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r.r3rorBeHa or npoQ. A-p Tarrua I,Isauosa Bnafirona, g6
Kare4pa XnMilq ra E*roxnuux, MeAnIIuucruI Qaxylret,

Tparuficru Yuuaepcure, , Crapa 3aropa,
rer : 0 8 8 8 002438, e-mail : tatyana. vlaykova@trakia-uni.b g

1. B}IOIPAOITIIHTI AAHHI{ 3A KAHAI,IIATA
,(ecuc".rrana llerpona Anxosa noJrfraBa OKC,,6aralaBbp" rlo

Eraorexnorom, [pe3 2009, a npes 2010 roAI,IHa nonflaBa OKC ,,tr,Iarucr6p" cbIIIo rro
Buorexsororuc s XuMuKorexHonoruileH u MeralypruqeH yHI,IBepcI,ITer, Kare4pa
Er.rorexnororuu.

Or AeKeMBpH 2012 Tfl, e acllcreHT B ceKIII{fl ,,I4rrryHo6aoJlorl{f, Ha

pa3MHoxaBaHero", a or 2018 Aocera e Cnequanucr - 6uonot B cblllara ceKlrlIt Ha

I,Iucrrryr rro E[onoruc v I4trlynolorna Ha PagMnoxasaHero ,,AKaA. Kupul
Eparanoa".

BnaAee na go6po HrrBo aHrnlritcxtt u pycKl{ esur. ,{ecncJlaBa Anrona e

fracrBaJra r pa6orxnte KoJIeKTI,IBu na 5 HI4[I, Quuaucupaxu ot @HLI, MOH. B
cBorra anro6uorpaQna .[ecncnaBa rlpeAcraB.f, cnl{cbrc or 10 ny6nlmaqnrl (5 s
crwrcanns c I4<D) r crlllcbr or 8 uayrHu cso6ulenu5. Ha HafIHL Qopyr'rN (2 ta
MexAyHapo.qHil OopyI\,In s .ryx6una).

2. AHAJITT3 HA AT,TCEPTAIIIOHHr,Ifl TPyA
2.1. ArryarHocr Ha HayqHrfl TpyA:
Arryaluocrra Ha Aucepralr[oHHn, rpyA Ha ,(ecnclara AHrcosa e

6e:cuopena. Pesylrarure or Hero Aonpr,rHacf,T 3a u3flcHnBaHe Ha [aroreHET[ItIHIdre
MexaHr{3MH Ha KaHrleporeHe3ara npu paKa Ha MJrerrHara xJre3a, paKoBoro sa6orssaHe
c uafi-roa-sua lrecrora rrpu xeHr,ITe He caMo r Er.nraprEx, Ho I{ B cBeroBeH uaqa6.

,{orropan'rrr u nefinfis Ha]EreH pbKoBoAr,rrer, rou. Paruer ca ce HacoqI,IJII{ KtM
I,I3CJIeABaHo nOTeHqI,IaIIHaTa ponf, Ha KOMIOHeHTLITe Ha peHHH-aHrI{OTeH3}IHOBaTa

cHcreMa, KaKro vt KISSIiKISSIR B naroJlorurra Ha paKa Ha rbpAara v
uoTBspx.qaBaT JroKaJrHaTa r{M eKcrrpecu, B lvf,[eqHaTa xJle3a. florryueunre AaHHI{ 3a

HlrBara Ha eKcrpecu.a Ha rrporelrHoBo I{ uPHK Hr{Bo Ha MASIR, CDl0, ACE, ACE2,
KISSl yt KISSIR u rf,xHara KrrerbqHo-cnequ$uuna JIoKaJIpI3aIrpLf, I4Mar
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TIOTCHqI{AJIHO NPUIOXCHIIE 3A H,qEHTITOHqUPAHC HA HOBI{ NPOTHOCTUqHI,I MAPKEPI,I I4

Bb3MOXHr4 MrrrrreHl,r 3a TapreTHa Teparlua.
2.2. OnucaHtre Ha Alrceprarlrqra:
flpe4ctareru4srr v,t4 3a orIeHKa ,qucepraqr.roHeH TpyA e c o6eu or 106

crpaHr,rrlH lr BKJrrosBa 18 $nrypu n 3 ra6twlN. I{urupauv ca 255 Jrr.rreparypHr.r
I,I3TOr{HHKa, KarO eAr.rH e na 6urapcxr4 e3HK, a OCTaHUIJIHTe ga alruuftcru.
,(ucepaqroHHr{rr rpya e crpyKrypr,rpaH rro cneAHr,r.fl Harrr.rH. 3 crp. Crxpatqeuua;2
crp Breegenue; 34 crp. JlnreparypeH o6sup; I crp. I{en n 3agaqn; 10 crp.
Marepnalu r,r MeroAr{; 2l crp. Pesynranr u fittcxycut, I crp. I,Isnogu, I crp.
3axnroqenue, 3 crp. Eu6.rruorpa0us, u 2 crp. cuncrx c ny6nuxa\u\t, y\acrrrr B
HafIHI{ Qopyuu u [poeKrLL Orctcrsa eAHa 3a.(bJrxr{reJrHa qacr or Ancepraq}roHHr{,
rPYA, a r{MeHHo fIpNuOCu Or Alrceprarl}roHHu' rpya. Hxr,.ra raKHBa u n Anropesepara
Ha Ar,rcepTarlurTa.

