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PELEH3USI

ot npogecop a-p HAumutbp Iletko Cuspes, am - Kareapa no anatomus npu MeaumumHcKu
daxkynrer Ha Tpaxuiicku yHuepcutet, rp. Crapa 3aropa, Ha JucepTallMOHEH TPyaA 3a
npuaoOMBaHe Ha HayuyHa W oOpaszoBaTesHa CcTeneH “ZI0KTOP” MO HayvyHa CNeuuanHocT
“AHaTOMMs, XMCTOJIOTHS U LMTONIOrMS” B o0slacT Ha BUCLeTo oOpazoBaHue 7. 3apaBeonasBane
M cnopt ¥ npodecuoHanHo Hanpasienue 7.1. MenuuuHa, npeacrtaseH ot aA-p [decucaasa
MapunoBa MapuHoBa — acHMCTEHT B KaTeapa “AHAaTOMMs, XWCTOJIOTMs, LMTONOTHS M
Ouonorus’” npu MeaMUMHCKK YHUBEpCHUTET - rp. [lneBeH Ha Tema:

“IMIPOYYBAHE EKCIIPECUSITA HA INTOJIYYEHHUTE YPE3 AJITEPHATHUBHMUSI

CIIJIAMCUHT nPHK BAPUAHTU HA XOJIMHALETUJIITPAHC®EPA3ATA B
EHTEPAJIHATA HEPBHA CUCTEMA HA MULIKA™

CobriacHo 3anoBe Ne 4059/28.10.2025 na Pexktop na MY — rp. [1nesen

Heo0xoaumocT oT H3caeABaHETO

Temata Ha aMcepTalMOHHMS MPOEKT € aKTyaliHa, Thi Karo Bpb3KaTa uepBa-
MHMKPOOMOM-MO3bK € Ba)KHa HE caMO 3a IMOJJbp)KaHe HAa HOPMAJIHOTO CbCTOSIHME Ha
yepBaTa, HO W 3a MMYyHHaTa (YHKUMS M HEBPOICHUXMYHOTO Osiarornosiydyue Ha Leaus
opraHuszbM. EHTepaJHUTE HEBPOHM W3IMOJI3BAT PA3JIMUHU  HEBPOMEJMATOPU U
HEBPOMO/YJIATOPH KATO MMy TAX ALUETHIXOJWH € HaW-UIMPOKO 3acThIIEH W Hrpae
Ba)KHA pOJIS 3a MPaBUJIHOTO (PYHKLMOHMpAHE HAa HepBHATa cuctema. oW yvacTBa B
OCHOBHM MO3BYHHM TPOIECH: KOHTPOJI Ha JABIKEHHSTA, Bb30yKIAeHUeTo, ChHs. [IpouechTt
Ha 00yueHHETO U MmamMeTTa ChIIIO ca CBbP3aHH C TO3M HEBPOMEIHATOP.

EH3umMBT XonMHaueTunaTpaHcdepaza ydyacTBa B OMOCHHTE3a Ha AalETHIIXOJIMH,
KOSITO C€ OCBILECTBSIBA B LIMTOIIa3Mara Ha XOJMHEPrHYHUTE HEBPOHHU. To3M eH3uM
YECTO C€ M3MOJI3BAa 3a BM3yallM3MpaHe Ha XOJMHEpruuHuTe CTPYKTYpu. Crunaiicuur
BapuaHTuTe Ha UPHK 3a XonuHaueTuntpaHcgepasa, KOUTO C€ TpaHCKPUOMpAT OT reHa 3a
TO3W €H3MM, Ca HOBM MAapKEpH, M3MOJ3BAHU 3a BU3YaIU3UPAHE HA XOJIUHEPrHUHHUTE
CTPYKTYPH.

Hacrosiioro wu3cneasane Ha XosjuHaueTwiTpaHcdepaza Ha MOpPQPOIOrHUHO,
FEHETUYHO M MOJIEKYJISIPHO HHUBO € HEeoOXOAMMO, ThH KaTO BOJAM JIO OINO3HABaHE Ha
(PU3HOJIOTUYHOTO W MATOJIOTMHYHOTO CHCTOSIHUE HA XOJIMHEPrHYHUTE HEBPOHU B
€HTepajiHaTa HEepBHA CUCTEMa, KOETO € OT 3HAauyeHHe He caMO 3a HayKaTa, HO M 3a

JieyebHaTa rnpakTHKa.



