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peareHTOB-pa3BeTBUTENCH, Oo0Jieeé JOCTYNMHBIX B CPAaBHEHHHM C OMNHMCAHHBIMH BBIIIIC
reTepo)yHKIIMOHATLHBIMU JIMHKEPAMHU.

B ocHOBe npeiaraeMoro moaxo/1a — MEHbIAs OIBUKHOCTh OJIMTOHYKJICOTH THBIX
1eTieH, CBSI3aHHBIX C TBEPJ0(a3HBIM HOCHUTENEM, a TAKXKE JIETKOCTh OTMBIBKM M30BITKA
pPEareHToB, UTO TIO3BOJIIET M30€XKaTh IOMEPEYHBIX CIIMBOK CHUMMETPUYHBIMU

Pa3BCTBUTCILIMM.
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1. Cul-P(OEt);
2.NH; / H,0

Ha nepBomM Jranme OJMIOHYKICOTHJ € TEPMHUHAIBHOW  allETWIICHOBOW
MoJU(pUKALEN TI0 5'-NIOJ0KEHUIO, BBEIEHHON COOTBETCTBYIOIIMM (hochopaMUIUTHBIM
pPEareHTOM, KOBAJICHTHO CBSI3aHHBIA C TBEPAO(Aa3HbIM HOCUTEIEM, BCTYNAI B PEAKLIHUIO
LUKJIONIPUCOEIMHEHUSI ¢ M30BITKOM peareHTa-pa3BeTBUTENs 61, comeprkallero yersbipe
asuHbIE TPYIIbl, OJHA M3 KOTOPBIX pearupoBaja C AaJKUHOBBIM (PparMEHTOM Ha
onuronykieoruse 60. M30bITok peareHTa OTMBIBAIIM U IPOBOAMIIH PEAKIHIO C ATKHHOBBIM
MPOU3BOAHBIM Moau(pukaTopa 63. 3areM MOIM(UIMPOBAHHBIA OJUTOHYKIEOTHT 64
CHMMAJIM C HOCUTENS U BBIACISUTA B OYMILIEHHOM BHJIE IO CTAaHAAPTHON METO/IUKE.

Otm METOI0M NOVE(S: | pan NIOJIMBAJICHTHBIX KOHBIOI'aTOB
N-anerTwiragakTo3aMiHa ¢ OJJMTOHYKJICOTUAAMHU.
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Cul-P(OE),

Cul-P(OEt), Cul-P(OEt);

OnuronykineoTus1 65, B KOTOPBIN NpeBApUTEIBHO ObUTHA BBEJICHBI TPU AJIKHHOBBIE
IPYIIbI MPU TOMOIIM HeCUMMETpU4dHOro dochopamMuauTa 9, BBOAWIM B PEAKIUIO
HUKJIONIPUCOEAMHEHUSI C a3WJIHBIM MPOM3BOJAHBIM N-alleTWITAIaKTO3aMUHa 55
tetpaaszuaoM 61. Ilocnenyromiee HUKIONpHCOeIUHEHUE 66 C ATKHHOBBIMU POU3BOIHBIMU
N-anerunraigaktoaMria 67 TMO3BOJIMIIO TIOMYYUTh KOHBIOTAThl JIEHAPUTOIOI00HOM
cTpykTyphl ¢ 9 (68) 1 18 ocratkamu GalNAc.
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3AKJIIOYEHUE

OcHOBHbBIE HAYYHbIE Pe3yJIbTAThl JUCCEPTALUN

1. PazpaGotanbl  a¢ddexTrBHBIE MeTOABI  cuHTe3a  (hochOopaMUTUTHBIX
PEareHToB U MOAU(PUIMPYIONIUX TBEPAO(]A3HBIX HOCUTENEH HA OCHOBE MEHTAPUTPUTA.
[losmyueHbl CHUHTETUYECKHE OJUTOHYKICOTHUABl C JBYMS W TPEMS TEPMUHAIBHBIMU
ATIKUHOBBIMH TpyImamMu 1o 3'- u 5'- nmonoxxeHusiM. CUHTE3UPOBAaH aKTUBHUPOBAHHBIN 3(hup
Ha OCHOBE MIEHTA’PUTPUTA [T BBEICHUS TPEX TEPMUHAIIBHBIX AIKWHOBBIX MOAUDUKAIII
B MOJIEKYJIbI Oenka [1, 2, 6, 9, 10, 12, 14, 18].

