14. ABTOPCKA CIIPABKA
HA HAYYHUTE ITPUHOCHU HA TPYIOBETE

Ha 1-p PagocmaBa Brexaposa, 10

O0ma xapakTepuCcTHKA Ha TPy/AOBeTe:
HayxomeTrpuunu nokasaremnu:

e Jlucepraunuonen Tpya (IIpumoxenune 1 B 16.JointNumberedPublications.rar) 3a mpucwxnane
Ha 00pa30oBaTeHA U HAYYHA CTeTIeH ,,JOKTOp

»AHATNTHYEH TIOJIXO0/1 32 pPa3KpHBaHe HA TEHETUYHU HapyIIeHHs IIpH peaku oonectu upes JJTHK
CEeKBEHHpaHEe OT HOBO Nokonenue™, 178 ctp., 55 ¢ur., 25 tabn., u 38 crp. bubnuorpadus u
MIPWIOKEHUS,

Hayuen pwproBomuten: Y. xop. npod. n-p para Tonyera, 10H
Penienzentu: mpod. a-p Panka Tundesa, nmH; ipod. n-p Bepban 'anes, nm, n0H

[Ipunoxenue 1 chabpxa Konue Ha aBTOpedepara Ha TUCEPTALUOHHUS TPYA.

3a KOHKypca ca MpeCTaBeHu 48 peasiHu myOJIuKauu

- 22 B ciucaHus, KOUTO ca pepepupaHu 1 WHAESKCUPAHH B CBETOBHOM3BECTHHU 0a3u IaHHH C
Hay4Ha nH(opMams

- 26 nyOsmkanuu B HepedepupaHu CIIMCaHUs ¢ HAYYHO pelieH3upane (5 B MeXIyHapOIHU
CIHCaHUA)

- 29 yyactusi B MEXIyHapoHU Hay4yHH (OPYMH, U3BBH Te3u 3a npunoousane Ha OHC
“JloxTop”

- 4 yvacTusi B HAIIMOHAHU Hay4yHH (GopyMu (M3BBH Te3u 3a npunodusane Ha OHC “lokrop”

o Xaoumuranuonen Tpya (Iloxasarena B 4)(1-10 B [Ipuiio:kenue 2 B
16.JointNumberedPublications.rar)

Karo xabunurannoHeH TpyA ca npeactaBeru 10 cTatuy myOJUKyBaHH B U3JIAHUS C UMITAKT
(dbakTop, TpeTUpAIIH TPOOJIEMH B 00JIACTTa HA PEAKUTE XPOMO30OMHHU M MOHOT'€HHHU 3a00JIsIBAHUS MTPU
YOBEKa U MOJXONTE 3a JMArHOCTUKA Ha TE3W 3a00JSBaHUS MPE- U TIOCTHATAIHO.
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OO0 nmnakT akTop Ha MyOIMKauuuTe Mo nokasaren B4: 11,719

Hutupanus Ha myOnukanuure: 4 oT myoaukanuuTe ca urupanu 41 nbth, kato 19 ot nuTHpaHusTa ca
npe3 MNOCJIEIHUTE 5 TOAUHMU.
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- 12 nyOnukanuu B MeXIyHapOIHU pedepupaHy B CBETOBHUTE 0a3a JTaHHU CIMCAHUS C IMITAKT
daxrop ([Tpunoxenue 2 (11-22))

- 5 B MeXIyHApOIHU CHHCaHus ¢ HayyHo peueHsupane ([Ipunoxenue 3 (23-27))

- 21 B HaIMOHATHYN MEANIIMHCKH CIMCaHus ¢ HaydHo perensupane (IIpmroxenne 3 (28-48))



- - 29 y4acTusi B MeXXyHApOIHH HAydYHU QOpyMH, H3BBH Te3u 3a mpuaoouBane va OHC “JlokTop”

(ITpumoxenne 4 (1-29))

- 4 yyacTHs B HAIIMOHAJIHU HAy4IHU (O n (u3BBH Te3u 3a npunodbusane Ha OHC “IloxTop”
ya ya yM

(TTpumosxenue 4 (30-33))
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- Penku reHeTH4HHU 00JIeCTH. MEXaHU3MHU Ha Bh3HUKBaHE, BApUAOWIHOCT Ha (DEHOTHITHA
W351Ba, OJIXO/IM 32 TeHETHUYHA JUATHOCTUKA, TOJIXO0/IM 32 CKPUHUHT U MPEBEHIIUS

- Ilpuaarane Ha cbBpeMEeHHH METOJHU 32 TeHeTUYHA JUATHOCTUKA — MUKPOApei, MAaCUBHO
MapaJieIHO CCKBCHUPAHE - B 00CIEIBAHETO HA MAIIMCHTH C MOHOTCHHU 3300 IsIBAaHHS,
XPOMO30MHHU / MUKPOJICICIIMOHHN / MUKPOAYTUTMKAIIMOHHH CHHAPOMH, Mai(hOpMaTUBHU
CUH/IPOMH W MHTEJEKTyaJIeH AepuuuT;

- I'emermdHa mpeauCIIO3UINS KbM IICUXUATPUIHHN 3200 ISIBAaHHS

- T'enetwuHu dakTopw 3a ABITOIETHE

gﬂceQTagnm{eH Tpya

Hucepranmonnuar Tpyd Ha O-p PamocnBa BmkapoBa ,, AHanuThyueH MOIXOJ 3a pa3KpHUBaHE Ha
TeHeTHYHH HapylleHus nmpu peaku 6onectu upe3 JJHK cexBeHmpane oT HOBO MOKOJIEHHE € TIOCBETeH
Ha TeMa, KOSITO BUHATH Il OCTaHE aKTyajlHa — ETHOJIOTHITA Ha PEJKUTE TEHETHYHU OOJIECTH.