AHaJu3 no ChINECTBO HA JHCEPTAUHOHHHUS TPY

Hceprauronuusr Tpya Ha a-p Jlecucnasa Mapunosa MapuHoBa € npejcTaBeH
(3aeIHO € TUTy/IHATa CTPaHMLA M ChABPKAHWETO) HA 126 CTaHZAPTHU CTPAHMLIM.
M3nonspana e knacuueckara cxema 3a oopmsHe Ha auceprauoHed Tpya 3a OHC
,»JIOKTOP.

B rnasara “Jluteparypen 0630p”, kosito obxBama 27 crpanuuu (7-33 ctp.) ca
uutpanud 238 astopu. Beuuku ca Ha natuHuua. PasrienaHd ca, KakTo ChBPEMEHHU
nyOJMKalMK, Taka M I10-CTapy CTAaTHM, KOSTO FOBOPU 3a 3a[bJOOYEHO THPCEHE Ha
JIUTEPATY PHU U3TOUHUIIM 110 U3CJIe[IBaHATA TEMA.

B rnasara “Lles, 3agaun n merognunu noaxoau” (34-49 ctp.) ca mpeacraBeHu
ABE SICHO (POPMYJIMPAHH LENH, 3a OCTUTAHETO HA KOMTO ca (pOPMYJIMpaH M 8 OCHOBHH
3a7lauu.

“Mamepuan u memoou”, He ca NpeJCTaBEHU KaTO OT/EJIHA IJ1aBa, a ¢a 4acT OT
Bropa rnaBa, pasnosioxkena na 16 crpanuuu (34-49 crp.). IloapobHo ca onucaHu
M3I10JI3BAaHUAT MaTepHall U MPUIIOKEHUTE U3CIeI0BATENICKA MeTO M. M3non3Banu ca:

CBETJIMHHA MUKPOCKOITHS;

crienuanusupan codryep 3a aHanu3 u Au3aiH Ha npaiiMepu Primer-BLAST;

PCR peakiusita 3a TecTBaHe CrielU(pUIHOCTTA HA NIPaliMEPHUTE NBOMKH;

PCR amnim@uxanus Ha U3cieBaHUTE CIUIAMCHHT BapHaHTH, ¢ anapat qTower3 G
Thermal Cycler (Analytik Jena, Germany);

M3rOTBSIHE HAa CEPUHHHU pa3pek/iaHusl Ha FeHHUTe (pparMeHTH, U3MOJI3BaHH KaTO
MaTpHlH 3a nposexaane Ha PCR ananus ¢ e KOHCTpyUpaHe Ha CTaHJapTHHU KPHUBH;

n3ojrpane Ha PHK ot ekcniepumMeHTanHu »UBOTHH;

CHUHTE3 Ha KoMmruieMeHTapHa JIHK;

konuyectseH PCR cbe cneumduunurte npadimepuu asoitku u JIHK ot cromax,
JIBAHAJICCETONIPHCTHHUK, IIPAa3HO, XBIOOUHO U J1e0eI0 YepBO Ha MHUIIIKH;

CTaTHUCTUYECKHU aHaIu3 - U3BbpLIeH e cbe SigmaPlot 11 (Systat Software, USA).

Beunuku nannu ot qPCR ekcriepuMeHTHTe Ha U3CIEABAHUTE CIUIANCHHI BAPUAHTH
ca NpeJCTaBEHW KaTO CpejHa CTOMHOCT + CTaHJapTHA rpelika Ha cpeaHara OT TpH

TEXHHYECKH ITOBTOPEHHUS 3a BCEKHU OpraH IpH MET JKUBOTHHU.



B rnaBata “PesynraTm”, pasnmonoxena Ha 31 crpanuuu (50-81 crp.) ca
npejcTaBeHy 25 Gurypu, ocHoBanu Ha 7 tabiauim u 1 camocTostenna tabaumna (Ne 5). Te
OTpassiBaT pe3yNTaTUTE, IIOCTUTHATH IMPH H3CJIENBAHE HA EKCIIPECHSTa Ha IMOJyYEeHUTE
upe3 anTepHaTHBHUs cruladcuHr MPHK Bapuantu Ha XomuHauerunrpancdepasara B
€HTepajHaTa HepBHA CHCTEMA Ha MHUIIKA.

