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N3bpana cbM 3a 4jieH Ha HAyYHOTO XKypH € chriacHo 3amoBex Ne 3765/17.12.2024 t. Ha pekTopa Ha
Menununackn YuuBepcuteT - IlneBen. Peunensusita e choOpa3zeHa ¢ M3MCKBAaHHMATA Ha 3aKOHA 3a
pasBuTHE Ha akajeMuuyHHs cbcTaB B PemyOmuka bearapus (3PACPB) u IlpaBuinuka 3a HETOBOTO
npuwioxeHue, Kakro W ¢ [IpaBuiHMKa 3a pa3BUTHE HA aKaJeMHYHHMA CbCTaB Ha METULIMHCKU

VYHusepcurer - [11eBen.
XapaKkTepuCTHKA U OLIEHKA HA AMCePTALMOHHMS TPYI

[MpenacraBeHWAT MM 3a peleH3HWs AHCEPTAllMOHEH TpyJ o3arjaBeH ,[llpoyuBaHe BBpPXY
HOCHTEJICTBOTO Ha TEHETWYHHU Ae]eKTH 3a mpeapasnoiokKeHue MpH KEHH C paK Ha T'bpJa W paK Ha
SMYHUK 0T bbiarapckata momynanusi W 3HAUYEHHETO HAa YCTAaHOBEHWTE TE€HETHYHU BapHaHTH 3a
W3rpaXJaHe Ha MOJXOJ 3a TeHETHYHO KOHCYJITHpaHe NpH Te3u 3alonsBaHMsA” Ha A-p 30pHHLA
Kam0OypoBa-MapTrHOBa, JOKTOpaHT KbM KaTenpara no MeaunuHcka renetika, @axynrer @apmanus
Ha Menunuackn yHuBepcuteT — IlineBeH, oOxBamia 182 cTaHZapTHM MAIIMHOIMCHHU CTPaHULM U
coappka 20 ¢urypu u 28 Tabmuuu. Lutupann ca 479 nurepaTypHM W3TOYHMLHM, OT KOMTO ca
NPUOIM3UTETHO eIHa YETBBPT ca OT MOCIeTHUTE 5 TonuHH. JucepTauroHHuUS TPYA € HallucaH CIopen
W3MCKBAHMTA U BKJIIOYBA CICIHUTE OCHOBHU pa3fiesiu: JuteparypeH 0030p (38 crp.), uen u 3amaqn (1
cTp.), Matepuasii u Metoau (5 crp.), pesynratd u auckycus (93 cTp.), KaTro B 3aKIOYCHUE ca

HU3BCACHU IIO-BAXXHUTC H3BOAW U IIPUHOCH. Kbsm AucepranusaTa UMa U 6 OPUITOXKCHHUA, KOHUTO



HPEIOCTBAT JONBJIHUTENHA HWH(OPMAIUs OTHOCHO METOAMKATa Ha IPOYYBAHETO M KIMHUYHHTE
ciyyan cbc CHHIPOM Ha HacleICTBeHa MyNTHiIoKycHa Heomasus (Multilocus Inherited Neoplasia

Allele Syndrome (MINAS).

JuceprannoHHUAT TPy € (PoKycupaH BbpXy IpOydYBaHE HA MYTalM{d B TYMOP-aCOLUHPAHU
IeHU, Ipu OBIrapcky MAIMEHTKH C paK Ha I'bplara U AWYHUIUTE, Ype3 NpujlaraHe Ha MOJAEPHHU
METOAM 3a MacWBHO mapayieaHo cekBermpane (NGS). Llenra e ma ce m3rpaam ONTHMalieH MOJICHT 3a
IEHETUYHO KOHCYJITHPAaHE Ha 3acerHaTUTe NAalMeHTH M ceMmeiictBata uMm. IIpe3 mocienHure
JIECETUIETUA TIO3HAHUATA HU 3a ETHOJOTMATa M TNaTorHe3aTa Ha 3J0KAYeCTBEHUTE TYMOPHHU
3a00JsIBaHUSl CE€ paslIMpHUXa 3HAYMTENIHO, BKIIOUWUTETHO MO OTHOILICHHE pOJIsiTA HAa TeHEeTHYHATa
MIPEIUCIO3UIINA, KOETO JOBEE IO BbBEXKJAHETO HA T€HETUYHN CKPUHUHTOBY IIPOTPaMH B 37paBHUTE
CHCTEMH Ha MHOTO Jbp)KaBH. AHAJIM3bT Ha MYTAllMHTE BbB BHCOKO-TICHETPAHTHH / BUCOKOPUCKOBH
T'CHU, CBBbp3aHU ¢ (pamuiHK GOpMH Ha pakK, € KIIOYOB EJEeMEHT OT T€HETHYHOTO KOHCYITHpaHE.
GamunuuaT pak Ha Thpaara u siuHunure (HBOC) e emun ot Haif-3aabp1004eHO HM3CleNBaHUTE
pakoBu cuHApoMmH. B cpemata na 90-Te rogMHM HAa MHUHAJIHWS BEK Ofxa HICHTU(QHUIMPAHU TCHUTE
BRCA1 u BRCA2, mytanuu B kouto HocsT Bucok puck 3a HBOC. Tlo-KbcHU U3CNeABaHUS OTKpPHUXa H
TCHU C YMEPEH PHUCK, a IUPOKOMAINAOHM TeHOMHH aCOIMATUBHH MPOYYBAHUS HIACHTUHUIHpAXa U
HUCKO-TICHETPAaHTHH aJleliy, Mpeapasnonaraimy KbM pak. ChIIEBPEMEHHO C€ YCTaHOBHU, Y€ TYMODPH C
pa3nuYHa OpraHHa JIOKAJIN3alys, CIOAENAT 00Ia TeHeTHYHA PEIUCIIO3ULINS, KaTO MIEHETPAaHTHOCTTA
Ha MAaTOJIOTUYHUTE ajeld MOXKE J]a HEe € €JHAKBA [10 OTHOLICHWE Ha 3aCErHATHTE OpraHu / ThKaHU.
Benuko TOoBa MOTHBHpa Bce MO-IIUPOKOTO IMpHJlaraHe B KJIMHWYHATA NMPAKTHKA HA €THOBPEMEHHOTO
n3CleBaHe Ha MYJITUTCHHH HaHENIX Ype3 MacCHBHO MapaJIeIHO CEKBEHHPAHE BMECTO TPAJAULIMOHHHUTE
METOAM 3a ThPCEHE Ha MyTalUH B €AMHUYHHU TeHH. [lono0eH moaxon He caMo CHM)KaBa LI€HaTa Ha
W3CIIEBAHETO, HO CBILO CKbCSABA IBTS 3a IMOCTaBSHE HAa JUAarHo3aTa M NPeNoCTaBsl M0-aJeKBaTHA
nHbOpMaLMsl 3a HYXAWTE Ha TEHETWYHOTO KOHcynTupaHe. Hacrosimata palota wu3ciensa B
IbJI00YMHA KIMHUYHUTE M TEHETHYHH OCOOCHOCTH HA MAIMEHTKH C paK Ha rbpjaaTa U AHYHULNTE,
KaTo M3I0JI3Ba MYJITUTEHEH MaHell, HACOYeH KbM HISHTH(UIpaHEe HA MyTallii B TYMOP-aCOI[UMPaHN
read. B cost Tpya a-p KamOypoBa moapoOHO pasriexia KOMIUIEKCHATa €THOJIOTHS U MaToreHe3a Ha
PI'/PA, xXuCTONOrMYHHTE, UMYHOXHCTOXMMHUYHU M MOJIEKYJIHU XapaKTEPUCTHKH Ha TyMOpHUTE U
TAXHATA KiacuduKamus, u3cienBa crekrbpa Ha repmuHatuBHUTe [I/BI1 Bapmantn B TymOp-
ACOI[MHMPAHU I'eHU MPH MAIMEHTKUTE U o4epTaBa crenuuaHaTa pojsl Ha TeHETUIHOTO KOHCYJITHPaHe
B IpoIieca Ha KIIMHUYHO 0o0cje/BaHe Ha MAlMeHTHTE U ceMeicTBaTa NM. AKTYaTHOCTTa Ha TeMara ce
MOJICKIIBA U OT (aKTa, ye TEHETUYHUTE HM3CIEIBaHUs IO3BOJISBAT NPEIHM3UPAHE HAa TOAXOIUTE 32
yIpaBJIeHHE Ha PUCKA, TIOJ0OPSABANKY 3JpaBHATE PE3YJITATH M KAYeCTBOTO HA JKUBOT Ha 3aCETHATHTE

