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Japii JKYKOBOI

«BIOJIOI'TYHI BJIACTUBOCTI KYPKYMIHY, AJICOPBOBAHOI'O HA
[TPOTEIHAX»,
sKa TIOJAE€ThCsl Ha 300y TTS HAyKOBOT'O CTYTICHS

nokTopa ¢imocodii

y rany3i 3aanb 09 — biojioris 3a cniemianpHicTio 091 — Biosoris Ta 6ioxiMmis

KypkyMiH — nomideHonbHa CrojiyKa IPUPOIHOTO MOXOJKEHHS, OCHOBHUM
JDKepeJioM sIKoi € KopeHeBuIa pociaunu Curcuma longa. Ha croroasi, KypKyMiH
pO3IIIsAJaI0Th SIK biTOXIMIYHUHA areHt 3 HEHUPONPOTEKTOPHUMH,
aHTHIPOJTihepaTUBHUMU, IIPOATIONTOTUYHUMH, MIPOTHITY X THHHAMH Ta
NpOTH3aNaIbBHUMHA BJIACTHBOCTSIMH, III0 BU3HAUYa€ MOT0 LIMPOKE 3aCTOCYBaHHS Y
HApOJHIA METUIMHI Ta MeIUYHINA mpakTuli. Yepe3 BeNUKYy HENOJSPHY YaCTHHY
MOJIEKYJIH KypKyMiH BaXKO PO3YMHHMHA y BOJIi, IIO € OJHI€I0 3 MNPUYUH HOro
HHU3bKOI 010OCTYITHOCTI JJIi OpraHi3My ccaBliB, B TOMY 4ucii i moauHd. Kpim
TOTO, KypKyMiH IIBHUAKO KaTaOoMi3yeThcsi, W10 OOMEXye HOro LIMpPOKe
TepareBTUYHE 3aCTOCYBAaHHs Yy NMPUPOAHOMY CTaHi. ICHye KiJibka IepCHeKTUBHUX
Croco0iB MiABUINEHHS Oi10JOCTYIMHOCTI KYpPKyMiHY, B TOMY YHCJI XIMiuHI
Moudikarii, Be3UKYJISIpHI CUCTEMH JTOCTaBKM Ha OCHOBI HAaHOYACTHHOK, €K30COM
abo0 Miles, a TaKOXK KOMIUIEKCIB 3 MpoTeiHaMu Ta IHIUMH OioMonekynamu. Cepen
pO3po0IeHNX MigXOMIiB, MPOTETHOBI HOCIT JUIsl LIIBOBOI JTOCTaBKU KYypKyMiHY 10
NyXJIMHHAX KJIITHH CTaHOBJIATh NPAaKTHYHUN 1HTepec 3aBASKU IMOTEHLIMHIN
MOJKJIMBOCTI BHKOPHCTAHHS 1X agiHHOCTI O HU3KH peLeNTopiB, SKI MaloTh
MiJBUIIEHUN piBEeHBb eKcIpecii Ha MOBEpPXHI MUX KIITUH. 30Kpema, AudTepiiHUi
tokcuH (JIT) € opHuMm i3 HaiOinbll JeTaqbHO BUBYEHUX MPUPOJHUX
[IUTOTOKCUYHUX areHTiB, IO CIenU(IYHO 3B'A3y€E€ThCS 3 MEMOpPAaHHUM IMPOTETHOM
proHB-EGF, piBeHp ekcripecii SIKOro 3pocTae 3aleXHO B THUIY IIyXJIMHHUX
kritTuH. proHB-EGF posrnsjgaersest sk IOTeHLIMHA MilleHb Ul JOCTaBKU
XiMiompernapaTiB 10 MyXJIHMHHUX KIITHH LUIIXOM  JIiraHA-iHZyKOBaHOI'O

erponurosy. [Iporein CRM197, renetnuno monudikoBana gopma T, micTuTh



OJIMHOYHY MYTAIiI0 B MMOJIOXKEHHI 52, sika MPU3BOAUTH 10 3aMileHHs 3anuiKky Glu
Ha Gly i1 Brpatu ADP-pubo3untpancdepaznoi akTuBHOCTI. BogHovac, MyToBaHMi
NpOTeTH He BTpaydae 34aTHOCTI crenudivHo 3B'a3yBarucs 3 proHB-EGF.

