
PEUEH3MA
Ha AHcep-ra1ÅHOHeH TPYA Ha TeMa:

„reHeTnqeH CKPHHHHI' 3a qecTH MOHOre11HH ae(beKTH cpeA ABOiiKH
npenpenp0AYKTHBH0

— npoyt1BaHe Ha qecTo-raTa, PHCKOBeTe 3a penpoAYKIÅHH H Bb3M09KHOCTHTe 3a
rer-1eTHtma IIPOd)HJ1aKTHKa"

3a Ha 06pa30BaTeJIHa H Hay-ma crneH "ÅOKTOP"
AOKTOPCKanporpaMa: "MeAHUHHCKa reHeTHKa"

06naCT Ha BHCL11e 06pa30BaHHe: 7. 3npaBeona3BaHe H cnop•r
VIPO(beCHOHaJIH0 HanpaBJ1eHne: 7.1 MeAHUHHa

ABTop:

Hayt1HH PbKOBOAHTeJIH:

PeueH3eHT:

CnaBeHa EHKOBa HHKOJIOBa

npod). A-p Karr* Cered)aH0Ba K0BaqeBa, AM

npod). A-p CaBHHa TleTpoBa XalVKHAeKOBa, AM,

Karre,upa no MexxuuHHCKa reHeTHKa, MO, MY-Cod)H51,

1. 06umo npeAcTaBHHe Ha npouenypaTa n AOKTOPaHTa

PeueH3nxra e H3rOTBeHa CT,rnacH0 3a110BeA 1084/31.03.2026 Ha PeKTopa Ha MeÅHUUHCKH

YHHBePCHTeT— IlJ1eBeH H IIPOTOKOJII OT 02.04.2026 OT 3aceaaHHe Ha Hayt1H0T0 xypm.

IlpeACTaBeHH51T KOMnneKT Marrepnanm e B CbOTBeTCTBHe c Ilpouenypa 3a npHA06HBaHe Ha

OHC „ÅOKTOP"B MY-IIJ1eBeH.

IlpeaocTaBeHHTe MaTepmaJIH no 3auurraTa CbOTBeTCTBaT HarlbJIH0 Ha 3aKOHOBHTe H

npouenypHHTe H3HCKBaHHA.

TIPH H3F0TB51He Ha HaCTOSILUaTa peueH3HH ca cna3BaHH H3HCKBaHH%Ta Ha 3PACPb H

2. KpaTKH nallHH OT 6morpa(bnq Ha Kananaa-ra.

AHCePTaHTbT CnaBeHa EHKOBa 1--1HKOJIOBa e neKap 3aBT»pmeH0 BHC111e MeAHUHHCKO

06pa30BaHHe B MeAHUHHCKH YHHBePCHrrerr — IlneBeH (2012—2018 r.), npna06HBaVIKH

06pa30BaTeJIHO-KBUIHd)HKaUHOHHa cTeneH „Marncnp" no MeAHUHHa. BnocneACTBne
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cneunanwupa B 06nacrra Ha MeAHUUHCKarra reHeTHKa, KaT0 npe3 nepuouxa 2019—2023 r.

npmn06HBa KBaJIHd)HKaUHH „neKap cnequaJIHCT no MeÅHUHHCKa reHeTHKa".

HP04jeCHOHaJIHHAT nwr e nocneA0BarreJIH0 HacoqeH KBM pa3BHTne B ccbepaTa Ha

MeAHUHHCKama reHeTHKa H nepc0HaJIH3npaHaTa NRAHUHHa. OT 2019 r. AO MOMeHTa pa60TH B

JIa60paTopH51 110 MeÅH1_UdHCKa reHeTHKa KBM YMbAJI „Å-p reop1*H CTPaHCKU" — IlJ1eBeH,

KBAerro H3r1%JIHABa AeMHOCTH, CBbP3aHH C npoB0KAaHe Ha MeÅHKO-reHeTHHHH KOHcyn•raUHH,

Ha3HaqaBaHe H MHTepnpeTaLIH51Ha reHeTHHHH H3cneABaHH51, KaKTO H Ha eKcnepTHH

CTaHOBHUÅa. HapaneJIH0 c TOBa, B nepnoaa 2019—2023 r. yqacTBa B Hayt-1H0H3cneA0Bamencrca

aeMHOCT KaT0 Mnan yqeH B neHTbP, d)0KycmpaH Bbpxy nepc0HaJIH3upaHarra MeAHUHHa, 3D H

rreneMeÅHUHHaTa, KaKTO H p060TH3upaHa u MHHHMaJIHO HHBa3HBHa xnpyprHfl, KbAeTO pa3BHBa

na60paTopHa H aHaJIHTHHHa neiHOCT B reHOMHa na60paTopuq.

OT 2019 r. AHCeprraHTbT e qacT H OT aKaÅeMHHHH51 CBC'raB Ha MeÅHUHHCKH YHHBePCHTeT —

IlneBeH, a OT 2024 r. 3aeMa AJITDKHocvra aCHCTeHT, KaTO yqacTBa aKTHBHO B 06yqeHmeT0 Ha

c-ryuewrm no MeAHUHHa, H 3APaBHH rpH>KH qpe3 npoBe-»KAaHe Ha nparcruqecKH

ynpa)KHeHH51 Flo NEAHUHHCKa reHe•rmca.

KawxnaaTbT npmeycaBa A06pa e3HKOBa 110A1*OTOBKa C OTJIW-IHO BilaneeHe Ha aHr'JIHMCKH e3HK,

KaKTO H COJIHÅHH KOM11iOTbPHH YMeHHA, BKJ110HHTeJIHOpa60Ta ClleUmaJIH3HPaH cod)Tyep

ga reHerrmqeH aHaJIH3 (NextSeq, MiSeq). TOBa, B CbHeTaHHe C IIPHA06HTH51npaKTuqecKH H

HayqeH 011HT, oqepTaBa Ha MJ1aÅ cneumaJIHCT C *CHO H3pa3eHa HacoqeHOCT KBM

pa3Bwrue B 06nacTTa Ha MeAHUHHCKaTa reHerrvnca H CbBPeMeHHHTe 6HOMeAHUHHCKH

rreXHOJ101'UH.

3. AKTyaJIHOCT n 3HaHHMOCT Ha pa3pa60TKaTa.

ElpeÅcTaBeHH%T AHcepTauH0HeH rrpya e TIOCBeTeH Ha np06J1erv1 C MHOro BHCOKa MeAHUHHCKa,

coumaJIHa H 06meCTBeH03ÅPaBHa3HaLIHMOCT - reHeTHLIHHAT CKPHHHHr 3a HOCUTeJICTBO Ha

peneCHBHHMOHOreHHM 3a60JMBaHH51 cpen npeApenp0AYKTHBHH ABOMKH.

Hpe3 nocneAHwre neceTHJ1eTHH ce Ha6monaBa CbLqeCTBeHa B cTpyKTypaTaHa

3a60neBaeMocrra. bnar0ÅapeHme Ha HanpeAbKa B KOHTPOJTa Ha HH(beKUH03HHTe 3a60nnaHHS1,

110A06peHaTa xurueHa H pa3BHTHeTO Ha erepaneBTHHHwre IIOÅXOAH, OTHOcwreJIHH*T Ha

HaCJ1eÅCTBeHHTe 3a60J151BaHH51 HapacTBa. r eHeTHLIHO 06ycJ10BeHaTa naTonorH51 3aeMa BCe no-

3HaHHMO MACTO I-caKTO B AerrcycaTa, TaKa H BBB Bb3pacTOBaTa nonynaumq.

Oc06eH0 MACTO 3aeMaT peÅKwre 60necTH, ronma qacT OT KOHTO ca c MOHOreHHa eTHonorHfl,

TOKKO npoTuqaHe, paHHa HHBaJIUÅH3aUHA u orpar-1HqeHH TepalEBTHLIHH Bb3MO)KHOCTH.
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(DHHaHCOBarra erexeCT 3a mpaBHHTe CHCTeMH u ceMeiicTBaera e 3HaqwreJIHa, a AHarHOCTHHHHAT

npouec qecT0 e H 3aTpYÅHeH.

B T03H KOHTeKCT npeAK0HuenuH0HHHAT CKPHHHHr 3a HOCHEJICTBO ce YTBbP)KAaBa KaTO Haji-

ecbeKTHBHaTacerparrermq 3a 11613BHHHa Ha TOKKHTe peqeCHBHH 3a60J151BaHHfl.