2. Pazpaboranbl  3ddexkTuBHBIE  METOIBI  CHHTE3a  a3UIHOTO U
¢dbochopaMUIUTHOTO ~ pPEareHTOB ~ OpPUTWMHAJIBHOW  CTPYKTYphl ~ Ha  OCHOBE
3,5-mnaMUHOOEH30MHON KUCTIOTBI JJIsl TOYEYHOTO BBENEHHS B OHMOMOJEKYJBI JBYX
¢diryopodopoB, 3apUKCUPOBAHHBIX B MPOCTPAHCTBEHHOW KOH(OpPMAIIUU, COXPaHSIOMIEH
(iryopeclieHTHBIC XapaKTEpPUCTUKU KpacuTenei (yonep-kpacutenu) [4, 10, 11, 16].

3. B ycnosusax ITLP-PB nokaszano, uro JIHK-30H1B1, conepxaiiye yaBOCHHBIN
(dbparmenT Tymmrens (ayopecleHuy, 00Ia1al0T CHUKEHHOM B 2-6 pa3 (oHOBOM (utyo-
pecuenmwmei [1 — 3, 10, 12].

4. VY CTaHOBNICHO YBEIMYCHUE WHTEHCHUBHOCTU (DIIyOpPECIIEHIIMM KOHBIOTaTa
OJIMTOHYKJIEOTH 1A ¢ TyOnep-KpacuTesnieM B 1,7 paza 1o CpaBHEHHIO C OJIMTOHYKIICOTHIIOM,
MOIM(UIIIPOBAHHBIM OJTHOM MOJIEKYJ0i KapOokcudyopecteuna [4, 10, 11, 16].

5. PazpaboTtan > dekTHBHBIII METOJ CHHTE3a a3UJIHOTO peareHTa C Tpems
octarkamu MIIDI" (Tpuc-mII2I) Ha oOCHOBe TpPUC(THIPOKCUMETHII)aAMUHOMETAHA.
VYCTaHOBNIEHO, YTO pa3pa0dOTaHHBIA JBYXCTAJUMHBIA METOI OHMOOPTOrOHATBLHOMN
MOIU(HUKAIUY TTO3BOJISIET BBECTH A0 8 MoJiekyn Tpuc-MII2I" B ogny monekymny BCA [8,
13, 17].

6. PazpaboTanbl 3((eKTHBHBIE METO/IBI CUHTE3a a3UIHOTO U JABYX AJIKHMHOBBIX
pPEareHTOB Ha OCHOBE TPHUC(TUAPOKCUMETHI)aMUHOMETaHa C Tpems (parMeHTaMu
N-anerwiranakrozamuna (tpebnep-GalNAc) B cuntermueckue JIHK- u  PHK-
OJIMTOHYKJICOTUIbI. Pa3zpaboTan 3pPeKTUBHBI METO MOTy4YEeHUs] MOAU(UIMPYIOLIETO
TBepaoazHoro Hocurens Tpediaep-GalNAc opurnHaIbHON CTPYKTYPBI € YAJTMHEHHBIMU
nuHKepamMu. [losrydeHsl TepaneBTUUECKUE HYKJICMHOBBIE KUCIOThI, MOAU(DUIIMPOBAHHBIC
tpebnep-GalNAc my1s perenTop-ornocpe0BaHHOM JOCTaBKH B T€MAaTOLUTHI [5, 7, 15].

