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OIIMCAHHUE U30BPETEHHUSA
2420-564606EA/032
OBIIME A®YKO3UWJINPOBAHHBIE I''IUKO®OPMbI AHTHUTEJL, IOJTYYEHHBIE
B KYJbTYPE KJIETOK

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKH

[0001] [anHas 3asBKa HCHpAIINBAET IPHOPUTET COTJIACHO NPEABAPUTEIBHON 3asiBKE Ha
nareHtr CIHIA Ne 62/648308, momannoii 26 mapra 2018 r. CopepikaHue Kakaoil 3asBKH
BKJIFOYEHO B JJAHHBIN JOKYMEHT MOCPEACTBOM CCHLIKH.

BKIFOUEHHME TIIOCPEJICTBOM CCBIJIKMU MATEPHUAJIA, TIOJAHHOI'O B
3JIEKTPOHHOM BUJIE

[0002] MamnHOYUTae MBI NepeveHb HYKJICOTHIHBIX/aMHUHOKHCIIOTHBIX
MOCJIEIOBATEIbHOCTEH, BKJIFOUEHHBIN MOCPEACTBOM CCBUIKM BO BCEHW CBOEH IMOJHOTE, MOAAETCS
OJHOBPEMEHHO C HACTOsIIeH 3asBKOW W O0O3HA4YeH cienyromuMm obpaszom: daiin B dopmare
ASCII (tekcroBblii) pasmepoMm 28547 OaiitoB mnox HasBanueM "52249A Seqlisting.txt,"
co3faHHbIN 26 mapta 2019 1.

IMPEATTIOCBIJIKM U30OBPETEHHA

[0003] I'muko3unmpoBanue mpeacTasisier coboil onHy U3 Hanbosiee pacpOCTPAHEHHBIX,
HO B&XXKHBIX ITOCTTPAHCISIUOHHBIX MOAM(UKALMI, Tak KaKk OHO HUIpaeT poJib BO MHOTHX
KJIETOUYHBIX (YHKUMAX, BKJIKOYas, Hanmpumep, ¢GonauHr OeJKOB, KOHTPOJb KadecTna,
MOJIEKYJISIPHBIA TPAHCIIOPT U COPTHPOBKY, & TAKXKe B3aUMOJEHCTBHE PELIENTOPOB HA KJIETOYHOM
NOBEPXHOCTH. [ MMKO3MIMPOBAaHUE OKAa3bIBAET BIIMSIHME HA TEPANEeBTUYECKYIO 3(PPEeKTHBHOCTH
JIEKAPCTBEHHBIX CPEICTB HAa OCHOBE PEKOMOMHAHTHBIX O€JKOB, IMOCKOJBKY OHO BIIHSET Ha
OMOaKTHUBHOCTb, (PapMAKOKUHETHKY, HMMYHOI'€HHOCTb, PAaCTBOPUMOCTb M KIJIHPEHC in Vivo
TepaneBTUUeckoro riukonporenna. Ilpo¢umn Fc-rmukodopMm, B YaCTHOCTH, SIBJISIOTCS
BKHBIMH aTpUOyTaMH Ka4eCTBa MPOAYKTA B CIIy4ae peKOMOMHAHTHBIX aHTUTEJI, TOCKOJIBKY OHU
HETIOCPEACTBEHHO BJIMSIOT HA KIIMHIUYECKYIO 3P (PEKTUBHOCTD U (PapMAKOKUHETHKY aHTUTEII.

[0004] bpu1o 0OHApYKEHO, YTO MIMKOPOpPMA C BBICOKUM copepskaHueM MaHHO3bI (HM)
OKa3bIBAET BJIMSHUE HA (DAPMAKOKMHETHUYECKUE CBOHCTBA HEKOTOPBIX TEPANEBTHUECKUX AHTHTEI
(Goetze, et al., (2011) Glycobiology 21, 949-59; Yu, et al., (2012) MAbs 4, 475-87). HM-
ITUKO(OPMBI HE TOJNBKO OKAa3bIBAIOT BJIMSHHE HA CKOPOCTb KJIMPEHCA AHTHTEN B CBIBOPOTKE
KPOBH, HO Takue MIUKO(OPMBI, B TOMOJHEHHE K apyKO3WIUPOBaHHBIM (adyko-) riaukodopmam,
CHOCOOHBI OKa3bIBaTh BIHMsHHE Ha 3(P(eKTOpHYr0 (PYHKUMIO aHTHTEN WM OIMOCPENOBAaHHOE
AHTHUTEJIAMH YHUYTOKEHHE KIETOK-MHUIICHEH, Tak)Ke H3BECTHOE KaK AaHTUTENIO-3aBHCHUMAs
KJIeTOYHasi TUTOTOKCHYHOCTH (ADCC).

[0005] MHoxecTBO (DaKTOPOB OKa3bIBAET BIMSHHUE HAa CTPYKTYpPYy IJIMKAHOB W,
CIEIOBATENIbHO, HAa KOHEYHYI  IJIMKO3WIMPOBaHHYH  (opmy (rmukodopmy) Oenka
(rmukonporenna). Hanpumep, nHHMS KJIETOK, SKCIPECCHPYIOINAs AaHTHUTENO, cpena Juis
KyJIbTUBHPOBAHUSL KJIETOK, COCTaB CpeAbl Ui TOANUTKA U TpaduK MOAMUTOK BO BpeMs
KYJIbTUBHPOBAHUS KJIETOK CIIOCOOHBI OKa3bIBATh BIMSHUE HA MOJy4YeHUe IIIMKodopM Oeka.

[0006] XoTst uccnenoBaTeNbCKUMU TpyNIamMu ObLIO MPENJIOKEHO MHOXKECTBO IyTel



BIMSIHASL HAa YPOBHM KOHKPETHBIX TIJHKOQOpPM aHTUTENa, B OnodapmaneBTHUECKOM
NPOMBIIIJIEHHOCTH BCE €IIe CYLIECTBYEeT MOTPEOHOCTh B MPOCTHIX M 3(PPEKTUBHBIX crocodax
peryJIrpoBaHus U KOHTPOJIS ypoBHeH o0mux adpykosunupoBansbix (TAF) romukodopm Bo Bpems
NOJIy4€HHUS TEPANIeBTUYECKUX aHTUTEJ C TOMOIIBIO TeXHOJOrnH pekomOnHanTHoi JIHK.

KPATKOE OIINCAHHUE

[0007] BrepBble OmuCaHbI AaHHbIC, TEMOHCTPUPYIOLIME, YTO KOHLEHTpaLus (yKo3bl
W/WJIH TIIFOKO3BI B CPefe ISl KYJIbTHBHPOBAHMS KJIETOK, COIEpIKALIeH KIETKH, MPOLYLUPYIOLIHNe
PEKOMOMHAHTHBIN TNIMKO3WIMPOBAHHBIN OENIOK (HApUMep, aHTUTEIO WU CBS3BIBAIOIIUN OeJTOK
Ha OCHOBE aHTHUTENA), OKa3blBaeT BIUsHME Ha ypoBeHb T AF-rmukodopm mnpoayuupyemoro
PEKOMOMHAHTHOTO TJIMKO3MJIMPOBAHHOTO Oejka. B To Bpemsi kak Ooyblune W3MEHEHHs YPOBHSI
TAF-rnmukopopM pekOMOMHAHTHOTO TJIMKO3UJIMPOBAHHOTO Oeyika (Hampumep, aHTUTENa MU
CBSI3BIBAIOINETO O€jKa Ha OCHOBE AaHTHUTENA) MOTYT OBbIThb JOCTUTHYTHI TOCPEACTBOM
peryJIrpoBaHusl KOHLIEHTpPAMK (YKO3bl B CpeAe U KYJbTUBHPOBAHMS KJIETOK, COIEprKalleit
KJIETKH, MPOAYLUPYIOIINE PEKOMOMHAHTHBIN MIMKO3WINPOBAHHBIN OENOK (HampuMep, aHTUTEINO
WJIN CBSI3BIBAIOINMH OEJIOK Ha OCHOBE aHTHTENA), MEHbLIHNE n3MeHeHus1 ypoBHs TAF-riukodopm
MOTYT OBITh JOCTUTHYTHI TOCPEACTBOM H3MEHEHHsI KOHIIEHTPAaLMH TJIIOKO3bl B Cpene Ui
KYJIbTUBHPOBAHUS KJIETOK, KaK OMHMCAHO B JAHHOM JIOKYMeHTe. Takke JaHHbIE IEMOHCTPUPYIOT,
YTO B TO BpeMsI KaK KOHLIEHTPALUS [NIFOKO3bI B Cpefie I KYJbTUBHPOBAHUS KJIETOK OKa3bIBAET
BJIMSIHAE HAa YPOBHU TJIMKAHOB C BBICOKMM COJEpPKaHHMEM MaHHO3bI U a(yKO3WINPOBAHHBIX
IJINKAHOB, KOHIEHTpaLusl (PyKO3bl B Cpefe A KyJbTUBUPOBAHMS KJIETOK OKa3bIBAET BIIUSHUE
Ha YpOBHH a(pyKO3WUJIMPOBAHHBIX TJIMKAHOB, HO HE BIMSIET HAa YPOBHU IJIMKAHOB C BBICOKHM
cofiepKaHueM MaHHO3bl. OTKpBITHE TOTO, YTO KXKIBIH M3 3TUX CaXapoB, OTIMYAIOIIUXCS IO
XUMHUYEeCKOH (hopMyJie TOJBKO HAa OAMH aTOM KHMCJIOPOAA, MPUBOAMT K pasHbIM dd¢ekram B
otHomeHnu ypoBHed TAF-riamkodopm, Obuio HEeOXuIaHHBIM. be3 mpuBs3kM K KOHKPETHOM
TEOPHUHU MOAJEPKAHUE KIIETOK, MPOAYLHUPYIOLUINX PEKOMOMHAHTHBINH MINKO3WJIMPOBAHHBIA OOk
(HampuMep, AHTHTENIO WM CBS3BIBAIOIIUI O€JIOK Ha OCHOBE AaHTHTENa) B Cpeae Ui
KYJIbTUBHPOBAHUS KJIETOK, coaepkamei (yKo3y H/MIIH TIIFOKO3y B KOHLIEHTPALMSIX, YKa3aHHBIX
B JTAHHOM JIOKYMEHTE, OOECIeYHBAET MOJYyYeHHEe KOMIIO3ULMH HAa OCHOBE PEKOMOMHAHTHOTO
TJIUKO3MJIMPOBAHHOTO Oenka (HampuMep, aHTUTeNa WM CBS3BIBAIOINEro Oellka Ha OCHOBE
AaHTHUTENA), XapaKTEePI3YIOLICHCs TpeOyeMbIM, WM NPEABAPUTEIBHO ONPENEICHHBIM, WIIH
NpeaBapuUTENbHO BbIOpaHHBIM ypoBHeM TAF-rmukodopm (Hampumep, TIHMKAHOB C BBICOKUM
COIEpKAHNEM MaHHO3bl W a(yKO3WIMPOBAHHBIX TIIIUKAHOB). COOTBETCTBEHHO, HACTOSIIEE
n300peTeHre OTHOCUTCS K CrocodaM MOJy4YeHHsT KOMITO3HIMKM Ha OCHOBE PEKOMOWHAHTHOTO
TJIUKO3MIIMPOBAHHOTO OeJKka (HampruMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA WJIH KOMITO3ULIUU Ha
OCHOBE CBsI3bIBAIOLIEr0 Oenka Ha OCHOBe aHTuTena), copepxkameil TAF-rmukodopmsl Ha
TpeOyeMOoM, HITH TPEABAPUTEIBHO OINPENEeIEHHOM, WJIH MPEIBAPUTENLHO BEBIOPAHHOM YPOBHE.

[0008] B HacrosimieM nM300peTeHUHU MPEeayCMOTPEHBI CIIOCOOBI MOTYYEHUS] KOMITO3ULIH
HA OCHOBE PEKOMOMHAHTHOIO TJIMKO3WJIMPOBAHHOIO Oenka (HampuMep, KOMIIO3UIIMHA Ha OCHOBE
aHTHUTENa WJIM KOMITO3MIIMM HAa OCHOBE CBA3BIBAIOINErO OelKka Ha OCHOBE aHTHTena). B

UJUTFOCTPATUBHBIX BapHUAHTAX OCYLICCTBJICHUA CIoco0 BKJIFOYAET NOAACPIKAHNE KOMIIECTCHTHBIX



B OTHOIIEHUHU TNIMKO3UJIMPOBAHUS KJIETOK B Cpefie JJIsl KYJbTUBUPOBAaHUS KIIETOK, COIEprKallei
($yKo3y W/miM TIIOKO3y B OINpENeNeHHONH KOHIEHTPALUH, OIMMCAHHOW B JAHHOM JIOKYMEHTE,
3aBHcsLIel ot Tpedyemoro ypoBHs TAF-rmukodopm.

[0009] B wmumocTpaTUBHBIX BapuaHTaxX oOcCyluecTBieHus yposeHb TAF-rmukodpopm B
KOMITO3MLIMM HAa OCHOBE PEKOMOMHAHTHOTO TIJIMKO3WJIMPOBAHHOrO Oenka (Hampumep,
KOMITO3MLIMM HA OCHOBE aHTHUTEJA WJIM KOMITO3HUIIMH HA OCHOBE CBS3bIBAIOIIETO OEIKa Ha OCHOBE
aHTUTeNa) cocTaBisieT npubnusutenbHo 10% WM MeHbIne, ¥ B WITIOCTPATHBHBIX ACIEKTax
CHoco0 BKIIFOYAET MOJEP KaHHE KOMIIETEHTHBIX B OTHOIIEHUH TJIMKO3MJIMPOBAHUS KJIETOK B
cpene AJyisl KyJbTHBHPOBAHUS KJIETOK, coaeprkaiien ¢pykosy, rae pykosa mpucCyTCTBYeT B cpene
I KYJbTHBHPOBAHUS B KOHIIGHTPALMH, COCTaBisrouiedl or mpubmusutensHo 0,17 r/m nmo
npubnusutensHo 1,0 1/

[0010] B mumoCTpaTUBHBIX BapuaHTax ocyluiecTBieHus ypoBeHb TAF-rimkodopm B
KOMIIO3UI[UM Ha OCHOBE PEKOMOMHAHTHOIO TJIMKO3WJIMPOBAHHOrO Oenka (Hampumep,
KOMITO3UIIMH Ha OCHOBE aHTHUTEJA MJIM KOMITO3UIIMH HA OCHOBE CBSI3BIBAIOLIETO OEJIKa HAa OCHOBE
aHTHUTENa) COCTaBysieT MpHOMM3uTeNbHO 10% MM MeHbINe, U B WUIFOCTPATUBHBIX ACHEKTax
croco0 BKIFOYAET MO/EP’KaHHE KOMIIETEHTHBIX B OTHOIIEHHH TIJIMKO3WJIMPOBAHUS KIIETOK B
cpene Ayl KyJbTHBHPOBAHUS KIIETOK, copeprkaiiel ¢pykosy, rne pyko3a mpuCyTCTBYET B cpene
I KyJbTUBHPOBAHUS B KOHIEHTPALMH, COCTaBIsrOINed ot mpudmmurensHo 0,1 r/m mo
npubnusuTensHo 1,0 1/, U rae KOMIETEHTHbIE B OTHOIIEHUM TJIMKO3WJIMPOBAHUS KIIETKU He
ABIIIIOTCSI TE€HETHYECKH MOAW(UIIMPOBAHHBIMUA MJIi OOECII€YeHHUs] W3MEHEHHs aKTHBHOCTHU
depmenTa nyTu de novo UK peyTHIN3ALOHHOTO Iy TH.

[0011] B HacTosimeM H300peTEeHUN TAaKKe IMPEOYCMOTPEHbI CIIOCOOBI IONYUYEHHS
KOMITO3MLIMM HA OCHOBE PEKOMOMHAHTHOTO TIJIMKO3WJIMPOBAHHOrO Oenka (Hampumep,
KOMITO3MLIMM HA OCHOBE aHTHUTEJA WJIM KOMITO3MUIIMH HA OCHOBE CBS3bIBAIOIIETO OEJKa Ha OCHOBE
aHTUTENA), BKJIIOUYAIOLINE IOAJEP’KAHHE KOMIIETEHTHBIX B OTHOLIEHUHU TJIMKO3UJIMPOBAHUS
KJIETOK B Cpefe JJIsl KyJIbTUBUPOBAHMs KJIETOK, coiepikaiiei Gyko3y U IIIOKO3y, rae Ppykosa
NPUCYTCTBYeT B Cpede [UIsl KYyJbTUBHPOBAHMS B KOHLIEHTPALlUM, COCTAaBJSIIOIIENH OT
npubnusutensHo 0,1 r/n mo npubmusurensHo 1,0 /1, 1 nobaBieHUe TIIOKO3BI B Cpeny IJis
KYJIbTUBUPOBAHMs KJIETOK B COOTBETCTBUU C PEXKUMOM MOAMUTKU TJIFOKO30M, MPU KOTOPOM
o0ecreynBarOT  JOCTHIKEHHWE  CpPeAHeHW  KOHIEHTpPAUWU  TJEOKO3bl,  COCTABISFOLICH
npubnusuTensHo 10 /01 nin MeHbIIe.

[0012] B naHHOM JOKYMEHTE MPEeayCMOTPEHbI KOMIIO3ULIUY HA OCHOBE PEKOMOWHAHTHBIX
TJIUKO3MIINPOBAHHBIX OEJIKOB (HampuMmep, KOMIIO3ULIUH Ha OCHOBE aHTHUTEN WJIM KOMIIO3ULIUU Ha
OCHOBE CBSI3BIBAIOINUX OEIKOB HA OCHOBE AHTUTEN), MOJYyYEHHBIX C IOMOINBI CIOCOOOB IO
HACTOSIIEMY  H300pETEHHIO. JIOTIONMHUTENBHO ~ TPEAYCMOTPEHBI  COOTBETCTBYIOIIHE
dapmareBTHIECKIE KOMIIO3UIMK U CPEAbl JJIsl KYJIbTUBHPOBAHUS KIETOK. B MIUTIOCTpaTHBHBIX
acrmeKkTax cpena AJjisl KyJbTUBHUPOBAHUS KJIETOK COAEPXKUT SK30T€HHYIO HYKJIEHMHOBYHO KUCIOTY,
KOZMPYIOIIYIO aHTUTeNO (Hampumep, antuteno IgG), u cpena ansd KyJIbTUBHPOBAHUS CONEPIKUT
($yKo3y B KOHLIEHTPALMH, COCTaBJsAoLIed oT npubausurensHo 0,1 r/n no npubmusurensHo 1,0

r/n umn ot npubmusurensHo 0,17 r/n mo mpuGmusurensHo 1,0 r/n. B HEKOTOpBIX ciyuasx



KOMIIETEHTHbIE B OTHOIIEHUH T[JIMKO3WJIMPOBAHMUS KIETKH HE SBISIFOTCS TE€HETHYECKH
MOIU(PHUIIMPOBAHHBIMY Il OOECTIeUeHNs] N3MEHEHUsI aKTUBHOCTH (pepMeHTa myTu de novo miu
peyTiinn3anoHHoro nytu. HeoOsi3aTenbHO KOMIETEHTHbIE B OTHOIIEHHH TIIMKO3UJIMPOBAHUS
KJIETKH HEe SIBJSIFOTCS TeHETUYeCKH MOAU(UIIMPOBAHHBIMU AJIsi OOECIIeYeHUs] HOKayTa TI'eHa,
kogupyromero  GDP-kero-6-nge3okcumanno30-3,5-anumepasy/-4-penykrasy.  Cpema s
KYJIbTUBUPOBAHHUS B HEKOTOPBIX aCMEKTaX JOMOJHUTEIbHO COAEPIKUT IUIIOKO3Y B KOHLIEHTPALUH
meHee mnpuOnmsurenbHo 10 1/, HeoOs3aTenbHO MeHee NpHONM3UTENbHO 9 T1/1 Win
npubnusuTensHo 6 r/n1 WM MeHbine (Hampumep, ot npubmmsurenasHo 0,5 ©/n mo
npubnusutensHo 4 /7). B wimoctpatMBHBIX - cnyvasx 3HaueHwe pH  cpempr s
KYJIbTUBHPOBAHUS COCTABJISIET OT MpUOIM3uTeNnbHO 6,85 no npubnmurensuo 7,05, Hanmpumep OT
npubmmsutensHo 6,90 no mnpubmmsutensHo 7,00, B HekOTOpBIX chy4asx cpena s
KYJIbTUBHPOBAHUSI KJIETOK HE COAEPKUT MaHHO3y. B omnpeneneHHbIX acmeKkTax aHTHTEIO
npencrapisier codoit antuteno IgGl. B WUTIOCTpaTHBHBIX AaCMEKTaX AHTUTENO SIBJISIETCS
cneun(UIHBIM K OIMyXOJEACCOLUMUPOBAHHOMY AHTUTEHY, TAKOMY KaK aHTHI€H, COAEp KaIlIHi
SEQ ID NO: 3.

[0013] B naHHOM AOKYMEHTE AOTOJHHUTENBHO MPENYCMOTPEHbBI CIIOCOOBI N3MEHEHUS UITH
monyiupoBanusi ypoBHs TAF-rmmkaHoB B KOMIO3ULIMM Ha OCHOBE PEKOMOWHAHTHOIO
TJIMKO3MIINPOBAHHOTO OeJKka (HampruMep, KOMIIO3ULIUK Ha OCHOBE aHTHUTENA WJIM KOMITO3UIUU Ha
OCHOBE CBSI3BIBAIOINETrO O€JIKa Ha OCHOBE aHTUTENA), TIOJIYYEHHOTO C TIOMOLIBI) KOMITIETEHTHBIX B
OTHOLIEHWH TJIMKO3WJIMPOBAHMUs KJIETOK B Cpefe g KyJbTUBUPOBAaHHUS KJIETOK. B
WUTIOCTPATUBHBIX acrekTax cnocod Bkimouaer: (A) noOaBneHue (yko3bl B Cpedy s
KYJIbTUBHPOBAHUS KJIETOK, COAEPKAIIYI0 KOMIIETEHTHbIE B OTHOIIEHHM TIJIMKO3WJIMPOBAHHUS
KJIETKH, C JOCTH)KEHHEM KOHIIEHTpaluuu QyKo3bl, cocTasistomeii ot npudbnusurensyo 0,1 r/n 1o
npubmmsurtensHo 1,0 /0, nmsa cHwkenus yposHsi TAF-rnukanos; (B) noGaBnenue rioko3sl B
cpeny AN KyJbTUBHUPOBAHMs KIETOK, COJEpXKALyI0 KOMIIETEHTHblE B OTHOIUIEHUH
TJTIUKO3MITUPOBAHMS KJIETKH, C AOCTH)KEHHEM KOHLEHTPAIMU TIIOKO3bl MEHEe MPHUOIH3UTEIBHO
10 r/n nns noseienus ypoBHst TAF; mu (C) komOuHarmio kak (A), Tak u (B).

[0014] Takxe npenyCMOTPEHBI CIIOCOOBI MOAYJIMPOBAHUS YPOBHS a()yKO3UITMPOBAHHBIX
TJTUKAHOB B KOMITIO3HMLIMK HA OCHOBE PEKOMOWHAHTHOTO MIIMKO3UJIMPOBAHHOTO Oenka (Hampumep,
KOMITO3UIIMH Ha OCHOBE aHTHUTEJIA MJIM KOMITO3UIIMH HA OCHOBE CBSI3BIBAIOLIETO OEJIKa Ha OCHOBE
AHTHTEJA), TIOJyYEHHOTO C TIOMOLIBI) KOMITIETEHTHBIX B OTHOIIEHHH IUKO3UIUPOBAHUS KIIETOK.
B wmroCTpaTUBHBIX BapHaHTaX OCYLIECTBIICHUs crocod Brimodaer: (A) nobasneHue QyKo3bl B
cpeny ANl KyJbTUBHUPOBAHMSA KIETOK, CONEPXKAINYID KOMIIETEHTHbIE B  OTHOIIEHUH
TJTIUKO3MIIMPOBAHMS KJIETKH, C JOCTIDKEHHEM KOHLEHTpauuu (YKO3bl, COCTABISIOLIEH OT
npubnusutensHio 0,1 ©/m  nmo mpubmmsurensHo 1,0 ©/n, A CHIDKEHHWSI  YPOBHSA
apyKO3WIMPOBAHHBIX TNHKAHOB, (B) mobaBneHme rmOKO3bl B Cpedy MU KyJIbTUBHUPOBAHHS
KJIETOK, COJAEPKAIlyl0 KOMIIETEHTHbIE B OTHOLICHMH TJIMKO3WJIMPOBAHUS KIETKH, C
IOCTH)KEHUEM KOHLIEHTPALUU TIII0OKO03bl IpUOMu3nuTenbHo 10 1/ Mim MeHbLIe Ui MOBBIIEHUS
ypoBHs adyKO3HUINPOBaHHbIX INuKaHoB; Wi (C) komOnHammio kak (A), Tak u (B).

[0015] B HacrosimeM U300peTE€HHUH IOMOJHUTEIBHO TMPEAYCMOTPEH  CIOCOo0



MOJYJIMPOBAHHUS YPOBHsI INIMKAHOB C BBICOKHM cozep:kaHneM ManHo3bl (HM) B komno3uuuu Ha
OCHOBE PEKOMOMHAHTHOT'O TJIMKO3UJIMPOBAHHOrO Oenka (Hampumep, KOMITO3UIMHA HAa OCHOBE
aHTUTENAa WM KOMIIO3UIMM Ha OCHOBE CBS3BIBAIOLIEr0 OelKka Ha OCHOBE aHTHTENA),
MOJIyYEHHOIO C IOMOIIBK) KOMIIETEHTHBIX B OTHOIUCHMM TIJIMKO3WIMPOBaHUsA KJIETOK. B
WITIFOCTPATUBHBIX BAPHAHTAX OCYIIECTBJIEHUS CIIOCOO BKIOUAET A0OaBIEHUE TIIFOKO3BI B CPEAY
1151 KyJIbTUBUPOBAHUS KJIETOK, COAEPKAILYI0 KOMIIETEHTHbIE B OTHOLUIEHUH TNIMKO3UIMPOBAHUS
KJIETKH, C JOCTIDKEHHEM KOHLEHTPALUHM TJIIOKO3bl MeHee mnpubmmsurensHo 10 r/m s
noBbIlIeHNs ypoBHA HM-TiikaHoB.

[0016] B HacrosiimeM H300peTEHHH TaKXKe MPEenyCMOTPEHbI CIOCOOBI MOIYJUPOBAHHS
ypOBHS a(YKO3WIMPOBAHHBIX TJIMKAHOB B KOMIIO3ULUM Ha OCHOBE PEKOMOWHAHTHOTO
TJTUKO3MIIMPOBAHHOTO OesKa (HampuMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA WM KOMITO3UIUU Ha
OCHOBE CBSI3BIBAIOIETO O€JIKa Ha OCHOBE aHTUTEJIA), MOJIYYEHHOTO C TIOMOIIBIO KOMITETEHTHBIX B
OTHOLIEHUHU TIMKO3UJIMPOBAHUS KIETOK, BKJOYAKOILUE CHIXKEHHMe 3HaudeHus pH cpenwl nms
KyJbTUBHPOBAHUSl KJIETOK HA 3HA4YeHHWEe, cocTaBisifomee ot mnpuOmusurensHo 0,03 no
npuOIU3NTENBHO 1,2, 11 CHUKEHUS! YPOBHS A YKO3HIMPOBAHHBIX TNIMKAHOB B KOMIIO3MLIMU HA
3HAYeHUe, COCTaBIisomee OT npudmmsuTeabHo 0,5% no npubmusnutenbHO 2%, WK MOBBIIICHHE
3HayeHuss pH cpenmbl 1 KyJbTHBUPOBAHMs KIETOK HA 3HA4Y€HHUE, COCTABISIIOLIEE OT
npubnusutensHo 0,03 no mpubnusurensHO 1,2, 11 MOBBIIEHHUs YPOBHS a(yKO3MINPOBAHHBIX
IJIMKAHOB B KOMIIO3MIIMM Ha 3HAYeHHUe, cocTaBisiromee oT mnpudmusurensHo 0,5% 1o
npuOIU3NTENBHO 2% .

[0017] B HacrosimemM u300peTeHUH TNPENyCMOTPEHBI CHOCOObI CHUKEHUS YPOBHS
aQyKO3WIMPOBAHHBIX  TIJIMKAHOB B  KOMIIO3MIIMM HAa  OCHOBE  PEKOMOHWHAHTHOTIO
TJIMKO3WJIMPOBAHHOTO Oejka (HampuMep, KOMIO3ULIMKM HA OCHOBE aHTUTENA WIM KOMITIO3HLIUH Ha
OCHOBE CBSI3BIBAIOLIETO O€JIKa HA OCHOBE aHTHTENA), TIOJYYEHHOTO C MOMOIIBIO KOMIIETEHTHBIX B
OTHOLICHHH TNIMKO3MJIMPOBAHUS KJIETOK, Ha 3HAU€HHE, COCTaBJIAOIIee OT NMPUOIM3UTeNpHO 1%
10 mpubIMu3UTeNbHO 2%, BKIIIOYAIOINNE CHIDKEHHE 3HaueHus pH cpeabl sl KyJbTHBHPOBAHUS
KJIETOK Ha 3Ha4YeHHe, COCTaBIIsIoIee OT mpudnmusutenbo 0,05 no npubnusurensHo 1,2.

[0018] JlonoaHuTENbHO NPEeNyCMOTPEHBI CrocoObI CHUKEHUS YPOBHA
aQyKO3WIMPOBAHHBIX  TJIMKAHOB B  KOMIIO3MIMM HAa  OCHOBE  PEKOMOWHAHTHOTO
TJTUKO3MIIMPOBAHHOTO Oeska (HarmpuMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA UJIH KOMITO3MIUU Ha
OCHOBE CBSI3BIBAIOIIETO O€JIKa Ha OCHOBE aHTUTENA), IIOJIYYEHHOTO C TIOMOIIBE) KOMITETEHTHBIX B
OTHOILIEHHUH TJINKO3WJINPOBAHMS KIIETOK, HA 3HAUEHHE, COCTAaBIIOLIee OT npuoim3uTenasHo 0,5%
1o npubnusutensHo 1,1%, BKIIOYaOIe CHIKeHUe 3HaueHst pH cpenbl st KyJIbTHBHPOBAHUS
KJIeToK Ha npudmmsuTenbao 0,03-0,07.

[0019] B Hactosimem u300peTeHUH OMOJHHUTEIBHO MPEeIyCMOTPEHBI CIIOCOOBI
NOBBIIIEHUSI  YPOBHS  apyKO3WJIMPOBAHHBIX IJIMKAHOB B  KOMIIO3WIMM HAa  OCHOBE
PEKOMOMHAHTHOTO TNIMKO3WJIMPOBAHHOTO Oenka (HampuMmep, KOMIIO3MLMN Ha OCHOBE aHTUTENA
WIM KOMIIO3ULIMM HAa OCHOBE CBS3BIBAIOINErO O€JNka Ha OCHOBE AHTUTENA), IMOJYYEHHOrO C
MOMOIIbI0 KOMIIETEHTHBIX B OTHOIUEHHWU TIJMKO3UJIMPOBAHMS KJIETOK, Ha 3Ha4Y€HUe,

cocTaBiisirolee OT MpUOIM3UTENnbHO 1% 10 mpubnusuTenbHO 2%, BKIIOYAIOIINME MOBBIIEHUE



3HaueHuss pH cpenbl and  KyJbTUBUPOBAHUSA KJIETOK Ha 3HA4d€HHE, COCTABJISIIOIIEE OT
npubnusutensHo 0,05 no npubnmsurensHo 1,2.

[0020] Takxxe mnpexycMOTPEHBI CIIOCOOBI MOBBIIEHUS YPOBHS a(yKO3UIMPOBAHHBIX
IJINKAHOB B KOMIIO3MLIMK Ha OCHOBE PEKOMOMHAHTHOT'O MIIMKO3UIIMPOBAHHOTO Oenka (Hampumep,
KOMITO3HLIMK HA OCHOBE aHTHUTENA WJIM KOMIIO3HLIMK HA OCHOBE CBSI3BIBAIOIIETO OeJika Ha OCHOBE
aHTUTEJA), TIOJIy4YEHHOT'O C TIOMOLIbI0 KOMITIETEHTHBIX B OTHOIIEHUH IIMKO3UIMPOBAHUS KJIETOK,
Ha 3HAYeHWe, CcocTaBysiromiee oOT npuomusurenso 0,5% go mnpubmmsurensro 1,1%,
BKJIIOYAIOLIME TIOBBIIIEHHE 3HaueHus pH cpenbl 1 KyJbTUBUPOBAHUS KIJIETOK Ha
npubnusutensHo 0,03-0,07.

[0021] B HacTosimeM u300pETEeHUM OMOJHHUTEIBHO MPEeIyCMOTPEHBbI CIIOCOOBI
monyiupoBanusi ypoBHs TAF-rimkaHoB B KOMIO3ULMM Ha OCHOBE PEKOMOMHAHTHOIO
TJTUKO3MIIMPOBAHHOTO OesKa (HarmpuMep, KOMIIO3ULIUN Ha OCHOBE aHTHUTEJNA WJIH KOMITO3ULIMH Ha
OCHOBE CBSI3BIBAIOIETO O€JIKa Ha OCHOBE aHTUTEJA), IIOJYYEHHOTO C TIOMOIIBIO KOMITETEHTHBIX B
OTHOLIEHUU TJIMKO3WIMPOBAaHUs KJIETOK, BKJIOYANOIIUE MOAYJIMPOBAHUE, CHIDKEHUE WU
NOBBIIIEHNE YPOBHA Aa(yKO3WIMPOBAHHBIX TIJIMKAHOB B KOMIIO3UIIMM B COOTBETCTBHH C
PACKpBITBIM B JAaHHOM JOKYMEHTE CIOCOOOM MOAYJHPOBAHMS, CHUKEHUS WJIHM TOBBILICHUS
ypOBHsI adyKO3MIINPOBAHHBIX TJIMKAHOB.

[0022] B HacrosimeM u300peTeHHH MPEAYCMOTPEH CIOCO0 MONyYeHUs] KOMIO3UIUH Ha
OCHOBE PEKOMOMHAHTHOI'O TJIMKO3WJIMPOBAHHOTO Oenka (Hampumep, KOMITO3UIMUA HAa OCHOBE
aHTHTEJNA WK KOMITIO3ULMH HA OCHOBE CBS3BIBAIOIIETO Oellka Ha OCHOBE aHTHUTENA), 1€ YPOBEHb
apyKO3UIMPOBAHHBIX TJMKAHOB B KOMIIO3MLIMM COCTaBJIsET OT MNpuOmmu3urenbHo 6,2% 1o
npubnusutensHo 8,4%, mpu 3TOM Crmoco0 BKIIOYAET NOAJAEPKaHHE KOMIIETEHTHBIX B
OTHOLICHUU TJIMKO3WJIMPOBAHMS KJIETOK B Cpefe AJ KyJbTUBHUPOBAHUS KJIETOK MPU 3HAYEHUU
pH ot Gonee 7,05 no menee 7,2, rne (A) 3Hauenue pH cpenbl 11 KyJIbTUBUPOBAHUS KJIETOK
u3MeHsiioT Ha MeHee 0,15 (meoOszarenbHo Ha Menee 0,10) B TeueHue mepuozaa
KyJIbTHBUpPOBaHUs, Wi (B) Temneparypy cpeabl Aisi KyJbTHBHPOBAHUS KJIETOK U3MEHSIOT Ha HE
bonee 2 rpamyca C, miam crmoco0 He BKJIIOYAST KYJbTHBHPOBAHHUS KJIETOK B Cpene uis
KYJIbTHUBHPOBAHUS KJIETOK, COZiepskaliell Mapraner wiu Oerans, win (D) koMOuHaumo AByX HIIH
Tpex m3 (A), (B) u (C).

KPATKOE OITUCAHUE ' PAOUYECKHUX MATEPHAJIOB

[0023] ®ur. 1A mnpexncraBnser coOOW WUIFOCTPALMIO TpeX TUMOB N-TJIHKaHOB
(OTMrOMaHHO3HOTO, KOMILUIEKCHOTO M THOPUAHOTO) W OOBIYHO NMPHUMEHSEMBIX CHMBOJIOB IS
0003HaueHHsI TAKUX CaxapuioB.

[0024] @ur. 1B mnpencraBnser coOOH HUIFOCTPALMIO WIUTOCTPATHBHBIX CTPYKTYP
TJINKaHOB.

[0025] @wur. 2 mpencrasisier cOOOH muarpaMMmy PeyTUIH3ALUOHHOTO MyTH W myTH de
novo Metradonu3Ma ¢pyko3sl. B peyrunuzanuonHoM nytu cBodonHas L-¢ykosa npesparnaercst B
GDP-¢yko3y, Torna kak B nytu de novo GDP-¢dykos3a cuHTE3Mpyercs mocpencTBoM Tpex
peakumii, katamsupyeMbix GMD u FX. GDP-dyko3a 3aTeM TpaHCIOPTUPYETCS M3 LIUTO30JIS B

npocBer anmapara lompmku ¢ nomompro GDP-Fuc-tpancdepasst u  nepeHocuTcs Ha



aKLEenTopHble onurocaxapuasl U Oenku. Jlpyroii mpoaykr peakuun, GDP, ¢ mnomormbto
($yHKIMOHMpPYIOILIEH B mpocBeTe HykjeotTuaaudocdarassl mnpeBpaliaeTcss B T'YaHO3MH-5-
moHodocdar (GMP) u neopranuyeckuit ocdar (Pi1). IlepBbiii skcopTUpyeTcss B LUTO30Jb
(TocpeacTBOM CHCTEMBI aHTUIIOPTA, KOTOpas cBs3aHa ¢ TpaHcnoproM GDP-¢dykoser), Torna kax
NOCJIETHUM, KaK NpEeAToNaraercsi, NMOKUIAaeT MpocBeT ammnaparta [onpaku depe3 aHHMOHHBIN
kaHan anmnapara ['onbmku, GOLAC. Cwm., nanpumep, Nordeen et al. 2000; Hirschberg et al.
2001.

[0026] ®ur. 3 mpencrasisier cobol rpaduk, AeMOHCTPUPYIOMUH (A) KOHIIEHTPALIMIO
TJIFOKO3bI  (T/J1) B KyJIbTYpe KJIETOK MPH TNPUMEHEHHH KOHTPOJBHOW Cpeabl (JMHHS C
HE3aKpaLIeHHbIMH TPEYTOJbHUKAMH), MEPBONW TECTOBOH cpeabl (JIMHUS C HE3aKpalleHHBIMH
KPyramy) ¥ BTOPOH TECTOBOH Cpenbl (JIMHHS ¢ HE3aKPAIIEHHBIMH IIECTHYTOJbHUKAMH) B XOJe
LIMKJIa KYJIbTUBUPOBaHUSA KJIeTOK, (B) koHUmeHTparuio ¢ykossl (I/1) B KyJbType KJIETOK INpHU
NPUMEHEHUN BTOPOH TECTOBOH Cpenbl (JIMHUS C HE3aKpalIeHHbIMU KBaIpaTaMH) B XOAE LUKJIA
kyneruBupoBanuss kietok U (C) ypoBHH TAF-rmukanoB (%) B KyJabType KIETOK TIpHU
NPUMEHEHUN KOHTPOJIbHOW cpenbl (MyHKTHPHAs JHHHUS C 3aKPAIICHHBIMH TPEYTOJbHUKAMU),
NepBOil TeCTOBOH cpenbl (MyHKTUPHAS JIMHUS C 3aKPALIEHHBIMUA KPyraMH) U BTOPOH TE€CTOBOM
cpenbl (TMyHKTUpHAsT JHHUAS C 3aKPALIeHHbIMM IIECTUYTOJbHUKAMHM) B XOIE LHKJIA
KYJIbTUBHPOBAHUS KIIETOK.

[0027] ®ur. 4 mpencrasisier cobol rpaduk, TeMOHCTPUPYIOIUH (A) KOHIICHTPALIHIO
IJIOKO3bI  (T/71) B KyJNbTYpe KIJIETOK IPH TNPUMEHEHHH KOHTPOJIBHOH cpenbl (JIMHUSA C
HE3aKpalIeHHbIMU TPEYTOJbHUKAMH), TEPBOH TECTOBOHM cpeabl (JIMHUS C He3aKpalleHHBIMH
KpPyramy) ¥ BTOPOI TE€CTOBOH cpenbl (JIMHUS C HE3aKpaIleHHBIMH IIECTUYTOJbHUKAMH) B XOJ€
LIUKJIa KyJIbTUBUPOBAHUs KJIE€TOK U (B) ypOBHHU I'IMKAHOB C BBICOKUM COJEP’KAHUEM MaHHO3bI
(HM) (%) B KyJabType KIJIETOK NPH MPUMEHEHHU KOHTPOJBHOH cpeabl (MyHKTHPHAS JIMHHSA C
3aKpalleHHbIMU TpPEYrOJbHUKaMU), NepBOH TeCTOBON cpexbl (NMYyHKTUPHAs JIMHUSL C
3aKpALIeHHbBIMUA KPYraMH) U BTOPOW TECTOBOM cpenbl (MyHKTUPHAs JIUHHS C 3aKpalleHHBIMH
IIECTUYTOJIbHUKAMH) B XO/I€ LIUKJIA KYJIbTHUBUPOBAHUS KIIETOK.

[0028] ®ur. 5 mpencrasisier cobol rpaduk, TeMOHCTPUPYIOIUH (A) KOHIIEHTPALIUIO
IJIFOKO3bI  (T/71) B KyJNbTYpe KJIETOK IpH TPUMEHEHMH KOHTPOJBHOH cpenbl (JIMHUS ¢
HE3aKpaLIeHHbIMH TPEYTOJIbHUKAMH), TEPBOH TECTOBOH cpenbl (JMHUS C HE3aKpaIleHHBIMHU
KPyramy) ¥ BTOPOH TE€CTOBOH cpenbl (JIMHHS C HE3aKPAIIEHHBIMH IIECTHYTOJbHUKAMH) B X0/
IIUKJIa KyJbTUBUPOBaHUs KiIeTOK U (B) ypoBHH adykoszmnupoBanHbIX (adyk.) rimukaHoB (%) B
KYJIBTYp€ KJIETOK NMPH MPUMEHEHUH KOHTPOJBHOH cpenbl (MyHKTHPHAS JIMHUS C 3aKPAIIeHHbIMU
TPEYTOJIbHUKAMH), TIEPBOH TECTOBOW cpenbl (MyHKTUPHAS JIMHUS C 3aKPAIleHHBIMU KPyraMu) U
BTOPOW TECTOBOH cpeabl (MyHKTHPHAS JUHHS C 3aKPAIleHHBIMHU INECTHYTOJIbHUKAMH) B XOIE
LIUKJIa KyJbTHBUPOBAHHUS KIIETOK.

[0029] ®ur. 6 mpexacrasnsieT codoit rpaduk 3asucumoctu yposaeir TAF-rimnkanos (%)
OT KOHLeHTpauuu ¢yko3sl (I/71) B cpede Al KyJbTUBHUPOBAHMS KIETOK, copepskamed 0X
r1r0K03bI, 1 X Trok03b1 UK 2X TIHOKO3bI.

[0030] @ur. 7 npencrasisier codoit rpaduk 3aBucumoctu ypoHeit ADCC (BbIpaskeHHBIX



B Buae % otHocuTenbHO ypoBHA ADCC KOHTPONBHOIO aHTUTENA, MUMEIOIIEr0 TaKylH XKe
AMUHOKHCJIOTHYEO TOCJIEIOBATEIbHOCTh) OT KOHLeHTpauuu (Gyko3bl (r/n) B cpenme s
KyJBTUBUPOBAHUS KJIETOK, conepxkaineil 0X rimoko3sl, 1X rimroko3sl uiau 2X riroKO3bL

[0031] ®ur. 8 mpexacrasisier coboii rpaduk, WUIOCTPUPYOMMA Monenb 3(PQPeKToB
ITII0KO3bl M (yko3bl B oTHoumeHuu ypoBHe TAF-rmukanos (%). IlokazaHel MUHUMAaJbHBIH,
MakcuManbHblil U cpennuit yposau TAF B coorBercrBun ¢ QTPP. YpaBuenue nox rpaduxom
JAEMOHCTPUPYET MAaTEMATHYECKYI 3aBUCHMOCTb MEXAY COJEpXKaHHEM TIIIOKO3bl, (YKO3bl U
TAF.

[0032] Dur. 9A npexacraBnser cobol psia  rpadUKOB, AeMOHCTpUpyrommx: (i)
3aBucuMocTb ypoBHeill TAF-rmmukanoB (%) ot koHuentpauuu (ykossl (/1) B cpeme s
KYJIbTUBHPOBAHUS KJIETOK (BEPXHUH JIEBbIA KBAJIPAHT) MM OT KOHLEHTPALMU TIIFOKO3BI (T/J1) B
cpene Aisl KyJbTUBUPOBAHUS KJIETOK (BEpXHUH MpaBbli KBaApaHT) U (i1) 3aBHCUMOCTb YPOBHEH
ADCC (BelpaskeHHBIX B BHAEe % oOTHOCHUTENbHO YpoBHA ADCC KOHTPOJNBHOrO aHTHTEINA,
UMEIOIIETO TaKYK JK€ AMHUHOKHCIIOTHYIO MOCIIEOBATEIbHOCTD) OT KOHIEHTpauu Gpyko3sl (/1)
B Ccpede Uil KyJbTHBUPOBAHHS KJIETOK (HIKHHMH JIEBBIH KBaJPAHT) WJIM OT KOHIEHTPALUU
TJIFOKO3BI (T/11) B cpene sl KyJbTHBHPOBAHUS KJIIETOK (HIKHHMH TMpaBblil KBagpaHT). /lnamazoH
ypoBHeir TAF-rmukanoB (%) cocrasnser 3,30684-3,73083, u nuanason ypoBHedr ADCC
cocrasysier 78,3092-90,4408. ITpu 0,2 r/n ¢yko3wt u 3,0 r/n raroko3bl ypoBeHb TAF-riankaHOB
(%) cocrassn 3,518836, u yposerr ADCC (%) cocrasisin 84,37501.

[0033] Dur. 9B mpencrasiasier cobod psin rpaduKOB, AeMOHCTpUpyrOmuX: (1)
3aBucuMocTb ypoBHeill TAF-rimmkano (%) ot koHumentpaumu (ykossl (/1) B cpeme I
KYJIbTUBHPOBAHUS KJIETOK (BEpXHMH JIEBBIM KBAJIPaHT) UM OT KOHLEHTPALUU TIIFOKO3BI (I/11) B
cpene A KyJIbTUBUPOBAHUS KJIETOK (BEpXHUH MpaBblil KBagpaHT) U (11) 3aBUCUMOCTb YPOBHEH
ADCC (BblpaxkeHHbIX B Buae % orHocurenbHO ypoBHA ADCC HMHHOBALIMOHHOTO WIN
KOMMEpUYECKH JOCTYIIHOIO AaHTUTENa) OT KOHUeHTpauuu ¢yko3bl (r/1) B cpeme s
KYJIbTUBUPOBAHUST KJIETOK (HIDKHUH JIEBbIM KBaJPAHT) MJIM OT KOHLIEHTPALUH TJIFOKO3bI (T/71) B
cpene Al KyJbTHBHUPOBAHUS KJIETOK (HWKHUN mpaBblii kBaapaHTt). /{namason ypoBHeit TAF-
rnukaHoB (%) cocraisier 3,52301-4.0559, u nuanason ypoBHeit ADCC cocrasnsier 75,6911-
90,9385. Ilpu O r/n ¢yxo3sr u 0,554 r/n rmoko3el ypoBeHb TAF-riamkanoB (%) coctaBisin
3,789458, u ypoenb ADCC (%) cocraisin 83,3148.

[0034] Dur. 9C mnpencrasiasier cobod psng TpaduKoB, AeMOHCTpuUpyromux: (i)
3aBucuMoctb ypoBHeill TAF-rmukanHoB (%) ot koHmentpauwu (ykossl (/1) B cpeme IS
KYJIbTUBHPOBAHUS KJIETOK (BEPXHUH JIEBbIM KBAJIPAHT) MM OT KOHLEHTPALUU TIIFOKO3BI (T/11) B
cpene Al KyJIbTUBUPOBAHUS KIETOK (BEPXHUH MpaBblil KBagpaHT) U (i1) 3aBHCUMOCTb YPOBHEH
ADCC (BblpaxkeHHbIX B Buae % orHocuTenbHO ypoBHA ADCC MHHOBALMOHHOTO WK
KOMMEpPUYECKH MJOCTYITHOTO aHTUTeNla) OT KOHUeHTpauuu ¢yko3sl (T/;1) B cpeme A
KYJIbTUBHPOBAHUS KJIETOK (HIDKHUI JIEBbIH KBAaJPaHT) WM OT KOHLEHTPALUH TIIOKO3BI (T/1) B
cpene Ay KyJbTHBHPOBAHUS KJIETOK (HMXKHUN mpaBblii kBaapaHt). Juanmason yposneii TAF-
rnukaHoB (%) cocrasiser 2,9975-3,68468, u nuanason yposHeit ADCC cocrasusier 79,2215-

98,8836. Ilpu 0,492 r/n ¢ykoser u 6,0 r/n rmoxo3sl ypoBeHb TAF-rnukanos (%) cocrasisn



3,341092, u ypoenr ADCC (%) cocraisin 89,05256.

[0035] @ur. 10 mpencrasnsier cobol rpaduk OCMOJSUIBHOCTH, MOCTPOSHHBIM B BHIE
3aBHCHMOCTHU OT KOHLIEHTPALNH (PYKO3bL.

[0036] @ur. 11 mpencraBnsier cobol rpaduk KOHLEHTpPAMU (PyKO3bl, TOCTPOEHHBIN B
BUJI€ 3aBUCUMOCTH OT BPEMEHH (IIPOAOIKUTENbHOCTH) B KYJIBTYPE KIIETOK.

[0037] @ur. 12 npencrasnsier codoit rpaduk % TAF u nognutku Gyko30i, KaxKIblid 13
KOTOPBIX IIOCTPOEH B BU/I€ 3aBUCUMOCTH OT BPEMEHHU.

[0038] @wur. 13 mnpencraBnser coboit mapy rpaduKoB, IEMOHCTPUPYIOIIMX, YTO
KOHTPOJIMPOBAHUE YPOBHS TJIFOKO3bI B LIEJIEBOM JHANA30HE CO IAHS O WM paHee MPUBOIUT K
TIOJIY4E€HHUIO KBUBAJIEHTHBIX pe3ynbraToB mo TAF.

[0039] @ur. 14 mpencrasisier coboli rpaduk % adyKo3MIMPOBaHUS, MOCTPOSHHBIH B
BUJI€ 3aBUCUMOCTH OT BPEMEHH KYJbTHBHPOBAHUS.

HOJAPOBHOE OITUCAHUE

[0040] MmHorue cekpeTupyeMble O€JKH MPETePHeBAIOT  MOCTTPAHCISIIUOHHOE
TJTUKO3MIIMPOBAHKE, TPOLIECC, TIOCPEACTBOM KOTOPOTO OCTATKHU CaxapoB (HampuUMep, IITHKAHOB,
caxapuaoB) KOBAJEHTHO TPUCOEAHMHSIOTCS K KOHKPETHBIM aMHHOKHCIOTaM Oenka. B
SYKAPUOTHUYECKUX KJIETKAX BCTPEYAOTCS JABa THUMA peakuui rimko3wmpoBanus: (1)
I'muko3mnmpoBaHue ¢ 00pa3oBaHUEM CBsi3U MO N, IPU KOTOPOM TIJIMKAHbI MPUCOCIHHSIOTCS K
acriaparuHy NocjenoBaTeabHOCTH pacrnodHaBaHus Asn-X-Thr/Ser, roe "X" nmpencrasnser coboit
mo0yI0 aMMHOKHUCIIOTY, 32 MCKJIIOYEHHEM NpPOJIMHA, U (2) MINKO3UIMPOBaHUE C 00Opa3oBaHUEM
cBsi3u 110 O, mpu KOTOPOM TJIMKAHBI IPUCOETUHSIOTCS K CEpUHY MM TpeoHHHY. HezaBucumo ot
TUMNA TJIMKO3WINPOBaHUs (c oOpa3oBaHueM cBsizu no N mnmu ¢ oOpasoBaHueMm cBsizu no O)
MHKpPOT€TEPOreHHOCTh MIUKO(QOpM OENIKOB CYIIECTBYeT H3-3a OOJBIIOrO JUAmna3oHa CTPYKTYP
TJIUKAHOB, aCCOLIMUPOBAHHBIX ¢ KaxabM caiitoM (O umu N).

