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or aoq, A-p Berucnaaa Iiruera TepstreB4 ,q.M. , I{ucrzryr uo 6uonorrr u mryxororur Ea
panuHorrctBaEero,AxaA. K. Bparanor", EAH

rra ,4,rcelrTar[roEerr rp)A rra TeMa:

,H3C/IEABAHIifl HA MEXATTI3MHTE HA KJIETbqHA CMbpT I{ p(ULfTA HA

EOEICTOPA GASDERMIN D, IIPI{ HHAYIflII{fl HA IIH.0./IAJTIA:IoMATA NLRP3.

3HAIIEHIE 3A TIAPYIIIEHI,IE HA MbXI(Ufl OEPTI{JIHTET (

ua I{m<a I{reraaona I{rerrona-}IraxoBa, AorrropaET

Jla6oparopur no OMIIKC rexnonorru.r,

I4ncrrryr uo drotrcrut t w"ryuonoru, Ha patMHoxaBauero ,/AxaA. K. Bparanon.., EAII

:a npngo6uraue ra o6parorarc.mra r{ EE ma creuen ,,,{orcrop..

Ilpotfecuouarmo naupasrrem{e 4.3 Exononrqecrst raylo4 O6nacr 4. Ilpxpoaur uayc.r,
Mar€Maruxa rr uuQopuamu<a,

IIIuQrp 01.06.23

Peqensuma e IBrorBeEa B gborBercrBr,re c u3rrcKB:lrrr{Jrra ra 3aroua 3a pa3Brrr[e Ea

aKaAeMErMrr cEsraB Ea Peny6ma Erruapzr u Ilparurmxa 3a qplnoxeuxero My B

I4ucrrrryr uo 6rononrr u nqnroJrorru{ Ea pa3MEoxaranero ,*A,rag. K. Bparaxon.., EAH.

Arryamom ua raywu upo6neu

Arrya.rnrocma Ha rldysloza npo6neu e [peAcraBeHa cr{Ere3rrpaHo B yBoAa Ha

rucepraq{oFm{, Tp}rg tr e apryMeETrryaxa r 4emfimr r Jmr€par}?Eu o6rop. Br.qgo e, ve u
e B rpu rrocoKz. Hayxroro Eutqpa.EleEtre e B npoywaxe poJurra rra rurrorroBn ([arropu xa
ecTecltseEru mvfyErrgr, KaKBrrm ca racuata-l, racuasa-3, aAarrTopEu npmerm Asc,
cD300a, Gasdermine E ra rorgyr<ryr na rnr[nartrasouara NLPR3 rr Mexarru3Mrrre Ha

KJrerErma curpr. Ilpnnoxuoro EatrpaBneErre e o6ocnosaHo o'r 3HaqeHugro rra re3[
Mexurr3Mr{ 3a rI3rcII rBase trpFrr,rHrrre 3a rrbxKrl, crepn xrrer. pa6mara zMa r.r coqiraJreH

ac[eKr, trpeltsrrl EapacrBaryr, 6poi x.rrnuwr cJDArau c r.nap. ..rrmxoo.r 
$arrop',, a rIpeABrrI
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troll) reHrrre peryJrrafl,r, EacolrBa rr B trocoKa, orB6a o6racma Ha penpoAyrcruBEara

r[rryEonorE, II 6uonon4r. Illrpororrr o6xaar ra Jrrrr€paryprxrre i3TotrErryr - m 70-re
ro4mr ua )o( B. Ao Enmr,ryr, Ee caMo trorBr6pxAaBa Ka3asoro, Ho e H u3pa3 Ea oDrErmara
TeopeTmEa troEOmBKa Ha lprcepraETKara.

Tora o6ycnanr ao noJrxMa cretre, arcrya,r,ocrra r 3,arr ocrra Ea ,rycepraDEo,Ent
rplq ua ILma Ilremuora-llsaEoBa.

Bra ocnora xa roperrnoxexorro qpf,eMaM Etcnegparur npo6neu 3a axrya,rer.