7. BriepBbie mosydeHbl OJMTOHYKICOTUIBI ¢ MOTUGBHUKAIMAMHU JCHIPUTOIIO-
NOOHOM CTPYKTYpHI, copepxaiiye 9 u 18 dhparmentoB GalNAc Ha 0CHOBE pa3pabOTaHHBIX
TPUALIETUIIEHOBBIX M TETPAa3WIHbIX MPOM3BOAHBIX MEHTa’puTpuTa M Tpednep-GalNAc
asuna [5, 15].
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PexoMeHganMu Mo NPAKTHYECKOMY MCIIO0JIb30BAHUIO Pe3yJIbTATOB

1. CuHTe3upOBaHHbIE 11-, TPUAJIKUHOBBIE aMUI0(pochUTHBIE, TPUATKUHOBBIN
N-OKCUCYKIIMHUMUIHBIN, TETPAa3UIHbIA U TETPAATKUHOBBIN PEAreHThl MOTYT HCIIOJIB30-
BaThCsSl KAK YHHBEPCAJIbHBIE PA3BETBISIONINE JTUHKEPBI JISI CO3JaHMs CaMOOPTaHU3YIO-
IMXCA HAHOCTPYKTYp M JUIA MHOXECTBEHHOIO BBEICHMS DPAa3IMYHBIX METOK B
OHMOMOJIEKYIIbI BEICOKOA(D(HEeKTHBHBIM OMOOPTOrOHAILHBIM METOJIOM KIIMK-XUMUHU.

2. Pa3zpaGoTaHHbIi yHHUBEpCAIbHBIA METOJ BBEACHUS TPEX MOIAU(PHUKAIN B
HYKJICMHOBBIE KHCJIOTHI C UCIIOJIb30BAaHUEM TETPAroMO(PYHKIIMOHAILHBIX TPOU3BOTHBIX B
YCIIOBUSX LMKIIONPUCOCAUHEHUS a3UIOB K ajJKWHAM MOKET 3HAUUTENIbHO YJIEIIEBUTH
MPOLIECC TIOJIy4E€HUs TPUBAICHTHBIX KOHBIOratoB cuHrernyeckux JIHK wm PHK c
pa3NUYHBIMUA METKaMH.

3. [loyueHHbIe JaHHBIE O BIMSIHUM CTPYKTYpHbI JITHKEpa Ha (hoToduznueckue
cBoiicTBa (piryopohopOB ¥ CUHTE3UPOBAHHBIE PEAr€HThl MOT'YT UCIIOJIBb30BATHCS NPU CHH-
Te3e (HITyOpECUEHTHBIX 30H/IOB JIJIsl TIOBBIIIEHHS YyBCTBUTEIBHOCTH PA3JIMYHBIX MOJIEKY-
JSIPHO-OMOJIOTHYECKUX U METUIIMHCKUX aHAJTUTUYECKUX METO/IOB.

4. Meronosnorust AByXCTauiHON MOAU(PHUKALNN OETTKOB MOKET CTaTh 3 (dek-
TUBHBIM METOJIOM IIOJIyYEHUs] KOHBIOTaTOB C MHWHHMAJBHBIM KOJIMYECTBOM CalTOB
CBA3bIBAHMA U C MHMHHMMAIBHBIM DPACXOAOM peareHToB. McCnonb3oBaHHE pearcHTOB-
pas3BeTBUTENE MO3BONIsIET Tomyvark [19I'-mMonmdukaTopbl TpeOyemMoil MOJEKYISIpHOU
MacChl U3 KOMMEPYECKH JOCTYIHBIX MOHOMETOKCUIIOIMATWICHIVIMKOJIEH, YTO 3HAYM-
TEJTbHO CHU3UT CTOMMOCTD ITPOU3BOCTBA NETHIMPOBAHHBIX OEIIKOB.

