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(57) W3o0pereHne oTHOCHUTCS K HyKJICOTHAaM, aHanoraM 5'-koHna (kama) MPHK, conepixarmumm aToM cepbl B IOJI0KESHUH

5' Hykieo3una 7-MeTwiaryaHo3uHa. OTNHCaHHBIE COCAMHEHHS PACIIO3HAIOTCS (CBS3BIBAIOTCS, HO HE MOABEPraroTCst
ruaponmusy) pepmentom DepS (decapping scavenger) ¥ TakKuM 00pa3oM MOTYT HAWTH TepareBTHYECKOe IPUMEHEHHE
B KauyecTBE MHTHOMTOPOB yka3aHHOro ¢epmenta. DcpS mpencraemser coboil xan-crermpudecknii pepMeHt c
nupodocarasHOd aKTUBHOCTBIO, KOTOPHIH, Kak OBUIO OIPENENICHO, SIBISIETCS TEPareBTHUECKOH MUIICHBIO IIPH
JIeYeHUH CITUHANBHOM MbledHoH arpodun (CMA). Hekotopble omicaHHBIE COSUHEHUS HIMEIOT JOTIOTHUTEIBHEIE
Mozxudukanuu B GocdarHoil HenH, KoTopsle MOAYIHPYIOT HX CPOACTBO K (hepmeHTy DepS. HacTosmmee m3obperenue
takxke otHocutcs kK MPHK, MmonndunupoBanssM ¢ 5'-koHma aHanoramu 5'-koH1ma (ksna) MPHK, conepskammmu 5'-
bocdoporronaTHblii (parMeHT, 00NANAIOIINM TTOBBILICHHOW CTAOMIBHOCTBIO M TPAHCISLMOHHOW aKTHBHOCTHIO B
YCIOBHSX KIETKH, K CIOCO0Y UX TOTy4YeHHs, UX IPUMEHEHHIO U COAepKaIeMy HX GapMareBTHIeCKOMY COCTaBY, I7ie
L' i L? He3aBrcHMO BBIGPAHEI 3 [Py, BKTROHaomeit O i S, Te o Menbiueii Mepe ogus 3 L' u L? He sBisercs O.
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O0JacTh TEXHUKH

N3o6petenne otHOCcHTCS K aHanoraMm S'-konna (kana) MPHK, conepxamum 5'-pocdopornonarusiii gppar-
MEHT, CII0CO0Y MX TOIY4EHHUs, TPOMEKYTOUHBIM COSIMHEHUSIM U MX IPUMEHEHHIO.

5'-®ochopoTronaTHbIe aHAJIOTH KA3Ta MPUMEHSIOT B KauecTBe HHrHOMTOpoB (hepmenta DcpS (decapping
enzyme scavenger), 9To JelaeT BO3MOXHBIM HX MPUMEHEHNE B Ka4eCTBE JICKAPCTBEHHBIX CPEICTB, B YACTHOCTH
JUTSI JISYeHMsI CTIMHAIBHOW MbledHor arpodum (CMA). Hacrosimee nzooperenue taxke otHocutcss k MPHK,
Moau(HUIIMPOBaHHOHK ¢ 5'-KOHIA coep»)ammuMu S'-pochopoTnonaTHelid GparMeHT aHaoraMy 5'-KoHIa (Kdo1a)
MPHK B cooTBeTCTBHH ¢ HACTOSAIIMM H300pETCHHEM, T'le YKa3aHHAss MOTU(HKANNS HAlpaBicHa Ha MOIyICHUE
tpaHckpunToB MPHK ¢ moBBIIIEHHOH CTaOMIBHOCTBIO M TPAHCISIMOHHOW aKTUBHOCTBIO B YCIIOBUSIX KIICTKH.
TpaHCKpPHUIITBI C TAKUMU CBOMCTBAMH NIPUMEHHMBI B HOBBIX BHJIaX 'eHHOM Tepanuu Ha ocHoBe MPHK.

YpoBeHb TEXHUKH

Xumudeckn mosydeHHsle aHanmorn S'-koHnma MPHK umMmeror pasnuuHoe mpuMeHeHHe, W MOIU(HKAINH,
OCYIIECTBIICHHBIE B TaKOH CTPYKTypE, MOTYT 3HAaUMTEIbHO U3MEHSITH OMOJIOTMYECKUE CBOWCTBA 3THUX COCIHMHE-
Hui (Ziemniak, Strenkowska et al., 2013). Cpean pa3nuyHBIX NPUMEHEHUH aHAJIOTOB K3Ia HanboJiee JacToe
BKITIOYAET WX WCIOJIb30BaHUE B KaUeCTBE HU3KOMOJEKYIISIPHBIX MHTHOUTOPOB KAM-3aBHCHUMBIX MPOIIECCOB B TE-
paneBTHYECKUX NeNsX (HampuMep, MHruoupoBanue gepMmenta DcpS - nedeHne CUHAIBHON MBIIIEYHON aTpo-
¢un). C apyroit CTOPOHBI, TOIXOASIIINAM 00pa3oM MOAU(DHUIIMPOBAHHbBIE TUHYKICOTHIHBIC aHAJIOTH K3TIa TIpUMe-
H0T 111 Moaudukanuu naGopmarronHoir MPHK myTeM COBMECTHOU TpaHCKPHIIIMHM in Vitro ¢ MENbI0 TOTy-
YeHHS TPAHCKPUITOB C YIYYNICHHOW CTaOMIBHOCTHIO M TPAHCIIIMOHHONW aKTHBHOCTBIO B YCIOBUSX KIIETKH.
TpaHCKPHIITHI C TAKUMH CBOWCTBAMH BCE Hallle HCCIECAYIOT B KOHTEKCTE HOBBIX BHIOB T'€HHOW TepalMy Ha OC-
HoBe MPHK. B nocnenHeM ciydae yCTOHYMBOCTE CTPYKTYPHI K3Ia K JEHCTBHIO IPYroro JEKIMHPYIOIIEro ¢ep-
MeHTa, Dcp2, aBiseTcs KIroYeBbIM (PaKTOPOM.

®depment DepS (decapping scavenger) mpenctaBiseT co0oi (pepMEHT, BOBICUCHHEIIN B MPOIIECC Jerpaja-
mun MPHK y sykapuor. CymectByer aBa ocHOBHbIX IyTu Aerpagamuu MPHK B sykapuoTuueckux KieTkax:
5'—>3" merpamamus u 3'—>5' nerpanamus (Rydzik, Lukaszewicz et al., 2009). O6a myTn merpananui HHAIAUPY-
10Tcs AeaneHunupoBanueM. [locie aerpamanuy B HampaBlieHUH 5'—3' mpoucxomut nexsnupoBanne MPHK B
pe3yIbTaTe pacIieIuIeHus CBSI3U MEXAY o- U B-pocdaTamu U nerpaganus 5'-3HIOHYKIea3oi. 3'—>5' nerpamarms
BKItouaeT nerpaganuio MPHK sk3ocomoit, HaunHatomyrocs ¢ 3'-koHua. Takas gerpananusi IpUBOAUT K BBICBO-
0OXKIEHUIO JMHYKJICOTHUIHBIX OCTATKOB K3Ia MJIM KOPOTKHX OJHMIOHYKJIEOTHIOB C KAIIOM Ha KOHIIE, KOTOPHIC
3areM paspymatotcs pepmenToM DepS. DepS npunamnexur k nupodocdaraszam cemerictsa HIT n runponmsyer
K3I MEXKIy Y- M PB-hocataMu ¢ BBHICBOGOKICHHEM 7-METHITYaHO3MH-5'-MoHO(ochara (m’GMP) u BTOpOro
MIPOYKTa, KOTOPBIA, COOTBETCTBEHHO, MIPEACTABIACT OO0 HyKIeo3ua-5'-mupocdaT Uiu KOPOTKHHA OJIUTOHYK-
neotun. bonee nmuaable MPHK ¢ x3moM Ha koHIIE He ABISIOTCS cyOcTpatamu DepS. Takke 7-MeTHITyaHO3HH-
5'-mudocdar (m'GDP), koTopsiii sBIseTcs mpoayktoM 5'—3' nerpanamuu MPHK, He sBisercs cyGerpaTtom
DcpS. AxtuBHocTh hepmenTa DepS cunraeTcs >KM3HEHHO BaXKHOU IS TOMEOCTa3a KIETKH, IOCKOJIbKY OoJiee He
HYKHBIE OCTAaTKH K31a, BeicBoOOKaaemble n3 MPHK npu 3'—5' nerpaganunu, MoryT HeOIaromnpusTHO BIMATH HA
JIpyTHe K3T-3aBUCUMBIE KIETOYHBIE Mporiecchl. DepS MoKamn30BaH Kak B IIUTOINIA3Me, TaK | B s/pe, TIe OH MO-
JKET y9acTBOBaTh B peryssiiuu crutaiicuara (Shen, Liu et al., 2008). Takum 06pa3oM, €CTh OCHOBAHHUS TIPEIIIO-
Jarath, 4To poiib DcpS B KiIeTKe HE OrpaHWYMBACTCSl XOPOIIO M3YYEHHBIMH (GyHKIusAMH B 3'—>5' nerpanaumu
MPHK (Bail and Kiledjian 2008).

B 2008 romy coobmanock, 9To HHTHOUpoBaHHe DcpS MOXKET OKa3bIBaTh TepaneBTHUIECKUH 3 (deKT mpu
CIIMHAIBHOH MbIeuHoi aTpodun. CMA sBIsSETCS pacpoCTpaHEHHBIM HEHpOaereHepaTUBHBIM 3a00JIeBaHEM,
BCTpEYANOIINMCS B cpenHeM y onHoro u3 6000 HoBopoxkaeHHBIX (Akagi and Campbell 1962). Ona o0ycnoBneHa
HU3KAMU ypoBHsME Oeika SMN (0eok BBKHBaEMOCTH MOTOHEHPOHOB), Koaupyemoro reaamMu SMN. J[Ba rena
SMN, a umenno, SMN1 u SMN2, npucyTcTByI0T y droaeil. OCHOBHOE pa3nuue MeXAy HUMH 3aKJI04YaeTcs B
M3MECHEHHH TOCIIEA0BATEILHOCTH B 9K30HE 7, BimstomeM Ha craiicunr npe-MPHK. B pesynbprare skcrpeccus
rera SMNI1 npuBoanT K 00pa3oBaHUIO CTAOMIBHOTO M (PYHKIHMOHAIBFHOTO OelKa, B TO BpeMs Kak OeJlok, oOpa-
3yeMblil TIpu dkcrpeccur SMN2, sBiseTcsi YKOpoueHHBIM. MyTaruu B o0enx komusx reHa SMNI1, Bkirodas
Jenennd, KoHBepcuio B SMN2-1of00HBIN TeH ¥ TOUYeYHBIE MYTAIlMH, IPUBOIAT K 3a0oneBanuio CMA. Jlronu,
MMEIONTNE TOJBKO OHY nedekTHyio kormruto SMNI1, sBistorcs Hocutensmu CMA, HO He TEMOHCTPUPYIOT HUKA-
KAX CHMIITOMOB 3a00JI€BaHUSI.

T'omonormuneii TeH SMN2 He MOXeT 00eCIeuuTh JAOCTATOYHOE KOJHMYECTBO (YHKIIMOHATHLHOTO Oerka
SMN, HO OBLIO OTMEYEHO, UTO OOJIbIIIee KOJIMIECTBO KoM TeHa SMN2 conmpoBokaaeTcs: 0ojiee MATKUM Teue-
HHeM 3aboneBaHus. TakuMm 00pa3oM, CUMTAETCS, YTO COEAWHEHUs, KOTOPhIE YBEJIMYHBAIOT KOJHMYECTBO KOJH-
pyemoro renoM SMN2 Genka B KJIETKE, MOTYT SIBIISITHCS TepaneBTHUECKUMHU cpeactBamu npotus CMA. Beiio
00Hapy>XEHO, YTO HEKOTOPHIE 5-3aMeIlIeHHbIE XMHA30JIMHBI MOTYT MOBBIIIATE dKcTpeccio rena SMN2 no nByx
pa3 (Akagi and Campbell, 1962). IIbiTasick pacKpbITh MOJICKYJISIPHBIH MEXaHU3M, JIEKALIUH B OCHOBE ITOH aKTH-
BallMH, B APYTOM HCCIICAOBAHUH C MCIOJIb30BaHUEM BBEJCHUS PaAHOAKTUBHON METKH aBTOPHI YCTAaHOBHIIH, YTO
DcpS mpencrasnsier coboii 0€I0K, CBA3BIBAIOILINICS C 5-3aMCIICHHBIM XHHA30JIMHOM.

OTH 3KCIIEPUMEHTHI TTO3BOJIMIN YCTAHOBUTH, YTO DcpS ABNsSeTCS TepaneBTHYECKONH MHIICHBIO MIPH JIede-
aun CMA.
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JlanbHele uccaea0BaHus OKa3alld, 9To pasnuyHble C5-3aMeIleHHbIe XUHA30JIMHbI SBISIOTCS 3 dek-
TUBHBIMU MHTHOHMTOpamu (epmenta DcpS (yke B HAHOMOJSIPHBIX KOHIEHTPALUIX) U YTO 3((PEKTUBHOCTH MH-
THOWTOpPa KOPPETUPYET ¢ YPOBHEM aKTHBAIIMH MpomoTopa reHa SMN2. 3areM TepameBTUYECKUH MOTEHITHAIT
JTUX COeNWHEHUHN ObLT POJAEMOHCTPHPOBAH in Vivo Ha MOJENH C HCIoyb3oBanueM Mbimei (Butchbach, Singh
et al., 2010). HenaBHO coo6mianoch, 9To oauH u3 HHTHONTOpOoB DepS, coennnenne RG3039, ymydmmaer Mmotop-
Hyto ¢pynkmuro y mermeit ¢ CMA (Van Meerbeke, Gibbs et al.).

HecmoTps Ha mpomomkaroniecs TOKINHIYECKHE U KIIMHNYECKHE FCCIeI0BaHMUS, 10 CHX TIOP OTCYTCTBYET
apdexTuBHOE Neuenne CMA, crienoBaTeiabHO, CYIMIECTBYET HEYMOBICTBOPSHHAS MOTPEOHOCTh B HOBBIX COCIIH-
HEHUSIX C TEPareBTHIECKUM ITOTECHIINAIOM.

JIMHYKJICOTHIHbIE aHaJlOTM KdMa ¢ Moau(uKamusMu B TpudochaTHOM MOCTHKE W pubose 7-
METWITYaHO3MHA MOTYT ObITh IPUMEHEHHI ISl CHHTE3a KanupoBaHHbIX Moiniekys PHK in vitro. YkazanHslii cro-
€00 IpUroJieH Il MPUMEHEHUs], IIOCKOJIBKY OH IO3BOJISIET noiydars Mosiekyinsl PHK ¢ ymy4mennsiMu 6noso-
THYECKUMH CBOWMCTBAMH, B YACTHOCTH, TNOBBIIMICHHOI TPAaHCISIMOHHOW aKTHBHOCTBHIO M IIPOJIOHTMPOBAHHBIM
BpeMeHeM NoxyXu3Hu B kietke (Grudzien, Kalek et al., 2006). Ot 1Ba cBOWCTBa 00YCIOBINBAIOT ITOJydSHHUE
3HAYMTENBHO OOJBIIETO KOJMYECTBA OeJIKa MPH MCTIOIh30BaHUH TOTo ke KomuiectBa MPHK. DT1o Moxer HaiiTh
IIMPOKOE MPIMEHEHNE KaK B MCCIEI0BAHUAX, TAK U TSI KOMMEPYECKOTO TOIYUEHHS IENTHIOB U OEITKOB, BKITIO-
qas TepareBTUIEeCKOe MPUMEHEHNE, HapuMep, B UMMyHOTeparuu paka (Sahin, Kariko et al., 2014).

Hawnbonee pacpocTpaHeHHBIM CIIOCOOOM, UCIIONB3YEMBIM I TIodydeHus kanupoBanHoid MPHK in vitro,
spisiercst cuate3 MPHK na marpune JIHK ¢ ucnonszoBannem PHK-mmonmmepasbr 6aktepuii uinu 6akTeprodaron
B TPUCYTCTBHH BCEX YeThIpeX pPHUOOHYKICO3HATPU(OCHATOB M KIMUPYIOMETO IHUHYKICOTHIA, TaKOTO Kak
(m’GpppG). Tonumepasa HHUIMUPYET TPAHCKPHIIIMIO ITyTeM HyKineoumpHoit ataku 3'-OH ¢parmenta Guo B
m’GpppG B oTHOmEHNHK anbha-pocdaTa ceayOmero TpaHCKPUOHPYEMOro Hykneosuarpupocdata, 4To mpu-
BOJUT K 00pa3oBaHUIO m7GpppGpN B KauecTBe mepBuyHOro npoxaykra (Contreras and Fiers 1981, Konarska,
Padgett et al., 1984).

KonmuectBo Oenka, moiydaemoro c¢ momomiblo cuHTernueckoir MPHK, BBeneHHOWH B KynbTypy KIIETOK
MJICKOTIMTAIONINX, oTpaHnueHo nerpanamueit MPHK B ycnosusx knetku. Jlerpamamus MPHK in vivo B o0CHOBHOM
WHUIIMUpYETCs yaaleHueM kama ¢ 5'-konma MPHK cmenmduueckoit mupodocdarazoit Depl/Dep2, kotopas
pacHierisieT CBsA3b MeXIy anbda- u 6eta-pocharamu (Mildvan, Xia et al., 2005). ®epment Dcp2, KoTOpsIid 00-
pa3yeT KOMIUIEKC C PeryiIsaTopHbIM O6eiakoM Dcepl, oTBeTCTBEHEH 3a OTIIEIUIEHHE KIM-CTPYKTYPHI OT MOJTHOPas3-
MEpHBIX TPAHCKPUIITOB MJIW HMX (PparMeHTOB, cojiepkammx 1o MeHbimed mepe 20 nHykieotunos (Lykke-
Andersen 2002). Kommuteke Dcpl/Dcp2 urpaeT KIr04eBYIO poJib B PETYISIUN dKCIpeccur reHoB. [lomydenne
tpaHckpuntoB MPHK, coxepxamux ko1, ycTOHYMBBIA K aKTHBHOCTH 3TOTO ()epPMEHTA, IIPUBOJIUT K YBEIHICHUIO
JKcmpeccun Oenka, kogupyeMoro takoii mogudunupoBannoit MPHK (Ziemniak, Strenkowska et al., 2013). B
cilydyae, Korja MoAu(HKalus HE BIUSET OJHOBPEMEHHO Ha B3amMOAEHCTBHE C (DAKTOPOM, WHHIIMHUPYIOIIUM
TPAHCIISALHUIO, 3TO MPUBOIUT K MOBBIICHUIO TpaHCsnuonHoi aktuBHocTH MPHK. MPHK, o0Onanarommue Takumu
CBOMCTBaMH, MOJIXOIAT ISl TEPANIEBTUUECKOTO MPUMEHEHNs, BKIIFoUasi nMMyHoTepanuo paka (Kuhn, Diken et
al., 2010), mepenporpaMmMupoBaHue CTBOJIOBBIX KieTok (Warren, Manos et al., 2010) win BOCHIOTHEHUE OCNKOB,
oOpa3syrommuxcs B KJIeTKaX B JeeKTHOH (opMe Wi B HETOCTATOYHBIX KoJmdecTBax. Moaudukarmu B Tpudoc-
(haTHOM MOCTHKE K3M-CTPYKTYPHI W3BECTHBI W3 JIUTEPATYpPhl, U OHH IIOBBIIIAIOT YCTOWYMBOCTH K (DEPMEHTY
Dcp2. K HEM OTHOCATCS, Cpeayl MPOYero, aHaJOTH, T/Ie aTOMBI KUCIIOpoJa B alb(a-0eTa-monokKeHHH MOCTHKA
3aMeIICHbl METHJICHOBOM TPYINON, aHAJOTH, TI€ HEMOCTHUKOBBIH KHCIOpOX B OETa-NOJIOKEHWH 3aMEHEH Ha
aToM cepbl wiu O6opaHodocdarHyro Tpymmy. B ciydae MeTHIEHOBOTO aHajora MOBBIMICHHAS YCTOHYMBOCTH
MPHK He mpuBomwia x moBblmeHHIO 3(Q(eKTHBHOCTH cUHTe3a Oelika B KJIETKAaxX, YTO, BEPOSTHO, CBA3AHO C
yMeHbIIeHneM cpojicTBa Kk Oenky elF4E (Grudzien, Kalek et al., 2006). B cnmy4ae HeMOCTHKOBBIX MOTU(DUKATIIHIHA
B 0eTa-N0JI0KEHUH TIOBBIIIEHHAs! YCTOHYMBOCTE K Dcp2 n noBeiieHHoe cpoacTtso Kk elF4E npuBonumm x yBenu-
YEHUIO TPAHCIIIIMOHHOW aKTHBHOCTH Takoil Momuduuuposannoii MPHK B kierkax (Grudzien-Nogalska,
Jemielity et al., 2007) (Kowalska, Wypijewska del Nogal et al., 2014). OOGmuM CBOWCTBOM BCEX aHATOTOB K3IIa,
KoTOphbIe Tocie BcrpauBanus B MPHK nemoncTprpoBany cHIKEHHYIO TIOABEPKEHHOCTD JIETPaJalii, BbI3bIBac-
Moit Dcp2, siBnsimach mokanm3anus Moau(UKauy BOIU3M caiiTa pacIierieHus K3ma GepMEHTOM, TO €CTh allb-
(ha-6era-nosoxeHre B TpruhochaTHOM MOCTHKE.

Onucanue n3o0peTeHus

[IpuauMas Bo BHIMaHHE ONHMCAHHOE COCTOSIHWE YPOBHS TEXHHKH, 3aJadei HACTOSINETO M300peTeHHUs SB-
JSeTCS TPEOAONICHHE YKa3aHHBIX HEAOCTATKOB M OOeclieYeHHe HOBOTO Kiacca HYKJICOTHIHBIX aHAJOroB 5'-
konria MPHK, Brustionnx Ha akTUBHOCTH DcpS, WX nmpuMeHeHus, B TOM duciie s Jedenns CMA, a Takxke cro-
cO0OB MX CHHTE3a.

Jpyro#i 3amadell Hacrosimero m3oOpereHms siBisiercsi obecrieuenne MPHK, momudunupoannoii ¢ 5'-
KOHIa aHajoramu S5'-xoHna (xama) MPHK, comepxammmu 5'-pocdopornonaTHelii pparMeHT, ¢ MOBHILICHHEM
TakuM oOpazom crabmmsHocTn MPHK m sddexruBHOCTH OMOcuHTe3a Oenka, komupyemoro Takoit MPHK, B
kieTkax. [lpyroi 3amadei HacTosero n3oopereHus sisieTcs odbecnedenne MPHK, MoandunnposanHoii ¢ 5'-
KOHIla aHajoramu 5'-xoHna (xama) MPHK, conepxammmu 5'-pocdopornonaTHelii pparMeHT, TpaHCKPHUIITHI KO-
TOpOM TIpeIHa3HAYCHBI TSI IPIMEHEHHS B Ka4eCTBE JIEKApCTBEHHOTO CPEICTBA, B TOM YHCJIE UL IPUMCHEHHUS B
HOBBIX BH/IaX FeHHOU Tepanuu Ha ocHoBe MPHK.
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Hacrosimee n300peTeHne OTHOCUTCSI K HOBOMY KJIaccy HyKJIGOTHIHBIX aHajoros 5'-konua MPHK. Vka3an-
Hble HOBBIE aHAJIOTH COJEP)KaT aTOM Cepbl B MOJIOKEHWU 5' HYKJIIEO3HUJa, TO €CTh M0 MEHbLIEH Mepe OIWH M3
aTOMOB KHCJIOPOJIa B MOJIOKEHUHU 5' 3aMEHEH Ha aToM cepbl. HeoxumaanHo aBTopamu u300peTeHus Oblio oOHa-
PYXEHO, YTO HOBBIC aHAJIOTHU, COJACpKAIINe MOAU(UKAIIMIO C aTOMOM CEPHl B IMOJIOKEHUH 5' CO CTOPOHHI 7-
METHITYaHO3WHA, YCTOWYMBHI K THIPOIUTHICCKOW aKTUBHOCTH (pepmenta DcpS u sBIsAIOTCS HMHTHOMTOpaMu
(dhepmenta DcpS, oka3biBas TAKMM 00pa30M BIUSHUE HA dKCTIpeccHio 6emkoB SMN, 4T0 MMEET TeparneBTHIECKOe
3Hauenue i nedenns CMA. Takue coequHeHus, YCTOWYUBBIE K aKTUBHOCTH DcpS W/HMiu BIMSIONINE HA aK-
TUBHOCTE DcpS, Taxke OyIyT MpUMEHATHCS s peryisiunu nerpaganud MPHK, a taxxke mmst Monyssinuu u pe-
TYJISIUH cIutaiichHra. beito oOHapy)XeHO, 4TO CIEAYIOIINE aHAIOTH SIBJISIIOTCS OCOOEHHO NPEANOYTUTEIbHBIMU
C TOUKH 3PCHHsS HHrHOMpyomux cBoicts: m GSpppG (Ne 24), m'GSpppSG (Ne 32), m'GSppypG D1 (Ne 30),
m’'GSppypG D2 (Ne 31), m’GSpppSG D1 (Ne 33), m’GSpp,pSG D2 (Ne 34), u Hanbosee MpeAnoYTHTETEHBIM
sesercs m'GSpppSG D2 (Ne 34). B paBHoii crenenn >hdeKTHBHBIME ABIUIHCH anamorn m' GSpp (Ne 12),
m’'GSppG (Ne 23), m’GSppCH,pG (Ne 25), m* °GSpppG (Ne 26), m’GpCHoppSG (Ne 37).

Hacrosimee n3obperenne takxke orHocurest K MPHK, MomuduimpoBanHoii ¢ 5'-koHIIa aHazoramu 5'-KOHIa
(xoma) MPHK, comepskamumu 5'-pochopoTHOIaTHBIN (parMeHT, ¢ OBBIIIEHHEM TaKUM 00pa3oM CTaOWUIHLHOCTH
MPHK wu a¢dextuBHOCTH OHMocuHTe3a Oenka, komupyemoro Takoid MPHK, B xnetkax. HacTosmee n3obperenue
takke otHocuTcs kK MPHK, monudunmposannoii ¢ 5'-konma ananoramu 5'-konna (k3ma) MPHK, coneprkammmvu
5'-bochopoTronaTuelii hparMent, rae ykazanHas moaudunuposanHas MPHK npennasHavena J1sl pUMEHEHUS
B Ka4eCTBE JICKAPCTBCHHOTO CPE/ICTBA, B TOM UYHWCIIE JUIS IPUMEHEHHS B HOBBIX BHIaX TEHHOM Tepamuu Ha OCHO-
Be MPHK.