Apryr,aerrarglr na HaqpaBeErrre xlcne,BaHrrt

,{xcegrarrxara e o6ocnosara ueo6xo.unrocrta or u3cnepag,rra cn B lrlpBara qacr

- flmeparypeE o6sop. B par\,fforr€ Ha or(oro 24 crpamry,I4nxa I{reranora-rlaaxoaa uparu
uoapo6en aE,urrc Ea rureparypar-d (213 armpa 3a treptroA or troBeqe m 50 ro4ml),
UOCBCTEIIA EA KJICTGqIIIITE I{ MOJIEKYJI'PEE MCXAHIi3MII HA KIET6IIHA CMBPT B

o6qo6xonorrseE cMtrcEJI, Eo r{ cqpxuo EMyEoJrorrIHo npuBrrne[rpone,o Mrcro, KaKBom
ca ceproruerrrre rnefior. B trocne/Es naparpa![ ca r{rBeAeHr{ Earmfie npo6ner,ru,
moopuarg{rra 3a ftoluo e ocrcb.q{a u qxero r{3rrclrflBaue Moxce Aa }rMa cLqecrBeH

OyrgaMerralex rr Me,rolrrcKu nptrEoc.

I{en u sagau

I{enra u trocraBeurrre ceAeM 3aAarm ca Qoplrympauz ,cuo , xparro. Te
trpou3xoxAar oT Arulrrrre B mmeparypEr{, o6sop II olr rBBeAeHrrre r o606qeruero
3IIKIIIGICEH'.

Marepralu u uero;gl

Parae*t o6xraqa 14 c.rpamqr c o6oco6em pa troApa3AeJra - Marepr{aJrn u Mcm4r.
B "Marepuarn" r Aetafi.m ca qpeAcraaeuu Bcr{rIKr{ Marep[aJlrr, KoI{m ca rBrroJBBaEtr B

eKcuepEMeETanuara pa6ota, BKJI. rr3TorrEr.rr, pa6otrr KoEqeHTpaqtru, ocEoBEr{
xapaKrepllc'rEcr (oco6euo Ba)rGo 3a Krrer6qErrre mnum), rparr.a o60cuonKa c JErreparypEa
clpaBxa 3aqo e qpe,ryoser€H AaAeHn r Marepxan.

Hs6parorre Mero4{, B tro-ro.rurMara c,, qacr, ca ocfloBaror ua nafi-crapeuem.e
Eayrlrru II TexHonor}IrlEu aosrlDreEur, I(oEro rlpaBu rro3tr pa3Aen r.BKJIrorMTeJIEo qeEeH.

Ilo4po6aoro o[rcarr,e He caMo tro3BoJlrBa B63qpou3B",(Aul'ero Ba Meroprr€, Eo e 
',qoKan, encrBo sa npu406rrrrre 3HaHtr r' trpaKTl{.recKr{ )a,reHr{, Ea al{cegraHroara.

Pasroo6parrero Ea MeroErre upneMaM Karo ocuoBa 3ir troryrraBage Ea AocroBepgrr
pe3yJraEr.
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Cne4 par4en "Marepua:rr r ugropr" x qpeAx ..perylrranr,', 
e go6aaeua ctpesrrq^, xa

I<orTo cxeMaTf,rlEo e UpeAcTaB€Ha pa6orxara xtrtrorle3a. Oqensarrr BI{coKo mBa, Karo Erpa3
Ea ycBoeHu 3EaEr.rr, )nileEru u aEarIrITrrEo MucJreEe.

Peryrrraur

Pa34enrr Pesyrrrau o6xraqa 49 wpawrya,4O srrypu , BKJrroqBa 16 uo4raraarxr.
Ilo4pegex e rorrruo - or Qermrmrre r*MeEeEr, Ao no4po6uo u 4era.firuo r.gcnepare Ea
B63MoxHflTe rlpllrytr[r. IlpeAc-raaeru ca ,qoxa3arelrcrBa 3a caMocrorreJrgorro l.nrcJre,Earre Ha
orAeJrHrrr€ MoneK)DIn - Kactr tr{ 1 u 3, uur}nauasor.rara Nlrp3, aAa[TopH[c nporerx ASC,

