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HE COAEP/KAIIAA CBIBOPOTKH CPEJA JUIA KYJIBbTUBUPOBAHUA
KJIETOK

00J1aCTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIIEE H300peTeHHe

H3o0pereHne OTHOCUTCS K cpenam Ul KyJbTUBHPOBAHUS KJIETOK U IS MTOJYYeHHs
pekoMOMHaHTHBIX OenkoB. M300pereHne KOHKPETHO OTHOCHUTCS K HE COJEp KalluM
CBIBOPOTKH CpelaM IJIsl KyJbTUBHPOBaHHUA peKoMOMHAHTHbIX kietok CHO nns momyuenus

OeNKOBBIX OMOTEPANIEBTUIECKIX CPE/ICTB.

IpeamiecTBYIONINI VPOBEHb TEXHUKH HACTOSIIEr0 H300peTeHus

Cpenbl 1isi KyJIbTHBHPOBAHUS KJIETOK, COAEpIKalle KOMIIOHEHTBI ChIBOPOTKH MU
ruapoiuzata OenkoB (T.e, MENTOHbI M TPUNTOHBI) HMEKOT JJHTENbHYI HCTOPHIO
NPUMEHEHHs] B TOJYYEHUH PEKOMOWHAHTHBIX OENKOB M3 KYJIbTUBHUPYEMBIX KJIETOK. JTH
KOMITOHEHTBI COZieprKaT (akTOphl POCTA M IIUPOKHUH CIIEKTpP APYTHUX HEOXapaKTePH30BAHHBIX
HJIEMEHTOB, OJIArONPHUATHBIX U POCTAa U KYJBTYpbI KJIeTOK. OIHAKO OHHM TaKXe COAepKaT
HEOXapaKTePU30BAHHBIE JJIEMEHTBHI, KOTOpPBbIE YMEHBIIAIOT POCT WIM HHBIM 00pa3om
OTPHLIATEJbHO BO3AEHCTBYIOT Ha MPOAYKLHUIO PeKOMOMHAHTHOrO Oenka. OHHM Takke MOTyT
ABJIATBHCA HEXEJIATCJBbHBIM INIOTCHLIMAJIBbHBIM HMCTOYHUKOM BapI/Ia6e.IIbHOCTI/I. HeCMOTpSI Ha UX
HEOOCTATKHU, NPCUMYIICCTBA HCIIOJIb30OBAHHA CBIBOPOTOK W TUAPOJIU3ATOB ICPEBCHIMBAIOT
ONpEACICHHBIC HEAOCTATKN U UX MIHPOKO HCIIOJIB30BAJIM BO MHOI'UX NPUMECHCHHAX KYJIBTYP
KJIETOK.

Kak mpaBuiio, 6Guosorndeckue tepamneBTudeckue cpencrsa (OuodapmaneBruyeckue
CPeNCTBAa) ISl YeNIOBEKa MOJIy4YaloT B KYJbTYPax KJIETOK MIJIEKOMUTAOLINX, B YaCTHOCTU B
kynerype kinerok CHO. [IlpucyrcTBue  HEOXapakTEPU3OBAHHBIX  HJIM  YACTUYHO
OXapaKTECPU30BaAHHBIX KOMITIOHEHTOB B S5THX KYJIbTypax KJIETOK JUJIA MOJIYUCHUA
OuodapmalieBTUYeCKUX CPEACTB AJIi NMPUMEHEHHs Ui YeJiOBeKa KpaiHe HeKeTaTeNbHO.
Hcnonp3oBaHne Takux HEOXAPAKTECPU30OBAHHBIX HJIM YaCTUYHO OXapaKTCPHU30BAHHDBIX
KOMITIOHEHTOB HE TOJIbKO BHOCHUT IMPOU3BOACTBEHHBIC U HOPMATHUBHBIC HECOOTBETCTBUA, HO U
MOBBIIIAET BO3MOYKHOCTh BUPYCHOM MJIH TPUOKOBOM MH(EKIINHU MPOAYLHPYIOIIEH KyIbTYPBI.

JIpyruM BasKHbIM (PAaKTOpPOM MpU BBIOOPE C KYJbTHBHPOBAHUS SIBISIETCS CHUKECHHE
BapHaleNbHOCTH COCTaBa M BbIXOJA JIEKAPCTBEHHOrO MPOAYKTa OT MapTHH K MapTHH.
CbIBOpOTKI/I, TUAPOJIN3aThl U APYTUE€ HECONPEACICHHBIC 3JICMEHTbBI BHOCAT BapI/Ia6eJ'IbHOCTb B
BBIXOJ], COCTaB M KaueCTBO MapTuu OnodapmMareBTHIeCKuX npenaparos. KauecTso u uncrora

SJIEMCHTOB CPEAbI TAKKE MOXET BJIMATH HAa BbIXOA, TaK KaK TUTPBI JICKAPCTBCHHbIX CPEACTB



JaCTO YaCTUYHO 3aBUCAT OT NOAACPKAHUA KOHKPETHOI'O 6aJ1cha IIUTATCJIBHBIX BEIICCTB.
Kor):[a OTHOCUTEJIbHBIC KOJIMYCCTBA NMUTATCJIbHBIX BEIIECTB BAPbUPYHOT OT OI[HOI\/'I napTun
cpeabl K I[perI\/'I, BbIXO[ JICKAPCTBCHHOI'O CpeaACTBa MOXKET BapbUpOBATH HU 3Ta
BapI/Ia6eJ'IbHOCTb MOXKET ABJIATHCA HerHeMJ’IeMOﬁ 1501050 HeBbIl"O)lHOﬁ.

Hcnonb3oBaHue cpen, ComepKalux CbIBOPOTKY, UM CPell HA OCHOBE THIPOJIU3ATOB
BHOCUT TPYOHOCTH B  fAalbHedmyw  mepepaborky. KoOHIEHTpamusi  »KeaemMoro
OuoapmalieBTUYECKOTO CpencTBa B KYJbTYpe, Kak MpPaBWIO, COCTABISIET TMOpsIKA
HECKOJIBKUX TI'paMM Ha JIUTP. HpI/ICYTCTBI/Ie ChIBOPOTKHU U THAPOJIU3ATOB B Cp€Aax MOKET
noOasysiTe 6osee 10 1/ HeoOXapakTEpPU30BAHHBIX MENTHIOB U OEJIKOB, KOTOPbIe HEOOXOTMMO
yOAIUTh Ha TOCJIEAYIOLIMX dTamax o0paboTku. Takke CHIBOPOTKA M THAPOJU3ATHI MOTYT
BHOCUTh BapuabeNbHOCTh B KOJUYECTBO METAJIOB M APYTHX MHKPO3JEMEHTaX B Cpeaax.
Takum oOpa3oMm, ynaneHue ChIBOPOTKH M THAPOJIM3ATOB M3 CPEA IJIsl KYJbTHBHPOBAHUS
yCTpaHseT 3T BapHallMd M TMOTEHLUAIbHBbIE TPEMSTCTBHS Ui MOJy4YeHHs U 00paboTKu
JIEKaPCTBEHHOTO BEILECTBA.

Hapsiny ¢ apyrumu mpeuMyLiecTBa MCIOJIb30BAaHUSI HE CONEPIKAIUX ChIBOPOTOK U
TUAPOJIU3ATOB Cpell BKIFOYAIOT CHUKEHHUE CTOUMOCTH, CHUKEHHE BapuabebHOCTH MEXIy
MapTUSMH JIEKAPCTBEHHBIX CPENCTB M MHHHMH3ALUS PUCKA BHECEHHs HEMPENyCMOTPEHHBIX
CpEACTB U3 HECONPEACTICHHBIX U HCOUYHNIICHHBIX KOMIIOHCHTOB. KpOMe TOrO, KOrga Cpe€abl IIpu
3aIIyCKE€ Pa3HbIX HapTI/Iﬁ ABJIAIOTCA ONPEACICHHBIMU W OAWHAKOBBIMU, HOI[O6H]::IM o6pa30M
MOXHO MHHUMH3UPOBATH OLHCHOUYHBIE 3AITyCKH OJid TCCTUPOBAHHSA HOBBIX HapTI/Iﬁ cpea 1o
OTHOIIEHHIO K WCIOJb3yeMbIM cpenaM. Takum oOpa3oM, B JaHHOH 0ONacTH CyLIECTBYET
HeO6XOI[I/IMOCTb B Cp€aax HJjid KYJbTHBUPOBAHHA KIIETOK MIJICKOIMUTAOIIUX, T'AE€ CpPEAbI
ABJIAIOTCA XUMHWYECCKU OINPEACIICHHBIMHU U HE COACPIKAT CBIBOPOTOK M T'UAPOJIU3ATOB, HUIIHA
cpenpl He COmepykaT ChIBOPOTOK W COHEPIKAT HU3KHE KOHTPONUPYEMBIE YPOBHHU
TUAPOJIN3aTOB, U IIPU 5TOM O6eCHeLII/IBaI'OT 3HAYUTEIbHBIA U aKTUBHBIN POCT U MOOACPIKAHUEC
KJIETOK W TIPOAYKIHIO 6I/IO(1)apMaL[eBTI/ILIeCKI/IX JICKAPCTBEHHBIX BEIICCTB C BBICOKUMU

TUTPaMHU.

Kparkoe pacKpbITHE HACTOSIIEr0 H300PeTeHHs!