I'naBata “O0chxaane Ha pesyaraTure”, € pasnoJioxena Ha 16 ctpauuim  (82-
97 ctp.). Ilo oTHOLIEHHE Ha OCOOEHOCTHTE B XMCTOJIOIMUHOTO YCTPOMCTBO HA CTEHATA Ha
XPaHOCMMJIATEJIHUST TPaKT Ha MHUIIKH nopojga CS57BI/6NCrl e ycranoBeHo, ye Ts uMma
OOl CTPYKTYpEeH IUIaH, XapaKTepeH 3a TPLOEeCTHTEe OpraHd. YCTaHOBSIBA Ce, 4Ye B
CTeHaTa Ha JBaHAJECETONPBCTHUKA Ca HaJM4YHU CyOMYKO3HHM BpyHepoBH jiie3u camo B
IBPBUTE 2 MM OT ABDKMHATA Ha 4epBOTO. ToBa MOJKpers myOIMKyBaHH Pe3yaTaTH Ha
Williams u Duckworth ot 2016 roauna. .

C u3nonssane Ha MeToaukara Swiss roll, BeBesena ot Reilly u Kirsner npes 1981
rOAINHA, Ce yCTaHOBsABA, Y€ 00OJHOTO YEPBO 3aroy4Ba KaTo MPOKCHMAJIEH KOJIOH, ClIeBaH
OT CpeaHa 4acCT U AUCTAJICH KOJIOH, 3aBbpIUBAIL C XaPAKTEPHUSI 3@ MULIKUTE KbC PEKTYM
1 aHyc. CBbUIMHCKMAT CTOMax Ce XapakTepH3upa C JKJIE3UCT eMUTed C LSIIOTO
pa3HOOOpasue OT KJIETKHU, H3rPAKAALLM KapAHaYHUTe, QYHLYCHUTE U TUIOPHHUTE KIIE3H.

B u3pabotenurte OT NOKTOpaHTa XMCTOJIOTMYHH IMpENApaTH SICHO € IMpeCTaBeH
plexus myentericus (Auerbachi), nokanusupan Mexmy BBTPEIIHHS KPbrOB M BBHIIHMS
HaJUTBXKCH CJIOW Ha MyCKynHata oOBHMBKa. ToBa mojkperns pesynratute Ha Kirov u
xonekTuB oT 2016 roauna. Jlobpe ce ouepraBa W plexus submucosus, pasnoioKeH
MEXy JIMraBuLiaTa i MyCKyJIHaTa oOBHBKa. B TOBa cruieteHre ce HabI0qaBaT MaJKy 110
pa3Mep ranrjiuu, NpbCHATH MEX/y CheJIMHUTETHOTbKAHHUTE BJIaKHa HA cyOMyKo3ara.

[lo oTHOmEHKE Ha (yHKIMOHANHA OpraHU3aLMs Ha EHTEpajiHaTa HEPBHA CHCTEMA
Ce mojayeprasa, 4Ye CHTEpaJHUTE CIUIETEHHs OOpa3yBaT KOMIUIEKCEH HEpBEH arapar,
KOHTO (PYHKIMOHMpA OTHOCHTENIHO HE3aBHCHMO OT LIEHTpajHaTa HEpBHA CHCTEMA.
MHoro aBTopu cBbp3BaT (YHKLHMOHAIHATE HAPYIIEHHS B FaCTPOMHTECTHHAIHMUS TPAKT
OCBEH C axajiasus, racrporapesa, upeBHa OOCTpykuus, Oonect Ha KpoH u Gonect Ha
XUpUINpPYHT, OlIE ¢ Pa3BUTUETO Ha HoJiecT Ha AJxaiiMep.

ALCTHIXOJNIMH € OCHOBHMST BB30YXKIall MeIHaTop B €HTepajHaTa HepBHA

cucrema. Tol yuacTBa B KOHTpOJa M peryjalusTa Ha MHOXECTBO (hPU3HOJIOrHUHM
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MPOLECH B racTpo-eHTepaiHaTa HepBHa cucTeMa. OCHOBHUAT €H3UM B OHOCHHTE3aTa My
¢ XonuHaueTHiTpanc(epasa. MscnenBaneto Ha pasiMyHUTE CIUIAHCHMHI BapMaHTH Ha
uPHK, komupama cuHTeza Ha eH3MMa M TAXHATa EKCIIpecHs € OT 3HaueHHe 3a
Pa3sKpUBAHETO HA MOJICKYJIIPHUTE MEXAHU3MMU, CBBP3aHH C TE€3U 3200 IABAHMSI.

