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HayqeH PbKOBomwreJ1: nou. A-p BeHeJIHHOB A.M.

VIpeÅCTaB51M CTaHOBH111eTO B KaqeCTBOT0 CH Ha tlJ1eH Ha Hayt1H0 )KYPH, onpeneJ1eH0 CbC

'3a110BeJ1 Ha PeKTopa Ha MY-IIJ1eBeH (Ng 4059/28.14.2025 r.) H pemeHHe OT I-BO

HerlPHCbCTBeHO 3acenaHHe Ha Hayt1H0T0 XYPH, npoBeneH0 Ha 30.10.2025. ÅeKJ1apupaM, qe
HSIMaM Ha HHTepecu, BWI}oqwreJIHO CbaBTOPCTBO C nucepTaHTa A-p AecHCJ1aBa
MapHH0Ba.

061110 npencrraBH1-1e Ha npouenyparra
A-p AecncJ1aBa Mapm10Ba e 3at1HCJ1eHa KaTO AOKTOPaHT B penoBHa (l)0PMa Ha

06yqeHue B AOKTOPCKa nporpaMa „AHaTOMH%, H H.H. 7.1.
MeÅHUHHa, B KaTeApa „AHaTOMHfl, XHCTOJI(YHSI, UHTOJIOFH% H 6HOJ10rHS1, (DaKYJITeT
,MeAHUHHa", IIPH MenHUHHCKH YHHBePCHTeT — IIJ1eBeH CbC 3a110BeÅ N! 862/29.03.2019 r.,
HayqeH PbKOBOÄHTeJ1 11011. A-p BeHeJIHHOB A.M. H TeMa Ha

AHCePTaUHOHHH51 TPYA „Hpoyt1BaHe erccnpecuwra Ha 110J1yqeHHTe qpe3 anerePHaTHBHH51

c11J1aiicMH1'HPHK BapøaHTH Ha xoJIHHaueTHJ1-TpaHc(bepagaTa B eHTepaJIHaTa HepBHa cucrreMa

Ha MH111Ka". Ha OCHOBaHme PemeHme Ha (I)aKYJITeTHH51 CbBeT Ha OaKYJITeT„MeAHUHHa",
MeAHUHHCKH YHHBePCHTeT — IlneBeH, LIPOTOKOJINg 37/13.05.2024 r. A-p MapHH0Ba e

orrqncnel--la 3af10BeÅ Ha PeKTopa Ng 1316/13.05.2024 r. C rlpaB0 Ha 3a111HTa Cilen
H3r1bJIHeHH '3anat1H no HHJIUBHAYUIHHSI yqe6eH TIJ1aH H IIPHA06HTHHe06XOJIHMHTe KPeAHTH.
Ha 09.09.2025 r. Ha pa3L1-mpeH KarreApeH CbBeT e npoBeneHa npeÅBapHTeJIHa 3aL11HTa Ha
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AHCePTaUHOHHHS1 erpyn Ha AOKTOPaHTa C pemeHue 3a OTKPHBaHe Ha npoueAypa 3a ny6JIHt1Ha

3aLUHTa Ha nuceprraumma.
IlpencrraBeHH%T MH KOM11J1e1CT MaTePVWIH Ha eJ1eKTPOHeH HOCHTeJ1 e B CBOTBeTCTBHe C

H3HCKBaymwra Ha HJI. 38. (1) OT [IpaBMJIHHK 3a pa3BHTme Ha arcaneMHLIHHS1 CbCTaB B

MenHLIHHCKH YHHBePCHTeT — VIJIeBeH. Bb3 OCHOBa Ha Ha60pa MarrepnaJIH H AOKYMeHTH
3MBABaM, qe ca cna3eHH pena H YCJIOBuwra 3a 3a111HTa Ha AHCePTaUHOHeH TPYÅ 3a

IIPHÅ06HBaHeHa OHC „A0KTop", CbrnaCHO 3PACPb, H113PACPb HPAC B MejlMUHHCKH

YHHBepcvrre"1' — VIJIeBeH.

