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

nojanHoi 29 uronst 2012 T., KOTOpas B MOJHOM 00beMe BKIIFOUCHA B JAHHYIO 3asBKY TIOCPEICTBOM CCHLIKH.
Ilepeuens nocJiegoBaTeJbHOCT e

Hacrosimmee n3oOpereHue ccwimaercs Ha [lepedeHb IMOCIIENOBATENLHOCTEH, MOMAHHBIA B JJIEKTPOHHON
¢dopme B Buze daiina ASCII .txt mox rHazsaruem "2006685-00340 SEQ LIST" 27 urons 2013 r. daiin .txt Ob11
co3man 25 urons 2013 r., ero pasmep cocrasinseT 25 Kb. ITomHoe conepkanne [lepedns mocneaoBateapHOCTEN
BKITIOYEHO B JAHHBIA JOKYMEHT IIOCPEACTBOM CCBIIKH.

YpoBeHb TEXHUKH

Mykononucaxapuno3 II tuna (MIIC II, cunnpom Xanrepa) - 3T0 clemaeHHOE ¢ X-XpOMOCOMOH pelec-
CHBHOE 3a00JIeBaHUE W3 TPYIIIBI JIN30COMHBIX OOJIe3HEH HAKOIUICHUS, MPUYNHON KOTOPOTO SIBIISIETCS NEPULIUT
(depmenTa unypoHat-2-cynbdaraszel (12S). 12S ormemtsier TepmuHambHbie 2-O-cynbhaTHBIE KOMIOHEHTHI OT
rimoko3aMuHornukaHoB (GAG) nepmarancynbdaTta U remapancyiabdara. BenencTsue oTcyTcTBHs Wik Aedek-
TtUBHOCTH (pepmenTa 12S y manuenToB ¢ cuaapomoM Xantepa GAG MocTeneHHO HaKallIMBaeTCs B JIM30COMax
Pa3HBIX TUIOB KJIETOK, YTO MPHUBOAUT K KJIETOYHOMY MEPEIMOTHCHUIO, OPraHOMET AU, Pa3pyIICHUIO TKAaHSH U
CHUCTEMaTHYEeCKON AUC(HYHKIINN OPTaHOB.

OO0BIYHO (pHU3MUECKUE MIPOSBICHUS CHHAPOMa XaHTepa y IO BKIIOYAIOT KaK COMaTHYEeCKHe, TaK 1 Hel-
pOHaNBHBIE CUMIITOMBL. HampuMep, B HEKOTOPHIX CIydasx CHHApOMa XaHTepa IMOpakeHHe LEHTPAIbHONW HEpB-
HOW CHCTEMBI MPUBOJAUT K 33J€PKKE B PA3BUTHHU H MPOOJIeMaM HEPBHOHM CHCTEMBI. XOTSA MPHU POXKICHUH CHM-
NTOMBI CHHAPOMa XaHTepa, He CBA3aHHBIC C HEPBHOM CHCTEMON, OOBIYHO OTCYTCTBYIOT, CO BPEMEHEM ITOCTOSH-
Hoe HakormieHne GAG B KJIeTKaxX Tela MOKET OKas3hIBaTh CHIIBHOE BIMSHHE Ha Nepudpepuieckre TKaHH Tela.
Haxorurenne GAG B nepugepryeckoil TKaHN MPUBOJHUT K XapaKTEpHON IpyOOCTH 4epT JMIa HanueHTa u o0y-
CJIaBIIMBACT BBINAIOIIUKCS JI00, YIUIOMICHHYIO IMEPCHOCHUITY M YBEIMUYCHHBINH SI3BIK - OTIHMYUTEIbHBIC TPU3HAKU
ManueHTa ¢ CHHAPOMOM XaHTepa. AHanorudHo, HakomieHne GAG MOXXET OKa3bIBaTh HEraTHBHOE BO3/ICHCTBHUE
Ha CHCTEMEI OpPTaHoB Tela. VI3HauaabHO MPOSBISACH B BHJIE YTOJIICHHS CTCHOK CEPIIIa, JISTKUX U IbIXaTeIbHBIX
MyTeH, a TakXKe MaTOJIOTHYECKOTO YBEIMUCHHUS IICUCHH, CEIE3EHKH M MOYEK, 9TH KapIUHAIbHBIC I3MEHEHHUS MO-
TyT, B KOHEYHOM CYeTe, MPUBECTH K OO0IIel KaTacTpopuuecKol opraHHOW HemocTaTouyHOCTH. Kak cnepctBue,
CHHIIpOM XaHTepa Bcerjia ABISCTCS TSDKENBIM, IPOTPECCUPYIONINM U OTPaHIMYUBAIOIINM BpeMs KH3HHU 3a00J1e-
BaHHUEM.

®depmenTto3amecturenbHas Tepamus (P3T) sBisercs 0q00peHHOM Tepanuel IS JISYeHUsT CHHApoMa XaH-
tepa (MIIC II), koTopas BKITIOYaeT BBEICHUE dK30TEHHOTO 3aMecTHTeNbHOTo (hepMmeHTa 12S manueHTam ¢ CHH-
JipoMoM XaHTepa.

CymHocTh n300pereHns

B u3o0perenun, cpequ npoyero, MpeUIOKEHBI YCOBEPIICHCTBOBAHHBIC CIIOCOOBI M COCTaBBI ISl MOJIy4e-
HUS pekoMOMHaHTHOTO Oenka 12S, KoTophIl nenaeT BO3MOXKHOI Ooiee 3 dexTHBHYIO (hepMEHTO3aMECTHTEIb-
HYIO TepaIiio Npu cuHApoMe XaHrepa. Hacrosimee n3o0peTeHre BKIIOYAaET OTKPHITHE, 4TO Oosiee 3 heKTnB-
HBIA peKOMOWHAHTHBIN OOk [2S MOKHO MONXYYHTH MPH MOMOIIU KJIETOK MJICKOTHTAIONINX, CKOHCTPYHUPOBAH-
HBIX TakuM 00pa3oM, 4TOOBI OHH KOIKCIIPECCHUPOBAIN PEKOMOMHAHTHBINH Oenok 12S m ¢dopmmnrinumn-
obpasyrommii pepment (FGE). Heoxunnanno pekoMOWHaHTHBIA Oeok I12S, momydeHHBIH NMPU MOMOIU TaKHX
CKOHCTPYHPOBAHHBIX KIIETOK, XapaKTepPH3yeTCsl HEOOBIYHO BHICOKMM YPOBHEM IIpOLEHTa KOHBEPCHH B C-
dopmmrnummH (FGly) (manpumep, 6onee 70% u Bmiots 10 100%), 9T0 IPUBOIUT K 3HAYUTEIHHOMY YIIyUIIIe-
HUIO (pepMEHTATUBHONW aKTHMBHOCTH pekoMmOWHaHTHOTO Oenmka 12S. KpoMe TOTo, KIETKH MIIEKOIHUTAIONIUX, KO-
skcnpeccupytomue 6enku [2S n FGE B coOoTBETCTBUYM ¢ HACTOSIINM M300peTeHHEM, ObLIA YCIIEITHO aaanTHpO-
BaHBI JUIS BBIPAIIMBAHUS B CyCIIEH3MOHHON KyNbType B OonbInnx Macmradax. ClieoBaTeNbHO, HACTOSIIEE H30-
Operenue obecrieunBaeT BO3MOXKHOCTh OoJiee 3PEKTUBHOTO MOTYyYSHHUS BBICOKOAKTUBHOTO PEKOMOMHAHTHOTO
Oenka 12S B 6onpmux Macmrabax.

Takum 00pa3zoM, B OJJHOM acleKTe B HACTOAIIEM U300pETEHUH NPEIIoKeHa KIIETKa, CoAeprKamias MepByro
HYKJIEHHOBYIO KHCJIOTY, KOAUPYIOIIYI0 OeNoK uaypoHaT-2-cyibdaTassl (12S), nMeronmii aMHHOKUCIIOTHYIO TI0-
CJIC/IOBATENILHOCTD, 110 MEHbIIE Mepe mpuoban3uTensHo Ha 50% (HanpuMep, O MEHBIIEH Mepe MPHOIU3UTEINb-
HO Ha 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% umu 99%) unenrnunyro SEQ ID NO:
1; ¥ BTOPYIO HYKJICHHOBYIO KHCJIOTY, KOJUPYIOIIyI0 Oenok (opMumiraunnH-oopasyroniero gpepmenta (FGE),
COJIEPIKAIIIH aMHHOKHCIOTHYIO ITOCIIEIOBATEIHHOCTD, IO MEHBINEH Mepe mpuoIm3uTensHo Ha 50% (Hanpumep,
0 MEHBIIEH Mepe mpuomm3uTeNnsHo Ha 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% wm
99%) npertuanyo SEQ ID NO: 5, mpu 3ToM nepBas W/HiIu BTOpas HyKJIEWHOBAs KHCIIOTA SBIAIOTCS SK30TCH-
HBIMH, a KJIETKa [IPHU KyJIbTHBHPOBAHNH B YCIOBUSAX KIETOYHOTO KyJHTHBHPOBAaHUS (HAIPUMEp, B CYCIIEH3HOH-
HOW WJIM aJre3WBHOM KyIbType) BbIpabaTeiBaeT Oenok 12S, comeprkammii mo MeHbine mepe okono 70% (ma-
npuMep, Mo MeHbled mepe okono 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wumu 100%) ocraTkoB
uctenHa, coorseTcTByommx CysS9 uz SEQ ID NO: 1, npeo6pazoannbix B Co-popmurmunus (FGly).

B npyrom acriexre B HacTosIeM M300peTEeHNH NpeAoKeHa KIeTKa, CoAeprKallas NepBylo HyKICHHOBYIO
KUCJIOTY, KOAMPYIOIIYIO0 OeloK maypoHaT-2-cynbgarassl (I12S), nmerommii aMHUHOKHCIOTHYIO MOCIIEA0BATEIb-
HOCTb, 110 MEHbIIEH Mepe Npuoan3nTenbHo Ha 50% (HampuMep, MO MEHbLIEH Mepe NpUOIM3UTENbHO Ha 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% umn 99%) unentnanyro SEQ ID NO:1; u BTOpyto
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HYKIICHHOBYIO KHCJIOTY, KOTUPYIOIIYO Oelok (GopmunriannuH-oopasyomero gepmenra (FGE), comepkarmii
AMHHOKHUCIIOTHYIO TIOCJIEIOBATEIEHOCTD, [0 MEHBIIICH Mepe MpuoIu3uTenbHo Ha 50% (Hanpumep, O MEHBIICH
Mepe puom3uTenbHo Ha 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% wumu 99%) uneH-
trnaayto SEQ ID NO: 5, npu 3ToM mepBasi w/wind BTopas HYKJICWHOBAs KHCJIOTa SBJISIOTCS DK30TCHHBIMH, a
KJIETKa TIPX KyJIbTUBUPOBAHHUH B YCIOBUAX KIETOYHOI'O KyJIHTHBHPOBAHUS BeIpabaThiBacT Oenok 12S, comepixa-
WA 110 MeHbIIer Mepe okoJio 50% (Hampumep, Mo MeHbIeH Mepe okono 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% nmm 100%) ocTarkoB mucTenHa, cooTBeTcTBYIOMMX Cys59 3 SEQ ID
NO: 1, npeobpazosannsix B Co-popmunrinuuuH (FGly), npu ypoBHE yienbsHON NPOAYKTUBHOCTH OOJIBIEM, YeM
oxoJio 10 mukorpaMMOB/KIIETKY/IeHb (HanpuMep, OobieM, ueM okodio 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95 unmu 100 nr/KIIeTKY/neHb ).

B HEKOTOpBIX BapHaHTaX peaiu3allid M300pPCTCHUS MepBas HYKICHHOBAas KHUCIOTa Koaupyer Oemok 125,
CoJIep KAl aMUHOKHUCIOTHYIO HocaeaoBaTenbHocTh, uaeHTudHyo SEQ ID NO: 1. B HekoTOpsIX BapHaHTax
peam3anuy H300pETeHU BTOpasi HYKJIEHHOBas KUCIoTa koaupyet 6enok FGE, comepkammuii aMHHOKUCIIOTHYTO
nocJyieA0BaTeIbHOCTh, uaeHTuuHy0 SEQ ID NO: 5.

B HekoTOpBIX BapHaHTax pealii3alliyd H300pETCHUS MepBas W/HWIN BTOpas HYKJICHHOBas KHCIOTa (DYHK-
IIMOHAITLHO CBsi3aHa ¢ mpoMoTopoM hCMV.

B HexoTOpBIX BapuaHTax peaqu3aliy H300peTeHNs IepBast /WA BTOpasi HyKJIEHHOBAsI KUCIIOTA SBISIOTCS
KOJIOH-ONITUMHU3UPOBAHHBIMH. B HEKOTOPHIX BapHaHTaX pealn3aliiii H300peTeHNs TepBasi HyKICHHOBAasK KUCIIO-
Ta COJEPXKHUT IMOCIIEIOBATEIHHOCTD, [0 MEHBIIEH Mepe mpuonu3nTensHo Ha 50% (HampuMep, To MEHbBIIeH Mepe
npubIm3uTeNbHO Ha 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%) nneHTHIHYO
SEQ ID NO: 7. B KOHKpETHBIX BapHaHTaX peal3alliid U300peTeHHsI MepBas HYyKJICHHOBAs KUCIIOTa COACPKHUT
nocnenoBarensHocTh SEQ ID NO: 7.

B HekoTOpBIX BapuaHTaX peaiu3aluyd W300peTeHHs BTOpas HyKJICHHOBAas KUCIIOTa COJCPIKUT IOCIICAOBA-
TENIBHOCTh, IO MEHbIIEH Mepe npubnn3nTenasHo Ha 50% (Hampumep, 10 MEHBIIEH Mepe MPHOIU3UTENBFHO Ha
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%) unenrnunyio SEQ ID NO: 8. B ne-
KOTOPBIX BapHaHTaX pealn3aliddl M300pCTCHUsS BTOpas HyKJICHHOBAs KUCJIOTA CONEPIKUT MOCICIOBATECIBHOCTb,
uaentunynyo SEQ ID NO: 8.

B HEKOTOPHIX BapHaHTaX peau3aIliii H300pETCHUS U NepBas, U BTOpasi HyKJICHHOBBIE KUCIOTHI SBISIOTCS
9K30T€HHBIMH (TaKXKe HA3bIBAEMBIMH PEKOMOMHAHTHBIME). B HEKOTOPHIX BapHMaHTaX pean3alid M300peTeHHS
nepBasi W/¥iIN BTOpasi HyKJIEWHOBBIE KHCIOTH MHTETPUPOBaHBI (HampuMep, cTaOUIbHO) B TEHOM KJeTKH. B He-
KOTOPBIX BapHaHTAX pealn3aliil W300peTeHUs NepBasi W/IIIH BTOPas HYKJICHHOBBIE KHCIOTHI HAXOISATCS B OJ-
HOW ni 00Jiee BHEXPOMOCOMHBIX KOHCTPYKITHH.

B HexoTOpBIX BapuaHTax pearn3aiiy H300peTeHNUs KIIeTKa COTTIACHO HACTOSIIEMY H300PETEHHIO SBISCTCS
KJICTKOH MIICKOIUTAIOIIETO. B OmpeeNeHHbIX BapUaHTaX pealn3alliil U300PETCHUS MOAXOAIas KIeTKa MIe-
KOTIMTAIOIICTO SBJISCTCS KICTKOW YeJoBeKa. B KOHKPETHBIX BapHaHTaX PeaM3allid M300PETCHUS TOAXO A
KJIETKa MJIGKOMIUTatoIero siBnsercs kierkoit CHO.

B HEeKOTOpBIX BapHaHTax pealu3allii H300pETCHHS KIeTKa COTJIACHO W300PETECHUIO SBISCTCS alalTHPYe-
MOW K CYCIICH3MOHHOW KyJbType. B mpyrux BapmaHTax peaiau3anyy H300peTCHHS KICTKa COTIACHO M300peTe-
HUIO SIBJIICTCS aATre€3UBHOM.

B nomonHUTETHHOM acmeKTe B HACTOSIIEM H300pEeTeHIH MPEI0KEH CIIoc0o0 MOMYIeHNsI peKOMOHHAHTHO-
ro Oenmka urypoHat-2-cynbdarassl (12S) myreM KyabTUBHPOBaHUS KIETKH, OMMMCAHHOW B Pa3IMUHBIX NMPUBEICH-
HBIX B JIaHHOM TEKCTE BapHaHTaX peajii3allid W300peTeHUs, B TAKUX YCIOBHUSIX, YTO PEKOMOWHAHTHBIC OEIKH
12S u FGE koskcnpeccupyroTcsl B KJIeTKe. B HEKOTOPBIX BapHaHTax peanu3alliil U300peTeHUs KICTKY KYJIbTH-
BHPYIOT B OOJBIIMX MaciiTabax. B HEKOTOPBHIX BapHaHTaX pean3aluy H300peTeHUs OOJIBITHE MACIITA0BI, TTO/I-
XOSIINE JUIsl HACTOSILETO N300pETEeHMsI, COOTBETCTBYIOT IpOIIECCy, NPOXoAsnieMy B Ouopeakrope. B Hexoro-
pPBIX BapHaHTaX peaju3alyd HW300peTCHUS OMOpPEaKTOp, MOAXOJSINUN AN HACTOSINETO W300pPETCHHS, MMEET
00Bem, BeIOpanHubIi w3 10J1, 200J1, 500J1, 1000J1, 1500J1, 2000J1. B HEKOTOPHIX BapHaHTaX peaiu3anuy u3oope-
TEHUSI TPOLIECC, COOTBETCTBYIOMIMI OONBIIMM MaciiTabaM (Hampumep, B OMOpeakTope), MOAXOIAIINN I Ha-
CTOSIIEr0 M300pETeHUs, BKIIIOYAET mporecc nepdy3un. B HEKOTOPHIX BapHaHTaX peaiu3allid H300peTCHUS
MPOIIECC, COOTBETCTBYIOIIMK OONBIIUM MacIITadaM (HampuMmep, B OHOpeakTope), MOIXOMSAIINNA I HACTOSIIIETO
n300peTeH s, BKIIIOYAeT NCTI0Ih30BaHNE TIEPHOAMIECKON KyIbTYphl. B HEKOTOPBIX BapHaHTax pealn3aluil u30-
OpeTeHUsT TPOIECC, COOTBETCTBYIONIMI OOJBITMM MaciiTabaM, MOAXOISANIUN TSI HACTOSIIETO H300pETEeHUS,
npeacTaBisieT co0oif mporece, MPOXOAIIINA B poJuIepHOM (hakoHe. B HEKOTOpHIX BapraHTax peaau3alnnu U30-
OpeTeHns KJIETKY COTIACHO HACTOSAIMIEMY N300pETEHUIO KYJIFTUBHPYIOT B CYCIICH3MH. B Apyrux BapmaHTax pea-
JH3aIUY M300peTeHHS KIETKY COTJIACHO HACTOSIIEMY N300PETEHUIO KyIbTHBUPYIOT air€3MBHO.

B HEKOTOPHIX BapuaHTax peaju3alud U300pPETeHUs KICTKY COTJIACHO HACTOSIIEMY M300PCTCHUIO KYJIBTH-
BUPYIOT B OECCBHIBOPOTOYHOH cpelie (HampuMep, B CpeAie HEKUBOTHOTO MPOUCXOKICHUS, XUMUYCCKH OMpEe-
JICHHOW min 0e30eIKoBOI cpene). B npyrux BapmaHTax peann3anuu W300peTeHUs KICTKY COTJIACHO HACTOSIIe-
My U300pETCHHUIO KYJIBTUBUPYIOT B COJICPIKAIICH CHIBOPOTKY CpEE.

B paszmuuHBIX BapuaHTax peann3aldd U300pETEHHs CIIOCO0 COTVIACHO H300PETCHUIO JOMOJHHUTEIBHO
BKJIFOYAET JTall OYMCTKH peKOMOMHaHTHOTO Oeika 12S.

B 1pyrom acmekte B HAcTOANIEM H300pETEHUH TPEMJIOKEH pPEKOMOWHAHTHBIH OEloK HWIypoHAT-2-
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cynbgatassl (I12S), nmonmydeHHBIH TPU MOMOIIM KIETKH MM CIOco0a, ONMMCAHHBIX B IPUBEICHHBIX B JaHHOH 3a-
SIBKE Pa3JIMYHBIX BapUAHTaX peaiu3aliiy U300peTeHUs.

B HEKOTOpBIX BapHaHTax peaqu3alii B HACTOSIIEM M300pETCHUH MPEIOKEH CIIOCO0 IMOTydeHHUs] PEeKOM-
OuHaHTHOTO Oenka uaypoHar-2-cynabdarassl (12S), B KOTOpoM ykazaHHBIH peKOMOWHAHTHBINA Oenok 12S nmeer
AMHUHOKHUCIIOTHYIO ITOCJIEIOBATEIHHOCTD IO MEHBIICH Mepe npuonm3urensHo Ha 50% (Hampumep, 0 MEHBIIEH
Mepe puom3uTensHo Ha 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%) uneHTHY-
uHyto SEQ ID NO: 1; u cogepxanmii mo MeHbpIei mepe okono 70% (Hampumep, o MeHbIIei Mepe okoio 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 100%) octaTkoB mucTenHa, coorBercTByIomux Cys59 u3 SEQ ID
NO: 1, npeobpazoBannsix B Co-popmmwirmunuH (FGly). B HEKOTOPBIX BapuaHTaxX pealn3aiuyd U300peTeHHS
pPEKOMOMHAHTHBIH Oeyiok 12S mMeeT aMHHOKHCIOTHYIO TOCIeNoBaTeIbHOCTh, naeHTHdHyi0 SEQ ID NO:1. B
HCKOTOPBIX BapHaHTAaX pealu3allii M300peTeHUs peKOMOWHAHTHBIA Ocenok 12S xapakrepusyercs cnenmbude-
CKOW aKTHBHOCTBIO, COCTaBJISIONICH Mo MeHbInel mepe okono 20 E/mr, 30 E/mr, 40 E/mr, 50 E/mr, 60 E/mr, 70
E/mr, 80 E/mr, 90 E/mr i 100 E/mr, xoTopast onpezesnsercs Mpyu NOMOIIY in Vitro aHajin3a akTUBHOCTH BBIJe-
JIeHUs CyJb(ara c MPUMEHCHHEM B Ka4eCTBE CyOCTpaTa relmapyH AUcaxapuia.

Cpenu mpoyero, B HaCTOSILEM H300PETEHUH TaK)Ke TPeIUIoKeH (papMalieBTHUeCKHi COCTaB, COJCpIKallui
pexoMOMHaHTHEIH Oeok [2S, onrcaHHbI B TPUBEACHHBIX B JaHHON 3asBKE pa3IMYHBIX BapHAHTaX pean3aliin
n300peTeHms, 1 papManeBTHIECKA IPUEMIIEMBIH HOCHTENb, a TAKXKE CIIOCO0 JICUCHUS CHHIpoMa XaHTepa ITyTeM
BBEJICHUSI HYXXIAIOMIEMYCS B 3TOM CyOBEKTY ONMCAHHOTO B JAHHOM TEKCTe pekoMmOnHaHTHOTrO Oenka I2S wmmm
COJIEpIKAIIEeTo ero papMaIieBTHIECKOTO COCTABA.

YmotpebinseMbie B TaHHOM TekcTe TepMuHbl "Oenok 125", "I12S", "dbepment 12S" nnmm ux rpaMmaTndeckue
SKBUBAJICHTHI OTHOCATCS K IMOJIYICHUIO MOJIEKYJT peKOMOMHAHTHOTO Oernka 12S, ecni He yka3aHO HHOE.

VYnorpebisieMble B JaHHOM TEKCTe TEPMHHBI "OKOJO" M "NMPUOIM3UTENHHO" MCHONB3YIOTCS KaK SKBHBA-
nentHble. [loapazymeBaercs, 4TO JIOObIC YWCIICHHBIC 3HAYCHUS, MPHUBEICHHBIC B JaHHOM TEKCTE C HIH 0Oe3
" OKOJIO/TIPUOIA3UTENHHO", BKITIOYAIOT JIFOObIC HOPMABHBIC OTKIOHCHHS, OYCBHIHBIC IS CIICIIUAUCTA B COOT-
BETCTBYIOIICH 00JIACTH TEXHUKH.

Jpyrue npusHaku, OObEKTHl M MPEUMYIIECTBA HACTOSIICTO H300PETCHUS CTAaHYT HMOHATHEI U3 HIDKCIIPUBE-
JICHHOTO TO{poOHOT0 onucaHus u3odpereHus. [Ipu 3ToM CTOMT MOHUMATh, YTO MOAPOOHOE ONMUCAHUE, XOTSA U
YKa3bIBa€T BAPHAHTHI PEATU3ALNN HACTOSIIECT0 H300pETeHHUS, IPUBEICHO MCKIIOYUTEIFHO B MUTIOCTPATUBHBIX,
HO HE OTPaHMYUTEIBHBIX IeAX. Pa3nmudHsie M3MEHEHUS U MOAN(UKAIINH, KOTOPBIE BXOIAT B 00beM H300peTe-
HUS, CTAHYT ITOHATHBI JJIS CTICIIHATUCTOB B TAHHOHM 00J1aCTH TEXHUKH U3 MOJPOOHOTO OTMCAHMSL.

Kpartkoe onucanue rpadpuyeckux MaTepuajioB

OrnrcanHbie HIDKE (GUTYPBI, KOTOPBIE MPEICTABISIIOT 000 rpaduueckue MaTepHalbl, MPUBEACHBI HCKITIO-
YUTEIHHO B WIUTIOCTPATUBHBIX, HO HE OTPAHUIUTEILHBIX [EIISIX.

Ha ¢ur. 1 npowntoctpupoBana aMHHOKUCIOTHas nocsenoBaresibHOCTh (SEQ ID NO: 1), koaupyromias
3penyro GopMy yermoBedeckoro Oeika uaypoHat-2-cynabdarassel (12S), a B nmpenenax OeIKOBOU IMOCIEIOBATEIb-
HOCTH YKa3aHBI IOTCHIIMATBHBIC y4acTKH N-CBSI3aHHOTO IIMKO3WIMPOBAHUS W KOHBEPCHH ITUCTCHHA.

Ha ¢ur. 2 npomuttocTpupoBaHbl THIIOBBIE KOHCTpYKIMH [uist Kookcnpeccun 12S n FGE (t.e. SUMF1). (A)
DKCIPECCHOHHBIC CIUHUIBI Ha OTACIBHBIX BEKTOpax (U1 KOTPaHC(HEKIIUU I MOCICIOBATEIBHBIX TpaHC(hHEK-
uh); (B) DkcrpeccnoHHbIE €MUHUIBI Ha OTHOM BekTope (omHa TpaHcdekius): (1) oTaenbHbie TUCTPOHBI U (2)
TPAHCKPHUITIIMOHHO CBS3aHHBIC IICTPOHEI.

Ha ¢ur. 3 npommmiocTprpoBaHbl TUITOBBIE HAOIIOAaeMble YPOBHU CIIEITU(PUIECKOH akTUBHOCTH 12S, crop-
pEeNMpPOBaHHBIE OTHOCHUTENIEHO MPOIICHTa KOHBEPCHHU B (DOPMIUITIIHIINH.

Ha ¢ur. 4 npownmocTpupoBaH THIOBEIN PO(UIH TITUKAHOB, COOTBETCTBYIOIIHA PEKOMOMHAHTHOMY (ep-
MeHTy [2S, momydeHHOMY NMPU UCTIONB30BaHUHU KIETOUHBIX JUHUHA [2S-AF 2D u 4D, BeIpaluBacMbIX B YCIOBH-
X 0ECCHIBOPOTOYHOTO KICTOYHOTO KYJIHLTUBHPOBAHUS, B CPABHCHHU C KOHTPOJILHBIM PEKOMOWHAHTHBIM (ep-
MeHToM 12S.

Onpenenenust

Jlis mydniero MOHMMAaHHS HACTOSIIETO M300pEeTEHHs] MPUBEACHBI OMpPEICICHHUS HEKOTOPBIX TCPMHUHOB.
JIOTIOTHUTEIBHBIC ONIPEICIICHUS [T HIDKCTIPUBEICHHBIX TCPMUHOB H JIPYTHX TEPMUHOB MPUBEICHBI B MPOJIOI-
JKEHHUE BCETO OITMCAaHUs NU300pETEHHS.

AMUHOKHCJI0TA

YroTpebnseMblii B JTaHHOM TEKCTE TEPMUH "aMHUHOKHCIIOTA" B CaMOM IIIMPOKOM CBOEM CMBICIIe 0003Haua-
eT moboe CoeTMHECHNE /WM BEUIECTBO, KOTOPOE MOXKET OBITh BKIIOUEHO B MOJHMIICNTHIHYIO IeThb. B HeKoTo-
PBIX BapHaHTaX peanu3alii H300peTeHHS aMHHOKUCIIOTa WMEET CIEeRyIoIlylo o0myro cTpykrypy: H,N-
C(H)(R)-COOH. B HekoTOpBIX BapHaHTaX pealln3aluy U300pETeHMsI aMUHOKHCIIOTA SBJISETCS aMHUHOKHUCIOTON
OPUPOIHOTO MPOUCXOXKACHUSI. B HEKOTOPBHIX BapHaHTax peau3aliyd H300pETCHUS aMHUHOKHCIOTA SBISCTCS
CUHTETHYCCKOW aMHUHOKHCJIOTOW; B HEKOTOPHIX BapHaHTaX peau3alud W300peTCHUs] aMHHOKUCIIOTA SBISCTCS
D-aMHHOKUCIIOTOW; B HEKOTOPBIX BapHaHTAaX pEANM3allid M300PCTCHHS aMUHOKHCIIOTa sBIseTcs L-
aMuHOKHUCIOTOHM. "CraHmapTHas aMHHOKHCIOTA' OTHOCHTCSA K JOO0OH W3 JBaaUaTH CTaHNAPTHBIX L-
AMHUHOKHCIIOT, KOTOPbIe OOBIYHO BXOMST B COCTAaB IENTHAOB IPUPOJHOTO MpoUcXoxkacHus. "HecranmapTHas
AMHUHOKHUCIIOTA" OTHOCHTCS K JIF00OH aMHHOKHUCIIOTE, OTIMYHON OT CTAHJAPTHBIX aMHHOKUCIIOT, BHE 3aBHCHMO-
CTH OT TOTO, MOJTyYeHa JIN OHA CHHTETHYICCKH FUIH U3 MPHPOJHOTO HCTOYHHUKA. YTIOTPEOIIEMbI B JAHHOM TEK-
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CT¢ TCpMUH "CHHTCTHYECCKAsi aMUHOKUCIIOTA" BKIIFOYACT B Ce0S XUMHUYCCKH MOAUDHUIIMPOBAHHBIC aMHHOKHCIIO-
TBI, BKJIFOUYAs, HO HE OTPaHUYUBASICH ITHM, COJIH, POU3BOJIHBIC AMHHOKHUCIIOT (TaKUe KaK aMH[bl) H/WIH 3aMe-
MIeHUS. AMHUHOKHCIIOTHI, BKITI0OUasi KapOOKCH- W/MIIN aMUHOTEPMUHAIIFHBIE aMHHOKUCIIOTHI B TIETITHAAX, MOXKHO
MOIU(PHUIMPOBATh TOCPEICTBOM METHIMPOBAHUS, AMHUIMPOBAHMUS, AleTHIIMPOBAHUS, 3aIIUTHBIX TPYII W/WIN
3aMeMICHNH IPYTUMH XUMHUYECKAMH TPYIIIIAMH, KOTOPbIE MOTYT U3MEHHUTH BPEeMsI TTOTYKU3HU ITUPKYJISIIH TTeT-
THIOB 03 CYIIECTBEHHOTO BIMSHHS Ha WX aKTUBHOCTh. AMHHOKHCIOTHI MOTYT y4acTBOBaTh B OOpa30BaHHH
IUCYNb(OUIHON CBA3U. AMHHOKHCIIOTBI MOTYT COJEpKaTh OAHY M 00Jee MOCTTPAaHCIAINOHHBIX MOIU(UKa-
IIUH, TAKUX KaK acCOIMAIN C OAHUM WIH O0Jiee XMMUIECKUX KOMIIOHEHTOB (HaIpuMep, METAIbHBIMA TPYyIIIIa-
MU, alleTaTHBIMU TPYIIIaMH, alleTHIFHBIMU TpyInamMu, GocGaTHeIMU TPyMIaMu, GOPMIITBHEIMH KOMIOHEHTA-
MU, H30MPECHOUIHBIMY TPYIIIAMU, CYIb()AaTHBIMU TPYIIIAMH, TOTUITUICHTINKOIBHEIMI KOMITIOHCHTAMH, JIATTH]I-
HBIMH KOMIIOHCHTaMH, YTJICBOJAHBIMA KOMIIOHCHTaAMH, OMOTHHOBBIMHA KOMITOHEHTaMH | T.I.). B HEKOTOpPHIX Ba-
pHaHTaX pean3aluy H300pETCHUS aMUHOKHCIIOTHI COTJIACHO HACTOSIIEMY H300PETCHUI0 MOKHO BKJIFOYATh FUTH
UCIIONIE30BaTh B KAa4ecTBE JOOABKH B Cpele A KICTOYHBIX KYJIBTYp. B HEKOTOpPHIX BapuaHTaX peau3aiid
U300peTeHIUs] aMIHOKHUCIIOTHI, BKIFOYCHHBIC WM MPUMCHSICMBIC B KQUeCTBE JOOABKH B KJIETOYHON KYJIBTypalb-
HOW cpejie, MOTYT OBITh TIPEJICTABJICHBI B BUJIE COJIEH WIIM B THAPATHON dopMe.
"Tpubéau3uteJbHo"

YroTpebsieMblii B JAHHOM TEKCTE TEPMHH "TIPHOIM3UTENBHO" MK ""0KOJI0", IPUMEHAEMBI B OTHOIICHUN
OnIHOU mim OoJiee MPEICTABIMIOMNX MHTEPEC BENMYHWH, 0003HAYaeT BENUYMHY, KOTOpas SBISIETCS CXOTHOH C
YKa3aHHOHW 3aJJaHHOW BETMYMHOH. B omnpeneneHHBIX BapHaHTaX peaM3aliy U300peTeHUs TEPMUH "TpUOIH3H-
TeIHHO" MK "OKOJIO" OTHOCHUTCS K TUANa30Hy BEJWYWH, KOTOPBIA TonanaeT B mpeaensl 25%, 20%, 19%, 18%,
17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% wmu MeHee B 00e cTOpO-
HBI (00JIee YeM WIIM MEHEe YeM) OT YKa3aHHOH 3aJJaHHOM BEIMYHHBI, €CIM HE YKa3aHO MHOE JIMO0 MHOE HE OYe-
BUJIHO U3 KOHTEKCTA (32 UCKIFOUCHHUEM CIy4Yasi, KOTJla TaKoe Yriciio npeBbimaio 061 100% OT BO3MOXKHOM BeH-
YUHBI).

Iepnoanueckas KyabTypa

YroTpebiseMblii B TaHHOM TEKCTe TEPMHUH "TIeprHoaudecKkas KyJabTypa' OTHOCHUTCS K CIIOCOOY KYJIbTHBH-
POBaHUS KIETOK, B KOTOPOM BCE€ KOMITOHEHTHI, KOTOpPEIC, B KOHEYHOM CUeTe, OyAyT IPUMEHEHBI B KYJIbTUBHPO-
BaHWHU KJIETOK, BKJItoYas cpeay (CMOTpuUTe ompenenieHue "cpeapl" HIKE), a TaKKe CaMU KIIETKH TOOaBIISIOT B
HagaJe mpoliecca KyIbTHBHPOBaHUS. [leproandecKyio KyIbTypy OOBIYHO OCTAHABINBAIOT B ONPEACIICHHOMN TOU-
Ke, a KJICTKH W/WIIA KOMITOHEHTHI U3 Cpeibl COOMPAIOT M B HEKOTOPBIX CIydasiX OYHIIAIOT.

