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Hayuen psxoBoauTes: 1o1. A-p Crepan Benenunor Tpudonos, a.M.

[IpencraBsiM CTaHOBHIIETO B KayeCTBOTO CH Ha 4WieH Ha HaydHO XypH, OmpelesieHO Che
3anoBel Ha Pextopa nHa MVY-IInesen (Ne 4059/28.14.2025 r.) u pemenne ot I-Bo
HENpPHUCHCTBEHO 3acefanue Ha Hayunoto xypu, npoeaeno Ha 30.10.2025. Jleknapupam, ye
HsIMaM KOH(JIMKT Ha MHTEPECH, BKJIKOYMTEIIHO ChABTOPCTBO C aucepraHTa A-p JlecuciaBa
MapunoBa.

O061mo npeacTaBsiHe HA NPOIEAYPATA

JA-p Mecuciiaa MapuHoBa € 3ayMciieHa KaTo JOKTOpaHT B peaoBHa (opma Ha
oOyyeHHe B JIOKTOpCKa Mmporpama ,,AHaTOMHus, Xucroisorus u uuronorus™, ILH. 7.1.
Meauuuna, B Kareapa ,,AHaromMusi, XHUCTOJIOTMS, LMTOJNOrUss M Ouosorus, Pakynarer
~Memuuuna“, npu Menuuuncku ynusepcutet — [lnesen cve 3amosen Ne 862/29.03.2019 r.,
HaydyeH pbkoBoauTesn jou. jA-p Crepan BenenunoB TpudonoB, aM. ¥ Tema Ha
JIUCEpTalMOHHUSA TPyl ,llpoyuBane ekcrpecusiTa Ha NOJYUEHUTE 4Ype3 alTepPHATUBHHUS
crutaiicunr ”PHK Bapuantu Ha XonuHauetui-tTpancdepasara B eHTepaiHaTa HEpBHA CHCTEMA
Ha Muumka“. Ha ocHoBanue Pemenue na ®akynrterHus cbBer Ha Dakynrer ,MeauuuHa™,
Mepuuunckn ynuepcuter — Ilnesen, IIpotoxon Ne 37/13.05.2024 r. n-p Mapunosa e
orturcieHa cbe 3amoBes Ha Pextopa Ne 1316/13.05.2024 r. ¢ mpaBo Ha 3amuTa Cliea
W3ITBJIHEHHU 3a/1a4¥l 110 WHAMBUYaJIHUS yyeOeH IIaH ¥ MPpHJI0OUTH HEeOOXOAUMHTE KPEeIHUTH.
Ha 09.09.2025 r. Ha pa3immpeH KaTeJIpeH CBhBET € MpPOBEJeHa MpeJBapUTeIHa 3allluTa Ha



JIMCEPTALMOHHHUS TPyl Ha JIOKTOPaHTA ¢ PELIEHHE 32 OTKPUBAHE Ha MpOLEaypa 3a IyoiudHa
3alUTa Ha AUCepTalUsTa.

[Ipe/icTaBeHUAT MU KOMILIEKT MaTepUali Ha €JIEKTPOHEH HOCHUTEN € B ChOTBETCTBHE C
nwsnuckBanuaTta Ha Y. 38. (1) or IlpaBunHuk 3a pa3BUTHE Ha aKaJeMH4YHUs CbCTaB B
Memununckn yHuBepcuteT — [lneBeH. Bb3 ocHoBa Ha Habopa MaTepuaid M JOKYMEHTH
3asBsBaM, Y€ ca CIa3eHW peJa W YCJIOBUsATA 3a 3allMTa Ha JMCEpTalMOHEH TPyl 3a
npupoousane na OHC . Jlokrop®, ceriacao 3PACPB, IIII3PACPB u IIPAC B Meauuuncku
yHuBepcuteT — [1nesen.

KpaTku 6uorpauuHH JaHHH 32 JOKTOPAHTA

J-p JlecucnaBa MapuHoBa e mpuaobuia o6pa3oBaTelHO-KBaIM(pUKALMOHHA CTENEH
.Maructsp® no memunumna npes 2020 r. B Mexuimacku ynuBepeureT — Ilnesen (Jlumioma
MUEH-00, y.i. Ne000536). B nepuoma 2001-2004 r. e padoruna 8 LICMII, rp. Koznoay#. Ot
2004 w MoHACTOSLIEM € YJIeH Ha €KuIla Ha Kareapa ,,AHAaTOMHs, XUCTOJIOrUs, IIUTOJIOTHUS U
ouonorus™, ®@axynrer ,Meauuuua“, npu MeaMUUHCKM yHuHBepcuTeT — IlieseH.
[TocnenoBareyiHo € Ouila aCUCTEHT W TpernojaBaTesl B CEKTOp ,,AHATOMHs, XHUCTOJIOTHS U
nuTosorus®. iMa npumo0uTa CieUaIHOCT O aHATOMMSI, XUCTOJIOTHS U LIATOJIOTUsl, CYUTAHO
ot 1 ronn 2008 r. (cBuaerencTBo Ne 31563).