JIMIA.

JlurepatypHusaT 0630p oOxBama 38 cTpaHWIM W BKIOYBa 5 Gurypu u 4 tadmunm. B 0630pa

JIOKTOpaHTKaTa TPENCTaBsi NOJApOoOHa U CTPYKTYpUpaHa WHPOPMAIUs 32 €THOJIOTHATA, TIaTOreHe3aTa



U eNUJIEMHOJIOTHSTa Ha pakoBuTe 3a0o0isiBaHMA. TEKCThT MAaBa H34epHaTeNeH Mperjaes Ha
TCHETUYHUTE MEXaHWU3MH, BOJACUIM [0 pakoBa Tpanchopmanus, KakTo u BakHocTTa Ha JIHK
pemapanusTa 3a NpeAOoTBpaTsIBaHE Ha HATPYNBAaHETO HA MYyTallMH, KOETO T'0 MpaBU IIEHHA 4YacT OT
aucepTauoHHus TpyA. [IbpBara yacT Ha 0030pa e mocBeTeHa Ha paka Ha r'bpAaTa, a BTOpara Ha pak
Ha sityaunuTe. [logpoOHO e pasrienaHa emuIEMHOJIOTHSTA, ETHOJIOTHATA, MaTOaHATOMHYHATA
Kiacu(UKanys U Bpb3KaTta Ha TYMOPHUS (PEHOTHII C TIOAJIEKAIINUTE TeHETUYHN MPOMEHH, KakTo 3a PT°
taka ¥ 3a PS. OcobeHO BHUMaHWE € OTHAEICHO Ha MNpeApasnojaraliuTe TeHeTHYHH (akTopu —
pasrienaHd ca B JACTAiijli OCHOBHHTE T'€HH C BUCOKAa M yMepeHa MEHETPaHTHOCT, KOMTO YEeCTO ce
MOJN3BaT KaTo TNpOTHOCTHYHKM Oumomapkepu. llociemHusiT pasmen oT o0030pa € TOCBETEH Ha
TCHETUYHOTO KOHCYJTHPaHE TP Te3U 3a00IBaHMA, KaTO € MoJYepTaHa BayKHATa POJsl HA TeHETUIHUS
KOHCYJITAHT IIPe3 Pa3IMuHUTE €Talu B X0Ja Ha 00CIeABaHEe Ha MALMEHTUTE: IPETECTOBA KOHCYATALIUS
C OLICHKA Ha MOKa3aHUATa U U300p HA T€HETUYEH TECT U CIEeA-TECTOBOTO KOHCYITUPAHE BB BCHUKU
aCIeKTU — MHTEPIpPETalys Ha pe3yiATaTd, KacKaJeH CKPHUHUHI IPU APYTH WICHOBE Ha CEMEHCTBOTO,
00CBhX/IaHe HAa AONBIHUTEIHH HAXOAKH U PENpPOLYKTHBHH puckose. KaTo 11510 0030pBT € MHOIO
no0Ope HamucaH W TOKa3Ba 3anbibodeHus moaxon Ha n-p KamOypoBa kbM oOekTa Ha HeiHaTa
JUCepTaIlisl, KaTo JEeMOHCTpHpa HeWHara CIOCOOHOCT C JIeKOTa Ja 0000InaBa rojieMH MacWBH OT
nHbOpMaLUs U ]a TH IPEICTaBs B CTPYKTypUpaH U pa3dupaeM BuI. B3 ocHOBa Ha 0030pa JIOTHYHO €
M3BEICHO 3aKJIIOYEHUETO, Y€ C HABIM3aHETO Ha HOBUTE TEXHOJIOTUU B MEJULMHCKATA IPAKTHUKA HApel
ChC INAHCA Ja pas3nojaraMe C HOBa M IOBedYe HH(OpMAalMsi ce H3OpaBsiIME U Ipel I[oBeue
npeau3BUKareicTBa. [onmemusatr oOem wuHGOpMamus, TOIy4aBaH TPUd  HW3CICIBAHETO HA
npenpasmnojioxennero kbM PI/PS ¢ meronu karo NGS, ot efHa cTpaHa, U OT JIpyra HyxjaaTa OT
WHTEPIPETUPAHETO HA Ta3u WH(POPMALIUS B KOHTEKCTa HA JIMYHATA MEIUIMHCKA U (paMuIIHA UCTOPHUS
Ha KOHKpETHaTa >XEeHa, BOJW J0 HapacTBalla HEOOXOAMMOCT OT HM3TpaKAaHe Ha MEepCOHAIN3UpPaH

MOJIX0/] 32 PTEHETHUYHO KOHCYJITUpaHe npu nanueHture ¢ PI/PSI.