5. Pa3pabotaHHble peareHTbl ¢ Tpemsi ocTaTkamy N-aleTuirajJakTo3aMuHa
IIPOLIUIM  OIBITHO-TIPOMBIIUICHHOE  MUCHBITAHWE B  YCJIOBUSX  aBTOMATUYECKOIO
TBEpA0(a3HOrO0 CHHTE3a OJMIOHYKJICOTHIOB JUIS CO3/IaHUSI HOBBIX CPEACTB T€HHOU
TEpaIu.

Crnucok my0JnKanuii concKarTesisi y4eHOH CTeneHu
Cmambu 8 dcypHanax:

1. Two-dye and one- or two-quencher DNA probes for real-time PCR assay: synthesis
and comparison with a TagMan™ probe / D.Y. Ryazantsev, D.A. Tsybulsky, [.A.
Prokhorenko, M.V. Kvach, Y.V. Martynenko*, P.M. Philipchenko, V.V. Shmanai,
V.A. Korshun, S.K. Zavriev // Analytical and bioanalytical chemistry. —2012. — V.
404, Ne. 1. — P. 59-68.

2. Design of molecular beacons: 3’ couple quenchers improve fluorogenic properties of
a probe in real-time PCR assay / D.Y. Ryazantsev, M.V. Kvach, D.A. Tsybulsky,
[LA. Prokhorenko, I.A. Stepanova, Y.V. Martynenko*, S.V. Gontarev, V.V.
Shmanai, S.K. Zavriev, V.A. Korshun // Analyst. —2014.—V.—139.—-P. 2867-2872.

3. Molecular beacons with JOE dye: Influence of linker and 3’ couple quencher / D.A.
Tsybulsky, M.V. Kvach, D.Y. Ryazantsev, [.O. Aparin, A.A. Stakheev, LA.
Prokhorenko, Y.V. Martynenko*, S.V. Gontarev, A.A. Formanovsky, T.S. Zatsepin,
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V.V. Shmanai, V.A. Korshun, S.K. Zavriev // Molecular and Cellular Probes. —2016.
—V.30. —P. 285-290.

4. Jlyonep kpacuremm s yewierus diayopectienrmy JIHK-30H10B B MosieKyisipHOMA
muarHoctuke / FO.B. Mapteinenko-Makaes, B.A. bpeuies, B.B. Yaonoa // Becrii
HAH benapyci. Cep. xim. — 2017. — Ne3. — C.72-78.

5. Automated Solid-Phase Click Synthesis of Oligonucleotide Conjugates: From Small
Molecules to Diverse N-Acetylgalactosamine Clusters / V.M. Farzan, E.A.
Ulashchik, Y.V. Martynenko-Makaev, M.V. Kvach, 1.O. Aparin, V.A. Brylev, T.A.
Prikazchikova, S.Y. Maklakova, A.G. Majouga, A.V. Ustinov, G.A. Shipulin, V.V.
Shmanai, V.A. Korshun, T.S. Zatsepin // Bioconjugate Chemistry. —2017. - V.28. —
P. 2599-2607.

6. CuHTe3 peareHTOB-pa3BETBUTENICH HA OCHOBE MEHTa’pPUTPUTA JIT MOAU(DUKAIIN
0€JIKOB Y HYKJICMHOBBIX KHCJIOT 10 peakiyu [3+2] AUIMOISpHOTO HUKIONPUCOEIU-
Henws / FO.B. Mapteinenko-Makaes, B.B. Y onosa, O.J1. Illapko, B.B. I1Imanati //
Kypnaan O6meit Xumun —2018. — T. 3. — C.425-434.

7. Novel Cluster and Monomer-Based GalNAc Structures Induce Effective Uptake of
siRNAs in Vitro and in Vivo / V.K. Sharma, M.F. Osborn, M.R. Hassler, D.
Echeverria, S. Ly, E.A. Ulashchik, Y.V. Martynenko-Makaev, V.V. Shmanai, T.S.
Zatsepin, A. Khvorova, J.K. Watts // Bioconjugate Chemistry. —2018. — V.29 (7). —
P.2478-2488.