A-p AecHCJ1aBa MapHH0Ba e npun06HJ1a cTerreH

„Marucnp" 110 MeÅUUHHa rrpe3 2020 r. B MejlHLIHHCKU YHHBePCHTeT — VIJIeBeH (ÅH11JIOMa

MMEH-OO, Y.H. NQ000536). B nepuona 2001-2004 r. e pa60THJ1a B I-ICMII, rp. K03J10AYii. OT
2004 H 110HaCTOA111eM e qneH Ha eKvma Ha KaTenpa „AHaTOMHS1, XUCTOJIOIMH, LIHTonorH51 u

IIneBeH.MeÅHUHHCKV1 YHHBePCHTeT6HOJ10FHfl", Oa1CYJITeT „MeÅH11HHa",

HocneÅOBaTeJIHO e 6HJ1a aCHCTeHT H upenonaBaereJ1 B ceKTOP „AHaTOMH51, XHCTOJIOFHSI

UHTOJIOFHH".VfMa npmn06HTa ClleUHUIHOCT no aHaTOMHS1, XHCTOJ101*H51 H UHTOJIOI'H%, cqwraH0

OT 1 1-OHH 2008 r. (CBHneTeJICTBO Np 31563).

Bnanee ayll"JIHÜCKH H pycKH e3HK•, MMa BHCOKO HHBO Ha KOMIUOTbPHa rpaMOTHOCT;

npwrexaBa YMeHHS1 3a Vf3cneÅOBarreJICKa pa60Ta c eKcnePHMeHTUIHH )KHBOTHH H pennua ex

vivo H in vitro TecTOBe.

AncepTaLÅHH11f1T TPYA e OTJIHHHO cTpYKTypupaH, HallHCaH I-la 126 CTPaHHLIH H

cbÅT.p)Ka 5 Ta6JIUUH H 33 (burypn. BKJuoqeHH ca BCHHKU OCHOBHH eneMeHTH Ha 06L110

Bb3rrpmeTaTa y Hac cTpyKTyparra: BbBeneyme — 2 CTP.; JIHTeparrypeH 0630P — 26 CTP.; uejl H

3anat1H — I CTP.; MarrepmaJIH H MeTOÅH — 15 CTP.; pe3YJITaTH — 28 CTP.; 06Cb)KnaHe — 17 CTP.;

1 CTP.; H3BOAVf — 2 CTP.; [IPHHOCH — 1 CTP.; 6bne111H HaCOKH — 1 CTP.; ABe3aKJTIOqeHHe —

— 8 CTP.; — 18 CTP., BKJ110t1Ba111a 270 U3TOt1HHKa Ha narrmmua,

eÅHH OT KOUTO Ha 6bnraPCKHaBTOPH, KaTO 34 VBTOt1HHKa ca rry6JIHKYBaHH npe3 HOCJ1eÅHHTe

5 ronHHH.

AKTyaJIHocT Ha rreMaTL11€aTa H ueJ1ecb06pa3Hocer Ha 110CTaBe1-1HTenen n 3aAaqn

AHCePTa1-1HOHHHflTrrpyn e B 06J1acrra Ha (l)YHnaMeHTaJIHHTe Hayt1HH VBCJ1eÅBaHHS1 H

M3yqaBa eKcnpecnxra Ha pa3JIHLIHwre HPHK BapuaHTH Ha eH3HMa xoJIHHaueTHJITpaHc(bepua

(ChAT) B eHerepaJIHaTa HepBHa CHCTeMa Ha MH111Ka.

X0JIHHeprHLIHarra TPaHCMHCH51 e KJ110LIOBa B perynauwrra He caM0 Ha MOTOPHHTe H

ceKpeTopHHTe (I)YHKUHH Ha XPaHOCMHJ1aTeJIHaTa CHCTeMa, HO H B CBAOBU're H HMYHHHTe
0Tr0BOPH. ChAT npencTaBJ151Ba OCHOBeH 6HOXHMmqeH MapKep ga XOJIHHeprWIHHTe HeBPOHH.
B raCTPOHHTeCTHHUIHH% TPaKT HMa ÅBa OCHOBHH U3T011HHKa Ha XOJIHHeP1'WIHa

CHEHaJIH3auuq: HeBPOHaJIHa (B ENS) HeHeBPOHaJIHa xoJIHHeprHHHa CHCTeMa (Hamp.

KJ1eTKH, ellHTeJIHH KJ1eTKH, HMYHHH KRTKH).