BxnrcqeHnre s Alrceprarln ra u3cileTr,ant4t ca u3BbprrreHn B ceKrlr,rf,
,,I4uyuo6noJrorurr Ha pa3MHoxaBaHero", I4ucrnryr uo Er{onoru-f, u I,Irr,ryuo.norufl. Ha
PagMHoxasaHero ,,AxaA. Kupun Eparauor". r4zctegsatutra B Ar.rceprarl[cra ca
SunaucnpaHr.r cbc cpeAcrBa or ABa rpoeKra, Qunaucnpaun or OHI4, MOH.

2.3. IlosuasaHe Ha npo6.neua
JlnreparypHurr o6:op Ha Auceprar{uoHHrr.fl rpyA Ha fiecuctar,a Anrcosa e

Aocra o6eueu Karo upeAcraBJlf,Ba 6auso [oJIoBHHara or reKcra Ha .quceprarlr{flTa
(6es nnreparypHure usro.ruuqu). Tofi e pa3AeJreH ua 6 uacru, Karo B nrpnure 2 ce
pa3rJrexAa errr{AeMuoJrorvsTa, craAr.rpaHero r{ Br,rAoBere paK rra r6pAara. ooxyc r
nHTeparypHur o6rop ca KoMnoHeHTHre Ha penr{H-imruoreH3r{HoBara cr,rcreMa (RAS)
Karo o6crofino ca [peAcraBeHr.r crpyKTypara, MexaHH3MHTe Ha Soprraupane,
MexaHI'I3MI,ITe Ha pefyJIaIIHt, KJIeTbqHlrre cHrHiL[HIlI rIbTHIqa, OTKIIOTIBaHT{ OT
cnequ$uuul{Te peqerlTopu, 6uoaorurrHl{Te OyHxrlur.r u poJrrra r,rM KaHrleporeHe3ara r,r

[pOrpec[IrTa Ha Ty['IOpE c panlnqeH xuTonorrqeH npou3xoA. Cneqra-nno BHr4MaHr{e
a o6sopa e o6rpuaro Ha Kr{crrerr}rHr,rre (KISS - KP-54, Kp-14, Kp-13, Kp-10) u
rexHr4, cneqz$r.reu peqerrop (KISSIR), Kor{ro ca }r eAHu or o6exrure na
r.r3cJreABaHe B AHceprartrHoHHr,rfl rpyA. He ce ycraHoBsna s o6oopa rEHQopuaqnr sa
crpyKTypara, 6raolorrauuara SyHxqnfl. pr poilfl B TyMopHara 6uororur ua CDl} (nep).
Tarcasa r{Ma B piBAeJra Pesymaru v Auccyctr4 no 6u 6uro pegno Aa vMa v B
nxrepaTypHr.rx o6sop.

or nureparypuu-x o6sop craBa ,cHo, ve ,(eczcrasa AHxoBa e npoyqura
roJr.f,M 6pofi mlreparypHr r,BroqHr{qu fi ytwa o6urupnu 3HaH}rf, u unsoprr.rupagocr 11o
npo6neurre, paspa6orBaHx B Ar.rceprarlroHHr{r rpyA.

Cuxrau, qe 3a I{3BexAaHe Ha Heu3rcHeHLITe Bbrlpocl{, orIaKBaIq[ cBoero
perrreHr,re B Alrceprarlr{oHHH, rpyl, 6u 6n-no y4auno Jrr.rreparypuurr o6sop Aa
3aBBprxH c o6o6u1enHe, Koero Aa e ocHoBa 3a QopuyrnpaHero Ha rIeJrHTe r{
3a.qaqr.rTe.

Bruperr.r orcacrBr.rero Ha raxoBa o6o6u1eHr.re, Ha)rqHrr-flT pbKoBoAr{TeJr H
Ar.{cepraHTbr ca Qopuynvpanu roirHo rz ,cuo rleJrra Ha Ar,rceprauyrflTa, a r,rMeHHo ,,Aa
ce rpocne.{r.r KJrerbqHo-cuequorvnara JroKilrr}r3ar\ufl, Ha MaslR, CDl0, ACE, ACE2,
KISSI z KISSIR u reHHara HM eKcnpecllr B oKoJrHa HeryMopua rbKaH H Tyr\{opr,r Ha
MJIeqHara x.Ile3a rrpu xeHlr".