LlenTa Ha nUcepTaLMOHHUS TPYJ € sicHO (hopMmynupana: [IpoyuBane Ha yectoTraTa U npoduia
Ha TIATOTEHHW BapUaHTH B TEHUTE 3a MpPEApasNojoKeHHE MPH XXEHW C pak Ha T'bpAa WIH Pak Ha
SWYHUK, OT BharapckaTa mormynamnus U U3rpaxkiaHe Ha MOJIX0/ 32 TEHEeTUYHO KOHCYJITHPAHE MPH Te3U
3a00JiBaHuA. 3a MOCTHraHe Ha IenaTa ca (GopMmyinHupaHu cieaHuTe 5 OCHOBHU 3amauu: 1) Jla ce
Mpoy4yaT TpU JKEHH C paKk Ha TbpJara OCHOBHUTE JeMOTpadCKd ¥ KIHHUKO-TIATOJIOTUYHU
xapakrepuctuky; 2) Jla ce mpoyum decrorara u mpoduia (BUA W MOJEKyJHA XapaKTepUCTHKA) Ha
MATOreHHUTE BapHaHTH B TEHUTE 3a MpEeApa3NooKeHHe KbM paK IMPH KEHHW C pak Ha rbpjaTa — B
o0Iara rpyma, Mo Bb3pacTOBH I'PYIH, B TpymaTa ¢ (aMuiieH pak Ha rbpjaTa U B IpynaTta ¢ TPOWHO-
HETaTHBEH PaKk Ha rbpjara; 3) Jla ce mpoyyar npu )KeHH ¢ PaK Ha SIMYHHKA OCHOBHHUTE JIeMOTpad)CKH 1
KIIMHUKO-TIATOJIOTUYHN XapaktepucTuky; 4) Jla ce mpoyun yecrorata u npodwia (BHJ U MOJIEKYJIHA
XapaKTepUCTUKA) HA MATOTEeHHUTE BAPUAHTH B TEHUTE 3a MPEAPa3oI0KEeHNE KbM paK IpH >KEHH C paK

Ha ﬂﬁ‘{HHKa; 5) I[a CC U3rpaav moaxoJ 3a rcHCTUYHO KOHCYJITHUPAHC IPHU KCHU C paK HA I'bpJaTa U



SIMYHUKA B 3aBHCHUMOCT OT HOCHTEJICKHUS CTaTyC Ha IMAaTOr¢HHHM BapWaHTH B TI'CHUTC 3a

MIpepa3nooKEeHNE KbM PaK.

B paznen ,,Matepuan u MeTonu ca ONMHUCAHU HU3CIEABAHUTE KOXOPTH MALMEHTKH C paK Ha
rbpAaTa U ¢ pak Ha siiyHMKa. B rpymara ¢ PI' ca Bkimouenn obmro 203 manueHTKH, HabpaHu Mpo- U
PETPOCTIEKTHBHO, pa3ielieHu Mo BB3pacT (6 rpymH), Mo KpuTepud 3a (GamruTHOCT (6 TpymH) U CIOpes
MMYHOXHCTOXUMHUYHHUS CcTaTyc Ha Tymopute (4 rpymm). B rpymara ¢ PSl ca Bxmodenu obmo 67
MAIUEHTKH CHINO HAOpaHU MPO- W PEeTPOCHEeKTHBHO. HakpaTko ca omMcaHW M3MOJI3BaHUTE METOIH:
aHKeTeH MeToJ, TeHeanmorumueH Metox, JHK ananmu3 ¢ MacuMBHO mapajenHO CEKBEHUpaHE Ha
MYJTHI'CHEH MaHeN BKIo4Ball 94 TyMop-acoUMUpaHU TeHH, aHaJW3 Ha JAHHUTE OT CEKBEHHPAHETO,
TCHETUYHO KOHCYJTHpaHE W CTaTHCTHYecKa oOpaboTka Ha paHHWTe. MetomuTe ca mnoaOpaHu
a/ICKBaTHO Ha MMOCTAaBEHHTE LM U 3a1aun. OrpaHuueHre Ha u3noizBanaTa Metoauka 3a JIHK ananus
e, 4e He ¢ OoNTUMalHa 3a JAETeKIHs Ha CTPYKTYpHH NpEHApEKJaHWs M KONMWHHHM BapuaHTH B
M3cie/IBaHUTe TeHU. ToBa He HaMassiBa JOCTOWHCTBATa HA JUCEPTAIIMOHHHUS TPyI U OM MOTJIO Ja €

00eKT Ha OBJCIIN U3CIICABAHUS IPH Ta3U KOXOPTA MAlMHTH.