Ilpe3 TIOCJ1eÅHOTO neceTHJ1eTue ce YBenuqaBa HHTepeca KBM MOJIeKYJIAPHaTa

xeTeporeHHocT Ha ChAT, 06YCJ10BeHaOT aj1TePHaTVfBeH cnnaiicvmr. KJ1eTKHTe MoraT na
KOM6HHHPaT eK30HVfTe 110 PUJTULIHH cxeMH B pe3YJITaT Ha KoeTO OT env1H H Cb111H reH MoraT

na ce nonyqær HAKOJIKO pa3JIHt1HH BapuaHTa Ha HPI--IK (TpaHc1cpH11THH KOUTO
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KOJIHPaT pa3JIH111-1M 6eJITbt1HH I--la-uwmerro Ha arrepHaTHBeH cnnaiicHHr BapuaHT
Ha MPHK 3a eH3VfMa ChAT MH111Ka, B KOÜTO JlPff1CBa TIOCJ1eÅOBæreJIHOCT, CbOTBeTCTBa111a

Ha Konupa111HTe eK30HH OT 5 no 8 e OllHCaH B nepH(bepHH HeBPOHH H HePBHH BJ1aKHa, KaKTO H

B HeHeBPOHaJIHH cTpyKTypu. IlopaAH AOMmmpa1UOTO MY IIPHCbCTBHe B nepH(bepHH

cTpyKTypH T03H HOBOOTKPHT BapuaHT Ha eH3HMa ChAT e 03HaqeH Kæro

(pChAT). reHeTHHHVfflT H MOJIeKYJIAPHVfHT aHaJIH3 Ha eH3HMa ChAT e

Hane)KneH HatlHH ga 110-Å06POTOpa36upaHe Ha (l)H3H0J10ruwra H naTOJIOFHHHH npoMeHH B

XOJIHHeprHHHTa rrpaHCMHCH51 B ENS. Hacrroxuxarra pa60Ta ce BIIHCBa HMeHHO B T03H

CbBPervmeHeH KOHTeKCT H npennara cucrreMarruqeH aHUIH3 Ha pa3JIWIHHTe HPHK BapmaHTH Ha

ChAT, ICaTO no T03H Hac1HH 060raT%Ba 1103HaHHSITa3a reHHæra peryJ1aLIH51 B ENS.

JIwreparrypHHf1T 0630P 06XBama 26 CTPaHHLIH H CbÅbP)Ka 5 (l)Hrypm, TOVI e

H3qepnaTeneH H A06pe cTpyKTypupaH. AmmaKTWIHO JIOFHHHO e npencrraBeHa eHrrepaJIHaTa

HepBHa CHCTeMa, I-leiiHaTa opramnaun, BHÅOBe HeBPOHH H HeBpornmaJIHH KJ1eTKH, KaKTO

yqacTneT0 Ha OCHOBHHTe HeBPOMenmaTOPHH CHCereMH. Pa3rJ1enaHH ca KJ1acnqeCKHTe

IIPHHOCH Ha Langley, Dogiel H Gershon, I-caKTO M HOBH ItaHHH OT CbBPeMeHHaTa JIHTepaTypa

OTHOCHO (l)YHKLIHOHaJIHaTaopraHH3aLIH51 Ha ENS u ponma Ha EJIMaJIHHTe HMYHHH KJ1eTKH.

B KOHTeKCTa Ha HacT051L11HH MOAP06HOTO OllmcaHne Ha xoJIHHepruwarra

HeBPOTPaHCMHCHH H 6HOCHHTegaTa Ha aqeTHJIXOJIUHa IlpaBH A06po BIIeqaTJ1eHue. KopeKTH0

e IlpextcrraBeHa reHHaTa opraHH3a1_1H51 Ha ChAT, CbLUHOCTTa Ha UITePHaTHBHH51 CllJ1aÜCHHr H

pa3JIHLIHHTe TPaHCKPVff1THH BapmaHTH, BKJ11011HTeJIHO 06111HA (cChAT)
(pChAT) THIT. JIwrepaTypHH51T aHaJIH3 r10Ka3Ba OTJIHLIHH 3HaHHH B CJIO)KHaTa ereMaTHHHa

06J1aCT H neMOHCTPHPa CHOC06HOCT 3a KPHTHHHO OCMHCJISIHe H cmrre3 Ha rry6JIHKYBaHHTe

naHHH.
TerviaTHKaTa HMa 6e3c1101)Ha aKTYUIHOCT B 6bp30pa3BHBaLL1aTa ce 06J1aCT Ha

M0J1eKynnpHaera H Å011PHHaC51 3a pa36upaHeT0 Ha nepH(bepHHaTa

xoJIHHeprHt1Ha CHFHaJIH3aUH51.

