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U TIoNydeHHus Oenka uaypoHar-2-cyabdarasel (I12S), comeprkamas mepByr0 HyKICHHOBYIO KHCIOTY,
Koaupyromyo 6enok I2S, comepkaluii aMHHOKHCIOTHYIO ITOCIIEOBAaTEILHOCTD, [0 MEHbBLIEH Mepe
Ha 90% wunentuunyro SEQ ID NO:1; u BTOpy!0 HYKJIEHHOBYIO KHUCIJIOTY, KOJUPYIOIIYI0 O€noK
tdopmrruimHOOpaszytomero depmenta (FGE), comepkamuii aMHHOKHCIOTHYIO ITOCIIEAOBATENBHOCTD,
o MeHblIel Mepe Ha 90% unentuunyio SEQ ID NO:5, npudem nepsasi u/uinm BTopasi HyKJIEHHOBBIE
KUCJIOTBl SIBIISIIOTCSL  OK30T€HHBIMM, M TPH OTOM KJETKAa TIpH KYJIbTHBHPOBAaHWUM B YCIIOBHSX
KJIETOYHOH KYNBTYypbl BbIpaOareiBaeT Oenmok I2S mHa ypoBue, xotopeni B 0,3-10 pa3 BbIme ypoBHS
¢dopMmIMIIMHOOpa3yomero pepMeHTa, BIpadbaThIBAEMOro KJIETKOH, IpryeM 1o MeHbmerd mepe 70%
6enka 12S nmerot ocrarok nucrenna, coorserctByronmii Cys59 3 SEQ ID NO:1, npeoOpazoBaHHEIi B
Co-popmunmmumus (FGly). Takke n3o0pereHre oTHOCUTCA K criocoly momydeHus 12S, Bkirogaromemy
KyJBTHBHPOBAHHUE 3asBICHHON KJIETKH. [IpeiiokeHHbIe criocod M KieTKa JelIaloT BO3MOXKHOM Ooiee
3¢ ekTHBHYI0 (hepMEHTO3aMECTUTENBHYIO TEPAIHIO IPU CUHpOME XaHTepa.
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IlepexpecTHasi cCHIIIKA HA POACTBEHHBIE 3aIBKI

Hacrosimas 3asiBka MCIIpaIivBaeT MPUOPHUTET IO MpenBapUTenbHON 3asBke Ha mateHT CHIA 61/666719,

nonanHoi 29 utons 2012 r., KoTopas B IOJHOM 00beMe BKITIOUEHA B TAHHYIO 3asSBKY MOCPEJACTBOM CCBHUIKH.
Ilepeuens nocJjenoBaTeJbHOCT el

Hacrosiee n3o0pereHue ccplilaeTcsl Ha TIepedeHb MOCIIeI0BaTENbHOCTEH, TIOJaHHBINA B 3JIEKTPOHHOM (op-
Mme B Buze (aiima ASCIL.txt mox HasBanuem "2006685-00340 SEQ LIST" 27 utons 2013 r. @aiin.txt 66uT c0O3-
nman 25 wrons 2013 1., ero pasmep cocraBisier 25 Kb. TlonHoe comepkanue mepedHs MOCienoBaTebHOCTEH
BKITIOYEHO B JAHHBIA JOKYMEHT IIOCPEACTBOM CCBIIKH.

YpoBeHb TEXHUKH

Mykononucaxapuno3 II tuna (MIIC II, cunapom Xanrepa) - 3T0 clemIeHHOE ¢ X-XpPOMOCOMOH pelec-
CHBHOE 3a00JIeBaHUE W3 TPYIIIBI JIN30COMHBIX OOJIe3HEH HAKOIUICHUS, PUYNHON KOTOPOTO SIBIISIETCS NEPULIUT
tdepmenTa uaypoHat-2-cynbdaraszel (12S). 12S ormemtsier TepmuHanbHbie 2-O-cynbhaTHBIE KOMIOHEHTHI OT
rimoko3aMuHorukaHoB (GAG) nepmarancynbdara u renapancynbdara. Benenctsue orcyrerBust wim aedex-
tUBHOCTH (pepmenTa 12S y manmenToB ¢ cuaapomoM Xantepa GAG MocTeneHHO HaKallIMBaeTCs B JIM30COMax
Pa3HBIX THUIOB KJIETOK, YTO MPUBOIUT K KICTOYHOMY HEPEIOTHEHUIO, OPTaHOMETAINH, Pa3pyIIeHHIO TKaHel u
CHUCTEMaTHYeCKON AUC(HYHKIIMN OPTaHOB.

OObBIYHO (pHU3MUECKUE IPOSBICHUS CHHAPOMa XaHTepa y MO BKIIOYAIOT KaK COMaTHYEeCKHe, TaK 1 Hel-
pOHANBHBIE CUMIITOMBL. HampruMep, B HEKOTOPBIX CIydasx CHHApOMa XaHTepa MOpakeHUe HEHTPAIbHONW HEpB-
HOW CHCTEMBI MPUBOJIUT K 33J€PKKE B PA3BUTHHU H MPOOJIeMaM HEPBHOHM CHCTEMBI. XOTSA NMPHU POXKICHUH CHM-
NTOMBI CHHAPOMa XaHTepa, He CBA3aHHBIC C HEPBHOM CHCTEMON, OOBIYHO OTCYTCTBYIOT, CO BPEMEHEM ITOCTOSH-
Hoe HakomieHue GAG B KJIeTKaxX Tejla MOKET OKa3bIBaTh CHJIBHOE BIMSHHE Ha Nepu(epryeckre TKaHU Telna.
Haxorurenne GAG B nepugepryeckoil TKaHN MPUBOJHUT K XapaKTEpHON IpyOOCTH 4epT JMIa HanueHTa u o0y-
CJIABJIMBAET BBIAAIOIINICS JI00, YIUIOMIEHHYIO NEPEHOCHUIY U YBEJIMUCHHBIN S3bIK - OTIIMYNTEIbHBIC MPU3HAKH
ManueHTa ¢ CHHAPOMOM XaHTepa. AHanorudHo, HakormieHne GAG MOXXET OKa3blBaTh HEraTHBHOE BO3/ICHCTBHUE
Ha CHCTEMbI OPTaHOB Teja. MI3HauanbHO NPOSBISSACH B BUIE YTOJIIICHUS CTEHOK CEpNa, JIETKUX M JBIXaTeIbHBIX
myTei, a Tak)Ke TMaTOJIOTHYECKOTO YBEIHUCHHS [TEYECHH, CEJIC3CHKH M TI0YEK, STH KapIUHAJIbHBIC H3MEHEHUS MO-
TyT, B KOHEYHOM CYeTe, MPUBECTH K O0IIel KaTacTpopuueckol opraHHOW HemocTtaTodyHoCcTH. Kak ciepctsue,
CHHIIpOM XaHTepa Bcerjia ABISCTCS TSDKENBIM, TIPOTPECCUPYIONINM U OTPaHIMYUBAIOIINM BpeMs KH3HHU 3a00J1e-
BaHHUEM.

®depmenTo3amecturenbHas Tepamus (P3T) sBisercs 0q00peHHON Tepanueld IuIs JISYeHUsT CHHApoMa XaH-
tepa (MIIC II), koTopas BKITIIOYaeT BBEICHUE DK30TEHHOTO 3aMecTHTeNIbHOTo (hepMmeHTa 12S manueHTam ¢ CHH-
JpomoM XaHTepa.

CymHocTb n300pereHns

B n3o0perennn npeanokeHbl YCOBEPIICHCTBOBAHHbBIE CIIOCOOBI M KJIETKH JUISl MONYyYeHHsT PEKOMOMHAHT-
Horo Oenka 12S, kKoTOpbIe AenaloT BO3MOXKHOH Ooiee 3 (eKTHBHYIO (epPMEHTO3aMECTHTENBHYIO TEPAIHIO TIPH
cuaapoMe Xaurepa. Hacrosiiee n3o0peTeHne BKIIOYaeT OTKPHITHE, 4TO Oosiee 2 peKTHBHBIN peKOMOWHAHTHBIH
6enok I12S MOXXHO TONYYUTH NMPHU MOMOIIM KJIETOK MIIEKOIUTAIOUINX, CKOHCTPYHMPOBAaHHBIX TaKMM 00pa3oM,
9TOOBI OHU KOIKCTIPECCUPOBATIM PEKOMOMHAHTHBIA 0ok 12S n dpopmunrmunuHoOpazyromuii pepment (FGE),
r7e KIeTKa JUIS MONydeHHus Oenka uaypoHaT-2-cynbgartasbl (I12S) comepKuT mepByr0 HYKICHHOBYIO KHCIIOTY,
Koaupytomyio Oenok 12S, comeprkamuii aMHHOKHCIIOTHYIO TIOCIEIOBAaTEIFHOCTh, MO0 MeHbIIeH mepe Ha 90%
uaeatnaHyo SEQ ID NO:1; u BTopyio HyKJICHHOBYIO KHUCJIOTY, KOTUPYIONTYIO OeJIOK (POpMUITITHIIMHOOpa3yIo-
mero ¢epmenta (FGE), coxep:kammii aMHHOKHCIOTHYIO TMOCJIEIOBAaTENIFHOCTh, MO MeHbIIel Mepe Ha 90%
unentnanyto SEQ ID NO:5, npudem mepBast 1/ BTopasi HyKJICHHOBBIE KUCIIOTHI SBISIFOTCS. 9K30TCHHBIMHU, H
IIPY 9TOM KJICTKA MPU KYJIHTUBHPOBAHHUHU B YCIOBHUSIX KIETOYHOH KyJIbTYpHI BeIpadaThiBaeT 6eok 12S mpu ypos-
He, koTopbli B 0,3-10 pa3 Beime ypoBHS GOPMUITIMIMHOOPa3yIomero GpepMeHTa, BEIpadaThiBaeMOT0 KIETKOH,
npuyueM 1o Mensinei mepe 70% Oenka [2S mmeror octarok nucremHa, coorserctBytomuii Cys59 w3z SEQ ID
NO:1, npeodpazoBannsriii B Ca-popmurnuiud (FGly).

HeoxnpanHo pexkoMOMHaHTHBIA Oenok I12S, moaydeHHbIH Npy MOMOIIM TaKUX CKOHCTPYHMPOBaHHBIX Kile-
TOK, XapaKTepu3yeTcsl HeOOBITHO BBHICOKMM ypOBHeM mporeHnTta kouBepcuu B Coa-hpopmunrauiud (FGly) (Ha-
npumep, 6osiee 70% u Brots 10 100%), 4TO NPUBOAUT K 3HAYUTEIHHOMY YJIyUIICHHIO ()epMEHTATHBHOW ax-
THUBHOCTH peKoMOMHaHTHOTro Oenka 12S. Kpome Toro, KIeTKHM MIICKOIHMTAIOINX, KOIKCIPECCUpYIONHe OeKku
12S u FGE B cooTBeTCTBHM C HACTOSIIAM HU300peTEeHHEM, OBIITM YCIEITHO alalTHPOBAHBI ISl BRIPAIIUBAHUS B
CYCIIEH3MOHHOH KyJnbType B Oosbmmx macmrabax. CreoBarenbHO, HAcTosIIee M300peTeHne oOecrieunBaeT
BO3MOXXHOCThH Oosiee 3()(HEKTHBHOTO IMOJIYYCHHS BBICOKOAKTHMBHOTO peKOMOMHaHTHOTo Oenka I2S B GombImmx
MacmTabax.

Takum 06pazom, B OJHOM acIeKTe B HACTOAIIEM H300pETCHNH NPEIOKeHa KIIETKA, COAepIKaIiast IIepByIO
HYKJICHHOBYIO KHCJIOTY, KOTUPYIONTYIO O€JIOK uaypoHaT-2-cyibdaTassl (12S), uMeronmuii aMHHOKUCIOTHYIO TIO-
CJIC/IOBATENILHOCTD, 110 MEHBbIIEI Mepe mpuoanm3uTensHo Ha 50% (HanpuMep, O MEHBIIEH Mepe MPHOIU3UTEINb-
HO Ha 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 unu 99%) unentuuanyto SEQ ID NO:1; u BTopyto HyKJIEHHO-
BYIO KHCIIOTY, KOoJIupylomyto Oenok (opmunrinnunodpasyroniero ¢pepmenta (FGE), conepskammii aMuHOKHC-
JIOTHYIO TOCJIE0BATEILHOCTD, IO MEHbIIEH Mepe npubim3uTensHo Ha 50% (HanpuMep, 0 MEHBIIEH Mepe IpH-
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omusuTenbHO Ha 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 wmu 99%) unenrnynyo SEQ ID NO:5, npu sTom
nepBasi U/WIM BTOPasi HYKJICHHOBBIC KUCIIOTHI SIBISIOTCS 3K30TCHHBIMH, a KJIETKA MPH KYJIbTUBUPOBAHUH B YCIIO-
BUSX KJICTOYHOTO KYJIbTUBHUPOBAHMS (HApHMeEp, B CyCIIEH3MOHHOW WIIM aIre3MBHON KyJbType) BhIpadaThiBaeT
6emok 128, conepsxammii mo MeHbIeH Mepe okoio 70% (Hanpumep, o MeHbIIel Mepe okoio 75, 80, 85, 90%,
95, 96, 97, 98, 99 wm 100%) octatkoB nuctenHa, coorsercTByronmx Cys59 3 SEQ ID NO:1, npeobpazoBan-
HbIX B Col-popmmirmunud (FGly).

B npyrom acmekte B HACTOSIIEM H300PETEHHUH TPENJIOKEHA KIETKa, COIeprKaas IepByI0 HYKICHHOBYIO
KHCIIOTY, KOJIUPYIONIYI0 Oelok maypoHaT-2-cynbdaTassl (I12S), uMerommii aMAHOKUCIIOTHYIO IMTOCIIEIOBATENh-
HOCTB, IO MEHbIIeH Mepe nmpubnn3nuTensHo Ha 50% (HampuMmep, O MEHBIIEH Mepe MPHONMM3UTENbHO Ha 55, 60,
65, 70, 75, 80, 85, 90, 95, 96, 97, 98 wm 99%) unentuunyio SEQ ID NO:1; u BTopyio HyKICHHOBYIO KHCIIOTY,
Konupyromyro Oenok GopmumirannuHoopasyromero ¢gepmenra (FGE), copepxammii aMMHOKHCIIOTHYIO TOCIIE-
JIOBaTEIbHOCTD, TI0 MEHbIIEH Mepe nmpuoam3uTensHo Ha 50% (HanmpuMep, o MEHbIIeH Mepe NPUOIM3UTEIHHO
Ha 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 wiu 99%) unentuunyro SEQ ID NO:5, npu 3ToM niepBast u/wim
BTOpasi HyKJICHHOBBIC KUCIIOTHI SIBIISIOTCS SK30TCHHBIMH, a KJICTKA MPU KYJIbTHBHPOBAHUU B YCIOBUAX KICTOY-
HOTO KyJbTHBUPOBaHUS BbIpadaThIBaeT Oeiok 12S, comeprkamuii mo MeHbInei mepe okoso 50% (Hanpumep, 1mo
MeHbIIeH Mepe okono 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99 wim 100%) ocTaTKOB IUCTEHHA, COOTBET-
crytomux Cys59 m3 SEQ ID NO:1, npeobpasosannsix B Co-popmunriuima (FGly), npu ypoBHe ynenbHOH
MIPOIYKTUBHOCTH OoJibieM 4eM okoiio 10 mr/kineTky/meHs (Hampumep, OonbiiemM dem okono 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 wmu 100 nr/KIETKY/NEHB).

B HEexoTOpHIX BapWaHTax pealn3allii W300peTeHUs IMepBas HyKJICHWHOBAas KUCJIOTa KoampyeT Oenok 12S,
coJiepKaluil aMHHOKUCIIOTHYIO TMOCIeA0BaTebHOCTh, HaeHTHUHYI0 SEQ ID NO:1. B HekoTOphIX BapHaHTax
peanu3anuy H300peTeHUs BTOpas HyKJIEMHOBAs Kuciota koaupyeT 6enok FGE, conepxamuii aMUHOKHCIOTHYIO
nmocieIoBaTeIbHOCTh, HaeHTHIHYI0 SEQ ID NO:S5.

B HEKOTOpPBIX BapHaHTaX pealn3alidd U300pETCHUs TMepBas W/WIM BTOpas HYKJICUHOBBIC KHCIOTHI (DYHK-
IIMOHAJIBHO CBsI3aHbI ¢ MpoMoTopoM hCMV.

B HEKOTOpPBIX BapHaHTaxX pealn3alud U300PETCHHUS MepBasi W/WIKA BTOPask HYKJICHHOBEIC KUCIOTHI SIBIISIOT-
Csl KOJIOHONTHMHU3UPOBAHHEIMU. B HEKOTOPBIX BapHaHTaX peallu3alliyl H300pETCHUS MEpBas HYKICHHOBAS KH-
CJIOTa COJIEPIKHT IIOCIIEI0BATEIBHOCTD, M0 MEHBIIEH Mepe npuOmm3uTenbHo Ha 50% (HanpuMep, IO MEHbILIEH
Mepe mpuoIM3nuTeNbHO Ha 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99%) unentuunyio SEQ ID NO:7. B
KOHKPETHBIX BapHaHTaxX pealM3alliy M300peTeHHs IepBas HYKJIECHHOBAs KHCIIOTAa COINCPXKHUT MOCIEI0BATENb-
Hoctb SEQ ID NO:7.

B HeKoTOpHIX BapHaHTaX peajn3ali M300peTeHHs BTOpas HyKJIEHHOBAs KHCIIOTA COICPIKUAT IOCIIECAO0BA-
TEJNBHOCTH, TI0 MEHBIIEH Mepe npubm3uTensHo Ha 50% (HampuMep, 1Mo MEHBIIeH Mepe IpUOTU3UTEIHHO Ha 55,
60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99%) unenrnunyro SEQ ID NO:8. B HeKoTOphIX BapHaHTaX peann3a-
MM M300pEeTeHNs BTOpasi HyKJICMHOBAs KMCIOTa COACPXKUT IOCIIeI0BaTeIbHOCTD, naeHTnuHyo SEQ ID NO:8.

B HEKOTOPHIX BapHaHTaX peallu3alliy H300PETCHUS U MepBast, U BTOpas HYKJICHHOBBIC KUCIIOTHI SBISFOTCS
9K30TCHHBIMU (TaKXKe HAa3bIBACMBIMH PCKOMOMHAHTHBEIME). B HEKOTOPBIX BapHaHTaX peajH3alud U300peTCHHS
nepBasi ¥/¥IU BTOpasi HYKJICHHOBBIC KHCIOTHI HHTETPUPOBAHBI (HApUMep, CTAOUIBHO) B TCHOM KIeTKH. B He-
KOTOPBIX BapHaHTaX pealu3alddl H300pCTCHUS NepBas WU BTOPas HYKJICHHOBBIC KHCIOTHI HAXOIATCS B OJ-
HOH i 00Jiee BHEXPOMOCOMHBIX KOHCTPYKIIHH.

B HexoTOpBIX BapuaHTax peann3aiiy H300peTeHNUs KIIeTKa COTTIACHO HACTOSIIEMY H300PETEHHIO SBISICTCS
KJICTKOH MIJICKOTIMTAIOIIETO. B ompeneneHHbIX BapuaHTax pean3aliiil N300peTeHus MOAXOIAImas KIeTKa Mile-
KOTIMTAIOMIETO SBISIETCS KJIETKOW deJoBeka. B KOHKPETHBIX BapHaHTaX pealn3alud M300peTeHUs TMOAXOIAIIas
KJIeTKa MJIeKOIUTatomiero spisercs kierkoit CHO.

B HEeKOTOpBIX BapHaHTax peanu3aliy H300peTeHHS KIeTKa COTIIACHO N300pETEeHHIO ABISETCS alalTHpye-
MOH K CYCIICH3MOHHOW KyJbType. B Apyrnx BapmaHTax peanu3aunuy n300peTeHus KJIETKa COTJlacHO M300pere-
HHUIO SIBJISICTCS aJlr€3UBHOM.

B nononHUTENEHOM actieKTe B HACTOAIIEM H300pETEHHN MPEITIOKEH CIIOco0 MOIydeHUs] pEeKOMOWHAHTHO-
ro Oenka uaypoHaT-2-cynbdaTassl (I12S) myTem KyabTHBHPOBaHUS KICTKH, ONIMCAHHON B Pa3IMYHBIX MPHBEICH-
HBIX B JIAHHOM TCKCTE BapHaHTaX pealii3alliyd W300pPCTEHUs, B TAKUX YCIOBHUSIX, YTO PCKOMOWHAHTHBIC OCIKU
12S n FGE koskcnpeccupyroTcst B KileTKe. B HEKOTOpBIX BapHaHTax pealn3alyuu H300peTeHus KIETKY KyJIbTH-
BHPYIOT B OOJBIIMX MaciiTabax. B HEKOTOPBIX BapHaHTaX pean3aliy H300pEeTeHUs OOJIBITHE MACIITA0BI, TTO/I-
XOJSIIIUE JUTS HACTOSIIEro M300peTeHHs, COOTBETCTBYIOT IPOIIeCcCy, MPOXoaiieMy B Ouopeakrope. B Hexorto-
PBIX BapMaHTaX peann3aludl HU300peTeHHs OMOpeakTop, MOIXOMSIIUA IS HACTOSINET0 M300pETCHHS, HMEeT
o6weM, BeIOpannbii u3 10, 200, 500, 1000, 1500, 2000 1. B HEKOTOPBIX BapHaHTaX peau3aldid U300pETEHUS
MIPOIIECC, COOTBETCTBYIOMINI OOJBIIMM MaciTadaM (HarpuMmep, B OMOpeakTope), MOAXOISAIINN 11 HACTOSIIETO
n300peTeHms, BKIIF0YaeT mporiecce nepdy3un. B HEKOTOPBIX BapHaHTaX peann3aludl H300peTeHus Mpolecc, co-
OTBETCTBYIOIINI OonbIIMM MacmTabaMm (Harmpumep, B OMOpeakTope), HOAXOASIIMI I HaCTOSIIEro u300peTe-
HUS, BKIIOYACT UCIIOE30BAaHIE TIEPUOIMICCKON KYIBTYphl. B HEKOTOPBIX BapHaHTax peau3alii U300peTCHUS
IpoLEeCcC, COOTBETCTBYIOIIUM OONBIINM MacIuTadaM, OAXOMSAIINI Ul HACTOSIIEr0 H300pETeHNS, TPECTaBIIsECT
co0oi1 rmpo1tecc, MPOXOSIIINKA B poJuIepHOM (hi1akoHe. B HEKOTOPBIX BapHaHTaX pealn3aluy H300peTeHHs KIIeT-
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Ky COTJIACHO HACTOSIIIEMY M300pETeHHIO KYJIbTUBHPYIOT B CYCIICH3MH. B Jpyrnx BapmaHTax peajld3alyd H30-
OpeTeHHs KIETKY COTIIacHO HACTOSIIEMY N300PETEHUIO KyJIbTHBUPYIOT aJIr€3UBHO.

B HEKOTOPHIX BapuaHTax peajn3aluy H300peTeHus KIETKY COTIACHO HACTOSIIEMY H300pPETeHUIO KyIbTH-
BUPYIOT B OECCHIBOPOTOYHOH cpelie (HampuMep, B CpeAe HEKHUBOTHOTO MPOUCXOKICHUS, XUMUIECKH OIpere-
JIEHHOH, nin 6e30eTKoBO# cpefe). B mpyrux BapuaHTax peann3anyuy N300peTeHHS KIETKY COTJIACHO HACTOSIIe-
My N300peTeHHIO KYJIbTUBUPYIOT B COZIEpIKaIeii CBIBOPOTKY Cpee.

B pasznmuHBIX BapuaHTax peann3aldéd H300pEeTeHHs CIIOCO0 COTVIACHO H300PETEHHIO IOMOJHHUTEIBHO
BKITIOYAET 3TaIl OYUCTKU peKOMOWHAHTHOTO Oenka 12S.

B npyrom acmekte B HACTOSIIEM H300pETEHHH MPEAJIONKEH DPEKOMOMHAHTHBIN ONOK MIypoHaT-2-
cynbgatassl (I12S), moxmydeHHBIH TPH MOMOIIM KIETKH HIIM CIOco0a, ONMMCAaHHBIX B IPUBEICHHBIX B JaHHOH 3a-
SIBKE Pa3IMYHBIX BapHaHTaX peasi3annui n300peTeHus..

B HexoTOpBIX BapHaHTax peasiM3aliy B HACTOSIIIEM M300pETEHNH MPEIUIOKEH CII0CO0 MOIyYeHHs pPEeKOM-
OuHaHTHOTO Oenka naypoHar-2-cynbdarassl (I2S), B koTopoM yKka3aHHBIH peKOMOMHAHTHBINA Oesok 12S mmeer
AMHHOKHUCIIOTHYIO MTOCIICIOBATEIBHOCTD IO MEHBIICH Mepe npuOnm3utenbHo Ha 50% (HampuMmep, 0 MEHBIICH
Mepe mpuoIu3uTeabHO Ha 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99%) unentuunyio SEQ ID NO:1; u
coJepKauii Mo MeHbIne Mmepe okoio 70% (Hampumep, o MeHbIe mepe okoio 75, 80, 85, 90, 95, 96, 97, 98,
99, 100%) ocratkoB mucrenHa, coorBercTBytomux Cys59 m3 SEQ ID NO:1, mpeoGpaszoBanubix B Co-
dopmunrnuuH (FGly). B HekoTOphIX BapraHTax peaau3aiui H300peTeHrs] peKOMOMHAHTHBIN Oenok 12S nmeer
aMUHOKHUCIIOTHYIO TTOCIeNoBaTeNIbHOCTh, HaeHTHIHYI0O SEQ ID NO:1. B HEeKkoTOpBIX BapHaHTax peaau3aliiu
M300peTeHns] peKOMOMHAHTHBIN Oenok 12S xapakrepusyercs cnienuraecKkoil akTHBHOCTBIO, COCTABIIIONIEH 11O
MeHbIel mepe okoiio 20, 30, 40, 50, 60, 70, 80, 90 unm 100 E/Mr, KoTOpast onpeaenseTcs MpH MOMOIIH in Vitro
aHaJIM3a aKTUBHOCTH BBIACJIECHUS CyIb(daTa C IPUMEHEHHEM B Ka4eCTBE CyOCTpaTa relapyH Jucaxapujia.

Ynotpebisiemble B JaHHOM TeKcTe TepMuHBI "Oesok 12S", "12S", "depment 12S" mnn ux rpammaTuyeckue
9KBUBAJICHTH! OTHOCATCS K TIOJIYYSHHIO MOJIEKYJI peKoMOMHaHTHOTO Oenka 125, ecau He yka3aHO MHOE.

YnorpebiisieMble B JaHHOM TEKCTe TEPMHHBI "OKOJIO" M "MPUOIM3UTENHHO" MCHONB3YIOTCS KaK SKBHBA-
nentHele. [logpasymeBaercsi, 4TO JIOObIC YHCICHHBIC 3HA4YEHHs, NPUBEJICHHBIC B JaHHOM TEKCTE C WM Oe3
" OKOJIO/TIPUOIU3UTENBHO", BKIIIOYAIOT JII00bIE HOPMaJIbHBIE OTKIOHEHUsI, OYEBUIHBIC ISl CIIEIUAIICTa B COOT-
BETCTBYIOIIEH 00JIACTH TEXHUKH.

Jpyrue npu3Haky, OOBEKTH M MPEUMYILIECTBA HACTOAIIETO H300pETeHNS CTAaHYT OHATHEI U3 HIDKEIIPUBE-
JIEHHOTO TOAPOOHOTO omucanus n3obpereHus. [Ipu 3TOM CTOMT MOHMMATh, YTO MOAPOOHOE ONMHCaHWE, XOTS H
YKa3bIBa€T BAPHAHTHI PEATM3ALNN HACTOSIIECT0 H300pETCHHUS, IPUBEICHO MCKIIOYUTEIFHO B MIUTIOCTPATUBHBIX,
HO HE OTPaHUYUTEIBHBIX IeX. Pa3nmudHsie HM3MEHEHUS U MOAN(UKAIINH, KOTOPBIE BXOIAT B 00beM H300peTe-
HUS, CTAHYT ITOHATHBI JJIS CTICIIHAIICTOB B TAHHOH 00JIaCTH TEXHUKH U3 MOJPOOHOTO OTMCAHMS.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

OnwcanHble HIKE QUTYpBI, KOTOPBIE TIPENCTABISIOT COO0M rpaduyeckne MaTepHrabl, IPUBEAECHB! UCKITIO-
YUTEIBHO B WJUTIOCTPATUBHEIX, HO HE OTPAHUYUTEIBHBIX [IEIISIX.

Ha ¢wur. 1 npowmmocTpupoBaHa aMHHOKHCIOTHAs mocienoBarensHocTh (SEQ ID NO:1), koaupyromas
3penyro GopMy yermoBedeckoro Oeika uaypoHat-2-cyiabdarassel (12S), a B mpenenax OeIKOBOU IMOCIEIOBATEIb-
HOCTH YKa3aHBI IOTCHIHAIBHBIC yJacTKH N-CBSI3aHHOTO IIHKO3WINPOBAHMUS U KOHBEPCHH ITUCTEHHA.

Ha ¢ur. 2 npowsrocTpupoBaHbl TUIIOBBIE KOHCTPYKIWHU st Kodkcnpeccuu 12S u FGE (t.e. SUMF1). (A)
OKCIIPeCCHOHHBIE €IMHUIBI Ha OTACTBHBIX BEKTOpax (U1 KOTPaHC(HEKINH WM MOCIIEeI0BATEIbHBIX TpaHCheK-
uh); (B) DkcnpeccnoHHbIE eMUHUIBI Ha OTHOM BekTope (omHa TpaHcdekius): (1) oTaenbHbie TUCTPOHBI U (2)
TPAHCKPHUIIIIMOHHO CBS3aHHBIE IICTPOHEI.

Ha ¢ur. 3 npommmiocTprupoBaHbl TUITOBBIE HAOTIOAaeMble YPOBHU CIIEITUPUIECKOH akTUBHOCTHU 12S, crop-
peITMpOBaHHbIE OTHOCHTENBHO MPOIEHTa KOHBEPCUH B (DOPMUIITITHLIMH.

Ha ¢ur. 4 nponsutiocTpupoBaH TUIIOBOH NpoQ b MIMKaHOB, COOTBETCTBYIOIIMH PEKOMOWHAHTHOMY (ep-
MeHTy [2S, nony4eHHOMY IpU UCNONB30BaHUM KJIeTOUHBIX THHUHN [2S-AF 2D u 4D, BeIpanuBaeMbIX B yCIOBU-
X OECCHIBOPOTOYHOTO KJIETOYHOTO KYJIBTHBHPOBAHUS, B CPAaBHEHHHM C KOHTPOJBHBIM PEKOMOHMHAHTHBIM (hep-
MeHToM 12S.

Omnpenenenus

Jna mydmiero moHMMaHHS HACTOSIIETO M300pETEHHs] NMPUBEACHBI OINMpPENeNCHUs] HEKOTOPBIX TEPMHUHOB.
JloTioTHUTEIbHBIE OTIPEIeIICHUs Ul HIDKETIPUBEICHHBIX TEPMUHOB U IPYTHX TEPMUHOB MPUBEICHHI B IPOIOI-
JKEHHE BCETO OMMCAHUS N300pETeHNUSI.

AMUHOKHUCIOTA.

YrotpebnseMblii B JTaHHOM TEKCTe TEPMUH "aMHHOKHCIIOTA" B CaMOM IIIMPOKOM CBOEM CMBICIIE 0003Haua-
eT M000€e COEMHEHNE W/WIIN BELIECTBO, KOTOPOE MOXKET OBITh BKJIIOYEHO B MOJHUIEHTHAHYIO Ienb. B HekoTo-
pBIX BapuaHTaxX peaM3alliy H300pEeTEeHHs aMMHOKHCIIOTAa HMMEET CIEAYIONIylo o0yt cTpyktypy: HpN-
C(H)(R)-COOH. B HekoTOpBIX BapHaHTaX peaTn3alid U300pPCTCHUS aMUHOKHCIIOTA SIBJISICTCS aMUHOKHUCIOTON
NPUPOTHOTO TIPOUCXOXKICHUS. B HEKOTOPBIX BapHaHTaxX peaju3allii M300pEeTeHHs aMHHOKHCIIOTA SIBISETCS
CHHTETUYECKOH aMUHOKHMCIIOTOH; B HEKOTOPBIX BapHaHTaX peajn3allid W300peTeHUs aMHHOKHCIIOTA SIBISETCS
D-aMHHOKHCIIOTOI; B HEKOTOPHIX BapuaHTaX peaju3alud H300peTeHUs aMHHOKHCIOTa sBisiercst L-
aMUHOKHUCJIOTON. "CTaHmapTHAass aMUHOKHUCIIOTA" OTHOCHUTCS K JI000H u3 20 cTaHmapTHRIX L-aMHHOKHCIIOT, KO-
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TOpBIE OOBIYHO BXOAAT B COCTaB MENTHIOB IMPUPOAHOTO MPOUCXOXKAeH!. "HecTannapTHas aMHHOKHCIOTA" OT-
HOCHUTCSI K JTF000I aMHUHOKHUCIIOTE, OTIIMYHON OT CTAHIAPTHBIX AMHHOKHUCIIOT, BHE 3aBUCUMOCTH OT TOTO, IOITY-
YeHa JIM OHA CHHTETUYECKH WM U3 MIPUPOJHOTO UCTOUYHUKA. YTIOTPeOIIeMBI B JAHHOM TEKCTE TEPMHUH "CHHTE-
THUYeCKasi aMHHOKHCIIOTa" BKIIIOYAET B €0 XMMUYECKA MOIU(DHUIINPOBAHHBIE aMHHOKHUCIIOTHI, BKIIFOYas, HO HE
OTPAaHUYNBASCH STUM, COJIH, TPOU3BOJHBIE AMUHOKHCIIOT (TaKHe KaK aMHIIbI) W/WIH 3aMeIleHus.. AMHHOKHCIIO-
THI, BKJIFOYasi KapOOKCH- W/MIM aMHHOTEPMHHAIBHBIE aMHHOKHCIIOTHI B NENTHIAX, MOXHO MOIM(DHINPOBATH
MOCPENICTBOM METWIMPOBAHUS, aMAIUPOBAHUS, aAlCTINIMPOBAHNSA, 3aIIUTHBIX TPYIIT W/WIH 3aMEIICHUH IpyTUMU
XAMHWYECKIMH TPYTIIaMH, KOTOPBIE MOTYT H3MEHUTH BPEeMs MOTYKH3HHU IUPKYJIIIIHN MENTHAOB 0€3 CYyIIeCTBeH-
HOTO BIUSHHS Ha WX aKTHBHOCTb. AMHHOKHCIIOTHI MOTYT yYaCTBOBaTh B 0Opa30BaHUM JUCYIb(QUIHOU CBS3H.
AMUHOKHCIIOTBI MOTYT COJCPKATh OIHY WM OOJiee MOCTTPAHCIISIIMOHHBIX MOU(DUKAINI, TAKHX KaK accolra-
WS C OTHUM HITH 0OJIee XUMHYCCKUX KOMIOHCHTOB (HAPUMEp, METATBHBIMU TPYIIaMH, alleTaTHBIMU TPYIIIa-
MU, aleTWIFHBIMU Tpymnamu, (pochaTHEIMH Tpymmamu, (OPMUIBHBIMA KOMIOHEHTAMH, W3OMPCHOUIHBIMU
rpymmnamu, cyibhaTHEIMU TPYIIAMU, TOIHATHICHIITHKOJIbHEIMA KOMIOHEHTAMH, JIUITHIHBIMA KOMIIOHCHTAMH,
VIJICBOAHBIMA KOMIOHEHTaMH, OMOTHHOBBIMH KOMIIOHCHTaMHU U T.7.). B HEKOTOPBIX BapHaHTaX pealu3alliu
n300peTeHNsI aMHHOKHCIIOTHI COTJIACHO HACTOSIIEMY M300PETEHHIO0 MOXHO BKJIIOYATh WM MCIIONB30BaTh B Ka-
yecTBe T00aBKH B cpesie Il KIETOYHBIX KYJIbTYp. B HEKOTOPHIX BapHaHTax peaju3alyii M300peTeHNs aMHHO-
KHCJIOTHI, BKJIFOUCHHBIC WM MPUMEHSEMbIEe B KauyecTBE HOOABKM B KIIETOYHOH KyJIBTYpalbHOHW Cpene, MOTYT
OBITH IIPECTABIICHEI B BU/E COJICH WM B THAPATHOH Gopme.

[TpubnuznuTenpHO.

YrotpebnseMblii B JAHHOM TE€KCTE TEPMHH "TIPHOIM3UTENBHO" MK "0KOJI0", IPUMEHAEMBIH B OTHOIIICHUN
OJHOM WK OoJiee MpEeCTaBIIOIINX WHTEPEC BEIMYMH, 0003HAYaeT BEINYMHY, KOTOpas SIBISETCS CXOJHOH C
YKa3aHHOM 3a/IaHHON BEIMYHMHOW. B ompeneieHHBIX BapHaHTaX pealn3alud H300peTeHHS TePMUH "TPUOTU3U-
TeAbHO" WK "OKOJI0" OTHOCHUTCA K JAHMANa30Hy BEJIMYMH, KOTOPHIM momagaeT B mpexaenst 25, 20, 19, 18, 17, 16,
15, 14, 13, 12, 11, 10,9, 8, 7, 6, 5, 4, 3, 2, 1% wnu MeHee B 00e CTOPOHEI (00JIce YeM MIM MEHEE YeM) OT yKa-
3aHHOI 3aJ]aHHOI BEJNWYMHBI, €CIIM HE yKa3aHO MHOE JMOO MHOE HEe OYEBHIHO M3 KOHTEKCTa (3a MCKIIOUCHHEM
cirydasi, Korja Takoe gucio mnpesbimano 0s1 100% oT BO3MOKHOM BETHINHEI).