Heoxunpanuo aBTopamu M300peTeHus ObIJI0 0OHApYXEHO, YTO HOBBIC aHAIOTH B COOTBETCTBHU C HACTOS-
UM HM300peTeHHEM, CcojepiKaliue MOAW(PHUKALUK C aTOMOM Cepbl B TOJNOXKEHHHM 5' €O CTOpOHBI 7-
METHJITYaHO3UHa, mmociic BecTpauBanus B MPHK MeTOIOM TpaHCKPHIIIUH in Vitro CTAHOBATCS YCTOWYHBBEIMH K
THIPOJIMTHYECKOI akTHBHOCTH (pepmenta Dcpl/2 u Takum oOpasom BiusitoT Ha ctabuibHocTs MPHK 1 adhex-
TUBHOCTh OMOCHHTE3a Oeika, kKomupyemoro takoit MPHK, B kierkax, BkiIrodas quHHIO Kietok Hela. Oto mep-
BBIH CITy9aif, Kora MOIU(HUKAI, PACIIONIOKEHHAs! B OTJAJICHUH OT caiiTa paciieruieHus TprugochaTHOro Moc-
THKa B K3IIe ToJ aelictBueM Dcpl/2, nemaeT K3M-CTPYKTYPY YCTOMUMBOHM K MpOIecCy €€ yAaJeHHs, MPUBOISI K
yBeIMUEHUI0 BpeMeHH monyxu3nn MPHK. DTOT HeoxuJaHHBIA pe3ysbTaT MMEET BAXKHOE TepareBTUYECKOE
3HAa4YCHHE B TCHHOW TEpaIrny, BKIIOYAIOMIEH AKCIPECCHIO JKEIaeMoro Oeika Ha OCHOBE BBOIMMOI CHHTCTHYE-
ckoit MPHK, kak u B ciydae crienuuyeckoil akTUBAIIM UMMYHHOW CHCTEMBI TP UMMYHOTEpanuu paka. Ta-
KM 00pa3oM MoauduipoBanHsie Tpanckpunthl MPHK, Hanpumep, komupytomniue 0elok, crienuuaHbIiA s
JAHHOTO THIIa paka, MOTYT OBITh NMPUMEHEHBI JUIs aKTUBAIIMA UMMYHHOW CHCTEMBI MPOTUB PAKOBBIX KIICTOK,
COJIEpIKaIX STOT KOHKPETHBIN aHTUIeH. Bputo 0OHapyXeHO, 4TO CIeIyIOIINEe aHAJIOTH SIBISIOTCS OCOOEHHO
TPEITNOYTHTEIBHBIME C TOUKH 3PEHHs TPAHCIAIMOHHBIX CBOMCTB Moxuduimposannoii MPHK: m'GSpppG (Ne
24), m"*°GSpppG (Ne 26), m’GSpppSG (Ne 32), m'GSppypG D1 (Ne 30), m’GSpppG D2 (Ne 31), m'GSpppSG
D1 (Ne 33), m'GSpppSG D2 (Ne 34), n HanGoee IpeOuTHTEILHEIMH siBisieTes m' ™~ CGSpppG (Ne 26).

Hacrosimee nm3o0perenne oTHOCHTCS K 5'-(h0c(OpOTHOIATHOMY aHAJIOTy K3Ia B COOTBETCTBHH ¢ (hopMy-
noi 1

R ¢

NZ Sy
Rs Ry ¢ ] By
o X X\ K N N7 NH,
Lz'ﬁ Yz‘ﬁ Y1-II'-I’—L1 o
B (¢] o} n ]

R Ry

®opmyna 1

rae L' u L? He3aBHCHMO BHIGPAHEI U3 IPYIIIbI, BKMoYaromeit O u S, rjie Mo MeHbluel Mepe ouH u3 L u
L, ne sBnsercs O;

n=0, 1 umm 2;

X, X;, X3 HE3aBUCUMO BBIOpAHBI M3 TPYIIEI, BKitovaromei O, S;

R' BBIOpaH U3 rpymmel, Bimovaromeit CH,Ph, Cy_jy anxw;

R? u R’ HesaBucumo BEIOpaHbI U3 Tpymnbl, BKaovatomier H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N,
CH;N;, C_jo ankui, Cy_ o ankenwn win C,_ o aJIKHHAT,

R* u R® HezaBucumo BBIOpaHbl U3 Tpynmsl, Bkitodatomeir H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N3,
CH;N;, C_10 ankui, Cy_ o ankenwn win C,_jo aIKHHAT,

Y1, Y, He3aBuCcHMO BRIOpaHbI U3 Tpymibl, BKiIrovaromer CH,, CHCI, CCl,, CF,, CHF, NH, O; u

B mpexacraBnsieT co0oii TpyIITy B COOTBETCTBUU ¢ popmynoii 3, 4, 5, 6 wim 7

NH, [¢] \ (0] NH, (e}
N X N +N hN NH
N NH NH
4 4 4
<N]|\)N\/) <NfN:\NH <NfN:\NH | N/&O | NAO
k2 % 2 2 +
dopmyna 3 topmyna 4 ¢opmyna 5 cdopmyna 6 cdopmyna 7
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No

CoeauHeHue

CrpykrypHas cdopmMyna

Xumuyeckoe
HauMeHOBaHne

21

m’GppSG

-0
Q
)

o
o

OH OH

P1-(7-MeTUnryaHosuH-

5'-un)-P2-(5'-pesokecu-

5'-TuoryanosuH-5'-un)-
Audpocehar

22

m’GpppSG

N

P1-(7-METUNryaHO3MH-
5-un)-P3-(5'-pesokcu-
5'-TnoryaHosnH-5-un)-

Tpudocchar

23

m’GSppG

P1-(7-meTun-5'-
BesoKkeu-5'-
TUOTYaHO3UH-5'-un)-P2-
ryaHo3uH-5'-
unaudpocar

24

m’GSpppG

P1-(7-meTun-5'-
Ae30KeH-5"-
TVOryaHo3nH-5'-un)-P3-
ryaHo3UH-5'-
untpucpocat

25

m’GSppCHzpG

o
H
o
b

P1-(7-meTun-5'-
BesoKkeu-5'-
TUOTYaHO3UH-5'-un)-P3-
ryaHo3uH-5"-un-2,3-
MeTunenTpugocdar

26

m’29GSpppG

O
2
o
2
D-O
&
2Nz

Q
?
o=p-9
?
o=t
o
T
o=T
»
[}
Il o
o
;

-Q

CH3.

7
z

>\;

P1-(2-O-meTun-7-
MeTun-5'-aesokeu-5"-
THoryaHo3nH-5'-un)-P3-
TyaHO3UH-5'-
untpucdocat

30

m’GSppspG
D1

0=7-9
IE
2=

e}
H
o
g

P1-(7-meTun-5'-
[ie30KeH:
TUOTYaHO3WH-5'-un)-P3-
TyaHO3UH-5'-
untuotpugocepar D1

31

m’GSppspG
D2

N

F
LD

P1-(7-metun-5"-

Re3oKeH-

THOTYaHO3WH-5"-un)-P3-
TyaHo3uH-5'-un-2-
THoTpudpocear D2

32

m’GSpppSG

g S iy
N
4
g
0N
[e]
oo
(o]
:1:7—0
7
2

73]
9
o=t
9
ot
9
o=to
'S
o
Il o
o
o e =z

F

o
o
Il o
O
e

s

Z

NH;

P1-(7-meTun-5"-
[ie30KeH-
TUOryaHO3UH-5"-un)-P3-
(5"-ne3okem-5'-
TUOTYaHO3UH-5"-un)-

Tpudpocar

33

m’GSppspSG D1

F
20

:
i
:'|U<0
9
-0
9
0=9-0
@
O
Il o
(o}
I Z/\\

SN

A

N7 NH,

P1-(7-metun-5"-
Be30Kcu-5'-
THOryaHO3UH-5"-un)-P3-
(5’-ne3okcun-5'-
TUOTYaHO3UH-5"-un)-2-
THoTpudpocdar D1

34

m’GSppspSG D2

Q
9
0=1-0

P1-(7-metun-5"-
[e3oKen-
THOrYaHO3UH-5"-un)-P3-
(5’-ne3okeun-5'-
TUOTYaHO3UH-5"-un)-2-
THoTpudpocear D2

35

m’GppspSG
D1

Q
il
-Q

.,.
o=t
o
o=h
é
oba
o
¢
P F
oL A3

P1-(7-meTunryaHosux-
5'-un)-P3-(5"-pesokeu-

5'-TnoryaHo3uH-5'-un)-
2-Tvotpuchocdpar D1

36

m’GppspSG
D2

F
PN
250

Y,
z

>

NH;

P1-(7-MeTMNryaHosux-
5'-un)-P3-(5"-pesokeu-

5'-TnoryaHosuH-5'-un)-
2-Tvotpudpocdpar D2

37

m’GpCHzppSG

P1-(7-mMetun-5"-

[e3oKen-

THOryaHO3WH-5"-un)-P3-
ryaHo3uH-5"-un-1,2-
MeTUneHTpudocear

38

m’2°GpppSG

P1-(2-O-metun-7-
METUNIyaHo3uH-5'-un)-
P3-(5'-pesokeu-5"-
TUOTYaHO3MH-5"-un)-

Tpuchocdar
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Xumuyeckoe
No | CoeaunHeHune CTpykTypHas cdopmyna HauMeHoBaHe
HG @
NE A )
OH OH % f\” P1-(7-MeTun-5"-
o o <N N’)\NH2 Ae30KeHu-5"-
23 m’GSppG o o—ﬁ—o—g—s—l o. THOrYaHO3UH-5'-un)-P2-
HoNL NG N, o 0 ryaHo3HH-5'-
l»i\rxirmJ[N’> OH OH unaudocar
o}
MG ¢
N SN P1-(7-meTun-5"-
OH OH <1
o 9 0 1% N/)\NHZ [E30KCH-5'-
24 m’GSpppG 07 Lo-p-0-P—0-b-s—_, TUOTYaHO3UH-5'-un)-P3-
HaN NN 6 o 0 aHO3MH-5'-
H\N(/ [ » OH OH MIRIT
N pucbocat
o]
HG  §
NS P1-(7- -5
OH OH ¢ 7 (7-merun
o o ¢ N N”kNH2 [NIe30KCH-5'-
25 m’GSppCHzpG o O—poerb—0-P-S o TUOryaHo3uH-5'-un)-P3-
HaN N 6 o © kj TyaHO3UH-5"-un-2,3-
r;u( J N/> On oH MeTunenTpuchocdar
o
[
N Ay )
OH OH ¢ L P1-(2'-O-meTnn-7-
o o o NN NH, MeTUn-5'-ae30KeH-5'-
26 m729GSpppG 07 Lo-p-0—p-0-F-s o TUOTYaHO3UH-5'-un)-P3-
HzN\(,N N o o © ryaHo3WH-5'-
gy N/> OH Osgyy, wntpudpocpat
o
MG O
NEA 3
OH OH (]‘\)\N P1-(7-MeTun-5"-
o 5§ ¢ N N/)\NH2 Ae3oken-5-
30 m’GSppspG DT o 0-P-0—P—0-F-§ o. THOryaHo3MH-5'-urn)-P3-
HaN NN o 0 TYaHO3UH-5'-un-2-
H\N(\';N) OH OH Tpucpocepar D1
o]
HiG
OH OH </N P1-(7-metun-5'-
¢ s o N AE30KCH-5"-
31 m’GSppspG D2 K 0-R-0-b-0-P-s—) o THOTyaHo3MH-5'-nn)-P3-
HoN NN, o o o ryaHo3WH-5'-un-2-
H\N( J N/> OH OH THeTpudocehar D2
o
HiG o
N~ P1-(7-meun-5"-
OH OH ¢ \
o o o <N |N,)\NH Aesokeu-5'-
o )
32 m’GSpppSG 0" Lgfo-p-o-t-s Tuorya’HosMH-S-m;l)-PS-
NN ) 0. (5’-nesokcm-5'-
H\N(’ ) o on THOTYaHO3UH-5"-un)-
N Tpudpocthar
o
HG  Q
N~y P1-(7-meTnn-5"-
OH OH ! < A ne3okey-5'-
¢ §F 9 NTINTEN e aHO3NH-5"-un)-P3-
33 m’GSppspSG D1 o S-p-0—p-0-p-s o f}”_ )
HN_N N Lo87 8 (5-pesokcu-5
H\N(/ T )svur THOTYaHO3WH-5'-un)-2-
N TuoTpucpocdpar D1
e}
HaG
N~y P1-(7-meMn-5'-
=y o s o </N lN//l\NH Aesokcu-5'-
34 | m’GSppspSG D2 0" Lg—p-o—p-o-t-s THOTY2Ho3UH-5'-4n)-P3-
N Ny BTy © (5"-pesoken-5'-
e Y
H\N(/ ) )svur @ TUOTYaHO3UH-5"-un)-2-
N ThoTpudpocchat D2
o
e ¢
NS P1-(7-men-5"-
pali-g o o o <N |N/ - Aesokeun-5'-
ﬁ } 2 )
37 m’GpCHzppSG (o} S—P—0—Pe PO o Tuoryauo:mu-’S -un)-P3-
HaN N, 88Ty ryaHo3uH-5"-un-1,2-
H\N(’ Ty .o MeTHNeHTHOTpUdoCcha
N T
(o]

JIoM 2
Ri ¢
O
1]
X X % N N/)\NHZ
0P Y2 P Y(g—h—l o
o m 0 n
Rs Rz
®dopmyna 2
rae m=0, 1;

n=0, 1 um 2;

L! MIPEICTaBISET COOOH S;

X, X;, X3 HE3aBUCUMO BBIOpAHBI M3 TPYIIIEI, BKitovaromei O, S;

R' BBIOpaH U3 rpymmsl, Bemovaromeit CH,Ph, Cy_jy anxw;

R? u R® HesaBucumo BBIOpaHbI U3 rpymel, Bkarovatonieir H, OH, OCH;, OC,Hs, -COOH, N3, C,_;o anxu;

Y, Y, He3aBucHMO BBIOpaHbI U3 rpymisl, BKitodatonieir CH,, CHCI, CCl,, CHF, CF,, NH u O;

[MpeanouyrnTensHbIN 5'-PocdopoTHONATHBIN aHATIOT IPENCTABIIET COOOH 7-METHITyaHO3WH-S'-1e30KCH-5'-
THOTYyaHO3MH-5'-udochoporroar popmyisl 13, mpuBeaeHHOI HIDKE

-5-
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HG @
N N
< |
N/)\NHZ

OH OH

®dopmyna 13.

Hacrosimee n3o0peTeHne Takxke OTHOCHTCSA K 5'-(h0oCchOpOTHONATHOMY aHAJIOTy K311a B COOTBETCTBHH C Ha-
CTOSAIINM H300pETeHHIEM /IS IPIMEHEHHS B KA9eCTBE JICKAPCTBEHHOTO CPEICTRA.

Hacrosimee n3o0perenne Takxe oTHOCUTCS K 5'-pocdopoTronaTHOMY aHaIOTy K3I1a B COOTBETCTBHU C Ha-
CTOSIIIMM M300pETEHHEM ISl IPUMEHEHHs B KadeCTBE JIEKAPCTBEHHOI'O CPEJICTBA IS JICUCHMS CIIMHAJILHOM
mbleyHol arpoduu (CMA) u/wim obieryenns cumnromo CMA.

Hacrosiee n3o0pereHne Takke OTHOCUTCS K MPUMEHEHHIO 5'-(hocopoTHOIATHOTO aHajIora Kana B COOT-
BETCTBHH C HACTOSIINM M300peTeHNEM ISl ITOTYYEHHS JIEKapCTBEHHOTO CPEZCTRa.

Hacrosimee n3o0pereHne Takke OTHOCUTCS K MPUMEHEHHIO 5'-(hocopoTHOIATHOTO aHajIora Kama B COOT-
BETCTBHH C HACTOSIINUM HM300pETCHHEM JUIS TOJTYYCHHUS JICKAPCTBEHHOTO CPENCTBA UISA JICUCHHS CIIMHAIBHON
MbImedHor atpoduu (CMA) n/unu obsierdenns cumntoMoB CMA.

Hacrosimee n3o0pereHne Takke OTHOCHTCS K PUMEHEHHIO 5'-pochopoTromaTHOrO aHamora K3ma B COOT-
BETCTBHH C HACTOSIINM H300pETEHIEM B Ka4eCTBE PETYIIATOPa aKTUBHOCTH DcpS, mpeanoYTuTensHO B Ka4eCcTBE
uHTHONTOpa akTUBHOCTH (hepmenTa DepS, 6onee mpenmoututessHo hDepS.

Hacrosimee n3o0pereHne Takke OTHOCHTCS K PUMEHEHHIO 5'-pochopoTrnomaTHOrO aHamora K3ma B COOT-
BETCTBHH C HACTOSIIUM H300peTeHHMEM s perymsanuu aerpaganmu MPHK w/wmu perymsmuu crnadicuHra
MPHK.

Hacrosiee n300pereHne 1OMOTHATELHO OTHOCUTCS K aHAJIOraM 5'-J1e30KCH-5'-HOATYaHO3WHA, NMEIOIINM
CTPYKTYpBI B cooTBeTCTBHHU ¢ hopmynamu 10, 11 n 12, nmpencraBieHHEIMU HUKE.

N ‘H?\ me  Q H*‘Ch. )Ok
Mo N N N1
S o LY

A

e
N N, N~ NP M, NN NH,
! :o: o /0.
oH O, OH O,
CH3 oM aH CH
¢opmyna 10 cdopmyna 11 ¢opmyna 12

Hacrosiee n3o0peTeHue 1OMOIHUTEIBHO OTHOCUTCS K CIIOCO0Y MOJYy4YEHHsI COSTUHEHHS B COOTBETCTBHH
¢ popmymoii 1, BKIIIOYaroImeMy cTajiny, rae 5'-HOAHYKIEO3UT B COOTBETCTBUH € POPMYIIOH 8
B

' o

Rs Ry

,

®opmyna 8
rne R* u R’ mesasucumo BBIOpaHbI U3 Tpymbl, BKItodaromieir H, OH, OCHs, OC,Hs, -COOH, N, C;_j, an-
KU, ¥
B npencrasnsier coboit rpynny B COOTBETCTBHU ¢ (opmyiol 3, 4, 5, 6 unn 7

(0]
! ﬁ
+
NH NH
4
2 (LA A 1o
% “ha 2
cdopmyna 3 cdopmyna 4 dopmyna 5 cdopmyna 6 cdopmyna 7

TIPUBOJIAT BO B3aUMOJIEHCTBHE C 5'-()0OChHOPOTHOTATHBIM aHAIIOTOM B COOTBETCTBHH C (hOPMYJIOH 2, conep-
JKAIUM KOHIICBOW THO(POChATHEIH (parMeHT

Xs X\ X N7 N NH,
R AN AR O
o m o n
Rs Ry

®opmyna 2
rae m=0, 1;
n=0, 1 um 2;
L! npeacrasisieT coboi O i S;



038834

X, X;, X3 HE3aBUCUMO BBIOpAHBI M3 TPYIIEI, BKItovaromei O, S;

R! BBIOpaH U3 rpymmel, Bimovaromei CH,Ph, Cy_jy ankw;

R’ u R’ HezaBucumo BBIOpaHbI U3 rpymisl, Bkiovatomeit H, OH, OCH;, OC,Hs-COOH, N3, C, .o ankwu;
Y, u Y, He3aBuCHMO BRIOpaHbI U3 Tpymibl, BKiIrovaromed CH,, CHCI, CCl,, CHF, CF,, NH u O;

rae ecmin =0 um= 1, To X3 npencrasisietr coboit S, a X; npeacrapiuseT coboii O;

ectin =1 um=0, to X, npencrasisietr coboit S; a X; npencrasisier coboii O;

eciin =1 um= 1, to X3 npencrasiser codoit S; a X; u X, npeactaBisioT codoit O;

¢ osrydeHueM 5'-hocopoTHONATHOTO aHAaJIoTa K3Ta B COOTBETCTBHH ¢ (hopMyInoit 1

Ri ¢
~
N
Rs Ry <L
X X X4 N™ >N NH,
o 03 02 )
Lz_ll:l’ Yz_ll:l, Y1'||:|,_L1 O
B 0O o/, ]
R3 R

®dopmyna 1

rae L' u L? HezaBrcnmo BBIOpAHBI U3 TPYIIIHI, BKItovatonieit O u S, rae mo MeHblneld Mepe ol u3 L u
L, e sBiasgercs O;

n=0, 1 um 2;

X4, X5, X3 HE3aBUCUMO BBIOPAHBI M3 TPYIIIHI, BKIoUaromei O, S;

R' BBIOpaH U3 rpymmel, Bimovaromei CH,Ph, Cy_jy anxw;

R? u R’ HesaBucumo BEIOpaHbI U3 Tpymnbl, BKatovatonier H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N,
CH,Nj3, Cy.1 anxui, Cy. o ankenun win C,_jg alIKUHWIT,

R* u R’ HesaBucumo BEIOpaHbI U3 Tpymnbl, BKatovatomier H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N,
CH,Nj3, Cy.19 anxui, Cy. g ankenun win C,._jg alIKUHWIT,

Y, Y, He3aBucuMO BBIOpaHbI U3 rpymmnsl, Bkiovaromieit CH,, CHCI, CCl,, CF,, CHF, NH, O; u

B mpexacraBnsieT co0oii TpyIITy B COOTBETCTBUU ¢ popmynoii 3, 4, 5, 6 wim 7

NH, 0 V0 NH, ol
e, e, O O
<N |N/) <N lN//]\NH <N |N/)\NH |N’J§O |N/g0
o o 2 2 o “+
copmyna 3 ¢opmyna 4 dropmyna 5 ¢dopmyna 6 cropmyna 7
[IpenqnovTUTeNFHO YKa3aHHBIN BEIIIE CIOCO0 CHHTE3a BKJIOYACT KCIOJIB30BAHUEC SKBHUMOJISPHBIX KOJHU-
YECTB COCIUHCHUS B COOTBETCTBHU C (OpMYIoil 2, coeauHeHus B cooTBeTcTBHH ¢ hopmynor 8 u DBU (1,8-
nmuazabumkino(5.4.0)yaaen-7-cuaa) B popMe OCHOBaHUS.

Hacrosiee n300peTeHne TakKe OTHOCHTCS K CIIOCO0yY moiryueHus 5'-hocopoTHONATHOTO aHajIora B Co-
OTBETCTBHH C POPMYJIOH 2a, T/Ic MPOU3BOJTHOEC UMHIA30JIUAa B COOTBETCTBHH C (POPMYIIOit 9

Ri ¢

Nf%N

]

N N/)\NHZ
Rs R

®dopmyna 9
rae R BBIOpaH U3 rpymnmsl, Bemovaromei CH,Ph, Cy_jy ankw;
R? u R® nesaBucumo BEIOpaHkI U3 rpymisl, Bkrodatonieir H, OH, OCH;, OC,Hs-COOH, N3, C,_;( anxu;
MIPUBOJAT BO B3aMMOJACUCTBHUE C TPUATHIAMMOHHUS (ochaTHON CONbI0 Win HAaTpus THodocdaTroM ¢ momy-
yeHueM 5'-pocdopoTHonaTHOTO aHaJIoTa B COOTBETCTBUH ¢ (popMyInoif 2a

Ri ¢
</NI§N
N N/)\NH

Rz R

Xa X4 2
O-P-Y,

n

®dopmyna 2a
ronen=0, 1 wim 2;
L! npeacrasisieT coboi O i S;
X, u X, HE3aBUCUMO BBIOPAHBI M3 TPYIIIGI, BKitovaromieit O, S;
R! BBIOpaH u3 Tpymikl, Brirodaromeidr CH,Ph, Cmo anxw;
R’ u R’ nesaBucumo BBIOpaHbI U3 rpymisl, Bkimovatomeit H, OH, OCH;, OC,Hs-COOH, N3, C, .o ankwui;
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Y! HezaBucumo BbIOpaH u3 rpymmsl, Brmovaromeit CH,, CHCI, CCl,, CHF, CF,, NH wmu O.
Hacrosiee n300peTeHue Tak:ke OTHOCHUTCS K CIIOCOOY MOJYUYCHHST COCTUHCHUS B COOTBETCTBHH C POpPMY-
JI0# 1, BKJTFOYAIOIIEMY CTaJIUH, TJI€ MTPOU3BOIHOEC UMHUIA30JIUa B COOTBETCTBHH C (OPMYIIOi 9

Ri §

NfN

¢ ]

N N/)\NHz
Rs Rz

®opmyna 9
e R! BBIOpaH u3 Tpymibl, Briarodaromeid CH,Ph, Cmo anxw;
R’ u R® HezaBucumo BBIOpaHbl U3 rpymisl, Bkmovatomeit H, OH, OCH;, OC,Hs, -COOH, N3, C;_jy anku;
TIPUBOJIAT BO B3auMojielcTBHE ¢ 5'-pochopoTHOIATHRIM aHAJIOTOM B COOTBETCTBHH C (hopMmynoi 2a, co-

JIepoKaIM KOHIIEBOH THodochaTHBIN (parMeHT
Ri ¢
NI&
N
¢ ]
N N/)\NHZ

X2 )
(6} ||=I>—Y1 P-Ly o
o 9]
R; Ry
®opmyna 2a

rnen=1;

L' npencrapnser coboit O umu S;

X, u X, HE3aBUCUMO BBIOPAHBI M3 TPYIIIGI, BKitovaromieit O, S;

R! BBIOpaH u3 Tpymkl, Briarodaromed CH,Ph, C. o ankwr;

R’ u R’ HezaBucumo BBIOpaHbl U3 rpymisl, Bkmovatomeit H, OH, OCH;, OC,Hs, -COOH, N3, C;_jo anku;
Y He3aBHCHMO BBIOpaH U3 rpynmsl, Bkitodaromein CH,, CHCI, CCl,, CHF, CF,, NH nnu O;

¢ osrydeHueM 5'-hocopoTHONATHOTO aHaJiora K3Ta B COOTBETCTBHUH ¢ (hopMyInoit 1

Ri ¢
N< N
% g S
Xof X3\ NTONT N,
O YR o
B o} (e} n 0O
Ry R

®opmyna 1

rae L' u L? HezaBrcnmo BBIOpAHBI U3 TPYIIIHI, BKItovatonieit O u S, rie mo MeHbleld Mepe ol u3 L u
L, e ssiasgercs O;

n=0, 1 um 2;

X, X5, X3 HE3aBUCUMO BBIOPAHBI U3 TPYIIIHI, BKIoUaromei O, S;

R! BBIOpaH u3 Tpymkl, Briarodaromed CH,Ph, C .o ankwr;

R? u R’ HesaBucumo BEIOpaHbI U3 Tpymnmbl, BKaovatomieir H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N3,
CH,Nj3, Cy1 anxui, Cy. g ankenun win C,_jg alIKUHWIT,

R* u R’ HesaBucumo BEIOpaHbI U3 Tpymnbl, BKarovatonier H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N3,
CH,Nj3, Cy1p anxui, Cy. o ankenun win C,_jg alIKUHWIT,

Y, Y, He3aBucuMO BBIOpaHbI U3 rpymmsl, Bkiouaromeir CH,, CHCI, CCl,, CF,, CHF, NH, O; u

B mpexacraBnsieT co0oii TpyIITy B COOTBETCTBUU ¢ popmymoii 3, 4, 5, 6 wim 7

NH, o] \ 0 NHy o
NfN NfJ\NH N NH SN NH
< ¢ ] ¢ 7 | |
N N/) N N/)\NHZ N N/)\NHZ N/KO NAO
g Yo > e +
copmyna 3 cdopmyna 4 topmyna 5 cdopmyna 6 cdopmyna 7

B cnocoGe cuHTE3a ¢ POM3BOIHBIM HMHUAA30JIAA PEAKIUIO PEAMOYTHTEIHHO MIPOBOIAT B IPUCYTCTBHH
XJIOpU/A ABYXBAJICHTHOTO METalljIa, MPUYEM MPEAIOYTUTEIFHBIM XJIOPHIOM JBYXBAICHTHOTO METAIIa SBIISCTCS
xyopun ruHKa ZnCl,.

