
AO WEÅCEÅATEJISI HA HAYLIHOTO n,KYPH

PEUEH3Hf1

OT npocbecop. AJIeKceii CJ1aBKOB CaBOB, A.6,

CbAJIAr „MaMLIHH AOM" EAÅ. MY

OTHOCHO: ÅHCePTaUHOHeH Ha A-p CJ1aBeHa EHKOBa HHKOJ10Ba, AOKTOPaHT KBM (DaycyxreT

MeAH11HHa" Ka•reapa „MeAHUHHCKa reHeTHKa" Ha MeAHUHHCKH YHHBePCHTeT IIJ1eBeH, 3a

IIPHÅ06HBaHeHa OHC „ÅOKTOP"B 06naCT Ha BHCLL1e 06pa30BaHHe 7. 3npaBeona3BaHe H cnopT

TIp0(becH0HaJTH0 HanpaBJ1eHHe: 7.1 .MeAHUHHa, ÅOKTOPCKanporpaMa: „MeAHUHHCKa reHeTHKa"

Ha TeMa „reHemqeH CKPUHHHr 3a qeCTH MOHOreHHH aed)eKTH cpea ABOMKH npeapenp0AYKTHBH0

— npoYLIBaHe Ha qecTOTaTa, PHCKOBeTe 3a penpoAYK11HH H Bb3MO)KHOCTHTe 3a reHeTHLIHa

npod)HJ1aKTHKa".

CbC 3a110Ben N! 1089/ 3 1.03.2026 Ha PeKTopa Ha MeJIHUHHCKH Y'HHBepcHrreT VIneBeH CbM H36paH

3a qneH Ha HayqH0T0 xypu, BBB BPb3Ka C AHCePTaUHOHHH% TPYA Ha A-p A-p CnaBeHa EHKOBa

HHKOJIOBa. Flo npouenypaTa ga •gammeraTa ca npeAcTaBeHH BCHHKH He06XOAHMH MaTepmaJIH

cbrnacH0 H3HCKBaHHflTa Ha ElpaBHJIHHK 3a H3HCKBaHHflTa, YCJIOBHSITa H npaBHJ1aTa 3a

npHA06HBaHe Ha Hay-IHH c•reneHH H 3aeMaHe Ha arcaneMHLIHH AJIb)KHOCTH B MeAHUHHCKH

YHHBePCHTeT IIRBeH.
AeKJ1apnpaM, qe I-IHMaM KOHd)JIHKT Ha HIITepecH C aBTopa Ha AHCePTa1UIOHHHH Tpyn.

JIHcepmaUHOHHH%T e cTpYK-rypnpaH Cbrnacno npneurre H3HCKBaHHf1. Toii

06XBauta 180 CTaHAaPTHH CTPaHHUH, OT KOHTO 152 cbAbpxa•r OCHOBHHfl TeKCT: BbBeaeHHe — I

CTP.; JIHTepaTypeH 0630P — 30 CTP.; Ilen H 3aAaHH — 2 CTP.; MaTepnaJ1 H MeTOAH — 5 CTP.;

Pe3YJITaTHH 06Cb)KJ1aHe — 96 CTP.; 06061ueHue — 2 CTP.; Vf3BOAH — 2 CTP.; VIPHHOCH— 1 CTP.

JIHTepaTypHaTa cnpaBKa 06XBauxa 197 JIHTepaTypHH H3TOHHHKa (OT THX 2 Ha KHpunnua H 195 ca

Ha naTHHHUa). ÅncePTa11HflTacbAbpxa 64 era6JIHUH, 13 (burypn H 5 IIPHJIOhCHHfl.
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Uf1JIOCTHOTOO(POPMHHe e cerapa-reJIH0 n Ha BHCOKO HHBO n npencTaBH H'3rpaAeHHH

IIPOd)eCHOHaJIHHH 011HT, Ha AOKTOPaHTa.

