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Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BUBYEHHIO CIIEKTPOCKOIIYHUX BIACTUBOCTEN (PIyOPECLIEHTHUX aMiHOKUCIIOT
Ha OCHOBI 3-TiIpPOKCUXPOMOHY, iX BIUIUBY Ha CTPYKTYPY 6i0JI0TIYHO aKTMBHUX NENTULIB, 10 KX BOHU BKJIIOYEH], a
TaKOX CUHTe3y HOBUX MOXiAHUX (IIyopecLieHTHUX aMiHOKMCIIOT Ha OCHOBI 3-TipOKCUXPOMOHY. B jliTepaTypHOMY
orzsigi, o MictuTh 89 nocusnansb Ta 10 pUCYHKIB, OIMCAHO BJIACTUBOCTI Ta 3aCTOCYBAHHS (PJIyOPECLI@HTHUX
aMiHOKHUCJIOT Pi3HUX KJIACiB. AHAJIi3 JIiTepaTypy [0Ka3as, 1o 6ilbIIiCTh OIMCAHUX IIPUKIIALIB CTOCYIOTbCS
aMiHOKHCJIOT 3 KOH'IOroBaHMMHU Xpomodopamy, a Bubip ¢pyryopeceHTHUX aMiHOKUCIIOT, SIKi MOTJIN 6 6yTH
BKJIIOYEHVMU B NIENTUIY METOJOM TBEPAO(PA3HOTO NENTUAHOIO CUHTE3Y BiIHOCHO o6MexkeHuH. 1]ikaBumu 3a
CBOIMU BJIaCTUBOCTSIMU BUSIBUJIMCS (PIIyOPECLEHTHI aMiHOKUCIIOTY 3 BHYTPIIIHBOMOJIEKYJISPHUM IIEPEHOCOM
nporony (ESIPT). Ilepmum etanom 6ys0 gocuigxkeHHs (GayopeCLeHTHUX aHAJIOoriB aHTUMIKpOOHOTro nentugy cCWFW

Ha NpeJMeT BIUIMBY (IIyOPECL,EHTHOI MiTKM Ha Oy[I0BY Ta QYHKIIIO NIENTHUY 3a JOIIOMOIOI0 3aMiH/ HasIBHUX B



cWFW apoMaTUyHUX aMiHOKUCJIOT Ha 3-TiIpOKCUXPOMOHBMICHY ¢uryopecueHTHY aminokucaory (FHC). Ha ubomy
eTarli 6ysa Banifanis MiTku 3a goriomoroto CD-criekTponosisipuMmeTpii Ta nopiBHAHHS 6i0710TiYHOI aKTUBHOCTI
dayopecneHTHO-MiueHux nentugis. CD-cnextp cRW-F2 /FHC 6yB HalimeH noni6HuM no criektpy cWFW. Ha
BigMiHy BiJ 1bOro, 00MABa nentuay 3 3amimenumu Trp va FHC miTKy, Manu noni6Hi criekTpu 1o cnektpis cWEW.
Yci miveHi nentuay npoieMOHCTPYBalId OJHAKOBY (B MeKaX IIOMUJIOK €KCIIEPUMEHTY) 6aKTepiOoCTaTUYHY
aKTHUBHICTS, sIKa BifpisHanacs Big MIK Hemivenoro cWFW, ane svine Ha [Ba pOo3BeleHHS. AHAi3 reMOJIiTUYHOI
aKTUBHOCTI, HaBIlaKy, BUSIBUB 301/IbIlI€Hy aKTUBHICTb yCiX TPbOX MiuY€HHUX NIENTUAIB NIOPiBHSIHO 3 CWFW. Tlentup,
cRW-F2 /FHC 6yB Hai16iyblll FeMOJIITUYHUM, ajie 6yB MEHII MOJISIPHUM, HiX 06uzBa aHasoru CRW-Trp. I ouiHku
KJIITUHOIIPOHUKHOI akKTUBHOCTI yryopecueHTHi ananoru cWEFW iHKyOyBasu 3 afire31BHOIO KyJIbTYpOIO KIiTHH Hela
i oLiHIOBasIaCh 3[1aTHICTh NENTUiB IPOHMKATHU B KIITUHU 32 JOIIOMOT010 KOH(POKaJIbHOI (PsIyopeCc€eHTHOI
Mikpockortii. MiveHi FHC nenruny OifiCHO MOTPAIUISIM B KIITUHY, IEMOHCTPYIOUU 4K LJUTO30JIbHE, TaK i
MiKpOCOMasibHe IPOHMKHEHHS. BingmiHHOCTE! MixK TppoMa aHanioramu cWFW BusBiieHO He 6yJ10. 3 OTPUMaHUX B
pe3yJIbTaTi AOCiIKEHD JaHMX 6YJI0 3p061€HO BUCHOBOK, 0 FHC He YMHUTb 3HaYHOTO NOPYIIEHHS CTPYKTYpHU Ta
dyHKUil CWFW B OpiBHSIHHI 3 HATUBHUM HEMiY€HUM IENTULIOM, a TAaKOX 1[0 CEpeJ, TPbOX aHasoriB, CRW-