Briajiee aHIIMACKH M PYCKHM €3MK; MMa BMCOKO HMBO Ha KOMIIIOTbpHA IPaMOTHOCT;
NpUTEXKABA YMEHHUS 32 M3CJIeJI0BATENCKa paboTa ¢ EKCIIEPUMEHTATHH KUBOTHH U pEAMLA ex
Vivo | In Vilro TeCTOBE.

JlucepTauHHUMAT TPYA € OTIMYHO CTPYKTYypUpaH, HanmcaH Ha 126 crpaHuuu H
chabpka 5 Tabmuim u 33 ¢urypu. BriroueHH ca BCHUKHM OCHOBHHM €JIEMEHTH Ha 00O
BB3NPHETATa y HAC CTPYKTypara: BbBEICHHE — 2 CTp.; JIATepaTtypeH 0630p — 26 cTp.; uen u
3amaum — 1 CTp.; MaTepuay U MeToau — 15 cTp.; pesynTatu — 28 cTp.; obcwxaane — 17 ctp.;
3aKJTI0YeHHe — | CTp.; U3BOAM — 2 CTp.; NpUHOCH — 1 cTp.; Obaemu Hacoku — 1 crp.; aBe
npuioxenus — 8 crp.; oubnuorpapust — 18 crp., Brmoysaiia 270 U3TOYHHKA HA JATHHAULA,
eJIMH OT KOMTO Ha OBJIrapckd aBTOPH, KaTo 34 M3TOYHMKA ca IMyOIMKyBaHH MPE3 MOCIICAHUTE
S TOAUHH.

AKTYaJHOCT HAa TEMATHKATA H 11€/1eCh00Pa3HOCT HA MOCTABEHHTE LeJI H 3a1a4H

JlicepTalMOHHUAT TPy € B obyacTTa Ha (pyHIaMEHTAIHWTE HAyYHH H3CICABAHUS U
M3yyaBa eKcrpecusTa Ha pasnuunute ”PHK BapraHTH Ha eH3MMa XOJNMHALETUITPaHChepasa
(ChAT) B eHTepasiHaTa HEpBHA CUCTEMA HAa MUIIIKA.

XoJMHEpruYHaTa TPAHCMHUCHS € KJIIOUOBa B PEryJiallusiTa He caMO Ha MOTOPHHUTE H
CEeKpeTOpHUTE (YHKIMH HAa XPaHOCMMIIATEIHATa CHCTEMa, HO U B CHIOBHUTE M HUMYHHMTE
orroBopu. ChAT npezcTaBisiBa OCHOBEH OMOXUMHYEH MApKeEp 32 XOJIMHEPTUYHHUTE HEBPOHH.
B racTpoOMHTECTHHAJIHMS TPaKT MMa [JBa OCHOBHM M3TOYHHKAa HA XOJMHEPrAYHa
curHamm3anus: HespoHaiHa (B ENS) u HeHeBpoHalHa XOJMHEpPruYHa cucrema (Harp.
Ty(TOBH KJIETKH, EIUTEIHH KJICTKH, UMYHHH KJIETKH).

[Ipe3 MOCIEIHOTO JECeTWIETHE Ce yBelM4yaBa HHTEpeca KbM MOJIEKYyJspHara
xereporennoct Ha ChAT, oOycioBeHa OT anTepHaTHBEH ciulaiicuur. Kierkure morar ja
KOMOMHMpPAT €K30HHUTE 110 PA3]IMYHH CXEMHU B PE3YJITaT Ha KOETO OT €IMH M CBIIM I'eH Morar
Ja ce MojydaT HAKOJKO pasnuuni Bapuanta Ha MPHK (TpanckpunTHH H30()OpMH), KOHTO
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KOJMpaT pa3iuyHu OenThuHH M30popMHu. Haimunero Ha anTepHATHBEH CIJIAWCHHI BapHaHT
nHa uPHK 3a en3uma ChAT npu muinka, B KOHTO JIMIICBA [1OCJIE0OBATENHOCT, ChOTBETCTBAIIA
Ha KOJUpAIIXUTE €K30HHU OT S 110 8 € onucaH B nepu(epHy HEBPOHH U HEPBHHU BJIaKHA, KAKTO
B HEHEBPOHAIHM CTPYKTypH. llopaam JOMHHMpPAIIOTO MYy IIPUCHCTBHE B mepHpepHH
CTPYKTYPH TO3H HOBOOTKPUT BapuanT Ha eH3uma ChAT e o3HayeH kaTo mepudepeH THIl
(pChAT). MopdhoJOrHYHUST, TEHETHYHUAT U MOJISKYJIApHUAT aHanu3 Ha eHsuma ChAT e
HAJEeX/IEH HAYHH 32 MO-T00poTO pa3OupaHe Ha (GU3MOJIOrHATa U MATOJOTHYHHM IPOMEHH B
xonuuepruunra tpancmucus B ENS. Hacrosmara pabora ce BIuMCBa HMEHHO B TO3H
ChbBPEMEHEH KOHTEKCT M TpeJylara CUCTeMaTHueH aHanu3 Ha pasnudnute uPHK Bapuantu Ha
ChAT, karo 110 TO34 HaukH oborarsBa MO3HAHHUSATA 3a reHHarta perynanus B ENS.