Penxure OomecTH, mpmKamm ce Ha neeKTH B €JUHWYHU T€HH MOTaT Ja ObJAT XPOHUYHH,
HWHBAJIMAWU3HPpAIIM W OIpaHuYaBallld HOPOABJDKUTCIHOCTTA Ha KHUBOTA. He3aBucumo oT TsAXHaATa
TEXECT, HIKOW penKu 3a00NsIBaHWS Ca CHBMECTHMH C J00OpO KadyecTBO Ha JKHMBOT, ako OBaaT
JMUArHOCTHIIMPAaHN PaHO W ONTHMATHO TPETHpaHdh. Makap dYe, OTJeTHUTE HO30JOTHYHU EANHHIN Ca
penku (o aedunaunms 3acsrat no-Mayiko ot 200,000 nymu B ChbeUHEHUTE IATA WK M0-MaJIKO OT 1
Ha 2000 oy B EBpoma), cymapHaTa UM 4ecTOTa € 3HauMMa M 3acsraT MIJIMOHH XOpa 110 [EeNns CBAT.
bbp30TO pa3BuTHE HAa TEHOMHMTE TEXHOJOTMM mpe3 mocieanute 15-20 roguHM W pe3yiTaTure,
MOJlydeHH B XOAa Ha TmpoekTta YoBemKM TEeHOM, Ch3lIaJoXa TMPeArocTaBka 3a BHeIpsIBaHE
MOCTIDKEHMUSITA HAa TEHOMWKAaTa B KJIMHMYHATa TpakThka. [losBara Ha MeromuTe 3a MAacHBHO
MapajerHo CeKBeHUpaHe (HOBOTECHEPAIIMOHHO cekBeHupane, NGS) HU MpeaocTaBu B3MOXKHHHOCT 32
€HOBPEMEHHO ,,[TPOYHTaHe" Ha TOJIEMH HAOOPH OT T€HU U JIOPU IIeNM TeHOMH. Ps3k0TO HaMassBaHe
Ha IIeHaTa, ChbUETAHO C YBEJIMYEH JOOMB Ha JaHHM 3a KPaThK MEPHOJ OT BpeMe, IIPEeBbpHA 3ajaua,
KaTO0 CCKBCHHpPAHC I'€HOMa Ha €IWH HWHAWBUA, OT IMPOCKT HM3UCKBAIl MHOTOIOAWIIHHUTE YCHUIIMA Ha
MHOKECTBO J1Ja00paTopuH, B ,,1a0OpATOPEH TECT, KOMTO MOXKE JIa C€ OCHIIECTBH B €IHA Ja00OpaTOpHs
3a 0003puMO KpaTbk mnepuoj. OCHOBHOTO MPEAM3BUKATEIICTBO 10 OTHOIICHHE HA CEKBEHUPAHETO OT
HOBO IIOKOJICHWE HE € camara TEeXHOJOTHs, a HWHTEpIpeTaluiTa Ha JaHHWUTE, MOJNYyYeHH C Ta3u
TEXHOJIOTUA U ITOJI3BAHETO MM B KOHTCKCTAa Ha KOHKPETHO KIIMHUYHO MPHUIIOKCHUEC. HeSaBI/ICI/IMO, qe
NGS uma moTeHImana aa MpoMEHH AUATHOCTUYHATA MMapajurMa B MEIUITMHCKATa T€HETHKA, OCTaBa
HESCHO KOW ManueHTH Ovxa mmanu moiza oT NGS aHamu3 v Ha KakbB €Talm OT KIMHUYHOTO UM
npociensBane. OO0EKT Ha qucepTanuara € JeGUHUpaHe Ha Bb3MOXKHOCTUTE 3a npriiarane Ha NGS Ha
TeHHM TIaHEJM, BKJIOYBAIM TOJSAM Opoil TEeHH, B KJIMHWYHATA TMPAKTUKAa KaTro EJIEMEHT OT
OAUAarHOCTUYHUA TIOAXOA IIpU TMaluCHTUTC / CeMeﬁCTBaTa, 3acerHatTd OT PpPEAKH MOHOI'CHHH
32001 IBaHUA.

Ien: Ta ce u3cimeaBaT Bb3MOKHOCTHTE Ha TApPreTHOTO €K30MHO PECEeKBEHHMpPAHE Ha MaHE W OT TeHH
KaTo aHAJIUTHYEH TOAXOJ 3a YCTAHOBSBAHE HA T'CHETHYHHM HAPYIICHHS TPH TANUCHTH C PEIKU
00JIECTH.

Martepuan u meroau: M3cienBaHusTa ype3 CEKBEHHpAaHE OT HOBO IIOKOJICHHWE Ca W3BBHPIICHU B
naboparopus ,,I'eHomuka*“ Ha CBAJICAP ,,JI-p Manunos* B nepuoga 2013-2015 roguna. B xoxa nHa
MpOyYIBaHETO ca wm3cienBanu ooOmo 58 nmma: 10 3apaBu BB3pacTHH 0€3 CUMITOMH Ha PEAKH
MOHOTCHHHU 3a00JsBaHUS (KOHTPOJIHA Tpyma), 43 MalMeHTH ¢ MOHOTCHHU WU BEPOSTHO MOHOTCHHU
3a00JsIBAHUS. U 5 3[[paBU POJCTBEHHIIM HA IMAIUCHTH C MOHOTEHHM 3abonsBanus. M3non3Banu ca
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MPEeIMMHO MOJIEKYJTHO T€HEeTHYHH METOIW 3a JiabopartopeH aHanm3 — ekcrpakmus Ha [IHK, JTHK
CEKBEHUpPAHE OT HOBO IMoKojeHHe U SNP-kapuorumupane. [Ipn MacCHBHOTO IMapalieTHO CEKBEHHUpaHE
ca TOJI3BaHH TPH pa3lIMuHHU CeKBEeHIMOHHM maHena Ha [llumina - TruSight Cancer Panel, TruSight
Inherited Disease Panel u TruSight One Panel, BxirtouBamu crotBeTHO 94, 552 1 4813 TapreTHu rexu.
OCHOBHHAT KpUTEPHUl 32 BKIIOUBAaHE HA MAIMEHTH B MPOYYBaHETO Oellle HaJIW4yhe Ha WIM CbMHEHHUE
3a 3a00JsiBaHe ¢ MOHOTeHHa eTnojorus. OOeKT Ha WM3CIEBAHETO Ca MALUEHTH C Pa3IUYHU BOJCIIU
KIIMHUYHA CUMITOMH W Ha pa3iIMdHa BB3PACT, Thil KAaTO MCKaXxMe J1a MPOBEPHUM IIPHIOKUMOCTTa Ha
HOBHUTE TEXHOJIOTHHM 332 MAacHUBHO IapajieTHO CEKBEHHUpPaHE IMPH YCIOBUS MAaKCUMAalHO ONM3KH 10
eXeHEeBHATa KIIMHUYHA MPAaKTHKa B T€HETHYHHUTE Jaboparopuu. B m3cienBaHeTo 0sxa BKIIIOUEHH
o0mo 43 manueHTH, YMUTO JMAarHO3W YCIOBHO MOTaT Ja c€ MPHYHUCIAT KbM CIEAHUTE TPYIU
3a00JIIBaHUS: HEBPOJIOTMYHM M HeBpomyckynHu (17), cepaeuno-cbioBu (1), merabomutau (14),
KOCTHO-CTaBHH (2), 6enonpobuu (2), koxuu (3), MHOKecTBeHH Masipopmaruu (4) u apyru (2).

