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HHCTUTYT 1O BUOJIOI'UA 1 UMYHOJIOT'USI HA PABMHOKABAHETO
»AKAJl. KUPNJI BPATAHOB“ - BAH

MPUHOCH OT HAYUYHO-U3CJIEJOBATEJCKATA IEMHOCT

[Tpunocure na mpod. XaiipaGeasH ca pasrieraHd MO OTHOIIEHHE Ha HAayYHATa M HAy4YHO-
MIPWIOXKHATa MYy NPOAYKLHS, KaKTO M [0 OTHOIIEHHWE Ha HAay4HO-OpraHM3allMOHHATa My
JEHHOCT, KaTO ca CUCTEeMaTU3WPAaHU 0 HAUYMH OTpa3sBall KaKTO MPOMEHUTE B COOCTBEHHUTE
IapaJurmMu, Taka v posisita My B IIPOMsIHATA Ha HAKOU OOLIONpUETH TakuBa. Ta3u npomsiHa BbB
BU3UATA € W JIBUTaTel Ha HAYYHO-TIPWIOKHUTE U METOJUYHU HHTEPIUCUUILTHHAPHU
pa3paboTKKM HampaBeHH TMpe3 TOAMHUTE, KOUTO KyMynupaT B pa3BUTUETO HAa HOBHU
W3CIe0BATEICKU TIaTGOPMH OTpa3eHU B pa3lielnbT 3a HAyYHO-OpPraHU3allMOHHA JEWHOCT.
Tematuuno, HayyHuTe pa3paboTku Ha mpod. XailpabensH ca B o0iacTuTe penpoAayKTHBHA
MMYHOJIOTHS, pOJIATa Ha BPOJCHUS HMMYHHUTET 3a MOAAPBKKAaTa Ha T€HOMHA CTaOMITHOCT,
THPKAaHHO PEMOJICIMPAHE U KAHLIEPOTeHe3a, poJii Ha HSIKOM ENUICHETUYHM MEXaHM3MHU 32
pa3BUTHE Ha KaHILIEpOreHe3aTa U Bpb3KaTa C BpOoJeHaTa MMyHHAa cUrHaiu3auusi. OCHOBHUSA
MOJXOJI MPHU Pa3IUYHUTE W3CIEABAHUS € CBbpP3aH C IMPWJIAraHeTO Ha METOAM MO3BOJISBALIU
MHOTOPa3MEpPHOCT U KOJMYECTBEHOCT Ha M3CIIEABAHETO, WM CIIeU(HKA JO HUBO CTPYKTypa
Ha MOJIEKYJIa.

Hay4yHnu HanpaB/ieHUA:
A. PenpoayKTuBHA HMYHOJIOTHSI
1. Posiss Ha BpogeHa MMYHHA CUTHAJIM3alus B 0e31JIOANETO NPH Y0BeKAa, H B YACTHOCT
NPU MBbIKa.
1.1. PenenTopu Ha BpoJeHaTa UMYHHA CHTHAJIU3aUus oT ceMmeiictBoTo Ha NOD n
TLR peuentopure, HH(JIAMA30MH U CBbP3aHU CHC CHTHAJM3ALMATA UM LHMTOKHHU H
Kacnasu, 1eUHIPALIH KJIeThYHATA CbA0a, Ype3 pelieHHe 32 KIeThbYHA CMBbPT HJIHU IIPO-
HH(p1aMaTOpPeH HUTOKUHOB 0TIOBOP.

Knerkure Ha Ceprosiin M3rpakaar 4yacT OT ceMuHU(epHuTe TyOyiaum u Qopmupar
CTBOJIOBaTa HHUIIA CbXpaHsABama crnepmatoronuure. Knerkute Ha Cepronu ympasisBar
KOJIMYECTBOTO U JI0 TOJIIMA CTENEH KadeCTBOTO Ha MPOU3BEKIAAHUTE CliepMaro3ougu. Te
oOpa3yBaT IUITbTHU KOHTAaKTH, KOUTO Ch3JaBaT U IMOABPKAT KPbBHO-TECTHCHATa Oapuepa,
KOSITO Ha CBOM pej BB3NPEnsTCTBA MPEMUHABAHETO HA UYXKJIU MAaTOr€HH OT JYMEHAJIHOTO
MPOCTPAHCTBO Ha ceMuHUepHUTEe TyOynu KbM Oa3zajgHaTa UM 4YacT, U 3allUTaBaT aBTO-
AHTUTE€HUTE Ha KJIETKUTE OT '€PMHMHATHBHATA JIMHUS OT IOJUJIEKALIUTE UMYHOKOMIIETEHTHU
KJIeTKA. IMyHOIOrMYHOTO pa3no3HaBaHE OT CTpaHa Ha PELENTOPU Ha BPOJEHATa MMyHHa
CHCTEMa MMa OCHOBHA poJIs B To3M ciydail. Kiierkure Ha CepTosn ca U3BECTHU C MOIIHUTE CH
CBOIMCTBA JJa MHAYLUPAT UMyHEH-ToJIepaHc. Jlo CKOpo ce cuuTalle, 4e MyJITH-IPOTENHOBUS
KOMIUIEKC OTKpUT OoT npod. FOpr YHon ot YHuBepcutera B Jlozana n HapeueH uHpiamazoma e
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MPHUCHIIl OCHOBHO Ha KJIETKU OT KPbBHATA peIUlla C UMYHHHU (YHKIIWH, T.K. aKTHBUPAHETO MY
BOJM 710 (POpMHUpAHE B KJIETKaTa Ha enH equHCTBeH orpoMeH Komiuieke ot NALP3 (NLRP3)
MOJIEKYJIM, KOUTO CBBp3BAT upe3, aaantop kato ASC2, kacmasza-1 u BOAAT JO Cpsi3BaHE HA
UHTEpJIeBKHH | Oera.

[Tpu uscnensane Ha mumu Ceproau kietku (2010- ) ot npea-nmyOepTeTHH U TOJIOBO 3pEin
WH/IMBU]IM CE YCTAHOBSIBA HA TPAHCKHUIITHO M HA IPOTEHHOBO HUBO EKCIPECHS HA PELICTITOPHUTE
Ha BpojieHus umyHeH otroBop NOD1 u NOD2, kakto u Ha nHdnamazomuus nporernn NALP3.
C nomonra Ha (PyHKIIMOHAITHH U3CIICIBAHKS 32 aKTHBUPAHE HA PELIENTOPUTE U TIPOCIIC/ISIBaHE
Ha WHTpaleIyJlapHaTa CKCIpecHs Ha TEe3W MPOTEMHM W Ha HSAKOM MPO-WH(IaMaTOPHU
[IUTOKKMHY € TI0Ka3aHa akTHBaIMs Ha nH(IaMa3oMaTa 1 OT/Ie/IsIHe Ha akTUBHO cpsizaH IL-1beta,
KaKTO M OTACISHETO Ha MPO-UH(IIAMATOPHU IUTOKMHU HACOYBAIIM KbM TN17 MATOJIOTHYCH
MMYyHEH OTTOBOp M 3ary0a Ha IeJI0CTTa Ha KPhBHO-TECTHCHATa Oapwepa. YCTaHOBEHA € U
nupekTHa aktuBaius Ha Caspase-1, ocHoBeH en3um aktusupani ce oT NALP3 u kouBepTuparg
IL-1beta or mpodopma B akTHBHA TakaBa. OTIAEIHO € YCTAaHOBCHO, Y€ Ta3u AKTHBAILUS Ha
uHpIamMa3omara € cBbp3aHa U ¢ akTuBanus Ha aBrodaromurosnus daykc (Nature Scientific
Reports, 2016).

C mnomomra Ha RT-gPCR wu duyouutoMeTpuyHN H3CIEIBaHUSA ca MPOCIEACHU
EKCIPECHHUTE Ha PEIENTOPUTE Ha BPOJCH MMYHEH OTIOBOP M HMH(IAMATOPHU LUTOKHUHHU.
Y CTaHOBEHO €, ue NMPOJIOHTUPaHaTa EKCIIO3UIIMS Ha KIIeTKH Ha CepToiu B cpefia ¢ IMTaHIu Ha
NOD1 u NOD2, ¢ uimm 6e3 akruBanus Ha TLR4, ocoGeHO B MPHCHCTBUETO HA CHTHANA 32
,ormacHoctT AT®, Bonu no aktuBanus Ha Caspase-1, excripecus Ha IL-1P, IL-6, IL-23 u no
KJIeThuHa CMBPT. AkTHBHpa ce u 0e novo ekcrnpecusita Ha NALP3, xoeto e mokazano c
€IHOBpeMEeHHa cTuMynanus Ha curHanaute nbpTuma Ha NODI1 w/umn TLR4 u renHo
3arnmymraBade Ha Nalp3 tpancnanusra. [TonydeHa e crabuiHa juHUs OT KiI. Ha Ceproiu
ChIbpKallla BEKTOP C MPOMOTOPEH €JIeMEHT, pearupaiy Ha aktuBupan NF-kB, ¢ otnensHero
Ha cekpeThpyema ankanHa ¢ocdataza. HuBata u 6s1xa u3MepBaHu B XpaHUTEITHUTE CPEAU HA
KUBH, TPETUPAHU C PA3IUIHH JIMTAHIN HA BPOJICHUS UMYHEH OTTOBOp KieTku Ha CepToiu.
AxtuBanmsita Ha Caspase-1 e mokazaHa chC crienmUPUIHO TMpeodpa3yBaHE HA XPOMOTECHEH
€H3UMEH cyOcTpar, a Kay3anHoctTa Ha Tasu aktuBamus or NALP3 e nokasana ¢ reHHO
sarnymaBade Ha Nalp3 tpancnarnusira. Cpszanero Ha IL-1beta e nokasano ¢ momorra Ha
ELISA merton.

VYcTaHOBEHO €, Y€ CUTHaIu3alMsITa Mpe3 PEeLenTOpUTe OT CEMEHCTBOTO Ha BPOACHUS
umyHeH otroBop NODI B kietkute Ha CepTosiv MMa MPOTEKTUBEH XapaKTep KbM IUTHTHHUTE
KOHTaKTH (OpMHpAIU KPHBHO-TECTHCHATA Oapuepa, JOKATO aKTUBUPAHETO HA CUTHATU3AIIUS
nipe3 penenropa NOD2 geiicTBa pa3auyHo Ha KOHTakTUTe. [I0THCKaHETO HA CUTHATU3AIUSITA
Ha ua$amazomata NALP3 cbio oka3Ba BIUMSHUE HA TUTBTHUTE KOHTaKTU. [1o TO3u HauuH €
MOKa3zaHa poiii Ha WH(IaMaTOPHUS CUTHAN KaTO MEXaHW3bM 3a KOHTPOJI Ha JOCThIA Ha
MMYHHH KJIETKHU JI0 CTBOJIOBaTa HUILIA M 30HATa Ha KIEThYHA YBpEeJa, Ype3 MOJAYJIUpPAHE
Ha MEXIYKJIEThbUYHUTE KOHTAKTH.

Upe3 mpuiiarane Ha METOJIM 3a FeHHO 3arnymiaBane Ha Nalp3, kakro u Ha RT-qPCR u
(bIoynuTOMETpHsI € YCTaHOBEHO, Y€ OCHOBHHAT 3a (YHKIHATA HA IUTBTHUTE KOHTAKTH
TpacHMeOpaHeH MPOTeHH OKJIYIHH, KOHTO OCBILIECTBSABA C €KCTpalelyJIapHHs CH TOMEHH
Bpb3Ka Mexay ABe CepToiu KIETKH, € CBPbX-PETYJIMPaAH IIPU CTUMYJIUPAHE HAa KOHTO U Ja
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e or peuentopure NODI1 wmm NOD2, wnu w Ha fgBara. 3ariyliaBaHETO Ha
unpnamazomara NALP3 nemoHcTpupa pecTpHKTHBEH €(EKT IO OTHOIICHHE Ha Ta3u CBPHX-
perynanus. [IpernnuraneTro Ha CUTHATHUTE ITBTHUIA HA BPOJACHUS UMYHEH OTTOBOP U Ha TE3U
Ha TUITBTHUTE KOHTAKTH BEPOSTHO MUMAT MPOTEKTUBEH e(eKT KAaKTO 3a TECTUCHATa MMYyHHA
Oapuepa, Taka ¥ 3a KOMIApTMEHTAIM3AIMATA HA CIiepMaTOreHe3aTa, MoAbpKaHa OT ChIlara
tasu Oapuepa. Jlpyru ABa OCHOBHM MpOTEMHA — KIAyJIuH-5 U KiaayauH-11 ca pazmudHo
peryiupaHu Mpu CTUMYJIHMpAHE Ha pelenTopure Ha BpoaeHus umyHeH orroBop NODI u
NOD2. Ctumynupanero Ha pernentopa NODI1 e mo-epekTMBHO 10 OTHOIIEHHWE Ha
MOJIyJIMPAHETO Ha €KCIIpecusiTa Ha JiBaTa KjayJuHa. 3ariyliaBaHeTo Ha reHa Ha NALP3,
0coOcHO B KoMOuMHaIusi cbhC cTuMmyiaupane Ha NOD penentopute BOAM 110 CBPBX-
peryiupaHe Ha KilayauHUTe. AKTHUBUpaHeTo Ha peuenrtopa NOD2 Boau 10 pazinyHO
MOBEJICHUE Ha KJIAyIuH-S U KJIayauH-11, mojcka3Bailku pa3iivka B CUTHAIM3AIUATA KOSITO CE€
uHyupa mno nbpTs Ha NOD2.