BuopoctynHoctb

YnoTpeOisieMblii B JaHHOM TEKCTe TepMUH "OHOMOCTYIMHOCTE" B OOIIEM Cllydae OTHOCHUTCS K TOH Ipo-

LEHTHOW JI0JIe BBEICHHOW J03bI, KOTOPAast JOCTHTAEeT KPOBOTOKA CYOBEKTA.
Buonornyeckn akTUBHbIN

Ynorpebisiemast B JaHHOM TeKcTe (pa3a "OMOJOrHYecKr aKTHBHBIN'" OTHOCUTCS K XapaKTEPUCTHKE JII000-
TO BCIIECTBa, KOTOPOE OOJIAaeT aKTUBHOCTHIO B OMOJIOTMYECKON cucTeMe (Hampumep, KICTOYHOH KYIbTYpe,
opraHusMe W T.1.). Hampumep, BeecTBO, KOTOPOE MPH BBEACHUU B OPraHW3M OKa3bIBACT HA ATOT OPTaHU3M
Ouonoruaeckuit 3¢ (HeKT, cunTaeTcss ONOIOTHIECKH aKTUBHBIM. BHOJIOTHYECKYIO0 aKTHBHOCTD TaKXe MOYHO OIT-
peneTuTh MPHU MOMOIIXA METOJOB in Vvitro aHanm3a (HampuMmep, in vitro GepMEHTHOTO aHaJIM3a, TAKOTO KaK aHa-
T3 BBICBOOOXKIEHUs Ccynb(dara). B KOHKPETHBIX BapHaHTaX pean3alii H300PETCHHUs, €CIH OCIOK HUITH TIOJIH-
TETITH] SIBJIAETCSI OMOJIOTHYECKH aKTUBHBIM, 9aCTh 3TOTO O€JKa WIIM MOJHIIENITHIA, KOTOpasi 00IalaeT 1o MEHb-
e Mepe OJHUM BHIOM OHOJIOTHIECKOW aKTHMBHOCTH O€JKa WIIM TOJUIIENTHIA, OOBIYHO HA3hIBAIOT "OHMOIJIOTH-
YECKHM aKTUBHOHN" 4acThio. B HEKOTOPHIX BapHaHTax pealu3aliy H300peTeHHS OCIOK MONYYalOT W/WIH OYHIIa-
FOT OT KJICTOYHOHM KyIbTYpalbHONH CHCTEMBI, KOTOpPasi MPOSBISICT OMOJOTHYCCKYI0 aKTHBHOCTh MPU BBEICHHUH
cyOBekTy. B HEKOTOpBIX BapuaHTaxX peaiu3aliu U300peTeHus 0eoK TpeOyeT JOMOIHUTEIFHOTO MPOIECCHHTa
JUI TOTO, YTOOBI CTaTh OMOJOTMYECKH aKTHBHBIM. B HEKOTOPBIX BapHaHTaX pean3allié W300peTeHUs OeJoK
JUIL TOTO, YTOOBI CTaTh OMOJOTHYCCKH aKTHUBHBIM, TPEOYET MOCTTPAHCISIIIMOHHBIX MOAM(MDUKAIIUHA, TaKHX KakK,
0e3 orpaHHYCHUIA, TIUKO3WIUPOBaHUE (HAIIPUMEp, CHAIMPOBaHKE), (apHE3WINPOBAHKE, paclIeIUIeHue, (o-
JIHT, KOHBEpCUS B (OPMIUITIMINH M KOMOMHAITMH BHIIIETICPEYHCICHHOT0. B HEKOTOPBIX BapHaHTaX peajm3a-
IIMU U300peTeHust OeNoK, TOMydeHHBIH B BUE TPOGOPMEI (T.€. He3pesoit GopMbl), MOKET TpeOOBAThH JOITIOTHH-
TENBHOW MOTU(PHUKAIIMN JJISI TOTO, YTOOBI CTaTh OMOJIOTHIECKN aKTHBHBIM.

Bbuopeakrop

YroTpebnseMblii B TaHHOM TEKCTe TePMHUH "OHOpeakTop" OTHOCHTCS K €MKOCTH, MCIIOJIb3yeMOM JIJISl BBI-
palMBaHusS XO3AWCKOW KIIETOYHOW KYJNBTYphl. bHOpeakTop MOXKET UMETh JII000H pasmep, MOAXOMSIIUN s
KYJIETUBUPOBAHUS KJIICTOK MIIEKONHTAIOMKX. Kak mpaBuiio, 00beM OHOpeaKkTopa COCTaBJISCT IO MEHBIIECH Mepe
1 1 u moxer cocrasiars 10,100, 250, 500, 1000, 2500, 5000, 8000, 10000, 120000 i wu Gonee MubO MHOOOE U3
MPOMEKYTOYHBIX 3HAYCHUU. Y CJIOBUS BHYTPU OMOpEaKTOpa, BKJIIOYas, HO HE OTPaHUYHBAsCh 3TUM, YPOBEeHb pH,
OCMOJIIPHOCTD, Hackienue CO,, Hacwienue O,, TeMnepaTypy U KOMOWHAIINK YKa3aHHBIX MapaMeTpOB, OOBIY-
HO PETyJIUPYIOT BO BpeMs MEPHOMa KyJIbTHBHPOBAHUSA. BUOPEakTOp MOXKET OBITH BBHIMOJIHEH M3 JIFOOOTO MaTe-
puana, KOTOPBIH MOAXOIUT JUIs COJACPKAHUSA KICTOK B CpPelie B YCIOBHSIX KYJbTHBHPOBAHHUS COTJIACHO HACTOSI-
IeMy M300pETEeHHIO, BKIIIOYAs CTEKJIO, INIACTUK WIIM METall. B HEeKOTOPHIX BapHaHTaX pealn3alluil n3oopere-
HUSL OMOpEaKTOp MOXHO NMPUMEHSTD IS BRIPALIHBAHUS KYJIbTYpPHl KIIETOK JKHBOTHBIX. B HEKOTOPBIX BapHaHTax
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peam3anuu U300peTeHUsT OMOPEAKTOP MOXKHO MPUMEHSTH JUIS BRIPAIUBAHUS KYJIBTYpPBI KICTOK MIICKOIIMTAIO-
mMx. B HEKOTOPBIX BapHaHTaX pealu3alii W300peTeHHs] OMOPEeakTOp MOYKHO MPHUMEHSTH JJIS KJICTOK W/WIA
KJICTOYHBIX JINHUH, OTYICHHBIX U3 TAKIX OPTaHU3MOB, KaK, 0€3 OrpaHHYeHUH, KICTKH MIICKOITUTAIONINX, KIIET-
KH HACEKOMBIX, OaKTepHaTbHBIC KIICTKH, IPOXIKEBBIC KICTKH U YEIOBEUECKUE KIETKHA. B HEKOTOPHIX BapHaHTax
peanm3anuyu U300pETeHUsT OMOPEAaKTOp MPUMEHSIOT JJIs MOTYYeHHUS KICTOYHBIX KyIbTYp B OONBIINX MacIITa-
bax, a ero 06bveM cocTaBisieT o MeHbIeld Mepe 100 1 1 Moxet coctasisaTs 200, 500, 1000, 2500, 5000, 8000,
10000, 120000 m wmu Gosee OO FOOOE M3 MPOMEKYTOUHBIX 3HaUeHUH. CrienmnamucT B JaHHOW 001acTH TeX-
HHUKHU 00J1alaeT COOTBETCTBYIOIINMH 3HAHUSAMHI H CMOXET BBIOpATh MOAXOIAIINE OHOPEaKTOPHI I MpaKTHIe-
CKOH peayM3aliy HacTOSIIEro H300peTeHUs.
Kierounas kyabTypa

DTOT TEPMUH NPH YHOTPEOJICHUH B JAHHOM TEKCTE OTHOCHUTCS K KJICTOYHOW MOIYIISAIUH, KOTOpas BhIpa-
IIMBACTCS B CPEC B YCJIOBHUAX, MOIXOMAIIMX JJIS BDKHUBAHHS W/WIM POCTA KJIETOYHOH momymsiun. J{ims cre-
[UATICTa B TaHHOH 00JaCTH TEXHUKH MOHSATHO, YTO YKa3aHHBIC TEPMUHBI NP YIOTPEOJICHUN B JAHHOM TEKCTE
MOTYT OTHOCUTBCS K KOMOWHAIINH, BKIFOYAIONICH KICTOYHYIO MOMYJIALNHUIO U CPEIy, B KOTOPOU 3Ta MOMYJISIUS
BBIPAIIABACTCA.

KyasTUBHpOBaHHE

YrotpebnseMblii B JTaHHOM TEKCTe€ TepMHUH "KyJIbTHBUPOBAaHUE" WM €T0 TpaMMaTHUECKHE SKBUBAJICHTHI
OTHOCATCSI K TIPOIECCY COMEpKaHM KIETOK B YCIOBHSAX, CIIOCOOCTBYIOIINX POCTY M BBDKMBAHHUIO. TepMUHBI
"KynpTUBUpOBaHUe" M "KJIETOYHAS KyJabTypa' 00 JII00bIe ApyrHe CHHOHUMBI HCIIOJIB3YIOTCS B TAHHOM TEKCTE
B3aMMO3aMEHIEMO.

EMKoCTB 171 KyJbTHBHPOBAHUS

YnoTpebiisieMblii B TaHHOM TEKCTE TEPMHH "€MKOCTh JUIsl KyJIbTUBHPOBAaHMS" OTHOCHTCS K JIOOOMY KOH-
TeifHepY, KOTOPBIH MOXKET 00ECIICUHUTh ACCITUICCKYIO CPEIy ISl KyJbTHBHUPOBAHUS KICTOK. THIIOBBIE €MKOCTH
JUIS KYJbTUBUPOBAHHS BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS 3TUM, CTCKJISTHHBIC, TUIACTHKOBEIC MJIM METAJUTHYC-
CKHE KOHTCHHEPHI.

®epmenTozamecTuTeTbHast Tepanus (®3T)

YrotpebnseMblii B TaHHOM TeKcTe TepMuH "(pepmenTo3amectutenbHas Tepanus (O3T)" oTHOCUTCS K JTEO-
001f TepaneBTHYECKON CTPATETHH, KOTOpas IUKBUANPYET AePUITUT (PEepMEHTOB IIyTeM BBEICHUS HEOOXOIMMBIX
(hepMeHTOB. B HEKOTOPHIX BapHaHTaX peaqu3alii H300peTeHNs HeOOXOAUMBIH (PepMEHT BBOJAT IyTEM HHTpPA-
TEKaJIbHOTO BBEACHHUSA. B HEKOTOPHIX BapHaHTaxX peann3alud N300peTeHus] HeoOXOIUMBIH (hepMEHT BBOJSAT ITy-
TeM MHQY3HUU B KpOBOTOK. [locie BBeneHHS pepMeHT 3aXBaTHIBACTCS KIIETKAMH M TPAHCIIOPTHPYETCS B JTH30CO-
My, Tie PepMEHT JeHCTBYET TaKUM 00pa3oM, YTOOBI YHHUYTOXKHUTH MaTepHAIl, KOTOPBIH HAKOIUIICS B IH30COMAax
BCiencTBue nedunmta pepmeHToB. Kak nmpaBmiio, Ui TOro, 9YTo0bI JTH30COMHAs (pepMEHTO3aMeCTHTEIbHAS Te-
panus ObuTa A(PQPEKTHUBHOM, TEpaNeBTHYCCKUA (EPMEHT JOCTABISIOT B JIN30COMBI COOTBETCTBYIOIIMX KJIETOK
TKaHEH-MUIIICHEH, B KOTOPBIX MPOSIBIACTCS Ne(PEKT HAKOTICHUS.

Jkcnpeccust

[Tpn ymotpeGiieHMH B JaHHOM TEKCTe "IKCIIpeccHeil" HyKJICOTHIHOM MOCIHeI0OBAaTENbHOCTH Ha3bIBAIOT
onuH wiu Ooree u3 ciemyronux mnporeccos: (1) momydenne PHK-matpuier mo nocnenoBarenproctd JIHK (Ha-
puMep, TMyTeM TpaHCKpumuH); (2) npoueccuar PHK-TpanckpunTa (HanmpuMep, MyTeM CIUIAaCUHTa, PEelaKTH-
poBanwms, oOpa3oBaHus 5' Koma u/uiau obpaszoBanus 3' konna); (3) tpancisamuio PHK B momumentun nnm 6eok;
n/vunu (4) MOCTTPAHCIAIMOHHYI0 MOAU(DUKAINIO TIOTUIETITH/IA IIH OeITKa.

KyJabsTypa ¢ noagnurkoii

YnoTpebisieMblii B TaHHOM TEKCTE€ TEPMUH "KYJIbTypa ¢ HOIMUTKON" OTHOCHUTCS K CIIOCO0Y KYJIbTHBHPO-
BaHUs KJICTOK, B KOTOPOM B KYJIbTYPY JOOABISIOT JOMOJHUTEIBHBIC KOMIIOHEHTHI Yepe3 KaKoe-TO BpeMsl TIOCIIe
Havaya mpoliecca KyIbTHBHpOoBaHus. JJ00aBssieMbie KOMIIOHCHTHI OOBIYHO COJICPIKAT MUATATEIbHEIC TOOABKU IS
KJICTOK, KOTOpPHIC MCTOLIMINCH BO BpeMs Tporecca KyJIbTUBHPOBaHUs. KylnbTypy ¢ MOAMUTKONW OOBIYHO OCTa-
HABJIMBAIOT B ONPEACICHHON TOYKE, a KIIETKU W/WIA KOMIOHEHTHI U3 CPEIbl COOMPAIOT U B HEKOTOPBIX CITydasx
OYHIIAIOT.

®dparmMeHT

YrotpebsieMblii B JaHHOM TeKCcTe TepMUH "(parMeHT" OTHOCHUTCS K TIOJUTIETITHIAM W OTIPEACIIISTCS KaK
mro0ast AUCKPETHAs YacTh JAHHOTO MOJUIENTHAA, KOTOpas SBISETCS YHUKAJIBHON M XapaKTEPHOW IJIS 3TOTO
MOJHTENTHAA. TakKe MpH yIOTPeOICHUH B TaHHOM TEKCTE yKa3aHHBIM TEPMUH OTHOCHTCS K JIIOOOW AMCKPET-
HOW 9acTH JaHHOTO TOJIMIENTHIA, KOTOpas COXpaHseT M0 MEHBIIEH Mepe 4acTh aKTUBHOCTH MOJTHOPAa3MEPHOTO
nonunenTtuaa. IlpeamodruTensHo, YTOOBI YacTh aKTHBHOCTH, KOTOpAasi COXpaHIETCs, COCTaBIsIa 10 MEHBIIEH
Mepe 10% aKTUBHOCTH TOJTHOPa3MEPHOTO TMONHUIenTHAa. bojee mpeanoYTUTeNbHO, YTOOBI YacTh aKTHBHOCTH,
KOTOpasi COXpaHsieTcs, COCTaBisiIa mo Menblneit mepe 20%, 30%, 40%, 50%, 60%, 70%, 80% wuau 90% axTus-
HOCTH TIOJTHOpa3MepHoro nosiunentuaa. Eme Oosee mpennodTuTensHo, YToOkl 4acTh aKTUBHOCTH, KOTOpast Co-
XpaHsAeTcs, COCTaBisuIa Mo MeHblIe Mepe 95%, 96%, 97%, 98% unu 99% akTUBHOCTH MOJHOPA3ZMEPHOTO MO-
munentiaa. Hanbonee npeAnodTuTensHO, YTOOBI YacTh aKTHBHOCTH, KOTOpas coxpaHsercs, coctaBisuia 100%
AKTUBHOCTH TOJTHOPAa3MEPHOTO MOJUIENTHAA. Takke Npu YHIOTPEOICHUH B JAHHOM TCKCTE YKa3aHHBIA TCPMUH
OTHOCHTCS K JIFOOOM YacTH 3aJaHHOTO MOJHIIENITHIA, KOTOpast COACPIKUT 110 MEHBINEH Mepe OIUH yCTaHOBJICH-
HBI DJIEMEHT MOCJIEIOBATENBHOCTH, COACPKAIIMICS B MOJIHOPAa3MEpHOM monunentuae. [IpeamodruTensHo,
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YTOOBI JIEMEHT MOCJIEIOBATEIEHOCTH COBIIAAAN C IO MEHBIICH Mepe 4-5, OoJiee MPEeIMOYTHTEIBHO 10 MCHBIICH
Mmepe okouo 10, 15, 20, 25, 30, 35, 40, 45, 50 wnu 6oee aMHHOKUCIIOT TOJTHOPA3MEPHOTO MOTUTICTITH/IA.
I'en

YroTpebsieMblii B TaHHOM TEKCTE€ TEPMHH "TeH" OTHOCHTCS K JIIOO0W HYKJICOTHIHOW TMOCIIEI0BATEIHHO-
ctu, [IHK unu PHK, no mensbiieit Mepe yacTb KOTOPOM KOJAUPYET KOHEUHBIN TUCKPETHBIN MPOAYKT, KaK MPaBH-
JI0, HO HE OTPAaHUYMBASICh ATHM, TTOJUIENTH, KOTOPHIH YUaCTBYET B KAKOM-JIMOO acleKTe KISTOYHOTO IPOIec-
ca. YKa3zaHHBIH TEPMHUH OTHOCHUTCS HE TOJBKO K KOAUPYIOMIEH ITOCIEeIOBATEIFHOCTH, KOTOPas KOIUPYET TOJIH-
nenTu Tu00 Ipyroil KOHEYHBIH JUCKPETHBIN MPOIYKT, HO TAK)KE MOXKET BKIIIOYATh YIACTKH, IPEAIICCTBYIOIINE
U CIICAYIOIIHE 33 KOMUPYIOIIEH MOCIe0BaTEILHOCTIO, KOTOPHIE MOIYIHPYIOT 0a30BEIi YPOBCHB SKCIPECCHUH, a
TaKXKe BCTPOCHHBIC MOCIEAOBATEIBHOCTH ("MHTPOHBI") MEXIY OTACIBHBIMHA KOJUPYIONIMMHU cerMeHTaMu (''3K-
3oHamu"). B HEKOTOPBIX BapHaHTaX pean3aliu H300PETCHUS TEH MOXET COICPIKATh PETYIIATOPHBIC MOCICIO0-
BaTCNPHOCTH (HANPUMEpP, MPOMOTOPHI, SHXAHCEPHI, MOCICIOBATCIBPHOCTH TONHAICHUINPOBAHUS, MOCIEI0BA-
TENBHOCTH TepMUHANNY, TocienoarenbHocTd Koszaka, TATA-O0OKCH | T.71.) W/nin MOAU(DUKAIMOHHBIC TTOCIIC-
JIOBAaTCIILHOCTH. B HEKOTOPHIX BapHaHTaX pealn3alii U300pPETCHHS TeH MOXET COJCpPKATh NMPUBSI3KH K HYK-
JICMHOBBIM KHCIIOTaM, KOTOpPbIE HE KOAUPYIOT OCIKH, HO KOTUPYIOT (pyHKIHMOHaIEHEIE MoneKynsl PHK, Takue
kak TPHK, PHKu-unayuupyromue Bemecrsa u T.1I.

I'eHHBIH NPOAYKT WJIM MPOAYKT IKCIPECCUH

YroTpebsieMblii B TaHHOM TEKCTe TEPMHUH "T€HHBIA MPOAYKT" MM "TIPOIYKT dKCIPECCUH" B 00IIEM CITy-
gae otHocutcs kK PHK, TpanckpuOupyemoii ¢ reHa (10 u/Wiv mociie MpoIeCCHHTa), I MOJUTENTHRY (10 W/Win
nociie Moaudukanun), kogupyemomy PHK, TparnckpuOupoBaHHO# ¢ TeHa.

I'eHeTH4ecKuii peryJIiTOPHbIN 3J1eMeHT

YnoTpebisieMblii B JaHHOM TEKCTE TEPMUH "TEHETHUECKUI PEryISITOPHBII 2JIEMEHT'" OTHOCHUTCS K TI000MY
JJIEMEHTY IMMOCIIEIOBATEIPHOCTH, KOTOPBIH MOIYIHPYET SKCIPECCHIO TeHA, C KOTOPHIM OH (DYHKIIHOHAIBHO CBsI-
3aH. ['eHeTHYECKUE PEryJSITOPHBIC 3JIEMEHTHl MOTYT NIeHCTBOBAaTh, KaK IMOBBINIAS, TAK W CHH)KAs YPOBHH JKC-
MPECCHH, ¥ MOTYT PacIojaraThcs J0, B MpeesiaX WM 3a KOJUPYIOMICH MOCIeI0BaTeIbHOCTRIO. | eHeTHYeCKre
PEryISTOpHBIC 3JIEMEHTHl MOTYT JEHCTBOBAaTH Ha JIIOOOM JTalle TeHHOW JIKCIPECCHH, PErylupys, HalpuMmep,
WHULMALMIO, 3JIOHTAIMI0 WKW TepMUHAUUIO TpaHckpunuuu, crutaiicunr MPHK, penakruposanne mPHK, cra-
omrteHOoCcTh MPHK, nokanuzanuto MPHK B kiteTke, MHUITHAIINIO, JTOHTAITUIO W TEPMUHAITUIO TPAHCIISIUH, FITH
MOo00M Ipyrol dTam TeHHOH 3KcIpecchu. I'eHeTHIecKue peryasTOpHbIe dJIEeMEHThI MOTYT JIEeHCTBOBATh 1O OT-
JIETBHOCTH JTNOO B KOMOWHAIIMU APYT C APYTOM.

TI'omoJiorus

YnotpebnseMblii B JAHHOM TEKCTE TEPMHH "TOMOJOTHSA" OTHOCHTCS K IOJIHOMY CXOJICTBY MEXKIY ITOJIHU-
MEpPHBIMU MOJICKYJIaMH, HAlIPUMEP, MEXKIY MOJCKYIaMU HYKICHHOBBIX KHCIOT (HampuMmep, Mojiekynamu JJHK
w/unm monekynamu PHK), w/wmm Mexxay noaunenTiHIHIMUA MOJICKyTaMi. B HEKOTOPBIX BapHaHTaX peain3aiud
U300peTeHUs] TOJIMMEPHBIC MOJEKYIBI CUATAIOTCS "TOMOJIOTHYHBIMH' 10 OTHOIICHHIO IPYT K JOPYTY, €CIH HX
MOCJIeA0BATEIbHOCTH UACHTHUHBI O MeHbled Mepe Ha 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% wau 99%. B HEKOTOPHIX BapHaHTAaX peaU3allii U300PCTCHUS MOIMMEPHBIC
MOJICKYJIBI CYUTAIOTCS "TOMOJOTHYHBIMA" TIO OTHOIICHHUIO IPYT K APYTY, €CIH UX IIOCIEAOBATSIFHOCTH OJIHA-
KOBBI IO MeHbIIeH Mepe Ha 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umm 99%.

HNnenTnyHOCTH

YroTpebnseMblii B TaHHOM TEKCTE TEPMUH "HICHTHYHOCTH" OTHOCUTCS K IOJTHOMY CXOJICTBY MEXIY IO-
JUMEPHBIMH MOJICKYJIaMH, HampuMep, MEXIy MOJCKYJIaMH HYKJICHHOBBIX KHCJIOT (HampuMep, MOJICKYJIaMu
JHK w/wnun monekynamu PHK), w/nnm Mexay mOIUIENTHIHBIMU MOJICKYyJIaMu. Pacder nmpoueHTHOH HaeHTHY-
HOCTH JBYX HYKIJICOTHIHBIX ITOCICIOBATECIBHOCTEH, K IPUMEPY, MOKHO MPOBOJUTH IIYyTEM BBIPABHUBAHUS JIBYX
MOCJIEIOBATEILHOCTEH ISl ONTUMAITFHOTO CPaBHEHUS (HAIIPUMEpP, MOKHO BHOCHUTD T3IIBI B OJIHY HJIH 00€ - mep-
BYIO U BTOPYIO - HYKJICOTHIHBIC MMOCICIOBATCIBHOCTH JUII ONTHMAIBHOTO BHIPABHUBAHUS, 3 HEUJACHTHYHBIMU
MOCJIEIOBATEILHOCTAMU B IIENISIX CPaBHEHUS MOXKHO NpeHeOpedb). B ompeneneHHBIX BapHaHTaX pealn3alid
n300peTeHns ATMHA TOCIIEI0BaTeIFHOCTH, BBIPABHUBAEMOW JUIS CPaBHEHHS, COCTABISIET IO MEHbBINEH mepe
30%, mo mensbIeit mepe 40%, mo MeHbmei mepe 50%, mo menpmeir Mepe 60%, mo meHbiIel mepe 70%, Mo
Mmenbei Mepe 80%, mo menbpmei mepe 90%, mo menbmen Mmepe 95% wm npaktidecku 100% OT IIMHBI KOH-
TPOJIBHOM MOCTIEIOBATEIHHOCTH. 3aTEM IIPOBOISAT CPAaBHEHNE HYKJICOTHIOB B COOTBETCTBYIOIINX HYKICOTHIHBIX
no3unuax. Eciy mo3unmio B epBOH IMOCIEAOBATEIHLHOCTH 3aHUMAET TaKOW e HYKJICOTHI, YTO M COOTBETCT-
BYIOIIYIO ITO3HUIIMIO BO BTOPOW TOCIIEOBATEIIEHOCTH, MOJICKYJIBI CYUTAIOTCS HACHTUIHBIMY B YKa3aHHOW IO3H-
un. [IpOIeHT MIACHTUYHOCTH MEXIY ABYMS IOCIICIOBATCIFHOCTSIME SBISACTCA (PYHKIUCH KOJWYESCTBA HICH-
TUYHBIX TO3HIUH B YKa3aHHBIX MMOCIEAOBATEIBHOCTSIX C YUETOM KOJIMYECTBA TAIIOB M JITTMHBI KAXKIOTO I3Ia, KO-
TOPBIA HY)XKHO BHECTH Il ONTHMAJIBHOTO BBEIPaBHUBAHHS IABYX IMoOcenoBaTelbHOCTEH. CpaBHCHHE MOCIIEI0BA-
TENBHOCTEH W OIpEe/eIICHUE MPOICHTa HACHTUYHOCTH MEKAY IBYMsI MOCICIOBATEIBHOCTIMU MOKHO OCYIIIECT-
BUTHh TPU MOMOIIU MAaTEMaTHYECKOTO anropuTMa. Hampumep, MpOIEHT MACHTHYHOCTH MEKAY ABYMS HYKIICO-
TUJHBIMH TIOCJTICIOBATEIBHOCTAMIA MOXHO OIPEICIUTh TPU TOMOIIM aiaroputma Maitepca u Mruiepa
(CABIOS, 1989, 4: 11-17), kotopsrii ucrionb3yercs B porpamme ALIGN (Bepcus 2.0), ¢ mpuMeHEHHEM Ta0JIH-
Il BECOB 3aMeH ocTaTkoB PAM 120, mrpada 3a mymmay rana 12 u mrpada 3a ram 4. B anmsTepHaTHBHOM BapHaH-
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T€ MPOLECHT WACHTUYHOCTH MEXIY OBYMs HYKICOTHIHBIMU ITOCICAOBATCIHHOCTSIMH MOXHO OIPEICIUTh MPH
nomomy nporpamMmbl GAP u3 makera mporpammuoro obecneuenust GCG, ucnonpdyst marpuiy NWSgap-
dna.CMP. MHorue npyrue nporpaMMBbI JUTs BRIpaBHUBaHUS TOCIen0BaTeIbHOCTEH, Takne kak Clustal, sBnstoTcst
JOCTYITHBIMU B MOTYT OBITh NCIOJIB30BaHBI IS ONPEAeTICHIS HACHTHIHOCTH ITOCIIEI0BATEIFHOCTEH.
Yiay4ymarbesi, NOBBIIATHCS WJIM CHHKATHCS

[Ipu ymoTpeOiieHnn B TaHHOM TEKCTE TPH MOMOIIN TePMUHOB "yiydmaThscs”, "MOBBIIIATHC" HIU "CHU-
KaTbes" WIM WX TPAMMAaTHYECKHUX SKBUBAJICHTOB OIICHWBAIOT BEJIMYMHBI OTHOCHTENHEHO 0a30BOTO M3MEPEHHS,
TAKOTO KaK M3MEpEHHeE, MMPOBEJCHHOE I OJHOW M TOH K€ 0COOM 0 Hadaia JICYCHHsS, ONMMCAHHOTO B JAHHOM
JIOKYMCHTE, WIH U3MEPCHUE, IPOBEICHHOE I KOHTPOIBHOW 0COOM (MJIM HECKOJILKUX KOHTPOJBHEIX 0CO0CH) B
OTCYTCTBUE JICUCHHUS, OIIMCAHHOTO B JaHHOM JOKyMeHTe. "KOHTPOIBEHOM 0COOBI0" ABIsIeTCS 0cO0B, MOpaKCHHAS
TO e caMoi PopMOIl TH30COMHOI 0OJIC3HN HAKOIUICHHUS, YTO U MPOXOIAINAs JICYCHUE 0CO0b, MPUOTU3UTEIHHO
TOTO K€ BO3PACTa, YTO M MPOXOJAIIAs JICYSHHUE 0CO0b (sl TApaHTUHU TOTO, YTO CTAIHH 3a00JICBaHUS Y MPOXO-
TSIl JIedeHUue 0COOM U KOHTPOJIbHOM(BIX) 0coOuM(ei) cpaBHUMEI).

HnTpaTexkanbHoe BBeJeHUE

YroTpebisieMbIii B JTaHHOM TEKCTe TEPMHUH "MHTpaTEeKaIbHOE BBEJACHNE" WIN "MHTpATeKAIbHAS HHBEKINA"
OTHOCHTCSI K MHBCKIINM B CIHMHHOMO3TOBOHW KaHall (MHTpaTeKaJbHOE IMPOCTPAHCTBO, OKPY)KAIOIIee CIMHHON
MO3T). MOXHO HCHOJIB30BaTh Pa3HBIE METOMBI, BKIIIOYasi, HO HE OTPaHUYMBASCH 3THUM, JaTEPaJIbHYIO IIepedpo-
BEHTPHUKYJSPHYIO HHBEKINIO Yepe3 OTBEpPCTHE 0Opa WM HHUCTEPHAIBHYIO WIN MOSICHUYHYIO IMyHKIHIO U T.II. B
HEKOTOPBIX BapHaHTaX peaau3aliui N300peTeHns "MHTpaTeKalbHOE BBEACHHE" WK "UHTpaTeKadbHas JoCTaBKa"
COTJIACHO HACTOSAIIEMYy H300peTeHHio oTHocuTcs K MT BBeIeHHMIO MM JOCTaBKE depe3 MOSICHUIHYI0 00JacTh
WIA YYaCTOK, T.e. K moscHuuHoMy UT BBeIncHHIO MM MOCTaBKe. YTOTPEONAEMBIH B JaHHOM TEKCTE TEPMHH
"MosicHUYHAs 00J1acTh" WM "TOSICHUYHBIN y4acTOK" OTHOCHTCS K 00JIACTH MEXKAY TPEThUM M YETBEPTHIM MOSIC-
HUYHBIMHU (HWKHSS 9aCTh CIIMHBI) MIO3BOHKAMH U, Oojiee TOUHO, K L2-S1 yyacTKy O3BOHOYHHKA.

BroiaejieHHBIH

YnotpebiseMblii B TaHHOM TEKCTE TEPMHUH "BBIICICHHBINA" OTHOCHTCS K BEINCCTBY W/WJIH COCAMHCHHUIO,
KoTopoe ObwIo (1) OTAETCHO OT, MO MEHBIIEH Mepe, HEKOTOPHIX KOMIIOHEHTOB, C KOTOPBIMH OHO CBSI3aHO IpHU
HCXOJHOM IOJIYYeHHUH (B MPHUPOAE W/HUIU IKCIIEPUMEHTATBHONH YCTaHOBKE), W/WIH (2) TMOTYYSHO, U3TOTOBJICHO
W/WIIA TIPOM3BE/ICHO YENOBEKOM. BEIeTIeHHBIE BEIIecTBa W/IIN COCIMHEHHUS MOTYT OBITH OTHENEHBI OT OKOJIO
10%, oxono 20%, okono 30%, okono 40%, okoiso 50%, oxono 60%, okono 70%, oxono 80%, okono 90%, oxo-
10 91%, okomo 92%, okoio 93%, okono 94%, okono 95%, okono 96%, okono 97%, okono 98%, okomo 99%
i 6omee ueM okoJio 99% Apyrux KOMIIOHEHTOB, C KOTOPBIMH OHH M3HAYAJIFHO OBUIHM CBs3abl. B HEKOTOPHIX
BapHaHTaX peallu3allii HW300pPCTCHUS BBIJICICHHBIC BCIICCTBA SBISIOTCS OYMIICHHBIMU TPUOIM3UTEIBHO Ha
80%, npubnmsurensHo 85%, npubimsntensao 90%, npudnusurensHo 91%, npudansntensHo 92%, npudIn3u-
TenbHO 93%, mpubmusuTensHo 94%, mpubnmsutensHO 95%, mpubmH3uTENARHO 96%, TMpuUOMU3UTENHEHO 97%,
npubmnnTensHo 98%, npubamzutensHo 99% wunm Gosee yem mpubimsuTensHo 99%. Ilpu ynorpebneHnu B
JTAHHOM TEKCTE BEIICCTBO SBJISCTCS "OYMIICHHBIM", €CIIM OHO B 3HAYHUTEIILHOW CTEIICHH CBOOOJHO OT APYTUX
KOMIIOHCHTOB. [Ipy MCMONB30BaHNM B JaHHOM TEKCTE PacyeT MPOIEHTA OYMCTKHU BBIICICHHBIX BEIICCTB W/WIIA
COCeIMHEHUH HE TOJKSH BKIIFOYATh BCIIOMOTATENIbHBIE BellecTBa (Hanmpumep, 0ydep, pacTBOPUTEINb, BOAY | T.1.).

Cpena

[Ipu ynmoTpebnaeHnn B TaHHOM TEKCTE 3TOT TEPMUH 0003HAYaET pacTBOP, COICPIKAIIMNA MUTATEIEHBIC Be-
IeCTBa, KOTOPBIE MUTAIOT pacTymue KieTku. Kak mpaBuio, 3TH pacTBOPHI collepKaT He3aMCHUMBIC W 3aMEHH-
MBI€ AMHHOKHCIIOTHI, BATAMUHBI, ICTOYHUKN SHEPTHH, JIUIHUIBI U CIEIOBBIC JIEMEHTHI, HEOOXOIUMBIE I MH-
HUMAJFHOTO POCTa W/WJIM BBDKHBAHUSA KICTOK. PacTBOpP MOXET TakKe COJCPIKATH KOMIOHEHTHI, KOTOPBIC IO-
BBIIIAIOT POCT H/WJIM BBDKHBAHUE OTHOCHTEIILHO MHHUMAIILHOTO YPOBHS, BKIIFOUAsi TOPMOHBI U (PaKTOPHI POCTA.
B HEKOTOPBIX BapHaHTaX pealn3aluil H300pETCHHS CPEeIy MOIYYalOT ¢ ONTUMAIBGHBIMU I BEDKUBAHUS U TIPO-
nmudepanuu KIeTok ypoBHeM pH U coneBoi KOHIIEHTpAIMe. B HEKOTOPBIX BapHaHTaX peaiu3aluy u3o0pere-
HUS Cpella MOXET SIBIIATHCS "XMMHUYECKH ONPENeIICHHON cpeioil”" - OeCChIBOPOTOYHOM Cpefoi, KoTopasi He Co-
JICPXKHUT OCITKOB, THAPOJIN3aTOB WM KOMIIOHCHTOB C HEM3BECTHBIM COCTaBOM. B HEKOTOPHIX BapHaHTax pealu-
3annu N300peTeHNsI XUMUYECKH OTpeIeICHHas cpea He COACPKUT KOMIIOHEHTOB )KHBOTHOTO TPOHMCXOKICHHS,
a BCE KOMITOHEHTHI CPeIbl MMEIOT M3BECTHYIO XUMHUECKYIO CTPYKTYpPYy. B HEKOTOPHIX BapHaHTax peaji3aluu
M300pETEHUS Cpela MOXKET SBJIATHCA "Cpellol Ha CBIBOPOTOYHOH OCHOBe" - cpejiol, KoTopas ObLIa JOIMOJIHEHA
KOMIIOHEHTaMH >KHBOTHOTO TIPOHMCXOXKIICHHS, TAKUMHU KaK, 0e3 OrpaHHYeHU, (QeTanbHas TeITdbs CHIBOPOTKA,
JIOITagHAs CBIBOPOTKA, KO3JIHHAS CHIBOPOTKA, OCIIMHASI CBIBOPOTKA W/MIIM UX KOMOMHAIINN.