B crioco6e cuHTE3a ¢ MPOU3BOIHBIM UMHUIA30JIMAA MTPEATIOYTUTEHFHO UCTIONB3YIOT 1,5-KpaTHBIH H30BITOK
UMHJIA30JIUa B COOTBETCTBUH ¢ (POpMYIOi 9 1Mo OTHOIICHHIO K GocdaTHOI rpymre, THopochaTHOH rpymie win
COCJITHCHUIO B COOTBETCTBUM C (POPMYIOH 2a B MPUCYTCTBHH 8-KPAaTHOTO H30BITKA XJIOPUIA TBYXBAJICHTHOTO
MeTaa.

Hacrostmee wu300peTeHHe Takke OTHOCHUTCA K (hapMaleBTHYCCKOMY COCTaBy, cojlepxamemy S'-
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(dhochopoTHONATHEIN aHAJIOT K3IIa B COOTBETCTBHU C HACTOSIINM H300pETCHUEM U (papMareBTUICCKH MpHeMIIe-
MBIl HOCUTEITb.

®dapmaneBTHYECKUd COCTaB B COOTBETCTBUHM C HACTOSIIUM HM300peTeHHEM, cojepxamui 5'-
(hochopOTHOTATHEIN aHAIOT K3Ia B COOTBETCTBUHU C HACTOSIINM H300peTEHUEM U (papMaleBTUIECKH TPUEMITe-
MBI HOCHTENh, 001a1aeT CIIOCOOHOCThI0 MHTHOMPOBATh aKTHUBHOCTH DcpS, MpeArnodTuTeIbHO MHTHOMPOBATH
akTUBHOCTH hDcpS, u mpenHaznaueH nis mpuMeHeHus s tedeHuss CMA.

Br16op dapmarneBTHUESCKH TIPUEMIIEMOTO HOCUTENS OYAET 3aBUCETh OT CIIOc00a BBEAeHUS (hapMarieBTHUIC-
CKOTO COCTaBa M HEOOXOJIUMOCTH 3alIUTHI 5'-p0oCcHOPOTHOIIATHOTO aHAIOTa B COOTBETCTBUHU C HACTOSIIUM H30-
OpeTeHHEM OT WHAKTHBAILUM WM JICTPAJalluyl mepe]] JOCTABKOW B KICTKH, TKAHW WIN opraHu3M. DapMarieBTu-
YECKH MPUEMJIICMBIC HOCHTEIH BKITIOYAIOT PACTBOPUTEIH, TUCIIEPTUPYIOIINE CPEABI M BCIIOMOTAaTEIBHBIC ar¢HTHI
(MaTepHanbl U MOKPHITHS, TOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, ApOMATU3ATOPHI H BEIIECTBA, KOPPUTHUP VIOIIHE
BKYC W 3aIax, aHTUOKCHIAHTHI U pyrue). @apManeBTHUSCKUI COCTaB B COOTBETCTBUH C HACTOSIIMM H300peTe-
HUEM MOJXET OBITh BBEJCH PA3IMYHBIMU MYTSIMHU, BKIFOYAs HHBCKIIMOHHOE, MIEPOPATHHOEC, MECTHOC U PEKTaNIb-
Hoe BBeJieHUe. J[03y apMalieBTHUECKOTO COCTaBa yCTaHABIMBAIOT C YUYETOM ITyTH BBEJCHUS, COCTOSIHUS, Tpe-
OyIOmIero JeYeHNs WIN MPOYUIAKTHKH, M JPYTUX COMYTCTBYIOMINX OOCTOSATEIBCTB.

Hacrosimee w3o0perenne Tarke oTHocuTcss k MPHK, copepxameld Ha 5'-KkoHIE HOBBIH 5'-
(hochopoTHOTATHEIHN aHATIOT KATIa B COOTBETCTBHH C HACTOSIIUM H300PETCHHUEM.

[Ipenmournrenprass MPHK xapakTtepusyeTcst conepkanneM B Hel 5'-pocdopoTrnonaTHOro aHamora Kara,
BBIOPAHHOTO W3 TPymmbl, BKIodaomeir m GSpppG (Ne 24), m”?°GSpppG (Ne 26), m'GSpppSG (Ne 32),
m’GSpppG D1 (Ne 30), m'GSpp,pG D2 (Ne 31), m’GSppypSG D1 (Ne 33), m’GSpp,pSG D2 (Ne 34), Gonee
TPENOYTHTEIBHO MpeACTaBIsiomnero coboit m” >°GSpppG (Ne 26).

Hacrostmee w300peTeHue Takke OTHOcHTCs K crmocoOy momyuenus MPHK, comepxameit 5'-
(hochopoTHONATHEII aHATIOT K3MMa Ha 5'-KOHIIE MOJICKYJIBI, BKIFOYAIONIeMy BCTpauBanue 5'-hochopoTHoIaTHOTO
aHajiora KoIa B COOTBETCTBHH C HACTOSAIINM H300peTeHneM B MmosieKyry MPHK B mponecce cuntesa.

B npennourutensHoM criocode nomyuenust MPHK 5'-¢ochoporronarhsiii ananor kama BeIOpaH U3 TpyI-
b1, BKIF0Uarommeii m GSpppG (Ne 24), m™*°GSpppG (Ne 26), m’'GSpppSG (Ne 32), m’GSppspG D1 (Ne 30),
m’GSpppG D2 (Ne 31), m’GSppypSG D1 (Ne 33), m’'GSpppSG D2 (Ne 34), Gostee mpeamOuTHTENBHO OH MPe-
craisier co60it m™? °GSpppG (Ne 26).

B mpenmourutensaoM criocobe momyuaerns MPHK cuate3 MPHK ocymecTBIsIOT IMyTeM TPaHCKPHUIIIIAHN in
vitro.

Hacrosimee nzo0perenue Takke otHocutces kK MPHK, momydenno#t coco6om momydennst MPHK, conep-
xareit 5'-¢hochopoTHONATHEIA aHATIOT K31a B COOTBETCTBUH C HACTOSAIINM H300pETCHHUEM Ha 5'-KOHIIE MOJICKY-
JIBL

Hacrosimee n3o0perenne Takxke otHocutcest K npuMmeHennto MPHK, comepskameit 5'-pocdopoTnonaTHslii
aHAJIOT K311 B COOTBETCTBHHU C HACTOSIIMM U300pEeTEHHEM Ha 5'-KOHIIC MOJICKYJIBI, Ul TOTYYCHHS OCITKOB.

[pumenernne MPHK nns monydeHus: OSNKOB NMPEAOYTUTEIHFHO OCYIISCTBISAIOT B KICTOYHON U HEKJIIC-
TOUYHOH CHCTEME.

Hacrosimmee w3obperenne Takxke OoTHOCHUTCS K MPHK B cooTBeTcTBHM C HACTOSIIIUM HM300pETCHHEM W
MPHK, monydenHoit B cooTBercTBUU cO crocobom monydenuss MPHK, comepxkameit 5'-ochopoTronaTHbrit
aHAJIOT K3I1a B COOTBETCTBHHU C HACTOSIINM M300pETCHHEM Ha 5'-KOHIIE MOJICKYJIBI, IJIsl IPUMEHEHUS B Ka4eCTBE
JIEKApCTBEHHOTO CPEJICTBA.

Taxyro MPHK mpeanouTuTensHO MPUMEHSIOT B KayecTBE JIEKAPCTBEHHOTO CPEACTBa JJIA JICUCHUS CIIU-
HaJIbHOM MbleuHoHi arpoduu (CMA) n/unm it obaerdenus cumntomoB CMA.

[pennoururensHo Takyro MPHK MCHONB3yIOT Ui MPUMEHEHUs] B KaUYECTBE MPOTHBOPAKOBOIO JIEKAPCT-
BEHHOTO CPE/CTBa, OoJiee MPENOYTHTENLHO B KaYECTBE JICKAPCTBEHHOT'O CPEACTBA ISl IPOTUBOPAKOBOM HMMY-
HOTEPAITHH.

Hacrosimee n3o0perenne taxke oTHocutes kK npumenennto MPHK B cooTBeTcTBHM ¢ HacTosmmM n3obpe-
tenneM u MPHK, mnomydeHHol B cooTBercTBUH co cnocobom momydenns MPHK, comepxameit 5'-
(hochopOoTHOTATHEIN aHAIOT B COOTBETCTBUH C HACTOSIIIIM M300pEeTeHHEM Ha 5'-KOHIIE MOJIEKYJIbI, IS TOJTyde-
HUS JISKAPCTBEHHOTO CPEICTBA.

B npeanoututensHom Bapuante npumenenuss MPHK npuMeHSIOT Uit mofydeHus JIeKapCTBEHHOTO Cpefl-
CTBA JUIsI JICUEHUS CIMHAIBHON MbIieuHoi atpoduu (CMA) n/umm 1t obnerdenns cumntoMoB CMA, B kaue-
CTBE MPOTHBOPAKOBOTO JIEKAPCTBEHHOTO CPENICTBA, OoJiee MPEINOYTUTENFHO B KA4ECTBE JIEKaPCTBEHHOTO CpPejI-
CTBa I IPOTHBOPAKOBOW UMMYHOTEPATIHH.

Hacrosimee n3o0perenne Takxke OTHOCHTCS K (papMarieBTHUECKOMY cocTaBy, conxepxaremy MPHK B co-
OTBETCTBHM C HacTtosuM u3oOperenneM n MPHK, moiydeHHyr0 B COOTBETCTBHM CO CIOCOOOM IOJy4EHHS
MPHK, comepxameii 5'-hochopoTronaTHbIil aHaIOT B COOTBETCTBHHU C HACTOSIIIMM M300peTeHHEM Ha S5'-KOHIIE
MOJICKYJIBI, B (hapMaleBTHYCCKHU MPHUEMIICMBII HOCHUTEI.

Hemerunmuposannsie coenunenns (GppSG u GpppSG) Obun CHHTE3MPOBAaHBI B Ka4eCTBE KOHTPOJICH JUIs
OMOJIOrMYEeCKNX MCCIIEIOBaHUH.

B Tabn. 1 mepednciaeHs aTKAIMPYIONINE areHThl, HCIIOIb3yeMble IS CHHTE3a IIOAXOIAIMNAM 00pa3oM Mo-
TUUITIPOBAHHBIX HYKIJICOTHIOB, KOTOpPhIE OBLIM BIIEPBBIC TMOJNyUEHBI aBTOpaMu m3o0peTeHus. B 1abn. 2 u 3
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MepeYHCIICHBI 5'-)ocOpOTHONATHBIC aHATIOTH KAIa, MTOJYyYSHHBIC U BIOCICACTBIH OXapaKTePU30BaHHEIC OHO-
(hU3MIECKUMU 1 OMOXMMUYECKAMHU METOIAMH.
Cpenu coeqMHEeHH, TePEUNCICHHBIX B Ta0M. 2 U 3, 0COOEHHO MPEANMOYTHTEIHHBIMU C TOUYKH 3PEHUS Jieue-
Huss CMA sBisitotes 5'-gocdopoTrosiaTHBIE aHAJIOTH, COAepXallue cepy B S5'-TION0OXKEHWH CO CTOPOHBI 7-
MeTwiryanosuna (coequaenus Ne 12, 23, 24, 25, 26, 30, 31, 32, 33, 34 u 37), KOTOpbIe XapaKTEPU3YIOTCS CTa-
OMIBHOCTHIO B pUCyTCTBHH (pepmenTa DepS.
Tabmmma 1. Ananoru 5'-ne30kcu-5'-noaryano3nna (HoMepa COeIMHEHNH yKa3aHbl PSAIOM CO CTPYKTYPaMH)

[e]
Nﬁo " X "
NH N‘:EL NH
< ¢ N <
e
N N/)\NHZ N N/)\NH2 NTONTONH,
1 o | o I o
4 OH O 5 OH OH 6  OH Oy,
®opmyna 10 dopmyna 11 dopmyna 12

Tabmuma 2. AHaJIoTH MOHOHYKJIEOTHA-5'-THodocdarTa: maHedb A - TyaHO3HH, MaHENb B - 7-MeTHI0TyaHO3uH

o HsC

A I B 3 4
NN

/o Vo NN M, jo o N
i i | Iy e |
O{PO/P-S o | O{PO/PS1 o

1O I,10 VX2 /no

OH OH OH OH
7: n=0 8: n=0 X;=0
11: n=1 12: n=1 X, =0

13: n=1 X, =S

Tabmumna 3. 5'-TuodocdarHsle aHamory Kama

[¢]
OH OH (’Nf:N\H
o] o] o] NTSNTNH,
Lo oo de- o
HaN NN 0 o o}
I#N) " OH OH
0o
19: n=0
20: n=1
HG  §
OH OH </N+ | N
0 o) o) N N/)\NHZ
O L —b—voPyP-Lg o
HaN N N 0 X/ O
e}
Homep CoeguHeHue n R Ly L, Y1 Y2 Xz
COeNHEHNA

21 m’GppSG 0 H 0 5 o] o] o]
22 m’GpppSG 1 H 0 S 0 0 0
23 m’GSppG 0 H 5 [6) 0 [8) 0
24 m’GSpppG 1 H S [6) 0 0 0
25 m’GSppCH:zpG 1 H S 6} o CH; 0
38 m’2°GpppSG 1 CH; 0 S 0o 0 0
26 m’2°GSpppG 1 CHs S o} [} [¢) [¢)
32 m’GSpppSG 1 H s s o] o) [¢)
35 m’GppspSG D1 1 H 0 S o 0 S
36 m’GppspSG D2 1 H 0o S ] o] S
30 m’GSppspG D1 1 H S 0 0 0o S
31 m’GSppspG D2 1 H S 0 [} o] S
33 m’GSppspSG D1 1 H 5 5 o 0 s
34 m’GSppspSG D2 1 H S S 0o o] S
37 m’GpCHzppSG 1 H 0 S CH, [¢) 0

1

Ju—

S
1
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JIOKyMEHTBI, IUTHPYEMbIE B HACTOSIIEM OIMCAHUM U JIOKYMEHTaX, YIOMHHAEMbIX B HHX, TAaK)Ke BKIIIOYE-
HBI B HACTOSIIEE ONMCAHNE B KAYECTBE CCHUIKH.

KpaTkoe onucanue rpaguyecKux MaTepuaioB

Jlist JTydiero MOHMMAaHUS HACTOsIIEe M300peTeHHE MPOWIIIOCTPUPOBAHO MIPUMEPAMU U TPHIIAracMbIMU
YepTexKaAMHU.

Ha ¢wur. 1 mpeacraBieH CHHTE3 aHAJIOTOB 5'-1€30KCH-5'-HOATyaHO3MHA.

Ha ¢wur. 2 npencraBieH cuHTe3 5'-M€30KCH-5'-THOTYaHO3UH-5'-THOPOCDATOB. A - CHHTE3 MPOU3BOJTHOTO
ryaHo3uHa; B - cuHTe3 mpou3BOAHBIX 7-METHIIOTYaHO3MHA.

Ha ¢wur. 3 npencraBnen cuntes 5'-THodocaTHbIX aHATIOTOB K3 MyTeM S-aJIKWIINPOBAaHUs. A - KOHIIEBbIE
THO(OCOATHI, HCIOJIb3YEMbIE B PEaKIMH aJKHIMPOBAHUS; B - CXeMbl peakliuy aKWINPOBAHUS C MCIIOIb30BaHHU-
eM 5'-ne3okcu-5'-nonryanosuna (¢ur. 1) 1 koHIeBbIX THO(OC)ATOB, TPEACTaBICHHBIX Ha AaHENN A.

Ha ¢wr. 4 npencrasnen cuntes 5'-tnodocdaTHRIX aHAJIOTOB KAIa C UCTIOJIL30BAHUEM MMHIA30JIMA0B. A -
COEIMHEHMSI, CIIOb3yeMbIe B crioco0e; B - cHHTe3 KOHEUHBIX COeIMHEHUH C HCTIOJIb30BAHUEM JIBYX Pa3IMIHBIX
AKTHBUPOBAHHBIX MPOU3BOIHBIX Ne 9 n 29.

Ha ¢wur. 5 npeacrasnen ruaponn3 MPUPOIHOTO TUHYKICOTHAHOTO CyOcTpaTa moa AeiicteueM DcpS u wc-
cJeIoBaHUE YCTOWIMBOCTU 5'-S-MOIM(UIIMPOBAHHBIX aHAJIOTOB: MAHENb A -HCCIIeIOBAaHUE YCTOWIMBOCTH TIPH-
posHoro ananora k3ma m GpppG K aeiictiio DepS; namens B - rcciienoBaHne yCTOIMBOCTH aHATOTa Kdma No
20 k neiictBuro ¢pepmenta DepS (Tabdm. 3); manens C - uccnepoBaHre YCTOWIMBOCTH aHanora koma Ne 21 k meid-
ctButo pepmenta DepS (tadm. 3).

Ha ¢ur. 7 npencrarinena KpucTauindeckas CTPYKTypa akTUBHOTO caiita ¢pepmenta AN37hDcpS B koM-
mexce ¢ m' GSpp,pSG D2.

Ha ¢wur. 8 nokazana monBepKeHHOCTh KOPOTKHX 26-HykieoTuaHslXx PHK, KanupoBaHHBIX pa3iuuHBIMH
aHajoramMM Koma (TpaHCKpUNTHI 0e3 Koma Ha 5'-KOHIE MMEIOT JUIMHY 25 HYKJICOTHIOB), ACHCTBUIO ()epMEeHTa
Dcpl/2 npu nHKyOHMpOBaHMH C AeksnupyomuM GepmenToM SpDepl/2. Peakuuro npoBoaunu B teuenue 0, 5,
15, 30 MuH, mocie ee OKOHYaHUS PEaKIMOHHYIO CMECh pa3eisuid B 15% MojauakpriIaMuIHOM relie B IeHATYpH-
PYIOIINX YCIOBHSX, IOCTIE OKOHYAHUS NIEKTPO(OPETHUECKOrO pa3AeieHHs Tellb OKPAIIMBAIN C TOMOIIBIO
SYBR-Gold (Invitrogen). Ha xaxmo#i maHe I KpaHssI CJIeBa TOPOKKA OTHOCUTCS K KOHTPOITIO, KOTOPBIH Tpe-
cTaBisieT coboit HekdnMpoBaHHy0 PHK.

Ha ¢ur. 9 mokazana oTHocHTETbHAS TIOBEP)KEHHOCTH AeHCTBUIO pepmenTta Dcepl/2, onpeneneHHas Ha oc-
HOBE JaHHBIX, IPUBENEHHBIX HAa GUT. 8. OTHOCUTEILHYIO TIOJBEPKEHHOCTD AeicTBHIO Depl/2 paccunThiBan B
BHJIE OTHOIICHHUS HMHTEHCUBHOCTH O9HIa, oTHOCcsmerocss kK PHK, kanmupoBaHHO# ¢ 5'-KOHITa, K CyMMe HHTEHCHB-
HOCTEH OPHJIOB, OTHOCSIINXCS K KOIMPOBaHHOH M HeksnmupoBanHoi PHK. Bce 3HaueHust ObUTM HOPMHUPOBAHEI
OTHOCUTENIbHO BpeMeHu 0 MuH 11 otneiasHbix PHK.

Ha ¢wur. 10 nokazana otHocuTeabHAs 3PEKTUBHOCTh TPAHCIIINY, TTOJydeHHast HA OCHOBE OIPEACIICHHS
a¢pdexruBHocTn Tpancasuun MPHK, xomupyromeit mommdepasy Renilla, kanupoBaHHOH pa3nuMyHbIMU aHAJIO-
raMu KdIa ¢ 5'-KOHIIa, B 9KCTPAKTE PETUKYJIOIUTOB KPOJIMKA.

Ha ¢ur. 11 nokasana otHocutenbHas 3G ekTHBHOCTL TpaHCIAMHK B KieTkax Hela, onpenenennas Ha oc-
HOBE aKTHBHOCTH JIfOIM(epassl B BHIOPaHHbIE MOMEHTHI BpPeMEHHU. Pe3ynbTaThl MpeCTaBICHB! B BHE OTHOIIE-
HUS aKTUBHOCTH Jitorrdepaspl, OnpeaeseHHON I Tu3aTa KIeToK, TpancuimpoBanasix MPHK, kammpoBanHoi
m2"*°GSpppG mwrm m27*° GpppSG ¢ 5'-KoHIA, K aKTHBHOCTH JHOLMMEPasbl, OIPENCICHHON IS JIH3aTa Kile-
ToK, Tpaucurmposannsix MPHK, xarmposanHoit m’GpppG. Ha rucrorpamMmax IpeicTaBIeHO CpejHee 3Haue-
HHE U3 TPEX MOBTOPHOCTEH OMOJIOTNYECKUX SKCIIEPHIMEHTOB.

Xumndeckuit cunre3 5'-tnodocdaTHEIX aHAIOrOB K3IIa MPEICTaBIseT co00H MHHOBAIIMOHHOE COYETaHUE
TpeX CIIoco0O0B CHHTE3a HYKJICOTHIO0B, OCHOBAHHBIX HA XHUMUU:

1) HYKJICOTHAHBIX MPOW3BOAHBIX MMHAazomuaa (cM. (Abrams and Schiff 1973); (Barnes, Waldrop et al.
1983); (Kalek, Jemielity et al. 2006) n (Kalek, Jemielity et al. 2005));

2) S-aNKuIMpOBaHMS TATOTEHCOIEPIKAIIMMH ITPOU3BOIHBIMH HYKJIe03ua0B (cM. (Arakawa, Shiokawa et al.
2003));

3) cuHTE3a KOHIIEBBIX HYKJICO3UI-B-THOU- U Y-THOTpU]ochaToB (cM. (Zuberek, Jemielity et al. 2003)).

Jlist cuHTE3a cepocoepiKaliix aHaJoToOB K3Ia B 5'-TIOJIOKEHUHM aBTOPHI M300pETEHUs pa3padoTaiy aBa
JOTIOTHUTENBHBIX TI0X0/1a, KOTOPBIE B LIEJIOM IO3BOJIAIOT CHHTE3MPOBAaTh LENbIH psia 5'-hochopoTHONATHRIX
aHaAJIOTOB MOHO-, A¥- U Tpu(ochaToB HYKICO3UIOB M NUHYKICOTUAHBIX aHamoroB koma (¢wur. 2-4). IMoaxox 1
(dwur. 2 u nepBas cragus Ha GUT. 3) BKIIOYACT PEAKIUIO S-aJKWIMPOBAHUS C MCIIOIH30BAHUEM PEaKINH HYK-
JIeoQHIBHOTO 3aMeIeHus 5'-1e30KCcH-5"-noqHyKneo3naa - wim y-tuodocdaramu. Bo Bropom mogxone (¢pwur.
4), IpUBOAAILEM K MOTYYECHHIO JUHYKICOTHIAHBIX COCOUHEHMH, COAEPIKAINX aTOM CEphl B MOJOXKEHUH 5', HC-
MOJB3YIOT PEAKLUIO COYETAHUS MEXKIY NPEIBAPUTEIFHO aKTHBUPOBAHHON (POPMOH MOIXOASAIIETO UMHUIA30IIHI-
HOTO HyKJeoTHaa U nudocdatoM (B 000MX CiIydasX Ha BBHIOpPAHHOW CTaIWW HCIIOJNB30BAIA PEAKIHI0 S-
IKWIMpoBanus) B mpucytcTBu ZnCl, B kauecTBe KaTainzaTopa.

B nepBoM 1ozxoze MCHONB3YIOT COOTBETCTBYIOMME (OCHOPOTHOATHI (MOHO-, M-, TPU-), COJCpIKAIINE B
KOHIIEBOM I10JIOXeHUH (pocopoTronaTHel (pparmMeHT. ONTHMaNIBHBIE YCIOBHUS JUIS 3TOM PEaKLHH BKIIOYAIOT
NpUMEHEHNE SKBUMOJIIPHBIX KoimuecTB Qocdopornoara, S'-nomnykneosnna u DBU  (1,8-muazadunmkiio
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(5.4.0)ynneu-7-ena) B opme ocHoBaHMs. K HacTOsIIEeMy BpEMEHH C IPUMEHEHHEM 3TOTO CII0co0a aBTOPHI M30-
OpeTeHHs NOTYyYHIIN 9 pa3InuHbIX AUHYKICOTUAHBIX aHAJIOTOB K311, BKIFOYasl [1Ba, COAEPIKAIINX MOIU(PHUKALIUH
C METHJICHOBOM TPYIIIOH B moyioxkeHusx o-B u B-y TpudocarHoro Mmoctuka (dur. 3).