Ilepuoanueckas KyapTypa.

YroTpebnseMblii B TaHHOM TEKCTe TEPMHUH "Tiepruoaudeckas KyJabTypa" OTHOCHUTCS K CIIOCO0Y KYJIbTHBH-
POBaHUS KIETOK, B KOTOPOM BCE€ KOMITOHEHTHI, KOTOpPEIC, B KOHEYHOM CUeTe, OyAyT IPUMEHEHBI B KYJIbTHBUPO-
BaHWHU KJIETOK, BKJItoYas cpemy (CMOTpuTe ompeaeneHue "cpeapl" HIKE), a TaKKe CaMHU KIIETKH TOOaBIISIOT B
HagaJe mpolecca KyIbTHBHPOBaHuUS. [leproandecKyio KyIbTypy OOBIYHO OCTAHABINBAIOT B ONPEACIICHHOMN TOU-
Ke, a KJICTKH W/WJIA KOMITOHCHTBI U3 CPeIbl COOMPAIOT ¥ B HEKOTOPBIX CITydYasX OYHIIAIOT.

buongoctynHocTs.

YroTpeOusieMblii B JaHHOM TEKCTe TepMUH "OHOMOCTYMHOCTH" B OOIIEM Cilydae OTHOCHUTCS K TOH Ipo-
LIEHTHOM 10J1e BBEJJICHHOH JI03bI, KOTOpast JOCTUTaeT KPOBOTOKA CyObEKTa.

buonoruuecku akTHUBHBIH.

Ynorpebisiemast B JaHHOM TeKcTe (pa3a "OMOJOrHYecKr aKTHUBHBIN'" OTHOCUTCS K XapaKTEPUCTHKE JII000-
TO BEIIECTBa, KOTOPOE OOJIaTaeT aKTUBHOCTHIO B OMONOTHYECKOH cHCTeMe (Hampumep, KIETOYHOW KYIbTYpe,
opranusMe W T.A.). Hampumep, BemecTBo, KOTOpOE NPH BBEACHWH B OpPraHW3M OKa3BIBAET HAa ATOT OPTaHU3M
Oouonorudeckuit 3¢ heKT, cunTaeTcss ONOIOTHIECKH aKTUBHBIM. BHOJIOTHYECKYIO0 aKTUBHOCTD TaKXe MOYHO OIT-
peneNuTh MPHU MMOMOIIX METOJOB in Vvitro aHanm3a (HampuMmep, in vitro GepMEHTHOTO aHaJIN3a, TAKOTO KaK aHa-
U3 BBICBOOOXKIEHUs Ccynb(dara). B KOHKPETHBIX BapHaHTaX pean3aliil H300pPETCHHUs, €CIIH OSIOK HUITH TIOJIH-
MCTITU] SBJISETCS OMOIOTUYCCKU aKTUBHBIM, YaCTh 3TOTO OEJIKa WM MOJHUIICTITHIA, KOTOpasi 00IalacT 110 MCHb-
nreld Mepe OJHUM BHIOM OHMOJIOTHYCCKOW aKTUBHOCTH OEINIKa FUTU MOJUICTTHAA, OOBIYHO HA3BIBAIOT "OHOJIOTH-
YECKHM aKTUBHOH'" 4acThio. B HEKOTOPHIX BapuaHTax pealu3aliy H300peTeHHS OCIOK MONYYalOT W/WIH OYHIIa-
FOT OT KJICTOYHOHM KyIbTYpalbHOU CHCTEMBI, KOTOpasi MPOSBISICT OMOJOTHYCCKYI0 aKTHBHOCTh MPU BBEICHHH
cyOBeKTy. B HEKOTOpBIX BapHaHTaX peaqu3anuy N300peTeHus! OeJoK TpeOyeT JOMOIHUTENLHOTO IIPOLECCHHTa
JUIL TOTO, YTOOBI CTaTh OMOJOTMYCCKH aKTHBHBIM. B HEKOTOPBIX BapHaHTaX pean3allid W300peTeHUs O0eJoK
IUIA TOTO, 9TOOBI CTaTh OMOJOTHYECKH aKTHBHBIM, TPEOYeT MOCTTPAHCISIIIMOHHBIX MOAM(MUKAIIUHA, TaKUX Kak,
0e3 orpaHWYCHHUH, TIUKO3WINpPOBaHUE (HampuUMep, cCHaJupoBaHue), GapHE3WITUpOBaHWE, paclleiuieHne, (Hoi-
JIHT, KOHBEpCUS B (POPMIUITIMINH M KOMOMHAITNH BHIIICTICPEYHCICHHOT0. B HEKOTOPBIX BapHaHTaX peajm3a-
MU U300peTeHust OeNoK, TOMydeHHBIH B BUE TPOGOPMBI (T.€. He3pestoit GopMbl), MOKET TpeOOBAThH JOTIOTHH-
TENbHOW MOTU(DHUKAIMN JJISI TOTO, YTOOBI CTaTh OMOJIOTHIECKN aKTHBHBIM.

BbuopeakTop.

YnoTpebisieMblii B TaHHOM TEKCTE TepMUH "OHOpeakTop" OTHOCHTCS K eMKOCTH, UCIIOJIB3YEMOH JUIs BBI-
palMBaHus XO3IHCKON KIIETOYHOH KyJBbTYphl. bropeakTop MOXeT MMeThb JI000H pa3Mmep, IOIXOISMIIUHA ISt
KYJIETUBUPOBAHUS KJIICTOK MIIEKONHTAIOMKX. Kak mpaBuiio, 00beM OHOpeaKkTopa COCTABJISCT IO MEHBIIECH Mepe
1 1 1 MmoxeT coctasisats 10, 100, 250, 500, 1000, 2500, 5000, 8000, 10000, 120000 i1 uau 6oaee 1uO0 TH000€E U3
MPOMEKYTOYHBIX 3HAYCHUU. Y CJIOBUS BHYTPU OMOpEaKTOpa, BKJIIOYas, HO HE OTPaHUYUBAsCh 3TUM, YPOBEeHb pH,
OCMOJIIPHOCTD, Hackienue CO,, Haceienue O,, TeMnepaTypy U KOMOWHAIINK YKa3aHHBIX MapaMeTpOB, OOBIY-
HO PETyTUPYIOT BO BpeMs IepHoaa KyJIbTHBHPOBAHUA. BHOpeakTop MOXKeT OBITh BBHIONHEH H3 JIFOOOTO MaTe-
pHana, KOTOPBIH MOJXOANT AJIS COAEPIKAHMUS KIIETOK B Cpelie B YCIOBHAX KyJIHTHBHPOBAHUS COTJIACHO HACTOS-

-4



035511

eMy M300pETeHHNIO, BKIIIOYasl CTEKJIO, INIACTUK WIM METaJUl. B HEKOTOPBIX BapHMaHTax peaju3alliu u300pere-
HUS OMOPEaKTOP MOXHO MPUMEHSTH JUTS BRIPALIMBAHUS KYJIBTYPBI KIIETOK )KUBOTHBIX. B HEKOTOPHIX BapHaHTax
peanu3anuy U300peTeHISI OMOPEaKTOp MOKHO HMPUMEHSTH JJIS BRIPALIHMBAHUS KYJIBTYPHI KIETOK MIICKOIHTAIO-
muX. B HEKOTOPBIX BapHaHTaxX peann3aliy U300peTeHHs] OMOPeakTOp MOXKHO MPHUMEHSTH JJIS KIETOK W/WIIN
KJICTOYHBIX JINHUH, MOTYICHHBIX U3 TAKIX OPTaHU3MOB, KaK, 0€3 OTpaHHYEHUH, KICTKH MIICKOITUTAIONINX, KIIET-
KH HaCEKOMBIX, OaKTepHaTbHBIC KIICTKH, IPOXIKEBBIC KICTKH U YeIOBEUECKUE KICTKHA. B HEKOTOPHIX BapHaHTax
peanu3anuyu U300pETeHUsT OMOPEAaKTOp MPUMEHSIOT IJIS MOTYYeHHUs KICTOYHBIX KyIbTYp B OONBIINX MacIITa-
bax, a ero 06weM cocTaBisieT o MeHbei Mepe 100 1 1 Moxet coctasisaTs 200, 500, 1000, 2500, 5000, 8000,
10000, 120000 5 nm Gonee OO JIOOOE M3 MPOMEXKYTOUHBIX 3HaYeHNH. CenuanucT B JaHHOW 00acTH Tex-
HHUKH 00JIalaeT COOTBETCTBYIOIIMMH 3HAHUSIMH M CMOXET BBIOPATh MOJIXOJNINE OMOPEaKTOPHI JUIsl TpaKTHyie-
CKOH peaM3aliy HacTOSIIEro H300peTeHUs.

Knerounas xymbpTypa.

OTOT TEPMHUH NPHU YHOTPeOIEHUH B TaHHOM TEKCTE OTHOCHUTCS K KJIIETOUYHOW IIOMYJISLIMH, KOTOpasi BBIpa-
IIMBACTCS B CPEC B YCJIOBHUAX, MOAXOMAIIMX IS BBDKUBAHUS W/WIA POCTA KJICTOYHOH momymsiuu. J{ims cre-
[IHaJIICTa B TaHHOH 00JaCTH TEXHUKH MOHSATHO, YTO YKa3aHHBIC TEPMUHBI IIPH YIOTPEOICHUH B JAHHOM TEKCTE
MOTYT OTHOCHUTBCS K KOMOMHAIINH, BKIIIOYAIONIEH KICTOUHYIO MOMYIALNNIO M CPELy, B KOTOPOU 3Ta MOMYIIALNS
BBIPAIIABACTCS.

KynsTusupoanue.

YrotpebnseMblii B JTaHHOM TEKCTe€ TepMHUH "KyJIbTHBUPOBAHUE" WM €T0 TpaMMaTHUECKHE SKBUBAJICHTHI
OTHOCATCSI K TIPOIECCY COMEpKaHM KIETOK B YCIOBHAX, CIIOCOOCTBYIOIINX POCTY M BBDKMBAaHHUIO. TepMUHBI
"KyJIbTHBUpOBaHUE" M "KIETOYHAS KyJIbTypa' oo Jo0ble Ipyrue CHHOHUMBI UCIIOJIB3YIOTCSl B JaHHOM TEKCTE
B3aUMO3aMEHSIEMO.

EMKOCTB 1151 KyTBTHUBUPOBAHHS.

YnoTpeOisieMblii B TaHHOM TEKCTE TEPMHH "€MKOCTh JUIsl KyJIbTUBHPOBAaHMSA" OTHOCHTCS K JIOOOMY KOH-
TeHHEepy, KOTOPBI MOXET 00ECIICUUTh aceNTHYECKYIO Cpey IS KYIbTUBHPOBAHMUS KIETOK. THITOBBIE €EMKOCTH
JUTA KyTbTUBHUPOBAHHA BKIIIOYAIOT, HO HE OTPAHUYMBAIOTCS 3THUM, CTEKJISTHHBIC, TUTACTHKOBEIC WM METaJlTHYe-
CKHE KOHTEHHEPHI.

®epmenTto3amecturenbHas Tepamus’ (D3T).

YrotpebnsieMblii B TaHHOM TeKcTe TepMuH "(pepmenTo3amectutenbHas Tepanus (O3T)" oTHOCUTCS K JTEO-
0011 TepaneBTHYECKON CTPATETHH, KOTOpas IUKBUANPYET ACPUITUT (PEepMEHTOB IIyTeM BBEICHUS HEOOXOIMMBIX
(hepmMeHTOB. B HEKOTOPHIX BapHaHTaX peaau3alii H300peTeHUs HeOOXOAUMBIH (epMEHT BBOJIAT ITyTEM HHTpPA-
TEKaJIbHOTO BBEJCHUS. B HEKOTOPHIX BapHaHTaX pealn3alu n300peTeHust HeoOXO0MUMBbIH GepMeHT BBOAT Iy-
TeM uH(Y3UH B KpoBOTOK. ITociie BBeneHHs: hepMEeHT 3aXBaThIBACTCS KIETKAMU U TPAHCIOPTUPYETCS B JIM30CO-
My, T1e GepMeHT NeHCTByeT TaKuM 00pa3oM, YTOObl YHHYTOKHTh MaTepuall, KOTOPBIH HAaKOITMIICS B JIN30COMax
BeseicTBre nedumura GpepmentoB. Kak npaBuio, uis Toro, 4ToObl IM30COMHast ()epMEHTO3aMECTHTEIIHAS Te-
pamust Obuta 3(h(heKTHBHOMN, TepameBTHYECKUH (DEPMEHT IOCTAaBISIOT B JIM30COMBI COOTBETCTBYIOIIUX KIIETOK
TKaHeH-MUILIeHEeH, B KOTOPBIX POSBIIsieTCs Ae()eKT HaKOTUICHHS.

DKcmpeccus.

IIpu ymotpebiieHUH B JaHHOM TEKCTe '"dKCIpeccHel" HyKICOTHIHOW IOCIIE0BATEIFHOCTH HAa3bIBAIOT
oauH wiu Ooree u3 ciemyronux mnporeccos: (1) momydenne PHK-matpuier mo mocnenoBarenproctd JIHK (Ha-
puMep, TMyTeM TpaHCKpumIuH); (2) npoueccuar PHK-TpanckpunTa (HampuMep, MyTeM CIUIAaCUHTa, PEelaKTH-
poBanwms, oOpa3zoBaHus 5' k31a u/unu oopazoBanus 3' koH1A); (3) Tpancusamuio PHK B monmmenTtua uimu 6enok
n/unu (4) NOCTTPAHCISIIMOHHYIO0 MOAN(DHUKALINIO TTOJIUIIENTHAA WITH OemKa.

Kynbrypa ¢ nognutkoil.

YnoTpebisieMblii B TaHHOM TEKCTE€ TEPMUH "KYJIbTypa ¢ HOIMUTKON" OTHOCUTCS K CIIOCO0Y KYJIbTHBHPO-
BaHMs KJIIETOK, B KOTOPOM B KyJbTYpY JOOABISIOT JOMOIHUTEIbHBIE KOMIIOHEHTHI Yepe3 KaKoe-TO BpeMs T10cie
Hayajia rpolecca KyJIbTHBUpoBaHus. Jlo0aBisieMble KOMIIOHEHTHI OOBIYHO COJIEpPXKAT NMUTATEIbHbBIE JOOABKH IS
KJIETOK, KOTOpBIC MCTOIIMINCH BO BpeMs Ipoliecca KyIbTUBHPOBaHMs. KynbTypy ¢ monnutkoi oOBIYHO OcTa-
HABJIMBAIOT B ONPEACIICHHON TOUKE, a KIIETKH W/WJIA KOMIIOHEHTHI U3 Cpelsl COOMPAIOT U B HEKOTOPHIX CITydasix
OYHIIAOT.

®parmeHr.

YroTpebsieMblii B JaHHOM TeKCTe TepMUH "(parMeHT" OTHOCHUTCS K TIOJUTEITHIAM W OTPEACIISTCS KaK
mro0ast AUCKPEeTHAs Y9acTh JAHHOTO MOJUIENTHAA, KOTOpas SBISETCS YHUKAJIBHON TN XapaKTEPHOW IJIS 3TOTO
MOJHIENTHAA. TakKe MpH yIOTPeOICHUH B TaHHOM TEKCTE yKa3aHHBIM TEPMUH OTHOCHTCS K JIIOOOW AMCKPET-
HOHM YacTH JaHHOTO TOJIMIENTHIA, KOTOpask COXpaHsIeT M0 MEHbIIEH Mepe YacTh aKTHBHOCTH ITOJTHOPA3MEPHOTO
nomunentuaa. [IpeamnouTurensHo, 4ToObl YacTh aKTHBHOCTH, KOTOpPAsi COXPAHSCTCs, COCTABISIA 110 MEHbIIEH
mepe 10% aKkTHBHOCTH MOJTHOPa3MEpHOTO TOJIMIENTHAA. boiee mpearnoyTuTensHo, YTOOBl 4acTh aKTUBHOCTH,
KOTOpasi COXpaHseTcs, cocTaBisuia o menblueit mepe 20, 30, 40, 50, 60, 70, 80 unu 90% akKTUBHOCTH MOJHO-
pasmepHoro nonunentuaa. Eme Oojee mpeAnodTHTENHHO, YTOOBI 4acTh AKTHMBHOCTH, KOTOpas COXpaHseTcs,
COCTaBIIsLIA IO MEHbIIEH Mepe 95, 96, 97, 98 wmu 99% akTHBHOCTH MOTHOpa3MepHOTo mojunenTraa. Hanbonee
MPEIIOYTUTEIFHO, YTOOBI YacTh aKTHBHOCTH, KOTOpas coxpanseTcs, cocTaBisuia 100% akTHBHOCTH MOIHOPA3-
MEpHOTO monumnenTtuaa. Taxke Ipu yrnoTpeOIeHNH B JaHHOM TEKCTE YKa3aHHBIN TEPMHUH OTHOCHTCS K JIFOOOH
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YacTH 3aJaHHOTO MOJHIICTITHIA, KOTOpask COACPIKUT TI0 MCHBIICH Mepe OJUH YCTAHOBIICHHBIN 3JIEMEHT IMOCIIe-
JIOBATCIILHOCTH, COJICPKALIUICS B TIOJIHOPA3MEPHOM moaumenTuae. [IpenoYTuTeHo, 4TOOB! 3JEMEHT MMOCe-
JIOBaTEIILHOCTH COBIAIAJ TI0 MEHBINEeH Mepe ¢ 4-5, 6oyiee PENMOUTUTELHO TI0 MEHbIIeH Mepe okoso 10, 15,
20, 25, 30, 35, 40, 45, 50 nnm Goslee aMHHOKHCIIOT TTOJIHOPAa3MEPHOTO TTOJTHITCTITHAA.

I'en.

YroTpebnseMblii B TaHHOM TEKCTE€ TEPMHH "TeH" OTHOCHTCS K JIIOOOW HYKICOTHIHOU IMOCIE0BATEIHHO-
cru, [IHK unu PHK, no mensbiieit Mepe yacTb KOTOpPOM KOJAUPYET KOHEUHBIN TUCKPETHBIN MPOAYKT, KaK MPaBH-
JI0, HO HE OTPAaHUYMBASCH ATHM, TTOJUIENITH/, KOTOPHIH YU4aCTBYET B KAKOM-JIHOO acMeKTe KICTOYHOIO IPOIec-
ca. YKa3zaHHBIN TEPMHUH OTHOCHUTCS HE TOJBHKO K KOAUPYIOIICH IMOCICIOBATCIFHOCTH, KOTOPas KOIUPYET TOJH-
TeNnTU I TU00 IPYTroil KOHSYHBIH JUCKPETHBIN MPOIAYKT, HO TAKXKE MOXKET BKIFOYATh YIACTKH, IPEAICCTBYIOIINE
U CIICAYIOIIKE 32 KOMUPYIOIIEH MOCIe0BaTEILHOCThIO, KOTOPhIE MOIYIHPYIOT 0a30BEIil YPOBCHB SKCIPECCHH, a
TaKXKe BCTPOCHHBIC MOCIEAOBATEIBHOCTH ("MHTPOHBI") MEXIY OTACIBHBIMHA KOJUPYIOIIMMHU cerMeHTaMu (''3K-
3oHamu"). B HEKOTOPBIX BapHaHTaX pealn3alyu H300PETCHUS TEH MOXET COICPIKATh PETYIIATOPHBIC MOCICIO-
BaTCNPHOCTH (HANpPUMEpP, MPOMOTOPHI, SHXAHCEPHI, MOCICIOBATCIBPHOCTH TONHAICHUINPOBAHUS, MOCIEI0BA-
TEJIHHOCTH TEPMHUHAINH, TIocienoBaTelbHOCTH Ko3aka, TATA-GOKCH 1 T.11.) W/niu MoIu(UKAIIMOHHBIE TIOCTIe-
JIOBAaTEIILHOCTH. B HEKOTOPHIX BapHaHTaX peann3aluil U300peTeHHs] TeH MOXKET COIepKaTb NMPUBSI3KHA K HYK-
JICMHOBBIM KHCJIOTaM, KOTOpPbIE HE KOAUPYIOT OEIKH, HO KOTUPYIOT (pyHKIHMOHAIEHEIE MoneKynsl PHK, Takue
kak TPHK, PHKu-unayumpyromue Bemecrsa u T.1I.

I'eHHBIN NPOAYKT MM POAYKT IKCIIPECCHHU.

YroTpebseMblii B TaHHOM TEKCTe TEPMHUH "T€HHBIA TMPOAYKT" MM "TIPOIYKT dKCIPECCUu" B 00IIEM CITy-
yae oTHOcuTcs kK PHK, Tpanckpubupyemoii ¢ TeHa (10 W/Win mocje MPOIECCUHTa), TN MONUNCITUAY (10 W/ in
nocsie Moxudukaryn), konupyemomy PHK, TpanckpubupoBanHo# ¢ reHa.

I'eneTnueckuil peryasTOpPHBIA JIEMEHT.

YnoTpebisieMblii B JaHHOM TEKCTE TEPMUH "TEHETHUECKUI PEryISITOPHBII 2IEMEHT" OTHOCHUTCS K JTI000MY
JJIEMEHTY IMMOCIIEIOBATEIBHOCTH, KOTOPBIH MOIYIHPYET SKCIPECCHIO TeHA, C KOTOPHIM OH (DYHKIIMOHAIBHO CBsI-
3aH. ['eHeTHUeCKHe PEryIsITOpHBIC 3JIEMEHTH MOTYT NIeHiCTBOBaTh, KaK IMOBBIMIAS, TAK W CHIDKAs YPOBHH JKC-
MPECCHH, M MOTYT pacmojaraTbcs A0, B MpefesiaX WM 3a KOAUPYIOUIeH MociIe0BaTeIbHOCTRI0. | eHeTnIeckne
PETyISTOPHBIC 3JIEMEHTHl MOTYT JEHCTBOBAaTH Ha JIIOOOM JTale TeHHON JIKCIPECCHH, PErynupys, HarpuMmep,
VHULIMALIMIO, 3JIOHTAIMI0 WKW TepMUHALUIO TpaHckpunuuu, cruiaiicuur MPHK, penakruposanne mPHK, cra-
omrteHOoCTh MPHK, nokanuzanuto MPHK B kiteTke, MHUITHAIINIO, JTOHTAITUIO WITH TEPMUHAITUIO TPAHCIISIUH, FITH
MOo00M IpYyrol dTam TeHHOH 3KcIpecchu. |'eHeTHIecKre peryasTOpHbIC JIEMEHThI MOTYT JIEeHCTBOBATh IO OT-
JIENBHOCTH JTHOO B KOMOWHAIIMYU JIPYT C APYTOM.

T'omomnorus.

YnotpebiseMblii B JAHHOM TEKCTE TEPMHH "TOMOJOTHSA" OTHOCHTCS K IOJIHOMY CXOJICTBY MEXKIY ITOJIHU-
MEpPHBIMU MOJICKYJIAMH, HATIPUMEP MEXKIY MOJICKYJIaMH HYKICHHOBBIX KHCIOT (Hampumep, Monekynamu JJHK
w/unm monekynamu PHK), w/wmm Mexxay noaunenTHIHBIMUA MOJICKyIaMi. B HEKOTOPEIX BapHaHTaX peain3aiun
U300peTEHUs OJIMMEPHBIC MOJEKYIBI CUATAIOTCS "TOMOJOTHYHBIMHU' 10 OTHOIICHHIO IPYT K JOPYTY, €CIH HX
MoCIIeI0BaTeIbHOCTH WACHTHYHBI TI0 MEHbIIeH Mepe Ha 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95
i 99%. B HEKOTOPHIX BapuaHTaxX pearn3aliy H300pETeHNs TOTMMEPHBIE MOJIEKYIbI CIUTAIOTCS "TOMOJIOTHY-
HBIMH" TIO0 OTHOIIEHHUIO APYT K APYTY, €CIH UX TMOCIEA0BATEIFHOCTH OJUHAKOBBI IO MEHBIEeH Mepe Ha 25, 30,
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 umx 99%.

N eHTu4HOCTb.

YnoTtpebnseMblii B TAHHOM TEKCTE TEPMUH "HICHTHYHOCTH'" OTHOCUTCS K TIOJHOMY CXOJIICTBY MEXKAY IIO-
JUMEPHBIMH MOJICKYJIAMH, HATIPUMEP MEKIY MOJCKYIaMU HYKJICHHOBBIX KHCIIOT (HampuMmep, Moaekyiaamu JJHK
w/wm Monekynamu PHK), w/unmm Mexay MOMTUNENTHAHBIME MOJICKYIaMH. PacdeT MpoOIeHTHOW HICHTUYHOCTU
JIBYX HYKJICOTHUIHBIX TIOCIIEOBATEIILHOCTEH, K IPUMEPY, MOKHO MMPOBOJIUTH ITyTEM BBIPABHUBAHUS JIBYX ITOCTIC-
JIOBATCIILHOCTEH JJIs1 ONTUMAIEHOTO CPaBHEHHUs (HAIIPUMED, MOKHO BHOCHTH T'3IIBI B OJHY WIH 00€ - MEPBYIO U
BTOPYIO - HYKJICOTUIHBIC MOCICIOBATEIBHOCTU JJI ONTUMAIFHOTO BHIPABHUBAHUS, @ HCUACHTUYHBIMHU TMOCTC-
JIOBAaTEIILHOCTSIMH B IIENIIX CpPaBHEHHS MOXKHO TpeHeOpeus). B onpeaeneHHBIX BapHaHTaX peatn3anud u3oope-
TEHUs IJIMHA IIOCIIEIOBATEIHHOCTH, BRIPABHIUBAEMOW I CPAaBHEHHMS, COCTABISIET MO MeHbiei mepe 30%, mo
Mmenbeil mepe 40%, o menpmei Mepe 50%, no menpmeir Mepe 60%, o menpmei Mepe 70%, Mo MeHbIIEH
Mmepe 80%, mo mensmeit mepe 90%, mo menbiel Mepe 95% wnnn npaktudecku 100% oT ATMHBI KOHTPOJIBHON
MOCJIEIOBATEIEHOCTH. 3aT€M IPOBOAAT CpPAaBHEHHE HYKJICOTHIOB B COOTBETCTBYIOUINX HYKJICOTHIHBIX MO3HIIH-
ax. Ecim mo3uimio B IepBOH MOCIEIOBATEIBHOCTH 3aHUMAET TaKOH K€ HYKJICOTHJ, YTO M COOTBETCTBYIOIUIYIO
MO3HIIMIO0 BO BTOPOW MOCIEIOBATEIEHOCTH, MOJICKYJIBI CYMTAIOTCS MICHTUYHBIMH B yKa3aHHOH mo3uimu. [Ipo-
[CHT UICHTHYHOCTH MEXIY MBYMS IMOCICIOBATEIBHOCTAMU SBISCTCS (PYHKIHMEH KOJMYECTBA MICHTUYHBIX TO-
3UIUN B yKa3aHHBIX MOCIEIOBATEIEHOCTAX ¢ YYETOM KOJMYECTBA TAIIOB M [UTHHBI KAXKIOTO TIMa, KOTOPBIH HYX-
HO BHECTH JUTS ONITUMAITLHOTO BEIPABHUBAHHS JBYX MOCIICAOBATENIbHOCTEH. CpaBHEHUE TOCIICAOBATCIBHOCTCH U
OTIpeNICIICHUE MPOICHTAa HICHTUYHOCTA MEXAY IBYMS TOCIIEIOBATEIEHOCTIMH MOXHO OCYIICCTBUTH IMPH TO-
MOIIIM MaTEeMaTHYECKOTO alNropuTMa. Hampumep, MpOUeHT HICHTUYHOCTH MEXIY IBYMS HYKJICOTHIHBIMHU MO-
CJIeTOBATEILHOCTSIMU MOKHO OTIPEAETUTh NMpH TMoMoInu anroputMma Maiiepca u Mmmepa (CABIOS, 1989, 4:
11-17), xoTopsriii ucionb3yercs B mporpamme ALIGN (Bepcust 2.0), ¢ mpuMeHeHHEM TaOJIUIBI BECOB 3aMEH OC-
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tatrkoB PAM120, mrpada 3a aauny rama 12 u mrpada 3a ran 4. B anbTepHaTHBHOM BapHaHTE MPOLEHT WACH-
TUYHOCTH MEXIY IBYMS HYKICOTHIHBIMHU MOCICIOBATEIBHOCTSIMU MOKHO OIIPEICIHUTH MPH MOMOIIHU MIPOTrpam-
Mbl GAP u3 makera mporpammuoro obecnedennss GCG, ucnons3ys matpuity NWSgapdna.CMP. Muorue npy-
THE TPOrpaMMBI [UIS BEIpaBHUBAHMSA ITOCTIeI0BaTeIbHOCTEH, Takue kak Clustal, sSIBISIOTCS JOCTYIMHBIMH H MOTYT
OBITH NCIIOIH30BAHBI IS OMIPEACIICHISI KACHTUIHOCTH ITOCIIEI0BATEIFHOCTEH.

VY IydmaThcs, MOBBIIATHCS WM CHIDKATBCS.

[Ipu ymoTpeOiieHnn B TaHHOM TEKCTE TPH MOMOIIN TePMUHOB "yiydmaThcs”, "MoBBIIATHC" WU "CHU-
KaTbes" WIM WX TPAMMAaTHYECKHUX SKBUBAJICHTOB OIICHWBAIOT BEJIMYMHBI OTHOCHTENHEHO 0a30BOTO M3MEpEHHUS,
TaKOTro KaK W3MEpEeHHe, MPOBEJCHHOE Ul OJHOW M TOW k€ 0COOM /10 Havalsa JICUCHHS], ONIMCAHHOTO B JaHHOM
JOKyMEHTE, WM U3MEpEHHe, MPOBEJCHHOE ISl KOHTPOJIBHOM 0cOOM (MM HECKOJIBKHX KOHTPOJBHBIX 0CO0Ei) B
OTCYTCTBUE JICUCHUS], OTIMCAHHOTO B JAHHOM JI0OKyMeHTe. "KOoHTposIbHO#T 0c00BI0" sIBIIsIETCS 0CO0B, MOpaXKEHHAS
TOM ke camoit (hopMoit TM30COMHOM 00JIE3HN HAKOIICHUS, YTO U IIPOXOIIas JedeHHe 0co0b, NPUOIN3UTEIHHO
TOTO K€ BO3PACTa, YTO M MPOXOJAIIAS JICYSHHUE 0COOb (ISl TApaHTUHU TOTO, YTO CTAIUH 3a00JICBaHUS Y MPOXO-
TSIl JIedeHUue 0COOM U KOHTPOJIbHOM(BIX) 0coOuM(ei) cpaBHUMEI).

HurtparekanbHOE BBEJCHUE.

YroTpebsieMblil B JTaHHOM TEKCTe TEPMHUH "MHTpaTEeKaIbHOE BBEJACHNE" WK "MHTpATeKAIbHAS HHBEKINA"
OTHOCHTCSI K MHBCKIINM B CIHMHHOMO3TOBOHW KaHall (MHTpaTeKaJbHOE IPOCTPAHCTBO, OKPY)KAIOIIee CIMHHON
MO3T). MOKHO HCHOIB30BaTh Pa3HBIE METOMBI, BKIIIOYAsi, HO HE OTPaHUYMBASCH 3THUM, JaTEePaJbHYIO IIepedpo-
BEHTPHUKYJSPHYIO HHBEKINIO Yepe3 OTBEpPCTHE 0Opa WM HHUCTEPHAIBHYIO WIN MOSICHUYHYIO IMyHKIHIO U T.II. B
HEKOTOPBIX BapHaHTaX peaau3aliui N300peTeHns "MHTpaTeKalIbHOE BBEACHHE" WK "UHTpaTeKaIbHas JOCTaBKa"
COTJIACHO HACTOSIIIEMY M300peTeHHI0 oTHOcUTCS K MT BBelEeHHMIO WM JOCTaBKE 4Yepe3 MOSICHUYHYIO 00J1acTh
WIA YYaCTOK, T.e. K moscHuuHoMy UT BBelncHHIO WM MOCTaBKE. YTOTPEONAEMBIH B JaHHOM TEKCTE TEPMHH
"MosicHUYHas 00J1acTh" WM "HOSICHUYHBIN y4acTOK" OTHOCHTCS K 00JIACTH MEXKAY TPETHUM M YETBEPTHIM MOSIC-
HUYHBIMU (HWKHSS 9aCTh CIIMHBI) MIO3BOHKAMH U, Oojiee TOUHO, kK L2-S1 yyacTKy O3BOHOYHHKA.

BrinenenHsIi.

YroTpebnseMblii B JTaHHOM TEKCTE€ TEPMUH "BBIACICHHBIA" OTHOCHUTCS K BEIIECTBY W/WIHM COCTUHEHHUIO,
KoTopoe Obuto (1) OoTHeneHo Mo MeHbIIeH Mepe OT HEKOTOPHIX KOMIIOHEHTOB, C KOTOPBIMH OHO CBS3aHO IpHU
HCXOJHOM IOJIYYeHHUH (B MPHUPOAE W/HUIU IKCIIEPUMEHTATBHONH YCTaHOBKE), W/WIH (2) MOTYYSHO, U3TOTOBJICHO
W/WIIA TIPOM3BE/ICHO YEIOBEKOM. BEIeTIeHHBIE BEIIecTBa W/IIN COCIMHEHHUS MOTYT OBITH OTHENEHBI OT OKOJIO
10%, oxono 20%, oxono 30%, okono 40%, okoiso 50%, oxono 60%, okono 70%, oxono 80%, okono 90%, oxo-
10 91%, okomo 92%, okono 93%, okono 94%, okono 95%, okono 96%, okono 97%, okono 98%, okomo 99%
win Oonee 4eM OKoio 99% Apyrux KOMIIOHCHTOB, C KOTOPHIMH OHH M3HAYAIIbHO OBLTH CBS3aHBL. B HEKOTOPBIX
BapHaHTaX peallu3allii HW300pPCTCHUS BBIJCICHHBIC BCIICCTBA SBISIOTCS OYMIICHHBIMU THPUOIM3UTEIBHO Ha
80%, npubnmsurensHo 85%, npubimsntensao 90%, npudnusurensHo 91%, npudansntensHo 92%, npudin3u-
TenbHO 93%, mpubmusutensHo 94%, mpubnmsutensHO 95%, mpubmM3uTENIRHO 96%, TMpuUOMU3UTENHEHO 97%,
npubmnnTensHo 98%, npubamzurensHo 99% wunm Gosee yem mpubnmsuTensHo 99%. Ilpu ymorpebnennu B
JTAHHOM TEKCTE BEIECTBO SIBJIAETCS "OYMIIEHHBIM", €CIIM OHO B 3HAYMTENLHOM CTENEeHU CBOOOIHO OT APYIHX
KOMIIOHEHTOB. [IpH MCTIONB30BaHNM B JaHHOM TEKCTE PacdeT MPOIEHTa OYMCTKH BBIICICHHBIX BEIIECTB W/MIIN
COCIMHEHUH HE TOJKESH BKIIFOYATh BCIIOMOTATENIbHbIE BellecTBa (Hanmpumep, 0ydep, pacTBOPUTEINb, BOAY | T.1.).

Cpena.

[Ipu ynmoTpedneHnn B TaHHOM TEKCTE 3TOT TEPMUH 0003HAYAET PacTBOP, COICPIKAIIMNA MUTATEIEHBIC Be-
IeCTBa, KOTOPBIE MUTAIOT pacTymue KieTku. Kak mpaBuio, 3TH pacTBOPHI collepKaT HE3aMCHUMBIC W 3aMEHH-
MBbIC AMUHOKHCIIOTBI, BATAMUHBI, UCTOYHUKU YHCPTHH, JIUTTUIBI U CICIOBBIC HIEMCHTHI, HCOOXOIUMBIC IS MH-
HUMAaJFHOTO POCTA W/WJHM BBDKHBAHUSA KICTOK. PacTBOpP MOXET TakKe COJCPKATH KOMIIOHEHTHI, KOTOPBIC IO-
BBIIIAIOT POCT W/WJIM BBDKHBAHUC OTHOCHTEIILHO MHHUMAIILHOTO YPOBHS, BKIIFOUAs TOPMOHBI U (PAKTOPHI POCTA.
B HEKOTOPBIX BapuaHTaX pealn3aliil H300PETCHHS CPEeIy MOIYYalOT ¢ ONTUMAIBGHBIMU I BEDKUBAHUS U TIPO-
nmudepanun KIeTok ypoBHeM pH U conieBoi KOHIIEHTpaIMe. B HEKOTOPBIX BapHaHTaX peaiu3aluy u3o0pere-
HUS CPe/ia MOXKET SIBISATHCS "XMMHUYECKH OIPEETICeHHON cpeloil” - 6ecChIBOPOTOUHOM cpenoii, KoTopas He co-
JIepXKUT OEIKOB, THAPOIN3ATOB WIM KOMIIOHEHTOB C HEM3BECTHBIM COCTaBOM. B HEKOTOPHIX BapHaHTax peaiu-
3anuu N300peTeHNs] XUMUYECKH OTpeIeIICHHAs cpea He COACP)KUT KOMIIOHCHTOB )KHBOTHOTO TIPOHMCXOKICHHS,
a BCE KOMITOHEHTHI CPeIbl MMEIOT M3BECTHYIO XUMHUECKYIO CTPYKTYpPYy. B HEKOTOPHIX BapHaHTax peaji3aluu
M300pETEHUS Cpela MOXKET SBJIATHCA "Cpellol Ha CBIBOPOTOYHON OCHOBe" - Cpejiol, KoTopas OblLia JOIMOJIHEHA
KOMIIOHEHTaMH >KHBOTHOTO TIPOHMCXOXKIICHHS, TAKUMHU KakK, 0e3 OrpaHHYeHU, (eTanbHas TeITdbs CHIBOPOTKA,
JIOITaqHAs CBIBOPOTKA, KO3JIHHAS CHIBOPOTKA, OCIIMHAS CBIBOPOTKA W/MIIM UX KOMOMHAIINN.