[IpunoxeH e HOB MeToz 3a Aerekuus Ha riiodannusa JJHK MeTunamuonen craryc Ha HUBO
€IMHHUYHA KJIETKa, ¢ momoura Ha 3D pexoHcTpykuus Ha anpo u merunupasa /JHK u ananus
Ha obextu. MeronsT nokassa npomenu B JIHK MerunupaneTo B pe3yarar Ha TpeTHUpaHe HA
kjeTku Ha CepTonu ¢ JIMraiau Ha PEeLenTopy Ha BPOJAECHUS UMYHEH OTTOBOP OT CEMEICTBO
TLR4.

C nmomomnira Ha MPOTEOMUKA € MOKa3aHa pa3jMyHa CHUTHAIM3AIMS Mpe3 MbTUIlATa Ha
peuentopure NOD1 m TLR4, xaro cpaBHUTENIHA TPAaHCKPHIITOMHKA TIOKa3Ba HE Camo
eKCIpecHs Ha T€3M €JIEMEHTH, HO ¥ HaJIMuue Ha TPAHCKPUITH Ha Jpyru uHGiamazomu. Te3n
M3CIEIBAaHMs MPOMEHST TapajurmMara 3a eKCIpecusita Ha HWH(pIaMa3oMHUTEe OT HEUMYHHHU
KJIETKH ¥ BB3MOXKHOCTTAa T€ Jla CIY)KaT KaTo BaXKEH CEH30p 3a KJIEThUHA yBpeAa, W3BBH
KOHTEKCTa caMo Ha UMyHHUS oTroBop. Hskou ot texnute aktuBatopu ca AT®, koiiTo ctura
B JIOCTaThUHU KOJHMYECTBA NPHU TSIX CIEJ 3HAYMTENHA KJIEThUHA YBpeIa, AOKAaTO APYTH ca
ourasad ot umHgeknuoszeH npousxof (BupycHu PHK, JIHK, enemenTn oT Ki.cTeHa) WM
KJIEThYHU HOKCH.

B MOCICIHUTEC HAKOJIKO 'OJJMHH B XOJa Ha 3 AUCCPTAIMOHHHU TPpyda Ca MOJYUCHN HOBU JaHHU
3a Bpb3KaTa Ha I/IH(l)J'IaMaSOMHaTa aKTuBanus C KICTBbYHUA METa0oIu3bM U aBTO(baFI/IHTa,
KaKTO M BB3MOXHOCTTA APYIr'd HCKAaHOHWYHU HHq)HaMaSOMH Ja CC aKTHBHUpAT B IIpouecca Ha
HHAYKIUA Ha peueuTOPUTE Ha BPOACHHUA UMYHCH OTTOBOP. AKTI/IBI/IpaHeTO Ha Kacla3a-1 npu
HUMYHHHU KJICTKH KaToO MaKpO(l)aFI/I )51 HCYTpoq)I/IJ'II/I MOXKE ada Aa0BCAC a0 (bopMHpaHe Ha
racICpMHUHOBU IIOPHU (aKTI/IBaI_II/IH OoT Kacna3a-1), HO B Jpyru cCiiy4dau raciacpmMnHa HE CC€
AKTHUBUDA. yCTaHOBI/IXMe, ye ToraBsa Kacrasa-1 AKTUBHpPa Kacmnasza-3 u BOJH A0 allONTOTHU4YHA
KJICTbYHA CMBPT.

Knuanunoro 3HadueHue Ha I/IH(l)J'IaMaSOMHaTa aKkTuBanusga € TroJIAiMO, T.K. B HMYHO-
MIPUBUJIETUPOBAHUS TECTHUC MPO-UH(IaMaTOpHATA aKTHBAIKMS Ha K. Ha CepToNu ce cuuTaIie
3a HeBb3MOKHA. OT Apyra cTpaHa 3a MPOTHYaHE HA XOJa Ha HOPMAIIHO 3a4eBaHE € HYXKHO
oOydeHHe Ha JIOKATHU JICHAPUTHU KJIETKH B MaTKaTa Ha jKEHaTa, 3a J]a MOXeE Jla ce Ch3aaje
UMYyHO-TOJIEPAaHTEH, a HE AarpecMBEeH OTrOBOp CpeIlly CIepMaTO30HIUTE Ha MBbXKa
(ocHoBomoumaranio u3cieaBane Ha mpod. C. PoOwspTc 3a nHayKknusTa Ha T-XenmepeH oTroBop
B MaTkaTta). ToBa ce mocTura u 4pe3 OTASISIHUS OT KJI. Ha CepToiu 1 MPUCHCTBAII B CTIepMaTa
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TGF-beta, koiiTo e HyxeH 3a mporieca. CeH3opHaTa posiss Ha nH(IaMa3omara 3a KJIeThuHa
yBpEla M €BEeHTyaJIHA yBpeJa Ha MBXKUTE TaMETH BOJU HE CaMO JI0 KJIEThUHA CMBPT, HO U JI0
oraensiHeTo Ha IL-1beta/IL-18, nnum IL-18, koeTo Boau 10 CUrHA MPOMEHSIIL TOJIEPAHCa KbM
CIIEpPMATO30MIUTE B JKEHCKHS TOJOB TpakT. [lo TO3W HayWH WH(IAMAa30MUTE ydacTBaT B
aJlanTHBHA aBTO-CEJIEKIIMS Ha MHAUBUIM C yBpeeH renodona. Taszu xumnoTesa Oe nmpeacraBeHa
Ha YUYWIMIIETO MO PernpoayKTHBHA MMYyHOJOTUsl He EBpomeiickaTa acouuanus mo pernpo/.
umyHostorust (Atuna, 2019), kato cBpbx-akTuBaius Ha nHpaamazomara NALP3 Oe mokazana
[IpH XOpa U MaiMyHH OT rpymara Ha npod. Aptyp Maiiepxodep (LMU, Munich, Max Plank)
He3zaBHCUMO cieq Hac mpe3 2018 rox., mokaTo cepusi KJIMHUYHU U3CIEABAHUS OT Pa3IUyHU
rpyId MO CBETa Moka3a noBuiieHu HuBa Ha IL-18 (cpsi3Ban ot chiara kacnasa-1) B cnepmara
Ha MH()EPTUIHN MBKe. Y CTAHOBUXME U BH3MOXXHOCTTA aKTUBAIMATA Ha Kacnasa-1 1a jnoBene
o NIrp3-3aBucum bT 10 aKTUBAIKS Ha Kacma3a-3 U J1a HACOYH KJIETKaTa KbM HMYHOJOTHYHO
mo-cnabo HHIyIHpaIia mporpaMMpana anonToTHYHA KIeThuHa cMBbpT. UneHtudunupanus ot
Hac TpaHckpuntoMHo aktuupad CD300 uma BaxkHa poiis 3a MOJyJIMpaHe HA OTTOBOPUTE B
k1. Ha Ceproau kpM ctumyianus ¢ JITIC. Tesu mporecu ce peryiupar u or MAPK1/ERK2-
OTIOCPENTBAHO MpenporpamMupaHe Ha MbTUIATa HA WH(IaMa30MHa aKTUBALUS U aBTO(arus,
koeto npu aktuBaiusg Ha TLR4 nmeta ot JITIC Moxke 1a urpae npoTeKTUBHA POJISL.

(ITyonukayuu: asmopegpepam 2, nyon. 6, 9, 15, 23, 29, 31, 42; ¢popymu: 7,9, 13, 15, 16, 19,
23, 24, 29-31, 34, 42)

1.2. PoJisi Ha ApPYTrH HUTOKUHHU OT ceM. Ha |L-1, u pacTexxHu GpakTopu, c MHTErpUpaHa
cekpeuMsi, y4acTBAIlMK B TbKAHHOTO peMoOJeJHPaHe M HeO-aHIMoreHe3aTa MNP
€H/I0MeTpH03a

[IpenuuiHy HalM W3CiaeABaHMS 3acsraT M3CJIEBAHETO HA NMPOMEHUTE B aHTMOTCHHUS
CTaTyC MpH MAlUEHTKU C JIB€ pa3Iu4yHU (GOpMHU Ha E€HJIOMETpPUO3a U IpOCIeasBaT HSIKOU
TYMOpPHU MapKepu B XHCTOJIOTMUEH MaTepuan. EHnoMmerpuos3ara € eaHa OT Hail-uecTuTe
MPUYMHU 32 THPEPTUIUTET IPU KEHUTE BbB (epTUIIHA Bb3pacT. ToBa € maToiorus npu KosiTo
€HJIOMETPHAJIEH ENUTENl CE Pa3BUBAa E€KTONMYHO OT MaTKaTa B MYCKYJHHUS WM CJIOH WU
OTJAJIEYEHO, OT SMYHUIM 10 APYTH OPTraHH, TOPU B MO3bKa. 3a MPBB BT B JIUTEpaTypaTa ca
MOKa3aHa YBEJIMYEHH KOJIWYECTBEHO EKCIPECHOHHU TMpoduWiIM Ha HOB MOTEHIHAJeH
aHruoreHeH mMapkep - S100A13 B ThKaHU OT 3/ApaBM KEHU U JKEHH C Pa3Nu4Hu (popMu Ha
€HJIOMETPHO3a, KaTo 3a LeNTa € NPWIOKEH palMOHAIM3UPaH METOJ] 3a JUTUTalHa
KOJIMYECTBEHAa UMYHOXHUCTOXUMHUS. M € MOKa3aHa CUTHU(HMKAHTHA pa3jivKa B MPOTEHMHOBUTE
HuBa Ha S100A13, crpatuduuupaiia ciiydaute Ha €HIOMETPHO3a B I0JI3a HA OBAPUAIHUTE
¢opmu. Bp3 ocHOBa Ha naHHM 3a chueTaHa ekckpeuusita Ha S100A13 ¢ pactexxHust GaxTop
FGF-1 u IL-1a ca mpocneneHN IMyHOXHCTOXUMHYHUTE UM TPOQHIN HAa €KCIPECHsi, KaTto €
J0Ka3aHa WMYHOXHCTOXMMHYHaTa Ko-jmokamu3anus Ha FGF-1 m S100A13 (nmpunoxen
pa3paboTeH Mo BpeMe Ha JUcepTalusaTa METO 3a IBOMHAa IMyHOXHCTOXUMHUS C JBa XpOMOTeHa
BbPXY €IMH M CBIIU cpe3, gudc asmopeghepam 1) B €HIOMETPHO3EH JKJIE3EH EIMUTE,
MOJIKpers Xurore3ara 3a noTeHuupan] epext Ha SI100A13 B aBTO-KpMHHATa M Tmapa-
KpUHHATa pacTeKHa CTUMYJAIUs Ha €HJOMETPHO3HUTE *JIe3H. 3a MPBB MbT ca MPOCIECICHU
KOJMYECTBEHUTE  pa3iMyusi Ha  TNPOTEMHOBO  HUBO  (AWTUTaTHA  KOJMYECTBEHA
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nMyHOXHCTOXUMUs) B ekcnpecusiTa Ha FGF-1 u IL-1o Mexny eyTonuaHus KIE3€H enuTen U
€KTOMMYHUTE OIHUILA MIPU aIEHOMHO3a U OBapUaJIHa €HJA0METPHUO03a, IOKA3BaIlH XETEPOreHHa
[0 THIT ¥ CUTHU()UKAHTHO TMOBUIIEHA 110 KOJIMYECTBO CTUMYJIALMs HA pPacTeka OT CTpaHa Ha
IL-lo mpu ciydyaute Ha ageHoMuo3a, W perunpodeH edpexkt Ha FGF-1 mpu cmyuamre Ha
oBapHaiHa eHJIoMeTpro3a. M3ka3ana e xunoresa 3a B3auMHHUTE €(DEeKTH U MOTEHIMAIHATA POJIs
Ha curHainuHra Ha FGF-1, SI00A13 u IL-lo B eHIoMeTpuO3HATa MaToreHes3a, Kacaello
ChJIOBaTa HEO-aHTHOTeHe3a, MyOaukyBaHo B peBio B Journal of Reproductive Immunology,
OIIEHEHO B 25-Te ,,Hali-ropeliu‘‘ 3arjJaBus - mocjieaHo Tpumecedne, 2005.
C konnuecTBeHA MMYHOXHCTOXHMMHS MOTBBPAUXME MOBHIIEHA EKCIIpecHs Ha Mapkepa 3a
aKTUBHMpaHa HeoaHruorenesa enaoriuH (CD105) B ennoTena Ha eyTONUYHMS €HIOMETPUYM
IIpM €HJOMETpHO3a (BTOpa MyOiMKalus B CBETOBHATa juTeparypa). M3cineaBaHusita BbpXy
eKCIIpeCcHsITa Ha €HJIOTJIMH C TOMOUITAa Ha KOJIMYECTBEHA UMYHOXHUCTOXUMHUS B HEO-EH0TENA,
o0pa3yBaH B eKTONUYHUTE C€HJOMETPUO3HHM JIE3UM TMPH aJeHOMHO3a M OBapualiHa
enaomeTpuosa (my6m. 1,27, 31), momorHaxa 3a ch3JaBaHe Ha KJIMHUKO-TIATOJITHYEH MaHeNl OT
neoanruoreHHu Mapkepu (CD105, S100A13, hCG receptor) ¢ 1en oleHKa Ha CTEMeHTa Ha
arpecUBHOCT Ha €HAOMETPHO3HATA MMaTOJIOTHS UM Ha HEOIUIACTUYHH ChCTOSIHUS — MPOCTATEH
KapIUHOM, TJIH00JIacTOMa, KOETO € HAallpaBEeHO Bb3 OCHOBA Ha CTaTUCTUYECTKa 00paboTKa Ha
KOJMYECTBO JIUTUTAITHO U3MEPEH MapKep, a He Ha MOIyKOJIMYECTBEH METO 1 UK Opoii ChI0BE,
KaKTO TOBa 0€ MPaKTUKYBAHO /10 MOMEHTA.

