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CIIOCOB CAUT-CHIEONA®UYECKOI'O ®EPMEHTATUBHOI'O MEYEHUSI
HYKIIEMHOBBIX KUCJIOT IN VITRO BBEAEHUEM HE BCTPEYAIOIIIUXCSA B
IMPUPOJAE HYKJIEOTH OB

3asiBJIeHHE rOCy1apCTBEHHOH MOAAEPKKH

[0001] Hacrositee nzobpereHue ObUIO COeNaHO MPHU MOANEPKKE MPABUTEIHCTBA B BHJE TPAHTA
nox Homepom GMO060005, npenoctasinennoro HanmonaneueiMu MHcTuTYTaMu 3n0posbs CIIA.

ITpaBurenscTBo CIIIA nmeer onpeneneHHbIe IpaBa HA JaHHOE U300pETeHNe.

IlepexpecTHas cChbLIKA HA POACTBEHHbIE 3asIBKH

[0002] Hacrosimas 3asiBKa UCTpALIMBAET NPEUMYILECTBO MO npensapurenbHoi 3aske CIITA Ne
61/863649, momanHo# 8 aBrycra 2013 roma; mMOJHOE COAEp:KaHUE KOTOPOHM BKJIIOYEHO B

HaCTOHH.II/Iﬁ AOKYMEHT IIyTEM OTCBIJIKH.

YpoBeHb TEXHUKH

[0003] OnuroHykieoTUabl M UX MPUMEHEHHs B KOPHE M3MEHWIM OMOTeXHOJoruw. Tem He
MeHee, onuronykieotunpl, cocrosume kak u3 JAHK, tak u u3 PHK, cogepxat Tonbko 4eTbipe
MPUPOHBIX HYKJIEOTHIA, MPEACTABISIIOIINX co00i aneHo3uH (A), ryaHo3uH (G), nurosuH (C),
tumud (T) B cnywae JIHK, u dYeTblpe NpUPOAHBIX HYKJIEOTHAA, NPEACTABISIIOIINX COOOM
aneHo3uH (A), ryanosuH (G), uurosun (¢) u ypunua (U) B cayyae PHK, uro cymecTBeHHO

OrpaHUYMBACT MOTCHLIUAJIBHBIC CI)YHKLII/II/I " MPUMEHEHUA OJIMTOHYKJIICOTUIOB.

[0004] Bo3mokHOCTh cHHTe3MpoBaTh/amiutuduuuposate oiuronykieoruns! (JIHK wm PHK)
ONpPENEeNIEHHOW TOCHEeNOBATEIbHOCTY € TOMOLIBK TOJHMEpa3, HalpuMep, NpPUMEHss
nojiumepazHyo 1enHyro peakuuto (ITL[P) wnam cucreMbl H30TEpMHYECKON aMIutH(pUKAIUIH
(mampumep, Ttpanckpunuus ¢ 17 PHK-monmumepasoii), mpousBena pPEBONIOLHIO B
OouorexHojornu. B nomoiHEHME KO BCEM TOTEHIMAJIbHBIM IPHUMEHEHHsIM B 00JacTu
HAHOTEXHOJIOTHH, 3TO MO3BOJIMIIO OCBOUTH LIMPOKHUH CIIEKTP HOBBIX TEXHOJIOTHH, TaKUX, KaK i7l
vitro  somoums  mocpenctsoM  SELEX — (CucremaTmueckass — 3BOJIOLMS  JIMTAHAOB
SKCMOHEHIMaNbHbIM  oboramenneM (Systematic Evolution of Ligands by Exponential
Enrichment)) PHK- u J/IHK-antamepos u ¢gepmentos. Cm., mampumep, Oliphant AR, Brandl CJ
& Struhl K (1989), Defining the sequence specificity of DNA-binding proteins by selecting

binding sites from random-sequence oligonucleotides: analysis of yeast GCN4 proteins, Mol.



Cell Biol., 9:2944-2949; Tuerk C & Gold L (1990), Systematic evolution of ligands by
exponential enrichment: RNA ligands to bacteriophage T4 DNA polymerase, Science, 249:505—
510; Ellington AD & Szostak JW (1990), In vitro selection of RNA molecules that bind specific
ligands, Nature, 346:818-822.

[0005] K  coxaneHutro, JaHHblE  NPUMEHEHUs  OrPaHUYEHbl  JIMMUTHPOBAHHBIM
XUMHYECKIM/(PU3UUECKUM pa3HOoOOpa3ueM, NPHUCYTCTBYIOIIUM B MPHPOJHOM T'€HETHUECKOM
angasure (uervipe mpuponHbix Hykieotuna A, C, G u T B JJHK wu derbipe npupoOmHBIX
uykieornna A, C, G u U B PHK). CoorBercTBeHHO, 0ONBIION WHTEPEC BBI3BIBAIOT CIOCOOBDI,
KOTOpble  TO3BOJMJIM  Obl  MpOBOAWUTH  (EPMEHTATHBHBI  CHHTE3/aMIUTM(UKALIUIO
OJIMTOHYKJIEOTHJIOB, CalT-crielinpuyecky MOMEeUeHHbIX (YHKIIMOHAJIBHBIMYU IPYIIIAMU, KOTOPbIX
HET y HYKJIEOTHIOB NPUPOAHOTO reHeTudeckoro andasurta. B Hacrosimee BpeMsi AOCTYIHbIE
BO3MOXKHOCTH ~ TOJIy4eHMs CaMT-CielupUYeCKUX IPOU3BOAHBIX  HYKJIEUHOBBIX  KHCJIOT
BKJIOYAIOT ~ XMMHUYECKMH  CHHTE3  HAa  TBEPHOH  MOMJIOKKE,  KOMOWHHPOBAHHBINA
XUMUYECKHUH/()epMEeHTATUBHBIH CHHTE3 U CIOCOOBI KOHIEBOro MeudeHus. CriocoObl KOHLIEBOTO
MEUEHUs1 MPUMEHHMbI TOJbKO K KOHL@AM OJUIOHYKJIEOTHIOB, B TO BpeMsl KaK XUMUYECKHUI
CHHTE3 NTO3BOJISIET MOJIy4aTh TOJIBKO KOPOTKHUE ONUroHykjaeoTuasl (<200 nykieorunos aist JJHK
u <70 mnykneorunoB it PHK). ®epmenratuBHas (QyHKUHMOHANMM3aLMsl 3aBUCUT OT
(bepMEeHTaTUBHOTO y3HABaHHMS MOAU(UKAIMM, NPEACTABISIOMEH HHTepec, W, 4To OoJee

npoOJIEMAaTUYHO, HE SIBJIIETCS CaAlT-Crien() UIECKOH.
CYHIHOCTB U30BPETEHUS

[0006] Kommosunmmu u CcrnocoObl, OMUCAHHBIE B HACTOSILIEM H300pPETEHHM, OCHOBAHBI Ha
pacUIMPEeHNH TeHETUYeCKOro andaBuTa in Vifro W o0ecrneYnBaroT caiT-creruduueckoe
BKJIFOUEHHE HE BCTPEHUAOLIUXCS B MPHUPONe HykJeoTHa0B (unnatural nucleotides), kak onucano
3M1€Ch, HECYIIMX PEAKIHOHHOCIOCOOHBIE JIMHKEPDI, MPUCTIOCOONIEHHBIE K B3aMMOJACHUCTBHUIO C
kapro(cargo)-peareHTaMu,  COAEpKAIMUMHU  TPYOIbl,  OOJNajaromue  KOMIUIEMEHTapHOM
PEAKLMOHHON CHOCOOHOCTBIO, WJIM JIMHKEPBI, HECYIUe Kapro, NMPUCOCIUHEHHbIE K HUM, B
nrobom nonokennn Jrodoit JIHK- wnu PHK-mocnenoBarensHOCTH, HampuMep, € MOMOIIBO

craHpapTHbIX criocotoB [P mim n30TepMHYECKON TPAHCKPHUITLIHH.

[0007] B pa3nuuHbIX BapUaHTaX OCYILECTBJIEHMsI JIUHKEPbl IPUCOEINHAIOTCSA K Kapro Ha CTajuu
HyKi1eo3uaTpudocdara, TeM caMblM MO3BOJISISL HETIOCPEACTBEHHOE ITONydeHNEe HY)KHOTO CaiTa-
cienn(UIeCK MEYEHOTO OJIMTOHYKJIEOTHIA, HANPHMeEp, C IMOMOIIBI0 aBTOMATH3HPOBAHHBIX
YCTPOWCTB CHHTE3a NOJHUHYKJIEOTHAOB, TAKUX KaK YCTPONCTBA CHHTE3a IOJUHYKJIEOTHIOB

dochopaMUIUTHBIM CITOCOOOM.



[0008] B nmpyrux BapuaHTax OCYINECTBJICHHS JIMHKEPHI BKIIIOUYAIOT PEAKIHOHHOCIIOCOOHBIN
HeHTp (Hampumep, TEePBUYHBIA aMHUH, aJKWH, THOJ, albIerui WId a3un), odecreduBas
PEAKLIMOHHOCTIOCOOHBIN ~ JIMHKEp,  TMO3BOJSIIOLIMHA  BBINOJHUTH  CAUT-CeHU(HUIECKYIO
monudpukanmo JIHK- wmu PHK-onuronykiaeotuaa mocie ero CHHTe3a. IJTO MOXKET ObITh
IOCTHUTHYTO C TIOMOIIBK Kapro-peareHra, COAep’kallero Kapro (Hampumep, MOJEKYIY,
JUIMOCOMY, HAHOYACTULy W T.JA.) W Tpymnmy, OOJaNaroIyld pPeaKLHOHHOW CHOCOOHOCTHIO,
KOMITJIEMEHTaPHOW PEaKIIMOHHOCIIOCOOHOMY LIEHTPY PEAKLMOHHOCIOCOOHOW TIPYIIIBI JINHKEPA.
B HeKoTOpBIX BapHaHTax OCYLIECTBIECHHs PEAKLMOHHOCIIOCOOHBIM IIEHTP JIMHKEpa 3allUIIeH
CTAHAAPTHOW 3alUTHOW TIpynnou. Peakuus B3aMMOIENUCTBUS HYKJIEHMHOBOIO OCHOBAHUS,
PacCKpBITOrO B HACTOALIEM H300pPETEHHH, HECYLIEro pPeaklMOHHOCIIOCOOHBIN JHHKep (Tocne
CHATHSA 3aIINTHI, €CIM 3TO HEOOXOAMMO), U Kapro-peareHra, BKJIIOYAIOIIEro Kapro M IpyIimy,
o0NafaroIyt0 PEeaKIHUOHHONW CIOCOOHOCTBIO, KOMIUIEMEHTAPHOW —PeaKLHOHHOCTIOCOOHOMY
JIMHKEPY, CIYXXUT Uil OOecreueHHsl CBA3bIBAHUS HYKJIEMHOBOIO OCHOBaHHsI C Kapro dvepes

CONPSDKEHHYIO TPYMIY JIMHKEPA.

[0009] KoMmo3u1um 1aHHOTO PAaCKPBITHS, B PA3JIMYHBIX BAPUAHTAX OCYIIECTBIIEHUS, TTO3BOJISIOT
pacUIMpPUTh OrpaHUYEHHBbIN pernepTyap (YHKIHMOHAIBHBIX TPynmn 4eTbipex npuponHbix JJHK-
HYKJICOTHIOB U dYeTbipex mnpuponsbix PHK-HykneoTunoB, ansi TOro droObl BKJIOYATH
NPAKTUYeCKH J0Oble  (YHKUMOHAJIbHBIE TPYIIbI, MPEACTABISIOLINE WHTEPEC, CauT-
cnenuduuecku BcrpoeHubie B JIHK- wnu PHK-onuronykneorun win B JIHK-ananor umu PHK-
anayor, Takoi kak PNA wmu LNA wumu Tomy nomoOHoe. Kapro HeoOsi3aTeqbHO BKIIIOYAET
(YHKIUOHAJBHYIO  TPYIIy,  JENAIOIIYK0  BO3MOXHBIM  H3MEHEHHE  MOJIEKYJISIPHOTO
pacrio3HaBaHus (T.€. JJIsl CO3JAHMS alTaMEPOB), U3MEHEHHE PEAKIIMOHHON CIIOCOOHOCTH (B TOM
qyucnie, IS KaTain3a), W/WJIA 30HObl JJIs BH3YaJlU3alUd W/WIA XapaKTEepUCTUKH (T.e. s

Ppa3sBUTHA I[I/IaFHOCTI/IKI/I).

[0010] B pa3nuuHbIX BapuaHTaX OCYIIECTBIEHHUS HACTOSINEro M300peTeHus oOecreunBaeTcs
COeIMHEHNe, COEpIKalllee aHAJIOr HYKJIEHMHOBOTO OCHOBaHUS JIOOOH U3 clemyroimux (Gopmy
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rae Kaxaelii X HE3aBUCHUMO NPEACTaBIsieT COOON YIIIepoa WM a30T; rae Kaxabiid Ry sBisercs
HeoOsI3aTeNbHBIM M, KOTAA MPUCYTCTBYET, HE3ABUCHUMO MPEACTaBIsIET COOOH BOAOPOX, AJKUII,
QIKEHUJI, QJIKWHUJ, METWJ, METAHTHOJI, METAHCEJNEH, TajlOoreH, LHWaHO, Aa3UIHYK TpYyMIy,
PEaKLIMOHHOCTIOCOOHBIH JIMHKeED, cozpepKauin PEaKIIMOHHOCTIOCOOHBIH LIEHTD,
NPUCTIOCOOJIEHHBI K CBSI3BIBAHMIO C Kapro-peareHToM, COAep KaluM Kapro M TpyImy,
o0NafarIny0 pPeakLMOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH pPEeaKIMOHHOCIIOCOOHOMY
LEHTPY, WM CONpPSDKEHHBIM JIMHKEP, K KOTOPOMY IIPUCOECIUHEH Kapro, rae Kaxabld Y
HE3aBUCHUMO MPEICTaBIIsIeT COOOM cepy, KUCIOPOA, CeJIeH WM BTOPUYHBIN aMUH; rae Kaxnbii E
HE3aBUCHMO MpPEICTaBIsieT COOON cepy, CeNeH WM KHUCIOPOXA;, M IJe aHAJIOr HYKJIEHMHOBOTO

ocHoBanust He siBisgeTcss 4TFP unu 7TFP unn ux TMHKEPHBIM NPOU3BOIHBIM.

[0011] B pasnuuHbIX BapHaHTaxX OCYILECTBJIEHUs OOECIEYMBAETCS COENUHEHME, COepiKallee

AHaJIOT HYKJICMHOBOI'O OCHOBAHUA JH000i 13 CICAYHOIUX (I)OpMyJ’II

Rz Ry
RZ\ rX\ '\
2\)|(|’ J R2/ | X Ro
Xz R X F R -R
R, E" R, ET R; E"
alda v , aldb v , oldc s , oldd
R2 R R
R XY X=X
2 7
R -X Y.
X=X 2 R2 \I(KX %X
Y. X X
Rz/ | N RZ/ | N
/R /X / ,R /X / /R
Ry E™ R, E" R, BT
v , alde S , aldf v

rae Kaxabli X HE3aBUCUMO TPEACTaBiIsieT COOOW yIJIepox WM a30T, e Kaxaplid Ri
HE3aBUCHMO NPENCTaBsieT COOOH BOAOPOA, ANKHUJIBHYIO TPYIIY, PEaKIHOHHOCHOCOOHBIN
JIMHKEpP, COAEP AL pPEeaKLIMOHHOCIIOCOOHBIN IEHTP, MPUCHOCOOJIEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COIEpIKalM Kapro M rpyImiy, oOJaJarolyl0 peakLHOHHONW CIIOCOOHOCTBIO,
KOMITJIEMEHTaPHOW PEaKLIMOHHOCIIOCOOHOMY LIEHTPY, MJIU COINPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOCIMHEH Kapro;, Tae Kaxablii Ry sBisercss HeoOs3aTeNbHBIM M, KOTAA MPHUCYTCTBYET,
HE3aBUCHMO NpPEJCTaBIsieT coOOil BOAOPOZ, aNKWII, AJKEHWN, aJKHHWJI, METWJ, METaHTHOI,
METaHCEeJIeH, TaJIoTeH, [HaHO, a3UAHYIO TPYIINY, PEAKLHOHHOCIIOCOOHBIN JIMHKEP, COAep KA
PEAKLIMOHHOCTIOCOOHBIN IIEHTP, MPUCIIOCOONEHHBI K CBSI3BIBAHHIO C Kapro-peareHToM,
cozlep KaliM Kapro U rpymnmy, o0Jagaroyl0 peakMOHHONH CIIOCOOHOCTBIO, KOMITJIEMEHTAPHON
PEAKLIMOHHOCTIOCOOHOMY LIEHTPY, CONPSDKEHHBIN JIMHKEP, K KOTOPOMY NMPUCOENUHEH Kapro, rue

Kbl Y HE3aBUCUMO IPENCTABISIET COOO0 cepy, KUCIOPOJ, CEJIeH WIIM BTOPUYHBIN aMUH; e



kaxapli E He3aBHUCHMO mpencTaBnsier coOOi cepy, CENeH WM KHCIOPOA, W T/ie aHaJor
HYKJIEMHOBOTO OCHOBaHHs He siBjisiercss FIMO, MIMO, FEMO, PrMO, EMO, MEMO, IMO,
MMO2, DMO, NMO, 5FM, 20Me, TMO, FDMO, VMO, ZMO, CIMO, TtMO, CNMO, NaM
i QMO.

[0012] 3nech u manee BOMHUCTAS JTMHUS YKA3bIBAE€T HA TOUKY NMPUCOEIMHEHHS K PHOO3HIIBHOMY,
I€30KCUPUOO3MIIBHOMY HJIM UAE30KCUPHOO3MIBHOMY OCTaTKy, HJIM K QHAJIOTy PHOO3MIIBHOTO,
T€30KCUPUOO3MIIBHOTO WM AUI€30KCUPUOO3UIIBHOTO OCTATKA, TAKOMY KakK "3aMKHYTBIH" aHaJor
pudossr (locked ribose analog), menrtumnas rpynmma wuam Tomy mnomoOHoe. B HekoTOphIX
BapHaHTaX OCYLIECTBJICHHsS PUOO3IIbHBIN, Ne30KCHPUOO3MIIbHBIA UITH TUAE30KCUPHOO3UIIbHBIN
OCTaTOK WJIM €ro aHaJor HaxOAuTcs B CBOOOAHON (opme, mpucoennHeH K MOHO(pOchHaTHOH,
mudocdarnoit umm TpudochaTHOl rpymmne; Heods3aTeIbHO conepskaieil o-TuoTpudochaTHyo,
B-tnoocharnyro unm y-ruodocharnyro rpynmny; uim skmoded B PHK wnn JIHK unn B PHK-

anajor wiu JIHK-ananor.

[0013] B HekOTOpBIX BapHaHTaX OCYIIECTBJCHMs, KOrJa pedb UAeT JHOO O puOO3MUIbHOM
ocrartke, TM00 O e30KCHPUOO3UIbHOM OCTATKE HE BCTPEYAIOINErocst B MPUPOJE HYKIEHHOBOTO
OCHOBaHMs1, 00ECIIEUeHHOr0 B HACTOSIIIEM H300peTeHNH, NCTOJB3yeTcst o0o3HaueHune X, dX umm
()X, wampumep, dTPT3 wmu (d)TPT3 otHOCHTCS K HYKJIEHHOBOMY oOcHOBaHui TPT3,
CBSI3AHHOMY C JIFOOBIM M3 BAapHUAHTOB B MOJIOKEHWM, YKA3aHHOM BOJHHUCTOH JuHHeH. Takum
obpasom, obuiee HammeHoBaHHE dX OTHOCHTCS K COEIMHEHHSIM, UMEIOIIUM PUOO3HBIC MU
Je30KCUPUOO3HbIE AHAJOTH, NMPUCOCAUHEHHBbIE K HUM, KaKk OO03HAYEHO BOJIHUCTOHN JIMHHEH.
Korma KOHKpETHO peub HMAET O HyKJIeo3uae ¢ pUOO3MIIBHBIM OCTAaTKOM, mpucraBka "d"
orOpaceiBaercs, T.e. TPT3 oTrHocuTCs K pubo3unbHOi Gopme. [Ipu BKIIFOUEHUN HYKJICOTHIA HITH
JIepUBATH3UPOBAHHBIX C TIOMOLIBK JIMHKEpa BapuaHTOB B TpudocdarHbiii cydctpar
nojumepasbl (T.e. TPT3TP, dTPT3TP) cumraercs, uro onu Brimoyarorcss B PHK- wmu JIHK-

onuronykyaeotus ¢ ucnosbzosanneMm PHK- niu JIHK-nonnmepassl, COOTBETCTBEHHO.

[0014] B HEKOTOpBIX BapHAaHTaX OCYIUECTBJICHUS PHOO3MIIBHBIN, NE30KCHPUOO3WIBHBIN WIIH
IUIe30KCUPUOO3IITBHBIN aHAJIOT 00eCeYeHHOr0 HyKJICO3UAHOTO aHajora (Hanpumep, 8a, B8b,
alda, aldb, aldc, aldd, alde, al4df) comepxut 2'-QyHKUHMOHAIBHYIO rpymmy. [Ipumepsr
(PYHKLMOHATBHBIX TPYIMI BKIKOYAOT, 0€3 OrpaHHYEeHHs, METOKCUTPYIIY, TajioreHoByr, -O-
AUTMIBHY0, -O-METOKCHSTWIIbHYIO, TepBHYHbIM  amuH, -O-puHuTpodeHonbHyro, -O-
IUHATPOGEHMIPUPHYIO, aTKWIbHYI0, -O-aJIKHIBHYIO, THOJBHYIO, aMHHO3TOKCHMETHIJIBbHYIO,
AMHHOTIPOPOKCHUMETIJIbHYIO, aMUHO3THJIBHYIO, LHAHOSTUJIBHYIO M TYaHUAHHOSTHUIIBHYIO

rpynmnel. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUs PUOO3MIIBHBIN, NE30KCHPHUOO3MIIbHBIA WIN



IM1€30KCUPUOO3UIIBHBII aHAJIOT CONEPKUT 4'-THO-3aMeHy (HanmpuMep, aTOM KHUCJIOPOAa OCTaTKa

caxapa 3aMeHsIeTCSl aTOMOM CepBbl).

[0015] B HekOoTOpbIX BapuUaHTaX OCYIIECTBJICHMs AJKWIbHAs TPYIIa aHaJora HYKJIEHMHOBOTO
OCHOBAHUSl BKJIFOYaeT, Oe3 OrpaHWYeHHs, METWIbHYIO, OJTWIbHYIO, NPOMIIBHYI W
M30MPONWIBHYIO TpyInbl. B HEKOTOPBIX BapHaHTaxX OCYLIECTBJICHHUS TaJON€HOBasl TIpyIIa

aHaJiora HyKJISMHOBOTO OCHOBAHHMSI BKJIFOUAET, Oe3 orpanudenus, GTop, XJop, OpoM u Hox.

[0016] B HekoTOpBIX BapHWaHTaX OCYLIECTBJICHHS PEaKLHOHHOCIIOCOOHBIH JIMHKEp aHajiora
HYKJIEMHOBOTO ~ OCHOBAaHMS COAEPKUT (DYHKIMOHANBbHYIO TIpYMIy, BKIOYas, HO He
OrpaHUYMBAsCh WMH, AJKWI, AaJKEHWI, AalKuHWwi, (eHun, OEeH3WJ, TralloreH, THUAPOKCHUII,
KapOOHWJI, ajbaerus, rajaoOpMui, CIOXKHBIA KapOOHATHBIA 3¢up, KapOOKCHiaT, KapOOKCHII,
CJIOKHBIN 3(Up, METOKCH, THAPONEPOKCH, IEPOKCH, TPOCTOH 3¢up, Moiyaneraib, NOJyKeTalb,
aueTalb, KeTajgb, OpTO3(Hp, METHIEHOHOKCH, OpPTOKapOOHATHbIA 3¢up, KapOOKcamu,
NEePBUYHBII aMUH, BTOPUYHBIA aMHUH, UMHJ, a3HJ, a30, [IMAHAT, W30LMAHAT, HUTPAT, HUTPUII,
W3OHUTPHJI, HUTPO30OKCH, HUTPO, HUTPO30, MUPHAMI, Cyiab(rumpun, cynbhun, aucyashum,
cynbunmI, Cyabpdo, THOIMAHAT, U30THOLMAHAT, KapOoHoTHOW, pocduno, Gocdono, dpocdar,
O6opoHo, Ooponat, OopuHO, OOpuMHaT W uUX KOMOMHAUMU. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHs PEAKIIHOHHOCTIOCOOHBIH JIMHKEP aHaJIora HYKJIEMHOBOTO OCHOBAHUSI BKJIFOUAET
AMHHOTPYIIY, aleTHJIEHOBYIO IPYIIY, THOJBHYIO TPYIIIY, AJIbACTUAHYIO TPYIIY UM a3UIHYEO
rpymnimy.

[0017] B HekOTOpBIX BapuUaHTaX OCYINECTBICHUS PUOO3UIIBHBIM WM J1€30KCHUPUOO3MIIbHBIN
OCTaToOK BKJIOYaeT TpupocdarHyro win o-THOTpUPOChATHYIO TPYIy, CBS3aHHYIO C ero 5'-
TUAPOKCWIIBHOW Tpynmnod. B HEKOTOphIX BapuUaHTAaX OCYIIECTBJIEHUS PHOO3WIBHBIA WIN
ne30KCHpUOO3mIbHbI  ocTaToKk BkimoueH B PHK- wimm JIHK-OMMroHYKJICOTHIHYIO IIETb,
COOTBETCTBEHHO, WJIM PHOO3WJIBHBIA WM J1€30KCUPUOO3UIIBHBIA OCTAaTOK WM €ro aHaJor
BkirodeH B PHK- nnu JIHK-ananor. B HexoTopsix BapuanTax ocyuecrsiaenuss PHK-ananor
JIHK-ananor mpencrasisier Co0OH MeNTUAO-HYKJIEUHOBYIO KHCIOTy (peptide nucleic acid
(PNA)) wmm "3amkuyTyr0" HykyenHOBy0 kucioty (locked nucleic acid (LNA)). B HexoTopbix
BapuaHtax ocymecrsineanss PHK-awamor wmm  JIHK-amamor mnpencrasmser  coOoi
OMLIMKIIUECKOe TPOM3BOAHOE. BUIMKINYecKne NMPOM3BOAHBIE BKIIIOYANOT, 0€3 OrpaHuYeHHS,
HYKJIEMHOBYIO KUCIOTY ¢ 2'-0,4'-C-3TunenoBeiM MoctukoM (2'-0,4'-C-ethylene-bridged nucleic
acid (ENA)), kapbouukindeckyro "3aMKHYTYO" HyKJIeHHOBYIO KUCIOTY (CLNA), IUKIOreKceH-
HyKJIeMHOBYIO KUCIOTY (cyclohexene nucleic acid (CENA)) u 2'-ne3okcu-2'-N,4'-C-sTunen-
"3aMKHYTYI0" HYKJIEHMHOBYH KHCIOTY (2°-deoxy-2’-N,4’-C-ethylene-locked nucleic acid

(AENA)). B m=ekoropeix Bapuantax ocymectsieans PHK-anamor wmm JIHK-awamor



NpEeACTaBIsieT COOOH aLMKINYECKOe MPOM3BOAHOE. B HEKOTOPBHIX BapHaHTAX OCYIIECTBIICHHS
PHK-ananor nnmn JIHK-ananor mpencrasiser coOoi "pa3oMKHYTYH" HYKJIEHHOBYIO KHCIOTY
(unlocked nucleic acid (UNA)). B Hekoropbix Bapuantax ocymectsieHuss PHK-anamor wmm
JHK-aHanor comep>XUT NHPAHO3HOE KOJBLIO BMECTO pubo3bl. B HEKOTOpPHIX BapHaHTax
ocymecteinernst PHK-ananor win JIHK-ananor mpencrasnsier coOoli apaOMHO-HYKJIEHHOBYIO
kucnoty (arabino nucleic acid (ANA)) wnu rexkcuton-HykienHoByro kucioty (hexitol nucleic

acid (HNA)).

[0018] B HekOoTOpBIX BapHaHTaX OCYLIECTBICHHUs PUOO3UIBHBIA WM J€30KCHPUOO3UIIbHBINA
OCTAaTOK WJIM €r0 aHaJIOT 3aMELIEH 3allUTHBIMA U aKTUBUPYIOIIUMH TPYNIaMH, NOAXOASLIUMHU
IUIsi TPUMEHEHUsT B aBTOMATU3UPOBAHHOM  YCTPOMCTBE JUIA XHUMHMYECKOIO CHHTE3a
OJIMTOHYKJIEOTUNOB. IIpuMepoM aBTOMaTU3UPOBAHHOIO YCTPOMCTBA IUIsl XUMUYECKOrO CUHTE3a

OJIMTOHYKJICOTUOB SIBJISIETCS] yCTPOUCTBO MJIst HOCHOPAMUANTHOTO CHHTE3A.

[0019] B HekoTOpBIX BapHaHTaX OCYINECTBJIEHHS MO MeHblnedl mepe oxuH R2 u3 anasnora
HYKJIEMHOBOTO OCHOBaHUsl He3zaBucuMo copepxur rpynny -C=C-CH;NHRs, B koropoit Rs
npencTasisier coOOW BOAOPOA WM AaMHHO3ALIUTHYKO TIpymmy. IIpumepoM aMuHO3AIIUTHOH
TPYIIbI ABJIAETCA AUXJIOpALETUIbHAs Ipynna. B HEKOTOPBIX BapHAHTAaX OCYLIECTBJICHUs IO
MeHblIled Mepe oauH R2 wu3 aHajnora HyKJIEMHOBOIO OCHOBAaHUSI HE3aBUCUMO COACPIKHUT
AlleTUJIEHOBYIO TPYIIY, MOAXOMAILIYIO ISl TPUMEHEHUS B KIHK-PEaKIHH C Kapro-peareHToM,
COIepsKallMM Kapro U TPYIIy, CHOCOOHYK pearnpoBaTh C aleTUJIEHOBOH rpymnmoi. B
HEKOTOPBIX BAapUAHTaX OCYILIECTBJIECHMs IO MEHbIIEW Mepe oauH R2 aHanora HyKJI€MHOBOTO
OCHOBAHHUSl HE3aBHUCHUMO COJEPKUT THOJBHYIO TIpYMIy, MOAXOASINYIO [Jisi NPUMEHEHHUS B
peakuuu C Kapro-peareHToM, COACP)KAIlMM Kapro W TPYIIy, CHOCOOHYIO pearnpoBaTh C
TUOJIBHOM Tpynmnoi. B HEKOTOpBIX BapuaHTax OCYLUECTBIEHHUs IO MeHbllel mepe oauH R2
aHaJjiora HyKJ€MHOBOT'O OCHOBaHMsI HE3aBUCHUMO COIEPKUT aJIbJAECTHIAHYIO IPYIIY, MOAXOASLIYIO
IUI IPUMEHEHUSI B PEAKLUH C Kapro-peareHTOM, COAEpPIKAaIuM Kapro W TPy, CIIOCOOHYIO
pearupoBaTh C aJbJECTUAHON rpynmnoi. B HEKOTOpPBIX BapuaHTax OCYLIECTBJICHHUS MO MEHbIIEH
Mepe oauH R2 aHanora HyKJ€MHOBOIO OCHOBAaHMsI HE3aBUCHUMO COAEPKUT a3UIHYIO TPYIIY,
MNOAXOASALIYIO JUIsl IPUMEHEHUs] B PEaKkLMU C Kapro-peareéHToM, COAep KalluM Kapro u rpyrmniy,
CIIOCOOHYIO pearupoBarb ¢ a3UAHOH TIpynroil. B HEKOTOPBIX BapuaHTaxX OCYLIECTBICHHS IO
MeHbIel Mepe oauH R2 aHanora HyKJI€MHOBOTO OCHOBaHHUsI He3aBucumo copepxur -C=C-
(CH2)u-C=CH, rne n pasno 1, 2, 3, 4, 5, wiu 6; unu R2 npencrasnsier coboii -C=C-(CHz)n1-O-
(CH2)w2-C=CH, rme nl m n2, kaxablii, HE3aBUCUMO JPYr OT npyra paeHsl 1, 2 wmm 3. B
HEKOTOPBIX BapuUaHTax OCYILECTBJIEHUs MO MeHblluel Mepe ofuH R2 He3aBUCHMO NpeAcTaBisieT

coOOl COnpsDKEHHBIN JTMHKEP, MPUCOENWHEHHBI K Kapro peakiuedl MeXIy aMHUHOTPYIIOH U



IPYIIOH, CIOCOOHOW pearnpoBaTb C aMuHOrpymnmoil. IIpumepoM rpymmel, CrIOCOOHOH
pearnpoBaTb C aMUHOTPYIIIION, SIBJISIETCS aLUJIUPYIOLAsl PyINNa WIM aJKWINPYIOIas FPyIa,
WIN CIOKHBIA 3pup N-TUAPOKCHUCYKUMHUMHIA. B HEKOTOPBHIX BapuaHTaX OCYIIECTBICHUS IO
MeHblIell Mepe oxuH R2  HesaBucuMo mpencraBisieT COOOM  CBSI3aHHBIA  JIMHKED,
NPUCOEAMHEHHBIH K Kapro peaxiueld MeXAy aleTUICHOBOW TIPYIIOW U TPYIIOH, CIIOCOOHOH
pearnmpoBaTh C aueTwieHoBoW rpynmnoi. Ilpumepom rpymmbl, CrnocoOHOH pearupoBaTh C
ALEeTUICHOBOW IPYNION, SIBJISIETCA a3uHas rpynmna. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJICHUS
ALETUJICHOBAs TPYINA U a3UHas IPyIIa COCAUHSIOTCS B MEIb-KaTAIU3UPYEMON KIIMK-PEAKLUH.
B HexkoTOpbIX BapuaHTax OCYILIECTBJIEHUs II0 MeHblIeH Mepe oauH R2 He3aBucuUMO
npeAcTaBysieT cOOON CBsI3aHHBIN JIMHKEP, MPUCOSTUHEHHBINH K Kapro peakiuei Mexay THOJbHON
IPyNnoN M rpynmnoi, crocoOHOM pearupoBaTh C THOJBHOW rpynmoil. B HEKOTOpBIX BapHaHTax
OCYLUIECTBJICHHS MO MeHblIeld Mepe oauH R2 He3aBHCHUMO NpencTaBisieT coOOi CBS3aHHBINA
JUHKEpP, NPUCOCAUHEHHbI K Kapro peakuued MeXAy albJeruAHON TPYNNod U TIPYIIOH,
CrocoOHOMW pearnpoBaTh C ajbJETUAHON IPynnoi. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHHUS IO
MeHbIle Mepe oauH R2 He3aBHCMMO TpencTaBisieT CcoOOH  CBSI3AHHBIA  JIMHKEP,
NPUCOEIMHEHHBII K Kapro peaxknued MeXAy a3uIHOW TPYyNIod M TPYNIoH, CHocOOHOM
pearnpoBaTh C a3uAHOW rpynmoil. Ilpumepom rpymmel, criocOOHOH pearnpoBaTh C a3MIHOM
IPYIIOH, SABJIAETCS TEPMUHAIbHBIA AJKUH WM HANPsDKEHHBIM LMKJIOOKTHH. B HEKOTOpBIX
BapUAHTAX OCYLIECTBJIEHHs] MO MeHbIneH Mmepe omuH R2 mpencraBnsieT coOOW HE3aBUCHUMO
BOJIOPOJ, COENMHEHHWEe, coaepkamee O-THOTpH(POCATHYIO TpyIIy, MPHYEM Kapro-peareHT
COIEPIKUT Y-OpOM-0, 3-HEHACBILIEHHYIO KapOOHWJIbHYIO TPYIIy, HOM, OpOMAIeTHI, WIH K HEMY

NPUCOETMHEHA a3UPUAMHUICYIbGOHAMUAHAS TPYIINA.

[0020] B HekOTOpBIX BapuUaHTAaX OCYILIECTBIIEHUS Kapro aHajiora HYKJIEMHOBOT'O OCHOBAHUS
BKJIIOUaeT, 0Oe3 orpaHudeHus, O€NKM, TENTUIbl, AMHHOKHCIOTBI, OJIMTOHYKJIEOTHU/IbI,
HU3KOMOJIEKYJISIPHbIE JIEKAPCTBEHHBbIE TMperaparhl, alu(aTH4YecKue TPYIIbl, COSTUHEHUS,
comepskamue (HOTOPEAKIMOHHOCIIOCOOHBIE TPYMIbI, COENMHEHUsS, CONEpKaIlfe XUMUYECKH
PEaKIIMOHHOCTIOCOOHBIE ~ TPYIbI, COEAWHEHHWs, COAEpIKAIUe KATAJTUTHYECKHe TPYIIIIbI,
COEMHEHHs, COAepIKaIUe  XJIOPMETHJIKETOHBI, JIMMHUAbLL, OWOTWH, (IyOpecCleHTHbIE

COCAUHCHUA, COCANMHCHUA-TY IIUTECIINU @nyopecueﬁuym, JIUMITIOCOMBI U HAHOYAaCTHUIIBI.

[0021] B pasnuuHBIX BapUaHTAX OCYLIECTBICHHMsS HACTOSIIEr0 H300peTeHus: janee

o0ecrneunBaercs: aHaJIor HYKJICMHOBOT'O OCHOBAHUS

|
TPT3 U €ro IPOU3BOIHBIE U aHAJIOTH.



[0022] B pa3au4HBIX

o0ecrneunBaeTcst aHaJIOr HYKJICMHOBOT'O OCHOBAHUS

FTPT3 s

[0023] B pa3au4HbIX

o0ecrneunBaeTcst aHaJIOT HYKJICMHOBOTO OCHOBAaHUs

Ve

S
MMS  ww

[0024] B pa3nu4HbIX

obecrieunBaeTcsi aHajIor HYKJIEUMHOBOI'O OCHOBAHUsA

~o

Ve

S
DMS ww

[0025] B pa3mu4HbIX

o0ecrneynBaeTcst aHaJIor HYKJICHHOBOT'O OCHOBAHUSA

FEMS ww

[0026] B pa3nu4HBIX

o0ecrneunBaeTcst aHaJIOr HYKJIICMHOBOT'O OCHOBAHUS

S
BrMS  ww

[0027] B pa3nu4HbIX

o0ecrneunBaeTcst aHaJIor HYKJICMHOBOT'O OCHOBAHUS

BaprUaHTax OCYLICCTBIICHUA

U €T0 NMPOU3BOAHBIC U aHAJIOTH.

BapuaHTax OCYLICCTBJICHUA

U €T0 MMPOU3BOAHBIC U AHAJIOTH.

BapuaHTax OCYIIECTBJICHUA

" €ro NPpOU3BOAHBIC U aHAJIOTH.

BapHaHTax OCYLIECCTBICHUA

" €10 MPOU3BOAHBIE U AHAJIOTH.

BapHaHTax OCYLIECTBIICHUA

" €10 NMPONU3BOAHBIC U aHAJIOTH.

BapHUaHTax OCYLICCTBIICHUA

HaCTOAIICIO

HaCTOALICTO

HaCTOALICTO

HaCTOALIECTO

HaCTOAICIO

HaCTOoAIICIO

n300peTeHus

n300peTeHus

HU300peTeHHsI

n300peTeHus

n300peTeHus

n300peTeHus

Jaajiee

Jaajee

aajee

Jaajee

Jaajice

Jaajiee
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e
S

IMS Y €ro NPOU3BOJHBIE U AHAJIOTH.

[0028] B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHS HACTOSLIEr0 M300peTeHHs 00eCTeYHBAIOTCS
HYKJICOTUAHBIE IIapbl, COACPIKALIHUE aHAJIOr HNEPBOIr0 HYKJIICMHOBOIO OCHOBAHMUAI, I/IMeI-OLLII/Iﬁ
o0y u3 ¢dopmyn 9a unm fOb; m aHamOr BTOPOro HYKJIEHHOBOTO OCHOBAHUS, MMEIOINUH

nmro0yio u3 popmya alSa wim alSb:

E Ry N TE
p9a , Bob AR
R>
Ro~ - X e
R N X
Ro~_ . X X
xS RS
N _.R .
R{X 7! R{X e-Ri
alSa v , al5b v

rae Kakabli X HE3aBUCUMO TPEACTaBiIseT COOOW YIJIepOx WM a30T, e Kaxabli Ri
HE3aBUCHMO TMPEACTaBIsieT COOOH BONOPON, AIKHJIBHYK TPYIINy, PeaKIHOHHOCTIOCOOHBIN
JIMHKEpP, COAEP KALIUi PEeaKLMOHHOCIIOCOOHBIN LEHTP, MPUCTOCOOJEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COAEpP KAIlUM Kapro U rpymiy, oONaarouy0 peakHOHHOW COCOOHOCTBIO,
KOMILJIEMEHTaPHOH PEaKIMOHHOCTIOCOOHOMY LIEHTPY, MJIU COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOCIMHEH Kapro;, Tae Kaxablii Ry sBisercss HeoOs3aTeNbHbIM M, KOTAA MPHCYTCTBYET,
HE3aBHUCHMO TPEACTaBJsIET COOOW BOAOPOA, AJKHWII, AJKEHWN, AJKUHIJI, METWI, METaHTHUOJI,
METaHCEJIeH, TaJOreH, LWaHO, Aa3Wuj, HHUTPOIPYIIY, PEaKIHOHHOCIOCOOHBIH JIMHKEP,
COepIKALN PEaKIMOHHOCTIOCOOHBIN IEHTP, MPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
peareHToM, COIepKallUM Kapro W TCPyImy, OONAJaroIIyl PpPEeaKHUOHHOW CIIOCOOHOCTHIO,
KOMILJIEMEHTapPHOH PEaKIMOHHOCIIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOEOMHEH Kapro; rae KaKablii Y HEe3aBUCHUMO IMPENCTaBJIsIeT COOOH cepy, KHCIOpPON, CeleH
WIM BTOPUYHBIN aMUH, Ille KaxIblii E He3aBHCUMO MpencTaBisieT COOOUM KUCIOPOH, Cepy WM
CelieH; W TPUYEM Mapa HyKJIEHMHOBbIX ocHoBaHMi He sBisiercs dICS-dMMO?2, dICS-20Me,
dSICS-dMMO2, dSICS-d20Me, dSNICS-dMMO2, dSNICS-d20Me, d4SICS-dMMO?2,
d4SICS-d20Me, dSSICS-dFIMO, dSSICS-dMIMO, dSSICS-dFEMO, dSSICS-dPrMO, dSSICS-
dEMO, d5SICS-dMEMO, dSSICS-dIMO, dSSICS-dMMO2, dSSICS-dDMO, dSSICS-dNMO,
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dSSICS-d5FM, dSSICS-d20Me, dSSICS-dTMO, dSSICS-dFDMO, dSSICS-dVMO, dSSICS-
dZMO, d5SICS-dCIMO, dSSICS-dTfMO u d5SSICS-dCNMO.

[0029] B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHUS HACTOSIIEro M300peTeHus: 0OecreunBaeTCs
rapa HYKJEHHOBBIX OCHOBAHWH, COAEp Kallash aHAJIOr MEPBOr0 HYKJIEHMHOBOIO OCHOBAHUA,

umeromuii popmyny Ob, u aHaNOr BTOPOro HYKJIEMHOBOTO OCHOBAHUS, MMEIOLIUI JIOOYI0 M3

dbopmyi alS5a wum al5b:
R
R )
Ry 172 Rpw. Xo. A2
X=X R, XX
Ro~ Y Row_ -X X
’ X ~ : N Re” | A
X< X F R X A R
Ry N"E Ry 7] RS E7T
Bob i ,al5a v , al5b v ,

rae Kakabli X HE3aBUCUMO TPEACTaBisieT COOOW yIryiepox WM a30T, e Kakabli Ri
HE3aBUCUMO NPENCTaBsieT COOOH BOAOPOA, ANKWJIBHYIO TPYIIY, PEeaKLHOHHOCHOCOOHBIN
JIMHKEpP, COAEP KALIUi PEeaKLMOHHOCIIOCOOHBIN LEHTP, MPUCTOCOOJEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COIEpIKAlIM Kapro M rpyImy, oOJaJarolnyl peakLHOHHOW CIIOCOOHOCTEBIO,
KOMILJIEMEHTaPHOH PEeaKLIMOHHOCTIOCOOHOMY LIEHTPY, MJIU COTPSDKEHHBIN JIMHKEP, K KOTOPOMY
NPUCOEIMHEH Kapro;, TAe Kaxablii R» sBiseTcss HeoOs3aTeNbHbIM M, KOTAA MPHUCYTCTBYET,
HE3aBHCHMO TMPENCTaBNsieT cOOOM BOAOPOA, AJKWII, aJIKEHW, aJIKMHWJI, METOKCH, METaHTHUOII,
METAaHCEJIeH, TajJloreH, I[[MaHO, aMHJ, HUTPOTPYIMIy, PEeaKIHMOHHOCIOCOOHBIN JIMHKED,
COIep KalMi PEeaKIIMOHHOCTIOCOOHBIN LEHTP, MPUCTIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
peareHToM, COIepKallUM Kapro W TPymmy, OONAJaroIyl PEeaKUOHHOW CIIOCOOHOCTHIO,
KOMILJIEMEHTapPHOH PEaKLIMOHHOCIIOCOOHOMY LIEHTPY, MJIU COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOEIMHEH Kapro; rae KaKablii Y HEe3aBHCHUMO IMPENCTaBJIsIeT COOOI cepy, KHCIOPON, CeleH
WIM BTOPUYHBIN aMUH, U TTIe KaxIblii E He3aBUCHMO mpeAcTaBiisieT cOO0M KUCTOPOM, CEPy WU

CCJICH.

[0030] B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHHUS HACTOSINEro H300pEeTeHus: 00eCreunBaeTCs
rapa HYKJIEMHOBBIX OCHOBAaHHUH, cozeprkalljasi aHajor MEepBOro HYKJIEHHOBOIO OCHOBAaHUS,
umeromuil o0y u3 ¢opmyn B9a wumu [Ob, u aHANIOr BTOPOro HYKJEHHOBOTO OCHOBAHWUS,

UMeroIIHi JIro0yIo u3 Gopmyn albda wim alob:

R R
Ro~, 2 Ro 2 ﬁ)é
| Y
~ ~ R ~
§ _X.
N"E Ry N E
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Ro<
Ro X
Ro~ - X X
XS R
X R X F R
Rz/ E 1 R2/ E2 1
al6a e , al6b v

rae Kaxablii X HE3aBUCHUMO TNIPEACTaBiIsieT COOOH yruiepox WM a30T;, rae Kaxabld Ri
HE3aBUCHMO NPENCTaBsieT COOOH BOAOPOA, ANKUJIBHYIO TPYMIY, PEeaKLHOHHOCHOCOOHBIH
JVHKEpP, COAep KAl pPeakLMOHHOCIIOCOOHBIN LEHTP, MPUCHOCOOJEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COIEp KALIUM Kapro U rpyImmy, oOJaJarollyl0 peakLuOHHONW CIIOCOOHOCTBIO,
KOMITJIEMEHTapPHON PEaKLMOHHOCIIOCOOHOMY LIEHTPY, MJIM COIPSDKEHHBIH JIMHKEP, K KOTOPOMY
NPUCOENHEH Kapro, rae Kaxablii Ry sBisercss HeoOs3aTeNbHBIM M, KOTAA IMPUCYTCTBYET,
HE3aBUCUMO TPEACTaBisieT cOOON BOIOPOX, AJKWII, aJKEHWI, aJKUHHIJI, METOKCH, METaHTUOJ,
METaHCEeNIeH, TaJloTeH, IMaHO, a3uj, HUTPOTPYIIY, PEaKIHOHHOCIOCOOHBIN JIMHKEp,
COZlepIKaINii PEeaKIMOHHOCIOCOOHBIN LEHTP, NPHUCIIOCOONEHHBI K CBS3BIBAHHIO C Kapro-
peareHToM, COAepKallUM Kapro M TIpymiy, OOJNAJalolIyl0 PEeaKLHOHHOH CIIOCOOHOCTBIO,
KOMIUIEMEHTapHON PEeaKLMOHHOCTIOCOOHOMY LIEHTPY, WJIM CONPSDKEHHBIH JIMHKEP, K KOTOPOMY
IPUCOEANHEH Kapro; rie Kaxiblil Y He3aBUCUMO IPEACTABIsIET cO0OH cepy, KHCIOPOA, CeleH
WIN BTOPUYHBIA aMUH, rne Kaxablii E He3aBuCHMO mpexacraBisier coOOi KUCIOpPON, Cepy MU

CelieH; U r1e Kbl By He3aBHCHMO MpeacTaBisier CoOOO0M Cepy MITH CEeJIeH.

[0031] BonnHucTas JHMHUS yKa3blBAET HA TOYKY MPHCOSNUHEHHs] K PHOO3HIBHOMY,
I€30KCHPUOO3MIIBHOMY HJTH TUAEC30KCUPHUOO3MIIBHOMY OCTATKY, WJIM K aHAJIOTY PHUOO3UIIBHOTO,
Ne30KCHPUOO3MIIBHOTO WITH JHI€30KCUPUOO3UIIBHOTO OCTATKA, TAKOMY Kak "3aMKHYTBIH" aHAJIoOT
pubossr (locked ribose analog), mentumHas rpynma uiaum ToMmy mnomoOHoe. B HekoTOphIX
BapHAHTAX OCYLIECTBJICHUs PUOO3MIbHBIN, Ne30KCHPUOO3MIbHBIA WU TUAE30KCUPHOO3UITbHBIN
OCTaTOK WJIM €r0 aHaJOT HAaXOOUTCs B CBOOOAHON (opme, mpucCOeaHEH K MOHO(pOCHATHOM,
nudocharaoii wu TpudocharHoit rpymnme; Heobs3aTeNbHO copepkaieii a-Tuorpudocharnyro,
B-tuopocdarnyro umm y-ruodocharnyro rpymmy; win skmoder B PHK win JIHK unn B PHK-

anaJsior win JIHK-ananor.

[0032] B HekOTOpBIX BapHaHTAaX OCYILIECTBJICHUs AJIKUHHWJIbHAS TPyMa MPEICTaBisieT COOOU
STUHUJIbHYIO WK MPONUHWIBHYIO Tpynmy. B HEKOTOPBIX BapuaHTaxX OCYIIECTBICHUS aJIKUJIbHAs
TPyIIa MpencTaBisieT COOOH METUJIbHYIO, JTWJIBHYIO, MPOMIJIBHYK) WA H3OTPOMIIBHYIO
rpymmny. B HEKOTOpPBIX BapHaHTaX OCYLIECTBJICHHs TaJIOT€H MpPEICTaBisieT co0oit Grop, XIop,

Opom uiu oz,
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[0033] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS PHOO3MIIBHBIN, NE30KCHPUOO3WIBbHBIN WIH
IUE30KCUPUOO3UIIBHBIN  QHAJIOT  Tapbl  HYKJIEWHOBBIX ~ OCHOBAaHMH  comepkur  2'-
byHkunoHaNBHYIO rpyrnmy. IIpuMeps! QyHKIHMOHANBHBIX TPYMI BKJIIOYAKOT, O€3 OrpaHu4eHus,
METOKCUTPYIIY, TajlOT€HOBYIO, -O-ainnibHylo, -O-MeTOKCH3TUIIbHYIO, NEPBUYHBIN aMuH, -O-
IUHATPOGEHOIbHY0, -O-TUHUTPOGEHIIIPUPHYIO, ANKHIBHYI0, -O-alKUIBHYIO, THOJBHYIO,
AMHUHOITOKCUMETHIBHYI0, aMHHONPOPOKCUMETUIIbHYIO, aMUHOSTUIIBHYIO, LIMAHO3THIBHYIO U
I'YaHUJUHOSTHIBHYKO TpPyNIbl. B  HEKOTOPBIX BapHaHTaX OCYIIECTBJIECHUS PHOO3UIBHBIN,

NE30KCUPUOO3UIIBbHBINA WK AUNE30KCUPUOO3MIIBbHBINA aHAIOT CONEPKUT 4'-THO-3aMeHY .
y

[0034] B HexOTOpBIX BapuaHTax OCYLIECTBJIEHHUs Mapa HYKJIEHHOBBIX OCHOBAHHUI CONEPIKUT
HYKJIEMHOBOE OCHOBaHue, umeromiee Gopmyny ol5b. B HEKOTOpbIX BapHaHTaX OCYIIECTBIEHUS
napa HyKJIEWHOBBIX OCHOBAHMH COIEPIKHUT HYKJIEMHOBOE OCHOBaHUE, UMerolee gopmyny alSa.
B HexkoTOpbIX BapuaHTax OCYLIECTBIEHHUs Mapa HYKIEHMHOBBIX OCHOBAHMHM COIEPIKUT
HYKJIEMHOBOE OCHOBaHue, umeroinee ¢popmyny fOb. B HEKOTOpBIX BapuaHTaX OCYIIECTBIIEHHS
mapa HyKJIEMHOBBIX OCHOBaHHil COAEP’KUT HYKJIEMHOBOE OCHOBaHUE, umeroinee dpopmyny [Ob,
rae kaxapiii X mpezacrasisier coboit yriepon, Y mpexacrtamisier coOoit cepy, Kakabiii R2
npencrasisier coboit Bomopon u E mpencraBmsier coboit cepy. B HekoTopeIx BapuaHTax
OCYILECTBJICHHS Mapa HYKJEHHOBBIX OCHOBAHUHN CONEPIKUT HYKJIEHHOBOE OCHOBaHUE, UMEIOLIee
dopmyny al5b, rae kaxnubiii X npencraBisieT coOoi yriiepon, kaxabiii R2 npeacrapisier codoit
Bonopon, R1 mpexncrasnsier coboii MeTwnbHyr rpynny u E npencrasisier coboit kuciopon. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS Iapa HYKJIEHMHOBBIX OCHOBAHUHN COJIEP)KUT aHaJor
NePBOrO HYKJIEHMHOBOTO OCHOBaHUS, UMeroIuil Gopmyiy f9a, u aHajior BTOPOro HyKJIEHMHOBOTO
OCHOBaHUsl, uMeromui (opmyny ol6a. B HeKkoOTOpbIX BapuaHTax OCYLIECTBICHHs Tapa
HYKJIEHHOBBIX OCHOBAHHUI COMEPKUT aHAJIOr MEPBOr0 HYKJIEMHOBOI'O OCHOBAHUS, HWMEIOLIHI
dbopmyny f9a, u aHajJOr BTOPOrO HYKJIEHMHOBOIO OCHOBaHUs, uMeromuii gopmyny oléb. B
HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS Iapa HYKJIEHMHOBBIX OCHOBAaHUHN COJAEPKUT aHajor
MePBOrO HYKJIEMHOBOT'O OCHOBAHMS, UMerOIHid popmyiy (9b, u aHAIOr BTOPOTrO HYKJIEUHOBOTO
OCHOBaHUsl, uMeromui (opmyny al6a. B HekoTOpbIX BapuaHTax OCYLIECTBICHHS Iapa
HYKJIEHHOBBIX OCHOBAHHUI COMEPKUT aHaJOr MEPBOr0 HYKJIEMHOBOI'O OCHOBAHHUS, HWMEIOLIHI

dbopmyiy fOb, 1 aHamOr BTOPOr0 HYKJIEMHOBOT'O OCHOBAHUSI, UMErOIIHi (hopmyity al6b.

[0035] B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHUS HACTOSIIEro M300pEeTeHHs1 00eCreunBaeTCs
mapa HYKJIEMHOBBIX OCHOBAHMMH, CONEp’Kallasi aHAJOr MEPBOr0 HYKJIEHHOBOTO OCHOBAHUS,
uMmeromuii gpopmyny fOb, m aHamoOr BTOPOro HYKJIEHMHOBOIO OCHOBAHMS, UMEKOIIUI (opMyIty

9b:
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Ry "N E
B9b A
rae Kaxaplii X He3aBUCUMO NPEACTABIsIET COOON YIiIepoa WM a30T, rae Kaxabiid Ry sBisercs
HeoOsI3aTeNbHBIM U, KOTAAa MPUCYTCTBYET, HE3ABUCHUMO NPEACTaBIsIET COOOH BOAOPOX, AJKUII,
ANIKEHWJI, aJIKMHWI, METOKCH, METAaHTHOJ, METAHCEJIeH, rajloreH, LIMaHO, aMMJl, HUTPOIPyMIy,
PEaKLIMOHHOCTIOCOOHBIH JIMHKeED, cozep KA PEaKLIMOHHOCTIOCOOHBIH LIEHTP,
NPUCTIOCOOJIEHHBI K CBSI3BIBAHMIO C Kapro-peareHToM, COAep KaluM Kapro M TpyImy,
o0NafarIy0 peakLUOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH PpPeaKIMOHHOCIIOCOOHOMY
LEHTPY, WM CONPSDKEHHBIM JIMHKEP, K KOTOpPOMY IIPUCOEAMHEH Kapro, riae Kaxabli Y
HE3aBUCUMO MPENCTABIsIET COOOM Cepy, KUCIOPO, CEeJIeH WM BTOPUYHBIN aMUH;, U TA€ KaKAbIA
E HesaBucumo mnpexacramisier coOOW KHUCIOPOA, Cepy WM CelieH. B HEKOTOphIX BapHaHTax
OCYIIECTBJICHHS Mapa HYKJIEWHOBBIX OCHOBAHMI MPENCTaBIsieT cOOOI mapy rOMOHYKJIEHHOBBIX

OCHOBAHUII.

[0036] B HexkoTOpBIX BapMaHTax OCYLIECTBJIEHHUS] HACTOSINEro M300peTeHus oOecreunBaeTcs
napa HYKJEHMHOBBIX OCHOBAaHHUH, COZAEp)Kalllasi aHaJOr MNEepPBOrO0 HYKJIEHHOBOIO OCHOBAaHUS,
uMmeromuii popmyny o16a, U aHAJIOr BTOPOrO HYKJIEHMHOBOTO OCHOBAHUS, UMEKOLIUI (HopMyiy

al6éa:

Ry
RZ\XIX\
1]
Xz R
Ry, Ey |
al6a e

rae Kakabli X HE3aBUCUMO TNPEACTaBiIsieT COOOW yIJIepox WM a30T, e Kakablid R
HE3aBUCHMO NPENCTaBsieT COOOH BOAOPOA, ANKHUIBHYIO TPYIIY, PEaKLHOHHOCHOCOOHBIH
JMHKEpP, COAEP AL PEeaKLIMOHHOCIIOCOOHBIN IEHTP, MPUCTOCOOJEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COIEPIKALINM Kapro U rpyImiy, oOJaJarolyl0 peakLHOHHONW CIIOCOOHOCTBIO,
KOMILJIEMEHTapPHOH PEaKLIHOHHOCIIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOCOMHEH Kapro, rae Kaxablii Ry sBisercss HeoOs3aTeNbHBIM M, KOTAA MPHUCYTCTBYET,
HE3aBUCHMO TIPEACTaBIsIeT COOOH BOAOPOZ, AJKWII, aKEHWI, AJIKUHIJI, METOKCH, METaHTHUOJ,
METaHCeNIeH, TaJloTeH, LHAaHO, AaMHJ, HUTPOTPYIIY, PEaKLUHOHHOCIIOCOOHBIN JIMHKEp,
Cofep KAl PEaKIMOHHOCTIOCOOHBIN IEHTP, MPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
peareHToM, COAepXKaIllUM Kapro M TIpymnmy, OONAgaroIlyl0 peakIHOHHONW CIOCOOHOCTBIO,

KOMITJIEMEHTaPHON PEaKLIMOHHOCIIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIA JIMHKEP, K KOTOPOMY



15

NPUCOEIMHEH Kapro, W rae Kaxablii E; He3aBumcuMO mpexacrtaBisier coboil cepy mnm ceneH. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHHUS MMapa HYKJIEWHOBBIX OCHOBAHUH MpPENCTaBISIET COOOH

napy rOMOHYKJIEMHOBBIX OCHOBAHHUI.

[0037] B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHHUS HACTOSINEro H300peTeHust 0OecrednBaeTCs
rapa HYKJIEMHOBBIX OCHOBAHMM, COIEp’Kallasl aHaJOr MEPBOr0 HYKJIEHHOBOTO OCHOBAHUS,
umeromuii popmyny al6b, u aHamor BToporo HyKJIEHMHOBOIO OCHOBAHHsI, MMEIOLIHHA (Gopmyity

al6éb:

! 2
R ~ ’X\ }
2 )I(I *x
X
Ry | N
X A_.R
R, Es |
aléb v

rae Kaxaplii X HE3aBUCHMO IIPEACTaBIsieT COOOH yriepom WM a3oT;, rae Kaxaeld R
HE3aBUCHUMO TIpeACTaBisieT coOOW BOAOPOJ, AJKWIBHYIO TIPYIIY, pPEaKIHOHHOCIIOCOOHBIN
JIMHKEp, COAep KaIlUil PeaKMOHHOCIIOCOOHBIH LEHTP, NMPHCIOCOOJIEHHBIH K CBSI3BIBAHHIO C
Kapro-peareHToM, COAep KalllUM Kapro W Ipymmy, oOJafaroIlyl0 peakMOHHONW CIIOCOOHOCTBIO,
KOMIUIEMEHTapHOH PEeaKLMOHHOCTIOCOOHOMY LIEHTPY, WJIM CONPSDKEHHBIH JIMHKEP, K KOTOPOMY
MPUCOCAUHEH Kapro, rae K&)I(L[blf/i R2 SIBJISIETCST  HEOOSA3aTENbHBIM ", KOraga InpUCYTCTBYCT,
HE3aBUCUMO TIPEACTaBisieT cOOOH BOIOPOX, AJKWII, aIKEHWI, AJKUHHJI, METOKCH, METaHTHOJ,
METAaHCEJIeH, TaJioreH, L[HMAHO, Aa3WJ, HUTPOTPYIMIy, PEAKLHOHHOCIOCOOHBIM JIMHKEP,
ColepIKaLNi PEaKIMOHHOCTIOCOOHBIN IIEHTP, MPUCIIOCOONEHHBIH K CBSI3bIBAHUIO C Kapro-
peareHToM, COAepXKaIlllUM Kapro W rpymnmy, oOONagaroInyl0 peakIUOHHOH CIOCOOHOCTBIO,
KOMILJIEMEHTaPHOH PEaKIMOHHOCIIOCOOHOMY LIEHTPY, MJIU COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOEIMHEH Kapro, W rae Kaxablii E; He3aBucuMO mpexncrtasisier coboil cepy wim ceneH. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHHUS MMapa HYKJIEWHOBBIX OCHOBAHUH MPENCTABISIET COOOH

napy rOMOHYKJIEMHOBBIX OCHOBAHUI.

[0038] B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHUS HACTOSIIEro M300pEeTeHus: 00eCreunBaeTCs
napa HYKJEHHOBBIX OCHOBAHWH, COAEpsKallas aHAJIOr MEePBOr0 HYKJIEHMHOBOIO OCHOBAaHWUS,
uMmeromuii moOyro u3 dopmyn B9a, BOb, alSa, alSb, albéa wiu al6b;, U BTOpoe HyKIEHMHOBOE
OCHOBaHHE, BBIOPAHHOE W3 TPYMIbI, COCTOSIIEH W3 LWUTO3HMHA, T'yaHWHA, aJeHHHA, THMHHA,
ypauuia, 2-aMUHOaJIeHUH-9-1na, 2-aMuHoaieHuHa, 2-F-anenuna, 2-tuoypanuna, 2-THO-TUMHHA,
2-THOLUTO3MHA, 2-MPONWII- U AJIKWJIBHBIX TPOU3BOAHBIX a[IEHUHA U I'YaHUHA, 2-aMUHO-a[]€HUHA,
2-aMUHO-TIPONMII-a/IeHHHA, 2-aMUHONUPUINHA, 2-TIUPUIOHA, 2'-1e30KCUYyPUINHA, 2-aMHHO-2'-

N€30KCUAICHO3MHA, 3-ea3aryaduHa, 3-aea3aafeHua, 4-tno-ypauuia, 4-THO-TUMHUHA, ypaluJ-
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5-unma, runokcaHTuH-9-una (I), S-MeTUI-UMTO3MHA, S-THAPOKCUMETUJI-LUTO3WHA, KCAHTHHA,
THIIOKCAHTUHA, S5-OpoM- u S-TpuTOpMETHNIypaluiioB M LWUTO3WHOB, S-rajoypanmia, S-
TAIOLUUTO3MHA, S-TMPONUHWII-ypalWia, S-MPONUHWI-LUTO3MH,a S-ypauuia, S-3aMeLIeHHbIX, S-
rajioreH-, S5-3aMEIIeHHbIX MUPUMHUIUHOB, S-TUOPOKCHLMTO3WHA, S-OpommutosmHa, 5-
Opomyparma, 5-XJIOPLUTO31HA, XJIOPUPOBAHHOTO LIUTO3MHA, LUKJIOLWUTO3MHA,
LIUTO3NHAapaOUHO3U A, 5-propunTosuHa, ¢dTopnupuMHINHA, ¢dTopypauna, 5,6-
TUTHAPOLMTO3MHA, S-UOAOLMUTO3UHA, THAPOKCUMOUYEBUHBI, HOAOYPALMIA, S-HUTPOLUTO3UHA, S-
Opomyparmia, S-xiopypauuna, S-gropypaunia u S-uomgoyparuia, 6-aJIKIIbHBIX TPOU3BOIHBIX
aJ€HUHA U I'yaHHUHA, 0-a3aUPUMUANHOB, 0-a30-ypauuia, 6-a30-UTO3MHA, a3alMTO31HA, 6-a30-
TUMHHA, O-THO-TyaHWHA, 7/-METWITyaHWHA, 7/-METUJAJE€HWHa, ~/ -Jea3aryaHuHa, /-
Jlea3aryaHo3uHa, 7/-7ea3a-aieHuHa, 7/-Aea3a-8-a3aryaHuHa, 8-azaryaHuHa, 8-a3aajgeHuHa, 8-
rajiores-, 8-aMuHoO-, 8-TUOJ-, 8-THOANKUI- U 8-TUIPOKCUII-3aMELIEHHBbIX a/ICHUHOB U T'YaHUHOB,
N4-sTununrozuna, N-2 3aMeleHHbIX MypUHOB, N-6 3aMeleHHbIX MypuHOB, O-6 3aMeIneHHbIX
NyPUHOB, TE€X COEOUHEHUH, KOTOpbIe TMOBBIMIAIT CTa0MIBHOCTE O0pa3OBaHUs AYILIEKCA,
YHHUBEPCAJIbHBIX HYKJEHHOBBIX KHUCJIOT, TUAPO(GOOHBIX HYKJIEHHOBBIX KHCIOT, CMELIaHHbBIX
(promiscuous) HYKJIEHMHOBBIX KHCJOT, size-expanded HYKJIEMHOBBIX KHCJIOT, (TOPHUPOBAHHBIX
HYKJICMHOBBIX ~ KHCJIOT, TPHULMKINYECKHX NUPUMUAMHOB, (eHokcasuHuutuauHa ([5,4-
b][l,4]6en30kcaszun-2(3H)-ona), ¢penornasunnmruanaa (1H-mupumuno[5,4-b][l,4]6en3oTnasun-
2(3H)-ona), "G-3axumoB" (G-clamps), ¢eHokcasuHuuTHaAMHA  (9-(2-amuHO3TOKCH)-H-
nupumuno| 5,4-b][1,4]6en3okcazun-2(3H)-oHa), KapOa30IIUTHANHA (2H-mupumuo[4,5-
blurnon-2-ona), mupunouHnoauutuauHa (H-mupuno [3',2":4,5]muppono[2,3-d]nupumuann-2-
oHa), S5-prTopypammna, S-Opomypanuia, S-xJopypauuia, S-HOAOypalluia, THIOKCAHTHHA,
KCAHTHHA, 4-alleTUILIUTO31HA, 5- (xapOOKCHTHIPOKCUMETHIT )y PaLIUIIa, 5-
KapOOKCUMETUIAMIUHOMETHII-2-THOYPUIUHA, 5-kapOOKCUMETHIAMUHOMETUJTY PaLIHIa,
auruapoypanmna, — Oera-D-ranakTo3WNKBEO3WHA,  MHO3WHA, INO-U3OMEHTWIANeHWHa, |-
METUJITYaHUHA, |-METUJIMHO3UHA, 2,2-TUMETUITYaHUHA, 2-METUNIaICcHUHA, 2-MEeTUIITyaHUHa, 3-
METUIIUTO3UHA, S-MeTUNIUTO31HA, No6-anennHa, 7-MEeTWITyaHUHa, 5-
METUJIAMHUHOMETHUITy paLuia, 5-METOKCMAMHUHOMETHII-2-THOYPALINIIA, Oera-D-
MaHHO3WJIKBEO3UHA, 5'-METOKCHKapOOKCUMETHITypalliia, S-MeToKcuypanuia, 2-MeTuiITHo-NO-
U3OMEHTHIQACHUHA, YPaLMI-S-OKCUYKCYCHOM  KHCJIOTBI, Wybutoxosine, TICEBIOYpaLnIa,
KBEO3WHA, 2-THOLWUTO3MHA, S5-METUI-2-THOypauuia, 2-THoypauwna, 4-tuoypanuna, S-
METUIypaluia,  ypauuia-5-MeTHJIOBOrOo  3(pupa  OKCHYKCYCHOM  KHCJOTBIL,  ypari-S-
OKCHYKCYCHON KHUCJIOTBI, S-MeTHI-2-THOoypanmia, 3-(3-aMruH0-3-N-2-kapOOKCHTTPOIHII ) ypaLiiIa,
(acp3)w u 2,6-nMaMUHONYPHHA U T€X COSIUHEHUH, B KOTOPBIX MYPUHOBOE WJIH MUPUMHUIHHOBOE

OCHOBAHUE 3aMEHEHO I'€TEPOLUKIIOM.
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[0039] IlpumepoM mapbl OCHOBaHHH, conepskamiell OJHO WM OoJjiee HE BCTPEYAIOLIUXCS B
NPUPOJE€ HYKJIEHHOBBIX OCHOBAHUMN, MOXET CIYy>KUTb Iapa HE BCTPEUAIOLIUXCsl B MPUPOAE
ocHoBanuii dTPT3PA-dNaM (t.e. mapa, obpazosanHas mexxny dTPT3PA u dNaM; ¢urypa 1A u
1B). Kpome TOro, oproroHajgpHas peakIHOHHAs CHOCOOHOCTb PAa3JIMYHBIX pPa3pabOTaHHBIX
PEAKLIMOHHOCTIOCOOHBIX ~LIEHTPOB/IMUHKEPOB (T.€. (opcopoTHOATB, aMHHBI MU  AJIKHUHBI)
MO3BOJIIET PEAIN30BbIBATD CENEKTUBHOE YIIOPSIIOYEHHOE B3aUMOAEHCTBHE PA3JINYHbIX OCTATKOB
¢ onHuM U TeM ke onuronykyeorunoM (AHK mmu PHK). Jlpyras koMmo3umusi JOMOJIHUTENbHO
WUTIOCTPUPYETCsT Mapoil He BcTpevaromuxcs B npupoae ocHoBanuit dTPT3PA-dMMO2pCO,
r7e, B Pa3JINYHBIX BapHAHTaX OCYLIECTBJICHHUS, aJKHMHUIbHAs rpymnmna ocHoBaHuss dMMO2pCO
UCTIONB3YETCs Ul TPUCOEAMHEHUs] OJHOW (DYHKIIMOHAIBHOM TPYMIBI Yepe3 KaTalu3upyemoe
menpto () asum-ankuHOoBOoe 1mKIonpucoenuHenne (Copper(l)-catalyzed Azide-Alkyne
Cycloaddition (CuAAC)) wu, mnocne cusrtusi 3amutel ¢ dTPT3PA, cBoOomHbIii aMuH
UCIIONIB3YeTCsl ISl MPUCOEANHEHUs] APYroil (pyHKIMOHAIBHOH TPYIIbl Yepe3 CBs3bIBAaHHE N-

ruapokcucykunaumuaa (NHS).

[0040] B To Bpems kak HECKOJIBKO IPYT'HX paHee OMHCAHHBIX Map HE BCTPEUAIOLINXCS B IPUPOJIE
OCHOBaHMH OBLIM  JepUBATU3UPOBAHBI C IOMOINBIO  JIMHKEPOB, OIMCAHHbIE  3/€Ch
AepuBaTU3NpOBaHHble ¢ mnomompto JuHKepa napsl, dTPT3PA-dNaM, dSSICSCO-dNaM,
dTPT3PA-dAMMO2pCO (durypa 2), sBISIOTCS Oojiee NPOBEPEHHBIMH, a TAKXKe JIydIne
perumnimpytotes B JJHK u nyqme tpanckpudupyrores B PHK. B wactnoctn, dTPT3PA-dNaM
XOPOULIO PEIUTUIMPYETCS] U, TaKUM OOpa3oM, MOAXOAWUT Ui TPUMEHEHHUS] B TMPAKTHUECKOM

OCYIIECTBIIEHUH CIIOCOOOB, PACKPBITHIX U 3asBJICHHBIX B HACTOSIIIEM U300PETEHUH.