ABTOpBI H300pETeHUS CAETAIN HEOKUIAHHOE OTKPBITHE, YTO N0OaBJIEHUE OPHUTHHA,
C TMyTpPeCHMHOM ujiu Oe3, B Cpenbl sl KYJbTUBUPOBAHUS KJIETOK, KOTOPBbIE HE COIEpKaT
ceiBopoTkH ("OS" cpenbl) yBeIMYUBALET JKU3HECTIOCOOHOCTD U IMJIOTHOCTH KJIETOK, YMEHbIIAET
BpeMsl YIBOSHUs KJIETOK M OOECIeunBaeT MPOMYKLHUIO OeKa 3TUMH KJIETKAMU C BBICOKHUMHU

TUTpaMU. ABTOPBI N300peTeHNsI Takke BhIIBUIM, 4TO OS cpenbl, KOTOpble COAEPIKaT HU3KHE



WIN CJIEAOBbIE KOJNWYECTBA OENKOBBIX THUAPOIU3ATOB WIM XHUMHYECKH OMNpEAeIIeHbI
(Harpumep, He copepkaT OENKOBBIX TIHAPOJIM3ATOB), B YaCTHOCTH OOECIEYHBAIOT
JKU3HECTTIOCOOHOCTh M TUIOTHOCTb BOCCTAHOBJIEHHBIX KJIETOK, BPEMsl YABOEHHs KIETOK U
NPOIYKLHIO OeNKa ¢ BBICOKUM TUTPOM.

B omHOM M3 acnekToB M300peTeHHE OTHOCHUTCS K Cpele Uil KyJbTUBHPOBAHHUS
KJIETOK, KOTOpasl He CONEPKUT CbIBOPOTKHU U COAEPKUT 1O MeHbluer mepe 0,09 MM + 0,014
MM opHuTHHA. B OOHOM M3 BapHaHTOB OCYLIECTBJIEHUS OPHUTUH NPUCYTCTBYET B CPEAE B
KOHLeHTpauuu B auana3one ot 0,09 £ 0,014 MM no 0,9 + 0,14 MM, Takoit kak 0,09 + 0,014
MM, 0,3 + 0,05 MM, 0,6 £ 0,09 MM umu 0,9 + 0,14 MM opuautuHa. B omnpeneneHHbIX
BapUaHTax OCYLIECTBJICHUS Cpela Takxke coaep:kuT nmo Menbiuern mepe 0,20 +£ 0,03 MM
nyTpecuuHa. B omnpeneneHHpIX BapUaHTax OCYIUECTBJICHHs] IOMOJHUTEIbHBIM IMyTPECLIUH
COZIEPIKUTCSL B KOHLIeHTpauuu B auanaszoHe ot 0,20 £ 0,03 MM no 0,714 + 0,11 MM, Takoii
kak 0,20 £ 0,03 mM, 0,35 £ 0,06 unu 0,714 + 0,11 MM nyrpecunna. B omnpeneneHHbIX
BAPUAHTAX OCYINECTBJIEHHUS cpena comepkutr < 7,5 r/n ruapommsata. B ompeneneHHBIX
BapUaHTaX OCYLIECTBJICHUs CPENa HE CONEPKUT HUKAKOTO THIPOJIN3ATa.

B onHOM 13 BapuaHTOB OCYILECTBIECHHS Cpeaa COAEPKUT OCHOBHYIO Cpefly, KOTopas
XUMHYECKH OMpeJeNieHa, TAaKyld KaK CaMOCTOSTENbHO pa3pabOTaHHBIA COCTAaB WJIH
KOMMEPYECKU TOCTYMHAsi OCHOBHAs cpena. B 0MHOM M3 BapUaHTOB OCYILECTBJICHMS NOJIHAS
cpeda SIBJISIETCS XMMUYECKU OTNPENeNICHHON, He coaepskalleil ChIBOPOTKH U HE coaepsKalieit
TUIPOJIU3ATa.

B omnpeneneHHbIX BapuaHTax OCYIIECTBJIECHUs Cpela, KOTOpash HAaXOOWUTCS B €€
NPUTOAHON KOHLeHTpalwu (Hanpumep, 1X), cogepkut no MeHbieil mepe 40 £ 6 MM wim 1o
MeHbleld mepe 70 £ 10,5 MM cMecn aMMHOKHUCIIOT WIH COJIEH aMHUHOKHUCIOT. B ogHOM 13
BAPUAHTOB OCYLLIECTBJICHUs Cpea COAEPKUT o MeHbluel Mepe 40 MM cmecn aMUHOKHCIIOT.
B sTOM MM apyromM BapuaHTE OCYLIECTBJIEHHUS Cpela COAEPKUT MO MeHblied mepe 70 MM
CMECH aMHHOKHCJIOT. B OIHOM W3 BapHaHTOB OCYINECTBJIIEHHS CMECh AMHHOKHUCIOT (C
3aMETHBIM HCKJIFOUEHHEM TJIyTAMHHA, KOTOPbIH MOHO A00aBIATH OOpaTHO B Cpeny B
Ka4ecTBe NO0AaBKM B MOMEHT HCIIOJIb30BAHHs) CONEPIKUT aJlaHWH, apTUHUH, aclapardH,
aCIaparuHOBYIO KUCJIOTY, HUCTEUH, NTyTAMUHOBYIO KUCJIOTY, NIMLIMH, TUCTUAWH, U30JICHLIVH,
JISWLIMH, JIU3WH, METHOHWH, ()eHUJIaJIaHUH, TIPOJIMH, CEPUH, TPEOHUH, TPUNTO(MAH, THPO3HH U
BAJIVH.

B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHUS Cpea COAEPKUT OJHY WU HECKOJBKO
JKUPHBIX KUCJOT. B OHOM KOHKPETHOM BapUaHTE OCYLIECTBJICHHUS CPefa COAEP>KUT CMECh

JKUPHBIX KHUCJIOT (WJIM TPOU3BOAHBIX JKUPHBIX KHCIOT) H anbda-rokodepon. KupHeie



KHCJIOTBI WJIH TIPOU3BOHBIE JKUPHBIX KUCIIOT BHIOPAHBI U3 TPYIIIIBI, COCTOSIIEH 13 INHOJIEBOH
KHUCJIOTBL, TMHOJIEHOBON KUCJIOTBI, JIUIIOEBOU KUCIOTBI, OJJEMHOBOUW KHUCJIOTHI, NAIbMUTHHOBOMN
KUCJIOTBI, CTEAPUHOBOM KHUCIIOTHI, apaxUAUHOBON KUCJIOTHI, KUCJIOTHI, J1aypPUHOBOM KUCIOTBHI,
OereHOBOW KHUCJIOTBI, KaNmpUJIOBOH KHUCJIOTBHI, JIAYPHHOBOH KHCIIOTHI, T€KCAHOBOH KHCIIOTHI,
JIUTHOLIEPUHOBON KUCJIOTBL, MUPUCTUHOBOM KUCJIOTBI, 1 OKTAHOBOW KUCJIOTBL.

B onpeneneHHbIX BapHaHTax OCYLIECTBJIEHUs Cpea COAEPKUT CMECh HYKJIEO3UIOB.
B ogHOM M3 BapuaHTOB OCYLIECTBJIEHMsI CPEAA COAEPKUT aACHO3MH, I'YAHO3MH, LIUTHAMH,
YPUIWH, TUMUAIUH W THTIOKCAHTHH.

B omnpeneneHHBIX BapuaHTax OCYLIECTBJIEHUS Cpela COAEPKUT cMmech conell. Conu
BKJIFOYAIOT JIBYXBAJICHTHbIE KATHOHBI, TaKHE KaK KaJbLUi 1 MarHuii. B ogHOM u3 BapuaHTOB
OCYILIECTBIICHHSI Cpella COAEPKUT XJIOPHUA KaibLus U Cyib(ar mMarHus. Jlpyrue comm Moryr
BKJIFOUaTh conu ocdara.

B koHkperHOM BapumaHTe ocymectBieHus cpema (1) comepxur < 7.5 /7
ruaponusata, (2) He comepKut criBOpoTKH, (3) comepxut 0,09 + 0,014 MM, 0,3 + 0,05 MM,
0,6 + 0,09 MM wusu 0,9 + 0,14 MM opHuTHHA, (4) HEOOS3aTENBHO NOTIOJIHUTENIBHO COIEPKHUT
0,20 £+ 0,03 MM, 0,35 + 0,06 wnu 0,714 + 0,11 MM nytpecuuHa, (5) COAEP>KUT MO MEHbLIEH
mepe mnpubnusutensHo 40 MM uaM Mo MeHblield Mepe mnpubnusutensHo 70 MM cmecu
AMUHOKUCIIOT, BKJIFOYAsl ajlaHWH, aprMHMH, aclaparvH, aclapardiHOBYIO KHCIOTY, LIUCTEHUH,
[JIYTAMUHOBYIO KHUCIOTY, TJIMLUH, TUCTUAWH, W30JIEHIUH, JeWLUH, JU3UH, METHOHHH,
(eHnnanaHuH, TPOJUH, CEPHH, TPEOHUH, TPUNTOPaH, TUPOSHUH U BajJHH, (6) COAEPIKUT
TOKO(EPOJ U CMECh JKUPHBIX KUCIOT, (7) CONEPKUT CMECh HYKJICO3UIOB, BKIIFOYAs aIeHO3MH,
T'YaHO3WH, LWUTUAWH, YPUIOWH, TUMHIAH M TUNOKCAHTHH U (8) CONEPIKUT COJH KbV,
marHus 1 ¢pocdara.