N3cnenBanusiTa H1 OTHOCHO €HJIOMETPUO3HATA MATOJIOTHsI MOKa3BaT, Y€ Pa3BUTUETO
Ha EKTOINMYEH EMUTEN MOXKE J1a C€ pa3IJIeXkaa KaTo BUJI HApPYLIEHO ThKaHHO PEMOJIEINpaHE,
T.K. C€ M3UCKBA MPOMsHA Ha Mporpamara 3a ThbKaHHa AUQEpeHIUaIHsi, KOETO BEPOSITHO €
CBBP3aHO C €MUTeHETUYHU MIPOMEHH, poJis 3a KoeTo uMmar Hekogupamw PHK, yuactBamu B
mpoueca Ha perynanus. Hammre naHHM Toka3axa, 4e ChI'BTCTBAIl (EHOMEH, BEPOSTHO
y4dacTBalll B TO3U MPOILIEC ca IMTOKUHU U PACTEKHU (PAKTOPU UMAIIIH POJIS ¥ B UH(pIaMaTOpHUS
nportec (IL-1lalpha e kynunupas ¢ IL-1beta B excripecusita cu). Bpb3kara ¢ BpoieHaTa UMyHHA
CUTHajmn3alus O0e HalpaBeHa Mo-KbCHO B HAIIIM U3CJI€/IBAHUS HA MPOTEUHOBATA MPOIYKIUS Ha
MIEPUTOHEATHA TEYHOCT OT )KEHU ¢ eH10MeTpro3a, ipu kouto ¢ 2D DIGE ce ycranoBu npodun
BEpOSITHO CBBp3aH ¢ akTuBanus Ha TLR4 u cxogau mpruma.

(ITybnuxayuu: 58, 66-69, 70)

2. HexkaHoHMYHa pojis Ha (paKkTOPH HA THKAHHOTO peMoOJeJHpPAaHE 32 OLEHKA Ha
KYMYJIC-00()OpHHUSI KOMILJIEKC

B xomabopaTHBHO HM3ClieIBaHE C KJIMHUKU 32 aCHCTHUPaHA PENPOIYKIHS, MPOBEICHO
BBPXY TPAHCKPUNIIMOHHUTE NPOPIIN HAa KyMYJIyCHH KJIETKM W30JIMPAHU OT IAIUCHTKH C
HaMaJIeH OBOLUTEH moTeHuuan, ydactBamiu B APT mporpamu, 0sixa yCTaHOBEHHM HSIKOU
YHUKAJIHU, HEOIIMCBAaHHU NPU YoBeka MapkepH, B ToBa uncio Lysil Oxydase (LOX), kato Oe
MPOBEJCHO M IMPOTEOMHO H3CJEIBaHE C 1€l ThPCEHE Ha HOBH MEpKepH, Mpu KoeTo Oe
n3noi3BaH OnomHpomarhueH moaxox 3a in SilicO oTkpuBaHe Ha MOTEHIMATHH TapreTH Bb3
ocHoBa xapakrtepuctukara Ha 2D PAGE cnoroBere u nHCTpyMeHTH 3a o0orarsBaHe Ha TeHHU
OHTOJIOTHHM 32 HAMHpaHEe Ha aHT@XWpPAaHW CUTHAJTHH ITTHINA W CTATUCTHYECKH Haii-
BEPOSITHOCTHO ,,000TaTeHH* MOJEKyIH. [10X0MBT MO3BOJSBA MPEIBAPUTEIIHA CEICKIHS Ha
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NOTEHIMAJTHU TapreTd KOUTO Morar Ja ObJaT AMPEKTHO BalWJUpaHUM M HamalsiBa
ce0ecTOIHOCTTa CBbp3aHa ChC CKbIIATa Mac CIEKTPOCKONUS. 3a MPbB BT B JJUTEpaTypaTa Mpu
XOpa € yCTaHOBEHa ITpOMSsHA B eKcpecusiTa Ha Tpanckpuntute Ha Lysil Oxydase (LOX), kakTo
u e noreppaeHo 3a BSG (0a3umxuH) B KyMyJyCHM KIETKM IIpU IAaLUEHTKH C HaMalleH
OBOIIUTEH MOTEHIIMAN, B CPABHEHHE ChC 3[IPABU )KEHU C MBXXKH (DAKTOp HA CTEPUIIMTET, KaTo €
HalpaBeHa MO3UTHBHA CUTHU(UKAHTHA Kopenalus MexXIy JBaTa Mapkepa. Pazpaboren Oe
pas3IIMpeH MaHeN 3a ONpe/essiHE Ha OBOLMTHUS MOTEHUHUAN 110 KyMYJIyCHHsI €KCIPECHOHEH
npodu (4act oT 001K KyMyJIyCeH TpaHCKpunToM. M3cnensanusra Ha KyMyIyCHUTE KIETKH
JUPEKTHO KOHTAaKTyBallM C silliekieTkaTa Osfxa NHMOHEpCKM B CTpaHaTa W II0Ka3axa
BB3MOKHOCT 32 0OPO KIMHUYHO NPUIOKEHHE Ha HOBU MapKepH 3a OllEHKaTa Ha Ka4yeCTBOTO
Ha OOLIUTHUTE MIPU UH BUTPO MPOLETYPH.

(ITyonukayuu: 48, 51-53)

3. Poaa Ha HMYHO-MOAYJMpAIIU MENTUIU OTACISAHA OT eMﬁpnormTe KaTo (baKTop 3a
HOPMAJIHO NIPOTUYAHE HA ﬁpeMeHHOCT.

EmOpuonute Ha Bcuuku OO03alHUIM OTIENAT MENTUI C AbJDKHHA OT 15 amuHo-
KHCEeNTUuHHU, OTKpUT OoT A-p UThH bapuea m marentoBan ot Biolncept LLC, NJ, US, moxg
THProBCcKOTO HanMeHoBaHue IIpeliMmnanTtanmone®axrop™™ (PrelmplantationFactor™, PIF).
Ennorennust [Ipemmnantanmonen®akrop (PIF) ot koliTo 3aBHCH pa3BUTHETO HA eMOPHOHA
ce CEeKpeTHpa caMo OT BUTAIHH eMOPHUOHH U JIUIICBA IpU eMOpHOHUTE 0€3 )KM3HEH MOTEeHIINA.
Ocgen, ye nentuabsT PIF e mokazaH KaTo M3KITFOUNTEITHO Ba)KEH 32 BUTAIUTETa HA EMOPUOHHTE
U HOpMaJlHaTa UMIUIaHTauuss U TpodoOnactHa uHBa3us, PIF uma u umyHoMomymupaiu
CBOWCTBA, MO3BOJIIBAWKH J1a ObJIe pa3riiexk1aH KaTo MpHUIleTHa MosieKya 3a Tepanus. PIF Ge
onoopen mipe3 2014 rox. kato “Fast track drug target” oT AMepukanckara A IMUHUCTPAIUS IO
xpanute u nekaperara (U.S. Food and Drug Administration, FDA), kato B MOMeHTa ¢ 00eKT
Ha HAKOJIKO KIIMHUYHU nTpoyuBaHus B CAILLI.

Hue nmame akTHBHa poJist ¥ roJsiM MPUHOC 32 MOKa3BaHETO Ha Mojena Ha jeiicreue Ha PIF
CIPSIMO HETOBHUTE NPHUIETHH MOJEKYJIH, KaTO C MOMOIITa Ha KOMOHUHALIMSA OT UH CHIJIMKO
MOJIEKYJTHO MoJieNiupaHe, 6Mo(U3NYHN METOIM MOKa3Ballly MPOTEMHOBO HaBUBAaHE M CUJIaTa
Ha CBbp3BaHE C JINTaH/1a, KaKTO U (PYHKIIMOHAJIHU METO/IM 3a OLICHKA Ha HOHEH MOTOK U 1p. 0e
YCTaHOBEHA KOHKPETHATa aMUHOKHUCEJIMHHA MTOCIIEA0BATEIHOCT YYacTBAIllA B CBBP3BAHETO HA
PIF ¢ npunennure My MOJEKYyJIM U IPOMEHUTE BbB (PYHKIIMOHAIHUTE ChCTOSIHUS Ha KIIETKUTE.
Hamm myTanTu 3a ,,3ary0a Ha QyHKIUA , MOJTYYEHH M0 pallMOHAJIEH UH CHJIMKO JHU3aiiH 0sxa
TecTBaHH B peauna naGopatopun (Yrusepcutera B Weiin u np. 8 CAILl, uscnemosatencku
1eHTpoBe B ABcTpanus, BennkoOpurtanus, ['epmanus, Uzpaen, [lIBeiizapus) 3a Banuaupane
Ha MEXaHMW3Ma Ha CBbp3BaHe u jaeiictBue Ha PIF.

Uscnensana e ponsara Ha PIF B pa3BuTHeTo Ha eMOPHOHHUTE U € TIOKa3aHO 3a MbPBH BT, 4e
PIF npeana3Ba eMOpuoHUTE, KaTO MPOTHUBOICHCTBA HA OKCUJATUBHUSAT CTPEC U HEMPABUITHOTO
HarbBaHe Ha MPOTEHMHUTE, KAaTO TO3U €(PEKT MEXaHHCTUYHO € 3aBHUCUM OT ,,0CHOBHaTa‘
amuHOKHcennHHa cekBeHius Ha PIF — RulsKeP7. Cunternuno fmoc cunTe3upan ek3oreHeH



PIF, momo6HO Ha €HIOTEHHMS TENTHJ, OT KOWTO 3aBHCH Pa3BUTHETO Ha eMOpHuoHa (Tpu
003alfHUIIUTE) W CE€ CEKpeTHpa caMoO OT BUTAJIHUM eMOPHOHH, € YCTaHOBEH Jla MOXKE Ja
MIPOMOTHUPA PA3BUTHUETO HA CAMOCTOSTENHO KYJITUBUPAHU €MOPHMOHM M TH IpelanasBa OT
IIPEKIEBPEMEHHA CMBPT B cpefa ¢ emOpuo-TokcuueH cepyM. Ilokasano e, ue PIF ce
MHTEPHAIU3UPA aKTHBHO OT EMOPUOHHUTE, KaTO MEXIY EKCIepuMeHTanHO noka3zanute (PIF-
MMyHO-aQMHATETHO HM30IMPAaHH TPOTEHMHH nokazaHm ¢ LC/MS? mpoTeomuka) TpHIenHH
MPOTEMHOBH HHTEpakTopu B emOpuoHa, PIF B3aumopeiictBa ¢ MOJIEKYJIUTE npomeut
oucynguo uzomepaza (protein disulfide isomerases, PDI), mpurexaBama enuH aHTH-
OKCHJIAaHTE€H THOPEIOKCUHOB JOMEHH, KaKkTO U C MPOTEKTUPALIUTE TOIUIMHHO-IIOKOBU
nporenau 70 u 90 (heat shock proteins, 70&90; HSP70, HSP90). Jluuen npunoc: Ypes
CKPUIHHUHT C MPOTEHHOB YHI 32 MOTCHIIMATHU MPOTEHHOBU HMHTEPAKTOPH (ydYacTBAaIH B
IIPOTEUH-NIPOTENHOBU B3aumozeiicteust), PIF Oe nscnensan 3a B3aumopeiicreue ¢ Hag 1500
NpULeTHd MoJieKynd. [IppBuuHMTE HaHHM ca MyONMKYBaHU B JIpyro HU3CJieIBaHE, HO
OuonH(pOpMAaTUYHMS aHANU3 32 MEXaHU3MUTE Ha CBBP3BAHE U XApPaKTEPUCTHKUTE Ha
pelienTopHara yacT B MPHUIEIHUTE MOJIEKYJIM € U3BbpIIeHa B Hamara jaboparopus. B
M3ClIeIBaHeTO € moka3aHo, 4e PIF ce cBbp3Ba ¢ momomnra Ha obma cekBeHuus - RalsKeP7.
(Args, lles, Lyss, Pros) kbM aBete mpuiienau mojekysu, PDI u HSP.