HyxirenHoBas kuciora.

YnotpebnseMblii B JAHHOM TEKCTE TEPMHH "HYKICHHOBAs KHCIOTA" B CaMOM INUPOKOM CBOEM CMBICIC
0003HauaeT 1r000e COeAMHEHNE W/WIIH BEIECTBO, KOTOPOE BKIIIOUCHO MIJIM MOXKET OBITh BKIIIOYEHO B OJIMTOHYK-
JICOTHIHYIO IIeTb. B HEKOTOPBIX BapHAHTAX pea3aluy U300PETCHUS HYKICUHOBAsK KHCIOTa MPEICTABISIET CO-
0011 coeAMHEHNE /WM BEIIECTBO, KOTOPOE BKJIIOYEHO MII MOJKET OBITH BKJIIOYEHO B OJIMTOHYKJICOTHTHYIO IIE€b
npu oMoty GochoaudhUpHOH CBA3U. B HEKOTOPHIX BapHaHTax peanu3aliu u300peTeHus "HYKICHHOBAs KH-
CIOTa" OTHOCHTCSI K OTHENBHBIM OCTaTKaM HYKJIEWHOBBIX KHCJIOT (HampuMep, HyKICOTHIAM H/WIN HYKJICO3H-
naMm). B HEKOTOpBIX BapHaHTax peau3alliil H300peTeHUs "HyKJIESHHOBAs KUCIOTA" OTHOCUTCS K OJMTOHYKIIEO-
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TUTHOW IIeTIH, COJCPIKAICH OTACIbHBIC OCTATKH HYKJICHHOBBIX KUCIIOT. YHOTPEOJIIEMbIC B JAHHOM TEKCTE Tep-
MUHBI "OJIUIOHYKJICOTUA" U "MONUHYKICOTHA" MOXKHO HUCIONb30BaTh B3aUMO3aMeHsAeMO. B HEKOTOPBIX BapuaH-
Tax peanu3anuy n3o0pereHus "HykienHoBas kuciora" BkirodaeT PHK, a Takxe oHO- H/WiIK IBYXIIETOYCIHBIS
JHK w/umm x/IHK. Kpome Toro, Tepmunsl "HyknennoBas kuciora', "JTHK", "PHK" n/unu momobHbIe UM Tep-
MUHBI BKJTIOYAIOT aHAJIOTH HYKJIEMHOBBIX KHCIIOT, T.€. aHAJOTH, COACpKaIllNe CKEeNeT, OTIIMIHBIA 0T dochomn-
s¢upHOoro. Hanpumep, Tak Ha3piBacMble "TENTHIHbIE HYKICHMHOBBIE KHCIOTHI"', KOTOPhIE M3BECTHHI B JAHHOU
00JacTH TEXHUKH M COJEpIKaT B CKeJeTe MENTHAHbIE CBA3U BMecTo Gochoam GupHBIX CBSA3EH, CUUTAIOTCS Ta-
KHMH, KOTOPBIE BXOJAT B 00bEM HACTOSAIIEr0 n3o0pereHus. TepMuH "HYKICOTHIHAS TIOCIIEI0BATEIHHOCTD, KO-
JTUPYIOIIAsl aMHHOKUCIIOTHYIO TTOCIIEAOBATEIFHOCTE" BKITIOYAET BCE HYKICOTHIHBIC MOCIEIOBATEIIEHOCTH, KOTO-
phI€ SBISIOTCS BBIPOXKJICHHBIMH BEPCHAMU JPYT APYra W/HIH KOJUPYIOT OJHY M Ty K€ aMHHOKUCIIOTHYIO TO-
CJIeZIOBATENILHOCTh. HYKIICOTHAHBIE MOCIEIOBATEIEHOCTH, KOTOpBIe KoaupyroT O0enku w/min PHK, moryT co-
JIepKaTh MHTPOHBI. HYKICHHOBBIC KHCIOTHI MOTYT OBITH IOJYYCHBI W3 HMPUPOIHBIX UCTOYHUKOB U OUHIICHEI,
MOJYYCHBI TIPH TIOMOIIH PEKOMOWHAHTHBIX YKCIPECCUOHHBIX CHCTEM M, HE00A3aTeIIbHO, OYHUIICHBI, XUMUYCCKU
CHUHTE3UpOBaHbI U T.1. Korma 310 nenecoobpasHo, HApUMep, B CIydae XHMUYECKH CHHTE3HPOBAHHBIX MOJICKYIL,
HYKJICMHOBBIE KHCJIOTHI MOTYT COZIEPKaTh HYKJICO3HIHBIC aHAIOTH, TaKHe KaK aHaJIOTH, COJEpIKAIIINE XIMUIe-
CKH MOAN(HUIIMPOBAHHBIC OCHOBAHUS WIH caxapa, MOIU(HUKAINK CKelleTa U T.J. [locnenoBaTeIbHOCTh HYKIICH-
HOBBIX KHUCJIOT MPEACTABJISIOT B HAMPaBJICHUH OT 5' k 3', ecu He yka3aHo uHoe. TepMuH "cerMeHT HyKJICHHOBOH
KHCIIOTHI" yIOTpeOsieTcss B TAaHHOM TEKCTE Il 0003HAYCHUS HYKJICOTHIHOHN IMOCIEeIOBATEIILHOCTH, KOTOpas
SABIISICTCA YacTbio OoJiee JITMHHOW HYKJICOTHIHON IOCIEIOBATEIFHOCTH. BO MHOTMX BapHaHTaxX pearu3aliiy
M300pETEHUS CETMEHT HYKJICMHOBON KHCIIOTBI CONCPIKUT IO MEHbIeH mepe 3, 4, 5, 6, 7, 8, 9, 10 wu 6onee oc-
TaTKOB. B HEKOTOPBIX BapuaHTax peau3alliyd H300pETCHHs HYKJICHHOBAs KHCIOTAa MPEACTaBISIET OO0 WiH
COJICPXKUT TPUPOIHBIC HYKJICO3UABI (HAIPUMED, aJlcHO3UH, TUMHUIUH, TyaHO3MH, [TUTHINH, YPUIUH, NE30KCHA-
JICHO3WH, JC30KCUTUMHUIUH, IC30KCUTYAaHO3WH W JC30KCHUIUTHINH); HYKICO3HUIHBIC aHAIOTH (Hampumep, 2-
AMHUHOAJICHO3HH, 2-THOTUMUINH, UHO3WH, TUPPOIOTTHPUMHIUH, 3-METWIAICHO3UH, S-MeTranutuaud, C-5 mpo-
nuHWIIUTHARH,  CS-ponuHunypunauH, 2-amMuHoaneHoswH, C5-Opomoypunms, CS-dropypmamn, CS5-
tomoypuann, CS-nponuHminypunud, CS-npormmHummTaanH, CS5-METUNIUTHINH, 2-aMWHOAIEHO3WH, 7-
Jlea3aaJIcHO3MH, 7-/ea3aryaHo3nH, 8-OKCOaIeHO3WH, 8-okcoryaHo3uH, O(6)-MeTunryaHWH W 2-THOIUTHINH);
XAMHYECKH MOAN(HUIIMPOBAHHBIC OCHOBAHMUS; OMOIOTHYECKH MOIU(PHUIMPOBAHHBIC OCHOBAaHUS (HAIpUMEp, Me-
TUJMPOBAHHBIC OCHOBAHWS), WHTEPKATUPOBAaHHBIC OCHOBaHHS; MoauduIMpoBaHHBIE caxapa (Hampumep, 2'-
(dhroppubdo3y, pndo3sy, 2'-1e30Kkcupru003y, apabUHO3y U reKco3y) W/HUa MOAUHUIMpOoBaHHBIe (hochaTHBIE TPYII-
el (Hampumep, THodochatel U 5'-N-hochopaMuauTHBIE COeAMHEHNs). B HEKOTOPBIX BapHaHTaX peaau3aliiu
HACTOSIIEe M300pPETeHUE HEMOCPEICTBCHHO OTHOCUTCS K "HEMOIU(HUIIMPOBAHHBIM HYKJICHHOBBIM KHCIOTaMm",
MOJT KOTOPBIMH TOJPa3yMEBAIOTCS T€ HYKJICWHOBBIC KHUCIOTHI (HAIPUMEP, MOTMHYKICOTHIAM M OCTaTKaM,
BKITIOYAsi HYKJICOTUABI W/WIH HYKJICO3U]IbI), KOTOPBIC HE OBLIM XUMHUYCCKH MOTU(DHUIIMPOBAHBI C IIETBIO 00JeT-
YCHHUS U OCYIICCTBICHHUS JOCTABKH.

[Mpouecc nepdyszum.

YnoTpebiisieMblil B TaHHOM TEKCTe TEPMHUH "miporecc nepdy3un” OTHOCUTCS K CIOCO0Y KyJIbTHBUPOBAHUS
KJIETOK, B KOTOPOM JIOTIOJTHUTEIHHBIE KOMIIOHEHTHI TOOABIISIIOT B KYJIBTYPY HEMPEPBIBHO M MOTYHEIPEPHIBHO
mocjie Hayasa Iporecca KyJIbTUBHpoBaHUA. [/loOaBisieMble KOMIOHEHTHI OOBIYHO COJIEpKaT MHUTATEIBHBIE TO-
0aBKM U KIETOK, KOTOPBIE MCTOIIMIINCH BO BpeMsI Ipoliecca KyIbTHBHPOBaHUSA. YacTh KIIETOK W/MIIA KOMIIO-
HEHTOB CpeIbl OOBIYHO COOMPAIOT B HETPEPHIBHOM WIIM ITOJYHENPEPHIBHOM PEXHUME M B HEKOTOPBIX CIyJasx
ounmaioT. OOBYHO TMpPOIECC KISTOYHOTO KYJIHTHBHPOBAHUS, BKIOYAIONINHA Ipoliecc Nepdy3ur, Ha3bIBAIOT
"nep¢dy3noHHOH KyapTypoit". Kak npaBuio, nuratenbHble JOOABKH JOOABISIOT B CBEXKYIO CpEly BO BpeMsl Ipo-
necca nepdy3un. B HEKOTOPBIX BapHaHTaX peau3alyd N300peTeHHs CBEXas Cpelia MOXKET ObITh WICHTHIHON
WA CXOXKEH ¢ OCHOBHOW CpeJiol, MPUMEHSIEMOHN B MpOIecce KIETOYHOrO KyJIbTHBHPOBAaHUSA. B HEKOTOPHIX Ba-
pHaHTax peayM3annuy U300peTeHHs CBEXasi Cpeia MOXKET OTIMYATHCSI OT OCHOBHOM CpeJibl, HO MPH 3TOM COAEp-
JKaTh HEOOXOIUMBIE MUTATEIbHBIC TOOABKU. B HEKOTOPHIX BapuMaHTaX peaii3aliyd U300pEeTeHHs CBEXas cpea
SIBIIIETCS XMMUYECKU OTPEAESIEHHON cpeoi.

Bbenoxk.

YroTpebnseMblii B TaHHOM TEKCTe TEPMHUH "OENOK" OTHOCHUTCS K IOJHIMENTHAY (T.€. e 10 MEHbIIeH
Mepe U3 JIBYX aMHUHOKHCJIOT, COSAMHEHHBIX APYT C APYrOM NENTHIHBIMHU CBSA3AMH). belkn MOTyT comepikaTh
OTIIMYHBIE OT aMHHOKHCIIOT KOMIIOHEHTHI (HAIPHMEpP, OHU MOTYT OBITh TIIMKOMPOTEHHAMH, IIPOTCOTINKAHAMHU U
T.J.) W/HIA MOTYT OBITh TIPOIECCUPOBAHHBIMU MJIN MOJTUGDHUITUPOBAHHBIMH JTFOOBIM IpyTruM criocoooM. Crerua-
JINCTaM B JAaHHOM 00/JacTH TEXHUKH MOHSATHO, YTO "OEJOK" MOYKET SBISATHCS IOJHOM ITOJMIIEIITHAHON IENbIO,
KOTOpasi BBIpAOATBIBACTCS KJIETKOHW (C HANUYKMEM WU OTCYTCTBHEM CHUTHAIBHOW IMOCIECIOBATEIBHOCTH) JINOO
MOJKET OBITh €€ XapaKTCPUCTUUCCKOW YacThi0. B HEKOTOPHIX BapUaHTaX pealu3alliyd U300peTeHus OEIOK MHO-
r/1a MOXET COJIepKaTh Oosee OJHON MOJUICITHIHON TeTH, HAPUMEp IICTH, CBSI3aHHBIC OJHOM win OoJiee JTH-
CYIb(QUIHBIX CBA3CH WM COCIMHCHHBIC NPYTUMH criocobamMu. B HEKOTOPHIX BapHaHTaX pealu3alud h300pere-
HUS TIOJMIICITHIBI MOTYT COACPKATh L-aMUHOKHUCIOTHI, D-aMUHOKHCIIOTHI JTHOO U T€, U JPYTUE U MOTYT CO-
JiepKaTh JTI00BIC U3 MHOXKECTBAa U3BECTHBIX B JAHHOW 00JACTH TEXHHKH aMHHOKHCIOTHBIX MOIU(DUKAIMHA WITH
aHanoroB. [IpuMeHnMBIe MOAM(UKAIINK BKIIOYAIOT, HAIPUMEP, TEPMUHAIBHOE aIleTIWIMPOBAHUE, aMHIUPOBA-
HHUE, METHIMPOBAaHUE U T.J. B HEKOTOPHIX BapHaHTaX pealu3alliy M300peTeHns OEIKH MOTYT COIepiKaTh aMH-
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HOKHCJIOTBl TMPHPOJHOTO MPOUCXOXKICHUS, aMUHOKHCIOTHI HEIPUPOIHOTO MPOUCXOKICHHS, CHHTCTUYCCKUE
AMUHOKHUCIIOTHI U X KOMOHMHaIuu. B o0mem ciydae TepMuH "eNTUA" HCIOIB3YeTCs s 0003HAYCHHS TIOJTH-
MeNTHa, JTHHA KOTOPOTO COCTABIISIET MeHee YeM oKoito 100 aMIHOKHUCIIOT, MeHee YeM OKO0JI0 50 aMHHOKHCIIOT,
MeHee yeM 0K0i10 20 aMHHOKHCIIOT WK MeHee 4eM oKoiIo 10 aMHHOKHCIOT. B HEKOTOpHIX BapHaHTax peannsa-
MU M300peTeHNs OCJIKM MPEACTaBIAIOT co00il aHTHTeNa, (parMeHThl aHTHUTEIN, WX OMOJOTHYECKH aKTHBHBIE
YaCTH W/WMITH UX XapaKTePUCTHIECKUE JaCTH.

PexoMOWHAHTHBIN OETTOK M PEKOMOMHAHTHBIN TTOJIATICTITH.

OTH TEPMHUHBI HCIIOJIB3YIOTCS B JaHHOM TEKCTE Iyl 0003HAYESHHUS MOTUIETITHAA, YIKCIIPECCUPYEMOTO KIIET-
KOM-X03IMHOM, KOTOpas OblIa TEHETUYECKH CKOHCTPYHUPOBaHA JUTS SKCIIPECCUH JaHHOTO MOJHUIeNnTHAa. B Heko-
TOPBIX BapUaHTaX pealn3alidd M300peTCHHS PCKOMOMHAHTHBINH OEIOK MOXKET IKCHPECCHPOBATHCS B KICTKE-
XO3sIMHE, MOJYYCHHON OT XMBOTHOTO. B HEKOTOPHIX BapHaHTaX peau3allid H300peTCHUS PEKOMOWHAHTHBIH
0EJIOK MOJKET JKCIIPECCHPOBATHCS B KIIETKE-XO35SMHE, MOJTYYEHHOM OT HACEKOMOro. B HEKOTOpBIX BapHaHTax
peanuzanuy U300peTeHns] peKOMOMHAHTHBIN OEJI0K MOXKET SKCIPECCUPOBATHCS B KIIETKE-XO35MHE, TOIy4YeHHON
U3 JIpOXOKed. B HEKOTOPBIX BapHaHTaX pealu3alyd H300pETCHHS PCKOMOMHAHTHBIN OCIIOK MOXET IKCIPECCH-
pOBaThCS B KIETKE-XO3IHMHE, IMOyYCHHON W3 MPEICTaBUTEINS POKapHOTOB. B HEKOTOPHIX BapuaHTax peam3a-
I U300peTeHNsT PEKOMOMHAHTHEII OET0K MOJKET IKCIPECCHPOBATHCS B KIETKE-X03SMHE, TTOyYeHHOM OT Mite-
KOTIMTAIOMIET0. B HEKOTOPBIX BapHaHTaxX pealn3anui H300peTeHIs peKOMOMHAHTHBIN OEJI0K MOXKET IKCIIPECCH-
POBaThCS B KJIETKE-XO3S5IMHE, MMOTYICHHOHN OT YeloBeKa. B HEKOTOPHIX BapHaHTaX peain3aliy H300pETeHUs pe-
KOMOWHAHTHO 3KCIIPECCHPYEMBI HOJIHUIIETITH MOKET OBITh MICHTUIHBIM M CXO0XKHAM C MTOJUMENTHIOM, KOTO-
PBIHi OOBIYHO JKCIIPECCHUpPYETCS B KIETKe-X03ArWHe. B HEKOTOPHIX BapHaHTaX pealn3alliil H300peTCHUS PEKOM-
OMHAHTHO SKCIPECCUPYEMBIN TOJNUMCITH MOXKET OBITh UyKEPOJHBIM KJIETKE-XO35SUHY, T.C. TeTCPOJIOTHYHBIM
MEeNTHIaM, KOTOPhIe OOBIYHO SKCIPECCHPYIOTCS B KIIETKE-XO35MHE. B aJbTepHATUBHOM BapUaHTE B HEKOTOPBIX
BapHaHTaX peaTn3aliu H300pETCHUS PEKOMOMHAHTHO YKCIIPECCHPYEMBIN TOJIHUIICITH]T MOXKET OBITH XUMCPHBIM,
YTO O3HAYAET, YTO YACTH IOJHUIICTITUIA COACPIKAT AMUHOKHCIOTHBIE ITOCIEAOBATCILHOCTH, KOTOPHIC SBISFOTCS
UICHTUYHBIMU WA CXOKMMH C TOJHITCHITHIAMH, OOBIYHO IKCIIPECCUPYEMBIMH B KJIETKE-XO35SUHE, B TO BpeMs
KakK JpyTHe YacTH SBIAIOTCS Ty>KEPOJHBIMU KIETKE-XO3SHHY.

3amMecTHTENbHBIN ()EPMEHT.

YroTpebnseMbIii B JTaHHOM TEKCTE TEPMUH "3aMECTUTEIBHBIH PEepMEHT" OTHOCHUTCS K JTIOOOMY (hepMeHTy,
KOTOPBI MOXET JEeWCTBOBAThH TAaKUM 00Opa3oM, YTOOBI, IO MEHbBIIEH Mepe, YaCTUYHO 3aMECTUTh NePUITUTHBIN
WIA OTCYTCTBYIOIIMHA (PepMEHT IpH 3a00JIeBaHUH, JEUCHHE KOTOPOTO MPOBOIUTCA. B HEKOTOPHIX BapHaHTax
peanuzanuy U300peTeHNsI TEPMHH "3aMECTHTENbHBIA EpMEHT" OTHOCUTCS K JIIOOOMY (hepMEHTY, KOTOPBIH MO-
JKET JICHCTBOBATh TAKUM 00pa30M, YTOOBI, TI0 MEHBIIICH Mepe, YACTUIHO 3aMECTHUTh JCPUIIMTHBINA UIH OTCYTCT-
BYIOIIMH JIM30COMHBIA ()epMEHT IPH JTU30COMHON OO0JIE3HH HAaKOIUIEHUs, JICUCHHE KOTOpOi mpoBoaurcs. B He-
KOTOPBIX BapHUAHTaX peallu3alliil U300pPCTeHUS 3aMECTUTEIBHBIN (PEePMEHT CIIOCOOCH CHIDKATh KOJHYECTBO Ha-
KOIUICHHOTO MaTepuaja B JIN30COMaX MJICKOMHUTAIONINX WM MOXKET CHUMATh WM O0Jieryath OJWH WM Ooee
CHMIITOMOB JIM30COMHOW OOJIE3HM HaKOIUICHUS. 3aMECTHTENbHbIE (EPMEHTHI, IMOIXOIAIINE AT M300peTeHNS,
BKITIOYAOT JTM30COMHBIC (DEPMEHTHI KaK JUKOTO THIA, TAK H MOAU(DUIIMPOBAHHBIC, © MOTYT OBITh IOTyYCHBI IPU
TIOMOIII PEKOMOMHAHTHBIX M CHHTETHYECKUX CIIOCOOOB JINOO OYHIICHBI U3 MPUPOTHBIX UCTOYHUKOB. 3aMECTH-
TENBHBIA (PePMEHT MOXKET OBITh PEKOMOWHAHTHBIM, CHHTETHYECKHM, T'€HHO-aKTHBHPYEMBIM W HPUPOIHBIM
(hepmeHTOM.

Bexkrop.

YrotpebnseMblii B JTaHHOM TEKCTE TEPMHUH "BEKTOP" OTHOCHUTCS K MOJIEKYJIE HYKICHHOBON KHUCIOTHI, CTIO-
COOHOM TPaHCIMOPTHPOBATH APYIYIO0 HYKICHHOBYIO KUCJIOTY, C KOTOPOW OHa CBsi3aHAa. B HEKOTOPBIX BapHaHTaX
peanu3aniy N300peTeHNsI BEKTOPHI CIIOCOOHBI K BHEXPOMOCOMHOW PEIUTUKAINY H/WIIH SKCIPECCUN HYKIJIEHHO-
BBIX KHUCIIOT, C KOTOPBIMH OHH CBSI3aHBI B KJICTKC-XO3SIMHE, TAKOW KaK dYKapHOTHUYCCKAs /WM MPOKAPUOTHIC-
CKasl KIICTKH. BEKTOpPHI, CIOCOOHBIC YIIPaBIAThH IKCIpeccHel (PYHKIIMOHATBFHO CBSI3aHHBIX TCHOB, HA3BIBAIOTCS B
JTAHHOM TEKCTe "9KCIPECCUOHHBIMU BEKTOpaMu'.

IHonpo6Hoe onncanne u3odpeTeHUus

B HactosmieM n300peTeHNH, Cpear MPOdYero, MPeaIoKESHBI CIIOCOOB M KOMITO3UINH ISl TIOyYeHHs pe-
KOMOMHAaHTHOTO Oenka 12S ¢ ymydmeHHbIME 3P(GEKTUBHOCTHIO W aKTHUBHOCTBIO NP MOMOIIU KIIETOK, KOJKC-
npeccupyromux Oenku [12S u FGE. B HekoTophIX BapwaHTax pealn3anuyd H300pETeHUS KJIETKH COTJIACHO Ha-
CTOSIIEMY N300pPETEHNIO0 CKOHCTPYHPOBAHBI TaK, YTOOBI OJHOBPEMEHHO CBEPXIKCIIPECCHPOBATH PEKOMOWHAHT-
ueie 6enku 12S u FGE. KneTkn cornacHo M300peTeHHIO alaTHPYEMbl KO MHOTHM YCIIOBHSIM KJIETOYHOTO KYJTb-
TUBUPOBAHMA. B HEKOTOPHIX BapHaHTaX pean3anuy N300peTeHUs KIETKH COTIIACHO HACTOAIIEMY H300pETCHHUIO
aJanTHPYEMBI K CyCIICH3MOHHOMY OECCHIBOPOTOYHOMY KYJIETUBHPOBAHUIO B OOJIBIIIMX MACIITA0AX.

Pasznmuunble acieKThl W300peTeHHs JCTAFHO OMKCAaHBI B HIDKCIPUBEACHHBIX Mojpa3aenax. Mcmonb3oBa-
HHE TI0/Ipa3JIe]IOB He OrpaHMYMBacT n3oOpereHune. Kakaplid moapasnen MOKHO IPUMEHSTD K JIIOOOMY acHeKTy
n3o0pereHus. B Hacrosmieli 3asBke ucronbp3oBaHue "mwin'" 0003HavaeT "w/mian'", eciy He yKa3aHO MHOE.

Wnyponar-2-cynsdarasa (12S).

[Tpu ynorpebnennu B 1aHHOM TekcTe Oeok 12S npencrasisier coboii moboii Oeok nim 9acTh Oenka, Ko-
TOPBIN MOXET, TI0 MEHBIIICH Mepe, YaCTUIHO 3aMEHUTh aKTHBHOCThL Oelka uaypoHaT-2-cynbgarassl (12S) mpu-
POIHOTO TIPOUCXOXKICHHS FITU CHATH OJHO WM OoJiee KIIMHUYECKUX MPOSBICHAN WIIM CHMIITOMOB, CBSI3aHHBIX C

-9.



035511

nedurmmrom 12S. Yrorpebnsiemble B taHHOM Tekcte TepMuHbI "depment 12S" u "6enox 12S" n ux rpammarnye-
CKHE DKBHBAJIEHTHI HCTIOJIL3YIOTCS] B3aNMO3aMEHSIEMO.

Kak nmpasuio, genoBeueckuii 6emok 12S BeipabaThiBaeTcs B hopme npeamiectBeHHnka. dopma mpemmect-
BEHHHKA YeJI0BeUeCKoro 12S comepuT CUrHaIBHBIN MeNnTH ] (AaMUHOKHCIOTHBIE OCTaTKH 1-25 TIOTHOpa3MepHO-
TO MPEAMECTBEHHUKA), MPOTIENTH (AMUHOKHCIOTHBIE OCTaTKU 26-33 MOJHOPa3MEPHOTO MPEIIECTBEHHUKA) U
niens (octatku 34-550 mosHOpa3MEpHOTO MPEIIIeCTBEHHNKA), KOTOpask MOXKET OBITh OTOTHUTEIHHO MPOIIECCH-
poBana B 42 k/la niens (octatku 34-455 monHOpa3MepHOTO NpeaecTBeHarka) u 14 k/la nemnb (octatku 446-550
MOJTHOPa3MEPHOTO TpeecTBeHHnKa). OObIIHO (HOpMY TIPEANIECTBEHHIKA HA3BIBAIOT TAKXKE IMOJTHOPA3MEPHBIM
NPE/AIIECTBEHHUKOM WIJIM MOJHOpa3MepHbIM OenkoM 12S, xotopslit cogepkut 550 aMHHOKHCIOT. AMHHOKHC-
JOTHBIE TTocenoBaTenbHocTH 3penoil Gopmsl (SEQ ID NO:1) ¢ ynaieHHBIM CHTHaJIBHBIM METTHIOM H TOJHO-
pasmepnsnii npeamectBeHHUK (SEQ ID NO:2) tunosoro 6enka 12S nukoro Tuma wiv MPUPOIHOTO MPOUCXOK-
JIeHUs TIpuBeAeHBI B Ta0i. 1. CHrHANBHBIN IENTHA BEIJIENCH oquepkuBanneM. Biobasok, B Tabu. 1 Taxke npu-
BE/ICHB AMHHOKHCIIOTHBIE TIOCIIEIOBATEILHOCTH M30(OpM a M b IpeAnIecTBEHHHKa YenoBedeckoro Oenka 128,
SEQ ID NO:3 1 4 cOOTBETCTBEHHO.

Tabmmma 1
Yenoedeckas nIypoHaT-2-cyibdaTasza
3penas dopma SETQANSTTDALNVLLIVDDLRPSLGCYGDKLVRSPNIDQL

ASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDENSY
WRVHAGNFSTIPQYFKENGYVTMSVGKVFHPGISSNHTDDS
PYSWSFPPYHPSSEKYENTKTCRGPDGELHANLLCPVDVLD
VPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGYHKPHIPF
RYPKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDIRQRE
DVQALNISVPYGPIPVDFQRKIRQSYFASVSYLDTQVGRLLS
ALDDLQLANSTITAFTSDHGWALGEHGEWAKYSNFDVATH
VPLIFY VPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSM
DLVELVSLFPTLAGLAGLQVPPRCPVPSFHVELCREGKNLLK
HFRFRDLEEDPYLPGNPRELIAY SQYPRPSDIPQWNSDKPSLK
DIKIMGYSIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFV
DSDPLQDHNMYNDSQGGDLFQLLMP(SEQ ID NO:1)

MosHopa3MepHbIii MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLL
npeauecTBeHHUK TIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAV
(m3odopma a) CAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTIPQYFKE
NGYVTMSVGKVFHPGISSNHTDDSPY SWSFPPYHPSSEKYEN
TKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLL
EKMKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLAPD
PEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQR
KIRQSYFASVSYLDTQVGRLLSALDDLQLANSTIAFTSDHG
WALGEHGEWAKYSNFDVATHVPLIFYVPGRTASLPEAGEKL
FPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLAGLQVP
PRCPVPSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIA
YSQYPRPSDIPQWNSDKPSLKDIKIMGYSIRTIDYRYTVWVG
FNPDEFLANFSDIHAGELYFVDSDPLQDHNMYNDSQGGDLF
QLLMP(SEQ ID NO:2)

lMpeamecTeeHnuK, MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLL
usodopma b IIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAV

CAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTIPQYFKE
NGYVTMSVGKVFHPGISSNHTDDSPY SWSFPPYHPSSEKYEN
TKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLL
EKMKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLAPD
PEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQE
DQSSTGFRLKTSSTRKYK (SEQ ID NO:3)

TIpeqmecTBeHHHK, MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLL

m3odopma ¢ TIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAYV

CAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTIPQYFKE
NGYVTMSVGKVFHPGISSNHTDDSPY SWSFPPYHPSSEKYEN
TKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLL
EKMKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLAPD
PEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQR
KIRQSYFASVSYLDTQVGRLLSALDDLQLANSTITAFTSDHGF
LMRTNT(SEQ ID No:4)

Takum oOpa3oM, B HEKOTOPHIX BapHaHTaX peanu3anuu u3o0pereHus ¢epMmeHt 12S mpeacraBnseT coOoi
3pensiid genmoBedeckuit 6emok 12S (SEQ ID NO:1). Kak packpseito B maHHOM gokymente, SEQ ID NO:1 mpen-
CTaBIISET KAHOHWYECKYI0 aMHHOKHCIIOTHYIO TIOCJIEIOBATEIEHOCTE YenoBeueckoro oenka 12S. B HekoTopsx Ba-
pHaHTax peanu3anuu u300pereHHst Oenok 12S MokeT mpencTaBisATh cOOOH Crutalic-u30(pOpMy H/WIIM BapUaHT
SEQ ID NO:1, xoTopsie 00pa3yroTcsi B pe3yibTare TPaHCKPHUIIIMK HA JPYroM y4acTKe MHHIMALUK B Ipesenax
5' UTR rena 12S. B HekoTOpBIX BapHaHTax pean3alvi U300peTeHUs HOAXOMSIINN 3aMECTUTEIbHBIH (DepMEeHT
MOXeT OBITh TOMOJIOTOM WJIM aHAJIOTOM 3peJIoro uelioBedeckoro Oeinka 12S. Hampumep, romornor wiam aHamor
3penoro yenoBedeckoro Oenmka [2S MokeT mpencTaBIsATH cOO0W MOAM(PHUIMPOBAHHBIA 3pEJbIA YeIOBEYECKUI
oenok 128, conepskamnuii ogHY MK 00Jee aMUHOKHUCIOTHBIX 3aMEH, ACTCIUN W/ WA WHCEPIUHA TI0 CPABHEHUIO C
6emkoM 12S nukoro THIa umy mpupogHOTo MpoucxoxaeHus (Hampumep, SEQ ID NO:1), u mpu 3TOM coXpaHATh
3HAYMTENBbHYIO 9acTh aKTUBHOCTH Oenka [2S. TakuM oOpa3oM, B HEKOTOPHIX BapHaHTaX pealli3aluu u3o0peTe-
HUS 3aMECTHTEIBHBIN (PePMEHT, TOAXOIAMINN IS 1eJIel HAaCTOAIIET0 M300PETeHHS, SIBIACTCS B 3HAUUTEIIbHON
CTETICHH TOMOJIOTHIHBIM 3penioMy denoBedeckomy Oenky I2S (SEQ ID NO:1). B HEeKOTOpBIX BapHaHTax peayn-
3aKu U300pETeHUS 3aMECTUTEIBHBIN (PePMEHT, MOIXOMANINNA IS IeJeH HACTOSIIETO N300PETEeHHs, CONEPKUT
aMHUHOKHUCIIOTHYIO TIOCJIeIOBATEILHOCTD, TI0 MEHbIeH Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94,
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95, 96, 97, 98, 99% nmm 6onee romonornunyo SEQ ID NO:1. B HekoTOpbIX BapnaHTax peann3aiun u3odpere-
HUS 3aMECTHUTEIBHBIA ()ePMEHT, TOIXOIAIINN ISl LeJIeH HACTOSIIET0 U300PETCHHUS, SIBJIACTCS B 3HAYUTCIILHOM
CTETICHN WACHTHYHBIM 3periomMy denopeueckomy Oenky 12S (SEQ ID NO:1). B HekoTOphIX BapHaHTaxX peann3a-
A W300pEeTEeHUs] 3aMECTHTEIBHBIA (epMEHT, MOAXOMAIINK Il Leel HAaCTOAIMIEeT0 M300pEeTeHHs, COICPIKUT
aMUHOKHUCIIOTHYIO TIOCJIeIOBATEILHOCTD, TI0 MEHbIeH Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94,
95, 96, 97, 98, 99% nmm 6onee uaeaTnuayo SEQ ID NO:1. B HeKoTOpHIX BapHaHTax pealn3aiiii H300peTeHns
3aMEeCTHTEIbHBIA (PePMEHT, TOIXOMAMINN IS [eNIel HACTOSIIETr0 N300PETEHHS, COEPKUT (PparMeHT UM YacTh
3pemnoro yenoBedeckoro Oenka 12S.

B anprepnaruBHOM BapuanTe gepmeHT 12S npencrasnser coboit momHopasmepHslit Oesox 12S. B HekoTo-
PBIX BapHaHTaX peanu3anuu u3o0pereHus GpepMeHT 12S MOKeT OBITH TOMOJIOTOM HJIH aHAJIOTOM IOJIHOpa3Mep-
HOTO YenoBeueckoro Oenka [2S. Hampumep, roMoJior Wi aHajIor MOJTHOPAa3MEPHOTo YelloBeueckoro Oenka 128
MOXET IMPEACTaBIATh CO00M MOANGUIMPOBAHHBIN MOJIHOpPa3MEpHBINH yenoBedeckuid Oemok 12S, conepkammii
OJIHY WM OoJiee aMMHOKHCIIOTHBIX 3aMEH, JeJIeNni W/WIIM WHCEPUUH 10 CPAaBHEHHUIO C IOJHOPa3MEpHBIM Oell-
KoM 12S nukoro Tmma mnm mpuponHOTo mpoucxoxaeHus (Hanpumep, SEQ ID NO:2), u npu 3TOM COXpaHATH
3HAYMTENBHYIO 9acTh aKTUBHOCTH Oenka [2S. TakuM oOpa3oM, B HEKOTOPHIX BapHaHTaX pealli3aluy u300peTe-
HUSA QepMenT [2S sBiseTcs B 3HAUNTENFHON CTETIEHH TOMOJIOTHYHBIM MTOJTHOPa3MEPHOMY YEJIOBEUECKOMY OeNKy
12S (SEQ ID NO:2). B HeKkoTOpBIX BapHaHTax peaau3aliuu u300peTeHus pepMent 12S, mogxomsimuii myis nenei
HACTOSIIETO U300PETEHUS, COMEPKUT aMUHOKHUCIIOTHYIO TTOCIIeIOBATEILHOCTD, 10 MeHbIIeH Mepe Ha 50, 55, 60,
65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnmu 6osree romosnoruanyio SEQ ID NO:2. B HexoTo-
pBIX BapHaHTaxX peanu3anuu u3obperenus GepmeHT 12S, MOIXOMAIINIA U 1eNed HACTOSIIETO W300PETeHHUS,
SIBIISICTCS B 3HAUMTENbHOW cTeneHr uaeHTHYHbEIM SEQ ID NO:2. B HEeKOTOpBIX BapHaHTax peau3aiuu u300pe-
TeHus1 pepMeHT 12S, moaxoasmuii JuIsd 1eel HacTOSIIEro N300pEeTeHMs, CONEPKUT aMUHOKUCIIOTHYIO 1TOCIIe0-
BaTeIbHOCTH, 1O MeHbLIeH Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% unu
6osiee npentrynyo SEQ ID NO:2. B HekoTOpBIX BapuaHTax pealM3anuy u3o0pereHust ¢pepmenT 12S, moaxo-
JUIIMH U1 LeJIe HacTOSIIIEro M300peTeHNs, COACPKUT (PparMeHT MM YacTh [TOJTHOPA3MEPHOTO YETIOBEUECKOTO
Oenka 12S. B KOHTEKCTE JAHHOTO JOKYMEHTA MOJTHOPa3MEpHBIN 0ok 12S 00bIYHO CONEPKUT CUTHAIBHYIO TTeTI-
THUAHYIO TTOCIIEIOBATEIHHOCTD.