BbBe)KÅaHeT0 Ha NGS rreXHOJIOFHH 1103BOJ1flBa enHOBpervreHHO H3CJ1eABaHe Ha ronHM 6poji

reHH, KOeTO TpaHcd)opMnpa KJ1acmqeCKUTe trapreTHH nporpaMH B pa3mmpeHH naH-eTHHHeCKH

CKPHHHHrm.

Oc06eHa CTOVIHOCT Ha ancepTaunwra e, Lie npeaocrraB% AaHHH 3a 6bJ1rapcKaTa norlYJ1a11HH —

06naCT, B KOXFO Cb1uecTBYBa orpaymqer-la Haycma TOBa npnnaBa He caM0

HayqHa, HO H cTpaTernqecKa 3Har-1HMoc-r Ha pa3pa60TKaTa no OTH0111eHHe Ha 6bAeLUH

HaUHOHaJIHH IIOJIHTHKM 3a reHeTHHHa npod)HnaKTHKa.

4. CTaHOBnuxe no cTpyKTypaTa H CbAbpxaHneTO Ha Ancepvaunormnq TPYA

ÅncePTaUHOHHUATTPYA e cTpYKTypnpaH norHLIH0 H nocneÅOBaTeJIHO, KaTO BKJ1}OHBa BCW-IKM

OCHOBHU pa3Aenn, xapaKTepHH 3a Hay-IHO mgcneABaHe: BbBeneHne, JIHTepaTypeH 0630P, uen H

3aÅat-1H, MaTepnaJIH H MeTOÅH, pe3ymarrn, 06Cb)KÅaHe, VBBOAH, IIPHHOCH H ny6JIHKaUHH.

06eM%T H pargnpeÅeneHueT0 Ha CBOTBeTCTBaT Ha H3HCKBaHHATa 3a

AHCePTaUUOHeH rrpYA.

JIHTepaTypeH 06'30P

TpYAbT e c ronm 06eM, cbAbpyca 3HaqmeneH 6poM rra6nuuu H KOeTO ynecH51Ba

Bb3npneMaHeT0 Ha pe3YJITaTHTe. Anceprrauwna e cTpyKTypupaHa B CBOTBeTCTBne C

YTBbPAeHHTe aKmeMHt1HH H3HCKBaHHfl H BKJ1}Ot1BaBCW-IKH 3aÅbJDKMTeJIHH KOMITOHeHTH:

BbBeAeHne
JIHTeparrypeH 0630P
Ilen H 3amat1H

MaTepnaJ1 H MeTOAH
PegymaTH H

H3BOAH
IIPHHOCH
Ily6JIHKaUUH

JIwrepaqypHH%T 0630Pe H'3qepnarreneH, aHaJ1wrvrqeH H A06pe cncrreMaTH3upaH. PagrneAaHH ca

nocneAOBaTeJIHo: H COUHaJIHarra Texecrr Ha pemcwre 60neCTm; reHeTHt-1Harra

cTpyKTypa Ha MOHoreHHHTe 3a60J1%BaHH51; 6monorHLIHaTa Ha HOCHTe11CTBOTO;

HOCHTe11CKH%T TOBap B nonynaunma; penpoAYKTHBHHAT PUCK; CKPUHMHI%T Karro
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06uxecTBeH03ApaBeH UHCTPYMeHT•, HCTopuqecK0 pa3BHTue Ha nporpaMHTe ga HOCwreJICTBO;

TapreTeHcpemy YHHBepcaneH CKPHHHHr; pa3L11npeH CKPHHHHI* H HeroBHTe orpaHuqeHHH

Oc06eH0 nononcmrreJIH0 Bileqarrneyme npaBH KPHTHMHH%T aHaJIH3 Ha KnacnqecKMTe

CKPHHHHFOBH MOAeJIH — Teä-CaKc, 6eTa-Tanacerv1HA,MYKOBHCUHÅ03a — KaT0 ca pa3rneaaHH

He caM0 ycnexme, HO u orpaHHqeHHATaHM. ABTOP%T neMOHCTPHpa MHOro A06po 1103HaBaHe

Ha MOKAYHaPOAHHTeHaCOKH (ACOG, ACMG, ESHG H ap.), KaKTO H Ha eTHHHwre acneKTM Ha

reHeTHYHHA CKPHHHHI*.

0630pbT AeM0HcTpmpa 3aAbJ160qeH0 1103HaBaHe Ha np06J1erwa H apryx,reynmpa

He06XOAHMocrra OT HaCTOHLUOTO H3cneÅBaHe.

H '3aaaLIH

LleJITa e HCHO, TOHHO H Hay-IHO cbopMYJIHpaHa — Aa ce H3CJ1eABa HOCHTeJICTBOTOHa narroreHHH

BapnaHTH 3a peqeCMBHH MOHOreHHH 3a60J151BaHH% cpen npeapenp0ÅYKTHBHH ABOMKH, Aa ce

Oiler-IH penpoAYKTHBHH%T PHCK H na ce pæpa60TfiT TIOJtx0ÅH '3a reHeTHt-1Ha np04)HJ1aKTHKa.

OOPMYJIUPOBKHTeca npeLIH3HM H CbOTBeTCTBarrHa CbBpervreHHaTa reHOMHa MerroaonorH%.

3aaaqme ca A06pe med)HHHPaHH H BKJ110HBaT:

l.

2.
3.

4.

5.

6.

Aa ce onpeaenn qecT0Ta H cpeAeH 6poM1 HOCHTeJICTBa Ha naToreHHH BapmaHTH B reHH,
aCOUHHPaLUH C peqeCHBHH MOHOreHHH CbCTO%HHH B H3CJ1eABaE1aTa rpyna UHAHBHÅH OT
6bJ1rapcKaTa nonynaumn.
Aa ce YCTaHOBH Ha 3acerHaTHTe reHH B I-d3CJ1eABaHaTa KoxopTa.
Aa ce npoYHH MoneKYJIHaTa xapaKTepncrrmca Ha 11æroreHHHTe BapmaHTH, yc-raHOBeHH B

HaDi-qecT0 3acerHaTHTe reHH.
Aa ce aHaJIH3npaT TIOTeHUmaJIHO PHCKOBHTe ABOMKH H Aa ce mneHTHd)HUHPaT Te3H OT THX C

peaneH penpoAYKTMBeH PHCK.
Aa ce aHaJIH3HPaT cnyqaprre C OTKPHTH naToreHHH Bapmay-1TH B reHH, KOHTO HMarr
OTHOU1eHHe KBM 3ApaBeH PHCK Ha Hocmenn.

pe3ymarrnrre OT puumpeHHfl CKPHHHHr 3a HOCHTeJICTBO H HazXOÅKHTe, 06BbP3aHH C

penPOAYKTHBHHflPHCK Ha ABOMKarra H JIHHHH% 3ÅpaBeH PHCK Ha HOCHTeJ1fl.

MaTepnaJIH H Me-roan

PameJ1bT „MaTepmaJIH H MeTOAH" e normqecKH cTpyKTypnpaH u cneABa YTBbpneHH51Monen 3a

MoneKYJIHPHO-reHeTHMHH nonynaUHOHHH npoYLIBaHHH. Vi3r10J13BaH e UIHPOK cneKTbp OT

CBBPeMeHHH U3cneAOBaTeJICKH MeTOÅu: KJIHHHLIHH u aHaMHeCTW-1HH MeTOAH; na60paTopHH

XOPMOHaJIHH H3cneABaHuw, 06pa3HH MeTOAH; uwroreHerrnqeH aHaJIH3; PCR TeXHHKH;

AHPeKTHO ceKBeHupaHe•, MOJIeKYJIAPHO-reHeTHHHH aHaJIH3n•, aHaJIM3•,

CTaTHCTnqeCKaTa 06pa60TKa Ha pe3ynrraTHTe. TUHreHeTHHHOT0 KOHCYJITnpaHe•,
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MHorocTeneHHa MeTOÅOJ10rHt-1Ha paMKa e azxeKBaTHa Ha 110CTaBeHHTeue11H, CBBP3aHH c oueHKa

Ha HOCUTWICTBOTO, penpoÄYKTHBHHA PHCK H Bb3MO)KHOCTHTe ga reHeTHLIHa npod)HJ1aKTHKa.