IMpunoxen ¢ merox 3a in Silico mpeackassane Ha cBbp3Banero Ha PIF xbM Hazm 60
kpuctajgorpadcku moaena Ha PDI, u monenupane Ha cBbp3BaneTo Ha PIF ¢ PDI (“peptide
flexible docking”), kato e moka3aHo, upe3 in SilicO MyTareHe3a Ha BCsIKa aMUHOKHCEIIUHA OT
uHTepdeiica Ha cBbp3Bane Ha PIF ¢ PDI, kou ca 3HauemunTe aMUHOKHCEINHU, KOUTO MOTaT J1a
NPUYMHAT HAapylIaBaHE Ha Bpb3Kara JUraHja-penentop. Kato ce m3monsBa moaenupane Ha
cBbp3BaHeTo Ha PIF xbM pasmuunu kpucramorpadcku moaenu Ha PDI — okcuaupan u
penyuupan PDI, Ge ycraHoBeHo, 4ye 2 OT BB3MOXHHTE MyTalud B uUHTepdeiica ca
koH(popmannonHo 3aBucumu (Pros — crenuduyna 3a penyuupana ¢opma Ha PDI, u Val, —
cnenuduuHa 3a okcugupana dopma Ha PDI) um ennata e xKoH(pOpPMAIMOHHO HE3aBHCHMA
(MyTarenesa Ha no3unus lles), mokassaio posdra Ha Proe 3a pynkuusta Ha PIF. [Tocnennara
€ MOKa3aHa B HAKOJKO JIPYTH W3CJICABAHHUSA M NPU JIPYTH TPHUIEITHH MOJEKYJH, M MOKa3Ba
MexaHusmuTte Ha aeiicrsue Ha PIF cipsmo PDI B eMOpuonu ot 603aiiHULIN.

[pelmmnantarmonendaktop ™ ce cexperupa B e hopmu, 9 1 15 aMHHOKHCETMHHA
- PIF9, PIF15, kato u nBere oka3BaT e(eKT BbpPXy Makpodarute B MOJIEN PA3IHYECH OT
OopemeHHoCT, U perynupatr CD3/CD28-unayuupanus T- kieTbueH 0TTOBOP, KaTO IPOMOTUPAT
Th2 mutokunoB mpo¢ui. B uscnensane e nokaszano, uye PIF aupextHo perymupa CD2 - ko-
CTUMYJIaTOpHaTa MoJIeKysa Ha T-KiI. penenTop, KOWTO CBbpP3Ba U CE aKTUBHPA OT MUTOI€HA
¢uroxemarnytunut (PHA), Ho He 3acsra pannara Ca2+ mobOunu3anus. Karo mpomotupa CD2
perienTopa B akTUBUpaHu T-KJI. 1 UHXUOUpa ekcripecusita Ha ko-nuranaa CDS8, PIF perynupa
B3aUMOJICHICTBUETO aHTUTEH-TIPEICTABIIIA KIIEeTKa— [ -KJIeTKa HY>KHO 3a nerictBueTo Ha PHA.
JIuuen npunoc: CTpyKTypHO MOJIEKYJIHO MOJEIHMpPAHE U MOJIEKYJIEH JOKHMHI IOKa3BaT, 4e
¢dopmara PIF15 nma nonobpena crnenupuyHOCT KbM MPHUIETHUTE MOJIEKYJIH, KakBaTo € PDI,
B cpaBHeHHe ¢ (opmaTa PIF9. YcTaHoBeHuTe KaTo 3HaYelM aMMHOKUCETMHHU OCTaThLU C
no3utun 3—6 (RIKP, Arg3-Pro6) ca o6mm 3a neere popmu PIF15 u PIF9, Ho T.k. 1BeTe popmu
UMaT pa3MYHU €Heprud Ha CBbp3BaHe, Oe¢ HM3CIEABAHO Jalli Pa3JIMKU B TpETHMYHATa UM
CTPYKTypa JONpPUHACAT 3a TAXHaTa MoJIeKylHa JIuHamuka. C moMolTa Ha Oe HO80
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MoOJIeTIUpaHe Ha J1BeTe (popMH Ha NMENTHAa U CTPYKTYPHO CHIIOCTAaBSIHE, KAKTO U C METO/AU Ha
MONeKYIHA OUHAMUKA Ca W3CIEJBAaHM CBOWCTBaTa HMM. YCTaHOBEHO €, ue IMO-IbJrara
CTPYKTypa MMa pas3jiMyHa CIIOCOOHOCT Ja oOpa3yBa ciaOu BpB3KHM, KaTo T UMa I[0-MaJiKa
(haeKCUOMITHOCT OT KbcaTta opma, KOETO MO3BOJISIBA MO-BUCOKA CIICU(PHUIHOCT HA CBBP3BAHE
C TPHULEIHU MOJEKYJH, JIOKaTo KbcaTa (opMa MMa IO-BHCOKAa AaKTUBHOCT IPHU IMO-HUCKA
cnenuuIHOCT.

IpeHmmnanrarmonea®aktop '™ e yCTaHOBEH Ja MMa cHcTeMeH edeKT, KaTo JeiicTBa
Ha cxoguu npuuenaHu nporeuHu B CD14+, CD4+ u CD8+ kieTku, OChIIECTBSIBANKU
UHTErpupaHa HUMYyHHa peryianus. CpaBHUTENHA MPOTEOMHKA, cenekTuBHa 3a PIF
MHTEPAKTOPH MEXJly TPUTE UMYHHH (peHOTHIa TToKa3Ba, ue PIF neiicTBa B numnomnonu3axapun
uHaynupann makpodaru cienq CD14/TLR4/MD2 komiuiekca, 4pe3 B3aUMOCHCTBUE C
MHOXecTBO npotennu ot 14-3-3 (§/9, €1, f/al, n) ceMeiicTBOTO, BUMEHTHH, KAIPETUKYJIHH U
KanMoaynuH, nokaro npu CD4+ u CD8+ kieTkute TOM B3aMMOJEHCTBA C IIUTOCKEIETHHU
nporeunu u 14-3-3 (/5. [lyGnukanusta noka3pa Mmexanusmure Ha nerictsue Ha PIF Bogemu o
KOOpJIMHUpPaHa CHUCTeMHa uMmyHoperynamus. JIuuen npunoc: C momomra Ha in Silico
JITOPUTHM, MPECKA3BAIll BEPOSITHOCTTA 32 CBbP3BAaHE HA MENTU] KbM MPUIIEIECH MPOTEUH, €
u3cneaBana Bb3MoxkHOCTTa PIF na ce cBbp3Ba ¢ paznuunu uieHoBe Ha 14- 3-3 ceMelicTBOTO,
T.K. JAHHUTE OT MPOTEOMUKaTa B Makpodaru mokasa, ue ceMeicTBoto 14-3-3, e npeacTaBeHo
OT Hali-MHOTOOpOIHHN MHTepakTOpHu. Haii-BuCOKa BEpOATHOCT € yCTAaHOBEHA 32 XOMO-IUMepa
Ha 14-3-31, u To camo ako ¢ B komiuiekc apyr nentuna. B CD4+ u CD8+ kierkute ca
yctarnoBeHu camo 14-3-3 (/6 unrepaktopu Ha PIF, mopanu koeTo e u3cienBana BEpOSATHOCTTA
3a CBBP3BAHETO MYy C TEXHH XeTepo-Komriuiekcu ¢ B, , 1. YcraHoBeHo Oe, ue camo 14-3-3 1
XOMO-IMMEpPH M XeTepo-nuMepu T/{ umar BHCOKa BEpOSTHOCT Aa ce cBbpxkar c¢ PIF.
Crpykrypuure monenu Ha PIF ¢ Te3m BapmaHTH mo3BoNIMXa Ja Ce W3TPaad XHUIOTE3a,
o0sicHsIBaIllAa CBbP3BaHETO MY, 14-3-3 mpoTenHuTe ynecHsBaT cBbp3BaHeTo Ha PIF ¢ pasnuynu
MIPUIIETHU MOJIEKYIH, Ype3 KOHPOpMaIMOHHA XeTeporeHHocCT. [IpoMenuTe B KoHpupmausata
Ha 14-3-3 mpoMeHSAT Br'bja MEXKIy ABETe CcyOemuHuir, ocodeHo mpu 14-3-3 {, n u 0
CyOSIMHHIINTE U B3aUMOJICHCTBUETO UM C BHHIITHU TIETITHIH.

IpelmnnanrarmoneH®akTop'™ MHOTHCKA Pa3BUTHETO HAa  aTepocKieposa B
excriepuMenTaiieH ApoE nedunuren Mumm Moaesn, KaTo He TPOMEHsI JTUIMHUIHUS TPodIII, HO
neiicTBa aHTU-MH(IIaMaTOPHO, HaMalIABalKu MakpodaxHaTta MHGUITpalus (MHTpaBUTaIHA
MyITU(HOTOHHA MUKPOCKOIHS), €KCIIPECHsITa Ha MPO-HUH(IAMATOPHU KIETHhYHO-aIXE3UBHU
MOJIEKYJIM, XEMOKMHM M LIUTOKMHU B IJJaKaTa U HaMmalleHWe Ha uupkyiaupamusat [FN-y.
[lenTuabT TIOHE OTYACTH OCBHIIECTBSABA €(EKTUTE CH, Upe3 NEHCTBUE BBHPXY MOHOLUTHUTE
GbYHKIMH, HAMAISABAHKU TAXHATA MUTPAIKs IN VItrO U B IEPUTOHUTEH IN VIVO MOJIEIN, KaKTO U
eKCTpaBazalusiTa UM, KaTo Te3u e(heKTH ca 3aBUCUMU OT ¢pyHKIHoHupaHeTo Ha [llelikbpHuTe
BoaT-3aBUcHMH KanueBu kaHamu 3 (KCNAB3) u ot uHCcynuH aerpaaupamusit eH3uM. Jluuen
npunoc: Ckpunnupanu ca 111 kpuctamorpadcku mMonena Ha pa3IHYHA CEMENHCTBA KaJUEBH
KaHaJu C alTOPUTHM, MPEICKa3Balll KOM ca aMUHOKUCETMHHNTE ocTaThlin OoT PIF ¢ Haii-Bucoka
BEPOSTHOCT J]a C€ CBBPIKAT C TAX, BEPOSITHOCTTA 33 TOBA, M KOM OCTAThIIU OT MPOTEHHUTE Onxa
ydacTBaliu B HHTepdeiica. YCTaHOBEHH ca CXOJHU CBBP3BAllM aMHUHOKHCEeTWHH OT PIF
cebp3Banu Kv1.3 u IDE, karo orHoBO mocnenoBareanoctta RalsKsP7 (Arg3, lle4, Lys5, Pro6)
e ocHoBHa. [1labGnonuTe Ha cBbp3Bane Ha PIF kbM pa3znuuHuTe ceMelcTBa Ha KaTMeBU KaHAIH
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ca CpaBHEHHE C Pa3jINYHU AJITOPUTMH 3a KIBbCTEPU3UPAHE, KATO € W3IOI3BaHAa U HEBPOHHA
Mpexa THN ,,CaMO-OpraHU3upall ce KapTU™“ B PeXUM Ha oOyueHHe Oe3 CynepBH3Hi,
nokaszBamy e PIF nma cnienmpuanoct npeauMHo KbM ceMeicTBoTO Ha Illelikbp kaHanure.