JluteparypuusT 0030p oOxBama 26 crpaHund u chabpxa S5 Gurypu, Ton e
W3uepnarejaeH U Jo0pe CTPyKTypupaH. JIMJaKTHUHO JIOTHYHO € MpeJICTaBeHa eHTepaiHara
HEpBHA CHCTEMa, HelHaTa OpraHu3allys, BUIOBE HEBPOHH W HEBPOIJIHAIHH KJIETKH, KaKTO H
y4acTHETO Ha OCHOBHHTC HEBPOMEIMATOPHM cHUCTeMH. PasrieiaHun ca KIacH4eCKuTe
npunocu Ha Langley, Dogiel u Gershon, xakTo ¥ HOBH JIaHHH OT ChBpPEMEHHATa JIATEpaTypa
OTHOCHO (pyHKIMOHANHaTa opraHu3auys Ha ENS u posdra Ha rIMalHUTe X UMYHHH KJIETKH.
B KOHTEeKCTa Ha HACTOSIIUS TPyA MOAPOOHOTO ONHMCAaHWE Ha XOJHHEpPruvHara
HEBPOTPAHCMHCHs ¥ OHOCHHTE3aTa Ha alleTHIIXOJIMHA MpaBu 100po Breyarienue. KopekTHo
e npencraBena rennara opranusanus Ha ChAT, cbiiHOCTTa HA aNTepHATHBHUS CIUIAHCHHT 1
pa3IMUHUTE TPAHCKPHMIITHU BapuanT, BkiountenHo obmus (cChAT) u nepudepuus
(pChAT) Tun. JlurepaTypHHST aHaiM3 NOKa3Ba OTJIMYHH 3HAHMS B CIIOXKHATA TEMaTHYHA
06JIACT M JIEMOHCTPHpPA CMOCOOHOCT 332 KPUTHYHO OCMHC/ISHE M CHHTE3 Ha MyOIuKyBaHHUTE
JTAaHHM.

Temarukata uWMa O€3CHOpHa AaKTyaJlHOCT B Obp3opa3BuBalaTa ce objacT Ha
MOJIEKYJIApHATa HEBPOTACTPOEHTEPOJIOTHS U JIONPHHACA 3a pa3OupaHeTo Ha nepudepHHaTa
XOJIMHEPrHYHa CUTHAIM3ALUs.

Ileara Ha auceprauusita € (OpMyJIHpaHa B IIOCOKA MpPOy4YBaHE XHCTOJOIMYHOTO
YCTPOMCTBO Ha CTEHATa Ha XPAHOCMHJIATENHUS TPAaKT Ha MHUIIKM IOpOZa C57B1/6NCrl ¢
nomorTa Ha Swiss roll TeXHHKa M Ha eKcnpecHsTa Ha crulaiicuur Bapuantute Ha MPHK na
ensuma ChAT B xpaHocMusIaTesieH TpakT Ha Muiku nopojga C57BI/6NCrl. B usnbianennero
Ha Ta3u 1eJ J-p MaprHOBa CH NOCTaBs 8 JIOrHYHO M3BEACHH 3a1a4H.

MeToauka Ha H3CJIeIBAHETO

M3noi3BaHUTE Marepuald W METOAM ca II0JPOOHO ONMCAaHW B PaMKUTE, KOETO
[103BOJISIBA J1a OBIAT TOYHO BB3IIPOM3BEJICHH OT APYId u3cienoBarenu. IIpaBu BrevaTieHne
NPEeU3HOCTTa B MPEACTaBSIHETO Ha MH(OpMauusTa B Ta3d 4acT Ha JMCEPTALMATA, KOETO
M0JICKa3Ba OTHOIIEHHE KbM Ka4eCTBOTO Ha MOJIyYEHUTE PE3YJITATH OT JOKTOPAHTA.

M36paHusT eKciepUMEHTaIeH Mozie — JlabopaTopHa Mumika oT junusita C57BI/6NCrl
€ METOIOJIOTMYHO OIIpaB/IaH, Mopaay 100pe NpoyuyeHHUsl FeHOM ¥ BHCOKAaTa ChIIOCTABUMOCT C
JIPYTH TPbOHAYHH MOJEIIH.

