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Ob6unact Ha BHciIe obpazoBanue: 7.1. 3apaBeomna3Bane u cropt , [IpodecronanHo HampaBiIcHHE:
7.1 Meaununa, Hayuna cnenuanHoct: ,,MeauIIMHCKa reHeTUKa”

ABTOp: 1-p 3opuuna boromminosa KamGyposa-MapTuHoBa

Kareapa: Meaununcka resetuka, MY - Ilnesen

Tema: [IpoyuBaHe BbPXY HOCHTEICTBOTO HAa FCHETHYHH JC(PEKTH 3a TPEIPA3NOIOKCHUE TPU

JKCHU C paK Ha I'bpda H PpPaK Ha SSWYHUK OT B’LJIFapCKaTa nomnyjanuga U 3HAYCHUCTO Ha
YCTAHOBCHUTC I'CHCTUYHH BAPUAHTH 34 U3IrPAKAAHC HA IMOAXO0J 3a TCHETUYIHO KOHCYJIITUPAHC ITPU
Te3H 3a00JIIBaHUS

Hayuen pbkoBoguren: npod. 1-p Kars Crepanosa KoBauera-Koresa, mm

Csc 3anosen Ne 3765/ 17.12.2024 rox. Ha Pexkropa Ha MY - [lneBeH, cbM u30paHa 3a 4ieH Ha
Hayunoro xypu (HXX) BBB Bpb3ka ¢ aucepTanvoHHHsA Tpya Ha A-p 3opauna KamOyposa-
MaptunoBa, a ¢ Pemenue ot 1-to 3acemanue Ha HX cbm omnpenenena 3a Ilpeacenaren.
Jexnapupam, ye HiMaM KOH(IMKT Ha UHTEPECH C aBTOpKaTa Ha JUCEPTALlMOHHUS TPY/L.

OO0 npeacTaBsAHE HA MPOLEAYPATA U JOKTOPAHTA

[IpencraBeHUAT KOMIUIEKT JOKYMEHTH M MaTepHUalii € B ChOTBETCTBUE C IMpolieypaTa
3a npuaoousane Ha OHC ,,noxtop* B MY-Ilnesen u [IpaBunnuka 3a PAC Ha YHuBepcureTa.
CTaHOBUIIIETO € M3rOTBEHO Bb3 OCHOBA Ha IpPEACTaBEH aBTOpedepaT M AUCEPTALMOHEH TPYA.
[Tocneauust e B 00eM 172 ctpanunu u cbabspxka 20 ¢urypu u 28 tabnuuu. bubmuorpadusra
obOxBaia 465 nuTepaTypHH U3TOYHHUKA, OT KOUTO 5 Ha kupuiuia u 460 Ha TaTUHUIIA.

Hucepranusta U aBTopedepaTbT ca CTPYKTypUpaHa MO IMpaBHUJIaTa 3a U3TOTBSHE Ha
TaKbB BUJ HAayyHH TPYJOBE, BBIIPEKU TBBbpAE rojemus obdem. IIpaBu no6po BrewarieHue, uye
pasnenute Pezyntatn m OOchKaaHe ca NMpeICTaBeHM KaTro oOIy pasfeln, ¢ KOeTo ce Mu30sArmar
U3JIMIITHA TTOBTOPEHHS U MO-JIECHO C€ BB3IpHEMa JIOTHYHATA MOCJIEI0BAaTEIHOCTH U CTOMHOCT Ha
naHHuTe. 3a ToBa jgomnpuHacs u (puHamHOTO OO60O0IEHUe. J[0Ka3aTeICTBEHUAT MaTepHal € C
MHOT0 J100p0 KayecTBO M CBUJETENICTBA 33 BH3MOKHOCTHTE Ha JOKTOpaHTKaTa. [IpounThT Ha
JUCcepTalusATa OCTaBs LAJI0CTHO BIIeYaTJIeHHE Ha MalllabHO, MHOTOIIJIACTOBO HAYYHO IIPOYUYBaHE.