Pesyaratu: Ycnewino oOewie 6v6eden memoovm HA MACUEHO RAPANETHO CEKGEHUpPAHe U cda
ROJIyYeHU U3XOOHU OAHHU 34 TUYA OM OBA2APCKAMa NONYIAUUA HO OMHOUWIEHUe Opos U 6u0a Ha
2eHemuYHUmMe 6apuUAHmMu nNpu ceKeeHupane Ha 2enen nanen om 4813 mapzemuu 2ena (TruSight
One, Illumina). Pe3ynaratuTe OT m3ciieBaHETO ca TMOJE3HU 3a: ONTUMHU3UPAHE yCIOBHATA Ha pabora,
MIPOBEpKa Ha BBH3IPOU3BOAMMOCTTAa HA METO/a (KOJMYECTBO M KAa4eCTBO Ha MOIY4YEHUTE CEKBEHIINH),
ONTUMM3MpPaHE MOAXO0Ja 3a aHanu3 Ha pesynrarure. KoHTposnHaTa M3Bagka € MHOTO Majka, 3a Ja
MOCTY)KH 3a OIpelesiHE Ha aJjelHW/TEHOTHIIHM YECTOTH, HO J[aBa OPUEHTHP 3a Hai-4ecTHTe
noMMMOp(HU ajJeTHU BapUaHTH B HalaTa nonyiauus. bonwuncmeomo zenu, 6xniouenu 6 nanend,
He ca u3ciedeanu 0onpeou moea npu 0vI2apU U ANETHUME/2EHOMURHUME YeCmOmU 00pu Ha
noaumopghuu eapuanmu ¢ max 04Axa Heu3GeCHMHU — NOJIYUEHA € HO6a UH(popmayus 3a OvizapcKa
nonynayusa. VI3cneaBaHeTo mokasa, 4€ BCeKu HocH cpenHo 3,98% penku Bapuantu. Cpenno 0,98% ot
ycTaHOBeHUTEe BapuaHTH He ca aHotupanu B dbSNP (http://www.ncbi.nlm.nih.gov/SNP/) u BepositHO
4acT oT TAX ca HoBH. IIpu eécexu cpeono 0,05% om omkpumume eapuanmu ca AHOMUPAHU KAMO

U36eCHU NAMOIOZUMHU, ACOYUUPAHU C MOHOZEHHU 3A00AA6AHUA U NPEOPA3NOI0NCEHUS, A OPY2U
0,05% - ¢ gapmaxocenemuunu degpexmu. B xona Ha POBEACHOTO U3CIIC/BAHE Oeuie Cb30a0eHa
coocmeena o6aza oannu c¢ anomayusa Ha 13507 peoxu eapuanmu (c rmobaidHa TOMyJIAIlIOHHA
gecrota <1%), BKIIOYBAama XPOMO3OMHA  IO3WIUS, peepeHTHa  MOCIeN0BATEIHOCT,
MOCJICZIOBATEIHOCT HA BapHaHTa, THUII HA BapUaHTa, KIACU(UKAIUA U JOMBJIIHUTEIHA HHDOpMAIIUs 3a
CHOTBETHUSI TeH, TPAHCKPHIIT, MPOTCHH U aCOLMUPAHO 3a00JisBaHe. 8 om Kiacuguuupanume Kamo
RAMOI0ZUYMHU APUAHMU NPU RAWUEHMUME He CAd CbOOWABARU JONPedu Mo6a 6 MeOUUUHCKAma
aumepamypa u ¢ cneyuanusupanume oazu oannu. I1o IMTEepaTypHU JaHHUA TUATHOCTHYHUSAT JTOOUB
MpH TIpWJIaraHe Ha €K30MHO CEKBEHHMpaHE 3a W3CJICBaHE Ha MAIMEHTH C HEW3BECTHA JTUArHO3a €
Mexay 25 u 50% (Yang Y et al, 2013; Need AC et al. 2012). Ilpu nawemo npoyueane ycmanosuxme
€0HO3HAYUHA 2eHeMUYHa HPUYUHA, ACOUUUPAHA C 600euiume KAUHUYHU nposasu npu 48% om
ecuuku u3cneoeanu nayueumu (21 om 43 uzcnedeanu), Kamo mosu 0a1 e NO-MAABLK Cpeo
nayuenmume c ,Heuzsecmua“ ouaznoza — 38% (10 om 26 uscneosannu). Hawmemo npoyueamne
HOKa3a OuazHocmuueHr 000ue cxoden c OaHHUme é 1umepamypama.

INPUHOCH:
IIpuHOCH ¢ HAYYHO-TEOPETHYECH XapaKTep

1. HanmpaBu ce 3aabp1004YeH M aHAINTHYCH MpETJie] Ha TosM Opod JIMTepaTypHH W3TOYHHUIIU
OTHOCHO Pa3JIMYHU MOHOT€HHHU PEAKH 3200 sIBaHUSA

2. NGS aHanu3bT HAa NAUKUEHTUTE C KIMHUYHU CUMITOMH Ha PEOKH TCHETUYHU 3a00JISBaHMUS
[I0Ka3a, 4e MPUIOKEHUETO Ha HOBUTE TEXHOJIOTMM MMa KalaluTeTa Aa MoJ00pH ChILIECTBEHO


http://www.ncbi.nlm.nih.gov/SNP/

TCHEeTHYHATa JMArHOCTHKA Ha OOJIECTHTE, KOMTO C€ XapaKTepH3Wpar ¢ ajellHa M JIOKyCHa
XETEPOreHHOCT.

3. Ilpu wm3cnenBaHuTe MAIMEHTH TO3W aHAIW3 Pa3Kpyd HOBU I'€HHH MYTAIllUM C MATOJIOTHYCH
eheKT U ChIBTCTBAIIM HEOYaKBAaHH AOHOPMHHU HAaXOIKH, CBbP3aHU ChC CTPAHUYHUA KIMHUYHH
npobaeMu.