HyxienHoBas kucaora

YnotpebnseMblii B JAHHOM TEKCTE TEPMHH "HYKICHHOBAs KHCIOTA" B CaMOM INUPOKOM CBOEM CMBICIC
0003HavaeT JI000C COSAMHECHUE W/IUTH BEIIECTBO, KOTOPOE BKIFOYCHO FITH MOXET OBITh BKIIFOYCHO B OJIUTOHYK-
JICOTHIIHYIO IIeTb. B HEKOTOPBIX BapHAHTAX pear3aluy U300PETCHUS HYKIICUHOBAsK KHCIOTa MPEICTaBISIET CO-
00l coeTMHCHHE W/HITH BEIIECCTBO, KOTOPOES BKIFOUCHO WIIM MOXKET OBITh BKIIFOYCHO B OJIMTOHYKIJICOTUIHYIO IICITh
npu iomomy GochoaudhUpHON CBA3U. B HEKOTOPHIX BapHaHTax peanu3aliu U300peTeHus "HyKICHHOBAs KH-
CJI0Ta" OTHOCHTCSI K OTHEIBHBIM OCTaTKaM HYKJICMHOBBIX KHCJIOT (HAaIpuMep, HYKICOTHIAM H/WIH HYKICO3H-
naMm). B HEKOTOpBIX BapHaHTax peaju3alluil H300peTeHUs "HYKJIESHHOBAs KUCJIOTA" OTHOCUTCS K OJMTOHYKIIEO-
TUIHOW IIeTIH, COAEpIKAIIeH OTAETbHBIC OCTATKN HYKJICHHOBBIX KHCIIOT. YHOTpEOIsIeMbIe B JaHHOM TEKCTE Tep-
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MUHBI "OJIUIOHYKJICOTUA" U "MONUHYKICOTHA" MOXKHO HUCIONb30BaTh B3aUMO3aMeHsAeMO. B HEKOTOPBIX BapuaH-
TaxX peanu3anuu u300peTeHus "HykiaenHoBas kuciora" BrirouaeT PHK, a Takke 01HO- W/WIH IBYXIIEITOYCYHBIC
JHK w/umm x/IHK. Kpome toro, Tepmunsl "HyknennoBas kuciora”, "JTHK", "PHK" n/unm momoOHbIE UM Tep-
MUHBI BKJIIOYAIOT aHAJIOTH HYKJIEWHOBBIX KUCIIOT, T.€., aHAJIOTH, COACPIKAIINe CKEJIET, OTINIHBIN OT (ocdoau-
s¢upHOTro. Hanpumep, Tak Ha3piBacMble "MENTHIHbIE HYKICHMHOBBIE KHCIOTHI"', KOTOPhIE M3BECTHHI B JAHHOU
00JacTH TEXHUKH M COIEpIKaT B CKeJeTe MENTHAHbIE CBsA3U BMecTo Gochoam GupHBIX CBSA3EH, CUUTAIOTCS Ta-
KHMH, KOTOPBIE BXOJAT B 00bEM HACTOSAIIEr0 n3o0pereHus. TepMuH "HYKICOTHIHAS TIOCIIEI0BATEIHPHOCTD, KO-
JTUPYIOIIasi aMHHOKHUCIOTHYIO ITOCIIEA0BATEIFHOCTD' BKITIOYAET BCE HYKIICOTHIHBIE MOCIEI0BATEIEHOCTH, KOTO-
phIC SBISIOTCS BBIPOXKJICHHBIMH BEPCHSAMU JPYT APYra W/HWIH KOJUPYIOT OJHY W Ty K€ aMUHOKUCIIOTHYIO TIO-
CJIeZIOBATENIFHOCTh. HYKIICOTHAHBIC MOCIEIOBATEIEHOCTH, KOTOpBIe KoaupyroT O0enku w/min PHK, moryT co-
JIepKaTh MHTPOHBI. HYKICHHOBBIC KHCIOTHI MOTYT OBITH IOJYYCHBI W3 HMPUPOIHBIX UCTOYHUKOB U OYHIICHEI,
MOJYYCHBI TIPH TIOMOIIH PEKOMOWHAHTHBIX YKCIPECCHOHHBIX CHCTEM M, HE00S3aTeIbHO, OYHUIICHBI, XUMUYCCKU
CHUHTE3UpOBaHbI U T.1. Korma 3To nerxecoobpasHo, HApUMep, B CIydae XHMUYECKH CHHTE3HPOBAHHBIX MOJICKYIL,
HYKIJICHHOBBIC KUCJIOTHI MOTYT COJICPKAaTh HYKJICO3HIHBIC aHAIOTH, TAKHE KaK aHAJIOTH, COJCpKAIIUEC XIUMUIC-
CKH MOAN(HUIIMPOBAHHBIC OCHOBAHUS WIH caxapa, MOIU(HUKAINK CKelleTa U T.J. [locienoBaTeIbHOCTh HYKJICH-
HOBBIX KHUCJIOT MPEACTABJISIOT B HAMPaBJICHUH OT 5' k 3', ecu He yka3aHo uHoe. TepMuH "cerMeHT HyKJICHHOBOH
KHCIIOTHI" yIOTpeOseTcss B TAaHHOM TEKCTE Il 0003HAYCHUS HYKJICOTHIHOHN IOCIEeIOBATEIILHOCTH, KOTOpas
SABIISICTCSA YacTbio OoJiee JIMHHOW HYKJICOTHIHOH IOCIEIOBATEIFHOCTH. BO MHOTMX BapHaHTaX peamu3aliiy
M300pETEHUS CETMEHT HYKJICHHOBON KHCIIOTBI CONEPIKUT 10 MEHbIeH mepe 3, 4, 5, 6, 7, 8, 9, 10 wu 6onee oc-
TaTKOB. B HEKOTOPBIX BapuaHTax peam3ally M300peTeHHs HYKJICHHOBAs KHCIOTAa MPEICTaBIIET co00i mim
COJICPXKUT MPUPOIHBIC HYKJICO3UAbI (HAIPUMED, aJlcHO3UH, TUMHUIUH, TyaHO3MH, TUTHINH, YPUIUH, C30KCHA-
JICHO3WH, JC30KCUTUMHUIIUH, IC30KCUTYAaHO3WH W JC30KCHUIUTHINH); HYKJICO3WUIHBIC aHAIOTH (Hampumep, 2-
AMHUHOAJICHO3HH, 2-THOTUMUINH, UHO3WH, TUPPOIOTTHPUMHIUH, 3-METWIAICHO3UH, S-MeTranutuaund, C-5 mpo-
muHITHAnH,  C-5  mponuHWIypuanH, 2-amuHoaneHo3uwH, C5-OpomoypuamH, CS5-dropypmann, CS5-
Honoypuaun, CS-nponuHmnypuaud, CS-nponuHUIIUTHINH, CS5-METUIMUTHINH, 2-aMUHOAJIEHO3UH, 7-
Jlea3aaJIcHO3MH, 7-llea3aryaHo3nH, 8-OKCOaIeHO3WH, 8-okcoryaHo3uH, O(6)-MeTunryaHuH W 2-THOIUTHINH);
XAMHYECKH MOAN(HUIIPOBAHHBIE OCHOBAHMS; OMONOTHYECKH MOIU(PHUIIMPOBAHHBIC OCHOBAaHUS (HAIpUMEp, Me-
THJMPOBAHHBIC OCHOBAHWS), WHTEPKATUPOBAaHHBIC OCHOBaHHS; MoauduIHMpoBaHHBIE caxapa (Hampumep, 2'-
dbroppudo3y, pubo3y, 2'-ne3okcupudo3y, apabUHO3Y U TeKCco3y); W/uian MoaudumupoBanubie GochaTHbIe TPyYII-
el (Hampumep, THodochaTer U 5'-N-hochopaMuauTHBIE COSAMHEHNs). B HEKOTOPBIX BapHaHTaX peaau3aliiu
HacTosAIIee M300pPETeHHE HEMOCPEACTBEHHO OTHOCHUTCS K "HEMOIU(PHUITMPOBAHHBIM HYKJICHHOBBIM KHCIIOTaM'",
MOJT KOTOPBIMH TOJIPa3yMEBAIOTCSI T€ HYKJICWHOBBIC KHUCIOTHI (HAIPUMEP, MOTMHYKICOTHIAM M OCTAaTKaM,
BKITIOYAsi HYKJICOTUABI W/WIH HYKJICO3U]IbI), KOTOPBIC HE OBLIM XMMHUYCCKH MOTU(DHUIIMPOBAHBI C IIETBIO 00JeT-
YCHHUS U OCYIICCTBICHHUS JOCTABKH.
Ipouecc nepdysun

YnoTpebisieMblii B TaHHOM TeKCTe TEPMHH "miporecc nepdy3un” OTHOCUTCS K CIOCO0Y KyJIbTHBUPOBAHHS
KJICTOK, B KOTOPOM JIOTIOJIHUTEIIHHBIC KOMIIOHCHTHI TOOABIISIFOT B KYJIBTYPY HEMPEPBIBHO U MOTYHEIPEPHIBHO
mocje Hayaja Ipolecca KylIbTUBHpoBaHMA. [/loOaBisieMble KOMIOHEHTH OOBIYHO COAEpKaT MHUTATEIBHBIE TO-
0aBKM I KIETOK, KOTOPBIE MCTOIMIINCH BO BpeMsI IpoIecca KyIbTHBHPOBaHUSA. YacTh KIIETOK W/MIIA KOMIIO-
HEHTOB CpeIbl 0OBIYHO COOMPAIOT B HETPEPHIBHOM WIIM ITOJYHENPEPHIBHOM PEXHME M B HEKOTOPBIX CIyJasx
ounmaioT. OOBYHO TMpPOIECC KISTOYHOTO KYJIHTHBHPOBAHUS, BKIOYAIONINHA Iporiecc Nepdy3uH, Ha3bIBAIOT
"mepdy3uoHHON KynbTypoii". Kak mpaBmiio, muTatenbHbIe T00aBKH JOO0ABIISIOT B CBEXKYIO CPEILY BO BPeMs TPO-
necca nep¢y3un. B HEKOTOPBIX BapHaHTaX peau3aluyd U300peTeHHs CBEXas Cpelia MOXKET OBITh WICHTHYHON
WIIA CXOXKEH ¢ OCHOBHOW CpeJiol, MPUMEHSIEMOHN B MpOIecce KIETOYHOrO KyJIbTHBHPOBAaHUSA. B HEKOTOPHIX Ba-
pHaHTaX peau3anuyd U300pEeTEHHs CBEXas Cpella MOKET OTIIMYAThCA OT OCHOBHOM Cpebl, HO MPH 3TOM COJICP-
JKaTh HEOOXOIUMBIE NMUTATEIbHBIC TOOABKU. B HEKOTOPHIX BapuaHTaX peaiu3aliyd U300peTeHHs CBEXas cpeia
SIBIIIETCSL XUMUYECKU OTPEAEIIEHHON cpeoil.

Benoxk

YrotpebnseMblii B JTaHHOM TE€KCTE TEPMHUH "OeIOK" OTHOCUTCS K MOJIMITENTHAY (T.€. MeMX U3 TI0 MEeHbIIEH
Mepe IBYX aMHHOKHCJIOT, COeIMHEHHBIX APYT C APYroM HENTHAHBIMU CBSA3SIMH). bemkn MoryT comepxkarth OT-
JMYHBIE OT aMUHOKHCJIOT KOMIIOHEHTHI (HalpuMep, OHH MOTYT OBITh TIMKOIPOTCHHAMH, MPOTEOTIIMKAHAMH H
T.J.) W/HIA MOTYT OBITh TIPOIECCUPOBAHHBIMU MJIM MOJTUGDHUITUPOBAHHBIMH JTFOOBIM IpyTruM criocoooM. Crerua-
JINCTaM B JAaHHOM 00/JacTH TEXHUKH IOHATHO, YTO "OEJOK" MOYKET SBISATHCS IOJHOM ITOJMIIEIITHAHON ILENBIO,
KOTOpasi BhIPA0ATHIBAETCS KJICTKOW (C HAMYHMEM WJIM OTCYTCTBHEM CHUTHAJIHHOW TOCIEIO0BATEIHHOCTH), OO
MOJKET OBITh €€ XapaKTCPUCTUYCCKOW YacThi0. B HEKOTOPHIX BapUaHTaX pealu3allii U300peTeHus OEIOK MHO-
I/1a MOXKET COJIepkKaTh OoJice OHOMN MOJMUICTITUIHON IIeTH, HAIPUMEp, IICTH, CBA3aHHBIC OJHOW WK OoJiee -
CYIb(QUIHBIX CBA3CH WM COCIMHCHHBIC NPYTUMH criocobamMu. B HEKOTOPHIX BapHaHTaX peaiu3allud h300pere-
HUS TIOJIMIEOTHIIBI MOTYT COJCPXaTh L-aMUHOKHUCIOTHI, D-aMUHOKHCIIOTHI JIUOO U Te, W JAPYTUE, U MOTYT CO-
JiepKaTh JTI00bIe U3 MHOXKECTBAa U3BECTHBIX B JAHHOW 00JACTH TEXHHKH aMHHOKHCIOTHBIX MOIU(DUKAIMHA WITH
aHanoroB. [IpuMeHUMBIC MOIUGUKAIINH BKIIOYAIOT, HAIPUMED, TCPMUHATIBHOC AllCTHIMPOBAHUE, aMHUIUPOBaA-
HHUE, METHIMPOBAaHUE U T.[. B HEKOTOPHIX BapHaHTaX pealu3alliy M300peTeHns OEIKH MOTYT COIepKaTh aMH-
HOKHCJIOTH INIPUPOJHOTO MPOMCXOXACHUS, aMUHOKHCIOTHl HEIPUPOJHOTO TPOUCXOXKICHHS, CHHTETHIECKUE
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AMHMHOKHCIIOTH ¥ MX KoMOMHaImu. B o0mem cirydae TepMuH "mentun” MCIoiab3yeTcs il 0003HaYeHUs! MOJIH-
HENnTH/Ia, JJIMHA KOTOPOTO COCTaBIsieT MeHee yeM okoito 100 aMHHOKHCIIOT, MeHee YeM 0Kouio 50 aMHHOKHCIIOT,
MeHee yeM 0K0j10 20 aMHHOKHCIIOT WM MeHee 4eM oKoiIo 10 aMHHOKHCIIOT. B HEKOTOpHIX BapHaHTax peannsa-
MU M300peTeHNs OCNKM MPEACTaBIAIOT co00i aHTHTeNa, (parMeHThl aHTUTEIN, WX OMOJOTHYECKH aKTHBHBIE
YaCTH W/WITH UX XapaKTePUCTHIECKUE JaCTH.

PexoMOMHAHTHBII 0€10K M peKOMOMHAHTHBIN MOJTUNENTHU/

OTH TEPMHUHBI HCIIOJIB3YIOTCS B JaHHOM TEKCTE JJIs1 0003HAYESHHUS MOTUIETITHAA, YIKCIIPECCUPYEMOTO KIIET-
KOM-X034MHOM, KOTOpas ObIIa TeHETUYECKH CKOHCTPYHpPOBaHa UL SKCIIPECCHH TaHHOTO MOJUIenTHaa. B Heko-
TOPBIX BapHaHTaX peaJM3alid M300pEeTeHHs PEKOMOMHAHTHBIN OEJIOK MOXKET IKCIPECCUPOBATHCS B KIIETKE-
XO35MHE, MOJYYEHHOH OT >KMBOTHOTO. B HEKOTOPHIX BapHaHTaxX peanu3aluy W300peTeHHsT PEeKOMOMHAHTHBIN
0EJIOK MOJKET JKCIIPECCHPOBATHCS B KIIETKE-XO3SMHE, MOJTYYEHHOM OT HACEKOMOro. B HEKOTOpBIX BapHaHTax
peanuzanuy u300peTeHns] peKOMOMHAHTHBIN OEJI0K MOXKET SKCIPECCUPOBATHCS B KIIETKE-XO35MHE, TOIy4YeHHON
U3 Jpoxokel. B HEKOTOPHIX BapHaHTaxX pealn3aly H300peTeHHss PEKOMOMHAHTHBIN OEIOK MOXET 3KCIPECcCH-
poBaThCsl B KIIETKE-XO3MHE, TOJyYCHHON M3 MPEACTaBUTENS MIPOKapHOTOB. B HEKOTOPHIX BapHaHTax peaymsa-
IIUH W300peTeHNsT PEKOMOMHAHTHEII OET0K MOJKET IKCIPECCUPOBATHCS B KIETKE-X03SMHE, TTOy4YeHHOM OT Mite-
KOTIMTAIOMIET0. B HEKOTOPHIX BapHaHTaxX pealn3anui H300peTeHHs peKOMOMHAHTHBIN OEJI0K MOXKET IKCIIPECCH-
POBAaThCS B KJIETKE-XO3S5IMHE, MMOTYICHHOHN OT YeloBeKa. B HEKOTOPHIX BapHaHTaxX peain3aliy H300peTeHUs pe-
KOMOWHAHTHO 3KCIIPECCHPYEMBIi NOJIHUIIECTITH] MOKET OBITh MICHTUIHBIM MIIH CXO0XKHAM C MTOJUMENITHIOM, KOTO-
PBIIf OOBIYHO JKCIIPECCHUpPYETCS B KIIETKe-X03irWHEe. B HEKOTOPHIX BapHaHTaX pealn3alliil H300peTCHUS PEKOM-
OMHAHTHO SKCIPECCHUPYEMBIA IONUMEITH MOXET OBITh UyKEPOJHBIM KJIETKE-XO35SUHY, T.C. TeTCPOJIOTHIHBIM
HENTHIaM, KOTOpbIe OOBIYHO SKCIPECCUPYIOTCS B KJICTKE-XO035iMHE. B albTepHaTHBHOM BapuaHTE B HEKOTOPBIX
BapUaHTax peayu3anuy H300peTeHNs! PEKOMOMHAHTHO AKCIIPECCUPYEMBbIH MOJIHUIENTHI MOXKET OBITh XUMEPHBIM,
YTO 03HAYAET, YTO YACTH IOJIMIENTHAA COACPKAT aMUHOKUCIIOTHBIE TOCIIEI0BATEILHOCTH, KOTOPBIC SBIISIFOTCS
WICHTUYHBIMH WJIM CXOKHUMH C TOJIMIENTHIAMHU, OOBIYHO IKCIIPECCHPYEMBIMHU B KJIETKE-XO35SHHE, B TO BpEMs
KaK JPYTUC YaCTHU SBIISAIOTCS Ty>KEPOJTHBIMU KIETKE-XO35SUHY.

3amecTUTEJbHBII (pepMeHT

YroTpebnseMblii B JTaHHOM TEKCTE TEPMUH "3aMECTUTEIbHBIH PEepMEHT" OTHOCHUTCS K JTIOOOMY (hepMeHTy,
KOTOPBIA MOXKET JCHCTBOBATh TAKUM 00pa3oM, 4TOOBI IO MEHBIIIEH Mepe YaCTHYHO 3aMECTUTh ACPUITUTHBIN HITH
OTCYTCTBYIOITHI (pepMEHT IpHU 3a00JI€BaHNH, JEUCHHE KOTOPOTO IPOBOAUTCS. B HEKOTOPHIX BapHaHTax peaiu-
3aIMi U300peTEeHUs] TePMUH '"3aMECTHUTENbHBIA (hepMEeHT" OTHOCHTCA K JIOOOMY (EepMEHTY, KOTOPBI MOXET
JIEHCTBOBATh TaKUM 00pa3oM, YTOOBI MO0 MEHBINEH Mepe YaCTUYHO 3aMECTUTh NE(UIIUTHBIA WIH OTCYTCTBYIO-
MU TN30COMHBIN (PEpPMEHT NP JM30COMHOW 0OJI€3HM HAKOIUICHHMS, JIeUeHHE KOTOpOoi mpoBoauTcs. B HekoTo-
PBIX BapHaHTaxX peaju3aliy M300pEeTeHUs] 3aMECTHTENBHBIN (EPMEHT CIIOCOOCH CHIDKATh KOJIMYECTBO HAKOII-
JICHHOTO MaTrepuaja B JU30COMax MIICKONMHUTAIOINX WM MOKET CHUMATh MJIM 00JierdaTh OJUH WiIn Oosee CHM-
NTOMOB JIN30COMHO# 00JIE3HHN HAKOIUICHHS. 3aMECTUTEIIbHbBIE (PePMEHTHI, HOAXOASIINE IS H300pETEHHS, BKITIO-
YaroT JIM30COMHBIC (DEPMEHTHI KaK JUKOrO THIA, TaK U MOTUPHUIMPOBAHHBIC, 1 MOTYT OBITh MOJYYCHBI TIPH I10-
MOIIM PEKOMOWHAHTHBIX U CHHTETHYECKHUX CIIOCOOOB JIMOO OYMIIECHBI M3 MPUPOIHBIX MCTOYHUKOB. 3aMECTH-
TENBbHBIA (PePMEHT MOXKET OBITh PEKOMOWHAHTHBIM, CHHTETHYECKHM, T'€HHO-aKTHBHPYEMBIM WM HPUPOIHBIM
(hepmeHTOM.

BekTop

YroTpebnseMbIii B JTaHHOM TEKCTE TEPMHUH "BEKTOP" OTHOCUTCS K MOJIEKYJIE HYKICHHOBON KHUCIOTHI, CIIO-
COOHOH TPaHCIIOPTHPOBATH APYTYI0 HYKICHHOBYIO KHCIOTY, C KOTOPOH OHa CBsi3aHAa. B HEKOTOPHIX BapHaHTax
peanu3aniy N300peTeHNsI BEKTOPHI CIIOCOOHBI K BHEXPOMOCOMHOW PEIUTUKAINK H/WIIM SKCIPECCUN HYKIJIEHHO-
BBIX KHUCIIOT, C KOTOPBIMH OHHU CBSI3aHBI B KJICTKC-XO3SIMHE, TAKOW KaK dYKapHOTHUYCCKas /WM MPOKApUOTHIC-
CKasl KiIeTKa. BekTopsl, crlocoOHbIe yIpaBisTh IKCIpeccuei (PyHKIIMOHAIBHO CBSA3aHHBIX IC€HOB, HAa3bIBAIOTCS B
JTAHHOM TEeKCTe "9KCIPECCUOHHBIMU BEKTOpaMu'.

IonpoOHoe onncanne u3odpeTeHust

B Hacrosmem m300peTeHuH, cpeny Mpovero, MpeayioxKeHbl CIIOCOObl U KOMITO3UIUK ISl TIOJIy4eHHUs pe-
KOMOMHaHTHOTO Oenka 12S ¢ ymydmeHHbIME 3P(EKTUBHOCTHIO M aKTHBHOCTBIO NP MOMOIIU KIIETOK, KOIKC-
npeccupyromux O0enku 12S u FGE. B HekoTOphIX BapwaHTax pealm3anuyd H300pETeHUS KJIETKH COTJIACHO Ha-
CTOAIIEMY N300pPETEHUIO0 CKOHCTPYHPOBAHBI TaK, YTOOBI OJHOBPEMEHHO CBEPXIKCIIPECCHPOBATH PEKOMOWHAHT-
ueie 6enku 12S u FGE. KneTkn cornacHo m300peTeHHIO alaTUPYEMBl KO MHOTHM YCIIOBHSIM KIIETOYHOTO KYJTb-
TUBUPOBAHMA. B HEKOTOPHIX BapHaHTaX peaan3anuy N300peTeHUs KIeTKH COTIIACHO HACTOAIIEMY H300peTCHHUIO
aJanTHPyEMBI K CyCIIEH3HOHHOMY O€CCHIBOPOTOYHOMY KYJIBTUBHPOBAHUIO B OOIBIIINX MACIITa0aX.

PaznnuHble acrieKThl M300peTEeHHs JEeTaIFHO ONMCAHBI B HIDKENPHBEICHHBIX Mojpaszaenax. Vcmombs3osa-
HHE TI0/Ipa3JIe]IOB He OTrpaHMYMBacT n3oOpereHune. Kaxkaplid moapasnen MOKHO IPUMEHSTD K JIIOOOMY acHeKTy
n3o0pereHus. B Hacrosmieli 3asBke ncronbp3oBaHue "mwin'" 0003HavaeT "w/mian'", eciy He yKa3aHO MHOE.

Hnyponar-2-cyanparasza (I12S)

[Tpu ynorpebnenun B 1aHHOM TekcTe Oeok 12S npencraisier coboii moboii 6eoK nim 9acTh Oenka, Ko-
TOPBIIl MOKET 0 MEHbIIEH Mepe YaCTUYHO 3aMEHUTh aKTUBHOCThH Oeika maypoHar-2-cynbdarassl (12S) mpu-
POIHOTO TIPOUCXOXKICHHS FIIH CHATH OJHO WIIH OoJjiee KIIMHUYECKUX MPOSBICHAN WIIM CHMITOMOB, CBSI3aHHBIX C
nepurnutom 12S. YroTpebiisieMble B TaHHOM TeKcTe TepMHHBI "depment 125" u "6enok 12S" n ux rpamMMartnde-
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CKH€ DKBHBAJIEHTHI HCTIOJIL3YIOTCS] B3aNMO3aMEHSIEMO.

Kaxk nmpaBuito, yenoBeueckuii 6enok 12S BeipabateiBaeTcs B popme npenmectBeHHrnka. dopma npemect-
BEHHHKA YeJI0BeUeCKoro 12S comepuT CUrHaIBHBIN MeNnTH ] (AaMUHOKHCIOTHBIE OCTaTKH 1-25 TOTHOpa3MepHO-
TO MPEAMIECTBEHHUKA), POTIENTH] (AMIHOKHCIOTHBIE OCTaTKU 26-33 MONHOPa3MEPHOTO MPEIIIECTBEHHUKA) U
nens (octatku 34-550 moHOpa3MEepHOTO MPEIIIeCTBEHHNKA), KOTOpask MOXKET OBITh OTOTHUTEIHHO MPOIIECCH-
poBana B 42 k/la niens (octatku 34-455 monHOpa3MepHOTO NpeaecTBeHnrka) u 14 k/la nemnb (octatku 446-550
MOJTHOPa3MEPHOTO TpeecTBeHHnKa). OObIIHO (HOpMY TIPEAIIECTBEHHIKA HA3BIBAIOT TAKXKE IMTOJTHOPA3MEPHBIM
MIPENIICCTBEHHUKOM WJIM TOJIHOpa3MepHBIM Oenkom 12S, koTopsiit comepxutr 550 aMHHOKHCIOT. AMHHOKHC-
JOTHBIE TTocienoBarensHocTH 3penoi Gopmsl (SEQ ID NO: 1) ¢ ynaneHHBIM CUTHAIBHBIM TIENTHAOM U TIOJHO-
pasmepuslii npeamectseHHUK (SEQ ID NO: 2) tunosoro 6enka I2S qukoro Tvna WM NpUPOJTHOTO MPOUCXOXK-
JIeHUs IpuBeAeHBI B Ta0i. 1. CHrHANBHBIN IENTHA BEIJIENCH oquepkuBanneM. Bno6asok, B Tabu. 1 Taxke npu-
BE/ICHBI aMHHOKHCJIOTHBIE MTOCIIEJOBATEIbHOCTH M30(hopM a M b mpeniecTBeHHNKa YenoBedeckoro oemka 1285,
SEQ ID NO: 3 u 4 coOTBETCTBEHHO.

Tabmuma 1. YenoBeueckas nxypoHar-2-cynbdaraza

3penas gpopma SETQANSTTDALNVLLIVDDLRPSLGCYGDKLVRSPNIDQL
ASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSY
WRVHAGNFSTIPQYFKENGY VIMSVGKVFHPGISSNHTDDS
PYSWSFPPYHPSSEKYENTKTCRGPDGELHANLLCPVDVLD
VPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGYHKPHIPF
RYPKEFQKLYPLENITLAPDPEVPDGLPPVAYNPWMDIRQRE
DVQALNISVPYGPIPVDFQRKIRQSYFASVSYLDTQVGRLLS
ALDDLQLANSTHAFTSDHGWALGEHGEWAKYSNFDVATH
VPLIFYVPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSM
DLVELVSLFPTLAGLAGLQVPPRCPVPSFHVELCREGKNLLK
HFRFRDLEEDPYLPGNPRELIAYSQYPRPSDIPQWNSDKPSLK
DIKIMGYSIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFV
DSDPLQDHNMYNDSQGGDLFQLLMP(SEQ ID NO:1)

HonnopasmepHbIH MPPPRTGRGILIWILGLVLSSVCVALGSETQANSTTDALNVLL
npeamecTBeHHUK IOVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAV
(u3oopma a) CAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTIPQYFKE
NGYVTMSVGKVFHPGISSNHTDDSPYSWSFPPYHPSSEKYEN
TKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLL
EKMKTSASPFFLAVGYHKPHIPFRYPKEFQKLYPLENITLAPD
PEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQR
KIRQSYFASVSYLDTQVGRLLSALDDLQLANSTIIAFTSDHG
WALGEHGEWAKY SNFDVATHVPLIFY VPGRTASLPEAGEKL
FPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLAGLQVP
PRCPVPSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIA
YSQYPRPSDIPQWNSDKPSLKDIKIMGYSIRTIDYRYTVWVG

FNPDEFLANFSDIHA GELYFVDSDPLQDHNMYNDSQGGDLF
QLLMP(SEQ ID NO:2)

IIpeamecTBeHHHK, MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLL

uzodopma b IIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAV

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

TIpexwecrsennnk, | MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLL

wsodopma ¢ IIVDDLRPSLGCYGDKLVRSPNIDQLASHSLLFQNAFAQQAV

CAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTIPQYFKE
NGYVTMSVGK VFHPGISSNHTDDSPY SWSFPPYHPSSEK YEN
TKTCRGPDGELHANLLCPVDVLDVPEGTLPDKQSTEQAIQLL
EKMKTSASPFFLAVGYHKPHIPFR YPKEFQKLYPLENITLAPD
PEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQR
KIRQSYFASVSYLDTQVGRLLSALDDLQLANSTIAFTSDHGE
LMRTNT(SEQ ID No:4)

TakuM 00pa3oM, B HEKOTOPHIX BapuaHTaxX peaju3alu nzobpereHus ¢epmeHT 12S mpencrasiser coboit
3pensiit yenosedyeckuit 6enox 12S (SEQ ID NO: 1). Kak packpeito B tanaoM nokymente, SEQ ID NO: 1 npen-
CTaBJIIeT KaHOHUYECKYI0 aMHHOKHCIIOTHYIO TIOCJIEIOBAaTENILHOCTh YenoBeueckoro Oenka [2S. B HekoTophIX Ba-
pHaHTax peanu3anuy u300pereHHss Oenok 12S MoskeT mpencTaBisATh coOOH Crutalic-u30(pOpMy H/WIM BapUaHT
SEQ ID NO: 1, xoTopble 00pa3yroTcsi B pe3ysibTaTe TPAHCKPUIIINY Ha JPYroM YJ4acTKe HHUIMAIKHU B TIpeesiax
5' UTR rena 12S. B HekoTOpBIX BapHaHTax pean3ali U300peTeHUs HOAXOMSIINN 3aMeCTUTEIbHBIA (DepMeHT
MOXKET OBITH TOMOJIOTOM HJIM QHAJIOTOM 3pEJIoTo deyoBedeckoro Oenka 12S. Hampumep, romMosor win aHaior
3pernoro 4enoBedeckoro Oenka I12S MokeT mpeacTaBiATh cO00H MOTUPUITMPOBAHHBIA 3pEIbId YeTOBEUSCKHMA
6emoxk 12S, conmeprkantuii onHy wim 6ojiee aMHHOKHUCIIOTHBIX 3aMeH, JETCINi /Wi HHCEPITUI TT0 CPABHEHHIO C
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6enxoM 12S aukoro Tuma uiam npupoHOTo NpoucxoxaeHus (Hanpumep, SEQ ID NO: 1), u npu 3TOM cOXpaHsTh
3HAYUTEIBHYIO YacTh akTUBHOCTH Oenka [2S. TakuM 0Opa3om, B HEKOTOPBIX BapHaHTaX peasM3alnuy u3o0pere-
HUS 3aMECTHTEIBHBIN ()EPMEHT, TIOAXOAAIINI IS LEJICH HACTOSIIETO U300pETEHHs, SIBISIETCS] B 3HAYUTEIILHOM
CTETICHH TOMOJIOTHYHBIM 3pesioMy denoBedeckomy 0enky 12S (SEQ ID NO: 1). B HeKoTOpBIX BapuaHTaX pean-
3alUH U300pETEeHNs 3aMECTUTEIbHBIA (PEPMEHT, MOIXOMAIINI AJIS LeNe HaCTOSIIETO H300pETEeHNS, COCPKUT
aMUHOKHUCIIOTHYIO TIOCIIEIOBATENILHOCTD, 10 MeHbIIeld Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wmu 6osee romonoruunyio SEQ ID NO: 1. B HexoTo-
PBIX BapHaHTax peaau3aludl M300pETEHUsS! 3aMECTHTENbHBIH (DEPMEHT, MOAXOMAIIUNA Ui IeJIeld HACTOSIIETO
M300peTeHNs, SBISCTCS B 3HAUNTEIBHOW CTEIICHM WASHTHYHBIM 3peiioMy denoBedeckomy Oenky 12S (SEQ ID
NO: 1). B HEeKOTOPBIX BapHaHTax peau3alliy H300pETCHUS 3aMECTUTEIBHEIN (PepMEHT, TOAXOASIU T Tenei
HACTOSIIIET0 N300pETeHNs, COEPKUT aMHHOKHCIIOTHYIO MOCIIEA0BATEILHOCTD, 110 MeHbIIeH Mepe Ha 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% nmm Gonee naeH-
tnaHyto SEQ ID NO: 1. B HeKOTOPBIX BapHaHTax peaan3allii H300peTeHHs 3aMECTUTEIbHBIN ()ePMEHT, MOIXO0-
JUIIUHA JUIs LeNIel HacTOSIIEero M300peTeHus], CONEPXKUT (PparMeHT WIHM 4acTh 3PEJOTO UYeIOBEYECKOro Oelka
128S.

B anprepHaTBHOM BapmaHTe GepMeHT 12S mpeacraBiseT coOoii moHOpa3MepHbIi 0eok 12S. B HekoTo-
pBIX BapuaHTaX peaau3aiuu u300peTeHus pepMeHT 12S MokeT OBITh TOMOJIOTOM WJIM aHAJIOTOM TIOJTHOpa3Mep-
HOTO YesoBedeckoro Oenka [2S. Hampumep, TOMOJIOT HIIM aHAJIOT TTOJTHOPa3MEPHOTo dejoBedeckoro Oemnka 12S
MOXKET TIPEJICTABIATh COO0H MOTUGPHUITMPOBAHHBIA MOJHOPAa3MEPHBIA dertoBedeckuil Oenok 12S, comeprxamuit
OJHY MM OoJiee aMMHOKHCIIOTHBIX 3aMEH, JEJCNUil W/WIN WHCEPUUI 10 CPaBHEHHUIO C IOJHOPAa3MEPHBIM Oell-
koM 12S nukoro Twna wim npupomHoro npoucxoxnaeHus (Hanpumep, SEQ ID NO: 2), u npu 3TOM COXpaHATH
3HAYUTEIBHYIO YacTh akTUBHOCTH Oenka 12S. TakuM 0Opa3oM, B HEKOTOPBIX BapHaHTaxX peasM3anuy u3odpere-
HUA (epMeHT 12S sBisieTcst B 3HAUNTENBHON CTEIIEHH TOMOJIOTHYHBIM ITOJTHOPAa3MEPHOMY YEIOBEYECKOMY OenKy
12S (SEQ ID NO: 2). B HEeKOTOpPBIX BapHaHTax peanu3annyu nzodperenus Gpepmenr I12S, noaxonsmuii s nenen
HACTOSIIIET0 M300pETeHNs, COEP)KUT aMHHOKHCIIOTHYIO MOCIIEA0BATEILHOCTD, 110 MeHblIeH Mepe Ha 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, 99% wnmm 6onee romoIo-
ruaayio SEQ ID NO:2. B HEKoTOpBIX BapWaHTax peam3anuu u3oopereHus pepment 12S, moaxomsmmit ais
TIeJIe HACTOSIIETO N300pETEHUS, SIBIISIETCS B 3HAUNTENbHON cTernenn naeHTHdHeIM SEQ ID NO:2. B HekoTophix
BapHaHTax pean3anuu u3oopereHus GepmeHT 12S, moaxoasmmii s mejeil HaCcTOSIIEro H300pETeHUs, CoIep-
JKUT aMUHOKHCIIOTHYIO TOCIIE0BaTENbHOCTh, 10 MeHbIner Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wmm 6onee naeaTrnunyo SEQ ID NO:2. B Heko-
TOPBIX BapHaHTaX peanu3aluy u300pereHus GpepMeHT 125, moxxomsmuit A nenei HacTOSsIIEero H300peTeHus,
COJIEPKUT ()parMeHT WIIM YacTh HOJHOPAa3MEPHOTO YenoBeyeckoro Oenka [2S. B koHTekcTe TaHHOTO TOKYMEHTa
MOJTHOpa3MepHBIH Oesok 12S 00bIYHO CONEPKUT CUTHAIBHYIO MENITHAHYIO TT0CIIEI0BATEIBHOCTb.