AKTYaJIHOCT HA TeMaTHKAaTa

AKTyaTHOCTTa Ha TeMaTukaTa € 0e3cropHa. PakbT Ha r'bp/iaTa € Hali-uecTOTO PakoBO 3a00JIsiBaHe
Cpell )KEHHTE, a paKbT Ha AMYHULUTE € €JHO OT Hal-3JI0KAYECTBEHUTE - C arPECUBHO IIPOTHYAHE U
HUCKa IIpeKHUBAEMOCT. ToBa onpezAens MEOUKO-COLMANIHOTO 3HAYEHUE HA TE3H JBE
37I0KaueCTBEHU 3a0omsBaHus. ETHONOrHATAa UM € KOMIIEKCHA M BKJIFOUBA YYacTHE Ha T€HETUYHU
U CpelioBU (PAKTOPH, B CIOXKHH B3aMMOJCHCTBHS MOMEXAY UM. YHACIEJCHUTE T€PMUHATHBHU
MyTalliM B T€HU 3a MPEpasNoyio’keHNe KbM paK ca B OCHOBATa Ha HACJIEICTBEHUTE GOPMHU IpHU
Te3u ABe 3a00isiBaHus. Pa3kpuBaHeTO Ha reHeTUYHATa IPUPOAA HA HACIEICTBEHMs paK Ha I'bpia
U AMYHULY JOCKOPO CE€ OTpaHMYaBalle O HAKOJIKO BUCOKO-PUCKOBHU IeHU. JIHeC, C HaBIM3aHETO
Ha HOBUTE I'€HOMHHU TEXHOJOTMU-CEKBEHUPAHE OT CIIEABAILO IIOKOJICHHE CIIEKTHPBT Ha I'CHH,
ydacTBalld B  HACJIEJCTBEHOTO IPEIPA3INOJIOKEHUE HENPEKbCHATO pacTe. 3a MEH
JIUCEPTALMOHHUAT Tpyx Ha 3opHuna KamOypoBa € akTyal€H W € ¢ NPUHOC 3a Hamara Hu
MEXJlyHapo/JHaTa Hay4yHa OOLIHOCT IJaBHO Mo 2 npuyuHU. OT eqHa cTpaHa 3a IPbBB II'BT B
Bbrirapust e mpoBeieHO MUpPOKOManabHO M3CIeIBaHe Ha TEHETHYHU Je(EKTH B IUPOK CIIEKTHP
oT 94 reHu 3a Npeapas3nooKeHue, IIPU KEHHU C paK Ha I'bp/a UM paK Ha sITUHUK OT bbarapckara
HOMYyJIalMsl — BaXXHU COLMAIHO-3HaYMMHU 3a0ossBanus. M3non3BaHu ca Hail-MOJIEpHU METOJHU 3a
CEKBEHHpAHE OT CJIeBAIIO MOKoIeHHe. OTKpUTH ca U HOBM NATOI€HHU BAPUAHTH, KOUTO HE ca
ONMCBAaHM Jocera 3a bearapckara nomynanus, KakTo ¥ TaKMBa, KOUTE HUKOra HE Ca ONMCBAHU B
cBeTOBHM Oa3zu naHHu. OT Jpyra cTpaHa, pe3yiaTaTUTe OT IPOYYBAHETO JaBaT  peajHa
BB3MOKHOCT 3a IO-I/BJIHOLEHHO TI'€HETUYHO KOHCYJITHPAHE HAa TAKMBA IALUUEHTH M TEXHUTE
cemeiictBara. OcBeH TOBa c€ MOTBbpPXAABaT OTTOBOPHOCTUTE W pOJIATa HAa TE€HETUYHHUS
KOHCYJITAHT, KaTO MHTETPAJIHA YaCT OT MYJITUIUCLIUIIIIMHAPEH €KUII, AaHTaKUpaH ¢ nanueHTu ¢ PT°
unn PS. MHOro BaxkeH € M3rpajicHus KOMIUIEKCEH IOJAXOJ 3a N'€HETUYHO KOHCYJITHpaHE IpHU
nanueHTH ¢ HacienctBeH PI/PS u TexHu pucKoBH POJACTBEHHIIM, B 3aBUCUMOCT OT YCTAHOBEHHUS
Hocutencku cratyc Ha II/BII Bapmant. ToBa e BakHO 3a paHHaTa AMAarHo3a, Mo-e(peKTHBHO
JeyeHue U npoduIakTHKa Ha Te3U 3200 s IBaHUS.

