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Hacrosimas 3asBKa 3asiBIsIeT IPHOPUTET MO npeaBapurensHoi 3asBke CIIA Ne 61/926481, nopannoii 13

saHBaps 2014, BKIIOUEHHOI B HACTOSIIUI JOKYMEHT BO BCEel CBOEH MOJIHOTE TIOCPEICTBOM CCHLIKH.
YpoBeHb TeXHUKH H300peTeHHs

PaznuuHble MOCTTPaHCIAUOHHBIE MOTU(HUKAINK, BKIIOYAMONNEC METWIHPOBAaHHUE, CyIb(paTHPOBaHUE,
(dhochopunmpoBanue, IPUCOSTNHEHNE JTUMHUIOB U TIMKO3WINPOBAHNE, OCYIIECTBISIIOTCS BBICIIMMH dYKapHOTa-
MU. M3BeCcTHO, 4TO MHOTHE CEKpETUPYEMBIEC OSIIKU, MeMOpaHHbIE OSITKH U OEJIKH, OPUEHTHUPOBAHHEIE Ha BE3UKY-
JIB WIA HEKOTOPbIE BHYTPUKJIETOUHBIE OPTaHEeIUIBI, TITUKO3MIHPYIOTCA. [ THKO3MINpOBaHNE - KOBAJICHTHOE TIPH-
KpEeIJICHHE OCTAaTKOB CaXapoB K CHEIU(PUIHBIM aMHHOKHCIIOTaM, SBIISICTCS OJHOM U3 CaMBIX PacIpOCTPaHEHHBIX
MOCTTPAHCISIIIMOHHBIX MOAN(HUKALNN peKOMOMHAHTHBIX OeJIkoB. [TMKo3MnpoBaHne OEIKOB UMEET HECKOJIBKO
(yHKIMIA B KJIETKE, BKIIIOYAsl €ro BaKHYIO POJIb B (DOJIAMHTE M KOHTPOJIC KauecTBa OEJIKOB, MOJIEKYJISIPHOW MU-
Tpalyy ¥ COPTHPOBKE, U B3aMMOJICHCTBHHU IMTOBEPXHOCTHBIX KJIETOYHBIX PELIEIITOPOB.

N-cBs3aHHOE TIIMKO3WIMPOBaHKE, BKIIOYAONIee J0OAaBICHUE OJIMTOCaXapruaIoB K OCTAaTKy acliaparuta, 00-
Hapy»eHO B HEKOTOPBIX IIOCIIEIOBATEIBHOCTSIX pacro3HaBaHus y OenkoB (Hampumep, Asn-X-Ser/Thr). N-
CBSI3aHHBIC TJIMKONPOTEHHBI COJAEPXKAT CTAHAAPTHBIC Pa3BETBIICHHBIE CTPYKTYPHI, COCTOSIIME M3 MaHHO3BI
(Man), ramakto3bl, N-ameTUATIIOKO3aMHHA W HEHPAMHHOBBIX KHCIIOT. BBICOKOMaHHO3HBIE OJUTOCAXapHJIbl
0OBITHO BKITIOYAIOT JBa N-alleTHIITITIOKO3aMUHA C HECKOJLKHUMH OCTaTKaMH MaHHO3HI (5 i 6oiee). ['mukompo-
TEHUJIBl, TPOIYIHUPYEMBIC B KYJIbType KICTOK MIIEKOIHUTAIONINX MOTYT COAEP)KAaTh pa3IMYHbIC YPOBHH ATHUX BbI-
coxomanHo3HbIX (HM wmm HMN) rimmkodopm, Takne xkak ManHo3a5 (Man5), Manno3a6 (Man6), Manno3a7
(Man7), Manno3a8 (Man8) u Manno3a9 (Man9).

B T0 Bpems kak TITUKO(GOPMBI PEKOMOWHAHTHOTO TIMKOIIPOTEHHA, SKCIPECCHPYEMOTO KIETKOH-X03IHHOM
AnYHUKa kuTaiickoro xomsuka (CHO), Bo MHOrOM OIpenensioTcsi BHyTPEHHUMHU T€HETHUYECKUMH (aKTopamHy,
COJIep’)KaHWe BBICOKOMaHHO3HBIX TITMKO(GOPM TaKKe MOIBEPIKCHO BIMSHUIO YCIOBHSIM KIETOYHOH KYJBTYpHI
(Pacis, et al., (2011) Biotechnol Bioeng 108, 2348-2358).

I'muko3mMpoBaHre MOXET BJIHATh Ha TEpamneBTHYECKYIO 3(P()EeKTHBHOCTh pPEKOMOWHAHTHBIX OEIKOBBIX
npenaparoB. BinsHHE TINTMKO3WIMPOBaHWS HAa aKTUBHOCTH, (PapMaKOKMHETHKY, UMMYHOTCHHOCTb, PacTBOpPH-
MOCTB | in VivO KIMPEHC TePaleBTUYECKUX TNIMKOMPOTEHHOB CIIENATH MOHUTOPHHT W KOHTPOJIb TIIMKO3HUIHPO-
BaHUS KPUTHYCCKUM TTapaMeTpoM JUIst OroapMarieBTHIecKoro nmpomsBoacTa. Conmepxanne BBICOKOMaHHO3HBIX
TIIUKO(OPM TEPaNeBTHUECKUX OCIKOB SIBIISETCS Ba)KHEHIITMM KadeCTBEHHBIM IOKa3aTeleM, KOTOPBIH, Kak OKa-
3QJI0Ch, BIHUSET Ha (papMakOKMHETHYECKHE CBONCTBAa HEKOTOPHIX TepameBTHdeckmx antuten (Goetze, et al.,
(2011) Glycobiology 21, 949-59; Yu, et al., (2012) MAbs 4, 475-87). IToaToMy cIOcCOOBI KOHTPOJIHPOBAHHSI CO-
JIepKaHNS BBICOKOMAaHHO3HBIX TITHMKO(OPM TEepareBTHUECKUX OETTKOB Oy IyT MMETh MPAKTHIECKYIO 3HAUNMOCTD.

CymiecTByeT noTpeOHOCTh B (papMarieBTHYECKOI MPOMBIIUICHHOCTH, B YIPABIEHHN M KOHTPOJINPOBAHUH
CoJIep’KaHNue BEICOKOMAaHHO3HBIX TJIMKO(GOPM TEPaNeBTUUECKUX TNIMKOIIPOTEHHOB, M CIIOCOOBI JJIsl BHITTOTHEHHS
aToro ObuM ObI BocTpeOoBaHbl. Hacrosimee n3odperenne odecrieunBaeT Crocod UIsl yIpaBiIeHHs CoJepyKaHHeM
BBICOKOMAHHO3HBIX TTTUKO(GOPM PEKOMOMHAHTHBIX INTIUKOIIPOTEHHOB ITyTEM PETYJIMPOBaHUS MeTaboIM3Ma OpHHU-
THHA B KJICTKAaX-X035€BaX.

CymHocTs n300pereHns

N3o0perenne obecriedmBaeT Crocod A YIPABICHUS COAEp)KaHHMEM BBICOKOMaHHO3HBIX TIIMKO(OpM pe-
KOMOWHAHTHOTO OeNKa, BKIIOYAIONINI KyJbTHBHPOBAHUE KIETKHU-XO3SHHA SKCIIPECCHUPYIOMIEH PEeKOMOWHAHT-
HBIN O€JIOK B KyJIBTYpE KIETOK B YCIOBHX, KOTOPBIE PETYIHPYIOT META00IN3M OPHUTHHA B KIIETKE-X03SHHE.

B oxgHOM BapmanTe peann3anuy H300peTeHN METa0O0IN3M OPHUTHHA B KIIETKE-XO35IMHE PETYIHPYETCs IMy-
TEM YMEHBIICHHS HAKOIUICHHWS OPHHUTHHA B KJIETKE-XO3SMHE. B OMM3KOM BapHaHTEe pealn3alliil HAKOIUICHHE
OPHHUTHHA B KJIETKE-XO35SHHE PETYIUPYETCs] KyJIbTHBHPOBAHHWEM KJIETKU-XO35SMHA HA Cpele KyJIbTHBUPOBAHHS
KJIETOK, COJeprKallleil HHTMOUTOP apruHasbl MWIIM CIIEpMUH. B 1pyroM OJIM3KOM BapHaHTE peain3aliy HaKoIule-
HHE OpPHUTHHA B KJIETKE-XO35MHE PETYINPYETCS MyTeM J100aBiIeHUsI MHIMOUTOpa apruHa3bl B KJIIETOUHYIO KYJIb-
TypaJbHYIO cpeny. B npyrom OnmuskoM BapuaHTe peaju3allid HHIMOMTOp apruHasbl mpeacrasisier coboil BEC
(S-(2-60paTHn)-1-uncrenn) nim DL-a-qudropMernnopHuTrd. B apyrom Onm3koM BapuaHTe peajan3allii WHTHU-
6utop aprunassl npeacrasisier coboit BEC (S-(2-6opatuin)-1-mucrenn). B npyrom 6:1m3kom BapuaHTe peann3sa-
MU WHTHOWUTOp apruHa3bl mpenacTaBiser coboit DL-a-mudropmernnopautna. B apyrom Oim3kom BapuaHTe
peann3anuy KOHIICHTPAIUs HHIHOUTOpa apruHa3bl COCTABISET M0 MeHbIner Mepe 10 MkM. B apyrom Gmu3kom
BapHaHTe peau3allii KOHIICHTpAIUs HHIHOUTOpa apruHassl coctaBisieT oT 10 MkM no 2 MM. B apyrom 6mu3-
KOM BapHaHTE pean3allii KOHIEHTpalrs HHTHOUTOpa apruHasbl coctasiseT 10 MkM. B npyrom Gim3kom Ba-
pHaHTe peann3aliy KOHLEHTpAIs WHTHOUTOpa apruHassl cocraBmsieT 0,5 MM. B npyrom Omm3kom BapuaHTe
peanu3anuy KOHIICHTPAIN HHIHONTOpa apriuHasbl cocTapiser | MM. B apyrom Oim3koM BapHaHTe peanu3alii
KOHIIEHTPAIMsI MHIMONTOpa apriHa3bl CoCTaBisieT 2 MM.

B npyrom BapuaHTe peanu3alu HAKOIUICHHE OPHUTHHA B KJIETKE-XO3SIMHE PETYIIMPYETCs IyTeM jao0aBiie-
HUA 35 MKM WM MeHee CIIEpMHHA B KJIETOYHYIO KyJIbTypallbHYIO cpeay. B OimskoM BapuaHTe peanu3aliu
KOHIICHTPAIUS CIIEPMUHA COCTaBIACT OT 7 MKM 1o 35 MkM. B apyrom OIM3koM BapHaHTe peannu3aliiil KOHIICH-
Tpanys criepMuHa cocTasisieT oT 17 MkM 1o 35 MkM. B sipyrom 61M3K0M BapHaHTe peaau3annyl KOHIEHTPAIUs
criepMuHa coctaBiseT oT 7 MKM 1o 17 MkM. B npyrom Giu3koM BapHaHTe peasin3allii KOHIIEHTpanus crep-
MuHa cocTaBisieT 35 MKkM. B npyrom Gim3koM BapuaHTe peanu3aliyl KOHIEHTpaIUs cliepMrUHa cocTaBiseT 17
MKM. B npyrom O61u3KOM BapuaHTe peasin3aiiy KOHIIEHTPAIUs CIIEPMHUHA COCTaBIsAET 7 MKM.
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B npyrom BapmaHTe peanu3anui METa00IM3M OPHUTHHA B KICTKE-XO3IUHE PETYIUPYETCS ITyTEM yBEIHUe-
HUS HAKOIUICHUS OPHUTHHA B KIETKE-XO3sIMHE. B OJIM3KOM BapHaHTE pealn3allii HaKOIUICHUE OpPHHUTHHA B
KIIETKE-X03MHE PETYINPYeTCsl KYIbTHBHPOBAHHEM KJIETKH-XO35SMHA Ha Cpele I KyJIbTHBHPOBAHUS KIETOK,
coJieprKaleit OpHUTHH, apTUHUH, MHTUOUTOP OPHUTHHIEKAPOOKCHIIa3bl, MHTHOUTOP OpHUTHHAMUHOTpaHchepa-
3bI, HTHTHOUTOP CHHTA3bl OKCHIA a30Ta WM WHTHOUTOP apTHHUHACKapOOKCHIIa3hl. B eme ogHoM OJIM3KOM Bapu-
aHTE peayn3alliii HaKOIUICHNE OPHUTHHA B KIETKE-X03IWHE PETYIHPYeTCs IMyTeM J00aBICHHUS 1T0 MEHBIICH Me-
pe 0,6 MM opHHTHHA B KIETOYHYIO KyJIbTYPaJbHYIO Cpeny. B eme oxHoM ONMHM3KOM BapHaHTE pealn3aluy KOH-
HeHTpanus opauTrHa coctapisieT 0,6-14,8 MM. B eme ogHoM OMM3KOM BapuaHTE peau3allii KOHIICHTPAIUs
opHHUTHHA cocTaBisieT 6-14,8 MM. B emre ogHOM OIU3KOM BapHaHTE pealiu3allii KOHICHTPAIWsS OPHUTHHA CO-
crapnsieT 0,6 MM. B eme ogHOM OIIM3KOM BapHaHTe peasin3allii KOHIICHTPAIUS OPHUTHHA COCTAaBISET 6 MM.

B eme oxHOM ONMM3KOM BapHaHTE peali3alvyl KOHLEHTpAIs OpHUTHHA cocTaBisier 14,8 MM. B npyrom
BapHaHTC peau3aliy aKKyMYJISIHMsS OPHUTHHA B KIETKE-XO3SWHE PETyIUPYETCsS MyTeM J00aBICHUS MO MCHb-
e mepe 8,7 MM apruHUHA B KJICTOYHYIO KYJIbTYpajbHYIO cpely. B eme omHOM OMM3KOM BapHaHTE peann3a-
IIUH KOHIICHTPALK aprHHUHA cocTaBiseT oT 8,7 MM mo 17,5 MM. B emie ofHOM OMHM3KOM BapHaHTE pean3aiii
KOHIICHTpAINs apruHuHA cocTaBisieT 8,7 MM. B eme ogHOM OnmM3KOM BapmaHTE pealu3aliél KOHICHTPALWs
apruHuHa cocTaBisieT 17,5 MM.

B npyrom BapmaHTe peann3anyuy HAKOIJICHHE OPHUTHHA B KIETKE-X03SMHE PETYIHUPYeTCs ITyTeM Ao0aBie-
HUSI WHTHOWTOPA OPHUTHHICKApOOKCHMIIA3bl, HHTHOUTOpa CHHTA3bl OKCHIA a30Ta, WHIHOWTOpa OPHUTHHAMH-
HOTpaHC(epa3bl WM WHTHOUTOpa aprHHUHICKAPOOKCHIIa3bl B KIETOUYHYIO KYJIbTYpalbHYIO cpeny. B Oiu3kom
BapHaHTE pealn3aliil HAKOIUIEHHE OPHUTHHA B KIIETKE-X03AWHE PEryIHPYeTCs IMyTeM JT00aBICHNS HHIHONTOpa
OPHUTHHACKAPOOKCHUIIA3bl B KJICTOUHYIO KYJIBTYypalbHYIO cpeay. B eme omHOM ONM3KOM BapHaHTE pean3alid
MHTHOUTOP OPHUTHHIIEKapOOKCHIIa3bl MpeAcTaBisieT coboil anbda-mudpropmernnopuurua (DMFO). B eme on-
HOM OJIM3KOM BapHaHTE peai3aliid WHIHOUTOP OPHUTHHICKAPOOKCUIA3hI MIPECTABISACT COO0I MUIIepOHMIOY-
tokcun (PBO).

B nmpyrom 0JiM3kOM BapuaHTE pealn3alii HAKOIUICHUE OPHUTHHA B KIETKE-XO35SUHE PETYIHPYETCS 3a CUCT
no0aBJIeHUs] MHTUOWTOpA OpHUTHHAMHHOTpaHCc(epassl B KIETOYHYIO KyNbTypalbHYIO cpemy. B eme omHOoM
OJIM3KOM  BapWaHTE pealn3allid WHTHOUTOpP OpPHUTHHAMHHOTpaHC(epasbl MpEICTaBiIseT cobol  5-
dropmermnopautuH (F-FMOrn). B eme omHoM 01M3KOM BapHaHTe pealn3aliii KIeTKa-X03sWH PeryIupyeTcs 3a
cueT 100aBICHNS HHTHOUTOpA CHHTA3bl OKCHU/IA a30Ta B KJIETOYHYIO KYJIbTypalbHYIO cpeny. B eme ogrom Omm3-
KOM BapuaHTe peau3allid WHTHOWTOp CHHTa3bl OKCHJAa a30Ta MPEICTaBIsIET COO0OM  2-3THul-2-
THOTICEBIOMOYEBUHY WM N-HUTpO-L-apruHuH u LG—MOHOMeTHn—L-aerHHH. B eme ogHOM OMM3KOM BapHWaHTe
peanusauy HHrHGUTOp CHHTA3hI OKCHJA a30Ta MpEACTaBIseT co6oit N-uutpo-L-aprunnn n L°-monomerm-L-
ApTHHUH.

B emre ogHOM ONHM3KOM BapHaHTE peali3alliid HAKOTUICHHE OPHUTHHA B KICTKE-XO3SIMHE PETYIUPYETCS 3a
cdeT no0aBlICHHEM MHTOMTOpa aprHHUHICKAapOOKCHIIAa3bl B KICTOYHYIO KyIbTYpajbHYIO cpeny. B eme omHOM
ONMM3KOM BapHWaHTE peajH3alldd WHTHOWTOpP apTHHUHICKApPOOKCHIIA3bl MPEICTABIACT COOOW acCHMETPHUYHBIN
muMeTniapruanH (ADMA).

N3o0perenne obecredyuBaeT Crocod MOJyIeHUs pEKOMOMHAHTHOTO OeliKa, B KOTOPOM CHIDKEHO COJIEpIKa-
HHE BRICOKOMAaHHO3HBIX TJIMKO(OPM, BKIIOUAIOMNN KYJIbTHBHPOBAHHUE KIETKH-XO35SMHA, KOTOpasi HKCIPECCHPY-
€T peKOMOWHAHTHBINA OEJIOK B KYJIbType KIETOK, IPHU 3TOM METa0OJII3M OPHUTHHA PETYIHPYETCs IyTeM CHUXKE-
HUS HAKOIUICHWS OPHHUTHHA B KIIETKE-XO3siMHE. B ONM3KOM BapHaHTe pealn3alldil HaKOIUIGHHE OpPHHUTHHA B
KJIICTKE-X03MHE CHIDKAeTCS ITyTeM KyJIbTHBHPOBAHUS KICTKH-X03WHA B KJIETOYHOH KyIbTypalbHOU cperne, Co-
JiepKaIeii MHTHOUTOp apTHHA3KI WM CIICPMUH.

B Onm3koM BapuaHTe peanm3alyy HAKOIUIGHHE OPHUTHHA B KICTKE-XO3SWHE CHUXKACTCS IMyTeM J00aBiie-
HUS WHTHOWTOpA aprHWHA3bl B KICTOYHYIO KYIBTYPalbHYIO Cpedy. B Ipyrom ONM3KOM BapHaHTE peaau3allid
MHTHOUTOp apruHasbl npexacrasisier cooboit BEC (S-(2-6opatun)-l-uuctenn) wim DL-a-mudropmeTiHniopHuTHH.
B npyrom 6nM3KOM BapHaHTe peaiM3allii WHTMOWTOp apruHasbl npeacrasisier coboit BEC (S-(2-6opatuin)-1-
mucTenH). B apyroM ONM3KOM BapuaHTE peaiu3alid WHTHOWTOP apruHa3bl ImpenctaBiser coboit DL-a-
IUGTOPMETHIIOPHUTHH. B mpyrom GIM3KOM BapHaHTE pealn3alidyl WHIHOUTOpP apTHHA3bl COCTABISET MO MEHbB-
meit mepe 10 MkM. B apyrom OJIM3KoM BapwaHTe peaM3aliii HHTHOUTOP apruHa3bl cocTaBiseT oT 10 MkM 10
2 MM. B npyrom GJIM3KOM BapuaHTE peasin3allid WHTHOUTOp apruHa3bl coctaBiseT oT 10 MkM mo 20 mxM. B
JIPYroM OJTM3KOM BapHWaHTEe pealIn3allid HHIUOUTOp apruHasbl coctaBisieT 10 MkM. B apyrom 61m3koM BapuaH-
Te peam3annuy HHTHOUTOp apruHasel cocTaBiset 0,5 MM. B apyrom 61u3koM BapuaHTe peanu3aiii HHTHOUTOP
apruHasbl coctarisier 1| MM. B nmpyrom O01mM3KoM BapuaHTe pean3allii HHTHOUTOP apTrUHA3bl COCTaBIsAeT 2 MM.

B BapmanTe peanm3anuy HAKOIUICHWE OPHUTHHA B KICTKE-XO3SIMHE CHIDKACTCS IyTEM KYJIbTUBHUPOBAHHS
KIIETKU-X03MHA B KJIETOYHON KYJIbTYpallbHOH cpene, coaepkamiei 35 MKM miM MeHee criepMUHa KIETOYHON
KYJIBTypanbHOU cpene. B Apyrom Omu3koM BapwaHTE peain3alidd KOHIICHTPAILUS CICpPMHHA COCTABISACT OT 7
MKM 10 35 MkM. B npyrom OGnu3koM BapHaHTE peajn3alliy KOHIIEHTpaIHs CliepMHHA COCTaBisieT oT 17 MkM
10 35 MkM. B npyroM 01uM3KOM BapHaHTE peaii3aluyi KOHLIEHTpalus cruepMuHa coctasisiet ot 0,07 miu/n 1o
0,17 mu/n. B npyrom OJM3KOM BapuaHTe peali3alluyil KOHIIEHTpalus clepMuHa coctaBisieT 35 MkM. B apyrom
OJIN3KOM BapHWaHTe peaM3alliy KOHIICHTpAIHs CriepMHHA cocTamBiser 17 MkM. B apyrom Gim3koMm BapwaHTe
peanu3anuy KOHIEHTPAIUsS CIIEpMUHA COCTaBIsIeT 7 MKM.
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N3o6peTenne obecrieynBaeT crocod Moay4eHHs PeKOMOMHAHTHOTO Oellka, B KOTOPOM IOBBIIICHO COJEp-
JKaHHE BEICOKOMAHHO3HBIX MITHKO(OPM, BKIFOUAIOIINKA KYJIHTUBUPOBAHHUE KICTKU-XO035IMHA, KOTOPAast SKCIIPECCH-
pyeT peKOMOMHAHTHBIN OENOK B KyJIbTYpe KIETOK, IPH 3TOM METa00IM3M OPHUTHHA PETYIUPYETCS IMyTeM II0-
BBIIIICHNS HAKOIIJICHHSI OPHUTHHA B KJIETKE-X035MHE. B OIM3K0M BapHaHTe peann3aliil HaKOIUICHHE OPHUTHHA B
KJIETKE-X03SMHE MOBHIIICHO ITyTeM J00aBICHUS OPHUTHHA, apTHHUHA, MHIHOUTOpa OPHUTHHIEKAapOOKCHIIA3HI,
WHTHOWTOpA OPHUTHHAMHHOTpaHC(hepa3bl, HHIHOUTOpa CHHTA3bl OKCHIA a30Ta, WIM WHTHOWTOpa aprHHUHJC-
KapOOKCHJIa3bl B KJIETOYHYIO KyIbTypaJIbHYIO CPELy.

B npyrom Onm3koM BapuWaHTE peajM3allii HAKOIUICHHE OPHUTHHA B KJIETKE-XO3SMWHE MOBBIIMICHO ITyTeM
KYJIbTUBUPOBAHUS KJICTKU-XO35AMHA Ha CpeJc KYJIbTUBUPOBAHMS KJIETOK, COJEpXaliei mo MeHbpmeir mepe 0,6
MM opHHTHHA. B eme omHOM Onm3koMm BapHaHTe peas3aldy KOHIIEHTpauusi opHUTHHa cocrtasiser 0,6 -14,8
MM. B eme onHOM ONM3KOM BapHaHTE peaii3aliil KOHIEHTPALUs OpHUTHHA cocTaBisieT 6 -14,8 MM. B emie
OJTHOM OJIM3KOM BapHaHTE peajn3allii KOHIEHTpalus opHUTHHA cocraBisier 0,6 MM. B eme oxHOM Onn3kom
BapHaHTC pealn3alyy KOHICHTPAIUs OPHUTUHA cocTaBisseT 6 MM. B eme ogHOM OIM3KOM BapHaHTE peam3a-
MU KOHIIEHTPAIUsI OpHUTHHA cocTaBisieT 14,8 MM.

B npyrom Onm3koM BapuWaHTE peajM3allii HAKOIUICHHE OPHUTHHA B KJIETKE-XO3SMHE MOBBIMICHO ITyTeM
KYJIbTUBHPOBAHMS KJICTKH-XO35SMHA Ha Cpele KyJIbTUBHUPOBAHMS KJIETOK, COMAEpXKallei mo MeHbIed mepe 8,7
MM apruauHa. B eme oqHoM GJIM3KOM BapHaHTE peas3aliy KOHIEHTPAIs aprHHIHA COCTaBIsAET OT 8,7 MM
1o 17,5 MM. B eme oqHOM OJIM3KOM BapuaHTe peaM3aliiy KOHIIEHTPAIUs apruHuHa cocTasiseT 8,7 MM. B erme
OJTHOM OJTM3KOM BapHWaHTE Peau3allii KOHIICHTpAIUsI apruHIHA cocTaBisieT 17,5 MM.