8. Konrtpompyemoe MIETWJIMPOBAHUE OenKoB Q3UIHBIMH  pEarcHTaMu-
Pa3BETBUTEILIMHU ¢ TTOMOIbI0 KMK-xumuu / FO.B. MapTteiHenko-Makaes, A.C.
Kpyrmuk, O.J1. Illapko, B.B. lImanaii // Bectii HAH benapyci. Cep. xim. — 2018. —
Ne2. — C.197-203.

Te3ucwvl 00K1a008:

9. Pearentnl-pasBerButeni i Moaupukanuu - omuronykineorunos  / HO.B.
Maptsinenko®, M.B. Ksau, B.B. IlImanait // XXVI mexnyHapogHas HaydHO-
TexHu4eckast koHdepeHius: Peaktus-2012: matepuaibl MEXTyHAPOIHOM HAYYHO-
TeXHUUYeCKoM KoH(pepeHmn. Munck, 2012 r. — C. 74.

10.Tlomyuenre MOAMMUIMPOBAHHBIX KpacuTenel U Tymmrened (ayopecleHMd Ha
OCHOBE Pa3BETBIICHHBIX JIMHKEPOB sl JHK-30H10B / FO.B. Mapteienko™, N.JL.
JIpicenko, JI.A. IpiOymeckuii, M.B. Kpau, B.B. Illmanaii // buonorunuecku
aKTUBHBIC BEILECTBA W MaTepuasbl: (PyHIAMEHTAIbHBIC U MPUKIIATHBIC BOIIPOCHI
NOJTY4YEHUS] M MPUMEHEHUs: MaTepualibl MEXIYHAPOAHON MEXIUCHUILTMHAPHOM
Hay4yHOU KoH(pepenumu. Hoerii Ceet, Ykpauna, 27.05-1.06 2013 r. — C.401.

11.Pearentoi-pa3zBerBurend s Moaudukaruu  omuronykineorunos  / HO.B.
Mapteinenko®, B.B. Illmanait / V wmexmyHapogHas koHpepeHius «Xumus,
CTpyKTypa W (yHKIMS OHOMOJIEKYID»: MaTepualibl MEXKIYHApOIHOW Hay4yHO-
npakTuueckor koHpepenmn. Munck, 2014 r. — C. 120.
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12.Double quenched molecular beacons in real-time PCR assay / Y.V. Martynenko®,
D.A. Tsybulsky, M.V. Kvach, V.V. Shmanai // 3-rd International Conference of
Organic Chemistry (ICOC-2014) «Organic Synthesis — driving force of life
development»: abstract book notebook. Thilisi, Geogia, 25.09-28.09 2014 — P. 187-
188.

13. Branching Reagents for Smart PEGylation of Proteins / Y. Martynenko*, O. Sharko,
O. Avrutina, V. Shmanai // XII German Peptide Symposium: abstract book
notebook. Darmstadt, Germany, 18.03-21.03 2015. — P. 42.

14.Branching reagents for multiple alkyne incorporation / Y.V. Martynenko*, A.P.
Kadutskii, V.V. Udodava, V.V. Shmanai // Dombay organic conference cluster
DOCC-2016: abstract book notebook. Russia, Dombay, 29.05-04.06 2016. — P. 186.

15.Synthesis of oligonucleotide conjugates by solid phase CuAAC: application to
GalNAc dendrimers and dye labelling / E. Ulaschik, V. Farzan, Y. Martynenko*, 1.
Aparin, V. Brylev, A. Ustinov, G. Shipulin, A. Majouga, V. Kotelianski, V. Shmanai,
V. Korshun, T. Zatsepin. // XXII International roundtable on Nucleosides, Nucletides
and Nucleic Acids: abstract book notebook. France, Paris, 18.07-22.07 2016. — P.
340-341.