Ipelmnnanrarmonea®axtop ™ ocBeH upe3 fmoc CHHTE3a MOKe J1a e eKCIIpecupa 1
OT €yKapHOTHH KJIETKH, KaKTO € MOKa3aHo B Mojen Ha Tpanchektupanu HEK293 knerku u
Jurkat knetku. Ch3aaneH € KOMIUIEKCEH MOAXO[ 3a AUPEKTHO KIIOHMPAHE HAa KbCH HEeNTUIH,
0e3 HyX/la OT KJIOHUpPAaHE Ha MPOTEMHOBH HOCHUTEIU C JIMHKEpU WU (ParoBu OMOIMOTEKH.
OOuKHOBEHO puOO3OMUTE UMAT Npar MOJ KOWTO HE TpaHCIUPAT MHOTO KbCU
nocnenoBarenHoctd MPHK. PIF e mapkupan ¢ KbcH NEeNTUIM W3MOJI3BAaHU 3 U30JIMPAHE, WIH
C KBbC CEKpETOpeH MEeNTH], MNpU KOETO CEKBEHLUATAa My € KOJUpaHa C PEBEPCHUBHO
WHXEHEPCTBO U KOJI0OHHA onTuMu3anusi. CTpykTypara Ha (py3MOHHUS NENTHU]T € TPOEKTUpaHa
C JIMHKEPHHU CEKBEHIIMH U € ONITUMHU3UpaHa ¢ in Silico MeToau nmoka3Baiiy KOu BapuaHTH HMaT
MakcuManmHa (IeKCHOMIHOCT W JIOCTBIHOCT 10 coiBeHTH. HMHpopmanmmonnara PHK
koaupama ¢y3unoHaus PIF e mombiHHATENHO ONTHMU3MpaHa OTKBM 5’ Kpas 3a eKCIpecus: B
puboszomute. PIF dy3monnus nentux e ekcrnpecupan B HEK293 knetku u Jurkat xinerku, u e
nokazaH (yHKIUMOHANHUS My edeKT Aa mnoTucka kamueBus (uykc. [lebunupanu ca u
cBBbp3BamuTe uHTepdeiich B paznuuHuTe mnpunenHu 3a PIF monekynu u e cw3ganeH
KOHCEHCYCEH MOJIeIN 3a MPEANOYUTaHU MecTa 3a cBbp3Bane - [laTent No 2.

PIF™ Ge uscnensan B Ba TPaHCIALMOHHU MOJENa, MOKA3BAIIU MOTEHIHAIHHSA MY
edeKT 3a MpUIIoKEHNEe TIPU MYJITUIUIEHA cKiiepo3a u nipu bomect Ha Anxaiimep, u auader.
[Ipu mynTuIUIeHA CKIIepo3a AOCETAIIHUTE Tepalniy HaMajsBaT 4ecToTaTa Ha MH(IaMaTOpHU
aTakd, HO He HamaisBaT HeBpojereHepauusTa. PIF, e He camo ornmensing ce oT emOpuoHa
MMYHO-MOJIyJIaTOp, HO HMMa BB3MOXXHOCT E€CTECTBEHO Ja IpEMHHAaBa KPbBHO-JIMKBOpPHATa
Oapuepa u Jnga OIOKMpa HEBPO-BB3MANUTEIHUSA MPOLEC, HaMalsBallku mapaau3ara Hu
NEMHUEIMHU3ANAATa B MO3bKa TIPU MOJEI Ha  EKCIEPUMEHTAIEH aBTOMMYHEH
eruedaromuenut. C pocho-nporeoMuka nokazpaiia He caMoO IPOTEOMHUTE MPOMEHH Ha HUBO
eKCIpecHsi, HO U Ha HUBO MOCT-TPaHCIAIIMOHHU MOJU(UKAIMK O€ YCTAaHOBEHO PEBEPCUBHO
MoyJlypaHe Ha (PyHKLIMUTE Ha peulia IPOTEeuH KMHa3H, BOACIIO J0 MOJIO0KUTEIHUTE €PEKTH.

B otnenno mpoyuBane Oe mokazaH mnoteHiuaieH edekt Ha PIF ma momynupa
(GbyHKIMUTE HAa MHCYJIUH Jerpanupaiius en3uM |IDE, koiiTo yyacTBa B KOHTpOJIa HAa HUBaTa Ha
MHCYJIMHA, UMAIlli 3HaueHHe Npu Juabera, KaKTO U MPH Pa3rpa)kAaHeTO Ha aMUJIOUIHHUTE
npekypcopu. C MOJEKYJIHO MOJENUpaHe, MOJIEKYyJIHa AMHAMHKA M JIUTaHA-pelenTOpHU
u3cneaBaHus Oe rmokasaHo kou amuHokuceanHu (1S04, Prog) yuactsar B cBbp3BaneTo Ha PIF B
MoJieKyIHHs KoMIiuiekc Ha |IDE, kakTo u ¢ MH cuIMKo QyHKIIMOHATIHA MyTareHe3a U JOKUHT 0e
nokasaHa poJjsaTta Ha PIF B perynanusara Ha mpolieca, HaMalsiBailku HaTpyIBaHETO Ha Oera-
amuiouaHu nentuau (Af).

Te3n Hamu nU3CJICABaHUsA, 1aJoXa OCHOBA 3a HAaBJIM3aHC Ha HM3CJICABaHMUsATA 3a P”:TM

BbB (pa3a Ha KIMHUYHH TPOYYBAHUS IMPH XOpa 3a 3a00NIIBaHUS CBBP3aHU C ABTOMMYHEH
orroBop. Hammre u3cnenBanus mokazaxa ponara Ha PIF kato ¢yHkimonanen OGeHUTHEH
aHaJIOT Ha CTEPOUIUTE (CXOTHO MSCTO 3a cBbp3BaHe B I1Ieiikbp KaHATUTE), KOETO Ce M3CIIe/IBa
3a KIMHUYHO MPHIOXKeHUe B MoMeHTa ot Biolncept LLC.



(ITyonukayuu: 14, 16, 21, 22, 25, 27, 36; Ilamenm 2)

b. Pa3paboTka u npusioxkeHue Ha MYJTHAUCUMIUIMHAPHHU MOAXO0AH 32 H3CJeJBaHe HAa
HAPYIIEHHATA B ThKAHHOTO MOJeJHpPaHe M KJIeThYHATA JudepeHuHalus NPpH peauna
NaTOJOTMYHU MPOLECH

1. M3cnienBaHe Ha ThKAHHO peMojieJIMPaHe, BKJI. AHTHOTeHe3a MPH MPOCTATEH KAPIHHOM

W3cnensanusita mpoBeXaaHu B 00JacTTa Ha OMOMapKepuTe mpe3 nocueanure 17 rof.
MPETHPIISIXa EBOIIONHS OT XapaKTEPUCTUKA HAa MapKEPH KaTO MPESIUKTUBHU 32 HO30JIOTHS KbM
u3cienBaHe Ha (QyHIAMEHTATHUTE IMPOLECH CTOSIIM B OCHOBaTa Ha KaHIlEpOreHe3aTra Hu
OIpesie/IiHE HAa HOBM TEPANEBTUYHU MOJIEKYJM Ha Ta3u ocHOoBa. C momollra Ha BHEJAPEH M
paumonagu3upan ot npod. XaiipabelsH MeTOd 3a JTUTUTAIHA KOJHMYECTBEHA HBETHA
HMYHOXHUCTOXUMHUSL, 32 MIPHB BT O€ OlICHEHA KOJMYECTBEHATa EKCIPEcUsi Ha HOB MapKep 3a
npocraTHa natojorusi - PSMA Ha npoTeMHOBO HUBO B XMUCTOXUMUYHH cpe3H (ctatuu 1, 10),
3a pa3iMKa OT MNPEAUIIHUA MyOIMKaIMK, MPeICTaBsAllM TPaJULMUOHHO HpedposiBaHe Ha
CHeU(pUIHO OIBETEHU KJIETKH U MOTYKOIUYECTBEHO OIPEIEICHO OT HIKOJIKO XHCTONAToI0ra
M3MEpEeHUEe Ha WHTCH3MBHOCTTA HA XpPOMOTIEHHAaTa peaknus. [Ipyu TpHIOKEHUS IMOIXO.
KOJIMYECTBEHO M 0e3 BHACSHE Ha CyOEKTHBHOCT OT M3CIIeNoBaTels ce onpeaens nuseteH RGB
BEKTOpP ChOTBETCTBAIIl HA CelM(UIHATA XPOMOTCHOBA PEAKIIMS M CE CpaBHABA C MOJIydeHaTa
XPOMOTEHOBA PEAKIHS OT HETPETUPAH ChC CHENU(DUIHO aHTUTSIIO CEPUEH Cpe3, B Pe3yJITaT Ha
KOETO ce IoilyuyaBa Oe3pa3MepHa BEIMYMHA, NPSIKO ONpeNeNsdiia ¥ IMPOU3BOJAHA Ha
KOJIMYECTBOTO clelnu(UIHO CBBbP3aH OT AHTUTSIIO M3clefBaH mporeuH. [IpenumMcTBo Ha
MeTOoJla Tpe]l UMYHOOIIOTa € JOMBIHUTETHaTa UH(pOpMalKs 3a JIOKaIu3alis Ha aHTUTEHA,
KOETO J]aBa caMaTra XMCTOXHMMHUS, KAKTO U Bb3MOXKHOCTTA 32 CpaBHSBaHE Ha KOJMYECTBEHATA
eKCIIpecHsl Ha €IMH W ChIIU AHTUTEH B Pa3IUYHA MOP(OIOTHYHO—PA3TUIUMU KICTHUYHU
TUTIOBE WJIM B CHCEIHU XHUCTOJOTUYHH CTPYKTypu (HANp. HWHTAaKTHA W HEOIIACTHYHO
IIPOMEHEHA MPOCTATHA KJIE3a).

C mnomomra Ha JAWTMTalHa MMYHOXUCTOXMMHS O€ Cb3/JaJeH INaHel 3a OlLIeHKa Ha
HEOAHTHMOTeHe3a TMpPH IMPOCTAaTHA MATOJOTHS OCHOBABAlll C€ Ha EKCIpecHsTa Ha YOBEUIKU
xopuon ronagorponun (hCG), engormun (CD105), u SI00A13 (5), mokasBariu mpoiecu Ha
THKaHHO PEMOJIETUPAHE, CBbP3aHO C XPOHUYEH BBH3MaIUTENEH MPOIlec.

(ITyonuxayuu: 55, 58-62, 64, 70)