M31oi3Bal € KOMILIEKC OT ChBPEMEHHH MOP(OJIOrMYHM M MOJICKYJSIPHO-T€HETUYHH
TEXHUKH:



e XHCTOJOTMYEH aHAIM3 Ha CTEHATa Ha PasIMYHHU OTAEIM OT TaCTPOMHTECTHHATHHUS
TPaKT HA MUIIIKA;

e Jluzalin u Bepudukanus Ha crneuuHYHH TNpaliMEpPHH [ABOMKH 3a OTIEIHHUTE
crutaiicuHr BapuanTu Ha ChAT;

e De novo cunte3 Ha koHTponuu gBlock ¢parmentn u pGEM-N1 cobabpixaim
TUIa3MH/THH KOHCTPYKIIMH 33 OL€HKA Ha CreUM(UYHOCTTA;

e [IpoBexnane Ha kosmmuectBeH PCR (qPCR) 3a ompenensHe Ha OTHOCHTENIHATa
excripecust Ha otaenaure WPHK BapuanTu B pasziavuyHM CerMeHTH Ha TracTpo-
MHTECTHHAJIEH TPaKT;
e Craructruecka odpaboTka U HOpMau3alus cupsiMo ByTpenteH cranaapt (GAPDH).
MetoauyeckaTa yacT € INpencTaBeHa JETaiJIHO, C SCHO ONHCAHHE Ha W3IOJI3BAHUTE
pPEaKTUBH, TIPOTOKOJIH M yCJIOBUS 3a amiuinbukanus. OcoGeHO BreyatTisiBa U3rOTBIHETO Ha
CTaHIAPTHU KPHBH 3a OIpejelissHe Ha e(EeKTHBHOCTTA Ha MpalMEpUTE — IOAXO0J, KOHTO
MOBHUIIIABa HAJISKHOCTTA HA KOJIMYECTBEHUTE PE3YJITATH.

Karo Manbk MeToMueH NMpoIycKH MOXKE Jla ce 0TOeNexH Jinicara Ha HHdopmanus 3a
M3I0JI3BAHUTE OTPULATEIIHM KOHTPOJM Ipd oOpaTHaTa TPAHCKPUIILUS, KOETO He
KOMITPOMETHpA BAIUAHOCTTA HA Pe3yJITaTUTE. '

Pesyararu

IIpencraBenuTe pe3ynTatu OT JUcCepTalMOHHATa padoTa MOKa3BaT, Y€ MpPOYYBAHETO €
HE camo J00pe MJIaHUPaHO, HO M YCHEIIHO W3NBIHEHO. JlJaHHUTE ca ONMMUCaHU SICHO, J00pe
OHArJIEJICHH, KaTo CJIe[iBAT OCTaBeHUTE 3a/1a4yn. [IpejictaBeHaTa XUCTOJIOrMYHATa CTPYKTypa
Ha CTeHAaTa Ha Pa3/IMYHM OTJIEJIM HAa FaCTPOMHTECTHHAIIHUS TPAKT CJIYKH KaTo MOpdoJIoruuHa
OCHOBA 32 MOCIIE/IBAIIMS MOJICKYJISIPEH aHAJIU3.

JloOpe omucaHH M OHArJIEIGHH ca pe3yJITaTUTE Kacaelld HJICHTU(DHUIIMPAHETO WU
CpaBHHUTEJIHATA XapaKTEpUCTUKA HaA EKCIIpeCUsiTa Ha OTACJIHUTE CIUIAHCUHI BapHaHTH Ha
ChAT (M, cChAT, pChAT, R3, N1 u N2) B cTomax, JyoAeHyM, ielyHyM, UIeyM U KOJIOH.
Hamupam 3a 0co0EHO JEMOHCTpaTHBHA HAXO/KaTa, ye EKCIpecusita Ha nepudepHus TUI
pChAT e nomunupama B mno-pucrasnute otaenu Ha ['MT, xoero xopecnonaupa c
(yHKIMOHATTHATa aBTOHOMHOCT Ha €HTepaJlHaTa HEpBHA CHCTEMa B TE3U 30HH.

JAuckycus
[Tonydyenure pesynratu ca OOEKT Ha JUCKYCHUs B paMmkuTe Ha 17 cTpaHUlIM OT

JICEpTAllUATa, KBbACTO Ca pas3ryieZlaHd M CPaBHEHHM COOCTBEHHTE PE3yJTATH C JaHHUTE OT
JPYrd W3CJIEIBaHMU, KOETO IMOKa3Ba pa3BUT AHAIMTHYEH IOJAXOJA Y AOKTOpaHTa M J00po
OopaBeHe ¢ Hay4yHaTa JIMTEpaTypa Mo TemMaTa Ha JucepTaluuoHHust TpyA. OOCHKIAHETO Ha
pe3yaTaTtuTe Ioka3ea J00po pa3dupaHe Ha B3aUMOBpbB3KaTa MEXIYy MOJEKyJspHaTa
excripecusi 1 QyHKIMOHATHATa crienuduka Ha eHTepaiHara HepBHa cucrema. lIpaBuino ce
MojuepTaBa, 4e pasjMyHaTa EKCIpPeCHs Ha CIUIAWCHHI BapMaHTHTE MOXE Jia OoTpassiBa
aanTHBHU MEXaHM3MH HA peryJials Ha XOJIMHEpruyHaTa akTUBHOCT B Pa3jIMUYHUTE OTIEIIN
Ha YpeBHATa CTCHA.