[0041] Hacrosimee wu300peTeHre OTHOCHUTCS K HE BCTPEYAIOMIMMCS B TMPUPOAE TMapam
ocHoBanul, copepxauum dTPT3, npuyem dTPT3 B HEKOTOPBIX Clydasx AepUBATH3HPYETCS
nuHkepoM. He BcTpedaromuecs B mpupone mapbl ocHoBaHuii, coxepxkamue dTPT3  wiu
nepuBaru3upoBanHoe ¢ nomouibto JuHKepa dTPT3 (manpumep, dTPT3PA), Bkmouarot, Oe3
orpanuuenusi, dTPT3-MMS, dTPT3-DMS, dTPT3-FEMS, dTPT3-BrMS, dTPT3-IMS, dTPT3-
dDMN, dTPT3-d4OMe, dTPT3-dIQ, dTPT3-d2MN, dTPT3-d30Me, dTPT3-dQL, dTPT3-
d2Np, dTPT3-dDM4, dTPT3-dDM, dTPT3-dBEN, dTPT3-d3FB, dTPT3-dMMI1, dTPT3-
dMMO1, dTPT3-dDM2, dTPT3-dDMS, dTPT3-d2Py, dTPT3-d5SMPy, dTPT3-dEPy, dTPT3-
d3MPy, dTPT3-d34DMPy, dTPT3-d45DMPy, dTPT3-d4MPy, dTPT3-d35DMPy, dTPT3-dBP,
dTPT3-dBTp, dTPT3-dBF, dTPT3-dIN, dTPT3-dTp, dTPT3-dBTz, dTPT3-dMTp, dTPT3-
dAM, dTPT3-dMAN, dTPT3-dDMMAN, dTPT3-dADM, dTPT3-dMMAN, dTPT3-dTOKS588,
dTPT3-dTOK576, dTPT3-dTOKS587, dTPT3-dTOKS586, dTPT3-dTOKS80, dTPT3-dPhMO,
dTPT3-dPyMO1, dTPT3-PyMO2, dTPT3-dPMO1, dTPT3-dPMO2, dTPT3-dPMO3, dTPT3-
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dFuMO1, dTPT3-dFuMO2, dTPT3-TpMOI1, dTPT3-dTpMO2, dTPT3-dFIMO, dTPT3-dIMO,
dTPT3-dMIMO, dTPT3-dMEMO, dTPT3-dFEMO, dTPT3-dPrMO, dTPT3-dMMO?2, dTPT3-
d20Me, dTPT3-dDMO, dTPT3-dTMO, dTPT3-dNMO, dTPT3-dNOPy, dTPT3-d5SFM, dTPT3-
dNAM, dTPT3-dAMO1, dTPT3-dAPy, dTPT3-dAMO2, dTPT3-dMAPy, dTPT3-dAMO3,
dTPT3-dDMAPy, dTPT3-dFDMO, dTPT3-dVMO, dTPT3-dQMO, dTPT3-dZMO, dTPT3-
dCIMO, dTPT3-dTfMO u dTPT3-CNMO, npudyem ocHoBaHue, komruiemeHntapHoe dTPT3,
JePUBATH3UPOBAHO WM HE IEPUBATU3NPOBAHO ¢ MOMOIIBIO JMHKepa (Hanpumep, AMMO2pCO).
dTPT3 mnpoummoctpupoBano Ha ¢urype 9 B kaudectBe [6-ananora. Ilpumep dTPT3,
JIEepUBATHU3UPOBAHHOTO C TOMOIIBIO JIMHKEpa, MPOAEMOHCTPUPOBAH Ha Qurype 2, mpudeMm B
HEKOTOPBIX ciydasix R mpencraBisier coOOi peakLMOHHOCIIOCOOHBIM JIMHKEP, COMep KalIHii
PEaKIIMOHHOCTIOCOOHBIN LIEHTP, MPUCIIOCOOICHHBIH K CBS3BIBAHUIO C Kapro-peareHToM, mwid R
npeacTaBisier coOO COMpsKEHHBIH JIMHKEP, K KOTOPOMY IIPUCOEAMHEH Kapro. AHaioru
HYKJIEMHOBBIX OCHOBaHHi, KOTOpble SIBISIOTCS KomruieMeHtapHbiMu dTPT3, BrmouaroT, Oe3
OrpaHUYEHUs, (-AHAJIOTW WJIH JEPUBATU3UPOBAHHBIE C TOMOIIBIO JIMHKEpPA O-aHAaJIOTH,
NpOWJLTIOCTpHpOoBaHHbIe Ha ¢urypax 8, 10, 11 u 15. B HekoTOpBIX BapuaHTaxX OCYLIECTBIICHHSI
dTPT3 wmu dTPT3, nepuBaTU3MpOBaHHOE C TIOMOIUBIO JIMHKEpA, SIBJISETCS OCHOBAHUEM,
ciapeHHbIM ¢ dTPT3 mmu dTPT3, nepuBaTH3MPOBAaHHBIM C IIOMOIIBIO JIMHKEPA, ¢ 00pa30BaHNUEM
napbl TOMOHYKJIEHHOBBIX OCHOBaHHil. B HekoTopbix BapuaHtax ocymectienuss dTPT3 wmm
dTPT3, nepuBaTH3UPOBAHHOE C MOMOIIBIO JIMHKEPA, SIBJISIETCS OCHOBAHHMEM, CIIAPEHHBIM ¢ [3-
HYKJICHHOBBIM OCHOBAHMEM, BKJIOYAs, HO HE OrPAaHUYUBASICH HMMH, JIFOOOE HYKJICHMHOBOE
OCHOBaHHUE, MPOWLIIOCTPpUpPOBaHHOe Ha (urypax 9, 12 w 13, Wi NPOM3BOIHOE MAHHOTO
HYKJIEHHOBOTO OCHOBaHHs. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS JHMHKEpHas TIpymnmna
3amuIena 3amutHou rpymnmnoi, Hanpumep, dTPT3PA. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
JVHKEepHas Tpylra He 3allfiieHa 3amuTHON rpynmnoi, Hampumep, dTPT3A, npuuem B

HEKOTOPBIX CIydasiX 3alllUTHas IpyIna yaajieHa.

[0042] Hacrosiuee wu300peTeHHE OTHOCHTCS K HE BCTPEYAOIIUMCS B MPUPOAE Mapam
ocHoBaHuH, coxpepxkamuM dMMS, rne dMMS B HEKOTOPBIX CIy4asx  SIBJISIETCS
JepHUBaTU3MPOBAaHHBIM C MTOMOILIBIO JIMHKepa. He BcTpeuaromiyecs: B mpupojie napbl OCHOBaHUH,
copepkaumie dMMS mnmun dAMMS, nepuBaTH3MPOBaHHOE C TIOMOLIBIO JIMHKEpa, (Hampumep,
dMMSPA), Bkirouarot, 6e3 orpannyenus, d7AI-dMMS, dM7AI-dMMS, dImPy-dMMS, dP7AI-
dMMS, dPPP-dMMS, d8Q-dMMS, dICS-dMMS, dPICS-dMMS, dMICS-dMMS, d4MICS-
dMMS, dSMICS-dMMS, dNICS-dMMS, dONICS-dMMS, d70FP-dMMS, d70TP-dMMS,
d40TP-dMMS, dPYR-dMMS, d4MP-dMMS, d3MP-dMMS, dPPYR-dMMS, dMOP-dMMS,
d4MOP-dMMS, dSICS-dMMS, dSNICS-dMMS, dSSICS-dMMS, d4SICS-dMMS, dTPT1-
dMMS, dTPT2-dMMS, dFPT1-dMMS wu  dFTPT3-dMMS, npuueM OCHOBaHUE,
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komrieMeHTapHoe dAMMS, nepuBaTH3NPOBAHO WIIK HE IEPUBATU3UPOBAHO C MOMOIIBIO JIMHKEPA
(marmpumep, pFTPT3pA). IMMS npommmoctpuposano Ha ¢purype 11 B kagectse ol14a-ananora.
B nekoTopsix BapuanTax ocymectieHuss AMMS, nepuBaTH3HPOBAHHOE C MOMOINBIO JIMHKEPA,

comepkuT  (QYHKIOUOHANBHY0  rpymmy R npudeM R mpencraBmser  coOoi

>
PEaKLIMOHHOCTIOCOOHBIH JIUHKED, CoZlep KAl PEaKIIMOHHOCTIOCOOHBIM LIEHTP,
NpUCTIOCOOJIEHHBI K CBSI3BIBAHUIO C Kapro-peareHToM, uian R mpencrasnser coOoi
COIPSDKEHHBIN JIMHKEP, K KOTOPOMY NPUCOENMHEH Kapro. AHaJIOTM HYKJIEHWHOBBIX OCHOBaHMI,
KOTOpbIE SBJBIIOTCS KoMmrieMeHTapHbiMU dMMS, BKimroUaroT, 6e3 orpaHuveHus1, J-aHajJoru Win
-aHanmoru, nepuBaTU3NPOBAHHBIE C TIOMOLIBIO JIMHKEPA, MPOMIIIIOCTPUPOBAHHbIE HA purypax 9,
12 u 13. B HekortopsIx BapuaHtax ocyiectsieHus dAMMS wnu dMMS, nepuBaTU3HpOBaHHOE C
NOMOIIBIO  JIMHKEPA, SBISIETCS OCHOBaHWeM, cmapeHHbIM ¢ dMMS wm  dMMS,
IEepPUBATU3UPOBAHHBIM C TIOMOIIBIO JIMHKEpPa, € OOpa3oBaHMEM Mapbl T'OMOHYKJIEHHOBBIX
ocHoBaHMi. B Hekoropblx  BapuaHtax  ocymectieHus dMMS  wm  dMMS,
JepUBAaTU3UPOBAHHOE C TIOMOLIBIO JIMHKEpA, SIBJSIETCS OCHOBAHUEM, CHIAPEHHBIM C O-
HYKJIEMHOBBIM OCHOBAHMEM, BKJIOYas, HO HE OrPAHUYMBASICh UMM, JIEO0O€ HYKIEHHOBOE
OCHOBaHUE, MPOUJUTIOCTpUpOBaHHOe Ha (urypax 8, 10, 11 u 15, umum npousBOAHOE NAHHOTO
HYKJIECMHOBOTO OCHOBaHHMs. B HEKOTOpPBIX BapuaHTaxX OCYLIECTBJICHUs JMHKEpHas TIpymnna
3aIMUIIEHA 3aIUTHON IPyNnol. B HEKOTOPBIX BapuaHTax OCYILECTBIEHUs JIMHKEPHAs IPyMIa He

3alIMINEHA 3alIUTHON IPYIIION, MPUYEM B HEKOTOPBIX CIIyYasiX 3allMTHAs TPyIa yAaleHa.

[0043] Hacrosimee wu300peTeHHe OTHOCHUTCS K HE BCTPEYAIOLIMMCS B TMPUPOAE Mapam
ocHoBaHuH, coxpepxkamum dDMS, mnpuuem dDMS B HEKOTOPBIX CIOy4asix —SIBJISIETCS
JepUBaTU3UPOBAHHBIM C NTOMOIIBIO JIMHKepa. He BcTpedaromuecss B npupoae napbl OCHOBAHUM,
copepkaumie dDMS wmu dDMS, nepuBaTH3MpOBaHHOE C TIOMOLIBIO JIMHKEpa, (Hampumep,
dDMSPA), Bkmouarot, 6e3 orpanuuenusi, d7AI-dDMS, dM7AI-dDMS, dImPy-dDMS, dP7AI-
dDMS, dPPP-dDMS, d8Q-dDMS, dICS-dDMS, dPICS-dDMS, dMICS-dDMS, d4MICS-dDMS,
dSMICS-dDMS, dNICS-dDMS, dONICS-dDMS, d70FP-dDMS, d70TP-dDMS, d40OTP-
dDMS, dPYR-dDMS, d4MP-dDMS, d3MP-dDMS, dPPYR-dDMS, dMOP-dDMS, d4MOP-
dDMS, dSICS-dDMS, dSNICS-dDMS, dSSICS-dDMS, d4SICS-dDMS, dTPT1-dDMS, dTPT2-
dDMS, dFPT1-dDMS, dFTPT3-dDMS, mnpudyem ocHOBaHue, KomruieMeHTapHoe dDMS,
JIePUBATH3UPOBAHO WIIM HE JAEPHBATU3MPOBAHO C MOMOIIBIO JinHKepa (Hanpumep, pFTPT3pA).
dDMS npouttoctpupoBaHo Ha ¢urype 11 B kauectBe ol4a-aHanora. B HEKOTOPBIX BapHaHTaX
ocymecteieanst dDMS,  nepuBaTH3MpOBaHHOE C  TOMOIUBIO  JIMHKEPA,  COAEPIKUT
¢dyHkumnoHampHYIO Tpymmy R, mpudem R mpencrasisier coOol peaklMOHHOCTIOCOOHBIH JIMHKED,
Cofep KAl PEaKIMOHHOCIIOCOOHBII IIEHTP, NPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-

pearenToM, min R mpencrasnsier coOoil COMPSKEHHBIH JUHKEP, K KOTOPOMY MPHUCOEAMHEH
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Kapro. AHaJOrH HYKJIEWHOBBIX OCHOBAHHH, KOTOpBIE SIBJISIFOTCS KOMIUIeMeHTapHbIMH dDMS,
BKJIFOYAIOT, 0€3 OrpaHuYeHHs, J-aHAJIOTW WM [-aHAJOTH, JE€PUBATU3MPOBAHHBIE C TTOMOIIBIO
JVHKepa, NpPOWLIIOCTpUpOBaHHble Ha ¢urypax 9, 12 m 13. B HeKkoTOphIX BapHaHTax
ocymecteieanst dDMS wumn dDMS, nepuBaTH3MpOBaHHOE C TOMOIIBKO JIMHKEpA, SIBISIETCS
ocHoBaHueM, crapeHHbM ¢ dDMS unn dDMS, nepuBaTH3MpOBAHHBIM C TTOMOIIBIO JIMHKEPA, C
oOpa3zoBaHHeM Napbl TOMOHYKJIEMHOBBIX OCHOBaHHMH. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS
dMMS umn dMMS, nepuBaTH3HMPOBAHHOE C IIOMOINBIO JIMHKEPA, SIBJISETCS OCHOBAHHEM,
CIIAPEHHBIM C O-HYKJEHMHOBBIM OCHOBAaHHEM, BKJIIOYas, HO HE OrPaHUYMBAsACh UMH, J00O0e
HYKJIEHHOBOE OCHOBaHMeE, IPOMUTIOCTPUPOBaHHOE Ha purypax 8, 10, 11 u 15, unu nponsBogHOE
JAHHOTO HYKJIEMHOBOTO OCHOBaHMs. B HEKOTOPBIX BapHaHTax OCYLUECTBJICHUs JIMHKEpHAas
rpynna 3alyiieHa 3alluTHOW rpynnoid. B HEKOTOphIX BapHaHTax OCYLIECTBJIEHUsS JUHKEPHas
rpynmna He 3allulleHa 3alUTHON TPYMION, NMPUYEM B HEKOTOPBIX CIy4asX 3allUTHas rpymnmna

yaajneHa.

[0044] Hacrosimmee wu300peTeHHEe OTHOCHTCS K HE BCTPEYAOIIUMCS B MNPUPOAE Mapam
ocHoBanmii, coxepxxamum dFEMS, npuuem dFEMS B HEKOTOpBIX Clydasx SBISETCS
JepUBAaTU3UPOBAHHBIM C MOMOLIBIO JIMHKepa. He BcTpewaromuecs B mpupoae napbl OCHOBAHUH,
copepkamie dFEMS nnu dFEMS, nepuBatu3upoBaHHOE C MOMOIIBIO JIMHKEPa, (Hampumep,
dFEMSPA) Bxirouarot, Oe3 orpanuueHusi, d7AI-dFEMS, dM7AI-dFEMS, dImPy-dFEMS,
dP7AI-dFEMS, dPPP-dFEMS, d8Q-dFEMS, dICS-dFEMS, dPICS-dFEMS, dMICS-dFEMS,
d4MICS-dFEMS, dSMICS-dFEMS, dNICS-dFEMS, dONICS-dFEMS, d70FP-dFEMS, d70TP-
dFEMS, d40TP-dFEMS, dPYR-dFEMS, d4MP-dFEMS, d3MP-dFEMS, dPPYR-dFEMS,
dMOP-dFEMS, d4MOP-dFEMS, dSICS-dFEMS, dSNICS-dFEMS, dSSICS-dFEMS, d4SICS-
dFEMS, dTPT1-dFEMS, dTPT2-dFEMS, dFPTI1-dFEMS, dFTPT3-dFEMS, npuuem
ocHoBaHue, kKomiuieMeHTapHoe dFEMS, nepuBaTM3MpOBaHO WM HE AEPUBATH3HPOBAHO C
nomomnero JuHKepa (Hampumep, pFTPT3pA). dFEMS npowusttoctpupoBano Ha ¢urype 11 B
kauectBe  ol4a-aHamora. B Hekoropeix  BapuaHTax  ocymecrtBieHuss ~ dFEMS,
JIEePUBATH3UPOBAHHOE C TIOMOIIBIO JIMHKEPA, COAEPKUT (PYHKIIMOHANBHYIO rpynmny R, mpuyem R
npeacTaBisier co0Oi PeaKLMOHHOCIIOCOOHBIN JIMHKEP, COAEPKAIlMH PEeaKIHOHHOCTIOCOOHBIH
LIEHTP, MPHUCIOCOONEHHBbIH K CBS3BIBAHUIO C Kapro-peareHToM, miu R mpencrammser coOoi
COIPSDKEHHBIN JIMHKEP, K KOTOPOMY NPUCOENMHEH Kapro. AHallOrd HYKJEHHOBBIX OCHOBaHUM,
kotopbie koMruieMeHTapHel dFEMS, BkrouaroT, 0e3 orpannyeHus, P-aHaJoru win B-aHajory,
JIEepUBATH3UPOBAHHBIC C MOMOLIBIO JIMHKEPA, MPOMJLIFOCTPUPOBaHHbIE Ha purypax 9, 12 u 13. B
HeKoTOphIX BapuaHTax ocymecrsieHnst dAFEMS wnu dFEMS, nepuBaTtiu3npoBaHHOE C TOMOIIBIO
JMHKepa, siBisieTcst ocHoBaHueM, cnapeHHbIM ¢ dFEMS nimn dFEMS, nepuBatusnpoBaHHBIM C

NOMOIIBIO JIMHKEpa, ¢ 0Opa30BaHHWEM Mapbl T'OMOHYKJEHHOBBIX OCHOBaHHH. B HEKOTOpBIX
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Bapuantax ocyuiectsienuss dFEMS unmun dFEMS, nepuBaTH3upoBaHHOE C MOMOIINBIO JIMHKEPA,
SIBJISIETCSl OCHOBAaHMEM, CIIAPEHHBIM C O-HYKJIEHMHOBBIM OCHOBAaHUEM, BKIIOYas, HO HeE
OrPaHUYMBASCh UMH, JIF00OE HYKJIEMHOBOE OCHOBAaHUE, MPOMJUIOCTPUPOBAHHOE Ha ¢urypax 8,
10, 11 u 15, nniu npoU3BOAHOE AAHHOIO HYKJIEHWHOBOIO OCHOBAaHMs. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUS] JIMHKEPHAsl IpyNna 3alylieHa 3allUTHOW rpynnoi. B HEKOTOpbIX BapHaHTax
OCYLIECTBJICHUS] JIMHKEPHAsl TPyNIa He 3alMINEHA 3alUTHON TPYNIONH, NIPUYEM B HEKOTOPBIX

Cllydasx 3allUTHas Tpymma yaajleHa.

[0045] Hacrosimee wu3o0peTeHre OTHOCHUTCS K HE BCTPEYAIOLIMMCS B TNPUPOAE Tapam
ocHoBaHuH, coxpepxkauM dBrMS, mnpuuem dBrMS B HEKOTOpBIX ciydasx sIBJISIETCS
JepUBaTU3MPOBAHHBIM C MTOMOLIBIO JIMHKepa. He BcTpeuaromyecs: B mpupoie napbl OCHOBaHUH,
congepxkamue dBrMS wmnmu dBrMS, nepuBatusmpoBaHHOE C IMOMOINBIO JIMHKEpa (Hampumep,
dBrMSPA), sxmouator, 6e3 orpanuuenusi, d7AI-dBrtMS, dM7AI-dBrMS, dImPy-dBrMS,
dP7AI-dBrMS, dPPP-dBrMS, d8Q-dBrMS, dICS-dBrMS, dPICS-dBrMS, dMICS-dBrMS,
d4MICS-dBrMS, dSMICS-dBrMS, dNICS-dBrMS, dONICS-dBtMS, d70FP-dBrMS, d70TP-
dBrMS, d4OTP-dBrMS, dPYR-dBrMS, d4MP-dBrMS, d3MP-dBrMS, dPPYR-dBrMS, dMOP-
dBrMS, d4MOP-dBrMS, dSICS-dBrMS, dSNICS-dBrMS, dSSICS-dBrMS, d4SICS-dBrMS,
dTPT1-dBrMS, dTPT2-dBrMS, dFPT1-dBrMS, dFTPT3-dBrMS, mnpuuem oOcCHOBaHuE,
koMmrieMeHTapHoe dBrMS, nepuBaTH3MPOBAHO WJIM HE IEPUBATH3HUPOBAHO C MOMOIIBIO JIMHKEpa
(marmpumep, pFTPT3pA). dBrMS npousuttoctpupoBano Ha purype 11 B kauectBe o14a-ananora.
B Hekotopbx BapuaHTax ocymectsieHus dBrMS, nepuBaTu3npoBaHHOE C MOMOIIBIO JIMHKEPA,

comepkuT  (YHKUUOHAIBHYIO  rpymmy R npudeM R mpencraBmser  coOoi

>
PEaKIMOHHOCTIOCOOHBII JUHKED, CozepKaIINM PEaKLIMOHHOCTIOCOOHBIH LIEHTD,
NpUCTIOCOOJIEHHBI K  CBSI3BIBAHUIO C  Kapro-peareHToM, Wi R mpencrasnsier coOoi
COMPSKEHHBINH JIMHKEP, K KOTOPOMY NPUCOEIUHEH Kapro. AHajOru HyKJIEHMHOBBIX OCHOBAHMI,
KOTOpBIE SBJIIFOTCS KOMIUIeMeHTapHbIMU dBrMS, BrirouaroT, 6€3 orpaHuueHus], J-aHaJord Win
[-aHanory, nepuBaTU3NPOBAHHBIE C TIOMOLIBIO JIMHKEPA, MPOMLIIOCTPUPOBAHHbIE HA (urypax 9,
12 u 13. B Hekoropeix Bapmantax dBrMS wmmun dBrMS, nepuBaTH3upoBaHHOE C MOMOLIBIO
JVHKepa, SIBISIETCsl OCHOBaHUeM, cnapeHHbIM ¢ dBrMS wimun dBrMS, nepuBaTH3MpOBaHHBIM C
MOMOIIBIO JINHKEpa, ¢ 00pa30BaHHMEM Mapbl T'OMOHYKJEHHOBBIX OCHOBaHHH. B HEKOTOpPBIX
BapuaHTax ocymectsieans dBrMS win dBrMS, nepuBaTH3MpOBaHHOE C TIOMOILIBIO JINHKEPA,
SBJISIETCS OCHOBAaHMEM, CIIAPEHHBIM C O-HYKJIEHMHOBBIM OCHOBaHHEM, BKJIIOYas, HO HeE
OrpaHUYMBASCh UMH, JIIO0OE HYKJIEMHOBOE OCHOBaHUE, MPOUJUIOCTPUPOBAHHOE Ha ¢urypax 8,

10, 11 u 15, unu npous3BOAHOE AAHHOIO HYKJIEHWHOBOIO OCHOBAaHMs. B HEKOTOpPBIX BapHaHTax

OCYULIECTBJICHUS] JIMHKEpHAsl Ipynna 3aliylleHa 3aliuTHOW rpynnoi. B HEKOTOpBIX BapHaHTax
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OCYILECTBJIEHUS JIMHKEpHAasl Ipyla He 3allMIleHa 3allUTHOM Ipynmoi, NpuyeM B HEKOTOPbIX

Cllyyasix 3alllUTHasl IpyIa yaajleHa.

[0046] Hacrosimee wu3o0peTeHre OTHOCHUTCS K HE BCTPEYAIOUIMMCS B TMPUPOAE Mapam
ocHoBaHuH, npuueM dIMS B HEKOTOPBIX CIydasix sIBJISETCS JEPUBATU3UPOBAHHBIM C TTOMOIIBIO
nuHkepa. He Bcrpeuarommecss B mpupozae mapel ocHoBaHui, copepkamue dIMS wmnu dIMS,
JNepUBAaTU3UPOBAHHOE C momomblo JuHKepa (Hampumep, dIMSPA), Bxmouator, 06e3
orpanuuenusi, d7AI-dIMS, dM7AI-dIMS, dImPy-dIMS, dP7AI-dIMS, dPPP-dIMS, d8Q-dIMS,
dICS-dIMS, dPICS-dIMS, dMICS-dIMS, d4MICS-dIMS, dSMICS-dIMS, dNICS-dIMS,
dONICS-dIMS, d70FP-dIMS, d70TP-dIMS, d4OTP-dIMS, dPYR-dIMS, d4MP-dIMS, d3MP-
dIMS, dPPYR-dIMS, dMOP-dIMS, d4MOP-dIMS, dSICS-dIMS, dSNICS-dIMS, d5SICS-
dIMS, d4SICS-dIMS, dTPTI1-dIMS, dTPT2-dIMS, dFPT1-dIMS, dFTPT3-dIMS, npuuem
OCHOBaHUe, KoMmrieMeHTapHoe dIMS, nepuBaTHU3MPOBAHO WM HE JE€PUBATU3UPOBAHO C
nomombto JuHKepa (Hampumep, pFTPT3pA). dIMS npowmmoctpupoBano Ha ¢urype 11, B
KavecTBe aHayora ol4a. B HekoTopeix BapuaHnTax ocyiiectsienus dIMS, nepuBatuznpoBaHHOE
C MOMOLIBIO JIMHKEPA, COMEP KUT (pyHKIMOHANBHYIO rpynmy R, mpuuem R npencrasisier coboit
PEaKIIMOHHOCTIOCOOHBII JIUHKED, COZlep KA PeaKIIOHHOCIIOCOOHBII LIEHTD,
NpUCTIOCOOJIEHHBI K  CBSI3bIBAHUIO C  Kapro-peareHToM, Wi R mpencrasnsier coOoi
COTIPSDKEHHBIH JIMHKEP, K KOTOPOMY NPUCOENUHEH Kapro. AHAJIOTH HYKJEHHOBBIX OCHOBaHUM,
KOTOpBIE SBJSIFOTCSI KoMIuieMeHTapHbiME dIMS, BKTIOUaroT, 0e3 orpaHu4eHus, P-aHanoru wiu -
AHAJIOTH, €PUBATU3UPOBAHHBIE C TIOMOIIBIO JIMHKEpA, MPOUJUTIOCTPUPOBAHHbBIE Ha (purypax 9,
12 u 13. B HekoTopeix Bapuantax ocymecrieHus: dIMS wmu dIMS, nepuBaTH3upoBaHHOE C
NOMOIIBEO  JIMHKEpa, sBIsieTCss  OCHoBaHueM, cmapeHHbIM ¢ dIMS  wmum  dIMS,
JIePUBATH3UPOBAHHBIM C TIOMOIIBIO JIMHKEpa, € OOpa30BaHHMEM TMapbl T'OMOHYKJIEHHOBBIX
ocHOBaHUH. B HexoTopbIx Bapuantax ocyuiectsieHust dIMS wn dIMS, nepuBaTtusnpoBaHHOE C
MOMOIIBIO JINHKEpA, SIBISIETCS OCHOBAHHEM, CIIAPEHHBIM C O-HYKJIEHMHOBBIM OCHOBAHUEM,
BKJIFOYAsl, HO HE OTPAaHUYMBASCh UMH, JIF000€ HYKJICHHOBOE OCHOBAHUE, MPOUJLTIOCTPHPOBAHHOE
Ha ¢urypax 8, 10, 11 u 15, wiu mpousBOJHOE JTAHHOTO HYKJIEMHOBOTO OCHOBaHUS. B HEKOTOPBIX
BapHaHTaxX OCYLIECTBJICHUs JMHKEPHAas IPyMIa 3alldileHa 3aliUTHON rpynmnoil. B HexoTopbIx
BapMaHTaX OCYIIECTBJICHUs JIMHKEpHas IPyIna He 3allHIleHa 3al[UTHON IPYMIol, NMpu4yeM B

HEKOTOPBIX CIydasx 3alllUTHas Ipymnna yaajeHa.

[0047] Hacrosimee wu300peTeHHE OTHOCHTCS K HE BCTPEYAOIIUMCS B MPUPOAE Mapam
ocHoBaHuH, comepxamuMm dICS, mnpugem dICS B HEKOTOpBIX CHy4asx SIBJISIETCS
JIepUBaTU3MPOBAaHHBIM C MOMOLIBIO JIMHKepa. He BcTpeuaromiyecs: B mpupojie napbl OCHOBaHUH,

copepsxaue dICS nmu dICS, nepusaTusnpoBanHOe ¢ momouibo JuHKepa (Harnpumep, dICSPA),
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BKJIIOUaroT, 6e3 orpannyenust, dICS-dFIMO, dICS-dMIMO, dICS-dFEMO, dICS-dPrMO, dICS-
dEMO, dICS-dMEMO, dICS-dIMO, dICS-dDMO, dICS-dNMO, dICS-dSFM, dICS-dTMO,
dICS-dFDMO, dICS-dVMO, dICS-dZMO, dICS-dCIMO, dICS-dTfMO, dICS-dCNMO, dICS-
dNAM, dICS-dQMO, npuyem ocHoBanue, komruieMentapaoe dICS, nepuBaTH3NPOBAHO WJIH HE
NepUBAaTU3UPOBAHO ¢ ToMommbly JmHKepa (Hampumep, dDMOpCO, dDMOpCC). dICS
NPOWJUTIOCTpUpPOBaHO Ha ¢urype 9 B Buae [2-aHajora. B HEKOTOpBIX BapHwaHTax
ocymecteineanst  dICS,  nmepuBaTM3MpOBaHHOE C  TIOMOIIBKO  JIMHKEPA,  CONEPIKUT
¢dyHkunoHanpHyt0 rpymnmy R, npudem R npencrasisier coOol peakLIMOHHOCIIOCOOHBIHN JIMHKED,
CofepKalNi PEaKIMOHHOCIIOCOOHBII IIEHTP, MPHUCIIOCOONEHHBI K CBSI3bIBAHUIO C Kapro-
pearenToMm, miu R mpencrasnser coOoil COMpsKEHHbIM JUHKEP, K KOTOPOMY MPUCOEAMHEH
Kapro. AHaJOrM HYKJIEWHOBBIX OCHOBAHHUM, KOTOpbIE SABISAIOTCS KomruiemMeHTapHbiMu dICS,
BKJIFOYAIOT, 0€3 OrpaHM4YeHMs, (-AHAJIOTU WJIN (-aHAJIOTH, JE€PUBATU3UPOBAHHBIE C IOMOILIBIO
JMHKEpa, MPOMJUTIOCTpHpoBaHHble Ha (urypax 8, 10, 11 m 15. B HekoTOpbIX BapHaHTax
ocymecteienust dICS wnmmu dICS, nepuBaTH3MpOBaHHOE C TOMOINBIO JIMHKEPA, SIBJISIETCS
ocHoBanuem, crnapeHHbM ¢ dICS wmu dICS, nepuBaTH3MPOBAHHBIM C MOMOIIBIO JIMHKEPA, C
o0pa3oBaHNeM Mapbl TOMOHYKJIEHHOBBIX OCHOBAHHH. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS
dICS nnu dICS, nepuBaTH3MPOBAHHOE C IIOMOIIBIO JINHKEPA, SIBJISIETCSI OCHOBAHUEM, CIIAPEHHBIM
C P-HYKJIEHHOBBIM OCHOBAaHHEM, BKJOYas, HO HE OrPAaHUYMBASICh MMH, JIIO0O€ HYKIEHHOBOE
OCHOBaHHUE, MPOWLIOCTPUpOBaHHOe Ha ¢urypax 9, 12 u 13, win NpoU3BOAHOE NAHHOTO
HYKJICHHOBOTO OCHOBAaHMs. B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS JIMHKEPHAs TIpyIna
3aIUINeHa 3alUTHOHN rpynmoil. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS JIMHKEPHAs TPyIINa He

3aLIMINEHA 3alIUTHON IPyIIION, MPUYEM B HEKOTOPBIX CIIyYasiX 3allMTHAs TPyMNIa yAaleHa.

[0048] Hacrosimee wu300peTeHHe OTHOCHUTCS K HE BCTPEYAIOMIMMCS B TMPUPOAE Tapam
ocHoBanu#, copepxkamuM dPICS, mnpuuem dPICS B HEKOTOpBIX Clydasx SIBJISIETCS
JIEepUBATH3UPOBAHHBIM C IOMOIIBIO JIMHKepa. He BcTpeuaromumecs: B MpUpoOe Mapbl OCHOBAHHI,
conepxkamue dPICS wmu dPICS, nepuBaTH3upoBaHHOE C TIOMOIIBID JIMHKEpa (HAmpUMep,
dPICSPA), sxiouaror, 6e3 orpanmuenusi, dPICS-dFIMO, dPICS-dMIMO, dPICS-dFEMO,
dPICS-dPrMO, dPICS-dEMO, dPICS-dMEMO, dPICS-dIMO, dPICS-dMMO2, dPICS-dDMO,
dPICS-dNMO, dPICS-dSFM, dPICS-d20Me, dPICS-dTMO, dPICS-dFDMO, dPICS-dVMO,
dPICS-dZMO, dPICS-dCIMO, dPICS-dTfMO, dPICS-dCNMO, dPICS-dNAM, dPICS-dQMO,
npudeM ocHoBaHHe, KomruiemMenTapHoe dPICS, nepuBaru3npoBaHo WM He IEPUBATU3UPOBAHO C
nomomibto JinHkepa (Hampumep, dDMOpCO, dDMOpCC). dPICS npomumrocTpupoOBaHO Ha
¢urype 9 B BuAe [2-aHamora. B HekoTtopeix BapumaHtax ocymectsierus dPICS,
IEepUBATH3UPOBAHHOE C TIOMOIIBIO JIMHKEPA, COAEPKUT (PYHKIIMOHANBHYIO rpymnmy R, mpuyem R

npeacTaBisier co00i PeakLMOHHOCIIOCOOHBIN JIMHKEP, COAEPKAIlMH PEeaKIHOHHOCTIOCOOHBIN
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LIEHTP, MPHUCIOCOONEHHBbI K CBS3BIBAHUIO C Kapro-peareHToM, miu R mpexncrammser coboi
COIPSDKEHHBIN JIMHKEP, K KOTOPOMY NPUCOEIMHEH Kapro. AHaJOTM HYKJIEHWHOBBIX OCHOBaHMI,
KOTOpbIe sABISIFOTCS KoMruieMeHTapHbIMU dPICS, BrimrouaroT, 63 orpaHHueHHs], 0-aHAJIOTH TN
JepUBATH3UPOBAHHBIE C TIOMOIIBIO JIMHKEPA (-aHAJIOTH, MPOWJUTFOCTPHUPOBaHHbIE Ha purypax 8,
10, 11 u 15. B Hekoropbix Bapuanrax dPICS wmm dPICS, nepuBaTm3npoBaHHOE C TOMOIIBIO
JauHKepa, siBisercss ocHoBaHueM, crapeHHbIM ¢ dPICS wmm dPICS, nepuBaTmsupoBaHHBIM C
NOMOIIBIO JINHKEpa, C OOpa30BaHHMEM Iapbl T'OMOHYKJEHHOBBIX OCHOBaHHH. B HeEKOTOpbIX
Bapuantax ocyuectsierus dPICS wmm dPICS, nepuBaTH3npoBaHHOE C MOMOIIBIO JIMHKEPA,
SABJISIETCS OCHOBAHUEM, CHApEHHBIM C [-HYKJIEHHOBBIM OCHOBAHMEM, BKIIIOYAs, HO He
OrpaHUYMBAsCh UMH, JII00OE HYKJIEMHOBOE OCHOBaHUE, MPOUJUIOCTPUPOBAHHOE Ha ¢urypax 9,
12 n 13, wiu npoU3BOAHOE NAaHHOIO HYKJIEMHOBOIO OCHOBaHMs. B HEKOTOpBIX BapHaHTax
OCYILECTBJICHUS JIMHKEpHAsl rpylna 3allMleHa 3allUTHOW rpynnoi. B HeKOTOpbIX BapHaHTax
OCYILECTBJICHUS JIMHKEPHAsl IPyNa He 3allMIIEHa 3allUTHOM IPyMIoH, NMPUYeM B HEKOTOPBIX

CIy4asix 3allUTHAsI TPYIINa yaaleHa.

[0049] Hacrosimee wu300peTeHHE OTHOCUTCS K HE BCTPEYAIOLUIMMCS B NPUPONE Mapam
ocHoBanmi, coxepxamuM dMICS, B kxoropom dMICS B HEKOTOpBIX Cilydasx SBIISETCS
JepUBaTU3UPOBAHHBIM C MOMOILBIO JIMHKepa. He BcTpeuaromuecs B Mpupoje napbl OCHOBaHMUI,
copepxkauie dMICS wnmu dMICS, nepuBaTU3MpPOBAHHOE C TMOMOINBIO JIMHKEpa (Hampumep,
dMICSPA), BxirovaroT, 6e3 orpanudenus, dAMICS-dFIMO, dMICS-dMIMO, dMICS-dFEMO,
dMICS-dPrMO, dMICS-dEMO, dMICS-dMEMO, dMICS-dIMO, dMICS-dMMO2, dMICS-
dDMO, dMICS-dNMO, dMICS-dSFM, dMICS-d20Me, dMICS-dTMO, dMICS-dFDMO,
dMICS-dVMO, dMICS-dZMO, dMICS-dCIMO, dMICS-dTfMO, dMICS-dCNMO, dMICS-
dNAM, dMICS-dQMO, npuyem ocHoBanme, komiiemeHtapHoe dMICS, nepuBaTH3UPOBAHO
WA HE JepUBATU3MPOBAHO C MOMOIIbI0 JuHKepa (Hanpumep, dADMOpCO, dDMOpCC). dMICS
NPOWJLTIOCTPUPOBaHO Ha ¢urype 9 B Buae [2-aHajora. B HEKOTOpBIX BapHaHTaX
ocymecteineanst dMICS, nepuBaTH3MpOBAaHHOE C  TOMOINBIO  JIMHKEPA,  COAEPIKUT
byHkumnoHampHYIO Tpymnmy R, mpudem R mpencrasisier coOol peakLIMOHHOCTIOCOOHBIH JIMHKED,
ColepIKaLINi PEaKIMOHHOCTIOCOOHBIN IEHTP, MPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
pearenToMm, win R mpencrasnsier coOOil COMPSIKEHHBIH JUHKEP, K KOTOPOMY MPHUCOEAMHEH
Kapro. AHaJIOTH HYKJEHHOBBIX OCHOBAaHHH, KOTOpbIE SBISIIOTCS KomruieMeHTapHbiMu dMICS,
BKJIFOYAIOT, O€3 OrpaHUYEHUs], (i-aHAJIOTH WM JE€PUBATU3UPOBAHHBIE C TIOMOLIBIO JIMHKEpPA O-
aHAJIOTH, TPOMJUTIOCTpHpoBaHHble Ha ¢urypax 8, 10, 11 m 15. B HekoTOpsIX BapHaHTax
ocymectsieanst dMICS wnmn dMICS, nepuBaTH3MpOBaHHOE C MOMOINBIO JIMHKEPA, SIBISIETCS
ocHoBanueMm, criapeHHbIM ¢ AMICS nimm dMICS, nepuBaTH3UPOBAaHHBIM C ITOMOIIBIO JINHKEPA, €

o6pa3013aH1/IeM napbl TOMOHYKJIEMHOBBIX ocHOBaHuii. B HEKOTOPBIX BapUaHTaX OCYIICCTBJICHHUA



25

dMICS wmm dMICS, nepuBaTH3MpPOBAHHOE C TOMOIIBID JIMHKEPA, SIBJISIETCS OCHOBAHUEM,
CIIAPEHHBIM C [-HYKJEHMHOBBIM OCHOBAaHHEM, BKJIIOYAs, HO HE OrPAaHUYMBASCh UMH, JIH0O0e
HYKJIEHHOBOE OCHOBaHHE, MPOMJUTIOCTPUPOBaHHOE Ha urypax 9, 12 u 13, uiam nmpousBogHOE
JAHHOTO HYKJIEMHOBOT'O OCHOBaHMs. B HEKOTOpBIX BapHaHTaX OCYILECTBIEHMs JIMHKepHas
rpyInmna 3aliyilieHa 3allUTHON Ipymnmnoil. B HEKOTOpBIX BapuaHTaxX OCYILECTBJEHHUS JIMHKEpHAas
rpyIna He 3aliyilieHa 3alIUTHON TPYMIOH, MpUYeM B HEKOTOPBIX Clydasx 3alllUTHas rpymnmna

yaajneHa.

[0050] Hacrosimee wu3o0peTeHre OTHOCHUTCS K HE BCTPEYAIOLIMMCS B TNPUPOAE Tapam
ocHoBaHuH, copepxkamuM d4MICS, npuuem d4MICS B HEKOTOPBIX Cly4asx SIBJISIETCS
JepUBaTU3MPOBAHHBIM C MTOMOLIBIO JIMHKepa. He BcTpeuaromyecs: B mpupoie napbl OCHOBaHUH,
conepxkamue d4MICS wnmn d4MICS, nepuBaTH3UpPOBaHHOE C MOMOIIBIO JIMHKEpa (Hampumep,
d4MICSPA), sxmouaror, 0e3 orpanuuenusi, d4MICS-dFIMO, d4MICS-dMIMO, d4MICS-
dFEMO, d4MICS-dPrMO, d4MICS-dEMO, d4MICS-dMEMO, d4MICS-dIMO, d4MICS-
dMMO2, d4MICS-dDMO, d4MICS-dNMO, d4MICS-dSFM, d4MICS-d20Me, d4MICS-
dTMO, d4MICS-dFDMO, d4MICS-dVMO, d4MICS-dZMO, d4MICS-dCIMO, d4MICS-
dTfMO, d4MICS-dCNMO, d4MICS-dNAM, d4MICS-dQMO, mpuueM OCHOBaHHE,
kommiementapuoe d4MICS, nepuBaTH3MPOBAHO WM HE JE€PUBATU3UPOBAHO C TMOMOLIBIO
nuakepa (Hanpumep, dDMOpCO, dDMOpCC). d4MICS npousutocTpupoBaHo Ha ¢urype 9 B
Buzie f2-aHanora. B HekoTophix BapuanTax ocyuiectsienus d4MICS, nepuBaTH3MpOBaHHOE C
MIOMOLIBIO JINHKEPA, CONEPKUT (QYHKLIHOHANBbHYIO rpymmny R, mpudem R mpencrasisier coboi
PEaKLIMOHHOCTIOCOOHBIH JIUHKED, COZlepIKaLIHi PEaKLIMOHHOCTIOCOOHBIH LIEHTP,
NPUCTIOCOOJIEHHBI K  CBSI3BIBAHUIO C  Kapro-peareHToM, Wi R mpencrasnsier coOoi
COTPSDKEHHBIH JIMHKEP, K KOTOPOMY NPUCOENNHEH Kapro. AHalIOTW HYKJEHHOBBIX OCHOBaHUM,
KOTOpbIe SBJSIIOTCS KomruieMeHTapHbiMH d4MICS, BrirouaroT, 0e3 OrpaHWUuYEHUs], 0-aHAJIOTH
WIN JepUBaTU3UPOBAaHHbIE C TIOMOINBIO JIMHKEPA O-aHAJIOTH, NPOMJUTIOCTPUPOBAHHBIE Ha
¢durypax 8, 10, 11 u 15. B Hexoropsx Bapuantax d4MICS unu d4MICS, nepuBatuznpoBaHHOE
C TMOMOIIBID JIMHKEpAa, SBJsieTcsl OCHOBaHWeM, cmapeHHbiM ¢ d4MICS wmu d4MICS,
IePUBATH3UPOBAHHBIM C TIOMOIIBIO JIMHKEpa, € OOpa30BaHHWEM TMapbl T'OMOHYKJIEHHOBBIX
ocHoBaHMd. B  HekoTtopeix  Bapmantax ocymectierus d4MICS  wmm  d4MICS,
IEPUBATH3UPOBAHHOE C IIOMOINBIO JIMHKEPA, SIBJISIETCS OCHOBAHHMEM, CIIAPEHHBIM C [3-
HYKJICHHOBBIM OCHOBAHHMEM, BKJIOYAs, HO HE OrPAaHUYUBASICH HMH, JHO0OE HYKIEHMHOBOE
OCHOBaHUE, MPOWLIIOCTpUpOBaHHOe Ha ¢urypax 9, 12 m 13, Wi NpPOM3BOIHOE JAHHOTO
HYKJIEHHOBOTO OCHOBaHMs. B HEKOTOpbIX BapuaHTax OCYLIECTBJIEHUs JMHKEpHas TIpymnmna
3aLIMINEHA 3AIIUTHON IPyNnoi. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHUs JUHKEPHAs [PYyINa He

3aLIMINEHA 3alIUTHON IPyIIION, MPUYEM B HEKOTOPBIX CIIy4asiX 3allMTHAs TPYyMNIa yAAlIeHa.
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[0051] Hacrosimee wu3o0peTeHre OTHOCHUTCS K HE BCTPEYAIOMIMMCS B TMPUPOAE Tapam
ocHoBaHuH, copepxkamuM dSMICS, npuuem dSMICS B HEKOTOpBIX Cly4asx SIBJISIETCS
JIepUBaTU3UPOBAaHHBIM C MTOMOLIBIO JIMHKepa. He BcTpeuaroiiyecs: B mpupojie napbl OCHOBaHUM,
conepxkamue dSMICS wim dSMICS, nepuBaTH3MpOBaHHOE C MOMOIIBIO JIUHKEpa (HAampuMep,
dSMICSPA), sxmouator, 0e3 orpanudenus, dSMICS-dFIMO, dSMICS-dMIMO, dSMICS-
dFEMO, d5MICS-dPrMO, dSMICS-dEMO, dSMICS-dMEMO, dSMICS-dIMO, dSMICS-
dMMO?2, dSMICS-dDMO, dSMICS-dNMO, dSMICS-dSFM, dSMICS-d20Me, dSMICS-
dTMO, d5SMICS-dFDMO, dSMICS-dVMO, dSMICS-dZMO, dSMICS-dCIMO, dSMICS-
dTtMO, dSMICS-dCNMO, dSMICS-dNAM, dSMICS-dQMO, mnpudeM OCHOBaHHUE,
komriemenTapaoe dSMICS, nepuBaTH3MpOBAaHO WJIM HE JE€PUBATU3UPOBAHO C TOMOIIBIO
muHkepa (Harpumep, dDMOpCO, dDMOpCC). dSMICS npomnmoctpupoBaHo Ha ¢urype 9 B
Buze 2-aHanora. B HekoTopeix BapuanTax ocyuiectsieHus dSMICS, nepuBaTusupoBaHHOE C
TIOMOIIBIO JINHKEpa, CONEpKUT (QyHKIMOHaIbHYIO rpynny R, mpuuem R mpencrasisier coboii
PEAKIIMOHHOCTIOCOOHBII JUHKED, CoZlep KA PEaKIIOHHOCTIOCOOHBIH LIEHTD,
NPUCTIOCOOJIEHHBIIT K CBSI3BIBAHMIO C Kapro-peareHroMm, wiu R mpeacrasiser coboi
CONPSDKEHHBIN JIMHKEP, K KOTOPOMY NPUCOEIUHEH Kapro. AHAJIOTM HYKJIEHHOBBIX OCHOBAaHMUM,
KOTOpBIe SIBISAIOTCS KomruieMeHTapHbiMu dSMICS, Bkmouaror, Ge3 OorpaHHYeHHs, (.-AHAJIOTH
WIA [AEePUBAaTU3UPOBAHHBIE C TOMOIUBIO JIMHKEPA O-aHAJIOTH, NPOWUIIOCTPUPOBAHHBIE Ha
¢durypax 8, 10, 11 u 15. B Hexoropsx Bapuantax dSMICS unmu dSMICS, nepuBatuznpoBaHHOE
C TMOMOILIBI JIMHKEpa, SBJsieTcsl OCHOBaHueM, crmapeHHbiM ¢ dSMICS wmu dSMICS,
JIePUBATH3UPOBAHHBIM C TIOMOILIBIO JIMHKEpa, € OOpa30oBaHHMEM TMapbl TOMOHYKJIEHHOBBIX
ocHoBaHui. B  HekoTopeix BapmaHtax ocymectierus dSMICS wmum  dSMICS,
JIEPUBATH3UPOBAHHOE C TIOMOINBIO JIMHKEPA, SIBJISIETCS OCHOBAHHMEM, CIIAPEHHBIM C [3-
HYKJICHHOBBIM OCHOBAHHMEM, BKJIOYAs, HO HE OrPAaHUYUBASICH HMMH, JIFOOOE HYKICHMHOBOE
OCHOBaHHUE, NPOWUICTPUpOBaHHOe Ha ¢urypax 9, 12 m 13, win NpPOU3BOAHOE NAHHOTO
HYKJIEHHOBOTO OCHOBaHHMs. B HEKOTOpbIX BapuaHTax OCYLIECTBJIEHUS JMHKEpHas TIpymmna
3aLIMINEHA 3AlIUTHON IPyNIoi. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHUS JIUHKEPHAs rPyIa He

3aLIMINEHA 3aIIUTHON IPyIIION, MPUYEM B HEKOTOPBIX CIIy4asiX 3allMTHAs TPYyNIa yAaleHa.

[0052] Hacrosimee wu300peTeHHE OTHOCHTCS K HE BCTPEYAOIIUMCS B MPUPOAE Mapam
ocHoBaHuH, conepxkamuM dNICS, npugem dNICS B HEKOTOpBIX CIy4asx SIBJISIETCS
IepUBATH3UPOBAHHBIM C IOMOIIBIO JIMHKepa. He BcTpeuaromumecs: B MpUpoe napbl OCHOBAHHI,
copepxkaumie dNICS wnmu dNICS, nepuBaTH3MpOBaHHOE C TOMOLIBIO JIMHKepa (Hampumep,
dNICSPA), Bxmouarot, 6e3 orpanmdenus, dNICS-dFIMO, dNICS-dMIMO, dNICS-dFEMO,
dNICS-dPrMO, dNICS-dEMO, dNICS-dMEMO, dNICS-dIMO, dNICS-dDMO, dNICS-dNMO,
dNICS-dSFM, dNICS-dTMO, dNICS-dFDMO, dNICS-dVMO, dNICS-dZMO, dNICS-dCIMO,
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dNICS-MMO2, dNICS-20Me, dNICS-dTfMO, dNICS-dCNMO, dNICS-dNAM, dNICS-
dQMO, mnpuyem ocHoBaHue, komiuieMeHtapHoe dNICS, nepwBaTH3UpOBAHO WM He
IepUBAaTU3UPOBAHO ¢ momomblo JuHKepa (Hampumep, dDMOpCO, dDMOpCC). dNICS
NPOWJLTIOCTpUpPOBaHO Ha ¢urype 9 B Buae [3-aHanora. B HekOTOphIX BapwaHTax
ocymecteineanst dANICS, nepuBaru3HMpoBaHHOE C  TIOMOLIBIO  JIMHKEPA,  COAEPIKUT
¢dyHkunoHanpHyIO Tpynmy R, nmpudem R npencrasisier coOoli peakLIMOHHOCTIOCOOHBIHN JIMHKED,
COepIKaLNi PEaKIIMOHHOCIIOCOOHBIN IIEHTP, NPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
pearenToM, miu R mpencrasnser coOoil COMpsKEHHBbIM JUHKEP, K KOTOPOMY MPUCOEAMHEH
Kapro. AHaJIOTH HYKJIEMHOBBIX OCHOBaHHMH, KOTOpble SBISAIOTCA kKoMruieMeHTapHbIMH dNICS,
BKJIFOYAIOT, 0€3 OrpaHM4YeHMs, (-AHAJIOTU WJIN (-aHAJIOTH, JE€PUBATU3UPOBAHHBIE C ITOMOIIBIO
JMHKepa, NpoWuIocTpupoBaHHble Ha gurypax 8, 10, 11 u 15. B Hexoroprix Bapuantax dNICS
wnn dNICS, nepuBaTu3upOBaHHOE C TIOMOIIBIO JIMHKEPA, SIBJSIETCS OCHOBAHUEM, CIIAPEHHBIM C
dNICS wumu dNICS, nepuBaTU3MPOBAHHBIM C IOMOLIBIO JIMHKEPa, C OOpa3OBaHHEM Maphbl
TOMOHYKJIEMHOBBIX OCHOBaHMH. B Hexoropsix Bapuantax ocymectsiaeruss dNICS mnu dNICS,
IEepUBATU3UPOBAHHOE C TMOMOLIBIO JIMHKEpa, SBISETCS OCHOBAHUEM, CIApeHHbIM C [-
HYKJIEMHOBbIM OCHOBAaHMEM, BKJIOYas, HO HE OrPAHUYMBASICh UMM, JIFOOOE HYKIEHHOBOE
OCHOBaHME, NPOWLIIOCTPUpOBaHHOEe Ha (urypax 9, 12 m 13, wim NpPOU3BOIHOE AAHHOTO
HYKJIEMHOBOTO OCHOBaHMs. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUs JIMHKEpHas TIpyImna
3aIUINeHa 3alUTHOHN rpynmnoii. B HEKOTOPBIX BapraHTaX OCYIIECTBJICHUS JIMHKEPHAs TPyIINa He

3aLIMINEHA 3alIUTHON IPyIION, MPUYEM B HEKOTOPBIX CIIyYasiX 3allMTHAs TPyMIa yAaleHa.

[0053] Hacrosimee wu300peTeHre OTHOCHUTCS K HE BCTPEYAIONIMMCS B TMPUPOAE TMapam
ocHoBanu#i, conepxkamuM dONICS, npuyem dONICS B HEKOTOPBIX CHy4asx SIBJISIETCS
JIEepUBATH3UPOBAHHBIM C IOMOIIBIO JIMHKepa. He BcTpeuarommecs: B MpUpoOe Mapbl OCHOBAHHIA,
conepskamue dONICS wnmu dONICS, nepuBaTH3MpOBaHHOE C MOMOIIBK) JIMHKepa (HAMpUMep,
dONICSPA), Bxmouarot, 6e3 orpanmydenusi, dONICS-dFIMO, dONICS-dMIMO, dONICS-
dFEMO, dONICS-dPrMO, dONICS-dEMO, dONICS-dMEMO, dONICS-dIMO, dONICS-
dDMO, dONICS-dNMO, dONICS-dSFM, dONICS-dTMO, dONICS-dFDMO, dONICS-
dVMO, dONICS-dZMO, dONICS-dCIMO, dONICS-MMO2, dONICS-20Me, dONICS-
dTftMO, dONICS-dCNMO, dONICS-dNAM, dONICS-dQMO, npuyeM OCHOBaHUE,
kommuiementapaoe dONICS, nepuBaTH3MpPOBaHO WM HE JEPUBATU3UPOBAHO C TMOMOIIBIO
muakepa (Hampumep, dDMOpCO, dDMOpCC). dONICS mpousutrocTpupoBaHo Ha ¢urype 9 B
Buze f3-aHamora. B HekoTopeix BapuaHTax ocymectsieHusi dAONICS, nepuBaTH3npoBaHHOE C
MIOMOIIBIO JINHKEPA, CONEPKUT (PYHKIHOHANBHYIO rpymmy R, mpudem R mpencrasuser coboit
PEaKLIMOHHOCTIOCOOHBIH JIMHKED, conep KaLIii PEaKIIMOHHOCTIOCOOHBIH LEHTD,

NpUCTIOCOOJIEHHBI K CBSI3BIBAHUIO C Kapro-peareHToM, uianm R mpencrasnser coOoi
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CONPSDKEHHBIN JIMHKEP, K KOTOPOMY NPHUCOEANHEH Kapro. AHAJOrM HYKJIEHHOBBIX OCHOBAHHI,
koTopeie komruiemeHTtapHel dONICS, Brmouaror, 0e3 OrpaHUYeHHUs, (-aHAJOTH WJIH
JIepUBATH3UPOBAHHBIE C TIOMOIIBIO JIMHKEPA (-aHAJIOTH, MPOWJUTFOCTPHUPOBAHHbIE Ha purypax 8,
10, 11 wm 15. B mHekoroppx Bapmantax ocymectieHust dONICS wmu  dONICS,
IepUBAaTU3UPOBAHHOE C TIOMOIIBIO JIMHKEPA, SIBJIsIeTCss ocHOBaHUeM, criapeHHbIM ¢ dONICS unmu
dONICS, nepuBaTHU3HMpOBaHHBIM C TIOMOLIBIO  JIMHKEpa, C OOpa3oBaHMEM  Tapbl
TOMOHYKJIEMHOBBIX OCHOBaHUI. B HekoTtopbix Bapuantax ocymectBieHuss dONICS wmm
dONICS, nepuBaTHU3UPOBAHHOE C IMOMOIIBIO JIUHKEPA, SBJISIETCS OCHOBAHHEM, CIIAPEHHBIM C [3-
HYKJIEMHOBBIM OCHOBAHMEM, BKJIIOYAs, HO HE OrPAaHUYMBASICh WMMH, JHO0OE HYKIEHMHOBOE
OCHOBAaHHUE, NPOWLIIOCTpUpOBaHHOe Ha ¢urypax 9, 12 m 13, wim nNpoU3BOAHOE MAHHOTO
HYKJIEMHOBOTO OCHOBAaHMs. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS JIMHKEpHAas TIpyImna
3alUIeHa 3alUTHOHN rpynmoil. B HeKOTOPBIX BapHaHTaxX OCYIIECTBJICHUS JIMHKEPHAs IPyIna He

3aIlMLIEHA 3alUTHON IPYMION, IPUYEM B HEKOTOPBIX CIIy4asixX 3alllUTHAsl TPyNna yAaJleHa.

[0054] Hacrosimmee wu300peTeHHe OTHOCHTCS K HE BCTPEYAIOIIUMCS B MNPUPOAE Mapam
ocHoBanui, coxmepxamuM dSICS, mnpuuem dSICS B HEKOTOpPBIX Ciydasx SBISETCS
JepUBaTU3UPOBAHHBIM C MOMOILBIO JIMHKepa. He BcTpeuaromuecs B Mpupoje napbl OCHOBaHUI,
copepkamue dSICS wmm dSICS, nepmBaTM3MpoOBaHHOE C TOMOIIBIO JIMHKEpa (Hampumep,
dSICSPA), sxirouaror, 6e3 orpanudenusi, dSICS-dFIMO, dSICS-dMIMO, dSICS-dFEMO,
dSICS-dPrMO, dSICS-dEMO, dSICS-dMEMO, dSICS-dIMO, dSICS-dDMO, dSICS-dNMO,
dSICS-dSFM, dSICS-dTMO, dSICS-dFDMO, dSICS-dVMO, dSICS-dZMO, dSICS-dCIMO,
dSICS-dTfMO, dSICS-dCNMO, dSICS-dNAM, dSICS-dQMO, mpuueM OCHOBaHHE,
kommieMenTapHoe dSICS, nepuBaTH3MPOBAHO WM HE AEPUBATU3UPOBAHO C MIOMOLIBIO JIMHKEpA
(manmpumep, dDMOpCO, dDMOpCC). dSICS npowmnmrocTpupoBaHo Ha ¢urype 9 B Bume P5-
ananora. B HexoTopbIx Bapuantax ocymectsieHust dSICS, nepuBaTU3NpPOBAaHHOE C MOMOIIBIO

JUHKepa, comepkurT (yHKOHOHaNbHYO rpynmy R, mnpuuem R mpencrasmser coboi

)
PEaKIMOHHOCTIOCOOHBII JIMHKEp, CoZlep KaLuil PEaKIIMOHHOCTIOCOOHBIH LIEHTP,
NpUCTIOCOOJIEHHBI K  CBSI3BIBAHUIO C Kapro-peareHToM, uian R mpencrasnsier coOoi
COIPSDKEHHBIN JTMHKEP, K KOTOPOMY NPUCOEIMHEH Kapro. AHalOTd HYKJEHHOBBIX OCHOBaHUI,
KOTOpbIe SIBISIFOTCS KoMIuieMeHTapHbIMU dSICS, BrirouaroT, 6€3 OorpaHHYEHHs], O-aHAJIOTH TN
0-QHAJIOTH, I€PUBATU3UPOBAHHBIE C TIOMOLIBIO JIMHKEPA, MPOMJUTIOCTPHUPOBAHHBIEC Ha (urypax 8,
10, 11 u 15. B Hekoropbix Bapuanrax dSICS wmm dSICS, nepuBaTH3NpOBaHHOE C TIOMOIIBIO
JMHKepa, siBisiercs: ocHoBaHWeM, crnapeHHbIM ¢ dSICS wmm dSICS, nepuBaTH3MpOBaHHBIM C
NOMOIIBIO JINHKEpa, ¢ 00pa30BaHHWEM Mapbl T'OMOHYKJEHHOBBIX OCHOBaHHH. B HEKOTOpBIX

Bapuantax ocymectBierus dSICS wmm dSICS, nepuBaTH3MpOBaHHOE C TMOMOIIBIO JIMHKEPA,

ABJIIETCA OCHOBAHUEM, CIIAPEHHBIM C B-HYKJ'IGI/IHOBI:IM OCHOBAaHHEM, BKJIKOYasd, HO HE



29

OrpaHUYMBASCh UMH, JII00OE HYKJIEMHOBOE OCHOBAaHUE, MPOMJUIOCTPUPOBAHHOE Ha ¢urypax 9,
12 n 13, win nNpoU3BOAHOE NAaHHOIO HYKJIEMHOBOIO OCHOBAaHMsS. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUS] JIMHKEPHAsl IpyNmna 3aliylleHa 3allUTHOW rpynnoi. B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHUS] JIMHKEPHAsl TPyNIa He 3allMINEHA 3alUTHON IPYNIONH, IPUYEM B HEKOTOPBIX

Cllyyasx 3alllUTHasl TpyIma yaajleHa.

[0055] Hacrosimee wu3o0peTeHre OTHOCHUTCS K HE BCTPEYAIOLIMMCS B TNPUPOAE Tapam
ocHoBaHuH, copepxxamuM dSNICS, mnpuuem dSNICS B HEKOTOpBIX cCiydasx SIBJISIETCS
JepUBaTU3MPOBAaHHBIM C MMOMOLIBIO JIMHKepa. He BcTpeuaromyecs: B mpupoie napbl OCHOBaHUH,
conepxkamue dSNICS wiu dSNICS, nepuBatu3mpoBaHHOE C MOMOIIBIO JIMHKepa (Hampumep,
dSNICSPA), skimrovaroT, 6e3 orpanudenus, dSNICS-dFIMO, dSNICS-dMIMO, dSNICS-
dFEMO, dSNICS-dPrMO, dSNICS-dEMO, dSNICS-dMEMO, dSNICS-dIMO, dSNICS-
dDMO, dSNICS-dNMO, dSNICS-dSFM, dSNICS-dTMO, dSNICS-dFDMO, dSNICS-dVMO,
dSNICS-dZMO, dSNICS-dCIMO, dSNICS-dTfMO, dSNICS-dCNMO, dSNICS-dNAM,
dSNICS-dQMO, npuuem ocHoBaHue, kommiemeHntapHoe dSNICS, nepuBaTH3MPOBAaHO MM HE
JIepUBaTH3UPOBAHO ¢ moMoubio JuHKepa (Hampumep, dDMOpCO, dDMOpCC). dSNICS
NPOWUTIOCTPUPOBaHO Ha ¢urype 9 B Buae PS-anamora. B HEKOTOpbIX BapHaHTax
OCYLIECTBJICHHS ~ JepHBaTHU3MpoBaHHOe ¢ mnomompro  JsuHKepa dSNICS  comepskur
¢dyHkunoHaIbHYIO Tpymnmy R, mpudem R mpencrasisier co0ol peakLIMOHHOCTIOCOOHBIH JIMHKED,
Colep KaLINi PEaKIIMOHHOCTIOCOOHBIN IIEHTP, MPUCIIOCOONEHHBIH K CBSI3bIBAHUIO C Kapro-
pearentoMm, wiu R mpencrasnsier coOOi COMPSIKEHHBIH JIUHKEP, K KOTOPOMY MPUCOEAMHEH
Kapro. AHAJOTU HYKJIEMHOBBIX OCHOBaHHUH, KOTOpBIE SBIISIIOTCS KomruiemMeHTapabiMu dSNICS,
BKJIFOYAIOT, O0€3 OrpaHUYEHUs], (i-aHAJIOTU WU JI€PUBATU3UPOBAHHBIE C TOMOLIBIO JIMHKEpPA O-
aHAJIOTH, MIPOWJUTIOCTpUpOBaHHble Ha urypax 8, 10, 11 u 15. B HekoTopsix Bapuantax dSNICS
win dSNICS, nepuBaTH3NpOBAaHHOE C MOMOIIBIO JINHKEPA, SBISIETCS] OCHOBAHUEM, CIIAPEHHBIM C
dSNICS wmu dSNICS, nepuBaTH3MpPOBAHHBIM C TMOMOIIBIO JIMHKEpa, ¢ OOpa3oBaHUEM Mapbl
TOMOHYKJIEHHOBBIX OCHOBaHMH. B Hekoropbix Bapuantax ocymectsienus dSNICS wmm
dSNICS, nepuBaTH3HpPOBaHHOE C MOMOIIBIO JIMHKEPA, SIBJISIETCS OCHOBAHHEM, CIAPEHHBIM C [-
HYKJICHHOBBIM OCHOBAHHMEM, BKJIOYAs, HO HE OrPAaHUYUBASICH HMMH, JIHOOOE HYKICHMHOBOE
OCHOBAaHUE, MPOWLIIOCTpUpOBaHHOe Ha (urypax 9, 12 w 13, Wi NpPOM3BOIHOE MAHHOTO
HYKJIEHHOBOTO OCHOBaHMs. B HEKOTOpbIX BapuaHTax OCYLIECTBJIEHUS JMHKEpHas TIpymmna
3aLIMINEHA 3AIIUTHON IPyNnoi. B HEKOTOPBIX BapHaHTaxX OCYIECTBJICHUs JUHKEPHAs rPyIa He

3aLIMINEHA 3aIIUTHON IPyIIION, MPUYEM B HEKOTOPBIX CIIy4asiX 3allUTHAs TPYyMNIa yAAleHa.

[0056] Hacrosimee wu3o0peTeHHe OTHOCHUTCS K HE BCTPEYAIOMIMMCS B TMPUPOAE Tapam

ocHoBaHuH, conepxkamuM d4SICS, mpuuem d4SICS B HEKOTOpPBIX CIy4asx —SIBJISIETCS
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JIEepUBATH3UPOBAHHBIM C IOMOINBIO JIMHKepa. He BcTpeuaromumecs: B MpUpoe napbl OCHOBAHHIA,
conepxkamme d4SICS wmm d4SICS, mepuBaTH3MpPOBaHHOE C MOMOINBIO JIMHKEpa (Hampumep,
d4SICSPA), Bxmouator, 6e3 orpanndenus, d4SICS-dFIMO, d4SICS-dMIMO, d4SICS-dFEMO,
d4SICS-dPrMO, d4SICS-dEMO, d4SICS-dMEMO, d4SICS-dIMO, d4SICS-dDMO, d4SICS-
dNMO, d4SICS-d5SFM, d4SICS-dTMO, d4SICS-dFDMO, d4SICS-dVMO, d4SICS-dZMO,
d4SICS-dCIMO, d4SICS-dTfMO, d4SICS-dCNMO, d4SICS-dNAM, d4SICS-dQMO, mpuuem
ocHoBaHue, komruiemeHtapHoe d4SICS, nepwBaTHM3MPOBAHO WM HE AEPUBATU3HPOBAHO C
nomomibto JinHkepa (Hampumep, dDMOpCO, dDMOpCC). d4SICS npomumrocTpupoBaHO Ha
¢urype 9 B Bume [S5-amamora. B Hekoropeix Bapmantax ocymectieHus d4SICS,
JepUBaTHU3UPOBAHHOE C TIOMOIIBIO JIMHKEPA, COAEPKUT PyHKIIMOHANbHYIO rpynmny R, mpuyem R
npeAcTaBisieT co00l peakLMOHHOCIIOCOOHBIN JIMHKEP, COAEPKAIlMN PeakIHOHHOCTIOCOOHBIH
LIEHTp, NMPHUCIOCOONEHHbIH K CBSI3BIBAHHIO C Kapro-peareHToM, win R mpencrasisier coboii
CONPSKEHHBIN JIMHKEP, K KOTOPOMY NPUCOEAMHEH Kapro. AHAJOrM HyKJEHMHOBBIX OCHOBAHMI,
KOTOpbIe sIBISIIOTCSL KoMIuieMeHTapHabiMu d4SICS, Bkto4aroT, 6e3 orpaHuveHus], 0-aHaJIOTH HITH
AepPUBATU3UPOBAHHbBIE C TIOMOIIBIO JIMHKEPA 0-aHAJIOTH, MPOWUIFOCTPUPOBAHHbIE Ha (urypax 8,
10, 11 u 15. B nexoroprix Bapuanrax d4SICS wmu d4SICS, nepuBaTH3npOBaHHOE C TOMOLIBIO
JMHKepa, siBisieTcss ocHoBaHueM, criapeHHbIM ¢ d4SICS mnu d4SICS, nepuBaTu3npOBaHHBIM C
MIOMOIIBIO JIMHKEpa, ¢ 00pa30oBaHMEM Mapbl T'OMOHYKJEHHOBBIX OCHOBaHHI. B HEKOTOpPbIX
Bapuanrtax ocyiiectsienusi d4SICS unu d4SICS, nepuBaTU3UPOBAHHOE C MOMOIIBIO JIMHKEPA,
SIBJISIETCSI OCHOBAHUEM, CIHAPEHHBIM C [-HYKJIEHHOBBIM OCHOBAHMEM, BKJIKOYAs, HO He
OrPaHUYMBASCh UMH, JIIO0OE HYKJIEMHOBOE OCHOBAaHUE, MPOMJUIOCTPUPOBAHHOE Ha ¢urypax 9,
12 n 13, win npou3BOJHOE NAHHOIO HYKJIEMHOBOIO OCHOBAaHMsS. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUs] JIMHKEpHAsl Ipynna 3alylleHa 3alluTHON rpynnoi. B HEKOTOpbIX BapHaHTax
OCYILIECTBJICHHsI JIMHKEPHAsi TPyINa HE 3alIUINeHA 3aLIUTHOH TPYIIONH, MPUYEM B HEKOTOPBIX

Cllydasix 3alllUTHasl rpyIIa yaajleHa.