CKPHHHHr-bT3a reHeTHHHO HOCHTeJICTBOmrpae KJ11-OHOBa pom B rlbpBHMHaTa npeBeH1_1HH Ha

peAKH HacneACTBeHH 3a60JIABaHHA. qpe3 HAeHTH(bHUHPaHe nau'1H 6bneUIHTe POAHTeJIH HOCHT

naToreHHH BapnaHTH, CBbP3aHU C aBT030MHO-peqeCMBHH HJIH X-CB%P3aHM 3a60J1flBaHHH,

CKPHHHHI%T 1103B0J1%Ba Ha ABOMKHTe Aa pa36epaT CBOHTe perlPOÅYKTHBHH PHCKOBe npeÅH THXHa

6peMeHHOCT. Ta3H paHHa OCBeAOMeHOCT 110AH0Mara B3eMaHeTO Ha pemeHH51,

n03BOJIABa HaBpeMeHeH AocTb11 AO penpoAYKTHBHH OllUHH, KaTO Hanpntvrep npevnmnaHTaUHOHHO

reHeTHHHO H3cneABaHe UJIM ueneHacoqeHa npeHaTaJIHa AHarHOCTHKa, H B KpaMHa CMeTKa

HarvmaJ1%Ba qecT0Taera Ha TOKKH MOHOreHHH m MeTa60JIHTHH HapymeHHfl HOBOPOAeHHTe. Tbh

KaTO, 06HKHOBeHHO HOCHTeJIUTe ca aCHMFITOMaTHLIHH H HRMa-r (I)aMHJIHa aHaMHe3a, CKPHHHHI%T

3a HOCHTeJICTBO, 6a3HpaH Ha nonynaUH%Ta, npeacTaB11ABa eÅHa OT Han-ed)eKTHBHwre CTPaTerHH

3a npeBeHIAHfl Ha npeAOTBPaTHMH reHeTHHHH 3a60J1flBaHH51 n 110A06p%BaHe Ha AbJ1rocp0HHHTe

pe3YJITaTH 3a 3npaBe-ro Ha aerreT0.

JIHTepmypHHHT 06'30Ppagrnexna erlHÅeMH0J10FH%Ta Ha peÅKMTe reHeTHLIHH 60necTH

KOHuenumxra Ha CKPHHHHFOBHTe nporpaMH.ÅOKTOPaHTa He caM0 npeAcTaB% A06pe CHHTe3mpaHH

aKTyaJIHH naHHH, a npaBH KPHTMLIHH 6ene)KKH gacqraLLIH MHOro acneKTH no TeMaTa Ha

pa3pa60TKaTa. IlpaBH Bfleqarrnume, qe 110Beqeero JIHTepaerypHH H3TOHHHUH, KOUTO AOKTOPaHTa

non3Ba ca OT nocneAHHTe rOAHHH, KOeTO CBUnereJICTBa 3a aKryaJIHocrra Ha AHCePTaUHOHHHA

Tpyn. MHoro YMeCTHH ca 3a6eJIOKKHTe OTHOCHO orpaHmqeHHwra Ha TapreTHHA CKPHHHHI' 3a

HOCHRJICTBO H CB110c-raBKa-ra C YHHBepcaJIHHA CKPHHHHr. HarlbJIH0 apryMeHTHpaH0 d)OKYCbT e

BbPXY pa3mmper-1Hfl CKPHHHHr '3a HOCHTeJICTBO H cneumcbHKaTaHa Heromrre eneMeHTH. A-p

HHKOJIOBa 06pmua cneunaJIH0 BHHMaHue I-la orpaymqeHHxraCBbP3aHH C mrrepnpe•raumxra Ha

reHeTHHHwre BapmaH-rm H Bb3MO)KHWre OT eTMHeHacneKT. IlpmaraHeT0 Ha reHeTHqeH

CKPHHHHr B MeAHUHHCKaTa npaKTHKa oqep•raBa H 3HaqeHueT0 Ha MeAHKO — reHeTHt-1HaTa

KOHCYJITaUHA. Kamo 3awnoqeHme, pa60THaTa xH110Te3a e H3rpaAeHa Bbpxy HAema 3a npoy-1BaHe

6a3HpaH0 Ha rrpocneKTHBH0 npoBeaeH CKViPHHHr 3a HOCwreJICTBO cpea rpyna ABOiiKH OT

6bJ1rapcKaTanonynaunq. (baKT e, ye B BbJ1rapuq HAMa 061110 AOCTb11Ha HHd)OPMaUHA 3a qecT0TaTa

Ha KJIHHHHHO '3HaLIMMHTe reHeTMLIHH ned)eKTH CBBP3aHH C „peÅKHTe 60neCTH" M B T03H CMHC%JI
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npoYLIBaHH51Ta B "ra3H HacoKa MoraT na 6bÅaT A06bP opueHTnp 3a AH3aMHa Ha eAHa no- UIHPOKO

HacoqeHa CKPHHHH1*OBa nporpaMa.