B npyrom acnekre m300peTeHHE OTHOCHTCSI K CIOCOOY KYJIbTUBUPOBAHHS KJIETOK B
cpene Ui KyJbTHBHPOBAHUS KJIETOK, TAKOW Kak JIOOOW BapHUAHT OCYILIECTBJICHUS CpPEIbl,
ONMCAHHBIN B YKa3aHHOM BBIIIE acriekTe. B OMHOM M3 BapHaHTOB OCYILIECTBIEHHS B CIIOCO0E
UCTIOJIB3YIOT 3Talbl Pa3MHOKEHUS WM MOAJAEP KaHUs KJIETKU WIIM KIJIETOK B cpefe, KoTopas
(1) comepxur < 7,5 r/n rumponMszaTta MJIM HE CONEPKUT THAPOIHM3arta, (2) HE COAEPIKUT
CBIBOPOTKH, (3) COAEPKUT OPHUTHUH B KOHLEHTpalnu no MeHbined mepe 0,09 MM + 0,014
MM (4) 1 HEOOs3aTEeNBHO COAMEPIKUT MyTPECLUH, HAapuMep, mo MeHbineld mepe 0,20 + 0,03
MM.

B onpeneneHHbIX BapuaHTax OCYLIECTBJICHUs KJETKA WJIN KJIETKU MPEACTaBISIOT
coOOH KJIETKH MIIEKOTHMTAIOIINX, KJIETKH MTHL, KJIETKH HACEKOMBIX, KJIETKH APOXIKEH WIN

kJIeTkn Oaktepuii. B OOHOM M3 BapHaHTOB OCYINECTBJICHHUS KIETKH NPEACTABISIIOT COOOH



KJIETKH MJIEKOITUTAOIIUX, TIPUTOAHBIE IS MOJMYYEeHUSI PEKOMOMHAHTHBIX OEJIKOB, TAaKUE KaK
knetkn CHO wnu npoussognele CHO-K1. B onpeneneHHbIX BapHaHTax OCYILECTBIEHHS
KJIETKH 3KCIPECCUPYIOT MPEACTABISIIOIUN HHTEpeC OENIOK, TaKOH Kak OMOTepaneBTUYEeCKHMA
Oenok. buorepaneBTuueckuii OEIOK MOMKET MPENCTAaBIATh COOOH AaHTUTCHCBS3BIBAOIIUI
OeJoK, KOTOpHhIi MoXeT conepkath Fc-nomeH. B ompeneneHHbIX BapHaHTax OCYIIECTBIIEHUS
NPeACTABISIIOIINN HHTEepec Oeslok mpeactasisier cobol ciauteii Oenok peuenrtop-Fc, Takoit
kak Mosekyna scFv unm monekyna-noBymika. MOJNEKYJBI-IOBYIIKH BKJIIOYAKOT OENKH
nopymiku VEGF wu nosymku IL-1. B omnpeneneHHbIX BapuaHTax OCYILECTBIEHUS
NPEACTABISIIOIMN  MHTepec Oenok  mpeacraBisieT CcoOOH  aHTUTENO, Takoe  Kak
I'YMaHU3UPOBAHHOE MOHOKJIOHAJIBHOE aHTUTENO, Oucrennpuieckoe aHTUTENO K (parMeHT
aHTUTENA.

IlpuHNMas BO BHUMaHHUE IOJIOKUTEIbHOE AEHCTBHE HAa POCT KJIETOK AOOABJIEHUS B
HE COep’Kalue ChIBOPOTKU CPeIbl OPHUTHHA WJIM KOMOWHAIIMM OPHUTHHA U INyTPECLMHA,
BpeMsl YABOEHHs KJIETOK, KYJIbTUBHPYEMbIX 3THM CIIOCOOOM, cOcTaBisieT He Oonee 30 4acos.
B onHOM 13 BapmaHTOB OCYIUECTBJICHHS BpeMs YIBOEHHMS KIETOK COCTaBlisieT He Oosee 24
4yacoB. B OAHOM M3 BapHaHTOB OCYILIECTBJIECHHs] IPU CPAaBHEHHUU POCTA KJETOK B CPEAax,
koTopeie coxepxxkutr menee 0,09 + 0,014 MM opuutuna (wm menee 0,09 + 0,014 MM
opHutuHa u menee 0,2 + 0,03 MM myTpecnuHa), BpeMsl YABOEHHUS IMPHU POCTE KIETOK IO
STOMY CHOCOOY COCTaBJISIET 1O MEHbIIEH Mepe OIHY TpeTb OT BPEMEHH YIBOCHHUS
CpaBHUBAaE€MOW KOHTPOJIBHON KYJIbTYpPBI.

IMonoOHbM 0Opa3oMm, nobaBIeHHe OPHUTHHA, OTAEIBHO MM KOMOWHALIMK OPHUTHHA
U IMTPECLIMHA, B HE COAEPIKALIUE CHIBOPOTKH CPEIbl MO3BOJSAET KyJIbTUBUPYEMBIM KJIETKAM
AIOCTHraTh OoJiee BBICOKOW IUIOTHOCTH KOJHYECTBA >KU3HECTIOCOOHBIX KJIETOK, 4eM 0Oe3
no0aBleHNs] OPHUTHHA WJIM KOMOWHALIMK OPHUTHHA U MyTpecUuHa. B OgHOM M3 BapHaHTOB
OCYILIECTBJIEHUs] HE cOneprkalllell ChIBOPOTKM U He conepskaiueidl rugponuszara OS cpenbl
KYJbTypa KJIETOK CIIOCOOHA JOCTHraTh IUIOTHOCTH KOJHYECTBA JKU3HECHOCOOHBIX KIIETOK,
KOTOpasi o MeHbulell mepe Ha 15% Brile, 4eM y CXOAHOW KyJbTYpbl KJIETOK B CXOIHOM
cpene Ay KyJbTUBUPOBAaHUs KJIETOK, koTopas copepxkuT meHee 0,09 + 0,014 MM opHuTHHA
(umn menee 0,09 + 0,014 MM opuutnHa u Menee 0,2 £ 0,03 MM nyTpecuuna). B npyrom
BapHaHTe OCYLIECTBJIEHUs HE COjeprkalllell ChIBOPOTKU U He copepxkaiued ruaponuzara OS
cpembl KyJIbTypa KJIETOK CIIOCOOHA IOCTUTaTh IJIOTHOCTH KOJIMYECTBA JKH3HECTTOCOOHBIX
KJIETOK, KOTOpasi MO MEHbIEeW Mepe B 3 pa3a BbIIE, YeM Yy CXOAHOW KyJBTYpbI KJIETOK B
CXOIHOU cpeae IUisl KyJbTUBUPOBAHUS KIETOK, KoTopas coaep:kut Menee 0,09 + 0,014 MM

opuutnHa (nm meHee 0,09 + 0,014 MM opautuHa u Meree 0,2 + 0,03 MM myTpecuuHa).



B npyrom BapuaHTe OCYIIECTBIIEHHs CIOCOO BKJIIOUAET 3Tar JO0OABJICHHUS B CPEdy
IUISL KyJIbTUBUPOBAHMS KJIETOK OIHOHN MITM HECKOJIBKUX N00aBOK B MOMEHT HMCIOJb30BaHus. B
OTIpENeNIEHHBIX BAPUAHTAX OCYLIECTBICHHS JOOABKAa B MOMEHT HCIIOJIBb30BAHUS MPEACTABIIAET
coboit modoe onHo uim Heckosbko u3 NaHCOs, ryramuHa, uHCyIMHA, TiFOK03bL, CuSQOs,
ZnSOq4, FeCls, NiSO4, Nas DATA u uutpara Na3. B ogHOM U3 BapuaHTOB OCYLIECTBICHUS B
crioco0e HCIONB3YIOT 3Tan A00aBIeHHS KaKAOTO U3 MPHUBENEHHBIX HU)KE XHMHYECKHX
BEIECTB, N00ABISEMBIX B MOMEHT WCIOJB30BAHUS B CPEAY IJIsI KyJHbTUBHPOBAHUS KJIETOK:
NaHCOs3, rayramun, uncynH, rimrokosa, CuSQOs, ZnSOy4, FeCls, NiSO4, Nag 3/ITA u uutpar
Nas. B ompeneneHHbIX BapHaHTaxX OCYINECTBJIEHUS M00ABKHM B MOMEHT HCIOJIb30BAHUS
MO>KHO 100aBIISITh B CPeNy U3HAYAIBHO.