4. TlomoOHO Ha aHANM3a HA JJAHHUTE OT MUKPOYHUIIOB aHAIM3, IPU aHau3a Ha qaHHuTe oT NGS e
yAadyHO TpWIAraHeTo Ha TNojaxoaa ,,00paTHO (eHoTHmU3WpaHe — WAeHTH()HUIHpaHEe Ha
MaTOJIOTUYHY TEHHU BAapUAHTU M TOCIEABAINO CpPaBHJIBAaHE HA (PCHOTHIA HA MAIUCHTA, C
OYaKBaHMUS IIPH HOCUTEJICTBO Ha KOHKPETHHUS IIATOJIOIMYCH BapUAHT.

IIpuHOCH ¢ HAYYHO-TIPHIIOKEH XapaKTep

1. TpennoxeH e anropuTbM 3a npuiaraie Ha NGS npu naiueHTH ¢ peIKu MOHOT'CHHHU 00JIeCTH

2. Tlpum yeTnpuMma MaUEHTH C KAaTErOPHYHA MATOJOTMYHA HAXOAKA W TEHOTHII, MPEAIoaral
(eHoTuiHa W3ABa Ha 3a00NsIBaHE, T€HETHYHATa AWAarHO3a C€ paszianudaBa OT paboTHATa
KIMHUYHA, KOETO NOKa3Ba noTeHnuana Ha NGS TexHonorusra 1a Hi OTBee J0 alTepHAaTHBHA
TeHeTHYHa JIMarHo3a.

3. Paborata HM WMalle MpSK MOJOKHUTEIEH e(eKT W naje BB3MOXKHOCT B TET CeMeicTBa ¢
PHUCKOBU OpeMEHHOCTH Jia ObJie OChIIECTBEHA MTPeHAaTaIHa JUarHOCTHKA Ha PEIKH MOHOT'CHHHU
OosecTH.

IIpuHOCH ¢ MOTBBLPAUTE/IEH XapaKTep

1. Hamero npoy4BaHe oKa3a JUArHOCTUYCH JOOUB CXOJICH C JAaHHHUTE B IUTEpATyparta.

2. NGS aHanmu3sT HA NaHEIW, BKIIOYBAIIM MHOXKECTBO TI'€HH HMa CBOETO MSCTO KaTo
JMATHOCTUYCH METOJ| 3a W3CJIC/IBaHE HA MAIMEHTUTE C PEIKM MOHOTCHHU 3a00JIIBaHUsSA, HO
Bce oImie cekBeHupanero mo CaHrep € ,,37aT€H CTaHAAPT® W KIWMHAYHOTO MPUIIOKCHHE
M3HCKBa Bepu(UITUpaHe Ha yCTAHOBEHUTE BAPHAHTH.

IIpunocu Ha myOnukanuurte Ha 1-p PagociaaBa BwikapoBa

e [lokazaten 4 XaOwinTaunoHeH TPyA - HAyYHH ITyONMKalUK B U3JaHUs, KOUTO ca pedepupanu
1 UHJEKCUPaH{ B CBETOBHOM3BECTHH 0a3M JaHHU C Hay4yHa MH(OpMaIus

XaOWIUTAIIMOHHKS TPYJ € Bb3 OCHOBa Ha 10 myOJMKAamWK B CHHMCAHHS, KOUTO ca pedepupaHd u
WHJCKCUPAHU B cBeTOBHOM3BecTHHU 0a3u maHHm (Web of Science u Scopus).

Crarum ot 1-3 u 10 ca mocBeTeHH Ha pelKW MOHOTEHHM 3a00JisiBaHMs: MH(AHTHIHA eMUIeTHYHA
enmedanonarus tan 13, xuneprpoduyna kaparoOMHONAaTHs, S-anda peaykrazeH aeGuiuT (eHa OT
peakute Qopmu Ha roHamHa aucrenesuws) u PMM2-CDG. OOmoto mpu Te3um 3a0oisBaHUS €
3HAYUTETHOTO HapyIIEHHE Ha Ka4YECTBOTO Ha JKUBOT, KOETO NMPUYMHABAT, TPYAHOCTHTE 3a JOCTUTaHE
JI0 AWarHO3a W OrpaHUYEHUTE BB3MOXKHOCTH 3a Tepanui. lI[puHOChT MH B Ta3u 00JacT € OCHOBHO IO
OTHOILIEHUE CKbCABAHE Ha IBTA Ha MalMEHTa OT IMOsBaTa Ha CUMITOMHUTE A0 H3ACHSABaHE Ha
noJyIexKantus reHetndeH gedekr. Tpu oT Te3n myOIMKayK ce SBSIBaT MPOJBIDKCHUE Ha JIOKTOpPCKATa
MU Te3a, CBbp3aHa ¢ pujiaraHe Ha aBaHTapHHU TEXHOJIOTUH KaTO MAaCUBHOTO Mapasie;THO CeKBEHUpPaHE
3a [eNUTe Ha KIMHUYHata npaktuka. Ctatuu 4-7 wmocTpupaT paboTaTta MU B 00JacTTa Ha PEAKHUTE
XPOMO30OMHH OOJIECTH - OTHOBO OCHOBHO INPH H3SICHSBAaHE Ha C€THOJIOTHATA M ThPCEHE Ha (DEHOTHII-
reHotun kopenauuu. [lyonukanuure 8 u 9 ca cBbp3aHu ¢ APYT acHEeKT Ha paboTaTa MU Ipe3 TOIUHUTE
— TprkaTa 3a MailikaTa W HEepOJIEHOTO W JIeTe mpe3 OpeMeHHocTTa. M nBere myOnmuKaluu ca TICHO
CBBp3aHH C JeitHocTTa Ha Hamumonannara reHetwuHa jmaboparopusi U BbB Bpb3ka ¢ Hanmonamaure



MporpaMu 3a NpOoQHIAKTHKA Ha HACIEICTBEHUTE OOJIECTH, IPEAPA3NOI0KEHUS U BPOJACHN aHOMAIHU
n HaronanmHa nporpama 3a penku 6ojectd. B Mosita kaprepa ©MaM IACTHETO Ja ChbM YacT OT TO3H
CKHUIT U Jla y4acTBaM NpU aJalTHPAHETO HA METOJUTE 3a ACTCKIMS Ha (PeTaTHH aHCYIUIOMIUU 4pe3
JIHK dparmenren amammz Ha mnomuMopduan STR - Mapkepu. PasnooOpa3Hata eTHOIIOTHS,
BapHaOMIIHOCTTa HAa KJIIMHUYHHUTE MPOSBU M HUCKATA MOMYJIAlIMOHHA Y€CTOTA HA WHIUBUIYATHUTE
HO30JIOTUYHHU €MHUII, PUYUCISIBAHA KbM PEIKUTE OOJIECTH, TH ITPaBHU TPYACH O0CKT 3a U3CJIC/IBaHE.
B chmioTo BpeMe, pasKpUBAHETO Ha €THOJIOTHITA TIPU MOHOTECHHHUTE PEJIKU 3a00JsBaHHMS, 1aBa [IaHC
Ha OOJIHUTE 32 aJICKBaTHO IUIAHUPAHE Ha JICUCHUETO (AKO TaKOBa € Bh3MOXKHO) M HA CeMelCcTBaTa UM
3a TUIAaHMPaHE Ha PEMPONYKIHUATA M W30sIrBaHEe Pa)KIaHETO Ha Jella C MHBAIWIU3UPAIIY HEJICYHMHU
3a00JIBaHusI.

