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Ha3sBa po6oTH aHIJIilICbKOIO:

Macromolecules and their complexes in realization of genetic information

PedepaT ykpaiHCbKOIO:

B pesysbprati BUKOHaHH4 Il eTany HayKOBOro NMpOEKTy "MaKpOMOJIEKYJIN Ta iX KOMIUIEKCH B peasisalii rfeHeTU4HOI
indopmaii" yaacHUKaMM MPOEKTY BUBYEHO Pi3HOPiAHI CTPYKTYPHIi BIACTUBOCTI MaKPOMOJIEKYJISIPHMX KOMIIJIEKCIB
Ta {X KOMIIOHEHTIB, I10B'sI3aHi 3 BUKOHAHHSIM HUMU CBOIX 610J10TiYHMX (PYHKLIN, Ta BU3HAUYEHO [IepCIIeKTUBU
[OJQIBIINX TOCTIIKEHDb B IIbOMY HANIPSIMKY. Tak, JOCiIKeHO 6i0JI0riYHO BaXKJIMBI MOJIEKYJISIPHI CUCTEMHU, TaKi SIK
MoOJesbHi 6i1KOBO-HYyK/IeIHOBI KOMIITIeKcH, yKpoBi 3anumku [JHK ta PHK, a TakoX KaHOHiYHi Ta MoaudikoBaHi 2'-
Ie30KCHpr60oHyKIeo3uny. OcobMBY yBary NpUIijieHO BUBYEHHIO IPUPOIY HEKOBAJIEHTHUX B3a€MOJIH, SIKi
Bi/IITOBiAOTh 3a CTAbiNbHICTL Ta QYHKLIOHYBAaHHS CUCTEM. ['iMOTETMYHO yTBOPEHI PiJIKiCHi TayTOMEPH, SIKi MOXKYTh
BYMHUKHYTH IiJ1 BIiBoM JTHK-3B'13y104Mx O1/IKiB pericoMu, He MaTUMYTh KOJHOTO BILJIMBY Ha CIIOHTAHHI MyTallii
y JHK, 3aBOsK1 HU3bKOMY 3BOPOTHbOMY 6ap'epy peakliii, SIKuil 103B0JIsiE HyKJI€OTUAHI OCHOBI MIBUIIKO
[IOBEPHYTHUCS [10 KaHOHIYHOI popmu. [y BogHeBux 3B's13KkiB OH...O, OH...N, NH...O ta OH...C y cknanosux JHK
icHye 3a/10BizIbHA KOPEJISILIist MiXK 3CYBOM BiZITIOBIIHOrO XapaKTEPUCTUYHOTO BAJIEHTHOTO KOJIMBAHHS B 00J1aCTh
HU3bKUX YaCTOT Ta 3HAUYEHHSIM €JIEKTPOHHOI IYCTUHU ?CP B KPUTH4HI Touli (3,-1), [0 03BOJIsSIE BCTAHOBUTHU
CIIiBBiJHOLIIEHHS MiX ? Ta €Hepri€lo [1JIs KOXKHOTO 3B'513Ky. BCTaHOBJIEHO, 1110 HEMa€ XOIHUX KOHPOPMaLiTHUX
nepeukoz aJ1st inkoprnopauii 2',3'-gunesokcu-2',3'-auaepuboHykieo3uiB y noasiiiHy cnipans JHK B A Ta B
¢opmax. MeHm BupaxeHa 6iosioriyHa aktuBHicTh d4U B nopiBHSHHI 3 2',3'-nune3okcu-2',3'-AuaeriipoTuMiINHOM
(d4T), mBupe 3a BCe, MOB'Sg3aHa 3 IPUCYTHICTIO 06'€éMHOI METUJIBHOI IPYIX B 5-My MOJIOKEHHi OCHOBU d4T.
OTpumaHi aHi Ipo CTPyKTYpHO-(QYHKIIOHa/IbHY OpraHizallilo pefaryBajbHOr0 akTUBHOTO LIEHTPY 6aKTepianbHOi
nposin-TPHK cunTeTtasu B kommekci 3 anadin-TPHKIIpo i mexaHismy KaTamisy ii geanumoBadHs. HaliBaxxmvBimmm