B npyrom Onm3koM BapuWaHTE peajH3allii HAKOIUICHHE OPHUTHHA B KJIETKE-XO3AMHE YBEIHYEHO IyTeM
KYJIbTUBUPOBAHUEM KJICTKH-XO3SMHA Ha Cpele s KyJIbTHBHPOBAaHUS KICTOK, COJACPIKAIIed WHTHOUTOpP OpHH-
TUHICKapOOKCHIIa3bl, ”HTHOUTOP CUHTA3bI OKCUIA a30Ta, HHTHOUTOP OPHUTHHAMUHOTpAHC(Epa3bl UM HHTHOU-
TOp apruHMHACKapOOKCWIa3bl. B npyroM ONHM3KOM BapHaHTE pealH3aldd HAKOIJICHHE OPHUTHHA B KIICTKE-
XO3SIMHE TOBBIIICHO MyTEM KYJIFTHBHUPOBAHUS KICTKH-XO3SMHA HAa Cpe/ie KYJIbTUBHUPOBAHHS KIIETOK, COJIEpikKa-
el MHruOUTOp OPHUTHHACKAPOOKCUIIA3kL. B ele oqHOM OJIM3KOM BapHaHTE pealn3allii HHIHOUTOP OPHUTHH-
JlekapOoKcHIa3bl mpecTaBisier coboi anbda-gudTopmetrnopantud (DMFO). B eme omHoM GJIM3KOM BapHaH-
T€ peau3alii HHTHOUTOP OPHUTHHIEKApOOKCHIIAa3hI IIPeACTaBIsAeT coO0oi munepoHmioyTokcun (PBO).

B npyrom Onm3koM BapuaHTE peajH3allii HAKOIUICHHE OPHUTHHA B KJIETKE-XO3SMWHE MOBBIMICHO ITyTeM
KYJIbTUBHPOBAHUS KIETKU-X035IMHA Ha Cpefie KYIbTHBHPOBAHUS KIIETOK, CO/IeprKalleii MHTrHOUTOp OPHUTHHAMHU-
HOTpaHcdepas3sl. B eme oqHoM OIM3KOM BapwaHTe peaau3alliid HHIUOUTOp OpHUTHHAMHHOTpaHC(hepasbl mpe-
craBisieT coboit S-¢propmermnopautuH (F-FMOrn).

B npyrom Onm3koM BapHaHTE peajH3alldd HAKOIUICHHE OPHHUTHHA B KJIETKE-XO3SHWHE MOBBIINICHO MyTEM
KYJIbTUBUPOBAHUS KICTKH-XO3UHA Ha Cpelie KYJIbTHBHPOBAHUS KICTOK, COACPIKAIICH HHTHOUTOP CHHTA3BI OK-
cuzia a3ora. B emre ogHOM ONM3KOM BapHaHTE pealM3alldd MHTHOUTOpP CHHTAa3bl OKCHIA a30Ta MPEACTaBIISCT
co0oit 2-3Tnn-2-THonceBaoMo4YeBuHy Wik N-HUTpo-L-apruand n LG-moHOMeTHI-L-aprunuH.

B npyrom BapmaHTe peanu3aliii HAKOIUICHHE OPHUTHHA B KJIETKE- XO3SIMHE MOBBIIICHO MyTEM KYJIHTUBU-
pOBaHUs KICTKH-X03sWHA HA CpeJic KYIbTUBUPOBAHUS KICTOK, COACPIKAICH HHTHOUTOp apTrHHUHACKapOOKCHIIa-
3. B emie ogHOM OMM3KOM BapuaHTe peau3alid WHTHOWTOpP apTHHHHIEKAPOOKCHIIA3bl MPEICTaBIISIET COOOM
acCUMETpUIHBIN AuMeTunapruaud (ADMA).

B npyrom BapmaHTe peanm3alyy KIETKa-XO35SHH, IKCIPECCUPYIOIas PeKOMOMHAHTHEIN OENIOK KyJIbTHBH-
pyeTcsi B MEPUOAUYECKON KYJIbTYype, MEPUOJIUYECKON KYJNbTYpe C MOIMUTKOW, MPOTOYHOM KYJIbType WIH UX
KoMOuHanmy. B emie omHOM OIM3KOM BapHaHTE pealH3alydi KyJIbTypa IPEACTABISIET cOO0M MPOTOYHYIO KYIlb-
Typy. B emie ognoMm 6nr3koM BapuaHTe peanuzanun nep@ysus BKIIOYaeT HempepbIBHYIo nepdysuro. B emme on-
HOM OJIM3KOM BapuaHTE pean3alliyd CKOPOCTH Nepdy3un sBIseTCs IOCTOSIHHOW. B ere oxHOM OnHM3KOM Bapu-
aHTe peayn3alny NepQy3ust OCYIIECTBISETCS CO CKOPOCTHIO MeHbIIeH win paBHOH 1,0 paGouemy oObeMy B Cy-
TKH. B eme ogHOM ONHM3KOM BapuaHTE pealn3anud nepQys3us AOCTHTACTCS MyTeM YepeIOBAHUS TaHTCHIIHATb-
HBIX ITOTOKOB.

B npyrom BapmaHTe peanm3alyy KJIETKa-XO035SHH, IKCIPECCUPYIONIas PEKOMOWHAHTHEIN OEIIOK KYJIBTHBH-
pyercs B Ouopeakrope. B erie ogHOM OJM3KOM BapHaHTE peaiu3ariiil OHOpeakTop UMeeT 00BheM IO MEHBIIEH
Mepe 500 1. B emre ogHOM OTM3KOM BapHaHTE pean3aiii OMOpeakTop uMeeT 00beM 1o MeHbIel mepe ot 500
1 g0 2 000 1. B eme ogqHOM OJIM3KOM BapHWaHTE pealli3alud OMOpEeakTop UMeeT 00beM IO MEHBIIEeH Mepe OT
1000 11 7o 2000 1. B emie ogHOM OJM3KOM BapHaHTE peaM3alii OMOPEaKTOp HHOKYJIUPOBAH 110 MEHBIIIEH Mepe
0,5><106 KIJIETKaMU/MII.

B npyrom BapmaHTe peanm3alyy KJIETKa-XO035SHH, IKCIPECCUPYIOIas PeKOMOWHAHTHEIN OENIOK KyJIbTHBH-
pyercss B 0€CCHIBOPOTOYHOHN KIIETOYHOH KyJIbTYpalbHOHU cpezie. B apyrom 0iuM3koM BapHaHTe peaM3amnuu Oec-
CBIBOPOTOYHAS KJICTOYHAS KYJIbTypalbHas cpela MpeACTaBiIseT co00i MPOTOYHYIO KICTOUYHYIO KYIbTYPaIbHYIO
cpeny. B enie oqHoM OJIM3KOM BapHaHTe pealln3alii KICTKH-X0351€Ba SBIISIOTCS KISTKaMU MJIeKOIHTaromero. B
eIIe OJTHOM OJIM3KOM BapHaHTE PEaTU3aIliH KICTKU-X03€Ba SBISIFOTCS KICTKAMU SUYHUKA KATACKOTO XOMSYKa
(CHO).

B npyrom BapuaHTe peann3anui peKOMOWHAHTHBIA OCIIOK MpeJCTaBIsieT co00i MIMKONMPOTEenH. B mpyrom
BapHaHTE peaM3alliil PeKOMOWHAHTHBIA OCJIOK BBIOpAH W3 TPYIIIBI, COCTOSINCH M3 YEIOBEYCCKOTO aHTHUTEIIA,
TYMaHU3HUPOBAHHOTO aHTHUTENA, XUMEPHOTO aHTUTENA, PEKOMOMHAHTHOTO CIMTOTO OeNlka MIIM IIUTOKMHA.
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B npyrom BapuaHTe peanu3anuyl BHIIICYIIOMSHYTBIE METOIBI JIOMOJIHUTEIBHO BKIIOUAIOT dTanm cOopa pe-
KOMOHMHAHTHOTO Oelka, MpoIyIMPOBaHHbIA KIETKOW-X03SHHOM.

B npyrom BapmaHTe peanu3aniy peKOMOMHAHTHBIN O€l0K, IPOAYIUPOBAHHBIN KIETKOH-XO3SHMHOM, SBJIS-
€TCsI OUMIIIEHHBIM H IIPEJOCTABIICH B COCTaBe (hapMaIleBTHICCKH IPUEMIIEMON JIEKapCTBEHHON (hOPMEI.

B nmpyrom BapmaHTe peanu3aniyl MPEIOCTABISACTCS PEKOMOWHAHTHBIN OENIOK, MPOAYIIMPOBAHHBIA MO JIFO-
OOMy W3 BBINIEYIIOMSHYTHIX CIIOCOOOB. B CBS3aHHOM BapwaHTe peanu3alii peKOMOMHAHTHBIN OElOK SBIISIETCS
OUMINEHHBIM. B npyrom BapmaHTe peanu3aiiy peKOMOMHAHTHBIN OEJIOK MPEeIoCTaBlIeH B cOCTaBe (hapMareBTH-
YeCKH TIPUEMIIEMOM JIEKapCTBEHHON (OPMBI.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

@ur. 1 - O6mee npencravieHue o meradonusme opautuHa. ARG - aprunaza; AZ - antuzum; AZIN - nn-
ruourop antuzuma; P5C - nmpponun-5-kapOokcmnat; ASP - aciaprar; ORNT - opautun tpancnoprep; GATM
- rmunuHaMuHOTpaHcdepasa; NOS - cunraza okcuaa azora; OAT - opauTHHaMuHOTpanchepasa; ODC - opHu-
tuaaekapookcmnasa; OTC - opauTHHTpaHcKapbammiaza; SMS - cnepmuHcuHTa3a; SRS - ciepMunnHCcHHTA3A.

@ur. 2 - Unentudukanys OpHUTHHA B Ka4eCTBE META0OJIMUECKOTO MapKepa acCOIMUPOBAHHOTO C YPOB-
HSIMH BBICOKOMAaHHO3HBIX TJIMKAaHOB. ¥ POBHHU BHICOKOMAHHO3HBIX TNIMKAaHOB (%HM) cekpeTupyeMBIX peKoMOu-
HAHTHBIX MOHOKIIOHAJBHBIX aHTUTEJ M3 BOCBMH Pa3HBIX KJIETOYHBIX JUHUH (KIeTouHbIe THHUH OT A 10 H), 06-
HapyxeHHble Ha 8 neHb (D8, 6enble monockn), ners 9 (119, ceprie monocsr) u 10 (110, depHBIE MOJIOCH) MTEPHO-
JIMYIECKOTo Tpolecca ¢ MOANMUTKON, m3MepeHHbsie Ha cpeae Nel (A) mmum cpeme Ne2 (B). Koppensamus mexmy
YPOBHSIMH BBHICOKOMAHHO3HBIX TNIMKAHOB M YPOBHSIMH BHEKJICTOYHOTO OPHHUTHHA, U3MEPEHHBIMH B OTpaOOTaH-
Hoit KynmeType (C). B cpenHem Ha 9 1eHb cpaBHUBAJIM YPOBEHh OPHUTHHA M YPOBEHb BHICOKOMAHHO3HBIX TIIHKA-
HOB M3 BOCbMH KJIeTOYHBIX JMHUH. Koadduument koppemsiunu [Tupcona, R=0,83.

@ur. 3 - Koppensiys MexX1y BHICOKOMAaHHO3HBIMU YPOBHSIMH M YPOBHSIMH BHEKJIETOYHOTO OPHUTHHA: A)
ConeprkaHre BBICOKOMAaHHO3HBIX TNIMKO(OPM, U3MEpEeHHOE, Korna KieTouHas JuHusA H noasepraigack BockMH
pa3nuuHBIM ycioBUsM KyiabTuBHpoBaHus (Nel - Ne§). B) CooTBeTcTByIOIINE OTHOCHTENBHBIE BHEKJICTOUHBIC
ypoBHH opHuTHHA. C) Koppensuus mexny % conepKaHusi BRICOKOMaHHO3HBIX INTUKO(OPM M OTHOCHTEIBHBIMU
YPOBHSIMH BHEKJIETOUHOTO opHUTHHA. Koaddurment koppemnsaiuu [Tupcona, R=0,78.

®wr. 4 - OtHOCHUTENBHBIE YpoBHU dKcnpeccnrn MPHK aprunasbel-1 B ocagkax KIIETOK, COOpaHHBIX U3 8 pas-
JUYHBIX KJICTOYHBIX JIMHUN Ha 3, 6, 8, 9 u 10 cyTku. Takxke Mmoka3aHo COOTBETCTBYIOIIEE CONEPKAHNE BHICOKO-
MaHHO3HBIX TITHKO(QOpM.

@wur. 5 - CoxepkaHue BBHICOKOMaHHO3HBIX TIUKOGOPM B PEKOMOMHAHTHBIX O€JKaX, AKCIPECCHPYEMBIX
KJIETKaMH, PacTYIINMHU Ha cpele KyJIbTHBHPOBAHMS KIIETOK, COIEpIKAIed CIepMUH TETPAaruIpOoXIOpHI B KOH-
nentpammsx 0, 7, 17, 35 u 100 MmxM. O6pa3ip! OblIH 0TOOpaHBI HA 5 CYTKH KOHTPOJIBHOTO Mep(y3HOHHOTO aHa-
m3a. O6pasnpl 35 MKM CITy KW B Ka4yecTBE KOHTPOJIS.

@ur. 6 - KoHneHnTpanuusi BHEKJIETOYHOTO OPHUTHHA (MI/JT), SHIOTEHHO MPOIYLHUPYEMOT0 KJIETKaMH KYJIb-
Typ, MOABEPKEHHBIX BO3IECHCTBUIO CIIEPMMHA TETparuapoxyopuaa B koHueHTtpanusx 0, 7, 17, 35 u 100 MmxM.
OO6pa3ue! ObIIH 0TOOPAHBI HA 5 CYyTKH KOHTPOJIBbHOTO nepdy3noHHoro ananmmsa. O6pasusl 35 MKM ciy X B
Ka4ecTBE KOHTPOJISL.

®wur. 7 - CoxepkaHue BHICOKOMaHHO3HBIX TIUKOGOPM B PEKOMOMHAHTHBIX OEJKaX, AKCIPECCHPYEMBIX
KJIETKaMH, PacTYIIMMHU Ha cpesie KyJIbTUBHPOBAHUS KIETOK, CoAepiKamiel L-oOpHUTHH MOHOTHAPOXJIOPH] B KOH-
nenTpanusx 0, 0,6, 6 u 14,8 MM. O6pa3ibl ObUTH 0OTOOpPAHBI HA 5 CYTKH KOHTPOJBHOTO MEPPY3MOHHOTO aHAIH-
3a. O6pasipl 0 MM CITYKHITH B Ka4ECTBE KOHTPOJIS.

@Owur. 8 - CoxepkaHue BHICOKOMaHHO3HBIX TIUKOGOPM B PEKOMOMHAHTHBIX OEJKaX, dKCIPECCHPYEMBIX
KieToyHoi auHuel "I", pacTyiei Ha cpene KylIbTHBHPOBaHUS KIETOK, coaepxamieit 0,1 r/n L-opanTHHA MOHO-
ruapoxJiopuaa (4epHble CTOJOIBI) WM KOHTPOJIBHONW KIETOYHOW KyJIbTYpOH, HE cozepiKallell 9K30reHHO BHE-
CEHHOTO OpruTHHA (6embie cToonk!). OOpa3us! 66U 0TOOpaHs! Ha 6, 8 1 12 CyTKH.

@ur. 9 - CoxmepxaHue BHICOKOMAHHO3HBIX TNIMKO(OPM B PEKOMOMHAHTHBIX O€JKax, SKCIPECCUPYEMBIX
KJIETKaMH, PacTyLIMHU Ha cpelie KyJIbTHBHPOBAHUS KJICTOK, COAEpIKallel aprMHUH MOHOTHIPOXJIOPHI B KOH-
neHTpanusx 2,2, 4,4, 6,5 8,7 u 17,5 MM. O6pazen 8,7 MM BBICTYIAN B KauecTBE KOHTpOIIst. OOpasIsl OBLIH OTO-
OpaHbl Ha 4 CYTKH KOHTPOJIBHOTO TIep(y3HOHHOTO aHAIH3a.

@wur. 10 - CoxepxaHne BHICOKOMaHHO3HBIX TNIMKO(GOPM B pEKOMOWMHAHTHBIX O€NKax, dKCIPECCHPYEMBIX
KJIETKaMH, PaCTYIINMH Ha Cpeie KyJIbTUBUPOBAHUS KIICTOK, JONOJTHEHHON Pa3TUYHBIMIA HHTHONTOpPaMH apTriHa-
361. BEC rugpoxsopun (BEC), DL-o-mudropmermnopautus rugpoxiopun (DL-a), coms NO-ruapokcu-L-
aprunuH MoHoanerata (NG) u conb No-rugpokcu-Hop-apruaus auanerata (Nw) B koHuentpanusax 1, 10 u 20
MKM. KoHTpomas He comepkan naruOuTop. OOpasmpl ObLTH 0TOOpaHbl Ha 4 CYTKH KOHTPOJIBHOTO TIep(y3nOHHO-
TO aHaJu3a.

®ur. 11 - ConepkaHue BHICOKOMAHHO3HBIX TIMKOPOPM B PEKOMOWHAHTHBIX OelKax, dKCIPECCUPYEMBIX
KJIETKaMH, PAcTyIIUMH Ha cpele KyJIbTHBHPOBAHUS KIIETOK, coaeprkameld mHruoutop apruHazsl BEC ruapo-
xynopun (BEC) B xonnentpamusax 0,0, 0,01 u 0,5 MM u DL-a-mudTopmetmnopautud ruapoxiopua (DL-a) B
koHneHTparusax 0,0, 0,01, 1,0 u 2,0 MM. O6pa3ibl ObUTH 0TOOpaHBI HA 4 CYTKH KOHTPOJIBHOTO Mepdhy3HOHHOTO
aHaJIM3a.



047861

IMoapo6Hoe onucanue CymHOCTH U300peTeHuUs:

Bbu1o ycTaHOBNIEHO, UTO cojepKaHHE BBICOKOMAaHHO3HBIX TNTMKO(OPM SKCIPECCHPYEMOT0 PEeKOMOHWHAHT-
HOTO TJIMKOIPOTEHHA HAXOMIIOCH IO/ BIMSHHEM aKKyMYISIIUH OPHUTHHA B KIETKE-XO3IWHE W B pe3yibTare
MOJKET YIIPABIATECS IIyTEM PETYIHPOBAaHUA MEeTab0JIM3Ma OPHUTHHA B KIICTKE-X03SMHE.

OpHHUTHH TIPEACTABIIACT COO0H HEKOAMPYIONIYI0 OEJIOK aMUHOKHCIIOTY, KOTOpasi y4acTBYET B IHKJIE 00pa-
30BaHMsI MOUYEBUHBI, CHHTE3€ MOJMAMUHOB U MeTabonm3Me apruauHa. OpHUTHH Takke SBISICTCS MPEKypCcOpoOM
TIyTamaTa W MpoJInHA Yepe3 aKTUBHOCTh OpHUTHH-S-amuHOTpaHcdepassl (OAT), cm. @wur. 1. Y demoseka je-
¢urut OAT MPUBOAUT K THPATHOW aTpOodUU COCYTUCTON 000m0ukn B ceTdaTku (GA), pacCTpoOMCTBY, XapakTe-
pU3yOIIEeMycs AeTeHepanrell ceTyaTku W HakorieHnd B tutasme opuutnHa (Takki K et al., Br J Ophthalmol.
1974; 58(11): 907-16). B mbimuno# monenn OAT-neduimra, apruHUH-OrpaHUYHBAIOIIAS HETa MPOJIEMOHCT-
pHUpOBaJia yMEHBIIICHUE YPOBHEH OPHUTHHA B IIa3Me U MpeaoTBpainaia nereHeparmro ceryatku (Wang T et al.,
PNAS 2000; 97(3): 1224-1229). Opuurnnaaexapbokcmiaza (ODC), koTopas KaTaau3upyeT MpeBpalieHre OpHH-
THHA B MyTPECUUH, SBISACTCS CKOPOCTh-IMMUTHPYIOMIMM (hepMEeHTOM IyTH OmocuHTe3a momuamuHOB (Pegg A,
JBC. 2006; 281(21): 14529-14532). Cunte3 n crabunsHocTh ODC, a Takke aKTHBHOCTH TpaHCIIOpPTEpa MOJIHU-
aMUHOB, 3aBUCHUT OT OCMOTHUYECKHX YCIOBHI OKpyxatomiei cpeanl (Munro G et al., BBA 1975; 411(2): 263-281;
Tohyama et al., Eur J Biochem. 1991; 202 (3):1327-1331; Michell J et al., 1998; 329:453-459). VYcuneHusIi
OMOCHHTE3 TIOJTMAMUHOB CBSI3aH C MOBBIMIEHHOW YCTOMYNBOCTHIO K OCMOTHYECKOMY CTpeccy y pacteHuit (Alca-
zar R et al., Biotechnol Lett 2006; 28:1867-1876). IIpeBpaiieHre OpHUTHHA B MUTPYJUTHH KaTaIHU3UPYETCS Op-
HUTHHTpaHCcKapObammiazoi (OTC) kak dacTh 1ukia odpasoBanus ModeBUHBI. Jepummur OTC y monet mpuBo-
JUT K HakoruieHuto ammuaka B kpoBu (Hopkins et al., Arch.Dis.Childh., 1969 44:143-148). Metabonu3m opHH-
THHA MPOHUCXOJUT U B IUTO30JI€, 1 MUTOXOHAPHSAX, ¢ KatanusupyembiMu rocpeactsoM OTC u OAT merabonu-
YECKHMH dTalaMH, MPOMCXOJSIIUMHI B MUTOXOHAPHUSAX. MUTOXOHIpUANbHEIM TpaHcnopTep opHuTHHA ORNTI
TpeOyeTcs Il UMIIOPTa OPHUTHHA B MUTOXOHApHUH. Y yenoeka myTtarmu B ORNT1 oTBewaroT 3a CHHAPOM TH-
MEPOPHUTHHEMUH, THIIEpaMMOoHreMun, romouutpyunaypur (HHH), koToperit XapakTepu3yeTcst MOBBIIICHHBIM
ypOBHEM OpHHUTHH U amMmuaka B mazMme (Camacho et al., Nat Genet (1999); 22:151-158); (Valle D et al, 2001,
1857-1896).

Kak ommcano B HacToAIIeM TOKYMEHTE, CTEIICHh HAKOIUICHUS OPHUTHHA B KJICTKE-XO3SMHE, U3MEpEHHAS
MOCPENICTBOM BHEKJICTOUHBIX YPOBHEH OPHUTHHA B KIETOYHON KYJIbTypaJbHOW cpesie, KOpperupoBaa ¢ coep-
JKaHUEM BBICOKOMAHHO3HBIX TIMKO(POPM IKCIPECCUPYEMBIX PEKOMOWHAHTHBIX TIMKOMPOTEHHOB. YIIpaBIICHHE
BBICOKMM COJep)KaHHEM MAaHHO3BI MOKET OBITh JOCTHTHYTO ITyT€M PEryIHpOBaHMS MeTabomm3Ma OpHHTHHA B
KJIeTKe-xo3suHe. V300peTenue obecnednBaeT crocod i YIpaBIeHHUs COACPKAHWEM BBICOKOMAHHO3HBIX TJIH-
KO(pOpM pEeKOMOWHAHTHOTO O€liKa, BKJIFOYAIONIMKA KYJIFTUBUPOBAHUEC KICTKH-XO3SMHA KCIPECCHUPYIOMIEH pe-
KOMOWHAHTHBINA OCIIOK B KYJIBTYypE KICTOK B YCIOBHSIX, KOTOPBIC PETYIUPYIOT METa00IM3M OPHUTUHA B KJICTKE-
X03siHE. MeTaboJM3M OpHUTHHA MOXHO PETYJIHPOBATh YMEHBIIAS WIH YBEIUYHBAs HAKOIUICHHUS OPHUTHHA B
KIIeTKe-X03suHe. Hacrosimee u3o0peTcHHe 00ecrednBacT CHOCOOBI MONyYeHHsS PEKOMOWHAHTHBIX OCIKOB, B
KOTOPBIX CHI)KEHO HJIH TIOBBIIICHO COJCPKAHNC BHICOKOMAHHO3HBIX TITUKO(QOPM, BKITFOYAIOIIUI KyJIbTHBHPOBA-
HHUE KICTKH-XO03SMHA, KOTOPast IKCIIPECCUPYET PEKOMOWHAHTHEIA OEJIOK B KYJIbTYPE KICTOK, IPH 3TOM PETYIIH-
pyeTcsl HaKOIUICHHE OPHUTHHA B KIIETKES-X03SHHE.

MeTaboam3M OpHUTHHA OTHOCHTCS K XMMHYECKUM M (DEPMEHTATHBHBIM PEaKLHUSAM U IIyTSIM, BOBJICUCH-
HBIM B OWMOCHHTE3, TPaHCIIOPT, KaTabOJIMYECKHE TPOIECChl U MeTabOoJMYecKue mpeoOpa3oBaHWs OPHHUTHHA.
Hukn oOpa3oBaHIsI MOYEBHHEI, CHHTE3 [TOJTHAMWHOB, CHHTE3 KpPEeaTHHA ¥ MUTOXOHAPHAIBHBIN ITyTh KaTaOoIm3-
Ma OpHHTHHA SBIAIOTCS MpuMepaMu MeTabonm3ma opHuTHHA. OOIee mpencTaBieHre MPOAEMOHCTPHPOBAHHO
Ha ¢wur. 1.

HakormneHne OpHUTHHA B KJICTKE-XO3SWHE SBISCTCS CIICACTBHEM HM3MEHCHHOTO METa0OJIM3Ma OpPHHUTHHA.
CTeneHbp HAKOIUICHUS OPHHUTHHA B KJIETKE-XO3SHHE MOXKET YIPABIATHCS IMyTEM PEryTUPOBAHUS METaboJIM3Ma
OpHHUTHHA. YPOBHH BHYTPUKJICTOYHOIO META0OJHTa MOTYT OBITh OTPa’KECHBI B BHECKJICTOYHBIX YPOBHSX (T.C.,
WU3MEPEHHBIX B KJICTOYHON KyJIbTYpajdbHOU cpenbl). HINKATOp HAKOIUICHUS OPHHUTHHA B KIICTKE-XO3SHMHE MO-
JKeT OBITH MOJTyYCH ITyTEM U3MEPEHUS KOJMYECTBA OPHUTHHA CCKPETUPOBAHHOTO B KICTOYHYIO KYJIBTYPAIbHYIO
cpeny. OnmcanHbIe B HACTOAIIEM JTOKYMEHTE, TUHAMUYECKHE MOBHIIICHIS YPOBHS OPHUTHHA OBUTH 3a(HKCHPO-
BaHBI B KJIIETOYHOH KyJIbType 06€3 J00aBIeHHUs SK30T€HHOT'0 OPHUTHHA.