1.Atanasoska, M., Vazharova, R., Ivanov, I., Balabanski, L., Andonova, S., Ivanov, S., Pacheva, 1.,
Malinov, M., Toncheva, D. SCN8A p.Arg1872GIn mutation in early infantile epileptic
encephalopathy type 13: Review and case report, (2018) Biotechnology and Biotechnological
Equipment, 32 (6), pp. 1345-1351. Cited 1 time. DOI: 10.1080/13102818.2018.1532815 ISSN:
13102818

ABSTRACT: Early infantile epileptic encephalopathy (EIEE) is a disorder with variable genetic
heterogeneity. Symptoms are mostly presented with generalised epileptic seizures with an infantile
onset and progressive neurodevelopmental delay. Early infantile epileptic encephalopathy13 is caused
by mutations in the SCN8A gene, which encodes the neuronal voltage-gated sodium channel o subunit
(Nav1.6) and plays a major role in neuronal excitability. Describing the wide clinical variability of
previously reported cases of patients carrying the same mutation, we demonstrate the complexity of
the disease and the necessity of correctly correlating the phenotype with the genotype. Here, we
present a minireview and a case report of EIEE13 involving the rare p.Arg1872GIn mutation in the
SCNB8A gene. We used targeted next-generation sequencing to examine a six-year-old girl with
complex partial seizures from the left temporal lobe since 4 months of age. The condition was difficult
to control with medication and the seizures evolved to generalised tonic-clonic seizures after the age
of 3 years. Neurodevelopment in the child became severely delayed although seizures were as rare as
1 in every 5-10 months. A heterozygous missense mutation in the SCNSA gene
(NM_014191.3:¢.5616G > A, NP_055006.1:p.Arg1872GIn) was found. The variant was validated by
Sanger sequencing. We suggest that this SCN8A mutation has a primary neurodegenerative effect
leading to brain atrophy and intellectual disability (with or without autism) that is partially
independent of its epileptogenic effect. Our results demonstrate that the application of large panels
with clinically-associated genes is essential for identifying rare mutations in individuals with
disorders of unknown etiology. © 2018, © 2018 The Author(s). Published by Informa UK Limited,
trading as Taylor & Francis Group.

MpuHocu:

- PaskpwuT e reHeTMueH aedeKT NpU NALMEHT C KOMNAeKceH GPeHOTMM, KaTo TOBa e MbPBUAT B
bbvarapua naymeHT ¢ myTaumsa B reHa SCN8A

- B®b3 ocHoBa Ha cneunouyHUTE GEHOTUNHN OCOHBEHOCTM NPU HALLKUA NALMEHT, Npeanonarame,
ye mytaumaTa SCNSA NM_014191.3:¢.5616G > A, NP_055006.1:p.Arg1872GIn oKkasBa
HeBpoaereHepaTMBeH edeKT, HE3aBUCUM OT eNUNENTOrEHHUSA;



2.Josifovska S, Vazharova R, Balabanski L, Malinov M, Kaneva A, Panov S, Hadjidekova S, Toncheva
D. Double heterozygosity of novel variants found in patients with phenotype of cardiovascular
disorders. Biotechnology and Biotechnological Equipment 2018; 32(3): 679-685.
doi.org/10.1080/13102818.2018.1433064 https://doi.orq/10.1080/13102818.2018.1433064 Ref
ScoPuUs [Q3] [IF 1,174]

ABSTRACT

Cardiovascular diseases (CVD) comprise a broad range of disorders of the heart and blood vessels. In
this study, we used next-generation sequencing with a panel that includes 174 genes connected to
CVD in order to investigate the possible genetic causes that underline some clinical phenotypes and
their severity. Two patients were found with double heterozygosity, each carrying one new variant.
One patient with supravalvular aortic stenosis has novel ELN: ¢.890-1G>A and a known variant
SCN5A: p.Gly9val in a heterozygous state, whereas another patient with hypertrophic
cardiomyopathy has a heterozygous novel CACNALC: p.Arg514Gly and a known SCNB5A:
p.Arg800His variant. This method proved to be useful in determining the mutation status in
correlation with the severity of the clinical phenotype and can further clarify cases where the clinical
status could not be explained only by single gene mutation detected by standard methods.

MpuHocu:

- PaskpwTU ca HOBM FreHHWN BapuaHTU NPUM NaLMEHTU C KOMMIEKCEH KapaMoBacKynapeH
deHoTMN

- TNoTBbpAeHa e xMNoTe3aTa, Ye Npu HAKOM peaKn 3a601ABaHMA MyTaLMOHHUAT TOBAP BAUAE
Ha TeecTTa Ha peHoTMNa U Taknea 3a601ABaHNA Ca NO-CKOPO AMUMEeHHW, @ HE ,,MOHOTeHHN"
(— B Hall-byKBaHUA CMUCBHA Ha onpeaeeHneTo)

3.Silvia Andonova, Ralitsa Robeva, Radoslava Vazharova, Susanne Ledig, Liliana Grozdanova,
Elisaveta Stefanova, Irena Bradinova, Tihomir Todorov, George Hadjidekov, Milko Sirakov, Peter
Wieacker, Philip Kumanov, Alexey Savov New Territory for an Old Disease: 5-Alpha-Reductase Type
2 Deficiency in Bulgaria, Sexual Development, 2017, Volume: 11 Issue: 1 Pages: 21-28,
ISSN:16615433, DOI: 10.1159/000454974 Ref SCOPUS [Q2][SJR 1,114] WoS [Q2][IF 2.232]