[0041] Bce N-ramkaHbl XapaKTepU3yIOTCs OOIIEH MOCae10BaTeIbHOCTBIO caxapa OCTOBA:
Manol-6(Mana1-3)ManP1-4GIcNAcB1-4GlcNAcB1-Asn-X-Ser/Thr  (Man3GIcNAc,Asn)  u
OTHOCATCSI K OIHOMY M3 TpeX TUMOB: (A) TUI C BBICOKUM conepkanueM MaHHO3bl (HM) mim
onuromManHo3el (OM), B KoTOpoM N-TJIMKaH COCTOUT U3 JIBYX OCTATKOB N-alleTUIITTIOKO3aMHHA
(GalNAc) u 6onbioro konuyectsa (Hanpumep, S5, 6, 7, 8 mwu 9) ocratkoB MaHHO3bI (Man), (B)
KOMIUTEKCHBINA THIM, B KOTOpoM N-TiiMkaH comep:xkut Oojiee nByx octatkoB GIcNAc u noboe
KOJINYECTBO caxapoB Apyrux Tros, win (C) ruOpuaHblil THM, B KOTOPOM N-TJIMKaH COAEPIKUT
ocratok Man Ha onHOi1 ctopone BerBH U GICNAc B ocHOBaHMH KOMILIEKCHOH BeTBH. Ha ¢wur.
1A (B3sToli u3 riasbl 8 B Stanley et al.: N-Glycans, Essentials of Glycobiology, 2-e u3n., Cold
Spring Harbor Laboratory Press; 2009) nokasane! Tpu Tuna N-IJIMKaHOB.

[0042] N-cBsizaHHBIE TJIMKAaHBI, KaK TIPABWJIO, COAEPKaT OAMH WJIM HECKOJbKO
MoHocaxapuaoB ranakrossl (Gal), N-aunerunranakro3amuna (GalNAc), ramakrozamuna (GalN),
rimoko3bl (GLc), N-anermnrmoko3amuna (ClcNAc), rimoko3amuHa (GIcN), manHo3b (Man), N-
anerniMmadHo3amuHa — (ManNAc),  manHo3ammuHa  (ManN),  kcmmossr  (Xyl),  N-
aneruiHelpaMuHoBOi Kucnotsl (NeuSAc), N-rukonunHeiipamuaoBoii kuciotel (NeuSGe), 2-

keTo-3-nokcuHoHOHOBON KkucaoTel (Kdn), ¢ykossr (Fuc), rmoxkyponoBoit kucnotsl (GLcA),
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unyponoBoil kuciotsl (IdoA), ramakryponosoii kuciorsl (Gal A), MaHHYPOHOBOH KHCIIOTBI
(Man A). OObluHO TpUMEHSIEMbIE CUMBOJBI ISl TAKUX CaXapUAOB IMOKa3aHbl Ha ¢ur. 1A.
HnmocTpaTUBHBIE IIIMKAaHbI U UX COCTaB IMOKa3aHbl Ha ¢ur. 1B.

[0043] TI'nuko3mnupoBaHue C oOpa3oBaHHMEM CBsS3M 1O N  HAa4YMHAETCS B
sHpomIa3MaTiuueckoM perukynyme (ER), rme ciokHas COBOKYIHOCTb peakIUi NMPUBOAUT K
NPUCOETUHEHUIO CTPYKTYpbl OCTOBA TJIMKaHA, OOpa30OBaHHOHM TIJIaBHBIM OOpa3oM M3 JBYX
ocratkoB GIcNAc u Tpex ocratkoB Man. ['mukaHOBBIH KoMmIuiekc, oOpasoBaHHbli B ER,
momudumpyercs nojn neiicreueM (epmentos B ammapare [ombmxu. Ecnu caxapun siBisieTcst
OTHOCUTEJIbHO HEAOCTYIHBIM JJisi (PepPMEHTOB, OH, KakK MpPaBHJIO, OcTaercs B ucxonHor HM-
¢dopme. Ecnm ¢depMeHTBI MOTyT MmojiydaTh AOCTYN K Caxapuay, TO MHOTHME OCTaTKu Man
OTLICTUISIFOTCS. M Caxapuj JONOJHUTENIbHO MOAM(DULIMPYETCS, YTO MPUBOAHMT K OOPa3OBAHHIO
CTPYKTypbl N-IJIMKaHOB KOMILIEKCHOro tuma. Hanmpumep, mManHo3unasa-1, jokanu3oBaHHas B
IIIC-KOMIIAPTMEHTE anmapara [ oJbpIKH, CrocOoOHAa pacIleIuaiTh WM Tuaponu3oBatb HM-
rIMKaH, Torma kak (Qykoswirpancdepasa FUT-8, nokanu3oBaHHasi B MEIHAIBHOM
KoMmmapTMeHTe anmapara ['onpmku, ¢pykosunupyer rimkad (Hanrue Imai-Nishiya (2007), BMC
Biotechnology, 7:84).

[0044] CooTBETCTBEHHO, CaxapUIAHBIN COCTaB U CTPYKTYPHAs KOHPUTYPALUS CTPYKTYPBI
TNIMKaHa BapbUPYIOT B 3aBUCUMOCTH OT CHCTEMbI Inuko3uinuposaHus B ER u ammapare
I"oabKH, JOCTYIMHOCTH CTPYKTYPHI INIMKaHa (pepMEHTaM amnmnapara, Mopsiika IeHCTBHs KaXKA0Tro
depmeHTa U craauM, Ha KOTOPOH O€NOK BBICBOOOKAAETCS M3 CHUCTEMBI TIIMKO3WIMPOBAHMS,
cpenu npyrux (akTopos.

[0045] Hacrosituee n3o0peTenHne, NpeayCMOTPEHHOE B TAHHOM JIOKYMEHTE, OTHOCUTCS K
criocobaM TMONIy4eHUs] KOMIIO3UIMK Ha OCHOBEe aHTHTena, comepkameil TAF-rnmukodopmer Ha
TpeOyeMoM, WU MPEABAPUTENbHO ONPEEICHHOM, UM NPEeIBAPUTENbHO BHIOPAHHOM YPOBHEM.
B mumOCTpaTHBHBIX — BapHAaHTAaX  OCYLIECTBJIEHUS  CIOCOO  BKIFOUAET  MOAJEpPIKAHUE
KOMIIETEHTHBIX B OTHOIICHMU TJIMKO3WIMPOBAHMS KJIETOK B Cpele sl KyJIbTHUBUPOBAHMS
KJIETOK, conepskameii Gyko3y W/WiM TIFOKO3y B ONPENeeHHOW KOHLEHTPALUH, ONHMCAHHOW B
JaHHOM JOKyMeHTe, 3aBucsmeil or tpedyemoro ypoas TAF-rmmukodopm. Takke Hactosiuee
n300peTeHre OTHOCUTCS K CIIOCO0Y MOJTyYeHHsI KOMITO3UIIMM Ha OCHOBE aHTHUTENA, COAepIKaIleH
apyKO3MIMPOBAHHBIE TIIHKO(GOPMBI Ha TpeOyeMOM, WIN MPENBAPUTEIBHO ONPENEICHHOM, I
NPEABAPUTENLHO BBIOPAHHOM YpPOBHE, HApUMep YpPOBEHb a(pyKO3HIMPOBAHHBIX TIIMKAHOB B
KOMITO3UIIMN Ha OCHOBE AHTHTENA, COCTABIIET OT MPUOIM3UTENbHO 6,2% 10 MPUOIU3UTENBHO
8,4%. B WIIIOCTpAaTUBHBIX BapHaHTaX OCYIIECTBIIEHUS CIIOCOO BKJIIOYAET TOIIEePKAHNE
KOMIIETEHTHBIX B OTHOLIEHUH IIMKO3WJIMPOBAHMSI KJIETOK B Cpefie AJi KyJIbTUBUPOBAHUS KJIETOK
npu 3HaueHun pH ot Oomee 7,05 no menee 7,2, rme (A) s3Hauenue pH cpemsl s
KYJIbTUBHPOBAHUS KJIETOK M3MeHsIOT Ha MeHee 0,15 (HeoOs3aTenpHO Ha Menee 0,10) B TeueHne
nepuona KyJbTHBUpOBaHMs, wuin (B) Temmeparypy cpenmbl sl KyJbTUBHPOBAHMS KIIETOK
U3MEHSIOT Ha He Oonee 2 rpanyca C, uinm cnoco® He BKIIKOYAET KYJIbTHBHPOBAHUS KJIETOK B
cpeme nns  KyJbTUBHUPOBaHMS KIETOK, coiepameidl Mmapranen wuinu Oeraumn, win (D)

KoMOuHanmio AByx wiu Tpex u3 (A), (B) u (C). bes nmpuBssku K KOHKPETHOM TEOPHH, CUUTAETCS,
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YTO CrmocoObl MO HACTOSIIEMY H300PETEHHIO OOECNeunBalOT CPEACTBA S TOJIYYEHHUs
YHHUKAJIbHBIX KOMITO3ULUH, COAEPIKAIINX ONpPENeIeHHbIe KOJMYECTBa KOHKPETHBIX TITHMKO(GOpM
paccMaTpuBaeMOro aHTUTEIA.

B wrocTpaTuBHBIX BapHaHTax ocyluecTBieHus: ypoBHU TAF-rinkaHOB MOAYJIUPYIOTCH.
IIpuMeHsieMble B JTaHHOM JIOKYMEHTE TepMHUHBI "oOline a(pyKo3UIMPOBAHHBIE INIMKAHBI", WIIN
"TAF-rnukans!", win "obwmue adpykosunupoanHble rnukodopmer”, win "TAF-raukodopmsr”
OTHOCATCSI K CYMMapHOMY KOJIMYECTBY IVIMKAHOB C BBICOKUM cojep:kaHueM maHHo3bl (HM) u
aQyKO3MIMPOBAHHBIX TIMKAHOB. B MJUTIOCTPATUBHBIX BapHAHTaX OCYLIECTBJIEHUs] ypoBHH HM-
TJIUKAHOB MONYJUPYIOTCs. [IpriMeHsieMble B JAHHOM TOKYMEHTE TEPMUHBI "TJIMKAHBI C BBICOKHM
comepxanueM MaHHO3bI", Wi "HM-riukans!", win "TIUKOGOPMBI C BBICOKHM COIEpIKAHUEM
manHO3b!", Wi "HM-riukodopmer”, win "HM" oxBaThIBAIOT IIMKaHBI, coaepxkamue S5, 6, 7, 8
win 9 OCTaTKOB MAaHHO3bI, COKpAIleHHO 00O3Ha4YeHHbIXx Man5, Man6, Man7, Man8 u Man9
COOTBETCTBEHHO. B MILTFOCTPATHBHBIX BapUAHTAX OCYLIECTBICHHS YPOBHH ayKO3MINPOBAHHBIX
IJIUKAHOB  MOAYJIUPYIOTCS. [IpumeHsieMble B~ JaHHOM  JIOKYMEHTE  TEPMHUHBI
"adyko3unrpoBaHHbIl rMKaH", WK "apykoraukan", win "adpyko3mnpoBaHHas riaukodopma’,
wi "adyk." OTHOCATCS K TIUKOPOpMaM, B KOTOPBIX OTCYTCTBYeT (PyKO3a INPH OCTOBE,
Hanpumep ol,6-cBsizanHas ¢yko3a npu ocratke GIcNAc, yuacTByromem B oOpa3oBaHUU
aMHUIIHOW CBsi3U ¢ Asn B caiite N-riuko3minpoBaHust. AQyKO3WIMPOBaHHBIE TITUKO(POPMBI
BouaroT 0e3 orpanmuenms Al1GO, A2GO, A2Gla, A2Glb, A2G2 u AIGIMS.
Homnonaurenbable adyKO3UIHMPOBAHHBIE TIIMKAaHbI BKIOUalOT, Hanpumep, AlGla, GO[H3N4],
GO[H4N4], GO[H5N4], FO-N[H3N3]. Cwm., nanpumep, Reusch u Tejada, Glycobiology 25(12):
1325-1334 (2015). B ummroctpatuBHbIX acnekrax yposeHb TAF u xonnuectsa HM-ramkopopm
1 aQyKO3WINPOBAHHBIX TIUKO(OPM OMPENENSIOT C MOMOIIBI JKUIKOCTHOW XpomaTorpaduu
ruapo¢unbHeix B3aumozneiictuil (HILIC), kak ZOMONMHUTEIBHO OMUCAHO B JAHHOM JAOKYMEHTE
B npumepe 1. Ilocne ¢epmenraruBHoro pacmeruienus N-rimkanoB nposogsat HILIC ¢
MOJIy4eHHEM XPOMATOrPaMMbl C HECKOJIbKMMH MUKAMH, KKABIH MUK KOTOPOW MPENCTABIISET
cpenHee pacrpenenieHue (KOJIMYECTBO) OTHENbHOU TUKO(POpMbI. JIJis 3THUX LeNel, MIomaib
nuka B % = muomanap nuka/odmas riomanas mukoB X 100%, u obuias miomanas nukoB B % =
obmrast momans obpasua/odmas miomanb cranmapra x 100%. Pacuersl, mpuUMeHsieMble s
ueneti onpenenenus: %o TAF, MOKHO IPOBOIUTD CIEAYIOIUM O0Pa3oOM:

% adyxo3mnupoBaHHbIX iuKopopM = BA1GO + %BA2GO + %A2Gla + %A2Gl1b +
%A2G2 + % A1GIMS;

% raukoopM C BBICOKHM COAEp:KaHHeM MaHHO3bl = %ManS (ecnum mnommaercs
BBIABJIEHHIO) + %Man6 (ecnu mongmaercst BbIABIEHHIO) + YoMan7 (eciu moaaaeTcsi BhISBJIECHHIO)
+ %Man8 (ecnu moxgaercs BbIABIEHHIO) + YoMan9 (eciu monaaercs BBISBICHHIO).

[0046] B HacrosimieM H300peTeHUH MPEayCMOTPEHBI CIIOCOOBI MOTYYEHUS] KOMITO3ULIH
Ha OCHOBE€ PEKOMOHMHAHTHOIO IIMKO3WJIMPOBAHHOrO Oenka. B MIUTIOCTpaTHBHBIX BapHaHTaxX
OCYIIECTBIIEHHs] KOMIIO3MLMS HAa OCHOBE PEKOMOMHAHTHOIO TIIMKO3MJIMPOBAHHOTO Oemka
NpeACTaBsieT COOOM KOMITO3UIIMIO HAa OCHOBE aHTUTeNa. B MIUTIOCTpaTHBHBIX BapHaHTaX

OCYHICCTBJICHU crocob BKJIFOYACT NOoAACPIKAHUE KOMIIETCHTHbBIX B OTHOLICHUN
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TJIUKO3MIIMPOBAHMSA KJIIETOK B CPEAE AJIsl KyJIbTUBUPOBAHUS KJIIETOK, comepKameil GpyKko3y u/uim
IJIFOKO3y B OINPENETICHHOW KOHLEHTPALMM, ONMMCAHHOW B JTAHHOM JOKYMEHTE, 3aBUCAIIEH OT
TpeOyemoro yposHst TAF-rimukopopm.

[0047] @yko3za

[0048] B mumocTpaTUBHBIX BapUaHTaX OCYLIECTBIEHUS CIIOCOOOB, PACKPBITHIX B JAHHOM
AIOKyMeHTe, (yKo3a TPUCYTCTBYeT B cpene JUid KYyJIbTUBHUPOBAHUS B KOHIIEHTPALUH,
coctaBysironieit ot mpubnusurensHo 0,1 r/n1 mo npubnusutensHo 2,0 /71, HEOOS3aTENBHO OT
npubmsutensio 0,1 r/m mo mpubnusurenbho 1,75 1/n, or npubmmsurensHo 0,1 /n 1o
npubnusutensHo 1,5 r/n wim ot mpubnusurensHo 0,1 r/n go mpuGmusurensHo 1,2 r/n. B
WIIIOCTPATUBHBIX ~Cly4asix (yKo3a TPUCYTCTBYeT B Cpene JUid KYyJbTHBHPOBAHUS B
KOHLIEHTpauu NpuoOausuTenbHo 1,2 /0 wim MeHbine. B mumrocTpaTHBHBIX clydasx (ykosa
NPUCYTCTBYET B Cpelde Uil KyJbTHBHPOBAHMUS B KOHLEHTPALMH, COCTaBIIOMEH OT
npudmsuTensHo 0,1 r/n no mpubmusurensuo 1,0 /1. B WUFOCTpaTHBHBIX Cly4asx cpena Juist
KYJIbTUBHPOBAHUSL COIEPKHUT (PYKO3y B KOHLIEHTPALMH, COCTABIIIOLIEH OT MPHOIU3UTENBHO
0,17 r/n no npubmmzurensuo 2,0 1/, ot npudnmsurensho 0,17 r/n no npudnusurensHo 1,75 /7,
ot npubnusutensHo 0,17 /1 no nmpubmmsurensho 1,5 /a1 nmm ot npubnusurensho 0,17 r/n no
npuOmm3uTenbHo 1,2 1/ B mumrocTpaTHBHBIX acmekTax (pyko3a MPHCYTCTBYET B Cpede s
KyJIbTUBHPOBAHUS B KOHIEHTPALMH, COCTaBisitomed ot mnpubmusurensio 0,17 r/m no
npuOmm3uTensHo 1,2 1/, B wmrOCTpaTHBHBIX Cliydasix (yko3a MPHCYTCTBYET B CpeAe JUIs
KyJbTUBHUPOBAHUS B KOHIEHTPALMH, COCTaBisitomer ot mnpubmusurensio 0,17 r/m no
npubnusutensHo 1,0 /1. B WUmoCTpaTUBHBIX Ciydasx cpena A KyJIbTUBHPOBAHUS CONEPIKUT
($yKo3y B KOHLIEHTPALMH, COCTABJAOLIeH OT npuonusurensHo 0,2 r/n no npubnusutensHo 2,0
/1, ot npubnusurensho 0,2 r/n no npubnmsurensHo 1,75 1/71, ot nmpubmusurensHo 0,2 r/n 1o
npubmmsutensHo 1,5 r/n wim ot mpubnusurensHo 0,2 r/n no npubmmsurtensHo 1,2 r/n. B
WUTIOCTPATUBHBIX ~ Clly4asiX (yko3a MNPHCYTCTBYeT B cpene il KyJbTHBUPOBAHUS B
KOHIEHTPALIMH, COCTaBIsIIOMEH OoT npubmusurenbio 0,2 r/n po mpubmusurensHo 1,0 r/n. B
WUIIOCTPATUBHBIX ~Cly4asix (yKo3a TPUCYTCTBYeT B Cpene Uil KYJbTHBHPOBAHUS B
KOHLEHTpauun npuommsutenbio 1,0 /1 uim mensine. Hanpumep, B HEKOTOPBIX Cilydasix
KOHLEHTpauusi (GyKo3bl B Cpene sl KyJIbTHUBHPOBAHUsS cocTaBisieT nmpudnusurensHo 0,10 /i,

npudmmutensio 0,11 v/n, mpubmusurensho 0,12 /i, npubmusurensro 0,13 r/n

2 2

npubmmsutensio 0,14 v/, mpubmusurensho 0,15 /i, mnpubnmusurensro 0,16  r/n

2 2

npubmmsutensio 0,17 t/n, npubnusurensro 0,18 r/n, npubmusurensHo 0,19 1/n wm
npudmmsuTensHo 0,20 /1. B HEKOTOpBIX cliy4asix KOHIEHTparuss (Gyko3sl B cpeme s

KyJBTUBUPOBAHUSL ~cocTaBisier mnpuommsurensHo 0,3 1/n, npubmmsurensro 0,4 1/n

2 2

npudmmsuTensHo 0,5 r/n, npubnusurensHo 0,6 1/, mpubausureapHo 0,7 1/11, TPUOIU3UTENBHO
0,8 r/n wmn npubmusurensHo 0,9 /7. B MIUTIOCTpaTUBHBIX acmeKkTax KOHIEHTpalusi (hyKO3bI
cocraBisier He Oomee 1,0 r/n wmm mnpubmusurensho 1,0 1r/n, He Oomee 09 r/nm wm
npudmmsuTensHo 0,9 r/n, He 6onee 0,8 r/n wim npubmusurensHo 0,8 r/n unn He Oonee 0,7 r/n
wn npudausuTesbHo 0,7 /1. B myumocTpaTHBHBIX Ciiy4dasx (pykosa mpUCyTCTBYET B cpene AJis

KyJBbTUBHUPOBAHUS B KOHLEHTpauuu npudbnusurenbHo 0,75 1/n Wid MeHbIIE WIH OT



13

npudmmsuTensHo 0,25 r/n no npudnmsurensuo 0,75 r/n, Hanpumep oT npubnusurenbHo 0,4 /1
no npubnusutenbHo 0,5 r/n wiu npubmusurensHo 0,6 /1. B minmrocTpatuBHbIX acnekrax Gpykosa
NPUCYTCTBYET B Cpene /Uil KyJIbTUBHPOBAHUS B KOHLIEHTPALMM MeHee npuonusurensHo 0,6 1/,
Harpumep ot npudausurensbHo 0,2 /1 1o npudnmsurensHo 0,5 /.

[0049] B wmnmroCTpaTUBHBIX AacleKTax Crocod IMONyueHHs KOMITO3UIMM HA OCHOBE
PEKOMOMHAHTHOTO TIIMKO3WJIMPOBAHHOTO Oenka (HampuMep, KOMIIO3UIMK Ha OCHOBE aHTHUTENA
WIN KOMIIO3MLIMM Ha OCHOBE CBSI3bIBAIOINErO OelKka Ha OCHOBE AaHTHUTENa) BKIIOYAET
NOAAepKaHUE KOMIIETEHTHBIX B OTHOLIEHHH TJIMKO3MJIMPOBAHMS KJIETOK B ABYX Pa3HBIX Cpelax
IUIsL KYJIbTHBUPOBAHUS KJIETOK. B MJUTIOCTPATUBHBIX aCMEKTax CIOCOO MONyYeHHs] KOMIO3HIIUU
HA OCHOBE PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oeika (HampuMep, KOMITO3UIIMKA Ha OCHOBE
aHTHTENIa WM KOMIIO3UIMH HAa OCHOBE CBS3BIBAIOIIETO OejIKa HAa OCHOBE AHTUTENA) BKIIFOUAET
NoAAep’)KaHUEe KOMIIETEHTHBIX B OTHOLIEHWU TJIMKO3MJIMPOBAHHS KJETOK B MEPBOH cpene uis
KYJIbTUBHPOBAHUS KJIETOK B TEUEHHE HAYaJbHOrO NEpUOJa BPEMEHH U TOCIEAyIoLIee
NoAAepKaHUEe KOMITETEHTHBIX B OTHOIIEHUH TJIMKO3WJIMPOBAHUS KJIETOK BO BTOPOH cpene s
KYJIbTUBHPOBAHUS KJIETOK, HEOOS3aTEIbHO, I7Ie MepBast Cpeaa AJsl KyJIbTUBUPOBAHUS KIIETOK HE
comepxkuT (yKo3y B KOHIEHTPALMWH, COCTaBisiomerd ot npudbmusurensHo 0,1 r/m no
npubnusutensHo 1,0 /1, ¥ BTOpast cpeaa sl KyJIbTUBUPOBAHHS KIIETOK CONEPKUT (PYKO3y B
KOHIEHTpaluy, cocrapisiromeid ot npubmusurensHo 0,1 r/n ngo mpubnusurensro 1,0 r/n, u
BTOpasi Cpefa Ul KYyJbTUBHUPOBAHUS KIETOK COAEPKUT (PyKO3y, HAmpuUMep B OOHOH U3
BBILIEYKA3aHHBIX KOHIEHTpALUi. B MIFOCTPaTHBHBIX CilydasX Ha4yaJbHBIA MEPHON BPEMEHU
HAUMHAETCS, KOT/1a OCYIIECTBIIIOT HHOKYJISILMIO KJIETOK B OMOPEaKTOp, COMepIKAIUI Cpeny s
KYJIbTUBHPOBAHUS KJIETOK, HAlpuUMep Cpelny AJisd KyJbTHBHPOBAaHUS KJIETOK. B HeKoTophIX
acrieKTaX HauyaJbHbIM TEpUOJ BPEMEHH COCTaBJIsgeT OT mnpubnusurensHo 1 1HA 10
npuOIM3UTENPHO 3 AHEH, Hampumep OT NPHONIM3UTENBHO 24 4acoB A0 NPUOIUZHTENBHO 72
4acoB. B WUIIOCTPaTMBHBIX acleKTaX HadajbHBI MEPHOA BPEMEHU COCTaBjsieT Oolee
npUOIU3UTENbHO 3 1MHeH (mpuOnMM3uTENbHO 72 4acoB), HO MeHee mpubaM3uTeNpHO 10 nHEl
(mpubnusurensHo 240 4acoB) WM MeHee NMpHONMM3HTENbHO 156 vacoB. B mIIHOCTpaTHBHBIX
acTeKTaX HadaJbHBIN MEPUON BPEMEHH COCTABJIICT MPUOIH3UTENBHO 3, MPHUOIM3HTEIBHO 4,
NpUONU3UTENBHO S5, TpHOMM3UTENbHO 6, NPUONM3UTENbHO 7, TPUOIM3UTENBPHO 8 WM
npUOIU3UTENBHO 9 nHEH. B MILTFOCTPAaTHBHBIX aCMEKTax CHoco0 BKIIFOYaeT nodaByeHue GPyKko3bl
B Cpeny Ul KyJbTHBHPOBAHUS IOCNIE HAYAJIBHOTO NEPHOa BPEMEHH. B HEKOTOPBIX acmeKkTax B
NEPBYIO Cpeny Ul KYJIbTUBUPOBAHHS HOOABISIOT (PYKO3y C MOJYYEHHEM BTOPOH Cpenmbl IUis
KYJIbTUBHPOBaHUS KJIETOK. Hampumep, B pasiMuHBIX acmeKTax Crocod BKIOYAET AoOaBlIeHHE
¢yko3bl mocne OT mnpuOMMBHTENBHO | AHA 1[0 npuONM3HMTENbHO 3 OHEH, mocie OT
npuOIU3NTENBHO 3 AHEH, HO MeHee MpuOMM3uTEeNnbHO 10 AHEW WM mociie MPUOIU3UTENBHO 3,
npubnu3uTenbHo 6, npuOIM3HTENBHO 7

npuONU3NTENbHO 4, NPUONM3HTENBHO S

2 2 2 2

npuOnu3nuTeNnbHO 8 WM MpUOIM3HTENbHO 9 nHell. B MIUTIOCTpaTHBHBIX acmeKkTax Crocod
BKJIFOUaeT o0aBieHue (PyKo3bl B Cpeny Ui KyJbTUBHUPOBAHMS KJIETOK, HAIIPUMEDP B TEPBYIO
cpeny A KyJbTUBUPOBAHHUS KIJIETOK, Ha 6-U NeHb, 7-U AeHb, 8-U NeHb Winu 9-U AeHb NOocie

MHOKYJISILUU KYJbTYpOH KJIEeTOK. B MimocTpaTuBHBIX acrekTax Gpyko3y 10OaBISIFOT B KOHEUHOMN
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KOHIeHTpanuu Oojee mpudmmsurensHo 0,1 1/;, Gonee mpubmmsutensHo 0,17 r/n wnm Oonee
npubnusutensHo 0,2 /1 u menee mpubausutenvHo 2,0 r/n. B MILTIOCTPATHBHBIX acriekTax
nepBasi cpefa ISl KyJbTUBHPOBAHUS KIETOK He cofepkur ¢(ykosy. B wmmmocrpaTuBHBIX
acrieKkTax IepBas cpesa AJsl KyJIbTHBUPOBAHUS KIETOK COAEPKUT (PyKO3y, HO B KOHLIEHTPALIUH,
KOTOpasi sABJIIETCS HE MOAMAIOINEHCS BBIABIECHHIO WM HE MOJNAIOLIEICS M3MEPEHUIO, WIH B
KOHLIEHTPALMH, KOTOpasi 3HAYUTENIbHO HIJKE KOHLEHTpauuu (pyko3sl BO BTOPOH cpeme uis
KYJBTUBUPOBAHUS KJIETOK, HarpuMmep 3HauutenabHO Huke 0,1 r/n, Hmwke npubnusurensho 0,17
/1 Wiy Hke npudmsutenbHo 0,2 1/71.

[0050] B anbTepHATUBHBIX acMeKTaxX CIOCOObI BKIKYAIOT MOANEPIKAHUE KOMITETEHTHBIX
B OTHOLICHUH TJIMKO3WJIMPOBAHUS KJIETOK B CpeAe AJIsl KYJbTUBUPOBAHUS KJIETOK, CONMEp KAIeit
¢byko3y (Hampumep, B KOHLEHTpauuu Oonee mpudbausutesnsHo 0,1 1/n, Gosnee mpuOIU3UTENBHO
0,17 r/n umu 6onee mpudnausutenbHo 0,2 /1 1 MeHee puOIM3uTeNbHO 2,0 I/11), B TEYeHUE BCETO
BPEMEHH TMOJIAEPKAHUS KOMIIETEHTHBIX B OTHOLICHWH TJIMKO3WJIMPOBAHHS KJIETOK B KYJIBTYpe
KJIETOK WM B T€4YeHHe OOoJNblIel YacTH Mepuoja KyJbTHBHPOBAaHHUS. B HEKOTOPBIX acrekTax
Croco0 TONYyYeHHUs KOMIIO3ULMH Ha OCHOBE PEKOMOMHAHTHOIO TIIMKO3WJIMPOBAHHOTIO Oelka
(HarmpuMep, KOMITO3UIIMM HAa OCHOBE AHTHUTENA WM KOMITO3MIMH Ha OCHOBE CBSI3BIBAIOIIETO
Oemka Ha OCHOBE AQHTHTENA) BKIOYAET OCYINECTBIEHHE WHOKYJSILUH KOMIIETEHTHBIX B
OTHOIIEHWH TJIMKO3WJHMPOBAHUS KJIETOK B OHOpeakTop, COAepiKaluid cpeay Ui
KYJIbTUBHPOBAHUSL KJIETOK, Conepkamyro (yko3y, U mNoanep)kaHWe KIETOK B cpene I
KYJIbTUBHPOBAHUS KJIETOK MIPH MOAAEPIKAHUU KOHLEHTPANH (PyKO3bl IPAKTUUYECKU OMHAKOBOM
Ha MPOTSHKEHUH BCErO MEePHOa KyJIbTHBUPOBAHUS KJIETOK.

[0051] B wUIIOCTpaTUBHBIX BapUaHTaX OCYIIECTBJIEHUS KOHLEHTpalus (yKO3bI
HE3HAYUTENIbHO KOJeONeTcss B XOAe KYJIbTUBHUPOBAHUS KJIETOK. B MIUTIOCTPaTHBHBIX acrekTax
KOHLeHTpauusi (Gyko3el konebnercs Ha mnpuOmusurenbHo 0,2 I/ WIM MEHbLIE B TEUSHHE
BPEMEHU TMOAJEPKaHHsI KOMIIETEHTHBIX B OTHOLIEHUU INIMKO3WJIMPOBAHUS KJIETOK B cpene Juis
KYJIbTUBHPOBAHUS KJIETOK, coneprkaeil pyko3y. B MILTIOCTPaTUBHBIX acreKTaxX KOHLIEHTPALHsI
¢byko3bl konebercs Ha npuOaMm3uTeIbHO 0,1 /7 WM MEHbLIIEe B TEeYeHUE BPEMEHHU MOIePKaHHsI
KOMIIETEHTHBIX B OTHOIICHUM TJIMKO3WJIMPOBAHUS KJIETOK B Cpene s KyJIbTUBHUPOBAHHS
KJIETOK, cozieprkainei pyko3y. B HIUTIOCTpaTUBHBIX acneKkTax, Korna pyko3y 100aBisIIOT B Cpeny
IUI KYJIbTUBUPOBAHUS KJIETOK, HANPHUMEpP, IOCJe HAYaJlbHOTO NEepUOAa KYJbTHBHPOBAHUS
KJIETOK, (pyko3y noOaBislOT B cpeay He Oojee ONHOrO WIM ABYX pa3 B TE€UYCHHE MEPHOAA
KYJIbTHUBHPOBAHUS KIIETOK.

[0052] I'nroxosa

[0053] B wiumroCTpaTUBHBIX BapHaHTaX OCYIIECTBIICHHS CIIOCOOOB, PACKPBITHIX B TAHHOM
IOKYMEHTE, TJIOKO03a MPUCYTCTBYET B Cpele AN KyJbTUBHUPOBAHHA. B HILIFOCTPAaTHBHBIX
acrieKTax TIJIIOKO3a TMPHCYTCTBYET B Cpeae Ui  KyJbTUBHPOBAHUS B KOHIEHTPALUH
npubnusutensHo 10 r/m wnm  MeHbine, npuOIM3HTENBHO 9,0 /M1 WIM  MEHbIUe, WM
npubnusuTensHo 6,0 I/ KM MeHblle. B WUTIOCTPaTUBHBIX aCMEKTax IJII0K03a MPUCYTCTBYET B
cpene Ui KyJbTUBHUPOBAHMS B KOHIIEHTPALMH, COCTaBILsIOIEH oT npubnusurensHo 0,5 r/n 1o

npuommsurensio 4,0 /1. B WIIFOCTPAaTHUBHBIX — acleKTax [UIIOKO3a TPUCYTCTBYET B
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KOHLIEHTPALUH, COCTABIIOLIEH OT MpUOMM3UTENbHO X T/N 10 mpubnusutensHo Y /11, rae X
pasHsieTcs: npubsiusurensHo 0,5, 0,6, 0,7, 0,8, 0,9, 1,0, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9,
2,0,2,1,2,2,23,24,2,5,2,6,2,7,28, 29, 3,0,3,1, 3,2, 3,3,3,4,3,5,3,6,3,7,38um 39, uY
pasHsiercst npubsausurensHo 0,6, 0,7, 0,8, 0,9, 1,0, 1,1, 1,2, 1.3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0,
2,1,2,2,23,24,25,2,6,2,7,28,29, 3,0, 3,1, 3,2, 3,3,34, 3,5, 3,6, 3,7, 3.8, 39, 4,0, 4,1, 4,2,
4,3,4,4,45,4,6,4,7,4,8,4,9 unu 5,0, npu ycnouu, 4To X MeHbIEe Y.

[0054] B umroCTpaTUBHBIX aCMEKTaX CHOCOO BKIIFOYAET MOAJEpKaHUE KOHLIEHTPALUH
IJIIOKO3bl B Cpele sl KyJbTHUBUPOBAHUS KJIETOK B TEUYEHHE IMEepUOAA BPEMEHH, KOTOPBIH
SKBUBAJIEHTEH MEepPUONY KYJIbTUBHPOBAHUS KJIETOK. B MILTIOCTpaTUBHBIX CIydasx MOAJEp>KaHHe
KOHLIEHTPALMU TJIFOKO3bI B Cpene sl KYJbTHBHPOBAHUS KJIETOK NPENyCMaTpHUBAET OTOOD
00pa3uoB cpenbl Ui KyJIbTUBUPOBAHUS KJIETOK HAa PEryJIIPHOH OCHOBE, HapUMep OAMH pa3 B
yac, OIMH pa3 B JBa 4aca, OAUH pa3 Kaxnble 3, 4, 5 uau 6 4acoB, OAUH pa3 B JICHb, J1BA pas3a B
JeHb, TPU pa3a B JAeHb WM 4 pa3a B J€Hb U T. I, U3MEPEHHE KOHLIEHTPALMM TIJIOKO3bl B
oToOpaHHBIX 0Opasuax cpebl Al KYyJbTHBHPOBAHUS KJIETOK, & TaKKe HOOABIEHHE TIIFOKO3bI B
KYJBTYpPY KJIETOK, €CIH KOHLEHTpPALUsl TIJIIOKO3bl B OTOOpaHHBIX oOOpasmax cpemsl Uis
KYJIbTUBHPOBAHUSI KJIETOK HHXKe TpeOyeMOoH NonaepKMBaeMoi KOHLEHTPALMH TJFOKO3bL. B
WUTIOCTPATUBHBIX ~ ACMEKTaX MOAJAEpkKAaHWE KOHLEHTpPAaLMM TIUJIIOKO3bl B Cpene  AJid
KyJBbTUBUPOBAHUS KJIETOK IPENyCMaTPUBAET U3MEPEHUE KOHLICHTPALUU TJIFOKO3Bbl B CpeAe AJIA
KyJbTUBUPOBAHUSl KJIETOK C MOMOIIBI0 CEHCOpa IUIIOKO3bl. B HMIUIFOCTPaTHBHBIX acCHeKTax
KOHLIEHTPALUIO TIFOKO3bI U3MEPSIIOT € MOMOIIBIO CEHCOPA IUIFOKO3bl Yepe3 PaBHbIE MHTEPBAIBI,
HarnpuMmep OJMH pa3 B 4ac, OAWH pa3 B Ba 4aca, OAWH pa3 Kaxzable 3, 4, 5 unu 6 4acos, OUH pa3
B JIeHb, /1BA pa3a B JIeHb, TPU Pa3a B A€Hb WU 4 pa3a B JI€Hb U T. II., U [JIIOKO3y NO0ABISIOT B
KyJIBTYPY KJIETOK, €CJIM KOHLEHTPALUs [NIFOKO3bI, ONPEAEICHHAas ¢ TOMOIIBK CEHCOPA ITIFOKO3BI,
HIDKe TpeOyeMol NoanepKMBaeMO KOHLEHTPALMU TJIIOKO3bl. B ajbTepHaTHBHBIX acrekTax
croco0 BKIIFOYAET IMOJAEP’KaHWE KOMIIETEHTHBIX B OTHOLICHHM IJIMKO3MJIMPOBAHMS KIIETOK B
cpene Uil KyJbTUBUPOBAHUS KJIETOK, COIEpKallel IIOKO3Yy, HO MOAAEpKaHUE KOHLEHTPALUU
IJIIOKO3bI B Cpelie Al KYJbTUBUPOBAHMS KJIETOK TOJBKO IMOCJIE€ HAYaJIbHOIO MEPUOAA BPEMEHHM.
B umnnmrocTpaTUBHBIX BapUaHTaX OCYLIECTBJICHHUS] HAadaJlbHBIA MEPUOJA BPEMEHM COCTABJSAET OT
npubnusutensHo 1 nHA g0 npubnusutensHo 3 nHell (OoT npubiam3uTenbHO 24 HYacoB 10
npUOIU3NTENBHO 72 4YacoB). B HEKOTOPBIX Cilydasx HadajbHbIA NMEPHUOJ BPEMEHU COCTABJISET
npuOMU3NTENbHO © JHEW WM MEHbINe, HeOOs3aTeNbHO, TNe HAdajbHBIA MEPHOA BPEMEHH
cocraBisieT 3 AHsA, WIM 4 [OHA, WIM S5 JHEH MOCJe HHOKYJSLUU KyJbTypoH KieTok. B
WITFOCTPATUBHBIX ACMEKTax CHOCO0 BKIIIOYAET MOAAEP)KaHHE KOMIIETEHTHBIX B OTHOIICHUH
TJIMKO3WUJIMPOBAHUS KJIETOK B Cpefe Uil KyJIbTUBUPOBAHUS KIIETOK, COAEpIKALIEH TIIIOKO3y, U
NOAEPKAaHUE KOHLIEHTPALMM IUIIOKO3bl B CpeAe MUl KyJbTUBHPOBAHMUs KJIETOK Ha O-U JEeHb
MOCJI€ HHOKYJSIUMM W B JaJbHEHINIEM IIOCJIe 3TOro. B  WIMHOCTpaTUBHBIX — acmeKkTax
KOHLIEHTPALIUIO TIIOKO3bI MOAEPKUBAIOT B TEYEHNE TI0 MEHbLIEH Mepe MPUONN3UTENBHO 4 THEH
WM TPUOMU3UTENBHO S5 IHEH Mocie HAvajJbHOrO IMEpPHOAa BPEMEHH WM, HeoOs3aTelNbHO,
NOJAEPKUBAIOT B TE€YEHHE 1O MEHbLIEH Mepe NpUONU3UTENbHO 6 AHEeH Mocje HadalbHOTO

nepuoaa BpEMEHH.
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[0055] B ummroCTpaTHUBHBIX acleKTax cpena AJsl KyJIbTUBUPOBAHUS KJIETOK COIEPIKHUT
HAYaJIbHYI0 KOHLIEHTPALMIO TJIFOKO3bI B T€UEHHE HA4aJbHOTrO nepuona BpemeHu. Hampumep, B
Pa3NUYHBIX ACMEKTaX HayalbHAs KOHLEHTPALUsS TIFOKO3bI COCTABISIET OT Mpubau3uTensHo 1,0
r/n po npubnusurensHo 15 /1, ot npubmmsurensHo 1,0 r/n no nmpubnusurtensHo 12 r/n wim ot
npubmmsutensHo 1,0 r/n po npubnusutensHo 10 r/n. HauanbHash KOHLEHTpALMsl TJIIOKO3bI B
HEKOTOPBbIX aCMeKTax cocTaBjsier mnpubmusurensHo 1,0 r/n, mpubmusurensHo 1,5 1/m,
npubamsutensHo 2,0 /0, npubausurensHo 2,5 r/n, npudnusurensHo 3,0 1/, npubIu3uTeNTbHO
3,5 r/n, npubnusurenpHo 4,0 r/n, npubnusurensHo 4,5 r/n, npubnusurenpHo 5,0 /7,
npuOIM3UTENBHO 5,5 1/1, mpubnusureabHo 6,0 1/, NpUOIU3UTENBHO 6,5 T/, TPUOTU3UTETHEHO
7,0 r/n, npubnusurenpHo 7,5 r/n, npubmusutrensHo 8,0 r/n, npubnusurenpHo 8,5 /7,
npubm3uTensHo 9,0 r/n, npubnusurensHo 9,5 r/n, npubnuszurensHo 10,0 /1, npuOIM3UTENTHEHO
10,5 r/n, npubmmzurensro 11,0 r/n, npubnusurensuo 11,5 r/n wnu npubnusurensHo 12,0 r/n. B
HEKOTOPBIX aCMEKTaX HadajJbHAs KOHLEHTPALUs [NIFOKO3bl COCTABIISIET MPUOIM3UTENBHO 12 1/ +
1 r/n, nmm npubnusutensHo 9 /0 + 1 r/n, wim npubnusutensHo 6 /1 £ 1 /1. B HekoTOpbIX
acTieKTaX HavdaJlbHasi KOHLEHTPAIMs TIIFOKO3bl COCTABISIET MEeHee MpUOIn3uTenbHo 5,0 /1 umn
meHee npudbmusuTensHo 4,0 /1. B MUIIOCTPAaTHUBHBIX acrekTax HadajbHas KOHLIEHTPALIHS
TJIFOKO3BI MTPECTABISET COO0M KOHLIEHTPALHIO TIFOKO3bI B CPEAE IS KYJIbTHBUPOBAHUS KIIETOK,
NPUMEHSEMYI0 B TE€UYEHHE HA4YaJIbHOIO IEPHOAAa BPEMEHH. B MIUIIOCTPAaTHUBHBIX aCIEKTax
HavaJIbHAsl KOHLIEHTPALKS TNIFOKO3bI PEACTAaBIsIET cOO0HM KOHLIEHTPALMIO TIIOKO3BI B Cpesie IS
KYJIbTUBHPOBAHUS KJIETOK, ITOIAEPKIBAEMYIO B TEUEHHE HAYaJIbHOTO IIEPHO/a BPEMEHH.

[0056] B nnnmrocTpaTUBHBIX acleKTax HadalbHas KOHLIEHTPALMs TNIFOKO3bI Takas JKe, Kak
KOHLIEHTpPALUsI IJIIOKO3bI, MOJJAEpKUBaeMas IIOCJI€ HAuyaJlbHOTO Ilepuoja BpeMeHU. B
aNIbTEPHATHBHBIX ACMEKTax HaydajbHas KOHLEHTPALMs TJIIOKO3bl OTJIMYAETCS OT KOHLEHTPALUH
IJIFOKO3BI, TOANEPKUBAEMON II0CJE€ HAYajJbHOrO MEpUoAa BpeMeHM. B  HIIIIOCTpaTHBHBIX
acreKTax crocod BKIIOUaeT 0OaBJIEHHE IIFOKO3bI B CPeay AJIs KYJbTHBUPOBAHUS KJIETOK MOCIIE
HA4YaJIbHOTO MEPHO/Ia BPEMEHU M MOAJEP’KAHUE TJIFOKO3bl B KOHLEHTPALUH, OTIMYAIOLIEHCS OT
HAYaJIbHOM KOHLEHTPAIlMM TJIIOKO3bl. B  MJUTFOCTPATHBHBIX AaCMEKTaxX Crocod BKIFOYAET
no0aByieHUE TIIOKO3bI B Cpeny sl KYJbTUBHPOBAHMS KJIETOK TIOCJIE€ HAYaJbHOTO MEepuona
BPEMEHH C TMOAAEpPXKAHHWEM TJIOKO3bl B KOHIEHTPALWH, OTJIUYAKOMIENHCS OT HadaJbHOM
KOHLIEHTPALMM TJIOKO3bl, TA€ B pE3yJbTare CTaAuu JOOABJIEHHUS TJIIOKO3bl JOCTHTAIOT
KOHIIEHTPAIUN TJIFOKO3bI, COCTABISIOMEN mpubmusutensHo 10 1/n win MeHblne (Hampumep,
npUOIU3UTENBHO 9 /)1 WM MeHbIIe, MPUOIH3UTETBHO O I/J1 MM MEHbIIE, OT MPUOIU3UTENBHO
0,5 r/n no nmpubnusuTensHO 4 1/1).

[0057] B wjumroCTpaTUBHBIX acHeKTax CIoco0 BKIFOYAaeT MOoOaBlIiEHUE TIIFOKO3BI B CPEIy
IUT KYJBTHBUPOBAHUS KJIETOK B COOTBETCTBUH C PEKUMOM MOATMTKH TIFOKO30H. B HEKOTOPBIX
acrieKTaXx PeXHM MOANHUTKH TIFOKO30H HHHUIMHPYIOT IMOCIe HAa4YaJlbHOTO IMEPHO/a BPEMEHH.
Hanpumep, B HEKOTOPBIX acreKkTax Ha4daJbHBINA MMEPUOM BPEMEHH COCTABIISIET 10 MEHbBINEH Mepe
3 aus unu 4 AHS, U PEKUM IMOANMTKU INIIOKO30M MHULMHUPYIOT IOCIE NEPUOJa BPEMEHH,
COCTABJISAIIOLIETO OT MNPHOMM3UTENBHO 4 10 mpuOnM3uTenbHO 6 IHEH mnocjae WHOKYJISALUH

KYJIBTYpOH KIJIETOK, HampuMmep dYepe3 NPHOJMM3UTENbHO 4 1HSA, NPUONU3UTENBbHO S5 IHEM,
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npUONU3NUTENBHO 6 THEH MOCie HHOKYJIALNU KYJIbTYpPOH KJIETOK. B MILTIOCTpaTHBHBIX CIyYasx C
MOMOIIBIO PEXXHUMA TOANUTKU TIIFOKO30H 00€CNeunBarOT JOCTI)KEHHE CpeJHEeH KOHLEHTPALUH
TJIFOKO3BI, COCTaBJsIIOEel npuOmm3uTenbHo 10 1/n unmu MeHblie (HampumMep, NpUOIM3UTENBHO 9
I/ Wi MeHbIle, MPHOIM3UTENIbHO © I/1 Wid MeHblie, oT mnpubmusurensHo 0,5 r/m no
npubmausutensHo 4 r/1). TepMuH "cpenHsAs KOHLEHTPALUs TOKO3bI" OTHOCUTCS K CPEOHUM
KOHLIEHTPALUSAM IIIOKO3bI B Cpeie JUUIsl KyJIbTUBUPOBAHUS KJIETOK, ONpPENETIEHHBIM C ITOMOLIBIO
CEHCOpa IIIIOKO3bI 32 HEKOTOPBIH MEepHOA BpeMeHH (Hampumep, 1-2 nHs). B mumocTpatuBHBIX
Cllydasix C TOMOINBI PEeKHUMa TOAMUTKU TIIIOKO30H 00eCneunBalOT AOCTIKEHHE CpeqHel
KOHLIGHTPALUK TJIFOKO3bI, UCXOIS M3 KOHLEHTpauuu (yKo3bl B Cpele Al KyJIbTUBHPOBAHHS
KJIETOK. B HEKOTOpBIX acCmeKTax CPEeAHIOK KOHLEHTPAIMIO TIOKO3bl PACCYUTHIBAIOT C
ucnojis3oBanueM GopmyJsr I:

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

(popmyua D),

rae T npencrasisier cobol 3anannbiii % obmux apykosunuposanubix (TAF) rmukaHoB
COCTaBJISIET OT NMPUOIM3UTENBHO 2,5% 1o nmpubmuzutensHo 6%, ot npudausurtenbHo 2,75% no
npubnusuTensHo 5,5% wnu ot npudnusurensHo 3% no npubnusurensHo 5%, F mpencrasnsier
coboit koHueHTpauuto (1/;m) ¢yko3sl B cpeme, u G mpencraBisier CcoOOH  CpPETHIOK
KOHIEHTPAIHIO TJIFOKO3bI (/).

[0058] B wmwmrocTpaTuBHBIX Ciydasx (1) KOHLEHTpauusi (PyKO3bl COCTaBJISIET
npuommsurensio 0,2 + 0,1 /1, W CpemHss KOHIEHTpAIUsl TJIFOKO3bI COCTaBJSIET OT
npuOIM3UTEeNIbHO 2 1/ 1o npuOnusutenbHo 4 1/, (11) KOHHEeHTparusi (yKO3bl COCTaBIISIET
npubnusurensHo 0,5 +0,1 /1, M cpenHsAs KOHLEHTpAalMs TJIOKO3bl COCTaBJIAE€T OT
npuOIU3UTENBHO 3 T/)1 10 npuOMU3uTeabHO 6 1/01;, uin (iii) KOHUEeHTpauus: (GyKo3bl COCTABISET
npubmmsutensHo 0,75 + 0,1 ©/n, W cpeaHss KOHLEHTpALUsl TIJIFOKO3Bl COCTAaBJISET OT
npubIM3UTENBHO 4,5 10 MpubIM3UTENBHO 9 T/71.