['eHETHYHMAT aHaNIn3 Ha XOJIMHALETHUITpaHc(epasa MokKas3pa, ue TO3M EH3HUM ce
KOZMpa OT €IMH I'€H, KOMTO NpH MHUIIKU BKJIIOYBA CEJIEMHAJECET €K30Ha. Bhrpeku, ue
MUILIHKST T€H 3a XOJIMHALETHITPpaHC(epaza U HErOBUTE PEryJIaTOPHH €JIEMEHTH Cca 00EKT
Ha MHTEH3WBHH HAY4YHW M3CJIC[BAHMs, MO3HAHUSATA OTHOCHO PAa3JIMYHUTE MOJIEJIM Ha
CKCIIpeCUsi Ha aJTEpPHATHMBHUTE CIUIacMHTr BapuaHtTh Ha WMPHK 3a xonmuaunerwmi-
TpaHc(epasza 0CTaBaT HEMI'bJIHU U HEAOCTATHYHO MPOYYEHH.

Hali-4ecTo M3Moa3BaHUsT METOJ| 32 OTHOCHTENIHA KOJiMuecTBeHa oueHka e AACt
METOJIbT, IpPH KOHTO CE€ H3YMCISIBA IPOMEHUTE B EKCIIPECHATa MEXAY pas3iuyHH
€KCIIEPUMEHTAIIHU YCJIOBUSl MM TBhKaHH 4pe3 CPaBHUTEJIEH aHaJli3 Ha LUKIHYHHUTE
nparosu croiHoctyd (Ct) Ha TapreTHMst U pedepeHTHUs reH. [lpu TO3u Meron ce
HopmanusupaT Ct CTOHHOCTHUTE Ha TapreTHHs IeH CIPSIMO pPe(EepeHTHHS] I'€H U Ce
cpaBusBaT ACt CTOHHOCTUTE CBC CBHOTBETHA KOHTpOJIHA Mpoda. OTHOCHTEIHOTO
KOJIMYECTBO HA EKCIIpecHs ce u3uucisiBa upe3 popmynara 2"-AACt.

B rnaBara “3akaiodyenue” (98 crp.) ce mocouBa 3HaAUYEHHUETO Ha ALETHIIXOJIMHA U
XOJIMHEPruYyHaTa CUCTEMa B MHOXECTBO (DU3HMOJNIOTMYHU TMPOLECH B YOBELIKHS
opranuszbm. Otbens3Ba ce, 4e TMATOJOTHYHH CBCTOSHUS, KOHUTO C€ JbJDKaT Ha
XOJIMHIEPruYeH W3JMIIBK MM HEJOCTHI, B YMSITO MATOreHe3a Ba)KHA pOJiss HIpae
€HTepajiHaTa HEpBHA CHCTEMA, CTAaBaT AOCTHIIHU 3a (papMaKOJIOrHYHA U T'e€HHA Teparius.

B rnasara “UzBoan” (99 cTp.) Ha IBPBO MSCTO CE MOAYEPTABA 3HAYEHUETO HA
meToma Swiss roll kaTo onTuManeH MOJAXOA 3a XMCTOJOTHYHO MPOy4YBaHE Ha
FacCTpPOMHTECTHHAJIHUS TpaKT IMpM MULIKA. BBB BTOpUST W3BOA Cce [OCOYBa, ue
Ch3nazeHuTe de novo mpaliMepHU JBOMKH 32 OTKPHBAaHE Ha CIIAMCHHI BapHaHTHTE M.
cChAT un pChAT ycneurno amnmuduumpar cneuuduanu PCR npoayktu ¢ ouaksanara
AbJDKUHA. M3BLPIICHUAT OTHOCHTENEH KOJIMYECTBEH aHAJIM3 Ha EKCIIpecHsTa Ha Te3H
CITAMCHHI BADUAHTH B [10CNIEIOBATEIHUTE CETMEHTH Ha raCTPOMHTECTUHAJIHKS TPaKT Ha

MHUIIKa HE ITOKa3a CTATUCTUYECKHU 3HAYUMH Pa3JIMKU B HUBATa Ha €KCIIPECHUs.



B rnasa “Ilpunocn™ (100 cTp.) ca npeactaBeHd 3 OpUTHHAIHK M 5 MpUHOCA C
TMIPUIIOKEH XapakTep.

