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PELEH3MUS

HA JHCEePTAIHOHEH TPY/ HA Tema:
»'€HEeTHYEeH CKPHHHUHT 32 YeCTH MOHOTeHHH e eKTH Cpe/ ABOHKH
npeapenpoayKTHBHO

— MPOy4YBaHe HA YeCTOTATa, PUCKOBETE 32 PeNPOAYKLHS H Bb3MOKHOCTHTE 32
reHeTH4Ha npopujiakTuka”

3a MpUCHXKAaHe Ha oOpa3oBaresiHa U HayyHa creneH “JJOKTOP”
JlokTopcka nporpama: “MeaMLMHCKA FeHETHKA™
O6nacr Ha Bucure oOpazoBanue: 7. 3paBeona3BaHe U CIOpT
IIpodecnonanno Hanpaenenue: 7.1 Meauuuna

ABToOp: Cnapena EnkoBa Hukonosa

Hayunu pproBogurean:  npod. n-p Kars Credpanosa Kosauesa, aim
PeuenseHnr: npod. a-p Casuna [lerpoBa Xamkuaekosa, M,

Kareapa no Meauuuncka reseruka, M®, MY-Codus,

1. OG6uwo npegcTaBsine HA NPOLEAYPATA H AOKTOPAHTA

Peuensusra e usrorBeHa cwriacuo 3anosen 1084/31.03.2026 na Pektopa Ha MenuumHckn

Vuusepcurer — [1nesen u [IpoToxosn I ot 02.04.2026 ot 3aceganue Ha HayuHOTO XypH.

[IpeacraBeHMAT KOMIUIEKT MaTepuanu € B cboTBeTcTBME ¢ [Ipoueaypa 3a npupobusaHe Ha

OHC ,,noktop* B MY-IlneseH.

Hpeuoc*raseﬂme MaTt€puajii 1Mo 3auurara CbOTBETCTBAT HAlbJIHO Ha 3aKOHOBUTE U

NpoueypHUTE U3UCKBAHUSL.

[Ipy w3roTBsHEe Ha HacToOsIATa peLeH3us ca cra3BaHu u3uckBaHusra Ha 3PACPB wu

[III3PACPB B MV-IlnegeH.
2. KpaTku jaHHH oT npodecHOHATHO-TBOpYecKaTa Guorpadusi Ha KaHAUAATA.

HuceprantbT CnaBena EnkoBa HukosioBa e sekap CbC 3aBBPIICHO BHUCIIE MEAMLIMHCKO
obpazoBanne B MeauuuHcku yHuBepcuretr — [lneBen (2012-2018 r.), npupobusaiiku

06paBOBaTe.ﬂHO-KBaJIPI(bHKaL[PIOHHa CTEICH ,,Marncnp“ nmo MeauuuHa. BrocneactBue Ts



crieyuanysupa B obsacTra Ha MEJMUMHCKATa reHeTHKa, kato npe3 nepuona 2019-2023 r.

npunobuBa kBanuduKauus ,Jiekap CreUanucT o MeAULMHCKA FreHeTHKa .

[MpodecuoHanuuaT u nNbBT € IMOCIeJOBaTEeJHO HAcOuYeH KbM pa3BuTMe B cdepaTa Ha
MeJMLMHCKaTa FreHeTHKa U repcoHanu3upanata Meauuuna. Ot 2019 r. 10 momenTa paboTtu B
JlabopaTopus 1o menuuuHcka reHetuka kbM YMBAJI | JI-p ['eopru Crpancku™ — Ilnesen,
KbJETO M3MbJHABA JEHHOCTH, CBbP3aHU C MPOBENH/AAHE HA MEIUKO-TeHETUYHU KOHCY/ITaLMH,
Ha3Ha4yaBaHE U UHTEPIIPETaLMs HA TCHETUYHU U3C/eIBaHUSA, KAKTO U U3TOTBSIHE HA EKCIIEPTHU
craHosuila. Ilapanenno ¢ Tosa, B nepuona 2019-2023 r. yyacTBa B Hay4yHOM3CIIEI0BATEIICKA
JEHHOCT KaTo MJ1aj] yY€H B LEHTbP, POKyCHpaH BbpXy NepcoHanu3MpaHara meauuuna, 3D u
TeJIEMEIMLIMHATA, KAaKTO U poOOTU3MpaHa U MUHUMAHO MHBA3MBHA XUPYPrus, KbETO pa3BUBa

nabopaTopHa UM aHaJIMTUYHA JIEHHOCT B FreHOMHa J1abopaTopus.

Ot 2019 r. aMCepTaHTHT € YacT M OT aKaJIeMUYHHS ChCTaB HA MEIUIIMHCKH YHUBEPCUTET —
[Tnesen, a ot 2024 r. 3aeMa JTBXKHOCTTa aCUCTEHT, KaTO y4yacTBa aKTHMBHO B O0Y4YEHHETO Ha
CTYJEHTH 10 MeAMLUMHA, dapMauus U 3[paBHU FPUKK 4pe3 MPOBEXKAAHE HA MPAKTUYECKH

yYHOpaxH€HHs 110 MEJUIIMHCKA 'CHETHUKA.

KanaupaTeT nputexasa 106pa e31KoBa MMOJroTOBKA C OTJIMYHO BJIaJIEEHE Ha aHTTUHCKH €3HK,
KaKTO W COJIMJHU KOMIIOTbPHU YMEHHUS, BKJIIOUUTEIHO paboTa cbe crienuanu3upan copryep
3a reHetryeH aHanu3 (NextSeq, MiSeq). ToBa, B chueTaHue ¢ NpuaOOUTHS NMPAKTUYECKU U
Hay4yeH OIMUT, ouepTaBa NMpoduI Ha MIJIAJ CHELMANUCT C SICHO M3pa3eHa HACOYEHOCT KbM

Pa3sBUTHE B obnactra Ha MEJUIIMHCKaTa TI€HETUKa U CbBPEMCHHUTE 6HOMCD,HLU/!HCKP1

TEXHOJIOTHH.
3. AKTYa/JHOCT H 3HAYMMOCT Ha pa3paboTkara.

l—lpellCTaBCHIdﬂT AUCEPTALMOHEH TPY[ € IIOCBCTCH Ha HpO6HCM C MHOI'O BUCOKa M€JHULIMHCKA,
couMaljiHa H 06U.ICCTBCH0311paBHa 3HAYUMOCT - I€HCTHYHHAT CKPUHHUHI 3a HOCUTCJICTBO Ha

peLEeCMBHU MOHOIe€HHH 3a00J1sIBaHUS CPE/, NPepenpOAYKTUBHU JBOMKH.