3aBasiku BTpari TokcM4yHOCTI CRM197 mMpoKO BHUKOPUCTOBYETHCS B
MEIWYHIA MpaKTUIl SK MPOTEIHOBUM HOCIM s BUPOOHMUTBA KOH IOTOBaHHUX
BakKIIMH Ta IIUIBOBOI JIOCTaBKHM XiMiompemapariB. YTBOPEHHsS KOMILIEKCIiB
KypKyMiHY 3 IPOTeTHOBUMH HocisiMH, 30kpema CRM197, moxe 6yTu epekTUBHUM
iIX0IOM IS ITi ABUILEHHS HOoro 610/I0CTYIHOCTI, i, IK HACJIAOK, TepareBTUYHOIO
noreHuiany. Cka3aHUM BHU3HAYA€THCS AKTYaJbHICTh TEMHU Ta IPaKTHYHA
3HAYUMICTh pe3yJbTaTiB aucepTauiiinoi po6oru apii XXYKOBOI, nosmictio
npucBsYeHoi oTpuMaHHIO KomIuiekciB CRM197 ta #ioro noxigHux 3 KypKyMiHOM,
JOCIIDKEHHIO 1X BJIACTUBOCTEH, CUCTEMHOMY aHali3y MPOTUITYXJIUHHHUX e(eKTiB
OTPUMaHUX KOMIUIEKCIB Ha MOJENSX JIHIA KIITHH 3 PI3HUM pIBHEM eKcrpecii
proHB-EGF.

Y nmepumioMy po3auti aucepTauiifHoi poOOTHM eTaJbHO ONHUCAaHO U
IpoaHalli30BaHO OCOOJMBOCTI OYJIOBH KYpKyMiHY, ClocoOM HOro OTpUMaHHS Ta
¢bi3uKo-xiMiuHi BiacTUBOCTI. OcoONMBY yBary NpPHAUIEHO aHalli3y Cy4acHOIo
CTaHy TmpoOJieMH CTOCOBHO MeEXaHI3MIB peaizalii peryJsTopHuX eqdexTiB
KypKyMiHYy Ha >KMBI OpraHi3Mu Ta croco0am MiABUIIEHHS Horo 61040CTYITHOCTI.
HeoOxinHo 3a3HauuTH, 110 MaTepiaj, BUKIAJACHUA B OIJISAL JIiTepaTypH, CBIIYUTh
PO BUCOKY HAYKOBY EpYAMIII0 AUCEPTAaHTKHU, a TAKOX Mpo il 34aTHICTH M0
KPUTHUYHOIO aHaJli3y 1 y3arajibHeHHs (akTHdHOro Mmarepiany. Ha sxane, B po3nisii
«Ornsag  JmiTepaTypw» MarOTh Miclle OINUCKM, JApPYKapChbKi TMOMMJIKH, BaxKl
CTHJIICTHYHI 3BOPOTH, HEBJIaJli BUpa3H Ta IepeKIau TEPMiHiB 3 aHIIIHCHKOI MOBH.

JUiss BUKOHaHHS IIOCTAaBJIICHMX 3aBJaHb AMCEPTaHTKa BUKOpPUCTAja HU3KY
Cy4aCHUX METOJiB 0ioXimii, MOJIEKYJIIpHOI Ta KJIITUHHOI Giojorii, MikpoOioJorii,
IMYHOJIOTIT Ta KOMIT'IOTEpPHOT'O MOJIETIOBAHHS: OJIep)KaHHSI KOMIUIEKCIB KypKyMiHY
3 mpoTeiHaMu, refb-enekrpodopes B [TAAD mist po3aineHHs MpoOTeiHiB, MeTalo-
apiHHy XpomaTorpadiro AJis OYHIIEHHS pPEKOMOIHAHTHUX IPOTEiHIB, CUCTEMY

ekcrpecii peKoMOIHAaHTHUX TPOTEiHIB y OakTepiiiHiii cucreMi, TBepaodaszHUid



IMyHOEH3UMHHUH aHaji3, CHeKTpPOo(pOTOMETPil0, IMPOTOKOBY IUTO(IyOpUMETPIIO,
KOH(OKaJbHY MIKPOCKOIIIIO, KYJIbTUBYBaHHS €BKapiOTUYHUX KJITHH, a TaKOX
METOJIM aHali3y MOJIEKYJSIPHOIO NOKIHrYy in silico Ta CTaTUCTHYHOI OOpOOKHU
pe3yJbTaTiB AOCIIIKEHD 3 IX MOJAIBIINM aHAII30M.

