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BCTVII

Axmyanvuicms memu. llollyk HOBHX MEPCHEKTHUBHUX O10JOTIYHO aKTUBHUX
peuoBuH (BAP) GazyeThcs He TIIbKM HA iX crienu(iuHii 610JI0T1UHINA aKTUBHOCTI, aje
i, MiHIMyMI1 HeOaKaHUX Ta TOKCUYHUX €(EeKTiB, 3aJ0BUIHUX (hapMaKOKIHETUUHHUX,
010(apMalleBTUUHUX XapaKTEPUCTHKAX MOTEHUIMHUX dikapcbkux 3acobiB (JI3).
Pamionanpuuii am3aiin nikiB (drug design) € oaHi€ro i3 cydacHUX KOHIICIIIiH
crBopeHHs JI3. B oCcHOBI palioHanbHOrO MU3aiiHy JIIKIB JIEKUTh LLJIECTIPIMOBAHUN
nomryk BAP 3 nocnimkennsm B ymoBax in silico. Ile mosekynspHe MoemOBaHHS,
BIpTyaJbHUM CKPHUHIHT, (apmMakopopHE MOIEIIOBAHHS, MOJEKYJISPHUN OKIHT.
Bukopucranus migxoxis in Silic0O Mae mepeBaru: CKOpOYCHHS 4acy, MiJT0CTITHUX
TBapUH, KOWTIB Ha JabopaTopHi mocmimkeHHs. [Iporpama Swiss TargetPredictio
(SIB Swiss Institute of Bioinformatics) mae mosxauBocti moeananus 2D 1 3D
dbopmaTiB JOCTIIKYBAHOT MOJICKYJIH 3 @HAJII30M 1X CX0XKOCT1 pEUYOBUH MOPIBHSIHHS,
10 JTO3BOJISE€ MPOTHO3YBATH 010JIOTTYHI MiIlIeH], Ha K1 OyayTh BILUIMBATH MaJji Ta
HOTEHIiIHO akTHBHI Mosiekynu [1]. Ilpu cripo6i ctBopuTH abo mepenpodiIoBaT
010aKTHBHI MOJICKYJIM KJIFOUOBHUM MOMEHTOM CTajia ieHTU(IKaIis 1iTbOBUX OLIKIB
Opy TATPUMIN CydacHHMX MeEToJiB 0i0- abo/ra Ximiko-iHpopmaTuku. Metoau
IPOTHO3YBaHHSA  MOXHa  KjacudikyBaTH B TpaaulliiiHy  KaTEropiro
aBTOMATHU30BAaHOTO  MOJIEKYJSIPHOTO  TPOEKTYBAaHHS, TOOTO  BHUKOPHCTAHHS
TPUBUMIPHOI CTPYKTypH Oinka abo miranmy. I[IporHo3yBaHHs Ha OCHOBI JIIraHJiB
BUSIBIJIOCS BUCOKOTIPOAYKTUBHUM 1 HIBUJKHM Yy TIPOTHO3YBaHHI B KOHTEKCTI
BinkpuTTa JikiB [2]. KimbkicHa oIiHKa TOMIOHOCTI MK CIIOJIYKaMH Pi3HUMHU
croco0aMy  JTO3BOJIMJIA  TIEPEBIPUTH  IHTYITUBHY  «TIMOTE3y MOJICKYJISPHOT
MOTIOHOCTI».

Cepen pi3HOMaHITTSI TETEPOIMKIIB OCOOJIMBY yBary NMpHBEPTAIOTh 3aMillIeH1
ypauwiv, OUIBIIICTh 13 SAKUX  Cy4YacHId MEAWYHINH XiMmii BIIHOCATBCS 10
«IPUBLICHOBAHUX» CTPYKTYP. Yparwi (abo 2,4-T0KCUTTIPUMIIMH), HOTo MOXIiAHI €