B KOHKpeTHOM BapuaHTE OCYIIECTBJIEHHS, B OJHOM H3 aCIEKTOB IPeIOCTABIEH
croco0 KyJbTUBHUPOBAHMSA KJIETOK B HE COZAEp Kalleld CHIBOPOTKU Cpefie, KOTOpasi COAEPIKUT
(1) opautuH B Mr060i#1 koHueHTpauuu u3 0,09 + 0,014 MM, 0,3 £ 0,05 MM, 0,6 £+ 0,09 MM unu
0,9 £ 0,14 MM B cpezne aisi KyJbTHBHPOBAHUS KIETOK; (2) HEOOS3aTENbHO IOTOJHUTENBHO
nyTpecuuH B 000 koHuentpauuu u3 0,20 £ 0,03 MM, 0,35 + 0,06 um 0,714 + 0,11 MM,
(3) mo menbIeit mepe mpubnuzuTenbHo 40 MM WK O MeHbIIeH Mepe mpudnu3uTenbHo 70
MM cMecH aMHHOKHCIIOT, COneprKalledl ajaHuH, apruHUH, aclaparuH, acraparduHOBYIO
KHCJIOTY, LIMCTENH, TIIyTAMUHOBYIO KUCJIOTY, TJIMIMH, THCTUAWH, U30JEHLINH, JIEHINH, JH3HH,
METHOHHH, ()EHWIAJAHWUH, MPOJIHH, CEPUH, TPEOHUH, TpUnTo(aH, THPO3WMH U BajuH, (4)
TOKO(EepOs M CMECh JKHUPHBIX KHUCJOT, (6) CMeCh HYKJIEO3HIOB, COIEPIKAINYI0 aIeHO3MH,
I'YaHO3WH, LIUTUIUH, YPUIAWUH, TUMUIWUH U TUIOKCAHTUH, W (9) CONM KaJibLUs, MarHus U
docdara, rme cpeaHee BpeMs YIBOSHHS KJIETOK, KYJbTUBHPYEMBIX 3THUM CIOCOOOM,
cocTaBysieT He Oosee 24 4YacoB WM MO MEHbINEH Mepe OHY TPEThb BPEeMs YIBOCHUS
CPAaBHHUBAaEMOH KOHTPOJIBHOM KyJBTYPBL, W KYJbTHBHPYEMbIE KJIETKH CIOCOOHBI K
JOOCTH)KEHHUIO TUIOTHOCTh KOJIMYECTBA JKU3HECTIOCOOHBIX KJIETOK, KOTOpasi IO MEHbIIEH Mepe
Ha 15% Bbile wnu o MeHbIlel Mepe B 3 pasa BbIlIE, Ye€M y CXOAHOHN KyJbTYpbl KJIETOK B
CXOAHOM cpene sl KyJbTUBUPOBAHUA KJIETOK, KoTopas comep:xut meHee 0,09 + 0,015 mM
opuutuHa (nim meree 0,09 + 0,014 MM opautunHa U Menee 0,2 + 0,03 MM myTpecunHa). B
APYrOM BapUaHTE OCYLIECTBJICHUS KYJIbTypa KIETOK CIIOCOOHA IOCTUTaTh IUIOTHOCTH
KOJINYECTBA JKU3HECTIOCOOHBIX KJIETOK, KOTOpasl IO MEHbIIEeH Mepe B 3 pas3a BhILIE, YeM Y
CXOMHOM KyJBTYpbl KJIETOK B CXOIHOW Cpene sl KyJbTHBHPOBAHHUS KIIETOK, KOTOpas
cogepxut MeHee 0,09 £ 0,014 MM opuutnra (mmu menee 0,09 + 0,014 MM opHHUTHHA U
menee 0,2 + 0,03 MM nyTpecunHa). B o1HOM M3 BapHaHTOB OCYIIECTBICHHS CPENa COAECPIKUT

<7,5 r/n rugponusara; a B APYroM BapHaHTE OCYLIECTBICHUS HE CONEPKUT THIPOJIH3aTOB.



B gpyrom acmekre u300peTeHME€  OTHOCHUTCA K  CHocoO0y — MOJMy4eHHs
NPEACTABISIIOIIEr0 MHTEpec Oenka ¢ HCmoib3oBaHWeM 3TanoB (1) BBeOeHHS B KIETKY
MOCJIEAOBATENbHOCTH HYKJIEMHOBOM KHCJIOTBL, KOAUPYIOLIEH NpeACTaBisIoIeld HHTepec
Oenok; (2) orbopa KJIETOK, HECYIINX 3Ty IMOCIIENOBATEIbHOCTh HYKJIEUMHOBOU KHUCIOTHI, (3)
KYJbTHUBHPOBAHUS OTOOPAHHBIX KJETOK B OJHOM H3 BAapPHAHTOB OCYIIECTBICHUS HE
cojiepskalleil ChIBOPOTKY Cpefia sl KyJIbTUBUPOBAHMS KJIETOK, OMMCAHHON B IEPBOM aCIIEKTe
WK TI0 JIEIOOOMY BapUaHTy OCYLIECTBIEHHs CIOc00a, OMMCAHHOTO BO BTOPOM acriekTe; u (4)
SKCIPECCHs TMPEACTaBISIIOIEro HHTepeCc Oenka B KJIeTKax, 7€ MPEACTABISIIOMUNA HHTEpecC
Oenok cekpeTupyercs B cpedy. B ompeneneHHbIX BapHaHTaxX OCYILIECTBIEHMs KIETKH,
UCTIONb3YEeMble JUIS TIOJy4deHUs Oesika, MPEACTaBISIIOT COOOH KJIETKM MIIEKOIUTAIOIINX,
crocoOHbIE K MPOAYKIMH OMOTEparneBTHYECKOro cpenctsa, Takue kak kierku CHO, 293 u
BHK wnu moboe ux mnpousBogHoe. B OfHOM M3 BapHMaHTOB OCYIIECTBICHHUS KJIETKH
npexacrasysiioT codoit knetkn CHO, Takue kak knerku CHO-K1.

B onpeneneHHBIX BapuaHTax OCYINECTBICHUS MNPEACTABIISIOIIMNA HMHTEpeC Oesok
npencraBisier coOOM  aHTMIeHCBsI3bIBAIOIIMI  Oenok. B ompeneneHHBIX — BapHaHTax
OCYLIECTBJICHHSI TIPEACTABJISIFOIIUI HHTEepeC OeNIOK MpencTaBisier coOoit Oeok, comepskarimii
Fc-nomen. B HeKOTOpBIX ciydasx, 3TH JBa MPEACTABIAIOIINX HHTEpeC Oelka MOTyT
NIePEKPBIBATHCS, HATIPUMED, TaK KaK B Cliydae cuToro Oenka peuenrop-Fc, anturena u 6enka
ScFv. Takum o0pa3oMm, B OMNpeNeNeHHBbIX BapUAHTAX OCYINECTBJICHHUS MPEICTaBIISIOLIHI
uHTepec OeJoKk mpencraBiseT coOOW AHTHUTENIO, TAaKOe KaK AHTHTENO YeJOBeKa WU
I'YMaHU3HPOBAHHOE AaHTUTENO, (parMeHT aHTHTeNa, Takod kak Fab wmm  F(ab'),
oucnenuduueckoe aHTUTENO, MOJIEKYJIa-JIOBYIIKa, Takast kak jopymwka VEGF mim noBymka
IL-1, monekyna ScFv, ciursiii 6enok pacrBopumoro TCR-Fc wumu 1.1

B onHOM 13 BApHAHTOB OCYIIECTBIIEHHSI MPEACTABIIOIUI HHTEpEC OENOK CriocobeH
NPOAYLUPOBATECS MPU CPEIHEM CEMHUJHEBHOM THUTPE, KOTOPBIH MO MeHbIlel mepe Ha 7%
BbIIIE, TIO MEHbIEH Mepe Ha 14% Bbime, mo MeHbluneil mepe Ha 80% BbIlIE, MO MEHbBINEH
Mepe B [1Ba pa3a BBILIE WIK IO MEHBILIEH Mepe B TPU Pas3a BbILIE, YEM CPEIHHUI CEMUAHEBHBIN
TUTP, MOJy4aeMblli y CXOAHBIX KJETOK B HE COJepKallell CBhIBOPOTKH cpene A
KYJbTHBHPOBAHUS KIIETOK, KoTopas conepkut MeHee 0,09 + 0,014 MM opHuTHHA (M1 MEeHEe
0,09 + 0,014 MM opnutuHa u Meree 0,2 + 0,03 MM nytpecuun) ("ne OS" cpenp).

B KOHKpeTHOM BapHaHTE OCYIIECTBICHUS MPENCTABILIOLINA HHTEpeCc Oelok
npoayuupyroT mocpenctsom (1) Beemenuss B kietky CHO mocienoBaTenbHOCTH
HYKJICMHOBOW KHCJIOTBL, KOIUPYVIOIIEH NPEACTABISIIOIINN HWHTEepec OeNoK, Takol Kak

AQHTHUTENIO WM JIPYrod aHTHIeHCBSI3bIBAIOIUN Oenok; (2) ordopa KJIETOK, HEeCyIIUX 3Ty



MIOCJIEIOBATENIbHOCTh HYKJIEMHOBOW KHUCIOTHL, (3) KyJbTUBUPOBAHHS OTOOPAHHBIX KJIETOK B
HE copeprkallell ChIBOPOTKH Cpefle ISl KYJbTHBHPOBAHUS KIIETOK, KOTOpas CONEPXKUT (a)
OpPHUTHH B JIt000# koHUeHTpanuu u3z 0,09 + 0,014, 0,3 + 0,05 MM, 0,6 + 0,09 MM wuyu 0,9 +
0,14 mM; (b) HEoOs13aTETHPHO NOMOJHUTENILHO MyTPECIUH B JII000H KoHUIeHTpanuu u3 0,20 +
0,03 MM, 0,35 &+ 0,06 wu 0,714 + 0,11 MM; (c) no menbiei mepe 40 MM WK O MEHBLIEH
mepe 70 MM cmecHm aMHUHOKMCIOT, COIEpXKAalleW: aJaHWH, AapruHUH, Aaclaparu,
acTaparuHOBYIO KUCIIOTY, LIUCTEUH, IIIyTAMUHOBYIO KHCJIOTY, TJIMIMH, TUCTHWH, H30JICHIIHH,
JIEWLINH, JIN3UH, METHOHWH, ()eHUJIAJIaHUH, TIPOJIMH, CEPUH, TPEOHUH, TPUNTO(DAH, THPO3UH U
BanH, (d) TOokO(eposl M CMeCh JKHPHBIX KHUCIIOT, (€) CMeCh HYKJICO3UIOB, CONEPIKaLIYIO
aIeHO3UH, TYaHO3WH, LUUTUAWH, YPUAWH, TUMUAWH U THUMNOKCaHTUH, W (f) comu Kambius,
maruus u ¢ocdara; u (d) sxcrnpeccun npencrapisiroLero narepec oenka B kierkax CHO, rae
NPENCTABISIIOIINI HHTEepeC OeNOoK CEeKpeTHpyercss B cpeny. B ompeneneHHBIX BapHaHTaxX
OCYLIECTBJIEHUs] HE COAep:Kalllas CbIBOPOTKU Cpena Ui KYJbTHBUPOBAHHUS KIJIETOK MOXKET
comepkath < 7,5 I/ TUAPONM3ATOB WJIM B JPYTUX BapUAHTAaX OCYIIECTBIEHHUS BOOOINE He

COAECPXKAaThb TUAPOJIU3ATOB.