ITpencraBeHo e KpaTko 0000INaBaiio 3akiro4yeHue, Koeto obodiiaBa pesyiaTaTuTe U
3HAYEHUETO Ha U3BBPLICHOTO M3C/ICABAHE B PAMKUTE Ha JIUCEPTAIIMOHHHUS TPY 1.



@opMyJIMpaHM ca TPH H3BOAA, KOMTO Ca JIOTMYHO OTPAXKEHHE Ha IOJIyYCHHTE
pesynratu. Te ca KOPeKTHH, 100pe apryMEHTHPaHU M JeTaiiHK. V3Bou JiBe U TpH ca Jlocta
JUBJITM ¥ OMXa MOTJIH JIa C€ pa3/elisT, KaTO ChOTBETHO €€ YBEINYU OPOSAT Ha U3BOJIMTE.

IIpuHOCH M 3HAYUMOCT HA pa3padoTKATa 32 HAYKAaTa U NPAKTHKATA

[IpemaM npHHOCHTE, MPEACTABEHH OT JOKTopaHTa. PopMynMpaHd ca 3 NpuHOCca C
OpHMTHHAJIEH XapaKTep U 5 ¢ MPHIIOKEH XapakKTep.

BHCOKO OlieHsABaM KaToO NMPHHOC ¢ METOAOJOTHYEH XapakTep Au3aiiHa ¥ BeprpuKaums
Ha cnenuUYHK NpaiMepH 3a OT/elHHuTe crutaiicuur BapuanTu Ha ChAT, koeto moxe na
O'bJI€ U3I0JI3BAHO B O'B/ICIIH U3CIIE/IBAHHS.

TpyabT pasmmpsiBa NO3HAHUATA 3a TEHETHYHATa peEryJialds Ha XOJWHEepPru4yHara
HEBPOTPAHCMHKCHS B TepUdepHUTe HEPBHU CHCTEMH M MMa IOTEHIHAIHO MPUIIOKEHHE NPH
U3C/e/(BaHUS BbPXY TaCTPOMHTECTHHAIHH JUCQYHKIMH, CBBP3aHM C XOJHHEPrUYHH
HapyIIEHUsI, KAKTO U TPH pa3pabOTBaHETO HA MOJIE/IM 32 HEBPONPOTEKIHS H pereHepanus Ha
SHTEpaJIH{ HEBPOHH.

Ilpenenka Ha my0IMKAHHUTE 110 IMCEPTAUMOHHUS TPY/

Pesynrarute OT JMCEPTALMOHHHUS TPY/ ca NMyOIMKyBaHHW B 3 peajHH CTaTHH, HA 2 OT
KOHTO JI-p MapuHoBa € mbpBH aBTop. EjiHa OT cTaTuuTe € myOuKyBaHa B CIHCAHHE C MMITaKT
daxrop. IlpencraBuia e pe3yiraTuTte OT H3CiIeABaHETO Ha 4 Hay4Hu Gopyma B beirapus.

Venemno € peanu3upaH €IMH HaydeH NPOEKT IO TeMaTHKaTa Ha JUCepPTAllMOHHHSA
Tpy ., Gunancupan ot MVY-Ilnesen.

ABTopedepar

ABTOpedepaThT € MpeACTaBeH Ha OBJIrapckM M aHIIMHCKd e3uk. OTroBapsi Ha
M3MCKBAHMATA KAaKTO 10 ChAbpKaHue, Taka U 1o odopmienue. Tol oTpassBa KOPEKTHO
CHIHOCTTA Ha AMCEpTAalHOHHMS TpyA. OHarieneH e ¢ BHCOKO MH(OpMaTHBHH (QUIypH H
TaGauIM. B Hero ca oTpaseHH METOJOJIOTHSTa, OCHOBHUTE PE3yJITaTH ¢ OOCHKIAHETO UM U
CHOTBETHHTE U3BOJIM, TPUHOCH M CBBP3AHUTE C TPY/Ia My OJIMKALMHK ¥ HAyYHH CHOOIICHHSI.

