x NZYL[06. 04261

A0 IIPEJICEJATEJISI HA HAYYHOTO KYPHA

PELEH3US

ot npodecop. Anekceii Crapkos CaBos, 1.6,
CBAJIAT ,Maituun nom” EAJl. MY Codus

OtHocno: Jluceprauuonen Tpya Ha aA-p CnaBena EnkoBa HukonoBa, nokropant kbM dakynrer
~-Memuuuna” Karenpa ,Menunmncka reHetvka” Ha MeauuuHcky yHuBepceuteT [lneBeH, 3a
npugobusane Ha OHC ,.JlokTop*™ B obnact Ha Bucle oOpa3oBaHue 7. 3apaBeona3BaHe ¥ CIOPT
[Ipodecuonanno Hanpasnenue: 7.1.Meauuuna, JIokropcka nporpama: ,,MeJuLMHCKA reHeTHKa”
Ha Tema ,, [ '€eHeTMYEeH CKPUHMHT 32 YECTH MOHOTeHHM Ae(eKTU cpej ABOMKU NpeapenpoyKTUBHO
— NpOy4YBaHE Ha YECTOTAaTa, PUCKOBETE 3a PENPOAYKUMS M Bb3MOXHOCTUTE 3a IEHETMYHA

npodunakTuka.

Cnc 3anoBen Ne 1089/ 31.03.2026 na Pextopa Ha Meauuuncku ynuepcuter [lneBen cbM n3bpan
3a yiaeH Ha Hay4HOTO >XypH, BbB Bpb3Ka C AMCEpTaLlMOHHUSA Tpya Ha Aa-p A-p CnaBena EnkoBa
Hukonosa. Ilo mpouenypara 3a 3aumraTta ca NpeACTaBEHM BCHYKM HEOOXOIMMM MaTepuaiu
CBIJIACHO M3MCKBaHMATa Ha  [lpaBWIHMK 3a M3MCKBaHMATA, YCIOBUATA M INpaBWiaTta 3a
npugobuBaHe Ha HAy4yHM CTEIEHW W 3aeMaHe Ha aKaJeMMYHM [THXHOCTH B MeQULIMHCKH
yHuBepcutert [1nesen.

Jlexsiapupam, 4e HAMAM KOH(JIMKT HA HHTEPECH ¢ ABTOPA HA IMCEPTALMOHHHAS TPY/.

JlucepTallMOHHUAT TPy € CTPYKTYPHPaH CBIVIACHO NpPHETHTEe H3HCKBaHus. Tok
obxsaua 180 cranzapTHH CTpaHULIK, OT KOUTO 152 chabpiKaT OCHOBHMUS TEKCT: BuBeaenue — |
ctp.; Jluteparypen o630p — 30 crp.; Llen u 3agaum — 2 crtp.; Marepuan U mMeroau — 5 CTp.;
Pesyntati u obcwxkaane — 96 crp.; O6obenue — 2 crp.; U3Boau — 2 crp.; [Ipunocu — 1 ctp.
Jluteparyphara cripaBka obxpaia 197 nureparypHu u3ToyHuka (OT TAX 2 Ha kupuivua u 195 ca

Ha natuHKua). Jlucepraumsra cbabpka 64 tabnuuy, 13 durypu u 5 npuaoKeHus.



LIsi10cTHOTO O)OpMSsIHE € CTAPATE/IHO H HAa BHCOKO HHBO M NPEICTABS H3IPajIeHHs
npodecHOHA/IHHSA OIUT, HA JIOKTOPAHTA.