Bo Bropom criocobe 11t 3¢ GEeKTUBHOTO BHIXOAA TpeOyeTcsl MPUCYTCTBUE XJIOPHUAOB JIBYXBaJCHTHBIX Me-
TaoB, Takux Kak ZnCl,, KOTOPBIH Takke yIydIIaeT pacTBOPHUMOCTh B OPTaHUYECKOH cpesie, 3aIlnIaeT Ipoms3-
BOJIHOE UMHUIA30JIMAA OT THAPOIH3a M MOBBIIIAET CKOPOCTh PEAKIIMH 3a CUET COMMKEHHS IPON3BOTHOTO HMHUAA-
3oma u pocdara apyroit Mosekynbl. ONTUMATBHBIMA YCIOBHSAMH JJISL 3TOW peakiuy ObLIO MCIOJb3oBanue 1,5
SKBUBAJICHTOB MPOW3BOJIHOTO MMHIA30J1a TI0 OTHONIICHHIO K nudocdary B MPUCYTCTBUU 8-KpaTHOTO M30BITKA
ZnCl, 8 IM®A. C npuMeHEeHHEM BTOPOTO CIIOc00a aBTOPHI H300pETEHHUS JOTIOJTHUTEIHHO MTOYIHIN JCBATH 5'-
(hochopOTHOTATHEIX AHAJIOTOB K3IMa, COACpXAIIUX JBa aroMa Cepbl B IOJOXKEHWH 5' W aToM cepwl B -
HEMOCTHKOBOM I0JI0keHNH TpHuocarHoi nernn (¢ur. 4). Jlo HacTosAmero BpeMeHn He ObUIO ONMCAHO TPUMe-
HeHue 5'-(pochOpOoTHOIATHRIX aHAJIIOTOB HYKJICOTHIOB B 3TOM THIIE peakiuid. BeiencTBue Haau4us cTepeoreH-
HOTO IIEHTPA, PaCIIOJIOKEHHOTO Ha aToMe (ochopa, KaKAbIi aHaJIoT, CoAepKamiii B-S-aToM cepsl, ObLT MOTY-
YeH B BHJIE CMECH janactepeoMepoB (HasbiBaeMbIXx D1 m D2 B cOOTBETCTBHH C MOPSAKOM HX JJIIOMPOBAHUS C
kosoHKH it OD-BOXKX). OtnenpHble quacTepeoMepsl pasaessuii ¢ momoinsio OD-BIXX.

[omy4yeHHBIC aHAIOTH KATA OYHIIAIU C MTOMOIIBI0 HOHOOOMeHHO# xpomaTorpaduu Ha DEAE Sephadex
A-25, n B ciry4ae, €clid YHCTOTa ObllIa HEJJOCTaTOYHOM, MOCPECTBOM NpenaparuBHoii BOXKX. 3arem ounmen-
HBIE COEIMHEHHS UCCIICAOBAIN B OTHOIICHUH UX OHOXIMHUYECKUX U OMOIIOTHIECKUX CBOMCTB.

[TyTtn cuHTe3a AJIS MOyYeHHs aHAIOTOB K3I1a, COAEPIKAIMX aTOM CEPhI B MOJIOKEHHUH 5', PeICTaBICHBI
Ha ¢wur. 1-4.

3aTeM moaydeHHbIE aHAJIOTH KATla NCCIIeoBaIn B kadecTBe cyocTparoB pepmenTa DcpS (hDcepS) genose-
ka. [Ipu onpeneneHuu ¢ ucnoib3oBanueM obpaimieHHo-(pazosoit BOXX (O® BOXKX) Toybko YeThIpe U3 aHaIo-
roB - m’GppSG (Ne 21), m’GpppSG (Ne 22) m"?*°GpppSG (Ne 38) u m’Gpp,pSG D1/D2 (Ne 35-36) - momsep-
raroTcs Tuaponu3y noj neiictsiueM DepS. Jlpyrue ananory, cojaepikaliie aToM cephbl B IIOJIOKEHUH 5' co cTopo-
HBI 7-METHJIMPOBAaHHOTO TyaHO3HMHA, YCTOHYMBBI K TUApONIN3Y noj nerictrueM hDepS (cpaBHeHHE CTaOMIBHOCTH
JBYX Pa3IH4YHbIX aHAIOToB - (Ne 22) u (Ne 24) - dur. 5, Tabn. 4). B ommune ot coequnennit Ne 21, 22, 38 u 35-
36, ananor 37 (m'GpCH,PpSG) 6bUT IONMONHATEIEHO MOAH(HUIMPOBAH METHICHOHCHOCHOHATHEIM (parmMeH-
TOM M Tarkke ObUI yCTOWYMB K TWaposn3y mox nericteueM ¢epmenra hDepS (tabin. 5). 3arem ucronb3oBanu
(mroopectieHTHBI MeTOI U (DITFOOPOTSHHBIN 30H1 IS OTPEACIIEHUsI CTOCOOHOCTH ATHX COSTUHEHUN HHTHOUPO-
BaTh (hepmeHT hDcpS ¢ 0THOBPEMEHHBIM OTIpEAeTICHUEM JIJIsl COSTMHEHUH, YCTOMUUBBIX K JEHCTBUIO EPMEHTA,
napametpa 1Csy (cM. 3asBky Ha mateHT PL406893). B pesynbTare uiccnenoBannii Ob10 0OHAPYKEHO, YTO TIOTY-
YEHHBIE COCIMHEHUS SIBIISIOTCS OYCHb XOPOIINMH HHruoutopamu pepmenta DepS gemoBeka.

Amnanor Ne 34, TeMOHCTPUPYIONINH HAMITyUIITNEe HHTHOUPYIOIINE CBOMCTBA B OTHOMEHUH depmenTta hDepS
W3 BCEX HCCIIEIOBAHHBIX aHAJOTOB KAIIa, MMOJBEPrayid COKPHUCTAIUIM3ALNN C YKOPOUEHHOH (hopMmoii depmeHTa
(AN37hDcpS; nmonHopa3MepHbIi (hepMEeHT He 00pa30BbIBa KPUCTAIUIBL), U CTPYKTYPY HOJIYYEHHOTO KOMILIEKCA
¢ pazpemerneM 2,05 A ompenessuid ¢ IOMOIIBIO PEHTIEHOCTPYKTYpHOH Kpuctamorpaduu (¢pur. 7). Kondop-
Mmanus a"anora Ne 34, HaOmromaeMasi B CTPYKTYpe YKa3aHHOTO KOMIUIEKCA, 3HAYUTEIHHO OTINYACTCS OT KOH-
dopmanmu HeMoubHUIHPOBaHHOTO aHanora kama m GpppG (coenuuenue Ne 0) B KOMILIEKCe ¢ KaTaTMTHUECKH
HeakTUBHBIM MyTanToM H277N hDcpS (Gu, Fabrega et al. 2004). B wactHOCTH, CyIIECTBEHHBIC PA3IHIHS MEX-
JIy 9TUMH JBYMsI JIUTaHJaM1 HAaOJII01a) I IPU BBIPAaBHUBAHUH TPUPOCHATHOTO MOCTHKA, MPUBOISIIEM K HCKIIIO-
yeHuto y-pocdara anamora Ne 34 u3 KaranuTHYECKOro HEHTPA. JIOMOIHUTENBHO, TOMUMO THUIIMYHBIX B3aHMO-
nercTBuil kKoMiuiekca ka1/pepmeHT DepS ¢ C-KoHIIEBBIM JOMEHOM, aHaior Ne 34 mocpeCcTBOM BOIOPOIHBIX
CBsI3el B3aMMOJICHCTBYET C OCTaTKOM Jim3uHa 142 u octaTkoM THpo3uHa 143. DTH aMUHOKHCIIOTHI PaCIoIOKe-
HBI B TaK Ha3bIBAEMOW IMapHUPHOH o0mactu, coenuustomei C- 1 N-KOHIIEBBIC TOMEHBI, KOTOPBIC ITEPEMEIaoT-
CSl IpYT OTHOCHUTENBHO JPYyTa B X0JI€ KATATUTUIECKOTO IHKJIA.

CTpPYKTYpY M YHCTOTY MONYYEHHBIX COSAMHCHMIT OATBEPIIATH C IOMOIIBI0 Macc-criekTpomeTpun n 'H u
*'P SIMP.

Habnronenue, uto m7GSpppG (coenmuuenne Ne 24) u ero aHanoru yctoiuussl Kk hDcpS, sBisieTcss HEOXHU-
JaHHBIM, MOCKOJIBKY THAPOJIN3 MOIYYCHHBIX COCIMHEHHH MPOTEKAeT Yepe3 CTaluio HyKJIeOo(DWILHON aTaku Ha
¢docdarHyIO TpyNITy, CMEKHYIO C 7-METHITYaHO3UHOM, YTO COTJIACYETCS ¢ KaTaJIMTUUYECKIM MEXaHU3MOM, yCTa-
HOBJICHHBIM JJISl IPUPOJHBIX CYOCTPaTOB.

TakuM 00pazoM, B HaCTOAIIEM W300PETEHHH OIMCAHBI CTPYKTYPHI U CHIOCOOBI CHHTE3a Pa3IMYHbIX aHaJIo-
roB 5'-konna MPHK (xsma), comepxamux S'-pocdopornonarseiii ¢pparment. Hu kxakue-mmbo n3 omMcaHHBIX
aHAJIOTOB K3I1a, HU MX CBOMCTBA B OTHOIICHUH (epMmerTa DepS, HU crocoObl MX MPUMEHEHNUS, B YACTHOCTH JJIS
JIEYeHUsI CIUHATbHOM MbImedHoi atpodun (CMA) w/wm obnerdennst cumntomoB CMA, He ObLIIH paHee OTH-
CaHbI B TUTEpATypeE.

BriOpannbie ananmoru npuMeHsuy it cuate3a MPHK ¢ ncmonb30BaHneM MeTo1a TPAHCKPHITIIUY in Vitro ¢
yuactneM PHK-mommmepassr SP6 (New England BioLabs). beuto omnpeneneHo, kakod HpOIEHT ITyja TpaHC-
KPHIITOB, MMEIOIINX UIMHY 35 HYKJICOTHIOB, COAEPKHUT KII-CTPYKTYPY, M 3aTeM Oblia HCCIeloBaHa IOJ(Bep-
JKEHHOCTb 3THX TPAHCKPUITOB JETpaaluy 1Mo AedcTBreM pekoMOnHanTHOro dgepmenra Dcpl/2 uz Schizosac-
charomyces pombe (npumep 2, tecr 4, ¢ur. 8, ¢pur. 9, Tadn. 6). [lomHOpa3MepHbIE TPAHCKPHUIITHI, KOJUPYIOIINE
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mrorudepasy (B KayecTBE PEMOPTEPHOrO T'€HA), MOIBEPraid TPAHCIIIUU B JIN3aTE PETHKYJIOIUTOB KPOJHMKA
(¢ur. 10, mpumep 2, Tect 5) u B knerkax Hela, TpanchunmpoBannsix Monudunuposanuoir MPHK (dur. 11,
npumep 2, Tect 6). B 06oux cirydasx s dektuBHOCTh TpaHchsaiuu MPHK B 06enx cuctemax TpaHCISAIIUN OTIpe-
JIEJISUTA TTyTEeM OIIEHKH aKTUBHOCTH CHHTE3UpPOBaHHOTO Oenka (fmonudepaspl) (Tabda. 6).

TepMuHBI, UCTIONB3yEMBIE B HACTOSIIEM OMMCAHUH, HMEIOT CIEAYIONTNe 3HaueHus. TepMHUHbI, HE oIpee-
JICHHBIE B HACTOSIIEM OIMCAHWHU, UMCIOT IIPEICTABICHHOE 3HAYCHNE U MTOHATHBI CIICIHATIICTY B JaHHOMW obJac-
TH TEXHUKHU B CBETE HACTOSAIIETO ONMMCAHM M KOHTEKCTa ONMCAHUS HACTOSIICH MaTeHTHOH 3asBKku. Crenyromniie
YCIIOBHBIE 0003HAYEHUS, €CITM HE YKa3aHO MHOE, OBLIN MCIIOIF30BAaHbI B HACTOSIIEM OMICAHUH, IPHYEM TEPMH-
HBI UMCIOT 3HAYCHUS, YKa3aHHBIC B OTIPEACICHUIX HUKE.

TepmuH "ankun" OTHOCHTCS K HACHIIIICHHOMY JTHHEHHOMY HIIH Pa3BETBICHHOMY YTIICBOJIOPOJHOMY 3aMecC-
TUTEITI0, UMCIOIIEMY YKa3aHHOE YHCJIO aTOMOB yriepoja. IlpuMmepaMu alKWIBHOTO 3aMECTHTEIS SBISIOTCS
-METWJI, -3TWI, -H-TIPOIWII, -H-OYTHII, -H-TICHTUJ, -H-TeKCUI, -H-TeTITUI, -H-OKTHJI, -H-HOHWII U -H-Jermi. Mimro-
cTpaTHBHBIC pa3BeTBICHHBIC -(Ci-C|()adKWIbl BKIFOYAIOT -U30IPOIWI, -BTOP-OyTHI, -H300YTHI, -TPET-OYTHIL,
-M30TICHTHJ, -HEOMCHTII, -1-MeTWIOyTWI, -2-MeTHIOyTHa, -3-MeTwnOyTtun, -1,l-guMerwnmpormn, -1,2-
JTUMETHIITIPOTINT, -|-METHITICHTHI, -2-METHWITNCHTUN, -3-METWIMCHTU, -4-METWIIEeHTUN, -l-3Tunoytun, -2-
STWIOYTHI, -3-0THNOyTHA, -1,1-muMerunOyTun, -1,2-mumeTmnOyTun, 1,3-muMeTmoyTun, -2,2-TUMEeTHIOYTHIT,
-2,3-mumMeTIIIOyTHN, -3,3-TUMETHIOYTHI, -1-MEeTHITEKCHI, 2-METHITEKCHII, -3-METHITEKCHII, -4-MEeTHITEeKCHII,
-5-MeTHIIreKcui, -1,2-TUMEeTHINEHTH, -1,3-IUMEeTHIIIIEHTH, ~-1,2-TUMETHITeKCHII, -1,3-IuMeTHAreKCcuI, -3,3-
TUMETHIITEKCHI, 1,2-TUMeTHITenTII, -1,3-TUMETHIITe T U -3,3-TUMETUITEII T U JPYTHE.

TepmuH "amkeHUT" OTHOCUTCS K HACHIIIEHHOMY JIMHEHHOMY WA Pa3BETBICHHOMY allMKINIECKOMY YTIIe-
BOJOPOJHOMY 3aMECTUTEII0, UMEIOIIEMY YKa3aHHOE YHCIO aTOMOB YIJIEPOJia U COJEpKalleMy IO MeHbIIeH
Mepe OIHY ABOMHYIO CBs3b yriepon-yriepon. [IpuMepaMu alKeHWIBHOTO 3aMECTHTENs SIBISIOTCS -BHUHUIL,
-ayut, -1-0yTeHu, -2-0yTeHu, -u300yTHIACHII, -1 -TICHTCHI, -2-TICHTEHWI, -3-MeTHII- 1 -OyTeHWI, -2-MeTHII-2-
OyTeHmw1, -2,3-mTUMeTHI-2-0yTeHW, -1-TeKCeHWNI, -2-TeKCEHWII, -3-TeKCEHII, -1-TenTeHuI, -2-TenTeHWI, -3-
TeNnTeHus, -1-OKTeHWJ, -2-OKTeHWJI, -3-OKTCHWJI, -l-HOHCHWJI, -2-HOHEHWJ, -3-HOHEHWN, -l-meueHwr, -2-
JETIeHWI, -3-JIeIICHIT U APYTHE.

TepmuH "ankuHII" OTHOCUTCS K HACBIIICHHOMY JIMHEWHOMY WJIM Pa3BETBICHHOMY AIlUKINIECKOMY yTIe-
BOJIOPOJHOMY 3aMECTHTEIIO, UMEIOIMEMYy YKa3aHHOE YHCIIO aTOMOB YTJIEpo/a M COAeprKalleMy 10 MEHBIIeH
Mepe OIHY TPOWHYIO CBS3b YIIIepoA-yriepod. [IpuMmepamu aTKHHIIBHOTO 3aMECTUTENS SBISIOTCS alleTHIICHUI,
nponuHWI, -1-OyTuHuN, -2-OyTWHWN, -1-TIEHTHHWI, -2-TIGHTHHWI, -3-MeTWi-1-OyTwHMI, 4-TIeHTHHWI, -1-
TeKCHHII, -2-TeKCUHIII, -5-TeKCUHWI U IpyTHE.

TepmuH "rerepoaroM” OTHOCHTCS K aToMy, BBIOPAHHOMY M3 TPYIIIBI, COCTOSIIEH M3 KUCIOPOAA, CEpHl,
asora, (hochopa U Jpyrux.

Tepmun "BDOXXX" oTHOcHTCS K BBICOKOI((EKTUBHOM KMAKOCTHOW XpomaTorpaduu, a pacTBOPUTEINH,
0003HaucHHBIC Kak pacTBopuTenu it "BOXXX", 03HauaroT pacTBOPUTENN MOAXOSIICH YUCTOTHI IS aHATN3a
meronioM BOXKX (BbicokoapekTHBHON KUIKOCTHOH XpoMaTorpadumn).

Tepmun "SIMP" o3HauaeT saepHBII MaTHUTHBIN PE30HAHC.

Tepmun "kneTodHas cucTeMa' OTHOCHUTCS K KIETKaM, CIIOCOOHBIM OCYIIECTBISATH MPOILECC OMOCHHTE3a
Oenka Ha maTpune PHK.

TepmuH "HekIeToUHas cUCTeMa" O3Ha4daeT OMOJIOTHYECKYIO CMECh, CONEPIKaIlyl0 BCE WHTPEIMCHTHI, He-
obxoxnmele s OmocuHTe3a Oenka Ha ocHOBe MaTpuilsl PHK, kak mpaBuiio nm3ar KUBOTHBIX WM PACTHTENb-
HBIX KJICTOK.

Cnoco0bl ocylecTBICHHS HACTOSIIEr0 H300peTeHHs

Crnenyromue mpuMepsl TPUBEACHBI TOIBKO I MIDTFOCTPAIMN HACTOSAIIETO M300pPETEHUS | I 00BsCHE-
HUS Pa3lINYHBIX €O acIEKTOB, a HE UL €r0 OTPaHWYCHUS, M HE TOJDKHBI OBITH OTOXKICCTBICHEI CO BCEM €ro
00BEMOM, KOTOPEIH OIpeesicH B mpuiiaracMoil opmyiie nzooperenus. Cieayromniie NpuMepsl, €CIH He yKasa-
HO MHOE, BKIIIOYAIOT NMPUMCHEHHUE CTAHAAPTHBIX MATCPUAJIOB M CIIOCOOOB, UCIONB3YEMBIX B JaHHOW 00JacTH,
WA METOJIUK, PEKOMCHIOBAaHHBIX MTPOU3BOIUTEINICM [UII KOHKPETHBIX MaTePHAaIOB U CIIOCOOOB.

IIpumepbI

O6mas nH(bpOpMAIHA O CHHTE3E, BRICICHIH U ONPEACTICHNH XapaKTePHCTHK HOBBIX aHAJIOTOB KAIIa.

HyxireoTnapl, KOTOpBIE SBISUINCH IPOMEKYTOUYHBIMU COSIUHEHHUSAMH, OUHIIAIN C MTOMOIIBI0 HOHOOOMEH-
Hoit xpomatorpaduu Ha DEAE Sephadex A-25 (HCO; ¢opma) ¢ ucrosb30BaHAEM JTHHEHHOTO TpajneHTa Ou-
kapOoHnata TpmdTHiammonus (TEAB) B nemonnsnpoBanHo# Boje. [locne BeImapuBanus NpU MOHWKCHHOM JIaB-
JICHWH, B TPOIIecCe KOTOPOT0 HECKOJIBKO pa3 nobaBisumu 96% stanon mig pasnoxernns TEAB Oydepa, mpome-
JKYTOYHBIC COCITUHCHUS BBIICISUIA B BHJIC COJICH TpUATHIaAMMOHMS. KOHEUHBIC IPOTYKTHI (aHAJOTH K3Ia) OYH-
K TAaKUM JKe 00pa3oM, a 3aTeM OYHUIIIAIH ¢ TIOMOIIBI0 moynpenaparuBHoit BOYKX 1 HeCKoIbKO pa3 moasep-
rayy JTHO(TU3AINH, U BRIICISIN B BUJIC COJICH aMMOHHS. AHATUTHYCCKYIO oOpaieHHO-(pa3oByro BOXKX (0D
B3XX) mpoBomunu Ha mpubope Agilent Technologies Series 1200 ¢ komonkoit Supelcosil LC-18 RP-T
(4,6x250 MM, ckopocTh TOTOKa 1,3 MII/MHH) C UCHOJIB30BaHUEM JHHEITHOTO rpanguenta 0-25% meraHomna (Tipo-
rpamma A) B 0,05 M anerate ammonus (pH 5,9) uin 0-50% meranona (nporpamma B) B 0,05 M anerare ammo-
Hus (pH 5,9). DmonpoBaHHbIe coeANHEHUS] OOHAPYKUBAIH C IOMOLIBIO IETEKTOpa yIbTpadruoIeToBol N BUIHU-
Mmoit gactu criektpa (UV-VIS) (mpu amuae BoiHb! 260 HM) U BiroopecieHTHOTo AeTekTopa (BO30yXACHHE TPH
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JUIMHE BOJIHBI 260 HM, Mciryckanue npu aiuHae BosHsl 370 uM). [Ipenapatusayro O® BOXKX nposBoanny Ha ToM
ke mpubope ¢ ucmonbp3oBaHueM kojoHku Discovery RP Amide C16 (21,2x250 MM, ckopocTh mortoka 5,0
MJI/MHH) W JIMHEHHOTO TpaaueHTta anetonnTpmia B 0,05 M aunerare ammonus (pH 5,9) B xauecTBe MOABHIKHOM
daser. Criextpsr 'H SIMP 1 *'P SIMP peructpuposanu npu 25°C Ha npuope Varian UNITY-plus ¢ gacToToit
399,94 MI'mu 161,90 MI't coOTBETCTBEHHO. XMMHYECKHE CIBUTHU 'H amp mpuBecHBI oTHOCUTEeNbHO TSP (3-
tpumermiacnnn[2,2,3,3-D4]nponronara Hatpus) B D,O (BHYTpeHHHI cTaHmapt). XHMHYECKHE CABHTH - P
SMP npusenens! otHOcuTEnHHO 20% (ocdopHoit kucnoTsl B D,O (BHemHMA cTaHAapT). Macc-ClIeKTpsI BBICO-
KOTO pa3pelieHus B pexuMme aereknuu otpurareabHo [MS ESI (-)] wim mosoXuTenbHO 3apsKEHHBIX MOHOB
[MS ESI (+)] peructpupoanu Ha npruoope Micromass QToF 1 MS. CuutsiBanue (haroopeciieHITNH B TUIAHIIIe-
Tax mpoBoawn Ha npudope Tecan Infinit 200 ® PRO ¢ Bo30yxaeHneM npu jinHe BoiaHbl 480 HM U UCITycKa-
HUEM TIpH JIUTMHE BOJTHBI 535 HM. OOpasibl IoMenany B 9epHbId 96-myHouHsri mianmret (Greiner). Kpucrammm-
3aIMI0 MTPOBOMIIN B 96-IIYHOUHBIX TUTAHINETaX C JIYHKaMHU, CHAa0)KeHHBIMH 3 JmH3aMu (Swissci), ¢ HCITOJIb30Ba-
HUEM Jo3upyromiero ycrporictBa Mosquito Crystal (TTp Labtech). PacTBopuTeny u nmpyrue peareHTHl prooOpe-
tanu y Sigma-Aldrich u ucnosb3oBany 6e3 TOMOJHUTENHLHON OYHCTKH, €CIIM HIDKE HE yKa3aHo uHoe. KoMmmep-
YeCKH JOCTYIHBIE HATPUEBBIE CONM T'yaHo3uHMOHO(pochara (GMP) u ryanosunaudochara (GDP) npespatmanu
B COJIM TPHATHIAMMOHHS C MCHOJIb30BaHNEM MOHOOOMeHHOH xpomatorpaduu Ha Dowex 50 WXS8. Comu tpu-
STHIAMMOHHS ¥ HaTpHeBbie comd m' GMP u m’GDP, m’GMP-Im u m’GDP-Im monyuany, kak OIECaHO B JIHTe-
patype ((Kalek, Jemielity et al. 2005), (Jemielity, Fowler et al. 2003)). 5'-Jle30kcu-5'-noaryaHosuH, 5'-1e30KCH-
5'-troryaHo3uH-5'-MoHOTHOGOChAT W TPUITHIAMHUHPOCHOPOTHOAT MONYyIaTM, KaK OIHCAHO B JIUTEpaType
((Arakawa, Shiokawa et al. 2003), (Zuberek, Jemielity et al. 2003)). Conp TpudTHIaMMOHES M’ GpCH,p momny-
yau, Kak onrcano B qutepatype (Kalek, Jemielity et al. 2006). GpCH,ppS mony4anu, Kak OImMcaHO B UICTOYHH-
ke (Kowalska, Ziemniak et al. 2008).

B npuBeneHHBIX HIKE IpUMepax Il KOHKPETHBIX COCIUHEHUI B CKOOKax NMpHBEACHA CChUIKA Ha QUTYPY
¥ HOMEp, YKa3bIBAIOUIMA Ha ONPE/IeICHHBIE 3aMECTHTENH, COOTBETCTBYIONIHIA KOHKPETHOMY HOMEPY ISl KOH-
KPETHOTO aHaJIora KaIa.

[Mpumep 1. CunTe3 U BbIAEICHUE HOBBIX aHAJIOTOB KAIIA.

OO0t criocob cuHTEe3a 5'-HOAHYKICO3UIHBIX MPOU3BOAHBIX (ur. 1, Ne 3, 4).