I1pes nocneauure necetnneTus ce HaboJaBa ChIECTBEHA TpaHC(hOpPMALHs B CTPYKTypaTa Ha
3abosieBaemocTTa. biarogapenue Ha HanpeabKa B KOHTPOJia Ha MHPEKIMO3HUTE 3a00IsIBaHus,
nojoOpeHaTra XUrueHa M pa3BUTHETO Ha TEPANEBTHUHHUTE TOAXO/M, OTHOCUTENHMAT A1 Ha
HacJIeICTBEHUTE 3a00J1siBaHUs HapacTBa. ['eHeTHUHO 00yc/loBeHaTa MaToJIOr st 3aeMa BCe I10-

3HAa4YUMO MACTO KaKTO B A€TCKaTa, TAKa U BbB Bb3pacTOBATa IOITYJIallH.

OcobeHo MICTO 3aeMaT pPE€AKUTE 6OIl€CTId, rojisiMma 4act OT KOMTO €a ¢ MOHOI'€HHa €TUOJIOI' U,

TCXKKO TNpPOTHU4YaHE, paHHA HHBaAJIMAHW3ALMAA W OrpaHUYCHU TEPANCBTHYHH BB3MOXXHOCTH.



duHaHCOBAaTa TEXECT 3a 3OpaBHUTE CUCTEMH U CeMEMCTBaTa € 3HAYUTESIHA, a JUArHOCTUYHHUST

MPOLIEC YECTO € MPOIBIDKUTESICH U 3aTPYJHEH.

B TO31 KOHTEKCT MpeAKOHUETILMOHHUAT CKPUHUHT 33 HOCUTEJNICTBO C€ YTBbPIK/AaBa KaTo Hak-
edeKTHBHATA CTpAaTerHs 3a MbPBUYHA MPO(UIAKTUKA HAa TEXKUTE PELECHMBHH 3a00JIsBaHUS.
Breexganeto Ha NGS TEXHOJIOTHH TMO3BOJIsIBA €HOBPEMEHHO H3C/EBaHE Ha roJisiM Opoit
reHu, KOeTo TpaHc(hopMupa KIIaCHUECKUTE TAPreTHU NMPOrpaMy B Pa3slIMpPEHH MaH-€THUYECKH

CKPpUHHUHTH.

OcobeHa CTOMHOCT Ha JMCEpTALMATA €, Ye MPEeOCTaBs AaHHHU 3a Obarapckara rnoryjaauus —
o6nacT, B KOATO CBIIECTBYBa OrpaHuyeHa HayyHa uH(opmauus. Tosa mpugasa He camo
Hay4yHa, HO M CTpaTerMyecka 3HAYMMOCT Ha pa3paboTKaTa MO OTHOLIEHWE Ha ObACLIM

HaLMOHA/IHU TOJIMTUKY 32 FeHETUYHA NPOUIIAKTUKA.
4. CraHoBHILE M0 CTPYKTYPATA H ChAbP/KAHHETO HA IHCEPTALHOHHHS TPY]

JlucepTalMOHHUST TPY/ € CTPYKTYPUPaH JIOTHYHO Y MOCJIEI0BATENIHO, KaTO BKIIOYBA BCHYKH
OCHOBHH pa3/ie/ii, XapaKTepHH 32 Hay4YHO M3C/ie[jBaHe: BbBEICHUE, TMTEpaTypeH 0030p, Liel 1
3a7a4M, MATEPMAIM W METOMM, Pe3yJITaTH, oOCHKIaHe, M3BOIM, NMPUHOCH M MyOIMKALMH.
O6eMBT W pasnpeleseHUeT0 Ha ChIBPKAHUETO CBHOTBETCTBAT HAa HM3HWCKBaHMATA 32

JAMCEPTALMOHEH TPY .
JluTepaTypen 0630p

TpyasT € ¢ ronsm ofeM, chabpxa 3HaunTeneH 6poil Tabnuuu ¥ QUrypu, KOeTo yjecHspa
BB3NPUEMAHETO Ha pe3ynTtatute. Jluceprauusra € CTPYKTypupaHa B CBOTBETCTBUE C

YTBBPJACHUTE aKaJICMUYHN U3HUCKBAHHUSA U BKJIIOYBA BCUYKHU 3aABJDKUTCIIHA KOMIIOHCHTH!

o Bwneenenue

e JluteparypeH 0630p

o llen u3apgauu

e Marepuas u METOAU

e Pesynratu u o6chxIaHe

o MW3zpoau

e [lpunocu

o [lyGnuxauun

o Ilpunoxenus u 6udnMorpadus

JluTepaTypHUAT 0630p € U3uepraTesieH, aHAIUTHYEH 1 106pe cucTematnsnpad. Pasrienanu ca
[10C/IeI0BATE/HO: eMUAEMUOIOTUATA U COLMAIIHATA TEXKECT Ha peAKUTE DO0IECTH; FeHeTUYHATa
CTPYKTypa Ha MOHOTEHHHMTE 3a00JABaHMA; OMOJIOrMYHATA CBIIHOCT HA HOCHTEJCTBOTO;

HOCHTENCKUST TOBap B [MOINYJauusiTa; PEnpoJYKTHUBHUAT PHUCK: CKPUHUHIBT  Kato



OGLU.CCTBCHO?ID,paBCH HUHCTPYMEHT; UCTOPHUYECKO PAa3BUTHE HA IPOrpaMHUTE 3a HOCHUTEJICTBO;

TapreTCH Cpelly YHUBEPCAJIEH CKPUHUHT; PAa3LIMPEeH CKPUHUHT U HETOBUTE OrpaHU4Y€HUs

OcobeHo 1NONOKUTENHO BreyaT/eHUe MpaBd KPUTUUHMAT aHAIM3 Ha KJIACHMYECKHUTE
CKpUHUHIOBH Mojienin — Tek-Cakce, OeTa-TanacemMus, MyKOBHUCIM03a — KAaTO €a pa3srielaHu
HE CaMO yCNeXUTe, HO U OrPAaHUYEHUATA UM. ABTOPBT AEMOHCTPUPA MHOTO A00pO Mo3HaBaHe
Ha MexxayHapoaHute Hacoku (ACOG, ACMG, ESHG u ap.), KakTo U Ha €THYHUTE acMEKTH Ha

FCHETHUYHUA CKPUHHHT .

