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CTAHOBHUIE
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PvkoBonuTen cektop Xemaroiaorus
Karenpa nedposorus, xeMaronorust u ractpoenteposiorusi, MY - [1nesen
Brrpeuen unen na Hayuna xxypu 3a npucsxaane Ha OHC ,,JlokTop®
OTtHOCHO:

JlucepTalioHeH Tpy/ 3a NPUCHKIAaHE Ha 00pa3oBaTellHa U HAy4YHA CTEMeH ,, JlokTop*
Ob6unact Ha BHcLIeTo 0Opa3zoBaHue: 7.“ 3mpaBeorna3BaHe U CIIOpT*.
[Tpodecnonanuo nanpasnenue:7.1 “Meaunnna®.

JlokTopcka nmporpama: ,, XeMaToJOTusl U NMpeuBaHe Ha KPbB*
Tema:“MImyHoreHeTnynu acrektd B mnaroreHe3ata Ha JAK2 V617F- mnonoxxutenHure

MUENONPOIU(EpaTUBHN HEOITIA3UU
Agtop: noi. a-p Bemmzap Credanos [lIuBapos
Hayuynu pbkoBoauresau: aou. 1-p Usan I'uros, am. u nou.a-p bucep bopucos, im

HzrorBua cranoBuieTo: joil.1-p Bana CrnasueBa I[lonoa, M

Ha ocnoBanue 3amoBen Ne 1515/30.05.2023r. na Pexktopa Ha MYVY- IlneBeH cbM
n3bpana 3a wied Ha Hayunoto xypu no mporneaypa 3a npugoouane Ha OHC ,, Jlokrop“or
nokropanta 1-p Benmuzap Credanos I1luBapos.

Cmpykmypa na oucepmayuonus mpyo:

JlucepTranimoHHus TPy BKIouBa 136 cTaHAApTHU MEYaTHU CTPAHIU, Pa3MpeesieHn
TEMAaTUYHO KaKTO clie/Ba: JuTeparypeH o630p (38 crp.), matepmamu u meroau (7ctp.),
pesyatatu (22ctp.), oocwxmane (14 crp.), 3akarouenue, npuHocH W npuioxenus (19ctp.)
bubnmorpadusta BkmtouBa o6mo 311 M3TOYHMKA, TO- TONSIMA YacT OT KOMTO ca M3JaJICHU
npe3 nocnegnute 10 roaunu. IlpencraBeHUAT AUCEPTALMOHEH TPyA Ha JOKTOPAHTA J-P
Benuzap IlIuBapoB e onarnezaex ¢ 34 ¢purypu u 20 Tabauiy.

Axmyannocm na memama:

ITatorenesara Ha JAK2 V617F- nonoxurenHure MueaonpoandepaTuBHI HEOIJIa3uH €
00€KT Ha UHTEH3UBHO MPOYyYBaHE Mpe3 MOCIEAHUTE TOJIMHU, KOETO € CBBP3aHO C HampeabKa
B Pa3BUTUETO HAa MMYHOTEHETHKAaTa, MOJEKyJspHaTa OMOJIOTHS W BBHBEXKJIAHETO HAa HOBU

TEXHOJIOTHHM ¥ METOJIM 3a JUArHOCTHKa. Bb3MokHOCTTA 3a aconuupane Ha crenupuaan HLA



aJieNy W/ WK XarjIoTUnoBe ¢ naroreHe3ara Ha JAK2 V617F + MITH e o6ekT Ha nmpoy4BaHe B
IpEeJICTaBEHUs JUCEPTALMOHEH TPYA, KOETO OE3CIOPHO MpaBH MpeIoKeHaTa OT JOKTOpaHTa
TeMa aucepTaOuiHa.

Jlumepamypen 0630p:

Hanpasen e moxmpoben  jureparypeH  0030p  BbpPXYy  TeMaTHKara Ha
TUCEPTALMOHHUATPYA. B To3m paszmen ca pasrienaHd XapakTepPHH UYEPTH Ha TYMOPHHUS
pacTex, CIIOCOOHOCTTa Ha paka Ja TeHepupa M TMOAIbpKA TEHETHYHO U EMUTEHETHYHO
pazHooOpasue, MOIENU 32 MMYHOJOTMYHA pelaKiys Ha paka, KaKTO U BB3MOXKHOCTH 3a
n30sArBaHe Ha UMyHosormuHusi Haa3op. IlpoBenen e 3anbin0odeH aHadM3 BBPXY
MoJekysipHaTa maroreHesa Ha JAK2 V617F mno3utuBHHTE MHenonpoiuQepaTuBHA
3a0onsBanus. B Kkpas Ha nuTeparypHHs 0030p ca HW3BEICHM HEpa3pelieHH BBIIPOCH,
HaJaraly JOMbHUTEIHN TPOYYBaHUS.

Pabomna xunomesa, yen u 3a0auu Ha OucepmMayUOHHUA MPYO '

dopMynupaHa € H3CieAOoBaTeNCcKa Xumoresa, mnpeamnonarama HLA- meauupana
pectpukius Ha HEBO MITH- CK. OcHOBHarta 1en e sicHO AeuHHpaHa W KOPECIIOHAUpa C
MOCTaBEHUTE OCEM U3CJIEI0BATEIICKH 3a/1a4H.

