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KOMIIO3NIIUHU U CITIOCOBbI UHT'MBUPOBAHUA DOKCIITPECCHUU 'EHOB
BUPYCA T'EITATUTA B

IMPEAITOCBIJIKY CO3AHMA U30bPETEHUA

Hacrosimee u300peTeHHe OTHOCHTCS K ABYHHTEBBIM PHOOHYKJIEHMHOBBIM KHCIIOTaM
(maPHK) u x ux npumenenuto npu onocpenosannu PHK-unrepdepennu 1is mHruOMpoBaHust
SKCIIPECCUN TeHOB, HEOOXOIMMBIX MJIsi PEeIUTMKAlMM U TaToreHe3a BHUpyca rematuta B, B
YaCTHOCTH, JUIsi MHTUOMPOBAHUSI BUPYCHOM MOJIMMEPasbl, MOBEPXHOCTHOTO aHTHI€HA, aHTUTCHA
E u Genka X. Bonee Toro, npumenenue ykazanubix THPHK 1u1st jedenus wim nmpenoTBpalieHus
XPOHMYECKNX 3a00JIeBaHMIT/HAPYIIEHUH TIeYeHU, BOCHajeHnud, (UOPO3HBIX COCTOSHUN U
HapyLIeHHH nposndepaluy, TaKuX Kak pak, 0Opa3yoLHUXcs B pe3ysibTaTe HHPEKIMU BUPYCOM
rernaTuTa B, Takike sIBISETCS YaCThIO0 HACTOSIIETrO H300PETEHMSI.

Bupyc rematura B mpencraBisier co0ol CTPOro remaTtoTPOIHBIA BUPYC, COAEPIKAIIHI
neynuteByro JIHK. Xors remetmueckuii marepuan npexncrasneH JHK, nukn pennukxanun
BKJIFOYAET 3Tan oOpaTHOW TpaHCKpunmuu ¢ kormuposanueM nperenomHoi PHK B JIHK. s
BBIIOJIHEHMSI 3TOTO  BAXKHOTO 3Tana KOAWpyeMash BHPYCOM ToiuMepasa obiamaer
OOpaTHOTPAHCKPHUNTA3HOW AaKTHUBHOCTHIO. Bupyc rematura B cormacHo kiaccupukanmum
NPUHAAJIEKUTK  TeMajHaBUpycaM M OTHOcHUTCS K cemeiictBy Hepadnaviridae. Ilepeuunoe
3apaK€HUEe B3POCJBIX JIOJIEH BUPYCOM renatuta B BBI3BIBAET OCTPBIM IME€NaTUT ¢ CUMITOMAMH
BOCTAJIEHUs] OPTraHOB, JMXOPAAKOMN, JKENITYIIHOCTbK) W MOBBIIIEHHBIM YPOBHEM TPAaHCAMUHA3
neueHn B kpoBu. Oxosio 95% ciyuaeB OCTPOro rematura mpoxoast Oe3 yedeHus. [lanmeHTsl,
KOTOpBIE HE CIIOCOOHBI NOOOPOTh BHPYCHYIO MH(EKIHIO, CTPAAAIOT OT XPOHUYECKOTO Pa3BUTHS
3a00yieBaHKsI B T€YEHHE MHOTHX JIET C TOBBIIIEHHBIM PHUCKOM Pa3BUTHs LHPPO3a MEYCHU WU
paka meyeHu. IlepuHatanbHas mneperada HOBOPOXKACHHBIM OT MaTepel, MHOUIHPOBAHHBIX
BUpPYCOM remartuta B, Taxke mpuBOIMUT K XpoHHYeckoMmy rematuty. Cpenctsa asis JiedeHHs
UH(EKIMH XPOHUYECKUM IenaTuToM B orpaHM4eHsl U TOJNBKO B HEKOTOPBIX CIyYasix MPUBOIST
K TOJHOH M JJUTEeNbHOM pemuccuu. JlOMONHUTENbHblE KIMHUYECKHE M TepaneBTUYeCKHe
OCJIOXKHEHHUS] BO3HHKAIOT y MALMEHTOB C BUPYCOM renatuta B, KOMHUIIMPOBAHHBIX BUPYCAMHU
rernatuta C, renaruta D wim Bupycom nMMyHOe(hHLINTA YETTOBEKA.

Bupyc remarura B nepenmaercs uepe3 KpoBb WM TMPOAYKTHI KPOBH, CIIEPMY,
BarvHAJIbHBIN CEKPET WJIU CIIOHY. YTOTpeOsieHne HApKOTUKOB M TIOJIOBOE CHOLICHUE SIBJISFOTCS
¢dakTopamMu pHCKa M MOAAEPKUBAIOT pacrpocTpaHeHue Bupyca. s mHpekuuu MokeT ObITh
JOCTaTOYHO KOHTAKTa IMOBPEXACHHOIO CIM3UCTOrO SIUTENUSl C 3aPa’K€HHBIMU SKUIKOCTSIMU
opranm3Ma. HMukybaunoHHbld mepuon coctaBiusier ot 40 go 200 pneir. Puck wunpexum

MNPOMOPLUUOHAJICH KOJIMYCCTBY IMOJYYCHHBIX YaCTHUL] BHUpPYCa reEraTuTa B. MnaneHusl 4acTo



3apaXkar0TCsl NEPUHATAIBHO OT MAaTEPE, UMEIOIIUX BUPYC renaTtuta B, 4To sBs€TCS OCHOBHOMN
npoOIeMOil 310pOBBs HA SHAEMHYHBIX TEPPUTOPHUSIX.

ITpubnu3urensHo 2 MWLIMapAa 4ejJoBeK WH(UIMPOBaHbI BHpycoM rematuta B u 400
MUJUIMOHOB  SBJISIFOTCA ~ XPOHUYECKUMU  HOCUTEJSIMU. TeppuropusiMu  IMPOKOTO
pactipoctpaHenusi siBisiFOTCsl Adpuka u FOro-BocTounass A3usi ¢ JIOKaJIbHON KOHLIEHTpaIMen
nHpumposaHHbIX Ul 20-80%.

OcHOBBIBasICb Ha TOMOJIOTMM  I[IOCJI€[OBAaTEIbHOCTEH, BHUpPYCHl remarura B
KiIaccupuuupyoT Ha reHotunbl A-H; Hanbonee BaXKHBIMH U3 KOTOPBIX SIBJISIFOTCSI TEHOTHUITBI A-
D. I'enorun A uacto Bctpeuaercs: B CeBepo-3ananHoit Espone, CIIA, FOxnoit u LlenTpansHoi
Awmepuke. ['enorunel B u C npeobnanator B Kurae, Anonun, UHIOHE3UN U APYyrux CTpaHax
Bocrounoit Asun. I'erorunn D obnapyxen B FOsxnoit EBpone, Ceseproit Adppuke u FOsxHoM
Adpuke. TeueHnne 3a0oneBaHUsI U OTBET Ha (papMaLEBTUUECKOE JICUCHUE PA3IHMUYAIOTCS MEKAY
Fe€HOTUITAMU.

WH}pexunoHHbIe YaCTHLIBI BUpYyCa rematuta B umeror auamerp npuOIusUTeNnsHO 42 HM.
Bremnsst aBycnoitHass mMeMOpaHa conepuT OONBIIOH, CpeAHMH M Maiblii MMOBEPXHOCTHBIC
Oenku. KorHaTHbIM penentop Ha TenaToLUTax /sl CBSA3bIBAHMS ITOBEPXHOCTHBIX OENKOB U
WHTEPHAJIM3AUN HEM3BECTeH. MHOXKECTBO KOIMUN KOpoBOro Oenka oOpa3yrT cheprudeckyro
HYKJICOKANICUAHYIO CTPYKTYpPy BHYTPU BUPYCHOM dYacTuubl. Kakablii HYKJIEOKANCUA HECET
yacTuuHy!o AByHuUTeByr0 JIHK B KauecTBe reHeTMUECKOro Marepuajga BMECTE C BUPYCHOU
MOJIMMEPA30M.

Ilocne 3axBara remaToUMTaMu HyKjeokarncun nepe”Hocutcss B sapo u  JHK
BeicBOOOkmaercsi. Cunres wnerm JIHK  3aBepmaercs, W  JAByLENOYEYHbIE Pa3pbIBBI
BOCCTAHABIIUBAIOTCS I  OOpa3oBaHMS ~ KOBAJIEHTHO  3aMKHYTOH  KOJbLEBOW  (K3K)
cynepcrnupanuzoBanHoi JIHK pasmepom 3,2 T.H. k3k/IHK BrICTYymaer B kauecTBe MaTpULIbl s
TPAHCKPUIILIMKM 4YeTbipeX OCHOBHBbIX BUpycHbix MPHK, mo 3,5; 2,4; 2,1 u 0,7 T.H. aymuHoi. Bcee
MPHK sBnsirorcst 5'-kanupoBaHHBIMH M TOJHAJEHUIUPOBAHHBIMM Ha 3'-koHue. CylnecTByeT
nepeKkpbIBaHKe M0Ce0BaTebHOCTEN Ha 3'-KOHLe Mexy BcemH yeTblppbMst MPHK.

MPHK pasmepom 3,5 T.H. BBICTYIaeT B Ka4eCTBE MAaTPHULbI Uil 0Opa30BaHUSI KOPOBOTO
Oenka 1 nmoiauMepassl. JIONOTHUTEIBHO 3TOT TPAHCKPHUIT BBHICTYIAET B KAYECTBE MPETCHOMHOIO
MIPOMEKYTOYHOIO MPOAYKTA PEIJIMKALMU U MO3BOJIIET BUPYCHOH MOJMMEpPAa3e WHULUHUPOBAThb
oboparayro  Tpanckpunumi JIHK. Koposbii Oenok HeoOxomum  miiss  oOpa3oBaHHS
HykJeokaricuia. Kpome Toro, mocnenyromue 3Tambl MPOLECCHHTa MPeoOpasyroT HEKOTOPbIE
KopoBble Oenku B cekpeTupyembiii antured E. KomnuectBo anturena E B KpoBU KOppenmupyer ¢
perUIMKanuel Bupyca rernatura B B ne4eHu 1 BBICTYNIAET BasKHBIM JUArHOCTUYECKUM MapKepOM

AJIsI MOHUTOPUHI'A TCUCHH A 0oJe3HH.



MPHK pa3mepom 2,4 u 2,1 T.H. HECYT OTKPBITbIE paMKH CUMTBIBaHU pre-Sl, pre-S2 u S2
IUISL SKCTIPECCUU OOJIBINOro, CPEJHErO U MAJIOTO MOBEPXHOCTHOTO aHTUT'€HA BHPYCa. AHTHIEH S
CBSI3aH C  TMOJHOLEHHBIMH  HMH(PEKIMOHHBIMM  YacTHLAMHU.  JIOTONHUTENPHO  KPOBBb
UHQULIMPOBAHHOIO MALMEHTa TaK)XXe COAEPKUT HEUH(EKIMOHHBIE YacCTHILbI, O0Opa30BaHHBIE
TOJBKO W3 aHTHreHa S, cBobomnoro ot reHomHod JIHK wmnm nonmmepasel. @yHKIUS 3THX
YaCTHL HE 1O KOHIa MOHATHA. [1ofHOE 1 yCTOHUNMBOE MCTOLIEHHEe O0HAPY)KUBAEMOIO aHTUT€HA
S B KpOBHM pacCMaTpUBAIOT KaK HAAEKHBbI MHIUKATOP KJIMpPEHCa BHpyca remnatura B u, Takum
00pa3oM, yCTeIHOro JICUEeHUS.

MPHK pasmepom 0,7 T.H. komupyer Oesok X. DTOT TeHHBI MPOAYKT BAXKEH IS
3¢ (GeKTUBHOW TPAHCKPUNLMH BHUPYCHBIX TI'€HOB, a TaK)K€ BBICTYNAET TPAHCAKTHBATOPOM
SKCIpEeCCHMM TIeHOB Xo3suHa. llocnenHsss axkTUBHOCTb MNPEACTABIAETCS  BAXKHOW  JUIA
TpaHCc(hOpPMALMH TeaTOLUTOB BO BPEMsI PA3BUTHSI PaKka IEYECHH.

PekomOuHaHTHBIN aHTHreH S BHpyca remaTtura B HCHONB3YIOT s BaKIUHALIUH.
BBenenne Tpex A03 MPHUTOTOBIEHHOTO B BHIE JIEKAPCTBEHHOW (OpPMBbI aHTUTeHa S BO
BPEMEHHBIX TOYKax AeHb 1, 4 Hemenu W 6 MecsALeB OObIUHO BbI3bIBAET OOpa3oBaHUE
JOCTaTOYHOIO TUTPAa HEHUTPAIM3YIOLIMX aHTUTEN. BakuMHUpOBaHHBIE NMALMEHTHI 3ALMUIICHBI B
tedeHue 10 ner unu nonbine. OgHAKO BaKLUHBI HE SIBJISIFOTCS 3aMEHUTENSAMU TEPAINU.

ITarmenToB ¢ ocTpol MH(pEKIHeH BUpycoM renatura B He moaBepraroT JeUeHHo H3-3a
BBICOKOTO MPUPOAHOrO ypoBHs pemMuccur. OHAKO MaleHToB ¢ OOHAPYKUBAEMbIM aHTHI'€HOM
S, anturenom E unu Bupycuoit JIHK B kpoBu B TeueHue Oonee uem 6 MecsleB pacCMaTPUBAIOT
KaK XPOHWYECKHM WHPHULHUPOBAHHBIX. AHAJIOTM HYKJIEO3WAOB B KAuyeCTBE HHIHOUTOPOB
AKTMBHOCTH OOPAaTHON TPAaHCKPUNTA3bl SIBJSIIOTCS INEPBbIM CPENCTBOM JICUEHHUS IJISI MHOTHX
nauuenToB. JlamuByauH, TenodpoBup wian DHTEKaBHp TMONABISIIOT PEIUIMKALMIO BHpyca
renatuta B, wHOrma no HeoOHapyxkuBaemoro ypoBHs. HawmbOonee BaxHbIMH 3¢dexkramu
SIBJIIFOTCS YAy4IIeHHe (YHKLIUU MEYeHH W YMEHbIICHHE BOcmajeHusl nedeHu. OIHAKO TOJBKO
HEMHOT'M€ MALUEHThl JOCTUTal0T MOJHON U IJIUTEIbHON PEMHUCCHUM MOCIE OKOHYAHHUS JIEUEHUS.
bonee Toro, Bupyc remarura B pasBHBaeT yCTOWYMBOCTb K JICKAPCTBEHHBIM IMpenaparaM ¢
YBEJIMYEHUEM  JUIMTENBHOCTH JIEYEHHS. OTO OCOOEHHO KPHUTUYHO JUIS  TALUEHTOB,
KOMH(QULIMPOBAaHHBIX BUpycaMu rematuta B u ummMmysHonmedwuiura uyenoseka. OGa Bupyca
SBJISIFOTCA BOCIIPUMMYHUBBIMU K IpernapaTaM Ha OCHOBE AaHAJOIOB HYKJIEO3UAOB M MOIYT
COBMECTHO Pa3BUBATh YCTONYUBOCTD K HUM.

BropbiM cpencTBOM auisl JiedeHUs ABISIETCS BBeneHUE mHTepdepoHa anbpa. B manHOM
cllydae MalMeHT IMojy4daeT Oonbline A03bl HHTepdepoHa anbdha B TeueHue 6 Mmecsines. B
3aBHCHMOCTH OT I€HOTHIIA BHpYycCa JIEUEHHIO0 moanaroTcst 6onee 50% XpOHUUYECKUX HHQEKIH.

Onnako asuarckuil resotun B naer ouens cnadOwiit yposenb oreeta. Konnpexuus ¢ renaturom



D wm BupycoMm wunMmmyHOnmeduumuTa dUejIOBeKa enaeT Tepanuio uHTepdepoHOM anbdha
NOJHOCTBI0 Hed((ekTUBHON. /11 ManMeHTOB C CYLIECTBEHHBIMH MOBPEXICHUSAMH IEYEHU U
TSDKEJTBIMU (PUOPO3HBIME COCTOSTHUSIMU Teparusi UHTepGhepoHOM alibda He PEeKOMEHAYETCSI.

HecmoTpss Ha cylnecTBeHHBbIE NOCTHXKEHMs B OOJIACTH JIedeHUs BUpyca rematuta B,
OCTaeTCst MOTPEOHOCTD B ar€HTe, CIIOCOOHOM CEJIEKTUBHO U 3P (PEKTUBHO MOAABIATD SKCIIPECCHIO
T'€HOB BUpYyca, OJIOKMPOBATh PEIUTMKALMIO U MOCIENOBATEIbHO CHIDKATh BUPYCHYIO HArPY3KY Y
XPOHHYECKH MHPUIIUPOBAHHBIX MALIUEHTOB.

briio mokazano, uto monekysbl nByHuTeBo PHK (mHPHK) criocoGHBI O10KHMpOBATH
SKCIIPECCUI0 TEHOB B PE3yJIbTaTe BBICOKO KOHCEPBATHBHOIO PErYJSITOPHOTO MeXaHU3Ma,
usBectHoro kak PHK wnrepdpepenums (PHKwu). Hacrosmee wuszoOpereHue obecrnednBaeT
MOJIEKYJIbl ABYHUTEBOH puOOHyKiIenHOBOH KucaoThl (THPHK), a Taxke KOMNO3ULNT U CIIOCOOBI
IUI UHTUOMPOBAHUSI SKCIPECCHM TI'eHa BHpyca TermaThTta B, B YaCTHOCTH 3KCIPECCHU T'eHa
BUpyCa rematuta B, B KieTKe, B TKaHU WK B MJIEKOMUTAIOIEM C HCIIOJb30BAHHEM TaKHX
nHPHK. Hacrosiimee wuzo0pereHre Takke MNpeaycMaTPUBAET KOMITO3ULIMKM W CIIOCOOBI st
JeYeHUsT WIA TPENOTBPALICHUS NAaTOJOTHYECKUX COCTOSIHMHA U 3a00NeBaHM, BBI3BAHHBIX
uH}peKIel BUPYycOM rematuta B, Takux kak XpoHHUYecKHe 3a00JieBaHMs/HAPYIIECHUS TEYEHH,
BOCTaieHus1, puOpO3HbIE COCTOSHUS M HApYIIEHHs Npojudepanny, Takue Kak pax.

KPATKOE OITMCAHUWE U30BPETEHMA

Hacrosimee n3o0peTeHue npenycMaTpyUBaeT MOJIEKYJIbI IBYHUTEBOH PUOOHYKIIEHHOBOM
kucyotel (THPHK), cnocoOnble cenekTuBHO U 3(PPEKTUBHO CHUKATH HKCIIPECCHUIO IeHa BUpYyCa
rematuta B. Ilpumenenne PHKu Bupyca rematura B ofbecneunBaer cmocod s
TEPANEBTHYECKOTO W/ WIH MPO(HUIaAKTHYECKOTO JieueHus 3a001eBaHuIl/HAPYIIIEHNH, CBSI3aHHBIX C
XPOHMYECKUMH  3a00JIeBAaHUSIMI/HAPYLICHUSIMH ~ T[I€YE€HH,  BOCMAJCHUSIMH,  (PUOPO3HBIMU
COCTOSIHUSIMU M HApPYLUICHHSMH TpONUdeparud, TaKUMH KaK paK, YKa3aHHbIE CIIOCOObBI
BKIrOUarOT BBeAeHue NHPHK, HaueneHHoll Ha BuUpycC remaruta B, B OpraHusm uelioBeKa WU
YKUBOTHOTO.

B opHOM mnpeanoyTUTENbHOM BapuaHTE pealu3aluuy, onucaHHas mosekyna aHPHK
criocoOHa MHrUOMpPOBaTh SKCIPECCHUI0 I'eHa BHpyca rematura B mo meHbineln mepe Ha 60%,
NPEANOYTUTENBHO 1O MeHbIIel Mepe Ha 70% u Haubosee MPeanOYTUTENBHO 110 MEHbINEH Mepe
Ha 80%.

B onHOM BapmaHTe peanusauny, HACTOsIIEee U300pETEHHE MPEeNyCMATPUBAET MOJIEKYJIbI
nByHUTEBOH puOoHykinenHoBOH KkucioTel (mHPHK) nns wHrmOupoBaHust sKcrpeccuu reHa
BUpyca rematuta B, B YacCTHOCTH, 3KCHPECCHH T'€HOB, OTHOCSAIIMXCS K PEIUIMKALUN WIN
naroreHe3y supyca renatura B. aHPHK BrirouaeT no MeHblel Mepe 1Be NMOCAeA0BATENbHOCTH,

KoMIuieMeHTapHbie Apyr apyry. AHPHK BkirOuaer koaupyromyro Lenb, BKIIYAKIIYIO IEPBYIO



MOCJIEOBATEIbHOCTb, U HEKOAUPYIOIIYIO LEMb, BKIYAKIIY) BTOPYH MOCIEAOBATENIBHOCTD,
CM. IMOCJIENOBAaTEIbHOCTH, IPEACTABICHHBICE B IIEPEUYHE IIOCIEAOBATENIBHOCTEH, a TaKXkKe
cneun¢uunsie napel 1HPHK B npunaraembix Tabmune 1 u Tabmune 2. B ogHOM BapuanTe
peanusaluy, KOAUPYIOIIAsl MOCJIENOBATENbHOCTh BKJIOUYAET IOCIIENI0BATEIbHOCTb, KOTOpPasi MO
MeHblIell Mepe Ha 90% wunenTnuHa no MmeHslnedl mepe uyactu MPHK Bupyca remarura B.
Vka3aHHas MMOCIENOBATEIBHOCTh PACIIONOXKEHA B OOJACTH KOMIUIEMEHTAPHOCTH KOAMPYIOILEH
Lend K HEKONHMPYIOUIeH Uenu, MPEeNrnovYTHTENbHO B MpeAenax HyKJIeoTunoB 2-7 ¢ S'-koHua
Hekoaupyromein uenu. B ogHOM mnpenmouturenbHOM BapuaHTe peanuszauuu, AHPHK
crenu(pUUecky HalleJieHa Ha T'eH BHpyca remaruta B, KOTOpBIM KOAUPYeT KOPOBBIH OOk,
BUPYCHYIO TOJIUMEpa3y, MOBEPXHOCTHBIA aHTHreH, anturen E wnu Gemok X. Bomee Toro,
npennoututenbHo, uro  AHPHK  cmenmduuecku — HaleneHa  Ha  KOHCEHCYCHYIO
MOCJIEIOBATENbHOCTb, KOTOpass HMEET BBICOKO KOHCEPBATUBHYK) IIOCJIENOBATEIBHOCTD
HYKJIEHHOBOM KHCJIOTBI Cpeld F'€HOMHBIX NocienosarenbHocTelt reHotunos A, B, C u D Bupyca
renatuta B. [IpennouTHTensHO KOHCEHCYCHAs IMOCIENOBATEIbHOCTh MPENCTaBIsIeT COOOH 1Mo
MeHbLIeH Mepe 13 mocnenoBaTeNbHBIX HYKJICOTHIOB B JUIMHY, OOliee MPENNOYTHTEIBHO II0
MeHblIeH Mepe 17 mOCIenoBaTeNbHBIX HYKJIEOTHAOB M Hanboiee MpeanoYTHTENbHO IO
MeHblIEH Mepe 19 nocnegoBaTenbHBIX — HYKJIEOTUHOB. lIpenmoyrurenbHbIE  BBICOKO
KOHCEPBATHUBHBIE MOCIIEIOBATEIBHOCTH HYKJIEMHOBOW KUCIIOTHI TIpeAcTaBieHsl B Tabnuue 5.

B onHoM BapuaHTe peanu3anud, HEKOAUPYHOINAs LEeNb BKIKYAET HYKJICOTUIHYHO
MOCJIEIOBATEIbHOCT, B 3HAYUTEIbHOU CTENEHH KOMIUIEMEHTAPHYI0 IO MEHbLIEH Mepe 4acTh
MPHK, xomupyromel ykasaHHbI reH Bupyca rematuta B, m o0nacTb KOMIUIEMEHTApPHOCTH
HauOojiee TMpPEANouYTHTENIbHO MeHee deM 30 HYKJIEOTHAOB BIJMHY. boxee Toro,
MPEANOYTUTENBHO, YTO AJIMHA OINUCAHHBIX B HacTosmen 3asBke mojiekyn nHPHK cormacho
HACTOSALIEMY H300peTeHuI0 (AuMHa AyIUleKca) HaxOmuUTCs B auama3one or 16 mo 30
HYKJIEOTHIIOB, B YaCTHOCTH, B Auamna3oHe oT 18 no 28 HykieoTunoB. OCOOEHHO TOJE3HbIMH B
KOHTEKCTE HACTOSIIEr0 U300peTeHUs SIBJISIFOTCS JUTMHBI AYIIEKCOB MpuOau3uTeabuo 19, 20, 21,
22, 23 wmm 24 nmykneornnos. Hambomnee mpeanodTUTENIbHBIMU SIBIISIFOTCSI YYACTKH AYIUIEKCA
mmuaoit 19, 21 wnmu 23 mykneorunoB. nHPHK mocne noctaBku B KJIeTKy, WH(UIUPOBAHHYIO
BUPYCOM Trematurta B, HHrHOUpyeT SKCIpeccuro reHa BUpyca remnatura B in vifro mo meHbiuei
mepe Ha 60%, MpeanoYTUTENBHO MO MeHbInel Mepe Ha 70% u Hauboee MPeArnoUTUTENBHO IO
MeHblel Mepe Ha 80%.

KPATKOE OIIMCAHHME PUCYHKOB
OUI'.1. Tabmuma 1. Kopoele mnocienoarenbHoctrn mHPHK, HaleneHHbIX Ha TreH BHUpyca
renarurta B. 3arnaBabie OykBbl 0003Ha4ar0T Hykieotuasl PHK.

OUIl''2 Tabmuuma 2. Xapaxrepuctuka nHPHK, HanenenHeix Ha Bupyc rematura B:



HccnenoBanne akTHBHOCTH C €OMHMYHOW 1030H. 3arnaBHble OyKBbI O0O3HAYANOT
Hykaeotunsl PHK, crpounsle OyKBBI «C», «g», «a» U «u» obOo3HauaroT 2'-O-meTuin-
MoAU(UIMPOBAaHHBIE HYKJIEOTHIBI, «s» oOo3Hauaer ¢ocpornoar, «dT» obo3znauaer
ne3okcuTuMHUnuH, 3arnaBHble OykBel A, C, G, U, 3a xortopeiMu ciaenyer «f»,
obosznauaror 2'-pTop Hykneorua. Crtpounas «p» obosHavaer S5'-pocdar. (invdT)
0003HauaeT HHBEPTUPOBAHHBIN IE30KCUTUMUANH (3'3'CBA3aHHBIIH).

OUI'.3. Tabmuuma 3. Xapakrepuctunka paHPHK, HaueneHHeIx Ha BupyC rematura B:
CtaOuibHOCTD. tY%2 = MEepPHOA MONY>KH3HH LT, KaK ONPeesieHO B IPUMepax.

OUI' 4. Tabmmua 4. Koposble mnocienoBarenbHoctr MHPHK, HaleneHHBIX Ha TeH BHUpyca
renatuta B, u wx MoauduuUMpOBaHHBIE KOMUH. 3aryiaBHble OYKBbI OOO3HAYAIOT
HykJjeotunsl PHK, cTpounble OyKBBI «C», «g», «a» M «u» oOo3HauaroT 2'-O-meTw-
Mo UIUPOBAaHHBIE HYKJIEOTHIBIL, «S» obOo3Hauaer ¢ocdoruoar, «dT» roboznavaer
ne3okcutTuMunuH, 3arimaBHbie OykBel A, C, G, U, 3a xortopeiMu ciaenyer «f»,
obosznauaror 2'-pTop Hykimeorua. CrtpouHas «p» oboszHagaer S'-pocdar. (invdT)
0003Ha4aeT MHBEPTHUPOBAHHBIN AE30KCUTUMHINH (3 '3'CBsI3aHHBII).

OUI'.S. Tabmmua 5. IMTocnemoBatenpHOCTH caiita-muinenn AHPHK, HaumeneHHBIX Ha BUPYC
rernatuta B, 1 Ux cTeneHb mepekpbiBaHUs MO OTHOWIEHUIO k reHotunaMm A, B, C u D
BUpyCca rematuta B. n = KOIM4YeCTBO MAOCTYNHBIX IOCJIENOBATEIBHOCTENH BHpYyCa
renarura B (BI'B) kaskgoro resoruna.

OUI'.6. Tabnuua 6. Yuernsle Homepa B 0aze NCBI Genbank reHOMHBIX mocienoBaTeIbHOCTEN
BUpyCa renatura B.

@UI'.7. Tabmuua 7. CpaBHeHHe 3(p(HEeKTUBHOCTH HOKIAyHA U epeKkpbiBaHus reHoMoB BI'B s
enuangHo THPHK u nx xomOuHarmit. M3ydyeHue akTHBHOCTH il KOMOMHALIMU JABYX
nHPHK nposomunu B koHewyHOU koHueHtpamuu 10 HM u 1 HM ¢ HauboJbluei
s¢¢pexruBHocTeio nTHPHK B coorBerctBuu ¢ Tabnumeidn 2 W CpaBHUBaIU C
COOTBETCTBYIOLIUMU aHHBIMU.

OUIl'.8. Tabmuma 8.  IlocmemoBaTenpbHOCTHM — OTpUUATeNbHOro  KoHTpoist — nHPHK,
UCTIOJIb30BaHHbBIE B CKpUHUHTOBOM aHajm3e psiCHECK™-2.

ITOIPOBHOE OITMCAHUME U30BPETEHU A
ITpunaraemast Tabnuma 1 OTHOCHUTCS K MPEANIOYTUTENbHBIM MOJIEKYJIaM, HCIIONb3yEMbIM

B kauectBe NHPHK B cooTBercTBHMU ¢ HacTosmuM m3obpereHneM. Takke B HACTOSIIEH 3asiBKe

npeaycMaTtpuBaroTcs  MopuduuupoBaHHble MoJjekysasl THPHK, koTopele SBISIOTCS, B

YaCTHOCTH, PACKPBITBIMH B Tpuiaraemoit TaOmmue 2, mpencTaBisiomed HILTIOCTPATHBHbBIE

npuMepsl MogudunupoBanHbix Monekyn AHPHK cormacHo Hacrosimmemy uzoOperenuro. Kax

yKa3aHO BbIE IO Tekcrty, Tabmuma 2  COmEpKUT  MIUIOCTPATUBHBIE  IPUMEPHI



momuduimposanHeix  AHPHK  cormacHo  Hacrosimmemy — m300peTeHHMIO  (T€M  CaMblM,
COOTBETCTBYIOLIME KOJUPYIOIIAs LEeMb U HEKOAUPYIOLIas IeNb NPUBeAeHbl B faHHON Tabmuie).
B3anMocBs3b npennouTUTENbHBIX HEMOANDUIIMPOBAHHBIX MOJIEKYJI, NPUBEAEHHbIX B Talmuue
1, ¢ mogudpuumposanseivu THPHK u3 TaOnuuer 2 npounmoctpuposana B Tabmuue 4. ITpu sTom
WUTIOCTpaTUBHbIe  Momudukauuu 3>Tux komnoneHtoB nHPHK cormacHo Hacrtosmemy
N300pETeHUIO IPUBEACHBI B HACTOSIIIEH 3asBKE B KAUeCTBE MPUMEPOB MOAU(D KA.

B Tabaume 3 nmpuBemeHbl CeNEeKTUBHbIE  OHOJOTHYECKH,  KJIMHHYECKH U
(dapMalleBTHYECKU 3HAYMMbIE MapaMeTpbl ompeneieHHbix Moyekyn aHPHK — cormacHo
HACTOSIIEMY N300PETEHUIO.

Hexoropeie u3 npennoururenbHbix Mosekysl AHPHK npencrasnensl B npunaraemon
Tabnuue 1, rae, cpenu MpodYero u MpearnoOYTUTENBHO, KOIUPYIOIIAs LeTb BBIOpaHa U3 TPYIIIbIL,
COCTOSIIEN U3 TTOCIIEIOBATEIbHOCTEN HYKJIEMHOBBIX KUCIOT, npeacTaBieHHbix B SEQ ID NO: 1,
2, 3, 4, 5, 6, 7 u 26. Hexomupyromas LeMb BbIOpaHa W3 TPYMIbI, COCTOSMIEH W3
MOCJIEIOBATEIbHOCTEN HYKJIEMHOBBIX KHUCIOT, npeacrasieHHsix B SEQ ID NO: 157, 158, 160,
161, 162, 163, 164 u 186. CoorBerctBenHo, Mmosekyna AHPHK cormacHo Hactosimemy
M300pETEHHIO MOJKET, CPEIU MPOYEro, BKIKOYATh Maphl MOCIEN0BATEIbHOCTEH, BHIOPAHHBIE W3
rpynmsl, cocrosimed u3 SEQ ID NO: 1/157, 2/158, 3/160, 4/161, 5/162, 6/163, 7/164 u 26/186. B
KOoHTekcTe cnermduunbix monekya AHPHK, mpemycMoTpeHHBIX HacTosimeil 3asBKOW, Mapbl
HOoMepoB SEQ ID NO oTHOCATCA K COOTBETCTBYIOIIUM IOCIEAOBATEIbHOCTAM KOAUPYIOLIEH U
Hekonupyromei nenu (ot 5' 1o 3'), kak nokazaHo B Tabnuuax.

B ogHom BapuanTte peanuzaumu, MojekyJsibl THPHK BIO9aroT HEKOAUPYIOIIYIO LEMb C
3' IUNKUM KOHLOM JUIMHOW 1-5 HYKJI€OTHAOB, NMPEANOUYTUTENbHO ANUHON 1-2 HykieoTupa.
IIpennodTuTenbHO JUNKUN KOHEL] HEKOAUPYIOLIEH LeNH COAEPKUT YPaLUJ WIN HYKJICOTUIBI,
KOTOpBIE ABJISIOTCST KoMIuieMeHTapHeiMu MPHK, xonupyroreii 6eJiok, KOTOpPbIA HEOOXOIUM AJIst
perIMKalMu WM MaTOTeHe3a BHPYCa remaTtuta B, B 4aCTHOCTH, KOPOBBIH O€JIOK, BUPYCHYIO
NOJIMMeEpasy, MOBEPXHOCTHBIN aHTureH, antured E u 6enox X. B apyrom mpennoyTHTensHOM
BApUAHTE pealu3aluy, ykasaHHble Moyekyabl AHPHK BkIOHWarOT KOAMPYHOILIYK Lenb ¢
3' IUNKUM KOHLIOM JJHMHON 1-5 HyKJI€OTHAOB, MPEANOYTUTENbHO AMMHON 1-2 HykjeoTunaa.
IIpennouTuTenbHO YKa3aHHBIA JIMOKUM KOHEL KOAUPYIOLIEW LEeNu COAEPKUT ypalil WU
HYKJIEOTHIIbI, KOTOpbIE sBJIsItOTCS upeHTudHbiMH MPHK, xomupyromeli Oenok, HeOOXOITMMBbIH
JUTsl peIUIMKaLUy WIK NATOreHes3a BUpyca remnatura B.

B ppyrom npenmodtrurensHOM BapuaHTe peanusauuu, mojekyinel THPHK Bxirouaror
KOAUPYIOIIYIO LEMNb C 3' TUMKUM KOHLIOM JJIMHON 1-5 HYKJI€OTHAOB, MPEANOYTUTENBHO JAJTUHON
1-2 HykJeOTHAAa ¥ HEKOOUPYIOIIYI0 LeNb C 3' JIUNKUM KOHIIOM JJIMHOW 1-5 HYKJI€OTHUIOB,

MNPEANOYTUTENbHO AIUHOW 1-2 Hykineoruaa. IIpennodrurenbHO yKa3aHHBIM JIMNKUA KOHELl



KOAMPYIOIIEH LIeTH COAEPKUT ypaLuil WIH HYKJIEOTU bl KOTOPbIE ABISAIOTCS MO MEHbLIEH Mepe
Ha 90% wunentnunbiMu nipereHoMHol PHK w/mnu MPHK, xopmpyromneii Oenok, HeoOXonuMbIit
IUIsl peIUIMKalMy WId [aTOreHe3a BHUpyca renmatura B, W yKa3saHHBIA JIMOKUM KOHELl
HEKOAMPYIOLEN LEeNMU COAEPKUT ypauul WIN HYKJIE€OTHbL, KOTOpbIE SIBJISIFOTCS MO MEHbLIEH
mepe Ha 90% xommemenTapHbiMi MPHK, konupyromeii 6e10k, HeOOX OUMBIH AJIsT peTTHKALUH
WM NIATOTeHe3a BUpyca renatuta B.

Monekyaer aHPHK cormacHo HacTosmieMy H300pPETEHHI0 MOIYT COCTOSITh W3
HYKJIEOTHIOB, CYLIECTBYIOIIUX B MPHUPOAE, UM MOTYT COCTOSTh M3 IO MEHbIIEH Mepe OJHOTO
MOIU(HUIIMPOBAHHOTO HYKJIEOTHAA, Takoro kak 2'OmMeTmin-Moau(HUIUpOBAaHHBIN HYKJIEOTH],
WHBEPTUPOBAHHBIA JT€30KCUTUMUMH, HYKJIEOTH/, BKJIOYAOIMUN S'pochoTHoaTHYIO Tpymmy, U
KOHLIEBOH HYKJIGOTHJ, CBS3aHHBI C TPOM3BOAHBIM XOJIECTEPHHA WIH OHCACIMIAMHUIHON
IPYIINOA  JOAEKAHOBOW KHCIOTBHL 2'-MOIU(ULMPOBAHHBIE HYKJIEOTUABI MOTYT HMETh
JIOTIOJIHUTEIbHOE TPEMMYILECTBO, 3aKJIOUarolieecss B TOM, UYTO MPOMCXOAMUT [OAABJIEHUE
OTpeNeIeHHBIX MMMYHOCTHMYJIUPYIOIINX (PaKTOPOB UM IUTOKHHOB NPU MPUMEHEHHH MOJIEKYJT
nHPHK cormnacHo HacTosmeMy M300pETEHHIO i Vivo, HApUMep, B MEAHLIMHCKOM YUYPEXKICHUH.
B kauecTtBe anmpTepHaTHBBI U 0€3 OrpaHMYeHUN, MOAM(DUINPOBAHHBINA HYKJIEOTHI MOXKET OBITH
BBIOpaH W3 IPYyMIbI, cocTosmed u3: 2'-ne30kcu-2'-Pprop-MoaudUIMpPOBaHHOTO HYKJIEOTHAA, 2'-
I€30KCH-MOAU(PUIIMPOBAHHOTO HYKJIEOTHAA, 3aAMKHYTOTO HYKJIEOTHA, HYKJIEOTHUAA, JTUILIEHHOTO
a30THCTOrO OCHOBaHUH, 2'-aMUHO-MOU(PUITPOBAHHOTO HYKJIEOTH]I, 2'-ankun-
MOIU(ULMPOBAHHOTO HYKJIEOTHIA, HykKJeotuna MopdoiunHo, gocdopamunata U HYKIEOTUNA,
BKJIIOUAIOLIETO OCHOBAaHWE, HE BCTpevarouieecss B npupoae. B OAHOM NpennouTUTENbHOM
BapuaHre peanusauuu, mosekynsl THPHK conmep:kar mo meHsluel Mepe OAUH U3 CIEAYIOLIUX
MOIU(PHUIIMPOBAHHBIX HYKJIECOTUAOB: 2'-O-MeTHI-MOIU(PUILIMPOBAHHBIA HYKJIEOTH]I, HYKJICOTHI,
BKJIFOHarouit S'-pocoTruoaTHyro rpymnmy, U 1e30KCUTUMUANH. [IpennouTHTeIbHbIE MOJIEKYJIbI
naPHK, xoTopslit conepxat MoaudUIUPOBAaHHBIE HYKJICOTUIBI, peacTasieHsl B Tabmuue 2. B
APYTrOM IPEANOUTUTENIBHOM BapUaHTe peaiu3alliy, OUH U3 HYKJIEOTHAOB J€30KCUTUMUANHA Ha
3'-koHIIe 00eUX Hernel MpeaCTaBIsieT COO0H MHBEPTUPOBAHHBIN JE30KCUTUMHJIHH.

B npennourutensHOM BapuaHTe peanusanuu, monekynsl THPHK cornmacHo Hacrosimemy
U300pEeTEHHIO  ComepIkaT MOIU(HUIMPOBAHHBIE HYKJIEOTHABI, MOAPOOHO ONMHCAHHBIE B
NIOCJIEIOBATENBHOCTSIX, MPEACTaBIeHHbIX B Tabnuie 2. B ogHOM npennoyTHTeNbHOM BapHaHTe
peamm3anmu, wmonekyna aHPHK cormacHo HactosmieMy HM300peTEHHIO BKIIHOYAET Maphl
TIOCJIEIOBATEIBHOCTEH, KOTOpBIe BBIOMpAIOT U3 rpymmbl, coctosmei u3 SEQ ID NO: 1/157,
2/158, 3/160, 4/161, 5/162, 6/163, 7/164 wu 26/186, u BKJIKOYAeT JUIKHE KOHIbI Ha
HEKOJUPYIOIEH W/HIN KOAMPYIOIIEeH Lemnu, cocTosume u3 1-2 ne3okCuTUMHUIMHOB. B ogHOM

NPEeANOYTUTEIbHOM BapuaHTe peanusanuu, Mosekyna aHPHK cormacHo Hacrosmemy



M300pPETEHHIO BKJIIOYAET TMapbl IIOCIIEAOBATENILHOCTEH, KOTOpBIE BBIOMPAIOT W3 TPYIIIHL,
cocrosimet u3 SEQ ID NO: 1/157, 2/158, 3/160, 4/161, 5/162, 6/163, 7/164 u 26/186, u
comepkuT MoaupuKanuy, AeTanpbHO onucanHbele B TaOmuue 2. [IpennouTurenbHble MOJEKYJIbI
naPHK, Bxurouaromue mMoauduuupoBaHHbIE HYKJIEOTHABI, nepedncieHsl B Tabmunax 2-4, u3
HUX HanOonee npennouyrutenvHble Mosekyiasl THPHK mpencrasnenst B SEQ ID No: 321/485,
322/486, 324/488, 325/489, 326/490, 327/491, 328/492 n 350/514.

B npyrom Bapuanre peanuzaiun, AHPHK corjmacHo HacTtosiimeMy uW300pETEHHIO
comepkaT MOOU(HUIIMPOBAHHBIC HYKJICOTHUABI B TMOJIOKEHHSX, OTIMYHBIX OT TE€X, KOTOpBIE
packpeiTbl B Tabmume 2. B O#HOM mNpEANOYTHUTENHHOM BapUaHTe pealu3aldy, JBa
IM30KCHTUMHUIMHOBBIX HYKJIEOTHUIA HAXOIATCS Ha 3'-koHHIax obewx nemneil monekynsl fHPHK.
[TpennoyTHTEIBHO YKa3aHHBIE 1€30KCUTUMHINHOBBIE HYKJIEOTHABI 00Pa3yIOT JUINKHHA KOHEL!.

B omsom Bapuante peanuszauuu, Monekyiasl AHPHK cormacHo Hacrosimemy
N300pETEHHIO BKJIFOYAIOT KOAHMPYIOLIYIO U HEKOAMPYIOMIYIO LIEMH, MPHUEM 00€ Lenu HMEIOT
MepUuo TMOJYKU3HH, KOTOPBIM COCTaBiaseT nO MeHbliein wMepe 0,9 u. B onHoMm
NPEeANOYTUTENBbHOM BapuaHTe peanusauuy, Mosekyael »aHPHK cormacHo Hacrosmemy
M300pETEHNIO BKIIFOYAIOT KOAUPYIOIIYI0 U HEKOJUPYIOIIYIO IIeTH, rae 00e [ernu UMEIOT Neproa
MOJIy>KU3HH, KOTOPBIA COCTaBJSIET MO MeHbLIeHd mepe 48 4, MpeanoYTUTENIbHO B CBIBOPOTKE
KpPOBU Y€JIOBEKA.

B nmpyrom BapuaHTe peanusaldH, INPEAyCMaTPUBAETCA  MOCIEAOBATENBHOCTH
HYKJIEMHOBOM KHCJIOTBI, KOTOpPasi KOJUPYET KOAUPYIOLIYIO LeNb W/WIN HEKOAMPYIOLIYIO LeTb,
BKytoueHHyr0 B THPHK, kak onpeneneHo B HacTOsALIEH 3asBKe.

H3o0perenne Taxke NMpeaycMaTpUBAaeT KJIETKH, KOTOPbIe COIEepIKaT MO MEHbIIeill mepe
omny wu3 aHPHK cormacHo Hacrosimemy wu3oOpereHuto. KieTku mpeanoyuTHTENbHO
NPEACTABISIIOT COOOH KJIETKH MIIEKOMTUTAOLINX, TAKHE KaK KJIETKU 4ejioBeka. bonee Toro, TkaHu
W/WIM OpraHM3Mbl, HE OTHOCSINUECS K 4YeJOBEKY, KOTOpbIE BKJIIOYAIOT ONpEAEJICHHbIE B
Hacrosimeld 3asiBke Mosekynsl OHPHK, mnpexacraBimsstor co0oil  BapHaHTBI  pealH3alud
HACTOSIIEr0 W300pEeTeHHs], NMPH YCIOBUH, YTO YKA3aHHBIM OpPraHW3M, HE OTHOCSILIMICA K
YEJIOBEKY, SIBJSIETCS OCOOCHHO TOJIE3HBIM /ISl UCTIOJIB30BAHUS B UCCIIEIOBATENbCKHUX LENSAX WIN
B KAa4eCTBE€ WHCTPYMEHTA WCCJIENOBAaHMs, HAMpUMEpP, NPHU MCCIECAOBAHUU JIEKAPCTBEHHBIX
IIpenaparos.

ITomumo 53TOrO, HacTosiliee H300pETEeHHE OTHOCUTCS K CHOCO0y HMHrHOWPOBAHHUS
SKCIPEeCCHMM TIeHa BUpyca rematura B, B 4acTHOCTH, reHa Bupyca remarura B, KOTOpBId
KOZIUPYET KOPOBBII O€NOK, BUPYCHYIO MOJMMEpas3y, MOBEPXHOCTHBIN aHTUTeH, aHTUreH E nmu
Oenok X, B KJIETKE, TKAHU HJIH OPraHU3Me, BKIIFOYasl CICAYIOLINE TaIlbL:

(a) BBemeHUe B KJIETKY, TKaHb WJIM OpPraHWU3M JIBYHUTEBOW PUOOHYKJIEMHOBOW KHCIOTBI
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(mHPHK), kak ompeneneHo B HACTOSIIEH 3asiBKE; U
(b) monnep:kaHue yka3aHHOH KJIETKH, TKAaHW WJIM OPraHU3Ma, TOJIYYEHHOro Ha sTamne (a), B

TEUEHUE BPEMEHHM, IOCTATOYHOro sl faocTwkeHust aerpagauuu MPHK tpanckpunra

reHa Bupyca rernatura B, TeM caMbIM MHIHOUPYs 5KCIPECCUIO F'eHa BUpyca remarura B B

JIAHHOM KJIETKE.

Hacrosimee wu3zoOpereHne Takke OTHOCUTCA K (hapMaLEBTHYECKUM KOMITO3HLIUSM,
KOTOPBIN CoAepsKaT 1Mo MeHblnei Mepe onuH Bua THPHK cornacHo HacTosiemy H300pEeTEHHIO.
Otu papmaneBTUYECKUe KOMITO3UIMH SIBJISIOTCS OCOOCHHO MOJIE3HBIMU JUIsi WHTHOMPOBAHUS
SKCIPECCUM N'€Ha BUpYyCa renaturta B B kieTke, TKAHU WU OpraHu3Me.

IIpennodturenbHO, yKa3aHHBIM MO MEHbUIEH Mepe OAWH BHJ MOJIEKYJ JIBYHUTEBOU
pUOOHYKJIEMHOBOH KHCJIOTBI COTJIACHO HACTOSIIIEMY HW300pETEHUI0 HaleleH Ha 00JjacThb
npereHomuoli PHK w/unmun MPHK, komupyromeii 6eok, HeOOXOAMMBIN ISl PEIUTUKALUU WU
naToreHes3a reHa Bupyca rematuta B. bonee npeamoututensHo yka3zaHHas 00JacTb-MHUIIEHb IS
MOJIEKYJI JIBYLIETIOUEYHON PHUOOHYKIEMHOBOW KHCJIOTBI COTJIACHO HACTOSIIEMY H300pETEHHIO
BKJIFOYA€T KOHCEHCYCHYIO IOCIEAOBATENBHOCTb, KOTOpAasl SIBJSIETCS BBICOKO KOHCEPBAaTHBHOMN
cpenu TeHOMHBIX mochenosatenbHocTel reHotunoB A, B, C u D Bupyca rematuta B, u
yKa3aHHasi KOHCEHCYCHasl IOCJIEOBATEIbHOCTh NPEACTaBiIsAeT co0OW Mo MeHblueld mepe 13
MOCJIEOBATEIbHBIX HYKJIECOTHAOB B JUIMHY, HPEANOYTUTENbHO IO MeEHblIen wmepe 17
NIOCJIEIOBATENbHBIX HYKJIEOTHIOB, HauOoyee MPEeANnouTUTENbHO 1O MeHblied Mepe 19
MOCJIEIOBATEIbHBIX HYKJIEOTUOB. IIpennoururensHble BBICOKO KOHCEpPBAaTUBHBIE
NOCJIeIOBATEIbHOCTA HYKJIEMHOBBIX KHCJIOT mepeducienbl B Tabnuue 5. dapmaneBTHUECKUE
KOMITO3MLIMM MOXKHO HCIIONIb30BATh ISl JIEYEHUs IMALMEeHTOB, MH(QUIMPOBAHHBIX BHPYCOM
renatiuta B nmroboro reHoruna wiM KOMHOHLUMPOBAHHBIX PA3IMYHBIMH T€HOTHUIIAMH BHpYyCa
renatura B.