"Coneprkanue BBICOKOMaHHO3HBIX TIHKOQOpM", "ypOBEHb BHICOKOMAHHO3HBIX TJIMKAHOB" W "YPOBHU BBI-
COKOMaHHO3HBIX BHIOB" HCIIONB3YIOTCS B3aMMO3aMeHsAeMO U 00o3HavaroTcs abopesuarypamu "HM", "%HM",
"HMN" uwmm "%HMN" 1 0THOCSATCS K OTHOCHTEIEHOMY MPOIEHTHOMY COJEPKAHNUI0 KOMOMHUPOBAHHBIX BHIOB
TJIMKaHOB MaHHO3bl 5 (Man5), manHo3bl 6 (Man6), manHo3bl 7 (Man7), MmanHO3bl 8 (Man8) W MaHHO3bBI 9
(Man9).

Bruto ycTaHOBIICHO, YTO YPOBEHb OPHUTHHA, CEKPETHPYEMBI B KICTOYHYIO KYJIbTYpPaIbHYIO CPEIy, Kop-
PEHPYIOT C COJICPKAHUEM BEICOKOMAaHHO3HEIX MIUKO(POPM PEKOMOWHAHTHBIX TITUKONPOTEHHOB, IKCIIPECCHPYE-
MBIX KJIETKaMHU-X035CBaMHU B KYJIbTYpE KICTOK. B Tex ciydasx, KOrJa HAaKOILUICHHE OPHUTHHA B KIICTKE-XO3SIIHE
OBUTO CHHKCHO ITyTEM KYJIbTHBHPOBAHUS KIICTKU-XO3SMHA Ha Cpelc KYJIbTHBUPOBAHHS KICTOK, COJACpKaIIeH
WHTUOUTOP aprUHAa3bl WK CICPMUH, COJICPKAHUE BHICOKOMAHHO3HBIX TNIHKO(POPM PEKOMOWHAHTHBIX JKCIIpPEC-
CHPYEMBIX TJUKONPOTEHHOB OBUIO CHIDKEHO. B Tex ciywasx, Korja HaKOIUICHHE OPHUTHHA B KIIETKE-XO3SIHE
OBLTO TTOBBIIICHO ITyTEM KYJIbTUBHUPOBAHUS KICTKH-XO3SMHA HA Cpele KyIbTUBHUPOBAHMA KIIETOK, COAEpIKaIIen
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OPHUTHH WX apTUHHH, COJICPKAHUE BEICOKOMAHHO3HBIX TIHKO(OPM PEKOMOWHAHTHBIX YKCIPECCHPYEMBIX TITH-
KOTIPOTENHOB OBLJIO MOBHIMICHO.

Hacrosmee m3o0perenne obecrieqnBaet crnocod peryanpoBaHUs HAKOIUICHNS OPHUTHHA B KJIETKE-XO35SHHE
MyTeM KYyJIbTHBHPOBAHUS KIETKH-X03MHA HA Cpeie KyJIbTUBHPOBAHUS KIETOK, COAEpPKAIIEH WHTHOUTOp apru-
HAa3bl

ApPrUHHMH SBISETCS METabOJIMYeCKUM MPEIIICCTBEHHUKOM OPHHUTHHA, a apruHa3a MIpeACTaBiIIeT COOOH
(hepMeHT, KOTOPBI KaTanu3upyeT MpeBpalleHie apriHUHA B OPHUTHH. BBIJIO OTMeUeHO, 4TO ypOBHHU 3KCIIpec-
cun MPHK aprunassr cooTHOCSTCS ¢ 00EMOM HAKOIUICHUSI OPHUTHHA IIPH CPABHEHUHN META00INIECKUX TpOdH-
Jei ¥ npoduiIeH SKCIPECCHU PA3NIUYHBIX KICTOYHBIX JIMHUH. BIOKUpPYS aKTUBHOCTH aprHHA3bI HHTHOUTOPOM
aprUHa3bl BO3MOXHO IMOTCHIMAIbHO CHU3UTH YPOBHHU HPOAYIHMPOBaHUS opHHTHHA. OmHako 3(deKTHBHOCTH
WHTUOMTOPOB aprHHA3bl MOXKET OBITh HApYIICHA M3-32 BRICOKOTO YPOBHS aprUHHHA B KICTOYHOW KYJIBTypalb-
HOHM cpene. Kpome Toro, CymiecTByrOT M Ipyrue MeTaOOJIMUeCKHE MpeNIIeCTBEHHUKA OpPHHUTHHA (Halpumep,
TIyTaMaT U IposuH, cM. Our. 1), KOTOpble MOTYT CIIOCOOCTBOBATh HAKOIICHHUIO OPHUTHHA.

Kak onmcano B HacTosieM AOKyMEHTE, ObUIO YCTaHOBJIEHO, YTO COJEp)KaHHE BHICOKOMAHHO3HBIX TJIMKO-
(hopM PEKOMOMHAHTHBIX TJIHUKONPOTEHHOB, 3KCIPECCHPYEMBIX KYJIHTHBHPYEMOW KIETKONH-XO3SMHOM, MOXET
YOPaBIATECS IIyTeM I00aBIICHHUS WHTHOWTOpA aprWHAa3bl B KIETOYHOW KyJNbTypaJibHOW cpere. biokupoBanme
AKTUBHOCTH apTHHA3BI COKPATHIIO 00BEM NPOAYIMPOBAHMS OPHHUTHHA B KIIETKAaX-X035€BaX, CHH3MIO yPOBEHBb
BBICOKOMAHHO3HBIX TIIMKAHOB 3KCIIPECCUPYEMBIX PEKOMOWHAHTHBIX TIHKOIIPOTCHHOB.

ApruHaza Taxxe HHruoupyeT opautuHTpanckapoamminazy (OTC) (Vissers et al., (1982) J. Gen. Microbio.
128:1235-1247). brnokupoBaHWe aKTUBHOCTH apTHHA3bl HE TOJBKO YMEHBIIAET MPOIYIIMPOBAHUE OPHUTHHA W3
aprMHUHA, HO MOTEHIUAJIBHO MOXKET ocyabuth moxasienue aktuBHoctd OTC, obecrieunBas mnpeoOpazoBaHue
OpHHUTHHA B IUTPYJUIHH, MPUBOJISIIEE K TOMOTHUTESIHPHOMY CHIDKCHHIO HAKOIIICHUST OpHUTHHA (cM. Dwr. 1).

VY marnuentoB ¢ HemoctaTo9HOCThI0 OTC HaOMIOOar0TCS MOBBINICHHBIC YPOBHA aMMHaKa. [Ipy moBbITICH-
HOW 3KCIPECCHUU WM aKTUBHOCTH apTHHA3BI B JHMHHUAX KICTOK-XO035CB, YKCIPECCHPYIOMNX PEKOMOUHAHTHBIN
0CIOK ¢ BHICOKUMH YPOBHSIMH BBHICOKOMAaHHO3HBIX TJIHUKAaHOB, MHIynupyetr muarudoumpoanue OTC, 310 Takke
MPHUBOJIUT K YBEIHMYCHHUIO YPOBHSI aMMHaKa. Y BEIHICHNE BHYTPHUKICTOYHOTO YPOBHS aMMHaKa MOXKET U3MEHHUTh
rpagueHT pH B anmmapate ['oybku 1 BBI3BaTh HEONTHMAJIbHOE TIEpepacipeielieHue TIINKO3WITpaHcdepas, 9To
MPUBOIWT K TMOBBIIICHHIO YPOBHS BRICOKOMAaHHO3HBIX TJTHKAHOB, M3-3a HETIOJIHOTO BETBJICHUS TTTMKaHA B KOM-
miekce [Nompmkxu (Campbell et al, (1973) NJM 288 (1):1-6; Hopkins et al., (1969) Archive of Disease in Child-
hood 44 (234):143-148; Miihling et al, (2001)Amino Acids 21(3):303-318; Park et al., (2000) J. Biotechnol
81(2):129-140; Rivinoja et al., (2009) J. Cell Physiol. 220 (1):144-154; u Axelsson et al., (2001) Glycobiology
11(8):633-644).

[puroaHpIc HHTUOUTOPHI APTHHA3EI U3BECTHHI B JAHHOW 00JaCTH TEXHUKHU M TOCTYITHBI 13 KOMMEPYECKUX
UCTOYHUKOB. Takue MHruOUTOpHI apruHasbl BkiodaroT BEC ruapoxmopua, DL-o-nmudTopMeTHIOpHUTHH TH/I-
pOXJIOpH; NG—FI/I,I[pOKCI/I—L-apFI/IHI/IH 1 NO-THIPOKCH-HOP-apTHHHUH. B 0THOM BapuaHTe peann3aliud HHIHOUTop
apruHassl npezacrasisier coboit BEC (S-(2-6opatun)-1-uncrenn) nwian DL-a-nudropmernnopuutia. B ogHom
BapuaHTe peajn3alliil MHIHOUTOp apruHassl mnpencrasisier coboit BEC (S-(2-6opatnin)-1-uucrenn). B ogaom
BapHaHTE peai3alid HHTHOUTOP apruHa3bl IpeAcTaBiseT coboi DL-a-audropMeTHIOPHUTHH.

WHruburopsl apruHa3sl MOTYT OBITH JOOABIICHBI B KJICTOYHYIO KYJIBTYpaIbHYIO CpEly B KOHIICHTPALIUH,
paBHO#l o MeHbIIe Mepe 10 MKM, Al CHUKEHHSI YPOBHEW BHICOKOMAHHO3HBIX TJIMKAHOB HKCIPECCUPYEMBIX
PEKOMOMHAHTHBIX OEJIKOB 0e3 CYIIeCTBEHHOTO BIHMSIHMS HA MPOAYKTHBHOCTH. B OIHOM BapmaHTe peanu3aliu
KOHIIEHTpaIsl MHTHOUTOpa apruHasbl cocTarisieT oT 10 MkM o 2 MM. B npyrom BapumanTe peanu3aliui KOH-
[EHTpanys HHruOuTOpa apruHasbl cocraBisieT 10 MkM. B npyrom BapuanTe peann3annyl KOHIICHTPALUS WHTH-
6uropa apruHassl coctaBimsieT 0,5 MM. B mpyrom BapmanTe peanm3anyuy KOHIEHTPAIWS MHTHOUTOpa aprHHA3HI
cocrapisieT | MM. B apyrom BapuaHTe peanu3arvii KOHIEHTPAIHUS HHIMOUTOpa apruHA3bl COCTaBiIsIeT 2 MM.

HaxkorieHre OpHUTHHA B KIETKE-XO3HHE MOXKET TaKXKE PETYJIHPOBATHCS IyTeM KyJIbTHBHPOBAHUS KJICT-
KHU-X03s5IMHa Ha cpelie KyJIbTUBUPOBAHUS KIETOK, COIepKalllel CIIEpMUH, KaK OITUCaHO B MpuMepax Hike. OpHU-
THUH, O] JeiicTBUeM opHHUTHHACKapOokcunasel (ODC), mpencTaBisieT co00i OTIPaBHYIO TOYKY JUIS ITyTH METa-
00MM3Ma MOJMAMUHOB U CHHTE3a TOJIMAMUHOB MYTPECIIUHA, CIICPMUIUHA U CIIEPMHHA. DK30TCHHO BHECCHHBIN
CIIEpPMUH MOJKET OBITh UCTIONB30BaH Jis nHakTuBanuu ODC HanpsMyro, Wwin 4epe3 aHTu3uM, cMm. Owur. 1. MHak-
tuBaiyst ODC MoXeT NpUBECTH K HAKOIUICHUIO OPHUTHHA, KaK OMHUCaHO HUke. [IyTeM orpaHn4eHus KOJIU4eCT-
Ba DK30TCHHO BHECEHHOTO CIIEPMHHA, mojaBieHrne akTHBHOCTH ODC MokeT OBITH CHATO W OPHHTHH MOXKET
OBITH METa0OIM3UPOBAH 10 ITYTH MOJIMAMUHOB, YTO MPUBOJUT K COKPALICHNIO 00beMa HAKOIUIEHUS! OPHUTHHA B
KJIIETKE-XO351HE.

CriepMrH MOXeET OBITh JOOaBJIEH B KJICTOYHYIO KYJNBTYPAaJbHYIO CpEIy B KOHIIEHTPAIMH, MCHBIIE WIH
paBHOU 35 MKM, ISl CHHXKEHHS YPOBHEH BBHICOKOMAHHO3HBIX TJIMKAHOB 3KCIPECCUPYEMBIX PEKOMOMHAHTHBIX
OenmkoB 0e3 CYIIECTBEHHOTO BIMAHUS Ha MPOTYyKTHBHOCTH. B omHOM BapmaHTe peanu3alndél KOHIICHTPALWS
criepMuHa cocTaBisieT oT 7 MKM g0 35 MxM. B onHOM BapuaHTe peai3aliiyd KOHLEHTPALUS ClIEpMUHA COCTaB-
nset ot 17 MxM 10 35 MxM. B onHOM BapuaHTe peanu3alii KOHIEHTpALUs CIIEPMHUHA COCTaBIsET OT 7 MKM
Jgo 17 MxM. B npyromM BapuaHTe peanu3aliy KOHIEHTpanus crepMuHa cocraiser 35 MxkM. B npyrom Bapuan-
Te peali3aliy KOHICHTPANKs CliepMUHa cocTaBiseT 17 MkM. B npyrom BapmaHTe peanu3aniy KOHICHTPAIHS
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CIIEpMHUHA COCTaBIIsAET 7 MKM.

Jpyrum criocoboM peryaupoBaHus MeTaboIU3Ma OPHUTHHA SIBIISIETCS YBEJIMUCHNE HAKOTUICHHSI ODHUTHHA.
B oxHOM BapuaHTe peanu3any H300peTCHHE 00ECTIeUnBaEcT PEryJIUpOBaHIE HAKOIJICHUS! OPHUTHHA B KIIETKE-
XO35MHE ITyTeM KYyJIbTHBHPOBAaHUEM KJICTKH-XO35IMHA Ha CPele Ul KyJbTHBUPOBAHUS KIETOK, COIEpIKalel op-
HUTHH, apTHHUH, UHTHOUTOP OPHUTHHIEKAPOOKCHIIA3bl, HHTHOUTOP OPHUTHHAMUHOTpAHC(EPa3bl, HHTHOUTOP
CHHTAa3bl OKCHJIA a30Ta WJIM HHTHOUTOP aprHHUHICKapOOKCHIA3bI.

Kak ommcaHo B HacCTOSIIIIEM AOKYMEHTE, YPOBHH BHEKJICTOYHOTO OPHUTHHA B KJIETOYHOW KYJIbTypaIbHOU
cpezie KOppENUpOBalIN C YPOBHSAMH BBICOKOMAHHO3HBIX TNIMKAHOB PEKOMOWHAHTHBIX TIHMKOIPOTEHHOB. BpuIO
YCTaHOBIICHO, YTO KYJbTHBUPOBAHHUE KIICTOK-X035€B, IKCIPECCUPYIONINX PEKOMOMHAHTHBIC OEKH B KJICTOYHOMN
KyJIbTypaJIbHOH cpefie, colepikalieil OpHUTHH, IPUBOAMIO K 00pa30BaHHIO PEKOMOMHAHTHBIX TIIHKOIPOTEHHOB,
MMEIOIINX TOBBIIIEHHBIH YPOBEHb BHICOKOMaHHO3HBIX TJIIMKAaHOB.

Kaxk onmcano Bbllle, HAKOIIGHHE OPHUTHHA B KJICTOYHON KyJIbTYPAJIBLHOM cpenie, BEPOSTHO, OTPasKaeT U3-
MEHEHHSI B METa0OJIN3Me OPHUTHHA, KOTOPBIE MOTYT IIPUBECTH K HAKOIUICHHUIO aMMHaKa, MOX0XXUMH Ha TaKHe y
MalMeHTOB, UMEIONINX Je(eKTHbIE TeHbl MeTaboIM3Ma OpHUTHHA (HarpuMep, HenoctaroyHocts OTC wim my-
tarss ORNTI1). B To Bpems kak KJIETOYHBIH MEXaHU3M, 00YCIIaBIIMBAIOIINN YBETUICHHE KOJMYECTBA BBICOKO-
MaHHO3HBIX TNIHKO(OPM, MHIYIHPOBAaHHOE aMMHMAKOM, HE H3BECTCH, ObUIO BBICKA3aHO INPEIIOJIOKEHUE, UTO
U3MeHEeHHs B rpagueHTe pH B anmapate "oy MOXET MPUBECTH K HEONTHMAIBHOMY IEpepacipeneIeHHIO
TIKo3unTpaHcdepas. ITH U3MEHEHHSI MOTYT IPUBECTH K CHIDKCHHUIO JOCTYITHOCTH (PEPMEHTOB TIIMKO3HIHPO-
BaHMS, AJIS 3aBEPIICHUS BETBJICHUS INTUKAHOB, M, CJIEA0BATEIBHO, IPUBECTH K MOBBIIICHHBIM YPOBHSAM BBICOKO-
MaHHO3HBIX TJIMKAHOB.

Jlpyroii BepOsITHBIN CIIEHapHii COCTOMT B TOM, YTO HAKOIUICHWS OPHHUTHHA MOTEHIMAIHHO BBHI3HIBAET HAa-
pYILICHHE OKUCIUTEIHFHO-BOCCTAHOBUTEIBHOTO TOMeocTa3a (Zanatta et al., (2013) Life sciences 93(4): 161-168).
OpHHUTHH KOPPEIHPYET MOJOKUTEIBHO C BHICOKOMAaHHO3HBIMH TJIMKaHaMH, CBUAETEILCTBYS O BO3MOXKHOCTH
TOTO, YTO COZAEP)KaHWE BBHICOKOMAHHO3HBIX TNIMKO(GOPM pPEryaupyeTcsi OKHCINTEIbHO-BOCCTAHOBUTEIBHBIM CO-
CTOSIHHEM KJIeTKH. OpHUTHH MOJET YBEJIUYUTH YPOBHHM OKHCIICHHMS JUMUAOB. [I0CKOIBKY MHOTHE peryanpyro-
MUe TIMKO3WINPOBaHNE (PEPMEHTHI CBSI3aHbI C JIMIMIHOW MEMOpaHOW, N3MEHEHHS JIMIUAHOTO OKUCICHUS, BBI-
3BaHHOTO HAKOIICHUEM OPHHUTHHA, MOXET MOTCHIIUAJIBHO TIOBIUATH Ha IIEJIOCTHOCTh M aKTHBHOCTH (DEpMEHTOB
pErynupoBaHus TIMKO3WINpOoBaHus B ammapare ['onpmxu u OIIP u BociaencTBUM MOBIUSTE Ha COAEPKaHUE
BBICOKOMAHHO3HBIX TTIHKO(GOPM.

OpHUTHUH MOXET OBITh HO00aBIEH B KIECTOYHYIO KyIbTypalbHYIO CPeldy B KOHICHTPAIMM, PABHOU IIO
MmeHbIneil Mepe 0,6 MM, 111 TOBBIIEHUS] YPOBHEH BBICOKOMAHHO3HBIX TIIMKAHOB HKCIIPECCHPYEMBIX PEKOMOH-
HaHTHBIX OENKOB 03 CYIIECTBEHHOTO BIHSHUS HA MPOAYKTHBHOCTb. B OIHOM BapmaHTe peannu3alvy KOHIICH-
Tpauus opHuTHHA cocTaBiseT 0,6-14,8 MM. B onHOM BapuaHTe peann3aluil KOHIEHTPALUs OPHUTHHA COCTAB-
nset 6-14,8 MM. B npyroM BapuaHnTe peanu3alMu KOHIEHTpanust opHUTHHA cocTaBugeTr 0,6 MM. B npyrom Ba-
pHaHTe peanu3anuy KOHLEHTPALs OPHUTHHA cocTaBisieT 6 MM. B npyrom BapumanTe peanu3anyn KOHIEHTpa-
sl OpHUTHHA cocTaBiseT 14,8 MM.

APpTrUHUH SBISIETCSI META00INYECKUM ITPEANIECTBEHHUKOM OPHUTHHA. BBIJI0 00HapyKeHO, YTO YPOBHHU BBI-
COKOMAaHHO3HBIX T'THIKAHOB YBEIMUYMBAIOTCSI B PEKOMOWHAHTHBIX O€JKaX, SKCIPECCUPYEMBIX KIETKAMH, PaCTy-
UMY Ha CpeZie KYIbTHBUPOBAHUS KIETOK, COJCpIKaIei SK30TCHHBII apruHUH. YBEIHICHUE KOJIUIECTBA IK30-
TEHHOTO aprHMHUHA YBEIMYMBAET KOJIMYECTBO METaOOIMUYECKOTO MPEAINIECTBEHHHKA, JOCTYIHOTO Ul CHHTE3a
OPHHTHHA, TEM CAMBIM YBEJIMUMBAsl yPOBCHb OPHUTHHA B KJIETKaX-X035€Bax.

Hacrosmee n300pereHne obecneunBaeT peryIMpoOBaHNEC HAKOIUICHUS] OPHUTHHA B KJIETKaxX-X03s€Bax Iy-
TeM J00aBJIEHHs B KJIETOYHYIO KyJIbTypajbHYIO CpPely aprWHHHA B KOHIEHTpauuH 1o MeHplield mepe 8,7 MM
JUISL TIOBBIIICHHS YPOBHEH BBHICOKOMAHHO3HBIX TJIMKAHOB HKCIPECCHUPYEMBIX PEKOMOMHAHTHBIX OellkoB 0e3 cy-
IIECTBEHHOT'O BIIMSHMS Ha NMPOAYKTHBHOCTH. B 01HOM BapmaHTe peann3aliiy KOHIIEHTpaUUsl aprHHUHA COCTaB-
nset ot 8,7 MM o 17,5 MM. B apyrom BapuaHTe peanu3alui KOHLIEHTpAlMs aprMHUHA cocTaBiseT 8,7 MM. B
JpYyroM BapHaHTE peaji3alliy KOHIEHTpPAIs apruHIHA cocTasisier 17,5 MM.

HaxoruieHre opHUTHHA MOXKET PETYJIMPOBATHCS MyTeM J00ABICHHS B KJICTOYHYIO KYJIbTYPaJbHYIO Cpery
uHTHONTOPOB opHUTHHIEKapOokcmnaspl (ODC), opaurmHamMuHoTpancdepassl (OAT), cMHTa3bl OKCHAA a30Ta
(NOS) nnn apruannaexapookcmnassl (ADC), TeM caMbIM MPEAOCTaBIIS BO3MOKHOCTD PETYITUPOBaHUS METa00-
JIU3Ma OPHUTHHA U HAKOIUICHUS OPHUTHHA B KJIETKE-XO35IMHE, IS YIPABICHUS COAEPKAHUEM BBICOKOMAaHHO3-
HBIX TIUKO(GOPM PEKOMOWHAHTHOTO OeIKa.

HaxkoruieHre OpHUTHHA MOXET OBITh YBEJIMUEHO ITyTeM OJOKHPOBAaHMSA aKTHBHOCTH METaOOIU3UPYIOMINX
opautuH (pepmeHToB, Takux kak ODC u OAT (cm. @wr. 1). HuzkomonekyisspHble HHTHOUTOPHI, CIICITU(UIHBIE
k ODC, takne kak ansda-gudropmermwnopautud (DFMO) u nuneponnnbyrokeun (I1IBO), sBistoTes koMmmep-
yeckn poctynHeiMH. OAT 6nokupyercs S-propmerunopaututoM (5-FMOrn) T (Daune et al., 1988, Biochem J.
253:481-488). Hacrosimee n3o0pereHne obecrieynBaeT NOMOIHEHHUE KYJBTYPHI KIETOK 3TUMH MHIMOMTOpaMHu
JUISl YCUJICHUSI HAaKOIUICHUsI OPHUTHHA B KJICTKAaX-X03s€Bax JUIS yNpPaBJIECHUs COJCPKaHHEM BBICOKOMAaHHO3HBIX
rIMKO(OpM peKOMOMHAHTHOTO OeJKa.

HaxkoruieHus: OpHUTHHA MOTYT PEryJHpOBaThCs IyTEM OJIOKHPOBAHUS aKTHBHOCTH (DEPMEHTOB, PETYIIH-
pyromux HakoruieHue apruauHa (®dur. 1). MHrubupoBanne aKTHBHOCTH CHHTa3bl OKCHIA a30Ta HU3KOMOJICKY-
JNAPHBIMH MHTHOMTOPAMH, TAKHMH, KaK 2-3THI-2-THONICEBIOMOUYeBHHA M N-murpo-L-aprummn, u LO-
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MOHOMETWII-L-apruHuH, W/WIM aKTUBHOCTH apTMHHHAEKAapOOKCHIIa3bl MOCPEACTBOM acCUMETPUYHOTO IMMETH-
napruanHa (ADMA) MOXeT yCHIIMTh ITOTOK NpeoOpa3oBaHUsl aprMHHHA B OpHUTHH. Hacrosiiee n3obperenne
obecrieunBaeT JOMOIHEHNE KYIbTYpPhl KJIETOK 3THMH WHTHOUTOpaMHM Ul YCUJICHHUS] HAKOIUICHHS OPHUTHHA B
KJIETKE-X035HMHE ISl yIIPABICHHsSI COJCP/KaHNEM BEICOKOMAHHO3HBIX TTIMKO(GOPM PEKOMOMHAHTHOTO OelKa.