B HekoTopbIX BapmaHTax peanu3anuu u3oOpereHus ¢epment 12S, nmoaxoasmmil sl 1eiel HACTOSIIETO
n300peTeHys, peacTaBisieT co0oil n3odopmy a denoBedeckoro Oenka 12S. B HekoTOpBIX BapHaHTax peajin3a-
UK M300peTeHns noaxoasmuil gepment 12S MokeT OBITH TOMOJIOTOM WIIM aHAJIOTOM H30(OPMBI a YeloBeye-
ckoro Oenka 12S. Hanmpumep, roMosior win aHaior u3o(opMsI a desroBedeckoro Oenka [2S MoxkeT rmpeacTaBisaTh
coboit MoguduIpoBaHHyI0 N30POpMY a deoBedeckoro Oenka 12S, comepxalnyro oaHy Wi 0oJiee aMHHOKHUC-
JIOTHBIX 3aMeH, JeTeINi W/ WIH HHCEePITUH TI0 CpaBHEHHUIO ¢ n30GopMoii a demoBedeckoro 6enka 12S gukoro Tu-
a WM TIpupoaHoro npoucxoxaeHus (Hanpumep, SEQ ID NO: 3), 1 ipu 3TOM COXpaHATh 3HAYNTENBHYIO YaCTh
akTUBHOCTH Oenka 12S. Takum 00pa3oM, B HEKOTOPHIX BapHaHTaX peasin3anuu u3oopereHus Gpepment I12S sBiis-
eTcsl B 3HAYUTENILHOM CTeTeH! TOMOJIOTHYHBIM H30(opMe a yeroBeueckoro oenka 12S (SEQ ID NO: 3). B Hexo-
TOPBIX BapMaHTax pealu3aluy u300pereHus (pepMmeHT I12S comepkUT aMHHOKUCIOTHYIO MOCIIEI0BATEIHLHOCTS,
no MeHsleil Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% wiu 6onee romonoruunyio SEQ ID NO: 3. B HEKOTOpBIX BapHaHTaX pealn3aluu U300peTeHus
(epmenr 128 sBisiercs B 3HaunTeNbHOM crenenu uaeHTHIHBIM SEQ ID NO:3. B HeKoTOpBIX BapnaHTax peaiu-
3anuu u3o0perenust pepment 12S, moaxomsmuii Ui Lesiedl HaCTOSIIETro M300pEeTeHHMs, COAEPKUT aMHHOKHC-
JIOTHYIO TOCIIEIOBATEILHOCTD, IO MeHbIeld Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% umu 6onee unenTuanyo SEQ ID NO: 3. B HEeKOTOpBIX BapHaHTax
peanmmzanuu w300peTeHns GepMmeHt 12S, moaxoasmuii U mesel HaCTOSAIIETO N300peTeHus, COMEPKUT dpar-
MEHT WJIH 4acTh N30(POPMBI a deloBedeckoro Oenka [2S. B koHTekcTe JaHHOTO TOKyMEHTa n3o(opma a deoBe-
geckoro Oemnka [2S 00bIYHO CONEPKUT CUTHATBHYIO IENTHIHYIO TIOCIIEIOBATEIbHOCTD.

B HexoTOpBIX BapHaHTax pealm3anuu u3o0petenus dpepMment 12S mpencrasiseT coboit nzodopmy b derno-
Beueckoro Oenka [2S. B HexoTOphIX BapumaHTax peann3aluy W300peTeHHs Moaxolsmuil gepmeHt 12S moxer
OBITH TOMOJIOTOM MJIM aHAJIOroM M30(opMbl b yenoBeueckoro Oenka 12S. Hanpumep, roMoJor win aHajor u3o-
¢dopmsbl b genoBeyeckoro Oenka 12S MoxeT nmpeacTaBAThE co00i MoanHUIMpOBaHHYIO n30dopmy b yenoseue-
ckoro Oenka 128, coneprkairyro oqHy win 6ojee aMHHOKHCIOTHBIX 3aMEH, JeIeUnil W/WiIi UHCePIHA 110 CpaB-
HEeHUIO ¢ m30(popMoii b deoBedyeckoro Oenka 12S aukoro Tuila Wiy NMPUPOIHOTO MPOUCXOXKICHUS (HAIpHUMep,
SEQ ID NO: 4), 1 ipx 5TOM COXpaHsTh 3HAYUTENBHYIO YacTh aKTUBHOCTH Oeinka 12S. Takum oOpa3om, B HEKO-
TOPBIX BapHaHTaX pealu3aiuu n3o0pereHus: hepMeHTt 12S sBisieTcss B 3HAYUTENHLHOW CTETIEHH TOMOJIOTUIHBIM
nzopopme b genoseueckoro Oenmka 12S (SEQ ID NO: 4). B HeKoTOphIX BapHaHTaxX pean3alliid N300peTeHUs
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(depmenT 12S comepKUT aMUHOKHCIOTHYIO TIOCJIEIOBATEIIFHOCTD, M0 MeHbIIeH Mepe Ha 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wunu Gonee romonoruunyro SEQ
ID NO: 4. B HEKOTOpBIX BapHaHTaX peann3aiu n3oopeTenust GepMenT [2S sBnseTcs B 3HAUUTEIHLHON CTETIEHU
uaeaTnaHbIM SEQ ID NO: 4. B HEKOTOPBIX BapHaHTax pealu3anuu u3o0peTeHus gpepMent [2S comepxur amu-
HOKHUCJIOTHYIO TIOCIIEZIOBATENBHOCTD, 10 MeHbIel Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% nnu 6osee naeaTrHuHy0 SEQ ID NO:4. B HEKOTOPHIX Baph-
aHTax peanm3anuu u3o0peTeHus GpepMeHT 12S, moaxomsmui Uil Tesileld HACTOSIIEr0 N300pEeTEeHHUs, CONEPIKUT
(dparmMeHnT nian 9acth m3oopmel b genoBedeckoro Oenmka 12S. B xoHTEekcTe maHHOTO AOKyMeHTa u3odopma b
YenoBeuecKoro Oemka 12S 00bIYHO COMEPKUT CUTHATBHYIO NENTHAHYIO MTOCIICA0BATEIHHOCTD.

T'oMonoru WM aHAaJIOTH YEJI0BEYSCKAX O0eTKOB 12S MOKHO MONYYUTHh B COOTBETCTBUU C CIIOCOOAMU H3Me-
HCHHS TOJUICTITHIHONW MOCICIOBATEIIEHOCTH, H3BECTHBIMU CICIUAINCTY B JAHHOW OOJNACTH TEXHUKH, TAKHMU
KaK Te, KOTOPbIC MOXKHO HAWTHU B CCBUIKAX, KOTOPBIE OMUCHIBAIOT MOJOOHBIC CIIOCOOBI. B HEKOTOPHIX BapHaHTaX
peam3anuyu n300peTeHUS] KOHCEPBATUBHBIC aMUHOKHCIOTHBIC 3aMEHBI BKIIOYAIOT 3aMCHBI, MPOBOJUMBIC IS
aAMHUHOKHUCIIOT B paMkax cieayromux rpym: (a) M, L 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 "KOHCEepBaTHBHAS aMHUHOKHCIOTHAs 3aMeHa"
OTHOCHTCSI K aMHHOKHUCIIOTHOW 3aMeHe, KOTOpasi He IPHUBOAUT K U3MCHEHHIO OTHOCHTEIIBHOTO 3apsijia WIH Xa-
PaKTEepHBIX pa3MepoB Oenka, B KOTOPOM IMPOBOJUTCS aMHHOKHCIIOTHAS 3aMEHa.

B HEKOTOpBIX BapuaHTax peau3alniu u300peTeHus pepMeHThl 12S comepkaT KOMIOHEHT, KOTOPBIH CBSI-
3BIBACTCA C PEHENTOPOM Ha MOBEPXHOCTH KIIETOK IS TOTO, YTOOBI OONErYnTh KIETOYHOE MOTJIOMECHUE W/WIH
JM30COMHOE HalenlMBaHue. Hampumep, TakuM penenTopoM MOXKET OBITh KaTHOH-HE3aBUCHMEBIM MaHHO30-6-
tdocharnubiii penentop (CI-MPR), koTOpbIfi CBsA3BIBa€T OCTATKU MaHHO030-6-ocdara (M6P). Bmobdasok, CI-
MPR Ttakxke cBszbiBaet apyrue Oenkwu, Britouast IGF-I1. TIpuromasiM KOMIOHEHTOM JUIS TM30COMHOTO HAIICITH-
Bauusi MoxerT ObITh IGF-I, IGF-II, RAP, p97, a Takke nX BapHaHTBI, TOMOJOTH WM (parMeHThl (Harpumep,
BKJIIOYAsl T€ MENTU[BI, KOTOPBIE COAEPKAT MOCIEI0BaTENbHOCTD, M0 MeHbIIeH Mepe Ha 70%, 75%, 80%, 85%,
90% unu 95% uaeHTHYHYIO NEeNTUIHBIM MOCie0BaTeIbHOCTIM 3penbix uenoBeueckux IGF-1, IGF-11, RAP, p97
JIUKOTO THIA). B HEKOTOPBIX BapHaHTaX peann3aiiii NU300pEeTEHIS IPUTOAHBIA PEIeTITOp, ¢ KOTOPHIM CBSA3BIBA-
FOTCsI ocTaTK MOP, MOKeT ObITh KATHOH-3aBUCHMBIM.

@opmuaraununodopasywouuii pepment (FGE)

Kak npaBuio, Ha pepMEHTATUBHYIO aKTUBHOCTH [2S OKka3bpIBaeT BIUSHHE MOCTTPAHCISIIIMOHHAS MOTUDH-
KaIisi KOHCEpBAaTHBHOTO NHCTEHHA (HAIPHUMEP, COOTBETCTBYIOIIETO aMHHOKHCIOTE 59 3pesioro 4enoBeYecKoro
12S (SEQ ID NO:1)) B hopMuUATIUIIH, KOTOPHIA TakKe HA3bIBAIOT 2-aMHHO-3-OKCOTPOTTHOHOBOM KHCIOTOH
WIN OKCO-aTaHuHOM. [TocTTpaHCIAIMoHHasT MOTU(PHUKAIHS OOBIYHO MPOUCXOIUT B SHAOILIA3MATHYCCKOM PETH-
KyJIyMe BO BpeMs CHHTe3a Oclika M KaTaiu3upyeTcs GpopmiriaunuH-oopasyomuM Gepmentom (FGE). Cnenm-
(udeckas pepMeHTaTHBHAS aKTUBHOCTH [2S OOBIYHO MOJOXKHUTEIHEHO KOPPEIHPYET CO CTEHCHBIO (POPMILITIIH-
HOBOM Moxudukanuu 12S. Hanpumep, npenapat Oenka [2S, KOTOPBIH COAEPKUT OTHOCUTEIHEHO OOJIBIIOE KO-
JIMYECTBO (POPMIUITTHIMHOBBIX MOAU(DUKAIINI, OOBIYHO XapaKTEePU3YyeTCs OTHOCUTEIHHO BBICOKOH crieruduye-
CKOW (hepMEHTAaTHBHOM aKTHBHOCTHIO; a TpenapaT Oenka 12S, KOTOphI CONEPKUT OTHOCHTEIHHO HEOOIBIIOE
KOJIMYECTBO (POPMIIITITUIIMHOBEIX MOAU(HUKAINN, OOBIYHO XapaKTepPHU3yeTCsl OTHOCUTEIBHO HU3KOW crienudude-
CKOH (hepMEHTATUBHOUN aKTUBHOCTHIO.

Takum 00pa3oM, KIETKH, MTOJXOISIIIE IS TOJIYIeHNUsS peKOMOMHAHTHOTO Oenka 12S cormacHo HacTosme-
My H300pEeTeHHIO, OOBIYHO dKCIpecchupyroT Takxke 0enok FGE. B HeKOTOphIX BapuaHTax peann3aiuu u300peTe-
HUS TIPUTOJHBIC KJIETKH dKCIpeccupytoT sHAoreHHbId 0esiok FGE. B HeKoTOphIX BapuaHTaxX peaiu3aiiy H30-
OpeTeHus IPUTOJHBIC KJICTKH CKOHCTPYHPOBAHBI TAKMUM 00pa30oM, YTOOBI SKCIPECCHPOBATh IK30TCHHBIHN (TaKkKe
Ha3bIBAEMBIH PEKOMOMHAHTHBIM) (QOpMUITIHIHH-00pa3ytomuii pepment (FGE) B kxomOuHamum ¢ pexomoOu-
HaHTHBIM 12S. B HEKOTOPBIX BapHaHTaX peau3aliy H300pETCHUS MPUTOTHBIC KICTKA CKOHCTPYHUPOBAHBI TAKUM
00pa3oM, 9TOOBI aKTHBHPOBAThH dHAOTeHHBINH TeH FGE Tak, 4TOOBI MOBBICUTE YPOBEHb DKCIPECCHU HIIU AKTHB-
HocTh Oenka FGE.

Kaxk npasuio, yenoseueckuii 6enok FGE BripabaTeiBaercst B popme nmpeamectseHHrka. @opma npenire-
cTBeHHUKa denoBedueckoro FGE comepXUT CUTHANBHBIA MeNnTH7 (aMHUHOKWCIIOTHBIE OCTaTkH 1-33 momHOpas-
MEPHOTO TPEANIECTBEHHUKA) U 1eTb (0CTaTku 34-374 MoIHOpa3MEepHOTO NpeaniecTBeHHnKa). OObIYHO hopMy
MPEIIECTBEHHUKA HA3BIBAIOT TAKXKE IMOJTHOPAa3MEPHBIM IIPEANICCTBEHHUKOM WM ITOJHOPa3MEPHBIM OelIKoM
FGE, xotopsrii comepxut 374 aMUHOKHUCIOTHI. AMHHOKHCIIOTHBIE MTOCIIEIOBATEILHOCTH 3penioi ¢popmbr (SEQ
ID NO: 5) ¢ ynaeHHbIM CUTHAJIBHBIM TENTHIOM U TIOJTHOpa3MepHbIid npemectseHHK (SEQ ID NO: 6) Ttuno-
Boro 6enka FGE aukoro Tuma Wi mpUpOIHOTO MPOUCXOKIESHHUS TIPHUBEICHBI B Ta0I. 2.

Tabnuna 2. Yenoseueckuii hopmunrmuimaoOpasyronmii pepment (FGE)

3peaas dopma SQEAGTGAGAGSLAGSCGCGTPQRPGAHGSSAAAHRYSRE
ANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEA
PARRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSF
VFEGMLSEQVKTNIQQAVAAAPWWLPVKGANWRHPEGPD
STILHRPDHPVLHVSWNDAVAYCTWAGKRLPTEAEWEYSC
RGGLHNRLFPWGNKLQPKGQHY ANIWQGEFPVTNTGEDGF
QGTAPVDAFPPNGYGLYNIVGNAWEWTSDWWTVHHSVEE
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TLNPKGPPSGKDRVKKGGSYMCHRSYCYRYRCAARSQNTP
DSSASNLGFRCAADRLPTMD (SEQ ID NO:5)

TonanopazmepHbIii MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGA
npeanecTBeHHHK GAGSLAGSCGCGTPQRPGAHGSSAAAHRYSREANAPGPVPG
ERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEAPARRVTIDA

FYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSE

QVKTNIQQAVAAAPWWLPVKGANWRHPEGPDSTILHRPDH
PVLHVSWNDAVAYCTWAGKRLPTEAEWEYSCRGGLHNRL

FPWGNKLQPKGQHYANIWQGEFPVINTGEDGFQGTAPVDA
FPPNGYGLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPS

GKDRVKKGGSYMCHRSYCYRYRCAARSQNTPDSSASNLGF

RCAADRLPTMD (SEQ ID NO:6)

Takum 00pazoM, B HEKOTOPBIX BapuaHTax peann3anuu nzodperenus dpepment FGE, npuromnsiii mist 1e-
JIel HACTOSAIIETO N300peTEHUSs, TIPECTaBIsIeT coOoi 3penslid yenoBedeckuii 6estok FGE (SEQ ID NO: 5). B ne-
KOTOPBIX BapHaHTaX peajm3anui n3oopereHus npuroansiii pepmentT FGE MoxeT OBITH TOMOJIOTOM HIIM aHAJIO-
roM 3pejoro yenoeueckoro Oenka FGE. HampumMep, roMoor wiu aHanor 3peioro demobedeckoro Oenka FGE
MOXET TPEJCTaBIATh CO00H MOIUPHUIIMPOBAHHBIN 3penblil yenoedeckuit 6enok FGE, conepxxammuii onHy wiu
0oJiee aMMHOKHCIIOTHBIX 3aMEH, JeNeluid W/nim nHcepuuil no cpaBHeHuto ¢ 6enkom FGE nukoro tuma wiu
HpUPOIHOTO IpoucxokaeHus (Hanpumep, SEQ ID NO: 5), u mpu 3TOM COXpaHsTh 3HAUYUTENbHYIO YacTh aKTHB-
Hoctn Oenka FGE. Takum 00pa3oM, B HEKOTOPBIX BapHaHTax peanusanuu nzoodperenus pepment FGE, npuron-
HBIH 711 [Iesiel HaCTOSIIEeT0 M300pEeTEeHNs, ABISCTCA B 3HAUUTEIFHON CTEIICHH TOMOJIOTHYHBIM 3pEJIOMY YeJlo-
Beueckomy Oenky FGE (SEQ ID NO: 5). B HekoTopbIX BapuaHTax peanusanuu nzooperenus pepment FGE,
NPUTOAHBIA Ui IeNiell HACTOSAIMIEro W300pETeHHs, COACPKHUT AMHHOKHCIOTHYIO IOCIEeIOBATEIbHOCTD, II0
MmeHbIeit mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% nmu 6onee romonornunyo SEQ ID NO: 5. B HeKOTOpbIX BapHaHTax peain3aiuy n3oopeteHus dep-
MeHT FGE, npuroassIii 1uist 1iesield HacTOsIIero H300peTeHMsI, IBISETCS B 3HAUUTEIHLHONW CTETICHN HIICHTHIHBIM
3penomy uenoBeueckomy Oenky FGE (SEQ ID NO: 5). B HEKOTOpBIX BapHaHTaX peajiu3alud HU300peTCHHS
¢depment FGE, npuroansiii 1i1s neneil HacTosImero n300peTeHus, COAEPKUT aMHHOKHCIIOTHYIO MOCIIEA0BATEIb-
HOCTB, 0 MeHbIIeH Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% nnn 6onee unentuunyio SEQ ID NO:5. B HEeKOTOpHIX BapHaHTax peajM3alny n300pere-
Hus ¢pepment FGE, noaxoasmmii 11 nieneid HacTosmero n300peTeHust, COAEPKUT PparMeHT Wi 4acTh 3PEJI0To
yenoeueckoro oenka FGE.

B anmsrepratnBHOM Bapuante Gpepment FGE, mpuroanslii 11 1eneil HacTosAero n3o0peTeHus, mpeIcTaB-
nsieT co0oi moHOpa3MepHbIi denoBedeckuii 6emok FGE. B HekoTOphIX BapuaHTaxX peain3aiiy H300pETCHUS
dbepment FGE MokeT OBITH TOMOJIOTOM WM aHAJIOTOM TTOJTHOpa3MepHoro denoBedeckoro Oenka FGE. Hanpu-
Mep, TOMOJIOT MJTM aHaJIoT ToJIHOpasMepHoro denoBedeckoro 6emka FGE moxeT mpenctaBisTh co6oit Mmoanudu-
IIUPOBaHHBIN IMOJTHOPAa3MEpPHBI denoBedeckuit 6enok FGE, comepykamuii ogHy wim 0ojiee aMHHOKHUCIOTHBIX
3aMeH, JAeNeHi 1/MIM MHCePIHH 10 CPaBHEHHMIO C MojHOopa3MepHbIM O0einkoM FGE nukoro tuma wimu npupoHo-
ro npoucxoxnaenus (Hanpumep, SEQ ID NO: 6), 1 mpu 3TOM cOXpaHITh 3HAYUTEIBHYIO YacTh aKTUBHOCTH Oell-
ka FGE. TakuM o0pa3oM, B HEKOTOPHIX BapuaHTax peanusauuu nzobperenust pepment FGE, npurognsiii ams
1eJIeld HacTOoSIIIEro H300peTeHNS, SBIISIETCS! B 3HAUUTEIILHOM CTENIEHN TOMOJIOTHYHBIM TTOJTHOPAa3MEpHOMY Yeio-
Beueckomy Oenxy FGE (SEQ ID NO: 6). B HekoTopsIx BapuaHTax peanuszanuu nzobperenust pepment FGE,
NPUTOTHBIA U1l LeJiel HacTosIIero n300peTeHUs], COAEPKUT aMUHOKHCIOTHYIO IOCIEAO0BATEIbHOCTD, II0
MmeHbIeit mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% nnu 6onee romonornanyo SEQ ID NO: 4. B HEKOTOpBEIX BapHaHTaxX peain3aluy n3oopeTeHus dep-
MeHT FGE, npuroassIii 1uist 1iesield HacTOsIIero N300peTeH s, IBISETCS B 3HAUUTEIHLHONW CTETICHN HIICHTHIHBIM
SEQ ID NO: 6. B HekoTopbIX BapHaHTaxX peanu3anuu m3odOpereHus ¢pepment FGE, mogxomsmuii mis mesieit
HACTOSIIETO M300pETeHHUs, COACPKAT AMHHOKHICIOTHYIO ITOCIIEI0BATEIBHOCTD, TI0 MeHbIIEH Mepe Ha 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% nnu Gonee naeH-
tnuHyto SEQ ID NO:6. B HekoTophIx BapuaHTax peanu3anuu nzobperenust ¢pepment FGE, mpuromnsiit mms
HeJield HAcTOSIIEro HM300pETCHUs], CONEPXUT (parMeHT WIM YacTh IOJHOPAa3MEPHOI'0 YeJOBEUECKOTro Oenka
FGE. B koHTeKcTe JaHHOTO TOKYMEHTa rojiHopa3MepHblid 6enok FGE 00bIMHO cOfepKUT CUTHAIBHYIO METTH -
HYIO [OCE0BATENbHOCTb.

TunoBble HyKJICOTHIHBIE TTOCIEIOBATEILHOCTH U aMUHOKUCIIOTHBIE TOCIIEI0BATEIbHOCTH, KOJUPYIOIINE
tunossle 6enkn FGE, packportel B myGmukarmu CILIA Ne 20040229250, monHoe conepskaHue KOTOPOH BKIIIOUE-
HO B JIaHHBIH TOKYMEHT ITOCPEICTBOM CCBHUIKH.

Kuerkn, koaxcnpeccupyromue 12S u FGE

B macrosimem n300peTeHNN YKa3hIBaeTCs Ha HEOOXOIMMOCTH KOMMEPUYECKOTO IMPOU3BOACTBA OHOIOTHYe-
CKM aKTHBHOTO [2S Ha BBICOKOM YpOBHE IPH IOMOIIHN CHCTEMBI KIETOYHOTO KYJIbTHBHPOBaHM. Tak Kak 00b-
10¢ KOJIMYECTBO MPOM3BOJCTBEHHBIX (PAKTOPOB MOTYT BIHUATH Ha BEIOOp ONpeNeleHHON KIETKH-XO3SMHa, MO-
JIEKYJIbl HYKJIEMHOBBIX KHCIIOT, PACKPHITBIC B HACTOSIIEM M300pPETEHUH, OTHOCATCS K IIUPOKOMY CIIEKTPY IIpO-
KapHOTHYECKHUX M 9YKapHOTHYECKUX KIJIETOK M/MIM KJICTOUHBIX JIMHUH, BKIIIOYas, 0€3 orpaHryYeHnH, KICTOUHbIE
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JIMHUH, TIOTYYCHHBIC U3 MITAMMOB OaKTEpHi, ITAMMOB JIPOXIKEH, KIETOK HACEKOMBIX, KIIETOK KHBOTHBIX, KIIC-
TOK MJICKOIIMTAIONINX M KJIETOK YelloBeKa. B acrekrax HacTOAIIEro M300peTeHHs TakXkKe MPEIoKEeHbl IKCIpec-
CHOHHBIE KOHCTPYKIIMU W Te€Heparys peKOMOWHAHTHBIX CTaOMIBHBIX KICTOYHBIX JTHHUHN, MOIXOMAIINX Ui 9KC-
npeccun 6enkoB 12S w/unu FGE, xak mpupoaHOro MpOUCX0XKICHUS, TaK U MOAUPHUITMPOBAHHBIX, KOTOPBIEC pac-
KPBITH B HacTosmeM n3o0pereHnn. Bno6aBok, B acmekTax HAaCTOSIIETO H300pETCHUS TaKKe MPEIUIOKEHBI CIT0-
COOBI [T TIOMYYeHUS KIIETOYHBIX JTUHUH, KOTOphIe akcpeccupytoT 12S u FGE, npu moMomu packphIThIX B Ha-
CTOSIIEM N300PETCHUH HYKJICOTHIHBIX ITOCIIEI0BATEIHLHOCTEH.
HykJjenHoBbIe KHCI0THI, Koaupylomue 6ejaku I12S u/uau FGE

B HekoTOpBIX BapHaHTaxX pealu3alii W300pETCHHS MPEAIOKCHBI MOJICKYJIbl HYKICHHOBBIX KHCIIOT, CO-
JieprKalie HyKICOTHIHBIE IOCIEA0BATEIFHOCTH, KOANUPYIONINE MPEICTABISIONNN HHTEpeC PeKOMOMHAHTHBIN
reH (Ha3bIBaGMBI B JAHHOM TEKCTE TPAHCI'CHOM), Takoi kak Oenok 12S w/wmm FGE, ommcanHblil BO MHOTHX
NPUBEJCHHBIX B JAHHOM TCKCTE BapUaHTaX peaiu3aluyd W300peTcHHs. B HEKOTOPHIX BapuaHTaxX peau3aliu
n300peTeHNs] HYKIICHHOBAsT KUCIIOTa, KOAUPYIOMIasi TPAHCTEH, MOKET OBITh MOAUGHUIIMPOBAHA LTSI TOTO, YTOOBI
00ecIeyuTh MOBHIIICHHYIO AKCIpeccHio Koaupyemoro oenka 12S u/nmm FGE, uto Takke Ha3bIBaeTCsl KOJOHHOM
onrumm3anueil. Hampumep, HykIemHOBas KHCIOTa, KOOUPYIOMas TPAHCTEH, MOXET OBITh MOAW(MHUIpOBaHA
MyTeM M3MEHEHHUS OTKPBITOW PAMKH CUUTHIBAHMSA U KOAMPYIOUICH MOCIETOBATEIHHOCTH. YTIOTpeOIsieMbIil B
JTAHHOM TEKCTe TePMHUH "OTKpBITas pamMka cUHMThIBaHUS" sBisieTcss cuHOHUMOM "OPC" m ob6o3Hadaer ro0yio
HYKJICOTHIHYIO TIOCIEIOBATEIFHOCTh, KOTOpasi MOTCHIMAIBHO CIIOCOOHA KOAMPOBATH OEIOK MM 4acTh Oerka.
OTKpbITasg paMKa CYUTHIBAHUA OOBIYHO HAYMWHACTCS CO CTAPTOBOTO KOJOHA (TIPEACTABIEHHOTO B CTaHAAPTHOM
koze B Bune, Hanpumep, AUG s monekynsl PHK n ATG B monekyne JIHK), cocTOUT U3 KOZOHOB-TPUIUIETOB
Y 3aKaHYMBAETCS CTOM-KOJOHOM (TIPEJCTAaBJICHHBIM B CTaHAApTHOM Koje B Buie, Hanpumep, UAA, UGA wumu
UAG ms monexynsl PHK n TAA, TGA wmn TAG B monekyne IHK). Ynorpebisiemblii B TaHHOM TEKCTe Tep-
MHH "KOJIOH" 0003HayaeT MoCcIeOBaTEIbHOCTh U3 TPEX HYKJICOTHIOB B MOJICKYJIE HYKJIEHHOBOM KHCIIOTHI, KO-
TOpast oTpeJieNsieT KOHKPETHYI0 aMHHOKHCIIOTY BO BpeMsl CHHTe3a OeJIKa; TaKKe ero Ha3bIBalOT TPHUILIIETOM HIIN
KomoH-TputuieToM. Hanpumep, u3 64 BO3MOXHBIX KOJOHOB B CTaHIApPTHOM I'€HETUYECKOM KOJE /Ba KOAOHA -
GAA 1 GAG - KOIUPYIOT aMHHOKHCIIOTY TIyTaMuH, a KoJoHbl AAA 1 AAG COOTBETCTBYIOT aMHHOKHCIIOTE
TM3UHY. B cTaHmapTHOM reHeTH4ecKOM KOJe TPH KOJOHA SBJISIOTCS CTOI-KOJOHAMH, KOTOPEIE HE COOTBETCTBY-
10T HA OJTHOW aMHHOKHCIIOTE. YTIOTPeOISIeMbIi B JAHHOM TEKCTE TEPMUH "CHHOHUMHYECKH KOJ0H" 0003Hava-
eT Mo00oH U JI00BIe KOIOHBI, KOTOPBIE KOAUPYIOT OJHY aMHHOKHUCIIOTY. 3a HCKITIOYEHHEM METHOHWHA M TPHIITO-
(haHa, aMHHOKHUCIIOTHl KOAUPYIOT OT OBYX N0 IIECTH CHHOHHMHYECKMX KOIOHOB. Hampmmep, B CTaHZapTHOM
TEeHETUIECKOM KOJI€ YETHIPbMsI CHHOHIMHYICCKIMH KOJJOHAMH, KOTOPbIe KOAUPYIOT AMUHOKHCIIOTY aJIaHWH, SIB-
mrotes GCA, GCC, GCG u GCU, nBymMs CHHOHUMUYECKHUMH KOJOHAMH, KOTOPBIE ONPEAETSAIOT TITyTaMUH, SIB-
mrotess GAA u GAG, a AByMS CHHOHMMUYECKMMHU KOJOHAMHU, KOTOpPBIE KOAUPYIOT JIM3HH, SBIAIOTCI AAA U
AAG.

B HEKkOTOpBIX BapuaHTax pealn3aldi U300peTeHHS HYKICHHOBYIO KHCIIOTY, KOIUPYIOIIYIO OTKPBITYIO
paMKy cuutbiBanus Oenka 12S n/unmu FGE, MoxxHO MOIUQHUIMPOBATh NPH ITOMOIIM CTAaHIAPTHBIX CIIOCOO0B KO-
JIOHHOW ONTUMU3AIMH. J[JIs MPaKTHYSCKOW pean3aliyd HACTOSIIEr0 W300pETeHHS OCTYITHBI U MOTYT IpUMe-
HATHCS Pa3IMIHbIE KOMMEPUYECKUE aJTOPUTMBI KOJXOHHOHM onTrMu3anui. Kak npaBmino, KoJOHHAs ONTHMH3ALINS
HE MPHUBOAUT K M3MEHEHHIO KOTMPYEMBIX aMHHOKHCIOTHBIX ITOCIIEIOBAaTEIBFHOCTEH. B HEKOTOpPHIX BapmaHTax
peanu3anuy H300peTeHUs pe3yabTaTOM KOJOHHOW ONTHMH3AINN MOTYT OBITh TaKHE€ aMUHOKHCIIOTHBIE N3MEHE-
HUS, KaK 3aMEHBI, JIeNeIH WiN HHcepuuu. Kak mpaBmino, Takne aMHHOKHCIIOTHBIC N3MEHEHHS HE OKa3BIBAIOT
CYIIECTBEHHOTO BIMSHUS Ha aKTUBHOCTH OeJKa.

TunoBele HYKICOTUIHBIC TOCIECNOBATENLHOCTH, Koaupyronie oenku 12S u FGE, cooTBeTcTBEeHHO, MOKa-
3anbl HIDKe Kak SEQ ID NO: 7 u 8.
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SEQ ID NO: 7: TunoBast HyKJI€OTH/IHAS TTOCIICIOBATEIILBHOCTD, KOMUPYIOIIasi UITypoHaT-2-cyibgarasy (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: TunoBas HyKJICOTHAHAS TIOCIEAOBATEIFHOCTD, KOAUPYIOIIAs MOTHOPAa3MEPHBI (HopMuII-

rimnuHOOpasyronuii pepment-npenmectseHHuk (FGE)

ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGTC
CTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCGGG
ACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCAGCG
GCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCTAACG
CTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCCCCATC
CCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGATGGGGA
AGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATGAAGTCAG
TAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAGGCTGAGAA
GTTTGGCGACTCCTTTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAAGACCAATAT
TCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCGCTAACTGGAG
ACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCATCCAGTTCTCCA
TGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGAAGCGGCTGCCCAC
GGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAATAGACTTTTCCCCT
GGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAACATTTGGCAGGGCGAG
TTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAACTGCGCCTGTTGATGCC
TTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGGAACGCATGGGAATGGACT
TCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAACGCTTAACCCAAAAGGTCCC
CCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCCTACATGTGCCATAGGTCTTA
TTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAACACACCTGATAGCTCTGCTTC
GAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGCCCACCATGGACTGA

B HEKOTOpBIX BapHaHTaX pean3aldd U300PETCHUs HYKICOTHIHAS 3aMCHA MOXKET MPUBOIUTH K M3MCHE-
HUIO CHHOHUMHYECKOTO KOJIOHA B OTKPBITON paMKe CUUTHIBAHUS C ICIBIO COTIIACOBAHUS C YaCTOTOW HCIOJIB30-
BaHUs HJIOTCHHOTO KOJIOHA, KOTOPBIN HAXOMUTCS B KOHKPETHOHN T'eTEePOIOTHYHON KJIETKE, BEIOPAHHOW IS 3KC-
npeccun 12S w/wmm FGE. B anbrepHaTHBHOM WM JOTIOJHUTEIILHOM BapHaHTE HYKJICOTHAHAS 3aMEHA MOXKET
MIPUBOIUTH K N3MEHEHHIO cojiepkanusi G+C B OTKPBITONW paMKe CUYUTBIBAHUS JUISI TOTO, YTOOBI OOJIBIIIE COOTBET-
CTBOBaTh cpeaHeMy cojaepkaHuio G+C OTKPBITBIX PAMOK CUMTHIBAHHS, KOTOPBIE HAXOAITCS B DHIOTCHHBIX HYK-
JICOTHIHBIX TIOCIEOBATCIFHOCTIX TETEPONIOTUYHON KIETKH-XO03sfMHA. HykieoTumHas 3aMeHa TakKe MOXKET
MPUBOIUTH K M3MCHEHHUIO TIOJMMOHOHYKJICOTHIHOW 00IAaCTH WM BHYTPEHHETO PETYIATOPHOTO WIH CTPYKTYp-
HOTO y4acTKa, KOTOPbIH NPUCYTCTBYET B nocienoBatenbHoct 12S nm FGE. Takum o6pa3om, paccmarpuBaeTcs
0ONBIIOE KOTHYECTBO MOMUGDHUIIMPOBAHHBIX WM ONTUMHU3UPOBAHHBIX HYKJICOTHIHBIX MOCIICAOBATEIBLHOCTEH,
BKITIOYas, 0¢3 OrpaHUYCHUH, HYKICOTHIHBIC MMOCICIOBATEIPHOCTH, 00CCIICUMBAIOIINE MTOBBIIICHHYIO YKCIIPEC-
curo 6enkoB 12S w/mmu FGE B npokaproOTHYECKON KIIETKE; APOAOKEBOM KIICTKE; KIETKE HACCKOMOTO; M B KJIETKE
MJIEKOITHTAIOIIETO.