[0059] Vpoenu TAF-, HM- u aghykozunuposannuix 2a1ukanos

[0060] B wmmrOCTpaTMBHBIX BapHAaHTAaX OCYILIECTBJIEHUS C TOMOINBIO CIOCOOOB,
PACKPBITBIX B JaHHOM JOKYMEHTE, IOJIy4alOT KOMITO3UIIMIO Ha OCHOBE PEKOMOMHAHTHOTO
TJTUKO3MIIUPOBAHHOTO Oefka (HarmpuMep, KOMITO3UIMIO Ha OCHOBE AHTHTENA MM KOMITO3ULIHIO
Ha OCHOBE CBSI3BIBAIOINErO OeNKka Ha OCHOBE aHTuTena), rae yposeHb TAF-rmmkaHoB B
KOMITO3UIIMH COCTaBJsieT npuoOmmsurenbHo 10% wmnmm MeHblne. B MIUTIOCTpaTUBHBIX acriekTax
ypoBeHb TAF-rIMKaHOB B KOMIIO3WIUM COCTaBIsieT NPHONM3UTENbHO 9% WM MeHbIIe,
npubnu3uTensHO 8% WM MeHbIIe, NPUOIU3UTENbHO 7% WM MeHblue, MpuOIU3UTEeNpbHO 6%
WM MEHbIIe, MPUOIM3UTENbHO 5% Wi MeHbIne. B MIIIOCTpaTUBHBIX acrekTax ypoBeHb TAF-
INIMKAaHOB B KOMIIO3WMIIMU COCTaBJisieT Ooyiee wiu  mpuOamsuTenbHo 4%, Hampumep OT
npubnusutensHo 4% npo mpubmusurensHo 10%. B HekoTtopeix acmektax ypoBeHb TAF-
IJINKAHOB B KOMIIO3UIIMH COCTABISIET OT MPHUOIM3UTENBHO 2% 10 nmpubiu3uTensHo 6% WiIn OT
npubnusutensHo 2,5% no mpubmmusurensHo 5%. B Hekorophix acnekrtax ypoeHb TAF-
TJIMKAHOB COCTaBJisieT npubmmsurensHo 2,0%, npudnmsurtensHo 2,5%, npubnusurensHo 3,0%,

npuOm3uTeNnsHo 3,5%, npubnusurtensHo 4,0%, npudmusurensHo 4,5%, npubmmsuTensHo 5%,
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npuOIm3uTeNbHO 5,5% wumn npubnusurensHo 6,0%. B MUTIOCTpaTHUBHBIX acreKkTaXx YpOBEHb
TAF-rnmukaHoB cocTaBisieT OT mnpuOmmsurensHo 2% a0 npubmusutenpsHo 5% Wi OT
npuOIH3UTENBLHO 2% 10 puOIM3UTEeNHEHO 4%0.

[0061] B wmiutrocTpaTHBHBIX acleKTax CIIOCOOOB MOJYYEHHs] KOMIIO3ULIMM Ha OCHOBE
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO Oenika (Hampumep, KOMIO3MLIMK HAa OCHOBE aHTUTENA
WJIM KOMIIO3HMLIMK Ha OCHOBE CBSI3BIBAIOINErO OeJIka Ha OCHOBE aHTUTeNa) PyKo3a MPUCYTCTBYET
B Cpeze sl KyJbTHBHPOBAHUS B KOHLEHTPALIMH, COCTABIIsIFOIIEH oT npubamsurenasHo 0,1 /71 1o
npubnusutensHo 1,0 o/n wimm ot npubnusutensHo 0,17 r/n go mpubmmsurensho 1,0 r/m, u
ypoBerb TAF-rMkaHOB B KOMIO3HLIUU COCTABIISIET MeHee puOin3uTenbHo 10%.

[0062] B wIIFOCTPAaTHBHBIX BapHAaHTaX OCYLIECTBJICHUS C TMOMOINBI CIIOCOOOB,
PACKpPBITBIX B JaHHOM JOKYMEHTE, MOJy4al0T KOMIIO3HMIIUIO HAa OCHOBE PEKOMOMHAHTHOTO
TIMKO3UJIUPOBAHHOTO Oeika (HampuMep, KOMIO3UIMIO HAa OCHOBE AHTUTEJA WJIM KOMITO3ULIUIO
Ha OCHOBE CBSI3BIBAIOIIErO Oejika Ha OCHOBE AHTHUTENA), Il€é YPOBEHb TJIMKAHOB C BBICOKUM
CoZlep>KaHUEM MAHHO3bI B KOMITO3UIIMU HA OCHOBE aHTHUTENA COCTABIsIeT MpUOIU3nuTENbHO 3,5%
WIA MEHbLIe, HapuMep NpuOmm3uTenbHo 3,25% wnu MeHblne, npuOiamusutensHo 3,0% uim
MeHbIe, npudmu3uTenbHo 2,5% wunu MeHsblne, npudmusutenbHo 2,0% wunum meHsine. B
WUTIOCTPATUBHBIX aCTMEKTaX YpPOBEHb TIJIMKAHOB C BBICOKHM COAEpPKAaHUEM MAaHHO3BI B
KOMITO3UIIMH HA OCHOBE aHTHUTENIA COCTaBjsieT OT npuOmm3uTenbHo 0,7% 0 MpUOIH3UTENBEHO
3,0%, Heobs3arenpHO mpuOMIBUTENBLHO 0,7%, mpudmusurtensao 0,8%, npubnusurensHo 0,9%,
npudmmsuTensHo 1,0%, npudmmsurensho 1,1%, npudmmsurensho 1,2%, npubmsurensHo 1,3%,
npudmmsuTensHo 1,4%, npubmmsurensho 1,5%, npudnmsurensho 1,6%, npudmmurensho 1,7%,
npudmmsuTensHo 1,8%, nmpubmmsurensho 1,9%, npubnmsurensho 2,0%, npudmmurensho 2,1%,
npubnusuTensHo 2,2%, npubnusutensHo 2,3%, npubnusutenbHo 2,4%, npubnusutenbHo 2,5%,
npubaM3uTeNnsHO 2,6%, npudnusutensHo 2,7%, npudnusutensHo 2,8%, npubnusutenbHo 2,9%
wny npudnusuTensbHo 3,0%.

[0063] B wWIIFOCTPaTMBHBIX BapHAaHTaX OCYIUIECTBJIIEHUS C TMOMOILIBI CHOCOOOB,
PACKPBITBIX B JaHHOM JOKYMEHTE, MOJy4aroT KOMIIO3HMIIMIO HAa OCHOBE PEKOMOMHAHTHOTO
TJIMKO3UJIUPOBAHHOTO Oeika (Hampumep, KOMIO3UIMIO HAa OCHOBE AHTUTEJA WJIM KOMITO3ULIUIO
Ha OCHOBE CBSI3bIBAIOLIETrO Oejlka Ha OCHOBE aHTHUTENA), Tie YPOBEHb a(hyKO3WIMPOBAHHBIX
TJIMKaHOB B KOMITO3UIIMU HA OCHOBE aHTHUTEJNIA COCTABIISIET MPUOIM3UTENLHO 3,5% WK MeHbIIe,
Hampumep npuOIM3uTeNnbHO 3,25% wmnu MeHble, npubmusuTenpHo 3,0% WM MeHbINe,
npuOIM3UTENBbHO 2,5% wiu MeHbine, npudausureapbHo 2,0% Ui MeHblne. B Mo cTpaTUBHBIX
aCTMeKTaX ypOBEeHb a(yKO3WIMPOBAHHBIX TJIMKAHOB B KOMITO3WIMM HAa OCHOBE AaHTHTENA
cocraBnsier or npubmmurensHo 0,8% o  mpubmusurensHo  2,8%, HeoOs3aTENbHO
npudmmsuTensHo 0,8%, mpubmmutensao 0,9%, npudnmsurensuo 1,0%, npudmmsurensho 1,1%,
npudmmsuTensHo 1,2%, npubmmurensho 1,3%, npudnmsurensho 1,4%, npudmmsurensho 1,5%,
npudmmsuTensHo 1,6%, npubmmurensho 1,7%, npudnmsurensho 1,8%, npudmmurensuo 1,9%,
npudm3uTeNsHo 2,0%, npudmmutensHo 2,1%, npubnmsurensho 2,2%, npudmmutensHo 2,3%,
npuOIM3UTENBHO 2,4%, mpubnusurenbHo 2,5%, npubnusurensHo 2,6%, npudausurtenbHo 2,7%

Wy npubausuTensHo 2,8%.
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[0064] Cnocober usmepenus ons oyenku 2nukogopm

[0065] M3 ypOBHS TE€XHUKHM HU3BECTHBI Pa3JIMYHbIE CIIOCOOBI AJISI OLEHKH TIIIUKOPOPM,
MPUCYTCTBYIOIIUX B KOMIIO3ULIMH, COAEpramell TJIMKONPOTEHHbI, MM JJIsi ONpeAesieHUs,
BBUSIBJICHHST WM HU3MepeHus npoduiss riukoopM B KOHKPETHOM o0Opasie, coaepsKaliem
riukonporenHbl. [loxxonpsamue crnocoOb! BkmouaoT Oe3 orpanndennss MALDI-TOF-ananu3 B
pexnMe (¢ukcauuu NoNoKUTeNbHbIX HOHOB, MALDI-TOF-anamu3 B pexume Qukcanuu
OTPHLIATENIbHBIX HOHOB, cynabyro aHuoHooOMeHnnyo (WAX) xpomarorpaduro, HOpMalbHO-
dazoyro xpomarorpaduio (NP-HPLC), paciuerienue 3K30MIHMKO3MIa3aMK, XpoMaTorpaduo Ha
Bio-Gel P-4, annoHooOMeHHy0 xpomMatorpapuio u ogHoMepHyto AMP-CHIEKTPOCKONHIO U UX
komOuHaumu. Cwm., Hanpumep, Mattu et al., JBC 273: 2260-2272 (1998); Field et al., Biochem J
299(Pt 1): 261-275 (1994); Yoo et al., MAbs 2(3): 320-334 (2010) Wuhrer M. et al., Journal of
Chromatography B, 2005, Vol.825, Issue 2, crpanunsl 124-133; Ruhaak L.R., Anal Bioanal
Chem, 2010, Vol. 397:3457-3481 u Geoffrey, R. G. et. al. Analytical Biochemistry 1996, Vol.
240, ctpanuue! 210-226. Kpome Toro, B npuMepax, IpUBEICHHBIX B JAHHOM JOKYMEHTE, OMHUCAaH
MOIXOISAIIHNA CrOocO0 OLEHKU TIMKO(QOPM, MPHUCYTCTBYIOIIUX B KOMIIO3UIMH, COIEpIKaIIe
TJIUKOMIPOTEHHBI.

[0066] UTo KacaeTcst HACTOSLIETO U300PETeHMSI, KyJIBTYPY KJIETOK MOXKHO MOAIEPKUBATh
B COOTBETCTBHH C JIFOOBIM HAOOPOM YCIIOBHH, MOAXOASIINX AJISI TOJTYYEHUS PEKOMOWHAHTHOTO
TIIMKO3WJINPOBaHHOrO Oenka. Hampumep, B  HEKOTOPBIX AacCMeKTax KYJbTYpy KJIETOK
MOJJEPXKUBAIOT TMPU KOHKPETHOM 3HaueHuu pH, TemmepaTypsl, IJIOTHOCTH KJIETOK, o0bema
KyJIBTYPBI, YPOBHS PACTBOPEHHOIO KHCJIOPOAA, HABJIEHHUS, OCMOJSUIBHOCTH W T. 1. B
WUTIOCTPATUBHBIX aCMEKTaX KYJbTYPY KJIETOK Mepel WHOKYJSLHEH BCTPSAXUBAIOT (Hampumep,
npu 70 06./mun.) npu 5% CO, B ycnoBusix cranaaptHoii BnaxHoctu B CO,-unHkybatope. B
WITFOCTPATUBHBIX AaCMeKTaX KyJbTYpOW KJIETOK HHOKYJHPYIOT cpeay oObemom 1,5 1 mpwu
IIOTHOCTH 3aC€Ba, COCTABIIsOIel npuGmm3nTensHo 10° KIeToK/Mi.

[0067] B WUIFOCTPATUBHBIX AacCHeKTaX CIOCOObI IO HACTOSIIEMY H300PETEHHIO
BKJIIOYAIOT MOAEPKAHUE KOMIIETEHTHBIX B OTHOIIEHUH TIIMKO3UJIMPOBAHMSI KJIETOK B Cpele st
KYJIbTUBHPOBAHMS KJIETOK MPHU 3HAaYeHWW pH, cocTapjsiromeM OT MpUOIU3UTENbHO 6,85 1o
npuOmm3uTenbHo 7,05, Hampumep, B PasIMYHBIX  aCMeKTax, MNPHOJU3UTENbHO 6,85,
npub3uTeNbHO 6,86, mpubnusureapbHo 6,87, mpubnuzurensHo 6,88, MpubOIU3UTENBHO 6,89,
npubmmsuTenbHo 6,90, npubnusurenpHo 6,91, mpubmm3uTensHo 6,92, npubausuTenbHO 6,93,
npuOIM3uTeNbHO 6,94, mpubnusureapHO 6,95, mpubnmzuTensHo 6,96, MPUOIU3UTENBHO 6,97,
npudm3uTeNbHO 6,98, mpubnusurenapHo 6,99, mpubmmsurensHo 7,00, mpubmusurensHo 7,01,
npudmmsuTensHo 7,02, mpubnusurensHo 7,03, npubnusurtensao 7,04 wiu npubmmsutensHo 7,05,
B HekoTOpBIX acmekTax cpena JJisi KyJIbTHBHPOBAHUS KJIETOK XapaKTepHU3yeTcsl 3HadeHueM pH,
COCTABJISIIOLINM OT MPUOIH3UTENBHO 6,9 10 mpudm3uTenbHo 7,0.

[0068] B wMUTIOCTPAaTHBHBIX acCMeKTaX CIOCOOBI BKIIIOYAIOT TOANEP)KAHUE KYJIBTYPBI
kietok npu Ttemneparype 30-40°C. B  WIOCTpaTHBHBIX BapHaHTaX OCYIIECTBIICHUS
TeMIieparypa cocrasisier or mnpuommsutensHo 32°C nmo mpubmusurenshHo 38°C wim oT

npubnusutensHo 35°C no npubnusurensHo 38°C.
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[0069] B  WUIOCTPAaTHBHBIX  aCHEKTaX  CIOCOOBI  BKJIIOYAIOT  MOANEpKaHUE
OCMOIISUTBHOCTH B AuanaszoHe oT npubmmsurenbHo 200 MOcwm/kr no npubmmsurensHo 500
MOcM/Kr. B MITIOCTPAaTUBHBIX acmeKkTax Croco0 BKIIOUAET MOAJAEPKAaHHE OCMOJIUIBHOCTH B
nuanazoHe oT npubmusurensHo 225 MOcwm/kr no npubnusurenpHo 400 mMOcwm/kr wnm ot
npubmmsutensHo 225 MOcm/kr no npubmmsurensHo 375 MOcMm/kr. B mimmocTpaTHBHBIX
acreKTax Croco0 BKIIIOYAET MOAAEP’KAaHHE OCMOJISUIBHOCTH B AMANa3OHe OT MPUOIM3HTENBHO
225 mMOcwm/kr no mpubnusurenbHo 350 MOcMm/kr. B pasnuyHBIX acrekTax OCMOJBSUIBHOCTD
(MOcm/kr) mommep kKUBarOT Ha ypoBHe mpuOmmsurenbHo 200, 225, npubnuszurensHo 250,
npubnusutensHo 275, npubnusutensHo 300, npubmmsurensHo 325, npubmmsurensHo 350,
npubnusutensHo 375, mpubmusutenvHo 400, npubmmsurensHo 425, npubmmsurensHo 450,
npubnusuTensHo 475 nnn npubnusutensHo 500.

[0070] B wWLIOCTPAaTUBHBIX AacMeKTaX CIOCOObI BKJIIOYAIOT TOANEPKAHHE YPOBHS
pactBopeHHoro kucinopona (DO) B KynbType KJIETOK Ha YPOBHE HACBILIEHHS KHCIOPOIOM,
cocTaBysiroieM OT npubmmsurensHo 20% no mpudimsurensHo 60%, B TeUEHHE HAYaIbHOTO
nepuoja KyJbTUBHPOBAHHS KIETOK. B  MIUTIOCTpAaTHUBHBIX Ciydasix CHoco0 BKIIOYAET
noanepkanue ypoBHs DO B KyJnbType KIETOK Ha YPOBHE HACBHIIIEHUS KHCIOPOAOM,
cocTapysiroieM  oT npuommsurenbHo 30% nmo npubmusurensHo 50%  (Hampumep, OT
npubnusutensHo  35% o nmpubnusurensHo 45%), B TEUYEHHWE HAYAJBHOTO MeEpUona
KYJIbTUBHPOBAHUS KJIETOK. B HIUIIOCTPAaTHUBHBIX Ciy4asx crnocod BKIIOYAET MOANEpKaHHE
ypoBHst DO B KynpType KIETOK Ha YPOBHE HACBILIIEHUS KHUCIOPOIAOM, COCTAaBJISIOIEM
npubnusutensHo 20%, mpubnusurtenbHo 25%, npudmmsurensro 30%, npubmusutensHo 35%,
npubnusutenbHo 40%, npubnusutensHo 45%, npubnusutenbHo 50%, mpubnusutensHO 55%
win npubiauzutenbHo 60%, B TeUeHHE HAYaJlbHOIO MEPHOAA KYJbTHBHPOBAHHS KIETOK. B
WUTIOCTPATHBHBIX acnekrax ypoBeHb DO cocTtaBnsier OT NMpUOMU3UTENBHO 35 MM PT. CT. A0
npuOIM3UTENBHO 85 MM PT. CT., WM OT npuONu3uTeabHO 40 MM PT. CT. A0 MpudIM3UTENBEHO 80
MM PT. CT., WK OT NPUOJIM3UTETHHO 45 MM PT. CT. O MPUOIUZUTENBHO 75 MM PT. CT.

[0071] KynbTypy KJIETOK MOIAEPKUBAIOT B JIFOOOH ONHOW WJIM HECKOJBKHX CPeAax s
KYJIbTUBHPOBAHUS. B WILTFOCTPATHBHBIX aCIEKTax KYyJbTYPY KJIETOK TMOINEPKUBAIOT B Cpene,
MOAXONALIEH ISl pOCTa KJIETOK, W/HIIN O0ECIeYNBAOT OXHON MM HECKOJBKHUMH CpPEeIamMH ISt
NOAMHUTKH B COOTBETCTBUU C JIFOOBIM MOAXOASIIIUM PEKUMOM MOANMUTKH. B MIUTFOCTpaTHBHBIX
acreKTax Croco0 BKIIIOYAET MOANEPKaHWE KYJIbTYPbI KJIETOK B Cpee, COAepIKallel TIFOKO3Y,
JAKTAT, aMMHaK, TIIYTAMHH W/WIH TJIyTaMaT. B MIUTIOCTPAaTUBHBIX acleKTaxX CIoco0 BKIFOUAET
NoA/iep’)KaHUE KYJNbTYpbl KIJIETOK B Cpelne, CcoAeprkameil MapraHell B KOHLEHTPALUH
npubnusuTensHo 1 MKM WM MEHblLIE, B TE€YEHHE HA4YaJIbHOTO IEPHONAa KYJIbTUBHUPOBAHUS
KJIETOK. B MIUTFOCTpaTHBHBIX acmeKkTax Crnoco0 BKIIKOYAET MOAAEPIKAHUE KYJIbTYPbl KIETOK B
cpene, comepskamieit ot npudnusureapbHo 0,25 MkM no mpubnusurtensHo | MkM mapranua. B
WITFOCTPATUBHBIX AaCMEKTax Croco0 BKIIOYAET MOIAEpIKaHHE KYyJbTYPhl KJIETOK B Cpene,
comep Kaliel mpeHeOpeKUMO Majible KOJIMYEeCTBa MapraHiia. B MIUIIOCTpAaTHBHBIX acHeKTax
Croco0 BKITIOYAET MOAAEPKAHNE KYJIbTYPbI KJIETOK B Cpelie, Colepskalieil Melb B KOHIIEHTPALUH

npubnusutensHo 50 ppb MM MeHblIe, B TEYEHHWE HAYAJIBHOIO IEPUOZA KYJbTUBHPOBAHUS
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KJIETOK. B MITFOCTpaTHBHBIX acrekTax crocod BKIIOYAET MOAMEPKAHHME KYJIbTYPhl KIETOK B
cpene, conmeprkameil Menb B KOHLIEHTpALuu NpuOIu3uTenpbHo 40 ppb mim MeHbIe, B TE€UEHUE
HAuYaJIbHOIO IMepUona KYyJbTHBHPOBAHUS KJIETOK. B WIUTIOCTpaTHBHBIX acmekTax crocod
BKJIFOYAET TOANEPXKAHUE KYJbTYpbl KJIETOK B Cpefe, cofepskalieil Meap B KOHLEHTPaLUu
npubausutensHo 30 ppb MM MeHblIe, B TEYEHHE HAYAJIbHOTO MEPUOAA KYJIbTHMBUPOBAHUS
KJIETOK. B MITIFOCTPAaTHUBHBIX acleKTax CHoco0 BKIIIOYAET MOAAEPIKaHHE KYJIbTYPbI KIETOK B
cpene, copeprKaled Menb B KOHLEHTpaluy npuOausurenbHo 20 ppb uiamM MeHblne, B TEYEHUE
HA4YaJIbHOTO MEPHOAa KyJIbTUBUPOBAHMS KJIETOK. B MILTFOCTPATHUBHBIX ACMIEKTaX CPela COAEPIKHUT
Mellb B KOHLIEHTPALWH NPUOIH3UTEIbHO 5 ppb mnu Gonbue uin npudiamsurensHo 10 ppb umm
Oonbme. B MUTIOCTpAaTHUBHBIX acCMeKTax CpeAa Uil KyJIbTUBUPOBAHHS KJIETOK COAEPIKUT
MaHHO3y. B MIUTIOCTpaTHBHBIX acleKkTax Cpefa Ajsl KyJIbTUBUPOBAHHS KJIETOK HE CONEPIKUT
MaHHO3Y.

[0072] B WUIIOCTPAaTHBHBIX BapUAHTAX OCYILIECTBJCHUS THUIl KYJIbTYpPbl KJIETOK
npeAcTaBisieT CcoOOW  MEePUOAMYECKYI0 KYJIbTYPY C TONNUTKOW WM  HENPEPBIBHYIO
nepdy3uoHHy0 KyiabTypy. OQHAKO CIIOCOOBI IO HACTOSIIEMY M300PETEHHIO TIPEUMYINEeCTBEHHO
HE OrpaHUYEeHbI KAKUM-JIHOO KOHKPETHBIM THIIOM KYJIBTYPBI KJIETOK.

[0073] Knemxu

[0074] Hacrosimmee m300peTeHHe OTHOCHUTCS K CIIOCOOAM IMONYYEHHs KOMIO3UIMH Ha
OCHOBE PEKOMOMHAHTHOIO TJIMKO3MJIMPOBAHHOTO Oenka (HampuMep, KOMIIO3WLMH Ha OCHOBE
aHTHUTENAa WM KOMIIO3UI[MM Ha OCHOBE CBSI3BIBAIOLIEr0 OejlKka Ha OCHOBE AaHTHTENA),
BKJIFOUAIOLIINM MOJ/IeP>)KaHHE KOMIIETEHTHBIX B OTHOIIEHUM TTIMKO3MJIMPOBAHMS KJIETOK B Cpenie
I KYJbTUBHPOBAHUS KJIETOK. B MIUTIOCTpAaTHBHBIX acleKkTaX KOMIIETEHTHbIE B OTHOIIEHUU
TJIMKO3WJIMPOBAHUST KJIETKH TPENCTABJIAIOT COOOI SyKapHOTHYECKHe KIIETKH, BKJrouas Oe3
OTpaHMYEHUs KJIETKH IPOXKIKEH, KJIETKH MULENUAIbHBIX TPHOOB, KIETKH MPOCTEHIINX, KIETKU
BOJIOPOCTIEH, KJIETKM HACEKOMBIX WM KJIETKM MIIEKONMUTAIOLMX. Takue KIJIETKH-XO035€eBa
OMKCaHbI B NaHHOHN obOnmactu TexHuku. Cm., Hanpumep, Frenzel, et al., Front Immunol 4: 217
(2013). B mumroCTpaTHBHBIX ACHEKTAaX 3YKAPHOTHUYECKUE KJIETKU MPEICTABISIIOT COOOH KIIETKH
MJICKONUTAIOUINX. B WIUIIOCTPAaTHBHBIX AaCMEeKTaxX KJIETKU MIIEKOIUTAOIINUX MPEACTABISIOT
cOOOW KJIETKHM MJIEKOIUTAIOINX, OTJIMYHBIX OT 4YeJOBeKa. B HEKOTOpPBIX acmeKTax KJIETKU
NPEACTABISIIOT OO0 KJIeTKH simuHuKa kuradickoro xomsika (CHO) m ux npomsBOIHBIE
(mampumep, CHO-K1, CHO pro-3), knerku muenaomsl Meinu (Harmpumep, NSO, GS-NSO, Sp2/0),
KJIETKH, CKOHCTPYHPOBAaHHbIE €  OOecleyeHHneM  HEAOCTATOYHOCTH  aKTHBHOCTH
nuruapodonarpenykrassl (DHFR) (manmpumep, DUKX-X11, DG44), kieTku 3MOpHOHATBHON
nouku venoseka 293 (HEK293) wnu ux npoussonuseie (Hanpumep, HEK293T, HEK293-EBNA),
KJIETKH TOYKH apPUKAHCKOHN 3eNeHON MapThiuku (Hampumep, kietku juHuu COS, knetku
muann VERO), pakoBele kIIeTKH IIeHku MaTku yenoseka (Hampumep, Hela), smutenuanbHbre
KJIETKH OCTEOCapKOMBI U3 KOcTH desoeka U2-0OS, Oa3anbHble KIETKH albBEOJIIPHOTO STUTENUS
azieHoKapIHOMBI yenoseka AS549, knerku ¢pudpocapkomsl yenoseka HT 1080, knerku omyxomnu
ronoBHoro mosra Mbimu CAD, knerku smMOpuoHanbHOW kapiuHOMBI P19, smOpuoHanbHbIE

¢udbpobnactueie kinerku Mbimu NIH 3T3, @uopooracmuvie xnerkm mpnum 1929, knerku
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HelipobmacToMbl MbImu N2a, pakoOBble KJIETKH MOJIOYHOW skene3bl denoBeka MCF-7, kierku
perrnHOONAacTOMBI Y79, kietku perrnHoOmacToMbl ueoBeka SO-Rb5S0, pakoBbie KIeTKu meueHu
yenoseka Hep G2, knerku B-kneroynHoil muenombl Mbimu JSS58L wnM KJIETKH TMOYKU
HoopokaeHHoro xomsika (BHK) (Gaillet et al. 2007; Khan, Adv Pharm Bull 3(2): 257-263
(2013)).

[0075] Kunerku, KOTOpble HE SBISIFOTCS  KOMIIETEHTHBIMH B OTHOLIEHHUH
TJIUKO3MJIUPOBAHMS, MOMKHO TaKXe TpPaHCPOPMHUPOBATb B KOMIIETEHTHbIE B OTHOIICHUH
TJIMKO3UJIUPOBAHUS KJIETKH, HAPUMED, MOCPEACTBOM UX TPAHC(HEKIUHU TeHAMH, KOIUPYIOIIUMU
COOTBETCTBYIOIHE (epMEHThl, HEOOXOMUMbIe sl TJUKO3WIMPOBaHUs. WITFOCTpaTUBHBIE
(dbepMeHTBl  BKJIIOYAIOT 0O€3  OrpaHuYeHuss OJurocaxapuirpaHcdepasbl, TIHKO3UAA3bI,

rmoko3uaasy I, mmoko3mpmasy I,  KaJbHEKCHH/KaNbpPETHKYJIMH, TJIMKO3WITpaHC(hepassl,

)
manHo3unassl, GIcNAc-Tpancdepassl, rajakrosuntpanchepasnl u cuaariTpanchepasbl.

[0076] B mnnrocTpaTHUBHBIX BapHUaHTax OCYLIECTBJIEHHS KOMIIETEHTHbIE B OTHOLIEHUU
TJIUKO3MITUPOBAHMS KJIETKU HE SIBJIIFOTCS TEHETUUECKU MOIU(UIIMPOBAHHBIMU i1 0OeCTIeUeHHsI
U3MEHEHUs] aKTUBHOCTH (pepMeHTa NyTH de novo MM PeyTHIIM3ALUOHOr0 MyTH. DTH Ba MyTH
metabonm3ma (pyko3el mokasaHsl Ha (ur. 2. B WIUTIOCTPAaTHBHBIX BapHAHTaX OCYINECTBIICHHS
KOMIIETEHTHbIE B OTHOUIEHMM TIJIMKO3WJIMPOBAHUS KJIETKH HE SBJSIIOTCS TIE€HETUYECKU
MONU(UIUPOBAHHBIMU I  OOECIIEUeHUs] W3MEHEHHs AaKTUBHOCTH JIFOOOTO OIHOIO WJIH
HECKOJNIbKUX u3 chenyromux: ¢ykosmirpanchepasa (FUT, mampumep FUTI1, FUT2, FUT3,
FUT4, FUTS, FUT6, FUT7, FUTS, FUT9), dykozokunaza, GDP-¢pykozonupodochopunasa,
GDP-D-manno3a-4,6-nerunparaza (GMD) u GDP-kero-6-nesokcnManHo3a-3,5-3mumepasa-4-
penykrasa (FX). B mnmocTpaTuBHBIX BapHaHTaX OCYLIECTBIEHHS KOMIETEHTHbIE B OTHOLIEHUN
TJIMKO3WJIMPOBAHUS KJIETKH HE SIBJISIIOTCS TeHETHYECKH MOAU(DUIIMPOBAHHBIMU JJIs1 00eCTeYeHNs
HOKayTa resa, kogupytoiero FX.

[0077] B unmroCTpaTUBHBIX BapUAHTAaX OCYILECTBJIEHUS] KOMIIETEHTHbIE B OTHOIUIEHUU
TJTUKO3MIIUPOBAHMS KJIETKU HE SIBJIIIOTCS €HETUYeCKH MOAM(DULIUPOBAHHBIMU JUIs O0ECTIeUeHUs
usMmenenus: aktuBHOCTHU B(1,4)-N-anerunrmokodamunuiarpancdepasst I (GNTII) wiu GDP-6-
ne30kcu-D-nmukco-4-rekcyno30peayKTasbl (RMD). B WJLTFOCTPATHUBHBIX acreKkTax
KOMIIETEHTHbIE B OTHOLIEHUM TJIMKO3UJIMPOBAHUS KJIETKHM HE SBJSIFOTCA T'€HEeTUYeCKU
mMoaudumpoBaHHbIMU st o0ecnieueHust cBepxakcnpeccuu GNTII win RMD.

[0078] Pexombunanmmuvie 2nuxo3uiuposantvie 6exu

[0079] B  WUIOCTPaTUBHBIX  BApUAHTAX  OCYLIECTBICHUS  PEKOMOWHAHTHBIN
TJIUKO3MIIUPOBAHHBIN OJIOK COAEPIKUT aMUHOKHCIOTHYIO TMOCIENOBATEIBHOCTD, CONEPIKAILYIO
OJIHY WJIN HECKOJIBKO KOHCEHCYCHBIX MOCIEe0BATEIbHOCTEH N-TIIHKO3HINPOBAHUS (POPMYJIIBI:

Asn-Xaa;-Xaas,

rae Xaa; mpenctaBisier coOoi o0yr0 aMHHOKHCIIOTY 3a HCKIoueHHeM Pro, m Xaa,
npencrassier codoit Ser wm Thr.

[0080] B  mUIOCTPaTUBHBIX  BAapHAHTaX  OCYINECTBIEHUS  PEKOMOMHAHTHBIN
ITIUKO3WJIMPOBAHHBIN ~ O€JIOK  COAEPXKUT  IOJUNENTHUI, npeAcTaBomuil - coboi

kpuctamusyrouuiicas ¢parment (Fc). Ilpumensemelii B naHHOM AoKyMeHTe TepmuH "Fc-
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noJunenTHx" BKJIIOYAET HATHBHbIE M MyTAaHTHbIE (POPMBI MOJIUIIENTH/OB, MMOJNyYeHHbIX H3 Fc-
ydJacTKa aHTHTeNa. Takke BKIFOYEHBbI yCedeHHbIe (DOPMbI TaKUX IMOJMIENTHIOB, CONEpIKaIlne
IIAPHUPHBIN YYaCTOK, KOTOPBIH criocoOcTByer auMepusanuu. Cnutele Oenky, comepskamime Fc-
¢dbparmMeHTsl (M OJUTOMEpHl, OOpa3OBaHHBIE U3 HUX), OOECIEYHBAIOT IPEUMYIIECTBO,
3aKJIIOYAIOINEEeCs] B JIETKOW OYHCTKE ¢ MOMOINBI0 apduHHON XpomaTorpaduu Ha KOJOHKAX C
Oenxom A wim O6enkoM G. B mimoCTpaTHBHBIX BapHaHTAaxX OCYLIECTBJICHHUsS] PEKOMOMHAHTHBIN
TIIMKO3MIMpoBaHHbIi Oenok comepkut Fe IgG, nampumep IgG uenoseka. B mmmocTpaTuBHBIX
acreKkTaX PeKOMOWHAHTHBIN TIHKO3WIUpoBaHHbId Oenok comepxut Fc IgGl umm IgG2. B
WITFOCTPATHBHBIX aCMEeKTaX PEKOMOMHAHTHBIN TJIMKO3MIIMPOBAHHBIN OEJIOK MPencTaBseT coOo0i
aHTHUTEJNO, OEJIKOBBIN MPOAYKT HA OCHOBE aHTUTENIA, IENTUTENIO MK OeJIoK, CuThIi ¢ Fc.

[0081] B WIIFOCTPAaTUBHBIX AacCMEKTaXx PEeKOMOWHAHTHBIA TIIMKO3MJIMPOBAHHBIN OeoK
npeacrasisier coboit antureno. [IpuMeHsemMbli B JaHHOM JOKYMEHTE TEPMHH ''aHTHTEJO"
OTHOCUTCSI K OeNKy B oOLenpuHITOM (popMaTe MMMYHOTTIOOYJIMHA, COAEPIKALIEMY TSDKENbIE U
JIETKHE LIeTH U COAeprKalleMy BapuaOeNbHble W KOHCTAHTHBIE yuacTku. Hampumep, aHTHTENO
MOKET TpeacTaByisaTh coboit IgG, koropeiii xapakrtepusyercss "Y-oOpa3HOH" CTPYKTypoul wu3
JBYX WAEHTUYHBIX Map MNOJUNENTUHBbIX Lenei, Mpu 5TOM Kaxaas Mapa COAEPKUT OIHY
"nerkyro" (Kak MPaBHIIO, UMEIOIIYI0 MOJEKYJSIPHBIA BEC, COCTABIISIFOIINNA MPUOIH3UTENBHO 25
k/la) u onHy "Tsprenyro" Uenb (Kak MPaBUIIO, UMEIOIIYI0 MOJIEKYJISIPHBIA BEC, COCTABJISTFOLIHIA
npubnusutensHo 50-70 xJ/la). AHTHTENno uMeer BapuabENbHBIH yYaCTOK M KOHCTAHTHBIH
yuactok. B ¢opmarax IgG BapmabenbHbI yuyacTOK OOBMHO comepKuT mnpudmuszutenpHo 100-
110 unm Oonplie aMUHOKHCIIOT, COAEPIKUT TPU YUaCTKA, ONPEAEISIIOIINX KOMIJIEMEHTapHOCTh
(CDR), B nepByI0 ouepeib OTBEYALT 3a PACIO3HABAHNE AHTUI€HA U CYLECTBEHHO OTJIMYAETCS OT
APYTUX aHTUTEJ, KOTOPbIE CBSI3bIBAKOTCS C pa3iu4HbIMU aHTUreHamu. CM., Hanpumep, Janeway
et al., "Structure of the Antibody Molecule and the Immunoglobulin Genes", Immunobiology:
The Immune System in Health and Disease, 4% ed. Elsevier Science Ltd./Garland Publishing,
(1999).

[0082] Bkpartue, B ocroBe antutena CDR BcTpoeHbl B Kapkac BapraOeIbHOrO ydacTKa
TSDKEJIOW U JIETKOM Lenel, r7ie OHU COCTAaBJSAIOT YYaCTKU, MPEUMYLIECTBEHHO OTBEYAIOLIUE 3a
CBSI3bIBAHME U PACIIO3HABAHUE AHTUTCHA. BapraOeNbHbli y4aCTOK COAEPIKHUT MO MEHbIIEH Mepe
Tpu CDR Tspxemoit mmm nerxoir nenm (Kabat et al, 1991, Sequences of Proteins of
Immunological Interest, Public Health Service N.LLH., berecna, mratr Mspunenn;, cm. Takxke
Chothia u Lesk, 1987, J. Mol. Biol. 196:901-917; Chothia et al., 1989, Nature 342: 877-883) B
npenesax KapKacHOro ydacTtka (o0o3HaueHHble kak kapkacHbie yuactku 1-4, FR1, FR2, FR3 u
FR4, mo Kabat et al., 1991; cm. Takske Chothia and Lesk, 1987, Brie).

[0083] Jlerkue memnu 4YenoBeka KIACCUDULMPYIOT KaK JIETKHE Kamma- U JIsiMOJa-Iery.
Tsoxenble 1ieny KiIacCHPUUUPYIOT KaK MIO-, IEIbTa-, raMMa-, aib(a- WK STICUIIOH-LIENH, 1 OHU
onpeaensoT uzotun anturena kak IgM, IgD, IgG, IgA u IgE, coorBercTtBenHo. IgG umeer
HECKOJIbKO TOAKIaccoB, BKmouass Oe3 orpanmuenus I1gGl, IgG2, IgG3 u IgG4. IgM umeer
NOJKJacchl, BKMouas 0e3 orpanuuenust IgM1 u IgM2. BapuaHTb! OCyInecTBIEHNs HACTOSIIETO

I/1306peTeHI/IH BKJIFOUAIOT BCE€ TaKH€ KJAacChl HJM M3OTHUIIBI aHTUTeN. KOHCTaHTHBIN Yy4acCTOK
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JIETKOM LeMH MOXKET TPEACTaBIATh COOOH, HarpuMep, KOHCTAHTHBIH YYaCTOK JIETKOH Lemu
Kalma- Wid JIMO/ia-THIa, HanpyuMep KOHCTAHTHBIN y4acTOK JIETKOM LienH Karma- WM JisiMOza-
TUMa YejoBeka. KOHCTaHTHBIN y4aCTOK TSDKEION LU MOXKET MPEACTaBIsATh COOOH, Hanmpumep,
KOHCTAHTHbIE YYaCTKH TSDKEJNOM Lenu anbda-, AenpTa-, SMCUJIOH-, TaMMa- WIH MIO-THIIA,
HanpuMep KOHCTAHTHBIM yYaCTOK TsDKENIOH Lienu anbda-, JeNbTa-, STICUJIOH-, FaMMa- WIH MIO-
Tuna dvenoeka. COOTBETCTBEHHO, B WJIJIFOCTPATUBHBIX BApUAHTAX OCYILECTBIIEHHUs] AHTHUTEJO
npezacrasisier codoit antuteno uzoruna IgA, IgD, IgE, 1gG unu IgM, Brirovas noboe u3 IgGl,
IgG2, 1gG3 nnu 1gG4.

[0084] B pasnuuHBbIX aCMeKTax aHTUTENO MOXKET MPEACTABIISTh COOOW MOHOKJIOHATBHOE
AHTUTENI0O WU TOJHUKJIOHAJIbHOE AaHTUTENO. B HEKOTOpBIX acmeKkTax AaHTHUTENO COAEPIKUT
MOCJIEI0BATENBHOCTD, KoTopas MPaKTHYECKU aHaJIOTM4YHA MOCIIEI0BATENbHOCTH
BCTPEYAIOLIErocsl B MPUPOAE aHTUTENa, MPOAYyLHUPYEMOro MIEKOMUTAIOLUM, HalpuMmep
MBILIBIO, KPBICOH, KPOJIUKOM, KO30M, JIOIAAbIO, KypPHULIEH, XOMSKOM, CBUHBEN, YEJIOBEKOM U T. IL
B 5TOM OTHOIIEHHMH AHTUTENO MOXHO paccMaTpUBaTh KaK AHTUTENO MJIIEKOMHUTAIOILETro,
HanpuMep aHTUTENO MBILIM, AHTUTENO KPbIChl, AHTUTENO KPOJMKA, aHTUTEIO KO3bI, aHTUTEIO
JIOLIaAN, AaHTUTENO KYPHLbl, aHTUTEJIO XOMSIKA, AHTUTENIO CBUHBMU, AHTUTENIO YesloBeKa U T. 1. B
OTPENENIEHHBIX aCMeKTaX PEKOMOMHAHTHBIN TIIMKO3UJIMPOBAHHBIA OENOK MpencTaBisieT coOoi
MOHOKJIOHAJIbHOE ~AHTHTEJO 4YeloBeKa. B  oOmpeneneHHbIX acmeKkTax pPeKOMOMHAHTHBIN
TJIUKO3MIIMPOBAHHBIN OeNOK mpencTaBisieT coO0H XUMEPHOE aHTHUTENO WM T'YMaHHU3UPOBAHHOE
aHTuTeNO. TepMUH "XUMEpPHOE aHTUTENO" MPUMEHSETCS B TAaHHOM JAOKYMEHTE il 0003HAUYeHUs
aHTUTENA, COAEPIKALIEr0 KOHCTAHTHBIE AOMEHBI OT OJHOTO BHIA M BapHaOeNbHbIE JOMEHBI OT
BTOpOro unu, B Oomee oO0meM ciydae, COAEpIKAalero OTPEe3KH aMHHOKHUCIOTHOH
NOCJIEI0BATENBHOCTH OT MO MEHblIeH Mepe ABYyX BUAOB. TepMHuH '"rymMaHu3upoBaHHOE" MpHU
IIPUMEHEHUU B OTHOILIEHUU aHTUTEJ OTHOCHUTCSI K aHTHUTEJaM, COAEP KAllUM IO MEHbLIEH Mepe
yuactku CDR 13 MCTOYHMKA, OTJIMYHOTIO OT YeJIOBEKA, CKOHCTPYMPOBAHHbIE TAKUM 00pa3oMm,
YTO OHU XAPAKTEPU3YIOTCSI CTPYKTYPOH M UMMYyHOJOrHYeckor (yHKIHeH, Oojee CXOMHBIMH C
TAKOBBIMH y HACTOSIIIUX AaHTHUTE] 4YeJIOBEKa, YeM Yy AaHTUTeNl M3 HCXOJHOIO HCTOYHHUKA.
Hamnpumep, rymanuzauus MoxeT BkmouaTh npuBuBaHue CDR u3 aHTHTena, OTIMYHOrO OT
aHTHUTEJa YeJIOBEKa, TAKOrO KaK aHTUTEJO MBIIIH, Ha AHTUTENIO 4YesloBeka. | 'yMaHu3aus Takxe
MOXET  BKJIIOYAaTb  CEJIEKTUBHbIE  AMHHOKHCIIOTHBIE  3aMEHbl,  4TOOBI  CHeNaTh
NOCJIEIOBATENIbHOCTh, OTJIMYHYK0 OT TOCJEIOBATEIbHOCTH YeJIOBeKa, OoJiee CXOMHOH C
MIOCJIEI0BATENBHOCTBIO YEJIOBEKA.

[0085] B pasnu4HbIX acrekTaX aHTUTENIO PacIlerisieTcss Ha GparMeHThl Mo AeHCTBHEM
(epMeHTOB, TaKMX Kak, HampuMep, MarnauH W TencuH. [lamanH paclieruisieT aHTHTENOo C
oOpaszoBanmnem aByx Fab-¢parmento u ogHoro Fc-¢parmenra. [lencun pacmienisier aHTUTENO
¢ obOpazosanuem F(ab'),-pparmenra u pFc'-pparmenra. B wuTIOCTpaTHBHBIX — acreKTax
PEKOMOMHAHTHBIN TJMKO3MIMPOBAHHBIN O€JOK mpencTasisieT co0oil (parMeHT aHTHTENA,
Hanpumep Fab, Fc, F(ab'), mnmm pFc', B koTopoM ocTaercss mo MeHbIIeH Mepe OOMH CalT
rIUKO3MIMpoBaHusa. Uro kacaercs criocoOOB MO HACTOAIIEMY M300PETEHHUIO, AHTUTENO MOKET

HE COJep’KaThb OINpPENEeNeHHBbIX YacTell aHTUTeNa U MOXET NPEACTaBIATb COOOH (parmMeHT
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aHTuTeNna. B pa3nmuHBIX acrekTax (parMeHT aHTUTENa CONEPKUT CalT TIIMKO3WINpoBaHus. B
HEKOTOPBIX acrekTax (parMeHT IMpencrasisier coOol "rauko3wmnpoBaHHbI Fc-pparment”,
KOTOPBI  COAEP>KUT MO MeHbUen Mepe 4acTb Fc-ydacTka  aHTUTEna, KOTOpas
MNOCTTPAHCIISALMOHHO INIMKO3WINPOBAHA B 3YKAPHOTHUECKUX KIIETKAX.

[0086] ApxurekTypa aHTHTeN OBIIa KCIOJB30BAHA JJIsI CO3IAHUS BO3PACTAIOIIETO
AWana3oHa  aJbTEePHATUBHBIX (OPMATOB  AHTUTEN, KOTOPBI  OXBAThIBAET  JUAINA30H
MOJIEKYJIIPHOTO BeCa, COCTABIIIOLINN 1O MeHbIueil Mepe mu npuonusutensHo 12-150 k/a, u
IWana3oH BaJEHTHOCTH (Nn) OT MOHOMeEpHBbIX (n=1), muMepHbIX (n=2) U TpUMEpHBIX (n=3) A0
TeTpaMepHbIX (N=4) M MOTEHLHUAJIBHO BBINIE, TAKUE AJIbTEPHATHBHBIE (OPMAThl AHTUTEN
HA3bIBAIOTCS B JAHHOM JIOKYMeHTe "OeNKOBBIMH TMPOAYKTAMHU HAa OCHOBE AHTHUTEN" WM
"CBSI3BIBAIOIUMH O€JIKAMH Ha OCHOBE aHTUTEN".

[0087] benkoBble NPONYKTHI Ha OCHOBE AaHTUTEN MOTYT SIBJIATHCS TAKOBBIMH,
AHTUTCHCBS3BIBAIOIIMN (POPMAT KOTOPBIX OCHOBAaH Ha (pparMEeHTax aHTHTEN, Hampumep scFv,
Fab u VHH/VH, koropble COXpPaHSIOT MOJHYK CHOCOOHOCTh K CBSI3BIBAHUIO AHTHUTEHA.
HanmeHbIINM aHTHTE€HCBSI3BIBAOLINM (ParMeHTOM, y KOTOPOTO COXPAHSETCS €ro IOJIHBIA
AHTUTCHCBS3BIBAIOIIMN CalT, sBisiercs: Fv-pparMeHT, KOTOpBIA MOJHOCTBIO COCTOUT W3
BapuadenpHbiX (V) ydacTkoB. PacTBOpuMBIH TMOKWUH aMHUHOKHCIOTHBI TENTHIHBIA JIHHKED
NPUMEHSIOT Ul NIPUCOENWHEHMs1 V-ydacTkoB K  scFv-¢parmenty (omHOLEnodeuHbIH
BapuadenbHbI ()parMeHT) M CTabmin3aluud MOJIeKyJbl, Win KoHCTaHTHbIe (C) HAOMEHBI
n00aBysAOT K V-ydacTkam ¢ nojyderneM Fab-(parmenra [aHTUreHCBsi3pIBaroIero gpparmMeHTal.
Kak scFv, Tak u Fab sBistrorcs mupoko npumMeHseMbpIMU (pparMeHTaMy, KOTOPbIe MOYKHO JIETKO
NOJIy4aTh B MPOKAPUOTHUYECKHUX Xo3sieBax. [Ipyrue OenkoBble MPOAYKTHI Ha OCHOBE AHTHUTEIN
BKIIOUarT scFv, crabunusupoBanHbiil nucynbguanbiMu cBsi3siMu (ds-scFv), ogHomenoyeyHslit
Fab (scFab), a Taxxe au- u MyJbTUMepHble (HOpMAThl AHTUTEN, TakUe Kak AMa-, TpUa- U
TeTparena, WM MUHHaHTHTeNna (MUHH-AD), KOTOpble BKIOUAOT pas3suuHble (HOPMATHI,
cocrosiiie M3 SCFv, CBSI3aHHBIX C OJIMTOMEPU3ALMOHHBIMU JOMeHamu. HaumeHbliue
bparmenThl mipenctaBisitoT coboit VHH/VH u3 Tsokenoit nenu Ab BepONMOIOBBIX, a Takxke
onHonomeHHbie Ab (sdAb). CTpyKTypHBIM 3JIEeMEHTOM, KOTOPBIN HauOoJiee YacTO MPUMEHSIETCSI
IUIl CO3NAaHMsI HOBBIX (DOPMATOB aHTHTEN, SIBIAETCS (PparMEeHT aHTUTENa, NMPEACTABISIOIINN
coboli onHoUenoueuHblid Bapradenbubiid (V) nomeH (scFv), KOTopblil comepskuT V-IOMeHbI U3
TsDKeNoON U Jierkoit nenei (momen VH u VL), cBsizaHHBIE MOCPEACTBOM MENTHIHOTO JIMHKEPA U3
~ 15 amuHOKUCIOTHBIX OcTaTKOB. IlenTuTeno muau mpoaykT cnusiHus nentui-Fc npencrasnser
coboli emme oguH OENKOBBIA MPOAYKT HA OCHOBE aHTHTeNna. CTPyKTypa MEeNTUTeNa COCTOMUT U3
OHMONOrnYeckn akTHBHOTO MeNTuaa, npuBUTOro Ha Fc-momen. IlenTurena xopomo OMUCaHbI B
nanHo obnactu TexHuku. Cwm., Hapumep, Shimamoto et al., mAbs 4(5): 586-591 (2012).

[0088] [pyrue OenkoBble MPOAYKTHI HA OCHOBE AHTHTEN BKJIIOYAIOT OJHOLETIOYEUHOE
antureno (SCA), nmareno; Tpuaresno, Terpareno, Oucrernupuieckue Wik TPUCTeHUPpUIecKre
aHTUTeNa U T. 1. bucnenuduueckre aHTUTENa MOXKHO Pa3[eNUTh HA MATh OCHOBHBIX KJIACCOB:
BslgG, nonomuennsie IgG, ¢parmentsr BsAb, Oucnenududeckue ciautble OENKHU U KOHBIOTAThI
BsAb. Cwm., Hanmpumep, Spiess et al., Molecular Inmunology 67(2) Part A: 97-106 (2015).
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[0089] B wmIIFOCTPAaTHUBHBIX AaCMEKTaX PEeKOMOWHAHTHBIA TIIMKO3WJIMPOBAHHBIN Oeok
COIEPIKUT JTFOOO0H M3 3THX OEIKOBBIX MPOXYKTOB Ha OCHOBE aHTuTen (Hanpumep, scFv, VHH/VH
Fab, Fv-pparment, ds-scFv, scFab, numepHoe aHTHUTENO, MyIBTHMEPHOE AHTUTENO (HAMIPHMED,
auaTeno, Tpuateno, terpareno), munu-Ab, VHH-/VH-nentureno u3 Tsokenol nenu aHTUTENA
BepOmonoBeix, sdAb, gmareno;,  Tpuareno, TeTpareno,  OucnmenudpuUeckoe - WIH
Tpucneunduueckoe anruteno, BslgG, nononuennsiii IgG, ¢pparment BsAb, Oucnenuduuecknit
cnuThI OeNoK W KOHbIOTaT BSAb) M COmepKUT ONHY WM HECKOJNBKO KOHCEHCYCHBIX
nocjenoBaTeibHOCTel  N-TIMKO3UJIMPOBAHUS, HEOOs3aTeIbHO, OIWH WM HeCKolbko Fc-
MOJIUMENTHIOB. B pa3uyHbIX acriekTax OeNKOBbIA MPOAYKT HA OCHOBE aHTUTENA CONEPIKUT CAaHT
TJTUKO3MIIMPOBAHMS. B MJUTFOCTPATUBHBIX aCIEeKTax OENKOBBbIA MPOAYKT HAa OCHOBE AaHTUTENA
MOJKET TPENCTaBJATh COOOW TIIMKO3WIMPOBaHHBIH Fc-pparMeHT, KOHBIOTUPOBAHHBIA CO
CBSI3BIBAIOINUM (pparMeHTOM aHTHTeNa ("MPOAYKT HA OCHOBE aHTUTENA C TJIMKO3WINPOBAHHBIM
Fc-pparmentom").