I-leJITa Ha nucepTa11H51Ta e (bopMYJmpaHa B nocorca npoyt1BaHe XHCTOJIOI"HHHOTO

YCTPOÜCTBO Ha CTeHaTa Ha XPaHOCMHJ1aereJIHHA TpaKT Ha MHIIIKH nopona C57Bl/6NCrl C

r10M0111Ta I-la Swiss roll TeXHHKa H Ha eKcnpecmwra Ha cnnaiicvmr BapmaHTHTe Ha HPHK I-la

eH3HMa ChAT B XPaHOCMHJ1aTeneH TPaKT Ha MHIIIKH nopma C57Bl/6NCrl. B H3F1bJIHeHneero

Ha TUH uejl A-p MapHH0Ba CH nocrraB51 8 Jiornt1H0 H3Bene1--1H 3anaqn.

MeT0AHKa Ha H3CJ1eABaneTO
P13110J13BaHHTe MaTepuaJIH u MeTOAH ca 110Ap06H0 ormcaHH B paMKHTe, KOeTO

1103BOJIABa Ila 6bnarr TOHHO BT)311POH3BeneHH OT ApyrH VBCJ1eÅOBæreJIH. IlpaBH BlieqaTJ1eHne

npeLIH3Hocvra B npeAcrraB%He-ro Ha B qacT Ha nucep•rauwrra, KoeT0

110ACKUBa OTH0111eHHe KBM KaqeCTBOTO Ha nonyqeHHTe pe3YJITaTH OT AOKTOPaHTa.

Vi36paHHflT erccnepHMeHTaJ1eHMonen — Jla60paTopHa MH111Ka OT JIHHHSITa C57Bl/6NCrl

e MeTOÄOJ101'Ut1HO orrpaBÅaH, nopaÅH A06pe npoyqeH1d51 reHOM H BHCOKaTa Cbnoc•raBHMOCT C

npyru rpb6HaHHH MOJAeJIH.

H3110J13BaH e KOM11J1eKC OT CbBPeMeHHH H MOJIeKYJMPHO-reHeTHt1HH

TeXHHKn:
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• XucT0J10ruqeH aHUIH3 Ha cTeHaTa Ha pa3JIHt1HH OTÅeJIH OT racTPOHHTeCTHHaJIHHH
TPaKT Ha MH111Ka•,

• AH3aiiH H BePHd)HKaUHS1 Ha CileLIHd)Ht1HH npaiiMepHH ABOiiKH '3a OTZIeJIHHTe
cmaiicHH1" BapnaHTH Ha ChAT;

• De novo CHHTe3 Ha KOHTPOJIHH gBlock (l)parMeHTH H pGEM-N1 CbAbP)Ka1UH

IIJIUMHAHH KOHCTPYKUHH 3a OUeHKa Ha

• IlpoBe)KJ1aHe Ha KOJIMqeCTBeH PCR (qPCR) 3a onpenenme Ha OTHOcvrreJIHaTa

erccnpecH51 Ha OTAeJIHHTe HPHK BapuaHTH B PUJIHt1HH cerMeHTH Ha racTpo-

HHTeCTHHaJTeH TpaKT;

• CTaTHCTHqeCKa 06pa60TKa H HOPMaJIH3aUH% cnpflM0 BbTpeL11eH CTaHJ1apT (GAPDH).
Me-ronuqecKaTa qacT e IlpencTaBeHa neTaiiJIH0, C *CHO OllHCaHHe Ha H3110J13BaHHTe

peaKTHBH, TIPOTOKOJIH H YCJIOBHSI 3a Oc06eH0 BTIeqaTJ1%Ba H31*OTBSIHeTO Ha

cerarmapTHH KPHBH 3a orrpeneJIAHe Ha ed)eKTHBHocrra Ha npaiiMepme — nmxon, KOiiT0

110BH111aBa Ha KOJIHqeCTBeHHTe pe3YJrraTH.

KaT0 MeTOAHqeH liponycKH MO)Ke na ce OT6eJ1e)KH JIH11caTa Ha 3a

H3110J13BaHHTe OTPHUaTeJIHH KOHTPOJIH IIPH 06paTHaTa TpaHCKPPff111HS1, KOeTO He

K0M11p0MeTmpa Ba-TIHAHocrra Ha pe3YJITaTHTe.