[0057] Hacrosimee wu300peTeHHE OTHOCHTCS K HE BCTPEYAOIIUMCS B MPUPOAE Mapam
ocHoBaHuH, coxepxkamuMm d70FP, mnpugem d70FP B HEKOTOpBIX Ciiydasix SIBJISIETCS
JIEepUBATH3UPOBAHHBIM C IOMOINBIO JIMHKepa. He BcTpeuaromumecs: B MpUpoe Nmapbl OCHOBAHHH,
copepxkaumie d70FP wnm d70FP, nepuBatusnpoBaHHOE C TOMOLIBIO JIMHKEpa (Hampumep,
d70FPPA), Bxmouaror, 6e3 orpanndenusi, d70FP-dFIMO, d70FP-dMIMO, d70FP-dFEMO,
d70FP-dPrtMO, d70FP-dEMO, d70FP-dMEMO, d70FP-dIMO, d70FP-dMMO?2, d70FP-
dDMO, d70FP-dNMO, d70FP-d5FM, d70FP-d20Me, d70FP-dTMO, d70FP-dFDMO,
d70FP-dVMO, d70FP-dZMO, d70FP-dCIMO, d70FP-dTfMO, d70FP-dCNMO, d70FP-
dNAM, d70FP-dQMO, npudem ocHoBaHue, komiuieMenTapaHoe d70FP, nepuBatu3npoBaHO UM

HE NePUBAaTHU3MPOBAHO ¢ momorbio JuHKepa (Hampumep, dDMOpCO, dDMOpCC). d70FP
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NPOWJUTIOCTpUpOBaHO Ha ¢urype 9 B Buae [S-aHanora. B HekoTOphIX BapwaHTaxX
ocymectenenusi d70FP, nepuBaTusupoBaHHOE ¢  TIOMOINBKD  JIUHKEPA,  COIEPIKUT
dyHkunoHanpHyIO Tpymnmy R, nmpudem R mpencrasisier coboli peaklIMOHHOCIIOCOOHBIH JIMHKED,
Comep KAl PEaKIMOHHOCIIOCOOHBIN IIEHTP, NPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
pearenToM, minu R mpencrasnsier coOoil COMPSKEHHBIM JUHKEP, K KOTOPOMY MPHUCOEAHHEH
Kapro. AHaJOrH HYKJIEUHOBBIX OCHOBaHUH, KOoTOpble kommuiemMeHTapHbl d70FP, Bkirodarot, 0e3
OrpaHUYeHUs, (-AHAJIOTM WJIH JEPUBATU3UPOBAHHBIE C TOMOLIBIO JIMHKEpPA O-aHAJIOIH,
NpOWJUTIOCTpUpOBaHHble Ha durypax 8, 10, 11 u 15. B HeKoTOpBIX BapHaHTaxX OCYIIECTBIIEHHUS
d70FP umn d70FP, nepuBaTU3MpOBaHHOE C IIOMOINBIO JIMHKEPA, SIBJISETCS OCHOBAHHEM,
ciapeHHbIM ¢ d70FP unu d70FP, nepuBaTu3npoBaHHBIM € IOMOLIBIO JIMHKEPA, C 00pa3oBaHNEM
napel TOMOHYKJIEMHOBBIX OCHOBaHHMH. B Hekoropbix Bapmanrtax ocyuiectsieHus d70FP wmm
d70FP, nepuBaTH3MpPOBAHHOE C TOMOIIBIO JINHKEPA, SIBJISETCSI OCHOBAaHHEM, CIIAPEHHBIM C [3-
HYKJIEMHOBbIM OCHOBAHMEM, BKJIOYas, HO HE OrPAHUYMBASICh HUMH, JIEO0O€ HYKIEHHOBOE
OCHOBaHME, NPOWLIIOCTPpUpOBaHHOEe Ha (urypax 9, 12 m 13, wiMm NPOU3BOIHOE HAHHOTO
HYKJIEMHOBOTO OCHOBaHHMs. B HEKOTOpPBIX BapuUaHTaxX OCYLIECTBJICHUs JIMHKEpHas TIpymnna
3aI0UIIEHA 3alUTHON IPyNmnoi. B HEKOTOPBIX BapuaHTax OCYILECTBIEHUS JIMHKEPHAs IPyMIa He

3aIMUINEHA 3aIUTHON rpynnoﬁ, MPHUYEM B HEKOTOPBIX ClIyvasXxX 3alllUTHAsA I'pyIna yaajlcCHa.

[0058] Hacrosimee wu30o0peTeHHEe OTHOCHTCS K HE BCTPEYAOIIUMCS B MNPUPOAE Mapam
ocHoBanu#, coxepxamuM d70TP, mnpuuem d70TP B HEKOTOpPBIX Ciydasix SIBJISIETCS
JepUBaTU3NPOBAHHBIM C MTOMOLIBIO JIMHKepa. He BcTpewaromyecs: B mpupoie napbl OCHOBaHUI,
copepkaumie d70TP wnn d70TP, nepuBaTH3MpOBaHHOE C TMOMOINBIO JIMHKEpa (Harmpumep,
d70TPPA), skirouaroT, 6e3 orpanuuenusi, d70TP-dFIMO, d70TP-dMIMO, d70TP-dFEMO,
d70TP-dPrMO, d70TP-dEMO, d70TP-dMEMO, d70TP-dIMO, d70TP-dMMO2, d70TP-
dDMO, d70TP-dNMO, d70TP-dSFM, d70TP-d20Me, d70TP-dTMO, d70TP-dFDMO,
d70TP-dVMO, d70TP-dZMO, d70TP-dCIMO, d70TP-dTfMO, d70TP-dCNMO, d70TP-
dNAM, d70TP-dQMO, mpuuem ocHoBanue, komruiemeHTapHoe d70TP, nepuBaTusupoBaHo
WIN HE EPUBATU3NPOBAHO ¢ momouIbio JuHKepa (Hanpumep, dADMOpCO, dDMOpCC). d70TP
NPOWJUTIOCTpUpPOBaHO Ha ¢urype 9 B Buae [S-aHanora. B HEKOTOphIX BapHaHTaX
ocymecteienuss d70TP, nepuBaTH3MpOBaHHOE C  TOMOINBEKD  JIUHKEPA,  CONEPIKUT
¢dyHkunoHampHYIO Tpymmy R, mpudem R mpencrasisier cobol peakLIMOHHOCTIOCOOHBIH JIMHKED,
COepIKALINA PEaKIMOHHOCTIOCOOHBIN IIEHTP, MPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
pearenToM, min R mpencrasnsier coOOil COMPSIKEHHBbIH JUHKEDP, K KOTOPOMY MPHUCOEAMHEH
Kapro. AHAJIOTH HYKJIEMHOBBIX OCHOBaHUH, KOTOpble KoMIuieMeHTapHbl d70TP, BrirouaroT, 6e3
OTpaHUYEHUs, 0-aHAJOTU WM JepUBAaTU3MPOBAHHBIE C IIOMOLIBIO JIMHKEpPAa O-aHAJOTH,

NpOWJUTIOCTpHpOoBaHHble Ha durypax 8, 10, 11 u 15. B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHHUS
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d70TP wmu d70TP, nepwBaTU3UpPOBAHHOE C TIOMOIIBIO JIMHKEPA, SIBISIETCS OCHOBAHHEM,
caperHbIM ¢ d70TP wnn nepuBatuznpoBaHHbIM ¢ ioMortbio uHKepa d70TP, ¢ obpa3oBanuem
nmapel TOMOHYKJIEMHOBBIX OCHOBaHHMHA. B HekoTopeix Bapmantax ocymectieHusi d70TP wm
d70TP, nepuBaTH3MPOBAHHOE C MOMOINBIO JIMHKEPA, SIBISIETCS OCHOBAHUEM, CIIAPEHHBIM C [3-
HYKJIEMHOBBIM OCHOBAHMEM, BKJIOYAs, HO HE OrPAaHHUYUBASICH WMMH, JIHO0OE HYKIEHMHOBOE
OCHOBaHUE, TNPOWUICTPpUpOBaHHOe Ha ¢urypax 9, 12 m 13, wim nNpous3BOAHOE AAHHOTO
HYKJIEMHOBOIO OCHOBaHUs. B HEKOTOpPBIX BapuaHTax OCYIUECTBJICHHs JIMHKEpPHas Ipymnmna
3aLIMILEHA 3alIUTHON IPyNIon. B HEKOTOPBIX BapuaHTaxX OCYLUECTBJICHUs JUHKEPHAs IPYIINa He

3aLIMILEHA 3alIUTHON IPyIIION, MPUYEM B HEKOTOPBIX CIIy4asiX 3allMTHAs TPYIIA yAaJlIeHa.

[0059] B pasnuuHBIX BapUaHTAX OCYLIECTBIEHMs HACTOSINEro H300peTeHus: jalee
o0ecrieunBaeTCs Mapa HyKJIEWHOBBIX OCHOBAHUM, cozlepskalnas nepBoe HyKJIEHHOBOE OCHOBaHHE
TPT3 u BTOpOe HykJeuHoBoe ocHoBaHMe MMS. B pa3snuyHbIX BapuaHTax OCYLIECTBJIEHHS
HACTOSIIIEro n300peTeHus nanee o0ecrnevynBaeTcs mapa HyKJISHHOBBIX OCHOBAHUI, COmepIKaast
nepBoe HykJenHoBoe ocHoBanue TPT3 u BTopoe HykienHoBoe ocHOoBaHHEe DMS. B pasnuynHbix
BAPUAHTAX OCYIIECTBIEHMUS HACTOSINEro M300peTeHus janee oOecrmedyuBaeTcs Imapa
HYKJIEMHOBBIX OCHOBAaHHI, COAepXKallasi NepBoe HykjienHoBoe ocHoBaHue TPT3 u BTOpOE
HykJienHoBoe ocHoBaHue FEMS. B pasnuuHbIX BapuaHTax OCYILECTBJIEHUS HACTOSILEro
u3o0pereHust nanee 0OOECNEUMBAETCsS TMapa HYKJIEHMHOBBIX OCHOBAaHWH, cCoaep:kaiiasi NepBoe
HyksienHOBoe ocHoBaHue TPT3 u Bropoe HykienHoBoe ocHoBaHue BrMS. B paszmuunbix
BapUAHTAaX OCYLIECTBJIEHHMs] HACTOsINEero u30o0peTeHUs Jnajnee oOecrneynBaeTcss — mapa
HYKJIEMHOBBIX OCHOBAHHUM, coneprkallas MepBoe HykKJenHoBoe ocHoBaHue TPT3 u BTOpOE

HYKJIEHHOBO€ OcHOBaHue IMS.

[0060] B pasnuuHBIX BapUaHTAX OCYLIECTBICHHMsS HACTOSIIEro H300peTeHus: jaalee
obecrieunBaeTCsl Mapa HyKJIEMHOBBIX OCHOBAHUH, COMepIKaIlasi IepBOe HyKJIEHHOBOE OCHOBAHUE
FTPT3 u BTOpoe HykinenHoBoe ocHoBaHue MMS. B pasnuyHBIX BapHaHTax OCYLIECTBIIEHUS
HACTOSIIIEro N300peTeHus fanee o0ecrevnBaeTcs mapa HyKJIEHHOBBIX OCHOBAHUI, copep Kaast
nepsoe HykJenHoBoe ocHoBaHue FTPT3 wu Bropoe HykienHoBoe ocHoBaHue DMS. B
Pa3IMUYHBIX BapHAHTaX OCYIIECTBJICHHs HACTOAIIErO HM300pEeTEeHHs najiee 00ecreunBaeTcs mapa
HYKJIEMHOBBIX OCHOBAHUMN, coaepskamas nepsoe HykienHoBoe ocHoBaHue FTPT3 u BTOpOE
HykJIenHOBoe ocHoBaHue FEMS. B pasnuuHbpIX BapuaHTax OCYLIECTBJIEHUsI HACTOSLIEro
n3o0pereHnst nanee oOecnednBaeTCsl Mapa HYKJIEMHOBBIX OCHOBAHMH, COAEpsKalasl MepBoe
HyksenHoBoe ocHoBaHue FTPT3 u Bropoe HykienHoBoe ocHoBaHue BrMS. B paznuunbIx

BapHaHTax  OCYLICCTBJIICHUSA  HACTOALIECTO 1/1306pe'r CHHUA  JaJiec obecrieunBaeTCsI napa
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HYKJIEMHOBBIX OCHOBaHUMN, cOAepskamas nepsoe HykienHoBoe ocHoBaHue FTPT3 u BTOpOE

HYKJIEHHOBO€ OcHOBaHue IMS.

[0061] B pasnuuHBIX BapUaHTAX OCYLIECTBICHHMsS HACTOSIIEro H300peTeHus: panee
o0ecrieunBaeTCs Mapa HyKJIEWHOBBIX OCHOBAHUI, cozepikalnas nepBoe HyKJIEHHOBOE OCHOBAHHE
SSICS u BTOpoe HykJienHOBOe ocHOBaHME MMS. B pasnuyHbIX BapuUaHTax OCYIIECTBJICHUS
HACTOSIIIETr0 N300peTeHNns anee 00ecreunBaeTcs napa HyKJIEHHOBBIX OCHOBAaHUH, COMeprKalas
nepBoe HykienHoBoe ocHoBanue SSICS u Bropoe HykyienHoBoe ocHoBaHHe DMS. B paznuunbix
BApUAHTAaX OCYILIECTBIEHMs] HACTOSINEro H300peTeHust Jnajee oOecrneynBaeTcss Iapa
HYKJIEMHOBBIX OCHOBAaHUH, COAep:kallas repBoe HykienHoBoe ocHoBaHue SSICS u BTOpOE
HyKJIenHOBOe oOcHoBaHue FEMS. B pa3nuuHbpIX BapuaHTax OCYLIECTBJICHUsI HACTOSLIETO
u3o0pereHnst nanee 0OeCNEUMBAETCs Iapa HYKJIEHMHOBBIX OCHOBAaHUM, cojepkallasi INepBoe
HyksienHoBoe ocHoBaHue S5SICS u BTOpoe HykienHOoBOe oOcHOBaHue BrMS. B pasnuunbix
BApUAHTAX OCYIUIECTBIEHHUS HACTOSINEro M300peTeHus janee oOecrmedyMBaeTcs Imapa
HYKJIEMHOBBIX OCHOBAHMH, cojeprkalasi neppoe HykjienHoBoe ocHosaHue SSICS u BTOpOE

HyKJIEMHOBO€ ocHOBaHue IMS.

[0062] B pa3snuyHbIX BapHAHTAX OCYINECTBJEHUS HACTOSINEro M300peTeHHs paajee
obecrieunBaeTCsl mapa HyKJIEMHOBBIX OCHOBAHUH, COMepIKaIlasi IepBoe HyKJIEHHOBOE OCHOBAHUE
SICS u BrOopoe HykyenHOBOe ocHOoBaHHe MMS. B pa3nuuHbIX BapHaHTax OCYLIECTBJICHUS
HACTOSIILETO N300peTeHus nanee 00eCreunBaeTCs napa HyKJIEHHOBBIX OCHOBAaHUH, ConeprKaras
nepBoe HykJenHoBoe ocHoBaHue SICS u BTOpoe HykjIenHOBOe ocHOBaHMe DMS. B paznnanbix
BApUAHTAaX OCYLIECTBJIEHHMsI HACTOSINEro u300peTeHHs Jnajnee oOecrneynBaeTcss mapa
HYKJIEMHOBBIX OCHOBAHUM, cCoAepskamasi nepBoe HykjenHoBoe ocHoBaHue SICS u BTOpOE
HykJlenHOBoe ocHoBaHue FEMS. B pasnuuHbpIX BapuaHTax OCYILIECTBJIEHUsS HACTOSIIEro
u3o0pereHnst nanee OOECNEUMBAETCsl TMapa HYKJIEHHOBBIX OCHOBAaHWH, coaep:kaiasi NepBoe
HykJienHoBoe ocHoBaHue SICS u BTOpoe HykjenHoBoe ocHoBaHue BrMS. B paznuunbIx
BApUAHTAaX OCYLIECTBJIEHHMsSI HACTOSINEro H300peTeHHs Jnajnee oOecrneynBaeTcss —mapa
HYKJIEMHOBBIX OCHOBaHHUH, cojepskailas nepBoe HykJienHoBoe ocHoBaHue SICS u BTOpOE

HYKJIEHHOBO€ ocHOBaHue IMS.

[0063] B pasnuuHBIX BapUaHTAaX OCYLIECTBICHHsS HACTOSIIEro H300peTeHust jpanee
o0ecreynBaeTcsl ABYXLICTIOYEUHbIH OJIMTOHYKJIEOTHUIHbIH IYIUIEKC, B KOTOPOM IepBas
OJIMTOHYKJIEOTHHAs LeNb BKJIIOUAET HYKJIEHMHOBOE OCHOBAHME, HE BCTpPEUAIolleecs B MPUpPOIe
(HampuMep, aHaJoOr HYKJIEMHOBOTO OCHOBAHMsI), PACKPHITOE B HACTOSINEM H300pETeHUH, U
BTOpasi KOMIUIEMEHTAapHAasl OJIMTOHYKJIEOTUAHAS LIETb CONEPKUT KOMIUIEMEHTapHOe, CIIOCOOHOe

K O6paSOBaHI/IIO napbl HYKJI€CUMHOBOEC OCHOBAHUE B caiite CriapyuBaHUA KOMIUJICMCHTAPHBIX
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ocHoBanui. Hampumep, mms dTPT3, BTOpas KOMIUIEMEHTapHas OJIMTOHYKJIEOTHUAHAS LEMb
copepxxutr dNaM, dDMO wmmu dMMO2 wnm nepuBaTH3MPOBAHHBIA C MOMOINBIO JIMHKEpPa HX
aHAJIOT, B CaliTe CrlapuBaHUs KOMIUIEMEHTapHBIX OCHOBaHUH. Takum oOpa3om, B3amMOAeHCTBHE
npu oOpa3oBaHMM TAp MEXKAY T[EepPBOH  OJNUTOHYKJIICOTHIHONH IEeNmbl0 U BTOPOH
OJIMTOHYKJIEOTHIHONW LEMbI0 BKIIOYAET CIELU(PHUECKOe B3aUMOACHCTBHE, BO3HHKAIOINEE IPU
00pa3oBaHNM Map HYKJIEHHOBBIX OCHOBAHUH, MEXIY OCTATKOM HE BCTPEYAIOINEroCs B MPHPOJE
HYKJIEHHOBOTO OCHOBaHHS, 00ECIEUEeHHOr0 B HACTOSINEM HM300pETeHHH, U KOMIUIEMEHTAPHBIM
HYKJIEHHOBBIM OCHOBAaHHEM, KOTOPOE€ MOXKET OBITh NPUPOAHBIM MM HE BCTPEYAIOIIUMCS B

MPUPOAE HYKJIEMHOBBIM OCHOBAHUEM.

[0064] B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHUS HACTOSINEro U300peTeHus oOecreunBaeTCs
JBYXLEMNOYEYHbIN OJIMTOHYKJIEOTUIHBIA AYIUIEKC, B KOTOPOM I€pBasi OJMIOHYKJIEOTHIHAS LIEIb
COIEepKUT coenauHeHune, umeromee Gopmyny P8a wmm B8b, u BTOpas KOMIUIEMEHTapHAs
OJIMTOHYKJIEOTHIHASI LeMb COJAEPXKUT KOMILIEMEHTapHOE, CIOCOOHOe K OOpa3OBaHUIO Mapbl
OCHOBaHUI HYKJIEMHOBOE€ OCHOBaHHE B CaliTe€ CHapUBaHMs KOMILUIEMEHTAPHBIX OCHOBaHMH. B
HEKOTOPBIX BapUAHTaX OCYIIECTBICHUS KOMIUIEMEHTApPHOE, CIOCOOHOEe K OOpa3OBaHHIO Mapbl
OCHOBaHMH HYKJIEMHOBO€ OCHOBAaHHWE IPEICTABIsIET COOOW CoequHeHue, umeromee Gopmyiy
alda, aldb, aldc, oldd, alde wmm al4f B HEKOTOpbIX BapHaHTaX OCYIIECTBIICHHS
KOMIUIEMEHTapHOE, CIOCOOHOe K OOpa30BaHUIO MApPbIOCHOBAHUI HYKJIEHHOBOE OCHOBAaHHE
BKJIIOUAeT, 0e3 OrpaHWYeHus], IUTO3UH, TYaHWH, aJeHUH, TUMUH, Ypalui, 2-aMUHOAICHIUH-9-1JT,
2-amuHoaneHuH, 2-F-apenuH, 2-twoypauus, 2-THO-TUMHUH, 2-TUOLUTO3WH, 2-MPONMUI U
AJKWJIbHBIE MPOU3BOAHBIC alCHUHA U T'yaHWHA, 2-aMUHO-aJ€HUH, 2-aMUHO-TIPONUJI-aIeHUH, 2-
AMUHOTIUPHUINH, 2-TIUPHUIOH, 2'-I€30KCUYpPUANH, 2-aMHUHO-2'-1€30KCUaIeHO3NH 3-/1ea3aryaHuH,
3-neazaaneHuH, 4-THO-ypauwi, 4-THO-TUMHUH, ypauwi-5-mi, runokcanTuH-9-un (I), S-merwm-
LUTO3UH, S-THAPOKCUMETHJIIIUTO3NH, KCAHTWH, THUIOKCAHTHH, S5-OpoM u S-TpudTOopMeTH-
ypauwibsl WM LMTO3WMHBL,  S-rajoypauui,  S-TaJOLUMUTO3WH,  S-IPONMHWI-ypauusi,  S-
MPONUHWILUTO3UH, S-ypauui, S5-3aMeLeHHbINd, S-rajoreH, S-3aMelleHHble MUPUMUIUHBL, S-
TUAPOKCUIIMTO3MH, S-OpOMIMTO3MH, S-OpOoMypaln, S-XJIOPLUUTO3HUH, XJIOPHPOBAHHBIA [IUTO3HH,
LIUKJIOLUTO3WH, LUTO3UHAPAOWHO3MU, S-GTOPUHMTO3UH, (ropnupuMuanH, Gropypaumi, 5,6-
OUTUAPOLMTO3UH, S-HOJOLUUTO3MH, THIPOKCUMOYEBUHY, HONOYpPALWJ, S-HUTPOLMUTO3HUH, S-
Opomypanmi, S-xjopypammi, S-GTOpypaunia U S-HOmOypamil, O-alIKHIbHbIE MPOU3BOIHBIE
aJ€HUHA U TyaHWHa, O-a3alMpUMMANHBIL, 6-a30-ypaum, 6-a30-UUTO3WH, a3alUTO3UH, 0-a30-
TUMUH, O-TUO-TYaHWH, 7-METUITYaHWH, 7-METWIAAeHWH, 7-lea3aryaHuH, /-Aea3aryaHo3uH, 7-
Jeaza-aieHuH, 7-aea3a-8-a3aryaHuH, 8-a3aryaHuH, 8-a3aaicHuH, 8-rajoreH, 8-amMmuHo, 8-tuou, 8-
THOAJIKUJ U 8-THAPOKCUI-3aMEIUCHHbIE aJEHUHbl W TyaHUHbL, N4-3TUIUUTO3UH, N-2

3aMelleHHble NmypuHbl, N-O 3amMelieHHble nmypuHbl, O-6 3amMelleHHble NMypHUHBI, T€, KOTOpbIE
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NOBBIIIAIOT CTAOMJIBHOCTh OOpa30BaHUsl AYIUIEKCA, YHUBEPCAJbHBIE HYKJICHHOBBIC KHCJIOTHI,
ruapopoOHble HYKJIEHMHOBbIE KHCJIOTHI, TPOMUCKYUTETHBIE (Promiscuous) HYKJICHHOBBIE
KHCJIOTBI, HYKJIEMHOBbIE KHCJIOTHI C YBEJIMYEHHBIM pa3MepoM (size-expanded), ¢propupoBaHHbIE
HYKJICMHOBbIE  KHUCJIOTBI, TPULMKJIMYECKHE NHPUMHIUHBL,  (peHokcazuHmutuaue  ([5,4-
b][l,4]6en30kcazun-2(3H)-on), ¢enornazunmuruane (1 H-nmupumuno[S,4-b][l,4]0en3oTnasun-
2(3H)-on), "G-3axumbl"  (G-clamps), ¢eHokcasuHuuTHANH  (9-(2-amuHO3TOKCH)-H-
mupumuno|5,4-b][1,4]6en3okcazun-2(3H)-on), kapbazonuutunus (2H-mupumuno(4,5-blunnon-
2-on), mnupupouHponuutuauH (H-mupuno [3',2":4,5]nuppono|2,3-d]nupumuans-2-o1H), 5S-
dropypaumi, S-Opomypammi, S-XJOpypammi, S-HOAOYPALWII, THUIMOKCAHTHH, KCaHTHH, 4-
ALeTWIIUTO3WH, S5- (KapOOKCUTHAPOKCUMETHN)ypalii, S-KapOOKCUMETHIIaMUHOMETHII-2-
THOYPUIMH, 5-kapOOKCHUMETHIAMUHOMETHITY PALINJL, OUTHAPOYPALINIL, bera-D-
raJlakTO3WIKBEO3UH, WHO3UH, NO-U30MEHTUIAJE€HUH, |-MeTWIryaHuH, |-MeTWJIMHO3UH, 2,2-
OUMETWITYaHUH, 2-METUIAJeHUH, 2-METHITYaHUH, 3-METWILUTO3UH, S5-METHILUTO3UH, NO-
aJeHUH, 7-METWITYaHWH, S5-METUIAMHUHOMETWIYPALUI, S5-METOKCHAMHUHOMETHII-2-THOYPALINII,
Oeta-D-MaHHO3MIIKBEO3HH, 5'-METOKCHKapOOKCUMETHITYPALIMII, S-METOKCUY paLiil, 2-MeTHIITHO-
N6-U30NIEeHTUIAIEHUH, YPaLWI-5-OKCUYKCYCHYIO  KUCJIOTY, Wwybutoxosine, MCeBIOYpaLmI,
KBEO3UH, 2-THOLUTO3UH, S-METWI-2-THOypaLui, 2-TUOypauui, 4-THOypaLuil, S-METUIypaLu,
ypaLmI-5-MeTUIOBbIH 3()HUP OKCHYKCYCHOM KHCIOTBI, YPaLMI-S-OKCHYKCYCHYIO KHCIOTY, S-
MeTua-2-Tuoypaumt,  3-(3-amuHo-3-N-2-kapOokcunponun)ypaumwit,  (acp3)w u 2,6-
IVMAMUHOMYPUH M T€ COEOUHEHHs, B KOTOPBIX MYyPUHOBOE WJIM MHPUMHIMHOBOE OCHOBAHHE

3aME€HECHO Ir€¢TEPOLUKIIOM.

[0065] B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHUS HACTOSIIEro M300peTeHus: 00ecrednBaeTCs
IBYXLENOYEUHbIN OJUTOHYKJIEOTUIHBIN AYIIJIEKC, B KOTOPOM IepBasi OJIMTOHYKJIEOTHIHAs Lielb
COIEPKUT coenuHenue, umeroniee Gopmyiy alda, aldb, aldc, aldd, alde wmm al4f, u BTOpas
KOMILJIEMEHTapHAsl OJUTOHYKJICOTHIHASI ILEMb COMAEPXKUT KOMIUIEMEHTApPHOE, CIIOCOOHOEe K
0o0pa3oBaHMIO Tapbl OCHOBAHWH HYKJIEMHOBOE OCHOBAaHME B  CaiiTe  CHApUBaHUS
KOMIUIEMEHTapHbIX OCHOBaHHUM. B HEKOTOpBIX BapuaHTaX OCYLIECTBIIEHUs KOMIUJIEMEHTapHOE,
cocobHOe K OOpa30BaHHIO Maphl OCHOBAHHI HYKJIIEMHOBOE OCHOBAHUE MPENCTaBJISIET COOOM
coenuHeHue, umeromee ¢dopmyny B8a wiu (8b. B HekoTOphIX BapuaHTaX OCYINECTBICHUS
KOMILJIEMEHTApPHOE KOMIUIEMEHTApHOE, CHnocoOHOe K O00pa3soBaHUIO TAapbl OCHOBAHUH
HYKJIEMHOBOE€ OCHOBaHHE BKJIOYAET, O€3 OrpaHW4YeHHs, [HUTO3WH, T'yaHWH, aJCHWUH, THUMHH,
ypauui, 2-aMUHOAAeHUH-9-un, 2-amuHoaneHuH, 2-F-anenuH, 2-tuoypauwi, 2-TUO-TUMHH, 2-
TUOLIUTO3MH, 2-TIPONMWJ U AJKUJIbHbIE NPOU3BOJHBIE a/leHWHA U T'yaHUHA, 2-aMUHO-3aJ€HUH, 2-
aMUHO-IIPONWI-aA€HUH, 2-aMUHONUPUIWH, 2-TIUPUAOH, 2'-A€30KCUYPUAMH, 2-aMHHO-2'-

NE30KCUAICeHO3UH 3-7ea3aryaHuH, 3-1€a3aaleHuH, 4-THO-ypauul, 4-THO-TUMHH, ypPaLWI-S-Hl,
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runokCcaHTuH-9-ui (I), S-MeTuI-uuTO3uH, S-THAPOKCUMETIIILIUTO3UH, KCAHTHH, THIIOKCAHTHH, 5-
OpoM u S-TpuTOpMETHII- YpaLMIIbI U [UTO3UHBI, S-Tajoypauni, S-raJOUUTO3HH, S-TPOTUHUII-
ypauus, S-ODpONUHWILMTO3UH, S-ypauwi, S-3aMEIIEeHHBIH, S-rajioreH, S-3aMelleHHbIE
MUPUMHIUHBL,  S-THOPOKCULMTO3UH,  S5-OpoMUMTO3WH, S-OpoMypauui,  S-XJIOPLHTO3MH,
XJIOPUPOBAHHBIN  LIUTO3UH, LU KJIOLUTO3HH, LIUTO3NHApaOUHO3H], 5-pTopumrosus,
broprnupumunuH, ¢ropypaumi, S,0-IUTHAPOLUUTO3HUH, S-HONOLUTO3UH, TUIPOKCHMOYEBHUHY,
WOJIOYpaLII, S-HUTPOLUTO3UH, S-OpoMypar, S-xjIopypauni, S-pTopypanui U S-Hoa0yparm,
6-aJIKUJIbHBIE TMPOM3BOAHBIE AJ€HWHA U TyaHWHA, 6-a3amUMPUMHUINHBL, 6-a30-ypauui, 6-a3o-
LMTO3UH, a3alMUTO3UH, 0-a30-TUMHUH, O-TUO-TYaHWH, 7/-METWITYaHUH, 7-MEeTWIAA€HUH, 7-
Jlea3aryaHuH, 7-7ea3aryaHo3uWH, 7/-neasa-aJleHuH, 7-neas3a-8-a3aryaHuH, 8-a3aryaHuH, 8-
a3aalieHuH, 8-rajioreH, 8-aMHUHO, 8-THOJ, 8-THOAIKWI U 8-THAPOKCUII-3aMELIEHHbIE aJICHUHBI U
ryaHuHel, N4-3tunuurosud, N-2 3amelneHHble nypuHbl, N-6 3amMelieHHble nypuHbl, O-6
3aMeIeHHbIe MyPHUHBI, T€, KOTOpbIE MOBBINAIOT CTAOMJIBHOCTh OOpa30BaHUS JAYILIEKCA,
YHHBEPCAJIbHbIE  HYKJIEHHOBbIE  KHUCIOTHI,  TrUApPO(OOHbIE  HYKJIEUHOBBIE  KHCJOTBHI,
NPOMHUCKYUTETHBIE (Promiscuous) HYKJIEHHOBBbIE KHCJOTBI, HYKJIEHHOBbIE KHCJOTBI C
YBENIMYEHHbIM  pasmepoM  (size-expanded), ¢dTopupoBaHHBIE HYKJIEHHOBBIE  KHCIJIOTBHI,
TPULIMKIIMYECKUE NHPUMHUIUHBL, (QeHokcasunuutuand  ([5,4-b][1,4]0en3okca3un-2(3H)-on),
¢denornasuauutuand  (1H-mupumuno[5,4-b][1,4]6en3ornasun-2(3H)-on), "G-3axums" (G-
clamps),  ¢denokcazuHumTuanH  (9-(2-ammuuosTOKCH)-H-upumunol 5,4-b][1,4]0eH30kca3nn-
2(3H)-oH), kapbazomumutuansa (2H-nupumuno[4,5-buanon-2-oH), nupunounpoauutuauH (H-
mupuno  [3',2":4,5|nuppono[2,3-d|mupumunun-2-oH), S-propypauwmn,  S-Opomyparmn, — 5-
XJIOpypaLud, 5-nonoypanmu, T'MIIOKCAHTUH, KCAHTHH, 4-aleTHIILUTO3H, 5-
(kapOOKCUTHIPOKCUMETHIT )Y PALIHLI, 5-xapOOKCHMETHIAMUHOMETHII-2-TUOY PULIHH, 5-
KapOOKCHMETHIIAMUHOMETHIIYPAlWJI, JTUTHApOypaumi, Oera-D-rajnakTo3uiIKBEO3WH, WHO3HH,
NO6-u30oneHTHNaieHUH, 1-MEeTUITYaHuH, |-MEeTUIMHO3UH, 2,2-AMMETWITYaHUH, 2-MEeTHUIaICHNUH,
2-METWITYaHUH, 3-METWJILUTO3UH, S-METWILUUTO3UH, NO-afeHuH, 7-METWITyaHuH, S-
METUJIAMUHOMETHITYPALIII, S-METOKCHAaMHHOMETHII-2-THOypanmy, Oera-D-MaHHO3WIIKBEO3NH,
5'-MeTOKCHKapOOKCUMETHITYPaLiJ,  S-METOKCHUYypauMy,  2-MeTHITHO-NO-U30NEeHTUIIAICHH,
ypaLmI-5-0OKCHYKCYCHYI0 KHCJIOTY, wybutoxosine, mceBroypauni, KBEO3WH, 2-THOLUTO3UH, S-
METUJI-2-THOYPALIIL, 2-THOYPaUMI, 4-THOYpALWII, S-METUITYPaLUJI, YPalmi-5-MeTHIOBBINA 3¢up
OKCHYKCYCHOW KHCIIOTBI, YpaLMI-5- OKCHYKCYCHYIO KHCIOTY, S-merwi-2-tuoypanmwi, 3-(3-
aMuHO-3-N-2-kapOokcunpormuin)ypani, (acp3)w u 2,6-AMaMUHONYPHH M T€ COCOUHEHUs, B

KOTOPBIX MYPUHOBOE UJTU MUPUMHUANHOBOC OCHOBAHHUE 3aMCHCHO IrCTCPOILIUKIIOM.

[0066] B HEKOTOPBIX BapUaHTax OCYIIECTBJICHH MO MEHbIIEH Mepe onuH R2 U3 HYKJI€MHOBOTO

OCHOBAHUSA B ABYXHUCIOYCYHOM  OJUIOHYKJIICOTUAHOM  AYIUICKCEC MPEACTABIACT coboii
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COMPSKEHHBIN JIMHKEP, CBA3aHHBIN C Kapro. B HEKOTOpBIX BapHaHTax OCYLIECTBIEHUs Kapro
NpeAcTaBsieT COOOH  pEermopTepHYK0 rpymnmy, OeNoK WIM COeJUHEHHE, COfeplKaliee

KaTATUTHYECKYIO ()YHKIIMOHAIBHYIO TPYIIITY.

[0067] B HekOTOpBIX BapuaHTaX OCYLIECTBICHUsI MEPBYIO OJMIOHYKJIEOTUIHYIO Lelb,
COZlEePIKAILYI0 aHAJIOT HyKJIEWHOBOTO OCHOBAHMsS, OMHMCAHHOTO B HACTOSIIEM H300peTeHUH,
NOJYYalOT CHHTE30M C HYKJEHMHOBBIM OCHOBAaHHEM, COMEpPIKAIIUM PEeaKMOHHOCIOCOOHBIH
JIMHKED, C TOCIEAYIOLUIUM COSIMHEHUEM Kapro-peareHTa ¢ NepBOU OJUIOHYKJIEOTHIHOM LIEMNBIO,
WIH T7I€ TIEPBYI0 OJIUTOHYKJIEOTUIHYIO LE€Nb MOJIy4al0T CUHTE30M C HYKJIEMHOBBIM OCHOBAHUEM,

COZEPIKALUMUM COMNPSIKEHHBIM JIMHKED, CBSI3aHHbIN C Kapro.

[0068] B HeKOTOpBIX BapHaHTAaX OCYLIECTBJIEHUS [BYXLENOYEYHbIH OJIUIOHYKJICOTUHBIN
OYIUJIEKC UMeeT MepByro Lenb, copepxkamyo dTPT3 wim ero mpom3BogHOe, U BTOPYIO LETIb,
comepxkamyro dNaM, dDMO wmu dMMO2 win ero mnpousBOJHOE B CaliTe CIapUBAHHS

KOMITJIEMEHTAaPHBIX OCHOBaHUIA.

[0069] B pa3snuyHbIX BapHAaHTaX OCYINECTBJEHUS HACTOSINEro M300peTeHHs paajiee
obecneunBaeTcst crocod IPOBEICHUS calT-crennpuIecKon (byHKIHOHATU3AIUN
ABYXLIETIOUEYHOTO  OJMIOHYKJIEOTHAHOrO  AYIUIEKCA,  COAEp)KallMi:  BKJIIOYEHHE  He
BCTPEYAIOLIETOCs B MPUPOAE HYKJIEHHOBOTO OCHOBAHMS, COAEPIKALIETO PEaKIIHOHHOCTIOCOOHBIH
JIMHKEP, CONep Kallui peaKLIMOHHOCTIOCOOHBIN LIEHTP, MPUYEeM HYKJICHHOBOE OCHOBAHHUE MMEET
nro0yIo u3 cneayomux Gopmyn alda, aldb, aldc, aldd, alde, aldf, B8a, f8b, f9a, fOb, al5a,
al5b, al6a uaun ol6b, B MepBYH OJUTOHYKJIEOTHAHYHO II€Mb, 3aTeM, CHHTE3 BTOPOH Liemy,
KOMILJIEMEHTAPHOM IEpBOM LienH, NMPUYEM BTOpas LENb COAEPKUT HYKJIEHHOBOE OCHOBAHUE,
KOMIUIEMCHTAPHOE HE BCTPECHAOIIEMYCA B IHPUPOAE HYKICHMHOBOMY OCHOBAHHUIO B CauT-
CHeLII/I(I)I/ILIeCKOM KOMIUIEMCHTAPHOM IOJIOKEHHUU B HEM, IPU TAKHUX YCIOBUAX, YTO II€PBas LCIIb
U BTOpas 1Ienb OOpasylT JBYXLENOYEYHBbIH OJUTOHYKJICOTHIHBIA IYIUIEKC, 3aTeM,
KOHTAKTHPOBAHUE JBYXLEMOYEHYHOTO OJUTOHYKJIEOTHIHOTO MAYIUIEKCA, BKJIIOYAIOIIErO He
BCTpeUarolieecss B MPUPOAE HYKJIEHHOBOE OCHOBAHHE, COJEpIKallee PeaKIHOHHOCIOCOOHBIN
JMHKEpP, C Kapro-peareHToM, COIepsKalliM Kapro U rpymmy, oOJalaroulyr0 KOMIUIEMEHTapHON
peaKL{HOHHOfI CHOCO6HOCTBI’O, B YCIOBHUAX, MNOAXOOAIUNX OJid OCYLICCTBICHUA PCaKIUn
B3aUMOJEHCTBHS MEXKAY PEaKIHOHHOCIOCOOHBIM JIMHKEPOM U TPYNNOH, oOmajmaromei
KOMILJIEMEHTapPHOW pPEAKLMOHHOW CIOCOOHOCTBIO, C TOJIYYEHHEM COIpPSDKEHHOTO JIMHKEpa,
9T00BI 00ecTIeYnTh (PYHKIIMOHAIN3UPOBAHHBIN ABYXIEMIOYEUHbIH OJMIOHYKJICOTUIHBIN TYTUIEKC

C Kapro, NpUCOECUHEHHBIM K HEMY 4epe3 CONPSIKEHHBIN JIMHKED.

[0070] B pasnuuHBIX BapUaHTAX OCYLIECTBICHHMsS HACTOSIIErOo H300peTeHus: janee

o0ecrieunBaeTcst crocod NPOBEICHUS cair-cnennpuaeckoi (byHKUMOHATNU3ALIH
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ABYXLIETIOYEYHOIO  OJMIOHYKJEOTHUAHOrO  AYIUIEKCAa,  COAEpIKAlMH:  BKJIIOYEHHE  HE
BCTPEUAIOIIET0Cs B IMPUPOAE HYKJIEHHOBOTO OCHOBAHMS, COAEPIKAIIETO PEaKIIMOHHOCTIOCOOHBIH
JVHKEP, COAEp’KAIlMi PEeaKIMOHHOCTIOCOOHBI ILIEHTP, MNPUYeM HYKJIEHHOBOE OCHOBAHHE
BbIOpaHo w3 rpymmbl, cocrosimedt w3 dSSICSCO, dSSICSCC, dDMOCO, dDMOCC,
dMMO2pCO, dAMMO2pCC, dTPT3, dTPT3A, dTPT3PA, dTPT3CO u dTPT3CC, B nepsyro
OJINFOHYKJICOTUIHYIO L€Nb, 3aTEM, CHUHTE3 BTOPOM LEMNH, KOMIUIEMEHTAPHOW MEPBOM LEIH,
npu4deM BTOpas Lenb COAEPKUT HYKJIEHHOBOE OCHOBaHHE, KOMIUIEMEHTApHOE He
BCTPEUAIOIIEMYCsl B  IPHPOJAE HYKIEHMHOBOMY OCHOBAHMIO B  CalT-cnennpuyeckom
KOMIUIEMEHTAapHOM IOJIOKEHUU B HEM, NPHU TAKUX YCJIOBUSX, YTO NepBas LieNb U BTOpas LEeMNb
00pa3yroT ABYXLEMOYEUHBbIH OJIUTOHYKJIEOTHUAHBIM IYIUIEKC, 3aTeM, KOHTAaKTHPOBAaHME
IABYXLIEMIOYEYHOr0 OJMIOHYKJIEOTHIHOIO AYIUIEKCA, BKJIKOYAKOLIEr0 HE BCTPEYAIOLIEEeCs: B
NpUPOJEe HYKJIEHHOBOE OCHOBAHHE, COAEpIKAIee PEaKLHOHHOCHOCOOHBIM JIMHKEp, C Kapro-
peareHToM, COAep KallUM Kapro M rpymmy, OONagarollyl0 KOMIUIEMEHTAPHOW pPeaKLMOHHOM
CIOCOOHOCTBIO, B YCJOBHUSIX, MOIXOASILIMX JUIA OCYLIECTBJICHHS PEAKLHUU B3aMMOJCHCTBUSI
MEXIy PEeaKLHOHHOCIOCOOHBIM JIMHKEPOM U TPYNIOH, obiajaromeil KOMILIEeMEHTapHOH
PEAKIMOHHON CHOCOOHOCTBIO, € TOJYYEHHEM COIPSDKEHHOTO JIMHKepa, 4TOObI 00ecrevuTh
(PYHKIIMOHATM3UPOBAHHBIA  JABYXLEMOYEUHbI  OJNMTOHYKJICOTUAHBIH OYIUIEKC C  Kapro,

MNPpUCOCANHCHHBIM K HEMY Y€PE3 COl'IpiI)KCHHbIﬁ JIMHKEP.

[0071] B ogHOM U3 BapWaHTOB OCYIIECTBJICHHS JTUHKED CBSI3bIBAETCSI C KAPTo IMOCJE TOro, Kak
coorBercTByrommii  S'-tpupocdar BcrpamBaercs B JHK- wim PHK-omuronykneorun ¢
ucnons3oBanueM JIHK- mnn PHK-nonumepassl (mociie CHATHS 3aLUThI, €CIIH 3TO HEOOXOAMMO).
B npyrom BapuaHTe OCYLIECTBJICHUS CHHTE3UPYETCS BTOPON OJMIOHYKIJIEOTHU[, KOTOPBIN
SIBJIIETCS. KOMIUIEMEHTapHBIM MEPBOH LieNH, MPUYeM BTOpasi Lielb COAECPKUT HE BCTPEUAIOLIUNCS
B IPUPOAE HYKIEOTH] B IOJOKEHUHU, KOMIUIEMEHTAPHOM HE BCTpEYaroIleMyCsl B TMPUPOIE
HYKJIEOTHJy TepBOH ILenu, 3aTeM, B3aWMOJENCTBHE IOJNYYEHHOIO JIByXILEIOYEYHOro
OJIMTOHYKJIEOTH/AA C HECYIIMM Kapro peareHToM, KOTOpbIH CEJeKTUBHO pearupyer cC
PEAKLIMOHHOCTIOCOOHBIM ~ LIEHTPOM  PEAKIMOHHOCIIOCOOHOTO JIMHKEpa, 4YTO obecrnedynBaeT
(byHKLIMOHATM30BAHHBINA ABYXIeNoue4HbIi onauronykieorun (Hanpumep, JTHK/IHK, THK/PHK
wiu PHK/PHK), Hecymmii kapro.

[0072] B pasnuuHBIX BapUaHTAX OCYLIECTBICHHMsS HACTOSIIErOo H300peTeHus: jpanee
o0ecneunBarOTCsl CTPYKTYpPBI, comepskamue ¢opmyny: N1 — Zx — N2, roe N1 npencrasisier
coOOH HYKJICOTHI WJIM €r0 aHaJIOT, WM KOHIEBYIO ¢dochaTHyro rpymmy; rae N2 npencraBisier
coOOH HYKJIEOTHA WJIM €ro AaHajor, WM KOHLEBYI THUIAPOKCWIBHYK Trpynmy, rue Z

npeacTaBisier cobol coennHeHne, uMeroinee ooy 3 Gopmyn alda, aldb, alde, aldd, alde,
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al4f, B8a, B8b, f9a, fOb, alSa, alSb, al6a wnm al6db; u roe X npeacrapiseT COOOH LEI0e YHCIIO
or 1 mo 20. B HEKOTOpBIX BapHaHTAaX OCYIIECTBJICHHUS CTPYKTypa NPEICTaBJsieT COOOM
OJIMTOHYKJIEOTHZ. B HEKOTOpBIX BapuMaHTaX OCYLIECTBIEHHS OJHMIOHYKJICOTH/ IPEACTABIISET
cobolf pUOOHYKJIEMHOBYIO KHCJIOTY WJIH J1€30KCHPUOOHYKJIEHHOBYIO KHCIOTY. B HEKOTOpBIX
BApUAHTAX OCYILIECTBIEHHs OJIMTOHYKJIEOTH/ MpPENCTaBIsieT COOOH amTaMmep MM JaT4MK Ha
OCHOBE HYKJIGMHOBOH KHCJIOTHI. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS OJIUTOHYKJIECOTH]
npeacTaBisieT co0oi ruOpUIN3ALMOHHBINA 30H] IO TUIY "MOJIEKYJISIPHOTO Masika'. B HEKOTOpbIX

BAPUAHTaX OCYLIECTBJICHUs OJUTOHYKJIEOTUA sABisieTcst ananorom PHK nnu ananorom JITHK.

[0073] B pasnuuHBIX BapuUaHTAaX OCYLIECTBIEHMsS HACTOSINEro H300peTeHus: jalee
obecrieunBaeTcsi crocod HAeHTU(UKALNUN anTaMepa HyKJIEMHOBOW KHCIJIOTBI, COAEPIKAIIero 1o
MEeHbIIEH Mepe OJTHO CoeMHeHNne, OOeCIIeueHHOe B HACTOsIIeM n3o0pereHun (Hanpumep, alda,
al4b, aldc, aldd, alde, aldf, B8a, B8b, f9a, BOb, alSa , alSb, alba, al6b), kak umeromero
YJYYIIEHHOE JKeJlaeMOe CBONCTBO IO OTHOIIEHHIO K MOJIEKYJIe-MHUIIEHH, NMPUYEM YKa3aHHBINA
crnocod BKIJIKOYAET: a) NMPUTOTOBJIEHHE CMECH KAaHIWAATOB M3 anTaMepoB OJHOLETOYEYHBIX
HYKJIEMHOBBIX KHUCJIOT, PUYEM Ka)kIblii arnTamep HYKJIEHHOBON KHCJIOTbI CMECH KaHIUATOB U3
anTamMepoB COIEPKUT IO MEHbLIEH Mepe ONHO COeIMHEHHE, O0ECHeueHHOE B HACTOSIIEM
u3o0perennn (Hanpumep, alda, al4b, aldc, aldd, alde, al4df, B8a, B8b, B9a, Ob, alS5a, alSb,
al6a, al6b); 3arem, b) KOHTaKTUPOBAHHE CMECH KAHIHMIATOB C MOJIEKYJIOH-MUIIEHBIO B
YCJIOBHSIX, MOIXOASALINX JUII TOrO, YTOOBI MPOHM3OLUIO CBSI3bIBAHHE C MOJIEKYJIOH-MULICHBIO,
3aTeM, C) BbIACJIEHHE ONHOrO WM Oojiee amnramMepa HYKJISHHOBOW KHCJIOTBI, HMMEIOLIErO
JKeJJaeMoe CBOIMCTBO O OTHOLIEHHMIO K MOJIEKYJIe-MHIICHH, M3 YUCIa anTaMepoB M3 CMeCH
KaHAUIATOB; a 3areM, d) amrumrdukanus ogHOro win OoJiee antamepa HYKJIEHHOBOH KUCIIOTHI C
JKEJIAeMbIM CBOMCTBOM, in Vitro, ¢ MOJy4YeHHEM OTHOTrO HMJIM OoJiee anTaMepoOB HYKJIEHHOBBIX
KUCJIOT, UMEIOIINX YJIYYLIEHHOE JKEJIaeMOe CBOMCTBO MO OTHOLIEHHIO K MOJIEKyJe-MHUIIeHH. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS CIOCOO JIOMOJIHUTENbHO BKIIKOYAET CTAIUIO €)
noBropeHust cramuii ¢) u d). B HeKOTOpbIX BapHaHTaX OCYLIECTBIEHHUS aNTaMepbl
OJHOLIENIOYEYHBIX HYKJIEHHOBBIX KHCIJIOT BBIOPAHBI U3 TPYIIIBL, COCTOSIIEH U3 OTHOLENOYEIHON
JHK u ognouenoueunoit PHK. B HekoTOpbIX BapHaHTax OCYLUECTBJICHUS KEJIaeMO€ CBONCTBO
NpeACTaBIsieT COOOHM CBS3BIBAIOINYIO CIMOCOOHOCTb MJIi MHUIIEHH. B HEKOTOpBIX BapHaHTax
OCYIIECTBIICHHs JKEJAeMOE€ CBOWCTBO NPEACTaBIsieT COOOH aKTHBHOCTb, HWHAYLHPOBAHHYIO
CBSI3bIBAHUEM C MHIICHBIO. B HEKOTOPBIX BapUaHTAaX OCYINECTBJICHUS JKEJaeMOe CBOMCTBO
npeacTaBisieT coO00i KaTaIUTUYECKYI0O aKTUBHOCTb. B HEKOTOPBHIX BapHaHTaX OCYIIECTBIICHHS
JKEJIAeMOe CBOWCTBO TMPENCTAaBISIET COOOW WHTHOMPYIOIYI0 AaKTHBHOCTh, AKTUBHUPYIOLIYIO
AKTUBHOCTh WJIM MOAN(DUKALINIO MHIHOUPYIOIIEH aKTUBHOCTH WJIM aKTHBUPYIOLIEH aKTUBHOCTH.

B HexkoTOpBIX BapHMaHTax OCYLIECTBJIEHUS JKEJIAEMOE CBOMCTBO MPEACTaBIsieT COOOM
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aKTUBHOCTb, MEPEKIIIOYAIOIIYI0 CTPYKTYPY, HIH MOAM(DHUKALNIO aKTUBHOCTH, MEPEKITFOYArOIIeH
CTPYKTYpY. B HEKOTOpBIX BapmaHTaX OCYLIECTBICHHS JKEIa€MOe CBOHCTBO MPENCTABISIET COOOH
COBMECTHYK) AaKTUBHOCTb. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUs XeJIaeMasi aKTUBHOCTb

npeacTaBysieT coOo yaydimeHHYI0 3)(PEeKTUBHOCTD KJIETOYHOTO OOHOBJICHHSI.

[0074] B HexkoTOpBIX BapHaHTAaX OCYLIECTBICHMsS HACTOSIIErO0 H300peTeHus: paalee
obecrieunBaeTCsl anrTaMep, COAEpKAIlUil COeJUHEHHE, HMeKllee OO0y U3  CIeAYHOIINX

dopmyi: alda, aldb, aldc, aldd, alde, aldf, B8a, B8b, f9a, fOb, alSa, al5b, alba, albb.
KPATKOE OIIMCAHUE ®UT'YP

[0075] Ha ¢urype 1 npoummtoctpuposano obpasosanue nap dTPT3-dNaM, dSSICS-dNaM,
d5SICS-dMMO2, dSSICS-dDMO B IHK wnu PHK.

[0076] ®durypa 2 WITIOCTPUPYET AEPUBATU3UPOBAHHBIE C IOMOILNBIO JIMHKEpPA HYKIEOTHUIBI
dTPT3R, d5SICSR, dMMO2R, dMMO2pR, dDMOR, dNaMpR, dNaMpR, dFEMO u dEMO,
rae R = 3-amuHonpomnus-1-un (oOo3HaueHHblii kak A, Hampumep, dTPT3A); R =
X JIOpaleTHI-3-aMuHONponuH- 1 -1 (o6o3HaveHHbil kak PA); R = 4-okcarenra-1,6-nuuH-1-mn

(o6o3nauennsiii kak CO); R = renra-1,6-auun-1-un (o6o3navyeHubiii kak CC).

[0077] Ha ¢urype 3 mpencraBieHa oOmmias cxema CTPaTerHH IMOCT-CUHTETUYECKOrO CaiT-

crieu(pUIecKoro Me4eHust Ha OCHOBE (opchOPOTHOATHOTO Criocoda.

[0078] Ha ¢urype 4 mnpexncraBieHa oOmasi cxeMa CTpPaTErHU MOCT-CUHTETUYECKOrO CauT-
crieu(pUIeCKOro, OCHOBAHHOTO Ha AMUHHUPOBAHUU MedeHus. MoauduiupoBaHHbIE JTHHKEPOM
HYKJIEOTHIIbI MOTYT OBITh Takke HENMOCPENCTBEHHO BKOYeHbl B MaTpudHyo JIHK ¢
UCIIOJNIB30BAHUEM  CTAHAAPTHOrO  TBEpHO(A3HOrO  CHHTE3a  OJIMTOHYKJIEOTHIOB U

COOTBETCTBYIOIIHNX (HOCcHOPAMUAUTOB.

[0079] Ha ¢urype 5 mnpexncrapieHa oOmasi cxeMa CTpPaTerHd MOCT-CUHTETUYECKOTO CauT-
Cenu(pUIecKoro MeYeHUss Ha OCHOBE KJIHMK-XUMUU. MoauduiupoBaHHbIe JTHHKEPOM
HYKJIGOTHIIbI MOTYT OBITh TaKXe HENMOCPENCTBEHHO BKMOYeHbl B MaTpudHyro JIHK ¢
UCIIOJNIB30BAHUEM  CTaHAAPTHOIO  TBEpHO(Aa3HOrOo  CHHTE3a  OJNIMTOHYKJIEOTHIOB U

COOTBETCTBYIOIINX (HOCHOPAMUAUTOB.

[0080] Ha d¢urype 6 npuBeneHbl penpe3eHTATUBHbIE [aHHblE, WJUIOCTPUPYIOIIHE IOCT-
ammundukannonHoe meuenne JIHK, mpoaHanu3upoBaHHOE MO BIMSHUIO cTpenTaBuanHa (SA)
Ha JJIEeKTPOQOpPETHUECKH CABUT B reje. bpicTpee MUrpupyromas mojoca COOTBETCTBYET
a/IHK, B TOo BpeMsi Kak MeIJIEHHEe MHUTPHPYIOLIAsi MOJOCAa COOTBETCTBYET KoMruiekcy 1:1
vexxny auJIHK u crpenraBummaom. (A) OddexruBHOCTs MeueHHs cocraBisieT 72% ¢

dSSICSPA-dNaM u 80% c¢ dTPT3PA-dNaM. (B) D¢ddexTuBHOCTE MedeHusi coctaBnsieT 6%,
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84% u 56% c dSSICSPA-dNaM B mepBom (mpaiimep 1: He BCTpedaromasicss B MPUPOAE Mapa
OCHOBaHUHN B TOJNOXKeHUU 1), neBsrom (mpaiiMep 2: HE BCTPEUAKOMIAsCs B MPUPOAE Mapa
OCHOBAHUH B TMOJIOKEHHU OJWHHANLATh) U ONWHHAANATOM (TpaiiMep 3. He BCTPEUArOIAsiCs B
MPUPOJIE TIapa OCHOBAHMI B MO3HMIUU JEBATH) mojioxkeHnu. CooTBeTcTBYIOMNE 3 (HEeKTHBHOCTH

meuennsi ¢ ATPT3PA-dNaM cocrasisitoT 72%, 94% u 81%.

[0081] Ha d¢urype 7 mnpencraBlieHbl OaHHBIC Telib-3JIeKTpodopesa, MOATBEPKAAIOIINE
noyiHopasMepHyro TpaHckpunuuro PHK, coxmepskameil nepuBaTU3HUPOBAaHHBIE C IMOMOILBIO

nuHkepa aHajoru SSICS unu MMO2.
[0082] ®urypa 8 umroctpupyet 12 rpynm o-aHajaoroB HyKJI€MHOBBIX OCHOBaHUH, a.l- al2.
[0083] ®urypa 9 mumocTpupyer 6 rpymi -aHajJoroB HyKJIE€HHOBBIX OCHOBaHuUM, B1 - 6.

[0084] ®durypa 10 nmmroctpupyeT 2 rpyIbl 0-aHAJOTOB HYKJIEMHOBBIX OCHOBaHUH, a.13 u al4;
rae Kaxablii X HEe3aBHCHMO IIPENCTaBsieT cOoOOW yrjiepox wiu asor; rae Kakaslii Rl
HE3aBUCUMO NPENCTaBsieT COOOH BOAOPOA, ANKWJIBHYIO TPYIIY, PEeaKLIHOHHOCHOCOOHBIH
JIMHKEp, COAep KAIlUi PeaKIMOHHOCTIOCOOHBIH LEHTpP, NMPHCIOCOOJIEHHBIH K CBSI3BIBAHHIO C
Kapro-peareHToM, COIEpIKALIMM Kapro M rpyIiy, oOJaJarolyl0 peakLHuOHHOW CIIOCOOHOCTEBIO,
KOMIUIEMEHTapHOH PEeaKLMOHHOCTIOCOOHOMY LIEHTPY, WJIM CONPSDKEHHBIH JIMHKEP, K KOTOPOMY
NPUCOEMHEH Kapro;, rae Kaxabli R2 sBusercss HeoOs3aTeNbHBIM M, KOTAa INPHCYTCTBYET,
HE3aBUCHMO TPECTaBJsIeT COOOW BOAOPOA, AJKHWII, AJKEHW, AJKUHHIJI, METWI, METaHTHUOJI,
METaHCEeJIeH, TaJIoTeH, [UaHO, a3UIHYIO TPYIINY, PEAKLHMOHHOCIIOCOOHBII JIMHKEP, COAep KAl
PEAKLIMOHHOCTIOCOOHBIN IIEHTP, MNPUCIIOCOOJEHHBI K CBSI3BIBAHHIO C Kapro-peareHToM,
CoepIKaLMM Kapro M rpymmy, o0NagaroIy0 PeakHOHHONH CITOCOOHOCTBIO, KOMIUIEMEHTAPHON
PEAKLIMOHHOCTIOCOOHOMY LIEHTPY, CONPSKEHHBIN JIMHKEP, K KOTOPOMY MPUCOEIUHEH Kapro, rue
Kaxapli R sBisieTcss HeoOsi3aTenbHBIM, W KOTAA MPHCYTCTBYET, HE3aBUCHMO IPENCTABJISET
coOolH BOAOPOA, aJKWJI, aJIKEHWI, aJKUHWJI, METHJI, METAHTHOJ, METAHCENIeH, TaJlOTeH, LIUaHO,
Q3UAHYIO TPYIIy, PEAKLUHOHHOCTIOCOOHBIN JIMHKEp, COAEPALINA PEeaKIHOHHOCTIOCOOHBIH
LIEHTP, TPUCTIOCOOJIEHHBIH K CBSI3BIBAHHMIO C KAPTrO-peareHTOM, COAEP KAINM Kapro W TPyIy,
o0JafarIny0 pPEaKUHOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH pPEaKIMOHHOCIIOCOOHOMY
LIEHTPY, CONPSKEHHBIN JIMHKEP, K KOTOPOMY IPHUCOEANHEH Kapro; rae Kaxablii Y He3aBUCHUMO
npeacTaBsieT coOOH cepy, KUCIOPON, CeJIeH WIM BTOPUYHBIN aMUH, T/ie KaKIblii E He3aBUCUMO

NpencTaBisieT coO0it cepy, CeJieH MM KUCIOPO.

[0085] durypa 11 wunrocTpupyer npumepsl ol4a-aHanoroB HYKJIEMHOBBIX OCHOBAaHUM,
BKJIFOYasl JE€PUBATU3UPOBAHHBIE C IOMOINBIO JIMHKEPAa aHAJOTM HYKJIEHHOBBIX OCHOBAHUI,

MMSpCO u MMSPA.
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[0086] ®urypa 12 mwumocTpupyeT 2 rpynmbsl $-aHAJIOrOB HYKJIEHHOBBIX OCHOBaHWH, B7 u B8;
r7e KaXIblii X HE3aBHCUMO MPEACTABIISIET COOOW yriiepon WM a30T; Tae Kaxnbii R2 sBusercs
HeoOsI3aTeNbHBIM M, KOTAA MPUCYTCTBYET, HE3ABUCHUMO MPEACTaBIsIET COOOH BOAOPOX, AJKUII,
QIKEHUJI, QJIKWHUJ, METUJ, METAHTHOJI, METAaHCEJEH, TajloreH, LHUaHO, Aa3UIHYK TpPYyIIy,
PEaKLIMOHHOCTIOCOOHBIH JIMHKeED, cozmepKauin PEaKIIMOHHOCTIOCOOHBIM LIEHTD,
NPUCTIOCOOJIEHHBI K CBSI3BIBAHMIO C Kapro-peareHToM, COAep KaluM Kapro M TpyImy,
o0NafarIny0 pPeakLUOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH pPEeakIMOHHOCIIOCOOHOMY
LEHTPY, WM COMNpPSDKEHHBIM JIMHKEP, K KOTOPOMY IIPUCOCIUHEH Kapro, rIae Kaxabld Y
HE3aBUCHUMO TMPEICTaBIIsIeT COOOM cepy, KUCIOPO, CeJIeH WM BTOPUYHBIN aMUH; rae Kaxnubiil E
HE3aBHUCHMO TIPEACTaBIsieT co0Oi cepy, ceneH wuioM Kuciopon, u ruae R sBisercs
HeoOs13aTeNbHbIM, U KOTAAa MPUCYTCTBYET, HE3ABUCHUMO NPEACTaBIsIeT COOOH BOAOPOA, AJKUII,
QIKEHUJI, QJIKWHUJ, METHUJ, METAHTHOJI, METaHCEJEH, TajloreH, LHUaHO, a3UIHYK TpYyIILy,
PEAKIIMOHHOCTIOCOOHBII JIMHKeED, COZlep KaLIHi PEaKIIHOHHOCTIOCOOHBIH LIEHTD,
NPUCTIOCOOICHHBIIT K CBS3BIBAHUIO C Kapro-peareHTOM, COAEpKalluM Kapro | Tpymmy,
o0NaaroIy0 PEeaKIHUOHHONH CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOW PeaKLHOHHOCTIOCOOHOMY

LEHTPY, CONPSKEHHBIN JTUHKEP, K KOTOPOMY MPUCOEANHEH Kapro.

[0087] durypa 13 WUTFOCTPUPYET MPUMEPBI AEPUBATU3UPOBAHHBIX C MOMOINBIO JIMHKEpA [38-

AHAJIOTOB HYKJIEMHOBBIX OCHOBaHMH.

[0088] Ha ¢purype 14 nmokazaHO MPOIEHTHOE COAEP’KAHME HE BCTPEUAIOIIUXCS B MPHUPOIE Tap

ocHoBaHuH, coxpanuslnxcs B JIHK nocie ammmndukanim B TeueHne 6 payHI0B CKPUHUHTOB.

[0089] ®durypa 15 wurOCTpHPYET 0-aHAJIOTH HYKJIEHMHOBBIX OCHOBaHWM, al5a, al5b, al6a u
al6b; roe xaxapiii X HE3aBUCUMO MPEACTaBIsieT cOOOH yriepon wiu a3oT; rae Kaxaeid Rl
HE3aBUCHMO NPENCTaBsieT COOOH BOAOPOA, ANKWUJIBHYIO TPYIMIY, PEaKIHOHHOCHOCOOHBIN
JIMHKEpP, COAEP AL PEeaKLMOHHOCIIOCOOHBIN LEHTP, MPUCTOCOOJEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COIEpIKAlIM Kapro M rpymiy, oOJaJarolyl0 peakLHnOHHONW CIIOCOOHOCTBIO,
KOMILJIEMEHTapPHOH PEaKLIMOHHOCIIOCOOHOMY LIEHTPY, MJIU CONPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOEOMHEH Kapro, rae Kakaeldi R2 sBrsercss HeoOsI3aTeNbHBIM M, KOTZA IMPHUCYTCTBYET,
HE3aBUCHMO TIPEACTaBiIsIeT COOOH BOIOPOX, AJKWII, aJKEHWI, AJKUHIJI, METOKCH, METaHTHUOJ,
METaHCENIeH, TaJOreH, LHaHO, Aa3uf, HHUTPOTPYIIY, PEaKIHOHHOCIOCOOHBIH JIMHKEP,
Colep KA PEaKIMOHHOCIIOCOOHBIN IIEHTP, NPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
peareHTOM, COAep:KallUM Kapro U TIpymmy, OONagaroIlyl0 peakIHOHHONW CIOCOOHOCTBIO,
KOMITJIEMEHTapPHON PEaKIMOHHOCIIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIA JIMHKEP, K KOTOPOMY

NPUCOEONHEH Kapro; rae Kakablii Y HEe3aBHCHUMO IMPENCTaBJsIeT COOOH cepy, KHCIOpPON, CeleH
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WIM BTOPUYHBIN aMUH, Ille KaxXIblii E He3aBHCUMO MpencTaBisieT COOOUM KUCIOPOH, Cepy WM

celieH; U rae Kakaelii E2 He3aBucHMO npencTaBisieT COOOH cepy MIIH CeJeH.

[0090] durypa 16 wumrocTpupyeT [-aHAJOrHM HYKJIEHHOBBIX OCHOBaHuWH, 9a u [Ob; u rume
Kbl X HE3aBUCUMO IMpPENCTaBIsieT cOOOH yriiepox WM a3oT; rae kKaxapii R1 HezaBucmmo
npencTaBsieT  co0Oi  BOIOPOJ, AJKHJIBHYKO TPYIIy, PEaKIMOHHOCIOCOOHBIH —JIMHKE,
CofepIKalMii PEaKIMOHHOCIIOCOOHBIN IIEHTP, NPHUCIIOCOONIEHHBI K CBSI3bIBAHUIO C Kapro-
peareHToM, COIep’KalluM Kapro W TIpymmy, OONaJaroIyl0 peaklHOHHOW CIIOCOOHOCTBHIO,
KOMITJIEMEHTaPHON PEaKLMOHHOCTIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIH JIMHKEP, K KOTOPOMY
NPUCOEONHEH Kapro, rae Kaxkaelii R2 sBrsercss HeoOs3aTeNnbHBIM M, KOTZa IMPHUCYTCTBYET,
HE3aBUCHMO TpENCTaBlsieT coO0 BOAOPOA, AJKWJI, aIKEHW, aJKUHWI, METOKCH, METaHTHUOII,
METaHCeNleH, TaJOoreH, LUaHO, Aa3ui, HUTPOTPYIY, PEAKIHOHHOCIIOCOOHBIH JIMHKEP,
CoZlep KAl PEeaKIMOHHOCIIOCOOHBIM LEHTP, MPHUCIIOCOONEHHBI K CBS3BIBAHHIO C Kapro-
peareHToM, COAep KallMM Kapro W TIpymmy, OONagaroInyl PeakLUOHHOHW CHOCOOHOCTBIO,
KOMIUIEMEHTapHON PEeaKLMOHHOCTIOCOOHOMY LIEHTPY, WJIM CONPSDKEHHBIH JIMHKEP, K KOTOPOMY
NPUCOENTMHEH Kapro, Tae KaXkapli Y He3aBUCHMO IPEACTaBiIsieT coOOH cepy, KUCIOPON, CelieH
WIN BTOPUYHBIA aMUH, rne Kaxablii E He3aBuCHMO mpeacTaBisier coOOi KUCIOpPON, cepy MU

CEJIEH.
NOAPOBHOE OITUCAHHUE

[0091] ®pa3bl, Takue Kak "B YCJIOBHUSIX, MOAXOMSIIMX Ui oOecriedyeHus” WM "B YCIOBHSX,
JNOCTATOYHBIX, YTOOBI MOJYYUTH" WM TOMY TMOMOOHOE, B KOHTEKCTE CIOCOOOB CHUHTE3a, Kak
UCTIONIB3YETCSl 3€Ch, OTHOCSITCS K YCIIOBHUSM PEAKIMH, TAaKUM KaK BpEMsl, TeMIIepaTypa,
pPacTBOpUTENb, KOHLIEHTPALIMKA PEAreHTOB U TOMY MONOOHOE, BAPbUPOBAHUE KOTOPBIX JOCTYITHO
KBATH()HUKALMPOBAHHOMY SKCIIEPUMEHTATOPy C TeM, YTOOBl 00eCHeunuTh JOCTATOYHOE
KOJIMYECTBO HJIM BBIXOA Mpoaykra peakuwu. He o0s3arenbHO, YTOOBI >KENaeMbIi MPOOYKT
peakiuu ObLT €IMHCTBEHHBIM MPOAYKTOM PEaKLUUU WU YTOOBI MCXOIHBbIE BEIeCTBA ObLTH
TIOJTHOCTBIO HM3PACXOJOBAHBI, MPH YCJIOBUU, YTO >KEJTAeMbIil MPOAYKT PEaKIUUd MOKET ObITh

BbIACJICH WJINM MHBIM o6pa30M BITOCJIEACTBHUU HCITIOJIB30BaH.

[0092] BeipaskeHue "XUMUYECKH BO3MOXKHO" O3HAYAET PACTIONOKEHHUE CBSI3E€H WIIH COCTHMHEHHE,
r7e OOBIYHO MOHMUMAeMble TPABHIIA OPTAHUYECKONW CTPYKTYpPbI He OBLTH HAPYIIEHBI, HATPUMED,
JOJKHO OBITh MOHSITHO, YTO CTPYKTypa B paMKax OMpeeNieHus: MyHKTa (opMyJIbl H300peTeHus,
KOTOpasi OyneT coaeps:kaTh B OIpPENeJeHHBIX CUTYalMsX TEeHTABAJICHTHBIH aTOM yYIJIepoaa,
KOTOPBI HE CYIIECTBYIOT B MPHUPOAE, HE MOXKET OBbITb B MyHKTEe (OPMYJIbI H300pETEHUS.
CTpykTypbl, ONMUCAaHHBIE B HACTOSIIEM H300pPETEHHH, BO BCEX BApUAHTAX WX OCYIIECTBIICHUS,

NpeAHa3Ha4YeHbl U TOTO, YTOOBI BKJFOYATh TOJIbKO "XMMHUYECKH BO3MOJXKHBIE" CTPYKTYPBI, U
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Mr00ble TEePEUNCIIEHHBbIE CTPYKTYPBI, KOTOPbIE HE SIBIIIOTCS XHUMHYECKH BO3MOXKHBIMH,
HanpuMep, B CTPYKType, NOKa3aHHOW C HU3MEHSIOIHUMUCS aTOMaMU MWW TPyNIamu, He
NpefAHa3Ha4YeHbl U1 TOrO, YTOOBI OBITH PACKPBITBIMH HJIM 3asBJICHHBIMH B HACTOSIIEM

M300peTEeHNH.

[0093] "Ananor" XxUMHUYECKOW CTPYKTYpbl, KaK JAHHBIM TEPMHH MCIONb3YETCS B HACTOSILEM
OMUCAaHUHU, OTHOCUTCS K XMMUUYECKOH CTPYKTYpeE, KOTOpasi COXpaHsET CYLECTBEHHOE CXOJCTBO C
UCXOJTHOW CTPYKTYPOMH, XOTSI OHa HE MOKET OBITh JIETKO MOJIy4€Ha CUHTETUYECKH W3 UCXOJHON
CTPYKTYpbI. B HEKOTOpBIX BapuaHTaX OCYIIECTBIECHHs aHAJIOT HYKJIEOTHA MPENCTABISET COOOMH
HYKJIEOTH]I, HE BCTPEYAIOILMICA B NPUPOAE. B HEKOTOPBIX BapHaHTAaX OCYLIECTBJIEHUS aHAJIOT
HyKJIeO3HJa MpeACTaBisieT coOOH HyKJeo3uz, He BCTpedarolnuiics B mpupope. PoxncreeHHas
XUMHUYECKasi CTPYKTypa, KOTOpas MOXET OBIThb JIETKO MOJy4YeHa CHHTETUYECKH M3 HCXOIHOU

XUMHYECKOH CTPYKTYpBI, UMEHYETCsl KaK "Mpou3BoAHOe" (iepuBar).

[0094] CootsercrBenno, "JIHK-anamor" wmmu "PHK-ananor", kak naHHbIE TEPMHUHBI
UCTIONB3YIOTCS B HacTosieM omucanuu, otHocsitest Kk JIHK- wnu PHK-nogoGHbIM monumMepam,
TAaKUM KaK TeNnTUAO-HykKiIenHoBble KucioThl (peptide nucleic acids (PNA)), 3amMKHyTbIe
nykienHoBble kuciotbl (locked nucleic acids (LNA)), dopchopotnoarst u T.m., KOTOpBIE
XOpouIo u3BecTHbI B naHHOH oOnactu texuuku. JJHK- u PHK-ananoru, a taxke JIHK u PHK,
MOTyT 6I:>ITI> CUHTEC3HMPOBaHbl B aBTOMATHU3UPOBAHHBIX CHHTE3ATOPax, HAIPHUMEP, C IMOMOIIbBHO
bochopoaMUIUTHOTO  XUMHYECKOrO  Ccrocoda WM  JOPYrMX  XUMHYECKHUX  IMOAXOIOB,

MPUCTIOCOOJIEHHBIX sl TPUMEHEHHsI CHHTE3aTOpPa.

