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CTAHOBULLE

oT goueHT A-p AHactac Aumutpos MNawos, lenaptameHT no umyHonorunsa, UHCTUTyT
no mmkpobuonorua ,Akapg. Credpan Avrenos”, bAH

OTHOCHO: 3aWmTa Ha ANCEPTALUMOHEH TPyA M NpuaobusaHe Ha obpasosaTenHaTa m
Hay4yHa cteneH ,JlokTop”, no MpodecnoHanHo HanpasneHne 7.1 MeauumHa, NO HayyHa
cneupnanHoct: 03.01.39 “XemaTtonorma u npenvMBaHe Ha KpbB”

Tema Ha guceptaumoHHusa Tpya: ,MMYHOTEHETUYHW ACMEKTU B MATOINEHE3ATA
HA JAK2 V617F-NONOXNUTENHUTE MUENONPONUDEPATUBHU HEOMTA3UN”

ABTOp Ha aucepTaunoHHua Tpya: Jou. O-p Benunsap CredaHos LLneapos
HayueH pbKoBoguten: [ou. [-p bucep bopucos, a.m., gou,. 1-p aH l'vros, a.m.
AKTYanHOCT U 3HAQYUMMOCT Ha ANCEePTaLUMOHHUA TPYA,

OucepTtaumoHHUAT Tpya Ha [A-p Benmsap LUusapos npeacrtaBnAsa mMeaULUHCKO
UMYHOTeHeTUYHO  u3cnedBaHe C  WHTepPAMCUMNIMHAPEH  XapakTep  M3MOA3BaLo
WMYHOFEHETUYHN, OMOMHPOPMATUYHM WU CTPYKTYpHO OuonornyHn metoam. O6eKT Ha
nscneABaHe € MMYHHWA Hagsop Hag muenonponudepatvBHM Heonnasmu (MIMH) ¢ JAK2
V617F myTtauma. HepaspeweH npobaem Ha OHKOXeMATO/NOrMATA Ca MeXaHM3MUTe Ha
NnpemMmHaBaHeTO OT K/OHajsHa Xemonoesa B KAWMHWYHO 3Hauymmo MIH wn no-cneumanHo
reHeTUYHUTE N UMYHONOTUYHWU daKTopu obycnasawm TO3M npouec. ToyKkoBaTa COMaTUYHA
myTauma V617F B janus kinase 2 Kapa npoTemHa JAK2 ga ce akTMBMpa MOCTOAHHO, KOETO
BOAWN A0 HEKOHTpo/iMpaHa npoavdepauma n audepeHumauma Ha KPbBHU CTBOJIOBU KNETKW.
Ta e Hali-yecTaTa myTaums, otkputa B MIMH, ¢ 95% oT naumeHTUTE C NoanueTemus sepa, 50-
60% OT NaLUneHTUTe C eceHumasHa TpoMmbouuTeMns U NbpeuYHa mmenodpunbposa u 0,2% ot
06WwoT0 HaceneHne. MyTaHTHUAT NPOTENH € KOHCTUTYTUMBHO aKTMBMPAH, KOETo obycnass
owe peamua KAMHUYHU XapaKTEPUCTUKM U YCOXKHeHMA Ha MIH, KaTo noBUlUEH PUCK OT
Tpomb03a, KbpBeHe, cnaeHomeranua, ¢ubposa Ha KOCTHUA MO3bK M TpaHchopmauua B
OCTpa muenougHa neskemua. MyTtaumata CbLO BAUAE BbPXY OTrOBOPA Ha Jie4eHUeTo WU
NporHo3aTta Ha naumeHTuTe ¢ MIH. Hannumeto Ha LWIKMPOKO pasnpoOCTpaHeHa KOHKpeTHa
MyTaumMa B TONAMA rpyna 3/10KayecTBeHW 3abonABaHMA NO3BONABA O3 Ce aHanM3upa
UMYHOreHeTUYHUTE acMeKkTU Ha MMYHHUA HAA30p Npu Tesu Tymopu. HactoAawmaT Tpya gasa
OTroBOP HAa HAKOM OT OTKPUTUTE BBMPOCK B TO3U KOHTEKCT.