cD300a, e0errrr Ea pa3Jrrmr arcrroaruorErr curE,urf, npes TLR4 n AEaM[lrErrre qpoMerflr
B pir3JrtrrrHu BpeMeBrr roqr(I{. floxa3aEo e BoAeqom 3HaqeE[e aa cD300a B aKruBr4)arre Ha
arro![arurra n currrilJlrBal[urra B xora Ea Br3uaJlrrreJrEara pearuu{, B IorerK}rre na Cepronn.
oqenrgaM Btrcoxo trocrrrErmrre pe3yrrrarn r trpeAcraBe,rrre .EEMK, a a*urtr3r.
I4scnepa.rero Ea eJreMe,Tare Ha BpoAeE* mrryErrgr e [pe4.Br.r*ar€ncrBo, a ryl( ce BTDKAa

rlrnocreE rr saAEJr6Osen uo4<o4 e roBa EarrpaBneEue. Ilorryuemrrc pesyrrrarn ca o6o6qeror s
aamryTe oT HaEotropoBorlo ceKBerrxpaHe z rBBeaeEtrTe peaKrorw { E61Iqa, per}mrpaEr oT
neBHure rpalrcrqutrTr, 3aBrrEeHlr cnea aror.rBaru.r, B MuIIur reEoM r{ qpeAcraBerrr xa !plr. 32.

.{oxa:ana e Bp}3xa Ha }'grr"rrgtrreJu Ea rrupomorrrEara rurerbqHa crr,rpr GSDMD c
XACUA:A-I I XACNIIA-3, EACOqBAT KJICTI(IITA ICbM PA3JIECE TIIII KIICTBqEA CrrrPr. B
[ocJre,@{, pa3AeJr Ha "Pegynrarr" e H3cneABaEa Bpa3Kara Mexs/ }ru(poaBToifarrr n
"crrxa;ur ga oracnocr" ram LPS, ocEoBaHu xa TLR4 aKTra4paHero, roero rrpr{eMaM rre
caMo KIno 0606qeme Ea EoJryqernrr€ pe3yJrrirm, Eo u Karo IlocrilBrEe Ea HoBr.r BEqpoclr 3a
tro-rraTur6rrult u3cne,@alll{r.

lncrc1cnz

PasAerar ,gcKycnx. e Earr,'ca, ta 12 crp*,,rv, crerEaxo u rroAlreAe'o. Ironyse*rre
PESYJTTATE CA O6CT4ETU B CBETJII{HATA IIA JtrITCPgryPInlTC AAHIIIT trO HAIIPAANEEIT'TA BPOAEH

ruYMIET H MOJIEK)ME)IIXTE Me)(aEI{3MI{, OIIPEAeJIry (JIETbIIEATA CI46A NPrr AICTf,BITPAEE

sa TLRS. Bnesa reEre trpaan aHaJMrrrrrHxrr rrop(oa Ea rBJroxeHuero. .flucxycurra
3aB6prnFa cEc 3llKIrKFIeIrRe' B moefi) ca oqepraEr r, flepctreKruBnr]e 3a trpoAf,JDKaBaEe Ha
pa6orara

Ylsg,om

Haupanem ca uecr rBBoAa, mormo crorBercrrar Ea rror[Frenrre p€3yJrrarlr.

Brg ocsosa Ha rrx ca rtBeAerrr rlrn upruroc4 Kolrro gtpa3rBar noJqrreuure
pByJrTam.
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Bcruqrocr, trpu'oc,'re Ha Erceprauro,Hr{, Tp)r{ ca uoBeqe u ce l.r3pa3rBar B E rroJlxo
trocoKtr: r rr6pauara reuanrra - ecrrecrBeE IlMyEETrer, B cEqerarruero rra Merom II aEanlxtE,
xorllo EarraJrHo mmBaprr Ha cbBpeMeInIIlTe r{:}IICKB!UTII' 3a rraysa pa6mq r llpery{3Hr.r,
Eayqes crrfi rra rIIIcaEe, 3a Kogro rpr6ra 4a troAsepras E trpuEoca Ea rraywrx p6roBorrrreJr

ryoO. a-p copeu Xaipa6e4ru. BnEo, qe caMo MUrKa rracr or psyJrramre e rry6mur5ruana r.r

crmpaBrM trpeuogrr€ ocraEaJrrrre aasru ctqo Aa 6rAar otroBecreun.