[0095] JHK Bxirovaer, HO He orpaHuuuBaercs umu, komruiementapuyro JIHK (xIHK) u
renomuyro JIHK. JIHK moxer ObITh MpHCOeNUHEHA, KOBAJEHTHOW MJIM HEKOBAJICHTHOU CBSI3BIO,
K Apyrodi Ouomosekysie, BKiIo4asi, HO He orpanndnBasich umu, PHK u nenrun. PHK Bkirouaer
xkonupyromyro PHK, manpumep, marpuunyto (nHpopmannonnyw) PHK (MPHK). B HexoTopbix
Bapuantax ocymectsiaenuss PHK mnpencraensier coboit rRNA, RNAi, snoRNA, microRNA,
siRNA, snRNA, exRNA, piRNA, long ncRNA wiu ux moOyro koMOuHanumio wiu rudbpun. B
HekoTophix ciydasx PHK sBisiercst komnonenToM pudosnma. JJHK u PHK moryt GpiTh B E000#H
¢dopme, BKIIOUAs, HO HE OTPAHUYUBASICh STUM, JIMHEHHYIO, KPYTOBYIO, CYNEePCIHPATH30BAHHYIO,

OHOLIENIOYEUHYIO U ABYXLEMOYEYHYIO.

[0096] TepmuH "amMuHoO3amuTHAs rpynmna” Wik "aMUHO3ALUIIEHHAs", WCIIONb3yEMbIH 311€Ch,
OTHOCHUTCSI K TE€M TpyIIaM, KOTOpPble NPEIHA3HAYEHBbl IS 3alIUThl AMHHOTPYMIBI OT
HEJKeJIaeMbIX PEaKIUil B MPOLecCe CUHTE3a M KOTOpPbIE MO3AHEE MOTYT OBITh YAAJIEHBI, YTOOBI
BBICBOOOIUTh aMmuH. Yale BCEero WUCIMOJb3yeMble AMUHO3AIIUTHBIE TPYIIbl OMHCAHBI B

Protective Groups in Organic Synthesis, Greene, T.W_; Wuts, P. G. M., John Wiley & Sons,
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New York, NY, (3rd Edition, 1999). AMuHO3aIIUTHBIE TPYNIBI BKIIOYAIOT ALMJIbHBIE TPYIIIIHL,
Takne  Kak  (OpMWiIbHAs,  AlEeTHJIbHAs,  MPONMUOHWJIbHAS,  IHUBAJIOWJIbHAS,  TpeT-
Oy THIIAIETUIIXIOPHUT, 2-XJIOpaLleTHIIbHAS, 2-OpoManeTHIIbHAs, TpUdTOpALIETHIIbHAS,
TPUXJIOPALETIIIbHASL, O-HUTPOEHOKCHaLleTHIbHAs, aibda-xiopOyTupuibHas, OeH30mIbHas, 4-
xjopOeHzonibHast, 4-OpomOeH3omwxiopun, 4 HATPOOEH30WIbHAE H TOMY IOAOOHOE;
CyNb(OHMIIBHBIE TPYIIIBI, TAaKUEe KaKk OEH30JCYNb(OHUIBHAS, M-TONYOJICYIb(OHMIBHAS H TOMY

noAo0HOe, AJKOKCH- WJIM apUIIOKCH-KapOOHWIIbHBIE Tpymmbl (KOTOpble OOpa3yIOT ypeTaHbl C

3aIUIEHHBIM aMHHOM), TaKue Kak OeH3MIIOKCHKapOOHUIIbHAS (Cbz), -
XJIOpOCH3MIIOKCUKAPOOHIIIbHAS, M-METOKCUOEH3MIOKCUKApOOHMITbHAS, -
HUTPOOEH3MIIOKCUKApOOHMIIbHAS, 2-HUTPOOEH3UIIOKCUKApOOHUIIbHAS, -
OpoMOEH3MIIOKCUKapOOHMITbHAS, 3,4-muMeTOKCHOCH3IIIOKCUKaPOOHUITbHAS, 3,5-
IMMETOKCHOSH3MIIOKCUKApOOHIITbHAS, 2,4-nUMeTOKCHOSH3UIIOKCUKapOOHMITBHAS, 4-

METOKCHOEH3UJIOKCUKAPOOHMIIbHASI, 2-HUTPO-4,5-1uMeTOKCuOeH3nIoKCUuKkapOoHuibHast, 3,4,5-
TPUMETOKCHOSH3MIIOKCHKapOOHUIbHAs, 1-(T-Ondennnmn)-1-MeTun3TokCukapOOHMIIbHAS, 0,0l

IMMETHII-3,5-TUMEeTOKCHOCH3MIOKCUKApOOHMIbHAS,  OEH3TUAPHIIOKCUKAPOOHUIIbHAS,  TPeT-

OyTHIIOKCHKapOOHUIIbHAS (Boc), JUH30TPOITHIMETOKCUKAPOOHUITBbHAS,
M30IPONIOKCHKApOOHMIIbHAS, STOKCUKapOOHUIIbHAS, METOKCHUKapOOHMUIIbHAS,
AUTHIIOKCHKapOOHUITbHAS (Alloc), 2,2, 2-TpUXJIOPITOKCUKAPOOHMIIbHAS, 2-
TPUMETHIICHITHII TUIIOKCUKAPOOHUITbHAST (Teoc), (heHOKCUKAPOOHUITBHAS, 4-
HUTPO(PEHOKCHKAPOOHUIIbHAS, ¢byopeHn-9-mMeTokCuKapOOHIITbHAS (Fmoc),
LMKJIOTIEHTUJIOKCUKAPOOHUITbHAS, alaMaHTHIIOKCUKAPOOHUITbHAS,

LIMKJIOT€KCUIIOKCUKAPOOHWIbHASL, (PEHUITHOKAPOOHUIIbHAS M TOMY MOIOOHOE; apajKWIbHbIE
IPYIIbL, Takue Kak OeH3WiIbHAs, TPUPEHUIMETHUIbHAS, OCH3MJIOKCHMETWIbHASL U TOMY
nofgo0HOe, W CHJIWIbHBIE TPYIIbl, TaKkWe KaK TPUMETWICWIMIbHAE W TOMYy MOXOOHOE.
AMHMHO3AIIUTHBIE TPYTIIBI TAKKE BKJIFOYAIOT [UKJINYECKHE AMUHO3ALIUTHBIEC TPV, TAKHE KaK
¢dTanonnbHas ¥ UTHOCYKIMHUIMMUAUIIbHAS, KOTOPbIE BKJIFOYAIOT aTOM a30Ta aMHHOTPYIIIBI B
rerepounkyl. Kak mpaBmiio, aMMHO3AIMUTHBIE TPYIIIBl BKIOYAIOT (HOPMIIL, aneTHsi, OEH3OMII,
nUBAJIOWI, TpeT-Oyrunanerwixiopun, ¢enuwicyasponmn, Alloc, Teoc, 6ensmn, Fmoc, Boc u
Cbz. 3amuTHble TpPyOmbl TaKKe BKJIIOYAKT MeTHikapbamar, 9-duyopenHunmerunkapdamar,
2,2 2-TpuxJjop3THIIKapbamar, Tper-OyTunkapOamar, 2-(TpUMETHIICHITIT )3 THIIKapOamar,
amnkapOamar, OensmikapOamar, M-HUTpodeHmkapbamar, TpudTopaueTraMus, OCH3UIAMUH,
AUTMJIAMAH W TPUTHJIAMHH. 3aIlWTHBIE TPYMIBI TaK)KE BKIIOYAIOT (POPMAMHIBI, ALETAMHIBL,
TpudTOpaALIETAMHIIBI, M-TOJIYOJICY I OHMIT, TPUPTOPMETAHCYTH(POHIIL,

TPUMETWICHITWISTAaHCYIbpoHaMuy u  TpeT-Oytuicynbponmn. Crnenmanuct ¢ 0ObIMHON
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KBaTM(HUKaLUeH MOKET BbIOPATh U UCIIONB30BATh COOTBETCTBYIOLIYI) AMUHO3AIUTHYIO TPYIIITY

TSI CHHTETHUYECKO 3a1aun.

[0097] AHK- u PHK-ananorm BkimrovaroT ananmoru PNA (peptide nucleic acid, menrumo-

HykienHoBast kucnora) u LNA (locked nucleic acid, 3aMkHyTast HyKJI€HHOBAasI KHCIOTA).

[0098] Ilentuno-nyknennosas kuciora (PNA) ssnsiercss cunrernueckum aHanorom JIHK/PHK,
B KOTOPOM MeNTUAO-MONOOHBIN OCTOB 3ameHsieT caxapodocdaraeii ocroB JHK wmm PHK.
Onuromepsr PNA mnoxa3bpiBatoT Ooyee BBICOKYIO IPOYHOCTh CBSI3BIBAHHSI W OOJbIe
cnenu(UIHOCTH B CBsi3biBAHMM ¢ KomruieMeHTapHeiMu JIHK, npudyem HecooTBeTCTBHE
ocHoBanuii PNA/JIHK sBnsiercs Oonee  AecTaOMIM3UPYIOIINM, YeM  AHAJIOTHYHOE
HecootBerctBue B aymuiekce JIHK/JIHK. Takas mpodHOCTh M CeLU(UYHOCTH CBSI3bIBAHUS
Ttakke oTHOcuTcss K nyruiekcam PNA/PHK. PNA He nerko y3HaBaeMmbl HyKJI€a3aMH WU
NpPOTEea3aMu, 4TO JeNIaeT UX YCTOHYUBBIME K (pepMeHTHOMN nerpanaun. PNA Takke cTaOUIIbHBI
B upokom auanazone pH. Cum. takke Nielsen PE, Egholm M, Berg RH, Buchardt O (December
1991). "Sequence-selective recognition of DNA by strand displacement with a thymine-
substituted polyamide", Science 254 (5037): 1497-500. doi:10.1126/science.1962210. PMID
1962210; u Egholm M, Buchardt O, Christensen L, Behrens C, Freier SM, Driver DA, Berg RH,
Kim SK, Nordén B, and Nielsen PE (1993), "PNA Hybridizes to Complementary
Oligonucleotides Obeying the Watson-Crick Hydrogen Bonding Rules". Nature 365 (6446):
566-8. doi:10.1038/365566a0. PMID 7692304.

[0099] 3amknyTass HykyienHoBas kuciora (LNA) mpencrasnsier co0oil MOIU(UIIMPOBAHHBINA
PHK-nykneorun, B koTtopoM pubo3Hbii ocratok LNA-Hykineotuna Momuumpyercs
n00aBOYHBIM MOCTHUKOM, COEOUHSIOIMUM 2'-kuciopon u 4'-yraepoa. Moctuk "3ambikaer”
(6bnokupyer) pubo3y B koH(popmauuu 3'-3noo (North), koTopass 4acTo OOHApYKHUBAETCS B
aymiekcax A-¢opmer. LNA-Hykneotuasl MoryT ObITh cMmemansl ¢ Hykjgeorupamu JIHK wmm
PHK B onuronykieornze mHO JKENaHHIO. Takue OJUroMepbl MOTYT OBITh CHHTE3HPOBAHBI
XUMHYECKH W SIBJIFOTCS KOMMEpUYeCKH AOCTynmHbIMU. Konpopmarus 3aMKHYTOH pPHOO3BI
YCHUIIMBAET CTIKUHT OCHOBAaHHUH U Mpe-opranu3anuio octoa. Cm., Hanpumep, nmyonukauuu Kaur,
H; Arora, A; Wengel, J; Maiti, S (2006), "Thermodynamic, Counterion, and Hydration Effects
for the Incorporation of Locked Nucleic Acid Nucleotides into DNA Duplexes", Biochemistry 45
(23): 7347-55. doi:10.1021/b1060307w. PMID 16752924, Owczarzy R.; You Y., Groth C.L,,
Tataurov A.V. (2011), "Stability and mismatch discrimination of locked nucleic acid-DNA
duplexes.", Biochem. 50 (43): 9352-9367. doi:10.1021/b1200904e. PMC 3201676. PMID
21928795, Alexei A. Koshkin; Sanjay K. Singh, Poul Nielsen, Vivek K. Rajwanshi, Ravindra
Kumar, Michael Meldgaard, Carl Erik Olsen, Jesper Wengel (1998), "LNA (Locked Nucleic
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Acids): Synthesis of the adenine, cytosine, guanine, S-methylcytosine, thymine and uracil
bicyclonucleoside monomers, oligomerisation, and unprecedented nucleic acid recognition",
Tetrahedron 54 (14): 3607-30. doi:10.1016/S0040-4020(98)00094-5; u Satoshi Obika; Daishu
Nanbu, Yoshiyuki Hari, Ken-ichiro Morio, Yasuko In, Toshimasa Ishida, Takeshi Imanishi
(1997), "Synthesis of 2'-0,4'-C-methyleneuridine and -cytidine. Novel bicyclic nucleosides
having a fixed C3'-endo sugar puckering", Tetrahedron Lett. 38 (50): 8735-8.
doi:10.1016/S0040-4039(97)10322-7.

[00100] Monekynsipabiit Masik (molecular beacon) wim 30HA O TUTY "MOJIEKYJIIPHOTO Masika"
NpeACTaBisieT COOONH  ONUTOHYKJIEOTHAHBIH TIHOPHIM3ALUOHHBIA 30HI, KOTOPBIH MOXKET
OOHapy)XUTh TNPHUCYTCTBHE OMPEAEJICHHON IOCIeIOBATEIbHOCTH HYKJICUHOBOH KHCJIOTHI B
TOMOTE€HHOM pacTBOpe. MONeKysspHble Masiké TNPEACTaBIIOT co00i MOJeKysibl B (opme
IIMWIBKKA € TMOTaueHHbIM (uyopodopoM B UCXOAHOH KOH(OpMALUH, 4bsi (JIyOPECIICHIIHSI
BOCCTAHABJIMBAETCS], KOTZIa OHU CBSI3BIBAIOTCS C LIEJIEBOW IMOCIENOBATEIbHOCTHIO HYKJIEHHOBOW
kucnotel. Cm., Hanpumep, nyonukanmu Tyagi S, Kramer FR (1996), "Molecular beacons: probes
that fluoresce upon hybridization", Nat Biotechnol. 14 (3): 303—-8. PMID 9630890; Tapp I,
Malmberg L, Rennel E, Wik M, Syvianen AC (2000 Apr), "Homogeneous scoring of single-
nucleotide polymorphisms: comparison of the 5'-nuclease TagMan assay and Molecular Beacon
probes", Biotechniques 28 (4): 732-8. PMID 10769752; u Akimitsu Okamoto (2011), "ECHO
probes: a concept of fluorescence control for practical nucleic acid sensing", Chem. Soc. Rev. 40:

5815-5828.

[00101] B HekOTOpBIX BapHaHTaX OCYIIECTBJICHUs HYKJIEHHOBOE OCHOBAHHE OOBIYHO SIBJISIETCS
YaCThIO HYKJICO3WJIA, MPEACTABISIIONMENR COOOM reTepoLUKInYecKkoe ocHoBaHUe. HykiienHOBbBIE
OCHOBAHHUSI MOTYT OBITb €CTECTBEHHOTO MPOHCXOXAEHUS, MOTYT ObITb MOJU(HUIIMPOBAHHBIMHY,
MOTYT HE WMEThb HHKAKOrO CXOJCTBA C TPHUPONHBIMH OCHOBAHUSIMH U MOTYT OBITh
CUHTE3UPOBAHbl, HaNpuUMep, OPraHU4YeCKUM CHHTE30M. B  ompeneneHHbIX BapUaHTax
OCYILIECTBJICHHs] HYKJEHHOBOE OCHOBAHHE COACPKUT JOOOH aToM WM TPYIIy aTOMOB,
CIIOCOOHBIX ~ B3aMIMOJEHCTBOBATH C OCHOBAaHMEM JAPYrod  HYKJIEHHOBOM  KHCIOTBI €
UCIIOJIB30BAHUEM WJIH Oe3 HCIOJIb30BaHMs BOAOPOIHBIX CBsidel. B ompeneneHHBIX BapHaHTax
OCYLIECTBJICHUsI HE BCTPEYAIOLIEeCss B MPUPOAE HYKIEHHOBOE OCHOBAHUE HE MPOUCXOIUT OT
NPUPOJHOTO HYKJIEMHOBOrO OCHOBaHUs. CleqyeT OTMETUTh, YTO HE BCTPEUAIOLIUeCs B IPUPOE
HYKJICHHOBbIE OCHOBAaHHMsI HE Bcerna oOOJagarOT CBOWCTBAMH OCHOBAaHWH, OJHAKO, OHHU
Ha3bIBAIOTCSl HYKJIEWHOBBIMM OCHOBAHMSIMU JUII MPOCTOTBL. B  HEKOTOpPBIX BapHUaHTax
OCYIIECTBIIEHHsI, KOrZla YIIOMHHAIOT HYKJIEMHOBOe ocHoBaHue, "(d)" ykaspiBaeT Ha TO, YTO

HYKJIEMHOBOE OCHOBAaHUE MOKET OBITh MPUCOEIUHEHO K Ie30KCHPUO03€e Uik prudose.
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[00102] B HEKOTOPBIX BapUaHTaX OCYLIECTBICHUS HYKJICO3H] MTPEICTABISIET COOOH COeqUHEHHE,
cojiepskallliee OCTaTOK HyKJIEMHOBOTO OCHOBAaHMs M OCTaTOK caxapa. Hykiieo3uabl BKIIIOYAIOT, HO
HE OTPaHUYUBAIOTCS UMH, HYKJICO3UABI €CTECTBEHHOrO mpoucxoxaenus (Haiinennsie B JJHK u
PHK), aGasuueckue HykJIeo3uapl, MOAH(PHULIMPOBAHHbBIE HYKJICO3UIbI U HYKJIECO3HUbl, HMEIOLIHIE
MHMETHYECKHE TPYIIbl OCHOBAaHWHA W/mim caxapoB. Hykieo3uabl BKIFOYAIOT HYKJIEO3HIBL,
comepkale Jr00oe MHOXKECTBO 3amectuteneil. Hykmeosun Mosker OBITh TIIMKO3HIHBIM
COeIMHEHUEM, O0pPa3yIOIUMCS Yepe3 TIIMKO3UIHYIO CIIUBKY MEXIy OCHOBAHMEM HYKJIEUHOBOH

KHUCJIOTBI U BOCCTAHABJIMBAIOLLEH IPYNIION caxapa.

[00103] B HekOTOpBIX BapHaHTaX HYKJIEOTH] MPEACTAaBIsIET COOOM COeNWHEHUEe, B KOTOPOM
caxapHbIi OCTaTOK HyKJeo3unga oOpasyeT CIoXHbIA 3gup ¢ dochopHOit KHCIOTOH, Oosee
NPEANOYTUTENIBHO MOHO-, au- uian  Tpudocharuenii >¢up. CaxapHblii OCTATOK TaKOro
HyKJI€O3WJa WIM HyKJIeOTHAa MOXeT NpencTaBisiTb coboit  pubodypanosmn, 2'-
ne3okcupudodypano3mn uinn 2'-3amenieHHb pruOodypaHO3WII, UMEIOIUN 3aMeCTHTENb B 2'-
HOJIO)KEHUH. AHAJIOTUYHO, OCTAaTOK (ochopHOH KHCIOTBI MOXKET ObITh THO(OCHOPHOH
KHCIIOTOW. A UIMEHHO, OCTaTKH caxapa 1 GocHOpHOH KHCIOTHI MOTYT ObITH B TOM K€ BHIE, KaK
HalJEHO B M3BECTHBIX HYKJIEO3MIAX, HYKJIEOTHAAX WIM HX INPOU3BOAHbIX. PuOoHyKieoTun,
CaxapHbI OCTATOK KOTOPOTO MPEACTaBIsieT co00l pubodypaHO3mII, MOXKET ObITh UCTIOJIB30BAH B
KadyecTBe sJjeMmeHTta, cocrasisiromero PHK. Jle30kcupuOOHYKIIEOTHA, CaXapHbI OCTaTOK
KOTOPOTO MpencTaBjsieT coOol ne30KkcupudohypaHO3UI, MOKET ObITh MCIIOb30BAH B KAYECTBE
snemenrta, cocrapiomero JIHK. Hykneorun Moker mnpeactaBisTb coOOH  HYKJIEO3UA,
JOTOJHUTENBHO coneprkamuil pocdar-cs3bBaromy0 rpymnmy. HykieoTuasl MOTYT BKJIFOYATh

HYKJICO3UIbI, coaepskanie GochaTHYO rpyImy.

[00104] Bein pa3paboTaH KjIacCc HE BCTPEYANOIIUXCS B MPUPOAE Map OCHOBAHWM, MPUMEpPaMU
kotopbix ciyxkar dSSICS-dNaM u dSSICS-dMMO2 (¢urypa 1), mis KOTOPBIX aBTOPBI
u300peTeHnsl TOoKa3alu peruhKanui (BkarYas ¢ mnomombio [IIP) u TpaHCKpUNIHIO C
MOMOIIBIO  Pa3HOOOpA3HBIX €CTECTBEHHBbIX MoiuMepas ¢ 3(P(PEeKTUBHOCTBIO U TOYHOCTBHIO
BOCIIPOM3BEACHNUS, MPHUONMKAOMIMMUCS K TAKOBBIM NPUPOJHOH Mapbl OCHOBaHHM (CM.
Malyshev, D. A.; Seo, Y. J.; Ordoukhanian, P.; Romesberg, F. E., PCR with an Expanded
Genetic Alphabet. J. Am. Chem. Soc. 2009. 131 (41), 14620-14621; Seo, Y. J.; Matsuda, S.;
Romesberg, F. E., Transcription of an Expanded Genetic Alphabet. J. Am. Chem. Soc. 2009, 131
(14), 5046-5047, Lavergne T.; Degardin M.; Malyshev D.A.; Quach H.T. Dhami K;
Ordoukhanian P.; Romesberg, F.E.; Expanding the scope of replicable unnatural DNA: Stepwise
optimization of a predominantly hydrophobic base pair. J. Am. Chem. Soc. 2013, 135, 5408-
5419; Seo, Y.J., Malyshev D.A ., Lavergne T., Ordoukhanian P., and Romesberg, F.E., J. Am.
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Chem. Soc. 2011, 133, 19878.). JlaHHbIe HE BCTpPEYAIOLINECS B MPUPOAE Mapbl OCHOBAHUH
00pa3yroTCst MEXIy HYKJICOTHIHBIMU aHAJOraMH, HECYLIMMH HE BCTPEHAIOIIHMECs B MPHUPOJE,
NPENMYIIeCTBEHHO TuIpodOoOHbIE HYKJIEMHOBBIE OCHOBaHHWs. Ilapbl OCHOBaHWH MOKa3aHBI HA
¢urype 1, mpuuemM KaxIblii HE BCTPEYAOIIMHCS B TPHUPOAE HYKJIEOTHI BKIOUYEH B
OJIMTOHYKJIEOTH/IbI B KOMIUIEMEHTAPHBIX (/71.€. TOMyCKAIUX 00pa30oBaHNe Maphl) MOJOKEHHSX,
CUUTAETCs], YTO HYKJIEMHOBBIE OCHOBAHUSI COEIMHEHBI B TIOJIOKEHUH, 0003HAYEHHOM BOJIHUCTOMN
JauHUeH, ¢ 1'-nmonokeHreM puOO3MIPHOTO WIH 2'-TIONOKEHUEM JI€30KCUPUOO3UIIBHOTO OCTATKa,
kotopbiii cam no cebe BkimoueH B PHK wmm JTHK docdharasiMu mnmu ¢opchopoTnoaTHpiMu
Ipynnamy, CBS3BIBAOLIMMHM  3'- W S'-TUAPOKCHIIBHBIE TIPYyNIbl  PUOO3MIIBHBIX WU
J€30KCUPUOO3MIIBHBIX TPYIII, COOTBETCTBEHHO, KaK 3TO NMPOUCXOAUT B CIydae C IOJHOCTBHIO
€CTeCTBEHHBIMM HYKJIEMHOBBIMH KucjoTamu. OOpa3soBaHMM Map OCHOBAaHUM, TakuM 00pa3oM,
UMeeT MECTO Kak 4acTh Ipoliecca oOpa3oBaHUsl CTPYKTYPBI, coneprKalell KOMIUIEMEHTapHbIe
CIIapeHHBbIE OCHOBAHMS, KaK 3TO XOPOLIO M3BECTHO B Clydae OOpa3oBaHMs CTPYKTYp
OJIMTOHYKJICOTUAHBIX AYIJIEKCOB. B pasnuyHbIX BapuaHTax OCYIIECTBJIEHUS HACTOSLIETO
n300peTeHns obecrneunBaeTcs He BCTpedaroleecs B mpupone HykiaenHoBoe ocHoBanue dTPT3 u
€ro BapHaHThI, JEPUBATU3UPOBAHHBIEC C TOMOLIBIO JINHKEPA, KOTOPbIE, KaK MOJIAratoT, 00pa3yroT
mapsl ¢ He BCTPEHAIOIIMMICS B NPUpPONE HyKJIeHHOBbIMU ocHOBaHusiMu dNaM, dMMO2, u
dDMO (unm mX BapuaHTaMHM, AEPUBATU3UPOBAHHBIMU C IMOMOIIBIO JIMHKEPA) aHAJOTMYHBIM

obpazom.

[00105] ABropbl HM300peTeHHs] MPONEMOHCTPUPOBANIH, YTO HE BCTPEYAIOIIUECS B TPUPOAE
nykieotunbl dTPT3 u dTPT3PA s¢dextuBno Brmowatorcss B JJHK JHK-nonmmepasamu B
nonoxenuu Hanpotus dNaM (durypa 2). Taxxke oxunaercs, uro kak dTPT, Tax u dTPT3PA (PA
= IUXJIOPaLEeTHII-3-aMUHONIPOIUH-1-1JT), a TaKke JApPYrue, AepUBATH3MPOBAHHBIC C MOMOIIBIO
muakepa Bapuantsl dTPT3 (durypa 3), Brmouas, korma R = 3-avusonponus-1-un (dTPT3%4), R
= 4-okcarenar-1,6-guua-1-un (dTPTC), umu R = renra-1,6-guun-1-un (dTPTCC)), Gymyr
cmapuBatbcss ¢ dNaM, dDMO wmmun dMMO?2 unu ux aHajoraMu, IepUBATH3UPOBAHHBIMH C
nomomnepio JinHKepa. Cxopoctu Brioderust dTPT3 u ero BapraHTOB, N€PUBATH3HPOBAHHBIX C
MOMOIIBIO JIMHKEPA, B MOJOXeHHH HampoTuB dANAM npuOnikaroTcsi K TAKOBBIM MPHUPOIHON
nmapel OCHOBaHWMH. J{OTONHUTENbHBIE HE BCTPEYAIOIIHMECS] B NPUPOAE Mapbl OCHOBAHMM, IS
KOTOPBIX OBUIM MOKa3aHbI BBICOKHE CKOpOCTH BeTpanBaHus, BkIodatoT dTPT3-dFEMO, dTPT3-

dFIMO, dTPT3-dIMO, dFTPT3-dNaM, dFTPT3-dFEMO, dFTPT3-dFIMO u dFTPT3-dIMO.

[00106] B pasnuuHBIX BapHaHTAaX OCYLIECTBJIEHHUS HACTOSIIEro H300peTeHHs naalee
00eCcIIeunBarTCsT HE BCTpE€HAOIMUECA B IMPUPOAEC HYKICOTHUAbI C aHAJIOraMu HYKJICHHOBbBIX

OCHOBaHUH, BKJIFOYas o-aHamord (Hampumep, modoit w3 ¢uryp 8, 10, 11, 15 u ero

2
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NPOM3BOIHbBIE); B-aHajoru (Hampumep, oo u3 ¢uryp 9, 12, 13, 16 u u ero npoU3BOAHBIE),
d5SICS®O, dSSICSCC, dDMOC, dDMOCC, AMMO2PC, dMMO2PCC, dTPT3, dTPT3%4, dTPT34,

dTPT3“C, dTPT3C u wux pubosumphbie Gopmbl M ux amanoru (durypa 2); B (opme

>
HYKJICO3UAOB, HyKiIeo3un-5'-tpudocdaTtoB M uX aHAIOroB (Hampumep, pudo3mn u 2'-
Ne30KCUPUOO03MIT), HYKJICOTHIOB M WX AHAJOroB (Hampumep, pudo3wit u 2'-1e30KCHpudo3u,
dochar u ¢opchoporroar), BIIOUAs HYKJICOTHIHBIE PEAreHTHI, IMOJYUYEHHbIE W3 HHUX JJIs
ucrions3oBanust B cuHTese PHK/JIHK (DMT-3amumenssie  ¢ocopamumars) u - ans
UCTIONB30BAaHUsI B (PEPMEHTATUBHOM BKJIOYEHHH B OJUTOHYKJIEOTHIbI ¢ momombio TP nm
onocpenosanHol T7 PHK-nomumepa3oli TpaHCKPUIILIMK, W BKJIIOYEHHBIE B HYKJIECHHOBBIE
kucnotsl (onuronykieorunsl), Takue kak JJHK u PHK. Coenunenus, cogepskaiiye aHajJoru He
BCTPEUAIOIINXCSl B PUPOAE HYKJIEHHOBBIX OCHOBAHMH, Takke MOTYT ObITh BKOueHbl B JJHK-
anajorn win PHK-awanoru, mampumep, PNA, LNA u apyrue nmomoOHbIe NOJMHYKIEOTHI-
AHAJIOTUYHBbIE TMOJUMepbl. [IprMepbl aHaJIOroB HYKJIEHHOBBIX OCHOBAaHHH, OOECIIEYEeHHBIX B
HACTOsIIIEM M300peTeHnH, BKIIOUaroT [8-aHanmory, Bkmovaromue (opmyinst B8a u 8b, kak
noka3aHo Ha ¢urype 12, roe xaxapiii X HE3aBHCUMO NPEACTABIsieT COOOH yIiaepoa MM a3oT;
rae Kaxaelii Ry siBisiercss HeoOsS3aTeNbHBIM U, KOT/Ia MPUCYTCTBYET, HE3aBUCHMO MPEACTABIISET
co00i BOOPOA, AJKWJI, AJKEHWJI, aJIKHHWJ, METHJI, METAHTHOJ, METAHCEJIeH, TaJloreH, LUaHO,
Q3UAHYIO TPYIIy, pPEAKLUOHHOCTIOCOOHBIN JIMHKEp, COAEPIKALIMA PEeaKIHOHHOCTIOCOOHBIH
LEHTP, TPUCTIOCOOIEHHBIH K CBSI3BIBAHHMIO C KAPTrO-peareHTOM, COAEp KAIlMM Kapro W TpyIy,
O0NafarIny0 PEaKUUOHHOW CIOCOOHOCTBIO, KOMILIEMEHTAPHOH pPEaKIMOHHOCIIOCOOHOMY
LEHTPY, WM CONPSDKEHHBbIN JUHKEp, K KOTOpPOMY IIPHCOEAMHEH Kapro, rue Kaxablid Y
HE3aBUCHUMO TPENCTaBIIsIeT COOOMU cepy, KUCIOPO, CeJIEH UM BTOPUYHBIN aMUH; e Kaxnbiii E
HE3aBUCHMO TMpPEACTaBIsieT Cco0Oi cepy, celeH WM Kucioponm, W rae R sBisercs
HeoOsI3aTeNbHBIM, U KOTAa MPUCYTCTBYET, HE3aBUCHUMO MPEACTaBIsieT COOOW BOJOPOX, AJKUII,
ANKEHWJ, aJKWUHWJ, METHJ, METAaHTHUOJ, MeETaHCeNleH, rajoreH, LHAHO, a3UIHYI TIpyMy,
PEaKLIMOHHOCTIOCOOHBIH JUHKED, collep Kaluil PEaKIIMOHHOCTIOCOOHBIH LIEHTP,
NPUCTIOCOOJIEHHBI K CBSI3BIBAHUIO C Kapro-peareHToM, COAEpIKaluM Kapro M TpyImy,
o0JafarIny0 pPEaKUHOHHOW CIOCOOHOCTBIO, KOMIUIEMEHTAPHOH pPEaKIMOHHOCIIOCOOHOMY
LIEHTPY, CONPSDKEHHBIH JIMHKEP, K KOTOpOMy mnpucoennHeH kapro. IIpumepsr [8-ananoros
Bkiro4aroT dTPT3 um ero nepuBaTH3MpOBaHHBIE C TOMOIUBIO JIMHKepa aHanoru. IIpumepsl
AHAJIOTOB HYKJICMHOBBIX OCHOBAHHH, OOECIIEYEHHBIX B HACTOSINEM H300PETEHHH, BKIIOYAOT
al4-ananory, Brrouaroure Gopmynsl alda- al4f, kak nmokasano Ha ¢urype 10, roe kaxabii X
HE3aBUCHMO TPEACTaBIsIeT COOOH aTroMm yriepona WiIHM a30Ta; rae Kaxkablii R) HezaBucmmo
npencTaBisier co0Oi  BOIOPOX, AJKHJIBHYKO TPYIIy, PEaKIMOHHOCIOCOOHBIH —JIMHKEP,

CoIep Kaliii PEeaKIIHOHHOCTIOCOOHBIN LEHTP, MPUCTIOCOONIEHHBI K CBSI3BIBAHUIO C Kapro-
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peareHToM, COIep’KalluM Kapro W TPyImy, OONAJarIIyl pPeakHOHHOW CIIOCOOHOCTHIO,
KOMITJIEMEHTapPHON PEaKMOHHOCIIOCOOHOMY LIEHTPY, MJIM COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOCAUHEH Kapro, rae Ka)I(I[beI R2 ABJISICTCA HCO6$[3&T€J'II>HI>IM ", KOrga MNpUCYTCTBYECT,
HE3aBHCHMO NPEACTaBJsIET COOOW BOAOPOA, AJKWII, AJKEHWJ, AaJKUHIJI, METWI, METaHTHOII,
METaHCEeJIeH, TaJIOTeH, [IUaHO, a3UAHYIO TPYIIY, PeaKIHOHHOCIIOCOOHBIN JIMHKEP, COMep KaLIHii
PEaKIIMOHHOCTIOCOOHBIN LEHTP, NPHUCTIOCOOJICHHBIH K CBSI3BIBAHUIO C Kapro-peareHTOM,
CoieprKalM Kapro M rpymiy, oONagaroiyo PeakHOHHONH ClTOCOOHOCTBIO, KOMIUIEMEHTapHON
PEAKLIMOHHOCTIOCOOHOMY LIEHTPY, CONPSDKEHHBIN JIMHKEP, K KOTOPOMY NPUCOEIUHEH Kapro, rue
kaxablii R sBisieTcss HeoOsi3aTenbHBIM, M KOTZA IMPUCYTCTBYET, HE3aBUCHUMO IIPEICTaBIISET
coOOl BOAOPOA, aJIKWJI, aJIKEHWJI, aJKUHWJI, METHJI, METAHTHOJ, METAHCENIeH, TajJloTeH, LIHaHo,
AQ3UIHYI0 TPYIITy, PEaKIHMOHHOCIIOCOOHBIM JIMHKEP, COAEpKAIMUN PeaKMOHHOCTIOCOOHBIH
LEHTP, MPUCTIOCOOJEHHBINH K CBSI3bIBAHHIO C KAPrO-peareHTOM, COAEp KaIllM Kapro U TPyIy,
o0NaaroIy0 PEeaKIHOHHONW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOW PeaKLHOHHOCIIOCOOHOMY
LEHTPY, CONPSIKEHHBIN JIMHKEP, K KOTOPOMY NMPHUCOEANHEH Kapro; rae Kaxablii Y He3aBUCHUMO
npeacTassier co0oii cepy, KHCIOPO/, CEIeH WM BTOPUYHBINA aMUH, TIe Kakapli E He3aBucumo
npexacrasysier coboit cepy, ceneH uau kucnopon. I[Ipumeps al4-ananoros BrmoudaroT AMMS,

dDMS, dFEMS, dBrMS, dIMS u ux nepuBaTU3UPOBAHHbBIE C TOMOIIBIO JIMHKEPA aHAJIOTH.

[00107] B pasnuuHbBIX BapHaHTaX OCYLIECTBJIEHHUS HACTOSILIEro H300peTeHHs naalee
00ecreunBalOTCsl He BCTPEYAIOIIMECS] B TMPHUPOJE Mapbl OCHOBAHMM, BKJIFOYAOLIME JIOOOU o-
aHAJIOT WJIM €ro MPOU3BOIHOE, PACKPHITOE B HACTOSILIEM H300pETeHHH, U OO0 [-aHaNor UIH
€ro MPOM3BOTHOE, PACKPHITOE B HACTOsIIEM H300pereHHH. [Ipou3BOAHBIE BKIIOYAIOT, HO HE
OrPAaHUYMBAIOTCSI UMM, 3aMEHbI aTOMOB U J00ABJIEHHsI JTMHKEPHBIX rpyri. JIMHKEpHbIE TPYIIIbI
MOTYyT OBITb TPUKPEIUIEHbl K aHAJoraM B TIPOLIECCE CHHTE3a WM TOCHEe BKIFOYEHHS
HYKJIEMHOBOTO OCHOBAHMSI B HYKJIEMHOBYIO KUCJOTY. [IpMepbl HE BCTPEYAIOIIUXCS B TPUPOIE
map OCHOBaHWH, BKIIIOUAKOT, HO He orpanmduBarorcs umu, dTPT3-dNaM, dTPT3-dFEMO,
dTPT3-dFIMO, dTPT3-dIMO, dFTPT3-dNaM, dFTPT3-dFEMO, dFTPT3-dFIMO, dFTPT3-
dIMO. He BcTpedaroiuuecsi B MPUPOE Mapbl OCHOBAHMIN BKJIOYAIOT, HO HE OMPAaHHMYMBAIOTCSI
umu, dTPT3-MMS, dTPT3-DMS, dTPT3-FEMS, dTPT3-BrMS, dTPT3-IMS, dTPT3-dDMN,
dTPT3-d4OMe, dTPT3-dIQ, dTPT3-d2MN, dTPT3-d30Me, dTPT3-dQL, dTPT3-d2Np,
dTPT3-dDM4, dTPT3-dDM, dTPT3-dBEN, dTPT3-d3FB, dTPT3-dMMI1, dTPT3-dMMOI,
dTPT3-dDM2, dTPT3-dDMS5, dTPT3-d2Py, dTPT3-d5SMPy, dTPT3-dEPy, dTPT3-d3MPy,
dTPT3-d34DMPy, dTPT3-d45DMPy, dTPT3-d4MPy, dTPT3-d35DMPy, dTPT3-dBP, dTPT3-
dBTp, dTPT3-dBF, dTPT3-dIN, dTPT3-dTp, dTPT3-dBTz, dTPT3-dMTp, dTPT3-dAM,
dTPT3-dMAN, dTPT3-dDMMAN, dTPT3-dADM, dTPT3-dMMAN, dTPT3-dTOKS588,
dTPT3-dTOK576, dTPT3-dTOKS87, dTPT3-dTOK586, dTPT3-dTOKS580, dTPT3-dPhMO,
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dTPT3-dPyMO1, dTPT3-PyMO2, dTPT3-dPMO1, dTPT3-dPMO2, dTPT3-dPMO3, dTPT3-
dFuMO1, dTPT3-dFuMO2, dTPT3-TpMOI1, dTPT3-dTpMO2, dTPT3-dFIMO, dTPT3-dIMO,
dTPT3-dMIMO, dTPT3-dMEMO, dTPT3-dFEMO, dTPT3-dPrMO, dTPT3-dMMO?2, dTPT3-
d20Me, dTPT3-dDMO, dTPT3-dTMO, dTPT3-dNMO, dTPT3-dNOPy, dTPT3-d5SFM, dTPT3-
dNAM, dTPT3-dAMO1, dTPT3-dAPy, dTPT3-dAMO2, dTPT3-dMAPy, dTPT3-dAMO3,
dTPT3-dDMAPy, dTPT3-dFDMO, dTPT3-dVMO, dTPT3-dQMO, dTPT3-dZMO, dTPT3-
dCIMO, dTPT3-dTfMO, dTPT3-CNMO, d7AI-dMMS, dM7AI-dMMS, dImPy-dMMS, dP7AI-
dMMS, dPPP-dMMS, d8Q-dMMS, dICS-dMMS, dPICS-dMMS, dMICS-dMMS, d4MICS-
dMMS, d5SMICS-dMMS, dNICS-dMMS, dONICS-dMMS, d70FP-dMMS, d70TP-dMMS,
d40TP-dMMS, dPYR-dMMS, d4MP-dMMS, d3MP-dMMS, dPPYR-dMMS, dMOP-dMMS,
d4MOP-dMMS, dSICS-dMMS, dSNICS-dMMS, dSSICS-dMMS, d4SICS-dMMS, dTPTI1-
dMMS, dTPT2-dMMS, dFPT1-dMMS, dFTPT3-dMMS, d7AI-dDMS, dM7AI-dDMS, dImPy-
dDMS, dP7AI-dDMS, dPPP-dDMS, d8Q-dDMS, dICS-dDMS, dPICS-dDMS, dMICS-dDMS,
d4MICS-dDMS, d5SMICS-dDMS, dNICS-dDMS, dONICS-dDMS, d70FP-dDMS, d70TP-
dDMS, d40TP-dDMS, dPYR-dDMS, d4MP-dDMS, d3MP-dDMS, dPPYR-dDMS, dMOP-
dDMS, d4MOP-dDMS, dSICS-dDMS, dSNICS-dDMS, dSSICS-dDMS, d4SICS-dDMS,
dTPT1-dDMS, dTPT2-dDMS, dFPT1-dDMS, dFTPT3-dDMS, d7AI-dFEMS, dM7AI-dFEMS,
dImPy-dFEMS, dP7AI-dFEMS, dPPP-dFEMS, d8Q-dFEMS, dICS-dFEMS, dPICS-dFEMS,
dMICS-dFEMS, d4MICS-dFEMS, dSMICS-dFEMS, dNICS-dFEMS, dONICS-dFEMS,
d70FP-dFEMS, d70TP-dFEMS, d40TP-dFEMS, dPYR-dFEMS, d4MP-dFEMS, d3MP-
dFEMS, dPPYR-dFEMS, dMOP-dFEMS, d4MOP-dFEMS, dSICS-dFEMS, dSNICS-dFEMS,
d5SICS-dFEMS, d4SICS-dFEMS, dTPT1-dFEMS, dTPT2-dFEMS, dFPTI1-dFEMS, dFTPT3-
dFEMS, d7AI-dBrMS, dM7AI-dBrMS, dImPy-dBrMS, dP7AI-dBrMS, dPPP-dBrMS, d8Q-
dBrMS, dICS-dBrMS, dPICS-dBrMS, dMICS-dBtMS, d4MICS-dBrMS, dSMICS-dBrMS,
dNICS-dBrMS, dONICS-dBrMS, d70FP-dBrMS, d70TP-dBrMS, d40OTP-dBrMS, dPYR-
dBrMS, d4MP-dBrMS, d3MP-dBrMS, dPPYR-dBrMS, dMOP-dBrMS, d4MOP-dBrMS,
dSICS-dBrMS, dSNICS-dBrMS, dSSICS-dBrMS, d4SICS-dBrMS, dTPT1-dBrMS, dTPT2-
dBrMS, dFPT1-dBrMS, dFTPT3-dBrMS, d7AI-dIMS, dM7AI-dIMS, dImPy-dIMS, dP7AI-
dIMS, dPPP-dIMS, d8Q-dIMS, dICS-dIMS, dPICS-dIMS, dMICS-dIMS, d4MICS-dIMS,
dSMICS-dIMS, dNICS-dIMS, dONICS-dIMS, d70FP-dIMS, d70TP-dIMS, d40TP-dIMS,
dPYR-dIMS, d4MP-dIMS, d3MP-dIMS, dPPYR-dIMS, dMOP-dIMS, d4MOP-dIMS, dSICS-
dIMS, dSNICS-dIMS, d5SICS-dIMS, d4SICS-dIMS, dTPT1-dIMS, dTPT2-dIMS, dFPT1-dIMS
u dFTPT3-dIMS; roe ogHO My ABa HE BCTPEYANOIIUXCS B IPUPOAE HYKJICHMHOBBIX OCHOBAHHUH B
HE BCTPEUAIOLIEHCs B MPUPOAE Mape OCHOBAHUN MOTYT OBITh JEPUBATH3HPOBAHBI C TTOMOIIBO

nuHkepa. IIpumepel He BCTpedarOIUMXCs B NPUPOAE Map OCHOBAaHUN JAHHOTO PAaCKPBITHUS
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JOTOJHATENIPHO BKIIIOYAIOT JIFOOYIO mapy, omucanHyro B npumepe 1. Ilpumeps! B-ananoros
BKJIFOYAIOT T€, KOTOphIe mpencrasieHsl Ha ¢urypax 9, 12, m 13. Ilpumeprr [B-ananoros
HYKJIEMHOBBIX OCHOBaHHWH BKIOYArOT (8-aHanory, Brimodaromue (opmynsl B8a m [8b, kax
nokazaHo Ha ¢urype 12, rae kaxxaplii X HE3aBUCHUMO IMPEACTABIsIET COO0M yriepon WiM asor;,
rae Kaxablil Ry sBisiercss HeoOs3aTebHBIM U, KOTZIa PUCYTCTBYET, HE3ABUCHMO IPENCTABIISET
coOol BOAOPOA, aJKWJI, aJIKEHW, aJKUHWJI, METHJI, METAHTHOJ, METAHCENIeH, TajJloreH, LIUaHO,
AQ3UAHYI0 TPYIIY, PEAKLUUOHHOCTIOCOOHBIN JIMHKEp, COAEpPIKALIMH PeaKIHOHHOCIOCOOHBIH
LIEHTP, TPUCTIOCOOJIEHHBIH K CBSI3BIBAHHMIO C KAPrO-peareHToM, COAEP KAIlMM Kapro W TpyIiy,
o0NafarIny0 peakLUOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH PpPEeakIMOHHOCIIOCOOHOMY
LEHTPY, WM CONPSDKEHHBIN JIMHKEP, K KOTOpPOMY IIPHCOEAMHEH Kapro, riae Kaxabli Y
HE3aBUCHUMO TPEICTaBsieT COOOM cepy, KUCIOPO, CeJIeH WM BTOPUYHBIN aMUH; rae Kaxabiil E
HE3aBHUCUMO IIpeACTaBIsieT co0oil cepy, ceneH wuioM Kuciopon, u ruae R sBisgercs
HeoOsi3aTeNbHbIM, U KOTAAa MPUCYTCTBYET, HE3aBUCHUMO MPEACTaBJIsieT COOOW BOAOPO, AJKHII,
QIKEHUJI, QJIKWHUJ, METHUJ, METAHTHOJI, METAHCEJEH, TajloreH, LHUaHO, a3UIHYK TpYyIILy,
PEaKIMOHHOCTIOCOOHBII JIMHKeED, COZlep KA PEaKIIOHHOCTIOCOOHBII LIEHTD,
NPUCIIOCOOIEHHBIT K CBS3BIBAHUIO C Kapro-peareHTOM, COAEpKaIlUM Kapro W TpyIy,
o0NafaroIyt0 PEeaKIUOHHONH CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOW PeaKLMOHHOCIIOCOOHOMY
LIEHTPY, CONpPSDKEHHBIH JIMHKEp, K KOTOpPOMYy IpucoenuHeH kapro. Ilpumepsl [B-aHaymoros
BkirouaroT dTPT3, dSSICS, dFTPT3 u ux npow3BOIHbIE WM aHAJIOTU. [IpUMephl 0-aHAJIOrOB
BKJIFOYAIOT T€, KOTOpble mpencraBieHbl Ha ¢(urypax 8, 10, u 11. Ilpumepsl ca-aHaioros
BKJIFOUAIOT ol4-anajory, Brmovaromue popmyisl alda- al4f, kak nmokasano Ha ¢urype 10, roe
Kaxapli X HE3aBHCUMO TIPEACTaBIsIeT COOOM aToM yriiepoia WM a30Ta, rae Kakablii Ri
HE3aBUCHMO TMPEACTaBIsieT COOOH BONOPON, ANKHJIBHYK TPYIINY, PeaKIHOHHOCTIOCOOHBIN
JIMHKEpP, COAEP KALIUi pPEeaKLMOHHOCIIOCOOHBIN IEHTP, MPUCTIOCOOJIEHHBIH K CBS3BIBAHHIO C
Kapro-peareHToM, COAEpPIKAIMUM Kapro U rpymiy, oONafarouy0 peakHOHHOW CIOCOOHOCTBIO,
KOMITJIEMEHTAPHOH PEaKIMOHHOCIIOCOOHOMY LIEHTPY, HJIU COTPSDKEHHBIA JIMHKEP, K KOTOPOMY
NPUCOCOMHEH Kapro;, rae Kaxablii Ry sBisiercsi HeoOs3aTeNbHBIM M, KOTAA MPHCYTCTBYET,
HE3aBHUCHMO TPEACTaBJsIET COOOW BOAOPOA, AJKWII, AJKEHWN, AJKUHIJI, METWI, METaHTHUOII,
METaHCEeJIeH, TaJIoreH, [HaHO, a3UAHYIO TPYIINY, PEAKLIHOHHOCIIOCOOHBIN JIMHKEP, COAep KA
PEAKLIMOHHOCTIOCOOHBIN IIEHTP, NPUCIIOCOOJCHHBI K CBSI3BIBAHHIO C Kapro-peareHToM,
Colep KalM Kapro M rpymiy, 00NagaroIy0 PeakIHOHHON CITOCOOHOCTBIO, KOMIUIEMEHTAPHON
PEAKLIMOHHOCTIOCOOHOMY LIEHTPY, CONPSDKEHHBIN JIMHKEP, K KOTOPOMY NMPUCOENUHEH Kapro, rue
KaXapli R sBrsieTcss HeoOs3aTenbHBIM, M KOTAA NPHCYTCTBYET, HE3ABUCHMO IPENCTABIISET
coOO BOAOPOA, aNKWJI, aJIKEHW, aJKUHWJI, METHJI, METAHTHOJ, METAHCENIeH, TaJloTeH, LIMaHO,

AQ3UIHYI0 TPYIITy, PEAKIHOHHOCIIOCOOHBIM JIMHKEP, COAEpKAIMUN PEeaKIIMOHHOCTIOCOOHBIM
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LEHTP, MPUCTIOCOOJIEHHBINA K CBSI3BIBAHHIO C KAPTrO-PEareéHTOM, COIEpP KAIlM Kapro W TPYIITY,
o0NafarIny0 PEeakKUUOHHOW CIIOCOOHOCTBIO, KOMIUIEMEHTAPHOH pPEaKIMOHHOCIIOCOOHOMY
LEHTPY, CONMPSIKEHHBIN JIMHKEP, K KOTOPOMY MPUCOEIUHEH Kapro; rae KaKAblii Y HE3aBUCHUMO
npeacTaBsier coOOH cepy, KUCIOPO, CeJIeH WIH BTOPUYHBIN aMUH, Iie KaXablii E He3aBUCHMO
npeAcTaBisieT co0oil cepy, ceneH wiam kuciopon. Ilpumeps! o-aHanoros Bkio4YaroT dMMS,
dDMS, dBrMS, dIMS, dFEMS, dNAM, dMMO2, dDMO, dEMO, dFEMO u ux npon3BOaHbIE
WM aHaJoru. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHUS Mapa OCHOBAHUM, HE BCTPEYAIOINASICS B
NpUpPOAE, COACPKUT (-aHAJOT MW TMPUPONHOE OCHOBaHME. B  HEKOTOpPBIX BapHUaHTax
OCYIIECTBJICHHS] Tlapa OCHOBAHW, HE BCTPEYAIOINASCS B NPUPOJE, BKIOYAET [-aHAlIOr H
NPUPOJHOE OCHOBaHHME. B  HEKOTOPBIX  acCMeKTax HACTOSALIEro U300peTeHws: jalee
00ecreunBarOTCsl HE BCTPEYANOIIMECS B TMPUPOAE Mapbl OCHOBAHHM, BKJIIOYAKOINNE JBA

OAWHAKOBBIX aHAJIOra HE BCTPECHAONXCA B IPUPOAC HYKJICO3UAOB NJIU UX MMPOU3BOAHBIC.

[00108] He BcTpewaromiasicst B MpUpOJE Mapa OCHOBAHWM, B PA3JIMYHBIX ACMEKTaX, COMEPKUT
OIHO HE€ BCTpEYaIoluecss B MPUPOJE HYKIEMHOBOE OCHOBAHHE, PACKPBITOE B HACTOSLLEM
u300peTeHny (Hanmpumep, 0-aHaJor MM ero MPOM3BOIHOE, -aHAJOT MU €ro MPOU3BOJHOE), U
Ipyroe He BCTpeJarolleecss B TMPUPOJAE HYKJIEMHOBOE OCHOBAaHME, BKJIOYAs, HO HE
OrpaHUYMBAsACh UMHU, 2-aMUHOAE€HUH-9-1J1, 2-aMUHOAJEHUH, 2-F-aaeHuH, 2-tuoypauui, 2-Tuo-
TUMUH, 2-TI/IOLII/ITOSI/IH, 2-HpOHI/IJI N AJKWJIbHBIC MPOU3BOAHBIC aJCHHMHA W I'YaHUHA, 2-aMHUHO-
aJIeHUH, 2-aMUHO-TIPONUI-ai€HUH, 2-aMUHOTTUPUANH, 2-TTUPHUIOH, 2'-1e30KCUYyPUIUH, 2-aMHHO-
2'-ne30KCUafeHO3MH 3-Nea3aryaHuH, 3-Aea3aaqeHuH, 4-THO-ypauui, 4-THO-TUMHH, ypaLui-S-

wi, runokcaHTuH-9-un  (I), S-MeTWJI-UMTO3WH, S-THAPOKCHUMETHJI-LIMTO3UH, KCAHTHH,

)
TUMIOKCAHTUH, 5-OpoM- ©  S-TpudTopMeTwinypauwibl W [UTO3UHBI, S-rajoypari, —S-
TJIOUUTO3UH, S-MPONUHWI-yPAUWJ, S-MPONUHUI-LUUTO3UH, S-ypauui, S-3aMeleHHbIH, 5-
rajioreH, S5-3aMelleHHble MUPUMUANHBI, S-TUAPOKCULIUTO3MH, S-OpOMUMTO3UH, S-Opomypanui,
5-XJIOpUMTO3WH, XJOPUPOBAHHBIM LUTO3WH, LUKIOIWTO3UH, MUTO3MHApAOWHO3UO, 5-
¢Topumrosun, QropnupumuanH, GTOPypauMT,  S,0-AMTHAPOLUTO3WH,  S-HOJOLUTO3HH,
THIPOKCUMOYEBUHY, HOAOYpPAllWI, S-HUTPOLMTO3WH, S-Opomypauwi, S-xjopypam, —S-
dTopypauma U S-uomoypammi, O-aJKWIbHbIE TPOM3BOIHBIE aJe€HWHA W TyaHWHa, O-
a3anmupUMHUINHBI, 0-a30-ypauui, 0-a30-LMTO3UH, a3allUTO3UH, 0-a30-TUMUH, O6-THO-TYaHUH, 7-
METWJITYaHUH, 7-METUJIAIeHUH, 7-Aea3aryaHuH, 7-1ea3aryaHo3uH, 7-1eas3a-aJieHuH, 7-aeasza-8-
azaryaHuH, 8-azaryaHuH, 8-a3aajJeHuH, 3-rajoreH, 8-amMuHO, 8-THOJ, 8-THOAJKUI U 8-
TUAPOKCUJI-3aMELICHHbIE aICHUHBI U TYaHUHbI, N4-3TUIUUTO31H, N-2 3aMelleHHble ypUuHbL, N-
6 3amMenieHHble MypuHbl, O-6 3aMelleHHbIE MyPHUHBI, T€, KOTOPbIE MOBBIMAT CTA0HIBHOCTH

00pa3zoBaHMs IYIUIEKCA, YHUBEPCAIbHbIE HYKJICUHOBBIE KUCIOTHI, THAPO(OOHBIE HYKICHHOBBIE

KHCJIOTBI, CMCILIAHHBIC HYKJICUHOBBIC KHCJIOTBI, HYKICUHOBBIC KHUCJIOThI C YBCIUYCHHBIM
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pasmepom (size-expanded), ¢TOpuUpOBaHHBIE HYKJIEHMHOBbIE KHCJIOTBI, TPHULIHKIMYECKUE
nupuMuanHel, perokcasuHmTuanH ([5,4-b][1,4]6en30kcasun-2(3H)-0H), PpeHoTHASHHUIUTHANH
(1H-mmupumunol[ 5,4-b][1,4]6en30Tnazun-2(3H)-on), "G-3aKUMBI" (G-clamps),
(eHOKCa3NHIUTHINH (9-(2-amunO3TOKCH)-H-mpummio| 5,4-b][1,4]6en30kcazun-2(3H)-on),
kapOazonuurnaud  (ZH-mupumnno[4,5-bluanon-2-on), mupunonHgonmmtuane (H-nupuno
[3',2":4,5 Jnuppono|2,3-d jnupumuaun-2-oH), S-propypaumi, S-Opomypamu, S-xjaopypamwi, S-
HOAOYpAaLJI, THIIOKCAHTHH, KCAHTHUH, 4-alleTUILUTO3MH, S- (KapOOKCUTHAPOKCUMETHI)yPALIHI,
5-kapOOKCHUMETHIIAMIHOMETUII-2-THOY PULVH, 5-kapOOKCHUMETHIIAMUHOMETHITY PALTHJL,
ouruapoypaii, 6era-D-ragakTo3MIKBEO3UH, WHO3UH, NO-M30MEHTWIAAeHIH, |-MeTHUITyaHuH,

1-MeTUNMHO3MH, 2,2-TUMETUITYaHUH, 2-METWIAJEeHUH, 2-METWITYaHUH, 3-METWILUTO3UH, S-

METHJILIUTO3HH, No6-anenun, 7-MEeTUJITYy aHUH, 5-MeTWJIaMUHOMETUITY PaLUJIL, 5-
METOKCUaMUHOMETUII-2-THOYPaLIUIL, Oera-D-MaHHO3MIIKBEO3HH, 5'-
METOKCHKapOOKCHMETHITY paLiI, 5-MeToKCHypaLu, 2-MeTunTHO-NO-N30NEeHTUIIAACHUH,

ypauui-S-oKCUYKCYCHYIO KHCJIOTY, wybutoxosine, NCeBIOypaLui, KBEO3UH, 2-THOLUTO3UH, 5-
METHWJI-2-THOYPALMJI, 2-THOYPALI, 4-THOYPaLMII, S-METHIYPaLl, YPaLHI-5-MeTUIIOBBIN 3pup
OKCHUYKCYCHOH KHCJIOTBI, YpalMI-5-OKCHUYKCYCHYIO KHCIOTY, S-MeTwi-2-tuoypaumi, 3-(3-
amMnHO-3-N-2-kapOokcunpomnun)ypaumi, (acp3)w u 2,6-THaMUHONYPUH M T€ COEIUHEHUs, B
KOTOPBIX IyPUHOBOE WUJIM MUPUMHJIMHOBOE OCHOBAHME 3aMEHEHO I'eTE€POLMKIIOM. 0-AHAJIOTU He
BCTPEUAIOLIENCs B MPHUPOJE Mapbl OCHOBaHWH BKJIIOYAKOT, Oe3 orpanudeHus, dMMS, dDMS,
dBrMS, dIMS, dFEMS, dNAM, dMMO2, dDMO, dEMO, dFEMO u ux NnpOu3BOJIHBIE WJIH
aHayord. P-AHajorm He BCTPEYAKOLIEHCs B TNPUPOAE Mapbl OCHOBAHUN BKIOYAKOT, 0Oe€3

orpannuenusi, dTPT3, d5SICS u dFTPT3.

[00109] B HeKOTOpBIX BapUaHTaX OCYIIECTBIICHUS HE BCTPEHAIOIIUECS B IPUPOIE HYKJIECHHOBBIE
OCHOBAaHUSI M HE BCTPEUAIOIIMECS B TMPHUPONE Mapbl OCHOBAHWUMN, PACKPBITBIE B HACTOSILIEM
u300pereHny, 3(p(PEKTUBHO BKIIOYAIOTCS M YIIHHSIOTCS C MMOMOIIBIO MPUPOIHBIX HoJInMepas. B
HEKOTOPBIX BApUAHTAX OCYLIECTBICHHUS HE BCTPEYAIOLINECS B MPHPONE HYKICHHOBBIE
OCHOBAaHHUSI M HE BCTPEUAIOIIMECS B TMPHUPONE Mapbl OCHOBAHWUMN, PACKPBITBIE B HACTOSILIEM
u3obpereHny, 3PQPEKTUBHO BKIIOYAOTCS U YIUJIHHSIOTCS C TIOMOIIBIO MOAM(DHUIIMPOBAHHBIX
nojuMepas. BosneiicTBue He BCTpEYANOLIErocsi B MPHUPONE HYKJIEHMHOBOIO OCHOBAHUS WIIH
NPOHM3BOJHOIO HE BCTPEYANOIIETOCACS B MPUPOZIE HYKIEMHOBOTO OCHOBAHMS HAa PACIIO3HABAHHE
NOJMMEPa3ol  OLEHMBAETCS, B CIYKAIIUX [PUMEPAMHU BapHAHTaX OCYIIECTBJICHUS,
OTpeNeNIeHueM CTalMOHAPHOH 3(¢eKTUBHOCTH (HANpUMep, KOHCTAHTBI CKOPOCTH BTOPOTO
nopsinka kca/Km), € KOTOPOH MmojmMepa3a CUHTE3UPYET He BCTPEHAIOIIYIOCS B MPUPOIE TMapy
OCHOBAHHUH, BBOZAS HE BCTPEUAIOIIMICS B NMPHUPONAE HYKIEOTHI B IOJIOKEHHE HANPOTHB €ro

KOMIUIEMCHTAPHOI0 OCHOBAHUA B MATpUUEC, U YAJIUHACT C KOHIA HOHy"IPIBLHPIfICSI HE
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BCTPEYAIOIIUICS B MPUPOJE MpaliMep MyTeM BCTABKU CJIEAYIOLIErO MPaBUJIBHOIO MPUPOJHOIO
HYKJICOTHUA. Tax:xe MOT'yT OBITD HU3MEPEHDBI COOTBETCTBYHOIIUE CKOPOCTHU CUHTE3a U YIJIUHCHUSA
JJIA OIITMOOYHBIX nap ¢ MOpUPOAHBIMU HYKJICOTHUIAMU, 4TOOBI OnpeaAcINTb TOYHOCTb
BOCIIPOM3BEACHNUS. B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUs He Tpedyercss Moaudukanum
nojimmepas, YTOOBI YIAy4ulinuThb CKOpOCTH BKIIFOYUCHUA 501051 YAJIIUHECHUA. BapI/IaHTbI
OCYHIECTBJICHUA U IPUMEPDI, OITMCAHHBIE B HACTOSAIIEM 1/1306pereH1/H/1, MOT'yT OBITH BBITIOJHEHBI C
mo0oi u3BeCTHOM mnonuMepasoil. Ilonmumepasbl BKIIOYAIOT BCTPEYAOLIMECS B IMPUPOIE
NnojinuMeEpasbl u JIFO0BIE MOI[I/I(I)I/II_II/IpOBaHHbIe X BAapHUAHTBI, BKJIFOYasi, HO HE OrpaHUYUBasiChb

nMn MYTAaHTBI, peKOM6I/IHaHTbI, CJIMTBIC MO}_'[I/I(l)I/IKaL[I/II/I, IFCHECTHYCCKHEC MOI[I/I(bI/IKaLII/II/I,

)
XUMHUYECKHe MOAU(DUKAIMY, CHHTETHYECKHE IMOJIMMepa3bl U aHAJIOrH. Bcrpeuaromuecs B
NpUpoae TMOJUMEpa3bl M MOAU(PUIMPOBAHHBIE WX BapHalld HE OrPAHUYUBAIOTCS
MOJIUMEPA3aMH, KOTOPbIE COXPAHSIOT CIIOCOOHOCTh KAaTATM3UPOBATh PEAKLIUIO MMOJTHMMEPHU3aLUH.
B HEKOTOpBIX Cly4asix BCTPEUArOIIMecss B MPHUPOAE W/UIM MOAU(PHUIMPOBAHHBIE UX BAPHAHTBI
COXPAHSIOT COCOOHOCTh KAaTATM3UPOBATh PEAKLIMIO MOJIUMEPU3auU. MyTaHTHbIE TIOJTMMEPa3bl
BKJIFOYAIOT TOJIMMEPA3bl, B KOTOPbIX OAHA WM OOJiee aMHHOKHCIIOT 3aMEHEHBbI IPYyTUMHU
AMHHOKHUCJIOTaMH (MPUPOAHBIMH WJIM HE BCTPEYAIOIIUMHCS B MNPUPOAE), U TMOJHMEPA3bl,
UMEIOLIHE OAHY WU OoJiee aMUHOKHCIIOTHBIE BCTABKU WJIM JIeNELMH. B HEKOTOPBIX BapUaHTAax
OCYLIECTBJICHHSI TOJIUMEPa3a OTHOCUTCS K CIIUTBIM OelTkaM, COep KaIlllM MO MEHbINIEH Mepe ABa
y4acTKa, CBSI3aHHbIE IPYr C JPYroM, HampuMmep, KOraa OJMH Yy4YaCTOK COAEPKUT MEeNTHUf,
KOTOPBbI MOXKET KaTaJu3upoBaTh TMOJMMEPHU3ALMI0 HYKJIEOTHUJIOB B LEMb HYKJICHHOBOM
KHUCJIOTBI, CBSI3aH C APYTUM y4aCTKOM, KOTOPBIM COIEPKUT BTOPYIO YacCTh, TAKYHO Kak (pepmMeHT-
pernopTep WM MPOLECCUBHOCTb-MOnupuuupyomuii goMeH. OIHUM TpPUMEPOM BapHUaHTa
OCYLUECTBJIEHUs] Takoil mnojumepasbl ciayxut T7 JIHK-nonumepasa, koTtopasi COIEPIKUT
MOJIMMEPU3UPYIOIINN HYKJIEUMHOBYIO KHUCJIOTY JOMEH U TUOPEAOKCHH-CBS3BIBAIOLINN JOMEH, B
KOTOPOM  CBSI3bIBAHUE THOPENOKCHHA YCHJIMBAET IPOLECCUBHOCTh mnojumepasbl. llpu
OTCYTCTBHH CBsI3bIBaHMs THOpenokcuHa, 17 JIHK-nmonmmmepasa siBisiercss AUCTPUOYTHBHOHN
MOJIUMEPA30i C MPOLECCUBHOCTBIO, COCTABISIOIIEH TOJBKO OT OJHOIO 1O HECKOJIbKUX
ocHoBanuii. JIHK-nommepasbl BKIIIOYAIOT, HO HE OTPaHUYUBAIOTCS UMM, Oaktepuanbubie JJHK-
nonumMepasel, sykapuorndeckne JIHK-nmonmumepassl, apxeiinblie JIHK-nonumepasbl, BUpyCHBbIE
JHK-nonumepasst u  daroseie JIHK-nomumepaser.  baktepuanbasie  JIHK-nomumepassi
BriouaroT JIHK-mommmepaser I, 1T u III, IV u V u3 E.coli, ¢pparment Knenora u3 JIHK-
nojiumepassl E.coli, [IHK-monmumepasy uz Clostpunmum stercorarium (Cst), JITHK-monumepasy
u3 Clostpunnmum thermocellum (Cth) m JIHK-nomumepasy u3 Sulfolobus solfataricus (Sso).
Oyxkapuorudeckue JIHK-nonmumepassr BrmrovaroT JJHK-omumepasst o, B, v, 6, €, M, , 6, A, 1, 1

U K, a Takke Revl-momumepasy (TepMHHAIBHYI [e30KCHIMTUAMI-TpaHchepasy) u

2
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TepMUHABHYIO  ae3okcunykieotunrpancdepasy (TdT). Bupycabie JIHK-nomumepass
BrirovaroT 14 JIHK-nommmepasy, phi-29 JIHK-nmommmepass;, GA-1, phi-29-nonobnyro JIHK-
noimnmepasy, PZA JIHK-nommmepasy, phi-15 JTHK-nomumepasy, Cpl JHK-nonumepasy, CP7
JHK-nonumepaszy, T7 JHK-nonumepasy u T4 nonumepasy. Apxeiinbie JIHK-nonumepassl
BKJIFOYAIOT TepMocTabmibHble W/ Ttepmopunbable JIHK-mommmepassl, takme kax JIHK-
nojiumMepassbl, BoiieneHHbie w3 Thermus aquaticus (Tag) JAHK-nmomumepaser, JTHK-nmonumepasa
Thermus filiformis (Tfi), JAHK-nmomumepasza Thermococcus zilligi (Tzi), JHK-nmonumepasa
Thermus thermophilus (Tth), JAHK-nomumepaza Thermus flavusu (Tfl), JHK-nomumepasa
Pyrococcus woesei (Pwo), JHK-nomumepasa Pyrococcus furiosus (Pfu) u JIHK-momumepasa
Turbo Pfu, IHK-nonumepasza Thermococcus litoralis (Tli), GB-D-nonumepasa Pyrococcus sp.,
JHK-nonumepasa Thermotoga maritima (Tma), JITHK-nonumepasa Bacillus stearothermophilus
(Bst), JHK-momumepasa Pyrococcus Kodakaraensis (KOD), JHK-monmmepasa PfX,
Thermococcus sp. JDF-3 (JDF-3) JHK-nmonumepasza, JHK-nommmepasa Thermococcus
gorgonarius  ((Tgo), AHK-nommmepasa Thermococcus acidophilium; JHK-monumepasa
Sulfolobus acidocaldarius; Thermococcus sp. 9° N-7 JIHK-nmonumepasa; JHK-nonumepasa
Pyrodictium  occultum; JIHK-nomummepasa Methanococcus voltae; JIHK-monumepasa
Methanococcus thermoautotrophicum; JIHK-momumepasa Methanococcus jannaschii; mramm
Desulfurococcus TOK JIHK-nomumepasa (D. Tok Pol); JJHK-nomumepasza Pyrococcus abyssi;
JHK-nionumepasa Pyrococcus horikoshii; JITHK-monumepasa Pyrococcus islandicum; JIHK-
nojgumepasa  Thermococcus  fumicolans, JIHK-nonmmepasa  Aeropyrum — pernix; u
rereponumMepHas JIHK-monmumepaza DP1/DP2. PHK-nonmmepasbl BKJIIOYArOT, HO HE
orpannumnBarorcsi umu, BupycHole PHK-nomumepaser, takue kxak 17 PHK-nomumepasa, T3-
nojumepasa, SP6 nonumepasza u K11-nonumepasa; sykapuoruueckue PHK-nonumepasel, Takue
kak PHK-nmomumepasa I, PHK-nonumepasa 1I, PHK-nonumepasa III, PHK-nonumepasa IV u

PHK-nonumepasa V; u apxeiinas PHK-nonumepasa.