Pe3YJrramn
IlpeÅCTaBeHHTe pe3YJrraTH OT nuceperaLIH0HHarra pa60Ta 110Ka3Barr, qe npoyt1BaHeT0 e

He caM0 n06pe rlJ1aHnpaH0, HO H ycneL11H0 H311bJIHeHO. ÅaHHHTe ca OllHCaHH *CHO, J106pe

OHarJ1eAeHH, KaTO CJ1eÅBarr r10CTaBeHHTe ganat1H. Ilpenc•raBeHaTa XHCTOJ10rHt--1HaTa cTpyKTypa
Ha CTeHaTa Ha pa3JIHt1HH OTAeJIH Ha raCTPOHHTeCTHHaJIHHS1TPaKT CJIY)KH KaT0

OCHOBa 3a 110CJ1eJIBaL11H% MOJIeKYJ151PeH aHaJIH3.

A06pe onucaHH H OHarneneHH ca pe3YJITaTHTe KacaeLUH H

CPaBHHTeJIHaTa xapaKTepHCTHKa Ha eKcnpecH%Ta Ha OTAeJIHHTe CllJ1aiiCHHr BapuaHTH Ha

ChAT (M, cChAT, pChAT, R3, Nl H N2) B CTOMax, AyoneHYM, iieüYHYM, HJI%'M H KOJIOH.

HaMHpaM 3a oc06eH0 neMOHCTPaTHBHa HaXOÅKaTa, qe eKcnpecnxra Ha IlepH(bepHH51 THII

pChAT e AOMHHHpaL11a B no-AHCrraJIHHTe OTAeJIH Ha rHT, Koerro Kopec110HÅHpa c

(l)Y'HKUHOHaJIHaTa aBTOHOMHOCT Ha eHTepaJIHarra HepBHa CHCTeMa B •re3H 30HH.

AncKycnq
[IOJ1yqeHHTe pe3YJITaTH ca 06eKT Ha ÅHCKYCHSI B paMKHTe Ha 17 CTPaHHUH OT

Åucep•ra11H51Ta, KbAeTO ca pa31'J1enaHH H cpaBHeHH C06CTBeHHTe pe3YJITaTH C naHHHTe OT

Apyrn H3CJ1eÅBaHH, KOeTO 110KUBa pa3BHT aHaJIHTuqeH 110ÅXOÅ y ÅOKropaHTa H A06po

60paBeHe C HayqHaTa JIHTeparrypa no TeMaTa Ha AHCeperaUHOHHHS1 Tpyn. 06Cb)1CJÅaHeTO Ha

pe3YJITaTHTe 110Ka3Ba Å06po pa36HpaHe Ha B3aHMOBPb3Karra MOJIeKYJISIPHaTa

eKcnpecuq H (l)YHKLIHOHaJIHa-ra cneUHd)HKa Ha eHerepaJIHæra HepBHa CHCTeMa. VIpaBHJIHO ce

nonqeprraBa, qe pa3JIHt1Harra eKcnpecHfl Ha CilnaüCHHr BapuaHTHTe MO)Ke Ila 0Tpa351Ba

anar1THBHH MexaHH3MH Ha peryna11H51 Ha xoJIMHep1*Ht1HaTa aKTHBHOCT B pa3JIHt1HHTe o•rneJIM

Ha qpeBHaTa cTeHa.

ElpencTaBeH0 e KPaTKO 0606111aBaL110 '3aKJ1yoqeHue, KoeT0 0606111aBa pegyn•raurre H

3HaqeHmeT0 Ha H3BbpmeHOTO H3CJ1eABaHe B paMKHTe Ha AHCePTaUHOHHH}1 •rpyn.
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(DopMYJ1npaHH ca TPH H3BOAa, KOUTO ca JIOFW-IHO 0Tpa)KeHne Ha 110J1yqeHHTe

pe3YJITaTH. Te ca KOPeKTHH, Å06pe apryMeHTHpaHH u nerraiiJIHH. Vi3BOÅH ABe H TPH ca ÅOCTa
AbJ11*H H 6mxa MOI'JIH na ce pa3neJ151T, KaT0 CbOTBeTHO ce YBeJIVft1H 6P0%T Ha H3BOJIHTe.