B HEKOTOpBIX BapHaHTax pealM3anuy u300peTeHus GpepMeHT 12S, momxonsmmii s meneil HaCTOSIIETO
M300peTeHus, IPEACTaBIsAET CO00M n30hopMy a denoBedeckoro Oenka 12S. B HekoTOphIX BapuaHTax peanu3a-
MU U300peTeHMsI MOAXOAIIUH GhepMeHT [2S MoXeT ObITh TOMOJIOTOM HJIM aHAJIOTOM H30(OPMBI a YeJIoBeYe-
ckoro Oenka 12S. Hanmpumep, romosor win aHaior u3o(opMsI a desroBedeckoro Oenka [2S MoxkeT mpeacTaBisaTh
coboit MoanduunpoBanHyIo n3odopMy a yeroBeueckoro Oenka 12S, coneprkairyro oaHy Win 6ojee aMHHOKHC-
JIOTHBIX 3aMEH, JIeJICIUI W/WIM HHCEPLUH 10 cpaBHEHHIO ¢ n3ogopMmoii a uesnoBedyeckoro Oenka I12S muxoro Tu-
a WM MPUPOAHOTo npoucxoxaenus (Hanpumep, SEQ ID NO:3), u npu 3TOM COXpaHATh 3HAYUTENBHYIO YacTh
akTHBHOCTH Oenka 12S. Takum 00pa3oM, B HEKOTOPBIX BapHaHTaX peaau3aluu nzodperenus Gpepmenr 128 sapis-
€TCS B 3HAUUTEIFHOW CTEIIEHH TOMOJIOTHYHEIM M30(dopMe a genmoBedeckoro oenka [12S (SEQ ID NO:3). B ueko-
TOPBIX BapUAHTaX peanu3anuu u3obpercHus GepMeHT [2S comepKUT aMHHOKHCIOTHYIO TOCIICAOBATEILHOCTD,
Mo MeHsbIIel mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnu Goyree rOMOII0-
ruaayio SEQ ID NO:3. B HeKoTOphIX BapHaHTaX peanu3anndu u3odpereHus GepmeHT [2S sBrsercs B 3HAYH-
TenapHOU creneHrn uaeHTHIHBIM SEQ ID NO:3. B HeKkoTOphIX BapHaHTaX peanu3alid W300peTeHus (epMeHT
12S, momxomAmwii I TIeNIe HaCTOSAIIETO M300PETeHHS, CONEPKUT AMUHOKHCIIOTHYIO ITOCIIEA0BATEIFHOCTD, 110
MeHbIer mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnnu Ooyiee HACHTHIHYIO
SEQ ID NO:3. B HEKOTOpBIX BapuaHTax peainu3anuu u3oopereHus ¢pepMeHT 12S, moaxonsamuil s neneil Ha-
CTOSIIIETO M300pETEHMS, COCPXKUT (DparMeHT MM YacTh M30(OpPMBI a YeroBeueckoro Oenka 12S. B xonTekcte
JTAHHOTO JIOKyMEHTa n3odopma a yeraoBeueckoro Oenka 12S 0OBIYHO CONEPKUT CUTHAIBHYIO IIENTHAHYIO MOCIIe-
JIOBaTEJIbHOCTD.

B HexoTopbIx BapnaHTax peanu3anuu uzodperenus ¢epmenr 12S mpeacraBnser coboit usopopmy b yeno-
Bedeckoro Oenka [2S. B HexoTOphIX BapumaHTax peann3aluy W300peTeHHs Moaxolsmuil gepmeHt 12S moxer
OBITH TOMOJIOTOM HJIA aHAJIOTOM H30(OpMEI b denmoBedeckoro Oenka 12S. Hanpumep, ToMoJIOT WK aHAIOT U30-
dhopmsl b gemoBedeckoro Oenka 12S MokeT mpeacTaBiIsITh cO00H MOIUPHUITMPOBAaHHYIO H30(opMy b dermoBeye-
ckoro Oemka I2S, comepikarniyto oaHy Wiu 6ojiee aMUHOKHCIIOTHBIX 3aMEH, AENEIUi W/MIU HHCEPIHH 10 cpaB-
HEHUIO ¢ m3o0dopMoii b denoBeueckoro Oenka 12S AWKOTO THIA WM MPHUPOIHOTO MPOUCXOXKICHUS (HAITpUMeEp,
SEQ ID NO:4), u ipu 3TOM COXpaHATh 3HAYUTEILHYIO YacTh aKTUBHOCTU Oenka 12S. Takum oOpazoMm, B HEKO-
TOPBIX BapHaHTaX pealn3auu n3o0pereHus: hepMeHt 12S sBiseTcss B 3HAYUTEIHLHOW CTETIEHH TOMOJIOTUIHBIM
m3odopme b genoseueckoro Oenka 12S (SEQ ID NO:4). B HekoTOpbIX BapHaHTax peaju3anuil U300peTeHHs
(depmenT 12S comepKUT aMHHOKUCIIOTHYIO MTOCIICIOBATEIBHOCTD, TI0 MEHBIIEH Mepe Ha 50, 55, 60, 65, 70, 75,
80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wmu 6osee romonorudryo SEQ ID NO:4. B HekoTOpbIX BapHaH-
Tax peanuzanuu nzobpereHus ¢pepmenT 125 sBisiercs B 3HaunMTeNnbHOM crenenu uneHtnaasM SEQ ID NO:4. B
HEKOTOPBIX BapHaHTaX pealu3aluu u3o0pereHus pepmeHT 12S comepKUT aMHHOKUCIOTHYIO ITOCIICIOBATEIb-
HOCTB, IO MeHbINeH Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wu Gonee
uaeatnaHyo SEQ ID NO:4. B HekoTOphIX BapuaHTax peanm3anuu uzodpereHus depment I12S, moaxomsmuit
JUTSI TIeTIeH HaCTOSIIero N300peTeHu s, COACPKUT PparMeHT WiIH 4acTh H30OpMBI b deroBedeckoro 6enka 12S. B
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KOHTEKCTE JTaHHOTO JO0KyMeHTa m3odopma b yenoedeckoro Oenka 12S 0OBIYHO CONEPKHUT CUTHAIBHYIO TEI-
THUJTHYIO TT0CIIEI0BATEIBHOCTb.

T'oMosorn Wi aHaJoTH YeJI0OBEYECKUX OeNKOB [2S MOXKHO MOIYIUTh B COOTBETCTBHH C CITOCOOAMH H3MeE-
HEHHS MOJHUIENITHAHONW MOCIEeI0BATENbHOCTH, H3BECTHBIMU CIEIUAINCTY B JaHHOW OONAaCTH TEXHUKH, TAKHIMU
KakK Te, KOTOpble MOKHO HaWTH B CCBIJIKaX, KOTOPBIE ONMUCHIBAIOT MOJOOHEIE CIIOCOOBI. B HEKOTOPHIX BapHaHTax
peanu3anuy M300pEeTEHIsT KOHCEPBAaTHBHBIC aMHHOKHCIIOTHBIE 3aMEHBI BKJIIOYAIOT 3aMEHBI, IPOBOJMMEIEC IS
aMUHOKHUCJIOT B paMKkax cienytommx rpynm: (a) M, I, L, V; (b) F, Y, W; (¢) K, R, H; (d) A, G; (e) S, T; (f) Q, N;
u (g) E, D. B HekoTOphIX BapHaHTax peajm3alliil M300peTeHus "KOHCepBaTHBHAS aMHUHOKWCIOTHAs 3aMeHa"
OTHOCHUTCSI K aMHHOKHUCIIOTHOW 3aMEHE, KOTOpasi He MPUBOJUT K U3MCHECHUIO OTHOCHUTEIIEHOTO 3apsijia WIH Xa-
PAaKTEpHBIX pa3MepoB Oellka, B KOTOPOM MPOBOJUTCS aMHHOKHCIIOTHAS 3aMCHA.

B HexoTOphIX BapuaHTax peamu3anuu n3o0pereHus GpepMeHTsl [2S comepar KOMIIOHCHT, KOTOPBIA CBs-
3BIBAETCS C PELENTOPOM Ha MOBEPXHOCTH KIETOK JUIA TOTO, YTOOBI OOJErduTh KJIETOYHOE IOTJIOLIEHUE W/UITN
JU30COMHOC HaleNuBaHUe. Hampumep, TakuM pelenTopoM MOXKET OBITh KAaTHOHHE3aBHCHMBIA MaHHO30-6-
tdocdarubiii penentop (CI-MPR), koTOpbIfi CBs3BIBa€T OCTATKU MaHHO030-6-¢ocdara (M6P). Bmodasok, CI-
MPR Taxke cBsa3biBaeT Apyrue o6enku, riarodas IGF-11. [IpuroaHbeiM KOMITOHEHTOM JIJISl TM30COMHOTO HAIlEIH-
BaHust MoxeT ObITh IGF-I, IGF-II, RAP, p97, a Takke WX BapHaHTHI, TOMOJIOTH WJIH (parMeHTH (Harpumep,
BKJTIOUasi T€ TIETITH/IBI, KOTOPBIE COAEPKAT MOCIISI0BATeILHOCTD, TI0 MeHbIIeH Mepe Ha 70, 75, 80, 85, 90 wm
95% WACHTHYHYIO TIENTHIHBIM TTOCNeoBaTeIbHOCTAM 3penbiX denoBedeckux IGF-1, IGF-II, RAP, p97 nukoro
THna). B HEKOTOPHIX BapmaHTax peann3aluil H300pEeTeHHUS IPUTOIHBIA PEIETITOP, C KOTOPBIM CBSI3BIBAIOTCS OC-
TaTk M6P, MOKeT ObITh KATHOH3aBUCHMBIM.

®opmunrmnunoOpasyommii pepment (FGE).

Kak mpaBuio, Ha ()epMEHTATUBHYIO aKTUBHOCTH [2S OKa3bIBaeT BIUSHHUE MOCTTPAHCIAIUOHHAS MOIU(H-
Kalisi KOHCEPBAaTUBHOTO IIMCTEHHA (HAIIPUMEpP, COOTBETCTBYIOIIEI0 aMHHOKHCIOTE 59 3peioro 4eaoBeuecKoro
12S (SEQ ID NO:1)) B dopMunrivumH, KOTOPBIH Takke Ha3bIBAIOT 2-aMHUHO-3-OKCOIPOITMOHOBON KHCIOTOM
WIA OKCOAIaHUHOM. [locTTpaHCcnsanuoHHas MOAU(HUKALNUS OOBIYHO MPOUCXOAUT B IHIOIIA3MATUICCKOM PETH-
KyJIyMe BO BpeMs CHHTe3a Oeika W Karaim3upyeTcs ¢popMmuiraunuaoopasyromum dpepmerroMm (FGE). Crnemnn-
(ugeckas GepMeHTATHBHAS aKTHBHOCTH [2S OOBIYHO IMOJIOKHUTEIHHO KOPPEIUPYET CO CTENEHBIO (POPMUIITIIH-
nuHOBOM Momudukanuu 12S. Hanpumep, npenapar 6enka 12S, KOTOpBI COAEPKUT OTHOCUTEILHO OOJIBIIOE KO-
JIMYECTBO (POPMIIITITHIMHOBEIX MOAU(DUKAIINI, OOBIYHO XapaKTEPHU3yeTCss OTHOCUTEIHHO BBICOKOH crierudme-
CKOH (pepMEHTATHBHOW aKTUBHOCTHIO; a Tperapar Oenka I2S, KOTOPBIH CONEPKUT OTHOCHUTEIILHO HEOOJBIIOe
KOJIMYECTBO (POPMIIITITUIIMHOBEIX MOAU(HUKAINN, OOBIYHO XapaKTepPHU3yeTCsl OTHOCUTEIBHO HU3KOW crienudude-
CKO (hepMEHTATUBHOW aKTUBHOCTHIO.

Takum 00pa3zoM, KIETKH, MOIXOSIIHE IS TIOJTydeHUsT peKoMOMHaHTHOTo Oernka I2S coriacHo Hacrose-
My M300peTeHHIo, 00BIYHO dKcpeccupytoT Takke Oesiok FGE. B HekoTophIX BapnaHTax peanu3anuy u3odpere-
HUS TIPUTOJIHBIC KICTKH SKCIPEecCUpPYIOT dHaoreHHbIN Oenok FGE. B HEKOTOpBIX BapwaHTaxX peaiu3amud U30-
OpeTeHUs MIPUTOHBIC KICTKH CKOHCTPYHPOBAHBI TAKMUM 00pa30M, YTOOBI SKCIPECCHPOBATh IK30TCHHBIHN (TaKkkKe
Ha3bIBaEMBIH peKOMOMHAHTHBIM) popmunrimiuHoOpasytommii pepment (FGE) B komOuHaImuy ¢ pekoMOMHAHT-
HeIM [2S. B HEKOTOPBIX BapHaHTaX pean3aluy N300PETCHHS MPUTOTHBIC KIETKH CKOHCTPYHUPOBAHBI TAKUM 00-
pa3om, 4T0OBI aKTUBHPOBATh YHI0TeHHBIN reH FGE Tak, 4T00B MOBBICHTH YPOBEHB AKCIIPECCHU MITH AKTHBHOCTD
6enka FGE.

Kax npaBuno, genoedecknit 6eok FGE BeipabaTeiBaeTcst B hopMe npemiecTBeHHnKa. Dopma mperie-
cTBeHHUKa denmoBedueckoro FGE comepXUT CHTHANBHBIA MENnTH7 (aMHUHOKWCIIOTHBIE OCTaTku 1-33 momHOpas-
MEpHOTO TpEIIECTBeHHUKA) U Lenb (ocTaTku 34-374 moiaHOpa3MepHOTo NpeauecTBeHHIKa). OObIYHO hopMy
MPE/IIICCTBCHHUKA HA3BIBAIOT TAKXKE IMOJHOPa3MEPHBIM IPEANICCTBEHHUKOM WM ITOJHOPa3MEPHBIM OEIKOM
FGE, xoropsiii coneput 374 aMHHOKUCIOTEL.. AMHUHOKHCJIOTHBIC TOCIEIOBATEIFHOCTH 3penoit ¢popmsbl (SEQ
ID NO:5) ¢ yaaneHHBIM CUTHAJIBHBIM MENTHIOM U MoJHOpa3MepHbIit mpeamectBeHHUK (SEQ ID NO:6) tumoso-
ro 6enka FGE nukoro Tvmna wiy MpUPOIHOTO MPOUCXOKIACHUS TIPUBEICHBI B Ta0II. 2.

Tabnuma 2
Yenosedeckuit popmumnrmumuaoOpasyronuii epment (FGE)
3penas popma SQEAGTGAGAGSLAGSCGCGTPQRPGAHGSSAAAHRYSRE

ANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEA
PARRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSF
VFEGMLSEQVKTNIQQAVAAAPWWLPVKGANWRHPEGPD
STILHRPDHPVLHVSWNDAVAYCTWAGKRLPTEAEWEYSC
RGGLHNRLFPWGNKLQPKGQHYANIWQGEFPVTNTGEDGF
QGTAPVDAFPPNGYGLYNIVGNAWEWTSDWWTVHHSVEE
TLNPKGPPSGKDRVKKGGSYMCHRSYCYRYRCAARSQNTP
DSSASNLGFRCAADRLPTMD (SEQ ID NO:5)

IlosHOpa3MepHBIi MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGA
NpeALeCTBEHHHK GAGSLAGSCGCGTPQRPGAHGSSAAAHRYSREANAPGPVPG
ERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEAPARRVTIDA
FYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSE
QVKTNIQQAVAAAPWWLPVKGANWRHPEGPDSTILHRPDH
PVLHVSWNDAVAYCTWAGKRLPTEAEWEYSCRGGLHNRL
FPWGNKLQPKGQHYANIWQGEFPVINTGEDGFQGTAPVDA
FPPNGYGLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPS
GKDRVKKGGSYMCHRSYCYRYRCAARSQNTPDSSASNLGF
RCAADRLPTMD (SEQ ID NO:6)
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Takum 00pa3oM, B HEKOTOPBIX BapHaHTaX peanuzanuu u3odpereHus ¢pepment FGE, mpuromnsrit mis ue-
JIeH HacTOSAMIETro M300pETEHMUSI, IPEACTABIAET coOoi 3penblii uenoBeueckuii 6enok FGE (SEQ ID NO:5). B He-
KOTOPBIX BapHaHTaX peajm3anu n3oopereHus npuroansiii pepment FGE MoxeT OBITH TOMOJIOTOM HIIM aHAJIO-
roMm 3penoro genoBedeckoro 6enka FGE. HanpuMmep, roMoior wim aHaJor 3penoro denoBedeckoro Oenka FGE
MOJKET TIPEIICTABIIATh cO00H MOAM(HUIIMPOBAHHBIN 3pelblii yenoBedeckuit 6enok FGE, conepxamuii onHy win
Oonee aMHHOKHCIIOTHBIX 3aMeH, JeNelnid W/Wiu WHcepnuid 1o cpaBHeHHIo ¢ OenkoMm FGE mumkoro tuma wmmn
npupoanHoro npoucxoxaeHus (Hanpumep, SEQ ID NO:5), u npu 3ToM cOXpaHATh 3HAUUTEIBHYIO YaCcTh aKTHB-
Hoctu Oenka FGE. Takum o6pa3om, B HEKOTOPHIX BapHaHTax peanu3anuu nzooperenns pepment FGE, mpuron-
HBII IS 1lesieil HacToAIIero u300peTeHus, IBIAETCS B 3HAYUTEIILHOM CTETICHH TOMOJIOTHYHBIM 3PEJIOMY YeJlo-
Beueckomy Oenky FGE (SEQ ID NO:5). B HexoTopbIX BapuaHTax peanuzauuu n3ooperenus ¢epment FGE,
NPUTOTHBIA U1l LeJiel HacTOosIIero H300peTeHUs], COAEPKUT aMHUHOKHCIOTHYIO IOCIEAO0BATENIbHOCTD, II0
MeHbIei mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnnu Gojiee rOMOIOTHY-
Hyto SEQ ID NO:5. B HekoTOpbIX BapuaHTax peanu3anuu nzobperenus pepment FGE, npurognsiii muis nenei
HACTOSIIIET0 N300pETEHUsI, SIBJISICTCS B 3HAUNTEIBHOW CTENEHH WACHTHYHBIM 3pPEJIOMY YeJIoBeuecKoMy Oenky
FGE (SEQ ID NO:5). B HexkoTopsIX BapuaHTax peanusanun nzooperenus epment FGE, npuroansrit s me-
JIel HACTOSIIET0 H300PETEHHUS, CONEPIKUT aMUHOKHCIOTHYIO ITOCIIEZI0BATEILHOCTh, TI0O MEHBIIEH Mepe Ha 50, 55,
60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wiu 6onee unentnanyo SEQ ID NO:5. B HexoTo-
pBIX BapHaHTax peanu3anuu n3oopereHus ¢pepment FGE, mogxonmsmuii ays nenei HacToOsero n300peTeHus,
COJIEP>KUT ()parMeHT WJIM 9acTh 3pesioro yenoBedeckoro 6enka FGE.

B anmsrepratnBHOM Bapuante Gpepment FGE, mpuroanslii 11 1eneil HacTosero n3o0peTeHus, mpeIcTaB-
asieT co0oii moiHOopa3sMepHbIi denoBedecknii Oenok FGE. B HexoTophIX BapmaHTax peanu3aunuy H300peTeHus
¢depment FGE moxeT OBITH TOMOJIOTOM HJIM aHAJIOTOM ITOJTHOpa3MepHoro yenoBeueckoro 6enka FGE. Hanpu-
Mep, TOMOJIOT MJIM aHaJIoT TT0JIHOpa3MepHoro yenoBedeckoro Oenka FGE moxker npencrasnsate coboit Moaudu-
IIUPOBAHHBIA TOJTHOPa3MEpHEI denmoBedeckuit 0enok FGE, comepxammii oqHy miu 0oliee aMUHOKHUCIOTHBIX
3aMEH, JICNICIUH W/WITH WHCEPIHIA TI0 CPABHEHUIO C MOJHOpa3MepHbIM OenkoM FGE nukoro THma Wiy npupoaHo-
ro npoucxoxacHus (Hampumep, SEQ ID NO:6), u mpu 3TOM COXpaHATh 3HAYUTENBHYIO YaCTh aKTUBHOCTH OelTka
FGE. Takum o0pa3oM, B HEKOTOPBIX BapHaHTax peanm3anuu n3odperenus ¢pepment FGE, npurognsiii as me-
JIel HacTOSIIETr0 N300pETEH s, IBIAETCS B 3HAUUTEIFHON CTENICHH TOMOJIOTHYHBIM MOJTHOPAa3MEPHOMY UYelIoBe-
geckomy 6enky FGE (SEQ ID NO:6). B HexoTopbIX BapuaHTax peanuszanuu uzooperenus pepment FGE, mpu-
TOJHBIHN JJIS [IeNel HAaCTOSIIEr0 H300PETeHNs, CONEPKUT aMUHOKHCIIOTHYIO ITOCIIEIOBATEIBHOCTD, IT0 MEHBIICH
Mmepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnnu 6osiee Tomonornanyto SEQ ID
NO:4. B HexoTOpbIX BapuaHTax peanusanuu nzobperenus Gpepment FGE, npuronHsril ans neneit Hacrosiero
M300peTeHs, SBISICTCS B 3HAUNTENbHOU cTenenn uaeHTnaHsM SEQ ID NO:6. B HeKoTOpbIX BapHaHTax peau-
3anuu u3odperenus ¢pepment FGE, moaxonsmuii anst nesieil HacTOSAIIEro M300pEeTeHHsI, CONEPKUT aMUHOKHC-
JIOTHYIO TIOCIIEA0BAaTENbHOCTE, IO MeHbLIeH Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99% wnu 6onee unentuanyto SEQ ID NO:6. B HeKOTOpBIX BapHaHTaxX peajn3aluy H300peTeHHs GpepMeHT
FGE, npuronuslit st 1iesield HacTOSAIIEro N300peTeHus, COIEPKUT (PPAarMEHT WM YacTh TOJIHOPa3MEPHOTO de-
noBeueckoro Oenka FGE. B koHTekcTe maHHOTO AOKyMeHTa mosHopa3MepHbId 6emok FGE oObIYHO comepkut
CUTHAJIBHYIO MIENTHIHYIO TOCIIE0BAaTEIFHOCTb.

TunoBele HYKICOTHIHBIE MOCIEIOBATEIHPHOCTH M AMHHOKHCIOTHBIE TTOCIEIOBATEIHHOCTH, KOIUPYIOIIIE
tunoBsie 0enku FGE, packpeitel B mybmukanuu CIIIA Ne 20040229250, monHOE coaepikaHne KOTOPOH BKITIOYe-
HO B JIaHHBIH TOKYMEHT ITOCPEICTBOM CCHUIKH.

Knetxu, ko3kcnpeccupytromue 125 u FGE.

B Hacrosimem m300peTeHNH yKasbIBaeTCs Ha HEOOXOIUMOCTh KOMMEPUYECKOTO MPOM3BOJICTBA OHOIOTHYC-
CKU aKTHBHOTO I2S Ha BBICOKOM YPOBHE IMpPH TOMOIIHM CHCTEMBI KIETOYHOTO KYJIbTHBHPOBaHUs. Tak Kak 00Jb-
II0¢ KOJMYECTBO MPOM3BOJCTBCHHBIX (PAKTOPOB MOTYT BJIUATH Ha BEIOOp ONpPENEIICHHON KICTKHU-XO3SUHA, MO-
JIEKYJIbl HYKJIEHHOBBIX KHCIIOT, PACKPHITBIC B HACTOSIIEM M300pPETEHUH, OTHOCATCS K IIUPOKOMY CIIEKTPY IIpO-
KapHOTHYCCKUX W DYKAPUOTHICCKUAX KICTOK W/WIIM KIICTOYHBIX JTUHHUMU, BKIFOYAs, 0¢3 OTPaHUYCHUH, KICTOYHBIC
JIMHAH, TIOTYYCHHBIE U3 IMTaMMOB OaKTepHii, IITaAMMOB IPOXOKEH, KIIETOK HACEKOMBIX, KIETOK KHBOTHBIX, KIle-
TOK MJIGKOIIMTAIONINX U KJIETOK YeIOBeKa. B acmekTax HaCTOAIIET0 H300pETeHUS TaKKe MPEAIOKEHBI HKCIpec-
CHOHHBIE KOHCTPYKIIMU W TeHeparys peKOMOMHAHTHBIX CTaOMIBHBIX KIETOYHBIX JTHHUHN, MOIXOMAIINX IS 9KC-
npeccun 6enkoB 12S w/unu FGE, xak mpupogHOro MpOUCX0XKICHUS, TaK U MOAUPHUITMPOBAHHBIX, KOTOPBIEC pac-
KPBITH B HacTosmeM n3o0pereHnn. Bno6aBok, B acmekTax HAaCTOSIIETO H300PETEHUS TAaKKe MPEIUIOKEHBI CIT0-
COOBI [T TIOMYYeHUS KIETOYHBIX JTUHUH, KOTOphIe akcpeccupytotT 12S u FGE, npu moMomu packphIThIX B Ha-
CTOSIIIIEM U300PETEHNH HYKJICOTHIHBIX TIOCIIEI0BATEILHOCTEH.

HyknenHoBbIe KHCTOTHI, Kogupytomue 6enku 12S w/umm FGE.

B HekoTOpBIX BapHaHTaX pealu3alii W300PETCHHS MPEATIOKCHBI MOJICKYJBl HYKICHHOBBIX KHCIIOT, CO-
JieprKalie HyKICOTHUIHBIC IMOCIEI0BATEIbHOCTH, KOAUPYIONINE MPEICTABISIOMNN HHTEpeC PeKOMOMHAHTHBIN
reH (Ha3bIBaGMBI B JAHHOM TEKCTE TPAHCI'CHOM), Takoi kak Oenok 12S w/mmm FGE, ommcanHbIil BO MHOTHX
MPUBEJCHHBIX B JAHHOM TCKCTE BapUaHTaX peaiu3aluyd W300peTcHHs. B HEKOTOPHIX BapuaHTaxX peau3aliu
M300peTeHNUsT HYKJICHHOBAsI KUCIIOTA, KOAUPYIOIIAsh TPAHCTEH, MOXKET OBITh MOJIU(MHUIIMPOBAHA JJIsI TOTO, YTOOBI
obecreynTh MOBBIICHHYIO dKCTIpeccuio komupyemoro 6enka 12S n/unmm FGE, 4To Takke Ha3pIBaeTCs KOJTOHHON
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ontuMu3anueil. HanmpumMep, HykiIenHOBas KUCIOTa, KOAWPYOLIas TPAaHCTEH, MOXET OBITh MOXM(HIMpPOBaHA
IyTeM W3MEHEHHsI OTKPBITOM paMKM CUMTHIBAHUS JUIS KOIUPYIOUIEH IMOCIeI0BaTeIbHOCTH. YIOTpeOIsIeMblil B
JTAHHOM TEKCTe TePMUH "OTKpBITas pamMka cUHMThIBaHHUS" sBisieTcss cuHOHUMOM "OPC" m ob6o3Hadaer iro0yio
HYKJICOTHIHYIO TIOCIEIOBATEIIFHOCTh, KOTOpasi MOTCHIMAIBHO CIIOCOOHA KOAMPOBATH OEIOK WM YacTh Oerka.
OTKpbITasg paMKa CYUTHIBAHUA OOBIYHO HAYMWHACTCS CO CTAPTOBOTO KOJOHA (TIPEACTABIECHHOTO B CTaHAAPTHOM
koze B Bune, Harpumep, AUG s monekynsl PHK n ATG B monekyne JIHK), cocTOUT U3 KOZOHOB-TPUILIETOB
Y 3aKaHYMBAETCS CTOM-KOJOHOM (TIPEICTAaBJICHHBIM B CTaHAApTHOM Koje B Buie, HanpuMmep, UAA, UGA wiun
UAG mns monexynsl PHK nu TAA, TGA wimm TAG B monekyne JIHK). Ynorpebisiemplii B TaHHOM TEKCTE Tep-
MHH "KOJIOH" 0003HayaeT MoCcIe0BaTEIbHOCTh U3 TPEX HYKICOTHIOB B MOJICKYJIE HYKJIEHHOBOM KHCIIOTHI, KO-
TOpas OmpeJieNsieT KOHKPETHYI0 aMHHOKHCIIOTY BO BpeMsl CHHTE3a OeJIKa; TaKKe ero Ha3bIBalOT TPHUILIIETOM HIIN
KoJloH-TpuIuleToM. Hampumep, u3 64 BO3MOXXHBIX KOJIOHOB B CTaHAAPTHOM T'€HETHUECKOM KOJE JiBa KOJOHA -
GAA u GAG - xoaupylT aMMHOKHUCIIOTY ITyTaMuH, a KoJoHBl AAA n AAG COOTBETCTBYIOT aMHUHOKHUCIIOTE
JTM3MHY. B cTaHZapTHOM reHeTHYecKOM KOJie TPH KOJOHA SBIISIFOTCS CTOII-KOJJOHAMH, KOTOPBIE HE COOTBETCTBY-
10T HM OJTHOH aMHHOKHUCJIOTE. YTOTpeOIsIeMbIi B JaHHOM TEKCTE TEPMHUH "CHHOHUMHUYECKUH KOJ0H" 0003Haya-
eT Mo00H ¥ I00BIe KOIOHBI, KOTOPBIE KOAUPYIOT OJHY aMHHOKHUCIIOTY. 3a HCKITIOYEHHEM METHOHWHA M TPHIITO-
(haHa, aMHHOKHUCIIOTHl KOAUPYIOT OT ABYX N0 IIECTH CHHOHHMHYECKMX KOIOHOB. Hampmmep, B CTaHZapTHOM
TEeHETUIECKOM KOJE YETHIPbMsI CHHOHIMHYICCKIMH KOJOHAMH, KOTOPbIe KOAUPYIOT AMUHOKHCIIOTY aJIaHWH, SIB-
nsiiorest GCA, GCC, GCG u GCU, nBymMs CHHOHUMHYECKHUMH KOJOHAMH, KOTOPBIC ONPEACTSIOT TIIyTaMUH, sIB-
nstorest GAA n GAG, a TByMsi CHHOHIMHYECKAMHU KOJOHAMH, KOTOpPbIE KOAUPYIOT JIU3HH, SBISIOTCI AAA H
AAG.

B HekoTophIX BapHaHTaxX pealn3alid H300pETeHUs] HYKJIEHHOBYIO KHCIIOTY, KOAMPYIOUIYIO OTKPBITYIO
paMKy cuuTbiBanus Oenka 12S n/unmm FGE, MoxHO MOIU(HUIMPOBATh NPH ITOMOIIY CTAHIAPTHBIX CIIOCOOOB KO-
JOHHOM onTuUMM3anuu. [l mpakTH4ecKOW peaM3alliy HAaCTOSIIEr0 N300peTeHUs JOCTYIHBI U MOTYT HpUMe-
HSTBHCS pa3INYHbIE KOMMEPYECKHE aITOPUTMBI KOJOHHOW onTHMu3anuu. Kak nmpaBuio, KogoHHast ONTUMH3AIHS
HE TPHUBOAUT K M3MEHEHHIO KOJUPYEMbIX aMHHOKHCIIOTHBIX IIOCIIE/I0BaTeIbHOCTEH. B HEKOTOpPBIX BapHaHTax
peanu3anuy H300peTeHNs pe3yabTaTOM KOJXOHHOW ONTHMH3AINN MOTYT OBITh TaKHE aMUHOKHCIIOTHBIE H3MEHE-
HUS, KaK 3aMEHBI, JIeNeIUN WiN HHcepuuu. Kak mpaBmino, Takne aMHHOKHCIIOTHBIE N3MEHEHHS HE OKa3BIBAIOT
CYIIECTBEHHOTO BIMSHUS Ha aKTUBHOCTH OeJKa.

TumnoBsle HYKJICOTHAHBIE TTOCIEA0BATEIHHOCTH, Koaupyomue 6enku [12S u FGE cooTBeTCTBeHHO, TTOKa3a-
Hel HIKe kKak SEQ ID NO:7 u 8.

SEQ ID NO:7 - TumoBas HYKJICOTHAHAs IOCIIEIOBATEILHOCTD, KOAWPYIOMIAs HIypoHAT-2-Cyibdaraszy
12S)

ATGCCCCCGCCCCGCACCGGCCGCGGCCTGCTGTGGCTGGGCCTGGTGCTGAGCAGC
GTGTGCGTGGCCCTGGGCAGCGAGACCCAGGCCAACAGCACCACCGACGCCCTGAA
CGTGCTGCTGATCATCGTGGACGACCTGCGCCCCAGCCTGGGCTGCTACGGCGACAA
GCTGGTGCGCAGCCCCAACATCGACCAGCTGGCCAGCCACAGCCTGCTGTTCCAGA
ACGCCTTCGCCCAGCAGGCCGTGTGCGCCCCCAGCCGCGTGAGCTTCCTGACCGGCC
GCCGCCCCGACACCACCCGCCTGTACGACTTCAACAGCTACTGGCGCGTGCACGCCG
GCAACTTCAGCACCATCCCCCAGTACTTCAAGGAGAACGGCTACGTGACCATGAGC
GTGGGCAAGGTGTTCCACCCCGGCATCAGCAGCAACCACACCGACGACAGCCCCTA
CAGCTGGAGCTTCCCCCCCTACCACCCCAGCAGCGAGAAGTACGAGAACACCAAGA
CCTGCCGCGGCCCCGACGGCGAGCTGCACGCCAACCTGCTGTGCCCCGTGGACGTG
CTGGACGTGCCCGAGGGCACCCTGCCCGACAAGCAGAGCACCGAGCAGGCCATCCA
GCTGCTGGAGAAGATGAAGACCAGCGCCAGCCCCTTCTTCCTGGCCGTGGGCTACC
ACAAGCCCCACATCCCCTTCCGCTACCCCAAGGAGTTCCAGAAGCTGTACCCCCTGG
AGAACATCACCCTGGCCCCCGACCCCGAGGTGCCCGACGGCCTGCCCCCCGTGGCCT
ACAACCCCTGGATGGACATCCGCCAGCGCGAGGACGTGCAGGCCCTGAACATCAGC
GTGCCCTACGGCCCCATCCCCGTGGACTTCCAGCGCAAGATCCGCCAGAGCTACTTC
GCCAGCGTGAGCTACCTGGACACCCAGGTGGGCCGCCTGCTGAGCGCCCTGGACGA
CCTGCAGCTGGCCAACAGCACCATCATCGCCTTCACCAGCGACCACGGCTGGGCCCT
GGGCGAGCACGGCGAGTGGGCCAAGTACAGCAACTTCGACGTGGCCACCCACGTGC
CCCTGATCTTCTACGTGCCCGGCCGCACCGCCAGCCTGCCCGAGGCCGGCGAGAAG
CTGTTCCCCTACCTGGACCCCTTCGACAGCGCCAGCCAGCTGATGGAGCCCGGCCGC
CAGAGCATGGACCTGGTGGAGCTGGTGAGCCTGTTCCCCACCCTGGCCGGCCTGGCC
GGCCTGCAGGTGCCCCCCCGCTGCCCCGTGCCCAGCTTCCACGTGGAGCTGTGCCGC
GAGGGCAAGAACCTGCTGAAGCACTTCCGCTTCCGCGACCTGGAGGAGGACCCCTA
CCTGCCCGGCAACCCCCGCGAGCTGATCGCCTACAGCCAGTACCCCCGCCCCAGCG
ACATCCCCCAGTGGAACAGCGACAAGCCCAGCCTGAAGGACATCAAGATCATGGGC
TACAGCATCCGCACCATCGACTACCGCTACACCGTGTGGGTGGGCTTCAACCCCGAC
GAGTTCCTGGCCAACTTCAGCGACATCCACGCCGGCGAGCTGTACTTCGTGGACAGC
GACCCCCTGCAGGACCACAACATGTACAACGACAGCCAGGGCGGCGACCTGTTCCA
GCTGCTGATGCCCTAG

SEQ ID NO:8 - tumoBast HyKJI€OTHHAS MTOCIEI0BATEILHOCTD, KOJUPYIOMIAs MOJTHOPa3MEPHBIN (HOpMHUIIT-

muHOOpazyromuii pepment-npenmectBeHHUK (FGE)
ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGTC
CTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCGGG
ACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCAGCG
GCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCTAACG
CTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCCCCATC
CCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGATGGGGA
AGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATGAAGTCAG
TAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAGGCTGAGAA
GITTGGCGACTCCTTTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAAGACCAATAT
TCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCGCTAACTGGAG
ACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCATCCAGTTCTCCA
TGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGAAGCGGCTGCCCAC
GGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAATAGACTTTTCCCCT
GGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAACATTTGGCAGGGCGAG
TTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAACTGCGCCTGTTGATGCC
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TTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGGAACGCATGGGAATGGACT
TCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAACGCTTAACCCAAAAGGTCCC
CCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCCTACATGTGCCATAGGTCTTA
TTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAACACACCTGATAGCTCTGCTTC
GAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGCCCACCATGGACTGA

B HEKOTOpBIX BapHaHTaX pean3aldd M300PETCHUs HYKICOTHIHAS 3aMCHAa MOXKET MPUBOIUTH K M3MCHE-
HUIO CHHOHUMHYECKOTO KOJIOHA B OTKPBITON paMKe CUUTHIBAHHS C ICIBIO COTIIACOBAHUS C YaCTOTOW HCIOJB30-
BaHUs HJIOTCHHOTO KOJIOHA, KOTOPHIN HAXOMUTCS B KOHKPETHOHN T'eTEePOIOTHYHON KIIeTKE, BRIOPAHHOW IS 3KC-
npeccun 12S w/mnu FGE. B anbrepHaTHBHOM WM IOTOJHUTEIHFHOM BapHaHTE HYKJICOTHUIHAS 3aMCHa MOXKET
MIPUBOIUTH K M3MEHEHHIO cojiepkanusi G+C B OTKPBITONW paMKe CUYUTBIBAHUS ISl TOTO, YTOOBI OOJIBIIIE COOTBET-
CTBOBaTh cpeaHeMy cojepkaHuio G+C OTKPBITBIX PaMOK CUHTHIBAHHS, KOTOPBIE HAXOAATCS B DHIOTCHHBIX HYK-
JICOTHIHBIX TIOCIEOBATCIFHOCTAX T€TEPONIOTUYHON KIETKH-XO03sfMHA. HykieoTumHas 3aMeHa TakKe MOXKET
MPUBOIUTH K M3MECHEHHUIO TIOJMMOHOHYKJICOTHIHOW 00AaCTH WM BHYTPEHHETO PETYIATOPHOTO WIH CTPYKTYp-
HOTO yJ9acTKa, KOTOPBIi MpUCYTCTBYET B ocnenoBaTenbHocTH 12S mim FGE. TakuMm o6pa3om, paccmaTpuBaeTcst
60pIIOe KOTMYECTBO MOMU(HUIMPOBAHHBIX M ONTUMH3NPOBAHHBIX HYKJICOTHIHBIX IOCIIEAOBATEIHLHOCTEH,
BKJIIOYast, 0€3 OrpaHNYeHH, HYKICOTHAHBIE MOCIIEI0BATEILHOCTH, 00ECIIEYNBAIOIINE TOBBIIIEHHYIO dKCIIpec-
curo GenkoB 128 w/mnn FGE B npokaproTHuecKoi KIIETKe; APOXIKEBOH KIIETKE; KJIETKE HACEKOMOTO M B KIIETKE
MJICKOITUTAIOIIETO.