B cnydae ecnu papmarneBTHUECKAasT KOMIIO3HLUS COACPIKUT 10 MEHbIIEH Mepe JABa BUAA
MOJIEKYJI ABYLENOYEYHOW PUOOHYKJIEHHOBOW KHCJIOTHI COTJIACHO HACTOSLIEMY H300pETEHUIO,
NPEANOYTUTENPHO, YTO MHIIEHH YKa3aHHBIX MOJIEKYJ IBYLENOYEUHOW pPHOOHYKIEHHOBOH
KHCJIOTBl OTJIMHYAIOTCS APYT OT Apyra. PapmMaueBTHYECKUEe KOMIIO3ULIUHA COTJIACHO HACTOSALIEMY
M300pETEHNIO MOXKHO NMPHUMEHSTH JUIS JICYCHUs] TMAlMEeHTOB M U NMPEIOTBPALICHUS PA3BUTHUS
yCTOMYMBOCTH BHpYca renaruta B k ¢apmarneBTHUECKUM KOMIO3HLUSAM. B mpennodyrurenbHoM
BapUaHTE peann3aunny, GpapMaleBTHUECKHE KOMIIO3UIUN COTJIACHO HACTOSIIEMY H300pETEHHIO
comepkat komMOuHaimro Mmosiekyn AHPHK, netampHO oOmMcaHHBIX B IMOCIENOBATEIBHOCTSIX,
npeAcTaBieHHbIX B Tabmmuue 7. B OgHOM mNpennmouyTHTENHHOM BapHaHTE peajH3aluy,
dapmarieBTHUECKHE KOMIIO3ULUN COTJIACHO HACTOSIIEMY HM300pETEHHIO COAep KaT KOMOMHALUN

nap nHPHK, koropbie BeiOMparoT u3 rpymmel, cocrosimein uz SEQ ID NO: 322/486 u 333/497,
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322/486 n 346/510, 322/486 u 330/494 u 322/486 u 324/488.

®dapMaleBTUYECKHE KOMIIO3ULIUM, OIHCAaHHBbIE BBIIE, MOTYT TaKXe COAepKaThb
bapmaneBTHUECKU MPUEMJIEMbII/TIpUEMIIEMbIE HOCHTEJIb/HOCUTEJIH,
PacTBOPUTEINB/PACTBOPUTENH W/HUIIM BCIIOMOTATENIbHOE BEIECTBO/BCIIOMOTaTENbHbIE BEIECTBA.

B npyrom BapuaHTe peanuszaluM, HacTosllee N300peTeHNE MPeayCMaTpUBAET CIOCOOBI
JIEYeHUs], TPEIOTBPALICHUS] WJIM KOHTPOJSI HAJl XPOHUYECKUMH 3a00JIeBaHUSMI/HAPY IIEHUSIMH
TIeYeHHU, BOCTIAJIEHUSIMU, (PUOPO3HBIMU COCTOSTHUSIMHU W/WJTH NTPOJU(EPATUBHBIMU HAPYILIEHUSIMH,
TAKUMHU KaK pak, OOyCJIOBJICHHbIMH BHPYCOM rematuTa B; ykasaHHBIN Croco0, BKJFOYAROLIHIA
BBEICHHE CYOBEKTY, HYKIOAIOIEMYCS B TAaKOM JICUEHHHU, MPEIOTBPAINEHHUH WA KOHTpOJIE,
TeparneBTHYeCKU Wiu npodunakTiuuecku dPdexkTuBHOro konuvecrsa ogHou win 6onee nTHPHK
COTJIACHO HacTosimeMy u3oOpereHnro. IIpeamodTurensHO, yka3aHHBIH CYOBEKT MPENCTaBIISET
coboli MylekonHTaroIee, HanboJee MPEANOYTUTENPHO MALFEHTA - YEJIOBEKA.

B onHOM BapmaHTe peanHM3anvd, HACTOALIEe H300PETEHHE MPEeNyCMaTPUBAET CIIOCO0
JeyeHnst CyOBEeKTa, MMEIOIIEro MaTOJIOTHYeCKOe COCTOSHHE, BbI3BAaHHOE HMH(EKUHell BUpyca
renatuta B. Takue cOCTOSHHS BKJIIOYAIOT HAPYLIEHUs, CBSI3aHHbIE C XPOHUYECKUMU
3a005IeBaHUSIMI/HAPYIIEHUSIMU  TI€YE€HH, BOCHAJIEHHUSIMH, (UOPO3HBIMH COCTOSIHUSIMH H/HJIH
HApyLUIeHUsAMU Tponudeparuy, TaKUMH KaK pak, Kak OMUCAaHO Bbille. B mMaHHOM BapHaHTe
peanuzauuy, AHPHK BbicTymaer B KkauecTBe TepameBTHUECKOIO areHTa MAJid KOHTPOJA
JKCIIpeccun reHa Bupyca remaruta B. Crnoco0 BkIHOYaeT BBeIACHHWE MAILMEHTY (HAIpUMeD,
4esioBeKy) (hapmManeBTHIeCKON KOMITO3ULIMU COTJIACHO HACTOSIIEMY H300pPETEHUI0, B pE3yJIbTaTe
4Yero TMOJABJIIETCS JKCIpeccuss TeHa Bupyca rematuta B. binaromaps cBoell BbICOKOMH
cneuupuanoctn AHPHK cormacHo Hacrosimemy u300peTeHHr0 creuduuHbiM  00pazom
Hauenesna Ha MPHK rema Bupyca rematuta B. B OnHOM mnpeanmoyTUTENbHOM BapUaHTE
peammzanuu, onucanHas THPHK cnieungudeckn camxaer yposenb MPHK Bupyca remarura B u
HE BIIUSIET HEMOCPEICTBEHHO Ha Kcrpeccuto W/ ypoBeHb MPHK HereneBbIx reHOB B KIIETKe.

B onHOM mpennoyTuTeNnbHOM BapuaHTe peanusauuu, onucanHas AHPHK ymeHblnaer
ypoBenb MPHK Bupyca remaruta B B meuenu in vivo mo MeHblned mepe Ha 60%,
NPEANOYTUTENBHO MO MeHbInel Mepe Ha 70%, Hanbosee MPEeaNOYTUTENBHO 10 MEHBIIEH Mepe
Ha 80%. B npyrom BapmanTte peanmsaumu, onucanHbie THPHK ymenbmaror ypoBenr MPHK
BHUpYyCa renatura B in vivo B TedeHue 1o MeHblIeld mepe 4 nHeil. B 1pyroM npeanodrurenbHOM
Bapuante peanmm3anmy, MHPHK cormacHo HacrosimeMy H300pEeTEHHIO TNPUMEHSIOT IS
IIPUTOTOBJIEHUS bapmareBTHUECKON KOMITO3ULIUU bl JieueHus XPOHUYECKHUX
3a00eBaHMI/HAPYIIEHUH TE€YeHH, BOCTANICHUH, (PUOPO3HBIX COCTOSHHMN W/WIM HapyIIeHUH
nponudepaluy, TaKUX Kak pak. 3a0ojeBaHMs, KOTOpPble MOXKHO IIOJIBEPraTh JICUYEHUIO C

MOMOIIBI0 YKa3aHHOW (papMaleBTHUECKONW KOMITO3HMIHMH, BKJFOYAIOT, HO HE OTPaHHYUBAIOTCS
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umn:. xpormueckuil rematut (XI'), uuppo3 medenu (LII1) u remaTone/mosIpHYI0 KapLHHOMY
(TTIK).

B npyrom BapmaHTe peann3aliiy, HACTOALIEe M300peTeHHE MPEAyCMATPUBAET BEKTOPHI
IUI1 UTHTUOMPOBAHMsI HKCIIPECCHM T'€Ha BHUpyca rernatuta B B kieTke, B 4aCTHOCTH, I'eHa BHpyca
rematuta B, KOTOpble COmEpXKAT PEryJSTOPHYK IOCIENOBATENbHOCTh, (DYHKIIMOHAIBHO
CBSI3aHHYIO C HYKJIEOTHIHOM MOCIEN0BATEIbHOCTBIO, KOTOpPask KOAUPYET IO MEHbLIEH Mepe OHY
uenb Mojiekys THPHK coriacHo HacTositeMy H300peTeHHIO.

B npyrom BapuaHTe peanu3alii, HACTOsIee M300peTeHUe MPEenyCMaTPHUBAET KJIETKY,
KOTOpast COAEPIKUT BEKTOP JUIsi MHTHOUPOBAHUS HKCIIPECCHH T'eHa BUpyca remnatutra B B kierke.
VKa3aHHBI BEKTOpP COHEPXKHUT PEryJATOPHYI) MOCIENOBATEIBHOCTh, (YHKIHOHAIBHO
CBS3aHHYIO C HYKJIEOTHIHOM MOCJEN0BATEIbHOCTBIO, KOTOpast KOAUPYET IO MEHbIIEH Mepe OJHY
nenb mosiekysbl THPHK cormacHo Hacrosimemy nszobperenuto. Ilpu 3TOM mpenmnouTHTENBHO,
YTO YKA3aHHBIM BEKTOP COAEPKUT, MOMHUMO YKa3aHHON PEryJjsiTOPHON MOCIEAOBATENBbHOCTH,
MOCJIEIOBATEIbHOCTD, KOTOPAsi KOAUPYET MO MEHbLIEH Mepe ONHY «KOAUPYOIYH nenby AHPHK
COTJIACHO HACTOSILIEMY H300pPETeHHI0 M 10 MEHbINEH Mepe ONHY «HEKOAUPYIOLIYIO IIETb)
ykazanHoi fHPHK. Taxxe mpenycMOoTpeHo, YTO 3asiBJIeHHAsl KJIETKa COAEPKUT JiBa WM Oojee
BEKTOPOB, KOTOpBIE COAEPIKAT, NMOMHUMO YKa3aHHBIX PEryJsITOPHBIX IOCJIEAOBATEIBHOCTEN,
ONpENEeNICHHYI0 B HACTOSIIEH 3asBKE IOCIENOBATEIbHOCTh, KOTOpas Komupyer (wiu
MOCJIEIOBATEIBHOCTH, KOTOPbIE KOOUPYIOT) MO MEHblIel Mepe omHy memnb Mosekyn mqHPHK
COIJIACHO HACTOSILIEMY H300PETEHHIO.

B onHOM BapuaHTe peanMzaunmy, Crocod BKJIOYAET BBEACHHE KOMITO3HMLIMH, KOTOpast
conepxut AHPHK, npuuém nHPHK BkirouaeT HyKJIEOTUAHYIO MOCIENOBATENbHOCTb, KOTOpas
SIBJISIETCS] KOMIUIEMEHTapHO! 1o MeHbuielt Mepe yactu PHK Tpanckpunra reHa Bupyca remnatura
B mnexonuraromiero, KOTOporo NoABEpraroT jeueHno. Kak yka3aHo BbIlIe, BEKTOPBI U KJIETKH,
BKJIFOYAKOLINE MOJIEKYJIbl HYKJIEMHOBON KHUCJIOTBI, KOTOPbIE KOAUPYIOT IO MEHBbLIEH Mepe OIHY
uenb moJsiekynl AHPHK, onpeneneHHbIX B HACTOALIEH 3asBKe, TAKXKE MOKHO TPUMEHSTh B
KadyecTBe (papMaLEeBTHUECKUX KOMITO3MIHMHA U MOXKHO BCJIEICTBHE 3TOTO TAKXKE MPUMEHSTH B
criocofax JieueHus] CyObeKTa, HY)KAAOMErocsi B MEAHLIMHCKOM BMEIIATENbCTBE, OMHMCAHHBIX B
HacTosien 3asBke. [IpuMeuaTenpHO TakXke, YTO 3THU BAPUAHTHI PEATM3ALUU, OTHOCALIHUECS K
(dapManeBTHYECKIM KOMITO3MLUSIM M K COOTBETCTBYIOIIUM CriocobaMm JieueHus: CcyObekTa
(uenoBeka), TaK)KE€ OTHOCATCS K TAKHM IOJIXO/1aM, KaK TOAXO/Ibl TeHHOH TePaIHH.

Monexyner nHPHK, cnenuduunble k reHy Bupyca remarura B, mpemnycMOTpeHHbIE B
HACTOSILIEH 3asBKE, UIN MOJIEKYJIbl HYKJIEHHOBON KHCJIOTBI, KOOUPYIOIIHUE OTAENbHBIEC LIEH 3TUX
monekys nHPHK cornacHo HacTosmemMy M300peTeHHIO, MOXKHO TaKXKe BCTPAUBATh B BEKTOPHI U

IIPUMEHATb B Ka4eCTBE BEKTOPOB I'€HHOW TEpanuu sl NMALUEeHTOB JIOJAeH. BexkTopel reHHon
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TEparuu MOXKHO JOCTABISITH CyOBEKTY MOCPENCTBOM, HAIpUMEP, BHYTPUBEHHON HHBEKIUH,
mectHoro BeeneHus (cMm. Ilarenr CIHA 5,328,470) mnm mocpencTBOM CTEPEOTAKCUYECKOH
uabekuuu (cMm., Hanpumep Chen et al. Proc. Natl. Acad. Sci. USA (1994) 91:3054-3057).
PapmaneBTUYECKUN Ipernapar BEKTOpa IE€HHON Tepaluyd MOXKET BKJIKYaTb BEKTOP TE€HHOU
TEpaluyd B MOJAXOASILIEM pPACTBOPUTENE WM MOXKET BKIJIIOYATh MATPUIy 3aMeIJIEHHOTO
BBICBOOOXKIEHNS, B KOTOPYIO BKJIFOUEH HAIOJHUTENb Il JIOCTABKH T'€HOB. B KauecTBe
aJIbTEPHATHUBBI, €CJIU MOJHOLEHHBIN BEKTOP AOCTABKM M€HOB MOXHO B FOTOBOM BHJI€ TOJYyYUTh
U3 PEKOMOMHAHTHBIX KJIETOK, HAIpUMep, pPeTPOBUPYCHbIE BEKTOPHI, (hapmaleBTHUECKUE
npenapaTbl MOTYT BKJIKOYATh OJHY WM 0ojiee KJIETOK, KOTOpblE MPOAYLUPYIOT CUCTEMY
JIOCTaBKHU T'€HOB.

B npyrom acnekte Hactosimero m3oOpereHus, moiekynsl aHPHK, cnemmpuunsie k
BUpYCY renatuta B, KOTOpbIe MOAYJIUPYIOT aKTUBHOCTD SKCIIPECCUU T€HOB BHpYycCa remnatura B,
SKCIIPECCUPYIOT M3 TPAHCKPHUIIMOHHBIX €IWHUL], BCTPOSHHBIX B BEKTOphI Ha ocHoBe JIHK nmm
PHK (cm., mampumep, Skillern A et al., mexnynaponHas 3asBka PCT Ne WO 00/22113). Dt
TPAHCT€HbI MOJKHO BBOJIUTDH B KaU€CTBE JIMHEHHON KOHCTPYKIMH, [UKJINYECKOHN MIa3MHUIbI WIH
BUPYCHOTO BEKTOpPAa, KOTOPBbIH MOXKHO BCTpPAaMBaTh B TeHOM XO35iIMHA U KOTOpBIA OyneT
NepeaBaThCs M0 HACIENCTBY B KA4€CTBE TPAHCT€HA, BCTPOEHHOTO B F€HOM XO3siMHA. TpaHCreH
TAKXK€ MOXKHO CKOHCTPYHPOBAaTb TakuM o0Opa3oM, 4TOObl OH 00yaman CrocoOHOCTBIO
HACJIEZIOBAThCS B BHUJE SKCTpaxpoMocoMaibHON miasmunsl (Gassmann et al., Proc. Natl. Acad.
Sci. USA (1995) 92:1292).

Otnenpuble nenu fHPHK MOXHO TpaHCKpHOMPOBATH C MOMOIIBIO MPOMOTOPOB B ABYX
OTAENbHBIX BEKTOpaxX OJKCIPECCHH M KOTPAHC(HHULUPOBATH B KJIETKU-MUIIEHH. B KkadecTse
aNbTEPHATHBB KaXaylo oTAaenbHyto nernb AHPHK MOXHO TpaHCKpHOMpPOBATH C MOMOLIBEO
POMOTOPOB, 00a U3 KOTOPBIX PACIOJIOMKEHBI HA OJHOW U TOH K€ SKCTPECCHPYIOLIEH I1a3Muse.
B npeanourturenpHOM  BapuaHte  peanusauuu, AHPHK  skcnpeccupyror B BHIE
UHBEPTUPOBAHHOTO MOBTOPA, O00BETUHEHHOTO JMHKEPHOU TIOJIMHYKJIEOTUHON
NIOCJIEIOBATENIbHOCTHIO, B pe3ysbTate yero nHPHK obpasyer cTpykTypy «cTeOenb-neTis».

Bekropel,  skcmpeccupyromme — pekomOuHaHTHYRO — nHPHK,  mpemmouturtensHO
npeactaBsiroT  coboit  JIHK-mmasmupel wnm  BUPYCHBIE BEKTOPBL. BHUpPYCHBIE BEKTOPHI,
skcrnpeccupyromue THPHK, MOKHO CKOHCTpyHpOBaTh Ha OCHOBE, HO HE OIPAaHHYMBASCh UMH,
aJICHOACCOLMUPOBAHHOTO BHUpyca (mnmst o03opa, cm. Muzyczka et al., Curr. Topics Micro.
Immunol. (1992) 158:97-129); anenosupyca (cm., Hampumep, Berkner et al., BioTechniques
(1998) 6:616; Rosenfeld et al. Science (1991) 252:431-434; u Rosenfeld et al. Cell (1992)
68:143-155); wnu anpdaBupyca, a TakXKe IPYrHX, M3BECTHBIX B JAHHOW OONACTH TEXHUKH.

PeTpOBI/IPYCbI HCIIOJIB30BAJIM AJisd BBCACHUS MHOXKECTBA T'CHOB B KJIICTKH pPa3IMYHBIX THIIOB,
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BKJIFOYAsl 3THUTEIHAJIbHbIE KIETKH, if1 Vifro w/unu in vivo (cm., Hapumep, Danos and Mulligan,
Proc. Natl. Acad. Sci. USA (1998) 85:6460-6464). PexkoMOMHaHTHBIE PETPOBUPYCHBIE BEKTOPBI,
CIIOCOOHBIE TPAHCIYLUPOBATh U SKCIIPECCUPOBATh I€HbI, BCTPOCHHBIE B T€HOM KJIETKH, MOXKHO
NOJly4aTh IyTeM TPaHCHUIUPOBAHMUS PEKOMOWHAHTHOTO PETPOBHUPYCHOTO T€HOMa B
MOAXOALINE TAaKyroIIue KieTtouHble juHuu, Takue kak PA317 u Psi-CRIP (Comette et al,,
Human Gene Therapy (1991) 2:5-10; Cone et al., Proc. Natl. Acad. Sci. USA (1984) 81:6349).
PexoMOMHAHTHBIE aJeHOBHUPYCHBIE BEKTOPBl MOXKHO HCIOJNB30BAaTh ISl WH(DHUIMPOBAHUS
IIMUPOKOTO Pa3sHOOOpas3usi KJIETOK M TKaHEeW B BOCHPUUMYMBBLIX X03s€BaX (HANpHUMep, KpbIca,
xoMsik, cobaka u mmmmnanse) (Hsu et al., J. Infectious Disease, (1992) 166:769), onun oOnanarot
NPEUMYLIECTBOM, KOTOPOE 3aKJIFOYAETCS B OTCYTCTBHM MOTPEOHOCTH B MUOTUYECKH aKTHBHBIX
KJIETKax JJIs1 HHUIUPOBAHMUS.

IIpomorop, ynpasmsiromuii 3kcnpeccuet nHPHK B JIHK-mpnasMugHoM wiayM BUPYCHOM
BEKTOPE COTJIACHO HACTOSILEMY H300PETEHUIO, MOXKET MPENCTABIATh COOOH 3YKaPHUOTHIECKYFO
PHK-nonmumepasy 1 (manpumep, pudocomansneiii PHK mnpomorop), PHK-momumepasy 11
(manpumep, panamii mpomotrop CMV mnu aktuHOBBIN mpomoTop, mim npomorop MiPHK Ul)
wii npexanouturenbHo npomorop PHK-nonmumepassr 11 (Hanpumep, npomorop U6 MaPHK wmu
7SK PHK) unm mpoxapuoTHdeckuil mpoMoTOp, Hampumep, npomotop T7; mpemycMoTpeHHas
sKcmpeccupyromas miasmuga takke kogupyer PHK-nommmepasy T7, HeoOxommmyro muist
TpaHckpunuuu npomoropa T7. IIpoMOTOp MOXKET Tak)Ke HaNpaBJsATh SKCIPECCUIO TPAHCIEHA B
MOJDKEITYIOUHYIO JKelie3y (CM., HalpuMep, PeryJIsTOPHYIO IMOCIEN0BATEIbHOCTD UHCYJIMHA AJIS
nopkeyno4Hoit xkenesnl (Bucchini et al., Proc. Natl. Acad. Sci. USA (1986) 83:2511-2515).

DKCIIPEeCCHUI0 TPAHCIeHAa MOXKHO TaKXe TOYHO PEeryJupoBaTb, HAlpUMeEp, HUCHONb3Ys
UHIYLUOENBHYIO PEryJIATOPHYIO MOCIENOBATEIBHOCTh U 3KCIPECCUPYIOIIHNE CHCTEMbI, TaKUe
KaK peryJsITOpHasl MOCIEeOBATEIbHOCTb, YyBCTBUTEIbHAS K ONPENEICHHBIM (hU3UOJIOTHIECKUM
peryJsiTopaM, HampuMep, K YPOBHIO LHPKYJHPYIOIEH MIIOKO3bI B KPOBU, MJIM K TOPMOHAM
(Docherty et al., FASEB J. (1994) 8:20-24). Takue wnayuuOenbHble CUCTEMbI SKCIPECCHUH,
NOAXONALINE JJII KOHTPOJISI SKCIPECCHH TPAHCI€HA B KIIETKAX MM B MIIEKONMHUTAOLINX,
BKJIFOYAIOT PErYJBSILUI C TOMOINBI 3KAW30HA, 3CTPOTeHa, NPOTeCTePOHA, TETPALUKIIMHA,
XUMHYECKUX WHAYKTOPOB TUMepHU3auu 1 m3onponmi-oera-D1-tuoranakronupanosuaa (IPTG).
Crneranuct B JaHHOW OOJIACTH TEXHUKHU CIIOCOOEH BbIOPATh MOAXOSINYI0 PEryJIATOPHYIO
NIOCJIEIOBATENbHOCTD/TIOCIEIOBATEIBHOCTh  [IPOMOTOPAa HA OCHOBAaHUHU  IPENIOIaraeMoro
npumeHeHuss THPHK Ttpancrena.

PekomOuHaHTHBIE BEKTOpBI, oObOecrmeumBaromue skcrnpeccun  Monekyn aHPHK,
NPEANOYTUTENBHO JOCTABISIOT, KaK ONMMCAHO HIKE, U MOJAEPIKUBAIOT B KJIIETKaX-MUILICHAX. B

KaueCTBE€ AJIbTCPHATUBBI, MOXXHO HCIIOJb30BATh BHUPYCHBIC BEKTOPBI, KOTOPHIC o0ecrneynBarT
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BpeMeHHy0 skcrpeccuto Monekyn nHPHK. Takue BekTopel mpu HEOOXOIUMOCTH MOXKHO
BBOAUTh HeOAHOKpaTHO. OnuH pa3 skcnpeccupoBanHas THPHK cesseiBaercs ¢ PHK-muiensto
U MOIYJHpYeT ee PYHKIHMIO MK SKcrpeccHio. JloctaBka BekTOpoB, skcnpeccupyromux nHPHK,
MOJKET OBITh CHCTEMHOM, HAIpUMep, IMyTeM BHYTPUBEHHOTO WJIK BHYTPUMBILIEYHOTO BBEACHHS B
KJIETKU-MUIIEHH, OTOOpaHHBbIE OT MAalMeHTa, C TOCIEAYIOIUM TIOBTOPHBIM BBEACHUEM
NALUEeHTy, WIA MOXET OCYINECTBIITHCS JIOOBIM APYTHMM CHOCOOOM, KOTOPBIH IO3BOJISET
BBEJICHUE B JKEJIAEMYIO KJIETKY-MHILIEHb.

JHK mnasmunel, skcnpeccupyromne AHPHK, oObMHO TpaHCOUUHMPYIOT B KIETKU-
MUIIEHH B BHJE KOMIUJIEKCA C KATHOHHBIMHM JIMIIUAHBIMH HOCUTENSIMU  (HampuMep,
oUro()eKTaMIHOM) UJTH HEKATHOHHBIMH HOCHUTEJISIMH Ha OCHOBe JUMUIOB (Harnpumep, Transit-
TKO™). Hacrosimmee u300peTeHHEe TaK)KE pPACCMAaTPUBAET MHOMKECTBEHHBIC JIUHIHBIE
tpancekunn st fHPHK-omocpenoBaHHBIX HOKAAyHOB, HALIEIEHHBIE HA Pa3sIMUHbIE 00JACTH
€AMHUYHOTO T'eHa BUpyca rematura B umm HeckonbKuMX T'€HOB BHpyca remnatuta B, B TeueHue
Henenn win Oojee. YCHemHOe BBEACHHWE BEKTOPOB COMJIACHO HACTOSINEMY H300pETeHHIO B
KJIETKH XO3fMHAa MOXXHO HM3Yy4aTbh, WCIOJB3ys pas3UYHble H3BECTHbIE CriocoObl. Hampumep,
BPEMEHHYIO TPAHC(PEKIHI0O MOKHO HUACHTU(PHUIMPOBATH C MOMOINBIO PEropTepa, TAKOTO Kak
(byopecueHTHBIH Mapkep, Harpumep, 3eienbiii GayopecuenTtHbii 6emok (GFP). Crabunmbhyro
TpPaHC(PEKLUHUIO KIETOK eX ViVO MOKHO IMOIATBEPAUTh, UCIONb3YSl MapKephl, KOTOPbIE MPEAAIOT
TPaHC(UIMPOBAHHBIM KJIETKAM YCTOMYMBOCTh K creuupuueckuM (akropaM OKpysKaroLien
cpenbl (HarpuMep, aHTUOMOTHKAM UJIM JIEKAPCTBEHHBIM IIperapaTam), TaKyl Kak yCTOHYHUBOCTD
K TUTPOMULIUHY B.

Cnenyromee mnonpoOHOE ONMHMCAaHME PACKPHIBAET MPOLIECCHI CO3MAHUS U NPUMEHEHUS
nHPHK u xomnosunwii, conepskamux qHPHK, nnsi ”HruOMpOBaHUsT SKCIIPECCUU 1IEJIEBOTO reHa
BUpYyCa rematuta B, a Takke KOMIO3ULUU U CLIOCOOBI JUIsl JieueHus 3a00/IeBaHUI U HAPYLICHUH,
BbI3BaHHBIX HH(EKIMeH YKa3aHHOTO BUpyca renatura B.

Onpenenexust

Jinsg  ynoOcTBa HIDKE TMPENCTABJIEHO 3HAYEHHE HEKOTOPbIX TEPMUHOB U (pas,
UCTIONBb3YEMBIX B HACTOSIIIEH 3asBKe, B IpUMepax u npuiaraeMoit popmyiie msodpererns. Ecnu
CYLIECTBYET BMJIMMOE pAaCXOXIEHHE MEXIy IMpPUMEHEHHEM TEepPMHHAa B JPYIrUX YacTaX
HacTosALIell 3asdBKM M €ro 3HA4YeHWeM, IPEJACTaBICHHbIM B JAHHOM CEKLMH, AOJDKHO
MIPEBAIMPOBATH ONPEAEICHNUE U3 TaHHOW CEKLIUH.

Kaxnapiii u3 «G», «C», «A», «U» u «T» unu «dT» cooTBETCTBEHHO OOBIYHO O3HAYaET
HYKJIEOTHJ, KOTOPBIH COJEPKUT B KAa4eCTBE OCHOBAHMs I'YaHUH, LIUTO3UH, aJ€HUH, YpalMI U
IE€30KCUTUMHINH, COOTBETCTBEHHO. OMHAKO TEPMUH «PUOOHYKIEOTHUI» WIH «HYKJICOTHUI»

MOJKET TaKKe€ OTHOCUTHCS K MOAM(DUIMPOBAHHOMY HYKJICOTHIY, Kak Oojee MeTajbHO OMHUCAHO
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HIDKE, WM K 3aMECTUTENIbHOU IpyIIe-3aMeHuTeNr0. [locaenoBaTebHOCTH, BKIIOYAKO e TAKUE
3aMECTHTENIbHbIE TPYMIbI, MPEICTABISAIOT COOOH BapuUaHTBl pean3alid  HACTOSLIETO
n3o0perenns. Kak peranbHO OMMCAHO HIDKE, OMNMCAHHBIE B HACTOSIIEH 3asBKE MOJIEKYJIbI
nHPHK Moryr Ttakke BKIHOYAThb <JIMIKHE KOHLBD), T.€. HECHApEHHbIE BBICTYNAKOLINE
HYKJIEOTH/IbI, KOTOpblE HE BOBJIEUEHBI HEMOCPEACTBEHHO B ABYHUTeBYH CTpykTypy PHK, B
HOpMe 00pa3syeMyr0 OINpeNeNieHHOW B HACTOALICH 3asiBKE NApO «KOIMPYIOIIEHW LEenmu» u
«Hekonupyromen uenu». YacTto Takol BBICTYMAKOIIUN yYaCTOK COAEPKUT HYKJICOTHU]
JEe30KCUTUMHUINH, a B OOJIBIIMHCTBE BAPUAHTOB peaM3allii — JBa JNE€30KCUTHMHAMHA Ha 3'-
koHue. Takue MMnKue KOHLbI OyAyT OMHCAHbI U POWLTIOCTPUPOBAHBI HHKE.

Tepmun «ren Bupyca renatuta B», ucnosb3yemblll B HACTOALLEH 3asBKE, OTHOCUTCS K
reHaMm, HeOOXOIMMBIM TSI PETUTUKALIH U NTATOreHe3a BUpyca rematuTta B, B 4aCTHOCTH K reHaM,
KOTOpbIE KOJUPYIOT KOPOBBI O€JOK, BHUPYCHYIO MOJUMeEpa3y, MOBEPXHOCTHBII AaHTHUTEH,
aatured E mnmm Oenok X, W K reHam, KOTOPbIE KOAMPYIOT MX (PYHKIHOHAJIbHBIE (PparMEHTHL
TepMuH «reH/NOCIENOBATENILHOCTE BHpPYCa TemaTura B» OTHOCHTCA HE TONBKO K
NOCJIEIOBATEIbHOCTH/TIOCTEIOBATEIBHOCTAM AUKOTO THIA, HO TaKke U K MyTalMsiM |
U3MEHEHUSIM, KOTOpPble MOTYT OBbITh BKIJIIOYEHbI B VKAa3aHHBIH TI'€H/TIOCIENOBATENbHOCTD.
CoOTBETCTBEHHO, HacToOsIee M300peTeHHe HE OTPaHMYMBAETCS CHeLU(UIHBIMH MOJIEKYJIaMU
naPHK, npenycmorpeHHpIMU B HacToswieH 3asBke. Hacrosmiee nzobpereHne Takke OTHOCUTCS
k mMojiekynam AHPHK, kOTOpbie BKIIIOUAIOT HEKOAUPYIOLIYHO LENb, KOTOPasl IO MEHbLIEH Mepe
Ha 85% kOMIUIEMEHTapHa COOTBETCTBYHOLIEMY y4acTKy HykjieotunoB PHK Tpanckpunra rena
BUpYCa renatuta B, KOTOpBIN CONEPIKUT Takue MyTaLUH/M3MEHEHNS].

TepMuH «KOHCEHCYCHasi NOCJIENOBATENBHOCTDY, MCIOJIb3YEMbIN B HACTOSILEH 3asiBKE,
OTHOCUTCSI K MO MeHbLIeH Mepe 13 mocnenoBaTeNbHbIM HYKJIEOTHAAM, NPEANOYTUTENBHO IO
MeHbLIeH Mepe 17 mocnenoBaTebHbIM HYKJISOTHAAM, HAHOOJIee MPENMOYTHTEIbHO O MEHbIIEH
Mepe 19 mocnenoBaTeNbHBIM HYKJIEOTHIAM, KOTOpBIE SBJISIIOTCS BBICOKO KOHCEPBATHBHBIMHU
Cpenu reHOMHBIX rocjenoBarenbHocTel reHotunos A, B, C u D Bupyca renatura B.

Hcnonp3yemblii B  HACTOALIEH 3asBKE TEPMHUH  «IIOCJIENOBATEIbHOCTb-MULICHDY
OTHOCHUTCS K MOCJIEAOBATENbHON YaCTH HYKJICOTUIHOH MOCIen0BaTeNbHOCTH MOJeKyasl MPHK,
o0pa3oBaHHOW TpHW TPAHCKPUIILIMK TeHa Bupyca remarura B, Bxmodas MPHK, kortopas
NpeAcTaBisieT COOOH pe3ysIbTaT MPOLECCUHTa MEPBUYHOTO TPAHCKPUIIIIMOHHOTO Tiponykra PHK.

Tepmun «uens, BKIKOYAKOLAS IOCIEAOBATENbHOCTD», HCIOJIb3YEMbI B HACTOSLIEH
3as1BK€, OTHOCUTCS K OJIMTOHYKJIEOTUNY, BKIKOYAKOIIEMY LEeNb HYKJICOTHAOB, KOTOPbIE OMUCAHBI
C IOMOLIBIO MOCJIEAOBATENLHOCTH CO CCBUIKOM HA HUCIOJIB30BAHUE CTAHAAPTHOW HYKJIEOTHIHON
HOMEHKJIaTypbl. OJHaKo, Kak [eTajbHO OIMCAHO B HACTOSINENH 3asBKe, Takas «Lelb,

BKJIOHaromasa IocCJICaAO0OBATCIbHOCTE» MOXKET TaKKE€ BKIHOYATH MOI[I/I(I)I/IKaI_II/II/I, TaKUE€ KakK
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MOIU(PHUIIMPOBAHHBIE HYKIEOTHIbL.

TepMuH «KOMIUIEMEHTAPHBIN», UCIOJB3YEMBbIM B HACTOSILIEH 3asiBKE, €CJIM HE YKAa3aHO
oOpaTHOe, NPU MPUMEHEHUH IJIi ONHMCAHUS IEPBOH HYKJIEOTUAHON IOCIENOBATEIBHOCTH II0
OTHOLIEHUIO KO BTOPOH HYKJIEOTHIHOW IOCIENOBATENbHOCTH, OTHOCUTCA K CIOCOOHOCTH
OJIMTOHYKJIEOTUAA  WIA  TNOJMHYKJIECOTHUIA,  BKJIOYAKOIIET0  MEPBYIO  HYKJIECOTUIAHYIO
HIOCJIEIOBATENIbHOCTh, THOPUAM3HPOBATBCS U OOpa3OBBIBATH CTPYKTYpy AyIUIEKCa IpH
ONPENENEHHBIX YCIOBUSIX C OJIMTOHYKJICOTUOM HJIU MOJMHYKJIEOTUAOM, BKIIIOYAIOIIUM NEPBYIO
HYKJICOTHHYK IOCJIE€A0BATENbHOCTh. «KoMIiemMeHTapHble» MNOCAEAOBATENbHOCTH, IPU
NPUMEHEHUN B HACTOSINEH 3asiBKE, MOTYT TaKKe BKJFOUAThH (MJIM MOTYT ObITh 0Opa3OBaHHBIMHU
UCKJIFOUYUTENIbHO HMMH) Tapbl HE YOTCOH-KPUKOBCKMX OCHOBaHUH, OOpa3oOBaHHbIE HE
CYLIECTBYIOIUMHU B MPHPOAE M MOTU(PHUIMPOBAHHBIMH HYKJICOTHIAMH, IPU YCJIOBUH, YTO
BBINOJIHEHBI BBILIEH3JIOKEHHbBIE TPEOOBAHUS OTHOCUTENBHO UX CIOCOOHOCTH K THOPUAN3ALINHL.

[TocnenoBatenpbHOCTH, 0OO3HAYAEMBIE KK «IIOJIHOCTBI) KOMILJIEMEHTAPHBIE», BKIIFOYAIOT
CIapuBaHUE OCHOBAHWI OJUIOHYKJIEOTHIOB WM MOJUHYKJIEOTHIOB, BKIIIOYANOIIUX MEPBYIO
MOCJIEIOBATEIPHOCT ~ HYKJIEOTHAOB, C  OJUIOHYKJIEOTHAOM WM  HOJUHYKJICOTHIOM,
BKJIFOYAIOIIMM BTOPYHO MOCJEIOBATEIBPHOCTh HYKJIEOTHIOB, MO BCEH AJMHE MEPBOM U BTOPOU
HYKJIEOTHIHOHN NOCIEN0BATEIbHOCTH.

OpHako ecnu MEpBYIO MOCIENOBATENbHOCTb MMEHYIOT B HACTOALIEH 3asBKE Kak «B
3HAYUTEJIbHOW CTENEHU KOMIUJIEMEHTAPHYIO» M0 OTHOLIEHUIO KO BTOPOH IMOCJIENOBATEIbHOCTH,
3TH JIBE€ IOCJENOBATENBHOCTH MOTYT OBIThb IOJHOCTBIO KOMIUIEMEHTAPHBIMU WJIH OHM MOTYT
00pa30BbIBATH B XOJ€ MMOPUAM3ALIUK OIHY MM Oojee, HO MPeANouTUTENbHO He Oonee 13 map
OCHOBAHUM, CIIAPEHHBIX HE MO MPUHLUIY KOMIUIEMEHTAPHOCTH.

TepMUHBI «KOMIJIEMEHTAPHBINY, KIIOJHOCTBIO KOMILIEMEHTAPHBIN» U «B 3HAYUTEJIBHON
CTENEHNU KOMIUIEMEHTAPHBIN» B HACTOSAIIEW 3asBKE MOTYT MHCIOJIb30BAaThCsl B OTHOLIEHUU
COOTBETCTBHUSI OCHOBAHUI MEXIy KOAUPYIOLIEH Lenbl U Hekonupyrowmei nensto nHPHK unu
Mexny Hekomupyromei nensio THPHK u mocienoBaTeibHOCTHIO-MHUIIEHBIO, YTO OYAET MOHSATHO
13 KOHTEKCTA UX UCIIOJB30BAHHUS.

Tepmun «aByHureass PHK», «monexyna nHPHK» wnmu «aHPHK», ucnonb3yemelii B
HACTOSIIIEN 3asBKE, OTHOCUTCS K MOJIEKYJe PUOOHYKIEHMHOBOW KHCIOTBI WM K KOMILIEKCY
MOJIEKYJl PHOOHYKJIEMHOBOH KHCJIOTBI, MUMEIOIINUX CTPYKTYPY AYIUIEKCA, BKIIOYAIOIIYIO IBE
AQHTUINAPAJUICTIbHBIE W B 3HAYUTEIBHOM CTENEHU KOMIUIEMEHTapHbIE LENH HYKJIEUHOBON
KUCJIOTHI. [IBe menu, oOpasyroimue CTpyKTypy AyIUIEKCa, MOTYT MPEACTABIATh COOOH pa3InyuHbIe
gacTu ofHOM Oonbeit monekyabsl PHK nmm moryTt npencraBnsaTe coO0il OTENbHBIE MOJIEKYJIbI
PHK. Korna nBe nemu sBASIOTCS 4acTMU OAHOIN OOJbIIEH MOJIEKYJBI, B pPE3yJbTaTe 4ero

ABJAOTCA COCAMHCHHBIMU HereprBHOfI LEMBbHO HYKJICOTHUAOB MCXKAY 3'-KOHI_IOM O,I[HOI>'I nenu u
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5'-KOHLIOM COOTBETCTBYIOLIEH NPYTroi ey, o0pa3ys CTPYKTYPY AYIUIEKCA, COSTUHSIIOIIYIO IeThb
PHK o6o3HauaroT kak «meTns mmnmibkay. Korma nse menu cBsi3aHbl KOBAJEHTHO C MOMOIIBIO
LIeNH, He SBJIAIOLIENCS HEeMPEPhIBHON LIETIbIO HYKJIEOTUAOB MEXy 3'-KOHLIOM OAHOW Lienu u 5'-
KOHILIOM COOTBETCTBYIOIIEH JApyrod uemnu, oOpasys CTPYKTypy HIYIUIEKCA, COETUHSIOIIYIO
CTPYKTYypy oOo3HauaroT kak «immHKepy. Llenn PHK Moryt umerbh onMHaKoBOe WM Pa3IU4YHOE
KOJIMYECTBO HYKJIEOTUAOB. B nomonHenue k cTpykrtype aymiekca, AHPHK moxer Bxmrovarts
onuH wiu Oojiee JIUMKUX KOHIOB HYKJIEOTHAOB. HyKII€OTHABI B YKa3aHHBIX «JIUMKUX KOHLIAX)
MOTyT BKJIHO4YaTh OT O 10 5 HykJeoTHAOB, rae «0» O3Ha4vaeT OTCYTCTBUE ONOJHUTEIBHOTO
HYKJICOTH1a/HYKJIEOTUIOB, OOpPa3yIOIIero <JIMIKUH KOHeL», W TAe «S5» O3Ha4Yaer ITh
JOTIOJTHUTENIBbHBIX HYKJIEOTUIOB Ha OTAeNbHBIX Lernsax aymiekca AHPHK. Otu nononHuresnbHbie
«JTUTIKHE KOHIIBDY PACIOJIOKEHBI Ha 3'-KOHIIE OTAeNbHBIX Leneil. Kak Oyner meranpHO omucaHo
Huke, Mosiekyabpl ZHPHK, kOTOpbie BKJIHOUAIOT TOJBKO «JIMOKUH KOHEL» Ha OAHOM M3 JBYX
LIeTIeH, TaKKe€ MOTYT OBITh MOJIE3HBIMU U Ja)Ke MPEANOYTUTEIbHBIMI B KOHTEKCTE HACTOSIIErO
nu3o0perenust. «JIMKWA KOHEI» COAEPIKUT MpeanodYTuTeIbHo ot 0 no 2 Hykieorunos. Haubonee
NpPeAnoYTUTENBHO N1Ba Hykyeotnaa «dT» (nesokcutumumuH) oOHapykeHbI Ha 3'-KOHIE 00enx
neneri THPHK. Takke nBa Hykneornga «Uy (yparmmn) MOXKHO UCTIONB30BATh B KAYECTBE JIMIKUX
KOHIOB Ha 3'-xoHue obenx nernell THPHK. CoOTBETCTBEHHO, TEPMHUH «HYKJICOTHIBI JIUIKOTO
KOHLI2» OTHOCHUTCSl K HECHAaPEHHOMY HYKJICOTHIY WJIM HYKJIEOTHAAM, KOTOPbIE€ BBICTYNAKOT U3
cTpykrypsl nymiekca THPHK, korna 3'-konen ognoii nenu aaPHK BeicTymaer Gonee 5'-koHIa
apyroit uenu, win HaoOopoT. Hampumep, Hekomupyromas Lerb CONEPKUT 23 HyKJIeoTHaa |
KOJUPYIOLIasl Lenb conepkut 21 Hykneotua, oOpasys [Ba HyKJI€OTHAA JIMIKOTO KOHIA Ha 3'-
KOHLIe Hekoxupyroweln uenu. IIpeanoyrurensHo, ABa HYKJIEOTHAA JHUIIKOTO KOHLA SIBJISIFOTCS
NONHOCTHI0 KoMmIuieMeHTapHbiMu MPHK rena-mumenu. «Tynoii» nnm «Tynoi KOHeL» O3Ha4daeT
OTCYTCTBHE HECHAapeHHbIX HykieoTunoB Ha koHue AHPHK, T.e., oTcyTCcTBHE HYKIEOTHIOB
munkoro koHma. nHPHK ¢ «tymeiM koHLoM» mpencrasisier coboit nHPHK, kortopasi siBisiercst
IBYHUTEBOH TO BCEH e€e JUIMHE, T.€., HYKJEOTHIbl JIMMKOTO KOHI[A OTCYTCTBYIOT Ha OOOHX
KOHLIAX MOJIEKYJIBIL.

TepmuH «HEKOIUPYIOMIAs 1enb» oTHOCUTCS K 1enu THPHK, kotopast Bkrodyaer odnactb,
B 3HAYUTEJIBHON CTENIEHN KOMIUIEMEHTAPHYIO IOCJIEI0BATEIbHOCTU-MHLIIEHN. TepMUH «001acTh
KOMIUIEMEHTAPHOCTUY», HCIIOJNB3YEMBI B  HACTOSINEH 3asBKe, OTHOCHTCS K oOjactu
HEKOJUPYIOIIEH  Lenw, KOTOpass B 3HAYNWTEJIBHOM  CTENEHM  KOMIUIEMEHTapHa
MOCJIEIOBATEIbHOCTH, HaIrpumep, MOCJIEN0BATEIbHOCTH-MULIEHH. Ecin o0macTp
KOMIUIEMEHTAPHOCTH  HE  IOJHOCTBIO  KOMIUIEMEHTApHA  IOCJIENOBAaTEIbHOCTU-MUILIEHH,
HapyLIEHUs KOMIUIEMEHTAPHOCTH HauOoJee TOMyCTUMBI 33 IpeaeaMu HyKJIeoTuaoB 2-7 ot 5'-

KOHIIAa HEKOJUPYIOLEH LIenH.
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Tepmun «xoaupyroo1asi UENby, UCIOAb3YEMbIN B HACTOSILIEH 3asBKE, OTHOCUTCA K LIENH
naPHK, koTtopass BkiIrodaer 00JacTh, KOTOpas B 3HAYMTENBHOW CTENEHH KOMIUIEMEHTapHa
obnactu Hekoaupyromel nenu. «B 3HaYMTENBHOI CTENeHM KOMIUIEMEHTapHA» O3HAUYaeT, YTo
IPEANOUTUTENBHO N0 MeHblIel Mepe 85% mnepeKkphIBarOINXCs HYKJIEOTHAOB B KOAUPYIOLIEH U
HEKOAMPYIOLIEHN LETsIX SABJISTCA KOMIIEMEHTAPHBIMU.

«BBenenne B kierky» nmo orhHomennto k AHPHK o3nauaer copelicTBue 3axBaTy Wid
abcopOLMH B KJIETKY, KaK 3TO MOHUMAIOT CTIELUATUCThI B JAHHON 00J1aCTH TEXHUKH. AOCOpOIIHs
win 3axBaT AHPHK Moker BO3HHMKAaTh B pe3ysbTaTe CHOHTAaHHOTO Au(Qy3nOHHOTO WM
AKTUBHOT'O KJIETOYHOT'O MPOLIECCOB UJIH C IOMOIIBIO BCIIOMOTAaTeIbHBIX ar€HTOB UM YCTPOMCTB.
3HaueHue aHHOTO TepMHHA He orpaHuunBaercst kierkamu in vitro, nHPHK moxHO Takke
«BBOIHUTH B KJIETKY», €CIH KJIETKA MPEACTaBIsieT COOOM 4acTh *KMBOTO OpraHu3Ma. B Takom
cilyuae BBEACHHE B KJIETKY OyJeT BKJIFOUATh AOCTABKY B opraHu3M. Hampumep, 1uist 1OoCTaBKH i
vivo nHPHK MOXHO uWHBEMpOBaTP B Yy4aCTOK TKaHM WIM BBOAUTH CHUCTEMHO.
[Ipenycmatpusaercs, 4to, Hanpumep, Monekysel THPHK cormacHo Hacrosimemy n300peTeHunio
BBOIAT CYOBEKTY, HYXKJAIOLIEMyCsl B MEIULMHCKOM BMEINATENbCTBE. Takoe BBEINEHHE MOXKET
BKJIFOUaTh MHBEKIMIO MTHPHK, BekTOpa MM KJIETKHM COIJIACHO HACTOSIIEMY H300pPETeHHIO B
yUYaCTOK, MOPAKEHHBIH OOJNE3HBIO, B YKA3aHHOM CyOBEKTe, HalpuMep, B TKaHb/KJIETKH MeUeHU
WIM B PAaKOBble TKAHW/KIETKH, TaKWe KaKk TKaHb paka medeHu. Takke mpeaycMaTpuBaeTcs
MHBEKLUS MPENNOYTHTEIBHO B TECHON OJIM30CTH K TKaHM, MOPAXXEHHOH Oone3Hbl0. BBenenne B
KJIETKY i1 Vifro BKIIIOYAaeT CIOCOOBbI, M3BECTHblE B JAHHOM OOJACTH TEXHUKH, TaKUe Kak
AJIEKTPOTNIOPALUS U JTUTTO(EKIIHSL.

Hcnonb3yeMblii B HACTOSIIIEH 3asBKEe TEPMHH «XPOHHUYECKHE 3a00sieBaHUS/HAPYIICHUS
NEUEHN» OTHOCHUTCS K (PYHKIMOHAJIBHBIM OTKJIOHEHHUSIM TMEYeHH, JJISIIUMCS 0ojiee ueM IIeCTh
MECSLIEB, KOTOpPble MOTYT OBITh BbI3BaHbI HH(pEKIMeld BupycoMm. IIpumepoM XpOHMYECKHX
3a00JIeBaHHI/HAPYIIEHHI MTEYEeHU SIBJIICTCS X poHrUueckuii rematut (XI).