111)HHocn n 31--1at1HMOCT Ha pa3pa60TKaTa 3a HayKaTa H npaKTHKaTa
IlppreMaM IIPHHOCHTe, npencrraBeHH OT AOKTOPaHTa. @0PMYJ1upaHH ca 3 LIPHHoca C

opH1'HHaJ1eH xapaKTep H 5 C IIPHJIO)ICH xapaKTep.

BHCOKO oneH%BaM KaTO IIPHHOC C MeTOÄOJIOrmqeH xapaKTep AH3aiiHa H

Ha IlpaüMepu 3a orrneJIHHTe cr1J1aiicHHr BapuaHTM Ha ChAT, KOeTO MO)Ke na
6bÅe U3110J13BaHO B 6bJxeLUHH3CJ1eJIBaHVff.

TPYJ1bT pa3L11Hpna 1103HaHHATa 3a reHeTHt1Hæra peryJ1a1_1H51 Ha xoJIHHeprHtmaTa

HeBPOTPaHCMHCH% B nepM(bepHHTe HePBHH CHCTeMH H MMa TIOTeHUHaJIHO TIPHJIO',KeHHe IIPH

H3CJ1eÅBaHHS1 Bbpxy raCTPOHHTeCTHHaJIHH CBbP3aHH C xoJIHHep1'HLIHH

HapymeHH%, Icarcro H pa3pa60TBaHeT0 Ha MOAeJIH 3a HeBP011POTeKUHH H pereHepaLIH51 Ha

eHTePUIHH HeBPOHH.

Ilpeuemca na ny6JIHKa1ÅHVITe no AncepTa1(H0HHHH rrpyn

Pe3YJITaTHTeOT AHCePTaUHOHHHS1 ca ny6JIHKYBaHH B 3 peaJIHH CTaTHH, Ha 2 OT

KOHTO A-p MapHH0Ba e aBTop. EÅHa OT CTaTHHTe e ny6JIHKYBaHa B crmcarme C HM11aKT

(baKTop. ElpencrraBHJ1a e pe3YJITarrurre OT H3CJ1eABaHerro Ha 4 HayqHH (bopyMa B bbJ1rapH%.

Ycne111H0 e peaJIM3upaH eAHH HayqeH npoeKT no TervrarrmcaTa Ha AHCePTaUHOHHH%

rrpyn, (l)HHaHcmpaH OT MY-FIJIeBeH.

ABTope(bepaT
ABTope(bepaTbT e IlpeAcTaBeH Ha 6bJ1raPCKH H aHrJIHiicKH e3HK. OTI*0Bap51 Ha

Vf3HCKBaHHSITa KaKTO 110 CbÅT,pxaHHe, TaKa u no od)0PMJ1ume. Toii orrpa351Ba KOPeKTHO

Cb111Hocvra Ha AHCePTaUHOHHH% OHarJ1eneH e C BHCOKO (Imrypu H

Ta6JIHUH. B Hero ca 0Tpa3eHH MeTOÅOJ10ruwra, OCHOBHHTe pe3YJrraTH C 06Cb)KÅaHeTO HM H

CbOTBeTHHTe H3BOAH, IIPHHOCH H cm,p3aHH're C TIDYÅa ny6JIUKaLIHH H Hayt1HH Cb06meHH51.

3aKJ110qeHne

AHCePTaUHOHHHflT Ha A-p AecHCJ1aBa MapHH0Ba MapHH0Ba „FIp0YHBaHe

eKcnpecH51Ta Ha 110JTyqeHHTe qpe3 UITePHaTHBHH% cnnaiicvmr HPHK BapvraHTH Ha

xoJIHHaueTHJ1-rrpaHc(bepuaTaB eHTepaJIHæra HepBHa cucrrervra Ha MH111Ka" npencrraBJ151Ba

3aÅbJ160qeH0, eKC11ePVfMeHTUIHO H aHaJIHTHHHO H3CJ1eÅBaHe Bbpxy eKcnpecpwra Ha HPHK
BapuaHTHTe Ha XOJIHHaueTHJITpaHC(bepuaTa B eHTepaJIHaTa HepBHa CHCTeMa Ha MH111Ka.