Paznenst ,,Pesyaratu u guckycus™ mocnenoBaTeIHO NMpEeACTaBs MOJYYEHHUTE pPEe3yNTaTH B
M3cieBaHuTe Tpynu namueHTky ¢ PI' u P51 mo oTHomIeHue Ha qeMorpad)CKu U KIIMHUKO-TIATOJIOTHYHU
XapaKTePUCTUKH W YCTAHOBEHHUTE TNATOJOTHYHH/BEPOSTHO MATOJOTHYHM BapuUaHTH B TyMOp-
aCOI[MMPaHNd TEHH C BHCOKAa W yMepeHa MEHETPHATHOCT, KaKTO W CHEUU(UKUTE Ha TEHETHUYHOTO
KOHCYATHpaHe TpW Te3W TMaldeHTH. Pa3nenpr 3amouBa ¢ TMpejacTaBsHE Ha BbB3PACTOBHTE,
PENPONYKTUBHY, (aMUITHA M KIMHUYHU XapaKTEPUCTUKU HA KEHHUTE C paK Ha rbpjaTa, KakTo M C
XHUCTOJIOTMYHU U MOJIEKYJISIPHH 0cOO€HOCTH Ha Tymopurte. Haif-ronsimMara 4acT OT ManueHTKUTe ca
JTUATHOCTUIIMPaHU Ha BB3pacT Mexay 40 u 49 roguan (42,9%). JlokTopaHTKaTa pas3riiexaa HyKaTa
OT TIPEOIleHKa Ha BH3PacTTa, HA KOATO 3alo4yBa CKPUHUHTBHT 3a paK HA T'bpaaTa B beiarapus, karo
npeasiara Toil Aa 3amousa oT 40 roaunu, BMecTo oT 50, KakTo € Mo HacTtosumeM. B mpoyuBaneTo e
yCcTaHOBeHO, 4e 28,6% OoT mamueHTkutre mMat HagHopmeHo Terio (BMI 25<30), a 14,8% ca cwe
satiecTsaBane (BMI > 30), koeto o3HauyaBa, ye o0mo 43,4% OT )KEHHWTe MMAT MOBHIIECH WHJICKC Ha
tesiecHa Maca (BMI). Otkpura e crarucTudecku 3Ha4MMa Bpb3Ka Mexxay nosuiieHus BMI u paka Ha
rbpAaTa AUarHocTHIMpaH cien S0-rogumiHa Bb3pacT. OCBEH TOBa, JENBT HA MOCTMEHONAY3aJIHUTE
KEHH C XOPMOH-TTO3UTHBEH PELENTOPEH CTaTyC Ha TyMOPHUTE M HaJHOPMEHO TErJO € ABa IbTH IO-
roiasiM (64,7%) B cpaBHEHHME C TO3M Ha IMOCTMEHOIIAY3aJHM XXEHH ¢ HopMmanHOo Terio (31,3%).
[IpoyuBaneTo ycraHoBsiBa (hamuiHa mnpeapasnoioxeHoct kbM PI' mpu 15,8% ot xeHure, KOSTO
HapactBa 10 21,2%, ako ce B3eMar NpPEBU U IPYTH acOILMMPaHH OHKOJIOTMYHM 3a00JIsIBAHHS KaTo
pak Ha TMaHKpeaca W TMpocTaTaTa MpH POACTBEHHIIMTE. BTopara WacT OT pe3yiTaTuTe pasriiexaa
YyecToTaTa Ha HOCHTENICTBO W Tpodmia Ha maroreHHUTe/BepositHo maroreHnu (I1/BIT) Bapuantu B
TeHUTE, CBBP3aHH C MPEPa3NOI0KEHOCT KbM pak Ha repaara. [I/BI1 BapuaHnTH ca ycTaHOBEHU TpH

21,6% ot m3cmensanute nanuentku. Ot Tiax 10,8% ca B reHm ¢ BHUCOKa meHeTpaHTHOCT (6,4% B