3a zgnurseHl,Ie Ha ra3u IIeJI, .(ecuclaaa cu e [ocraBuna 6 ronrperHn 3aAarr[.
Cr'r.atavr, qe eAHa or rtx (ea4ava 2) ,,Xracrouarororr{rrHo rurr[3r,rpaHe Ha ryMopr{Te r,r

orIeHKa Ha rfl(Hara crerreH na 4uQepeH\ualqJ1lt (rpefta)" Moxe Aa or[aAHe 3arrloro sa
IPABITJIHATA OIICHKA IIA TC3II TYMOPHH NOKA3ATEJII,I, AOKTOPAHTAT H'MA ITYXHATA
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KBaJH(brrKarlilfl Ha c[eu[irJrr.rcr-rraroaHaroM. Beporruo ra3l{ ouerrKa e HarrpaBeHa c
[oMoIIITa Ha raKLIBa c[euuilnucrr{ or orAeJreHr,rero ,,fla:ronaoptpoJrornfl Ha ryMopure"
mrr.r cEAJIo - co<[ux n or I]enmpa 3a paK Ha rGpAara - MBAJI ,,ToryAa Borurnqa
CoQn.a" or KbAero ca 6utm norytreHr,r 6uoncrlqHure Marepr4aJrrr. Bcr.rqxo roea e 6uno
HyxHo Aa ce yrroMeHe B MaTepr,rru[r u MeToAr.r.

2.4. Marep uaJtu n MeroArr
Pa:genrr "Marepnaln u Mero4u" e piBBr,rr uogpo6no, c lporoKonHa

4etafinnocr, KoHTo AoKasBar JrrrqHoTo yqacrr,re Ha AoKTopaHTa B [poBexAaHero Ha
AHAJIH3I{TE.

I{gnongsauu're MeroAr.r ca rrrupoKor.r3rroJr3BaHr{ flaroiroroaHaroMuqHpr MeroAra
Karo oIIBersBaHe c xeMaroxcaauH/eogrs 3a xucroJlorlqeH aHaJrH3 yt

HMyHoxucroxr{Mu-,r (I4XX), KaKro u MeroAr,r or apceHirJra Ha MoJreKyJrf,pHara
6uororu-f, Karo pl3oJlrrpaHe Ha roralJrua PHK, pearqvrs Ha o6parna rpaHcKpr{[urrr r,r

qPCR B peaJIHo BpeMe. I,Isnorsnaxure crarracrr.rqecKrrre MeroAlr ca [oAxoAqrrlu 3a

[oJryrraBaHe Ha AocToBepHr,r pe3yJrTaru, Ho ca o[HcaHr{ TBbpAe cxeuaruquo. B
I{3JIeABaHIrtfrTa Ca BKIIOqexu O6qo 84 oneparuBHl.{ TyIvIopHLI TbKaHI{ u 7l 6nOnCuqnu
MarepLIaJIlI or BI{Ar.rMo 3ApaBa oKoJrHa rbKaH, Ha pa3crof,Hne He no-MaJlro or 2 cu or
TyMopHara rbKaH. AnaAecer H AeBer or ryMopHr,rre 6uotcnu ca BK;rrcqeHr,r B

r3cJleABaHrlrra 3a orpeAeJrrHe c I4XX u RT-qPCR Ha excnpecurra na MASI, CDIO,
ACE u ACE2, a 54 rapquHoMHn 6noucun u 42 ruopv.a;r,Hr rbKaHHu Marepr.raJra ca
aHirlrr.r3r{paHu c LIXX z RT-qPCR 3a excrpecu.a sa KISSI/KISSIR. flpanu 4o6po
BneqarJreHr,re o6pa6orrara Ha I,IXX .qprruranHra Mr.rKpocKolcKu uso6paxenux na
KISSIiKISSIR erccnpecunra crc creqlrzrrru3upau co$ryep (ImageJ), Koero AaBa
BB3MoxHocr 3a oKoJrnqecrBrBaHe Ha peyJrrarr{Te or I,IX\X t4 no-Aerafimu
CTAT}ICTHiICCKH AHAJIH3II.

2.5. PeryrrLTfi u Arrcxycrrfl
Ta:u .racr or Ar,rcepra\HrTa o6xsarqa cpaBHlrrenHo MaJrbK o6erra or 21

crpaHr.ruu u floBeqero or pe3yJrrarrare, oco6eno re3l{ 3a excrlpecurra Ha MASI,
CDl0, ACE u ACEZ ca crpyxTypuparil eAHorr.rnHo Karo BKJIIoqBaT onllcareJlHo
rpeAcraBf,He Ha IIXX auaJrr.rs (6es oKoJrr4qecrBf,BaHe cbc co{ryep vltvI
florryKonfiqecrBeHo oqenmane) H [peAcraBrHe Ha eKclpecl4f,ra Ha zPHK Hr.reo,