npcacraBHUKaMu HipI/IMiI[I/IHOBI/IX A30TUCTHUX OCHOB, IIMPOKO BUKOPHUCTOBYIOTLCA B



MeIUYHIA Ta (apMalueBTUYHIA MpaKTUKaX y SIKOCTI JIKApChKUX 3acoOiB s
JIKYBaHHS OHKOJIOTTYHUX 3aXBOPIOBaHb. OJIHAK, MOJEKYJIH 3aMIIICHUX YPAILWIIB €
NoJII(PYHKI[IOHAIBHUMH, 3 (hapMako(POpHUMHU YrpylyBaHHSMH, CHHTE30BaHUMH Ha
OCHOBI 010i130cTepHOi Monu(ikauii. Ile nae migcraBu MpOorHo3yBaTH HAasIBHICTH Y
3aMINIEHUX ypalumiiB (hapMaKoJIOTIYHUX BIACTUBOCTEH 1HIIOTO CIIPSMYBaHHS.
Axmyanvuicms TIONIYKY HEOMHCAHUX paHilie (papMakoIOTiYHUX BIIACTUBOCTEH
HOXITHUX ypaluiy 3a Jornomoror mporpamu Swiss TargetPredictio (SIB Swiss
Institute of Bioinformatics) 3yMoBieHa iX «IIpUBLICHOBAHOK» XIMIYHOIO
CTPYKTYpOl0, a came: NoJi(yHKIIOHAIBHICTIO, MPUCYTHICTIO (apMakodOpHUX
yrpynyBaHb, 010130CTepHIA MoAMQIKALIl MOJIEKYJ, IO BIJKPUBAE IIUPOKI
MO>KITUBOCTI JIJIS1 MOAQIIBIIOT XIMIYHOT MOIM(IKaIil MOJIEKYJ 3 BETUKUM CIEKTPOM
(hapMaKoJIOTTYHUX BIACTUBOCTEN Ta HEIILOBUX €(EKTiB.

Mema i 3a80anna OocniodceHHsa. AHaNI3 XIMIYHOI CTPYKTYpU Koja HOBHUX
aHEJNbOBAHUX TMOXIAHUX ypauuiay 1 CTPYKTYpHO CIHOPIIHEHHX CIIOJIYK Ta
KOMIT'IOTEPHOTO ~ TPOTHO3YBaHHSA 1X  (apMakoJIOTIUHHMX BIJIACTUBOCTEH  Ta
HEITbOBUX e(eKTiB 3a jomomororo mporpamu Swiss TargetPredictio (SIB Swiss
Institute of Bioinformatics).

3as0anHs 00CHiONCEHHS:

- IMpoaHaji3yBaTH OCOOJIMBOCTI XIMIYHOI CTPYKTYPH HOBHUX aHEIHOBAaHUX
MOXITHUX YpaIMIy Ta IX CTPYKTYPHO CHIOPITHEHUX CIIONYK;

- TIPOBECTH KOMIT I0TE€PHE MPOTHO3YyBaHHS (papMaKOJIOTiYHUX BIACTUBOCTEN Ta
HEIUThOBUX €eKTiB 3a normoMororo mporpamu SWiss TargetPredictio (SIB
Swiss Institute of Bioinformatics) CHHT€30BaHHX IMOXITHUX YpaIHIIiB;

- 3poOWUTH TOPIBHSIBHUK aHA3 OTPUMAHMX JaHUX MI0J0 IMOTCHIIIHHUX
BJIACTUBOCTEM HOBHUX aHEIbOBAHMX IMOXIJHUX ypaluily Ta iX CTPYKTYpHO
CTHOPIIHEHUX CTIONYK Ta IHTEPIPETYBATH OTPUMAaH1 pe3yIbTaTH.

Memoou  docrioxcenns. KoMmr’roTepHuid aHaimi3 3a mporpamoro Swiss Target
Predictio  (SIB Swiss Institute of Bioinformatics). Hosusna ma 3nauenns

odeporcanux pezynomamie. HoBU3HA eKCTIEPUMEHTAIBHOTO AOCIIIKEHHS MOJISITrae B



IMIUIEMEHTaLli OTPUMAaHUX PE3YJIbTATIB Yy MPAKTUYHUM OpraHIdYHUI CUHTE3 3 METOIO
pPO3IIKPEHHS Kojia 010JIOTITYHO AaKTHBHHMX MOXIIHMX YpalMJIy K MEPCHEKTUBHUX
NOTEHUIWHUX JIIKApChKHUX 3aCO0IB.

Anpobayis pe3ynomamis 00CHi0HCEHHSL.

PesynbTar mociimkeHb anpoOOBaHO y BUIJISII CTATTI Y )KypHam «Heath &

Educationy, 2023, 4 (y npyky).