B opgHOM BapmaHTe peann3alué N300pETEHUs] MPEAYCMOTPEHO, YTO KIETOYHAs KyJIbTypajbHas Cpeaa
MPEACTaBISIET CO00I OECCHIBOPOTOUHYIO KIETOUHYIO KyJIbTYypalbHYIO Cpely. B ogHOM BapmaHTe peanu3aiiu
KJIETOYHAs KyJIbTypaibHas Cpea MPeICTaBIsIeT co00i MPOTOUHYIO KJIETOUHYIO KyIbTypaIbHYIO CPELy.

Hcmonp3yeMble B HACTOAIIEM U300pETSHUH TEPMUHBI "TIUTATENbHAS Cpelia ISl KyJIbTHBUPOBAHHS KIETOK"
(Taxoke HasbIBaeMas "KyIbTypaldbHas cpefa’ "KiIeTodHas KyJabTypalbHas cpena", "IUTarenbHas cpepa s
KyJIBTYpBI TKaHEH'") OTHOCATCS K JIIOOOMY NMUTATEIILHOMY PacTBOPY, HCIOJIB3YEMOMY JUISl BBIPAIIMBAHUS KIICTOK,
HarpuMmep, KIETOK JKMBOTHBIX WIM MIICKOIHTAIOIINX, U KOTOPBIH OOBIYHO oOecrednBacT 110 MEHbIIEH Mepe
OJIMH WX OoJiee KOMIOHEHTOB M3 CIEAYIOIIMX: UCTOYHHMK SHepTruH (OOBIYHO B (hOpME YITIEBOAOB, TAKMX KaK
TIII0K032a); OJHA MM OoJiee M3 BCeX HE3aMEHHUMBIX aMHHOKHCIIOT, U, KaK IPaBUIIO, IBaALaTh OCHOBHBIX aMHUHO-
KHUCJIOT, TUTIOC IMCTEUH; BUTAMUHBI W/WJIM IPYyrHe OpraHMYecKre BEIecTBa, KaKk MpaBHilo, HEOOXOIMMbIE B HU3-
KUX KOHIEHTPAIHAX; KHPBI HIIH CBOOOIHBIC )KUPHBIC KUCIOTHI; 1 MHUKPOJIEMEHTHI, HAIPUMED, HEOPTaHNIECKHUE
COEMHEHUSI MM TPUPOIHBIE 3JIEMEHTHI, KOTOPBIE OOBIYHO TPEOYIOTCSA B OYEHb HU3KHX KOHLEHTPAIUAX, OObIU-
HO B MUKPOMOJISIPHOM JIHamna3oHe.

[TutaTenbHBIN pacTBOp MOKET HEOOSA3aTETbHO OBITH JOMOJHEH AONOJHUTEIbHBIMA KOMIOHEHTAMHU JUISA
ONTHMU3AINN POCTA KIETOK, TAKMMHU KaK TOPMOHBI U Apyrue (pakTopsl pocTa, HalpUMep, HHCYJIUHOM, TPaHC-
(eppuHOM, SMUAEPMAITBHBIM (PAKTOPOM POCTa, CHBIBOPOTKOM, M TOMY NMOJOOHBIM; COJIIMH, HalIpUMEp, KalbIIKs,
MmarHus u pocdaramu, u Oydepamu, Hanpumep, HEPES; Hykiieo3nnamu u ocHOBaHMSMH, HallpuMep, aJeHO3HU-
HOM, THMHJWHOM, THTIOKCAHTUHOM; M OEJIKOBBIM M TKaHEBBIM THIPOJIU3aTOM, HAapUMEp, THAPOJIM30BAHHBIM
JKMBOTHBIM WJIM PAaCTUTEIBbHBIM OEJIKOM (IIETITOH MJIM CMECH NENTOHA, KOTOPBIE MOTYT OBITH IOJYYEHBI U3 XKH-
BOTHBIX CYOITPOIYKTOB, OUMIIEHHOTO KETaTHHA MM PACTUTEIBHOTO CHIPhS); aHTHOMOTHKAMH, HAaIlpUMep, T'eH-
TaMHIIMHOM; CPEACTBAMH JUIS 3alIMTHI KJIETOK WM TOBEPXHOCTHO-aKTHBHBIMH BelllecTBaMH, Hampumep Plu-
ronic® F68; noanamuHamu, HanpuMep, MyTPECIMHOM, CIICPMUIMHOM WIIN CIIEPMUHOM (CM., Harpumep, [1y0nu-
karust BOUC Ne WO 2008/154014) u nmupysatom (cMm Hanpumep [Tatent CILIA Ne 8053238) B 3aBUCHMOCTH OT
TpeOoBaHuUil KIETOK B KyJIbType H/UIN HEOOXOAUMBIX APAMETPOB KIETOYHOU KyJIbTYpHI.

Cpena Ui KyIbTHBUPOBAHUS KJIETOK BKIIOYAET T€, KOTOPBIC OOBIYHO HCIIOIB3YIOTCSA B W/HIIU H3BECTHEI
JUISL ICTIOJIB30BAHUS B JTFOOOM IIpoIiecce KyJIbTHBHUPOBAHUS KIETOK, TAKOM Kak, 0€3 OrpaHMYeHHH, MMOJyHenpe-
PBIBHOE, PaCIIMPEHHOE MOIYHETIPEPBIBHOE, IEPHOIUUECKOE C MOAMUTKON M/MIM MPOTOYHOE WM HETPEPHIBHOE
KyJIbTHBUPOBAHHUE KIETOK.

KoMITOHEHTB! KyIbTypaabHOH KIETOYHOM CpeAbl MOTYT OBITH HOJIHOCTBIO HU3MEIBUYCHBI B IOPOIIKOBYIO
Cpeay; YaCTUYHO M3MEJbUCHBI C KHUIKUMU 100aBKaMM, BHECEHHBIMHU B KYJbTYpajbHYIO KJIETOUHYIO CPEay II0
Mepe HeoOXOIUMOCTH; WIIM MTUTATeIbHBIC BEIIECTBA MOTYT OBbITh JJOOABJIEHBI B COBEPILCHHO >KUIKOM BHJE KIle-
TOUYHYIO KyJIBTYpY.

"baszoBas" (1M nmepuoandeckas) KJIETOYHAs KyJIbTypallbHasl Cpella OTHOCHTCS K Cpeie KyJIbTUBHPOBAHUS
KJIETOK, KOTOpast 0OBIYHO MCIOJIB3YETCS JUI MHULUALMK KYJIBTYPhI KJIETOK ¥ SBJSIETCS I0OCTATOYHO TTOJIHOM IS
MOAJEPIKKN KJIETOYHON KYIbTYPBI.

"PocToBas" kieToyHas KyJbTypaJbHas cpela OTHOCUTCS K Cpele KyJbTUBUPOBAHHS KIETOK, KOTOpas
OOBITHO MCTIONB3YETCS B KYJIbTypax KJIETOK B IEPHOJT YKCITIOHEHIIMAILHOTO pocTa - "(a3sl pocta", U ABISETCS
JOCTATOYHO MOJTHOW AJISI MOJAEPKaHUS KyJNbTYpbl KIETOK BO BpeMs 3Toil (ha3el. PocToBas KieTo4YHas KynbTy-
panbHas cpefia MOXKET TaKKE COJCpKaTb areHTHI, KOTOpbIe OOECTIEUYMBAIOT BBIKMBAHHE MM YCTOMIMBOCTH K
CENIEKTUPYEMBIM MapKepaM, BKIIOUCHHBIM B JINHUIO KIIETKU-X034MHA. Takue CeIeKIMOHHbBIE areHThl BKJIIOYAIOT,
6e3 orpannyenus, reneruiyH (G4118), HeoMunuH, TUrpoMUnKH b, TypOMHINH, 3€0IIMH, METHOHUH CYyJIb(OK-
CHMUH, METOTpEKcaT, Oe3rIyTaMHHOBYIO KJIETOYHYIO KYJIBTYPHYIO Cpely, OC3IJIMIMHOBYIO KJIETOYHYIO KYJIb-
TYPHYIO CpeAly, THIIOKCAaHTHUH U THMHIHH, WIN TOJbKO THMHU/INH.

"[Ipon3BoacTBeHHAsA" KJIETOYHAS KyIbTypajibHas CpeJa OTHOCUTCS K Cpelie KyIbTUBUPOBAHUS KIIETOK, KO-
TOpast OOBIYHO HCTIONB3YeTCs B KYJIbTypax KJIETOK BO BpeMs NEPEXOIHONW M MPOU3BOJACTBEHHBIX (a3, mocie 3a-
BEpIICHHUs SKCHOHEHIIMAJIBHOTO POCTA, KOTAa HauMHAeTCs NPOAYLHPOBaHUE OelKa, W SBISETCS JOCTATOYHO
TIOJTHOM TSI O AEPIKAHUS KETaeMOH MIIOTHOCTH, KU3HECTIOCOOHOCTU M/MN TPOSYKTHBHOCTH KIETOK BO BpeMs
aTuX (as.

"Tlepdy3noHHas" KIeTOYHAS KYIbTYpaJIbHAS Cpella OTHOCUTCS K cpefie KyIbTUBUPOBAHUS KIETOK, KOTOpast
OOBIYHO HCTIONB3yeTCsA B KyJIbTypax KJIETOK IJIS MOJAEpKaHUs Mep(y3HOHHOTO MIIM HEMPEPHIBHOTO CIIOCOOOB
KyJIbTUBUPOBAHUS, U ABISIETCSI JOCTATOYHO IMOJHOM ISl MOANCPKaHUSA KyJIbTYphI KJIETOK BO BPeMs 3THX IIpO-
neccoB. CocraBbl NepPy3MOHHON KIETOUHON KyJIbTYpaJIbHOM Cpe/lbl MOTYT OBITh 00OTAIIEHHBIMH U OoJiee KOH-
LEHTPUPOBAHHBIMHU 10 CPABHEHHIO C COCTaBaMHU 0a30BOM KJIETOYHOW KyJIBTYpaJbHOW Cpelsl sl mpHucrocolre-
HUA K crioco0y, UCTIONIb3yeMOMYy Il yaaneHus: orpabotanHoi cpensl. [lepdy3nonHas kineTouHas KyJlbTypab-
Hasl Cpe/ia MOKeT OBITh MCIIOJIb30BaHa, Kak BO BpeMs a3kl pocTa, Tak U BO BpeMs (ha3bl IPOIYLIMPOBAHUSI.

KoHneHntprupoBaHHast KI€TOYHAs KyJIbTypaJlbHasl cpella MOXET COJIepiKaTh HEKOTOPHIE MM BCE TUTATEINb-
HBIE BEIIECTBA, HEOOXOMMMBIE VISl TIOAJCPIKAHNS KyJIbTYphl KIETOK; B YaCTHOCTH, KOHIIEHTPHPOBAHHAs cpela
MOXET COJEpKaThb NMUTATEIILHBIC BEIECTBA, ONPECIICHHBIE KAaK MM KaK W3BECTHO MOTPEOIIiEMbIe B TCUCHUE
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(ha3el poynUpOBaHUs KIETOYHOW KyJIbTyphl. KOHICHTpHpOBaHHAS cpela MOXeT ObITh OCHOBaHA Ha JIFOOOM
COCTaBe KICTOYHOH KYJNbTypalbHOU cpebl. Takas KOHICHTPHPOBAHHAS MUTATENbHAS CPEla MOXKET COJCPIKATH
HEKOTOpBIE WIIM BCE COCTABIIIOIINE CPENBI Ul KyJIbTUBHPOBAHUS KJIETOK, HAIPUMEP, B KOHIICHTPAIIUH OKOJIO
2X, 3X, 4X, 5X, 6X, 7X, 8X, 9X, 10X, 12X, 14X, 16X, 20X, 30X, 50X, 100X, 200X, 400X, 600X, 800X wmm
naxe okosio 1000X oT UX HOPMAaJTBLHOTO KOJTHUYECTBA.

Knerounsie KynbTyphl TakKe MOTYT OBITH JOMIOJHEHBI HE3aBUCUMBIMHI KOHIICHTPUPOBAHHBIMH MOPIIUSMH
OTIpeNICIEHHBIX MMUTATEIHHBIX BEIIECTB, KOTOPHIE MOKET OBITH TPYIHO MPUTOTOBHUTH WX SBISIOIIUMHUCS OBICTPO
MOTPEOJIIEMBIMU B KJICTOYHBIX KYJIbTypaxX. TaKUMU MATATEIHHBIMH BEIIECTBA MOTYT OBITH aMHHOKHCIIOTHI, Ha-
NpUMep THPO3UH, HUCTEHH W/WIN IUCTHH (cM., Hanpumep, [Tyommkamms BOUC Ne 2012/145682). B onHoMm Ba-
pHaHTe peaTn3alud KOHICHTPUPOBAHHBIA PACTBOP THPO3MHA HE3aBUCHMO IOCTYIAET B KYJIBTYPY KICTOK, BBI-
palMBaeMyI0 B cpefie KYIbTUBUPOBAHHS KIICTOK, COJICPIKAIIUX TUPO3WH, TaK, YTO KOHIICHTPALUs TUPO3UHA B
KYJIBType KICTOK He mpeBbimaeT 8 MM. B npyroM BapmaHTe peanu3anuil KOHIICHTPUPOBAHHBIA PacTBOpP THPO-
3WHA ¥ [IUCTHHA HE3aBUCHMO MMOCTYIACT B KYJIbTYPY KJIETOK, BEIPAIIIMBAEMYIO B CpEJic KYIBTUBUPOBAHHS KICTOK
JUIICHHON THPO3WMHA, MUCTHHA WIM NUCTeHHA. He3aBUcHMas MOAMUTKA MOXET HAYMHATHCS J0 WM B Hadaje
STama MpoxyIpoBanus. He3aBucuMbIe MOIMUTKE MOTYT OBITH BBIIIOJIHEHBI ITyTE€M HMOIIMHUTHIBAHUS KIETOYHOM
KYJIBTYypalbHON CpPEIbl B TOT K€ MIIM Pa3HbIC THHU, YTO W BBHIMOJHIEMBIC IS KOHIIEHTPUPOBAHHON MHUTATEIFHON
cpensl. He3aBucuMBIE MOMMUTKH TaK)Ke€ MOTYT OBITH BIMTHI B TOT JK€ WJIM pa3HBIE JHHU, YTO M TMepy3nOHHAS
cpena.

Knerounas xynmeTypaibHas cpefa, B ONPEACICHHBIX BapHAHTAX peali3ally SBJSIETCS OECCHIBOPOTOYHOM
W/WIIA He coleprKamieil MPOIyKThl WM MHTPEAUEHTHI )KHBOTHOTO MPOUCXOXACHU. KiteTouHast KyJIbTypanbHas
cpelia, B ONPEACICHHBIX BapUAHTAX PEATHM3AlUU SBISACTCS XUMHUYECKH OMPEICICHHOM, Takol, B KOTOPOH u3-
BECTHBI BCE XUMUYECKUE KOMITOHCHTEHI.

CrieruanucraM B JaHHOW OOJIACTH TEXHHKH JIOJDKHO OBITH SICHO, YTO KJICTKH JKUBOTHBIX WJIM MIJICKOIIHU-
TAIOMINX, KYJIbTUBUPYIOTCS B CPEJIC, MOIXOASIICH U KYJIbTUBUPOBAHUS KOHKPETHON KICTKH U KOTOPHIC MOXKET
OTPENICIIUTh CIICIHATUCT B TAHHON 00JACTH TEXHHWKH 0€3 M3IHIITHEr0 YKCICPUMCHTUPOBAHHS. BO3MOXKHO mpH-
MEHEHHE KOMMEPYECKH AOCTYITHBIX MMATATEIBHBIX CPEll, BKIIOYAIOMNX, 0e3 OTpaHn4YeHus, MOIU(PHUINPOBAHHYIO
HckoBeiMm cpeny dymsbexkko, RPMI 1640, MuaMMalbHYIO TTUTATENbHYIO cpeny anbda (MEM-alpha), Mogudu-
nupoBanHyio Jlynsoexko cpeny Urma (DMEM), DME/F12, ansda MEM, 6a3oByto cpexy HMria ¢ BSS Opie,
BBICOKOTTIOKO3HYI0 DMEM ¢ TiiyTaMuHOM, BBICOKOTIIOKO3HYI0 DMEM 06e3 riryTamMuHa, HHU3KOTIIOKO3HYIO
DMEM 6e3 riyramuaa, DMEM:F12 1:1 ¢ rmyramunom, GMEM (I'mazroy MEM), GMEM c riayraMuHOM, ITOJI-
HyI0 cpeny ['pelics mis KIIETOK HACEKOMBIX, cpeay [ 'peiics mis kieTok HacekoMmblx 0e3 FBS, Xama F-10 ¢ rmy-
tamuaOM, Xama F-12 ¢ rmyramunom, IMDM ¢ HEPES u rimyramunom, IMDM ¢ HEPES wu 6e3 rnyramuna, [P41
Cpeny Ut KIETOK HaceKOMBIX, 15 (Jlefiboruma)(2X) 6e3 rimyramuHa wiu (eHOIoBOro KpacHoro, 15 (JleitboBu-
na) 6e3 riryramuna, MoanduunposanHas cpena MakKos SA, cpena 199, MEM Hrna 6e3 rioyramuna win ¢e-
HosbHOTO KpacHoro (2X), MEM Hrna-Opae BSS ¢ riyramunom, MEM Hrna-Opiae BSS 6e3 rnmyramuna, MEM
Urna-Xankca BSS 6e3 rnmyramuna, NCTC-109 ¢ riyramunoM, cpena Puruepca CM ¢ rimyramuHom, RPMI 1640
¢ HEPES, riyramunoMm n/wnu neHunmimHoM-ctpentoMuiinioM, RPMI 1640 ¢ rayramunom, RPMI 1640 6e3
riyramuHa, cpeny Llefimepa s KIIETOK HACEKOMBIX WM JIIOOYIO IPYTYIO Cpely M3BECTHYIO CIICIIHAIIUCTY B
JAHHOM 00JIaCTH TEXHUKH, pa3paboTaHHYIO [UIS ONPEAEICHHBIX THITOB KiIeToK. K BBIIIecKa3aHHBIM 00pa3I0BBIM
cpenaM MOTYT OBITh JOOaBIICHBI JOMOTHUTEIbHBIE KOMIIOHEHTHI WJIM HHTPEIUEHTHI, BKII0Yas JTOTIOJIHUTESIBHBIE
KOMITIOHEHTHI, B COOTBETCTBYIOINX KOHIIEHTPAIIIX MIIM KOJMYECTBAX, KaK HEOOXOUMO HITH JKeJIaTeNbHO, U KaK
W3BECTHO CIICIUAIIUCTY B TAHHOM 0071aCTH TEXHUKH, C IPUMEHCHUEM CTaHAAPTHBIX YMCHHH.

B onHOM BapmaHTe peanu3anuy KJIETKH-XO035¢Ba SBISIOTCS KIECTKAMH MIICGKOIHTAIONIEro. B oqHOM Bapu-
aHTe peann3aliy KJIETKU-X0351eBa SIBISIIOTCS KIeTKaMH SMYHUKa Kutakickoro xomsiuka (CHO).

Krnerounsle nrHUU (TakkKe Ha3bIBaGMBIC KakK "KICTKH-X03s¢Ba"), UCIIONB3YEMbIC B HACTOSIIEM H300peTe-
HUH, SBIISTIOTCS TCHHO-MOIUGUIIMPOBAHHBIMU IS KCIIPECCUPOBAHMSI KOMMEPYECKU HIM HAYYHO BOCTPEOOBaH-
Horo monunentuaa. KieTounsie THHAM, KaK MPAaBHIIO, MOJIYYAIOT U3 MOKOJCHHS KIIETOK, IMOJIY4CHHOTO OT OC-
HOBHOW KYJBTYpBI, OHH MOTYT IOANCPKUBATHECA B KYJIbType B TCUCHHEC HCOTPaHUYCHHOrO BpeMeHH. KieTku
MOTYT COJCpKaTh BBEICHHBIC, HAIIPUMEpP, IMyTeM TpaHC(HOpMANWH, TpaHCHEKINH, HHPEKIHNA WIN WHHEKINH,
SKCIIPECCHOHHBIE BEKTOPHI (KOHCTPYKTHI), TAKUX KaK INIa3MHUABI M TOZOOHBIE, KOTOPBIE COAEPKAT KOAUPYIOIITIE
MIOCJIEIOBATEFHOCTH, WIIM MX YacTH, KOAHMPYIOIINE SKCIPECCHPYEMBbIe W MPOIyIHUpyeMble OCIKH B TpoIiecce
KYJIbTUBHPOBAaHUA. Takue SKCIPECCHOHHBIC BEKTOPHI COAEPKAT HEOOXOAMMBIC AJIEMEHTHI ISl TPAHCKPHIILIUU 1
TPAHCIALIUN BCTABJICHHOW KOAWpYIOMIEH mocienoBaTenbHOCTH. CriocoObl, KOTOPEIE XOPOIIO M3BECTHBI M MPaK-
TUKYIOTCS CIIEIMAINCTaMH B JAHHOW 00JaCTH TEXHUKH, MOTYT OBITh MCIIOJIB30BaHBI 1 KOHCTPYHPOBAHHS BEK-
TOPOB IKCIIPECCHH, COEPIKALIUX TTOCIIEI0BATEIBHOCTH, KOANPYIONIHE MPOIyLUpyeMble OCNKH W MOJIHUMETTHIB,
a TaK)Ke COOTBETCTBYIOIIME YIPABISAIONINE JIEMEHTHI TPAHCKPHIIIUU M TPAHCIALIUU. DTU CIOCOOBI BKIFOYAIOT
meronuky pekoMOnHaHTHBIX JIHK in vitro, cMHTeTHYEeCKHE METOIMKY, U TEHETHIECKYI0 PEKOMOMHAIIHIO in Vivo.
Takue Metoauku omnucanbl B J. Sambrook et al., 2012, Molecular Cloning, A Laboratory Manual, 4™ y3nanue
Cold Spring Harbor Press, Plainview, N.Y. unu nro6oe npeasinymiee u3nanue; F. M. Ausubel et al., 2 013, Cur-
rent Protocols in Molecular Biology, John Wiley & Sons, New York, N.Y, min nro6oe npensiayiiee u3iaHue;
Kaufman, R.J., Large Scale Mammalian Cell Culture, 1990, Bce n3 KOTOPBIX BKJIIOUEHBI B HACTOSIINHA TOKYMEHT
IUTSL TFOOBIX IIETIEH.
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KrneTku »KMBOTHBIX, KIIETKH MJICKOMUTAIONINX, KYJIbTUBUPYEMBIX KICTKHU, KICTKU-X035€Ba )KUBOTHBIX HJIH
MIICKOTITUTAIOINX, KICTKH-X035¢Ba, PEKOMOWHAHTHBIC KIICTKH, PEKOMOWHAHTHBIC KIICTKU-X035€Ba, U TOMY IO-
JIOOHBIE COOTBETCTBYIOT KJIETKaM, KOTOPhIE MOKHO KYyJTbTHUBUPOBATH B COOTBETCTBUH CO CITOCOOAMM HACTOSIIETO
n3o0pereHus. Takue KIIETKH OOBITHO TPEACTABIIAIOT OO0 KICTOYHBIE JIMHUH, TIOJTYUSHHBIE WIIH MTPOU3BEICH-
HBIE OT MJICKOTTUTAIOIINX U CIIOCOOHBIE PACTH M BBDKUBATH MPH Pa3MENIEHUN B MOHOCJION HIIA CYCTICH3HUIO KYJIb-
TYpHI Ha cpejie, CoNleprKalieil COOTBETCTBYIONIUE MMUTATEIbHBIC BEIIECTBA H/WIIH Apyrre GaKkTophl, TaKKe, KaK Te,
YTO OINMMCAHBI B HACTOAMIEM JOKyMeHTe. KileTki 0OBIYHO BBHIOMPAIOT TaK, YTOOBI OHH MOTJIH 3KCTIIPECCUPOBAThH H
CEKPETUPOBATh OCJIKH, WJIH KOTOPBIE MOTYT OBITh MOJEKYISIPHO MOAUMDHIIMPOBAHHBIMH, I dKCIPECCUU WU
CEKpeUrH OOJIBIIOTO KOJIMYECTBA KOHKPETHOTO OelKa, TOUHee, HEOOXOIMMOTO TIIUKONPOTCHHA, B MMUTATCIBHYIO
cpeny. I[loHsITHO, 4TO OENOK, MPOAYIIMPOBAHHBIN KIIETKOW-X03IMHOM, MOKET OBITh SHIOTCHHBIMHU HIIH TOMOJIO-
THYHBIM KJIETKe-XO035uHY. Kpome Toro, OOk SBISETCS TE€TEPOJIOTUYHBIM, T.C., IPUBHECCHHBIM, B KJIETKY-
XO3sIMHA, HAPUMEP, YSIOBCUCCKUI OCIOK, MPOAYIIMPYEMBIA U SKCIPECCHPYEMBIHA KIICTKAMHU-X03€BaMU STUYHU-
ka kuraiickoro xomsuka (CHO). Kpome Toro, Oesikn MJIEKONHUTAIONINX, T.€., IEPBOHAYAILHO MOJTYYCHHBIE HIIH
MPOU3BCICHHBIC M3 OPTaHHU3Ma MIICKOMUTAIONINX, MONYyYaroTCS METOJaMHU HACTOSIIETO M300PETCHUS M MOTYT
OBITH CEKPETHPOBAHBI KJIETKAMHU B KYJIBTYPAIbHYIO CPEy.