BRCAL1, 3,4% B BRCA2 u 1% B PALB2). [Ipyru 10,8% ca B rern ¢ ymepeHna neHerpantHocT (ATM,
BLM, CHEK2). Hamepena ¢ 3HaumMa Kopelanusi MEXIy XOPMOHAIHHUS PEIENTOPEeH CTaTyC Ha
TymopuTe u Hanmuuuero Ha repmuHatuBHU [I/BII Bapumantn — ER-mosutuBHHTE TyMmMOpH ca
acouuupanu ¢ HocurtesncTBo Ha [I/BIl BapmanTu B reHM ¢ yMepeHa NEHETPAaHTHOCT, JOKAaTO TpHU
xeHute ¢ ER-HeraTuBHM TyMOpHM TMO-4€CTO C€ OTKPUBAT MYTallMH B T€HH C BUCOKA MEHETPAaHTHOCT.
HokropanTkata o0ckkaa, ye npu ER-O3UTHBHHM TyMOpH T€HETHYHHAT CKPUHHHI C METOIU KaTo
NGS 6u 6un nmo-eeKTHBEH, THI KaTo MO-4ecTo ce OTKpuBaT repMuHatuBHU [1/BII Bapuantu B renu ¢
yMepeHa mneHeTpaHTHocT. Bewuku waeHtuduumpanu I1/BII BapuanTh ca moapoOHO omucaHu B
JUCEePTalMOHHMA TPYHA. YCTAaHOBEHO €, Y€ YecToTaTa Ha FepMHUHATUBHHM MYTAllM € 3HAYUTEIHO MO-
BHCOKA TIPH >KEHU AMATHOCTUIMPAHU B MO-Mjana Bb3pacT. OT yMepeHO-IEeHeTPaHTHUTE T'eHHU, Haii-
BHCOKa yecToTaTa Ha MyTauuu ¢ yctanoBeHa B CHEK2 rena (5,9% ot uscnenBanure). Cpen xKeHUTE ©
(amuIHa MCTOpHS 3a paK Ha rbpjaaTa dyectorara Ha HocuresncTBo Ha I1I/BII Bapuantu e 21,9%, ot
kouto 9,4% ca B 'eHH C BHCOKAa IEHETPaHTHOCT, a 12,5% — B ymepeHo meHeTrpanTHH reHu. Cpen
KEHNUTE C POJCTBEHHUIM OT II'bPBA CTEIEH, TUArHOCTULUPAHU C paK HA bpAaTa W/WIN SIMYHULUTE,
yecrorata Ha [I/BII HocutenctBo moctura 25%, a mpu no0aBsiHE Ha acOLMHUPAaHU PAKOBU
3a00JsIBaHUs, KaTO PaK Ha MpoOcTaTaTa W IMaHKpeaca, TS ce yBenudasa a0 32,6%. HocurenctBoro Ha
IT/BIT B BRCA1/2 renure € 3HAYUTETHO MO-YECTO MPH KCHUTE ¢ (HaMUIHOCT, YUUTO POJICTBECHHILH
UMaT ¥ pak Ha siuHunmte (44,4%), B cCpaBHEHHE C TE3U, KOUTO MMAT caMo pak Ha repaata (28,6%).
UYecroTara Ha HocuTencTBo Ha II/BII BapmanTH cpen >keHUTE C TpPOHHO-HETATHBEH paK Ha Ibpjara
(THPT) e 43,2%, karo 32,4% ca B BRCA1/2 renure, a 10,8% — B reHu ¢ ymMepeHa MEHETPAHTHOCT.
PesynraruTe mokassart, ue o4ty nojoBuHarta ot ciydautre Ha THPT ca ¢amuinnu, xato ABe Tpetu ot
Tx ce abipkaT Ha HocutescTBO Ha [1/BIT B BRCA1/2 renurte. TpeTata uacT Ha pasjelia € MOCBETeHa
Ha aeMorpdckuTe, KIMHHYHA W XHCTO-TIATOJIOTHYHHM XapaKTEpPUCTHKHTE Ha JKEHHTE C pPaKk Ha
SIMYHANIATE. Y CTAHOBEHO €, Y€ OKOJIo 66,7% OT XKeHHUTe ¢ pak Ha situnuiute umat BMI > 25, xoeto
MoJ{4epTaBa poJisiTa Ha HATHOPMEHOTO TErJio KaTo PUCKOB (akTop 3a 3abomnsBanero. GaMuitHOCT 32
pak Ha repaata Wik sHgHuNUTe ¢ Hamepena B 11,9% ot ciayuaute. Haii-uecTo AHMarHOCTUITMPAHUST
XHMCTOJIOTMYEH THIT € BUCOKOCTENIEHEH CEPO3eH OBapuaieH KapiuuHoM (67,2%). IlpoyuBaHeTo oTkpuBa
HocutencTBo Ha [1/BIl BapuaHTH B T€HH, CBBbpP3aHU C PaK Ha SIMYHHIUTE, TIPU 26,9% OT >KEeHUTe.
OKo0JI0 OJIOBUHATA OT TSIX MMAT AaBTO30MHO-JOMUHAHTHH HACJIEACTBEHH PAaKOBU CUHIAPOMH: 9% uMaT
HBOC - nocar mytanuu B BRCA1 (ue ca orkputu mytanuu B BRCA2); 3% ca cec Cunnpom Ha JInunu
LS (I1B B MSH2 u PMS2) u 3% c Lynch-like syndrome (IIB BsB WRN). Ipyru I1/BIl Bapuanry,
YCTaHOBEHH NPHU €IMHUYHHM TAlMCHTH OT Ta3u rpyma, ca B reu c¢ Bucoka (RAD51D) u ymepena
(TP53, FANCE, FANCM, FANCL, FANCG, ERCC3, ATM, NBN, WRN, CHEK2) nenerpaHTHOCT.
Cpennara BB3pacT Ha JUAarHOCTHLUpaHe Npu xeHute c¢ repmuHatuBHu [I/BIl Bapuantn e 53,5
TOJIMHY, KaTo € C 6 ToJuHM Mo-HHCKa oT Ta3u npu xeHu Oe3 [I/BII. B obmara koxopra ot 270
narueHTkd ¢ PI™ u P51, HocurenctBo Ha repmunaruBHu [1/BII Bapuantu e ycranoseno mpu 23% ot

xenute. Yectorara Ha HocurencTBo Ha [I/BII Bapuantu B BRCA1/2 renu e 9,6%, a B 1pyru renu



yUacTBally B MEXaHH3Ma 3a XOMoJokHa pexomOuHarms (FA-acormmpanu 6e3 BRCA1/2) — 4,4%.
Hait-yecto HabmomaBanute mytarmu cien tesu B BRCAL/2 ca tesu B CHEK2, ¢ nsa1 ot 21% or
BCUYKHU TeHeTHuHU Aedektr. OTkpuTH ca mect HoBu BapuaHTa B renure FANCM, FANCG, BRIP1,
RAD51C, TP53 u ERCC5, kouto gocera He ca JOKJIaaBaHH B CBETOBHHUTE I'€HOMHHU Oa3W JaHHU. B
JUCEepTAIMATa CU JOKTOPAaHTKAaTa OTACIS CICIMaTHO BHUMAHHE Ha TEHETHYHOTO KOHCYJITHpPaHE TpU
nanueHTH cb¢ CHHAPOM Ha HacJleACTBeHa MYITUIOKycHa Heorasusi (Multilocus Inherited Neoplasia
Allele Syndrome (MINAS). Takupa ca 6unu 1,9% ot uscneasanute xenu ¢ PI/PS. Untepecen e
(hakThT, Y€ HOCUTEIICTBO Ha MOBeue OT eauH repmuHaTuBeH [1/BI1 BapuaHT € yCTaHOBEHO MPU BCUYKH
ciydan Ha PS5 ¢hC CMECEH Cepo3eH U CHIOMETPUOUJICH XUCTOJIOTHYCH THII, KOSTO Hail-BEpOSITHO CE
00sICHSIBa C HAJIMYUETO HA MIOBEUE OT €JIUH NMATOTCHETUYCH BT JIOBEN JI0 pa3BUTHETO HA PS mpu Te3u
nauveHtd. HezaBucumo, ye MINAS e ¢ OTHOCHUTENHO Majika 4ecToTa, HpeCTaBisiBa
MPEIU3BUKATEIICTBO HE CaMO OT JUArHOCTHYHA TIJIeJHA TOYKA, HO W Karo OOEKT 3a KacKajgHO
M3Cle/IBaHe B 3aCETHATHTE CEMEICTBa, Tepamnusl, MpociesIBaHe U TUIaHUpaHe Ha penpoaykiusTa. Ha
0a3ara Ha TE3W pe3yaTaTH € pa3paboTeH CHCTEMATHUEH MOJAXOJ 332 TCHETHYHO KOHCYITHpaHE TpHU
JKEHU C HACIICICTBCH PHCK OT PaK Ha IbplaTa U SIMYHUIUTE. [ CHETUUHUST KOHCYNTAHT MIpae KI0Y0Ba
POJIsl B TO3M MPOIIEC, KaTO aHAJIM3KpPa [s1aTa HaTMYHa HHPOPMAITUS, BKIFOYUTEITHO JTMYHA U (haMHITHA
MEUIUHCKA UCTOPUS, KOHKPETHHS 3aCETHAT I'eH U HICHTU(UIIMPAHUS TATOreHEeH BapuaHT. Upes To3u
MEPCOHAIM3UPAH TIOJIXO0]T KOHCYJATAHTHT MOXE J]a OCUT'YPH MO-TOYHA OICHKA HA PHCKA 32 Pa3BHTHE HA
3a00JSIBAHETO W Jla TPEATONKH TOAXOJSINU CTPATerHy 3a MPEBCHIUS W JICUCHUE, OCOOCHO TpHU

MAaIMEeHTH C TEpPMUHATUBHY MYTaIlMX B reHH ¢ yMepeHa nenerpanTHocT wim MINAS.