Paspaborena e rnasa ,,bbaemn nacoku u nepecnekrusu’ (100 ctp.), B KogTO ca
(popmymrpanu ObJ€IIM HAYYHH HACOKH 3a NPOJBIDKABAHE HA M3CIIE0BaTelickaTa paboTa.
OcbluecTBABaHETO HA TE3HM HACOKM OW JONMPHHECNIO 3a MO-MBJIHOTO pa30upaHe Ha
NOCTTPaHCKPUITLIMOHHATA Peryjalus Ha XOJMHaLeTHITpaHchepasa U posisiTa Ha eH3uMma
B HOpMajiHaTa M [aTOJOrMYHa (YHKIMS Ha XOJMHEpPrHyHaTa CHrHAJIM3alus B
€HTepaJiHaTa HepBHA CUCTEMA.

B kpas Ha auceprauuoHHMs Tpya ca mocrtaBeHd ase Ilpuiaoxenmsi (102-108
CTp.), KOMTO MOSICHABAT M3IOJI3BAaHUTE METO/M Ha H3CIIC/[BAHE.

I'naara ,,budaunorpagus (109-126 crp.) odxsamma 270 asropu. [Ipeacrapenu ca
KaKTO HOBHM ITyOJMKaLMH, TaKka U MO-CTapH, KOETO MO3BOJISBA JIa ce OOXBAHE €/IMH rOJIsIM
BpeMEBH TMEPHOA MW JlaBa MO-I'bJIHA INPEJCTaBa 3a HAlpaBeHUTE IIpe3 TOJUHUTE

H3CJICABaHHs, U OITUCAHUTE PE3YJITATH.

3akJar4yeHue

[Tpu n3cnenBanusita BbB Bph3Ka C AUCEpTAIMOHHUS TPyl Ha TeMa “TIPOYUBAHE
EKCIIPECUSITA HA TMOJYYEHUTE YPE3 AJTEPHATUBHUS CIUJIAUCHHI
uPHK BAPUAHTH HA XOJIMUHALETHJITPAHC®EPA3ATA B EHTEPAJIHATA
HEPBHA CHCTEMA HA MMIIKA” p-p /[lecucnaa MapunoBa MapuHoBa e
M3I0JI3BaJla ChbBPEMEHHM OOEKTUBHM HAy4YHHM MeToJu. Pesynrature uUmar He camo
TEOPETHYHO, HO M BaXKHO MPAKTHUECKO MPUIIOKEHHE, CBBP3aHO ChC Ch3/laBaHE HAa OCHOBA
3a JIeYeHHe Ha 3a00JsIBAaHUs HA raCTPOMHTECTHHANIHUS TPAKT U HEPBHATa CUCTEMA..

HMsciensanero, nocraBeHara ueli, 100pe GopMyMpaHuTe 3a/a4u, 00CHKIAAHETO U
M3BOJIMTE J0Ka3BaT, Y€ KaHAMJATHT NpUTEXkaBa 3aJbJI0OUYEHU TEOPETUYHHU 3HAHMs, B
CHOTBETHATa 00JACT, MPAKTHYECKH YMEHHS M CIIOCOOHOCT 3a CAMOCTOSITEJIHH HAY4HH

HU3CJICIBaHUAA.
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MscnenBanero npejcranisiBa OPUrMHAJICH U MOTBBPAUTENICH MPUHOC B HaykaTta,
KOETO Ce MOTBbPKAaBa OT rnocoyeHure Ha cTpanuua 100 Tpu opuruHaIHU U MET NpUHOCca
C NMPHJIOKEH XapaKTep U JI0Ka3Ba, Y€ KaHAMWAATHT NPUTEKaBa 3abI100YCHH TEOPETHYHH
3HaHWS B CBHOTBETHATa OONACT, KAKTO M CIIOCOOHOCT 3a CaMOCTOSITEIIHM HayuHH
U3CJIeIBAHHUS.