CrocoObI HACTOSAIIETO N300PETEHUS MOTYT OBITh MCTIOJIB30BaHBI B KYJIBTYPE Pa3IMIHBIX KIETOK. B omHOM
BapHaHTE peaH3allii KyJbTHBHPYEMbIE KJIETKH MPEICTaBISAIOT CO00# 3YKapHOTHUYECKHE KIETKH, TaKhe Kak
pacTUTENbHBIC W/WIIM JKUBOTHBIC KJIETKH. KIIETKM MOTYT OBITh KIETKaMU MIIEKOMUTAIONINX, KIIETKAMH PBIO,
KIIETKaMH HAaCEKOMBIX, KJIeTKaMu aM(puOWi WIH KJIETKaMH NTHIl. Pa3iudHbIe KIETOYHBIE JIMHUU MIJICKOITATAIO-
MUX, TOIXOSIINE JUISI pOCTa B KYJIbTYpPE JOCTYITHBI M3 aMEPHUKAHCKOW KOJUIeKINK KynabTyp (Manaccac, mrat
Bupmkunus) U Ipyrux IEHO3UTApUEB, a TAKKE KOMMEPUYCCKHX MOCTABIMUKOB. KileTkH, KOTOpBIE MOTYT OBITH
HCIIOJIb30BaHbl B TpOIleCcCax H300pETCHUs, BKIIOYAIOT, Oe3 orpanmdcHus, kietku MK2.7, PER-C6 xnerkwu,
KJICTKH sIMYHUKA KuTaiickoro xomstaka (CHO), takue kak CHO-K1 (ATCC CCL-61), DG44 (Chasin et al., 1986,
Som. Cell Molec. Genet., 12:555-556; Kolkekar et al., 1997, Biochemistry, 36:10901-10909; u WO 01/92337
A2), nuruapodonarpenykrasa neratueusle ketkn CHO (CHO/-DHFR, Urlaub and Chasin, 1980, Proc. Natl.
Acad. Sci. USA, 77:4216), u xnerku dpl12.CHO (ITatent. CIIIA Ne. 5721121); knetku mouku 06e3bsHBI (CV1,
ATCC CCL-70); etk mouku o6e3bsiuel CV1, tpancdopmupoBannsie SV40 (kiaerku COS, COS-7, ATCC
CRL-1651); xnerkn HEK 293, u knetkn Sp2/0, xnetku rudpunaomsl SL8, kmetkn Jlaynu, kietkn EL4, kneTku
HeLa, ketkn HL-60, xnetkn K562, knetku Jurkat, knerku THP-1, knetku Sp2/0, mepBUYHBIC SMATETHATLHBIC
KIETKHA (HaIpuMep, KePaTHHOIMTHI, THUTEIHANIbHBIE KJICTKH IICHKH MaTKH, OPOHXHWANBHBIE SIUTEIINAIHHBIS
KIIETKH, JIUTENATbHBIC KJICTKH Tpaxeu, dITUTEIHaIbHbIe KISTKH MOYEK W SIUTEIHAIBHBIC KIETKA CeTYaTKH) U
YCTaHOBJICHHBIX KJICTOYHBIX JIMHUH M WX IITAMMOB (HampuMep, SMOPHUOHATBHEBIC KIICTKH ITOYEK YelioBeKa (Ha-
npumep, Kietku 293, win kinetkn 293 cyOKIOHMpOBaHHBIE ISl POCTa B CYCIIEH3MOOHHOW KynbType, Graham et
al., 1977, J. Gen. Virol., 36:59); xierku mouku HoBopoxaeHHOTO XoMmska (BHK, ATCC CCL-10); knetku Cep-
tomu mermu (TM4, Mather, 1980, Biol. Reprod., 23:243-251); KIeTKH KapIMHOMBI IICHKHA MAaTKH YeJOBEKa
(HELA, ATCC CCL-2); knetku mouek cobak (MDCK, ATCC CCL-34); knerku yerkoro 4enoBeka (W138,
ATCC CCL-75); knetku renatomsl yenoeka (HEP-G2, HB 8065); kiieTku oImyXoiu MOJIOYHOM >Kele3bl MBIIIN
(MMT 060562, ATCC CCL-51); xnetku nieuenu kpwickl byddano (BRL 3A, ATCC CRL-1442); knetku TRI
(Mather, 1982, Annals NY Acad. Sci., 383:44-68); knetku MCR 5; xnerku FS4; xnerku ceruarku PER-C6,
kietkn MDBK (NBL-1), knetku 911, xknerkn CRFK, xnerku MDCK, knetkn BeWo, kinerku Chang, kiaeTku
Detroit 562, knetkn HelLa 229, knmetkn HelLa S3, xiretkn Hep-2, xinerku KB, xinetku LS 180, xirerku LS 174T,
etk NCI-H-548, knetku RPMI 2650, xmerku SW-13, xinerkn T24, WI-28 VAI13, ximetku 2RA, kineTku
WISH, xnerku BS-C-I, knetku LLC-MK,, knetku Clone M-3, knetku 1-10, kretkun RAG, xknetku TCMK-1,
knetkn Y-1, kmetkn LLC-PK;, kmetkn PK(15), knerku GH;, knetku GHj, knerkn L2, xnetku LLC-RC 256,
kinetku MH,C,, knetku XC, xinerku MDOK, knetku VSW, u kierku TH-1, Bl win ux npousBoansle), KIETKH
(hubpobacToB U3 MO0 TKaHU WM OpraHa (BKIIodYas, 0e3 OrpaHHYCHHS, CEpIIe, MEYeHb, MOYKY, TOJCTBHIN
KUIICYHHK, KUIICYHUK, TUIICBOJI, KEIyOK, HEPBHBIC TKaHHU(MO3T, CIIMHHOW MO3T), JIETKOE, TKaHU COCYJOB (ap-
TEPUH, BEHBI, Kamwispa), JUMGOHUTHBIC TKaHU (TUMQaTHdecKas ele3a, alcHOWA, TJaHIa, KOCTHBIH MO3T H
KpOBB), cene3eHka, u Guopodmactel, 1 GUOPOOIACTONIONOOHBIE KIETOYHbIE IMHUU (Harpumep, kietku TRG-2,
knetkn IMR-33, xnetku Don, xnerku GHK-21, knetkn nurpynnuHemun, kiaetku Jlemmcu, kinetku Detroit 551,
kneTk Detroit 510, kirerku Detroit 525, xmerku Detroit 529, xkinetku Detroit 532, knetku Detroit 539, kneTku
Detroit 548, xiterku Detroit 573, xirerkn HEL 299, knetku IMR-90, knetku MRC-5, knetku WI-38, xiaetku WI-
26, xnetku MiCl;, ketkn CV-1, kiretku COS-1, knetkn COS-3, knetku COS-7, KIeTKHA MOYKH ahpUKaHCKON
3eneHoit 06e3bsabl (VERO-76, ATCC CRL-1587; VERO, ATCC CCL-81); kmetkn DBS-FrhL-2, kmetku
BALB/3T3, knerku F9, knetku SV-T2, knetku M-MSV-BALB/3T3, knetku K-BALB, kinetku BLO-11, kietku
NOR-10, ketkn C;H/IOTI1/2, kmetkun HSDM, C;, knetkn KLN205, knetkn MakKos, L-KJIeTKH MBIIIH, IITaMM
2071 (L-xmetku mpimu), L-M mramm (L-kmetku mbimm), L-MTK (L-xnetkn mprmm), NCTC kinonsr 2472 u
2555, xnerku SCC-PSAL, xnetku Swiss/3T3, kietku uHauiickoro MyHTKaka, kietku SIRC, kinerku Cyj, 1 KIeT-
ku JI)KeHCeHa, WM MX MPOW3BOJHBIC) WIHM IPYTHE THIBI KIETOK WU3BECTHBIC CIICHHAIUCTY B JaHHOU 00JacTu
TEXHUKH.

Kinetkn MoryT OBITH MPUTOAHBI JJISl are3NBHOW, MOHOCIOWHOW WJIM CYCIIEH3MOHHOW KYJIBTYpBI, TPaHC-
(hexnum 1 dKCTIpeccuu OeIKOB, HANIPUMEpP, aHTUTEN. KIEeTKH MOTYT OBITh MCITOJIb30BaHBI B ITOJTYHEIPEPHIBHOM,

-10 -



047861

MEPUOTUICCKOM C TIOAMUTKON U MPOTOYHOM WITH HEMIPEPBIBHOM CIIOC00aX KYJILTHBUPOBAHUS.

B ogHOM BapuaHTe peanu3alliy KJICTKA-XO35SHH, SKCIPECCUPYIONMAas PEKOMOWHAHTHEIA OCJIOK KYJIBTHBH-
pyercs B OnopeakTope. B npyrom BapuaHTe peanuzaimu OHopeakTop uMeeT oobeM 1o MeHblrel mepe 500 1. B
el1e OJJHOM OJTM3KOM BapHWaHTe pealn3aluu OuopeakTop nMeeT o0beM 1o MeHbieit mepe ot 500 i 7o 2000 1. B
eIe OJTHOM OJIM3KOM BapHaHTE pean3auu OnopeakTop uMeeT 00beM 1mo MeHsbIneir mepe ot 1000 i mo 2000 .
B oxHOM BapmaHTe peanu3aliy HACTOAIIETO W300pEeTEHH, KyIbTYPY KIETOK MOJIYYaroT ITyTeM BHECEHHS X B
BHOPEAKTOp C MCIOJIb30BAHMEM 110 MeHbeil Mepe oT 0,5x10° KIeToK/MI B GecchIBOPOTOUHOM KyIbTYpalbHOI
cpene. B ogHOM BapmaHTe peanm3aliuu M300pETeHHE TAaKKe BKIIIOUAeT dTanm cOopa peKOMOWHAHTHOTO Oerka,
MPOAYIIMPOBAHHOTO KIETKONW-XO3SMHOM. B 01HOM BapmaHTe peanm3anyuy peKOMOMHAHTHEIN O€I0K, IPOayIHPO-
BaHHBIN KIETKOH-XO3STMHOM, SBISETCS OYMIIICHHBIM U MPEIOCTaBICH B cOCTaBe (hapMarleBTHUECKH MPHUEMIIEMON
JIEKapCTBEHHOH ()OPMBI.

Jns neneit moHUMaHus, HO 0€3 OrpaHUYCHUS, CIICIIUATIICTY B JaHHOW OOJIACTH TEXHHUKH OYIET SICHO, 4TO
KYJIBTYPBl KJICTOK M IUKJIBI KYJTbTUBUPOBAHHS JJI MPOTYNUPOBAHHS OElKa MOTYT BKIIFOYATh TPU OCHOBHBIX
THIIa, & UIMEHHO, MTOJYHETPEPHIBHOE, PaclINpPEeHHOE MOIYHENPEPHIBHOE, NEPHOANIECKOE C IOIIUTKOM, TPOTOY-
HOE WM WX KOMOWHANNIO. B momyHenpeprIBHON KyNbType KICTKH U3HAYATbHO KYJIETUBUPYIOTCS B CpEJie, U 3Ta
cpena He yJaisercs, He 3aMEHSETCS WM JIOTIOJHACTCS, T.€., KIETKH He "MOAKapMIIMBAIOT" CBEXKEH Cpenoi, BO
BpeMs FUIH IO OKOHYAHHS IMKJIA KyJIbTHBHPOBaHM. JKeIaeMblil IpPOIyKT COOMPAIOT B KOHIIE IUKIA KyJIbTHBH-
poBaHUSL.

B mepuoamueckux KympTypax ¢ HOANMATKOM, IIMKII BRIPALIMBAHNS YBEIMINBACTCS IIyTEM JOTIOTHEHUS ITH-
TaTETHFHOMN Cpebl OAMH WK OoJiee pa3 B CyTKHU (MIIM HEMPEPHIBHO) CBEXKEH cpenoil BO BpeMs IUKIIA, T.€., KICTKH
"moakapMIMBaIoOT" HOBOH cpemoii ("'cpena-moakopmka') B TeUeHHE MepuoJia KyabTuBupoBanws. [leproandeckue
KYJIBTYPBI C TIOAMUTKOW MOTYT BKIIFOYATh PA3JIMYHBIC PEXKHUMBI U BpeMsl TOANMUTKH, KaK OMUCAHO BBIIIC, HAMIPH-
Mep, €KECyTOYHO, Yepe3 CYTKH, KaxJble IBOE CYTOK, U T.1., O0oJiee YeM OAMH pa3 B CYyTKHU, HJIIH PEkKe, YEM pa3 B
CYTKH, U TaK gainee. Takxke, NEPUOTUUCCKUE KYIBTYPBI C OIIUTKON MOTYT IOMOJHSATHCS CPEIOU-TI0AKOPMKOM
HeTpephIBHO. JKenaeMblil MPOIYKT 3aTeM COOMPAIOT B KOHIIE IIUKJIA KYIBTUBAPOBAHHS/ TIPOTYITUPOBAHUS.

[IpoTouyHast KynbTypa SIBISIETCS TaKOH, B KOTOPOW KYJIBTypa KJIETOK TOIYYaeT CBEKYI Mep(y3UHOHHYIO
cpeny, a orpaboTanHas cpena ynansiercs. [lepdysus cBexei cpenpl B KyJIbType KIETOK M yAaleHHe 0TpadoTaH-
HOW Cpeasl MOXKET IPOUCXOANUTH HENPEPHIBHO, ITO3TAITHO, C IEPEPhIBAMH, WIIM B COYCTAHWUH JIOOBIX U BCEX
9THX BapuaHTOB. [lokazaTenu mepdy3un MOTYT BapbHpOBATh OT MEHEE OJHOTo pabodero odvema B CYTKH 10
MHOXeCTBa paboYnx 00beMOB B CYTKH. [IpeanodYTHTENFHO KIETKH COXPAHSIOTCS B KYJIBTYpE, a OTpaboTaHHAs
cpena, KOTopas yAaIseTcsl, MPaKTHIECKH He COACPKUT KICTOK MIIM COACPIKUT 3HAUNTEIIFHO MEHbBIIIEe KOITHYEeCT-
BO KJICTOK, YeM KyIbTypa. PekomOnHaHTHBIE O€JIKH, 3KCTIPpeCCUpyeMble B KYIbTYpe KIIETOK, TaK)Ke MOTYT OBITh
COXpaHEHbI B KyJIbType WIH YIJICHBI C OTpabOTaHHOW cpemoi. Y maneHue oTpabOTaHHOW Cpelbl MOXKET OBITh
JIOCTUTHYTO C TIOMOIIBIO Psiia CPENICTB, BKITIOYAIOIIUX IICHTPU()YTUPOBAHKE, CCAUMEHTALIUIO WITH (DIITBTPAIIHIO,
Cwm., Hatipumep, Voisard et al., (2003), Biotechnology and Bioengineering 82:751-65. [IpeamnouTuTensHbIM cHo-
co0oM (pMIBTpanuu SABISACTCS (PUIBTPAIS MEPEMEHHBIM TaHI'CHIMAIEHBIM MOTOKOM. [lepeMEHHBINA TaHTCHIIH-
IBHBIA MOTOK o0ecrieunBaeTcsl NepeKauMBaHUEM CPEAbl Yepe3 MOIYJIH ITOJOBOJIOKOHHBIX (HILTPOB C UCIIOJb-
3oBanueM ycrpoiictBa ATF. Cm., nanpumep, [Tarent CILIA Ne. 6544424; Furey (2002) Gen. Eng. News. 22 (7),
62-63. ®UIBTPHI OTACISAIOT YACTHIIBI TI0 pa3Mepy WM MOJIEKYJIpHON Macce. B 3aBUCMMOCTH OT IpUMEHEHHUS,
(UIBTPBI MOTYT OBITH BEIOPAHBI TI0 pa3Mepy TMOP WIIH 3HAYCHHUIO MOJIEKYJISIpHON Macchl oTcedeHus: (HomuHamb-
HOE OoTcedeHne 1mo MoyiekyisipHoit Mmacce (MWCO)). @unbTphl BKIIOYAIOT MEMOpaHHBIE QUIBTPHI, KepaMude-
ckre (PUITBTPHI U METALTUIESCKUMHE QUIBTPBHI U MOTYT OBITh JTFO00H (hOpMBI, BKITIOYasl, CIIUPATbHbIE WIIH TPyOda-
ThIe WU B POpME JIUCTA.

TepmuH "ckopocTh TOTOKa Tepdy3un" o3HAYAET KOJIMYECTBO CPENbI, KOTOPOE MPOXOIUT 4epe3 (mobas-
JICHHAs U yJaJCHHAs) OMOpEakTop, OOBIYHO BBIPAXKACTCS B BUJC HEKOTOPOH YAaCTH WIIM HECKOJIBKUX Pad0YMX
00beMOB, 3a repruo]] BpeMeHH. "Pabounii 00beM" 0THOCHTCS K 00BbEMy OHOpEaKTopa, HCIIOJIb3yEMOT0 ISl KyJIb-
TUBUPOBAHHS KICTOK. B 0JJHOM BapuaHTe peaau3aluu CKOPOCTh IMOTOKA Mepy3HH COCTABISICT OJUH pabouuit
00BEM B CYyTKH MIIM MEHEE.

KynbTypa KI€TOK MOXKET OBITH pealu30BaHa B YCIOBHUSX [UIS MaJbIX M OOJBIIAX MACIITa00B IMPOU3BOJICT-
Ba PCKOMOMHAHTHBIX OCJKOB C HCIIOJIF30BAaHUEM KYJIBTYPAIBHBIX COCY/IOB W/WIM KYJIbTYPAIbHBIX allapaTos,
KOTOpPBIE TPAIUIIMOHHO NMPUMEHSIOTCS B KYJIBTYPE KIETOK KMBOTHBIX WJIM MileKomHTarommx. CriernuaniucraM B
JTAHHOW 00JIACTH TEXHUKH JIOJDKHO OBITh SICHO, 4TO 4Yamku [lerpu, T-konObl U (UIaKOHBI ¢ MepeMelTMBaHHEM
WCTIONB3YIOTCS, KaK MPaBUIIO, B JJAOOpATOPHBIX MacmTabax. /[ist BeIpamuBaHus B OOJIBIITNX MacIiTadax MOKET
WCTIONIb30BATLCS TaKOEe 000pYyIOBaHMe, Kak, 0e3 orpaHmdeHus, OnopeakTopbl-pepMeHTepsl, 3paudTHBIE OHope-
aKTOPHI, OMOPEaKTOPHI C MCEBIOOKIKEHHBIM CIIOEM, ITOJIOBOJIOKOHHBIE OMOPEaKTOpHI, KYJIBTYPhl BO Bpallaio-
mmxcst GprakoHax, OHOPEaKTOPHI ¢ MEXaHUUCCKUM TIePEMEITHBAHNEM, OHOPEAKTOPHI ¢ (PHIBTPYIONIMM HATIOTHH-
TeJIeM U OJJHOPA30BbIE MAKEThl WM JIFOObIE APYTrHe MOAXOASIINE YCTPOHCTBA U3BECTHBIE CIICHUATIICTY B JaHHOMH
o0nacTi TeXHUKH. MUKPOHOCUTEIM MOTYT MCIOJB30BaThCS WU HE WCIOJIE30BAaThCS B COYCTAHHH C BpAIIAlO-
mMMUCS (HTAKOHAMH WU OMOPEaKTOpaMH ¢ MEXaHHYCCKUM TepeMenrBanieM. CHCTEMBI MOTYT HCIIOJIb30BaTh-
sl B TIOJTYHETIPEPBIBHOM, TIEPHOIUYECKOM C MOJIUTKONW MM MPOTOYHOM/HETIPEPHIBHOM CIIOCO0aX KYJIbTHBHPO-
BaHUs1. KpoMme TOro, KyJabTypasibHBIA aliiapaT WA CUCTEMa MOTYT OBITh OCHAIICHBI JOMOJHUTEIEHBIM arapa-
TOM, TAKHM KaK cerapaTop KJIETOK Ha OCHOBE (pUIBTPOB, TPABUTAIUH, IICHTPOOEIKHON CHIIBI, © TOMY ITOI0OHOTO.
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[Ipou3BoACTBO pEKOMOMHAHTHBIX OCIKOB MOXXHO MPOM3BOIUTH B MHOTOATAITHBIX KYJIBTYPHBIX MPOLECCAX.
B MHOTO3TanHEIX mporieccax KISTKH KyJIbTHBHPYIOT B TCUCHHE JBYX MU OoJiee pa3IMyHBIX 3TarnoB. Hampumep,
KJIETKH MOTYT OBITh KyJIBTHBHPOBAHBI CHadajla B OJHON WM Oosee ¢a3ax pocTa, B yCIOBUAX, KOTOPHIE YBEIH-
YUBAIOT KJICTOUYHYIO MPOIH(pEpannio u )KU3HECIIOCOOHOCTh, 3aTeM Tepeiias B a3y IpOU3BOACTBA, B YCIOBHSAX,
KOTOpBIE YBEIHMYUBAIOT MPOAYIIMPOBaHUE Oenka. B KoMMepuecKknx mporeccax mpoayIUpOBaHUs PEKOMOWHAHT-
HBIX OEITKOB KJIETKAaMHU MIIEKOMTUTAIOIINX, OOBIYHO CYIIECTBYET HECKOJIbKO, HApuMep, 10 MEHbIIeH Mepe 2, 3,
4,5,6,7,8,9, 10 wim Gosee a3 pocTa, KOTOPHIE MPOUCXOIAT B PA3HBIX KyJIbTypanbHBIX cocymax (N-x - N-1)
MPEIIECTBYIOMNX OKOHYATEIFHOMY IPOHM3BOACTBY KyJIbTYyphl. Da3aM pocTa M MPOAYIIUPOBAHUS MOXKET Tpea-
IIECTBOBATH (WM OHU MOTYT OBITH Pa3lieNICHBI HA) OJHA WK OoJiee MEPEXOMHBIX (ha3. DTal MpOoAyIIHPOBAHUSI
MOJKET BECTHCh B KPYITHBIX MacIuTadax.

Tepmun "daza pocta" KymbTYphl KIETOK OTHOCHTCSA K MEPUONY IKCIOHCHIMAILHOI'O POCTa KICTOK (Ha-
npuMep, Jor (ase), mpu KOTOPOM KIETKH, KaK MPaBUIIO, OBICTPO pa3sMHOXKaroTcs. Kietku coxpanstorcs B dase
pocTa B TEUCHUE OKOJIO OJJHUX CYTOK WM OKOJIO IBYX CYTOK, HJIH OKOJIO TPEX CYTOK, HIIH OKOJIO YETHIPEX CYTOK,
WIH JOJBIIE YEThIPEX CYTOK. [IpOAOKUTEIEHOCTE BpEMCHH, B TCUCHUE KOTOPOTO KICTKH COXPAHSIOTCS B (hase
pocra, OyZeT 3aBHUCETh OT THITAa KJIETOK H CKOPOCTH POCTa KJIETOK U yCIOBUS KyJIbTHBHPOBAHUS, HAIIPUMeEDP.

Tepmun "mepexoanas ¢aza" OTHOCHTCS K TIEpHOIY BpeMeHU MeXAy ¢a3oit pocta u (ha3ol MpoayIupoBa-
Hus. Kak npaswmito, nepexonnas (asza npeacraBiseT coboil BpeMs, B TeUeHHE KOTOPOTO YCIOBHS CPEAbI, MOTYT
OBITH KOHTPOJIMPOBAHBI I MOJACPKAHIS Mepexoaa oT (a3el pocTa K (aze mpoaynupoBaHus. PazmmgHsle ma-
paMeTpsl KIETOYHOH KyJIbTYpPHI, KOTOPBIE MOTYT YIPAaBIIATHCS, BKIIOYAIOT, 0€3 OrpaHHMYEHHs, OJHO Wi Ooiee
W3: TEMIIEPaTyphl, OCMOJISIPHOCTH, BUTAMHHOB, aMUHOKHUCIIOT, CaxapoB, IENITOHOB, aMMOHHS U COJICH.

Tepmun "da3sl npoaynupoBaHus” KyJIbTYPhI KICTOK OTHOCUTCS K NIEPUOTY BPEMEHH, KOTJa POCT KICTOK
BBIXOJUT Ha 1ato. JlorapuMU4IecKoro pocTa KICTOK, KaK MPAaBUJIO, 3aKAHYMBACTCS TIEPE HITU BO BPEMs 3TOU
(a3pl ¥ HayMHAETCS MPOAYIMPOBaHUE Ocika. [Ipolecchl MepHOAMYECKON MOAMUTKH U MPOTOYHOH KYIBTYPHI
KJICTOK JTOTIOJIHSIOT KIICTOYHYIO KYJIBTYPAIBHYIO CPEIy MU O0CCIEUUBAIOT CBEXKYIO CPENY, IS JTOCTIKCHUS U
MOJICPKaHUs TPeOYEeMO# IITOTHOCTH, JKU3HECTIOCOOHOCTH M THUTPA MPOAYKTA KJIETOK HA JAHHOM 3Tame. JTall
MPOAYIIMPOBAHUS MOXKET BECTHUCHh B KPYIHBIX MacmTabax. MacmtabHbpIe KIeTOYHBIE KYJIbTYPhI MOTYT IOAJEP-
JKUBaThCS B 00beMe 1o MeHbIed mepe okoio 100, 500, 1000, 2000, 3000, 5000, 7000, 8000, 10000, 15000,
20000 yaTpoB. B mpeamnodTuTebHOM BapHaHTe peau3allii CTaluy MPOU3BOACTBA MMPOBOIUTCS B OMOpeaKkTopax
oowseMoMm 500 1, 1000 i1 w/mmu 2000 1.