[0090] PexoMOMHAHTHBIM TIUKO3WJIHMPOBAHHBIA OEJIOK MOXKET MpPenCTaBisiTh COOOH
OenKoBBII TMPOAYKT HAa OCHOBE AaHTHTEJIa B MOHOMEpPHOW (opMe WIM B TOJMMEPHOH,
OJIUTOMEPHOH WJIM MyJIBTUMEPHOH (opme. B ompeneneHHBIX BapHaHTax OCYIIECTBJICHUS, B
KOTOPBIX AHTHUTEJO CONEPXKHUT [BAa WM 0OJiee Pa3IMYHBIX Y4acTKa, MPEACTaBISIOIUX COOOH
AHTUTCHCBS3BIBAIOLINE (dbparMeHTHI, AHTUTENO CUUTAETCSI oucrnenupuIecKum,
TpUCTIEU(PUUECKUM WM MYyJIbTUCHENH(PUIECKUM, WM OWBAJIEHTHBIM, TPUBAJIECHTHBIM MU
MOJINBAJIEHTHBIM, B 3aBUCUMOCTH OT KOJIMYECTBA PA3JIMUHBIX 3MUTOIOB, KOTOPbIE PACIIO3HAIOTCS
Y CBSI3bIBAKOTCS] aHTUTEJIOM.

[0091] IlpeumyIecTBEHHO, CIIOCOOBI HE OrPaHUYEHBbl CHEU(PUIHOCTBIO AHTUTENA K
antureHy. COOTBETCTBEHHO, aHTUTENO oOJjamaer MoO0OH CHeun(pUUHOCTBIO CBSI3BIBAHUS C
daxTryeckn MOOBIM AHTUIEHOM. B WILTIOCTPAaTHBHBIX AaCHEKTaX AaHTHTENO CBS3BIBAETCS C
TOPMOHOM, (PaKTOPOM POCTA, LIUTOKUHOM, PELENTOPOM Ha KJIETOYHOH MOBEPXHOCTH HIIH JIFOOBIM
€ro JIMTaHAOM. B WUTIOCTPAaTHUBHBIX AaCMEKTaX aHTUTENO CBS3BIBAETCS C  OENKOM,
SKCMPECCUPYEMbIM  HA  KJIETOUYHOM TIOBEPXHOCTH  KJETKM HMMYHHOH cucremol. B
WITFOCTPATUBHBIX ACMEKTaX aHTHUTEJO CBS3BIBAETCS C MOJIEKYJION KiacTepa nuddhepeHIupoBKY,
BbIOpaHHOW W3 Tpymmbl, cocrosimei u3 cneayromux: CDla, CD1b, CDl¢, CD1d, CD2, CD3,
CD4, CDs5, CD6, CD7, CD8, CD9, CD10, CDI11A, CD11B, CD11C, CDbwl12, CD13, CDI14,
CD15, CD15s, CD16, CDw17, CD18, CD19, CD20, CD21, CD22, CD23, CD24, CD25, CD26,
CD27, CD28, CD29, CD30, CD31,CD32, CD33, CD34, CD35, CD36, CD37, CD38, CD39,
CD40, CD41, CD42a, CD42b, CD42c, CD42d, CD43, CD44, CD45, CD45RO, CD45RA,
CD45RB, CD46, CD47, CD48, CD49a, CD49b, CD49c, CD49d, CD49e, CD49f, CD50, CD51,
CD52, CD53, CD54, CDS55, CDS56, CD57, CD58, CD59, CDw60, CD61, CD62E, CD62L,
CD62P, CD63, CD64, CD65, CD66a, CD66b, CD66c, CD66d, CD66e, CD66f, CD68, CD69,
CD70, CD71, CD72, CD73, CD74, CD75, CD76, CD79q, CD79B, CD80, CD81, CD82, CD83,
CDw84, CD85, CD86, CD87, CD88, CD8Y, CDY0, CDY1, CDw92, CD93, CD%4, CD95, CD96,
CDY7, CD98, CD99, CD100, CD101, CD102, CD103, CD104, CD105, CD106, CD107a,
CD107b, CDw108, CD109, CD114, CD 115, CD116, CD117, CD118, CD119, CDI120a,
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CD120b, CD121a, CDwI121b, CD122, CD123, CD124, CD125, CD126, CD127, CDw128,
CD129, CD130, CDwl131, CD132, CD134, CD135, CDwl136, CDwl137, CDI138, CD139,
CD140a, CD140b, CD141, CD142, CD143, CD144, CD145, CD146, CD147, CD148, CD150,
CD151, CD152, CD153, CD154, CD155, CD156, CD157, CD158a, CD158b, CD161, CD162,
CD163, CD164, CD165, CD166 u CD182.

[0092] B WUIIOCTPAaTUBHBIX ACMEKTaX aHTUTENO MPENCTaBIsET COOO OHO M3 aHTHUTEN,
onucanHbix B mareHte CIIA Ne 7947809 u nyOnukauum 3asiBku Ha mnateHT CIITA Ne
20090041784 (peuenTop rmokarona), natenre CIIA Ne 7939070, matenre CIIIA Ne 7833527,
narente CIIIA Ne 7767206 u narente CIIIA Ne 7786284 (peuentop A IL-17), narente CIIIA Ne
7872106 u matente CLIIA Ne 7592429 (cknepoctun), narente CIIIA Ne 7871611, nmarenre CIIIA
Ne 7815907, marente CIITA Ne 7037498, marente CIITA Ne 7700742 u myOnukauuu 3asiBKU Ha
nareHT CIITA Ne 20100255538 (peuenTtop IGF-1), matenre CLIIA Ne 7868140 (B7RP1), matenre
CIOA Ne 7807159 u nyOmukanmu 3asBku Ha mareHT CIIIA Ne 20110091455 (muocratuh),
natreatre CIIA Ne 7736644, marentre CIIIA Ne 7628986, marente CIIIA Ne 7524496 wu
nyOsmkanuu 3asBku Ha mateHT CIIIA Ne 20100111979 (neneurioHHbIE MyTaHTBI IO PELIETITOPY
snuaepManbHOro ¢akropa pocra), marenre CIIIA Ne 7728110 (xoponasupyc SARS), matenrte
CIIA Ne 7718776 n nybnukaunu 3asiBkd Ha mareHt CIIIA Ne 20100209435 (OPGL), narenre
CIIA Ne 7658924 u marente CIIIA Ne 7521053 (anrunonostus-2), nmarente CIIIA Ne 7601818,
nateare CIIA Ne 7795413, nyOmukaumm 3aseku Ha mnateHT CIIIA Ne 20090155274,
nyomukanuu 3asBku Ha mateHT CIHIA Ne 20110040076 (NGF), marente CIIIA Ne 7579186
(peuenrop TGF-B tumna II), narente CIIIA Ne 7541438 (¢pakTop pocTa COENUHUTENBHON TKaHH),
narente CIIIA Ne 7438910 (IL1-R1), matenre CIIHA Ne 7423128 (mponepaus), natenre CIIIA
Ne 7411057, marente CIHIA Ne 7824679, marente CIIIA Ne 7109003, marente CIIIA Ne
6682736, narenre CIIIA Ne 7132281 u narente CIIIA Ne 7807797 (CTLA-4), matente CIIIA Ne
7084257, narenre CIIIA Ne 7790859, narenre CIIIA Ne 7335743, natente CLIIA Ne 7084257 u
nyOnukanuu 3asBku Ha nateHT CIIIA Ne 20110045537 (unrepdepon ramma), marente CIIIA Ne
7932372 (MAdCAM), nmatenre CIIA Ne 7906625, nyOnukanuu 3asBku Ha nateHT CIITA Ne
20080292639 u nybnukanuu 3asBkd Ha nateHT CIIIA Ne 20110044986 (amusoun), maTeHTe
CIIIA Ne 7815907 u matente CIIIA Ne 7700742 (uncyauHONOnoOHbIN akTop pocrta I), maTteHTe
CILOA Ne 7566772 n matente CIIIA Ne 7964193 (unrepneiikun-1p), narenre CIIIA Ne 7563442,
nateHaTe CIITA Ne 7288251, marenre CIIIA Ne 7338660, marente CIIIA Ne 7626012, mateHTe
CIIIA Ne 7618633 u mybnukauuu 3asiBku Ha mateHT CIITA Ne 20100098694 (CD40), mateHTte
CIIIA Ne 7498420 (c-Met), matente CIIIA Ne 7326414, narenre CIIIA Ne 7592430 u mateHTe
CIOA Ne 7728113 (M-CSF), natenre CIIIA Ne 6924360, matenre CIIIA Ne 7067131 u nmareHTe
CIOA Ne 7090844 (MUCI18), marenre CIIIA Ne 6235883, marente CIIIA Ne 7807798 wu
nyOymkanuu 3asBku Ha mareHT CIIA Ne 20100305307 (peuentop smuaepMaibHOTO (hakTopa
pocra), marenre CIIIA Ne 6716587, matente CIIIA Ne 7872113, marenre CIIA Noe 7465450,
narente CIIIA Ne 7186809, marente CIIA Ne 7317090 u matente CIIIA Ne 7638606 (peuentop
uHTepnelikuHa-4), nyonukauuu 3asBku Ha mareHT CIITA Ne 20110135657 (BETA-KJIOTO),
naterare CIIIA Ne 7887799 u marente CIIIA Ne 7879323 (monumnenTunbl, mogo0HbIe (pakTopy
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pocta ¢pubpobnacros), marente CIIIA Ne 7867494 (IgE), myOnukauuu 3asBku Ha natent CIIIA
Ne 20100254975 (AJIb®@A-4 BETA-7), nyOmukauuu 3as8ku Ha nateHT CIIIA Ne 20100197005 u
narente CIIIA Ne 7537762 (KUHA3A-1, IIOJJOBHAS PELIEIITOPY AKTHUBHWHA), narente
CIOA Ne 7585500 wm nyOnuxanum 3asBku Ha matent CIIA Ne 20100047253 (IL-13),
nyOmukanuu 3asBku Ha nmateHT CIITA Ne 20090263383 u marente CIIIA Ne 7449555 (CD148),
nyOmmkauuy 3asBku Ha mateHT CIITA Ne 20090234106 (AKTHUBHH A), nybnukaunu 3asiBKH Ha
nareHT CIIIA Ne 20090226447 (aHruomodTHH-1 M aHMHMOMOATHH-2), MyONMKALWU 3asBKH Ha
nareHT CIIIA Ne 20090191212 (anruomnostuH-2), nmyOnukanuu 3asBku Ha nateHT CIIA Ne
20090155164 (C-FMS), natenre CIIIA Ne 7537762 (kunHaza-1, monoOHasi perientopy akTHBHHA),
narente CIIIA Ne 7371381 (rananun), nyonukanuu 3asBku Ha nateHT CIIIA Ne 20070196376
(MHCYJIMHOITOAOBHBIE ®AKTOPBI POCTA), nmarenre CIIIA Ne 7267960 w mareHte
CIOA Ne 7741115 (LDCAM), US7265212 (CD45RB), narente CIIIA Ne 7709611, nybnukarum
3assBku Ha mareHT CIHIA Ne 20060127393 wu nyOnukauuu 3asBku Ha mateHT CIIIA Ne
20100040619 (DKK1), marente CILIA Ne 7807795, nybnukanmu 3asBku Ha mateHT CIIIA Ne
20030103978 u matente CIIIA Ne 7923008 (ocTeonpoTereput), myOJHKAMK 3asiBKU HA MATEHT
CIIOA Ne 20090208489 (OV064), myOnmukaumu 3asBku Ha mareHT CIHIA Ne 20080286284
(PSMA), narenre CIITA Ne 7888482, mybnukauuu 3asiBku Ha nmateHT CIITA Ne 20110165171 u
nyomukanuy 3asBku Ha mateHT CIIA Ne 20110059063 (PAR2), nybnukanuuy 3assBKH Ha IATEHT
CIIA Ne 20110150888 (I'EITLIMAMH), narente CIIIA Ne 7939640 (B7L-1), marente CIIIA Ne
7915391 (c-Kit), matenre CIITA Ne 7807796, narenre CIIIA Ne 7193058 u marenre CIIIA Ne
7427669 (ULBP), matente CIIIA Ne 7786271, marente CLIIA Ne 7304144 u nyOnukaiuu 3asBKH
Ha nateHT CIITA Ne 20090238823 (TSLP), narente CIIIA Ne 7767793 (SIGIRR), narente CIIIA
Ne 7705130 (HER-3), marenre CIIIA Ne 7704501 (araxcus-1-nogoOHbII NOTUNENTH), TATEHTE
CIIA Ne 7695948 wu marenre CIHA Ne 7199224 (TNF-o-npespamaromuii (epMeHr),
nyOnukauu 3as8ku Ha mateHT CLITA Ne 20090234106 (AKTUBHH A), nyOnukaiuu 3asiBKU Ha
nareHT CIIIA Ne 20090214559 u marente CIIIA No 7438910 (IL1-R1), matente CIIIA Ne
7579186 (peuentop tuma II TGF-B), matenre CIIA Ne 7569387 (monekyisbl, momoOHbIE
peuentopy TNF), marente CIIIA Ne 7541438, (dhakTop pocTa COSAMHUTENBHON TKAHU), TATEHTE
CIIA Ne 7521048 (peuentop-2 TRAIL), narente CIIIA Ne 6319499, narente CIIIA Ne 7081523
u nyOmukanun 3asBku Ha mnareHT CIITA Ne 20080182976 (peuentop 3SpHUTPONO3THHA),
nyOsmkanuu 3asBku Ha nateHT CIIIA Ne 20080166352 u matenre CIIIA Ne 7435796 (B7RP1),
narente CIIA Ne 7423128 (mpomepnun), nmareHte CIIA Ne 7422742 wu matente CIIIA Ne
7141653 (unTepneiikun-5), narente CIIA Ne 6740522 u matenre CIIIA Ne 7411050 (RANKL),
narente CIIIA Ne 7378091 (omyxoieBblii aHTHIeH, MPENCTABISIIOLINI coO0H kapOoaHTUapasy
IX (CA IX)), marenre CIIIA Ne 7318925 u marenre CHIA Ne 7288253 (mapaTupeongHbIid
ropmoH), narente CIIIA Ne 7285269 (TNF), matenre CIIIA Ne 6692740 u narente CIIIA Ne
7270817 (ACPL), marente CIIIA Ne 7202343 (MOHOUMTApHBIA XEMOATTPAKTAHTHBIN Oenok-1),
narente CIIIA Ne 7144731 (SCF), marente CILIHA Ne 6355779 u narenre CIIIA Ne 7138500 (4-
1BB), matenre CIIIA Ne 7135174 (PDGFD), natenre CIIIA Ne 6630143 u nmatenre CIIIA Ne
7045128 (nuranp Flt-3), marente CIIA Ne 6849450 (MHruOMTOp METAIONPOTENHA3bI), TATEHTE
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CHIA Ne 6596852 (LERK-5), marente CIIIA Ne 6232447 (LERK-6), marente CIIIA Ne 6500429
(meitporpoduueckuii akrop rosoHoro mosra), mareHte CIIA Ne 6184359 (T-xnerodnbiit
¢akrop, nonayueHHblld u3 snutenusi), nateHre CIIIA Ne 6143874 (neiiporpodudeckuii paxrop
NNT-1), nyOnukanuu 3asBku Ha nateHtT CIIIA Ne 20110027287 (mponpoTenHOBasi KOHBEpTa3a
cyorunusus-kekcuHosoro tuna 9 (PCSK9)), nyOmukaumum 3asBku Ha mnateHT CIIA Ne
20110014201 (PELIEIITOP IL-18) u nyOnukaruu 3asBku Ha nateHT CIIIA Ne 20090155164 (C-
FMS). IlpuBeneHHble BbIIIE MATEHTHI M OIYOJMKOBAHHBIE 3asIBKM HA IATEHTHI BKIIFOYEHBI B
JAHHBI JOKYMEHT IOCPEICTBOM CCBIJIKM BO BCEHM CBOEW IMOJHOTE Uil LEJNed pacKpbITUs
NIOJIUMENTHIOB BapuaOebHBIX JOMEHOB, HYKJEHHOBBIX KHCJIOT, KOAUPYIOIIUX BapuaOebHbIE
JIOMEHBI, KJIETOK-XO035IeB, BEKTOPOB, CHOCOOOB TOJYyYEHHUs] TOJHMIENTHIOB, KOIHPYIOLINX
yKa3aHHbIe BapuaOeNbHble IOMEHBI, (PapMaALEBTHUECKHMX KOMIIO3MIHMHA U CHOCOOOB JICYSHHUS
3a00NeBaHMi, CBS3aHHBIX C COOTBETCTBYIOINEH MHIICHBIO AHTUTCHCBS3bIBAIOINETO Oelka,
COZIepPIKALIETO BapHAOEbHBIA JOMEH, WIIH AaHTUTENA.

[0093] B miumrOCTpaTHBHBIX BAPHAHTAX OCYIIECTBJICHUS AHTHTEJIO MPENCTABISIET COOOi
OIHO M3 clenyromero: MypoMoHa0-CD3 (mpoxyKT, mpeacTaBIeHHbIH Ha PBIHKE MOJ TOPTrOBOH
mapkoii Orthoclone Okt3®), abuukcumald (MPOAYKT, MPEACTABICHHBIH Ha PBHIHKE MO TOPTOBOM
mapkoii Reopro®.), putykcumad (IpOAYKT, MPEICTaBICHHBIN Ha PHIHKE IMOA TOPTOBOW MapKOM
MabThera®, Rituxan®), 6azunukcnmad (IPOAYKT, MPEACTABICHHbIH HA PbIHKE IO TOPTOBOU
mapkoi Simulect®), makiuzymad (IpOAYKT, MPEACTABICHHbIH HA PBIHKE MO TOPTOBOM MapKOM
Zenapax®), manuBu3zymad (TPOXYKT, MPEACTABIEHHBIM HA PbIHKE IOJ TOPrOBOH MapKOH
Synagis®), wunpmukcumad (TPOAYKT, NPEACTABJICHHBbI HAa pPBIHKE IOA TOPTrOBOW MAapKOu
Remicade®), Tpacty3ymald (mpOAyKT, MPEACTABIEHHBI HAa PBIHKE IOJ TOPrOBOW MapKOH
Herceptin®), anemty3ymad (IIpOXYyKT, NPENCTABJICHHBIH Ha pPbIHKE MOA TOPTOBOH MapKoOif
MabCampath®, Campath-1H®), amanumymald (MpOAYKT, MHPEACTABJICHHBbIH Ha PBIHKE IOA
ToproBoii Mapkoii Humira®), tozutymomab-1131 (nmponykT, mpeacTaBieHHbII Ha PBIHKE MO
TOProBoi Mapkoit Bexxar®), sdanuszymald (IpoayKT, MpencTaBieHHbIH HA PbIHKE MO TOPTOBOM
Mmapkoii Raptiva®), nerykcumad (IpoOAyKT, MpencTaBjIeHHbIH HA PbIHKE MO TOPTrOBOW MapKOWM
Erbitux®), tuykceran ubpurymomabda (MPOAYKT, MPEACTABICHHBIH HAa PBIHKE IO TOPTrOBOH
Mmapkoii Zevalin®), omanu3zymald (IPOAYKT, MPEACTABICHHBIH HA PbIHKE MOJ TOPTOBOW MapKOi
Xolair®), Oesaumszymad (NMPOAYKT, NPEACTABIEHHBIM HA pPBIHKE TIOA TOPTOBOM MapKOM
Avastin®), Hatanmusymad (TPONYKT, MpPENCTaBJCHHBbIH Ha pPBIHKE TIOJ TOPTOBOM MapKOH
Tysabri®), panubuszymad (MPOAYKT, MPEACTABIEHHBbIM HA pPBIHKE O] TOPrOBOH MAapKOM
Lucentis®), manutymymad (MpOAYKT, NPEACTABJICHHBI HA pPBIHKE TOJ TOPTrOBOW MapKOH
Vectibix®), skynuzymad (MpOOyKT, MpPENCTaBICHHBIM HAa pPBIHKE TIOJ TOPrOBONM MapKOH
Soliris®), meron uepronuzymada (PORYKT, MPEACTABIEHHBIN HAa PBIHKE MOJ TOPTOBOH MapKOH
Cimzia®), romumymald (MPOOYKT, MPENCTABJICHHBbIM HA PBIHKE IO TOPTOBOM MAapKOM
Simponi®), kaHakuHYMaO (NIPOAYKT, MPEACTABICHHBII HA pPBIHKE IOA TOPTOBOW MAapKOi
llaris®), karymakcomMad (TMPONYKT, NPEACTABJICHHbI Ha pPBIHKE TIOA TOPTOBOM MapKOM
Removab®), ycrekumayma® (MpOOyKT, TNPEICTABICHHBI Ha pPBIHKE IOA TOPrOBOM MapKOH

Stelara®), toumnm3ymad (MPOAYKT, NPENCTABJICHHBII Ha pBIHKE TIOJ TOPrOBOH MapKOH
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RoActemra®, Actemra®), oparymymad (MpOayKT, MPEACTABICHHBIH HAa PBIHKE MO TOPTOBOH
Mapkoit Arzerra®), neHocymad (IIPOAYKT, NMPEACTABIEHHBII HAa PBIHKE IO TOPTOBOW MapKOii
Prolia®), 6enmumymab (IponyKT, MpencTaBIeHHbIN Ha PhIHKE MO TOProBoi Mapkoi Benlysta®),
pakcubakymad, unuiuMymad (IIPOAYKT, MPENCTaBIEHHBbIH HAa PBIHKE TOA TOPrOBOM MapkKoi
Yervoy®), u mnepry3ymald (MpPOAYKT, NPEOCTABICHHBI HAa PBIHKE IOA TOPrOBOH MAapKOM
Perjeta®). B mimrocTpaTUBHBIX BapUAHTaX OCYLIECTBICHHS AHTUTEJO MPEACTABIsIeT COO0I O1HO
u3 anruren Kk TNF anbda, Takoe kax amanumymad, nadaukcumad, sTaHepuent, rotuMymad u
noron uepronusymada; anturen k IL1.0era, Takoe kak kaHakuHymaO; anturen k 1L12/23 (p40),
Takoe Kak ycrekuHyma® u Opuakmnymad, u antuten k IL2R, Takoe kak nmakmmsymad. B
WJUTIOCTPATUBHBIX ACTMEKTaX aHTUTENO CBSI3bIBAETCS C OMYyXOJIEAaCCOLMHPOBAHHBIM aHTUT'€HOM U
npeAcTaBsieT coOOH MPOTUBOPAKOBOE AHTHUTENO. I[IprMepbl MOIXOASIIUX NPOTUBOPAKOBBIX
aHTHUTEN BKIIOYAKOT Oe3 orpanHmyenus aHturena k BAFF, takue xak Oenmmymald; aHTuTena K
CD20, takue xak putykcumad; anturena k CD22, rakue kak smpary3ymad; anturena k CD2S5,
Takue Kak aaknu3ymad; anturena k CD30, Takue kak uparymymad, anturtena k CD33, Takue kak
remty3yMad, anturena k CDS52, takme kak anmemry3yma0;, anturena k CDI152, takme kak
umiumymad; antutena k EGFR, Takuwe kak uerykcuma0d, anturena k HER2, Takme kak
Tpactysymabd u mepty3ymald, anturena k IL6, Takme kak cunrtykcumad; u anturena k VEGF,
Takhue Kak OeBamu3ymad, aHTuTena Kk peuentopy IL6, Ttakme xkak tompuinmsymad. B
WITFOCTPATUBHBIX aCIMEKTax OMyXOJeacCOLMHPOBAHHBIN aHTHreH npezncrasisier cobort CD20, u
aHTUTENO Tpencrasisier coboit  antureno k CD20. B wumrOCTpaTHBHBIX — acreKTax
onyxoJyieaccouuupoBaHHbiii antureH conepxkut SEQ ID NO: 3. B wumoCTpaTUBHBIX Cilydasix
AHTUTEJIO COAEPKUT AMUHOKHCJIOTHYIO mnocienoBarenbHocTe nox SEQ ID NO: 1 wu
aMUHOKHUCJIOTHYH nocaenoBaTenbHocTs noag SEQ ID NO: 2. B umnrocTpaTUBHBIX acHeKTax
aHTUTENO mpeacrasisier coboit antureno k CD20, Hampumep MOHOKJIOHAJIBHOE AHTHTENO K
CD20. B anprepHaTuBHBIX acnektax anturesno IgGl nmpencrapisier coO0l pUTYKCUMAO UITH €ro
Ouoananor. TepmuH purykcumad oTHOcHTCS K xumepHomy IgGl kamma Mblmn/denoBeka,
MOHOKJIOHAJIbHOMY aHTHUTeNy, KoTopoe cBsizbiBaeT antureH CD20 (cm. Homep CAS: 174722-31-
7; DrugBank - DBO00073; 3amuce D02994 B Kyoto Encyclopedia of Genes and Genomes
(KEGG)). B WurOCTpaTUBHBIX acCMEKTaX AHTUTENO CONEPIKUT JIETKYK Ielb, CONEPIKAIlYIo
CDRI1, CDR2 u CDR3, npencrasieHHble B Tabuie A. B WUTIOCTpaTHBHBIX aCMEKTaxX aHTUTEIO
COIIEPKUT TsDKENyHo 1enb, conepxkamyro CDR1, CDR2 u CDR3, npencrasiennbie B Tadnuie A.
B pasnmuunbIx ciydasix antuteno conepxkut VH u VL unu conepxxur nocnenosarenbHocty VH-
IgG1 u VL-IgG xanma, npencTaBieHHbIE B TAOMUIE A.

TABJINIIA A. AMIUHOKHCIIOTHBIE MOCIIEIOBATENIbHOCTH PUTYKCUMaba

Onucanue | IlocaenoBaTeabHOCTh SEQ ID NO:
CDR1 LC | RASSSVSYIH 4
CDR2 LC | ATSNLAS 5
CDR3 LC | QQWTSNPPT 6
CDR1 HC | SYNMH 7
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CDR2 HC | AIYPGNGDTSYNQKFKG 8

CDR3 HC | STYYGGDWYFNV 9
QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGS

VL SPKPWIYATSNLASGVPVRFSGSGSGTSYSLTISRVEAEDA 10

ATYYCQQWTSNPPTFGGGTKLEIK
QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVK
VH QTPGRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSST "
AYMQLSSLTSEDSAVYYCARSTYYGGDWYENVWGAGTT
VTVSA
QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGS
SPKPWIYATSNLASGVPVRESGSGSGTSYSLTISRVEAEDA
VL-IgG | ATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQ
Kanmna LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSFNRGEC
QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVK
QTPGRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKSSST
AYMQLSSLTSEDSAVYYCARSTYYGGDWYFENVWGAGTT
VTVSAASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS
VH.IgGI LGTQTYICNVNHKPSNTKVDKKAEPKSCDKTHTCPPCPAP 3
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMH

EALHNHYTQKSLSLSPGK

12

LC, nerkas uenb;, HC, Tspkenas nenb;, V0L, BapuaOenbHbIA y4acTOK Jierkou enu, VH,
BapuadOeIbHBINA YYACTOK TSIKEION LS.

[0094] B mnmrocTpaTHBHBIX aCMEKTaX aHTHTENO npeactasisier codoit antureno k EGFR,
HalpuMep MOHOKJIOHaNbHOE aHtureno k HER2. B MmIOCTpaTUBHBIX acmeKkTax aHTUTENO
npeacTasisier cobol TpacTy3ymad miu ero Ouoananor. TepmuH TpacTy3ymad OTHOCHUTCS K
rymaHusupoBaHHoMy IgGl kamma, MOHOKJIOHAJbHOMY aHTHUTENy, KOTOPOE CBSI3bIBAE€T AHTUTEH
HER2/neu (cm. HOMep CAS: 180288-69-1; DrugBank - DB00072; 3anmuce D03257 B Kyoto
Encyclopedia of Genes and Genomes (KEGG)). B nmmocTpaTUBHBIX acmeKTax aHTUTENO

COIEpPKUT JIerkyro nemnb, comepkamyo CDR1, CDR2 u CDR3, npeacraBnenHsie B Tadnuie B.
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B nnnrocTpaTUBHBIX acleKTax aHTUTENO COAEPKUT TshKenyro 1enb, coaepxkaimyo CDR1, CDR2
u CDR3, npencrasnennsie B Tabnuue B. B pasnuunsix cnyuasx anturteno cogepxutr VH u VL

i copepxut nocnenosatenvHoctd VH-IgG1 u VL-IgG kanma, npencrasieHHble B Tabnuie B.

TABJINIA B. AMUHOKHCIIOTHBIE TIOCIEIOBATEIBHOCTH TpacTy3ymada

Omnucanue

ITocnenoBaTeIbHOCTD

SEQ ID
NO:

CDRI1 LC

QDVNTA

14

CDR2 LC

SAS

15

CDR3 LC

QQHYTTPPT

16

CDR1 HC

GFENIKDTY

17

CDR2 HC

IYPTNGYT

18

CDR3 HC

SRWGGDGFYAMDY

19

VL

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKP
GKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDF
ATYYCQQHYTTPPTFGQGTKVEIK

20

VH

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQA
PGKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAY
LOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVT
VSS

21

VL-IgG

Karmna

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKP
GKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDF
ATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSP
VTKSFNRGEC

22

VH-IgG1

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQA
PGKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAY
LOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP

23
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VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPG

LC, nerkas uenb;, HC, Tspxenas nenb;, VL, BapraOenbHbINH ydacTOK Jierkoi memu; VH,
BapHraOeIbHBINA YIACTOK TSDKEJIOHN IIEeTIH.

[0095] Jononnumenvuvie cmaouu

[0096] CrniocoObl, pacKpbIThbie B JaHHOM JOKYMEHTE, B PA3JINYHBIX ACIEKTaX BKIIOYAIOT
JOMNOJHUTENbHbIE cTanuu. Hampumep, B HEKOTOPBIX acHeKTax CHocOObI BKIFOUAIOT ONHY WM
HECKOJIbKO TPEAIIEeCTBYIOIUX CTAAUM WIM TOCIEAYIOIINX CTaAul, HUCIOIb3YIOIIUXCSA IS
NOJIy4EHHUS, OYMUCTKH U COCTABJICHHS pPEKOMOWHAHTHOTO TJIMKO3WJIMPOBAaHHOrO Oenka. B
WITFOCTPATHBHBIX BAPHAHTAX OCYINECTBJICHUS CIMOCOO BKIIOYAET CTAIAMH TOJTYyYEHHs KJIETOK-
X0351€B, KOTOPbIE SKCIPECCUPYIOT PEKOMOMHAHTHBIN TIIMKO3MJIMPOBAHHBIA Oeok (Hampumep,
AHTHUTEJIO WM CBS3bIBAOLINI OeOoK Ha OCHOBe aHTHUTena). KieTku-xo3seBa B HEKOTOPBIX
acrieKTax MPeNCTaBISIOT COOOH MPOKAPUOTHYECKHUE KIIETKH-XO3sieBa, Hampumep E. coli wm
Bacillus subtilis, wam KJIeTKH-x035i€BA B HEKOTOPBIX AacCMEKTaxX MPENCTaBISIOT COOOH
SYKApUOTHUYECKHUE KIJIETKU-XO035€Ba, HANPUMEpP KJIETKH APOXCOKEH, KIETKH MHLEIHATbHbBIX
rpuloB, KJIETKH MPOCTEHIINX, KJIETKH HACEKOMBIX HJIM KJIETKH MJIEKONHUTAINUX (HampuMmep,
kinerkn CHO). Takue kIeTKH-xo3sieBa ONMUCaHbl B TaHHOH obiactu TexHuku. CM., Hampumep,
Frenzel, et al., Front Immunol 4: 217 (2013) u B nanHOM nokyMmeHTe B pasnene "Kierku".
Hanpumep, B HEKOTOPBIX Ciy4asix CHOCOOBI BKJIIOYAIOT BBEIEHHE B KIETKH-XO0351€Ba BEKTOPA,
COZIEp’KaLer0 HYKJIEMHOBYIO KHCIJIOTY, COJEPKallyl0 HYKJIEOTUAHYIO IOCIEA0BATENbHOCTD,
KOZUPYIOIIYIO pEKOMOWHAHTHBIN INTIUKO3WINPOBAHHBIIN O€JIOK MM €ro MOJHUIENTHIHYIO LEMb.

[0097] B wumroCTpaTUBHBIX BapUAHTAX OCYIIECTBIIEHHs CIIOCOOBI, PACKPBITHIE B JAHHOM
NOKYMEHTe,  BKJIIOYAIOT  CTaJAWU  BBIACJNEHUS  W/WIM  OYHCTKH  PEKOMOHHAHTHOTO
TJIMKO3WJINPOBaHHOTO Oenka (HampuMep, PEeKOMOMHAHTHOTO aHTHTENA) W3 KyJbTypbl. B
WUTIOCTPATHBHBIX ACMEKTax CIOCO0 BKIFOYAET OJHY WM HECKOJBKO CTaauil Xpomarorpadud,
BKJIFOUasi Oe3 orpaHuveHusi, Hampumep, addunanyro xpomarorpaduro (Hampumep, adhdunHyrO
xpomatorpaguro ¢ TpuMeHeHHeM Oenka A), HOHOOOMEHHyK xpomarorpaduro w/wiu
xpomarorpaduro ruApoPOOHBIX B3aUMOAEHCTBUH. B HIUTFOCTPaTUBHBIX aCHeKTax Crocod
BKJIFOYAET CTAOUM TIONYyYEHHUs] KPUCTATMYECKUX OHOMOJIEKYJ M3 PacTBOpA, COAEPIKaIIero
PEKOMOMHAHTHBIE TITUKO3UJIMPOBAHHBIC OEJKH.

[0098] CriocoOrI o HacToALIEMY H300PETEHHIO B PA3JIMYHBIX ACTIEKTAaX BKIFOYAKOT OJHY
WIA HECKOJbKO CTaaWi TOJNY4YEeHUsS KOMIIO3WULHHM, BKJIIOYAass B HEKOTOPBIX aCHEKTax
(bapMaLeBTHUECKYIO KOMITO3HULIHIO, COIEPIKALITYIO OUYMINEHHBII  PEKOMOWHAHTHBIN
TJTUKO3MIIMPOBAHHBIN Oenok. Takue KOMIO3HLIUU PACCMOTPEHBI HIKE.

[0099] Komnozuyuu

[00100] B nmaHHOM JAOKYMEHTE€ TMPENyCMOTPEHBbl KOMITO3ULIUM, COAEp Kallue
PEKOMOMHAHTHBIE TNTUKO3WIMPOBaHHbBIE OENIKH. B MILTIOCTpaTHBHBIX BapHAHTaX OCYIIECTBICHUS
KOMITO3UIMM TOJYYAIOT C TIOMOLIBI0 CHOCOOOB TIOJMYYEHHS KOMIIO3MLMM HAa OCHOBE
PEKOMOMHAHTHOTO TIIMKO3UJIMPOBAHHOIO O€NKa MO HACTOSIIEMY M300pPETEHHIO, ONMHCAHHOTO B

AaAHHOM JOKYMCHTC. B WJJTIOCTPATUBHBIX aACIICKTAX peKOM6HHaHTHbIﬁ FJ'II/IKOSI/IJ'II/IpOBaHHEJﬁ
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Oenok mpencrapisier codboii antuTeno. COOTBETCTBEHHO, B JAHHOM JJOKYMEHTE MPEAyCMOTPEHBI
KOMITO3UIIMHM Ha OCHOBE aHTHUTEN. B MILTIOCTPaTUBHBIX BapHAHTAX OCYLISCTBJICHUS KOMIIO3HIIHS
Ha OCHOBE aHTHUTENAa COACPXKHUT pa3IndHble TIUKOPOPMBI aHTHTENA. B WILTIOCTPaTHBHBIX
BapHaHTaX OCYLIECTBJICHUS KOMIIO3UIIMS Ha OCHOBe aHTuTena coaepkut TAF-rimukodopms,
HM-rinukodopmbl w/unn apyko3miupoBaHHble MUKO(QOPMBI aHTUTENA. Takke mpeayCMOTPEHbI
KOMITO3UILMH, comep Kaliie (parMeHTbl aHTUTE WK OeJKOBbIE MPOAYKTHI HA OCHOBE aHTHUTEIL.
B pasmuuHbIX acnekTax ()parMeHTbl aHTUTEN, OENKOBbIe MPOAYKTbI HA OCHOBE AaHTHUTEI,
[NIMKO3UJIUpOBaHHbIe  Fc-pparMeHTBl WM TPOAYKTBI HAa  OCHOBE  aHTHTENA  C
TJIMKO3UJIUPOBAaHHBIM FC-pparMeHTOM COmepskaT CailT TIIMKO3UIUPOBAHUS. B HMILTIOCTpaTUBHBIX
BapHaHTaX OCYIIECTBJIEHUS] KOMITO3UIIUIO HA OCHOBE aHTHTENA MOJyYarOT ¢ TMOMOIIBIO CIocoda,
BKJTIOYAKOIIETO MOAAEPKaHHEe KOMITETEHTHBIX B OTHOIIEHUH TJIMKO3WIMPOBAHMS KJIETOK B Cpele
IUTsl KyJIBTHBUPOBAHUS KJIETOK, coaepkained ¢pyko3y, rae Gpykoza mpUCYyTCTBYeT B Cpede Uis
KyJIbTUBHPOBAHUS B KOHIEHTPALMH, COCTaBysiromed ot mnpudmmsurensao 0,17 r/n mo
npubmmsuTensio 1,0 /1. B WUTFOCTPaTUBHBIX BapHAaHTAX OCYINECTBJICHHUS KOMIIO3HIIMIO Ha
OCHOBE aHTHTEJIa TIOJYYArOT C TIOMOIIBIO CIIOCO0a, BKITFOYAIOIIETO MOANEePKAHUE KOMITETEHTHBIX
B OTHOIICHUY TJIUKO3UJIMPOBAHUSI KJIIETOK B Cpee Uil KyJIbTHBHUPOBAHUS KJIIETOK, COMEpIKaIlei
¢byko3y, rme ¢Gyko3a MPUCYTCTBYET B CpeAe MJisl KyJbTUBHPOBAHHUS B KOHICHTPALUH,
cocrasysitonieit ot npudausurenpHo 0,1 r/n no npudnmsurensho 1,0 /1, ¥ TIe KOMIIETEHTHBIE B
OTHOIICHUU TJIMKO3WJIMPOBAHUS KJIETKU HE SIBIISTIOTCS M€HETHYECKU MOAM(DHIIMPOBAHHBIMU IS
oOecrieyeHns U3MEHEHUsI aKTUBHOCTH (pepMeHTa myT de novo WK PeyTHIIN3alHOHHOTO MyTH.
B mumrocTpaTHBHBIX BapHaHTaX OCYIIECTBJICHHS] KOMIIO3HIIMIO HA OCHOBE aHTUTEJA MOJIYYa0T C
MOMOIIBI0  Crocoba,  BKIIIOYAIOLIErO  MONAEp’KaHHE  KOMIETEHTHBIX B OTHOLIEHUH
TVIMKO3UJIMPOBAHUSL KJIETOK B Cpene Ui KyJIbTHBHPOBAHUS KJIETOK, coiepskamei (yko3y u
IIIOKO3y, e (yko3a MNPUCYTCTBYET B Cpene Uil KyJIbTUBUPOBAHUS B KOHIIEHTPALIUH,
coctaBysirouiet ot mpubmusutensHo 0,1 r/n mo mpubmusurensHo 1,0 1/, u pobaBieHue
TJIIOKO3bl B CPeAy IUIsl KYJbTUBHPOBAHHUS KIETOK B COOTBETCTBHU C PEKUMOM IMOAMUTKH
[JIIOKO30M, TIPH KOTOPOM OOECIEeYMBAIOT JOCTHIKEHUE CpedHEH KOHIIEHTPAIUH TJIFOKO3bI,
cocTapysiroliet  mpubnusutensHo 10 r/n miam MeHblie. B WIDIIOCTPATHBHBIX  BapUaHTaX
OCYIIECTBJICHUS] KOMITO3ULIMIO HA OCHOBE aHTHUTEJA MONYYAIOT MPHU NMPAKTHYECKOM MPUMEHEHUU
cniocoba monynupoBanust ypoBHsi TAF-rukaHoB, adyKO3MIMPOBAHHBIX MTMKAHOB MITH TJIMKaHA
C BBICOKMM COJIE€pPKAaHHMEM MAaHHO3bl B KOMIIO3UIIMM HAa OCHOBE AaHTUTENA, MOJYYEHHOU C
TIOMOIIBE) KOMITETEHTHBIX B OTHOIIEHWH TJMKO3WJIMPOBAHMS KJIETOK. B WILTFOCTpaTUBHBIX
aCTMeKTaX KOMIIO3WIIMIO HAa OCHOBE AaHTHUTEIAa TMOJNYYAarOT MPU MPAKTUYECKOM NPUMEHEHUH
cniocoba mMopynupoBaHusi ypoBHsi TAF-rnmmkanos, Bxmouaromero (A) noGasneHue (Qpykos3sl B
cpeny NS KyJbTHBHUPOBAHUS KJIETOK, CONEPKAIIY0 KOMIIETEHTHbIE B  OTHOLICHHUH
TJIMKO3UJINPOBAHUST KJIETKH, C JOCTHDKEHHEM KOHLEHTpaluu (PYKO3bl, COCTABISIIOIIEH OT
npudmmsutensuo 0,1 /1 go nmpubmusurensHo 1,0 v/, niast cHmkeHust ypoBHs: TAF-rinkaHoB;
(B) nobasnenue rirOKO3bI B Cpeny AJisl KYJIbTUBUPOBAHUS KJIETOK, CONEPIKAIIYI0 KOMIIETEHTHBIE
B OTHOLICHWH TJIMKO3WJIMPOBAHMS KJIETKH, C IJOCTIKEHHEM KOHIIEHTPALUU TJIFOKO3bl MEHee

npudmsuTensHo 10 r/n mist noseiennst yposust TAF-rinukanos; umn (C) xak (A), Tak u (B). B
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WJUTIOCTPATUBHBIX aCHEKTaX KOMIIO3MIIMI0 Ha OCHOBE aHTUTENA MOJYy4YaroT MpPU MPAKTUYECKOM
NPUMEHEHNH Croco0a MOAYJIHMPOBAHHS YPOBHS a(pyKO3UIMPOBAHHBIX TJIMKAHOB B KOMIO3HMLIUU
Ha OCHOBE AaHTWUTENA, [OJYYEHHOM C TIOMOLIbI0 KOMIIETEHTHBIX B  OTHOLIEHUH
TJIMKO3UJIMPOBAHUSl  KJIETOK, BKmouaromero (A) poOasienue (Qyko3sl B cpeny Auis
KyJIBTUBUPOBAHMS KJIETOK, COJEP>KALIyI0 KOMIIETEHTHbIE B OTHOLIEHUHM TIJIMKO3WJIMPOBAHMS
KJIETKH, C JOCTHXKEHUEM KOHLIEHTpauuu (GyKo3bl, cocTaBistomeli or npudnusurensHo 0,1 /1 no
npubmmsutensHo 1,0 /1, Ans CHWOKEHHs YPOBHSA ayKO3MIMPOBAHHBIX TINIMKAaHOB; (B)
no0aByieHUE TIIIOKO3bI B CPeNy IJIsl KYJbTUBHPOBAHUS KJIETOK, COIAEPIKAIIYI0 KOMIIETEHTHBIC B
OTHOIIEHUU TJIUKO3WIMPOBAHHUS  KJIETKH, C JOCTHXKEHHEM KOHLEHTPALUU  TJIFOKO3bI
npubnu3uTensHO 10 T/71 Wil MEHbLIE IS TOBBIICHUST YPOBHS A YKO3MIIMPOBAHHBIX TJIMKAHOB;
wi (C) kak (A), Tak u (B). B munoCTpaTUBHBIX Cy4asx KOMIO3HMLUI HA OCHOBE aHTHTENA
NOJIYy4alOT TPU TMPAKTHYECKOM TNPUMEHEHUH Ccrnocoda MOIYJUPOBAHHS YPOBHS TJIMKAHOB C
BBICOKHMM COZIep>KaHUEeM MAaHHO3bI B KOMITIO3ULIMH HA OCHOBE aHTUTEJNA, MOJyUYE€HHOM C MOMOLIBIO
KOMIIETEHTHBIX B OTHOIICHUH TJIMKO3UIMPOBAHUS KIIETOK, BKIFOYAIOLIETO T00ABICHNE TIIFOKO3bI
B Cpeny i KyJIbTHUBUPOBAaHHUS KIJIETOK, COJEpXallyld KOMIIETEHTHblE B OTHOLUEHUH
TJIUKO3MIIMPOBAHMS KJIETKH, C JTOCTIKEHUEM KOHLEHTPALUMHU TIOKO3bl MpuOnm3uTensHo 10 r/n
WJIM MEHbLIIE ISl TOBBILIEHHUS YPOBHSI IIMKAHOB C BBICOKUM COZIep>KaHUEM MaHHO3BL

[00101] B mumrocTpaTUBHBIX acriekTax mpuOmmsurenbHo 50% wim MeHblne (Hampumep,
npubnusuTensHO 40% i MeHblue, npuban3uTenbHO 30% wiu MeHbIIe, MPHOIU3UTENBHO 25%
Wi MeHblne, npudmmsurenbHo 20% wim MeHblne, npubausutenbHo 15% WM MeHbIe)
PEKOMOMHAHTHOTO IIMKO3WJIMPOBAHHOTO O€NKa B KOMIO3UIMU cOCTaBISIIOT TAF-rimukodopMbL
B mumoctparuBHBIX acnekTax MeHee mpuOmmsutenbHo 10% (Hampumep, npubnusurenbHo 9%
WIN MeHblIe, NpHONM3uTeIbHO 8% WM MeHblle, NPHONU3UTENbHO 7% WINM MEHbLIE,
npubaM3uTeNnbHO 6% WM MeHblIe, NPUOIM3UTENBbHO 5% Wiu MeHblne, npudau3uTensHo 4%
WIN MeHblIe, NpuONU3UTENbHO 3% WM MeHblue, NpuOIM3uTeNbHO 2% WM MEHbIIe)
PEKOMOMHAHTHOTO TIMKO3MJIMPOBAHHOTO Oejika B KOMIO3UIMU COCTABISIIOT T AF-rinkodopMbL
B wmmoctpatuBHBIX acmektax OT npuOmmsurensHo 4% go  mpubmmsurensHo  10%
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO O€jKa B KOMIO3UIMU COCTABISIIOT TAF-rinkodopMbL
B wumocTpaTMBHBIX  acmektax OT npubnmsutenbHo 2% g0 mpubnusutenbHo 6%
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO O€JKa B KOMITO3UIMU COCTABISIIOT TAF-rimnkodopMbL
B wumocTpaTuBHBIX acmektax OT npubnusutenpbHo  2,5% npo  mpubnmsutensHO 5%
PEKOMOMHAHTHOTO IIMKO3WJIMPOBAHHOTO O€NKa B KOMITO3UIMU COCTABISIIOT TAF-rimnkodopMbL
B wmmrocTpaTMBHBIX acmekTax NpUOMM3UTENbHO 4% WA  MeHbIIe PEKOMOMHAHTHOTO
IJIUKO3MIIMPOBAHHOTO  Oenka B koMmo3unuu  cocTaBisitoT  TAF-rmukodopmer. B
JOTIOJTHUTEIBHBIX HWJUTFOCTPATHBHBIX AaCleKTaX OT NpuOMM3uTenpHo 4% wWiu MeHbIIe [0
npubnusutensHo 2% wnm  Oonmblie  peKOMOMHAHTHOTO —TIJIMKO3WJIMPOBAHHOrO Oenka B
KoMro3uiun coctaBisitoT TAF-rnukopopmsl.

[00102] B WJUIFOCTPATUBHBIX AaCMEKTaX KOMIIO3WIHMU IO HACTOSALIEMY H300pPETEHHIO
XapakTepusyrTcs mnpoduieM rMkohopMm, B KOTOpoM mpuOam3uTenbHo 50% Wi MeHbIne

(marmpumep, npubmuszurensHo 40% wnaum Mesbiue, npuOnusurenbHo 30% wWIM  MeHbINE,
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npubnu3nuTeNnbHO 25% wian MeHble, npubnusnuTenbHo 20% Wi MeHblIe, npuonu3nuTensHo 15%
wii MeHbie) coctaBisaioT TAF-rmukodopmbl. B mmocTpaTHBHBIX acrekTax KOMITO3UIMU T10
HACTOSIIEMY  H300pPETEHUI0  XapakTepu3yloTcss npoduieM riamkodpopM, B KOTOPOM
npubnusutensHo  10% wumm  MeHbine (Hampumep, npuOIM3UTENbHO 9% WM MEHbIIE,
npubau3uTensHo 8% WM MeHblIe, NPUOIM3UTENbHO 7% WM MeHbIe, NpUOIH3HTENBbHO 0%
WIN MeHblIe, NPHONMM3UTETbHO 5% Wi MeHblle, NpuONu3uTeabHO 4% WM MeHbLIe,
npubamsutensHo 3% wnnu MeHblne, npubau3uTensHo 2% wuiau MeHblne) cocTaBisioT TAF-
riukoopMbl. B MIUTIOCTPATHBHBIX AacleKTaX KOMIIO3ULMHM IO HACTOSIIEMY H300pETeHHIO
XapakTepusyroTces mnpodumiaem riamkopopM, B KOTOPpOM OT npubmmsutenbHo 4% 1o
npubnusutensHo  10% cocraBmsitor  TAF-rimkodopmbl. B HIUTIOCTPAaTHUBHBIX — aCHEKTax
KOMITO3UIIMM [0 HACTOSIIEMY H300PETeHUI0 XapakTepu3ylTcs npoduieM rimkopopMm, B
KOTOPOM OT mpubmm3utenbHo 2% no npudbnusureabHo 6% coctaBisitor TAF-rmukodopmer. B
WITFOCTPATUBHBIX AaCMEKTaX KOMIIO3MIUU IO HACTOSIIEMY H300PETEHUI0 XapaKTepU3YIOTCS
npodunem raukodopM, B KOTOPOM OT mpuOim3urensHo 2,5% no mnpubmusutensHo 5%
coctaBisitoT TAF-rmukodopmel. B MILTFOCTPaTHBHBIX acHeKTaX KOMITO3MLHMU MO HACTOSIIEMY
U300pPETEeHUIO XapaKTePU3YIOTCs MpodueM TIUKopopM, B KOTOPOM MPHUOTU3UTENBHO 4% WiH
meHble cocTaBistioT TAF-rmukodopmel. B miumocTpaTuBHBIX  acrekTax KOMIO3MLIMH 110
HACTOSIIEMY HM300PETEHHIO XapaKTEepPH3YIOTCs NpoduieM rIUKopOpM, KOTOPBIA COCTABISET
npuOIU3NTENBHO 4% niH MeHbIIe U Mpudm3nTeNnbHO 2% nunu 6onbine TAF-rmukodopm.