CTPYKTypa Ha AMCepTaLMOHHUA TPYA

MpeacraBeHMAT 3a 3aWMTa AMCepPTALMOHEH Tpya e Ha 126 cTtpaHuuuM. PasgeneH e Ha
CnefHUTE CEeKUWU: 3arfaBHa cTpaHuua, ,,CoabprkaHme”, ,Cnucbk Ha durypute”, ,CNUCbK Ha
Tabnmuute”, ,M3nonsBaHu cbKpaweHua“, ,¥Ysog" - 3 ctp., ,CbcTOoAHNE Ha Npobnema” Ha 31
CTp., NocneaBaHo oT ,M3cnenoBatesicku xmMnoTtesu Len v 3agauun”, ,,Martepmanm n metoamn”



Ha 5 cTpannum, ,,Pesyntatn” Ha 23 ctp. u ,,06cbxRaaHe” Ha 15 cTp. MNo-HaTaTbK AncepraumaTa
CbAbprKa ,3aKNto4eHmne — oCHOBHU mnssoau”, ,MpuHocn” — 2 ctp., ,bubnnorpadpua“ Ha 21
CTPp., AEKNapauma 3a OPUIMHAIHOCT, U CNUCBbK Ha Hay4yHUTe Nyb/MKauuu, Bb3 OCHOBA Ha
KOMTO € HanucaHa AaucepTtaumsaTta. M3anonseaHu ca Bnevatnasawmte 318 autepatypHu
M3TOYHWKA, KaTo 66% OT TAX ca Nyb6AnMKyBaHW B nocnegHute 10 roguHu. AuceptaumaTa e
6orato oHarnegeHa ¢ 34 ¢ourypu u cbabpKa 9 Tabanum naoc 11 gonbAHUTENHU Tabanum B
Kpaa Ha pbkonuca. MpuaTHO BneyaT/ieHMe NPaBAT UMTAaTUTE HA U3BECTHM YYEHW U3C/eaBallm
paka B Ha4aNoTO Ha BCAKa rN1aBa, KOUTO HAco4YBaT MMCBL/ITA Ha YMTaTeNss KbM OCHOBHUTE
naeu .

YBoADbT Cc nogsarnasue ,,PakbT KaTo COLMANHO U MeAULMHCKO npeam3BUKaTencrso”
UMTMPa peauua CTaTUCTMYECKM [AaHHM uMACTpupalwm mawaba Ha npobnema M, no-
KOHKPETHO, 3HaYeHNETO Ha PeaKnTe BUA0BE paK, KOUTO CyMapHO 06xBaLWaT eaHa YeTBbPT OT
BCUYKM AMArHOCTMLMpPaHU Heonnasmu B EBpona.

NutepatypHuAatr o0630p Ha AucepTauuAta osarnaseH ,CbCcTosiHMEe Ha npobnema”
npeAcTaBA aKTYya/IHOCTTA Ha NpobnemuTe N HEOBXOAMMOCTTA OT TOBA U3cneaBaHe. MbpeuTe
6 rnaBu MMAT CAaMOCTOATE/NIHO 3HAYEHME KATO M3KAOYUTENHO 3a4bN604YeHO U NbaHO, BoraTo
WNIOCTPUPAHO, HO CblLUEBPEMEHHO M3HEHAABALWO KOMMNAKTHO 0606ueHre Ha npuHUunuTe
Ha TyMmOpHaTa umyHosnorusa. loctaBeHo e yaapeHue Ha ponATa Ha aHTUreHHOTO nNpeacTaBaHe
n HLA pa3Hoobpa3neTo, OT KOEeTO JIOTMYHO e M3BedeHa CblLLeCTBYBaWATa MMYHOreHeTUYHa
napagurma no OTHOLWEeHWe Ha TYMOPHMA Haa3op. MHTepecHW ca pascbXAeHuATa BbpXy
ponAaTa Ha HAKOM TeHeTUYHUM 0COobeHOCTH, KOWUTO, 3aeAHO C ycunBawaTa OyHKUMA Ha
nogbopa, npeBpblLAT TbKaHHATa XOMeocTas3a B HecTabunHo paBHoBecue. B cneapawmre
rnasu e obobuieHo nssectHoTo 3a MIMH KaTto moaen Ha oHKoreHe3a. O6ocHOBaH e POKyCHLT
BbPXY KOHKpETHATa TOYKOBa MyTaumA B reHa Ha JAK2 B KOHTeKCTa Ha Apyrute HabawogaBaHu
MYTaLUMK, KaKTO M Ha KAOHANHOCTTa U CTBO/IOBOK/IETBYHMA XapaKTep Ha Te3n Heonnasmu.
Taka ecTecTBeHO ca n3BeneHu U GopmyanpaHn HepelleHuTe npobaemu B Tasm obnact, a oT
TAX — U UennTe U 3aJa4mte Ha AucepTaumaTta: Aa ce U3cnenBa ponAta Ha Kaacuveckute
MMYHOTreHeTUYHM daKTopH, a UMeHHo HLA-I reHoTvna 3a passuTtmeTo Ha JAK2 V617F" MIH.
3a M3nNb/AHEHWe Ha uenTa ca HabenasaHm 8 KOHKpeTHW 3adayum obxsawawm cbbupaHeTo
reHeTUYHW AaHHW OT KoxopTa oT naumeHTn ¢ JAK2 V617F+ MIH, cpaBHABaHeTo Ha HLA-I
XeTepo3nMroTHOCTTa U eBOJIILUMOHHA AMBEPreHTHOCT, NpeAcKkasBaHe Ha Knac | HeoenuTonwu
nopogeHu OT MyTauuATa, acoumatMBHWM aHanuM3anm Ha HLA-I nokycute, cumynauma ¢
MOJIEKY/IHA [AMHAaMWMKA 3a [JOKa3BaHe Ha CTabunHO CBbp3BaHe Ha HeoenuTonuTe C
monekynute Ha HLA-I n aHanm3 Ha reHHaTa eKcnpecua Ha KOMMOHEHTUTE Ha MeXaHu3ma
OoCUrypsABaLl, aHTUreHHO NpeacTaBsaHe.