(yHKIIOHAJIbHUM €JIEMEHTOM LbOro MexaHi3my € 2'-OH A76 ananin-TPHKIIpo, sika yTBOpIO€ BOJHEBUI 3B'SI30K 3
KapOOHIJIIbHOIO IPYIOI0 3a/IMLIKY aJlaHiHy, i Bifjirpae poJib 3arajibHOI KUCJIOTU B CyOCTPAaT-aCUCTOBAHOMY KaTaslisi.
AMiHOKMCJIOTHI 3a/IMIIKU aKTMBHOTO LIEHTPY OEPYTh Y4aCTh y KOOPJMHYBaHHi CyOCTPATIB i JOIOMIXKHOI MOJIEKYJIN
BOZY, IO 3AilICHIOE IepeHoc npotoHa Ha O3 'A76. Takum ynHOM, TPHK Bizlirpae akTuBHY pOJIb Y IIpOLEC]
IOCTTpaHC(EPHOro peJaryBaHHs, o 3abe3nedye aMiHOKUCIOTHY crienndivnicTs [IpoPC. Bnepiie nokasaHo, mo
cy6onuHuLi komiiekcy eEF1B MoxXyTh niepe6yBaTH B ITyxJIMHHUX TKaHMHAX B iHAMBIyaJlbHOMY CTaHi, TO6TO
icHyBaTH He3aneXXHO Bifj KOMILIEKCY. Brieplie IpoeMOHCTPOBaHa sifiepHa JioKamisauis cybonuuuui eEF1B?.
[ToxazaHa BifHOCHA HECIIONYYHICTh KaHIep-3a7eXHux 3MiH piBHiB MPHK i cyboauHuips eEF1B, mo KonyioThes
nannmu MPHK. IcuyBanH# cy6onvHLb eEF1B okpeMo Bif, KOMIIJIEKCY B MyXJIMHHUX TKaHWHAX JIIOAWHU CBIIYUTH IIPO
MOXJIMBICTb BUKOHAHHSI HUMU II€BHUX HEKAHOHIYHUX (PYHKIIii B KaHLleporeHesi. [neHTH(ikoBaHO Ta MigTBEPIKEHO
icHyBaHHS €HIOTeHHOI CIIaricoBoi opmMu KiHa3u pubocomHoro 6iska S6 - S6K1/?15. BctaHOBJEHO, Mo ii
ekcnpecis npurHiuye akTuBHicTs S6K11i mTOR i, BifoBifHO, HEraTUBHO BIIMBA€E HA MIPOIidepaLiilo KIiTHH.
InenTudikoBaHo HOBUM 6isKOBUIT KoMILieke S6K1/2 3 agantepHuM 6inkom TDRD7. BetanosineHo, mo TDRD7 e
cyoctparom S6K1/2. InentudikoBano S6K1/2-3anexsi caiitu pochopumosanHs TDRD7. BusHaueHO reHeTUYHi Ta
enireHeTnyYHi ymkogkeHHsa reHa WNT7A B CBITJIOKJIITUHHUX KapLIMHOMAaxX HUPOK. ByJio 3HalZIEHO 3a71€5KHICTh MIXK
reHeTHYHO /ellireHeTUYHUMY 3MiHaMu Ta ekcripecieto reHa WNT7A. [JonaTkoBo 6yJ10 I10Ka3aHo, 110 BilHOBJIEHHS
excnpecii reHa WNT7A mae npurHiuyiouuii epekT Ha yTBOPEHHsI KOJIOHIH Ta npostidepallilo KIiTUH KapLUHOMU
HUPOK. ByJI0 BUSBJIEHO NIEBHY HEBIMIOBITHICTL MiXK PiBHEM 3pinux Ta He3pinux MikpoPHK, 1110 HaBOOUTL HA ByMKY
IIPO y4acThb He TiIbKM TPAHCKPUILINHUX MeXaHi3MiB perynduii mikpoPHK, ane i micasTpanckpunuiiiHux, 0co6J11Bo
y TOCTpUii Nepios; peoKcUureHallii, ToAi sIK IPOJIOHTOBaHUM NIPOLieC, SIKUM € IIOCTiH(papKTHE PeMOJIe/II0BaHHS, B