B pamen „MaTepuaJIH" ÅHCeprraHTbT npeÅcTaBH 110Åp06H0 xapaKTepucTHKaTa Ha

H3CJ1eABaHaTa nonynaumq, KOATO e MeTOÅOJ101*HHHO aneKBaTHO 110A6paHa cnpmo nocmaBeHHTe

UeJIH Ha HayHHOTO H3cneÅBaHe. B npoyHBaHeT0 ca BKJ1}OHeHH 06140 300 KJIHHHHHO 3APaBH

HHAHBHAa, 06eÅHHeHH B 150 penpoÅYKTHBHH ABOMKH OT 6bnrapcycaTa nonynaunq. BCHHKH

ygaCTHHUH ca B penpoAYKTHBHa Bb'3pacrr H ce HarvfHpaT B npeAK0Huenuuoy-1eH eTa11, KOeTO

npvuaBa H3pa3eHa npod)HJ1aKTMLIHa HacoqeHOCT Ha npoBeAeHH% reHerrnqeH CKPUHHHr.

110A60p%T e OCMUeCTBeH npu nunca Ha AaHHH 3a KPbBHOPOÅCTBeHOCT napTHb0PHTe,

KaKTO H 6e3 JIHHHa HJIH aHaMHe3a 3a MOHOreHHH 3a60J151BaHHfl, nopaAH KOeTO

H3CJ1eABaHaTa KoxopTa MO)Ke 060CHOBaHO Aa ce npueMe Kamo npeÅcTaBwreJIHa 3a HepHCKOBa

rpyrla. CHeMaHeTO Ha JIHLIHa H (baMHJIHa aHaMHe'3a H np060Ha6npaHeT0 Ha

nepmdjepHa BeH03Ha KPbB ca H3BbPU1eHH B Ka6HHeT no MeAHK0-reHeTHtma KOHCYJITaUHH KBM

YMbAJI „Å-p reopru CTpaHcKH" — FIneBeH, B nepH0Åa 51HyapH 2020 r. — Maji 2024 r. BCHLIKH

yqaCTHHUH ca BKJIK)qeHH A06POBOJIHOcneA 110ATIHCBaHe Ha Cbrnacue,

0Å06peH0 OT ETHHHaTa KOMHCH% K'bM MeAHUUHCKH YHViBepcHTeT — IlJ1eBeH, KOeTO

YÅocT0Bepna cna3BaHeT0 Ha C%BPervmeHHHTe eTH11HH ceraHnapTH npn npoBe)KÅaE1e Ha

reHeTHMHH U3cneÅBaHHA. IlpezxcTaBeHaTa xapaKTepncTHKaHa MaTepuaJ1a e mocTaTbLIHa, HCHO

cTpYKTypupaHa u crb3AaBa He06XOAHMaTaOCHOBa 3a HaneyueH aHaJIH3 Ha HOCUTeJICKH%T0Bap

H penPOAYKTHBHHRPHCK B H3CJ1eABaHaTa nonynaumq.

Pe3YJITaTHH ancrcycnq

PameJ1'bT „Pe3YJITarrnu AHCKYCH%" npeAcrraBJ1%Ba Hai-CB111ecTBeHaTa Hayma qacT Ha

AHCePTaUUOHHHH H B 11bJIHa cTeneH 0Tpa3HBa OPHI'HHaJIHHA npvmoc Ha AHcepTama.

ElpencmaBeHHTe pe3YJITarru ca cTpyKTypnpaHH norw-1HO H nocneA0BaTeJIH0, B npmco

CBOTBeTCTBne C nocTaBeHHTe LleJIH H 3anaLIH Ha H3CJ1eABaHeTO. ABTOPbT H3BbPUIBa

KOM11J1eKCHa KonnqeCTBeHa oueHKa Ha HOCHTeJICKHfl T0Bap B U3CJ1eÅBaHaTa 6%J1rapcKa

nonynauw, KaTO YCTaHOB%Ba Vi3KnroqwreJIHO BUCOK Ann Ha HOCHTeJIH Ha naToreHHH/Bep0ATH0

narroreHHH Bapuawru — 95,6% (287/300), npu eABa 4,3% 6e3 YCTaHOBeH KJIHHHHHO

3HaLIHM peuecHBeH Bapmawr, KoeTO 110TBbpxnaBa K0Huenuwrra 3a YHHBepcaneH HOCHTeJICKH

reHeTmqeH TOBap. AerraMJIH0e aHaJIH3npaH0 pagnpeneneHueT0 Ha HOCHTeJICTBama, KaT0 ca

061110 1053 naTOreHHH BapnaHTa C pa3JIHLIHa cTeneH Ha HaTpY11BaHe

omneJIHHTe VfHÅHBHAH, AeMOHCTPHPaLUO rlOJTHreHHHfl xapaKTep Ha peqeCHBHHH PHCK H M0Åena

„AbJ1ra onaunca". Vi3ffbpL11eH e 3aAbJ160qeH aHaJIH3 Ha Hai-qecT0 3acerHaTHTe reHH,
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110ÅKpe11eH crraTmceruqecK0 cpaBHeHHe C ped)epeHTHH nonynauH0HHH qecTOTH, KOeTO

1103BOJ1%Ba ViAeHTHd)HUHPaHe I-la nonynaUHOHHO cneuncl)HLIHH oc06eHocTH '3a 6%J1rapcKarra

H3BaAKa. YCTaHOBeHO e, He narroreHHH H Bep051TH0 narroreHHH BapnaHTH ce 0TKPHBaer C HaM-

BHCOKa qeCTOTa B reHHTe ABCA4, BTD, CYP21A2, NPHS2, GJB2, CFTR u MEFV,
d)0PMHpa-r OCHOBHUR HOCHTeJICKM cneKIYbp B npoY'LIBaHerro. 3a qacT OT THx e H3B%PmeHO

CTaTHCTnqeCKO cpaBHeHHe C ny6JIMKYBaHH ped)epeHTHH nonynaUHOHHH qecTOTH, KaT0 3a reHM

KaTO ABCA4, BTD H CYP21A2 e AeM0HcrrpmpaHa 3Hat1HMO 110-BHCOKa qecT0Ta Ha

HOCHTeJICTBO B H3cneÅBaHarra 6bJ1rapcKa nonynauuq.

B npeacTaBeHHA pa3neJ1 „Pe3YjrraTH u AHCKYCHA"He ce YCTaHOBABa aHaJIH3 Ha HOCHTeJICTBOTO,

qecT0TaTa HJIH BapmaHTHP151 cneKTbp Ha narroreHHH H3MeHeHHfl B reHa SMNI, aCOUHHPaH
CllHHaJIHa MYCKYJIHa em-10 OT Haji-qecTHTe TOKKU aBT030MHO-peqeCHBHH

HeBPOMYCKYJIHH '3a60nnaHMfl C YTBbpneH0 '3HaqeHne B npeApenp0ÅYKTHBHH% CKPHHHHr. TOBa

ce 06ycnaBH OT MeT0A0J101'HLIHH orpaHnqeHHH Ha H3r10J13BaHH51 eK30MeH NGS nonxon, KOiiT0

HMa peÅyumpaHa AHarHocrrut-1Ha HYBCTBHTeJIHOCT I-IPH ne•reK11H51 Ha KOKIHäH0-6poiiHH

BapnaUHH H XOMOJTO)KHH perH0HH B JIOKyca SMN l/SMN2. B T03H CMHCbJ1 BKJIEOLIBaHeTO Ha

TapreTHa MLPA/qPCR WIH apyr KonmMHo-6poMH0 qyBCTBHTeneH MeTOA 6m 110BHUIHJIO

AHarHOCTHHHaTa 11bJIHOTa H KJIHHHHHa•ra TIPHJIO)KHMOCTHa npoBeAeHH51 CKPHHHHI'.

B AHCePTaUHOHHH% TPYÅ He ce npencraB%T c06CTBeHH pe3YJITaTHH AaHHH OTHOCHO

HOCHTeJICTBOTO H BapnaHTHH51 cneKTbP Ha narroreHHH H3MeHeHH51 B reHa HBB, Bb11peKH A06pe

YCTaHOBeHOTO MY 3HaqeHne KaTO TapreT B npeapenp0AYKTHBHHfl carrier screening, oc06eH0 B

nonynauvm C 110BHLL1eHa qecT0Ta Ha ß-TanaceMH%, BWI}oqwreJIHO 6bJ1rapcKaTa. reH%T e

pa3rnenaH npeAHMHO B JIHTepaTypeH H cpaBHnrreJ1eH acneKT, BKJUOLIHTeJIHO KaTO opueHTmp

npm ned)HHnpaHe Ha nparoBeme 3a „qecT0" HOCHTeJICTBO, HO 6e3 ervmupnqel-l aHaJIH3 B paMKHTe

Ha H3cneABaHama KoxopTa.