Takum 00pa3oM, B HCKOTOPBIX BapUAHTAX PealH3aluy U300pETCHUS HYKICHHOBAS KUCIOTA, KOAUPYIOMIast
Oemox 12S, momxonsammii 1S ee HaCTOSIIETO N300pEeTeHHs, UMEET HYKJICOTHIHYIO MTOCIeI0BATEILHOCTD, 110
MeHbIer mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
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98%, 99% nnn 6onee naenTruHyo SEQ ID NO: 7. B HEKOTOPBIX BapHaHTax peann3aliy H300peTeHus HyKIIeH-
HOBasi KUcIoTa, koaupyromas Oenok FGE, nmpurognsiii mis neneil HacTosmero n3o0peTeHus, IMeeT HYyKIIeO-
THIHYIO TIOCTIEA0BATEIBHOCTE, 10 MeHbIIeH Mepe Ha 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% nmm 6onee uaeatnanyto SEQ ID NO: 8. Kak mpaswmio, Moaudu-
IIUpOBaHHas HyKJIEHHOBas KucioTa koaupyet 6enok 12S w/unu FGE ¢ nnm 6e3 n3MeHeHni B aMUHOKUCIIOTHON
MOCJIEIOBATENFHOCTH. B ciydae aMHHOKHCIOTHBIX W3MEHEHNH, TaKue M3MEHEHHsI OOBIYHO HE MPUBOMAT K 3HA-
YUTEJIILHOMY H3MEHEHHUIo akTuBHOCTH Oenka [2S nm FGE.
IKCNpeccCHOHHbIE BEKTOPBI

HykneornaHyro nocnenoBatenbHOCTh, Konupyromyto Oenok 12S n/wmm FGE, kak onmcano B HacTosmen
3asBKE, MOXXHO MOJIEKYJISIPHO KJIIOHUPOBATH (BHOCHTH) B MOJXOJSIIHMIA BEKTOP JUISl Pa3MHOMKEHUS WIN JKCIIpec-
CHH B KJIETKe-X03siMHe. [l IpaKTHYeCKOH pealn3aliy HacTOAIIEro N300pETEHHsT MOYKHO IPUMEHSTH OOJIBIIOE
KOJIMYECTBO 3KCIPECCHOHHBIX BEKTOPOB, BKIIOYas, 0€3 OrpaHWYCHUH, NMPOKAPUOTHYECKHH SKCIPECCHOHHBIH
BEKTOP; AKCIIPECCHOHHBIH BEKTOP JAPOXIKEH; KCIPECCHOHHBIN BEKTOP HACEKOMBIX M IKCIPECCHOHHBIH BEKTOP
MJICKOITUTAIOMINX. THUITOBBIE BEKTOPHI, IPUTOAHBIC [UIS LIEJICH HACTOSIIEr0 N300pETEeHHs, BKJIIOYAIOT, HO HE Or-
PaHUYMBAIOTCS ATHM, BEKTOPHI HA BUPYCHOM OCHOBE (HampuMep, BEKTOpHI Ha ocHOBE AAB, BEKTOpHI Ha OCHOBE
PETPOBHPYCOB, BEKTOPHI Ha OCHOBE TUTa3MuA). B HEKOTOPHIX BapHaHTaX pealn3alliil W300pETeHUs HyKICOTH -
HBIE TIOCIIEA0BATEIHLHOCTH, KOJUPYIOTHE, COOTBETCTBeHHO, Oenku 12S u FGE, MoryT ObITh BHECEHBI B OTAEIb-
HBIE BEKTOPHL. B HEKOTOPHIX BapruaHTax pean3aluy H300peTeHNsT HyKICOTHIHBIE ITOCIIEeI0BATCIHbHOCTH, KOIH-
pyromue, coorBetcTBeHHO, Oenkn 12S u FGE, MoryT ObITh BHECEHBI B OAWH M TOT k€ BekTop. Kak mpaBwuio,
HYKJICHHOBAsI KUCJIOTa, Konupytomas 6enok 12S nmm FGE, ¢hyHKIIMOHaNBHO CBsI3aHA ¢ Pa3TUIHBIMHU PETYJISATOP-
HBIMH TI0CJIEIOBATENLHOCTSIMH WIIH JJIEMEHTaMHU.

PerynsitopHble moce10BaTeJbHOCTH WIH 3JIeMEHTHI

PaznnuHble perynsTOpHBIE MOCIIEIOBATENLHOCTH WIIM 3JIEMEHTHI MOKHO BKJIIOYAaTh B OKCIPECCHOHHBIH
BEKTOP, MPHUTOIHBINA JJIsI LieNIei HacTosAIero n3o0pereHns. THIIOBBIE PETYIIATOPHBIE MOCIIEIO0BATENLHOCTH HIIH
9JIEMEHTHI BKIIIOYAIOT, HO HE OTPAaHMYMBAIOTCS 3THM, IPOMOTOPEI, SHXAHCEPHI, PENPECCOPHI WK CYIIIPECCOPHI,
5' HeTpaHcIupyeMbie (WM HEKOJUPYIOIINE) TOCIeA0BaTeIbHOCTH, HHTPOHEI, 3' HEeTpaHCIUpyeMble (MM HEKO-
JTUPYIOIIHE) MOCIEe0BATEIIEHOCTH.

[Ipu ynoTpebieHny B JAHHOM TeKCTe "TIPpoMOTOp" WK "TIPOMOTOPHAS TIOCIEIOBATEILHOCTE" TIPECTABIIS-
eT coboii perymsaTopHyo obmacts JIHK, ciocobnyro cBsa3piBath PHK monmmMepasy B kieTke (Hanmpumep, IpsMo
WA TIOCPENICTBOM JIPYTUX CBSI3aHHBIX C MPOMOTOPOM OENIKOB WJIM BEIIECTB) M MHUIIUHPOBATH TPAHCKPHITIIHIO
KOAMPYIOIIEH rmocienoBaTeabHOCTH. [IpoMoTOpHAas OCIeJ0BaTeNFHOCTE B 00IIeM ciiydae CBsi3aHa C 3' KOHIIOM
MIOCPE/ICTBOM CaiiTa MHHUIMALMK TPAHCKPUIILIUH, IPOCTHPAETCS BBEPX (B HANpaBJCHUH 5') U COAEPKUT MHHU-
MaJIbHOE€ KOJMYECTBO OCHOBAaHWH WJIM DJIEMEHTOB, HEOOXOAMMBIX Ul MHHUIMAIMHM TPAHCKPHUIIMK HA JIIOOOM
ypoBHe. IIpoMoTOp MOXeT OBITh (DYHKIMOHAJIHHO aCCOIMUPOBAH WM (DYHKIMOHAIBGHO CBSI3aH C MOCIEI0BaA-
TENIBHOCTSIMH, YIPABILIIOIIMMH IKCIIPECCHEH, BKIIIOYAst SHXaHCEPHBIE HITH PEIPECCOPHBIE MTOCIEA0BATENEHOCTH,
WIN C HYKJIEMHOBOH KHCJOTOH, KOTOpas JOJDKHA KCHPECCUPOBATHCA. B HEKOTOPHIX BapHaHTax pean3aliy
M300peTeHNs MPOMOTOP MOKET OBITh HHIYIMOENEHBIM. B HEKOTOPBIX BapHaHTaxX peajn3aliy n300peTeHus HH-
IyIuOeTbHBI MPOMOTOP MOXKET OBITH OJHOHAIIPABICHHBIM WJIM JBYHAIIPaBICHHBIM. B HEKOTOPHIX BapHaHTaX
peanu3anuyu U300peTEHUS] MPOMOTOP MOXKET OBITh KOHCTUTYTHBHBIM IPOMOTOPOM. B HEKOTOPHIX BapHaHTaX
peanu3anuy U300pETESHUSI TPOMOTOP MOXET OBITh THOPHIHBIM MPOMOTOPOM, B KOTOPOM ITOCIIEIOBATEIHHOCTS,
coiep Kamiasl y9acTOK yNpaBiIeHUS TPAHCKPHUIILIKEH, IMOIydeHa M3 OJHOT0 WCTOYHHKA, a MOCIEI0BATEIBHOCTS,
coep Kamias y9acTOK MHUIHAIMK TPAHCKPHUIIIIHH, TTOJIydeHa U3 BTOPOTO MCTOYHMKA. CHCTEMBI Uil IPUCOSAH-
HEHUS KOHTPOJIBHBIX 3JIEMEHTOB K KOJIMPYIOLIEH 10CIIeI0BATEIbHOCTH B TPAHCT€HE XOPOIIO H3BECTHEI B JaHHOH
obJylacTu TeXHUKH (00IMe METOAbl MOJeKysipHON Omonornu U pekomOuHanTHEIX 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, xoropast BkJItoueHa B JaHHBIH JOKYMEHT ITOCPEICTBOM CCBHUIKH).
KomMepueckne BEKTOpBI, IPUTOAHBIC ISl BHECEHUS TPAHCT€HA ISl OKCIIPECCHH B PAa3HBIX KJIETKaX-X03s5€BaX B
Pa3NUYHBIX YCIOBHAX POCTA M MHAYIIMPOBAHHMS, TAK)KE XOPOIIO W3BECTHBI B JAHHON 00JIaCTH TEXHUKH.

B HEKOTOPBIX BapHaHTaxX peann3aluil N300pETeHIS IS PEeryIHPOBAaHUS IKCIPECCHH TPAHCTEHA B KIIETKE-
XO3SIMHE MJICKOITUTAONIETO MOYKHO MMPUMEHUTH CHeNn(UIeCKAi MPOMOTOp, TaKOH Kak, 0e3 orpaHn4IeHuit, 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-paHHKH TipoMoTop CMV wmereit, npomortop EF1-a, rubpun-
HBIA ipoMoTop CMV miist criennpuIecKoi SKCIPEeCcCHH B TIeUeHHU (HampuMep, TOTyYeHHBIH MyTeM KOHBIOTallun
HeMeJIeHHO-panHero npomoropa CMV ¢ TpaHCKPUIIMOHHBIMH 3JIEMEHTaMH MIPOMOTOpa Ol-1-aHTHTpUIICHHA
(HAT) genoBeka wiu pomoropa anbo0ymuaa (HAL) denmoBeka) uiau MpOMOTOPBI IS CIISITUGPUIECKON dKCTIpec-
CHUH B remaTtome (HammpuMep, Takrue, B KOTOPBIX TPAHCKPUIIIIMOHHBIE 3JIEMEHTHI TIPOMOTOPa alb0yMHHA YeIoBeKa
(HAL; oxomno 1000 1.0.) min o-1-antutpuncuna yenoseka (HAT, oxoxo 2000 11.0.) cCOeTMHEHBI ¢ 9HXaHCEPHBIM
9JIEMEHTOM 0Ol- 1 -MHKpOTI00yJIMHa YenoBeka JIHoH 145 1 reHoM npeamnecTBenHuka onkynnHa (AMBP); HAL-
AMBP u HAT-AMBP); pannss obmacts mpomotopa SV40 (Benoist at al., Nature 290:304-310 (1981)), nemen-
JeHHO-paHHul poMoTop Orgyia pseudotsugata, mpoMoTop THMUAMHKKUHA3KI Teprieca (Wagner at al., Proc. Natl.
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Acad. Sci. USA 78:1441-1445 (1981)); nnn peryasTopHble MOCIe0BaTEIbHOCTH I'eHa MeTaJutoTHoHenHa (Brin-
ster et al., Nature 296:39-42 (1982)). B HeKOTOpBIX BapuaHTax pealu3alui N300pETEeHHsI MPOMOTOP MIIEKOIIH-
TAIOWIETO SIBIACTCS KOHCTUTYTHUBHBIM IIPOMOTOPOM, TaKUM KakK, 0€3 OTrpaHHYCHHUH, NPOMOTOpP THUIIOKCAHTHH-
dhochopudozuntpanchepazsr (HPTR), mpomoTop anmeHo3MHIAEaMUHA3EI, TPOMOTOP MUPYBATKHHA3HI, POMOTOP
OeTa-aKkTHHA, a TAKXKE JPYrHe KOHCTUTYTUBHBIC IPOMOTOPBI, N3BECTHBIE CIIEIHAINCTaM B JaHHON 00JacTh Tex-
HUKH.

B HEKOTOpBIX BapuaHTax pealn3aly U300pETCHUS Ul PETyIHPOBaHMS SKCIPECCUU TPAHCTEHa B IPOKa-
PHUOTHYECKON KIIETKE-XO35MHE MOXHO NMPUMEHHUTh CHEIMH(PUUESCKHA MPOMOTOpP, TaKOH Kak, 0e3 OrpaHWYCHHH,
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 wm npomotop M16; B IpookeBOW KIIETKE-XO35SMHE MOXKHO IPHUMEHHTH, 0€3 OrpaHHYCHHUI, IPOMOTOP
GALI1, GAL4 umu npomorop GAL10, ADH-npomoTop (mmpomoTop ankorossaeruaporenasst), PGK-npomorop
(mpomoTop ochorauepoIKIHa3bl), TPOMOTOp ankanuH(ocdarassl, TPOMOTOp TIMIEpanbaeru-3-pocdar
nerunporenassl 111 (TDH3), npomorop rmuepansaerun-3-dochar neruaporenassr 11 (TDH2), mpomoTop rim-
nepanbaerua-3-gocdar geruaporenassl 1 (TDH1), mpomorop nupysarkunassl (PYK), snonazer (ENO) wnm
tprosodocdaraeruaporenass (TPI).

B HEKOTOpBIX BapuaHTax peaan3allii H300pETEHHsI POMOTOP MOXKET OBITh OJHUM W3 BHPYCHBIX IPOMO-
TOPOB, MHOTHE M3 KOTOPBIX CIIOCOOHBI PETYIMPOBATh JKCIPECCHIO TPAHCTEHA B HECKOJIBKHX THIAX KIIETOK-
XO0351€B, BKITIOYasl KJIETKH MJIEKOINUTAIOMINX. BUpyCHBIE IPOMOTOPHI, KOTOPHIE OKA3aJIHUCh CIIOCOOHBIMU YIIPaB-
JSITh KOHCTUTYTUBHOM 3KCIpeccrell KOAUPYIOIUX MOCIEA0BaTENbHOCTENH B 3yKapHOTHUECKIX KIETKa, BKJIIOYA-
10T, HallpUMep, MPOMOTOPBI BHpYca 00€3bsiH, MPOMOTOPHI BUpYCa MPOCTOrO repreca, MPOMOTOPHI BHpYyca Ia-
MWJUIOMBI, aICHOBHPYCHBIE TPOMOTOPEI, MPOMOTOPHI BUpyca MMMyHozaedunmTa yenoseka (B1Y), mpomoTops
BUpYyca capkoMbl Payca, mpomoTtopsl nuromeraioBupyca (CMV) u ummaHbIe KoHIeBbie moBTops! (KII) Bupyca
MBIIINHOTO Jieliko3a MOJIOHH M JPYTHX PETPOBUPYCOB, IPOMOTOP TUMHIMHKHWHA3HI BUPYCa IIPOCTOTO TepIieca, a
TaKKe IPyrue BUPYCHBIC TPOMOTOPHI, U3BECTHBIE CIICIIMAINCTAM B JaHHOI 001aCTH TEXHUKH.

B HekoTOpBIX BapuaHTax pealu3aliy W300pETEHHs TeHHBIE PEryJSTOPHBIC 3JIEMEHTHI SKCIPECCHOHHOTO
BEKTOpa MOT'YT TaKKe BKIIOYATH 5' HETpaHCKpUOMpyeMble W 5' HETpaHCIUpPYEMBIE TI0CIIeI0BATEIBHOCTH, MPHU-
HUMAIOIUE y4acTHe B MHUIMAINM, COOTBETCTBEHHO, TPAHCKPHIIIMK M TpaHcmsuuy, Takue kak TATA-Gokc,
KIMMPYIOMmas Moclea0BaTeIbHOCTh, IochenoBaTenbHocTh CAAT, mocienoBaTenbHOCTh Ko3aka u T.1m. B Heko-
TOPBIX CITy4asX MOT'YT IPUMEHATh YHXaHCEPHBIC SJIEMEHTHI AJIs OBBIIICHUS YPOBHEH 9KCIIPECCHH MONHUIENTH A
win 6enka. [Ipumepsl SHXaHCEPHBIX 3JIEMEHTOB, KOTOPBIE NMPOAEMOHCTPHPOBAIHN CBOIO (DyHKIHMOHAIBHOCTE B
KJIETKaX MJICKOITUTAIONINX, BKIIOYAIOT dHXaHcep paHHero reHa SV40, ommcanusiii B Dijkema et al., EMBO J.
(1985) 4: 761, u sHXaHCEP/TIPOMOTOP, TIOTYUSHHBIA M3 IITUHHOTO KOoHIeBoro moBTopa (/IKII) Bupyca capkombl
Payca (BCP), onucannsiii B Gorman et al., Proc. Natl. Acad. Sci. USA (1982b) 79:6777, a Takxke IIUTOMETAIIO-
BUpYC YelloBeKa, onrcaHHblid B Boshart et al., Cell (1985) 41:521. I'eHHbIe perysTOpHBIC SIEMEHTHI SKCIPECCHU-
OHHOTO BEKTOpa MOTYT TaKXe BKJIIOYaTh 3' HeTpaHCKpHOMpyeMble U 3' HeTpaHCIHpYeMbIe MOCIIEA0BaTEIILHOCTH,
NPUHAMAIOIINE YYacTHe B TEPMHHAIIMH, COOTBETCTBEHHO, TPAHCKPHIIIMH U TPAHCILIINK, TaKUe KaK CUTHaj Ho-
THaIeHIIUpOBaHus (Tonu A) Ut ctabuim3anuu U npoueccunra 3' konna MPHK, Tparckpubupyemotii ¢ mpomo-
topa. [Tonmm A curHasipl BKIIIOYAIOT, HAIPUMED, ITOJIH A CUTHAJ OeTa-Tiio0nHa KPOJIUKa, oM A CHUTHAJ ObIYbero
TOPMOHA POCTa, TEPMUHATOPHBINA/TIONM A CUTHan OeTa-rIoOMHA IBITUICHKA WM TIO3IHIOK Mo A 0o0yacTh
SV40.

CeslekTHpYeMble MapKepbl

OKCIPECCHOHHBIE BEKTOPHI NMPEAIOUTHTENIFHO, HO HEO0sI3aTENIbHO, COEpIKaT 110 MEHBIIIEH Mepe OJHH ce-
JEKTUPYEMBIii Mapkep. B HEKOTOPHIX BapHaHTaX peaau3aluy U300pETEHHs CEICKTUPYEMBIH MapKep IpeCTaB-
JsleT co00i KOOUPYIOIIYI0 TeH YCTOMYMBOCTH HYKJICOTHAHYIO IOCIEI0BATEIbHOCTh, (PYHKIMOHAIBHO CBSI3aH-
HYIO C OJJHMM WJIM 0oJiee TeHETHYECKUX PETYJISTOPHBIX DJIEMEHTOB, YTO 00ECIEYMBAET BO3MOXKHOCTBH KIIETKE-
XO3MHY COXPaHATh XM3HECIIOCOOHOCTh B YCIOBHUSX POCTa B NPUCYTCTBHH IUTOTOKCHYHBIX XUMHUYECKUX Be-
IIECTB W/WJIM JIEKApPCTBEHHBIX MpEnaparoB. B HEKOTOPHIX BapuaHTax pealn3alyuy U300peTeHHs CeICKTHPYEeMbIH
areHT MOYKHO NPUMEHHTH IUISl yIep>KaHHs KCIPECCHOHHOTO BEKTOpa BHYTPH KIIETKH-XO35iMHA. B HEKOTOPBIX
BapUaHTaX Pean3aliy U300pETEeHHs CEJIEKTHPYEMbIH areHT MOXKHO IIPUMEHUTD Ul MPEAOTBPAILICHUS MOJIH-
¢ukanuu (T.e. METUJIMPOBAHUS) W/WIM BBIKIIOYCHHS TPAHCTCHHOW ITOCIECIOBATEILHOCTH B JKCIPECCHOHHOM
BEKTOpe. B HEKOTOpBIX BapmaHTax peaqu3aludl HU300pETEHUS! CEIEKTUPYEMbI areHT MPUMEHSIOT I MOoJJep-
JKAHUSI 3TMHUCOMHOM 3KCIPECCHUH BEKTOpa B KIETKE-X03MHE. B HEKOTOPBIX BapHaHTaxX peaan3aliy H300peTeHUs
CENIEKTUPYEMBIH areHT MPUMEHSIOT Ul TOTrO, YTOOBI 0OeCTIeunTh CTAOMIBHYIO0 HHTETPAIMIO TPAHCTEHHOHN IO-
CJICIOBATENILHOCTH B T€HOM KJIETKH-XO35fMHA. B HEKOTOPBIX BapHMaHTaX pealM3allii U300pETEHUs arcHT W/HiH
TeH YCTOWYMBOCTH MOXXET BKIIOYaTh, Oe3 orpaHmdeHui, merorpexcat (MTX), muruapodonarpenykrazy
(DHFR, narents! CIITA NoeNe 4399216; 4634665; 4656134; 4956288; 5149636; 5179017), amnuuunnus, He-
omuimH (G418), 3eoMHIIMH, MHKO(QEHOJOBYIO KHCJIOTYy WM riryramuHcuHTerasy (GS, marentsr CIIIA Ne
5122464; 5770359; 5827739) nns 5yKapUOTUUECKOW KIETKU-XO35MHA; TETPALUKINH, aMIUIMIUIMH, KAaHAMULIUH
WM XJIOpaM(pEeHNKON ISl MpOKapHoTHYecKor kieTku-xo3simHa; 1 URA3, LEU2, HIS3, LYS2, HIS4, ADES,
CUPI1 unmu TRP1 gy aApoxokeBoil KIETKH-X0341HA.

DKCTIPECCUOHHBIE BEKTOPHI MOTYT OBITh TpaHCHUIIMPOBAHBI, TPAHCHOPMHUPOBAHBI U TPAHCIYIIMPOBAHBI B
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KJIETKY-XO03s5IMHa. YTOTpeOIseMble B JaHHOM TEKCTe TepMHHBI "TpaHcdekuus”, "tpanchopmanus” 1 "TpaHCAyK-
s OTHOCATCS K BHECEHUIO 3K30TCHHOM HYKICOTHIHOH MOCIEI0BATEIFHOCTH B KIIETKY-X031MHA. B HEKOTOPBIX
BapHaHTax peaau3aliy N300peTEeHHU IKCIPECCHOHHBIE BEKTOPHI, COIEpIKaIie HYKICOTHIHBIE MTOCIEeI0BATENb-
HoctH, kogupytontue 12S w/mmm FGE tpancumnupyiot, TpaHcHOpMHUPYIOT U TPAHCIYIHUPYIOT B KIETKY-XO031HA
OTHOBPEMEHHO. B HEKOTOpHIX BapHMaHTaxX peann3aludl W300pEeTeHHS SKCIPECCHOHHBIE BEKTOPHI, COAEpIKaIlne
HYKJICOTHIHBIE TIOCIeNOBaTENbHOCTH, Komupytomue 12S w/mmm FGE TtpancunmpyroT, TpaHchopMupyor u
TPAHCAYIHUPYIOT B KJICTKY-XO35IMHA ITOCIeoBaTelbHO. HamprMep, cHagama MOXHO TPaHC(HUIMPOBAThH, TPAHC-
(hopMHpOBaTh WM TPAHCAYIIMPOBATH B KIETKY-XO3sSWHA BEKTOP, KOTUPYIONTHi Oesok 12S, a 3aTtem Tpanchumm-
poBath, TpaHCHOPMHUPOBATh WM TPAHCAYIIMPOBATH BEKTOp, Koaupyrommid 6enok FGE, u Hao6opot. [Tpumepsr
crioco0oB TpaHchopMaIuK, TPAaHCHEKIUU U TPAHCAYKIIUH, KOTOPBIE XOPOIIO U3BECTHHI B IAHHON 00JacTH TeX-
HUKH, BKJIIOYAIOT JIMIIOCOMHYIO JIOCTaBKy, T.e. MeToJ Xoynu-HembcoHa ¢ mpuMeHeHHWeM JHIodeKkTaMuHa™
(Gibco BRL), Focus 15:73 (1193), anekTponoparuio, ciocod pocraBku ¢ npumeneHneM CaPO,4 I'paxama u Ban
nep D0a, Virology, 52:456-457 (1978), JIDA3-nekcTpaH-0MOCPEIOBAHHYIO JTOCTaBKY, MUKPOUHBEKITUIO, OHO-
JUCTUYECKYIO JOCTaBKY YACTHII, MTOJUOPCH-OMOCPEIOBAHHYIO JOCTAaBKY, KaTHOHOMOCPEIOBAHHYIO JHUITHIHYIO
JIOCTaBKY, TPAHCAYKIHUIO U HHQUIIMPOBAHUE BUPYCAMU, TAKUMH KaK, HAPUMEP, PETPOBUPYC, ICHTUBUPYC, aJc-
HOBHPYC, aJIeHO-aCCOIIMUPOBAHHBIN BUPYC B 0aKyJIOBUPYC (B clydae KJIETOK HACEKOMBIX). OCHOBHBIE aCIeKTHI
TpaHcopMaIiii KIETOK-X0351€B ObLIN OMKCAHBI B JaHHOW 00JacTH TEXHWKH, Hampumep, y Axel B marteHre
CIIIA Ne 4399216; Sambrook, supra, riaBel 1-4 u 16-18; Ausubel, supra, riass 1, 9, 13, 15, u 16. Uadopma-
IIUIO O Pa3HBIX METOJax TpaHchopMaMK KIETOK MIleKonmuTamux cMotpute 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).

IMocne BHeceHUS B KICTKU IKCIPECCHOHHBIC BEKTOPHI MOTYT CTAOMIIBHO MHTEIPUPOBATHCSA B TCHOM WIIH
CYIIECTBOBATh B BHJIC BHEXPOMOCOMHBIX KOHCTPYKIHA. Takke BEKTOPHI MOTYT OBITh aMILUTA(UIIIPOBAHBL, a UX
MHOCCTBEHHBIC KOITUM MOTYT CYIIECTBOBAThH B KIICTKE WM MHTECTPUPOBATHCS B TeHOM. B HEKOTOPHIX BapHaH-
TaX pearn3aliy H300peTCHHS KICTKU COTIACHO M300pETCHUIO0 MOTYT coiepxkath 1, 2,3, 4,5, 6,7, 8,9, 10, 15,
20 nim Oonee KONMUH HYKIEMHOBBIX KHCIOT, KOAMPYIOMMX Oenok 12S. B HEKOTOpBIX BapHaHTax peau3alui
M300peTeHNsI KIIETKU COTIIACHO M300pETeHUI0 MOTYT coiepxkats 1, 2, 3,4, 5,6, 7, 8,9, 10, 15, 20 umm Gonee
KOMUH HYKJIEHHOBBIX KHCIOT, Komupytomux 6emok FGE. B HeKoTOpHIX BapuaHTax peanu3aiii W300peTeHUs
KIIETKH COTJIACHO M300PETEHHUI0 MOTYT COZepX aTh MHOKECTBEHHbIE Komnu (Hampumep, 1, 2, 3, 4,5, 6,7, 8, 9,
10, 15, 20 umu Gosee) HYKIEHMHOBBIX KHCIIOT, KOAUpYyIomux oba oenka - 12S u FGE.

Kuerku-xo3sieBa

YroTpebnseMblii B TaHHOM TEKCT€ TEPMUH "KIETKU-XO03s5eBa" OTHOCHUTCS K KJIETKaMm, KOTOPBIE MOXHO
NPUMEHSTH IS TONydeHUs] peKoMOMHAaHTHOTO (epmenTta 12S. B wacTHOCTH, KIETKH-X035€Ba MPUTOMHBI IS
MOJYYCHUS PEKOMOMHAHTHOTO (hepmenTa [12S B Oonpmmx Macmradax. [IpuromHple KISTKH-X035€Ba MOTYT OBITh
MOJYYCHBI W3 Pa3lIUYHBIX OPTaHU3MOB, BKIIOYas, HO HE OTPAaHHYHBASICH STHUM, MIICKOIUTAIONIUX, PACTCHHS,
nTHIl (HapuMep, NTUYbH CHCTEMBI), HACCKOMBIX, IPOXOKU U OakTepuu. B HEKOTOPHIX BapHaHTaX peau3aluu
U300peTeHNs] KICTKH-X035¢Ba SBISIOTCS KJICTKAMH MIICKOMUTAOIIUX. B HEKOTOPBIX BapHaHTaX pealiu3alliy
U300peTeHUsI MPUTOHAS KIICTKA-X03WH HE ABJSICTCS SHIOCOMATBHOM KHCIOTHO-IC()UITUTHON KIICTKOH.

KieTouHble JTMHUM MJIEKOTMTAIOIIUX

B cooTBeTcTBHM C HACTOSIINM H300pETEHHEM B KadeCTBE KJIETKU-XO3SMHA MOXKHO MPHUMEHHUTH JIOOYIO
KJIETKY WJIA THI KJICTOK MJIEKOMHUTAIONINX, KOTOPHIE MOKHO KYJIbTHBHPOBATH U KOTOPBIE MOTYT SKCIPECCHPO-
BaTh MOJHIENTHIB. HeorpannunBaroniye MpUMeEpHl KIETOK MIIEKOIHTAIONINX, KOTOPhIE MOXHO IPUMEHSITH B
COOTBETCTBHU C HACTOSIIUM H300pETeHHEM, BKIIOYAIOT SMOPHOHAIBHBIE KIETKH IIOYeK deloBeka 293
(HEK293), knetkn Hela; muauio muenomsr Merreid mramma BALB/c (NSO/1, ECACC No: 85110503); petu-
HoOmactel yenoBeka (PER.C6 (CruCell, Leiden, The Netherlands)); moueunyro nuHUIO 00e3bsH CV1, TpaHc-
dbopmupoBannayo SV40 (COS-7, ATCC CRL 1651); sMOpHOHATBHYIO MOYCUHYIO JTMHHIO YeIOBEeKa (KICTKH 293
w293, cyOKIOHMpOBaHHBIE VISl BHIPAIIMBAHUS B CYCIIEH3MOHHOW KyibType, Graham et al., J. Gen Virol,,
36:59 (1977)); knetku novek HoBopoxaeHHOTo XoMsika (BHK, ATCC CCL 10); kIeTKH SHYHUKOB KHTACKOTO
xomsika +/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 77:4216 (1980)); knetku CepToiu
mein (TM4, Mather, Biol. Reprod., 23:243-251 (1980)); xiretku nouek o6e3bstabl (CV1 ATCC CCL 70); xnet-
KH 1ovek appukanckoit 3enenoit Mapteimk (VERO-76, ATCC CRL-1 587); kiieTkn KapIIMHOMBI MEHKHA MaTKH
genoBeka (HeLa, ATCC CCL 2); xierku nmodek codaku (MDCK, ATCC CCL 34); kIeTKH IeueH! CepOoil KPBICHI
(BRL 3A, ATCC CRL 1442); xnerku nerkux yenoBeka (W138, ATCC CCL 75); knerku nmeuenu genoBeka (Hep
G2, HB 8065); onmyxoaps MosouHo# xkene3sl M (MMT 060562, ATCC CCL51); knetkn TRI (Mather et al.,
Annals N.Y. Acad. Sci., 383:44-68 (1982)); xerku MRC 5; knetkn FS4; u nunuto remaromsl denoBeka (Hep
G2). B HEKOTOPHIX BapHaHTaX peallu3alliy H300PETCHUS MPUTOIHAS KJIETKA MJICKOMTUTAIONICTO HE SBIISICTCS dH-
JIOCOMAJIBHOM KHUCIIOTHO-IE(QHUIUTHON KICTKOH.

BrobOaBok B COOTBETCTBHH C HACTOSIIUAM H300PETCHUEM MOXKHO IMPUMECHHUTH JIFO00C KOJIHMYECTBO KOMMEp-
YECKH U HEKOMMEPYECKH JOCTYITHBIX THOPUAOMHBIX KICTOUHBIX JHHUN, KOTOPBIC SKCIPECCUPYIOT MOTHUITCITH-
Jel vy Oenku. [l crienuanucta B JAaHHOM 00JNAaCTH TEXHUKU OyIET OYCBUIHO, YTO THOPUIAOMHEIC KICTOYHEIC
JIMHUU MOTYT TpeOOBaTh Pa3HBIX YCIOBUI MUTAHUS W/WIH MOTYT TpeOOBATh PA3HBIX YCIOBHUA KYJIbTHUBHPOBAHHUS
JUTA ONITIMAJIBHOTO POCTa M AKCIPECCHH TONUIIETTHIA WK Oellka, U COOTBETCTBEHHO, OH CMOYET IPH HE00Xo-
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JMMOCTH MOJU(UIIMPOBATH 3TH YCIIOBUSI.
Knerounsle JuHHM, He MPUHAJIEKANIHE MIEKOMUTAIOIIAM

B cooTBeTcTBHM C HAcTOAMMM HM300pPETCHHEM B KaueCTBE KJIETKH-XO35SHHA MOKHO TPHMEHHTH JIOOYIO
KJIETKY WJIM THI KJIETOK, HE MPUHAMJIECKAIINE MICKOIHUTAIOIIM, KOTOPbIE MOXHO KyJIbTHBHPOBATh U KOTOPHIC
MOT'YT 9KCIIPECCHPOBATh MOMUIENTHAb. HeorpaHuuuBaronue npuMepsl KJIETOK-X035€B U KJICTOYHBIX JTMHUH, HE
MPUHAJICKAIIX MJICKOMHUTAIOIIM, KOTOPBIE MOKHO IPIMEHHUTh B COOTBETCTBHHU C HACTOSIIIIIM H300pETEHHEM,
BKITIOUAIOT KJIETKH W KJIETOYHBIC JMHWH, MoidydeHHble u3 Pichia pastoris, Pichia methanolica, Pichia angusta,
Schizosacccharomyces pombe, Saccharomyces cerevisiae u Yarrowia lipolytica mis nposxokeit; Sodoptera frugi-
perda, Trichoplusis ni, Drosophila melangoster 1 Manduca sexta mis Hacekombix; u Escherichia coli, Salmonella
typhimurium, Bacillus subtilis, Bacillus lichenifonnis, Bacteroides fragilis, Clostridia perfringens, Clostridia
difficile mus Gakrepuii u Xenopus Laevis u3 amdpuouii.

ApmanTtanys K aAre3HBHOMY WJIH CyCNIeH3HOHHOMY BHIPAIIMBAHUIO

B omnpenenenHpIX BapHaHTax peaan3aliy H300peTeHHs KIETKY-XO0351Ha JUIsl TeHepaluy KJICTOYHOH JTMHUH
BBIOMPAIOT Ha OCHOBAHMH OIIPEEICHHBIX NPEANIOYTUTEIBHBIX XapaKTEPUCTHK WM POCTa B KOHKPETHBIX YCJIO-
BUSIX, BBIOPAHHBIX AJIS1 KyIbTUBHPOBAHMS KIETOK. J[1 criennanucra B JaHHOW 00JIacTH TEXHUKU OyZeT OueBHI-
HO, YTO TaKHE XapaKTEPUCTHKH MOXKHO ONPEIEINTh Ha OCHOBAaHUU M3BECTHBIX XapaKTEPUCTHK W/WIIH MIPU3HAKOB
YCTOWYMBON JINHHUU (T.€. KOMMEPYECKH NOCTYITHOW KIETOYHOW JIMHUM C M3BECTHBIMH XapaKTEPUCTHKAMH) WU
MyTEM 3MIHPHYECKON OLEHKH. B HEKOTOPBHIX BapHaHTaxX pealu3anuyl N300peTCHUs KJICTOUHYIO JTHHUIO MOXHO
BBIOMPATH IO €€ CIIOCOOHOCTH K POCTY Ha MHUTAIOIIEM CJIOE KJICTOK. B HEKOTOPBIX BapHaHTaX pealn3aliy H30-
OpeTeHHs KIETOYHYIO JTHHHIO MOXKHO BBIOMPATh IO €€ CIIOCOOHOCTH K POCTY B CYCIICH3MU. B HEKOTOPBIX Bapu-
aHTaX peayin3anyy H300peTeHNs KIICTOUHYIO JIMHUIO MOXKHO BBIOMpATh 10 €€ CIIOCOOHOCTH K POCTY B BUJIE aJire-
3MBHOTO MOHOCJIOSI KJIETOK. B HEKOTOpPBIX BapHaHTaxX peajn3aliii W300peTeHHs Takhe KIETKH MOXKHO MpuMe-
HUTBH C JIF00O0H €MKOCTBIO JJIsl TKAHEBOH KyJIBTYpPBI HIIH JII000H €MKOCTBIO, TOKPBITOM MPHUTOAHBIM aJIr€3MOHHBIM
cyOcTpaToM. B HEKOTOpBIX BapuaHTax pealn3aluy W300peTeHUs MOAXOAAIINN aATe3HOHHBIA CyOCcTpaT BEIOpaH
W3 TPYNIIBI, COCTOSIIIEH N3 KojulareHa (Harpumep, koitarena I, 11, 11 wim IV), sxenaruna, puOpoHekTHHA, TaMHU-
HHMHA, BUTpOHEKTHHA, (pubpuHorena, BD Marpurens™ , marpukca 06azanbHOW MeMOpaHbI, AepMaTaHCYIb(at
NPOTEOTIIMKaHa, Noyu-D-mu3uHa n/mim nx KoMOMHanuii. B HEKOTOPHIX BapHaHTaxX peaju3anud U300peTeHHs
a/ITe3UBHYIO KIIETKY-X03MHa MOKHO BBIOMPATh U MOAU(UIIIPOBATH B OMPEACIECHHBIX YCIOBHIX POCTa AJISI BBI-
pamMBaHus B CycHeH3HU. Takue crocoO0bl MOIU(HUKAINK aAre3UBHOM KIETKU JUIA BBIPAIIMBAHUSA B CYyCHEH3UU
U3BECTHBI B JaHHOI oOsacTu TexHUKH. Hampumep, KIETKy MOKHO KOHAWIIMOHHUPOBATH JUIA BBIPAIIUBAHUS B
CYCTIEH3HOHHOH KyJIbType IMyTEM IOCTETIEHHOTO YAAJICHUSI )KUBOTHOI CHIBOPOTKH M3 MUTATEIBHON Cpenbl B Te-
YEeHHUE OINPEIEICHHOTO BPEMEHH.