[00110] B HEeKOTOpBIX BapuUaHTAX OCYLIECTBJICHUs MOJMMepa3a UMEET Creu(UIHOCTD Ui He
BCTPEYAIOIIETOCS] B MPHUPOAE HYKIEOTHIA, COIEPIKAIIero O- WK [-aHajor HYKJIEUHOBOTO
OCHOBaHMsI, KOTOpasi COCTABJISIET MO MeHbIne mepe okosio 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 97%, 98%, 99%, 99,5%, 99,99% crnermudpuIHOCTH MOJUMEPA3Bl K
MPUPOAHOMY HYKJIEOTHAY. B HEKOTOpPBIX BapHaHTax OCYIIECTBIECHHUS TOJMMEpPa3a HMEET
CHeU(pUIHOCTD IJIsi HE BCTPEUAIOLIErocsl B MPHUPOAE HYKJICOTHIA, COAEpKAIero o- wiu [-
aHaJIOr HYKJIEMHOBOTO OCHOBaHHS M MOAU(HUIMPOBAHHBIA caxap, KOTOpash COCTaBIISIET IO
MeHbluen mepe okono 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 97%, 98%,
99%, 99,5%, 99,99% cnenupUUHOCTH TOJUMEpPa3bl K MPUPOAHOMY HYKICOTHIY W/WIH He

BCTpPEUAIOLIEMYCsl B TMPUPOAE HYKJIeOoTHAYy Oe3 MoamduuupoBaHHOrO caxapa. B HEKOTOpbIX
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BapHaHTax OCYLECTBJICHUSA INOJUMEpa3a UMECT CHeL[I/I(I)I/ILIHOCTb AJI1 HE BCTPEHANOLICTOCA B
NPUPOAE HYKJIEOTHIA, COAEPIKALIETO AEPUBATU3MPOBAHHBIA C IOMOIIBIO JIMHKEpa O- WIH 3-
aHaJIOI HYKJIEMHOBOTO OCHOBaHMUs, KOTOpasl COCTaBJsieT MO MeHbluell mepe okono 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 97%, 98%, 99%, 99,5%, 99,99% cneruduanoctu
NOJIMMEPAa3bl K NMPUPOAHOMY HYKJIICOTHUAY /1IN He BCTPCHAOIIEMYCA B NMPUPOAEC HYKIICOTUAY
0e3 nuHKepa. B HEKOTOPBIX BapuHaHTax OCYLIECTBICHHUsS HE BCTpEYAroIleecs B MPHPOIE
HYKJIEMHOBOE€ OCHOBaHHe mnpexacrtaBisier coboii dTPT3. B  HekoTophIx  BapuaHTax
OCYIIECTBIIEHHS] HE BCTPEYANoINeecs: B MPUPOAE HYKJIEMHOBOE OCHOBAHME IPENCTABISET COOOMH
dMMS. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHUs HE BCTPEYAIOLIEECs B MPUPONE HYKIEHHOBOE
ocHOBaHUE mnpeacTaBisier coboii dDMS. B HekoTOpbIX BapuaHTax OCYILIECTBICHUS HE
BCTpEUarolleecss B MPHUPOAE HYKJIEMHOBOE OCHOBaHME TmpencraBisier codoit dBrMS. B
HEKOTOPBIX BAPMAHTAaX OCYILIECTBJICHHs HE BCTpEYaroLleecs B IPUPOe HYKIEMHOBOE OCHOBaHUE
npexacrasysier coboii IMS. B HEKOTOpbIX BapuaHTaX OCYIIECTBJICHUS HE BCTPEYaroIeecs: B
NpUPOJEe HYKJIEMHOBOE OCHOBaHWe mpencrasisier coboit dFEMS. B HekoTopbIX BapHaHTax
OCYILIECTBJICHHS HE BCTPEYAIOLIeecss B NPUPOJE HYKIEHHOBOE OCHOBAHHE IPEACTaBIsET COOOM
MMSPC© B HeKkOTOPbIX BapUaHTaX OCYIIECTBIEHHS He BCTPEYAIONIeecs B TMPUPONIE
HYKJIEMHOBOE OCHOBaHME TpencTasisier coboii dMMSPA B HekoTOpbX BapuaHTax
OCYLIECTBJICHHS] HE BCTPEYaroIneecsi B MPUPOAEe HYKJICHMHOBOE OCHOBAHHE IMPENCTABISIET COOOH
dFTPT3. B HEKOTOPBIX BapUaHTaX OCYLIECTBJICHUS HE BCTPEUAIOIIEECS B IPUPOIE HYKIEMHOBOE
ocHoBaHHWe mpencTapisier coboit dTPTPA. B HeKOTOpHIX BAPHAHTAX OCYIIECTBICHHS He
BCTpEUalolleecs B NPUPOAE HYKJIEHHOBOE OCHOBaHME mpencTtasiser coboir dTPT3C. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHs HE BCTpeYarolleecs B IPUPOJe HYKIEMHOBOE OCHOBAaHUE
copepkut (opmyny al4a wim ero NMPOM3BOJHOTO MJIM aHajora. B HEKOTOpBIX BapHaHTax
OCYLIECTBJIEHHs] HE BCTPEYAOLIeeCs B MPUPONIE HYKICHHOBOE OCHOBAHHE COAEPIKUT (popmyiry
al4b uam ero NMPOM3BOAHOrO WMJIHM aHAJIOra. B HEKOTOPBIX BapHAHTaX OCYINECTBJIEHHUS HE
BCTpEUarolieecss B MPUPONE HYKJIEHHOBOE OCHOBaHHE comepkur ¢opmyny old4c wimm ero
MPOU3BOJHOIO MM aHajora. B HEKOTOPBIX BapuaHTaxX OCYLIECTBIIEHHsI HE BCTpeYarolleecs B
NPUPOE HYKJIEHMHOBOE OCHOBaHHE conepXuT ¢opmyny al4d uam ero mpou3BOIHOTO WU
a”asora. B HEKOTOpBIX BapuaHTax OCYIIECTBJEHUsS HE BCTpEUarolieecsl B IPUPO/e HYKJIEHHOBOE
OCHOBaHUE conepkuT (opmyny alde uam ero MpPOM3BOAHOIO WM aHaora. B HEKOTOPBIX
BapHaHTaX OCYILIECTBJIEHUs HE BCTpevarolleecs: B NPUPOAE HYKJIEHHOBOE OCHOBAHUE COAEPKUT
dbopmyny al4f wim ero MpoU3BOIHOTO WUITM aHAJora. B HEKOTOPBIX BapHAHTAX OCYINECTBIICHHS
HE BCTpevarolleecss B MPUPOAE HYKIEHHOBOE OCHOBaHHE conmepkur (opmyny 8a mmm ero

MPOU3BOAHOIO WJIM aHAJIOTa. B HEKOTOPBIX BapHUaHTAX OCYLICCTBIICHHS HE BCTPCUAKOIICCCS B
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NPUPOZIE HYKJIEHMHOBOE OCHOBaHWE conmepkut (opmyny [(8b wim ero mpoW3BOAHOIO HIH

aHaJiora.

[00111] ITonrmepas3el MOTYT OBITH OXapaKTEPU30BaHBI MO UX TOYHOCTH BOCIIPOU3BEICHUS IPU
UCIIOJNIB30BAHUM € KOHKPETHBIM TPHPOJHBIM H/MJIM HE BCTPEHAIOIIMMCS B MPUPOIE
HYKJICOTHIOM WJIM KOJUICKIMSIMA TPHPOAHBIX W/WIM HE BCTPEYAOINUXCS B IMPUPOIE
HYKJICOTH/IOB, TIPUYEM HE BCTPEYAIOIIUICS B MPHUPOIE HYKJIEOTH COAEPIKUT O~ W [-aHaJor
HYKJIEHHOBOTO OCHOBAHHSI, PACKPBITOTO B HACTOSINEM HM300peTeHnu. B pa3nuuHbIX BapuaHTax
OCYILECTBJIEHHUS] TOUHOCTb BOCIIPOU3BENEHHUS B LIEJIOM OTHOCUTCS K TOMY, HACKOJIBKO aKKypaTHO
NoJuMepas3a BKJIIOYAeT NPAaBUJIbHBIE HYKJIEOTHIbl B PACTYIIMH OJIMIOHYKJIEOTHA IpH
U3TOTOBJIEHUH KONHUH OJIMTOHYKJIEOTUAHON MaTpuubl. TOYHOCTH pabOThl MOMUMEPa3bl MOXKET
ObITb M3MepeHa KaK OTHOIIEHHE YUCIA MPABHJIbHBIX BKIIOYEHUH HYKJIEOTHAOB K OLIMOOYHBIM
BKJIFOUEHUSIM B Clly4ae MNPUPOAHBIX M HE BCTPEUANOLIUXCS B NPUPOAE HYKJIEOTUIOB, KOTAa
NPUPOJHBIE U HE BCTPEYAIOIINECS B IPUPOJE HYKJICOTU bl IPUCYTCTBYIOT, HAIPUMED, B PABHBIX
KOHLIEHTPALIUSX, YTOObI KOHKYPUpPOBATh 3a CHHTE3 LN B TOM )K€ CAMOM MECTE€ B JBOIHOM
KOMIUIEKCE MOJuMepa3a-Lenb-MaTpu4yHasi HykJenHoBas kuciaora. Tounocts JIHK-nonumepasbl
MOKeT ObITh paccuuTaHa kak oTHommeHHe (Kea/Km) IS mpUPOAHOro M He BCTPEYAKOLIErocsi B
npupone HykiaeoTHna K (kea/Km) miast ommOOYHOrO mpUPOAHOTO U HE BCTPEYAIOLIETOCS B
npupone Hykjeotuaa, rme ke u Kwm siBistores mapamerpamu  Muxasnuca-MeHTEH B
CTaLIMOHAPHON KMHETHKe ()ePMEHTATUBHBIX peaKLUi. B HEKOTOPBIX BapHaHTAX OCYINECTBIICHHS
3HauY€HHE TOYHOCTHU BOCIIPOU3BEACHUS AJISI MOJIMMEPas3bl COCTABIISIET MO MEHbIIEH Mepe OKOJIO
100, 1000 u 10000, 100000 umu 1x10° ¢ koppekTupyroLieli aKTUBHOCTbIO MM Oe3 Hee. B
HEKOTOPBIX BapUaHTaX OCYIIECTBJIEHHs 3HaUeHHe TOYHOCTH BOCIIPOU3BEEHUS AJIsl MTOJIMMEpasbl
COCTaBJIsIET MO MeHbIel Mepe okono 100, 1000 u 10000, 100000 unu 1x10° ans BxmoUeHNs He
BCTPEYAIOIIEerocsi B MpPUPOAE HyKJeoTuaa. B HEKOTOpBIX BapHaHTaX OCYILECTBIEHHUS He
BCTpEUAKOIINICS B mpupoae Hykyieotun npencranisier codoit dTPT3TP wiu ero npousBoaHoe, u
€ro COOTBETCTBYIOIlEE HYKJIEHMHOBOE OCHOBAaHHE HA MAaTPUYHOM  OJIMTOHYKJIEOTHUE
npexacrasisier codoit ANAM unn ero npousBogHOe. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS
HE BCTPEYANOIUHCS B TPUPOAE HyKJIeoTHH mpeacrasisier codoir dNaMTP wum ero
NPOU3BOJHOE, U €ro COOTBETCTBYIOLEE HYKJIEMHOBOE OCHOBAaHHME HAa MaTpPUYHOM
onuronykJjeorune npeacrasisier codoit dTPT3 unm ero mpoussogHoe. B HEKOTOPBIX BapHaHTax
CYIIECTBJICHHUS] HE BCTPEUAIOLIHMIACS B IPUPOJE HYKICOTHI CONEPKUT $8a MM ero mpor3BOIHOE,
U €ro COOTBETCTBYIOIlEEe HYKJIEMHOBOE OCHOBAHHE HA MAaTPUYHOM OJIMTOHYKJIEOTUE COAEPKUT
al4a unu ero mpousBogHOE. B HEKOTOPBIX BapuaHTax OCYILIECTBIEHHs] HE BCTPEYAIOLIUIICS B
NPUPOAE HYKJIEOTHH CoAepXkuT [8a Wim ero mNpPOM3BOAHOE, M €ro COOTBETCTBYIOINEE

HYKJICEMHOBOC OCHOBAHUE Ha MATPUYHOM OJIMTOHYKJICOTHUAC COACPKUT aldb wumm ero
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npou3BofHoe. B HEKOTOpBIX BapuaHTax OCYILECTBIEHHs] HE BCTPEYAIOLIUIiCS B MPUPOIE
HyKJIEOTUA COAEpKUT [P8a wmiam ero MpOM3BOAHOE, M €ro COOTBETCTBYIOLIEE HyKJIEHHOBOE
OCHOBAHME HA MATPUYHOM OJIMTOHYKJIEOTHAE comepkuT ol4c wim ero mnpoussogHoe. B
HEKOTOPBIX BapUAHTaX OCYILECTBJEHHUS HE BCTPEHAIOLIUINCS B MPUPOJE HYKJIEOTUI COAEPKUT
8a mam ero mMpoM3BOLHOE, M €0 COOTBETCTBYIOIEE HYKIEHHOBOE OCHOBAHHE HA MATPUYHOM
onuronykjeorune coxepxur ol4d wnm ero mnpomsBogHOe. B HEKOTOpPHIX BapHaHTax
OCYLIECTBJICHUs] HE BCTPEUAIOIIMICS B TMPHPOAE HYKJIEOTHUZI conepkur [8a wmmm ero
NPOM3BOJHOE, M €ro COOTBETCTBYIOINEE HYKJIEMHOBOE OCHOBAaHHE Ha  MAaTPUYHOM
OJIMTOHYKJIEOTUAE cOoAepkuT ald4e wumm ero mnpousBofHOe. B HEKOTOpBIX BapuaHTax
OCYLIECTBJIEHUs] HE BCTPEUAIOIIMICA B TMPHPOAE HYKJIEOTUZI Comepkur [8a wmmm ero
NPOM3BOJHOE, M €ro COOTBETCTBYIOINEE HYKJIEMHOBOE OCHOBAaHHE Ha  MaTPUYHOM
onuronykijeorune comepxkur ol4f wam ero mnpomsBogHoe. B HEKOTOpBIX BapuaHTax
OCYLUECTBJICHHS HE BCTPEYAIOIIMICS B MPUPOAE HYKJIEOTHH comepxkur P8b wmmm ero
NPOM3BOJHOE, M €ro COOTBETCTBYIOINEE HYKJIEMHOBOE OCHOBAaHHE Ha  MaTPUYHOM
OJIMTOHYKJIEOTUAE COAepkUT «ld4a wuam ero mnpousBogHOe. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHUSI HE BCTPEYAIOIIMICS B MPUPOAE HYKJIEOTHH comepxkur P8b wmmm ero
NPOU3BOAHOE, U €ro COOTBETCTBYIOLEE HYKJIEMHOBOE OCHOBAHME HAa  MaTpPUYHOM
OJIUTOHYKJIEOTHIE comepkuT 0l14b wmm ero mnpomsBogHOe. B HEKOTOpPHIX BapHaHTax
OCYLIECTBJIEHHs] HE BCTPEYAIOINUICS B TpUpOAe HykJeotua coxepxutr [8b wmm ero
NPOU3BOJHOE, M €ro COOTBETCTBYIOIEE HYKJIEMHOBOE OCHOBAaHHE Ha MaTPUYHOM
OJIMTOHYKJIEOTHAE CcOAepKUT ol4c uam ero mnpousBofHOE. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHs] HE BCTPEYANOINUIHCS B TpUpoAe HykJeotua copepxutr [8b wmmm ero
NPOU3BOJHOE, M €ro COOTBETCTBYIOIEE HYKJIEMHOBOE OCHOBAaHHE Ha  MAaTPUYHOM
onmuronykjeorune comepxkutr ol4d wim ero mnpomsBogHOe. B HEKOTOpPHIX BapHaHTax
OCYLIECTBJICHHs] HE BCTPEYAIOIIMICS B TMPHPOAE HYKJIEOTUI Cconmepkur [8e wmmm ero
NPOU3BOJHOE, M €ro COOTBETCTBYIOIEE HYKJIEMHOBOE OCHOBAaHHE Ha  MAaTPUYHOM
OJIMTOHYKJIEOTHAE CcOAepXKUT ol4e umm ero mnpousBofHOE. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHs] HE BCTPEUAIOLIMICA B TpUpone Hykjeotun coxepxkutr P8f wmmm  ero
NPOU3BOJHOE, M €ro COOTBETCTBYIOIEE HYKJIEMHOBOE OCHOBAaHHE Ha  MAaTPUYHOM

OJIMTOHYKJIEOTH e comepskuT o l4f mmm ero mpousBogHOE.

[00112] He BcTpeuaromuecs: B mpUpoae Mapbl OCHOBAHUM, MPUBEICHHBIC B KAYECTBE MTPUMEPOB
B JAHHOM ONHUCaHWH, B HEKOTOPBIX BapHUaHTax OCYILECTBJIEHUS,
CHUHTE3UPYIOTCS/aMIUTH(PUIUPYIOTCS ¢ 3()()EKTUBHOCTHIO U TOYHOCTHEO BOCIIPOU3BENCHUS, KaK Y
MPUPOIHON Mapbl OCHOBaHUN. He BCTpewarowmuecs B mpupoae mapbl OCHOBAHMHN BKJIIOYAKOT, B

Pa3sJMYHbIX BapHUAHTAX OCYILICCTBIICHUA, a000# o-aHaJIor HYKJICMHOBOI'O OCHOBAHUA HJIU €TI0
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NPOM3BOJHOE W/WiK JIO0OW [-aHANOr HYKJIEHHOBOTO OCHOBAaHHUS WMJIHM €ro IPOU3BOIHOE.
ITpumeps! B-ananoros BkioyaroT dTPT3, dSSICS, dFTPT3 u ux mpou3BOIHBIE MM aHAJOTH.
IIpumeps! a-anajoros Bkaro4aroT dAMMS, dDMS, dBrMS, dIMS, dFEMS, dNAM, dMMO?2,
dDMO, dEMO, dFEMO wu wux mnpou3BOOHBIE WM aHAJIOTH. B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHWs] ~apa OCHOBaHWI, He BCTpewammascs B  npupope, 3>PQPeKTHBHO
aMITUUIHUPYETCST BO MHOXKECTBE Pa3IMUHBIX BUIOB IMocienoBareibHOCTel, BKIodas GC- u
AT-Ooratble MOCIENOBATEIBHOCTH, PAHAOMHU3UPOBAHHBIE IIOCIENOBATEIBHOCTH, a TaKXke
NOCJIEZIOBATENIbHOCTH, BKJIIOUAIOLIME HECKOJbKO HE BCTPEUAIOIIMXCS B IPUPOAE THap
HYKJIEMHOBBIX OCHOBAHUH, C TOYHOCTBIO BOCIIPOM3BEACHMUs, COCTaBJsAoLIer Oonee yem 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 97%, 98%, 99%, 99,1%, 99,2%, 99,3%, 99,4%, 99,5%,
99,6%, 99,7%, 99,85%, 99,9% wunu Bble, B mnepecuere Ha ayrukanuioo. Hampumep, He
BCTPEYAIOLIAsCS B MPHUPOAE Mapa HYKJIEHMHOBBIX OCHOBAHWM, Conep:kainasi OJHO wiu Oonee He
BCTPEYAIOLINXCS] B PUPOJIE HYKJIEMHOBBIX OCHOBAHMH, UMeeT 3((PEeKTUBHOCTb M/UJIN TOUYHOCTb
CHHTE3a, KoTopasi mo MeHbluei mepe Ha 60%, 65%, 70%, 75%, 80% 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% wunu 99% cxonna ¢ 3hHEeKTHBHOCTHIO
W/ WM TOYHOCTBIO aMIUTN(UKALNUY IPUPOIHON Mapsl OCHOBaHMMN. B kauecTBe npyroro npumepa,
HE BCTPEUArOINAsiCsl B PUPOJIE Mapa HYKJIEHMHOBBIX OCHOBAHMH, COfeprkalas OHO WK Oojiee He
BCTPEYAIOLINXCS] B IPUPOJIE HYKJIEMHOBBIX OCHOBAHMH, UMeeT 3((EeKTUBHOCTb M/UIN TOUYHOCTb
CHHTE3a, KOTopasi MakcuMabHO Ha 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%,
4%, 3%, 2%, 1% wmm 0,5% wmenee sddexTrBHA W/HIUM TOYHA, YeM y MPHPOJHOW Mapbl
OCHOBaHUH. B HEKOTOPBIX BapHUaHTaX OCYLIECTBJCHHsS HE BCTPEYAIOINAsCS B MPHUPONE Tapa
HYKJICHHOBBIX OCHOBaHHH TPAaHCKpUOHpYeTCsi ¢ Xopoiei 3((HEeKTUBHOCTBIO M CEIEKTUBHOCTHEO
B obenx wnemnsix (Hanpumep, dX MOJDKHO Ciy:KuTh Matpuuen s Y TP-BcraBku, u dY mOMKHO
cnykutb Marpuueli miusi XTP-BcraBku). B HEKOTOpPBIX BapuaHTaX OCYIIECTBICHHUS, I10
OTHOLIEHHIO K CKOPOCTH, C KOTOPOH TpPAHCKPUOHPYETCS  IMOJIHOCTBIO  MPUPOIHAS
NOCJIEIOBATENIbHOCTD, BKJIFOUEHHE HE BCTPEYANOLIErocss B MPUPOAE HYKJIEOTHAA HE CHHUXKAET
CKOPOCTb TOJTHOPa3MEPHOH TPAHCKPHUILIUU. B HEKOTOPHIX BapHaHTax OCYIIECTBJICHUS, II0
OTHOLIEHHIO K CKOPOCTH, C KOTOPOH TpPAHCKPUOMPYETCS  IOJIHOCTBI  MPUPOIHAS
NOCJIEIOBATENIbHOCTD, BKJIFOYEHHE HE BCTPEYAIOINErocsi B TNPHUPOAE HYKJIEOTHAA CHHUXKAET
CKOPOCTb MOJIHOPAa3MEPHOHN TpaHCKpUNLuu MeHee uem B 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 25, 30, 35 unu 40 pa3. B HEKOTOpPBIX BapHaHTaxX OCYLUECTBJICHUS HE
BCTpevaromasicss B mpupoge mnapa ocHoBaHuil Bkirodaer dTPT3 wmiam ero mpowsBOIHOE WM
anasior 1 dNaM wiu ero MpoMU3BOAHOE WIIM aHAJIOT. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHS HE
BCTpevaromiasicss B mpupoge mnapa ocHoBaHuil Bkirodaer dTPT3 wmiam ero mpowsBOOHOE WM

anajor 1 dNaM nnu ero MpoOU3BOAHOE MIIN AHANIOT. B HEKOTOPBIX BapHAHTAaX OCYILECTBICHUS HE
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BCTpeHaromasicss B mpupoge mnapa ocHoBaHuil Bkirodaer dTPT3 wiam ero mpowsBOgHOE WM
arasior 1 dNaM wiu ero MpoOM3BOAHOE WIIM aHAJIOT. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHS HE
BCTpevaromasicss B mpupoge mnapa ocHoBaHuil Bkirodaer dTPT3 wmiam ero mpowsBOgHOE WM
arasior 1 dNaM wiu ero MpoM3BOAHOE I aHAJIOT. B HEKOTOPBIX BapHaHTaxX OCYILIECTBICHHS HE
BCTpevaromasicss B mpupoge mapa ocHoBaHui Bkirodaer dTPT3 wmiam ero mpowsBogHOE WM
anasior 1 dNaM unu ero MpoMU3BOAHOE WIIM AHAJIOT. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS HE
BCTpEYAIOIIasiCs B MPUPOJIE NTapa OCHOBAHUH BKJIFOUaeT [38a MM ero MpOU3BOIHOE UM aHAJIOT U
al4a unm ero NpoOU3BOAHOE MM aHAIOr. B HEKOTOpBIX BapuUaHTax OCYLIECTBJEHHUS He
BCTPEYAIOIIasiCs B MPUPOJIE NTapa OCHOBAHUH BKJIOUAeT [38a MM ero MpOu3BOIHOE UM aHAJIOT U
al4b unm ero npou3BOAHOE WM aAHAJOr. B HEKOTOPHIX BapUaHTaX OCYIIECTBJIEHUS HE
BCTpEYAIOIIasics B MPUPOJIE NTapa OCHOBAHUH BKJIOUaeT [38a UM ero NMpOu3BOIHOE UM aHAJIOT U
al4c unm ero NpoU3BOAHOE MM aHAIOr. B HEKOTOpBIX BapuUaHTax OCYIIECTBIEHUS He
BCTpEYAIOIIasiCs B MPUPOJIE NTapa OCHOBAHUH BKJIOUaeT 38a UM ero Npou3BOIHOE UM aHAJIOT U
al4d wmm ero mpoOM3BOAHOE WM aHAJOr. B HEKOTOPBIX BapHAHTAaX OCYLIECTBICHHS He
BCTPEYAIOLIAsCS B IPUPOJIE Mapa OCHOBAHUH BKIIFOUaeT 38a MM ero Nponu3BOIHOE HIIH aHAJIOT U
ald4e unm ero NpoU3BOAHOE MM aHAIOr. B HEKOTOPBIX BapuUaHTaxX OCYLIECTBJIECHUS He
BCTPEYAIOLIAsCS B IPUPOJIE TTapa OCHOBAHUH BKIIFOUaeT 38a Wil ero Nponu3BOIHOE MIIH aHAJIOT U
al4f wnm ero mpou3BOAHOE WM aHAIOr. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS HE
BCTPEYAIOIIAsICS B MPUPOJIE TTapa OCHOBAHUH BKJIFOUaeT P8b Mk ero mpou3BOIHOE UM aHAJIOT U
al4a unmu ero NpPOM3BONHOE WM aHAIOr. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJEHHUS He
BCTPEYAIOIAsICS B MPUPOJIE TTapa OCHOBAHUH BKJIFOUYaeT P8b Mk ero mpou3BOIHOE UM aHAJIOT U
al4b unm ero NPOM3BOAHOE WJIM AHAJOT. B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS HE
BCTPEYAIOIIAsICS B MPUPOJIE TIapa OCHOBAHUI BKJIFOUYaeT P8b Mk ero mpou3BOIHOE UM aHAJIOT U
al4c unu ero NpPOU3BOAHOE MM aHAIOr. B HEKOTOpBIX BapuUaHTaxX OCYIIECTBIEHHUS He
BCTPEYAIOIIAsICS B MPUPOJIE TTapa OCHOBAHU BKIIFOUaeT P8b Mk ero mpou3BOIHOE UITH aHAJIOT U
al4d unm ero mNpPOM3BOAHOE WM AHAJOT. B HEKOTOPBIX BapUAHTAX OCYINECTBJICHUS HE
BCTPEUAIOIIAsICs B MPUPOJIE TTapa OCHOBAHUH BKIIFOUaeT P8b Mk ero mponu3BOIHOE UM aHAJIOT U
al4e unu ero NpPOU3BOAHOE WM aHAIOr. B HEKOTOpBIX BapuHaHTaxX OCYIIECTBJEHHUS He
BCTPEYAIOIIAsiCs B MPUPOJIE TTapa OCHOBAHUI BKIIFOUaeT P8b Mk ero mponu3BOIHOE UM aHAJIOT U

a14f wnm ero MpoON3BOHOE WJIH AHAJIOT.

[00113] B pasnuuHBIX BapuUaHTAaX OCYIIECTBJIEHUS HACTOSILIEr0o H300peTeHHs jaalee
00ecreYnBaroTCs HE BCTPEYANOIHECs] B MPHUPOJE NMapbl OCHOBAHUH, BKIIOYAIOIIME ONHO WU
Ooyee He BCTPEHUAIOLIMXCSl B MPUPOAE HYKJICHMHOBBIX OCHOBAaHUH (HAIpUMeEp, O-HYKICHHOBOE
OCHOBaHHE, [J-HyKJIEMHOBOE OCHOBAaHHME WM O-HyKIEHHOBOE€ OCHOBAHHE U [-HyKIEHHOBOE

OCHOBaHUE), T/I€ OTHO WJIM J1BA HYKJIEMHOBBIX OCHOBaHUI coepskaT JIUHKep. JIMHKep comep:kut
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peakMOHHOCTIOCOOHBIH LeHTp. [IprMepbl peakMOHHOCTIOCOOHBIX LIEHTPOB BKJIFOYAKOT, HO HE
OTPAaHMYMBAIOTCS UMM, AIKHIJI, AJIKEHWI, aJIKUHWI, (eHmI, OeH3Wsl, TrajloreH, THIPOKCHI,
KapOOHWJI, ajmbaerui, rajaoOpMUI, CIOXKHBIA KapOOHATHBIA 3¢pup, KapOOKCHIAT, KapOOKCHII,
CIIOKHBINA 3(Hp, METOKCH, THAPONEPOKCH, IEPOKCH, TIPOCTOH 3(up, Moiyaneraib, TOJyKeTalb,
ameranb, Keraib, OpTO3(Hp, METHIEHIUOKCH, OpTOKapOOHaTHBI »dup, kapOokcammuz,
NepPBUYHBI aMHH, BTOPUYHBIA aMUH, UMU, a3uJ], a30, LUAHAT, U30LHUAHAT, HUTPAT, HUTPHII,
W3OHUTPHJI, HUTPO30OKCH, HUTPO, HHUTPO30, MUPHAMI, Cyiab(runpun, cynbhuzn, aucyiabhum,
cyabpuHWI, Cyabdo, THOLMAHAT, H30THOLMAHAT, kapboHotrown, ¢pocduno, dochono, pocdar,
6opoHo, Ooponat, 6opuHO, OOpUHAT M UX KOoMOMHauuu. IIpuMepoM AepuUBaTU3MPOBAHHOTO C
MOMOLIBIO IMHKEPa HYKJIEUHOBOrO ocHoBaHus siBjsiercss TPT3R, nokasannoe Ha durype 2, rae
BepxHUil nHAekc R oOo3Hauaer nuHKep. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHHS JIMHKEP

3PA

MOAMGUIMPOBAH 3aIMUTHOHN rpynmoi, Hanpumep, TPT3"” rame nunkep mpexacraBnsier coOoit

3aIMULIECHHBIN IPONAapTUIbHbIN JINHKEP.

[00114] B HekOTOpbIX BapHaHTaX OCYIIECTBJIEHUS aHAJOr HYKJIEHHOBOIO OCHOBAaHUS,
o0ecrieueHHbIH B HACTOSIIEM H300pETEeHHH, COAEPXKUT aMUHO-(DYHKIMOHAIBHBIA JIMHKEDP WM
3aIUINEHHbIH aMUHO-QYHKIMOHANbHBIN uHKep (Hanpumep, dX2). B HeKOTOpBIX BapHaHTax
OCYLIECTBJICHHS] aMUHO-(DYHKIIHOHAJIbHBIN JIMHKEP MpeacTaBisier coOoil 3-aMHUHONMPONHH- | -1iL.
B HeKOTOpBIX BapuaHTaX OCYILIECTBJICHMS aHAJIOT HYKJIEMHOBOTO OCHOBAHUS, OOECIICYECHHBINH B
HACTOSIIEM U300PETEHUH, BKJIIOYACT AJIKMH-a3UIHbIA 3(QUPHBIA JIMHKEP IJIsl AePUBATU3ALUU C
MOMOIIBI) PEAKLUH KJIUK-XUMHU WM 3aIIULICHHbIA AJKWH-a3UAHBIA 3(UPHBIA JIMHKEp MJIs
JepUBaTU3aLUU C MOMOIIBIO PEeaKUMH KIUK-XUMUU. B HEKOTOpBIX BapuaHTaxX OCYINECTBIEHHUS
AIKMH-a3UHbIA  >QUPHBIA JUHKEp mnpeacraBisieT coboit 4-okcarenta-1,6-muuH-1-un  (4-
oxahepta-1,6-diyn-1-yl). B HekoTOphIX BapuaHTaxX OCYILIECTBJIECHUS AaHAJOT HYKJIEHHOBOI'O
OCHOBaHHUsI, OOECHeYeHHbIH B  HACTOSINEM  HW300pPETeHWH,  BKJIOYAET  aJIKMH-a3HUJl-
TPUMETHUJIEHOBBIH JIMHKEp M JAepUBaTHU3allMd C TOMOINBI0 pEeaKLUU KIUK-XUMUU WU
3aINULIEHHBIN aIKUH-a3U-TPUMETUICHOBBIA JIMHKED AJIs 1epUBAaTU3ALUN C MTOMOLIBI0 peaKLuu
KJIUK-XUMUU. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHMs aJIKUH-a3UJl TPUMETHIIEHOBBIN JIMHKEP
npexacrasisier coboit renta-1,6-muuH-1-un. B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHS X
npexacTasisier coOoi B-aHanor HyKJIeo3uaa, UMErIni Mmooy u3 ¢popmyn u3 ¢uryp 9, 12, 13 u
16. B HekoTOpBIX BapuaHTax ocyuiectieHus X npencrasisier codoit ICS, PICS, MICS, 4MICS,
SMICS, NICS, ONICS, SICS, SNICS, 5SICS, 4SICS, 70FP, 70TP, TPT2, TPT3 unu FTPT3. B
HEKOTOPBIX BapHaHTaX OCYIIECTBIEHUS X TPEACTaBiIsieT COOOH 0-aHAJOT HYKJICO3U/a,
uMmeromuii  moOyro u3 dopmyn u3 ¢uryp 8, 10, 11 m 15. B HEKOTOpPHIX BapuUaHTax

ocymectBieHus: X npexacrasisier cobori FIMO, MIMO, FEMO, PrMO, EMO, MEMO, IMO,
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MMO2, DMO, NMO, 5FM, 20Me, TMO, FDMO, VMO, ZMO, CIMO, TfMO, CNMO, MMS,
DMS, BrMS, IMS, FEMS, NAM unu QMO.

[00115] B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS JIMHKED MPEICTABISET COOOH MPONMMHUIBHBIA
JIMHKEpP, TAKOU KaK T€, KOTOPBIE UCIOJIB3YIOTC C NPUPOIHBIMU HYKJICOTHUAAMU. Takue JIMHKEpPbI
cofepykaT MPONAprHaMHHBL, C aMHUHOM, BBICTYMAIOIIUM B Ka4deCTBE PEAKIIMOHHOCIIOCOOHOTO

caiita JJIsl MPUCOENMHEHNSI APYTUX (YHKIIMOHAIBHBIX TPYIIL

[00116] B pa3snuuHbIX BapuaHTax OCYLIECTBJICHUs NE€PUBATU3MPOBAHHOE C MOMOINBIO JIMHKEPA
HYKJIEMHOBOE  OCHOBaHME  CcoAepkuT  cmeucep. llpumepom  cnelicepa  sBIsAETCSA
aneramunorekcaHamuy. Cneiicep MokeT ObITh ruapodmibHbiM. Crneiicep MOKET COenUHSTh
JuHKEp ¢ (PyHKUHOHAIBbHOU rpymnmoi. Creiicepbl BKIIIOYAIOT, HO HE OTPAaHUYMUBAIOTCS HMH,
Cneticep C3 (3-yrmeponusbiii cmeiicep), Cmeticep C6 (6-yrmeponHbiii cneiicep), ¢oro-
paclienysieMblil  crielicep, TreKCaHIUOJOBbIM crelicep, Cmnelicep 9 (TPUITUIIEHINIUKOJIBHBIN
crieficep), Cmeticep C12 (12-yrneponuseiii cmeiicep), Cmneficep 18 (18-aromHblii rekca-

STUJIEHTJIMKOJIbHBIH crieficep) u 1',2'-nune3okcupuOo3HbIi criercep.

[00117] He BcTpeuarowiasicst B mpUpOAe Mapa HyKJIEHHOBBIX OCHOBAHUHN, COepKalliasi OqHO WU
IBa AEPUBATU3MPOBAHHBIX C TOMOIUBIO JIMHKEpPAa HYKJIEHHOBBIX OCHOBAaHUMN, B HEKOTOPBIX
cnydasx amrumuduuupyercss ¢ 3(p(EeKTUBHOCTBIO M TOYHOCTBIO BOCIPOU3BEAEHUS, KOTOpas
aHAJOTMYHA TAKOBOM NMPUPOAHON Mapbl OCHOBAHWMI WJIM HE BCTPEHAIOLIENCsS B MPUPOJE Mapbl
OCHOBaHUH 0Oe3 nepuBaTH3alMU JIMHKepoM. Hampumep, He BCTpedaroiascs B NMPUPOAE Mapa
HYKJIGMHOBBIX OCHOBAaHHH, CoOIepiKallasi OJHO WJIM JiBa JAEPUBATU3HPOBAHHBIX C MOMOILIBIO
JMHKEepa He BCTPEUAIOIIUXCS B NPUPOAE HYKJIEWHOBBIX OCHOBaHHM, MMeeT 3((EeKTHMBHOCTD
W/WIH TOYHOCTh CHHTE3a, KOTOpasi Mo MeHbIel Mepe Ha 60%, 65%, 70%, 75%, 80% 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% unu 99% ananoruyHa
5(p(pEeKTUBHOCTH W/WIM TOYHOCTH CHHTE3a TNPUPOAHON Tapbl OCHOBAHUH WM HE
J€PUBATU3UPOBAHHON JIMHKEPOM Mapbl OCHOBAHUM, HE BCTPEUHAIOLIMXCS B pupone. B kauecTse
APyroro npuMepa, He BCTpevarollascsl B MpUpPOe Mapa HyKJIEHHOBBIX OCHOBAaHUM, copep:kalas
OJTHO WJIM JiBa JI€PUBATU3HUPOBAHHBIX C TOMOIIBIO JMHKEpPA HE BCTPEUAIOLIUXCS B MPUPOIE
HYKJICHHOBBIX OCHOBaHMH, uMeeT 3((EeKTHUBHOCTD W/WIM TOYHOCTb CHHTE3a, KOTOpas
MakcuMasibHO Ha 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% uau
0,5% meHee 3¢ ¢eKkTUBHA W/WIK TOYHA, Ye€M TaKOBasl y MPHUPOAHON Mapbl OCHOBAHUN WJIN Y HE
BCTPEUAIOIIENCS B IPUPOE Mapbl OCHOBAHUN, HE JEPUBATU3UPOBAHHBIX C MOMOIIBKO JIUHKepa. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHS HE BCTpevarolasicss B MPUPOJE MNapa HYKJIEHHOBBIX

3PA

ocHoBaHu# BkitoyaeT dTPT3”. B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHUS HE BCTPEUAOINASICS B

OPUPOJE [apa HYKIEUHOBBIX OCHOBAaHUN BKJIFOYAET dTPT3C. B HeKOTOPBIX BapUaHTAaX
y
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OCYLIECTBJICHUSI HE BCTPEYAIOLIAsiCs B MPUPOAE INapa HYKJIEHMHOBBIX OCHOBAHMM BKJIFOYAET
dMMSp®. B HekoTOpbIX BapHaHTaxX OCYIIECTBIEHHS He BCTPEYAOAsAcs B MPHPOAE Mapa
HYKJIEMHOBBIX OCHOBaHHi1 BKmouaer dMMSPA B HeKOTOpBIX BapHaHTaX OCYIIECTBJIEHHS He
BCTPEUAIOLAAcs B MPUPOJAE Mapa HyKJIEHMHOBLIX OCHOBaHMil BkrouaeT dNaM®R. B HekoToOpbIx
BAPUAHTaX OCYLIECTBJICHHUs HE BCTPEYAOINAsACs B NPUPOAE Mapa HYKJIEHHOBBIX OCHOBAHUHN
skmouaeT dAMMO2R. B HeKOTOpBIX BapMAHTaX OCYLIECTBIEHHs He BCTPEUAIOLIAAcs B TPUPOJE
napa HyKJIEHHOBBIX OCHOBaHui BKmouaeT dADMOR. B HEKOTOPBIX BApUaHTaX OCYIIECTBIEHHUS He
BCTPEUAIOLIAsCcs B MPUPOZE Mapa HyKJIeMHOBBLIX ocHoBaHuil Bkmouaer dSSICS®. B nekotopbix
BAPUAHTaX OCYLIECTBJIEHUs HE BCTPEYAIOLNAsACs B INPUPOAE Iapa HYKJIEUHOBBIX OCHOBAHUHN
Bkmoyaer dMMSR. B HekoTOpBIX BapuHaHTaX OCYIIECTBJEHHsS HE BCTPEYAOINAsCs B MPUPOJE
napa HyKJIEMHOBBIX OCHOBaHuii BkmouaeT dDMSR. B HEKOTOpBIX BAPUAHTAX OCYIIECTBJIEHHS He
BCTPEUAIOLIascs B NPUPOJE Mapa HyKJIeMHOBBIX ocHoBaHMil Bkmouaer dFEMSR. B nekoTopbix
BAPMAHTaX OCYIIECTBJIEHUS HE BCTPEYAIOINAsACA B IMPHUPOAE Mapa HYKJIEHMHOBBIX OCHOBaHUM
skmodyaeT dBrMSR. B HeKOTOpHIX BapHaHTax OCYMIECTBIEHMsS He BCTPEUAIOIIAsCS B MPUPOJIE

napa HyKJE€MHOBBIX OCHOBaHUH BKmoyaeT dIMSK.

[00118] B HekOTOpBIX BapuUaHTaxX OCYLIECTBJICHUS JEPUBATU3UPOBAHHOE C MOMOLIBIO JIMHKEPA
HYKJIEMHOBOE OCHOBAHHUE, HE BCTPEYAIOINeecs B IPUPOE, UMEET IMOBBIIEHHYIO 3(P(eKTHBHOCTD
UHCEpLH (BCTAaBKM) B MPOLIECCE CHUHTE3a OJUTOHYKJICOTHIOB, MO CPABHEHHIO C TEM K€ He
BCTPpCHAOIIUMCA B MPHUPOAEC HYKJIICMHOBBIM OCHOBAaHUEM, KOTOPOE€ HE COHCPIKUT JIMHKED. B
HEKOTOPBbIX  BAapHUAHTaX OCYIUNECTBJEHUS J€PUBATU3UPOBAHHOE C TIOMOIIBIO JIMHKEpa
HYKJIEHHOBOE OCHOBaHUE, HE BCTPEYAOIIEECs B MPUPOJIC, UMEET MOHKEHHYIO 3(PPEKTHUBHOCTD
BCTaBKU B MPOILIECCE CUHTE3a OJINTOHYKJIEOTHAOB, M0 CPABHEHHUIO C TEM K€ HE BCTPEUAIOIIINMCS
B MPpUPOAEC HYKIICMHOBBIM OCHOBAHUEM, KOTOPOC HE COACPIKUT JIMHKED. B HEKOTOPBIX ClIydasx
JepUBaTU3UPOBAHHOE C TMOMOINBI0 JIMHKEpPAa HYKJIEHMHOBOE OCHOBAaHME, HE BCTpedarolleecss B
NpUpOAe, UMEET MPUOJIM3UTENBPHO TAaKyK XK€ 3(P(EKTUBHOCTh BCTABKH B MPOLECCE CHUHTE3a
OJINTOHYKJIEOTH/IOB, MO CPaBHEHHUIO C TEM K€ HE BCTPEYAIOLIUMCS B MPHUPOJE HYKIEUHOBBIM
OCHOBaHHUEM, KOTOpO€ HE COMEPKUT JHMHKEp. B HEKOTOpbIX BapuaHTaxX OCYILECTBIEHUS
JepUBaTU3UPOBAHHOE C TIOMOINBIO 3alUIIEHHOrO JIMHKEepa HYKJIEMHOBOE OCHOBaHUE, He
BCTPpCHAOIIECCA B IPUPOAE, UMEET MMOBLIIICHHYIO 3(1)(1)6KTI/IBHOCTI:> BCTaBKH B MIPOLECCE CUHTE3a
OJINTOHYKJIEOTH/IOB, MO CPaBHEHHUIO C TEM XK€ HE BCTPEYAIOLIMMCS B MPHUPOJE HYKJICUHOBBIM
OCHOBAHHMEM, KOTOPOE€ HE COAEPKUT 3alUINECHHBbIH JHUHKEp. B HEKOTOpBIX BapHUaHTax
OCYILECTBJIEHUS] AE€PUBATU3MPOBAHHOE C IOMOIIBIO 3AIIMINEHHOTO JHUHKEpa HYKJIEHHOBOE
OCHOBaHHE, He BCTpEUarolleecss B MPUPOJE, UMEET MOHIKEHHYIO 3(PQEeKTHBHOCTh BCTaBKU B
NPOLIECCEe CUHTE3a OJUTOHYKJIEOTHIOB, 10 CPABHEHUIO C TEM K€ HE BCTPEYAIOLIUMCS B MPUPOE

HYKJIEMHOBBIM OCHOBAHUEM, KOTOPOE€ HE COAEPKUT 3alULIEHHBbIM JHHKEpP. B HEKOTOphIX
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Cllydasix JepUBATH3UPOBAHHOE C MOMOIIBIO 3AIIHMIIEHHOIO JIMHKEPA HYKJIEHHOBOE OCHOBAaHUE,
HE BCTpEYaroIIeecs B MPUPOAE, IMEET NMPHOIM3UTEIBHO TAKYIO Ke 3(P(PEKTUBHOCTD B MPOLECCEe
CHHTE3a OJIMTOHYKJIEOTHIOB, MO CPAaBHEHHIO C TE€M K€ He BCTPEHUAIOIIMMCS B MPHUPOIE

HYKJIEMHOBBIM OCHOBAHUEM, KOTOPOEC HE COACPIKUT Sa[HHLHeHHbIﬁ JIMHKEP.

[00119] Ilpumepnr crocoboOB aHanM3a ANl HE BCTPEYAIOIIMXCS B NPUPOAE TMap OCHOBAHHH
3¢ eKTUBHOCTH CHHTe3a (BCTaBKa HE BCTPEYAIOINErOCsl B MPHUPOAE HYKJIEHHOBOTO OCHOBAHHSI
HAIpOTHB €ro MapTHepa B MaTpULE) U YAJNMHEHUs (MPOAOJDKEHHE YIUIMHEHUs IpaiMepa)
obecrieunBaroTcss B AaHHOM onucaHud. OgHO mium o0a HYKJIEMHOBBIX OCHOBAaHUM B HE
BCTpEUaroIlelics B MPUPOJE Mape OCHOBAHMM, B PA3JIMYHBIX BAPUAHTAX OCYLIECTBJIECHUs, MOXKET
ObITb HE BCTPEYAIOIIMMCS B NPUPOAE HYKJIEHHOBBIM OCHOBAHUEM, IE€PHBATU3UPOBAHHBIM C
noMoupio JuHKepa. OauH Crocod MCHONb3yeT aHaIu3 NMPEACTALMOHAPHON KMHETUKU. AHAIu3
OCHOBaH Ha OmpeneseHHH, Npu (PUKCHPOBaHHOM Habope YCIIOBMH, KONIWYeCTBa mpaiimMepa
(Hanpumep, 23-Mep), KOTOpBIH MpoaieBaeTcs N0OaBJIEHHEM He BCTPEYAIOLIErocss B MPHUPOAE
HYKJIEOTHJIa B TMOJOXKEHUH, MPOTUBONOJOKHOM KOMIUIEMEHTAPDHOMY €My HYKJIEOTHIY B
marpule (Hanpumep, 45-mep) nonumepasoit (Hanpumep, pparment Knenosa JTHK-nomnmepassr
I E.coli). B nanHoM ananm3e >pQPEeKTHBHOCTb CHHTE3a HE BCTPEYAIOLICHCS B MPUPOAE MaphbI
OCHOBaHMH XapakTepu3yeTcss H3MepeHHeM mpoueHTa BKkMoueHus (%inc) mpu 3aJaHHOU
KOHLIGHTPALMK HE BCTPEYAIOINErocss B MPHPOAE U CIEAYIOIIero MpaBmibHOrO Tpudocdara,
Harpumep, ¢ UCTIOJIb30BAHUEM COOTHOLICHUS], TAKOTO Kak [24-mep + 25-mep]/[23-mep + 24-mep
+ 25-mep]. B nmanHOoM anammze 3((EKTHBHOCTb YIJIMHEHUS XapaKTEPU3YETCs BETHMYHUHON
npoueHTHoro yanuHeHus: (%oext) mpu 3aJaHHON KOHLEHTPALUWH CIEOYIOLEro MpPaBHIbHOTO
HYKJIEOTHJIa M HACBHILAKOIUX KOHLIEHTPALMSIX HE BCTPEUAIOLIErocss B MPUPONE HYKJIEOTUNA,
HATpUMep, C HUCIOJIb30BAHUEM COOTHOLIeHus [25-mepl/[24-mep + 25-mep]. Pesynbrarel w3
WUTIOCTPATHBHOTO aHAJIN3a NPEACTAMOHAPHOW KWHETHKH TpHBeAeHbl B Tabmune 1, roe He
BCTpevaromuiicst B mpupozae Tpudocdar npeacrasnser codoit SSICS, FPT1, TPT1, TPT2, TPT3,
FTPT3, TPT3"4 umu 5SICS. B HexOTOpHIX BapHAHTAaX OCYIIECTBJIEHHs MPOLEHT BKIFOUEHMUS
HYKJIEMHOBOTO OCHOBAHMsI, HE BCTPEUAOIIErOCs B MPUPOJIE, COCTABIISIET MO MeHbIIeH mepe 60%,
65%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% unu 99%. B
HEKOTOPBIX BapUaHTaX OCYIIECTBIEHUs MPOLEHT YJIMHEHUS 3a CUET CJIeIyIOIIero NpaBUIbHOTO
HYKJIEOTHJIa TIOCJi€ BCTaBKHM HYKJIEHHOBOI'O OCHOBaHHUS, HE BCTPEUAIOILErocs B IPUPOIE,
coctapisiet 1o MeHbiued mepe 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%,
41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90% wnu Oomee. B HEKOTOpBIX BapwaHTaX OCYyIIeCTBIEHUS 3(()EKTHBHOCTL CHHTE3a

YBCIIUYUBACTCA ACPUBATU3UPOBAHUEM HYKICUHOBOIO OCHOBAHUA, HE BCTPCHANOLICTOCA B
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npupone. Hampumep, noOaBneHneM JHHKepa, 3aIIUINEHHOTO JIMHKEpa W/WIN JIMHKEPA,
KOHBIOTHPOBAHHOTO C MOJIEKYJIOW Kapro. B kadecTBe npyroro mnpumepa, IepHUBaTH3ALUS
BKJIFOYAET 3aMEHbl, [OOAaBJIEHUS WM YJAJICHUS aTOMOB. B  HEKOTOpPBIX BapHaHTax
OCYIIECTBIIEHHS] MIPOLIEHTHOE YAJMHEHNE YBEJIWYHBAETCS NEPUBATH3UPOBAHHEM HYKJIEHHOBOIO
OCHOBaHMs, HE BCTpedarolerocs B mpupone. JlepuBaTuzauusi He BCTPEYAIOLIETOCs B MPHPOAE
HYKJIEHHOBOTO OCHOBAHMS, B HEKOTOPBIX CIydYasx, YBEJIWYHBAET IO MeHbIIeH Mepe Ha 1-2
nopsiika BeMMYMHY 5(P(PEKTHBHOCTH BCTaBKUM HYKJIEOTHAA, KOMIUIEMEHTAPHOTO MapHOMY
OCHOBaHMIO B Marpume. Takoe yBenudeHue 3(GQGEKTUBHOCTH MOXKET ObIThb CBS3aHO C

YBEJINYEHUEM Kcor U CHIKEHUEM K)yy.

Tabnuua 1. [IpencranmonapHast KHHETHKA.

dXTP Bxrouenne® % V uinHenne? %
5SICS 57.0+ 02 151+ 1.1
FPTI 72+02 320+ 15
TPT1 28,7+ 0,5 88+£0,2

TPT2 65,7+ 0,5 345+05
TPT3 723+0,5 49,8+ 1,3
FTPT3 66,3 + 0,5 33,8+ 02
TPT3PA 68,3 + 0,4 31,5+ 0,7
5SICSPA 7,0+ 0,2 5,5+0,1

Y cnoBust aHanusa BkIroueHus:: 40 HM He BcTpevaromerocst B npupoae tpudocdara, 2 MkM
alIT® 10 c. "Ycnosus amammsa yaumeeHus: 10 MkM He BCTpPEHYAIOLIEToCss B MPHPOJE

tpudocdara, 2 MkM nl{TP 10 ¢. dXTP cnapenst ¢ dNaM.

[00120] anee HacTosiee M300peTeHHE OTHOCUTCSI K CIIOCO0aM OLIEHKH peruTHKaii. B oqHOM
croco0e IyIUIeKC MAaTPUYHON HYKJIEWHOBOW KHCJIOTBI, COAEPIKALIMA HE BCTPEYANOINYIOCS B
npupoxae napy ocHoBanuil (Hampumep, dTPT3-dNaM win ux ananorw), amriuuuupyercs c
nomomibto [T1P. B onnom npumepe Habop peakmwii [TIP cocrasnsier 48 LUKIIOB ¢ MOIMMEpa3oi
OneTaq. B apyrom npumepe Habop peakuwmii ITI[P ucnomszyer 20 HUKIOB aMITTU(PUKALUU C
Taq-monumepasoi, He UMEIOLIeH YK30HYKIIea3HOH akTUBHOCTH. D(PeKTHBHOCTD onpenesieTcs
MOHHUTOPHHIOM YpPOBHS amIuiiukanuyd. TOYHOCTh BOCHPOM3BEACHUS, OOBIUHO OINpenenseMast
KaK yUIMHEHHUE II0CNie He BCTPEYAIOIIEHCs B MPUPOAE Mapbl OCHOBAHWH MPH AYIUIMKALIWY,

ompenensiercss w3 mnporneHra ammumduouposanHor JIHK, koropas coxpaHseT He
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BCTPEUAIOIIYIOCS B mpupozae napy ocHoBanuil. [Ipouent ammmudunuposannoit JIHK, kotopas
COXpaHseT HE BCTPEHANOIIYIOCS B TNPHUPONE Mapy OCHOBAHUI, MOXET OBITh ONpeneseH H3
OTHOCHUTEJIBHBIX HHTEHCHUBHOCTEH IIMKOB XPOMAaTOrPAaMMBbl CEKBEHMPOBaHMsA. B HEKOTOpPBIX
BAPUAHTAX OCYINECTBJIICHUs] TOYHOCTb PEIUIMKALUU HE BCTPEYANOIIECHCS B MNPUPOAE MAapbl
OCHOBaHHUI COCTaBJIsieT MO MeHbleil Mepe 98%, 98,1%, 98,2%, 98,3%, 98,4%, 98,5%, 98,6%,
98,7%, 98,8%, 98,9%, 99%, 99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%,
99,9%, 99,91%, 99,92%, 99,93%, 99,94%, 99,95%, 99,96%, 99,97%, 99,98% unu 99,99%.
Pernukanuss He BCTpedarOllENCss B NMPUPOAE Mapbl OCHOBAHMM MOXKET MPOTEKATh C MajbIM
CMELIEHUEM IIOCIENOBATENbHOCTH WM TPAaKTHYeCKH Oe3 CMELIeHHs NOCIeN0BaTENbHOCTH,
IpUYeM Majioe CMEIIEHHE I1OCJIEAOBATENbHOCTH YKa3blBa€T HAa TO, 4YTO HeOIaronpusTHas
NOCJIeA0BATENBHOCTD YMEHBIIAET TOYHOCTb BOCIpOU3BeAeHUs MeHee 4deM Ha 1%. Ilpumepsl

TOYHOCTEH BOCTIPOM3BE/ICHHSI ONTMCAHBI B IpuMepe 1 u npuBeneHsl B Tabnuuax 4, 5 u 6.

[00121] B pa3nuuHBIX BapUaHTaX OCYIUECTBJIEHHsS HACTOSIIErO M300peTeHus: paajiee
o0ecreunBalOTCsl  OJMIOHYKJIEOTHIBI, BKJIIOYAs OJHOLETIOYEYHYI) M JABYXLEMOYEUHYIO
(mampumep, nymnekc) JJHK w/unu PHK, comepskamue onHo uiam Gojee He BCTPEYAIOIIUXCS B
NPUPOJE HYKJIEHHOBBIX OCHOBAHMH, OMMCAHHBIX B HACTOSINEM H300peTeHnn (Hanpumep, Jrodoe
0-HYKJIEMHOBOE OCHOBaHHE WJIM €r0 aHaJOr WJIH MPOM3BOAHOE W/WiIH Jt000e P-HYKIEHMHOBOE
OCHOBaHHUE WJIM €r0 aHaJoT WIH MPpOou3BOaHOEe). HyK/IenHOBOE OCHOBaHHME MOXKET ObITh JIFOOBIM
O-HYKJICMHOBBIM OCHOBaHHEM WU B-HYK.HGI/IHOB]:IM OCHOBAaHHEM, OIIMCAHHBIM B HACTOALICM

u300peTeHny, BKIIIOYasi mpuBeneHHble Ha ¢urypax 2, 8, 9, 10, 11, 12, 13, 15 u 16.

2
JByx1uernodeuHbiii onuronykieotua Bkiarodaer nyrieke JJHK-THK, rubpunnsiii aymiekc JTHK-
PHK u nynnexc PHK-PHK. B HexkoTOpBIX BapuaHTax OCYLIECTBIEHHUS OJUTOHYKJIEOTH]

COOAEPKUT ACPHUBATHU3UPOBAHHOC C ITIOMOIIBIO JIMHKEPA HYKJIICMHOBOE OCHOBAHUE.

[00122] B HekOTOpBIX BapuaHTaX OCYLIECTBJICHUS OJIMTOHYKJIeOTU conepkut 1, 2, 3,4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50 wnu Ooyee He BCTPEUAIOIUXCS B MPUPOIE
HYKJIEMHOBBIX ~OCHOBaHHW. B  HEKOTOPbIX BapWaHTaX OCYLIECTBJEHHsS TMPOLEHT He
BCTPEYAIOIINXCS B MIPUPOJIE HYKIIEMHOBBIX OCHOBAHUH B OJIUTOHYKJIEOTH]IE COCTABIISIET OT OKOJIO
0% mo oxoiao 1%, ot okono 0% mo okono 2%, ot okojo 0% mo okoao 3%, ot okojo 0% mo
okoJio 4%, ot okoao 0% mo okoiyio 5%, ot okojo 0% mo okoyio 10%, ot okojo 1% Ho okoJIo
10%, ot okono 1% go okono 15%, ot okono 1% u okono 20%, ot okosno 5% no oxono 10%, ot
okoJio 5% mo okono 20%, ot okono 10% mo okono 30%, ot okojio 1% u no okojo 50% unu ot

oxoio 1% mo oxoso 100%.

[00123] Ilpumepsbl OJUTOHYKJIEOTHUAOB, COAEPIKAIMUX ONHO WM OoJjiee HE BCTPEYANOIIUXCS B

NPUPOAE HYKJIEMHOBBIX OCHOBAHUM, BKJIKOYAKOT, HO HE orpannuuBaroTcst umu, JIHK-anrameps! n
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PHK-antamepsl. [IHK- u PHK-antameps! BKIH0O4YarOT, HO HE OrPAaHUYUBAIOTCS. UMH, NTpaniMepsl U

moJekyJssipHble Masiki. JIHK-anramep MokeT BKIIFOUATh B ce€0s1 INTPUX-KOA.

[00124] B HekOTOpBIX BapuaHTax OCyIIeCTBIIeHUs1 onuronykieotun conepxut dTPT3 wmm ero
NPOU3BOAHOE WM AaHAJIOr. B HEKOTOPBIX BapUaHTax OCYLIECTBIEHUs OJMTOHYKJICOTUN
BkJrouaeT dSSICS wnm ero npon3BonHOE WM aHAJIOT. B HEKOTOPBIX BapHaHTax OCYIIECTBIICHHUS
OJUrOHYKJIEOTH I BKitoUaeT dNaM uim ero mpou3BOJHOE WM aHAJIOT. B HEKOTOPBIX BapuaHTax
OCYILIECTBIIEHHUs] OJMUIOHYyKiIeoTHn BKIrodaer dMMS wnm ero mpou3BopHOE WM aHayior. B
HEKOTOpBIX BapHUaHTaX OCYIIECTBJIEHHs OJHUroHykieotun Bkimowyaer dDMS wmm  ero
NPOU3BOAHOE WM aHAIOr. B HEKOTOPBIX BapuaHTax OCYLIECTBIEHUsS OJIMTOHYKJICOTUN
BksrouaeT dAFEMS wmnu ero npousBonHOe Wiy aHasior. B HEKOTOPBIX BapHaHTax OCYIIECTBIICHHUS
OJIMTOHYKJIEOTH T BKItouaeT dBrMS unu ero nponssogHoe WK aHajor. B HEKOTOPBIX BapHaHTax
OCYLIECTBIIEHUs] OJIUroHykJeoTun Bkmouyaer dIMS wmnu ero npoumsBopHOoe MM aHanor. B
HEKOTOPbIX BAPHAHTAX OCYIIECTBIICHHS OJMTOHYKJICOTH] BKJIIOYAeT 382 MM ero npou3BOIAHOE
WIN aHAJIOT. B HEKOTOPBIX BapHaHTaX OCYIUECTBIEHUS OJIMTOHYKJIEOTH] BKIrOUaer B8b wmmu ero
NPOU3BOAHOE MJIM AaHAJOr. B HEKOTOpBIX BapuaHTax OCYILECTBICHUS OJIMTOHYKJIEOTUA
BKJIFOUAeT al4a uam ero mpousBOAHOE WM aHAJIOT. B HEKOTOpBIX BapHaHTaX OCYILECTBIICHMS
OJIMTOHYKJIEOTH BKJIIOUaeT 0.14b Mim ero npousBOAHOE WM aHAIOr. B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHUS] OJIMTOHYKJIEOTHA BKIHO4YaeT ol4c wiam ero mpous3BOAHOE WM aHajor. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJIEHHs OJUTOHYKJIEOTH ] BKIFOYaeT 0.14d uimm ero mpousBogHOE
WIM aHaJIOr. B HEKOTOpBIX BapHaHTax OCYLIECTBJEHUs OJUIOHYKJIEOTHA BKiOudaeT olde umm
€ro NpPOU3BOAHOE WIM aHAjJor. B HEKOTOpBIX BapuaHTax OCYILIECTBJIEHMsI OJUTOHYKJICOTUN

BKJrouaeT ol 4f wim ero npou3BOAHOE WM aHAJIOT.

[00125] B HekOTOpBIX BapuaHTax OCyIIeCTBIIeHUs1 onuronykieotun conepxut dTPT3 wm ero
npou3BOgHOE WK aHajor 1 dNaM wuiu ero mpou3BOIHOE UJIH aHAJIOT. B HEKOTOPBIX BapHaHTax
OCYINECTBJICHUS] OJIMTOHYKJIEOTH A BKJtouaeT mapy ocHoBanuii dTPT3-dNaM. B HekoTOpbIX
BAPUAHTAX OCYLIECTBICHHS OJIMTOHYKJEOTH COINEPXKUT ONHY WiIM Oojiee map OCHOBAHWUH,
BoiOpaHHbIX u3 dTPT3-dFEMO, dTPT3-dFIMO, dTPT3-dIMO, dFTPT3-dNaM, dFTPT3-
dFEMO, dFTPT3-dFIMO wu dFTPT3-dIMO. B HeKkOTOpbIX BapHaHTax OCYIIECTBIICHHUS
OJIMTOHYKJIEOTH] BKJIIOYAaeT OAHY MJIM Oojiee map OCHOBaHMM, BbIOpaHHbIX n3 dTPT3-MMS,
dTPT3-DMS, dTPT3-FEMS, dTPT3-BrMS, dTPT3-IMS, dTPT3-dDMN, dTPT3-d40Me,
dTPT3-dIQ, dTPT3-d2MN, dTPT3-d30Me, dTPT3-dQL, dTPT3-d2Np, dTPT3-dDM4, dTPT3-
dDM, dTPT3-dBEN, dTPT3-d3FB, dTPT3-dMM1, dTPT3-dMMOI1, dTPT3-dDM2, dTPT3-
dDMS, dTPT3-d2Py, dTPT3-d5MPy, dTPT3-dEPy, dTPT3-d3MPy, dTPT3-d34DMPy, dTPT3-
d45DMPy, dTPT3-d4MPy, dTPT3-d35DMPy, dTPT3-dBP, dTPT3-dBTp, dTPT3-dBF, dTPT3-
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dIN, dTPT3-dTp, dTPT3-dBTz, dTPT3-dMTp, dTPT3-dAM, dTPT3-dMAN, dTPT3-
dDMMAN, dTPT3-dADM, dTPT3-dMMAN, dTPT3-dTOK588, dTPT3-dTOKS576, dTPT3-
dTOKS587, dTPT3-dTOKS586, dTPT3-dTOKS580, dTPT3-dPhMO, dTPT3-dPyMO1, dTPT3-
PyMO2, dTPT3-dPMO1, dTPT3-dPMO2, dTPT3-dPMO3, dTPT3-dFuMO1, dTPT3-dFuMO2,
dTPT3-TpMO1, dTPT3-dTpMO2, dTPT3-dFIMO, dTPT3-dIMO, dTPT3-dMIMO, dTPT3-
dMEMO, dTPT3-dFEMO, dTPT3-dPrMO, dTPT3-dMMO?2, dTPT3-d20Me, dTPT3-dDMO,
dTPT3-dTMO, dTPT3-dNMO, dTPT3-dNOPy, dTPT3-d5FM, dTPT3-dNAM, dTPT3-dAMOI,
dTPT3-dAPy, dTPT3-dAMO2, dTPT3-dMAPy, dTPT3-dAMO3, dTPT3-dDMAPy, dTPT3-
dFDMO, dTPT3-dVMO, dTPT3-dQMO, dTPT3-dZMO, dTPT3-dCIMO, dTPT3-dTfMO,
dTPT3-CNMO, d7AI-dMMS, dM7AI-dMMS, dImPy-dMMS, dP7AI-dMMS, dPPP-dMMS,
d8Q-dMMS, dICS-dMMS, dPICS-dMMS, dMICS-dMMS, d4MICS-dMMS, dSMICS-dMMS,
dNICS-dMMS, dONICS-dMMS, d70FP-dMMS, d70TP-dMMS, d40TP-dMMS, dPYR-
dMMS, d4MP-dMMS, d3MP-dMMS, dPPYR-dMMS, dMOP-dMMS, d4MOP-dMMS, dSICS-
dMMS, dSNICS-dMMS, dSSICS-dMMS, d4SICS-dMMS, dTPTI1-dMMS, dTPT2-dMMS,
dFPT1-dMMS, dFTPT3-dMMS, d7AI-dDMS, dM7AI-dDMS, dImPy-dDMS, dP7AI-dDMS,
dPPP-dDMS, d8Q-dDMS, dICS-dDMS, dPICS-dDMS, dMICS-dDMS, d4MICS-dDMS,
dSMICS-dDMS, dNICS-dDMS, dONICS-dDMS, d70FP-dDMS, d70TP-dDMS, d40OTP-
dDMS, dPYR-dDMS, d4MP-dDMS, d3MP-dDMS, dPPYR-dDMS, dMOP-dDMS, d4MOP-
dDMS, dSICS-dDMS, dSNICS-dDMS, dSSICS-dDMS, d4SICS-dDMS, dTPT1-dDMS, dTPT2-
dDMS, dFPT1-dDMS, dFTPT3-dDMS, d7AI-dFEMS, dM7AI-dFEMS, dImPy-dFEMS, dP7Al-
dFEMS, dPPP-dFEMS, d8Q-dFEMS, dICS-dFEMS, dPICS-dFEMS, dMICS-dFEMS, d4MICS-
dFEMS, d5SMICS-dFEMS, dNICS-dFEMS, dONICS-dFEMS, d70FP-dFEMS, d70TP-dFEMS,
d40OTP-dFEMS, dPYR-dFEMS, d4MP-dFEMS, d3MP-dFEMS, dPPYR-dFEMS, dMOP-
dFEMS, d4MOP-dFEMS, dSICS-dFEMS, dSNICS-dFEMS, dSSICS-dFEMS, d4SICS-dFEMS,
dTPT1-dFEMS, dTPT2-dFEMS, dFPT1-dFEMS, dFTPT3-dFEMS, d7AI-dBrMS, dM7Al-
dBrMS, dImPy-dBrMS, dP7AI-dBrMS, dPPP-dBrMS, d8Q-dBrMS, dICS-dBrMS, dPICS-
dBrMS, dMICS-dBrMS, d4MICS-dBrMS, dSMICS-dBrMS, dNICS-dBrMS, dONICS-dBrMS,
d70FP-dBrMS, d70TP-dBrMS, d4OTP-dBrMS, dPYR-dBrMS, d4MP-dBrMS, d3MP-dBrMS,
dPPYR-dBrMS, dMOP-dBrMS, d4MOP-dBrMS, dSICS-dBrMS, dSNICS-dBrMS, dSSICS-
dBrMS, d4SICS-dBrMS, dTPT1-dBtMS, dTPT2-dBrMS, dFPTI1-dBrMS, dFTPT3-dBrMS,
d7AI-dIMS, dM7AI-dIMS, dImPy-dIMS, dP7AI-dIMS, dPPP-dIMS, d8Q-dIMS, dICS-dIMS,
dPICS-dIMS, dMICS-dIMS, d4MICS-dIMS, dSMICS-dIMS, dNICS-dIMS, dONICS-dIMS,
d70FP-dIMS, d70TP-dIMS, d40TP-dIMS, dPYR-dIMS, d4MP-dIMS, d3MP-dIMS, dPPYR-
dIMS, dMOP-dIMS, d4MOP-dIMS, dSICS-dIMS, dSNICS-dIMS, dSSICS-dIMS, d4SICS-
dIMS, dTPTI1-dIMS, dTPT2-dIMS, dFPTI1-dIMS, dFTPT3-dIMS; rme omHO wuid OBa HE
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BCTPCHAOIIUXCA B MPUPOAEC HYKIICUMHOBBIX OCHOBaHUI HE BCTpe‘laIOLLIefICﬂ B MPUPOAE Mapbl

OCHOBaHUH MOTYT OBITh I€PUBATU3NPOBAHBI C TOMOIIBIO JIMHKEPA.

[00126] OnuroHykjaeoTuna, COAEpPKALIANA HE BCTPEHAIOUIEECs B TMPUPOJAE HYKJICHHOBOE
OCHOBAHHUE, PACKPBITOE B HACTOSIIEM H300pPETEHHH, MOXKET IOMOJIHUTEIHHO COINEPKAaTh OIHO
win Oojiee IOMOJHUTEIBHBIX HE BCTPEYAIOLINXCS B MPHPONE OCHOBAHUM, BKIJIIOYAs, HO HE
OrPaHUYMBASACh UMH, 2-aMUHOAJECHUH-9-UJ1, 2-aMuHOaAeHuH, 2-F-anenun, 2-tnoypauui, 2-THo-
TUMUH, 2-TUOLMTO3UH, 2-MPONWI U AJKUJbHbIE NMPOU3BOAHBIE AJ€HWHA W I'yaHWHA, 2-aMUHO-
aJIeHUH, 2-aMUHO-TIPOMUI-aI€HUH, 2-aMUHOTIUPUANH, 2-TTUPUIOH, 2'-1€30KCUYPUIUH, 2-aMUHO-
2'-ne30KCUaZIeHO3UH, 3-Nea3aryaHuH, 3-1ea3aafieHuH, 4-THo-ypauui, 4-THO-TUMHUH, ypaLui-S-

wi, runokcaHTuH-9-un  (I), S5-MeTUn-uMTO3MH,  S-THIPOKCUMETWUJIUTO3HMH, KCAHTHH,

)
TUNIOKCAHTUH, 5-OpoM, U S-TpudTOopMeTHNI- ypauibl M LUTO3UHBL, S-rajoypanwi, S-
FaJIOUUTO3UH, S-MPONMUHUI-YPALWJ, S-IPONMUHUILMTO3UH, S-ypauwi, S-3aMelleHHbINH, 5S-
rajoreH, S-3aMelleHHble MUPUMUINHBI, S-THIPOKCULIUTO3UH, S-OpOMIIMTO3MH, S-OpoMyparii,
5-XJIOPIMTO3WH, XJOPUPOBAHHBIM  IIUTO3WH, LUKJIOLUTO3WH, LUTO3WHapabuHO3UA, 5-
¢ropuurosun, ¢GTopnupuMunuH, (GTOpypaumi,  S,0-TUTHAPOLMTO3HMH,  S-MONOLMTO3MH,
T'HAPOKCUMOYEBHHY, HONOYpPALW, S-HUTPOLMTO3WH, S-OpoMypaumi, S-xjopypammi, S-
dTopypauma u S-womoypaumi, O-aJKWJIbHBIE TPOWU3BOJAHbIE AaJ€HWHA W TyaHUHA, O-
a3anmupUMUINHBI, 6-a30-ypauui, 6-a30-LIMTO3UH, a3allUTO3UH, 6-a30-TUMUH, O-THO-TYaHUH, 7-
METUJITYaHUH, 7-METUIaJeHUH, 7 -Iea3aryaHuH, /-1ea3aryaHo3uH, 7-1ea3a-aJieHuH, 7-aeasza-8-
azaryaHuH, 8-a3aryaHuH, 8-a3aaJeHuH, 8§-rajioreH, 8-amMuHO, 8-Thoy, 8-THOoaJKua u 8-
TUAPOKCUJI-3aMELICHHbIE aICHUHBI U TYaHUHBI, N4-3TUILUUTO31H, N-2 3aMelIeHHbIe TyPUHbIL, N-
6 3amMenieHHble MypuHbl, O-6 3aMelleHHbIE MyPHUHbI, T€, KOTOPbIE MOBBIMAT CTA0OHIBHOCTh
00pa3oBaHMs IYIUIEKCA, YHUBEPCAIbHbIE HYKJICUHOBBIE KUCIOTHI, THAPO(OOHBIE HYKICHHOBBIE
KHCJIOTBI, CMEIIAaHHbIE HYKJEHWHOBbIE KHCJOTHI, HYKJIEUMHOBBIE KHUCIOTHI C YBEJIMYEHHBIM
pasmepom (size-expanded), ¢TOpUpOBaHHBIE HYKJIEHMHOBbIE KHCIOTBI, TPHULHKIMYECKUE
nupuMuanHbl, GerokcasuHmTuanH ([5,4-b][1,4]6en30kcasun-2(3H)-0H), PpeHOTHASHHUUTHANH
(1H-mmupumunol[ 5,4-b][1,4]6en30Tnazun-2(3H)-on), "G-32KUMBI" (G-clamps),
(beHOKCA3MHIUTHINH (9-(2-amunO3TOKCH)-H-mpummo| 5,4-b][1,4]6en3okcazun-2(3H)-on),
kapOazonuuruaud  (ZH-mupummno[4,5-bluanon-2-on), mupunonHnommmtuane (H-nmupuno
[3',2":4,5 nuppono[2,3-d jnupumunun-2-oH), S-propypaumi, S-Opomyparu, S-xjaopypamu, S-
HOAOYpALJI, TUTIOKCAHTHH, KCAHTHH, 4-alleTUILUTO3MH, S- (KapOOKCUTHIPOKCUMETHI )y PaLIHIL,
5-kapOOKCHMETHIIAMUHOMETHII-2-THOY PHUIIUH, 5-kapOOKCHUMETHIIAMUHOMETHITY PALTHJL,
auruapoypammi, 6era-D-rajgakTo3WIKBEO3UH, WHO3UH, NO-H30MEHTUIaAEeHUH, |-MeTHUITyaHUH,
1-MeTUNMHO3MH, 2,2-TUMETUATYaHUH, 2-METWJIAJeHUH, 2-METWITYaHUH, 3-METHILUTO3UH, S-

METWJILIUTO3HH, No6-aneHun, 7-METUJITYaHUH, 5-MeTWIaMUHOMETUITYPaLUJL, 5-
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METOKCHaMHUHOMETUJI-2-THOYPaLIUJIL, Oera-D-MaHHO3MITKBEO3VIH, 5'-
METOKCHKapOOKCHMETIITY PALAII, 5-MeTOKCHuypaLuI, 2-MeTUITHO-NO-U30NEHTUIAIEHUH,
ypaLmiI-5-0KCUyKCYCHYI0 KHCJIOTY, wybutoxosine, mceBroypauni, KBEO3WH, 2-THOLUTO3UH, S-
METUJI-2-THOYPALIIIL, 2-THOYPaUUI, 4-THOYpALWII, S-METUITYPaLUJI, YPalHi-5-MeTHIOBBINA 3¢(up
OKCHYKCYCHOW KHCJIOTBI, YpPaLMI-5- OKCHYKCYCHYIO KHCIOTY, S-merwi-2-tuoypanmi, 3-(3-
aMuHO-3-N-2-kapOokcunpormuin)ypanui, (acp3)w u 2,6-AMaMUHONYPHUH M T€ COCOUHEHUs, B

KOTOPBIX MYPUHOBOC UJIU MUPUMHANHOBOC OCHOBAHHUE 3aMCHCHO Ir€TCPOLUKIIOM.