Ilo3HaBaHe Ha npoﬁ.ﬂeMa H I[eJ'IeCL()ﬁpiBHOCT Ha 1meJjiTa 1 3a1a9uTe

O0630pbT € MHOrO OOCTOEH M JIOpW IpeKajeHo jaeTailyieH. Pa3znenen e Ha 4 OCHOBHU pazjiena ¢
TEXHUTE MOJAPA3/JENH, C OrJie]l MPEIBUICHUTE €Talld Ha HayYHOTO MpOy4YBaHE. AKLIEHT B HEro €
T€HETUYHOTO KOHCYJITHpPAaHE TMpPU paA3JIMYHUATE BHJIOBE pak Ha TbpAaTa W sAWYHUKA.
CucreMaTu3upaHeTO Ha JIMTEPATYpHUTE JAHHM I[IOKa3Ba, 4e JOKTOpaHTKaTa MHOro Jo0pe
Mo3HaBa ImpobsieMa U MOKe J1a IIPaBU aHaJIN3 Ha HUTHpaHaTa quteparypa. OueBUIHO e, 4e B XoAa
Ha pa3paboTBaHe Ha JUCcCepTaluATa, T € o0oraTHia W HAATPaIUIa 3HAHUATA U YMEHHTA CU B
o0acTTa Ha YOBEIIKAaTa OHKOT€HETHKa U Haii-Beue B MPUIIOKEHUETO Ha Hail- HOBUTE T€HOMHHU
TEXHOJIOTUM W METOAM 3a JAuarHoctuka. JloOpo BIedaTiieHWe TMpaBU MPEICTABEHOTO
camocTtositenHo O0o0IeHne Ha JuTepaTypHust 0030p. FIMEHHO B HEro JOrMyHO ce 000CHOBaBa
3aMHCBJIa Ha LeNTa U 3a/1a4uTe Ha JUCEPTALMOHHHUS TpyH. 3a bearapckara rnonysnanus, JIAICBAT
myOJMMKYBaHM JTAaHHM 32 JIeJIa Ha YMEPEHO-TICHETPAaHTHUTE TeHu B eTnonorusta Ha PI™ u PSI, kakTo
U 3a CHEeKThbpa Ha MYTallud BBB BHUCOKO-TIEHETpaTHUW TeHu, pasnuuyHu or BRCAIL u 2.



[IpoyuBanusTa Bbpxy reHernuyHata ertuosiorusi Ha PI/PS 3a bwarapckara mnomymamus ca
MPOBEXAAHU MPEAUMHO CpPeJ] CelIeKTUpaHu Ipynu pamunuu. Bcuuko ToBa mopaxjia MHTepeca Ha
JOKTOpaHTKaTa KbM I[10-331bJI00YEHO MpOyYBaHE Ha T'€HETUYHATa OCHOBA MpPU HACIIEJICTBEHU
dopmu Ha PI' u PSl, usznon3Baiiku HOBUTE TEHOMHH TEXHOJIOTUM M CTaBaT OOCKT HA HACTAIIATa
Hay4Ha pa3paboTKa.

ea u 3apa4un

Ilenra ¢ dopmynmupana MHOTO n00pe. 3a MOCTUTAaHETO W ca 3aJI0KEHH 5 OCHOBHHU 33Jadud C
MHO>KECTBO noj3afauu. Te ca mpecTaBeH KOHKPETHO U ca aJIeKBaTHU Ha MIOCTaBeHaTa 11edl.

MeTo0JI0THs HA U3CJIEABAHETO

B npoyuBaneTo ca npeacraBeHu — 203 nanMeHTKH ¢ pak Ha I'bpJaTa, pa3JejeHu IPaBUIIHO, 1O
BB3pacT (5 rpymu), no Kputepuu 3a pamMuaHocT (6 TpynH), CHOPea UMYHOXUCTOXUMUYHUS CTaTyC
(4 rpynu); u 67 )KeHU ¢ pak Ha siiuHMKa 3a nepuoxa oT 11 rogunu. Ilanuentkure ca HabupaHu
npocnektuBHO. Te ca mocerwnu kabuHeta 3a ['K kpMm YMBAJI T'eopru Crpancku — IlneseH.
Habupanu ca cblllo peTpoCHEKTUBHO OT perucTbpa Ha OHKOJOTMYHHS LEHThP Ha CbIlaTa
Oonnuna. JXeHure ¢ pak Ha sAMYHUKAa ca BKJIIOYBAHU HPEIUMHO IIPOCHEKTUBHO OT TE3H
npemuHaBaiu yedeHue B YMBAJI I'eoptu Ctpancku [1nesen.

CrerHaro M SICHO ca NPEACTaBEHH W3IOJI3BAHUTE METOJIHU, a HMMEHHO — AHKETeH METOJ;
I'eneanornuen merona, JJHK ananu3 ¢ uzonupane Ha JJHK, MacuBHO napanenHo CEKBEHUpPAHE U
AHanu3 Ha JaHHWUTE OT CEKBEHUpaHeTo; | eHeTnuHo KoHcynTupane U CtaTucTuyecka oopaboTka
Ha JJAaHHUTE.

IIpunoxkeHata B AMCEPTALIMOHHMS TPYA METONOJOTHS € Hall - ChbBpPEMEHHa. T I03BOJIABA
IIOCTUTaHE Ha IOCTABEHATa ILI€J M JaBa aJeKBaTeH OTroBOp Ha 3amauute. [IpeacraBenm ca
NOJPOOHO TJAaBHUTE METOJUYHM €Tarna Ha M3CJIEJBAHETO M M3IOJI3BAHUTE B TAX METOJU.
be3cnopHo, JOKTOpaHTKaTa MOKa3Ba MHOTrO J00pa TeopeTWyHa W IMpakTU4ecKa MOArOTOBKA M
npodecroHaieH onuT. Bucoko oneHsBaM JUYHUS TPYH, KOHTO TS € BIOXKHUIA B YCBOSIBAHETO U
MIPUJIAraHETO Ha BUCOKOTEXHOJIOTUYHUTE METOAHU B IUCEPTALMOHHUSA CU TPYA.