BpI0Op 1 o1leHKA KJIeTOYHOH JUHUU

B cooTBeTcTBHM ¢ HACTOSIIMM H300pETEHHEM KIIETKH, CKOHCTPYHUPOBAHHBIE JJISI IKCIIPECCHH PEKOMOU-
HaHTHOTO OeJika [2S, BBIOMPAIOT MO NX CIIOCOOHOCTH BBIPAa0aTHIBATh PEKOMOWHAHTHEIH Oenok 12S B koMmepue-
CKH IpueMiieMoM Maciurabe. B 4acTHOCTH, CKOHCTPpYHpOBaHHBIE KJIETKH COTJIACHO HACTOSIIEMY H300pETEHUIO
CIIOCOOHBI BBIPa0ATHIBATh PEKOMOMHAHTHBIH Oestok [2S Ha BEICOKOM YpOBHE M/HIIH C BHICOKOW (hepMEHTATUBHOM
AaKTHBHOCTHIO. B HEKOTOPBIX BapHaHTaX peaju3aliy H300peTeHNs MOAXOSIINE KISTKN IIPU KyJIbTHBUPOBAHUH
B YCJIOBHAX KJIETOYHOTO KyJIbTUBHPOBAHMSA (HAIIPUMEp, B CTAHAAPTHBIX CYCHEH3MOHHBIX WX ar€3UBHBIX yCIIO-
BUSX KYJIbTUBHPOBAHMS B OOJBIIMX MaciiTadax) MOTYT BeIpabaTeiBaTh PepMeHT 12S B KoMM4ecTBe, paBHOM HITH
0oJBIIIEM YeM OKOJIO 5 MAKOTPaMMOB/KIIETKY/IeHb (Harmpumep, ooibineM, ueM okoso 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 nmu 100 nr/kneTKy/neHp). B HEKOTOPHIX BapHaHTaX peanu3alnuu H30-
OpeTeHns TOAXOAAIINE KICTKH MPU KYIbTHBUPOBAHNH B YCIOBHSIX KJIICTOYHOTO KYJIbTHBHPOBAaHUS (HAIpUMED, B
CTaH/ApTHBIX CYCIIEH3HOHHBIX WM aAr€3WBHBIX YCIOBUSAX KyJIbTUBHPOBaHMA B OOJBIIMX MacmTabax) crocoo-
HBI BBIpabaTeBaTh Gepment 125 B konuyecTBe, HaXo IIEeMCs B AWAa30He, COCTaBIIsIomeM okoo 5-100 muxo-
TrpaMMOB/KIIETKY/ieHb (Hanpumep, okosio 5-90 nr/knerky/mens, okoio 5-80 mnr/kmerky/aeHn, oxoso 5-70
IT/KJIETKY/JeHb, 0K0JI0 5-60 nr/KiIeTKy/neHs, okoao 5-50 nr/kinerky/neHs, okoio 5-40 nr/kieTky/aeHs, 0Kojo 5-
30 mr/kneTky/nenb, okono 10-90 nr/knerky/mens, okono 10-80 mr/kieTky/neHb, okoio 10-70 Nr/kieTky/AcHs,
okono 10-60 mnr/xierky/mens, okono 10-50 mr/kneTky/nmenp, okono 10-40 mnr/xierky/mens, okomo 10-30
II/KIETKY/neHb, okoso 20-90 nr/knerky/nens, okoso 20-80 mr/kneTky/neus, okoso 20-70 nr/kiaeTky/neHsp, oKo-
mo 20-60 mr/knerky/meHnb, okono 20-50 mnr/kmetky/aeHb, okoso 20-40 mnr/kneTky/meHsb, okono 20-30
IIT/KJIETKY/IEHB ).

Kak o6cyxknanoch Bblle, 0OBIYHO Ha (pepMEHTATHBHYIO aKTHBHOCTh 12S OKa3bIBaeT BIWSHUE MOCTTPAHC-
JISIITUOHHAS MOJH(HKAIUS KOHCEPBATUBHOTO IHCTEHWHA (HANPUMEp, aMUHOKHUCIOTH 59) B GopmmirmnuH. B
o0IeM ciaydae 3Ta MOCTTPaHCIINHOHHAS MOAU(UKAINS MPOUCXOIUT B SHIOMIIA3MAaTHIECKOM PETHUKYIYME BO
BpeMs cuHTe3a Oenka u katanmsupyercsi FGE. ®epmenTaTnBHAs akTUBHOCTH 12S 0OBIYHO MOJIOKUTEIBHO KOP-
peIUpyeT co CTENeHbI0 GOpMIITIHINHOBON Moandukannu 12S. Hanpumep, npenapart 12S, koTopsiii cogepkut
OTHOCHTEJIFHO OOJIBIIOE KOJIMYECTBO (OPMUITIMIMHOBBIX MOAN(HKALMHA, OOBIYHO XapaKTepH3yeTcsi OTHOCHU-
TENILHO BBICOKOH criennpuueckoi pepMeHTaTHBHOW aKTHBHOCTBIO; a mpenapar 12S, KoTopslil coepXKUT OTHO-
CHUTEJIFHO HEOOJbIIOE KOTMYECTBO (DOPMUIITIIMIIMHOBEIX MOAN(PUKANN, OOBIYHO XapaKTepH3yeTCsi OTHOCHTEIb-
HO HM3KOH crienuduyeckoi (pepMEeHTaTUBHOM aKTHBHOCTBIO.

JlomomHUTENHHO TpenoaaraeTcs, 9to cootHomenne Mexay oenkom 12S n FGE numn MPHK Taxke moxer
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BJIHATH Ha (DOPMUITTUIIMHOBYIO MOJIU(UKAINIO TIOTYYCHHOTO peKoMOMHaHTHOTO Oenka 12S. B HekoTophix Ba-
puanTax peanmsammu uzodbperenus 12S u FGE, skcnpeccupyemble B MOAXOSIIEH KIIETKE, XapaKTEpH3YIOTCS
Pa3sHBIMH YpOBHSIMH 3Kcnpeccun Oenka w/wm MPHK. B HEKOTOpBIX BapuaHTax peanu3aniu H300peTeHHs ypo-
BeHb dKkcrpeccnn 6enka wiu MPHK 12S mo mensmeii 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 wim 10 pa3 Beime, uem ypoBeHb 6enka nian MPHK s FGE.
B HEKOTOpHIX BapuaHTax peann3alii U300peTeHHs YPOBEHb dKCIIpeccHH pekoMOnHaHTHOTO Oenka miau MPHK
FGE no 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 BapuaHTax peanu3alid U300peTEHUs MOIXOISIIUE KICTKU MPHU KYJIGTUBUPOBAHUU B YCJIO-
BUSX KJIETOYHOTO KYJIBTUBUPOBAHUs (HAMPUMEp, B CTAHIAPTHBIX CYCIICH3MOHHBIX WM aATC3MBHBIX YCIOBUIX
KyJbTHBUPOBAaHUS B OONBIIMX MacuITabax) MOTyT BeIpabaTeiBaTh Oenok 12S, comeprkammii mo MeHpIIeld mepe
okosio 50% (Hampumep, Mo MeHbled mMepe okoso 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% wim 100%) ocraTkoB 1HcTenHa, coorBeTcTByIomuXx Cys59 w3z SEQ ID NO:1, nmpeobpazoBan-
HeIX B Ca-popmunriuimH (FGly). B HeKOoTOphIX BapuaHTax peanu3aiui H300peTeHHS MOAXO0IAIINE KISTKH TPH
KYJIETUBUPOBAHUHU B YCIOBHAX KIETOYHOT'O KYJIbTUBUPOBAHHS (HATIPUMED, B CTAHAAPTHBIX CYCTICH3MOHHBIX WU
aJIre3WBHBIX YCIOBHAX KYJIBTHBHPOBAHMS B OONBIINX MacmTabax) MOTYT BbIpabaTeiBaTh hepmeHT 12S, comep-
JKaIuid TI0 MeHbIei Mepe okoio 50% (Hampumep, Mo MeHbIeH Mepe okoio 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% nmm 100%) ocTarkoB mucTenHa, cooTBeTcTBYIOMMX Cys59 3 SEQ ID
NO:1, npeobpazoBannsix B Co-popmunraunutd (FGly), n B xommdyecTBe, paBHOM WM OOJIBIIEM YEM OKOJIO 5
MTUKOTPaMMOB/KIIETKY/IeHb (Hampumep, O6omibimeM yeM okoto 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95 wim 100 muKOTrpaMMOB/KIIETKY/JICHB ).

IMpouent kouBepcun B FGly

Hnsa onpenenenust mporenta kouBepcuu B FGly n3BecTHB 1 MOTYT OBITH IPUMEHEHBI Pa3IMYHBIE CIIOCO-
0b1. B obmem ciryuae mpoueHT koHBepcud B hopmunrimuiuH (%®PI) MOXKHO paccunTaTh, HCHONB3YSI CIEAYIO-
ryro Gpopmyiy:

Kommgecrso axTHBHER Moneryn 125

%®I (128) = x100

Obmee konHIecTE0 (AKTHRHEIX + HEAKTHBHBIX ) Monekyd [28

Hanpumep, 50% @I o3HagaeT T0, YTO MOJIOBHHA OYHIIICHHOTO peKOMOMHAHTHOTO 125 epmMeHTaTHBHO He-
aKTHBHA U HE OKa3bIBaeT TeparneBTudeckoro ¢ dexra. s pacuera %@l MOKHO NPUMEHHUTH Pa3IUYHbIE CIIO-
co6b1. HanmpuMep, MOKHO NMPUMEHHUTHh MENTHIHOE KapTupoBaHue. Bxparie, 6eiok [2S MoxHO pacmienuTh Ha
KOPOTKHE TMENTUABI MPH MOMOILIM MpoTea3 (Hampumep, TPUICHHA WM XUMOTpHIicHHA). KOpoTkHe menTujbl
MOJKHO pa3einTh U MOJYYHTh WX XapaKTCPUCTUKU MPU oMoy xpomaTorpaduu (Hanpumep, HPLC) tak, uro-
OBI MOXHO OBLIO OMPEICITUTh MPUPOTY U KOJIUIESCTBO KAXKIOTO MeNTUAA (B YACTHOCTH, MENTH/A, B COCTaB KOTO-
pOro BXOJIUT MO3HIIKA, COOTBETCTBYIOIIAs MO3UIUU 59 3penoro yenoBedeckoro 12S) B cpaBHCHHU ¢ KOHTPOJIEM
(manpumep, 6enkom 12S 6e3 xouBepcun B FGly mnmu 6enxom 12S co 100% konsepcueii B FGly). Moxuao ompe-
JICUTh KOJIMYECTBO MENTHUAOB, coaepkamux FGly (cOOTBETCTBYIOIIEE KOJTHMUYSCTBY aKTUBHBIX MOJICKyI 12S), u
ob1ee KoymuecTBO nentuaoB, coiepkamux FGly u Cys (cooTBeTcTBylIOIIEe OOLIEMY KOJMYECTBY MOJIEKYI
12S), u paccanTath cooTHOWmIEHHE, OTOOpaxaromee %Pl .

Cneunduyeckasi akKTUBHOCTh

Kak o6cyxnanoch BbIlie, 0OBIYHO Ha (pepMEHTATHBHYIO aKTHBHOCTH 12S OKa3bIBaeT BIWSHUE MOCTTPAHC-
JISITUOHHAS MOAM(UKAINS KOHCEPBATUBHOTO ITUCTEWHA (HAIIPUMEP, aMHHOKHUCIOTH 59) B GpopmuinriumnuH. Ta-
KM 00pa3oM, (hepMEeHTATHBHAS aKTUBHOCTD [2S 0OBIYHO MOJIOKHUTEITHHO KOPPEIUPYET CO CTETIEHBIO (hOPMMIIT-
muIHOBOM Monupukamuu 12S. Hanmpumep, npemapat 12S, KOTOPBIH CONEP)KUT OTHOCUTEIIEHO OO0JIBIIOE KOTUYE-
CTBO (DOPMIIITIIMITUHOBBIX MOIU(UKAINN, OOBIYHO XapaKTePU3yeTCs OTHOCUTEIHHO BBICOKOW CIEIU(PHUCCKON
(hepMEHTaTUBHOW aKTHBHOCTHIO; a mpemapar 12S, KOTOphIi COAEPKUT OTHOCUTEIHFHO HEOOJBIIOE KOJTHMYECTBO
(hOPMIIITTTUIIMHOBBIX MOAU(DUKAINA, OOBIYHO XapaKTEPU3yeTCs OTHOCUTEIHHO HU3KOW crermduyaeckoit dep-
MEHTATUBHON aKTHBHOCTHIO.

Jns crnienmanucta B JaHHOM 00JNACTH TEXHUKU OYCBUIHO, YTO ()CPMEHTATUBHYIO aKTHBHOCTH PEKOMOU-
HaHTHOTO Oclka 12S, BrIpabaThIBaeMOT0 KJIETKAMHU COTJIACHO HACTOSIIEMY U300PETEHHUIO, MOKHO U3MEPHUTH Pas3-
JUYHBIMH In Vitro u in vivo MeTomamMu. B HEKOTOPBIX BapHaHTax pealln3aluyd M300peTeHHsI U3MEpPEHHAs TIPH
TTOMOIITM METOJIa OTIPEICTICHHS in Vitro akTHBHOCTH BBICBOOOXKIEHUS Cyh(aTa ¢ MPUMEHEHNEM B Ka4ecTBe Cy0-
cTpara remapuH Aucaxapuja moaxo/simas GepMeHTaTuBHasE AKTHBHOCTh MMOJYYEHHOTO PEKOMOUHAHTHOTO OejKa
12S cocraBnser o MenbIei Mepe okoio 20 E/mr, 30 E/mr, 40 E/mr, 50 E/mr, 60 E/Mmr, 70 E/mr, 80 E/Mr, 90
E/Mr unmu 100 E/Mr. B HEeKOTOpBIX BapHaHTaX peau3alyi U300peTeHUs N3MepeHHas MMPHU IMOMOIIN METOAa OTl-
peAeeHus in Vitro akTHBHOCTH BBICBOOOX/ICHUS CyJb(aTa ¢ MPUMEHCHHEM B Ka4eCTBE CyOCTpaTa rermapuH Ju-
caxapuia moaxonasmas GepMeHTaTHBHAS aKTHBHOCTH MOJYYCHHOTO PEKOMOMHAHTHOTO Oenka 12S Haxomutes B
JuarnasoHe, cocraBisiromeM okoo 20-100 E/mr (wampumep, okorno 20-90 E/mr, okono 20-80 E/mr, okomno 20-70
E/mr, oxono 20-60 E/mr, okomo 20-50 E/mr, okono 20-40 E/mr, oxomo 20-30 E/mr, okosio 30-100 E/mr, okomo
30-90 E/mr, okono 30-80 E/mr, oxono 30-70 E/mr, okomo 30-60 E/mr, oxono 30-50 E/mr, oxomo 30-40 E/wmr,
okoi10 40-100 E/mr, okono 40-90 E/mr, okomo 40-80 E/mr, okono 40-70 E/mr, oxono 40-60 E/mr, okoao 40-50
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E/mr). TumoBblie ycoBuUs Al MPOBEACHHS OMPEICICHHS in Vitro akTHBHOCTH BBEICBOOOXKICHUS Cylb(daTa ¢ Ipu-
MECHCHHEM B KaueCTBE CyOCTpaTa remapiH qucaxapuia NpuBeAcHbl Huke. Kak mpaBuiio, B 3TOM METOJIE Onpee-
JISTIOT CITOCOOHOCTH 12S BBICBOOOXMATh Cynb(paT-HOHBI M3 CyOCcTpaTa MPHUPOTHOTO MPOUCXOXKICHUS - TeMapHH
mucaxapuaa. KommdecTBo BRICBOOOXKAECHHOTO Cylb(haTa MOKHO ONPEACTUTH MPH ITOMOIIH HOHHOI XpoMaTorpa-
¢un. B HEKOTOPBIX CIy4asx MOHHAS XpoMaTorpadus BKIIOYAET MCIOIB30BaHUE AETEKTOPA MO MPOBOIUMOCTH.
B kadecTBe HEOrpaHMYMBAIOIIETO IpUMEpPa MOXHO IPUBECTH CXEMY, B KOTOPOi oOpas3laM cHadamta 3aMEHSIOT
O0ydep Ha 10 MM amerara Na, pH 6, mist yctpanenus: nojasienus Gocdar-uoHamu B OydepHoit cmecH. 3ateM
obpasupl pazBomar 1o 0,075 mr/mn peaknuonHbIM Oydepom (10 MM amerara Na, pH 4,4) 1 HHKYOHpYIOT Ha
npoTsbkeHnH 2 9 npu 37°C ¢ renapuH AWCaxapuioM MPH COOTHOIIEHUH (pepMeHTa W CyOCcTpaTta, COOTBETCT-
Bytomem 0,3 mkr 12S/100 mxr cyoeTtpata B 30 MkJI peakiimoHHOM 00beMe. 3aTeM peakiliio OCTAaHABIMBAIOT ITy-
TeM HarpeBanus oOpasnoB npu 100°C Ha TpoTsHKEHUH 3 MHH. AHAJIW3 MPOBOIAT, TPUMEHSS aHATUTHIECKYIO
konoHKy Dionex IonPac AS18 ¢ mpeaxononkoit lonPac AG18. IIpumenstor u3okparudeckuii crocod ¢ 30 MM
ruapokcnaa kanus npu 1,0 mJI/muH Ha npotsbxennn 15 mun. KonmdectBo cynbdara, BEICBOOOKIEHHOTO 00pas-
oM 12§, paccunTeIBaIOT, NPUMEHSS JIMHEIHO-PErPECCHOHHBIN aHaIN3 CYIb(aTHEIX MPOo0 B AnamnazoHe ot 1,7 xo
16,0 EMOIb. DUKCHPYEMYIO BEIIMYHMHY BBIPAXKAIOT B CIUHHIIAX HAa MT Oenka, rae | eIuHHIa COOTBETCTBYET 1
MKMOITIO CyJb(aTa, BEICBOOOKIAEMOTO B Yac, a KOHIICHTPALUIO OCNKa ONPEICNISIOT MPH MOMOIIH M3MEPCHUN
A280.

B HekoTOphIX BapHaHTax peann3aluyl H300peTeHrs (EepMEHTATHBHYIO aKTHBHOCTH PEKOMOMHAHTHOTO
Oenka 12S, BeIpabaThIBAEMOTO KJIETKAMH COTIACHO HACTOSIIEMY M300pPETCHHIO, MOKHO TAaK)Ke OMPEACITUTh MPH
MOMOIII MHOTHX JPYTHX CHOCOOO0B, M3BECTHBIX B JAHHOW 00JIACTH TEXHUKH, TAKUX KaK, HAIpUMep, aHaJH3 C 4-
MUF, B KOTOPOM OLIEHUBAIOT THAPONIH3 4-METHITYyMOCITU(eprI-cyabdaTa Ha CyabhaT u mpupoaHbiid hiryopec-
neHTHBIN 4-meTmymoemmdepun (4-MUF). B HekoTOphIX BapHaHTaX peanu3aliid H300peTeHHs onpeaeiieHHas
mpu moMonTy in vitro anamm3a ¢ 4-MUF nmoaxomsmas ¢epMeHTaTUBHAS aKTUBHOCTH IMOJYYEHHOTO PEKOMOM-
HaHTHOTO Oenka [2S cocrapnser mo Menpmiei Mepe okono 2 E/mr, 4 E/mr, 6 E/mr, 8 E/mr, 10 E/mr, 12 E/mr, 14
E/mr, 16 E/mr, 18 E/Mr nmm 20 E/mr. B HekoTOpBIX BapuaHTaxX peaslM3allid M300peTeHHs ONpeAeIeHHas Npu
moMoIny in vitro ananu3za ¢ 4-MUF noaxonsmas GepMeHTaTHBHAS aKTHBHOCTD MTOJYYCHHOTO PEKOMOUHAHTHOTO
Oenka [2S HaxoauTcs B quanaszoHe, cocraisitomeM okoio 0-50 E/mr (manpumep, okono 0-40 E/mr, okono 0-30
E/mr, oxomno 0-20 E/mr, okono 0-10 E/mr, okomno 2-50 E/mr, okomno 2-40 E/mr, okono 2-30 E/mr, okono 2-20
E/mr, okoiso 2-10 E/mr, okono 4-50 E/mr, oxono 4-40 E/mr, oxoimo 4-30 E/mr, oxono 4-20 E/mr, oxono 4-10
E/mr, oxono 6-50 E/mr, okono 6-40 E/mr, okono 6-30 E/mr, oxomo 6-20 E/mr, okono 6-10 E/mr). TunoBsle yc-
JIOBHSL JUTS TIpoBeneHus in vitro aHanmm3a ¢ 4-MUF npuBenens! Hike. Kak npaBuiio, mpu MoMoIy aHanusa ¢ 4-
MUF omnpenemnsitor criocobHOCTh Oenmka 12S ocymecTBisaTh TuAponn3 4-MeTmwiymoemmdepun-cynbdara (4-
MUF-SO,) Ha cynbdhaT 1 NpupoAHbIH (hiayopecteHTHbIH 4-MeTrmmymbemmdepmn (4-MUF). Onna Musine InHA-
I1a aKTUBHOCTH COOTBETCTBYET KOMUYECTBY (hepMeHTa, HEOOXOAMMOTO [UIS IMPEBPALICHNS OJHOTO HAHOMOIISA 4-
MUF-SO, B 4-MUF 3a 1 mun npu 37°C. Kak npaBuiio, CreHepupoBaHHbIE TTPOOHBIMU 00pa3IiaMy ¢ W3BECTHOM
aKTUBHOCTBIO cpennue eauHunbl ¢ayopecueHnnd (CE®) MOXHO MPUMEHUTH IS MOCTPOSHUS CTaHIAPTHON
KPHUBOH, KOTOPYIO MOXHO TPUMCHHTH JJIs pacdeTra ()epMEHTATUBHOW aKTUBHOCTH TPEICTABIISIONICTO HHTEPEC
o0pa3ra.

Cpenpl u YCI0BHS JUIA KYJIbTHBHPOBAHUS KJIETOK

Jns monydeHus peKOMOMHAHTHOTO Oenka [2S mpu momomy CKOHCTPYHPOBAHHBIX KIETOK COTJIACHO Ha-
CTOAIIEMY U300PETEHUIO MOKHO MPHUMCHSATH PAa3JIMYHBIC CPEIBbl M YCIOBHS AJIS KYJIbTHBHPOBaHUS KIeTOK. Ha-
MIpUMep, peKOMOWHAHTHBIN 0elToK [2S MOXKHO MOJIYIHTh B COJepIKaIIel CHIBOPOTKY MU O€CCHIBOPOTOYHOM Cpe-
Jie. B HEKOTOPHIX BapHaHTaX pean3aly U300peTeHUs PeKOMOWHAHTHBIA Oeslok 12S momydaroT B 6ecchBOpO-
TOYHOH cpene. B HEKOTOPBIX BapHaHTaX pealM3aly U300peTeHHsI peKOMOWHAHTHBIN Oenok I12S momydaroT B
HEXXKUBOTHOM Cpefie, T.e. Cpele, B KOTOPOH OTCYTCTBYIOT KOMITOHEHTHI JKHBOTHOTO MPOHMCXOXKICHHU. B HEKOTO-
PBIX BapHaHTaX pealu3aluy H300pPETeHUs PEKOMOMHAHTHBIN O0eoK [2S moTyJaroT B XUMHUYECKH OTpeaeTIeHHOM
cpene. YorpeOiasieMbli B JaHHOM TEKCTE TEPMUH "XUMUYECKH OTIpeiesieHHas TUTaTeIbHas cpeaa” OTHOCUTCS K
cpele, MPaKTUIECKH BCE XMMUYECKHE KOMIIOHCHTHI KOTOPOW M3BECTHHI. B HEKOTOPHIX BapHaHTaX peau3alid
U300peTeHNs] XMMUYCCKH OTPEIeIICHHAs MUTATEIbHAS Cpe/ia He COJACPIKUT KOMIIOHEHTOB )KUBOTHOTO IIPOUCXO-
JKJICHUS, TAKHX KaK CBIBOPOTKA, CHIBOPOTOYHEBIC OCIKHU (HApUMep, albOYMUH WK (GETYWH) U JPYTHUE KOMIIO-
HCHTHI. B HEKOTOPBIX CIyYasx XUMUYCCKHU OTPEIeIICHHAs Cpe/ia COJIEPKUT OJIUH WK Oosiee OETKoB (Hampumep,
OemkoBBIC (hAaKTOPBI POCTa WM NUTOKHHBI). B HEKOTOPHIX CITydasX XUMHYCCKH OMpEJCIICHHAS MUTATCIbHAS
cpella COACPIKUT OJIUH WU OoJiee OSIIKOBBIX THAPOIU3ATOB. B Ipyrux ciydasx XUMUYECKH OMpE/IcIICHHAs TUTa-
TeJbHAs cpena sABJseTcsl 0e30eTKOBOM cpeiol, T.e. OECCHIBOPOTOUHOMN Cpenol, KOTopas HE COMEPKUT OCIIKOB,
THIIPOJIM3AaTOB WM KOMIIOHCHTOB C HEM3BECTHBIM COCTaBOM.

B HEKOTOPHIX BapHaHTaX peayM3aIliii H300pETCHNS XUMUIECKH ONpeieTICHHAs MUTaTeIbHAs Cpeaa MOXKET
OBITH TOTIOJTHEHA OHUM HJIH 0oJiee KOMIIOHEHTOB )KHBOTHOTO MPOUCXOKICHHUSA. TaKkue KOMIIOHEHTHI )KHBOTHOTO
MPOMCXOXICHHUS BKIIFOYAIOT, HO HE OTPaHUYMBAIOTCS THM, (PETaIbHYIO TEISYBIO0 CHIBOPOTKY, JIOMAAHHYIO CHI-
BOPOTKY, KO3JIMHYIO CBIBOPOTKY, OCITHHYIO CHIBOPOTKY, YCIIOBCUCCKYIO CHIBOPOTKY U CHIBOPOTOYHEIC OCIIKH, Ta-
KU KaK allbOYMUHBI (HampuMep, ObIYUE CHIBOPOTOYHBIA aTbOYMUH MM YCIIOBEUCCKHUI CHIBOPOTOYHBIH aNnb0y-
MHUH).
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Jns monydeHus: pekoMOMHAHTHBIX OestoB 12S B GoipmIux MacmTabax MOXHO TPUMEHSATH Pa3iIHYHBIC YC-
JIOBUSL KJICTOYHOTO KYJIBTUBUPOBAHHS, BKIIOYAsl, HO HE OTPaHUYHMBASICH ITHM, KYJIFTUBHPOBAHUE B POJUICPHBIX
(hmakoHaX, IEpPUOIUYECKOE KyIbTHBHPOBAHNE B OMOpeaKkTopax W KyJIbTHBHPOBAHHE C IOANUTKONW B OHOpeaKTo-
pax. B HEKOTOPBIX BapHaHTaX peau3aliy W300peTeHUsS PeKOMOWHAHTHBIN Oenok [2S momydaroT nmpu moMorm
KJIIETOK, KYJIbTHUBHPYEMBIX B CYCIIeH3WH. B HEKOTOPBHIX BapHaHTaX pealn3alié M300pETeHUsI peKOMOMHAHTHBIN
Oemox I12S morydaroT Mpy MOMOIIN aATe€3UBHBIX KIIETOK.

TunoBsle cpensl I KIETOK M YCIOBUS KyJIBTUBHPOBAHUS ONHCAHBI B pasaene [Ipumepos. JlomonHnTENH-
HBIE THUIIOBBIE CIIOCOOBI U COCTAaBBI IS TIOMyYeHUsI peKOMOMHAHTHOTO Oenka [2S omucansl B mpenBapuTeIbHON
3asBKe 1oJ1 Ha3BaHHeM "CrocoObl M COCTaBBI JUIS TOJTydeHUS] peKOMOMHAHTHON MIypOHaT-2-CynbdaTassl”, no-
JTAHHOM Ha PErHCTPALUIO OJJHOBPEMEHHO C HACTOSAIINM JOKYMEHTOM, MOJHOE COACPKaHUE KOTOPOU BKIIFOUCHO B
JAHHBIA JOKYMEHT IOCPEICTBOM CCHLIKH.

Ouncrka 3xcnpeccupyemoro denaka 128

Jlns ouncTky wiM BhAENCHUS Oenka 12S, TONMy4eHHOTO B COOTBETCTBHH C PA3IMYHBIMU ONMCAHHBIMH B
JTAHHOM TEKCTE CIIOCO0aMH, MOXKHO MPUMEHATH PA3IHMYHBIC CIIOCOOBI peain3aliii U300peTeHus . B HEKOTOPHIX
BapHaHTaX peaM3aliK U300peTeHHS dKCIpecCHpyeMblit 0eok 12S cexpetupyercs B cpefy, H, clieoBaTeIbHO,
KJICTKH U JIpyTHe TBEPIBbIC YaCTHUIBI MOXKHO yIAIUTH ITyTE€M, HAlpUMeEp, HeHTPUPYTUPOBAHUS WIH (PUIBTPOBa-
HUS Ha TIEPBOM JTalle IpoIecca OYUCTKH. B anbTepHATHBHOM WM JOTIOJTHHUTEIFHOM BapHaHTE SKCIpEccHpye-
MBI Oenok 12S cBsi3aH ¢ MOBEPXHOCTHIO KIETKU-X035WHA. B 9TOM BapmaHTe peann3aiuy W300peTeHUs B IENIX
OUYHNCTKH KIIETKH-X035I€Ba, HKCIPECCUPYIOIHE MOJUNCTITHA WIH OCNIOK, TU3UPYIOT. JIM3UC KIIETOK-X035€B MIe-
KOTIUTAIOMIMX MOKHO OCYHIECTBISATH JIOOBIM M3 MHOTOYHCIIEHHBIX CIIOCOOOB, XOPOIIO M3BECTHBIX CIEIIHAJH-
CTaM B JJAHHOW OOJIACTH TEXHHKH, BKIIOYas (HU3MICCKOE Pa3pyIICHHUE MPH MOMOIIU CTCKIISTHHBIX TPAHYN U CO3-
JTAaHHE YCJIOBHUI C BRICOKUM ypoBHEeM pH.

Benok 12S MOXHO BBIACTATh W OYHINATH MPHU MOMOIIY CTAHIAPTHBIX CIIOCOOOB, BKITFOYAsl, HO HE OTPaHU-
YHUBAsICh 3THM, XpoMarorpaduro (HarmpuMep, HOHOOOMEHHYIO, ah(QUHHYIO, IKCKITIO3HOHHYIO W THPOKCHAIIATH-
TOBYIO XpoMmarorpaduio), resb-QpuibTpanuio, HeHTpupyrupoBanne win auddpepeHnInaIbHyI0 PaCTBOPUMOCTS,
MIPEIUITATAITAIO TAHOJIOM, WJIM TIPH TIOMOIIH JIFOOOTO IPYroro AOCTYITHOTO CIIOCO0a OYHCTKH OEITKOB (CMOTpH-
Te, Harpumep, 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 Enzy-
mology (Methods in Enzymology Series, Vol 182), Academic Press, 1997, xoTopbsle Bce BKIIOUCHBI B JTaHHBINA
JIOKyMEHT TIOCPEICTBOM CCBUIKH). B WacTHOCTH, B ciiydae UMMyHOoapGUHHONW XpomaTorpadun OETOK MOMKHO
BBIJICIIUTh IIYTEM CBS3BIBAHUS €ro ¢ aQ(UHHOW KOJOHKOW, COIEpIKaIleii aHTUTeNa, KOTOPhIe OBLIH IOTyYCHBI
MPOTHB JaHHOTO Oelika U 3a)MKCHPOBaHBI HA CTAI[MOHAPHOW MOJIOKKE. B ambTepHATHBHOM BapuaHTE IPH IO-
MOIIY CTAHIAPTHBIX PEKOMOWHAHTHBIX METOJIOB K OCJNKY MOXKHO TPUCOCAMHUTH apUHHBIC METKH, TAKUEC KaK
MOCJIEIOBATEIEHOCTh HAPYKHOW 000JIOUKHM MH()IIOHIBI, MOMU-TUCTUANH WIH TIIyTaTHOH-S-TpaHchepasy, s
TOr0 YTOOBI OOJIETYUTH OYHCTKY IPHU MPOIYCKAHHU Yepe3 COOTBETCTBYIOMIYIO ad(GUHHYIO KOJOHKY. s TOro
YTOOBI CHU3HUTh WM MCKIIOYHTE JETPAJAIHIO IMOJUICTITHIA WU OelKa BO BpeMs IpoIlecca OYUCTKH, Ha JIF0O00M
€ro dTare MOXXHO J00aBJSITh HHTHOUTOPHI MpoTea3, Takue Kak perunmetmicynbdonun Gropun (PMCD), se-
YOENTHH WIN anpOTHHUH. IHTHONUTOPHI IpOoTea3 B 0COOCHHOCTH HEOOXOANMBI B CITydae JTM3HPOBAHUS KIETOK C
ENTBI0 BRIACIICHUS W OYMCTKH YKCIPECCUPYEMOTO TOJIHIICIITH/IA HITH OeITKa.

TunoBsle cIOCOOBI OUYMCTKH OMMCAHBI B pazzaene Ilpumepos. JlonomHATENBHBIE CITIOCOOBI OUYHUCTKH OIHCa-
HBI B IIPEIBAPUTENBHON 3asBKe 1Mo HazBaHueM "O4uncTka pekoMOnHaHTHOTO Oenka 12S", moganHo#i Ha peruct-
PAIMIO OJHOBPEMEHHO C HACTOSIIUM JOKYMEHTOM, TIOJHOE COZAEpIKaHUEC KOTOPOW BKIIFOYCHO B JAHHBIA JOKY-
MEHT OCPEICTBOM CCHUIKH.

dapmaleBTHYECKHIl COCTAB U BBe/leHUE

O4HIICHHBI PEKOMOWHAHTHEIA 0eNoK 12S MOXHO BBOJUTH MAIIMEHTY C CHHAPOMOM XaHTEpa B COOTBET-
CTBHH C U3BECTHBIMH criocoOamu. HamprmMep, OUnIeHHBIH peKOMOMHAHTHBIN 0e0K [2S MoxeT OBITh JOCTaBICH
BHYTPHBECHHBIM, TIOJIKOKHBIM, BHYTPUMBIIICYHBIM, TAPCHTEPAIBHBIM, TPAHCACPMAILHBIM WA TPAHCMYKO3aJb-
HBIM (HampuMep, OpaTbHBIM HIIH Ha3aJIbHBIM) Iy TEM.

B HEKOTOpBIX BapHaHTax peajm3allii H300peTeHns peKkoMOMHAHTHBIN 12S nmmm comepkamuii ero gapma-
[EBTHYECKUH COCTaB BBOIAT CYOBEKTY IIyTeM BHYTPHBCHHOTO BBEICHMUS.