OG30peT  nEMOHCTpUpa 3ambiOOYEHO TMMO3HABaHE Ha MpobieMa W apryMeHTHpa

HEOOXO0JUMOCTTa OT HACTOSIIOTO U3CJIEABAHE.
Ien u 3apaun

Llenta e aCHO, TOUHO U Hay4HO OpMy/IMpaHa — /aa Ce U3CIeBa HOCUTEICTBOTO HA MATOrEHHH
BapMaHTH 33 PEUECCUBHM MOHOT€HHM 3a00JIsiBaHMS Cpell MpeapenpoAyKTUBHM JABOMKH, Ja ce
OLICHH PENPOAYKTUBHUAT PUCK W Ja C€ pa3pabOTAT MOAXOMAM 3a FeHETHYHA MpOdUIIAKTHKA.

(I)OpMyIlPIPOBKMTC Ca NNPpELUM3HU U CbOTBETCTBAT HA CbBpEMEHHATa reHOMHa METOL0JIOIUS.

3ajaunte ca Jo0pe qeUHUPaHK U BKJIHOYBAT:

I. Ma ce onpeaenu 4ecToTa U cpeleH OpOM HOCHTENCTBA HA NATOrEHHM BAPMAHTH B IEHM,
acoLMHMpally ¢ PEeUECMBHU MOHOT€HHM CBCTOSTHMS B M3C/E[BaHATa Tpyna WHIUBHUAU OT
Obrapckara nomyanusi.

2. [la ce ycTaHOBM NMpOGUITBT Ha 3aCETHATHTE T€HU B W3CJIEBAHATA KOXOPTA.

3. [a ce mpoyuu MoJieKy/IHaTa XapaKTepUCTHKA HA MATOT€HHUTE BAPUAHTH, YCTAHOBEHH B
Hal-4€eCcTO 3aCerHaTUTe reHHu.

4. [la ce aHanu3uMpar NOTEHUMAIHO PUCKOBUTE ABOMKH U Jja C€ UAECHTUDUIMPAT TE3U OT TAX C
peasieH penpoiyKTUBEH PUCK.

5. Jla ce aHanm3upaT CllyyauTe C OTKPUTH MATOTEHHW BApMAHTH B TI€HH, KOUTO MMAT
OTHOLIEHWE KbM JIMYHUS 3PABCH PUCK HA HOCHUTEJIS.

6. Ila ce pa3paboTH KOMILIEKCEH TMOAXOJ 3a TEHETHYHO KOHCYJITHUPaHe, Bb3 OCHOBA
pe3yNTaTUTe OT Pa3liMPEHMs CKPUMHMHI 32 HOCUTEJCTBO M HAXOAKUTE, OOBBP3aHU C
penpoAyKTUBHUA PUCK HA ABOMKATA U JIMYHUS 3APABEH PUCK HA HOCHUTEJI.

MaTrepuaiu u MeToqH

Pa3penst ,,Marepuanu n METOAM™ € IOrMYECKM CTPYKTYPHUPAH U Clle1Ba YTBLPACHUS MOJEI 3a
MOJIEKYJIIPHO-TeHETUYHH TIOTYJIALMOHHYU Tpoy4BaHus. M3mos3BaH e IIMPOK CHEKTbP OT
ChbBPEMEHHH M3CJICJOBATE/ICKM METOJM: KJIMHUYHU ¥ aHAMHECTHYHH METOIH; JlabopaTopHH
XOpMOHaJ/HU 3CiIeABaHMSE, obpa3Hu Metoau; uuroreHetuyeH ananus; PCR  TexHuku;
AWPEKTHO CEKBEHMPAHE, MOJICKYJIAPHO-TEHETUYHH aHaNu3u; OMOMHQOPMATHUYHUS aHANIU3;

F€HETUYHOTO ~ KOHCYJITHpaHe; CTaTHCTH4eckata obpaboTka Ha pesyarature. Tasu



MHOTrOCTEII€HHA METOA0JIOTMYHA paMKa € aJ€KBaTHa Ha NNOCTaBEHHUTE LIC€JIH, CBbP3aHH € OLICHKA

Ha HOCUTEJICTBOTO, pENPOAYKTUBHHUSA PUCK X BB3MOXXHOCTUTE 3a Fr€HETHYHA l'IpO(bH.HaKTHKa.

B pasgen ,Marepuanu® AMCEPTaHTBT MpPEICTaBs MOJPOOHO XapaKTEPUCTHKATa Ha
M3CJIe[BaHATA MOy ALK, KOSTO € METOI0JIOTMYHO aIeKBATHO MOAOPaHa CIPAMO NIOCTABEHUTE
LM Ha HAYy4HOTO M3cieBaHe. B mpoy4saneTo ca BkiroueHH o6mo 300 KIMHWMYHO 3/paBu
UHAMBKAA, 00equHeHu B 150 pernpoayKTHBHH ABOMKM OT ObArapckara nomyjauus. Beuyku
YYaCTHHIM Ca B PENpOAYKTHBHA BB3pacT M C€ HaMMpAT B MPEJKOHLENLMOHEH eTall, KOeTO
npujaBa u3paseHa NpopUIaKTHMYHA HACOYEHOCT HA IMPOBEAEHMS ICHETUYCH CKPUHUHI.
[TonGopbT € OCHLIECTBEH MPH JIMICA HA JAHHU 32 KPhBHOPOJACTBEHOCT MEX/Iy NMapTHBOPUTE,
KakTo M 6e3 nvyHa uid GamuiHa aHamMHe3a 32 MOHOTGHHM 3a00J/siBaHMs, NOpaau KOETO
M3cleIBaHaTa KOXOpTa MOXe 0O0CHOBAHO Ja ce NpHeMe KaTo IPEJCTaBUTE/HA 38 HEPUCKOBA
nonynaiuonna rpyna. CHeMaHeTo Ha JIMYHA ¥ (aMHMIIHA aHAMHE3a ¥ MPOOOHAOMPaHEeTO Ha
neprdepHa BEeHO3HA KPBB €a U3BbPLICHU B KAOMHET 110 MEAMKO-TeHETUYHA KOHCYJITALMs KbM
VYMBAIJL,,JI-p leopru Ctpancku* — [LneseH, B neproaa sayapu 2020 r. —maii 2024 r. Benuku
YYaCTHMIM C€a BKJIIOYEHHM JOOPOBOJHO cliell MOANMCBAaHE Ha HMH(OPMUpaHO ChIIIacHe,
on06peno or Eruunara komucus kM MeauuuHcku yHusepcurer — IlieBeH, koero
yIOCTOBEpsiBA CIIA3BAHETO HA CHBPEMEHHHMTE ETHUYHH CTAHOAPTH IPU TMPOBEXJAHE Ha
reHeTH4HH m3cneasanus. [IpeacraBeHaTa XapaKTepUCTHKA Ha MaTepuaa € J0CTaTb4yHa, ICHO
CTPYKTypUpaHa 1 cb3/laBa He00X0/1MMaTa OCHOBA 38 HA/ICXK/ICH aHaJIM3 HA HOCUTEJICKUs TOBap