[00103] B wMUIFOCTPAaTUBHBIX acleKTax NpHONM3UTENbHO 5% WIM  MEHbIIe
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO Oenka (Hampumep, aHTHUTENA WIIHM CBS3bIBAIOLIETO
Oenka Ha OCHOBE aHTHUTENA) B KOMIIO3ULIMH COCTaBJIIIOT ayKO3MIMPOBaHHbIE MIUKOpopMbl. B
WUTIOCTPATHBHBIX ~ acliekTax npuonmusutenbHo 4%  WiaM  MeHblle  PEeKOMOMHAHTHOTO
IJIMKO3WJIMPOBAHHOTO Oefka (HampuMep, aHTUTENa WM CBS3bIBAIOLIEro Oejka Ha OCHOBE
AHTHUTENAa) B KOMIIO3UIMH COCTABISIIOT a)yKO3UIMPOBaHHbIE MINKO(GOPMBL. B MimOCTpaTHBHBIX
acrekTax NpuOIU3UTENbHO 3,5% Wi MeHblIe peKOMOWHAHTHOTO TJIMKO3MJIMPOBAHHOTO Oejka
(HampuMep, aHTHTENa WM CBS3bIBAIOLIEr0 Oejlka Ha OCHOBE AHTHTENAa) B KOMIIO3HMLUHU
COCTaBJSIIOT  ayKO3WJIMPOBaHHbIE TJIMKOGOPMBL. B MJUIIOCTPAaTUBHBIX — aclekTax  OT
npubnusutensHo 0,8% no mpubnusurensHo 2,8% pPeKOMOMHAHTHOTO TIIMKO3MJIHPOBAHHOTO
Oenka B KOMITO3UIIMU COCTABJIIOT apyKO3UIMPOBAHHBIE TTUKO(QOPMBI. B HEKOTOPBIX acmekTax
ypOBeHb a(yKO3WIMPOBAHHBIX TJIMKAHOB B KOMIIO3MLIMM HAa OCHOBE AHTUTENA COCTABIISET
npudmsuTensHo 0,8%, mpubmmsutensao 0,9%, npudnmsurensuo 1,0%, npudmmsurensho 1,1%,
npudmsuTensHo 1,2%, npubmmsutensho 1,3%, npubnmsurensho 1,4%, npudmmsurensho 1,5%,
npubmsuTensHo 1,6%, npudmusutensho 1,7%, npubdmmsurensho 1,8%, npudnmsurensHo 1,9%,
npudm3uTeNbHO 2,0%, mpubmmsutenbHo 2,1%, npubnmsurensho 2,2%, npudmmsutensHo 2,3%,
npuOIM3UTENBbHO 2,4%, mpubnusutenbHo 2,5%, npubmusurensHo 2,6%, npudmusurtenbHo 2,7%
iy npubm3uTensHo 2,8%.

[00104] B wWUIFOCTPAaTUBHBIX acleKTax NpHONM3UTENbHO 5% WM MEHbIIe
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO Oenka (Hampumep, aHTHUTENA WIIHM CBSI3bIBAIOLIETO

Oenka Ha OCHOBE aHTHUTENA) B KOMIIO3ULIMU COCTABJISIOT INIMKO(QOPMBI C BBICOKHM COZIEPIKaHUEM
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MaHHO3bI. B MJUTFOCTPaTHBHBIX aCMeKTaX MPUONIM3UTENbHO 4% WM MEHbIIe PEKOMOMHAHTHOTO
TJIMKO3UJINPOBAHHOTO Oenika (HampuMmep, aHTUTeNla WU CBA3BIBAIOINErO OejKka Ha OCHOBE
AHTHUTENIa) B KOMIIO3UIMH COCTABJSIIOT IIMKO(OPMBI ¢ BBICOKHM CONEp’KaHHEM MaHHO3bI. B
WUTIOCTPATUBHBIX ~ aCMEKTax MNpPUOMU3UTETbHO 3,5% Wi MeHbIle PEeKOMOMHAHTHOTO
TJIUKO3MJIUPOBAHHOTO Oefika (HampuMep, aHTUTeNa WM CBSA3bIBAIOINEro Oejika Ha OCHOBE
AHTHUTENIa) B KOMITO3UIMU COCTABJSIIOT TJIMKO(GOPMBI C BBICOKMM CONIEp’KaHHEM MaHHO3bL B
WIUIIOCTPATUBHBIX  acnektax oT npubmmsurensho 0,7% npo  npubnusurtensHo  3,0%
PEKOMOMHAHTHOTO TJUKO3UJIMPOBAHHOIO O€jika B KOMIIO3MIIUU COCTABIISIOT TJIHKO(POPMBI C
BBICOKMM COJIEP’)KaHUEM MaHHO3bl. B HEKOTOPBIX acCleKTax ypOBEHb IIMKAHOB C BBICOKHM
COZIep’KaHUEM MAHHO3bI B KOMITO3HMILIMM HA OCHOBE aHTHUTEJNA COCTaBIIsIET MpuOIM3uTeNbHo 0,7%,
npudmsuTenbHo 0,8%, mpudmmsurensuo 0,9%, npubmsutensho 1,0%, npudbnusurensHo 1,1%,
npudmmsuTensHo 1,2%, npubmmsutensho 1,3%, npudnmsurensho 1,4%, npudmmsutensho 1,5%,
npudmsuTensHo 1,6%, npubmmsutensho 1,7%, npudnmsurensuo 1,8%, npudmmsurensao 1,9%,

npudm3uTeNbHO 2,0%, npubnmsutensHo 2, 1%, npubmmsutensho 2,2%, npubnusurensHo 2,3%,

>
npuOIM3UTENBHO 2,4%, puOIMBUTENBHO 2,5%, pudnn3uTensHo 2,6%, npudmmutensHo 2,7%,
npubnusuTensHo 2,8%, mpubnmsnutenbHo 2,9% wian npuOan3uTenbHo 3,0%.

[00105] B mutroCTpaTHBHBIX BapUaHTaX OCYIIECTBICHUS KOMITO3ULHIO OOBEAMHSIOT C
dapManeBTHUECKH  TNPUEMJIEMBIM  HOCHTENEM, pa30aBUTENIeM WM  BCIIOMOTAaTEIbHBIM
BemmecTBOM. COOTBETCTBEHHO, B JAaHHOM JOKYMEHTE IPENyCMOTPEHbl (papMalieBTHUECKUE
KOMITO3UIINH, COAEpIKAI[He KOMITO3HIMIO HA OCHOBE PEKOMOMHAHTHOIO TJIMKO3MJIMPOBAHHOIO
Oenka (HampuMep, KOMIIO3MLIMIO HA OCHOBE AaHTUTENA MM KOMIIO3ULMIO HAa OCHOBE
CBSI3bIBAIOIETO O€lKa Ha OCHOBE AaHTHUTENAa), ONHCAHHOTO B JAHHOM JOKYMEHTE, W
(dapManeBTHUECKH TNPHEMJIEMbI HOCHTENb, pa30aBUTENb MJIM BCIIOMOTATENIbHOE BELIECTBO.
IIpumensieMblii B OaHHOM JOKYMEHTE TepPMHUH '(apMaleBTUUECKH IPUEMIIEMBbIH HOCHTENb"
BKJIIOYaeT JIOOOH M3 CTaHAAPTHBIX (hapMaleBTHYECKHX HOCUTENEH, Takux Kak QocdaTHo-
coJieBoil OydepHbIii pacTBOp, BOAA, SMYJIbCUH, TAKHE KaK SMYJIbCUSI THUIA "Macjo B Boae" WM
"Boma B Macje", U pa3JIMYHbIE THUITBI CMAYUBAKOIIUX CPEJICTB.

[00106] Cpena anst KyJIbTUBUPOBAHHUSI KJIETOK

[00107] B nmaHHOM HOKyMEHTE MPEIyCMOTPEHA Cpela IJisi KyJbTHBHUPOBAHHS KJIETOK,
comepxamiasi: (a) KOMIIETEHTHbIE B OTHOIIEHHH TJIMKO3WJIMPOBAHUS KIETKH, COIEpIKalue
SK30T€HHYI0 HYKJIEOTUIHYIO TOCIIEIOBATEIbHOCTh, KOOUPYIOIYI0 aHTuTeno; u (b) cpeny ans
KYJIbTUBHPOBAHUS, COAEPKALIYIO (PYyKO3y B KOHIEHTPALIMH, COCTABJISIIOIIEH OT MPHOIU3UTENBHO
0,1 r/n go mpubnusutensro 1,0 r/n wim ot npubnusurensro 0,17 r/n no npubmusurensHo 1,0
r/n. KoMnereHTHbIE B OTHOIIEHUHM TJHKO3WIMPOBAHUS KJIETKH MOTYT MpPEACTaBISTH COOOH
Tr0OYIO KJIETKY, OMMCAHHYIO B JAHHOM JJOKYMEHTE. B MILTFOCTPATHBHBIX CIIy4asX KOMIETEHTHBIE
B OTHOLIEHHUH TNIMKO3WJIMPOBAHUS KJIETKH HE SIBJSIFOTCS T€HETHUECKN MOAU(DUIMPOBAHHBIMU IS
o0ecrieueHns N3MEHEHNsI aKTUBHOCTH (pepMeHTa MyTH de novo MM PeyTHIIN3ALMOHHOTO MYTH,
HEeoOs13aTeNIbHO, TI€ KOMIIETEHTHbIE B OTHOLIEHMH TJMKO3UJIMPOBAHUS KJIETKH HE SIBIISTFOTCS
TeHeTHYECKH MOAN(ULIMPOBAaHHBIMH I 0OeCcIIieueHnss HoKayTa reHa, konupyromero GDP-kero-

6-1€30KCUMaHHO030-3,5-3mMepasy/-4-peaykrasy. B UJUTIOCTPATUBHBIX BapUaHTax
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OCYIIECTBIIEHHUsI Cpelda [Jisl KyJbTHBHPOBAHUS JIOTIOJIHUTENBHO CONEPXKUT TIIIIOKO3y. B
HEKOTOPBIX aCMEKTax cpena Ui KyJbTUBHPOBAHUS COAEPIKUT IIFOKO3Y B KOHIIEHTPALMU MEHee
npudam3uTenbHo 10 /0 win MeHee npuOIU3UTEIBHO 9 /i1, HanpuMep MPUOIUZUTENTHHO O I/
WM MeHbIIEe WU OT npubau3uTensHo 0,5 r/n 1o npuOnu3uTenbHO 4 /1. B HeKOTOpbIX acmekrax
cpena Ans KyJbTHBUPOBaHUS COmEpKUT (yko3y. B mimocTpaTuBHBIX acrekrax 3HaueHue pH
Cpeabl Uil KyJbTUBUPOBAHUS COCTABJISET OT MpHOIM3UTENBHO 6,85 no mpubnusurensuo 7,05,
HeoOs3aTenbHO OT mpubausurenbHo 6,90 no mpubmusurensHo 7,00, B mimmocTpaTUBHBIX
CJIy4asix KOMIIETEHTHbIC B OTHOLICHUH TJIMKO3MJIMPOBAHUS KJIETKU HE SIBJISIFOTCS T€HETUYECKH
MOIU(PHUIIMPOBAHHBIMU JUISI OOECTIeYeHHsT U3MEHEHHsI AKTUBHOCTH (hepMeHTa nmyTH de novo min
peyTHIN3aoHoro myTH. Hampumep, KOMIETEHTHbIE B OTHOLIEHUN TIIMKO3UJIMPOBAHUS KJIETKU
HE SBJSIFOTCS TEHETUYeCKH MOAM(PHUIMPOBAHHBIMU il OOECledeHus: HOKayTa TeHa,
KOJIUPYIOLIETO GDP-kero-6-1e30kcMaHH030-3,5-31muMepasy, -4-penykrasy. B
WUTFOCTPATUBHBIX AaCIMEKTaX AaHTUTENO MpeAcTaBisier coboil antuteno IgG, HeoOs3aTenbHO
aarureno IgGl. Antureno IgGl B WIUTIOCTPATHUBHBIX AacleKTaxX SBJSETCS CIEHUPHYHBIM K
OIyX0JI€aCCOLIMMPOBAaHHOMY aHTUreHy, Harnpumep CD20. B ummocTpaTUBHBIX acnekTax cpeaa
1T KyJIBTHBUPOBAHUS KJIETOK HE COJEPIKUT MaHHO3Y.

[00108] Cnocobsr mooyruposanusi

[00109] B maHHOM MOKYMEHTE IOMOJHHUTENIBHO MPENyCMOTPEHBI CHOCOOBI M3MEHEHHS
WM MOnyJrpoBaHusl ypoBHeH TAF-rinkaHOB B peKOMOMHAHTHOM TNIMKO3WJIMPOBAHHOM Oelke
(HarmpuMep, KOMITO3UIIMM HA OCHOBE AHTHUTENA HJIM KOMIIO3MLWH Ha OCHOBE CBSI3BIBAIOLIETO
Oenka Ha OCHOBE AQHTHTENA), IOJYYEHHOM C IIOMOINBIO KOMIIETEHTHBIX B OTHOLIEHHUH
TTIUKO3WJIMPOBAHUS KJIETOK B Cpele JUId KyJbTUBUPOBAHMS KIETOK. B  MIUIIOCTpaTHUBHBIX
acriektax crnoco0 Bkioudaer: (A) nobOaBneHne QyKo3bl B Cpeny IJisl KyJbTHBUPOBAHUS KIJIETOK,
COZIEpKALIYI0 KOMIIETEHTHbIE B OTHOLIEHUU TIJIMKO3WJIMPOBAHUSA KJIETKH, C JIOCTHXKEHHUEM
KOHLeHTpaun (Hyko3bl, cocTaBisipomed oT npudnmmsurenasuo 0,1 r/n no npubmusurensHo 1,0
r/n, nasi cHwkeHuss ypoHs TAF-rnukanos; (B) nobOaBineHue TIIFOKO3BI B Cpeay IS
KYJIbTUBHPOBAHUSL KJIETOK, COACPIKAIIYI) KOMIIETEHTHbIE B OTHOIUEHHH TJIMKO3WJIMPOBAHHS
KJIETKH, C JOCTIKEHHEM KOHLEHTPALUU TJIIOKO3bl MeHee mnpudmmsurenbHo 10 r/m s
nobieHust ypoHsi TAF-riukanoB; wiu (C) kak (A), Tak u (B).

[00110] B HacTosieM M300peTEHUH TaK)Ke MPEIyCMOTPEHbI CIIOCOOBI MOIYJTUPOBAHHS
ypoBHsS adyYKO3WIMPOBAHHBIX TJIMKAHOB B PEKOMOMHAHTHOM TJIMKO3WJIMPOBAHHOM OeJke
(HarmpuMep, KOMITO3UIIMM HAa OCHOBE AHTHUTENA HJIM KOMITO3MLIHH Ha OCHOBE CBSI3BIBAIOLIETO
Oemka Ha OCHOBE AQHTHTENA), IOJYYEHHOM C TOMOIIBI0 KOMIIETEHTHBIX B OTHOLICHUH
TJIUKO3MIIMPOBAHMS KJIETOK. B MILTFOCTPAaTHBHBIX aCMEKTax CIoco0bl BKIFOUAIOT (A) nobasneHne
($yKo3bl B cpeny sl KYJbTHBHPOBAHUS KJIIETOK, COAEPIKAINYI0 KOMIIETEHTHbIE B OTHOIIEHUH
TJIUKO3MIIMPOBAHNS KJIETKH, C JOCTIDKEHHEM KOHLEHTpauuu (YKO3bl, COCTABISIOLIEH OT

npubnusutensHio 0,1 ©/m  nmo mpubmusurensHo 1,0 r/n, 1A CHIDKEHHSI  YPOBHSA

2
apyKo3MIMPOBaHHBIX TJHKaHOB, (B) moOaBieHue TIFOKO3bI B Cpeay IUIsl KYJIBTUBHPOBAHHS
KJIETOK, COAEPKAIlyH) KOMIIETEHTHbIE B OTHOLIEHUHU IVIMKO3WIMPOBAHUS KJIETKH, C

AOCTUIKCHUEM KOHICHTPALWUHN [NIFOKO3bI MCHEC HpI/I6J'II/ISI/ITeJ'IbHO 10 r/n AJIs1 IOBBIIICHUST YPOBHA
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adykosznnnposanHbIX riukaHoB, Wik (C) kak (A), Tak u (B).

[00111] Taxxe mpenycMOTPeHbI CIIOCOOBI MOAYJIUPOBAHUS YPOBHSI IIIMKAHOB C BBICOKHM
COIep>KaHHEM MAaHHO3bl B PEKOMOMHAHTHOM TJIMKO3WJIMPOBAHHOM Oenke (Hampumep,
KOMITO3UIIMM Ha OCHOBE aHTHUTEJA JIM KOMITO3UIIMM HA OCHOBE CBSA3BIBAIOLIErO OEJIKa HAa OCHOBE
AHTUTEJNA), TIOJYYEHHOM C TIOMOLIBI0 KOMIIETEHTHBIX B OTHOIICHUH TNIMKO3WJIMPOBAHMS KJIETOK.
B wumroCTpaTHBHBIX BapHaHTaX OCYIIECTBJIEHUs CIIOCOOBI BKIIIOYAIOT N00AaBIIEHHE TUIFOKO3bI B
cpeny AJs  KyJbTUBHUPOBAHMs KIETOK, COJEpXKALYI0 KOMIIETEHTHblE B  OTHOIUEHUH
TJIUKO3MJIMPOBAHMS KJIETKH, C AOCTHIKEHHEM KOHLEHTPALMU TIIOKO3bl MEHee MPUOIH3UTETBHO
10 r/n nnst noBsieHus: ypoBHs: HM-riikaHoB.

[00112] CooTBETCTBEHHO, B HEKOTOPBIX HJIIFOCTPATUBHBIX BAapUAHTAX OCYIIECTBICHMUS
CHOCOOBI IO HACTOALIEMY HM300PETEHUI0 OTHOCATCS K mnobiueHuto ypoBHeidl TAF-, HM- wun
a(yKO3MIMPOBAHHBIX TIIMKAHOB B O€JIKe, HAIIPUMEp, aHTHTEJIE, IOJIYYaeMOM C TIOMOLIBIO KJIETOK
B KYJbTYype€ KJIETOK. B mumocTpatuBHbIX acnektax ypoBHH HM-rimkodopM peKOMOMHAHTHOTO
TJIUKO3MIIMPOBAHHOTO O€JIKa TOBBILIAIOTCS OTHOCHTENBHO TAKOBBIX B KOHTPOJBHOH KYJIBTYpE
KJIETOK. B MJUTFOCTPAaTUBHBIX acCneKTax YPOBHU OAHOIO UJIM HECKONbKUX U3 Man5, Man6, Man7,
Man8 n/unn Man9 B peKOMOMHAHTHOM TJIMKO3MJIMPOBAHHOM O€JIKE MOBBIMIAIOTCS] OTHOCUTEIBHO
KOHTPOJIBHOH KYJIBTYPBI KJIETOK. B WIITFOCTPaTHBHBIX acleKTaX YPOBHH ayKO3WJINPOBAHHBIX
ruKO(pOpM PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO O€NKa TMOBBILIAIOTCS OTHOCHUTEIBHO
TAKOBBIX B KOHTPOJIbHOH KYJIBTYpe KJIETOK. B MILTFOCTpaTHBHBIX acreKkTax YPOBHU OIHOTO HIIH
Heckombkux u3 Al1GO, A2GO, A2Gla, A2Glb, A2G2 u AIGIMS B pekOMOMHAaHTHOM
TJIMKO3MIIMPOBAHHOM O€JIKE TOBBILIAIOTCS OTHOCUTENBHO TAKOBBIX B KOHTPOJIBHOH KYJBType
KJIETOK. B MJITIOCTPATUBHBIX aCleKTax YPOBHU OJHOrO winu Heckodbkux u3 AlGla, GO[H3N4],
GO[H4N4], GO[H5N4] u FO-N[H3N3] B pekOMOMHAHTHOM TJIMKO3UJIMPOBAHHOM OeJike
MIOBBIIIAIOTCS] OTHOCUTENBHO TAKOBBIX B KOHTPOJIBHOM KYJIBTYpe KJIETOK. B HEKOTOpBIX acmekrax
HOBBILIEHUE MPEACTaBIsAeT COOON MOBBIIIEHHE OTHOCUTENBHO KOHTPOJIBHOM KYJIBTYPBI KJIETOK,
OTNpEeNEeNeHHOe C TOMOLIBI) JKUAKOCTHOH Xpomarorpaduu ruapo(UIbHBIX B3aUMOACHCTBUIA
(HILIC). B HEKOTOpBIX acreKkTax MOBBIICHUE MPEICTABISAET COOOM MOBBIIIEHNE OTHOCHTEIBHO
KOHTPOJIBHOM  KYJIbTYpPBl KJIETOK, OMNPEIENIEHHOE C TOMOIIBI0  CIOCOOOB, HM3BECTHBIX
CHELUATUCTY B TAHHOW 00JIACTH TEXHUKH.

[00113] B HEKOTOpBIX acmeKTax C MOMOIIBI CIOCOOOB MO HACTOSIIEMY H300PETEHHIO
nosbimatoT ypoBHU TAF-, HM- mnn adyko-rnmkodopmsl 10 000N CTENEHH WM YPOBHS
OTHOCHTEJIbHO TAKOBBIX B KOHTPOJIBHOW KyJIBType KJeTOK. Hampumep, B HEKOTOPBIX acIeKTax
MOBBIIIIEHHE, O0ecrmeynBaeMoe ¢ TIOMOINBI0 CHOCOOOB MO HACTOSAMEMY H300PETEHHUIO,
NpeACTaBisieT cOOOH MOBBIMEHNE HA BEJIMUHUHY OT MO MEHbLIEH Mepe MK MpHOIu3uTenbHo 1%
no npubmusurensHo 10% (HampuMep, MOBBIIEHHE HA 1O MEHbIIEeH Mepe WM MPUOIU3UTEIHbHO
1%, moBbIIIEHNE HA TIO MEHBLIEH Mepe WIN NPUOIU3UTENbHO 2%, MOBBIIIEHHE HA 110 MEHbIIEH
Mepe Wi npudmm3nTenbHO 3%, MOBBIIEHNE HA N0 MEHbIIEH Mepe M npudau3uTenbHo 4%,
NOBBIIIEHNE HA [0 MEHbLIEH Mepe UIIH NMPUOIH3UTENBHO 5%, MOBBIIIEHNE HA 110 MEHbIIEH Mepe
Wi npubau3uTenbHO 6%, MOBBIIIEHWE HA IO MEHbLIEH Mepe WM NpHOIM3HTENbHO 7%,

NOBBIIIEHNE Ha MO0 MEHbIIeH Mepe WK NpUOIH3UTENbHO 8%, MOBBIIEHNE HA 110 MEHbLIEH Mepe
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Wik npUOTU3UTENbHO 9%, MOBBIMIEHHWE HA MO MEHBbIIeH Mepe Wi NpuOmm3uTeNsHo 9,5%,
NOBBIIIEHNE Ha MO0 MeHbIIEH Mepe Win npudau3uTenbHo 9,8%, MOBBbILIEHHE HA MO MEHbLIEH
mepe win npubausutenbHo 10%) OTHOCHTENBHO KOHTPOJIBHOW KYJBTYpbl KJIE€TOK. B
WIFOCTPATUBHBIX BapUAHTAaX OCYLIECTBIEHUs IMOBBIIIEHHE, OOECIeYnBAaEMOE C ITOMOIIBIO
croco00B MO HACTOsIEMy H300pEeTeHHIO, TpeAcTaBisier coOol mopbimeHne Ha Oomee 100%,
Hanpumep 200%, 300%, 400%, 500%, 600%, 700%, 800%, 900% wumu npaxe 1000%,
OTHOCHUTENIBHO KOHTPOJIbHON KYJBTYPBI KJIETOK. B MIUTFOCTpAaTUBHBIX BApUAHTAX OCYLIECTBJICHUS
ypoBerb TAF-, HM- unun adyko3uIMpOBaHHBIX MIMKO(GOPM OeNiKa MOBBIINAETCS B IO MEHbLICH
Mepe mpuOIU3UTENBbHO 1,5 pa3a OTHOCHTENIbHO TAaKOBOTO B KOHTPOJIBHOW KYJIBType KJIeTOK. B
WITFOCTPATHBHBIX BapUaHTaxX ocyuiecTsieHust ypoBeHb TAF-, HM- unu adyko3uInpOBaHHBIX
rivkogopM Oelika MOBBIMIAETCS B MO MEHbINEH Mepe MPUOIU3UTENBHO 2 pa3a OTHOCHTENBHO
TaKkOBOI'O B KOHTPOJIbHOM KYJBTyp€ KJIETOK. B MILTIOCTpAaTHUBHBIX BapHUaHTaX OCYLIECTBICHUS
ypoerb TAF-, HM- nnn adyko3uIMpOBaHHBIX MIUKO(POPM Oeslka MOBBIIAETCS B 110 MEHbINEH
Mepe TPUONM3UTENBPHO 3 pa3a OTHOCHTENBHO TAKOBOTO B KOHTPOJBHOH KyJBType KJIETOK. B
WLIFOCTPATHBHBIX BapUaHTaxX ocyuiecTieHust yposeHb TAF-, HM- unn adyko3uaInpoBaHHBIX
rikogopm Oejka TOBBIIAETCS B MO MEHBbIIEH Mepe NpHOMU3UTENbHO 4 pasa WiId B
NPUOU3UTENBHO S pa3 OTHOCUTEIBHO TAKOBOTO B KOHTPOJIbHOH KYJIBTYp€ KIETOK.

[00114] B wumroCcTpaTHBHBIX acHeKTaxX MOBBIMEHHBIH ypoBeHb TAF-rmukodopm
PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oenka HAOMIOMAOT WM MOTYT HaOMOIaTh WIN
BBIABJIIIOT MJIM MOTYT BBISBJIATH YK€ Ha 1-f IeHb mocie M3MEHEHUS KOHLEHTpPAlH (yKO3bl
W/WIM TIIOKO3bl. B MIUTIOCTPAaTHBHBIX acCHeKTax IOBbIMeHHbIH ypoBeHb TAF-rmukopopm
PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAaHHOTO Oenka HAOMIOAAOT WM MOTYT HaOMIoIaTh WK
BBIIBJISIFOT WJIM MOTYT BBIABIIATH YK€ Ha 2-H A€Hb MOCJIE€ U3MEHEHUs. B MIoCcTpaTHBHBIX
acrieKTax MOBbIMIEHHBIH ypoBeHb TAF-rimukopopM peKOMOMHAHTHOTO TIIMKO3WJIMPOBAHHOTO
Oenxa HaOMIOJAOT WIIM MOTYT HAOJIOATh WM BBIBILSIIOT WJIM MOTYT BBIABIISITH YK€ HA 3-i IeHb
1ocjie W3MEHEHHUs. B WUIIOCTPAaTMBHBIX ACMEeKTaX IMOBBIMICHHBIH ypoBeHb TAF-rimukodopm
PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAaHHOTO Oenka HAOMIOAAOT WM MOTYT HAaOMomaTh WK
BBIABJIIIOT WJIM MOTYT BBUIBJIATH YK€ Ha TPUOMU3UTENBbHO 4-f JeHb mocje u3MeHeHus. B
WITFOCTPATHBHBIX aCMEeKTaX MOBBIIEHHBIH ypoBeHb TAF-rmukodopMm pekoMOMHAHTHOTO
TJTUKO3MIIMPOBAHHOTO Oellka HaOJIOJAa0T WJIM MOTYT HaONIONATh WM BBIABISIFOT WM MOTYT
BBIABIISITH YK€ IOCNIE MPUONM3UTENBHO S5-TO JHS MOCHEe H3MEHEHHs. B HIUIFOCTpPaTHBHBIX
acrieKTax MOBBIIIEHHBIH ypoBeHb TAF-rimmukodopm Oenka HaOMIOMAIOT WM MOTYT HAaOJIOIATh
VI BBIABISIFOT WJIM MOTYT BBIABIISITH BO BpeMsi cOOpa peKOMOMHAHTHOTO TIIMKO3MIIMPOBAHHOTO
Oenka U3 KyJIbTypbl KIETOK.

[00115] B wumoCcTpaTHBHBIX acCIMeKTaxX IMOBBIMIEHHBIH ypoBeHb TAF-rmukodopm
PEKOMOMHAHTHOTO TJIMKO3MJIMPOBAHHOIO O€Nka HaONOAal0T OJIbIIE, YeM 10 MPUOIH3UTEIBHO
4-ro, 5-ro unu 6-ro AHS KyJbTUBUPOBAHUS KJIETOK WM AOJbIIE. B MIMIOCTpaTUBHBIX acneKkTax
noBbleHHbI  ypoBeHb TAF-rmukopopM pekoMOMHAHTHOTO TIJIMKO3WJIMPOBAHHOTO Oeka
Habmomator B Tewenme 7, 8, 9, 10, 11 wmmm 12 pHe#l KyJbTUBUpPOBAHUS KJIETOK (IOCIe

MHOKYJISLUN) WK JOJblIe (HanpuMep, NpUOIU3UTENbHO 2 Helenu, NpUOIU3UTENbHO 3 Heeny,
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npubnu3uTensHO 4 Hemenw, NpHOMM3UTENbHO |  Mecaw, mnpuOIM3UTENbHO 2 Mecsla,
npuONU3NUTENBPHO 3 Mecsla, NpubnusuTenpHO 6 MecsueB Wi npudbnusutenpvHo 1 rom). B
WIIFOCTPATUBHBIX ACMEKTaxX IMOBBIIIEHHbIH ypoBeHb TAF-rimmkodopm Oenka HaOmomaercs BO
Bpemsi cOopa Oellka U3 KyJIbTypbl KJIETOK.

[00116] B mpyrux acmekrax CHocoObl MO HACTOALIEMY H300PETEHUI0 OTHOCATCS K
camwxkennto yposHeil TAF-rmukodopm Oenka, MonydaeMOM C HMOMOIIBIO KJIETOK B KYJBType
KjJeTok. B wmmmocTtpatuBHBIX  acmektax  ypoBHH HM-rmmkodopM  peKOMOMHAHTHOTO
TJIUKO3MIIUPOBAHHOTO O€JIKa SIBJISIFOTCSI TOHUKEHHBIMU OTHOCUTENIBHO TaKOBBIX B KOHTPOJIBHOM
KYJIBType KJIETOK. B WIIIOCTpaTUBHBIX acreKkTax YPOBHH OJHOIO WJIM HECKOJbKMX M3 Man$,
Man6, Man7, Man8 w/unu Man9 B peKOMOMHAHTHOM TJIMKO3WJIMPOBAHHOM OeJiKe SIBJISTFOTCS
MOHMKEHHBIMU OTHOCHUTENIBHO TAKOBBIX B KOHTPOJIbHOHN KYJbType KJIETOK. B MimocTpaTuBHbBIX
acriekTaXx YpPOBHHM a(pyKO3WIIMPOBAHHBIX TIIUKO(POPM PEKOMOMHAHTHOTO TIIMKO3WJIMPOBAHHOIO
Oenka SIBISIOTCSI TOHM)KEHHBIMU OTHOCHTEJIBHO TAKOBBIX B KOHTPOJIBHOH KYJIBTYpe KJIEeTOK. B
WUTIOCTPATUBHBIX aCTeKTaX YPOBHU OMHOTrO mik Heckonbkux u3 A1GO, A2GO, A2Gla, A2G1b,
A2G2 u A1GIMS B peKOMOMHAHTHOM TIJIMKO3WJIMPOBAHHOM O€NIKE SIBJSIFOTCS TMOHHKEHHBIMU
OTHOCHUTENIbHO TaKOBBIX B KOHTPOJIbHON KyJIbType KIJIETOK. B HIUIIOCTpaTHBHBIX acmeKkTax
ypoBHH oaHOro Ui Heckonbkux w3 AlGla, GO[H3N4], GO[H4N4], GO[H5N4] u FO-N[H3N3]
B PEKOMOMHAHTHOM TIJIMKO3MJIMPOBAHHOM O€JIKEe SIBJIAIOTCS TOHWKEHHBIMH OTHOCHTEIBHO
TAKOBBIX B KOHTPOJIbHOM KYJIbTYpe KJIETOK. B MIUTIOCTpAaTUBHBIX aClEKTax CIOCO0 MPenCTaBIseT
coboii ciocob cHmkeHus: ypoBHs TAF-rmukodopm Ha BenmuuHy oT npubnmsutensHo 1% mo
npubnusuTensHo 4%, W crnocod BKIIOYAET MOAJEPKAHME KOMIIETEHTHBIX B OTHOIIEHHUH
INIMKO3UJIMPOBAHUS KJIETOK B NEPBOH cpeAe AJid KyJbTUBUPOBAHUs KJIETOK M MOBBILICHHUE
KOHLIEHTpaun (yKo3bl [0 3HAYEHHUs, COCTaBjsAwoLiero or mnpubmusurensHo 0,1 r/m mo
npubmmsutensHo 1,0 /1. B HEKOTOpBIX acmekTax CHUXKEHUE MPEACTaBIsieT COOOH CHIDKEHHE
OTHOCUTEJIbHO KOHTPOJIbHOM KYJbTYpbl KJIETOK, omnpeneneHHoe c¢ nomompbio HILIC. B
HEKOTOPBIX ACMEKTaX CHUKEHUE TMPENCTaBJIsET COOOM CHIKEHHE OTHOCUTENIBHO KOHTPOJIBHOM
KYJIBTYPbI KJIETOK, OMPENEJCHHOE C MOMOMIBI0 CIMOCOO0B, M3BECTHBIX CIELHMAINCTY B JAaHHOU
00J1aCTH TEXHUKH.

[00117] B HeKOTOpBIX acmeKTax C MOMOIIBI CIOCOOOB MO HACTOSIIEMY U300PETEHHIO
cHkaroT ypoBeHb(ypoBHH) TAF-, HM- wim adykosunupoBaHHONH TIHUKO(GOPMBI 10 JEFOOOI
CTENEeHU WM YPOBHS OTHOCUTEJIBHO TAKOBBIX B KOHTPOJBbHON KyJbType KieTok. Hampumep,
CHI)KeHUe, obecreynBaeMoe C TIOMOIIbKO CIOCOOOB MO HACTOAMEMY H300pETEHUIO,
NpeAcTaBisieT cOO0H CHIDKEHHE Ha BETMUMUHY OT MO MEHbLIeH Mepe miu npudnusurensHo 0,1%
no nmpubnusutensHo 1% (HampuMmep, CHIDKEHHE Ha MO MEHbINEH Mepe WM MPUOIH3HTEIHHO
0,1%, cHIKeHHe Ha N0 MeHbIIeH Mepe win npuoam3uTeabHo 0,2%, CHIDKEHHE Ha M0 MEHbLIEH
mepe nim npudamsurensHo 0,3%, CHIKeHne Ha 1o MeHbLIel Mepe i npuoam3urensHo 0,4%,
CHIDKEHHE Ha 10 MeHblel mMepe uiu npuonmsurenbHo 0,5%, cHUKeHHe Ha 1O MEHbLIEH Mepe
win npubnusurenbHo 0,6%, CHIDKEHHE Ha MO MeHbIueld Mepe win npudmmsutensHo 0,7%,
CHIDKEHHE Ha 10 MeHbluel mMepe uinu npuonmusurensHo 0,8%, CHUKeHHe Ha 1O MEHbIIEH Mepe

w npubmmsurensHo 0,9%, CHIKeHHe Ha MO MeHblned Mepe win npuOmmurensHo 0,95%,
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CHIDKEHHE Ha 10 MeHbIlei Mepe mim npudmmsurenbHo 0,98%, cHIbkeHHe Ha 1O MEHbIIeH Mepe
wi npubmusutenbHo 1,0%) OTHOCHTENBPHO YPOBHA B KOHTPOJIBHOW KyJbType KieTok. B
WIIFOCTPATUBHBIX BapPHAHTAX OCYINECTBICHUS CHIDKEHHE, O0eCreunBaeMoe C IOMOIIBIO
crocobOB 1O HACTOSIIEMYy H300peTeHH0, TNpencTaBisier coOol CHibKkeHHe Ha Oolee
npubmmsutenvHo  100%, Hanpumep npubmmsurenvHo 200%, mnpubmmsutensHo  300%,
npubmmsutensHo 400%, npubmusurensHo 500%, npubmmsutensHo 600%, NMpUOIM3HTENBEHO
700%, mpubnusutensHo 800%, mpubmusutensHo 900% wnu gaxke npudamsurenabro 1000%
OTHOCHUTENIbHO YPOBHS B KOHTPOJIbHOM KYyJbType KJIETOK. B WIIIOCTpaTHBHBIX BapUaHTax
ocywmecteineHust ypoeHb TAF-, HM- wnn agyko3uampoBaHHBIX TIIHMKOGOPM Oenka sIBISETCS
MOHMKEHHBIM B MO MEHbLIEH Mepe WM MPUOJU3UTENbHO 1,5 pa3sa OTHOCHTENBHO TaKOBOTO B
KOHTPOJIBHOH KyJIbType KJIETOK. B MITIOCTpaTUBHBIX BapHaHTaxX OCyllecTBiIeHus ypoBeHb TAF-
, HM- nnm adyko3unnpoBaHHbIX TIHKOGOPM OeJiKa sIBJISIETCS MOHMKEHHBIM B 1O MEHbILEH Mepe
npuOJIM3UTENIbHO 2 pa3a OTHOCHTEJIBHO TAaKOBOI'O B KOHTPOJIBHON KyJbType KIEeTOK. B
WITFOCTPATHBHBIX BapHaHTaX ocyuiecTsieHust ypoBeHb TAF-, HM- unn adyKko3uInpoOBaHHBIX
rmukodopm Oenka sBIAETCS NMOHMKEHHBIM B IO MEHbIIEH Mepe NpHONIM3UTENbHO 3 pasa
OTHOCHUTENIbHO TaKOBOI'O B KOHTPOJBHON KyJbType KJIETOK. B MIIIOCTpaTUBHBIX BapuUaHTax
ocymecteineHust ypoeHb TAF-, HM- mnu agyko3nnnpoBaHHBIX TIIMKOGOPM Oenka sIBISETCS
NOHMKEHHBIM B TI0 MeHbIIeH Mepe mnpuOImM3uTeNnbHO 4 pa3a WIM B IO MEHbIIEH Mepe
NPUOU3UTENBHO S pa3 OTHOCUTEIBHO TAKOBOTO B KOHTPOJIBHOH KYJIBTYpP€ KIIETOK.

[00118] B wIIFOCTpAaTUBHBIX AacleKTaxX MOHIKEHHbIH ypoBeHb TAF-rimmkodopm
PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oenka HAOMIOAAOT WM MOTYT HaOMonaTh WK
BBIABIIIIOT WM MOTYT BBIBJSATH YK€ Ha NPHONM3UTENBHO 1-H A€Hb mocne MHOKyJsiuuu. B
WUTIOCTPATUBHBIX ~ aCHEKTaX IOHWXKEHHbIH ypoBeHb TAF-riamkopopM pekoMOMHAHTHOTO
TJIMKO3MJIMPOBAHHOIO Oeyika HAaOMIOAa0T MM MOTYT HAOMIOaTh MUIM BBISBISIOT WM MOTYT
BBIABJIATD YK€ HA NPUOIM3UTENBHO 2-H AeHb NOC/e HHOKYJSLUHI. B MIUTFOCTPaTUBHBIX acrekTax
NOHMKEHHbI  ypoBeHb TAF-riankodopM pekOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oeska
HAOJIOAIOT WJIM  MOTYT HAOMIOJaTh WM BBIIBISIFOT WM MOTYT BBISIBIATH YK€ Ha
NpUOU3UTENBHO 3-i eHb MOCHE WHOKYJSLUU. B MILTFOCTpaTHBHBIX acleKTaX MOHMKEHHBIH
ypoBeHb TAF-rmukodpopM pekOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oefika HaOJI0NaroT WU
MOTYT HaOJFOAATh WJIM BBIABISIEOT WJIM MOTYT BBbIABIISITH YK€ HAa MPHONU3HTENbHO 4-U JIEHb
NOCJIe€ MHOKYJISILMU. B MIUTIOCTpaTHBHBIX acmeKkTax MOHMKeHHbIH ypoeHb TAF-rmmkodopm
PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOrO Oesika HAOMIOAAOT MM MOTYT HaOMogaTh HIIN
BBIABJIIIOT WJIM MOTYT BBIIBIISATH IOCHE MPUONU3UTENBHO 5-TO OHS TMOCTe HHOKYyJsun. B
WIIFOCTPATUBHBIX ~ACMEKTax MOHWKEHHbIH ypoBeHb TAF-rmukodopM peKkoMOMHAHTHOTO
TJIUKO3MIIMPOBAHHOTO OeNika HaOJIOAar0T WJIM MOTYT HAaOMIOaTh WM BBIABISIOT WM MOTYT
BBIABJISATH MPUOJIM3UTEIBHO BO BpeMs cOopa OeJka U3 KyJIbTyphI KIETOK.

[00119] B mumocTpaTHBHBIX aclieKkTax MOHWXKeHHbIH ypoBeHb TAF-rimmkodopm Oenka
HAOIOAIOT  JIOJbIE, YeM [0 MNpHONM3UTENbHO 4-ro, MNpHOIM3UTENbHO S5-r0  HIIK
NpUONU3UTENBHO 6-TO JAHSA KyJbTUBHUPOBAHUS KJIETOK WJIM TIIOCJI€ HA4YaJbHOIO Mepuoaa

KyJbTUBUPOBAHMs KJIETOK. B MIMOCTpaTHUBHBIX acleKkTax IMOHWXKeHHbIH ypoBeHb TAF-
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rmukoopm  Oenka HAOMIOMAIOT B TeUYEHHE MNPHUOIM3UTENBHO 7, TPHONIM3UTENbHO 8,
npubnusuTensHo 9, mpudmmsurensHo 10, mpuOmusurensHo 11 nnm npubnmsurensHo 12 nHel
KYJIBTUBHPOBAHUS KJIETOK (TIOCJI€ WHOKYJIALMH) WM JOJblie (Hampumep, NMPUOIH3UTEIBHO 2
HeNeH, NMPHUONIU3UTENbHO 3 HeAeNH, NPUOMU3UTENbHO 4 Hemenu, mpuOnusuTenbHO 1 mecs,
npuOIM3UTENPHO 2 Mecsla, NPHONU3UTENBHO 3 Mecsla, NPUOIU3UTENbHO O MECSLeB HIIH
npubau3uTensHo 1 ron). B miumocTpaTUBHBIX acniekTax NOHMKeHHbIH ypoBeHb TAF-rimukopopm
Oenxa HaOMOAOT NPUOIU3UTENBHO BO BpeMst cOopa Oestka U3 KyJIbTYpbl KJIETOK.

[00120] UYro xkacaercs CrocoOOB IO HACTOSIIEMY H300PETEHHIO, MOAYJIHUPOBAHUE,
NOBBIIIEHHE WJIM CHUKEHHE, Ha KOTOPbIE OKAa3bIBAIOT BJIMSHUE TaKUE CHOCOOBI, MPUBOIST
OTHOCUTENIbHO "KOHTpoNs" WM "KOHTPOJBHON KyJbTYphl KJeTok." B HIMHOCTpaTHBHBIX
acrieKTaX KOHTPOJIbHBIM siBJisieTcst ypoBeHb TAF-rimkodopm Oenka, HaOmromaemplii Koraa He
OCYIIECTBIISIIOT CTaAuil crocoba Mo HACTOSAMEMY H300peTeHHI0. B MILUTIOCTPAaTUBHBIX acmeKTax
KOHTPOJIBHBIM siBJIsieTCs1 ypoBeHb T AF-riukodopm Oenka, HaOmoqaeMblil KOraa OCyIECTBISTFOT
U3BECTHBIN Crocod TONy4eHusi ¢ TMOMOIbI TexHomorun pekombunantHoit JIHK. B
WITFOCTPATUBHBIX aCMEeKTaX KOHTPOJIBHBIM sBJsieTcsl ypoBeHb TAF-rmukodopm, HaOmonaemMbIit
KOTJIa M3BECTHAs] KOHLIEHTPALIHSI TITFOKO3bI TN (PYKO3bI MONEPKIBAETCS] BO BPEMsI ITOJTyUEHHSI C
nomotneto TexHosnoruu pekomounantaoit JIHK. IIpumensieMelii B JaHHOM TOKYMEHTE TEPMHUH
"KOHTpOJIbHAsl KyJbTypa KJIETOK" O3HAuaeT KyJbTypy KJETOK, MOANEPKUBAEMYIO TaKUM K€
o0pa3oM, Kak U KyJbTypa KJIETOK, B OTHOIIEHUH KOTOPOW OCYIIECTBIIIIOT CTAAMH Crocoda o
HACTOSIIEMY M300peTeHUI0 (HarpuMep, KyJbTypa KJIETOK COTJIACHO PACKPBITHIM CIlocobam), 3a
UCKJTFOUEHHEM KOHIIEHTpaLuu (PyKO3bl/TIIIOKO3bl. B MIUTIOCTPAaTUBHBIX acrekTaXx KOHTPOJbHAs
KYJIBTYpa KJIETOK MPEACTaBJsieT COOON KyNbTypy KJIETOK, MOANEPKUBAEMYIO IMPU HU3BECTHBIX
paboumx MAM  CTAHAAPTHBIX  IapaMeTpax, BKJOYAas KOHTPOJBbHYIO  KOHLIEHTPALHIO
¢byxo3p/TroK03bl. [IpuMeHseMblil B JAHHOM AOKYMEHTE TEPMHH "KOHTPOJIbHASI KOHLIEHTPALIUS
(byko3p!" MM "KOHTPOJIbHASE KOHLIEHTPALMS TIIIOKO3bI" MOJKET OTHOCUTBCS K M3BECTHOH padoueit
KOHLIEHTPALUK (PYKO3bI/TIOKO3bI, HATIPUMEP K KOHLEHTPALUH (PYKO3BI/TIIOKO3bI B KYJIbTYpe
KJIETOK, TONJEPKMBAEMOW B TEPBbIi MOMEHT BPEMEHH WJIM B MOMEHT BpPEMEHHM Nepen
OCYIECTBJIEHHEM CIIOCOOOB MO HACTOSIIEMY H300peTeHnt0. B MIUTIOCTPAaTHBHBIX aCHeKTax
KOHTPOJIbHAsE ~ KOHLEHTpauus (PYKO3bI/TIIIOKO3bl  MPENCTABNSET COOOW  KOHLEHTPALHIO
(bYKO3BI/TTIFOKO3BI B KYJIBTYPE KIETOK, 1JIst KOTOpoi ypoBHU TAF M3BECTHBI MITH OTNPEIEIICHBL.

[00121] B wWUTIOCTPaTHBHBIX aCMEKTax CIMOCOOOB MOAYJIHPOBAHHUS O HACTOSIIEMY
M300pETEHNIO KOMITETEHTHbIE B OTHOIIEHHHM TJIMKO3WJIMPOBAHUSI KJIETKH HE SIBISOTCS
TeHETHYECKH MOIU(HUIIMPOBAHHBIMU JIJIsI OOECTIeYeHUsI HI3MEHEHUSI aKTUBHOCTU (pepMeHTa MyTH
de novo wim peyTHIM3aUMOHHOrO myTH. HeoOs3aTenbHO KOMIIETEHTHbIE B OTHOIIEHUH
TJTUKO3MIIMPOBAHMS KJIETKU HE SIBIIOTCS FeHETUYECKH MOAN(DULINPOBAHHBIMHU JUIsI O0ECTIEUeHUs
HOKayTa resa, kopupyouero GDP-keTo-6-1e30kcuMaHH030-3,5-3n1umepas, -4-penykrasy.

[00122] B miutroCTpaTHBHBIX ACMEKTAX TMOCTIE OCYIIECTBJICHHS CIIOCOOOB MO HACTOSIIIEMY
n300pereHnio ypoBeHb TAF-riankaHOB B KOMITO3UIIMM HAa OCHOBE aHTHTENA COCTABISIET MEHEe
npubnusutensHo 10%, Hampumep oT mnpuOmmsurensHo 2% a0 npubmusutensHo 6%, OT

npubnu3uTeNnbHO 2% 10 nmpudbIU3uTeNbHO 5% WM OT NPUOIM3UTENBHO 2% A0 MPUOIU3UTENBHO
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4%.

[00123] B mutroCTpaTHBHBIX ACMEKTaX MOCTE OCYIIECTBIICHHS CIIOCOOOB MO HACTOSIIIEMY
N300pETEHNIO YPOBEHD IIMKAHOB C BBICOKUM COJEPKAHUEM MaHHO3bI B KOMIIO3HMLIUU HA OCHOBE
aHTHUTEJIa COCTABJSIET MEeHee MpHUOIM3UTENbHO 3,5%, Heobs3aTenpHO OT npubmusurensHo 0,7%
10 npubnusutensHo 3,0%.

[00124] B uimroCTpaTUBHBIX ACMEKTaX MOCHE OCYIIECTBIEHHUs CIIOCOOOB MO HACTOSIIEMY
M300pETeHNI0 YPOBEHb a(yKO3HIMPOBAHHBIX IJIMKAHOB B KOMIIO3MLIMM HAa OCHOBE AHTHUTENA
COCTaBJISIET MeHee NpUOIM3UTENbHO 3,5%, HeoOs3arenbHO oOT mnpubausutTenbho 0,8% 10
npubIu3nuTENBHO 2,8%.

[00125] YUrto kacaercss criocoOOB MOAYJIMPOBAHUS, OMHCAHHBIX B JaHHOM JOKYMEHTE,
BKJIIOYAKOIMX Jo0aBieHue (PyKo3bl, KOHEYHAs KOHLeHTpauus (yKO3bl B Cpeae s
KYJIbTUBHPOBAHUS KJIETOK B PA3JIMYHBIX aCIEKTaX COCTaBisieT oT npudmmsurensHo 0,17 r/a no
npubnusutensHo 1,0 r/n wiu ot npubmmsurensyo 0,2 r/n no npudmmsurensao 0,5 r/n. OnxHako
paccMarpuBaeTcs J1r00asi 13 KOHLUEHTPAIMH (PYKO3bI, OIIMCAHHBIX B JAHHOM JOKYMEHTE.

[00126] Uto kacaercs criocoOOB MOAYJIMPOBAHUS, OMHCAHHBIX B JaHHOM JOKYMEHTE,
BKJIFOUAOINX J00aBII€HHE TIIFOKO3bl B CPENy AJIl KYJIbTUBHPOBAHHUS KIETOK, B HEKOTOPBIX
acTeKTax TIIFOKO3Yy H00aBISIOT B COOTBETCTBUU C PEKMMOM MOIMHUTKH TIIFOKO30MH, MPU KOTOPOM
o0ecrieunBarOT  JOCTHJKEHHWE  CpPefAHeH  KOHIEHTpPAUWU  TJEOKO3bl,  COCTABISIOLICH
npubnusuTensHo 10 /01 UM MeHblne Uiau NpUOIM3UTENbHO 9 T/1 mim MeHblne. B HEKOTOpPbIX
acrieKTaXx CpemHssl KOHLEHTpalUus IJIIOKO3bl COCTaBlsieT MeHee mnpudbnusutensHo 6,0 /1,
HeoOs13aTenbHO MeHee npuOnusutenbHo 4,0 1/71. B HEKOTOPBIX Cliydasix cpefHsss KOHLEHTPALHs
IJIFOKO3bl OCHOBaHAa HAa KOHLEHTpanMu (YyKo3bl B cpene Aisl KYJIbTHBUPOBAHUS KJIETOK.
Hanpumep, cpeaHO0 KOHLEHTPALUIO INIFOKO3bI MOJKHO PACCUUTATh HA OCHOBE (opMy.bl I:

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

®opmymna I,

rne T mpencrasnsier coboii 3amanubii % TAF-ramkanoB u cocraBiser ot 2,5% no
npubnusutensHo 6%, ot npubnusurenvHo 2,75% po mnpubmusurtensHo 5,5% wumm OT
npubmm3uTensHo 3% no npudmmsutensHo 5%; F mpencrasisier co0oil kKoHUeHTpauuio (/1)
¢dyxo3sl B cpene; u G nmpencranisieT coO0H CPeHIO KOHIEHTPALUIO TIIFOKO3BI (T/31).