Tepmun «BOCnaneHwey», MCHOJb3YEMbII B HACTOALIEH 3asBKE, OTHOCUTCA K
OMOIOTNYeCKOMY OTBETY TKaHEH Tella Ha TOBPEXKACHHUE, pasfpa)keHue wWin 3a0oJieBaHue,
KOTOpPBIE MOTYT OBITh BBI3BAHBI BPEAHBIM CTHMYJIOM, HANPUMEP, NATOI€HAMH, TIOBPEKIEHHbIMU
KJIETKAMH WM pa3fApaXkuTesiMd. BocmaneHune OOBIMHO XapakTepu3yercsi OOJBI0O M OTEKOM.
TepMuH «BocnajieHHe» NPU3BAH OXBAaTUTb KaK OCTPble OTBEThI, B KOTOPBIX BOCHAJUTENbHbIN
IPOIIECC SIBJISIETCSI AKTUBHBIM (HAmpuMep, HEUTPOPWIbI U JIEHKOLUTHI), TAK M XPOHHYECKHE
OTBETbI, KOTOPBIE XapaKTEPU3YIOTCS MEIJICHHBIM TEUE€HHEM, H3MEHEHHEM THIMa KIETOK,
NPEACTABICHHBIX B YYaCTKe BOCHAJIEHHs, U OOpa30BaHUEM COEIUHHUTENbHON TkaHu. OnHUM U3
pUMepOoB 3a00JI€BaHMS, BbI3BAHHOTO BOCTIAIEHUEM, SIBJIsIETCS (PrOPO3.

Tepmun «puOpO3HBIE COCTOSAHUSA», UCTIONB3YEMBIH B HACTOSIIEH 3asiBKE, OTHOCHUTCS K
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($yHKIMOHAMBPHON MpoOieMe OpPraHoOB, KOTOpas MOXKET OBITh BbI3BaHAa POCTOM (UOPO3HOMH
TkaHu. [Ipumepom Takoro Tumna 3aboneBanus siBisieTcst uuppo3 nedenn (LIT).

Tepmun «nponudepaTuBHBIIN» U «Iponudepannsy, NCIOIb3yEeMbll B HACTOSIIEH 3asBKe,
OTHOCHUTCSI K KJIETKaM, OCYLIECTBIISIOIIUM MUTO3. Bo Bcem oObeme HacToselii 3as9BKU TEPMUH
«HapylmeHue npoiaudepalun» OTHOCHTCS K JioOoMy 3a00sieBaHMIO/HAPYLIEHUIO, KOTOpOe
XapaKTepH3yeTCsl HeXXeaTeIbHON TN HeNMPaBUIbHOH nposudepanyeil Tkanu. Vcnonb3yeMslii B
HACTOsIIEH 3asBKE TEPMUH «HapyIIeHHe Npoiudeparin» Takke OTHOCUTCS K YCIOBUSM, B
KOTOPBIX HEPEryJHPYEeMbIil W/WJIN HEHOPMAJbHBIA POCT KJIETOK MOXET MPUBECTH K PA3BHUTHIO
HEKEJIATeIbHOTO COCTOSIHUSI WJTM 3a00JIEBaHUS, KOTOPOE MOXKET SIBJIATHCS 3JI0KAYECTBEHHBIM
WM TOOPOKAuECTBEHHBIM.

Pak, KOTOpBIIl MOABEPTaIOT JICYCHHUIO, BKIIOYAET, HO HE OTPAHUYHUBACTCS UM, PaK MEUeHH,
I7le YKa3aHHBIA pak TMEYeHH MOJKHO, CPEOU TMPOYero, BBIOMPATh W3 TPYIIIBL, COCTOSINEH H3
renatone/urossipaoi kapuuHoMmbl (I'LK), remarobmacToMbl, CMEIIAHHOTO paka MEYeHH, paka,
NPOHMCXOSIIEr0 U3 ME3EHXUMAJIbHON TKaHH, CAPKOMBI ITEYEHHN HITH X OJIAHTHOKAPLIUHOMBI.

TepMHUHBI «TTONABIATH», «MHTHOMPOBATH SKCIPECCHIO» U KHOKAAYH» IO OTHOIIEHHIO K
reHy BHpYyca remnatutra B OTHOCATCA B HACTOALIEH 3asiBKE K MO MEHBbIIEH Mepe YaCTUYHOMY
NOJABJIEHUIO SKCIIPECCHU TI'eHa BHpyca rematura B, UYTO NpOsBIAETCS B YMEHbLICHUH
xonndectsa MPHK, TpanckpuOupyemoii ¢ reHa Bupyca remnatuta B, KOTOpyrO MOXKHO BBIIENUTH
U3 TEePBON KJIETKH U3 TPYIIBI KJIETOK, B KOTOPBIX TPAHCKPUOHMPYETCs reH BUpyca rematuta B u
KOTOpyI0 oOpaboTanu/koTopble oOpadoTramu TakuM 0Opa3oM, 4YTO 3KCIpPecCHUsi reHa BHpyca
rematuta B Obuta MHrHOMpOBaHA, B CPaBHEHHU CO BTOPOH KJIETKOH W3 TPYMIbI KJIETOK, B
3HAYUTENbHON CTENEeHW HJIEHTUYHBIX MEepBOI KJIETKE M3 TPYINIbl KIETOK, HO KOTOpble He
noJBeprayiu Takoit oopadorke (kinerku KOHTPoJisi). CTeneHb MHrMOUPOBAHUS OOBIYHO BBIPAKAIOT
B 3HAYEHUSIX:

(MPHK B knerkax kouTposs) — (MPHK B 00paboTaHHBIX KJIETKAX) x100%
(MPHK B kJieTKax KOHTPOJIS)

B kauecTBe ambTepHATUBBI, CTENEHb MHIHOMPOBAHUS MOXKHO NPEACTABUTH B KOHTEKCTE
YMEHBLICHUS NMapaMeTpa, GYHKIHOHAIBHO CBS3aHHOTO C TPAHCKPUIILMEH reHa BHPYCa rernaTuTa
B, Hampumep, konmuectBa Oejka, KOIMPYEMOro T€HOM BHpyca rematuta B, KOTOpbIiA
CEKPETUPYETCS KIETKOH, WITH YHCIOM KJIETOK, IEMOHCTPUPYIOIIUX ONPEAEICHHBIH (hEHOTHIL.

Kak mnpowumroCTpUpOBaHO B MpHUJIAraeéMbIX MPUMEpax M MpuiaraeMbix Tabmumax,
NPEACTABICHHBIX B HACTOsIIEH 3asBke, MosekyJsibl THPHK coriacHo HacTosimeMy n300peTeHuro
CrIOCOOHBI MHIHOMPOBAaTh 3KCIPECCHI0 BUpyca remarurta B mo wmesblieir mepe Ha 60%,
NPEANOYTUTENBHO N0 MeHbInel Mepe Ha 70%, Hanbosee MPEeaNnOYTUTENBHO 110 MEHbIIEeH Mepe

Ha 80% B aHanuse in vitro, T.€. in vitro. TepMUH «in Vifroy, NCNIOJIb3YEMBbIH B HACTOSIILEN 3asIBKE,
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BKJIFOUAET, HO HE OTPaHUYMBAETCS UM, aHAJIU3 Ha KyJlbType KieTok. Cnenuanuct B JaHHOHN
00JIaCTH TEXHUKH MOXKET JIETKO OINpPENEeNIUTh CTENEeHb TAKOTO MHTMOMPOBAHUS M CBSI3AHHBIX C
HUM 3¢ (PEeKTOB, B YACTHOCTH B CBETE AHAJIU30B, NIPECTABJIEHHBIX B HACTOSIIEH 3asBKeE.

Tepmun «HeLENEBON», HCIOJb3YEMbIM B HACTOSAIUEH 3asBKE, OTHOCUTCS KO BCEM
HeuenesbiM MPHK TpanckpunToma, KOTOpBIE, KaK NPOTHOZUPYIOT € IMOMOIIBI) METOMAOB N
silico, cnocoOHbI rHOpuAM3NpOBaThes ¢ onucanHoil THPHK Ha 0CHOBaHMM KOMITJIEMEHTAPHOCTH
nocnenosarensHocT.  AHPHK  cormacHo HacrosmmeMy M300peTE€HHMIO  IMPEAIOYTHTEIBHO
cneun(pUIeck WHrUOMPYyeT SKCIPEeCCHUI0 TIeHa BHpyca rematuta B, T.e. He UHrubupyer
HKCIPECCHUIO JIFOOOT0 HELeJIeBOro I'eHa.

Tepmun «nepuoa MONMY>KU3HUY», HUCIOJNb3YEeMbIH B HACTOSAIUEH 3asBKE, MPENCTaBISET
coboli m3MepeHne CTabMIbHOCTH COEIMHEHHS WIIM MOJIEKYJIbL, €r0 MOYKHO OLIEHHTb CIIOCOOaMH,
W3BECTHBIMH CHENHAJNCTy B JAaHHOW OOJNAaCTH TEXHHWKH, OCOOEHHO B CBETE AHAJIN30B,
MIPENYCMOTPEHHBIX B HACTOSIILEH 3as1BKE.

TepMuH «<HEMMMYHOCTUMYJIUPYIOLUI), UCIIOJIb3YEMBIA B HACTOSALIEH 3asiBKE€, OTHOCUTCS
K OTCYTCTBHIO JIFOOOW WHIYKIMM HWMMyHHOro otsera Monekygamu 1gHPHK cormacao
Hacrosimemy nzobperennto. CriocoObl st ONpenesieHUs] UMMYHHBIX OTBETOB XOPOIIO U3BECTHBI
CHEeLMAINCTY B JaHHOH OONacTH TEXHUKH, HANpPUMEp, ONpeAeNieHne IyTeM OLEHKH
BBICBOOOXKIEHHSI LIMTOKMHOB, KaK OMMCAHO B Pa3Jiesie MPUMEPOB.

TepMHUHBI «I€UUTHY, «JIEUEHHE» U TOMY MOAOOHBIE O3HAYAIOT B KOHTEKCTE HACTOSIIErO
n300peTeHust obyierdyeHne WM yYMEHBIIEHHE HapyLIeHUs, CBSI3aHHOIO ¢ MH(peKIuel BUPYyCOM
rematuTa B, Takoro Kkak XpOHHYECKHE 3a00JeBaHMs/HAPYIIEHUS TI€YEHH, BOCIAJICHUS,
(brOpo3HBIE COCTOSHUS U HApYIIEHUs TPOIu(epaliy, TAKUe KaK pax.

Ucnonp3yemblii B HACTOsIIIEH 3asBKe TEPMHUH «(papMarieBTUYeCKas KOMITO3HLIUS
comepkut papmMakosoruuecku 3(p(HEKTUBHOE KOJHYECTBO IO MEHbINEeH Mepe OIHOrO BHIA
nePHK u ¢apmanestudeckn mnpuemiieMblii Hocutenb. OmHAaKo Takas «(papMaleBTHUECKas
KOMITO3ULIMSI» MOXKET TaKKe BKJIIOYATh OTAEbHblE Lenu Takux Mojnekyn IHPHK wumm
BEKTOPAa/BEKTOPOB, OMHCAHHBIX B HACTOSINEH 3asBKE, BKIOYAOIIUX PETYIATOPHYIO
NOCJIEIOBATENbHOCTD, (YHKIIMOHAJIBHO CBSI3aHHYIO C HYKJIEOTHIHOW TMOCJIEAOBATEIbHOCTHIO,
KOTOpasi KOOUPYET MO MEHbLIEH Mepe OJHY LeNb U3 KOAUPYIOLIEH WIN HEKOAUPYIOLIEH LEeMnH,
BKroueHHou B THPHK cormacHo Hactosmemy uzoOperenuto. Takske mpenycMaTpUBaeTCsi, YTO
KJIETKM, TKaHU MWJIM W30JMPOBAHHBIE OPraHbl, KOTOPBIE JKCIPECCUPYIOT WIH BKIIOYAKOT
omperneneHHble B Hactosmeidl 3asBke AHPHK, Moryr ObITh HCHONB30BaHBI B KayeCTBE
«(papmaneBTudyeckux  KomMnosuuumiiy. HMcnonp3yemblii B HACTOSINEH 3asiBKE  TEPMHH
«(apmaxonoruuecku 3pHekTUBHOE KOIMYECTBOY, «TepaneBTHUECKH () (HEKTUBHOE KOIUIECTBO»

WIH TPOCTO «3(PPEKTUBHOE KOJIUYECTBO» OTHOCUTCS K TakoMmy komumuectBy PHK, kortopoe
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sBrsieTcst  3(GQEKTUBHBIM  JUIsi  TMOJyYEHHs  NPEANoNraeMoro  (hapMakoJIOTHYECKOTO,
TEPareBTHUECKOTO UJIH MTPEBEHTHUBHOTO Pe3yibTaTa.

Tepmun «dpapMaleBTHYECKH MPUEMIIEMbIH HOCHUTENbY OTHOCUTCS K HOCHUTENIO ISt
BBEJICHHUS TEPANIEBTHUECKOTO areHTa. Takue HOCUTENH BKIKYAIOT, HO HE OrPAaHUYUBAIOTCS MM,
cojieBoii pactBop, OydepHbIii CONEBOil pacTBOp, AEKCTPO3Y, BOAY, TJIHMLIEPHH, 3TAHON U HX
koMOuHaimu. TepMuH creru@UYecKd HCKIIOYAeT KyJbTYPaTbHYI KJIETOUHYK cpeny. s
MPEMNapaToB, KOTOPbIE BBOAST OPabHO, (hapMalleBTHUECKH MPUEMIIEMbIE HOCUTENH BKITFOYAIOT,
HO HE OrPaHHYMBAIOTCS MMM, (papMaleBTUYECKH MPUEMIIEMbIE BCIIOMOTaTelbHbIE BEIIECTBA,
TaKue KaK MHEPTHBbIE PACTBOPUTEIH, Pa3PBIXJHUTENH, CBSA3BIBAIOIINE Are€HThI, CMa3bIBAIOIINE
areHThl, TONCIACTUTENH, apOMaTU3aTOPhl, KPACHTENH M KOHCEPBAHTHI, KaK HW3BECTHO
CTELHAIMCTaM B JaHHOH 00J1aCTH TEXHUKH.

B wuwactHOCTM TmpemycMaTpuBaercs, 4YTo (papMarleBTHYECKH TMPHEMIIEMbI HOCHTEb
MO3BOJISIET OCYIIECTBISATh cucreMHoe BBeneHue AHPHK, BeKkTOpOB WM KIETOK COIJIACHO
HacTosimeMy u300peTeHuto. IIOCKOJBKY Takke TMPEAyCMAaTPEHO KHUIIEYHOE BBEICHUE,
BO3MOXKHBIMH IMyTSIMH BBEIEHUsI MAI[HEHTY, HYXKIAIOIIEMYCsl B MEIUIIMHCKOM BMEIIATEIbCTBE
COENMHEHUI COTJIACHO HACTOSIIEMY H300pETeHUI0, SIBJIAETCS MNapeHTepaibHOE BBEICHHUE, a
TaK)Ke TpaHCAEPMAbHOE WM TPAHCMYKO3aJlbHOE BBeAeHuEe (Hampumep, HHCYQISIIS,
OykkajlbHOE, BarMHAJbHOE, AaHAJbHOE BBEAEHWE), a TakKe HWHrajsiius mnpernapara. Eciu
NPUMEHSIIOT TTAPEHTEPATbHOE BBEJICHHE, OHO MOKET BKJIFOUATh MPSMYI0 WHBEKLUIO COeTUHEHUI
COTJIACHO HACTOSIIIEMY M300pETeHUIO B TKaHb, IOABEPKEHHYIO 3a00JIEBAHUIO, WK MO MEHbIIEH
Mepe B TecHOW Omm3octu oT Hee. OnHAKO Takke M BHYTPUBEHHOE, BHYTPHAPTEPHAIBHOE,
MOJIKOJKHOE, BHYTPUMBILIEYHOE, BHYTPUOPIOLUIMHHOE, BHYTPHUKOKHOE, BHYTPHOOOJOYEUHOE U
ApPyrHe MyTH BBEIEHHUsS] COEIUHEHHI COTJIACHO HACTOSINEMY H300PETEHHIO HAXOMSTCS B PaMKax
KOMIIETEHIIMH CIIEMAIMCTa B JaHHOM 00J1aCTH TEXHHUKH, HATIPUMED, JIEUalllero Bpaya.

dapmaineBTUYECKUE  KOMIIO3UIUM  JJISi  BHYTPUMBILIIEYHOrO,  TMOAKOKHOTO U
BHYTPUBEHHOTO TMPUMEHEHUsS COMIACHO HACTOSIEMY HW300peTeHHr0 OyayT  OOBIYHO
MOCTABJIATBCS. B CTEPUJIBHBIX BOJHBIX PacTBOpax WIIH CYCHEH3UsX, 3a0y(depeHHBIX M0
noaxomsiiero pH v U30TOHMYHOCTH. B MpeanoYTUTENIbHOM BapHaHTe peaiu3alliy, HOCUTEIND
COCTOUT WCKIIFOYHUTENBHO U3 BOAHOro Oydepa. B maHHOM KOHTEKCTE, «HUCKIFOYHUTEIHHO»
O3Ha4yaeT OTCYTCTBHE BCIIOMOTATENbHBIX AareHTOB WM WHKAINCYJIUPYIOMUX CyOCTaHIINH,
KOTOpPbIE MOTYT BJIMATH WU OnocpenoBarh 3axBar fHPHK knetkamu, skcrnpeccupyroIuMu reH
Bupyca remaruta B. BomHble CycrneH3uM B COOTBETCTBHH C HACTOSIINM H300pETEHHEM MOTYT
BKJIFOYATh CYCIIEHIUPYIOIINE areHThl, TAKHE KaK MPOWU3BOIHBIE LIEJUTFOJIO3bI, ajbrHHAT HATPUS,
MOJUBUHUJI-TUPPOJIMIOH U TPAraHTOBYIO KaMellb, U YBIAXKHSIOIIUN areHT, TAKOH KaK JICLUTHH.

HO)_'[XO)_'[HH_II/IG KOHCEPBAHTBI AJis1 BOAHBIX CYCHGHSI/Iﬁ BKJIFOYAKOT OSTHUJI U N-NpOonuiI p-
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ruapokcuden3oar. PapMarneBTUIECKHe KOMIIO3ULINY, MOJIE3HbIE B COOTBETCTBUU C HACTOSIIUM
n300peTeHneM, TakXKe BKJIIOYAIOT MHKAICYJIMPOBaHHbIe cocTaBbl st 3ammrbl AHPHK ot
OBICTPOrO BBIBEJIEHHS U3 OPTraHMU3Ma, TAKHE KaK COCTaBbI C KOHTPOJIMPYEMBIM BBICBOOOIKIEHHUEM,
BKJIFOUAsl UMIUIAHTAThl 1 MUKPOUHKAIICYJMPOBAHHbIE CUCTEMBI OCTaBKU. MOKHO MCIIONB30BATh
Ouonerpagupyemble, OHOCOBMECTHUMBIE TOJMMEPBI, TakHe€ KaK  JTUJICHBUHWUIIALETAT,
HOJMAHTUAPHUIBL, TOJUIIUKOJIEBYI KHCJIOTY, KOJUIAreH, MOJUOPTO3(UPHI U MOJIUMOJIOYHYIO
kucyoty. CrocoObl TPUrOTOBNIEHHS TAKUX COCTABOB OyAyT OUYEBHAHBIMU CHELHAINCTAM B
IaHHOHM obOnacTu TexHUKU. B kadecTBe (papMaleBTHUECKH NPHEMIIEMBIX HOCHTENEH MOKHO
TAKXKe MCIOJB30BaTh JIMIIOCOMAJIbHBIC CYCHEH3UMU U Oucnenuduueckue antutena. X MOXHO
NPUTOTOBHUTh B COOTBETCTBUU CO CIIOCOOAMHM, M3BECTHBIMH CIEIMAJIICTaM B JaHHOHN oOjacTu
TEeXHHUKH, Hampumep, omucanHbiMH B nybomukamuu PCT WO091/06309 u W0O2011/003780,
KOTOpbIE BKJIFOUEHBI TOCPEACTBOM CCHUIKH B HACTOALLYIO 3asBKY.

Hcnonp3yemblii B HACTOSINEH 3asBKE TEPMUH «TPAaHC(OPMHPOBAHHAS —KIIETKaY
NPEACTABISIET KJIETKY, B KOTOPYIO OBLT BCTPOEH MO MEHbLIEH Mepe OJUH BEKTOP, C KOTOPOro
MOXeET 3KcnpeccupoBatbess Mojekyjga THPHK wiam no Mesbinein mepe oaHa Lienb Takou
monekyibl nHPHK. Takoli BeKTOp MpPEeANOYTUTENbHO MPENCTAaBIsSeT COOOH  BEKTOp,
BKJIFOUAIOIIMI  PETYJSITOPHYIO  IOCIEAOBATENIbHOCTh,  (DYHKIMOHANIBHO  CBSI3aHHYIO  C
HYKJIEOTHJITHON IOCNENOBATENbHOCTBIO, KOTOpas KOAUPYET IO MEHbLIeH Mepe OIHY
KOZMPYIOIIYIO LIeTIb WK Hekoaupyrouyto nenb THPHK cornacHo HacTosiemMy n300peTeHHIO.

Mo>xHO 00OCHOBaHHO OXHIaTh, 4To Oonee koporkue nHPHK, Bkmrouwaromue onHy u3
nocnenoBarenbHocTel n3 Tabnuuel 1 1 4 32 BBIY€TOM HECKOJIBKUX HYKJIEOTHIOB Ha OXHOM WJIH
00OMX KOHI[aX, MOTYT UMeTh MoAo0HYyI0 3¢dexTnBHOCTh B cpaBHeHnu ¢ nHPHK, onmcanHOI
BBILLIE.

B onHom mpenmouruTensHOM BapuaHTe peanuszauuy, moisekyasl THPHK cormacho
HACTOSILIEMY  M300pETEHHI0  BKJIIOYWAIOT  HykjieoTunbl  1-19  mocnenoBaTebHOCTEH,
npeacraBieHHbIX B Tabmume 1.

Kak Obuto yka3aHO Bblle, B OOJBIIMHCTBE BApUAHTOB pEATU3ALUH HACTOSIIETO
uszobpetenusi, mosiekysbl THPHK, npenycmMoTpeHHbIe B HACTOSIIIEH 3asBKe, BKIIFOUAIOT AYIUIEKC
(6e3 «IMMKUX KOHLIOBY») UIMHOW OT MpUOIM3UTENsHO 16 1o nmpubnmsurenbHo 30 HYKIEOTHIOB.
Ocobenno monesnsle aymiekcel AHPHK  wmmeror mnmmuay ot npuOmmsurensHo 19 nmo
npubmmsuTenbHo 25 HykieotunoB. Hambomee mpennoyTHTENbHBIMH SIBISFOTCS TYTUIEKCHBIE
CTpyKTypbl mnmuHOM 19 Hykneorupos. B wmonexynax pgHPHK cornmacHo Hacrosimemy
N300pETEHNIO HEKOAMPYIOIIas LeTb SBJISIETCS MO0 MEHbIIeH Mepe YaCTUYHO KOMIUIEMEHTapHON
KOJAUPYIOLIEH LIeTH.

nHPHK corimacHo Hacrosimmemy H300pETeHHI0O MOTYT COAEpKaTh OAHO Wi OoJjee
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HapyLIEHUH KOMILUIEMEHTAPHOCTH K MOCJIEAOBATEIbHOCTU-MULIEHH. B mnpeanodturensHOM
Bapuanre peanusarmu, THPHK cormacHo Hacrosimmemy u300peTeHHIO conep:kur He Oonee 13
HapylLIeHuN KomIuleMeHTapHOoCcTH. Ecnu Hexomupyroomas uens nHPHK copep:xur HapyiieHus
KOMIUIEMEHTAPHOCTH K  IOCJIEAOBATEIbHOCTU-MULIEHH, MPEANOYTUTENBHO, 4YTO Y4acTOK
HapyLIEeHUs. KOMIUIEMEHTAPHOCTH HE PacCrojiaraeTcs B Mpefesax HyKJIeoTHIOB 2-7 oT 5' KoHIa
HeKoaupymoowmeil uenu. B apyroMm BapuaHTe peanu3aliy NPeArOYTUTENIBHO, YTOOBI y4aCTOK
HapyLIeHUs: KOMIUIEMEHTApHOCTH He PAacIoJjiarajics B Ipejaenax HykJIeoTuaoB 2-9 ot 5' koHua
HEKOJAUPYIOLIEH LEMNu.

Kak ykazaHO BbIlE, MO MeHbIIeH Mepe oauH koHew/oxgHa uenb nHPHK moxker umers
OIHOLIETIOYEYHbIN JIMINKUN KOHeL, cocrosmuid u3 or 1 po 5, mpeanoyturtenbHo 1 wim 2
Hykineotnnos. AHPHK, umeromas no meHbslnel Mepe OAWH JIMIIKUM KOHEL, UMEET HEOKUJAHHO
NPEBOCXO/SIINEe MHIHOUTOPHbIE CBOWCTBA, YE€M €€ KOMWs C TYNbIMU KOHLAMH. bonee Toro,
aBTOPBI HACTOSIIETO M300PETEHHs] YCTAHOBWJIM, YTO HAJIMYHE JIMIIKOrO KOHIIA W3 BCEro JIMIIb
OHOTO HYKJIEOTHAA yCHIMBaeT MHTepdepupyromyio aktuBHOocTh N1HPHK 0e3 BimsHus Ha ee
obmyro crabunbHOCTh. bbuto nmokasano, yro nHPHK, umeromasi TOMbKO ONWMH JIMITKUI KOHELL,
SIBJIIETCSL UPE3BBIYAMHO CTAOWIbHOM U 3>(PQPEeKTHBHON in Vivo, Takke Kak B Pa3sHOOOpa3uu
KJIETOK, KyJbTYPaJIbHBIX Cpe€d  KJIETOK, KpOBH U  CbIBOPOTKU. IlpenmouturensHo
OJITHOLIETIOYEUHBIM JIMIKUHA KOHELl pPAacCIOJIOKEH Ha 3'- KOHLIE HEKOAUpYIOLleW Lenu WiH, B
KauecTBe aJbTepPHATUBBI, Ha 3'-koHLE koaupymowmen uenu. AHPHK MoxeT Takke umMeTh Tynoi
KOHEl, MPEANOYTUTEIbHO  PpACHOJIOKEHHBbII Ha  5-KOHLE  HEKOAUpYIOLEeH  Lenu.
IIpennouturensHo Hexkopupyomas uens THPHK nmeer nunkuii koHen Ha 3'-koHLE, U 5'-KOHeL
ABJISIETCS TYNIBIM. B pyrom BapuanTe peanusauuy, OOuH Win 0ojiee U3 HyKJI€OTHAOB HA JINIIKOM
KOHIIE 3aMeHeHbI Ha HyKJeo3unTpudocdar.

nePHK  cormacHo  HacrosimieMy — M300pETEHHMIO  MOXHO  TaKXKe  XHUMHUYECKH
MOIU(HUIMPOBATh I TOBBIIIEHUS CTAOMIBHOCTH. HYKJIEHHOBBIE KHCJIOTBI  COTJIACHO
HACTOSIIEMY H300PETEHHI0 MOXHO CHHTE3UPOBaThb W/WIM MOIU(UIHMPOBATH C IOMOIIBIO
METOZIOB, NMIPOYHO YCTAHOBHBIIUXCS B JAHHOH OOJACTH TEXHMKH. XHMHUYECKHE MOAH(HKAaIuu
MOTYT BKJIIOYaTh, HO HE OrPAaHUYMBATHCS MMM, 2'-MOOU(HUKAIM, BBEACHHE OCHOBAHUM, HE
CYLIECTBYIOIIUX B MPHUPOAE, KOBAJIEHTHOE NMPUCOEAMHEHUE K JIMTAHAY U 3aMeHy (ocdaTHbIX
cBsizell THOPOCHATHBIMU CBS3SIMH, HHBEPTUPOBAHHbBIE IE30KCUTUMUANHBL. B maHHOM BapuaHTe
peanusalny, LEJNOCTHOCTb CTPYKTYpbl AYyIUIEKCA YCUJI€HAa 10 MEHbUIEH Mepe OIHOH, a
NPEANOYTUTENBHO JABYMsSI XUMHYECKUMH CBS3IMH. XHUMHYECKHE CBS3H MOXKHO 00pa3oBarh C
MIOMOIIBIO JTF000H M3 pa3sHOOOpa3usl XOPOIIO M3BECTHBIX METONUK, HalPUMEp, MyTE€M BBEIECHUS
KOBQJIEHTHBIX, HOHHBIX WM BOJOPOAHBIX  CBs3eH; ruapodoOHBIX  B3aUMONEHCTBUH,

BaHACPBAAJIbCOBBIX  UJIN CTeKI/IHF-BSaHMOI[efICTBHfI, C MNOMOIINbKO KOOpAWHALIMKM HWOHaAMHU
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METAJUIOB WJIH MTOCPEICTBOM HUCIOJB30BAHUS AHAIOTOB MypHHA. IIpeqnoyTuTeIbHO XUMHUYECKHe
IPYIIBI, KOTOpPBIE MOXKHO HCmojbp3oBath ansi Momudukanun aHPHK, Bkmouwaror, 0e3
OrpPaHUYEHUs,, METHJICHOBBIM CHHUI, OM(YHKIMOHAJIBbHBIE I'PYIIIbL, MPEANOYTUTENBHO Onc-(2-
xjopatui)amuH; N-aneTii-N'-(p-rIHOKCUOeH30MT) IUCTAMIH, 4-THOYpalWiI, U IcopajieH. B
OHOM TMPEANOYTHTEIbHOM BapHAHTE peaIU3alUM, JIMHKep TNPeacTaBisieT coOoi rekca-
STHJICHININKOJEBbIH uHKep. B nmannom cinydae nHPHK nmonmyvarot ¢ momomisio TBEpAoGha3HOro
CHHTE€3a, M I'€KCa-3TUJICHIVINKOJIEBBIN JINHKEP BCTPAaUBAIOT B COOTBETCTBUHM CO CTAHIAPTHBIMU
cnocobamu (Hampumep, Williams DJ and Hall KB, Biochem. (1996) 35:14665-14670). B
YaCTHOM BapUaHTe pealu3aluy, 5'-KOHel] HEeKOAUPYoIIeH 1enu U 3'-KoHeL KOIUPYIoLIel [enu
XUMHYECKH CBSI3aHbI MOCPEICTBOM TI'€KCa-3THIICHTJIMKOJIEBOTO JIMHKepa. B npyrom BapuaHTre
peanm3anuu, o MeHbined mepe omuH Hykineorun AHPHK comepskur dochormoarnyro wmm
dochonuTnoaTHyro rpynmbl. Xumudeckas cBsi3b Ha KoHmax aHPHK mnpenmouturensHO
o0pa3oBaHa CBS3SIMH TPOHOHN CITUPAIHL.

B HEKOTOpBIX BapHaHTaX pealn3alul, XUMHYECKasl CBsI3b MOXeT ObITh 0Opa3oBaHa ¢
MIOMOIIBIO OFHON WJIM HECKOJIbKUX CBSI3BIBAIOIIMX TPYIII, T7I€ TAaKUE CBS3BIBAIOIIHE TPYIIIBI
SBJIIIOTCSL  TIPEATIOYTUTENBHO TTONH-(OKCU(POCHUHIKOKCH-1,3-TPONaHINOIOM) WK LEMsIMUA
NOJIMATUIICHTTIMKOIS. B Ipyrux BapuaHTax peajiu3anuy, XUMHYECKast CBSI3b MOXKET TaKKe ObITh
o0Opa3oBaHa C IMOMOINBIO AHAJOTOB IyPHUHA, BBEIEHHOIO B IBYHUTEBYIO CTPYKTYPY BMECTO
nypuHOB. B manpHeHmMX BapHaHTax peaju3alyi, XUMHUYECKas CBSA3b MOXET ObITb 0Opa3oBaHa
eIMHUIIAMH a3a0eH3eHa, KOTOpble BBOAST B JBYHHTEBYIO CTPYKTYpy. B ele ogHux BapuaHTax
peanu3aly, XUMHYECKas CBs3b MOXeT ObITb OOpa3oBaHa pPa3BETBICHHBIMH aHAJIOTAMH
HYKJIEOTUJIOB, BBEJIEHHBIMHU B JIBYHUTEBYIO CTPYKTYpYy BMECTO HYKJIEOTHIOB. B ompeneneHHbIX
BapUAHTAaX peanu3alyu, OOpa30BaHHME XHUMHYECKOH CBS3HM MOXKET OBbIThb HMHIYLHPOBAHO
BO3/IEHCTBHEM YJIbTPA(UOJIETOBOTO CBETA.

B npyrux BapwaHTax peaqu3aldy, HYKJICOTHIbl Ha ONHOH WM Ha O0eHMx W3 IBYX
OTAENbHBIX LEened MOryT ObITh MOAU(PHIMPOBAHBI JJIsI PEAOTBPALICHUS WM WHTHOMPOBAHUS
aKTHBALMM KJIETOYHBIX (DEPMEHTOB, HANpHUMeEp, OIpENeNIeHHbIX HyKJea3. MEeTOmuKu A
UHTUOMPOBAHUST AKTHBALMU KJIETOYHBIX (PEPMEHTOB HM3BECTHbI B JTAHHOH OOJIACTH TEXHUKH,
BKJIFOYAs, HO HE OrPaHWYMBAsACH UMH, 2'-aMHUHO-MOAU(UKAIMH, 2'-aMHHO-MOAH(DHKALNN
caxapoB, 2'F-momudukammu caxapos, 2'-F-momudukauuu, 2'-ajgxui-moaudukanuy caxapos,
He3apsbKeHHble Moaudukanuu octoBa, Monudukanuu MopdonuHo, 2'-O-mMeTun-MmoauduKanuu u
dochopamunar (cm., Hanpumep, Wagner, Nat. Med. (1995) 1:1116-8). Takum obpasom, 1o
MeHbIIIeH Mepe OfHY 2'TUAPOKCUIbHYIO rpynny HykineotunoB fHPHK 3aMmeHsr0T XuMuueckoi
IpyNIoH, MpeArnoYTUTENbHO 2'-aMUHO WM 2'-MeTUIbHOM rpynmnoil. Takke mo MeHblIeil Mepe

OJVH HYKJIEOTHJ MOKHO MOAM(ULUPOBATH Al 00pa30BaHMs 3aMKHYTOrO HyKjieoThna. Takoil
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3aMKHYTBI HYKJIEOTHJl COAEPKUT METHJIEHOBBIH MOCTHK, KOTOPBIH CO€AMHSIET 2'-KUCIOpPOX
pubosbl ¢ 4' yriepomoMm pubO3bl. BBeneHue 3aMKHYTOrO HYKJIEOTHIA B OJIMTOHYKJICOTH
ynyumaer ap@UHHOCTb KOMIUIEMEHTAPHBIX IOCJIENOBATENbHOCTEH M IOBBIIAET TEMIIEPATYPY
TUIABJICHUS] HA HECKOJIBKO IPayCoB.

Mopudpukarn monekya aHPHK, mpeaycMOTpeHHBIX B HACTOSIEH 3asiBKE, MOTYT
TIOJIOKUTEIIBHO BJIUSITh HA UX CTAOMIIBHOCTB /M ViVo, KaK JKe Kak in Vifro, a Takke yJIy4LIUTb UX
JOCTaBKY K (TIOBEP>KEHHOMY 3a00JI€BAaHHIO) YHACTKY-MHIIEHU. bonee Toro, Takue CTpyKTypHbIE
U XUMHUYECKUEe MOAM(UKALNU MOTYT IMOJIOKUTENIbHO BIUATh HA (PH3HOJOTHMYECKHE PEaKLHU Ha
monekyipl AHPHK BO Bpemsi BBemeHus, T.€. BbICBOOOXKIEHHE LIUTOKHHOB, KOTOpOE
NPEANOYTUTENLHO yrHeTaeTcsl. Takue XMMHYECKHe U CTPYKTYpHble MOAM(HUKALNN U3BECTHBI B
IaHHOI 00JacTH TEXHUKH U, cpenu npouero, ocsemmensl B Nawrot Current Topics in Med Chem,
(2006) 6:913-925.

Konbtoruposanue nuranna ¢ AHPHK Moer NOBBICHUTH KJIETOYHYK aOCOpOLHIO
NOCJIEHEH, a TaKKe HAleJNeHHOCTh HAa KOHKPETHYI0 TKaHb. B HEKOTOpBIX Clydasx,
ruapodoOHbIil murann KOoHbBIOTHPYIOT ¢ AHPHK nmnst oGmerdeHust mpsiMOro NmpOHUKHOBEHHS
Yyepes KJIeTOUHYI0 MeMOpaHy. B kadecTBe ajqbTepHATUBBI, TUTAHI, KOHBIOTHPOBaHHBIN ¢ THPHK,
ABIIIETCS  CyOCTpaToM JJIsl  pelenTop-ONOCPENOBAHHOTO  HHAOLMTO3a. JTH  TOAXOJBI
UCTIONB30BAIM JJIs1 OOJIErYeHUs] KJIETOYHOIO NMPOHUKHOBEHUS AHTHUCMBICIIOBBIX HYKJIEOTHIOB.
Hanpumep, xonecTepuH KOHBIOTUPOBAIM C PAa3IMYHBIMU AHTHCMBICIOBBIMU HYKJICOTHIAMH,
NpUBOIA K OOPa30BaHUIO COECAMHEHUI, KOTOpbIE SABJSAIOTCS CYLIECTBEHHO OoJjiee aKTHBHBIMHU B
CPaBHEHHH C UX HEKOHBIOTMPOBAaHHBIMHU aHaymoramu (cM. Manoharan M, Antisense & Nucleic
Acid Drug Development (2002) 12:103). [Jlpyrue mnunoQuibHble COEIUHEHUs, KOTOpPbIE
KOHBIOTHPOBAJIM C OJIMTOHYKJICOTUAAMH, BKIIIOYAIOT |-mupeHMacisHyo kucioty, 1,3-6uc-O-
(rexcamemmn)rmunepuds v MeHtor. OAHUM W3 TPUMEPOB JIMTAHAA ISl PELenTop-
OIMOCPENOBAHHOTO HHIONMTO3a sBJsieTcsl ponmeBast kuciaora. DojmeBasi KUCIOTA MPOHUKAET B
KJIETKH B pe3yJbTaTe SHIOLUTO3a, OMOCPENOBAHHOIO PELenTopoM (OIHeBOH KHCIOTHL
Coenunenus THPHK, Hecymue ¢omueByro KHCIOTY, OyayT 3P PeKTHBHO TPAHCIIOPTHPOBATHCS B
KJIETKYy B pE3yJIbTaTe SHAOLUTO3a, OIMOCPENOBAHHOTO pEeLenTOpoM (HOIUEBOH KHCIOTHL
IIpucoenuHenne GoNMEBON KUCIOTHI K 3'-KOHIY OJIMTOHYKJIEOTHAA MPUBOAUT K YBEIHYECHUIO
s¢exTuBHOCTH KieTouHOro 3axBara onuronykiaeoruna (Li S, Deshmukh HM, and Huang L,
Pharm.  Res. (1998) 15:1540). [lpyrue JuraHgel, KOTOpPbIE KOHBIOTUPOBAJIU C
OJIUTOHYKJIEOTHIAMH, BKJIFOYAOT OIS TUJICHTITUKOJIH, KJIacTePbI YIJIEBOMOB,
NEePEKPECTHOCUIMBAIOIINE AT€HThI, KOHBIOTaThl MOPGUPUHA U MENTHBI JIs1 JOCTABKH.

B HeKkoTOpBIX Cilyuasx, KOHBIOralUsl KATHOHHOTO JINTAHJA C OJIMTOHYKJIEOTHAAMHU YacToO

INPUBOAUT K YJIYYLIEHHOM YCTOHYUBOCTH K HyKjea3aM. THUINWYHBIMU NPUMEpPaMU KaTHOHHBIX
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JUTaHIOB SIBJIAIOTCS MNPONWIAMMOHMM M AuMeTwinponuiaaMMonui. IlpumeuarenpHO, 4YTO
AHTHUCMBICJIOBbIE HYKJIEOTHUABI, KaK OBLIO COOOIIEHO, COXPAHSIOT CBOIO BBICOKYIO CBSI3bIBAIOILYIO
appunnocte k MPHK, korma KaTHOHHBI JWUraHA JUCHEPTUPYIOT TIO BCEH  JUIMHE
onmuronykieoruga. Cm. Manoharan M, Antisense & Nucleic Acid Drug Development (2002)
12:103 u BKJIIOYEHHBIE B HEE CCBUIKU.

nHPHK cornacHo HactosimeMmy H300peTeHUI0, KOHBIOTHPOBAHHYIO C JIMTAHOM, MOXKHO
cuntesupoBate ¢ npumeHenuem  OHPHK, koropas  noanepxuBaeT — peakTUBHBIE
(YHKLIMOHAJIbHBIE CBOWCTBA, TaKHe€ KaK CBOWMCTBA, MPOUCXOMALINE OT MPUCOCAHHEHUS
cBs3biBatoledl Monekysbl k AHPHK. DTOT peakTHBHBIN ONUTOHYKJIEOTHA MOXKET BCTYNUTH B
PEaKLHMI0 HENOCPENCTBEHHO C KOMMEPYECKH AOCTYNHBIMHM JIMTAHAAMH, CHUHTE3MPOBAHHBIMU
JMTaHIaMH, HECYIIUMH JIFOOYI0 M3 MHOXECTBA 3aIMUTHBIX TPYII, WIH JIMTAHAAMH, HECYIIUMHU
CBSI3BIBAIOINYI0 TPYIIy, NPHCOSOTUHEHHYH0 K HUM. CrnocoObl COIJIaCHO HACTOALIEMY
n3o0perennto obnerdarot cunte3 THPHK, KOHBIOTHPOBAaHHOMN C JIUTAHIOM, C HCIIOJb30BAaHUEM, B
HEKOTOPBIX MNPEANOYTUTENbHBIX BAPHAHTAX pPealn3alid, MOHOMEPOB HYKIJIEO3UIOB, KOTOpbIE
ObUIM COOTBETCTBYIOIIMM O0pa3oM KOHBIOTHPOBAHBI C JIMTAHIAMH, KOTOPBIE MOXHO 3aTeM
MPUCOEIUHUTh K MaTepHaly TBEPAOH MOANOXKKH. Takue NUraHAa-HyKJICO3HIHbIE KOHBIOTATBHI,
npu HEOOXOOUMOCTH TPHCOETUHEHHbIE K MaTepuasy TBEPAOW TNOIJIOKKH, TOTOBAT B
COOTBETCTBHH C HEKOTOPbIMH TPEANOYTUTENbHBIMH BapHaHTAMH peaju3alii  CrocoOOoB
COTJIACHO HACTOSLIEMY HU300PETEeHMIO MOCPEACTBOM PEAKLMH BBIOPAHHOTO CBSI3BIBAIOLIETOCS C
CBIBOPOTKON JINTaHZA CO CBA3BIBAIOLLEH T'PYIMIIOHN, PACIOIOKEHHON B 5'-4acTH HYyKJICO3UAA WU
onuronykieoruna. B Hexkoropeix caydasx, »nHPHK, Hecymas apajakuibHbIA JIMTaHn,
npucoenuHeHHplii Kk 3'-koHuy AHPHK, roToesr ¢ nmomoupo nepBOHa4YalbHOIO KOBAJIEHTHOTO
NPUCOETUHEHHUS OJIOKa, CBSA3BIBAIOINETO MOHOMED, K MOAJIOKKE M3 CTEJIKa C KOHTPOJIHPYEMBbIMU
nopaMy  Yepe3 JUIMHHOLENOYEUHYI0 aMUHOAJIKUIBHYIO TpyIINy. 3aTeM  HYKJIEOTHIbI
NPUCOCIUHSIOT TOCPEICTBOM CTAHAAPTHBIX METOAMK TBepHo(pa3HOro CHHTE3a K OJIOKY,
CBS3BIBAIOLEMY MOHOMEp, NMPUCOEIUHEHHOMY K TBEPAOH NOMJIOXKKE. BJOK, CBA3BIBArOLINI
MOHOMEpP, MOXKET TPEACTaBJIATh COOOW HYKJICO3WA WM JPYroe OpPraHHM4YecKoe COCIUHEHHE,
COBMECTHMOE C TBEPAO(DA3HBIM CHHTE30M.

naPHK, mcnonb3yemMyro B KOHBIOTaTax COTIACHO HACTOALIEMY H300PETEHHIO, MOKHO
OecIpensaTCTBEHHO B YCTAHOBJICHHOM IOPSIKE CO3[aBaTh ITOCPENCTBOM XOPOLIO H3BECTHOMN
METONMKHN TBepAo(da3Horo cuure3a. TakKe HM3BECTHO NMPUMEHEHHE IMOJOOHBIX METOIUK ISt
NOATOTOBKH JPYTUX OJMIOHYKJIEOTHUAOB, TAaKUX Kak ¢ochoTnoarsl M aJKUIMPOBAHHBIE
MIPOU3BOHBIE.

VYkaszaHus, OTHOCALIMECS K  CHHTE3y  KOHKPETHbIX  MOIU(UIMPOBAHHBIX

OJINTOHYKJIEOTHAOB, MOkHO Hahtu B cienyroumux Ilarenrax CIHA: Ilarente CIIA Ne
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5,218,105, xOTOpBI OMMCBIBAET HYKJIEOTHUAbI, KOHBIOTMPOBAaHHBIE C MOJUAMHHOM, [laTeHTbI
CIIA NeNe 5,541,307, KOTOpBI ONMCHIBAET OJUTOHYKJIEOTHIbI C MOJU(PHUIIMPOBAHHBIMU
ocroBamy, Ilatent CIIA Ne 5,521,302, KOTOpBIM ONUCHIBAET MPOLECCHI AJsl MPUTOTOBIEHMUS
OJIMTOHYKJIEOTHJIOB, MMeEIIUX xupaibHble Gochopubie cpsasu; [larenr CIIA Ne 5,539,082,
KOTOPBIN ONMUCHIBAET MEeNnTUAO-HykJenHoBble KUCIOThL, [latent CIIIA Ne 5,554,746, koropblii
OMHUCBHIBAET OJIMTOHYKJIEOTUAbl ¢ [-maktamHbiMu octoBamu; I[larent CIIIA Ne 5,571,902,
KOTOPBII OMUCHIBAET CIIOCOOBI M MaTepUaibl sl CHHTe3a onuronykieotuaos; [larent CIIIA Ne
5,578,718, KOTOpPBIII OMUCHIBAET HYKJICOTUABI, UMEIOIINE AJTKUJITUOJbHbBIC TPYMIbI, T€ TaKue
IPYIIbl MOXKHO MCIIOJIB30BAaTh B KAYECTBE JIMHKEPOB K APYTUM TpyIINaM, MPUCOEAUHEHHBIM K
aroboMy W3 MHOXKeCTBa moyiockeHuid Hykieosuna, [larent CIIIA Ne 5,587,361, koTopsii
OMKCHIBAET OJIUTOHYKJICOTHIbI, wuMermue (HocPoTHOATHBIE CBS3M BBICOKOH XUpPaJIbHOH
yuctotsel, [larent CIIIA Ne 5,506,351, xoTOpBIii OMHMCBHIBAET MPOLECCH MPUroToBJIeHUs 2'-O-
AJKWJITYaHO3WHA WU POACTBEHHBIX COCIMHEHUM, BKJIOYAs COEAWHEHHs 2,0-THMaMUHOIYpPHHA,
ITarear CIHA Ne 5,587,469, KOTOpBIM OIUCBHIBAET OJIMTOHYKJICOTUIbI, HMerolmue N-2-
3amernieHHble nypuHbl, [latenT CIIIA Ne 5,587,470, KOTOpBI OMUCHIBAET OJIMTOHYKJIEOTHUIBI,
umeromue 3aeasanypunbl; [Tarent CIIA Ne 5,608,046, kOoTOpBIit OMUCHIBAET KOHBIOTUPOBAHHBIE
¢ aHajoramu 4'mecmerunbHoro nykieosuaa, I[larent CIIHA Ne 5,610,289, koTOpBIi ONMUCHIBAET
ocTOB-MoauGuIupoBanHble anajiorn HykieornnoB, Ilarent CIIIA Ne 6,262,241, koTopbIii
OTHCBHIBAET, CPENU MPOYETO, CIIOCOOBI CHHTE3a 2'-(PTOP-ONUTrOHYKIIEOTHUIOB.

B nuPHK, KOHBIOTMPOBaHHON C JIMTAHAOM, U B CBSI3aHHBIX HYKJIEO3UAAX COIVIACHO
HACTOSIIEMY H300peTeHHI0, CheruUYHbIX K TOCIeOBATENIbHOCTH, HECYLIMX MOJIEeKYJIbI
JIMTAHIA, OJIMTOHYKJIEOTHUABl M OJHUTOHYKJICO3UAbl MOKHO OOBEIMHUTh HA TMOAXOISIIEM
CHUHTE3aTOpPE OJIMTOHYKJIEOTUIOB, MCMOJIb3Yysl CTAHAAPTHbIC MPEALIECTBEHHUKH HYKJIEOTUIOB
WM HYKJIEO3UJIOB WM MPENIIECTBEHHUKH KOHBIOTaTOB HYKJEOTHUIOB WM HYKJIEO3UIOB,
KOTOPbIE YK€ HECYT CBS3bIBAIOIIYIO TPYIINy, MNPENMIECTBEHHUKA KOHBIOTaTOB JIMTaH/-
HYKJIEOTH] WJIM HYKJIEO3UI, KOTOPBIE YK€ HECYT MOJIEKYJTy JIMTaH/a, WA CBSI3bIBAIOIINE OJIOKH,
HECyLIUe JIUraH/] U HE HECylIUe HYKJICO3HU/.