OueHKa Ha U3nNon3BaHUTE METOAU Ha nscneasaHe

Mo cobuiecTBo, ToBa M3CNeABaHE € MMYHOTeHeTUYHO C buomHpopmaTMyHa w
H6rocTaTUCTMYECKA METOLO0NM0MMA U C NPUIOXKEHME Ha CTPYKTYPHO OGMONOrMyHM noaxoaum.
OCHOBHMAT KOpnyc OT AaHHM e OT ceKBeHMpaHe Ha [AHK npobu oT naumeHTM Ha



AnekcaHapoBcka 6onHMUa, MY, Coduma BbB Bpb3Ka C NpeanllHn pa3paboTKn Ha AUCEPTaHTa,
KOMTO He ca 4acT OT HacToAwaTa gucepTtauma. OcTaHanmMTe JaHHU Ca NOA3BAHU OT CBO6OAHO
AOCTbMHU PEeno3nTopumn B UHTEpPHeT. lNpaBu BnevyatneHne npodecnoHanHOTO Mo/3BaHe Ha
6MOMHPOPMATUYHN U BUOCTATUCTUYECKM METOAMN, BKAOUMTENHO CTAaTUCTUYECKUA e3UK R u
cneundUyYHMTE NaKeTU KbM Hero. M3uncieHa e eBONOLMOHHATA AMBEPreHTHOCT Ha HLA 3a
BCEKM NIOKYC M 33 BCEKM WHAMBMA, a B NOCNeACTBME M XapMOHWYHATa cpeaHa OT Hal-
[obpute paHroBe Ha CBbP3BaHE 3a BCEKU UHAMBMA. [1pUNOKEHM ca U MOJIEKY/IHO-
ANHAMWYHM CMMYNALUMK NOCTUIHATM C MOMOLTa Ha OHNaH pecypcn (QwikMD) mn codptyep
cbe cBoboaeH goctbn (VMD, UCSF Chimera). ucepTaHTbT N0/13Ba KOMMNETEHTHO HA/IMYHU B
MHTEPHET Pecypcu 3a aHa/iM3 Ha reHHaTa eKkcnpecus Ha onpeaeneHn ¢GyHKUMOHaNHU
nogcucTtemum (NbTeku), Hanpumep Tasu, OTFOBOPHA 3a o0bpaboTKaTa M NpeacTaBAHETO Ha
AHTUTEHM OT aHTUTEH NPEACTaBALM KNETKM Ha UUTOTOKCUYHN Unun xennepHn T anmoounTu.
YmMeHMeTo Ha AucepTaHTa JAa wuHTerpupa 6orat apceHan oOT  UMYHOTeHeTUYHW,
6MONHPOPMATUYHN U CTPYKTYPHO BMONOTMYHM METOAM B €AMH paLMOHaNeH U NPOAYKTUBEH
aHaNM3 Ha e4HO KOHKPETHO OHKOJ/IOMMYHO 3abonsBaHe NOKasBa, Ye TON He camo e eauH oT
Hali-0CBEAOMEHUTE TYMOPHM MMYHONO03M Yy HaC, HO W Bnaaee Hal-CbBPeMeHHa OMMKC
MEeToA0/1I0rMA 33 AeCTUIMpPaHe Ha JaHHW OT FeHOMHO CEeKBEHMPaHe [0 NPaKTUYECKU
NPUNOXUMM 3HAHUS.