W3 /FHC noBoguTbCst Haitbyirxkue 10 HeMiueHoro nentuny. HactynHum Kpokom 6ys0 gociiaxkeHHs: GOoTo(isnuHuUX
BJIaCTHBOCTe (psryopecieHTHUX aHaioriB cCWFW. ByJsio 3po6JieHo Ta IpoaHasi3oBaHo CreKTpu (pryopecueHLii
nenTtupis (30yakeHHs npu 365 HM) y PB, TFE Ta etanosi. OTpMMaHHI CIIEKTPY, MiJTBEPIUIIH, 110 [I0JI0KEHHS Ta
BiJHOCHA iHTEHCUBHICTb CMYT eMicii T* /N* 3a1e>KUTh Bifl OJISIPHOCTI PO3YMHHUKIB Ta iX 3[[iOHOCTI 10 yTBOPEHHS
BOJIHEBHUX 3B'43KiB. ByJI0 3am1caHO CIIeKTpU MOTJIMHAHHS [J1s1 IENTUIiB y PO3YMHHUKAX Pi3HOI nossipHoCTi. [Ipn
1[bOMY 0OYJI0 3aPEeCTPOBAHO 3HAYHUI COJIbBATOXPOMI3M Yy CIIEKTpax MOrJIMHaHHS (JIyOpeCLeHTHUX aHanoris cCWFW,
SIKMI KOPEJII0BaB 3i 3MiHaMU B cnieKTpax eMicii. [TocigoBHe 306ibII€HHSI OCHOBHOCTI PO3UMHHUKA I10SICHIOE
CIeKTpaJlbHi 3MiHM B IOPAIKY: BoAa > PB > etanosn > IM®A, Ta He NOSICHIOE €KCTPEMAJILHOTO 3CYyBYy MAaKCUMYyMY
[IOTJIMHAHHS aHiOHHOI popmu 110 455 HM y JIM®A. Bysio 3po6JieHo MpUMyIieHHs, 110 aHOMaJIbHUN 6aTOXPOMHUN
3CYB MaKCUMYMIB IIOTJIMHAHHS MOXE OYTH pe3yJIbTaTOM BHYTPilIHbOMOJIEKYJISIPHUX B3a€MOIil 6iYHUX 3aMiCHUKIB.
I'yanimMHOBI rpynu KaTiOHHUX 3aJIMIIKIB apTiHiHy MOXYTb IEPEOYBATU B 6€3[10CePeIHi 6IU3bKOCTI 10 3aIUILIKY
FHC, cripusitouy yTBOPEHHIO aHiOHHOI ()OPMU Ta MOJYJIIOI0YM KBAaHTOBUI BUXiJ (JiyopecLeHLii, 1o
iTBEPAKXYEThCS MOJIEKYJIIPHAM MOJIE/IIOBAaHHSIM (METOJIOM MOJIEKYJISIPHOI MeXaHiKu). Bys10 IpoBeieHO BUMipn
MIK, BUKOpPHCTOBYIOUM [1Ba PEIIPE3€HTAaTMBHUX MITaMU OaKTepill: rpamHeratusHy E. coli Ta rpamnosutusHy B.
Spizizenii 3a JOMIOMOr0I0 CTAaHZAPTHOI'O METOAY IBOPA30BOro PO3BeHeHH:. Malke BCi MideHi nentunu
IIPOJIEMOHCTPYBAJIM OJJHAKOBY OAKTEPiOCTATUYHY AaKTHUBHICTh HAa FPAMHETaTUBHUX OAKTEPisIX, sIKa BUSBUJIACDH
HabaraTo HWXKYOIo i BigpisHsnacs Big MIK npupopHoro GS (K i iHBepTOBaHOr0) 6iJbIll HiXK HAa YOTUPU PO3BEAEHHS