[00127] OnuroHykjaeoTuna, COAEpKALIUNA HE BCTPEYAIOUIeecss B TMPUPOJAE HYKJIEHHOBOE
OCHOBaHHE, PACKPBITOE B HACTOALIEM H300PETEHHH, MOXKET AOMOJHHUTENBbHO COAEepXkKaTh HE
BCTPEUAIOIIMIICSI B MPHUPOAE CaXapHbI OCTATOK, BKIIKOYAas, HO HE OrPaHUYHBASCh HMH,
Monubukaumo B 2'-nonokeHun: OH; 3aMmemeHHbId HM3IIUN ankwi, ankapwi, apaikwi, O-
ankapun oo O-apankwun, SH, SCH3, OCN, CI, Br, CN, CF3, OCF3, SOCH3, SO2 CH3,
ONO2, NO2, N3, NH2F; O-ankun, S-ankun, N-ankun, O-ankenun, S-aakenun, N-ankeHwr, O-
ankuaun, C-amxuamn, N-ajgkuamwr, O-ankwn-O-ankun, 2'-F, 2'-OCH3, 2'-O(CH2)20CHS3, rae
AIKMJIbHAS, AJIKEHUJIbHAS M aJIKHHWJIbHAS TPYIa MOXeT ObITh 3amereHa win 3amerieHa Cl-
C10, amkunom, C2-ClO-ankenunom, C2-ClO-ankunmnom, -O[(CH2)n O]mCH3, -
O(CH2)nOCH3, -O(CH2)n NH2, -O(CH2)n CH3, -O(CH2)n-ONH2 u -O(CH2)nON[(CH2)n
CH3)]2, rae n u m coctaBysiroT ot 1 go okono 10; w/unu Mmomudukauio B S'-nonoxeHun: 5'-

BuHmwi, S'-metun (R wimm S), moguduxammo B 4'-monokeruu, 4'-S, reTepOLUKIIOATKUII,

2
reTEPOLMKIIOAKAPUII, AaMHUHOAJKWUIAMUHO, TMOJUAJKUIAMUHO, 3aMmemieHHbid cuiwi, PHK-
PACIICIUIONIYIO TPVIIY, PENopTep-IPymnIy, HWHTEPKAIATOP, TPyHOy [jsd  YIYYIIEHUs
(bapMaKOKMHETHYECKHX  CBONCTB  OJIMTOHYKJEOTHAA WJIM TPyOmy  JUis  yJyYIIEeHHUs

(hapMaKOTMHAMIYECKUX CBOMCTB OJUTOHYKJIEOTH A H JTFOOYI0 MX KOMOMHALIUIO.

[00128] B HekoTOpBIX BapuUaHTaX OCYILIECTBJICEHUS OJIMTOHYKJIEOTHA, COAEPKAIMUA He
BCTpEUarolieecss B MPUPOAE HYKJIEHMHOBOE OCHOBAHHUE, PACKPBITOE B HACTOSIIIEM H300pPETEHUH,
JOTIOJHUTENIBHO COJEPKUT HE BCTpeHaroluiics B Npupone ocTtoB. He BcTpewarommiics B
NPUPOAE OCTOB BKJIKOYAET, HO HE OrpaHUYMBAaETCs WMH, (opchopoTHOAT, XHPAIbHBINA
dopcdoporuoar, dochoponuruoar, dochorpmpup, amuHoankuiapochorpmpup, C1-C10-
doctonarel, 3'-ankuneHdocdonat, xupanbabie Gochonatsl, Gocunarel, pochopamunarsl, 3'-
amuHOodochopamunar, aMIHOATKHII(POoCchOoraMuIaThl, THOHO(OCHOpaMHUIATEI,

troHoankuwidochonaTel, THOHOANTKIIIBOCPOTpHIPUpPHI 11 GopaHodochaThL

[00129] CriocolObl ompenenenust CTaOMIBHOCTH OJUTOHYKJIEOTHIHBIX TYTUIEKCOB, COMEPIKAIIIX
HE BCTpEUArOIIMecss B NPHUPONE Mapbl OCHOBAaHUH (C JMHKepaMH WM 0€3 HHUX) BKIIOYAIOT

TEPMOIMHAMHYECKUI aHAN3 M3MepeHHsiIMA Kpyrosoro auxpom3ma (KD) u skcnepuMeHTsl 1o
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Y®-nnapnennt0. B HEKOTOpPBIX BapuaHTax OCYIUECTBJICHUS HCMOJB3YIOTCS HCCIECIOBAHUS IO
crabunpHocTn JIHK-nymuiekca mmist obnerdeHus BbIOOpa TMOOXOISIIEH HE BCTPEYAOIICHCS B
MPUPOZE TNapbl HYKJIEHWHOBBIX OCHOBAHUM, HE BCTPEYAIOLIETOCs B MPUPOAE HYKJICHHOBOIO
OCHOBAHUS WJIM MPOU3BOAHBIX WM 3aMEH HE BCTPCYUAKOILICTIOCA B IMPUPOAC HYKJICHHOBOTO
ocHoBaHus. llogxomsmmm o00pa3oM BbIOpaHHbIE HE BCTPEYANOLIMECS] B NPUPOAE MApPbI

OCHOBaHUI BKJIFOYAKOT TC KOTOpPBIC YBECJIUYIUBAOT TOYHOCTD OJ'II/IFOHYKJ'IGOTI/II[HOI\/'I

,
rHOpUAM3aIMA B JPYTUX TMOJOXEeHWsX B ayruiekce. Iloxxomsmmum oOpa3oM BBIOpaHHBIE HE
BCTPEUAIOIINECST B TMPUPOAE Mapbl OCHOBAHWUN BKJIIOYAIOT T, KOTOPBIE YBEJIHYHUBAIOT
CTaOUIBPHOCTh  OJIMTOHYKJIEOTHAHOrO  ayruiekca. llogxomsmmm  oOpa3oM  BBIOpaHHBIE
HYKJICHHOBBIE OCHOBAHHSI MOKET OBIThb HCIOJB30BAHBI JUIsl ONTHMH3AIMU OJIMTOHYKJIEOTHUIOB
it OMOTEXHOJIOTUYECKUX WJIM TEPaneBTUYeCKUX IPUMEHEHHH, TAe BBICOKAs TOYHOCTH
rUOpUAM3alMM U JUCKPUMHHALMS SIBIISIIOTCS KPUTUYECKUMHU. B HEKOTOpPBIX Clydasix He
BCTpEUaroIIeecs B MPUPOJIe Tapbl OCHOBAHUH 1Mo MeHbLIel Mepe Ha 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% unu OoJee Tak ke CTAOMJIbHBI, KaK U MPUPOIHBIE TTAPbl OCHOBAHUHN B
OJIMTOHYKJICOTUIHOM NyTuleKce. B HEKOTOpBIX ciydasix BeqnurnHa Tm Jayrmiiekca, ComepiKaliero
OIHY WM 0oJiee He BCTPEYAIOLIUXCs B mpupoae map ocHoanui, Ha 10 °C, 9 °C, 8 °C, 7 °C, 6
°C,5°C,4,5°C,4°C,3,5°C,3°C,29°C,2,8°C,2,7°C,2,6°C,25°C,24°C,2,3°C,22°C,
2,1°C,2°C,1,9°C, 1,8°C, 1,7°C, 1,6 °C,1,5°C,1,4°C, 1,3°C, 1,2°C, 1,1 °C, 1 °C, 0,9 °C,
0,8 °C, 0,7 °C, 0,6 °C, 0,5 °C, 0,4 °C, 0,3 °C, 0,2 °C, 0,1 °C Hmxe BenuuuHbl Tm TOro ke
AyIJIeKca, B KOTOPOM OIHO UJH O0Jiee He BCTPEUAKOIIUXCS B IPUPOJIE HYKJIIEMHOBBIX OCHOBAaHUI
3aMelleHbl OOHUM WM 0oJjiee TPUPOIHBIMH HYKJEHHOBBIMH OCHOBAaHHMSMHU. B HEKOTOPBIX
BapPHAHTAX OCYIIECTBJIEHUS MPUCYTCTBUE HE BCTPEYAIOIEHCS B MPHUPOIE Mapbl OCHOBAHWI B

OJINTOHYKJIEOTUIHOM JIyIUIEKCE CYIECTBEHHO He HapyllaeT CTPYKTYpy AyIUIeKca.

[00130] B HexoTOpbIX BapuaHTax OCYIIECTBJIEHMUs] OJUTOHYKJIEOTHA, COAep>Kalui
JIEePUBATH3UPOBAHHOE C TOMOIIBIO JIMHKEPA HYKJIEHMHOBOE OCHOBAHHE, MO3BOJSIET BBHINOJHEHHE
caitr-cnieunduyeckoii. momupukaumu panHo JIHK wmmu PHK Bo Bpemst wmimm  mocne
¢depmenTaTuBHOrO CcHUHTe3a. He BcTpewarommiics B NPUPONE HYKJICOTHI, PACKPBITHIA B
HACTOSIIIEM N300peTeHnH (HarmpuMep, HYKJICOTH I, CONEp KaIlui He BCTPEYAIOIUICS B IPUPOIE
0- WM [(-aHaJOr HYKJIEWHOBOTO OCHOBaHHs), B HEKOTOPBIX ClydasX MOIUPULHPYETCs
JUHKEPOM, KOTOPBIH TMO3BOJIIET MPHCOSOUHEHHE pAa3IMYHBbIX (PYHKIMOHAJIBHBIX TPYIII
(HarmpuMep, kapro) Oe3 yMeHbIIEHHs CTENEeHN y3HaBaHUs nonuMmepasoil. Caifr-cnienndudeckne
(yHKUMOHAJBHBIE TPYMIBl BKJIOYAIOT, HO HE OrpaHUYMBAIOTCA MMH, (ayopodops, AMP-
uneHTudUKaTopbl s xapakrepuctuku (Hampumep, F19), MK-3oHas! (Hampumep, asumo- u
[UAHOTPYNIbI), OMOTHH (Hampumep, YTOOBI OOJErduTh WACHTHU(DHUKAIMIO W/WIA OYHCTKY),

a(l)(I)I/IHHbIe MCTKH, JIUIIOCOMBbI M HaHOYACTHIIBI. B OOHOM BApUAHTE OCYLICCTBJICHUA JIMHKEP
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o0ecrieunBaeT OMOKOHBIOTALIMIO Yepe3 KPOCC-CBsI3bIBaHUE (Hampumep, non-rpynmna). B ogHom
BapUaHTE OCYIIECTBJICHNs JIMHKep obecreunBaeT crelcep sl OMOKOHBIOTALINY Yepe3 PEaKIIHIo
KIIMK-XUMHAH (HampuMmep, a3uao- M alKMH-3aMeCTUTENH). B OIHOM BapuaHTe OCYIIECTBIICHHUS
OJIMTOHYKJIEOTH]I, COAEP>KallUi AepUBATU3MPOBAHHOE C IOMOIIBIO JIMHKEpa HYKJIEHHOBOE

OCHOBAHUE, ABJIACTCA MPUMEHUMbBIM B KA4€CTBE npal‘/'IMepa u/viau MOJICKYJIIPHOTO MasKa.

[00131] B pasnuuHBIX BapuUaHTAaX OCYLIECTBJIEHUS HACTOSILIEr0 H300peTeHHs jalee
o0ecrieunBaeTCsl NMPUMEHEHHE JIIOOBIX HYKJICO3HIHBIX aHAJIOTOB, PACKPBITBIX B HACTOSINEM
uzobperennu (0. wiu ), WIM WX AHAJIOTOB WJIM MPOU3BOIAHBIX, B CaNT-CrieuPUIECKOM
pacuieryieHud WiM - (QyHKIMOHANIM3ALMU  OJIMTOHYKJIEOTHAAa. B HEKOTOpBIX  BapHaHTax
OCYLIECTBIIEHUs] ~ HYKJEO3MIHBIH  aHajoOr BKJIIOYaeT OAWH WiIM Oojee  JIMHKEPOB,
CKOH(pUTYPUPOBAHHBIX IJIs1 calT-crienudpudeckoil mopaudukauuu. I[IpuMepsl HYKIEOTHUIHBIX
aHAJIOTOB, COAEPXKALUX JIMHKEPHYIO TpPYIIy, BKIOYAKT, HO HE OrPaHUYMBAIOTCS HMU,
dSSICSCO, dSSICSCC, dDMOCO, dDMOCC, dMMO2pCO, dMMO2pCC, dTPT3, dTPT3A,
dTPT3PA, dTPT3CO, dMMSpCO, dMMSPA u dTPT3CC unu ux pubosunbHbie (HOPMBI, WK
UX aHaJorn. B  pa3saMyHBIX BapuUaHTaX OCYINECTBJEHMS HACTOSILIEr0  HM300peTeHHs
obecreunBalOTCsl KOMITO3MLIUM COOCTBEHHO (DYHKLIMOHAJIM30BAHHBIX  OJIMTOHYKJIEOTH/IOB,
CrocoObl MONyYeHHsT (PYHKIMOHATM3UPOBAHHBIX OJIMTOHYKJIEOTHIOB U CHOCOOBI MPUMEHEHUs
(DYHKLHMOHATM3UPOBAHHBIX  OJIMTOHYKJIEOTUAOB. Pa3NuyHble BapUAHTBl  OCYIIECTBJICHHS
obecneunBaror dTPT3, dTPT3PA, dTPT3A, dTPT3CO wu dTPT3CC wumm npyrue
JepUBATU3UPOBAHHbBIE C MOMOIIBIO JTUHKepa aHajoru dTPT3, BKIIOUYEHHBIE B OJIUTOHYKJIEOTU/IBI,
U JOTOJIHUTEIbHOE B3aUMOJEHCTBHE WM AEPUBATU3ALMIO JAHHBIX HE BCTPEYAIOLINXCS B
MPUPOJIE€ AaHAJIOTOB HYKJIEHMHOBBIX OCHOBAHUH, BKIIFOUEHHBIX B OJIMTOHYKJIEOTU, C Pa3JIHUYHBIMU
peareHTamMH Uil CEeJEKTUBHOIO B3aUMOJEHCTBUS C HE BCTPEUAIOIIUMUCS B MPUPOJE aHAJIOraMu
HYKJIEHHOBBIX OCHOBAaHHUN B OJIMTOHYKJIEOTHZAE, TMpPUYEeM BCTpEYaroIluecs B IPUPOIE
HykJenHoBble ocHOBaHMs (A, T, G, C, U) He pearupyrT C JaHHBIMH PEareHTaMH B CKOJIBKO-
HUOyb 3aMeTHOH creneHn. basupyemoe Ha dTPT3 ceMelicTBO He BCTpEHArOIIMXCSI B MPUPOJIE
HYKJICOTHIOB, HECYIIINX JIMHKEP, SBISIETCS OCOOCHHO BAYKHBIM, ITOCKOJIBKY aBTOPBI OOHAPY JKHIIIH,
YTO JaHHbIE HYKJIEOTHABI OoJiee 3 dexTrBHO perumnupyrores JJHK-nomumepasamu, uem napsl
ocHOBaHUH, koTopeie BKIOUaOT dSSICS mnu ero mepuBaTU3MpPOBaHHBIE C MOMOIIBIO JIMHKEPA
BAPUAHTBI, YTO 3HAYUTENBHO OOJierdaeT MHOTME NMOTEHLIHAJbHbIE NMPUMEHEHHs. B HEKOTOpbIX
BApPMAaHTaX OCYIIECTBIEHUs [POLIEHTHOE BKJIIOUYEHHE HE BCTPEYANOINErocss B IPUPOE
HYKJIEOTHUA, COAEPIKAIIETO JIMHKEP, B OJUTOHYKJICOTHJ COCTaBIIIET MO MeHbineld mepe 60%,
65%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, T77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% umu 99%. B

HEKOTOPBIX BapHUaHTax OCYLICCTBJIICHUSA TMPOLUCHTHOC YIJIMHCHUEC CIICAYHOIIUM MTPaBUJIbHBIM
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HYKJICOTHIOM C OOpa3OBaHMEM OJINTOHYKJIEOTHAA, TA€ CIEAVIOIIUN MPaBHJIbHBIA HYKJICOTHI
clieflyeT 3a BKJIIOUEHHEM HE BCTPEYAIOLIEerocsl B MPUPOJE HYKJIEOTHAA, COAEpIKAILEro JMHKEp,
coctapisiet 1o MeHbluel mepe 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%,
41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90% wumm Oonee. B HEKOTOPBIX BapuUaHTaX OCYINECTBIIEHUs 1OOaBlieHUE CaMT-
cnenn(ruyeckoll  (YHKIMOHAIBPHOW TPYNIbl YMEHBbIIAET NPOLEHTHOE BKIIOYEHHE HE
BCTpEUAIOIIEeMCsl B IIPUPOZIE HYKJIEOTHAA B OJHTOHYKJIEOTHN Oosee, yeM Ha okojio 50%, 45%,
40%, 35%, 30%, 25%, 20%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%,
2% wumn 1%. B HEKOTOpPbIX BapuUaHTax OCYLIECTBJIEHUS TOYHOCTb BOCIPOU3BENEHUs
JepUBAaTU3MPOBAHHOIO C TOMOINBIO JIMHKEpAa HE BCTPEYAIOLIErocsi B MPHUPOJAE HYKJIEOTHUIA
coctapysier 1o MeHblied Mmepe 98%, 98,1%, 98,2%, 98,3%, 98,4%, 98,5%, 98,6%, 98,7%,
98,8%, 98,9%, 99%, 99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%,
99,91%, 99,92%, 99,93%, 99,94%, 99,95%, 99,96%, 99,97%, 99,98% wumu 99,99%.
COOTBETCTBEHHO, B pAa3JIMYHBIX BApUAHTAX OCYINECTBJECHUS HACTOSILEr0 H300peTeHHs
obecreunBarOTCsl CHOCOOBI HCHOJIBb30BAHUSI HE BCTPEUAIOIIUXCS B TMPHUPOAE HYKJICOTHAOB,
JepUBAaTU3UPOBAHHBIX C MOMOLIBIO JTHHKepa, A1 npoaykuuu JJHK nmn PHK, kxoropas ssnsercs
calT-cnennpuiecku MOAM(UIMPOBAHHON APYroil MONEKYJIOH, MpencTaBisioleil nHTepec. B
HEKOTOPbIX BapHMaHTaX OCYIIECTBICHUS] CaWT-ClelM(UUECKOe BKIIOUEHHE Pa3JIMYHBIX
(PYHKLMOHATBHBIX TPYII MPOMCXOANT IO WM NOCe aMILUTUHUKAIMKU. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHS] CAWT-CIIEHU(PUUECKYI0 (YHKLUMOHATU3ALMIO HCIONB3YIOT JJIsi TPHIIOKESHUH

SELEX.

[00132] ITpumepom crtpareruu mnonyuennss JJHK wnm PHK, koropas caiiT-cneunduuecku
MoaudUIUpoOBaHa APYTroi MOJEKYJIOH, MPEACTABISIIOIIEH HHTEpeC, CIyKUT (hopchopoTroarHas
crpaterust  (purypa 3), KOTOpas ONMUpAaeTcss Ha CaWT-Cenuduueckoe  BBEICHHE
dopcdoporroarHoi rpymnmel B JIHK nimn PHK yepes pubo- ninm nesoxkcupudo- o-tuorpudocdar
OJTHOTO U3 HE BCTPEYAIOINUXCS B MPUPOe HykJeo3unos u3 ¢purypsr 1 wiu 2. Tlocne BkIroueHUs
B JIHK wmu PHK dopchopoTroaTHas rpymma MOXKET ObIThb HCIOJNB30BAaHA JJISi CBSI3bIBAHUS
peareHTOB, KOTOpble HeCyT Y-OpoM-o,[-HeHachIlleHHble KapOOHWIbHbIE, Honm (Wium Opom-
)JarleTHIIbHBIE W a3UPUAMHIICYJIb(OHAMUIHbBIE TPYMITBI IS TOJYYSHHs CalT-crieiuudecKu
dysaknuonanusuposannoit JJHK wnu PHK. AnsrepHarusro, nocie Bxmouenus B JIHK wiu PHK
dopchopoTroaTHass Tpymma MOXKET OBITh HCIONBb30BaHA I CalT-crienuUYecKoro
pacwemienns JHK wmnu PHK ¢ nmomompro #oga B IIETOYHOM pPacTBOpE WIM MOAITAHOINA,
COOTBeTCTBeHHO. TakmMm oOpa3oMm, d¢opchopoTHoaTHas crTparteruss obOecrneyuBaeT CaiT-
cienn(PUIecKyr0 MOAN(HUKAMIO OCTOBA HYKJIEMHOBOH KUCJIOTHI H 0OeCneunBaeT crnocod cair-

crieu(pUIecKOro pacIleuIeH sl OJIMTOHYKIEOTHIHOMN L.
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[00133] Eme omna crparerust monydenuss JIHK wiu PHK, koropas caiiT-cnenunduuecku
MOIU(ULIMPOBAHA APYrodl MOJIEKYJIOH, MPENCTaBISIOMEH WHTEpeC, HMEHyeMasi JUHKEPHOIl
cmpameeuei (purypel 4 u S), UCMONB3YyeT ACPUBATH3ALMIO HE BCTPEYAIOIIUXCS B MPHUPOIE
HYKJIEMHOBBIX OCHOBaHMH JMHKEpOM ((purypa 2), KOTOpBIH MOTYT OBITh HCIIOJNB30BaH IS
NPUCOEANHEHNST (PYHKLUMOHAJBHBIX TPYI, MPENCTABISIOIINX HHTEpec, Jubo mepen
noymuMepusanueit (crocodom P nnmm T7 PHK-nmonanMepassl-onocpenoBaHHON TPAHCKPHUITLUN
C HCHOJIb30BAHHEM COOTBETCTBYIOLIETO (PYHKIMOHAIU3UPOBAHHOIO HYKJIEOTUATPUPOChHaTHOTO
peareHTa, KOTOpbIil Bkirouaercst B cuHtesupyemyro JIHK- wnun PHK-nens), 1100 ¢ momouisio
peakuuy B3aUMOJIEHCTBHS JIMHKEpA HE BCTPEYAIOINErocsl B MPUPOAE HYKJIEHHOBOIO OCHOBAHUS
1ocjie BKJIKYEHHUS B  OJHIOHYKJICOTHAHYIO ILeMb C COOTBETCTBYIOLIUM  PEAareHTOM
byHkunoHanu3amu, Hanpumep, NHS-comep:kaluM peareHToM, TakKe COAEPIKAIlUM LENEBYIO
¢yHkuMoHaNBHYIO Tpymmy, rae NHS pearupyer co cBOOOIHOW aMHHOTPYNIIOH aMHHO-
(YHKLMOHATM3UPOBAHHOTO, HE BCTPEYAIOIIErOCs! B MIPUPOE HYKJIEHHOBOTO OCHOBAHUS, TAKOTO
kak dSSICSA, dAMMO2A wnu dTPT3A. Ha ¢urype 4 taxke mokasaHa JIMHKEpPHAs CTPATETHsI
aMUHO-QYHKLMOHANU3aMK ¢ ucrojib3osanreM dSSICSA u dMMO2PA xoropas mospossier

caifT-crienugpuieckoe ABoiHOe MeueHue nyriekcHoi JJHK.

[00134] Hanpuwmep, (yHKIMOHATU3ALMSI MOXET OBITh JOCTUTHYTA IIOCHE BKJIFOYEHHUS B
OJINTOHYKJIEOTH/I HE BCTPEYAIOLIerocsi B NPUPOJE HYKJIEHHOBOTO OCHOBAHMS C JIMHKEPOM,
HECYIUM  MepBMuHyr0  amuHorpymmy  (mampumep, dTPT3%). Bonee  KOHKpETHO,
(YHKLHMOHATM3ALMS MOXET OCYINECTBJISITBCS C MOMOLIBI PEAKLUU MEPBHYHONW aMUHOTPYIIIIBI
(HampuMep, MPONMAPTHIAMHHOTPYIIBI) M HECYIIEero Kapro peareHTa, BKIYas CIOXKHBIH N-
rugpokcucykuuHaumuaabii (NHS) adup (purypa 4). Ananoru, paspaboTaHHbIE i JAHHOTO
NpUMeHeHu s, BKI0YaloT B ceoa dSSICSA, dSSICSPA, dMMO24, dMMO2PA, dTPT3PA u dTPT34
(HarmoMHUM, 4TO "A" OTHOCHTCSI K HYKJIEOTHY C MpomnapriiaMiaoM U "PA" oTHOCHTCS K TOMY
e IMHKEPY C 3allUTHON TPpymmoH, cM. ¢purypy 2 u moanuch K Heii). Ilpumenenne dTPT3PA,
HECYIero 3allMIIEHHYI0 MepBHYHyr0 mnpomaprumamusorpynmy u dTPT34)  mecymero

MEPBUYHYIO MPONAPTHIAMUHOTPYIY, Uit (DYHKIIMOHATH3ANH, CrIelu(UIECKOl B OTHOLIEHUH

NMOCJICAOBATCIIBHOCTU OJIMT'OHYKIICOTUAOB, PACKPBITO U 3asBJICHO B JAHHOM I/1306peTeHI/II/I.

[00135] Caiir-cneunguveckass (QyHKUMOHANM3ALMK  OJHUIOHYKJIEOTHIAA MOXET  TaKXkKe
BBIMIOJIHATBCST € HCHOJb30BaHHEM  Katanmsupymoro  wmenpto  (I)  asmm-amkuHOBOTO
ukstonpucoenuaeHust (CuAAC) (m.e. TMHKEPHOH CTpAaTErHy C MPUMEHEHHUEM PEeaKINH "KIIHK-
xumun"; Gur. 5), ¥ 1718 JaHHBIX NPUMEHEHHH MOTYT ObITh Hcronb3oBanbl dSSICSC, dSSICSCC,
dDMO®®, dDMOC, dMMO2PCC dMMO2PCC, dTPT3° u dTPT3C (durypa 2). B xaxmom

ciydae, pudo3unTpudocdaThl HE BCTPEUAOIINXCS B MPUPOAE HYKICHHOBBIX OCHOBAHHUMA MOTYT
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NMPUMEHSATBCS JJIsI TPAHCKPUIILUU C LENbI0 TOoJy4deHus caiT-cnennduueckn medenoit PHK, u
ne30Kcupuoo3mITpudocdarsl He BCTPEHAIOLIUXCS B MPUPOJIE HYKJICHHOBBIX OCHOBAHHUHA MOTYT
UCTIONIB30BaThCs, Hampumep, B [1LP, nns monydyenus cait-cnenndruecku medenoit JIHK. He
BCTPEUAIOIIMECS B MOPUPOJAE HYKIECHMHOBBIE OCHOBAHUs, COJAEpIKALUME aLETHUICHOBYIO
(ATKMHUIIBHYIO) JIMHKEPHYIO TPyMIy, noaxonsmyo st npuMeHeHuHn B CuAAC-KOHBIOTALINY,
d5SICS®O, d5SICSCC, dDMOC, dDMOC, dMMO2PC, dMMO2PCC, dTPT3© u dTPT3CC,
cocoObl WX TIONY4YEHHUs, a TakKe CIOCOObl WX MPUMEHEHHs B TMOJYYCHUHM TaKUX CanT-

CHeLII/I(I)I/ILIeCKI/I MCUCHBIX OJIMTOHYKJICOTUAOB, PACKPBITHI U 3asABJICHbBI B JTAHHOM I/1306peTeHI/II/I.

[00136] Jlemoncmpayus obweii popcpopomuoamnoii  cmpameeuu (purypa 3). UroOw
NPOJAEMOHCTPUPOBATh BOSMOXKHOCTH MX CHCTEMBI, aBTOPbI NMPHUIOTOBWIM O-THOTpHpOCchaT He
BCTpevaromerocsi B npupone Hykineoruna, d5SSICS (d5SSICS-aS), u Bcrpommu ero B JIHK B
HIOJIO)KEHHH HANPOTHUB COOTBETCTBYIOLIETO €My, HE BCTPEYAIOLIErocss B MPHPOAE HYKJIEOTHIA
dNaM, wucnone3ys crangaptayo IIHP. OddextuBHOCTS amMmudukamuu #u  TOYHOCTb
BrmoueHuss d(dSSICS-aS)TP mpesbimaer 99% M mpakTUYECKW HMIACHTHYHBI PE3YJIbTATaM,
nonyueHHbM ¢ dSSICS. Jlns GpyHKUMOHANIN3aMK JAHHOW HE BCTPEUaroIneiicss B MPUPOAE Maphl
OCHOBaHMH, aBTOPBI MOABEPIIIN CaNT-CrieU(HIECKH BKIOYEHHYIO (HOpCPOpPOTHOATHYIO CBS3b
B3aumoneicTBio ¢ uomoauetua-PEG,-OuoruHoM, uroObl  momeruts  JIHK-myrutekc
(yHKUMOHANTBHOCTBIO OHOTHHA.® UTOOBI OXapakTepu3oBaTh AAHHBIA caiiT-crienupuueckuii
aIIyKT, aBTOPbI MHKYOHPOBAJIM €ro B MPHUCYTCTBHM CTPENTABHINHA M 3aTE€M KOJUYECTBEHHO
Olpefessid  CTeneHb (DYHKUMOHANM3ALMKA aHAJIM30M CABHra B reje. ABTOPbl CMOIJIH
npeodpaszoBate or 60 nmo 70% ¢opchopoTnoaTHOl CBS3UM B (DYHKIMOHAIM3UPOBAHHOE
MPOU3BOJIHOE, YTO SIBJISIETCS CTAHAAPTHOM 3P PekTuBHOCTHIO (70%) M MPOTOKOJIOB MEYEHHUS,
paHee onucaHHbIX B uteparype (cm. Fidanza, J. A.; Ozaki, H.; McLaughlin, L. W, Site-specific
labeling of DNA sequences containing phosphorothioate diesters. J. Am. Chem. Soc. 2002, [14
(14), 5509-5517.). [laHHble KOHBIOTUPOBAHHbIE MPOM3BOAHBIE OOJANAIOT  BBICOKOH
CTa0UJIBHOCTBIO B YCJIOBHSIX, XapaKTEPHBIX JJIsl TEIUIOBOH aeHarypauuu aymiekcos JTHK, T.e.
npu 50 °C B Teuenne Houn B auana3one pH ot 6,0 no 8,3 (<10% pasznoxeHue), a Takxke npu 95
°C B Tewenne 3 muHyT npu pH 8,3 (<5% paznoxkeHue). ABTOpPHI NPEANONATaKT, YTO
(dopchopOTHOATHYIO CTPATETHI0 MOYKHO OJMHAKOBO XOPOIIO HCIOJIb30BATh C APYTUMH Mapamu

OCHOBaHUH, HE BCTpeHaromuMucs B npupone, Bkmoyas dSSICS-dMMO2 u dSSICS-dNaM.

[00137] B pa3nu4HbIX BapuUaHTaX OCYIIECTBJICHUS HACTOSALIETO M300peTeHHs: o0ecreunBaeTcs
dopchopornoarnas crpaTerus C HCIONB30BAHHEM HE BCTPEYAIOIINXCA B MPUPOAE Map
ocHoBanuii dTPT3-dNaM, dTPT3-dMMO2 wunu dTPT3-dDMO wu nepuBaTH3MPOBaHHBIX C

NMOMOILIBIO JIMHKEpPA UX BAPUAHTOB.
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[00138] Dopchopornoarnasi cTpaTerusi M CTpPATErwss HAa OCHOBE JIMHKEPA HE SBISIFOTCS
B3aMMOUCKJTFOYAIOIIIMH M B COYETAHUH AOJDKHBI MO3BOJHUTH MPOBECTH MOANPUKALIUIO TAHHOTO
caiita pa3NUYHBIMUA (DYHKIMOHAJIBHBIMU TPYIIIAMH B KOJHYECTBE IO TPEX, NPUYEM OJHA
MPUCOEIUHSAETCST K IEPBOMY HYKJIEHMHOBOMY OCHOBAaHMIO Mapbl HYKJIEHMHOBBIX OCHOBAHHI,
BTOpasi MPHUCOEAUHSAETC KO BTOPOMY HYKJIEMHOBOMY OCHOBAHHUIO Mapbl HYKJIEHMHOBBIX
OCHOBAHHUH, a TpeTbsl NPUCOENUHSAETCS K OCTOBY HEMOCPEACTBEHHO B S5'-NIOJIOKEHUU He

BCTPEYAIOIIETOCs B IPUPOJE HYKIIEOTUA.

[00139] Jlemoncmpayusa naunkepnoii cmpameeuu ¢ nepsuunvim amunom (burypa 4). na
najgbHEHINel JTeMOHCTPALMU OCYLIECTBUMOCTH CBOEH CHCTEMbl aBTOPbI CHHTE3UPOBAIH U
OXapaKTepPU30BAJIU IePUBATH3HPOBAHHBIE C MIOMOLIBIO AMHHO- U 3AIIUINEHHOTO aMUHO-JIMHKEPa
BapuanTbl d5SICS u dAMMO?2 (durypa 2). ABTOpsI OKa3any, uto, Oyaydu cnapenasiMu B JIHK
C PACHOJIOKEHHBIMH HANPOTHB, MX COOTBETCTBYIOLIMMH, HE BCTPEYAIOIIMMHUCS B TMPHPOIE
nmapTHepaMH, KaXablii W3 HUX Xopomo ammuduuupyercs ¢ nomomptro [P u
tpanckpubupyercs B PHK. Cssswizanue JIHK, comepxameii dMMO2* umm dSSICSA,
nonyueHHbiMu [T1P-amnmudukanueii, c NHS-s¢pupom 6noruna, nporekaer ¢ 3¢ (HheKTHBHOCTHIO

oT 55% no 70%, COOTBETCTBEHHO.

[00140] ABropsI mokasamu, uro pubonykneoruarpudocdarsr SSICSTA, SSICSA, MMO2PA wn
MMO2* Ttpanckpubupyrorcs 8 PHK T7 PHK-nonumepasoif ¢ BbICOKOi 3()(pEKTHBHOCTBIO H

TOYHOCTBIO BOCTIpou3BeneHus (Gpurypa 7).

[00141] B pa3nu4HbIX BapuUaHTaX OCYIIECTBJICHUS HACTOSLIEr0 M300peTeHus: o0ecreunBaeTcs
caiit-cnenuduueckas monupukaims JHK wumu PHK ¢ wucnonssosanuem dTPT3Y-dNaM,
dTPT3%-dMMO2 unu dTPT3-(d)DMO (rne R npencrasnser coboii nunkep, Hanpumep, R = H
ans dTPT3, R = 3-amunonporus-1-un ans dTPT34, R = guxmopaneTun-3-aMHHONPOMUH-1-17
st dTPT3PA, R = 4-okcarenra-1,6-quus-1-un1 mis dTPT3CO, R = remra-1,6-muun-1-un s

dTPT3%%).

[00142] Jlemoncmpayus obweii aunkepnoii cmpameeuu ¢ aikunamu (purypa 5S). Jna
JambHEHInel AeMOHCTPALMU OCYIIECTBUMOCTH CBOEH CHCTEMBbl aBTOPbI CHHTE3HPOBAIH U
OXapaKTepU30BAIM AJKWHWIbHbIE (PyHKUHOHamM3upoBaHHble BapuaHTel dSSICS, dDMO wu
dMMO?2, srmouast d5SICS®O, d5SICSCC, dDMO®?, dDMOC, dMMO2P<°, dMMO2r<C
(burypa 2) Kaxpplii U3 HaHHBIX aTKUH-(QYHKIHOHAJIM3HPOBAHHBIX, HE BCTPEYAIOLINXCS B
NPUPOAE HYKICOTHIOB NoibkeH 3pdexkrnBHo ammumnduuuposatecs B I[P, korna mpucyTcTByeT
B JIHK. IMocne ammmpukamun JJHK, conmepsxamas, Hanpumep, mapy ocHopanuii dSSICSCO-

dNaM, mosxeTr ObITh 3 PEKTUBHO CalT-CrieudrIecKd MOTUPHUIIMPOBAHA MAJIBIMH MOJIEKYJIAMHU

wii ogHUM win Oojee Oeikamu, OOJANAOIIUMU a3WIHBIMH TPYMNIAMU C HCTIOIB30BAaHUEM
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peakuui KJIMK-XUMHH, HAIpUMep, KaTAIN3UPYEMBIX MENbI0 KIIMK-PEaKIMHA. ABTOPBI TaKKe
nponemonctpupoBamn npuMeHumMocte dEMO u dFEMO (¢durypa 2) mnis BKIIOYEHHS B
OJIUTOHYKJIEOTHIbl U TPHMEHEHHE MaHHBIX (YHKIMOHAJIN30BAHHBIX OJIMTOHYKJIEOTHIOB B
peakuMsx KINK-XUMHH C a3ugamMu sl (PyHKIMOHAIM3aLWU  OJHMIOHYKJIEOTHAOB CaMT-

cienu(pUIecKM 00pazoM.

[00143] Jemoncmpayus nunkepnoii cmpamezuu ¢ dTPT3™ (purypa 6). Jlobanenue nunkepa K
ckapdonmam dSSICS m dMMO?2 3HaumTenbHO CHIDKAET 3PQPEKTUBHOCTb, C KOTOPOH He
BCTpEYAIOLINECs B MPUPOAE HYKJIEOTHIbl (epMeHTaTuBHO BKMouatorcs B JIHK, uro, kak
OXKMJAETCsl, OTPAHMYHT UX NPAKTHYECKOe MpPUMEHeHHe. TeM He MeHee, aBTOpbl OOHapY KHIIH,
yro ckadpdong dTPT3 ropasgo OGomee TonepanTeH k pobasieHuio yuHkepa (durypa ©0).
Hanpumep, dTPT3PATP skmouaerca JHK-nomumepasamu B mpaiimep Hamporus dNaM B
MAaTpULE C MPAKTHYECKU TAKOH ke 3(P(HEeKTUBHOCTHIO M TOYHOCTHIO BOCIIPOU3BEACHUS, KaK U
npuponHass mnapa OcHOBaHMH. COOTBETCTBEHHO, B PA3JIMYHBIX BAPUAHTAX OCYIIECTBICHHSI
HACTOSIIIEr0 M300peTeHust o0ecrnevynBaeTcss NPHUMEHEHWE He BCTPEYAIOLIMXCS B IPHUPOAE
HYKJIEMHOBBIX OCHOBaHMii Ha ocHoBe ckaddomma dTPT3, skmouas dTPT3P* (zammmenbiit
aMHHO-(DYHKLMOHAbHBIT nuHKep), dTPT3* (ammuO-pyHKIMOHANBHEI nuHKep) w dTPT3CC
(anxuH-a3uIHBIA 5(QUPHBIN JTUHKED Ui AepUBATU3ALMN ¢ TOMOLIBIO Kiuk-xumun), u dTPT3CC

(aJ'IKI/IH-aSI/II_IHHﬁ TpI/IMeTI/IJIeHOBblﬁ JIMHKED IJid A€pUBaATU3ALlUN C IMOMOIIBIO KJII/IK-XI/IMI/II/I) B

CUHTe3€e caiT-creruduiecku PyHKIMOHATM3UPOBAHHBIX OJTUTOHYKJICOTH/IOB.

[00144] Ha cxeme 1 nokazanbl npumepsl dTPT3 ¢ pa3snuyHbIMU JTUHKEpAMU, KOTOPBIE MOTJIH ObI

OBITh MCTIONIB30BAHBI JyIs1 caT-cieundudeckoit monupukaunu JJHK wmm PHK.
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[00145] [nst sICHOCTH TMOKa3aHbl TOJNBKO (PparMeHTBl CTPYKTYPbl HYKJIEHHOBOTO OCHOBAHHS
dTPT3, HO cienyeT NOHUMAaTh, YTO OHH UCIIONB3YIOTCS, OyAyYM 4acThiO HYKJIEOTHIOB. Peakunu
(yHKLHMOHATM3ALMHA MOTYT OCYIIECTBISITHCS JINOO 10 BBEIEHHS HE BCTPEYAIOIIUXCS B TPUPOJIE
HYKJIEHHOBBIX OCHOBAHUHU B OJIMTOHYKJIEOTHJ, JHOO mocne 3toro. Cxema 1, BepxHss peakuus,
unmoctpupyer npumenenne dTPT3A comepskamero Hecymuii TEepBUYHBIA AMHH JIHHKED,
KOTOPBIH alMJIMPYIOT C MIOMOIIBI0 aKTUBUPOBAHHOTO CIIOXKHOTO 3¢upa ¢ 00pa3oBaHUEM aMU/a,
B koTopoM R-rpynna conep:xut xapro. CpenHsis peaklysi CXeMbl | WILTIOCTpUPYET NPUMEHEHUe
dTPT3C (raxxe moxer 6bTh ucnonszoan dTPT3CY), comepixainero Hecymuii aNKUHUIBHYIO
TpyNIy JUHKEP, KOTOPBIM B3aUMOAEHCTBYET C a3UJIOM C MOJIYYEHUEM TPHUA30JIa Yepe3 PEaKLUIo
KJIIMK-XUMHH, rae R-rpynmna tpuasona, koTopblil oOpasyercs, conepkuT kapro. Hkusis peakius
WUTIOCTpUpyeT Haubosee obwuii ciydait mns mpousBogHoro ckaddonma dTPT3, Hecymero
JMHKEPHYIO rpynmy R ¢ peakiMoHHOCTIOCOOHOH TIpyMIOH, KOTOpas MOXKeT H30UpaTesbHO
00pa30BbIBaTh KOBAJIEHTHYIO CBsi3b C TPymnnoil Rz, koTopas BKIIOYAEeT peakMOHHOCIIOCOOHYIO
IPyNIy, KOMIUIEMEHTAPHYIO pPEaKIMOHHOCIIOCOOHOH TpymIe JHWHKepa, Hampumep, THOJ-

MaJICUMHA, TUAPasSuH-aJIbACTUA U T.O.

[00146] B opmHOM BapuaHTe OCYIIECTBIEHHS  JIMHKEp, COAEpXKalIui  a3suAHYIO
PEAKLIMOHHOCTIOCOOHYIO ~ TPYMIy, SIBJISETCS NPUMEHHMBIM JJIsl  TPUCOCAMHEHUS] Kapro,
COIEpIKAIIero ajIKWH, MOCPEACTBOM KIIMK-PEakluu. B OIHOM BapuaHTe OCYLIECTBJICHHSI JINHKED,
COIEpIKAIMi THOJNIBHYIO TPYIIY, MOKET 00pa30BbIBATE OOpaTHUMbIE NHUCYJIb()UIHBIE CBSI3U WJIH
HEOOpaTUMBbIe CBSI3M C PA3IMYHBIMU, NPUHUMAKOLIUMHU KApro TrpyInaMH, BKJKOYAs, HO He
OTPaHUYHUBASCH MMM, MaJeUMHUA, OpOMHI, HOAWI, CYJIb(QOHUIIbHBIE MPOU3BOMHBIE, AKTUBHbIE
CIOKHBIE 3(PUPbI M W30THOLIMAHATHBIE MPOU3BOAHBIE. B OJHOM BapUaHTE OCYINECTBIICHHS
JIMHKEP, COAEP KAIIUN a3UIHYIO TPYIIIY, BCTYIAET B PEAKLIUIO C Kapro-MOJIEKYJIOH, coneprramei
¢dochunoBYIO TPYIITY.

[00147] B onHOM BapuaHTe OCYIIECTBJIEHHUS OJMTOHYKJIEOTHI, COAep KAl OaHO wiu OoJjee
JIepUBATU3UPOBAHHBIX C TMOMOINBIO JIMHKEPA HE BCTPEYAIOIINXCS B MPUPOAE HYKJIEUHOBBIX
OCHOBaHUWH, CKOHQUIYpUPOBAaH JJii TPUMEHEHHS B Ka4eCTBe MOJIEKYJSIPHOTO MasiKa.
dnyopodop MONEKYISIPHOTO Masika MPENCTaBIsIeT COO0H Kapro-MOoJeKyJly, MPUCOETUHEHHYIO K
PEAaKLMOHHOCTIOCOOHOMY — LIEHTPY  [O€PUBATHU3UPOBAHHOIO C TIOMOILIBIKO  JIMHKEpa, HE
BCTPEYAIOIIET0Cs B MPUPOJIE HYKIEHHOBOrO OCHOBaHMs. [IpumMepsl kapro-mosekya ¢guyopodopa
BKJIIOUAIOT, HO He OorpaHuuuBarTcs umu, 6-FAM, ¢pnyopecueun, Cy3™, JOE (6-xapbokcu-4',5'-
nuxjop-2',7'-numerokcudnyopecuenn), Cy5™, TAMRA, MAX, TET™, ROX (xapboxcu-X-
ponamun), TYE™ 563, rexcaxnopduyopecuenn, TEX 615, TYE™ 665, TYE 705, Alexa
Fluor® 488, Alexa Fluor® 532, Alexa Fluor® 546, Alexa Fluor® 594, Alexa Fluor® 647, Alexa
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Fluor® 660, Alexa Fluor® 750, IRDye® 800CW, ATTO™ 488, ATTO™ 532, ATTO™ 550,
ATTO™ 565, ATTO™ Rhol01, ATTO™ 590, ATTO™ 633, ATTO™ 647N, pomamus
Green™-X, ponamun Red™-X, 5-TAMRA™, Texac Red®-X, Lightcycler® 640 u Dy 750.

[00148] B HeKOTOpBIX BapHaHTAaX OCYILUECTBJIEHUS HE BCTPEYAIOLIAsCS B NPUPOAE Mapa
OCHOBAaHMH, TMO3BOJSIET  BBIIOJHUTH  CalT-cnennpuyeckoe  BKIKOYEHHE  PA3JIMYHBIX
¢yukunonaneHbix rpynmn B JIHK nns npunoxenunit SELEX (Systematic Evolution of Ligands by
Exponential Enrichment, Cucrematudeckasi >BONIONHS JIMTAHAOB SKCIMOHEHLUAJIbHBIM
oboramennem), Bkirodasi reHepauuio JIHK- w/mnu PHK-antamepos. JIHK- u PHK-anTamepsr
UMEIOT pa3HOOOpa3Hble MHUIIEHH, BKJIOYAs HYKJIEHHOBBIE KHUCIOTBHI, Majble MOJEKYJIbI,
nentuzapl, yriaesonael U kinetku. SELEX Bxmouaer B ceOs co3naHue OMONMOTEKM MOJIEKYJ
HYKJIEMHOBBIX KHMCJIOT, KOHTAaKTHPOBaHHE OMONMOTEKU C MOJEKYJIaMU-MHUIIEHSIMU JAJs1 BbIOOpa
MOJIEKYJl HYKJEWHOBBIX KHUCJIOT, KOTOpPbIE CBSI3bIBAIOTCA C MOJIEKYJIaMHU-MULIEHSIMH, W
aMIUTM(UKALMIO YIEHOB OWOMMOTEKH, KOTOpBIE CBSI3BIBAIOTCS C MOJIEKYJIAMU-MHLICHSIMH.
JlonmonHuTeNbHBIE payHABl OTOOpa W aMIUIMpUKAIMK MPONOJUKAIOT, IOKa HE MOoJy4ar
IOCTaTOYHO amnTtaMepoB. ArmnTamep, B OJHOM acleKkTe, BKIOYaeT B cebs mmoboe He
BCTpEYAroLIeecss B IPUPOIe OCHOBAHME, PACKPBHITOE B HACTOALIEM H300peTeHuu. B HeKoTophIx
BapuaHTax ocymecteieHust dkcrnepuMeHT SELEX, B KOTOPOM KOMIOHEHTHI OUOIHOTEKH
CoZiep’KaT HEe BCTPEUarIluecs B MPHUPOJE HYKJIEHHOBbIE OCHOBAHHS, IE€HEPUPYET CPOICTBO
anTaMepoB MPOTHUB MOJIEKYJbI-MULIEHU B pesyabtate 1, 2, 3,4, 5, 6, 7, 8, 9, 10 unu meHee
payHa0B 0TOOpa MO CPaBHEHHIO ¢ OMOJMOTEKOM, KOTOpas HE COMAEPKUT HE BCTPEYAIOINUECS B
NpUPOJEe HYKJIEHHOBbIE OCHOBaHHUS. B HEKOTOpPBIX BapuaHTaX OCYLIECTBIIEHUS anTaMmep,
cofep KaLIii OTHO MK O0Jiee HYKJIEHHOBBIX OCHOBAHHUH, HE BCTPEYAIOINUXCS B IPUPOJIE, UMEET
Oonblee CPOACTBO K MOJEKYJIe-MHUIIEHH, YeM anTaMep, COAEPKAIlUi TOJNbKO MPHUPOIHBIE
HYKJICHHOBbIe OCHOBaHMs. JloOaBieHue omHOro mim 0Oojiee HE BCTPEYANOIUXCS B MPUPOIE
HYKJIEMHOBBIX OCHOBaHUU B OuOnmoreky SELEX mMOBbIIIAaEeT XUMHYECKOE U CTPYKTYPHOE
pasHooOpasue monydaembix JIHK- wmmm  PHK-antamepoB. B HekOTOphIX  BapuaHTax
OCYILIECTBJIEHUs] HE BCTpPEYAIOLUINCS B TMpPHUPOJAE anTamep HMeeT [0 MeHblIel Mepe
HAaHOMOJISIPHOE CPOACTBO B OTHOLIEHHHM €ro MOJIEKYJbI-MUIIEHH. B HEKOTOpbIX BapuaHTax
OCYILIECTBJIEHUs] HE BCTpPEYAIOLUICA B TMpPHUPOJAE amnTamep HMeeT [0 MeHblIed Mepe
IUKOMOJIIPHOE  CPOJCTBO B  OTHOLIEHWM €ro  MoJekyiabl-MuiieHd. Hampumep, He
BCTPEUAIOIIMIICS B NPUPOJE anTaMep HUMeEEeT CPOJCTBO K €ro MOJeKyJie-MHUIIEHH, KOTOpOoe
cocrasiyisteT OT 1 10 1000 mMone. B HEKOTOPBIX BapUaHTax OCYINECTBJICHHS] HE BCTPEUAIOILMICS
B MPHUPONE anTamMep HUMeeT 1O MEeHbLIeH Mepe (PEeMTOMOJSIPHOE CPOACTBO K €ro MOJIEKYJie-
muineHu. Hampumep, He BCcTpevaroluiicss B pUpOJie anTaMep UMeeT CPOJCTBO K €ro MOJIeKyJie-

MUIIIeHH, KOoTopoe coctanisieT oT 1 1o 1000 ¢momnbs. He BCTpewarommiicss B mpupone anramep,
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BbIOpanHbIl ¢ momombio SELEX, moker Bkirovats 1, 2, 3, 4,5, 6,7, 8,9, 10, 15, 20 unu 6onee
HYKJIEMHOBBIX OCHOBAaHHWH, HE BCTPEYAOIIUXCS B Mpupone. B HEKOTOpBIX BapuUaHTax
OCYLIECTBIIEHHs] HE BCTpedaroumiics B mnpupone antamep coxepxkutr dTPT3 wmm  ero
NPOM3BOJHOE HIJIM aHAJOr. B HEKOTOPBIX BapHAHTaX OCYLIECTBIEHHS HE BCTPEUAIOIIHMNCS B
NPUPOZE anTaMep COAEPIKUT HYKJIEHHOBOE OCHOBaHME, umewomee ¢opmyny ald4a, wimm ero
NPOM3BOJHOE MM aHAJOr. B HEKOTOPBIX BapHAaHTaX OCYLIECTBIIEHHS HE BCTPEUAIOIIMNCS B
NPUPOZE anTaMep CONEPKUT HYKJIEHMHOBOE OCHOBaHME, uMeromee (opmyny al4b, mmm ero
NPOM3BOJHOE HJIM aHAJOr. B HEKOTOpBIX BapHAaHTaX OCYLIECTBIEHHS HE BCTPEUAIOIIMNCS B
NPUPOAE anTaMep COAEPKUT HYKJIEHMHOBOE OCHOBaHMe, umeromee ¢opmyny aldc, uimm ero
NPOM3BOJHOE HJIM aHAJOr. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHS HE BCTPEUAIOILIMICS B
NPUPOZE anTaMep CONEPKUT HYKJIEHMHOBOE OCHOBaHME, uMerouee (opmyny al4d, mmm ero
NPOM3BOJHOE HJIM aHAJOr. B HEKOTOpBIX BapHMaHTaX OCYLIECTBIIEHHS HE BCTPEUAIOIIMNCS B
NPUPOJE anTaMep COAEPIKUT HYKJIEHHOBOE OCHOBaHUe, umeromee Gopmyny olde, wnmm ero
NPOM3BOJHOE HJIM aHAJOr. B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHHs HE BCTPEUAIOLIMNCS B
NPUPOJE anTamep CONEPKUT HYKJIEHHOBOE OCHOBaHHWe, umeromiee ¢dopmyny ol4f, wmm ero
NPOM3BOJHOE HJIM aHAJOr. B HEKOTOpBIX BapHAaHTaX OCYLIECTBJIEHUs HE BCTPEUAIOLIMICS B
NpUpPOAE amnTamep COAEPKUT HYKJIEHMHOBOE OCHOBaHHe, uMmeroee ¢opmyny [8a, mimm ero
NPOU3BOHOE WJIM aHAJOr. B HEKOTOpBIX BapHaHTax OCYIIECTBIEHUS HE BCTPEYAOILIMICS B
NPUPOZE amnTaMep COAECPKUT HYKJIEHHOBOE OCHOBaHHWe, umeromee ¢opmyny [8b, wmmu ero

MPOU3BOAHOC UJIU aHAJIOT.

[00149] Pa3nuuHble KOMOWHAIIUK KOMIIOHEHTOB, M3JIO)KEHHBIX BBIIIE, B OTHOLIEHUH MPUMEPOB
PEAKLIMOHHBIX CMeCeH M PEaKLIMOHHBIX CIIOCOOOB, MOTYT OBITh MPENIOCTABICHBI B BUIE HAOOpaA.
Takoli HabOp MOXeT BKJIIOUaTh B ce0sl OTHEJIbHbIE KOMIIOHEHTBI, KOTOPbIE OTAENEHBI APYr OT
Apyra, HampuMep, HaXOAUTBCS B OTAENBHBIX COCyax WM ynakoBkax. Habop Moxer BKIFOYATh
B ceOs omHy wim Ooyiee CyOKOMOWHAIIMIA KOMIIOHEHTOB, W3JIOKEHHBIX B JAHHOM JOKYMEHTE,
omHy wiu Ooyee CyOKOMOWHAIMI, OTHENEHHBIX OT JPYrUX KOMIIOHEHTOB Habopa.
CyOxomOuHaImu MOTYT OOBEIHHSATHCS ISl CO3JJaHUS U3JIOKEHHOW B TAHHOM H300peTeHnH (Min
OOBEOUHEHHOW Ui TPOBEACHUS pEaKLUH, H3JOKEHHOW B HACTOSALIEM H300pETEHNH)
peaKLUMOHHOH CcMecH. B KOHKpPETHbIX BapHaHTaX OCYLIECTBIEHHs CyOKOMOMHAaIMU
KOMITOHEHTOB, KOTOpasi TPHUCYTCTBYIOT B HHAWBUAYAJIBHOM COCyI€ WJIH YIAKOBKE,

HEAOCTATOYHO AJId NMPOBEACHUA PCAKLINU, H3JI0KEHHOM B JaHHOM I/1306peTeHI/II/I.

[00150] Onnako, HaOoOp, B LEJIOM, MOKET BKJIFOUATh B CeOsi KOMIUIEKT COCYIOB HJIA YIAaKOBOK,
COIEP)KUMOE KOTOPBIX MOJKHO OOBENHMHSTH, YTOOBI OCYINECTBUTH PEAKIUI0, OMUCAHHYIO B

TAaHHOM HU300pEeTeHnH.
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[00151] HaGop MoskeT BKIKOYAaTh MOAXONSALIMK YIMAKOBOYHBIM MaTepuasl Ul Pa3MeLIeHHs
ComepKUMOro Habopa. YTIakOBOYHBIM MaTepHasl MOXKET OBITh CHENaH XOPOIIO H3BECTHBIMHU
croco0amH, MPEATOYTUTENBHO, YTOOBI 00ECIIeUnTh CTEPHIIbHYIO, CBOOOAHYIO OT 3arps3HEHUI
cpeny. YIakOBOYHBIE MaTEPHANIbI, UCIIOB3yEeMbI€ B HACTOSIIEM H300PETEHUH, MOTYT BKJIFOYATh,
HarpuMmep, Te, KOTOpble OOBIYHO HCIOJNB3YIOTCS B KOMMEpPUECKUX HaOopax, MPOAaBaeMbIX IS
NPUMEHEHUsI C CUCTEMaMH CEKBEHHPOBAHUS HYKJIEHMHOBOW KUCIOTHI IIpuMepbl ymakoBOUHBIX
MaTepHajoB BKJIIOYAIOT, Oe3 OrpaHUYEHHs], CTEKIIO, IIACTUK, Oymary, Gonbry u ToMmy nogoOHoe,
CIIOCOOHBIE COXPAHUTh B MPEAeNax yCTAHOBJIEHHBIX OIPAaHMYEHHH KOMIIOHEHT, M3JIOKEHHBIH B

HACTOSIIEM U300pETEHNH.

[00152] YnakoBO4HBIH MaTepuajl MOXKET BKIIOYAThb B Ce0sl 3THKETKY, KOTOpas yKa3blBaeT Ha
KOHKPETHBIH BUJ MPUMEHEHUs JJii KOMIIOHEHTOB. [IpuMenenue mis Habopa, KOTOpoe YKa3aHO
Ha JTHUKETKE, MOKET ObITh OOHUM WK 0Oojiee M3 YHCIa CIOCOOOB, yKa3aHHBIX B JAHHOM
ONMUCAHUU KaK TOAXOJsIIee Al KOHKPETHOW KOMOMHALIMK KOMIIOHEHTOB, MPHUCYTCTBYIOIINUX B
HaOope. Hampumep, Ha 3THKETKE MOXKET ObITh YKa3aHO, 4TO HAOOp MPUMEHUM il crocoda
KOHBIOTALMU Kapro-MOJIeKyJibl C JIMHKEPHONW TIpPyNmoOM He BCTPEYAIOINErocsi B MPUPOAE

HYKJIEMHOBOI'O OCHOBAaHUA B OJJUT'OHYKJICOTUIE.

[00153] MHCTpyKIMH TO NPUMEHEHUIO YIaKOBAHHBIX PEAreHTOB WM KOMIIOHEHTOB TaK)Ke
MOTyT OBITh BKJIIOYEHbI B HaOop. HHCTpyKUMH OOBIMHO BKJIKOYAKOT SICHbIE TEPMHUHBI,
OIMHUCBIBAIOIICE napamMeTphl peaknuu, Takue Kak HeO6XOI[I/IMbIe IS CMCILIUBaHU
OTHOCHUTEJIBHBIC KOJINYE€CTBA KOMIIOHCHTOB Ha60pa )51 06pa3ua, HeO6XOI[I/IMbIe AJ11 CMELIBAHUA

peareHTa/00pasiia BpeMEHHbIE MEPUOIbI, TEMIIEpaTypa, OypepHbIe YCIOBUS U TOMY IMOAOOHOE.

[00154] Cnenyer moHMMATh, YTO HE BCE KOMIIOHEHTBI, HEOOXOIUMBIE JIJIsi KOHKPETHOW pPeaKiuu,
JOJUKHBI TPUCYTCTBOBaTh B KOHKPeTHOM Habope. OmuH wim Ooyiee  JTONMOJHHUTEIBHBIX
KOMIIOHEHTOB ~ MOXET OBITh TMOJY4YeH W3 JAPYIHX HCTOYHHUKOB. B HMHCTPYKIMSIX,
NPENOCTABJICHHBIX €  HAOOpOM, MOXKET  COIEepPXKATbCs  PA3bsICHEHWE IO  IOBOAY
JOTOJHATEIBHOTO(bIX) KOMITOHEHTA(OB), KOTOPBIE JOJDKHBI ObITh NMPENOCTABJICHbI, U TJ€ OHHU

MOTYT OBbITb OJTY4YEHBI.

[00155] B onmHOM BapuWaHTe OCYLIECTBJIEHUs HAOOp CONEPKUT OJHO WU Oojiee He
BCTPCHAOIIUXCA B IMPUPOAEC HYKIICMHOBBIX OCHOBAaHUM WU HX MNPOU3BOAHBIC U PEArCHTDI,
CKOH(UTYpPHPOBAaHHBIE JJIs1  BBINOJIHEHUs cailT-cnenuduyeckod  (QyHKIHMOHANIM3ALUU C
UCTIOJIb30BAHUEM OJTHOTO MJIM OoJiee He BCTPEYAOIINXCS B MPUPOAE HYKJIEHHOBBIX OCHOBAHUIMA

WJIKM UX TPOU3BOAHBIX.

IIpumepsl
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[00156] B Hacrosimee Bpemsi cBOOOAHBIE HYKJIeo3uabl U pochopamunarsl coenunaennii dSSICS

u dNaM kommepuecku noctymHbl OT Berry and Associates (Dexter, MI).

Ilpumep 1. Ckpununz na ocnoge III[P 0na 6viagiienun He 6CmMpedaowiuxcsa ¢ npupooe nap

OCHOGAHUIL.

[00157] Tpudocharsr ab6-rpynnel ObLIM TONYyYEHBl HM3 pPaHEE OMHUCAHHBIX HYKJIEO3HUIOB
(Kubelka, T., Slavetinska, L., Eigner, V. and Hocek, M. Synthesis of 2,6-disubstituted pyridin-3-
yl C-2’-deoxyribonucleosides through chemoselective transformations of bromo-chloropyridine
C-nucleosides. Org. Biomol. Chem., 11, 4702-4718) B cooTBercTBHU cO cTaTtbedt Ludwig, J. and
Eckstein, F. Rapid and efficient synthesis of nucleoside 5°-0-(1-thiotriphosphates), 5'-
triphosphates and 2',3'-cyclophosphorothioates using 2-chloro-4H-1,3,2-benzodioxaphosphorin-
4-one. J. Org. Chem., 54, 631-635. Uuctoty Bcex apyrux TpudocdaToB NOATBEPKIAIN
cnocobamun MAL/IU-TOF u UV-VIS. JITHK-nomumepasst Taq u OneTaq Opuin nproOpereHs! y
New England Biolabs (Ipswich, MA). Cmecb tHT® Obiia mpuobperena y Fermentas (Glen
Burnie, MD). Kpacutens SYBR Green I Nucleic Acid Gel Stain (10000 x) 6bu1 npuoOpeTeH y
komnanuu Life Technologies (Carlsbad, CA). Cunres JAHK-matpun, D8 (Malyshev, D.A,,
Dhami, K., Quach, H.T., Lavergne, T., Ordoukhanian, P., Torkamani, A. and Romesberg, F.E.
Efficient and sequence-independent replication of DNA containing a third base pair establishes a
functional six-letter genetic alphabet. Proc. Natl. Acad. Sci. USA, 109, 12005-12010),
UCTIONB3yeMOl it payHnoB ckpuHuHra 1-5, u D6 (Malyshev, D.A., Seo, Y.J., Ordoukhanian, P.
and Romesberg, F.E. PCR with an expanded genetic alphabet. J. Am. Chem. Soc., 131, 14620-
14621), ucnionb3yemMon 11t Bcex Apyrux amrutudukanui, Opu1 onucan paHee. CeKBEeHHPOBAHUE
no Canrepy (Sanger) mpoBonuiiy, kak omucaHo panee (Malyshev, D.A ., Dhami, K., Quach, H.T.,
Lavergne, T., Ordoukhanian, P., Torkamani, A. and Romesberg, F E. Efficient and sequence-
independent replication of DNA containing a third base pair establishes a functional six-letter
genetic alphabet. Proc. Natl. Acad. Sci. USA, 109, 12005-12010). HeobpaboTtanHbie "neceHku",
MOJTyYeHHbIe CeKBeHHpoBaHHeM Mo CaHrepy, HCIOIB30BAIKCH i OMpEIeSeHHs MPOLEHTA
COXpaHEHHsI HEe BCTPEYAIOLIMXCsl B MPHUPOJE Map OCHOBAHHUIL, KOTOPBIH MpeoOpa3OBbIBAIM B
3HAYeHUs TOUHOCTH BOCIIPOUM3BEACHHUS B TMepecyere Ha MyIUTUKaLuio, kak onucano (Malyshev,
D.A., Dhami, K., Quach, H.T., Lavergne, T., Ordoukhanian, P., Torkamani, A. and Romesberg,
FE. Efficient and sequence-independent replication of DNA containing a third base pair
establishes a functional six-letter genetic alphabet. Proc. Natl. Acad. Sci. USA, 109, 12005-
12010; Malyshev, D.A., Seo, Y.J., Ordoukhanian, P. and Romesberg, F. E. PCR with an
expanded genetic alphabet. J. Am. Chem. Soc., 131, 14620-14621).
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[00158] Bce INP-ammiudukanuu nposoammm B cucreme odHapyxkenus [TI[P CFX Connect
Real-Time PCR Detection System (Bio-Rad), B obmem odbeme 25 MKJI, UCTIONB3YsI CIEAYIOIMNE
ycnosust: 1 x OneTaq peakumnonssiii Oydep, 0,5 x Sybr Green I, MgSO4 ckoppekTrpoBas 10
4,0 mM, 0,2 MM kaxgoro fHT®, 50 MxkM kaxaoro He BCTPEHAIOLIEroCs B IPUPOAE
tpudocdara, 1 MM Primerl u Primer2 (cm. tabmuuy 2) u 0,02 en/mxn JAHK-nmomumepassbr
Hpyrue ycnosusi, cneunpudeckne Ui KaXKIOro payHAa CKPUHUHrA, ONMUCaHbl B Tabmuie 3.
AMmnduUIMpoBaHHbIE MPOAYKTHI OYMIIATIH C UCTIONb30BAHNUEM CIIMHOBBIX KOJIOHOK DNA Clean
u Concentrator-5 or Zymo Research (Irvine, CA). Ilocne ouuctku nponykter [ILP
cexBeHnposany Ha aHanuzarope 3730 IHK Analyzer (Applied Biosystems), 4ToObl onpenenuTs
COXpPaHEHUE HE BCTPEYAKOLIENCS] B NPUPOAE Mapbl OCHOBAHUM, KaK ONMHUCAHO HMKE. TOYHOCTH
BOCIIPOM3BEACHUsl XapaKTEePU30BAlacCh MO COXPAHEHUIO HE BCTPEYAIOLIeHCs B MPUPOAE Mapbl
ocHoBaHu#l (unnatural base pair (UBP)), kax ompenensnoch cekBeHHpoBaHHeM ¢ Primerl Ha

ananmusarope 3730 DNA Analyzer (Applied Biosystems).

Tabmuna 2. [Tocnenoarensuoctu JJTHK.

Hassauue | [TocaemoBarennuocth (0T 5’ K 3°) Ipumeuanus
Primer1 CACACAGGAAACAGCTATGAC Ipaiiveper
s TP

Primer2 GAAATTAATACGACTCACTATAGG

Primerl- ITTTTTTTTTTITTTITTITTITITITITTITTITITITITTTITTITITI Ipaiimepsr
moau-dT TTTTTTTTTTTTTTCACACAGGAAACAGCTATGAC p—
CCKBCHUPOBAHUS
o Canrepy
Primer2- ITTTTTTTITTTITTTTITTTITTITITITITITITITITTTTITTITI
noan-dT TTTTTTTTTTTTTTTTGAAATTAATACGACTCACTATAGG
D8 CACACAGGAAACAGCTATGACCCGGGTTATTACATGCGCT
AGCACTTGGAATTCACAATACT NaM
TCTTTAAGGAAACCATAGTAAATCTCCTT
CTTAAAGTTAAGCTTAACCCTATAGTGAGTCGTATTAATTT
C
D6 CACACAGGAAACAGCTATGACCCGGGTTATTACATGCGCT | N=

AGCACTTGGAATTCACCAGACGNNN NaM NNNCGGGACCC | parzoMu3upo-
ATAGTAAATCTCCTTCTTAAAGTTAAGCTTAACCCTATAGT | BanHBIH
GAGTCGTATTAATTTC TIPUPOTHBIHA
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HYKJICOTHU]

Tabmmua 3. Yenosus ILP nis kaxxnoro nocnenosarenbHoro paynaa [IP-ckpuauHTa.

Komnonents! | PayHabl Paynn 5 Paynn 6 ®PuHanbHAA PCR-
peakuuu XapaKTEePUCTUKA
bydep 1xOneTaq 1xOneTaq 1xOneTaq 1xOneTaq 1xOneTaq
depMeHT OneTaq Taq OneTaq wumm | Taq OneTaq
Taq

Matpuua D89 (0,1 ur) | D8 (0,1 ng) |D6“(0,01 ur) | D67 (0,01 mr) | D67 (0,01 Hr)

Tepmuueckue ycnoBus
Hauanbnas 96 °C, 60 ¢ 96 °C, 60 ¢ 96°C, 60 ¢ 96°C, 60 ¢ 96°C, 60 ¢
JeHaTypaLus
Henatypauus | 96 °C, 10 ¢ 96 °C, 10 ¢ 96 °C,5¢ 96 °C, 5 ¢ 96°C, 10 ¢
Orxur 60°C, 15¢ 60°C, 15¢ 60°C,5¢ 60 °C,5¢ 60°C, 5¢
Y nnuHenne 68°C, 60 ¢ 68 °C, 60 ¢ 68°C, 10 ¢ 68°C, 10 ¢ 68°C,30¢
Konnuectso | 16 16 24 16 +16 +20° | 16 +16 +20°
LIKJIOB

¢ Cm Tabmumy 2 s HOCTENOBAaTeNbHOCTeH MaTpui M mpaiimepos. ” IlepBoHauanbHOe
konndecTBO Marpunbl cocrasisuio 0,01 wr. TIIP-cmech amrmumdpuumpoBasu B TeueHue 16
MKJIOB, pa3basmsuin B 40000 pa3 u amrmumduuupoBanu B TedeHue eme 16 mukios. Craguro
pazbaBieHHs/aMIUIN(UKALIIN TTOBTOPSUTH, B pPE3yJIbTAaTe 4Yero MMeNu 52 TOJHBIX IUKJIOB

aMIUTU(KAITHH.