B HEKOTOpHIX BapHaHTax peaim3allii H300peTeHns peKoMOMHAHTHBIN 12S nmmm comepkamuii ero gapma-
HEBTHYECKUH COCTaB BBOIAT CYOBEKTY ITyT€M MHTPATEKaJIbHOTO BBEICHHS. YTOTPEOIIEMBIN B TaHHOM TEKCTE
TepMHUH "WHTpaTeKabHOE BBEJACHNE" WM "HMHTpATeKAIbHAS WHBEKIUA" OTHOCUTCS K MHBEKIIMHA B CITMHHOMO3-
TOBO¥ KaHal (MHTpaTeKaIbHOE MPOCTPAHCTBO, OKPYXKAKOIIEe CITMHHOW MO3T). MOXHO IPUMEHSATH Pa3HBIC METO-
JTBI, BKJTFOUAsi, 0€3 OrpaHUYCHHIHA, JIATCPAITBEHYO IEPEOPOBCHTPUKYIISIPHYIO HHBEKIIMIO Yepe3 OTBEPCTHE Oopa MitH
UCTEPHATBHYIO WM MOSCHUYHYIO MYHKIUIO U T.Jl. B HEKOTOPBIX BapuaHTax peanu3alui H300peTeHus "UHTpa-
TeKaJbHOE BBeJcHHE" WM "MHTpaTCKAbHAS TOCTaBKa" COTIACHO HAcTOsIeMy M300pereHHto oTHOcHuTcs K UT
BBCJICHUIO FUTH JOCTABKE Yepe3 MOSICHUYHYIO 00JIACTh WIIM YYaCTOK, T.¢. moscHnyHoMy UT BBeneHUIo mim 1oc-
TaBKe. YTIOTpPeOIsIEMBbIi B TaHHOM TEKCTE TEPMHH "MOSCHUYHAS 0OJacTh" WM "TIOSICHUYHBIN y4acTOK" OTHO-
CUTCS K OOJIACTH MEXIY TPETHbUM W YETBEPTHIM IOSICHUYHBIMH (HIDKHSS YacTh CIIMHBI) MO3BOHKAMH U, Ooiree
TOYHO, K L2-S1 ygacTky MO3BOHOYHHKA.
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B HekoTophIX BapuaHTax peaiu3aliy U300peTeHus peKoMOMHaHTHBIHN 125 wim copepxaumii ero dapma-
LIEBTUYECKHH COCTaB BBOJAT CYOBEKTYy ITyTEM MOJKOXKHOTO (T.€. MOJ KOXHBIA IOKPOB) BBeAeHHA. B naHHOM
ciIydae TmperapaT MOKHO MHXXEKTHPOBATh IPH MTOMOINM HIpHIa. [Ipu 3TOM AOCTYIHBI U APYTHE YCTPOWCTBA
JUISL BBEJIGHUSI TIperapara, Takue Kak YCTpPOMCTBa Uil MHBEKIMK (HarpuMep, ycrpoiicTsa Inject-ease™ wu Gen-
ject™ ); pyyku-mHBEKTOPHI (Takue kak GenPen™ ); Ge3wirosbHbIe yerpoiicTBa (Hampumep, MediJector™ u Bio-
Jector™ ); u MOIKOXKHBIE CUCTEMBI JJOCTaBKH Ha OCHOBE IIACTBIPSL.

B HexoTOpHIX BapuaHTax peayn3alyy U300peTeHHUsT MOXKHO IIPHUMEHSTh HHTPATEKaJIbHOE BBEJECHUE COBME-
CTHO C JPYTUMH CIIOCO0aMH BBEICHHS (HapuMep, BHYTPUBEHHBIM, OJKOKHBIM, BHYTPUMBIIICYHBIM, MTApEHTE-
pasbHBIM, TPAHCAECPMATBHBIM TN TPAHCMYKO3aJIbHBIM (HAIPHUMEp, OpaTbHBIM WIIN Ha3aJIbHBIM)).

B nHacTosmeMm m3o0pereHNH mpeanosaraeTcs Kak OJHOpPa30BOE, TaK U MHOTOPAa30BOE BBEICHHE TEpParieB-
THYeCKH 3 (HEKTHBHOTO KOJIMYECTBA peKOMOMHAHTHOTO 12S win copepkamiero ero hapMareBTHIECKOTO COCTa-
Ba, OTIMCAHHOTO B JAaHHOM JOKyMeHTe. PekoMOnHaHTHBIN 12S mimn comeprkamuii ero hapMareBTHIECKUA COCTaB
MOJKHO BBOJWTH Y€pe3 PEeryisIpHbIE HHTEPBAIbl B 3aBUCHMOCTH OT MPHPOIHI, TSDKECTH W MPOJOJIKHTEIBHOCTH
00JIC3HEHHOTO COCTOSIHUSI CyObeKTa (HanpuMep, JIN30COMHON OO0JIe3HM HAKOIUIEHUs). B HEKOTOPHIX BapHaHTax
peanuzanuy n300peTeHusl peKOMONHAHTHEIN 12S mimn conepkamuii ero papManeBTHIECKUI COCTaB MOKHO BBO-
JUTh TIEPHOIMYECKH Yepe3 PeryJsipHble MHTEpBabl (HapuMep, pa3 B ToJl, pa3 B IIECTh MECAIEB, pa3 B IISTh
MecsIeB, pa3 B TPH MeCsIa, KaXIble 1Ba Mecsla (pa3 B JjBa MECsIa), eKeMeCsIuHO (pa3 B MecsIl), KaXIble JBE
HeJienH (pa3 B 1B HENEJN), KaXKAYIO HEJIEII0, €XKEHEBHO HIIH IOCTOSIHHO).

PexoMmOuHaHTHBIN [2S wim comeprkanuii ero papManeBTHIECKHI COCTaB MOXHO CMEIIMBATh ¢ (PU3HOIIO-
THYECKH TPHUEMIIEMBIM HOCHUTEIIEM WJIM BCIIOMOTATENBHBIM BEHICCTBOM ISl TOJXYYEHHUS (hapMaleBTHICCKOTO
cocraBa. Hocutens u TepaneBTHYECKOE BEIIECTBO MOTYT OBITH CTEPIIIBHBIME. IpenapaT JOKEH COOTBETCTBO-
BaTh CIIOCOOY BBEJICHUS.

[oxxomsamie dpapMarieBTHIECKH IpHUEMIIEMbIE HOCHTENN BKIIIOYAIOT, HO HE OTPAaHUIHUBAIOTCS ITHM, COJIe-
Bble pacTBopbl (Hampumep, NaCl), dbwusumonoruueckuii pacTBop, 3a0ydepeHHbI (U3NOIOTHIECKUN pPacTBOp,
CIHPTHI, TJIHLEPOJI, ITAHOJ, TYMMHapaOuK, PacTUTEIbHbIE Maciia, OCH3UIOBBIC CIHHMPTHI, MMOJMITHICHIIIMKOIH,
JKENIATHH, YTIICBOMBI, TAKHE KaK JaKTO3y, aMIJIO3y WM KpaxMall, caXxapa, Takue Kak MaHHUT, IIyKpPO3y WU JpY-
THe, IEKCTPO3y, cTeapaT MarHus, TAIbK, KPEMHUEBYIO KHCIOTY, Ba3eJIMH, TapPIOMEpHOE Macio, d3GUPbI KUPHBIX
KHUCJIOT, THIPOKCHMETHIILEIUTION03Y, MOJIUBUHIINUPOINIOH U T.A., a Takke UX KoMOuHaunu. PapmaieBTnye-
CKH€ TIperiapaThbl Ipy He0OXO0IUMOCTH MOXKHO CMEIIMBATH CO BCIIOMOTATEJIbHBIMH BEIIECTBAMH (HAIIpUMeED, JIy-
OpuKaHTaMu, KOHCEpBaHTaMH, CTAaOWIM3aTOpaMH, CMAaYHBAIOIIUMH arcHTaMHU, SMYIbCH()HUKATOPaAMH, COJSIMHU
JUT U3MEHEHHSI OCMOTHYECKOTO JNaBieHus, OydepaMu, KpacUTEISIMH, apOMaTH3aTOPAMH W/HMITH apOMaTHICCKH-
MU BEI[ECTBaMU | T.JI.), KOTOPbIC HE BCTYMAIOT B HE)KENNATEIbHBIC PEAKIINHU ¢ aKTHUBHBIMI KOMIIOHEHTaMH HJTH HE
BJIHSIOT HAa X aKTUBHOCTH. B HEKOTOPBIX BapHaHTaxX peajn3alry N300peTeHUs] IPUMEHSIOT BOJOPACTBOPUMBI
HOCHTEIb, TOIXOMSIIINI 11 BHYTPUBEHHOTO BBEACHUS.

CocTaB WM JIEKapCTBEHHBIN TpemnapaT Mpu HEOOXOIUMOCTH MOXKET TaKXKe COAepKaTh HEOONbIINe KO-
YeCcTBa CMAaYMBAIONIUX U OMYJIbCUDHUIUPYIOMUX areHToB 0o OydepHBIX areHTOB /st uaMeHneHnus pH. Cocras
MOXET IPEICTABISTH COO0H KUAKUH PacTBOP, CYCHEH3HUIO, IMYJIbCHIO, TAOJIETKY, THIIONIO, KalCyIly, IpernapaT
3aMe/UIEHHOTO BBICBOOOKACHHS MIIM MOPOILIOK. TaKke cocTaB MOKET OBITh U3TOTOBJICH B BUAE CYIIO3UTOPUS C
TPaTUIIMOHHBIMH CBS3BIBAIOIUMHE BEIICCTBAMH U HOCHTEIISIMU, TAKUMU Kak Tpuriuiepuasl. [Ipemapat mis me-
POpabHOTO MPUMEHEHHSI MOXET COZIEPKaTh CTaHIAPTHBIC HOCHTENHM, TaKue Kak (papMaleBTHYECKOW CTEICHH
YUCTOTHI MaHHUT, JJAKTO3a, KPOXMaJ, cTeapaT MarHus, MOJUBHHUIMHPOUINIOH, CaXapiuH HATpPHUs, IEIUTI0N03a,
KapOOHAT MarHus U T.1I.

CocTaB WM JIEKapCTBEHHBIN MpernapaT MOKHO M3TOTOBHTH B COOTBETCTBHH CO CTaHAAPTHBIMH IPOLEHY-
pamu B Buze (GapMarieBTUIECKOTO COCTaBa, MOAXOIIETo I BBeACHH oM. Hamprumep, B HEKOTOPHIX Ba-
pHaHTaxX peaan3anyuy H300pEeTEeHHs COCTaB Ul BHYTPHUBEHHOTO BBEIECHHS OOBIYHO MPECTABISET COO0H pacTBOp
B CTEpWJIBHOM M30TOHHYECKOM BOJTHOM Oydepe. [Ipr HE0OX0ANMOCTH COCTaB TaK)Ke MOKET COAEPIKAaTh PACTBO-
PUTEIb U MECTHBIN aHECTETHK JUIS CHIDKEHIS OOJIEBBIX OIIYIIEHHH B MeCTe HHBEKIINH. B obmem ciywyae nHrpe-
JMEHTHI JIN00 T00ABISIIOT OT/ENBHO, TM00 CMENIMBAIOT BMECTE B €AMHIUYHOI 03UPOBOYHOM (opme, Harpumep,
B BUJIE CYXOTO JHO(MHIM3UPOBAHHOTO MOPOIIKA WM OE€3BOJHOTO KOHIIEHTPaTa B TEPMETUYHO 3aKPBHITOM KOH-
TeiHepe, TaKOM KakK aMIlyJa WM ITaKeT ¢ yKa3aHWeM KOJIMYECTBa aKTHBHOTO BemlecTBa. Ecnm cocraB mpenHa-
3HaYeH JUIsl MH(QY3UOHHOTO BBEAEHHS, €TO MOXKHO pa3BecTH B MH(Y3MOHHOM (JIaKOHE, COAEpIKalleM CTepHIIb-
HYI0 (hapManeBTHYECKOH CTETIeHH YUCTOTHI BOMY, COJICBOM pacTBOp WIIH JeKCTpo3y/Boxy. Ecim cocraB npeana-
3HAYeH ISl MHBEKIIMOHHOTO BBEJCHUS, K HEMY MOXET NpHiIaraTbCs aMIlyjla co CTEpHILHON BOJIOW JUIsl MHBEK-
IIUH WIHA COJICBBIM PACTBOPOM TaK, YTO MHTPEIUCHTHI MOKHO CMEIIIUBATh IIEPE] BBEICHIEM.

YroTpebnseMblii B JaHHOM TEKCTe TePMUH "TepamneBTHUECKH d(PPEeKTHBHOE KOJIUIECTBO" OMpeeseTcs,
TJIaBHBIM 00pa30M, Ha OCHOBAaHUH OOIIETO KOJMYECTBA TEPAIIEBTUUECKOTO BEIIECTBA, COJEpKAIIerocs B papma-
MEBTHIECKUX COCTaBaX COTJIACHO HACTOSIIEMY U300peTeHmIo. B 00mmeM ciydae TepaneBTHIeCKH 3PGEKTHBHOTO
KOJIMYECTBA JOCTATOYHO, YTOOBI JOCTHYH 3aMETHOTO TIOJIOKUTEIBHOTO 3 deKTa I ManuenTa (Harpumep, Jie-
YeHUsI, MOAYJISIIIMY, UCLICJICHHS, TPEAOTBPALCHUS W/HIIN O0JIErdyeHus epBOIIPUYNHHOTO 3abosieBaHus min 00-
JIe3HEHHOTO cocTosiHust). Hampumep, TepaneBTndeckd 3¢pheKTHBHOE KOIMYECTBO MOXKET HPEACTABIATH COOOH
KOJIMYECTBO, JOCTATOYHOE /IS IOCTHKEHUS TPeOyeMOTo TepaneBTHIECKOTro H/WiIH NpoduiIakTHaeckoro 3ddex-
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Ta, TaKOE KaK KOJIWYECTBO, IOCTATOYHOE ISl MOAYJISIIIMH JIM30COMHBIX (DePMEHTHBIX PELIENTOPOB MIIN MX aKTHB-
HOCTH, KOTOpasi NPUBOAMT K JICYEHUIO JIN30COMHON 0OJI€3HM HAKOIUICHWS WJIM €€ CHMITOMOB (HalpuMep, CHU-
JKEHUIO WIIM WCKIIOUCHHIO TOSIBICHUS "NEHUCTHIX KIETOK" WM KIETOYHOM BAaKyOJM3allMH IIOCJTE BBEICHUS
CyOBEKTY COCTaBOB COIJIACHO HACTOSIIEMY H300peTeHHio). B o0mem ciiydae KOJMYECTBO TEPANEBTHUECKOTO
BelecTBa (T.€. peKOMOMHAHTHOTO JIM30COMHOTO (pepMeHTa), BOAMMOTO HYKIAIOIIEMYCsl B 9TOM CYOBEKTY, 3aBH-
CHT OT XapaKTepUCTUK CyOBekTa. Takue XapakTepUCTHKH BKIIOUAIOT OOJIE3HEHHOE COCTOSIHHE, TSLKECTh 3aboe-
BaHMs, 00IIee COCTOSTHHE 370POBbs, BO3PACT, IOJ M Maccy Teia cyobekTa. st criennanucta B AaHHOM o0nacTh
TEXHUKH HE COCTAaBUT TPYZa ONPEICINTh COOTBETCTBYIOIINE HO3MPOBKU B 3aBUCHMOCTH OT 3THX U APYTuX (ak-
TOpoB. B1o06aBoK, 1Sl onpeeneHns] ONTUMAIBHBIX JHAa30HOB TO3MPOBOK MOXHO MPUMEHSTH KaK OOBEKTHB-
HBIH, TaK U CyObEKTUBHBIA aHAIN3.

TepaneBtudeckn 3(HeKTHBHOE KOIMYECTBO OOBIYHO BBOJST B PEXHMME JTO3MPOBAHUS, KOTOPHIH MOXKET
BKJIIOYaTh MHOXXECTBEHHOE Jo3MpoBaHue. TepaneBrnuecku 3(PQeKkTHBHOE KOIMYECTBO (W/MIM COOTBETCTBYIO-
Imasi eIMHAYHAs JT03UPOBKA B paMKax 3(p(eKTHBHOTO pexxrMa JT03UPOBaHMS) MOKET BapbUPOBATHCS VISl KaXK 0~
TO KOHKPETHOTO TEpaneBTUUECKOTro Oelka, HallpuMep, B 3aBUCHMOCTH OT cIloco0a BBEICHHS WM OT KOMOWHU-
poBaHMA C ApYruMH (hapManeBTHIECKUMH BEIIECTBAMHU. Tarke ONpEAeNeHHOE TEepaneBTHUECKH dPPEKTUBHOE
KOJIMYECTBO (W/WIM €AWHUYHAs JO3MPOBKA) B CIIydae Ka)KAOTO KOHKPETHOTO MAalMEHTa MOXKET 3aBHCETH OT
MHOXXeCTBa (DaKTOpOB, BKIFOUasi HapyIIEHHUE, JICUCHUE KOTOPOTO MPOBOIUTCS, M CTEICHD TSKECTH ATOTO Hapy-
IIEHNS; aKTUBHOCThH OIIPEAEICHHOTO IPHMEHsIEMOro (hapManeBTHIECKOTO BEIIECTBA; ONPEICICHHBIN IpHMe-
HJIEMBII COCTaB; BO3PACT, Maccy Tela, 00Iee COCTOSHIE 3[J0POBbsI, TIOJI M 00pa3 MUTAHUS MTAIINEHTa; BPEMsI BBe-
JEeHUsI, CIOCO0 BBEICHUS M/MIIM CKOPOCTH BBIBEJCHUS MM METa00IN3Ma ONPEIEICHHOTO MIPUMEHIEMOTO CIIUTO-
ro 0Oelnka; MpPOAOIDKUTEIBHOCTD JIEYECHUS; 1 TOMY NMOAO0OHBIE (PaKTOPHI, YTO XOPOIIO U3BECTHO B OOJACTIX TEX-
HHUKH MEJULMHEIL.

JlononHuTeNbHBIE THIIOBEIE (papMalieBTHUECKHE COCTAaBbI M CIIOCOOBI BBEAEHUS OMHCAHBI B MyOJIUKAINU
cormacio PCT WO 2011/163649 non na3Banmem "CnocoObl u coctaBbl miust LIHC mocraBku mmypoHar-2-
cynbdaraspl" u npenBaputenbHON 3asBke Ne 61/618638 nox Ha3BanueMm "TloJK0XKHOE BBEICHUE HUAYpOHAT-2-
cynmbdaraspl”, moganHoi Ha peructparuio 30 mapra 2012 r., mojaHOE conepkaHre KOTOPBHIX BKIIOUEHO B JIaH-
HBII TEKCT TIOCPEICTBOM CCBUIKH.

Taxoke CTONT MOHUMATBh, YTO B CIy4ae KaKAOTO KOHKPETHOTO CyOBEKTa COOTBETCTBYIOIINE PEKUMBI JO3HU-
pOBaHMS IOJDKHBI OBITH CO BPEMEHEM COTJIACOBAHBI B COOTBETCTBHU C WHAMBHUIYalTbHBIMH TPEOOBAHUSIMHU U
npodeccHoHaNIBPHON OLICHKOH CIENHUaINCTa, OCYIIECTBIISIONIEr0 NPUMEHEHNE MM KOHTPOJIHMPYIOIIETO IPUMe-
HEeHUE (epMEHTO3aMECTUTENHHOM Tepalny, a MPUBEACHHBIC B JaHHOM TEKCTE JHANAa30HbI JO3UPOBOK SBIISIOTCA
TOJIBKO NMPUMEPAaMH M HE OTPaHHYHMBAIOT 00bEMa WIIM IPAKTUYECKON peaii3aliy 3asBIsieMOTro H300peTeHUSL.

IIpumepnt

[Mpumep 1. 'eHepanust oNTUMH3NPOBAHHON KJICTOYHOHN JIMHWH, KOIKCIpECCHUpYOUeld peKOMOWHAHTHEIC
12S u FGE

B sTOoM mpuMmepe NMpoWIUTIOCTPHpOBaHA THUIIOBas ONTHMH3UPOBAaHHAS KIJIETOYHAS JIMHHS, KOJIKCIPECCH-
pytomas pekomOuHanTHele 12S n FGE, xoTOpyI0 MOKHO NMPUMEHATH JUISl TTOJy4YeHUs] peKOMOMHAaHTHOTO Oelka
12S. JIns cienpanucTa B TaHHOM 00JIaCTH TEXHUKH OYEBUIHO, YTO CYIIECTBYET OOJBIIOE KOJTMIECTBO allbTEPHA-
THBHBIX ITOJIX0JIOB, 3KCIIPECCHOHHBIX BEKTOPOB U METO/I0B KJIIOHUPOBAHHSI.

Tunuano# 3pemnoii ¢opMolt denoBedeckoro (epmeHTa uaypoHar-2-cynbdarazer (12S) sBmsercs 525-
AMHMHOKHCIIOTHBIN TJIMKOMPOTENH, KOTOPBIH Al ()epMEHTATHBHOW aKTHUBAIMU IOABEPracTcsl aKkTUBHOMY IIPO-
LECCUHTY U MOCTTPAHCISIIMOHHON MOAM(UKAINHU, TAKOW KaK INIMKO3MIMPOBAaHHWE WIIM KOHBEPCHSI IUCTEHHA B
¢opmmrimnuH (pur. 1). B kimeTkax MIICKONMUTAIOINX KOHCEPBATUBHBIE OCTATKU IUCTEMHa B (epmeHTe 12S
(t.e. B amuHOKHCIOTE 59) peobpa3yroTes B (OPMIIITIMINH IPH NOMOIIX (pOpMIIITIIHIIH-00pa3yowero ¢ep-
menTa (FGE). KonBepcus mucrenna B pOpMIITININH Ha aKTUBHOM y4acTke (epMmeHTa 12S ABiseTcs BaKHBIM
9TaroM o0pa3oBaHMs aKTUBHOM (GopMBbl yenoBeueckoro (epmeHTa cynbharasbl. Llenpio qaHHOTO SKCHIEpHMEHTa
OBLIO CO37]aHUE ONTUMU3UPOBAHHON KIETOYHOH JTHHUM, Kodkcnpeccupyromei 12S u FGE, nns momydenus ax-
THUBHOTO peKOMOHMHaHTHOTO 128S.

Ha ¢wur. 2 nmpuBeneHs! THIIOBBIE KOHCTPYKITUH 171 Kodkcnpeccuu 12S u FGE. Hampumep, sxcnpeccrnoHHbIe
enuanLs! 125 1 FGE MoryT HaxoauThes Ha OTAENBHBIX BEKTOPAX, @ OTAEIBHBIE BEKTOPBI MOXKHO TPaHCHHUIHPO-
BaTh COBMECTHO WM OTAENbHO (pur. 2A). B anbTepHaTUBHOM BapHaHTe dKcrpeccHoHHbIe eauHulbl 12S 1 FGE
MOTYT HaXOJIUTLCS Ha OJHOM W TOM ke Bektope (¢dur. 2B). B omnoit koudurypanuu 12S n FGE moryt Haxo-
JUTHCSI HA OHOM U TOM XK€ BEKTOPE, HO PEryJIHpOBaThCS OTACIBbHBIMH IPOMOTOPAMH, ¥ HAa3bIBAThCSI OTACIIBHBI-
mu muctpoHamu (ur. 2B(1)). B anprepnatuBaoM Bapuante 12S u FGE MoryT OBITH CKOHCTPYHUPOBAHEI B BUJIE
TPAHCKPUIILIMOHHO CBS3aHHBIX LIUCTPOHOB, YTO o3HaudaeT, uTo 12S u FGE cxoHcTpynpoBaHbl B BUaE OTKPHITON
pPaMKH CUMTBIBaHHMS I10]] yNpaBieHHeM ojxHoro mpomoropa (dur. 2B(2)). Kak npaBuio, y4acTok BHyTpeHHEH
nocanku pudocomsl (IRES) ckoncTpynpoBan TakuM o0pa3oM, 4yTOOBI caenaTh BO3MOXKHON KAII-HE3aBHCHMYIO
MHHAIMALMo TpaHcsiuuy Matpuanoit PHK (¢wur. 2B(2)).

YenoBeyeckyro KJIETOYHYIO JIMHHIO CKOHCTPYHPOBAIM JUIS KOIKCIIPECCHM desoBedeckoro Oenka I2S c
AMUHOKHUCIIOTHOH TOCIIeA0BATEIbHOCTRIO, TpuBeaeHHONH B SEQ ID NO: 2, u yemoBeyeckoro (popMUITIAIITH-
obpasyromero gpepmenta (FGE) ¢ aMMHOKHCTIOTHOH MOCIeIoBaTeNbHOCTRIO, MpuBeAcHHOH B SEQ ID NO: 6.
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SEQ ID NO: 2: TTonHOpa3MepHBIii MPEIIIECTBCHHUK UIYPOHAT-2-CyIb(aTa3sl
MPPPRTGRGLLWLGLVLSSVCVALGSETQANSTTDALNVLLIITVDDLRPSLGCYGDKLV
RSPNIDQLASHSLLFQNAFAQQAVCAPSRVSFLTGRRPDTTRLYDFNSYWRVHAGNFSTI
PQYFKENGYVTMSVGKVFHPGISSNHTDDSPY SWSFPPYHPSSEKYENTKTCRGPDGEL
HANLLCPVDVLDVPEGTLPDKQSTEQAIQLLEKMKTSASPFFLAVGYHKPHIPFRYPKEF
QKLYPLENITLAPDPEVPDGLPPVAYNPWMDIRQREDVQALNISVPYGPIPVDFQRKIRQ
SYFASVSYLDTQVGRLLSALDDLQLANSTIHAFTSDHGWALGEHGEWAKYSNFDVATH
VPLIFYVPGRTASLPEAGEKLFPYLDPFDSASQLMEPGRQSMDLVELVSLFPTLAGLAGL
QVPPRCPVPSFHVELCREGKNLLKHFRFRDLEEDPYLPGNPRELIAYSQYPRPSDIPQWN
SDKPSLKDIKIMGY SIRTIDYRYTVWVGFNPDEFLANFSDIHAGELYFVDSDPLQDHNMY
NDSQGGDLFQLLMP

SEQ ID NO: 6: I[TonHOpa3mepHbIi npeAmecTBeHHUK denoBedeckoro FGE:
MAAPALGLVCGRCPELGLVLLLLLLSLLCGAAGSQEAGTGAGAGSLAGSCGCGTPQRP
GAHGSSAAAHRYSREANAPGPVPGERQLAHSKMVPIPAGVFTMGTDDPQIKQDGEAPA
RRVTIDAFYMDAYEVSNTEFEKFVNSTGYLTEAEKFGDSFVFEGMLSEQVKTNIQQAVA
AAPWWLPVKGANWRHPEGPDSTILHRPDHPVLHVSWNDAVAYCTWAGKRLPTEAEW
EYSCRGGLHNRLFPWGNKLQPKGQHYANIWQGEFPVINTGEDGFQGTAPVDAFPPNGY
GLYNIVGNAWEWTSDWWTVHHSVEETLNPKGPPSGKDRVKKGGSYMCHRSYCYRYR
CAARSQNTPDSSASNLGFRCAADRLPTMD

JIst reHepanuu dKcrpeccupyromei 12S kieToyHoH JTMHUKA KIIETKH CTAa0MILHO TPaHCHHUITUPOBATH KOJIOH-
OTNITUMH3UPOBAHHOW HYKIICOTHIHON mocienoatenbHoCcThI0 (SEQ ID NO: 7), komupyromeii 6emok 12S ¢ amuHo-
KHUCIIOTHOM MoclieoBatenbHOCTh0, npuBeneHHoi B SEQ ID NO: 2, u HykJIeoTUIHON MOCIeI0BATEIbHOCTHIO
(SEQ ID NO: 8), kogupyrouieii uenoseueckuit pepment FGE, npusenennsiit B SEQ ID NO: 6.

SEQ ID NO: 7: KogonontumusnpoBaHHas uxypoHar-2-cyiabdarasza (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
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SEQ ID NO: 8: > [losHOpa3MepHBIi MpeaniecTBEHHUK GopMuiraunuHoOpasytomiero ¢pepmenta (FGE)

Homo sapiens, MPHK
ATGGCTGCGCCCGCACTAGGGCTGGTGTGTGGACGTTGCCCTGAGCTGGGTCTCGTC
CTCTTGCTGCTGCTGCTCTCGCTGCTGTGTGGAGCGGCAGGGAGCCAGGAGGCCGGG
ACCGGTGCGGGCGCGGGGTCCCTTGCGGGTTCTTGCGGCTGCGGCACGCCCCAGCG
GCCTGGCGCCCATGGCAGTTCGGCAGCCGCTCACCGATACTCGCGGGAGGCTAACG
CTCCGGGCCCCGTACCCGGAGAGCGGCAACTCGCGCACTCAAAGATGGTCCCCATC
CCTGCTGGAGTATTTACAATGGGCACAGATGATCCTCAGATAAAGCAGGATGGGGA
AGCACCTGCGAGGAGAGTTACTATTGATGCCTTTTACATGGATGCCTATGAAGTCAG
TAATACTGAATTTGAGAAGTTTGTGAACTCAACTGGCTATTTGACAGAGGCTGAGAA
GTTTGGCGACTCCTTTGTCTTTGAAGGCATGTTGAGTGAGCAAGTGAAGACCAATAT
TCAACAGGCAGTTGCAGCTGCTCCCTGGTGGTTACCTGTGAAAGGCGCTAACTGGAG
ACACCCAGAAGGGCCTGACTCTACTATTCTGCACAGGCCGGATCATCCAGTTCTCCA
TGTGTCCTGGAATGATGCGGTTGCCTACTGCACTTGGGCAGGGAAGCGGCTGCCCAC
GGAAGCTGAGTGGGAATACAGCTGTCGAGGAGGCCTGCATAATAGACTTTTCCCCT
GGGGCAACAAACTGCAGCCCAAAGGCCAGCATTATGCCAACATTTGGCAGGGCGAG
TTTCCGGTGACCAACACTGGTGAGGATGGCTTCCAAGGAACTGCGCCTGTTGATGCC
TTCCCTCCCAATGGTTATGGCTTATACAACATAGTGGGGAACGCATGGGAATGGACT
TCAGACTGGTGGACTGTTCATCATTCTGTTGAAGAAACGCTTAACCCAAAAGGTCCC
CCTTCTGGGAAAGACCGAGTGAAGAAAGGTGGATCCTACATGTGCCATAGGTCTTA
TTGTTACAGGTATCGCTGTGCTGCTCGGAGCCAGAACACACCTGATAGCTCTGCTTC
GAATCTGGGATTCCGCTGTGCAGCCGACCGCCTGCCCACCATGGACTGA

O06e HYKJICOTHIHBIE TIOcea0BaTeNbHOCTH, Koaupytomue 12S u FGE, perymupytorcs mpomoropom CMV
genoBeka. Tpancismus 12S MPHK npuBogut k cuHTe3y 550-aMHHOKHCIIOTHOTO TIOJHOpasMepHoro Oenka 12S
(SEQ ID NO:2), KoTOpBIi COAEPKUT 25-aMUHOKUCIOTHBIA CUTHANBHBIN nenTr . CUTHATBHBINA MENTU yaanseT-
Csl, ¥ PacCTBOPUMBIH (DEPMEHT CEKPETUPYETCS U3 KICTKH.

Konmupyronyro nocnenoBatenbHOCTs HeoMHIIMH (ocdorpancdepassl (neo) OakTepuil /wiau rel OnacTu-
qunuH S neamunassl (BSD) mpuMeHWIH Ui TOro, YTOOBI CIeIaTh BOBMOMXKHOM CEJIEKIMIO TPaHC(UIIMPOBAHHBIX
KJIETOK, IPUMEHUB aHayor HeomuiHa G418 n/unu OnacTUIMINH, COOTBETCTBEHHO. B100aBOK, IPUMEHIIIN TeH
MBIIMHOM nurunapodonarpeaykrassl (DHFR) B 12S- n/unmn POE-koaupytromem(ux) BekTope(ax) s TOoro, 4To-
OBl caenmaTh BOSMOXKHBIM BBIJCNICHHE KICTOYHBIX JIMHUH, COAEP)KAIINX MOBBIIMIEHHOE KOIWYEeCTBO Kommi 12S-
n/vmn FGE-koaupyromux mocie0BaTeIbHOCTEHN MPH TTOMOIIIH CEIEKITHH ¢ TOMOIIBI0 MeToTpekcaTa (MTX).

Knetxu, BeipabateiBarontie 12S, BEIACTSUIM U IPOBOAMIN OTOOP O YYBCTBUTEIHHOCTH K JIEKAPCTBEHHOMY
mpernapaTy A TOTO, YTOOBI BBIICIUTH KJIETKH C MOBBIIIEHHBIM KOJIHYSCTBOM KONHUHA TPaHC(HHUIMPOBAHHBIX Te-
HoB 12S w/mm FGE. KonnuectBennsrit ananu3 [2S npoBoawm npu momonty ELISA.

KireTouHyro momysisiuio Takke MOABEPTalii MpoIeype MomaroBoro otoopa B merorpekcare (MTX) mis
TOTO, YTOOBI BBIJICIUTH KJIETKH C MOBBHIIIEHHOH BhIpadoTkoi 12S. BripaboTky 12S orcnexunBanm Bo Bpems ce-
nexiyu ¢ npuMmenenneM MTX npu nomomu ELISA.

IMocne HECKONBKHX LHUKIOB KYJbTHBHPOBAHUS HECKOJIBKO BhIpaOAaTHIBAIOMIMX [2S KIOHOB MOABEprau
CYCIICH3MOHHOW aJanTallid B OCCCHIBOPOTOYHOW Cpefie ¢ MOIIaroBbiM cHIkeHHeM or DMEM, copepikarmieit
10% TensTYbio CHIBOPOTKY, 10 OECCHIBOPOTOUHON XMMHYECKH ONpeesieHHON cpeabl. [Ipu KIIOHMpoBaHUM METO-
JIOM CEpHHHOTO pa3BeJeHHUS OBLIM MOJIYyYSHBI HECKOJBKO OTACIBHBIX HNOMYISLIUHA KiIoHOB. Kononnn otOupanu
0 pe3ynbTaTtaM aHanu3a GpepMmentaTuBHON akTHBHOCTH [2S m ELISA. JIBe cTabmibHbIEe KiIeTOUHBIC TUHUH 2D 1
4D neMOHCTPUPOBAIN BBICOKHN TPOIEHT BHKMBAEMOCTH W TIOBBIIICHHYIO dKCIpeccuio 12S u Oputn oToOpaHb!
JUTS JOTIOJTHUTEIEHOTO UCCIIETOBAHHUS.

[Tpumep 2. OueHka CTaOMIBHBIX KJICTOYHBIX TUHUH, KOOKCITPECCUPYIOMMX pekomOuHanTHele 12S u FGE

[IpoBoamIM NOTIOTHUTENBHBIE SKCIICPUMEHTHI TSl TIOYYIEHUS XapaKTePUCTHK ABYX KIETOUYHBIX JTUHHUNA 2D
u 4D, xoskcnpeccupyromux 128 u FGE.

Crnenuduyeckasi aKTUBHOCTH

CHavasia OLICHMBAJIN CHEUU(PHUYECKYI0O aKTHBHOCTD (epMeHTa [2S. AHanms crnenuuueckoil akTHBHOCTH
(epmenra 125, BeipabaTbiBaeMOro KJICTOUYHBIME JIUHUAMH 2D 1 4D, mpoBoAMIIN ITPH TOMOIIHN (PIIyOPECLIEHTHOTO
ananmza ¢ 4-MUF. Bxkpariie, B TaHHOM aHaJIM3e OLICHUBAIOT THAPOIN3 cyocTpara 12S - 4-meTumymobemdepu-
cynbpata (4-MUF-SOy). [Tocne pacmernnenus cyocrpara 4-MUF-SO, 12S monekyna npeobpasyercst B cynbhat
1 mpuponHbd QuryopectieHTHBIH 4-meTmmymbemmdepun (4-MUF). B pesynbrate (hepMEeHTATHBHYIO aKTHB-
HOCTB [2S MOXXHO OmpeeNnuTh, OlleHUBas o0IIee n3MeHEeHHe (PIIyOPECIIEHTHOTO CHTHAJIa CO BpeMeHeM. B aTom
JKCIIEPUMEHTE OYMIICHHBINA Oenok 12S, mosydeHHBI 13 demoBedecknx KiaeTodHbIX JuHui 12S-AF 2D u 4D,
WHKYOHpOBaM ¢ pacTBOpoM 4-metninyMoemmudepmi-cynabpara (4-MUF-SO,), conpro kamus, Sigma Cat. # M-
7133). KanuOpoBKy B JaHHOM aHAJIM3€ MPOBOIIIN, MTPUMEHSISI TPYIIITEI KOHTPOJIBHBIX 00pa3IoB, COMEPIKAIINX
KOMMeEpUYeCKH MOCTYImHBIA (pepMeHT I2S, pa3BeneHHbI B MAaTOYHOM pacTBope B cooTHomeHuH 1:100, 1:200 u
1:20000. ®epMeHTHBIN aHAM3 MPOBOIMIIH TP 37°C mpH MOMOIIM OTKaTHOpoBaHHOTO (hiyopometpa. [Tpmme-
HsIsL 3HaYCHUS (IIyOPECIEHIINH, TOJyYeHHBIE IS KaXKJOro ATAIOHHOTO 00pasia, MpOLEeHTHBIH KoddduiueHT
Bapuanuy ONpeessUIN ITPY IIOMOIIH CIEAYIOIIETO BBIPAXKESHUSL:

9%KB _Cmanoapmnoe omxnonenue ucxoono2o suayvenus dnyopecyenyuu (N = 3) X 100%
Cpeonee 3nauenue ¢hiyopecyenyuit

3arem mpoueHTHbIE 3HaYeHUsT KB npumensim s pacyera CKOPPEeKTUPOBAaHHOM cpeHell GiryopecleHInn
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JUISL KaxJoro oOpasia, Uit TOro YTOOBI ONPEAEIHTh PErHCTPHpYeMylo (PepMEHTATUBHYIO aKTHBHOCTH, BBIpa-
)eHHyro B ME/MJI, mpu momoru cireayromnen (popMyIbL:
E = ((E @) [1HMO/lb/ LJ( 17 ][ 2,11mJ1 J[ luac ][ 1MmE ] (KP)
10ED 10° mJI )\ 0,011 \ 60 Mun \ Hmono

CE® - oTpunatensHas CKOPPEKTHPOBAaHHAS CPEeIHS (PIIyOpecIeHIINS;

KP - kpaTHOCTH pa3BeneHus

OpHa MITHEIMHUIA aKTUBHOCTH COOTBETCTBYET KOJIMUYECTBY (pepMeHTa, HEOOXOIMMOTO IS IPEBPALICHUS
OJTHOTO HAaHOMOJIS 4-MeTUIyMOeuudepui-cynbdara B 4-meTmrymoemmdepnn 3a 1 mun npu 37°C.