Pe3yaraTu n o0cbxnane

[TogkpensaM mmojaxoja Ha aBTOpKaTa Jja MPEJCTaBU PE3yJITaTUTE 3a€IHO C TAXHOTO OOCHXKAaHE B
001 pa3nen. Pe3ynrarurte ca OMMcaHu MOCIEIOBATEIHO TaKa, KAKTO JIOTHYHO € CIIE/IBAJIO0 CaMOTO
poyuBaHe, B OCHOBHUTE eTama Ha paspaborkara. J[oOpo BmedarieHue mpaBAT 000OIIEHUsATA,
KOHMTO C€ TPaBST CIIE] BCEKH pa3fiel U Ooapa3/iell Ha pe3yiTaTuTe. ToBa MOTBbpKIaBa YMEHHETO
Ha JJOKTOpaHTKaTa jJa 00o0maBa u ananu3upa. OHarjaeasiBaHeTo Ha Pe3yJITaTUTE € C MHOTO T0OpO
KadecTBo. @urypute u tabauuure ca nHbopmatuBHH, He ce mpemoBTapsAT AETailIHO B TEKCTA,
HO Ou Onio 100pe Aa oTpa3sBaT JaHHU OT CTATUCTHUYECKH aHaJIU3, 0COOEHO IPU HAKOH, KOETO OU
JOTIPUHECIIO 3a TO-100po pa3OupaHe Ha NOJdydyeHuTe pe3yiaratd. Etanute Ha HaydHaTa
pa3paboTKa ca CIeIHUTE:



[IbpBuAT eTtan e Bb3pacToBH, penpoayKTUBHU, (GAaMWIHM W KIMHUYHU XapaKTEPUCTHKH Ha
MpOy4YBaHUTE XeHU ¢ PI' U XMCTOIOTMYHN U MOJEKYJISIPHH XapaKTEPUCTUKH HAa TyMOPHUTE MpHU
Tax“. JlucepranTkara ycTaHOBSIBA!

Haii-uecto ce 3acsra Bb3pactoBata rpyna mexay 40 49 r.; Ilo-dyecrara nokanu3amus Ha
TYMOpUTE € JisiBa I'bpaa, PaMUIHOCT ce ycTaHOBsiBa B 16% ot Bcuuku ciaydyau Ha PI'; Haii-
yecTusT xucrosoruueH tum € NST, a Hail-uecTusT cyporates cyoTun e Jlymunanen A.

BropusT eTan Ha npoy4BaHeTo € YecToTa HA HOCHTEICTBO U MPOQHIIa HA MATOTCHHU/BEPOSTHO
natoreHHu (II/BII) BapuanTu B reHuTe 3a npeApasnoiokKeHHe KbM pak cpej U3ciieJ[BaHaTa rpymna
s)kenu ¢ PI'. ABTopkara ycraHoBsBa:

Yecrorara Ha HocuTencTBO Ha 1B B renu 3a npenpasnonoxkenue kpbM PI™ B oOmiaTa rpyna >keHH
22%. Jlenst Ha THPT' e mo-BHCOK OT TO3U IOKJIa/BaH MO JUTEpaTypHHU JaHHU. ChbriacHa ChbM C
00sICHEeHHETO Ha aBTOpKara. B paBHa cTeneH ca 3acerHatv BUCOKO- U YMEPEHO MEHETPAaHTHUTE
renn. Hali-Bucoka e decrorata Ha HocutencTtBO Ha [IB  cpex mnaunumeHTkute, paHo
nuarHoctunupanu 10 39r. Haii-yecto ca 3acernatu BRCA1/2 renute , 1oKato B rpymnara >keHU
cnen 40r, Hail-uecto ce otkpuBar [IB B ymepeHO-IeHETpaHTHU T'€HHU.

UYecroTaTta Ha oTkpuTo HOocuTescTBO Ha [IB B BRCA renute ce noBuiiaBa u goctura ao 44%, ako
Ipu aHajgu3a Ha ¢aMuiiHaTa aHaMHe3a Cce€ B3WMaT NPEeABUA M PoJCTBeHHMIUTE C PS.
JlokTopaHTKaTa MOTBBbPXKAaBa CXoJqHaTa reHeTuyHa eruonorus (ydacrue Ha BRCA1/2 renute)
npu JABeTe 3a00isABaHUS — pak Ha Tbpaara U pak Ha siyHuka. Cpen xenute ¢ THPI
nocureactBoTo Ha [1B e 43,2%, xato okoio 2/3 ot tax ca B BRCA1 reua.