[00127] B HacrosimieM W300pEeTeHUH JOMOJHUTEIBHO MPEIyCMOTPEHBI CIOCOOBI
MOIYJHPOBaHUSl (CHUJKEHHUS WJIM TIOBBILICHUS) YPOBHS a(yKOSWIMPOBAHHBIX TJIMKAHOB B
KOMITIO3UIIUM Ha OCHOBE PEKOMOMHAHTHOIO TJIMKO3WJIMPOBAHHOrO Oenka (Hampumep,
KOMITO3UIIMM Ha OCHOBE aHTHUTEJA MJIH KOMITO3UIIMH HA OCHOBE CBSI3BIBAIOLIETO OEJIKa HAa OCHOBE
aHTHTEJA), TIOJyYEHHOT'O C TIOMOIIBI KOMIIETEHTHBIX B OTHOIIEHUH TITMKO3UJIHMPOBAHUS KIIETOK.
B mmmrocTpaTHBHBIX BapuUaHTaX OCYINECTBJICHUS CIIOCOO BKIFOYAET CHUKEHHE 3HadeHus pH
cpeabl Al KyJIbTUBUPOBAHUS KJIETOK HAa 3HAYEHHUe, cocTaBisifoinee ot npudausurensHo 0,03 mo
npubnusutensHo 1,2 (mampumep, ot 0,05 mno mpubmmsurensHo 1,0), A7 CHIKEHUS YPOBHS
aQyKO3WIMPOBAHHBIX  TIJIMKAHOB B  KOMIIO3MIMM HAa  OCHOBE  PEKOMOHWHAHTHOTO
TJIMKO3MIIMPOBAHHOTO OefKa (HampruMep, KOMIIO3ULIUN Ha OCHOBE aHTHUTENA UM KOMITO3HIIUU Ha

OCHOBE CBSI3BIBAIOIIEIO O€JKa Ha OCHOBE aHTI/ITeJ'Ia) Ha 3HAQYCHHEC, COCTABJIAOIICEC OT
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npudmmsuTensHo 0,5% no mpubmusurensao 2% (Hanpumep, ot 0,5% no npubmusutensHo 1,5%,
or 0,5% no mnpubmmsurensho 1,0%, or 1,0% npo npubmusurensHo 2%, or 1,5% nmo
npudm3uTeNnbHo 2,0%), nin noBblleHne 3HaueHust pH cpensl 11t KyJIbTUBUPOBAHUS KJIETOK Ha
3Ha4YeHHe, cocTasistomee ot npudmmsurensHo 0,03 no nmpubnusurensHo 1,2 (Hanpumep, ot 0,05
no mnpubmmsurenbHo 1,0), Iy TOBBIIIEHUS YPOBHS a(pyKO3HIUPOBAHHBIX TJIMKAHOB B
KOMIIO3UI[MM Ha OCHOBE PEKOMOMHAHTHOIO TJIMKO3WJIMPOBAHHOrO Oenka (Hampumep,
KOMITO3UIIMH Ha OCHOBE aHTUTEJIAa WJIM KOMITO3ULIMH HAa OCHOBE CBSI3BIBAIOLIETO OeJIka Ha OCHOBE
aHTHUTeNla) Ha 3HAYEHHUE, COocTaBysiomee oT npubnusurenbHo 0,5% no npubnusurenbHo 2%
(Hampumep, ot 0,5% no npudmuzurensHo 1,5%, ot 0,5% no npubausurensHo 1,0%, ot 1,0% no
npubnusutensHo 2%, ot 1,5% no mpubmusurensHo 2,0%). B MIUTIOCTpAaTHUBHBIX aCHEKTax
crocod BKJIFOYAET CHW)XKEeHUEe 3HadYeHusi pH cpenbl uisi KyJbTUBUPOBAHUS KIETOK HA 3HAYEHUE,
cocrapysitonnee ot npudmusurensHo 0,05 mo npubnusurensHo 1,2 (Hampumep, 0,06, 0,07, 0,08,
0,09, 1,1, 1,11, 1,12, 1,13, 1,14, 1,15, 1,16, 1,17, 1,18, 1,19, 1,20), ansd CHMKEHUS YPOBHS
apyKO3WIMPOBAHHBIX ~ TJUKAHOB B  KOMIIO3WIMH HAa  OCHOBE  PEKOMOWHAHTHOTO
TJIMKO3UJIUPOBAHHOTO Oejika (HampuMep, KOMITO3ULIUK HA OCHOBE aHTUTEJA UM KOMIIO3HUIIMH Ha
OCHOBE CBSI3BIBAIOINErO O€jKa HAa OCHOBE AaHTUTENla) Ha 3HA4YeHHWe, COCTABISIOMEe OT
npudmmsuTensHo 1% no nmpubnusurensao 2% (Hanpumep, ot 1,0% mo 1,5%, ot 1,5% no 2,0%),
WIA TOBbIIEHHWE 3HadeHWss pH cpembl 1l KyJIbTHUBUPOBAHUS KJIETOK Ha 3HAUYEHUE,
cocrasisitoniee ot npudmmsurensbHo 0,05 mo npubnusurensHo 1,2 (Hampumep, 0,06, 0,07, 0,08,
0,09, 1,1, 1,11, 1,12, 1,13, 1,14, 1,15, 1,16, 1,17, 1,18, 1,19, 1,20), njsi nOBBIIIEHUS] YPOBHS
apyKO3WIMPOBAHHBIX  TJUKAHOB B  KOMIIO3UIMH HAa  OCHOBE  PEKOMOWHAHTHOTO
TJIMKO3UJIMPOBAHHOTO Oefka (HampuMep, KOMIIO3ULIMY Ha OCHOBE aHTUTENA WIIH KOMITO3ULIMH Ha
OCHOBE CBsI3bIBAIOIIErO0 Oelika Ha OCHOBE AaHTHTEJAa) HAa 3HA4YeHHe, COCTABISIOLIEE OT
npubnusuTensHo 1% o npubnusutensHo 2% (Hampumep, ot 1,0% mo 1,5%, ot 1,5% no 2,0%).
B pasnnunbIx ciy4asix crnoco0 BKIIFOYAET CHIDKEHHe 3HaYeHus: pH cpenbl s KyJIbTHBHPOBAHUS
KJIETOK Ha 3Ha4eHue, cocrapjsitomiee oT npudmmsutenbHo 0,03 no mpubnusurensHo 0,07
(Hampumep, 0,03, 0,04, 0,05, 0,06, 0,07), myis CHIXKEHUST YPOBHS apyKO3UITUPOBAHHBIX TITMKAHOB
B KOMIIO3WIIMM Ha OCHOBE PEKOMOMHAHTHOIO TJIMKO3UJIUPOBAHHOTO Oenka (Hampumep,
KOMITO3HUIIMH Ha OCHOBE aHTHUTEJIA WJIM KOMITO3UI[UU Ha OCHOBE CBSI3BIBAIOIIErO OeJika Ha OCHOBE
aHTHUTENla) HA 3HAYeHHe, COCTaBJisiolnee or nmpudmusutenbHo 0,5% no mpubmusurensro 1,1%
(mampumep, 0,05%, 0,06%, 0,07%, 0,08%, 0,09%, 1,0%, 1,01%, 1,02%, 1,03%, 1,04%, 1,05%,
1,06%, 1,07%, 1,08%, 1,09%, 1,10%), wunu mnoBbllneHne 3HaYeHuss pH cpembr s
KyJbTUBHPOBAHUSl KJIETOK HAa 3HA4YeHHWEe, cocTaBisifomee ot mnpuOmusurensHo 0,03 no
npubmmsutensuo 0,07 (manpumep, 0,03, 0,04, 0,05, 0,06, 0,07), nisi MOBBIMIEHUS YPOBHS
apyKO3WIMPOBAHHBIX  TJUKAHOB B  KOMIIO3WIIMM HAa  OCHOBE  PEKOMOMHAHTHOTO
TIMKO3UJINPOBAHHOTO Oejika (HampuMep, KOMITO3ULIUK HA OCHOBE AHTUTEJA WM KOMIIO3HUIIMH Ha
OCHOBE CBSI3BIBAIOINErO O€jKa Ha OCHOBE AaHTUTENa) Ha 3HAYEeHHWe, COCTABISIONIEe OT
npudmmsutensHo 0,5% no mpubnusurensHo 1,1% (Hampumep, 0,05%, 0,06%, 0,07%, 0,08%,
0,09%, 1,0%, 1,01%, 1,02%, 1,03%, 1,04%, 1,05%, 1,06%, 1,07%, 1,08%, 1,09%, 1,10%).

[00128] B nmaHHOM AOKyMEHTE TakKe IMPEeNyCMOTPEHBI CIOCOObI CHUKEHHS YPOBHS
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ayKO3WIMPOBAHHBIX  TJUKAHOB B  KOMIIO3WIHMH HA  OCHOBE  PEKOMOMHAHTHOTO
TJIMKO3UJIMPOBAHHOTO Oejka (HampuMep, KOMIIO3UIIMKA Ha OCHOBE aHTUTEN A WM KOMITO3UIIMH Ha
OCHOBE CBSI3BIBAIOLIETO OeIka Ha OCHOBE aHTHTENA), MOJYUYEHHOTO ¢ MOMOLIBI0 KOMITETEHTHBIX B
OTHOIICHUU TJIMKO3WJIMPOBAHUS KJIETOK, Ha 3HAUYEHUE, COCTABJISIIOINEee OT MpHOIM3uTeNbHO 1%
1o npubnuzutenbHo 2%. B MTIOCTPATHUBHBIX BapUaHTaX OCYIIECTBIIEHHS CIOCOO BKIIFOYAET
CHIDKeHUe 3HaueHus pH cpenbl 1l KyJIbTUBUPOBAHUS KJIETOK HA 3HAUEHUE, COCTABIISIIOLIEE OT
npubmmsutensHo 0,05 no mpubmmsurensHo 1,2. HeoOs3aTrenbHO crnoco0 BKIIIOYAET CHIDKEHHE
3HaveHus pH Ha 3HaueHue, cocrapjsitoinee oT npudausureapbHo 0,05 no npudnusureasHo 0,07,
ISl CHUDKEHUsI YPOBHSI a)yKO3WITMPOBAHHBIX TIMKAHOB HA MPHOIU3UTENBHO 1% WU CHUKEHHE
3HaueHus pH Ha 3Ha4eHwue, cocrapisitomee or npudnmmsurenbHo 0,09 no npudnusurenabHo 1,2,
IUIE CHIDKEHHsI YPOBHsS adyKO3WIMPOBAHHBIX TJIMKAHOB Ha Oojiee mpubOmusurtensHo 1,5%. B
Pa3JIMUHBIX AaCMEeKTaX CIOCO0 BKIIIOYAET KYyJBTHBHPOBAHHE KJIETOK MpH 3HadeHun pH,
cocraBisitomieM OT mpudmmsuTensHo 7,10 po npubmmsurensHo 7,20, HeoOs3aTeNbHO OT
npubnusuTensHo 7,12 no npubnmsurensHo 7,19.

[00129] Kpome Toro, mpenycMOTpeHbI CTIOCOOBI CHUKEHHSI YPOBHS a(hyKO3UITHPOBAHHBIX
TJIMKAHOB B KOMITO3UIIMU HA OCHOBE PEKOMOWHAHTHOTO MIMKO3MJIMPOBAHHOTO Oelika (Hampumep,
KOMITO3UIIMH Ha OCHOBE aHTHUTEJIA HJIH KOMITO3UIIMH Ha OCHOBE CBSI3bIBAIOILIETO OeIka Ha OCHOBE
AHTHUTEJIA), MOJYYEHHOTO C TIOMOIIBK) KOMIIETEHTHBIX B OTHOIIECHHUU TTMKO3WJIMNPOBAHUS KIIETOK,
Ha 3HaueHWe, cocrapysomee ot npudbnusurenpbHo 0,5% no mnpubmusurensao 1,1%. B
WUTIOCTPATUBHBIX BAPUAHTAX OCYIIECTBJICHHUS CIIOCOO BKIIFOYAET CHIDKEHUE 3HaYeHust pH cpenbr
I KyJIbTUBUPOBAHMs KiIeTok Ha mpuommsurensHo 0,03-0,07. B pa3nuyHbIX acmekTax Crocod
BKJIIOYAEeT CHIDKeHUEe 3HaueHusi pH Ha 3HaueHue, cocrapstomee oT npudausutensHo 0,03 mo
npubmmsutrensHo 0,06, nnsg  CHKEHUST ypoBHA  adyKO3WIMPOBAHHBIX TJIMKAHOB  HA
npubmmsutensHo 0,8%. B HEKOTOpBIX acmekrax crocod BKIFOUAeT CHIXKEeHue 3HadeHus: pH Ha
3Ha4YeHHe, cocTapsiromee or npudausutenbHo 0,05 no mpubnusurensuo 0,07, AN CHUKEHUS
ypOBHs ad) YKO3UJTUPOBAHHBIX TJIHKAHOB Ha MPUOIM3UTEIbHO 1%. B pasauuHbIX ciaydasx crocod
BKJIIOYAET KYJIbTUBUPOBAHME KJIETOK MpH 3HaueHuu pH, COCTaBisIOmEM OT MPUOIHM3UTENTHEHO
7,05 no mpubnusurensHo 7,15, HeobOs3aTeNbHO OT MPUOIU3UTENBHO 7,07 00 NMPUOTU3UTENBHO
7,13.

[00130] B HacTosmeM H300peTEeHHH MPEIYCMOTPEHBI CIOCOOBI TOBBIIICHUS YPOBHS
ayKO3WJIIMPOBAHHBIX  TJUKAHOB B  KOMIIO3WIMM  HAa  OCHOBE  PEKOMOMHAHTHOTO
TIMKO3UJIUPOBAHHOTO Oejika (HampuMep, KOMITO3ULIUK HA OCHOBE aHTUTEJNA U KOMIIO3HUIIMH Ha
OCHOBE CBSI3BIBAIOIIETO OeJika Ha OCHOBE AHTUTEJIA), MTOJyY€HHOTO C TTOMOIIBbI0 KOMITETEHTHBIX B
OTHOIICHUU TJIMKO3WJIMPOBAHUS KJIETOK, HAa 3HAYEHUE, COCTABJISIFOINEe OT MpHOIM3UTENbHO 1%
no npubnusurenpbHo 2%. B MILTFOCTpaTUBHBIX BapHaHTaX OCYINECTBJICHHs] CHOCOO BKJIFOYAET
noBbIeHUe 3HaUeHUs: pH cpenbl 1 KyJbTUBUPOBAHUS KJIETOK HA 3HAUYEHHE, COCTABJISIONIEE OT
npubnusutensHo 0,05 o mpubnusurensHo 1,2. Heobs3aTenbHO CcIOCO0 BKIIFOYAET MOBBIIIEHHE
3HaueHus1 pH Ha 3HaueHue, cocrasisitoliee oT npudausureabao 0,05 no npubnusurensao 0,07,
IUIsE  CHUKEHHsI YPOBHSI a(yKO3WJIMPOBAHHBIX TJIMKAHOB Ha mnpuOmusurenbHo 1% wmu

noBbllleHNe 3HadeHuss pH Ha 3HadeHue, cocraBisromee or mnpudausurensHo 0,09 no
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npubnusuTensHo 1,2, [ns CHIDKEHHWsT YpoOBHS ayKO3MJIMPOBAHHBIX TJIMKAHOB Ha Oojee
npubnusutensHo 1,5%. B HEKOTOpBIX acmekTax Croco0 BKIIOYAET KyJIbTHBHPOBAHUE KIIETOK
npu 3HaueHnn pH, cocraBmsmomem ot mnpuOmmsurensHo 7,10 mo mpubnusurensHo 7,20,
HeoOs3aTeIbHO OT npudau3uTeNnbHO 7,12 1o npubnusurensuo 7,19.

[00131] B HacrosimieM H300pETEHNM TaKKe MPEIyCMOTPEHBI CIIOCOOBI MOBBILICHUS
YpOBHS a(yKO3MJIMPOBAHHBIX TIJIMKAHOB B KOMIIO3MLIMM HA OCHOBE PEKOMOWHAHTHOIO
TJIMKO3WJIMPOBAHHOTO Oeska (HarmpuMep, KOMIO3ULIMKM HA OCHOBE aHTUTENA WM KOMITIO3HLIUH Ha
OCHOBE CBSI3bIBAIOIErO OeJIKa Ha OCHOBE aHTUTEJIA), MOJYYEHHOTO C MOMOIIBI) KOMITETEHTHBIX B
OTHOLIEHHUH TJINKO3WJIMPOBAHUSI KJIETOK, HA 3HAUEHHE, COCTaBsIoee oT nmpudansutensHo 0,5%
1o npudmmsuTenbHo 1,1%. B MUTOCTpaTUBHBIX BapUAHTAX OCYIIECTBIEHUS CIOCOO BKIFOYAET
NOBBIIIEHHNE 3Ha4YeHUs1 pH cpenbl st KyJIbTUBUPOBAHUS KJIETOK Ha npuomusurensao 0,03-0,07,
WIM TIOBBIIEHWE 3HaueHus: pH Ha 3HaveHwue, coctaBistomee or npudausutenpsHo 0,03 nmo
npubnusutensHo 0,06, nust  CHWKEHHWsT YpOBHSA — ayKO3WIMPOBAHHBIX TJIMKAHOB HA
npubmmsutensio 0,8%, win moBblmeHue 3HaYeHuss pH Ha 3Ha4YeHHWe, COCTABJISIFOIIEE OT
npubnusutensHo 0,05 mo mpubnusurensHo 0,07, Ay CHIXKEHUS! YPOBHA ayKO3WIMPOBAHHBIX
TJIUKAHOB Ha MPUOIM3UTENbHO 1%. B pasnuyHbIX ciaydasx crnoco0 BKIIFOYAET KyJIbTHUBHPOBAHUE
KJIETOK TpH 3HaueHuu pH, cocTassiromeM ot npubnusureabHo 7,05 no npubmmsurensHo 7,15,
HeoOs3aTebHO OT npudausuTensHo 7,07 no npudnmsurensHo 7,13,

[00132] B mo0oM w©3 BBIMIEyKAa3aHHBIX CHOCOOOB 3HaueHue pH cpemsr st
KYJIbTUBHPOBAHUSI KJIETOK Ha BCEM MPOTSIKEHWH KYJIbTUBHUPOBAHUsS cocTaBisier Oonee 7,0,
HeoOsi3aTenpHO OT Oomee 7,05 nmo wmenee 7,2. B HEKOTOpBIX acmeKTax ypOBEHb
aQyKO3WIMPOBAHHBIX  TIJIMKAHOB B  KOMIIO3MIIMM HAa  OCHOBE  PEKOMOHWHAHTHOTIO
TJIMKO3WJIMPOBAHHOTO Oejka (HarnpuMep, KOMITO3HLIMH Ha OCHOBE aHTUTENA WM KOMITIO3ULIUH Ha
OCHOBE CBSI3BIBAIOIIErO Oejika Ha OCHOBE aHTHTEJA) COCTAaBJIsAET MeHee mpuOan3uTenbHo 10%,
HampuMep OT NMPHOIM3UTENBbHO 6,2% 1m0 mpuOmu3uTeNnbHO 8,4%. B 000M U3 BhILIEyKa3aHHBIX
croco0OB Temmeparypa H3MeHsieTcsi Ha MeHee 2 rpaayca C B TeueHwe mepuona
KyJIbTUBHPOBaHUs. Hampumep, B HEKOTOPBIX aCHEKTax TEMIIEpaTypa KyJbTYpbl H3MEHSETCS Ha
He Oomee 1,5 mmm 1,0 rpagyca C. B m000M H3 BhINIEYKa3aHHBIX CIIOCOOOB cpema uis
KYJIbTUBHPOBAHUSI KJIETOK HE CONEPIKUT KAKUX-THOO TMOANAFOINMXCS BBISIBICHUIO KOJUYECTB
Mapranua win 6eranHa. Cpena Ui KyJIbTUBUPOBAHUS KJIETOK B HEKOTOPBIX aCIEeKTaX CONEPIKUT
or mnpubmusurensHo 0,10 r/nm go mpubmmsurensHo 1,0 1/nm ¢Qyko3bl, HEOOA3aTENBHO OT
npubmmsutensio 0,17 no mpubmusurenso 1,0 1/n  ¢yko3sl. HeobsizarenpHo (ykosa
NPUCYTCTBYET B CpPele AJIsl KYJIbTUBUPOBAHUS B KOHLIEHTPAIMU MeHee pudnusutensHo 0,75 1/7,
MeHee npuommsuTenasHo 0,6 /1 wim ot npubnusurensHo 0,2 r/n no npudnmsurensHo 0,5 /1.
JlobaBneHne uian npucyTcTBre (PyKo3bl B cpene I KYJIbTUBHPOBAHUS MOXKET COOTBETCTBOBATH
mo00My W3 TPUHIHIIOB, MPEIyCMOTPEHHBIX B JAHHOM JOKYMEHTE. B MILIOCTpaTHBHBIX
acrieKTaX KOMITETEHTHbIE B OTHOIIEHUH TJIMKO3UJIMPOBAHUS KJIETKH HE SBISIFOTCS T€HETUYECKU
MOIU(PHUIMPOBAHHBIMY Il OOECTIEUEHNsI I3MEHEHNsI aKTUBHOCTU (pepMeHTa nyTH de novo HUiH
PEeYTHIN3ALOHOr0 MyTH. B m000M 13 BbIIIEYKa3aHHBIX CIIOCOOOB IIIIOKO3Y H0OABISIIOT B Cpeny

AJis1 KYJIbTUBHUPOBAHUSA KJIIETOK B COOTBETCTBUU C PEXKNUMOM IOATIUTKHN FHmKOBOﬁ, IIpu KOTOpOM
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o0ecrieunBarOT  JOCTHJKEHHWE  CpefHed  KOHIEHTPAUWMU  TJEOKO3bl,  COCTABISIOLIECH
npubnusuTensHo 10 1/ umn MeHbIne. I MF0K03y MOXKHO TOOABISITh B COOTBETCTBHHU C JIOOBIM M3
NPUHLHIIOB, IPEIYyCMOTPEHHBIX B JAHHOM JOKYMEHTE.

[00133] Kak paccmorpeno Bbime, TAF-rnmmkanbl npenctaBisitoT COOOM CymMMapHOe
konudyectBo HM-rnukaHoB M aQyKO3UIMPOBAHHBIX I'NTUKAHOB. COOTBETCTBEHHO, PACKPBIThIE B
JaHHOM JIOKYMEHTE CIOcOObI MOAYIHpOBaHUS a(yKO3WIMPOBAHHBIX TIJIMKAHOB OyAyT B
PasIMUHBIX Cilydasix o0ecrieunBaTh MoayiupoBaHue ypoBHs TAF-TiMkaHOB B KOMIIO3UIIMU Ha
OCHOBE PEKOMOMHAHTHOTO TJIMKO3MJIMPOBAHHOTO Oenka (HampuMmep, KOMITO3ULIMU HAa OCHOBE
aHTHUTENAa WM KOMIIO3UI[MM HAa OCHOBE CBS3bIBAIOIIETO O€jka HAa OCHOBE AHTHUTENA).
COOTBETCTBEHHO, B JAaHHOM JOKYMEHTE MPEAyCMOTPEHBI CIIOCOObI MOAYJIMPOBAHUS YPOBHS
TAF-rMkaHOB B KOMIIO3MLIMM HAa OCHOBE PEKOMOWHAHTHOTO TJIMKO3MJIMPOBAHHOTO Oejka
(HarmpuMep, KOMITO3UIIMM HA OCHOBE AHTHUTENA WJIM KOMITO3MIMH Ha OCHOBE CBSI3BIBAIOIIETO
Oemka Ha OCHOBE AHTHTENA), MOJYYEHHOTO C TIOMOINBI) KOMIIETEHTHBIX B OTHOIICHUH
TJIUKO3MIIMPOBAHMS KJIETOK. B MIUTIOCTPAaTHUBHBIX acrekTax CIoco0 BKIIOYAET MOIYJIMPOBAHHE
ypOBHS adyKO3WIMPOBAHHBIX TJIMKAHOB B KOMIIO3ULMM HAa OCHOBE PEKOMOMHAHTHOIO
TJIUKO3MIIMPOBAHHOTO Oefka (HarmpuMep, KOMIIO3ULIMK Ha OCHOBE aHTHTENA WJIH KOMITO3UIIMU Ha
OCHOBE CBSI3bIBAIOIIETO Oellka Ha OCHOBE AHTUTENA) B COOTBETCTBUU C PACKPBITBIM B JAHHOM
IOKyMEHTE CrmocoOOM  MOAYJIHMPOBAaHUS YPOBHS  a(pyKO3MJIMPOBAHHBIX TIJIMKAHOB. B
WIIFOCTPATUBHBIX ~BapUAaHTaX OCYLIECTBIEHUs cnoco0 moaymupoBaHusi TAF-rimmukaHoB
BKJIFOYAET CHIDKEHHE YPOBHSA Aa(yKO3WIMPOBAHHBIX TIJIMKAHOB B KOMIIO3MLIMM HAa OCHOBE
PEKOMOMHAHTHOTO INIMKO3WJIMPOBAHHOTO Oenka (Hampumep, KOMIIO3MLIMU Ha OCHOBE aHTUTENA
WM KOMIIO3ULIMM HAa OCHOBE CBS3BIBAIOINErO O€Jlika Ha OCHOBE aHTHUTENA) B COOTBETCTBUU C
PACKpPBITHIM B JAHHOM JJOKYMEHTE CIIOCOOOM CHMKEHUs YPOBHS a()yKO3UIMPOBAHHBIX TJIMKAHOB
WIN TIOBBIIIEHHE YPOBHS a(yKO3MJIMPOBAHHBIX TIJMKAHOB B KOMIIO3MLIMM HAa OCHOBE
PEKOMOMHAHTHOTO TIIMKO3WJIMPOBAHHOTO Oenka (HampuMep, KOMIO3ULMN Ha OCHOBE aHTHUTENA
WIA KOMIO3ULIMU HAa OCHOBE CBS3BIBAIOINErO O€Jika Ha OCHOBE aHTUTENA) B COOTBETCTBHH C
pPACKpBITBIM B IaHHOM JOKYMEHTE CIOCOOOM TMOBBIIIEHUS YPOBHS a(yKO3UIHMPOBAHHBIX
TJTUKAHOB.

[00134] Kpome TOro, B HacTOsIIEM H300PETEHHUH MPENyCMOTPEH CHOCOO IMOTy4YeHHs
KOMITO3UIIMN Ha OCHOBE aHTHTENA, II€ YPOBEHb ayKO3MIUPOBAHHBIX TJIMKAHOB B KOMITO3ULIH
Ha OCHOBE aHTHTENla COCTABJISIET OT MNpUONMM3HTENbHO 6,2% no mnpudmusurensHo 8,4%. B
WITFOCTPATUBHBIX BAPHAHTAX OCYLIECTBICHHS CIOCOO BKIIFOYAET MOAAEP’KAaHHE KOMIETEHTHBIX
B OTHOIIEHUH TJIMKO3MJIMPOBAHUS KJIETOK B CpPele Uil KYJIbTUBHPOBAHUS KIETOK MPU 3HAYCHUH
pH ot 6onee 7,05 no menee 7,2,

r1e HeoOs3aTeNbHO:

(A) snauenme pH cpenbl mysi KyJNbTUBHPOBAHMS KJIETOK HM3MEHst0oT Ha Menee 0,15
(reobsi3arenbHO Ha MeHee 0,10) B TeueHHe nepruona KyJIbTHBUPOBAHUS, WITH

(B) temmepatypy cpeabl sl KyJbTUBHUPOBAHMS KJIETOK M3MEHSIOT Ha He Oosee 2
rpanyca C, wiu

(C) cnoco0 He BKJIIOYAET KYJBTUBHPOBAHHE KJIETOK B Cpene il KyJbTUBHPOBAHUS
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KJIETOK, CONeprKalleii Mapranen Wik OeTanH, Win

(D) xomOunHanmst nyx wim tpex u3 (A), (B) u (C).

[00135] B pasnuunbix acnektax 3HaueHue pH nonmepxusatoT Ha ypoBHe pH ot
npudmsutensuo 7,07 no npubnusurensuo 7,19 (manpumep, 7,08, 7,09, 7,10, 7,11, 7,12, 7,13,
7,14, 7,15, 7,16, 7,17, 7,18 unu 7,19) B TeueHHe mepHoAa KyJbTHBHPOBAHUS, HEOOsI3aTEIbHO,
rae 3HaueHue pH mopmepkuBaroT Ha ypoBHE OT mpubamsurensHo 7,07 wum OoJblie 10 MeHee
7,10, unu ot npubnusutenbHo 7,10 wiu Oonbiue 1o menee 7,15, win ot npubausurenasHo 7,15
win Oonblie 10 npuOM3uTeabHo 7,19. B pa3nuyHbX acnekTax ypoBeHb adyKO3UIMPOBAHHBIX
IJIMKAHOB B KOMIIO3MLIMM HAa OCHOBE AaHTUTENa COCTABIsIET MeHee mpubausutensHo 10%,
Heo0s13aTeNIbHO OT MpUOMU3UTENbHO 6,2% no npudmmsurensHo 8,4%. B pasnuyHbIX Citydasx
Temmneparypa u3MeHsieTcsi Ha MeHee 2 rpanyca C B TedyeHue mepHoaa KyJbTHBHPOBAHUS,
HeoOs3aTeIbHO TeMIIEpaTypa KyJbTypbl U3MeHsieTcst Ha He Oojyee 1,5 wim 1,0 rpagyca C. B
Pa3NUYHBIX AaCMEeKTax Cpeda MAJsl KYJbTUBUPOBAHMSA KJIETOK HE COAEPIKUT KaKHX-JIUOO
MOJAIOIINXCS] BBISIBJIEHUIO KOJIMYECTB MapraHua win OeranHa. B WUTIOCTPAaTUBHBIX acreKTax
cpema Ui KyJbTUBUPOBAHHS KJIETOK comepxutr or npudbnusurenbHo 0,10 r/m  mo
npudmmsuTensHo 1,0 /1 Gyko3sl, HeoOs3aTebHO OT npuoan3uTeNnbHO 0,17 10 NMPUOIH3UTENTBEHO
1,0 r/n ¢yko3sl, HeoOs3aTenbHO (yKO3a MPHUCYTCTBYET B Cpene Al KyJbTHBHPOBAHUS B
KOHLIEHTpaun MeHee npudbmusutenvHo 0,75 r/m, meHee mnpuOmusurensHo 0,6 r/m wimm oT
npudmmsuTensHo 0,2 /1 o npubmmsutensHo 0,5 /1. B HEKOTOPBIX acnekTaX KOMIIETEHTHBIE B
OTHOILIEHUU TJINKO3WJINPOBAHMS KJIETKH HE SIBIISIOTCS T€HETHYECKH MOAM(DULIMPOBAHHBIMH IS
o0ecrieueHNs1 N3MEHEHUsI aKTUBHOCTH (pepMeHTa IMyTH de NOVO WM PeyTHIIN3aLUOHHOTO MyTH, U
B HEKOTOPBIX AaCHEKTax TIJII0KO3y [M0OABJSIOT B Cpedy Al KyJbTHUBUPOBAHUS KIJIETOK B
COOTBETCTBUH C PEKUMOM MOJNHUTKH TJIIOKO30H, NMPU KOTOPOM OOECNEeYMBAIOT IOCTIHIKEHUE
CpeaHel KOHLIEHTPALUH TJIFOKO3bI, COCTABJISIONIEH mpuOmu3uTenbHo 10 1/ Wi MeHbIe.

[00136] Hanrocmpamuensie sapuanmol ocyujecmenenus

[00137] B HacTosiieM M300peTeHNH MPeayCMOTPEHbI CIIOCOOBI MOTyUEHHs] KOMITO3ULITH
HA OCHOBE PEKOMOMHAHTHOTO TJIMKO3WJIMPOBAHHOTO Oelika (HampuMep, KOMIIO3UIIMUA Ha OCHOBE
aHTHUTENa WJIM KOMIIO3MIIMM HAa OCHOBE CBS3BIBAIOIIErO OelKka Ha OCHOBE aHTHTENa). B
WITFOCTPATUBHBIX BAPUAHTAX OCYLIECTBICHHS CIOCOO BKIIFOYAET MOANEPKAHHE KOMIETEHTHBIX
B OTHOLICHUH TJIMKO3WJIMPOBAHUS KJIETOK B CPeAe JJIsl KYJbTHBUPOBAHUS KJIETOK, COAEpIKaIIeH
($yKO3y W/WIM TIIOKO3Yy B OMpENeNeHHOH KOHIEHTPALUH, OIMMCAHHOW B JAHHOM JIOKYMEHTE,
3aBucsame or TpeOyemoro ypoHsa TAF-rmmkodopMm. B  mumoCcTpaTUBHBIX BapHaHTax
ocymectieHust ypoBeHb TAF-rmukogopM B KOMIO3MLMHM HAa OCHOBE PEKOMOWHAHTHOIO
TJIUKO3MIIMPOBAHHOTO OeJKka (HampruMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA WJIH KOMITO3ULIUU Ha
OCHOBE CBSI3bIBAIOINEr0 OeNKka Ha OCHOBE aHTUTENA) COCTaBisieT npuoOmmsurensHo 10% wmm
MEHBIIE, U B HJUTFOCTPATUBHBIX aCMEKTaX CIOCO0 BKIIIOYAET MOANEPKAHNE KOMIIETEHTHBIX B
OTHOILIEHUH TJUKO3WJIMPOBAHUS KJIETOK B Cpene I KyJbTHBUPOBAHUS KIIETOK, COAep Kalieit
¢yko3y, rme ¢yko3a MPHCYTCTBYET B CpeAe Uil KyJbTUBHPOBAHHUS B KOHLEHTPALUH,
cocTasisiroiet or nmpudnusurtenshHo 0,17 r/n no nmpubnusurensHo 1,0 r/n. B ummrocTpaTuBHbIX

BapUaHTax ocyuiecTBieHuss ypoBeHb TAF-rmukopopM B KOMIO3MLIMHM HAa  OCHOBE
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PEKOMOMHAHTHOTO TNIMKO3WJIMPOBAHHOTO Oenika (HampuMep, KOMIO3MLMN HAa OCHOBE aHTUTENA
WIM KOMIIO3UIMM Ha OCHOBE CBS3BIBAIOIIErO O€jka Ha OCHOBE AaHTHUTENA) COCTaBISET
npubnusutensHo 10% wnam MeHblle, W B HMUIIOCTPATUBHBIX AaCHEKTaX CIOCOO BKIIOYAET
NOJ/Aep)KaHHE KOMIIETEHTHbIX B OTHOLIEHMM TJIMKO3WJIMPOBAHUS KIETOK B cpene Il
KyJIbTUBHPOBAHUS KJIIETOK, copaeprkaineld (ykosdy, rae (ykosa NPUCYTCTBYET B cCpene Il
KYJbTUBUPOBAHUSI B KOHIIEHTpAIMH, cOCTaBistomell or mnpudmusurensho 0,1 r/m mo
npubausutensHo 1,0 /71, ¥ rie KOMIETEHTHbIE B OTHOLICHUH TIIMKO3MJIMPOBAHMS KJIETKH HE
SIBJIIEOTCSI  T€HETHMYECKH MOAU(UIMPOBAHHBIMU Uil OOECTIeYeHHs] M3MEHEHHs] aKTHBHOCTH
¢depmenta nytu de NOVO WM PEYyTHIIM3ALHMOHHOTO MyTH. B HacTosimem H300peTeHHH Takxke
NPEAYCMOTPEHbI ~ CIOCOOBI  MOJyYeHUss KOMIIO3MLMUM HAa OCHOBE  PEKOMOWHAHTHOTO
TJTUKO3MIIMPOBAHHOTO OesKa (HampuMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA WM KOMITO3UIUU Ha
OCHOBE CBS3bIBAIOLIEr0 O€jka Ha OCHOBE AHTHUTENA), BKIIOYAOIIUE MOIACpIKaHUE
KOMIIETEHTHBIX B OTHOIIGHUH TJIMKO3WJIHPOBAHUS KIETOK B Cpene Ui KYJIbTUBHUPOBAHHS
KJIETOK, coxepkamell ¢Qykoly M TOKo3y, rae (yko3a mNpUCYTCTBYeT B cpeae Ui
KyJbTUBHPOBAHUS B KOHLEHTPALMH, COCTaBisromel or mnpubmusutensHo 0,1 1/n  nmo
npubnusutensHo 1,0 1/, u nobaBneHHe TIIIOKO3BI B CPENy Ul KYJbTHBHPOBAHUS KIIETOK B
COOTBETCTBHH C PEKUMOM MOIMHUTKH TJIFOKO30H, NMPH KOTOPOM OOECIIEYMBAIOT IOCTIIKEHUE
CpenHel KOHLIEHTPAaUU TJFOKO3bI, COCTaBisitomed npubmmsurenpbHo 10 r/nm win menbime. B
WIIIOCTPATUBHBIX aclekTax (yko3a MPHUCYTCTBYET B CpeAe Uil KYJIbTUBHUPOBAHHS B
KOHIEHTpaun MeHee npudmusutenbHo 0,75 /1, HeoOs3arenbHO MeHee npuOmm3uTensHo 0,6
r/n. B mnmocTpaTuBHBIX ciy4yasx (yko3a NPUCYTCTBYET B Cpene Il KyJIbTUBUPOBAHMSA B
KOHIIEHTPALUK, COCTaBisitomel or npubmusurensio 0,2 r/n no mpubmmsurensro 0,5 r/n. B
HEKOTOPBIX acnekTax (yko3a MPUCYTCTBYET B Cpele Ui KYJbTUBHPOBAHUS B TEUEHHUE BCETO
BPEMEHH TOJAEPKAHUS KOMIIETEHTHBIX B OTHOLIEHUU TJIMKO3UJIMPOBAHUS KJIETOK B KYJbTYpe
KJIeTOK. B WUIOCTpaTHBHBIX Ciydasix Crmoco® IOJy4eHUs: KOMIIO3UIIMHM Ha OCHOBE
PEKOMOMHAHTHOTO TIMKO3WJIMPOBAHHOTO Oelika (Hampumep, KOMIIO3MLIMK Ha OCHOBE aHTUTENA
WIA KOMIIO3WIIMM Ha OCHOBE CBSI3BIBAIOINErO O€Jika Ha OCHOBE AaHTUTENa) BKJIIOYAET
NoJ/iep’)KaHUEe KOMIIETEHTHBIX B OTHOLIEHHM TJIMKO3WJIMPOBAHUS KJIETOK B MEPBOM cpene Il
KYJIbTUBHPOBAHUS KJIETOK B TEYEHHE HAYaJbHOrO NEpUOJa BPEMEHH U TOCIEAyIoLIee
NoJ/iep’KaHue KOMITETEHTHBIX B OTHOIICHUH TJIMKO3MJIMPOBAHMS KJIETOK BO BTOPOH cpene I
KYJIbTUBHPOBAHUS KJIETOK, TZ€ TepBas Cpeaa AN KyJIbTUBUPOBAHHS KIETOK HE COAEPIKUT
(yKo3y B KOHLIEHTPALMH, COCTaBJIsAIOLIeH oT npudmusurensHo 0,1 r/n no mpubnusurensHo 1,0
I/n, U BTOpas cpena M KyJbTUBHUPOBAHMS KIETOK COINEPKHUT (PyKO3y B KOHIEHTPALUH,
cocTasisroLieit ot npudnusurensHo 0,1 /1 no npubnusurensho 1,0 /1. B HEKOTOPBIX ciydasx
HAYaJIbHBIA MEPHOA BPEMEHH COCTABJISACT OT MPUOIU3UTENBHO 24 4acoB 10 MPUOIU3UTENBHO 72
4acoB. B anpTepHATUBHBIX acreKkTaXx HaYaJIbHBIA MMEPUON BPEMEHH COCTABIISIET MPUOIH3UTEIHHO
72 yaca wnu Oosee MPHONIU3UTENBHO 72 YacoB, HO MeHee 156 yacoB miau npudam3uTensHo 156
yacoB. B HEKOTOPBIX acnekTax Qpyko3y J0OABIAIOT B MEPBYIO CPENy I KyJIbTUBUPOBAHUS HA O-
i eHp TOCie WHOKYJSIIMM KYJbTYpOH KJIETOK C TIOJy4Y€HHEM BTOPOH cpenmsl s

KyJbTHUBHPOBaHUs KieTok. KoHnenrpanus ¢pykossl konedbnercs Ha npuOnuzutensHo 0,2 1/ umm
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menbine (Hanpumep, 0,1 /1 nimu MeHble) B TEUEHHE BPEMEHH MOAAePKAHUS KOMIIETEHTHBIX B
OTHOLIEHUH TJUKO3WIMPOBAHUS KJIETOK B Cpene sl KyJbTHBUPOBAHUS KIJIETOK, COAepIKalleit
¢yko3y. B HEKOTOpBIX acmekTax cpena A KyJbTHBHPOBAHUS KJIETOK COAEPIKUT HAYAIBbHYIO
KOHLIEHTPALIMIO IJIFOKO3bI B TEYEHHE HAaYaJbHOIO nepuosna BpeMeHu. HeoOs3aTenbHO HavampHast
KOHLIEHTPALUS TJIIOKO3bI COCTaBJIsIeT OT MpHOIM3uTeNnbHO 1 r/nm no mpubnusurensHo 15 1/,
HarpuMep mnpubnusurenbHo 12 r/m + 1 r/n. B WUIIOCTPaTMBHBIX acCHmeKTaX CIocod
JOMOJHUTENIBHO BKIIFOYAeT AOOABJIEHHE IIIOKO3bI B CPENy MJsl KyJIbTUBHPOBAHHS KJIETOK B
COOTBETCTBHH C PEXHMOM TMOIMUTKH TJIOKO30W. B HMIUTIOCTPAaTHBHBIX aCMEKTaX pPeKUM
NOANWTKH  JIIOKO30H MHUIMHUPYIOT TIOCIE€ TMEepUojJa BPEMEHH, COCTABJISIOLIEr0  OT
npUOIM3UTENIbHO 4 MHEH A0 MPUONIM3UTENBbHO 6 JHEW MOCje WHOKYJISIIUU KYJIbTYPOH KIJIETOK.
Hanpuwmep, pekuM MOANUTKU MIIFOKO30H MOKHO HHHLIMHUPOBATDH Yepe3 MPHUONU3UTENBbHO 6 THEH
NOCJIE€ WHOKYJISILMU KYJBTYPOH KJIETOK. B HMIUTIOCTPAaTHUBHBIX CIydasx C IMOMOINBID PeKUMa
NOANHUTKH TJFOKO30H O0ECNeYMBAIOT JOCTHKEHHME CpenHell KOHLEHTPAUWH TIIFOKO3bI,
cocTaBisroLie mpubmusutensHo 10 /1 wim MeHbIne (Hanmpumep, MpUOTU3UTENbHO 9 I/ UiH
MeHbIIEe, TPUOTU3UTENBPHO 6 T/ WIM MEHbLIE B CpeAe Ul KYJbTHBHPOBAHUS KIJIETOK, OT
npudmmsuTensHo 0,5 /1 mo npudnusuTtensHO 4 1/71). B MILTIOCTPaTUBHBIX CITyYasix C MOMOIIBIO
pe’KuMa MONMUTKHU TIIIOKO30H O0ECIeYHBAIOT AOCTIKEHHE CpEeIHEeH KOHIEHTPALWU TIIOKO3BI,
UCXOJISl U3 KOHIEHTpaUuu (PyKO3bl B Cpefie A KyJIbTHBHPOBAHUS KJIETOK. B MILTIOCTpaTHBHBIX
acIeKTaxX CPEJHIOK KOHLIEHTPALUIO TITFOKO3bl PACCUUTBIBAIOT C UCTIONBb30BaHUEM (HopMyJbl I:

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

(popmyua D),

rae T npencrasisier coOoii 3agannblii % o0mux apykosunupoBaHHbix (TAF) rimukaHos B
KOMITO3MLIMM Ha OCHOBE aHTUTEJA M COCTABJISIET OT MPHONU3UTENIBHO 2,5% 10 mpuOIM3UTETbHO
6%, ot npubmmsurensHo 2,75% no mpubmusurensHo 5,5% wimm ot npubnusurensHo 3% 10
npubnusutensHo 5%, F mpencrasisier coboit koHueHTpaumoo (r/m) ¢ykossl B cpene, u G
NpPEeACTaBIsieT COOOM CPEemHIOK KOHIEHTPALMIO TIIOKO3bI (I/)1) B cpepe. B MIUTIOCTpaTUBHBIX
acniektax (i) KOHUEHTpauus (Pyko3bl coctaBiser npudnmsurensHo 0,2 £ 0,1 r/n, u cpemHsis
KOHLIEHTPALUS TJIFOKO3bI COCTABJIIET OT MPHOJIM3UTEIBHO 2 /)1 10 nmpuOnmusutenbHo 4 1/1; (ii)
KOHIeHTpanusi Gyko3sl coctabysier npudmuzurenbHo 0,5 £ 0,1 1/, u cpenHsis KOHIIEHTPALHSI
TJIFOKO3bl  COCTABJSIET OT NPUOMU3UTENbHO 3 /1 no npubnusutenbHo 6 1/m;, wm (iii)
KOHIeHTpausi GyKo3bl cocTapiisieT mpudmmsutenbHo 0,75 £ 0,1 1/n, u cpemHsisi KOHIEHTPALHsI
TJIFOKO3bI COCTABISIET OT MPUOMM3UTENbHO 4,5 1o npubnmusurensHo 9 r/n. B MILTFOCTpaTHBHBIX
acriektax 3HaueHue pH cpenbl Iist KyJbTHBHPOBAHUS KJIETOK COCTABIISIET OT MPHOJIM3HTEIBHO
6,85 no mpubnusurensao 7,05 (Hanmpumep, ot npudausureapHo 6,90 no npudmusurensHo 7,00).
B HeKOTOpBIX acrekTax KOMIIETEHTHbIE B OTHOLICHWH TIMKO3WINPOBAHUS KIIETKH HE SIBIISIOTCS
TeHEeTHYECKH MOIU(UIIMPOBAHHBIMU JIJIsI OOECTIeYeHNs M3MEHEHNSI aKTUBHOCTU (pepMeHTa MmyTH
de novo wmm peyTwiM3anMoOHOro mnyTtd. Hampumep, KOMIETEHTHbIE B OTHOIICHUH
TJIUKO3MIIMPOBAHMS KJIETKU HE SIBJIIOTCS M€HETUUECKHU MOIU(UIIMPOBAHHBIMU Il 00€CTIeUeHHsI
HOKayTa reHa, koaupyrwoiero GDP-kero-6-ne3okcuManH030-3,5-3numepasy, 4-penykrazy. B

WITIOCTPATUBHBIX CiIydasX ypoBeHb oOmux adykosunupoBaHHbix (TAF) riukaHoB B
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KOMITO3UIIMM Ha OCHOBE aHTUTENAa COCTaBisieT MeHee mnpubmusutensHo 10% (Hampumep, OT
npubIu3uTENBHO 2% 10 MPUONIU3UTENBHO 6%, OT MpUOIM3UTENBbHO 2% 10 NPUOIM3UTENBHO 5%,
oT npubnamsurenbHo 2% 10 npuOIM3uTENnbHO 4%). B MIMOCTpaTHBHBIX ClydasiX YpOBEHb
IJINKAHOB C BBICOKUM COZAEP’KAaHHEM MAHHO3bl B KOMIIO3UIIMH HAa OCHOBE AHTHUTENIA COCTABIISIET
MeHee mnpubmm3uTenbHo 3,5% (Hampumep, or mpubnmsurenbHo 0,7% 10 NPUOIM3HTENBHO
3,0%). B nimrocTpaTUBHBIX CIy4asiX ypOBEHb a)yKO3MIMPOBAHHBIX IJIMKAHOB B KOMITO3ULIMY HA
OCHOBE aHTHTEJa COCTaBJsieT MeHee mpuOau3uTenbHo 3,5% (Hampumep, OT MPHOIU3HTEIBHO
0,8% no mnpubnusurtenbHo 2,8%). B HEKOTOPBIX acmeKTaX KOMIIETEHTHbIE B OTHOIIEHUH
TJIUKO3MIIUPOBAHMS KJIETKU TPOAyLUpYyroT aHTtuTena IgG, HeobssarenbHo anTurena IgGl. B
HEKOTOpBIX acnekTax antutena IgGl sBisiroTcs cnennGUIHBIME K OMyX0JI€aCCOLMUPOBAHHOMY
antureny (aampumep, CD20). B WUTIOCTpaTHUBHBIX aCHeKTaX Cpeaa AJsl KyJbTUBUPOBAHHS He
COIEPKUT MAHHO3Y.

[00138] Cpena mist KyJbTUBUPOBAHHS KJIETOK, conmepskamasi: (a) KOMIIETEHTHBbIE B
OTHOIIEHWH TJHMKO3WJIMPOBAHUS KJIETKH, COJEpPIKAIUE 3K30T€HHYI HYKJIEHHOBYIO KHCIIOTY,
koaupyromyr antuteno;, u (b) cpemy IS KyJIbTHBHUPOBAHUS, comepikamyro (yko3dy B
KOHLIEHTPALIUH, COCTABIISIOIIEH oT nmpubnmsutensho 0,1 /1 no npubmusurensho 1,0 /1 nimm ot
npubnusutensHo 0,17 1/n no mnpubnmsurensHo 1,0 1/n. B MIUIIOCTPAaTHUBHBIX  acCHeKTax
KOMIIETEHTHbIE B OTHOIIEHWH TJIMKO3WJIMPOBAHMUS KIETKH HE SBJSIFOTCS T€HETHYECKH
MOIU(PHUIIMPOBAHHBIMY Il OOECTIEUEHNsI I3MEHEHUsI aKTUBHOCTU (pepMeHTa nyTH de novo HUiH
PEeYTHIM3ALMOHHOTO  TyTH,  HEOoOs3aTeNbHO, TA€  KOMIIETEHTHblE B OTHOLICHHH
TJIUKO3MIIMPOBAHMSA KJIETKU HE SIBJIAIOTCS MeHETUUECKU MOIU(UIIMPOBAHHBIMU Uil 00eCTIeueHHsI
HOKayTa reHa, konupywoouero GDP-kero-6-ne3okcuMaHH030-3,5-3numepasy, 4-peaykrasy. B
WITFOCTPATUBHBIX aCMEKTaxX CpeAaa /i KyJIbTHBUPOBAHUS JOMOIHUTENBHO CONEPKUT TITIOKO3Y B
KOHLIEHTpaLUK1 MeHee nmpuoimu3nuTenpHo 10 /1, Hanmpumep MeHee NMpHONU3UTENbHO 9 /11, MeHee
npubau3uTenbHo 6 1/n mim ot npubnmsurenbHo 0,5 r/n1 mo mpubmusurensHo 4 r/n. B
WIIFOCTPATHBHBIX acCHeKTax 3HaueHue pH cpenbl st KyJbTHBHPOBAHUS COCTaBJISIET OT
npubmm3uTenbHo 6,85 no mpubnusutenbHo 7,05, HampuMmep OT MNPUONUBHTENBHO 6,9 10
npubnusuTensHo 7,0. B HEKOTOPBIX acmekTax cpena Uit KyJIbTUBUPOBAHUS KJIETOK HE CONEPIKUT
MaHHO3y. B WUIFOCTpPAaTHUBHBIX AacleKTax AaHTUTENO Mpencrasisier coboi antuteno IgG,
Hanpumep aHtuteno IgGl. B wummoctparuBHbIX cnydasx aHtureno IgGl  sBusercs
creun(UIHBIM K OMyX0JICACCOLMUPOBAHHOMY aHTUTeHY, Hanpumep CD20.