OueHKa Ha NoJlyYeHuTe pesynTaTu

BcAKa egHa OT 3agaunTte e M3Mb/HEHA M NOAYYEHUTE pPe3yaTaTM ca C BUCOKO
KauyecTBO. ABTOPBT NOKa3Ba ybeAnUTeNHO, Ye KAMHUYHATA u3asa Ha JAK2 V617F" mytaumaTa
He Kopesnpa ¢ eBOMIIOLMOHHATa AMBepreHTHOCT Ha HLA-I.ToBa 03Havyaga, Ye eBooLMUATa Ha
3abonaBaHeTo He 3aBUCKU OT pa3HoobpasmeTo Ha HLA ¢peHoTMNa. ToBa MOXKe Aa ce Ab/XKMK
Ha ¢aKTa, Ye ce u3cnenBa eaAuMHCTBEHA MyTauumAa. Pe3syntaTbT He M3KAOYBa acoumauma c
MasKo Ha bOpoit anenn MAM Ha CbNbTCTBAWM AedeKTU Ha aHTUIeHHOTO npeacTaBAHe.
HauctMHa, B nocneaBawuTe eKCnepuMeHTU aBTOPbT OTKPMBA 3HAYMMa acoumauma:
HeraTMBHa npu Tpu anena ( HLA-A*02:01, HLA-B*35:01, HLA-C*15:02) n no3utnsHa — npu 4
(HLA-B*44:03, HLAB*41:01, HLA-C*12:03 n HLA-C*17:01). AHanu3bT € MeTOAMYHO
M3ODbPXKAH KATO MYATUBAPUALMOHHMA TEHEepPanuMsnpaH JMHEeeH MOAEeN BKAKYBA MO W
Bb3PaCT KaTo KoBapmnatu. HamepeHu ca 1 6M- 1N TPUNOKYCHM XanaoTUNU, KOUTO KOPEeNnpart ¢
JAK2 V617F" MMH. Taka, AeTalnHuAT aHanm3 Ha HLA acouumaumuTe nokasea cneau oT
UMYHO-pefaKTUPaHE M NOACKasBa noTeHunanHu HLA KnacuduKatopm Ha TO3U  TuN
Heonnasmu. HanmumeTo Ha naumeHTn ¢ NpoTeKTUBHMA HLA ¢peHoTUN nopcKka3sa eBEHTYaNHU
AedeKTM Ha aHTUreHHOTO npeacTaBAHe. [ecTBUTENHO, U3NOA3BANKM aHANM3 Ha FeHHaTa
eKcnpecus, aBTopbT HabslogaBa HenpomeHeHa ekcnpecua Ha HLA-I reHUTe npu naymMeHTn ¢
JAK2 V617F+ MIMH, HOo oTKpuBa pedeKkTM B eKcnpecuaTa Ha Tama3uMH yyacTeal, B
npeacTaBAHETO Ha aHTUreHM B KoHTekcTta Ha HLA-l. Mo oTHoweHue Ha KOHKpeTHuA
HeoenuTon  0OycnaBAW, Hap30pa, a PECneKTUBHO W MMYHO-pefaKTMpPaHeTo, aBTOPbT
M3N0/3Ba ABa aNropuTbM 3a NpenckasBaHe Ha HLA nuraHan. M3BecTHo e, ye eheKTMBHOCTTA
Ha Te3n aJropuTMM HEe € BMCOKA W CbBCEM aAAEKBATHO AMUCEPTAHTBLT MNPOBePABA