IIpu ncnonb30BaHUM NPEAIIECTBEHHUKOB, KOHBIOTUPOBAHHBIX C HYKJIEOTUAOM, KOTOPbIE
yK€ HECYyT CBS3bIBAIOLIYK) TPYIIYy, CHUHTE3 CHeNU(PUYHBIX K [OCJIeIOBATEIbHOCTU
CBSI3BIBAIOIINX HYKJICO3UIOB 3aBEPIIAIOT OOBMMHBIM O0pa3oM, W MOJIEKYyJia JIUTaHAAa 3aTeM
pearupyer CO CBSI3bIBAIOLICH TPYMIoOi C oOpa3oBaHHEM HYKJIEOTHIA, KOHBIOTUPOBAHHOTO C
aurangoM. KOHBIOraThl OJHTOHYKJICOTUIOB, HECYIIHEe pPa3HOOOpasve MOJIEKYJ, TaKhX Kak
CTepOHbI, BUTAMHHBI, JIUIUABI U PEMOPTEPHBbIC MOJIEKYJIbl, OBLIM OMUCAHBI paHee (CM.
Manoharan et al., 3asska PCT WO 93/07883). B npennouTuTenbHbIX BapHaHTaX peAU3aLUH,

OJIMT'OHYKJICOTUABI HWJIM CBA3aHHBIC HYKJICO3UAbI COITIACHO HACTOALIEMY I/1306peTeHI/IIO
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CHUHTE3UPYIOT C TIOMOINBIO aBTOMATHYECKOrO CHHTE3aTOpa, HCIoNb3ysl (HochopaMuanThl,
MPOUCXOMASIIINE OT KOHBIOTATOB JIMTAHA-HYKJICO3U]] B JOMOJHEHNE K KOMMEPYECKH JTOCTYITHBIM
dbocdopamunuram.

Bxmrouenue 2'-O-metuin, 2'-O-stun, 2'-O-nponuy, 2'-O-ammuin, 2'-O-aMuHoankua win 2'-
ne30kcu-2'-QTop rpymnmbl B HYKJICO3HUIbl HYKJIECOTHAA MOBBILIAET TMOPUAN3ALIMOHHBIE CBOMCTBA
OJUTOHYKJIeOTHAA. TakyKe OJUrOHYKJIEOTHIBI, coaepraiue (pochOTHOATHBIE OCTOBBI, UMEIOT
MOBBIIIIEHHYKD CTA0MJIBHOCTh K BO3AEHCTBHIO HykJeas. Takum o00pa3oMm, 3aMelleHHbIE
CBSI3aHHBIE HYKJICO3HJbI COTJIACHO HACTOSIIEMY H300PETEHHI0 MOTrYT OBITh IOTMOJIHEHBI JJIsI
BKJIFOUEHHUS] OJHOro uju oboux (ochorroaTHbx octoBoB uiu 2'-O-metun, 2'-O-stun, 2'-O-
nponw, 2'-O-ammwn, 2'-O-aMuHOANKUIT Win 2'-1e30Kkcu-2'-grop rpymm.

B HEKOTOpBIX MPEenmoYTUTENBHBIX BapHAHTAX peau3alid, [OCIEI0BATEIbHOCTH
3aMEIEeHHBIX HYKJICO3UIOB COTJIACHO HACTOSIIEMY M300pETeHHIO, 00IaIaroIue aMUHOTPYIITON
Ha 5'-KOHIle, TOTOBAT, ucnonb3ys cuaTe3arop JAHK, u 3arem mpoBomsaT peakuuio ¢ aKTUBHBIM
MPOU3BOIHBIM 3(Upa BBHIOPAHHOTO JIUTAHNA. AKTHUBHBIE MPOU3BOIHBIE 3(UPOB SIBIISIOTCS
XOPOIIO M3BECTHBIMU CIIELUATHCTAM B JAHHOW 00JIaCTH TeXHUKH. TUMHYHBbIE aKTUBHBIE 3(PUPBHI
BKJIFOYAIOT 3¢ upsI NrugpocyKuUMHUMULA, TeTpadpTOpOhEHOIOBbIE 3¢ upsL,
nerrapTopdeHonoseie 3pupel U mneHraxiopdeHonosele >puprel. B pesynprare peakuun
aAMUHOTPYNIBI M aKTHBHOrO 3(upa oOpa3yercs OJMIrOHYKJIEOTHUI, B KOTOPOM BBIOpPAHHBIH
JIUTaHA PUCOEANHEH K 5'-MOJIOKEHUI0 TTOCPEACTBOM JIMHKEPHOU TpyIIbl. AMUHOTpyIa Ha S5'-
KOHIIE MOXeT OBITh MPHUTrOTOBJIEHA, HCHIOJB3Ysl peareHT S'-amuHomomudukarop C6. B
MPEINOUTUTENbHBIX BapHaHTaX peau3aluy, MOJIEKYJIbl JUTaHAOB MOXKHO KOHBIOTHPOBATH C
OJIMTOHYKJIEOTHIAMH B TOJIOKEHUH S’ ¢ mpuMeHeHneM GpochopaMunTa JIMTaHA-HYKJICO3U/, IIe
JIUTAHI CBSI3aH ¢ S5'-TUAPOKCUTPYIMION HEMOCPEACTBEHHO MJIM OMOCPEIOBAHHO 4epe3 JIMHKED.
Takue ¢GochopaMuIUThl JTUTAHA-HYKI€O3U OOBIYHO HCIOJB3YIOT MO OKOHYAHHU MPOLIETYPHI
ABTOMATU3UPOBAHHOTO CHHTE3a JJIsi TIOJNYYEHHUS OJIMTOHYKJIEOTHAA, KOHBIOTHPOBAHHOTO C
JIUTAJIOM, HECYIIIETO JIMTaH/I Ha 5'-KOHIIe.

B ogHOM mpenmnodTHTETIPHOM BapUaHTE pPeah3alliil CIIOCOOOB COTJIACHO HACTOSIIIEMY
U300pETEHHIO, TIOJyUYE€HUE OJIMTOHYKJIEOTHIOB, KOHBIOTUPOBAHHBIX C JIUTAHIOM, HAYUHAKOT C
BbIOOpa MOJIEKYJI TOIXOMASIIEro MPEIIIeCTBeHHUKA, HA OCHOBAHUU KOTOPOTO KOHCTPYHUPYIOT
Mosiekysty smranaa. OObIYHO MNPEAIIEeCTBEHHUK MPEACTABIsieT COOOW COOTBETCTBYHOIIMM
0o0pa3oM 3alIUIIeHHOE MPOWU3BOJHOE IMHUPOKO HKCIOJIB3yeMbIX HYKJI€O3uIoB. Hampumep,
CUHTETHYECKHE TIPEIIIeCTBEHHUKH Ui CHUHTE3a OJIMTOHYKJIEOTHIOB COTIJIACHO HACTOSIIEMY
N300pETEeHNI0, KOHBIOTUPOBAHHBIX C JIMTAHIOM, BKJIIOYAIOT, HO HE OrPAaHUYHBAIOTCS UMH, 2'-
aMUHOANKUIOKCU-5'-ODMT-nykneo3unsl, 2'6amunoankunamMuHo-5'-ODMT-nykneo3unsl, 5'-6-

AMUHOAJIKOKCHU-2'-1€30KCUHYKIIE03UIbl, 5'6-aMHUHOANKOKCHU-2-3aIMILI€HHble-HYKJI€03uIbl, 3'-6-



30

amuHoankokcu -5'-ODMT- mnykneo3uapl u 3'-amuHOanmkmiamMuHo-5'-ODMT-Hykieo3unsl,
KOTOpblE MOTYT OBITh 3aINUINEHbI B YaCTH HYKJIEHHOBOTO OCHOBaHHUsS MOJeKyJbl. CriocoObl
CHHTE3a TaKUX aMHMHOCBS3aHHBIX 3AINUIIEHHBIX MPEIIIECTBEHHHUKOB HYKJIEO3UIOB HM3BECTHBI
CpeAHeMY CIIEIMANIUCTY B JAHHOH 00JaCTH TEXHUKH.

Bo wMHoOrux cnywasx, B XOH€ IIOJYYEHHUS COEAMHEHHH COIJIACHO HACTOSIIEMY
N300pETeHNI0 NCIONB3YIOT 3alUTHBIE Ipynnbl. MCnonb3yemblii B HACTOSIIEH 3asiBKE TEPMHH
«3aIIUIIEHHBINY» O3HAYAET, YTO YKAa3aHHAs rPYyIIa UMEET 3aLIUTHYIO TPYIINY, MPUCOETUHEHHYIO
K Heil. B HEKOTOpBIX MPEANOYTHTEbHBIX BapHaHTAX PEATU3ALMH HACTOSIIEro H300peTeHus,
COEMHEHUs COAep KaT ONHY WK Ooee 3amuTHYyo rpymny. [llnpokoe pasHooOpa3ue 3aiUTHBIX
IPYIII MOXKHO MPHUMEHSATh B CHoco0ax COrJIaCHO HacrosmeMmy u3oOpereHmo. B olmem Bune,
3aLIUTHBIE TPYMIbl JENAI0T XUMHYECKHe (DYHKLUHOHAJIbHBIE TPYIMIbl HHTEPTHBIMH K
crieuUYECKUM YCIIOBUSIM PEaKLUH, U MOTYT ObITb BBEOEHBI B WJIM YAaJE€Hbl U3 TaKUX
(YHKIMOHABHBIX TPYNI B MOJIEKyJie Oe3 CYIIEeCTBEHHOTO MOBPEXKISHHsS OCTAJIbHOW YacTh
MOJIEKY JIBL.

3amuTHBIE TPYMIbI B [EJIOM M THAPOKCHIIbHBIC 3AIUTHBIE IPYIIIbI B Y4CTHOCTH XOPOLIO
u3BeCTHBl B naHHOW obmactu texHumku (Greene and Wuts, Protective Groups in Organic
Synthesis, Chapter 2, 2d ed., John Wiley & Sons, New York, 1991). AMuHO3aIIUTHBIE TPYIIIIEL,
CTaOWIbHBIC TIO OTHOLICHHUIO K 00pabOTKe KUCIIOTOH, MOXKHO CEJIEKTHMBHO YIATHTh 00paboTKOMH
OCHOBaHHMEM, J[aHHbIE TPYMNbl MPUMEHSIOT, YTOOBI CHeNaTh PEAKTUBHBIE AMHHOTPYIIIIBI
CEeJIEKTUBHO AOCTYNHBIMU Uil 3aMmelieHust. Ilpumepamu Takux TIpynn sIBISIOTCS Fmoc wu
pasINuHBbIe 3aMeIleHHble CYIb(QOHMIITHIKApOAMaThl, IPUMEPOM KOTOPBIX SIBJISETCS IpyIna
Nsc.

JIOTIONHUTEIBHO ~ 3alWTHBIE TPYIIbl  [UIE  aAMHHOTPYIII BKJIIOYAIOT, HO HE
OrpaHMYHMBAIOTCS MMM,  KapOamaTHble  3allUTHbIE  [PYIIbl,  Takde  Kak  2-
tpumetTrncutmdTokcukapoonun (Teoc), 1-merun-1-(4-6udennnmn)-srokcukapoonun (Bpoc), t-
oyrokcukapbonmn (BOC), ammunokcukapoonun (Alloc), 9dnyopeHHI-MeTHIOKCUKAPOOHUIT
(Fmoc) u OensunokcukapOonun (Cbz); aMumHble 3alIUTHBIC TPYMIbI, TaKHe Kak (POPMILI,
alleTUJI, TPUTaJIOAeTII1, OEH30MI 1 HUTPO(EHWIALETU, CYIb()OHAMHUIHBIC 3aIUTHBIE TPYIIITHI,
TaKue Kak 2-HUTPOOEH3eHCYIb(QOHMUI, U UIMHUHO- U LUKIMYECKHE UMHUIHBIE 3aLIUTHBIE TPYIIIIbL,
Takie Kak (ramuMun u guTHacyKuMHOMJ. COEOMHEHUS M CIOCOOBI COTJIACHO HACTOSIIIEMY
N300pETeHHUIO TaKKe MPENyCMOTPUBAIOT SKBUBAJIEHTHI TUX AMHHO3ALIUTHBIX TPYIIIL.

MHorue TBepable MOMJIOKKH SIBJISAIOTCS KOMMEPUYECKH JIOCTYIHBIMH, W CpPEIHHIl
CHELMAIUCT B JaHHOW OONACTH TEXHHKH MOJKET JIETKO BbIOPATh TBEPAYIO IMOIJIOXKKY I
UCTIONBb30BAHUS HA 3Tarax TBepAo(a3HOro CuHTE3a. B ompeneneHHbIX BapHaHTax pealn3aluy,

UCIOJIB3YKOT YHHUBEPCAJIbHBIC MOAJIOXKH. YHI/IBepcaHbHaﬂ MNOAJIOXKKA, XOpOHIO H3BECTHAsI B
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JaHHOW 00JIACTH TEXHHUKH, TTO3BOJISIET MOJIYYaTh OJUTOHYKJICOTHIIbI, UMEIOIIe HEOObIUHbIE FITH
MOIU(UIUPOBAHHBIE HYKJICOTHIbI, PACIOJNIOKEHHbIE Ha 3'-KOHIE OJUTOHyKjiIeoTHna. B
JOTNOJIHEHHE, OBIO COOOIIEHO, YTO OJIMIOHYKJIEOTHA MOXKHO YIAJIUTh C YHHUBEPCAJIbHOMN
MOJJIOKKHM TOJA JeWCTBHEM OoJjiee MSTKUX YCJIOBUH PEaKIUH, €CJIU OJUTOHYKJICOTUN
NPUCOENMHEH K TBEPIOW MOIUIOKKE IOCPEACTBOM CHH-1,2-anerokcudochaTHON rpymnmsbl,
KOTOpas Jierdye noasepraetcs mesnounomy ruaponusy. Cm. Guzaev Al, and Manoharan MJ. Am.
Chem. Soc. (2003) 125:2380.

Hyxneosunbl  cBszanbl  (ocdopcomepkaliiMi  UIH  He  coaepskamumu  pochop
KOBAJICHTHBIMH ~ BHYTPUHYKJICO3UAHBIMU  CBsi3siMH.  C  [enbl0  UASHTHQUKALUU — TaKHe
KOHBIOTUPOBAHHBIE HYKJICO3UIbI MOKHO OXapaKTEPHU30BaTh KaK JIMTAHI-HECYINIHUE HYKJICO3HUIbI
WJIH KOHBIOTATHI JINTAHA-HYKJIe03u1. CBA3aHHbIE HYKJICO3UIbl, UMEIOIIHE apaJIKIJIbHBINA JIUTAH]I,
KOHBIOTHPOBAHHBIA €  HYKJIEO3WJOM B  paMKaXx WX [OCIENOBATENIbHOCTH, OyayT
JEMOHCTPUPOBATh MOBBILIEHHYK akTUBHOCTH NHPHK B cpaBHenun ¢ coeaunenusimu nHPHK,
KOTOPBIE HE SIBJISTFOTCS] KOHBIOTHPOBAHHBIMU.

OJNUTrOHYKJIEOTHABI COTJIACHO HACTOSIIIEMY HW300PETEeHHI0, KOHBIOTMPOBAHHBIE C
JUTAHIOM apaJIKUJIOM, TaKXX€ BKJIIOYAIOT KOHBIOTAThl OJUTOHYKJIEOTHAOB M CBA3aHHBIX
HYKJICO3HOB, T JIUTaH/A MPUCOCIUHEH HEeIOCPEACTBEHHO K HYKJIEO3UAY WIN HYKJIeoTHay Oe3
MOCPETHUYECTBA JIMHKEPHOW Tpymmbl. JIMraHa MOMKET MPEANOYTHTENbHO OBITh MPUCOCTUHEH
NIOCPEICTBOM CBSI3BIBAIOLIUX TPYII uepe3 ero KapOOKCHIIBbHYIO, aMHUHO- HJIM OKCOTPYIILY.
TUnUYHBIME ~ CBSI3BIBAIOLIUMH  TPYIIBI  MOTYT OBITh  CJIOXKHO3(UPHBIE, aMUAHBIE WM
kapOaMaTHbIE TPYIIIbL

KoHkpeTHbIe mpUMeEpbl MPEATIOUTUTENBHBIX MOAN(UIIUPOBAHHBIX OJIMTOHYKJIEOTHIOB,
NPEeIyCMOTPEHHBIX JJIsi MPUMEHEHHUs] B HYKJEOTHIAX COMIACHO HACTOSIIEMY H300PETEHHIO,
KOHBIOTUPOBAHHBIX C  JIUTaHIOM, BKJIFOYAIOT  OJIMTOHYKJIEOTHU/IBI, conepikariue
MOIU(ULIMPOBAHHBIE OCTOBBI MM BHYTPUHYKJIEO3HUIHbIE CBSI3H, HE CYIIECTBYIOIINE B TPUPOTIE.
Kak ompeneneHo B HAcTOsIIEH 3asiBKe, OJMIOHYKJIEOTHUIBI, MMEIOIIUE MOAU(DUIMPOBAHHBIE
OCTOBBI WJIU BHYTPHUHYKJICO3UAHBIC CBSI3M, BKIFOYAIOT OJUTOHYKJIEOTHIBI, KOTOPBIE CONEPIKAT
atoMm (hocdopa B OCTOBe, U OJIUTOHYKJIEOTUIBI, KOTOPBIE HE conmep:kar atoma ¢gocdopa B ocToBe.
Jlns ueneit Hacrosimero w300peTeHUs MOAN(DUIIMPOBAHHBIC OJUTOHYKJICOTHIBI, KOTOPBIE HE
comep:kat atroma (ocdopa BO BHYTPHUCAXAPHUIHOM OCTOBE, MOXKHO TAaKXKe€ PacCMaTpUBAThH B
Ka4yeCTBE OJIUTOHYKJIEOTHIOB.

KoHkpeTHbie xuMu4eckne MOMU(PUKANUUA OJIMTOHYKJIEOTHIOB OIMUCaHbl HIbke. He
00s13aTeNIbHO BCE TOJIOXKEHUSI B MPEACTABICHHOM COEAMHEHHH IOJDKHBI ObITh €JUHOO0Opa3HO
monudpunuposanHbiMu. Hanporus, B otaensHoe coequnenne nHPHK wnn naxe B ee oTAenbHbIN

HYKJIEOTH]] MOKHO BKJIFOUATh OOJiee ueM OJTHY MOAH(PUKALUIO.
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[IpenmoururenbHbie MOAU(PUIUPOBAHHBIE BHYTPUHYKJICO3UIHBIE CBSI3U WA OCTOBBI
BKJIFOYAIOT, Hampumep, (¢ocdoruoarel, xupaibHble (ocornoarsl, PochonuTHOATE,
bochorpuadupsl, amuHoaNKIIGochHOTPpUdIUPHI, METHI U apyrue ankmidhochOHATHI, BKIHOYAS
3'-ankunendochoHatsl u xupanbHbie pochoHaTsl, pocdunatel, pochopamuaartel, BrIrOUast 3 '
amuHOochopamMuIaT u amuHOaNKuiI(ochopamMuIaTh, THOHO(OCHOpaMHUIATHI,
troHoankuiadochonatel, THOHOANKWIGOChOTpdGUPEl U OopaHOodochaTh,  HMeErOIIHe
HOpMaJibHbIE 3'-5' CBsI3H, UX 2'-5' CBA3aHHBIE aHAJIOTH, U aHAJIOTH, UMEIOLIHNE HHBEPTUPOBAHHYIO
MOJIIPHOCTB, I7I€ CMEXHBIE Mapbl HYKJIEO3UAHBIX €ANHUL CBsi3aHbl OT 3'-5' k 5'-3' mnu ot 2'-5' k
5'-2'. Tax:ke BKJIFOUEHBI PA3JIUYHBIE COJIHM, CMEIIAHHBIE COJTH U (POPMBI CBOOOTHBIX KUCIIOT.

Tunuuneie [larentsr CoenunenHbix IlITaTOB, MMEMOIIME OTHOLIEHHE K TMOJYYEHUIO
BBILIEONMCAHHBIX CBs3EH, comepikammx atoM ¢ocdopa, BKIOYAIOT, HO HE OTPAHUYUBAIOTCS
umy, [Tatentsr CIITA NeNe 4,469,863, 5,023,243, 5,264,423, 5,321,131, 5,399,676, 5,405,939,
5,453,496, 5,455,233 u 5,466,677, KaxAbli U3 KOTOPBIX BKJIIOYEH B HACTOSIIYIO 3asBKY
MOCPEICTBOM CCBUIKH.

[IpenmoururensHbie MOTU(ULIMPOBAHHBIE BHYTPUHYKJICO3HUIHBIE CBSI3M WJIH OCTOBBI,
KOTOpBIE HE BKITIOYAIOT aToM (ocdopa (T.€., OJUrOHYKJICO3UIbI), UMEIOT OCTOBBI, 00Opa30BaHHBIE
KOPOTKOLIETIOYEYHbIMH AJTKUJIbHBIMA WJIM [HUKJIOAJKIIBHBIMA BHYTPHUCAXAPUIHBIMH CBSI3SIMHU,
CMEIIaHHbIMH T€TEPOATOMHBIMH U AJIKIJIBHBIMU WJIM LIMKJIOAJKWIBHBIMEI BHYTPHCAXAPHIHBIMH
CBSI3SIMH WJIM OHOHM WiH 0oJiee KOPOTKOLETIOYEUHOW IeTepOaTOMHON WM T'€TePOLIUKITHIECKOM
BHYTpPUCAXapUAHBIMU CB3sIMH. OHHM BKJIFOYAIOT OCTOBBI, KOTOpPbIE UMEIOT CBS3H MOP(OJIMHO
(oOpasoBaHHBIE YACTMYHO CaXapHOHOH YacTbIO HYKJIEO3HMIA), CHJIOKCAHOBBIE OCTOBBI;
cynbhuaHble,  CyNb(OKCHAHbIE U  CyJb(OHOBBIE  OCTOBBI,  (OpMAalETWIbHBIE U
THO(POPMALIETHUIIBHBIE OCTOBBI, METUJIEHPOPMALETHIbHBIE W THO(OPMALETHIbHBIE OCTOBBI;
AJIKEHCOJNIEPIKAIEe OCTOBBI, CyJib()aMaTHBIE OCTOBBL, METWJICHHUMHHO M METHUJICHTHIPA3HHO
OCTOBBI, CyJibOHATHBIE U CYIb()OHAMUIHBIE OCTOBBI, AMUJHBIE OCTOBBI U JIPYTHE, UMEHOIIHE
cMernanHblie yactu koMnoHeHToB N, O, S u CHa.

Tunuuneie [larenter CoenunenHbix IlITaToB, MMEMOIINE OTHOLIEHHE K TMOJYYECHHIO
BBIIIEONMICAHHBIX OJIMTOHYKJICOTUIOB, BKJIFOYAIOT, HO HE orpaHnunBatotcs umu, [latenter CIITA
NeNe 5,034,506, 5,214,134, 5,216,141, 5,264,562, 5,466,677, 5,470,967, 5,489,677, 5,602,240 u
5,663,312, kaxablii U3 KOTOPBIX BKJIFOUEH B HACTOSILIYIO 3asIBKY MOCPEACTBOM CCBLIKH.

B npyrux mnpenmodTUTENbHBIX MHMETHKAX OJIMTOHYKJIEOTHIOB, KakK caxap, TaK U
BHYTPUHYKJICO3UIHAS CBS3b (T.€. OCTOB) €IMHUI] HYKJICO3UAOB 3aMEILICHbl HOBBIMH T'PYIIIIAMU.
EnuHULEI HYKJIEMHOBOTO OCHOBAHUSI MMOAAEPKUBAIOTCS AT THOPUAN3ALUN C COOTBETCTBYIOIIUM
COCMHEHNEM-MULIEHbI) HYKJIEMHOBOW KHUCJIOTBL. OAWH TakOW HYKJIEOTHA, MHMETHK

OJUTOHYKJIEOTHJAa,  JUIA  KOTOPOro  ObUIM  TPOJEMOHCTPUPOBAHBI  IPEBOCXOHBIE
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rHOpUAN3AlMOHHbIE CBOWCTBA, HA3bIBAIOT MENTHAO-HykJIenHoBoW kucnoroii (ITHK). B
coequHenusix [THK caxapHblli OCTOB OJIMTOHYKJIEOTHA 3aMEIIEH aMUAOCOAEPKALUM OCTOBOM,
B YAaCTHOCTH, AMMHOATWIINIMLUHOBBIM OCTOBOM. HyK/l€eMHOBBIE OCHOBaHUS COXPAHSNOTCA U
SIBJIIIOTCSL CBSI3AHHBIMU HEMOCPEACTBEHHO WIM OINOCPEAOBAHHO C aTOMAaMH aMHAHON 4YacTu
ocToBa. Ykazanusi orHocutenbHO coeaunenuit [THK moxxHo Hality, Hanpumep, B [latente CIIIA
Ne 5,539,082.

Hekotopble mnpeanouTUTeNbHbIE BapUaHThl pPEATM3aLMH  HACTOSINEro H300peTeHus
NPUMEHSIOT ~ OJIMTOHYKJIEOTHBI € (OCPOTHOATHBIMU CBS3SIMH W OJIMTOHYKJICOTHABI C
rerepoatoMHbiMi  octoBamu, B 4actHocth —CH;—NH—O—CH;—, —CH,—N(CH3)—O—CH,—
[M3BeCTHBIN Kak MeTwmieHOBbIH (MeTminmuHo) wiu MMI ocros], —CH>—O—-N(CH;3)—CHz—,
—CH>—N(CH3)-N(CH3)-CH>— u —O—N(CH3)-CH,—CH>— [rmne HatuBHBIH (ochonmdpupHbiii
ocros npeactasieH kak —O—P—O—CH,—] cornacuo nanHoi Beie ccbuike Ha [larent CIITA Ne
5,489,677, u aMugHBIE OCTOBBI COMIACHO AaHHOI BhIle cchlike Ha Ilatent CIIIA Ne 5,602 240.
Takxe NpeanoYTUTENbHBIMU SIBJSIFOTCS OJMTOHYKJIEOTHU[bL, HMEIIIHE OCTOB U3 CTPYKTYP
MOP(OIMHO COTJIACHO MaHHOM Bhie cchiike Ha [latent CIITA Ne 5,034,506.

OnUroHykja€eoTHUapl, NPUMEHSEMble B OJMIOHYKJIEOTHIAX COIJIACHO HAcCTOALIEMY
N300pETEeHNI0, KOHBIOTHPOBAHHBIX C JIMTAHAAMH, MOTYT JAOMNOJHHUTEIBHO WM B KadecTBE
aNbTEPHATHBBl BKJIIOYATh MOAM(HMKAIMK MM 3aMEHbl HYKJIEOTHIHOTO OCHOBaHHUS (4YacTo
0o003HauaeMoro B HaHHOH OONAaCTH TEXHUKU MPOCTO KakK «OCHOBaHHE»). Hcnosibp3yeMmblil B
HACTOsIIIEN 3asBKE TEPMHUH «HEMOAM(PUIIMPOBAHHBIE» WM «CYLIECTBYIOIIUE B MPUPOAE»
HYKJICOTHHbIE OCHOBAHHS BKJIIOUaeT MypHHOBbIE OCHOBaHUs aneHUH (A) u ryaHuH (G) u
nupumunuHoBbie ocHoBaHMs TUMHH (T), murosun (C) u ypawun (U). MoaudurmpoBaHHbIe
HYKJIEUHOBBIE OCHOBAaHMsSI BKJIHOYAIOT APYTrU€ CHUHTETHUUECKHE U CYLIECTBYIOLIHE B IPUPOAE
HYKJICHHOBBIE OCHOBAHUS, Takue Kak S-meTwiuuto3uH (5-me-C), S-ruapOKCUMETHIILUTO3HH,
KCAHTUH, TUIIOKCAHTUH, 2-aMUHOA/IeHUH, 6-METUJ U APYyTHe alKUJIbHbIE IPOU3BOHBIE aJleHHHA
U TyaHUHA, 2-IPONWI U JpyrHe alKujbHble MPOU3BOAHbIE afleHUHA U TyaHUHA, 2THOYpaLu, 2-
THOTUMHUH U 2-THOLUTO3MH, S-TajJloypauuia U LUTO3UH, S-NPONMHWI ypalyl U LUTO3UH, O-
a30ypaLiil, UUTO3WH M TUMUH, S-ypamu (TiceBnoyparu), 4tuoypauny, 8-rano, 8-amMuHO, 8-
THOJ, 8-THOANKWJ, 8- T'MAPOKCUI U APYrue 8-3aMelleHHble aA€HUHbl U T'YaHUHBI, 5-rajio, B
ocobeHHOCTH 5-OpoMo, S-TpudTOpMETHNI U Ipyrue S3aMelIeHHbIE YpauWibl U LUTO3UHBI, 7-
METWJITYaHUH U 7-METWJIAeHUH, 8-a3aryaHuH U 8-a3aaleHuH, 7-l€a3aryaHuH U 7-Aea3aaleHuH
U 3- gea3aryaHuH U 3 Aea3aajJeHuH.

Jlpyrue HyKJIE€HHOBbIE OCHOBAaHMS BKJIFOUAIOT OCHOBaHUs, packpbithie B I[latente CIIIA
Ne 3,687,808, wiu kakuM-1u00 APyruM oOpasoM H3BECTHBIE B JAHHOW OONACTH TEXHUKU WU

KOMMEpUYECKH AOCTynHbIe. HEKOTOpble M3 3TUX HYKJIEMHOBBIX OCHOBAHHI SIBJISIOTCS OCOOEHHO
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NOJIE3HBIMU  JUISL  TIOBBIIEHUS CBsA3bIBAIOIEH a(UHHOCTH OJUTOHYKJIEOTHIOB COTJIACHO
HacrosimemMy n300pereHno. OHHM BKIFOYAKOT S-3aMeIleHHble MHPUMUANHBI, O- a3anmupUMHUINHbBI
u N-2, N-6 u O-6-3amelieHHble TyPUHBI, BKJIHOUas 2-aMUHONPONUIAEHUH, S-IPONUHIITYPaLiI
U S-TpONMMHWILMTO3MH. 3aMeHbl HAa SMETWILHTO3MH, Kak OBUIO TOKa3aHO, IMOBBIINAIOT
CTaOMIBHOCTD AYIUIEKCA HYKJIEHMHOBOI KUCJIOTH Ha 0,61,2°C U SBIAIOTCS B HACTOSIIEE BPEMs
NPEANOYTUTENIbHBIME ~ 3aMEHAMH  OCHOBAaHUH, Jaxke Ooyiee IMPEANOYTUTEIbHBIMU  IPH
KOMOWHAIMHU C 2'-METOKCHUITUIIOBBIMUA MOIU(UKALIMSIMHU caxapa.

IIpumepst mateHtoB CoenuneHHbix IllTatoB, uMerolue OTHOLIEHHE K IOJTYYEHHIO
HEKOTOPBIX U3 BBILICYIIOMSIHYTHIX MOAU(PHLIUPOBAHHBIX HYKJICHHOBBIX OCHOBAHUH, TAK)KE KaK U
APYruxX MOAM(HULIMPOBAHHBIX HYKJIEHMHOBBIX OCHOBAHUH, BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS
uvu, Ilarentr CIITA Ne 3,687,808, a taxke Ilarenter CIIIA NeNe 5,134,066, 5,459,255,
5,552,540, 5,594,121 wu 5,596,091, BCe U3 KOTOPBIX BKJIKOYEHbl B HACTOALLYK) 3asBKY
MOCPEACTBOM CCBUIKH.

B HexkoTOppIX BapuaHTax peanu3alliy, OJMICOHYKJIEOTHU[bl, TpPUMEHSEMblE B
OJIMTOHYKJIEOTHIAX COMJIACHO HACTOSINEMY H300pPETeHHIO, KOHBIOTHPOBAHHBIX C JIMTAHAAMHU,
MOTYT AOIOJHUTEIBHO WIH B KAY€CTBE AIbTEPHATHUBBI BKIIOUATh OJHY MM OOJIee 3aMELIeHHBIX
rpynn caxapos. [IpeanoyuturensHble OMMIOHYKJIEOTHU bl BKIIOYAIOT OAHY U3 CIAEAYIOIINX LIPYII
B nonoxkenun 2. OH; F; O-, S- wnmn N-ankun, O-, S- unu N-ankenun vum O, S- v N-ankeHun,
7€ KW, aIKEHWI U QJIKUHII MOTYT IPEACTABISATh COOOH 3aMeIleHHbIEe NN He3aMeIleHHbIE C
C1-Cro anxun mnu Cz - Cio ankeHun u ankuHwi. OCOOEHHO NMPENNOYTHTENbHBIMH SIBJISIOTCS
O[(CH2)uO]uCHs,  O(CH2).OCHs, O(CH2)iNH»,  O(CH2)n.CH3, O(CH2).ONH, wu
O(CH2)uON[(CH2)uCH3)]2, rme n 1 m mpeacTaBiisitoT co0oii urcaa ot 1 go npubnusutensHo 10.
Jlpyrue mpeanovTUTeNIbHbIE OJIMTOHYKJIEOTHUABl BKIIOYAIOT OHY W3 CIEAYIOIUX TPyHn B
nosnoxkeHuu 2': C1-C10 HM3mMi ankwi, 3aMeIleHHbIM HU3IIMA kWi, ankapwi, apankmi, O-
ankapun win O-apankwi, SH, SCH3, OCN, Cl, Br, CN, CF3, OCF3, SOCHs, SO, CH3, ONO»,
NOa, N3, NHo, reTePOLMKIOATKIII, reTEPOLIMKIOATKAPHIL, aMHUHOAJKUJIAMUHO,
MOJIMAJIKWJIAMHAHO, 3aMelteHHblii cummin 1 PHK-pacmensiromas rpynna, penoprepHas rpynna,
UHTEPKAJATOp, TPYIA IS YAy4IIeHUs] (PapMaKOKHHETHYECKHX CBOHCTB OJMTOHYKJICOTHIA HITH
rpynma s yaydiieHus  (papMakOIWHAMUYECKHX CBOHCTB OJIMTOHYKJIEOTHIAA U JpPYyrue
3aMEeCTHTENH, UMerolue nmogoOHble cBoicTBa. IlpeanouruTenpHas MonuuKaLys BKIOYaeT 2'-
metokcuaTokcu (2'-O—CH2CH2OCHs, Taxke usBecTHbId Kak 2'-O-(2-metokcwdTmn) wim 2'-
MOE), T.e., ankokcuankokcurpymmy. Eme ogna npeanodrurenbHasi MOOU(pUKALNS BKIIIOUaeT 2'-
IMMETHIaMUHOOKCHITOKCH, T.€., rpynny O(CH 2),ON(CH3);, Takke H3BECTHYIO Kak 2'-
DMAOE, kak onucano B IlatenTe CIIIA Ne 6,127,533,

Jlpyrue mnpeanouTuTenbHele MoAudukanuu BKIo4aoT 2'-merokcu (2'-O—CHs), 2'-
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amuHonpornokcu (2'OCH2CH2CH2NHz2) u 2'-pTop (2'-F). IlomoOHble Momn¢pukanmmu MOXKHO
TAKXX€ OCYLIECTBUTh B APYIHX MOJOXEHHUAX OJHIOHYKJIEOTHAA, OCOOEHHO B IOJIOKEHHH 3
caxapa Ha 3' -KOHLIEBOM HYKJIEOTHJI€ WIH B 2'-5' CBA3aHHBIX OJINTOHYKJIEOTUAX.

Hcnonb3yeMblil B HACTOsLIEH 3asiBKE TEPMUH «3aMellarolas rpymnmna caxapa» uim «2'-
3aMellaoas IPynnay  BKIIOYAET TIPYIIbL, I[PUCOEAMHEHHBbIE K  MOJOXeHuto 2
pubodypaHo3mIBHON rpynmel ¢ win 0e3 aTtomMa KHCJIOpOaa. 3aMeLIaroliue TPYINbI caxapa
BKJIIOYAIOT, HO He OorpaHu4mBaroTcs wmu, ¢rop, O-ankwi, OankwiamuHo, O-aJKUIAJIKOKCH,
samumeHHyro  O-ankuinamubo, O-amkuiaamMuHOANKWI, O-aJKWIMMHUAA30 € TMOJIU3(PUPHI
dopmynbl (O-ankun)m, rae m mpeacraeiseT codod uuciao or 1 po nmpubnusurensHo 10.
[IpennoyYTHTENBHBIMH CpPEeOu 3THX NOMMI(GUPOB SBISIFOTCA JIMHEWHBIE W LUKJIHYECKHE
nommtieHrnukonn (PEG) u (PEG)-comeprkatnye rpynmsl, Takue Kak KpayH-3HUpPbI H, CPEau
npouero, packpeitele Delgardo ¢ coasr. (Critical Reviews in Therapeutic Drug Carrier Systems
(1992) 9:249). NononaurenbHble Mogudukammu caxapos OBiu packpbirel Cook (Anti-fibrosis
Drug Design, (1991) 6:585-607). @rtop, O-anmkun, OankwunamuHo, O-ankwimmupaszon, O-
AJKWJIAMUHOAJKIII U aJKWIaMuHo-3aMmectuTenu onucanbl B Ilatenre CIIIA Ne 6,166,197 non
Ha3BaHHEeM «OJIMTrOMEepHbIE COCAMHEHUS], UMEIOIINEe MUPUMUINHOBBIN(bIE) HYKJIeoTUuA(l) ¢ 2' 1
5'-3aMecTUTENIMUY», BKJIIOUEHHOM B HACTOSIIYIO 3asBKY TMOCPEIACTBOM CCBUIKH BO BCEH CBOE
MIOJTHOTE.

JIONmONHHUTEbHBIE 3aMELIAoNUe TPYIIbl Caxapa, COOTBECTBYIOIIME HACTOSIIEMY
uzobperennto, BKIOYarOT rpymmbl 2'-SR u 2'-NRj, rme kaxaeiii R mpencrasnser coboit
HE3aBUCUMO BOJOPOJ], 3ALIMTHYIO TPYIIY WM 3aMElIeHHbIH WJIM He3aMEIUEeHHBbIH aJKuI,
ankeHun win ankuHwl Hyxneosuasr 2'-SR - packpeitel B Ilatenre CIHIA Ne 5,670,633,
BKJIFOYEHHOM B HACTOSILIYIO 3as1BKY ITOCPEACTBOM CCBUIKM BO BCEH CBOEH MONHOTE. BriroueHue
CMHTOHOB MOHOMepa 2'-SR packpeirto Hamm ¢ coasropamu (J. Org. Chem., (1997) 62:3415-
3420). Hyxneosunsl 2'NR packpeirel Thomson JB, J. Org. Chem., (1996) 61:6273-6281; u
Polushin ¢ coasropamu, 7etrahedron Lett., (1996) 37:3227-3230. Eme omuu Tunuuneie 2'-
3aMELIeHHbIE TPYIIIbI, COOTBETCTBYIOLINE HACTOSIIEMY M300PETEHHUIO, BKIIOYAIOT 3aMELICHHbIE

TPYIIBI, UMEIOLIHE rpymiy coritacHo Gopmyie I wm 11
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E npencrasisier codoit Ci-Cio ankmr, N(Q3)(Q4) mn N=C(Q3)(Q4); xaxnprii u3 Q3 u
Q4 mpencrasisier coboit, HesaBucumo, H, Ci1-Cio ankwi, ITHATKWIAMHHOAJKII, 3aIIUTHYIO
TPYIITy a30Ta, CBSI3aHHYIO HJIM HECBSI3aHHYIO IPYIIY KOHBIOTATA, JIUHKEP K TBEPIOU MOIJIONKKE,
wm Q3 u Q4, oba BMecTe 00pa3yOT 3aIIMTHYIO TPYMIY a30Ta WIH KOJBLEBYIO CTPYKTYpPY,
JOTIOJTHUTEIPHO BKJIIOYAIOIIYI0 IO MEHbLIEH Mepe OIMH JOIMOJHUTENbHBIH TIeTepoaToM,
KoTopsIi BeIOMparoT u3 N u O;

ql npexncrasnsier coboit uucio ot 1 o 10;

q2 npexacrasisieT codoit uucno ot 1 go 10;

q3 npexncrasisiet codoit 0 wiu 1;

q4 npencrasisier codoii 0, 1 umm 2,
kaxxaeid u3 Z1, Z2 u Z3 npencrasnsier cobol, HezaBucumo, Cs4-Cr; mukmoankui, Cs-Cia apui

win C3-Ci5 reTepolMKiInj, THe TEeTEpOaTOM B YKAa3aHHOW Te€TEepPOLUKIMIBHONH TpyIie
BBIOMPAIOT M3 KUCJIOPO/A, a30Ta U CEPBI;

Z4 mnpencraBisier coboit OMI1, SMI1 wmm N(Ml),;, kaxnaeii M1 mnpencrasisier coOoi,
HesaBucumo, H, C1-Cg anxwmn, Ci1-Cg ramoankmn, C(ENH)NH)M2, C(=O0)NH)M2 unn
OC(=0O)N(H)M2; M2 npenctasisiet codoit H nmu C1-Cg anxwr;, u

Z5 npencrtasisier codoit C1-Cio ankmn, C1-Cio ranoankmn, C-Cio ankenmn, C»-Cio ankunun, Ce-
Cis apur, N(Q3)(Q4), OQ3, rano, SQ3 mmu CN.

Tunuunsle 3amemaromue rpymnsl A 2'-O-caxapoB coriacHo ¢opmyse I packpbIThl B
ITarenre CIHDA Ne 6,172,209 noxn HasBanueM «KsmupoBaHHblE — 2'-OKCHSTOKCH-
OJIUTOHYKJICOTH/IB), BKIFOYEHHOM B HACTOSIIIYIO 3asBKY IMOCPEICTBOM CCBUIKM BO BCeH CBOeH
nojHoTe. TUNMUYHbIE HUKIMYECKHe 3aMelaroiue rpynmnsl st 2'-0-caxapoB coryiacHoO GhopmyJie
IT packpeitel B Ilarenre CHIA Ne 6,271,358 mon nasBanmem «Hanenennbie Ha PHK 2'-
MOnU(ULIUPOBAHHbIE OJIUTOHYKJIEOTHIBI, KOTOpbIE SIBJISTFOTCSI KOH(OPMALIMOHHO
MPeIBAPUTENIEHO OPTaHU30BAHHBIMIY, BKJIFOYEHHOM B HACTOSIIIYIO 3asBKY MOCPEICTBOM CChLIKH
BO BCEH CBOEH MOJHOTE.

Caxapa, umeromue O-3amecTuTenn Ha PUOO3HIIBHOM KOJIbLIE, TAKXKE COOTBETCTBYIOT
HacTosmemMy wu3o0pereHuto. Tummyuble 3amectutenu miuss O KoJblla BKIIOYAIOT, HO HE
orpanunuuBatorcs umu, S, CH,, CHF u CF,.

ONHUroHYKJICOTUIBI MOTYT TaKXK€ UMETh MUMETHKH Caxapa, TaKhe KaK LIUKJIOOYTHIIOBbIE
TPYyMIbI, BMECTO MeHTodypaHo3HOro caxapa. Tumuunele Ilatentsr CoenmHenHbix IlITaTos,
OTHOCSIIIMECS K TMIOJIyYeHUI0 TaKhX MOOU(UIHUPOBAHHBIX CaxapoB, BKIIOYAIOT, HO He
orpannuuBatorcsi umu, Ilarentsr CHIA NoeNe 5,359,044, 5,466,786, 5,519,134, 5,591,722,
5,597,909, 5,646,265 wu 5,700,920, Bce U3 KOTOPBIX BKJIIOYEHbl B HACTOALLYI) 3asBKY

noCpeaACTBOM CCBUIKH.
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JlononHUTENbHbIE MOAU(HUKAIMM MOXHO TakKe BBOIUTb B JAPYIHX IOJOXKEHHUSIX
OJIMTOHYKJIEOTHa, OCOOEHHO B MOJIOKEHHH 3’ caxapa Ha 3'-KOHIeBOM HykieoTune. Hanpuwmep,
OJTHA JTOTIOJIHUTENIbHAsT MOAU(DUKALINS OJIMTOHYKJIEOTHIOB COTJIACHO HACTOSIIEMY H300PETEHUIO,
KOHBIOTUPOBAHHBIX C JIMTAHJOM, BKJIIOYAE€T XUMHUYECKOE€ CBSI3bIBAHME C OJINTOHYKJIEOTHAOM
omHON wmiu Oojiee AOMOJNHUTENbHBIX HEJUTaHAHBIX TPYNI MM KOHBIOTATOB, KOTOpbIE
MOBBIIIAIOT AKTUBHOCTD, KJIETOYHOE paclpesiesieHne WIN KJIETOYHbIN 3aXBaT OJIMTOHYKJIEOTHA.
Takue rpynmnel BKIFOYAIOT, HO HE OTPAHHYUBAIOTCS UMM, JIMMTUAHbIE TPYIIIBL, TAKHE KaK IpyImna
xonecrepuna (Letsinger et al., Proc. Natl. Acad. Sci. USA, (1989) 86:6553), X0NeBy0 KUCIOTY
(Manoharan et al., Bioorg. Med. Chem. Lett., (1994) 4:1053), Tnoadup, Hanpumep, TeKCHI-S-
tputwtnon (Manoharan et al., Ann. N.Y. Acad. Sci., (1992) 660:306; Manoharan et al., Bioorg.
Med. Chem. Let., (1993) 3:2765), tuoxonecrepun (Oberhauser et al., Nucl. Acids Res., (1992)
20:533), amudarudeckyr Lenb, HAPUMEP, OCTATKH NOAEKaHIuoja Win yHaermwmna (Saison-
Behmoaras et al., FMBO J., (1991) 10:111; Kabanov et al., FEBS Lett., (1990) 259:327,
Svinarchuk et al., Biochimie, (1993) 75:49), docdonunun, Hanmpumep, AU-reKCaaeLHI-parl-
LU EPUH 1200 TPUITUIIAMMOHUN 1,2-nmu-O-rexcanemi-pan-riuuepo-3-H-pocdonar
(Manoharan et al., 7Tetrahedron Left., (1995) 36:3651; Shea et al., Nucl. Acids Res., (1990)
18:3777), monnaMUHOBYIO WM MOJU3TUIICHINIHKONEBYIO nenb (Manoharan et al., Nucleosides &
Nucleotides, (1995) 14:969) wunu ykcycHyro Kucioty anamantana (Manoharan et al.,
Tetrahedron Lett., (1995) 36:3651), manmurunshyto rpynny (Mishra et al., Biochim. Biophys.
Acta,  (1995)  1264:229), wunm  OKCTafeLMJaMHH- WO TeKCHJIAMUHOKapOOHMII-
okcuxonecrepunoByto rpymmny (Crooke et al., J. Pharmacol. Exp. Ther., (1996) 277:923).

Hacrosimee mn3oOpereHne Take OXBATHIBAET KOMIIO3UIMH, B KOTOPBIX HCHOJIB3YIOT
OJIMTOHYKJICOTH/IbI, KOTOPbIE SIBISIOTCS B 3HAYUTENBHOW CTENEHUM XHPAJIbHO YHUCTBIMH T10
OTHOLIEHHIO K KOHKPETHBIM TOJIOXKEHUSM OJIMTOHYKJICOTHIOB. I[IprMepsl B 3HAYUTEIHHON
CTENEHU XHPAJTBHO YHCTBHIX OJHTOHYKJIEOTUIOB BKJIIOYAIOT, HO HE OrPAHHYUBAIOTCS HMH,
OJIMTOHYKJIEOTHIbI, UMeroLIHe (ochOTHOATHBIE CBsI3H, KOTOpbIE MO MeHblneil Mepe Ha 75%
spisitoTest Sp wm Rp (Cook et al., ITarent CIIA Ne 5,587,361), 1 ONMIrOHYKJICOTHUABI, HMEIOIIHE
B 3HAYUTENBbHON cremeHu xupaipbHOo uyuctele (Sp wmm  Rp) ankundochoHaTHbIE,
docdopamunarusie unu Gochorpmpupubie cBszu (Cook, ITatenter CIITA NeNe 5212295 wu
5,521,302).

B HekoTOpBIX Ciy4asiX, OJHIOHYKJIEOTHJ MOXKHO MOIU(DUIMPOBATE C IOMOLIBIO
HeNmurangHoi rpymmbel.  KonamuecTBO  HENMTaHOHBIX — MOJIEKYJ, KOHBIOTHPOBAHHBIX €
OJIUTOHYKJIEOTHIAMH C  I[ENbI0  IOBBIIIEHUS AKTUBHOCTH, VJYYLIEHHUS  KJIETOYHOTO
pacripeneneHus WK KJIETOYHOTO 3aXBaTa OJMIOHYKJIEOTHUA, U TPOLEAYPBI IJIsl OCYIIEeCTBICHUS

TakOro KOHBIOTMPOBAaHMs IOCTYIIHBI B Hay4HOW Jjuteparype. Takue HEJIUraHAHble IPYIMIIbI
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BKJIIOYAIOT JIMITUIHBbIE TPyIIbl, Takue kak xojectepuH (Letsinger et al., Proc. Natl. Acad. Sci.
USA, (1989, 86:6553), xoneByro kucnory (Manoharan et al., Bioorg. Med. Chem. Lett., (1994)
4:1053), Tnoaup, Hanmpumep, rexcmi-S-tpuruirnon (Manoharan et al., Ann. N.Y. Acad. Sci.,
(1992) 660:306; Manoharan et al., Bioorg. Med. Chem. Let., (1993) 3:2765), Tnoxonectepux
(Oberhauser et al., Nucl. Acids Res., (1992) 20:533), anudarnueckyro Lemb, HapuMep, OCTaTKH
noxexkaHauosa win yHneuuia (Saison-Behmoaras et al., FAMBO J., (1991) 10:111; Kabanov et
al., FEBS Lett., (1990) 259:327; Svinarchuk et al., Biochimie, (1993) 75:49), docdonumnun,
HANpuMep, AH-TeKCANeHMI-Pall-TIUIepuH Wid TpudTHIaMMOHUH 1,2-mu-O-rekcaaeuni-pan-
riuiepo-3-H-pochonar (Manoharan et al., Tetrahedron Lett., (1995) 36:3651; Shea et al., Nucl.
Acids Res., (1990) 18:3777), nonuaMUHOBYIO WM MOJIM3THIICHIJIMKONEBYIO Lenb (Manoharan et
al., Nucleosides & Nucleotides, (1995) 14:969) unu ykcycHyro Kucioty anamanrada (Manoharan
et al., Tetrahedron Lett., (1995) 36:3651), nanmutunenyro rpynmy (Mishra et al., Biochim.
Biophys. Acta, (1995) 1264:229), wuam OKCTaAeUWJIAMUH- WIA T'€KCUIAMUHOKapOOHMII-
okcuxonecrepunoByto rpymmy (Crooke et al., J. Pharmacol. Exp. Ther., (1996) 277:923).
Tunuueble TpoHEnyphl KOHBIOTALWU BKIKOYAOT CHHTE3 OJUIOHYKJIEOTHUIOB, HECYLINX
AMHUHOJINHKED B OJHOM WM OoJyiee TOJOKEHHU MOCJIENOBATEIbHOCTH. AMUHOTPYIIA 3aTeM
pearupyer ¢ KOHBIOTMPYEMOW MOJEKYJIOH, MPU YY4aCTHH COOTBETCTBYIOLIETO CBSI3bIBAIOIIETO
WIM  aKTHUBHPYIOLIEr0  areHra. Peaknuio  KOHBIOTALMM  MOXKHO  OCYINECTBJATH €
OJIMTOHYKJIEOTHJIOM, KOTOPBIH OCTAeTCs CBSI3aHHBIM C TBEPAOW IOAJIOKKOM, WM TOCHe
OTAENIEHUs] OJIMTOHYKJIEOTHAa B SKUAKOM (pase. OumcTka KOHBIOTaTa OJIMTOHYKIJIEOTHAOB C
nomotbio BOXXX 00pI4HO 1O3BOMIAET MOJYYaTh YUCTHIH KOHBIOTAT.