IlIuau eg6 Brbrrpoc KbM ,u{cepra,T*ara: Huare rm 4amr 3a axrr'rpaHe aa uo4o6nn
t paSJrJ,.rEn o.r IlocolleEf,Te B ,Ucepral[rrTa Mexagr:iMr.r Ha ecTecTBeErfl InIyEneT B

Apym mrlyEonorruo upuar.nrrnporamr uema?

.(rceprarrxara e o6o6rqr.na uoJr)Frerrrre pesyJrram s .@e try6Jufieqtr{, Ea tror{lo e
rr'pBlr tr B,op,, aarop. H ,pere ca B MerxAyEapo4rn crtrrca8tr c m,marr $arrop. flpeqcraaeu
e crurcrx c rpn ysacrr.rr B MexA)rEapo4nr Haywur Qopyr,ol

B rarurroqenue, qpeAcraBer{rrrr Mr{ 3a craEoBuqe ,qrrcepraqtroxeH rpyA e
IBxJrrorMTeJrHo EETepeceE r 6orat tra trolproIu u troJD reEn pe3ylrtam. Br"/{qo, se
.@cepra,T.ara e oBnaJlf[a ronnr 6pofi Merorun E MoXe CaMOCTOrrerHo Aa oprarrr{r4pa H
IBBIEPIIIBII EKCIIEPITMEIITAIEATA PA6M4 r AA AHAJIIB4PA trO4FICEIiTE PCErJIIAIII. TOSA IEI
AaBa ocEoBaE e yG4euo Aa qpetroporritM Ea yBa(aeMoro Eaysuo x54rrr Aa macyrr.,
troroxrreJrrro 3a rrpncbxAaHe rra HEFrHara u o6paaoeare.nna creueH ..goKrop" sa vltwa
I{remuora I{nerxona-HsasoBa.

28.01.2024r.

VELISLAV Disitaily sisned

A IL|EVA -''Ji'f,TrYi,
cvnaxem,e: TERZIEVA ffiff:'.lll;i?
Aoqerrr, a-p Bemcnana TepsueBa, ,ur{

CoQur
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OPIMON

by Assoc. Dr. Velislava IlievaTerzieva, MD, PhD , Institute of Biology and Immunology of
Reproduction "Acad. K. Bratanov", BAS

of a dissertation on:

*STUDY OF TIIE MECHAMSMS OF CELL DEATHAND TIIE ROLE OF TIIE GASDERMIN
D EFFECTOR IN NLRP3 INFLAMMASOME INDUCTION." SIGNIFICANCE OF MALE

FERTILITYDISORDER''

of Ilka Tsvetanova Tsvetkova-Ivanova, phD student

Laboratory of OMCS technologies,

Institute of Biology and Immunology of Reproduction ,Acad. K. Bratanov", BAS

for the acquisition ofan educational and scientific degree ,,Doctor,'

Professional direction 4.3 Biological sciences, Area 4. Natural sciences, mathematics and

informatics,

Cipher 01.06.23

The review was prepared in accordance with tle requirements of the Law on the Development
of the Academic Staff of the Republic of Bulgaria and the Regulations for its Application at the
Institute of Regoductive Biology and Immmology "Acad. K. Bratanov", BAS.

Relevance of the scientific problem

The topicality of the scientific problem is presented in a synthesis in the intoduction of the
dissertation and is argued in detail in the literature review. It can be seen that it is in three dtections.
The scietrtific direction is in studying the role ofkey factors of natural immuoity, such as caspase- 1,

caspase-3, the adapter protein Asc, cD300a, Gasdermine E for the induction of the NLpR3
inflammasome and the mech:nisms of cell death. The applied direction is justifred by the
importance of these mechanisms for clarifring the causes of male sterility. The work also has a
social aspec! given the growing number of clinical cases with the so-called ',male factor", and
given the obtained results, points in a direction beyond the field of reproductive immunology and
biology. The wide range of literary sources - fiom the 1970s to the present day, not only confirms
what has been said, but is also an expression of tle excellent theoretical preparation of the doctoral
student.

This largely determines the relevance and sigrificance of Ilka Tsvetanova-Ivanova's
dissertation work.



Based on the above, I consider the researched problem to be relevant.

Argumentation of the research done

The dissertation student justified the need for her research in the first part - a literature review.