3B’130K po6OTH 3 HAYKOBHMH NMPOrpaMaMHu, TeMaMH, IJIAHAMH.

Huceprauiitna pobora BiANOBIJAE TMPIOPUTETHHUM HAIPSIMKaM PO3BUTKY
HayKHd B ramysi OioxiMii JIOOMHM Ta TBapuH i Oyja BHKOHaHA 3TiIHO 3 IJIAHOM
HayKOBO-JOCJIIIHUX POOIT BIAAUTY MOJEKYJspHOI iMyHousorii IHctuTyTy Gioximii
im. O.B. TMammanina HAH Ykpainu B pamkax 6a30Boi HayKOBO-IOCIiTHOI poOOTH
¢bynnamentanpHux gociimkenb HAH  Vkpainm 3a Temoro «BusHaveHHs
peLenTopiB, 3alydeHUX y peryJisliio iMyHoOionoriuHIX QYHKIIH opraHizmy» (Ne

a/p 01190002511, 2019 - 2023 pp.).

Ocobucrtuii BHecOK 3100yBaya Ta HOBH3HA OTPHUMAHHUX Pe3yJIbTATIB.

XYKOBA [lapis camocriiiHO mifgiOpana Ta MpoaHalidyBaja JKepela
niTepaTypu 3a TeMOI auceprauii. Pe3ynpTaTi, OTpUMaHi JUCEPTAHTKOIO, MAIOThH
JIOCTaTHIM piBeHb HOBU3HH. Brepine Oynu oTpuMaHi KOMIUIEKCH KYpPKyMiHY 3
HETOKCUYHMM MOXiTHUM nudrepiitHoro Ttokcuny CRMI197 Ta i#oro B-
¢bparMeHTOM, OXapakTepHu3oBaHi iX (i3MKO-XiMiyHI Ta OIO0JOTIYHI BJIACTHUBOCTI.
[ligBUIIEHHST PiBHS >KUTTE3AaTHOCTI KIITHH Tif Ji€l0 OJIOKatopa KaHaly IOpH
CRM197 no3BONMIO NPUILyCTUTH, IO HUTOTOKCHYHUM BB CRM197 vacTkoBO
MOX€E OIOCEpPeKOBYBAaTUCh MOro MOpOYTBOPIOBAJIBLHOK aKTHBHICTIO. byiio
IPOAEMOHCTPOBAHO, II0 OTpUMaHi KOMIUleKCH KypkyMiny 3 CRMI197
edeKTUBHIIIe MPHUTHIYYIOTh XHUTTE€3NATHICTh MyXJIUHHUX KITHH JiHIH A431 Ta
MDA-MB-231, iHAyKyIOTh NpOLECH aronTo3y 1 HEKpo3y IOPIBHAHO 3 Ji€l0
KOMIUIEKCY KypkyMiHy 3 BSA, BibHMM KypkymiHom Ta BimbHUM CRMI197 a6o
roro B-¢parmentom. BaxxinuBo 3ayBaxuTH, 110 BUKOPUCTAHHS 3alPOIIOHOBAHUX
KOMIUIEKCIB IIOJAO HEMAaJlIrHI30BaHUX YMOBHO HOPMAaJIBHHMX KJIITHH II0Ka3ajo
BIZICYTHICTh LMTOTOKCHYHOI'O BIUIMBY. JlOCHiIDKEHO TaKOXX BIUIMB KYpKyMiH-
IPOTETHOBUX KOMIUIEKCIB Ha 3MiHYy piBHIB BMICTY/aKTUBHOCTI OCHOBHHX

CUTHAJIBHUX MPOTEIHIB, 3aJy4ye€HUX [0 MIATPUMAHHS CTYIEeHS MaJlirHisanii



JNOCTIDKYBaHUX IMYyXJIMHHAX KITHH. BHSIBIEHO 3alle)HICTh IMYHOI'€HHOCTI
HETOKCUYHUX IMOXiAHUX AUPTEPiHHOr0 TOKCHUHY BiA iX po3Mipy, IO JT03BOJIUIIO
3alpOIOHYBaTH MeHIIy cybomunuio SbB sk HOCi KypKyMiHY IpH CTBOPEHHI
KOMEPILINHUX mpernapariB. 3MiHCHEHO CTaTUCTHYHY OOpOOKY OTpUMAaHMUX AAHHX.
[InanyBanHs poOOTH Ta aHali3 pe3yJbTaTiB JOCHI)KEHb BUKOHYBaJIHUCS Y
CHiBITIpalli 3 HAYKOBUM KEPiBHUKOM.