B kauecTBe anpTepHATUBBI, MOJIEKYJY, KOTOPYIHO HEOOXOANMO KOHBIOIMPOBATH, MOXKHO
npeoOpa3oBaTh B CTPYKTYPHBIH 3JIEMEHT, TaKOU Kak (HocPOopaMUAMT, MOCPEACTBOM CITUPTOBOM
TPYIIBI, TMPUCYTCTBYIOIIEH B MOJIEKyJe, WIH MyTeM MPUCOSAUHEHHs JIMHKEpa, HEeCyIero
CIHUPTOBYIO FPYIITY, KOTOPast MOJKET OBbITh (hocHOpUIMpPOBaHa.

BaxxHO, 4YTO KaXOpli M3 OSTUX MOAXOAOB MOXKHO TPUMEHATb Ui CHUHTE3a
OJIMTOHYKJIEOTHIIOB, KOHBIOTHMPOBAHHBIX C JIMTAHAOM. AMHHOCBSI3aHHBIE OJINTOHYKJIEOTHUIBI
MOXHO OOBEOUHHTb HEMOCPEACTBEHHO C JIMTAHAOM  MOCPENCTBOM  HCIIOJIb30BAHUS
CBSA3BIBAIOLMX pEAareHTOB WM [Ocje AakTuBauuu JuraHga B kadectBe NHS  N-
THAPOKCUCYKLIMHUMHUAA  WIH  NeHTQTOp(EHONaTHBIM  CIOXKHBIM  3¢upom.  Jluranasl
dochopaMuIUTEl MOKHO CHHTE3HPOBATH MOCPEICTBOM NMPUCOCAMHEHUS] aMHHOTEKCAHOJIBHOTO
JUHKEpa K OJHOM U3 KapOOKCHJIBHBIX TIPYyMIIl C MOCIEAYIIUM (POChHUTHINPOBAHIEM
TEPMUHAJIBHOW CHUPTOBON (PYHKIMOHANBHOW Tpymnmbl. MOXKHO Take HCIOJIb30BATh APYTHE
JUHKEpbl, TaKue Kak LHUCTAMHH, [Js1 KOHBIOTUPOBAHMUS C XPOJALETUIIBHBIM JIMHKEPOM,

MPUCYTCTBYIOLIUM HAa CUHTE3UPOBAHHOM OJIMTOHYKJIEOTHUIE.
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Crnerpanucty B OaHHON OONACTH TEXHMKH XOPOLIO M3BECTHBI CIIOCOOBI BKIIFOUEHUS
MOJIEKYJl ~COTJIACHO HACTOSLIEMY HM300PETEHHIO B  KJIETKH, TKAaHM W  OPTaHU3MBL
CootBercTByIOIME TPUMEPHI ObUIM TAK)KE NPENOCTABIECHbI BbIIE B JETAIBHOM OIHMCAHUU
Hacrosmero uzoOperenus. Hampumep, MOnekynbl HYKJIEHHOBOH KHCJIOTBI HJIM BEKTODPbI
COTJIACHO HACTOSIIEMY H300pETEeHHI0, KOAUPYIOLIHME MO MeHbliel mepe omHy uenb aHPHK
COTJIACHO HACTOSIIEMY M300PETeHNI0, MOTYT OBITh BKJIFOUEHBI B KJIETKH MM TKaHU C TIOMOIIBIO
croco0OB, U3BECTHBIX B TAHHOH 00JIACTH TEXHUKHU, TAKUX KaK TPAHC(PEKIUH U T.1I.

Taxke Obuth mpencTaByieHbl MyTH U criocoObl BBeneHus mosiekysn nHPHK. Hampumep,
HATpaBJIEHHAs] JOCTABKA C MOMOINBI TNIMKO3WJIMPOBAHHBIX U MOAMMHUIIUPOBAHHBIX (HOJTUEBOH
KHCJIOTOM MOJIEKYJI, BKJIIOYasi UCMOJIb30BAHUE MOJIUMEPHBIX HOCUTENEH C JIMFaHAAMH, TaKUMHU
KaK Tajakro3a M JIAKTO3a, WIH MPUCOCONHEHHE (ONMEBOW KHUCJIOTHI K Pa3IMYHbIM
MaKpOMOJIEKYJIaM, IO3BOJIIET OCYIIECTBIJISATh CBS3BIBAHHE MOJEKYJ, KOTOpPble HEOOXOIUMO
IOCTaBHTD, C peLenTopaMu (oNneBol KUCIOThL. M3BecTHA HAINpaBIeHHAs JOCTaBKa C IOMOIIBO
NMEeNTHIOB W OENIKOB, OTJIMYHBIX OT aHTUTEN, Hampumep, Bkitouas RGDwmonuguumupoBaHHbIE
HaHo4acTHIbl st foctaBku MUPHK i1 vivo nimm My TbTHKOMIIOHEHTHBIE (HEBUPYCHBIE) CHCTEMBbI
JOCTaBKM, BKJIIOYas KOPOTKHME LMKJIOAEKCTpuHbL anamMaHTuH-PEG. Taxke npenycmoTpeHa
HANpaBJIEHHas] JOCTaBKa C HCIOJb30BAHWEM AaHTUTEN WM (PParMEeHTOB AaHTUTEJN, BKIIOYAs
(MoHOBanentHble) Fab-¢parments! anturena (wnm npyrue (pparMeHThl TaKOro aHTUTENA) WU
opHouenoveyHele aHtutena. I[loaxoasl g MHBEKUMN U LEJIEBOM HAaNpPaBIE€HHOW JOCTAaBKU
BKJIFOYAKOT, CPeAu IpO4Yero, TMAPOAMHAMUYECKYIO BHYTPUBEHHYIO MHBEKLUIO. Takxke s
HaNpPaBJIE€HHOM IOCTABKHM MOXHO HCIOJIb30BaTh XoJecTepuHosble KoHbloratel AHPHK, rae
KOHIOTALMsI ¢ JIMNOQWIbHBIMH TPYIIIAMH TOBBIIIACT KJIETOUHBbIH 3aXBaT M yJIyd4IlaeT
(bapMaKOKWHETHKY ¥ OHOpacnpenesieHHe OJIMTOHYKJIEOTHIOB B TKaHSAX. Takke W3BECTHBI
KaTHOHHBIE CHUCTEMbI JOCTaBKH, B COOTBETCTBUU C KOTOPBIMU CHUHTETUYECKHE BEKTOPBI C
PE3YIABTUPYIOIIMM  TOJIOKUTENbHBIM  (KaTHOHHBIM) — 3apsiioM  obyierdaror  oOpa3oBaHue
KOMIUIEKCA C TOJIMAHUOHHON HYKJEHWHOBOW KHUCJIOTOM W B3aUMOJCUCTBHUE C OTPULIATENIBHO
3apsSUKEHHON MeMOpaHOW KJIeTKH. Takue KaTHOHHBIE CHCTEMBI JOCTaBKM BKIJIFOYAKOT TAaKXKe
KaTHOHHBIE JINIIOCOMAJIbHBIE CHCTEMbI AOCTABKH, KaTHOHHBIE CUCTEMBbI JOCTABKM HAa OCHOBE
MOJIUMEPOB U MenTuAoB. JIpyrue cucTeMbl MOCTaBKU I KierodHoro 3axsata AHPHK/MuPHK
npeacTaBisIoT coboi antamepHsie ac/MUPHK. Takke moaxonbl T€HHOH Teparnuu MOTYT OBITh
UCTIONB30BaHbl 1yl poctaBku Mosiekyn AHPHK cormacHo Hacrosimemy H300peTeHHIO WIIH
MOJIEKYJI HYKJIEMHOBOW KHMCJIOTBI, X KOAUPYIOIUX. Takue CUCTEMbI BKIKOYAOT UCIOJIb30BAHUE
HEMAaTOTeHHBIX BUPYCOB, MOAM(DUIIMPOBAHHBIX BUPYCHBIX BEKTOPOB, a TaKXe JIOCTaBKY
MOCPENCTBOM HAHOYACTHI] MM JIUIOCOM. Jlpyrue crnocoObl TOCTABKU Il KJIETOYHOTO 3aXBaTa

nHPHK sBRstOTCS 3KCTpaKopnopajibHBIMH, HapuMep, 00padoTKa KJIETOK, OPraHOB U TKaHe! ex
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vivo. HexoTopele M3 3THX TEXHOJOTWH OnucaHbl M 00OOIIEeHBI B MyOJNUKALMSIX, TaKUX Kak
Akhtar, Journal of Clinical Investigation (2007) 117:3623-3632, Nguyen et al., Current Opinion
in Molecular Therapeutics (2008) 10:158-167, Zamboni, Clin Cancer Res (2005) 11:8230-8234
or Ikeda et al., Pharmaceutical Research (2006) 23:1631-1640.

Ecnu He onpeneneHo oOpaTHOe, BCe TEXHUYECKUE U HAYYHbIE TEPMUHBI, UCIIOJIb3yEeMbIE B
HACTOsIIIEH 3asiBKe, UMEIOT 3Ha4€HHe, OOBIMHO MOHMMAaeMOe CIIELHAIMCTOM B JaHHOH 00iacTH
TEeXHUKH, K KOTOPOH OTHOCHTCS Hacrosimee uzoOpereHne. XOTs CIOCOOBI M MaTepHaIbl,
NOJOOHBIE WJIM SKBUBAJICHTHbIC ONMHCAHHBIM B HACTOSIICH 3asBKE, MOXKHO HCIOJb30BaTh Ha
NPAKTHUKE WM MPH TECTUPOBAHUH U300pETEHUs], MOAXOAALINE CIIOCOOBI U MaTepHAJIbl OMUCAHbBI
HIoke. Bce myOnmkarmu, NMaTeHTHbIE 3asBKM M TATEHThl BKJIOYEHBI B HACTOSIIYIO 3asBKY
TIOCPEICTBOM CCBUIKM BO BCeH CBOell mosiHoTe. B ciydae KOH(JIMKTa HACTOsIIEe ONMUCAHUE,
BKJIFOYAsi OMpeseNieHns, OyAeT MMeTh NpEeNMYINeCTBeHHYI0 cimty. Kpome Toro, marepualsl,
CHOCOOBl M TMPHUMEPBl SIBISIFOTCSI TOJBKO WJUTIOCTPATUBHBIMH M HE TNPEAHA3HAYEHbI IS
OTpaHUYEHUsI.

IIpenycMOTpeHHbIE BbIIIE BAPHAHTHI PEATHM3ALMHM U MyHKTHl HACTOSIIETO H300peTeHUs
WJUTIOCTPUPYIOTCS CIEAYIOLMMHU HE ONPaHUYMBAOIIUMHU IPUMEpPaMU.

I[TPUMEPBI

Hoemmucpukayua onPHK oOnsa mepaneemuyueckoeo npumenenus. KoHCTpynpoBaHue
nHPHK nposonwmmu nist unentudukanuun nHPHK, cnennduydeckn HalleneHHON HA T€HOTHUITBI A,
B, C u D Bupyca renatuta B ns TepaneBTH4eCKOr0 NPUMEHEHHUS.

CHavana u3BeCTHbIE T€HOMHbBIE ITOCJIEI0OBATENbHOCTH BUpYyca renmatuta B 3arpyskanu u3
6a3pr NCBI Genbank (y4erHsie Homepa npusenensl B Tabnuue 6). MHpopmammo o reHoTHnax
Opamu w3 ¢aiioB NCBI Genbank wnm ompenensiy ¢ MOMOIIBIO  KOMIIBIOTEPHOTO
NIOJIyaBTOMATHYECKOTO CpaBHEHHsI C Oa30BbIMU TeHOMaMmH (y4eTHble HOMepa MPUBEACHbI B
Tabmuue 06).

I'enomHBIE TOCHIEnOBaTeNbHOCTU TreHOTHNOB A-D Bupyca rematura B wm3ydamu ¢
MIOMOIIBK) KOMITBFOTEPHOTO aHaW3a ISl MACHTH(HUKAIMKA ONTUMAJbHBIX OOJacTei-MuIIeHen
st areHToB PHKM, a MMEHHO BBICOKO KOHCEPBATHUBHBIX IMOCJIEAOBATENBHOCTEH YYaCTKOB
IuHON 17 HYKJIEOTHIOB, KOTOpBIE ObLTH Obl MASHTUYHBI 10 MEHbLIeH Mepe Ha 90% ms Bcex
NOCJIENOBATENBHOCTEMN.

ITpn unentnduxammu arentoB UPHK BpIOOp OrpaHuuuBaiu MOCIEAOBATEIBLHOCTSIMH
17MepoB, UMeIOIUX MO MEHbIIEH Mepe Ba HapyLIeHUs] KOMIUIEMEHTAPHOCTH MO OTHOLIEHHUIO K
mo0oil mocnenosarenbHOCTH B Oasze maHHbIX udenoBeka RefSeq (Bepcust 41), koTopas, Kak Mbl
IpeaIoiaraeM, NpeAcTaBseT MOJHbINH TPAHCKPUIITOM 4Y€JIOBEKA, UCIOJb3Yysl COOTBETCTBYIOLIUI

AJITOPUTM.
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Bce nocnenoBarensHocTH 17MepoB, comeprkaiue 4eTbipe min OoJiee mocieI0BaTeIbHBIX
G (monu-G nocnenoBaTeIbHOCTH ), UCKITIOYAIN U3 CUHTE3a.

IlocnenoBarenbHOCTH  JIMHOW 19  HYKI€OTHMAOB ONpEAENsNId  KAaK CKPBIBAIOLIUE
BbIOpaHHbIE 17Meph! B MONOXKEHUsAX co 2 mo 18.

Ot nocnenosarenpHocTH 19mepoB nmamu arentel PHK wunTepdepenumn (PHKn),
NePEKPECTHO-PEAKTUBHBIE C TE€HOMHBIMU IIOCJIEAOBATENbHOCTAMU reHoTunos A-D  Bupyca
renatuta B, u oOpa3zoBaau ocHOBY aiisi cuHTe3a arenToB PHKu B npunaraemerx Tabmumax 1 u 2.

Cunmesz  onPHK.  OnuroHykiaeoTHabl  CHHTE3UPOBAJIM B  COOTBETCTBUH  C
dochopamunuTHON TEXHOJIOTHEN Ha TBepAOH (ase. B 3aBucuMocTH OT MacuITada HCIOIB30BAIN
cuarezatop ABI 394 (Applied Biosystems) miu AKTA oligopilot 100 (GE Healthcare,
Opaiidbypr, 'epmanusi). CUHTE3 OCYIIECTBISUIM Ha TBEPAOH MOMJIOKKE, W3TOTOBJICHHOH W3
cTekna ¢ KoHTponupyeMbiM pasmepoMm mop (CPG, 520A, ¢ marpyskoii 75 muxpoMoms/T,
nonyueHHo# ot Prime Synthesis, Acron, IlencunbBanus, CIIA). Bee 2'MognduumpoBaHHbe
dochopamunuter PHK, a takke BcriomoratenbHble peakTuBbl 3akasbiBain y SAFC (I'amOypr,
I'epmanust). Mcnonb3oBanu cnepyromue 2'-O-metundocpopamuaursr: (5'-O-1UMETOKCUTPUTHI-
NO-(6enszoun)-2'-O-metun-anenozus-3'-0-(2-1uano>tun-N, N-IMH30TIPONUIaMUHO )
docopamunut, 5'-O-mumeroxcuTputa-N*-(anetin)-2'-O-MeTua-UuTHANH-3 -O-(2-1HaHo TUI-
N,N- uauuzonponunamMuso) pochopamuaut, (5'-O- mumeroxcu-Tputin -N2-(1300yTupun)-2'-O-
MeTUI-ryaHo3uH-3'-0-(2- mmanostun -N,N- aumszonponmnamuzo) Qocopamumur u  5'-O-
IUMETOKCU-TpUTHN  -2'-O-Metunypunus-3'-O-(2-  mmanostun  -N,N-  ITUH30MPONUIAMUHO)
dochopamunur. 2'-ne3okcu-2'-prophochopaMUIUTEI HECIU Te K€ 3AIUUTHBIE TPYMIbI, 4TO 2'-0-
metrmnn PHK amunutel. Bece amunutsl pactBopsiiu B Oe3BogHoM aueronutpuie (100 MM) u
nobasnsmn Mosekynsipubie cuta (3A). Jlna obpasosanus 5'-ocdara ucronszosamm 2-[2-(4,4'-
TMMETOKCUTPUTHIIOKCH) STUICYIBGOHNI [3THI-(2-1maHos T )-(N, N-Tuu30npornm ) -
docdopamunur npousBonctea Glen Research (Crepiunr, Bupmxunus, CIIIA). {ns BBeneHwus
C-6 amuHONMMHKepa Ha S'-KOHEI] OJUrOMEPOB MPUMEHSIH O(TpU(TOPOALIETHIIAMUHO )-TeKCHIT-(2-
1ranos T )-(N, N-nuusonponun)-pochopamuanr  npousBogactea Thermo  Fisher  Scientific
(Munyokn, Buckoncun, CIIIA). S'Monudukamun BBogWIM 0€3 KaKuUx-IHOO M3MEHEHUH LMK
CHHTe3a. B KauecTBe aKTHBHMPYIOIIETO pacTBOpa HCHojdb3oBamu S-atunruorerpazon (ETT,
500 MM B anieroHuTpuie). Bpemsi koHTakTa coctaBisuio 6 MuH. J{ist BBeneHus: pochoTHOaTHBIX
csizedl mpumensi S0 MM pactBop 3((muMeTHIaMHHO-METHIINACH)aMIHO)-3H-1,2 4-nutnazon-
3-tmona (DDTT, mnonyuennbsiii or AM Chemicals, Oymencaiin, Kamudoprus, CIIIA) B
6e3BonHOM aneronuTpuie/mapuanae (1:1 06./00.).

Omoenenue u cuamue 30UUMHLIX 2PYRN C NPUCOCOUHEHHO20 K NOONOICKE ONUSOMEPA.

ITocne okoHuanust TBepAO(A3HOTO CHUHTE3a YNAJSUIH ITMAHOATHIbHBIE 3aIUTHBIE TPYIIbBI C
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nomomplo 30-MuHyTHON 00pabotku 20% AMATHIAMHHOM B aLETOHUTpHIE Oe3 OTHeIeHus
OJIMTOHYKJIEOTHJOB OT TOAJIOKKH. 3aTeM BBICYIIEHHYIO TBEPAYIO IOAJIOKKY IMEPEHOCHIIN B
npoOUpPKY BMECTHMOCTBIO 15 mMi u oOpabaTbiBaii KOHLEHTPUPOBAHHBIM BOJHBIM aMMHAKOM
(Aldrich) B Teuenne 18 u mpu 40°C. Ilocne ueHTpudyrupoBaHus CynepHATaHT MEPEHOCHIN B
HOBYIO ITPOOUPKY U MPOMBIBAIU CTEKJIA C KOHTPOJIUPYEMBIM Pa3MEPOM IOP BOAHBIM AMMHAKOM.
OObenrHEeHHBIE PACTBOPBI HCTIAPSITH, TBEPABIHA OCTATOK pacTBOpsun B Oydepe A (cm. HIke).

Ouucmka  onueonyxkieomuoog. HeouHIeHHbIE OJUroOMepbl OYHINAIH C MOMOIIBIO
aHnoHooOMeHHoN BOXKX, ncnonb3yst konoHkKy, 3anonHeHHyro Source Q15 (GE Helthcare), u
cucremy AKTA Explorer (GE Helthcare). bydep A mpencrasnsin coboit 10 MM nepxiopat
Hatpusi, 20 MM Tpuc, 1 MM EDTA, pH 7,4 (Fluka, bykc, HIBeiinapusi) u conepxkan 20%
aneronutpuia, oypep B mpencrasnsin coboii Oydep A 3a uckimouyennem 500 MM mepxiiopata
Hatpusi. [lpumensimn rpamumeHt ot 22%B no 42%B B 32 oObemax komonku (CV).
Peructpuposanu Y ®@-nornomenne npu 280 umM CoorBercTByIOLINE (Ppakuuu OOBEAUHSIIH U
npeuunutuposaiy ¢ nomoinbo 3M NaOAc, pH=5,2 u 70% staHona. 3aTeM ocaloK NPOMbIBAJIH
70% sTaHoNMOM. B KauecTBe albTepHATHBBI MPOBOAIIM OOECCONUBAHHE, WCIIONB3Ys KOJOHKHU
Sephadex HiTrap (GE Helthcare) B cooTBETCTBUY ¢ MHCTPYKLIUEH MTPOU3BOIUTEIIS.

Omoicue  onuconykneomuoos 0na  oopazoséanus muPHK. KommiemeHtapHble 1enu
CMELINBAN C TIOMOLIBIO 00beTUHEHNS S5KBUMOJIIPHBIX pacTBopoB PHK. Cmeck nuodunuzosanu
U BOCCTAHABIMBAJIN COOTBETCTBYIOLINM oObeMoM Oydepa nna orxkura (100 MM NaCl, 20 MM
docdar Hatpus, pH 6,8) mist mocTikeHus skenaeMol KOHLEHTpanuu. PacTBop momernanyd Ha
BOIsHYIO Oanro mpu 80°C, KOTOPYIO OXJIAXKAAIH 10 KOMHATHOW TeMIepaTypsl B TeUEHHE 3 U.

Cxkpunune BI'B  mPHK-nanpaenennoii onPHK in vitro. Bextrop psiCHECKT™-2
(Promega) comepXMT JABa pPENOPTEPHbIX TeHAa MJii MOHUTOpHHra aktuBHoctu PHKu:
CHHTETHYECKYIO Bepcuio reHa mouudepassr renilla (hRluc) u cuaTeTHueckuii ren mouudepasst
ceerisiukoB (hluct). M3amepenne akTUBHOCTH JEOLM(epasbl CBETISTYKOB MO3BOJISIET OLCHUBATH
U3MEHeHus, He cBs3aHHble ¢ akTuBHOCThIO PHKu wuccnenyemoit nHPHK. AxTuBHOCTB
monmdepassr renilla 1 CBETITYKOB H3MEPSUIIH, HCIIONB3Ys CHCTEMY aHaim3a moundepassl Dual-
Glo® (Promega). Untepecyromue caiitbl-Mumenn BI'B BcTpamBamu mocie KIOHHPOBAHUS B
BekTOop psiCHECK™-2, B0 MHOKECTBEHHYIO KJIOHUPYIOLIYIO 00NACTh, PACIIONIOKEHHYIO Ha 3' OT
CTON-KOJIOHA TPAHCILSILMU M MOJHA XBOCTa CHHTETHYECKOro reHa oundepasst renilla. JInauro
kietok COS-7 TpaHchUIIMpOBaNIN BEKTOPOM H MOCJIEAOBATENIbHO 00padaThIBaIH JINMOTUIEKCAMHI
maPHK-munogexramuna 2000, HanpaBneHHbIMU Ha mocnenoBatenbHocTH BI'B. O¢ddexr PHKw,
kotopbiM obnanaer nHPHK B oTHOmEHMH KJIOHHMpOBaHHOrO caira-muinenn BI'B, onpenensiny,
U3Mepsist aKTUBHOCTD CIIUTOrO reHa jonudepassl renilla.

Cozoanue eexmopos psiCHECK, cooepocawyux nocieoosamenvnocmu-viuuieny. C
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uenpr0 usydenus: aktuBHoctd JHPHK B otHomenumn BI'B, xoHcTpynpoBanu nBOWHOU
mrorudepasueiii BI'B peroprep. Obnactu ¢ 84 mo 805, ¢ 1075 mo 1992, ¢ 2165 mo 2530 u ¢
2718 mo 2940 reHOMHOHN NOCIENOBAaTEIbHOCTH BHUpPyCa remarura B ¢ y4eTHbBIM HOMEpPOM
EUS554538.1 (renorun C) obvenunsanu in silico. IlpennamepenHo BBoamiu ase myTtauuu (128
A—T, 598 T—C, nonoxenus: otHocsitcs kK EUS54538.1). Onna mytauus Oputa HeoOXoauma Asist
ynaneHuss BHyTpeHHero caiita Xhol. Bropas myraums npuBena K yAQJEHHIO €IMHHYHOIO
HapyueHuss komriuiemMeHtapHoctu k AHPHK. Oty BI'B  KOHCTpYKUHMIO-MUIIEHBb yAJTUHSINA
noOaBieHHEM PECTPUKLMOHHBIX CAalTOB Kak Ha 5', Tak W Ha 3'-koHue. MCKyCCTBEHHYIO
nocienosarenbHocTh JIHK xummdeckn cuntesuposanu B Geneart (PerencOypr, ['epmanus) u
kionuposanu B caiit Xhol/Notl neoitHoro sronudepasnoro sekropa psiCHECK™-2,

Ipancexyua u xonuuecmeennoe onpeoenenue aoyugepazvr. Knerku Cos-7 (DSMZ,
Bpaynmseiir, I'epmanus, katanoxserii Ne. ACC-60) BeiceBamu ¢ IUIOTHOCTbIO 2,25x10*
KJIETOK/JyHKAa Ha 906-IyHOUHBIC TIUIAHIIETHl. TpaHCHEeKIHMI0 TUIA3MUIOH OCYIIECTBISUIM B
koHueHtpauun S50 Hr/ayHka ¢ 0,5 mxu/nyHka Jlunogexkramuna 2000 (Invitrogen GmbH,
Kapncpys, I'epmanus, karanoxkseiid Ne 11668-019), kak omucano npoussoaurenem. Uepes 4 4
nocjie TpaHC(hEKINH BEKTOpa cpeny oTtOupanu u AodaBisum CBexyr cpeny. Ilocie storo k
kaerkam noOasisnu fHPHK B xonuentparum 10 HM wmm 1 HM, ucnonesys Jlunodexramun
2000, xak ommucaHo Bbime. C Lenbl0 ONTUMHU3AaLMU NepekpbiBaHusg reHotuna BIB u
MUHUMU3ALUN pa3BUTHUs pe3ucTeHTHOCTH Kk AHPHK MOXXHO HcCIonb30BaTh ABE pa3UyvHbIE
nHPHK B koMOunHammu ogHoBpeMeHHO. [[1s1 ;eMoHCTpanuu 0OOCHOBAaHHOCTH TAaKOTO IMOAXONA
napel aByXx pasnuuHblx JHPHK BeiOmpamn w3  Haumbonee s¢ddextuBHbix mHPHK ¢
JOTOTHUTEIBHON CKJIOHHOCTBIO K ONNTUMU3UPOBAHHOMY NEPEKPBIBAHUIO F€HOTHUIIA.

nHPHK nobGassiiu k kjeTkam B KoHUeHTpauuu 5 HM wiu 0,5 HM mis kasknoit aHPHK,
nojyyass B pesyjbrate cymmapHyio KoHueHTpauuro AHPHK 10 sM wunu 1 HM, ucnomnw3ys
Jlunodexramun 2000, xak omucaHo Bbime. KieTku jgm3upoBaiy uepe3 48 4acoB, MCMONB3Ys
peakTHBBI JIOIU(EPa3bl, KaK OMUCAHO MPOU3BOAUTENEM. Y poBeHb Oenka smormdepassl renilla
HOPMHPOBAJIH 110 OTHOLICHHUIO K YPOBHIO JIFOLIM(epasbl CBETIITYKOB JUIS OLeHKH 3()()EeKTUBHOCTH
tpanchekunu. Jnsa kaxmoit mHPHK coOupanu naHHble € YeTblpex OTAENbHBIX Todek. llo
MeHblen Mepe oany AHPHK, HeponcTBeHHYIO KO BCEM CaliTaM-MHIIEHSM, HMCMOJIb30BAIU B
Ka4eCTBE OTPHULATENILHOTO KOHTPOJS JJisl OIpeneNieHHs] OTHOCUTENBbHOrO YpPOBHS Oelka
mrorudepaser  renilla B kierkax, obpaboranHeix nHPHK (Tabnuma 8). Jlns cpaBHeHus
MOAABJISIFOLIEH aKTUBHOCTU B YCJIOBUSIX MOJHONW KOMILIEMEHTAapHOCTH cuHTe3uposanu n1HPHK ¢
MOJTHOH KOMIUIEMEHTAPHOCTBIO OTKPBITOH paMke cunThiBaHUS renilla  n3ydanu B mapajuiens ¢
BI'B nuPHK.

JlaHHBIE OTHOCUTEJILHO HHIMOMPOBAHUS NIPEACTaBJICHbI B puiaraeMoii Tabnure 2.
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Cmabunsnocms onPHK. CrabunpHocts AHPHK, HanenenHoii Ha Bupyc rematuta B
YeJIOBeKa, ONPeNessUH B aHAIM3E i1 Vitro ¢ 000N OJHOM M3 ChIBOPOTKH YEJIOBEKA, SIBAHCKOTO
MaKaka WJI MBIIIHU C TOMOIIBIO H3MEPEHUS NePHOAa MONYKU3HU Ka)KIOH OTAETbHOMN LeTu.

Hsmepenuss npoBOAWIM B TpPEX MOBTOPaxX AJsl KAKAOM BPEMEHHOW TOYKH, MCHOJb3Ys
3 Mk obpasua 50 MmkM agHPHK, cmemanHoro ¢ 30 Mk ChIBOpOTKHM desioBeka (Sigma),
CBIBOPOTKH SIBAHCKOTO Makaka (Sigma) miu cbiBopoTku Mbi (Sigma). Cmecn nHKyOHMpoBaiy B
teueHne 0 muH., 30 muH., 1 4, 3 4, 6 u, 24 4, win 48 4 npu 37°C. B kadecTBe KOHTPOJIS
Hecnieuduueckoit aerpagaunu 1HPHK unkyOuposamu ¢ 30 mxn 1x ®BP pH 6,8 B Teuenue 48
4. Peakuuu ocraHaBmuBaiu nodasjaeHueM 4 M nporerHassl K (20 mr/mn), 25 mxn «PactBopa
s mu3uca TkaHeil u kietok» (Epicentre) n 38 Mk Boxbl Musuminop B TedeHue 30 MUH. Tipu
65°C. O6pasusbl 3ateM ¢unsTpoBain uepes 0,2 MKM 96-yHOUHBIH (YUIBTPOBAIBHBIN TUIAHIIET
npu 1400 06./MuH. B Te4eHHE 8 MHH., BB TPOMBIBAJIN C IOMOIIBIO 55 MKJI BOABI MUJUTHIIOP
¥ CHOBA (PMIIbTPOBAIIH.

Jlns pa3aeneHus OTAENbHBIX LieNel U aHalln3a OCTaBLIErOCs OJHOPA3MEPHOTO MPOAYKTa
(TTPIT) oOpasusl paszaensnn MeTonoM HoHooOMeHHON BOXKX Ha xpomatorpade Dionex Summit
B JICHATYPUPYIOIIUX YCJIOBHSIX, UCIOJB3ysl B KauecTBe aytoeHta A 20 MM Naz;P0s B 10%
aueronutpuiie pH=11 u B kauectse amoenTa B 1M NaBr B ammoenre A.

IIpumensinu cnenyomui rpaiueHT:

Bpewms %A %B
MUH.
-1,0 75 25
1,00 75 25
19,0 38 62
19,5 0 100
21,5 0 100
22.0 75 25
24.0 75 25

JIis Kakaol MHMKEKLIUU XPOMATOTPaMMbl MHTETPUPOBAIA aBTOMATHYECKH C IMOMOIIBIO
nporpammHoro obecrnedenuss BOXX Dionex Chromeleon 6.60 u npu HeoOXOAMMOCTH
OLICHWBAJIM BPYYHYH. BCce muomaay mukoB KOPPEKTUPOBAIM OTHOCHTEIBHO MUKA BHYTPEHHETO
crarnapta (BC) u HOpMHpOBaM IO OTHOIICHUIO KO BpeMeHr uHKyOaruu t = 0 muH. [Tnomane
nuka u nojaydeHHoe 3HadyeHue I[IPII paccuuTeiBanmm 111 KakaOH OTHAENBHOM LENH U Tpex
MOBTOPOB OTAENBHO. [lepuon nmonyxu3Hu (tV2) Henu onpenes sy Mo CpenHell BpeMEeHHOU TOYKe
(h) nns Tpex moBTOPOB, B KOTOPO# Aerpaauposaia nojosuHa [TPI1. PesynbraTsl npencraBieHb!

B npuitaraemoint Tabmnmue 3.
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P®OPMYVYJIA U3OBPETEHUA

1. Cmoco® momy4deHHs MOJEKYJbl JIBYHHTEBOH pPHOOHYKIEMHOBOW  KHCJOTBHI,
BKJIFOYAFO LU

CUHTE3UPOBAHUE KOAUPYIOLIEH LN, COAEpsKalled IO NOpsAAKy Hykieotuasl 1-19
moboit u3 SEQ ID NO: 2, 3, 5, 6, 10, 13, 15-18, 22, 23, 26-28, 30, 37, 42, 43, 72, 79, 82, 91, 95,
98, 104, 107, 108, 112, 116, 122, 125, 131, 132, 151 u 153;

CHUHTE3MPOBAaHUE HEKOAMPYIOLIEH LENH, IO MEHbIIEH Mepe YaCTUYHO KOMILJIEMEHTapHOU
YKa3aHHOUN KOAUPYIOLIEH Lenu; U

OTKUT YKA3aHHOM KOAUPYIOLIEH LEeNH U YKa3aHHONW HEKOAUPYIOLIEH Lenu ¢ NOoTy4YeHueM
MOJIEKYJIbl IBYHUTEBOH PUOOHYKJICHHOBON KHUCJIOTHI.

2. Cnocod mo m.l, roe yka3aHHass HEKOOUPYIOINAs IIeMb COAEPIKUT IO MOPSAKY
HykJeotunsl 2-18 moboii 3 SEQ ID NO: 158-160, 162, 163, 169, 173, 175-178, 182, 183, 186-
189, 191, 199, 204, 205, 235, 242, 245, 254, 258, 261, 267, 270, 271, 275, 279, 285, 288, 294,
295,314 u 3l16.

3. Cnoco® moOny4eHHsT MOJEKYJIbl JBYHUTEBOW PHOOHYKJIEWHOBOH  KHCIOTHI,
BKJIFOYAFO LU

CHUHTE3UPOBAHNE HEKOIUPYIOIIEH Lenu, CoAaepkKauled MO MOPSAKY HyKJIeoTuanl 2-18
moboit m3 SEQ ID NO: 158-160, 162, 163, 169, 173, 175-178, 182, 183, 186-189, 191, 199, 204,
205, 235, 242, 245, 254, 258, 261, 267, 270, 271, 275, 279, 285, 288, 294, 295, 314 u 316,

CHUHTE3UPOBAHUE KOAWPYIOLIEH LIENH, IO MEHbIIEH MEpEe YaCTUYHO KOMILIEMEHTapPHOMN
YKa3aHHON HEKOAUPYIOLLEH LeNH; U

OT)KUT YKa3aHHON KOAMPYIOIIEH LEeNHU U YKa3aHHOW HEKOAUPYIOLIEH LENU C NOJIyYEeHUEM
MOJIEKYJIbI IBYHUTEBOH PUOOHYKJIEHHOBOI KHCJIOTBI.

4. Cnoco®6 monyyeHHs MOJIEKYJbl JBYHHUTEBOH pPUOOHYKJIEHHOBOW  KHCJIOTHI,
BKJIFOYAFOLIUI :

CUHTE3UPOBAHNE MOIU(PHUIUPOBAHHON KOJUPYIOLL e LeMH, conepxauen
MOIU(ULIMPOBAHHYIO TIOCIEN0OBATENBHOCTD 10 modomy u3 SEQ ID NO: 321-484; u

CHUHTE3UPOBAHNE HEKOAUPYIOLIEH LIeTH, 10 MEHbLIECH Mepe YaCTUYHO KOMILIEMEHTAPHOMN
YKa3aHHOUN KOAUPYIOLIEN Lenu; U

OT)KUT YKa3aHHON KOAMPYIOIIEH LeNu U YKa3aHHOW HEKOAUPYIOLIEH LEeNU C MOJTyYEeHUEM
MOJIEKYJIbl IBYHUTEBOH PHOOHYKJIEHMHOBON KHUCIIOTHI.

5. Cnocob mo m4, rae yka3aHHash HEKOAHMPYIOLIAsl LEMb CONEPXKUT MO TOPSAKY
HykseoTunsl 2-18 moboit u3 SEQ ID NO: 157-320.

6. Cnocod mo m4, rae yka3aHHas HEKOAMPYIOWIAs LEMb CONEPXKUT MO TOPSAKY
HykJeotunsl 2-18 moboii 3 SEQ ID NO: 158-160, 162, 163, 169, 173, 175-178, 182, 183, 186-
189, 191, 199, 204, 205, 235, 242, 245, 254, 258, 261, 267, 270, 271, 275, 279, 285, 288, 294,
295,314 n 316.

7. Cnocob no mobomy u3 mm.1-6, rae yka3aHHas HEKOAMPYIOLIAs LEMb COAEPIKUT TI0

MeHbLIEH Mepe OUH MOANGDULIMPOBAHHBII HYKJICOTU].
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8. Crnocob® mo m.7, rae ykas3aHHbIM MO MeEHbLIEH Mepe OAWH MOAN(HLIMPOBAHHBIN
HYKJIEOTUZl BBIOPAH M3 IPyIIbl, cocrosmeil u3 2'-O-MeTua-MonupUIMpOBaHHOTO HYKJIEOTHIA,
HyKJIeoTuna, coaepxkamero S'-gochoTrnoarHyro rpymnmy, TEPMHHAIBHOIO —HYKJIEOTHIA,
CBS3aHHOTO C TPOM3BOJAHBIM XOJECTEPUHA, TEPMHUHAJIBHOIO HYKJIEOTHAA, CBS3aHHOTO C
OucnennIaMUaHON IPYNIION JOAEKAHOBOI KUCHOTHI, 2'-ne30kcu-2'-hrop-MoanULHpOBaHHOTO
HYKJI€OTHAa, 2'-1e30KCH-MOAM(UIMPOBAHHOIO  HYKJIEOTHIA, 3aMKHYTOTO  HYKJEOTHAA,
HYKJIEOTHJa, JIMIIEHHOTO a30TUCTOrO OCHOBAHUS, J€30KCUTUMHUAMHA, WHBEPTUPOBAHHOIO
Ne30KCUTUMHU/INHA, 2'-aMUHO-MOIU (P ULIPOBAHHOTO HYKJIEOTH/IA,
2'-ankun-MoauUIMPOBAHHOTO HYKJIEOTHIA, Hykjeotunaa wmopdonuHo, docdopamunara u
HYKJIEOTH/Ia, BKJIFOYAIOIIEro OCHOBaHNE, HE BCTpeYarolieecs B IPUPOJeE.

9. Cnocod mo m.7, roe yka3aHHas HEKOOUPYIOIas Lenb comaep:kut 2'-O-meTu-
MOIU(HUIIMPOBAHHBIA HYKJIEOTHA, HYKJIEOTUA, copepkammii S'-pochornoarnyro rpymmy, U
N€30KCUTUMUANH.

10. Criocob mo 1.9, rae ykazaHHasi HEKOOUPYIOMIAs [eTb COASPKUT JIMITKHUNA KoHel u3 1-2
J€30KCUTUMHUINHOB.

11. Cnocod mo mn.4, rae yka3aHHass HEKOAUPYIOMIAsl Lemb MOAU(DHUIMPOBAHHYIO
nocienoBaTebHOCTh 1o modomy u3 SEQ ID NO: 485-648.

12. Cnoco0 modydeHuss MOJEKYJIbl JBYHHTEBOW PHOOHYKJIEMHOBOH KHCIOTBHI,
BKJIFOYAFO LU

CHHTE3MPOBAaHHE  HEKONUpYIOINeH  Iernu,  coxepkamedl  Moan(HULUHUPOBAHHYIO
nocJyie1oBaTebHOCTD 1o Jrobomy u3 SEQ ID NO: 485-648;

CHUHTE3UPOBAHUE KOAWPYIOLIEH LIENH, IO MEHbIIEH Mepe YaCTUYHO KOMILIEMEHTapHON
YKa3aHHON HEKOAUPYIOILEH LIeNH; U

OTJKUT YKA3aHHON KOAUPYIOIIEH LeNU U YKa3aHHON HEKOAUPYIOLIEH LeNH C MOIy4eHUeM
MOJIEKYJIbI IBYHUTEBOIH PHOOHYKJIEMHOBOI KHCJIOTBI.

13. Cnocob mo m.12, rae ykasaHHas KOOMPYIOIIAs IEMb CONEPIKUT MO MEHBIIEH Mepe
OJIH MOIU(PUIIPOBAHHBIA HYKJICOTHUI.

14. Cnoco6 mo m.13, rme ykasaHHBbIH MO MEHbLIEH Mepe OOUH MOIU(PUIUPOBAHHBIHN
HYKJICOTHZI BBIOPAH M3 TPYIIbL, cocTosimeil 3 2'-O-MeTua-MonupUIupoOBaHHOTO HYKJIEOTHNIA,
HyKJIeOTHa, coaepkamero S'-gochoTnoatHyro rpymnmy, TEPMHHAJIBHOIO HYKJIEOTHIA,
CBS3aHHOIO C TIPOM3BOJHBIM XOJECTEPHHA, TEPMHUHAJIBHOIO HYKJIEOTH/AA, CBS3aHHOTO C
OMCIenUIaMUIHON TPYIION NOAEKAHOBOUW KHUCJOTHI, 2'-Ne30KCH-2'-hTop-MOau(pUIIIPOBAHHOTO
HYKJIeOTHa, 2'-Ie30KCHU-MOIU(UIIMPOBAHHOTO  HYKJIEOTHIA, 3aMKHYTOTO  HYKJEOTHIA,
HYKJIEOTHa, JHUIIEHHOIO a30THUCTOrO OCHOBAHUS, J€30KCUTUMUANHA, WHBEPTHPOBAHHOIO
J€30KCUTUMHUINHA, 2'-aMUHO-MOIU(ULIPOBAHHOTO HYKJIEOTH]Ia,
2'-ankmi-Monu(ULIMPOBAHHOTO HYKJIEOTHIA, Hykjeotuaa wmopdonuHo, docdopamunara u
HYKJIEOTH/1a, BKJIFOYAIOIIEro OCHOBaHNE, HE BCTpevarolieecs B IPUPOJE.

15. Cmocob mo m.13, roe ykasaHHash Komwpymoomas nemnb coxepxur 2'-O-metun-
MOIU(HUIMPOBAHHBIA HYKJIEOTHA, HYKJIEOTHUA, copepkammii S'-pochornoarnyro rpymmy, u

AC30KCUTHUMHAMH.
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16. Croco0 mo 1.15, rae ykazaHHast KOAUPYIOIIAs LEMb COAEPKUT JIMNKUI KoHel u3 1-2
J€30KCUTUMHUIUHOB.

17. Cnocob mo mobomy u3 mm. 1-16, rae ykasaHHas KOAUPYIOIIAs LENb COAEPXKHUT IO
nopsiaky Hykiaeotuasl 1-19 moboit uz SEQ ID NO: 2, 3 unu 6.

18. Croco6 mo mobomy u3 mm.1-17, rae ykasaHHass HEKOAUPYIOINAs LeNb COAEPIKUT I10
nopsiiky Hykjeotuasl 2-18 moboit u3 SEQ ID NO: 158, 159, 160 wnu 163.

19. Cnoco6 mno mobomy wu3 mm1-18, rme yka3aHHass MoONEKyja ABYHUTEBOM
pUOOHYKJIEMHOBOH KHCJIOTBI CONEP’KUT Maphl MOCIENOBATEIBHOCTEH, BhIOpAHHBIE W3 TPYIIIIHI,
cocrositieit u3 SEQ ID NO: 2/158, 3/159, 3/160 u 6/163.

20. Cniocob mo .19, rae ykaszaHHas KOOUPYIOWIAs IeMb CONEPIKUT MOCIeI0BATENbHOCTD
SEQ ID NO: 2, u ykazaHHast HEKOAUPYIOLIas Lemb coaep:kut nocaenosarenbHocts SEQ ID NO:
158.

21. Cnocob mo .19, rae yka3zaHHas KOOUPYIOMIAs IeMb CONEPIKUT MOCIeIOBATEIbHOCTD
SEQ ID NO: 3, u yka3zaHHas HEKOAUPYIOILas LeMb COAEpKUT nocieaosatenbHocTs SEQ ID NO:
159.

22. Cnocob mo .19, rae yka3zaHHas KOOUPYIOMIAs IIeMb CONEPIKUT MOCIEeIOBATEIbHOCTD
SEQ ID NO: 3, u yka3zaHHas HEKOAUPYIOILLas LeMb COAEPKUT nocieaosatenbHocTs SEQ ID NO:
160.

23. Cnocob mo 1m.19, rae yka3zaHHas KOOUPYIOWIAs IeTb CONEPIKUT MOCIIeI0OBATEIbHOCTD
SEQ ID NO: 6, u ykazaHHas HEKOAUPYIOLIAs LEeMb COAEPKUT nocieaosaTenbHocTs SEQ ID NO:
163.

24. Cnoco6 mo mrobomy wu3 mml-19, roe ykasaHHas MOJeKyJda JBYHUTEBOH
PUOOHYKJIENHOBOIH KHCJIOTHI COAEPKUT Maphl MOCIEeNOBATEIbHOCTEH, BBIOpAHHBIE U3 TPYIIIH,
cocrosieit u3 SEQ ID NO: 322/486, 323/487, 324/488 n 327/491.

25. Cnocob mo 1n.24, rae ykasaHHash KOJUPYIOLIAs LeMb COAEPKUT MOCIeI0BATEIbHOCTD
SEQ ID NO: 322, u yka3aHHasi HEKOAUPYIOLIAs Lelb COMePKUT nocienoarebHOCTh SEQ ID
NO: 486.

26. Cniocob mo .24, rae ykazaHHas KOOUPYIOLIAs IeMb CONEPIKUT MOCIIeI0BATEIbHOCTD
SEQ ID NO: 323, u yka3aHHasi HEKOAUPYIOLIAs Leb COAEPKUT nocienoarenbHocTh SEQ ID
NO: 487.

27. Cnocob mo .24, rae ykazaHHAas KOOUPYIOMAs Ielb CONEPIKUT MOCIeI0OBATEbHOCTD
SEQ ID NO: 324, u yka3aHHasi HEKOAUPYIOLIAs LEeNb COAEPKUT mocienoarenbHocTs SEQ ID
NO: 488.

28. Cnocob mo 1m.24, rae yka3zaHHAs KOOUPYIOMIAs IeMb CONEPIKUT MOCIeI0OBATEIbHOCTD
SEQ ID NO: 327, u yka3aHHasi HEKOAUPYIOLIAs Leb COAEPKUT mocienoarenbHocTh SEQ ID
NO: 491.

29. Cnocob o mobomy u3 . 1-28, rae yka3aHHy0 KOTUPYIOIIYIO IeTb UIIH YKa3aHHYIO
HEKOJUPYIOIYIO IIeTlb CUHTE3UPYIOT C UCIOJIB30BAHUEM TBEPAO(PA3HOTO OJHIOHYKJIEOTHIHOTO

CHHTEC34a.
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30. Crocob no mrobomy u3 mi. 1-29, NONOJTHUTENPHO BKIFOYAIOLINI OYUCTKY YKa3aHHON
KOAMPYIOIIEH LIeNU WM YKa3aHHON HEKOAUPYIOILEH LeNu Mepei OTXKUIOM C HCIOJb30BAHUEM
xosnoHku BOXKX.

31. Cmoco6 mo m30, rme ykasanHHas kojoHka BOXX mnpencrasmser coboii
AHMOHOOOMEHHYIO KOJIOHKY.

32. Cnocob no .30 wu 31, OMONMHUTEIBHO BKIIOYAOIINH 00€CCOIMBAHIE YKA3aHHbBIX
OUUILIEHHON KOAUPYIOLIEH LEeNU WU OYULIEHHON HEKOAUPYIOLIEH Lenu.

33. Cnocob mo mobomy w3 mm.1-32, rae OTKMUI YKa3aHHBIX KOAMPYIOLIEH Lend U
HEKOJIUPYIOIEH Lenu BKIIYAeT JHOPWIM3ALMI CMECH, COAepiKalled  YKa3aHHYIO
KOAMPYIOIIYIO LIeNb U YKa3aHHYK HEKOANPYIOIIYIO LIeMb.

34. Cnoco6 mo mobomy wu3 mm.1-33, rme yka3aHHas MOJIEKyJa JBYHUTEBOH
pPHOOHYKJIENHOBOIH KHUCJIOThI KOHBIOTUPOBAHA C JIMTAHIOM.