K mepemermmBaeMoii ¢ IMOMOIIBI0 MarHUTHOW MELIAJKHM CYCIEH3WH COOTBETCTBYIOHIETo Hykieo3uza (1
MMOIb), Tpudenunpochuna (3 Mmoap, M=262,29 r/mons) n uMuaasona (6 mmons, M=68,08 r/mons) B N-
METWII-2-TIMPPONINANHOHE (10 KOHIEHTpalmu Hykieosuaa 0,25 monw/m) nodasmsmn uox (3 mmons, M=253,81
T/MOJb) B T€UCHHE 5 MUH IPH KOMHATHOW Temreparype. Peakunio mpoBOAMIN B T€UEHHE 3 U, M XOJ PEaKIiH
KoHTposmpoBayn ¢ momoirsio O® BOXX. 3atem peakmuonnyo cmech BiauBain B pactsop CH,Cl:H,O (3:1,
00./00.), pa30aBisisl peakIMOHHYIO0 cMech B 12 pa3. B Teuenue 24 4 npu 4°C Ha rpaHuie paszena IBYX CIIOCB
o0Opa3oBbIBAJICS OeNblii KpUCTAIUTHUECKUN ocafok. Ocamok OoT(GMILTPOBBIBAIM TPH MOHMWKEHHOM IaBJIICHUH,
MIPOMBIBAIA METWICHXJIOPUIOM U CYIIHIH B BakyyMme Hag P,Os.

5'-Jle3okcu-5"-nonryano3ut (¢ur. 1, Ne 3).

5'-Jlezokcu-5'-noaryanosus (¢ur. 1, Ne 3) (10,4 1, 26,5 mmomns, 75%) mOITydaad, UCHONB3Ys B KauyecTBE
HCXOJTHOTO BemiecTBa ryano3uH (¢ur. 1, Ne 1) (10 T, 35,3 MMOIIB), B COOTBETCTBUH ¢ 00IIeH METOAUKOI. ty (B) =
12,36 muH.

'H SIMP (400 MT't, JIMCO-d¢) & ppm 10,65 (s, 1H, H-1), 7,89 (s, 1H, H-8), 6,47 (bs, 2H, NH2), 5,68 (d,
1H, J =6,26 I'n, H-1"), 5,51 (d, 1H, J = 6,26 'y, 2'-OH), 5,35 (d, 1H, J = 4,70 I'y, 3'-OH), 4,59 (q, 1H, J = 5,48
I'u, H-2"), 4,03 (q, 1H, J =5,09, 3,13 I'u, H-3"), 3,90 (dt, 1H, J = 6,26, 3,13 I'u, H-4"), 3,53 (dd, 1H, J = 6,26, 5,87
I'u, H-5"), 3,39 (dd, 1H, J = 10,17, 6,65 T'u, H-5"); MCBP, U3QP (-) pacuetHoe 3nauenue m/z mis C;oH1INsO,,
(M-H): 391,9861, sxcniepumenTanbsHoe 3Hadenue: 391,98610.

5'-le3okcu-5"-non-2'-O-metrnryano3ut (¢ur. 1, Ned).

2'-O-Metnn-5'-ne3o0kcu-5"-noaryanosus (pur. 1, Ne 4) (328,8 mr, 0,81 mmons, 80%) mosryganu, HCIIOIb-
3ys B KaueCTBE UCXOAHOTO BemecTa 2'-O-metunryanosud (¢ur. 1, Ne 2) (300 mr, 1,0 MMOJIB), B COOTBETCTBHH C
obmeit metoaukoi. tg (B) = 14,44 muH.

'H SIMP (400 MI't, IMCO-dg) & ppm 7,95 (s, 1H, H-8), 6,50 (bs, 2H, NH2), 5,81 (d, 1H, J = 6,41 T, H-
1), 5,50 (d, 1H, J = 5,34 T'n, 3'-OH), 4,41, 4,40 (2d, 1H, J = 6,26, 6,41 I'u, H-2"), 4,28-4,25 (m, 1H, H-3"), 3,97,
3,96 (2t, 1H, J = 6,56, 3,05 I'n, H-4"), 3,56 (dd, 1H, J = 6,41, 10,38 I';, H-5"), 3,43 (dd, 1H, J = 10,53, 6,87, 6,71
I'm, H-5"), 3,30 (s, 3H, CH3).

MCBP, U3P (-) pacuerHoe 3HaueHue m/z mist C H3INsO4 [M-H]: 406,0090, sxcniepuMeHTaNBHOE 3HA-
yernue: 406,0021.

5'-Jle3okcu-5"-noa-7-merunryanosut (¢ur. 1, Ne 5).

5'-Jle3okcu-5"-noaryanosut (¢ur. 1, Ne 3) (2 r, 5,09 mmons) pactBopsiin B 6e3BogHOM IM®DA (20 M) 1
no6asismn Mel (2,5 mut, 40,7 mmonb). PeakiionHyo cMech IepeMenBaii Ha MarHUTHON MeIajKe IpH KOM-
HATHOW TeMIieparype. X0/ peakiuu KoHTpoiupoBain ¢ momoripio O® BOXKX. Korma ucxomHoe BEmecTBo Ie-
pecTaBaio 0OHAPYKUBATHCS, PEAKITMIO OCTAHABINBAIN ITyTeM 100aBieHus BoAbI (10 MiT), M30BITOK METHIIHOIH-
Jla YIIapuBalH MOl BAKYYMOM W KOHIIEHTPHPOBAIN PEAKIHOHHYIO CMECh MIPH MOHIDKEHHOM JIaBICHUH. 3aTeM K
ocTaBmeMycsi HeouniieHHoMy npoaykty nobasisiim CH,Cl, (100 M) u momydanu skenThlid ocamok. Ocamok
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OT(MIBTPOBBIBATN TPH NOHIKeHHOM HasiieHnH, npombiBan CH,Cl, (3x20 mir) u cymmnn B TeueHune 24 9 B
Bakyyme Hajg P4Oq¢. Beixon: 1,6 r (77,0%). tg (B) = 11,94 mun.

'H IMP (400 MT'ni. D,O) & ppm 5,98 (d, 1H, J = 3,91 I'u, H-1"), 4,81 (dd, 1H, J = 4,70 T'u, H-2'), 4,31 (t,
1H, ] =5,09, H-3"), 4,15 (q, 1H, J = 5,48, H-4"), 4,07 (s, 3H, CHj3), 3,50-3,62 (m, 2H, J = 4,70, 5,87 I'y, H-5").

MCBP, UDP (+) pacueTHOE 3HaUCHHE M/Z C H;5INsO," [M+H]': 408,01687, JKCIEPUMEHTAIBHOE 3HaUe-
uue: 408,01163.

5'-le3okcu-5"-non-2'-O-metuin-7-metmiryanos3ut (¢pur. 1, Ne 6).

5'-le3okcu-5"-non-2'-O-merunryano3ut (ur. 1, Ne 4) (200,8 mr, 0,49 MMOJIB) pacTBOPSITH B O€3BOTHOM
JAMCO (3,3 mn) u gobasmsum Mel (0,25 mut, 3,9 Mmonb). PeakiimoHHYI0 CMeCh TIepeMelIBaId Ha MarHUTHOW
MeIIake TpyY KOMHATHOUW TemrepaType. X0l peakiuyd KOHTpoiaupoBaimu ¢ nomoripio O® BOXX. Kornma nc-
XOJIHOE BEMIECTBO TMEPEeCcTaBaio 0OHAPYKUBATHCS, PEAKIIMIO OcTaHaBIUBAIH Bosow (10 mur) m moaBoawmm pH mo
HeHlTpanpHOro 3HaueHus ¢ momoubio NaHCO;, H30BITOK METHIIMOIUAA TOIBEPTald SKCTPAKIIMH JTHITHIOBBIM
3¢upoM U 00BETUHSITH BOIHBIC (Da3bl ¢ MOCICTYIONUM KOHIICHTPUPOBAHUEM MTOTYYCHHON CMECH U OYHCTKOM C
noMoInkko npenapatuBHoit BOXKX ¢ momyuenuem 45,8 mr coequnenus (77%). tr(B)= 11,94 mun.

'H SIMP (400 MT';. IMCO-dg) & ppm 9,03 (s, 1H, H-8), 6,39 (bs, 2H, NH,), 5,95 (d, 1H, J = 4,27 T'n;, H-
1), 4,40 (t, 1H, J = 4,58 T'u, H-2"), 4,24 (t, 1H, J = 4,88 'y, H-3"), 4,08-4,06 (m, 1H, H-4"), 4,02 (s, 3H, CH;),
3,59 (dd, 1H, J = 5,19, 4,88, 10,68 I', H-5"), 3,50 (dd, 1H, J = 7,93, 7,63, 10,68 I';, H-5"), 3,41 (s, 3H, CH3);

MCBP, U3P (-) pacuetnoe 3nauenue m/z Ci,H;5sINsO4 [M-H]: 420,01741, skcriepuMeHTaIbHOE 3HAYC-
nue: 420,01758.

I'yano3un 5'-ne30kcu-5'-troryano3ut- 5'-monogocdopornoar (¢pur. 2, Ne 7).

K cycniensum 5'-ne3oxcu-5"-nonryanosuna (¢wur. 2, Ne 3) (2,0 r, 5,1 mmois) B 100 Mt ecmecu IM®PA:H,O
(1:1, 06./06.) noGassu Tpex3aMmenieHHbIH THodochar HaTpus (4,6 T, 25,5 MMoIIb). PeaknimoHHy0 cMech Tiepe-
MEIIMBAJIA B TeueHue 24 9 Mpu KOMHATHOH Temmeparype. Ocanok ynaasu myTeM GuibTparuu, GuibTpaT yra-
pHUBAIH TIPH TOHIDKEHHOM JaBieHUH. OcTaTok pacTBOpsuid B 50 MJI BOIBI M OCAXIATH H30BITOK TpeX3aMelleH-
Horo THodochata HaTpus myTem goOaeneHms 100 mu metanona. ITocie oTneneHUs] HEOYUIEHHBIH MPOAYKT
OYUINAIH C TIOMOIIBI0 HOHOOOMeHHOU XpoMaTtorpadun Ha Sephadex. ITpoaykT moaBepramu CyOIMMAIMOHHON
cymke. Bexon: 1,9 1, (64%). tr (B) = 4,24 muH.

'H SIMP (400 MT'. D,0) & ppm 8.05 (s. 1H, H-8), 5,89 (d, 1H, J = 5,73 T';, H-1"), 4,85 (dd, 1H, J = 5,48
I'm, H-2Y), 4,51 (2d, 1H, T = 4,98, 4,23 I'u, H-3"), 4,33-4,39 (m, 1H, H-4"), 3,16-3,08 (m, 2H, I'n, H-5"); *'P IMP
(162 MTI'r;, D,O) & ppm 15,42 (s, 1P).

MCBP, U3P (-) pacuetnoe 3nauenue m/z CyH;3NsO,PS™ [M-H]: 378,02788, skcniepuMeHTaIbHOE 3HAUC-
Hue: 378,02828.

I'yano3un-5'-ne3okcu-5"-Tro-7-MeTiryano3ut-5'-monodocdoporuoar (dur. 2, Ne 8).

K cycnensun 5'-ne3oxcu-5"-uon-7-metmnryanosuna (¢ur. 2, Ne 6) (2,0 r, 4,92 mmoins) B 100 M IMDA
no0aBIsIIHM Tpex3aMeleHHbIH THodocdar Hatpus (4,43 T, 24,6 MMoITb). PeakinoHHYIO CMECh IepeMeInBaIl B
TeyeHune 48 4 mpu KOMHATHOHM Temmeparype. Ocajok ymaasum, a GUIbTpaT yIapyuBaad MPU MOHWKCHHOM JIaB-
neraun. OcTaToK pacTBOPsUT B 50 MIT BOJIBI M OCaKIIaIM H30BITOK TpeX3aMelIeHHOTo THo(ochaTa HATpHs MyTeM
nobasnenus metanona (100 mi). [Tocie oTneneHns HEOUUIIEHHBIN MTPOIYKT OYHIIIAIHN C MTOMOIIBI0O HOHOOOMEH-
HOU xpomatorpaduu Ha Sephadex. IIpoxykt moxsepramm cyOommmanmonHo# cymke. Bexon: 1,55 1, (53%). tr
(B) = 4,64 mun.

'H SIMP (400 MT'i. D,O) & ppm 7,85 (s, 1H, H-8), 5,89 (d, 1H, J = 3,74 T', H-1"), 4,78-4,75 (m, 1H, H-
2'), 4,43-4,39 (m, 2H, H-3', H-4'), 4,09 (s, 3H, CH;), 3,08-2,94 (m, 2H, T'n, H-5"); *'P SIMP (162 MI'n, D,0) &
ppm 14,45 (s, 1P).

MCBP, U3P (-) pacuetnoe 3unauenue m/z C;H;sNsO,PS™ [M-H]: 392,04353, skcriepuMeHTaIbHOE 3HAUEC-
Hue: 392,04378.

OOmass MeToAnka CHHTE3a T'yaHO3HMH-5'-JIE30KCH-5'-THOTYaHO3HMH-5'-MOHO(OC(HOPOTHOATHMHUAA30IUIOB
(dur. 2, Ne 9, 10).

[Moaxonsmiee ncxonuoe coeannenue (tpudTrnammonuitias (TEA) conp Hykimeotuaa) (1 MMoOJIb) cMemm-
Banu ¢ umuaazosom (10 mmonsb) u 2,2'-mutHogunupuauHoM (3 Mmmois) B JIM®A (110 KOHIIEHTpAWK HYKICOTH-
na 0,15 M). 3arem noGasmsum TpudTUIaMuH (3 MMoITb) 1 Tpuderunpochun (3 MMOIb) U TIEpEMENTUBAIA CMECh
B TeueHHe 24 4 ipu KOMHATHOU Temmeparype. Jlobasnenne 6e3BoaHor0 pactBopa NaClO,4 (4 MMOITb Ha KaXKABIH
(dbochaTtHBIii PparMeHT) B cyxoMm ameroHe (Jio oovemy B 10 pa3 Gonbiie, yeM o0beM mobaBineHHOro JIM®DA)
MPUBOJMIO K OCAXKICHUIO MPOJIYKTa U3 peakuoHHoU cMmecH. [locie oxmaxnenus n0 4°C ocagok oTGHUIbTpo-
BBIBAJIH, IPOMBIBAJIA XOJIOAHBIM CYXHM aIleTOHOM M CYIIHIIN B Bakyyme Hax P4Oy.

I'yano3uH-5'-1e30KCcH-5'-THOTYaHO3UH-5"-MOHOOoCcPopoTHOATIMHIA30TH T (PuT. 2, Ne 9).

I'yanosun-5'-ne3okcu-5"-Tuoryanosnt-5'-moHopochopotrnoarumuaazonun (pur. 2, Ne 9) (352 wmr, 0,75
MMoONb, 89%) mosydanH, WCIONb3ys B KadyeCTBE HCXOJHOTO BEIIECTBAa S5'-I€30KCH-5'-THOTYaHO3MH-5'-
MoHopochopoTtroar (¢pur. 2, Ne 7) (500 mr, 0,86 MMOJIB), B COOTBETCTBHHU € 00IIeH MeTOAUKOH. tg (B) = 8,27
MUH.

3P SIMP (162 MT', D,0) & ppm 11.69 (m, 1P).

MCBP, UDP (-) pacuetnoe 3Hauenue m/z mis Cj3HisN;OgPS™ [M-H]J: 428,05476, sxcniepuMeHTaNBHOE
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3HadyeHue: 428,05452.

5'-Jle30KkCcHu-5'-THOTYaHO3WH-7-METIIITYaHO3MH-5'-MoHOpochopoTnoaTnmunazoauy (pur. 2, Ne 10).

5'-Jle30KCHu-5'-THOTYaHO3WH-7-METHITYaHO3UH-5'-MoHOpochopoTrnoatumuaazonun (dur. 2, Ne 10) (321
mr, 0,69 mmomb, 82%) momydanu, HCMONB3yS B KadyeCTBE MCXOIHOTO BeEIeCTBa S5'-1e30KCH-5'-THO-7-
METWITYaHO3UH-5'-MoHOpochopoTroar (¢pur. 2, Ne 8) (500 mr, 0,84 MMOJIB), B COOTBETCTBHUHU C OOIIEH METOH-
Koi. tg (B)=8,39 mum.

MCBP, UDP (-) pacuernoe 3nauenne m/z mist Ci4H7N,OqPS™ [M-H]: 442,07041, sxcniepuMeHTaIbHOE
3nauenue: 442,07070.

I'yano3un-5'-ne3okcu-5'"-Tnoryano3us-5"-mudocdopornoar (¢pur. 2, Ne 11).

I'yano3uH-5'-e30kcu-5'-Tuoryanosus-5'"-monodocpoporuoanmugazonun (pur. 2, Ne 9) (100 wmr, 0,22
MMOJIB) pacTBopsiM B Oe3BogaoM JIM®A (2 mur) n nobasnsuin Tpuc(tpudtunammonus) docdar (100 mr, 0,26
MMOJIB), 3aTeM aobasismu ZnCl, (235,84 mr, 1,76 mmonb). X0z peakuu KOHTPOIUPOBAIK ¢ moMoIpo Od-
BDXX. PeakimoHHyI0 cMeCh IE€peMEIINBaId NP KOMHATHOH TeMIepaType A0 MCUEe3HOBEHHs HCXOJHOTO Be-
IIECTBA. 3aTE€M PEaKIHIO OCTAHABIMBAIY ITyTeM J00aBiIeHus BogHoro pactBopa IJTA (513,92 wmr, 1,76 mmons,
50 M) u "HelTpanm3oBanu ¢ momonisio 1M NaHCO;. HeounmeHHBIH TPOAYKT OYHIIAIHA C TIOMOIIBIO HOHOO0-
MeHHoi xpomarorpadun Ha DEAE-Sephadex u Beinensum B popme comu TEA. Beixoa: 108,5 mr (0,14 MMoub,
65%).

MCBP, U3P (-) pacuetHoe 3nadenune m/z st CioH4NsO1oP,S™ [M-H]: 457,99421, sxcnepuMeHTanbHOE
3HaueHue: 457,99481.

5'-Jle30KCcHu-5'-THOTYaHO3WH-7-MeTIITyaHo3uHaudocdar (¢pur. 2, Ne 12).

5'-Jle30KcHu-5'-THOTyaHO3WH-7-METHIITYaHO3UH-5'-MoHOQochopoTnoatumunazonuy (pur. 2, Ne 10) (100
mr, 0,21 mmonb) pactBopsimu B 6e3BogHoM [IM®PA (2 M) u mobasistmu Tpuc(TpudTiiiaMmmonus) ¢ocdar (100
mr, 0,26 mmoib), 3aTeM gobaemsum ZnCl, (224,54 mr, 1,68 Mmoibp). Xoa peakiiuu KOHTPOIHPOBAIH C TIOMOIIBIO
OD-BOXKX. PeaknnoHHyI0 cMech MepeMENINBAIH IPU KOMHATHONW TeMIIEpaType A0 UCUE3HOBEHUS HMCXOTHOTO
BEIIECTBA. 3aTEM PEaKIUI0 OCTAHABIMBAIM IyTeM noOaBieHUs BomHoro pactBopa DJITA (490,56 wr, 1,68
MMoOJTb, 50 M) u HelTpasmzoBanu ¢ omomipio 1M NaHCO;. HeounteHHBIH TPOIYKT OYUIIAIN C TTOMOIIHIO
nonoobMeHnHo# xpomatorpadgum Ha DEAE-Sephadex u Boigensmu B dopme comu TEA. Bexom: 91 mr (0,12
MMOJIb, 54%), tr (B) = 5,07 MuH.

'H SIMP (400 MI1, P,0) 6 ppm 8,11 (s, 1H, H-8 memnenno oomenuBatomwmiics), 5,97 (d, 1H, J = 3,91 I'n,
H-1"), 4,50, 4,49 (2d, 1H, J = 5,09 I'y, H-2"), 4,41 (q, 1H, J = 5,48, 5,09 I't, H-3"), 4,07 (s, 3H, CH3), 3,34-3,13
(m, 3H, H-4', H-5"); *'P SIMP (162 MI'i, D,0) & ppm 6,71 (d, 1P, J = 30,81 T'm), 8,21 (d, 1P, J = 30,81 I'm).

MCBP, U3P (-) pacuetHoe 3nadenure m/z st Ci;H¢NsO1oP,S™ [M-H]: 472,00986, sxcniepuMeHTanbHOE
3nauenue: 472,00967.

I'yano3uH-5'-1e30KCcH-5'-THO-7-MeTHITyaHO3WH-2'"-mrudochopornoar (¢pur. 2, Ne 13).

5'-J1e30KcHu-5'-THOTyaHO3HWH-7-METIIITYaHO3UH-5'-MoHOQochopoTnoatumunazonuy (pur. 2, Ne 10) (100
mr, 0,21 mmoibp) pactBopsii B Oe3BogHoM JIM®PA (2 M) m mobaBmsmu Trodochat Hatpus (47 wmr, 0,26
MMOJIB), 3aTeM aobasismu ZnCly (224,54 wmr, 1,68 mmonb). X0 peakiuu KOHTPOIUPOBAIX ¢ moMoIso Od-
BDOXX. PeakimoHHyI0 cMeCh IEepeMEIINBaId NP KOMHATHOH TeMIepaType A0 MCUE3HOBEHHs HCXOJHOTO Be-
IIECTBa. 3aTE€M PEaKIHIO OCTAHABIMBAIY ITyTeM J00aBiIeHus BogHoro pactBopa IJTA (490,56 mr, 1,68 mmouns,
50 mi) u Helitpanu3oBanu ¢ noMomnsio 1M NaHCO;. HeounteHHBIH TPOIYKT OYHUIANIH C MOMOIIBI0 HOHOO0-
MeHHoi xpomatorpadhun Ha DEAE-Sephadex u Beinenennyto coims TEA conb cpasy ke HCIONB30BAIN B peak-
mun coderanmsa. Bexom: 110 mr (0,13 mmoms, 64%); MCBP, UDP (-) pacuerHoe 3HadeHHMe m/z s
C11H6N5OgP,S,” [M-H]: 487,98702, skcriepuMenTanbHOe 3HaueHue: 487,98724.

CuHTe3 5'-S-aHamoroB K3ma myTeM S-aKUITUpOBaHusI.

OO61ast METOINKA.

Cons TEA xonnesoro tnogocdara nykieosuna (1 sxsus.) cycrenauposany B IMCO (10 KOHIEHTpaLu#
npumepHo 0,1-0,2 M). 3atem no6asmsuin DBU (1,8-nnazabunukino(5.4.0)yanen-7-eH) (1 5KBUB.) U IPOU3BOIHOE
S'-moaryano3una (1 skBuB.). XoJ peakimu KoHTponupoBamu ¢ momompio OD BIXX. Tlocne mcuesHOBEHUs
CUTHAJIa KOHIIEBOTo THO(OoC(aTa peakIuio OCTAHABIMBAIH IyTeM 100aBicHus 1% yKCyCcHOU KUCIOTH 10 pH=7,
PCaKIMOHHYIO CMECh pa30aBIIsLIH BOJON U MPOMBIBAIIU ATHIANECTATOM. [IPOYKT OYHIIIATH C IIOMOIIBEO HOHOO0-
meHHOH xpomarorpadun Ha DEAE-Sephadex u Beigensuin B popme conu TpusTHiaaMMonust. [Ipoxykr ounmianu
¢ TIOMOIIIBIO ToyTpenapaTuBHoit OD-BIKX.

P1-(T'yano3un-5'-nm)-P2-(5'-ne3okcu-5"-tnoryanosun-5'-mi)-gudocdar - GppSG (dur. 3, Nel9).

GppSG (207 MEOII, 0,009 mmoib, 24%) morydand, HCHOABR3YA B KadecTBe McxongHoro BemiectBa GDPpS
(dwur. 3, Ne 14) (506 MEOIT, 0,042 MMOmB), B COOTBETCTBUH C 001mel MeToaukoil. OP-BOXKX: tg (A) = 6,9 muH.

'H SIMP (400 MTI'u. D,0) & ppm 7.96 (s, 1 H), 7,81 (s, 1 H), 5,77 (d, 1 H, J= 5,48 '), 5,70 (d, 1 H, J=
5,87 I'm), 4,80-4,70 (m, 2H, mepekpriBaeTcsi ¢ cUrHAJIOM Bojbl), 4,64 (t, 1 H, J= 5,48 T'm), 4,43 (t, 1 H, t, J=3,91
I'm), 4,37 (t, 1 H, J= 3,91 '), 4,30-4,15 (m, 4H), 3,30-3,13 (m, 2 H); *'P SIMP (162 MI'n. D,0) & ppm 7,63 (d,
1P, J = 32,28, 12,5 Tm), -12,02 (d, 1P, J = 30,81 TI'm); MCBP, UDP (-) pacuerHoe 3HadYeHWE M/z s
CyoH,sN1O14P,S™ [M-H]: 723,07531, sxcnepuMeHTaibHOE 3HaueHue: 723,07546.

P1-(7-Merunryanosus-5'-un)-P2-(5"-ne30kcu-5'-ruoryanosus-5'-mn)-mdocdar m’GppSG (dur. 3, Ne 21).
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m7GppSG (1028 MEOII, 0,045 mmomnb, 9%) monydand, HCIONB3ys B KadeCTBE HMCXOJHOTO BEUICCTBA
m7GDPpS (¢ur. 3, Ne 17, 5830 MEOII, 0,51 MmMomb), B cooTBeTCTBHU ¢ 00mIeH MeToaukoir. OD-BOXKX: tg (A)
=5,9 mMumH.

'H SIMP (400 MI'n, D,O) & ppm 8,98 (s, 1 H, H-8 m’G), 7,87 (s, 1 H, H-8 G), 5,88 (d, 1 H, ] =2,0 I', H-
1'm’G), 5,73 (d, 1 H, J=5,7 Ty, H-T G), 4,69 (t, 1 H, J= 5,5 I'n, H-2' G), 4,51 (bs., 1 H, H-2' m'G), 4,32 - 4,44
(m, 5 H, H-3' G, H-3' m'G, H-4' G, H-4' m’G, H-5' m’G), 4,24 (dd, 1 H, J=11,3, 5,4 ', H5" m’G), 4,04 (s, 3 H,
CH;), 3,24 - 3,41 (m, 2 H, HS'", 5" G).

3P SIMP (162 MT'. D,0) & ppm 7,38 (dt, 1P, J = 29,0, 11,5 '), -12,00 (d, 1P, J = 32,23 T';); MCBP,
HDP (-) pacuernoe 3Hauenne m/z misa C, H,7NgO14,P,S” [M-H]: 737,09096, skcniepruMeHTAIbEHOE 3HAYCHUE:
737,09052.