16. JlyGnep kpacurenu i ycuieHus: (PIryopeclieHIH THK-30HA0B 11 MOJIEKY ISIPHOM
muarHoctukd / HO.B. Mapteinenko®, B.A. bpeiieB, B.B. Ymomosa // XIII
MesxnyHapoiHasi Hay4Hasi KOH(PEPEHIU MOJIOJIBIX YUEHBIX «MOJIOIeKb B HAYKE —
2016»: marepuanbl MEXIYHAPOAHON HayuyHOU KoH(pepeHmH. MuHck, 22.11-25.11
2016. - C. 357.

17. Site-directed N-terminus two-step PEGylation of proteins / Y. Martynenko-Makaev,
M. Rebkavets, E. Ulashchik, A. Kruhlik, V. Shmanai // IV International scientific
conference of young researchers «Biotechnology: Science and Practice»: abstract
book notebook. Armenia, Erevan, 28.09-30.09 2017. —P. 111.

18.Novel molecular toolbox for DNA modification / M.Y. Tatulchenkov, V.V.
Normantovich, A.N. Fedorkevich, Y.V. Martynenko-Makaev, O.L. Sharko, N.V.
Pilchenko, V.V. Smamai // 19th Tetrahedron Symposium: abstract book. Riva del
Garda, Italy, 26.06-29.06 2018. — P. 2.02.

*1O.B. Mapteinenko B 2017 romy cmennn hamuiiio Ha MapTeiHeHKO-MakaeB
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PE3IOME
MapreiHeHKO-MakaeB
Opwuit Bnagumuposuy

Cunre3 moinyHKIHOHAJIBHBIX JIMHKEPOB ¢ PA3BEeTBJIEHHOH CTPYKTYPOH J1JIs1
MOAU(PUUIHUPOBAHKS 0EJIKOB U HYKJICHMHOBBIX KHCJIOT

KiroueBble cj10Ba: peareHThI-Pa3BETBUTEIH, «KIMK»-peaKius, (pryopeciieHIms,
[11IP-PB, nerunmpoBanue, aapecHas aoctaBka MuPHK, nenapumepsl.

Leab padoOThI: CUHTE3 pEareHTOB-PA3BETBUTENEH U NX IPUMEHEHHE JJI TOUEYHOTO
BBE/ICHUSI MHO)XCCTBCHHBIX MOJU(HKAINN B HYKJICUHOBBIC KHCIOTBI W OCTKH IS
yIy4nieHus: uxX (HOToU3NIECKUX, OMOXUMHUYECKIX W (HapMaKOJIOTUYECKUX CBOWMCTB B
OMOAHAUTUYECKMX M MEAUIMHCKUX MPWIOKEHUSIX C COXpaHEHHEM OHOJOrMYecKoi
AKTUBHOCTH OHOIIOJIMMEPOB.

O0beKThI UCCJICI0BAHUS: (yHKLIMOHAIbHBIE IIPOU3BOJIHBIC
TeTpaKUC(TUAPOKCUITPONIIT)IEHTAIPUTPUTA, TPUC(THIPOKCUMETHII)aMUHOMETaHa U 3,5-
TMAaMHUHOOEH30MHOI KHUCIIOTHI.

IIpeamer wuccieg0BaHWs: CHHTE3 pPEareHTOB-pA3BETBUTENEH, MOIM(UKAIIUSI
0€JIKOB M HyKJIEMHOBBIX KHCJIOT.

MeToamb! Hcc/Ie0BAHUS: COBPEMEHHBIE METO/IbI IPENAPATUBHOIO OPraHUYECKOTO
cuHre3a, Quyopumerpus, AMP-, sreKTpoHHAs CHEKTPOCKOMHMS, MacC-CIEKTPOMETPHS
BBICOKOT0 pazperieHusi, BOJKX, xpomaro-Macc-crieKTpoMeETpHsI.