TloapoOHoOe pacKpbITHE HACTOSIINEIr0 H300PEeTeHUs!

3asBUTENN CHOEJIad HEOXKUIAHHOE OTKPBITHE, YTO N00aBJIEHUE OPHHUTHHA WIIH
koMOuWHaNMK opHuTHHA U nyTpeciuHa ("OS cpena") yaydiiaer mioTHOCTD KU3HECTIOCOOHBIX
KJIETOK, BpeMs YABOECHHsI KJETOK W TPOAYKIMIO Oejika KJIeTKaMH B KYJbTYpe KIETOK
OTHOCUTEJIbHO HE COJeprKallleil ChIBOPOTKU CPEIbl, KOTOpasi COAEPKUT OYEHb MaJiO0 WA He
COIEP’KUT OPHUTHHA WM OYEHb MAaji0 WM HE COAEPKUT KOMOWHAIMU OpPHUTHHA W
nytpecunna ("ue OS cpena').

Ilepen omucaHnueM KyJbTyp KJIETOK M CIIOCOOOB IO HACTOSLIEMY H300PETEHHIO,
CllelyeT TIOHSATh, 4YTO O3TO H300pEeTeHHE He OrpPaHHYEHO OMHCAHHBIMU KOHKPETHBIMHU
cnocobaMu W 3KCTIEPUMEHTAIbHBIMU YCIIOBUS, TaK KaK TaKUe CHOCOOBI U YCJIOBUSI MOTYT
BapbUPOBaTh. TakXe CleAyeT MOHUMATh, YTO TEPMHUHOJOTHS, UCIOJb3yeMasi B HACTOSIIEM
JOKYMEHTE, TMpeAHa3Haue€Ha TOJIbKO [JIsl LeJied OMUCAaHWs KOHKPETHBIX BapHAHTOB
OCYIIECTBJIEHUS U HE TIPeIHa3HAYEHA JJIsi OTPAHUYEHUSI.

Ecnu He onpeneneHo nHave, BCE TEXHUUECKUE U HAYYHBIC TEPMHUHBI, UCTIOJIb3yEeMbIe
B HACTOSAIICH 3asiBKEe, UMEIOT TO K€ 3HAYEHUE, KOTOPOe OOBIYHO TMOHUMAET CIELUAJUCT B
objacTv, K KOTOpPOH MPUHAMJIEKHUT JaHHOe u300peTeHHe. XOTS B TMPAKTHYECKOM
OCYIIECTBJICHUH WJIH TECTHPOBAHUH HACTOSIIETO U300pPETeHHsI MOKHO HCIOJIb30BATh JIOObIE

cnocoObl UM Marepuanbl, MONOOHBIE WM SKBUBAJICHTHbIE CHocoO0aM U MaTepualam,



OINUCAHHBIM B HaCTOfIH_[efI 3asBKE, OAJCC OMUHCAHBI ONPCACICHHBIC KOHKPCTHBIC CHOCO6I:;I u
marepuaibl. EnuHUIbB], npeduKchl 1 CHMBOJIBI MOTYT OBITh YKa3aHbl B UX NpUHATHIX B CU
(1)opMaX. Huciaosble Auana3oHbl, YKa3bIBAEMbIC B HACTOAIIEM JOKYMCHTE, SABJISAIOTCA
OTKPBITBIMH, YTO O3HAYAET, YTO OHH BKJIFOUAIOT YHMCJA, ONpeAessiolue quana3on. Eciau He
yKa3aHO WHade, (JOPMbI €IMHCTBEHHOIO YHCJA CJIEAYeT MOHMMAaTh, KaK O3HAUYaIoLIHe '"To
MeHbllIeH Mepe OonuH u3". 3arjaBusi pa3fesioB, MCIOJIb3yeMble B HACTOSIIEM AOKYMEHTE,
Nnpe€aHasHa4Y€HbI TOJIBKO AJIA OPraHU3alfMOHHbIX ueneii, " UX HE CJIEAYCT pacCMAaTpUBaTh, KakK
OrpaHUYMBAIOIINE OMUCAHHBIN 00beKT M300peTeHnst. CrocoObl U yKa3aHUs, ONHCHIBAEMbBIE B
HaCTOAIIEM MOOKYMECHTC, KaK IpaBUJIO, OCYHICCTBIISAKOT O6H.lel'[pI/IH$[TbIMI/I U3BECTHBIMHU B
naHHOW oOjactu cmocobamMu M Kak OMHCAHO B pPa3IMYHBIX o0mux u  Ooiee
CMeLMAIM3UPOBAHHBIX CCBUIKAX, KOTOPbIE IIMTHPOBAHBI U OMHCAHBI HA BCEM MPOTSKEHUH
HACTOSIIIEro OMHUCAHUs, €CIM He yka3aHo nHade. CM., Harpumep, Sambrook et al., Molecular
Cloning: A Laboratory Manual, 3™ ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N. Y. (2001), u Ausubel et al., Current Protocols in Molecular Biology, Greene
Publishing Associates (1992), Harlow and Lane Antibodies: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990), u Julio E. Celis, Cell
Biology: A Laboratory Handbook, 2™ ed., Academic Press, New York, N.Y. (1998) u
Dieffenbach and Dveksler, PCR Primer: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1995). Bce nyOnukauuu, yKka3aHHbIE Ha BCEM
MPOTAXKEHUHN 3TOTO OIHMCAHUSA, MOJIHOCTBIO BKJIKOYCHBI B HaCTOﬂH_[I/Iﬁ JAOKYMECHT B Ka4€CTBEC
CCBLJIKH.

OmnpeneneHus

Kax ucnone3yroT B HacTosiiieM nokymenre "mentun”, "momunentun” u "0enok" Ha
BCEM MPOTSDKEHHM OIMUCAHHS MCTIONB3YIOT B3aMMO3aMEHSIEMO, U OHHM O3HAYar0T MOJIEKYJY,
colepiKalyro JaBa WM OoJiee aMHHOKHCIOTHBIX OCTaTKa, CBSI3aHHBIE IPYr C JAPYroM
HeHTHI[HOfI CBA3BIO. HeHTI/II[ bI, nojgunenTuabpl U 6CJ'IKI/I TAKKE€ MOIYT BKJKOYaTb
MOI[I/I(l)I/IKaL[I/II/I, TAKHUE KaK INIUKO3UJINPOBAHUE, NPUCOCANHEHUEC JIUITNOB, Cy.]'[b(baTI/IpOBaHI/Ie,
FaMMa-Kap6OKCI/IJ'II/IpOBaHI/Ie OCTAaTKOB FHYTaMHHOBOﬁ KHCJIOTHI, AJIKUJIUPOBAHUE,
runpokcrmpoBanne u AJl@-pubosunuposanue. [lenTuael, momunentuabl U OSTKA MOTYT
NPEICTABISITh HAYYHBIH WM KOMMEPUECKHI HHTEpeC, BKJIOYas OCHOBAHHbIE Ha Oenkax
JICKAPCTBCHHBIE CPEACTBA. B YaCTHOCTH, NENTHUAbLI, MNOJHUIICIOTUABI H 6eJ'IKI/I BKJIKOYAKOT
AHTUTECIA U XUMECPHbBIC WU CJIMTHIC 6eJ'IKI/I. HGHTI/II[I:;I, nmoJjimnenTuabl U 6eJ'IKI/I MOJIy4aroT
NnocpeaCcTBOM peKOM6I/IHaHTHI:>IX JIMHUI KJETOK >KUBOTHBIX C HCIOJB30BAHUEM CHOCO6OB