Abstract

Disorders/differences of sexual development (DSD) are a group of conditions, some of which can be
clinically indistinguishable mainly due to their phenotypic variability. Defining the molecular basis of
their wide spectrum is still in progress. The diagnosis of 5-alpha-reductase type 2 (5a-reductase-2)
deficiency is difficult especially in newborns and pre-pubertal individuals, and as a result its
frequency might be underestimated. In the present study, we describe the clinical characteristics and
molecular defects in 3 nonrelated 5a-reductase-2 deficiency patients of Bulgarian descent. Sequencing
analysis revealed the mutations p.Y188CfsX9 and p.G196S, and MLPA analysis showed a deletion of
exon 1 in the SRD5A2 gene. The observed genetic substitutions were not detected in 76 additionally
screened unrelated controls, but a heterozygous healthy carrier of the p.R171S mutation was found.
This is the first study on the molecular basis of 5a-reductase-2 deficiency in Bulgaria. It suggests that
the carrier frequency of mutations in the SRD5A2 gene might be noteworthy worldwide. There is no
correlation between cultural aspects, location, and/or population size and the number of different


https://doi.org/10.1080/13102818.2018.1433064

mutations in SRD5A2 detected, and more efforts should be made to determine the prevalence of this
condition in different geographic areas. Our study supports the importance of genetic testing in 46,XY
DSD patients, especially in countries or regions where So-reductase-2 deficiency has not been
reported so far.

MpuHocu:

- OnucaHu ca NbpBUTE BGBATAPCKU NALMEHTU C TOBA PAAKO 3abonsBaHe

- OnpeaeneHu ca 4ecToT Ha peaku u noanmopdHun anenn B reHa SRD5A2 B 6barapcKa
nonynaumsa, Kato ca NoA3BaHM AaHHU OT MACUBHO NapasesiHO CEKBEHUPAHE

- PabotaTta AeMOHCTPUPA NoA3aTa OT MyATUAUCLMMIIMHAPHA FPUXKA 3@ MALUMEHTUTE C PeaKn
6onectu

10.M. Stancheva, I. Kremenski, M. Apostolova, J. Jaeken, E. van Schaftingen, G. Matthijs, N. lvanova,
V. Bojinova, B. Radeva, P. Perenovska, K. Vladimirova, R. Vajarova, D. Todorova. A clinical case with

PMM?2-CDG and dandy-walker malformation Acta Medica Bulgarica, 37, 2010, N 2, ISSN 0324-1750,
c. 80-84, 3 fig. Sum. Engl. 15 ref. [Q4][SJR 0,12]

Abstract

The authors report a 6-year-old boy with PMM2-CDG who presented with mild mental retardation,
microcephaly, facial dysmorphysm, concomitant convergent strabismus, pseudobulbar, cerebellar and
epileptic syndrome, inverted nipples, inguinal hernia, cryptorchidism, pectus carinatum. The MRI in
the early childhood period showed Dandy-Walker malformation. The diagnosis was revealed with IEF
of serum transferrin and confirmed with capillary zone electrophoresis. In cultured skin fibroblasts,
the patient exhibited deficient phosphomannomutase (0.9 mU/mg protein). The sequence analysis
showed compound heterozygosity for the common R141H/V231M mutations.

MpuHocK

- ONncaH e pAabK cnyqaﬁ Ha cbyeTaBaHe Ha meTabonnTHO 3abonaBaHe CbC CTPYKTYpPEH Ae(bEKT Ha
LI,HC N Ca KOMEHTUPAHU Bb3MOXHUTE BPb3KU MeXAYy ABeTe CbCTOAHUA

4.Dimova I, Vazharova R, Nikolova D, Tincheva R, Nesheva D, Uzunova Y, Toncheva D Whole
Genome Analysis By Array-Based Comparative Genomic Hybridization In Patients With Congenital
Malformations Balkan Journal of Medical Genetics Vol 11/1: 33-40, Published online: 12 Nov 2008
ISSN: 2199-5761 DOI: 10.2478/V10034-008-0015-2, https://doi.org/10.2478/v10034-008-0015-z Ref
SCOPUS [Q4][IF 0,107]

Abstract

Congenital malformations present at delivery of an infant are due to genetic or non genetic factors
and occur in 15-20% of stillborn children. Most can be diagnosed prenatally by ultrasound
examination, but some can only be diagnosed after birth. Seven to 10% of infants with abnormal
phenotype have numerical or structural chromosomal abnormalities that require identification for
accurate diagnosis and genetic counseling. Molecular-cytogenetic and array-based techniques have
enabled screening at higher resolution for congenital anomalies that result from genomic imbalances.
We have examined four children with congenital anomalies, with or without mental retardation, of
unclear etiology. In one child, we detected a deletion (about 28 Mb) of the region 18921.1-18¢23, in
mosaic form. This abnormality was missed in a routine cytogenetic examination. We detected different
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polymorphic copy number variations (CNVSs) in the other children. We conclude that array-based
comparative genomic hybridization (CGH) is a powerful diagnostic tool for the detection of low level
mosaicism.

5.Kadiyska, T., Todorov, T., Bichev, S., Vazharova, R., Nossikoff, A., Savov, A. and Mitev, V. APC
promoter 1B deletion in familial polyposis—implications for mutation-negative families. Clin Genet,
2014, 85: 452-457. ISSN:1399-0004 https://doi.org/10.1111/cge.12210 Ref SCOPUS [Q1] [IF 4.185]

Abstract

Over 1500 adenomatous polyposis coli (APC) gene mutations have already been identified as
causative of familial adenomatous polyposis (FAP). However, routine genetic testing fails to detect
mutations in about 10% of classic FAP cases. Recently, it has been shown that a proportion of
mutation-negative FAP cases bear molecular changes in deep intronic and regulatory sequences. In
this study, we used direct sequencing, followed by multiplex ligation-dependent probe amplification
(MLPA) of genomic DNA from family members, affected by classic FAP. We first reported the family
as mutation negative. With the launch of a new version of MLPA kit, we retested the family and a
novel full deletion of promoter 1B was detected. The exact breakpoints of the deletion were determined
by array comparative genomic hybridization (CGH) and long range polymerase chain reaction
(PCR), followed by direct sequencing. The total APC expression levels were investigated by
quantitative polymerase chain reaction (qPCR) assay and allele-specific expression (ASE) analysis.
The APC gene expression was highly reduced, which indicates causative relationship. We suggest that
there is a significant possibility that APC promoter 1B mutations could be found in mutation-negative
FAP patients. In the light of our findings it seems reasonable to consider targeted genetic re-analysis
of APC promoter 1B region in a larger cohort of unsolved cases.