P1-(7-Metun-5'-ne30Kkcu-5'"-rHoryanosun-5'"-mi)-P2-ryamosun-5"-uiaudpochar m' GSppG (¢ur. 3, Ne 23).

m'GSppG (1660 MEOIL, 0,073 mmomb, 35%) MONydany, MCMONb3ys B KA4eCTBE HCXOIHOTO BEIIECTBA
GDPpS (¢ur. 3, Ne 14; 2532 MEOII, 0,21 MMoIB), B COOTBETCTBHU ¢ 0011l MeToankoil. OD-BIXKX: ty (A) =
7,75 muH.

'H SIMP (400 MT'.. D,0) & ppm 7,99 (s, 1 H, H-8 G), 5,83 (d, 1 H, T =42 ', H-1' m’G), 5,80 (d, 1 H, J =
6,0 ', H-1' G), 4,65-4,70 (2 H, 1, H-2' G, H-2' m'G), 4,45 (t, 1 H, ] = 4,1 ', H-3' G), 4,19 - 4,41 (5 H, T, H-3'
m’G, H-4' G, H-4' m’G, H5', 5" G), 4,05 (s, 3 H, CH3), 3,35 - 3,43 (m, 2 H, H5', 5" m’G).

3'p IMP (162 MI'n. D,0) & ppm 7,32 (dt, 1P, J = 29,0, 11,0 '), -11,84 (d, 1P, J = 29,00 I')); MCBP,
UDP (-) pacuetHoe 3naueHne m/z mist Cp HpsNgO14P,S™ [M-H]: 737,09096, skcriepuMeHTaIbHOE 3HAYCHHE:
737,09146.

P1-(T'yano3un-5'-mm)-P3-(5'-ne3o0kcu-5"-rnoryanosun-5'"-mn)-tpudochar-GpppSG (¢pur. 3, Ne 20).

GpppSG (1149 MEOII, 0,051 mmois, 51%) nomayyanu, HCHIONb3ys B KauecTBe ucxoqHoro semecrsa GTP,S
(dwur. 3, Ne 15; 1233 mEOII, 0,10 MMoib), B cooTBeTCTBHH ¢ 0011eit MeToaukoin. OD-BIXKX: tr (A) = 5,50 MuH.

'H SIMP (400 MT';, D,O) & ppm 8,02 (s, 1 H, H-8 G), 7,90 (s, 1 H, H-8 G), 5,82 (d, 1 H, J = 6,0 'y, H-1'
G),5,78(d, 1 H,1=6,2Tm, H-1'G), 4,84 (t, 1 H,J=5,7T1, H-2'G), 4,74 (t,  H,J=5,7T'n, H-2' G), 4,52 (t, 1
H,1=42Tn,H-3'G), 4,47 (t, 1 H,J =43 I'u, H-3' G), 4,30 - 4,38 (m, 2 H, H4', 5' G), 4,27 (m, 2 H, H-4', 5"
QG), 3,25 -3,35 (m, 2 H, H5', 5" G).

'P AIMP (162 MI'. D,0) & ppm 8,21 (dt, 1P, J =27,00, 13,3 I'my), -11,34 (d, 1P, J = 19,30 I'w), -23,78 (dd,
1P, J=27,00, 19,30 I'm);

MCBP, UDP (-) pacuetHoe 3HadueHne m/z mist CooHysN9O17P3S™ [M-H]: 803,04164, sxcniepuMeHTanbHOE
3nauenue: 803,04135.

P1-(7-Metui-5'-1€30KCH-5'"-THOTyaHO3uH-5"-11)-P3-ryanosus-5"-mwitpudochar m’GSpppG (dur. 3, Ne
24).

m'GSpppG (729 MEOIL, 0,032 mmomnb, 13%) momydany, HCMONb3ys B KA4eCTBE HCXOIHOTO BEIIECTBA
GTP,S (¢ur. 3, Ne 15; 3000 MEOII, 0,25 MMo1B), B COOTBETCTBHH ¢ 00meld MeToaukoi. OD-BOXX: tg (A) =
5,36 MuH.

'H SIMP (400 MT';, D,0) & ppm 8,92 (s, 1 H, H-8 m’G), 7,96 (s, 1 H, H-8 G), 5,78 (d, 1 H, J =4,30 T'y, H-
1'm’G), 5,74 (d, 1 H, ] = 5,87 ', H-1' G), 4,63 (m, 2 H, H-2' G, H2' m'G), 4,48 (dd, 1 H, ] = 4,43, 3,52 I'n;, H-
3'm’G), 4,36 - 4,26 (m, 4 H, H-3' G, H-4' G, H-4' m’G, H-5' G), 4,24-4,19 (m, 1H, H-5" G), 4,00 (s, 3 H, CH3),
3,33-3,24 (2 H, m, H-5', 5" m’G).

3P SIMP (162 MT'n, D,0) & ppm 7,57 (d, 1P, J = 27,88 T'), -11,68 (d, 1P, J = 20,54 I'rr), -24,00 (dd, 1P, J
=29,35, 22,01 T'm).

MCBP, N3P (-) pacuetHoe 3HaueHne m/z mis C,1H,ygN0017P3S™ [M-H]: 817,05729, sxcnepuMeHTanbHOE
3nauenue: 8§17,05494.

P1-(7-Metunryanosus-5'-mn)-P3-(5'-ne30kcu-5'"-tnoryanosun-5'-un)-tpudochar  m’GpppSG  (¢ur. 3,
Ne 22).

m7GpppSG (1582 MEOIL, 0,07 mMmounb, 32%) moiydalid, UCIOJIB3YsS B KauyeCTBE HMCXOJHOrO BEIIECTBA
m7GTPYS (¢wur. 3, Ne 18; 2616 MEOII, 0,23 MMOJIb), B COOTBETCTBUH C 001Iei MeToankoin. ODP-BIXKX: tg (A) =
6,06 MuH.

'H SIMP (400 MT';, D,O) & ppm 9,02 (s, 1 H, H-8 m'G), 7,87 (s, 1 H, H-8 G), 5,84 (d, 1 H, J = 3,52 'y,
H1'm’G), 5,70 (d, 1 H, J = 6,65 I', H-1' G), 4,80-4,67 (m, 1 H, H-2' G), 4,52 (t, 1 H, J = 4,30 'y, H-2' m’G),
4,41 (dd, 2 H, J=4,70, 4,30 I'n, H3' G, H3' m'G), 4,38 - 4,30 (m, 2 H, H-4' G, H-4' m’G), 4,36-4,31 T, 2H, H5'
m’G), 4,02 (s, 3 H, CH3), 3,30-3,20 (m, 2 H, ] = 12,6, 6,3 T';, H5', 5" G).

3'P SIMP (162 MI'n, D,O) & ppm 7,66 (d, 1P, J = 29,35 '), -11,73 (d, 1P, T = 22,01 '), -23,95 (dd, 1P, J
=22,01, 27,88 T'm).

MCBP, UDP (-) pacuetnoe 3HaueHne m/z mist C,1HygN19O17P3S™ [M-H]: 817,05729, sxcniepuMeHTaNbHOE
3HaueHue: 8§17,05748.

P1-(2'-O-Metun-7-metni-5'-ne30kcu-5'-tuoryano3ut-5'"-mn)-P3-ryanosun-5'-unrpudocdar -
m,"?°GSpppG (ur. 3, Ne 26).

m,*°GSpppG (140 MEOIT, 0,006 MMonb, 5%) TONy4amn, HCIOIB3Ys B KAYECTBE HCXOJHOTO BEIIECTBA
GTPyS (¢ur. 3, Ne 15; 1500 MEOII, 0,12 mmoib), B cooTBeTcTBHA ¢ 001Ied Metomukoir. OD-BIXX: ty (A) =
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7,89 muH.

'H SIMP (400 MTI'.. D,0) & ppm 7.93 (s. 1H, G), 5,81 (d, 1H, J=3,91 ', H-1' m’G), 5,72 (d, 1H, J = 6,26
I'm, H-1' G), 4,65 (t, 1H, J = 5,48 I'u, H-2' m’G), 4,43-4,40 (m, 1H, H-2", G, H-3' m’G), 4,32-4,18 (m, 6H, H-3'
G, H-4', H-5', G, m'G), 4,01 (s, 3H, CH3), 3,52 (s, 3H, OCHj).

3P AMP (162 MTI't. D,0) & ppm 7.35 (d. 1P, J = 26,41 I'm),-11,68 (d, 1P, J = 19,07 '), -24,02, -24,18
(2d, 1P, J=26,41, 19,07 I'my).

MCBP, N3P (-) pacuetHoe 3HaueHne m/z mist Co,H30N0O017P3S™ [M-H]: 831,07294, sxcnepuMeHTanbHOE
3nauenue: 831,07477.

P1-(7-Metun-5'-ne3okcu-5'-tuoryano3un-5'-mn)-P3-ryanosun-5'-mi-2,3-metunearpudocdar -
m’GSppCH,pG (¢ur. 3, Ne 25).

m'GSppCH,pG (353 MEOII, 0,016 Mmonb, 27%) mOTydaiH, HCHONb3Ys B KAa4eCTBE HCXOJHOTO BEIIECTBA
m7GpCH2PPyS (¢wur. 3, Ne 16; 717 mEOII, 0,06 MMOB), B COOTBETCTBUU ¢ 00mIei MeToaukoil. ODP-BIXKX: tg
(A) = 6,36 MmuH.

'H SIMP (400 MTI'. D,O) & ppm 9.03 (s. 1H, H-8, m’G), 8,17 (s, 1H, G), 5,83 (d, 1H, J = 4,30 'y, H-1'
m’G), 5,78 (d, 1H, J = 4,48 T, H-1' G), 4,70-4,66 (m, 2H, H-2' m’G, H-2'", G), 4,46 (d, 1H, J = 3,91, 5,09 ', H-
3", G), 4,38-4,33 (m, 2H, H-3', m'G, H-4', G), 4,32-4,28 (m, 1H, H-4', m’G), 4,26-4,20 (m, 1H, H-5', G), 4,19-
4,13 (m, 1H, H-5" G), 4,02 (s, 3H, CH3), 3,34-3,22 (m, 4H, H-5', G, m’G); *'P SIMP (162 MT'1t, D,0) & ppm;

3P SIMP (162 MT'. D,0) & ppm 17,03 (d, 1P, T = 10,27 I'ny), 7,47-6,97 (m, 2P); MCBP, 9P (-): pacuer-
Hoe 3HadeHue m/z it CyH;30N g0 14P3S™ [M-H]: 815,07803, sxciepumMenTanbHOe 3HaueHue: 815,07923.

Cunre3 5'-S-aHaoroB K3Ma ¢ UCMOJb30BaHUEM UMHUIA30UI0B.

O0mas MeToauKka

5'S-GMP-Im (¢ur. 2, Ne 9) (matpueBas conb, 50 mr, 0,11 MMoinb) 1 moxxomsmuit audocdar (1 MMoib) -
m,"?°GDP (¢ur. 4, Ne 28), m’GpCH,p (dur. 4, Ne 27), m’-5'S GDP (ur. 2, Ne 12), m’GSppPS (dpur. 2, Ne 13)
umn m'GDPPBS (¢ur. 3, Ne 17) - cycnenaupopamu B 6e3somuom JIMPDA (1,0 M1), 3aTeM 106aBIsmm Ge3BOIHbIH
ZnCl, (95 mr, 10 3kB., 0,7 MMoIIB). PeakIMOHHYIO CMECh SHEPTHYHO MEPEMEIINBAIN JI0 PACTBOPEHHUS PEareHTOB.
Xonx peakuu KoHTpoupoBaiu ¢ noMomsio OD-BOXKX. [Tocne okoHuanus peakuuu (24 1) 100aBIsN MOIX0-
nsmiee kommdecTBo pactBopa DJITA (Na, OJITA, 237 mr, 0,7 Mmmons), noasoawitd pH 10 6 ¢ moMoIe0 Cyxoro
NaHCO;, 3aTeM HEOYMINEHHBIA MPOIYKT OYHUINAIN C MOMOIIBI0 HOHOOOMeHHOW xpomatorpadum Ha DEAE-
Sephadex u Beensm B Bume coneii TEA (WM HENMOCPEACTBEHHO OYMINAIM C TOMOIIBIO MpenapaTHBHOMN
B3XX). 3aTem momy4eHHbIe MPOAYKTHI JOTIOTHATEIHHO OUHIaH ¢ ToMoInbio OD-BOXX.

P1-(2'-O-Metun-7-metunryano3ut-5'-mn)-P3-(5'-ne3o0kcu-5'-trnoryano3un-5'-mm)-tpudocdar -
m,"?°GpppSG (ur. 4, Ne 38).

m, > °GpppSG (122 MEOIL, 0,005 MMob, 6%) TOJTy4alH, HCIOJb3ys B KAYECTBE HCXOJHOTO BEIIECTBA
m,”*"°GDP (¢ur. 4, Ne 28; 912 MEOII, 0,08 mMomb), B cooTBeTCTBHU ¢ 00meit Metoaukoi. OD-BOXKX: tg
(A)=6,29 muH.

'H SIMP (400 MT'i, D,0) & ppm 9,00 (s, 1H, H-8 m’G), 7,88 (s, 1H, G), 5,87 (d, 1H, J = 2,74 'y, H-1'
m’G), 5,69 (d, 1H, J = 6,65 I'u, H-1' G), 4,64 (t, 1H, I = 5,48 Ty, H-2' m'G), 4,48 (dd, 1H, J = 4,48 I'n;, H-2', G),
4,43-4,38 (m, 2H, H-3',G, H-3', m7G), 4,36-4,32 (m, 1H, H-4', G), 4,30-4,26 (m, 1H, H-4', m'G), 4,25-4,16 (m,
2H, H-5', G), 4,03 (s, 3H, CH3), 3,53 (s, 3H, OCH3), 3,30-3,22 (m, 2H, H-5', m’G);

3P AMP (162 MTI'n, D,0) & ppm 7,68(d, 1P, J = 27,88 I'np), -11,68 (d, 1P, J = 20,54 I'ny), -23,78, -23,94
(2d, 1P, J =27,88, 19,07 I'ny);

MCBP, NP (-) pacuetHoe 3HaueHne m/z mist Co,H30N0O017P3S™ [M-H]: 831,07294, sxcnepuMeHTanbHOE
3naugenue: 831,07350.

P1-(7-Metun-5'-ne3okcu-5'-tuoryano3un-5'-mn)-P3-ryanosun-5'-mi- 1,2-metunentpudocdar -
m’GpCH,ppSG (¢ur. 4, Ne 37).

m'GpCH,PpSG (1002 MEOII, 0,044 MMO1Ib, 25%) TOJTy4aiy, HCIONB3Ys B KA4eCTBE MCXOIHBIX BEIIECTB
m’GpCH,p (ur. 4, Ne 27; 2052 MEOIT, 0,18 Mmoib) i 5'-S-GMP-Im (122 mr, 0,27 MMOJIB), B COOTBETCTBHH C
o0bmreit meronukoit. OD-BIXKX: tr (A) = 6,26 MuH.

'H SIMP (400 MI', D,O) & ppm 9,31 (s, 1H, H-8, m’G), 8,02 (s, 1H, G), 5,90 (d, 1H, J = 3,13 T'y;, H-1'
m7G), 5,75 (d, 1H, J = 5,87 T'u, H-1' G), 4,80-4,70 (m, 2H, mepekpriBacTCa ¢ CUTHAIOM pactBoputens, H-2'
m'G, H-2', G), 4,58 (dd, 1H, J=3,91, 3,48 I', H-3', G), 4,48 (t, 1H, H-3", m’G), 4,40 (dd, 1H, J = 3,91, 4,06, H-
4'. G), 4,37-4,29 (m, 3H, H-4', m’G, H-5', G), 4,19-4,13 (m, 2H, H-5', G), 4,03 (s, 3H, CH3), 3,30-3,19 (m, 2H,
H-5', G, m'G), 2,40 (t, 2H, T = 20,35 ', CH,).

3P SIMP (162 MT'1, D,O) & ppm 17,11 (d, 1P, J = 8,80 I'ry), 7,64-6,76 (m, 2P).

MCBP, UDP (-) pacuetnoe 3HaueHre m/z st CoyH3oN;9O16P3S™ [M-H]: 815,07803, sxcniepuMeHTaNBHOE
3naugenue: 8§15,07906.

P1-(7-Metun-5'-ne3okcu-5'-tuoryano3un-5'-mn)-P3-(5'-ne3okcu-5'-rruoryano3un-5"-mn)-rpudocdar -
m’'GSpppSG (¢ur. 4, Ne 32).

m'GSpppSG (768 MEOIL, 32 wmr, 0,028 Mmonb, 40%) TOTydaii, HCHOIb3ys B KAUeCTBE MCXOIHBIX Be-
wects m'-5'S-GPP (57 mr, 0,07 mmons) 1 5'S-GMP-Im (50 mr, 0,11 MMOJB), B COOTBETCTBUH C OOIIEH METOTH-
koii. OD-BOXKX: tg (A) = 6,80 muH;
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'H samP (400 MTI'i, D,O) & ppm 8,38 (s, 1H, H-8 m’G MeIeHHO obmenmBarommiics), 7,84 (s, 1H, G),
5,78 (d, 1H, J = 4,70 T'u, H-1' m’G), 5,69 (d, 1H, J = 6,65 I'u, H-1' G), 4,64 (t, 1H, J =

4,70 Tu, H-2' m'G), 4,40, 4,39 (2d, 1H, J = 2,74, 3,52, 4,40 'y, H-3', G), 4,36-4,29 (m, 3H, H-4' G, H-5',
G), 3,99 (s, 3H, CHs), 4,37-4,28 (m, 3H, H-4', H-5', m'G).

P SIMP (162 MT'1, D,O) & ppm 7,74 (t, 2P, J = 27,88), -24,61 (t, 1P, ] = 29,35 I'n).

MCBP, UDP (-) pacuetnoe 3naueHure m/z mist C, HpgN 9O 16P3S,” [M-H]: 833,03445, sxcniepuMeHTanbHOE
3nauenue: 833,03550.

P1-(7-Metun-5'-ne30kcu-5'"-rnoryanosun-5'-mn)-P3-ryanosun-5"-ui-2-tnotpudocdar -  m’GSpppG
D1/D2 (¢wur. 4, Ne 30, 31 COOTBETCTBEHHO).

m'GSpp,pG (1080 MEOIL, 45 wmr, 0,039 mMMomnb, 56%) monydaan B BHAE CMECH IMACTEPEOH30OMEPOB
D1/D2, ucronk3ys B KauecTBe HCXOMHBIX Bemects m' GSppBS (56 mr, 0,07 Mmonk) u 5'S-GMP-Im (50 wr, 0,11
MMOJIb), B COOTBETCTBHH C OOIIEH METOIUKOM.

Jlnactepeonsomephl pasnersuid ¢ ucnoiab3oBanueM OD-BOXXX u Boinensiu B Buae cojieil ammonus. D1
(¢wur. 4, Ne 30): (438 MEOII, 18 mr, 0,016 mmoib, 23%) OD-BIXKX: tg (A) = 6,56 muH.

'H SIMP (400 MTI'u. D,O) & ppm 8,98 (s, 1H, H-8, m’G), 8,08 (s, 1H, G), 5,82 (d, 1H, J = 4,27 I'u, H-1'
m’G), 5,77 (d, 1H, J = 5,80 I'u, H-1' G), 4,67-4,65 (m, 2H, H-2' m'G, H-2', G), 4,49-4,47 (m, 1H, H-3', G), 4,39-
4,35 (m, 1H, H-3', m'G, H-4', G), 4,33-4,23 (m, 3H, H-4', m'G, H-5', G), 4,02 (s, 3H, CH3), 3,38-3,25 (m, 2H,
H-5', m'G).

3P SIMP (162 MI'n, D,0) & ppm 29,18 (dd, 1P, J = 34,83, 27,37 T'), 6,96 (dt, 1P, J = 34,83, 12,44 I'n),
-12,37 (d, 1P, J =27,37 I').

MCBP, U3P (-) pacuetnoe 3naueHne m/z aist Cy HygN1gO16P3S, [M-H]: 833,03445, sxcniepuMeHTaNBHOE
3nauenue: 833,03549.

D2 (dur. 4, Ne 31): m’GSpp,pG D2 (380 MEOII, 16 mr, 0,014 mmons, 20%) OD-BIXKX: ty (A) =6,71
MUH.

'H SIMP (400 MI', D,O) & ppm 8,98 (s, 1H, H-8, m’G), 8,14 (s, 1H, G), 5,82 (d, 1H, J = 4,27 T'u, H-1'
m’G), 5,77 (d, 1H, J = 5,49 I'u, H-1' G), 4,69-4,65 (m, 2H, H-2' m’G, H-2', G), 4,49-4,45 (m, 1H, H-3", G), 4,40-
4,35 (m, 1H, H-3', m'G, H-4', G), 4,34-4,21 (m, 3H, H-4", m’G, H-5', G), 4,03 (s, 3H, CH3), 3,39-3,24 (m, 2H,
H-5', m'G); *'P IMP (162 MI'i. D,0) & ppm 29,44-28,67 (m, 1P), 7,17-6,54 (m, 1P), -12,09-(-12,72) (m, 1P);

MCBP, UDP (-) pacuetnoe 3nauenure m/z mist C, HpgN 9O 16P3S,” [M-H]: 833,03445, sxcniepuMeHTanbHOE
3nauenue: 833,03606.

P1-(7-Metun-5'-ne3okcu-5'-rruoryano3ns-5'-mn)-P3-(5'-ne3okcu-5"-rnoryano3un-5"-mi)-2-rnorpudocdar -
m'GSpp,pSG D1/D2 (dur. 4, Ne 33, 34 COOTBETCTBEHHO).

m'GSpp,pSG (942 MEOIL, 39 wmr, 0,003 mmonb, 48%) Honydann B BHIE CMECH IHACTEPEOH3OMEPOB
D1/D2, ucnone3ys B KauecTBe HCXOAHBIX BerecTs m' GSppPS (56 mr, 0,07 mmons) u 5'S-GMP-Im (50 wmr, 0,11
MMOJIB), B COOTBETCTBHH C O0IIEH METOJUKOM.

Juacrepeonsomepsl pasaensiu ¢ ucnoib3doBanueM OD-BOXKX u Beigensnu B Buae coneil ammonus. D1
(¢wur. 4, Ne 33) (510 MEOII, 21 mr, 0,018 MmMoub, 26%) OD-BIXKX: tg (A) = 7,53 mMuH.

'H SIMP (400 MT';, D,0) & ppm 9,00 (s, 1H, H-8, m’G), 7,99 (s, 1H, G), 5,83 (d, 1H, J = 4,27 'y, H-1'
m7G), 5,75 (d, 1H, J = 6,10 T'u, H-1' G), 4,79-4,68 (m, 2H, mepekpriBacTCca ¢ CUTHAIOM pactBoputens, H-2'
m'G, H-2', G), 4,44 (dd, 1H, J = 4,58 ', H-3', G), 4,41-4,33 (m, 3H, H-3', m'G, H-4', G, m’'G), 4,03 (s, 3H,
CH3), 3,39-3,26 (m, 4H, H-5', G, m'G).

3P SIMP (162 MT'1. D,0) & ppm 28,25 (t, 1P, J = 34,83 T'), 7,31-6,74 (m, 2P).

MCBP, UDP (-) pacuetnoe 3nauenre m/z mist C, HpgN 9O 1sP3S;” [M-H]: 849,01161, sxcniepuMeHTanbHOE
3nauenue: 849,01213.

D2 (¢ur. 4, Ne 34) (274 mEOII, 11 wmr, 0,0098 mmons, 14%), OD-BIXKX: tz (A) = 7,62 muH.

'H SIMP (400 MTI'u. D,O) & ppm 8,99 (s, 1H, H-8, m’G), 8,04 (s, 1H, G), 5,83 (d, 1H, J = 4,58 T'u, H-1'
m7G), 5,75 (d, 1H, J = 6,10 T'n, H-1' G), 4,78-4,66 (m, 2H, nepekpriBaeTcs ¢ CUTHAJIOM pacTBoputens, H-2'
m'G, H-2', G), 4,46-4,42 (m, 1H, H-3", G), 4,41-4,34 (m, 3H, H-3', m'G, H-4', G, m'G), 4,04 (s, 3H, CH3), 3,39-
3,24 (m, 4H, H-5', G, m'G).

3P SIMP (162 MT', D,0) & ppm 28,29 (t, 1P, J = 34,83 T'), 7,32-6,68 (m, 2P).;

MCBP, U3P (-) pacuetnoe 3naueHne m/z aist Cy HygN19O15P3S;” [M-H]: 849,01161, sxcniepuMeHTaNBHOE
3Hauenue: 849,01217.

P1-(7-Merunryanosus-5'-un)-P3-(5"-ne30kcu-5'-tuoryanosun-5"-mwi)-2-tuotpudocdar - m’GpppSG
D1/D2 (¢ur. 4, Ne 35, 36 COOTBETCTBEHHO).

m’GppspSG (1941 MEOII, 0,086 MmoIb, 28%) molydyaad B BUIE CMECH AMacTepeonzomepoB D1/D2, uc-
TMoJIB3ysl B KauecTBe MCXOAHBIX BemecTB m GPPPS (3492 MEOIL, 0,31 mmomns) u 5'S-GMP-Im (5550 MEOII,
0,46 MMOIB), B COOTBETCTBHHM € 0oOmIel MeToanKkod. J[nactepeon3oMepsl pasfessiii ¢ ucnojibp3oBannem Od-
BOXX wu Begensnu B Buze coneit ammonus. D1 (¢dur. 4, Ne 35): (888 MEOIL, 0,039 mmons, 13%) OD-BOXKX:
tr (A) = 7,12 muH.

'H SIMP (400 MTI'u. D,0) & ppm 9,07 (s, 1H, H-8, m’G), 7,95 (s, 1H, G), 5,88 (d, 1H, J = 3,52 T'u, H-1'
m7G), 5,74 (d, 1H, J = 6,26 T'u, H-1' G), 4,80-4,70 (m, 2H, H-2' m’'G, H-2', G TepeKpbIBaeTcs ¢ curaainom P,0),
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4,56 (dd, 1H, J = 4,70, 3,52 I'n, H-3', G), 4,47-4,40 (m, 2H, H-3', m'G, H-4', G), 4,39-4,33 (m, 3H, H-4', m'G,
H-5', G), 4,03 (s, 3H, CH3), 3,35-3,20 (m, 2H, H-5', m'G).

3P SIMP (162 MT'1. D,0) & ppm 29.00 (dd, 1P, J = 33,75, 26,41 '), 6,98 (d, 1P, J = 33,75, Tw), -12,56 (d,
1P,J = 24,94 T'm).