IIpoueHT KOHBepcHH B GOPMHUATTHIMH

Jns onpenenenus nporenta FGly-koHBepcHH MOKHO NMPUMEHATH MENITHIHOE KapTHpoBaHue. [ akTuBa-
mn 12S HeoOXoauMa KOHBEpCHS LUCTEHHA (COOTBETCTBYIOIIETO IMO3UIMHU 59 3pernoro yenosedeckoro 12S) B
(hOPMIIITTTUIIMH TIPU TTOMOIIH (GOPMUITITUITHH-00pasyromiero ¢pepmenta (FGE), kak mokazaHo HiKe:

(HO)
HS CuH
POPMUFITMULMH-
Xxx X xxCys X xxPraXocArg XX N XxxXxxFGlyXxxProXOoocArgroocixx
{Ser) (Ala) obpa3yiownii thepMeHT {Ala)

CrnenoBatenbHO, MPOIECHT KOHBepcUH B GopMmiriuiuH (%®DI") MOXKHO paccuuTarh, UCIIONB3YS CICAYIO-
myto hopmymy:
Komxgecrro akTHEHRIX Monekya 125
%®I (125) = x100

Obmee KonHIecTEO (AKTHBHEIX + HEAKTHBHEIX ) MoKy [28

Hanpumep, 50% @I o3HagaeT T0, YTO MOJIOBHHA OYHUIIICHHOTO peKOMOMHAHTHOTO 125 epmMeHTaTHBHO He-
aKTHBHA U HE OKa3bIBaCT TepaneBTHIECKoro 3 dekTa.

st pacuera %®I" npuMeHsITH eNTHIHOE KapTHpoBaHue. BxpaTie, pekoMOnHaHTHEIH Genok 12S pacmie-
TUISTH HA KOPOTKHE TENTHABI IPH MMOMOIIX NIpoTeas (HarpuMmep, TPUIICUHA WK XUMOTpHIicuHa). KopoTkue mern-
TUIBI Pa3JCIUTH U MONTydalid uX xapakrepuctuku npu nomontr HPLC. Ientua, B cOCTaB KOTOPOTO BXOUT I10-
3WIKA, COOTBETCTBYIONIAS O3UIUH 59 3penoro uenoBeueckoro 12S, BeIOMpanu, 4To0bl onpeneuTs, 0but au Cys
B no3unuu 59 mpeodpaszoBaH B FGly, mo cpaBHeHHIO ¢ KOHTpojeM (Hanmpumep, Oenxom I2S Ge3 koHBepcuu B
FGly nmm 6enxom 12S co 100% xonBepcueit B FGly). Ha ocHOBaHMH COOTBETCTBYIONIMX MUKOBBIX ILIOIIAICH
MOJKHO OIPEeNUTh KOJINYECTBO MeNTHa0B, comepkammx FGly (cooTBeTcTByIOmIEE KOJINIECTBY aKTUBHBIX MO-
nekyi 12S), n obmiee komaecTBO MenTuaA0B, conepxkamux FGly n Cys (cooTBeTCTBYIOIIEEe 00IMEMY KOIUIECTBY
Monekyn 12S), u paccunraTs cooTHOIIEHNE, oToOpaXkatomee %I .

Koppeasinust Mexkay npoueHToM konBepcuu B FGly u cnenuduyeckoii AKTHBHOCTBIO

TunoBas xoppersnus MexXay npoueHToM KoHBepcur B FGly u crierudrueckolf akTHBHOCTBIO MTPOMILIIO-
cTpupoBana Ha ¢ur. 3. Kak BuiHO, JaHHBIE TOKA3bIBAIOT, YTO O0Jiee BRICOKHH IpoleHT kKouBepcun B FGly npu-
BOJHT K OoJiee BHICOKOW ()epMEHTATUBHOM aKTHBHOCTH 12S.

Kapra raukanos

[TpoBoanny omnpeneneHne coctaBa IIIMKAaHOB PeKOMOMHAHTHOTO Oenka 12S, BEIpabaTeiBaeMOro KIeTO4HBI-
mu uHEIMEA 2D 1 4D. KonndecTBeHHYIO OLICHKY COCTaBa MIMKAHOB MPOBOIMIIN TIPU TTOMOIIM aHUOHOOOMEHHOMH
xpoMmatorpadun. Kak onmucaHo Hike, KapTa TIUKaHOB peKoMOWHAHTHOTO 12S, mosydeHHas B 3THX yCIOBUSX,
COCTOWT M3 CEMH NMHKOBBIX TPYIII, STIONUPYIOIINXCS B COOTBETCTBHH C BO3PACTAHMEM KOJIMYECTBA OTPHUIIATEIb-
HBIX 3apsAI0B, 10 MEHBIIEH Mepe YacTHYHO MPHUHAAISKAINAX TIHKO(POPMaM CHAIOBOH KUCIIOTHI U MaHHO30-6-
(dhocdarta, MOTYICHHBIX B pe3ysbTaTe GEPMEHTHOTO pacIeIUIeHns. BKpaTile OUYHIIIeHHbIN peKOMOMHAHTHBIH 128,
TOJTyYEHHBIA TIPH PUMEHEHHUH OECCBIBOPOTOYHOTO CIIOCO0a KIIETOYHOTO KYIhbTHBHUPOBAHUS (OECCHIBOPOTOUHAS
12S-AF 2D wu 6ecceiBoporounas 12S-AF 4D), u KOHTpOJIbHBIA pekoMOMHAHTHEIN [2S obpabaTsiBanu (1) oum-
meHHbIM (epMeHTOM HelpamuHUIa30# (BbLaeneHHOM u3 Arthrobacter Ureafaciens (10 ME/MkJI), Roche Bio-
chemical (Mugnananonuc, Muauana), Cat. # 269 611 (1 E/100 mxJI)) ans ypaneHHs oCTaTKOB CHAIOBOM KHCIIO-
THI, (2) ankanmmHbOochaTazoit Ha MpoTsHkeHUH 2 1 pu 37+1°C i1 OTHOTO BHICBOOOXICHHUS OCTATKOB MaHHO30-
6-¢pocodara, (3) ankanuHdocdarazoi + HelipaMuHUAa30i WK (4) He mpoBoawIK 00paboTKy. Kaxknoe dpepmen-
TaTUBHOE pacIieryIeHNe aHAJIM3UPOBAIN TP ITOMOIIH BEICOKOA((EKTUBHOI aHHOHOOOMEHHOH XpoMaTorpaduu
C MMIYJIBCHBIM amnepomerpuuyeckuM nerexktupoBanneM (HPAE-PAD), mcnonb3ysi aHaIMTHYECKYIO KOJIOHKY
CarboPac PA1 Analytical Column ¢ npeaxononkoii Dionex CarboPac PAL B kakgom ananuse NpUMeHSIIH 3Ta-
JIOHHBIE TPYTIBI CHAIOBOW KUCJIOTHI M MaHHO030-6-pocdara B quanazone, cocrapistonieM oT 4,0 1o 2,0 HMOJb.
TIpumensM H30KpaTHIECKUI ciocob ¢ ucrosb3oBanueM 48 MM amerata Hatpus B 100 MM ruapokcuia HaTpus
Ha MPOTSHKEHUU KaK MUHAMYM 15 MUH Tipu cKopocTH ToToka 1,0 MJI/MHH TpH BHEITHEH TeMIIEpaType KOJIOHKH
JUTSI DITIOUPOBAHMS KX IOTO TTHKa. JlaHHbIe, TIOTy4YeHHbBIE TS KaXKIOTO OTISIBHOTO dTamna ais oopasios [2S-AF
1 KOHTPOJILHOTO [2S, 00beIuHsAIM Ha OJTHOW XpOoMaTorpaMMe, 9YTOOBI TIOMYYUTh KapTy TIMKAHOB JUIS KaKIIOTO
COOTBETCTBYIOIIET0 peKOMOMHAHTHOTO Oenka. Kak mpommtrocTpupoBano Ha ¢ur. 4, Ha TUTIOBOW KapTe TIUKa-
HOB Juts 12S, BEIpabaThiBaeMOro KIeTOYHBIME JTHHUAMU 2D u 4D, npecTaBiIeHbl TUITUYHBIC ATIONUOHHBIC TUKU
(B mOpsIKe DIIOMPOBAHMS), COOTBETCTBYIOIIUE HEHTPAILHBIM, MOHO-, JUCHAIMPOBAaHHBIM, MOHO(OChopHIHIpO-

-27 -



044790

BaHHBIM, TPUCHAIMPOBAHHBIM W T'MOPUIHBIM (MOHOCHAIMPOBAHHBIM M K3IHMPOBAaHHOMY MaHHO30-6-(ocdary),
TETpacHaJMPOBAHHBIM U THOPUIHBIM (IMCHATMPOBAHHBIM M KSMMPOBAaHHOMY MaHHO30-6-(ocdary) u audocdo-
PUITUPOBAHHBIM TIIHKAHAM.

IIpumep 3. BeccriBopoTOUHOE CYCTIEH3MOHHOE KIETOYHOE KyJIHTHBHPOBAHUE

OTOT MpuUMEp IEMOHCTPUPYET, YTO MOXKHO pa3paboTaTh CIOCOO OECCHIBOPOTOYHOTO CYCIIEH3MOHHOTO
KYJIbTUBHPOBAHMS B OONBIINX MacIiTabax A KyJIbTHBHPOBAHHUS ONTHMH3MPOBAHHOW KIIETOYHOM JMHUU IS
MOJTydeHUs] peKOMOWHAHTHOTO 12S.

CucreMma /151 6ecCHIBOPOTOYHOI0 CYCIIEH3HOHHOTO KYJIbTHUBHPOBAHUSA

Bxpatie, KyneTypy U IOoceBa MOIyYal, NMpUMEHAs KieTouHyro jguHuio 2D wmnu 4D u3 mpumepa 1.
Knerkn nmepenocunu B 250 Mu1 Kayaiuky AJsl TKAHEBOTO KYJIbTHBHPOBAHMS, COJCPIKAILyl0 OECCHIBOPOTOYHYIO
XMMHUYECKH OIPENICIICHHYIO Cpely Ul pasMHOXeHUs ¢ nodasinenneM MTX st cenexumu, 10BoANIN OHKapOo-
HatoM Hatpus 1o pH 7,3 m BeipammBamm npu 37°C npu 5% CO, Ha mpoTsDKEHHH HECKONbKHX THei. Korma
KyJIbTypa JOCTHTala JOCTAaTOYHOH KIJIETOYHOH INIOTHOCTU M SKU3HECTIOCOOHOCTH, MCXOAHYIO KYJIbTYpY VIS TO-
ceBa MPUMEHSIIN Ul MHOKYJISAIUY MepBOX IPYMIBI I IOATATHON SKCIAHCHU KJIETOYHOM KynbTypsl B 500 mJI
Kayvajkax Jisl TKAHEBOTO KyJIbTHBUPOBaHUS, a 3aTeM - B 1 JI kayankax Juis TKaHEBOTO KyJIbTUBHPOBAHHSI.

DKCIMAHCHIO TEPUOIUICCKON KYIbTYPHl IPOBOAMIIN MyTeM TepeHeceHus kaxaoi u3 1 JI xymetyp B 10 JI
Cellbag bioreactor® (Wave Europe) u modaBneHus cpenbl A 3KCHaHCUH. [lociie MOCTHKEHUS JTOCTATOYHON
KJICTOYHOW IIOTHOCTH J00aBISIM HOBYIO Cpeny IS SKCIIAHCHW W BBIPAIIMBAJIM KIETKH JI0 TOCTATOYHOM IUIOT-
Hoctu. 10 JI Cellbag nepenocunu B cucremy Wave bioreactor® (Wave Europe) u MogudunupoBamu ycaoBus
KYJIbTUBHPOBAHMS, YTOOBI 00ECTIEYNTh BO3MOXKHOCTh POCTa NPH HETIPEpBIBHOW mepdy3un cpensl. [TpoBommm
JIOCTaBKY CPEIBI U POCTa M SKCIIAHCHH, a 00pasIsl coOupany A aHanmsa pH, riryramMuHa, TiryTamara, TIFKO-
3bI, aMMOHHS, JT1akTaTta, pPCO, U OCMOJISIPHOCTH B OTCYTCTBHE METaOO0JIUTOB.

ITociie gOoCTHXEHMSI TOCTATOYHON KIETOYHOU MIIOTHOCTH BCIO 10 JI KIETOUHYIO KyJNbTypy MEPEHOCHIN B
50 JT Wave Cellbag bioreactor®, conepskaluii CBEXy0 Cpeay At SKCHaHCHH, ¥ BBIPAIIMBAIIH JI0 JOCTATOYHOH
TUIOTHOCTH, TIpUMEHsIs cucteMy Wave bioreactor®.

3aTeM TPOBOJMIN DKCIIAHCHIO KIEeTOK, mpuMmeHss 200 JI omxHOpa3oBbIii OHOpeakTop W IEHTPU(YKHOE
nepdysuonHoe ycrpoiictBo (Centritech® CELL II unit, Pneumatic Scale Corporation), koTopoe OBUIO CKOHCT-
PYUpPOBAHO Ul KOHIICHTPAIWH KJIETOK M OYHUCTKH CPelbl ISl TMOBTOPHOTO ITMKIA BO BpeMs IMepdy3nOHHO-
OTIOCPEIOBAaHHOTO KIIETOYHOTO KyIbTHBUpOBaHWs. Cpeny nmis skcnancuu (moBeneHnyro mo pH 7,10) uHOKYIH-
poBanu yacTeio 50 JI KynbTypbl U BeIpalllUBalIX A0 JOCTATOYHOM KJIETOYHOI MIOTHOCTH.

Janee wacts 200 JI kynsTypsl npumensm aist nocesa B 2000 JI oqHOpa3oBeIii OMOpeakTop U HEHTPUPYK-
Hoe mepdysuonHoe ycrpoiictBo (Centritech® CELL II unit, Pneumatic Scale Corporation) B cpemy ist cepuii-
HOTO NPOM3BOJCTBA (HoBeneHHYO0 10 pH 7,20). KieTku BhIpammBany B YCIOBHAX ISl IEPHOIUYECKOTO POCTA.
[ocne nByx IHEW BBIpalIMBaHMs YCIOBHS KOPPEKTHPOBAIN C YUETOM HENPEPBIBHON Nepy3Un 10 TOCTHKCHUS
nepexoaHoi ¢assl. KneTkn BrIpamyBaiy B yCIOBUX IS Nep(dy3UMOHHOTO POCTa Ha MPOTSHKEHUH 24-4acoBOM
HepEXOHOM (a3sl.

Jlnst mpousBocTBeHHOM (has3wl mpuMeHsn ABa roHuTa Centritech CELL II. TIponsBoacTBeHHyto (azy Ha-
YUHAIM PUOIU3UTENBHO Yepe3 24 Jaca 1mocie Hadayia epexoaHoi ¢a3bl U Po0JKalu Ha POTSHKCHHH HE00-
XOJFIMOTO TIEPHO/Ia BPEMEHH, PETYIHPYS CKOPOCTh TCUCHHUS.

XoT4 omnpeneneHHbe KOMIIOHEHTBI, COCTaBEI U CIIOCOOBI, ONMCAaHHBIE B TaHHOM JIOKYMEHTE, OBLIN OTHca-
HBI B COOTBETCTBHU C OIPEICIICHHBIMHI BapHaHTAMH pealn3alidil H300peTeHHs, JaHHBIE MMPUMEPHI CITy’KaT HC-
KITFOYHTEINIFHO IS MIUTFOCTPUPOBAHUS KOMIIOHEHTOB H300pETEHHS U HE OTPAaHUIHUBAIOT €TO0.

YnorpebisieMoe B JaHHOM TEKCTE B ONHCAHWM M300peTeHHs W B (OpMyJie M300pETEeHHs €IMHCTBEHHOE
YHCII0, €CIIM YETKO HE yKa3aHO MHOE, MOJpa3yMeBaeT U MHOXKECTBEHHbIE 00BEKTHI. IIyHKTEI (hopMymsl n300pe-
TCHHMS WIIM ONMCAHMsI, KOTOPBIE cojiepKaT "min" MEXAy OXHUM WM OoJiee YJIEHOB I'PYIIIBI, CYUTAIOTCS yIOBIIE-
TBOPHTEIILHBIMHU, €CIIM OJIMH, O0Jiee YeM OMH WIIM BCE WIEHBI I'PYIIIBI MPUCYTCTBYIOT, 3a/IeiiCTBOBAaHbI WK Ka-
KUM-JTH0O JPYTHM CIIOCOOOM CBSI3aHBI C JaHHBIM IPOJYKTOM HIIM IIPOLIECCOM, €CIIM HE yKa3aHO OOpaTHOE WM
WHOE HEe OYEBUIHO W3 KOHTEKCTa. [300peTeHne BKIF0UaeT BApHAHTHI PeaIn3alii, B KOTOPHIX TOJIBKO OJWH WICH
W3 TPYMITEI IPHCYTCTBYET, 3a7eHCTBOBAH WIM KAKIM-THOO JPYTUM CIIOCOOOM CBSI3aH C JaHHBIM MPOAYKTOM HIIH
nporeccoM. M3o0peTeHne Takke BKIIOYACT BApHAHTHI pea3aliy, B KOTOPHIX 0ojee OJHOTO WM BCE WICHBI
TPYIIIBl IPUCYTCTBYIOT, 3a€HCTBOBAHBI MM KaKMM-IHOO APYTHM CIIOCOOOM CBSI3aHBI C JAaHHBIM IPOIYKTOM
wi nporieccoM. Kpome Toro, CTOUT MOHMMATh, YTO H300pETeHNE BKIIIOYAET BCE BapHallli, KOMOWHAIINA U TIe-
PECTaHOBKH, B KOTOPHIX OIHO WM 0oJiee OrpaHHUYEHHH, JIEMEHTOB, TyHKTOB, OMHCATEIHHBIX TEPMUHOB H T.JI.
U3 OJJHOro MM OoJiee NMEepeunCICHHBIX MTyHKTOB (OPMYIIBI N300pETEHHs BCTABJICHBI B JPYrOM ITYHKT, 3aBHCH-
MBI OT TOTO K€ OCHOBHOTO IIYHKTa (WMJIM, B 3aBUCHMOCTH OT COJIEPKaHMs, OT JII000T0 IPYroro MyHKTa), €CIIH He
YKa3aHO MHOE WJIM €CJIU IS CIIELHAINCTa B TAaHHOW 00JaCTH TEXHUKH OYEBUIHO, YTO MOXKET BOSHUKHYTH IIPO-
THUBOPEYHE WJIM HECOTJIACOBAHHOCTH. Tam, Ilie SJIEMEHTHI NpECTaBJICHbl B BUJE CIUCKa (Hampumep, B BHIE
rpymnnsl Mapkyma nwin B 1ogo0HOM ¢opMare), CTOUT HOHUMATh, YTO KaXKIas HOATPYIINa 3JIEMEHTOB TaKKe pac-
KpbIBaeTcs, a 000k (ble) 37eMeHT(bl) MOXHO YIAJUTh U3 rpyniisl. CTOMT IIOHUMATh, 4TO, B O0IIEM cilydae, Tam,
T/ie TOBOPHUTCS, YTO N300pETEHNE MM acTIeKTHl H300PETEHUS COAEPKUT/COEPKAT KOHKPETHBIC AIIEMEHTEHI, TIPH-
3HAaKH | T.J., OTIPE/ICIICHHBIC BAPHAHTHI peau3aIliii H300pETeHNS WK aCIIEKTHl H300PETSHUS COCTOST HIIH TIpe-
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MMYILECTBEHHO COCTOST U3 TaKUX DJIEMEHTOB, MPU3HAKOB U T.1. JIJi yIpoLeHus B TaHHOM TEKCTE TaKUe Bapu-
AHTHI pealn3anuu W300peTeHuss He OBLTH OTACIHHO MOJPOOHO OIMMCAHBI B KAXIOM U3 CiIydacB. Takke CTOUT
TIOHUMATB, YTO JIIO0OH BapuaHT peau3alliy WIH aCIEeKT M300PETCHUS MOXET OBITh IOJHOCTHIO HCKIIOYEH W3
(hopMynBl H300peTeHNs BHE 3aBUCUMOCTH OT TOTO, IPUCYTCTBYET JIM 3TO KOHKPETHOE UCKIIOYCHHUE B OMMHUCAHUN
n3o0perenust nwim HeT. IlyOnukamuy, BeOCalTHI M IpyTHe CCHUIOYHBIE MaTepHaibl, YIIOMHHAEMBIE B JaHHOM
TEKCTE IJIsI ONMCAHWS YPOBHS TEXHWKH HM300pETCHHS W JOMOIHHUTEIBHBIX MOAPOOHOCTEH B OTHOIIEHHH €TrO
MPaKTUYECKOI pean3aiy, BKIIOUYEHBI B TaHHBIH TEKCT TIOCPEICTBOM CCHIIKH.

DOOPMYVYIJIA N30BPETEHUA

1. Knetka 1u1s1 momy4eHus unypoHar-2-cynsdarassl (12S), coneprkamas

NIEpBYIO0 HYKJICMHOBYIO KUCJIOTY, KOAUPYIOLIYIO Oenok uaypoHar-2-cynbdarassl (12S), conepkamuii amu-
HOKHCJIOTHYIO TIOCJIE€IOBaTENBHOCTE, 10 MeHbInel Mepe Ha 90% upentmunyio SEQ ID NO: 1, u BTOpyIo HyK-
JIEMHOBYIO KHCIIOTY, KOIUpYyIomyro 6enok GpopmmimmnuHoopasytomero gepmenta (FGE);

IIPH 3TOM TIepBasi W/WIH BTOPast HYKJICHHOBAsI KUCIOTA SIBILIIOTCS SK30TCHHBIMH, a KJI€TKa IPH KyJIbTHBH-
POBaHWH B YCIOBHAX KIETOYHOTO KyIbTHBUpOBaHuUs dkcrpeccupyer MPHK I2S Ha yposHe, koTopslii B ot 0,1 10
10 pa3 Beime, ueM ypoBeab MPHK FGE, skcripeccupyemoii KIeTKoH, u

IIpH ATOM KJIeTKa BeIpabaTeIBaeT Oenok 125, comepxamuit mo mensimelt Mmepe okono 70% ocTaTKOB mucC-
TenHa, coorBeTcTByIonmx Cys59 m3 SEQ ID NO: 1, npeobpazoBanubix B Ca-hopmunriuiud (FGly).

2. Knerka mo 1.1, OTIHYAIONIascs TeM, YTO KJICTKa MPU KYJIbTUBUPOBAHUH B YCIOBHUAX KICTOYHOTO KYJIb-
THUBHPOBaHHMs BbIpabaThiBaeT Oenok 125, comepxammii mo menbiueit Mepe 80%, mo mensmeir mepe 90%, 1o
MeHblIe Mepe 95% unmu o mensuiel mepe 97% octaTtkoB mucTenHa, coorBercTBytomux Cys59 uz SEQ ID
NO: 1, npeobpazosanusix B FGly.

3. Kiretka mo 1.1 mim 2, OTIHYAIONIAsCS TEM, YTO MepBasi W/WIH BTOpasl HYKICHHOBAs KHCIOTa ()yHKIIHO-
HaJIbHO CBsi3aHa ¢ mpomMoTopoM hCMV.

4. Knerka mo mo6omy u3 1. 1-3, oTnngaromasicst TeM, 9TO NepBas HyKJICHHOBAs KHCIOTa COICPIKUAT TO-
CIIeZI0BAaTENFHOCTH, 10 MeHbIIeH Mepe Ha 70% naertuunyio SEQ ID NO: 7.

5. Kitetka mo iro6omy u3 . 1-4, oTnryaroniascs TeM, 9To 06e10K GopMUIITIUIIMHOOpa3yomero GepMeHTa
(FGE) comepXuT aMHHOKHCIIOTHYIO IIOCIIEIOBATEIHHOCTh, O MeHbIIeH mepe Ha 90% wmaentmanyro SEQ ID
NO: 5

6. Knerka mo mob6omy u3 mm.1-5, ommgaroniasicss TeM, 9TO BTOpas HyKJIEHHOBAs KHUCJIOTa COAEPIKUT II0-
CJIeI0BaTeNIbHOCTb, 10 MeHblel Mepe Ha 70% uaentuunyio SEQ ID NO: 8.

7. Knerka mo mro6omy u3 1. 1-6, oTin4aroniascs TeM, 4TO Kak MepBasi, TAK U BTOpasi HyKJICHHOBBIC KUCIIO-
THI SIBJISIFOTCS DK30TCHHBIMH.

8. Kitetka o mmo6omMy u3 mi. 1-7, OTIHYAIoNIascs TeM, Y4TO MepBas W/WIU BTOpas HYKJICHHOBBIC KHCIOTHI
WHTETPUPOBAHBI B TCHOM KJICTKH.

9. Knetka mo iro6oMy w3 L. 1-7, oTiamdaromasics TeM, 9TO TiepBasi W/ WU BTOpas HYKJIEHHOBBIE KHUCIIOTHI
HaXOJATCS B OHOW WK O0Jiee BHEXPOMOCOMHBIX KOHCTPYKIIHSAX.

10. KneTka o nrob6omy u3 mir. 1-9, oTiamgaroniascs TeM, 4To KIETKa SBISETCS KIETKOH MIICKOTIUTAIOMIETO.

11. Knerka no .10, oTauyaromascsi TeM, 9TO KJIeTKa MIICKOTUTAIOMIETO SABJSETCS KICTKOW YeIoBeKa WIIH
kaetkoit CHO.

12. Kirerka mo nro6omMy u3 mir. 1-11, xapakTepu3yromascs TeM, 9To MepBas HyKJICHHOBAs KHCIOTa KOJUPY-
eT O0enmok maypoHar-2-cyibdaraser (12S), comepkamuii aMUHOKHCIOTHYIO MOCIICAOBATEIBHOCTD, TI0 MEHBIIICH
Mepe 95% UIEeHTHUHYIO WK MOJHOCThIO uieHTuuHyo SEQ ID NO: 1.

13. Knetka o mro6omy m3 . 1-12, xapakTepusyromasics TeM, 4YT0 BTOpasi HyKJICHHOBasl KUCJIOTa KOJUPY-
er Oenok ¢opmunrmuimHOOpasyromero ¢epmenra (FGE), comepkamuii aMHHOKHCIOTHYIO ITOCIICIOBATEIb-
HOCTb, 10 MeHbLIeH Mepe Ha 90% HIeHTHUUHYIO, IO MEeHbLIeH Mepe Ha 95% MASHTUYHYIO WIH MOJHOCTBIO UICH-
tuanyro SEQ ID NO: 5.

14. Kiretka mo mo6omMy u3 mir. 1-13, xapakTepusyromascst TeM, 4To KJIeTka BeIpabaTeiBaeT 12S mpu ypoBHE
YAETHHOU MPOTyKTUBHOCTH OOJIBIIEM, YeM S5 TIT/KIIETKY/ICHb.

15. Crioco6 mosrydeHus: peKOMOMHAHTHOTO Oelika uaypoHart-2-cynbdarassl (I12S), BkItoUaronmii KyJIbTH-
BHPOBAHKE KIETKU MO JIFOOOMY W3 MMI.1-14 B TaKUX yCIOBHUSX, B KOTOPBIX pekoMOnHaHTHBIe Oenku 12S u FGE
KODKCIIPECCUPYIOTCS B KIIETKE.

16. Cnoco6 1o .15, oTHYaromuiicss TeM, 9TO KIETKY KyJBTUBHPYIOT B MpoIliecce, MPOXoIsIieM B Onope-
aKTope.

17. Cnoco6 mo m.16, oTiauyaromuiicst TeM, 4To 00beM Ouopeakropa BeiOpan u3 10, 200, 500, 1000, 1500
wiu 2000 1.

18. Crioco6 mo mro6omy u3 mm.15-17, omnmyaromuiicss TeM, YTO KyJIbTHBUPOBAHHUE SIBISIETCS Nepdy3nOH-
HBIM TIPOIIECCOM HITH MPOIIECCOM, MMPOXOASIINM B POJLICPHOM (hIIaKOHE.

19. Crioco6 mo mobomy u3 min.15-18, oTauyaromuicss TeM, 9To KIETKH KYJIbTUBHPYIOT B O€CCHIBOPOTOU-
HOM cpene.

20. Crioco6 1o r060oMy u3 it 1 5-19, oTnugaromuics TeM, 9To KIETKH KYJIbTUBHPYIOT B CYCIICH3UH.
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21. Cnoco0 mo mobomMy u3 mir.15-20, OTIHYAOMIHANACS TEM, YTO CHOCO0 JOMOJTHUTEIHLHO BKJIFOYACT dTAIl
OYMCTKH peKoMOMHaHTHOTO Oenka 12S.
SE‘%JQ 1 Ser Glu Thr Gln AlaSe: Thr Thr Asp Ala Leu Asn Val Leu Leu Ile Ile Val Asp
21 Asp Leu Arg Pro Ser Leu Gly Cys Tyr Gly Asp Lys Leu Val Azg Ser Pro Asn Ile Asp
41 Gln Leu Ala Ser His Sexr Leu Leu Phe Gln Asn Ala Phe Ala Gln Gln Ala ‘Jal{f ]

61 Pro Ser Arg Bal Ser Phe Teu Thr Gly Arg Arg Pro Asp Thr Thr Arg Teu Tyr Asp Phe
81 Aasn Ser Tyr Trp Arg Val His Ala Gly[Asn]Phe Ser Thr Ils Pro Gln Tyr Phe Lys Glu
101 Asn Gly Tyr Val Thr Met Ser Val Gly Lys val Phe His Pro Gly Ile Ser Ser[Rsn]His

121 Thr Asp Asp Ser Pro Tyr Ser Trp Ser Phe Pro Pro Tyr His Preo Ser Ser Glu Lys Tyr
141 5lu Asn Thr Lys Thr Cys Arzg Gly Pro Asp Gly Glu Leu His Ala &sn Leu iLeu Cys Pro
161 Val Asp Val Leu Asp Val Pro Glu Gly Thr Leu Pro Asp Lys Gln Sexr Thr Glu Gin Ala
181 Tle Gln Leu Teu Glu Lys Met Tys Thr Ser Ala Ser Pro Phe Phe Leu Ala Val Gly Tyr
201 His Lys Pro His Ile Pro Phe Arg Tyr Pro Lys Glu Phe Gln Lys Leu Tyr Pro Leu Glu
22111e Thr Leu Ala Pro Asp Pro Glu Val Prc Asp Gly Leu Prc Pro Val Ala Tyr Asn
241 Pro Trp Met Asp Ile Arg Gln Arg Glu Asp Val Gln Ala Leu Ile Ser Val Pro Tyr

261 Gly Pro Ile Pro Val Asp Phe Gln Arg Lys Ile Arg Gln Ser Tyr Phe Ala Ser Val Ser

dur. 1A

281 Tyr Leu Asp Thr Gln Val Gly Arg Leu leu Ser Ala Leu Asp Asp Leu Gln

301 Ser Thr TIle Ile Ala Phe Thr Ser Asp His Gly Trp Ala Leu Gly Glu His
321 Ala Lys Tyr Ser Asn Phe Asp Val Ala Thr His Val Pro Leu Ile Phe Tyr Val Pro Gly
341 Arg Thr Ala Ser Leu Pro Glu Ala Gly Glu Lys Leu Phe Pro Tyr Leu Asp Pro Phe Asp
361 Ser Ala Ser Gln Leu Met Glu Pro Gly Arg Gin Ser Met Asp ien val Glu Len Val 3er
381 Leu Phe Pro Thr Leu Ala Gly Leu Ala Gly Leu Gln Val Pro Pro Arg Cys Pro Val Pro
401 Ser Phe His Val Glu Leu Cys Arg {lu Gly Lys Asn Leu Leu Lys His Phe Arg Phe Ar

™
@
=

421 2sp lLeu Glu Glu Asp Pro Tyr Leu Pro Gly Asn Pro Arg Glu ieu Ile Ala Tyr Se
441 Tyr Pro Arg Pro Ser Asp Ile Pro Gln Trp Asn Ser Asp Lys Pro Ser Leu Lys Asp Ile
461 Lys Ile Met Gly Tyr Ser ILe Arg Thr Ile Rsp Tyr Arg Tyr Thr Val Trp Val Gly Phe
481 Asn Pro &sp Glu Phe Leu Alau}?he Ser &sp lle His Ala Gly Glu Leu 1yr Phe Val

501 aAsp Ser Asp Pro Leu Gln Asp His Asn #et Tyr|asn|hsp Ser Slrn Gly Gly Asp Leu Phe

521 Glr lLeu Leu Met Pro
Asn ~ YKa3blBAET HE YYacTKu N-cesA3aHHOIO RAK0INNUPOBAHKA

Cys ) - THNOBBIA YHACTOK KOHBEPCUM LIMCTEMHE

OGur. 1B

A

BapuaHThl Koakcnipeccuu 128 u SUMF1

SKCAPECCHOHHIE SAWHULBI HA OTALNBHLIX BEKTOPAX (KOTpaHC

_lnpomomp’ 28 |3'UTR I—
_lﬂpomm'op[ SUMF1 | J'UTR l_

B

KCNPECCUOHHBIE SfIUHULbI HA OIHOM BexTope (0AHA TPaHCeKLMS:)

MU NOLCTH HbIE TpaHChEKLHM)

1) OrpenbHLIE UACTPOHBI

_|I'!puMuT0p| 128 | 3UTR |_|I'!pomn'mp| SUMF1| J'UTR I_

2)  TpaHCKDUNLMOHHO CBA3AHHLIC LIMCTPGHS!

_|ﬁpoum'op| 128 | IRES |SUMF1| IUTR I_ wm
_|np0MOTop| SUMF1| IRES | 128 | IUTR I_

dur. 2A-B
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KoppensiLna MeX/y CNeLHMUYECKOA aKTUBHOCTHIO K KOSMEHLHEHTOM
KOHBEPCHM B IOPMMIITIALMH
CneuwdpMueckan akTMBHOCTb 128 1 %OpMHNTMHLMHA
a0 R2 = 0,86

80 /)
70 4 . / o
80 *

g
50
*
40 A
30
20
16
0 ' ' Y Y
0 1 2 3 4 5
CneluduyecKan aKTHBHOCTb
@ur. 3
4- 6x - - -
3nanpasa 128 Ret HbIE [TMBHL! Hble H MGPHAHbIE NUPOBAHHBIE
- TIHKaHb TMKaHbI
1 - HeHTpanbhbie Hbie TIHKaHbI 5- 7
FNMKaHB! 2 - puCcHanMpoBaH- Hbie M TMOPUAHbIE
Hble MHKaHb! 3 TMKaHEL g 6 7a

0 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
MUHYTbI

Our. 4

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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