KyJIbTUBHUPOBAHUS KIJICTOK.
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Kak wucrmonmp3yroT B HACTOAIIEM JOKYMEHTE, TEPMUH 'T€TePOJIOrMYHAs
NOJIMHYKJIEOTUIHAS TTOCIIEIOBATEIbHOCTD" OTHOCUTCS K MOJMMEPaM HYKJIEHMHOBBIX KHCIIOT,
KOIUPYIOIINX MPEICTABISIFOIINE HWHTepec OEJNKH, TaKhe Kak XUMepHble Oenku (Takue Kak
MOJIEKYJIbI-JIOBYIIKH), aHTUTeNA WK JacTu antuten (Hanpumep, VH, VL, CDR3), kotopsie
NOJIYYar0T B KadecTBe OMopapMaLeBTHUECKOr0 JIEKAPCTBEHHOTO BEIIeCTBa. | eTepoornyHyo
NOJMHYKJICOTUIHYIO TIOCJIEAOBATENIbHOCTh (HANpUMeEp, TaKyl Kak IOCJIEeI0BaTEIbHOCTD,
KOIUPYIOIIYIO XUMEPHBIH O€NOK WM TOCNeNOBaTeNbHOCTh C  ONTHMHM3MPOBAHHBIMU
KOJIOHAMH, HE COAeprKallas HHTPOHOB IIOCJIEAOBATENBHOCTD M T.JI.) MOXHO IIOJIy4YaTh
croco0amMy reHeTHYeCKOW MHXKEHEPUH M BBOAUTH B KJIETKY, TJI€ OHa MOXET HAXOJUTHCS B
KAQ4eCTBE OIUCOMbl WJIM HWHTETPUPOBATbCS B TE€HOM  KJETKH. [ eTeposoruuHas
NOJMHYKJIEOTUHAST  TIOCJIEOBATENbHOCTh MOKET MPEACTaBIATh COOOH  NPUPOIHYIO
HIOCJIEIOBATENIBHOCTh, KOTOPYIO BBOIST B HKTOIMUYECKYIO 00JIACTh B F€HOME MPOAYLUPYIOLIEHt
KJIeTKU. ['eTeposornyHasi moJunenTuaHas MOCIeJ0BATeIbHOCTh MOXKET MPEACTABISATh COOOM
NPUPOAHYIO TOCIENOBATEIbHOCTh APYroro OpPraHu3Ma, TaKyl Kak IOCJIENOBaTEbHOCTD,
KOJIUPYIOIIAsi OPTOJIOT YeJIOBeKa.

"AHTHTENO" OTHOCHTCSI K MOJIEKyJie MMMYHOIJIOOYJIMHA, COCTOSALIEH W3 YeThIpex
MOJUNENTUIHBIX lenei, nByx Tspkenbix (H) memeit u aByx serkux (L) memeit, cBs3aHHBIX
Mexxay coboit nucynbGuaHbiMEu CBs3siMH. Kasknast Tspkenasi Lernb CONEpKUT BapuabesbHYIO
obnacte Tsokenod e (HCVR wiam VH) U KOHCTaHTHYR 00JacTh TSDKEJIOW LIEIH.
KoHcranTHast obnacte Tspkenoi uenu comepkut Tpu nomeHa, CH1, CH2 u CH3. Kaxnas
Jierkasi Uenb COAEPKUT BapuadelbHYI0 O0JIaCTh JIETKOW LENd U KOHCTAHTHYK O00JIACTh
nerkoii nenu. KoHcTaHTHAst 001aCTh JIETKOW LieNu COCTOUT u3 oxHoro nomeHa (CL). O6nactu
VH u VL MOXHO JONOJHHUTENBHO MONAPA3ACINTh HAa OO0JAacTH rumnepBapuadbesbHOCTH,
Ha3bIBAE€MbIE ONpPENeISIIOIUMH KoMIuleMeHTapHoCcTh obnactssmu (CDR), uepenyembiMu ¢
O0NacTsIMH, KOTOpBIE SIBISIFOTCS 0OJieeé KOHCEPBATHBHBIMH, HA3bIBAEMBIMU KapKaCHBIMH
obmactsimu (FR). Kaxxnas VH u VL cocrout u3 Tpex CDR u uetsipex FR, pacnonosxeHHbIX
ot N-konua k C-xonny B cnenyromem nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.
Tepmun "antureno" BKIIOYAET yKa3aHHE Ha TIIMKO3UIMPOBAHHBIE U HETVIMKO3WJINPOBAHHBIE
UMMYHOTJIOOYJIMHBI JTIFOOOTO HM30THINA MJIM TOAKjIacca. TepMuH "aHTUTENO" BKIFOYAET
MOJIEKYJIbl AHTHUTEN, TOJy4aeMble, SKCIPECCHPYEMble, MPOM3BOIUMBIE WU BBIACISEMbIE
PEKOMOMHAHTHBIMH CIOCOOAaMH, TakHWe KaK AaHTUTENA, BbIOENsEMble M3 KJIETOK-XO3SIEB,
TPaHC(ULMPOBAHHBIX JJISI 3KCIPECCHU aHTHTENa. TEepMHH aHTUTENO TaKXKe BKIJIIOYAeT
oucnenuduueckoe aHTUTENO, KOTOPOE BKIIKOYAET IeTepOTETPaMEpPHBbIH WMMYHOTJIOOYIIHH,

KOTOprfI MOXKET CBSI3bIBaThCS Oojiee YeM C OOHHUM  pPa3JIMYHbIMU  STIUTOIIAMMU.
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bucnenmduueckue aHTHTENa B OCHOBHOM OMMCAaHBI B MyOnukanuu nareHTHO# 3asBku CIIIA
Ne 2010/0331527, koTopasi BKJIFOUEHA B HACTOSIIIYIO 3asiBKY B KA4€CTBE CCHLIKH.

Tepmun "aHTHreHcBsi3bIBaromasi vacte" aHTHTENna (Wiuu "¢gparMeHT aHTUTENa")
OTHOCUTCSI K OJHOMY WJIHM HECKOJbKMM (parMeHTaM aHTHTENa, KOTOPbIE COXPAHSIOT
CIIOCOOHOCTh K  CHEUU(PUUECKOMY CBS3BIBAHHIO aHTHreHa. [IpuMepsl CBA3BIBAIOIINX
(bparMeHTOB, BKJIFOYa€MbIX B TEPMHH "aHTUT€HCBA3bIBAIOINAS YACTh" AHTUTENA, BKIIOYAIOT (1)
¢parmenT Fab, onHoBanentHslil (parmeHT cocrosimuii u3 nomenoB VL, VH, CL u CHI; (i1)
¢parmenT F(ab'),, nByxBanenTHeIil Pparment, cogepkamuii 1sa ¢pparmenta Fab, cBs3aHHBIX
auCynb(GUAHBIM MOCTHKOM B IIapHUpHOW oOmactu, (ii1) ¢parment Fd, cocrosmmii u3
nomenoB VH u CHI; (iv) ¢pparment Fv, cocrosmuii u3 nomeHos VL u VH onHoro mnieda
anrurena, (v) ¢parment dAb (Ward et al. (1989) Nature 241:544-546), KOTOpbIH COCTOUT U3
nomeHa VH, (vi) seigenennas CDR u (vil) scFv, KOTOpBIi COCTOMT W3 NIBYX JOMEHOB
¢parmenta Fv, VL u VH, coeaMHEHHbIX CHHTETHYECKUM JIMHKEPOM C (OPMHUPOBAHHEM
onHoit OenkoBoil menu, B kKotopoil obmactu VL m VH cmapusarotcs ¢ (opMHpOBaHHEM
OIHOBAJICHTHBIX MOJIEKYJ. B TepmuH "aHTHTena" Takke BKIIOYEHBI Jpyrue (OpMbI
OIHOILICTIOYEYHBIX aHTUTEJ, Takue Kak auarena (cMm. Hanpumep, Holliger et al. (1993) PNAS
USA 90:6444-6448; Poljak et al. (1994) Structure 2:1121-1123).

Kpome TOro, aHTUTENO WM €r0 aHTHIE€HCBSI3BIBAOLIAS] YaCTh MOTYT OBITh YaCThIO
Oonee KpymHOH MOJIEKYJIbl HMMYHOAATe3UH, (HOPMUPYEMOIT MOCPEACTBOM KOBAJIEHTHOU WU
HEKOBAJICHTHOW aCCOLMALIMM AaHTUTENAa MM YacTU AaHTUTENa C OJHUM WM HECKOJbKUMH
ApyrumMu OenKamMHu Wi nentuaamu. [IpuMepbl TaKuX MOJIEKYJ UMMYHOAIT€3HH BKJFOYAIOT
UCIIOJIb30BaHUE OO0JIACTH  CEPAIEBHHBI CTPENTAaBHIMHA C TMOJyYEHHEM TeTpaMepHOH
moiekysbl scFv (Kipriyanov et al. (1995) Human Antibodies and Hybridomas 6:93-101) u
UCIIOJIb30BAaHUE OCTaTKa LUCTEWHA, MapKepHOro nentuna u C-KOHIEBOW MOJUTHCTUANHOBON
METKH C TOJIy4eHUEM JIBYXBAJIEHTHON 1 OMOTHHIIINPOBAaHHOMN MoJiekyibl scFv (Kipriyanov et
al. (1994) Mol. Immunol. 31:1047-1058). Yactu antuten, takue kak (parmeHtsl Fab u
F(ab'),, MoxxHO moONMy4aTh M3 LENBIX AHTUTENT OOLIETIPUHSTBHIMH CIIOCOOAMH, TaKMMH Kak
paclIerieHne LEeNbIX aHTUTENl MaranHOM WM TNencuHoM. Kpome Toro, aHTuTena, 4acTd
AHTUTEJ] U MOJIEKYJIbl HMMMYHOQTe3UH MOXKHO IOJIy4aTh C WCIIOJNBb30BAHHUEM CTaHAAPTHBIX
TexHosoruii pekomOuHanTHoW JIHK, mmpoko n3BecTHBIX B maHHOH obmactu (cM. Sambrook
et al., 1989).