IlpeAcrraBeHHAT npod)nneH reHeH aHaJIH3 urvla CbLUeCTBeHa Hay-ma H npaKTuyecKa CTOiiHOCT,

Tbi KaTO 1103BOJ1flBa oqepTaBaHe Ha nonynaUUOHHO-cneUHd)HLIHH PHCKOBe H c%3AaBa OCHOBa

3a orlTHMH3mpar-reHa HaUHOHaJIHH naHeJIH 3a pa3L11HpeH CKPHHMHr 3a HOCHTeJICTBO.OC06eHa

Haycma CTOMHOCT UMa npoBeÅeH0T0 MOJIeKYJIHO npod)wmpaHe Ha narroreHHHTe BapnaHTH,

pa3KPHBaLUO anenHa xeTeporeHHocT H pa3umpnaL110 CbLUeCTBYBaLUHTe naHHH 3a BapnaHTHHfl

cneKTbp. 3HaHHM npaKTnqecKH npvmoc npeacrraBJ1%Ba aHaJIH3bT Ha TIOTeHUHUIHO H peanH0

PUCKOBHTe perlPOAYKTHBHH ABOiiKH, KaKTO H OUeHKaTa Ha HaXOAKH, CBbP3aHH C JIHHHH%

3ApaBeH PHCK Ha HOCHTenwre, KOeTO pa3mnpna KIIHHHMHa-ra FIPHJIOXHMOCT Ha pa3L11HPeHHR

CKPMHHHr OTBbA penpoAYKTMBHaTa MeAHUUHa. AHCKYCHOHHarraqacT ce orrnmqaBa

6



3aAbJ160qeH cpaBHHTeneH aHaJIH3 C MOKÅYHaPOAHH reHOMHU npoyqBaHHA, KOPeKTE1a

MHTepnpeTaumq Ha pe3YJITaTHTe H aprYMemupaH0 r10'3H11H0HupaHe Ha nonyqeHHTe naHHU B

KOHTeKCTa Ha CbBPeMeHHHTe HayHHH 1103HaHHS1. B CBO%Ta U}IJIOCT pameJ1bT AeM0HcTpmpa

BHCOKa MeT0ÅonoruqHa Kynrrypa, aHaJIHTHLIHa 3PHJIOCT H 3Hat-1HMa Hayt1Ho-11PHJ10)KHa

CTOMHOCT, KaTO y6eAHRJTH0 AOKa3Ba H311%JIHeHneT0 Ha 110CTaBeHHTe LleJTH H IIPHHoca Ha

AHCePTaUHOHHH% TPYA KbM pa3BHTmeT0 Ha npeApenp0AYKTHBHHA reHeTuqeH CKPUHUHr.

H3BOAH

Pamenwr „H3B0AH" e norw-1H0 crrpyKTypupaH, KOHUemyaJIHO 0606111aBa111H 0Tpa3ABa

B CHHTe3HPaH OCHOBHWre Hayt1HH pe3YJTTaTH OT npoBeÅeHOT0 AHCePTaUHOHHO

H3cneÅBaHe. ØOPMynmpaHHTe H3BOÅH Kopecnowxmparr npmco c TIOCTaBeHHTe uen H 3aAaqu,

KaTO mex,fOHCTPHPaT nocneAOBaTeJIHOCT H3CJ1eAOBaTeJICKV1 AH3aüH, nonyqeHH

pe3YJTTaTH m HanpaBeHH Hayt1HO-HPHJIO)KHH garcnoqeHHH. ABTOPbT y6eÅHTeJIH0 0606maBa

KOJIHqeCTBeHHTe napaMe•rpn Ha HOCH"reJICKH51 TOBap B H3CJ1eABaHaTa 6bnrapcKa nonynaunq,

KaT0 nocot1Ba cpeAeH 6poM HOCHrreJICTBa OT 3,5 naToreHHH BapuaHTa Ha UHAHBHA, KoeT0

110TBbPKÅaBa BHCOKaTa CTeneH Ha CKPUT peuecHBeH reHe•rmqeH PHCK H CbOTBeTCTBa Ha

CbBpeMeHHHTenonynauH0HH0-reH0MHHHa6MOAeHHfl.

Oc06eHa Hayt1Ha CTOäHOCT UMa H3BOAbT, CBbP3aH C pagnpenenewrerro Ha 3ace1*HaTHTe

rer-1H no KJIHHHHHa TexecT, KOMTO ce YCTaHOBHBa, I-le IIPH6JIH3HTeJIHOABe TpeTH OT HaM-

qecT0 3acerHarrurre reHH nonaÅaT B Karreropumrre YMepeH0 TOKKH H neKU 3a60J151BaHVf51.TOBa

Ha6J110AeHne e HHTepnpe-rnpaH0 B KOHTeKCTa Ha nonynaUHOHHaTa reHe-rmca qpe3 MexaHH'3Ma

Ha ceneKUHOHeH HaTHCK, orpaHuqaBaru punpocTpaHeHHeT0 Ha CHJIHO TOKKHTe

HHTepnpeTa11HH, KO%TO AeM0Hcrrpnpa aHaJIHTHLIHa 3PHJ10CT HreHeTW-1HH CbCTOHHH51

3aA%J160qeH0 pag6npaHe Ha eBOJIYOUHOHHO-reHeTHLIHHTe3aKOHOMePHOCTH.

B H3BOAHTe KOPeKTHO e 0Tpa3eHa H 31--1aqvrreJIHaTa MOJIeKYJIHa xeTeporeHHocT Ha

YCTaHOBeHHTe narroreHHH BapnaHTH, BKnyoqwreJIHO HUImqneTO KaKTO Ha KJ1acmqeCKH TOKKH,

TaKa H Ha XH110MOPd)HH H KOHTeKCT-3aBHCUMH anenu, KaTO ce 110AqepTaBa ITO-BHCOKa-ra

qecT0Ta Ha BapnaHTH C no-neK KJIViHHqeH e(beKT. T03H aHaJIH3 HMa CbLUeCTBeHO 3HaqeHHe 3a

KJIH1--1WIHa-ra HHTepnpeTauv-iA Ha pe3Y11TaTHTe H 3a npaKTnqeCKOTO npmno»ceyme Ha

pa3111HpeHH% carrier screening, oc06eH0 B KOHTeKCTa Ha reHeTMLIHOTO KOHCYJITupaHe H

oueHKarra Ha OCTUIYbHHH51 PHCK.

KaT0 CHJIHa cTpaHa cneÅBa Aa ce orrqeTe, ye H3BOAHTe He ce orpaHuqaBaT AO LIHCTO

onncarreJIH0 0606uxeHHe, a BKJ110HBaT n HHTepnpe•rauHOHHH H IIPHJIO>KHH acneKTH

OC06eHOCTH,nonyna11HOHHo-cneuHd)HLIHHMÅeHTHd)numpaHe Ha 3Haqer-me 3a
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npenpenp0AYKTHBHaTa H npvmoc KBM orlTHMH3upaHeT0 Ha HaUHOHaJIHH

CKPHHHHFOBH cTparre1'HH. Hanuqe e HCHa BPb3Ka iMe)KAY e,M11HPHHHHTe pe3YJITaTH u

Bb3MO>KHOCTWre 3a THXHOTO BHeAPABaHe B KJIHHHHHaTa npaKTHKa, KoeTO npunaBa

3aBbPU1eHOCT Ha Hay-IHOTO H3cneABaHe.

B CBOHTa LVIJIOCT pumen „M3B0ÅH" e Hayt1H0 060CHOBaH, normqecKM HOCHeAOBaTeJ1eH

H Ham,JIH0 Cb0TBeTCTBa Ha Maula6a H cbA1,pxaHmerro Ha npoBeaeH0T0 H3CneABaHe, Karro

y6eAHTe11H0 110CTuraHeT0 Ha r10CTaBeHHTe uen H 3aÅaLIH H nonqepTaBa

'3HaHHMocwra Ha •rpyxxa 3a pa3BMTueT0 Ha npeapenp0AYKTHBHH% reHeTHL1eH CKPHHHHF H

MeAUUHHCKarra reHeTHKa B Har_1UOHaneH KOHTeKCT.