¥ penpoyKTUBHHs PUCK B U3CJI€/IBAHATA TTOTTYIALHs.
Pe3ynratu u guckycust

PaszpensT ,Pesynrary v AMCKycus™ TNpeiCTaBisiBa Hal-ChlIECTBEHaTa Hay4Ha 4acT Ha
JIMCEPTALMOHHHUS TPYA U B ITBJIHA CTENEH OTpa3siBa OPUTMHAJIHKSA NPUHOC HA MCEPTAHTA.
[lpencTaBeHuTe pe3ynTaTd ca CTPYKTYpUPAaHU JIOTWYHO M IOC/IEAOBATENHO, B MPSKO
CLOTBETCTBHE C IIOCTABEHHTE LEJIM M 3a4a4d Ha M3C/IEIBAHETO. ABTOPBT H3BbPIUBA
KOMILIEKCHA KOJMYECTBEHA OIIEHKAa Ha HOCHTEJICKMsS TOBap B M3cClielBaHaTa ObJrapcka
MOIMyaLKs, KaTo yCTAHOBABA U3KIIOUMTEIHO BUCOK I/l HA HOCUTEIIX HA NATOreHHU/BEPOATHO
IaTOreHHM BapuanTi — 95,6% (287/300), npu easa 4,3% MHANBUAN 6e3 ycTaHOBEH KJIIMHMUYHO
3HAYMM PELIECHBEH BAPUAHT, KOETO MOTRBPXK/AABa KOHLETLMATA 32 YHUBEPCAIEH HOCUTEJICKH
reHeTvyeH ToBap. JIeTallHO € aHaIM3MPaHO pa3Mpe/e/IeHUeTO Ha HOCHTEJICTBATa, KaTo ca
uaenTuduuppann o6mo 1053 naToreHHM BapuaHTa C pasiMyvHA CTENEH HA HATPYNBaHE MNpH
OTJICTHUTE WHANWBHUIM, IEMOHCTPHPALIO ITOJMI€HHHA XapaKTep Ha peLeCHBHUA PUCK U MOJEa

,,ibJira onauka‘. M3ebpiueH e 3a1b1004eH NpoQUiIeH aHalu3 Ha Hall-4eCTO 3aCerHaTUTE IeHH,
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MOAKPEINEH CbC CTATUCTUYECKO CpaBHEHUE ¢ pe(epeHTHH MOMyJalMOHHU YECTOTH, KOETO
MO3BOJIsIBA MAECHTU(HULIMPAHE Ha IOMYJIALMOHHO crieuuduyHu ocobeHoCcTH 3a Obirapckara
U3BajKa. YCTaHOBEHO €, Y€ MAaTOreHHU U BEPOSITHO MaTOr€HHW BapUaHTU C€ OTKPUBAT C Hai-
BUcOKa yectota B renutre ABCA4, BTD, CYP21A2, NPHS2, GJB2, CFTR u MEFV, xouto
(opMHpaT OCHOBHHSI HOCHTENCKH CIEKTHP B IMPOYYBAHETO. 332 4YAaCT OT TAX € M3BBPIICHO
CTaTMCTUYECKO CpaBHEHHUE C MyOaMKyBaHU pedepeHTHH MOy IalMOHHM YECTOTH, KaTo 3a FeHU
kato ABCA4, BTD u CYP2IA2 e pneMOHCTpMpaHa 3HAYMMO I10-BMCOKA 4YE€CTOTa Ha

HOCHTCJICTBO B M3CJICABAHATA 6'5nrapc1ca rnomylangus.

B npeacraBenus paznen ,.Pesynratu u quckycus® He ce yCTaHOBSIBA aHAJIW3 HAa HOCUTEJICTBOTO,
4eCcToTaTa MM BapUAaHTHUS CIIEKThP Ha NaTOreHHU u3MeHeHus B reHa SMIN1, acouuupan cbe
CIMHAJIHA MYCKyJIHA aTpopus — €JHO OT Hal-4eCTHTe TEXKH AaBTO30MHO-PELIECHBHU
HEBPOMYCKYJIHM 3a00JI1BaHUs C YTBBPAEHO 3HAUEHHE B MPEAPENpoAyKTUBHHS CKpUHUHT. ToBa
ce o0ycnaBs OT METOJ0JIOTMYHM OrpaHUueHUs Ha u3non3Banus eksomeH NGS noaxon, koiro
¥MMa peiyluMpaHa [AMarHOCTMYHa YyBCTBUTENHOCT IIPU JETEKLUUS Ha KONUHHO-OpOMHU
Bapualy ¥ XOMOJIOXKHM peroHH B Jiokyca SMN1/SMN2. B To3u ¢MHCBHJI BKITFOUBAHETO Ha
tapretHa MLPA/qQPCR unu apyr xonuiiHo-OpoiiHO uyBCTBUTE/IEH METOA OM MOBULIMIO

AAArHOCTUYHATA IThJIHOTA U KIIMHUYHATAa INPUJIOXKHUMOCT Ha MPOBEACHUS CKPUHUHT .