[oJryqeno upea RT-qPCR, rocregBaHrr or Ar{cKycr{r. Ha ocnosara Ha re3pr aua:l;kr3tr.,

roKropaHrbr [paBr.r 4 or ussoAuTe B Ar,rcepraIIuoHHLL Tpy,q. C]rctaM o6aue, ue
nopaAr,r rBbp,qe MaJ'rKlrr 6pofi ryrr,ropnr 6noncnra, BKJIIoqeHa B resu amaJvrcu (n:29),
oco6eno cne,q rpym.rpaHero Ha Kapur.rHoMxre cropeA crerleHra ua 4u$epenqualln,
(n:6; n:12, n:l l), pr3BoAnre r.r 3aKrrorreHuna rprr6r;a Aa 6rAar c ro-Manxa crereH
Ha KaTeropurrHocT.

flo-saArn6oqeHo u c fio-roJr-f,M 6pofi 6uoucrlur,r Marepvutv, p.aBalu\I{ r{ rlo-
HaAex,qHH pe3yJrraru ca aHann3r{re 3a eKcnpcvrflTa:aa KISSI n KISSIR. Brg ocnosa
noJryrleHara rroBurrreHa [porelrHoBa eKcnpecnr na KISSI u KISSIR rpr4 r,ruBa3[BHr{re
nucxo4z$epeHrlrrpaHr.r KaprlrrHoMr.r AaBa ocHoBaHHe Aa ce HalpaBil I,r3BoAa, EIe

KISSI/KISSIR cucreuara ne Aeficrsa Karo Meracra3eH cyrpecop rpu paKa Ha rbpAara.
KrM resu qacr or Ar,rceprarluounus,Tpy4 HMaM ABa Bbnpoca:
1. Kar Moxe Aa 6rAar o6xcHesu [porr4BopeqrrBnTe peynrarr.{ orHocHo

eKcrrpecr{rra sa MaslR Ha rporer.rHoBo H}rBo (HXX) u na UPHK nuno (RT-qPCR) : c
troHl,rxaBaHe ,quQepeuquaqu-f,Ta Ha ryr{opr{Te or MJreqHa xJre3a [porenHoBara
eKcflpecu, na MaslR ce loBr,rlraBa, AoKaro reHHara eKcnpeclr, ce nonuxasa?

2. 3auro HrMa oKorrr{qecrBflBaHe Ha I,IXX o6pasn :a MASI, CD10, ACE u
ACE2 c rpr{JraraHe Ha crerlnaJrusvtpa*hnr co{ryep?
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9erefiru ra3I,I qacr or AlrceprallrroHHr.rfl rpyL sa6ets3ax Hrror,r HeroqHocrr{,
HeIbJIHOTLI, [pOTI,IBOpequt UJILT nOBTOpeHLIf, :

1. crp. 59 u crp. 62 - uua HanBJrHo r{reHrr{rreH [oBTopeH [acax ,,Brupexu
oireBnAHoro 0yHruIuoHa,'rHo.... "

2. 3a scu.rKu aHaJrrr3r,r Ha eKcnpecufrTa c RT-qpcR ocBeH rpa(fr,rxure e
npl'Iero Aa ce npeAcraBrr crofinocrzre Ha MeAr,raHhre cbc cborBerHlu o6xsara
(range) r{ crerreHra Ha AocroBepHocr (p-value), Kaxro H aHzrJr}r3tr, xofiro e
I,I3NOJI3BAH.

3. cr,p. 63 - fltpnuar nacEDK, o6ecnrnarq orHoBo RAS cucreuara e r.r3Jrr,rrrrHo
roBropeHlre na zH$opuaqilsTa or JrureparypHrx o6sop.

4.crp.63 - flacaxbr rroA Sr.rrypara - vtv,a nporr,rBopeqrre B onrrcaHilara;gra
pe3yJrrarr,rre. B nrpnoro r,r3peqeH[e ce onHcBa, qe Hr.rBara na npHK na ACE ca IIo-
BHcoKH (p<0.05) B r(apqr.rHoMa c G3 B cpaBHeHHe c re3fi c G2 (no4rpereHu or
$nrypara), a BbB cneABarrloro H3perreHHe ce rBbpAH o6paruoro: ,,Ha6nro4ana ce
cta6a reHAeHrrr{, KGM HaMarrrBaHe HHBara ua ACE mRNA [pr,r HaMirrrrBaHe
auQepenqnaqrrra ua ryuopa"

5. <Dnrypa 16 - cusraM, qe npeAcraBeHara rpaQuxa e HerroAxoA.f,rrla 3a
AeMOHcrpHpaHe Ha KopenarlHoHHara 3aBr.rcuMocr Mex,qy uporeHHoBara eKclpecr,rfl
ua KISS1 u KISSIR. Brnpexn, qe Korr.rqecrBeHure noKuBarerrr{ (RI na I11Sst z
KISSIR) ca c HeHopMaJrHo pa3rrpeAeJreHr,re il rpr,rJroxeunfl, aluu4s e
He[apaMerpuqHvrs. spearman KopeJrarIHoHeH aHZUrH3, 3a AeMOHCTpA\Hfl, HA TA3H
Kopenaru, no-yAarreH 6u 6w Scatter plot (c a6\uca RI na eA:,1I:FIusr rporeHH r{ c
opAr.rHara RI Ha apyrux).