CKpUHUHIBT 32 FEHETUYHO HOCUTEICTBO Mrpae KJI040Ba poJisi B IbPBMYHATA NPEBEHLIUS HA
peaku HacneacTseHu 3abossiBanus. Upes uaeHtuduuupane nanu ObAELIMTE POAMTENNA HOCHT
MaTOreHHW BAPUAHTH, CBBP3aHH C aABTO30MHO-PELECHBHM WM X-CBbp3aHH 3a00JIABaHHUA,
CKPUHMHIBT MO3BOJISIBA Ha IBOMKHUTE a pazbepar CBOMTE PEerpoJyKTHBHH PUCKOBE MPEIM TAXHA
OpemeHHOoCT. Ta3u paHHa OCBEJOMEHOCT IOANOMAara B3€MaHETO Ha MH(MOPMHUPAHH DPELICHHS,
103BOJI5IBa HABPEMEHEH A0CTBII 10 PENPOAYKTUBHU OMNLMH, KATO HAIPUMEpP NPEUMILIAHTALIMOHHO
FeHETMYHO M3C/IE/IBAaHE WJIM lie/eHaco4YeHa NpeHaTalHa JUarHOCTMKa, M B KpaiHa cMeTKa
HamaJisBa YeCToTaTa Ha TEKKHM MOHOr€HHM U MeTaOOJIMTHM HApYLIEHHs NPU HOBOpOJAeHUTE. Tbi
KaTo, OOMKHOBEHHO HOCHUTEJIUTE Ca aCMMITOMATHYHHU M HAMAT (JaMUIIHa aHAMHE3a, CKPUHUHTBT
32 HOCUTEJICTBO, 0a3MpaH Ha MOMyJauMsITa, MPEACTaBIsABA €/1Ha OT Hai-e(EKTUBHUTE CTPATETUH
3a NpEeBEHLMs Ha NPEJOTBPATUMM IEHETUYHH 3a00JsBaHUS M MOAOOpPSABaHE HA JBbJArOCPOYHUTE

pE3yTaTy 3a 34paB€TO Ha AETETO.

JlutepaTypHusT 0630p pasriexia €nuIeMUONIOTHATA Ha PEAKUTE TEHETUYHU OOJIECTH U
KOHLICTILMATA Ha CKpMHUHTOBUTE MporpaMu. JlokTopaHTa He caMo NpeaCcTaBs J00pe CUHTE3UPaHU
aKTyaJlHl JIaHHM, @ ¥ T[paBU KPUTHYHU OENeXKH 3acsralld MHOTO acleKTh 10 Temara Ha
pazpaborkara. [IpaBu BneuyaT/ieHHe, Y€ MOBEYETO JIMTEPATYPHU M3TOYHULH, KOUTO JOKTOpaHTa
10/13Ba ca OT MNOCJEAHUTE IOAMHM, KOETO CBUAETENICTBA 3a aKTYaJIHOCTTAa Ha JUCEPTALMOHHHUA
TpyA. MHOro ymectHu ca 3a0enexKuTe OTHOCHO OrpaHMYeHMsITa HA TapreTHUs CKPUHMHI 3a
HOCHMTEJICTBO M CBIIOCTaBKATa ¢ YHHUBEPCATHHUS CKPUHUHT. HambiiHo aprymeHTHpaHo GoKychT €
BbPXY pPa3LIMPEHUS CKPUHMHI 32 HOCHTEJCTBO M CreLM(UKaTa Ha HEroBHTE ejieMEeHTH. JI-p
Hukosnosa obpblua criequaiHo BHUMaHWE Ha OrpaHMYCHUsTa CBBP3AHU C MHTEPIpPETALMATa Ha
FEHETUYHUTE BAPUAHTHU U Bb3MOXHUTE KOHQIMKTH OT €THUEH aceKT. [IpuiaraneTo Ha reHeTHYEeH
CKPMHUHI B MEIMUMHCKATa IpakTHMKa O4YepTaBa M 3HAUYEHMETO HAa MEJUMKO — IEeHETHYHaTa
KoHcyaTauus. Kato 3akiouenue, paboTHara Xunoresa € u3rpajeHa BbpXy MaesdTa 3a IpoyuBaHe
6a3upaHO Ha MPOCMIEKTHBHO MPOBEACH CKHUPHUHT 32 HOCHUTEJICTBO Cpej rpyna ABOWKH OT
Obarapckara nomynanus. Maxr e, ue B buarapus Hama o610 JocTbiHa HHGOpMAaLIK 3a YecToTaTa

Ha KJIMHUYHO 3HAYUMHUTEC r°€CHCTUYHU Jle(beKTI/l CBBp3aHH C ,,pCAKHUTC 00JIECTU U B TO3U CMHUCHI



Mpoy4yBaHHATa B Ta3l HaCOKa Morar Ja obaar ,!106'bp OpPUEHTHD 3a JHW3aiiHa Ha e[iHa I10- LIAPOKO

HacoueHa CKpUHUHIOBA NIPOrpama.

