O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U002028

Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U002204

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 07-02-2023

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramny: Ilepuuii etan. Po3po6ka MeToiB cuHTe3y kiuarpoxesaris 3asisa(ll).
IToyaToK eramy: 03.2022

3akiHYeHHs eTamy: 12.2022

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): [HCTUTYT 3aranbHOI Ta

HeopraHiyHoi xiMmii im. B. I. Bepragcekoro HanioHanbHOi akageMii HayK YKpainu

Kopg 3a €IPIIOY: 05417383

Micue3HaxoaKeHHS: IIPOCHEKT akagemika [Nannagnina, oya. 32 /34, m. Kuis, 03142, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

TenedoH: 380444243461, 380444243070

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHHil 06car ¢piHaHcyBaHHS (THC. rpH.): 600.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToziB cuHTe3y PuyopecLeHTHOMIYeHUX KlaTpoxesnaTis 3aiisa (1), gocigkeHHs ixHix XiMiuHUx

BJIACTMBOCTEM, B3aeMOJIii 3 61JIKaMU Ta aKTUBHOCTI B PAKOBUX KJIITUHAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of fluorescently tagged iron (II) clathrochelates, the study of their chemical properties, interaction
with proteins, and biological activity in cancer cells

Pedepat yKpaiHCBKOIO:

Ha nepumomy ertamni npoekTy oTpuMano cumeTpuyHi (9,10) Ta HecumetpuyHi (11,12) Tpuc-grokcumaTHi
KJIaTpOXeJIaTHI KoMmIulekeu 3atiza(ll) 3 peHaHTpeHOBUMU pebepHMMU 3aMiCHMKAMU, SIKi MAIOTh BJIACHY
¢dayopecuenuiio. [TokasaHo, 10 CUMETPUYHi (peHAaHTPEHOBI KJIATPOXEJIATH He 3B'SI3yI0ThCS i3 6i/IKaMu, BOAHOYAC
HECUMETPUYHI KOMIIJIEKCH IE€MOHCTPYIOTh B3a€MOJi10. BcTaHOB/IEHO, 10 IHTEHCUBHICTD raciHHs QiyopecueHIii
6iyIKa 3aJ1e>KUTh Bifl KiZIbKOCTI (PEHAaHTPEHOBUX 3aMiCHUKIB. Pe3yJsibTaTi CIIeKTPajIbHUX JOCIIiIKEHb [10Ka3aau
yTBOpeHHs KomIuneKciB BSA /11 ta BSA /12, [IpeacTaBiieHO UIJIIXU CUHTE3Y HOBUX (Pyopo@OpiB, 0 MICTSTh Y CBOil
CTPYKTYpi IpUAaTHUM 1715 IOasbIIoi 6i0KOH foraii KapooKCcuIpHUN pparmeHT. BCTaHOBIEHO, IO JOCTiIKYyBaHi
iHgoseHiHOBI (yryopodopH JIOKaMi3yIOThCs Y MiTOXOHIPisX (KoediuieHT [Tipcona R = 0,31+0,09). Byso BinibpaHo
cepeJi KOMePUifHO AOCTYNHUX (JIyOPECLIEHTHUX MITOK HaWNpUIATHIINI 32 CBOIMU BJIACTUBOCTSIMU 17151
nopanbIoi KoH'roranii psyopodop. 3arporoHOBaHO TaKOK CUMETPUYHI KaTiOHHI TPUMETHHLIaHIHOBI GApBHUKY 3 O-
3aMiCHMKaMU B IIOJIIMETUHOBOMY JIQHIIIO3i SIK 30HIIU 171 BUSIBJIEHHS HYKJI€IHOBUX KMCJIOT Ta Bidyasisalii KIiTuH.
CnekTpasibHi METOIM [TOKa3aJIu B3aEMOJiI0 BCiX 6apBHUKIB 3 HYKJI€IHOBMMU KUCJIOTAMU, ajle 3a Pi3HUMU
MeXaHi3MaMHu 3B’s13yBaHHA. MeTogom MTT-aHasni3y BCTaHOBJIEHO UUTOTOKCUYHICTh CUMeTpUYHUX (9 Ta 10) Ta
HecuMeTpryHUX (11 Ta 12) TpuC-IMOKCMMATHUX KJIATPOXeIaTHUX KOMILIeKCiB 3amiza(ll) momo knitun A2780.
BugBuiocs, 1m0 3Ha4eHHS HUTOTOKCUYHOCTI € MOJiOHMMMU JJIS1 BCIX JOCTiIKEHUX METaIOKOMIIJIEKCIB — GJIM3bKO
60% y xonueHrpauii 1 uM /71 npotsirom 24 roguH. OTXe, BBEJIEHHS! Pi3HOi KiJIbKOCTi (peHAaHTPEHOBUX 3aMiCHUKIB He
BIUIMBA€E Ha 6i0JIOTiYHY aKTUBHICTb KJIATPOXEJIATHOrO KOMILIEKCY 3ani3a(Il). BukoHaBLi IPOEKTY WUPO ASIKYIOTb
criBpoOiTHUKY YHiBepcuTeTy imeHi Ppinpixa-Anekcanaepa rnpod. AHapito Moxipy 3a HayKOBi KOHCYJIbTALLl Ta
TexHiuHe 3abe3nedeHHs (HimeuyynHa); a TakoxX cliBpobiTHUKaM [HCTUTYTY Hayku iM. ['tosbbeHKksiHa Tpod. Pikapay

EHpikecy 3a TexHiuHe 3a6e3redyeHHs Ta aci. [I. ApicToBill 3a ¢payopecueHTHy Mikpockoriio (TTopTyranis).