TepmMun "aHTuTENO YenoBeka" TMpefHAa3HAuY€H /il BKIIOYEHHUS AaHTUTEN C
BaprabeTbHBIMH M KOHCTAHTHBIMH OOQJIACTSIMH, MPOUCXOISIINMHU U3 TMOCIENOBATEIbHOCTEH

UMMYHOTJIOOYJIMHOB 3apOJBILIEBON JIMHUU YeJIOBEKa. AHTHTENA YeJIOBeKa MO U300PETEHHUIO
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MOTYT BKJIIOYaTb OCTaTKM aMHMHOKUCJIOT, HE KOAMPYEMbIE IOCJIEN0BATENbHOCTIIMU
UMMYHOTJIOOYJIMHOB 3apOBIIIEBON JIMHUEHW uYenoBeKa (Hampumep, MyTalUH, BHOCHMbIE
MOCPECTBOM CIIYYAaWHOTO MJIH CalT-cCrennUIecKoro MyTarenesa in vifro Wil IoCPeICTBOM
COMAaTHYECKHX MyTauuil in vivo), Hanpumep, B CDR u B wactHoctu CDR3. Opnako, kak
HCTIOJIB3YIOT B HACTOSIIIEM JIOKYMEHTE, TEPMUH "aHTHUTEJIO YeJIOBEKa" He MpeaHa3HaA4YeH IS
BKJIFOUEHUS] aHTUTEN, B KOTOPbIX HAa KapKacHbIE MNOCJIENOBATENIbHOCTH YEJOBEKAa IPUBUTHI
nocaenosatenbHoctu  CDR, mnpoucxonsiiue W3 3apoAbIIeBON JIMHUU JPYyroro Buaa
MJIEKOMUTAIOLIUX, TAKOTO KaK MBILIb.

Kak ucrnosip3yroT B HACTOSILIEM AOKYMEHTE, TEPMHUH "PEKOMOMHAHTHOE AHTUTEIO
4yenoBeka" NpeAHa3HAa4YeH MJi BKJIIOUEHUs BCEX AHTUTEN YeJIOBEKa, KOTOpbIE MOJYyYaroT,
HKCIPECCUPYIOT, MPOU3BOAAT WM BBIACISIIOT PEKOMOMHAHTHBIMH CHOCO0AMH, TaKHe Kak
AHTUTEJA, HKCIPECCUPYEMble C HCIIOIb30BAHHEM DPEKOMOMHAHTHOIO 3KCIPECCHPYIOLIETO
BEKTOpPa, TPAHCPHULUPYEMOrOo B KJIETKH-XO35€Ba, AHTHUTENA, BbIAeNsieMble U3 OHONUOTEKH
PEKOMOMHAHTHBIX, KOMOMHATOPHBIX AHTHUTEJ YEJIOBEKa, AHTUTEJNA, BBIACISIEMbIE Y JKUBOTHBIX
(HanmpuMep, MbllIel), KOTOpbIE SIBJSIFOTCS TPAHCTEHHBIMH IO T'€HAaM HMMMYHOTJIOOYJIMHOB
yenoBeka (cMm. Harpumep, Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295), unu antutena
HoJTydaeMble, SKCIIPEeCCHpyeMble, MPOM3BOAMMBIE WM BbIIENsAEMble JIOOBIMH JAPYTUMH
criocobamy, KOTOpBIE BKJIFOYAIOT CIUTAHCHUHT TIOCJIeI0BATENIbHOCTEH I€HOB
UMMYHOTJIOOYJIMHOB ~ 4ejioBeka ¢ apyrumu  nocnenoBarenbHocTsiMu  JIHK.  Takwue
PEeKOMOMHAHT AaHTUTEJAa 4YeJOBeKa CONEPKUT BapuabenbHble M KOHCTAHTHBIE OOJIACTH,
NPOUCXOASINNE W3 MOCIENOBATEIBPHOCTEH WMMYHOIVIOOYJIMHOB 3apOABIIIEBOH  JIMHUU
yenoBeka. OIHAKO B ONpPENETICHHBIX BAPUAHTAX OCYINECTBJICHUS TaKHe PEKOMOWHAHTHBIC
AHTUTENIA YEJIOBEKA TOABEPralOT MyTareHe3y in Vitro (WM, KOTrJa UCHOJB3YIOT KUBOTHOTO,
TPAHCT'€HHOTO MO MOCJIEOBATENBHOCTAM Ig UenoBeka, COMaTUIECKOMY MyTareHesy in vivo),

¥, TakuM o0pa3oM, MOCIEeNOBaTEIbHOCTH aMUHOKHCIOT obmacteir VH wu VL

,
PEKOMOMHAHTHBIX AHTHTEN MPEACTABISIIOT COOOH IMOC/IENOBATEbHOCTH, KOTOpPBIE, XOTS U
NoJTy4eHsl U3 nocaenosarenbHocted VH u VL 3apoapineBoii TMHUYN 4€I0BEKA U POICTBEHHBI
UM, B IPUPOJE MOTYT He IpPHUCYTCTBOBAaTh B pelepTyape 3apOAbIIIeBON JUHUU aHTUTEN
4eNoBeKa in vivo.

"Cnutsie ¢ Fc Oenku" comepikat 4acTh WJTH IIEJIMKOM JIBa WK OoJjiee OENKOB, OJTUH U3
KOTOPBIX MpeAcTaBisier codoil yacTh Fc Monekysbl MMMYyHOrJIOOYJIMHA, KOTOpPbIE WHAuYe B
NPUPOZIE BMECTE HE BCTpevaroTcs. [loaydyeHne CauThIx OeNKOB, COmepIKaluX ONpeneeHHbIe

FETCPOJIOTNYHBIC MOJUIICIITUABL, CIUTBIC C PA3IUYHBIMU YaCTAMU MNOJYUYCHHBIX M3 AHTUTECII

nojiunenTuaoB (BkJO4as nomeH Fc), ommcano, Hampumep, B Ashkenazi et al., Proc. Natl.
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Acad. ScL USA 88: 10535, 1991; Byrn et al., Nature 344:677, 1990; u Hollenbaugh et al,
"Construction of Immunoglobulin Fusion Proteins", B Current Protocols in Immunology,
Suppl. 4, pages 10,19,1 - 10,19,11, 1992. "Cnutsie 6enku peuenropa u Fc" conep:kar onux
WJIN HECKOJIbKO BHEKJIETOYHBIX JJOMEHOB pELENTOpa, CBsA3aHHblE ¢ MoJieKysoi Fc, kotopas B
ONpENEeNIEHHbIX ~ BapHaHTaX OCYLIECTBIEHHWs  COMAEPXKHUT INAPHUPHYK  o0mactb ¢
nocienyoumMu goMeHamu ummyHornodynuHa CH2 u CH3. B onpeneneHHbIX BapuaHTax
ocyuiecTBieHUst ciauThli ¢ Fc Oemok coxmepkuT nBe wuiam Oonee Lemedl pasndHbIX
peLenTOpOB, KOTOpBIE CBA3BIBAIOTCS C OJHMM MJIM HECKOJBbKHUMU Jurangamu. Hampuwmep,
cnuthlii ¢ Fc Genok mpencraBiser coOOH JIOBYLIKY, Takyl Kak, Harmpumep, joByuika [L-1
(HampuMep, PUJIOHALIENT, KOTOPBIA COAEpKUT cBs3biBarolyro surann IL-1RAcP obnacts,
CIUTyr0 ¢ BHekjerouHo oOmacteio IL-1R1, cmutyro ¢ Fc hlgGl; cm. marent CIIA Ne
6927004), umu nosymka VEGF (manpumep, apnubepuent, koTopelii copepkut nomeH 2 Ig
peuenropa VEGF Fltl, cauteiii ¢ nomenom 3 Ig penentopa VEGF Flk1, cnureiii ¢ Fc hIgGl;
cm. nateHThl CIITA NeNe 7087411 u 7279159).

Cpenbl

Hacrosimee nso0perenne OTHOCUTCSI K HE coneprKalnell CBIBOPOTKH Cpeze, KOTopast
NPUTOAHA JJISl  KYJbTHBHPOBAHUS KJIETOK M MNPOAYKUMH OuodapmaneBTUIecKoro
JeKkapcTBeHHOro BemiecTBa. "He comepikammasi ChIBOPOTKU" HCTIOIB3YIOT IJISI CPEAbl IS
KYJbTHBHPOBAHUS KJIETOK, KOTOpasi HE COAEPKHUT ChIBOPOTOK JKUBOTHBIX, TaKHUX Kak
SMOpHOHAIbHAS TENsT4bst CBIBOPOTKA. He comeprkaliiie CbIBOPOTKH CPEeibl MOTYT CONEPIKaTh <
7,5 T/ TUAPONM3ATOB, TaKUX KaK COEBbIH rumposu3ar. Hacrosiee uszoOpeTeHHe Takke
OTHOCHUTCS K XUMUYECKHUM CpellaM OMNPEeesIEHHOTrO COCTaBa, KOTOpbIe HE TOJbKO HE COAepKaT
CBIBOPOTOK, HO Takke He coaepkar u runpponusara. "He comepskamme ruaposmsara
UCTIONIB3YIOT ISl CPeX Uil KYJIbTUBUPOBAHHS KIJIETOK, KOTOPBIE HE CONEpPXKAT SK30TCHHBIX
OENKOBBIX THIPOJIM3ATOB, TAKUX KaK THAPOJIHM3ATHI JKUBOTHBIX HIIM PACTUTENbHBIX OEJKOB,
HarpuMep, TaKUe KaK MeNTOHbI, TPUIITOHBI U T.11.