2.6.Ilssoau lr [prrHocn
flsro4nre ca pa3nr,rcaHr,r Kparxo r,r .f,cHo r,r orroBaprr Ha [oJrJ reHlrre

pe3yJrraTH, HO KaKrO CnOMeHax [o-rope, o6o6qeHr,rero uM B HaqiuroTo e c rBspAe
ronrMa KaTeropHqHocT.

Orcrcrnar [p[Hocrrre Ha AncepraqrrouEuq rpyA.

3. TTyEJTLTKAIIUOHHA AKTT4BHOCT CBbP3AHA C
ATICEPTAIII,IOHHI{fl TPYA

cnucrxrr Ha ny6.urxaquure Ha ,{ecucrara Aurora, cBbp3aHr.r c
AI,ICCPTAIIUOHHI,I' TPYA BKJIIOiIBA 3 CTAT:,i.y., EAHA OT KOI,ITO C B CII{CAHUE C 14c' U
KBaprr{Jr (o6q zo:0.329, Q3) z ABe ca r 6urapcro crerlu.rJrn3}rpaHo Ha)FrHo
cfiucaHrre. Ipe4craneH e caIIIo cllrlcbK c 5 uayruN cro6rqeuux Ha HarrHH $opyuu,
eAHo or Kor,rro e Ha Mex,qyHapoAeH oopyM r vyx6nua. ,{ecucnara e nbpBr.r aBTop Ha
ABe or crarLII{Te u sa 3 or Ha)rrIHH cto6rqenr.rs, Koero e AoKa3areJlcrBo 3a ltuq114g. u
[pr,rHoc.

4. ABTOPEOEPAT
3anosHara cbM c arropeQepara v Havtilparr,r, ue rofi orpa3rBa Ha[bJrHo r{

aAeKBaTHO CbABpxaHr{eTo u pe3yJrTaTr.rTe Ha Ar,rcepTarl}rjrTa.
5. KPHTI,IqHII BEJIE)I(KII
Eescnopno A,ceprarluoHHr{rr r?yA na ,{ecucnaea Anxosa r.rMa cBo}rre

4octoftncrra, Ho Bb[peKr{ ToBa cMrraM, qe rpx6na .qa or6enexa H.f,Kor,r
AOnbJrHr{TenHr.r MoMeHTr,r, Ko}rro cnope.q naeH rpr6aa Aa 6rAar B3erH IIoA BHr.rMaHge
or flecucraBa rrpt,t rroAroroBKara ua 6rAerqure u HayqHr,r paspa6orru, oco6eHo re3u
ua 6urapcxlr e3r,rK.

1. B ararepuryp*u, o6sop, a v B Apyrrrre irac* Ha Auceprarlurrra ca
H3[OJr3BaHr.r rB]pAe MHOrO qyxrtlqu u na6oparopeH xaproH: ,,aKTr{BaIrrLs.. BMecro
,'aKTLIBHpaHe"; ,,Qoc0opr,ulaqfi.f," BMecro ,,$oc0opunupaue"; ,,orlo3l,rrlaoHeu e$xt..
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BMecro ,,[por]IBorloJroxeH e$exr"; ,,KolrBepcH.g" BMecro ,,npeBpuqaue,,;
,,BopreKcxpaHe" BMecro,,piBMecBaHe Ha BopreKg" I{ Ap.

2. HadttolaBar ce HrKor,r HeroqHocrr{ Karo: B ctKparrleHr,rrra EGFR rpr6na
Aa ce npeBeAe Peqenrop Ha err{AepMilrHn pacrexeH Qarrop, PDGF - Aa ce
rpeBeAe Tpou6oqur-npoAyrlupaH pacrexeH Saxrop, HER2 - Peqeurop 2 ua
LIoBeIrrKH.f, enuAepMirJreH pacrexeH Qarrop u Ap.; crp. 9 - nperogrr na SHP2 e ,,Src
xoMoJror 2-crgrpxaqa [porer,rH T]rpo3trH $oc$araaa 2", a He ,,Src xouolor 2-
c:sA:spxatqa HHo3HroJr $oc$ar 2" yt Ap.