Within about 24 pages,Ilka Tsvetanova-Ivanova makes a detailed analysis of the literature (213

authors over a period of more than 50 years) dedicated to the cellular and molecular mechanisms of
cell death in a general biological sense, but also in relation to an immunologically privileged place,

such as Sertoli cells. In the last paragraph, the scientific problems about which the information is
scarce and whose clarification could have a significant firndamental and medical contribution are

brought out.

Purpose and tasks

The goal and the seven tasks set are clearly and concisely formulated. They originate from the
data in the literature review and from tle conclusions drawn in the summary.

Materials and methods

The section covers 14 pages with two separate subsections - materials and metlods. All
materials used in the experimental work are presented in detail in "Materials", incl. source, working
concentrations, basic characteristics (especially imFortant for cell lines), brief justification with
literature reference why the given material is preferred.

The chosen methods, for the most part, are based on the most modern scientific and
technological achievements, which makes this section extremely valuable. The detailed description
not only allows the reproduction of the methods, but is also evidence of the acquired lnowledge and
practical skills of the dissertation. I accept the variety of methods as a basis for obtaining reliable
results.

After the "Materials and methods" section and before "Results", a page has been added on
which tle working hypothesis is schematically presented. I highly value this as an expression of
acquired knowledge, skills and analpical thinking.

Results

The Results section covers 49 pages,40 figures and includes 16 subheadings. It is arranged
logically - from the phenotypic changes to a detailed and detailed gaaminati6l of ttre possible
causes. Evidence is presented for the independent study of individual molecules - caspases 1 and 3,
the Nlrp3 inflammassals, the adapter protein ASC, CD300a, the effect of different activation
sipals tlrough TLR4 and the dynamic changes at different t:me points. The leading role of CD300a
in the activation of autophagy and signaling during the inflammatory response in Sertoli cells is
shown. I highly appreciate the results achieved and the photos and analysis presented. The study of
the elements of innate inmunity is a challenge, and here we see a comprehensive and thorough
approach in this direction. The results obtained are summarized in the nanopore sequencing data
and the inferred reactome pathways regulated by the gene hanscripts upregulated after activation in
the mouse genome and presented in Fig. 32. The pyroptotic cell death executor GSDMD has been



shown to be associated with caspase- I and caspase-3, directing the cell to a different t1rye of cell
death. In the last section of "Results" the relationship between microautophagy and "danger signals"
such as LPS based on TLR4 activation is investigated, which I take not only as a summary of the
obtained results, but also as posing new questions for further research.

Discussion

The discussion section is written in 12 pages, tight and The obtained results are
discussed in the light of the literature data in the areas of innate immunity and the molecular
mechanisms determining cell fate upon activation of rLRs. The analytical approach of the
exhibition makes an impression. The discussion ends with a conclusiol, in which the prospects for
continuing the work are outlined.

Conclusions

Six conclusions are made that correspond to the results obtained-

Based on them, three contributions are made that reflect the obtained results.

In fact the contributions of the dissertation work are more and are expressed in several
directions: in the chosen topic - nahrral immunity, in the combination of methods and analyzes that
fully meet the modem requirements for scientific work, in the precise scientific style of writing, for
which you must I also emphasize the contibution of the scientific supervisor Prof. Dr. Soren
Khairabedyan. It can be seen that only a small part of the results has been published and I
recommend that the rest of the data be made public as well.

I have a question for the dissertation student: Do you have data on the activation of similar or
ditrerent mechanisms of natural immunity \an those indicated in the dissertation in other
immunologically privileged places?

The dissertation student summarized the obtained results in two publications, of which she is
the first and second author. Both are in international impact factor joumals. A list of three
participations in international scientific forums is presented.

In conclusioq the dissertation work presented to me for opinion is extemely interesting and
rich in approaches and obtained results. It can be seen that the doctoral student has mastered a large
number of methods and can independently organize and carry out the experimental work and
analyze the obtained results. This gives me reason to confidently recommend to the respected
scientific jury to vote positively for awarding the scientific and educational degree ',doctor" to Itk'
Tsvetanova Tsvetkova-Ivanova.

0v28t2024
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Assoc. Prof., Dr. Velislava Terzieva, MD, PhD