2. M3caenBaHe Ha TBKAaHHO peMoOJeJHpPaHe, BKJI. NPUA00MBaHe HAa CTBOJIOBH
XaPaKTEPUCTHKHU NPH PAKOBH KJIETKH

2.1. Ilpuiio:keHre Ha AUTHTAJHA KOJUYECTBEHA MMYHOXHCTOXMMHUSA U NPEeIMKTHBHHU
METOau

W3non3BaHeTo Ha KOJMYECTBEHA UMYHOXUCTOXUMHUS M MaTEMaTHUECKU METO/IH 32 ONpeeIsTHe
Ha IPEAMKTUBHOCT U3IOJI3BaHU TPH MUKPOUYHUTIOBE, TO3BOJIH ONPEAEISTHETO Ha IPEIUKTUBHUTE
CIOCOOHOCTH Ha HOB MaHeN OT MapKepH MPHJIOXKEHU MpU MaToaHATOMHUYHATA JMarHo3a Ha
IIPOCTATHUS KapIMHOM W HEroBuTe npekanueposu. Mscnensanute mapkepu AMACR, p63,
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COX-2, GSTP1 u iNOS, B KIMHHUYECH MMaTOAHATOMHUYECH MaTepUal OT MAIMEHTH C MPOCTATECH
KapIIMHOM WJIM T[peKaHinepo3uw Ha mnpocratHus kapumHom (PCa) — mpocratHa
unTpaenurenuaina neornasus (PIN), npocraten kapuuHoM 3amousainl B PIN, u mpocratHa
atpodus (PIA), uensdmo ompeaesisHe Ha NPEAUMKTHBHA KOHCTENALUS C JAMArHOCTHYHO
3HAaUeHUE, TOKa3axa AU(EPEHIIMATICH MOJIEN Ha EKCIPECHs MEXIYy HEOIUIACTUYHHUTE W TIpe-
HeoIrlacTUYHUTE (popMH, KaTo 3arydara Ha p63 B 6a3aHaTa KJIeThUHA MOMyJIalus C TapajeiiHa
cBpbx-ekcpecuss Ha AMACR ca moka3zaHu Karo 0COOEHO MPEIUKTHBHU 3a MPOCTATEH
KapIMHOM CpaBHEH C IMpe-HEOIIaCTUYHUTE ChCTOsSHUSA. Cliell CpaBHEHHE Ha CEKPETOPHUTE
eKCIIPECUOHHU NPOo(UIN HA KJIE3HUS €MHUTENl Ha MpOcTarara, HalpaBeHU B WU3CIEABAHETO, C
TE3W Ha TOJJIekAIus Oa3alHHUsS KIEThUCH CIIOM € HW3Ka3aHa XHWIIOTe3a 3a MpOocTaTHATa
,»,CEKPETOpHA KOJIOHA®, KOSATO OOSCHSBA JOKAIM3ALUATA U KOJIMUYECTBEHUTE MMPOMEHU MEXKY
OTJICITHUTE ChCTOSHUS U CE pa3jindaBa OT IMPUETUTE O MOMEHTA Ha IMyOJIUKAIIMATA CXBAI[AHS
B JuTeparypaTta. EkcrnpecmoHHuTe Tpoduiam Ha Oa3alHHs CIOW Ha JKJIE3HATa THhKaH B
MIPEKAHIIEPO3HOTO CHCTOSHUE OINpeAeNiCHH B H3CJIEIBAHETO IM0/CKa3axa BB3MOMXKHOCT
€BEHTYaJHU KapLMHOMHH CTBOJIOBU KJIETKH KAaTO MPOTEHUTOPH HA HEOIJIACTUYEH PACTEX 1a
ObJaT CBBpP3aHH C MpoIleca, KaTo Osxa ycTaHOBEHHU 2 Tuma 0a3alHu KIETKU Bb3 OCHOBA Ha
KOJIMYECTBEHUSI UM €KCIIPECHOHEH (PeHOTHN — KJIeTKH, ekcnpecupaiiy Bucoku AMACR HuBa
u Hucku p63, GSTPI, u knetku ¢ Hucku AMACR nHuBa u Bucoku p63, GSTP1. Ycranosena e
cUrHU(DUKAHTHA KOpEJaIus MeX Ty KOJMIecTBaTa Ha p63 caMo B IIbPBHS TUI 0A3aJIHU KICTKU
u croTBeTHUTE UM HUBAa HA AMACR u GSTP1, xaTo To3u TUII € ompeiesieH KaTO €BeHTYaTH!
TPaH3UTOPHO-aMIUIUpUIMpa p63-NO3UTUBHU KJIETKU. Te3u u Jpyru pesyiaTaTH ca
00001IIeHN 1 B I1aBa OT KHHTA IMOCBeTeHa Ha [IpocraTHaTta kaHmeporeHesa. M3ka3anara Torasa
XHUIOTEe3a IPOTUBOpEYeIIe Ha 00IIopreTaTa 1o ToBa BpeMe KOHIIEMIIHS 3a yBpe/ia HABalla OT
JTyMeHa Ha xkJie3ute, kKaTo 10-Ha roAMHH 0-KbCHO KUBOTUHCKH TPAHCTE€HHU MOJIENH JOKa3axa
P63-MTO3UTUBHUTE KJIETKU KaTO CTBOJIOBUTE KJIETKH MOIbPIKAIIN EMUTEIHATA HUIIIA, KAKTO U

poJisTa Ha KapIIAHOMHHUTE CTBOJIOBU KJIETKH 3a OTKJIFOUBAHE W MPOMarupaHe Ha mporeca.
(ITyonukayuu: 55, 58-62, 64, 70)

2.2. Ilpunoxenue Ha nupekTHO PHK cexBenupane 3a qeTekuusi Ha HEKOIMPALIH
PHK, cBbp3aHu cbC CTBOJIOBUS eHOTHII

IIpes 2019 rox. 3a mpwB BT € npuioxkeHo HaHonopoBo aupekTHO PHK cexBeHupane 3a
onpeseNisiHe Ha TNPOMEHU B CTBOJIOBO OOOTaTeHH KJIETKM OT HPOCTaTeH KapLMHOM 3a
uaeHTuukanus Ha aAparu Hekoaupamu PHKu ¢ pons 3a u3bsrsane Ha Tymopa OT UMyHHUS
Haa30p. To3u noaxoa Mo3BoJIsiBa UIEHTU(GUIIMPAHE HE caMO Ha HOBU (y3MOHHH ()EHOMEHHU, HO
u ueHTuuKanusa Ha npoMeHu B 6azute Ha PHK (enuTpanckpuntoMau MoudUKaln) KOUTO
Jla 1aBat npeBec Ha TyMopute. Jpyr nosnoxxuTesieH eekT e AeTeKIUATa Ha LeId TPAaHCKPUITH
U uJeHTU(pUKanusATa Ha 1e(EKTH B AITEPHATUBHOTO CHAXKJJaHe, YeCT (PEHOMEH MPHU TYMOpPHUTE.
(Dopym: 2, 8, 16, 22)

3. Bpb3ka Ha npo-MH(IAMATOPHATA CHTHAJM3ALMS € F€HOMHATa HeCTA0MJIHOCT,
eNUreHeTHYHHUTE MeXaHU3MHU Ha peryjaunus M aproparusata B KaHueporenesara. Poas
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Ha Hekoaupamutre MUKpo-PHKu, karo eamH or MexaHu3mMuTe HAa eNUIeHeTHYHA
peryjianusi Ha TeHHO-PEryJaTOPHH MPpeXKH OT TPAHCKPUINIHOHHH (PAKTOPH,
B3aMMOBPB3KATA UM C aHAPOreHATa CUTHAJM3aLMs U HOBO 00pa3yBaHM B mpoleca Ha
NMPOCTATHATA KaHIeporeHe3a (y3MOHHHUSI TeHH CbC 3HAYEHHE 32 METACTA3HPAHETO H
NPEeKUBAEMOCTTA HA MALMEHTUTE

C otkpuBanetro Ha Hekoaupamute PHK-u, B yvactnoct mukpoPHK-uTe ce mpomens usisiio
napajaurmara 3a MeXaHM3MUTE Ha TeHHa peryJjalus, BKIIUBaku nonbinuTennu Husa (JHK
— PHK — muxpoPHK — nmpoteun). MukpoPHK-ute ca ¢ ximouoBu perynatopHu (QpyHKIUH,
CBBpP3aHM C KIETHYHMS PACTeX, pa3BUTHE U AudepeHIuanus, KakTo MU ca CBbP3aHU C
MHOXECTBO OO0JIECTH, BKIIOYMTEIHO KapUUHOMHH 3aloinsBaHus. Bucokara TbhkaHHa u
craguitna cneuuduynoct Ha MuUKpoPHK ekcmpecusita mo3BonsiBa M3MON3BAaHETO UM 3a
npopuIMpane KakTo Ha crnenu(uyHu TYMOpH, Taka W 3a PaHHO OTKPHBAHE HA KJIOHAIHO-
MyTallUOHHU CBOUTHSA, BOJCIIM JIO KIMHUYHO HEU3SIBEHA paKoBa IPEIUCIO3ULUS.
Kanneporenesara Moxe /1a ce AbkM Ha MHOKecTBO MyTaruu B: MUKpoPHK renute, 3° UTR
MACTOTO Ha cBbp3BaHe BbpXy MPHK, kbM koeTo ce cBbp3BaT MUKpOPHK-1, KakTO 1 cUrHaIH1
IbTUIIA, KOUTO peryiupaT uHayuupanero Ha MukpoPHK ekcnpecus. PerynaTtopuusr
noteHuuan Ha MUKpoPHK-uTe eqHOBpeMEHHO BbPXYy MHOMXECTBO INIABHU TPAHCKPUILIMOHHU
perynaropu, HMaiy TYMOPHO-CYIPECOPHU WM OHKOTeHHM (GYHKIMHM, MMa 3a mpska
MoCJIeNIIa BUCOKATa UM MPEJUKTUBHA CLIOCOOHOCT.

Enun ot ocHoBHute Qy3nonnu nporennn TMPRSS2:ERG e ynukanen 3a mpocTaTHUs
aJICHOKApIIMHOM, M TPEICTaBIsABa (Qy3Hus MEXKIy NMPOMOTOPEH y4acThbK Ha T'eHa, KOAWpaI]
aHJIPOT€H-IyBCTBHUTEIHATA TPOCTAaTHO-ciennpuyHa cepuHoBa npoteaza 2 (TMPRSS2) kbem
onkoreHHus: xomonor ERG. ®y3usta na TMPRSS2 ¢ ERG e nail-uecto cpemanara u
chueTaHa ¢ aMIuiMQuKaIys Ha HOBUS T€H BOJAU JO BJIOIIEHA IIPOrHO3a. Y CTaHOBEH € (PeHOMEH
Ha 3ary0a Ha ¢ynkuuute Ha MUKpo-PHK-204 kato Tymop-cympecopHa M € ycTaHOBEHa
TpanchopmanusTa 1 B onkorenna Mukpo-PHK, kaTo ca yctanoBeHun Mogynupamure u epexTi
10 OTHOIICHWE Ha aHJpOTeHHAaTa CUTHAJM3alMsg M eKCOpecusiTa M peryjanusra Ha
¢dy3unonanTe TIpoTenHOBH TpoaykTH Ha TMPRSS2:ERG, karo mo To3m Ha4yWH cTaBa siCHA
poJsTa W 3a Mpexoia KbM aHIPOTCH-PE3MCTEHTHO CHCTOSIHHE. 3a IIEeNTa € Ch3JaJCH € U
VHUKa1eH Memoo 3a pasno3nasanemo na npomeunosu npooykmu na TMPRSS2:ERG.
WscnenBana e u pons Ha TyMop-cymnpecopHata wmukpo-PHK-15a 3a mpocrarnara
KaHIIepOTeHe3a, KaTo € MoKa3aHa Bpb3KaTa U C Peryyaluara Ha TPAHCKPUIIIIMOHHUS (HaKTOp
MYB u anaporeHHUs peLenTop KaTo MPHUIIETHU MOJEKYJIH Ha HeHaTa TyMOp-CylpecopHa
aAKTUBHOCT.

VYcranoBeHa e BaxkHa pousis Ha MuUKpo-PHK-204 3a monynupane Ha curHanuzanusara Ha
TMPRSS2/ERG u annporennus perientop (AP) u duna Hactpoiika Ha TMPRSS2/ERG, kosito
MpeYr Ha CBPBX-EKCIpecHusaTa My BbB (pa3ara mpeau aHaporeHHara nenpuBanus. C moMomnra
Ha HOB METOJl € YyCTaHOBEHAa EKCIIpecHsita Ha TMPOTEHHOBUTE MPOAYKTH Ha Qy3usra
TMPRSS2/ERG. TToka3zano ¢, ue Mukpo-PHK-204 ¢ HenH HeraTHBEH peryiarop, Kato TOBa ce
onocpenactea ot JJHK merunupane Ha mpomortopa Ha oHKoQy3usTa. TpaHCKpUIIIMOHHHUTE
¢dakTopu runt-cebp3an TpaHckpunuuoHeH ¢akrop 2 (RUNX2) u ETS mpoto-onkoren 1
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(ETS1) ca mo3utuBHU perynatopu Ha ekcrnipecusta Ha TMPRSS2:ERG, karo Ta3u perymaius
€ CBII0 MEANHUPaHa, upe3 mpoMoTopHa xunomermnanus. ['enomuara ¢py3us TMPRSS2:ERG e
XapakTepu3rpaHa B CepyMHU Ha MAIIMECHTH C HAIPEAHAI MPOCTaTeH KapiiuHoM, ¢a3u 3 u 4, KaTo
MOCIIEHUTE Ca KIBbCTEPU3WPAHH BH3 OCHOBA HA JAHHHUTE OT HUBAaTa Ha MPOTEHHOBUTE
MPOIYKTH Ha Qy3usiTa, aMILTU(UKAIUATA HA TPAHCKPUIITY HA Pa3JIMYHU BapUAHTH HA Py3UsTa,
HUBaTa Ha HaTWBHaTa ¢opma Ha m3odopmute Ha ERG, karo ce ycraHoBsiBa, 4e HE BCUUYKU
MAIMECHTH C HAJMYHU TPAHCKPUIITH Ha (Qy3usATa UMAT HATWYCH (Py3MOHEH MPOTEHH U Camo
HSKOM TO3UTHBHH 3a (y3usiTa MallMeHTH WUMaT W yBeJIWueHW HuBa Ha HatuBHHTe ERG
TpanckpunTu. C IPUI0KESHUETO Ha METOJI, M3IIOJI3BAIl] PA3MI03HABAHETO Ha HATUBHO-HABUTH
4acTH OT MPOTEHHOBHUTE NPOAYKTH HA TEHUTE y4YacTBallM BHB (py3usiTa, ce MOKas3Ba, 4e
OHKO(Y3HsITa JJOPH U Ja MIPUCHCTBA B TYMOPHUTE KJICTKU HE BUHATH € aKTUBHA KaTO IPOTEHH,
KaKTO M, Y€ M3cieqBaHeTo Ha Qy3usara camo ¢ aHtutena cpeury ERG nHe mo3BoisiBa TouHa
OLIEHKA Ha MAaTOT€HHOTO ChCTOSHUE.