35. Cnoco® mo m.34, rme yKasaHHBIA JIMTaHI BBIOPAH W3 TPYMIBL, COCTOSLIEH U3
rajlakTo3bl, (PONUEBONH KHUCIOTBI, XOJECTEPUHA, MOJHMITHIICHTIMKOJIEH, KJIACTEpOB YIJIEBOAOB,
NEePEKPECTHOCUIMBAOIINX ar€HTOB, KOHBIOTaTOB MOP(UPHHA U MENTHIOB I JOCTABKH.

36. Criocob mo .34, rae yKa3aHHbBIH JJUTaH COASPKUT rajgakTo3y.

37. Cnocob mo .34, rae yKka3aHHbBIH JJUTaH ] COAEPKUT KJTaCTep yIIeBOIOB.

ITo noBepenHocTn
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Ta6bnuua 1. KopoBasa nocnegoBarenbHocTb AcPHK, HaueneHHOM Ha reH Bupyca renatuta B.

SEQ ID NOTocrienosarernibHOCTL KoavpyroLLIeN Lierni (5- 3) SEQ ID NOlNocrenosaressHOCTL HekoaupyroLLei Lienm (5-3)
1 CAAGGUAUGUUGCCCGLUL . 157 AAACGGGCAACAUACCUUG
2 CUGUAGGCAUAAAUUGGUA . 158 TACCAAUUUAUGCCUACAG
3 UCUGCGGCGULUUAUCALA, 159 VAUGAUAAAACGLCGCAGA
3 UCUGCGGCGULUUAUCAUA, 160 TAUGAUAASACGCCGCAGA
4 ACCUCUGCCUAAUCAUCUC 161 GAGAUGAUUAGGCAGAGGU
5 UUUACUAGUGCCAUUUGUA 182 TACAAAUGGCACUAGUAAA
6 ACCUCUGCCUAAUCAUCUA 163 TAGAUGAUUAGGCAGAGGU
7 CUGUAGGCAUAAAUUGGUC 164 GACCAAUUUAUGCCUACAG
8 UGUCUGCGGCGUUULALCA 168 UGAUAAAACGCCGCAGACA
s UGUCUGCGCGUUUUAUCA | 166  TGAUAARACGCCGCAGACA
) UACUAGUGCCAUUUGUUCA 167 UGAACAAAUGGCACUAGUA
g UACUAGUGCCAUUUGUUCA . 168 TGAACAAAUGGCACUAGUA
10 CAACUUUUUCACCUCUGCA, - 169 TGCAGAGGUGAAAAAGUUG
11 CCAUUUGUUCAGUGGUUCE 170 CGAACCACUGAACAAALGG
12 CCAAGUGUUUGCUGACGCA L1171 UGCGUCAGCAAACACULIGG
12 CCAAGUGUUUGCUGACGCA @ 172 TGCGUCAGCAAACACUUGG
13 CCAUUUGUUCAGUGGUUCA L 173 TGAACCACUGAACAAAUGG
14 UUUACUAGUGCCAUUUGUU C 174 AACAAAUGGCACUAGUAAA
15 CACCUCUGCCUAAUCAUCA LTS TGAUGAUUAGGCAGAGGUG
16 CUGGCUCAGUUUACUAGUG 176 CACUAGUAAACUGAGCCAG
17 CAAGGUAUGUUGCCCGUUA 177 TAACGGGCAACAUACCUUG
18 CUGGCUCAGUUUACUAGUA 178 TACUAGUAAACUGAGCCAG
19 GAGGCUGUAGGCAUAAAUU 179 AAUUUAUGCCUACAGCCUC
20 CAGUUUACUAGUGCCAUUU 180 AMAUGGCACUAGUAAACUG
21 AGGUAUGUUGCCCGUUUGU 181 ACAAMCGGGCAACAUACCU
22 UAUGUUGCCCGUUUGUCCA 182 UGGACAAACGGGCAACALA
23 GAGGCUGUAGGCAUAAALIA 183 TAUUUAUGCCUACAGCCUC
24 GUCUGCGGCGUUUUALCAU 184  AUGAUAAAACGCCGCAGAL
25 CAACULUUUCACCUCUGCC 185 GGCAGAGGUGAAAAAGUIUG
26 CCOUGUGCACUUCEOUUCA 186 UGAAGCGAAGUGCACACGS
26 CCGUGUGCACULICGCUUCA 187 TGAAGCGAAGUGCACACGE
27 UCAAGGUAUGUUGCECGUA 188 TACGGGCAACAUACCUUGA
28 CAGUUUACUAGUGCCAUUA 188 TAAUGGCACUAGUAAACUG
29 UGGUGGACULCUCUCAAUU 190 AAUUGAGAGAAGUCCACCA
30 AGGUAUGUUGCCCGUUUGA 191 TCAAACGGGCAACAUACCU
31 CUGCUCGUGUUACAGGCGEG L 192 CCGCCUGUAACACGAGCAG
32 UAUGUUGCCCGUUUGUCCY Po193 AGGACAAACGGGCAACAUA
33 UCAAGGUAUGUUGCCCGUU 19 AACGGGCAACALACCLIUGA
a4 UCUUAUCAACACUUCCGGA . 195 UCCOGAAGUGUUGALAAGA
34 UCUUAUCAACACUUCCGGA & 196 TCCGGAAGUGUUGAUAAGA
35 CACCUCUGCCUAAUCALICH 197 AGAUGAUUAGGCAGAGGUG
36 AUAAGAGGACUCULIGGACU 198 AGUCCAAGAGUCCUCUUAU
37 GUCUGCGGCGUUUUALICAA L 109 TUGAUAAAACGCCGCAGAC
38 GGCGUGAAUCCCGEGGAC C 200 GUCCGCEGGAVUCAGLGEC

DUr. 1
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39 CGCGUCGCAGAAGAUCUCS 201 UGAGAUCUUCUGCGACGEG
40 AAUGUCAACGACCGACCUU 202 AAGGUCGGUCGUUGACAUU
41 GCUCAGUUUACUAGUGCCA 203 UGGCACUAGUAAACUGAGC
42 UGGUGGACUUCUCUCAAUA 204 TAUUGAGAGAAGUCCACCA
43 AUCGCCGCGUCGCAGAAGA 205 UCUUCUGCGACGCGGCGAL
44 GCCAUUUGUUCAGUGGUUC 208 GAACCACUGAACAAAUGGC
45 CGAUCCAUACUGCGGAACY 207 AGUUCCGCAGUAUGGAUCG
46 UCACCUCUGCCUAAUCAUC 208 GAUGAUUAGGCAGAGGUGA
47 GUGGACUUCUCUCAAULUU 209 AAAAUUGAGAGAAGUCCAC
48 GEHUCACCAUAUUCHUGEE 210 CCCAAGAAUAUGGUGACCT
49 GCCGCEUCGCAGAAGALCU 211 AGAUCUUCUGCGACGCGGC
50 UCAALCGCCGCGUCGOAGA 212 UCUGCGACGLGGCGAUUGA
51 UGGAUGUGLCUGCGEGCGUL 713 AACGCCGCAGACACAUCCA
52 UACUGUUCAAGCCUCCAAG 214 CUUGGAGGCUUGAACAGUA
53 GUUUACUAGUGCCALUUGU 215 ACAAAUGGCACUAGUAAAC
54 ACUAGUGCCAUUUGUUCAG 716 CUGAACAAAUGGCACUAGU
55 COGCGUIGIAGAAGALICUC 217 GBAGALCUICUGCGACGIGE
56 UAUCUUAUCAACACULICCG 218 CEGAAGUGLIUGAUAAGALLA
57 GGCCAAAAUUCGCAGUCCE 219 GGGACUGCGAAULLUGGCC
53 UUCACCUCUGCCUAAUCAU 220 AUGAUUAGGCAGAGGUGAA
59 CUCAGUUUACUAGUGCCAU 221 AUGGCACUAGUAAACUGAG
&0 UGUUGCCCGULHIGUCTLICL 282 AGAGGACAARIGGEUAALA
61 UAGUGCCAUULGUUCAGUG 223 CACUGAACAAAUGGCACUA
62 AGGCUGUAGGCAUAAAUUG 224 CAAUUUAUGCCUACAGCCL
63 AUGUGUCUGCGGOGUUULA 225 UAAAACGCOGCAGACACAL
63  AUGUGUCUGCGGCGUUUUA 226 TAAAACGCCGCAGACACAU
64 ACUUCGCUUCACCUCUGEA 227 UGCAGAGGUGAAGCGAAGU
65 CEUGUGCACUDCEIULCAC 228 GUGAAGCEAAGUGCACACG
66 GUGGUGGACUUCUCUCAAL 229 AUUGAGAGAAGUCCACCAC
67 UGUGUCUGCGGLGUULUAY 230 AUAAAACGCCGCAGACACA
68 AAGGUAUGUUGCCCGUUUG 231 CAAACGGGCAACAUACCUU
69 UCAACGACCGACCUUGAGG 232 CCUCAAGGUCGGUCGUUGA
70 CAUAAGAGGACUCUUGGAL 233 GUCCAAGAGUCCUCUUAUG
71 GUCAACGACCGACCUUGAG 234 CUCAAGGUCGGUCGUUGAC
72 AUAUUCUUGGGAACAAGAG P o238 CUCUUGUUCCCAAGAALAU
.73 UGCUCGUGUUACAGGCGGG 236 CCCGCCUGUAACACGAGCA
74 CAAUCGCCGCGUCGCAGAA 237 UUCUGCGACGCGGCGAUUG
75 ACUGUUCAAGCCUCCAAGE 238 GCUUGGAGGCUUGAACAGU
76 CGCCGCEUCECAGAAGALC 239 GAUCUUCUGCGACGCGGEG
77 CAUUUGUUCAGUGGULICGU 240 ACGAACCACUGAACAAAUG
78 CGCUGAAMUCCCGCGGACGA 241 UCGUCCGCGEGAUUCAGCG
79 UGGGUCACCAUAUUCUUGE 242 CCAAGAAUAUGGUGACCCA
80 UCCUCUGCCGAUCCAUACU 743 AGUAUGGAUCGGCAGAGGA
a1 AUGUCAACGACCGACCUUG 744  CAAGGUCGGUCGUUGACAU
a2 CCUCUGCCUAAUCAUCUCA 245 UGAGAUGAUUAGGCAGAGG
23 ACCGUGUGCACUUCGOUUC 246 GAAGCGAAGUGCACACGGU
84 UGCCGAUCCAUACUGCGGA 247 LOCGUAGUALIGEAUCGGA
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&5 CAGAGUCUAGACLICGUGEL 248 ACCACGAGUCUAGACUCUG
26 CUGLIUCAAGCCUCCAAGLU 249 AGCHUGGAGETUUGAACAG
a7 QRAGLCUGUAGGCAUAALY 250 AUUUAUGCCUACAGCCUCT
28 AGGAGGCUC LUAGGCALALA 251 BULALIGCCUACAGCCUICCL
89 GGUGGACUUCUCUCAAUUU 252 AAAUUGAGAGAAGUCCACC
a0 GrAACUULLIDCACCUICUGE 253 GUAGAGGUGAALAAGULGT
91 CLUGCULGUGUUACAGGIGA 254 TCGLCUGUAACACGAGTAG
9 CUAGUGCCAUUUGUUCAGU 255  ACUGAACAAAUGGCACUAG
93 CUGCCGAUCCALIACUGCGG 256 CCECAGUAUGGAUCGGECAG
a4 GUGUGCACUUCGCULICACC 257 GGUGAAGCGAAGUGCACAC
95 GCUCGUGUUACAGRCGEGEGET 258 GLOCGCCUGUAACACGAGC
& COUAUCUUALICAACACLILC Pt GAAGUGLILIGALAAGALIAGG
97 UCUCAAUCGCCGCGUCGA 260 UGCGACGCGGCGAUUGAGA
98 GUCCGUCUGUGICUICLICH 261 LGAGAAGGCACAGALGGEC
99 CUALCULAUCAACACULICE 262 GGAAGUGUUGAUAAGALAG
100 AUGUUGCCCGUUUGUCCUC 263 GAGGACAAACGGGCAACAU
101 GUAUGUUGCCCGUUUGUCE 260 GGACARACGGGCAACAUAC
nz CLICGCUUCACCUICUIGTAL 265 GUGCAGAGGUG AAGCGAAG
103 UGUGCACUUCGCUUCACCY 266  AGGUGAAGCGAAGUGCACA
104 GCCAAAAUUCGCAGUCCCG 267 CGGGACUGCGAAUUUUGGC
105  CCUGCUCGUGUUACAGGCG 268 CGOCUGUAACACGAGCAGE
106  UGGAGUGUGGAUUCGCACU 269 AGUGCGAAUCCACACUCCA
107  AACGACCGACCUUGAGGCA 70 UGCCUCAAGGUCGGUCGUU
108 ACAGAGUCUAGACUCGUGG 271 CCACGAGUCUAGACUCUGU
109 AAUCGCOGCRUCGCAGAAG i CUUCUGEGACGCGGCGA 1L
110 GEUAUGUUGCCCGUULIGUC i3 GACAMACGEECAACALIACT
111 GCCGAUCCAUACUGCGGAA 374 UUCCGCAGUAUGGAUCGGC
112 GCCCUAUCUUAUCAACACU 275 AGUGUUGAUAAGAUAGGGC
113 AGUUUACUAGUGCCAUUUG 276 CAAAUGGCACUAGUARACU
114 UGUCAACGACCGACCULIGA 277 UCAAGGUCGGUCGUUGACA
115 ACUUCUCUCAALLLHICUAG 278 CUAGAMAALUIGAGAGAAGY
116 GULACHHEGACGLUCCULUGUC 414 GACAMAGGACGUCICGCGE
ity UCUHAGACUCGLIGEUGGATH A80 AGUCCACCACGAGUCIIAGA
118 GAUCCAUACUGCGGAACUC 281 GAGUUCCGCAGUAUGGAUC
119 CUCHGCCGALCCALACLIGE 282 GCAGUALIGGALGOCAGAG
120 UCUGECCGAUCCALACHGEG 283 COCARUALGEAUCGLLAGA
121 COUCUGCCGANICCALACUG 284 CAaGUALGEalCOGlAGAGG
122 GQUACCHCUCULLACGCGEY 285 ACCGCGUARAGAGAGGUGT
123 AAGAACUCCCUCGOCUCGE 286 GCGAGHCEAGGGAGUUCHU
124 GAACUCCCUCGCCUCGOAG 287 CUGCGAGGCGAGGGAGULC
125 LUCUCUCAALLUCUAG SR 288 GLCCUIAGAALALLGAGAGA
16 GEELGCACCUCUCLIUUACG 289 CEUARAGAGAGGUGCECLT
127 COGAUCCAUACUGLGGAAL 280 GUUCCGCAGUAUGGAUCGE
128 ALACUCCCUCGCCUCGCAGA, 291 HCUGCGAGGOGAGGGAGUIL
129 CUCCUCUGCOGALCCALIAL 252 GUAUGGALH GECAGAGGAG
130 GGAGUGLIGGALLCGCALLIC 293 GAGUGLEAAUCCACACLICC
131 (GGGOGCACCUCUCUUUAL 294 GUAAAGAGAGGUGCGLCG
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122
133

GUCUCAAUCGLOGLIGULGE
AUCCAUACUGCGEAACUCT

GCEACGUGGIGAUUGAGAL
GOAGUUCCGCAGUALGEAU

i34
135
136
137
133

CGCACCUCUCUUUALGLGE
CAACGACCGACCUUGAGGT
COAUACUGTGGAACUICCUA
UGAAUCCCGLGEACGACTC
AGAACUCCCUCGOCUCGCA

COGUGUARAGAGRAGGUGLE
GOCUCAAGGUCGGUCGUUG
UAGGEAGUUCCGLAGUALGE
GEEUCGUCCECEGEALIICA
UGCGALGGOGAGGGEAGUUCL

139
140
143
142
143

GGCGCACCUCUCUDLACGT
GCECACCUCUCUUUACGLG
GCUGAAUCCOGLGEACGAD
CACUUCGILUCACCUCUGT
CUCAAICGOCGUGUCGUAG

GUGLIAAAGAGAGGUGCGEC
CHGCGEUAMMGAGAGGLIGCGT
GUCGUCCECEGEAUUCAGT
GUAGAGGUGAAGIGAAGUG
CUGCEACGUGGLGALUGCAL

144
145
i46
147
148

UCCCGUCEGIGIUGAAUCT
CUGAAUCCCGLGEACGALT
AGAGUCUAGACUCGUGGEUG
UCCAUACUGLGGEAACLICCU
GCGLUGAAUCCOGOGGALG

GEALLICAGCGLCGACGGEGEA
GEUCGUCCGCGERADCAG
CACCACGAGUCUAGACLCH

AGGAGLILCOGUAGUALIGGA
CGUCCGCGEEAUUCAGLGT

149
150
151
152

LA

154
155
156
156

AGUGUGGALUCGTACUCCU
COCUGTUCGUGBUACAGGE
GAAUCCCGLGGACGACLCG
AAGCUGUGICUUGGEUGGE

GCCCUGCUCGUGUUACAGG 3
GUCCCGUCEECGCUGALALC

AUCUUAUCAACACUUCCGE
CUUAUCAACACUUCCRGAS
CUUAUCAACACUUCCGGAA

AGGAGUGCGAALCCACACL
GOCUGUAACACGAGCAGEG
CHEGGUCAUCCGCGEGEADUC
GLCACCCAAGGCACAGOLIL

 CCUGUAACACGAGCAGGGC

GAUUCAGCGCCGACGGGAC

CCGEAAGUGUUGALAAGAL
UUCOGGEAAGUGUUGAUAAS
TUCCGEAAGUGUUGAUAAG

PUI'. 1 (npoaonxeHue)




Tabnuua 2. U3syuyeHue akTuBHOCTU B penopTtepHon cucteme psiCHECK2 B knetkax COS7.

DUr. 2

N3yyeHne aKTMBHOCTU B penopTepHON
cucteme psiCHECK2 B xneTkax COS7
10 HM MnPHK 1 HM mnPHK
OcrarouHan  CranpaptHoe | OctatouHan CrangaprHoe
SEQ MNocnepoBarenbHOCTL SEQ MNMocnepoBarensHOCTL MPHK OTKNIOHEHME MPHK  OTKIOHeHMe
1D MO Koavpyowen uenm (5'-3') 1D NO Hekoaupyowen uenm (5'-3') (cpenree) (%) (%) (cpemnes)(%) (%)
321 caAGGuAuGuuGoeeGuULdTsdT 488 AAACGEGeAACAUACCUUGATsdT 13 1 13 1
322 CfuGfuafeGfoAfulfaAfulfeGiuaf{inydT) | 486 pdTAfcClaafullfuAfuGfcCiuafcAfgdTsdT 8 2 14 2
223 ucuGeGGeGuuuuAuchuAdTsdT 487 uAUGAuAASACGECCGCAGAIT AT 15 7 29 11
324 UfcUfpCiaGfeGlullfullfalifecAfulfiinedT) | 438 opdTAfuGfallfasfaAfoGfelipClaGiadTsdT o 2 15 4
225  accucuGecudduchucucdTsdT 489 GAGAUGAUuAGGeAGAGGUdTsdT 17 1 16 2
326 UfulifaCfusfpUfeCReAfulfuGfusflinudT) | 490 pdTAfcAfasfuGfelfaCfuafalUfadladT=dT 2 17 1
327  AfeCfuCfuGfeCfudfaUfcAfuCiuafinedT} | 491 pdTafpafuGfallfulfgGicafphfoGiudTsdT & 2 ig 3
328 cuGuAGGoAVAAALUGEGucdTsdT 497 GACcAAUUAUGCOuAcAGETsdT 23 2 28 &
329 ugueuGoGGeGuLuLALCAdTdT 493 UGAUAAAACGLOGCAGAcAdTsdT 33 3 34 14
230 UigUfeUfpCfeGicGiullfulfalfcAfinedT) | 494 pdTGfalfaAfsAfcGiclfeCfaGiaCladTsdT & #] 20 3
331 uvacuAGuGCcAUUUGUUCADTSAT 435 UGAACAAALIGGcACuAGuADTSdT 18 3 20 2
332 HaCfuafgUfeCieAfulfuGfollfcaflinvdT) | 496 pdTGlaAfcAfatfuGigCiaCiuAfgUfadT=dT & 2 21 4
333 ffaafcUfulfulfcafcCfuCfuGicaAfinedT) 497 pdTGReafgbfeGfuGfaAfadfaGiulfgdTsdT & 2 21 3
334 ecAuusGuucAGuGGULeEd TsdT 498 CGEAACCACUGALCAAAIGGATsdAT 12 1 21 1
335 ceAAGUGUUUGcUGACGeADT=dT 499 UGECGEHcAGCAAACACULGGATsdT 18 2 23 4
235 CfeafaGfuGfulfuGfolifgafeGfcafinedT) | 500 pdTGReGfulfaGicAfanfcAfcUfuGiadTsdT 3 1 23 5
337 CfeafulfuGfullfeafgUfgGRulifcAflinedT) | 501 pdTGfadfeCfalfuGlaafeafadfuGigdTsdT 7 2 24 3
338 woulcuAGUGecAuUUGUUdTsdT 502 AScAAAUGGeACUAGUEAAAITAT 21 2 24 4
339 CfaCfelUfclUfeCfelfaafuCfaUfeaflindT) 503 pdTGfallfesfulfaGigClaGfaGigUfgdTsdT 9 0 25 2
340 cuGGoucAGUEUULACUAGUGEd TsdT 504 cACuAGUASACUGAGCcAGTsdT 34 3 29 7
341 CfaafeGfuafuGfulfgCReCfgUfuAflinedT) | 505 pdTAfaCfeGfeCfaAfcAfuldfcCfulfedTsdT 2 0 31 3
342 CfuGfeCfuCfaGfullfuafolifaGiuafiinedT) | 506 pdTafcUfaGiuafanfoligafeCloafedTsdT 11 3 3z )
343 geGGouGuAGGoAUAAALLUdTST 507 AAUUuALUGCCUACAGCCUCHTdT 16 1 32 2
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244 cabuiuAcuAbuGooAuuueTeat 508 AAAUGGeACUAGUAAACUGTsdT a7 1 33 2
345 apbubuGuuGeccGuuuGudTsdT 508 AcAAACGGGoAMCAUACCUGTdT 33 3 24 4
346 UfsUfpUfuGfoCicGlulfuGfuCfeAfindT) | 510 pdTGleafcAfeAfcGigGicAfalfaUfedTsdT ] 3 35 a5
347  GiRaGfeCfuGfudfzGfoafusfadfusfiinwdT) | 511 pdTafullfusfuGicClusfoafgCficlfodTsdT ] 1 36 4
348 gucuGoGGebGuuuuAucAud TsdT 512  AUGALAAAACGCCGoAGACHTST 26 3 36 14
349  caAcuuuuucAccuculondTsdT 513 GGcAGAGGUGAAAAAGULIGHTSIT A4 2 a7 9
350 coGuGuGebcuuchouuehadTsdT 514 UGEAAGCGAAGUGcACATGEHT sdT 13 1 16 &
351 CfeGfuGfuGfeafeUfuCfpCRulifeAfinvdT) 515 pdTGfasfeCfeAfaGfuGfeAfeAfeGlgdTadT i3 2 38 4
352 UfeafaGfgUfaUfgUfuGfeCleGfuafiinvdT) | 516 pdTafcGlgGieafaClalfaCfcfuGfadTsdT 12 1 s 4
353 CraGfulfusfclfaGluGicCfallfulsflimedT) | 517 pdTAfaUfoGfcAfcUfaGfusfasfclfed TsdT 12 2 38 5
354 ugGuGGaAcuucucucAALETsdT 518 AAUUGAGAGAAGUCCcACcAdTsdT 24 3] 39 15
355  AfeGfuafuGfullfpCfoCfsUfuUfgaflined Tl | 518 pdTCRaafalfpGiaClaafcafuAfcCiudTsdT 18 1 a0 ]
355 cuGoucGUGUUACAGGCEGATIT R} COGCCUGUAACACGAGeAGHTSIT 25 2 £} 11
357 uauBuuGoooGuuuGucoudTsdT 521 AGGACAAACGEGcAACALAdTSET 43 1 48 3
358 ucAASGUALSUUGcoeGUudTsdT 522 AACGEGCAACAUACCULIGA TSdT 31 4 42 12
359 gcuuducAAchcuucoBEEAdTsdT 523 UCCGEAAGUGUUGALAAGADTET 35 2 43 38
380 UfcfubsfuChasfeafcDfulfeGig A iredT) 524 pdTCicGfpAfaGfoGfulfgafusfaGfadTsdT 37 P 46 3
361 caccucuGoouAduchucadTsdT 535 AGAUGALWAGGCAGAGGUGT:dT 31 3 47 2
362 auAALAGGAcucuuGOAcLdT T 526 AGUCcAAGAGUCCUCLIUAUGTSET 28 1 45 &
363 GRuCTuGicGieCislUfulifusfeCihaallinvdT) | 527 pdTUfgafubsfaafaCigClicGfcAfghfodTsaT 15 0 51 E.
364 gpeGouGAlducceGoGh AcdTsaT 528 GUCCGLGGGAUUcAGCGCCdTsdT 24 3 51 10
365 cpeGueGeAGAAGAUCUCAdT AT B0 MSAGAUCUUCUGIGACGLGdTdT 46 3 53 &
366 asuGucdAlchGlccGhcouudi=oT 530 AAGGUCGHUCGUUGAcAUUG DT 40 1 5 2
367 poucAGuUUACUAGUGoeAdTsdT 531 UGGoACuAGUAAACUGAGCHTadT 37 5 51 4
368 UigGfuGfgafclfulfuCiuCfadfuafiinedT) | 532 pdTafulligafpafoafaGiuCfcAfolfadTsdT 20 4 58 1)
369 aucGooBoGueBeAGAaAGAdTdT 523 UCULUCUGCGACGIGECGANTeT 57 & S8 i
370 gechAuduGuuchABGy GlruucdTsdT 534 GAACCACUGAACAAAUGECHTsdT 36 3 &l &
271 cphuccAudcuGoGEAAcudTsdT 535 AGUUCCGoAGUALGEALICGOTsdT 4% 3 &1 9
372 uchccucuGroudAuchucdTsdT 536 GAUGAUUWAGGeAGAGGUGAAT:dT 48 4 61 10
373 guGGhcoucucucAduuundTsdT 537 AAAAUUGAGAGAAGUCCACHTsdT 31 4 &1 5
374 gEGuchAccAuAuucuuGEGdTsdT 538 CCcAAGAALAUGGUGACCCOTsdT 58 B B2 10
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375 gci{iciz ueGcAGAAGAwudTsdT 539 AGAUCUUCUGCGACGCGGCHTsdT 55 3 G4 7
376 uchlucGooGoGUeGoAGAdTsdT B30 UCUGCGACGCGEIGALUGAdTAT 59 1 B4 2
377 ugbAuGUEuouGeGGoGuud T=dT 541 AACGCCGcAGAcAcAICeAdTsdT 44 2 65 1z
78 vacuGuucAAGoouccBAGH TsdT 542 COUGGAGECUUGAACAGUADTSAT 51 2 21 3z
379 guuubcuAGuGocAuuuGudTsdT 543 AcAAAUGGCACLAGUAAACHTsdT 44 5 66 5]
280 acudGuGecAuuuGuucAGdTsdT 544 CUGAACAAAMUGGCACUAGUGTST 56 0 66 5
3281 coGoGucGoAGAAGALCUcdTsdT 545 GAGALICUUCUGLGACGCGGAT T 55 3 &7 11
382 waucuuAucAlhcAouuceGdTsdT hds CEGALMGUGUUGALAAGALAGTSET 37 1 By 51
383 ggecAffAULCGeAGUeced TsdT B47 GEGACUGCGEAAUUUUGECCHT=dT 49 i &7 7
324 uucAccucuGocudducAudTsdT 548 AUGALUAGGcAGAGGUGAADTsdT 50 4 68 Fi
385 cucAGuuuAcuAGUGooALdTsdT 549 ALGGoACUAGUAAACUGAGHTST 52 i 68 &
386 wguubcccGuuuGuocucud TsdT 550 AGAGGACAAACGGGOAACAGT ST 50 2 59 4
387 uaGuGochAuuuGUUCAGUGHTsdT 551 cACUGAACAAAUIGGCACUATSIT 46 1 70 2
388 agGouSUAGGoAvAAlUUGHTsdT 552 cAALUUAUGCCUACAGCCUdT=dT 5 3 71 13
329 auSUGUcUGeEGoEuuLLAdTsdT 553 WAAAACGCCGoAGACACAUGTsAT 17 ) 33 12
390 AfuGfuGfuCTuGfoGigCligUfulUfuAflinydT) | 554 pdTAfedfaClgCicGfoafehfcafcAfudTsdT 24 3 72 4
391 acuucGouuchorucuGeAdTsdT 5EE  MEcAGAGGUGAAGCGAAGUDTsdT 49 4 73 4
392 cpuGuGchAcuucGouuchedTsdaT 556 GUGAAGUGAAGUGCACATGAET AT 45 3 73 10
393 guGGuGGAcuucucucAAudTsdT 557 AUUGAGAGAAGUCcACcACHTsdT a7 5 73 5
394 uguGucuGoGEGoGUuLAUdTsdT 558 AuAAAACGCCGoAGACACAdTsAT 62 g 75 14
295 apGGuALGuLEGCooGUUUGH TsET 558 cAAALGGGoALCAUACCUUHT AT a1 3 7h 2
398 uclAcGAccGACcUuGAGGATsdT 560 CCUeAAGGUCGGUOGUIUGAGTdT 57 1 T& 16
297 caulAAGAGGAcUcuuGEAcdTsdT 561 GUCeAAGAGUCCUCUeAUGdTaT 2, 4 76 4
398 gucAlcGAccGACcUUGAGdTsdT 567 CUcALGGUCGGUCGUUGACE =AY 55 2 i 13
299 aulAcucuuGEGAACAMGAG TsdT 563 CUCULGUICCcAAGAAALST AT 56 5 77 11
400 ugcucGUGUUACAGGeGGEdTsaT 564 COOGOCUGuAACACGAGCAT AT 51 5 78 4
401 cafucEeeGeGueGeAGAAdTsdT 565 UUCUGCGACGCGRCGAULIGHT AT &5 1 Fii=) 4
402  acuGuucAAGoouceALGod TsdT 556 GUUUGGAGGCUUGAACAGUdTsAT a6 3 Fi 5
403 cpreeGeGueGeAGAAGAudTsdT B67 GAUCLUCUGCGACGCGGCGdTsdT 71 3 TG 2
404  cauuuGuucAGUGGuucGudTsdT 568 ACGAACcACUGAACAAALGHTsdT 54 5 a0 4
405 cpcuGAducccBoGEACGADTsAT 569 UCGUCCECEEEAUUCAGCGT AT G 2 a0 7
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406  ugGGucAccAuluucuuGGaTsdT 570 CoAAGAAUAUGGUGACCCAdTAT 75 2 B0 16
407  uccucuGecGAuccAulcudTsdT 571 AGuAUGGAUCGGeAGAGGAITdT 73 2 81 3
408  auGuehAcGAccGAccuuGdTsdT 572 cAAGGUCGGUCGUUGACAUdT T 59 g 81 7
409 coucuGoouSduciucuychd TsdT 573 UGAGAUGAUuAGGCAGAGGITsdT 81 4 g1 4
410 accGubuGcAcuucGouucdTsdT 574 GAAGCGAAGUGcACACGGUDTsdT 46 5 81 7
411 ugccGAuCcALEACUGCGEADTsAT 575 UCCGoAGUAUGGAUCGGeAdTdT &1 g 81 5
412 caGAGUcuAGACUcGUGGUTsdT 576 ACcACGAGUCUAGACUCUGTsdT 65 9 81 5
413 cuGuucAAGeouceAAGoudTsdT 577 AGCUUGGAGGCUUGAACAGATsdT 82 3 82 21
414 ggAGGouGUAGGcAUMAALGTsdT E7E  AUUuAUGCCUACAGCCUCCAT:dT B8 2 82 12
415 agGAGGeuGUAGGCAUAAAdTdT 579  UUupUGCCuAcAGCCUCCUdTsdT 55 4 83 5
416 geuGGAcubcucucAAuuud TsdT ERD  AAAUUGAGAGAAGUCcACCHT:dT 6.2 ¥ B4 2
417  goAAcuuuuucAccucuGed TsdT 581 GcAGAGGUGAAAAAGUUGCITsAT 93 1 85 5
418 CfuGfolMfeGfuGfulfaliaGieCizgaHinwdT) | 582 pdTCfelCicUfpUfadfcAfcGiaGlcAfedTsdT 5G 1 B6 2
419 culGUGocAuUuGUUeAGUdTsdT 583 ACUGAACALAUGGE-ACUAGHT ST &b §] Bb &
420 cuGechAucchubouGoGGdTsdT 584 COGeAGUAUGGAUCGGLAGITsdT 73 8 BG 5
421 guGubchcuucGouuchecdTsdT B85 GOUGAAGCHAAGUGcAcACATdT LT 4 a7 4
422 grucGuGuuAcAGGoEGGEed TedT 586 GOCCGCCUGUuAACACGAGCHTsdT 91 & 87 5
422 couducuuSuchAcAcuucdTadT 587 GAAGUGUUGAULAAGALAGGETSAT 37 2 Lt 45
424 ucucAluchooBoBucBoAdTsdT 588 UGCGACGUGELGALUGAGADT AT 79 4 B3 &
425 gooceGuouGuGoouucuohd TsdT 580 UGAGAAGGeAcAGALGGGCdT:dT 85 4 BB 15
426 cufeceubuchAcdoulcedTsdT 590 GEAAGUGUUGAUAAGALAGHT AT 43 3 = 23
4727 auGuuGcceGuuuGuecucdTsdT 591 GAGGACAAACGGGeAAcAUdTsdT a7 5 G 4
422 guluGuuGoocGuuuGuecdTsdT 59? GHACALAACGGGeAACALACATdT pexid 4 o0 11
429 cuucGouucAcoucuGoAcdTsdT 593 GUGCAGAGGUGAAGCGAAGHT:dT &9 ¥ o1 5
430 wguGchcuucGoouchooudTadT 594 AGGUGAAGCGAAGUGCAcAdTsAT 76 3 91 14
4321 gocAAAAuUCGeAGUcooGd TsdT 595 COGLACUGCGAAUULIUGGE AT TsdT 81 3 93 3
437  couGeoueGuiGuuACAGGoEd AT 596 COCCUGUAACACGAGeAGGdTsdT 86 3 G2 1
433  ugGAGUGUGGAULCGCACLdTsdT BE7  AGUGCGAAUCCACACUCcADTSET a7 4 oz 3
434 aacGAccGAccuuGAGGeAdTsdT 598 UGCCUcAAGGUCGEUCGUUdTdT 83 8 92 3
435  acAGAGLouAGAcucGUEGATsHT 599 CcACGAGUCuAGACUCUGULTsT a2 4 92 4
436 aaucBGecGeGucGeAGAAGITsdT 600 CUUCUGCGACGCGRCGALUTAT a5 6 92 2
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437  geububuuboeoGuuuGuedTsdT 501 GAcAAACGGGCAACAUACCITsdT 20 2 93 3
438 goeeGAucchAulcuGoGGAASTsdT 602 UUCCGeAGUALGGAUCGECHTsdT 7 3 o3 3
439 geocubAucunAuneSfcAoudTsdT G033 AGQUGUUGAUAAGALAGEG A TdT B4 4 94 50
440 aguuuscuAGUEccAuIuGd TsdT B cASAUGECATLAGUASAT AT 4T 5] 7 o5 B
441 ugucAloBEAccGicounGAdTsdT BO5  UeAAGGUCGELUCGUUGACASTsAT 84 5 a5 &
447  acuucucucAhuuuUeuAGdTedT BOE CuAGAAAALIUIGAGAGAAGUdT T 103 ] a5 &
442 gelbeGGGACOUrULLGUCET sdT 607 GACAAAGRACGUCCCGCGCdTadT g8 4 o7 3
444 ucuAGACUCEUGGUEGEACUdT AT 608 AGUCCACCATGAGUCUAGA T:dT 20 5 97 2
445  gaucchAuforGeGGALcucd TedT A9 GAGUUCCGoAGUAUGGALICH T sdT ¥3 & T8 4
446 cucubooGAucoheloutodTsdT H10 GoaAGuAUGGAUCGGoAGAG TsdT 100 5 99 7
447 ucuGooGAuccludcuGold TedT 6511 COoAGUAUGEAUCGGEoAGAdTSdT 28 & o9 4
448 coucuGooGAucchufeuGdTsaT B2 cAGUALGGALUCGGCAGAGGDTsdT g} 11 99 5
449 gclooucucuilbezoGGud T T 613 ALCGCGUARAAGAGAGGUGdTsdT az 7 100 4
450 aalGAbcurccucGoounGodTadT 614 GUGAGGLGAGGSGAGUUCUUT AT = & 100 1
4%1 gabcuccnucGooueEeAGdTadT B15 CUGCGAGGLGAGEGAGUILCATdT 100 2 100 Z
457 gcucucAluuuucsdBGGedTdT B516 GOCCuAGAAAADUGAGAGADT=AT 102 4 inn 2
453 gelcGolccucucunuicGdYsdT B17 CGuAAAGAGAGGUGCGOCCHT=dT 2 4 300 3
454 colAucchAulouGoEGAAcd TdY 818 GUUCCGCAGUALIGGALCEGOTsET 23 5 101 3
455 azcucccuctooucEoAGAdTdT £1% LQOUGLGAGGLGAGGEAGU DT AT o0 ) 101 2
456 cuccucuGooBAucchAuAnd s 620 GuAllGGAUCGGoAGAGGAGA TsdT 93 2 101 2
457 gEAtuGuGGAUUCGoAcudTsdT 621 GAGUGIGAAUCCACACUCCdTsdT 57 5 101 3
458 cpGGeGobccucucuuucdTsdT 627 GuAAAGAGAGGUGCSCCCIEATsdT 23 & i1 &
459 gucucAAucGooGobucGed TsdT 523 GLEACGCGGECGALUGAGAC T=dT o7 4 02 ]
460 aucchuAcuGoGEAATuoed TedT f2d GOAGUUCCGAGuALGEAU AT 88 3 102 7
451 cpcAccucucuunAcGoRGEdTsdT £25 COGCGUAMAGAGAGGUGIGHTdT 78 1 102 10
467 cascGhooGAccuuGAGGod TudT B2 GUIUCAAGGUIGEIH GUIGITET B8 4 102 2
463 coAudscubeEhAdcuceuAd TedT 627 wAGGAGUUCCGcAGuALGGdTsdT B85 ] 102 5
464 ughhucecGeGGAcGAceed Tsd T G628 GGGUCGULCCGLGEEAUUcAdTsdT a2 4 103 3
4585 aghbcuccoucGooucGoeAdTsdT B29  UGCGAGGUGAGGGAGUUCUGTsdT o B 03 2
466 gecGoAccucucuuuAcGodTsdT 630 GUGuUAAAGAGAGGUGCECCITsdT 97 7 3 10
467  golbchccucucuuubcGeGdTsdT £31 CeCGUAAAGAGAGGUGCGCATadT G4 5 104 Fi
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468  gouGAluccoGeGGaAcGaed TadT #5372 GUCGLICCSOGEE0AUUCAS CATsdT a4 2 104 3
469 cacudcGouuchosutuGoaiTsdT £33 GoAGAGGUGAAGCGAAGUGHTsdT = 4 105 12
470 cucAducCoorGoGueGohGd T sdY B34 CUGCGACGCGEECEAUUGAGHT=dT 59 3 105 14
471 ucceBucGGoGouGEAluccdTsdT B35 GGEADUCAGCGCCGACGGEGEA TsAT 91 3 1] ¥
472 culrAucocGoGGAcGAccdTsdT 636 GGUCGUCCGCEGEAUUcAGTsdT 96 2 106 &
473 agAGucuAGACUCEUGGUGEdT T G637 cACCACGAGUCOAGACUCLIDTdT 93 4 107 )
474 ucehubcuGeGGAAcucoudTsdT B3R AGGAGUUCCGoAGUAUGGAAT T 91 4 107 7
475  geGoul AduccoEeGGACEETsAT 639 CEUCCGCGEGALUCAGCGCTsdT = 3 108 3
476  aguGuiGGALucGeheuccudTsdT G40 AGGAGUGCGAAUCeAcACUdETsdT a4 4 111 3
AF77  cocuGoucGuGuulAcAGGodTsdT 641 GUCUGuAAcACGAGeAGGGdT=dT a9 11 111 10
478 gafwuccoGoGaAcGacceGdTsdT G422 CGEEUCELCCGCEEEALIUCHT ST o6 3 115 5
479 aaGouGuiEoouuGBEGEUEGed TsdT 643 GlcACCcAAGGoACAGLUUETsdT o9 5 116 53
480  gocouGoueGuGUUACAGGETsdT B84 COUGUAACACGAGEAGGLTTsdT 36 5 116 11
481 gucccGueEGeGouGAALcdTsdT B45  GAUUcAGCGLCGACGGEACHTsdT 93 2 iig 4
482 aucuusucAAchcuuceGGdTadT B46 COGEAAGUSLIUGAUAAGALATsdT 7o 3 125 23
A83 cocAuchlAcAoeurcGGAAATsdAT 6847 UUCCGGAAGUGUUGALAAGAT2dT 39 5 42 3
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11/37

Tabnuua 3. CtabunbHocTb ACPHK, HaueneHHon Ha BUpycC renatuta B, B cbiBOpOTKe.

CbIBOPOTKA MbILIN ChIBOPOTKA YenoBeka CiiBopoTka ABAHCKOrO
Makaka
I'Iz?BaNSOI.EQ Koaupyrow, Hekoaupyto| Kogupyrows Hekoaupyro| Kogupytouw, Hekogupyrou,
asuens wWasiuenb | asiuenb LWasA Uenb | as uenb asi uenb
ty, (1) ty (1) ty (1) ty (1) ty (1) ty (1)

321/485 26,4 0,5 >48 2,1 H.O. H.O.
325/489 272 6,7 >48 8,8 H.O. H.O.
350/514 11,3 2,6 >48 17,0 H.O. H.O.
326/490 >48 11,7 >48 43,9 >48 55
324/488 >48 13,3 >48 44,7 >48 6.4
328/492 19,1 9.9 >48 >48 H.O. H.O.
322/486 >48 14,5 >48 >48 >48 6.5
327/491 >48 16,0 >48 >48 >48 8.1
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Ta6nuua 4. KopoBbie nocnegoBarenbHoctu AcPHK, HaueneHHoM Ha reH Bupyca renaruta B, n nx
MoaupULMPOBaHHbIE KOMUU.