BBB BPb3Ka c nocTaBeHaTa ueJ1, a HMeHHO „Åace onpemeJIH qecTOTaTa H Ha

HOCHTeJICTBOHa naToreHHH BapmaHTH B reHH, acoummpamm C peqeCHBHH MOHOreHHH CbCTO%HH51,

B rpyna OT 6bnrapcrcama nonynauun, aa ce aHaJIH3npaT npoH3TnqaL11HTe OT THX

penpoAYKTMBHm pmcKOBe H Aa ce pupa60TH nonxoA ga reHeTuqH0 KOHCYJITHPaHe B KOHTeKCTa Ha

pe3YJITaTHTe OT CKPHHHHra 3a HOCHTeJICTBO", A-p HUKOJTOBanpeABH>KJma mecT OCHOBHH '3aAaYH,

HacoqeHH KBM H3rpamuaHe Ha KOM11neKCHa oueHKa Ha naToreHHH BapnaHTH B reHH,

acounnpaLUH C peuecHBHH MOHOreHHH CBCTOHHHfl.

KJIHHHHHHf1T MaTepwaJ1 BKJ110t1Ba 150 perlPOÅYKTHBHH ABOMKU OT 6bJ1rapcKaTa

nonynauuq. IlpaBHJIHO ca npeueHeHH KPHTePHHTe 3a BKJ110LIBaHe - penpoAYKTHBHa Bb3PaCT,

4)aMHJIHa aHaMHe3a 3a MOHOreHHH 3a60J1%BaHH51 H 6e3 YCTaHOBeHO KPbBHO-POACTBO

napTHbopwre. OT CbL11eCTBeHO 3HaqeHue Ha npoYLIBaHH51 c TaKbB AH3aiiH ca

MeAHKO - reHeTHLIHHTe K0HcynrraLIHH npeau H cnen reHeTHLIHHTe H3CJ1eABaHH%. YqacTHH11HTe

Tpq6Ba B AerraiiJIH aa 6bÅaT 3ar103HaTH C orpaHHqeHMHTa Ha CKPHHHWOBHR TecT,

PHCK IIPH HeraTUBHH pe'3Y11TaTH H BW3MO)KHHTe pemeHHfl, KoraT0 e HUIHUe 110BHL11eH PHCK 3a

ABOVIKaTa.

MeT0A0J101*HLIHaTa qacT, H'3110J13BaHa B AHCePTaUHOHH1dfl TpyA, npeAcTaBA

Ha CBBpeMeHHH MeTOAU 3a npenaHaJIHTHt1Ha 06pa60TKa Ha np06HTe nocneABaHa OT

HOBOreHepaUHOHHO ceKBeHHpaHe H 6HOHHd)OPMaTHqeH aHaJIH3 Ha naHHHTe C YTBbpneHH

nporpaMH. A-p 1--1MKOJIOBa 06pmua BHHMaHme Ha TOBa, qe M3r0TBHHe Ha 6m6nmoereKViTe

BKJ110LIBaLUH 6JIH30 7000 KJIHHHHHO 31W-1HMH reHH ce aHaJIH3HPaT caM0 KOAmpa11ÅHTe

nocneAOBaereJIHOCTH ld rpaHHLIHHTe HHTPOHHH yqacTbLIH. H3r10113BaHHflT MeTOA r103B0J1%Ba

onpeAeJ1%He Ha eAHOHYKneOTHAHH BapmaHTH, MUIKH HHCePUHH H neneunm (indels), HO He e

HHd)OPMaTHBeH no OTHOLL1eHHe Ha roneMH reHOMHH npeHape>KÅaHH51. Ha IlpaKTHKa, TOBa CHJTHO

orpaHmqaBa I-la HOCHTeJICKH cTarryc reHHTe CBbP3aHH CbC cr1HHaJIHa

MYCKYflHa aTp04)Hfl, MycKYJIHa Ha AmneH, AeneUHOHHUTe a-nenu npm

MYKOBHCUHA03a, KaKTO H BapmaHTH XbJ160KO pur10J10)KeHH B HHTPOHHTe.
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IIOA06HH np06J1eMH MoraT Aa I-ra.moxa-r 113110J13BaneTO Ha A011bJIHHTeJIHH TecTOBe oc06eH0

KoraTO TOBa e onpama110 OT ennneMHOJ10rHMHa raeAHa TO'1Ka.