Tperusit eran e Bb3pacroBu, penpoayKTHUBHH, (AMWIHM, XHCTOJIOTMYHU U KIUHUYHU
XapaKTEPUCTUKH Ha ITPOy4YBAHUTE XKeHU ¢ P

[ToTBBpkaBa ce, ye Hal-3acerHara Bb3pacToBaTa Trpymna € mexay S50-69r., kaTo HamepeHaTa
CpelHa BB3pacCT Ha JuarHocTuiupane € 57,54r. HamHopMeHOTO Teryio y4yacTBa B €THOJOTUS Ha
Ps. B wuscneaanero ¢amunuuaT PS uma nan oxono 12% ot Bcuuku ciyuau. Hait-uectus
xucronornueH tun € BCCOK .

YerBbpTH eTan : YecToTa HA HOCUTENICTBO U Mpoduna (BUI U MOJEKyTHA XapaKTepUCTUKaA) Ha
[1/BII BapuaHTH B T€HUTE 3a MPEIPa3MNOI0KEeHNE KbM PaK cpell U3clieiBaHaTa rpymna skenu ¢ PS u
PT:

Yecrorara Ha HocuTencTBO Ha [1B B renu 3a mpeapasnonoxenue B odmiata rpymna sxeiu ¢ PS e
27%. B obmaTa rpymna npoyuBanu skeHu ¢ PI" u P4 ce otkpusar 45 [1B (B 22 rena). Illect ot Tax
ca B reaute FANCM, FANCG, BRIP1 (FANCJ), RADSIC, TP53 u ERCCS) u He ca noknaaBaHu
nocera. CUHAPOM Ha HaCJEICTBEHA MYJITWIOKYCHA HEOIUIa3usl aBTOpKaTa yCTaHOBsABa B 2% OT
BcMYKHU u3cnensanu xkeHu ¢ PI' u P, xato B 40% oT Te3u ciayyau eIMHUAT OT BapUaHTHUTE € B
BRCA renute. ChriacHa c¢bM C OIIEHKAaTa, 4€ OCOOCHOCTUTE B TE€HETHYHHA Npoduia Ha
Bearapckara momynanusi, NOTBBPXAaBa HEOOXOAMMOCTTAa OT NpUilaraHe Ha IO-BCeOOXBAaTEH
TeHeTUYEeH CKPUHUHT, C U3M0JI3BaHe Ha HOBUTE reHOMHH NGS TeXHOJIOTHH.



IleTn eran: M3rpaxiane Ha MOAX0/1 32 FTEHETUYHO KOHCYJITUPAHE, B 3aBUCUMOCT OT HOCUTEJICKUS
cratyc Ha [I/BII BapuaHT B reHUTE 3a NpeApa3noyiokeHue npu nanuentu ¢ PI/PSA

IIpu I'K Ha >xenute ¢ HacnenctBenu ¢opmu Ha PI/PS, nmpmwkamum ce Ha IIB BBB BHCOKO-
MEHETPAHTHUTE TeHU JIOKTOPAHTKATA CE€ € MPUIbPKAJIa OCHOBHO KbM OOIIONPHUETUTE TPETIOPHKH.
Ho npu xenute ¢ HocutenctBo Ha [IB B yMepeHO-TICHETPAHTHUTE T'€HU POJISITA HA TEHETUYHUS
KOHCYJITAaHT CTaBa KPUTHMYHO Ba)KHA 3a MEPCOHAIM3MpPAHE HA PHUCKA W H3TpaxKJaHe Ha Haid-
MOIXOIAIIA CTPATETUATA 32 MPO(PUIAKTHKA Ha IPYTH BH3MOKHH JIOKATU3AIUH.

Cnoaensim u3Bona, ye 'K npu PI' u PS e ocHOBEeH moaxona 3a OTKpUMBAHE Ha HACIEICTBECHU
dbopmu Ha Te3u 3aboisaBaHus W 4ye ['K mo3BosisiBa HAa T€HETUYHHUS KOHCYJITAHT Jia HANpPaBH TO-
TOYHA OIIEHKA HA pUCKa MPU KOHKPETHUS MAIMEHT W HETOBH POJICTBEHMIIM, KAaTO J1aJie HACOKH 3a
no-e)eKTUBHA paHHA IMAarHO3a, JICUCHHUE U TPO(HITAKTHKA.