Kak npaBuiio, KJI€ToYHBIE KYIBTYpPBI, KOTOPBIE MPEIIIECTBYIOT OKOHYATEIBHOMN MPOAYIMPYIOICH KyIbTY-
pe, MPOXOAAT Yepe3 ABa MPENNIeCTBYIONINX JTala - CHCTEMBI TOCEBHBIX M HHOKYJISIMOHHBIX (epMeHTepoB. Da-
3a moceBHOTO (epMerTepa (N-X) MPOUCXOTUT B MAITBIX MacIITabax, Ile KJICTKH OBICTPO YBEIHMYUBAIOT YHUCIICH-
HocTh. Ha ¢a3a mHOKymsammonHoro epmentepa (N-1), KISTKH pacTyT, YTOOBI CO3AaTh UHOKYIISAT JJIs IIPOU3BO/I-
CTBEHHOTO GHOPEAKTOPA, TAKHME KaK MHOKYJIATHI ¢ 110 MeHbieil Mepe 0,5x10° kierox/mi. ITocesmbie u N-1 cc-
TEMBI MOTYT MPOU3BOIUTHCS JIFOOBIM KYJIBTYpaIbHBIM CIOCOOOM, KaK MPABUIIO, MTOJIYHEIPEPHIBHBIMU KYJIBTypa-
MH KJIeTOK. 3HaueHust mioTHocTH N-1 kneTok > 15x10° KIIeTok/MI1 XapaKTepHBI [UIs TOCEBHBIX GHOPEaKTOPOB.
Bonee Bricokue 3HaYCHUS TUIOTHOCTH N-1 KJIETOK MOTYT YMCHBIIIUTE WK IaXKe YCTPAHUTH BpeMsi, HEOOXOAUMOE
JUTSL JOCTYDKEHHUS JKEJIAeMOM TUIOTHOCTH KJIETOK B NMPOW3BOJACTBEHHOM OmopeakTope. [IpearnmodTuTenbHbIM CIIo-
co0OM s TOCTHIKEHHS 0OJiee BBICOKUX 3HAUCHHUM TUIOTHOCTH N-1 KICTOK SBISETCS MPOTOYHAs KYIbTypa C
NpUMEHEHHUEM (DUIbTpaIs NEPEMEHHBIM TaHTCHIMATBHBIM MOTOKOM. N-1 KyJbTypa KICTOK, BBIpAIlHBacMas
MIPY TIOMOIIH TIporiecca nepdy3uu ¢ IpUMEeHEeHHeM (IIIBTPAIlIN NepEMEHHBIM TaHTCHIIMATBHBIM TIOTOKOM, MO-
JKET 00eCIeUnTh KISTKU C JIF000# jkeJaeMol MIOTHOCTRIO, TaKOH KaK IIOTHOCTh >90x10° xreTox/M1 i 6o-
nee. N-1 KynbpTypa KIETOK MOXET ObITh MCTIOIb30BaHa IS CO3MaHU STUHUIHON OOJIFOCHON MHOKYJISIITHOHHOM
KYJIBTYPBl WIH MOKET OBITh MCIIOJH30BaHA B KaUeCTBE UEPEAYIOMICHCS KYJIBTYPHI MOCEeBHOTO (poHAa, KOTOpas
MOJICPKUBACTCA /ISl WHOKYJIALIMK MHOXKECTBAa IPOM3BOICTBEHHBIX OHOpEakTOopoB. [IMOTHOCTH WHOKYIISINU
MOJKET UMETh MOJOXHUTEIbHOE BIMSHAE Ha YPOBEHb MPOTYyIUPOBAHUA PEKOMOWHAHTHOTO Oelika. YPOBHHU IIPO-
IyKTa UMEIOT TCHACHINIO K YBEIHMUCHHUIO C YBEIMUYEHNEM IUIOTHOCTH WHOKYISIIMHU. YIIydIIeHHEe THUTPa CBA3aHO
HE TOJIBKO C YBEIHMUYCHHEM IIOTHOCTH HHOKYJISIIMH, HO, CKOpEe BCEro, OYET Mo BIUSHUEM 0OMCHA BEUICCTB U
COCTOSIHHUS KJICTOYHOTO IMKJIA KJIETOK, KOTOPBIC IIOMEIICHEI B TPOU3BOJICTBO.

TepMuH "IDIOTHOCTH KJIETOK" 03HAYACT KOJHMYECTBO KICTOK B 33JIaHHOM OOBEME NMUTATEIBHOHN CpEabI.
"TIIOTHOCTD KU3HECTIOCOOHBIX KJIETOK" OTHOCUTCS K KOJIMYECTBY XKHBBIX KJICTOK B CIUHHIC O0BEMa MUTATEIh-
HOW cpeJibl, KaK OMpPEICNICHO CTaHIAPTHBIM aHAIN3aMU KH3HECIIOCOOHOCTH (HAIIpUMED, CITOCOOOM HCKITIOUCHUS
TPHUIIAHOBOTO CHHETO KpacuTens). TepmuH "o0bem ocaxaeHHBIX KiIeToK" (PCV), Takke M3BECTHBINA Kak "mpo-
HEHTHBIA 00beM ocaxaeHHBIX Ki1eTok" (%PCV), npeacrasiser coboif oTHOIIEHNE 00BeMa, 3aHIMAeMOT0 KIIeT-
KaMH, K o0miemMy o0beMy KyJIbTYpHl KIETOK, BRIpOKEHHBINM B TiporieHTax (cM. Stettler, et al., (2006) Biotechnol
Bioeng. Dec 20:95(6):1228-33). O0beM OCakIEHHBIX KIETOK SIBJISIETCS (PYHKIMEH TIJIOTHOCTH KJIETKH U THAMET-
pa KJIeTKH; yBeINYECHUE B YIUIOTHEHHOM 00BEMe KJIETOK MOTYT BOSHHKHYTH M3-3a YBEIWYCHHUS FUIU IUIOTHOCTH
KJIETOK, WJIM TUaMeTpa KIeTKH, WK 00omx 3HadeHHH. OO0bEeM OCaKICHHBIX KIETOK SBISCTCS IOKa3aTelIeM
YPOBHSI IUIOTHOCTH B KYJBTYPE KICTOK.

B mponecce mpousBoacTBa, (aza pocta MOKET MPOXOAUTH NpU 00JIee BBHICOKOW TeMmmepaType, 4eM (aza
npoayimpoBanus. Hanpumep, ¢aza pocta MOXKET MPOXOIUTH MPHU MEPBOH 3aJaHHOIN TeMmepaType OT OKOJIO
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35°C no oxono 38°C, a aza npoayLMpOBaHUs MOXKET MIPOXOUTH MPH NMEPBOH 3alaHHON TeMIepaType OT OKOJIO
oT okouio 29°C mo okono 37°C, Heobsa3arenpHo oT okoyio 30°C mo okono 36°C, miam oT okono 30°C mo okoso
34°C.

Kpome Toro, xXuMmudeckne HHIYKTOPBI OMOCHHTE3a Oelika, Takue Kak KodewnH, OyThpaT, W/ reKCaMeTH-
nenoucaneramua (HMBA), MoryT ObITh 100aBIEHB OMHOBPEMEHHO, 110, FJTH TOCIIE CMEHBI TeMIiepatypsl. Ecim
MHIYKTOPHI JOOABISIOTCS MOCIIE CMEHBI TEMIIEpaTyphl, OHH MOTYT OBITH TO0OaBIEHBI OT OAHOTO HYaca 0 IIATH
CYTOK TIOCJIE CMEHBI TeMIIePaTyphl, HEO0A3aTEIFHO OT OJHOTO A0 ABYX CYTOK ITOCIIE CMEHBI TeMiepaTypsl. Kie-
TOYHBIE KYNbTYpHl MOTYT HOJ/ICPKUBAThCA B TEUEHHE HECKONBKHX CYTOK WJIM JaXe Helellb, B TO BpeMs Kak
KJIETKH MTPOAYIUPYIOT HY)KHBIH OenoK(0enkn).

Jpyrum crocoboM TmojiepKaHus KIETOK B HY)KHOM (DU3UOJIOTHYECKOM COCTOSHHUH SIBJISCTCS WHIYKITUS
OIOKMPOBAaHUE POCTA KICTOK IMPH BBIPAIIUBAHHU KYJIBTYPHI KICTOK B YCIOBHSX HHU3KUX KOHIICHTparwid L-
acriaparuHa (cM., Hanpumep, [Tyomukamust BOUC Ne. WO2013/006479). BriokupoBaHue pocTta KIETKH MOXET
OBITh JOCTHTHYTO ¥ TIOJJICPKUBACTCSA Yepe3 KYIbTYPalbHYIO CPEAy, COIACPIKAIIYIO JTUMHUTHPYIOIIYIO KOHIICH-
Tpanuio L-acnmaparvHa u moaaep:kaHueM HU3KOW KOHIICHTpaluu L-acmaparuHa B KynbType KieTok. [lommepxa-
HHUE KOHIIEHTpanun L-acmaparnHa Ha ypoBHE 5 MM WM MEHEe MOKET OBITh MCIIONB30BAHO IS IOANCPKAHUS
KJIETOK B COCTOSTHHH 3a0JIOKHPOBAHHOTO POCTA, TEM CaMBIM YBEIIMYHMBAS IPOM3BOIUTEIHLHOCTD.

WHruOuTOpH KISTOYHOTO NUKJA - COSAWHEHHS, KOTOPhIE TOYHO WIJIA BEPOSTHO PEryIHPYIOT MPOTEKaHUE
KJICTOYHOTO IHKJIA M CBSI3aHHBIX C HUMU IPOILECCOB TpaHCKpunuuy, penaparun JHK, muddepennnposku, cra-
PEHHS M aronTo3a TakKKe MPUMEHUMBI IS HHAYKIUU OJOKHPOBAHHS POCTa KIETKH. VHTHOUTOPHI KIETOYHOTO
IIMKJIa, B3aMMO/ICHCTBYIOIINE C MpOIeCcCaMM IMKIIA, TaKhe Kak IUKInH3aBUcuMble KuHa3bl (CDK), sBmsrorcs
BOCTPcOOBaHHBIMHU, KaK U MOJICKYJIbI, KOTOPBIC B3aUMOJICHCTBYIOT C OCIIKaMU U3 APYTHX PETYIATOPHBIX IMYTEH,
takumu kak AKT, mTOR, u apyrumu myTsMH, KOTOpBIE€ BIUSIOT NPSAMO WIM ONOCPEAOBAHHO HAa KIETOYHBIH
UKL

VYcItoBusI KyNbTyphl KICTOK, MOAXOMISIIUE Ui CIIOCOOOB HACTOSIIETO M300pPETCHUS, SBISIOTCS TAKUMHU,
KOTOPBIC OOBIYHO UCIIOJIE3YIOT M U3BECTHHI B IEPHOANYCCKON KYIBTYpE, IEPHOANICCKON KYIbTYpPE C MOAMUTKON
WM TPOTOYHON (HEMPEPBIBHON) KYJNBType KJIETOK WJIH JIF00O€ COYeTaHHE ITHX CIOCOOOB, C TPHBJICUCHHUEM
BHUMaHUs K pH, pactBoperHOoMy kucnopony (O,), u neyokucu yriaepoaa (CO,), mepeMenMBaHuIO W BIAXXHOCTD,
U TeMIepaType.

CriocoObI n300peTeHusI MOTYT OBITH MCIIOB30BAHBI JUTsl KYJIbTHBUPOBAHHS KJIETOK, KOTOPBIE DKCIPECCH-
PYIOT HEOOXOIUMBbIE PEKOMOWHAHTHBIE OCTKH. DKCIIpecCHpyeMble peKOMOMHAHTHBIE OSJIIKH MOTYT OBITH CEKpe-
THPOBAHBI B KYJIBTYPAIBHYIO CPEy, U3 KOTOPOH OHM MOTYT OBITh M3BJICUEHBI W/Iiu coOpanbl. Kpome Toro, 6ern-
KA MOTYT OBITh OYHIIICHBI WJIM YaCTHYHO OYHIICHBI OT TAKOW KYJIbTYPaTbHON CpEeIbl WM KOMIIOHCHTA (HAIpH-
Mep, OT KYJIBTYpPaJIbHOW CPEbI) C MCIOIB30BAHUEM HU3BECTHBIX MPOIECCOB U MPOIYKTOB, U3BECTHBIX B JTaHHON
00JTaCTH TEXHHWKH W/WIH UMEIOMIUXCS Y KOMMEPUYCCKUX MOCTaBIIMKOB. OUHUIIEHHBIC OCIKU 3aTeM MOTYT OBITh
"chopMymrpoBaHkL", UTO O3HAYAET 3aMeHy Oydepa papmaleBTUIECKU MPUEMIIEMBIM COCTaBOM, CTEPHITH3ALIUIO,
MacCOBOE yIaKOBBIBAHUEC, W/UIIN YIIAKOBBIBAHKE 1 KOHCYHOTO MOJIb30BaTels. DapMarieBTUIECKH MPUEMIIEMbIC
COCTaBBI MOTYT BKJIIOYATh Pa30aBUTEIH, HOCUTEIU, COTIOOMIH3aTOPHI, SMYIbraTOPhI, KOHCEPBAHTHI, W/WIN ab-
10BaHTHI. [IoAroTOBKA (hapMareBTHIECKH MPHUEMIIEMBIX COCTAaBOB HAXOIUTCS B paMKaxX KBaJHU(HUKAIINN CIICIHa-
JUCTa B JaHHOHW 00JacTW TEXHWKHW W BKJIIOYAeT onmucaHHoe B Remington's Pharmaceutical Sciences, 18th ed.
1995, Mack Publishing Company, Easton, PA.

B onmHOM BapmaHTe peanu3anuil W300peTeHHe MpeaycCMaTpUBacT, YTO peKOMOWHAHTHBIA O€IOK IpeacTaB-
nseT co0oi TMHKONpPOTEenH. B OIHOM BapwaHTe peanu3alii H300peTeHHe NpeayCMaTpHBaeT, 9TO PEeKOMOH-
HAHTHBIA OCIIOK BBIOPAH M3 TPYIIIBI, COCTOSAIICH M3 YCIIOBCUCCKOTO aHTHTENA, TYMAHH3HUPOBAHHOTO AHTHTEINA,
XMMEPHOTO aHTHTENA, PCKOMOMHAHTHOTO CIMTOTO OCNTKa WM IIUTOKWHA. Takke MpeayCMaTpPHBACTCS, YTO pe-
KOMOWHAHTHBINA OCIIOK CO3JIaH CIIOCOOOM COTJIACHO HACTOSIIEMY M300pPCTCHUIO. B 0IHOM BapuaHTe peanu3ainun
PEKOMOMHAHTHBIN OCJIOK MPEAOCTABICH B COCTaBe (papMarieBTUICCKU PUEMIICMOH JICKaPCTBEHHON (OPMEIL.

Hcnonp3yeMbie B HACTOSIIEM TOKYMEHTE TepMHHBI "mentun, "momunentun” u "Oemok" HCIoIb3yITCs
KaK B3aUMO3aMEHSICMBIC U OTHOCSTCS K MOJICKYJIC, COCTOSIICH U3 NBYX WM 00Jiee OCTATKOB aMUHOKHCIIOT, CO-
€AWHEHHBIX APYT C APYTOM IENTHAHBIMU CBS3AMH. [lenTnpl, MOMTUNenTuabl 1 OeNKH TakKe BKIIOYAI0T MOIH-
(ukary, BKIIOYaronye, 6e3 orpaHn4eHus, IIHKO3MINPOBaHIEe, IPHUBOIAIIEee K 00pa30BaHHIO TIIMKOIPOTEHHOB,
MPUCOEIMHEHUE JTUMHIOB, CyIb(aTaliio, raMMa-kapOOKCHIMPOBAHNE OCTATKOB TNTyTAMHUHOBOW KHCJIOTHI, THA-
poxcwmposanue u JIP-pubosnnupoBaHue.

Hcrmonb3yeMblii B HACTOSIIEM JOKYMEHTE TEPMHH '"TJIMKONPOTEHWH" OTHOCHTCS K TIEMTHAAM W OeiKam,
BKITIOYAIONTIM aHTHUTENa, UMEIOIINM II0 MEHBIIEH Mepe OJHy OOKOBYIO IIETIb OJIMTOCAaxXapHia, COACPIKaIIylo
OCTaTKU MaHHO3BI. [ THKOIPOTEHHBI MOTYT OBITh TOMOJOTHYHBIMH KJICTKE-X03UHY WU MOTYT OBITH TE€TEPOIIO-
TUYHBIMU, T.C. IPUBHECCHHBIMU B HCIIOJIB3YEMYIO KICTKY-XO35MHA, TAKHE KaK, HAPUMED, YeTOBCUCCKUN TITHU-
KOIMPOTEUH, MPOAYLUPYEMBIA KIIETKOH-X03IMHOM sIMUHMKa KuTaiickoro xomsiuka (CHO). Takue raukonpoten-
HBI, KaK MPaBIJIO, HA3bIBAIOT "PEKOMOWHAHTHBIC TITHMKOMPOTCHHBI". B HEKOTOPBIX BapHaHTaX pealn3alliu, TIIH-
KOTIPOTENHBI, SKCIIPECCUPYEMBbIE KIETKOW-X03IMHOM, CEKPETHPYIOTCSI HEOCPEICTBEHHO B CpEy.

Benku MOTYT IMETh HAYYHBIH WM KOMMEPUYSCKUA HHTEPEC, BKIIIOYAs, JICKAPCTBA, OCHOBAHHEIC Ha OCIKax.
Benxu BKIIIOUAIOT, Cpear MPOYero, aHTUTENa, XUMEPHbIE OCIKH M IUTOKUHEI. [1enTuabl, momunenTuas! 1 Oenkn
MOTYT OBITh MOJYYCHBI U3 PEKOMOMHAHTHOMN JIMHUN KJIETOK JKUBOTHBIX C MCIOJIB30BAaHHEM METOIOB KYJIBTYPHI
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KJIETOK ¥ MOTYT YIOMHHATHCS KaK "peKOMOMHAHTHBIN nenTty ', "peKOMOWHAHTHBIH MOMUIenTua” u "pexoMou-
HaHTHBIA Oenok". DKcrpeccupyeMblii 0enok(0enKkn) MOXKET NMPOAYLHPOBATHCS BHYTPHKIETOUYHO WIIM CEKpPETH-
POBaTHCSI B MUTATENBHYIO CPENy, U3 KOTOPOH OH MOKET OBITh M3BJICUEH W/WIHA COOpaH.

HeorpanmuuBatomue nmpuMepsl 0€IKOB MICKOMUTAIONINX, KOTOPBIE MOTYT OBITH C yCIIEXOM IPOIyLHpOBa-
HBI cII0c00aMH HACTOSIIETO H300PETeHNS BKIIIOYAIOT OCNIKH, COJIepIKAIIe AMUHOKHICIOTHBIE TIOCIE0BATEIFHO-
CTH, MICHTUYHBIC WM MO CYIIECTBY aHAJIIOTUYHBIC TOTHOCTHIO WIIM YaCTHYHO OTHOMY W3 CIIEAYIOMHX OENKOB:
(daxrop Hekposza omyxonu (PHO), murany fIt3 (WO 94/28391), spuTpomnodTHH, TPOMOOIIOATHH, KaabIUTOHNUH,
WJI-2, anrmonoatuH-2 (Maisonpierre et al. (1997), Science 277(5322):55-60), murany 1y akTUBaTOpa PenernTo-
pa daxropa NF-kappa B (RANKL, WO 01/36637), cBsi3annsIii ¢ ¢pakropoMm Hekposa omyxonu (PHO) amonros-
uaaytmpytomuit surann (TRAIL, WO 97/01633), ctpoMbl THMYca-IpOM3BOAHBINA JTMM(ONOITHH, TPAHYJIOLH-
TapHBIM KOJIOHUECTUMYJIUPYIOMUH (aKTop, IpaHyJOUUTAPHO-MAaKpO(haroBblii KOJOHHECTUMYIHPYIOMmUi dak-
Top (GM-CSF, Ilatent ABcrpanmuu Ne 588819), dakrop pocTa Ty4HBIX KIETOK, (aKTOp POCTa CTBOJOBBIX KIle-
Tok (ITarent CILA Ne 6204363), srmunepMainbHbIi (pakTop pocTa, pakTop pocTa KepaTHHOLMTOB, METaKapHOTH-
YyecKuil (hakTop pocTa W pa3BUTHsL, XeMOKHH, BeIesieMblii T-knetkamu npu aktuBaunu (RANTES), uenoseue-
ckuit ¢pudbpuHOTeH-ToK00HEIH Oenok 2 (FGL2; yuernsiit Homep NCBI NM_00682; Riiegg and Pytela (1995),
Gene 160:257-62) TopMOH pocTa, HHCYJIMH, HHCYJIHMHOTPOIIMH, WHCYJTUHOMIOMO0HBIE (PaKTOpPHI pocTa, MapaTh-
peOUIHBII TOPMOH, HHTEP(EPOHBI, BKIIIOYAIOIINE, O.-HHTEP(EPOHEI, Y-MHTEPPEPOH U KOHCEHCYCHBIE MHTEpQeE-
pousl (matentbl CIITA Ne 4695623 u 4897471), dakTopa pocta HEPBOB, HelpoTpoduueckuid (pakTop TOJTOBHOTO
MO3ra, CHHANTOTarMUH-110100HbIe Oemku (SLP 1-5), HeiipoTponuH-3, TIIIOKAaroH, MHTEPICHKIHBI, KOJIOHHUESCTH-
Mynupyone (GakTopbl, TMM(GOTOKCHH-B, (akTop, MHIHOMPYIONIN JIeHKeMHI0, U OHKOcTaTnH-M. OnucaHus
0eIIKoB, KOTOPBIE MOTYT OBITh MPOAYIIUPOBAHBI COTIIACHO CTIOCO0aM M300pETeHHSI, MOKHO HAWTH B, HAIIPUMeEP,
Human Cytokines: Handbook for Basic and Clinical Research, all volumes (Aggarwal and Gutterman, eds.
Blackwell Sciences, Cambridge, MA, 1998); Growth Factors: A Practical Approach (McKay and Leigh, eds.,
Oxford University Press Inc., New York, 1993); u The Cytokine Handbook, Vols. 1 and 2 (Thompson and Lotze
eds., Academic Press, San Diego, CA, 2003).

Kpome Toro, criocoObl n300peTeHust OyAyT MOJE3HBI Ul TOro, YTOOBI MPOJIYLUPOBATH OENKH, colepKa-
IIME BCIO WIIM YacTh aMMHOKHCIIOTHOH ITOCIIEIOBATEILHOCTH PELENTopa JUIs JJI000T0 U3 BHILICYIOMSHYTHIX Oel-
KOB, aHTarOHUCTa TAKOTO PELENTOpa WK JI000T0 U3 BHILCYNOMSIHYTHIX OCJIKOB, H/WIN OCJIKOB B 3HAUUTEILHOH
CTETICHH aHAJIOTHMYHBIX TAKUM PELENTOpPaM WM aHTarOHUCTaM. DTH PELENTOpPhl M aHTATOHUCTHI BKITIOYAIOT: 00e
dbopmbl perientopa ¢akropa Hekposza omyxonu (TNFR, takke m3BecTHBIN, kKak pS55 u p75, matent CIIIA Ne
5395760 IMatent CILIA Ne 5610279), penieniropsl uatepieiikuna-1 (UJI-1) (tumsr [ u IT; Tlatent EIT Ne 0460846,
ITarent CIIIA Ne 4968607 m Ilatent CIIA Ne 5767064), antaronuct perenrropa MJI-1 (ITarent CIIIA Ne
6337072), antaronucts! Wi uHruouTopsl MJI-1 (IMatentsr CIIIA Ne 5981713, 6096728, n 5075222) penientopsl
WJI-2, peuenropsr NJI-4 (ITatent EIT Ne 0 367 566 u ITatent CHIA Ne. 5856296), peuenropsr UJI-15, pemernro-
pst JI-17, peuenropst MJI-18, penenropsl Fc, penenTtop rpanyaonurapHO-Makpo(haroBoro KOJIOHHECTHMYJIIH-
pytorero ¢axkropa, penenTop rpaHyJOUUTAPHOTO KOJOHHECTUMYIHPYIOIIETo (akTopa, peuenTop sl OHKOCTa-
THHa-M M (akTopa MHrHOMpOBaHHMs Jelkemun, aktuBaTop peunenrtopa NF-kanma B (RANK, WO 01/36637 n
IMatert CIHA Ne 6271349), octeonporterepun ( Ilarenr CHIA No 6015938), pementopsr TRAIL (®HO-
3aBHCUMOTO JIMTaHAa, MHAYLUpYoIero anonto3) (Bxiovas peuentopsl TRAIL 1, 2, 3 u 4), u peuentopsl, kKo-
TOpBIE COJEPKAT JOMEHBI CMEPTH, Takue Kak Fas unu anmonro3-nHnynupyromuii peaentop (AIR).

Hpyrue 6e1Ku, KOTOpBIE MOTYT OBITH IIOJIYYEHBI ¢ UCIIOIB30BaHUEM HACTOSIIECT0 N300pPETEHNS, BKIIOYAIOT
OenKu, comeprKaliye BCIO WM 9aCTh aMUHOKHCIIOTHOM TOCIIe0BaTeN HOCTH AU (HEepeHIINPOBOYHBIX aHTUTCHOB
(mmenyembie CD OenkaMu) WM WX JIATAHABI U OCTKU, CYIIECTBEHHO MOXO0XKHE Ha JII000# 13 3TuX. Takue aHTH-
rensl packphIThl B Leukocyte Typing VI (Proceedings of the VIth International Workshop and Conference, Ki-
shimoto, Kikutani et al., eds., Kobe, Japan, 1996). IToxoxue CD Genku packpbIThl B OCIEAYIONINX CEMUHAPAX.
IIpumeps! Takux aHTUreHoB BKiIrouaroT CD22, CD27, CD30, CD39, CD40 u nurannsr k HuM (urang CD27,
murang CD30, u ap.). Hekotopeie anturenst CD sBisitoTcst wieHamu ceMelictBa peuentopoB @HO, koTopoe
takke BimoyaeT 41BB u OX40. Jluranast yacto sBistoTcst wieHamu cemeiictBa ®HO, kak, HanpumMep, JIMranaa
41BB u nuranna 0X40.

DepMEHTATHBHO AKTHUBHBIC OCJIKHM WM WX JIMTAHJBI TAK)KE MOTYT OBITH MOJyYEHBI C HCIIOJIB30BAHUEM Ha-
crosiiero n3obperenus. [Ipumepsl BKIIIOYAIOT OEJIKH, COJEpIKaIlUe BECh MIIM YacTh U3 CIEAYIONINX OCIKOB HIIH
WX JIUTaHIIOB U OeJKa, CYyIIECTBEHHO ITOXO0KETO Ha OJWH U3 ATHX: MPEICTABUTEIN CeMeiicTBa JOMEHOB JIH3CH-
TerprHA M METAJUIONpoTenHa3sl, Bitodass @HO-anbha xoHBepTHPYIOMHKK (QEepMEHT, pa3IndHble KHHA3BI, TII0-
Kolepedpo3niaza, CynepoKCHIINCMYyTa3a, TKAaHEBOW IIa3MUHOTEHHBIN akTuBaTtop, gaktop VIII, dakrop IX,
anosumionporenH E, anmomumonporend A-I, rmo6unsl, antaronuct WMJI-2, anbda-1 aHTUTPUIICHH, JIMTAHIBI JJIS
JF000T0 U3 YIIOMSHYTHIX BEIIIE (EpPMEHTOB, a TAK)KE MHOYKECTBO APYTUX (PEPMEHTOB M UX JUTAHIIBI.