IMosryyenHble pe3yJbTaTbl WU WX HOBHM3HA: pa3pabOTaHbl METOJbl CHUHTE3a
peareHToB-pa3BeTBUTENCH (a3U0B, AalKUHOB, (HocHOPaMHUIUTOB, AKTHBUPOBAHHBIX
3bupoB, MOIUPUIMPYIOMIUX TBEPAO(DA3HBIX HOCHUTENEH), COAEpKallMX IBE WU TpHU
AITKHUHOBBIC TpYMIIbI, JIBE MOJIEKYJIbI ¢ayopecuenHa, TpU ocTarka
METOKCHUITOJIMATUIIEHTJIMKOJISL, TpY OocTaTka N-alleTUralakTo3aMuHa.

[loka3aHa BO3MOXKHOCTh TIOBBIIICHUSI YYBCTBUTEILHOCTH  (DITyOpECIIEHTHBIX
MOJIEKYJISIPHO-OMOJIOTMYECKUX ~ MCCIIEIOBAHUM  MYTEM  YCWJIEHUS] HMHTEHCUBHOCTH
(hyopecrieHIMy wiv cHkeHus: GoHoBOM (iryopectieHimu. PazpaboTan MeTo/1 BBEACHUS
MOIU(pUKAIMKA B OCJKA C MOMOILIBIO JABYXCTaIMIHOIO OMOOPTOrOHAJIBHOIO MOIXO/A.
[lokazaHa BO3MOXHOCTh  TOJyYEHHS  OJUTOHYKJICOTHIIOB C  MOAM(UKAIUSIMU
JICHJIPUTOTIO00HOM CTPYKTYPBbI TS MHO>KECTBEHHOT'O BBECHUS N-
arnlerwiranakrozamuia (GalNAc), obOecrieunBaromiero WX aApPECHYI0 JIOCTaBKY B
TeMaToIUTHI.

O0nacT, NpUMEHEHWsl:  OpraHuueckass W OHMOOpraHWYecKass  XUMUS,
OMOKOHBIOTAITHS OETTKOB M HYKJIEMHOBBIX KHCIIOT, MOJICKYJISIpHAsT OMOJIOTHSI, METUITIHA.
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SUMMARY
Martynenko-Makaev
Yury Vladimirovich

Synthesis of branched polyfunctional linkers for protein and nucleic acid
modification

Keywords: branching reagents, CuAAC, fluorescence, PCR-RT, pegylation, siRNA
site-direct delivery, dendrimers.

Objective of research: synthesis of branching reagents and its application for
multiple site-directed modification of nucleic acids and proteins to enhance photophysical,
biochemical and pharmacological properties for bioanalytical and medical applications
without affecting biological activity of biomolecules.

Object of research: derivatives of pentaerythritol,
tris(hydroxymethyl)aminomethane and 3,5-diaminobenzoic acid.

Subject of research: synthesis of branching reagents, bioconjugation with proteins
and nucleic acids

Research methods: modern techniques of preparative organic synthesis,
fluorometry, NMR-, electronic spectroscopy, high-resolution mass-spectrometry, HPLC,
LCMS.

Obtained results and their novelty: Methods of synthesis of branching-reagents
(azides, alkynes, phosphoramidites, activated esters, CPG derivatives) with two or three
alkyne groups, two fluorescein molecules, three mMPEG moieties, three N-
acetylgalactosamine have been developed. It was found that enhancement of sensibility for
molecular-biological methods can be reached by increasing the intensity of fluorescence or
decreasing background fluorescence. A method of two-step CuAAC protein modification
has been developed. It was shown that the multiple provision of N-acetylgalactosamine
allows forming dendritic structures that can be used for receptor-mediated endocytosis.

Fields of application: organic and bioorganic chemistry, protein and nucleic acid
bioconjugation, molecular biology, medicine.
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PI3I0OMD
MapreHeHka-Maxkaey
FOper1it Y namzimipasiu

CinT33 noJ1iQyHKIbISIHAJIBLHBIX JIMHKEPAY 3 pa3rajliHaBaHAl CTPYKTypail 1Jisi
MaJbl(PikaBaHHA OSUIKOY | HyKJICIHABBIX KiCJIOT

KimouaBbist CJIOBBI: plareHThI-pasrajliHaBaIbHIKI, «KJTIK»-PRAKITBIA,
dayapacipaub, [1JIP-PY, nerinipaBanne, anapacHas nactayka MiPHK, nenapeivepsr.