N3Boan

[Tpuemam m3Bomute. Te ca moOpe oOMHCICHH M KOHKpeTHO (Gopmynupanu. HampaBenw ca 5
OCHOBHU M3BOJIa C HSKOJIKO IMOJ-U3BOJA, OTpa3siBallld KOPEKTHO €TaluTe M IOJETaluTe Ha
npoyuBaHeTo. Te ca ToueH OTTOBOp Ha MOCTaBEHUTE 3aJIa4H.

IIpunocn.

[TpuemaM IPUHOCUTE U CAMOOLICHKAaTa Ha AOKTOpaHTKaTa. IlosrydeHuTe pesysraTtu Morar zia ca
0a3a 3a CpaBHUTEIHHM IMOMYJALMOHHU IPOYYBAHUS U IUIAHUpPAHM JeWCTBUS B oOjacTra Ha
MEAMIIMHCKOTO 00chyxBaHe npu nanueHTH ¢ PI/PS. MHoro neHHu 3a MEH ca U MPUHOCHUTE C
IPWIOKEH XapakTep, Kacaellld W3rpajJeHus LIOCTHUS MOJXOJ 332 T€HETUYHO KOHCYJITHpaHe -
HacoyBaHe KbM KabuHer 3a MI'K, Ha3HauaBaHe M WHTEpPHpPETUPAHE HA TEHETUYHHUTE
U3CIIeIBaHMsl, OIpe/esiHE Ha pUCKa M ChCTAaBSHE HA MHJAMBUIYyaJeH IUIaH 3a MAlUEHTKUTE U
POJICTBEHULIUTE UM.

[TyOnukanuonHa akTuBHOCT Ha A-p KamOypoBa, cBbp3aHa ¢ qucepTalluOHHUS TPy, KaTo Opoil u
KaueCTBO, Hay4HH TpynoBe ca gocrarbyiu 3a OHC “noxrop”.

ABTOpedepar

ABTOpe(l)epaT’bT npeaAcTaBisiBa zLo6pe MMPpEACTAaBCH CaMOCTOATCJICH HAYUCH TPYyd U NPCACTABIIABa
I[O6’bp aTeCTaT 3a JOKTOpAHTKATa. Toil € u3roTBeH Ccriope] N3UCKBAHUATA U OTpa3siBa OCHOBHUTC
pe3yiTaTtu, NOCTUIHATHU B AUCCPTAIMATA.



3AKJIIOYEHUE

JucepraumoHHuAT TpyA Ha A-p 3opHuna KamOypoBa chbiabpika HaydyHM U KIMHUKO-TIPUIOKHU
pe3yiTaTi, KOUTO ca MPUHOC HE caMo B ObJarapckara Hayka. Jlucepranusara oTroBapsi Ha BCUUKH
U3MCKBAaHUS Ha 3aKoHAa 3a pa3BUTHE Ha axKaJeMU4YHHs cbcTaB B PenyOmmka bbiarapus,
[TpaBuiiHuKa 3a HeroBoto npuiaraHe U [IpaBunnuka 3a PAC Ha MY - IlneBen. JlokropaHTkaTa
NpUTEKaBa TEOPETHMYHH 3HAHMS M TNPOPECHOHATHM YMEHHMS 32 HAydyHaTa CIELHaTHOCT
“MenuuuHcka reHetuka“. Ta neMOHCTpuUpa KauecTBa M BB3MOXKHOCTH 32 CAMOCTOSTEIHO
NPOBEXJaHEe Ha 3a7bJ004YEeHO HayyHO H3cienBaHe. Ilopagu ropeusnoxkeHoTo, yOeneHo aBaM
CBOSITA IIOJIOKUTEJIHA OLEHKA 3a IPOBEACHOTO AMCEPTALMOHHO IIPOYYBAaHE W IpeajaraM Ha
IOYMTAEMOTO HAy4yHO XKypU Ja NpHUCHAM oOpa3oBaTesiHaTa W Hay4yHa CTENEH ‘JIOKTOp  Ha A-p
3opuuna boromunoa KamOypoBa-MapTuHOBa, B JOKTOpCKaTa mporpaMa o MenunuHcka
TE€HETHUKA.

05.02.2025 r. H3rorBua cranoBuine: Ha ocHoBaHue un. 59 or 33111

(Hdou. 1-p Mapus CumeoHoBa, 1M )
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General presentation of the procedure and the PhD student

The submitted set of documents and materials is in accordance with the
procedure for obtaining the PhD degree at MU-Pleven and the regulations of the
University.

The assessment is based on the submitted abstract and the dissertation. The
latter is 172 pages long and contains 20 figures and 28 tables. The bibliography
contains 465 references, 5 of which are in Cyrillic and 460 in Latin

Despite the very large volume, the dissertation and the abstract are structured
according to the rules for the preparation of this type of scientific work. It makes a



good impression that the Results and Discussion sections are presented as a single
section, which avoids unnecessary repetition and makes it easier to perceive the
logical sequence and value of the data. The final summary also contributes to this.
The evidence is of very good quality and demonstrates the skills of the PhD student.
A review of the dissertation leaves the overall impression of a large-scale, multi-
layered research study.