TepmuH "aHTHTENO" BKIIIOYAET CCHUIKH KaK Ha TIIMKO3WIMPOBAHHBIE, TAK M HAa HETIMKO3WINPOBAHHBIC UM-
MYHOTJIOOYJIMHBI JII000T0 M30THIIA WIIM MOAKIIACCA WIIM Ha X aHTUTCHCBS3BIBAIOIIYIO 00JIacTh, KOTOPast KOHKY-
PHUpYeT C MHTAKTHBIM aHTUTEJIOM 32 CHeln(HYECKOE CBI3BIBAHNE, €CIM HE YKa3aHO MHOE, BKIFOYAOLINE Yelo-
BEUECKHE, I'YMaHN3UPOBAaHHbIE, XUMEPHBIC, MYJIbTH-CHEIU(PHUECKAE, MOHOKJIOHAJBHBIC, MTOJIMKIOHAJIbHBIE H
OJIMTOMEPHI MIIM MX aHTHI'CHCBS3BIBAIOIIUE (PparMeHThl. Kpome Toro, BKIIIOYEHB! OEJIKH, UMEIOIINE aHTHTCHCBSI-
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3BIBAIOMININ ()ParMEHT WM YYaCTOK, Takoi, kak Fab, Fab', F(ab'),, Fv, nuatena, Fd, dAb, MakcuTena, MOICKyIIbI
OJTHOIICTIOYCYHbIE aHTHUTEN, (PparMEeHTHl yJacTKa, onpezessoniero kommiemeHnrapaocts (CDR), scFv, nnarena,
TpHaTena, TeTpaTelia W HOJIHUIIENTH/IBI, COAEPKaIlne 0 MEHBIIEH Mepe 4acTh UMMYHOTJIOOyITHHA, KOTOpas SB-
JSIETCSL JOCTaTOYHOMN ISl BRIPAOOTKH CTICITU(HUECKOTO aHTUI'CHA CBA3BIBAIONIETO [IEJE€BOH momnentu. TepMuH
"aHTUTENO" BKIIIOYAET, 0€3 OrpaHUYEHUS, TAKOBbIC, KOTOPBIC TOMyUEHBI, IKCIIPECCUPOBAHBI, CO3/IaHbI WIIH HU30-
JIMPOBAaHBI PEKOMOWHAHTHBIMHU CITIOCOOAaMU, TaKMe KaK aHTHUTENA, BBIICICHHBIC U3 KICTKU-X03WHA, TPAaHCHHUIIH-
POBaHHOM JJIs SKCIIPECCUH aHTHUTENA.

[Ipumeps! aHTHUTEN BKIIOYAIOT, 6€3 OrpaHWYCHHA, T€, KOTOPBIE PACIO3HAIOT JI000W OAWH WM KOMOWHa-
110 OeNKOB, BKJIIOYast, 0€3 OrpaHHYEeHNs], BBIICYIIOMSHYThIE OElIKH W/uian cinenyromue anturensi: CD2, CD3,
CD4, CDS, CDl11a, CD14, CD18, CD20, CD22, CD23, CD25, CD33, CD40, CD44, CD52, CD80 (B7.1), CD86
(B7.2), CD147, WJI-1a, WI-18, WI-2, NJI-3, NJI-7, NJI-4, NJI-5, NJI-8, NJI-10, cyosenuaunts! penentopa WJI-
2, peuentopa NJI-4, penentopa NJI-6, penienrropa MJI-13, peuentopa WJI-18, FGL2, PDGF-B u ux ananoru (cm
Iatenter CIIIA Ne 5272064 u 5149792), dakrop pocta sumorenus cocynoB (VEGF), tpombormrapHsiii hakrop
pocra (TGF), TGF-B2, TGF-B1, peuentop smuaepmansHoro ¢aktopa pocra (EGF) (cm ITatent CIIIA Ne.
6235883) penenrop VEGF, dakrop pocra renaTonuros, JIMTaHl OCTEONPOTETPUHA, HHTEP(PEPOH TaMMa, CTUMY-
asrop B mumdonuror (BlyS, Takxke m3Bectnoiii kak BAFF, THANK, TALL-1 u zZTNF4; cm. Do and Chen-
Kiang (2002), Cytokine Growth Factor Rev. 13(1): 19-25), C5 xomrmuiement, IgE, omyxonessrit anturen CA125,
omyxosnessiit antured MUC1, PEM anturen, LCG (mpencraBisiomuii co00i reHeTHYeCKUH MPOIyKT, SKCIIpec-
CHUPYEMBI acCOIMHUPOBaHHO C¢ pakoMm Jerkoro), HER-2, HER-3, omyxoieaccormupoBaHHBIA TIIMKOMPOTEUH
TAG-72, SK-1 aHTHTEH, OIMyX0JICACCOMMUPOBAHHBIE SITUTOTBI, KOTOPHIE MPUCYTCTBYIOT B IMOBBIMIEHHBIX KOJIH-
YecTBaxX B CHIBOPOTKE KPOBH IMAIIMEHTOB C PAKOM TOJICTOW KHIIKH W/HIH PAKOM IIOKEITyTOYHON JKeJIe3bl, paK-
ACCOITMMPOBAaHHBIE MUTOIBI WM OCNIKH, YKCIPECCUPYEMBIE B PAKOBBIX KJIETKAX TPYAH, IPSIMOW KHIIKH, CKBa-
MO3HBIX KJIETOK, IPOCTATHI, OHKEITYAOTHOH JKEeIe3bl, IETKOTO W/MITH OYKH H/HIN B KJICTKaX MEJIaHOMBI, TJIHO-
MBI, HJTH HEHPOOIACTOMBI, HEKPOTHIECKOTO sI/Ipa OIMYyXOJIH, MHTErprH anbda 4 6eta 7, uarerpud VLA-4, nater-
punsl B2, peuenropst TRAIL 1, 2, 3 u 4, peuenrop akruBaropa sinepHoro dakropa karmma B (RANK), surann
RANK, ®HO-a, momekyna aaresun VAP-1, monekyna aare3un snutenuaibHol kinetku (EpCAM), mexkie-
ToyHast MoJiekyia anre3nu-3 (ICAM-3), anre3un jeliKonHTErprHa, TPOMOOIMTapHbIH riukonporenH gp 11b/11]a,
TSDKEJIasi IeTb CEep/eYHOr0 MHO3MHA, IapaTUpeouaHbli TopMoH, TNAPC2 (KOTOpBIil sBISIETCS MHIHOMTOPOM
(axTopa kieroynoro Qaxropa-VlIla), rmaBueiii komiuiekce rucrocomectumoctu (MHC) I, xapumHOZMOpHO-
HanbHbEIA aHTUTeH (CEA), ansda-peronporenn (AFP), dakrop Hekposza onmyxomu (PHO), CTLA-4 (xoTopsbrid
SIBIIICTCSl IUTOTOKCHYECKUM T UM OIMT-aCCOIIMUPOBAHHBIM aHTUTEHOM), perientop Fc-y-1, HLA-DR 10 Gera,
HLA-DR anTHreH, ckiiepocTut, L-CenekTHH, pecnupaTopHOCHHIMTHAIBHBI BUPYC, BUPYC MMMYHOJe(UIIATa
yenoBeka (BMY), Bupyc renatuta B (HBV), Streptococcus mutans, u Staphlycoccus aureus. Konkpernsie npu-
MepbI U3BECTHBIX aHTHUTEN, KOTOPBIE MOTYT OBITH MOJIyYEHBI C HCIIOIB30BAHNEM CIIOCOOOB HACTOSIIETO U300pe-
TEHWs, BKIIIOYAIOT, 0€3 orpaHWYeHUs, aganruMymad, Oesaruzymad, nHhaukcnMabd, abuukcuMad, aneMTy3ymao,
OanmueiizyMal, OasmmnkcuMad, Oenrumymad, OprakuHyMal, KaHaKHHyMa0, [epTon3yMad Mero, eTyKcuMao,
KOHaTyMyMa0, aeHocymab, sKynu3ymad, reMTy3ymMad o30raMuIliHa, TOTUMyMa0, nOpuTyTomMad THyKceTaH, Jia-
Oety3yma0, manmarymymad, MaTy3ymad, Meroimn3yMmad, MotaBuzymad, Mypomonad-CD3, Hatanuzymabd, HUIMOTY-
3yma0, odarymymad, omanmzymad, operopomad, nanuBu3ymad, maHUTYMymab, meMTymMomMao, mepTy3ymad, pa-
HHOM3yMal, puTykcumal, poBenn3ymMad, TONMIN3yMad, To3UTyMoMal, TpacTy3yMmad, yCTeKHHYyMal, BeIOIH30-
Ma0, 3ayTyMyMad 1 3aHOJIMMYMa0.

N3obpeTenne Takke MOXKET OBITH MCIOJIB30BAHO IJIS MOJTYYEHHsS PEKOMOWHAHTHBIX XMMEPHBIX OEJIKOB,
BKJIIOYast, HAIpUMep, JI000H 13 BhILIETIEPEUNCIICHHBIX OenkoB. Harprumep, pekoMONHAHTHEIE XUMEpHBIE OEIKH,
COJIeprKalllieé OJWH W3 BBHIMIEYNOMSHYTHIX OEJKOB IUIIOC JIOMEH MYJIBTHMEpPHU3alMU, TaKWE Kak JICHIMHOBAas
"MonHuS", cynepcnupanb, Fc pparMeHT IMMyHOTIIOOY IMHA, HITH aHAJIOTHIHBINA OEJIOK, MOTYT OBITh MOJIYYEHBI C
WCTIONB30BaHNEM CTIOc000B Hactosmero n3obperenus. Cm., Hampumep, W094/10308; Lovejoy et al. (1993),
Science 259:1288-1293; Harbury et al. (1993), Science 262:1401-05; Harbury et al. (1994), Nature 371:80-83;
Hékansson et al.(1999), Structure 7:255-64. B gacTHOCTH, BKITIOYEHBI CPEIU IPYTUX PEKOMOMHAHTHBIX XUMEP-
HBIX O€JKOB, O€JIKH, B KOTOPHIX yYaCTOK PEUenTopa MPeACTaBiIsIeT co0oi ciauthiid ¢ Fc ygactkom aHTHTena, Ta-
kuM kak ataHepuent (p75 TNFR:FC) u 6enatanent (CTLA4:Fc). XumepHbie OelKu U MOJUTICTITHIBI, a TaKKe
(parMeHTHI MM YYacTKH, WIM MYTaHTHI, BAPUAHTHI, aHAJOTH KaKOT0-JIMOO U3 BBIIICYTTOMSHYTHIX OCJIKOB M TO-
JIMIICTITU/IOB TAaKKe BXOAAT B MOAXOASIINE O€JKHU, MOJIMIENTHIB  HETTH/IBI, KOTOPBIE MOTYT OBITH MOJYYCHEI
METOJIaMH HACTOSILETO H300pETEHHS.

B To Bpems kak TEpMHUHOJIOTHSI, UCTIONIb3yeMasi B HAaCTOAIIEH 3asiBKe, SBJISICTCS CTAHAAPTHON B TaHHOH 00-
JACTH TEXHUKH, OIIPEAEICHUs] HEKOTOPHIX TEPMHUHOB IPUBEJCHBI B HACTOSIIEM JOKYMEHTE, YTOOBl 00eCIeYHTh
SCHOCTh M OIpENeNICHHOCTh 3Ha4eHUs! popMyibl n3o0peTeHus. EXnHUIBI, NPUCTaBKH U CUMBOJIBI MOTYT OBITh
0003Ha4YeHBI B UX obmmenpuHaTor ¢popme cuctemMbl CU. UncnoBsle Mrana3oHbl, YKa3aHHBIE B HACTOSIIEM JOKY-
MEHTE, BKJIIOYAIOT YHCIIA, ONPEACIIONINE TUaa30H, U BKIIIOYAIOT BCIKOE IIEJI0€ YHCIIO B Mpeeax 3a1aHHOTO
nmuamazoHa. CrocoOBl M METOVKH, OTIMCAHHBIE B HACTOSAIIEM JOKYMEHTE, KaK MPaBUJIO, BEIIOIHSIIOTCS B COOT-
BETCTBHUH C OOIICIIPUHATHIMU CHOCOOAMH XOPOIIO W3BECTHBHIMH B JaHHOW 00JAaCTH TEXHHKH M KaK OIHCAHO B
pa3IUYIHBIX 00mMX U O60JIee KOHKPETHBIX CCBIIKAX, KOTOPBIE MUTHPYIOTCS M OOCYXIAIOTCS B HACTOSAIIEM JOKY-
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MEHTe, €CJIM He yka3aHo uHoe. CM., Hanpumep, Sambrook et al. Molecular Cloning: A Laboratory Manual, 3rd
ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001) and Ausubel et al., Current Proto-
cols in Molecular Biology, Greene Publishing Associates (1992), u Harlow and Lane Antibodies: A Laboratory
Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990). Bce nokyMeHTBI WU 9acTH
JOKYMEHTOB, IPOIIUTUPOBAHHBIC B HACTOSIICH 3asBKe, BKIIOYast, 0€3 OrpaHUYCHNUS, TATCHTHI, 3aBKH Ha ITaTCH-
TBI, CTaThbU, KHUTH M TPAKTATHI, TEM CAMBIM SIBHBIM 00pa30oM BKIIOYEHBI TIOCPEICTBOM CCBUIKH. TO, 4TO ommcaHo
B BapHaHTE pEaNIM3aIlH HACTOSIIETO N300pETEHUsI MOXKET OBITh O0BETMHEHO C IPYTHMHU BapHaHTaMH pealn3a-
ITUH HACTOSIIIETO H300peTCHNSI.

Hacrosimee n3o0peTenne He OrpaHUYEHO B BOSMOKHOCTSIX KOHKPETHBIMH BapHaHTAMH pean3alii, OIu-
CaHHBIMH B HACTOSIIEM JOKYMEHTE, KOTOPbIC CIIy)KaT B KauecTBE €JMHON MJUTIOCTPALUK OTICIBHBIX aCIEKTOB
n300peTeHNs, U (GYHKIIMOHAIBHO SKBHBAJCHTHBIC CIIOCOOBI M KOMIIOHEHTHI HaXOMAsATCs B Tpejenax oObeMa Ha-
crosimiero n3obOpereHus. bonee Toro, pasznuunble MOAU(UKAIMU W300PETEHUs, MOMUMO MPEACTAaBICHHBIX H
OIMCAaHHBIX B HACTOSIIEM IOKYMEHTE, CTAHYT OYEBHIHBIMHU CIICIIMAIMCTAM B JJAHHOW 00JaCTH TEXHUKU W3 BBI-
IICU3JI0’KEHHOTO OITUCAHUsI M CONPOBOANTEIBHBIX TpadyuuecKux MarepuanoB. Takne Moan(uKanuy npeHa3Ha-
YeHBI [T MOTIalaHus B chepy mpuiaraeMoit Gopmysl n300peTeHusl.

IIpuMmepbI

ITpumep 1

Bruto oOHapy)keHO, UTO YpOBHH BHEKJIETOYHOTO OPHHUTHHA KOPPETUPYIOT C COAEp)KaHHEM BBICOKOMAaH-
HO3HBIX TNIHKodopM. Bocemsb muuuit knetok CHO, skcipeccupyronmx peKoOMOMHAHTHBIE aHTHTENA, C COJIEpKa-
HHEM BBICOKOMaHHO3HBIX TIHKOGOpM 0T < 5% mo >20% Oblu BEIOpAHBI TS 3TOTO SKCIIEPUMEHTa (KJICTOYHAS
nuHuA A - knetouHas nuHus H). Knetku BeipanuBanu B 10-1HEBHON NepUOANYECKO KyIbType ¢ MOAMUTKON B
CTPSIXMBAEMBIX KOJI0aX C MPUMEHEHHEM JBYX Pa3IUYHBIX CHEIHUATU3NPOBAHHBIX CPE U KYJIbTYp KIETOK, Ka-
JKJIasi U3 KOTOPBIX He conepikana opHUTHH (cpena Nel u cpena Ne2). IIpoGsl oTpabGoTaHHOI cpepl 0TOMpaNy Ha
8, 9 u 10 cyTkM KyJIbTUBHUPOBAHMS M ITOJBEPTad MaclITaOHBIM aHaiIu3aM MetabosioMuku. %HM (ypoBeHb BbI-
COKOMAaHHO3HBIX TJIMKaHOB) OB ompenelieH ¢ npuMeHeHueM criocoba Endo-H rCE-SDS, noske 3ameHeHHOTO
CIoCcOOOM JKHUAKOCTHOM Xpomarorpaduu, OCHOBaHHBIM Ha TuapoduiabHoM B3aumonedcTuu (HILIC), ommcan-
HOM Hmke. OTHOCUTENbHBIE YPOBHU OPHUTHHA B OTPA0OTAaHHOM cpene OBLIM OIpe/eIeHbl MacIITaOHBIMHU aHa-
JM3aMH METab0JIOMHKH, B KOTOPBIX KOMIIOHEHTHI CpeAbl OBUIH pa3ielieHbl IPH MTOMOIIH KHUIKOCTHOH XpoMaTo-
rpaduu U OIpeAeIICHBI IPY MTOMOIIH CIIEKTPOMETPUH BBICOKOTO pa3pemieHust. KOMITIOHEHTH! OBIIH OTIpeieIeHbI
MTyTEeM COTIOCTABJICHUS MX CIIEKTPOB (PparMeHTannu ¢ OMOINOTEKOH CIIEKTPOB U3BECTHBIX coeAnHeHNH. OTHOCH-
TENBHOE COJEp)KaHWE KaXJIOTO KOMIIOHEHTa ONpeAesUId 10 IUIOMAAXM THKa €ro CHrHaJOB Macc-
CIEKTPOMETPUH. YPOBHH BHICOKOMAaHHO3HBIX TIIMKaHOB (%oHM) cekpeTupyeMbIXx peKOMOWHAHTHBIX MOHOKJIO-
HaJIbHBIX aHTUTEN KieTouHblX TuHUA A-H Ha 8, 9 u 10 cytku Ha cpene Nel u cpene Ne2 mpencrasnens! Ha Our.
2A u B. ©ur. 2C neMOHCTpUPYET B3aUMOCBSI3b MEXAY % BBICOKOMAHHO3HBIX IJIMKAHOB M YPOBHSMH BHEKJIE-
TOYHOTO OpHUTHHA. Koppersamus onpeaensiach MyTeM CpaBHEHMS BCeX 8 KICTOUHBIX JIMHUHN (IPEeICTaBICHHBIX
B BHJE KBaJIpaTOB), UCIIOJB3Ys JaHHBIE 9-CYyTOYHBIX 00pa3noB. [lodydeHHbIE pe3yabTaThl YKa3bIBAIOT HA CHIIb-
HYIO KOPPEJLIIHIO MEX/y CO/Iep)KaHHEM BBICOKOMAHHO3HBIX INTMKO(OPM M YPOBHSMH BHEKJICTOYHOTO OPHHUTH-
Ha.

Jlanee xnerounas nmuHus H BeIpamyBagach B MepUOIUIECKONM KYIbType ¢ TIOAMUTKON B OHopeakTope 00b-
emoM 311

[IpomomKUTETHHOCTE BBIpAIMBaHus cocTaBmiaa 12 cyrok. Uersipe 6omocHble mognutku 7%, 9%, 9% u
9% Ob IpoBeaeHsl Ha 3, 5, 7 1 9 cytku. Kpome toro, 50%-HbIil pacTBOp TITIOKO3HI 100aBISETCS €KECYyTOIHO,
HayMHas Ha 3 CYTKH, Kak TpeOyeTcs Al MOoJJiepKaHusd KOHIEHTPAIMU TIII0K036I Bhilie 2 r/i1. [IponsBoacTBeH-
Hble OHOPEAKTOPHI HHOKYJIHPOBAIM ¢ KOHIEHTpamueii 15x10° kietok/mn mocie 4 cytok pocra. Kietku mo-
JIEp)KUBAJIM B Cpesie poCcTa A0 Hadana (asbl MpoJylUpOBaHUs. 3aTeM CPaBHUBAIUCH BOCEMb PA3JIMYHBIX YCIIO-
BUi1 nporiecca. YcioBue Nel BbICTynano B KayecTBE KOHTPOJIS. B MPOM3BOACTBEHHYIO MOANUTOYHYIO Cpely He
BHOCHJIM HUKaKHX U3MEHEHUH.

B ycnosum Ne2, npou3BoicTBEHHAs! MOANMUTOYHAs cpesia ObUIa JONOIHeHa OeTanHOM B KOHLIEHTpanuu 24
MM Ha 0 cyrku. JlampHeiinee MOMONHEHHE OCTAMHOM HE MPOU3BOMMIOCH. UeThipe OONFOCHBIC MOAMUTKH 7%,
9%, 9% n 9% O6bun poBeneHsl Ha 3, 5, 7 u 9 cyrku. Kpome toro, 50%-HbIi pacTBOp TIIIOKO3BI JOOABISETCS
€XEeCYTOYHO, HAUMHAs Ha 3 CYTKH, KaK TpeOyeTcs IS MoAIep KaHusT KOHIIEHTPAITUH TIFOKO3bI BhIIIE 2 T/I.

B ycnoBusx Ne 3 u Ne 4, Obio ucnbsITaHo yaaneHus cyiabgpara menu. Cynbdar Mean ObIT yaalleH U3 To-
pOIIIKa TIPOU3BOJACTBEHHON cpenbl. YcnmoBue Ne3 Ciy>KIo B KaueCTBE KOHTPOJIS,, MATOYHBIA PacTBOp cynbdara
Menu ObLT 100aBIIeH B 6a30ByI0 cpeny. B ycnmoun Ne4, cynbdar Meau He 70OaBIsUICS HU B OJHY Cpely, CO3/1a-
Bas YCJIOBHS cpenbl ¢ neduiutom Menu. B o6oux yemousix Ne 3 m Ne 4 mpomsBomiack 00paboTka OMHAKOBOH
0O0FOCHOH "TIOAMUTOYHON" Cpeoi, comepKaleii Mepb.

B ycnoBusax Ne5-Ne§, Obuta ncrnblTaHa BBICOKAst M HU3Kasi OCMOJISIPHOCTB. B ycnmoBusix NeS u Ne6 kiretku
noanutbiBain 90% Npon3BOJICTBEHHOM 0a30BOH cpenoi, T.e. mpenocTaBisuiocs Ha 10% MeHbIIe TUTATEIbHBIX
BEILIECTB, YTO O3HAYaET MOJTy4YEHHE KIIETOK, HCIBITHIBAIONINX CHI)KEHHYIO OCMOJIIPHOCTh. B yciosun Ne6, xire-
TOYHas KyJIbTypajibHasi cpesia Oblia Bo3BpalleHa 10 ypoBHs KOHTpoist, ~ 300 MOcwm mytem tutpoBanust NaCl. B
ycnoBusix Ne7 u Ne8 kireTku moxnutsiBany 85% cpemoi MOANUTKY, IPH 3TOM cpefia B cocTosiHUM Ne8 Obliia BO3-
BpaleHa K KOHTPOJIbHOMY ypOBHIO IyTeM TuTpoBanus NaCl.
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[TpoOsr oTpaboTanHO# cpeapl oTOupanu Ha 3, 6, 8, 9 m 10 CyTKM KyJIbTHBHPOBAaHUS M MOJBEPTAIN Mac-
mTaOHBIM aHaJIM3aM MeTabOJIOMUKH.

U B 3TOM citydae, cymiecTBOBajla 3HAUUTENIBHAS KOPPEIHIUSI MEXTy YPOBHSIMH BHEKJIETOYHOTO OPHUTHHA
U COJICpKaHWEM BBICOKOMAaHHO3HBIX IInKopopMm. dur. 3A neMOHCTpHPYET MPOIEHTHBIE YPOBHU BBEICOKOMAH-
HO3HBIX TJIMKaHOB yCTaHOBJICHHBIC IS KIeToUHOU nHUKM H moaseprapuieiics § pa3iumyHBIM YCIOBHSIM B OHOpe-
akropax (Nel-Ne§). ®wur. 3B meMOHCTpHUPYET COOTBETCTBYIONIHE YPOBHU BHEKJIETOYHOTO opHHUTHHA. Dur. 3C
JEMOHCTPHPYET B3aUMOCBS3b MEXIY % BBHICOKOMAHHO3HBIX TJIMKAHOB M YPOBHSAMH BHEKJIETOYHOTO OPHHUTHHA.
Koppermsmus onpenensiacs myTeM CpaBHEHHUS BCeX 8 yCIoBUil (IIPEICTaBICHHBIX B BUIE KBAaAPATOB), HCIOIB3YS
JIaHHBIE 9-CYTOYHBIX 00pa3IOB.

ITpumep 2

VYposau sxcnpeccun MPHK Aprunasst 1 ObutH M3MepeHB! Ha BEIOpaHHBIE CyTKU B TeueHune 10 cyTouHoro
MOJYHENPEPHIBHOTO KYJIbTUBHPOBAHHMS C IOANUTKON Ha BOCBMH KJIETOYHBIX JINHUAX, ONMMCAHHBIX B ipuMepe 1.

VYposau sxcnpeccnn MPHK onenmnBanu ¢ momomsio Habopa QuantiGene Multiplex Assay kit (Affymetrix,
Inc., Canra Knapa, KanudopHus) B COOTBETCTBUM C HHCTPYKIUSIMH ITPOU3BOANUTEILS.