B 1awucepraumonHMs Tpya He ce IpEACTaBAT COOCTBEHH pe3y/ITATHH J[JaHHH OTHOCHO
HOCHTEJICTBOTO M BAPMAHTHUS CIIEKThP Ha NNATOreHHU u3MeHeHus B reHa HBB, Bbnipeku 1o6pe
YCTaHOBEHOTO MY 3HAY€HME KATO TapreT B IPeAPenpoayKTUBHUs carrier screening, 0CoOeHO B
NOIyJIalMi C TOBUIUEHA 4eCTOTa Ha [P-TanaceMus, BKIOYMUTENHO Obirapckara. ['eHbT e
pasriejaH MpeJuMHO B JIMTEPATYPEH U CPABHUTECH acCIeKT, BKJIIOYMTEIHO KAaTO OPHUEHTHP
npy AeuHMpaHe Ha NparoBeTe 3a ,,4€CTO" HOCUTENICTBO, HO 6€3 EMIMPUUEH aHaIU3 B PAMKHUTE

Ha yu3cji€JBaHaTa KOXopTa.

npe}lCTaBCHHHT l'IpOCl)PLI'ICH I€HEH aHa/IM3 UMa CbIIECTBEHA HAYyYHa M IPAKTHYECKa CTOMHOCT,
ThU KaTO MO3BOJISBA O4Y€pTaBaHE Ha nonynaunouno-cneunquﬂu PHCKOBE U Cbh3aBa OCHOBa
3a ONTUMU3HMpPAHE HA HAallMOHAJ/IHU MaHEJU 3a pa3sluMpPEH CKPUHUHI 3a HocuteacTBo.Ocobena
Hay4Ha CTOMHOCT MMa IIPOBEAEHOTO MOJICKYJIHO npoq)mmpaﬂe Ha NaTOr¢HHUTE BapUaHTH,
pasKpuBalo aJi€iHa XETEPOTCHHOCT U pa3lIUpsBall0 ChIUCCTBYBAIUMTE JAaHHU 3a BApDUAHTHUA
CIIEKTDBP. 3Hauum NPaKTU4YCCKH NPUHOC NPEACTaBJIsiBa aHAJIMU3bT HA MNOTCHUMAIHO U peajlHO
PUCKOBHUTE PENPOAYKTHUBHH JBOWKM, KaKTO M OLICHKAaTa HAa HaXOJKH, CBBbpP3aHU C JIMYHUA
371paBCH pUCK Ha HOCUTEIIUTE, KOETO paslivpsBa KIIMHUYHATA TMPUIJIOXKUMOCT HA pa3slIUupEeHUs]

CKpUHUHI' OTBBJA pPENpOAYKTHBHATA MCEIMIUMHA. ﬂ,ucxycuouﬂaTa 4acT C€ OTJiM4aBa CbC
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3a0bJ00YEH CpaBHHUTECJICH aHalIi3 C MEXAYHapOAHH TC€HOMHH IIpOy4YBaHHs, KOPCKTHa
HHTEPpNIpETALMS Ha PE3YJITATUTE U APTYMEHTHPAHO IMO3ULIHUOHUPAHE HA TOJTYy4YCHHUTE JaHHU B
KOHTEKCTa Ha CbBPEMEHHMTC Hay4YHH [O3HAHUA. B cBosta wsnocT pa3aeiabT AEMOHCTpHUpa
BHCOKA METOJOJIOTHYHA KYJITYpa, aHaJATA4YHaA 3pAJIOCT MW 3HaYuMMa Hay4dHO-TIpHJIOXXHA
CTOMHOCT, KaTo y6CIIPlTCﬂHO JOKa3Ba HM3MBJIHCHUETO HA INOCTABCHHUTE LEJIA W INPUHOCA Ha

JUceEpTALMOHHUS TPY/J KbM Pa3BUTUETO Ha NpPeApEnpOaYKTUBHNS FCHETHYCH CKDUHUHT .

H3Boau

PazgensT ,,M3BOaM" € IOrMYHO CTPYKTYpPHpPaH, KOHLENTYaIHO 06001masaml 1 0Tpasssa
B CHHTE3MpaH BHJI OCHOBHMTE HAy4HH pE3yNTaTH OT MPOBEICHOTO JAHUCEPTAIIMOHHO
uscneasane. PopMynMpaHUTEe W3BOAM KOPECIIOHAMPAT NPSKO C MOCTaBCHUTE LieN U 3a/ayM,
KaTo JIEMOHCTPUpAT [OC/IEJOBATETHOCT MEX/Y M3CJIE[I0OBATE/ICKM [W3aiH, IOJIy4eHU
pe3yNTaTH U HATIPaBEHM HAy4HO-TIPUIIOKHH 3aKIIOYeHHs. ABTOpBT ybemuTenHo o6obuasa
KOJIMYECTBEHUTE NMapaMeTpy Ha HOCHTEJNICKMs TOBAap B M3cje/BaHaTa Objirapcka nomyauus,
KaTo MocoyYBa CpeieH Opoil HOCHTEJCTBa OT 3,5 MaTOreHHW BapuaHTa Ha WHAMBH, KOETO
MOTBBPXK/ABA BHUCOKATA CTEMEH HAa CKPUT PELIECHBEH T'€HETHYEH PUCK M CHOTBETCTBA Ha

CBbBPEMEHHHUTE MOIMyJallHOHHO-Ir¢HOMHHU Ha6.ﬂl-OJJ,eHl/l$l.

OcobeHa Hay4Ha CTOMHOCT UMa U3BOABT, CBBp3aH C pasnpeae/I€HUETO Ha 3aCCTHATUTEC
F€HHU MO KJIMHHU4YHA TEXECT, IPU KOMTO ce yCTaHOBsiBa, 4€ HpH6J’IH3HTeHHO ABE€ TPETU OT Haii-
YeCTO 3aCerHaTUTE I'e€HHU IonajgaT B KaTCrOPMUTE YMEPEHO TEXKKH H JICKH 3abonaBaHus. ToBa
HabJiloIeHUE € UHTEPIIPETUPAHO B KOHTEKCTA Ha IOITyJJalMOHHATa IFCHETHUKA YpE€3 MEXaHHU3Ma
Ha OTpHULATEJ/IHUS CEJIEKIIMOHEH HATUCK, orpaHuvvasall pa3npoCcTpaHeHUETO Ha CHJIHO TCXKKHUTE
FeHETUYHU CBbCTOSAHHSI — HMHTEpIIpETalusi, KOATO JEMOHCTpHUpa aHaJIUTH4YHA 3psAJOCT H

331131160‘-16110 pa36upaHe Ha €BOJIIOIIMOHHO-T€HETUYHUTE 3aKOHOMEPHOCTH.