KopoBasi nocrneaoBaTenbHOCTb MoauduumposaHHaa nocneaoBaTerbHOCTb
SECQ ID MocnepoparenbHocTs  |SEQ D] NMocnepoBarenbHoCcTb | SEQ 1D MocnenoBarenbHocTs  |SECLID|  [NocnenoBarenbHOCTL
No.  [komvpyroweni uierm (5-3)| MNo. | Hekonmpyroweriuerm (5-3)| No.  [koampyroweniuerm (5-3)| MNo. | Hexogmpyrowwedi Lierm (5-3)
1 CAAGGUAUGUUGCCCG 157 CEEGCAACAUACCULG | 321 caAGGuALGUUGCCcGUUY 485 AAACEGEGCAACALACCUUGH
[§1e] dTsdT TsdT
CUGUAGGCAUAAALIUG e - CluGfulfgGfcAfusfasdu pdTAfeCFatfullfulfuGfeCfu
] 8 TA LALGCCUACAG , 480
2 GUA 138 ACCAAULUAIGCCUACAL 3 ﬁngqu‘ﬁf{i v T} o AfcafedTsdT
3 UCUGCGGCGUULILIALIC 150 |UAUGALUAAAACGCCGCAGA | 393 UcuGeG GeGuuuuiuchu b, 487 LAUGAUAAAACECCGEMG A
ALl dTsdT TstlT
UCUGCGEOGUUUUALIL o e IWfelfgCigGleGiulifullfa pdTAfuGfaUfadfaafeGlicCfa
3 1 TAUGAUAAAACGCCGCAG EY. A58
> | aua 160 [TAUGAUAAAACGLCGCAGA | 324 1 0w af(invdT) B 1 CraGradTsdT
ACCUCUGCCUARUCALUC Y _  IGAGALIGAUJAGGUAGAGG accucuGoousfucAucucd GAGALIGALUAGGCAGAGGU
4 161 335 489 ,
U Lk TsdT dTsdT
IQUACUAGUGCCADL |+ . | - ) IUfulifaCfusigUfgCicafy pdTAfcafanfuGgliaCluafe
> | Gua 162 |TACAAAUGGCACUAGUAAR | 328 1 c ot affinvdT) 490 1" aafadTsdT
ACCUCUGCCUAAUCAUC | , g ; AfcCfuCfuGfoCiuafallica pdTAfgafuGfalifusfeGicafs
& UA 163 (TAGAUGAUUAGGCAGAGGU| 327 FUCFuAFlinvdT) 491 AfgGfudTsdT
7 C%;GfﬂﬁgﬁiﬁLFAAAUUé 164 leaccaauuusucocuacas | 378 caﬁuﬁﬁﬁ cAUAAALLGGY 492 G%muumuﬁ{;ﬁmmﬁd
GQuC cdTsdT TsdT
g UGLFCE? GCGECEUUULA 165 |UGAUAAAACGCCGLAGACA | 320 lugucuGeGGoGuuuuAuch 493 UG&QAAMEGCCG;:AGAEACI
UcCa dTsdT TsdT
[UGUCUGCGGCGUUUUA , . o o [UfgUfcUfgCieGieGiulfu , pdTGfalfaAfasfcGicCipCla
g uca 166 [TGAUAASACGUOGCAGACA 330 UfaUfcAflinvdT) 454 GFaCFadTsdT
9 UACUAGUGCCALUUUGU 167 |UGAACAAAUGGCACUAGUA| 331 uacuAGUGCCALUUGUUCH 495 UGAACALAUGGEACUAGUA
LICA dTsdT TsdT
UaACUAGUGCCALUUUGU : UfaCfuafgUfe Ceafulfu pdTGfadfeAfadfuGfgCraCiu
8 AC L CuAGUA 495
9 LCA 165 [TGAACAAMUGGCACLIAGU 332 GfulkfeaAflinvdT) B AfgUfadTsdT
10 [CAACUUUUUCACCUCUG] 169 |TGCAGAGGUGAAAMAGUUG| 333 |ClaafcUfulfulUfcafeCiuC] 497 |pdT \G‘FEAFEMEG‘FUJGfaA‘FaAfa
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Ch fulsfeAf{inydT) GfulfgdTsdT
11 CCAUUUGLUICAGUIGGU 170 lceAACCACUGAAC UGG | 334 ecAuuunGEuUcAGUGEULUCE 498 CEAACCACUGAACAAALIGE
UG drsdT TsdT
12 CC&AG%JGUEEUGCUGA#Z 171 lucceucaceasscacuucs | 335 CeAAGUGLULGCUGACGE 499 UGCGUcAGcAMAACACUUGG
GCA AdTsdT TsdT
CCAAGUGUUDGECUGAC - - |[CfeafaGluGfullfuGfcUfg pdTEfoGfuCTaGicAfanfcAfe
12 172 ITGCGUCAGCAAACACUUGE | 336 , 500 ‘ ,
GCA AfcGfeAf{invdT) LUfuGfedTsdT
CCADUUGUUCAGUGGU X 4 I . _  |CfeafulfuGfullfcafgUle pdTGfasfcCfaCfuGfanfoafa
13 UCA 173 [TGAACCACUGAACARAAUGG | 337 GfuUfcAf(invdT) 501 AfuGFedTsdT
14 UUSACHAEUGCCAL!UH 174 |AACAAAUGGCACUAGUAAA | 338 uquﬁcuAGuGcmuuu%uu 502 Mc&&ﬁuﬁﬁmmﬂs@u&ﬁéé
GUL dT=dT TzdT
15 CACCUCUGCCUAAUCALS 175 TGALGAUUAGGCAGAGGL 339 [CfaCfelfcUfgCfolifaaful 503 pdTGfalifgafullfaifgCfaGfa
' CA 1 G : faUfeaf(invdT) 7| GfgUfgdTsdT
CUGGCUCAGUUUACUA , , _— e | cuGGoucAGuuuicubiGu caCutGuAsACUGAGCcAG
16 GUG 176 [CACUAGUASACUGAGCCAG | 340 GdTsdT 54 TsdT
CAAGGUAUGUUGCCCG | .. | e . |CraafgGRuafuGfulfgCfe | __ |pdTAfaCfgGfgCfaafeafufcC
177 TAsCGGGCAACALUACCUUG | 341 1 o i
v L - ARCEEEEARCAUACEITE - CFEU fuAf{inwdT) 505 'FuUfgflTsé?
CUGGCUCAGUUUACUA N . CluGfgCluCfaGfulfuifc . |pdTAfcUfaGfunfainfclfgafg
18 GUA 178 [TACUAGUARACUGAGCCAG | 342 UfaGfuAf{invdT) 506 CheAfgdTsdT
19 GAGGLUGUAGGCALIAA 179 |AAUUUAUGCCUACAGCCUC | 343 |gaG§cuGuAG§¢AuAAAu 507 AALIALGOCACAGCCUCH
AL udTsdT TsdT
20 CAGUULACUAGUGCCAL 180 |AAALIGGCACUAGUAAACUG| 344 taﬁuuuﬁ;m.ﬂﬁuﬁctﬁkuuu 508 AAAUGEcACUAGUAAACUIGH
U drsdT TsdT
21 AGELJAUGGLJGCECGUE 181 |ACAAACGGGCAACAUACCU | 345 AEGUAUGUUGCCCGULLEGU 509 ACAMALGGGoARCAUATC U
LIGL dTsdT TsdT
UAUGUUGCCCGLUIILIGU ( . LHaUfeLfuGfoCfoGiulifu pdTGigAfcAfalfeGipGicAfa
22 182 |UGGACALACGGGTAACALS | 346 . 510 :
CCA, GiuCfcaflinedT) ClallfadT=dT
GAGGCUGUAGGCALAA ) , o ; GfaGfgCfuGfuafgGicafu | pdTafullfusfuGfcCluAfcAfg
23 AUA 183 [TAUUUAUGCCUACAGCCUC | 347 AfaAfuAFf(invaT) 511 CcUfedTsdT
24 GgﬁSGCGGGGﬁUUUAU 184 IAUGAUAAMACGCCGCAGAC | 348 I@;:E;GGcGuuuuAucAu 512 ﬁ:ﬁﬁyAAAACGGCGaAGAQd
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; |CAACULULUCACCUCUG GGLAGAGGUGAAAAAGLIL lcascunuuucAccucuGeed GGeAGAGGUGAAAAAGULIG
25 . 185 1 349 , 513
oC G TsdT dT=dT
26 ECC{S LUEUGECACULCGCUIY 186 |UGAAGCOAMGUGCACACGS | 350 cchu Gu GoAcuucGouuch 514 UGAAG CEAAGUGCACAGE
CA dTsdT dTsdT
ICCGUGLUIGCACLILCGCLIL . — : CfeGfuGfuGfeafolfulfaC pdTGfaafelfeafaGiuGioafc
26 cA 187 |TGAAGCGAAGUGSCACACGSG | 351 FuUHcAF(invdT) 518 ﬁkchfchTsﬁT
. IUCAAGGUAUGUUGCCC . \ . . |UfcAfaGfgUfallfplUfuGic pdTAfcGfgGfeafaCfalfaCic
27 GUA 188 |[TACGGGCAACALACCULGA | 352 CfeGRuARinvdT) 516 UFLGFadTsdT
ICAGUUUACUAGUGCCAL o o - ICraGfulfusfclfaGfulfc pdTAfaUfpGfcAfclfaGfusfa
: i , ABSCL , , ,
28 UA 189 ITAAUGGCACUAGUARAACUG | 353 CfaUfulf(invdT) 217 AfcUfgdTselT
g UGGUGGEACUIUCUCUCA 190 |asuuGacacasGuccacea | 354 ugGuGGAcuacutu:AAuu 518 AADUGAGAGAAGU CeaCcAd
ALIL dTsdT TadT
AGGUAUGUUGCCOGUU o N AfgGfusfuGfullfeCfeCig | pdTCfaAfaClgGfgClanfcafuy
30 191 ITCARACGGGCAACAUACCU 385 " 519 ) ‘
UGA u i Ufig Ufgﬁf{invd?} AfeCTudTedT
21 CUGCUCGUGIUACAGGT 197 |CCBOCUGBUAACACGAGCAG 355 t:ﬁ.iGmﬂGuEuuAcAGG(:G 570 COGCCUGUALACACGAGeAGH
GG GdTsdT TsdT
32 LUAUGUUGCOOGLIUILIGU 193 |AGGACAAACGGECAACALA | 357 waubuulzcccGuuuGucou €91 AGGACAAACGGGAACALAD
ey dTsdT TadT
13 ICAAGGUALIGUUGCTC 194 |aaceearaacausccuuca | 3ss lﬂtAé.GGuAuGuﬁGmﬁGﬂ 539 ALMCEEGeAACALACCULIGAG
GUL udT=dT TsdT
IUCULAUCAACATLIUCCG LUCCEGAAGLGUUGALIAAG o ucuuAuCAACACUUCeEEA : UCCGEEAAGLUGUUGALAAGA
34 ] 195 359 523 ) ;
GA A dTsdT dTsdT
juCuuAuCaaCACUUCCG ) ; , _ (ufcUfuafuCfanafoafcifieC] pdTCfeGfgAfaGfuGfullfeafu
34 GA ig9s | TCOGGAAGUGUUGALIAAGA] 360 FeGFgAflinvdT) 524 AfaGfadTsdT
ICACCUCUGCCUAALUCAL AGAUGADUAGGECAGAGGU v |caccucuGoouAfuchucud AGAUGADUAGGECAGAGGUG
35 197 , 351 i 525 ;
i L TsdT dTsdT
35 AUAAG’AGG ACUCUUGG 198 |acuccaacacuccucuuau | 387 auA%G%GGAcu cuuGGar 5365 AG UCcﬂﬁAﬁﬂ;G UCCUCUuALR
ACLE udTsdT dT=dT
- |GUCUGCGGCGUUUUAL | , e e . |GfuCfuGfcGfgCfgUfullfu | ___ |pdTUfgAfuAfaAfaCigCfcGfc
a7 CAA 199 ITUGALAAAACGCOGCAGAL | 363 AfuCTaAf{invdT) 527 Mg AfedTsdT
38 |GGCGCUGAAUCCCGCGG]| 200 |GUCCGCGEGAUUCAGLGLC | 364 gechbouGAAUcceGeGBAc | 528 |GUCCGCEEGAUUCAGTGCC
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AL dTsdT dTsdT
39 CECGUCGCAGALMGALICU 201 |UGAGAUCUUCUGCGACGEG! 365 cEeGucGeAGAAGALCLCA 535 UGAGAE@ CULCUGCGACECE
CA dTsdT dT=dT
AALGUCAACGALCCGACT AAGGUCSESUCGLILGACAL asuGUCAACGACCEACOLIU AAGGUCGGUCGUUIGACALL
40 202 366 530 )
LIt L dTsdT dTsdT
a1 GCUCAGUUUACUAGUG 203 lucecacuacuasacucace! &7 grucAGUUUACUAGLGEDCA 531 UEGEcACUAGUAAACUGAGCH
cCa dTsdT TsdT
UGGUGGACUUCUCUCA “ | UfgGfuGfgAfcUfuCfuCfu pdTAfullfgAfgafgafa GfuCfc
42 AUA 204 ITAUUGAGAGAAGUCCACCA | 368 CraAfuAflinvdT) 532 AfcCfadTsdT
43 AU CLECOGCGUCGIAGAA 205 |ucuucuaceacaesaccau| 369 aucGooGeGucGoAGAAGS 533 LJCU/UQEJGC*EHCG CEECGAL
GA d¥=dT dTsdT
GCCAUULGUUCAGUGE . ] .y s cAULUGUUCAGUGEGUUC EasTcAaCUGAACAARUGE D
aq |C TR R 006 |GAACCACUGAACARAUGGC | 370 [BTTITHRHHEREHEEHEE D g, R ALERARCARATERH
Uuc dTsdT TsdT
a5 CHAUCCAUACUGOGGAL 207 |AGUUCCGEAGUALGEAUCE! 371 ngLUGEAUACU GeGGAACU 535 AGUUCCGeAGuAGGAUCS
CU dTsdT dTsdT
. JUCACCUCUGCCUAAUCA , GAUGALIUAGGCAGAGGUG JucAccucuGecudbuchucd | GALUGALLAGGeAGAGGUGA
46 208 372 o 536 s
uc A TedT dATedT
a7 GUGGACULICUCUCAAL 309 |AAAALUGAGAGAAGUCCAC | 373 [guGGAcuLcucUcAALLUY 537 MQUGAGAGA&GU oAl
LI dTsaT dTsdT
48 GGGLCACCALALILICLIL 210 |CCCAAGAALAUGEUGACEE | 374 lgeGueAccALALLcIUGEE 538 COCAAGAALALGGLGACCCH
GG dTsdT TsdT
49 G;ﬂﬁﬁﬁﬂiﬁmﬁ.&.i&ﬁﬁ;ﬂ 211 |AGALCULCUGCGACGCGGE | 375 |§Q§§CGU¢GGAGMGA@J Cul 53 AGAUCIICUGCGACGLGEC
Cu dTsdT dTsdT
50 UCASUCGOCGOGLUICGLA 212 lucucceaceeeaceauucal 375 JucAsucGocGeGueGeAGA 540 U{;UG/QGAEE{:EGCG&UU GAa
G dTsdT dTsdT
51 UGGALGUGUCLIGOGED 213 |AACGCCECAGACACALCCA 377 fugGAauGUGUCLGCE GGy 541 AACECCGoAGACACALCeAdT
GUL udTsdT sdT
53 UACUGUDCAAGCCLICCA 214 lcuvceacscuucarcacual 37s uamGyuucAAGzcuﬂcAAG 549 CUFEGAGECUGGA&EAGL@
A dTsdT dTsdT
53 GEEE.&CUA@U GOCAUL 215 |ACAAAUGGCACUAGUAAAC | 379 gl;L_}z;z‘;uAGuchaiuGu 543 ﬁ?ﬁuﬁﬁ cACusGuassCd

PUI'. 4 (npopornxkeHue)

LE/ ST



54 aﬁyaﬁusccauu&ssuu 716 |CUGAACABRALUGGCACUAGU | 380 AcUAGUGecABUILGULCAG 544 CUGAACAAAMIEGoATUAGLI
CAG dTsdT TsdT
55 ICCGCGUCECAGAAGALIC 517 leacaucuucucceacecea! 331 coGoGucGoAGAMGALCUC 545 GAGAUCULUCUGCEACGOGRE
uc dTsdT dT=dT
o UAUCLIADCAMCACLILIC CEGAAGLGLILGALLAAGAL - juaucuuAucAlchoyucoGd CEGAAGLIGULIGAUAAGALA
56 218 382 546
CG Fy TsdT dTsdT
57 GGECCAAAALIUCGCAGUC 219 leeeacuscesauuuucsee] 383 |gg§cAAAAu weGeAGuceed 547 GLLOACUGCGAAUUIUGGECC
CC T=dT ATedT
uCACCUCUGCCUAALC AIGALUAGGCAGAGGUGA uucAccucuGoouAduchud ALGALAGGcAGAGGUG AN
58 220 384 548
&l A TsdT dTsdT
CUCAGUULACUAGGCC . cucAGuuuAcuAGUGecAl ALGGEcACusGuAAATIIGAG
59 | 221 |AUGGCACUAGUAAACUGAG| 385 |FUEIUUUUACUABUBCCAUL caq SCALUARU
AL dTsdT dTsdT
&0 UGUUGCCCGUUUGUCC 397 |AGAGGACAAACEGGEAACA 186 nuguuﬁcccGuuuGutcuzud 55} AGAGGACAMACGEGcAACA
LHCL T=dT TsdT
61 UAGLHCCALDLILIGULUCA 223 |CACUGAACAAALGGTACUA 387 uaGug;cAaquugcAGu 551 cACUIGAACARAAL GGeATUA
GUG GoTsdT TsdT
62 A5 G%ZUGLFAG GCALIAAA 274 |CAAUUUAUGCCUACAGCCL | 382 achunAGGcAu%&uu 553 cAALLIALUGCCUACAGCCUG
LG GadTsdT TsdT
63 AUGLHEUCUGOGGECGUL 298 |UAAAACGCCGOAGACACAL | 389 auGuGUCUGCEGoGULLY £E3 UAAAACGIUGCAGACACALID
uoa AdTsdT TsdT
] AUGUGUCUGCEGIGLIL o e . AfuGfuGfuCfuGfcGfgtCiz pdTAafasfaligCfoGicafgafca
B3 LUA 226 [ TALAALACGCCGCAGACACALS 390 UfulfuAfinvdT) 554 feAfudTsdT
64 ACUUCGCUCACCLUCLIG 227 |UGCAGAGGUGAAGCGAAGU] 391 [PV yoEouucAccucuGoAd 55 LGcAGAGGUGEAAGCGEAAGU
A TsdT dTsdT
CHUGUGCACUCECUIL ) suGuGcAcuucGouuchod (SUGAAG CHAAG G cAcAT
65 | ¢ ©| 228 |eucaasceaacuacacacs| 392 [(BUCHGRAcuLcGuucAcd] oo IGUGAA G
A0 TsdT dT=dT
56 IGUGGUGGACUUCUCUC 273 |lauucacacascuCcaccac | 393 gguﬁﬁu GEAcUUCUCCAAL 557 AU Q?AG.&EAAGLEG:AEEA@
Anl dTsdT TadT
IWGUGUCUGECGEECEL t GuouGoGGos L Ao as s 0 CGECCGeAGACAcAdT
g7 |USYE Ul 230 |AUAAAACGCCGCAGACACA | 304 |MBUSUCHGEGGEGUUULALL [ g AUAAAACGLCGEAGACAC
uakd ATsdT sdT
68 JAAGGUAUGUUGCCCGU 231 |CAaACGGGECAACADACCLIL 395 |aaGGubuGuuGoccGuuu 55% lcAAACGGEGECAACAUACTUUG
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| vus GdTsdT TsdT
69 IUCAACGACCGACCUUGA 232 lCoUCAAGGUCGGUCGUUGA| 3295 ucAlcGACcEGACcUUGAGE S50 COUeAAGGUCGGUCGULIGA
GiE dTsdT dTs=dT
70 ICALIAAGAGGACLICUIUG 233 |GUCCAAGAGUCCUCLUUAUG| 397 cauA&GﬂGGﬁﬂucuuGEA 561 GUCCAAGAGLUICCUCULALIG
GALC cdTsdT dTsdT
71 [GUCAACGACCGACCULG 234 lCUCAAGGUCGGUCGUUGAC| 393 guchAheGAccGACcULGAG 552 CUcAAGGEUCGEUCGULGAC
AG dTsdT dTsdT
AUAUUCUUGGGEAACAA s 11 18 1 X » auAuucuuGEEAACAAGA w  JEUCULGUUCCcAAGAALAL
72 GAG 235 CUCURGUUCCCAAGAALALY ] 3992 GdTsdT 563 dT<dT
73 UGCUCGEUGUUACAGGC 236 ICCCGCOUGUAACACGAGEA 400 ugcucﬁuGuuAcﬁlG@cGG 564 CCi@iCUGuAAQACGHGcﬂ,d
GGG GdTsdT TadT
24 ICAAUCGCOGECGUCGECAG 337 |UUCUGCGACGCGGCGAUUG| 401 caAucﬁccG chucGoAGAL 555 UUﬁUGC@GAﬁﬁi@EC@AU usG
AR dTsdT dT=dT
ACUGUUCAAGCCUCCAA GCUHUGGAGGCUUGAACAG acuGuucAhGoouccAAGe . GCUUGoAGGCUUGAACAGU
75 238 402 565 ;
GC g dT=dT dTsdt
+6 ICECCGCGUCGLAGAAGS, 339 |GAUCUUCUGCGACGCGGEG | 403 cg@ﬁ;ﬁu clzeAGAAGALC 557 GAUCUUCUECGACGLGEECE
uc dTsdT dT=dT
27 C.ﬁfifi}ﬂGUl}CAGUGGUU 340 |ACGAACCACUGAACAAALG 404 l[cauuubuucAGUGGuULCGEU 568 ACGAACcACUGASCAAALIGH
OEL ATsdT TsdT
48 EC!’%CUGAA?..J COCGLGGAL 241 |UCGUCCGEGGGAUUCAGEG | 405 CECUGAAUCCCGOGGACGA 569 OGO CGCEGGALLIcAGLG
GA dTsdT dT=dT
29 EUEGGUCACCAH&S L 247 |COAAGAAUAUGGUGACCCA | 405 UgGGEUcACccABALLICULGG 570 CoaAAGAALALIGEUGACCAG
UGG disdT TsdT
80 ut;CU£U{3€;£GAE3CCﬁiJE~ 243 |acuaLGeALCEECAGAGGAl 407 uczycuﬁcc(ié;uﬂcéw%ud 571 Al uAQGGA@ CoGCAGAGTGA
U TsdT odTsadT
a1 AUGUC&ACGHCC&&ECU 244 |CAAGGUCGEUCGUUGACAL| 408 auGucAscBACCEACCULG 572 CAAGGUCGGLICELIGACAL)
UG dTsdT dTsdT
CCUCUGCCUAALICALICLY . UGAGADGAUUAGGECAGAG ceucuGooudducAucucid o (UEAGAUGAUUAGGoAGAGS
B2 245 4049 573 .
Ca G TsdT dTsdT
83 ASIEGUGUGCACUUCGCU 246 |GAAGCGAAGUGCACACGEU | 410 at:_l{.}szfuﬁcécuucﬁcuuc 574 Gﬁ:}&iﬁAﬂGUGEAEAC‘GGU

PUI'. 4 (npooonxeHue)

LE/ LT



84 USQ{T{;AMEQAUA{ZE&E{E 247 lucceracuauseaucascal a11 ugceGAUCCAIACUGCEGEA 575 LCCGeAGUAUGGAICEGeA
GA, dATsdT dT=dT
a5 ICAGAGUCUAGACUCGEUG 248 |ACCACGAGUCUAGACUCUG | 412 caGﬁGacyﬁ.GAcuzGuGE 576 ACcACGAGUCuAGACUCUG
Gl udT=dT TsdT
26 CUGUUCAAGCOUCCAAG 249 |aGCuUGEAGGCULGAACAG] 413 cuGuucsAGoocuccAdlou 577 AGCUUGEAGGCUUGAACAL
CL dTsdT dTsdT
g7 GGAGGCUGUAGGCAUA 260 lavuuaueccuacacocuce | a1a ggAGG:gG LUAGGeALAAS 578 AUUQAUGcﬂuAcAGEmEZCd
AL udTsdT TsdT
-~ AGGAGGCUGUAGGCAL 251 |uuuaugccuacacecuceu | ais apGAGGouGUAGGCALAN 579 UQuﬁUGCCuAcAGCCUCCUd
¥y A TaedT TadT
89 GEUGGACUUCUCUCAS 357 |AAAULGAGAGAAGUCCACE | 416 geuGGAcUUcucucAlLLL 580 AAAUL?GAGAGAAGUCC;&CC
uu dTsdT dTsdT
a0 IGCAACUUUUGGIQEU Cu se3 leraGAcEUGAAAAAGLLGE] 417 lgc@cuuumac!kﬁcumiﬁcd £a1 GeAGAGGUGALAAAGUUGC
GC TsaT eTsdT
ICUGCUCGUGUUACAGGT [CfuGfeUfeGfuGfullfalfa paTCfgCfellfglfaafoafoGla
g ‘54 T FLY:T ETLNE . - ) o "
31 GA 254 TCGOCUGUAACACGAGCALG | 418 GfeCigAf(invdT) 582 GfcAfgdTsdT
92 ECUAVGEG(ZCMJUUGUUE 255 |ACUGAACAAAUGGCACUAG | 419 cuAGuGocAUuuGUUCAG U a3 ALUGAACAAALIGGoACUAG
AGU dTsdT TsdT
93 |CUGCOEALCCAACUGT 756 |CCGCAGUALGGAUCGGCAG | 420 caﬁiﬂcﬁAﬂmﬁaﬁcuGQGG 524 CQGC%GUAUGGAU CoGoAGd
GG dTsdT TadT
a4 tE?GUGC#xCULﬁEGCUUEA 257 leoucaAGCEAAGLGCACAC | 471 lguGuGcAcuucGouuchcod 5a5 GGMSA&GﬁGA&GU GoACAL
oC TsdT dTsdT
a5 IGCUCGUGLIUACAGGLG se8 lacccarcucUAACACEAGE | 422 ggucﬁyﬁu UACAGGCGES 586 GUCCGOCUGUAACATGAGC
GGEC caTsdT T=dT
_CCuAauCUALCASCACH GaAGUGUIUIGAUAAGALIAG lccufucouAuchAAcAcuucd GAAGUGUUGAUAAG ALAGE
96 . 250 , 423 a7 ,
uc G T=dT dTsdT
a7 UCUCAAUCECCGOGUCG 260 |ucceacacaaccauuGAGal 424 lUEﬂCﬂA_M»EGCCGEGUEGEA 588 UGCS%CGCGGCGAUUGAGA
Cha dTsdT dTsdT
GCCCGUCUGUGCTIILCL ol Guiac cucid HGEAGAAGHoACAGACGGLGT
gg [GCCEGULUBUGCEULCUT oy | UGAGAAGGEACAGACGGGE | 425 |BEccluctGuGeeuucucAd | coq VAGGEACAGACGEE
CA TedT dTsdT
99  JCUAUCLUAUCAACACUUY] 262 |GGAAGUGUUGALIAAGALLA 426 |cubucuuvAucAlcthouuced | 590 |GGAAGUGUUGALAAGALAG
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oC = TsdT dTsdT

100 AU’GUTUGCCCGMLFUGUC 263 |GAGGACAAACGGGCAACAL | 427 auGuUGcocGUUUGUCTUC €91 GAGGACAAACGGGeAACALN
CuC dTsdT TsdT

101 GEJAL%GU UGCCOGLIIUG 164 |GGACAAACGGGCAACAUAC | 428 lguAuGuuGccoGuuuGues 592 GGACALLALGGGCAACALAT
ucC dTsdT TsdT

102 CULCGCUUICACCUCLIGT 265 |lGUGCAGAGGUGAAGCGAAG] 429 cuucGouucAccucuEohod c93 GUGCAGAGGUGAAGCGARG
AC TsdT dTsdT

103 UGUGECACOUCGCULCALC 266 |AGGUGAAGCGAAGUGCACA| 430 uguGeoacuucGouuchooud 594 AGGUGAAGCGAAGUGCACS
CuU TsdT dT=dT

104 GLCAAAAVLICGCAGLCT 257 lcesaacuaceasuuuucecl 431 |g§cAAAAu ucGeAGuenoG 595 e GG&CUGE’GAAU UGG
CG d¥fsdT dTedT

105 CCQGCUCGUGUUACAGG 268 |CGCCUGUAACACGAGCAGE | 432 ccuGcchuGuuAcﬁG@cG 596 CG?ﬁUGLﬁAAtACGAGmGGé
CG dTsdT TsdT

106 UGGAGUGUGHAUULCGE 369 |AGUGCGAAUCCACACUCCA 433 nugEAGy GuiaGAvucGohc 597 AG UG COAAUCCAcACUI CcAS
ACLE udT=dT TadT

107 A#CG:ACCGJ&CEUUGAGG 370 |UGCCUCAAGGUCGGUCGUU| 434 aatﬁAF:{:fGAtcuaGAGGfA 508 UGCCU cAAGEUCSGUICGHIL
Ch d¥=dT dTsdT

108 ACAGAGUCLAGACUCGL 371 |CCACGAGUCUAGACUCUGU | 435 AcAGAGucuAGACUcGUG 599 CcACGéGUCuAGACUCUGl}
GG GdTsdT dTedT

109 &AQCGC’{:GQGL}CGEAGA 272 lcuucuGeaACGeGGeGAUL | 436 aalcGoeGoGucGoAGAAG 500 CUUCUGCGACGCGGUGALIL
AG dTsdT dTsdT

110 GGUAUGULGCCCGUUU 773 |G ACAAACGGGOAACALUACE | 437 |geuALGUUGCecOUmIGLC a01 GACAAALGEGCAACAUACCH
GUC d¥sdT TsdT

111 GCCGAUCCALIACUGLG: a74 luuccecacuALGEAUCGGC| 438 lgccGAUCCALACUGCEGAA 502 UUEQG:EEGHAUGGA&?CGGG
AA dTsdT dTsdT

i GUOCUALMCUUALICANTA _ AGLUGUUGAUAAGALIAGEE v lgccocuducuuAucAACA U ’ AGUSUUGALAAGAWAGEGC

112 275 439 ) 603
Cu C TsdT dTsdT

113 AGHUUACUAGUGCCAL 276 |CAAALGGCACUAGUAAACU | 440 agguugcuﬁkﬁ&ﬁ&cﬁuuuﬁ 504 EMEGG%ﬁEAGUﬁ.AACUd
UuG dTsdT TadT

114 ngCAACEACCGACCEJH 377 |UCAAGGUCGGUCGUUGACA| 441 'uiL’;z.:$cthcEAccuuGA 605 U??fTGUfZGGUCGUUGAcA
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115 #.;:UUCUQUEAAUUUUCU 378 lCUAGAAAALUGAGAGAAGU| 442 AclUCUcuRCAALUULICUAG 606 CuAGAAAALUGAGAGAAGLE
AG dTsdT dTsdT

116 GoG CG GGEACGUCCOUL 379 |GACAAAGGACGUCCCGEGE | 443 lgcGoEGEGACGUccULUGUC 607 GACAALMGGACEUCCOGIG
GuC d¥sdT TsdT

117 |VEUAGACUCGUGGUGE | o0 |yt i cCACCACGAGUCUAGA | 444 [VEUAGACUCGUGGUGGAC | o [AGUCCACCACGAGUCUAGA
ACLE udTsdT TsdT

118 GAUCCAUACUGCEGAMAL 381 |GAGUUCCGCAGUALGGAUC! 445 |gagccApAcuGcG\GAAcuc 609 GAGUUCCGeAGuAUGGALIC
uc dT=dT dTedT

119 CUCDGCCEALCCALACU 287 |GCAGUAUGGAUCGGCAGAG! 446 cg{u‘GccGﬁu cohubcuGod 610 GoAGuAUGEEALCGEOAGAG
LT TsaT dTsdT

170 U;UVGCCGAU CCapacCs 383 |CGCAGUAUGGAUCGGCAGA| 447 ucuGeeGAuccAubcuGelG 611 CEesEuAslGGAUCGEeAGA
G dTsdT dTsdT

121 CCUCUGQCCGALCCALIAC 784 |CAGUAUGGAUCGGCAGAGG| 448 c;uchcGAumAﬂA«:uGG 619 cAGUAUGGAUCGGeAGAGG
Uiz TsdT dTsdT

122 IGCACCUCUCULIVACGOG 385 |ACCGCGUAAAGAGAGGUGE | 449 @&A{:y:uﬂutuuu&ﬁ&t:ﬁﬁué 613 ACCGCGM.&.AAGAGAGGUGC
Gl TsdT dTsdT

AAGAACUICCCUCGTOIC , GUGAGGUGAGGGAGLILICL asGAAcuccoucGooucGod GUEAGGUGAGGGAGUUICL

123 : 786 450 ) 514
G #] TsdT LdTsdT

124 GAACUCCCUCGOCUCGE 287 lCUGCGAGECGAGGGAGUUC! 451 |ga.&e;a0r:€uz:5{:ﬂucﬁc.&5d 515 CUGCGAGGOGAGGEGAGUIUC
AG TsdT dTsdT

175 ey EZVU{;AAU LILFLECLIAG 298 |1GCCCUAGAAAALUGAGAGA | 452 ucsCUcAAUULLUCUAGG G 616 GUOCUAGAAAALIUGAGAGA
GG drsdT dTsdT

196 GGQE&CA#ZQUEUQE LELES, 289 |CGUAAAGAGAGGUGCGCCC | 453 |ggG;G£Aczu cucuuuAcEd 617 CEuAAAGAGAGGEUGLGCCT
G TsdT dTsdT

127 CCEALCCAUACUGCGGA 290 |GUUCCGEAGUALGGALCGG! 454 ccGﬁuccAuAtuGcGGﬁ.ﬂc 618 GUUCCGoAGUAUGGAUCGG
ac dTsdT dTsdT

. AACUCCCUCGCCUCGECA ] UCUGCEAGGLGAGGEAGU ascuccoucGooucheAGAd WCUGCEAGECGAGGRAGL

128 291 455 e 519 -

GA #] TsdT UedTsdT
L CUCCUCUGCCGALICCaU GUALGGAUCGHCAGAGGA, cuccucuGooGAucchuiod | GuAlGEAUCGGoAGAGGAG

129 292 456 G20 , ;
ac 3 TsaT dTsdT

130 |GGAGUGUGGAUUCGCA | 293 |IGAGUGCGAAUCCACACUCT | 457 |gpAGuGUGEGAuucGoicuc| 621 |GAGUGCGEAAUCcACACUC
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CUC disdT TsdT
131 (CGGGUGCACCIUICIUICULIL 204 lGUAAAGAGAGGUGCGCCCG | 458 {:gﬁﬁ cGoAcoucucuuLAcd 632 GUAAAGAGAGGUGCGCLCG
AC TsdT dTsdT
132 GEﬁCUCAAiJCGF&CG(IE LI 295 |aceaceoaaceauucacac| ase gucuchiuciocGobuckod 523 GUGACGLEGOGALLGAGAL
GO TsdT dTsdT
. AUCCAUACUGCGGAACL] GGAGUUCCGCAGUAUGGA auccAuAcuGeGGAACUCE GEAGUICCGeAGUALIGGAU
133 296 460 624
cC 3] dTsdT dTsdT
COCACCUC J . . . cACccucUCuUULAC 1¢1 ! EAGGLGCE
134 CUCUUUACGT 297 |CCGCBUAAAGAGAGEUGCG| ag1 |FECAccucucuu uAcGeGGd 675 CCGCGUMAGAG GG
GG TsdT dT=dT
135 {ZMCGACEQACCUHGAG 208 |lgccucaacsucscuccuual 462 cafcGACCEACCULGAGGD 626 GCCUcM‘GGU{:GGuCGUEG
GC dTsdT dTsdT
me  |CCAUACUGCGGAACUCC | | UAGEAGUUCCECAGUAUG - lccAubosGoGEAACUCCUA UAGGAGUUCCGoAGUALIGE
136 299 453 , B27 :
ua G dTsdT dTsdT
137 UGAALCCOGCGRACGAC 300 lecauccuccacsasauucal 464 ug.ﬁﬁqcccﬁcﬁ GacGAcoc 628 GGGE?;GUCDSCGG GALHIcA
CC dTsdT dT=dT
AGAACUCCCUCGCCUCG i UECEAGGLGAGEGAGUUC agfAlcucceucGooucGotd UGCGAGGLCGAGEEAGLUIUC
138 ‘ E13] ) 465 gl 529 -
ca 3] T=dT UdTsdT
139 GGLGLACCUCUCLIULIAL 307 |GCGUAAAGAGAGGUGEGEC| 466 lggﬁﬁmmaf‘ucuuuﬁﬂﬁ ol 530 GCG UWGAGAGGUGCGEC
G TadT dTsdT
140 G%G‘ACACCUEU CULIACG 303 |caceuanscacacauaeae| as7 |g¢G§ACt:ucuchuA£Gz:Gd 631 CECGUAAAGAGAGGUGLGT
G TsdT dT=dT
141 GW’GMQCCCGCGGACG 104 leuceuccecaacavuucace| 4ss |ZcuGAMLcecheGGACG AL 532 EUCGVUC{:G{ZGGGAUUIZAGC
AT disdT dTsdT
142 ECACLJ LCGUUCACCLHCIY 205 leCAGAGEUGAAGCGAAGUG] 459 c“.’?ncu;u cGoulcAccucuGod 533 GtAGAEGiJGA&G{:GﬁLAG LG
GC TsdT gdTsdT
143 ICUCAADCGOCGOGUCGE 206 |cucceacecceceauucas! 470 cucAlfucGooboGuciEcAG 534 CUGCGACGCGECGAULIGAG
AG d¥sdT dTsdT
144 UCQ{ZGUCGGCGCEBGAAU 107 leeauucaceaccsacacea |l a71 ucceGueGGeGouGAduCT 635 GEAUUcAGCGCCGACGEGEA
cC disdT dTsdT
CUGAAUCCCGCGGEACGA GAsucccGeGGEACGA GGUCGUCCECGEGEAUUCAG
145 7.0 308 |GGUCGUCCGCGGGAUUCAG| 472 ﬂ;rs dfccc CHRACRACE ] 36 et ©
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146 QGAG{L}CU.&GAEUCGL% 309 lcaccaccacucuacacucy | a73 agAG ;z;uAGAcchuEGu 637 cAlcACGAGUCUAGACUCLY
GUG GdTsdT TsdT
147 Ui;CAUAﬁEJGCGGAAﬁZLfE 2310 |laseacuuccecacuaucsal 474 uccAubAcuGoGBAACUTOU 638 AGGEAGUUCCGcAGUALIGEA
Cu disdT dT=dT
148 GOGOLUGAAUCCCGIGGA 311 lcquccecasaauucaceee | 475 :cheuGAAuccchGGﬁ;cG 639 CEUCCECGEGALIeaAGCET
CG dTsdT dT=dT
149 AG’UG UGEAULCGCACH 312 |ascasueceasuccacacu | a7s aquuGGAuchcﬁfu ceu 640 AGGAGUGCGAMCcACACL
CCu dT=dT dTsdT
150 CCOUGCUCGEUGUUACAG 212 |GCCUGUAACACGAGEAGGE | 477 coouGEoucGuGuUAcAGiEe 641 GCCUG uAAcACGAGCAGEGD
GC ATscdT TsdT
GAAUCCCEGLGEACEACT ) A GeGGAcGAcec CGEGGUCGUCCECEEGAUUC
151 314 |CGGGUCGUCCGEGGGAUUC| a7g [BPUCCC CRACEER | ga2
G dTseT dTsdT
152 AAGCUGHIGCCULGEEU 315 |GCCACCCAAGGCACAGCLUL 479 aaﬁcuGuGccﬂuEfGEuGG 643 GCC&CCﬁAAGGCAEAGEUUd
GGC cdTsdT TadT
153 IGOCCUGCUCGLUIGLUALS, 316 |ccucuaacaccaceasese | ago jgeeouGeucbuGUUACAGE 644 COUGUuAACACGAGEAGGECd
GG dTsdT TsedT
184 GL%?CEGU CGEUEIIG AL 217 |GAUUCAGCGCCGACGGGAC | 481 lgucccGueE GeGouGAluc 645 G&UL{CRG{ZG COGACGGGAL
uc dTsdT dTsdT
AUCUUADCAACACIICT COGGAAGUGLIUGALIAAGA aucuuAucAscAcuceoE C ECGEAAGUGHLGALAAGAL
155 3158 482 (2% 1)
GG U drsdT dT=dT
VU ALCAACACUICCGS UUICCGEEAAGUGUILGALIAA CRUAUCAACACLCCGE AR ) UCCGEAAGLGSUUGAUALG
156 319 ) 433 % ¥
BB G dTsdT dTsdT
CHUAUCAACACUNCTGE g, et A CfullfaUfcafaCfaCiulfcC] pdTUfcCfeGfaafgUfglifuGta
154 AA 320 TUCCGGAAGUGUUGAUAAG] 4824 faGfaAf(invdT) B4R UfaAfedTsdT
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Ta6nuua 5. NMocnepnoBarenbHOCTL canTa-MmuweHu acPHK, HaueneHHon Ha Bupyc renaturta B

Monoxenue HemopmcpmumposanHas | MoamdmupposaHasn MepekpbiBaHue reHoTuna [%)]
17mepasyuNe |AcPHKusTaGnvuei1 | ACPHKU3 Tabnmup: 2 lNocneaosarensHOCTL ,
AM282986.1 MapaSEQ MMapaSEQ (MapaSEQ MapaSEQ 1,7mepa canTa-muwenn (5 A B c D
DNo.  DNo. DNo.  DNo. 3) (n=332} | (n=615} |{n=1332)| {n=475}
456 1/157  17/177 |321/485 341/505 [AAGGUAUGUUGCCCGUU 91.3 94.3 94.9 78.3
383 3/159 A6 |223/487F 3240488 [CUGCGGOGLUUUILALICALY 6.7 950 95,9 Q4.3
1828 4161 6162 [325/489 327/491 CCUCUGCCUAALICALICL 95.5 21.8 °6.8 Q2.8
1782 7/164 27158 |328/492 322/486 [UGUAGGCAUAAAUUGGL 97.9 96.1 95.9 97.5
381 8/165 8/166 |329/493 330/494 |GUCUGCGGCGUULUUAUC 96.4 824.0 94.0 93.9
879 | 9/167  9/168 [331/495 332/496 | ACUAGUGCCAUUUGUUC 954 904 @ 949 4.7
887 11/170 13/173 |334/498 337/501 |CAUUUGUUCAGUGGUUC 96.7 90.4 26.1 97.7
1177 12/171  12/172 [335/499 336/500 |[CAAGUGUUUGCUGACGE 91.3 959 91.8 77.5
677 147174 57162 |338/502 326/490 |UUACUAGUGCCAUUUGU 955 28.9 24.2 2947
668 1 16/176 18/173 |340/504 343/506 |UGGCUCAGUUUACUAGU 970 ..54s 210 247
1778 19/179 23/183 |343/507 347/511 [AGGCUGUAGGCALIAAAL 97.9 958 96,2 97.5
574 20/180 28/189 |344/S08 353/517 |AGUUUACUAGUGCCAUU 952 883 938 93.9
458 21/181 30/191 |245/502 355/512 |GGUAUGUUGCCCGUUUG 94.6 26.1 28,1 80.2
382 24184 377199 | 348/512 363/527 |UCUGOGECGUUIUALICA 96,7 95 & 95,3 0538
1818 25/185 10/169 |349/513 333,497 [AACUUUUUCACCUCUGET 96.1 92.0 26.5 84.8
1575 26/186 25/187 |350/514 351/515 |CGUGUGCACUUCGCUUC 97.6 98.4 98.3 95.6
258 29/190 42/204 |354/518 368/532 |GGUGGACUUCUCUCAAL 91.9 83.5 97.3 20.5
1829 317192 91/254 |356/520 418/582 |UGCUCGUGUUACAGGCG 937 93.0 93.8 76.0
461 32/193 22/182 |357/521 346/510 |AUGUUGCCCGUUUGUCT 95.5 96.1 ag .4 79.8
455 33/194 27/188 |358/522 352/516 |CAAGGUAUGUUGCCCGU 91.0 o5 4 935 93.3
2317 347195 24196 |359/523 360/524 [CULAUCAACACULICCGEE 89.8 2948 94.8 N
1827 35/197 15/175 [361/525 339/503 |ACCUCUGCCUAAUCALUC 95.8 82.1 96.5 92.8
1655 36/198 362/526 AAGAGGACUCUIUGEAC 92.2 881 Q0.2 91.4
1438 38/200 364/528 GCGCUGAAUCCCGCGGA 95.5 94.1 22.0 79.6
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2419 39/201 365,529 GCGUCGCAGAAGAUCUC 94.6 29.6 92.3 23.2
1680 a0/202 366,530 AUGUCAACGACCGACCU 96.7 83.9 93.6 935
671 417203 3I67/531 CUCAGUUUACUAGLGCC 96.7 24.8 92.6 94,7
2414 43,205 3259/533 IWCGOCGOGUOGCAGAAG 88.6 34.1 95,1 4924
586 44/206 370/534 CCAUULUGUUCAGUGGUU 96.7 90.4 95.0 97.5
1263 45/207 371/535 GAUCCAUACUGCGGAAC 97.3 89,9 93,8 95.65
1826 | 487208 372,536 CACCUCUGCCUAAUCAL 96.1 81.8 965  91.6
260 477209 373/537 UGGACUUCUCUCAAUUU 91.6 23.4 97.3 90.7
2821 487210 374/538 IGGUCACCAUAUUCUUGSE 86.7 95.4 96.5 25.3
2417 49/211 375/539 CCGCGUCGCAGAAGAUC 94.9 94.8 95.0 92.2
2411 50/212 376/540 ICAAUCGCCGOGUCGCAG 87.7 84.6 94.3 20.9
375 51/213 377/541 GGAUGUGUCUGCGGOGU 952 85.7 94.5 93,7
1859 527214 78542 ACUGUUCAAGCCUCCAS 63 4 91.9 S97.0 496.4
676 53/215 379/543 UUUACUAGUGCCAUUUG 95.5 28.9 94.1 24,7
G20 54216 380/544 CUAGLIGOCALFLILIGLILICS, 96.1 Q0.2 24,9 a4.7
2418 55/217 381/545 ICGCGUCGCAGAAGALCU 952 94.8 95 0 97.4
2315 56,218 382/546 AUCUUAUCAACACUUCT 90.1 29.8 94.8 78.3
303 57/219 383/547 GCCAAAAUUCGCAGUCC 98.5 a7.2 85.7 24.7
1825 58/220 384/548 UCACCUCUGCCUAAUCA 96.7 82.0 96.5 22.0
672 58/221 385/549 UCAGUUUACUAGUIGCCA 94.9 283.5 93.8 24,1
463 60/222 386/550 GUUGCCCGUUUGUCCUC 94.9 95.1 98.4 72.9
G582 B1y223 A87/551 AGUGCCAUUUGULICAGL 95.1 299 948 94.5
1779 62/224 388/552 GGCUGUAGGCALAAALLU a7.9 96.3 96.3 97.7
378 63/225 63/226 [389/553 390/554 |UGUGUCUGCGGCGUUUL 967 8.9 93 5 94 3
1584 64/227 391/555 CUUCGECUUCACCUCUGT 97.6 984 97.9 95.4
LAs77 1.85/228 1392/556 GUGUGCACUUCGCUUCA | 976 982 985 954
257 656/229 393/557 UGGUGEACUUCUCUCARA 91.9 83.5 97.1 20.5
379 67/230 394/558 GUGUCUGCGGCGUUUUA 96.1 24.9 93.5 24,1
457 58/231 395/559 AGGUAUGUUGCCCGUUU 91.3 24.8 96.7 79.2
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1684 £9/232 396/560 CAACGACCGACCUUGAG G54 85 .4 94.1 93.3
1654 70/233 397/561 AUAAGAGGACUCUUGGA 92.2 87.8 90.2 912
1683 71/234 398/562 UCAACGACCGACCUUGA 96.7 85.7 94.2 93,1
2829 72/235 399/563 UAUUCUUGGGAACAAGA 87.0 96.7 97.1 85.1
190 73/236 400/564 GCUCGUGUUACAGGCGG 94.9 93.3 94.0 76.0
2412 74237 401/565 AAUCGCCGCGUCGCAGA 88.0 85.7 95.1 92.8
1860 75,238 402/566 |CUGUUCAAGCCUCCAAG 68.4 91.7 97.0 95.4
2416 76/239 403/567 GCLGCGUCGCAGAAGAU 88.3 83.6 93.8 a0.7
538 77/240 404/552 AUUUGUUCAGUGGUUCSE 96.7 20.6 96.1 a7.7
1440 78/241 405/559 GCUGAAUCCCGCGGACG 95.8 95.3 92 .8 79.8
2820 79/242 406/570 GGGUCACCAUAUUCUUG 86.4 95.3 96.8 85.3
1255 80,243 407/571 CCUCUGCCGAUCCAUAC 97.6 90.2 94.9 23.8
1681 81244 408/572 UGUCAACGACCGACCUL 96.7 B5.7 4.3 937
1829 82/245 409/573 CUCUGCCUAALICAUCUC 95.8 82.8 97.0 89.3
1575 83/246 410/574 CCGUGUGCACUUCGCUL 97.6 98.5 og.3 958
1260 84/247 411/575 GCCGAUCCAUACUGCGEG 97.0 B8.6 92.9 95,2
243 85,248 412/576 AGAGUCUAGACUCGUGG 93.7 96.0 957 25,0
1861 | 85/249 4137577 UGUUCAAGCCUCCAAGC | 684 917 959  96.4
1777 87/250 414/578 GAGGCUGUAGGCAUAAA 97.9 95.8 95.3 97.7
1776 88/251 415/579 GGAGGCUGUAGGCAUAA 96.7 95,4 96.2 97.7
259 89/252 416/580 GUGGACUUCUCUCAAUU 91.9 23.7 97.5 ap.7
1817 90/253 4177581 CAACUUUUUCACCUCUG 95.8 91.7 96.2 84.4
621 92/255 419/523 UAGUGCCAUUUGUUCAG 96.1 29.9 94.9 a4.7
1259 93/256 420/584 UGCCGAUCCAUACUGCG 96.7 BB.5 92.8 94.9
1578 94/257 421/585 UGUGCACUUCGCUUCAC 97.6 a98.0 98.6 95.8
191 95/258 422/586 CUCGUGUUACAGGCGGG 94.9 92.7 92.5 95.0
2313 96,259 |a23/587 CUAUCUUAUCAACACUL 90.1 89.4 95,3 78.3
2408 | 987/260 |a24/588 CUCAAUCGCCGCGUCGE | 88.6 852 967  93.1
1548 98/261 425/589 |ccocGucuGusCcUUCUC 97.9 96.7 95.7 93.1
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2314 99/262 426,590 lUAUCUUAUCAACACUUC 90.1 89.8 94.9 78.3
452 100,263 427/591 UGUUGCCCGUUUGUCCU 95.2 95.3 98.4 79.2
460 |101/264 |az8/592 |uauGUUGCCCGUUUGUC 95 5 961 983 796
1585 1027265 429593 PWUCGOUICACCUCUIGCA 97.3 984 a7.8 94,7
1579 103/266 430,594 GUGCACUUCGCUUCACT 97.9 98.4 98.6 95.8
304 104/267 431,595 CCAAAAUUCGCAGUCCC 98.5 97.4 85.9 95.2
188 105/268 432/596 CUGCUCGUGUUACAGGC 93.7 93.0 93.8 75.8
2267 106269 433,597 GGAGUGUGGAUUCGCAC 93.7 96.4 94.4 97.3
1686 107/270 4347598 ACGACCGACCUUGAGGC 96.4 85.9 93,8 931
242 108/271 435,599 CAGAGUCUAGACUCGUG 93.1 96.7 94,9 92.6
2413 109/272 436,600 AUCGCCGCEUCGCAGAA 88.6 84.1 95,0 92.8
459 110/273 437/601 GUAUGUUGCCCGUUUGU 952 95.9 93.3 79.6
1261 1117274 438/602 COGAUCCAUACUGCGGA 97.3 29.8 94.1 96.0
2311 112/275 439/603 COCUAUCUUAUCAACAC 93.7 88.9 95,3 78.3
675 113/276 440,604 GUUUACUAGUGCCAUUU 95.7 88.6 93 8 93.9
1682 114/277 441,605 GUCAACGACCGACCUUG 97.0 85.7 94.4 93.1
264 115,278 442,606 CUUCUCUCAAUUULICUA 90,7 82.0 96.4 88.2
1408 116/272 |443/607  JCGCGGGACGUCCUUUGU | 955 269 959 945
248 |117/280 |asa/608 |CUAGACUCGUGGUGGAC | 955 972 965  97.1
1264 118/281 445509 AUCCAUACUGCGGAACU 97.9 89.4 24,1 95.6
1257 119/282 446,610 UCUGCCGAUCCAUACUG 96.7 28.5 91.1 26.9
1258 120,283 447/611 CUGCCGAUCCAUACUGC 96.7 92.5 92.2 2g.4
1256 1217284 448612 CUCUGCCGAUCCAUACU 965.7 88.1 0.7 86.5
1527 122/285 449/613 CACCUCUCUUUACGCGG 958 94.6 a5, 9 98.3
2381 123/286 450,614 AGAACUCCOUCGCCUCG 91.6 95 3 97.3 89.9
2383 124/287 451/615 AACUCCCUCGCCUCGOA 97.3 95.8 97.3 90.5
267 125/288 a452/616 CUCUCAAUUUUCUAGGG 90.1 82.3 964 87.6
1523 126,/289 453/617 GGCGCACCUCUCUUUAL 95.5 95.1 95.6 97.9
1262 127/290 454,618 CEAUCCAUACUGCGGAA 97.6 89.9 24.0 95.8

LE /9T



2384 128/291 455/619 ACUCCCUCGLCUCGCAG 97.6 95.8 96.9 20.1
1254 129/292 456/620 UCCUCUGCCGAUCCAUA 97.6 29.6 24.7 29.1
2268 130,293 457/621 GAGUGUGGAUUCGCACU 93.7 93.3 93.5 97.3
1522 131/294 458/622 GGGOGCACCUCUCULUA 955 951 95.6 97.9
2408 132/295 459/623 UCUCAAUCGCCGORUCS 88.6 84.4 95.4 93.1
1265 133/296 460,624 UCCAUACUGCGGAACUC 97.6 88.5 91.2 95.2
1526 134/297 461/625 GCACCUCUCUUUACGCG 95.5 94.8 95.8 28.3
1685 135/298 462/626 AACGACCGACCUUGAGG 96.4 85.2 94.1 93.3
1267 136/299 463/627 CAUACUGCGGAACUCCU 97.6 88.1 90.1 95.2
1443 137/300 |asajsrs GAAUCCCGCGGACGACC | 955 954 923 79.2
2382 138/301 465/629 GAACUCCCUCGCCUCGE 97.3 956.1 97.9 91.6
1524 139/302 A66/630 GCGCACCUCUCUUUACG 952 95.0 95.5 97.9
1525 140/303 467/631 CBCACCUCUCUUUACGC 5.2 94.8 95.8 98.3
1441  |141/304 468/632 |cusaruCCCGEGGACGA 958 953 941 79.6
1583 142/305 469/633 ACUUCGCUUCACCUCUG 97.6 98 4 98.2 96.6
2410 143/306 470/634 UCAAUCGCCGCGUCGCA 88.0 84.6 94.8 92.0
1431 144/307 471/635 CCCGUCGGOGCUGAAUC 87.7 93.5 87.7 94.7
1442 145/308 472/636 UGAAUCCCGCGGACGAC 95.8 954 92.3 78.9
244 146/309 4734637 GAGUCUAGACUCGUGGU 93.7 96.7 95.0 95.8
1266 147/310 474/638 CCAUACUGCGGAACUCT 976 883 29.9 95.2
1439 148/311 475/639 CGCUGAAUCCCGCGGAC 95.8 24.8 92.1 79.8
2270 149/312 476/640 GUGUGGAUUCGCACUCE 96.1 94.6 94.6 97.7
187 150/313 477/641 CCUGCUCGUGUUACAGE 93.7 93.2 94.1 76.0
1444 151/314 478/642 AAUCCCGCGGACGACCC a5 .5 a5.4 92.4 79.2
1875 152/315 479/643 AGCUGUGCCUUGGGUGE 73.8 96.1 96.4 96.2
186 153/316 480/644 CCCUGCUCGUGUUACAG 93.7 93.0 93.9 76.0
1430 154/317 481/645 UCCCGUCGGOGOUGAAL 87.3 93.5 87.6 94.7
2316 155/318 482/646 UCUUAUCAACACUUCCG 89.8 89.8 94.8 77.7
2318 156/312 156/320|483/647 484/648 |UUAUCAACACUUCCGGA 89.8 89.9 94.7 77.7
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Tabnuua 6. YueTHble HOMepa reHOMHbIX nocriegoBaTeribHOCTen Bupyca renaruta B B 6ase
NCBI Genbank
NeHotun A