[00159] Koukperuwie ycnobusi ananmmuza [IP. TII[P ¢ wHaubonee nepcrnektuBHbiMu UBP
MPOBOJMIIN C YCJIOBUSIMU, Kak onucano B Tabnuue 3. [Tpoayktel [P nonmomHUTENBHO OYUINATH
Ha 2% arapo3HOM reje, a 3aTe€M BbIpe3ajii OAHY IOJIOCY U MPOBOAUIIH MOCIEAYIOIYI0 OUUCTKY C
ucrons3oBaHueM Habopa Zymo Research Zymoclean Gel DNA Recovery Kit. ITocne smonuu ¢
20 wmxkn Boabl  koHuoeHTpauuro JIHK wusMmepsiii ¢ HUCHONB30BAaHUEM  CBSI3bIBAHUS
dayopecuentHoro kpacutens (Quant-iT dsDNA HS Assay kit, Life Technologies), wu

OYHIIEHHbIE AMITJTMKOHBI CEKBEHUPOBAJIN B TPEX SK3eMIUIsIpax ¢ oboumu npaiimepamu Primer] u
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Primer2, urtoOml ompenenuth creneHb coxpaHeHuss UBP u, Takum o0pa3oMm, TOYHOCTB
ammmndukanmn. Amrmumdukanus JJTHK, conepskammeii mapbl ¢ y4acTHeM aHaJIOrOB IPYMIBI 00,
nposoaunu ¢ OneTaq-nmonuMepasoil mpu CAENYHOLINX TEPMHUYECKUX LUKINYECKUX YCIOBHSX:
nepBoHavaibHas neHatypauus npu 96 °C B teuenne 1 muH; 16 uukios 96 °C B Teuenue 10 ¢, 60
°C B Teuenue 15 c, 68 °C B Teuenme 1 muH. TOYHOCTP BOCHPOU3BENEHUS OIpPENEISIN
CEKBEHHPOBAHNEM aMIUIMKOHOB B HampasieHun Primerl B Tpex moBTopax. AMIUIM(UKALIUIO
JHK, conepxameit UBP, obpaszoBanubie mexay dTPT3 u d2MN wunmu dDM2, mpoBoawminu ¢
ucnonb3zoBaHueM OneTaq- wnu Taq-mojgumepasbl B TedeHHE 16 LUKIOB MPU CIEAYIOLIUX
TEPMUYECKHX LUKIMYeckux ycnoBusax: 1) OneTaq: nHauanbHas nenatypauust npu 96 °C B
teyerne 1 muH, 96 °C B Teuenue 10 ¢ , 60 °C B Teuenue 15 ¢, 68 °C B Teuenue 1 mun, wim 2)
Taq: nauanbHas neHarypauus npu 96 °C B teueHue 1 muH, 96 °C B Teuenue 5 cex, 60 °C B
tedenue 5 ¢, 68 °C B Teuenue 10 ¢. ToyHOCTE BOCTIpON3BENEHUS ONPEAEIAIN CeKBEHUPOBAHUEM

AMIUTHKOHOB B HarnpasyieHHH Primer] B Tpex moBTOpax.

[00160] Pesynbrarsl. Insa ckpuHuHra xopouio perummnupyembix UBP He BcTpewarommecs B
HpUPOJE Ne30KCUHYKIeo3uaTpudochaTsl Obutn crpynnupoBansb! st aHaan3a B AIMMO2/dNaM-
win dSSICS/dTPT3-nono0Hble aHaIOrW, XOTS pa3inyue He COBCEM SICHO BO BCEeX ciydasx. B
obweii cnoxxHoct, 80 anamoroB dMMO2/dNaM Obuti crpynnupoBaHbl B JBEHAAUATh "O-
rpynn” (al - al2, ¢purypa 8) u 31 ananoros dSSICS/dTPT3 Obuti crpynmnupoBaHbl B mecThb "[3-
rpyrn” (Bl - B6; durypa 9). Otmernm, 4to 0003HAUEHUS TPYII, UCIIOIb3yEMbIe B HACTOSIILIEM
u300peTeHny, He clienyer myTaTh ¢ OOO3HaueHHeM aHoMepa (BCe PAacCMOTPEHHbIE aHAJIOTH
NPEACTABISIIOT co0oM [B-rnmko3uabl). Kpome Toro, 4roObl pacIUpUTh MOMCKU B3aMMOCBSI3U
CTPYKTYPBI ¢ aKTUBHOCTBIO (structure-activity relationship (SAR)) npu ckpuHHHTE, CeMb paHee
onucaHHbIX HyKIeo3uaHbIX aHanoroB (ATOKS76-dTOKS88) ¢ 3aMerneHHbIMUA MUPHUIMIbHBIMA
HykienHoBbiMu ocHoBaHusiMu (Kubelka, T., Slavetinska, L., Eigner, V. and Hocekm M.
Synthesis of 2,6-disubstituted pyridin-3-yl C-2’-deoxyribonucleosides through chemoselective
transformations of bromo-chloropyridine C-nucleosides. Org. Biomol. Chem., 11, 4702-4718.)
Obutn pocoprpoBaHbl U BKIFOUEHBI B KauecTBe Trpymmbl a6. s ckpuHuara 134-mepHyro
matpunly onnonenodeunoit JIHK, copepkamyro meHTpaibHO pacronoxkeHHbii  dNaM
(umenyewmpiii D8), nogsepriu [MI[P-ammndukanny B NpuCyTCTBUU NPUPOAHBIX TpHupochaTo
(200 MKkM kaxxmoro), Bce mapHble KOMOWHAIMH o~ U P-TpudochaTHONH Tpynmbl MOKA3aHBI HA
¢durypax 8 u 9 (50 mxm kaxasiii), u 0,02 en/mxn JIHK-nonmmepasel. B xoxe mepsoro payHna
ITIP dNaM ciy>uUT MaTpHUIed MpH BKJIIOYEHUH 0-aHAJIOTa U 3aTEM 3aMEHSIETCS [3-aHajioroMm,
KOTJa TepBOHAYalbHAs LEMb KOMHPYETCs BO BTOPOM payHae, ¢ mnonydarommmcs UBP,
aMITUUIUPYEMBIM B TIOCIEAVIOIINX payHAax. IIpoaykT ammuiupukanuu Kakaod peakiuu

aHAJIU3UPOBAJIU C MOMOLIBIO cekBeHupoBaHus 1o Canrepy. IIpucyTcTBrE HE BCTpEYaroIerocs B
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npupoac HYKJI€OTHAa MPpUBOAUT K BHE3aITHOMY NPEKPaAIICHUIO XpoOMaTOorpaMmbl
CCKBCHUPOBAHUS, YTO MO3BOJICT MNPOBOAUTH KOJIUYCCTBECHHOC OMNPCACIICHUC YPOBHHA UBP-
COXpaHEHUsT HAa OCHOBE aHajau3a MOJy4YeHHbIX nAaHHbIX. IIponentHoe copep:xxanue UBP,
coxpanuiuerocs B JIHK nmocne ammum¢ukanum B Xoae KaXa0ro payHaa CKpUHUHTA, MTOKa3aHO

Ha ¢urype 14.

[00161] B nepBom paynzae orbopa ucrons3zoanu 0,1 Hr MaTpuibl 1 16 HUKIOB aMITUUKALMN
IPU OTHOCUTENBHO NEPMUCCUBHBIX YCIOBHUSX, KoTopble BKIodanu OneTaq-monumepasy u
Bpemsi yanuHeHuss 1 muH. B cnywae pmanHoro mnpumepa OneTaq paccmarpuBaercst Kak
MePMUCCUBHAsL, TIOTOMY YTO OHa Tpencrasisier codoit cmeck Taq (monumepasa cemericTa A) u
Deep Vent (monmumepasa cemeiictea B), mpuuem mnocnenssisi obnamaer 3K30HYKJI€a3HOU
KOPPEKTUPYIOLIEH AaKTHUBHOCTBbIO, KOTOpas IO3BOJSIET YAAJATh OIIMOOYHO BKJIFOYEHHBIN
Tpudochar. B naHHBIX yCIOBUSX TOJBKO Mapbl ¢ ydacTueM rpymnnel 5 wnu B6 mokasamu

BBICOKHMH YPOBEHb COXPAHEHUSI.

[00162] Coueranus BS5- mnm PO- U O-rpymI, KOTOpbIE MOKA3ajdM CaMblii BBICOKUH ypPOBEHb
COXpPaHEHMUs, AOLLIH 0 BTOPOTrO payHAa CKPUHUHTA, B KOTOPOM OHH ObUIHM pa3ziesieHsl Ha Ooiee
MeJIKue Tpynnbl (rmomedeHHble a, b wmm c¢; ¢urypsl 8 u 9). Beicokoe coxpanenue (>97%)
HaOmomanock ¢ BSa u a2c, 09a, 09¢, al0a, alOc, al2b wmm al2c; ¢ BSb u a9a, a9b, alOc um
al2b; u ¢ B6b u a10c. YMmepenHoe coxpanenue (ot 84 no 96%) Habmonanace ¢ BSa u ala, alb,
aba, a9b, a10b wiu al2a; B5Sb u ala, alb, a2¢c, aba, a9¢, alla, al2a wmm al2c; fé6a u alb or

al0c; u f6b u ala, aba, a9a—c, alOa, al0b wim al2a—c.

[00163] [ns TpeThero payHaa CKpUHHHIA O-aHAJOTH ObUIM MPOAHATU3UPOBAHBI B TPYIMIAX U3
TOJBKO OT OAHOTO N0 TPEX COeNWHEHHH, W rpymnmy [6a moxpa3feniiid Ha IBE COCTABHBIC
noarpynms! u3 a8yx Tpudocharos, dATPTITP u dFPT1TP. Camoe Bricokoe coxpanenue (>90%)
Habmonanu ¢ BSa u ala, o2¢lIl, a9a-c, alOal, alOall, alOc, a12b umu dTEMOTP; B5b u 09a, a9¢
wi 010c; dFPTITP u alOal; u P6b u ala, a9a-c, alOal, alOall, alOc, al2b, dNMOTP,
dTfMOTP wmun dCNMOTP. HesnaunrensHo MeHblue coxpaHenue (or 80 mo 89%) Osbuio
orMedeHo ¢ B5a u a2cl, al2a, AINMOTP, dQMOTP unmu dTOKS87TP; B5b u ala, a2cll, alOal,
alOall, a12b umu dTOKS87TP; dFPTITP u alOc; u B6b u al2a, dQMOTP, dFuMOI1TP nm
dTOKS87TP.

[00164] HAns dyeTBepTOro payHAaa CKPUHHHTA BCE O-MPOHM3BOMHBIE U3 Qurypsl 9 Obutn
MPOAHATM3UPOBAHBI KaK OTHeNbHbIe Tpudocdarel, 3a uckmoueHueM o9b u o9c, KOTOpbIe
ocranuch B onHol rpymnme. Camoe BbICOKOe coxpaHeHue (>91%) nabmonamu ¢ f5a u a9b, a9c,
dFIMOTP, dIMOTP, dFEMOTP, dMMO2TP, d20MeTP, dDMOTP, dSFMTP, dNaMTP,
dVMOTP, dZMOTP, dCIMOTP, dTIMOTP, dQMOTP, d2MNTP, dDM2TP unu dTOKS87TP,
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B5b u a9, a9c, dFIMOTP, dIMOTP, dFEMOTP, dNaMTP, dZMOTP, dCIMOTP, dQMOTP,
dMMITP, dDM2TP unu dTOKS87TP; Bo6-ananorom dFPT1TP u a-ananoramu d20MeTP umm
dNaMTP; u B6b um a9b, o9¢c, dFIMOTP, dIMOTP, dFEMOTP, dMMO2TP, dDMOTP,
dTMOTP, dNMOTP, dSFMTP, dNaMTP, dVMOTP, dZMOTP, dCIMOTP, dTfMOTP,
dQMOTP, dCNMOTP, d2MNTP, dTOKS587TP wiu dFuMO2TP.

[00165] Mns yBenudyeHUs KECTKOCTH CKPUHHHIA MATBIA payHn Obul mposemeH ¢ Taq-
nojaumepasoil BMecto OneTaq, MOCKONbKY OHa HE MMEET SK30HYKJIEa3HOH KOPPEKTUPYHOLIEH
aKTUBHOCTH U, TaKUM OOpa30OM, IOBBIIIAET YyBCTBUTEJIBHOCTb K CHHTE3Y OIIMOOYHBIX Map.
JlaHHBIN payH[ TakXKe pa3[eNiuil BCe OCTaBLIMECS O- M B-TPyHIbl HA OTAEIbHBIE TpU(OCHATHL
Camoe BbicOokoe coxpaneHue (>90%) 6but 3ameueHo ¢ dSICSTP u dNaMTP; dSNICSTP u
dNaMTP; dTPT2TP u dFDMOTP; dTPT3TP u dFIMOTP, dIMOTP wmu dNaMTP; u
dFTPT3TP u dFIMOTP, dIMOTP, dFEMOTP, dNMOTP, dNaMTP, dCIMOTP, dTfMOTP unu
dCNMOTP.

[00166] Hnsa Ttoro, utoObl Jjydme pasznudate UBP, aBTOpbI MOABEPIIM INECTHAECAT JBa
HanOonee TepCreKTUBHbIX KaHaupatoB-UBP mecromy payHay CKpUHHHTa, B KOTOPOM
KOHLIEHTpaLusi Marpuubl Obuta cHmwkena B 10 pa3 (mo 10 mr), ytoOsl obecreuuTts OoJbLIe
aMILTU(UKALHMIO, U, TEM CAMBIM, MTO3BOJIUTH OOJIbIIEe TUCKPUMHUHALIMIO, U MATPULY U3MEHWIIU HA
D6 (Malyshev, D.A., Seo, Y.J., Ordoukhanian, P. and Romesberg, F.E. PCR with an expanded
genetic alphabet. J. Am. Chem. Soc., 131, 14620-14621), rne Tpu HIaHKHPYIOIUX HYKJIEOTHAA
no o0e CTOPOHBbI OT HE BCTPEYAIOINErocs B MPUPOAE HYKJIEOTHAA ObUIM PaHAOMH3UPOBAHbBI
cpend TMPHUPOAHBIX HYKJIeOTHAOB. Kpome TOro, craguu JAeHATypalMd W OTKUTa ObLIH
YMEHBIIIEHBI 10 5 ¢ Kaknasi, a BpeMs yIJIuHeHus1 ObUTo yMeHbIeHo 10 10 ¢. B maHHBIX yCIOBHSIX
aBTOpBI uccnenoBanu amrundukanuo mudo ¢ OneTaq, mubo Tonbko ¢ Taq. Pesymbrarsl C
OneTaq mokasanu camoe Bbicokoe coxpaHenue (> 95%) ¢ dSICSTP u dNaMTP; dSNICSTP u
dFEMOTP; dTPT3TP u dFIMOTP, dIMOTP, dFEMOTP, dZMOTP wm dNaMTP; u
dFTPT3TP u dIMOTP unun dFEMOTP. YMmepennoe coxpanenue (ot 86% n0 94%) nabmonanu
¢ dSICSTP u dFEMOTP wumu dDM2TP; d5SSICSTP u dNaMTP; dSNICSTP unu dIMOTP;
dTPT2TP u dNaMTP; dTPT3TP u dNMOTP, dCIMOTP, dQMOTP, dACNMOTP unu d2MNTP;
u dFTPT3TP u dFIMOTP, dNaMTP, dZMOTP, dCIMOTP, dTIMOTP unu dCNMOTP. B To
BpeMsi KaKk COXpaHEeHHe BO BpeMsi Tag-omocpenoBaHHOW aMrutrdukanuu Obuto, B 00IIEM,
YMEHBILEHO MO CPaBHEHHUIO ¢ TakoBbiM mpu OneTag-omocpenoBaHHO# amrutudukauuy, odue
TeHAeHIMH Obun cxoxuMu. Camoe BbICOKOe coxpanenue (> 96%) nabmonamu ¢ dTPT3TP u

dFIMOTP wmu dIMOTP, u ¢ dFTPT3TP u dFIMOTP. ToiabkOo HE3HAYUTEIBHO HIKE
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coxpanenue (ot 89% no 94%) nadmonanmu ¢ dTPT3TP u dFEMOTP, dNaMTP unu dCNMOTP,;
u dFTPT3TP u dIMOTP, dFEMOTP, dNaMTP, dCIMOTP, dCNMOTP unu d2MNTP.

[00167] Awmmmudukauuo ¢ Haubolee NEePCIeKTHBHBIMUA KoMOWHaumusMu TpudochaTos,
dTPT3TP unau dFTPT3TP u dFIMOTP, dIMOTP, dFEMOTP unu dNaMTP, 3aTeM BBINOJHSIN
Ha npotrsokeHnu Oonee 52 1mmkioB ¢ Taq m 10-CeKyHAHBIM BpEMEHEM VAIMHEHUs, YTOOBI
uccnenosarb Oonee crporue ycnosusi, win ¢ OneTaq u 30-CeKyHAHBIM BpEMEHEM YIIMHEHUS,
9ToOBI M3y4uTh Oonee mpakTHueckue ycnopus (Tabmuua 4). Obe amMrmmuduIMpoBaHHbIE LETH
ObUTH CEKBEHHUPOBAaHBI B TpPeX NOBTOpax, 4toObl ompenenuts UBP-coxpaneHne ¢ BBICOKOM
touHocThio BocnpomsBeaeHus. dTPT3-dNaM, dTPT3-dFIMO, dFTPT3-dNaM u dFTPT3-
dFIMO mnoxkazanu camyio BBICOKYIO CTeNeHb cOXpaHeHusi ¢ Taq-momumepasoi, B TO BpeMsl Kak
napel ¢ yqactuemM dIMO u dFEMO nokasanu Heckonbko MeHbluee coxpanenue. C OneTaq-
nomumepazoir dTPT3-dNaM u dFTPT3-dNaM nokasanu BBICOKYIO CTENEHb COXpPaHEHWS,

cnenom 3a Humu dFTPT3-dFIMO u dTPT3-dFIMO.

Tabmuua 4.
Ammundukarysi, foumocry
dpTP doTP 10" Coxpanenue, % BOCIIPOM3BEICHUS 3a
OyTUTHKAuio, %
Taq, Y nnuaennelO ¢
TPT3 FIMO 8,5 84+3 99,60 + 0,09
IMO 6,3 81+5 99,50+ 0,15
FEMO 5,0 79+3 99,44 + 0,09
NaM 5.8 86,5+ 0,5 99,66 + 0,01
FTPT3 FIMO 4.8 84 +3 99,60 + 0,09
IMO 5.6 82+5 99,54+ 0,13
FEMO 5,7 81+4 99,51+0,11
NaM 3,7 91 £6 99,76 + 0,15
5SICS NaM 9,3 <50° < 85°
Onelaq, Y nnunenne | Mun
TPT3 FIMO 8,7 84,7+ 1,1 99,61 + 0,03

2

MO 9.4 820+ 1,7 99,56 % 0,05

2
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FEMO 10,4 822+ 1,0 99,55 + 0,03
NaM 8,3 91,2+ 1,3 99,79 + 0,03
FTPT3  FIMO 8,2 86 + 3 99,65 + 0,08
IMO 7,1 76,8+ 1.6 99,38 + 0,05
FEMO 63 724414 99,24 + 0,04
NaM 7,0 90 + 2 99,76 + 0,06
5SICS NaM 8,1 77,14 0,7 99,00 + 0,02

2

¢ CoxpaHeHHe 1 TOYHOCTh BOCTIPOU3BENEHHUs ONpeeNsiy, kak onmucano B npumepe 1. "UBP-

coxpanenue Hmxke 50%, 1, TakuM 00pa3oM, TOYHOCTb BOCTIPOM3BEEHHs OLleHUBaeTCs B <85%.

[00168] /laHHBIE CKPUHHMHIA MO3BOJISIIOT MPENIOIOKUTh, YTO HECKOJBKO map, 0Opa3OBaHHBIX
mexny dTPT3 u paHee HencclnenOBAaHHBIMU MHPUAMHOBBIMH MPOU3BOAHBIMHU 0.6, TOCTATOYHO
XOpOIIO perMuupoBaiuch. Takum oOpa3oMm, aBTOpPBl M3YYWJIM B TpeX MOBTOpax
ammumm¢ukarmoo JTHK, comepkameit namabie UBP, wucmons3yss OneTaq u 16 1mkiios
amMIM(pUKaluy ¢ BpeMeHaMH yaiauHeHus B 1 muH (Tabnuua S). ITapel, oOpasoBaHHbIE MEXIY
dTPT3 u dTOKS80, dTOKS582 unun dTOKS86, perummuupoBaiuce mioxo. Tem He Menee,
napbl, oOpaszoBanHble Mexxay dTPT3 u dTOKS88, dTOKS81, dTOKS576 u dTOKS87,

aMILTU(ULMPOBAITUCH C COXpaHeHueM B 62%, 65%, 85% u 94%, COOTBETCTBEHHO.

Tabnuua 5. anxbie no ammumndukanmuu u TouHocty BocnpousseneHust dTPT3 nmo oTHomeHMo
K MUPUAMHOBBIM MPOM3BOAHBIM M3 rpymmbl 06; DMS, MMO2, DMO, u NaM Ttakxke Obutn

OXapaKTepU30BaHbI s cpaBHEHUs ckaddonos.

TouHOCTH
dpTP daTP Avmmndukanus | Coxpanenue, %o BOCITPOU3BEIICHMUSI,
%
TPT3 TOK576 | 780 8520+ 1,12 98,35+ 0,14
TPT3 TOK580 1056 <50° <85°
TPT3 TOKS581 1034 65,07 +0.15 95,80 + 0,02
TPT3 TOK582 1240 <50° <85°
TPT3 TOK586 948 <50° <85°
TPT3 TOK587 | 818 93,81+ 1,35 9934+ 0,15
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TPT3 TOK588 | 666 61,98 £7,09 94.99 £ 1,13
TPT3 DM5 a - -

TPT3 MMO2 1096 90,95 + 3.63 99.06 £ 0,40
TPT3 DMO 864 84.02 + 1,92 98.23 £ 0,23
TPT3 NaM 1004 9923+ 1,12 99.92 0,11

obpasue ammudukanus He Obula OOHapyxkeHa. °

9 B npaHHOM Coxpanenne He
BCTpPEUAIOLIEICS B IPUPOJIE TTapbl OCHOBaHUH ObLI0 HIKEe 50%, ¥ TOYHOCTH BOCTIPOU3BEICHIS,

TaKUM 00pa3oMm, OLIeHHUBaeTcsl MeHee ueM Ha 85%.

[00169] HakoHen, naHHbIE CKPUHUHTA MO3BOJIUJIM MPEIIOIOKUTh, YTO Mapbl, 0Opa3oOBaHHbBIE
mexxny dTPT3 u d2MN wnu dDM2, 1octaTodHO XOpPOIIO PErUIULMPYIOTCS, HECMOTPSI Ha TO,
yro Hu d2MN, Hu dDM2 He 00namar0T MPeanoJOKHTEIbHO CYIIECTBEHHBIM aKIENTOPOM
BOZIOPOZIHOMW CBSI3U B OpTO-NOJIOKeHHH. TakuM 0Opa3oMm, JaHHbIE Mapbl ObUTH TOTIOJHUTENIBHO
U3y4eHbI ¢ moMouibio 16 nukiaoB ammmudukamu ¢ OneTaq wmn Toneko ¢ Taq u ¢ BpeMeHamu
yanuaenus: B 1 mud wim 10 ¢ (tabnuna 6). Tonbko ¢ ogHowi Taq Habmromanock nuib ciadoe
coxpanenne. OnHaxo, ¢ OneTaq, coxpanenue ObuT0 Nyuite 1t o0enx nap. CoxpaHeHHe napel
dTPT3-dDM2 cocraBisier 58% wu 69% c Bpemenamu ymmuHeHuss B 1 mmH u 10 c,
coorBercTBeHHO. [Ipumeyarensuo, dTPT3-d2MN ammundummpyercs: ¢ coxpaHeHusIMH B 96%

u 94% c BpemeHamu yanuHeHus B 1| MuH u 10 ¢, COOTBETCTBEHHO.

Tabmuua 6. JlanHple mo amrmumipukauud U TouyHocTH BocmpomsBeneHuss dTPT3 mo

otHomeHuto k d2MN mnun dDM2, a-aHanoram 0e3 akuenropa H-CBs3u B OpTO-MOJIOKEHUH.

TouHOCTB
BOCIIPOU3BE-
Bpewms
®epment | dBTP | daTP Ammumndukarnus | Coxpanenne,% | IeHUs 3a
Y IUTHHEHUS
IOYTUTHKALIUIO,
%
OneTaq | TPT3 | 2MN | 1 mun 880 95,54+ 1,55 99,53 +£0,17
10c 224 93,53+ 1,42 99,15+ 0,20
TPT3 | DM2 | 1 mun 1420 57,92+ 6,02 94,89 + 0,94
10c 376 68,46 + 4,34 95,65+ 0,72
Taq TPT3 | 2MN | 1 mun - - -
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10 ¢ -4 - -
TPT3 | DM2 | 1 mun 334 <50° <85°
10¢ 266 <50° <85°

B panHoM obpasue ammundukanus He Obula  OOHapyxkeHa.

Coxpanenne He
BCTpPEUAIOLIEICS B IPUPOJIE TTapbl OCHOBaHUH ObLI0 HIKEe 50%, ¥ TOYHOCTH BOCTIPOU3BEICHIS,

TaKUM 00pa3oMm, OLIeHHUBaeTcsl MeHee ueM Ha 85%.

[00170] Obcyxnenue. B HacTosemM n300peTeHnu MPOBOAIN CKPUHUHT Ha ocHOBe ITLP mis
BbIsiBJIeHHs HaubOoee nepcnektuBHbIXx UBP. UToOb! moBbicuTh SAR-COfeprkaHue CKPUHUHTA,
ObUIM BKJIIOYEHBl CEMb HOBBIX O-IIPOM3BOJAHBIX, KOTOPBIE OCHOBAHBI HA MUPHUIUIBHOM
ckaddonne ¢ pasTUYHBIMU 3aMECTHUTEISIMH B OPTO- U MApPa-TMOJOKEHUSIX OTHOCHUTEJBHO

[JIMKO3UIHOU CBSI3H.

[00171] MaHHble IO B3aUMOCBS3M CTPYKTYpa-akTMBHOCTb. Jlaske NpU NEPMUCCUBHBIX
YCJIOBUSIX, KOTJAa NPHUCYTCTBOBANA HK30HYKJICOJUTHYECKAs] KOPPEKTUPYIOIAas aKTHBHOCTb U
BpPEMEHA VIJIMHEHHs COCTABSLIM | MHH, TOJNBKO CMEIIAHHBIE TPYIIBI 0-aHAJIOTOB U [3-
AHAJIOTOB TIOKA3aJM 3HAYUTENIbHbIC YPOBHH COXPAHEHWUs, NEeMOHCTPHUPYs, 4YTO 3((eKTUBHAsS
perunkanusi TpeOyer cmapuBaHusi o-ckaddonna ¢ P-ckapdongom. Onnako, df-rpymmsi,
KOTOpbIE TIOKa3ajH BBICOKYK) CTENEHb COXpaHeHws, Obut Tonbko PS u 6. D10
cBUneTeNbCTBYeT O mnpuBmiernposanHoMm cratyce dSSICS/dTPT3-momobnoro ckaddonga
OTHOCHTEJIbHO BCEX OCTAJIbHBIX PACCMOTPEHHBIX. JJOMMHUPYIOIINI BKJIQJ B BBICOKYIO CTENEHb
coxpaHeHHs ¢ rpynmnoii S, kak okasaioch, oOyciosineH He mapamu ¢ y4dactuem dSSICS, a
napamu ¢ ydactueM dSICS u, B menbuieir crenenu, dSNICS. Hanpumep, mpu moObix
ycnoBusix, dSICS-dNaM nyumie perummnupoBanack, yem dSSICS-dNaM. dSSICS nmonydunu B
pesyabrate onrtumusauuu dSICS mns cnapusanus ¢ dMMO?2; mo-BUIUMOMY, yBETUYeHHAS
macca dNaM nenaer nobaBIeHHYIO MeTUIIBHYIO rpymy BpeaHoit. Kpome toro, dSNICS-dNaM
peruTHIUpyeTCs MouTH Tak ke xopomo (¢ OneTaq) nmm nyuwe (¢ Taq), vem dSSICS-dNaM,
YTO MO3BOJISIET MPEAIOoaraTh, 4To 0-a3a-3aMecTuTeNlb ontumusupyer UBP-cunTe3, objerdast
BCTaBKy He BCTpeuaromerocs B mpupone Tpudocdara namporns dNaM wnm moBbIIIas
3¢ EeKTUBHOCTD, C KOTOPOH HE BCTPEUAOIIHUICS B MPUPOE HYKJIEOTH] CIYKUT MAaTPHULIEH A
BctaBku dNaMTP. Hakonen, dSNICS-dFEMO Takke ny4ine perumuupyrores, dem dSSICS-
dNaM, HO TONBKO B TIPUCYTCTBHHM KOPPEKTUPYIOIIEH aKTHBHOCTH, YTO IIO3BOJISIET

NpeArnonarath, YTO0 B TO BpeMsI Kak BCTaBka Tpudocdara MokeT ObITh MeHee 3(PPEKTUBHOM,
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noBbieHne 3()(HEKTUBHOCTH PE3YJIbTATOB YAJMHEHUS MPUBOAUT K OOIIEMY YBETHYCHHIO
TOYHOCTH BOCHpOU3BeAeHUs. JIOMUHUPYIOLUIMH BKJIaJ B COXPAHEHHE C BBICOKOW TOYHOCTHIO
Boctipoussenenus ¢ rpynmnoi 6 Obur obecnieuern dTPT3 u dFTPT3. B olmewm, oba xoporro
obpazosbBan mapel ¢ dNaM, dFEMO, dFIMO wmmu dIMO. dTPT3 o0pa3oBbBan mapsl
ocobenHo xopoio ¢ dFIMO u dIMO, 4To no3BONISET MPEAroNaraTb, 4YTO HOA-3aMECTUTEID B
Napa-noJjoKeHHH OIMOCPEAyeT ONaronpusTHbIE B3aUMOICHCTBHS, U OH OOpa3OBbIBAJI Maphbl
takke xopomo ¢ dFEMO u ocobenno ¢ dNaM, korma mpuCyTCTBOBaja 3K30HYKJI€a3Has
aktuBHOCTh. dFTPT3 xopomo obpasoseBan mapel ¢ dIMO wnu dFEMO B mpucyrcTBun

9K30HYKJIea3HON akTUBHOCTH, a Takke ¢ dFIMO u dNaM B ee oTCyTCTBHH.

[00172] B TO BpeMsl Kak 3aMeCTUTENb a30Ta 0-aHAJIOTOB Ha MUPUAMHOBON OCHOBE (Tpyrmmna ab),
B LIeJIOM, maryOeH aJisl peruukannu, Oonee nonpoOHseiit ananun3 UBP, oOpasosannbix ¢ dTPT3,
BBISIBIJI HECKOJIBKO TeHAEHIUI. MeTui-, XJ10p-, Wik aMUHO-3aMECTUTENb B OPTO-TIOJIOKEHUU K
C-rnuxo3uaHON CBSA3U NMPUBOAMI K IJIOXO PEIUTMLUPYEMBIM I1apaMm, MpeaIoNoKUTENbHO, H3-3a
HEZOCTaTOYHOIO Y/UIMHEHMs TOCNe BBEIACHHUS] HE BCTpedarollerocst B mpupope tpudocdara.
Opro-metokcu-3amectutenb B dTOKS81 npuBoamn K yIy4IIEHMIO — PEIUIMKALIUH,
NPEATONOKUTENBHO, H3-32 €r0 CIIOCOOHOCTH KaK BCTYMaTh B ruipo0OHOE B3aUMOIEHCTBUE C
MaTtpuueil Bo BpeMsi UBP-cuHTE3a, Tak U CIY>KUTh aKLIENTOPOM BOJOPOAHOM CBSI3U OT AOHOpPA
BOJIOPOAHOMN CBSI3U, CBSI3aHHOTO C MOJIMMEPA30l, BO BpeMs yIUuIMHeHUs. [lomy4yeHHble TaHHbIE
TaK)Ke TIOKa3aji, YTO METHICYJIb(aHWIbHBIA 3aMecTuTelb B opTo-nonioskeHnn B dTOKS588,
dTOKS576 u, ocobenno, dTOKS87 mpuBoauT k nydyined perumMkanuu. Takoe yiydineHHE,
BEPOSITHO, 00YCJIOBJIEHO OoJiee ONTHMH3HPOBAHHBIM KOMIIPOMHUCCOM MEKAY BO3MOYKHOCTBIO
ruapodoOHON YKIAAKH M CIIOCOOHOCTBEO MPUHUMATH BOAOPOIHYIO CBSI3b OT MOJHMMEpPAs3bl HAa
KoHILle Tmpaiimepa. Kpome Toro, 3amecturenr B Mapa-MOJOKEHUH B JaHHOW CepUH
NPOM3BOIHBIX MOXKET crnocoOcTBoBaTh 3(peKTHBHON perumkaunu, ¢ OpOM-3aMECTUTENEM,
KOTOPBII  sIBNISIETCS  JIyYIOMM, TIOCJIE€ 4ero cjieayer Bropas 1o  3(¢GeKTUBHOCTH
MeTWICYyNb(aHUIbHAS TPYINIAa, M 3aTe€M, HAKOHeL, MNpocTas MeTmiabHas rpynma. Korma
dTOKS587, ¢ ero coderaHnmeM OPTO-METUICYJb()AHUIBHOTO U Tapa-OpoM- 3aMeCTHUTENeH,
capusaiicsi ¢ dTPT3, monyuennstit UBP perumumposancst OneTaq u ¢ BpeMeHaMu yITHHEHUS
B | MUH ¢ TOYHOCTBHIO BOCHPOHM3BENEHUS (PACCUUTHIBAETCS M3 YPOBHs coXpaHeHus) B 99,3%,
yro HemHoro Jjyume, deM dSSICS-dAMMO2 B anHanoruyHbIX ycioBusix. HecoMHEHHO,
NOAOOHBIE OPTO-METUIICYNIb()AHMIIBHBIN U TTapa-OpoM- 3aMECTHTENH TOJKHBI OBITh U3YUEHBI C
bosee 3pGHEeKTUBHO peTUTUIUPYEMbIMU O-TIOAO0HBIME cKaddomnamu, Takumu kak dFIMO wu

dNaM.

[00173] Pemnukammst map, obpasoBanHbix Mexay dTPT3 u d2MN wim dDM2 Taxxe
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3acnyxuBaer obcyxnenus. JIHK, comepsxamast takue mapel, He amrumduuupyercst Taq B
OIMHOYKY, HO xopouo amrumpuuupyercs OneTaq. [lansblil pesynbTar ObUT HEOKUIAHHBIM,
noromy 4to Hu d2MN, Hu dDM?2 He obnagaet akienTopoM OPTO-BOAOPOIHOM CBSI3U, KOTOPAs,
COTJIACHO BBICKA3aHHOMY MPEIONOKEHUI0, HeOOXOANMa Ul YAJIMHEHUsT 3apOsKAaroIerocs
KOHIA (IIPUPONHOTO WJIM HENPUPOAHOro) mnpakiMepa. B dwacTHOCTH, KOTrJa HYKJIEOTHA
pacrojoXeH Ha pacTyllleM KOHLE IpaiiMepa, akLENTOp BOAOPOAHON CBsI3U pa3MellaeTcs B
pa3BUBarOIEMCsl MaJIol Ooposnke, rae oH npuHuMaeT H-cBsi3b OT monmMepassl, U gaHHas H-
CBsI3b, KaK IIOJIATal0T, HeoOXomuma Ml TPaBHJIBHOIO BBIPABHMBAaHUS KoHIA. [lpum
ammudukannu ¢ OneTaq u Bpemenu yanuHerus B 1 muH, dTPT3-d2MN pennunupyercs ¢
TOYHOCTBIO BocmpousBeaeHus 99,5%, koropas magaer 10 99,1%, TOapko Korma Bpemsi
yaauHeHue cokpameno g0 10 ¢ OrcyrerBue  ammiamdukanmuu B OTCYTCTBHHU
KOPPEKTHPOBOUHON AaKTMBHOCTH, B COYETAHHM TOJBKO C HEOOJBLIMM CHIKEHUEM,
HaOJII0JaeMbIM B NPUCYTCTBUU KOPPEKTHPOBOYHOM aKTHMBHOCTH, KOT/Ia BpPEMEHA YIJIMHEHHS
ObUT COKpalleHbl, MO3BOJIIET NPENIojaraTb, YTO YIUBUTEIBHO BBICOKAS TOYHOCTD
ammmudukarmu JITHK, conmepskameit dTPT3-d2MN, siBisieTcst pe3yabTaToOM CEJIeKTHBHOTO
yaiuHenuss UBP  otHocurenbHO oOmmOOYHBIX Map. DTO TOBOPUT O TOM, YTO B Ciydae
OTCYTCTBHUS aKLENTOpa OPTO-BOAOPOJHON CBsI3M OIIMOOYHAsl Mapa MeInaeT YJUIMHEHHUIO B

Oosbineli crenenn, yem yanuHeHne UBP.

[00174] VYcunuss 10O pacliupeHUr0 reHeTudeckoro andasura. B menom, naHHbBIE
noareepkaatoT, uto dTPT3-dNaM sinsiercst Hanbonee nepcnekTuBHbIM UBP 13 Tex, koTopsie
Obutn mpoTecTUpOBaHBL TeM He MeHee, mapwl, oOpaszoBaHHble Mexay dTPT3 u dFEMO,
dFIMO wmu dIMO, umu mexay dFTPT3 u dNaM, dFEMO, dFIMO unu dIMO, sBnsitorcs
TaKXKe MEePCreKTUBHbIMU. B nomonneHue k Hambonee mnepcriektuBHbIM UBP, oTMeueHHBIM
BBILIIE, CJENYEeT OTMETHTb, YTO MPHMEYATEIbHOE YHCIO JOMOJHUTENIbHBIX HOBBIX Tap
PETUTHIIMPYIOTCST TOJNBKO € YMEPEHHO CHIDKEHHOH TOYHOCTBIO BOCHPOHM3BEACHUS, WU
PEIUTMLIUPYIOTCST €  BBICOKOH TOYHOCTBEO ~ BOCIPOM3BEACHHUs, KOrga aMIUTH(pUKALINST
OCYILIECTBIISIETCS IPU MEHEe CTPOrux ycnosusix (Tadanua 7). Hapsny ¢ Hanbonee 3¢ dexTrBHO
permmupyembiMu UBP, nansble mapel oOecriedMBarOT MIMPOKHH CHeKTp ckadgonnos ¢
Pa3NIUYHBIMUA (PU3NKO-XUMHYECKUMH CBOWCTBAMH ISl NAJTBHEHIINX YCUIIMH MO ONTUMH3ALINY,
rae pasiuuHble (PU3HUKO-XMMUYECKHE CBOICTBA, KaK OXHIAETCs, CMOTYT IPHIABaTh
3aefiCTBOBAaHHBIM ~ HYKJICOTHAAM pA3JMYHbIE CBOICTBA, HMEIOIIME 3HAUEHHE IS

(bapMaKUHETHKH.

Tabmuna 7.
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dpTP daTP Coxpanenue (%)
SICS NaM 99¢
SICS FEMO 92°
SNICS NaM 90°
SNICS FEMO 95°
SNICS IMO 88?
TPT3 NMO 89°
TPT3 ZMO 86°
TPT3 CIMO 90°
TPT3 QMO 90°
TPT3 CNMO 91°
FTPT3 NMO 944
FTPT3 ZMO 88¢
FTPT3 CIMO 974
FTPT3 QMO 87¢
FTPT3 CNMO 947

Y cnosust IICP: 100 Inr MAaTpPHLIbI DS,
aMIuTnUIPOBaHHOW B Teuenne 16 uumkioB ¢ Taq-
MOJIMMEPa3ol B  YCIOBHUSIX  TEPMOLIMKJINPOBAHUS:
HavanbHas AeHatypauus npu 96 °C B TeueHue 1 muH,
96 °C B Teuenne 30 ¢, 60 °C B Teuenue 15 c, 68 °C B
teuenne 60 ¢. °Yemosust TICP: 10 mr Matpuubl D6,
aMIuTnUIIIPOBAaHHON B TeueHne 24 nukios ¢ OneTaq-
MOJNIMMEPa30oi B YCIOBHUSIX TEPMOLIMKJINPOBAHUS:
HavanbHas AeHaTtypauus npu 96 °C B TeueHue 1 muH,

96 °C B Tteuenne S5 ¢, 60 °C B Teuenue 5 ¢, 68 °C B

teueHue 10 c.
Ilpumep 2. Obwan memoouxa cunmesa mpugpocpama.

[00175] IIporonnyro ryoky (1,3 »5kB) m cBobomHoe mpomsBogHOoe Hykieosunma (1,0 3kB)

pactBopmin B cyxoMm Tpumetuidocdare (40 s3kB) u oxmaaunu 1o -15 °C B atmocdepe asora.
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Ceexenepernannbii POCI3 (1,3 5kB) 7no0aBmsny 1Mo KamsiM M MOJNYYEHHYI) CMECh
nepememmBaiu npu -10 °C B teuenue 2 4. J{obasmsuin TpubytunamuH (6,0 5KB) B pacTBOp
TpubyTmnamMmmonuiinupodocdata (5,0 3xB.) B numetundopmamuzne (0,5 M). B Teuenue 30 mun
PEAKLMOHHYIO CMECh OCTABISUIN MeIuleHHO HarpeBaThes 10 0 °C u 3arem racuin nobaBieHHEM
0,5 M Bopnoro Et3NH2CO3 (TEAB) pH 7,5 (2 o6bemHBIX-3KB.). CMech aBaskabl pa3OaBisuin
H20, u nponykt otaensuin Ha koioHke ¢ DEAE-cedanexkcom (GE Healthcare) ¢ rpaguentom
smouuu ot 0 mo 1,2 M TEAB, BemapuBamu u mneperosHsiii coBMmectHo ¢ H20 (3 x).
JIONOMHUTENBHYIO OYUCTKY BbINMONHSIM obOpammeHHo-(paszosoit (C18) BOXX (or 0 mo 35%

CH3CN B 0,1 M TEAB, pH 7,5) (Berxoz ot 10% nmo 31%).

X

i
[N o @ YN p~coon ©L [ /@Jf‘m%] 9 [
X X —
H  ManoHart H o
\ 2a (92%)
1a,1b 2h (95%) 3a,3b 4a (33% v3 2a): X = §
4b (33% n3 2b): X =0
R
COOH -
5
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Cxema S1. (a) INunepunusn, Py, 100 °C, 12 4, 3aTeM KumsiueHue ¢ OOPATHBIM X OJIOAMIbHUKOM B
teuenue 1 u; (b) SOCI2, DMF, CHCI3, kunsiueHue ¢ 00paTHBIM XOJIOAMIBHUKOM B T€YEHHE 3 d,

(c) NaN3, 1,4-nmuokcan, H20, 5 °C, 0,5 4; (d) audenunossiii 3¢up, 230 °C, 1 u.

[00176] AnHanoru HYKJIEMHOBbIX OCHOBaHuU 4a, 4b, 4c u 4d cuHTE3MpOBaj M HAa OCHOBE
JUTEPATYPHBIX CIIOcoO0B 1, 2, kak moka3zaHo Ha cxeme S1. Bxkparie, KOHAEHCAIMs allbAeruia
(la—d) ¢ manoHoBo#t kucioror mpu 100 °C B mupuaMHE B Ka4deCTBE PACTBOPHUTETS U
NHUIEePUINHE B KAueCTBE KaTaju3aropa B TedeHHe 12 4, C MOCIEOYIOIIUM KHIITIYCHHEM C
OOpaTHBIM XOJIONMJIBHUKOM B T€YE€HHWE | U, JaBaja COOTBETCTBYIOIIHME ITPOMEKYTOUYHBIE
NPOIYKTBI aKPHJIOBON KHUCIOTHI (2a—d). XJIOpUpOBaHUE JAaHHBIX KHUCIOT C THOHWIXJIOPUAOM B
xyopodopme B mpucyrcteur DMF naBasno anuibHbIe XJIOPUIBL, KOTOPbIE HE ObUTH OUUIIEHBI, HO
Mornu Obl OBITH MCIIOJIb30BaHBbI HETIOCPEACTBEHHO B moiyueHuu a3unoB (3a—d). CoenmneHus
3a—d Obutn mosy4eHsl B nByx(dasHoit cmecu 1,4-muokcana u Boabl nipu S °C ¢ a3uom HaTpus.
Heounmennsie cmecn 3a—d B pactBopax CHCI3 noGaBmsum moprusimu Kk mudeHmnGupy u

Harpesasin a0 230 °C ¢ mnodydeHWeM H30LMAHATOB, KOTOPbIE MPOILIA MOCIEAYIOLIYIO
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BHYTPUMOJIEKYJIIPHYIO [HKJIM3ALUI0 10 Ounukindeckux cucreM 4a—d ¢ 6-5-uneHHbIMH

KOHACHCHUPOBAHHBIMU KOJIBLIAMU.

Tald
. e M
Taks
dn
{r N
. HO id}
Hit

Ta
Cxema S2. (a) N,O-6uc(TMS)aneramun, SnCl4 (1 M B CH2CI2), CH2CI2, 3 4, 45%; (b)

Pearent JlaBeccona (Lawesson), Tonyosn, KumsueHHe ¢ OOpaTHbIM XOJOAMIBHUKOM, B TEUEHHE

HouH, 58%; (¢) 30% NaOMe, MeOH, komH. Temn., 1 4, 85%;
(d) ITporonnas ryoka, POCI3, Bu3N, Bu3NPPi, (MeO)3P, DMF, -20 °C, 31%.

[00177] Coenunenue Sa. K pactsopy 4a (54 wmr, 0,33 mmons) 8 CH2CI2 (8 mu) npu KOMHATHOM
TeMreparype B armocdepe aszora aobamisuiu Ouc(tpumerwncuimi)aneramun (83 wr, 0,39
mMmonb). Ilocie mnepememuBanust B TeueHue 40 wmuH pobaBmsuim  3,5-Ouc(Tonyon)-2-
ne3okcupudosmwixiopun (196 mr, 0,39 mmons). Peakimonnyr cmech oxiaxkganu 10 0 °C u
nobasnsn no karwsiM SnCl4 (1,0 M 8 CH2CI12, 160 mka, 0,16 mmonb). ITony4yeHHBII pacTBOp
nepeMeNInBaId B T€UeHHe 2 4 MPU KOMHATHOW TemrmepaType. PeakiMoHHy0 cMech pa30aBiisiiu
EtOAc, racunu HaceiieHHbIM BoAHBIM pacTBopoM NaHCO3, skcTparupoBany 3TUIALIETATOM,
cymmiy, (pUIBTPOBAIHM M BbIMapuBad. HeounIneHHbIH MPOAYKT MOABEPTan Xpomarorpaduu
Ha KOJIOHKe ¢ cuukareieM (rexcan/EtOAc), monyyasi coenunenue Sa B Buae Oenoli nensl (77
mr, 0,15 mmons, 45%). 1TH AMP (500 MI'y, CDCI3) 6 7,97-6,82 (m, 11H, Ar-H), 6,44 (n, J=7,5
I'u, 1H, H-1"), 5,63 (n, J = 6,5 I'y, 1H, H-3"), 4,76-4,68 (M, 2H, H-5'a, 5'b), 4,59 (n, J = 2,5y,
H-4"), 2,89 (on, J = 1,5, 0,5 'y, 1H, H-2'a), 2,59 (s, 3H, Ar-CH3), 2,43 (s, 3H, Ar-CH3), 2,43 (s,
3H, Ar-CH3), 2,36-2,30 (m, 1H, H-2'b). 13C AMP (125 MI'u, CDCI3) 6 166,6, 166,5, 158,5,
147,2, 144,8, 144,6, 140,0, 131,1, 130,3, 130,0, 129,9, 129,7, 127,1, 126,9, 125,6, 1228, 102,7,
85,9, 83,3, 75,6, 64,8, 39.6, 22,1, 16,1. HRMS (ESI +) m/3 Bbruucneno mist C29H28NO6S (M +
H +) 518,1632, naiineno 518,1621.
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[00178] Coenunenune ©6a. Coemunenme 5Sa (27 wr, 0,052 MMOnb) BBICYIIMBAIH 3-Ms
COBMECTHBIMH HCHApeHUsIMH ¢ Oe3BOAHBIM TosyosoM. OCTaToK pacTBOpsUIM B O€3BOIHOM
tonyosie (1 mu). Jlobaensmu pearent JlaBeccona (41,5 mr, 0,10 MMOJIb) U CMECh HarpeBajI B
TE€YeHHE HOYM C OOpaTHbIM XojoauiabHUKOM. Ilocnme dQunbprpanmm Ha Xnonke ¢QuiabTpar
KOHLIEHTPUPOBAIM W HEOYHINEHHBI MNPOAYKT IOABEpPrajyd XpoMaTorpapuu Ha KOJOHKE C
cinnkarenem (rekcan/EtOAc), monydass coenuneHue 6a B Buue skenarod mensl (16 wmr, 0,03
mmontb, 58%). 1TH AAMP (500 MI'u, CDCI3) & 8,00-7,89 (m, 4H, Ar-H), 7,71 (m, 1H, Ar-H), 7,49-
7,48 (m, 1H, H-1"), 7,29-7,21 (m, 4H, Ar-H), 7,65-7,62 (m, 1H, Ar-H), 6,90 (n, J = 7,5 I'u, 1H,
Ar-H), 5.64-5.62 (m, 1H, H-4"), 4,85-4,74 (m, 2H, H-5'a), 4,68-4,67 (m, 1H, H-5'D), 3,38-3,34 (M,
1H, H-3"), 2,26 (c, 3H), 2,44 (c, 3H), 2,41 (c, 3H), 2,28-2,22 (m, 1H). 13C AMP (125 MI 1,
CDCI3) 6 174,6, 166,6, 1449, 1448, 142,9, 142,7, 1423, 130,3, 130,0, 129,7, 127,9, 127,0,
126,9, 126,8, 108,3, 100,0, 91,4, 84,0, 74,9, 64,5, 39,3, 22,2, 22,1, 16,3. HRMS (ESI +) m/3
Bbruncieno st C29H28NOS5S2 (M + H +) 534,1403, Haiineno 534,1404.

[00179] Coenunenne 7a. K pactBopy 6a (20 mr, 0,037 mmosb) B meranose (1,0 mut) nobasinsiiu
no karwisim 30% NaOMe (8,66 wmr, 0,16 MMoIib). PeakIMOHHYIO CMECh MepeMEeLIHBAIN B TEYCHHE
1 4 npu KOMHaTHOHN Temmeparype u KoHTponupoBanu ¢ nomoupio TCX. PeakunonHyro cMech
3aTeM KOHIIEHTPUPOBAJIHM M HEOUMIIEHHBIA MPOAYKT MOJBEPraiu KOJOHOYHOH Xpomarorpaduu
Ha cunukarese (MeOH/CH2CI2) ¢ nony4yeHrueM COeTUHEHMsI 7a B BUJIE JKEJNTOT0 MEHOOOPa3HOTo
Bemtectsa (9,2 mr, 0,031 mmois, 85%). 1H SAMP (500 MI'u, CD30D) 6 836 (n, J =4 I'y, 1H,
Ar-H), 7,58 (n, J = 1 T'u, 1H, Ar-H), 7,35 (1, J =4 T'u, 1H, H-1"), 7,22 (n, J = 8 ', 1H, Ar-H),
4,07-4,06 (m, 1H, H-4"), 4,07 (n, J =4 T'u, 1H, H-3"), 3,80 (an, J = 24, 4 T'y, 2H, H-5'a, b), 2,79-
2,76 (m, 1H, H-2'a), 2,13-2,08 (m, 1H, H-2'b). 13C AMP (125 MI';, CD30D) 6 173,60, 143,29,
142,26, 142,23, 129,35, 126,11, 108,01, 91,14, 88,44, 70,37, 61,35, 41,59, 14,81. HRMS (ESI +)
m/3 Bbrauciero st C13H16NO3S2 (M + H +) 298,0566, naiineno 298,0569.

[00180] Coemunenune 8a (dTPT1TP). Coemmnenue 8a (11,2 wmr, 20,8 wmxmonb, 31%)
CHHTE3UPOBAJH C HCIIONb30BaHMEM OOImed mnpouenypsl cuHTe3a Tpudocdaros, OMHCAaHHON
BbIle, HaYnHasA ¢ 7a (20 mr, 67,3 mxmogs). 31P AMP (162 MTI'y, D20) 6 -10,3 (g, J = 19,8 I'y,
y-P), -10,9 (m, J = 20,1 I'y, a-P), -22,8 (1, J = 19,4 I'y, {3-P). MS (MALDI-TOF-, matpuua: 9-
amuHoakpuauH) (M/3): [M-H] - Beraucneno ans C13H17NO12P3S2, 536,3, naiineno, 536,7.

0§ 9
s
0- h |
N Tol | i

0 (b N8

l S + KQWC] .m.,(f).,,.. TalO o N 0 — TolQ o
N Tolo ﬁ
Tol

m TolO 5b b



100

0
S
© d 2 9 9
— Ho NS @ HOm%an#mOml’%mO o
ﬁ OH OH OHKQ/
HO HO
b o

Cxema S3. (a) N,0-6uc(TMC)aneramun, SnCl4 (1 M B CH2CI2), CH2CI2, 3 4, 41%,; (b)
Pearent JlaBeccona, ToNyoJ, KUMsTYeHHE ¢ OOPATHBIM XOJOAMJIBHUKOM, B Te€UeHHE HOUH, 52%;
(c) 30% NaOMe, MeOH, komu. Temn., 1 4, 85%; (d) Ilporonnas rybkxa, POCI3, Bu3N,
Bu3NPPi, (MeO)3P, DMF, -20 °C, 21%.

[00181] Coemmunenue Sb. K pactBopy 4b (100 wmr, 0,67 mmons) B CH2CI2 (8 mun) mpu
KOMHATHOU Temrmepatype B arMocdepe a3orta nobasisuiu Ouc(tpumermncunui)aneramun (165
mr, 0,81 mmonb). ITocne nepememmBanus B TedeHue 40 muH nobaBmsum 3,5-Ouc(Tomyon)-2-
ne3okcupudosmixyiopun (292 mr, 0,81 mmons). Peakunonnyro cmech oxnaxnaiaun 10 0 °C u
nobasnsm o karwsiM SnCl4 (1,0 M B CH2CI2, 200 mxi, 0,2 mmods). [lonydeHHbI pacTBOp
niepeMeIInBad B Te€YeHHe 2 4 MPU KOMHATHOMN TemrepaType. PeakMOHHYIO0 cMeCh pa3OaBIisiiu
EtOAc, racunu HaceieHHBIM BOAHBIM pacTBopoM NaHCO3, skcTparupoBany 3TUIALIETATOM,
cymmiy, GUIbTPOBAIM M BbiMapuBaiud. HeounIueHHbIH MPOAYKT MOABEpPraju Xxpomarorpaduu
Ha KoJioHKe ¢ cuiukarenem (rekcan/EtOAc), mony4dasi coenunenue 5b B Buae Oenoii nens (137
ur, 0,27 MMonb, 41%). 1H SIMP (500 MT'w, CDCI3) 6 7,99 (z, J = 8,1 I'y, 2H, Ar-H), 7,93 (n, J
=8,1 I'y, 2H, Ar-H), 7,55 (n, J = 7,7 I'y, 1H, Ar-H), 7,33 - 7,28 (m, 2H, Ar-H), 7,27 - 7,20 (m,
2H, Ar-H), 6,82 (an, J = 8,3, 5,6 T'n, 1H, Ar-H), 6,57 (n, ] = 0,9 I'y, 1H, Ar-H), 6,41 (g, ] = 7,7
Iy, 1H, H-1'), 5,68 - 5,61 (m, 1H, H-4'), 4,75 (nz, J = 12,1, 3,4 T'w, 2H, H-5'a, b), 4,62 (q, J = 3,1
Tw, 1H, H-3"), 2,94 (nan, J = 14,3, 5,6, 1,7 T, 1H, H-2'a), 2,48 - 2,39 (s, 3x3H, Ar-CH3), 2,36 -
2,26 (v, 1H, H-2'b). 13C SIMP (125 MI'y, CDCI3) 6 166,6, 166,5, 159,2, 1591, 154,5, 144.8,
144,6, 130,2, 130,0, 129.7, 127,5, 127.1, 126,9, 117,5, 103.3, 96,6, 86.0, 83,2, 75,5, 64,7, 39.8,
22,1, 14,1. HRMS (ESI +) m/3 Beramcaeno aiss C29H28NO7 (M + H +) 502,1860, Hatineno
502,1885.

[00182] Coenunenune ©6b. Coemumnenme Sb (29 wmr, 0,056 MMONB) BBICYIIMBAIH 3-Ms
CONMYTCTBYIOLIUMH HCTIAPEHUSIMU C O€3BOAHBIM TOJIyoJoM. OCTaTOK pacTBOPsUT B O€3BOAHOM
tonyosie (1 mu). Jlobaensmu pearent JlaBeccona (41,5 mr, 0,10 MMOJIb) M CMECh HarpeBajIu B

T€YeHHe HO4YM C OOpaTHbIM xonoamwabHUKOM. Ilocie ¢unpTpauuu Ha XJjonke (QUIbTpaT
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KOHLIEHTPUPOBAIM W HEOYHINEHHBI MPOAYKT TMOABEpPrajd XpoMaTorpapuu Ha KOJOHKE C
cinukarenem (rexcan/EtOAc), monydass coenmnenne 6b B Bume »xenroit mensl (15 mr, 0,029
MMoIb, 52%). 1H SIMP (500 MI'u, CDCI3) 6 8,10-7,89 (M, SH, Ar-H), 7,52-7,48 (v, 1H, H-1"),
7,29-7,22 (m, 4H, Ar-H), 6,8 (1, J = 1 T'n, 1H, Ar-H), 6,73 (n, J = 7,5 T, 1H, Ar-H), 5,65-5,62
(v, 1H, H-4 '), 4,84-4,74 (v, 2H, H-5'a, b), 4,67-4,65 (v, 1H, H-3"), 3,36-3,32 (v, 1H, H-2'),
2,44 (c, 3H, Ar-CH3), 2,43 (¢, 3H, ¢, 3H, Ar-CH3), 2,41 (c, 3H, ¢, 3H, Ar-CH3), 2,27-2,21 (m,
1H, H-2'b). 13C SIMP (125 MTI'y, CDCI3) 6 166,6, 156,9, 153,9, 144,8, 130,3, 130,0, 129,8,
129,7, 127,9, 106,4, 96,0, 83,9, 56,6, 39,5, 22,1, 12,6. HRMS (ESI +) M/3 BbMHCJIEHO s
C29H28NO6S (M + H +) 518,1632, natineno 518,1638.

[00183] Coenunenne 7b. K pactsopy 6b (20 mr, 0,039 mmons) B meranosne (1,0 M) nobasnsiu
no karusim 30% NaOMe (8,66 mr, 0,16 MMoJib). PeakiMOHHYIO CMeCh MepeMeIInBaIi B TeUeHUE
1 4 mpu KOMHATHOH Temmneparype u kKoHTponupoBaiu ¢ nomompo TCX. Peakuuonnyro cmech
3aTeM KOHIIEHTPUPOBAIM M HEOUYMIIEHHBIH MPOAYKT IMOABEPrai KOJOHOYHOW Xpomarorpaduu
Ha cunukarene (MeOH/CH2CI2) ¢ nonydeHuem coenuHeHus 7b B BUIe keToM neHsl (9,3 wr,
0,033 mmouns, 85%). 1H AMP (500 MI'u, CD30D) 6 8,57 (mn, J =5TI'u, 1H, Ar-H), 7,42 (1, ] =4
I'y, 1H, H-1"), 7,13 (#, J = 7,5 'y, 1H, Ar-H), 6,80 (c, 1H, Ar-H), 4,50-4,47 (m, 1H, H-4"), 4,12
(n,J=3,5Tu, 1H, H-3"), 3,95 (an, J =30, 3 I'u, 2H, H-5'a, b), 2,81-2,77 (m, 1H, H-2'a), 2,50 (c,
3H, Ar-CH3), 2,18-2,14 (m, 1H, H-2'b). 13C AMP (125 MI'u, CD30OD) 6 172,9, 157,2, 154,5,
132,7, 131,3, 105,4, 100,8, 90,9, 88,5, 70,3, 61,3, 41,8, 12,7. HRMS (ESI +) M/3 BbIYUCIEHO AJist
CI3H16NO4S (M + H +) 282,0795, naiineno 282,0790.

[00184] Coenunenue 8b (dFPT1TP). Coenmnenue 8b (3,7 wmr, 7,1 wmxmonb, 10%)
CHHTE3UPOBAJHM C HCIIONb30BaHMEM OOImed mnpouenypsl cuHTe3a Tpudocharos, OmMCaHHON
BbIle, HaunHas ¢ 7b (20 mr, 71,2 mxmons). 31P AMP (162 MI'y, D20) 6 -10,4 (m, J = 20,0 Iy,
y-P), -10,9 (g, J = 19,4 I'ny, a-P), -22,8 (1, J = 20,0 I'y, f3-P). MS (MALDI-TOF-, matpuua: 9-
amuHoakpuauH) (M/3): [M-H] - Beraucneno mis C13H17NO13P3S, 520,3, natineno, 520,1.

TelO
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Cxema S4. (a) N,0-6uc(TMC)aneramun, SnCl4 (1 M B CH2CI2), CH2CI2, 3 4, 40%,; (b)
Pearent JlaBeccona, ToNyoJ, KUMsTYeHUE ¢ OOPATHBIM XOJOAMIBHUKOM, B TedeHHe HouH, 31%;

(c) 30% NaOMe, MeOH, komu. Temn., 1 4, 81%; (d) IIporonnas rybkxa, POCI3, Bu3N,
Bu3NPPi, (MeO) 3P, DMF, -20 °C, 15%.

[00185] Coenunenne Sc. K pacrBopy 4c¢ (46 mr, 0,28 mmons) B CH2CI2 (8 mur) mpu KOMHATHOMU
TeMrieparype B armocdepe aszora molaBsuid Ouc(tpumerwmicwimin)aneramun (66 wr, 0,33
mmonb). Ilocne mnepememmBanust B TedeHue 40 wuH pobasmsim  3,5-Ouc(tonmyon)-2-
ne3okcupudosmixnopun (120 mr, 0,33 mmons). Peakunonnyro cmech oxnaxpain 10 0 °C u
nobasism no karmsiv SnCl4 (1,0 M 8 CH2CI2, 140 Mk, 0,14 mmods). IToaydeHHBIH pacTBOp
nepeMenBad B TeueHHe 2 4 IpyU KOMHATHOH Temmneparype. PeakinoHHy0 cMech pa30aBisiiu
EtOAc, racunu HacbimeHHbIM BoAHbIM pacTBopoM NaHCO3, skcrparupoBanu 3TUNIALETATOM,
Cylmiy, (GUIBTPOBAIM M BbIMapuBaiu. HeounIneHHbIH MPOAYKT MOABEPraan Xpomarorpaduu
Ha KoJIoHKe ¢ cunukareneM (rekcan/EtOAc), mony4asi coenuneHnue Sc¢ B Buae Oenoii nensl (58
mr, 0,11 mmons, 40%). 1H AMP (500 MI'y, CDCI3) 6 7,98-7,90 (m, 4H, Ar-H), 7,53 (n, ] = 7,4
I'u, 1H, Ar-H), 7,27- 7,21 (m, 4H, Ar-H), 6,83-6,82 (M, 2H, Ar-H), 6,44 (n, J = 7,5 T'u, 1H,
H—1"), 5,63 (n, J = 6,5 T'u, 1H, H-4"), 4,76 - 4,60 (m, 2H, H-5'a, b), 4,59 (1, J =2,5 'y, 1H, H-3"),
2,89 (mn, J = 13, 5,5 T'u, H-2'a), 2,59 (¢, 3H, Ar-CH3), 2,43 (¢, 3H, Ar-CH3), 2,40 (c, 3H, Ar-
CH3), 2,37-2,30 (M, 1H, H-2'b). 13C AMP (125 MI'u, CDCI3) 6 166,5, 158,0, 149,9, 146,3,
1448, 144.6, 130,3, 130,0, 129,7, 128,8, 127,3, 122,8, 103,7, 100,0, 85,8, 83,2, 75,5, 64,8, 39,5,
22,1, 16,7. HRMS (ESI +) m/3 Beruucneno miss C29H28NO6S (M + H +) 518,1632, Hatineno
518,1631.

[00186] Coenunenune 6c. Coemmnenme 5Sc (50 wmr, 0,097 MMOIb) BBICYIIMBAIH 3-Ms
CONMYTCTBYIOIIUMH HCTIAPEHUSIMU C 0€3BOAHBIM TONyoJoM. OCTaTOK pacTBOPsUT B O€3BOAHOM
tonyone (1,5 mu). Jobasnsum pearent Jlaeccona (83 mr, 0,20 MMOJb) U CMeCh HarpeBaju B
TE€YEHHE HOYM C OOpaTHbIM XojoauibHUKOM. Ilocnme dQunbpTpanmm Ha Xnonke ¢QuibTpar
KOHLIEHTPUPOBAIM W HEOYHINEHHBI MPOAYKT TMOABEpPrajd XpoMaTtorpaguu Ha KOJOHKE C
cunukareneMm (rekcan/EtOAc), monydast coemunHeHue 6¢ B Buue skeiarod mensl (16 wmr, 0,03
mMMmontb, 31%). TH AAMP (500 MI'u, CDCI3) 6 8,13-7,97 (m, SH, Ar-H), 7,52-7,49 (m, 1H, H-1"),
7,37-7,29 (m, 4H, Ar-H), 6,99 (n, J = 1 I'u, 1H, Ar-H), 6,91 (g, J = 7,5 'y, 1H, Ar-H), 5,73-5,71
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(M, 1H, H-4"), 4,91-4,82 (m, 2H, H-5'a, b), 4,76-4,74 (m, 1H, H-3"), 3,41-3,37 (M, 1H, H-2'a), 2,68
(c, 3H, Ar-CH3) , 2,52 (¢, 3H, Ar-CH3), 2,49 (c, 3H, Ar-CH3), 2,39-2,34 (M, 1H, H-2'b). 13C
SAMP (125 MI'y, CDCI3) 6 172,1, 166,6, 154,0, 144,9, 144,7, 140,4, 130,3, 130,0, 129,7, 129,6,
127,0, 126,8, 1227, 109,0, 91,2, 83,9, 75,0, 64,5, 39,4, 222, 22,1 17,0. HRMS (ESI +) m/3
BeruucieHo st C29H28NOSS2 (M + H +) 534,1403, natineno 534,1406.

[00187] Coenunenne 7c. K pactBopy 6¢ (20 mr, 0,037 mmons) B meranose (1,0 mut) nobasisuiu
nio karusim 30% NaOMe (8,66 mr, 0,16 MMoJib). PeakiMOHHYIO0 CMeCh MepeMeIINBaIN B TCUSHUE
1 4 mpu KOMHATHOI Temmeparype u kKoHTponupoBaiu ¢ nomoipo TCX. PeakinonHyo cmech
3aTeM KOHLEHTPUPOBAJIM M HEOUUINEHHBINH MPOAYKT MOJBEPraju KOJOHOYHOHM Xpomarorpaduu
Ha cuukarene (MeOH/CH2CI2) ¢ monyueHuemM coequHeHHUs: 7¢ B BUIE JKeNTOW TeHbl (8,9 mr,
0,03 mmogb, 81%). 1H SAMP (500 MI'u, CD30D) 6 8,48, (n, J = 7,5 'y, 1H, Ar-H), 7,42 (1, J =
5Tu, 1H, H-1"), 7,20 (n, J = 5 T'u, 1H, Ar-H), 7,12 (c, 1H, Ar-H), 4,51-4,48 (m, 1H, H-4'), 4,13
(n, J =5Tu, 1H, H-3"), 3,95 (an, J = 30, 5 I'y, 2H, H-5'a, b), 2,81-2,78 (M, 1H, H-2"a), 2,67 (c,
3H, Ar-CH3), 2,21-2,16 (m, 1H, H-2'b). 13C AMP (125 MI'u, CD30D) 6 171,1, 154,0, 144,1,
141,1, 131,1, 122,7, 108,8, 90,9, 88,5, 70,5, 61,4, 41,7, 15,4. HRMS (ESI +) M/3 BbIUYUCIIEHO AJist
CI3H16NO3S2 (M + H +) 298,0566, Haiineno 298,0566.

[00188] Coenunenne 8c. Coenunenue 8c (10,8 mr, 20,2 mkmonb, 30%) CHHTE3UPOBAIU C
UCIIOJIb30BaHUEM O0IIeil mpouenypsl cuHTe3a TpupocdaTos, ONMUCAHHON BbILIE, HAYHHAS C 7C
(20 mr, 67,3 Mxmosb). 31P AMP (162 MI'y, D20) 6 -10,8 (n, J = 19,8 I'y, y-P), -11,5 (n, J =
20,1 Ty, a-P), -23,3 (1, J = 20,1 T'y, {3-P). MS (MALDI-TOF-, marpuua: 9-aMHHOaKpUIHH)
(m/3): [M-H] - Bbuucieno st C13H17NO12P3S2, 536,3, Hatineno, 536,1
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Cxema S5. (a) N,0-6uc(TMC)aneramun, SnCl4 (1 M 8 CH2CI2), CH2CI2, 3 4, 39%; (b)
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Pearent JlaBeccoHa, TONyOJ, KUMsTYEHUE ¢ OOPATHBIM XOJOAMJIBHUKOM, B TedeHHEe HOuH, 33%;
(¢) 30% NaOMe, MeOH, xomH. Temn., 1 4, 82%; (d) mporonnas rybka, POCI3, Bu3N,
Bu3NPPi, (MeO)3P, DMF, -20 °C, 30%.

[00189] Coemmnenune 5d. K pacreopy 4d (200 wmr, 1,32 mmons) B CH2CI2 (8 mu) mpu
KOMHATHOH TeMmrepaTtype B atMocdepe azora nobasisumm Ouc(Tpumermicwimi)aneramun (298
mr, 1,46 mmons). Ilocne nepememnBanust B Teuenne 40 muH nobasmsumm 3,5-Ouc(Tonmyomn)-2-
ne3okcupudosmwixiopun (563 wmr, 1,46 mmons). Peaknmonnyro cmeck oxnaxknganu 10 0 °C u
nobasnsm no xkarwsM SnCl4 (1,0 M 8 CH2CI2, 660 mka, 0,66 mmons). ITony4ueHHBII pacTBOp
nepeMenBaId B TeUeHHe 2 4 MPU KOMHATHOW TemrnepaTtype. PeakiroHHyo cMmech pa30aBiisiin
EtOAc, racunu HacelieHHbIM BOAHbIM pacTBopoM NaHCO3, skcTparupoBany 3TUIALIETATOM,
cymuiay, GUIbTPOBAIM U BbinapuBaiu. HeounIineHHbIN NPOAYKT MOABEPrajn Xpomarorpapuu
Ha KoJioHKe ¢ cuukarenem (rexcan/EtOAc), monyyas coenunenue S5d B Bune Oenoii menbl (260
mr, 0,52 mmonb, 39%). 1H AMP (500 MI'y, CDCI3) 6 7,98-7,90 (m, 4H, Ar-H), 7,70 (n, J = 6
I'y, 1H, Ar-H), 7,55 (n, J = 9,5 I'u, 1H, Ar -H), 7,28-7,16 (M, SH, Ar-H), 6,84-6,85 (m, 1H, Ar-
H), 6,57 (n, ] = 9,5 I'u, H-1"), 5,66-5,64 (m, 1H, H-4"), 4,75-4,72 (m, 2H, H-5'a, b), 4,61 (m, 1H,
H-3"), 2,95-2,90 (m, 1H, H-2" a), 2,43 (c, 3H, Ar-CH3), 2,40 (c, 3H, Ar-CH3), 2,39-2,31 (m, 1H,
H-2'b). 13C AMP (125 MI'u, CDCI3) 6 166,2, 166,1, 158,1, 145,1, 144,4, 144,2, 1338, 129,9,
129,6, 129,3, 129,1, 126,9, 126,5, 124,2, 103.5, 85,5, 82,9, 75,1, 64,4, 39,2, 21,7 . HRMS (ESI
+) M/3 Beraucneno ais C20H20CI12N205S (M + H) 504,1475, naitneno 504,1480.

[00190] Coenunenune 6d. Coequnenue Sd (50 mr, 0,1 MMOJB) Cymman 3-Msi COMYTCTBYIOLIMMHU
ucrapeHusiMu ¢ 0e3BOIHBIM ToOJyosioM. OCTaTok pactBopsuiu B Oe3BomHOM Tonyoje (1 m).
Hobasnsiu pearent JlaBeccoHa (48 mr, 0,12 MMOJb) U CMeCh HAarpeBajd B T€YEHHUE HOYU C
oOpatHbIM XonommibHUKOM. Ilocne ¢unbTpanmu Ha Xjonke (UIBTPAT KOHLEHTPUPOBAIU, U
HEOUMICHHBbIH TMPOAYKT TIOABEPrajl KOJOHOYHOW Xpomarorpaduu Ha  CHJIMKarene
(rexcan/EtOAc), nonyyasi coenunenue 6d B Bune skenroii nensl (17 mr, 0,033 mmons, 33%). 1H
SAMP (500 MI'y, CDCI3) 6 8,14-7,82 (M, 7H, Ar-H), 7,51 (an, J = 7,5, 6,0 I'u, 1H, H-1"), 7,32-
7,23 (M, 5H, Ar-H), 6,99 (n, J = 7,2 T'u, 1H, Ar-H), 74-5,73 (m, 1H, H-4"), 4,92-4,83 (m, 2H, H-
5'a, b), 4,78-4,77 (m, 1H, H-3"), 3,43-3,40 (M, 1H, H-2'a), 2,51 (c, 3H, Ar-CH3), 2,48 (c, 3H, Ar-
CH3 ), 2,39-2,36 (m, 1H, H-2'b). 13C AMP (125 MI'u, CDCI3) 6 173,5, 166,06, 144,9, 1448,
139,5, 138,0, 134,5, 130,3, 130,0, 129,7, 129,5, 126,8, 124,7, 109,5, 91,4, 84,0, 75,0, 64,5, 39,4,
22,2, 22,1. HRMS (ESI +) m/3 Beraucneno mst C28H26NOSS2 (M + H +) 520,1247, Haiineso
520,1241.

