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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [lepkaBHa HayKOBA yCTaHOBA "HayKOBO-TEXHOJIOTIYHMIA
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 31.19.29

Tema gucepranii:
1. IoBroxBUJIbOBi CKBapaiHOBi 6APBHUKMU SIK (PJIyOPECLIEHTHI 6i0aHaiTU4HI peareHTH.

2. Long-wavelength Squaraine Dyes as Fluorescent Bioanalytical Reagents.

Pedepar:

1. O6 exTu [OCiIKEHHS: IPOLeCH B3aeMOZi CKBapaiHiB Ta MOJIIMETHHIB 3 HUBbKOMOJIEKYJISIPHUMU Ta
BHMCOKOMOJIEKYJISIPHUMU 6i0aHasiTaMy Ta MOB'S13aHi 3 LUMHU NIPOLeCaMU 3MiHU (PJIyOPECLIEHTHUX XapaKTePUCTUK
1[MX 6apBHUKIB. MeTa OCTiIKeHHS ~ MiABUILEHHS YYTIMBOCTI Ta JOCTOBIPHOCTI 6i0aHATITUYHNX METOZIB IIJISIXOM
3aCTOCYBaHHSI HOBUX (PJIyOpECLIEHTHUX peareHTiB Ha OCHOBI JOBrOXBUJIbOBUX CKBapaiHOBUX GapBHUKIB. MeToau
IOCJIiI)KEHHS: €JIEKTPOHHA abcopoLifiHa Ta PIyopecleHTHA CIIEKTPOCKOIIis, (pa30BO-MOYJISALIMHA CIIEKTPOCKOIIis
4aciB XuUTTs piyopecueHii. TeopeTuyHi i IpakTUYHi pe3yJbTaTy, HOBU3HA: BIIEPILIE HA MiICTaBi CUCTEMATUYHOTO
aHasli3y CIeKTPaJIbHO-JIIOMIHECIEHTHUX, POTOI3NYHUX Ta POTOXIMIYHMX BJIACTUBOCTEN HOBUX JOBrOXBUJIbOBUX
CKBapaiHOBUX 6apBHUKIB, iX HEKOBAJIEHTHUX KOMILJIEKCIB Ta KOBaJIEHTHUX KOH'IOTaTiB 3 6i0TUHOM,
OJIIFOHYKJIEOTUAAMM Ta ITPOTEiHAMU IPOJIEMOHCTPOBAHO NIE€PCIEKTUBHICTb CKBAPAiHiB 51K 6i0aHANITUYHUX
peareHTiB 17151 GJIyOpeCLIeHTHOTO BU3HAUY€HHS HU3bKOMOJIEKYJISIPHUX T BUCOKOMOJIEKYJISIPHUX 6i0aHAaIiTiB,

0COOJIMBO IIpY 3aCTOCYBaHHI YaciB XUTTs (yopecleHLil SIK IapamMeTpy BUMIPIOBaHb; Ha IifICTaBi aHaJIi3y 3B'sI3Ky