FIG2613  FIGY25RT  AFDSOR3E  FIGU2ZSY0  DOOOO03  AFOSOE3S (0477476 GO477473
FJGEESM EUSR5990T7  AJLII570  EUSMOL0  FI349323  FIQ3662  AYSGIRGT EUSIWZE
WY23 AY233279  FI692e09  AFI9TR24 AB2TOSIE GOE31048 M\rl"@‘i?@* FIe925355

E y FIsU2610  FIGO2563  GQ4T7406  EURSY34  FI602582 EU59434]
FI 69”‘379 EUS3992T  EUSRS9942  EURS9930  GO4T77492  AY23328] FIGO2388
AYTIRI4L GIMTT4RL  AYYI4T765  AMIS4I26  AFI43305  EUSSI0Y AYYI4TTI

GQITTAE  AYTIBI42  AYI6LI4L GOII046 DOTSSTIS PMISIOT4  FIGOISTO  FJ692STS
FI6UISSY ABASIONS  AYSTIAZS  EUSSHSO BUSSHI4  EUSSHN2  GQIIL4T  AY23327
EUSS9924  AM410963 GO47T7498  FIG92571  EUSS994E  GO4T74TY  AF143301  EUSS9954
GQ414522  DQUISIA  GQ4TI4E5  EUSHM39 | GO477484  FIE92607  EUSS9908
FI904434  AJI3ISTS  AF4IS674 ABSIS3  EJG92594  EF20R1I3  AF143303  EUSS989R
FI692565  AB241115  AMIS4I2S GQ477477 DQ315784  EUSS9947  FUSS9931  FI692556
FUSS9944  EF208115  EUISSTS6  AB222707  BEUOSA33L  EJ6Y2566  AF297625  GQ477470
EUSS9918  EUS39941  FI6925T2 Mm*‘iw GRATISOl  DQRYSIE2  GQ4TTAIT  AY233288
DQIS8T29  FI692S60  EUSS9953 L 3126580 GO4TT460  AY903452  AY934TH0
:166 AY 934766 ] USTT46  EUSS99I1  AY233275
AYO34T63  AB2GILT  AYOTTTIS ABL94952  FI692591  FI692576
DOMSIEL  G(M77466  AR4S30R0 r,}rmmza : AFDS0841  FIG92606  AFO43560
ABIOS|  EJOO44IT  AMI9STOT FIG02601  FUSSISS  AF143299 GQ4TTS04  EUS94392
FURS9938  EUISSTSR  EMIBO9TY  GOQ477503  AY233277  AY233284  AFI43300  AB4S3987
GQ4TT463  AY233282  GO4TTHRY  AFI43307  AY934772  GQ477480  FI6U2583  EUSS9900
AFO90842  FI6O2581  GQ477474  EUSSY936  FJE92589  AYTIRIA3  AY2I320  AY233083
EURSO94S  EUSSOO01  AM2S2986 AF207622  EUSO4300 AMA947I8  GO477464  FIEU25R0
EUSS9925  FMI99977  AF143302 GQMTI400  FI692554  EUSS9926  GQ4T7499  AYT38139
1692538 AM29ST99  EJ6OIS93  AYBD2TTS  EUASHNZG  AYIZR092  AY3T3429  EUIRSTRY
AYTISI40 GO4THST  AY233200 EUSO4393  GO4T7472 EJ6O2611  AY934764  AB222708
mrmg» EUSS9921  AY934768 EURS9956  AB4SI9B6  AY233278  FIE92562  GQ477485
GO4TT467  FUSSY9LS  AY2I3274  GO477S00  BUSSY6  BUSSI943  GQ4TI4TS
GQIGISI3  FI692604  FI692STT  FI692602  AY233285  EU410082  FUB59923
FI6025RS EF20RIN4  FI39224  AYUMTTL FI69305  FIED2SRE  FIRO260R  EURS9903
AY233286 AY034767 EUSSH933  AY233289  EUSS9940  EUISSTST  AFI43306  FI349222
FI692612  EUSS9940 GQ4TMER  GQ4TI4TL  FI692568  AF418675  FIE92600  AB330371
GO4TT46  FIEU2561  GO4TT0S  BEUSSISS  BUSSWIS  GQ4TTA94  GOATTS02  AR3INAT
EURS9925  AB24L114  AM295800 FI692557  DQ31ST83  GQ4TI469  DOQTSSTI6  AB3M0AT:
BUBSET2]  DO298I6S  GO477475  FMI9998]  GOIR4323  [UBS9932  BUSSIT  AJ627226
ABIO49S0  AYD34878  GO4TT4RR  AB4SI0RS  AFI43304  FIGO2605  FI692597  AJ62722
HURS9939  EUSS9920  AM295796  FU3G6I129  GO477493  KUSS99I2  EUTATI0  AJ627228
AF143308  GOQ4T7486  AB4S3981  AF207623  AF297621  AY034769  FMI99980  APOUT263
FIG02S99  FMI999T6  EJ6OST3  GQ4TI491 EUSSI3S  FJEDISOD  AB4S3984  EU30433]
DOTSRTIZ  AM29STIS  EUSS0952  BUSSHS3T  DOH20002 324 AR4SIOTY  BU4I4IR?
FUSS9919  FJ692567  EU414134  DQI9SI63  AFO90840 850225 VODS66
FI692564  AB453989  FMI999TR  EURSO9ME  GQ477461

NeHoTun B

EU306702  (GLU532692  ABOTIA4Z  AYROO3RY  AY206377  ARIDEAS4  ABOTIRZ  FI3RERER
GUISIT01L  ABO7382Z  AB4O3831  DO4E3798  FI3See36  EUY396I0  EUY9633  AN3ISH4
BF473975  AYS9aL02  GOQI24634  BUSI9STH  D23678 FI3%e636  DO463TET  ABOTISL)
FITE7444  DOSO4337  AYI6T00R  AYS96I03  DOYGEE  ABLIGOES  FIABG635  ARZIN429
1333679 EURBZ00L  ABLIGORY  AROTIE2ZS  ERATON GUATTodE  AY2U3309  DO36I535
DO993e8!  GOB2Z4608  AB20S122 GOITISUG AYIRIIRY  AF121243  UETMT AB4I3830
AY033072 GOU24654  BUS0eETN  GRATISST  AYIEIRTD  GOU24635  EUSKIAR22 DO9WT10
GUO24628  ELY39E7T BUY3SE3L  BEUMDITS  BU3DGTOS  FI38esTh  BUS22074  AB363443

DUT. 6




BU919174
FIs62311
FI386615
EU939673
GQU24656
GU332690
FF103278
Q377602
EU919176
AB300364
GQITTIIS
AYIIR9E
GQITTE2S
AF479684
GU332704
EU306707
AWTRIIAS
FUS82004
FI349736
FU939674
ELI939628
GQ924651
EU330098
BU306677
FU939636
DQI9ITN9
AYZLT374
EUT96071
APDLI08S
AB287315
EU305547
ABOTIE45
AB287319
FI562234
FUY39666
FI386600
DQUITOS
AY167100
ABO73835
AF121249
ABB231909
AB246339
FI386652
AF282917
X98072
GO3IT7634
FI562296
FI562237
EU305348

DQ463799
G(377556
GQ3TIS68
DQ9Y3683
FI386669
GU332703
(377622
EU306700
FUT96068
FF473977
F1562260
AB493831
GU332697
EU919171
(0377592
ABO73827
EUS64824
G377644
EUS22072
XOTR50
FLU660232
AF121246
AB493835
AF282918
AY206390
EUA487256
AB241117
DOY936RT
ABOT3858
EF473973
FU306704
GQ3TI626
FU330994
EUSTO070
AB300371
FU439023
ABOT3828
AB287324
EL330989
GU332608
FU939627
DQ463793
EU939639
FU939665
ELI330997
GQ3TI614
EU306678
ABOT3836
AY206383

ABI068SS
GQU24648
EU305543
AB219428
ABNT3841
1032344

(GQU24637
AB205121
AY330917
GOITT6H3
FUS22075
FIS62240)

GOY24610
EU939669
EUS39635
AYE00390
AY 163869
(377638
FU305544
AB287316
ABOT3846
APOLLOS6
GU332707
EU939677
AY596104
AY217369
AB4TI855
ABO73824

EU30664T
FI562259

EU919172
AY217365
ABOT3854
DQ448621
AY220703
APDL 1094
EU3DET0S
DQIYSRO2
AB300370
EU919162
EUST0071
DQ4458623
GQ377542
ABOT3856
DQ463791
FU939679
AY217367
AF100309

GU332693
AY033073
EUS64823
GOITI588
AY217370
GOY24617
FI386608
FI386654
FL939632
DO448628
EF473976
FJ032358
AY217357
D957
993699
GOY24630
AROT3R26
GU332606
GO3 7604
ELI919170
GQ205440
GOATT606
(GU332694
AY217355
AB241116
GOY24632
EU487257
AY20639]
APOT1084
GQ377550
ABO73844
EU330995
AF121248
ABOT3834
D993 T4
AY167101
GU357842
939667
AP 1088
AB28T318
ABOT3848
EU306699
FI562257
GQ3T7558
FI032349
AB246340
FU06710
X98074
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GGLE332700
Flaa22z2
GLATTS49
CiLyas02
BU306701
FI386634
FI3R66645
AY 206375
D993682
GOITTSEY
ABBDTIRL
GiATTSN
EU36685
BEU939629
BU939674
EUSE 998
FI386384
Fl34u92946
AYSIB] 06
EF473971
ABIO0RSS
FLIA32705
ARMETIY
TICAETOR
AYROI392
BU939637
BL158263
FL3300099
FI362219
B aa4826
ABOTIRIR
AF121244
D697
AY 2T
AB33554
FI38a640
GOATISE2
ARTIRTY
FLE0A6TY
EU919E61
BU306684
BU330996
FE40438]
DQ448619
DQ4RIR00
ABT IR0
EUST0075
EL36AR3

AB493833
FIS62262
FJ562312
GU3A268
FU939672
FI386648
FUSS2002
DQYY3TL L
FI386583
GOY24631
DOIY36E98
AY2ITi56
EU306706
EUS79441
DOIYIERS
EUS19173
FU306696
GU332695
FIs62316
AB287329
GQ3ITTE90
ABOT3825
HLIRE0230
AY206380
FI386660
EU306709
DQYYSEN3
FI562289
D029
ABO7T3855
APDL109S
DQ448620
GOY24641
EL939664
EUY39638
AY167102
DQYY3T0T
ABO10289
FI562236
MO8T3
FI386683
DOY9IE04
EUY39663
AYS96110
ARIDA935
DQYY3T00
FI787476
ABL15551
ABL17759
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AB205120
FI386673
ABOTIS4T
ABRT317
FU305543
APOT 1087
FJ032342
GQ3TT639
30924611
AYB00391
FU939634
EU939668
AB4T1854
AY217368
AY596105
GQY24653
FI386610
EUY39676
EU306703
GU332706
FI562224
AB205119
AY217364
AY396109
EUS81997
GQ924603
DO463792
FJ562254
GU332699
BL439022
DRS4S
ABIRT3S
FM209516
EL306698
AB287327
EU439020
AF100308
AY217366
AYT66463
EUS39678
FJ386642
DQ463790
ABO73850
23677
Q924626
AB1L6090
EUSTO069
AF121250
AB28T320

EURS2003
FI386382
M54923
EU660233
AF121247
GQ377573
EUS22073
FI362246
BEUS64825
X97851
D993 684
AY206373
AB4Y3E29
AB219430
EF473972
DO9936EE
AF121245
ABOTIR3Y
BUSKI23]
EU139343
ELI158262
AB246335
ABOTIR2G
GQ3TTs61
ABO33555
FI386681
AY217358
Q993696
FIs 18812
AY 167093
APDL10SS
ABROTIE4D
ARIEE295
GO377629
AD49382T
DQISE0
D448622
FI032352
ABDTIRST
924621
D993693
FIS18811L
AY217361
DQ463797
GQ924606
AB212626
AYS96111
ARI95934
FIT87477




30/ 37

ABLOSY3  AB3O2005  AYSIERSe  [DM0330 GOITTRIZ ABOINZOY  GO3T77564  DOY9IT0L
DOWa3THe  FIOG2I353 AB2ZETIZG  FIS6223] FI362303 AFDLTOND  EU6AZ24  GON2464T
GOR24640  APOLIOOS  BU43902]  GUISESYT  GOR246de D4R BEUIZ000  FI3R6658
FU939662  AB246341  GO3TTE6S  AY217363  GOM24624  GR924044  EL330993 ELISR953S
GO3TTRLS  EF494380  AD2RTIZL BFUSETIRI  ABDIOZOD  DOUUETOR  GOY24638  GOITTNT
PU306EE2  GUIAASYS  AFI21251  DO4EITYS  DOYUSE04  BUIA0EM09  PM209513  ABOTISSS
EU339e0  DO033E EFI34945  FIS62233  ABDTIRSD  ABZI2625  FU4WMY  BEUTI6067
ABOTIEIL  XOB0TS GOY24627  BUS22066  DOA4BRIT  AYS96112  ABZIMZT  APDLIO93
DO463B0L  DOE63796  DOQ44B624  GOITISE6  FIG235T  GUBTTSET  GUIGRS9S  AY220704
GO3TTE25 GOO24607  FID32354 ABZETIZR  BEUT9adod  ABDTIR3Y  XO9R07e Q448626
AYIATO9T  AY217360  APOLIO9E  BFI34946  APOLIOSZ  DO4RISNI  FIS62321  ABDIDZH
F13R2322 EU33I00T  ABOTIES]  FUSSS030  DO4AITEY  GOQITIAG EU306TIY  FI3S6666
BUI0ATI]  GO3ITIS39 GOITTEY AY2063R7  EIIW3OAG6]  BUGGR]  ABZ40342  ABR4RS0I2
GRU24625  GOO24659 ABR219426  DOMG3TRR AR493834 FINZ3634 Dais2t AB30Z943
FUS930310  DOM63794 PMZ00512  GOO24845  AB4O3R36 FIO23035 0522 AB30Z944
AYIGTORY  EL939681  GOU2463%  ABOL4366  AP461360 FI023636 FI23631 AB302945
BU439024  AY217362  BUZ30A0Z  ABOIIIET  AJRITIZS  FHI23637 FJii23632 AR3G253
EUGR022T  XUBO77 EUZMGGRD  ARIZWZ  AYL1STONE  FII23638 FI23633 ABAYISIR
AYI20097  ANIZZ ABROTIAIY  BUSZZ06T  ABRZAR34T  AFI33236  GQITIS6T  GUIAESY4
AB2ETIZY EF4M352  DO9ITIY  GUMTEM0 BUA390IR  ELI93966D  FITE7T475
NeHotun C
FI562331 EU4349009 EU9I6218  FIZRGEE0 FI3R6HTT GO4T75351  ABZA09
AYTRIIEG  D23654 EUAT006T  EU939347 ABLI9S04T  AFSITITR O ABILLLLET
FIS62282  FH23664 ARO0366  AYITIM32 EU930s8e  GQITTR40  GOU24614
GOITTEZ0 AF411411 GOATSE3EL FITETa64 ) ‘ AY330914  DODEITES
473331 BURI9sAT GOITIEN0  FITET438 EUg 15224 ELU9I96E  BLST2003
FI362223 FI386637 EU3GT22 DOQOESTTR DO3TTI60 A 1 FI562243 ABGZAEES
BUS6238  AY20e376  GOQ3ITISI6  AF461043  BEUSeMM40 :(,,}3 ‘F'*b T ELS64820  FITE7478
GOITTELG  BEUD3963]  ABATIRSI  DOORGTES  BUSEYI3Y  ABIGT417  EU916204  AFDGETSG
FIGRZ612 DOORITEE  GOQ3ITTSYT  BURTIORZ  AFS33983  EUSE9345  FI3R6657 FITRT485
EFI37802  BU30&GS]  ABRI9BOTT M’H mm EUSGLE AFIZ3956  DOOSYTIS  AYZITIT3
EUGTE4TS  FITRI439 EU9la21e FIS62283 AYZ217372  FI562242 DQ975274
AB3ATIVY  FITE74R3 BL30664T | GOITTAL DOOBYTES  EUOI9Le  AB241111
EURTIOEI  AB4RERI0  BEUZ0RTZI hf_} 1??‘? 17 FITaT84  GO924615  EUIGART]  AY 167099
DOORYTES  EURS2000 FI5623 1 FU439008  FITR™MM  ABLLILle  AR205123  FITE7459
GOU24655  ABIUSOTe  BUY3GASD  BFIITAEZ  ABROI6S14  GOU24649  GO475350  EUYI9EL0
GOR4609  ABR4TIRE2  DQOE9TI9  FIS62330 FIOZ3639  DOQOB9TOR  GOQ3ITISTT  EUS16223
DOO8YTTY  GOITTEDL  GOQO24629  DOS3E412  BUAT02  AF223957  AB367416  EUS8933IR
FI3R6616 GO4733100 AF411410 BUSIS239  ABLIZI4E  EUSBU344  GO227697  EUSANE4]
E UQB%% ABIOIET  FIIRT445 % r(}ﬂw 4.34} ABIOTIGS  EBEUSIEXS  EU939587  BLEINGTS
NC 00377 FIO23663 ; FUGBTALT4 S4E21 ABIGE046  DOITTIAI
2 EL39539 EU366T2 Q377 lﬁ EUS22068  EL939565 475333
BEU3055 41 FIT87487 AYIZ006 S el GO475313 EX23e6d FI362280
G3TTEST BUSTI0N0 GO3T7642 HLS 62 EUMGAS3  FITRT446 AYTRL 184
DONAYTee  GO2S0388 ({73333 } 787406 ARATIRS]  ABR247916  FI562333
ABLIIIES  FI032339 AF223954 BEUS39545  GO377534  AY2I06389 D16s6s
GUY24A1E  AB3ET4IS AB1160ED FI38R649 ABZ6GTA09  ABOGETd  FIO532359
FIRe609  GO3T7574  FIIRGE2G - BUSTHE)  FUAMIZE  BUSIGESY  AR3GT420
ABLOSY39  GOBTTSZE BUY3ISSLS M&S{»Mj‘? DOOETRT  DO9RILEL  AYIDE374  GQETTS4E
ABSATI0G  EUSA0G GUw2de3s FHG2345 EUR06T20  EUSIGS9R  FISE663S FLiF34538
AY2173TL FI362241 AYIGRLIIY  BUSWM3ES  FIS6lill EUSIE3S  FI362221 FIBRZR1)
GLBTISI AYI6II38  GQ4ATE35Y2 GO ABIOMZE DOS364LN FIT87447 FLI30a602
DQITTI6S  ABLIUS044  BUI0RATY  BUYIOSSE  BUTR0AY  EISA2332  FI023667  AR3I003ES

PUI". 6 (NnpopormxkeHue)




DO361534
AR300350
G3TT355
EU439016
DIQ47RESS
AB36AT434
AB241113
AY 206392
BU939648
EU%39614
FI386672

ELU414133
AF411408
EU939583
AIR195942
GQ227693
(aT7353
GO475348
GQITT605
(473314
GQ377533
APDLLIOS

ABL12472
EU306689
FIS62247

BU306674

AB202072
FI386633
ABL76642
EU939563
D23680
FI787440
FJ023660
GQ475316
GQ3ITTE0T
EUS79443
EU939657
FI787442
D23682
FU93936]
FI882614
M‘If] 110493

(@4?%7
FI562284

GQ3TT541
Q246215
FI032350

AB299858
AY220702
ABL13876
AB367420
FI386376

EUS72014
FUS71 989
EU306728

FU939583
G22T693
EU939578
EUS349612
FI386689
FI386674
FI38a628
AF337371
B39O
AB36ET432
FI362328
DO3TT6S
EUS94384
EUS10{80
Eg16221
FIS62266
EF494377
AB49383T
GO3TT61R
GQ475355
GOAT5304
EUS622E8
FLIS60438
EU5EY34]
ABR3IRT4LS
G377
EUGTE4T]
AY217377
AR3036L
FI362158
BL30AT2E
GOITT531
EL55454]
FI386387
EUS39540
FITE7463
EURE2006
FLATIOES
AB2051 18
Fla63274
FUETIO7Y
DDESTES
EURT1984
FI38a611
ABL12065
EUg3asd]
FI3863R6
DOORYTTS
ABRZ6R29T
EUB7 1474
FI38a640
EUS39a26
GOTE546
EUg16213
FU306729
ARD9a00
AR36T4
EUET2015

EL498227
EUSL6207
E1I5RA546
AB1T60R]
AF223955
AR36T414
FI032338
GO3TT529
(30473328
ABILLIT2
DOQNRITE]
FI3Ra652
FI3R6594
AY2IT3TH
EUATHTO
ABRLL 6
EURT06
ARARIENS
FI3B659%
FYI&T481

AR4RIR
ABOZGEL
EUST2007
D089 TR0
ABILILLS
FI386653

EUS94383
EU410081
DHEYTR2
EL&TI978
AYTOTORT
FI56233

ABOT4TAS
FI623T8
FI562285

GO475336
AF3B4372
FIR82615

EIT87462
AB112471
(377530
BU534340
GO3TT7549]
AR3I560
GQO4TSINT
FIS62317
EU56T24
EUS349380
APOLLL0E
ABRT9808]
FlI3 0
EL547358
ELUY939646
Frd209514
EU9349570
FII23673

FIT87453

AJ00360
FIS62275

31/37

AB3ET397
AB195938
EUR72000
FI7874%6

ABLII1L4
DOOSYTET
AY152726
DO478899
FIT87480

AB367412
EE688062

Q473308
GQ377619

i i 1{365?*
BU30668S
EU589340
FELS60439
EUTIT2L8
DR384
FI362319

(JQ*P‘; 320

E U'L}ME"_‘*D
ABZRRNE
GO377552
AB36T433
APOLIO9Y
23683
FIO23663
AY 125424
FIT87443
FL939560
BLg39656
ELAT9442
ABZO2071
EJIBaRA30
AB19594]
1975273
EUS39617
FiigeaT1
iU*)léEM

ABIS2589
EUL55828
AYE41558
DO3 L5783
GQ184325

i MEM}"Q

AB4U3EFG
475326
AJ344115

ABZA6338

]:‘.T"*-A"ﬁl l
GIOETI623
FIS62I4]
GOATIA3
FI5e2220
ADZ46337
AFATI543
ARL160%T
EUA6221Y
FI5a2308
[EENL AT
ARIT6GA3
ARZ4L 1Y
FI023661
FI78744]
FIO32343
ELT96T2
U431
AF4L 1404
GU237692
AB19943
EU939582
FI386673
BEUG3961 5
BUw34649
GOET75T
AR4T71 848
L8T742
FIN32360
ABIET40
AB1160TE
EL5R9342
FI562244
FI562218
AR2I2T14
EU306TIE
ELJA394387
BU TS0
FI0a2341
ABR3ETA3]
EUE72005
328880
ARDZ6EL3
FITAT483
ABR115417
e 2as]
FI362268
EUTIT2LT
E UEG{?’H

AROT4047
GU3ST843
30924643
FU871995
DQEI03IE]

PUI". 6 (NnpoaonxeHue)

AYTELLES
EUY39652
ABO4ETO3
AYUEIRR
EUS39564
EL787444
EUY39338
ELY35559
323681
FI386632
BELS30608
EUS3%654
h{}iﬁ “3 34

Hii
Hifﬁ?% ﬁ4

ABTI3ATS
FI&&2617

AV 206393
HETI503
DHIR054T
ELss4542
FLA6T28
FIs62315

GO473313
GO475340
AB300362
ELUY916240
EFA36066
GO475356
ABOSL2S
EUS22071
FI3R6650

DQOBSTES
GOE24R13
BUSTISM
FITaT482

ARIZ6ER12
AY217378
ELaTE4TS
ARARTIO2
Fl38a631

EUSTI994
GQurda12

i3
Q089762
Aﬁ 164}79

AR gw 30
FI3RE59T
AY217378
EU939550
V|
FI344225

AFd11412
(FU385774
GOATTE3S
AB4TIESD
AY 220699
BUBK229
ABIGT408
ELE06721
FITET46]

AYS96107
FI38a5T8

ELJG39542
FI3R6385

ABOGT2T
ARLL2066
FIiRa612

D683578
EUS%1999
Fiikonl3

ELRT 1984
DJO8S7R]
G924650
FI787460

l Uamum

Haé«(ﬁ?‘)
ABLI3ETY
AF3R4371
ELRT2004
ARIATINE
FUGTR4T2
ARIHTAI0
FI32340
EU439012
(377351
FI562299
FI562238
FIs62264
ABLIG0E4
LEUS22070
AR5 24
L4 75337
ARIZITLS
FI562245
AlR4TIR4Y
GQ3TIET0
ABRZ6T4LT
FI3236]
(377580
AR 16089
EUSGIZLT
FI562306
Fla62248
EU506686
GOM4T73306
HQ3TI6R17
EU919163
D0RY804
D922650

GO4I5312
BUAR22069
GQITTE03
FI386614
DOORYTES
FURTIHE]
FITRIA67
ELU%39544
DOOARYTS
AY 40627
FEURTI987
FIS62314
D3717159
ELE06727
ELU3066%4
EUSA241
GL205441
ARIOEAS
FIR82616
FI562227
GO377624
Fila6228a
0475338
FIs62335
ABDTATSE
AFAE
Y8858
BUU396355
EU916223
RUSY4386
BLU3&T1Y
GO924633
FI3%a670
EU939616
10975272
ABT95940
FL%39581
FI3Ea631
FU93959]
AR 93950
EUS39606
Y 18837
ABLLLIZO
GQY4E23
AF22306]
FIa62228
FIaa2274
EU$16233
ABR3TAN
ABR19R050
G3TT560
DO9s054Y
APDLLEOT
AY123041
FIS62235
EUR16212
AFIRaS94
GOd73347
AYB41559




EURT1975
AB368296
FUSS1996
DQUEYTT2
FUS71988
F1386641
ABO37928
FI386577
AYS96108
EU547559
1386621
FI032332
GQIT723
ABR206817
AB300373
GQ3TT615
AB493847
EUSTO072
ABL160T6
EU939604
FIT87430
FID23670
AY 167090
EU9395T:
FI386623
EUY39643
EU939619
AB031556
EUT17214
FI386625
EU939643

AB033550
FI787436
AY 167096
FU939573
DQYY3693
FU93958%
AB195949
FI032335
FIS62302
AB298720
AB367418
FI032334
GO377584

G ???3?9
Fi787437

ABL3S94R
B3 9‘28‘-)

FI w%fﬁ-‘i
FI386678
ARD33551
AlM2282
M3RA3E

GQ377540
FIR82618
AR367421
ABII3877
FID32351
AF223960
FI562288
EU916232
AY247032
FI562304
EUS62215
P30489

DQD&ITI0
EURT1997
FI386602
EU939552
FI386595
ABLIS418
AB195932
EU306716
ABB246346
FI562325
AB(M2285
GQ475325
GQ184326
FI386394
EU939553
FI787470
AT748098
AB367419
GQ3ITT524
GQ3ITTEIR
GO3T7a8s
DQYS055]
AB493840
EU$191 66
AB298721
ABRO49610)
AF223958
AF182804
EU939548
ABI98078
(377598
APOLLI02
DQUSYSOL
EU660225
AY641560
AB367404
EUS 70068
FI562250
EU916217
GQ475342
AB300369
DODSYTST
ABII1124
AY206379
FI386664
FI386638
AY206384

FI562229
FI386661
V18856
AY206381
EU939607
GQ924622
ABLLII2
AB195951
EUG393590
FIT87471
DQUREITE
AB365452
DQ3LS781

FUTIT2S
AYDETHESE
EUBTIG9%
DORYTE
FI3RG6(3

ELST0073
EL3066HS
(OA75305
AB30N372
FIs62303

ABLL&OTT
FIO32333

ABILL1G
EURTIS0
DQORY T
FIAR6603

FI3R6650

ELR34355
FI3R63492

FISe2271

BEU9L6236
FIO333535

FITRT7468

EUSTIYTA
GQY24658
(924604
DQOE T
DHROTEY
EU939621
AB10680S
FI3R&64T

EUaiaXi4
(475341
DOOER0
EUaa0226
EU434905235
AY G4 563
ABIGTHT
AP0
FI7TR7444

EU934537
EU9393%6

32/37

FI562307

AB231908
FUS62216
AR 16088
AR493844
vyt
GO475307
EU306687
F1562249

GO475324
GQ377635

AL ]\; 35 *.'l.f
AY16HY]
FHI23671

FI787451

ABZGELG
GQ377522
GETTEES
GQY24620
ARILILZ3
AF458665

EU439007
AB367425
GQ3ITT518
GQITTIH
AB 195955
EU939394
F134924]
EU939569
AJIODIT0
ABLELI2S
FI787489
EUY39557
AB195937
AB367398
[212980
GO377526

EU916208
AB033552

H i fﬁ%
FI38a617
L993691

BUY39577
FIT&7454
FIsa2233

FJ?SM‘?Z

BU&T2009
DQIRETS
AB3E545]
ELG39551
FI3R65498

FISIBELO

HLJ930572
FIS623 1%

FI562256

FUS1621)
GO4T733L8
G776
GQ473344
GO377563
AR 195083
ABI93953
BN T
GOQ372968
AN 22070
ABI13RT:
Al&:"u(a‘?éi”’

Q475339
DO0RITI6
FU939603
AY206385
FI336639
FI386665
AY 206378
AB300368
GO475343
EU16216
FI562251
FU39597
FU939336
AB367406
AY641562
DOORIS
APOTLIN
EU916215
FIs62252
AYOB6028
FI562340
DOSYTES
DOO8YTTS
EUS71972
FI386646
EU939620
FI787469
T ]
G473
FI562293

AB195931
FI386601
Q872211

DOORITY3
EU&7T1994
GQ924642
EU&71969
FI562235

FI562264

DQ478900
APD11104
AB367402
FI787490

EUST2016
EI386574

AF182802
FI386589

EU939624
EUST1976
0377628
F1562339

FI386643

EU939623
DO0RYTT0
EUS71977
EUST2017
AY0T7736
FI386548

AF152803
AP TOE
GQ3T7599
AB198079
AB198084
GQ3TT538
AB367405
AY641561
Q08900
FI747436

EUST2011
AB493843
GQ3T7611
EU919165
GQ3T7527
Q377586
EJ132336
FI787488
AB36T399
AB193936
EU930556
FI3R6591

FI386606

GU357845
GO924619
DQ08I769
EUS71993
DQ0EI T4
AT014360)
ABD14362
ABD14363

PUT. 6 (NnpopoornkeHue)

(75327
ARAYIE3E
EF494378
Flaa2294

(377636
Fia62327

AR246344
EU06aT14
ELTI7216
EUBE 995
DQDSYTTL
AFA9E266
(10475338
BU916231
AY24T03]
FIan2276

ABZAT422
AN 2700
APO]NT
AMIADGE24
FI38A575

AP LEH0E
DQ478901
ABRTYR0E2
(377562
AlL36T403
FIs62319

GEATTRDS
(03475345
ELD39349
AF182805
Fls47561
FI38a645

FI3RG6619

ELUSI9623
AY3I6136
DQU&YT76
EURTIYT]

FI3R6593

ABDE4385
ABC4380
ARI4391
ABOI4392
ARDL4393
ABRCI4304
ABO4396
ABRD439%
M? }‘a 1262

Hﬁﬂ?ﬁb ?'S*
ABRLE172
ABIE1T73
ABLOS l"?4

AB3A2Y
mmm
ARZETEOS

315782
FIZ18813
EU939571
FMIU95] 5
ELIIS5829
AY 167092
FIT87452
FIO23672
EU939847
G3TT543
DOYYIRES
AR195952
EL9395493
AlRlITI22
AF458664
FI3R6a662
AY 206382
¥ 18833
FLI939658
(475319
EU%16210
EUTI7212
ELi5R9337
FIS62323
ABO042283
(33475323
GQ3ITT7632
FI&62200
FI3R6RTY
FUY39s34
AB426467
DODRSTI6
EUSTI99]
ABLILILR
FI386e04
EL919I67
AB493E41
ELIST0074
AF123959
FIOZied3
FH23644
FHi23645
Fli23646
FIo23647
FI023648
FIOZ23649
FH¥2 3630
FH23633
FHi23654
FI(23636
FI023637
FI2 3658
FHI23668
FIO23674
FRI23675
FH23676
L{BA0S
Li399d
38454




33 /37

EUT1213  BU9s9s0? AB195957  EULR22E  GOITTEIL  ABDI4364  ABR3eTEM 575184
F1562230 BEL939568 FI3gGa67T Fiaa2292 BL96229  ABDI4365  AF461357  VOODEGT
GQ377633 EUY39595 EU93960L  GOETIE30  FlS62i32 ABOI436T  AFAG135E XO01587
FIaa224] AR Y94 AFIOIOEL G472 BUTITZIL  ABOI436Y  AF461359  X02763
GATE322 0 AJ309371 EUQLA234  ABR205152  FUMOGTII  ABDLA3?0  AFd6L361  XD4613
ABRDSO0EE  ABR3I6T424 FIZ62273 FLIS34537  FIS62320 AROI43T]  AF4EI363 X14193
G3TTESe  BEU439006 BEUS54536  FI32356 ELM39576  ABODI4372 AN 2207 XE1939
FIn32348 FLIsad535 F3TTA4G AFXL4L0 AFIS0LI0 ABOL43T4  DO0R3D X70183
EUe39e22  (GO3TTE4S ARIGTAZT  ABRIOT426  DOWIGN  ABOI43T6  DI6666 XT5036
FI386618 ABLITTSE AFZ41401  AF3O39R3  FITRT455 ABOLAFTT  DI6ReT KTR665
BUS47360  DOB2264¢  BEU430005  FISE2272  AYIGTIH5  ABDI4378  D30s17 735717
FI386644 B 16237 FI38A607 EUS16235 aBO33SEY  ABOL43TY DSOSIS ZTM4TR
BUSTIOM  FIs62270 DQOBYTS  EUO39800  FI3EAE26 ABDI43RD DEDSI9 LT
DIQORYTIT  AFIG306] BUSTIWG?  AYINEIES  FIIHGHHT ABRDI438]  DE0S20 FRI23642
EUBTZOID  AYI148342  DQOBYTGE  FITET449 BEUe3esd  ABDI45382  FIO23639 ABG4384
FIT87437 XE1970 GOUW4el8  FHOZ36EY FISHZ300 ABOI4383  FII2364] ELS 6204
AMIROG23  BURTI013 FIIETT ARLOS956
FeHotun D
AYT21a06  AFIZ21240 GU4s6638  FI349214 EUSo4400  FEUSM4380  GL456RT2 ARG
Fluai4397 GOITTFRG AYIGLI6Z T T440  FIunda0l ADS IS M32138 ABIMET0
Fiwid414 EU219197 AB270543  G1e7302 ﬁﬂ;‘”}’»ﬂ?g“" AYTEIRI2  FI9(4447 AF2B08L7
FUTE7447  ARZ227IL AYZ36163  ABMMENN  AYTZIH PHIE15T80 FI9(M398 AJR2T215
FI349213 EUS4400  GU456044 i‘JUH U877 AYT T AY 21608  AJS2TZI6
GU4SeRE0  GU4s6e63  GQI0S3EZ T ) " FOAYZIIZNE XEUT95 AFR2T21T
XOTRAR EU921418  EUS94427  GOZ05380 M‘ﬂ W*w\ ElQgdd 20 BUTET437  AJG2TZI8
!Li 13 l!}ﬁﬁ DO3ISTTT DiMdBe024  GU4So646  ARMYSE4S  EU414142  FI9id438 AJEIT2IG
L2710 ARIARMS  FI349228 AR S AYGI2TT3  AYIG1IET AT
A' “F(J‘i% AR2TN544  ABXOS12T  ARZTS4L AYER2EA4  (GLM4s 4549 (;UMHH! AlR3TE21
| AY236164 BUTET44Y  AF121239  GU4S6BST  ARLIYISS g AJGIT222
IU«H-Hwﬁ Flug4436 Fi3492ia AY236160L  BUSR4434  ABAYIRG ] AJG2TZ23
GlU4dsenhl  AYI6R1ISD  AF418687  GLdSea66  AY16115]  GU4366TS  EU 43%80 AJRITI4
ABZIDRZE  AYITII  GUASHETE  ABRO3IISSY  ARZTOSH  BEUSM41I6  FEFIO3276  DO3366T4
Fus9440z  BUTET4539  AROGEROS  BUS94405  BUS94397  FI90dd40 AYTOR030  DOI306TS
FIS04408  FI349231  BUSS4398  FI349208  GO4TT45S  GOU22000  AM4S4TIE  DO336ETE
AF121242  BFI103285 FIHi4431 AY TG0 GOU22002  GEMTTAST  FI904418 D336677
D334 AYGRITIZS  GU4SERSE DOLILIOEE  GU4S6ETT  EUSO436  FIoddddd 336678
ABZI2TIY DQ3I2935T  ABIIOBIE  AF418684  FI904442 FUASe655  GLES66TT  DQ3366RT
BELUS94422  F1349211 AB4ATIRSE  Flo044]12 AF418688 AYI 61 153 GOETI453 D3RS0
AYY4R30T  BUTETHE  DQ3N455] AF4LB6TS  FI349219 ARLD v AYYITTT DOE36eE]
Gl456641  FI9gddla AR205126  BUTETE4]  ADRZOS128 AYZS FIogd424 DOE366E2
CO20538T7  AF418680  FIS62309 FI1349215 Flong422 A0S FI386590 DH)336683
FIu(d428 GUASAGE2 DO4E60TS  AFI43594 BUS94428 LUM«H% ABLIOZE]  DO3I366E4
AYI61147  FIS04305  ABISEX4  GOA7T7450  BEU414140  FIodddie  AYOO0455  DOQS53668S
DQABENZT  BUSY43R2  GOQIOF383  GOQUZ4652  AYTIIEID  AF4IRES)  FIoiM404  DO3I66RE
YOT587 DO3ISTIE  GU4SH64S  FI349233 AYIII2E] ABLIN253  AF4IB692  DQ336687
FI349232  AR270543  BUS94426  FIO04432  AYT4I796  GO203389  DOQ3ISTTI9 DO33ARRS
Flod€435 BUSZI419 AY236162  ABRIONETR  FI349205 GUITEAS  GOQLE4322 DO336689
HOYTR49 FU594401 AYT4IT98  ABRLIOD?S  FIondd02 FI349221 GLATT452  DOS336600
GU4s6681 BU414135 ABITOS42  AR222704 GU4ASERIT  FIVM42& GOU22005  DO336652
Flondd1s GlU4sa662  AYIALI6] BFIOA2R1 EUS94408  AYTALLI4D  GUESeeT  DOd641ed
F1349212 ABZIOR2Z  ABZRTOY0  FI349209 ARV AYTZISNE  FINO4445 D641 65
EUTEMde AR222710 EHS%406  AY161160 GUASERdE  FI90d439% EU155893 D Modlog
ABRLI6266  AR270530  GU4SERIY  ARDIZSSE  AYQ02772  FI9ddd4ds  FI904419  DOMA416T
FIoi3% AF121241 GU4s6665  GUASEGET  EU14143  GUASEETI D973 DOE64 168
AF(43393  ABROTRO33  AB4TIEST  BUAS4404  ABMHOT0  BEUSSA0 AYT9e031  DMdedled
AYTZI60T  DO4RS02Z GORTTSIZ AY2ZI616  FIe0d442] AYTUR032  BEFLO3277 D641 70
ABIBRZAL ABISR2Z4S  DO304550  ARZ46348  AYTELITIS  AYI6IL5S  GU&Se650 DMA4172

PUI". 6 (NnpopormxkeHue)




F1904429
ABOTR031
FUS94423
GO05IE6
GU4SE640
AY341335
AB222712
DO304549
FI904409

ABB210820
GUASE660
EU414137
EUS94403
AI3270547
(GQ205385
GUA4S6643
GQ205378
Q486023
ABOTR032
ABLRE242
AIB2T0S38

GQ205379
GU456642
GOQ205384
EU594421
FI904394
AYT21605
GU4S6683
F1349210
AF41868]
FI904417
EF103279
AY661792
DQ329356
AY373431
AY161158
FI904437
FI349230
EUT87438
EUS94407
AB 120308
GU456664

ABZIOELD
GUASHG59
FI904430
EUS 943490
GUASHER4
U456679
GOLAT301
ABO4ETO2
FI349217
EUTET445
AF4]18686
FF44 10
E F 103280

F1904433
cxry?'mm
GQ3ITIET
FI904413

AF4] 8685

ARZT0540
FI349229

EUS94424
GL456647T
GO205381
AB4U384%
AF4LEGES
FIood443

FI349218

EUs94415
GUASHATE
477454
ELI594396
CHOY22003
-"\Y] &l l"’ﬂ'

XB0u24e
ABLO94TS

AB246347
AJ344117
DOB99006
GL456668
Fron4401
FI349206
ARLOS4TT
KRO2E
AY161152
(:U4 ifac’\%

F § )[14%—1—1 1
L4566 T4
FIa04400
FI349207
L NE ST

ELE94438)
TU456633
AYI02769
FI34u220
AY G148
FIof427
AY902774
GQADS3RE
AB119252
Q304547
AF418691
F1904407
EL414139

ELS94431
AYYO2TRE
GU456652
AYLIEL154

EUS594433

EU787436
AY161156
E1904439

ABIX6SR]
AY233296
DO3 15778
FI904403

AY 090452
AR2ITOS3T
FI904425

AY902776
GQ205377
AB104709
ABI104710
ABID4711
ARINETI2
AB330366
AB330367

DQ464173
DO464174
DO464175
DQ464178
D464 18]
DQ464182
(922004
02496
X63257
X65258
X63259
X68292
X7702
XB5254
735716
V460
AB330368
EF103275
GU456635
GU436636

PUT. 6 (NnpopoornkeHne)




Tabnuua 7. CpaBHeHue 3chpeKTUBHOCTU HOKQAYHA U NepeKkpbiBaHus reHomoB BI'B ona eauHnyHomn

AcPHK n nx komounauum.

AcPHK 1 AcPHK 2 KombuHauuna acPHK 1+2
1 M % nepexpbIBa- 1 HM % nepexpbiBa-f 10 HM 1HM % nepexpbiBa-|  Mapbl
MapaSEQ| ouos) | 202SEQ | PA ooy | DA | A —y |[eHomos e
reHOMOB) reHOMOB) 06paHbIl
IDNo. ocrar. YposeHb ID No. ocTar. YposeHs ocrar. | ocrar. YpoBeHb noaocopaH
Rluc Rluc Riuc | Rluc
322/486 14 1 6.4 3337497 21 7 93.5 5 25 1 9967 9
322/486 14 1 95.4 345/510 35 13 4.3 7 26 2 99.82 5
3227486 14 1 26.4 330/494 20 5 92.2 B 28 3 99.67 9
3227486 14 1 96,4 324/488 15 2 95.8 5 29 4 09.85 4
3277491 13 4 22.6 322/486 14 1 96.4 5 30 5 99,64 10
327/491 15 4 2.6 326/480 17 3 g3.3 4 30 & 89,35 i8
326/490 17 3 933 33374497 21 7 935 4 30 7 2871 g
335/500 23 2 a2 322/486 14 1 954 5 31 B 9064 0
324/488 15 2 5.8 3337447 21 7 935 3 31 9 99,56 12
324/488 15 2 95.8 339/503 25 10 92.6 5 31 10 88,75 7
326/450 7 3 233 347/511 36 14 96.5 1 31 11 9082 o
326/480 17 3 |33 322/486 14 1 964 5 32 iz 99,85 4
332/496 21 & 4.0 3227486 14 1 a5.4 B 32 13 G985 4
3327496 21 & 94.0 324/428 15 2 958 4 32 14 99,31 19
327/491 18 4 945 3327496 21 & 94.0 4 32 15 99.38 17
332/496 21 57 24.0 347/511 36 14 96,5 5 32 16 09,89 3
3277491 15 4 Q2.6 324/488 15 2 958 4 33 17 9978 &
336/500 23 g 0.2 324/428 15 2 95.8 5 33 18 899,49 14
332/496 21 & 94.0 333/497 21 7 93.5 3 34 19 99.71 a
324/488 15 2 958 347/511 36 14 96.5 5 34 20 99.85 4
332/496 21 & 94.0 330/494 20 5 922 4 37 21 99,24 21
337/501 24 9 952 322/486 14 1 96.4 G 42 22 09.82 5
337/501 24 a 95.2 247/511 36 14 96.5 6 42 23 o889 3
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337/501 24 2 95.2 324/488 15 2 95.8 5 43 24 99.60 i1
337/501 24 g 95.2 333/457 21 7 93.5 & 44 25 98,71 8
337/501 24 9 95.2 335/500 23 8 0.2 7 a7 26 99.71 B
341/505 31 11 915 322/486 14 1 96.4 5 50 &7 99.85 4
341/505 31 11 1.5 324/488 12 2 95.8 o 57 28 99.67 9
351/515 38 15 7.7 337/501 24 El 95.2 B 60 29 0975 7
351/515 38 15 7.7 342/506 32 12 93.2 8 B0 30 99,03 2
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Ta6nuua 8. NocnepoBarensHocTu ACcPHK oTpuuarTenbHOro KOHTPOns,
UCMOSb30BaHHbIe NMPU CKPUHUHIOBOM aHanuse psiCHECK™-2,

Uenb NMocnepoBaTenbHOCTbL leH
Kogupyowasa |5-cuuAcGcuGAGUACUUCGATST-3' LUC(GL3)
Hekogupyowja |5-UCGAAGUACUCAGCGUAAGTST-3' LUC(GL3)
Koaupywowasa |5'-CcAcAuGAAGCAGCACGACusU-3' GFP
Hekogupywwa [5-AAGUCGUGCUGCUUCAUGUGgsusC -3’ GFP
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OTYET O TATEHTHOM IIOUCKE OMep eBpasHicKoi 3asBi:

(crarea 15(3) EAIIK u npasuiio 42 IMarentHoi HHCTPYKLIMH K

EATIK) 202090994

A. KIIACCUOHUKALIMA ITPEIMETA U30BPETEHUSA:
CI2N 15/11 (2006.01)

CI2N 15/113 (2010.01)

A61K 31/713 (2006.01)

A61P 31/12 (2006.01)

CornacHo Mex/1yHapoAHOI MaTenTHO# KnaccHHKaLuu (MIIK)

b. OBJIACTbH ITOUCKA:

TIpocMoTpenHas nOKyMEHTALHs (CHCTeMa KITaCCH(HKALIMKA ¥ MHACKCHI MIIK)

CI2N 15/11; C12N 15/113; A61K 31/713; A61P 1/16; A61P 31/12; A61P 31/20

SJICKTpOHHaﬂ 6asza RAaHHBIX, UCNIOJIB30BABILAACH NIPH TTOHUCKE (Ha33alme 6asnl H, €CJIH, BO3MOKHO, HCIIOJIb3YEMBIC TOUCKOBEIE TCpMHHL[)

B. JOKYMEHTbBI, CYNTAIOILMECS PEJIEBAHTHBIMU

Kareropus* CChUIKN Ha IOKYMEHTHI C YKa3aHHEM, [I€ 3TO BO3MOYXKHO, PETEBAHTHBIX YaCTeH OrtHocuTes K MyHKTY Ne
Y RU 2418068 C2 (CHPHA TEPATIBIOTHKC, HHK.) 10.05.2011, npuMepsl, hopmyna 1-37
Y US 2003/0206887 A1 (MORRISSEY DAVID et.al) 06.11.2003, naparpadsi [0204], [0205], 1-37

[0326], T26. 2 u 3, nocenoBarensHOCTH, dopmyna

Y WO 94/01550 A1 (HYBRIDION, INC.) 20.01.1994, dpopmya 1-37

D MOCACYIOUINE NOKYMEHTH YKa3aHbl B TIIPOJOKCHUHA

«T» - Gonee No3HMI KOKYMEHT, ONyGNHKOBAHHDIH NOCHE AaThi TIPHOPHTETA H

* Oco6bIe KATErOPHH CCHUTIOUHBIX JOKYMEHTOB:
NPUBEACHHBIN NI TOHHMAaHUs H300peTeHHs

«A» - IOKyMEHT, ONpPeAENAIOIMi OGN YPOBEHD TEXHUKH

«D» - 10KyMEHT, npUBeCHHBIH B €BPa3HIiCKOH 3asBKe «X» - IOKYMEHT, HMeIoLHi HaHGOJICE GIIU3KOE OTHOIICHHE K NPEMETY MOMCKa,
(E» - GONee paHHHit IOKYMEHT, HO OryONTHKOBAHHBIH HA ATy O/iaqH NIOpOoYAIltHi HOBH3HY WK H300PETATENbCKUI YPOBEHD, B3ATHIA B OTAENBHO-
cTi

ICBPAsHICKON 3aABKH WM IOCHE Hee

«O» - IOKYMEHT, OTHOCSIIMIHCA K YCTHOMY PaCKPHITHIO, 3KCAOHHPO-
BaHHIO H T 1.

"P" - HOKyMEHT, ONyG/IHKOBaHHbII A0 AATH MOAAYH eBpasuiickoit
3a5BKH, HO NOCJIE AATHI MCTIPAIIHBACMOTO IPHOPHTETA"

«Y» - IOKYMEHT, umerowuit HauGosee GIH3KOE OTHOMIEHHE K MPEAMETY MOUCKa,
nopoYallii H306peTaTeNibCKull YPOBEHD B COYETAHHH C APYTHMH JOKYMEH-
TaMH TOH JKE KaTeropuu

«&» - IOKYMEHT, SBIAIOIMHACS NATCHTOM-aHAIOrOM

«L» - NOKYMEHT, NpHBEACHHbIN B APYTHX LEIAX

Jlara nposeneHus narentHoro noucka: 24/07/2020

Y ORHOMOYEHHOE JIHLIO:

3amecTHTeNb HaYaTbHHKA YIIPaBIeHHs SKCIIEPTH3bI A.B.Yeban
HavyanbHuk oTaena XuMuy U MeTHLAHBI /
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