Takum 00pa3oM, B HCKOTOPBIX BapUAHTAX PealH3aluy U300pPETCHUS HYKICHHOBAS KUCIOTA, KOAUPYIOIast
6exox 12S, moxxoxsmuii 1715 meseil HacTOSIIEero N300pETEHNs, IMEET HYKJICOTHIHYIO IT0CIIEeI0BATEIbHOCTb, 110
MeHbIIel Mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% wnu Oosice HACHTUIHYIO
SEQ ID NO:7. B HEKOTOPBIX BapHaHTaX peasI3alMyi H300pETCHHS HYKICHHOBAs KUCJIOTA, KOJAUPYIomas 6eIoK
FGE, npuroaHslii 1j1s 1eneil HaCTOSAIIETO H300PETeHUs, IMEET HYKJICOTHIHYIO MTOCIIEIOBATEILHOCTD, 10 MEHb-
mei mepe Ha 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% unu 6onee naeHTHUHYI0 SEQ
ID NO:8. Kak npaBuio, MoaudHuIrpoBaHHas HYKICHHOBAs KUCIIOoTa Koaupyet 0enok 12S n/umu FGE ¢ umm 6e3
M3MEHEHUN B aMHHOKHUCJIOTHOM MOCIIEIOBAaTENIbHOCTH. B cilydae aMHHOKUCIOTHBIX M3MEHEHUN TaKue U3MEHe-
HUSL OOBIYHO HE IPUBOAAT K 3HAUNTEILHOMY U3MEHEHHIO akTHBHOCTH Oenka 12S nimmn FGE.

DKCIPECCHOHHBIE BEKTOPEI.

HykneornaHyro mocienoBatenbHOCTh, Konupyromyto Oenok 12S n/wmm FGE, kak onmcano B HacTosmen
3asiBKE, MOYKHO MOJICKYJIIPHO KJIOHHPOBATh (BHOCUTH) B TMOAXOJSIIINN BEKTOP JJIS PA3MHOXKCHUS HITH YKCIpPEC-
CUM B KJIICTKE-X03suHE. [ MpakTHUECKOW peau3aliiii HACTOSAIICTO H300PETCHUS MOKHO IIPUMEHSThH OOJBIIOE
KOJIMYECTBO 3KCIPECCHOHHBIX BEKTOPOB, BKJIOYas, 0€3 OrpaHHMYeHUH, NMPOKAPUOTHYECKHH SKCIPECCHOHHBIH
BEKTOP; SKCIIPECCUOHHBIN BEKTOP JAPOXKKEH; SKCIIPECCUOHHBIA BEKTOP HACEKOMBIX M HKCIPECCHOHHBINH BEKTOP
MIICKOIIUTAIOMINX. THIIOBBIE BEKTOPHI, IPUTOIHBIC IS IIeJeH HACTOSIIEro N300peTeHus, BKII0YaloT, HO HE OT-
PaHUYMBAIOTCS ATHM, BEKTOPHI HA BUPYCHOM OCHOBE (HampuMep, BEKTOpHI Ha ocHOBe AAB, BEKTOpHI Ha OCHOBE
PETPOBHPYCOB, BEKTOPHI Ha OCHOBE TUTa3MuA). B HEKOTOPHIX BapHaHTaX pealn3alliil W300pETeHUsT HyKICOTH -
HBIE ITOCJICIOBATEILHOCTH, KOJAUPYIOIIAE COOTBETCTBEHHO Oenku 12S u FGE, MoryT OBITh BHECEHBI B OT/ICIHHBIE
BEKTOPHL. B HEKOTOPHIX BapHaHTaX pealn3alid M300peTCHHS HYKICOTHAHBIC MOCIEI0BATEIEHOCTH, KOIUPYIO-
mue cootBeTcTBeHHO Oenku 12S u FGE, MoryT ObITh BHECEHBI B OJIMH U TOT k€ BekTOp. Kak mpaBuiio, HyKJIeu-
HOBas KHCJI0Ta, Kogupytomas Oenok 12S mim FGE, ¢yHKIMOHANBEHO CBs3aHA C Pa3IMYHBIMU PETyISTOPHBIMH
MOCJIEIOBATEIEHOCTSAMH HITH 3JIEMECHTAMH.

PerynsropHbie MOCIIEA0BATEIEHOCTH HIH DJICMEHTEI.

Pasnmuunble perynsTopHbBIC MOCICAOBATCIFHOCTH WU DJIEMCHTHI MOXHO BKIIOYATh B 3KCIPECCHOHHBIN
BEKTOp, MPHUTOIHBIN AJIS IIeTIe HACTOAMIEro M300peTeHNs. THIOBBIE PETYIISATOPHBIE MMOCIECI0BATEILHOCTH HIIH
3JIEMEHTHI BKIIIOYAIOT, HO HE OTPaHWYHBAIOTCS ATUM, IPOMOTOPHI, JHXAHCEPHI, PEIPECCOPHI WK CYIIPECCOpHl, 5'
HETpaHCIUpyeMble (FIIH HEKOAUPYIOIINE) TOCIeI0BATEIbHOCTH, HHTPOHBI, 3' HETpaHCIUpyeMble (MM HEKOIH-
PYIOIIHE) TOCIeA0BATEIFHOCTH.

[Ipu ynoTpebieHny B JAHHOM TEKCTe "TpoMOTOp" WK "TIPOMOTOPHAS TIOCIEIOBATEIBHOCTE" TIPECTABIIS-
eT coboii perynsatopHyo obmacts JIHK, ciocobnyro cBsa3piBath PHK monmMepasy B kieTke (Hanmpumep, IpsMo
WIH MOCPEICTBOM JPYTHUX CBSI3aHHBIX C MPOMOTOPOM OCIIKOB WJIM BEIIESCTB) M HMHUIIUMPOBATH TPAHCKPHITIIUIO
KOIMPYIOIIEH Tociie1oBaTeIbHOCTH. [IpoMOTOpHAs moce10BaTeIbHOCTE B 00IIEM Cilydae CBsi3aHa ¢ 3' KOHIIOM
MOCPENICTBOM CaiTa WHUIMAIIMA TPAHCKPUIIIIUHU, TIPOCTUPACTCS BBEpX (B HANpaBICHUU S5') U COACPKUT MUHH-
MaJIbHOE KOJIMYECTBO OCHOBAHHMU WJIM JICMEHTOB, HCOOXOIUMBIX I MHHIMAIIMHA TPAHCKPHIIIUH HA JFOOOM
ypoBHe. [IpoMOTOp MOXKET OBITH (PYHKIMOHAIBHO ACCOLMUPOBAH WK (PYHKIMOHAIBHO CBSI3aH C IOCIICIOBA-
TENBHOCTSAMHY, YIPABISIOMIAMH YKCIPECCHEH, BKIIOYAsT SHXAHCCPHBIC WIHM PEIPECCOPHBIC MOCICAOBATCIFHOCTH,
WIA C HyKJICHHOBOH KHCIIOTOH, KOTOpas IOJDKHA JKCIIPECCHPOBATHCA. B HEKOTOPHIX BapHaHTaX pealn3alud
M300peTEHUS MPOMOTOP MOXKET OBITh HHIYIHOSTHHBIM. B HEKOTOPHIX BapHaHTax pealnu3alnuy H300peTeHUsT HH-
IyIuOeTbHBI MPOMOTOP MOXKET OBITH OJHOHAIIPABICHHBIM WJIM JIBYHAIIPaBICHHBIM. B HEKOTOPHIX BapHaHTaX
peanu3anuyu U300peTEHUS] MPOMOTOP MOXKET OBITh KOHCTUTYTHBHBIM IPOMOTOPOM. B HEKOTOPHIX BapHaHTaX
peanu3anuy U300pPETSHUSI IPOMOTOP MOXET OBITh THOPHIHBIM MIPOMOTOPOM, B KOTOPOM ITOCIIEIOBATEIHHOCTb,
coliep Kamiasl y9acTOK yIpaBiIeHUS TPAHCKPHUIIIIKEH, IMOIydeHa U3 OJHOT0 MCTOYHHKA, a MOCIEI0BATEIBHOCTS,
coJieprKaiasl y4acTOK MHHIUAIIMKA TPAHCKPHUIIIHH, ITOJIyYeHA U3 BTOPOTO MCTOYHHMKA. CHUCTEMBI I TPUCOCIH-
HCHHS KOHTPOJIBHBIX JICMCHTOB K KOJUPYIOIEH MOCICIOBATEIPHOCTH B TPAHCTCHE XOPOIIIO H3BECTHBI B JaHHOU
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obJylacTu TeXHUKH (00mMe MeToabl MOJeKysipHON Omonornu U pekomOuHaHTHRIX JIHK ommcans! B Sambrook,
Fritsch, and Maniatis, Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor Labora-
tory Press, Cold Spring Harbor, NY, 1989, xotopasi BKiItodueHa B JaHHBIA JOKYMEHT TOCPEACTBOM CCHIIKH).
KomMepueckne BEKTOPBI, IPUTOAHBIE I BHECCHUS TPAHCTEHA JJIsl SKCIIPECCHH B PA3HBIX KJIETKaX-X03i€BaX B
Pa3IUYHBIX YCIOBHAX POCTa M HHAYLIMPOBAHMS, TAK)KE XOPOIIO U3BECTHBI B JAHHON 0071aCTH TEXHUKU.

B HexoTOpBIX BapuaHTaX pealn3aluy N300pETeHUs I PETYIHPOBAHUS SKCIIPECCHH TPAHCTEHA B KIIETKE-
XO35MHE MJIEKOIHUTAOLIETO MOKHO NPUMEHHUTH CHenn(HIECKU MPOMOTOp, TAKOH Kak, 0e3 orpaHudueHuil, mpo-
motop SRa (Takebe et al., Molec. and Cell. Bio. 8:466-472 (1988)), HememieHHo-panHuii mpomotop CMV ue-
noseka (Boshart et al., Cell 41:521-530 (1985); Foecking et al., Gene 45:101-105 (1986)), mpomotop CMV ue-
noBeka, npomotop CMVS uenoBeka, HeMeuIeHHO-paHHNH ipoMoTop CMV wmereit, npomortop EF1-o, rubpun-
HBIA ipoMoTop CMV miist criennuIecKoi 3KCIPEeCcCHH B TIeUeHHU (HampuMep, TOTyYeHHBIH MyTeM KOHbIOTallun
HEMeAJIEHHO-paHHero npomoropa CMV ¢ TpaHCKPUIIMOHHBIMH 3JIEMEHTaMH MIPOMOTOpA Ol-1-aHTHTPUIICHHA
(HAT) genoBeka wiu pomotopa aboymuaa (HAL) gemoBeka) uiau MpOMOTOPBI IS CIISITUPUIECKON dKCTIpec-
CHH B TenaroMe (HalpuMep, Takue, B KOTOPBIX TPAHCKPHIIIMOHHBIE 3JIEMEHTHI IPOMOTOpa allbOyMHHA YeIoBeKa
(HAL; okomno 1000 m.0.) wimu o-1-anturpuncuna genoseka (HAT, oxosro 2000 11.0.) COeTUHEHBI ¢ YHXaHCEPHBIM
3JIEMEHTOM 0.~ | -MUKpOTIIO0yTMHA YeoBeka auHoN 145 u reHoMm nipeamiecTBeHHnka oukynnna (AMBP); HAL-
AMBP u HAT-AMBP); paunsis o6nacts npomotopa SV40 (Benoist at al., Nature 290:304-310 (1981)), Hemen-
JeHHO-paHHui mpomoTop Orgyia pseudotsugata, mpoMoTop TUMHIMHKHHA3HI Teprieca (Wagner et al., Proc. Natl.
Acad. Sci. USA 78:1441-1445 (1981)) wnu peryssiTopHbIEe TTOCIEI0BATEIPHOCTH T'eHa MeTayuloTHOHenHa (Brin-
ster et al., Nature 296:39-42 (1982)). B HekOTOpBIX BapuaHTax pealM3alui N300pETEeHHsI MPOMOTOP MIIEKOIIH-
TAIOWIETO SIBJIAETCS KOHCTHUTYTUBHBIM IPOMOTOPOM, TaKMM Kak, 0e3 OTrpaHHYCHUH, NPOMOTOpP THMIIOKCAHTHH-
dhochopudozuntpanchepazsr (HPTR), mpomoTop ameHo3MHAEaMUHA3EI, TPOMOTOP MUPYBATKHHA3HI, POMOTOP
OeTa-aKkTHHA, a TAKXKE JAPYrHe KOHCTUTYTUBHBIC IPOMOTOPBI, N3BECTHBIE CIIEIHAINCTaM B JaHHON 00JacTh TexX-
HUKH.

B HEKOTOpBIX BapuaHTax pealn3aliy U300pEeTCHUS Ul PETyIHpPOBaHMS SKCIPECCUU TPAHCTEHa B MPOKa-
PHUOTHYIECKON KIIETKE-XO35MHE MOXHO NMPUMEHHUTh CHEIU(PUUESCKHA MPOMOTOpP, TaKOH Kak, 0e3 OrpaHWdIeHHMH,
npomotop [-makramassl (Villa-Komaroff et al., Proc. Natl. Acad. Sci. USA 75:3727-3731 (1978)); tac-
npomoTop (DeBoer et al., Proc. Natl. Acad. Sci. USA 80:21-25 (1983)); mpomoTop T7, mpomotop T3, mpomoTop
M13 umu mpomotop M16; B IpOXIKEBOW KIIETKE-XO3SIMHE MOXHO MPUMEHHTH, 0€3 OrpaHWYeHUH, TMPOMOTOP
GALI1, GAL4 umu npomorop GAL10, ADH-npomoTop (mmpoMoTop ankorossaeruaporenasst), PGK-npomorop
(mpomoTop ochornuIepoIKIHa3kl), TPOMOTOp anKatnH(ocdarassl, TPOMOTOp TIIMIEpantbaerua-3-pocdar
nerunporenassl 111 (TDH3), npomorop rmuepansaerun-3-dochar neruaporenasst 11 (TDH2), mpomoTop rim-
nepanbaerua-3-gocdar geruaporenassl 1 (TDH1), mpomorop nupysarkuuassl (PYK), snonaszer (ENO) wnm
tpuo3odocdaraeruaporenassl (TPI).

B HEKOTOpBIX BapuaHTax peaan3aliii H300pETEHHsI MPOMOTOP MOXKET OBITh OJHUM W3 BHPYCHBIX IPOMO-
TOPOB, MHOTHE M3 KOTOPBIX CIIOCOOHBI PETYIMPOBATh JKCIPECCHIO TPAHCTEHA B HECKOJIBKHX THIAX KIIETOK-
XO0351€B, BKITI0Yasl KJIETKH MJIEKOIUTAIOMINX. BUpyCHBIE IPOMOTOPHI, KOTOPHIE OKA3aJIUCh CIIOCOOHBIMU YIIPaB-
JSITh KOHCTUTYTHBHON 3KCIIPEecCHEll KOAMPYIOMUX IOCIIEeI0BATEIbHOCTEH B 3YKapUOTHYECKUX KIIETKaX, BKIIO-
YaloT, HaIIPUMeEpP, IPOMOTOPHI BUpyca 00€3bsH, IPOMOTOPHI BUPYyCa IIPOCTOTO repreca, IPOMOTOPHI BUpYyca Ta-
MWJUIOMBI, aI€HOBHPYCHBIE TPOMOTOPBI, MPOMOTOPHI BUpyca MMMyHoaeumTa yenoseka (BIY), mpomMoTops
BUpYyca capkoMbl Payca, mpomoTtopsl nuromeranoBupyca (CMV) u ummaHbIe KoHIeBbie oBTops! (KII) Bupyca
MBIIINHOTO Jieliko3a MOJIOHH M JPYTUX PETPOBUPYCOB, IPOMOTOP TUMHIMHKHWHA3HI BHpYCa IIPOCTOTO TepIieca, a
TaKKe JIPyrue BUPYCHBIC TPOMOTOPHI, HU3BECTHBIE CIICIIMAINCTAM B JaHHOI 001aCTH TEXHUKH.

B HekoTOpHIX BapuaHTax pealn3alid W300pETEHHs TeHHBIC PEryJSTOPHBIC 3JIEMEHTHI SKCIPECCHOHHOTO
BEKTOpa MOT'YT TaKKe BKIIOYATH 5' HETpaHCKpUOMpyeMble W 5' HEeTpaHCIMpPYEMBbIE TI0CIEeI0BATEIBHOCTH, MPHU-
HUMAIOIIUE yYacTHe B MHUIHALUK COOTBETCTBEHHO TPAHCKPHIIIMU M TpaHCISNH, Takue kak TATA-6oke, Ka-
MUpYIOIas MOCIeN0BaTeIbHOCTD, ocaenoBaTenbHocTh CAAT, nocnenoBatensHocTs Ko3aka u 1.11. B HexoTo-
PBIX CITydasX MOTYT NPHUMEHATh SHXAHCEPHBIC 3JIEMEHTHI AJISI MOBBIIICHUS YPOBHEH 3KCIPECCUH MOJIHUIETITHAA
win 6enka. [Ipumepsl SHXaHCEPHBIX 3JIEMEHTOB, KOTOPBIE NMPOAEMOHCTPUPOBAIN CBOIO (DyHKIMOHAIBHOCTE B
KJIETKaX MJICKOITUTAIONINX, BKIIOYAIOT dHXaHcep paHHero reHa SV40, ommcanusiii B Dijkema et al., EMBO J.
(1985) 4: 761, u sHXaHCEP/TIPOMOTOP, TIOTYUSHHBIA U3 IITUHHOTO KOoHIIeBoro moBTopa (JIKII) Bupyca caprkombl
Payca (BCP), orucannsiii B Gorman et al., Proc. Natl. Acad. Sci. USA (1982b) 79:6777, a Takxe IIUTOMETAJIO-
BUpYC YeloBeKa, onucaHHbelid B Boshart et al., Cell (1985) 41:521. I'eHHbIe peryasTOpHBIC JIEMEHTHI SKCIPECCHU-
OHHOTO BEKTOpa MOTYT TaK)Xe BKJIIOYaTh 3' HeTpaHCKpHONpyeMble U 3' HeTpaHCIHpYEeMbIe MOCIIEA0BaTEILHOCTH,
NPUHAMAIOLINE YIacTHE B TEPMUHALIMK COOTBETCTBEHHO TPAHCKPHITIMK M TPAHCILIIMK, TaKHE KaK CHT'HAJI MOJIH-
afeHwInpoBaHus (o A) i ctabunnzanuu U npoueccunra 3' konna MPHK, Tpanckpubupyemoii ¢ mpomoro-
pa. ITosm A curHaisl BKIIIOYAIOT, HAIPUMEp, TTOJIM A cUrHai OeTa-rJIoOMHA KPOJIMKa, MOJIH A CHTHAN OBIYbEro
TOpPMOHA POCTa, TEPMUHATOPHBINA/TIONM A CUTHan OeTa-rIoOMHAa IMBITUICHKA WA TIO3IHIOK Mo A o0yacTh
SV40.

CenekTupyeMble MapKephbl.

OKCIPECCHOHHBIE BEKTOPHI NMPEAIOUTHTENIFHO, HO HEOOSI3aTENIbHO, COEpIKaT 110 MEHBIIIEH Mepe OJUH ce-
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JICKTHPYEMBIA MapKkep. B HEKOTOPBIX BapHaHTaX peaiu3alliii U300peTeHHs CEIICKTUPYEMBIH MapKep MpeIcTaB-
nseT co00i KOMUPYIOMIYIO TeH YCTOWYMBOCTH HYKJICOTHIHYIO TOCIICAOBATCILHOCTD, ()YHKIIMOHAIBHO CBSI3aH-
HYIO C OJHMM WM 0o0Jiee TEHETHYECKUX PETYIATOPHBIX JIEMEHTOB, YTO 00ECIIeYNBAET BO3MOXKHOCTH KJIETKE-
XO3SIMHY COXPAHATh XH3HECIIOCOOHOCTh B YCIOBHAX POCTa B MPUCYTCTBUH ITUTOTOKCHYHBIX XUMHYECKUX Be-
IIECTB W/WIIN JICKAPCTBCHHBIX MpenapaToB. B HEKOTOPHIX BapHaHTaX peaNn3aliil H300pETeHNUS CeJICKTHPYEMBIH
areHT MOYKHO NPHMEHUTDH IS yACpKAHHUSA SKCIIPECCHOHHOTO BEKTOpa BHYTPH KIETKH-X03iHWHA. B HEKOTOPBIX
BapHaHTaX peaH3aliy N300pPETeHUs CENEKTUPYEMbI areHT MOXKHO HMPUMEHHTH IS MPEIOTBPAIICHUS MOJIH-
¢ukanuu (T.e. METUIMPOBAHUS) W/WIM BBIKIIOYCHHS TPAHCTCHHOW ITOCIIENOBATEILHOCTH B JKCIPECCHOHHOM
BeKkTOpe. B HEKOTOPHIX BapHaHTaX peaju3alud U300peTEHHs CEICKTUPYEMBIH arcHT MPUMEHSIOT JJIS TOINIEp-
JKaHHS SMUCOMHON SKCIIPECCUH BEKTOPA B KICTKE-X03sIMHE. B HEKOTOPHIX BapHaHTaX pealu3alliil N300peTCHHUS
CEJICKTUPYEMBIH areHT MPUMEHSIOT JJIS TOTO, YTOOBI 00CCICUUTh CTAOMIBHYI0 MHTCTPALUIO TPAHCTEHHON MO-
CJICJIOBATEIIFHOCTH B TEHOM KJIETKH-XO35AUHA. B HEKOTOPHIX BapHaHTaxX pealu3allii W300pCTCHUS arcHT W/Wid
TCH YCTOWYMBOCTH MOXCET BKJIIOUYaTh, Oe3 orpanmueHuit, merorpekcar (MTX), murumpodonarpemykrasy
(DHFR, marenter CIIIA NoNe 4399216; 4634665; 4656134; 4956288; 5149636; 5179017), aMuunwuing, He-
omurimH (G418), 3eoMUIIH, MUKO(QEHOJIOBYIO KUCIOTY Win riayramuHcuHTeTasy (GS, marentsr CIITA NelNe
5122464; 5770359; 5827739) miis 3yKapuOTHIECKOHN KIETKHU-XO03SMHA; TETPAIIUKINH, aMITUIMILINH, KAaHAMALIAH
WA XJI0paM(pEHUKOI I MpoKapruoTHYeckol kieTku-xo3suHa U1 URA3, LEU2, HIS3, LYS2, HIS4, ADES,
CUP1 wmm TRP1 anist AposxskeBO# KIETKU-XO35HHA.

DKCTIPECCUOHHBIE BEKTOPHI MOTYT OBITh TpaHCHUIIMPOBAHBI, TPAHCHOPMHUPOBAHBI U TPAHCIYIIMPOBAHBI B
KIIETKY-X035MHa. YTIOTpeOsieMble B JAHHOM TeKCTe TepMHUHBI "TpaHchekmus", "TpanchopMmarus” 1 "TpaHCIyK-
st OTHOCATCS K BHECEHUIO 3K30TCHHOM HYKICOTHIHOH MOCIEI0BATEIFHOCTH B KIIETKY-X031MHA. B HEKOTOPBIX
BapHaHTaX pealu3alii U300pEeTeHHS IKCIPECCHOHHBIC BEKTOPHI, COICPKAIINEC HYKICOTUIHEIC MOCICI0BATENb-
HocTH, koaupytomme 128 w/nnn FGE, tpancdunupyior, TpaHcOpMHUPYIOT U TPAaHCAYLUPYIOT B KIETKY-X03I1HA
OJTHOBPEMCHHO. B HEKOTOpHIX BapHaHTaX pealu3alud W300pPETEHUS SKCIPECCHOHHBIC BEKTOPHI, COACPKAIIUE
HYKIICOTUIHBIC TOCIICI0BaTeIbHOCTH, Komupyromue 12S w/umu FGE, tpancdunupyror, TpanchopMupyoTr u
TPAHCAYIHUPYIOT B KJICTKY-XO35IMHA IOCIeIoBaTelbHO. HamnprMep, cHagama MOXHO TPaHC(HUIMPOBATH, TPAHC-
(hopMHpOBaTh WM TPAHCAYIIMPOBATH B KIETKY-XO3sSWHA BEKTOP, KOTUPYIONTHi Oesok 12S, a 3aTtem Tpanchumm-
poBaTh, TpaHCHOPMHUPOBATL WM TPAHCAYIIMPOBATH BEKTOp, Koaupyromuid 6enok FGE, u mHao6oport. TTpumepsr
croco0oB TpaHc(hopManuy, TPaHCPEKIIUN U TPAHCAYKIIMH, KOTOPBIE XOPOIIO U3BECTHHI B TaHHOW 00JacTH TeX-
HUKY, BKJIIOYAIOT JHUIIOCOMHYIO ITOCTaBKy, T.e. MeToa Xoymu-Henbcona ¢ mpumeHeHueM ymmnodekramMmura™
(Gibco BRL), Focus 15:73 (1193), anekTponopariiuio, crocod goctaBku ¢ npuMeHeanem CaPO, I'paxoama u Ban
nep D06a, Virology, 52:456-457 (1978), IDAD-nekcTpaHOTIOCPENOBAaHHYIO JTOCTABKY, MUKPOWHBEKIIHIO, OHO-
JUCTUYECKYIO TOCTaBKY YacTHI], MOJHMOPEHOIIOCPETOBAHHYIO ITOCTaBKY, KaTHOHOIIOCPEAOBAHHYIO JHIHIHYIO
JIOCTaBKY, TPAHCAYKIHUIO U HHOUIIMPOBAHUE BUPYCAMU, TAKUMH KaK, HAPUMEP, PETPOBUPYC, ICHTUBUPYC, aJc-
HOBHPYC, aJICHOACCOI[MMPOBAHHBIA BUPYC M 0aKyJIOBHPYC (B Cllydae KJIETOK HACEKOMBIX). OCHOBHEIC aCICKTHI
TpaHc(hopMaIMi KICTOK-X035¢B OBUIM ONHCAHBl B JAHHOH OOJNIACTH TEXHWKH, Hampumep, y Axel B mareHTe
CIIA Ne 4399216; Sambrook, supra, rnaBsl 1-4 u 16-18; Ausubel, supra, rmassr 1, 9, 13, 15, u 16. Undopma-
IO O pa3HBIX METOJaX TpaHchHOopMaIK KICTOK MiekomuTarmmx cmorpute B Keown et al., Methods in Enzy-
mology (1989), Keown et al., Methods in Enzymology, 185:527-537 (1990) u Mansour et al., Nature, 336:348-
352 (1988).

[Tocne BHeceHUS B KJICTKH IKCIPECCHOHHBIE BEKTOPHI MOTYT CTAaOMIIBHO MHTEIPHUPOBATHCSA B T€HOM HWIIH
CYIIECTBOBATh B BHJE BHEXPOMOCOMHBIX KOHCTPYKIHHA. Takyke BEKTOPHI MOTYT OBITh aMIUTH(HUIIIPOBAHEL, a X
MHOYXECTBEHHBIE KOITMM MOTYT CYIIECTBOBATH B KJICTKE WIM MHTETPHUPOBATHCSA B TeHOM. B HEKOTOPHIX BapHaH-
Tax peanu3alri H300pEeTeHUs KIETKH COTIIaCHO M300peTeHnIo MOTYT coaepxarth 1, 2, 3,4, 5,6, 7, 8,9, 10, 15,
20 wim Oonee KONMUH HYKIEMHOBBIX KHCIOT, KOAMpYIOMMX Oenok 12S. B HeKOoTOpBIX BapMaHTax peau3anui
U300peTeHNs KIIETKU COTIIACHO M300pETeHUI0 MOTYT conepxkats 1, 2, 3,4, 5,6, 7, 8,9, 10, 15, 20 umm Gonee
KOTIHI HYKJICHHOBBIX KHCIIOT, koaupyromux Ocenok FGE. B HekoTOpBIX BapuaHTax peaim3aiuu U300peTCHUS
KJICTKH COTJIACHO M300PETCHHIO MOTYT COJAEPIKaTh MHOKECTBEHHBIC Komuu (Hanpumep, 1, 2, 3,4, 5,6, 7, 8,9,
10, 15, 20 nnm Gosee) HYKJIEHMHOBBIX KHCIIOT, KOAUPYIOMUX 00a Oenka - 128 u FGE.

Krnerku-xo3sesa.

YroTpebnseMblii B TaHHOM TEKCT€ TEPMHUH "KIETKU-XO03s5eBa" OTHOCHUTCS K KJIETKaMm, KOTOPBIE MOXHO
NPUMEHSTH IS TIONydeHUs] peKOMOMHAaHTHOTO (epmenTta 12S. B wacTHOCTH, KIETKH-X035€Ba MPUTOMHBI IS
TOJTydeHHUsT pEKOMOMHAHTHOTO (hepMmeHTa 12S B 6opimmx Macimrabax. [IpurogHpie KIETKH-X0351€Ba MOTYT OBITh
TIOJYYEHBl M3 Pa3UYHBIX OPTaHM3MOB, BKIIIOYas, HO HE OTPAaHUYMBASCH ITHUM, MIICKOIUTAIOUINX, PACTCHHS,
nTHI (HarpuMep, NTHYbH CHCTEMBI), HACEKOMBIX, IPOXOKH M OakTepnu. B HEKOTOPHIX BapHMaHTaX pean3aluu
M300peTeHNs] KICTKH-X035€Ba SBIIIOTCS KJICTKAMH MIICKONUTAOIUX. B HEKOTOPBIX BapHaHTaX pealiu3alliy
M300peTeHUsSI MPUTOTHAS KIICTKA-X03WH HE ABJSICTCS SHIOCOMATBHOIN KHCIOTHO-IS()UITUTHON KICTKOH.

KreTo4HbIC THHUU MICKOTUTAFOIIUX.

B cooTBeTCTBHU ¢ HACTOSIIUM H300PETCHHEM B KAYECTBE KIICTKU-XO3SMHA MOXHO HPUMCHHTH JIOOYIO
KJICTKY WIH THI KJICTOK MJICKOMUTAIONINX, KOTOPhIE MOKHO KYJIBTUBHUPOBATH U KOTOPBIC MOTYT SKCIPECCHPO-
BaTh MOJHUIENTHIBI. HeorpaHnumBaronye MpUMEphl KIETOK MIICKOTHTAIONINX, KOTOPHIC MOXHO MPUMCHITH B
COOTBETCTBHU C HACTOSIIUM H300pETeHHEM, BKIIOUAIOT SMOPHOHAIBHBIE KIETKH IIOYeK deloBeka 293
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(HEK293), xietku HeLa; muauto muenomsl Meimed mramma BALB/c (NSO/I, ECACC No: 85110503); petu-
HoOmactel yenoBeka (PER.C6 (CruCell, Leiden, The Netherlands)); moueunyro nuHUIO 00e3bssH CV1, TpaHc-
dbopmupoBannayio SV40 (COS-7, ATCC CRL 1651); sMOproOHAIBHYIO TTOYESYHYIO JIMHUIO YeoBeka (KieTku 293
nn 293, CyOKJIOHUPOBAaHHBIE ISl BHIPAIIMBAHUS B CYCIIEH3WOHHOW KyibType, Graham et al., J. Gen Virol.,
36:59 (1977)); xnerku mouek HoBopoxkaeHHOTo X0oMska (BHK, ATCC CCL 10); KIeTkH SUYHUKOB KUTAHCKOTO
xomsika +/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 77:4216 (1980)); xierku Cepronn
Mmbrmu (TM4, Mather, Biol. Reprod., 23:243-251 (1980)); kietku mouek 06e3bsabI (CV1 ATCC CCL 70); kiet-
KH 1ovek appukaHckoit 3enenoit Mapteimku (VERO-76, ATCC CRL-1 587); kiieTkn KapIIMHOMBI MEHKH MaTKH
yenoseka (HeLa, ATCC CCL 2); knetku nmouek cobaku (MDCK, ATCC CCL 34); KICTKH IIEYCHH CEPOi KPBICHI
(BRL 3A, ATCC CRL 1442); xiretku nerkux genoBeka (W138, ATCC CCL 75); kietku neuenn yenoseka (Hep
G2, HB 8065); omyxonb Monounoi#t sxene3sl M (MMT 060562, ATCC CCL51); xinerku TRI (Mather et al.,
Annals N.Y. Acad. Sci., 383:44-68 (1982)); knerku MRC 5; xnerku FS4 u nunuto remaroMsl yenoeka (Hep
G2). B HEKOTOPHIX BapHaHTaX peallu3allii H300PETCHUS MPUTOIHAS KJIETKA MJICKOITUTAIONICTO HE SBIISICTCS dH-
JOCOMAJIBHOM KHUCIIOTHO-IE(PHUIUTHON KICTKOH.

Bro0aBok, B COOTBETCTBHH C HACTOSAIINM H300pETCHHEM MOKHO MPHUMEHHUTH JII000€ KOJIHMIECTBO KOMMEp-
YeCKH W HEKOMMEPUECKH JOCTYIMHBIX THOPHUAOMHBIX KIETOUHBIX JHMHUH, KOTOPBIE SKCIPECCUPYIOT MOIHUIICITH-
Iel i Oenku. [l criermanucTa B JaHHOM 00NacTH TEXHUKH OyIeT OYEBHIHO, YTO THOPUAOMHEIE KICTOYHBIC
JIMHAU MOTYT TpeOOBaTh Pa3HBIX YCIOBUI MUTAHUS W/ WM MOTYT TpeOOBATh PAa3HBIX YCIOBHN KYJIbTHBHPOBAHHUS
JUTS ONITUMAJIFHOTO POCTa M AKCIIPECCHU TIONUTENTH A WK OelKa, 1 COOTBETCTBEHHO OH CMOXKET IPH HE00XO-
JUMOCTH MOTU(DHUIMPOBATE STH YCIOBHSL.

KrneTouHsie THHUY, HE MPUHAJICKAITIE MICKOITHUTAIOIIHM.

B cooTBeTCcTBHU ¢ HACTOSIIUM H300PETCHHEM B KAYECTBE KIICTKU-XO3SMHA MOXHO HPUMCHHTH JIHO0YIO
KJICTKY WM THIT KJIETOK, HE MPUHAICKANINEC MICKOMTUTAIONINM, KOTOPbIC MOKHO KYJIFTUBHPOBATH U KOTOPHIC
MOTYT IKCIPECCHPOBAThH MOIHUIENTH IBI. HeorpaHnunBaromue mpuMephl KIIETOK-X035€B U KIICTOYHBIX JIMHUH, HE
MPUHAIICKAIIAX MICKOITUTAOIIUM, KOTOPBIE MOXXHO IIPUMCHHUTh B COOTBETCTBHY C HACTOSIIAM U300pETCHHEM,
BKITIOUAIOT KJIETKH W KJIETOYHBIC JHMHHH, MoidydeHHble u3 Pichia pastoris, Pichia methanolica, Pichia angusta,
Schizosacccharomyces pombe, Saccharomyces cerevisiae u Yarrowia lipolytica mis nposxokeit; Sodoptera frugi-
perda, Trichoplusis ni, Drosophila melangoster u Manduca sexta ans HacekombiX; U Escherichia coli, Salmonella
typhimurium, Bacillus subtilis, Bacillus lichenifonnis, Bacteroides fragilis, Clostridia perfringens, Clostridia
difficile nysa 6akrepwmii 1 Xenopus Laevis u3 ampuoOmii.