Pa60TaTa e MeTononorHLIHO npe11H3Ha, HayqH0 aprYMeHTupaHa H OPHI"HHUIHH

pe3YJITaTH C IIPHHoceH xapaKTep. 143CJ1eABaHeTO 060raT51Ba r103HaHnwra 3a MOJIeKYJ151PHaTa

opraHH3aLLH51 Ha XOJIHHeprHHHaTa cucrreMa B racTPOHHTeCTHHaJIHH% TpaKT H cb3ÅaBa OCHOBa

ga 6bneLUH npoyt1BaHH51 Bbpxy perynauwrra Ha HeBPOTpaHCMucuwra H POJ151Ta Ha ChAT B

npouecu. Pa60TaTa 0TroBapq Ha BCHt1KH H3HCKBaHH51Ta Ha 3aKOHa 3a

pa3Bwrue Ha arcaneMHLIHHS1 CbCTaB B Peny6JIHKa BbJ1rapM51 (3PACPB), IlpaBHJIHHKa 3a

VII)HJ1araHe Ha 3PACPb H CBOTBeTHH51 IlpaBUJIHHK Ha MY-VIJIeBeH. IlpencrraBeHHTe

5



MaTePHaJIH H AHCePTaUHOHHH pe3YJITaTH CbOTBeTCTBa•r Ha H3HCKBaHHS1 Ha

BHC111eTO YMHJIH11te.

AHCePTa11HOHHHfT 110Ka3Ba, qe AOKTopaHTbT A-p AecHCJ1aBaMapuH0Ba e

OBJWISIJ1a MeTOÅHKH, YMee na aHaJIH3upa, na cmrre3Hpa pe3YJITaTH H na (bopMYjmpa H3BOÅH.
OT H36poeHOTO cneÅBa, qe ca H311bJIHeHH ABeTe 3anat1H Ha

Å0KTopaHTypaTa — 06pa30BarreJIHaTa H Hayt1HaTa, H 3aB%pmeHHflT IIHcMeH TPYÅ MO)Ke aa
nonyt1H 3acnyxeHa rlOJIO)KwreJIHa OUeHKa.

Hopann ropeH3J10htH0T0, naBaM CBO%Ta 110JIO>KHTeJIHa OLIeHKa H IlpeÅJ1araM Ha

MHOroyBaxaeMHTe tlJ1eHOBe Ha Hayt1H0T0 na IIPHCbAH OHC "ÅOKTop" Ha A-p
AecHCJ1aBa MapHHOBa MapHH0Ba B AOKTopcKa IlporpaMa „AHaTOMHS1, XHCTOJIOI'HSI H

UHTOJIOFHH", HH 7.1. MeAHLIHHa.

10.11.2025 r.
rp. IlJ1eBeH

V13rOTBHJ1 CTaHOBHL11e-ro:

/npod). A-p rajlfl CTaBpeBa-MapHH0Ba,A.M./
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TO
The Chairman of the Scientific Jury

under the procedure for the acquisition of ESD "Doctor"
PhD program "Anatomy, Histology and Cytology"

OPINION
by Prof. Dr. Galya Tsvetanova Stavreva-Marinova, d.m.

Department ofPharmacology and Toxicology

Medical University - Pleven

SUBJECT:procedure for awarding the educational and scientific degree "Doctor"

Field of higher education: 7. "Health and sports"
Professional field: 7.1. "Medicine"
PhD program: "Anatomy, Histology and Cytology"
Author: Dr. Desislava Maronova Marinova

Form of PhD study: full-time PhD student

Dissertation title: "Study of the expression of choline acetyltransferase mRNA
alternative splicing isoforms in the mouse enteric nervous system"

Scientific supervisor: Assoc. Prof. Stefan Venelinov Trifonov, MD, PhD

I present the opinion in my capacity as a member of the Scientific Jury, as per the Order of

the Rector of the MU — Pleven (No. 4959/28.10.2025) and the decision of the 1st absent

meeting of the Scientific Jury (30.10.2025). I declare that I have no conflict of interest,

including co-authorship with PhD candidate DesislavaMarinova.

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 ofmaterials and documents, I 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 C57Bl/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 C57Bl/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 C57Bl/6NCrl line is
methodologically justified due to the well-studied genome and high comparability with
other vertebrate models.

A complex ofmodern 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

ofChAT;
• 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

individualmRNA 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, N 1, and
N2) in the stomach, duodenum, jejunum, ileum, and colon are well described and

illustrated. I 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
ofcholinergic 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 ofmodels 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 ofwhich

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 ofBulgaria, 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".

10.11.2025

Pleven

Sj gnature:
/Prof. Galya Stavreva-Marinova,MD, PhD/