B wusBogure KOpPEKTHO € 0Tpa3€Ha H 3HayUTe/HaTa MOJICKYJIHA XETEPOr€HHOCT Ha
YCTAaHOBCHMTE MMAaTON€HHU BapHaHTH, BKJIFOYUTEJIHO HAJIMYMETO KAKTO HAa KIACHUYECKH TEXKKH,
TaKa U Ha XHHOMOP(I)HH U KOHTEKCT-3aBUCHMHU alieJId, KaTo C€ IoayepTaBa INMO-BHUCOKATa
YyecToTa Ha BapUaHTU C M0-JIEK KJIMHHWYCH e(j)CKT. To3u aHanu3 UMa CbLUECTBEHO 3HAYEHHUE 32
KJMHUYHAaTa HHTEpIpEeTauus Ha pe3yJITaTUTC H 3a MNPaKTHYECKOTO IPHJIOXKCHHE Ha

pa3mupeHUs carrier screening, 0coOEHO B KOHTEKCTA Ha T€HETUYHOTO KOHCYJITHpPAHE H

OlleHKaTa Ha OCTaTb4YHHA PUCK.

Kato cunna CTpaHa cJi€Ba aa C€ OT4ETE, 1€ U3BOJUTE HE C€ OrpaHu4aBaT A0 4YUCTO
onucaTresHo 0000wEeHue, a BKJIKOYBAT U HWHTCpNpETAaUMOHHHU W IPUJIONKHH aCIlCeKTH —

uuemmbnuupaﬂe Ha HOHyHauHOHHO-CHeuHCbH‘-}Hﬂ OCO6CHOCTH, 3HAYCHHUE 3a
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npeaperipoayKTuBHaTa HpO(bPIHaKTHKa U INPUHOC KbM OITHMH3UPAHCTO Ha HALMOHAJIHH
CKPUHHUHIOBH CTPAaTCTHH. Hanuue e scHa Bpb3Ka MEXAYy CEMIHUPHUYHUTE PpE3YJITaTU U
Bb3MOXXHOCTHTE 3a TAXHOTO BHEApPsABAHE B KIMHHAYHATA I[IpPaKTUKa, KOC€TO IpHaaBa

3aBbpPUICHOCT HA HAYYHOTO HU3CJIC/IBAHE.

B cBosTa mganoct pasaci ,,I/ISBOHI/I“ € Hay4HO 060CHOBaH, JIOTHYECKH ITOCIIEA0BATEIICH
M HaIlbJIHO CLOTBETCTBA Ha Mawada u CbABPKAHUETO Ha MNPOBEACHOTO M3CJECABAHE, KaTO
Y6CHHTCHHO [NOTBBPXAaBa IIOCTUIaHETO Ha IOCTABEHUTE 1LE€J1 MW 3aJadd H MoAvepTaBa
3HAaYMMOCTTAa Ha TpyJa 3a pPa3sBUTUCTO Ha MNPECAPCNPOAYKTUBHHUA TI€HETUYEH CKPHUHHUHI H

MeIMLUMHCKATa FT€HETUKA B HALIMOHAIEH KOHTEKCT.
IIpuHocHu

Pazpenst ,HayuHu npuHocu™ e CTpyKTypupaH SICHO M OTpa3siBa B CUHTE3MpaH BM[
OpUTMHAJIHUTE HAY4YHM M HAY4YHO-IIPUJIOXKHM pe3yNTaTHh, IIOCTUIHATH B DPAMKMUTE Ha
AUCEPTaLMOHHUS Tpyd. PopMyIMpaHUTe MPUHOCH KOPECTOHAMPAT MPSKO ¢ MOCTABEHUTE LE
Y 33244 M JEMOHCTPHMpPAT 3aBbPLUCHOCT Ha M3CJEA0BATEICKUS LIMKBII — OT MOIMyJIaLMOHEH
T€HETHYEH aHa/IK3 [0 KIMHUYHA MHTEpIpeTalysl U MpaKkTHYecKa MpuiaoxumocT. Ha mepBo
MSICTO CJI€/IBa [a C€ OTKPOM NMPUHOCHT, CBBP3aH ¢ OMPEENISHETO Ha YeCTOTaTa U npodunia Ha
HOCUTEJICTBO Ha IATOM€HHW BapUaHTH B LIMPOKA ramMa rEHW, acOLMMPaHU C PELECUBHU
MOHOTE€HHM CBCTOSIHHMS, B HEpPHCKOBa OBJrapcka IMOMy/lalus — U3C/eJBaHe C BHCOKa
€NUIEMHUOJIOTHYHA U HALIMOHATHA 3HAYUMOCT, MPEABU] OTPAaHUUYCHUTE HAJTMYHU JIaHHU B Ta3H
obnact. Ilonyyenure pe3ynraTv paslIMpsBAT CHLIECTBYBALIMTE IOIMYJaLlUOHHO-T€HOMHH

NO3HaHMs M Ch3/aBar pepepeHTHa Oa3a 3a ObJCIIM CKPUHUHTOBY MIPOrPaMHu.

ChbluecTBeH HayyeH NMPUHOC MPEACTaBIABA MACHTU(PULMPAHETO U NPOPUIUPAHETO HA
Hall-yeCcTO 3acerHaTUTEe IeHM, KAaKTO M JeTailHaTta MOJIEKyJHa XapaKTepUCTHKa Ha
YCTaHOBEHMTE MAaTOreHHM BapUAHTH, PA3KpUBAIla 3HAUMTENIHA ajnenHa M (PyHKUHOHAIHA
xeTeporeHHocT. To3u aHanu3 MMa He caMO ONMCATeNHa, HO U JAMarHOCTUYHO-ONTUMU3MpaLIA
CTOMHOCT, JOKOJIKOTO T03BOJIsSIBA MPELIM3UpaHe HAa TapreTHUTE MaHEeNH 3a carrier screening ¢
OrJie/] NoIyJIalMOHHO-CIeMPUUHUTE 0cOOeHOCTH. KBM OpHriHamHUTe NPUHOCH Clie/Ba Jla ce
OTHECE M KOJIMYECTBEHATA OLEHKA Ha HOCHMTEJICKUS TOBap, BK/IIOYMTENIHO OINpPEAE/SIHETO Ha
cpeaHus Opoil HOcMTeNncTBa Ha HHAMBHUJ, KOETO HMMa (DyHIAMEHTAJHO 3HA4YeHHe 3a

pa3dupaHeTO Ha aKyMYJIMpaHUs PELECUBEH PUCK B 00LIaTa NOMyJIaLus.