MCBP, UDP (-) pacuetnoe 3naueHure m/z mist C, HpgN 9O 16P3S,” [M-H]: 833,03445, sxcniepuMeHTanbHOE
3nauenue: 833,03514.

D2 (¢wur. 4, Ne 36): m’GppspG D2 (1053 MEOIT, 0,046 mmounb, 15%) OD-BOKX: ty (A) = 7,42 MuH.

'H SIMP (400 MT';, D,0) & ppm 9,04 (s, 1H, H-8, m’G), 7,95 (s, 1H, G), 5,85 (d, 1H, J = 3,52 T'y, H-1'
m’G), 5,73 (d, 1H, J = 6,26 T';, H-T' G), 4,80-4,70 (m, 2H, H-2' m’G, H-2', G nepekpsiBaercsi ¢ curagom D,0),
4,54 (dd, 1H, T = 4,30, 3,91 I', H-3', G), 4,45 (t, 1H, J = 5,09 I'n, H-3', m'G), 4,43-4,40 (m, 1H, H-4", G), 4,39-
4,32 (m, 3H, H-4', m’G, H-5', G), 4,03 (s, 3H, CH3), 3,37-3,21 (m, 2H, H-5', m'G).

3P SIMP (162 MI', D,0) & ppm 28,99 (dd, 1P, J = 33,75, 26. 41, 24,94 T'), 6,94 (d, 1P, ] =3521, '),
-12,48 (d, 1P, J = 24,94 T'n).

MCBP, U3P (-) pacuetnoe 3naueHne m/z aist Cy HygN1gO16P3S, [M-H]: 833,03445, sxcniepuMeHTaNBHOE
3HaueHue: 833,03494.

Tabnuna 4. [IpeacraBieHbl CHHTE3UPOBAHHBIC M UCCIICIOBAHHBIC HOBBIC aHAJIOTH K311a

Howme CoepuHeHune CTpykTypHas cdopmyna Xumunyeckoe
P HaumeHoOBaHue
G O
V| \)N\ 5'-pesokcn-5
12 m’GSpp 9 9 NN Nk, TUOryaHO3UH-5-7-
'O’Zfo’gfs o MeTUnryaHosnHaudocdar
OH OH
HG @
NY x
QH QH (Nf)\ P1-(7-MeTunryaHo3uH-5'-
F } ¢ 9 N7 NH, nn)-P2-(5’-pesokcn-5'-
7| O PO
2 m’GppSG HN N ° Z © g oo TNOTYaHO3NH-5-un)-
HN/TI N/> OH OH andocdar
[o]
g ¢
NI~
OH oK <AL P1-(7-meTunryaHo3uH-5'-
22 m'GpppSG oo fodoto o | M un)-P3-(5'-ae3oKcu-5'-
ppp HaNe N1y 5878 w TUOryaHO3UH-5"-un)-
;r L » OH OH Tpucbocar
N
o
g ¢
OH OH (/N i \j‘\
o o N N NH, P1-(7-meTun-5’-pe3okcu-
23 m’GSppG o o—ﬁ—o—ﬁ—s—| o 5’-TOryaHo3uH-5-un)-P2-
HZN\(:‘J:'} 6 ° —1. ryaHosuH-5-unamcocdar
HN N
[o]
m’GSpppG e 9
NL_~~
OH OH CT P1-(7-meTun-5-aesokcu-
¢ 9 NN N, 5'-TMOryaHO3NH-5"-un)-P3-
24 0" Lo—p-o-P-o-p-s4 , ¥
FaN N $ 88 ryaHoO3uH-5'-
H\Nr | N/> OH OH untpudocdar
o
m’GSppCH:pG He @
N, x
OH oH (f\j‘\ P1-(7-MeTnn-5-ne3okcu-
¢ ¢ ¢ TN 5'-TNOryaHo3uH-5'-un)-P3-
25 0 Lob_p-op-s ¥
HaN NN 8§78 o ryaHosuH-5’-un-2,3-
H\“TJN) S Om MeTuneHTpudocdar
_ o]
m72°GSpppG HG O
OH_oH </N' Y P1-(2'-O-meTun-7-metun-
o o ¢ N N’)\NH2 5’-pe3okcn-5’-
2 0 O,‘;‘;,o,,‘;,o_ﬁ,sj o TUOTyaHO3UH-5"-1n)-P3-
HaN NN, 6 o © ryaHo3uH-5’-
g v O O unTpudocdar
[¢]
m’GSppspG D1 WG 9
NX >
OH OH (/N i i P1-(7-MeTun-5'-ae30Kcu-
30 0 Lot ot ots NTUNH 5’-TMOryaHO3NH-5"-nn)-P3-
HoN N 5784 w ryaHo3uH-5'-un-2-
H\Nr L2 OH OH Tpudhoccpar D1
N
o]
m’GSppspG D2 ne O
N~
OH OH ¢ j\ P1-(7-meTun-5-ge3okcu-
¢ § ¢ NTONTNH, 5’-TMOFyaHO3UH-5’ P3
31 0" Lo-p-o—p-0-P-s— 4 Y H-5-un)-P3-
NN 5 6 o ryaHo3uH-5"-un-2-
H\Nr [ » OH OH Tpudocdar D2
O
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m’GSpppSG HG ¢
oH OH <,N l;Nk I’D1-(7-Memn-5’-,q’esm(cu-
o o N NH, 5’-TuoryaHo3unH-5"-un)-P3-
32 o S,ﬁ,o,ﬁ,o_ﬁ,sj o (5’-ne3okcun-5'-
HAN NN, 6 o o TUOryaHO3UH-5-un)-
H\Nr ‘ N’> OH OH Tpudocdar
(o]
m’GSppspSG D7 HG
oH o </N | \)N\ P1-(7-meTun-5’-ne30Kkcm-
o s o NN SNH, 5’-ToryaHosuH-5"-un)-P3-
33 0" Ls—p-o—p-o-p-s— (5’-ne3okcn-5'-
HzNY/N N, o o o TUOryaHo3uH-5-un)-2-
w2 OH OH Tpudocear D1
o
m’GSppspSG D2 HG ¢
OH OH </N i ‘)N\ P1-(7-meTun-5’-gesokcu-
o v o NN SNH, 5’-TMOryaHo3uH-5'-un)-P3-
34 07 Ls-p-o—p-0--s , (5’-pesokcm-5'-
HZNY’N N, ©c o © TUOTYyaHO3UH-5’-un)-2-
o % OH OH Tpudocdar D2
o]
m’GppspSG D7 G ¢
N >
OH OH [ i P1-(7-MeTURryaHO3UH-5"-
o s O NTSNTNH, 3 3
35 o 7 T i un)-P3-(5’-pe3oken-5’-
Ls—ﬁ—o—ﬁ—o»ﬁ—o—l o !
HN NN a8 s TUOryaHo3uH-5"-un)-2-
g 0 o Tpudbocdar D1
[e]
m’GppspSG D2 HG O
Ni A~
gHQw ¢l i P1-(7-MeTunryaHo3uH-5'-
¢ § 9 NN N, un)-P3-(5-pe3sokecn-5'-
36 07 Lg—p-0—pP-0-P-0
HaNN_ 8T o. TUOTyaHO3UH-5’-un)-2-
HN/)(T[ » OH OH Tpudocdar D2
N
O
m’GpCH2ppSG HG  §
N
OH_QH <1 j‘\ P1-(7-MeTun-5'-ne3okcu-
o o o NTSNTNH, 5. 5y . P3.
o 7 7 7 TUOryaHo3uH-5’-un)-P3
37 S=P=0—P——F-0—1 g y
HaN N »osTy ryaHosux-5-un-1,2-
HT l N,> )svar meTuneHTpudocdar
o]
m’2°GpppSG HG
OH OH </N ( \/)N\ P1-(2'-O-M6TM’J‘|-7-
o o o N NP NH, MeTUnryaHosuH-5-un)-P3-
38 o S_%_o_ﬁ_o_%_o o (5’-ne3oken-5'-
HzNY,N N, o o O TUOryaHo3uH-5-un)-
HNm/\I[N) OH Oscp, Tpucpocdar
[o]

ITpumep 2. XapaKTepUCTUKH HOBBIX aHAJIOTOB KAIIA.

Tecr 1. MccnenoBanue MOABEPKEHHOCTH aHAIOTOB JIerpafalyu noj neiicteueM gepmenrta DepS.

3amaya TecTa 3aKI0YaIach B TOM, YTOOBI POBEPUTH, TIOJBEPTAIOTCS JTU HOBBIE 5'-THOdoCchaTHRIE aHATIOTH
KoIa THApou3y mox AeictBueMm (epmenta DepS uenoseka (hDcpS). Dkcrpeccnio peKOMOMHAHTHOTO Oerka
4enoBeka, kogupytomniero ¢gepmert DepS, ocymectBisiim, kak omnucano panee (Kowalska, Lewdorowicz et al.
2008). TTogBep>keHHOCTh HOBBIX aHAJOTOB THUIAPOM3y Tox aeiicrBueM hDcpS omnenuBamm B 50 MM Tris-HCl
oydepe, comepxamem 200 MM KCI u 0,5 MM D/ITA. PeaknimoHHasi CMeCh COJIEPIKUT UCCIETYEMBIHA aHAJIOT K-
na (20 MmxM) u depment hDepS (100 HM) B 400 Mk Oydepa. Uepe3 ycTaHOBIEHHBIE IPOMEKYTKH BPEMEHH H3
peakmoHHON cMecu oTOMparT obpaszer; oobemMoMm 100 mxi. O6paszen mHKyOupytor nipu 98°C B Teuenue 2,5
MUH, a 3aTeM oxyaxaaoT 10 0°C u aHanu3upyroT ¢ nmomonipio OP-BOXKX B ycrmoBusxX, ONMMCaHHBIX B 00MmIEH
MeTouKe. B TecTax Takke MCCIeoBalld KOMMEPYECKH AOCTYMHbIM uHrHOuTOp DepS - coemmnenne RG3039
(Ne 000) (https://www.mda.org/quest/fda-approves-phase-1-clinical-trial-rg3039-sma), GppSG (Ne 19), GpppSG
(Ne 20), a Taxke m’GpppG (Ne 0) u m’Gpp (Ne 00) B KauecTBe KOHTpOIeil. MImocTpaTHBHbIE TIONyUEHHEIE pe-
3yJIBTaThI IPEJICTaBIECHBI Ha Gur. 5 U B Ta0II. 5.

Tecr 2. Onpenenenne 1Cs, 111 BBIOpaHHBIX UHTHOUTOPOB.

3amava TecTa 3aKJII0Yalach B OMPEACICHUU KOHICHTPAIWH, IPH KOTOPOH NaHHBIA WHTHOUTOP MOMABISACT
akTUBHOCTH DcpS 10 50% oT MakcHMaIbHOTO 3HaUYEHUS B KOHKPETHBIX YCIOBHAX. B 3TOM TecTe Mcmonb3oBamm
TOT %€ Oycdep, uro u B Tecte 1. OMHOBpEMEHHO TOTOBIIIM AECATh PEAKIIMOHHBIX CMECEH, Kakaast U3 KOTOPBIX
comeprkana m’GMPF (60 MxM), depment hDepS (50 HM) 1 mccienyeMoe COeIHHEHNHE B UAMA30He KOHIICH-
tparmit 0-50 MxM B 200 Mk 6ydepa. [To ncreueHnn ycTaHOBICHHOTO BPEMEHH, KOTa TIPH OTCYTCTBUM WHTH-
6uropa 30% cyOcTpaTa OBUTO TPEBPAIICHO B MPOIYKT, PEAKIHIO0 OCTaHABIMBAJIM ITyTeM cMmemmBaHus co 100
Mk arietonutpuia (ACN). [[ns ananu3a oTOupanu o0pas3isl 00beMoM 25 MKJI, 3aTeM cMentuBamm ¢ 90 MK pac-
tBOpa TBDS-dumoopecuenna ¢ konnenrparueit 2,5 MkM B JIMCO u nakyOupoBasu B TedueHne 60 MUH. 3aTeM K
obpaszuam nodassimu 100 mxi 200 MM HEPES 6ydepa, pH = 7,0, n namepsiin GIroopeceHIuio, Kak OIuCcaHo
B 0o0mieit Metonuke. Ha ocHOBaHMM MONTy4EeHHBIX PE3YNbTaTOB CTPOMIIM TpaduK 3aBUCHMOCTH ()IIFOOPECLCHIINH
OT KOHIEHTPAaLUK MHIHOUTOpa U onpeaessuin 3HadeHus [Csy myTeM ammpoKCHUManuy TEOPETHIECKOH KPUBOU K
naHHbIM. [TomyueHHBIE pe3ysIbTaThl MPEACTaBICHBI B TA0IMIE 5 1 Ha QHT. 5.
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Tabmuna 5. 3nagenus [Csy 1 TOABEPKEHHOCTD Aerpagalny 1moj aectereM Gepmenta DepS amst BEIOpaHHBIX

COCJTUHEHU U
Ne CoeguHeHne MoaBepkeHHOCTb 1Cs0 [MKM]
pencreuo DcpS

0 m’GpppG NnoABEpraeTcs rngponuay H/0

00 m’Gpp ycmoliyugo/uHaubumop 4,30+0,78
000 RG3039 ycmoliiyuso/uHaubumop 0,041+ 0,012
12 m’GSpp ycmoliyueo/uHaubumop 1,93+0,38
19 GppSG noABEPraeTcs ruaponusy 6onee 100
20 GpppSG noABepraeTcs ruaponuay 6onee 100
21 m’GppSG noABepraeTcs rugponuay H/0

22 m’GpppSG noABepraeTcs rugponmay H/O

23 m’GSppG ycmoliyueo/uHaubumop 2,81+0,51
24 m’GSpppG ycmoliqyuso/uHauéumop 0,84 £ 0,07
25 m’GSppCH2pG ycmouyuso/uHaubumop 6,25 £ 1,22
26 m’2°GSpppG yemodiyueo/uHaubumop 12,57 £5,22
30 m’GSppspG D1 | ycmolivueo/uHaubumop 0,23 + 0,04
31 m’GSppspG D2 ycmoliyuso/uHaubumop 0,17 £ 0,02
32 m’GSpppSG ycmoliyuso/uHaubumop 0,33 £ 0,09
33 m’GSppspSG D1 | yemoiivuso/unaubumop 0,26 + 0,04
34 m’GSppspSG D2 | yemoiiduso/unaubumop 0,051 + 0,008
35 m’GppspSG D71 noABEpraeTcs ruaponunay H/O

36 m’GppspSG D2 nojBepraeTcs ruaponuay H/0

37 m’GpCHppSG ycmoluyuso/uHaubumop 567 £ 1,01
38 m’?°GpppSG noABepraeTcs rmaponmay 72 +17

Tect 3. Onpenencaue cTpykTypsl hepmenta DepS yenmoeka (AN37hDcepS) B komruiekce ¢ aHaorom Ne
34 (m'GSpppSG D2).

3amaga 3TOro TecTa 3aKiIovajach B HCCISIOBAaHUN MEXaHU3Ma B3anuMoeicTBus aHanora Ne 34 ¢ dhepmeH-
ToM DcpS uenoBeka. PexomOunanTHbIN (epMenT DepS yenoBeka, yceuenHslit ¢ N-koHuna (AN37 - ocratku ¢
Ala38 mo Ser337), momydanu, kak omucaHo panee (Singh et al. 2008). Kpucrammmzanuto metogom nuddysnn
MapoB B CHISTICH Karuie MPOBOIWIH ¢ HCToJib3oBanueM 0,2 MK oOpasma, conepskamiero 0,1 M ananora 34 u 7,3
Mmr/mit pepmenTa DepS (MHKyOHMpOBamy Ha Ay B TeUeHHE 15 MUH, 3aTeM HAYMHAIHA KpUCTALTH3aInio) u 0,2 M
pe3epByapHOTro pacTBopa. Kpucramisl KoMIIIeKca MOSIBIBLIINCE B cMecH, coaepikarer 29% I1910 4000 u 0,1M
Tris-HCI, pH 7,6, mpumepHo uepe3 Hepemto. K karte, cogepskaiei KpucTaul, J00aBiIsiId CMECh Pe3epBYapHOTO
pactBopa u rimneprHa (1:1 06./006.), a 3aTeM KpHcTaJUIBl COOMpany U OBICTPO 3aMOPAYKMBAIN B JKHIKOM a30Te.
Hannele o mudpaxumm noxydanmy npu 100K Ha ncTounuke cuHXpoTpoHHOTO M3nydeHus (Beamline 14.1, Bessy
II, Helmholtz-Zentrum Berlin, Germany) ¢ ncnons3zoBanuem aerextopa Dectris PILATUS 6M, a 3aTem naHHbIe
o0pabaTeIBaii ¢ moMomIbio porpaMmHoro odecrneuenust XDS (Kabsch 2010). Pemenne cTpyKTypsl ocyIiecTs-
JSUTH METOJIOM MOJICKYIISIPHOTO 3aMEICHHUS ¢ TIOMOIIbI0 IporpammHoro obecreuenus Phaser (McCoy, Grosse-
Kunstleve et al.2007) ¢ ucrosib3oBanreM cTpyKTypbl DepS, cBszannoro ¢ uaruounropom DG157493 (pdb: 3BL9)
(Singh, Salcius et al. 2008), B kagecTBe MOUCKOBOW Moenn. Moaens uraiaa u ciioBapb (dictionary) mosryqanu
¢ momoisio uHCTpyMeHTa ProDRG (Schuttelkopf and van Aalten 2004). I[Toctpoerne Moaenu 1 mMoa00p JTUTaH-
JIOB BBITIOJIHSJTH C TTOMOIIBI0 TiporpaMMHoro obecnieuenus: Coot (Emsley & Cowtan 2004). YTouHeHHE CTPyK-
TYPBI OCYIIECTBIISUIN C TIOMOIIBIO MporpaMMHoro obecriedenns phenix.refine (Adams, Afonine et al. 2010).

Tect 4. UccnenoBanue MOABEPKEHHOCTH KOpOoTKuX Mojekyn PHK, comepkammx anamorm xi3ma Ha 5'-
KOHIIEe, Ierpaialiuy o aeicTereM ¢pepmenta Depl/2.

3amava 3TOTO MCCIEOBAHUS 3aKII0Yalach B TOM, YTOOBI IPOBEPUTH, MOXKET JIU BCTPaUBAHKE BHIOPAHHBIX
5'-pochopoTronaTHeIX aHaIoroB k3ma B 5'-koHenl PHK okas3pIBaTh BIMSHUC HA MOJBEPKCHHOCTDH MOTYYCHHBIX
TaKUM 00pa3oM TPaHCKPUNITOB ACKIMMpYomeMy aeicTBuio ¢pepmenta Depl/2. PexkomOnHanTHEINH Genok Schiz-
osaccharomyces pombe B ¢opme rerepoaumeproro Depl/2 momyuanu, kak onmcano panee (Floor, Jones et al.
2010). Mcmonp3yeMbie B TAaHHOM aHAJIM3€ TPAHCKPHIITHI IMOJTYYaId TyTEM TPAHCKPHUIIIHMH in Vitro ¢ UCIONIb30Ba-
aueM PHK-nomimepassr SP6 (New England BioLabs). B kauecTBe MaTpuIibl B TPAHCKPHITIIAY in Vitro UCIMOJb-
3oBai  otoxokeHHbIe  OMUTOHYKICOTHIBI ATACGATTTAGGTGACACTATAGAAGAAGCGGGCATGC
GGCCAGCCATAGCCGATCA (SEQ ID NO: 1) u TGATCGGCTATGGCTGGCCGCATGCCCGCTTCTTC
TATAGTGTCACCTAAATCGTAT (SEQ ID NO: 2), oIUTOHYKJICOTHIBI, COACpIKAIIHE TPOMOTOPHYIO TTOCIIe-
noBatenbHOCTh 115 mosiuMepassl SP6 (ATTTAGGTGACACTATAGA (SEQ ID NO: 3)), mo3BOJISIOT MOJTydaTh
PHK  mmno#t 35 wHywieotumoB, wumeronme mnocienoBaTenbHOCTh  GAAGAAGCGGGCAUGCGG
CCAGCCAUAGCCGAUCA (SEQ ID NO: 4), ogaako PHK ¢ xanom Ha 5'-koHIIE HMEOT JUInHY 36 HYKJIE€OTH-
noB. TUMHYHYTO peaKINio TPAHCKPHUIIIINY in Vitro mpoBoawim B o0bemMe 20 MK ¢ mHKyOnpoBanueM mpu 40°C B
Te4eHHue 2 4acoB, peaKLMOHHAsI CMECh cofeprKalia CIeAyIolre KOMIIOHEHTHI: 1 en. monumepassl SP6, 1 en. un-
ruoutopa PHKa3er RiboLock (ThermoFisher Scientific), 0,5 MM ATP/CTP/UTP, 0,125 mM GTP, 1,25 MM nu-
HYKIICOTHIHOTO aHajora k3ma u 0,1 MkM matpuipl. [Tociie 2 vacoB MHKYOMPOBAaHUS K PEAKIIMOHHONH CMECH J10-
6amsun 1 en. IHKaser I (Ambion) u nmponoinkanu nHKyOupoBanue B TedeHue 30 muH nipu 37°C, mocie yero
no6asism O/ITA no xoneunoit konuentpaunu 25 MM. [oxyaennsie PHK ounmianm ¢ nomorpio Habopa RNA
Clean & Concentrator-25 (Zymo Research). 3atem onpenensum kauectBo cuntesupoBannoid PHK B 15% nonu-
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aKpWJIAMHHOM Tele B JeHaTypupyomux ycnosusx. Konnentpanuio PHK, B cBoto ouepenp, oneHHBaNN CIiek-
tpodoTtomerpruecku. [lomydyennas trakum odopaszom PHK xapakrepusyeTcs 3HaUMTENBHOM TeTEpOreHHOCTHIO 3'-
KOHI[a, TIOITOMY JUISl YCTpaHEHHS yKa3aHHOHW mpoOsieMbl momydeHHbie PHK mHKYOHMpOBamu ¢ ne3okcupubdo3n-
MoM (DNAzyme) 10-23 (TGATCGGCTAGGCTAGCTACAACGAGGCTGGCCGC (SEQ ID NO: 5)), gro
npuBoawiIo kK monydenuro PHK mmunoit 25 mykimeotnnoB. PHK, nMeromas kam Ha 5'-koHIE, uMmena uHY 26
HYKJICOTHIOB. Peakmuio pacmieryieHus 3'-KOHIIOB MPOBOIWIH cieayromuM obpazom: 1 mkM PHK uaKYyOHpOBa-
mu ¢ 1 MkM ge3okcupubo3uma 10-23 B cmecu, conepxkanieit 50 MM MgCl, u 50 MM Tris-HCI, pH 8,0, B Teue-
Hue 1 1 pu 37°C (Coleman et al., 2004).

Jlnst pepmenTaruBHOTO aHanmm3a ucnoib3oBamu 20 Hr kaxmoit PHK, kotopsie makyoupoBaym ¢ 3,5 aM
tdepmenTa Dcpl/2 B Oydepe, cogepxamem 50 MM Tris-HCI, pH 8,0, 50 MM NH,CI, 0,01% NP-40, | MM ATT u
5 MM MgCl,. Peaxkmuto npoBoauiu nipu 37°C B koHEUHOM 00BeMe 25 Mii1. Peakruro octanaBimuBanm gepes 0, 5,
15 u 30 MuH myTeM mobaByieHHs paBHOTO KoyimdecTBa cMecu 5 M moueBuHsbl, 44% dopmamuna, 20 MM D/ITA,
0,03% 6pomdpenosnoBoro cunero, 0,03% kcumreHunanona. I[IpoxykTs! peakimun pasaensian B 15% nonmakpuia-
MHJTHOM TeJie B JICHaTypPHUPYIOIINX YCIOBHUSX, MOCIE 3aBEPUICHUS 3JIEKTPO(GOPETHUECKOTO Pas/eICHUs Tellb OK-
pammBanu ¢ nomoubio SYBR Gold (Invitrogen) m nposiBisiii ¢ ncrnosis3oBanueM npubdopa Storm 860 Phos-
phorlmager (GE Healthcare). KomuecTBeHHYI0 OIEHKY HOIYYEHHBIX PE3yJbTaTOB HMPOBOAWIN C HOMOIIBIO
nporpammHOro obecneueHust ImageQuant (Molecular Dynamics). MmttocTpaTHBHBIC pe3yNbTaThl 3TOTO aHAN3a
npencraBieHsl Ha ¢ur. 8, ¢pur. 9, a Takxke B TaOI. 6.

Tab6muma 6. buonmorndeckue cBoiictBa MPHK, comepikamux Ha 5'-KoHIE BEIOpaHHBIE aHAIOTH KATIa

3¢¢EKTMBHOCTb noaBepXeHHOCTb OTHOCUTEeNbHaA
KanupoBaHua? peiicteunio Dcp1/2° | apdekTMBHOCTD TPAHCAALMU
GpppG 0,91 0 0,05+ 0,01
m’GpppG 0,93 0,69 1,00

m,” ¥°GpppG 0,84 0,52 1,56 + 0,14
m;” ¥°GppspG D2 0,82 0,43 3,45+ 0,42
m;” 2 °GSpppG 0,70 0,07 1,73 +0,24
m,” 2 °GpppSG 0,76 0,52 2,23+0,31

* st pacdera 3p(eKTHBHOCTU KIIUPOBAHKS MCIIOIb30BAH JaHHbIE, [IPEICTaBICHHbIE HA (ur. 8 (MOMEHT
Bpemenu 0').

® Jlns pacuera moJBep>KeHHOCTH JeiicTBuio Depl/2, mpencraBieHHON B BHUE OTHOIICHMS KIITMPOBAHHBIX
PHK k cymme HekanupoBaHHBIX U KanupoBaHHbIX PHK B oguH MoMeHT BpemeHu 15 MHUH U mociie HOpMaliu3a-
UM OTHOCHUTENBbHO MoMeHTa BpemeHu (' mis otnensHeix PHK, mcmomb3oBanm maHHBIC, MpenCTaBICHHBIE HA
¢wur. 8.

¢ OtnocutenbHas >GpHEKTUBHOCTL TPAHCIISALMH MTOKA3BIBAET CPEAHION 3G (PEKTUBHOCTE Tpancasuun MPHK
monurgepassl Renilla u3 Tpex MOBTOPHOCTEH OHOJOTHYECKUX DKCIIEPUMEHTOB TOCIE HOPMAIN3AIUNA OTHOCH-
TeJAbHO 3HaYeHu, nonydeHusix g MPHK, kanupoBannoit m7GpppG ¢ 5'-KoHIa.