KPHTepHHTe 3a naToreHHocT Ha reHeTHHHWre BapnaHTH onmcaHH B AHCePTaUHOHHH51 rrpya

ca cnopea Ha „American College of Medical Genetics and Genomics" H

„Association for Molecular Pathology".

Pe3Y'JITaTH H 06Cb9Knane

IlonyqeHHTe pe3YJITaTH onpeneneH0 ca HHTPHFYBUUH H AHCKyra6WIHH. B AOCTb11Hama

JIHTepaTypa HHMa naHHH OT non06HH npoYHBaHHR ga HePHCKOBa eBponeMcKa nonynauldfl.

Bncorca•ra qecTOTa Ha HOCH"re11CTBO onpeneneH0 noceraB}1 Bbllpoca 3a 3HaqeHHeT0 Ha reHeTHLIHH51

CKPHHHHr KaT0 110Axon 3a onpeaenme Ha PHCKa H Ha peAKHTe 3a60J1*BaHHfl. Or

apyra rneAHa TOLIKa, CTOH Bbnpoca AOKOJIKO non06H0 H3cneABaHe 0Tpa3*Ba reHeTHLIHaTa

xapaKTepHCTHKa Ha 6bJ1rapcKaTa nonynaLIHfl H 6m JIH Morno aa nocnyxm 3a AH3aiiH Ha eAHa

CKPHHHHrOBa nporpaMa. B TOBa OTH0111eHHe AOKTopayrra HMa peaJIHCTHLIHa oueHKa H npaBH

aprYMeyrrnpaHH '3aKJ1roqeHH%. HOCHTeJICKHflT cTaTyc Ha eAHa Ilorrynauv•lfl e AHHaMHLIHa CHCTeMa H

MO)Ke aa npenpnv-i 3HaqvrreJIHH npoMeHH AOPH B paMKHTeHa HHKOJIKO reHepaL(HH. KaT0 npHMep

Mora na nocoqa reHe-rnt1HHTe xapaKTePHCTHKH Ha CFTR rer-la. OnncaHHTe MyraUHH

naumeHTH npe3 ABenece-rre rOAHHH Ha BeK He ce npenc-raB51T cbluwre qeCTOTH AHec.

HAKOH OT CPaBHHTeJIHO qecTHTe ga T03H nepH0A MyrraLIHH He ca HaMHPaHH noBTOPH0 110Beqe OT

ABaaeceT roÅHHH. Myrauunac. 100 IG>A (p.Arg334Gln) 0T6eJIH3Ha B AHCep-raUHOHHHS1 -rpyn e

0TKPHBaHa naqneHTH B bbnrapHH KaT0 HOCHTeJICKHcTaTyc, HO He H IIPH naUHeHTH C Å0Ka3aHa

AHarH03a. CbLUOTO Kacae H c.350G>A (p.Argl 17His) RI 17H, KOATO HMa MHOro BapHa6HJIHa

neHeerpaHTHOCT u He ce CBbP3Ba HallbJIHO C KJ1aCHqeCKHH (beHOTH11. TaKa MO*CM na OT6eJIOKMM,

qe TbJIKYBaHe-ro Ha WIHHHHHOTO 3HaqeHHe Ha MHOro OT reHeTHLIHwre BapmaHTH e HCTHHCKO

npeAH3BHKaR11CTBO H TPfl6Bana cneABa curypHH AOKa3aTeJICTBa 3a THXHOTO

3HaqeHHe. Otue ejlHa My-raunq, KOATO He IIPHCbCTBa cpeJ1 nauneHTHTe H3CJ1eABaHH B HEJI e

c.2210C>T (p.Ser737Phe). Flo aaHHH Ha Terlizzi et al., 2017 — TOBa e HOBa CFTR My-raunq,

THIIHt-1Ha 3a naLIHeHTH C npoH3,x0A OT perH0Ha Ha TocKaHa B VI-raj1HS1. OTKpwra IIPH 9/295 (3%)