[00139] B naHHOM NIOKYMEHTE IOMOJHHUTEIBHO MPENyCMOTPEHBI CIOCOOBI M3MEHEHHSI
Wil MonynupoBaHusi ypoBH TAF-rmMkaHOB B KOMIIO3MLIMM HAa OCHOBE PEKOMOWHAHTHOTO
TJIUKO3MIIMPOBAHHOTO OeJKka (HampruMep, KOMIIO3ULIMK Ha OCHOBE aHTHUTENA WJIH KOMITO3ULIUU Ha
OCHOBE CBSI3BIBAIOINETO O€JIKa Ha OCHOBE aHTHUTEJNA), IIOJYYEHHOTO C IIOMOIIBIO KOMITETEHTHBIX B
OTHOLIEHWH TJIMKO3WJIMPOBAHMs KJIETOK B Cpene Uid KyJIbTUBUPOBAaHHUS KJIETOK. B
WUTIOCTPATUBHBIX aclekTax crnocod BkmouaeT: (A) nobaeneHue (yKO3bl B Cpemy IS
KYJIbTUBHPOBAHUS KJIIETOK, COAEPKAIIYI0 KOMIIETEHTHbIE B OTHOIIEHHM TJIMKO3WJINPOBAHHUS
KJIETKH, C TOCTH)KEHHEM KOHIEHTpauun (QyKo3bl, cocTaBsaoueil ot npudbausurensHo 0,1 /1 1o

npubnusutensHo 1,0 r/n nust cHwkeHust ypoBHst TAF-riukanos; (B) noOaBneHue rimroko3sl B



53

cpeny AN KyJbTUBHUPOBAHMA KIETOK, COMEPKAIIYI0 KOMIIETEHTHbIE B  OTHOIIEHUH
TJIUKO3MIIMPOBAHNS KJIETKH, C AOCTH)KEHMEM KOHLIEHTPALWHU TIIFOKO3bl MEHEe MPUOIN3UTENBHO
10 r/n pna noseimenust ypoBHs TAF-rmukanos, nmn (C) xak (A), tak u (B). Taxke
NPEAYCMOTPEHBbI  CIIOCOOBI  MOAYJIMPOBAaHUS YPOBHA adyKO3WJIMPOBAHHBIX TIJIMKAHOB B
KOMITO3MLIMM HAa OCHOBE PEKOMOMHAHTHOTO TIJIMKO3WJIMPOBAHHOIO Oenka (Hampumep,
KOMITIO3ULIUU HA OCHOBE aHTHTEJIA MJIM KOMIIO3ULIUH HA OCHOBE CBA3BIBAIOINETO O€Ka Ha OCHOBE
aHTUTEJA), TIOJy4YEHHOT'O C TIOMOLIBI KOMIIETEHTHBIX B OTHOLIEHUH INIMKO3UIUPOBAHUS KJIETOK.
B mumroCTpaTHBHBIX BapHaHTAaX OCYLIECTBICHMs CHOco0 BKiIouaeT: (A) nobasneHue (GyKo3bl B
cpeny ANl KyJbTUBUPOBAHMS KJIETOK, CONEPKAINYI0 KOMIIETEHTHbIE B  OTHOIIEHUH
TJTUKO3MJIUPOBAHMS KJIETKH, ISl JOCTH)KEHUS KOHLEHTpauuu (PyKO3bl, COCTaBISIIOINEH OT

npubnusutensio 0,1 ©/nm  npo mpubmusurensHo 1,0 r/n, s CHIDKEHHSI  YPOBHSA

,
apyKO3WIMPOBAHHBIX TJHMKAHOB, (B) mobaBieHue TIIIOKO3BI B Cpeay AN KYJIbTUBHPOBAHHUS
KJIETOK, COIEpIKALIYI0 KOMIIETEHTHbIE B OTHOIICHWH TJUKO3WJIHUPOBAHMS KJIETKH, JJIS
TOOCTH)KEHUS] KOHIEHTPALUUHU TIIFOKO3bl MPUOIM3UTEIpHO 10 T/ MM MEHbINEe JUIs MOBBIIECHUS
ypoBHs adpyko3mupoBaHHbIX rukaHoB; Wi (C) kak (A), Tak u (B). B HacTosimem nzobperennu
JOTIOJIHUTENBHO TMPEOYCMOTPEH CIoco0 MOAYJMPOBAHMS YPOBHS TJIMKAHOB C BBICOKUM
COZIEpKAHNEM MAaHHO3bl B KOMIIO3WIMM HAa OCHOBE PEKOMOMHAHTHOIO TJIMKO3WJIMPOBAHHOTO
Oenka (HampuMep, KOMITIO3MIIMM HA OCHOBE AaHTHUTENAa WM KOMIIO3MIMA HA OCHOBE
CBSI3bIBAIOIIETO O€Nka Ha OCHOBE AaHTHUTENA), IMOJIyYEHHOTO C MOMOINBI) KOMITETEHTHBIX B
OTHOLIEHUH TJIMKO3WJIMPOBAHUS KJETOK. B MIUIIOCTPAaTUBHBIX BapHUaHTaX OCYLIECTBIICHHS
croco0 BKJIIOYAeT A00aBJIEHUE IIIOKO3bI B CPEAyY AJs KYJbTHBHPOBAHUS KJIETOK, CONEPIKAILYIO
KOMIIETEHTHbIE B OTHOIIEHUHM TIJIMKO3UJIMPOBAHUS KJIETKH, C JOCTHXKEHHEM KOHILIEHTPALUH
IJIFOKO3bl MeHee mnpuOnmusurenbHo 10 r/n pins nosblmeHus ypoBHs HM-riamkanosB. B
WUTIOCTPATHBHBIX ~ aCHEKTaX CHOCOOOB  MOAYJMPOBAHUS KOMIIETEHTHbIE B  OTHOIIEHHU
TJIMKO3WJIMPOBAHUS KJIETKU HE SBJSIIOTCS T€HETHYECKH MOAUDUIIMPOBAHHBIMU AJIs1 00eCTIeYeHNs
U3MEHEHUs] aKTUBHOCTH (pepMeHTa MyTH de novo WM peyTWIM3alMOHHOro mytu. Hampumep,
KOMIIETEHTHBIC B OTHOIIEHUH TNIMKO3WJIMPOBAHUS KJIETKH B HEKOTOPBIX ACMEKTaX HE SIBJISTFOTCS
TeHEeTHYeCKH MOAH(DULIMPOBAHHBIMHE 1T OOeCTIedeHHsT HOKayTa rena, konupyommero GDP-kero-
6-1e30KCUMaHHO030-3,5-3numepasy,-4-penykrasy. B Hekoropeix acmekrax ypoBenb TAF-
IJIUKAHOB B KOMIIO3HMLIMM HA OCHOBE aHTUTENIA COCTaBJIsAeT NpubamsuTenbHo 10% wmiu MeHble
(Hampumep, ot mpuOmmsuTenbHO 2% po npubamsurenbHo 6%, or npubnusutensHO 2% 10
npubnusutensHo 5%, ot npubmmsurensHo 2% a0 npudmmsurenbHO 4%). B HEKOTOpBIX
acTieKTaX YpPOBEHb TIIMKAHOB C BBICOKHUM COJIEpP’KAaHHMEM MAaHHO3bl B KOMITO3MLIUM Ha OCHOBE
aHTHUTENIa COCTABJIIET MPHUOMM3UTENBHO 3,5% win MeHblle (HampuMep, OT MPHOIU3HTEIBHO
0,7% no mnpubnusutenvHo 3,0%). B HEKOTOpBIX acrekTax ypoBeHb a(yKO3WIMPOBAHHBIX
IJIUKAHOB B KOMITO3UIIMM Ha OCHOBE aHTHUTENA COCTABJSIET MPHUOIU3UTENBHO 3,5% WM MEHbIIe
(mampumep, ot npubmmsutensHo 0,8% po mpudmusurensHo 2,8%). B wmmmocTpaTHBHBIX
acrekTax KOHLEHTpalus (yko3sl cocTaisieT oT npuonusurensHo 0,17 /1 no npuOnu3uTenbHO
1,0 r/n, HeoOs3aTenbHo OT npubmusuTensHo 0,2 r/n1 go mpudnusurensHo 0,5 /1. B HEKOTOPBIX

acreKTax Ccrocod JOIIOJIHUTCJIBHO  BKJIKOYACT I[O6aBJ'IeHI/Ie MIKOKO3bI B Cpeay A
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KYJIbTUBHPOBAHUSI KJIETOK B COOTBETCTBHM C PEXHMOM MNOIANHUTKH TJFOKO30H, C TOMOIIBIO
KOTOPOro OO0ECIeYNBAOT JOCTHKEHHE CpeAHEeH KOHLEHTPALWU TJFOKO3bl, COCTaBIIAIOLIEH
npubnusutensHo 10 r/n (Hanmpumep, MeHee npubIM3uUTENpHO 9,0 I/, MEHee MPUOIU3UTENBHO
6,0 r/n, menee npubnusurenpbHo 4,0 r/1). B HEKOTOpPBIX Ciy4asx CpemHsisi KOHIEHTPALHs
IJIFOKO3bl OCHOBaHAa HAa KOHLEHTpalMM (YyKo3bl B cpene Al KyJIbTHBUPOBAHUS KJIETOK.
Hanpumep, B HEKOTOPBIX acCHEeKTaxX CPEIHIOK KOHIEHTPALMIO TJIIOKO3bl PACCUUTBIBAIOT C
UCTIONIB30BaHUEM (GopMyJbl I:

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

®opmyna I,

rae T npencrasisier coOoii 3anannblii % o0mux adykozmmupoBaHHbiX (TAF) rivkaHoB B
KOMITO3UIIMH Ha OCHOBE aHTHUTENA M COCTABIIIET OT MPUOIU3UTENBHO 2,5% 10 NPUOIH3UTEIBHO
6%, ot mpubnusutenpHo 2,75% no mpubamsurensHo 5,5% wim ot npubamsurensHo 3% 10
npubmmsutensHo 5%, F mpencrasisier coboii koHmeHTpanuro (1/7) ¢yko3sl B cpene, u G
TIPEICTaBISIET COOOM CPETHIOI0 KOHIICHTPAIUIO TIIFOKO3bI (T/71).

[00140] Cnenyromue nmpuMepbl JaHbI JIUIIb I UUTOCTPALIMH HACTOSIIIETO U300pETeHUSI
U He OrPaHUYMBAIOT KAaKUM-JTHOO 00pa3oM ero o0beM.

MMPUMEPHI

MPUMEP 1

[00141] B maHHOM mpHuMepe OMUCHIBAIOTCS OCYINECTBIISIEMbIE CIIOCOOBI M MaTEpUAIbI,
NpUMEHsIEMbIE B SKCIIEPUMEHTaX B puMmepe 2.

[00142] JIuHuu KJIETOK, KYABTYPA KIETOK U CPEbI

[00143] Bce skcnepuMeHTBI MPOBOAUIM C MPUMEHEHHUEM KJIOHA, SKCIPECCUPYIOLIETrO

AHTUTEJIO, copaeprkallee Jerkyro uemnb, coaepxkamyro SEQ ID NO: 1, u Tsokenyr Lenb,

comepxkamyo SEQ ID NO: 2. Bce skcnepuMeHThI HMPOBOAUIN C MPUMEHEHUEM OTAEIBbHOTO
¢makoHa € KIETKaMH, KyJbTHBHpPYeMbIMH B TeueHue 25 nHeil. Crepyroomue napamerpsl
COXPaHSUIM MOCTOSIHHBIMU: MPOAOJIKUTENBHOCTD (12 qHel), pacTBOpeHHbIH Kucaopon (oT 48 MM
pT. ¢T. 10 74 MM pt. cT.), 3Hayenue pH (ot 6,85 no 7,05), nepemermmBanue (350 06./mMuH., 20
Bt/M’), Temmeparypa (36,0°C).

[00144] Kapra IJIHKAHOB, COCTaBJEHHAsl C IOMOIIBIO JKHIKOCTHOH Xpomartorpaduu

ruapodunbEbix B3anmoaencreuii (HILIC)

[00145] KapTy rMKkaHOB, MPEACTABISIOMMNX COOOH (DepPMEHTATUBHO BBICBOOOKIEHHBIE
N-csi3aHHbIE TIHKaHbI, cocTaBysy ¢ npuMeHeaneM HILIC. Bkpartie, rinkanbl HHKYOHPOBAIIH
¢ pactBopoM, copepxkammM PNGasy F u natpuii-pocharneiii Oydep (pH 7,5), B Teuenune ~2
yacoB npu ~37°C. PacTBop 1ist MedeHus1, cofepKamuil 2-aMuHOOEH30MHY0 KUCIOTY (2-AA) u
IUaHOOOPTHAPH] HATpHs, 3aTeM no0aBisun kK obpaboranHbiM PNGasoli F rivkanam u cmech
uHKyOupoBanu npu ~80°C B Teuenue npuOmmsurenbHo 75 mMuHyT. [locne mHKyOammm cmecu
LEeHTPUPYrupoBald C TMOJNyYeHHEM Ocagka ocaxkaeHHoro Oemka. OOpasibl HaxOCaAOUHON
KUJIKOCTH COOMPaH U TIOMEIIAN BO (IIaKOHBL

[00146] T'nukansl pasgensim ¢ nomombto HILIC co BCTpOEHHBIM JETEKTOPOM

(I)J'IYOpeCI_IeH]_II/II/II [JIMKaHbl BBOAWJIM B KOJIOHKY W CBA3bIBAJIU C Hel B YCJIOBHsIX C BBICOKUM
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CoZlepKaHNEM OpraHMYECKUX BellecTB (moaBmkHast Ga3a A u nonswkHas (asza B npencrasmisnm
coboii (GopMuar aMMOHMA M AaLETOHUTPWJI COOTBETCTBEHHO), a 3aT€M JJIOMPOBAIH C
NMPUMEHEHHEM BO3pacTaolero rpaanenra Oydepa Ha OCHOBE BOAHOrO pacTtBopa (opmmara
aMMOHHs. BpICOKOro paspemeHus AOCTHrald ¢ TNpUMeHeHueM ¢opMara KOJOHKH C
HeOOJIPIIIMMU YacTHLIAMH AUaMeTpoM 1,7 MKM W JIJIMHBI KOJOHKH, cocTamisiroumeid 150 mw.
OOwee Bpemsi MPOrOHA, BKJIKOYAsl MOBTOPHOE YPABHOBELIMBAHHME KOJIOHKH, COCTaBJsuio 155
MUHYT.

IMPUMEP 2

[00147] B naHHOM mpuMepe NpPONEMOHCTPUPOBAHBI 3(P(PEKThI TOBBILICHUS YPOBHEH
TJIFOKO3bI U (PYKO3BI B Cpezie IUisl KyJIbTUBUpPOBaHUs B oTHOIIEeHNH % TAF.

[00148] KneTkn, sKCIIpecCUPYIOIINE aHTUTENO, coaepkaliee Jierkyro uemnsb nog SEQ ID
NO: 1 u sprenyro nens nog SEQ ID NO: 2, noGasisiin B GHOpeakTop, COAep Kaluil OHYy U3
TpeX cpen A KyJbTHBHPOBAHUS. KOHTPOJBHYIO Cpeny Uil KYJIbTUBUPOBAHHS, MEPBYIO
TECTHPYEMYIO Cpeay Uil KyJbTUBUPOBAHMS M BTOPYIO TECTHPYEMYKO Cpeay s
KyJnbTHBHpOBaHus. llepBass Tectupyemas cpenma Aisl KyJIbTUBHUPOBaHHMA Oblla HWIEHTHYHA
KOHTPOJIBHON Cpefe Ui KyJbTHBHPOBAHUS, 32 HCKJIIOUEHHEM TOrO, YTO OHAa COAepKaja
IBOWHOE KOJHMYECTBO TIIFOKO3bI, W BTOpas TECTHpyeMas cpema s KyJIbTHBHPOBAHUS
NpeACTaBysuIa COOOH KOHTPOJIBHYIO Cpeny st KynpTuBupoBanus ¢ 0,5 r/n ¢pykossl. Kaxnas u3
cpex Iy KyJbTHBHPOBAHUS HE copepikalia MaHHO3y. KyJnbTypy KJIETOK NOANEp>KHBAIN B
tedenue 12 aueil npu 3Hauenuu pH B quanasone 6,85-7,05.

[00149] OO6pasubl cpen mepUOAUYECKH OTOMpanu U3 OUOPEAKTOPOB IUIsI U3MEPECHHS
KOHUeHTparun rmoko3bl, ypoBHeii TAF u yposueit ADCC. VYposuu TAF- w/mmm
apyKO3UIMPOBAaHHBIX (ayK-) MNIMKAHOB aHAIU3UPOBAJIN C MOMOILBIO MPOLIEYPhl KAPTUPOBAHUS
N-riukanoB ¢ momormubto HILIC, a cnocobnocts k crumyssiuudn ADCC  tectupoBanu ¢

NPUMEHEHHEM aHalu3a in vitro. Pe3ynbrarsl mokasansl B Tadnuie 1 Hike.

TABJINIIA 1
Cpena nas Yposens TAF (%) ADCC (%)
KVJbTHBHDPOBAHUS
3agaHHbIl qUana3soH 2,0-4.2% 69-97%
Kontponb 4,00+ 0,23% ~100%
Ilepsslii TECT 5,87+0,23% 152+ 15%
Bropoii rect ~3.4% ~85%

Ypoeau ADCC Beipaxkanu B Buge % orHocuTenbHO ypoBHSI ADCC, mOCTHTHYTOrO C
MOMOIIBE) KOHTPOJISL, KOTOPBIH TMpeAcCTaBisieT cOOOH KOMMEpPYECKH JOCTYITHOE AHTHUTENO,
XapaKTEePU3YIOLIEeCsl TAKOU K€ aMUHOKHCIOTHON MOCJIEI0BATEIbHOCTBIO.

[00150] KoHueHTpauuu TJIIOKO3bl ONPENESIM  HAa BCEM TNPOTSHKEHUU — LIUKJIA
KYJIbTUBHPOBAHUS M PE3YJIbTAThl 3THX U3MEPEHUI HAHOCUJIN Ha rpaduK B BUIE 3aBUCUMOCTH OT
BpE€MEHU U OTHOCUTENbHO ypoBHel TAF B aHTUTENax, MOJYyUYEHHBIX C MPUMEHEHHUEM KaXKAO0TO

TUIA CPeABb! Ul KYJIbTUBUPOBAaHUSA KJIeTOK. Pe3ynbraTel mokaszansl Ha ¢ur. 3. Kak nokasaHo Ha
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OaHHOH (ur., aHTUTENA, TPOAYLUPYEMbIE KIETKAMH, KYJIbTUBUPYEMBIMH B IIEPBOI TECTUPYEMOI
KyJIBTYpe, IOEMOHCTPUpPOBaNU TmoBbleHHe ypoBHA TAF, mpum 5TOM [naHHOE NOBBIIEHUE
COOTBETCTBOBAJIO MOBBIIIEHUIO YPOBHEH TIJIOKO3bI B KYJbType KJIETOK. ODTH pe3yibTarhl (U
pe3yabTaThl U3 TaOMUIBl 1) yKa3bpIBAIOT HA TO, YTO IJIIOKO3a CIIOCOOHA OKAa3bIBAaTh BIMSHUE HA
yposuu TAF u ADCC.

[00151] AmnTtuTena, mnpoayuupyemble KIETKaMH, KyJbTHBUPYEMBIMH BO BTOPOMl
TECTUPYEeMOW cpene Ul KyJbTHBUpPOBaHUS, comepxkameidi 0,5 r/n ¢pyko3sl, JeMOHCTPUPOBAIH
~1% cHmwxkenue ypoBHs TAF (¢ur. 3). Kak nokazano Ha ¢ur. 3, koHUeHTpauusi Gpyko3sl He
M3MEHWIACh 3HAYUTENIbHO B TeUE€HUE 12 nHEeN IMPOroHa, BEPOSITHO U3-3a TOTO, YTO MOMIOLIEHUE
(byKO3bI KJIETKaMH OBLIIO HE3HAYUTEIIbHBIM.

[00152] [TpoBoamIM JOMOJHUTEIBHBIN aHAINU3 OTAEIbHBIX BUJIOB IIMKAHOB B AHTUTENAX,
NOJIYYEHHBIX C MPUMEHEHHEM Ka)KJOW M3 Pa3IMYHBIX Cpell ISl KyJIbTUBUPOBaHUs. MHTEpecHO,
9TO, KaK TMoOka3aHo Ha ¢ur. 4, % TIHKAHOB C BBICOKUM coaepkaHueM MaHHO3bl (HM)
MOBBIIIAJICS, €CITH KJIETKU KYJBTHBUPOBAJIH B MEPBOI TECTUPYEMOH Cpezie, KOTopasi coaeprkaa B
2 pasa OoJbInee KOJIUYECTBO TIFOKO3BI 110 CPABHEHHIO C KOHTPOJBHOH Cpefoi. DTO MOBBIICHNE
% HM-rnukaHoB He OBUIO JOCTHTHYTO C TOMOIIBIO KIJIETOK, KYJBTUBHPYEMBIX BO BTOPOH
TeCTUpyeMoi cpene, comepskameit ¢ykosy. Kak mokaszano Ha ¢ur. 4, % HM-riamkaHoB B
aHTHUTENAX, MPONYLHUPYEMBIX KIETKAMH, KYJbTHBHPYEMBIMH BO BTOPOH TECTHUPYEMOH cpene,
comepskameit ¢pyko3y, ObUl MPUONUZUTENFHO TakuM ke, Kak % HM-rinkaHOB B aHTUTENAX,
NPOAYLUPYEMBIX KJIETKaMH, KyJIbTUBHPYEMbIMH B KOHTPOJIBHOM cpene.

[00153] DddexTsl KynbTHBUPOBAHUS B Cpene, conepskaiiell IBOMHOE KOJINYECTBO
TUIIOKO3BI (TIepBasi TeCTUpyeMasi cpeia) Win conepskatieii Gyko3y (Bropas TecTupyemas cpena),
B OTHOIIEHWU % a(yKO3WINPOBAHHBIX TJIMKAHOB, OBUIM aHAJOrH4HbI 3(PQeKTaM TaKOBBIX B
orHomeHnu % TAF-rnukanoB. Kak mokasaHo Ha ¢ur. 5, KJI€TKH, KyJbTUBHPYEMbIe B MEPBOIi
TECTUPYEMOH cpezie, coaepkaieii Ooyiee BBICOKYI KOHLEHTPALIMIO IIFOKO3BI, IEMOHCTPUPOBAJIH
TIOBBIIIEHHE YPOBHS a()yKO3MIMPOBAHHBIX TNIMKAHOB, TOTZA KAaK KJIETKH, KYJbTHBHPYEMbIE BO
BTOPOI TecTUpPyeMOil cpene, comepskamieil (yko3y, MpOAYLUPOBAIN aHTHTEIA C MOHMKEHHBIM
ypOBHEM ayKO3HITMPOBAHHBIX TJIMKAHOB.

[00154] B naHHOM mpuMepe MPOAEMOHCTPUPOBAHO, YTO IIIIOKO3a U (PyKO3a SIBISOTCS
pblYaramMu, KOTOpPble MOXKHO MPHMEHSTh JUII MONYJUPOBAHHMS YPOBHEH TNIMKAHOB C BBICOKUM
CoZepKaHNEM MaHHO3bI U ayKO3HIMPOBAHHBIX TJIMKAHOB, a Takxke s BiusHus Ha ADCC.

INPUMEP 3

[00155] B nanHOM mnpumepe MNPOAEMOHCTPUPOBAHBI AOIMOJHUTENbHbIE UCCIIEIOBAHUS,
IEMOHCTPHPYIOLINE, YTO IIIFOK03a U (PyKO3a SIBIAIOTCS phlYaraMu JJIsi MOAYJIMPOBAHUS YPOBHEH
TAF u ADCC.

[00156] IIpocnexkTuBHbIM MHOTOMEPHBIN NOJHO(pAKTOPHBIN SKCIIEPUMEHT
paspabarbBamn 1 (1) BBIICHEHHS OCHOBHBIX 3(¢dexroB, 3¢¢exkToB B3aumMonmelcTBus u
KBaJIpaTHYHBIX 3(P(HEKTOB A IepEMEHHBIX. TIPEACTABISIIOMNX coO00H (PyKOo3y U TIFOKO3Y, U (2)
YCTAHOBJIEHHsI KOJIMYECTB 3TUX MEPEMEHHBIX, KOTOPbIe MPUBOAMIN Obl K U3MEHEHUIO YPOBHEN

TAF-rnukanos u ADCC. @yko3y OLIeHUBAJIU B CpeAe sl KyJIbTUBUPOBAHUS B KOHLIEHTPALIUSAX,
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coctasysiroumx O 1/, 0,5 r/m u 1 r/n. I'moko3oit nognuteiBany npu Hopmax 0X, 1X (KOHTpoIb)
n 2X. 0X o3Hayanmo, 4To K KyJbTypaM He AOOaBJISAIM HCXOIHBIH PAacTBOP TIJIOKO3BL, W B
pesyJbTaTe 3TOr0 OCTAaTOYHAsl KOHLIEHTPALMs TJIFOKO3bI MOcie AHSA 6 KyJIbTUBUPOBAHUS KJIETOK
coctaBisia ~ 1 /1. I'moko3y nmopasainy TONBKO MPU MPUMEHEHUU CPell, KOTOpbIe coaepkamu 12
r/n caxapa. Ilpm 1X-mogmurke TIMIOKO3Yy TOANEPKUBAIM B CpPeAHEW KOHLEHTPALUH,
cocraBisiromie 3 + 1 r/n1 mocne Hadana MOANUTKHM TMoko3oi. [Ipu 2X-moamutke cpenHue
YPOBHHU TJIFOKO3bI TMOAJEPKUBAIN Ha ypoBHe 6 + 1 r/m Pe3ynbTarThl yKasbIBalOT HA TO, YTO
KOHLIEHTpauK (PyKO3bl MOJKHO U3MEHSITh JJIsl oOecnieueHus BiusiHus Ha ypoBHU TAF (¢ur. 6) u
ypoBau ADCC (¢dur. 7).

[00157] B 3Tux 3kCrepuMeHTax KOHLIEHTPALIUIO TJIFOKO3bl KOHTPOJUPOBAIHN HA YPOBHE 3
+ 1 r/n mocie Havyana moAnuTKH (T. €. mocje aHA 6). Eciy KOHLeHTpaiy MIFOKO3bI MPEBbIIIAN
4 1/n, NONOSHHUTENBHYIO TJIIOKO3y HE HOOABIISIHN, M KJIETKH JOJDKHBI ObUTH HCIHOJB30BATh
OCTAaTOYHYIO INIFOKO3Y B OMOpeakTope U IIF0KO3y, MOCTYMAIIIYIO Yepe3 nepdy3uOHHYIO Cpeny,
70 TeX MOop, MOKa ypOBEHb IIIIOKO3bl HE MOMajnaj B Ipeleibl KOHTpPOJbHOro nuanaszoHa. Ha
OCHOBE 3THX 3KCIIEPUMEHTOB ObLH npencka3zanbl 3HaueHus1 TAF i pasnudHbIX KOHIEHTpaUui
(yKo3bl W TIIOKO3BI B COOTBETCTBUM C MOJENbIO, MOKa3aHHOH Ha ¢ur. 8. Monens
IEMOHCTPHUPYET, 4TO LeneBoi mpodmib kadectsa nponykra (QTTP) moxker ObITh HOCTHUTHYT
IpU KyJIbTUBUPOBAHMM KJIETOK B Cpede Uil KyJbTUBUPOBAaHMS, COAEpKalled oT
npubnusutensHo 0,1 1/ o npubmmusurenshHo 1,0 r/n pyko3s! w/unm ot npudamsurensHo 0,5 /1
no npubmusutenbHo 4,0 r/n rmoko3sl. C NMpUMEHEHHEeM AaHHOW Monenu ObUIM NpeacKa3aHbl
3HaueHns TAF 1u1s caenyrommux pa3nuyHbIX KOHIEHTpaLui (yko3sl 1 rimoko3sl: 0,2 1/ pyko3sl
u 3 r/n rmoko3bl, 0 /1 Gykossr u 0,554 r/n rmoko3sl; U 0,492 r/1 Gyko3bl U 6 I/ TITFOKO3BI.
Qur. 9A-9C. OTu pe3ynbTaThl yKa3blBAlOT HA TO, 4YTO CYLIECTBYET HECKOJbKO MyTel
noctmwkenus Tpedyembix yposaeii TAF u yposneti ADCC.

[00158] J[lns nmonTBep>kaeHust mpeackasanuii w3 ¢ur.  9A-9C  mposommin

AOIOJIHUTCIIbHBIC SKCIICPUMECHTDI. KpaTKOG OMHUCAHUE SKCIICPUMCHTOB INPEACTABJICHO B T3.6.III/IL[6
2.

TABJIULA 2
Ycaosus | dykoza | I'1oxo3a TAF ®axktuuecknii | ADCC dakTHuecC
(r/n) (r/n) 95% yposenb TAF | (95% CI) KHH
CI) YPOBeHb
ADCC

1 0 0X 3,50- 3,50 75,7-90,9 80,13
4,06

2 0 1X 3,68- 3,84 84,5-101,1 100,3
(KOHTpOIIB) 4,22

3 0,2 1X 3,30- 3,35 78,3-90.4 85.9
3,73
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4 0.5 1X 2,67- 2,94 66,8-83,14 76,2
3,30

0X - u3MepeHHash KOHLEHTpalMs TJIFOKO3bl cocTamisia ~ 1 r/nm mocne mgus 6, 1X -
U3MEpEeHHasi KOHLIEHTPALMIO III0KO3bI cocTaBisia ~ 3£1 r/i; 2X - u3MepeHHast KOHLIEHTPALUIO
TJIIOKO3BI COCTaBIsLIa ~ 6+1 1/

[00159] B nanHOM npuMepe NPOIEMOHCTPUPOBAHO, YTO KaK KOHLIEHTPALMs IIIOKO3bI,
TaK ¥ KOHIEHTpauus (yKO3bl SBISIOTCS MEPEMEHHBIMH, KOTOPHIMH MOKHO MaHMITYJIHPOBATH
st usmenenus yposHeit TAF u ADCC.

INPUMEP 4

[00160] B maHHOM mpuMepe MPOAEMOHCTPUPOBAHO BIMSHUE (YKO3BI HA KYJIBTYPBI
KJIETOK.

[00161] [ononHuTenpHbBIE aHAIW3bl MPOBOAWIM Ha KyJbTypax KIETOK, ONUCAHHBIX
Bbille. Hampumep, ansg KyJabTyp KJIETOK H3MEPsUIM OCMOJISUIBHOCTb, U OHA HaxoIujach B
auanasoHe oT npuommsutenbHo 175 MOcw/kr no mpubmusurensHo 345 mOcwm/kr. Habumronanu
OTCYTCTBHE KOPPEJSLIUU MEXAY OCMOJSUIBHOCTBEO KYJBTYpP KJIETOK U KOHLIEHTpaLHen (pyKO3blL.
Cm. ¢ur. 10. Kak mnokasano ©Ha paHHOW ¢ur., nobGaeneHue (GyKO3bl B Cpeny s
KYJIbTUBHPOBAHUS, TO-BHIAUMOMY, HE OKAa3bIBA€T BIHMSIHHUS HAa OCMOJBSUIBHOCTH KaKUM-JIHOO
KOHKpPETHBIM 00pa3oM. To, 4TO OCMOJISUTBHOCTD CHJIBHO BapbHUPOBAJIA B KOHTPOJIBHBIX YCIOBHUSIX
(6e3 (hyxo3bl), yKa3bIBAET HA TO, YTO KOMIIOHEHTHI B CPeAe I KYJIbTUBUPOBAHUS (OTJIUYHBIE OT
(yKO3bI) aKTUBHO OKa3bIBAIOT BJIMSHUE HA OCMOJISITIBHOCTb.

[00162] B ogHOM 3KCIIEPUMEHTE 3TOrO MCCJIEAOBAHUS B OTHOLICHUH (DYKO3bI KIETKAMHU
MHOKYJIUPOBAIM OAMH U3 IISITM OMOpPEaKkTOpOB, J1Ba M3 KOTOPBIX COAEPKAIU Cpeay Juis
KyJbTUBUpOBaHus 0e3 ¢yko3sl (ctrl a u ctrl b), u Tpu U3 KOTOPBIX COAEpKANU Cpeay AJIs
KyJabTuBupoBanus ¢ 0,5 /a1 ¢ykossl (fuc a, fuc b u fuc c¢). OOpasusl cpex U3 WATH KyJIBTYP
KJIETOK COOMpaiyM Ha MPOTSHDKEHHH BCEro 12-IHEBHOro nepuona KyJIbTUBHUPOBAHUS: B JeHb O,
neHb 3, neHb S, neHb 7, neHb 9 u nenb 12. B oOpasnax usmepsuiu koHeHTpauuto (yko3nl. Kak
nokazano Ha ¢ur. 11, koHueHTpauusi (yKOo3bl TNPAKTUYECKU HE H3MEHsUIaCh HAa BCEM
NPOTSDKEHUH  KYJIBTUBUPOBAHMSA, YKa3blBash Ha HeOOJNbIIOE W/HIM MEIUIEHHOe NoTpelyeHue
(byKO3BI B TeUEHHE TAHHOTO MPOLIECCA KYJIBTUBUPOBAHMSL.

[00163] B mpyrom 3KCrepUMEHTE 3TOTO HMCCIENOBAHUS B OTHOIIEHUH (PYKO3BI KJIETKH
NOJAEPKUBAIM B KyJbType KJIETOK B TedeHHe 12 nHel B cpene AN KyJbTUBHPOBAHHUS, He
comepxamieil pyko3y. B 3TOM KOHKPETHOM 3KCIIEPHMEHTE OOECIIEUMII OTKJIOHEHHE 3HAUYCHHSI
pH xyneTyphl ki1eTok ot 7,1, uro BeBano noseimerne % TAF no mpubmmusurensho 5,5% co
nHs S no ~anHs 8. % TAF usmepsinn exxeAHEBHO, HaUYMHAsA CO AHSA 5. B mombiTke MOAyIHUpPOBaTh
ypoBaun TAF oOpatHo 1o 3amanHHoro 3HaueHust 4,0% ¢ykosy npoGasnsam B neHb 9
KYJIbTUBHPOBAHUS NIPH CKOPOCTH MOAMMUTKH, cocTasistomei 0,9 r/n B neHp. Kak mokasano Ha
¢ur. 12, % TAF cHmwxkancs ot mpudnusurenbHo 5,5% npu nodasineHNN (yKO3bl B Cpeny s
kynbTuBupoBanus. % TAF mnpomomxan cHuxkatecs 1o ~3,8% B geHb 12. Otu naHHble
YKa3bIBalOT Ha TO, 4YTO pAobOaBieHHe (PYKO3bI MOXKET NPOHCXOAUTh B KOHIE Nepuona

KYJIbTUBHPOBAHHUSI U BCE eIle o0ycioBiuBath moayiupoBanue % TAF.
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[00164] B manHOM mpuMepe MPOAEMOHCTPUPOBAHO BIMSHUE KOHLEHTpaUUU (PyKO3bI B
cpene s KyJIbTUBUpOBaHUs Ha ypoBHU TAF.

ITPUMEP 5

[00165] B nanHOM npuMepe MpOAEMOHCTPUPOBAHO, YTO MOAAEPKAHUE YPOBHS TITFOKO3bI
B 33JJaHHOM JHMAara30He MOKET MPOUCXOAUTb B KOHLIE IIEPUOAA KyJIbTUBUPOBAHMUSI.

[00166] Tpu skcnepuMeHTa IPOBOAWIM [JIsI OTCIEKHUBAHUS BPEMEHU JOCTIIKEHHS
3alaHHOTO JIMana3oHa TIJIOKO3bl B TE4YeHHE 12-THEBHOrO nepuoja KyJabTuBUpOBaHMA. s
K&KJ0r0 SKCIEepUMEHTa HaydajbHas KOHLIEHTPALMs TJIOKO3bl B Ka)XIOH KyJlbType KJIETOK
HaXOAWJNACh B JAMana3oHe OT npubmusutenbho 5,0 /1 po npubnusurenpHo 6,0 /1.
KoHueHTpauuy rimroko3bl B cpenie 17 KyJIbTUBHPOBAHUS KJIETOK OTCIIEXHUBAIU exeaHeBHO. Kak
nokas3aHo Ha ¢ur. 13, kaxkgas U3 KyJbTyp KIETOK JOCTUIJIA 33JAHHON KOHLEHTPALUH TJIFOKO3bI
(0,5 r/1 - 4,0 r/n) B pa3Hble IHU NMEPHOAA KYJIbTHBHPOBAaHUS. B OHOM sKcriepuMeHTe (JIMHUS C
HE3aKpalIeHHbIMH KBaJpaTaMy) 3aJaHHbI AMana3oH ObUT TOCTUTHYT B JeHb 2. Bo BTOpOM
sKcriepuMeHTe (NMyHKTUPHAS JIMHUS C HE3aKPalIeHHbIMU poMOaMH) 3aJlaHHBIA AHAra3oH ObLI
OOCTUTHYT B JeHb 4, TOraa Kak B TPETbEM OKCIepuMeHTe (MyHKTHPHAs JUHHUS C
HE3aKpalIeHHbIMH KPyraMH) 3aJaHHbII AUana3oH Obl1 JOCTUTHYT B AeHb 6. HecMoTps Ha Takue
pa3iuus, Kakaas KyJbTypa KJIeTOK mgocturia 3ananHoro auamasona % TAF (ot ~2,0% no
~4.3%) (cm. neBbiii rpaduk Ha dur. 13; TpeTuil SKCIEPUMEHT NMPEACTABJIEH HE3aKpalIeHHBIMU
Kpyramy, BTOPOH OSKCIIEPHMEHT TPENCTaBJeH HE3aKpalleHHbBIMH pOMOamMu; MepBbIi
SKCIIEPUMEHT TNPENICTABJIEH HE3aKPAIIEHHBIMU KBaJpaTaMu). DTH JaHHbIE YKA3bIBAIOT HA TO, YTO
CHaOXEHHE TIJIIOKO3bl MOJKHO OCYIIECTBNIATh B KOHIE IepHOAa KYyJbTUBHPOBAHHUS C
TOCTIKEHHEM Takux ke ypoBHeil TAF, kak B KyJnbTypax, CHaOk€HHE KOTOPBIX OCYLIECTBISIOT
paHee B TeYeHHE NEPUOAA KyJIbTUBUPOBAHUS.

[00167] OTu naHHBIE NEMOHCTPUPYIOT, YTO PAHHUN U MO3JHUNA KOHTPOJIb KOHLIEHTPALUii
IJIFOKO3bI IPUBOUT K aHAJIOTM4YHBIM ypoBHSIM TAF.

IMPUMEP 6

[00168] B naHHOM mpumepe mpoIeMOHCTPUPOBaHbI 3 (PEKThl CHIKeHUs 3HaYeHus pH B
KYJIbTYp€ KJIETOK B OTHOIIEHHH YPOBHS a)yKO3MINPOBAHHS aHTHUTENA C J00aBIeHHEM (PYKO3bI U
6e3 TaKoBOTrO.

[00169] Obpasenr kynbTypbl KJIETOK oTOMpanu u3 Ouopeakropa obdbemom 2000 1 wu
NPUMEHSUTM Ul WHOKYJBSIMU TapajuleNIbHbIX OHOpeakTopoB oO0beMoM 3 1. BuopeakTopsr
ooremMoM 2000 ;1 W 3 1 TONNMUTBIBAIM C TMPUMEHEHHEM crocoda HENmpepbhIBHOTO
KyJbTUBUPOBAHUS C MOIMUTKONW C MOMOIIBI0 MOAMUTKH A U moanutku B B Teuenue 12 nHew.
JlBa u3 OmopeakTopoB 00BeMOM 3 J1 MOANUTBHIBAIHM (PYKO30H 1O IOOCTHIKEHHS KOHEYHOH
KOHLEeHTpauun, cocrasisiroiedi 1,0 /1, B 1eHp 5. YpoBHU apyKO3MIMPOBAHUS U3MEPSIIH, KaK
OIMCAHO B MpUMepe 1, U pe3ysbTaThl MPEACTABICHBI B TaOIHLE 3.

TABJIUIIA 3

3unauyenune pH o0aBJenue PyKo3nl % adyKO3HIHPOBAHUS
M

7,09 - 6,29
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7.09 - 6,317
7.07 - 6.559
7.07 + 4384
7.12 - 7.13
7.13 - 7.24
7.18 - 8,365
7.19 - 7917
7.18 + 6.183

[00170] Kak mokazano B Tabnuiie 3, B OTCYTCTBUE N0OaBIeHHs (PYKO3bI, €CIM 3HAYSHHE
pH Obuto mHmwxe 7,1, cpennmii % adyko3mnupoBaHus coctaBisil 6,39, B TO BpeMs Kak €Cliu
3Hauenne pH Opuio Beime 7,10, HO HUxe 7,15, cpennuii % adykoszunupoBanusi Obut Beie (%o
apykosunmmposanus=7,185). Ecmum 3Hauenme pH Obuto  Bemme 7,15,  cpemHumit %
apykosummuposanusi Obu1 eme Bbime (%o adykozmnupoBanus=38,276). Takum obpasom, Oonee
Hu3Koe 3HayeHrne pH Obuto cooTHeceHo ¢ 6osee HU3KUM %o aQyKO3MITUPOBAHHUS.

[00171] Ecmu ¢yko3y nobaBnsiam B Cpeay AJisl KYJIbTUBUPOBaHUS (C IOCTHKEHHUEM
KOHEYHON KOHLeHTparmu, cocraBisiromedt 1,0 ©t/m  dykoswr), % adyko3mmmpoBaHHS
CYLIECTBEHHO CHIDKAJICS Kak mpu Oonee Hu3koM 3Hadenun pH (7,07), Tak u npu H6osee BBICOKOM
s3Hauenuu pH (7,18). J{ns xaxxmoro u3 »Tux ypoBHe#d pH, ecnu moGamimsuiu Gyko3sy, cpennHee
cHIKeHHe %o adyKO3WIMPOBAHUS COCTABIISLIO 2,18%.

[00172] OTu pe3ynbTaThl yKa3blBalOT HA TO, UYTO CHWXKeHUe 3HaueHus pH cpensl s
KYJIbTUBHPOBAaHHUS KJIETOK W/WMiu nodaBieHue (Pyko3bl B Cpeny AN KYJbTHBHPOBAHUS KIIETOK
NPUBOAUT K CHIDKEHHMIO TpouleHTa adyko3unupoBaHusa. IIpu ONHOBpEMEHHOM CHUXXEHUU
3HaueHust pH u noGaBneHun (yko3pl B cpeny Al KyJbTHBUPOBAHMS KIIETOK HaOMIOIaIH
OoJblee CHIDKEHUE MPOLeHTa a()yKO3UINPOBAHHSI.

MNPUMEP 7

[00173] B naHHOM npuMepe TOTOTHUTENBHO MPOAEMOHCTPUPOBAHBI 3P EKThI CHIKEHHSI
pH B KyJabType KJIETOK B OTHOLICHHM YPOBHA ayKO3WJIMPOBAHHS aHTUTENA C NOOaBJICHHUEM
(byko3bI 1 6€3 TAKOBOTO.

[00174] Obpaser KyabTypbl KIeTOK U3 Ouopeakropa odbemoM 2000 J1 MpUMEHSIIH IS
WHOKYJISIIUH MapaJiIeNIbHbIX OnopeakTopoB o0beMoM 3 1. buopeaktopsr oobemom 2000 1 u 3 o
NOANHTHIBAIM C TPUMEHEHHEM Crocoda HEMPEepPhIBHOTO KYJBTUBUPOBAHHS C IMOAIUTKOH C
TIOMOIIBIO MOANMUTKU A U moanutku B B Teuenune 12 nneit. Hexkotopsie 3 Ouopeakropos (T. €.
KYJIBTYPY KIJIETOK) MOAMUTHIBATH (PYKO30H 1O KOHEUHOH KOHLEHTpauuH, cocTaBisomei 0,25,
0,5 wmu 1 r/n B neHp 5. YpoBHH adyKO3WIMPOBAHHUS M3MEPSUIH, KaK OMHMCAHO B mpumepe 1, u
pe3yJIbTaThl MpeacTaBieHbl Ha (ur. 14.

[00175] Kakx mnokazano Ha ¢ur. 14, KOHTpONbHBIA OuopeakTop oObeMOM 3 I
(xoHTpONBHOE 3HaueHue pH 7,1) neMoHCTpUpOBaN ypoBeHb a(yKO3UIMPOBAHUS, AHAIOTUIHBIH
TaKOBOMY B HCXOIHOM Omopeaktope oOvemMom 2000 j. Oba peakTopa AeMOHCTpHpPOBAIUA %o

a(pyKO3WIMPOBAHMUS], COCTABISIFOLINI MpuOan3uTenbHo 6,5% wnn 6onbine. /loGaBneHue ¢yKo3bl
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npu moOOM U3 TECTUPYEMBIX YPOBHEH MNPUBOAMIO K CYLIECTBEHHOMY CHIDKEHUIO %
adpyxosmmuposanusi (5,5% wnu Huxe). [IpoueHT adyKo3UIHMPOBAHUS SIBISUICS HAUOOJIee HU3KHM
npu nodasnernn 0,25 /1 Gyko3bl.

[00176] Takxke, xak moka3zano Ha ¢ur. 14, cHwkenue 3nadenust pH ¢ 7,1 go 7,0 Ge3
nobasyneHust (yko3bl B Cpeny AN KYJbTHUBHPOBAHUS TAaKKe TMPHUBOIAWIO K CHIDKEHHIO
a(yKo3uIMpOBaHUs Ha MO MeHbLIeH Mepe npudnuzutensHo 1,0%.

[00177] Bce cchbuiku, BKIOuas MMyOJUKAlMK, 3asBKA Ha TMATEHTbI W IIATEHTBHI,
LUTUPYEMbIE B JTAHHOM JIOKYMEHTE, HACTOSIIUM BKJIIOUEHBI B JAHHBIH JTOKYMEHT MOCPENCTBOM
CCBUIKH B TOM e Mepe, KaK ecJii Obl KaKIbli JOKYMEHT ObLT OTAEIbHO U KOHKPETHO YKa3aH Kak
BKJIFOUEHHBIH MMOCPEICTBOM CChUTKM M OBLI MPENCTaBI€H BO BCEH CBOEH IMOJHOTE B JAHHOM
TOKYMEHTE.

[00178] IlpumeHeHHE TEPMHMHOB B €IMHCTBEHHOM YMCIE, MHOXXECTBEHHOM YHCIE U
AHAJIOTMYHBIX OMpeNeNieHHl B KOHTEKCTE OMHMCAHUS HACTOSINEro u300peTeHusi (OCOOEHHO B
KOHTEKCTE HIDKeCIeaAyromen GopMyJibl H300pETeHNs) TOJKHO TOJIKOBATHCS KaK OXBATHIBAOLIEE
KaK €JUHCTBEHHOE YHCJIO, TAK U MHOXKECTBEHHOE YHCJIO, €CJIH B JAHHOM JIOKYMEHTE HE YKa3aHO
MHOE€ WJIH JTO SIBHO HE IMPOTUBOPEYUT KOHTEKCTy. TepMuHbI "mpeaycMaTpuUBarOUN",
"umerommii", "BKIFOYaOIMA" U "comeprkamui” ClIeayeT TOJIKOBATh KaK OTKPBIThIE TEPMHUHBI (T.
€., O3HaYarIKe "BKJIFYAOIIHIA Oe3 OrpaHuUueHus "), eClTi He yKa3aHO HHOe.

[00179] IlpenycmarpuBaeTcsi, 4TO IpPUBEAEHHE NUANA30HOB 3HAYEHUH B JaHHOM
IOKYMEHTE CIIY)KUT HCKIIOUYHUTENIbHO B KadecTBE Crocoda COKpAIlEeHUs WHAMBHUAYAJIbHOTO
yKa3aHUs K&KIOrO OTAENbHOrO 3HAYEeHHUs, BXOAIIErO B JAHHBIN AMANa3oH, U KaXI0H KOHEYHOM
TOUKHM, €CJIU B JAHHOM JOKYMEHTE HE YKa3aHO WHOE, 1 KaKJ0e OTAEIbHOE 3HAaUeHUE U KOHEUHAas
TOUKa BKJIIOUEHB! B HACTOSINEE OMUCAHKE, KaK €CM Obl OHU ObUTH MHAMBUIYAJIBHO YIIOMSIHYTbI
B JIaHHOM JIOKYMEHTE.

[00180] Bce criocoObl, onmucaHHbIE B JAHHOM JOKYMEHTE, MOKHO BBITMOJIHSTH B JJIOOOM
MOJXOALIEM TOPSIKE, €CIU WHOE HE YKAa3aHO B JAHHOM JOKYMEHTE, WJIM WHOE SIBHO He
NPOTHBOPEYUT KOHTEKCTYy. [IpuMeHeHHe mOObIX BHIOB NPUMEPOB WM HIUTOCTPATUBHBIX
dopmyarpoBok (Hampumep, "TakoW Kak"), NPEIyCMOTPEHHBIX B IaHHOM JOKYMEHTE,
NpPeAHA3HAYEHO HCKIIOYUTENBHO JUIS JIYYINEro OCBELIEHHs] HACTOSLIEr0 W300peTeHHs] U He
HAKJIAJbIBAET OTPAHUYEHUI Ha 0ObEM HACTOSINEro M300pPETEeHHUs, eClii He 3asBJeHO mHoe. Hu
onHa (OPMYJIHPOBKA B HACTOSLIEM OMUCAHUM HE JTOJDKHA TOJKOBATBHCS KaK YKa3bIBAIOIIAs HA
KaKoOH-muOO HEe3asBJICHHbIH 3JIEMEHT KaK CYLIECTBEHHBIH JUISI TMPAaKTHYECKOW peann3aluu
HACTOSIILETO U300pETeHNUSI.

B 1aHHOM [JOKYMEHTE OINHWCAHbl TPEANOYTUTEIbHBIE BAPUAHTHI OCYIIECTBICHHUS
HACTOSIIETO M300pETEHHs], BKJIIOYAs HAWIYYIIUNA Crocod, WM3BECTHBI aBTOpPAM HACTOSIIETO
n300peTeHus, JUIsI  OCYLIECTBIEHMsS  HACTOALIero  m3o0pereHws.  Bapwmaumm — 3THX
NPEATIOUYTUTENbHBIX BAPUAHTOB OCYIIECTBIEHUS] MOTYT CTaTh OUEBUAHBIMH JUISI CIIELIUAIMCTOB B
TaHHOM 00JIACTH TEXHUKHU TOCJIE MPOYTEHUS BBIIIEYKA3aHHOTO OMUCAHUSA. ABTOPBI HACTOSIIETO
300peTeHNsT OXKHUIAOT, YTO CHELMAIUCTHI B JAHHON OONACTH TEXHHWKH OyIOyT HCIOJIb30BaTh

TaKUe BapHallUd COOTBETCTBYIOIIMM 00pa3soM, M aBTOPbl HACTOSINEr0 H300peTeHus
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NPEATONaralT, YTO HacTosiiee n3o0peTeHne OyneT peajn3oBaHO Ha MPAKTHKE HHAue, 4eM
KOHKPETHO ONHCAaHO B JaHHOM JoKyMeHTe. (COOTBETCTBEHHO, HacTosimee H300peTeHue
BKJIFOYAaeT BCe MOAU(UKAIMK U 3KBUBAJIEHTHl OObEKTa W300pETEeHHUs, YIOMSHYTOIO B
NpUjIaraéMoil K J1aHHOMY NOKYMEHTY (GopMmyJie H300peTeHHs], B YCTAHOBJIEHHBIX MPUMEHUMbBIM
3aKOHOM Tmpezenax. bonee Toro, moGas KOMOMHAIMS BBIIEONHCAHHBIX 3JIEMEHTOB BO BCEX
BO3MOJKHBIX HMX BAapHALMSAX OXBATBIBAETCS HACTOSINUM H300pETeHHEeM, €ClIM B IaHHOM

AOKYMEHTE HE YKa3aHO MHOE, UJIM MHOEC SIBHO HE MPOTUBOPECIUT KOHTEKCTY.
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D®OPMYJIA U3OBPETEHUS

1. Cnoco0 mony4deHHs KOMIIO3ULIMM Ha OCHOBE AaHTHUTENA, TA€ YPOBEHb OOILIMX
apyxosmmupoBanHbiX (TAF) rivkaHoB B KOMIO3UIMM HA OCHOBE aHTUTEJA COCTABJISIET MEHEE
npubnusutensHo 10%, mpu 3TOM croco0 BKIIKOYAET NOAAEP)KaHHE KOMIETEHTHBIX B OTHOIIEHUH
TJIMKO3WJIMPOBAHUS KJIETOK B cpene Ui KyJbTHUBHUPOBAHUS KIJIETOK, copepskaied Qykosy, rae
¢dyko3a NMpHUCYTCTBYEeT B cpele Ui KyJbTUBUPOBAHUS B KOHLIEHTPALUH, COCTABJIAIOLIEH OT
npubmmsurensHo 0,17 r/n no npubausurensro 1,0 r/m.