D71 TPAMHETaTUBHUX i Ha YOTUPU 4J1s1 TPaMIIO3UTUBHUX 6akTepiil. [lentuau 3 FHC Ta NMPHC nponemoHn

2. The thesis is devoted to the study of spectroscopic properties of fluorescent amino acids based on 3-
hydroxychromone, their influence on the structure of the peptide to which they are included, as well as the
synthesis of new derivatives of fluorescent amino acids based on 3-hydroxychromone. The literature review,
which contains 89 references and 10 figures, describes the properties and uses of fluorescent amino acids of
different classes. A review of the literature has shown that most of the examples described relating to amino acids
with conjugated chromophores, and the fluorescent amino acids that could be included by the solid-phase peptide
synthesis (SPPS) method are relatively limited. Of particular interest are the FIAA demonstrating intramolecular
proton transfer (ESIPT). In the first step was to study the fluorescent analogs of the antimicrobial peptide cWFW
simultaneously for their structure and function, by individually replacing aromatic amino acids with fluorescent
amino acids (FHC). The first step was the label validation using CD spectropolarimetry and biological activity of
fluorescently labeled peptides. The cRW-F2 /FHC spectrum was the least similar to the cWFW spectrum. In
contrast, both peptides labeled with the FHC had similar spectra to the cWFW spectra. All labeled peptides showed
the same (within experimental errors) bacteriostatic activity, which was relatively high and differed from the MIC
of the parent cWFW by two dilutions. Hemolysis analysis, in contrast, revealed increased activity of all three
labeled peptides compared to cWFW. The cRW-F2 /FHC peptide was the most hemolytic but was less polar than
both cRW-Trp analogs. To assess cell permeability, c(WFW fluorescent analogs were incubated with HeLa cell



culture and the ability of the peptides to penetrate the cells was assessed by confocal fluorescence microscopy.
FHC-labeled peptides entered the cells, demonstrating both cytosolic and microsomal penetration. No differences
were found between the three cWFW analogs. From the results of the studies, it was concluded that FHC does not
significantly impair the structure and function of cWFW compared to the native unlabeled peptide and that among
the three analogs, cRW-W3 /FHC is closest to the unlabeled peptide. The final step was to study the
biodistribution of fluorescently labeled peptides in vivo using zebrafish embryos. No signs of peptide toxicity
against embryos were detected within 3 hours of imaging. There was also no significant difference between the
peptides. The fluorescence associated with blood vessels was observed for all peptides. This observation indicates
that cWFW analogs were not soluble in plasma. The final stage of this work was the synthesis of new fluorescent
amino acids based on 3-hydroxychromone. It was decided to synthesize three new N-Fmoc protected amino acids
for inclusion in the peptides under study by the SPPS method: thiophene-containing analog of FHC (THC) and N-
methylpyrrole-containing analog (NMPHC) and a dimethylamino group-containing analog (DMAr). The synthesis
was carried out according to the scheme used for similar structures with a key stage of cyclization of chalcones to
the corresponding flavones by the Algar-Flynn-Oyamadi reaction (AFO). In terms of its optical properties, Boc-
THC is very close to Boc-FHC. The emission maximum of the N-methylpyrrole derivative had a bathochromic shift
compared to the emission maximum of the furane-containing analog (~25 nm) and had only an N *-form peak,
which may be the result of a deviation from planarity of the chromophore system. The optical properties of Boc-
DMAr were like those of DMA. To validate the new amino acids, their incorporation by the SPPS method into an
inverted analog of gramicidin S (GS) was used. In addition to the new amino acids, GS analogs with FHC and DMA
were also synthesized for comparison. Conformational changes of the synthesized fluorescent peptides in
different media were studied by CD spectropolarimetry comparing the CD spectra of labeled peptides with the
corresponding spectra of natural GS and its stereoinverted analog GS-inv. From the obtained results it was
concluded that inverted analogs have the same secondary structure as the natural GS - beta-hairpin.
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