Aprunaasza 1 - ¢epMeHT, KaTann3uPYIOINHA MpeBpalleHine apriHUHA B OPHUTHH, KaK OBUIO OOHAPYKEHO,
OBUT aKTUBHPOBAH B KJIETOYHBIX JIMHUSAX C IMOBBIIICHHBIMH YPOBHSMH BBICOKOMAHHO3HBIX TJIMKAHOB, B 3aBUCH-
MOCTH OT BpeMeHH, cM. ®ur. 4. DTO TOBOPHUT O TOM, UTO crienn(puIecKoe HAIeIMBaHNE HHTHOUTOPOB apTUHA3HI
JUTs1 OJOKMPOBKY aKTHBHOCTH apTrHHA3bl ¥ YMEHBIICHHS 00beMa MPOM3BOJACTBA OPHUTHHA MOXET OBITH HCIOJIb-
30BaHO JJIS1 CHWKCHHUS YPOBHS BEICOKOMAaHHO3HBIX TTMKAHOB.

ITpumep 3

JlaHHBIN IIpUMeEp NEMOHCTPUPYET YIpPABJICHUE COJCPIKAaHWEM BBHICOKOMAaHHO3HBIX TIIMKO(OPM PEKOMOH-
HAaHTHBIX TJIMKONIPOTEMHOB IyTEM PETyJHPOBAHMS HAKOIJICHUS OPHUTHHA B KIIETKE-XO3SHHE, HKCIIPECCHPYIO-
1ieit peKOMOMHAHTHBIN TIIMKOTIPOTEHH.

Kierounsle TuHUN, KJIETOYHBIE KYJIBTYPBI M CPEIbI

B nanHOM wmcciienoBaHuM OBUIM HCIIOJB30BaHbl KieTouHble guHMM H. KileTkm KynpTuBHpoBanM B 31
BCTpsIXUBaeMbIX Koyibax Dpnenmeiiepa (Corning Life Sciences, Jloyamr, Maccagycerc), ¢ 1 1 pabodero oobema
1 KyJIbTUBHUPOBAIN B YCIOBHAX CTAHAAPTHOTO yBIaXHEHHS MpH Temreparype 36°C, 5% CO,, u BCTpIXUBAHUN
mpu 70 00./MuH B aBTOMaTHdeckoM mHKyO6aTope CO, (Thermo Fisher Scientific, Yonrem, Maccauycerc). Kier-
KH ObUTH CyOKYJIbTUBUPOBAHBI HA CEJIEKTUBHOM MUTATENLHOMN cpene, conepxkamieid S00 HM KOHIIEHTpAIHIio Me-
torpekcara (MTX) Kakaple 4eTBepo CYTOK, a 3aT€M IOCIEI0BATEIHFHO OBIIN IIEPCHECCHBI, HHOKYINPOBAHBI U
KYJIFTUBHPOBAHBI B TUTATEIIFHON CpeJie B TEUCHUE YETHIPEX CYTOK, a 3aTe€M 3acesiHbI B 24 TyHOUYHBIE TUIAHIIETHI
JUISL OTIBITOB, OTTMCAHHBIX HUXKE.

MenkomacmtabHast KOHTpOJIbHAsS Tepdy3ust

MoanduurpoBaHHast KOHTpOJIbHAS Nepdy3us B 24-TyHOUHBIN IUIAHIIET C TIIyOOKMMH JIyHKamMH (AXygen,
IOnnon-Cutn, KanudopHus) UCONb30BaIach s OLCHKU BO3ICHCTBHS KOHIICHTPALUI CIIEPMUHA, apTHHUHA,
OpPHHTHHA ¥ apTHHA3bI Ha MOIYJISIINIO BEICOKOMAaHHO3HBIX rirkaHaoB (HMN). BesaprunnnoBeiii coctaB nepdy-
3MOHHOH cpezibl OBUT UCTIONIB30BaH UISl MEJIKOMACIITA0HOTO KOHTPOJIBHOTO Mep(y3HOHHOTO 3KcrepiuMeHTa Ne3
(mccenoBaHMs KOHIICHTPAIIMK apTHHMH) COTJIACHO IUIaHy SKCIepUMeHTa. B MenkoMacmTabHOM KOHTPOJIHEHOM
nepPy3noHHOM dKcriepuMerTe Ned Bce MHTHOWTOPHI apruHa3bl OBLIN Jo00aBiIeHBI B ep(y3noHHYI0 cpemy. Ye-
Thipe mMHrE6HTOpa aprunass: BEC ruapoxmopua, DL-o - 1udTOPMETHIOPHMTHH ruapoxmopua, coms NO-
THAPOKCH-L-apruanH MoHoanerara u coib No-THIPOKCH-HOP-aprHHUH JuaneTara Obuti nprodperenst B8 EMD
Millipore Corporation (bmmnepuka, Maccaaycerc).

Bxkparue, kietkn CHO GblIM MOMEIIEHBI B [UIAHIIETH C 3aIUIAHMPOBAHHON MIOTHOCTHIO 0T 10-20x10°
KJIeTOK/MII, 3 M pabodero oObema ais Kakaoi yHku. Kietkn KymsTuBHpOBamm mpu Temmeparype 36°C, 5%
CO,, 85% oTHOCHTENIFHOW BIAKHOCTH M Kaydanu IpHu 225 00./MuH Ha opOuTambHOM mMHKyOatope Kuhner mua-
metpoM 50 MM (Kuhner AG, bazens, [lIsetiniapust) 3 nin 4 cytok. Kaxkapie 24 gaca KIeTKH IIEHTPUDYTUPOBATH
npu 200xg B Teuenne 5 munyTt (Beckman Coulter, bpu, Kanudophuus) anst coopa orpaboTaHHOH cpenbl, U Kax-
Jlast TyHKa Oblia 3aTeM 3aHOBO 3amoiiHeHa 3 M cBexeill cpenbl. CoOpaHHas oTpaboTaHHas cpema ObLTa mpoaHa-
JM3MpOBaHA HA TUTP, KITIOYEBBIE METAOOIUTHI M % BBHICOKOMaHHO3HBIX IKaHoB (Y%oHMN) (mpu HeoOxoanmo-
CTH). 3aTeM KIIETKH COOMPAIN U U3MEPSUIN KOJIMIECTBO KJIETOK M X KU3HECTIOCOOHOCTD.

AHanm3bl pocTa KIETOK, METa00INTOB M TUTPA aHTUTEI

[T10THOCTH JKM3HECTIOCOOHBIX KJIETOK M YKH3HECIIOCOOHOCTH ONpenessuii ¢ ucronas3zoBanueM Cedex cell
counter (Roche Innovative, bunedensn, ['epmanns). MeTaOOIUTEI, BKIOYAs TITFOKO3Y, JIAKTAT, aMMHUAK, TIIyTa-
MHUH, TiTyTamart, Obiu nonydensl ot NovaBioprofile Flex (Nova Biomedical, Yontem, Maccauycerc). Konen-
Tpanusi aHTUTENl B OTpabOTaHHOW Cpele OmpeAesulach C HCIONB30BaHHEM CBepXd()()EKTUBHOW KHUIKOCTHOM
xpomatorpadun (CBOXX) mo apdunHoctn x Ilporenny A (Waters Corporation, Mundopa, Maccadycerc),
ocHameHHOH ¢ kosoHkoii POROS A/20 protein A auamerpom 50 mmx4,6 mm. (Life Technologies, Kapicban,
Kamudoprus). ITocme Toro xak oOpasen ObLT BBEIEH, KOJIOHKA MpOMBIBAIAcCh (pochaTHO-coeBEIM Oydhepom
(PBS) pH 7,1 nnst ynanenus 6enkoB kineTku-xo3snHa CHO. CBs3aHHBIE aHTUTEINA 3aTeM ITIONPOBAITN B KUCJIOM
PBS 6ydepe (pH 1,9) u BoisiBisimg npu oMoy Y @-norsomernst mpu 280 HM [T KOJIMYECTBEHHOTO OTIpeie-
JICHWSI KOHIIEHTPAINH aHTHUTEIL.
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Kaptuposanue riukanos npu nomouru HILIC

Paznnunble Buabl N-TIIMKaHOB aHTHTEN aHAJIM3MPOBAIHU MPH MOMOIIM XHUIKOCTHOW XpoMatorpaduw, oc-
HOBaHHOH Ha ruapoduiabHoM B3amMoxerictBun (HILIC). Ouwnmennple aHTUTeNa oOpadaThIBaUCh N-
rmoko3uaazoit F(New England BioLabs, UnicBud, Maccauycetc) pu 37°C B TeueHue 2 4acoB, ISl OCBOOOXKIe-
HHUA TInKaHoB. OCBOOOKIEHHBIE TIIMKAHBI OBUTH ITOMEYEHBI 2-aMHUHOOEH30MHOM KHUCIIOTOH M OYHILEHBI C WC-
nons3oBanneM kaptpumxei GlycoClean S (Prozyme, Xeityopn, Kamudoprus). 3arem oumieHHBIC TIMKAHBI
0BT 00€CCONIEHBI U PACTBOPEHBI B Boje I npoBeacHus aHanmza. HILIC xpomarorpaduio mpoBoIuiId Ha KO-
nouke BEH Glycan guametpom 100 mmx2,1 MM ¢ ucnonmbs3oBanreM CBIXX (Waters Corporation, Mundop,
MaccauyceTc) 1 JUTIOMPOBAHHBIEC TIIMKAHBI OBUTH 00HAPYKEHBI, HICHTH(GHUINPOBAHEI U OIICHEHB! KOINIECTBEH-
HO TIPY TIOMOIIH JeTeKTopa (IIyopecleHINN Ha OCHOBE Pa3HOT'O BPEMEHH AMIONPOBAHUS PA3IMIHBIX TTTUKAHOB.

DKCHeprMEeHT MEJIKOMacIITaOHOW KOHTpOoIbHOU epdy3uu Nel:

HccnenoBanne KOHIIEHTpaUUK ClIEpMHUHA

B nanHOM mccnenoBaHMM OBUIM HMCTIBITAHBI 5 pa3NUyYHBIX KOHIEHTpauui crnepMuHa. beuta ucnsiTana nep-
(y3noHHas nuTaTenbHas cpeaa, copepxkaniast 0, 7, 17, 35 u 100 MkM TeTparunpoxiopuna criepMuHa (CriepMuH
4HCI). Ilepdy3nonnas cpena, coaepxamias 35 MKM criepMUHA, BRICTyIAJIa B KAYECTBE KOHTPOJISL. Pe3yibpTaTh
OT 5 CYTOYHBIX OOpa3lOB JEMOHCTPUPYIOT, YTO TPH YMEHBIICHWH KOHIEHTPAIMH CIEPMHHA CHIKAETCS
%HMN, cm. @ur. 5. YMEHbIICHHE/ICTOMCHUE CIIEPMIHA HE OKa3BIBAIO BIUSHUA Ha TUTP. CHIDKEHHE YPOBHS
HM 06bu10 TOCTHTHYTO 3a CYET CHIDKCHHUS YPOBHS OPHUTHHA, IPW CHIDKEHHH KOJHMYECTBA CIIEPMUHA B CpPEE.
Kak mokxazano Ha ®@ur. 6, KOJIMYECTBO OPHUTHHA YMEHBIIAETCS ¢ YMEHBIICHHEM KOHIIEHTPAINH CIICPMUHA.

DKCTIEpUMEHT MEITKOMAaCIITaOHOH KOHTpOIbHOH niepdy3un Ne2: VccenoBaHue KOHIIEHTPAIUKA OPHUTHHA

Brum ncnbITaHe 4 pa3nUYHBIX KOHICHTpaunuu L-opHUTHHA MOHOTHApOXIOoprAa. Vicnonp3oBanack mepdy-
3MOHHAsI MUTaTeNIbHas cpena, conepxkamas 14,8, 6, 0,6 u 0 (koHTpoaL) MM L-OpHUTHHA MOHOTHIPOXJIOpPUIA
(Sigma-Aldrich, Cenr-JIyuc, Muccypu). Pe3ynbraTel mokasany, 4To, KOT/ia KOHICHTPAIMsl OPHUTHHA YBEJINYHU-
Banach, %HMN taxke yBenuuuBaics, cM. Our. 7. BTopoil sKciepuMeHT MPOBOJIMIM C UCIIOJIb30BAHUEM KJle-
TOYHOH ymHUK | B 2-muTpoBBIX OMOpeakTopax. Kierounas munums 1 sxcripeccupoBana antureno 1gG2 u BwIpa-
IIMBaJIach B YCIOBHMAX MEPUOJMYECKON KYJIBTYpHI C TIOANMUTKOM B omHOM OmopeakTope, cpena moiydaia €au-
HUYHYI0 106aBKy 0,1 1/1 L-opHUTHHA MOHOTHAPOXJIOPUIA HA HYJIEBBIE CYTKH KyJbTHBHPOBAHMS, BTOPOH OHO-
peaxkTop BBICTYHAJ B KauecTBE OC30pHUTHHOBOTO KOHTPOJSA. KymbTypsl coxpassiam oT 12 CyTOK B KIETOYHOW
KyJBTYpaJIbHOU Cpelie, CoJiepaKalle coeBble THAPOIN3aThl. boltocHas cpena-nmogkopMKa, coaeprxalias CoeBbli
TUAPOJIN3AT, BBOAWIACH Ha 4 U 8 CYTKH.

[IpodumupoBaHre TIIMKAHOB MPOBOIMIIH TIPH MOMOIIY KapTUPOBAHUS MENTHAOB. AHTUTENA ObTH 00pado-
TaHbl TPUIICHHOM CIIOCOOOM, ITOX0KHMM Ha omnvcanHblil PeH ¢ coaBt. (2009) Anal. Biochem. 392 12-21. B gact-
HOCTH, 0KOJIO 50-70 MKI KaXJI0TO aHTHTeNa ObLIO JeHATYPHPOBAHO M BOCCTAHOBJIEHO Mpu momomy 7,0 M rya-
HUJIMHA MOHOXJopuaa, 6 MM mutnorpentona (JITT) B 0,2 M tpuc-6ydepe (pH 7,5) npu 37°C B teuenue 30
MHUHYT. Kaiplii 1eHaTypHpOBaHHBIN/BOCCTAHOBIEHHBIH oOpaser Obul ankwimpoBaH ¢ 14 mM nomykcycHoi
KucnoTsl pu 25°C B TeueHne 25 MUH, 3aTeM NPOUCXOJHIIO TalleHne peakiuu myteM pobasnenns 8 MM JITT.
BoccranoBneHHbIe/aMKUITMPOBaHHbIE 00pa3Ibl aHTUTEN 3aTeM Obuth nepenecens! B 0,1 M tpuc-0ydep npu pH
7,5 nerepreHT-ynansromuMu cnuH-kosloHkamu [Iupca (Thermo Fisher Scientific Inc., Pokdopa, Wmmunoiic)
COTJIACHO TIpeJTaracMoMy MPOU3BOIUTENIeM MpoTokoiy. [lepeBeneHnslii B Oydep oOpaszer] HHKyOupoBaau Ipu
37°C ¢ 3,5 mxr TpunicuHa B TedeHne 60 MuHyT. DepMEHTaTUBHYIO 00pabOTKy racwid ImyTeMm aoOaBieHus 2,2
MK 10% yxcycHo#t kucnotel. Okosno 12-17 MKr 06paboTaHHOTO aHTHTENIA BBOIMIIN IS aHAIN3A.

O6paboTanHbIe (epMEHTOM aHTUTENIA aHATM3UPOBAIH C MCTIOIb30BaHNeM cucTeMbl BOXKX Agilent 1260
HanpsMYyIo CBs3aHHOU ¢ Macc-criektpomerpoM Thermo Scientific LTQ-Orbitrap Elite(Thermo Fisher Scientific
Inc., Pokdopna, NmmHoiic). [IpoTeonuTrueckne menTHAb ObUTH pa3aeneHbl Ha kosonke Waters BEH 300 C18
(Waters Corporation, Mundopza, Maccauaycerc) 2,1x150 mm, 1,7 p gactur npu 40°C co ckopocThio moToka 0,2
mi/muH. [ToaemkHast dasza A cocraBmsia 0,02% TOK B Bone, u monsmwxHas ¢asza B cocrasmsna 0,018% TOK B
anieroHuTpwie. [lentuap! OblH AmmonpoBansl ¢ rpagueHToM 0,5-40% B 3a 90 MunyT, ¢ mocneayromeil mpoMbIB-
KOW ¥ MOBTOPHBIM YPaBHOBEIIMBAHUEM KOJIOHKH. Macc-criekTpoMeTp OblT HacTpoeH Ha mosHoe MC ckaHHpo-
BaHME ¢ OpOUTaNbHON JOBYIMIKOH ¢ paspemenneM 120000, a 3aTeM ciiefyroT IATh 3aBUCAIMX OT gaHHbIX AMC
(mucconmanuedi, HHAYIUPOBaHHONW cTomkHOBeHUsIMH) MC/MC cKaHUpOBaHUMN C TMHEHHON JOBYIIKOHN C TUHA-
MHYECKOH H30isIield. ABTOMAaTH3UPOBaHHBIH aHANM3 AAaHHBIX Ul MPOQUIMPOBAHUS TIIMKAHOB IPOBOJIMIIH C
ncrnoib3oBanneM MassAnalyzer (cMm. Zhang, (2009) Analytical Chemistry 81: 8354-8364).

PesynbraTel CHOBa TOKa3ajH, 94TO, KOTa KOHIICHTPALUs OPHUTHHA yBeanuuBanachk, %o HMN Taroke yBenu-
yuBajcs, cM. dur. 8.

DKCTIEpUMEHT MEITKOMACIITaOHOH KOHTpoIbHON Tiepdy3um Ne3: VccemoBanue KOHIIEHTPAIMN apTHHUHA

B nmanHOM mccienoBaHNM OBIIM MCTIBITAHBI 5 PasIHMYHBIX KOHIIGHTpAIN apruHrHa. bpta ncneiTana mep-
(hy3noHHAs MUTaTeNbHAS cpena, coaepxkamas 3,686, 1,38, 0,92 u 0,46 r/n aprunmnna. [Tepdy3nonnas KyibTypa,
coneprkamas 1,843 1/ aprunuHa, BBICTyIIasIa B Ka4eCTBE KOHTPOJISL. Pe3ynbTaThl MOKa3anu, 9TO KOTJa KOHIIEH-
Tpauus aprMHUHA yBenuuuBanack, %HM taxke yBenuuusancs, cM. dur. 9.

DKcHepuMeHT MeJIKoMacTabHON KOHTpoapHOU epdys3un Ned: HccenenoBannst HHTHOUTOpA apruHa3bl

Bbuio nmpoBeneHo 2 cepuM SKCIEPUMEHTOB ¢ MHTHOMTOPOM apriHa3bl. B mepBol cepuy SKCIEPUMEHTOB

-18 -



047861

YeThIpe KOMMEPUYECKH MOCTYMHBIX WHTHOUTOpa apruHasbl: BEC rugpoxiopun, DL-a - mudhTopMeTHIOPHUTHH
TUAPOXJIOPHUI, COb NG—FI/I,I[pOKCI/I-L-apFI/IHI/IH moHoarerata (NG) u coinb No-THIPOKCH-HOp-apTHHUH IraleTaTa
ObLTH 0OABJIEHB! B KYJIBTYPHI KIETOK B TPEX PaziaM4HbIX KoHumeHTpauusx: 1, 10 u 20 mxM. Konrpons He co-
nepkan uHruouTop. M3 atoro skcnepuMeHTa ObUT caenaH BBIBOJ, 4To MHruOuTOpel BEC m DL-a sBistoTcs
HanOounee >3 PekTUBHBIMA B cHIDKeHUH Y%oHM (Pwr. 10).

BTtopas cepus sKkciepuMEHTOB MPOBEACHA C UCTIONb30BaHNEM NBYX HHrHOuTOpoB: BEC n DL-o.. Marnbu-
top BEC 6bu1 uctibiTan B koHIeHTpanusx 0 (koutposs), 10 MkM u 0,5 MM B niepdy3nOHHOW MUTATEIBHO cpe-
ne. Marubutopsr DL-o ObuTH HCTbITaHbl B KOHIEHTpanusix 0 (kouTposs), 10 MxM, 1,0 MM u 2,0 MM B niepdy-
3HOHHOHM MUTATeNbHON cpene. bpuio nmokasano, 4to %HM moHWXancs Mpu MOBBIICHUN KOHIICHTPALUH 000uX
MHrHOUTOPOB, cM. dwr. 11.

DOOPMYVYIJIA N30BPETEHUA

1. Crtoco6 CHWXEHHS COIepKaHUs BHICOKOMaHHO3HBIX MIHMKO()OPM PEeKOMOWHAHTHOTO OelKa, BKIIOYaro-
Ui KyJIETHBUPOBAHNE KIICTKH-XO35IMHA, SKCIIPECCUPYIOIIEeH peKOMOWHAHTHBIH OEJIOK, B KYJIbTYpaJbHOU Cpejie,
coxepxameit 35 MkM unu MeHee criepMUHA.
. Cnoco6 1o 1.1, Tie KOHLEHTpaIHs CIIEPMUHA COCTaBIsAeT OT 7 MKM 10 35 MKM.
. Cnoco6 o 1.1, TIe KOHLEHTpaIys criepMuHa coctasiseT ot 17 MkM 1o 35 MkM.
. Cnoco6 1o 1.1, Tie KOHLEHTpaIHs CIIEPMUHA COCTaBIsIeT oT 7 MKM 10 17 MKkM.
. Cnoco6 1o 1.1, Tie KOHLEHTpaIHs CIIEPMUHA COCTaBIIsIET 35 MKM.
. Crioco0 1o 1.1, T/1e KOHIIEHTpAaIus ClIepMUHA cOocTaBseT 17 MKM.
. Crioco0 1o 1.1, T/1e KOHIIEHTpAIUs CIIEpMUHA COCTaBIsAeT 7 MKM.
. Crioco6 mo 1.1, T/Ie KIeTKa-X03sWH, dKCIPECCUPYIoas peKOMOMHAHTHBIA OCJIOK, KyJbTUBHUPYETCS B
MEPUOIUIECKON KYIIbType, MEPUOIUIECKON KyIbType ¢ OAIMUTKOHN, MPOTOYHON KyJIbType WIH UX KOMOWHAIIHH.

9. Crioco0 1o 1.8, T11e KyJIbTypa MPeACTaBIseT cO00H MPOTOYHYIO KYIbTYPY.

10. Cnioco6 mo 1.9, rae nepdy3us BKIFOYAST HEMPEPHIBHYIO Tepdy3HIo.

11. Crioco6 o 1.9, rie cKkopocTh NepQy3un SBISIETCS HOCTOSHHOM.

12. Cnoco6 mo 1.9, rae nep¢y3us oCyIecTBIIETCS O CKOPOCTBIO, MeHee 4eM Wil paBHOH 1,0 pabouemy
00bEMY B CYTKH.

13. Crioco6 o 1.9, riie nepdy3us TOCTUraeTcst MyTeM Yepea0BaHus TAHTCHIMAJIBHBIX TOTOKOB.

14. Croco6 mo 1.1, re Ki1eTka-Xxo3sH1H, 3KCIPECCHPYIOasi peKOMOMHAHTHBINA OJIOK, KyJIbTHBUPYETCS B
OouopeaxTope.

15. Crioco6 mo 1.14, rae 6uopeakrop umMeeT 00beM Mo MeHbIeit mepe 500 1.

16. Crioco6 mo 1.14, rae 6uopeakrop uMeeT 00beM oT 1o Menbiei mepe 500 1 g0 2000 .

17. Crioco6 mo 1.14, rae 6uopeaktop umMeeT 00beM oT 1o Menbiei mepe 1000 1 mo 2000 .

18. Crioco6 1o 1m.14, rjae GHopeakTop MHOKYTHPOBaH 10 MeHbIIeit Mepe 0,5x10° k1eToK/MiL.

19. Crioco6 1o m.1, Tae KIeTKa-X0351H, IKCIPEecCUpyomas peKOMOMHAHTHBIA O€JI0K, KYJIbTUBHUPYETCS B
0eCcChIBOPOTOYHOI cpefie KyIbTUBUPOBAHUS KIETOK.

20. Cnoco6 mo 1.19, rae GecchIBOPOTOYHAs cpelia KyJIbTUBHPOBAHMS KIETOK IPENCTaBIsIeT co0o0il mpo-
TOYHYIO CPEAy KyJIbTHBHPOBAHUS KIIETOK.

21. Crioco6 1o 1.1, T1ie KJIeTKH-X03seBa SBISIIOTCS KIIETKaMH MIICKOTIUTAIOIIETO.

22. Cnoco0 mo 1.1, T1ie KIETKU-X03s1eBa ABJSIFOTCS KICTKaMU sSIYHIKa KuTaiickoro xomsuka (CHO).

23. Crioco6 1o 1.1, r7ie peKoOMOMHAaHTHBIN O€JIOK MpEeACTaBIseT COO0M TITMKOIPOTEHH.

24. Crioco0 1o 1.1, rie pekoMOMHAHTHEIH OeNTOK BEIOpaH M3 TPYIIIBI, COCTOSIIEH U3 YeJIOBEYECKOTO aHTH-
TeNa, TyMaHU3UPOBAHHOTO aHTHUTEJNA, XMMEPHOTO aHTHTENa, peKOMOMHAHTHOTO XUMEPHOTO OeKa WA IUTOKH-
Ha.

01O Wn bW

25. Crioco6 1o 1.1, TOTIOTHUTENHHO BKIIOYAIONINH dTan cOopa peKOMOMHAHTHOTO Oellka, POAYIIUPOBaH-
HOT'O KJIETKOH-XO03I1HOM.

26. Crioco6 mo 1.1, e peKOMOMHAHTHBIN O€0K, MPOAYIUPOBAHHBIN KIETKONW-X03SHMHOM, SIBJISIETCS OYH-
IIIEHHBIM U IIPEOCTAaBICH B COCTaBE (hapMaIleBTHIECKH TPHEMIIEMOH JIEKapCTBEHHOU (DOPMBIL.
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