[00191] Coenunenne 7d. K pactBopy 6d (20 mr, 0,039 mmoinb) B Meranose (1,0 mut) qobasisuiu

nio karuisim 30% NaOMe (8,66 mr, 0,16 MMoJIb). PeakiMOHHYO CMeCh MepeMeITnBaJIN B TEUSHUE
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1 4 mpu KOMHATHOH Temrieparype U KoHTponupoaiu ¢ nomoinso TCX. PeakinoHHyo cmech
3aTeM KOHLEHTPHUPOBAJIH M HEOUWIIEHHBIA MPOAYKT MOJABEPrai KOJOHOYHOH Xpomarorpadun
Ha cunukarene (MeOH/CH2CI2) ¢ nonyuenuem coennnenus 7d B Bune skentoi neHsl (9,0 mr,
0,032 mmounb, 82%). 1H AMP (500 MI'u, CD30D) 6 8,48 (o, J = 5 I', 1H, Ar-H), 8,01 (&, J =5
I'u, 1H, Ar-H), 7,40-7,38 (M, 2H, Ar-H), 7,29 (n, J = 10 I', 1H, H—1'"), 4,47-4,46 (m, 1H, H-4"),
4,10 (M, 1H, H-3"), 3,94-3,88 (m, 2H, H-5'a, b), 2,77-2,76 (m, 1H, H-2'a), 2,19-2,14 (M, 1H, H-
2'b). 13C AMP (125 MI'y, CD30D) 6171,2, 144,7, 139,6, 137,6, 130,5, 124,2, 108,8, 90,7, 88,2,
70,1, 61,0, 41,3. HRMS (ESI +) m/3 Beruucneno niust C12H14NO3S2 (M + H +) 284,041,
oOHapyxeHo 284,0410.

[00192] Coenunenue 8d (dTPT3TP). Coemunenme 8d (5,7 wmr, 10,9 mxmomb, 31%)
CUHTE3UPOBAJM C MHCIIONb30BaHMEM OOImel mnpouenypsl cuHTe3a Tpudocdaros, omucaHHON
BbIme, HaunHas ¢ 7d (10 wmr, 35,3 mxkmons). 31P AMP (162 MI'u, D20) 6 -9,3 (n, J = 19,5 I'yy, y-
P), -10,8 (g, J = 19,8 I'y, a-P), -22.4 (1, J = 20,0 I'y, 3-P). MS (MALDI-TOF-, marpuua: 9-
amuHoakpuanH) (M/3): [M-H] - Beraucaeno mis C12HISNO12P3S2-, 521,9, HaiineHo, 521,9.
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Cxema S6. (a) 1. Selectfluor, MeOH/CH3CN, kursiueHue ¢ 0OpaTHBIM XOJIOAUJIBHUKOM, 3 d; ii.
TfOH-CH2CI2 (1:1 06./00.), 1 4, 85%:; (b) Pearent JlaBeccoHa, TONyoJ1, KUMsTYeHHUE C OOPATHBIM
XOJIONUIIBHUKOM, B TedeHue HouH, 32%; (c) 30% NaOMe, MeOH, xomH. Temm., 1 4, 85%; (d)

IMporonnas rydka, POCI3, Bu3N, Bu3NPPi, (MeO)3P, DMF, -20 °C, 10%.

[00193] Coenunenne 9. Coenunenue 5d (55 mr, 0,11 mmons) pacteopsuin B 1,0 Mmn MeOH-CH
CN (1:1 06./06.), noGasmsimu celectfluor (42 mr, 0,12 MMOJB), B CMeCh HarpeBaii ¢ OOpaTHBIM
XOJIOAMJIPHIKOM B TE€UEHHE 3 Y, 3aT€M pPaCTBOPUTENb BBIMAPUBAIM, OCTAaTOK PACTBOPSUIM B
EtOAc (20 ™), opranmueckyr (a3sy NpOMBIBAM BOAOW TpHU pas3a. 3aTeM OpPraHHYECKUN

pPacTBOPUTEINb BbIIAPUBAIN, U TBEPABIM OCTATOK CYLIUIU B 3 COMYTCTBYIOINMX HCHAPEHUSIX C
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6e3BomubM TojdyosioM. Ocratok pacrBopsuii B 1 mu TfOH-CH2CI2 (1:1 06./06.) u cmech
nepeMenInBaiy Mpu KOMHATHO!N TeMIepaType B TedeHue | 4, 3aTeM CMeCh KOHIIEHTPUPOBAJIH, U
HEOYMIICHHbI MPOAYKT TOABEPrajd KOJOHOUYHOW xpomarorpaduu Ha  CHJIMKarene
(rexcan/EtOAc) ¢ monyuennem coequHeHus: 9 B Buae Oenoro TBepaoro Bemectna (49 mr, 0,093
MMonb, 85%). 1H SIMP (500 MI'y, CDCI3) 6 7,98-7,92 (v, 4H, Ar-H), 7,75 (n, J = 5 'y, 1H, Ar-
H), 7,52 (n, ] = 7,5 Ty, 1H, Ar -H), 7,32-7,21 (m, 5H, Ar-H), 6,82-6,78 (v, 1H, H-1"), 5,64-5,61
(M, 1H, H-4'), 4,80-4,59 (v , 2H, H-5'a, b), 4,62-4,59 (m, 1H, H-3"), 2,93- 2,87 (v, 1H, H-2'a),
2,43 (c, 3H, Ar-CH3 ), 2,39 (¢, 3H, Ar-CH3), 2,34-2,27 (v, 1H, H-2'b). 13C SIMP (125 ML,
CDCI3) 6 166,2, 166,1, 156,4, 144,5, 144,3, 137,7, 137,5, 134,6, 129,9, 129,6, 1293, 126.6,
126,4, 120,2, 112,1, 111,7, 85,5, 83,1, 75,0, 64,2, 39,1, 21,8, 21,7, 19F SIMP (376 MT'y, CDCI3)
6 -151,5. HRMS (ESI +) m/3 Beraucieno anst C28H25FNO6S (M + H +) 522,1381, nHaiineHo
522,1380.

[00194] Coenunenne 10. Coemunenwe 9 (20 wmr, 0,038 MMOJB) BBICYUIUBAIH 3-Ms
CONMYTCTBYIOLIUMH HCTAPEHUsMU C O€3BOAHBIM TOJIyoJioM. OCTaTOK pacTBOPsUTH B O€3BOAHOM
tonyosne (1 min). Jlobasnsau pearent JlaBeccona (18,5 mr, 0,046 MMOJIb) U CMeCh HarpeBajH B
TE€YeHHe HO4YM C OOpaTHbIM XojoaujbHUKOM. [locne dQuubTpanuu Ha Xmonke QuiabTpar
KOHLIGHTPUPOBAIM U HEOYHINEHHBIH MPOAYKT TMOABEpPrajd XpoMaTorpapuu Ha KOJOHKE C
cunukareiem (rexcan/EtOAc), nmonydas coequnenune 10 B Buae »xentoil mexs! (6,5 mr, 0,012
MMoIb, 32%). 1TH SIMP (500 MI'y, CDCI3) 6 8,11-7,85 (m, 6H, Ar-H), 7,40-7,39 (v, 2H, Ar-H,
H-1Y), 7,28-7,21 (v, 4H, Ar H), 5,64-5,63 (v, 1H, H-4"), 4,83 (v, 2H, H-5'a, b), 4,69 (m, 1H, H-
3", 3,34-3,29 (m, 1H, H-2'a), 2,44 (c, 1H, Ar-CH3), 2,40 (c, 3H, Ar-CH3), 2,30-2,26 (m, 1H, H-
2'b). 13C SIMP (125 MTI'u, CDCI3) 6 170,9, 166,6, 166,5, 144,9, 144.8, 138.6, 130,3, 130,0,
129.9, 129,7, 129,7, 126.9, 126,7, 120,5, 116,3, 116,0, 100,0, 91,6, 84.3, 74.7, 64.3, 39,2, 22.2,
22,1. 19F SIMP (376 MIwu, CDCI3) 6 -142,9. HRMS (ESI +) W/3 BbluucieHo s
C28H25FNOS5S2 (M + H +) 538,1153, Haiineno 538,1155.

[00195] Coenunenne 11. K pactBopy 10 (10 mr, 0,019 mmoinb) B Meranose (1,5 mut) nobassuiu
no karuisim 30% NaOMe (4,33 mr, 0,08 MMoJIh). PeakIMOHHYIO CMeCh MepeMEITNBaJIN B TEUEHUE
1 4 mpu KOMHaTHOI Temreparype u KoHTponupoBaiu ¢ nomoinpo TCX. PeakinoHHyo cmech
3aTeM KOHLEHTPHUPOBAJIH M HEOUWIIEHHBIA MPOAYKT MOJABEPrali KOJOHOYHOH Xpomarorpaduu
Ha cunukarene (MeOH/CH2CI2) ¢ nonyuenuem coennnaenus 11 B Bune skentoi neHsl (4,9 wr,
0,016 mmonb, 85%). 1H AMP (500 MI'u, CD30D) 6 8,68 (n, J =5 I'u, 1H, Ar-H), 8,12 (m, J =5
I'm, 1H, Ar-H), 7,52 (n, J =5 T'u, 1H, Ar-H), 7,28 (1, J = 6,5 'y, 1H, H-1"), 4,48 (m, 1H, H-4"),
4,10 (m, 1H, H-3"), 3,94 (mn, J = 35, 3 ', 2H, H-5'a, b), 2,78-2,75 (M, 1H, H-2'a), 2,24-2,19 (m,
1H, H-2'b). 13C AMP (125 MI'n, CD30OD) 6 170,2, 150,2, 1483, 139,0, 131,7, 131,6, 119,8,
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117,8, 117,4, 91,5, 88,7, 70,1, 61,0, 41,5. 19F AMP (376 MI'i, CD30D) 6 -145,3. HRMS (ESI
+) M/3 Beramcneno aist C12H13FNO3S2 (M + H +) 302,0315, natineno 302,03 14.

[00196] Coenunenne 12 (dFTPT3TP). Coenunenme 12 (2,0 wmr, 3,7 mkmonb, 22%)
CUHTE3HPOBAIHN C HCIOAb30BaHHEM OOLIel mpouenyps! cuHTe3a TpHupochaToB, ommucaHHON
BBILIIE, HauUnHAas ¢ coequHenus 11 (5 mr, 16,6 mxmons). 31P AMP (162 MI'y, D20) 6 -10,9 (7, J
=20,0 I'n, y-P), -11,6 (m, J = 21,1 I'y, AP), -23,3 (1, J = 23,1 I'y, £3-P). 19F AMP (376 MI 1,
D20) 6 -138,5 (s). MS (MALDI-TOF-, matpuna: 9-amunoakpuans) (m/3): [M-H] - BbrancieHo
s C12H14FNO12P3S2-, 539,9, natineno, 540, 1.
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Cxema S7, (a) ICI, CH2CI2, or 0 °C nmo xomH. Temm., B TedeHue Houu, 63%; (b) Pearent
JlaBeccoHa, TONyOJI, KUMsTYeHHEe ¢ OOpaTHBIM XOJIONUJIBHUKOM, B TedueHue Houu, 27%; (¢) 2,2-
nuxjiop-N-npon-2-us-1-unaneramun, (PPh3)4Pd, Cul, Et3N, DMF, kOMH. TeMIl., B TeueHHUE
HouH, 91%; (d) 30% NaOMe, MeOH, komH. Tem., 1 4, 74%; (e) IIporonnas rybka, POCI3,
Bu3N, Bu3NPPi, (MeO)3P, DMF, -20 °C, 25%.

[00197] Coenunenne 13. K pacteopy 5d (73 wmr, 0,145 mmons) B CH2CI2 (1 M) npu 0 °C B
armocdepe azoTta mo Karisim nodaeisu MoHoxJyopun wona (1,0 M B CH2CI2, 0,15 mn, 0,15
mMontb). [lonydeHHy0 cMech MepeMelnBaId MPH KOMHATHOW TeMIIepaType B TEUCHHE HOYM.
Peak1imoHHyI0 cMeCh racuiu HachllleHHbIM BoAHBIM pactBopoM NaHCO3 u HacheileHHBIM
BOOHBIM pacTtBopoM Na2S203, skcrparupoBamu CH2CI2, cymwmnm, ¢uupTpoBaiu u
BbINapuBaan. HeounIneHHbIl MPOAYKT NOABEPraiy XpoMaTorpaduu Ha KOJIOHKE C CHIIMKAresemM
(rexcan/EtOAc), mony4as coenunenue 13 B Bune Oemnoii nensl (57 mr, 0,091 mmons, 63%). 1H
SAMP (500 MI'uy, CDCI3) & 7,98-7,93 (m, 4H, Ar-H), 7,83 (¢, 1H, Ar-H), 7,72 (n, J =5 I'y, 1H,
Ar-H), 7,28 -7,17 (m, SH, Ar-H), 6,78-6,75 (m, 1H, H-1"), 5,65-5,63 (m, 1H, H-4"), 4,76 (m, 2H,
H-5'a, b), 4,63-4,62 (m, 1H, H-3"), 2,95-2.91 (m, 1H, H-2'a), 2,43 (c, 3H, Ar-CH3), 2,35 (¢, 3H,
Ar-CH3), 2,34-2,29 (m, 1H, H-2'b). 13C AMP (125 MI'y, CDCI3) 6 166,6, 166,5, 157,6, 147 4,
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1449, 144.6, 133,7, 1327, 1303, 130,1, 129.8, 1297, 129.4. 128.5, 127.0, 1268, 86.1, 83.8,
75,7, 64,7, 39,9, 22,2, 22,1. HRMS (ESI +) m/3 Bbruucaeno anst C28H25INOSS (M + H +)
630,0442, naiimerno 630,0440.

[00198] Coenunenne 14. Coemunenme 13 (30 wmr, 0,048 MMONB) BBICYIIMBAIH 3-Ms
CONYTCTBYIOLIUMH HCTIAPEHUSIMU C O€3BOAHBIM TOIyoJoM. OCTaTOK pacTBOPsU B O€3BOAHOM
tonyosie (1 mur), mobasmsuu pearent JlaBeccona (23 mr, 0,057 MMOib) U CMeCh HarpeBad B
TE€YeHHEe HO4YM C OOpaTHbIM XojoauiabHUKOM. Ilocnme ¢QunbTpanmm Ha Xnonke ¢QuibTpar
KOHLIEHTPUPOBAIM U HEOYHINEHHBI MNPOAYKT IOABEpPrajyd XpomMaTorpaguu Ha KOJOHKE C
cinnkarenem (rexcan/EtOAc), monyqas coenunenune 14 B Buzae xenroit nens (8,4 mr, 0,013
mMMonb, 27%). 1H AMP (500 MI'u, CDCI3) 6 8,31 (¢, 1H, Ar-H), 7,99-7,82 (m, SH, Ar-H), 7,39-
7,36 (m, 1H, H-1"), 7,29-7,20 (m, SH, Ar-H), 5,65-5,64 (m, 1H, H-4"), 4,83-4,81 (m, 2H, H-5'a, b),
4,71-4,70 (m, 1H, H-3"), 3,35 (nm, J =15, 5,5 T'u, 1H, H-2'a), 2,44 (c, 3H, Ar-CH3), 2,39 (c, 3H,
Ar-CH3), 2,27-2,21 (m, 1H, H-2'b). 13C AMP (125 MI'u, CDCI3) 6 172,9, 166,6, 144,9, 144,7,
144,6, 141,8, 137,8, 135,0, 130,3, 130,2, 129,8, 129,7, 128,06, 126,9, 126,7, 91,7, 84,5, 75,3,
64,6, 39,5, 22,2, 22,1. HRMS (ESI +) m/3 Beruncneno s C28H25INOSS2 (M + H +) 646,0213,
HaiinieHo 646,0219.

[00199] Coenunenue 15. K pactBopy 14 (10 mr, 0,015 mmons) B DMF (2 mui1) B atMochepe
azota nodasysuiu (PPh3)4Pd (1,7 mr, 0,0015 mmounb), Cul (0,57 mr 0,011 mmonb) u Et3N (5 Mk,
0,030  mmoab).  PeakimoHHYHO ~ CMeChb  JerasupoBajd M OOOABISUIM  PacTBOP
CI2CHCONHCH2CCH (3,8 wmr, 0,0225 mmonb) B DMF (0,5 mui). PeakuumoHHyro cmech
nepeMelIBaId B TE€UEHUE HOYM MPU KOMHATHOH TeMIieparype ¥ KOHTPOJHPOBAIH C TTOMOLIBEO
TCX. Peakunonnyro cmech pazbabimsuin EtOAc, racuim HacChIIEHHBIM BOJHBIM PacTBOPOM
NaHCO3, oskcTparupoBajii STHIALETATOM, CYIIWIH, (QUIBTPOBAIM W BBIIAPUBAJIN.
HeounineHHplii NpPOXYKT MOABEprajd KOJOHOYHOH xpomarorpaguu Ha  CHJIMKaresie
(MeOH/CH2CI2) ¢ nony4eHueMm coenunenus 15 B Bune skentoii nens (9,2 mr, 0,0135 mmorb,
91%). 1H AMP (500 MI'u, CDCI3) 6 8,26 (c, 1H, Ar-H), 7,99-7,82 (m, SH, Ar-H), 7,40-7,37 (M,
2H, Ar-H, H-1"), 7,29-7,21 (m, 4H, Ar-H), 6,71 (br, 1H, NH), 6,95 (¢, 1H, CHCI2), 5,65-5,64 (M,
1H, H-4"), 4,85-4,79 (M, 2H, H-5'a, b), 4,73 (m, 1H, H-3"), 4,26-4,11 (M, 2H, NHCH2), 3,38-3,34
(M, 1H, H-2'a), 2,44 (c, 3H, Ar-CH3), 2,40 (¢, 3H, Ar-CH3), 2,31-2,25 (m, 1H, H-2'b). 13C AMP
(125 MI'u, CDCI3) 6 173,3, 166,6, 164,1, 144,8, 139,0, 138,3, 133,4, 130,3, 130,1, 129,8, 129,7,
126,9, 1243, 104,8, 91,8, 88,3, 84,5, 78,8, 75,2, 66,4, 64,7, 39,6, 31,3, 22,2, 22, 1. HRMS (ESI
+) M/3 Beramcneno ais C33H29CI12N206S2 (M + H +) 683,0839, Haiineno 683,0854.

[00200] Coemunenmne 16. K pacteopy 15 (9,2 wmr, 0,0135 mmons) B meranone (1,0 m)

nobasmsuin no kKarwsiMm  30% NaOMe (2,92 wmr, 0,32 mmonb). PeaknuMOHHYK CMeCh
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nepeMelBaId B TeUeHHe 1 4 Mpu KOMHATHOH TEMIIepaType U KOHTPOJHMPOBAIH C TIOMOIIBIO
TCX. PeakunOHHYHO CMeCb KOHLIEHTPUPOBAJM U HEOUULIEHHbI MPOAYKT MOABEPrajiu
KOJIOHOUHOM xpomarorpadun Ha crmkareine (MeOH/CH2CI2) ¢ nonyuenuem coenunenus 16 B
Buze kearoi neHsr (4,5 mr, 0,01 mmouns, 74%). 1H AMP (500 MI'u, CD30D) 6 8,69 (¢, 1H, Ar-
H), 8,06 (o, J = 5T, 1H, Ar-H), 7,53 (n, J = 5 I'y, 1H, Ar-H), 7,30 (1, J =5 I'y, 1H, H-1"), 6,33
(c, 1H, CHCI2), 4,47-4,46 (m, 1H, H-4"), 4,36 (c, 2H, NHCH2), 4,11-4,08 (m, 1H, H-3"), 3,97
(nm, J =12 T, 3 I'n, 2H, H-5'a, b), 2,79-2,74 (m, 1H, H-2'a), 2,21-2,16 (m, 1H, H-2'd). 13C AMP
(125 MI'u, CD30D) 6 172,9, 138,4, 134,3, 1239, 1228, 104,7, 100,0, 91,2, 88,6, 77,1, 70,3,
66,4, 61,1, 41,7, 30,2. HRMS (ESI +) m/3 Bbuucneno mia C17H17CI2N204S2 (M + H +)
447,0001, natineno 447,0020.

[00201] Coemnunenue 17 (dTPT3PATP). Coenunenme 17 (2,2 wmr, 3,1 mkmoab, 28%)
CHHTE3HPOBAJIM C HCIONb30BaHHEM oOwiei mpouenypsl cuHTesa TpudochaToB, ommcaHHON
BbIIIe, HAUYMHAas ¢ coenuHenus 16 (5 mr, 11,2 mxmons). 31P AMP (162 MI'u, D20) 6 -10,85 (z, J
=199 I'y, y-P), -11,63 (7, J = 20,0 T'u, AP), -23,07 (s), -23,26 (1, J = 19,7 ', {3-P). MS
(MALDI-TOF-, wmarpuuma: 9-amuHoakpumus) (m/3): [M-H] -  BeuucaeHo — anst
C17H18CI2N2013P3S2-, 684,9, naiineno, 685,0.

Ilpumep 3. Obwas memoouxa ananusa IIP-amnaupurkayuu 01a onpedeienus mouHocmu

30cnp0u33e0enu}l.

[00202] Matepuanel. JJHK-nonumepassl Taq u OneTaq Obutn mpuobperensr y New England
Biolabs (Ipswich, MA). Cmecy tHT® Obuta mpuobperena y Fermentas (Glen Burnie, MD).
Kpacurenr SYBR Green I Nucleic Acid Gel Stain (10000 x) 6but mpuobpereH y komnanuu Life
Technologies (Carlsbad, CA).

[00203] JHK-omuronykneotuasl. IlogHbIE  ONUTrOHYKJIEOTHUIHBIE  IMOCIEAOBATEILHOCTH
npuBeneHbl B Taduie 8. [ToJHOCTBIO MPUPOIHBIE MpaiiMepbl ObLTH MpHOOpeTeHsl y Intergrated
DNA Technologies (Coralville, Iowa). PeareHTsl W pacTBOpUTENM [JIsi CUHTE3a HE
BCTpEYAOIINXCs B mpupoae npaiimepos 1-3 Owutn monydensl u3 Glen Research (Sterling, VA)
w/unun Applied Biosystems (Foster City, CA). OnuroHykyieoTuabl ObUIM TPHUTOTOBJIEHBI C
UCIIOJIB30BAHUEM CTaHAAPTHOrO aBToMaTm3upoBaHHoro cuHresa JIHK ¢ ynpTpa-msirkumun
BCTpevaromumucs B npupone pochopamuauramu (Glen Research) u dNaM-docdopamunarom
(Berry & Associates, Inc., Dexter, MI) Ha CTeKJSIHHBIX IOAJIOXKKaX C KOHTPOJIHPYEMBIMHU
pasmepamu mop (0,20 Mxmonb, 1000 A, Glen Research) u B cuntesatope ABI Expedite 8905.
ITocne aBTOMaTU3UPOBAHHOTO CHHTE3a OJIMTOHYKJIEOTHIBI OCBOOOKAAIH C MOUIOKKH, CHUMAIH
3aIqUTy WHKyOanuel B KOHLEHTPHPOBAHHOM BOJHOM PAacTBOPE aMMHaKa B TEUEHHE HOYM IPU

KOMHATHOU Temreparype, ounmani DMT-ounctkoii (kaptpumk glen-pak™, Glen Research) u
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obecconmuBamn yepes cedanmekc G-25 (konmonku NAP-25, GE Healthcare). Konnenrpammuro

OIHOLIETIOYEUHBIX OJIMTOHYKJIEOTUIOB onpenesnsanu no Y @-nornomennto npu 260 HM.

[00204] Cmoco6 IIHP. TP-ammaudukanuun mpoBomgwid B oOmeM ob0beme 25 MKI U ¢
YCIOBHSIMY, CIEeUU(PUUIECKUMHU Ul KaKAOrO aHajm3a, Kak ommcaHo B Tabmmue 9. Ilocne
aMITTU(pUKAINA  aTUKBOTY B 5 MK aHAIU3UpoBaIH B 0%-HOM HEACHATYPHPYIOIIEM
noymnakpunamuaaoM (ITAAT) rene Bmecre ¢ Habopom ciyskamux merunkamu JJHK-¢pparmenTos
¢ maroM B 50 m.H. (50bp ladder) (Life Technologies), uToOpl mOATBEPAUTDH pa3Mep aMILTHKOHA.
Ocrasummiics pacteop ounmanu cnuH-kosnoHkoi (JIHK Clean u Concentrator-5; Zymo Research,
Irvine, CA), a 3atem B 4%-HOM arapo3HoMm reje, usBiekanu Habopom Zymoclean Gel DNA
Recovery Kit (Zymo Research), onpemensiu  KOJHMYECTBEHHO IO  CBSI3BIBAHUIO
dayopecuentnoro kpacurenst (Quant-iT dsDNA HS Assay kit, Life Technologies) wu
cexkBeHupoBamu Ha anajmm3atope 3730 JIHK Analyzer (Applied Biosystems). TouHocTb
BOCITPOM3BEICHUs OIIPENENSIN Kak cpefiHee Y%-Hoe COXpaHeHHe He BCTPeYarolIecst B Mpupoe

rmapnIl OCHOBaHHH 3a AYTUIUKALIUIO, KaK OIMMCaHO HMKE.

[00205] Onpenenenne TOYHOCTH Bocrpon3BeneHus. [IpolieHT coxpaHeHHs1 He BCTpeUaroLIeiics B
npupone mnapbl ocHoBaHui (F) ObuU1 M3MepeH C UCHOJIB30BAHHMEM HCXOAHBIX IAaHHBIX
CEKBEHHPOBAaHUS M HOPMHPOBAaH IO TOYHOCTHU BOCHPOMU3BEAEHHUs 3a AyIUIMKauuioo. Bkparue,
NPUCYTCTBHE HE BCTPEUAIOLIErOCs B MPUPONE HYKJICOTHUAA MPUBOIUT K PE3KOH TEPMHHALIUU B
npoduiie CEeKBEHUPOBAHHs, TOrZAa KAk MyTalMs C MOSBJICHHEM MPHUPOAHOrO HYKJIEOTHIA
npuBonut K "read-through" (momnomy mnpoureHuro). CTeneHb "MOJHOTO MPOUYTEHHS", TAKUM
oOpazom, OOpaTHO MPOMOPLHUOHANbHA COXPAHEHHIO HE BCTPEUAIOLICHCS B MPUPOAE Mapbl
OocHOBaHUH. UTOOBI UCMOJIB30BATh JAHHBIE CEKBEHHUPOBAHHS JUJISI KOJMYECTBEHHOTO U3MEPEHUs
touHocTH [IL[P, aBTOpHI MPOBETN SKCIIEPUMEHTHI IO KaauOpoBke B auanasone ot 50 mo 100%
COXpaHEHHMsT HE BCTpeYarolleilcss B mpupone mapbl ocHoBaHWH. ClenoBaTeNbHO, HHU3KOE
coxpanenue (<50%) u BBICOKHI ypOBEHb "MOJHOrO MPOYTEHUs" NEIa0T KOJUYECTBEHHOE

onpeacICHUE HETOYHDBIM.

[00206] KonuyecTBeHHOE OmpeaeNieHHe BBICOKON cTeneHH coxpaHeHus (>50%) BBIOMHSIU
NyTEM PEryJIHPOBKH TOUEK 3aIyCKa M OCTAHOBKH ISl IPOrPpaMMHOr0 obecneueHust Sequencing
Analysis (Applied Biosystems), ¢ mocienyrmuM ONpenejeHrneM CpeIHeld WHTEHCUBHOCTHU
CHTHaJa JUIsl Kakaoro kaHana uHausuayanbHo (A, C, G u T ) nns nukoB B mpenenax JaHHBIX
YCTaHOBJIEHHBIX ToueK (0T 35 o 45 HykieoTHnoB B [UIHHY) a0 (pa3gen L) u S36 mocie (pasnen
R) He BcTpeuwaromerocs B mnpupone Hykieotupa. OtHomenune R/L HOpManmm3oBaimm ¢
UCIIOJIB30BAHUEM KaJIMOPOBOYHBIX T'PaQUKOB CEKBEHHPOBAHUS, UYTOOBI y4YeCThb Kak IIYyM B

XpOMAaTorpaMMax CEKBEHHPOBAHHUS, TaK U '"MOJNHOE MpodTeHHe" B KOHTPOJIbHBIX OOpasuax.
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Cootnomenne R/L nmocie sHopmanmmsanmu (R/Lnorm) cOOTBETCTBYET MPOLIEHTY BCTPEUAOIIIHXCS
B mpupone nociepoBatenpHocTeil B myne. Hakonen, F Opur paccunran xak 1 - (R/L)norm, u
COXpaHEHHE HE BCTpeYaroleiicss B MPUPOAE Mapbl OCHOBAHHMH 3a AYIUIMKALUIO (TOYHOCTH
Bocrpoussenenns, f) paccuutbsanu kak 1/(F°€?A) roe A mpencrapiser co6oil aMIIHpUKAIMIO
u log2 A npencrasisier coboii konmuecTBo ayrutukanmid. Kaxknsiii obpasen no u nocne ITLP-
aMITUpUKAMA  CEeKBEHUPOBAJIM B TPEX IMOBTOPAaX B KAXKIOM HANpPaBJICHHUH, YTOOBI
MHHMMH3UPOBATH OLTHOKY cekBeHUpoBaHUs. COOTBETCTBYIOIINE JaHHbIE IPUBEIECHBI B TAOIHLIE
10. B coorBerctBuu co crannmaptHbiMu yciosusmu [P, JIHK, conepsxkamyro dTPT3-dNaM,
ammmndunuposanu nonumepasoii OneTaq ¢ 3¢¢exTuBHOCTBIO, KOTOpas TONBKO B 4 pasa
menbwe, ueMm y JHK, comepxamen TOJBKO NPUPOAHBIE Mapbl OCHOBAHUH, U C TOYHOCTBIO
BOCIpoM3BeAeHMs, npeblmatomein 99,98%. Takass TOYHOCTb BOCIPOU3BENEHUSI COOTBETCTBYET
yactore omubok B 10 Ha HyKJIeOTHH, KOTOpas TEPEKPHIBAETCS C YacTOTOW OIIMOOK,
coctapysomeit ot 10 o 107, nns nonHoctbio npupoaHoit JIHK ¢ 00BIMHO HCMONb3yeMbIMU
cuctemamu IIIP. C Taq-momumepas3oii 3(pQeKTUBHOCTD TOMBKO B 2,5 pasza HUXKE, 4YeM Y
NPUPOAHON Tapbl OCHOBAaHUM, M TOYHOCTb BOCHpoM3BeneHus: paBHa 99,7%. Takas TOYHOCTB
BOCIIPOU3BE/IEHUs] COOTBETCTBYET 4acToTe ommubok B 107, koTopas momobHa TOM, KoTopas

Habmonaercs ¢ Taq-onocpenoBanHol ammundukanuei npuponnoi JJHK.

Tabmuna 8. IMocnenosarensuoctu JJTHK.

HasBanue [MocnenoBatenbHOCTH (0T 57 Kk 37) [Ipumeuanus

Ob6nactu mpaiiMepoB MOTYEPKHY THI

Fend1 CACACAGGAAACAGCTATGAC paiivepsr s
Fend2 GAAATTAATACGACTCACTATAGG TP (marpuus: D6
u 134-mep)
Fendl-poly- | TTTTTTTTTTTTTTTTTTITTITTITTTITTTITIT paiivepsr s
dT TTTTTTTTTTTTTTITTTTITITTITTCACACAG CCKBCHUPOBAHI
no CaHrepy
GAAACAGCTATGAC

(matpuusr D6 m
134-mep)

Fend2-poly- | TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

dT TTTTTTTTTTTTTTTTTTTTTTTTTTTTGAAAT
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TAATACGACTCACTATAGG

TGCCGGAACATACGCATGGTACATTGG

D6 CACACAGGAAACAGCTATGACCCGGGTTATTAC | N =
ATGCGCTAGCACTTGGAATTCACCAGACGNNN | PaHAOMISHPOBAaHH
bII IPUPOAHBIN
NaM NNNCGGGACCCATAGTAAATCTCCTTCTT
HYK.]'IeOTI/II[
AAAGTTAAGCTTAACCCTATAGTGAGTCGTATT
AATTTC
134-mep CACACAGGAAACAGCTATGACCCGGGTTATTAC
ATGCGCTAGCACTTGGAATTCACAATACT NaM
TCTTTAAGGAAACCATAGTAAATCTCCTTCTT
AAAGTTAAGCTTAACCCTATAGTGAGTCGTATT
AATTTC
Primerl NaM CCTGCGTCAATGTAATGTTC IIpatimepbl TUTst
Primer2 TTCACGGT NaM AGCACGCATAGG TP ¢ Templ-3
Primer3 CCAATGTACC NaM TGCGTATGTTC
Primer-rev CCCTGCGTTTATCTGCTCTC
Templ CCCTGCGTTTATCTGCTCTCTCGGTCGTTCGGC | Hykneorunsl,
TGCGGCGGAACATTACATTGACGCAGG BBIICJICHHBIC
JKUPHBIM
Temp?2 CCCTGCGTTTATCTGCTCTCTCGGTCGTTCGGC
mpudTOM,
TGCGCGCCTATGCGTGCTTACCGTGAA oGpasyioT
Temp3 CCCTGCGTTTATCTGCTCTCTCGGTCGTTCGGC | OmHbounyo  mapy

¢ dNaM B

EPBOM LUKJIE
[P
Tabmuna 9. Ycnosus ITLP.
OneTaq Taq TLIP nns TP nnst
MeEUEeHUsI MEUEHUsI
OMOTUHOM OHOTHHOM
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(menpupoaHast

rnapa OCHOBaHUH

(menpupoaHast

rnapa OCHOBaHUH

pacroyioKeHa pacroyioKeHa B
LEHTPAJIbHO) MOJIOXKEHUsIX 1, 9,
11)

Bbydep Ix OneTaq Ix Taq Ix OneTaq Ix OneTaq

depMeHrT, OneTaq, 0,02 Taq, 0,02 OneTaq, 0,02 OneTaq, 0,02

e/ MK

Martpuua D6 (0,01 ur) D6 (0,01 ur) 134-mep (0,5 ur) | 60-mep (0,5 HI)

dNTPs, MkM 200 200 200 200

dNaMTP, mkM | 100 100 100 100

dXTP, MmxM 100 100 100 ot 100 ot
d5SICSPATP unu | dSSICSPATP unm
dTPT3PATP dTPT3PATP

Mg MM 3 3 3 3

IIpaitmepsl, 1 1 1 1

MKM

SYBR Green | 0,5x 0,5x 0,5x 0,5x

Tepmuueckue ycnoBus

HauanbHas - - 96 °C, 1 mun 96 °C, 1 mun

JIeHaTypalus

Jenarypauus 96 °C, 10 ¢ 96 °C, 10 ¢ 96 °C, 15¢ 96°C, 15¢c

OT1xur 60 °C, 15 ¢ 60 °C, 15 ¢ 60°C,30c¢c 64 °C,30c¢c

VY nnunenue 68 °C, 60s ¢ 68 °C, 15 ¢ 68 °C, 2 MmuH 68 °C, 2 MmuH

Konuuectso 16+16+16 20 12 12

LIUKJIOB

Tabmuma 10.
OneTaq-T1LP (48 muxiios) Taqg-TILP (20 nuxios)
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dXTP Avnmuduka | Coxpasenme | TouHOCTB Avmmu¢uka | Coxpanenme, | TouHocTs

s x 1042 , % BOCTIPOM3BECHHS | mus X 1013 % BOCTIPOH3BE-
, % neuus, %

5SICS | 94 96,3+1,7 99.91 £ 0,04 7,7 86,710 98,90 £ 0,01

TPT3 12,9 >99 >99,98 11,7 956 +1,7 99,66 £ 0,13

TPT3% | 4,7 986+12 99,97 £ 0,03 3,5 85+4 98,7+04

5SICSP | 9,2 45+2 98,16 £ 0,12 6,4 @ @

A

“HenpupoaHas mapa OCHOBAHUS, OTCPSIHHAS BO BPEM: aMILTH(HKALHH

Ilpumep 4: Caim-cneyuuuecxkoe meuenue TPT3: ananus no 61uanuio cmpenmasuouna

(SA) na snexmpopopemuueckuil coguz 6 zeine.

[00207] CunresupoBanu 134-mep JIHK, conmepkamedl LEHTpaJbHO PACIOJIOKEHHYIO Mapy
dTPT3PA-dNaM unu dSSICSPA-dNaM. JTHK-matpuisl ammmuduimposatu ¢ nomomsio ITLP B
yCIOBUSIX, OnMcaHHbIX B Tabmuue 9. Ilo 3aBepumieHnu, HemocpencTBeHHO k oOpasuam ITLIP
nobasnsim NaOH (1 M, 12,5 mki) no koHeyHoW koHueHTpauuu 0,2 M u uHKyOHpoBasiu B
Te4YeHHe 5 4acoB mpu KoMHaTHOI Temneparype. [locne nobasnenus NaOAc (3 M, pH 5,5, 7,5
MKT) 1 200 MKJI XOJIOJHOTO 3TaHOJIa 00pa3Lbl CMEIINBAIHM, HHKYOMPOBAJIU HA JIbIy B TEYCHUE
Houn, U ocaxxnaimu JJHK nentpudyruposanuem npu 10000 rfu B Teuenue 30 mun npu 4 °C.
Hanocanounyto KUAKOCTh YOI M OC3JOK TINATENbHO MpoMbiBaId 80%-HbIM 3TaHOJIOM.
Ob6pasubl pecycnennupobanu B 50 mka Oydepa mns orkura (50 MM Na-docdar, pH 7,5, 100
MM NaCl, 1 MM DITA), narpeBanu 10 95 °C u oxjakaajud A0 KOMHATHOH TeMIrepaTrypbl B
teuenue 30 muH. PacrBop NHS-6motun-PEGs (Thermo Scientific) B Oydepe mnsa omxura (40
MM, 50 mxi) cmemmBanu ¢ JJHK-npobamu n MHKYOMpOBaIM B TEUEHHE HOYM NMPU KOMHATHOH
temneparype. OOpasubl oummanu cnuH-kononkoi (JJHK Clean u Concentrator-5, Zymo
Research) u amoupoBamun B 10 mxn Oydepa nns smromun. [lojmoBuHy oOpasua (5 M)
cMmeunBanu ¢ 1 Mkr crpenTaBunuHa (Promega) B Oydepe mist oTkura, HHKyOHMpPOBaJU B TEUCHUE
30 muH npu 37 °C, cMemuBaNu ¢ S-KpaTHbIM HENEHATYPUPYIOIIUM OydepoM sl HaHECEHUs
(Qiagen) u nHanocunm Ha 6%-Heli HenmeHarypupyroomuid [TAAD. OcraByrocs MOJNOBHHY
CMELINBAIM C S-KpaTHBIM HeNeHATypupyroUmuM OydepoM [UIsi HAaHECEHHs W HAaHOCHIIN
HETIOCPEICTBEHHO Ha Tefib B KauecTBe KOHTpoJisi. [Tocne nmposenenus snekrpodopesa nmpu 110 V
B TeueHne 30 muH, reip BeiMauumBaiu B 1x kpacutene Sybr Gold Nucleic Acid Stain (Life

Technologies) B Tedenne 30 MUH U BU3yaIM3UpOBAIU C Ucnoib3oBaHueM Molecular Imager Gel
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Doc XR +, ocnamennoro ¢uistpom 520DF30 (Bio-Rad). Cxema ommcaHHOH ctparernu

MCUYCHU IMOKa3aHa HUXKE.

O

CHCE,
PCR TPT3
. NGB c NaM
dNaMTP
dTPT3™TP CHaTne
ji 3aWmThl
i“ii%% PEG,-B NH2
: i
TPT3 NHS-PEG,-B TPT3
NaM NaMm

Ilpumep 5. Obugan memoouxka MpAHCKPURUUU He 6CHIPpeddAouielics 6 HpUpooe napul

OCHOGAHUIL.

[00208] [nsi xapakTepUCTHKU TPAHCKPHIILUU HE BCTPEYAOLINXCS B MPHUPOJE Map OCHOBAHUM,
obpazyembix dTPT3 u dNaM, unm ux aHaJOraMd WM NPOU3BOAHBIMU (TZ€ MPOH3BOIHBIE
BKJIIOYAIOT JIMHKEPHBIE TPYIMIbI), pUOOHYKJICOTHUABI U J1€30KCHHYKIEOTHbl CHHTE3HPYIOTCS U
npeobpas3yroTcst B cooTBeTcTByromue Tpudocdarsl wmim  ne3okcupochopaMUANTEL, U
ne3okcudochopaMuuThl BKJIFOYAIOTCS] B JIHK-matpurs c HCTIOJIb30BaHUEM
aBToMaTuzupoBaHHoro curesza JJHK. Dkcnepuments! o Tpanckpunuuu nposoasres ¢ 100 HM
JHK-cyOctpara, 1x Takara Oydepa (40 mM Tpuc-HCl, pH 8,0, 8 MM MgCl, 2 MM
cnepmunuHa), DEPC-o0paboranHO# crepuin3oBaHHONW Bomod 0e3 Hykneas (Fisher), T7
nonumepasoii (50 eaunun), 20 MkM kaxknoro npuponnoro HT®, o-*P-AT® (2,5 mxKu, MP
Biomedicals), u 160 5 MkM TPT3TP, nu6o 5 mxkM NamTP. ITocne unkyOanuu B TedeHue 2 4
npu 37 °C peakuuro oCTaHaBIMBAKOT AoOasneHreM 10 MK pacTBOpa ajisi HaHeceHus Ha rejb (10
M wmoueBunbl, 0,05% OpomdeHon cuHMI), U PEAKLIMOHHYIO CMeECh 3arpykaroT B 20%-HbIid
MOJTUAKPUIIAMUIHBINA TeJib ¢ 7 M MOUYEBUHBI, MOABEPTAIOT 3JIEKTPOPOpe3y U aHAIUZUPYIOT C
NoMOIIbI0  (POPMUPOBAHHUS HM300pPaKEHUS HA JIFOMHUHECLEHTHOM (OCHOPHOM MOKPBITUH
(phosphorimaging). D¢} eKTHBHOCTh TPAHCKPHUIILUN HUCCIEAYIOT C MOMOLIBI0 HU3MepeHus (mpu
HHU3KOH MPOLIEHTHOH KOHBEPCHH) KOJHYECTBA IOJIHOPA3MEPHOTO MPOAYKTA, 0Opa3yromerocs B

3aBUCUMOCTHU OT BPEMCHU.

Ilpumep 6. Qbwana Mmemoouxa mepmoounamuueckozo aunamsa JHK-0yniexca,

codepoicaniezo He GCmpedaiomyIoca 6 RPUpooe napy OCHOBAHUIL.

[00209] DOxkcnepumentsl 10 Y@D-TUIaBICHUIO  OCYIIECTBISIFOTCS € HCIOJNB30BAHHEM

ciekrpooromerpa Cary 300 Bio UV-visible. [Tornomenue odpas3na (3 MKJI OJUTOHYKJIEOTH/A,
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ColeprKallero He BCTPEUAIOIyIocs B pupoze napy ocHosanuii, 10 MM PIPES-6ydepa, pH 7,0,
100 MM NaCl, 10 MM MgCl») xonTpoaupytoT Ha miuHe BoHbI 260 HM oT 21 °C no 80 °C co
ckopoctbto Harpesa B 0,5 °C B MuHyTy. TemmnepaTypbl IUIaBlI€HUs ONPEAENSIOT C MOMOLIBIO
MPOU3BOIHOIO CHIOco0a ¢ UCTOIb30BaHNeM mporpamMmHoro odecnedernust Cary Win UV thermal

application software.

[00210] TepMomMHAMUYECKHE MapaMeTphbl ONpeNenstoTcs aHamuzoM Baut-Topda Tm™ =
R[In([CT)/H]IAH + AS°/AH°, tne AH° and AS° sBIsIOTCS CTaHIAPTHBIMA H3MEHEHUSIMH
SHTAIBNIMU W BSHTPONUHM, OmpenensieMbiMu H3 Y D-3KCIEPUMEHTOB, COOTBETCTBEHHO, R
npeAcTaBisieT coOOl yHHUBEpPCaNbHYI ra3oByro mnoctosHHyo u [Cr] mpencraBnsier cobOoit
OOIIyI0 KOHIIEHTPALMIO OJIMTOHYKJICOTUAHON Lenu. MI3MeHeHUsT B KOJIHYECTBE MOJIEKYJ BOJBI,
CBSI3aHHBIE C MPOLECCOM IUIABJIEHUS, Afly, TONYHYAIOT U3 3aBUCUMOCTH /1 OT aKTUBHOCTH BOJIBI
(aw) B cooTBercTBUM ¢ ypaBHeHHeM Any = (-AH/R)[8(Tm™)/8(In aw)]. Haknon rpaduka
3aBHCHMOCTH 0OpaTHO#l TemmepaTypsl (K'') miaBneHus, OTIOXKEHHOTO NPOTUB Jjorapudma
AKTUBHOCTH BOABI MPH pa3iuyHbiX KoHueHtpauwsix (0, 2, 5, 7, 10, 12 u 15% wmacc.%)

STUJIEHIINKONs, Oepercs B kauecTse BenuunHbl 8(7m™)/8(1n ay).

[00211] CD-skcmepuMeHTBl TPOBOMAT €O cmekrponoysipumerpoM Aviv model 61 DS,
OCHalIeHHbIM OyokoM IlenpTbe 1UIsI TEPMOZJIEKTPUUECKOTO YIPABJICHHsS TEeMIIEpaTypou
(xoHUEeHTpaIMs oJuroHykieotunoB 3 MkM, 10 MM PIPES-Gydepa, pH 7,0, 100 MM NaCl, 10
MM MgCl,). JlaHHbIe cOOMPAIOT C UCTIOJIB30BAHUEM KBAPIIEBOH KIOBETHI C JUTMHOHN MyTH B 1 M
co ckaHupoBaHueM OT 360 no 220 HM, BpEMEHHOHN MOCTOSIHHOW 3 C U pa3MepoM luara JJIMHbI

BoJiHBI B 0,5 HM nipu 25 °C.
Ilpumep 7. Ombop in vitro c nHe 6cmpedarOWUMCcs 6 NPUPOOE HYKIEUHOBHIMU OCHOBUAHUAMU.

[00212] Co3mar0T ONUIOHYKJIEOTUAHYK) OHOJHOTEKY, COAEp KAyl He BCTPEYAIOIINECS B
NPUPOZIEC HYKJIEHHOBbIe KUCIOThL. OOpasen u3 OHOIMOTEKH MOABEPTarT MOCIEIOBATEILHOMY
CBA3SBIBAHUIO HW SJHOIOUKU OT MOJIEKYJIbI-MHUIIICHU, HAIIPUMED, 66.]11(3.. Hy.]'[ CBA3aBIIUXCA
HYKJIEMHOBBIX KUCJIOT amruiupuuupyoT ¢ nomoinbto [IIP u monmeepraroT npyromy payHmIy
oTOOpa Ha CBSI3BIBAHUE C MOJIEKyJOH-MuIneHbr0. Takoit mpomecc o0TOOpa MOBTOPSIETCS
HECKOJIBKO pa3. UToObl yBeTMUNTD NaBjieHHE OTOOpA, B MOCIEIHUX HECKOJIBKUX payHIax ordopa
KOHLIGHTPALIMEIO MOJIEKYJIbI-MUIIEHH W/WJIM BpeMsl HMHKYOAaLMHM YMEHbLIAIOT. BpDKUBIINE
HYKJIEMHOBBIEC KHUCJIOTBI CCKBCHUPYIOT B KAUCCTBEC MOTCHLUAJIBHBIX allTaMEPOB. A(I)(I)I/IHHOCTI/I

CBA3BIBAHUA NOTCHUHUAJIBHBIX allTAMEPOB OMPEACIIAOT C MOMOIIBIO HpOTO"IHOfI LHUTOMETPUH.

Ilpumep 8. Obwan npoyedypa ona kuk-peaxyuu c /JTHK.
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[00213] K pacrBopy AHK (0,2 nmons) B 14 mxn JIMCO nobasysimu 1 mxi asun-PEG(3 + 3)-S-S-
buoruna (20 MM B H>0), a 3atem 2 Mk nmranna (BimCsA)s (4 MM B H>0), 1 mka ackopbara
Hatpus (100 MM B H20), u 1 mxn PBS-Oydepa (5x), 3aTem cMech nepemMenBaiy U 100aBIIsIIH,
B KaueCTBE MOCJIEAHEr0 KOMIIOHEHTa, | MKJ cBexxenpurorosyieHHoro pacrsopa CuSO4 (4 MM B
H;0). PactBop nepementusanu B Teuenue 2 4 npu 37 °C, u 3arem nonyuenssiii JIHK-nponykr
ounmanu (Habop DNA Clean & Concentrator-5, Zymo Research Corp.). Ounmennbsie o0pa3ubl

HUCITIOJIb30BAJIN HEMMOCPEACTBEHHO IJIA aHAJIM30B MMOABUKHOCTHU B I'€JIC (CM HI/I)Ke).

Ilpumep 9. Oowue memoouxu mevenun /[HK nocie amniugpukayuu (u3 Seo et al., JACS 2011,
133, 19878).

[00214] Ansa meuennst nocie pepmentaruBHoro cuaresa, n1u/IHK co cBoOonHol amMmuHOrpymnmnoi
uakyouposanu ¢ 10 MM EZ-Link cynepo-NHS-SS-0noruna nnu EZ-Link NHS-PEG4-Onotuna
(Thermo Scientific) B Teuenne 1 4 mpu KOMHATHOH Temmeparype B ¢ochaTHoMm Oydepe ans
meuenus (50 MM docdar natpus, pH 7,5, 150 MM NaCl, 1 mM D/ITA), u 3aTemM ouuiany ¢
ucrionp3oBaHueM Habopa g ounctkn  Qiagen PCR. C  moOpiMH  3alIMINEHHBIMU
JUXJIOPALeTUNILHOM TPYNMON MPOU3BOAHBIMU aMMHOB, Takumu kak dTPT3PA unu d5SSICSPA, ¢
aMyHa CHavajia TpeOyeTcsl CHITHE 3alIUThl, KOTOPOE MPOBOAST MHKyOalel B TE€YEHUE HOYH B
KOHLIEHTPUPOBAHHOM BOJHOM pPAacTBOpPE aMMHMaka IIpU KOMHATHOH Temreparype. AMMHAK
yOAIsUId ¢ TIOMOINBI KOHIEHTpaTopa SpeedVac (BOZOCTPYHHBIH HACOC C MOCIEAYIOIIUM
BaKYYMHBIM MaCJIsIHbIM Hacocom). Jlis paciuervieHust ComepikKaliuxX TUCYJIb(QHUIHBIE CBSI3H
nuHKepoB (T.e. SS-OmorwH wmm SS-PEGu-Ouotun), nu/IHK obpabatemamu JATT (koHeuHas
koHueHntpauusi 30 MM) B Teuenue 1 waca mpu 37 °C. na meuenuws ocrosa, au/lHK c
dopchoporroarom B octoBe HHKyOHpoBaau ¢ 25 MM EZ-Link wonauetun-PEG,-OuotuHa
(Thermo Scientific) B ¢pochaTHOM Oydepe nist Meuerus B TeueHue Houu npu S0 °C, 1 mpoRyKTHI
ounmanu ¢ Habopom s oumctku Purification Kit Qiagen PCR. Bce peakuun
MaHHUIYJIMPOBAHUST IPUCOSTMHEHHBIME IPYNIaMU ¢ OHOTHHOM ObLTH KOJMYECTBEHHO OLIEHEHBI

AHAJIU3aMHU BJIMAHUSA CTPEIITABUAWHA Ha BHGKTqu)OpeTI/I‘{eCKI/Iﬁ CABUI" B I'CJIC.

[00215] Ananuser noosusxcnocmu 6 2ene. O6pazuer JHK (ot 10 no 50 vr) cmemuBanmu ¢ 1 MKr
crpenraBuanaa (Promega) B pocdarnom Oydepe nnst meuenust (50 MM docdar watpust, pH 7,5,
150 MM NaCl, 1 mM DTA), unkyouposanu B Teuerne 30 mus npu 37 °C, cmemuBanm ¢ x5
HeneHaTypupyomum  Oydepom s HaneceHuss (Qiagen) wm  HaHOocWiUM Ha 0%-HBIH
HeneHatypupyromuil [TAAI'. Dnekrpodopes nposogwnu mpu 150 V B teuenune 25-40 muH,
3arem reib okpamuBanu 1x Sybr Gold Nucleic Acid Stain (Life Technologies) B TBE B Teuenne
30 mMuH W BusyamusupoBanu ¢ wucnonap3oBaHueM Molecular Imager I'emp Doc XR

ocHaeHHoro ¢punprpom 520DF30 (Bio-Rad), Beuin BUgHBI HHTEHCHBHO OKpAaIeHHbIE TIOJIOCH,
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coorerctByromue AnJIHK (mpu ~ 150 mH) wu kommekcy 1:1 wmexay au/lHK wu
crpentaBuarHOM (mipu ~ 400 m.H.). Bbutn Takke BUAHBI OJE€IHBIE MOJIOCHI, COOTBETCTBYIOIINE
Oonee BbICOKOrO mopsiaka (MemieHHee murpupyromumM) kommuiekcam JIHK u crpentaBuanza
Wi HeOMOTHHWIMPOBaHHOH, oxgHouenoueyHor JIHK B pesynbprare HEmosHOro oTKHra mocie

III1P, B HEKOTOPBIX CIIy4dasiX.

[00216] Bce mareHThl M MyOnMKaLWK, KOTOpPBIE YIIOMHUHAKOTCS B HACTOAIIEM H300pEeTEeHUH,
BKJIFOUEHBI B HACTOsIIEE ONMHCAHUE IOCPEACTBOM CCBUIKM B TOHM )K€ CTENEHH, KakK eciu Obl
KaXaasi OTAeNbHas MyOaukanus Oblla KOHKPETHO U MHAWBUAYAJIBHO yKa3aHa KakK BKIFOYEHHAs

MOCPEACTBOM CCBUIKH BO BCEH CBOEU MOJHOTE.

[00217] TepMuHBI U BbIpaKEHUs, KOTOpPbIe OBLIM HCIIONb30BAHBI, HCIONB3YIOTCS B KadeCTBE
TEPMUHOB OIHMCAaHMs, & HE OIPAHUYEHMs, U HET HAMEPEHHs, NPU MHCIOJb30BAHUM TaKHUX
TEPMHHOB U BBIPQXKEHUH, MCKIIOYUTH JIOOBIE SKBUBAJEHTHI IMOKA3aHHBIX M OMHCAHHBIX
NPU3HAKOB M UX YacTel, HO ClIeAyeT MPU3HATh, YTO BO3MOXKHBI PA3JUUHBbIE MOTU(PHUKALINN B
nperenax o0beMa 3asBIEHHBIX BapUAHTOB OCYILIECTBIEGHHs. TakuM oOpa3oM, crexyeT
MOHUMAThb, YTO, XOTsI B IPEACTABJICHHBIX BAPUAHTAaX OCYILUECTBJIEHHs CIELUAIBHO PACKPBITHI
MPEANOYTUTENbHBIE BAPUAHTHI OCYILECTBJICHHUsS] U JOMOJHUTEbHbIE NTPU3HAKHU, CIIELUAIUCTHI B
OaHHOH O0ONacTM TEeXHUKH MOTyT MNpUOErHyTh K MOAW(UKAMM M BapUaLUU MOHSITHH,
PACKPBITBIX B HACTOSIIEM H300pPETEHUH, W YTO Takue MOMU(PUKALUN M BAPUAHTBI CUUTAIOTCS
HaXOISIIMMUCS B Npenenax o0beMa HACTOSINEro M300peTeHHs, KaK ONpeaesieHO NpHIaraeMon

bopMmy ot nu300peTeHusl.



N3MEHEHHASA ®OPMYJIA U3OBPETEHUA

1. CoennHeHne, cozmeprKallee aHajIor MepBOro HYKJIEHHOBOTO OCHOBAHHS, B KOTOPOM
AHAJIOT HYKJIEMHOBOT'O OCHOBAHHUS XapaKTepH3yeTcst popMyoi:
R, Re

X=X

Y

X<
R,y "N "E

pBa AR

rae Kakapli X NpeacTaBisieT coOoi yriepon;,

rae Kaxaeli R; He3aBucHMO mpencrtaBisier cOOOH BOAOPOX, AJIKWJ, AJKEHWJ, AJIKWHUJL,
METOKCH, METAHTHOJI, METAHCEJIEH, TaJIOTeH, LHAHO, a3UAHYIO TCPYIIY, PEaKLHOHHOCIOCOOHBIH
JIMHKEP, COIOEepIKALIMN PeaKlHOHHOCIOCOOHBIN LEHTP, MPUCTOCOOIEHHBINH K CBS3BIBAHUIO C Kapro-
peareHTOM, COAEpKAIlMM Kapro M rpynmy, OONafaloyl0 peaKIHOHHOH CHOCOOHOCTBIO,
KOMITJIEMEHTAPHOH PEeaKUHOHHOCIIOCOOHOMY IIEHTPY, WJIM COMNPSDKEHHBIH JIMHKEP, K KOTOPOMY
NPUCOEIUHEH Kapro;

rae Y npexacrasisieT co0oit cepy, CelleH Wi BTOPUYUHBINA aMUH,

rre E npencrasnsier coOoli cepy nim cesieH;

W TIOe BOJHHCTas JIMHUS YKa3blBa€T HA TOUYKY MPHUCOEAWHEHHS K pPUOO3HIBHOMY,
Ne30KCUPUOO3UIbHOMY HWJIM THA€30KCUPHOO3HIIBHOMY OCTaTKy WM K €ro aHajiory, MpUYeM
pUOO3MIIBHBINA, NE30KCUPHOO3UIIBHBIN HIH OUAE30KCUPHOO3UIIBHBIN OCTATOK HJIM €ro aHajor
HAXOAUTCS B CBOOOAHON (opme, mpucoemrHen k MoHodochatHoH, nudocdaTHoit, TpudochaTHON,
a~tuorpudocdatHoi, B-tuotpudochatroit umu y-tuotpudochaTaoit rpynmne win Briaoyen B PHK

i JJHK nwim 8 PHK-anamor wom JIHK-anasmor.

2. Coenunenue o 1. 1, B koTOpoM kaxaerit R nmpencrasnser coboii H.

3. Coemunaenne no nm. 1 wimu 2, B KOTOPOM IO MeHbIIeill mepe onuH u3 Y u E He

npeacTaBisier coO0k cepy.

4. Coenunenne mno JobomMy w3 mm. 1 - 3, B KOTOPOM pHUOO3MJIBHBIA WK
NEe30KCHPUOO3MIIbHBIA  OCTaTOK HeceT TpudochatHyro winn  o-tHoTpudochaTHyo rpymnmy,

CBSI3aHHYIO C €r0 S'-THIPOKCHIIBHON TPYIIION.



5. Coenunenne mo JmobomMy w3 mm. 1 - 4, B KOTOPOM pHUOO3MJIBHBIA WM
ne3okcupuOo3mbHbI - octatok  BkiroyeH B PHK- wumun  JIHK-omMroHyKI€OTHAHYIO —IIEb,

COOTBCTCTBCHHO.

6. Coemunenne mo mobomy u3 mm. 1 wim 3 - 5, B kotopom Ry comepskut: -C=C-
CHoNHR; rpynny, rme Rz mpencraBmsier coOoit  BOOOpOA WM TNPEACTABIsSeT COOOM
AMHUHOBAIMUTHYIO T'PYIIITY, a0CTAJICHOBYIO I'pynmny, NOAXOOAINYIO IJId NPUMEHCHHS B KIIMK-PEAKITUA
C a3uJ0M; THOJBHYIO TPYIIy, MOAXOASIIYIO IJisi MPUMEHEHHUs B PEaKIHH C TPYIIOH, CoCOOHOM
pearupoBaTh C TUOJIBHON TI'PYNIOH; aJbJErHAHYIO TIPYNNy, NOAXOASINYIO sl NPUMEHEHUs B
peakuuu ¢ TPYHIOH, CIOCOOHOW pearupoBaTh C AIBAETHAHOW TIPYIIOW; A3WAHYIO TPYIy,
NOIXOIIINYIO Ui mpuMeHeHuss B peakumu ¢ ankuHoM; -C=C-(CH2),-C=CH rpynmy, roe n
npexacrassier coboit 1, 2, 3, 4, 5 wm 6; umm -C=C-(CHz)u1-O-(CH2)n2-C=CH rpynny, rae nl u n2

Ka)K/IpIli HE3aBHCUMO TpeacTassier codoii 1, 2 mm 3.

7. Coenunenre mo godoMy u3 mir. 1, 4 umu S, xapakrepusdyromeecs: GopMyJIOi:
ClL,HCOC.
NH
_ I
S S X S X

L O e et

N“ s “N7s NS NS

v , v 5 W WJin b
8. Kommnosunust st oOpa3oBaHus Mapbl HE BCTPEUAIOLIMXCS B MPUPOAE OCHOBAaHUM,

COZepIKaIlasl aHAJIOT IIEPBOr0 HYKJIEMHOBOI'O OCHOBAHHMSI, UMEIOIIUi (hopMyny 1o jgodoMy u3 mim. 1

- 7, ¥ aHAJIOT BTOPOT'0 HYKJIEHHOBOTO OCHOBAHUS, HMEIOIIHI (hOpMYITY:

R
RZ\X/X\
I
X R
Ry 5

re Kakaplii X HE3aBUCHUMO MPECTABIISET COOO0M YTriIepO I HITH a30T,
rae Kaxablii Ri HesaBucuMo mpenctaBiser co0oil BOXOPOX, AaJKHJIBHYIO TPYIIY,
PEAKITHOHHOCITOCOOHBIN JIMHKEP, COAEPKAIUi PEeaKIIMOHHOCIOCOOHBINH EHTP, MPUCIOCOOIEHHBIN

K CBSI3BIBAHUIO C Kapro-peareHTOM, COMAEp KAIlUM Kapro W rpymmy, OONamarollyl peaKHOHHOM
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CHOCOOHOCTBIO, KOMILJIEMEHTAPHOH PEaKIMOHHOCIIOCOOHOMY LIEHTPY, UJIH COMPSKEHHBIN JIMHKED, K
KOTOPOMY MPHUCOEANHEH Kapro,

rae Ka)KI[I:Iﬁ R2 ABJIACTCS HeO6§I3aTeJ’II>HI>IM H, KOraa IMNpUCYTCTBYECT, HE3aBHCHUMO
npencTaByiser COOOH BOMOPON, AJKWJI, AJKSHWI, AJKWHHUJ, METOKCH, METAHTHOJ, METaHCEJEH,
rajioreH, I[MaHO, Aa3Wjd, HUTPOTPYMNY, PEAKIHOHHOCIOCOOHBIH  JIMHKEDP, COMAEpIKalUil
PEAKIIMOHHOCITOCOOHBIM  IEHTP, MPHUCIOCOONIEHHBI K CBA3BIBAHMIO C  Kapro-peareHTOM,
COIep KAIlUM Kapro M rpymnmy, oONajarollyl0 pPeakmHOHHOW CIOCOOHOCTBIO, KOMILIEMEHTApHOU
PEaKLMOHHOCIOCOOHOMY LIEHTPY, WJIH CONPSIKEHHBIH JIMHKEP, K KOTOPOMY IMPUCOEIMHEH Kapro,

rae Kaxaplii Y He3aBHCHMO MPEACTaBIsIET COOOM cepy, KHCIOPO, CEeJIEH HJIM BTOPHYHBIN
aMUH,

rae kaxaplii E He3aBucuMO npenctaBisieT COO0H KUCIOPO, CEPY WM CEJIeH,

rae kaxaelii By He3aBHCHMO mpencTaBisieT co00i cepy Ml CeJleH,

U BOJIHHCTAs JIMHHS YKas3blBaeT HA TOYKY MPHCOEIMHEHUS K PHOO3HILHOMY,
Ne30KCUPUOO3UIBHOMY HWJIM IUAE30KCHPUOO3MIEHOMY OCTAaTKy HJIH K €ro aHajiory, Mpu4YeM
pPUOO3UIIBbHBIN, [E€30KCHUPHOO3MIIBHBIN WM JUAE30KCUPUOO3UIBHBI OCTATOK HJIM €ro aHajor
HaXoOMTCsS B CBOOOmHOW (Qopme, mnpucoemiHen K MoHodochatHoM, mudochaTHON HITH
tpudochaTHOil rpymme, HeOOsI3aTENBEHO coaepKaiiei o-tuorpudochaTayio, B-tuodochaTHyro HiTH

y-trodocharuyro rpynny, win Bxmoued B PHK wmi JJTHK winu 8 PHK-ananor wiu JIHK-ananor.

9. Komrmosunust mo 1. 8, rae Kaxkaplid X IpeacTaBiisieT co00i yriepo.
10. Kommosunus mo nn. 8 uinm 9, rae mo MeHblneld Mepe oauH Ry mpencrapiser coboit
IIUAHO.
11. Kommozunust mo mrobomy u3 . 8-10, rae E2 npencrasisier coO0i KHCIOPOL,
12. Komnosuuust no sodomy u3 mm. 8-11, rae Ry nmpencrasisier co6oii MeTHIT.
13. Kommosnmmss mo m. 8, rHe aHajlor BTOPOr0 HYKJIEHHOBOTO OCHOBAHUS
CN
/
o)

o Caaad
xapakrepusyercs GOpMyJIon
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14. Komnozunust mo mwobomy u3 mmn. 8-13, rme aHajgor MepBOro HYKJIEHMHOBOI'O

OCHOBaHUs XapakTepusyercs popmysioit |

15. Komnosuumss nmo m. 8, rAe aHajor BTOPOrO HYKJIEUHOBOIO OCHOBAaHMS
~ ~
o R (o)
R ®
o~ g o~ o~
xXapakTepusyercs Jo00H u3 popmyn , , , WU
o~

;

rae Kakapli R He3aBHCHMO TpencTaBiisieT Co0OW BOIOPOI, PeaKUHOHHOCTIOCOOHBIM
JIMHKEP, COMEp KAl PeaKIMOHHOCIOCOOHBIH LEHTpP, MPUCITOCOOIEHHBINH K CBSI3BIBAHUIO C Kapro-
peareHToM, COAeplKalluM Kapro M rpynmy, OOJajaroIyl0 pPeakmHOHHOH CHOCOOHOCTBIO,
KOMILIEMEHTAPHOW PEAKIUOHHOCIIOCOOHOMY LIEHTPY, WJIH COMPSOKEHHBIA JIHHKEP, K KOTOPOMY
NPUCOETUHEH Kapro,

U TIOe BOJHHUCTas JIMHUS YKa3blBaeT HA TOYKY IPHUCOEAWHEHHS K pPUOO3HIIBHOMY,
NE30KCHPUOO3UIIBHOMY — HJIH  JUAE€30KCHPHOO3UIIBHOMY  OCTATKY, TMpHYeM  pPUOO3UJIBHBIN,
NE30KCHPUOO3UIIBHBIA HIJIH AUAE30KCHPUOO3UIIbHBIA OCTATOK HAXOOUTCS B CBOOOIHOU (opme,
npucoenuHed kK MoHodochatHor, mudocdarHoii, TtpudochatHol, o-THOTpHDOChaTHOH, [-

truotpudochatHoii unu y-tuotpudocdaruoii rpynne uinu exaroded 8 PHK win JTHK.

16. Komnosuumss mo mn. 8, rme aHajgor MepBOro HYKJIEWHOBOIO OCHOBAHUS
S
F | X
N™ =S
XapakTepu3yercs (hopMyJIon it

17. Komnosuumss mo mn. 8, rae aHajior MepBOro HYKJIEWHOBOIO OCHOBAHHUS



S
| X
N S
xapaktepusyercs popmynoin v
18. Komnosuums mno mn. 8, rae aHajlor MepBOro HYKJIEUHOBOIO OCHOBAHUS
CIL,HCOC.
2 NH
. L5
S | N
N s
xapakrepusyercs: popmyIioi o
19. Komnozmumss mo mnm. 8, rAe aHajor mepBOro0 HYKJIEMHOBOIO OCHOBAHUS
7 0
x /5
A | N
N S
xapaktepusyercs: GopmyJioi oad
20. JIByXIemoueuHblii  OJUTOHYKJIICOTHIAHBIN  IOyIUIEKC,  COAEpKAIlui  MEPBYIO

OJIMTOHYKJIEOTUIHYIO LEMb U BTOPYIO OJIMTOHYKJIEOTHIHYIO LEMb, I/I€ TePBasi OJMTOHYKICOTHIHAS
LeNb CONEP)KUT COEOUHEHHE MO JIIoOOMy u3 mm. 1 - 7, U BTOpas OJHTOHYKJIEOTHUIHAS IEMb
COIEPKUT KOMILJIEMEHTAPHOE, CIOCOOHOE K OOpa3oBaHUIO Mapbl HYKJIEUMHOBOE OCHOBAHHE B €ro

caliTe CnapuBaHHS KOMIUJIEMEHTAPHBIX OCHOBAHUMH.

21. JByx1enoueyHsli OJIMTOHYKJICOTHAHBIA Ayrmuiekc mo 1n. 20, rme mepsas LEMNb

COIEPKUT HYKJIEHHOBOE OCHOBAaHHE, XapakTepusyroiueecs (Gopmynoi e , ,
CI,HCOC.
NH égf”\o
X ) X S
N NS

e WU i , 1 BTOpas uenb COACPIKUT KOMIIJIEMEHTAPHOC,



‘ OCHs

crocobHoe K 00pa30BaHUIO Maphl HYKJIEMHOBOE OCHOBAaHUE, BbIOpAaHHOE U3 i ,

OCHs CHs

OCH, OCH,
awaAaAANANN JanAanAnAnAnn v ~
| nu | , B €ro CauTe CHapI/IBaHI/Iﬂ KOMHJIeMeHTapHI:IX OCHOBAHHUMU.

22, Cnocob mpoBeneHust caiT-cnenupuyueckoil QyHKIMOHATH3AUN ABYXIEMOUEYHOTO
OJIMTOHYKJICOTUZHOTO JYIUJIEKCA, COAEpKAIMH: BKIIOYEHHE HE BCTPEYAIOIErocs B MPHPOAE
HYKJIEMHOBOI'O OCHOBAHWsI, BHIOPAHHOTO W3 COEAWHEHHs MO JioOomy u3 mm. | — 7, B mepByro
OJIMTOHYKJICOTUIHYIO Lelb, 3aTeéM, CHHTE€3 BTOPOH OJIMTOHYKJICOTHIHOW LEMmH, KOTOpas
KOMIUIEMEHTApHA NEePBOH OJIMIOHYKJICOTHIHOW LEMH, IPUYEM BTOpAsi OJIMTOHYKJICOTHUIHAS IIelb
COIEpPKUT HYKJIEHMHOBOE OCHOBAHME, KOMIUIEMEHTAPDHOE HE BCTPEUAIOLIEMYCsS B IPHPOAE
HYKJIEHHOBOMY OCHOBaHHUIO B CAWT-CIeU(pUUECKON KOMIUIEMEHTAPHOW MO3MLUH B HEM, B TaKUX
YCJIOBUSIX, YTO HepBas OJMTOHYKJICOTHAHAsS LEeNb U BTOPAsl OJIUTOHYKJIEOTHIHAS Ienb 00pasyroT
IBYXIEMOYEUHbIH OJIMTOHYKJIEOTHAHBIN AYIUIEKC, 3aTEM, MIPUBEIEHNE B KOHTAKT JBYXIEMOYEUHOTO
OJIMTOHYKJIEOTHIAHOTO AyIUIEKCA, BKIJIIOUAIOIIEr0 HE BCTPEUAIOIleecs B MPHPOAE HYKJIEHHOBOE
OCHOBaHHUeE, COoAeprKallee PeaKIIHOHHOCIIOCOOHBIN JINHKEP, C KAPro-peareHTOM, COAEPKAINM Kapro
U rpynmy, oONamaroIiyl0 KOMIUIEMEHTApHOW pPEaKUHOHHOH CIOCOOHOCTBIO, B  YCJIOBHUSX,
NOOXOIIIINX IS OCYIIECTBJICHHS] PEAKIUH B3aUMOIEHCTBHS MEXAY pPeaKUdOHHOCIOCOOHBIM
JUHKEPOM U TPynmow, oOJjajarolieil KOMIUIEMEHTAPHOW PEaKIHOHHON CHOCOOHOCTBIO, C
NOJIyUYEHHEM  COMPSDKEHHOrO  JIMHKepa, 4ToO0bl  ofecneunTs  (PYHKIHOHAJIM3HPOBAHHBIH
NBYXIIEMTOYEUHbIH OJIMTOHYKJIEOTHIHBIA IYIJIEKC C Kapro, MPHCOEOUMHEHHBIM K HEMY dYepes

COMPSI>KEHHBIN JIMHKEDP.

23, ONMroHyKJIEOTH ]I, XapaKTEPUIYIOIIHICS GOPMYIION:

N! - Zy —N?,

rne N! npencraenser cobolf HykjIeoTHA WM KOHIEBYIO (ochaTtHyo rpynmy, roe N2
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