BbB Bpb3Ka C MOCTABEHATA Lell, 2 UMEHHO ,,/la ce onpeneny yectoTata U NpoYUILT Ha
HOCHMTEJICTBO Ha MAaTOre€HHU BapUaHTU B I'€HHU, aCOLIMUPALIH C PELIECHBHM MOHOT€HHHM ChCTOSTHUS,
B rpyna MHIMBUAM OT Objarapckara mnomyjaauus, Aa Ce€ aHaIM3UpaT MPOM3TUYALIUTE OT TAX
penpoayKTUBHU PUCKOBE U /1a ce pa3paboTH N0/IX0/ 38 FEHETUYHO KOHCYNTHPAHE B KOHTEKCTA Ha
pe3ynTaTUTe OT CKPUHUHTA 32 HOCUTENCTBO, I-p HuKosI0Ba mpeABHIK/Aa IIECT OCHOBHH 3a]Ja4H,
HACOYEHH KbM HM3rpakjaHe HAa KOMILJICKCHA OLEHKAa HA INaTOrCHHHW BapuUaHTH B TeHH,

acouuypaly ¢ peueCMBHU MOHOT€HHHU CbCTOSHHA.

KinHu4YHHAT MaTepuaj BKJI0YBAa 150 penpopyKTHBHM [BO¥MKM OT OBarapckara
nonynauus. [IpaBUIHO ca TMpeLEeHEHW KPUTEPUUTE 3a BKIIIOYBAHE - PENMpPOAYKTHBHA BB3pAcT,
NpeacToAlla WK IUIaHMpaHa PEeNpoAyKUHs, KIMHAYHO 3[paBu JvL@a, 0e3 JaHHM 3a JIMYHA M
damuiHa aHaMHe3a 3a MOHOIGHHM 3a0oJisiBaHMsi ¥ 0e3 yCTaHOBEHO KPBBHO-POJCTBO MEXIY
naptHbopute. OT CHLIECTBEHO 3HAYEHUE NPU MPOBEKIAHETO HA MPOY4BAHUSA C TaKbB AU3aliH ca
MEIUKO - TEHETUYHMTE KOHCYJITALMM TPENH U ClIeJl TeHETUYHUTE M3CNEBAHUA. YYaCTHULMTE
Tps6Ba B IETAlIM Ja ObJAT 3aMO3HATH C OrPaHUUYECHHMATA HA CKPMHUHIOBHS TECT, OCTATHYHMAT
PHCK NPH HETAaTHBHH PE3YNTaTH U BB3MOXHHUTE PELICHHs, KOraTo ¢ HajlMLE MOBULIECH PHUCK 3a

JBOMKaTa.

MeTo010/I0rHYHATA YACT, U3I0/I3BaHa B JUCEPTALMOHHUS TPY/, NPEACTaBs MIPUIIOKECHUE
Ha CBBPEMEHHHM METOAM 3a MpejaHaIMTHYHA oOpaboTka Ha NpoOHTe MOCneJBaHa OT
HOBOTEHEPALMOHHO CEKBEHHpaHe M OMOMH(POPMATHYEH aHaNM3 Ha [JaHHUTE C YTBbPJCHHU
nporpamu. JI-p Hukonosa o6pblua BHMMaHUE HA TOBA, Y€ MPU M3rOTBSHE Ha OMOGIMOTEKHMTE
BiUmouBamkd 06mu30 7000 KJIMHMYHO 3HAYMMH TE€HM C€ aHaJIM3UpaT caMo KOoJupaliuTe
MOC/eA0BATENIHOCTA M TPAaHUYHUTE WHTPOHHM YuyacTbuu. M3M0A3BaHUAT METOJ I103BOJIABA
OTIpe/ieNAHe Ha €HOHYKJIEOTHHA BAapuaHTH, MalKu MHcepuuu u gaeneuuu (indels), Ho He e
MHMOPMaTHBEH 110 OTHOLICHHE Ha TOJIEMHM I'€HOMHM NpeHapexaanus. Ha npakTika, ToBa CHIIHO
orpaHu4aBa MACHTH(OUIMPAHETO HA HOCHTEJICKM CTATYC MPHU TCHUTE CBBP3aHM ChC CNHMHAIHA
MycKy/aHa arpodus, MyckyaHa auctpodus Ha JlouwleH, AeNCLUMOHHMUTE ajeid  NpH

MYKOBMCIM/I032, KaKTO W (DyHKIHOHAJHM BAapUaHTH /BJIOOKO pasIONOXEHH B WHTPOHHTE.
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ITopo6uu npoGiieMH MOraT Ja HAJIOKAT M3MO/I3BAHETO HA JONb/IHUTEIHH TECTOBE 0C00eHO
KOraTo TOBA € ONPaBJaHo OT eNH/AeMHOJOrHYHA I/IeHA TOYKA.

Kputepuure 3a naToreHHOCT Ha FreHETUYHMTE BApUAHTH ONUCAHU B AUCEPTALMOHHUSA TPY/L
ca cnopen kinacudukauuure Ha ,,American College of Medical Genetics and Genomics™ u

»~Association for Molecular Pathology*.