HPHHOCH

PameJ1bT „HayqHH npHHOCH" e cTpYKTypmpaH ACHO M 0Tpa3ABa B CHHTe3mpaH BHA

OPHEHHaJIHHTe Hayt-1HH H Hay-IHO-IIPHJIO)KHH pe3YJITaTH, nocTH1'HaTH B paMKHTe Ha

AHCePTaUHOHHHA erpyn. OOPMYJIHpaHHTe HPHHOCH Kopec110HÅHpaT npHK0 C 110CTaBeHwre uen

H 3aaaLIH u aeMOHc-rpupaT 3aBbPURHOCT Ha H3cneAOBaTeJICKM51 UHKbJ1 — OT nonynaLAH0HeH

reHeTnqeH aHaJIH3 AO KJIHHHHHa HHTepnpeTa11H% H npaKTHHecKa IIPHJIO)KHMOCT. Ha IIBPBO

MACTO cneÅBa Aa ce OTKPOM IIPMHOCbT, CB%P3aH C or-rpeaeJ1flHeT0 Ha qecT0Tama H Ha

HOCHTeJICTBO Ha narroreHHH Bapuawru B umpoKa raMa reHH, acounnpaHH C peUeCHBHH

MOHOreHHH CbCTOHHHA, B HePHCKOBa 6bJ1rapcKa nonynauvi% H'3CJ1eABaHe C BHCOKa

enuneMuonorHLIHaH HaUHOHaJIHa 3HaLIHMOCT, npeABHA orpaHHHer-1HTeHanw-1HH aaHHH B

06nacT. IlonyqeHHTe pe3YJITaTH pagumpnaT cmueCTBYBa11ÅHTe nonynaUHOHHO-reHOMHH

1103HaHHA H Cb3AaBaT ped)epeHTHa 6a3a 3a 6bmeL11HCKPHHHHI*OBH nporpaMH.

CbLUeCTBeH HayqeH npHHOC npeACTaBJ151Ba H npocbnnupaHeT0 Ha

Hai-qecT0 3ace1*Harrvrre reHH, KaKTO H AeTaMJIHaTa MOJIeKYJIHa xapawrepmcTHKa Ha

YCTaHOBeHHTe rraToreHHH BapuaHTH, pagrcpHBa11xa '3HaHHTe11Ha aneJIHa u d)YHKUHOHaJIHa

xeTeporeHHocT. T03H aHaJIH3 Hi'vma He carvi0 011HcarreJIHa, HO H AHarHOCTHHHO-or1THMH3HpaLUa

CTOMHOCT, AOKOJIKOTO r103BOJIABa npe1_1H3HpaHe Ha TapreTHHTe nay-lem 3a carrier screening C

orneÅ nonynaUHOHHO-CIRUHd)HLIHHTeoc06eHOCTH. KBM OPHIMHaJIHWre cneABa na ce

0THece m KOJIuqecTBeHaTa OUeHKa Ha HOCUTeJICKH51 T0Bap, BK111-oqwreJIH0 onpeneJIAHeT0 Ha

cpeAHH51 6poM1 HOCHTe11CTBa Ha UHAHBHA, KOeTO Htvra (byruaMeHTaJIHO 3Haqeyme 3a

pa36HpaHeT0 Ha aKYMynmpaHHH peuecHBeH PHCK B 06uxaTa nonynaumq.

Oc06eH0 BUCOKa Haytmo-npHJ10)KHa CTOMHOCT UMa nppmocvr, CBbP3aH C aHaJIH3a Ha

110TeHUmaJIHO PUCKOBUTe m peaJIH0 PHCKOBwre penpoAYKTHBHH ABOMKH, KOMTO npmco

anpecnpa OCHOBHaTa uen Ha npeapenp0AYKTHBHHfl CKPHHHHr npeBeHLIL•ifl Ha •re)KKH
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HacneACTBeHH 3a60J1flBaHH%. B T03H KOHTeKCT cneÅBa Aa ce 110AqepTae pa3pa60TBaHeT0 Ha

KOMEIJ1eKCeH MOAen 3a reHeTHt-1H0 KOHCYJITHPaHe pe3YJITaTH OT pummpeH carrier

screening, BKmoqwreJIHO npm HaXOAKH, HMaLUH OTHOmeHme KBM JIHLIHH% 3ApaBeH PHCK Ha

HOCH-renme — npvmoc c r10Åqep-raH0 KJIHHHHHO H opraHH3aUHOHHO 3HaqeHne.

KaT0 CbBKYflHOCT npencrraBeHHTe IIPHHOCH MoraT na 6bAaT ned)HHupaHH KaKTO KaTO

OPHI"HHaJIHH HayHHH (nonynauH0HHH, MoneKYJIH0-reHeTHHHH, envue»monornqHH), TaKa H

KaT0 Hayt1Ho-11PHJ10)KHH (CKPHHHHFOBH, KOHCYJrraTHBHH, IIPOdmnaKTHHHH). Te pa3ump51BaT

CMUeCTBYBaLUHTe 3HaHHH, Cb3AaBaT npenr10CTaBKH 3a BHenpnaHe Ha pagmupeH

npeApenp0AYKTHBeH reHerrmqeH CKPHHHHr B HaUHOHaneH Mama6 n HMaT r10TeHuuaJIH0

'3HaqeHne 3a '3mpaBHaTa rlOJIHTHKa H reHeTHt•1Harra npod)HJ1aKTHKa B BT.nrapHH.

B 3aKJ1yoqeHme, pamenvr „HayqHH OPHHOCH" e 060CHOBaH, *CHO u

aneKBaTHO 0Tpa3flBa peanHaTa Hay-ma HOBOCTH npaycruqecKa 3HaHHMOCT Ha AHCePTaUUOHHH%

rrpyÅ, KaTO y6eÅHTeJIH0 apryMeHTHpa HeroBH% IIPMHOC K"bM pa3BHTueT0 Ha MeAHUHHCKaTa

reHeTHKa H npeAHKTHBHaTapenpoAYKTHBHaMeAUUHHa.

bH6JIHorpad)HH

06LUHHT 6poji Ha UHTHPaHHTe nwrepaTypHH H3TOMHHUH e 197, KOeTO MO)Ke Ila ce OUeHH

Kamo Ham,JIHO AOCTaTbHHO u CBOTBeTCTBaUIO Ha Mama6a H KOMnneKCHocrra Ha

AHCePTaUHOHHH51 TpyA.B cTpywrypH0 OTHOL11eHHe e KOPeKTHO od)opMeHa H

CbOTBeTCTBa Ha YTBbPAeHWre aKaAeMHLIHH CTaHÅaPTH 3a umupaHe. H3TOMHHLIHTe ca

pa3H006pa3HH no THII — OPWHHUIHH Hay-IHH CTaTHH, CHCTeMaTHMHU 0630PH, MemaaHaJIH3H,

KOHCeHCYCHH CTaHOBHLUa H MOHOrpaCl)HLIHH ny6JIUKaUHH, KOeTO ocnrypna MHOrOH3MePHOCT

Ha JIHTepaTypHaTa 6a3a. 110JIO>KHTeJIHa oueHKa 3acnyxaBa u BKJ1}01-1BaHerro Ha KOHCeHCYCHH

AOKYMeHTH, npenopbKH H raiinnaMHH Ha BOAe1UH MOKÅYHaPOAHH

opraHH3aUUH (Hanp. ACMG, ACOG, ESHG), KoeT0 IlpnaaBa HOPMaTHBHa u KJIHHULIHO-

npHJ10)KHa TexecT Ha TeopeTHHHaTa paMKa m AHCKYCHOHHaTa nwrepnpeTa11H51.

5. Ily6JIHKaUHH no TeMaTa Ha AHcepTa1U1f1Ta

Pe3YJITaTHTeOT H3cneÅBaHeTO ca ny6JIHKYBaHH B 3 HayqHH ny6JTHKaUHH yqacTHfl B

Hayt1HH djopyMH, KOeTO CBHnerreJICTBa 3a THXHaTa Hayt1Ha CTOMHOCT H ny6JIHHHOCT:

l.

2.

Kovacheva KS, Nikolova SE, Kamburova ZB. Carrier screening for single-gene
disorders — A brief review. Journal of Biomedical and Clinical Research, 2021,

DOI: 10.2478/jbcr-2021-0015.