Ily6nixayii: 3a maTtepianamu JIOCIKEHHS mojaHa 1 crarTs: BenbunHCHKA
0O.B, 3anescrka O.b. JlocmixeHHs! HENPUITYCTUMHX JTIOMIIIOK y (hapMaleBTUYHUX
KOMITO3UIIIsIX MeTami3ony Hatpito MetogoM BEPX. «Heath & Education», 2023, 4

(MpUHAHATO A0 IPYKY).

Cmpykmypa pobomu. 3arallbHy KUIBKICTb CTOpPIHOK—42, KUIBKICTH pO3A1NiB—3,

KUTBKICTh JOJIaTKiB—2, KIJIbKICTh BUKOPUCTAHUX JKepen—26.



SUMMARY

Zalevska Olga

INVESTIGATION OF OFF-TARGET EFFECTS OF KNOWN BIOACTIVE MOLECULES
USING THE SWISS TargetPredictio PROGRAM (SIB Swiss Institute of Bioinformatics)
USING THE EXAMPLE OF 5-SUBSTITUTED URACILS

The department of medicinal chemistry and toxicology
Scientific supervisor: prof., d. pharm. sc. Welchinska O.V.

Keywords: 5-substituted uracils, target, analysis.

Introduction. The relevance of the search for previously undescribed pharmacological
properties of uracil derivatives using the Swiss TargetPredictio program (SIB Swiss Institute of
Bioinformatics) is due to their "privileged" chemical structure, namely: polyfunctionality, the
presence of pharmacophoric groups, bioisosteric modification of molecules, which opens up wide
opportunities for further chemical modification of molecules with a wide range of pharmacological
properties and off-target effects.

Materials and methods. Research objects are 5-substituted uracils. Research subject:
Swiss TargetPrediction prognoses. Computer analysis using the Swiss TargetPredictio program
(SIB Swiss Institute of Bioinformatics).

Results. An analytical study of the peculiarities of the chemical structure of new annelated
uracil derivatives and their structurally related compounds, namely, new synthesized 5-substituted
uracil derivatives, the relationship between their structure and biological activity was carried out.
Computer prediction of pharmacological properties and off-target effects was implemented using
the Swiss TargetPredictio program (SIB Swiss Institute of Bioinformatics) of synthesized 5-
substituted uracil derivatives according to physico-chemical and biological parameters. On the
basis of the obtained results, a comparative analysis was made and the obtained data were
interpreted regarding the potential properties of new annelated uracil derivatives and their
structurally related compounds regarding the number of rotary bonds (1-2), H-bonds. acceptors
(4-5), H-zv. donors (1-2), molar refraction (56.02-63.83); lipophilicity (Log Po/w (iLOGP),
(XLOGP3), (WLOGP); pharmacokinetics (GI absorption - high, BBB (blood brain barrier) —
penetration); bioavailability (0.55); potential biotargets (Protein-tyrosine phosphatase 1B (by
homology); Hydrolase - Acetylcholinesterase (by homology); Oxidoreductase -Cyclooxygenase-
2 (by homology); Protease - Beta-secretase 1 (by homology); Family A G protein-coupled receptor
- Serotonin l1a (5-HT1a) receptor (by homology), Serotonin 7 (5-HT7) receptor (by homology);
Kinase — Tyrosine-protein kinase JAK3 (by homology)).

Conclusions. According to the results of the Swiss TargetPredictio program it is possible to
predict pharmacological properties: analgesic, antitumor and antihypertensive effects.
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JOJIATOK 1

Pucynok 3.3. Pe3ynbTari mporHo3yBaHHs BIACTUBOCTEH CUHTE30BaHUX CIIOJIYKHU

(I) 3a mporpamoro Swiss TargetPredictio (SIB Swiss Institute of Bioinformatics).

PI/ICYHOK 3.4, PCBYJ'IBTaTi IMPOrHO3yYBaHHA BJIACTUBOCTEN CUHTE30BaHUX CIIOJIYKH

(11) 3a mporpamoro Swiss TargetPredictio (SIB Swiss Institute of Bioinformatics

Pucynoxk 3.5. Pe3ynbTaTi mporHO3yBaHHS BJIACTUBOCTEH CHHTE30BAaHUX CIIOITYKH

(TIT) 3a mporpamoro Swiss TargetPredictio (SIB Swiss Institute of Bioinformatics)
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