CKPHHHPaHH naumeHTH B ueyrrbpa 3a MYKOBHCUHA03a BbB (DnopeHIAHH. MHoro OT THX ca

AHarHOCTHUHPaHH qpe3 HeoHaeraneH CKPMHHHr, KaTO HSIKOH ca ce npeACTaBHJIH C

XH110XJ10peMHt1Ha MeTa60JIHTHa aJIKaJ103a. IIPH npocneA%BaHe 110BeqeT0 ca HMCIH: 110BHmeHH
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XJIOPHAH B no-rra, HOPMaJIHa naHKpeaTHHHa (I)YHKUHA H HOPNraJIHa Genoap06Ha 4)YHKUHfl. Mome

na ce HanpaBH 3aKJ110L1enne, ge npn 3APaBH MHOro no- qec-ro rue 6bAa•r

OTKPHBaHH JleKH BapnaHTH Ha CFTR, avueJIH C HHCKa neHeTPaHTHOCT HJIH VUS, OTKOJIKOTO

KJ1acnqeCKHTe Ten,KKH My-raunn, IIPHHH11HBaUÅH 3a60JIHBaHeT0. A-p HHKOJIOBa npaBH

Cb1uaTa oueHKa, qe HMa CTaTHCTHqeCKU 3HaLIHMa OTPHqaTeJIHa acoqmaUHS1 qecT0TaTa Ha

HOCTHTeJICTBO H Texecrra Ha '3a60nnaHHflTa, KaTO no-BucoKaTa qecT0Ta e cBbp3aHa c 110-neKa

KJIHHHLIHa •rexeCT. Ta3H -rermeHUH51 TP516Bana ce B3eMa npeABHA H IIPH npoBe)KÅaHeero Ha

MaCOBH51 Heor-1a•raneH CKPHHHHr 3a MYKOBHCUHA03a, npn KOMTO HAeHTHd)HUHpaHWre anenH H

reHOTH110Be Tpq6Ba na 6bAaT BHHMaTeJIHO OUeHeHH C ornen nporH03aTa H TepaneBTHHH0T0

110BeneHue.

no Aar1HH I-la nauneHTH npeMHHaJIH npe3 Haun0HaJIHa relleTHCIHa Jla60paT01)HH

3a MEFV reHa. Hanpvmep qecTaTa 3a EBpona Myrraunq c.2080A>G p.(Met694Val) e HawrpaHa

HeeAHOKPaTHO IIPH HHAHBHAH OT COd)HiiCKH perH0H, HO He e 0T6eJ1513aHa cpea H3cneÅBaHa-ra no

AHCePTaUHOHeE1 TPYA H3BaAKa. OT apyra cTpaHa MyraLIHHTe orlHcaHH B SERPINAI H DHCR7

rewrre HarlbJIH0 ce npHr10KpHBa•rc Te3H B 6a3aTa naHHH Ha I-IFJl. H3He11aABama e JIHncaTa Ila

HHAHBHAH C HawtepeHH MYTaUHH B HBB reHa, KOeTO He Mome aa ce AbJ1*U1 caM0 Ha

orpaHnqeHHHTa Ha MeTOAa, Tbii KaT0 npm 6bnrapcKH nauueHTH c 6eTaTanaceMHfl HMa onmcaHH

MHOro reHeTHqHH necbeKTHB KOJIHpa1UHTe yqaCTbUH Ha reHa.

Apyr HHTepeceH (baKT ca npeÅc-raBeHHTe B -ra6JIHua 7 naHHH OT CPaBHeHHeTO Ha

qecT0Ta-ra Ha HOCHTeJICTBO B HAKOH OT reHHTe, OllHCaHH B Haji MHOro cnyqan, KbÅeTO e

Ha6nroaaBaH0 CTaTHCTHqeCKO '3Hat1HMO OTKJIOHeHHe CIIP%MO ped)epeHTHHTe 3a eBponeücw-re

nonynaunu qecTOTH. 3a Cb)KU1eHHe, B cTpaHaTa HSIMa eAHHeH H 061110AOCTbneH permcnp Ha

peAKHTe 60neCTH, KOeTO He AaBa BB3MOXHOCT Te3H naHHH Aa 6bÄa-r AOTIbJTHHTe11H0 110TBbPAeHH.