Cuuram, ue qUCEPTALMOHHUSAT TPy MPUTEkKaBa MHOIO LIEHHHU KadecTBa. Tol numa
HE CaMO TEOpPETHYEH, HO W HAyYHO-TIPUJIOXKEH XapakTep, Mopajd KOeTo My JaBam
MOJIOKHTEJIHA OLleHKA, W Ipe/laraM Ha 4ICHOBETE Ha yBa)XKaeMOTO Hay4dHO XKypH Jia
npucwhasT Ha J-p JecucrnaBa MapuHoBa MapuHoBa — acucteHT B Kareapara no
aHATOMMS, XMCTOJIOTHMs, LMTOJIOrMss W Ouosoruss Ha MEAMLIMHCKH YHHUBEPCHUTET,
dakynrer no meaunuHa, B rp. IlneseH, HayyHara u obpasoBaresiHaTa CTENEH “JOKTOp”
CBHIJIACHO HW3MCKBaHUATA Ha 3aKkOHA 3a pa3BUTHETO HAa aKaJEeMHUYHHUS CbCTaB M

HpaBnnHuKa 3a MPHUIIOXKECHHUETO MY.
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REVIEW

by Professor Dimitar Petkov Sivrev, MD, PhD — Department of Anatomy, Faculty of
Medicine, Trakia University, Stara Zagora, on a dissertation for the award of the
educational and scientific degree PhD in the scientific specialty “Anatomy, Histology,
and Cytology” within Higher Education Area 7 “Healthcare and Sport,” Professional
Field 7.1 “Medicine,” submitted by Assistant Professor Desislava Marinova Marinova —
Department of Anatomy, Histology, Cytology and Biology, Medical University, Pleven,
entitled:

Study of the expression of choline acetyltransferase mRNA alternative
splicing isoforms in the mouse enteric nervous system

determined by order No. 4059/28.10.2025 of the rector of MU — Pleven

Need for the research

The topic of the dissertation is timely, as the gut-microbiome—brain axis is
essential not only for maintaining the normal state of the intestines but also for
immune function and neuropsychiatric well-being of the organism as a whole.
Enteric neurons utilize various neurotransmitters and neuromodulators, among
which acetylcholine is the most prevalent and plays a pivotal role in the proper
functioning of the nervous system. Acetylcholine participates in fundamental brain
processes such as motor control, arousal, and sleep, and it is closely related to
learning and memory.

Choline acetyltransferase (ChAT) is the key enzyme for acetylcholine
biosynthesis in the cytoplasm of cholinergic neurons and is commonly used to
visualize cholinergic structures. mRNA splice variants of ChAT transcribed from
the gene are emerging markers for visualizing cholinergic structures.

A comprehensive investigation of choline acetyltransferase at the
morphological, genetic, and molecular levels is therefore necessary to improve our
understanding of the physiological and pathological states of cholinergic neurons
in the enteric nervous system (ENS), which is important not only for science, but
also for medical practice.



Substantive analysis of the dissertation

The dissertation by Dr Desislava Marinova Marinova is presented on 126
standard pages (including title page and table of contents) and follows the classical
structure for a PhD thesis.

The chapter “Literature Review” spans 27 pages (pp. 7-33) and cites 238
authors, all given in Latin script. Both contemporary publications and earlier
works are discussed, reflecting a thorough literature search on the topic.

The chapter “Aims, Objectives, and Methodological Approaches” (pp. 34—
49) presents two clearly formulated aims addressed through eight major tasks.

“Materials and Methods” is presented as a sub-chapter within Chapter Two
over 16 pages (pp. 34—49). The materials used and research methods applied are
described in detail. The methods include:

light microscopy;

specialized software for primer analysis and design (Primer-BLAST);

PCR reactions to test primer-pair specificity;

PCR amplification of splice variants using a qTower3 G Thermal Cycler
(Analytik Jena, Germany);

preparation of serial dilutions of gene fragments used as templates for
constructing standard curves;

RNA isolation from experimental animals;

synthesis of complementary DNA (cDNA);

quantitative PCR with specific primer pairs using DNA from the stomach,
duodenum, jejunum, ileum, and colon of mice.

Statistical analysis was performed with SigmaPlot 11 (Systat Software, USA).

All gPCR data for the splice variants are presented as mean + standard error of

the mean (SEM) based on three technical replicates for each organ in five animals.



The “Results” chapter (31 pages; pp. 50-81) contains 25 figures based on
seven tables and one stand-alone table (No. 5). These present the expression of
alternatively spliced ChAT mRNA variants in the mouse enteric nervous system
across the gastrointestinal tract.

The “Discussion” chapter (16 pages; pp. 82-97) evaluates histological
features of the gastrointestinal wall in C57BI/6NCrl mice, which follow the
general structural plan characteristic of tubular organs. Submucosal Brunner’s
glands are present in the duodenum only within the first ~2 mm of its length, in
agreement with results reported by Williams and Duckworth (2016).