Nikolova SE, Kamburova ZB, Vasilev PP, Kovacheva KS, Yordanova IA. Autosomal
recessive type ofdystrophic epidermolysis bullosa with a novel variant in the COL7A I
gene. Biomedical Reports, 2024, DOI: 10.3892/br.2024.1855•, PMID:
39301563; PMCID: PMCI 1411400; Web of Science (ESCI) / Scopus.
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3. Kamburova ZB, Dimitrova PD, Dimitrova DS, Kovacheva KS, Popovska SL, Nikolova
SE. Lynch-like syndrome with germline WRN mutation in Bulgarian patient with
synchronous endometrial and ovarian cancer. Hereditary Cancer in Clinical Practice,
2023, DOI: 10.1186/s13053-023-00257-1; PMID: 37452354; PMCID:
PMCI 0349469;Web of Science / Scopus.

KaHAHAaTbT npencTaB% 3 yqacTHfl OT Hay-IHH K0H(bepeHuuu:

l.

2.

3.

Nikolova S, Kovacheva K, Kamburova Z. Carrier screening: a pilot study amongst a
Bulgarian population. Jubilee ScientificConference with International Participation "50
Years ofMedical Education and Science in Pleven", 01—03 November 2024.

Nikolova S, Kovacheva K, Kamburova Z, Ivanova M, Stankov I. Variant c.895 904del
(p.Va1301SerfsTer8) in a newborn girl with isolated postaxial polydactyly — a case
report. European Human Genetics Conference 2023, Glasgow, Scotland, UK, 10—13

June 2023.
I-IHK0110Ba C, K0BaqeBa K, KaM6ypoBa 3, HBaH0Ba M, CTaHKOB H. Ponq Ha reHOMHHTe
H3cneABaHVi% npm npeHaTaJIH0 ycTaH0BeHa 6b6peHHa rlOJIHKHCT03a Ha nnoaa. TpeTa
HayqHa , ,reHeTHKa B KJIHHHLIHaTa IIPaKTHKa", xorreJ1 BeJIBHJT,Amin, 25—
28 Man 2023.

IlpeACTaBeHHTe Hay'HHH rrpyA0Be r10KPHBaT HanbJIH0 •reMaTHKaTa Ha AHCeprraUHOHHHA

TPYA H cbA'bpxarrpe3YJITEITH OT npoBeaer-1HTe H3CJ1eÅBaHHA.

6. ABToped)epaT

ABToped)epaTbT e H31"OTBeH cwnacH0 YTBbPAeHWre aKaneMHHHH H3HCKBaHHA 3a cTpyKTypa H

CbÅbP)KaHne. BKJ1}OqeHH ca BCMLIKH 3aAbJDKwreJIHH pa3ÅeJIH — BbBeÅeHue, uen H 3azxaHH,

MaTepmaJIH H MeTOÅH, pe3YJITaTH, 06Cb)KAaHe, H'3BOAH, Hayt1HH HPHHOCH H ITY6JIHKa11HH,

npeAcTaBeHH CHE-rre3upaH0 H RHO. Hannue e CBOTBeTCTBme MORAY aBTope4)eparra H

AHCePTaUHOHHHfl TPY'A no OTHOL11eHneHa 06XBaT, MeTOÅOJ101*H51 H Hayt-1HH pe3YJrraTH.

3aKJ110qeHHe

IlpeÅCTaBeHH51T AHcePTaLlHOHeH e nocBeTeH Ha aKTyaneH H Hayc1H0 3HaHHM

np06neM B 06nacma Ha MeAHUHHCKaTa reHeTHKa pa311mpeHHA npenpenp0AYKTHBeH

CKPHHHHr 3a HOCUTeJICTBO Ha MOHOreHHH 3a60J1flBaHH%. Pa3pa60TKaTa ce OTJIHHaBa C ACHO

djopMYJ1mpaHa uen, aÅeKBaTeH MeTOAOJ10rmqeH 110AXOÅ H H3110J13BaHe Ha CbBPeMeHHH

MOJIeKYJIAPHO-reHeTWIHH TexHOJ10T'HH. 110J1yqeHHTe pe3YJITaTH, CBbP3aHH C oueHKarra Ha

HOCHTeJICKHfl TOBap, npod)HJ1mpaHeT0 Ha 3acerHarrprre reHH H aHaJIH3a Ha penpoAYKTHBHHH

PHCK, nrvraT OPHI'HHaneH xapaKTep H CbLqeCTBeHa nonynaLIH0HHa H KJIHHHHHa 3Hat-1HMocT,

oc06eH0 npeABHA orpaHuqeHHTenaHHH 3a 6%nrapcrcaTa nonynaunq.

H3B0AHTe H HayMHHTe npnocm ca nornt1H0 060CHOBaHH H npoH3TnqaT npmco OT

npoBeÅeH0T0 H3cneÅBaHe, KaTO AeMOHCTPHPaT KaKTO -reopeTHLIHa, TaKa Hayt1HO-11PUJIO)KHa

CTOMHOCT. BbnpeKH OTAeJIHH MeTOAOJIOrmqHH orpaHnqeHHA, TPYAbT npeACTaBJ1flBa

3aBbPL11eHO H CTOMHOCTHO Hayt-1H0 H3cneABaHe.
IO



CtlHTaM, qe TpyA'bT 0TF0Bap% Ha H3HCKBaHHxra 3a IIPHCb',KÅaHe Ha 06pa30BaTeJIHaTa H

HayqHa cTerreH „ÅOKTOP". MHHHMUIHH H3HCKBaHH 80 TOLIKH no rpynn 110Ka3aTeJIH 3a

OHC „Å0KTop", AOKTopaHTKarra HMa 92.

BCHLIKO TOBa MH aaBa OCHOBaHHe Aa npenopbHBarvf Ha YBaxaBaHHTe qneH0Be Ha HayHHOT0

xypn Aa AanaT CBOA nonoxwreneH BOT ga Ilpucb)KÅaHe Ha 06pa30BaTeJIHaTa H Hayma cTeneH

„AOKTOP"Ha CnaBeHa EHKOBa HMKOJ10Ba.

14 anpnn 2026 r.

rp. Cod)H51

H31'0TBHJ1 peueH3nn: ..... ..... ..... ...

a-p CaBHHa XaA)KHAeKOBa, A.M.
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1. General presentation of the procedure and the PhD student

This review was prepared in accordance with Order No. 1084 ofMarch 31, 2026, issued by the

Rector of the Medical University of Pleven, and Minutes I of April 2, 2026, from a meeting of

the Scientific Jury.

The submitted set ofmaterials complies with the Procedure for Awarding the Academic Degree

of "PhD" at MU-Pleven.

The materials submitted for the defense fully comply with the legal and procedural

requirements.

In preparing this review, the requirements of the Law on Academic Degrees and Academic

Titles and the Regulations for its implementation have been observed, as well as the specific

Criteria for holding academic positions and acquiring academic degrees at at MU-Pleven were

observed.

2. Brief information from the candidate's professional and creative biography.

The PhD student, Slavena Enkova Nikolova, is a physician who completed her higher medical

education at the Medical University of Pleven (2012—2018), earning a Master's degree in
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Medicine. Subsequently, she specialized in the field of medical genetics, obtaining the

qualification of"specialist in medical genetics" during the period 2019—2023.

Her professional career has been consistently focused on development in the field ofmedical

genetics and personalized medicine. Since 2019, she has been working at the Medical Genetics

Laboratory at the Dr. Georgi Stranski University Hospital in Pleven, where she performs

activities related to conducting medical-genetic consultations, ordering and interpreting genetic

tests, and preparing expert opinions. Concurrently, from 2019 to 2023, she participated in

research activities as a junior researcher at a center focused on personalized medicine, 3D and

telemedicine, as well as robotic and minimally invasive surgery,where he conducted laboratory

and analytical work in a genomics laboratory.

Since 2019, the PhD student has also been part of the academic staff at the Medical University

of Pleven, and since 2024 has held the position of assistant professor, actively participating in

the education of students in medicine, pharmacy, and healthcare by conducting practical

exercises in medical genetics.

The candidate possesses strong language skills with excellent command of English, as well as

solid computer skills, including proficiency in specialized software for genetic analysis

(NextSeq, MiSeq). This, combined with the practical and scientific experience gained, outlines

the profile of a young specialist with a clear focus on development in the field of medical

genetics and modern biomedical technologies.