Pe3syaraTu u o0cbxaaHe

[Tony4yenure pe3ynTaTv ONpeaeNeHO ca MHTPUTYBALIM W AMCKYTabunHu. B gocTenHara
auTepaTypa HAMa JaHHM OT NOJOOHM IMpOY4YBaHMS 3a HEPUCKOBA EBPOIEHCKA MOIyJauus.
Bucokara yectoTa Ha HOCUTENICTBO OIMpPEIE/ICHO MOCTABS BBIIPOCa 33 3HAYEHUETO HA TEHETHYHHS
CKPMHHHT KaToO MOJIXO0/ 3a Onpeje/siHe Ha pUCKa M npoduiakTUKa Ha peakuTe 3abonsBanus. Ot
Jpyra rijeiHa TO4Ka, CTOM BbIIpoca JOKOJKO MoA0OHO H3cieaBaHe OTpa3siBa IEHETMYHaTa
XapaKTepucTMKa Ha Obirapckara nomynauus ¥ 04 JId MOIJO Ja MOCHY>KU 3a Ju3aiH Ha ejHa
CKPMHMHIOBA Mporpama. B ToBa OTHOLIEHME JOKTOpaHTa MMa pEaJMCTHUYHA OLIEHKAa M IpaBH
apryMeHTHpaHH 3aKioueHus. HoCUTENCKUAT cTaTyc Ha eHa Moy JIaluys € JMHaMUYHa CUCTEMA U
MOJKe /1a IPEThPIIM 3HAYUTEITHU NIPOMEHH JJOPU B pAMKHTE Ha HAKOJKO reHepauuu. Karo npumep
MOra a nmocoya reHeTHyHuTe xapaxkrepucTukn Ha CFTR rena. OnucaHuTe MyTalUUHu IpU
NALMEHTH Npe3 ABEJECEeTTE rOAMHN Ha MUHA/IMS BEK HE C€ MPEACTaBAT ChC ChLIUTE YECTOTH JIHEC.
Hsikon OT CpaBHUTENHO YECTUTE 3a TO3M [EpUO] MyTaLMU HE ca HaMUpPaHU [IOBTOPHO I10BEYE OT
aBageceT roguHu. MyrayusTa ¢.1001G>A (p.Arg334Gln) orGenszHa B 1McepTaLlMOHHUS TPYA €
OTKpHMBaHa [IPH MALMEHTH B bbjirapust KaTo HOCUTENICKU CTaTyC, HO HE M NIPH MALMEHTH € JOKa3aHa
auarHosa. Cwuoro kacae u ¢.350G>A (p.Argl17His) R117H, kosto umMa MHOro BapuadbuiiHa
MICHETPAHTHOCT M HE C€ CBbP3Ba HAIIBJIHO ¢ Ki1acuueckus genotun. Taka MoxeM Aa 0TOENEeKUM,
4ye ThJKYBAHETO HAa KIMHMYHOTO 3HAYEHME HA MHOrO OT E€HETHMYHMTE BapUaHTH € MCTHHCKO
MpeIU3BUKATEICTBO W TpAOBa Ja cleBa CHIYPHHM JIOKa3aTesCTBAa 32 TAXHOTO (DYHKLHMOHAIHO
3HaueHue. Ole eaHa MyTauusi, KOSTO HE NPUCHCTBA cpej nauuentute uscneasanu B HI'JI e
c.2210C>T (p.Ser737Phe). Ilo nannu Ha Terlizzi et al., 2017 — ToBa e HoBa CFTR myTtauus,
TUIIMYHA 33 MAUMEHTH C NMPOMU3Xo/l oT pernoHa Ha Tockana B Urtanus. Otkputa npu 9/295 (3%)
CKpMHMpAHH TMAaLMEHTH B LIEHTbpa 3a MyKOBHCLMA03a BbB DnopeHuus. MHOro ot Tiax ca
JMarHoCTUUMpPaHU 4pe3 HeOHaTalleH CKPUHUHI, KaTo HAKOM ca C€ TMpEeACTaBuId C

XHITOXJIOpEMHUYHA MeTaboJIMTHA alikao3a. ﬂpu npociieadaBaHe MOBEUETO Ca UMAJIU: TIOBULICHH