Pedepar aHIJIiHCBKOIO:

Symmetric (9,10) and asymmetric (11,12) iron(Il) tris-dioximate clathrochelate complexes with phenanthrene rib
substituents, which have their fluorescence, were obtained. It was shown that symmetric phenanthrene
clathrochelates do not bind to proteins, while asymmetric complexes show interaction. Furthermore, it was
established that the intensity of protein fluorescence quenching depends on the number of phenanthrene
substituents. Spectral studies showed the formation of BSA /11 and BSA /12 complexes. The ways of synthesis of
new fluorophores containing in their structure a carboxyl fragment suitable for further bioconjugation are
presented. It was established that the studied indolenine fluorophores localize in mitochondria (Pearson
coefficient R = 0.31£0.09). Therefore, the most suitable fluorophore for further conjugation was selected among
the commercially available fluorescent labels. Symmetric cationic trimethycyanine dyes with o-substituents in the
polymethine chain have also been proposed as probes for nucleic acid detection and cell imaging. Spectral
methods showed the interaction of all dyes with nucleic acids but by different binding mechanisms. Cytotoxicity of
symmetric (9 and 10) and asymmetric (11 and 12) iron(ll) tris-dioximate clathrochelate complexes against A2780
cells was determined by the MTT assay. It turned out that the cytotoxicity values are similar for all investigated
metal complexes - about 60% at a concentration of 1 uM /1 within 24 hours. Therefore, the introduction of
different numbers of phenanthrene substituents does not affect the biological activity of the iron(II) clathrochelate



complex. The project performers sincerely thank the employee of Friedrich-Alexander University, prof. Andrii
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hassa HTII ykpaiHCBKOIO: knatpoxesaru 3asiza (I1)

Haszsa HTII aurJificbKo¥0: iron (1) clatrochelates

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3aCTOCYBaHHS: GiomMenuuyHa

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Cumerpuuni ta HecumeTpuyHi KaTpoxesnaTHi Komruieker 3asisza (11) moaudikoBani pebepHumu

(penanTpenoBumu) pparMeHTaMu i3 6i0JI0riYHOI0 AHTUPAKOBOIO aKTUBHICTIO

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjs:
BnposagskeHHs1 HTII: He snpoBamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 03.2022
3aKkiHYeHHS eTamy: 12.2022
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmanist:

IX. Bi6siorpadiuHuii onuc

1. OnybsikoBaHa cratTs: Aristova D., Selin R., Heil H.S., Kosach V., Slominsky Yu., Yarmoluk S., Pekhnyo V., Kovalska
V., Henriques R., Mokhir A., Chernii S. “Trimethine cyanine dyes as NA-sensitive probes for visualization of cell
compartments in fluorescence microscopy”. Ony6sikoBaHo B xypHaii ACS Omega, 2022 (Open Access, Q1) DOI
10.1021/acsomega.2c05231. Y craTTi 3a3HavyeHa nopska rpanty HAH Ykpainu gociinHuubkum

snaboparopism /rpynam mosnoaux sueHux HAH Ykpainu N20122U002204.

2. llopmana crarts: Svitlana Chernii, Roman Selin, Iryna Tretyakova, Yan Dovbiy, Vasyl Pekhnyo, Alexandru Rotaru,
Viktor Chernii, Vladyslava Kovalska, Andriy Mokhir. “Synthesis and photophysical properties of indolenine



styrylcyanine dye and its carboxyl-labeled derivative”. CtaTtio nmogano 4.11.2022 to BRIAC Journal (Open Access,
Q3). Y crarTi 3a3HavyeHa noaska rpanty HAH Ykpainu nociinHunbkuM gabopatopisiM /rpyrnam MOJIOOUX BUEHUX
HAH Vkpainu N20122U002204.

3. Chernii S.V., Terekhov T.I., Aristova D.I., Losytskyy M.Yu., Balanda A.O., Yarmoluk S.M. “Phenyl- and hetaryl-
substituted trimethine cyanine dyes as albumin-sensitive probes for nonspecific protein detection”. VI
BceykpaiHncbka HaykoBa KOH(epeHLisl «AKTyaslbHi 3a71a4i XiMii: mocimpkeHHs Ta nepcnektusu 2022», P. 105. 3aouyna
y4yacTe. Y Te3ax 3a3HaueHo Noasky rpanty HAH Ykpainu nociainHuubKuM 1a60paTopisiM /rpynam MOJIOAUX BUEHUX
HAH Yxpainu N20122U002204.

4. Gerasymchuk Y., Chernii S., Selin R., Tretyakova I., Pekhnyo V., Kovalska V., Chernii V. “Synthesis, photophysical
and biological properties of indolenine styrylcyanine dye and its carboxyl-labeled derivative”. 21st International
Conference on Dynamical Processes in the Excited States of Solids (DPC 2022), P.130. lucTtaH1jiiiHa y4acTb y Zoom
(momoBinp). V Tezax 3a3HaveHo nopsaky rpanty HAH Ykpainu gociipHuubkuM 1abopaTopisiM /rpyrnam MOJIOAUX
ByeHnx HAH Ykpainu N20122U002204.

5. Svitlana Chernii, Roman Selin, Iryna Tretyakova, Yan Dovbiy, Viktor Chernii, Vasyl Pekhnyo, Vladyslava Kovalska.
“Synthesis and photophysical properties of indolenine styrylcyanine dye and its carboxyl-labeled derivative”.
International Research and Practice Conference “Nanotechnology and Nanomaterials” (The NANO-2022
Conference is dedicated to the International Year of Basic Sciences for Sustainable Development), P. 296.
JucTtaHuifiHa y4acTs (roctep). Y Te3ax 3a3HaueHo nonsky rpanty HAH Ykpain
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