3. Relevance and significance of the study.

The presented dissertation is dedicated to a problem of very high medical, social, and public

health significance—genetic screening for carrier status of recessive monogenic diseases

among pre-reproductive couples.

In recent decades, a significant transformation in the structure of morbidity has been observed.

Thanks to advances in the control of infectious diseases, improved hygiene, and the

development of therapeutic approaches, the relative proportion of hereditary diseases is

increasing. Genetically determined pathology is taking on an increasingly significant role in

both the pediatric and adult populations.

Rare diseases occupy a special place, a large proportion of which have a monogenic etiology,

severe course, early disability, and limited therapeutic options. The financial burden on

healthcare systems and families is significant, and the diagnostic process is often lengthy and

difficult.
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In this context, preconception carrier screening has established itself as the most effective

strategy for primary prevention of severe recessive disorders. The introduction of NGS

technologies allows for the simultaneous analysis of a large number of genes, transforming

classical targeted programs into expanded pan-ethnic screenings.

A particular strength of the dissertation is that it provides data on the Bulgarian population—

an area in which scientific information is limited. This lends not only scientific but also strategic

significance to the study in terms of future national policies on genetic prevention.

4. Review on the Structure and Content of the Dissertation

The dissertation is structured logically and coherently, including all the main sections

characteristic ofa scientific study: introduction, literature review, aim and objectives, materials

and methods, results, discussion, conclusions, contributions, and publications. The volume and

distribution of the content meet the requirements for a dissertation.

Literature Review

The thesis is extensive and contains a significant number oftables and figures, which facilitate

the understanding of the results. The dissertation is structured in accordance with established

academic requirements and includes all required components:

Introduction
Literature Review
Objective and objectives
Materials and methods
Results and Discussion

Conclusions
Contributions
Publications
Appendices and Bibliography

The literature review is comprehensive, analytical, and well-organized. The following topics

are examined in sequence: the epidemiology and social burden of rare diseases; the genetic

structure ofmonogenic diseases; the biological nature ofcarrier status; the carrier burden in the

population; reproductive risk; screening as a public health tool ( ); the historical development

ofcarrier screening programs; targeted versus universal screening; and expanded screening and

its limitations

The critical analysis of classic screening models—Tay-Sachs, beta-thalassemia, cystic

fibrosis—is particularly impressive, as it examines not only their successes but also their

limitations. The author demonstrates a very good understanding of international guidelines

(ACOG, ACMG, ESHG, etc.), as well as the ethical aspects ofgenetic screening.
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The review demonstrates a thorough understanding of the issue and justifies the need for the

present study.

Objective and Tasks

The objective is clearly, precisely, and scientifically formulated—to investigate the carrier

status ofpathogenic variants for recessive monogenic diseases among pre-reproductive couples,

to assess reproductive risk, and to develop approaches for genetic prevention. The formulations

are precise and consistent with modern genomic methodology.

The tasks are well-defined and include:

l.

2.
3.

4.
5.

6.

To determine the frequency and average number ofcarriers ofpathogenic variants in genes
associated with recessive monogenic conditions in the studied group of individuals from the

Bulgarian population.
To establish the profile ofthe affected genes in the study cohort.
To investigate the molecular characteristics of the pathogenic variants identified in the most
frequently affected genes.
To analyze potentially at-risk couples and identify those with actual reproductive risk.
To analyze cases with detected pathogenic variants in genes relevant to the carrier's
personal health risk.
To develop a comprehensive approach to genetic counseling based on the results of
expanded carrier screening and findings related to the couple's reproductive risk and the

carrier's personal health risk.

Materials and Methods

The "Materials and Methods" section is logically structured and follows the established model

for molecular-genetic population studies. A wide range ofmodern research methods was used:

clinical and anamnestic methods; laboratory hormonal tests; imaging methods; cytogenetic

analysis; PCR techniques; direct sequencing; molecular genetic analyses; bioinformatic
analysis; genetic counseling; and statistical analysis of results. This multi-level methodological

framework is appropriate for the objectives set, which relate to the assessment of carrier status,

reproductive risk, and opportunities for genetic prevention.

In the "Materials" section, the author provides a detailed description of the study population,

which was selected in a manner methodologically appropriate to the objectives of the research.

The study includes a total of 300 clinically healthy individuals, grouped into 150 reproductive

couples from the Bulgarian population. All participants are of reproductive age and are in the

preconception stage, which gives the genetic screening a distinct preventive focus. Selection

was based on the absence ofconsanguinity between partners, as well as the absence ofpersonal

or family history of monogenic diseases; therefore, the studied cohort can reasonably be

considered representative ofa low-risk population group. The collection of personal and family
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medical histories and the collection ofperipheral venous blood samples were performed in the

medical-genetic counseling office at the University Hospital "Dr. Georgi Stranski" — Pleven,

between January 2020 and May 2024. All participants were included voluntarily after signing

an informed consent form approved by the Ethics Committee of the Medical University of

Pleven, which certifies compliance with current ethical standards in the conduct of genetic

research. The presented characterization of the material is sufficient, clearly structured, and

provides the necessary basis for a reliable analysis of carrier status and reproductive risk in the

studied population.

Results and Discussion

The "Results and Discussion" section constitutes the most substantial scientific part of the

dissertation and fully reflects the author's original contribution. The presented results are

structured logically and sequentially, in direct accordance with the stated objectives and tasks

of the study. The author performs a comprehensive quantitative assessment of the carrier burden

in the studied Bulgarian population, establishing an exceptionally high proportion ofcarriers of

pathogenic/likely pathogenic variants—95.6% (287/300), with only 4.3% of individuals

lacking a clinically significant recessive variant, which confirms the concept of a universal

carrier genetic burden. The distribution of carrier status was analyzed in detail, with a total of

I ,053 pathogenic variants identified, exhibiting varying degrees of accumulation among

individuals, demonstrating the polygenic nature of recessive risk and the "long-tail" model. An

in-depth profile analysis of the most frequently affected genes was performed , supported by a

statistical comparison with reference population frequencies, which allowed for the

identification of population-specific characteristics for the Bulgarian sample. It was found that

pathogenic and likely pathogenic variants are detected with the highest frequency in the

ABCA4, BTD, CYP21A2, NPHS2, GJB2, CFTR, and MEFV genes, which form the main

carrier spectrum in the study. For some of these, a statistical comparison was performed with

published reference population frequencies, and for genes such as ABCA4, BTD, and

CYP21A2, a significantly higher carrier frequency was demonstrated in the studied Bulgarian

population.

The "Results and Discussion" section presented here does not include an analysis of carrier

status, frequency, or the variant spectrum of pathogenic mutations in the SMNI gene, associated

with spinal muscular atrophy—one of the most common severe autosomal-recessive

neuromuscular disorders with established significance in preconception screening. This is due

to methodological limitations of the exome NGS approach used, which has reduced diagnostic
5



sensitivity in detecting copy-number variations and homologous regions in the SMNl/SMN2

locus. In this regard, the inclusion of targeted MLPA/qPCR or another copy-number-sensitive

method would enhance the diagnostic completeness and clinical applicability of the screening.

The dissertation does not present original data regarding carrier status and the variant spectrum

of pathogenic mutations in the HBB gene, despite its well-established importance as a target in

pre-reproductive carrier screening, particularly in populations with an increased frequency of

ß-thalassemia, including the Bulgarian population. The gene is examined primarily from a

literature-based and comparative perspective, including as a reference point for defining

thresholds for "common" carrier status, but without empirical analysis within the studied

cohort.

The presented gene profiling analysis has significant scientific and practical value, as it allows

for the identification of population-specific risks and provides a basis for optimizing national

panels for expanded carrier screening.Of particular scientific value is the molecular profiling of

pathogenic variants, which reveals allelic heterogeneity and expands existing data on the variant

spectrum. A significant practical contribution is the analysis of potentially and actually at-risk

reproductive couples, as well as the assessment of findings related to carriers' personal health

risk, which extends the clinical applicability of expanded screening beyond reproductive

medicine. The discussion section is distinguished by an in-depth comparative analysis with

international genomic studies, a correct interpretation of the results, and a well-reasoned

positioning of the obtained data within the context ofcurrent scientific knowledge. Overall, the

section demonstrates a high level of methodological rigor, analytical maturity, and significant

scientific and practical value, convincingly proving the achievement of the set objectives and

the contribution of the dissertation to the development of pre-reproductive genetic screening.