XJIOpU/IX B NIOTTa, HOPMAaJIHA MaHKpeaTu4Ha QyHKUMA 1 HOpMmaliHa OenoapooHa GpyHkuusa. Mosxke
Ja ce HAmpaBH 3aK/IIOYEHHe, Ye NpPH 3APAaBH HHAHBHIAH MHOIO IO- 4eCcTo e ObaaT
OTKPHBaHH JieKH BapHanTH Ha CFTR, anenu ¢ HHCKA neHeTpanTHocT uian VUS, oTkoKk0TO
KJIACHYECKHTE TEXKKH MYTAUMH, NpHYHHABAWM 3aboasiBaHero. /I-p HukonoBa npasu
ChIlIATA OLEHKA, Y€ WMa CTAaTHCTUYECKH 3HAaYMMa OTPHULIATENTHA aCOLIMALIUA MEXIY YeCTOoTaTa Ha
HOCTUTEJICTBO M TEXECTTa Ha 3a00JIIBaHUATA, KaTO [0-BUCOKATa YECTOTa € CBbp3aHa C Mo-jeKa
KJIMHMYHA TexecT. Ta3u TeHJeHUMs TpsOBa Ja ce B3eMa NpeJBHJ U IIPH MPOBEXKAAHETO Ha
MacoBUsi HEOHATaJleH CKPUHMHI 32 MYKOBMUCLMZO03a, NPU KOMTO MACHTUDULMpPAHUTE anenu M
reHoTunoBe TpsbBa ja ObJaT BHMMATENHO OLEHEHM C OrJie]l MpOorHosara M TEpaneBTUUHOTO

INIOBCACHHUE.

ITo nanHn Ha nmanueHTH npemuHaau npe3 Hammonanua remeruyna JiaGoparopus
pas3J/IMKY [0 OTHOLLIEHUE Ha HOCUTEJICKUS CTAaTYC CPABHEH C TO3M B HACTOSALLETO NPOYy4YBaHe UMa U
3a MEFV rena. Hanpumep udecrtata 3a EBpona mytauus ¢.2080A>G p.(Met694Val) e Hamupana
HEEHOKPATHO NMpPU MHAMBUAM OT COUICKHM peruoH, HO He € oTOens3aHa cpe/] u3cieaBaHara no
JucepTallMoOHeH Tpyad u3Baaka. Ot apyra crpaHa MmyTauuute onucanu B SERPINAI v DHCR7
IEHUTE HAITbJIHO CE MPHUIIOKpUBAT ¢ Te3u B 6a3arta AaHHu Ha HI'JI. U3HenaaBama e JiMncara Ha
HHAMBHIH ¢ HamMepeHH myTtauuun B HBB rena, KoeTo He MOXe ]Ja ce ABJUKH €CaMO Ha
OrpAHHYEHHSTA HA METO/a, Thil KaTo npu ObJArapcku nauuMeHTy ¢ 6era TajaceMus UMa OnucaHu
MHOI'0 TeHETHYHHU Ae(EeKTH B KOJMPAILIUTE YYaCThLM HA reHa.

Hpyr unTepeceH ¢akT ca mnpeacTaBeHUTe B Tabiauua 7 JaHHM OT CPABHEHHETO Ha
YeCTOTATA HA HOCHTEJCTBO B HSIKOM OT I€HUTE, OMMCAaHM B HAall MHOTrO cllyuau, KbJIETO €
Ha0JII0aBaHO CTAaTHMCTHYECKO 3HAUMMO OTKJIOHEHHE CHpsSMO pedepeHTHHUTE 3a €BpONEHCKHUTE
nonyjauuy 4eCToTH. 3a ChXKalleHue, B CTpaHaTta HsAMa €JMHEH U OOLOJOCTbIIEH PEerucTbp Ha
peakuTe 00JIECTH, KOETO HE 1aBa Bb3MOXKHOCT T€3H JIaHHHM /1a Ob/aT JIOITBJIHUTENHO NTOTBBP/ICHH.

JleTaliIHUTE aHAIM3M Ha MOJICKYJHUTE XapaKTEpUCTUKA Ha ONMMCAHUTE B M3CIIEBAHETO
IEHETUYHHU Ne(PEKTH pa3KpUBaT €/JHa I03HATa KapTUHA HAa BUCOKA aJIe/IHA XETEPOr€HHOCT, 3a KOATO
aBTOpa TIPaBH MpaBUIIHA MPELEeHKa, 4e - ,,EkcTpanonupaHeTo KbM 1ss1aTa Objirapcka noiyJianus
crneiBa 1a Ce NpaBd C MOBMIUEHO BHMMaHWE M MW3UCKBA IOTBbPXKIACHUE B I0-TOJIEMH H

NpEeICTaBUTE/THU U3BAJKU .