YcranoseHo e, ye mukpo-PHK-204 ymepen perynarop Ha ¢uknusta Ha AP no Bpeme Ha
npexoja oT 3ama3eHa AP ceH3UTUBHOCT, T.K. TOCIEAHATa € Hy)KHA 3a TpaHcinokanusaTa Ha ERG
u oOpayBaHETO Ha enureHenuo-akTuBHaTa oHKOoy3us TMPRSS2:ERG. Muxkpo-PHK-204
CBpBX-peryiupa AP, upe3 JUpeKTHO XUIOMETHUINPaHe Ha MPOMOTOpa MY, KaTo TO3H (heHOMEH
€ MO-CUJTHO 3aCTBIIEH B MPOCTATHO KAapPIIMHOMHUTE JHHHUH C HAJIMYHA OHKO(Y3US WM TMOJ
BB3/eiicTBUEe Ha TpaHcKpunuuoHaute paxtopu RUNX2 u ETSI. [IpoTreomun u3cneaBanus
nokasaxa, ye miR-204 uma nyanucTudHa posis B mpenporpamMupaneto Ha AP npu npocrarHara
KaHIIeporeHe3a, BOJEIO /10 MPOMOTUpaH Ha AP mpulienHu reHu cBbp3aHu C MpocTaTHaTa
kaHueporeHeza u AP ko-perynaropuu Mosekynau. Ilo To3u HaumH TyMoOp-cynpecopHaTa
Mukpo-PHK-204, Beipeku 4e ycuiBa eKCIpecusara Ha MOAIbPKaIIs B HOpMa eMUTelIHATa
npocratHa nudepennmanus AP, mpu (y3us-mo3uTUBHUTE KAPUMHOMHHU KJIETKH BOIU JI0
yBennueHue Ha AP ¢ nen mpenporpamupane Ha npunenHute 3a AP reHu m pasButue Ha
MmetactatuueH Gpenorun. Mmukpo-PHK-204 Boau 10 akTHBHpaHe Ha MOJIEKYJIH OTTOBapSIIM 32
XpoMaTHHOBOTO pemozenupane, JIHK metunupanero u perynanusra My - natent Nel

B maronornunaTa nmpakTika ce u3cieasa ERG, Ho He cpecTByBaie METoO 3a JETEKIHUATa
Ha TIPOTEMHOBHTE TPOAYKTH Ha TEHHO peapaHXupaHe B Xpomoszoma 21, mpu KOUTO ce
nosryaaBat TMPRSS2:ERG ¢y3uu. [TonydernTe aMUHO-KHCETUHHY MTOCIICIOBATETHOCTH ITPU
¢y3usra Ha reaure TMPRSS2 u ERG wmorar na 0baar ¢pyHkunoHanHo HaButd “in frame”
MYTaHTH WJIM HEMIPABUIIHO HABUTHU U Ja HAMAT OuosorudeH egext, T.K. ERG nomensT € To3u
KONTO MMa TPAaHCKPUIIIIMOHHA aKTUBHOCT. [lopaan Bb3MOXKHOCTTA J]a Bb3HUKHAT U MHOKECTBO
HEKOJM AL MyTaHTH C MUHMMAJIHO 3HaYeHHE 3a KaHlLleporeHe3aTa, 0e pa3paboTeH memoo 3a
OMKpUsane Ha npomeuHogume NPoOYKm HA MA3u 2eHHA y3us, Namoro2uyHo opmupana
camo 8 Kiemku om KapyuHom Ha npocmamama. To3n MeTon MOXe a ObJe M3MOI3BaH 3a
OlleHKa Ha HUBara Ha (yHKIMOHaNeH npoTewH Ha reHHata Qy3ms TMPRSS2:ERG mnpu
eKCTIepUMEHTaIHAa PadoTa C KJICThUHU JIMHUH, HOCUTENW Ha (y3HsATa, KAKTO U B MaTepHal,
MOJIy4eH OT OMOJIOTMYHM TEYHOCTU (CepyM, ypWHA) W/WIM ThKaHM (TpocTaTHa OHOIICHsA).
W3cnensanu ca Hax 30 manueHTa MbXe ¢ MpocTareH kapuuHoM B HanpenHan -1V cragum,
KaTo ca OIpeesieHH U TPAaHCKPUIITUTE Ha OHKO(PY3HOHHUS (peHOMEeH U monyyaBanure ¢ RT-
gPCR Pa3paboTeHusT AMArHOCTMYEH METOJ] OM MO3BOJIMI MAIMEHTH MOJOXKUTEIHUTE 3a
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TMPRSS2-ERG mnpotenH na ObaaT JEKyBaHM C XHMHOTEpanus HAcOYeHAa KbM Haii-
arpecuBHUTe (OPMH Ha TMPOCTATEH KApPIMHOM, JOKATO MAIMEHTH, MO3UTHBHH 32 OHKO-
¢y3usara mHa RT-gPCR, HO HeratmBHM 3a NMPOTEMHOB MPOAYKT Aa OBAAT JIEKyBaHHU IIO
KOHBEHIIMOHAJTHUTE CXEMH (aHAPOTeH ACTIPUBALIMOHHA TEPAHs U Jp.).

(ITyonuxkayuu: 17,18,30,32,33,34,35,39,40,43,50)

4, H3caenBane poJjigiTa Ha pPeEUCNnTOPHO-OMmoCpeaACTBaHaTa BpOoA€HA HMYHHA
CUTHA/IM3aNUs 3a maToreLedara Ha CUCTEMHU aBTO-UMYHHU 3200/1IBAHUA M ATOJIOTHH
C HIMYHHA IaTOIrCHE3A;

B xiInMHMYHATA MpakTHKa 1O CBETa € YCTAHOBEHO, Y€ OaKTepHalHU MH(EKIHU, KaKTO H
npuiokeHnero Ha BakcuHaTa BIDK (mpunarana 3a mpeBeHIMS Ha TyOepKysi03a) MOBIHSIBAT
MOJIOKUTETHO KIMHUYHOTO MPOTHYAHE M TEKECTTa Ha COLUAIHO 3HAYUMU aBTOMMYHHHU
3a00BaHUs KaTO MYJTHUIUICHA CKIIepo3a U auader Tum 1, KakTo W pa3iMyHu alepruyHu
cbeTosiHUA. [Iponykrure ot BakcuHata BIDK, kakTto u mbinHus aaroBaHT Ha Dpounp,
ChAbPKAIIM JIMTAaHAN Ha PEUENTOPUTE HAa BPOJCHHS UMYHEH OTIOBOP MMaT JIBYJIMYHA pPOJId,
KaTo MOraT KakTO Ja MOJIoMaraT, Taka M Ja MOTHUCKAaT MMyHHH OTTOBOpPU aKTHUBHUPALIU
mpouecuTe Ha Bb3naneHue. W3cnmeposarenckata rpyna Ha npod. ®Ppanuecko Pua ot
VYHuBepcurera B Muinano 6e ycraHoBHIIa, 4e Te3U eeKTH ce Meauupart ot perenropa Tlr2 ot
BpPOJICHUS MMYHEH OTIOBOpP, HU3IOJI3BAallKl MyTalusi Ha aMUHOKUCeNIMHaTta METHOHUH B
N3oneBurH Ha 82 mo3uuus B MOJUIENTHIHATA BEPUTa HA pELENTOpa B CHELUaIHA MUIIA
nuHus. MyrtantHata ¢opma Ha peuentopa TIr2 82ile mpomotupa aBTO-crenudpuueH
BB3MANUTENIEH OTTOBOP C aKTHBUpPaHE HAa MAaTOTeHHU aHTUreH-crenuduunu FoxP3+ T-
peryiaTopHu KIETKH, AOKaTto ectectBeHata TIr2 82met ¢gopma Ha penentopa HamanisiBa
MPOYKIMATA HA T€3U T-KJIETKU W OTIENSIHEeTO Ha maToreHHuTe muTokuHu [FN-y u IL-17,
MOTEHLIMpAIld aBTOMMYHHMTE peakuuu. Jlumepusanusara Ha TO3M peuenTop ¢ Jpyru
penientopu ot cemeiictBoTo My - Tlrl nnu Tlr6 He Moske na 06sicHu epexta. 'pynara Ha pod.
Pus ce cBbp3a c wu3cienoBaTenckara rpyna Inoj pbKoBoACTBOTO Ha jaou. A-p CopeH
XatipaOensiH, KOATO U3CIe/IBa PELIENITOPUTE Ha BPOJIEHUSI MMYHEH OTIOBOP OT CEMEWCTBOTO Ha
NOD, karo NOD?2 e cnennduyeH perentop uMeHHO Ha chetaBku Ha BIDK. M3non3Baiiku in
silico meroau, BKII. MOJICKyJIHA JTUHAMHKA, HHE YCTAHOBUXME, Y€ MyTallUsATa MPEAU3BUKBA
,,BTBBP/SBA" pelenTopa, HaMausBa 00eMbT Ha MOJIEKYJIHUA ,,JPKOO* CBBbP3Ball] €CTECTBEHUTE
My NENTUAOTIMKAHOBH JIMTAHAM, U B KpaiiHa CMETKa POMEHSI €HEprusiTa UM Ha CBbpP3BaHE,
Ipeuelky Ha MPOBEXJaHE Ha ecTeCTBeHUTe My curHaiu. Karo oraeneH ¢eHOMeH, Ta3u
MyTallMsl Ch37jaBa HOBU MECTa 3a HECHEeIM(PUUHO CBbP3BaHE HA HOBU MAJIKU MOJIEKYJIH, KaTo
3axapd M KaJXepWHHU, MMl OTHOIIEHHWE KbM CUTHanu3auusta My. KpallHuUAT edext e
MPOMsIHA Ha CUTHAJIM3ALMATAa B UMyHHUTE KJIETKH B TIOCOKA aBTOMMYHEH OTTOBOp, (peHOMEH
uMalll 3HaueHHe B OOSCHEHHUETO Ha CBCTOSHUS HA AaBTOMMYHHMTET, OTKpPHUBAIl HOBHU
BB3MOXHOCTH 3a TEPANIEBTUYHOTO UM NOBiIMsABaHE. CbBMECTHUTE PE3YJITATH HA JBETE IPYNH
ca myOJIMKyBaHU B CTaTUs B HA-TOJIIMOTO U HAW-IIUTUPAHO CHHCAHUE C ,,0MmB0peH 00Cmbn™ B
obnact IMyHOJIOTHS 1 7-TO 1O IIUTUPYEMOCT OT BCHUKH cricanus o Mimynomnorus — Frontiers
in Immunology (IF 5.695).

(ITyonukayuu: 22)
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5. Pouns Ha nH(IamMazoMHaTa CBpbX-aKTHUBAIMA 32 eAHOTenHa yBpeaa npu KOBU/I-19