Lie-raiiJIHHTe aHaJIH3H Ha MoneKYJIHHTe xapaKTepHCTHKH Ha OllHCaHHTe B U3CJ1eABaHeTO

reHeTHHHH ned)eKTH pa3KpHBaT eÅHa 1103Harra KapTHHa Ha BHCOKa a-RJiHa xeTeporeHHocT, 3a KOATO

aBTopa npaBH npaBHJIHa npeueHKa, qe - „EKcTpa110JIHpaHeero KbM UWIaTa 6bnrapcKa nonynauhfl

CJ1eABa Aa ce npaBH C 110BHURHO BHHMaHHe u H3HCKBa TIOTBbP)KaeHme B no-roneMH H

npenc•raBHrreJIHH H3BaAKH"
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MeAHK0 — reHeTH'-1HOKOHCYJITnpaHe PHCKOBHTeAB0iiKH

T03H rnaBa Ha AHCeprraUHOHHHA TPYA 3acnyxaBa cneqmaJIHO BHUMaHHe, 3a1110T0

aeMOHCTPHpa npaKTHqecK0T0 npHJ10)KeHHe Ha pe3YJ1'raTHTe OT eAHH CKPHHHHrOB TeCT. IlpeABHA

KJIHHHLIHaTa 3HaLIMMOCT H pa3JIHLIHaTa •rencecT Ha reHeTHLIHHTe BapnaHTH npaBHJIHOTO HM

Ka-reropH3npaHe e OT CMIIeCTBeHO 3HaqeHne 3a TOBa KaKBH npenop%KM Lue 6bAaT HanpaBeHH 3a

AB0iiKa-ra H qec•ro ca cepH03H0 npeÅH3BHKaTeJICTBOIIPH B3HMaHeT0 Ha pemeyme. TYK cneABa aa

IIPH6aBHMH cnyqavrre, KOHTO e HaMepeH reHerruqeH BapnaHT CBbP3aH c ycnoBeH nmqeH

3ApaBeH PHCK. Kamo IIPHHOC OT CbUWCTBeHO 3HaqeHne nocot1BaM npeAJIO*WHHH noaxoa 3a

reneTHt1HO K0HcYJITHpaHe

H3BOAH

Bb3 OCHOBa Ha nonyqeHHTe pe3YJITaTH n nonp06HHTe aHaJIH3H AOKTOPaHTa npaBH

nece-r H3BOAa, KOHTO npneMaM 6e3 KPHTHHHH 3a6eJ1e-,KKH. CbC CMIIOTO MI-lenne CBM H no

OTHOmenne na npeacrraBeHHTe npnnocn.

3aKJ1roqeHHe

AHCePTaUHOHHHH •rpyn Ha A-p CJ1aBeHa EHKOBa HHKOJIOBa npoB0KHpa C HHTepeCHH

Ka'3ycn H draKTH, ROHTO TH anaJIH3Hpa KOM11e-reHT110 cnopen CbBPeMeHHHTe KOHUe11UHH.

KoeTO H ,rmaBa npeAHMCTBa 3a no- HaeraTb111H0 pa3BHTHe, Karro cneunanncrr B 06J1acvra Ha

MeAHUHHCKaTa rene-rmca. KOM11eTeHT11a-ra OUeHK•a H aria.TIH3 Ila C06CTBeHHTe pe3YJ1-raTH H

CM10CTaBflHeT0 C JIHTepaTypHHTeH3TOt1HHUH ca Ha BHCOKO npod)ecH011aJIH0 HHBO.

AaBaM BHCOKa 110JIO>KHTeJIHa OUeHK•a Ha UHJIOCT1-1aTa Hayt1Ha H H3CJ1eAOBaTeJICKa

IIPOAYKunq Ha aBTopa H y6eneH0 Ha Hayr1HOTO xypn na npHCbAH Hayr1HaTa

cTeneH „ÅOKTOP" Ila A-p CJ1aBena EHKOBa HHKOJIOBa

04.04.2026 ron.
Ha OCHOBaHne qn.59 OT 33J7A

I-IneH Ha I-IDK:

(IIPO(I). A6 AneKceii CaBOB)
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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 ofMedical 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. I .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/ 3 1.03.2026 of the Rector of the Medical University of Pleven, I have been

elected as a member ofthe Scientific Jury in connection with the PhD thesis work ofDr. 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 1 80

standard pages, ofwhich 152 contain the main text: Introduction — I 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 — I 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.
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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-Iinked 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 ofmedical-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 ofthe

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 ofmodern 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
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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 c. 1001 G>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 c.350G>A (p.Argl 17His) RI 17H, 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 c.221 OC>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 ofthem 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 c.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
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DHCR7 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 - "Extrapolationto 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.
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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

Ha OCHOBaHHe qn.59 OT 3311ASofia 04.04.2026

Member ofthe Scientific Committee:

(prof. Alexey Savov PhD)
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