OcofeHo BHCOKa Hay4HO-IIPpUJIOXKHA CTOMHOCT uMa IPpUHOCHT, CBbp3aH C aHa/lu3a Ha
[TIOTEHUUAJIHO PHUCKOBUTE MU pPEAJIHO PUCKOBUTE pPEIPOAYKTHBHU ,l],BOﬁKId, KOUWTO [IPSAKO

ajZpecupa OCHOBHATa LEJl Ha MpPeApenpoAyKTUBHUS CKPUHUHI — IPEBEHLIMS HA TEXKHU
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HaCJIe[ICTBeHH 3a00sBaHus. B TO3u KOHTEKCT ciiejBa [a ce rnogyeprae pa3pabOTBAHETO Ha
KOMITJIEKCEH MOJIENl 3a IE€HETHYHO KOHCYJITHpPaHe MpU pe3yNTaTH OT pas3lMpeH carrier
screening, BKJIFOYHUTEJIHO NpPU HAXOAKH, UMalll OTHOLUCHUE KbM JIMYHMS 3/1paB€H pUCK Ha

HOCHUTEJIMTE — IPUHOC C MIOAYEPTAHO KJIIMHUYHO M OpraHu3allMOHHO 3Ha4Y€HHUE.

Kato chbBKYMHOCT NpeacTaBeHUTe MPUHOCH MOrat jJa 0baaT JeGUHUPaHH KaKTO KaTo
OpUrMHalIHU Hay4yHH (TIOMYJALMOHHU, MOJIEKYHO-T€HETUYHH, €MUAEMHOJIOTMYHH), TaKa H
KaTO HAYYHO-TIPUJIONKHHU (CKPUHHMHIOBH, KOHCY/ITATUBHHU, npodunaktuynu). Te pasmmpssat
CHINECTBYBALMTE 3HAHMS, CH3/aBAaT TPEANOCTABKM 3a BHEJIPSBAHE Ha PpasIIMPEH
MpeApenpoayKTUBEH [EHETHYeH CKPUHMHI B HalMOHaJeH Mawad W MMar MOTEHLMAIHO

3HAYEHUE 32 3[PABHATA MOJUTHKA H FTeHETHYHATA NpodHIaKkTHKa B briirapus.

B sakmouenue, pasaenst ,,Hayunu npuHocu™ e oOocHOBaH, sICHO (opMysiMpaH U
aJeKBaTHO OTpa3siBa peajiHaTa Hay4Ha HOBOCT M NMPAKTHYECKa 3HAYUMOCT Ha JUCEPTALMOHHUSA
TPYA, KaTo yOeJUTEIHO apryMEHTHpa HEroBUS MPHUHOC KbM Pa3BUTHETO Ha MEAMLIMHCKATa

reHeTUKa U MpeJUKTUBHATA PenpoAyKTUBHA MEAMLIMHA.
Bbubauorpapus

O61muaT 6poit Ha IMTHPAHKUTE TUTEPaTypPHU U3TOYHUIIM € 197, KoeTo MoJXKe J1a ce OLIEHH
KaTO Hamb/JHO JOCTaTbYHO M CHOTBETCTBALIO Ha Mamaba M KOMIUIEKCHOCTTa Ha
JMCEPTALIMOHHMSA TPYA.B cTpyKTYpHO OTHOLICHHE OUOIMOrpagusaTa € KOPEKTHO 0opMeHa 1
CHOTBETCTBA HA YTBbPJACHUTE aKaJEMWYHM CTaHAApTH 3a uuTUpaHe. M3Tounuuure ca
pa3HOOOpa3HM MO THI — OPUIMHAIHM HAyYHH CTATUH, CUCTEMATUYHU 0030pH, METAAHAIIM3H,
KOHCEHCYCHH CTaHOBHILA U MOHOTpapUIHU IMyOIMKALMK, KOETO OCUI'YpsiBa MHOTOU3MEPHOCT
Ha aureparypHara 6a3a. [lojoxuTenHa OLEHKa 3acily)KaBa U BKJIOYBAHETO HA KOHCEHCYCHU
JOKYMEHTH, NpopeCHOHaNHN TPernopbkd M raijulaiiny Ha BOJCLIM MEXAYHapOaHH
opranuzauun (Hanp. ACMG, ACOG, ESHG), koeto mpuaaBa HOpMaTHMBHa M KIIMHUYHO-

MpPUIIOKHA TEXECT Ha TEOPETUUHATA PAMKA M JIMCKYCUOHHATA UHTEPIIpeTaLys.
5. IlyGnmkauuu no TeMaTa Ha JHCepPTAlHUATA

PesynratuTe OT U3CieBaHETO ca MyONMKYBaHU B 3 HAyYHH MyO/IMKaUMK ¥ y4acTus B

HayuHu GOPYMH, KOETO CBHCTEIICTBA 3a TAXHATA HAy4YHA CTOWHOCT M ITyOIMYHOCT:

1. 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/jber-2021-0015.

2. Nikolova SE, Kamburova ZB, Vasilev PP, Kovacheva KS, Yordanova IA. Autosomal
recessive type of dystrophic epidermolysis bullosa with a novel variant in the COL7A1
gene. Biomedical Reports, 2024, 21(5):167; DOI: 10.3892/br.2024.1855; PMID:
39301563; PMCID: PMC11411400; 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, 21(1):13; DOI: 10.1186/s13053-023-00257-1; PMID: 37452354; PMCID:
PMC10349469; Web of Science / Scopus.

KanauaareT npeacTass 3 yyacTus OT HayYHH KOH(EPEHIIMU:

1. Nikolova S, Kovacheva K, Kamburova Z. Carrier screening: a pilot study amongst a
Bulgarian population. Jubilee Scientific Conference with International Participation “50
Years of Medical Education and Science in Pleven”, 01-03 November 2024.

2. Nikolova S, Kovacheva K, Kamburova Z, Ivanova M, Stankov 1. Variant c.895 904del
(p-Val301SerfsTer8) in a newborn girl with isolated postaxial polydactyly — a case
report. European Human Genetics Conference 2023, Glasgow, Scotland, UK, 10-13
June 2023.