NOTEHLMaNHOTO CBbP3BaHE Ha Hal-BepoOATHUSA HeoenuTon cbC cboTBeTeH HLA anen
M3N0/3BaMKM MOJIEKY/IHA AWMHaMMKa. Taka, ocTaBallkM B noneto Ha in silico aHanusa,
aBTOPBT YyCMsiBa Aa AOKa)Ke Ha/MYMeTo Ha npuuesieH HeoenuTton npu Tasu myTtauus,
KOMMNEHCUPANKM HeAOCTAaTbLUUTE HAa TEOPETUYHMUTE MOAENIN HA CBbp3BaHe Ha nentuamn ¢ HLA
C WWpOTa Ha NO3HAHMATA U yMeHMATa cU. HayyHuTe pesynTaTM Ha M3cnenBaHMATa Ha
AMCepTaHTa My No3BoAABaT Aa GOpMyaMpa XMMNOTE3N 33 €BEHTYa/IHO MeAWKAMEHTO3HO
NoBANABAHE Ha Te3W Heonjasmu BbB BPb3KA C MMYHO/IOTMYHUTE MNPEeAnoCcTaBkM U Aa m
NpoBepu aHaAu3MpamKkmM AOCTbMHU AaHHW OT reHHa eKcrnpecuss Npu nauMeHT U MULIK
moaenu.

M3yepnaTenHMa W KayecTBEH aHa/iM3 Ha JaHHWUTE JIOTMYHO BOAM A0 3HAYMMU
pe3ynTaTu, KouTo ce 0606LLEeHN B 7 OPUTMHANHWU MPUHOCA U 2 NPUHOCA C NOTBbPAUTENEH
Xapakrep.

Duckycua (O6¢cbrKaaHe)

Yactta o03arnaBeHa ,06cbXaaHe” npoabakaBa TeoOpeTuyHoTo 0606LieHue
3anoy4HaTto B 0630pa. To e B KOHTEKCTa Ha 6MoIorMATa Ha paka U TYMOpHaTa MMYHO0TUA U
odoOpMA OKOHYATE/NIHO KOHTEKCTya/lHaTa pPamKa KaKTO Ha LenuTe Taka M Ha u3BoauTe OT
Hay4yHUTE pe3ynTaTu OT AucepTauuMoHHUA Tpya. MNoayepTaHa e posATa Ha aganTMBHaTa
BapMabUNHOCT Ha PaKOBUTE K/JETKM KaTO LEeHTpasiHaTa XapaKTepUCTUKA, KOATO ce fABsABa
opraHusuMpall, eN1eMeHT B MpeXKaTa OT B3aMMO3aBUCUMMOCTU MENKAY XapaKTePUCTUKUTE Ha
paka no VYalHObpr. MNoayeptaHo €, Ye B TeOpeTUYeH NaaH pe3yatatute oT paboTaTa
NOAKPENAT TepaneBTMYHa CcTpaTerMa UenAwa noTUCKaHe Ha AuBepcuduKauuata u
eBonoUMATa B TymopuTe. MNocoyeHa e Bpb3KaTa Ha UMOHOTEPaNeBTUYHUTE CTPATENMK C Tasu
KoHUenums.

Bb3 ocHOBa Ha pe3yntatute oT paboTata ce cTUra A0 3aK/JYeHMeTo, uye
edeKTUBHOCTTA Ha MMYHO-peaakumaTa npu JAK2 V617F-cebp3aHaTa OHKOreHesa He 3aBUCKU
OT TFeHOTUMHOTO pa3Hoobpasue Ha HLA-I Komnnekca. Bbnpekn npeauillHM 3aKarYeHun
6a3npaHM Ha LeNIoreHOMHO M3cneaBaHe Ha reHeTUYHUTE acoumaumnm, NoayvYeHuTe pesynTtaTu
B HACTOALWOTO Npoy4yBaHe MOKa3BaT HeABYCMMUCAEHO acoumauma ¢ KoHkpeTHu HLA knac |
anenu, a U KOHKpeTHaTa CeKBEeHUMA Ha npuuenHua Heoenuton. MNocovyeHn ca nntepaTypHu
OaHHM B MoAKpena Ha AOCTUIHATUTE 3aK/l4YeHUA OTHOCHO CbliecTBeHaTa poAnd Ha anena
HLA-B*35:01 ocobeHO npu CTBONOBUTE KNETKU C HUCKA ekcnpecusa Ha HLA-I. B 3akntoyeHue e
npeanoxeH mogen 3a HLA-meguupaHa wmyHo-pegakuma npu JAK2 V617F+ MIH
noaxo4Allo MAKCTPUPaAHA CbC cxema. DopmyaMpaHM ca KOHKpeTHUTe u3BoAM M ca
NMOCTaBEHM N HOBM BBMPOCU, Bb3HMKBALLM KATO pe3ynTaT NoJiy4eHUTe pes3ynTaTu, OT KOUTO
0cobeHO CblEecTBEH MU mn3rnexaa: Kak buxa mornm paskputute mexaHumsamum 3a msbaresaHe
Ha MMYHOMIOTMYHUA HAA30p 4a Ce U3MNOAN3BAT 3a AM3aMH HA MMYHOTEpPaneBTUYHU NoAxoAum
npu MIMH? CurypeH cbm, Ye AUCEPTAHTLT BEYE MMA XMMOTE3N B Ta3W HACOKa.