[lo BaxxHHTE pe3yNnTaTH OT AUCEPTALMATA ca 0OOOIIEHH B JIEBET W3BOA: IIBPBUTE J[BA KacasT
OCHOBHUTE Pe3yJTaTH NIPU PaK HA T'bpJaTa; BTOPHUTE JBA BKIFOYBAT PE3YNTATUTE OT MPOYYBAHETO 32
pak Ha SHYHMKA; TETHUAT € TOCBETEH Ha CHHIPOMa Ha HACJEICTBEHATa MYJITHIOKYCHA HEOIUIA3Hs
(MINAS); mectust npencrapst 0000IIEHH pe3yiaTaTH 3a Ipiata KOXOpTa; M3Boau OT 7 1o 9 ce
OTHACAT J0 OCOOCHOCTHTE Ha TEHETUYHOTO KOHCYNTHpaHe npu mnamueHtn ¢ (ammnen PI/PA.
Jucepranusita 0€3CIOPHO MMa 3HAYMTEIHM MPUHOCH OT METOJUYCH, (PYHIaMEHTAJICH U MPUIIOKEH

XapaxTep.

IIy0nukanmu 1Mo TeMaTa Ha AUCEPTANMOHHUS TPy
Pesynrarute oT aucepranusTa ca NMpeACTaBeHH B 4 HaydyHU CTAaTHUH, KaTro JBE OT TAX ca
WHAEKCUpaHH B Scopus. M3cnenBaHusta BBB Bpb3Ka C JAUCEPTALMOHHUS TPYA Ca H3LSIO
¢unancupann mo mnpoekr BGO5M20P001-1.002-0010-CO1 "LleHTbp 3a KOMIIETEHTHOCT IO
nepcoHaM3upana MenuimHa, 3D w TenmemenaunmHa, poOOTHM3MpPaHa W MHHUMAIHO WHBa3WBHA
xupyprus", yact or OnepaTuBHaTa mporpama ,,Hayka u oOpa3zoBaHue 3a MHTEIHTEHTEH PacTexX'* U

EBpomneiickus ¢hoHJ 32 perHOHAIHO pa3BUTHE.



IIpoekThT Ha aBTOpE(epar € M3roTBeH B CHOTBETCTBHE C IOJYYECHUTE PE3YNITaTH U BIPHO

OTpa3saBa CbIIHOCTTA HA JUCEpTalHATaA.

3akioueHue:

B 3akmoduenue cMsaTam, 4e HayvHaTa pa3paboTka Ha a-p KamOypoBa oTps3siBa 3aab1004eHUTE
W TO3HAHUS W yMEHHs B oONacTTa Ha MeAWIMHCKaTa TeHeTuka. Jluceprammsra OTroBaps Ha
W3MCKBaHMATA Ha 3aKOHA 32 Pa3BUTHE Ha akaJeMU4YHHs cbcTaB B Pemybnuka bwiarapus (3PACPB),
[IpaBunnuka 3a Herosoto npunarade (I1113) u [IpaBunHuk 3a yciaoBusiTa U pena 3a NpuaoOuBaHe Ha
Hay4yHHU CTENEHU M 3aeMaHe Ha aKaJeMH4YHHU IIbKHOCTH B MenuuuHcku YHuBepcuter — IlneBeH,
yOesieHO AaBaM CBOSI MOJIOKMTEJIEH BOT U MPENOpbhUYBaM Ha yBaXAEMOTO HAy4YHO KYpH Ja MPUCHIU
Ha A-p 3opuuna boromunoa KamOypoBa-MapTrHOBa HaydHaTa M 00pa3oBaTellHa CTETeH ,,JlokTop™

1o MenunuHCKa TeHETHKA.

Ha ocHoBaHume un. 59 or 3314
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Characteristics and Evaluation of the Dissertation Thesis

The presented dissertation, entitled "Study on the inheritance of genetic predispositions in
women with breast and ovarian cancer in the Bulgarian population and the importance of the
identified genetic variants for the development of a genetic counselling approach for these
diseases”, by Dr. Zornitsa Kamburova-Martinova, Ph.D. student in the Department of Medical
Genetics, Faculty of Pharmacy at the Medical University — Pleven, covers 182 standard typewritten
pages and contains 20 figures and 28 tables. A total of 479 references are cited, about one-quarter of
which are from the last five years. The dissertation is structured according to the established
requirements and includes the following main sections: literature review (38 pages), aim and
objectives (1 page), materials and methods (5 pages), results and discussion (93 pages), and a

conclusion summarizing the key findings and contributions. Six appendices provide additional



information on the study's methodology and clinical cases of Multilocus Inherited Neoplasia Allele
Syndrome (MINAS).