Topical relevance

The topicality of the subject is undeniable. Breast cancer is the most common
cancer in women, and ovarian cancer is one of the most malignant - with an
aggressive course and low survival rate. This determines the medical and social
significance of these two malignancies. Their aetiology is complex and involves the
participation of genetic and environmental factors, which interact with each other in
complex ways. The inherited forms of these two diseases are based on germline
mutations in cancer predisposition genes. Until recently, deciphering the genetic
nature of hereditary breast and ovarian cancer was limited to a few high-risk genes.
Today, with the advent of new next-generation genome sequencing technologies,
the spectrum of genes involved in hereditary predisposition is widening

For me, Zornitsa Kamburova's dissertation is relevant and contributes to our
and the international scientific community for two main reasons. Firstly, for the first
time in Bulgaria, a large-scale study was conducted on genetic defects in a broad
spectrum of 94 predisposition genes in women with breast or ovarian cancer from
the Bulgarian population - important socially significant diseases. State-of-the-art
next-generation sequencing methods were used. Novel pathogenic variants were
also discovered that had not previously been described for the Bulgarian population,
as well as those that had never been described in global databases.

On the other hand, the results of the study provide a real opportunity for more
comprehensive genetic counselling of these patients and their families. In addition,
the responsibilities and role of the genetic counsellor as an integral part of a
multidisciplinary team caring for patients with BC or OC are confirmed. The
established comprehensive approach to genetic counselling of patients with
hereditary BC/OC and their at-risk relatives, depending on the identified carrier
status of the P/LP variant, is very important. This is important for early diagnosis,
more effective treatment and prevention of these diseases.



Knowledge of the problem and appropriateness of the objectives

The overview is very thorough and even excessively detailed. It is divided
into 4 main sections with corresponding subsections based on the intended research
phases. The focus is on genetic counselling for different types of breast and ovarian
cancer. The systematisation of the literature data shows that the PhD student is very
familiar with the problem and can analyse the cited literature. It is obvious that in
the course of writing her dissertation she has enriched and expanded her knowledge
and skills in the field of human oncogenetics and especially in the application of the
latest genomic technologies and diagnostic methods. The self-prepared summary of
the literature review makes a good impression. Here the aim and objectives of the
work are logically justified. For the Bulgarian population, there are no published
data on the proportion of moderate-penetrant genes in the aetiology of BC and OC
and on the spectrum of mutations in high-penetrant genes other than BRCA1 and 2.
Studies on the genetic aetiology of BC/OC in the Bulgarian population have been
conducted mainly in selected families. All this aroused the interest of the PhD
student in a more in-depth study of the genetic basis of the hereditary forms of BC
and OC using new genomic technologies and became the subject of the growing
scientific work.

Aim and tasks

The aim is very well formulated. There are 5 main tasks with many subtasks
to achieve it. They are presented specifically and are appropriate to the objective
set.

Research methodology

The study included 203 breast cancer patients correctly categorised by age (5
groups), familial criteria (6 groups) and immunohistochemical status (4 groups),
and 67 women with ovarian cancer over a period of 11 years. Patients were
prospectively recruited. They visited the genetic counselor at the Georgi Stranski
University Hospital - Pleven. They were also retrospectively recruited from the
registry of the Oncology Centre of the same hospital. Women with ovarian cancer



were mainly prospectively included in the study as they were undergoing treatment
at the Georgi Stranski Pleven University Hospital.
The methods used are briefly and clearly presented, namely - Interview method,;
Genealogical method, DNA analysis with DNA isolation, Massive Parallel
Sequencing and sequencing data analysis; Genetic counselling and Statistical data
processing

The methodology used in this work is the most modern. It makes it possible
to achieve the objective set and provide an appropriate response to the tasks. The
main methodological stages of the research and the methods used are presented in
detail. Undoubtedly, the doctoral student has a very good theoretical and practical
training and professional experience. | highly appreciate the personal work she has
put into learning and applying the high-tech methods in her dissertation.

Results and discussion

| support the author's approach of presenting the results together with her
discussion in a general section. The results are described in the order in which the
study itself was logically conducted at the key stages of development. The
summaries of the individual sections and subsections of the results make a good
impression. This confirms the PhD student's ability to summarise and analyse. The
illustration of the results is of very good quality. The figures and tables are
informative. They are not repeated in detail in the text, but it would have been good
to reproduce data from the statistical analysis, especially in some that would
contribute to a better understanding of the results obtained. The research is
organised as follows

The first part is "age, reproductive, familial and clinical characteristics of
women with BC and histological and molecular characteristics of their tumours”.