6.lvanov H, Stoyanova V, Ivanov |, Linev A, Vazharova R, Ivanov S, Balabanski L, Toncheva D. Rare
case of a heterozygous microdeletion 9q21.11-q21.2: Clinical and genetic charactersitics. Balkan J
Med Genet 2018, 21(2); 59-62. doi: 10.2478/bjmg-2018-0021 Ref SCOPUS [Q4] [IF 0.712]

Abstract

Intellectual disability is affecting 3.0-4.0% of the general population. Copy number variants (CNVSs)
are a significant cause leading to neurodevelopmental disorders such as intellectual disability,
epilepsy, autism spectrum disorders and developmental delay. The use of single nucleotide
polymorphism (SNP)-array and array comparative genomic hybridization (aCGH) as diagnostic tools
has led to the recognition of new microdeletion/microduplication syndromes associated with
neurodevelopmental disorders. It is also useful for further characterization of marker chromosomes.
Here, we report a girl with mild intellectual disability and mild facial dysmorphisms. Cytogenetic
analysis showed a marker chromosome in some percent of the cells and was followed by SNP-array
karyotyping that detected, in addition, a 9655 Mb de novo interstitial deletion at 9921.1-9g21.2.

MpuHocu:

- W TpuTe cTaTMM onNucBaT pesku GopmMU Ha reHETUYHN AedeKTn, KOUTo ca NpobiemMHM 3a
ANArHOCTMLMPaHE U KAMHUYHA MHTEpPNpeTauma: Mo3amyHM GOpMM Ha XPOMO3OMHU U
MWKPOCTPYKTYPHU AeNeLun; MUKPOAeeLms Ha reHeH NpomMoTop;
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- [1eMOHCTpUpaH e cayyan, B KOUTO CTPYKTYpPEH Xpomo3omeH aedeKT ce nposassasa GeHOTUNHO
KaTo MOHOreHHo 3abonsBaHe, nopaau edeKT Bbpxy reHHaTa ekcnpecus — (aeneuns APC
promoter 1B)

7.Vazharova R, Stoyanova V, Ghenev E, Toncheva D. Familial complex translocation involving
chromosomes 1, 4, 9 and 20. Balkan Journal of Medical Genetics 2002; Vol 5(1&2): 41-46 ISSN:
13110160 http://www.bjmg.edu.mk/index.asp?broj=23 Ref SCImago [Q4][SJR 0,112]

Abstract

Carriers of balanced complex chromosome translocations (BCT) are observed very rarely among
humans. The majority of such cases occurs de novo and associate with congenital abnormalities,
mental retardation and reproductive problems. We report a case of a 4-way apparently balanced
reciprocal translocation involving chromosomes 1, 4, 9 and 20 identified during prenatal diagnosis.
The karyotype of cultured amniocites was determined as 46,XY,t(1;4;20;9)(q32;p13;p11.2;p13). Later
the same chromosome rearrangement was detected in the mother of the fetus. So far only a small
number of cases with segregation of complex chromosome rearrangement in a balanced form trough
two or more generations have been reported. To our knowledge this is the second report of familial
balanced 4-way translocation ascertained during prenatal diagnosis.

MNpuHocu:

- OnuncaHo e eKCTpeMHO pAgKo XPOMO3OMHO npeHapexXgaHe U Ca KOMEHTUPaHU
npean3sBuKaTesiIcCTBaTta CBbpP3aHU C I'IOLI,O6HVI HaxXOo4KW Npu npeHaTasiHa ANarHoCTUKa

8.Andonova S, Vazharova R, Dimitrova V, Mazneikova V, Toncheva D, Kremensky . Introduction of
the QF-PCR analysis for the purposes of prenatal diagnosis in Bulgaria--estimation of applicability
of 6 STR markers on chromosomes 21 and 18. Prenat Diagn 10 March 2004; 24(3): 202-208. doi:
10.1002/pd.820 https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/pd.820 Ref SCOPUS
[Q3][IF 1,903]

Abstract

Objective: The aim of our study was to estimate the observed heterozygosity and informativeness of 6
STR markers on chromosomes 18 and 21 in the Bulgarian population. We have evaluated the
applicability of these markers used from other investigators for QF-PCR prenatal diagnosis of the
most common autosomal aneuploidies in Bulgaria.

Methods: DNA samples (n = 486) were extracted from different fetal tissues (amniotic fluid cells,
chorionic villus samples, and fetal tissue after abortions). PCR amplifications of 4 STR markers
located on chromosome 21 (D21S11, D21S1411, D21S1270, and D21S1440) and 2 on chromosome 18
(D18S535 and D18S51) were performed. They were analysed on an automated sequencer, and the
allele dosage ratios were calculated.

Results: The results indicate the selected markers as highly informative for our population and
suitable for QF-PCR prenatal diagnosis in Bulgaria. All samples with trisomy 21 (n = 8), trisomy 18
(n = 4) and triploidy (n = 1) were correctly detected by our analysis. Thus, no false-negative results
were observed.

11



Conclusion: QF-PCR analysis could be an applicable alternative in prenatal and postnatal diagnosis
in cases with a strong suspicion for particular autosomal aneuploidies (including chromosomes 21,
18, and 13) in small countries with limited resources like Bulgaria.

9.Veneta Stoykova, Radoslava Vazharova , Evgeni Grigorov , Ilvo Kremensky , Dimiter Markov,
Stoimen Ivanov PAPP-A levels and the risk of preeclampsia Comptes rendus de I’Acad ’emie bulgare
des Sciences Vol 71, No11, pp.1557-1565, DOI:10.7546/CRABS.2018.11.16
http://www.proceedings.bas.bg/DOI/doi2018_b_16.html Ref SCOPUS [Q2][IF 0,205]

ABSTRACT

In Bulgaria the first trimester Down syndrome screening was first performed in 2006. For a three
years period over 13000 pregnancies have been screened. The aim of the study is to evaluate the role
of low PAPP-A levels in prediction of PE and early PE alone, or together with some risk factors. Four
hundred and twenty singleton pregnancies that underwent first trimester Down syndrome screening
between January 2008 and December 2010 had been analyzed. Fifty patients (11.9%) developed PE,
of which 17 required delivery before 34th gw. The control group consists of 279 women who delivered
term healthy babies. The borderline for evaluation of the risk of PE is set on 0.4 MoM. Twenty out of
50 (40%) patients with PE, 11 out of 17 (64.7%) patients with early onset PE and 87 out of 279
(31.2%) controls had PAPP-A levels below this border. These levels were associated with 1.5 RR for
PE development. Low first trimester PAPP-A levels alone were associated with a poor prognostic
value for development of PE. Together with the maternal age and especially with uterine arteries
Doppler a significant prognostic value improvement was found. This combination provides a good
possibility for evaluation of the patients at risk for such pregnancy complication.