The dissertation focuses on studying mutations in tumor-associated genes in Bulgarian women
with breast and ovarian cancer using modern next-generation sequencing (NGS) methods. The goal is
to develop an optimal genetic counseling model for affected patients and their families. Over recent
decades, significant advances have been made in understanding the etiology and pathogenesis of
malignancies, particularly regarding the role of genetic predisposition, which has led to the
introduction of genetic screening programs in many healthcare systems. The analysis of mutations in
high-penetrance, high-risk genes associated with familial cancer forms is a key element of genetic
counseling. Hereditary breast and ovarian cancer (HBOC) is one of the most extensively studied
cancer syndromes. In the mid-1990s, the BRCA1 and BRCA2 genes were identified as major players in
HBOC risk. Subsequent studies discovered genes associated with moderate risk, while large-scale
genomic association studies identified low-penetrance alleles predisposing to cancer. It was also
established that tumors in different organs share common genetic predispositions, with varying
penetrance of pathological alleles depending on the affected organs/tissues. This has driven the
increasing application of multi-gene panel testing through NGS in clinical practice, replacing
traditional methods that targeted individual genes. Such an approach reduces the cost of testing and
shortens the time to diagnosis, providing more comprehensive information for genetic counseling
needs. This dissertation investigates the clinical and genetic characteristics of women with breast and
ovarian cancer, using a multi-gene panel targeting tumor-associated genes. Dr. Kamburova's work
delves into the complex etiology and pathogenesis of breast/ovarian cancer, the histological,
immunohistochemical, and molecular characteristics of the tumors, and their classification, examines
the spectrum of germline P/PP variants in tumor-associated genes in the patients, emphasizing the role
of genetic counseling in clinical follow-up and family management. The relevance of the topic is
further underscored by the fact that genetic testing allows for a more precise approach to risk

management, improving health outcomes and the quality of life for affected individuals.

The literature review spans 38 pages and includes 5 figures and 4 tables. Dr. Kamburova
presents a detailed and structured analysis of the etiology, pathogenesis, and epidemiology of cancer.
The text provides a comprehensive overview of the genetic mechanisms leading to cancer
transformation, as well as the importance of DNA repair in preventing the accumulation of mutations,
making it a valuable part of the dissertation. The first part of the review is dedicated to breast cancer,
while the second focuses on ovarian cancer. Detailed discussions cover the epidemiology, etiology,
pathological classification, and the relationship between tumor phenotype and underlying genetic
changes for both breast and ovarian cancer. Particular attention is given to genetic predisposition
factors, with a thorough review of the main high- and moderate-penetrance genes commonly used as

prognostic biomarkers. The final section discusses genetic counseling in these diseases, highlighting



the key role of genetic counselors throughout the patient evaluation process, from pre-test counseling
with recommendations for testing to post-test counseling, which covers interpretation of results,
cascade screening of family members, and reproductive risk discussions. Overall, the review is well-
written and demonstrates Dr. Kamburova’s in-depth knowledge of her dissertation topic, showcasing
her ability to summarize large amounts of information and present it in in a coherent and accessible
manner. Based on the review, it is logically concluded that with the introduction of new technologies
in medical practice, along with the opportunity to access new and more information, we also face more
challenges. The large volume of data obtained when studying the predisposition to breast and ovarian
cancer through methods like NGS, on the one hand, and the need to interpret this information in the
context of the personal medical and family history of the individual woman, on the other hand,
highlights the growing necessity to develop a personalized approach to genetic counseling for patients

with breast and ovarian cancer.

The aim of the dissertation is clearly defined: To study the frequency and profile of pathogenic
variants in predisposition genes in Bulgarian women with breast or ovarian cancer and to develop a
genetic counseling approach for these diseases. To achieve this aim, the following five main objectives
have been formulated: 1) To study the main demographic and clinicopathological characteristics of
women with breast cancer; 2) To investigate the frequency and profile (type and molecular
characteristics) of pathogenic variants in predisposition genes in women with breast cancer — in the
overall group, by age groups, in the group with familial breast cancer, and in the group with triple-
negative breast cancer; 3) To study the main demographic and clinicopathological characteristics of
women with ovarian cancer; 4) To investigate the frequency and profile (type and molecular
characteristics) of pathogenic variants in predisposition genes in women with ovarian cancer; 5) To
develop a genetic counseling approach for women with breast and ovarian cancer based on their

carrier status for pathogenic variants in cancer predisposition genes.

The "Materials and Methods" section describes the studied cohorts of patients with breast cancer and
ovarian cancer. The breast cancer group includes a total of 203 patients, recruited both prospectively
and retrospectively, divided by age (6 groups), family history criteria (6 groups), and
immunohistochemical status of the tumors (4 groups). The ovarian cancer group consists of 67
patients, also recruited both prospectively and retrospectively. The methods used are briefly described:
survey method, genealogical method, DNA analysis using next-generation sequencing (NGS) of a
multi-gene panel including 94 tumor-associated genes, sequencing data analysis, genetic counseling,
and statistical data processing. The methods are appropriately chosen to address the set goals and
objectives. A limitation of the DNA analysis methodology is that it is not optimal for detecting
structural rearrangements and copy number variants in the studied genes. However, this does not
diminish the merits of the dissertation and could be the subject of future research in this cohort of

patients.



The "Results and Discussion" section sequentially presents the results obtained in the studied groups
of patients with breast cancer (BC) and ovarian cancer (OC), focusing on demographic and
clinicopathological characteristics and the identified pathogenic/probably pathogenic variants in
tumor-associated genes with high and moderate penetrance, as well as the specifics of genetic
counseling for these patients. The section begins by presenting the age, reproductive, family, and
clinical characteristics of women with breast cancer, along with the histological and molecular features
of the tumors. The largest portion of patients were diagnosed between the ages of 40 and 49 (42.9%).
The doctoral candidate discusses the need to reassess the starting age for breast cancer screening in
Bulgaria, suggesting that screening should begin at 40 years, rather than the current 50 years. The
study found that 28.6% of the patients had overweight (BMI 25<30), and 14.8% were obese (BMI >
30), meaning that a total of 43.4% of the women had an increased body mass index (BMI). A
statistically significant association was found between elevated BMI and breast cancer diagnosed after
the age of 50. Additionally, the proportion of postmenopausal women with hormone receptor-positive
tumors and overweight was twice as high (64.7%) compared to postmenopausal women with normal
weight (31.3%). The study identified a familial predisposition to breast cancer in 15.8% of the women,
which increased to 21.2% when other associated oncological diseases, such as pancreatic and prostate
cancer among relatives, were taken into account. The second part of the results examines the
frequency of pathogenic/probably pathogenic (P/PP) variant carriers and the profile of these variants in
genes associated with breast cancer predisposition. P/PP variants were identified in 21.6% of the
examined patients. Of these, 10.8% were in high-penetrance genes (6.4% in BRCA1, 3.4% in BRCA2,
and 1% in PALB2). Another 10.8% were found in moderate-penetrance genes (ATM, BLM, CHEK?2).
A significant correlation was found between the hormonal receptor status of the tumors and the
presence of germline P/PP variants — ER-positive tumors were associated with P/PP variants in
moderate-penetrance genes, while women with ER-negative tumors more often had mutations in high-
penetrance genes. The doctoral candidate discusses that for patients with ER-positive tumors, genetic
screening using methods like NGS would be more effective, as germline P/PP variants in moderate-
penetrance genes are more frequently detected. All identified P/PP variants are described in detail in
the dissertation. It was found that the frequency of germline mutations was significantly higher in
women diagnosed at a younger age. Among the moderate-penetrance genes, the highest frequency of
mutations was found in the CHEK2 gene (5.9% of those studied). Among women with a family
history of breast cancer, the frequency of P/PP variant carriers was 21.9%, of which 9.4% were in
high-penetrance genes and 12.5% in moderate-penetrance genes. Among women with first-degree
relatives diagnosed with breast and/or ovarian cancer, the frequency of P/PP variant carriers reached
25%, and when associated cancers such as prostate and pancreatic cancer were considered, the rate
increased to 32.6%. Carrier rates for P/PP variants in the BRCAL/2 genes were significantly higher
among women with relatives who also had ovarian cancer (44.4%) compared to those with only breast