Me/MKO — reHeTHYHO KOHCYJITHPAHE NPH PHCKOBHTE IBOHKH

To3u rnaBa Ha JUCEPTALMOHHHUS TPYJ 3aclly’kaBa CHELHMAJIHO BHMMAaHME, 3alloTo
JEMOHCTPUPA NPAKTUYECKOTO MPUJIOKEHUE HA pe3yNTaTUTe OT €UH CKPUHUHIOB TecT. [Ipensu
KJIMHUYHATA 3HAYMMOCT M pa3/MyHaTa TEXKECT HA ICHETUYHWTE BAPMAHTH MPaBMJHOTO MM
KaTeropu3MpaHe € OT CHLIECTBEHO 3HAUYCHHWE 3a TOBA KAaKBU MPENOPBKHU 1ie ObJaT HalpaBeHH 3a
ABOMKAaTa M YECTO Ca CEpHO3HO MPEJU3BUKATEICTBO NPU B3MMAHETO Ha pelueHue. Tyk cieasa ja
npubaBUM M CllydauTe, NMPU KOUTO € HAMEPEH IeHEeTHYeH BAPUAHT CBBP3aH C YCJIOBEH JIMYEH
3apaBeH puck. Kato mpuHOC 0T chbiecTBeHO 3HAYEHHE NMOCOYBAM NPEIJI0KEHHs MOAX0] 32

F€HETHYHO KOHCYJTHPAHE

H3BOaH
B13 ocHOBa HA MOJIyYe€HHTE Pe3yJITATH H NOAPOOHUTE AHAIM3H JOKTOPAHTA NMPABH
JeceT M3BOAA, KOMTO npueMaM 0e3 KpHTHYHH 3a0esexkH. CbC CHIIOTO MHEHHE CBM H 10

OTHOLUCHHE HA NNPEACTABCHUTE NPHHOCH.

3aki0yeHue

Juceprannonnus Tpya Ha a-p CiaBena EnkoBa Huko/10Ba npoBOKHpa ¢ HHTEPECHH
Ka3ycH M ()AKTH, KOHTO TSl AHAIM3HPA KOMIETEHTHO CHOpe] ChbBPeMEHHHUTE KOHLENIHH.
IlpaBu Bneyat/ieHHe, Ye T € NPUIOOH/IA 3HAYHTE/IEH KJIHHHYEH H H3C/IeJOBATE/ICKH ONHT,
KO€TO M JaBa NPEJMMCTBA 32 M0- HATATHIIHO Pa3BHTHE, KATO CHEUHAJHCT B 00/1aCTTAa HA
Meanuunckarta reHeTuka. KomnereHTHaTa oneHka H aHa M3 HA COOCTBEHHTE Pe3yJTATH H
CBIIOCTABAHETO C JIHTEPATYPHHUTE H3TOYHHIH €A HA BHCOKO NPO(eCHOHAIHO HHBO.

JlaBam BHCOKA INOJIOKMTE/IHA OLEHKA HA USAJIOCTHATA HAYYHA H H3CJIe0BaTe/ICKa
NPOAYKIHSA HA aBTOPa M y0e/JeHO mpenopbyaM HA HAYYHOTO KyPH /1A NPHCHAH HAy4YHATA

creneH ,,Jlokrop” na n-p CnaBena Enkosa Hukonosa

Ha ocHoBanue 4n.59 or 3314
Codus 04.04.2026 ron. Unen na HX:

(mpodp. 16 Anexceit CaBoB)



TO THE CHAIRMAN OF THE SCIENTIFIC JURY

REVIEW EVALUATION

by Professor. Alexey Slavkov Savov, PhD,

SBALAG "Maichin Dom'" EAD. MU Sofia

Regarding: PhD thesis of Dr. Slavena Enkova Nikolova, PhD student at the Faculty of
Medicine, Department of Medical Genetics, Medical University of Pleven, for the award of the
ONS "Doctor" in the field of higher education 7. Health and Sports Professional field:
7.1.Medicine, PhD program: "Medical Genetics" on the topic " Genetic screening for frequent
monogenic defects among couples pre-reproductive - study of the frequency, risks for

reproduction and possibilities for genetic prophylaxis".