KpuUtuUKuM 1 Bbnpocu



3HauMTenHMA onuT Ha A-p LLMBapoB M BMCOKaTa My epyamumMa ca B OCHOBaTa Ha eaAnH
MHOFO CbAbpXKaTeNeH U CTUNEH TPYA C MHOTO MalKo Heg0CTaTbLM

Mmam v cnegHma BbNpocC:

-  KakbB e eBONOLMOHHMA KOHTEKCT B HOPManHa ¢uU3MONOrMA Ha OnucaHaTa
peaKkLMsa Ha XMMOKCKUA B TymopuTte ?

Ny6aukauun.

Pesyntatute oT AMCEPTALMOHHMA TPYA ca NyO6AMKYBAHU B 3 CTaTUKM C MMMNAKT GaKTop
2.39, 3.25u 5.1, egHa rnasa OT KHUIa ABa MeXAYHapOoAHU N eAUNH HAaLlMOHaNeH KOHrpec.

3AK/TIOYEHUE

OuncepTaumaATta, No CbAbPKAHUE U aKTYya/IHOCT, OTrOBaps Ha M3UCKBaHMATA Ha 3aKOHa
3a pas3suTMe Ha AKagemuyHua cbcTaB B PB. OueHsBam gucepTaumaTa MNOJIOKUTENHO U
ybeneHo npenopbyBaM Ha OCTAHA/IMTE YJIEHOBE HA HAy4YHOTO Xypu Aa NoAKpenATr
NPUCH}KAAHETO Ha Hay4YHO-0Opa3oBaTeIHaTa cTeneH , A0KTop” Ha A-p Benunsap Luneapos. A3
KaTeropuyHo rnacysam 3A nNpuUCHKOAHETO Ha CTEMEHTa M MOoXesfaBamM Ha AUcepTaHTa HOBU
rosiemu ycnexu B obnactra Ha xemaTonorusTa.

AHacrac Nawos Ha ocHoBaHue un. 59 or 33N

14.06.2023, Codus
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by Associate Professor Dr. Anastas Dimitrov Pashov, Department of Immunology, Institute of
Microbiology "Acad. Stefan Angelov", BAS

Regarding: Defense of dissertation work and acquisition of the educational and scientific
degree "Doctor", in Professional direction 7.1 Medicine, in scientific specialty: 03.01.39
"Hematology and blood transfusion"

Dissertation topic: "IMMUNOGENETIC ASPECTS IN THE PATHOGENESIS OF JAK2 V617F-
POSITIVE MYELOPROLIFERATIVE NEOPLASIAS"

Author of the dissertation: Assoc. Dr. Velizar Stefanov Shivarov

Research supervisor: Associate Professor Dr. Biser Borisov, MD, Associate Professor Dr. lvan
Gigov, MD

Examination of the Dissertation's Importance and Pertinence

Dr. Velizar Shivarov's dissertation embodies an interdisciplinary exploration that successfully
integrates the disciplines of medical immunogenetics, bioinformatics, and structural biology. The
research centers on the immune surveillance of myeloproliferative neoplasms (MPNs) that carry the
JAK2 V617F mutation, an area of oncohematology that remains relatively unexplored.

A primary concern in this field is understanding the transition from clonal hematopoiesis to clinically
significant myelofibrosis (MFN), particularly the immunological and genetic factors at play. The study
centers on the V617F somatic point mutation in Janus Kinase 2 (JAK2), a mutation which induces a
state of constant activation in the JAK2 protein. This, in turn, leads to unregulated proliferation and
differentiation of blood stem cells.