Tecr 5. HccnenoBanne BIWSHHS MPUCYTCTBUS HOBBIX aHAJIOTOB K3Ma Ha 3()(EKTHBHOCTH TPAaHCISILMH
MPHK B nu3aTte peTUKyIOUTOB KPOJIUKA.

3ajaya 3TOro MCCIIEI0BAHUs 3aKIII0UAIach B TOM, YTOOBI OIICHUTD BIIMSHHE BBEACHHUS HOBBIX aHAJIOTOB K3-
na B 5'-koneny MPHK Ha sddexruBnocts Tpancmsanun. s storo nomyyanu cepun MPHK, xoqupyromux sironu-
¢epa3zy Renilla n oTnmuarommxcst KaN-CTPYKTYpoit Ha 5'-KOHIIE.

TpaHCKPHIITHI, UCHIOIB3yEMBIE I 3TOTO TECTA, MOIyJaId C IOMOIIBI0 PEaKIIMK TPAHCKPHUIILINH in Vitro ¢
ncnonbzoBanneM PHK-monmmepassr SP6. B xauecTBe MaTpuIlhl 7Sl TPAHCKPHIIIINAH in Vitro MCITOJIb30BANIN MPO-
nykt 1P, momyuennbrii ¢ wucnonb3oBanueM mpaiimepoB ATTTAGGTGACACTATAGAACAGATCTCG
AGCTCAAGCTT (SEQ ID NO: 6) u GTTTAAACATTTAAATGCAATGA (SEQ ID NO: 7) u mra3mMungy
hRLuc-pRNA2(A)128 (Williams et al. 2010). IIpoBomumas Takum obpazom peaxiwst [P mo3Bossia BBOAUTH
MPOMOTOPHYIO TTOCIIEOBATEIHLHOCTD IS MoJIMMepas3sl SP6 mepen mocieoBaTeIbHOCTHIO, KOTUPYIOIIEH JIFOIH-
¢epazy Renilla. Cama peakuusi TpaHCKpUNIMYU ObLIa aHAJIOTWYHA OTNHMCAHHOMY BBIIIE CHHTE3Yy KopoTknx PHK
(tect 4). Peaknuro npoBoauiu B TeueHue 2 yacoB B 20 M1 npu 40°C, peakiimoHHass CMeCh colepikaa ciie-
JyIoIie KOMIOHEHTHI: 1 e, monmumepasel SP6, 1 en. uaruouropa PHKa3er RiboLock (ThermoFisher Scientific),
0,5 MM ATP/CTP/UTP, 0,125 MM GTP, 1,25 MM nunykneoTHaHOTrO aHanora k3ma u 100 Mxr matpurisl. [Tocie
2 yacoB nHKyOupoBaHus no6asmsmn 1 ex. JIHKa3er I (Ambion) n npopomkanu nHKyOupoBanue B TeueHue 30
muH nipu 37°C, mocie gero no6asnsnu DJITA no koHeuHol konmeHtpamuu 25 MM. [lomydennsie MPHK oun-
manu ¢ nomomipio Habopa NucleoSpin RNA Clean-up XS (Macherey-Nagel). KauectBo cuntesnposanHoit PHK
oneHuBanu B 15% noiauakpuiaMuiHOM rene B AeHaTypupyooumux ycaosusax. Konnentpamuo PHK onpenensinu
CHEKTPOPOTOMETPUIECKH.

Peakmuro TpaHCHISAIAA in Vitro POBOWIIM B TU3aTe peTUKyIonuToB kponuka (RRL, Promega) B ycinoBwusix,
OTIpEJICNIEHHBIX TSl KaT-3aBucuMoit Tpancisaiuu (Rydzik et al., 2009). Tunuanas peaknuonHas cMech (10 Mxir)
conepxkana: 40% muzat RRL, 0,01 MM cmecu amuHokuciioT (Promega), 1,2 MM MgCl,, 170 MM arnerara kamus
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n MPHK, xomupyronryto momnudepasy Renilla, ¢ moaxoasummM aHazoroMm kamna Ha 5'-KOHIlE, yKa3aHHYIO CMECh
nakyoupoBamm mpu 37°C B TeueHne 1 4. B skcriepuMeHTe HCIOIb30BalId YeThIpe pa3HbIX KoHIeHTpamuun MPHK
0,1 vr/™mkm, 0,25 ar/min, 0,5 /MK, 0,75 HI/MKI. AKTHBHOCTh CHUHTE3HPOBAHHOW JFONU(Epas3bl OMPEACIITH C
nomombto Habopa Dual-Luciferase Reporter Assay System (Promega) Ha ycTpoicTBe [UIsl CYHUTBIBAHHS MUKPO-
mianmeToB Synergy H1 (BioTek). [TomydeHnbie pe3yabTaThl aHATU3UPOBAIN € MTOMOIIBIO MPOTPAMMHOTO 00ec-
nedenns Origin (Gambit) 1 MPOBOIWIN aNMPOKCUMAIIAIO TEOPETUIECKOW KPUBOHM K IKCTIEPUMEHTAIBHBIM JTaH-
HBIM, TJI¢ HAKJIOH TIOJTyYe€HHON KPHBOH COOTBETCTBYET APPEKTHBHOCTH TPAHCIAINH. VIITIOCTpaTHBHBIE PE3YIh-
TaThl TpeAcTaBieHbl Ha ¢ur. 10, Toraa kak cpenHss 3p(HEKTHBHOCTh TPAHCIAINH, TOTydeHHAs JUIsl TPEX Io-
BTOPHOCTEH OHMOJIOTHYIECKUX DKCIIEPUMEHTOB, IPECTaBIeHa B Ta0II. 6.

Tect 6. HccnenoBanne BIUSHHASA NPHCYTCTBUS HOBBIX aHAJOTOB K3Ma Ha A(PQPEKTHBHOCTh TPAHCILIIIHH
MPHK B knerkax HeLa.

Knerkn Hela xapuuHOMBI meikn MaTKH 4esoBeka BelpammBanu B DMEM (Gibco) ¢ no6asnenunem 10%
3BC (Sigma-Aldrich), 1% nenunmmumHa/ctpentomMuria (Gibco) u L-riryramMuHa ¢ KOHEYHOW KOHIIEHTpanuen
2 MM npu 5% CO, u 37°C. 3a geHp A0 IAHUPYEMOTO SKCIIEPUMEHTA B KaXXIYIO JIYHKY 96-TyHOUHOTO TUIaHIIIe-
Ta BeiceBamu 10* k1eTok, cycnennupoBanubix B 100 MK cpenbl 6e3 aHTHOMOTHKOB. TpaHC(EKIHIO KIETOK 0CY-
IIECTBILUIN CIIEAYIONMM 00pa3oM: B KaXIylo JIyHKY noOasisutu 0,3 MK peareHrta juist Tpanchekun Lipofec-
tamine MessengerMAX (Invitrogen), 0,1 mxr MPHK u 10 mxn Opti-MEM (Gibco). Tpancdexnuto npoBoamim B
nHKyOarope B Teuenue 1 4. [Tocie TpaHnchekmuu KieTku Tpu pasa npombiBaan @Ch u 106aBIIsITA CBEXKYIO Cpe-
ny 6e3 antuonotukoB. Yepes 2, 3, 4,5, 6,5, 10,5 u 24 1 nmocine Havana TpaHCPEKINN KIIETKA TP pa3a MpOMbIBa-
mu ®CB, nmu3npoBanyu U onpeAessuIii aKTUBHOCTH Jifonndepasbl ¢ moMoribio Habopa Luciferase Reporter Assay
System (Promega) ¢ uCronap30BaHUEM yCTPOMCTBA JJIsl CYMTHIBAHUS MUKporuiantieToB Synergy H1. Mmmoctpa-
THUBHBIE PE3yJbTAThI MMPEACTABIICHBI HA (uT. 11.

Jlnst rpancdexnnn ncnonszoBanu MPHK, kogupyromniyto monudepasy cBeTITIKa U UMEIONTYI0 Ha 3'-KOHIIe
2 mosropa 3'UTR B-rmobuna n nonmu(A)-xBoct u3 128 agennnos. 3ty MPHK, comepikaimiyto pa3ianyHble aHAIOTH
K3Ta Ha 5'-KOHIe, TOJIydJalli IMyTeM TPaHCKPHIILIHUHY in vitro. B kadecTBe MaTpHIBI ISl CHHTE3a MCIOJB30BAIIH
wrasmuy pJET luc 128A, pacmennennyto ¢ nomonipio Aarl (ThermoFisher Scientifics). Tunuunyto peakiuro
TPAHCKPHIIIIHUHA in Vitro MpoBOIMIIM B TeueHrne 2 4 B o0beme 20 Mt nipu 40°C, peaknroHHast CMeCh CoJieprKana
CIIeyIOIIe KOMIOHEHTHI: | en. moaumepassl SP6, 1 en. uaruburopa PHKassr RiboLock (ThermoFisher Scien-
tific), 0,5 MM ATP/CTP/UTP, 0,125 MM GTP, 1,25 MM munykineoTumHoro aHanora ksma u 0,1 MKTr MaTpHIIbL.
Crenyromue craguu nonydenns MPHK npoBoauim, kak onmcano Beimte it MPHK, konupyrommeit monudepasy
Renilla (tect 5). JomomaurensHo mocne ounctkun MPHK ¢ ucmons3oBannem kononku NucleoSpin RNA Clean-
up XS TPaHCKPHIITHI OCAKIAIN ATAHOJIOM B MPHCYTCTBHU 2 MKT INIMKOTEHA M alleTaTa HaTpHA, 3aT€M PacTBOPS-
JIM B ICMOHU30BaHHOM BOJIE.
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Ilepeyens nociegoBaTebLHOCTEI
<110> YHYBEPCUTET BAPIABCKMI

<120> 5'-dpochopoTuoaTHee anasmoru 5’'-konuna MPHK (ksna),

crioco® ux IIOJIydYEeHMUA W I[IPpVMMEHEeHNA
<130> PZ/3566/AGR/PCT

<160> 7

<170> PatentIn, Bepcmsa 3.5

<210> 1

<211> 57

<212> [HK

<213> wucKyccTBeHHasa
<220>

<223> OJuroHyKJeoTum 1
<400> 1

atacgattta ggtgacacta tagaagaagc gggcatgcgg ccagccatag ccgatca

<210> 2

<211> 57

<212> [JHK

<213> wucKyccTBeHHAada
<220>

<223> OJuTOHyKJeoTUd 2
<400> 2

tgatcggecta tggctggeccg catgeccecget tcecttctatag tgtcacctaa atcgtat

<210> 3

<211> 19

<212> [HK

<213> wucKyccTBeHHasd
<220>

<223> mNpoMOTOpHAS IOCJEIOBaTeJIbHOCTb IoJuMepasH SP6
<400> 3
atttaggtga cactataga

<210> 4

<211> 35

<212> PHK

<213> uCKyCCTBeHHada

<220>

<223> KopoTkui TpaHckpunT PHK
<400> 4

gaagaagcgg gcaugcggcc agccauagcc gauca

<210> 5

<211> 35

<212> [JHK

<213> uMCKyCCTBeHHasa

<220>

<223> [Jesokcupmubosum 10-23
<400> 5

tgatcggcta ggctagctac aacgaggctg gccgce

<210> 6

<211> 40

<212> [OHK

<213> uCKyCCTBeHHada
<220>

<223> OmuroHykJeoTunm 3
<400> 6

atttaggtga cactatagaa cagatctcga gctcaagctt

<210> 7

<211> 23

<212> [IHK

<213> MCKYCCTBeHHAas
<220>

<223> OmuroHykrJeoTun 4
<400> 7

gtttaaacat ttaaatgcaa tga
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OOPMVIIA U30BPETEHUA

1. 5'-®ochopoTHonaTHBIN aHAJIOT K3IIa B COOTBETCTBHU ¢ (OopMyIIoH 1
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rae L' u L? He3aBHCHMO BHIGPAHEI M3 IPYIIIBI, BKMoYaromeit O u S, rie Mo MeHbluei Mepe ouH u3 L, u
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®opmyna 1

X, X;, X3 HE3aBUCUMO BBIOpAHBI M3 TPYIIEI, BKitovaromei O, S;
R' BBIOpaH U3 rpymmel, Bimovaromeit CH,Ph, Cy_jy anxw;

R? u R’ HesaBucumo BBIOpaHbI 13 Tpymisl, Bkmtovaromeit H, OH, OCH;, OC,Hs,-COOH, N3, Cy_jy amkui,

Cy_10 ankenun uin C,_j( aTKUHWIT,

R* u R® HezaBucumo BBIOpaHbl U3 Tpynmsl, Bkitodatomeit H, OH, OCH;, OC,Hs, -COOH, CH,COOH, N3,

CH;N3, C_y0 ankuni, Cy_ o ankenwn win C,_ o aIKHHAT,

Y1, Y, He3aBuCHMO BRIOpaHbI U3 Tpymibl, BKiIrovaromedr CH,, CHCI, CCl,, CF,, CHF, NH, O; u

B mpexacraBnsieT co0oii TpyIITy B COOTBETCTBUU ¢ popmynoii 3, 4, 5, 6 wim 7

NHs
N XN
4
<f»
.

tpopmyna 3

(0]

$
N7 NH,

i \

N +N
<fi <
A ONTONH, N

cgopmyna 4 cdopmyna 5 copmyna 6

2. CoemuHenwe 110 11. 1, BRIOpaHHOE U3 TPYIIIIBI, COCTOSIICH U3

L,
;

o

NH
N}
o

cdopmyna 7

Ne CoeauHeHune

CtpykrypHasa cdopmyna

Xumuueckoe
HauMeHoOBaHue

21 m’GppSG

g ¢

P1-(7-
MEeTUNryaHo3uH-
5-un)-P2-(5’-
Ae30Kcu-5'-
TUOryaHoO3uH-5"-
wn)-audoccpar

22 m’GpppSG

P1+(7-
MEeTUNryaHo3mnH-
5-un)-P3-(5’-
Ae30Kcu-5'-
TUOryaHO3UH-5'-
un)-Tpudpoccpar

23 m’GSppG

P1-(7-metun-5’-
Ae30Kcu-5’-
TUOryaHo3uH-5"-
wn)-P2-ryaHo3uH-
5-ungudpocdpar

24 m’GSpppG

P1-(7-meTtun-5’-
Ae30KCU-5"-
TUOryaHO3UH-5'-
un)-P3-ryaHo3uH-
5’ -untpudpoccpar

U
25 m GSngHzp

P1-(7-metun-5’-
Ae30KcKu-5’-
TUOryaHo3uH-5"-
un)-P3-ryaHo3uH-
5’-un-2,3-
meTuneHTpudoc

cpar

26 | m"2°GSpppG

P1-(2’-O-meTtun-7-
meTun-5'-
Ae30KCcKu-5’-
TUOryaHo3uH-5"-
un)-P3-ryaHo3suH-
5’ -untpudcpoccpar

m’GSppspG

30 D1

P1-(7-metun-5’-
Ae30KCcu-5’-
TUOryaHO3uH-5"-
un)-P3-ryaHo3uH-
5.
untuotpudocda
TD1
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31

m’GSppspG
D2

P1-(7-meTun-5'-
Ae30KCKu-5"-
TUOryaHO3UH-5-
un)-P3-ryaHosuH-
5’-un-2-
Tuotpucpoccpar
D2

32

m’GSpppSG

P1-(7-meTun-5'-
Ae30KGKH-5"-
TUOTYyaHO3UH-5"-
wn)-P3-(5’-
Ae30Kcnu-5'-
TUOryaHO3UH-5'-
un)-Tpudcpoccpar

33

m’GSppspSG
D1

P1{7-meTun-5-
ne30KcKn-5’-
TUOryaHO3UH-5'-
un)-P3-(5-
ne3okcKn-5’-
TUOryaHO3UH-5'-
un)-2-
Tnotpudpocdar
D1

34

m’GSppspSG
D2

T

P1(7-meTun-5-
Ae30Keu-5’-
TUOryaHO3UH-5'-
un)-P3-(5-
aesokcu-5'-
TUOryaHO3UH-5'-
nun)-2-
Tuotpudcoccar
D2

35

m’GppspSG
D1

P1H7-
MEeTUNTYaHO3UH-
5-un)-P3-(5'-
aesokcu-5’-
TUOryaHO3UH-5'-
un)-2-
Tnotpudocdar
D1

36

m’GppspSG
D2

P1{7-
MEeTUNryaHO3MUH-
5-un)-P3-(5'-
ne30KcKn-5’-
TUOryaHO3UH-5'-
un)-2-
THotpudcoccar
D2

37

m’GpCH2ppS
G

P1-(7-meTun-5-
Ae30Kkcn-5'-
TUOryaHO3uH-5'-
un)-P3-ryaHosuH-
5 -un-1,2-
meTuneHTpudoc

cpar

38

m’2°GpppSG

P1-(2’-O-meTun-7-
MEeTUITyaHO3WH-
5’-un)-P3-(5’-
ne3okcn-5’-
TUOryaHO3UH-5'-
un)-tpudpoccpar

3. CoenuHeHME 110 IIII.

1, 2, BBIOpaHHOE W3 TPYIIIIBI, COCTOSIIICH 13

Xumunueckoe
Ne CoeauHeHue CTpyKTypHas dopmyna HAaMEHOBaHNE
P1{(7-meTun-5'-
nesokcn-5’-
23 m’'GSppG TUOryaHo3uH-5"-
un)-P2-ryaHo3uH-
5’-ungudcpocar
o
Hg @
NSy P1(7-meTun-5'-
4
ity o ¢ o <N ‘N/)\NHZ Ae30Kcu-5’-
24 m’'GSpppG 07 —op-0—p—0-h-s_o TUOTyaHO3UH-5-
FHaNS NS, 6 o © un)-P3-ryaHosunH-
H\N( ‘ N/> o on 5’-untpudocdar
o
HiG P1-(7-meTun-5-
NSy Ae3okcu-5-
OH OH <1 Y 5
7 o o ¢ NN SNH TUOryaHO3UH-5"-
25 mGSngHzp o Lofﬁvg‘;—o—ﬁ—s—l o ’ nn)-P3-ryaHo3uH-
HQN\(/N‘ N) o o0 © —, 5’-un-2,3-
HN\FN/ meTuneHTpudoc
s} cpar
oG ¢ ;
e Ay P1-(2’-O-meTun-7-
OH OH o </N [ L meTun-5'-
o o 2 N NH; 3
720, o Ty 7 2 Ae30KCcK-5'-
26 | m'*°GSpppG NN oo o TUOTyaHO3MUH-5'-
H\Nr/l ? OH Ouy, un)-P3-ryaHo3uH-
N 3

5’-untpudocdar
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HG O 5
N A P1(7-meTun-5-
oH oH <IN [e30Kcu-5'-
. o s NTSNTSNH, 5.
m’GSppspG o 7 i 7 TUOTYaHO3UH-5
30 D1 OO0 un)-P3-ryaHo3uH-
HN NN, o 0 O 4
'_TN('I > OH OH 5-un-2-
T N Tpudpocdpar D1
G ¢ P1-(7-metun-5-
oH oH <,N ‘ \)N\ ,v:;esol(cu-s’-5
. o s o N" NP NH TUOTyaHO3UH-5'-
31 | mGSpppG Fo} o-p-o-f-0-b-s o * | un)-P3-ryaHosuu-
D2 HzNY/N N, o o 0 5’-un-2-
) N’> OH OH THoTpUudocdar
o D2
HG ¢ P1-(7-meTun-5-
oH on <,N‘ ‘ \)N\ [e3okcu-5'-
o o o NN SN TUOryaHo3uH-5’-
32 m’GSpppSG 07 Ls-p-0—p-0-P-s— un)-P3-(5"-
HzNYN N o o © Ae30KCKu-5’-
HNT(\‘[N» OH O TUOTYaHO3MUH-5'-
) un)-Tpudpocdpar
P1-(7-metun-5’-
e ¢ Ae30Keu-5'-
oH on <,N | \)N\ TUOTyaHO3MNH-5'-
. o s o NN un)-P3-(5°-
33 m GSgr;spSG o s—%—o—f';—o—f';—s o Ae30KCU-5'-
HZNY/N N o 0o © TUOTYaHO3UH-5-
HNWIN) OH OH wn)-2-
I THoTpudocdar
D1
o P1-(7-metun-5’-
ngN Ae3oKcu-5'-
OH OH ¢ \)N\ TUOryaHO3WH-5'-
7 o o NTSNZ SN nn)-P3-(5’-
34 | M GSggspSG 07 Ls-p-0-p-0-P-s— [e30Kcu-5'-
HgN\r/N N o ¢ TUOryaHO3UH-5-
HN)IN) OH OH nn)-2-
I TMOTpVID(*Z)OG(*)aT
G 9 P1{(7-meTun-5-
oH o </N |\/NK Ae30KCu-5'-
. o o NN SN TUOryaHo3uH-5’-
37 | M'GPCHzppS 0" Lspo-ppor o un)-P3-ryaHosnH-
G s N 6 6 5 un-1,2-
g N/> OH OH MeTUneHToTpUd
o ocdpar

4. 5-®ochopoTHONATHBIN aHAJIOT B COOTBETCTBHH C (hopMyItoi 2

rnem=0, 1;
n=0, 1 umm 2;
L' npencrapnser coboii S;

X3 X\ X
OA—P—H-v,P Y1-IOPI—L1—| o
0 m o n

o
R1

ae

Rs Rp

®opmyna 2

N” NH,

X, X5, X3 HE3aBUCUMO BBIOPAHBI U3 TPYIIHI, BKIoUaromei O, S;

R! BBIOpaH u3 Tpymkl, Briarodaromedr CH,Ph, C .o ankwr;

R’ u R’ nesaBucumo BBIOpaHbI U3 rpymisl, Bkiovatomieit H, OH, OCH;, OC,Hs,-COOH, N3, Cy_jy anku;

Y1, Y, He3aBHCHMO BRIOpaHbI U3 Tpymibl, BKimrodaromeir CH,, CHCI, CCl,, CHF, CF,, NH u O.

5. CoenuHenwe 10 1.4, T yKa3zaHHbIHA 5'-pochopoTHomaTHRINA aHAIOT corflacHO (opmyre 2 mpeacTaBiseT
c000i1 5'-1e30KcH-5'-THOTYaHO3WH-7-MEeTHITYaHO3UH 5'-1udochopoTrnoat B COOTBETCTBUH ¢ (popMyoit

G F
NI N
O
N N/)\NHQ

OH OH

6. [IpumeHeHe cOeAMHEHUS 110 TT.1-5 B KadecTBe JIEKAPCTBEHHOTO CPEACTBA IS JICUCHUS] CITUHAILHOM
MbImedHon atpodun (CMA) n/vnu it oonerdenus cumntToMoB CMA.

7. [IpuMeHeHne CoeTMHEHUS TI0 TITI. 1-5 B KauecTBe MHTHOMTOpa akTUBHOCTH depmenTta DcpS.

8. [Ipumenenne coennHenus no mm.1-5 mus perymsuun aerpagamun MPHK w/unm perynsiuny crimalicunra
MPHK.

9. MPHK, coneprkamas Ha 5'-konue 5'-¢hochopoTronaTHbIi aHasor Kana no . 1-3.

10. MPHK 1o 1.9, rie ykasanusiii 5'-¢pochopoTHoNIaTHBII aHAIOT K31a BEIOpaH M3 TPYIIIbI, BKIIOYAIOIIEH

9
0R-0H-8— o

-0=0

o
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m’'GSpppG (Ne 24), m"*°GSpppG (Ne 26), m’GSpppSG (Ne 32), m’GSpp,pG D1 (Ne 30), m’GSpppG D2 (Ne
31), m'GSppypSG D1 (Ne 33), m'GSpppSG D2 (Ne 34).

11. Croco6 nomyuenust MPHK, coneprkamieit Ha 5'-xonme monekyiasl MPHK 5'-dhocdoporronathsiii anaigor
KdI1a, XapaKTePU3YyIOIMUNCS TeM, 4TO 5'-hochOpOTHONATHBIN aHAJIOT K31Ia 1o MIT. 1 -3 BBOAAT B MpoIiecce CHHTE3a
moutekyisl MPHK; mpudem cunTe3 MPHK ocymecTBISIFOT myTeM TpaHCKPHUTIITUHY in Vitro.

12. MPHK, momryuennas cnoco6om 1o m.11.

13. Ilpumenenne MPHK, comepxameii 5'-dpocdoporrnonaTaeiii aHaior kama mo nm.9-10 u 12 Ha 5'-koHrre,
JUTS IOTY9IeHHUs O€JIKOB; IPUYEeM MOTyIeHHE OSIKOB IPOBOIAT B KJICTOUHON MIIM HEKJIETOYHOM CHCTEME.

14. IIpumenenne MPHK no nm. 9-10 unu MPHK 1o n.12 B xauecTBe JIeKapCTBEHHOTO CpeACTBa AJIS Jeue-
HUS CIIMHANIBHOM MbleuHol arpoduu (CMA) u/wim juis obnerdenus cumntomMoB CMA.

15. Ilpumenenne MPHK mo nm. 9-10 unu MPHK no n1.12 B xauecTBe JIekapcTBEHHOTO CpeACTBa AJs MPOTU-
BOPaKOBOW IMMYHOTEPAIHH.

16. ®apmaneBTHUECKUIA COCTaB, COAEPXKAIINN COCUHEHHE 10 MI.1-5 U (apManeBTHIECKH MPUEMIICMbIH
HOCHTEIIb.

17. ®apmaneBTrdeckuii coctas, conepskaruii MPHK o .9, 10 wim MPHK mo m1.12; 1 papmaneBTndecku
MIPUEMJIIEMBII HOCUTEIT.

o o HG O
N N N
20 I e
NTSNTNH, _ NTONTONH, NTSNTNH,

HO— o [ o [ [

o O OH O OH O
1L.R=H 3.R=H 5.R=H
2.R=CH, 4.R=CH, 6.R=CH,

i). Iz, nmmgason, PPhs, NMP; j)). Mel, IMCO

®ur. 1

ij. P8O:Nay; AM®A; ii}. Vimngdason, PPhs, TEA, ATA®, AM®A; i), PO:2ITEA, ZnCl, MDA iv) PSOAITEA, ZnCle, AM®A

®ur. 2

R R L E T

i
Ao TR 18t T

i) DBU, AM®A, komMHaTHaA Temneparypa
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