3ak/04eHne

Jlucepraunonnust Tpya Ha xA-p JlecucnaBa Mapunosa Mapunosa IIpoyusane
eKCIIpecHsiTa Ha TOJIyYeHHTe 4Ype3 aiTepHaTWBHHs ciuladicunr WPHK Bapuantn Ha
XOJNMHALETHI-TpaHcdepa3ara B €HTepalHaTa HEPBHA CHCTEMa Ha MHUINKA™ IPEJCTaBiIsABaA
3a/IbJIO0YEHO, SKCIIEPUMMEHTANIHO ¥ aHAIMTHYHO M3Cie/BaHe BbpXY ekcnpecusra Ha nPHK
BapMAHTMTE Ha XOJIMHALETWITpaHcdepasaTa B eHTepalHaTa HEpBHA CHCTEMa Ha MHIIKA.
Pabotata € METOZOJIONMYHO MpelH3Ha, HAy4YHO apryMEHTHpaHa M ChIAbpXKa OPUIMHAIHH
pe3yiTaTH ¢ MPUHOCEH Xapakrtep. M3cienBaneTto oboraTsBa MO3HAHHUSTA 3a MOJICKyJIspHATa
OpraHu3alus Ha XOJMHEPruyHaTa CUCTEMA B FaCTPOMHTECTHHAIHUS TPAKT U Ch3/laBa OCHOBA
3a ObJICIIM NMPOYYBAHMsS BHPXY PeryJalusTa Ha HeBpoTpaHcMucHaTa u ponsta Ha ChAT B
naTo(pU3MONOrHYHH mporecu. PaGorara oTroBaps Ha BCHUKH M3HCKBAaHMATA Ha 3aKoHa 3a
pa3BHTHE Ha akajeMuuHus cheraB B PemyGmuka boirapus (3PACPB), Ilpasuinnka 3a
npunarane Ha 3PACPB u covoretnust Ilpasunnuk na MY-Ilnesen. Ilpencrasenute
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MaTepuald M JMCEPTALMOHHHM PEe3yJITaTH ChOTBETCTBAT Ha CHEIU(PUYHUTE WU3UCKBAHHUS Ha
BUCIICTO YYHJIULIE.

JlucepTallMOHHHUAT TpyJA INOKa3Ba, 4e JMOKTOpaHTwhT A-p JlecucnaBa MapuHoBa €
OBJIaJisyla METOJMKH, YMee JIa aHaIM3Upa, Ja CHHTEe3Hpa pe3y/TaTi U Aa GopMyJiupa H3BO/IH.
Or wu30poeHOTO cneaBa, uYe ca M3NBJIHEHW JiBeTe KBAIM(HUKALMOHHK 3aJaudl  Ha
JOKTOpaHTypaTa — oOpa3oBaTe/lHaTa M Hay4yHaTa, ¥ 3aBBPIICHUSAT MHCMEH TPYZ MOXe Ja
MOJIYYH 3acily)KE€Ha MOJOXKUTEIIHA OLIEHKA.

[Topagu ropeusnokXeHOTO, JaBaM CBOATA IOJIOKUTEIHA OLEHKAa W IIpeluiaraM Ha
MHOroyBakaemMute wieHoBe Ha Hayunoto xypu ama npucbau OHC “Jlokrop® Ha na-p
Jlecucimaa MapuHoBa MapuHOBa B JIOKTOpCKa IporpaMa ,, AHaTOMHUs, XHCTOJIOTHS M
uuronorus, [TH 7.1. MeguuuHa.

Ha ocHoBaHwme 4n.59 ot 335114
10.11.2025 M3roTBUJI CTAHOBHILIETO:

rp. [lneBen /mpod. a-p I'ansa CraBpeBa-MapunoBa, 1.M./
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General presentation of the procedure

Dr. Desislava Marinova was admitted as a full-time doctoral student to the doctoral
program "Anatomy, Histology and Cytology", Professional Field 7.1. Medicine, in the
Department of Anatomy, Histology, Cytology and Biology, Faculty of Medicine, at the
Medical University - Pleven by Order No. 862/29.03.2019. Her scientific supervisor is Assoc.
Prof. Dr. Stefan Venelinov Trifonov, and the topic of her dissertation is "Study of the
expression of alternative splicing mRNA variants of cholineacetyltransferase in the mouse
enteric nervous system".

Based on the Decision of the Faculty Council of the Faculty of Medicine, Medical
University — Pleven, Protocol No. 37/13.05.2024, Dr. Marinova was dismissed by Order of
the Rector No. 1316/13.05.2024 with the right to defense after completing tasks according to
the individual curriculum and acquiring the necessary credits. On 09.09.2025, a preliminary
defense of the doctoral student's dissertation was held at an extended departmental council
with a decision to open a procedure for public defense of the dissertation.

The set of materials presented to me on electronic media is in accordance with the
requirements of Art. 38(1) of the Regulations for the Development of the Academic Staff at
the Medical University — Pleven. Based on the set of materials and documents, 1 declare that
the terms and conditions for defending a dissertation for the acquisition of the Doctoral



Degree have been complied in accordance with the national and relevant regulations of the
Medical University - Pleven.