MbaTa mpanpl: CIHTI3 plareHTay-pasrajliHaBaIbHUKAY 1 1X MpBIMSHEHHE JIJIs
KpONKaBara YBS/I3eHHS MHOKHBIX MaJbI(DIiKaIblii y HYKJICIHABBIS KICIOTHI 1 OSUIKI IS
NASIMIBHAS 1X PoTadizbuHbIX, OIXIMIUHBIX 1 (hapMakajariyHbIX yiaacliBacisay y
OlsTaHATITBIYHBIX 1 MEABIIBIHCKIX MPBIKJIAIAHHAX 3 3aXaBaHHEM OlsyIariyHai akThIYyHACII
OismanimMepay.

A0'eKTbI JAacJIeJaBaAHHA: (YHKUBISIHATBHBIS BBITBOPHBIA
TeTpaKic(IIpOKCIIPaIiI)IeHTa’pPhITPbITa,  TpbIC(TIAPOKCIMEThUT)aMiHaMeTaHa 1 3,5-
IblaMIHAOE€H30iHAl KICIaThL.

IIpaamer aacienaBaHHsi: CIHTA3 pIareHTay-pasraliHaBaIbHUKAY, Mabl(hiKaIbis
OSUTKOY 1 HYKJICTHABBIX KICJIOT.

Mertaasl jaaciieJaBaHHsl: CydYacHBII METajpl TpenapaTblyHara apraHiqHara
ciHTA3y, SMP-, osreKkTpoHHass CHEKTpacKailisi, Mac-CIIEKTpaMeTpblsi  BbICOKara
pacniazHaBanHs, BOBX, xpamara-mac-crieKTpaMeTphblsl.

ATpbIMaHbIfA BBIHIKI i iX HaBi3HA: pacrpaliaBaHbl METaJbl CIHTI3Y pIarceHTay-
pasrayiHaBalibHIKAY  (a3imay, ankiHay, dacdapaminsitay, axThIBaBaHbIX 3dipay,
MabI(DIKYIOUBIX IBEpAA]A3HBIX MATIPhISLIAY ), SIKIS 3MAIIYAOLb A3B€ a00 TPhI aJIKIHABBIS
IPYIbl, 13B€ MaJeKyibl (piyapacibiHA, TPbl aCTATKy METOKCINOMIATHICHIIIKOISA, TPbI
actaTky N-aIpThUIragakTo3aMiHa.

[lakazana  MarypIMacilb  TAaBBIIDHHA  aJA4yBajbHACIl  (DITyapICIPHTHBIX
MaJIeKYJISIpHA-O1SUTariuHbIX  JaciieaBaHHsIy [UIsIXaM — y3MallHEHHS  1HTHCIYHACII
(byapacipHIb  a00 3HDKOHHS (GoHaBail  (rmyapacipHIBI. PacnpariaBanbel  MeTa
VBsiA3eHHS Majblikarbplidi y OsUIki 3 Jamamoraid JBYXCTaJblifHara OisiapTaraHajibHara
naapixody. Ilaka3zana marysIMaciib aTpbIMaHHS OMIFAHYKJICATHIAAY 3 MaJbI(iKaIbisami
JCHIpBITAa00Hall CTPYKTYphl i1 MHOXHara VBsa3eHHS N-alpThUIrajlakTOo3aMiHa
(GalNAc), siki 3a0sicrieuBae ix afpacHyIo JaCTayKy ¥ renararbIThl.

BooOJiacup y:KbIBaHHSA: apraHivHasi 1 Oisiapraniutas XiMis, OlsIKaHbIOTaIbls OSIIKOY
1 HyKJICIHABBIX KICJIOT, MAJICKYJISIpHAs O1s710T1s, MEIBIIIbIHA.
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