3. Huxonoea C, KoBauesa K, KamGyposa 3, Msanosa M, Crankos U. Pons Ha reHoMHMTE
U3cie/iBaHus TIpU NpEeHaTalHo ycTaHOBeHa ObOpeyHa mosukucTosa Ha mioga. Tpera

Hay4Ha KoH(pepeHuus , [ 'eHeTnka B KMHUYHATA npakTuka®, xoren bensun, onu, 25—
28 maii 2023.

npe,U,CTaBeHl/lTe Hay4dHHU TPYAOBE IOKPUBAT HAMbJHO TEMATHMKaTa Ha JUCepPTaLMOHHHUSA

TPYA U CbABbPXKAT PE3YJITATU OT MPOBEACHUTE U3CIICIBAHMUS.
6. AsTopedepar

ABTOpe(EpaThT € U3rOTBEH CHIJIACHO YTBbPACHUTE aKaIEMUYHU U3UCKBAHUS 32 CTPYKTYpa U
Chbp)KaHWe. BKIIIOUEHN ca BCHUUKHM 3aJb/DKUTENIHM pa3jely — BbBEICHHME, LIeJl M 3a]auu,
MaTepuaid U METOJHM, PE3yNTaTH, 0O0CHKAaHe, M3BOJAW, HAYYHH NPUHOCH W MyOJIMKALIWH,
NpeACTaBeHU CUHTE3MpaHO W sAcHO. Hanuue e cboTBeTcTBME Mexay aBropedepara u

AUCCPTALlMOHHHA TPY/J MO OTHOLICHHUE Ha 06XBaT, METOA0JIOTUS U HAYYHHU PE3YJITATH.

3akaouenue

IIpencraBeHusT AMCEPTAUMOHEH TPy € MOCBETEH HA aKTyaleH W HAy4YHO 3HAuMM
npobseM B 006/acTTa Ha MEAMUMHCKATa TCHETHKA — pa3LIMPEHUs MpeapenpolyKTHBEH
CKPUHHMHI 32 HOCMTEJICTBO Ha MOHOreHHM 3abonsBanus. Pa3pabGorkara ce oTiiMuaBa ¢ SICHO
¢opmynupana uen, aaeKBaTeH METOLOJOTMYEH MOAXOJ M H3IOJ3BAHE HA CHBPEMEHHH
MOJICKYJIIPHO-TCHETHYHHU TexHojoruu. IlomyueHure pe3ynTaT, CBbp3aHW C OLEHKaTa Ha
HOCUTEJICKUS TOBap, NpO(UIMPAaHETO HAa 3aCErHATUTE I€HU M aHalW3a Ha PEnpoLyKTUBHMS
PMCK, MMAT OPUTMHAJIEH XapaKTep U CHILECTBEHA MOMYJalMOHHA M KIMHHYHA 3HAYMMOCT,

ocobeHo NpEABH/ OTPAHUYCHUTE JaHHHU 3a 61>nrapc1<aTa rnomyJjiagus.

I/IBBO,ELMTC W HAaYYHUTE NPUHOCU Ca JIOTMYHO 000CHOBaHH M Npou3TU4aT IMpAKO OT
NpOBEACHOTO M3CJIEABAHE, KATO JEMOHCTpPHpPAT KaKTO TCOPETHYHA, TaKa U HAYYHO-IIPUJIOXKHA
CTOMHOCT. B’prCKH OTACJIHK METOAO0JIOTMYHW OrpaHU4Y€HUsA, TPYABT INpPEACTaB/sIBa

3aBBbPIICHO U CTOMHOCTHO HAYYHO M3CJIe/IBaHE.
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1. General presentation of the procedure and the PhD student

This review was prepared in accordance with Order No. 1084 of March 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 of materials 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 of medical
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.



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 of a 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 of tables 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

e Literature Review

e Objective and objectives

e Materials and methods

e Results and Discussion

e Conclusions

¢ Contributions

e Publications

e 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 of monogenic diseases; the biological nature of carrier status; the carrier burden in the
population; reproductive risk; screening as a public health tool ( ); the historical development

of carrier 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 of genetic screening.



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 of pathogenic 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:

1. To determine the frequency and average number of carriers of pathogenic variants in genes
associated with recessive monogenic conditions in the studied group of individuals from the
Bulgarian population.

2. To establish the profile of the affected genes in the study cohort.

To investigate the molecular characteristics of the pathogenic variants identified in the most

frequently affected genes.

4. To analyze potentially at-risk couples and identify those with actual reproductive risk.

5. To analyze cases with detected pathogenic variants in genes relevant to the carrier’s
personal health risk.

6. 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 of modern 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 of consanguinity between partners, as well as the absence of personal
or family history of monogenic diseases; therefore, the studied cohort can reasonably be

considered representative of a low-risk population group. The collection of personal and family
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medical histories and the collection of peripheral 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 of carriers 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
1,053 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 SMNI1 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
3



sensitivity in detecting copy-number variations and homologous regions in the SMN1/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
fB-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 of current 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.



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 of moderately 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 of national 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

of preconception 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



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 of medical 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 of the 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.
S. 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:

1. 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.

2. Nikolova SE, Kamburova ZB, Vasilev PP, Kovacheva KS, Yordanova [A. Autosomal
recessive type of dystrophic epidermolysis bullosa with a novel variant in the COL7A1
gene. Biomedical Reports, 2024, 21(5):167; DOI: 10.3892/br.2024.1855; PMID:
39301563; PMCID: PMC11411400; Web of Science (ESCI) / Scopus.

3. 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, 21(1):13; DOI: 10.1186/s13053-023-00257-1; PMID: 37452354; PMCID:
PMC10349469; Web of Science / Scopus.

The candidate presents 3 presentations from scientific conferences:

I. Nikolova S, Kovacheva K, Kamburova Z. Carrier screening: a pilot study amongst a
Bulgarian population. Jubilee Scientific Conference with International Participation “50
Years of Medical Education and Science in Pleven”, November 1-3, 2024.

2. Nikolova S, Kovacheva K, Kamburova Z, Ivanova M, Stankov 1. Variant ¢.895 904del
(p-Val301SerfsTer8) in a newborn girl with isolated postaxial polydactyly — a case

report. European Human Genetics Conference 2023, Glasgow, Scotland, UK, June 10—
13,2023.

3. 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



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.

| 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.
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