By order No. 1089/ 31.03.2026 of the Rector of the Medical University of Pleven, I have been
elected as a member of the Scientific Jury in connection with the PhD thesis work of Dr. Slavena
Enkova Nikolova. During the defense procedure, all necessary materials were submitted in
accordance with the requirements of the Regulations on the requirements, conditions and rules
for acquiring scientific degrees and occupying academic positions at the Medical University of

Pleven.

I declare that I have no conflict of interest with the author of the PhD thesis work.

The PhD thesis work is structured in accordance with the accepted requirements. It covers 180
standard pages, of which 152 contain the main text: Introduction — 1 page; Literature review —
30 pages; Aim and objectives — 2 pages; Material and methods — 5 pages; Results and discussion
— 96 pages; Summary — 2 pages; Conclusions — 2 pages; Contributions — 1 page. The
bibliography includes 197 literary sources (of which 2 are in Cyrillic and 195 are in Latin). It

contains 64 tables, 13 figures and 5 appendices.



The overall design is thorough and of a high level and represents the established professional

experience of the PhD student.

Genetic carrier screening plays a key role in the primary prevention of rare hereditary diseases.
By identifying whether prospective parents carry pathogenic variants associated with autosomal
recessive or X-linked diseases, screening allows couples to understand their reproductive risks
before their pregnancy. This early awareness supports informed decision-making, allows timely
access to reproductive options, such as preimplantation genetic testing or targeted prenatal
diagnosis, and ultimately reduces the incidence of severe monogenic and metabolic disorders
in newborns. Since carriers are usually asymptomatic and have no family history, population-
based carrier screening represents one of the most effective strategies for the prevention of

preventable genetic diseases and improving long-term child health outcomes.

The literature review discusses the epidemiology of rare genetic diseases and the concept of
screening programs. The PhD student not only presents well-synthesised current data, but also
makes critical remarks concerning many aspects of the topic of the thesis. It is striking that most
of the literary sources used by the PhD student are from recent years, which testifies to the
topicality of the dissertation work. The remarks regarding the limitations of targeted carrier
screening and the comparison with universal screening are very relevant. The focus is fully
Justified on the expanded carrier screening and the specificity of its elements. Dr. Nikolova pays
special attention to the limitations related to the interpretation of genetic variants and possible
conflicts from an ethical aspect. The application of genetic screening in medical practice also
outlines the importance of medical-genetic consultation. In conclusion, the working hypothesis
is built on the idea of a study based on prospective carrier screening among a group of couples
from the Bulgarian population. The fact is that in Bulgaria there is no generally available
information on the frequency of clinically significant genetic defects associated with "rare
diseases". In this sense, studies in this direction can be a good guide for the design of a more

broadly focused screening program.

In relation to the set goal, namely "To determine the frequency and profile of carriership of
pathogenic variants in genes associated with recessive monogenic conditions in a group of
individuals from the Bulgarian population, to analyze the resulting reproductive risks and to

develop an approach for genetic counseling in the context of the results of carrier screening",
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Dr. Nikolova envisages six main tasks aimed at building a comprehensive assessment of

pathogenic variants in genes associated with recessive monogenic conditions.

The clinical material includes 150 reproductive couples from the Bulgarian population. The
inclusion criteria have been correctly assessed - reproductive age, upcoming or planned
reproduction, clinically healthy individuals, without data on personal and family history of
monogenic diseases and without established consanguinity between the partners. Of essential
importance in conducting studies with such a design are medical - genetic consultations before
and after genetic testing. Participants should be familiarized in detail with the limitations of the
screening test, the residual risk in case of negative results and the possible solutions when there

is an increased risk for the couple.

The methodological part used in the PhD thesis presents the application of modern methods
for pre-analytical processing of samples followed by next-generation sequencing and
bioinformatics analysis of the data with validated programs. Dr. Nikolova draws attention to
the fact that when preparing the libraries including nearly 7000 clinically significant genes, only
the coding sequences and the border intron regions are analyzed. The method used allows the
determination of single-nucleotide variants, small insertions and deletions (indels), but is not
informative regarding large genomic rearrangements. In practice, this greatly limits the
identification of carrier status in genes associated with spinal muscular atrophy, Duchenne
muscular dystrophy, deletion alleles in cystic fibrosis, as well as functional variants located
deep in the introns. Such problems may necessitate the use of additional tests, especially when

this is justified from an epidemiological point of view.

The criteria for pathogenicity of the genetic variants described in the dissertation are according
to the classifications of the "American College of Medical Genetics and Genomics" and the

"Association for Molecular Pathology".