OCHOBHOMY XapaKTepHU3yeTbCs TPAaHCKPUILIMHOI peryssuieio piBHs MikpoPHK. TinokasnbuH € KII040BUM



[IOCEPETHUKOM 6araTboX KIITUHHUX QYHKLIMN, 110 BKI04YaloTh NMDA perienTop-3asiesxHy JOBrOTPUBAIY JENPECio
Ta IOBUIBHY Micsrinepriosnsapizauiio. B pe3ynbrati 10ro BUBYEHHS BCTAHOBJIEHO, 11O TiMOKaJIbIMH MOXKe OYTU CalT-
crienupiYHUM OCEPEIHUKOM 3 BUCOKUM JIMHAMIYHUM Jialla30HOM, IKMI 103BOJISIE NIPELe3i0HHY MOAYJISILI0 CBOIX

MileHe.

Pedepar aHIJIiHCBKOIO:

As a result of the second phase of the research project "Macromolecules and their complexes in the realization of
genetic information” project participants studied heterogeneous structural properties of macromolecular
complexes and components associated with the performance of their biological functions, and perspectives for
further research in this direction. Thus, studies of biologically important molecular systems such as model
protein-nucleic complexes sugar residues of DNA and RNA, as well as canonical and modified 2'-
dexoxyribonucleosides. Particular attention is paid to the nature of non-covalent interactions responsible for the
stability and functioning of the systems. Hypothetically formed rare tautomers that may arise under the influence
of DNA-binding proteins of replysoma will not have any effect on spontaneous mutations in DNA, due to the low
reverse reaction barrier that allows nucleotide bases quickly return to the canonical form. For hydrogen bonds OH
.. O,OH ... N, NH ... O and OH ... C in DNA components correlated well between the shift of the corresponding
characteristic stretching vibrations at low frequencies and the value of the electron density ?cp at a critical point
(3, -1) that allows to set the ratio between ? and energy for each connection. It was determined that no
conformational barriers are there for incorporation of 2 ', 3'- didezoxy- 2', 3'-diderybonucleosides in the DNA
double helix in the A and B forms. Less pronounced biological activity d4U comparison with 2 ', 3'- didezoxy -2', 3'-
didehydrothymidyne (d4T), probably related to the presence of bulk methyl group in the 5th position of d4T basis.
The data on the structural and functional organization of the active center of bacterial prolyl-tRNA synthetase in
complex with alanyl-tRNKPro and mechanism of catalysis of deacylation are obtained. The most important
functional element of this mechanism is the 2'-OH A76 alanyl-tRNKPro, which forms a hydrogen bond with the
carbonyl group of alanine residue, and acts as the general acid in the substrate-assisted catalysis. The amino acid
residues of the active center is involved in coordinating substrates and auxiliary water molecule that carries out
proton transfer to O3 'A76. Thus, tRNA plays an active role in the process of posttransfer editing that provides
amino acid specificity ProRS. First shown that subunit complex eEF1V may be in tumor tissues in individual state,
that exist independently of the complex. First time the nuclear localization of subunit eEF1B?.The relative
nespoluchnist Cancer dependent changes of mRNA levels and subunit eEF1B, encoded mRNA data are shown.
Existence subodynts eEF1B separately from the complex in tumor tissues indicates their ability to perform certain
non-canonical functions in carcinogenesis. The existence of endogenous splaysovoyi shape kinase ribosomal
protein S6 - S6K1/?15 is identified and confirmed. Found that its expression inhibits S6K1 and mTOR and
consequently affects cell proliferation. A new protein complex S6K1 / 2 with adapter protein TDRD?7 is identified. It
is found that TDRD?7 is a substrate for S6K1 / 2. Phosphorylation sites of S6K1/2-depending TDRD7 are identified.
Defined genetic and epigenetic damage WNT7A gene in pale renal carcinomas. It was found correlation between
genetic / epigenetic changes and gene expression WNT7A. Additionally, it was shown that the restoration of gene
expression WNT7A a depressant effect on the formation of colonies and cell proliferation renal carcinoma. It was
found a discrepancy between the level of mature and immature miRNA, suggesting the participation of not only
the transcriptional regulatory mechanisms of miRNAs but post transcriptional, especially in the acute phase
reoxygenation whereas prolonged process, which is the postinfarction remodeling, mainly characterized
transcriptional regulation level miRNAs. Hipocalcin is a key mediator of many cellular functions, including NMDA
receptor-dependent long-term depression and slow posthyperpolarization. As a result, his study showed that
hipokaltsyn may be site-specific mediator of high dynamic range, which allows strict modulation of their targets.
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