AnanTtanys K aATe3UBHOMY WIH CYCIICH3HOHHOMY BBIPAIINBaHHIO.

B onpenencHHBIX BapHaHTaxX peaiu3aliy H300peTeHHS KICTKY-X03sWHa I TCHEPALUU KICTOYHOH JTNHIH
BBIOMPAIOT HA OCHOBAHHHU OIPECIICHHBIX MPEANOYTHTCIBHBIX XapaKTCPUCTHK WIH POCTa B KOHKPETHBIX yCIIO-
BUSIX, BEIOPAHHBIX IS KyJbTHBHPOBAHUS KICTOK. J[JIs crieruanucta B TaHHOH 00JIaCTH TEXHUKH OYIEeT OUeBUI-
HO, 4TO TAaKHEC XapaKTEPHCTUKHA MOXKHO OINPEICIIUTh HA OCHOBAaHHH W3BECTHBIX XapaKTCPUCTHUK W/WIIH MPHU3HAKOB
YCTOWYUBOW JHHUU (T.€. KOMMEPUYECKH JOCTYITHON KJICTOYHOW JIMHUU C M3BECTHBIMU XapPaKTEPUCTUKAMU) WIIH
MyTEeM SMIHPUYCCKON OIICHKU. B HEKOTOPHIX BapHaHTaX peai3aliy W300pETCHHS KICTOYHYIO JTHHUI MOXHO
BBIOMpATH IO €e CIOCOOHOCTH K POCTY Ha MUTAIOIIEM CIIO€ KIETOK. B HEKOTOPBIX BapHaHTaxX peanu3aliiy M30-
OpeTeHns KIICTOYHYIO JIMHAIO MOXKHO BBEIOMpATH IO €€ CIIOCOOHOCTH K POCTY B CYCIICH3MH. B HEKOTOpBIX BapH-
aHTax pean3aiy H300pETeHNs KIETOYHYIO JTHHHIO0 MOYKHO BEIOMPATh 1O €€ CIIOCOOHOCTH K POCTY B BHJIE a/re-
3HUBHOTO MOHOCJOS KJIETOK. B HEKOTOPHIX BapMaHTaX pealn3alliil M300pETeHUS Takue KIETKH MOXKHO MpHUMe-
HUTH ¢ JTI000¥ €MKOCTBIO I TKAHEBOW KYJIBTYPHI WIH JI000I €MKOCTBIO, TOKPHITOI MPUTOHBIM aATE€3HOHHBIM
cybcTpaToM. B HEKOTOPHIX BapHaHTaX pealn3aluy W300pPETCHUS MOIXOAAIINA alre3HOHHbIN CyOCTpaT BEIOpaH
U3 TPYNIIBI, COCTOSIIIEH N3 KojutareHa (Harpumep, komtarena I, 11, 11 wim IV), sxenaruna, puOpoHekTHHA, TaMHU-
HUHA, BUTPOHEKTHHA, (puOpuHoreHa, BD Marpurens™, matpukca 0azambHOW MeMOpaHBI, JepMaTaHCyIbdat
MPOTEOTJIMKAHa, MONK-D-nu3uHa W/unu uX KoMOWHaImi. B HEKOTOPHIX BapHaHTaX pealH3alud H300pETCHUS
aJIre3UBHYIO KJIETKY-X03SIMHA MOKHO BBIOMPATh W MOIAM(DHUIUPOBATH B OMPEACICHHBIX YCIOBUSIX POCTA JUIS BBI-
pamuBaHus B cycrieH3ud. Takue crocoObl MOIU(UKAIIMK aATC3UBHOMN KIICTKU IUTSL BBIPAIMBAHUS B CYCIICH3UU
W3BECTHHI B JJAHHOHM 00JacTH TeXHUWKH. Hampumep, KIeTKy MOKHO KOHAWIIMOHUPOBATH JUIS BBHIPANIUBAHUS B
CYCIICH3UOHHOW KYJBTYypEe MyTEM IOCTEIICHHOTO YAAJICHHUS KUBOTHOU CHIBOPOTKU W3 MUTATEILHOW CPEMBI B TE-
YEHHE OIPECIICHHOTO BPEMEHH.

Br10op 1 orieHKa KICTOYHON JIMHUY.

B cooTBercTBHE ¢ HacTOAIIMM H300peTEHHEM KJIETKH, CKOHCTPYHPOBAHHBIE IS HKCIPECCHH PEeKOMOu-
HaHTHOTO Oenka 12S, BEIOMpAIOT M0 MX CIOCOOHOCTH BBIPAOATHIBATh PEKOMOMHAHTHBIN 0ok 12S B komMepue-
CKU TIPHEMJIEMOM MacIiTadbe. B 9acTHOCTH, CKOHCTPYHPOBaHHBIE KJIETKU COTJIACHO HACTOSIIEMY H300pPETCHHUIO
CrocOOHBI BRIpa0aTHIBATh pEKOMOWHAHTHBIN O0eloK [2S Ha BEICOKOM YPOBHE W/WIIM C BBICOKOU (hepMEHTATUBHOU
AKTUBHOCTHIO. B HEKOTOPHIX BapHaHTaX peau3alliy H300pETCHHS TOAXOSAIINE KICTKH IPU KYJIETUBUPOBAHUI
B YCIIOBHSX KJIETOYHOT'O KYJIbTUBUPOBAHHS (HAIPUMED, B CTAHAAPTHBIX CYCIICH3UOHHBIX MU aTC3UBHBIX YCIIO-
BUSX KYJBTUBUPOBAHUS B OOJBININX MacIiTabax) MOTYT BeIpaOaThIBaTh PepMeHT 12S B KoNM4ecTBE, paBHOM WU
OoJbpIeM YeM OKOJIO 5 MI/KIEeTKY/AeHs (Hampumep, oonpmem yeM okono 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95 wmn 100 nr/xieTky/neHb). B HEKOTOPHIX BapHaHTaX pealU3allid H300pETCHUS
MOIXOMAIINE KICTKH NPH KYJIHTHBHPOBAHHM B YCIOBHAX KJIETOYHOTO KyIbTHBHPOBAaHHUS (HAIpUMEp, B CTaH-
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JAPTHBIX CYCIICH3WOHHBIX WU alTe3MBHBIX YCIOBUSAX KYJIBTHBHPOBAHHS B OONBINIMX MAacIITabax) CIOCOOHBI
BeIpa0aTeiBaTh (epMeHT [2S B KonmdecTBe, HaxXomAIIEMcs B IMAala3oHe, COCTaBIsiomEeM okoio 5-100
NT/KNEeTKy/neHs  (HampuMep, okojio 5-90 mr/kneTky/menb, okono 5-80 mr/kieTky/neHb, okojo 5-70
IIT/KJETKY/ IeHb, 0KOJI0 5-60 nr/KineTKy/aeHb, 0koyio 5-50 nr/KineTKy/aeHs, okojo 5-40 nr/kieTKy/aeHb, 0KoJo 5-
30 nr/xneTky/mens, okoso 10-90 nr/knerky/neHn, okono 10-80 mr/kmeTky/mens, okono 10-70 mr/kineTky/neHs,
okoso 10-60 mr/knerky/meHs, oxono 10-50 nr/kmerky/nenp, okono 10-40 mnr/knetky/menb, okono 10-30
IIT/KIETKY/ eHb, okoso 20-90 nr/kinerky/neHs, okoio 20-80 nr/kieTky/neHn, okono 20-70 nr/kieTky/neHb, OKo-
mo 20-60 mnr/knerky/meHnb, okono 20-50 mnr/kmetky/aerb, okosio 20-40 mnr/kneTky/meHb, okono 20-30
IIT/KJIETKY/CHB ).

Kak 00cyxmanocs BbIlIe, OOBIYHO HA (PEPMCHTATHBHYIO aKTHBHOCTBH 12S OKa3bIBacT BIHMSHUE IMOCTTPAHC-
JSIMOHHAS MOJU(HKANKS KOHCSPBATUBHOTO IMCTCUHA (HANPHMEpP, aMHHOKUCIOTHL 59) B (opmmiriuiua. B
o0IIeM ciydae 3Ta MOCTTPAHCISIIMOHHAS MOTU(PUKAINS MPOUCXOJUT B SHIOILIA3MATHICCKOM PETUKYIyME BO
BpeMs cuHTe3a Oenka u katammsupyercsi FGE. depmenTaTuBHas akTUBHOCTH 12S 0OBIYHO MOJIOXKUTEIBHO KOP-
peIUpyeT CO CTENEeHbI0 GOpPMIITIHINHOBON Moandukannu 12S. Hanpumep, npenapart 12S, koTopsiii cogepkut
OTHOCHUTEIILHO OOJIBIIIOE KOJMYECTBO (HDOPMEITIUIIMHOBBIX MOIU(PHUKAINN, OOBITHO XapaKTepU3yeTCs OTHOCH-
TEJHHO BBICOKOU crierudpuiIeckoir pepMEeHTATHBHOW aKTHBHOCTHIO; a mperapat [2S, KoTopsli COMEpKUT OTHO-
CUTETIFHO HEOOJIBIIOE KOJMIECTBO (POPMIIITITHIITHOBEIX MOTU(PHUKAINNA, OOBIYHO XapaKTepHU3yeTCs OTHOCHTEIb-
HO HU3KOU criennpudeckor pepMeHTaTUBHOM aKTUBHOCTHIO.

JlonomHUTENHHO TpernoaaraeTcs, 9To cootHomenne Mexay oenkom 12S n FGE umn MPHK Taxke moxer
BIUATH Ha QOPMIUITIIMIIHHOBYIO MOAH(DUKAIINIO TIOTydeHHOTO pekoMOnHaHTHOTO Oenka 12S. B HekoTophIX Ba-
puanTax peanmsanmn uzobperenus 12S u FGE, skcnpeccupyemble B MOAXOSMIEH KIIETKE, XapaKTEpH3YIOTCS
pa3HBIMU YpOBHSAMH 3Kcrpeccun Oenka w/wim MPHK. B HEKOTOpBIX BapuaHTax peanu3aliy H300peTCHHS YPO-
BeHb dkcrpeccuu Oenka win MPHK 128 mo mensmeit mepe B 0,1, 0,2, 0,3, 0.4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0, 1,5, 2,0,
2,5,3,0,3,5,4,0,4,5,5,0,5,5, 6,0, 6,5,7,0, 7,5, 8,9 wim 10 pa3 Beime, yem ypoBeHs Oenka win MPHK mis FGE.
B HexoTOphIX BapuaHTax peamu3aluy U300peTeHHs YPOBEHb dKCIPECCHU pekoMOnHaHTHOTO Oenka win MPHK
FGE nmo mensmeit mepe 8 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0, 4,5, 5,0, 5,5, 6,0,
6,5,7,0,7,5, 8,9 wm 10 pa3 Beime, ueM ypoBenb Oenka wii MPHK ms 12S.

B HexoTOphIX BapmaHTax peann3aluy W300pEeTEeHHS MOIXOISIINE KISTKH MPH KyIbTHBUPOBAHUU B yCIIO-
BUSIX KJIETOYHOTO KYJIBTHBHUPOBAHHS (HANpHUMEp, B CTAHIAPTHBIX CYCIIEH3MOHHBIX WM aAT€3MBHBIX YCIIOBHIX
KyJIbTHBUPOBAHUS B OOJBITMX MacmTabax) MOTYT BbIpabaThiBaTh Oeiok 12S, comepikammii Mo MEHBIIEH Mepe
okoisio 50% (mampumep, Mo MeHbInel Mepe okoino 70, 75, 80, 85, 90, 95, 96, 97, 98, 99 wmu 100%) ocraTkoB
uctenHa, cootBeTcTByomux Cys59 uz SEQ ID NO:1, npeobpazoannbix B Co-popmunriunun (FGly). B He-
KOTOPBIX BapHaHTaX pealn3aliiil N300peTeHH MOAXOIIINE KISTKH IPH KyIbTHUBHPOBAaHHH B YCIOBHAX Kie-
TOYHOTO KYJBTUBUPOBAHUS (HAIIPUMED, B CTAHAAPTHBIX CYCIICH3MOHHBIX WM aJI€3UBHBIX YCIOBHUSAX KYJIHTHBH-
poBaHMs B OOJbIIMX MaciuTabax) MOTYT BblpabareiBaTh (epMeHT 12S, conmepikammii Mo MeHbIIEH Mepe OKOJIo
50% (manpumep, Mo MeHbIIeH Mepe okoio 70, 75, 80, 85, 90, 95, 96, 97, 98, 99 wim 100%) OCTaTKOB IUCTCHHA,
cootBercTByOmKX Cys59 m3 SEQ ID NO:1, npeobpazoBannbix B Ca-popmunriumud (FGly), u B konudgecTtse,
PaBHOM WM OOJBIIIEM YeM OKOJIO 5 MI/KICTKY/IeHb (HanpuMmep, 6onbmiem yem okoio 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 nnu 100 nr/kneTky/neHs).

IMpouent xousepcun B FGly.

Hnsa onpenenenust mporenra kouepcuu B FGly n3BecTHB 1 MOTYT OBITH IPUMEHEHBI Pa3IMYHBIE CTIOCO-
0p1. B obmem crmygae mporieHT KoHBepcud B GopMuiarianiuH (%®PI") MOXKHO paccUuTaTh, UCHOIB3YS CIECTYIO-
myto Gopmymy:

KomadecTro axTHEHEIX Momekyn 128

%I (128) = x100

Obmee KonHIecTE0 (AKTHBHEIX + HEAKTHBHBIX ) MoKy [2S

Hanpumep, 50% @I o3HagaeT T0, YTO MOJIOBHHA OYHIIICHHOTO peKOMOMHAHTHOTO 125 epmMeHTaTHBHO He-
aKTHUBHA M HE OKa3bIBaeT TepameBTHUIecKoro ¢ dekra. s pacuera % PI' MOKHO MPUMEHHUTH pazIMYHBIE CIO-
coObl. Hanpumep, MOXKHO MPUMEHUTH MENTUIHOC KapTHpoBaHUe. Bkparie, O0enok 12S MoxHO pacimenurts Ha
KOPOTKHE TMENTHIBI MPU MOMOINU NpoTea3 (HampuMmep, TPUICHHA WM XUMOTpHUIICHHA). KopoTkue menTusi
MOJKHO pa3einTh U MOJYYUTh WX XapaKTCPUCTUKU MPU oMoy xpomaTtorpaduu (Hanpumep, HPLC) tak, uro-
OBI MOXHO OBLIO OMPEICITUTH MPUPOTY U KOJIUIESCTBO KAXKIOTO MENTUAa (B YACTHOCTH, MENTH/A, B COCTaB KOTO-
POTO BXOJUT TO3ULHMS, COOTBETCTBYIOIIAS MO3UIMK 59 3pesioro yenoBedeckoro 12S) B cpaBHEHNH ¢ KOHTPOJIEM
(manpumep, Oenkom 12S 6e3 xouBepcun B FGly mnmu 6enxom 12S co 100% konBepcueii B FGly). Moxuo ompe-
JIETATh KOJIMYECTBO MENTHAOB, coaepxkammx FGly (cOOTBeTCTBYyIOIEE KOJUIECTBY aKTUBHBIX MOJIEKyI 12S), u
obmee koym4yecTBO mentuaoB, coiepxkamux FGly m Cys (COOTBETCTByIOIIEE OOMEMY KOJUIECTBY MOJICKYIT
12S), u paccanTath cooTHOMIEHHE, OTOOpaxaromee % DI

Crnemuduueckast akTHBHOCTh

Kak o6cyxknanoch Bblllie, 0OBIYHO Ha (hepMEHTATHBHYIO aKTHBHOCTH I12S OKa3bIBaeT BIWSHUE MOCTTPAHC-
JISITUOHHAS MOAM(UKAIUS KOHCEPBATUBHOTO ITUCTEWHA (HAIIPUMEp, aMHHOKHUCIOTH 59) B GpopmuiriunuH. Ta-
KAM 00pa3oM, pepMeHTaTHBHAS aKTUBHOCTH [2S 0OBIYHO MOJIOKUTEIHHO KOPPEIHUPYET CO CTECHCHBIO (DOPMUIIT-
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TMIUHOBOM Monudukarun 12S. Hanpumep, npenapar 12S, KOTOpEI COAEPKUT OTHOCHTENBLHO OOJIBIIOE KOIHYe-
CTBO (P OPMWIITIIMLIMHOBBIX MOIU(UKAIMH, OOBIYHO XapaKTepU3yeTCsi OTHOCHTENIFHO BBICOKOH cHennu(prIecKoi
(hepMEHTATUBHOH aKTHBHOCTHIO; a TpemapaT [2S, KOTOpBI COAEPKUT OTHOCUTEIHLHO HEOOJBIIOE KOIUIECTBO
(HOPMUITIUITUHOBEIX MOTU(PUKANN, OOBIYHO XapaKTEpH3yeTCs OTHOCHUTEIILHO HU3KOW crienuduieckoi dep-
MEHTAaTUBHOH aKTHBHOCTHIO.

Jna cienmanucra B JaHHOM 00NAacTH TEXHUKH OYEBHAHO, 9TO (PEPMEHTATHBHYIO aKTHBHOCTH PEeKOMOH-
HaHTHOTO Oenka I12S, BepabaThiBaeMOTO KIETKAMHU COTJIACHO HACTOSIIEMY N300pETEHHIO, MOKHO U3MEPUTH pa3-
JUYHBIMH In Vitro u in vivo MetomamMu. B HEKOTOPBIX BapHaHTax pealn3aluyd M300peTeHHsI U3MEpPEHHAs TIPH
MIOMOIIIY METO/Ia OTPEeICHNUs in Vitro akTHBHOCTH BBICBOOOXKICHUS Cylib(aTa ¢ MIPUMEHEHHEM B KayecTBe cy0-
CTpaTa rermapyH JUcaxapuia Moaxoasnas GepMeHTaTHBHAS aKTUBHOCTb MOJTyYEHHOTO peKOMOMHAHTHOTO Oelka
12S cocraBnsier mo meHbIIel Mepe okoio 20, 30, 40, 50, 60, 70, 80, 90 wmu 100 E/Mr. B HekoTOpHIX BapraHTax
peanu3anuy n300peTeHNst 3MEPEHHas! TPH TTOMOIIM METO/A OIIPEEIeHUs in Vitro akTHBHOCTH BBEICBOOOXICHHS
cynb(ara ¢ MPUMCHCHHEM B KauecTBE CyOCTpara TemapuH Jucaxapuia Moaxoasnias (pepMeHTaTHBHAS aKTHB-
HOCTb TTOJIy4€HHOTO peKoMOHMHaHTHOro Oenka 12S HaxoauTcs B anamaszoHe, cocrasistomeM okono 20-100 E/mr
(manpumep, okoino 20-90 E/mr, oxomo 20-80 E/mr, okono 20-70 E/mr, okono 20-60 E/mr, okomo 20-50 E/wmr,
okoJjio 20-40 E/mr, oxono 20-30 E/mr, okomo 30-100 E/mr, oxoso 30-90 E/mr, oxono 30-80 E/mr, oxomo 30-70
E/mr, oxono 30-60 E/mr, oxono 30-50 E/mr, oxoimo 30-40 E/mr, oxono 40-100 E/mr, okoiso 40-90 E/Mr, okoso
40-80 E/mr, okoso 40-70 E/mr, okoso 40-60 E/mr, oxomo 40-50 E/mr). TumnoBble ycIoBUS UIsl TPOBEACHHS OTI-
peneneHus in vitro akTHBHOCTH BBICBOOOXKICHHUS Cyib(aTa ¢ MPUMEHEHHEM B KauecTBE cyOcTpaTa TermapuH Ju-
caxapua puBelieHbl Hibke. Kak mpaBuiio, B 3TOM METOJIE OMPENENSIIOT CIOCOOHOCTh 12S BEICBOOOXKIATE CYIIb-
(ar-moHbI U3 cyOCcTpaTa MPUPOIHOTO MPOUCXOXKACHHS - TeTapyuH aucaxapuaa. KoanuecTBo BHICBOOOKIEHHOTO
cynb(ara MOKHO OMpPEICITUTh IPU MOMOIIX HOHHOM XpoMatorpadguu. B HEKOTOPHIX cliydasXx MOHHAS XPOMATO-
rpadus BKJIIOYAET HCIOJb30BAaHHUE JETEKTOpa IO MPOBOAMMOCTH. B KauecTBe HEOrpaHMYMBAIOLIETO MPHMEpa
MOXHO IIPHUBECTU CXEMY, B KOTOpOi oOpasiiaM cHavaia 3ameHstoT Oydep Ha 10 MM arnerara Na, pH 6, xis yer-
paneHus nopasieHus ¢ocar-noHamMu B OydepHOi cmech. 3areM oOpasusl pazBousaT 10 0,075 Mr/mi peakiu-
oHHBIM Oydepom (10 MM anerara Na, pH 4,4) u nHKyOUpYyIOT Ha mpoTsbkeHnH 2 49 mipu 37°C ¢ remapuH qucaxa-
PHUIOM TP COOTHOIICHUH GepMeHTa u cybcrpara, coorBercTBytomeM 0,3 mkr 12S/100 Mkr cybetpaTa B 30 MK
pEaKIMOHHOM o0BbeMe. 3aTeM peakiluio OCTaHABIMBAIOT IyTeM HarpeBaHus o0pasnos mpu 100°C Ha mpoTsxe-
HUU 3 MUH. AHAIIU3 TIPOBOJIAT, MPUMEHSS aHATUTHIECKYI0 KOJIOHKY Dionex IonPac AS18 ¢ mpenkononkoii lon-
Pac AG18. IIpumensroT n3okpatudeckuii crmocod ¢ 30 MM ruapokcuaa kanus npu 1,0 Mi/MUH Ha TPOTSHKEHUH
15 mun. KommdectBo cynmbdara, BBICBOOOKIACHHOTO o0OpasmoMm I2S, paccuuThIBalOT, MPUMEHSS JHHEHHO-
perpeccHoHHbIHN aHanu3 cynb(aTHBIX MPo0 B quanazoHe ot 1,7 no 16,0 HMons. PuKcHpyeMyro BEJIHYHHY BhIpa-
JKArOT B CIMHHUIAX Ha MT OeJka, T1ie 1 eIMHUIa COOTBETCTBYET 1 MKMOJTIO CyiIb(arta, BRICBOOOKIaEMOTO B Yac, a
KOHIICHTPAIMIO OeJKa ONPEAEIIOT TPy noMoIn u3MepeHnid A280.

B HEKOTOpBIX BapHaHTaX pealn3aliu H300peTeHHs (HEPMEHTATUBHYI) aKTHBHOCTH PEKOMOHMHAHTHOTO
Oenka 12S, BeIpabaTHIBAEMOTO KJIETKAMH COTJIACHO HACTOSILEMY M300PETEHUIO, MOKHO TAK)XXE OMPENEIUTD TPH
MOMOIII MHOTHX JIPYTHX CIOCOOOB, M3BECTHBIX B JAHHOW O0JIACTU TEXHUKH, TAKHX KaK, HAIIPUMEp, aHATH3 C 4-
MUF, B KOTOPOM OLIEHUBAIOT THAPOJIH3 4-METHITYyMOCIITU(eprI-cyabdaTa Ha CynbhaT u npupoaHbiid hiyopec-
neHTHbIN 4-meTmymoemmdepnn (4-MUF). B HekoTOphIX BapHaHTaX peanu3aliid n300peTeHHs onpeaeiieHHas
mpu oMonTy in vitro anamm3a ¢ 4-MUF nmoaxomsmas ¢epMeHTaTHBHAS aKTUBHOCTH IMOJIYYEHHOTO PEKOMOM-
HaHTHOTO Oenka I2S cocraBnseTr mo MeHbIIel Mepe okoio 2, 4, 6, 8, 10, 12, 14, 16, 18 nimm 20 E/mr. B HEexoTO-
PBIX BapuaHTaX peaju3alliy U300peTeHus onpeneeHHas pH OMOIIH in vitro ananu3a ¢ 4-MUF noaxopsimas
(hepMeHTaTHBHAS aKTUBHOCTH MOJTYYCHHOTO pEKOMOMHAHTHOTO Oenka [12S HaxoauTes B AMama3oHE, COCTABIISIO-
mieM okoio 0-50 E/mr (mampumep, okono 0-40 E/mr, oxono 0-30 E/mr, okono 0-20 E/mr, okono 0-10 E/mr, oko-
70 2-50 E/mr, okono 2-40 E/mr, oxono 2-30 E/mr, okono 2-20 E/mr, okoso 2-10 E/Mr, okoso 4-50 E/Mr, okoiio
4-40 E/mr, oxono 4-30 E/mr, okono 4-20 E/mr, okoio 4-10 E/mr, okono 6-50 E/mr, okono 6-40 E/mr, okoso 6-30
E/wmr, okoino 6-20 E/mr, okono 6-10 E/mr). Tunossle ycnoBus 1iist npoBeaeHust in vitro ananmsa ¢ 4-MUF npu-
BesieHbl Hke. Kax mpasuito, npu nmomourn ananusa ¢ 4-MUF omnpeznenstor cnocodnocts Oenka 12S ocymects-
TATh THAPOIN3 4-MeTmrymoemudepun-cyinbdara (4-MUF-SO,4) Ha cynbdat u npupoaHbiii (IyopeceHTHBIN 4-
Metmrymoemmudepun (4-MUF). Onna MAUTMEMHAUIIA aKTUBHOCTH COOTBETCTBYET KOJMWYECTBY (hepMeHTa, He-
obxomumoro i npespaiienus ogaoro Hanomons 4-MUF-SO, B 4-MUF 3a onny munyty npu 37°C. Kak npa-
BWJIO, CTEHEPUPOBAHHBIE TIPOOHBIMU 00pa3IaMi ¢ N3BECTHON aKTUBHOCTBHIO CPETHHE €IUHHIEI (IIyopecleHIINN
(CE®) MOXHO TIPUMEHHTH JJISl MIOCTPOCHUS CTAaHAAPTHOW KPUBOM, KOTOPYIO MOYKHO TMPHMEHHUTH IS pacuera
(hepMeHTaTUBHOW aKTUBHOCTH IMIPEICTABIIIONIEI0 HHTEpEC 00pasma.

Cpenbl 1 yCIOBUS IS KYJIBTUBUPOBAHUS KIICTOK.

Jns monydeHus pekOMOMHAHTHOTO Oenka [2S mpu momomy CKOHCTPYHPOBAHHBIX KIETOK COTJIACHO Ha-
CTOSAIIEMY U300PETEHUIO0 MOXKHO MPHUMCHSATH PAa3JIMYHBIC CPEIbl M YCIOBHS AJIS KYJIbTHBUPOBaHU KIETOK. Ha-
npuMep, PeKOMOMHAHTHBIH Oetok [2S MOXKHO MOJTYYnTh B COAEpIKaIleH CHIBOPOTKY MIIM OE€CCHIBOPOTOYHOM Cpe-
Je. B HeKoTOpBIX BapMaHTax peaju3aliy U300peTeHHs pPeKOMOMHAHTHBIN Oenok 128 momywaroT B GecchIBOPO-
TOYHOH cpeznie. B HEKOTOPBIX BapnaHTax peann3alMy W300peTeHHs peKOMOWHAHTHHIA Oenok 12S momydatoT B
HEXXUBOTHOM Cpefie, T.e. Cpele, B KOTOPOH OTCYTCTBYIOT KOMITOHEHTHI JKHBOTHOTO MPOHMCXOXKICHMU. B HEKOTO-
PBIX BapHaHTaX pealu3aluy H300pPETeHUs pEKOMOMHAHTHBIN OeoK [2S moTyJaroT B XUMHUYECKH OTpeaeTIeHHOM
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cpene. YHoTpeOnsieMblil B JaHHOM TEKCTE TEPMUH "XUMHUYECKHU OMpEICIICHHAs TUTATeIbHAS cpeia” OTHOCUTCS K
cpele, MPaKTUYECKH BCE XMMUYECKHE KOMIIOHCHTBI KOTOPOW M3BECTHHI. B HEKOTOPHIX BapHaHTaX peau3alid
n300peTeHNs] XMMUYIECKH OTIpeieieHHast MUTAaTeNbHAs cpe/ia He COINCPKUT KOMIIOHEHTOB YKHUBOTHOTO IIPOUCXO-
JKICHHSI, TAKUX KaK CHIBOPOTKA, CHIBOPOTOUYHBIC OenKH (HampuMep, albOyMHUH WM (EeTyHH) U APYrue KOMITO-
HEHTHI. B HEKOTOPBIX CIydasx XUMUYECKHU OTIpeleIeHHas Cpeia COIEPKHUT OMH WK Oosee OeKoB (Hampumep,
OenkoBbIe (haKTOPHI POCTa WM LIUTOKHWHBEI). B HEKOTOPHIX CITydasX XUMHYECKH ONpeeNiCHHAs MUTAaTeIbHAs
cpelia COIEPKUT OWH HIH OoJiee OSIIKOBBIX THAPOIN3ATOB. B Ipyrux ciydasx XUMHUYECKH ONpeaesieHHAs TUTa-
TeJbHAs cpena sABJseTcsl 0e30eTKOBOM cpeiol, T.e. OECCHIBOPOTOUHOMN Cpenoi, KOTopas HE COMEPKUT OCIIKOB,
THIIPOJIM3AaTOB WM KOMIIOHCHTOB C HCM3BECTHBIM COCTABOM.

B HEKOTOPHIX BapHaHTaX peallu3alliy H300PETCHUS XUMUICCKH ONPEICIICHHAs MUTaTeIbHAs Cpea MOKET
OBITh JTOTIOJTHEHA OJHUM HJIH 00Jice KOMIOHCHTOB KUBOTHOTO MPOUCXOKIACHUSA. TaKkne KOMIIOHEHTBI dKUBOTHOTO
MPOUCXOXKICHUS BKIIFOYAIOT, HO HE OTPAHUYUBAIOTCS THM, (ETaTbHYIO TEISYBIO CHIBOPOTKY, JIOMIAAHHYIO ChI-
BOPOTKY, KO3JIMHYIO CBIBOPOTKY, OCITHHYIO CHIBOPOTKY, YCIIOBCUCCKYIO CHIBOPOTKY U CHIBOPOTOYHEIC OCIKH, Ta-
KU KaK allbOYMUHBI (HapuMep, ObIYUi CHIBOPOTOYHBIA aTbOYMUH MM YEIIOBEUCCKHUI CHIBOPOTOYHBIN alnb0y-
MUH).

JInst monmydenusi peKOMOMHAHTHBIX 0enoB 12S B GonpImx MacmTadax MOXKHO TMPUMEHSTh Pa3IMdHbIC yC-
JIOBHS KJIETOYHOTO KyJIbTHBHUPOBAHMSA, BKIIOYAsi, HO HE OTPaHWYHMBASICH dTHM, KYJIFTHBHPOBAHNE B POJUICPHBIX
(hrakoHaX, MEpPUOTUYECKOE KyIbTHBHPOBAaHIE B OMOpeakTopax W KyIbTHBHPOBAHHE C IIOANUTKONW B OHOpeaKTo-
pax. B HEKOTOPHIX BapHaHTaX peau3aluy U300peTeHUs PeKOMOWHAHTHBINA Oenok [12S monydaroT nmpu moMoru
KJIETOK, KYJIbTHBHPYEMBIX B CYCIIeH3WH. B HEKOTOpPBHIX BapHaHTaX pealn3alié M300peTeHUsT peKOMOMHAHTHBIN
Oenok [2S moayJaroT mpy IOMOIIH aJre3UBHBIX KIICTOK.

TunoBele cpenbl AN KIETOK U YCIOBHS KyJIbTHBHPOBAaHUS OmMcaHbl B pasaene "lIpumepst". JlononHu-
TEJBHBIC TUTIOBBIC CIIOCOOBI U COCTABBI IS TIOTYYCHUS peKOMOMHAHTHOTO Oenka [2S onucaHbI B peiBapUTEIb-
HOH 3asiBKe noj HazBaHHeM "CriocoObl M cOCTaBbl AJIsl MOIYYEHHs] PpEKOMOMHAHTHOW HIypOHaT-2-Cynb(haTasbl”,
MOJTAHHOM Ha PETHCTPAIUIO OJHOBPEMECHHO C HACTOSIIUM JOKYMEHTOM, MOJTHOE COJCPKAHUEC KOTOPOH BKITFOUE-
HO B JIaHHBIH TOKYMEHT ITOCPEICTBOM CCHUIKH.

OuncTka 3Kcpeccupyemoro Oenka 12S.

Jna ounctky nnm BeIAeNeHHs Oenka 12S, TOMydeHHOTO B COOTBETCTBHHM C PA3IMYHBIMHU ONMCAHHBIMH B
JAHHOM TEKCTE CII0CO0aMH, MOKHO NMPHUMEHATh pa3IMYHBIC CIIOCOOBI peann3aiii n300peTeHns. B HeKOTOphIX
BapHaHTaX pealM3aIiK U300pETEHUS dKCIpecCHupyeMblii O0eok 12S cexpeTupyercs B cpefy, H, cleqoBaTeIbHO,
KJIETKH U JIpyTHe TBEPIbIe YaCTHIIBI MOXKHO yIAIUTH ITyTE€M, HAlpUMep, IeHTPUPYTUPOBAHUS WIH (PUIBTPOBa-
HUS Ha TICPBOM STalle MPoIecca OYUCTKU. B anbTepHATUBHOM WM JOTIOJTHUTEILHOM BapHaHTE SKCIpPECCHpYe-
MBI Oestok [2S cBsi3aH ¢ MOBEPXHOCTHIO KIICTKU-XO35MHA. B 3TOM BapHaHTe peanu3alud W300peTEeHUs B MEISIX
OYHUCTKH KIICTKU-X035I€Ba, YKCIPECCUPYIONIHE MOJUNCTITUA WIH OCIOK, TU3UPYIOT. JIM3UC KIIETOK-X035€B MIe-
KOTIMTAIOIIMX MOKHO OCYIIECTBISATH JIOOBIM W3 MHOTOYHCICHHBIX CIIOCOOOB, XOPOIIO H3BECTHBIX CICIIHAJIH-
CTaM B JJAHHOW OOJIACTH TEXHHKH, BKIIOYas (HU3MICCKOE Pa3pyIICHHUE MPH MOMOIIU CTCKIISTHHBIX TPAHYN U CO3-
JTAaHHUE YCIOBHUI ¢ BRICOKUM ypoBHeM pH.

Benok 12S MOXHO BBIAENATh W OYHMINATH MIPH IOMOIIY CTAaHIAPTHBIX CIIOCOOOB, BKIIIOYAst, HO HE OTpaHU-
YUBAsCh ITHM, XpoMmarorpaduto (Hampumep, HOHOOOMEHHYIO0, apUHHYIO, SIKCKIIO3UOHHYIO M THAPOKCHUATIATH-
TOBYIO XpOMaTOTpaduio), Telb-QIIbTpaIuio, NeHTpudyrupoBanne uiu muddepeHInaIbHyI0 pacCTBOPUMOCTD,
MIPEIUITATAITAIO TAHOJIOM, WJIM TIPH TIOMOIIH JIFOOOTO IPYroro AOCTYITHOTO CIIOCO0a OYHCTKH OEITKOB (CMOTpH-
Te, HarpuMmep, Scopes, Protein Purification Principles and Practice 2nd Edition, Springer-Verlag, New York,
1987; Higgins, S.J. and Hames, B.D. (eds.), Protein Expression: A Practical Approach, Oxford Univ Press, 1999;
and Deutscher, M.P., Simon, M.I., Abelson, J.N. (eds.), Guide to Protein Purification: Methods in Enzymology
(Methods in Enzymology Series, Vol 182), Academic Press, 1997, koTopbie Bce BKIIOUCHBI B JAHHBIA JOKYMEHT
MOCPENICTBOM CCHUIKH). B WacTHOCTH, B ciiyyac uMMyHoadduHHONU Xpomarorpaduu OEIOK MOXKHO BEIICIHTH
MyTEM CBSI3BIBAHUS €0 C aQ(PMHHOM KOJOHKOM, CoJepkKaIIeii aHTUTENa, KOTOPBIC OBUTH TOJTYYCHBI IIPOTUB JAaH-
HOro OeJKa U 3a(MKCHPOBAHBI HA CTAIIMOHAPHOHN MOMJIOXKKE. B albTepHATHBHOM BapHaHTE MPU MOMOIIM CTaH-
JApTHBIX PEKOMOWHAHTHBIX METOJIOB K O€JIKy MOXHO NMPHCOeNTUHUTH a(pPHHHBIE METKH, TaKHe KaK MOCIIeI0Ba-
TEJIHHOCTh HAPYKHON 000J0YKNA WHQITFOIHIIBI, MOJUTUCTHINH WIW TIyTaTHOH-S-TpaHcdepasy, Uit TOr0 YTOOBI
00JIETYNTH OYMCTKY TIPU MPOIYCKAHWU Yepe3 COOTBETCTBYIOMIYIO ad@HUHHYIO KOJOHKY. JIJIT TOTO YTOOBI CHH-
3UTh WM UCKIIOYUTD JIETPaNaIiio NOJHUIENTHIA WiIK OeKa BO BpeMs IIpoliecca OUHCTKH, Ha JII0OOOM €ro JTare
MOKHO J00aBJISITh HHTHOUTOPHI MPOTEa3, Takue Kak peHmmMeTwicyabGorma ¢propun (PMC®), neynenTuH win
anpoTuHUH. THrHOUTOPEI poTea3 B 0COOCHHOCTH HEOOXOIMMEI B CIydae JTU3UPOBAHHS KICTOK C IENBIO BBIIEC-
JICHUS. U OYHCTKH SKCIIPECCUPYEMOTO TOJUTICTITUIA WA OeTIKa.

