IL-18)

The types of cytokines are reviewed, including the most current classification of
cytokines according to various criteria, such as structure, biological effect, etc. Special
attention is paid to TGF-p and IL-18 as well as their role in the immunopathogenesis of
immune-mediated diseases, with emphasis on relapsing-remitting multiple sclerosis (RRMS)
and colorectal carcinoma (CRC). The gene organization of human genes encoding TGF-p,
TGF-p receptor Il and IL-18 are presented, with particular attention to the promoter single
nucleotide polymorphisms -607C/A of the IL18; -509C/T of the TGFB1 and -875G/A of the
TGFBR2.

The in-depth analysis of the literature review allows Antonia Antonova Grigorova to
formulate the clearly stated aim of this PhD thesis, namely: Studying the effect ofpromoter
polymorphisms in TGFB1, its receptor TGFBR2 and IL-18 on serum cytokine concentrations
and genetic predisposition to immune-mediated diseases.

To achieve this goal Antonia Antonova Grigorova outlined 5 specific objectives, outlining
the main steps for the realization of the research activity.

Material and Methods:

The study includes 2 main groups of patients - 182 patients with RRMS and 184
patients with CRC. A control group of 307 healthy individuals of the same ethnicities was
used for associative analysis. A wide range of PCR-based molecular biological assays were
used. Genotyping of 3 promoter SNPs, -607C/A of the I1L18 gene; -509C/T of the TGFB1 and
-875G/A of the TGFBR2 was performed. Various methods have been used for DNA isolation
and genotyping inch restriction fragment length polymorphism-PCR (RFLP); primer-
introduced restriction analysis (PIRA- PCR); amplification refractory mutant system - PCR
(ARMS-PCR) followed by electrophoretic separation of fragments/amplicons and reporting of
the result. Quantification of serum cytokine levels was determined by enzyme-linked



immunosorbent assay (ELISA). Appropriate statistical methods were applied to analyze the
data obtained.

The methods used are adequate in regards to the aim and objectives of the PhD thesis.
The Materials and Methods section is highly descriptive allowing to be reproduced by
independent researchers.

Results:

The section Results is presented clearly and is illustrated with tables and figures.
There are 2 main directions of the obtained results:

* associative studies for the determination the effect of the studied polymorphisms on
the genetic predisposition, severity and outcome of the studied diseases;

« study of functional significance of promoter polymorphisms of cytokine genes on the
protein product of the gene

The first direction explores the individual effect of each of studied polymorphisms
was well as the combined effect of the two functionally related polymorphisms in TGFB1 -
509C/T (rs1800469) and TGFBR2 -875G/A (rs3087465) in patients with RRMS. In addition,
bearing in mind the well-known different frequency among men and women of RRMS and
CRC, sex-stratified analysis was done. Associations between the carrier of a given
genotype/allele or combination of genotypes for both RRMS and CRC susceptibility, onset of
clinical manifestation or disease severity were analyzed. An approach that is reasonable and
that is followed in the second direction of the study on the functional significance of the
polymorphisms on the encoded protein product. The potential effect of the applied disease-
modifying therapy on the serum levels of the studied cytokines in multiple sclerosis was also
explored.

The text structure and formatting highlight some of the more significant results, which
on the one hand helps the reader and on the other hand shows the key points which are subject
for discussion.

Discussion:

The presented experimental data are adequately interpreted in the Discussion section.
Here, alongside her literary awareness, Antonia Antonova Grigorova demonstrates her ability
to analyze and interpret complex experimental data. In this section, the obtained results are
compared with those of other scientific groups, and a logical explanation is sought for some
existing contradictions.

On the basis of the logical analysis of the obtained results, 7 conclusions have been
summarized. In addition, the PhD student drew 6 scientific-theoretical contributions to her
thesis - 4 original and 2 confirmatory, which I accept fully.

3. Publications:

The results of PhD thesis were presented in 3 full-length scientific papers published in
journals with impact factor, ranked in Q2 and Q, equal to 50 points according to the Law for
development of the academic staff in the Republic of Bulgaria, the Statute-book for its
application as well as the specific requirements within the corresponding Statute-book of the
Trakia University. Respectively, Antonia Antonova Grigorova fulfills the formal regulatory
requirements for obtaining the PhD degree. The published scientific papers have found their
appreciation in the scientific environment and have been cited several times by other author,
which once again shows the high quality of the research work on this n work.

In addition, Antonia Antonova Grigorova is a co-author of other scientific paper out of
the topic of the PhD thesis, participates in scientific conferences and in research projects.

The abstract of the PhD thesis is designed according to the requirements and reflects
the main results, discussion, conclusions and scientific contributions of the PhD thesis.



4. Critical notes, recommendations and questions

| have no critical notes to the PhD thesis. All my remarks proposed during the extended
council of the Department have been taken into account.

5. Conclusion

Antonia Grigorova's PhD thesis certainly meets the requirements for obtaining the PhD
degree. PhD thesis presents original scientific results with a significant scientific contribution
were achieved. The PhD thesis presents Antonia Grigorova as a researcher with solid
knowledge in the field of molecular immunology, with high-quality ability to perform
research, to analyze and interpret scientific results.

| positively appraise this PhD thesis and and think that it fully complies with the
requirements of the Law for development of the academic staff in the Republic of Bulgaria,
the Statute-book for its application as well as the specific requirements within the
corresponding Statute-book of the Trakia University.

All of this gives me a reason to vote positively and I recommend the members of the
scientific jury to award Antonia Antonova Grigorova a PhD degree in Professional area
4.3. Biological Sciences, Higher Education Area 4. Natural Sciences, Mathematics and
Computer Science, specialty in Molecular biology.

Stara Zagora
7.03.2024 assoc, prof. Lyuba MIifeva, PINEF