Mamepuanu u memoou:

B mpoyuBanero ca BrimrodeHm 139 mamuenta ¢ JAK2 V617F mosuruBaa MIIH u
CpaBHUTEHA rpymna oT 622 3apaBu Obiarapcku jauina. M3non3Banu ca CbBpeMEHHH METOAM Ha
aHanmu3. ['enotunusupanero 3a JAK2 V617F myrauus e usBbpiieHo ype3 aupextHo JIHK
CeKBEHHpaHe Mo Sanger v/ win MHUKPOCHEepoB MYITHIUIEKCEH Te4HOocTeH Mmeroa. HLA
reHotunuzupanero e mposeaeHo upe3 NGS, a HLA renotuna e ompeaeneH upes
KOMITFOTBPHA IIPOTpama.

Pesynmamu:

Bb3 ocHOBa aHanu3a Ha M3MOJI3BAaHUTE MaTE€pUaIM U METO/AM, apryMEHTHUPAHO ca
U3BEJICHH CHOTBETHHUTE pE3YNTaTH, KOUTO ca OHArIeJeHH B TaOmumum u  Qurypw.
Wpentudunmpanu ca Tpu aneia, KOUTO CE Cpemar mo- psaako npu Haamaue Ha JAK2 V617F
MyTalus, oTkoiakoto npu 3xapasu juna (HLA-A*02:01, HLA-B*35:01, HLA-C*15:02).
Bb3 ocHOBa Ha monydeHuTe pe3yiratu ce npexamnonara, ye JAK2 V617F+ kinerpueH kioH
0TYaCTH MOXKe Ja M30erHe OmocpencTBaHaTa OT HUTOTOKCHYHH T nuMponuTH HMMyHHA
penaknus Ha HUBO CTBOJIOBAa KieTKa, He3aBucuMo oT HLA-I reHoTuma mopaaw moHmKeHa
eKCIIpecHsi Ha KOMIIOHEHTH OT IIbTS HA aHTUTEHHA 00paboTka u mpencrtaBsHe npe3 HLA-I.
[IpoyueHa e BB3MOKHOCTTa HAKOM MEAMKaMeHTH (pykcoauTuHHO, anda- mHTepdepoH) aa
MIOBITUSISIT €KCIPECHUSTa Ha MOJIEKYJIM OT ITHTSl HA aHTHTeHHA 00paboTKa ¥ TMpe/ICTaBsHE TIpe3

HLA xiac | npu yoBemku n mumu JAK2 V617F+ kieTbuHU THHHM.



Obcvorcoane:

AHanu3upaHu ca MOJy4YeHUTE COOCTBEHU PE3YNITaTH U Pe3yITaTUTE HA IPYTd HAYYHU
KoJekTuBH, cBbp3aHu ¢ JAK2 VG617F acomuupanara onkoreHesa. IloTBbpreHa e
nporektuBHarta poiist Ha HLA-B*35:01 anena 3a passutue na JAK2 MITH.

H3600u:

[IpencraBeHuTe W3BOIU CIIEBAT MMOCTABCHUTE OT JOKTOpPAHTA 3a7aud U MOTYYCHHUTE
pe3yiTaru.

Ilpunocu:

KbM mucepTaniuoHHUAT TPYZ ca MPeICTaBeHU CEJeM HayuyHU MPHUHOCA C OPUTHMHAJIECH

XapakTep U JIBa C HOTBBPANUTEIIEH XapaKTep.

JI-p IlluBapoB e mpenctaBuia HEOOXOMUMHUS Opoil MyONHMKaIUMHU, y4acTHsl B Hay4dyHU
NPOEKTH, TJaBa OT KHWra, CIUCHK C ydacTusi B HaydHd (OpyMH U JeKiapanus 3a

OpPUTrMHAaJIHOCT HAa Hay4YHaTa NPOAYKI .

3akniwouenue:

Hayunara pa3pabotka Ha Tema ,, UIMyHOr€HEeTHYHHU aclieKTH B maToreHe3ata Ha JAK2
V617F monoXuTemHUTE MUEIONPOTUu(epaTHBHA 3a00NsSBaHMU € aKTyalHa, ChIbpiKa
opuruHanHu npuHocH u orrosaps Ha 3PAC na Pb u [IpaBunnuka 3a PAC na MY - [1neBen 3a
npuno6usane Ha OHC ,, Jloktop®. /laBam cBOsTa MOJIOXKUTENIHA OLIEHKA 3a JUCEPTALIMOHHUSA

Tpya Ha J1-p Benuzap Credanos I1uBapos.