cancer (28.6%). The carrier frequency of P/PP variants among women with triple-negative breast



cancer (TNBC) was 43.2%, with 32.4% in BRCAL/2 genes and 10.8% in moderate-penetrance genes.
The results indicate that nearly half of the TNBC cases are familial, with two-thirds of these due to
P/PP variants in the BRCAL/2 genes. The third part of the section is dedicated to the demographic,
clinical, and histopathological characteristics of women with ovarian cancer. It was found that about
66.7% of women with ovarian cancer have a BMI > 25, highlighting the role of overweight as a risk
factor for the disease. Family history of breast or ovarian cancer was found in 11.9% of the cases. The
most commonly diagnosed histological type is high-grade serous ovarian carcinoma (67.2%). The
study identified the presence of P/PP variants in genes associated with ovarian cancer in 26.9% of
women. About half of them have autosomal-dominant hereditary cancer syndromes: 9% have
HBOC—carrying mutations in BRCALl (no mutations were found in BRCA2); 3% have Lynch
syndrome (LS) (P/PP in MSH2 and PMS2); and 3% have Lynch-like syndrome (P/PP in WRN). Other
germline P/PP variants, found in individual patients from this group, are in genes with high (RAD51D)
and moderate (TP53, FANCE, FANCM, FANCL, FANCG, ERCC3, ATM, NBN, WRN, CHEK?2)
penetrance. The average age at diagnosis for women with germline P/PP variants is 53.5 years, which
is six years lower than for women without P/PP variants. In the overall cohort of 270 women with
breast and/or ovarian cancer, germline P/PP variants were found in 23% of the women. The carrier
frequency of P/PP variants in BRCAL1/2 genes is 9.6%, and in other genes involved in the homologous
recombination mechanism (FA-associated without BRCA1/2) — 4.4%. The most frequently observed
mutations after those in BRCAL/2 are in CHEK2, accounting for 21% of all genetic defects. Six new
variants were identified in the FANCM, FANCG, BRIP1, RAD51C, TP53, and ERCC5 genes, which
have not been previously reported in global genomic databases. In her dissertation, the doctoral
candidate pays special attention to genetic counseling of patients with Multilocus Inherited Neoplasia
Allele Syndrome (MINAS). Such cases were found in 1.9% of the women studied with breast and
ovarian cancer. It is noteworthy that germline P/PP variants in more than one gene were identified in
all cases of ovarian cancer with mixed serous and endometrioid histological type, likely due to the
presence of multiple pathogenic pathways leading to the development of ovarian cancer in these
patients. Although MINAS has a relatively low prevalence, it poses challenges not only from a
diagnostic perspective but also as a target for cascade testing in affected families, as well as for
therapy, follow-up, and reproductive planning. Based on these results, a systematic approach to
genetic counseling for women with hereditary risk for breast and ovarian cancer was developed. The
genetic counselor plays a key role in this process, analyzing all available information, including
personal and family medical history, the specific affected gene, and the identified pathogenic variant.
Through this personalized approach, the counselor can provide a more accurate risk assessment for
disease development and suggest appropriate prevention and treatment strategies, particularly for

patients with germline P/PP variants in moderate-penetrance genes or MINAS.



The key results of the dissertation are summarized in nine conclusions: the first two concern
the main findings related to breast cancer; the next two cover the results of the study on ovarian
cancer; the fifth is focused on the Multilocus Inherited Neoplasia Allele Syndrome (MINAS); the sixth
presents summarized results for the entire cohort; and conclusions 7 to 9 address the specifics of
genetic counseling for patients with familial breast and ovarian cancer. The dissertation undoubtedly
makes significant contributions in methodological, fundamental, and applied aspects.

Publications on the Dissertation Topic

The results of the dissertation are presented in four scientific articles, two of which are indexed in
Scopus. The research related to the dissertation was fully funded by project BGO5M20P001-1.002-
0010-C01 "Center for Competence in Personalized Medicine, 3D and Telemedicine, Robotic and
Minimally Invasive Surgery," part of the Operational Program "Science and Education for Smart

Growth" and the European Regional Development Fund.

The abstract was prepared in accordance with the obtained results and accurately reflects the essence

of the dissertation.

Conclusion:

In conclusion, I believe that Dr. Kamburova’s research reflects her in-depth knowledge and skills in
the field of medical genetics. The dissertation meets the requirements of the Development of the
Academic Staff in the Republic of Bulgaria Act (DASRBA), the Regulations for its application, and

the rules of the Medical University of Pleven for acquiring academic degrees and positions.

I confidently give my positive vote and recommend that the esteemed scientific jury award Dr.
Zornitsa Bogomilova Kamburova-Martinova the academic and educational degree "Doctor of

Philosophy" in Medical Genetics.
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