Pazpabotenu ca MOJIEKYJIHH MOJENIM Ha TeHHUTE NpoXyKTH Ha MyTanTtuTe Ha ORF3a, ORF8 n
ungnamazomara Nlrp3 ¢ uskycren unrenekt (Google DeepMind Alpha Fold 2). Jloka3ana e
TAXHATa CBBP3aHOCT U TOKCHUYHOCT Yp€3 UH CUIUKO CKPUMHHUHT U MOJIEKYJICH JOKHHT, W
€KCIIEPUMEHTAIHO ¢ MUKPO(MU3HOIOTHYHU CUCTEMHU. Y CTAHOBUXME, Y€ TE3U T'€HU yBPEKAAT
MHUKPOCBHIOBUS €HJI0TEN, BOASAT 0 MUPONTO3a U METa0OIUTEH cTpec B KieTkuTe. Ch3nagoxme
3ariyniaBallyd OJIMTOHYKJICOTHIU 3a TepaleBTHYHA 3aluTa Ha eHpoTena. Pa3paborenu ca
MOJIEKYJIHH MOJENU C MOMOIITa Ha M3KYCTBEH HHTENEKT Ha MpoaykTH Ha renute ORF3a,
ORF8, kakro u Ha uHpmamazomarta Nlrp3. [TokazaHo € upe3 HIKOJIKO METOJA 3a UH CUIUKO
CKPUUHUHT U MOJIEKYJICH JOKUHT, Y€ MPOAYKTUTE HA T€3U I'€HU MOTAT AUPEKTHO J1a CBbhPIKAT
uH(pIamMa3zomMara, KakTo U Y€ MymdaceHe3ama HA me3u 2eHU He € 8 NOCOKA HA CUTIHO
HaMAanA6aHe HA MOKCUYHUA UM eeKm 3a KiemKkama. Ycmanoeasa ce, 4e NO-CKOpPO
UMYHHUAM OM2080P UMA RPOMEKMUBEH eheKm, 00OKAmo me3u 2eHu Omz06apAm He Camo
34 NPEXHCUBABAHEMO HA GUPYCA, HO U HAHACAM YEPeOU HA MUKPOCDHO08US eHOomeN, He CAMO
6 Oenusa Opod. MyTaHTHUTE MOJIENM Ca BaTUAUPAHU EKCIEPUMEHTATHO C KJIOHHUpaHEe B
IJIA3MHUIM M UMaT MO-CHJICH e(EeKT Ha MUpONTOTHYHA akTuBamusa oT auBusa Tun ORF3a ot
VYxaH. YcTaHOBSIBA c€ M Y€ MYTalliy B T€HA KOAWpaIll HHQIIaMa3oMaTa MOTaT Jia JOBEAAT JI0
MO-CHJIHO CBBP3BaHE HA TE3W T'€HHH MPOJYKTH HA BHpPYyCa U JIO MO-CHIJIHA KJIEThUYHA CMBPT,
KAaKBUTO ca MyTaHTHHM BapuaHTu Ha NLRP3 ycraHoBeHH npu HEBpPOJOTUYHU U BPOACHU
chioBU aHoMmanmu. C M3rpajieHa oT Hac cucreMa 3a nepdy3us Ha CIIOKHH KJICTHYHH MOJIEIN
M3MOI3BaIla MUKPOYHUIIOBE, KAKTO U HAOJIOJIEHUETO UM B PEeaHO BpeMe C 3-ITMMEHCHOHATHA
KJIEThYHA XOJIOTOMOTpadusi, CME yCTAHOBUJIM, Y€ MPOAYKTUTE HA MyTAI[MUTE B MAIUEHTUTE HA
reaute ORF3a, ORF8 na SARS-CoV-2 BomsT 1m0 aBa BUJA KJIEThYHA CMBPT, OT KOUTO
MUPONTO3aTa € CHJIHO 3aCThIICHA, 3a CMETKa Ha amonTo3ara. ToBa BOJAM O MOYTH I'bJIEH
pasmaag Ha KJIEThYHOTO SAPO, C H3CUIBAHE HA KIETHUYHOTO CHABPXKMMO M TOBa Ha
nuroruiazMara. Te3u NpoayKTH BOAAT U IO METaOOIUTEH CTpeC Ha KJIeTKaTa, C YBpexaaHe Ha
MUTOXOHJIDUUTE W JUMUIHUTE TPaHYJId B €HIOTEITHUTE KJIETKH, KOETO € MPEANocTaBKa 3a
JOMBJIHUTENIHA ChJI0OBA YBpela, U HaMajeHa YCTOMYMBOCT Ha ChJIOBETE KbM cTpec. Toa
00sICHsIBa TOHSKB/IE U MO-JIECHATA ChJI0BA YBPEAa MPU MAIMEHTH C METAOOJIUTHU HAPYIIECHUS
KaKTO M TpeIBapUTENHO yBpeleH eHaoTen. Pa3zpaboTuxme B kojabopaius 3ariryliaBaiiu
OJIUTOHYKJICOTHM 3a OJIOKHpaHe Ha MUPONTOTUYHHMS BT Ype3 UHXamalus, 6e3 Tpanchexius,
C KOUTO pa3paboTBaMe TEparneBTHUYEH OpraH-B-4WI MOJEN Ha MPOTEKIHsS HAa €HJ0TeNa MpH
MalHUEHTH C TOBULIEH PUCK.

(Iyonuxayuu: 1,7, 8)

IMPUHOCH OT HAYUYHO-ITPUJIOXKHATA JEMHOCT

Hayuno-npunoxHuTe NpuHOCH 1oJ popMa Ha BHEAPSIBAHUS UM METOAMYHU pa3pabOTKH ca
OIMHMCaHU MOAPOOHO B MPEAXOAHATA TOUKA, BB BPh3Ka C MPOCIEASIBaHE HA MPUIOKEHUETO UM
B X0JIa Ha HAYYHOTO U3CIIE/IBAHE U CaMO ca H30POSHH HAKPATKO MO-J0My.

Pa3paborenu wim 10pa3BUTH ca CIEAHUTE METOIU:
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1. [Jlopa3BUT U BHEIPEH MemoO 3a KOAU4ecmeeHd OUCUMAIHA UMYHOXUCHOXUMUSL,
MIPUJIOKEH TPHU OICHKA Ha KJIMHWYHA MATOJIOTUS B O0JACTH PENpOAYKIHS - €HIOMETPHO3a,
OHKOJIOTHS — IMIPOCTATEH KapIIMHOM, TIIHO0JIACTOMA; OIICHKA HAa aHTHOTeH3a,;

2. PazpaboteH memoo0 u Kum 3a OemeKyus HA HPOMEUHOGU NPOOYKMU HA
onkogpyzuonnus 2en TMPRSS2:ERG dopmupan; ce mnpu HampeqHalia TIpoOCTaTHA
KaHIIeporeHe3a; uzoaden namenm 1

3. PazpaboTteH e Komniekcen MONEKYAAPHO OUONIOUYEH MEmOoO 3d eyKapuomHa
eKcnpecus Ha Kbcu nenmuou — Ch3JaJleH € KOMIUIEKCEH METOJl 32 JUPEKTHO Oe3IIEeBHO
KJIOHUpaHE Ha CUHTETUYHH I'€HU, KOJUPAILKA JUPEKTHO KbCU MENTUIU: U3IOI3BaHU Ca HOBH
METOAM 3a JAu3aiiH Ha KoaoH-onTuMmu3upana JIHK, koato xoaupa onTumMusupana mo 5 kpas
uPHK, Ha rpanunara Ha puOO30MaHUS Ipar 3a TPaHCIAIM; METOABT € KOMOMHUpaH ¢ de
NOVO CTPYKTYPHO MOJeNUpaHe Ha (Dy3MOHHH MENTHIH C IIeJT ONITUMHU3AINS Ha CBOMCTBATA UM;
uzoaoenu namenumu 3a CAIIl, EC, Ceemoeen; namenm 2

4. BHeapeHo e cekgeHupane om 3-mo HAHONOPOBO HOB02eHEPAUUOHHO NOKOJIeHUE,, KATO
JIa6 mo penpoayktuBau OMMUKc TexHonoruu e moxe 60U eIMHCTBEHATa B CTpaHaTa 3acera
mpuiarama akTuBHo Metojga ot 2017 roxa. Moauduuupanu ca peauna HpOTOKOIH 3a
TPAHCKPUIITOMUKA, BKJI. 32 CeKBeHupaHe Ha Hekoaupaiy PHKu 6e3 monu-A, kakTo u mpotuda
pa3paboTKa Ha HIKOJIKO MOIX0/a 3a TPAHCKUIITOMUKA Ha €MHIUYHU KJIETKU;

B. Tpancdep Ha TeXHOJOTMH B 1032 HAa OMOTEXHOJIOTMH HAa ACHCTHPAHA PeNpoOAyKIHS B
’KMBOTHOBB/JCTBOTO

B mapTHROPCTBO € Apyru U3CAEA0BaTENCKH Ipynu Ha MHCTHTyTa O BhBEIEH METO/ 32 OLICHKA Ha
raMeTHHS BHTAIUTET W Ka4eCTBO C MOMOIITa Ha (IOYIHTOMETPUYHO H3CIeBaHE HAa MapKepu 3a
MUTOXOHJIPHAJICH MOTEHIMAJT U allONTOTUYHH IIPOMEHH NPH CIepMa Ha Pa3IUuHHU KUBOTHHCKU BUOBE
- ’bPBO IIPOYYBaHE B CTpaHaTa.

B cBTpyAHHMYECTBO C KOJIETH, ThPCEIId MapKepH 3a ompezeisHe Ha (aKTOpH, BIUSICIIN BBPXY
CbXPAaHEHHETO Ha MBKKUTe TameTn Oe ycraHoBeHo c¢ mnomomra Ha 2D PAGE (aBymepna
MOJIMaKpUIIaMHJIHA TeNl eJeKTpodopesa), JCHCUTOMETPUYCH aHAIM3 ChC CIEIHaIU3Upan codryep 3a
onpeneNisiHe Ha CHUTHU(UKAHTHO DA3IUYHU IE€THA M IIOCJElBAalla EKCTPAKIMSA Ha NOTEHLUUAIHU
MPOTEWHOBHU TapreTH 1 coPTyep 3a CTATUCTUIECKO 00OTaTsIBaHE HAa T€HHO-OHTOJIOTUYHU MPEXH, Osxa
YCTAaHOBEHHW IMOTEHIMAJIHW HOBHM MapKepH 3a KadyecTBO, KAaKTO W EBEHTYaJIHH KOpENalluU ChC
CBHINECTBYBAIY €H3UMHH METOH (26).

(ITyonuxayuu: 46, 47)

NPUHOCH OT HAYUYHO-OPTAHU3AIIMOHHATA JIJEHHOCT

- Paspaborka Ha HOBH Miardopmu nmo HITKHU — pa3paborka Ha HMHTErpuUpaH HOIXOA 3a
J3PYIIMS Ha ThKaHU JO €JUHUYHU KJIETKH, T€HOMHA peJakius 3a BbBEXKJAHE Ha pErnopTepu,
OowonpuHTUpane Ha 3D Moxmenw WM TeHepupaHe Ha ThKaHHU (YHKIMOHAIHUA AaHAJIO03H C
MUKPO(IJIYHIHA  OpraH-B-4MIl  NMOAXOAM W (PYHKIMOHAJEH aHajiM3 ¢  IOMOIITa Ha
TPaHCKPHUIITOMHUKA/TEHOMUKA Ha €IMHUYHU KIICTKH;

- Ilonynapuzanus neitnoctta Ha WBHWP-BAH — Mapka bparaHoB, HOBa TeXHOJOTHS 3a
CeKBeHMpaHe; TpaHCIAllMOHHU M3CJeIBaHKUs Ha MOJEN Ha akTHBHpaHa nHduamasoma npu KOBU/ —
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npeanoxed npe3 Mec. anpui 2020 va MOH B rpynaTta Ha opranu3aiii UMaly TOTOBHOCT Ja € BKIL. B
u3cieBanusATa U (hruHaHCHpaHe KaTo npoekT Ha @HU npe3 u3BbHpeana cecus 2020, puHAHCOB TpaHIIT
2021 mopaam amMUHUACTPATHBHY mpobieMu; [IprnoxeHne Ha opraH-B-4dIl Ha MOJAEN Ha Osur apood, ¢
nHAykus Ha excnpecus Ha ORF3/8 B O enuren u 611 eHIOTEN 32 MPOCIEASBaHEe HA aKTUBHOCTTA HA
kKacmaza-1 m ekcnpecusita Ha nmUTOKHHH IL-10, IL-6 OT chOTBETHHTE K., KAKTO W OIpEACIsIHE Ha
MEeXaHHM3Ma Ha KJIeThYHa CMBPT. Moiena ey TepaneBTuyHa TPaHCIAIHs C JAJIeYHO 3ariyIiaBaHe ¢
TpaHCIAIMOHHA TEXHOJIOTHsI (03 TpaHC(EKIUs) Ha TCHU CBbP3aHH C aKTUBAIMsITAa HA HH(IaMa3omara
B TE3H KJI. ¥ IPEBEHITHS Ha TTHUPOIITO3a.

Me:xxayHapoaAHH HAYYHU MpeKku/Konadopanun:

Mexaynapoana Mpexa 3a uscnensane Ha [Ipeummnararmonern®akrop™ (PrelmplantationFactor™) —
okouto 80 HayYHH HHCTHTYIIUH OT IIST CBAIT; Kostaboparus ¢ Doctor Eytan Barnea - ny6aukaiuu B PloS
ONE, Immunobiology, Thrombosis and Haemostatsis, Oncotarget;

ChBMECTHM Hay4YHHM U3CJICIBaHUsA ¢ OuorexHosornyHara kommanus Biolncept Llc (NJ, US)
(http://www.bioincept.com/global-network);

Komna6oparus ¢ Prof. Karlheizn Peter Baker ot IDI Heart & Diabetes Institute, Australia; — my0nukarms
B Thrombosis and Haemostatsis;

Koma6oparmst ¢ Prof. Nelson Fernandez (Reader) ot Essex University, UK; — my6nukaiuu B Am J
Reprod Immunol, Reprod Biol, Immnobiology;

Kona6opamust ¢ Metodi Metodiev (Senior Lecturer) ot Essex University, UK; — myOnukarun B
Molecular Carcinogenesis, Scientific Reports;

Kona6opamus ¢ Prof. Robert O. Gilbert, Department of Clinical Sciences, College of Veterinary
Medicine, Cornell University, Ithaca, NY, USA; — nyonukanus 8 Oncotarget;

Komaboparmus ¢ prof. Chaya Brodie, Israel; Michigan Medical School;

Komna6oparust ¢ Martin Mueller, University of Basel; Yale School of Medicine;
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