CIIEKTPAIbHUX, POTOPI3NYHUX Ta (POTOXIMIUHMX XaPAKTEPUCTHUK 3 MOJIEKYJIIPHOIO OyIOBOIO CKBAapaiHOBUX
6apBHUKIB cHOPMYIIBOBAHO KpUTEPii iX BiZiOOPY 1111 pO3pOOKU METOLIB PIyOpecLieHTHOrO BUBHAUEHHSI
HU3bKOMOJIEKYJISIPHUX Ta BUCOKOMOJIEKYJIIPHUX 6i0aHaliTiB; BIieplie 3alIPOIIOHOBAHO METO0JIOTIUHI MiAX0au 10
BM3HAUEHHSI OJIIFOHYKJIEOTUIiB Ta HU3bKOMOJIEKYJISPHUX AHTUTEHIB 3 3aCTOCYBAHHSIM JIMIIE€ OGHOTO, CKBApaiHOBOTrO
6apBHUKA, 9ac XUTTS GIIyopeclLeHIii IKOro € YyTJAUBAM O MiKpDOOTOYEHHS; 3alIpOIIOHOBAHO METOOJIOTYHUHN
niAxin 1o BU3HAUYEHHS HU3bKOMOJIEKYJISIPHUX Ta BUCOKOMOJIEKYJISIPHUX 6i0aHasIiTiB, 3aCHOBaHUM Ha BUMipIOBaHHi
yaciB XUTTs (pIlyopecLeHlii JOBroXBUIbOBUX CKBapaiHOBMX OAPBHUKIB, SIKA Ha BiMiHY BiJi METOZIB, 110
BHMKOPHUCTOBYIOTh ()JIyOPECLIEHTHUI PE30HAHCHUI NIePeHOC eHeprii Mk gBoma 6apsHukamu (FRET), 3acTocoBye
TinbKY OYH (JIyOpeCleHTHUI peareHT; HOBUH IifIXiT JO3BOJISIE CIIPOCTUTHU Ta IPUCKOPUTHU IIPOBELIEHHS aHAi3y.
Ctyninb BIpoBaJpKeHHs: CKBapaiHoBi 6apBHUKM K8-1340, K8-1351 Ta K8-1661 3anpor1oHOBaHO SIK HANOibII SICKPaBi,
yyT/MBi Ta cTabiNbHi 6ioaHaMITHYHI peareHTy. X nepcrneKTUBHICTS MATBEPKEHO B [HCTUTYTI MOJIEKYIAPHOI
6iosiorii Ta renetuku HAH Ykpainu (KuiB), IncTuTyTi npo6siem kpio6iosiorii Ta kpiomeguunau HAH Ykpainu
(XapkiB), a Takox B KoMmaHisax Agilent (CILA), Tecan (ABctpust), ReaMetrix, Inc. (CIIIA), Dako (Janis), Luminex Corp.
(CIIA), Molecular Devices (CIIA), ISS (CIIA), Edinburgh Instruments (Bennko6purasis), Becton Dickinson (CIIA),
Pierce Biotechnology (CIIIA), Avanti Polar Lipids, Inc. (CIlIA), Glen Research Corp. (CIIA) Ta iH. Ogep>kaHi
dyopecreHTHi KOH'IoraTu Ta po3pobsieHi MeToiu BU3HAaYeHHs 6i0aHaJIiTiB 3aCTOCOBYIOTHCS Ha [IPAKTHULI AJIS
KIUJIBKICHOTO BU3HA4Y€HHS IIPOTEIHIB; IPU BUBYEHHI B3a€MO/Iii aHTUT'€HIB 3 aHTUTLJIAMU B IMYHOJIOTI; y
ribpuaMsaniiHoMy aHaslisi, 3aCHOBAaHOMY Ha B3a€MOZii KOMIIJIEMEHTAPHUX N1ap OJIIrOHYKJIEOTUIB; [J OAEP>KaHHS
6i0J10TiYHMX 306pa’keHb METOLIOM (PIIyOpECLIEHTHOI MiKPOCKOIIii Ta [Py BUpIlIEHHi iHIKX 6i0aHaITUYHUX Ta
MenuKo-6iosoriyHux 3aBaaHb. KoH'toratu 6apBHuKiB K8-1610 Ta K8-1660 3 nentunamu (cepist ULight) 3acTocoBano
komnadiero PerkinElmer (CIIA, Kanaga) y komepuiiHux tect-cucremax LANCE® Ultra fij1s1 BUSHaA4€HHSI aKTUBHOCTI

(epmeHTiB KiHa3. Cpepa BUKOPUCTAHHS: aHAIITUYHA XiMisl.

2. Subjects of Study: processes of interaction of squaraines and polymethines with low-molecular-weight and
high-molecular-weight bioanalytes and related processes of dye fluorescence characteristics changes. Objective of
Study: to increase the sensitivity and reliability of bioanalytical methods using new fluoresccent reagents based on
longwavelength squaraine dyes. Research Methods: absorption and fluorescence spectroscopy, fluorescence
lifetime phase-modulation spectroscopy. Theoretical and Practical Results and Novelty: potential use of squaraines
as bioanalytical reagents for fluorescent determination of low-molecular-weight and high-molecular-weight
bioanalytes, especially using fluorescence lifetime as read-out parameter was demonstrated based on systematic
analysis of spectral and fluorescent, photophysical and photochemical properties of new longwavelength squaraine
dyes, their non-covalent complexes and covalent conjugates with biotin, oligonucleotides and proteins; based on
analysis of the relation between spectral, photophysical and photochemical properties with molecular structure of
squaraine dyes criteria of dye selection for development of methods for fluorescent determination of low-
molecular-weight and high-molecular-weight bioanalytes were formulated; Bnepssie were proposed
methodological approaches for determination of oligonucleotides and low-molecular-weight antigens using only
one squaraine dye, which fluorescence lifetime sensitive to microenvironment. Degree of implementation:
Squaraine dyes K8-1340, K8-1351 and K8-1661 were proposed as the most bright, sensitive and stable bioanalytical
reagents. Their availability was proved at the Institute for molecular biology and genetics NAS of Ukraine (Kyiv),
Institute of problems of cryobiology and cryomedicine NAS of Ukraine (Kharkiv), and also at foreing companies
Agilent (USA), Tecan (Austria), ReaMetrix, Inc. (USA), Dako (Denmark), Luminex Corp. (USA), Molecular Devices
(USA), ISS (USA), Edinburgh Instruments (UK), Becton Dickinson (USA), Pierce Biotechnology (USA), Avanti Polar
Lipids, Inc. (USA), Glen Research Corp. (USA) and others. The obtained fluorescent conjugates and developed
methods of bioanalyt determination are utilized for the analysis and quantitive determination of proteins; for the
studies of antigen-antibody interactions in immunology; for hybridization analysis, based on the interaction of the
oligonucleotides complementory pairs; for fluorescent microscopy biological imaging and during other
bioanalytical and medical tasks. Peptide conjugates of dyes K8-1610 and K8-1660 (ULight series) are used by the
PerkinElmer company (USA, Canada) for commercial test-systems LANCE® Ultra for the determination of activity
of the kinase enzymes. Scope of Application: Analytical Chemistry.
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