3. B uuoro or r.r3peqeHr,rrra HMa cJroBope.{, xapaKTepeH ga anrnuficxuq, a He
sa 6rnrapcxr{f, e3r,rK

4. Brs Bropara qacr Ha JrxreparypHnx o6eop, oco6eno or qacr 5.2 rc 6.2
BKJITqI'ITeJrHO, a H B Apyr[ qACTH Ha A[ICepTatryflTA, CTHJIST e He{CeH, CJIOBOpeAbT
HelpaBlIJreH, Jrr{ncBaT [peAno3v r.r BcLlrrKo ToBa AaBa yceqaHeTo 3a yqacTr,re Ha

LI3KycrBeH I{HTeJIeKT npu Ha[[rcBaHero vrntLt trptr [peBoAa Ha rercroBe ot anrnuficru
esur 6es AonBJTHI{TeJrHo Kopurr{paHe Ha crl{ira.

3AKJIIOIIEHHE
Curatau, qe Hacrorrrlri-flT Aucepraur.roHeH TpyA Bb[peKr.r orupaBeHrTe

sa6erexru, KoLITo ca DraBHo rro orHoIIreHI,Ie Ha crI,IJra, AoKa3Ba, ue ,{ecucnana
AHxosa e 4o6pe reoperr,rrrHo [oArorBeHa H e H3rpaA]rna npaxTr,rqecKu yMeHr,rr,

KoraTo 6uxa ri AirJrr{ Bb3MoxHocr caMocrorreJrHo Aa rrJraHrrpa u paspa6orBa HayqH[
r,r3cJreABaHufl H rrpoeKTr{, Koero e H rlenra na OHC ((AoKTop) Karo cre[eH Ha

o6yreuue.

.{ecep:raqu.ara e aKTyrrJrua c r,rHTepAr,rcq[nnr,rHapHa reMarl,rKa, a pByJrrarI,ITe
ca rrocTr[HaTr{ c rroAxoArrq}r MeToAH H BoArT Ao r{3BoAr{, KoI,ITo [oTBlpAx.qaBaT
KoHKperHr.r Hafrnr.r rBbp.qeHr{, ga 6uororrE.f,ra Ha pana Ha rbpAara. klv.afixu ilpeABHA
Bcr.rqro roBa, KaKTo H HayKoMerpIdr{HHTe loxa3areJru ua ,{ecucrara Anxora, Kolrro
orroBap{T Ha H3HcKBaHHflTa 3a csorBerHara Ha) rHa creneH, rfoprrayrnpaHrr or
3PACPE, AaBaM noJroxureJrua oueHKa u [peAnaraM Ha [orrr,rraeMoro HayqHo
xqfpu Aa rrpucbAr,r ua ,(ecnclana Herpona Anrcona OHC ,,{or<rop" rto HayrHa
cnequirllHocr,,Ol,I3l,rororu.f, Ha xuBorHrrre r4 voBexa", flpo<[ecnonaJrHo Ha[paBJIeHr,Ie

4.3. ,,EnonornqecKn HaytKkr", O6nacr Ha Br,rc[e o6pasonanue 4. ,,flpupoAnr{ Ha)rK?r,

MareMarrrKa u uu$opuaruxa.

05.09.2023 PeuexseHr..
/upotf . Tar.sna Brafircona, 46/
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1. Biographical data about the candidate
Desislava Petrova Ankova obtained a bachelor's degree in Biotechnology in

2009, and in 2010 she received a master's degree in Biotechnology at the University
of Chemical Technology and Metallurgy, Department of Biotechnology.

In December 2012, she became an assistant professor in the Division
"Immunobiology of reproduction", and since 2018 she has been a specialist - biologist
in the same division of the Institute of Biology and Immunology of Reproduction
"Acad. Kiril Bratanov".

She speaks English and Russian at a good level. Desislava Ankova
participated in the working teams of 5 research projects, financed by the Bulgarian
National Science Fund, the Ministry of Education and Science. In her autobiography,
Desislava presents a list of 10 publications (5 in joumals with impact factor) and a list
of 8 scientific communications presented at scientific forums (2 at international
forums abroad).

2. Analysis of the PhD thesis
2.1. Relevance of scientific work:
The actuality and relevance of Desislava Ankova's PhD thesis is indisputable.

lts results contribute to clariffing the pathogenic mechanisms of carcinogenesis in
breast cancer, the most common cancer in women not only in Bulgaria, but also
worldwide. The PhD student and her supervisor, Prof. Rashev, have focused on
elucidation the potential role of components of the renin-angiotensin system (RAS),
as well as KISSI/KISSIR in the pathology of breast cancer and have confirmed their
local expression in the mammary gland. The obtained data on the protein and mRNA
expression levels of MASIR, CDl0, ACE, ACE2, KISSI and KISSlR and their cell-
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speciflc localization have potential application for the identification of new prognostic
markers and possible targets for targeted therapy.