Education and qualification

In 2020, Dr. Desislava Marinova graduated from the Medical University of Pleven with
a "Master" degree in medicine (Diploma MIEN-00, registration number 000536). She was
employed at the Emergency Center in Kozloduy from 2001 to 2004. She has been a part of
the Medical University of Pleven's Department of "Anatomy, Histology, Cytology, and
Biology," Faculty of Medicine, since 2004. She has worked in the field of "Anatomy,
Histology, and Cytology" as an assistant in succession. As of June 1, 2008, she has obtained a
specialty in anatomy, histology, and cytology (certificate 31563).

She is proficient in both Russian and English, has a high degree of computer literacy,
and is capable of conducting numerous ex vivo and in vitro experiments as well as research
using experimental animals.

The dissertation, which is 126 pages long and includes 33 figures and five tables, is well
organized. Included are all the essential components of the widely recognized framework in
our nation: Introduction: two pages; literature review: twenty-six pages; goal and objectives:
one page; materials and methods: fifteen pages; results: twenty-eight pages; discussion:
seventeen pages; summary: one page; conclusions: two pages; contributions: one page; future
directions: one page; two appendices: eight pages; bibliography: eighteen pages, comprising
270 Latin sources, one of which is written by Bulgarian authors, with thirty-four of those
sources published within the last five years.

Relevance of the topic and relevance of the set goals and objectives

The dissertation is in the field of fundamental scientific research and studies the
expression of different mRNA variants of the enzyme choline acetyltransferase (ChAT) in the
enteric nervous system of the mouse.

Cholinergic transmission is key in the regulation not only of the motor and secretory
functions of the digestive system but also of vascular and immune responses. ChAT is a major
biochemical marker for cholinergic neurons. There are two main sources of cholinergic
signaling in the gastrointestinal tract: neuronal (in the ENS) and the non-neuronal cholinergic
system (e.g., tuft cells, epithelial cells, and immune cells).

Over the past decade, interest in the molecular heterogeneity of ChAT, caused by
alternative splicing, has increased. Cells can combine exons in different patterns, resulting in
several different mRNA variants (transcript isoforms) that encode different protein isoforms
from the same gene. The presence of an alternative splicing variant of the mRNA for the
ChAT enzyme in mice, which lacks the sequence corresponding to the coding exons from 5 to
8, has been described in peripheral neurons and nerve fibers, as well as in non-neuronal
structures. Due to its dominant presence in peripheral structures, this newly discovered variant
of the ChAT enzyme is designated as peripheral type (pChAT). Morphological, genetic, and
molecular analysis of the ChAT enzyme is a reliable way to better understand the physiology
and pathological changes in cholinergic transmission in the ENS. The present work fits
precisely into this modern context and offers a systematic analysis of the different mRNA
variants of ChAT, thus enriching the knowledge of gene regulation in the ENS.



The literature review covers 26 pages and contains 5 figures. It is comprehensive
and well-structured. The enteric nervous system, its organization, types of neurons and
neuroglial cells, as well as the participation of the main neuromediator systems are
presented in a didactically logical manner. The classic contributions of Langley, Dogiel,
and Gershon are reviewed, as well as new data from the modern literature on the functional
organization of the ENS and the role of glial and immune cells. In the context of the
present work, the detailed description of cholinergic neurotransmission and acetylcholine
biosynthesis makes a good impression. The gene organization of ChAT, the essence of
alternative splicing, and the various transcript variants, including the common (cChAT)
and peripheral (pChAT) types, are correctly presented. The literature analysis shows
excellent knowledge in the complex thematic area and demonstrates the ability to critically
interpret and synthesize published data.

The topic has undeniable relevance in the rapidly developing field of molecular
neurogastroenterology and contributes to the understanding of peripheral cholinergic
signaling.

The aim of the dissertation is formulated in the direction of studying the histological
structure of the wall of the digestive tract of C57BI/6NCrl mice using the Swiss roll
technique and the expression of the splicing variants of the mRNA of the ChAT enzyme in
the digestive tract of C57BI/6NCrl mice. In the implementation of this aim, Dr. Marinova
sets herself 8 logically derived tasks.

Research methodology

The materials and methods used are described in detail within the framework, which
allows them to be accurately reproduced by other researchers. The precision in the
presentation of the information in this part of the dissertation is impressive, which suggests
an attitude towards the quality of the results obtained by the doctoral student.

The chosen experimental model - a laboratory mouse of the C57BI/6NCrl line is
methodologically justified due to the well-studied genome and high comparability with
other vertebrate models.