Tunossie criocoObI OYUCTKH OMHUCAHEI B pa3zaeine "[Ipumepsr”. J[omoMHUTEIBHBIC CITIOCOOBI OYHCTKU OTIHCA-
HBI B IIPEIBAPHUTEILHOM 3asBKe 1MoJ] Ha3BaHUeM "OuncTka pekoMOMHaHTHOTO Oenka [2S", moganHON Ha peruct-
PAIMIO OJHOBPEMEHHO C HACTOSIIUM JOKYMEHTOM, TIOJHOE COZIEpIKaHUEC KOTOPOW BKIIFOYCHO B JAHHBIA JOKY-
MEHT TOCPEICTBOM CCHUIKH.

®dapmalleBTUYECKUN COCTaB U BBEJCHHUE.

OuuIeHHBI PEKOMOMHAHTHBIA OeJIoK [2S MOKHO BBOAWTH MAITUEHTY C CHHAPOMOM XaHTepa B COOTBET-
CTBUH C U3BECTHBIMHU cITocoOamu. HampumMep, OUUIEHHBIN peKOMOMHAHTHBIN 0eTok [12S MOoXeT ObITh JOCTaBICH
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BHYTPHBECHHBIM, TIOJIKOKHBIM, BHYTPUMBIIICYHBIM, TAPCHTEPAIBHBIM, TPAHCACPMAILHBIM WA TPAHCMYKO3aJb-
HBIM (HaIpuMep, OPaTbHBIM HITH HA3aIbHBIM) TTYTCM.

B HEKOTOpHIX BapHaHTax peaim3allii H300peTeHns peKoMOMHAHTHBIN 125 nnmm comepkamuii ero gapma-
[EBTHYECKUH COCTaB BBOIAT CYOBEKTY IIyTeM BHYTPHUBCHHOTO BBEICHHUS.

B HeKOTOpBIX BapWaHTax peaim3allii H300peTeHns peKoMOMHAHTHBIN [2S nnmm comepkamuii ero gapma-
[EBTHYECKUH COCTaB BBOIAT CYOBEKTY ITyTEM MHTPATEKaJIbHOTO BBEICHHS. YTOTPEOIIEMBINf B TaHHOM TEKCTE
TEpMHUH "WHTpaTeKabHOE BBEJACHHE" WM "HMHTpATCKAIbHAS WHBEKIUA" OTHOCUTCS K MHBEKIIMHA B CITMHHOMO3-
TOBOI1 KaHaJ (MHTpaTeKaIbHOE MPOCTPAHCTBO, OKPYXKAIOIIEe CIIMHHONW MO3T). MOXKHO IPUMEHATE pPa3HbIE METO-
b, BKJTIOUast, 6e3 orpaHMYeHUi, IaTepaitbHylo 1epeOpOBEHTPHUKYISIPHYIO HHBEKIMIO Yepe3 OTBepcTre Oopa Miu
[UCTEPHAIBHYIO WM MOSCHUYHYIO MYHKIUIO U T.Jl. B HEKOTOPHIX BapuaHTax peanu3alui H300peTeHus "UHTpa-
TeKaJIbHOE BBeJcHHE" WM "MHTpaTCKAbHAS TOCTaBKa" COTIACHO HAcTOsIIeMy M300pereHHt0 oTHOcHTCs K UT
BBE/ICHHIO WJIM JIOCTaBKE Yepe3 MOSCHUYHYI0 00JIacTh MM Yy4acToK, T.e. nosicinanomy MT BBemeHuto nim goc-
TaBKe. YTIOTpeOJIsIEMbIi B TaHHOM TEKCTE TEPMHH "MOSCHUYHAS 0OJacTh" WM "TIOSICHUYHBIN y4acTOK" OTHO-
CUTCS K OOJIACTH MEXIY TPETHHM U YETBEPTHIM MOSCHUYHBIMHU (HW)KHSS YacTh CIIUHBI) MMO3BOHKAMHU U, OoJiee
TOYHO, K L2-S1 ygacTky MO3BOHOYHHKA.

B HeKOTOpBIX BapWaHTax peaim3alii H300peTeHns peKkoMOMHaHTHBIN [2S nmnmm comepkamuii ero gapma-
HEBTHYECKUH COCTaB BBOJAAT CYOBEKTY IyTEM MOAKOXHOTO (T.€. ITOJ KOXKHBIN MOKPOB) BBEACHHUSA. B manHOM
ciydae TmperapaT MOKHO MHXXEKTHPOBATh IPH IMOMOINX HIIpHIa. [Ipu 3TOM JOCTYIHBI U APYTHE YCTPOMCTBA
JUISL BBEJICHUS TIperiapaTa, Takue Kak yCTpOWCTBa JJIsi MHbEKIMK (HampuMep, ycTpoiictBa Inject-ease™ u Gen-
ject™); pyuku-uHBEKTOPHI (Takue kak GenPen™); Ge3piroibHbIe ycTpoiicTBa (Hanpumep, MediJector™ u Bio-
Jector™) ¥ MOAKOKHBIE CUCTEMBI JOCTaBKM HA OCHOBE IUIACTHIPSL.

B HEKOTOPHIX BapHaHTaX peayu3alii H300pETeHNS MOKHO NIPUMEHATh HHTPAaTEeKaJIbHOE BBEACHHE COBME-
CTHO C JPYTUMH CIIOCOOaMH BBEICHHS (HapuMep, BHYTPUBEHHBIM, IOJKOKHBIM, BHYTPUMBIIICYHBIM, MTapEeHTE-
paJbHBIM, TPAHCAECPMAIBHBIM TN TPAHCMYKO3aJIbHBIM (HAIIPUMEp, OpaIbHBIM W HA3aJIbHBIM)).

B HacrosimeM n300peTeHNH MperoaraeTcsi Kak OAHOPa30BOE, TaK M MHOTOPa30BOE BBEACHHE Tepares-
THYECKH d(PPEKTUBHOTO KOJIMYECTBA PEKOMOMHAHTHOTO 12S My cozmeprkariero ero papmManeBTHIECKOro CoCTa-
Ba, OMMUCAHHOTO B TAHHOM JOKYMEHTe. PekoMOuHAHTHEIH [2S wmu copepkamuii ero papManeBTHICCKHA COCTAB
MOXXHO BBOJUTBH Y€pe3 PETYISIPHbIE HHTEPBAIBI B 3aBUCHMOCTH OT HPHPOIBI, TSHKECTH M MPOJOIDKUTEIBHOCTH
00JIC3HEHHOTO COCTOSIHUSI CyObeKTa (HanpuMep, JIN30COMHON OO0JIe3HM HaKOIUIEHUs). B HEKOTOPHIX BapHaHTax
peanuzanuy n300peTeHus] peKOMOMHAHTHEIN 12S mimn conepkamuii ero papManeBTHIECKUI cOCTaB MOKHO BBO-
IUTH TIEPHOANYECCKH Yepe3 peryisipHbIe MHTEpBajbl (HapHMeEp, pa3 B roll, pa3 B IIECTh MECAIEB, pa3 B IIATh
MECSIIEB, pa3 B TPU MecsIla, KaXaple Ba Mecsma (pa3 B [Ba MecsIa), eKEMECTIHO (pa3 B MeCHI), KaXIble TBe
Hezneny (pa3 B IBE HEIEIH ), KAKIYI0 HEJENI0, €KETHEBHO I TTOCTOSHHO).

PexoMmOuHaHTHBIN [2S wim comeprkanuii ero papManeBTHIECKHI COCTaB MOXHO CMEIIMBATh ¢ (PU3HOIIO-
THYECKH NPHUEMIIEMBIM HOCHUTEIIEM WM BCIIOMOTATENBHBIM BEUICCTBOM ISl TOJXYYeHHS (hapMaleBTHUECKOTO
cocraBa. Hocutens u TepaneBTHYECKOE BEIIECTBO MOTYT OBITh CTEPIUILHBIME. lIpenapaT JOIKEH COOTBETCTBO-
BaTh CII0CO0Y BBEICHMS.

[Monxonsiue GapMareBTHUECKH PUEMIIEMbIE HOCUTENHN BKJIIOYAIOT, HO HE OTPAaHUYHBAIOTCS 9THM, COJIe-
Bele pacTBOpbl (Hanmpumep, NaCl), ¢usmonorndecknii pactBop, 3a0ydepeHHbIH (HU3NOIOrHYEeCKUi pacTBop,
CIHPTHI, TIUIEPON, ITAHON, TYMMHAPaOUK, PaCTUTEIbHBIC Maclia, OCH3MJIOBBIC CIUPTHI, MOTHATIICHTIIHKOIH,
JKEIIATHH, YTICBOMBI, TAKHE KaK JaKTO3y, aMIJIO3Y WM KpaxMall, caXxapa, Takue Kak MaHHUT, IIYKpPO3y WU JpY-
THe, IeKCTPO3y, CTeapaT Maruus, TajdbK, KPEMHHEBYIO KUCIIOTY, Ba3eJIHH, Tap(pIOMEpHOE MacIio, (UPHI KUPHBIX
KHCJIOT, THAPOKCUMETHIIIEIUTION03Y, TTOJMBUHIIIIHPOIUIOH U T.A., @ TaKKe MX KomMOuHarmu. PapmarieBTuie-
CKHE TIpenapaTsl PN HEOOXOIUMOCTH MOKHO CMEIIHBATH CO BCIIOMOTATEIFHBIMHU BEIIECTBAMH (HAIIpUMED, Y-
OpuKaHTaMH{, KOHCEpBaHTaMH, CTaOMIM3aTOpaMH, CMAa4YHBAIONIMMH areHTaMH, SMYJIbCH(HUKAaTOpaMH, COIIMHU
JUT U3MEHEHHSI OCMOTHYECKOTO JNaBieHus, OydepaMu, KpacUTEIIMH, apOMaTH3aTOPAMH W/HITH apOMaTHICCKH-
MU BEIECTBaMH | T.JI.), KOTOPHIC HE BCTYMAIOT B HE)KENIATEIIbHBIEC PEAKIINHU C aKTUBHBIMHI KOMIIOHEHTaMH HIJTH HE
BJIMSIFOT Ha MX aKTUBHOCTh. B HEKOTOPBIX BapHaHTaX peaju3alyy W300peTCHUS IPUMEHSIOT BOJOPACTBOPUMBII
HOCHTEJIb, TOJXO/SIIUH 7151 BHYTPUBEHHOTO BBEJICHHSI.

CocraB WM JISKapCTBEHHBIH Npenapat Mpu HeoOXO0IMMOCTH MOXKET TaKKe COJEep)KaTh HeOOJIbIINE KOJHU-
YecTBa CMa4MBAIOIIUX U dMYJIbCUPHUIMPYIOMUX areHToB 100 OydepHsix areHToB s usmeHenus pH. Cocras
MOXET HPEICTABISTH COO0H KUAKUH PacTBOP, CYCHEH3HUIO, IMYJIbCHIO, TAOJIETKY, HIIONIO, KaIlCyIly, pernapaT
3aMe/UIEHHOTO BBICBOOOKACHHS MIIM MOPOIIOK. TaKke cocTaB MOXKET OBITh U3TOTOBJICH B BU/E CYIIO3UTOPHS C
TPaIUIIMOHHBIMH CBS3BIBAIOIMMHE BEIIECTBAMH M HOCHTEISIMHU, TAKUMH Kak Tpuriuiepuasl. [Ipemapat misa ne-
POpaFHOTO MPUMEHEHHS MOXKET COAEepKATh CTAaHAAPTHBIE HOCHTENH, TaKhe Kak (papMameBTHYECKOil CTereHH
YUCTOTHI MaHHUT, JIAKTO3a, KpaXMaJ, cTeapaT MarHWs, MOJMBHHIINHAPOJUINAOH, CaXapHH HATpPHs, U034,
KapOOHAT MarHus u T.1I.

CocTaB WM JIEKapCTBEHHBIM IpernapaT MOKHO M3TOTOBHTH B COOTBETCTBHHU CO CTAHAAPTHBIMH IIPOLIEHY-
pamu B Buze (papMarieBTHYECKOTO COCTaBa, IMOIXOJIIETo ISl BBEJCHUS JTrosIM. Hampumep, B HEKOTOPBIX Ba-
pHaHTax peaau3aliii H300pETEeHHs COCTaB JUIsl BHYTPHBEHHOTO BBEJICHUS OOBIYHO TPENICTaBIsIET cO00H pacTBOp
B CTEPHIILHOM M30TOHHUYECKOM BOJHOM Oydepe. [Ipr HE0OXOANMOCTH COCTaB TaKXKE MOXKET COAEPKaTh PacTBO-
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pUTENb U MECTHBIH aHECTETHK JUIsl CHIKEHUsI OOJIEBBIX OIIYLICHUH B MecTe HHbEKIMH. B 00mmem ciaydae uHrpe-
JMEHTHI TM00 TO0ABISIOT OTAENBHO, JTM00 CMEUIMBAIOT BMECTE B €AMHUYHOI TO3MPOBOYHOM (opMe, Hanpumep
B BHJE CYXOT0 JHO(DIIN3NPOBAHHOTO MOPOIIKA MM OE3BOJHOTO KOHIICHTPATa B TEPMETHYHO 3aKPHITOM KOH-
TeifHepe, TaKOM KaK aMITyJla FUIM TTaKeT ¢ yKa3aHHEeM KOJMYEeCTBa aKTHBHOTO BemiecTBa. Ecim cocTtaB mpenHa-
3Ha4YeH I MH(Y3MOHHOTO BBEICHUS, €r0 MOXKHO Pa3BECTH B MHPY3MOHHOM (DIIaKoHE, COAeprKalleM CTEPUIIb-
HyI0 (apMaIeBTHIeCKOi CTETIEHN YHCTOTHI BOY, COJIEBON pacTBOp WM AeKcTpo3y/Bony. Ecimu cocraB mpegHa-
3Ha4YeH JJIS1 HHBEKIIMOHHOTO BBEJCHHA, K HEMY MOXKET IPHJIATaThCsl aMIyjla CO CTePHIHHON BOJOM IS HHBCK-
IIUH WIHA COJICBBIM PACTBOPOM TaK, YTO MHTPETUCHTHI MOKHO CMEIIUBATH IIE€PE]] BBEICHIEM.

YnoTpeOusieMblii B JaHHOM TEKCTE TEPMHUH "TepaneBTUYECKH d((HEKTHBHOE KOIMYECTBO" ONpenelseTcs,
TJIaBHBIM 00pa3oM, Ha OCHOBaHHH OOIIETro KOJIMYECTBA TEPANeBTHYECKOTO BEIIECTBA, COAEpIKalerocs B papma-
IIEBTUYECKHMX COCTAaBaX COIJIACHO HACTOsIIEMY H300peTeHHio. B obmem ciryuae TepaneBTHUECKH S PEKTUBHOTO
KOJIMYECTBA JJOCTATOYHO, YTOOBI JJOCTHYL 3aMETHOTO ITOJIOKHUTENHHOTO dddekTa A manueHra (Harpumep, Je-
YeHUsI, MOAYJISILIMY, UCLIEJICHHS, TPEAOTBPALCHUS W/ OOJIEerdYeHus epBOIIPUYNHHOTO 3abosieBaHus win 00-
JIe3HEHHOTO cocTosinust). Hampumep, TepaneBTndeckd 3¢p(HEeKTHBHOE KOIMYECTBO MOXKET HPEACTABIATH COOOH
KOJIMYECTBO, TOCTATOTHOE IS IOCTYIKEHHUS TPeOyeMOoro TepaneBTHIeCKOro W/MiIK Mpo(rIakTHIeckoro 3¢ hek-
Ta, TaKOE KaK KOJMIECTBO, JOCTATOUYHOE Il MOTYJISIMN JTU30COMHBIX (DepPMEHTHBIX PEHENTOPOB HIH MX aKTHB-
HOCTH, KOTOpasi IPUBOJUT K JICICHUIO JIN30COMHOHN OOJIe3HN HAKOIUICHHS MIIM €€ CHMIITOMOB (HalpuMep, CHH-
JKCHHUIO TUTH WCKITIOUEHUIO IMOSIBICHHUA "TEHHCTHIX KICTOK" WM KJIETOYHOH BaKyOJH3AaIMH TIOCIIC BBEICHHSA
CyOBEKTY COCTaBOB COIJIACHO HACTOSIIEMY H300peTeHHio). B olmmem ciydae KOJIMYECTBO TEPANEBTHUECKOTO
BelecTBa (T.€. peKOMOMHAHTHOTO JIM30COMHOTO (pepMeHTa), BOAUMOTO HYKIAIOIIEMYCsl B 9TOM CYOBEKTY, 3aBH-
CHT OT XapaKTepUCTHK cyObekTa. Takue XapaKTepHCTHKH BKIIOYAIOT OOJIE3HEHHOE COCTOSIHHE, TSDKECTh 3a0ote-
BaHMs1, 00IIee COCTOSTHHE 37I0pOBbs, BO3PACT, I10J1 M Maccy Teia cyobekTa. st crienpanucta B JaHHOM 001acTH
TEXHUKH HE COCTAaBUT TPY/a ONPEJCIUTh COOTBETCTBYIOIINE JO3MPOBKU B 3aBUCHMOCTH OT 3THX U APYTuX (ak-
TOpoB. B1o06aBoK, /1Sl onpeesieHns] ONTUMAIBHBIX JHAa30HOB JTO3MPOBOK MOXHO MPUMEHSTH KaK OOBEKTHB-
HBIH, TaK U CyObEKTUBHBIH aHAIN3.

TepaneBTruecku 3(h(HeKTHBHOE KOIMYECTBO OOBIYHO BBOIST B PEKUME JTO3MPOBAHMUSA, KOTOPHIA MOMKET
BKITIOYaTh MHOXKECTBEHHOE J03MpoBaHMe. TeparneBTHdecku 3(PPeKTUBHOES KOTUYECTBO (HM/UIH COOTBETCTBYIO-
Iast eMHAYHAS JO3UPOBKA B paMKax 3((EeKTUBHOTO pPEeKMMa TO3UPOBAHMS) MOKET BapbUPOBATHCS IS KaXKI0-
0 KOHKPETHOTO TepaneBTHYECKOro OelKa, HalpuMep, B 3aBUCHIMOCTH OT CIIOC00a BBEACHHUS WJIM OT KOMOWHHU-
pOBaHUS C APYTHUMH (hapMaleBTHUECKUMH BEIIECTBaMHU. Taxke onpeneieHHOe TepaneBTHYecK 3(deKxTnBHOE
KOJINYECTBO (W/WIH €OMHWYHAS TO3MPOBKA) B CIIydae Ka)XIOTO KOHKPETHOTO MAlE€HTa MOXXET 3aBHCETh OT
MHOXXeCTBa (paKTOpOB, BKIIIOUas HapylIeHHUE, JICUCHHE KOTOPOTO MPOBOJIUTCS, M CTENICHb TSHKECTH ATOTO Hapy-
IICHHS; aKTUBHOCThH OIIPEAEICHHOTO MPHMEHSIEMOro (hapManeBTHYECKOTO BEIIECTBA; ONpPEICICHHBIN IpHMe-
HSIEMBII COCTaB; BO3PACT, Macca Teja, 00Iee COCTOSHUE 3/10pOBbs, TI0JI M 00pa3 MUTaHMs MalueHTa; BpeMs BBe-
JICHUS], CIIOCO0 BBEJCHUS M/MIM CKOPOCTH BBIBEJCHUS MIIM METa00JIM3Ma ONPEICIICHHOTO MTPUMEHIEMOTO CIIUTO-
ro 0enKa; NPOJOKUTENEHOCTD JIEYSHUSI H TOMY MOJ00HBIE (haKTOPBI, YTO XOPOLIO U3BECTHO B 00JIACTSIX TEXHHU-
KU MCITUIIHEI.

JlomromHUTEIBHBIE THITOBBIE (DapMAaleBTHYECKUE COCTABBI M CIIOCOOBI BBEICHUS OMHMCAHBI B IyOJIMKAIIUN
cormacao PCT WO 2011/163649 mox nazBammeM "CrnocoObl u coctaBbl misi [IHC pocraBkm waypoHat-2-
cynmbharaszpl" U nmpenBapuTesbHON 3asBke Ne 61/618638 mox HazBanmeM "IloakokHOE BBEJCHHE WAYpPOHAT-2-
cynmeharaspl”, moganHoi Ha peructparuio 30 mapra 2012 r., mojaHOE conepkaHre KOTOPBHIX BKIIOUEHO B JIaH-
HBIH TEKCT TIOCPEICTBOM CCBHIIKH.

Tarxoke CTOUT MOHUMATB, YTO B CIy4ae KaXkKI0TO KOHKPETHOTO CYyOBEKTa COOTBETCTBYIOIINE PEKUMBI JO3U-
pOBaHMS JOJDKHBI OBITH CO BPEMEHEM COIJIACOBAHBI B COOTBETCTBUM C MHAWMBUAYAJIbHBIMH TPEOOBaHMSAMH U
npodeccHoHANFHON OLICHKOH CIIENHUAaINCTa, OCYIIECTBIISIONIEr0 NPUMEHEHNE WM KOHTPOJIHMPYIOIIETO TpUMe-
HeHUe (epMEHTO3aMECTUTENHHOM Tepalny, a NMPUBEACHHBIE B JaHHOM TEKCTE JHana30Hbl JO3UPOBOK SIBIISIOTCS
TOJIBKO NMPUMEPAMH M HE OTPaHUYHMBAIOT 00bEMa WM PAKTUYECKON peaii3aliy 3asBIsIeMOTro H300peTeHUSL.

Ipumepsr

IIpumep 1. ['eHepanus ONTHMH3UPOBAHHOW KJIETOYHOH JIMHUHW, KOIKCIPECCHUPYIOMEH peKOMOWHAHTHBIE
12S u FGE.

B »TOoM mpumMepe MpOWUTIOCTpHpPOBaHA THIOBAs ONTHMH3MPOBAaHHAS KICTOYHAS JIMHHS, KOIKCIIPECCH-
pyromas pekombrunantablie [12S 1 FGE, koTopyio MOXHO MpUMEHSTH JJIsl TIOJydeHUs] peKOMOMHAHTHOTO Oelka
12S. JIns crienpanucTa B TaHHOM 00JIaCTH TEXHUKH OYEBUIHO, YTO CYIIECTBYET OOJBIIOE KOJTMIECTBO allbTEPHA-
TUBHBIX ITOJIXO0B, SKCIIPECCHOHHBIX BEKTOPOB M METOAOB KIIOHHPOBAHUSI.

TunmuaHo#M 3penoit ¢opmoil uenoBedeckoro ¢epmeHta uaypoHar-2-cynbdarassl (12S) sBusercs 525-
AMHMHOKHCIIOTHBIN TJIMKONPOTENH, KOTOPBIM sl ()epMEHTATHBHOM aKTHBAIMU IOABEPracTCsl akTHBHOMY IIPO-
[ECCUHTY W MOCTTPaHCISIMOHHON MOAM(UKAINH, TaKOW KaK IIIMKO3WIMPOBAHHWE WIIM KOHBEPCHsSI IMCTEHHA B
¢dopmmrimnuH (pur. 1). B kimeTkax MIICKONMHUTAIOINX KOHCEPBATUBHBIE OCTATKH IUCTEHHAa B (epmeHTe 12S
(t.e. B aMuHOKHCHOTE 59) nMpeobpasytoTcst B (OPMIIITIIMIKH MTPH HOMOIIN (GOPMUITIMIMHOOpasyromero ¢ep-
menTa (FGE). KonBepcus mucrenna B pOpMUITIMINH Ha aKTUBHOM y4acTke (epMeHTa 12S sBiseTcs BaKHBIM
3TAnoM 00pa30BaHMS aKTUBHOU (OPMEI HenoBedeckoro GpepMenTa cynbdarasbl. [lenbro JaHHOTO dKCTIepUMEHTa
OBIJIO CO37aHMe ONMTUMH3UPOBAHHON KJIIETOYHOH JIMHWH, Kodkcnpeccupytomed 12S u FGE, nns nonyyenus ak-
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THUBHOTO peKOMOHMHaHTHOTO 128S.

Ha ¢wur. 2 npuBeneHs! THIIOBBIE KOHCTPYKIMH Jutsl Kookcnpeccun 128 u FGE. Hanpumep, skcnpeccnoHHbIe
enuanLs! 125 1 FGE MoryT HaxoauThes Ha OTAENBHBIX BEKTOPAX, @ OTACJIBHBIE BEKTOPBI MOXKHO TPaHCHHUIHPO-
BaTh COBMECTHO WM OTAENbHO (pur. 2A). B anbTepHaTUBHOM BapHaHTe dKcrpecCHoHHbIe eauHUIbl 12S 1 FGE
MOTYT HaXxOJIUTLCS Ha OJHOM M TOM ke Bektope (¢dur. 2B). B omnoit koudurypanuu 12S u FGE moryt Haxo-
JUTHCSI HA OHOM U TOM XK€ BEKTOPE, HO PEryJIHpOBaThCS OTACIBHBIMH TPOMOTOPAMH, ¥ HA3bIBAThCSI OTACIIBHBI-
mu muctpoHamu (ur. 2B(1)). B anprepnaruBaoM Bapuante 12S u FGE MoryT OBITH CKOHCTPYHUPOBAHEI B BUJIE
TPaHCKPHITIIMOHHO CBS3aHHBIX IIUCTPOHOB, YTO o3HadaeT, uTo 12S u FGE cxoHCcTpynpoBaHbl B BUAE OTKPBITON
PaMKH CUMTBIBaHHMS I10]] yNpaBieHHeM ojxHoro mpomoropa (dur. 2B(2)). Kak npaBuio, y4acTok BHyTpeHHEH
nocanku pudocomsl (IRES) ckoncTpynpoBan TakuM o0pa3oM, 4yTOOBI caenaTh BO3MOXKHON KAII-HE3aBHCHMYIO
UHUIHAIMO TpaHcisiuy MatpuaHoii PHK (dur. 2B(2)).

YenoBeyeckyro KJIETOYHYIO JIMHHIO CKOHCTPYHUPOBAJM JUISI KOIKCIIPECCHM desoBedeckoro Oenka I2S c
AMUHOKHUCIIOTHOW MOCJE0BAaTENbHOCTRIO, npuBeneHHoNH B SEQ ID NO:2, u 4denoBedeckoro GhOpMUITITUIIH-
obpasyromero pepmenta (FGE) ¢ aMMHOKNCIIOTHOI Mocie0BaTenbHOCTHIO, TpuBeaeHHoi B SEQ ID NO:6.

SEQ ID NO:2 - nosmHOpa3MepHBIN MPEaIIeCTBEHHUK HIYPOHAT-2-CyIb(aTa3sl
MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLITVDDLRPSLGCYGDKLY
RSPNIDQLASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTI
PQYFKENGYVTMSVGK VFHPGISSNHTDDSPY SWSFPPYHPSSEK YENTK TCRGPDGEL
HANLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGYHKPHIPFRYPKEF
QKLYPLENITLAPDPEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQRKIRQ
SYFASVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHGWALGEHGEWAKYSNFDVATH
VPLIFYVPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLAGL
QVPPRCPVPSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIAY SQYPRPSDIPQWN
SDKPSLKDIKIMGYSIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFVDSDPLQDHNMY
NDSQGGDLFQLLMP

SEQ ID NO:6 - nmomHOpa3MepHBIH MpeaniecTBeHHUK yenoBeueckoro FGE
MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGAGAGSLAGSCGCGTPQRP
GAHGSSAAAHRYSREANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEAPA
RRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSEQVKTNIQQAVA
AAPWWLPVKGANWRHPEGPDSTILHRPDHPVLHVSWNDAVAYCTWAGKRLPTEAEW
EYSCRGGLHNRLFPWGNKLQPKGQHYANIWQGEFPVTNTGEDGFQGTAPVDAFPPNGY
GLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPSGKDRVKKGGSYMCHRSYCYRYR
CAARSQNTPDSSASNLGFRCAADRLPTMD

Jlist reHeparuy sKcrpeccupyomeit 12S kieTouHol TMHUN KIETKH CTa0MIBHO TpaHC(HUIMPOBAIN KOIOH-
ONITHMU3UPOBAHHOM HYKJIEOTHIHOH nocnenoBarensHocThio (SEQ ID NO:7), kogupytomeit 6enok 12S ¢ amuHo-
KHCIIOTHOHM TIOCenoBaTeNbHOCTRIO, puBeneHHo B SEQ ID NO:2, u HYKJICOTHIHON MOCIEIOBATEIHHOCTHIO
(SEQ ID NO:8), kogupyromieii gyenoBedeckuii pepment FGE, nmpusenennsiii B SEQ ID NO:6.

SEQ ID NO:7 - xogoHONITUMH3MpOBaHHAs HaypoHaT-2-cynbdaTaza (12S) Homo sapiens, BapuaHT TpaHc-
kpunta 1, MPHK

ATGCCCCCGCCCCGCACCGGCCGCGGCCTGCTGTGGCTGGGCCTGGTGCTGAGCAGC
GTGTGCGTGGCCCTGGGCAGCGAGACCCAGGCCAACAGCACCACCGACGCCCTGAA
CGTGCTGCTGATCATCGTGGACGACCTGCGCCCCAGCCTGGGCTGCTACGGCGACAA
GCTGGTGCGCAGCCCCAACATCGACCAGCTGGCCAGCCACAGCCTGCTGTTCCAGA
ACGCCTTCGCCCAGCAGGCCGTGTGCGCCCCCAGCCGCGTGAGCTTCCTGACCGGCC
GCCGCCCCGACACCACCCGCCTGTACGACTTCAACAGCTACTGGCGCGTGCACGCCG
GCAACTTCAGCACCATCCCCCAGTACTTCAAGGAGAACGGCTACGTGACCATGAGC
GTGGGCAAGGTGTTCCACCCCGGCATCAGCAGCAACCACACCGACGACAGCCCCTA
CAGCTGGAGCTTCCCCCCCTACCACCCCAGCAGCGAGAAGTACGAGAACACCAAGA
CCTGCCGCGGCCCCGACGGCGAGCTGCACGCCAACCTGCTGTGCCCCGTGGACGTG
CTGGACGTGCCCGAGGGCACCCTGCCCGACAAGCAGAGCACCGAGCAGGCCATCCA
GCTGCTGGAGAAGATGAAGACCAGCGCCAGCCCCTTCTTCCTGGCCGTGGGCTACC
ACAAGCCCCACATCCCCTTCCGCTACCCCAAGGAGTTCCAGAAGCTGTACCCCCTGG
AGAACATCACCCTGGCCCCCGACCCCGAGGTGCCCGACGGCCTGCCCCCCGTGGCCT
ACAACCCCTGGATGGACATCCGCCAGCGCGAGGACGTGCAGGCCCTGAACATCAGC
GTGCCCTACGGCCCCATCCCCGTGGACTTCCAGCGCAAGATCCGCCAGAGCTACTTC
GCCAGCGTGAGCTACCTGGACACCCAGGTGGGCCGCCTGCTGAGCGCCCTGGACGA
CCTGCAGCTGGCCAACAGCACCATCATCGCCTTCACCAGCGACCACGGCTGGGCCCT
GGGCGAGCACGGCGAGTGGGCCAAGTACAGCAACTTCGACGTGGCCACCCACGTGC
CCCTGATCTTCTACGTGCCCGGCCGCACCGCCAGCCTGCCCGAGGCCGGCGAGAAG
CTGTTCCCCTACCTGGACCCCTTCGACAGCGCCAGCCAGCTGATGGAGCCCGGCCGC
CAGAGCATGGACCTGGTGGAGCTGGTGAGCCTGTTCCCCACCCTGGCCGGCCTGGCC
GGCCTGCAGGTGCCCCCCCGCTGCCCCGTGCCCAGCTTCCACGTGGAGCTGTGCCGC
GAGGGCAAGAACCTGCTGAAGCACTTCCGCTTCCGCGACCTGGAGGAGGACCCCTA
CCTGCCCGGCAACCCCCGCGAGCTGATCGCCTACAGCCAGTACCCCCGCCCCAGCG
ACATCCCCCAGTGGAACAGCGACAAGCCCAGCCTGAAGGACATCAAGATCATGGGC
TACAGCATCCGCACCATCGACTACCGCTACACCGTGTGGGTGGGCTTCAACCCCGAC
GAGTTCCTGGCCAACTTCAGCGACATCCACGCCGGCGAGCTGTACTTCGTGGACAGC
GACCCCCTGCAGGACCACAACATGTACAACGACAGCCAGGGCGGCGACCTGTTCCA
GCTGCTGATGCCCTAG

SEQ ID NO: 8 - mosHOpa3MepHBIH peaecTBeHHUK hopMunrauimHoopasyomero ¢gepmenta (FGE) Ho-
mo sapiens, MPHK
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ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGTC
CTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCGGG
ACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCAGCG
GCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCTAACG
CTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCCCCATC
CCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGATGGGGA
AGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATGAAGTCAG
TAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAGGCTGAGAA
GTTTGGCGACTCCTITTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAAGACCAATAT
TCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCGCTAACTGGAG
ACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCATCCAGTTCTCCA
TGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGAAGCGGCTGCCCAC
GGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAATAGACTTTTCCCCT
GGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAACATTTGGCAGGGCGAG
TTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAACTGCGCCTGTTGATGCC
TTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGGAACGCATGGGAATGGACT
TCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAACGCTTAACCCAAAAGGTCCC
CCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCCTACATGTGCCATAGGTCTTA
TTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAACACACCTGATAGCTCTGCTTC
GAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGCCCACCATGGACTGA

O06e HYKJICOTHIHBIE TIOCea0BaTeNbHOCTH, Konupytomue 12S u FGE, perymupytorcs mpomoropom CMV
genoBeka. Tpancismus 12S MPHK npuBogut k cuHTe3y 550-aMHHOKHCIIOTHOTO TIOJTHOpasMepHoro Oenka 12S
(SEQ ID NO:2), KOoTOpBIi COAEPKHAT 25-aMUHOKUCIOTHBIA CUTHATLHBINA 1MenTh . CUTHABHBIA MENTH yIaIsIeT-
Csl, U PaCTBOPHUMBIH (DEPMEHT CEKPETUPYETCS U3 KICTKH.

Konmupyronyto nocnenoBatenbHOCTs HeoMHIIMH (ocdorpancdepassl (neo) OakTepuil W/wiau rel OnacTu-
qunuH S neamunassl (BSD) nmpuMeHMIH Uit TOTo, YTOOBI CIAETaTh BOBMOXKHOM CEJIEKIUIO TPaHC(UIIMPOBAHHBIX
KJIETOK, IPUMEHUB aHajor HeoMunHa G418 w/nnm GacTUANIMH COOTBETCTBEHHO. B100aBoK, MPUMEHHIIN TeH
MBIIMHOM nurunapodonarpeaykrassl (DHFR) B 12S- n/umn FGE-koaupytromem(ux) Bekrope(ax) st TOro, 4To-
OBl clieslaTb BO3MOXKHBIM BBIJICNICHNE KJIETOYHBIX JIMHUH, COAEP>KallMX MOBBIIIEHHOE KOJIMYeCTBO Komuid 12S-
w/umn FGE-xoaupyromux nocnenoBaTeIbHOCTEH IPH MOMOIIM CEJIEKIUH ¢ TTIOMOIIbI0 MeToTpekcata (MTX).

Krerku, BoipabaTsiBaromue 125, Boiiessim 1 IPOBOAMIN OTOOP IO YyBCTBUTEILHOCTH K JIEKAPCTBCHHOMY
Hpenapary A TOTO, YTOObI BBIJEIUTH KJICTKH C MOBBIIICHHBIM KOJHMYECTBOM KOIHUH TpaHC(HHULINPOBAHHBIX Te-
HoB 12S w/mmm FGE. KonnuectBennsiit ananu3 12S npoBoawm npu momonty ELISA.

KireTouHyro momysisiuio Takke MOIBEPTalii MpoIeype MomaroBoro otoopa B merorpekcare (MTX) mis
TOTO, YTOOBI BBIICTUTHh KJICTKH C TIOBBIIIICHHON BhIpaboTkol 12S. BripaboTky I2S oTciexuBamm BO BpeMs ce-
nexiuu ¢ npuMmenenneM MTX npu nomomu ELISA.