Using the Swiss roll technique introduced by Reilly and Kirsner (1981), the
colon is shown to begin as a proximal colon, followed by a middle and distal
colon, ending with the short mouse rectum and anus. The proper stomach exhibits
glandular epithelium with the full variety of cells constituting the cardiac, fundic,
and pyloric glands.

In the candidate’s histological preparations, the myenteric plexus (Auerbach)
located between the inner circular and outer longitudinal muscle layers is clearly
visualized, corroborating findings by Kirov etal. (2016). The submucosal
(Meissner) plexus situated between the mucosa and the muscularis is also well
delineated; its ganglia are small and scattered among the connective-tissue fibers
of the submucosa.

Functionally, the ENS forms a complex neural apparatus that operates
relatively independently of the central nervous system. Beyond achalasia,
gastroparesis, intestinal obstruction, Crohn’s disease, and Hirschsprung disease,
many authors associate gastrointestinal dysfunction with Alzheimer’s disease.

Acetylcholine is the principal excitatory mediator in the enteric nervous
system, governing numerous physiological processes in the gastrointestinal tract.
choline acetyltransferase is the key enzyme in its biosynthesis. Investigating the
alternative mRNA splice variants encoding choline acetyltransferase and their

expression helps elucidate the molecular mechanisms underlying these disorders.
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Genetic analysis indicates that in mice choline acetyltransferase is encoded by
a single gene comprising 17 exons. Despite extensive research on the murine
choline acetyltransferase gene and its regulatory elements, patterns of expression
for alternative ChAT mRNA splice variants remain insufficiently characterized.

For relative quantification, the most commonly applied approach is the AACt
method, which estimates expression changes across tissues or experimental
conditions by comparing cycle threshold (Ct) values of target and reference genes.
Target-gene Ct values are normalized to the reference gene and ACt values are
compared to a control sample; relative expression is calculated as 2(—-AACt).

The “Conclusion” chapter (p. 98) highlights the importance of acetylcholine
and the cholinergic system in multiple physiological processes in the human body.
Pathological conditions due to cholinergic excess or deficiency involving the ENS
may thus become amenable to pharmacological and gene-based therapy.

The “Findings” chapter (p. 99) emphasize, first, the Swiss roll technique as an
optimal approach for histological assessment of the mouse gastrointestinal tract.
Second, the de novo primer pairs designed for M, cChAT, and pChAT splice
variants successfully amplified specific PCR products of the expected length.
Relative quantitative analysis of these splice variants across successive segments
of the mouse gastrointestinal tract did not reveal statistically significant
differences in expression levels.

The “Contributions™ (p. 100) list three original contributions and five
practical contributions.

The section “Future Directions and Perspectives” (p. 100) formulates
further research avenues whose implementation would deepen our understanding
of post-transcriptional regulation of choline acetyltransferase and the role of the
enzyme in normal and pathological cholinergic signaling within the enteric

nervous system.



Two appendices (pp. 102—108) clarify the methods employed.
The “Bibliography™ (pp. 109-126) includes 270 authors, encompassing both
recent and earlier publications, which allows coverage of a broad temporal span

and provides a comprehensive view of prior studies and reported findings.

Conclusion

In conducting the research for the dissertation entitled “Study of the
expression of choline acetyltransferase mRNA alternative splicing isoforms in
the mouse enteric nervous system” Dr Desislava Marinova Marinova employed
modern, objective scientific methods. The results have not only theoretical but
also important practical significance, establishing a foundation for potential
treatment of diseases of the gastrointestinal tract and the nervous system.

The research, its stated aim, the well-formulated tasks, the discussion, and the
conclusions demonstrate that the candidate possesses in-depth theoretical
knowledge in the field, practical skills, and the capacity for independent scientific
work.

The study constitutes both original and confirmatory contributions to science-
as evidenced by the three original and five applied contributions listed on p. 100
attesting to the candidate’s deep theoretical grounding and ability to conduct
independent research.

I am convinced that the dissertation possesses many valuable qualities. It has
not only theoretical but also scientific-applied merit. Therefore, I give it a positive
evaluation and recommend that the esteemed scientific jury award Assistant
Professor Desislava Marinova Marinova - Department of Anatomy, Histology,
Cytology, and Biology, Medical University, Faculty of Medicine, Pleven, the
educational and scientific degree PhD, in accordance with the Law on the

Development of the Academic Staff and its implementing regulations.
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