2.2. Description of the PhD thesis:
The PhD thesis submitted for assessment has a volume of 106 pages and

includes 18 figures and 3 tables. There are 255 literary sources cited, one in Bulgarian
and the rest in English. The PhD thesis is structured as follows: 3 pp. Abbreviations; 2
pp. Introduction; 34 pp. Review of the literature; I p. Goals and rasks; l0 pp.
Materials and methods; 21 pages Results and Discussion, 1 page Conclusions, 1 page
summary, 3 pages Bibliography and 2 pages List of publications, participation in
scientific forums and projects. One mandatory part of the dissertation (Contributions)
is missing. There are none in the Summary of the dissertation either.

The studies included in the PhD thesis were carried out in the Division
"Immunobiology of reproduction", Institute of Biology and Immunology of
Reproduction "Acad. Kiril Bratanov". The research in the PhD thesis was financed
with funds from two projects financed by the Bulgarian National science Fund, the
Ministry of Education and Science.

2.3. Knowledge of the problem - evaluation of the literature review
The "Review of the literature" of Desislava Ankova's PhD thesis is quite large

in volume, representing almost half of the text of the dissertation (without the
references). It is divided into 6 parts, with the first 2 discussing the epidemiology,
staging and classification of breast cancers. A focus of the Review of the literature are
the components of the renin-angiotensin system (RAS), as the structure, mechanisms
of formation, mechanisms of regulation, cell signaling pathways triggered by specific
receptors, biological functions and their role in carcinogenesis and progression of
tumors with different histological origin are thoroughly presented.

Special attention in the review is paid to kisspeptins (KISS - Kp-54, Kp-14,
KP-13, KP-10) and their specific receptor (KISSIR). Information on the structure,
biological function, and role in tumor biology of CDIO (nep)was not given in the
review. There is some information about CDl0 (nep)in the Results and Discussion
section, but it would be appropriate to have it in the Review of the literature as well.

It is clear from the Review of the literature that Desislava Ankova has studied
a large number of literary sources and has extensive knowledge of the issues
developed in the dissertation work.

I think that in order to bring out the unexplained questions awaiting their
solution in the dissertation work, it would be appropriate the Review of the literature
to end with a summary, which would be the basis for formulating the goals and tasks.

Despite the absence of such a summary, the supervisor and the PhD student
have precisely and clearly formulated the aim of the dissertation, namely "to explore
the cell-specific localization of MaslR, CDl0, ACE, ACE2, KISSI and KISSIR and
their gene expression in surrounding non-tumor tissue and breast cancer biopsies in
women".

To fulfill this goal, Desislava has set 6 specific tasks. I think that one of them
(task 2) "Histopathological typing of tumors and assessment of their degree of
differentiation (grading)" can be dropped because for the correct assessment of these
tumor indicators, the PhD student does not have the necessary qualification of a
pathoanatomy specialist. This assessment was probably made with the help of
pathoanatomy specialists from the Department "Pathomorphology of Tumors" at
Special Hospital of Oncology- Sofia and from the Breast Cancer Center - University
Hospital "Tokuda Sofia" from where the biopsy materials were obtained. All this
should have been mentioned in materials and methods.
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2.4. Materials and methods
The section "Materials and methods" is written in detail, with protocol details

that prove the personal participation of the PhD student in the conduction of the
analyses.

The methods used are routinely used in pathological laboratories such as
hematoxylin/eosin staining for histological analysis and immunohistochemistry
(IHC), as well as methods from the molecular biology arsenal such as total RNA
isolation, reverse transcription reaction and real-time qPCR. The statistical methods
applied are suitable for obtaining reliable results, but they are described too
schcmatically.

A total of 84 tumor tissue biopsies and 7l tissue materials from apparently
healthy surrounding tissue, at a distance of no less than 2 cm from the tumor tissue,
were included in the studies. Twenty-nine of the tumor biopsies were analyzed by
IHC and RT-qPCR for MAS1, cDl0, ACE, and ACE} expression, and 54 carcinoma
biopsies and 42 normal tissue samples were analyzed by IHC and RT-qpcR for
KISS l/KISS 1R expression.

The processing of IHC digital microscopic images of KISSI/KISSIR
expression with specialized software (ImageJ) is impressive, enabling quantification
of IHC results and more detailed statistical analyses.

2.5. Evaluation of results and discussion
This part of the thesis covers a relatively small volume of 2l pages and most

of the results, especially those for MASI, cDl0, ACE and ACE} ixpression, are
structured in a uniform way including a descriptive presentation of IHC analysis
(without software quantification or semi-quantitative scoring) and a presentation of
mRNA expression level obtained by RT-qpCR, followed by discussion. Based on
these analyses, the PhD student makes 4 of the conclusions in the dissertation.
However, I believe that due to the very small number of tumor biopsies included in
these analyzes (n:29), especially after the grouping of carcinomas according to the
degree of differentiation (n:6; n=lz, n=11), the conclusions must be with less
certainty.