Conclusions

The "Conclusions" section is logically structured, conceptually summarizing and

presenting in a synthesized form the main scientific results of the conducted dissertation

research. The formulated conclusions correspond directly to the stated objectives and tasks,

demonstrating consistency between the research design, the results obtained, and the scientific
and applied conclusions drawn. The author convincingly summarizes the quantitative

parameters of the carrier burden in the studied Bulgarian population, indicating an average of

3.5 pathogenic variants per individual, which confirms the high degree of hidden recessive

genetic risk and corresponds to current population-genomic observations.

6



Of particular scientific value is the conclusion regarding the distribution of affected

genes by clinical severity, which establishes that approximately two-thirds of the most

frequently affected genes fall into the categories ofmoderately severe and mild diseases. This

observation is interpreted in the context of population genetics through the mechanism of

negative selection pressure, which limits the spread of very severe genetic conditions—an

interpretation that demonstrates analytical maturity and a deep understanding of evolutionary-

genetic patterns.

The conclusions also correctly reflect the significant molecular heterogeneity of the

identified pathogenic variants, including the presence of both classic severe and hypomorphic

and context-dependent alleles, emphasizing the higher frequency of variants with a milder

clinical effect. This analysis is of substantial importance for the clinical interpretation of the

results and for the practical application of expanded carrier screening, especially in the context

of genetic counseling and residual risk assessment.

A key strength is that the conclusions are not limited to a purely descriptive summary

but also include interpretive and applied aspects—the identification of population-specific

characteristics, implications for pre-reproductive prevention, and contributions to the

optimization ofnational screening strategies. There is a clear link between the empirical results

and the possibilities for their implementation in clinical practice, which lends completeness to

the scientific study.

Overall, the "Conclusions" section is scientifically sound, logically consistent, and fully

corresponds to the scope and content of the study, convincingly confirming the achievement of

the set goals and objectives and emphasizing the significance of the work for the development

ofpreconception genetic screening and medical genetics in a national context.

Contributions

The "Scientific Contributions" section is clearly structured and provides a concise

overview of the original scientific and applied scientific results achieved within the scope of

the dissertation. The contributions outlined correspond directly to the stated objectives and tasks

and demonstrate the completeness of the research cycle—from population genetic analysis to

clinical interpretation and practical applicability. First and foremost, the contribution related to

determining the frequency and carrier profile of pathogenic variants in a wide range of genes

associated with recessive monogenic conditions in a non-high-risk Bulgarian population—a

study of high epidemiological and national significance, given the limited available data in this

7



field. The results obtained expand existing population-genomic knowledge and establish a

reference baseline for future screening programs.

A significant scientific contribution is the identification and profiling of the most

frequently affected genes, as well as the detailed molecular characterization of the identified

pathogenic variants, revealing significant allelic and functional heterogeneity. This analysis has

not only descriptive but also diagnostic-optimizing value, insofar as it allows for the refinement

of target panels for carrier screening with regard to population-specific characteristics. The

quantitative assessment of the carrier burden, including the determination of the average

number of carriers per individual, should also be considered among the original contributions,

as it is of fundamental importance for understanding the accumulated recessive risk in the

general population.

Of particularly high scientific and practical value is the contribution related to the

analysis of potentially at-risk and actually at-risk reproductive couples, which directly
addresses the primary goal of pre-reproductive screening—the prevention of severe hereditary

diseases. In this context, the development of a comprehensive model for genetic counseling

regarding the results of expanded carrier screening should be highlighted, including findings

relevant to the personal health risk of carriers—a contribution of significant clinical and

organizational importance.

Taken together, the contributions presented can be defined as both original scientific

(population-based, molecular-genetic, epidemiological) and applied scientific (screening,

counseling, preventive). They expand existing knowledge, create the conditions for the

implementation of expanded preconception genetic screening on a national scale, and have

potential significance for health policy and genetic prevention in Bulgaria.

In conclusion, the "Scientific Contributions" section is well-founded, clearly

formulated, and adequately reflects the actual scientific novelty and practical significance of

the dissertation, convincingly arguing its contribution to the development ofmedical genetics

and predictive reproductive medicine.

Bibliography

The total number of cited sources is 197, which can be considered fully sufficient and

commensurate with the scope and complexity ofthe dissertation. Structurally, the bibliography
is correctly formatted and complies with established academic citation standards. The sources

are diverse in type—original scientific articles, systematic reviews, meta-analyses, consensus

statements, and monographic publications—which ensures the multidimensionality of the
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literature base. The inclusion of consensus documents, professional recommendations, and

guidelines from leading international organizations (e.g., ACMG, ACOG, ESHG) also deserves

positive recognition, as it lends normative and clinically applicable weight to the theoretical

framework and the interpretive discussion.

5. Publications on the topic of the dissertation

The results of the study have been published in 3 scientific publications and presented

at scientific forums, which attests to their scientific value and public impact:

l.

2.

3.

Kovacheva KS, Nikolova SE, Kamburova ZB. Carrier screening for single-gene
disorders — A brief review. Journal of Biomedical and Clinical Research, 2021,

14(2): 105-116; DOI: 10.2478/jbcr-2021-0015.

Nikolova SE, Kamburova ZB, Vasilev PP, Kovacheva KS, Yordanova IA. Autosomal
recessive type ofdystrophic epidermolysis bullosa with a novel variant in the COL7A I

gene. Biomedical Reports, 2024, DOI: 10.3892/br.2024.1855; PMID:
39301563; PMCID: PMCI 141 1400; Web of Science (ESCI) / Scopus.

Kamburova ZB, Dimitrova PD, Dimitrova DS, Kovacheva KS, Popovska SL, Nikolova
SE. Lynch-like syndrome with a germline WRN mutation in a Bulgarian patient with
synchronous endometrial and ovarian cancer. Hereditary Cancer in Clinical Practice,
2023, DOI: 10.1186/s13053-023-00257-1; PMID: 37452354; PMCID:
PMC 10349469; Web of Science / Scopus.

The candidate presents 3 presentations from scientific conferences:

l.

2.

3.

Nikolova S, Kovacheva K, Kamburova Z. Carrier screening: a pilot study amongst a
Bulgarian population. Jubilee Scientific Conference with International Participation "50
Years ofMedical Education and Science in Pleven", November 1—3, 2024.
Nikolova S, Kovacheva K, Kamburova Z, Ivanova M, Stankov I. Variant c.895 904del
(p.Va1301 SerfsTer8) in a newborn girl with isolated postaxial polydactyly — a case
report. European Human Genetics Conference 2023, Glasgow, Scotland, UK, June IO—

13, 2023.
Nikolova S, Kovacheva K, Kamburova Z, Ivanova M, Stankov I. The role of genomic
testing in prenatally diagnosed fetal polycystic kidney disease. Third Scientific
Conference "Genetics in Clinical Practice," Belville Hotel, Duni, May 25—28, 2023.

The scientific papers presented fully cover the subject matter of the dissertation and contain

the results of the research conducted.

6. Abstract

The abstract has been prepared in accordance with established academic requirements for

structure and content. All required sections are included—introduction, purpose and objectives,

materials and methods, results, discussion, conclusions, scientific contributions, and

publications—and are presented in a concise and clear manner. There is consistency between

the abstract and the dissertation in terms of scope, methodology, and scientific results.

Conclusion
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The presented dissertation is devoted to a current and scientifically significant problem

in the field of medical genetics—extended preconception screening for monogenic disease

carrier status. The study is distinguished by a clearly formulated objective, an adequate

methodological approach, and the use of modern molecular genetic technologies. The results

obtained, related to the assessment of carrier burden, the profiling of affected genes, and the

analysis of reproductive risk, are original in nature and have substantial population and clinical

significance, especially given the limited data available for the Bulgarian population.

The conclusions and scientific contributions are logically substantiated and derive

directly from the conducted research, demonstrating both theoretical and applied scientific

value. Despite certain methodological limitations, the work represents a complete and valuable

scientific study.

I consider that the work meets the requirements for the award of the educational and

scientific degree of "PhD." With a minimum requirement of 80 points across the indicator

groups for the "PhD" degree, the PhD candidate has 92.

All of this gives me reason to recommend to the esteemed members of the Academic Jury that

they cast their affirmative vote for the awarding of the educational and scientific degree of

"PhD" to Slavena Enkova Nikolova.

April 14, 2026

Sofia

Review prepared by: .

Prof. Savina Hadzhidekova, MD
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