PesynpraTu npoBeneHUx AOCTIIKEeHb 103BoamIH Japii KYKOBIU 3poOUTH
OOIpYHTOBaHMI BHCHOBOK IIOAO IEPCIEKTHUBHOCTI BUKOPUCTAHHS IOXITHHUX
CRM197 He TinbKH K 3ac00iB ISl LIJIBOBOI JOCTaBKH JIIKAPCHKUX IpernapaTiB A0
MyXJUHHUX KJIITHH, aje 1 A5 TOCUIeHHS e(eKTUBHOCTI MPOTUITYXJIMHHOI Tepamii
y IporpaMax KOMIUIEKCHOTO JIIKyBaHHS OHKOJIOTIYHHUX 3aXBOPIOBaHb.

PucyHku Ta TabauIi, mpeacTaBieHi y qucepTarii, € MepeBaXHO YiTKUMH Ta
iHbopMaTuBHUMHU. BHCHOBKM, HaBeleHI HaIpHUKIHILI PYKOMHCY JOHUCepTalii, €

JTaKOHIYHUMHU ¥ BiIOOpaXkaloTh OTpUMaHi pe3ysbTaTH.

IloBHOTa BHKJIaAy pe3y/bTaTIB AucepTalii B ony0/J1iKOBaHUX Npansix

Pesynprati aucepraniitnoro pocimimkenns Japii JKYKOBOI mnoswicTio
BHCBITJIEHO y 3 HAYKOBHUX CTaTTAX, OMyOJIiKOBaHUX y (DaXxoBHX MIXKHApOJHUX Ta
BITYM3HSIHUX BHIAHHSX, II0 BXOAATH IO HayKoMeTpuyHHX 0a3 Scopus Ta Web of
Science BianmoBigHO 0 BuMor [TocranoBu Ne44 KaGinery MiHicTpiB YKpaiHu Bij
12.01.2022 p. «IIpo 3arBepmxenHs llopsaky NpUCYIKEHHS CTYIIEHS IOKTOpa
¢binocodii Ta ckacyBaHHs pillIeHHS! pa30BOi CIeliadi30BaHOl BUEHOI paay 3aKiamy
BUIIOI OCBITH, HAyKOBOI YCTaHOBM TIIpO MPHUCYDKEHHS CTyINEeHs JOKTOpa
bimocodiin, a Takoxk anpodoBaHi Ha 2 BITUM3HAHUX Ta MIXKHAPOJHUX HayKOBUX

KOH(EepeHIisiX.

Crpykrypa auceprauii. 3a popmanbHUMHE 03HaKaMU JuUcepTaliiiHa podoTa
Japii XXYKOBOI Binmosigae BCTaHOBIEHMM BHMOTaM: BOHA CKJIAJa€ThCs 3
aHoTalii yKpaiHCHKOIO Ta aHIJIHCBKOIO MOBaMH, BCTYITy, TPbOX OCHOBHHX
po3nuniB, «Ornsa Jjitepatypuw», «Martepiamd Ta METOAM  JTOCHIKEHBY,
«Pe3ynpraTu Ta iXx 00roBOpeHHs», a TAKOXK y3arajJlbHeHHs! OTPUMAaHUX Pe3yJbTaTiB,

BHUCHOBKIB Ta CIIMCKY BUKOPHCTAHOI JliTepaTypH, 0 BkItodae 270 mocuinaHb Ha



nepumoxepena. Pobora Bukinanena Ha 161 cropiHii komm'toTepHOro Habopy Ta

MIiCTUTB 32 pUCYHKH i 3 TabuIi.

3ayBaskeHHS Ta 3aNIUTAHHS.

: Ha cxemi OynOBM HETOKCHYHUX MOXITHUX AUGTEPIHHOTO TOKCUHY
(Puc. 3.1) HeoOXiTHO BKa3aTH Miclie JIOKaTi3allii OAMHOYHOIO 3aMillleHHS.