[Tocne HECKONBKMX LMKIOB KyJbTHBHUPOBAaHMS HECKOJBKO BbIpabarhiBatomnx [2S KIIOHOB mojBepraiu
CYCIIEH3MOHHO} ajanTanuu B OECCHIBOPOTOYHOM cpejie C MomaroBsiM cHipkeHneM ot DMEM, conepikamei
10%-HyI0 TESTYbIO CHIBOPOTKY, O OECCHIBOPOTOYHOIM XMMHYECKH OomnpenesieHHOH cpexabl. [Ipn xroHnpoBanuu
METOJIOM CEpUITHOTO pa3BeieHHs OBLIM IOJIyYeHBI HECKOJIBKO OTIENBHBIX MOMYJSunii KJIoHOB. Komonun otou-
paJu 1o pe3ysipTaTtaM aHainu3a epMmeHTaTnBHON akTuBHOCTH 12S 1 ELISA. /IBe cTaOMiIbHbIE KIETOYHBIC JINHUN
2D u 4D neMOHCTPUPOBAIH BBHICOKHI MPOIIEHT BRDKUBAEMOCTH W TIOBBINICHHYIO dKcTpeccuto 12S u Oputi 0TO-
OpaHBbI AT JOTIOTHUTEIBHOTO HCCIIEIOBAHUS.

[Tpumep 2. OneHka cTaOMIBLHBIX KIETOYHBIX JIUHUH, KOKCIIpecCUpyromux pekomouHanTasle 12S n FGE.

ITpoBoaNIN HOTOMHUTENBHBIE SKCIIEPUMEHTHI [UIS TIOJTyUCHUS XapaKTEPUCTHUK ABYX KJIETOYHBIX THHUH 2D
1 4D, koakcnpeccupyromux 12S u FGE.

Crnenuduyeckass akTHBHOCTb.

CHavasia OLICHMBAJIN CHEUU(PHUYECKYIO aKTHBHOCTH (epMeHTa [2S. AHanm3 crnenuuueckoil akTHBHOCTH
(epmenra 125, BeIpabaThiBaeMOro KJICTOUHBIMY JIMHUAMH 2D 1 4D, mpoBoAMIIN ITPH TTOMOIIHN (IIyOPECLIEHTHOTO
ananmza ¢ 4-MUF. Bkpariie, B JaHHOM aHaJIM3e OLICHUBAIOT THAPOIN3 cyocTpata 12S - 4-meTumymobemdepu-
cynbpata (4-MUF-SOy). [Tocne pacmernnenus cyocrpara 4-MUF-SO, 12S monekyna npeobpasyercst B cynbhar
¥ TpUpoaHbIi (iyopecuenTHbIH 4-meTrnymoemmmpepun (4-MUF). B pesynbrate epMeHTaTHBHYIO aKTHB-
HOCTB [2S MOXXHO OmpeeNnnuTh, OLleHUBas o0IIee n3MeHeHHe (PIIyOPECIIEHTHOTO CHTHAJIA CO BpeMeHeM. B aTom
JKCIIEPUMEHTE OYMIICHHBIN Oenok 12S, mosydeHHBI 13 demoBedecknx KiaeTodHbIX JuHui 12S-AF 2D u 4D,
WHKYOHpOBaM ¢ pacTBOpoM 4-metuinyMmoemmudepmi-cynabpara (4-MUF-SO,), conpio kamus, Sigma Cat. # M-
7133). KanuOpoBKYy B JaHHOM aHAJIM3€ MPOBOIMIIN, MTPUMEHSISI TPYIIITEI KOHTPOJBHBIX 00pa3IoB, COMEPIKAIINX
KOMMeEpUYeCKH MOCTYImHBIH (pepMeHT I2S, pa3BeneHHBI B MAaTOYHOM pacTBope B cooTHomeHuH 1:100, 1:200 u
1:20000. ®epMeHTHBIN aHAHM3 MPOBOIMIH TTpH 37°C mpH MOMOIIM OTKaITHOpoBaHHOTO (hiyopometpa. [Tpmme-
HssL 3Ha4YCHUS (IIyOPECIEHIINH, TOJyYeHHBIE IS KaXKJOTro ATAIOHHOTO 0o0pasia, MpOLEeHTHBIH KoddduiueHT
Bapuanuy ONpeessUId ITPY TIOMOIIH CIEAYIOIIETO BIPAXKESHUS:

ogip =Cmanoapmuoe omxnonenue ucxo0uno20 snavenus dayopecyenyuu (N = 3) v . 0%
Cpeonee snauenue gryopecyenyuu

3arem mpoueHTHbIE 3HaYeHUsT KB npumensim ais pacyera CKOPPEeKTUPOBAaHHOM cpeHell GiryopecleHInn
JUISL KaxJoro oOpasia, Uit TOro 4TOOBI OIPEAEINTh PErHCTPUpPYeMylo (PepMEHTATUBHYIO aKTHBHOCTH, BBIpa-
JKeHHYI0 B ME/Mi1, ipy moMonm creyronield popMyIibl:

5l (CE(D) lumons/ L ( 1/1 j 2,111\ luac 1uE (KP)
mb [ m/l =(CL
10ED 10* mI )\ 0,014/1 \ 60 mun \ umons

CE® - orpunarensHas CKOPpEeKTHpOBaHHAsI CpeHss (QIyopeceHIus;
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KP - kpaTHOCTH pa3BeicHUs.

OpHa MIWUIACIWHUIIA aKTUBHOCTH COOTBETCTBYET KOJNMYECTBY (hepMEHTa, HEOOXOJUMOTO JIIsl IpeBparle-
HUS OJTHOTO HAHOMOJIS 4-MeTHITyMOeIudepui-cyibdaTa B 4-MeTunyMmOeumdeput 3a o1Hy MUHYTY 1ipu 37°C.

ITpoteHT KOHBEPCHH B (POPMIITITHIIHH.

st onpenenenus npoueHta FGly-koHBepcHn MOXKHO ITPUMEHSTh MENTUAHOE KapTUpoBaHue. J{is akTiBa-
muu 12S HeoOXomnMa KOHBEpCHS ITUCTEWHA (COOTBETCTBYIOMIETO TMO3WIMH 59 3penoro yenoBedeckoro 12S) B
hopmunTIIUIIMH pu ToMot| GopmurauimHOOpasyromero Gepmenta (FGE), kak mokazano Huxe:

(HO)
HS Oy H
j DOBMHUFTIHLMH- T
XxxXxxCys XxxProXxxArgXxxXxx - XxxXxxFGly X xxProXxxArgroo{xx
{Ser) (Ala) cbpasyioinit thepMeHT {Ala}

CrnenoBatenbHO, MPOIEHT KOHBepcHH B Gopmmirmniud (%®PI") MOXKHO paccunTaTh, UCIIONB3YS CIEAYIO-
myto hopmymy:

KomigectBo axTHBHLIX Monekyn 128
%®I (128) = x100
Ofmree KOIHIECTEO (AKTHEHEIX + HEeAKTHBHEIX) MOIEKyH [28

Hanpuwmep, 50% @I o3Hayaer T0, 4TO MMOJOBHUHA OYHMIIEHHOTO peKOMOWHAHTHOTO 12S epMeHTaTHBHO He-
aKTHBHA U HE OKa3bIBaCT TepaneBTHIeCcKoro 3 dekTa.

s pacuera % OI nmpuMeHsITH eNTHIHOE KapTHpoBaHue. Bkpatie, pekomOuHaHTHEIH Oenmok 125 pacmre-
TUISJTH HAa KOPOTKHE NETTHABI IPH TOMOIIHX IpoTeas (HarpuMep, TPUIICHHA WIH XUMOTpHIcHHa). KopoTkue nemn-
THIBI Pa3IeIsUIN U MOJTydaliu uX xapaktepuctuku npu momortd HPLC. Tlentua, B cocTaB KOTOPOTO BXOJUT TIO-
3UIIMsI, COOTBETCTBYIONIAS MO3KUIHA 59 3pesioro yenoBedeckoro 12S, BeIOUpanu, 4ToObl onpenenutsb, 0bu1 11 Cys
B mo3unuu 59 mpeobpazosan B FGly, mo cpaBHeHHIO ¢ KOHTposieM (Hampumep, OenkoM 12S 6e3 koHBepcuu B
FGly nmu 6enxom 125 co 100% xonBepcueit B FGly). Ha ocHOBaHMH COOTBETCTBYIOIIMX MUKOBBIX ILIOIIAICH
MOXHO OIIPEEINTh KOJIMYECTBO MENTHIOB, coxepxamux FGly (cooTBeTcTByIOIIEe KOJMUECTBY aKTHBHBIX MO-
nekyn I12S), u obmmee xonnvecTBo nmenTuaoB, cogepxkamux FGly u Cys (cooTBeTcTBYyIOIIEE O0IIEMY KOJINYECTBY
MoJekyn 12S), n paccunrars cooTHOmEHNE, oToOpakatomee %o I

Koppemsiius mexxay nmpoueHTom kouBepcun B FGly n criennpuueckoii ak THBHOCTBIO.

TumoBast Koppensiuust Mex 1y npoueHTtoM koHBepcur B FGly u cnennguyeckoil akTHBHOCTBIO MTPOMILITIO-
crpupoBana Ha ¢ur. 3. Kak BuiHO, JaHHBIE MTOKa3bIBAIOT, YTO Oo0Jiee BRICOKHH IpoleHT KouBepcun B FGly npu-
BOJIMT K OoJiee BBICOKOH (pepMEHTATUBHOM aKTUBHOCTH 12S.

Kapra rimukanos.

[IpoBoamin omnpeneseHre cocTaBa MIMKaHOB peKOMOMHAHTHOTO Oenka [2S, BeipabaThiBaeMOTO KIECTOYHBI-
Mmu simHAIMA 2D 1 4D. KonudecTBeHHYIO OIIEHKY COCTaBa TNIMKAHOB MTPOBOIVIIN TIPH MOMOIITH aHHOHOOOMEHHOH
xpoMmatorpadun. Kak onmucaHo Hike, KapTa TITUKAHOB peKOMOMHAHTHOTO 12S, mosydeHHas B 3THX YCIOBUSX,
COCTOHT M3 CEMH IHKOBBIX T'PYIII, MIIOUPYIOLIUXCS B COOTBETCTBUH C BO3PACTAHHEM KOJIMYECTBA OTPHUIIATEIIb-
HBIX 3aps/IOB, IO MCHBIICH Mepe, YaCTUYHO MPHHAICKAIINX TIHKO(POpPMaM CHAJIOBOM KHUCIOTHI H MaHHO30-6-
(docdara, monyueHHBIX B pe3yibTate (PEPMEHTHOTO paclIeIUICHUs. BkpaTiie, OYHMINECHHBINH pEeKOMOWHAHTHBIN
12S, mosmy4eHHbI pU IPUMEHEHUH OECCHIBOPOTOYHOTO Criocoda KIETOYHOIO KyJbTHBUPOBaHUS (OECCHIBOPO-
touHast 12S-AF 2D u 6eccriBopoTounas 12S-AF 4D), u koHTponbHBIH pekoMOuHaHTHEIH [2S obpabareiBamm (1)
OYMIICHHBIM (pepMeHTOM HelpaMuHKAa30i (BeiaenenHoi u3 Arthrobacter Ureafaciens (10 ME/Mki), Roche Bio-
chemical (Mugnanamonuc, Mannana), Cat. # 269 611 (1 E/100 Mxi1)) 11t yaaieHUs: OCTATKOB CHAJIOBOM KHCIIO-
THI, (2) anxanuHpocdarazoil Ha npoTspkeHuH 2 49 ipu 37+1°C a7t HOJTHOTO BEICBOOOXKIECHUS OCTAaTKOB MaHHO30-
6-ocdara, (3) ankanuHpochaTazoit+HelipamMuauaa3on win (4) He mpoBoawiIN 006padboTky. Kaxnoe dpepmenra-
THBHOE PacCIIeIUICHHE aHAIM3UPOBAIIN MPH ITOMOIIN BHICOKO3(PPEKTUBHOW aHUOHOOOMEHHOM XpoMaTorpaduu ¢
UMITyJIbCHBIM aMIiepoMeTpuueckuM JetekTupoBanueM (HPAE-PAD), wcmonb3ys aHaTUTHUYECKYIO KOJOHKY
CarboPac PA1 Analytical Column ¢ npeaxomonko#t Dionex CarboPac PA1. B kaxxjaoM aHanm3e IpUMEHSIIN 3Ta-
JIOHHBIE TPYTIBI CHAIOBOW KHUCIOTHI M MaHHO030-6-pocdara B quanazone, cocrapistomnieM oT 4,0 1o 2,0 HMOJb.
[Ipumensiim M30KkpaTHdeckuii crocod ¢ ucnonszoBanueM 48 MM anerara Hatpus B 100 MM ruapokcuia HaTpust
Ha MPOTSHKCHUH KaK MUHUMYM 15 MUH npu ckopocTd motoka 1,0 MiI/MUH Ipu BHEUTHEHW TeMIepaType KOJOHKU
JUTSL JTFOMPOBaHUS KaKJIOTO MUKa. JJaHHEIE, MOMyYeHHBIC TS KAKIOTO OTACIHHOTO dTamna Js oopasmos 12S-AF
U KOHTPOJILHOTO 12S, 00benuHsIIM Ha OHOW XpOMAaTOrpaMMe, YTOOBI TIONYYHUTh KapTy TIHKAHOB JIJIS KaXKIOTO
COOTBETCTBYIOIIEr0 peKOMOMHAaHTHOTO Oenka. Kak mpowmutocTpiupoBaHo Ha ¢ur. 4, Ha THIIOBOI KapTe IJIHKa-
HOB Juts [2S, BEIpabaThiBaeMOro KIeTOYHBIME JHHUAMU 2D u 4D, npecTaBiIeHbl TUITUYHBIC HTIONUOHHBIC THKU
(B TIOpsIIKE DIIIOMPOBAHUS), COOTBETCTBYIONINE HEUTPAILHBIM, MOHO-, JUCATTUPOBAHHBIM, MOHO()OCHOPHUITHPO-
BaHHBIM, TPUCATMPOBAHHBIM M THOPUAHBIM (MOHOCHAJIMPOBAHHBIM M KIMHMPOBAHHOMY MaHHO030-6-ocdarty),
TETPACHATUPOBAHHBIM M THOPUIHBIM (IUCATTMPOBAHHBIM M KAITUPOBAHHOMY MaHHO030-6-pocdary) u mudocdo-
PUITUPOBAHHBIM TIIHKAHAM.

ITpumep 3. BeccriBopoTOUHOE CYCIIEH3MOHHOE KIETOYHOE KYJIHbTHBHPOBAHUE.

DTOT MpuUMEp IEMOHCTPUPYET, YTO MOXKHO pa3paboTaTh CIOCOO OECCHIBOPOTOYHOTO CYCIIEH3MOHHOTO
KYJIETUBUPOBAHUS B OOJBIINX MacIiTadax M KyJIbTUBUPOBAHHS ONTHMH3HPOBAHHOW KIICTOYHOHN JHHUU IS
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MOy4eHHs] peKkoMOnHaHTHOTO 128S.

Cuctema 17151 6€CCBIBOPOTOYHOTO CYCTIEH3HOHHOTO KyJIbTHBUPOBAHHMS.

Bxparie, KynbTypy UIsl TIOCceBa IOJyYalld, MPUMEHsA KieTouHyio nuHuio 2D wim 4D u3 mpumepa 1.
Knetku mepenocnim B 250 Mul Kadajiky Al TKAHEBOTO KyJIbTUBHUPOBAHHSA, COAEPIKAIIYI0 OECCHIBOPOTOUHYIO
XUMHYECKH OIPEIeNICHHYIO Cpeny ISl pa3MHOKeHHs ¢ gobapnerreM MTX mist cenexium, ToBOamIN 6ukapoo-
HatoM Hatpus 1o pH 7,3 m BeipammBamm npu 37°C npu 5% CO, Ha mpoTsDKEHUH HECKONbKHX aHei. Korma
KyJIbTypa JOCTHUrajia JOCTaTOYHON KIIETOYHOH IJIOTHOCTH W JKU3HECTIOCOOHOCTH, MCXOAHYIO KyIbTYPY IS TO-
ceBa MPUMEHSUIN JUTSI MHOKYIISIWHU TIEPBOM TPYIBI IS IIOATAITHON SKCIIAHCHH KJIETOYHOU KyIbTyphl B 500 M
KavaJikax JJisl TKAHEBOTO KYJIbTUBHPOBAHMUS, a 3aTE€M - B | JT Kayalkax JUIsl TKAHEBOTO KYJIbTHBHPOBAHUS.

OKCNaHCHIO MEePHOANYECKON KyJNbTYphl MPOBOJWIN MyTEM MepeHeceHHs Kaxkaod u3 1 i kyneTyp B 10 1
Cellbag bioreactor® (Wave Europe) m moGaBieHus cpensl ais dkcmancud. [locine MOCTYKEHUs TOCTaTOYHON
KJIETOYHOH IUIOTHOCTH JTOOABIISUIM HOBYIO CpEy VISl OKCIIAHCHU W BBIPAIMBAIN KIETKH J0 JOCTaTOYHOH IIOT-
Hoctu. 10 1 Cellbag mepenocunu B cuctemy Wave bioreactor® (Wave Europe) n MmoaudumupoBanu ycIoBUs
KyJIbTHBUPOBaHUs, YTOOBI 00ECIIeYnTh BO3MOXKHOCTh POCTa IIPH HENpephIBHON nepdy3un cpensl. [IpoBoaunm
JIOCTaBKY CPEIIbI I POCTA U IKCITAHCHH, a 00pa3lbl coOupany s ananusa pH, riryraMmuHa, riryramara, TIFKO-
3bl, aMMOHHUSI, J1akTata, pCO, 1 OCMOJIIPHOCTH B OTCYTCTBHE META0OJIUTOB.

[Mocne mocTiXeHMs! OCTATOYHOM KJICTOYHOH IIOTHOCTH BCIO 10 JI KJIETOYHYIO KYJBTYPY NEPEHOCHIIH B
50 1 Wave Cellbag bioreactor®, comepskamuii CBEXyI0 cpefy Ul KCIIAHCHH, W BBIPAIUBAIIH JI0 IOCTATOYHOH
TUIOTHOCTH, TIpUMeEHsIs cucteMy Wave bioreactor®.

3areM NMPOBOAMIN IKCIIAHCHIO KJIETOK, mpuMeHsist 200 11 01HOpa3oBbIii OMOpeakTop U HEHTPU(YKHOE Tep-
¢dy3monHoe yctpoiictBo (Centritech® CELL II unit, Pneumatic Scale Corporation), KoOTopoe OBIIIO CKOHCTPYH-
pOBaHO Il KOHIEHTPALMH KIETOK M OYHUCTKH CpPeIpl I MOBTOPHOTO IMKIA BO BpeMs TMepdy3nOHHO-
OTIOCPEIOBAaHHOTO KIIETOYHOTO KyIbTHBUpOBaHWs. Cpeny mis skcnancuu (moBeneHnyro mo pH 7,10) uHOKYIIH-
poBamu 9acTeio 50 71 KyJIbTYpPhI M BRIPAIIUBAIIHN 10 JOCTATOYHOH KJIETOYHOH TUIOTHOCTH.

Janee gacts 200 11 KyIbTYpHI ipuMeHsUTH 1151 oceBa B 2000 11 ogHOPa30BBI OHOpEaKToOp M HEHTPUYIK-
Hoe nepdy3nonnoe ycrpoiictBo (Centritech® CELL II unit, Pneumatic Scale Corporation) B cpemy JUis cepuii-
HOTO MPOM3BOJICTBA (oBeaeHHYI0 10 pH 7,20). KiteTkn BhIpanivBaiv B YCIOBHSIX ISl TIEPUOINIECKOTO POCTA.
[Tocne AByX AHEH BBIpAIIMBaHIS YCIOBUS KOPPEKTHPOBAIH C yYETOM HENPEPHIBHOM Nep(dy3uH 10 JOCTHKCHHS
nepexoHoi ¢a3bl. KileTkn BIpamuBamy B yCIOBUAX IS Tep(y3MOHHOTO pocTa Ha MPOTSHKEHUH 24-4acOBOM
MepEeXOHOM (a3sl.

Jlst mponsBocTBeHHOH (a3wl npumensin 1Ba toHuta Centritech CELL II. IlponsBoncreennyto ¢a3y Ha-
YHHAJIM TPUOIN3NTETRHO Yepe3 24 ¥ 1ocie Havaia nepexoJHoi (asbl 1 MpomoinKaid Ha IPOTSHKEHUN HEOOXO-
JIIMOTO TIEPHOJIa BPEMEHH, PETYIUPYS CKOPOCTh TCUCHHSI.

XoTs onpeeneHHbIe KOMIIOHEHTHI, COCTaBbl U CIOCOOBI, ONMHMCAaHHBIE B JaHHOM JOKYMEHTE, OBIIM OIHca-
HBI B COOTBETCTBHU C OIPEICIICHHBIMHI BapHaHTAMH pealn3aliil H300peTeHHs, JaHHBIC MMPUMEPHI CITyKaT HC-
KITFOYHTENIFHO JJIS WIUTFOCTPUPOBAHUS KOMIIOHEHTOB H300pETEHHS U HE OTPAaHUIHBAIOT €TO0.

YmotpebnsieMoe B JAaHHOM TEKCTE€ B ONMHCAHUM HM300peTeHUS M B (opMylie M300pETCHHS €IMHCTBEHHOE
YHCIIO, €CIIM YeTKO HEe YKa3aHO MHOE, MOApa3yMeBaeT U MHO)KECTBEHHBIE OOBEKTHI. IIyHKTEI opMysl n3oope-
TEHWS WU OTMCaHUs, KOTOphIE cofepkaT "wiu" MEeXIy OJHUM WiIH 00Jiee YICHOB IPYIIIBI, CHUTAIOTCS yIOBIIE-
TBOPUTEIHHBIMH, €CIIH OJUH, O0Jiee YeM OIWH WM BCE WICHBI IPYMITBI MPUCYTCTBYIOT, 3aJeICTBOBAHBI I Ka-
KUM-JTH0O IPYTHM CIIOCOOOM CBSI3aHBI C JaHHBIM IPOJYKTOM HIIM IIPOLIECCOM, €CIIM HE yKa3aHO OOpaTHOE WM
MHOE HE OYEBHIHO M3 KOHTEKCTa. 300peTeHne BKIIFoYaeT BapUaHThl peajIn3alliii, B KOTOPHIX TOJIBKO OANH WICH
U3 TPYIIIBI IPUCYTCTBYET, 3aJICHCTBOBAH WIH KAKUM-THOO JPYTUM CIIOCOOOM CBSI3aH C JaHHBIM MPOJAYKTOM WA
npoueccoM. M300peTeHne TakKe BKIIOYAET BapUAHTHI PEeAIM3allii, B KOTOPHIX 0OJiee OJHOTO WIJIM BCE WICHBI
TPYIIEI MPUCYTCTBYIOT, 3aICHCTBOBAHBI MU KAKHM-ITHOO JPYTHM CIIOCOOOM CBSI3aHBI C JaHHBIM MPOJIYKTOM
W npoueccoM. Kpome Toro, CTOMT MOHUMaTh, 4TO H300peTeHNE BKIIOYAET BCE BapHaly, KOMOWHAILIMH U TIe-
PECTaHOBKH, B KOTOPHIX OIHO MM 0ojiee OrpaHHUYEHHH, JIEMEHTOB, ITyHKTOB, ONHCATEIHHBIX TEPMUHOB H T.JI.
W3 OHOTO WM 0OoJiee MEePEeYUCICHHBIX ITyHKTOB (POPMYIBI M300PETEHHS BCTABJICHBI B JAPYTOH IYHKT, 3aBUCH-
MBIH OT TOTO K€ OCHOBHOTO ITYHKTa (MM, B 3aBICHMOCTH OT COAEP)KaHUs, OT JTF0O0TO IPYroro IyHKTa), €CIIH HE
yYKa3aHO MHOE WM €CIIM JUIA CTICIIHANNCTA B JAHHOW 00JIaCTH TEXHUKH OYEBHIHO, YTO MOXKET BOSHHKHYTH IIPO-
TUBOpEYNE WM HECOTJIACOBAHHOCTB. TaMm, Te AJIEMEHTHI MPEICTAaBICHBI B BHJE CIHCKa (HalpuMep, B BUAC
rpynmsl MapkyIna win B moo0HOM (opMaTe), CTOUT MOHUMATh, YTO KaXKIast MOATPYIINA JIEMEHTOB TaK)Ke pac-
KpbIBaeTcs, a Jr000H(bie) 37eMeHT(bl) MOXKHO YIAUTh U3 rpymiisl. CTOMT IIOHUMATh, 4TO, B 00ILEM cily4ae, Tam,
TJie TOBOPUTCS, YTO N300pETEHNE WM acTIeKTHl M300pETECHHS COJCPIKUT/COEPIKAT KOHKPETHBIE AJIEMEHTBHI, IIPHU-
3HAKH ¥ T.J., ONIPEACICHHbIC BAPHAHThI pealli3allii H300pPETEHNS WITH aclleKThl H300pETEHHs COCTOST WM TIpe-
MMYILECTBEHHO COCTOST M3 TaKHMX DJIEMEHTOB, MPU3HAKOB U T.J. JIIs ynpolueHus B TaHHOM TEKCTE TaKHe BapH-
aHTBI pealn3allii N300peTeHUst He OBUTM OTAENHHO MOJAPOOHO OMKMCAHBI B KAXKIOM M3 ciiydaeB. Takxke CTOUT
MOHUMATB, YTO JIFO0OH BapuaHT peau3alliy WIH aCIEeKT M300PETCHUS MOXET OBITh IOJHOCTHIO HCKIIOYEH W3
(hopMymBI H300peTeHUs BHE 3aBUCUMOCTH OT TOTO, IPUCYTCTBYET JIH 3TO KOHKPETHOE UCKITIOYCHHUE B OMMUCAHHUN
n3o0perenust win HeT. [lyGnukarim, BeO-CaiTel M APYTHE CCBUIOYHBIC MAaTEpHANbl, YIIOMHHACMBIC B JTaHHOM
TEKCTE IJIsI ONMCAHWS YPOBHS TEXHWKH HM300pPETCHHS W JOMOIHHUTEIBHBIX MOAPOOHOCTEH B OTHOIIEHHH €TrO
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HpaKTPI‘-IeCKOﬁ pcain3annu, BKIHOYCHBI B ,HaHHLIﬁ TEKCT MOCPEACTBOM CCBIIIKH.

OOPMVIIA U30BPETEHUA

1. Kitetka muis mosrydenus 6enka uayponart-2-cynbdarassl (125), cogepxarmas

MIEPBYI0 HYKJIEMHOBYIO KHCJIOTY, KOAMpYIOMyto Oenok 125, comeprkammii aMHHOKHCIOTHYIO ITOCIIEI0BA-
TEJNBHOCTS, 10 MeHbIel Mepe Ha 90% unentuunyto SEQ ID NO:1; u

BTOPYIO HYKJICHHOBYIO KHCIOTY, KOAMPYIONIYIO Ocnok (opmunrmunuHoOpasyromero ¢gepmenra (FGE),
coJiepKaluii aMUHOKUCIIOTHYIO TIOCJIeI0BAaTENbHOCTD, 10 MeHbIlel Mepe Ha 90% unentuunyio SEQ ID NO:5,

MpUYEM TIepBasi W/WJIH BTOpPasi HYKICHHOBBIC KHCIOTHI SBJISIFOTCS K30TCHHBIMH, W MPHU 3TOM KJIETKA MPH
KyJIbTHBUPOBAHUH B YCIIOBHMAX KJIETOYHOH KyJIBTYpbl BbIpabaThiBaeT Oenok 12S Ha yposue, kotopsiii B 0,3-10
pa3 BeIle YPOBHS (hOPMIIITIIUIITHOOpa3yomero pepMenTa, BEIpadaThIBacMOro KICTKOM,

npudeM 1o MeHbiner mepe 70% 6enka I2S mMeroT octatok nuctenHa, cootsercTByomui CysS9 n3 SEQ
ID NO:1, npeo6paszosannslii B Ca-popmunrinnus (FGly).

2. Knerka mo 1.1, oTimugaromascs TeM, 4To 1mo MeHbIne mepe 80%, mo menbpmeii Mmepe 90%, mo MeHbIIeH
Mepe 95% wnnm o MensIeit Mmepe 97% 6Oenka 12S umeroT octaTok mHcTenHa, cooTBeTcTBYIonT Cys59 n3 SEQ
ID NO:1, npeo6paszosannsrii B Ca-popmunriunud (FGly).

3. Kiretka mo nrob6omy u3 mm.l u 2, oTiIMdaromascs TeM, 9TO TepBas WKW BTOpas HYKJICHHOBAsl KUCIIOTa
(byHKIIMOHATLHO CBsI3aHa ¢ mpomMoTopoM hCMV.

4. Knerka mo mo6omy u3 1. 1-3, oTingaromasicst TeM, 9TO NepBas HyKJICHHOBAsI KHCIOTa COIACPIKUAT TO-
CIIeZI0BAaTENFHOCTH, 10 MeHbIel Mepe Ha 70% naentnunyro SEQ ID NO:7.

5. Knetka mo mo6omy u3 mm. 1-4, omimvaroniasicss TeM, 9YTO BTOpas HYKICUHOBAs KHCJIOTa COACPIKUT II0-
CJIeI0BaTeNIbHOCTD, 10 MeHblel Mepe Ha 70% uaentuunyio SEQ ID NO:8.

6. Knerka mo mro6omy u3 1. 1-5, oTiinvaroniasicst TeM, 94TO Kak MepBasi, TAK U BTOpasi HyKJICHHOBBIC KUCIIO-
THI SIBJISIFOTCS DK30TCHHBIMH.

7. Knerka no mo6omMy u3 M. 1-6, oTIM4aromasicst TeM, 9TO SBISCTCS KICTKON MIICKOIUTAOIIETO.

8. Knetka mo n.7, oTiinyaromasicsi TeM, 4TO SBJISICTCS KIETKOH uenoBeka win kinerkoit CHO.

9. Kitetka o mo6omMy 13 mir. 1-8, oTIuJaromascs TeM, 4To 1mepBas HyKJISHHOBas KUCIIOTa KOAUPYeT OeIok
12S, comeprkammii aMHHOKHUCIIOTHYIO MTOCJIEIOBATEIBHOCTD, TI0 MEHBIICH Mepe Ha 95% MIEeHTHYHYIO WIIN TIOJ-
HocThiO HaeHTHaHyI0 SEQ ID NO:1.

10. Knerka mo qro6oMy u3 1. 1-9, oTiudaomascs TeM, 9To rmepBas HyKJIEHHOBAs KUCIIOTa CONEPIKUT TI0-
CIIeZIOBAaTENIFHOCTh, TI0 MeHbIel Mepe Ha 70% wuaentuunyio SEQ ID NO:7, u BTOpas HyKIeWHOBas KHCIOTa
COJIEP>KUT MOCIIEI0BATENBHOCTD, 10 MeHbIIel Mepe Ha 70% uaentuunyo SEQ ID NO:8.

11. Kiretka mo mmo6omy u3 m. 1-10, oTiauyaroniascst TeM, 4To BTopasi HyKJICHHOBasI KHCJIOTa KOIUpyeT Oe-
nok FGE, conepxauiuii aMMHOKUCIOTHYIO MOCJIEI0BATEIbHOCTD, 10 MEHbIIEH Mepe Ha 95% HIEHTUUHYIO WIH
nonHocThio uaeHtuuHyo SEQ ID NO:5.

12. Knerka no mob6omy u3 mi.1-11, orauyaromasicst TeM, 4yTo BelpabateiBaeT 0enok 12S ¢ ynensHOM mpo-
JTYKTUBHOCTHIO BhIIe 30 II/KIETKY/ICHb.

13. Cnoco6 nomydeHus: peKOMOMHAHTHOTO Oeika [2S, BKITIOYaromuii KyJIbTHBUPOBAHKE KIETKH IO JF000-
My u3 1. 1-12 B yCIOBHAX, 00eCTIeunBaIONIUX COBMECTHYIO dKcnpeccuio 6enkoB I2S u FGE B kietke.

14. Crioco6 1o 1.13, oTIMYaronuiicst TeM, 9TO KJIETKY KyJIbTHBUPYIOT B OHOpeakTope.

15. Croco6 mo .14, otnuyatontuiicss TeM, 9To 00beM duopeaktopa coctasisier 10, 200, 500, 1000, 1500
nmm 2000 1.

16. Crioco6 no mo6omy u3 1. 13-15, oTmgaromuiicss TeM, 9TO KyJIbTUBHPOBAHUE SIBJISCTCS MEepPy3UOH-
HBIM TIPOIIECCOM HITH MPOIIECCOM, MMPOXOASIINM B POJLICPHOM (hIIaKOHE.

17. Cnoco6 mo .13, OTITUYAIONIHUICS TeM, YTO KICTKH KYJIbTUBUPYIOT B OECCBIBOPOTOYHOM CpeIe.

18. Crioco6 o n.13 wim 17, oTnnyatomuiicst TeM, YTo KIETKH KYJIbTUBHPYIOT B CYCIIEH3UH.

19. Cnoco6 mo marodomy w3 mi.13-16, OTIMYAOIIMICSA TeM, YTO JOTOJHUTEIHFHO BKIFOYACT ITAll OYHCTKH
pexoMOuHaHTHOTO Oeika 12S.
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SEQID 1 Ser Glu Thr Gln Ala
NO: 1

281
301
321
341
361
381
401
421
441
461

521

DKCTPECCHOHHSLIE SIMHHLbI HA OTAEMNLHLIX BEKTOPAX (KOTpaHC hekUMA MNK NOCNe0BATENbHbIE TPAHChaKLMK)

035511

21 Asp Leu Arg Pro Ser
41 Gln Leu Ala Ser His

61 Pro Ser Arg Rzl Ser
81 Asn Ser Tyr Trop Arg val Hi

101 Asn Giy Tvr Val Thr Met

121 Thr Asp Asp Ser Pro Tyr Ser Trp Ser Phe Pre Pre Tyr His
141 5 Lys Thrx Cys Arg Gly Fro Asp Gly Glu Leu His
161 V Leu Asp Val Pro Clv Cly Thr Lew Prc Asp Lys
181 Leu Glo Lys Me® Lys Thr Ser Ala Ser Pro Phe
201 ¢ His Ile Prc Phe Arg Tyr Pro Lys Glu Phe Gln Ly
221 Leu Ala Pro Asp Pro Glu Val Prc Asp Gly Leu
241 Azp Ile Arg Gla Arg Glu Asp Val Gla Ala Leu
261 Pro Val Asp Phe Gln Arg Lys Ile Arg Gln Ser
Owr. 1A
Tyr Leu Asp Thr Gla Val Gly Arg Leu Leu Ser Ala Leu Asp Asp L
Ser Thr Ile Ile Ala Phe Thr Ser Asp His Gly Trp Ala Leu Gly
Ala Lys T Ile
Arg Thr Tyr
Ser Ala Ser Gln Leu Met Glu Pro Gly Arg Gln Ser Met Asp Leu
Lev Phe Pre Thr Leu Ala Gly Leu Ala Gly Leu Gln Val Pro Pro
Ser ?he Ris Val Glu Leu Cys Arg Clu Gly iys Asn Leu Leu Lys
Asp Leu Glu Glu Asp Pro Tyr Leu Pre Gly Asn Pro Arg 6lu Leu
Tyr Pro Arg Pre Ser Asp Ile Pre Gln Trp Asn Ser Asp Lys Pro
Lys Ile Mest Gly Tyr Ser ILe Arg Thr Ile Rsp Tyr Arg Tyr Thr

@ur. 1B

BapuaHTh! KOSKCTIpeccud 125 u SUMF1

|

ﬂpomomp‘ 128 {S'UTR I_

_||_Ip0MOTUD‘ SUMF1] FJUTR I_

dur. 2A

Cys | - TUNOBbIN YYECTOK KCHBEPCHM LUCTEWHE

3KCNPECCHOHHLIE eUHKULLI HA OHOM BeKTope (0AHA TPaHCdIeKLWA)

1) OTaernbHLE YCTPOHLI

Asn ~ YKa3bIBAET HA Y4acTkM N-CBA3EGKHOIO MAKO3MNWPOBAHNA

_|ﬂp0MOTOp| 28 | FUTR I_|I'[p0MOTop| SUMF1| J'UTR I_

2)  TpaHCKPWNLKOHHO CBA3AHHLIE LIMCTPGHS!

_|ﬂp0MOTop| 128 | IRES |SUMF1| FUTR I_ o

_|ﬂp0MOTop| SUMF1| IRES | 125 | JUTR I_

Our. 2B
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KOPpERALMA MEXIY CNeLddMIECKOR AKTMBHOCTRIO M KOOMLAEHTOM
KDHBEPCHMM B OODMWNTTILMH

CreumHyeckan aKTMBHOC T 125 M % opMHnriHUMHa

% B RZ = 0,86
80
70
60

g

¥ 50
B0 A
apd o
20
10

G Y T Y Y
0 1 2 3 4 5
CReuuMyeckan akTHBHOCTb
Qwr. 3
B 6 - TETPACMANMPOBEH- 7x - amcpoctbopu-
4 - moHohac WNNPOBAH
Ananpaza 128 Ref "b,e‘ﬁmg’:,f,’ P Hble W MBpMaHbiE MPOBAHHbIE
3x - TPMCHANHPOBAH- TTIBkaHGE ITHKaHbI
- hedTpanbhbie Hbie: THKaMG! 5 - TOHCHANHPOBaH- 7
AMKaHb! 2 - ppcKanupoBat- Hile H MEpPHOHbIE

HbiE [TKEHG 3 s o 6 7a

300 325 380 5 400 425 450 475 500 525 S50 575 600 625 650 675 700

MMHYTb!

Our. 4

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB

Poccust, 109012, MockBa, Manblii Yepkacckuit nep., 2
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