Results and discussion

The results obtained are both significant and open to discussion. There are no data from similar
studies for a non-risk European population in the available literature. The high frequency of
carriership definitely raises the question of the importance of genetic screening as an approach

3



to determining the risk and prevention of rare diseases. From another perspective, the question
is to what extent such a study reflects the genetic characteristics of the Bulgarian population
and whether it could serve as a design for a screening program. In this regard, the doctoral
student has a realistic assessment and makes reasoned conclusions. The carrier status of a
population is a dynamic system and can undergo significant changes even within several
generations. As an example, I can cite the genetic characteristics of the CFTR gene. The
mutations described in patients in the 1920s do not present with the same frequencies today.
Some of the mutations that were relatively common for this period have not been found again
for more than twenty years. The mutation ¢.1001G>A (p.Arg334Gln) noted in the dissertation
has been found in patients in Bulgaria as a carrier status, but not in patients with a proven
diagnosis. The same applies to ¢.350G>A (p.Argl17His) R117H, which has a very variable
penetrance and is not fully associated with the classical phenotype. Thus, we can note that the
interpretation of the clinical significance of many of the genetic variants is a real challenge and
must follow reliable evidence of their functional significance. Another mutation that is not
present among the patients studied in the National Genetoc Laboratory is ¢.2210C>T
(p-Ser737Phe). According to Terlizzi et al., 2017 — this is a new CFTR mutation, typical of
patients originating from the Tuscany region in Italy. Found in 9/295 (3%) screened patients at
the cystic fibrosis center in Florence. Many of them were diagnosed through neonatal screening,
with some presenting with hypochloremic metabolic alkalosis. On follow-up, most had:
increased sweat chloride, normal pancreatic function, and normal pulmonary function. It can
be concluded that mild CFTR variants, low-penetrance alleles, or VUSs, will be detected much
more frequently in healthy individuals than the classic severe mutations causing the disease.
Dr. Nikolova makes the same assessment that there is a statistically significant negative
association between the frequency of carriership and the severity of the diseases, with a higher
frequency being associated with a milder clinical severity. This trend should also be taken into
account when conducting mass neonatal screening for cystic fibrosis, in which the identified
alleles and genotypes should be carefully evaluated with a view to prognosis and therapeutic

behavior.

According to data from patients who have undergone testing at the National Genetic Laboratory,
there are differences in terms of carrier status compared to that in the present study for the
MEFV gene. For example, the mutation ¢.2080A>G p.(Met694Val) common in Europe has
been found repeatedly in individuals from the Sofia region, but was not noted among the sample

studied in the dissertation. On the other hand, the mutations described in the SERPINAI and



DHCR?7 genes completely overlap with those in the NGL database. The lack of individuals with
mutations found in the HBB gene is surprising, which cannot be due only to the limitations of
the method, since many genetic defects in the coding regions of the gene have been described

in Bulgarian patients with beta thalassemia.

Another interesting fact is the data presented in Table 7 from the comparison of the carrier
frequency in some of the genes described in the most cases, where a statistically significant
deviation from the reference frequencies for European populations was observed.
Unfortunately, there is no single and publicly available registry of rare diseases in the country,

which does not allow these data to be further confirmed.

Detailed analyses of the molecular characteristics of the genetic defects described in the study
reveal a familiar picture of high allelic heterogeneity, for which the author correctly assesses
that - "Extrapolation to the entire Bulgarian population should be done with caution and requires

confirmation in larger and more representative samples."

Medical - genetic counseling for couples at risk

This chapter of the dissertation deserves special attention because it demonstrates the practical
application of the results of a screening test. Given the clinical significance and the different
severity of genetic variants, their correct categorization is essential for what recommendations
will be made for the couple and is often a serious challenge in making a decision. Here we
should also add the cases in which a genetic variant associated with a conditional personal
health risk was found. As a contribution of essential importance, I point out the proposed

approach to genetic counseling

Conclusions on the basis of the results

Based on the results obtained and the detailed analyses, the PhD student draws ten conclusions,
which I accept without critical remarks. I am of the same opinion regarding the contributions

presented.



Conclusion

The PhD thesis work of Dr. Slavena Enkova Nikolova presents a number of interesting cases
and findings, which she competently analyzes according to modern concepts. It is noticeable
that she has acquired significant clinical and research experience, which gives her advantages
for further development as a specialist in the field of Medical Genetics. The competent
assessment and analysis of her own results and the comparison with the literature sources are
at a high professional level.

I give a highly positive assessment of the overall scientific and research output of the author
and I strongly recommend that the Scientific Jury award the degree of "PhD" to Dr. Slavena

Enkova Nikolova
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