2. SIxi meroauyHi miaxoau Oy ONMCaHi B JiTepaTypi UIsl OTPHMAaHHS
koMiiekciB CRM197 3 TepaneBTHYHO 3HAYUMHMMHU JirangamMu? Hackinbku iX
MO>KHA IMOPIBHATH 3 TUMH, 110 OYJIM BUKOPUCTaHI B qUcCepTalliiHii poOOTi?

3.  Ilpenapatu pexoMOiHAaHTHHX MPOTEIHIB, OUUIIEHUX MeTaI0-a(iHHOIO
Xxpomarorpagi€o, MICTATh JOMIIIKH, WMOBIpHO OaKTepiHOIro MOXOKeHHs. Uwu
Oynu cripobu orpumaru npenapatu SbB i CRM197 BUIIIOTO CTyTeHS OYUIIEHHS?

4. Yu pocnimxyBaBcs BHecok 6-His mocnmimoBHOCTI Ha eeKTHBHICTH
3B’SI3yBaHHS KypPKyMiHY?

5. Enextpodope3 B ITAAI" 3a npucytHocTi SDS nae indopmarito mpo
BIJHOCHY MOJIEKYJISIpHY Macy JOCIHiJDKYBaHHUX NMPOTEIHIB, TOMYy He MOXXHa pOOHUTH
BHUCHOBOK IPO BIJMOBIMHICTh MK M, i aMiHOKHCIOTHOIO IMOCIiJIOBHICTIO SbB i
CRM197.

6. AHani3 crekTpiB mnorauHaHHa komiuiekciB BSA 1 CRM197 3
KypKyMIHOM 3aJIe)XKHO BiJl KOHIIEHTpaIlil OCTaHHBOTO J03BOJISI€ BUSBHUTHU € OIHMH
nik npu 260 HM, mpo SKUM He e MoBa B guceprauii. YU € MpUIyIIEHHS PO
MOJJIMBY MNpUpOLy Lporo mniky? MakcumanbHe NOMIMHAHHS npu 425 HM €
xapakTepHuM Juisi BSA, 1 e 3Ha4YeHHS B3HUXKYETbCS I KOMIUIEKCIB 3
KypKyMiHOM. SIK MOXHa MOSICHUTH 1ieil peHoMeH?

[f Uu Moxe ICHYBaTH KOpesdlisi MDK pe3yJbTaTaMH CIEeKTPaIbHOTO
aHaJlizy 1 pe3yJibTaTaMH, OTPUMaHUMHU 32 JIONIOMOT'OI0 MOJIEKYJIIPHOTO JTOKIHTY ?

8. Uu BuBYaiach CTaOUIBHICTh OTPUMAHHMX KYPKYMIHO-ITPOTEIHOBUX
KOMIIJIEKCIB, 1[0 € BAYKJIMBUM IOKa3HUKOM JUJIsl IX BUKOPUCTAHHS 3 TEParieBTUYHOIO
METOK0?

) 3a npanumu  MTT-tecty poOUTBCS BHCHOBOK TIPO  HH3BKY

nuTotokcuyHictb CRM197 1 iforo moxigHuX, IO JT03BOJISIE BUKOPUCTOBYBATH Ii



NpOTEIHH Ui JOCTaBKM JIiKiB B KIITHHU-MilleHi. BomxHodac, Ha miacTaBi
JOCTIDKEHHST TTOpOyTBOpIOoBaIbHUX BiacTuBocTedt CRM197 poOuThess BUCHOBOK
po HEeOoOXiHICTh 3aCTOCYBaHHs OJjoKaTopa KaHaily nopH, 3yMoBieHoi CRM197,
JUIA 3HMDKEHHS HOro IIMTOTOKCUYHOCTI 1, BIAMMOBIAHO, ITiABUINEHHS XHUTTE3IATHOCTI
KJIITUH-MiIIeHEeH.