11.}Oun.2023r. M3roTBrjI CTAHOBUILIETO: Ha ocHoBaHme un. 59 or 3314

IIneBen Hou. n-p Bans CnaBueBa, iMm
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OPINION
by Assoc. Dr. Vanya Slavcheva Popova, MD, PhD
Head of Clinic of Hematology, University Hospital "Dr. G. Stranski" Pleven
Head of Sector Haematology
Department of Nephrology, Hematology and Gastroenterology, MU-Pleven
Internal member of the Scientific Jury for awarding NSA "Doctor"
Concerning:
Dissertation for awarding educational and scientific degree "Doctor"
Field of Higher Education: 7." Health and Sport".
Professional field: 7.1 "Medicine".
Doctoral Program: "Hematology and Blood Transfusions"
Topic: "Immunogenetic aspects in the pathogenesis of JAK2 V617F-positive
myeloproliferative neoplasms”
Author: Assoc. Dr. Velizar Stefanov Shivarov
Scientific supervisors: Assoc. Dr. Ivan Gigov, PhD, PhD and Assoc. Prof. Dr. Biser
Borisov, MD, PhD
Author of the opinion: Assoc. Prof. Dr. Vanya Slavcheva Popova, MD, PhD

In accordance to Order No 1515/30.05.2023 by the President of MU-Pleven | was
appointed as a member of the Evaluation Committee PhD thesis defense by Dr. Velizar
Stefanov Shivarov.

Structure of the dissertation:

The dissertation includes 136 standard printed pages, distributed thematically as
follows: literature review (38 pages), materials and methods (7 pages), results (22 pages),
discussion (14 pages), conclusion, contributions and appendices (19 pages) The bibliography
includes a total of 311 sources, most of which have been published in the last 10 years. The
dissertation of the doctoral student Dr. Velizar Shivarov is illustrated with 34 figures and 20
tables.

Significance of the research topic:



The pathogenesis of JAK2 V617F-positive myeloproliferative neoplasms has been the subject
of intensive study in recent years, which is related to advances in the development of
immunogenetics, molecular biology and the introduction of new technologies and methods of
diagnosis. The possibility of associating specific HLA alleles and/ or haplotypes with the
pathogenesis of JAK2 V617F + MPN is the subject of study in the dissertation presented,
which undoubtedly makes the topic proposed by the doctoral student suitable for a PhD
thesis.

Literature review:

A detailed literature review of the dissertation thesis is made. In this section,
characteristic features of tumor growth, the ability of cancer to generate and maintain genetic
and epigenetic diversity, models for immunological editing of cancer, as well as opportunities
to evade immunological surveillance are discussed. An in-depth analysis was conducted on
the molecular pathogenesis of JAK2 V617F-positive myeloproliferative diseases. At the end
of the literature review, unresolved questions requiring additional studies are outlined.

Working hypothesis, purpose and tasks of the dissertation:

A research hypothesis is formulated suggesting HLA-mediated restriction at the MPN-
SC level. The main objective is clearly defined and corresponds to the eight research tasks set.

Materials and methods:

The study included 139 patients with JAK2 V617F positive MPN and a comparison
group of 622 healthy Bulgarian faces. Modern methods of analysis were used. Genotyping for
JAK2 V617F mutation was performed by direct DNA sequencing by Sanger and/ or
microspheric multiplex fluid method. HLA genotyping was conducted by NGS and HLA
genotype was determined by computer program.

Results:

Based on the analysis of the materials and methods used, the relevant results are
reasonably outlined, which are illustrated in tables and figures. Three alleles have been
identified that occur less frequently in the presence of a JAK2 V617F mutation than in
healthy subjects (HLA-A*02:01, HLA-B*35:01, HLA-C*15:02). Based on the results
obtained, it has been suggested that a JAK2 V617F+ cell clone can partly avoid cytotoxic T
lymphocyte mediated immune editing at the stem cell level, regardless of the HLA-I genotype
due to decreased expression of components of the antigen processing and presentation
pathway through HLA-I. The possibility that some medications (ruxolitinib, alpha-interferon)
may affect the expression of molecules from the antigen processing and presentation pathway
through HLA class | has been studied. in human and mouse JAK2 V617F+ cell lines.

Discussion:



The results obtained were analyzed and the results of other scientific teams related to
JAK2 V617F associated oncogenesis. The protective role of the HLA-B*35:01 allele for the
development of JAK2 MPN has been confirmed.

Conclusions:

The presented conclusions follow the tasks set by the doctoral student and the results
obtained.

Contributions:

Seven scientific contributions of an original nature and two of a confirmatory nature

are presented to the dissertation.

Dr. Shivarov has presented the required number of publications, participation in
scientific projects, a book chapter, a list of participations in scientific forums and a declaration

of originality of scientific production.

Conclusion:

The research work on "Immunogenetic aspects in the pathogenesis of JAK2 V617F-
positive myeloproliferative diseases" is focused, contains original contributions and meets the
requirements of Academic Development in Republic of Bulgaria Act as well as the
Regulations for Academic Development in MU-Pleven for acquiring a PhD degree in
“Hematology and Blood Transfusion”. I give my positive assessment for the dissertation of

Dr. Velizar Stefanov Shivarov.

11.June.2023 Prepared the opinion: Ha ocxosanme un. 59 or 3307
Pleven Assoc. Dr. Vanya Slavcheva, MD, PhD