MpuHocu:

- W pBeTte nybavKauMuM ca TACHO CBbpP3aHM C AeMHOCTTa Ha HauMoHanHaTa reHeTuMyHa
nabopatopua M BbB Bpb3Ka C HauumoHanHWTe nporpamu 33 nNpodUNaKTMKA Ha
HacneacTBeHUTe 60/1eCTU, NPenpasnoONKeHUA U BPOAEHW aHoManuu M HaumoHanHa
nporpama 3a peaku 601ecTM M AeMOHCTpPUpaT CTPEMEXKa Ha aBTopuTe Aa aanTupat
noaxoauTe 3a npeHaTaneH CKPUHWHE M AMArHOCTMKA Ha XPOMO3OMHM aHeymniouamnm Kbm
YCNOBMATA Ha HaAWeTO 34paBeonasBaHe M Aa M NPWAOXKaT No Han-4obpua HauuH B
KAMHWYHATa NPaKTUKa

o [ly6muxammu n noknanu (I'pyma mokazatenu ') (Ilpunoxenue 2, 3 u 4 Ha
16.JointNumberedPublications.rar)

Hpe3 TOAWMHUTC TEMATHUKATa Ha HY6J'II/IKaLII/II/ITe € B IB€ OCHOBHH HACOKH:

- KJIMHUYHO ¥ TEHETHYHO XapaKTepH3UPaHe Ha PEJKH MOHOTEHHH / XPOMO30MHH 3200 BaHUS
1 ToiuMan(hopMaTUBHU CHHIIPOMHU

- pasKkpHBaHE Ha acolranuy (HEHOTHUIT —TEHOTHIT IPH KOMIUIEKCHY (DEHOTHITH, KaTo
TICUXUATPUYHU 3a00JIIBaHNs, ChPAEYHO-CHIOBH 3a00IIIBaHNsI, HEBPOMYCKYJIHU 3200 IsIBaHMUS,
IBJITOJIETHE
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NPUHOCH:
- Pa3KpUTH HOBH BapUaHTH, aCOIIMUPAHU ¢ MOHOT'CHHH 3a00JIsIBaHHS

- 14 excTpeMHO pelKu TeHHU BapHuaHTH ¢ PEHOTHITHA 3HAYUMOCT (ITATOTeHHHU, BEPOSATHO NaTOTCHHH,
VUS) ca neno3upanu B 6a3ata nanuu ClinVar (moxyment ¢ ume ClinVar - Submission Portal —
NCBI.pdf, 8 15.Artefact.rar)

- IpUJIaraHe B MPaKTHKATa U MOMYJISPU3UPAHE HA aBaHTapIHU METO/M 32 TCHETUYCH aHaIH3 —
SNParray, arrayCGH, MacuBHO mapaJielHO CEKBCHHpPAHE Ha CK30M

12.Toncheva D, Mihailova-Hristova M, Vazharova R, Staneva R, Karachanak S, Dimitrov P,
Simeonov V, Ivanov S, Balabanski L, Serbezov D, Malinov M, Stefanovic V, Cukuranovi¢ R,
Polenakovic M, Jankovic-Velickovic L, Djordjevic V, Jevtovic-Stoimenov T, Plaseska-Karanfilska D,
Galabov A, Djonov V, Dimova I. NGS nominated CELAL, HSPG2, and KCNKS as candidate genes
for predisposition to Balkan endemic nephropathy. BioMed Research International. 2014;
2014:920723. ISSN:23146141 DOI: 10.1155/2014/920723. Ref SCOPUS [Q2][IF 2.278]

13.Yosifova A, Mushiroda T, Stoianov D, Vazharova R, Dimova |, Karachanak S, Zaharieva I,
Milanova V, Madjirova N, Gerdjikov I, Tolev T, Velkova T, Kirov G, Owen MJ, O’Donovan MC,
Toncheva D, Nakamura Y. Case-control association study of 65 candidate genes revealed a possible
association of a SNP of HTR5A to be a factor susceptible to bipolar disease in Bulgarian population.
Journal of Affective Disorders. 2009; 117 (1-2): 87-97. doi: 10.1016/j.jad.2008.12.021 Ref SCOPUS
[Q1] [IF 4.491]

14.Yosifova A, Mushiroda T, Kubo M, Takahashi A, Kamatani Y, Kamatani N, Stoianov D,
Vazharova R, Karachanak S, Zaharieva I, Dimova |, Hadjidekova S, Milanova V, Madjirova N,
Gerdjikov I, Tolev T, Poryazova N, O'Donovan MC, Owen MJ, Kirov G, Toncheva D, Nakamura Y.
Genome wide association study on bipolar disorder in Bulgarian population. Genes, Brain and
Behavior 2011; 10: 789-797. doi: 10.1111/j.1601-183X.2011.00721.x. Ref SCOPUS [Q1] [IF 4.022]

16.Zacharieva S, Robeva R, Andonova S, Vazharova R, Balabanski L, Atanasoska M, Toncheva D,
Elenkova A, Savov A. Long-term follow-up of a female patient with non-classical 11p-hydroxylase
deficiency and two novel mutations in CYP11B1. Gynecol Endocrinol. 2019; 35(1):23-27. doi:
10.1080/09513590.2018.1482870. Ref SCOPUS [Q2] [IF 1.614]

18.Balabanski L, Serbezov D, Nikolova D, Atonova O, Nesheva D, Hammoudeh Z, Vazharova R,
Karachanak-Yankova S, Staneva R, Mihaylova M, Damyanova V, Hadjidekova S, Toncheva D.
Centenarian Exomes as a Tool for Evaluating the Clinical Relevance of Germline Tumor Suppressor
Mutations. Technology in Cancer Research & Treatment Jan. 2020; Volume: 19:1-6
https://doi.org/10.1177/1533033820911082. Ref SCOPUS [Q2][IF 2.068]

19.Ganev M, Balabanski L, Serbezov D, Karachanak-Yankova S, Vazharova R, Nesheva D,
Hammoudeh Z, Nikolova D, Antonova O, Staneva R, Mihaylova M, Damyanova V, Hadjidekova S,
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