More thorough and with a larger number of biopsy materials, giving more
reliable results, the analyzes for the expression of KISSI and KISSIR are. Based on
the obtained increased protein expression of KISSI and KISSIR in invasive
carcinomas with low differentiation, it is reasonable to conclude that the
KISSI/KISSIR system does not act as a metastasis suppressor in breast cancer.

I have two questions regarding this part of the thesis:
1. How can the conflicting results regarding the expression of MaslR at the

protein level (IHC) and at the mRNA level (RT-qpcR) be explained: when the
differentiation of breast cancers decreases, the protein expression of MaslR increases
while the gene expression decreases?

2. why is there no quantification of IHC images for MASI, cDlO, ACE and
ACE2 by using the specialized software?

While reading this part of the thesis I noticed some inaccuracies,
incompleteness, contradictions or repetitions:

1. Page 59 and page 62 - there is an entirely identical repeated paragraph
"Despite the apparent functional . . ."

2. For all RT-qPCR expression analyses, in addition to the graphs, it is
recornmended to present the median values with the corresponding range and
confidence level (p-value), as well as the assay used.
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3. Page 63 - The first paragraph explaining the RAS system is a redundant
repetition of information from the literature review.

4. Page 63 -The paragraph after the figure - there is a contradiction in the
descriptions of the results. The first sentence describes that ACE mRNA levels are
higher (p<0.05) in G3 carcinomas compared to G2 ones (supported by the figure), and
the next sentence states the opposite: "A weak trend was observed to decriase ACE
mRNA levels while decreasing tumor differentiation,,

5. Figure 16 - I believe that the graph presented is inadequate to demonstrate
the correlation between KISSI and KISSIR protein expression. Although the
quantitative variables (RI of KISSI and KISSIR) are non-nornally distributid and
the analysis used is the non-parametric Spearman correlation analysis, a Scatter plot
(with the x-axis is RI of one protein and the y-axis is RI of the othei protein) would be
more suitable for demonsffating this correlation.

2.6. Evaluation of the conclusions and contributions
The conclusions are written briefly and clearly and correspond to the obtained

results, but as I mentioned above, their summary at the beginning is too categorical.
The contributions of the phD thesis are absent.

3. Evaluation of publishing activity
The list of publications of Desislava Ankova related to the PhD thesis includes

3 articles, one of which is in a journal with IF and quartile (total IF:0.329, e3) and
two are in a Bulgarian specialized scientific journal. Desislava also presents a list of 5
scientific communications at scientific forums, one of which is at an international
forum abroad. Desislava is the first author of trvo of the articles and of 3 of the
scientific communications, which is evidence of his personal contribution.

4. Summary of the PhD thesis
I am familiar with the summary of the PhD thesis and I find that it fully and

adequately reflects the content and results ofthe dissertation.
5. Critical remarks
Undoubtedly, Desislava Ankova's PhD thesis has its merits, but nevertheless, I

think that I should note some additional points that, in my opinion, should be taken
into account by Desislava in the preparation of future scientific works, especially
those in Bulgarian.

1. In the Review of the literature, as well as in the other parts of the
dissertation, too many foreign words and laboratoryiargon are used.

2. Some inaccuracies are observed such as: in the abbreviations: EGFR should
be translated as Epidermal growth factor receptor, PDGF - should be translated
Platelet-derived growth factor, HER2 - Human epidermal growth factor receptor 2,
etc.; page 9 - the translation of SHP2 is "Src homolog 2-containing protein tyrosine
phosphatase 2", not "src homolog 2-containing inositoiphosphate 2,l,itc.

3. In many of the sentences there is a word order characteristic of the English
language, but not of the Bulgarian language

4. In the second part of the Review of the literature, especially from part 5.2 to
6.2 including, and also in other parts of the dissertation, the styl" is unclear, the word
order is incorrect, there are no prepositions, and all this gives the feeling of the
participation of artificial intelligence (AI) in the writing or iranslation of teits from
English without further editing of the style.

CONCLUSION
I believe that the current PhD thesis, despite the remarks made, which are

mainly in terms of style, proves that Desislava Ankova is well theoreticaily prepared
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and has built practical skills that would enable her to independently plan and explore
scientific research and projects, which is in fact the purpose of the PhD as a degrie of
the education.

The PhD thesis is up-to-date with an interdisciplinary topic, and the results are
achieved with appropriate methods and lead to conclusions that confirm specific
scientific claims about the biology of breast cancer.

Taking all this into account, as well as the scientometric indicators of
Desislava Ankova, which meet the requirements for the PhD degree, formulated by
the Law of Academic development, I give my positive assessment and propose to the
esteemed members of the scientifrc jury to award Desislava Petrova Ankova the phD
in the Scientific specialty "Animal and human physiology", professional field 4.3.
Biological Sciences, Field of higher education 4. Natural Sciences, Mathematics and
Informatics,.

05.09.2023 Member of Jury.........
/Prof. Tatyana Vlaykova, PhD/