The dissertation states: The most commonly affected age group is between 40
and 49 years; the most common tumor localization is the left breast; 16% of all BC
cases are familial; the most common histologic type is NST, and the most common
surrogate subtype is luminal A.



The second part of the study looked at the frequency of occurrence and
profile of pathogenic/llkely pathogenic (P/LP) variants in cancer predisposition
genes in the study group of women with BC. The author found:

The prevalence of PV carriers in genes predisposing to BC in the overall

group of women was 22%. The proportion of TNBC was higher than reported in the
literature. | agree with the author's statement. Genes with high and moderate
penetrance are equally affected. The highest prevalence of PV carrier was seen in
patients diagnosed early and up to 39 years of age. BRCA1/2 genes were most
frequently affected, while in the group of women after 40 years of age, PV was
most frequently found in genes with medium penetrance.
The frequency of detected PV in BRCA genes increases and reaches 44% when
relatives with OC are included in the genealogical analysis. The dissertation
confirms the similar genetic etiology (involvement of BRCA1/2 genes) in both
diseases - Dbreast cancer and ovarian cancer. Among women with TNBC, the
prevalence of PV was 43.2%, with approximately two-thirds involving the BRCAL
gene.

The third part looks at the age, reproductive, familial, histologic and clinical
characteristics of the women with OC studied:

It is confirmed that the most affected age group is between 50 and 69 years,
with an average age at diagnosis of 57.54 years. Obesity is involved in the etiology
of OC. In the study, familial RA accounted for about 12% of all cases. The most
common histologic type was SOC.

The fourth part: frequency of carriers and profile (type and molecular
characteristics) of P/LP variants in cancer predisposition genes in the study group of
women with BC and OC:

The prevalence of PV variants in susceptibility genes in the overall group of
women with OC was 27%. In the overall study group of women with BC and OC,
45 PVs (in 22 genes) were found. Six of these were in the genes FANCM, FANCG,
BRIP1 (FANCJ), RAD51C, TP53 and ERCC5) and have not been previously
reported. The author found a hereditary multilocus neoplasia syndrome in 2% of all
women with BC and OC studied, and in 40% of these cases one of the variants was
in the BRCA genes. | agree with the assessment that the peculiarities of the genetic
profile of the Bulgarian population confirm the need for more comprehensive
genetic screening using new genomic NGS technologies.



The fifth part: Development of an approach for genetic counseling
depending on the carrier status of the P/LP variant in the susceptibility genes in
patients with

In the genetic counselling of women with hereditary forms of BC/OC due to
PV in the high - penetrant genes, the PhD student mainly followed the generally
accepted recommendations. However, in women with PV in moderate-penetrant
genes, the role of the genetic counselor is crucial to personalize the risk and develop
the most appropriate prophylaxis strategy for other possible sites.

| agree with the conclusion that genetic counselling in BC and OC is a
fundamental approach to detect inherited forms of these diseases and it allows the
genetic counselor to more accurately assess the risk of the individual patient and her
relatives, providing guidance for more effective early diagnosis, treatment and
prevention.

Conclusions

| accept the conclusions. They are well thought out and concise. There are 5
main conclusions with some sub-conclusions that accurately reflect the stages and
sub-stages of the study. They are an accurate response to the tasks set.

Contributions

| accept the contributions and self-evaluation of the dissertation. The results
obtained can be the basis for comparative population studies and planned
interventions in the field of medical care for patients with BC/OC. Also very
valuable are the contributions of an applied nature related to the established
comprehensive approach to genetic counseling - referral to an office for medical
genetic counselling, ordering and interpretation of genetic tests, determination of
risk, and development of an individualized plan for patients and their families.

Dr. Kamburova's publication activity related to the dissertation, in terms of
number and quality, scientific papers are sufficient for the PhD.



Abstract

The abstract is a well-presented independent scientific work and is a good
testimonial for the PhD student. It has been prepared as required and reflects the
main findings of the dissertation.

CONCLUSION

The dissertation work of Dr. Zornitsa Kamburova contains scientific and
clinical-analytical results that are not only a contribution to Bulgarian science. The
dissertation fulfills all the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria, the regulations for its implementation
and the regulations of the RAS of MU - Pleven. The PhD candidate has theoretical
knowledge and professional skills for the scientific specialty "Medical Genetics".
Based on the above, | confidently submit my positive evaluation for the dissertation
research conducted and propose to the honorable scientific jury to award the
educational and scientific degree 'Doctor' to Dr. Zornitsa Bogomilova Kamburova-
Martinova within the PhD program in Medical Genetics.
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