2. Cnoco0 mony4yeHHss KOMIIO3WLMHM HAa OCHOBE AaHTUTENA, IJ€ YPOBEHb OOIIUX
apykosmmupoBanHbiX (TAF) riaukaHOB B KOMITO3UIIMM HA OCHOBE aHTUTENIA COCTABJISIET MEHEe
npubnusuTensHo 10%, mpu 3TOM croco0 BKITFOYAET MOAAEPKaHHE KOMIIETEHTHBIX B OTHOIIEHUH
TJTUKO3MJIMPOBAHMS KJIETOK B Cpene Ul KYJbTHBHUPOBAHMS KJIETOK, coaeprkameil ¢pykosy, rae
(dyko3a MPHUCYTCTBYET B Cpene Al KYJbTHBHPOBAHUS B KOHLEHTPALUH, COCTABJISIIOLICH OT
npubmsutensio 0,1 /n no mpubnusurensho 1,0 I/, U Te KOMIETEHTHbIE B OTHOIICHHH
TJTUKO3MITUPOBAHMS KJIETKU HE SIBJISIFOTCS TeHETHUECKH MOIU(UIIMPOBAHHBIMU 1JIs1 0Oecey eHust
WU3MEHEHHUs] aKTUBHOCTH (hepMeHTa IMyTH de novo Ui PeyTHIIN3ALHOHHOTO MYTH.

3. Crocob moJy4eHus KOMIO3ULMU Ha OCHOBE aHTHUTENA, BKIIOYAIOIIHMNA MOIIepPKaHNE
KOMIIETEHTHBIX B OTHOIIEGHUM TJIMKO3WJIHPOBAHUS KIETOK B Cpene sl KYJIbTUBHUPOBAHHS
KJIETOK, coxepkamell (ykoly M TIIOKO3y, rne (Qyko3a NPUCYTCTBYET B cCpene Ul
KyJIbTUBHPOBAHUS B KOHLEHTPAIMH, COCTaBisomed ot mnpubmmsurensHo 0,1 r/n no
npubnusutensHo 1,0 1/n, ¥ TIIOKO3y A00aBISIOT B Cpeny AN KyJbTHBHPOBAHHUS KJIETOK B
COOTBETCTBHH C PEXKHUMOM IMOJIUTKH TJIOKO30H, C IOMOINBI0 KOTOPOro O0OeCHeuyuBarOT
JOOCTIKEHHE CPeAHEeW KOHLIEHTPAIMU TIFOKO3BI, COCTaBIsOmel nmpuommsutensHo 10 r/n wim
MEHBbIIE.

4. Cnocod6 mo mobGomy u3 mm. 1-3, rme ¢yko3a NPUCYTCTBYeT B cpene A
KYJBTUBUPOBAHUS B KOHLIEHTPALUU MeHee npuom3nuTensHo 0,75 1/

5. Cnocob6 mo m. 4, roe (yko3a MPHUCYTCTBYEeT B CpeAe sl KyJbTHBHPOBAHUS B
KOHIIEHTpaLuK MeHee mpuonusutesbHo 0,6 /7.

6. Cnocod mo m. 5, rae ¢yko3a MPHUCYTCTBYeT B Cpene sl KyJbTHBHPOBAHUS B
KOHLEHTPAIUH, COCTABJISIONEN OoT npuOu3uTenbo 0,2 r/1 o npudausurenbHo 0,5 /.

7. Cnocod mo mobomy u3 mmn. 1-6, rme ¢Qyko3a NpPUCYTCTBYeT B Cpene s
KyJIbTUBHPOBAHUS B TEYEHHE BCETO BPEMEHHU IOANEP)KAHHUS KOMIIETEHTHBIX B OTHOIIEHUH
TJTUKO3MITUPOBAHUS KIIETOK B KYJIBTYPE KIETOK.

8. Cmocob mo mrobomy w3 mm. 1-6, BKJIIOUAOIIMH MOAAEPKAHWE KOMIIETEHTHBIX B
OTHOIIEHNH TJMKO3WJIMPOBAHUS KJIETOK B IEPBOHW Cpeae Ayl KyJbTHBHPOBAHUS KIIETOK B
TE€YeHHE HAYaJIbHOTO IEPHOa BPEMEHH U TOCJEAYIOLIee MOAAEpKaHWE KOMIIETEHTHBIX B
OTHOIIEHUH TJIMKO3WJIMPOBAHUS KJIETOK BO BTOPOH Cpele Ui KYJbTUBHPOBAHMS KIETOK, THE
nepBasi cpema s KyJbTUBHUPOBAHHS KIETOK HE COAEPKUT (PyKo3y B KOHLEHTPALHH,
cocTasisiroie ot npubmusurenshHo 0,1 r/n mo mpubmmsurensuo 1,0 /1, u BTOpas cpena s
KyJIbTUBHPOBAHUS  KIIETOK CONEPKUT (PYKO3y B  KOHIEHTPALMH, COCTABISIOIIEH OT

npudmmsuTensHo 0,1 /i o nmpubnusurensHo 1,0 /.
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9. Cniocob mo 1. 8, rie HavaJdbHbII MePHO BPEMEHHU COCTABIISACT OT NMPHOIU3UTEIBHO 24
94acoB J10 MPHUOIU3UTENBHO 72 YacoB.

10. Cnoco0 no 1. 8, rae HavaJdbHBIN MEPUOA BPEMEHM COCTABJISIET MPUOIU3UTENBHO 72
yaca wiu Oonee mpuOIM3UTENHHO 72 4yacoB, HO MeHee 156 yacoB wiM mpuOIM3UTENBHO 156
4acoB.

11. Croco6 mo mobomy w3 mm. 8-10, rae ¢Gykosy AOOaBISIOT B MEPBYK Cpeny AJst
KyJIbTUBUPOBAHMSI B I€Hb 6 NOCIIE MHOKYJISILUY KyJIbTYPOH KJIETOK C MOJTY4YE€HHUEM BTOPOM CPebI
IUTSI KyJIbTUBUPOBAHUS KJIETOK.

12. Cnocob6 mo mobomy u3 mn. 1-11, rme xoHuenTtpauusi (Gyko3sl kojednercs Ha
npubnusutensHo 0,2 I/ WM MeHbIIE B TEUEHHE BPEMEHH MONIEepPKAHUS KOMIIETEHTHBIX B
OTHOLIEHUU TIIMKO3UJIMPOBAHUS KJIETOK B Cpene AJs KyJIbTHUBHUPOBAHUS KJIETOK, COAEpIKalleil
byxo3y.

13. Cnocob mo n. 12, rae koHueHTpamust Gyko3bl konednercs Ha npudmusutensHo 0,1
I/1 WIM MEHbLIE B TEUEHHE BPEMEHH TOANEPKAHUA KOMIIETEHTHBIX B OTHOIICHUH
TITUKO3MIIMPOBAHMS KJIETOK B Cpe/ie ISl KYJbTHBHPOBAHUS KJIETOK, cozepskaneii pykosy.

14. Cnioco6 mo mobomy u3 mm. 1-13, rne cpena 1ist KyJbTUBUPOBAHUSI KJIETOK CONEPIKHT
HA4aJbHYIO0 KOHLIEHTPALMIO TTIOKO3bI B T€UEHHE HAYaJIbHOTO [IepHOo/ia BPEMEHH.

15. Cnocod6 mo n. 14, roe HadambHash KOHLEHTPALMs TJIFOKO3bI COCTABIISIET OT
npubnusuTensHo 1 r/n go npubnusurensHo 15 /i

16. Cmoco6 mo m 15, rme HavyampHas KOHLEHTPALUs TIIFOKO3BI COCTaBIISIET
npubnusuTensHo 12 r/n+ 1 r/n.

17. Cnocod mo mobomy u3 m. 1, m. 2 u nm 4-16, AOMONHUTENBHO BKIIFOUYAOLIHIA
no0aByieHHE TIIIOKO3bI B CpeAy Uil KYJbTUBHUPOBAHMS KJETOK B COOTBETCTBHH C PEXHUMOM
MOJMUTKHU TIIFOKO30H.

18. Cnoco6 mo n. 17, rae pekuM NOANUTKY TNIFOKO30i HHUIIMUPYIOT Yepe3 MPOMEKYTOK
BPEMEHH, COCTABJISIFOLIUI OT MPUOIM3UTEIBHO 4 10 NPUOIU3UTENBHO O JHEH MOCe HHOKYJISLUH
KYJIbTYPOH KJIETOK.

19. Cnoco®6 mo m. 18, rme pexuM TMOAMUTKH TIIOKO30W WHHLMUPYIOT depe3
NPUOU3UTENEHO 6 MHEH NOCIe WHOKYJISILUHU KYJIBTYPOH KJIETOK.

20. Cnocob no modomy u3 mm. 17-19, rae ¢ mOMOLIBIO pekrMa TOAUTKU TIFOKO30W B
cpexe Ul KyJbTUBHUPOBAHHS KJIETOK OOECHEUMBAIOT JOCTIKEHHE CpPEAHEH KOHLEHTPALUH
TJIFOKO3bI, COCTABISIOLIEH MPpUONM3UTENbHO 10 I/ Uil MeHbIIe.

21. Cnocob mo mobomy u3 m. 3 u mm. 17-20, rme ¢ MOMOIIBIO PEXUMa MONIUTKH
IJIFOKO30M B cpene ANl KyJbTUBHUPOBAHMS KIETOK OOECMEeUMBAIOT HOCTIDKEHHE CpenHei
KOHLIEHTPALIUH TJIFOKO3bI, COCTABIISIIOLIEH NMPUOIM3UTENBHO 9 T/ UM MEHbIIE.

22. Cnocob mo m. 21, rae ¢ MOMOIIBKO pPeKUMa MONMUTKH TIIFOKO30M B cpene s
KYJIbTUBHPOBAHUSL KJIETOK OOECIeYHBAIOT AOCTIDKEHHE CpenHell KOHLEHTPALHUH TJFOKO3bI,
COCTABJISAIOLIEH MPUONINU3UTENBHO 6 I/J1 MU MEHBLIIE.

23. Cnocob mo m. 22, rae ¢ MOMOUIbK PEeKUMa MONMUTKHU TIIIOKO30M B cpene A

KYJIbTUBHUPOBAHUSA KIICTOK o0ecreynBaT JOCTHIKCHHUEC CpeHHeﬁ KOHUOCHTpPALUUNU T[JIKOKO3bI,
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cocrassironieit ot nmpudimsurensHo 0,5 /71 1o mpubiu3uTeNnsHO 4 /71

24. Cnocob no modomy u3 mm. 17-23, rae ¢ IOMOLIBIO pekuMa MOAMUTKU TIFOKO30H B
cpene I KyJbTUBHUPOBAHMS KJIETOK O0ECHEeUMBAIOT JOCTHXKEHHE CpPeAHEH KOHLEHTPALUH
TJIFOKO3BI, HCXO/ISl M3 KOHLIEHTPALMU (PYKO3bL.

25. Cnocob6 mo m. 24, rae CpPemHIOK KOHLEHTPALMIO TJIFOKO3bl PACCYUTHIBAIOT C
UCTONb30BaHuEM (HopMyJibl I

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

(popmyua D),

rae T npencrasisier co0oii 3anannblii % o0mux apykozmmupoBaHHbiX (TAF) rivkaHoB B
KOMITO3UIIMM HA OCHOBE aHTHUTENIA M COCTABIISIET OT MPUOIU3UTENBHO 2,5% 10 NMpHONIU3HTENIBHO
6%, ot mpubnusutenpHo 2,75% no mpubamsurensHo 5,5% wim ot npubamsurensHo 3% 10
npubmmsutTenso 5%, F mpencrasisier coboii koHmeHTpanuro (1/7) ¢yko3sl B cpene, u G
MpeCTaBiIsieT COOO0H CPeHIOK KOHIIEHTPALIMIO TIIIOKO3HI (T/11) B cpene.

26. Cnocod mo m. 24 wmu m 25, rtoe (1) koHueHTpanuss (GyKo3bl COCTABISET
npubmmsutensio 0,2 + 0,1 ©/n, W cpemHsis KOHIEHTpAalWsl TJIFOKO3bI COCTaBJSIET OT
npuOIM3UTENIbHO 2 1/ g0 mpuOnusuTenbHo 4 1/, (i1) KOHIEHTpanus (yKO3bl COCTABISIET
npudOmmsutensio 0,5 + 0,1 ©/n, W cpemHsiss KOHIEHTpPAUWsl TJIFOKO3bI COCTaBJSIET OT
NpUOIM3UTENBHO 3 T/71 10 mpubIu3uTenbHo 6 /1, win (ii1) KOHIeHTpanus (PyKo3bl COCTAaBIISIET
npubmmsurensio 0,75 + 0,1 /1, W CcpenHss KOHLEHTPALMs TJIFOKO3bI COCTaBJISIET OT
npubIU3nuTENBHO 4,5 10 MPUONU3NTENBHO 9 /1.

27. Cnocob nmo mobomy u3 nm. 1-26, rae 3HaueHue pH cpemsl Ui KyJbTUBHPOBAHUS
KJIETOK COCTaBIISIET OT NMPHOIM3UTENBHO 6,85 1o npubnusurensHo 7,05.

28. Cnioco® no 1. 27, rae 3Hauenue pH cpensl a1st KyJIbTHBUPOBAHUS KJIETOK COCTABIISET
ot npubmm3uTensHo 6,90 o npubmmsurensHo 7,00.

29. Cmoco6 mo mobomy u3 m 1 u mm 3-34, roe KOMIIETEHTHbIE B OTHOLIEHHH
TJTUKO3MITUPOBAHMS KJIETKU HE SIBJIIIOTCS FEHETUUECKU MOIU(UILIMPOBAHHBIMU 11 00eCTIeueHHsI
U3MEHEHUsI aKTUBHOCTH (pepMeHTa MyTH de Novo WITH PeyTHIIN3ALUOHHOTO MyTH.

30. Cnocob6 mo m. 2 u m 29, rae KOMIIETEHTHbIE B OTHOLIEHUH TJIMKO3WJINPOBAHUS
KJIETKH HE SIBJSIFOTCS TeHETUYeCKH MOIU(UIIMPOBAHHBIMU JJIsi OOECIIEYeHMs] HOKayTa TI'eHa,
koaupyroiero GDP-keTo-6-1e30KkCUMaHH030-3,5-3nuMepasy/-4-penyKrasy.

31. Cnocob no modomy u3 nm. 3-30, rae ypoBeHb obmux adykosmnupoBanHbx (TAF)
TJIUKAHOB B KOMITO3UIIMH HA OCHOBE aHTUTEJIA COCTABIsIET MeHee puoOm3nuTensHo 10%.

32. Cmocod mo mobomy wu3 mm. 1-31, roe ypoeHb TAF-rankaHOB COCTaBISIET OT
npubIu3nuTENBHO 2% 10 MPUOIU3UTENBEHO 6%.

33. Cnocob mo n. 32, rae yposenb TAF-rimmukanoB cocrasnsier oT npuOIM3UTENsHO 2%
10 pUOTU3UTENBHO 5%.

34. Cnocob mo n. 33, rae ypoBeHb TAF-THKaHOB B KOMIIO3ULIMM Ha OCHOBE aHTHUTENA
COCTaBJISIET OT MPUOTH3UTENBHO 2% 10 pUOIH3UTENHbHO 4%.

35. Cnocob no jrobomy u3 mm. 1-34, rne ypoBeHb TNIMKAHOB C BBICOKHM COAEPIKaHHEM

MaHHO3bI B KOMIIO3UIIHM HA OCHOBE aHTHUTEJIA COCTABIISIET MeHee MPUOIM3UTeNbHO 3,5%.
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36. Cnoco® mo m. 35, rae ypoBeHb INIMKAHOB C BBICOKHM COAEP’KAHHEM MAaHHO3BI B
KOMITO3UIIMM Ha OCHOBE aHTHUTENA COCTaBisieT OT npudmusutensHo 0,7% 10 mpubIU3UTENHHO
3,0%.

37. Cnoco6 mo mobomy u3 nm. 1-36, rne ypoBeHb a(pyKO3UIMPOBAHHBIX TJIMKAHOB B
KOMITO3UIIMM HA OCHOBE aHTUTENIA COCTABIISIET MeHee MPUONNU3UTENBHO 3,5%.

38. Cnocob mo n. 37, rae ypoBeHb adyKO3UIMPOBAHHBIX INIMKAHOB B KOMITO3ULIMU HA
OCHOBE aHTHTeJNa cocTaBseT oT npubmmsurensHo 0,8% no npubausurensHo 2,8%.

39. Cnoco6 mo mobGomy w3 mm.  1-38, raoe KOMIETeHTHble B OTHOLICHHU
TNIMKO3UIIMPOBAHUS KJIETKH MPOAYLUPYIOT anTturena IgG.

40. Cnocob mo m. 39, rae KOMIETEHTHbIE B OTHOLICHHH TJIMKO3MJIMPOBAHUS KIIETKU
npoayuupytoT antutena IgGl.

41. Cmocod mo mn. 40, rme antutena IgGl sBisroTCs  cnermMUUHBIME - K
OIyX0JI€aCCOLIMUPOBAHHOMY aHTHUIEHY.

42. Crocob mo 1. 41, rne omyxoieaccouupoBaHHbIN aHTUTeH conep:kut SEQ ID NO. 3.

43. Cnocob mo mobomy u3 mm. 1-42, roe cpena Aisl KyJIbTHBUPOBAHUS HE COINEPIKHUT
MaHHO3Y.

44. KoMro3uiysi Ha OCHOBE aHTHUTENA, MOTyuYeHHast C IOMOLIBI0 criocoda Mo JrdoMy u3
nm. 1-43.

45. ®@apmaneBTHYECKasi KOMIO3ULIMS, COEpIKallasi KOMIO3ULIUIO Ha OCHOBE aHTUTENA MO
n. 44 u ¢dapmaueBTHYECKH NPUEMIIEMBIH HOCHTENb, pPa30aBUTENb HIJIM BCIOMOTaTEIbHOE
BELIECTBO.

46. Cpena ayist KyJIBTUBUPOBAHUSI KJIETOK, COAEPIKALIAs:

KOMIIETEHTHbIE B OTHOUIEHUM TJIMKO3WJIMPOBAHMS KJETKH, COAEp Kallhe 3K30T€HHYIO
HYKJIEMHOBYIO KUCJIOTY, KOAMPYIOIIYIO aHTUTENO; U

cpeny AJisi KyJIbTUBHUPOBAHUSI, COAEPIKAINYIO (YKO3y B KOHLEHTPALMH, COCTABIIIIOLIEH OT
npubnusutensHo 0,1 /1 mo mpubmusurensHo 1,0 /0 wiam ot npubmusurensHo 0,17 r/n no
npubnusutensHo 1,0 r/m.

47. Cpena anst KyJbTUBHUPOBAHUS KJIETOK MO M. 46, re KOMIIETEHTHbIE B OTHOLIECHUHU
TJTUKO3MIIUPOBAHMS KJIETKU HE SIBIIIFOTCS FeHETUYECKU MOAU(DULIUPOBAHHBIMHE JUIsI O0ECTIEUeHUs
U3MEHEHUs] AaKTHBHOCTH (epmeHTa mnyth de NnOvo WIM PEeyTWIM3ALHMOHHOTO TYTH,
HEeoOsI3aTeNIbHO, TJI€ KOMIIETEHTHbIE B OTHOLICHMH TJIMKO3MJIMPOBAHUS KJIETKH HE SIBIISTFOTCS
TeHEeTHYECKH MOAN(DULIMPOBAHHBIMH 1T OOeCTIedYeHHsI HOKayTa reHa, konupyromero GDP-kero-
6-1€30KCUMaHHO30-3,5-3uMepasy/-4-penykrasy.

48. Cpenma nnsi KyJIbTUBUPOBaHUSA KieToK mo m. 46 wmm n. 47, toe cpena s
KyJIbTUBUPOBAHUSI  JOMOJHUTENBHO  COAEPXKUT  IJIIOKO3y B KOHLEHTpaLlUU  MeEHee
npubnusutensHO 10 /71, HeoOs3aTenbHO MeHee MPUOIM3UTENBHO 9 1711

49. Cpenma nns KyJbTUBUPOBAHMS KJIETOK MO M. 48, re KOHIEHTPALMs TJIFOKO3bI
COCTaBJISIET NMPUOIU3UTEIBHO O I/71 UM MEHbIIE.

50. Cpena nisi KyJIbTUBUPOBAaHUSA KJIETOK MO M. 49, rae KOHLEHTpauus TJIFOKO3BI

cocrasiisieT OT npubmm3uTensHo 0,5 /11 1o npubnu3uTensHo 4 1/71.
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51. Cpena ans KyJbTUBHPOBAHHS KJIETOK MO JroOoMy u3 mm. 46-50, raoe 3Hauenne pH
Cpenbl U KYJbTHBUPOBAHUS COCTABJISIET OT MPUOIM3UTEIBHO 6,85 no npubmusurensao 7,05.

52. Cpena nns KyJbTUBUpPOBaHUs KJeToKk mo m. 51, rme 3HaueHue pH cpenbl nis
KYJIbTUBHPOBAHHUS KJIETOK COCTABIISET OT NMpuOImM3uTensHo 6,90 no npubnusurensHo 7,00.

53. Cpena ans KyJbTHMBHPOBAaHHUS KJIETOK MO JoOoMy u3 mm. 46-52, raoe cpema nans
KyJIBTUBUPOBAHUS KJIIETOK HE CONEPIKUT MAHHO3Y.

54. Cpema nnsi KyJbTUBHPOBAHUS KIETOK MO JroOomy u3 mm. 46-53, rne aHTUTENIo
npezacrasisier coboi antureno IgG.

55. Cpena nnsi KynbTUBUPOBAHUS KJIETOK 1o 1. 54, rae antureno IgG mpencrasnser
coboti aatuteno IgGl.

56. Cpena anst KyJbTUBHPOBaHMs KieTOK mo m. 55, rme antureno IgGl ssnsercs
cneun(UIHBIM K OTYyX 0JICACCOLUMPOBAHHOMY aHTHUTEHY.

57. Cpena nnsi KyJbTUBHPOBAaHUS KJIETOK IO M. 56, e OmMyxoJieaCCOLMUPOBAHHBIN
antureH cofepxxut SEQ ID NO: 3.

58. Cnocob monynupoBaHus ypoBHsi TAF-rIMKaHOB B KOMITO3UIIMK HA OCHOBE aHTUTENA,
MOJIyYEHHOW C TIIOMOLIBK0 KOMIIETEHTHBIX B OTHOIIEHWU IJIMKO3UJIUPOBAHUS KIETOK,
BKITOUaronuii: (A) mobasieHue (yKo3bl B Cpeny AJisi KYJIbTUBHPOBAHUS KJIETOK, COIAEPIKAIIYIO
KOMIIETEHTHbIE B OTHOLIEHUU TJIMKO3WJIMPOBAHUS KIETKH, C JOCTHXKEHHEM KOHILIEHTpalUH
¢byxo3bI, cocTapisitomeit ot npudnmsutensHo 0,1 1/ go nmpudnausurensao 1,0 /i1, 1 CHIKESHHS
ypoBHst TAF-rnukanoB;, unu (B) noGaBneHue riitoKo3bl B Cpeay sl KYJIbTUBUPOBAHHS KIETOK,
COIEPKAILYI0 KOMIIETEHTHbIE B OTHOLIEHUU INIMKO3WUJIMPOBAHMs KJIETKH, C JOCTHKEHHUEM
KOHLIEHTPALMK TJIFOKO3bl, COCTaBJSAIOLIEH MeHee mnpuOmusurensHo 10 r/1, A1 MOBBIIEHUS
ypoBHst TAF-rnmukanos; unu (C) xak (A), Tak u (B).

59. Cnocob mMonynupoBaHus YpOBHs ayKO3WINPOBAHHBIX INIMKAHOB B KOMITO3MLIUM HA
OCHOBE aHTUTENA, MOJTYYEHHON € MOMOIIBI0 KOMIETEHTHBIX B OTHOLIEHUH TIIMKO3WJIMPOBAHMS
KJIETOK, BKMouarommid: (A) nobasieHue (yko3bl B cpeny ANl KyJbTHBHPOBAHUS KJIETOK,
COZEpIKAINYI0 KOMIIETEHTHbIE B OTHOLIEHUU TINIMKO3ZWUJIMPOBAHUS KIIETKH, C JOCTHKEHUEM
KOHIEHTpauu (PyKo3bl, coCTaBsitoinei ot mpudausutenbio 0,1 r/n nqo mpubmusurensao 1,0
T/11, IJIsl CHUKEHHsI YPOBHST ayKO3MIMPOBAHHBIX TNTUKAHOB, uin (B) mobaBiieHue TiIFOKO3bI B
cpeny s KyJbTHUBHUPOBAHMSl KJETOK, COAEPKALIYH0 KOMIIETEHTHbIE B  OTHOLICHUH
IJIMKO3WIMPOBAHUS KJIETKH, C JOCTH)KEHMEM KOHLEHTPAaLlUM IUIFOKO3bl, COCTAaBIISAIOLIEH
npubnusuTensHO 10 1/ WM MeHbLIe, 11 MOBBIIEHUS] YPOBHS a(yKO3MIINPOBAHHBIX [NIHKAHOB;
w (C) kak (A), Tak u (B).

60. Crioco0 MOmynIMpPOBaHUsSI YPOBHS TNIMKAHOB C BBICOKHUM COZEP’KAHHEM MAaHHO3bBI B
KOMITIO3ULIMM HA OCHOBE AHTUTEJNA, INMOJYYEHHOW C MOMOLIBK) KOMIIETEHTHBIX B OTHOILUEHHU
ITIUKO3WIIMPOBAHNS  KJIETOK,  BKIIIOYAOIUA  no0aBieHHMe  TIIIOKO3bI B Ccpeay  uid
KyJbTUBUPOBAHMS KJIETOK, COMAEPKALIyI0 KOMIIETEHTHblE B OTHOLIEHUM TJIMKO3UIUPOBAHUS
KJIETKH, C JOCTIKEHUEM KOHLIEHTPALUHU IIIIOKO3bI, COCTAaBISOLIeH nmpubnusutensHo 10 r/n unm
MEHBbIIIE, AJIsl OBBILIEHNs] YPOBHS ININKAHOB C BBICOKUM COJIEP’KAHNEM MaHHO3BL

61. Crnoco6 mo mobomy w3 mm 58-60, rne KOMIETeHTHble B OTHOLICHUU
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TJIUKO3MIIMPOBAHMS KJIETKU HE SIBJISIFOTCS TeHETHYECKU MOAM(ULIMPOBAHHBIMU I 0OeCTIeueHus
M3MEHEHUs] aKTUBHOCTH (pepMeHTa IMyTH de Novo Ui PeyTHIIN3ALHOHHOTO My TH.

62. Cnocob no m. 61, rae KOMIETeHTHbIE B OTHOIIEHUH IIMKO3WIMPOBAHUS KJIETKU HE
ABJIIIOTCS] TeHETUYECKU MOAU(DHUIMPOBAHHBIMU JJIs1 0OeCIieueHHsI HOKayTa I'eHa, KOIUPYIOIIEro
GDP-xkeTo-6-1e30KkCUMaHH030-3,5-3nuMepasy/-4-penyKrasy.

63. Crnocob mo mobomy u3 mm. 58-62, rne ypoBeHb TAF-rimnkaHOB B KOMIO3UIMH Ha
OCHOBE aHTHTeJA COCTaBIIseT NpuOIu3nTenbHO 10% 1 MeHble.

64. Crocob mo 1. 63, rae ypoeHb TAF-rukaHOB COCTaBJSIET OT MPUOIM3UTENBHO 2%
10 PUOTU3UTENBHO 6%.

65. Crocob mo 1. 64, rae ypoeHb TAF-TTHKaHOB COCTaBISIET OT MPUOIU3UTENBHO 2%
10 PUOTU3UTENBHO 5%.

66. Criocob no m. 65, rae yposedb TAF-rinukaHOB B KOMIIO3WIIMKM HA OCHOBE aHTHUTENA
COCTaBJISIET OT MPUOTM3UTENBHO 2% 10 pUOIH3uTEeNHsHO 4%0.

67. Criocob no modomy u3 m. 58-66, rae ypoBeHb INIMKAHOB C BBICOKHUM COIEPIKAHUEM
MaHHO3bI B KOMITO3ULIMM HA OCHOBE aHTUTEJNA COCTABIISET NMPUOIM3UTEIBHO 3,5% WM MEHBbLIIE.

68. Cnocod® mo m. 67, rae ypoBEHb TNIMKAHOB C BBICOKHUM COAEP)KAHHEM MaHHO3BI B
KOMITO3UIIMM Ha OCHOBE AHTHUTENA COCTaBJsieT OT npubmusutenpHo 0,7% 10 MpHONIU3HTENbHO
3,0%.

69. Crocob no smobomy u3 nm. 58-68, rne ypoBeHb aQyKO3WIMPOBAHHBIX TNIHKAHOB B
KOMITO3UIIM HA OCHOBE aHTUTEJNIA COCTABIISIET MPUOIM3UTENBHO 3,5% WIN MEHbIIe.

70. Cnocob mo m. 69, rae ypoBeHb apyKO3MIMPOBAHHBIX INTMKAHOB B KOMIIO3HMLIMM HA
OCHOBE aHTHTEJa COCTABIISAET OT Npuban3uTenabHo 0,8% no npubnusurensHo 2,8%.

71. Cnoco6 mo mobomy u3 mm. 58-70, rae KoHUeHTpaims (DyKO3bl COCTaBJISE€T OT
npubnusutensHo 0,17 r/n no npubnuzuresnasro 1,0 /5.

72. Cnoco6 mo 1. 71, rae koHueHTpauus Gpyko3sl coctasiseT oT npudbmausurensHo 0,2 r/n
10 npubau3uTenbHo 0,5 /.

73. Cnocob® mo nmobomy w3 mm. 58-72, MOMOJHUTENFHO BKIIFOYAOIINKA J00aBJIeHHE
TJIFOKO3bI B CPEAy IUIsl KYJBTUBHUPOBAHHS KIJIETOK B COOTBETCTBHHM C PEXHMOM IOIMUTKU
TJIFOKO30H, € TIOMOLIBED KOTOPOTro OOECMEeuMBAIOT JAOCTHXKEHHE CpPEAHEeH KOHICHTPALUH
TTFOKO3bI, COCTABJISIFOIIeH nMpuoau3uTenbHo 10 1/71, HeoOs3aTeIbHO MEHBIIIE.

74. Cnocod mo m. 73, rme cpenmHsii KOHIUEHTPALUS TIFOKO3bI COCTAaBJISIET MEHee
npudm3uTeNsHO 60,0 /i1, HeoOs3aTeIbHO MeHee npubau3nTeabHo 4,0 T/71.

75. Crocod mo . 73 wim 1. 74, Tae CpemHsisi KOHUEHTPALHSI TIFOKO3bI MTOJTy4eHa UCXOs
U3 KOHLIEHTpALUH (PyKO3bI B Cpenie sl KYJIbTHBUPOBAHUS KIIETOK.

76. Cnocod mo m. 75, rae CpemHIO KOHIEHTPALMI TJIFOKO3bl PACCUUTBHIBAIOT C
UCTIONB30BaHUEM (hopMyJsl I:

T=3,354-1,388F+0,111G + [F - 0,4375] x [1,9527(F - 0,4375)]

¢dopmymna I,

rae T npencrasisier coboii 3agannblii % o0mux apykozunupoBaHHbix (TAF) rimukaHos B

KOMITO3UIIMM Ha OCHOBE aHTUTENA U COCTABJISIET OT MPHOIM3UTENbHO 3% 10 MPUOIH3UTENIBHO
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5%, F npencrasisier codoit koHueHTtpauuio (1/1) ¢yko3sl B cpene, u G mpencrasisieT coOoi
CPEIHIOI0 KOHLIEHTPALUIO TIFOKO3BI (T/1).

77. Cioco® MomynupoBaHus YPOBHs apyKO3MINPOBAHHBIX INIMKAHOB B KOMITO3UIIMM Ha
OCHOBE aHTUTENA, MOJTYYEHHON C MOMOIIBI0 KOMIETEHTHBIX B OTHOLIEHUU TJIMKO3UIUPOBAHUS
KJIETOK, BKJIIOYAIOIIMN CHUXKEeHHe 3HadeHuss pH cpenbl Ansd KylnbTHUBHUPOBaHUS KIETOK Ha
3Ha4YeHHe, COCTaBysitoIee oT npuonmusutenbHo 0,03 o npubiamsurenbHo 1,2, ans obecneveHus
CHIDKEHUsI YPOBHS a(yKO3WJIMPOBAHHBIX INIMKAHOB B KOMIIO3MIIMM HAa OCHOBE AHTUTENA HA
3HaYeHUe, COCTaBstoNee OT npudmsuTeabHo 0,5% 10 npudau3uTebHO 2%, WK MOBBIIIEHNE
3HaueHuss pH cpenpl 1y KyJNbTUBUPOBAaHUSA KJIETOK Ha 3HA4YeHHE, COCTaBISAIOINEE OT
npubnusutensHo 0,03 no npubmmsurensro 1,2, ans obecreueHUs] TMOBBIIEHUS YPOBHS
apyKO3WIMPOBAHHBIX TJIMKAHOB B KOMIIO3UIMM HAa OCHOBE aHTUTEJIa HA 3HAYCHUE,
cocrasJisironee ot mpudnuzureabHo 0,5% 1o mpubnusutensHo 2%.

78. Cmoco®d mo m. 77, BKIOYAOLMUN CHIKeHWe 3HadeHust pH cpenmbr  mus
KyJbTUBHPOBAHUSl KJIETOK HA 3HA4YeHHWE, COCTaBisifomee ot mnpuOmusurensHo 0,05 no
npubnusuTensHo 1,2, mis o0ecrieueHnst CHU)KEHUST YPOBHS ayKO3MIMPOBAHHBIX TJIMKAHOB B
KOMITO3UIIMM Ha OCHOBE aHTHTEJAa Ha 3HAaYeHHe, COCTABJLAIOLIee OT MpuOmmsurenbHo 1% 1o
npubnusuTensHO 2%, WM MOBBILIeHHe 3Ha4eHus: pH cpenbl Ui KyJIbTHUBUPOBAHUS KJIETOK Ha
3HAYeHUe, COCTaBIisIoIee oT npudmmuTensHo 0,05 no mpubnusurensbro 1,2, nns obecnedeHus
MOBBIMIEHNS] YPOBHS a(pyKO3MJIMPOBAHHBIX TNIMKAHOB B KOMITO3WIIMM HAa OCHOBE AaHTUTENA Ha
3Ha4YeHHe, COCTaBIIsIIOIIee OT npudbmu3uTensHo 1% no npubnusurensHo 2%.

79. Cmoco® mo m. 77, BKIOYAOLIMK CHWKeHWe 3HaueHus pH cpenbr ans
KyJbTUBHUPOBAHUS KJIETOK HAa 3Ha4YeHHe, cocTaBisitomee or mnpubmusurensHo 0,03 no
npubmmsutensHo 0,07, mis obecrniedeHust CHU)KEHHsI YPOBHS a(pyKO3MIMPOBAHHBIX TIIMKAHOB B
KOMITO3MLIMM Ha OCHOBE aHTHUTEJA Ha 3HA4YEeHHUe, COCTaBisitolnee oT mpudmusurenbHo 0,5% no
npubmusutensHo 1,1%, nnu nosbimenue 3HaueHns pH cpeas! A KyJIbTUBUPOBAHUS KIETOK Ha
3HaYeHue, cocTapJsiroiiee oT npudamsuTenbHo 0,03 1o npubnusurensHo 0,07, mist obecrnieueHus
TIOBBIIIEHHS] YPOBHS a(pyKO3MIUPOBAHHBIX TNIMKAHOB B KOMITO3UIIMM HAa OCHOBE AHTUTENIA Ha
3HaYeHUe, COCTaBIsiroIIee oT npudausuTenbHo 0,5% no npubnmsurensho 1,1%.

80. Criocob cHmkeHUs ypOBHS ayKO3MIMPOBAHHBIX MIMKAHOB B KOMITO3HLIMK HA OCHOBE
aHTHUTeNa, MOJYYEeHHON C NMOMOIIBIO KOMIIETEHTHBIX B OTHOIIEHUH INIMKO3UJIUPOBAHUS KIIETOK,
Ha 3HAYEHHUE, COCTABJSIIOIee OT MPHONMM3HTENbHO 1% no mpubnusurensHo 2%, BKIIFOYAOIIHN
CHI)KeHUe 3HadeHus1 pH cpearl ans KyJbTUBUPOBAHUS KJIETOK Ha 3HAUEHHUE, COCTAaBIISIIOIIEE OT
npubnusutensHo 0,05 no npubnmsurensuo 1,2.

81. Cnoco6 mo mn. 80, BrmOYarOIUN CHIDKeHWE 3HaueHuss pH Ha 3HadeHwe,
cocrasysitoniee ot npuomsutensHo 0,05 no npubnmsurensao 0,07, st odecredyeHus CHUKESHHST
ypOBHsI ad yKO3MIINPOBAHHBIX [JIMKAHOB HA MPHOIU3HTENBHO 1%.

82. Cnoco6 mo mn. 80, BrmOYarOIIUN CHIDKeHHEe 3HaueHHss pH Ha 3HaueHme,
cocrasJsironiee ot mpudam3uTenbHo 0,09 no mpubamsuTenbHo 1,2, niist obecredeHus] CHUKESHHST
ypOoBHs adyKO3MINPOBAHHBIX [NIMKAHOB Ha OoJiee mpuOnmusurtensHo 1,5%.

83. Cnoco6 mo mn. 80, BKIOYAOIIMN KyJNbTUBHUPOBAHME KIETOK INpH 3HaueHHH pH,
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cocraBisitoieM OT mpuOmmsuTensHo 7,10 no mnpubmmsurenvsHo 7,20, HEOOs3aTENBHO OT
npubnusuTensHo 7,12 no npubnmsurensHo 7,19.

84. Criocob cHmkeHus ypoBHS a(yKO3MINPOBAHHBIX MIMKAHOB B KOMITO3MLIUM Ha OCHOBE
aHTHUTeJa, MOJYYeHHON ¢ NMOMOIIbIO KOMIETEHTHBIX B OTHOIUIEHUHU INIMKO3UJIMPOBAHUS KIETOK,
Ha 3HAYeHWe, CcocTaBysiomiee oT npuommsurenso 0,5% no mnpubmmsurensro 1,1%,
BKJIIOUAKOLIUM CHIDKeHUE 3HadeHuss pH cpeapl 171  KyJbTUBUPOBAHMs KJIETOK Ha
npubnusutensHo 0,03-0,07.

85. Cnoco6 mo mn. 84, BKIOHAKOIIUN CHIDKeHHe 3HadeHuss pH Ha 3HavyeHwe,
cocrasysitonee ot nmpudusutensHo 0,03 no mpubausutenbao 0,00, ans odecreveHus CHUXKEHHUSI
ypOBHsI ad) yKO3WIIMPOBAHHBIX [NIMKAHOB Ha npuOm3uTeapHo 0,8%.

86. Cmoco0 mo mn. 84, BrIOHAaKOIUN CHIDKeHHe 3HaueHuss pH Ha 3HavyeHwe,
cocrassironee ot nmpuonmsutensHo 0,05 no npubnusutensuo 0,07, st odecrnevyeHust CHUKEHUS
ypOBHsI ad yKO3MIIMPOBAHHBIX IJINKAHOB HA MPHOIU3UTENBHO 1%.

87. Cnocob mo m. 84, BKIFOUAOIIMK KyJbTHBHPOBAHHE KJIETOK NMpHU 3HaueHMH pH ot
bonee 7,05 no menee 7,15 unn npubnmsutensHo 7,15, HeoOs13aTeNnbHO OT MpUOIM3UTENBHO 7,07
1o npudausuTenbHo 7,13.

88. Crnoco0 moBbIeHHsT YPOBHS a(pyKO3UIMPOBAHHBIX TJIMKAHOB B KOMIIO3MIMK Ha
OCHOBE aHTUTENA, MOJTYYEHHON C MOMOIIBI0 KOMIETEHTHBIX B OTHOLIEHUU TJIMKO3WJIMPOBAHMUS
KJIETOK, Ha 3HA4Y€HHE, COCTaBlsiiommee OT npubmmsurtenpHo 1% no mnpubnusurensHo 2%,
BKJIFOUAKOLIMI MOBbIIEHNEe 3HaueHus: pH cpenbl 1 KyJbTUBHUPOBAaHUS KJIETOK Ha 3HA4YEHHE,
cocrasJisironiee ot npudmusurensHo 0,05 mo npubmusurensHo 1,2.

89. Cnoco0 mo mn. 88, Bxmrowaromuil mnopbleHHe 3HaueHuss pH Ha 3HadeHwue,
cocTaisitoniee ot npuomusurenbHo 0,05 no mpubnusurenbhao 0,07, ans obecrneyeHns CHUKEHUS
yPOBHS a)yKO3UIIMPOBAHHBIX IIIMKAHOB HAa NPUOIM3UTENBHO 1%.

90. Cmoco6 mo mn. 88, BkmOUarOmuil NOBbIIEHWE 3Ha4deHuss pH Ha 3HaueHwe,
cocraBjsironee oT mpudau3uTenbHo 0,09 no mpubau3uTenbHo 1,2, miist obecrneYeH s CHUXKEHMSI
ypOBHs a(yKO3UIMPOBAHHBIX TJIMKAHOB HA Oojiee mpubiusuteapbHo 1,5%.

91. Cnocob® mo m. 88, BKIIOYAKOLIMHA KyJIbTUBUPOBAHHE KJIETOK MPHU 3HaueHUW pH,
cocraBisitoieM OT mpudmmsuTensHo 7,10 po npubmusurensHo 7,20, HeoOs3aTeNbHO OT
npubnusuTensHo 7,12 no npubnmsurensHo 7,19.

92. Cnoco0 moBBIEHUs] YPOBHS a(pyKO3WIMPOBAHHBIX TINIMKAHOB B KOMITO3WIIMM HA
OCHOBE aHTUTENA, MOJTYYEeHHON C MOMOIIBI0 KOMIETEHTHBIX B OTHOLIEHUU TIIMKO3WJIMPOBAHMS
KJIETOK, Ha 3HA4Y€HHUe, cocTaBisomee ot npudnusurensHo 0,5% no mpubnusurensHo 1,1%,
BKJIIOYAIOLIMI TOBbIIeHHe 3HaueHus pH cpenpl i  KyJnbTUBUpPOBaHUS KJIETOK Ha
npubnusutensHo 0,03-0,07.

93. Cmoco®d mo m 92, BKIOHAKOIIWN MOBBIIEHHWE 3HadeHuss pH Ha 3Ha4eHwe,
cocrassitoniee ot npudnmsutensHo 0,03 mo npudnmsurensao 0,00, st odecriedueHus CHUKCHHSI
ypOBHs adyKO3MINPOBAHHBIX [NIMKAHOB Ha NpUOIM3uTeabHoO 0,8%.

94. Cnocob6 mo m. 92, BIOYAKOIIUN MOBBINIEHHWE 3HadeHus pH Ha 3HaveHwe,

cocrasJsironiee ot npuonmsurensHo 0,05 no npudnmsurensuo 0,07, s odecrieueHns CHUXESHHS
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ypOBHsI ad yKO3MINPOBAHHBIX [NIMKAHOB HA MPHOIU3UTENBHO 1%.

95. Cnocob mo m. 92, BKIIOHAKOIIMK KyJBTUBUPOBAHUE KJIETOK NpH 3HaueHuu pH or
bonee 7,05 no menee 7,15 unu npubnusutensHo 7,15, Heobs3aTenbHO OT mpudam3uTeNbHo 7,07
1o npubausuTenbHo 7,13,

96. Cnocob6 mo moOoMy M3 MpeAblIyLIMX MYHKTOB, rae 3HaueHue pH cpembr ams
KYJBTUBUPOBAHUS KJIETOK HAa BCEM MPOTSDKEHMH KyJbTHBUPOBAHHs cocTaBisier Oonee 7,0,
HeoOs13aTesIbHO OT Oojiee 7,05 mo menee 7,2.

97. Cnocob mo moOoMy M3 NPEABIAYIIUX MYHKTOB, TA€ YPOBEHb a(yKO3HIUPOBAHHBIX
TJIUKAHOB B KOMITO3UIIMM HA OCHOBE aHTUTEJIA COCTABJIsIET MeHee puOu3nuTenbHo 10%.

98. Crocob mo m. 97, rae ypoBeHb apyKO3MIUPOBAHHBIX TNTUKAHOB B KOMIIO3HMLIUU HA
OCHOBE aHTHTEJA COCTABJISIET OT NMPUOIM3UTENBHO 6,2% 1o npubausutensHo 8,4%.

99. Cnocob no aro0oMy U3 MpeAbIAYINNX MYHKTOB, INl€ TEMIIEpaTypa HU3MEHsIETCS Ha
MmeHee 2 rpanyca C B TeueHue nepuojia KyJIbTHBUPOBAHMUSL.

100. Criocob no m. 99, rae Temneparypa KyJIbTHBUPOBAHHS U3MEHseTCsl Ha He Oonee 1,5
umu 1,0 rpaayca C.

101. Cnocob mo io0oMy M3 MPEenpIayLINX IYHKTOB, IZI€ Cpena Ui KyJbTHBHPOBAHUS
KJIETOK HE COJEPKHUT KAKUX-JIMOO BBISBISIEMBIX KOJMYECTB MapraHiia uin OeTanHa.

102. Cnocob mo iro0oMy U3 MPenbInyIuX MyHKTOB, IZI€ Cpena Ui KYJbTHBHPOBAHUS
KJIETOK cofepkutr oT mnpudmusurenvHo 0,10 r/n no npubmmsurensHo 1,0 1/m ¢ykossl,
HeoOs13aTenpHO oT npubamsuTensHo 0,17 o npubnusurensHo 1,0 /1 Gyko3sL

103. Croco6 mo m. 102, rae ¢yko3a mMpUCYTCTBYeT B Cpenae A KyJbTUBHPOBAHUS B
KOHLIEHTpalun MeHee npudOnusutenvHo 0,75 r/m, menee npuOmusurensHo 0,6 r/m wmm oT
npubnusutensHo 0,2 r/n go npubnausurensao 0,5 /1.

104. Cnocob mo mo6omMy U3 MpeAbIIyIIuX MYHKTOB, 1€ KOMIIETEHTHbIE B OTHOIIEHUU
TJIMKO3WJIMPOBAHUS KJIETKU HE SIBJSIFOTCS T€HETHUYECKH MOAM(UIIMPOBAHHBIMU 11l OOeCIeueH s
U3MEHEHUsI aKTUBHOCTH (hepMeHTa MyTH de novo UM PeyTHIIN3ALHOHHOTO MyTH.

105. Criocob mo noboMy M3 TPeAbIayIUX MYHKTOB, IMe TJIFOKO3y A00aBJISIFOT B CPEay
ISl KyJIbTUBUPOBAHUS KJIETOK B COOTBETCTBHM C PEKUMOM MOAINUTKU TIIFOKO30H, C MOMOIIBIO
KOTOPOTrO OOECIEeYNBAOT JOCTHKECHUE CpPEAHEH KOHLEHTPALMH TJIFOKO3bI, COCTaBIJIAIOLIIEH
npubnusuTensHo 10 1/ nnn MeHsIIe.

106. Cnoco6 wmonynupoBanust ypoBHS TAF-rinkaHoB B KOMIIO3MIIMM Ha OCHOBE
aHTHUTeNa, MOJYYeHHON C MOMOIIBIO KOMIIETEHTHBIX B OTHOLIEHUH IIMKO3WJIMPOBAHUS KIIETOK,
BKJIFOUAOIMI MOJYJUPOBaHHE YPOBHA a(yKO3WIMPOBAHHBIX TJIMKAHOB B KOMITO3MIIMM Ha
OCHOBE aHTHUTENIAa B COOTBETCTBHH CO CIOCOOOM mO Jt0OoMy u3 mil. 77-79, CHIDKEHHE YPOBHS
apyKO3WIMPOBAHHBIX TJIMKAHOB B KOMIIO3ULMM HAa OCHOBE AaHTUTENAa B COOTBETCTBHH CO
cniocobom mo mobdomy u3 mm. 80-87 wiin MoBBIIEHHE YPOBHS apyKO3MIMPOBAHHBIX TNIHNKAHOB B
KOMITO3HUIIMH Ha OCHOBE aHTHTEJA B COOTBETCTBUU CO CITOCOOOM 110 Jirobomy u3 . 88-105.

107. Cmoco® mony4eHHss KOMIO3ULIMM Ha OCHOBE aHTHUTENa, TIJ€ YPOBEHb
aQyKO3WIMPOBAHHBIX TIJIMKAHOB B KOMIIO3ULIMM HAa OCHOBE AaHTUTENA COCTAaBJIAET OT

npuOIM3UTENBbHO 6,2% no mpudausutenbHo 8,4%, mpu 3TOM Crocod BKJFOYAET MOAAEPIKAHHE
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KOMIIETEHTHbBIX B OTHOLIEHUH ITMKO3WJINPOBAHUS KJIETOK B Cpefie AJI KyJIbTUBUPOBAHUS KJIETOK
npu 3HaueHuu pH ot 6onee 7,05 no menee 7,2,

rae

(A) 3nauenue pH cpenpl nist KyJNbTUBHUPOBAHMS KJIETOK H3MEHSIOT Ha MeHee 0,15
(reoOs3arenbHO Ha MeHee 0,10) B TeueHHe neprosa KyIbTHBUPOBAHUS, WIIN

(B) temmepatypy cpenbl s KyJbTHBHPOBAHMS KJIETOK HM3MEHSIOT Ha He Oojee 2
rpaayca C, wiu

(C) cnoco0 He BKIJIIOYAET KYJBTUBHPOBAHHE KJIETOK B Cpene sl KyJbTHBHPOBAHUS
KJIETOK, CONepIKalleil MapraHen uiv OeTauH, Uin

(D) xomOunHanwmst nyx wim tpex u3 (A), (B) u (C).

108. Cniocob mo m. 107, rue 3Hauenue pH nonnep kuBaroT Ha ypoBHe pH, cocTaBstomeM
ot npubnusurenbHo 7,07 no mpubmusurenbHo 7,19, B TeYeHHME mepHoAa KyJbTHBHPOBAHUS,
HeoOs13aTeNbHO, IIe 3HaueHue pH mommep:kuBarOT Ha ypOBHE OT mMpUOMU3UTENbHO 7,07 MM
oonbire 10 menee 7,10, wiu ot npubmusurensHo 7,10 wim Gomnbine no menee 7,15, wiu ot
npubnusuTensHo 7,15 wnn Oonbine no npudbnusnuTensHo 7,19.

ITo noBepenHocTn
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