The JAK2 V617F mutation is notably prevalent in MPNs, appearing in 95% of polycythemia vera
patients, 50-60% of those with essential thrombocythemia and primary myelofibrosis, and even 0.2%
of the general populace. The persistent activation of the mutant protein elicits various clinical
features and complications in MPNs, such as heightened risk of thrombosis, bleeding, splenomegaly,
bone marrow fibrosis, and transformation into acute myeloid leukemia. Notably, the mutation also
influences treatment response and prognosis in MPN patients.

This study seeks to unravel the immunogenetic aspects of immune surveillance in these tumors,
given the widespread presence of this specific mutation in a large group of malignancies. In doing so,
it provides critical answers to lingering questions within this field.



Analysis of Dissertation's Structure

The 126-page dissertation presents a well-structured analysis, divided into several sections. These
include a title page, contents, list of figures, list of tables, a glossary of abbreviations, an introduction,
a thorough exploration of the problem at hand, the research aims and objectives, materials and
methods, results, and a discussion. The conclusion then brings together the main findings,
contributions, a comprehensive bibliography, a declaration of originality, and a list of the scientific
publications that underpin the dissertation.

The study impressively utilizes 318 literature sources, with two-thirds published within the last
decade. It is extensively illustrated with 34 figures and includes 9 tables, along with an additional 11
tables attached to the manuscript's end. It is also worth mentioning the thoughtful inclusion of
guotations from esteemed cancer researchers at the start of each chapter, guiding the reader to the
chapter's main ideas.

Evaluation of Research Methods

The research, at its core, is immunogenetic, integrating bioinformatic and biostatistical
methodologies alongside structural biology approaches. Primarily, the data is derived from the DNA
sequencing of patient samples from Alexandrovska Hospital, MU, Sofia, supplemented with
information from open online repositories. The adept use of bioinformatics and biostatistical
methods, particularly the statistical language R and its specific packages, is commendable.

The dissertation includes molecular dynamics simulations, prediction of class | neoepitopes
generated by the mutation, association analyses of HLA-I loci, and gene expression analysis of the
mechanism providing antigen presentation. Dr. Shivarov's ability to harness a vast array of
immunogenetic, bioinformatics, and structural biology methods, distilling genomic sequencing data
into actionable knowledge, is truly impressive.

Examination of Results

Each of the tasks set out in the study is completed to a high standard. Dr. Shivarov convincingly
demonstrates that the clinical manifestation of the JAK2 V617F mutation does not correlate with the
evolutionary divergence of HLA-I, indicating that the disease's evolution is independent of HLA
phenotype diversity. The analysis was robust, with gender and age included as covariates in the
multivariate generalized linear model.



Dr. Shivarov's results support the formulation of hypotheses regarding possible medical intervention
of these neoplasms, in relation to the revealed immunological prerequisites, and verify them by
analyzing available data from gene expression in patients and mouse models. The analysis yields
significant findings, resulting in 7 original contributions and 2 of a confirmatory nature.

Discussion

The discussion section continues the theoretical summary, framing the objectives and the
conclusions of the scientific results of the dissertation work in the context of cancer biology and
tumor immunology. The work emphasizes the pivotal role of cancer cells' adaptive variability, as it
ties into Weinberg's cancer characteristics, indicating that the results theoretically support a
therapeutic strategy aimed at suppressing diversification and evolution in tumors.

Critique and Queries

The strength of Dr. Shivarov's work lies in his profound experience and erudition, which form the
bedrock of a comprehensive and elegantly crafted dissertation. | do have a question regarding the
evolutionary context of the described hypoxic response in tumors under normal physiological
conditions.

Publications

The research has been disseminated through three articles with impressive impact factors, a book
chapter, and presentations at two international and one national congress.

Conclusion

The dissertation aptly meets the content and relevance criteria as outlined by the Law on the
Development of the Academic Staff in the Republic of Belarus. | wholeheartedly endorse the
awarding of the degree "doctor" to Dr. Velizar Shivarov and urge the other members of the scientific
jury to do the same. | am confident that Dr. Shivarov will make significant contributions to the field of
hematology.

Anastas Pashov Ha ocHoBaHme un. 59 or 33N

14.06.2023