A complex of modern morphological and molecular genetic techniques was used:

« Histological analysis of the wall of different sections of the gastrointestinal tract of
a mouse;

» Design and verification of specific primer pairs for the individual splicing variants
of ChAT;

« De novo synthesis of control gBlock fragments and pGEM-N1 containing plasmid
constructs for assessing specificity;

« Conducting quantitative PCR (qPCR) to determine the relative expression of
individual mRNA variants in different segments of the gastrointestinal tract;

« Statistical processing and normalization against an internal standard (GAPDH).

The methodological part is presented in detail, with a clear description of the
reagents used, protocols, and amplification conditions. The preparation of standard curves



for determining the efficiency of the primers is particularly impressive - an approach that
increases the reliability of the quantitative results.

As a small methodological omission, the lack of information about the negative
controls used in reverse transcription can be noted, which does not compromise the validity
of the results.

Results

The presented results of the dissertation work show that the study was not only well
planned but also successfully implemented. The data are described clearly, well illustrated,
and follow the set tasks. The presented histological structure of the wall of different parts
of the gastrointestinal tract serves as a morphological basis for the subsequent molecular
analysis.

The results concerning the identification and comparative characterization of the
expression of the individual splicing variants of ChAT (M, cChAT, pChAT, R3, N1, and
N2) in the stomach, duodenum, jejunum, ileum, and colon are well described and
illustrated. 1 think the finding that the expression of the peripheral type of pChAT is
dominant in the more distal parts of the GIT to be particularly demonstrative, which
corresponds to the functional autonomy of the enteric nervous system in these areas.

Discussion

The obtained results are the subject of discussion within 17 pages of the dissertation,
where the student's own results are reviewed and compared with the data from other
studies, which shows a developed analytical approach in the doctoral student and a good
handling of the scientific literature on the topic of the dissertation. The discussion of the
results shows a good understanding of the relationship between molecular expression and
the functional specificity of the enteric nervous system. It is rightly emphasized that the
different expression of the splicing variants may reflect adaptive mechanisms of regulation
of cholinergic activity in different parts of the intestinal wall.

A brief summary conclusion is presented, which summarizes the results and the
significance of the research carried out within the dissertation.

Three conclusions have been formulated, which are a logical reflection of the
obtained results. They are correct, well-argued, and detailed. Conclusions two and three are
quite long and could be divided, increasing the number of conclusions accordingly.

Contributions and significance of the work for science and practice

I accept the contributions presented by the doctoral student. 3 contributions of an
original nature and 5 of an applied nature have been formulated.

I highly appreciate the design and verification of specific primers for the individual
splicing variants of ChAT as a contribution of a methodological nature, which can be used
in future studies.

The work expands the knowledge of the genetic regulation of cholinergic
neurotransmission in the peripheral nervous system and has potential application in studies



on gastrointestinal dysfunctions associated with cholinergic disorders, as well as in the
development of models for neuroprotection and regeneration of enteric neurons.

Assessment of publications on the dissertation work

The results of the dissertation work have been published in 3 real articles, 2 of which
Dr. Marinova is the first author. One of the articles has been published in a journal with an
impact factor. She has presented the results of the study at 4 scientific forums in Bulgaria.

A scientific project on the topic of the dissertation work has been successfully
implemented, funded by MU-Pleven,

Abstract of the doctoral thesis

The abstract is presented in Bulgarian and English. It meets the requirements in
terms of both content and layout. It correctly reflects the essence of the dissertation work.
It is illustrated with highly informative figures and tables. It reflects the methodology, the
main results with their discussion, and the relevant conclusions, contributions,
publications, and scientific communications related to the work.

CONCLUSION
The dissertation work of Dr. Desislava Marinova Marinova "Study of the expression of
choline acetyltransferase mRNA alternative splicing isoforms in the mouse enteric nervous
system" represents a thorough, experimental, and analytical study on the expression of
mRNA variants of choline acetyl transferase in the enteric nervous system of mice. The
work is methodologically precise, scientifically argued, and contains original results of a
contributing nature. The study enriches the knowledge of the molecular organization of the
cholinergic system in the gastrointestinal tract and creates a basis for future studies on the
regulation of neurotransmission and the role of ChAT in pathophysiological processes. The
work meets all the requirements of the Act on the Development of Academic Staff in the
Republic of Bulgaria, the Regulations for its” Implementation, and the relevant Regulations
of MU-Pleven. The presented materials and dissertation results correspond to the specific
requirements of the higher education institution.

The dissertation work shows that the doctoral student, Dr. Desislava Marinova, has

mastered the methodologies and is able to analyze and synthesize results and formulate
conclusions. From the above, it follows that the two qualification tasks of the doctoral
program have been fulfilled - educational and scientific, and the completed written work
can receive a well-deserved positive assessment.
Due to the above, I give my positive assessment and propose to the esteemed members of the
Scientific Jury to award the ESD “Doctor” to Dr. Desislava Marinova Marinova in the
doctoral program “Anatomy, Histology and Cytology™, Professional field 7.1. Medicine, Field
of higher education: 7. "Healthcare and Sports".
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