10. 3a maHuMH KOH(OKAJIBHOI MIKpPOCKOMIil, SIK KypKyMiH, TaKk i Horo
KOMIUIEKCH  €(eKTUBHO  3B’S3YIOTbCSI 3  IIOBEpXHEI  KIITHUH, IpoTe
XapaKTepU3yIOThCS PI3HOIO JWHAMIKOIO MPOHUKHEHHS B KIiTUHM. el mpouec €
WIBUIIIMAM JUII KYPKYMiHY 1 3HA4YHO TOBUIBHIIIMM Il HOTO KOMILIEKCIB.
JlicepraHTKa MOSICHIOE IO Pi3HUIIO 3B’ s13yBaHHAM KoMiuiekciB 3 HB-EGF, mo He
HiATBEPKEHO EKCIIePUMEHTAIbHUMU JaHUMH. UM MOXHA MPUITYCTUTH, IO
KypKYMiH 3aBISKH CBOIH TiapohoOHOCTI 3aIKOPIOETHCS B MeMOpaHy 3 HACTyITHHM
IHAyKyBaHHSM €HIOLUTO3Y?

11. HeolxigHO TakoXX 3a3HAYUTH, WLIO0 JAHCepTaliifHe JOCIiIKEeHHS
CIpsIMOBaHe Ha aHalli3 BIUIMBY OTPUMAHHX KOMILJIEKCIB 3 BUKOPUCTAHHSM JIHIIIE
IBOX JIHIA IyXJIMHHUX KIITUH (aJ€HOKAapIUHOMHI KIITHHH TPYIHOI 3aJI03U
moguHu JiHii MDA-MB-231 i enigepMoigHoi KapUMHOMH JTFOOUHU JiHIT A431),
o Moxe OOMeXyBaTH y3arajdbHEHHS pe3yJIbTaTiB IS 1HIIUX THUIIB PaKOBHX
KJIITHH.

12.  Jlnsa GaraTbox THIIB KJIITHH B KyJbTypi excripeciss EGFR konuBaerbes
B Mexax (0,4-1,0)x10° pementopiB Ha KiIiTHHY, Tomi sk KiituHE A431
excripecyiotb 10 2x10° monexyn EGFR wa kmituny. Yu € B miteparypi momiGHi
nani giug HB-EGF?

13. Um [03BOJISAIOTH OTPUMaHI €KCIepUMEHTaIbHI JaHi 3pOoOUTH
OCTaTOYHUH BHCHOBOK IIPO MeEXaHi3MH TpaHCIOKalil KypKyMiHO-IPOTEIHOBHX
KOMIUJIEKCiB BCEPEUHY KIIITHH-MilIeHeH?

14. SIki moTeHUiMHI MeXaHi3MH MOXYTh OIIOCEPeIKOBYBAaTH aKTHUBAIiIO
peuentopa EGFR 3a yuacti komminekcy SbB-kypkymin?

15. He Bci pe3ynpTaTi NpOBEASHUX JOCIIKEHb 3HARIIUIA Bi1OOpaXKeHHS

B OCTaTOYHHUX BHCHOBKax.



3araJbHUH BUCHOBOK.

Jmcepraniitaa po6ota Japii JKYKOBOI «BIOJIOI'TYHI BJIACTUBOCTI
KYPKYMIHY, AJICOPBOBAHOI'O HA TIIPOTEIHAX» € 3aBepuieHuM
HAYKOBUM JOCJIIDKEHHSIM, SIKe 32 aKTyaJbHICTIO, HOBU3HOIO Ta OOIPYHTOBAHICTIO
HAYKOBHMX pe3yJIbTaTiB, [0 MAlOTh TEOPETUYHE Ta IpaKTUYHE 3HAYeHHS 1
IIOBHOLIIHHO BioOpa)keHI B HAyKOBUX ITyOJiKaIlisx, BIAMOBiAa€ BUMOTaM
[TocranoBu KMV «IIpo 3aTBepmxenHs [lopsiaxy npucymkeHHs CTyIlleHs JOKTOpa
¢binocodii Ta ckacyBaHHS pillIeHHS pa30BOi CIeLialli30BaHOl pajay 3aKjiaay BHUILIOL
OCBITH, HayKOBOI yCTaHOBH PO TMPHCYKEHHS CTyIeHs ToKTopa ¢inocodii» Bix
12.01.2022 p. Ne 44 i moxe OyTu mpencraBieHa 10 OQiIiifHOro 3aXUCTy Ha
3100yTTs. cTymeHs naokTopa ¢inocodii y ramysi 3Hanb 09 bionoris 3a

cnenianpHicTIO 091 Biosoris ta 6ioximis.
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