VYnaneHue CbIBOPOTKU U yMEHbIIEHHE KOJIMYECTBA WU yAaleHUe THAPOIU3aTOB U3
cpenbl sl KyJIbTUBHPOBAHUS KJIETOK MPH CHIKEHUHU BapUabeTbHOCTH OT MAPTHH K MAPTHU U
yIYUIIEHUW TOCIENYIOINX 3TarnoB OOpabOTKM K  COXKAJEHHWIO OCiadisieT  pocr,
KU3HECTIOCOOHOCTh KJIETOK W JKCIpeccuro uMu Oenka. Takum 00pasoMm, XHMHUYECKH
onpenesieHHble He COJEepiKallle ChIBOPOTKM U COJAeprKalllie Majio WIM He COJepiKallue
TUAPONIU3ATOB CPEIbl Ui YJIYYIIEHHs POCTa KJIETOK M TMPOAYKLUHU OeNKa HYKAATCS B
JOTOJHUTENBHBIX MHrpenaneHTax. Cpenbl A KyJIbTUBUPOBAHUS KIETOK IO HU300PETEHHIO

MOKHO O6OFaH_[aTb AOMOJIHUTCJIbHBIMHU  HWHIPCAUCHTAMH, TAaKMMHU KaK I[IOJIMaMUHbI WJIHA
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YBEJIMUEHHbIMU KOHLEHTPALUSMU TaKUX KOMIIOHEHTOB, KaK aMHUHOKHUCIIOTBI, COJIH, caxapa,
BUTAMUHBI, TOPMOHBI, (aKTOpBI pocTa, Oydepsl, aHTUOMOTUKH, JMITUABI, MHUKPOSJEMEHTHI U
T.IL, B 3aBUCHMOCTH OT TPE€OOBaHUI KyJIbTUBHUPYEMBIX KJIETOK WM JKEJAEMbIX MapamMeTpPOB
KyJnbTypbl KjeTok. Hampumep, cpema njsi KyJbTHUBUPOBAHHUSI KIJETOK IO HACTOSIIEMY
OOKYMEHTY Ul YJIYYIIEHHs POCTa KIETOK, >KU3HECNMOCOOHOCTH KIJIETOK W TMPOAYKIHHU
pexkoMOMHAHTHOTO Oeka oborameHa OpHUTHHOM, nyTpecunaoM mwin odoumu ("OS cpensr”).

B onpenenennelx BapuaHTax ocyuiecTBieHus OS cpena comepKUT OPHUTHUH B
KOHLIEHTPALMH (BbIpaXkaeMOW B MUKPOMOJISIX Ha JIUTP) IO MEHbLIEH Mepe NMpUOIU3UTEIbHO
90, 100, 150, 200, 250, 300, 350, 400, 450, 500, 540, 545, 550, 555, 560, 565, 568, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587,
588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606,
607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 620, 625, 630, 635, 640, 645, 650,
700, 750, 800, 850 umau 900 MxM.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJICHUS CpPEAbl COAEPKUT OpPHUTHH B
KOHLIeHTpauuu npudnusurenbuo 85, 90, 95, 100, 105, 110, 113 wmu 115 mxM. B ogHom u3
BapMAHTOB OCylIeCTBiIeHUs cpena comepkuT 100 mxM + 15 mxM opuutuna. B ogHOM 13
BapUAHTOB OCYLIECTBIIEHHsS cpena comnepskuT 15 mr/n + 2,25 mr/n opuuruna « HCL.

B omnpeneneHHbIX BapHaHTaX OCYILIECTBJICHUS CpPEObl COAEPKUT OPHUTHH B
KOHIIEHTpaluu mpubam3uTenbHo 255, 260, 265, 270, 275, 280, 285, 290, 295, 300, 305, 310,
315, 320, 325, 330, 335, 340 unu 345 mxM. B oHOM U3 BapuMaHTOB OCYIIECTBJICHUS Cpeaa
copepxutr 300 MkM £ 45 MxkM opHuTHHA. B OHOM W3 BapHMaHTOB OCYLIECTBJIEHUS Cpena
copepxut 50 mr/n + 7,5 mr/n opauruna « HCL.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS CpEObl COAEPKUT OPHUTHH B
KOHIeHTpauu npubmmsutenbHo 510, 515, 520, 525, 530, 535, 540, 545, 550, 555, 560, 565,
570, 575, 580, 585, 590, 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650, 655, 660,
665, 670, 675, 680, 685 unu 690 MkM. B OgHOM U3 BapuMaHTOB OCYULIECTBJICHUS Cpeaa
copepxutr 600 MkM = 90 MxkM opHuTHHA. B OHOM M3 BapHaHTOB OCYLIECTBJIEHUS Cpena
copepxut 100 mr/n + 15 mr/n opautina * HCIL.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJICHUs CpeObl COJAEPKUT OpPHUTHH B
KOHLeHTpauun 765, 770, 775, 780, 785, 790, 795, 800, 805, 810, 815, 820, 825, 830, 835,
840, 845, 850, 855, 860, 865, 870, 875, 880, 885, 890, 895, 900, 905, 910, 915, 920, 925, 930,
935, 940, 945, 950, 955, 960, 965, 970, 975, 980, 985, 990, 995, 1000, 1005, 1010, 1015,

1020, 1025, 1030 unu 1035 MxM. B 0gHOM W3 BapuUaHTOB OCYLIECTBJICHUS CpeAa COAECPKUT
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900 MxM =+ 135 MxM opHuTHHA. B OOHOM K3 BapUaHTOB OCYLIECTBIEHHUs CPENA COAEPIKUT
150 mr/nm + 22,5 mr/n opautuna * HCL.

B oborartennbie OpHUTHHOM Cpeibl HEOOS3aTEbHO MOKHO HO0ABJIATh MyTPECLUH.
IlyTpecuuH B OYe€Hb HU3KMX KOHLIEHTpPALMsX BKJIKOYAIM B KadecTBe KOMIIOHEHTA B
ONpeneNieHHble COCTaBbl Cpel [ KyJbTUBUPOBAHMsI KIJIETOK; CcM. Hampumep, WO
2005/028626, B xotopoMm omucanbl 0,02-0,08 mr/n nyrpecuuna; narent CIIA Ne 5426699
(0,08 mr/m); marent CIIIA Ne RE30,985 (0,16 mr/m); marent CIIIA Ne 5811299 (0,27 mr/n);
nareHT CIOA Ne 5122469 (0,5635 wmr/m); marent CIIA Ne 5063157 (1 wmr/l); WO
2008/154014 (=100 mxM - =1000 MxM); marentnyto 3asky CIIA Ne 2007/0212770 (0,5 —
30 Mr/n nonuamuHa; 2 MI/J MyTpecuuHa, 2 MI/I myTpeciuHa + 2 Mr/i OpHHMTHHA, 2 MI/I
nyTpecuuHa + 10 Mr/n opHUTHHA).

B ompeneneHHBIX BapuaHTax OCYIIECTBJICHUS CPEAbl COAEP)KaT KOMOWHALUIO
OPHUTHHA U MYyTPECLHHA, I7le MyTPECLMH MOXKET HAXOOHUTHCS B KOMOMHALMHU IO MEHBIIEH
mepe npudnusurensHo 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215,
220, 225, 230, 235, 240, 245, 250, 255, 260, 265, 270, 275, 280, 285, 290, 295, 300, 305, 310,
315, 320, 325, 330, 335, 340, 345, 350, 355, 260, 365, 370, 375, 380, 385, 390, 395, 400, 405
i 410 MxM.

B omnpeneneHHBIX BapuaHTax OCYILIECTBJIEHHsS CpeIbl COAepXKaT MyTPeCLuH B
KOHIeHTpauu npudausureapHo 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225
mu 230 MkM. B ogHOM 13 BapuaHTOB ocyuiecTBiaeHus cpeaa cogepxur 200 MxM + 30 mxM
nyTpecuuHa B ponojHeHue k > 90 MxM = 14 MxM opnutuHa. B 0gHOM M3 BapuaHTOB
ocyIecTBiieHus cpena comepskut 30 mr/n £+ 4,5 mr/n nyrpecuuna * 2HCI B nononHeHue k >
15 mr/n £ 2,25 mr/n opuuruna « HCL.

B omnpeneneHHBIX BapuaHTax OCYILIECTBJIEHMs CpeIbl COAepXKaT MyTPecLuH B
KOHIeHTpauu npudmmsutenbHo 295, 300, 305, 310, 315, 320, 325, 330, 335, 340, 345, 350,
355, 360, 365, 370, 375, 380, 385, 390, 395, 400 wnmu 405 mxM. B onqHOM K3 BapuaHTOB
ocylecTBieHus cpena coaep:kut 350 MmkM + 52,5 MxkM nyTpecuuHa B AONOJHEHHUE K > 90
MKM + 14 MM opHuTHHA. B OHOM U3 BapHaHTOB OCYIIECTBJICHUS Cpena COREPKUT 57 Mr/i
+ 8,55 mr/n nyrpecuuna ¢ 2HCI B nononxenue k > 15 mr/n + 2,25 mr/n opuurnna « HCL

B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHMs CpeIbl CcoAepXkaT MyTPecLuH B
KOHIeHTpauu npudmmsutenbHo 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650,
655, 660, 665, 670, 675, 680, 685, 690, 695, 700, 705, 710, 715, 720, 725, 730, 735, 740, 745,
750, 755, 760, 765, 770, 775, 780, 785, 790, 795, 800 umm 805 MmxM. B onHOM M3 BapuaHTOB

ocylecTBiaeHus cpena comepxkut 714 mxM + 105 MxM nytpecuuHa B nonosHeHue k > 90
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MKM £ 14 MxkM opHuTHHA. B OOHOM M3 BapHaHTOB OCYLIECTBJIEHUs Cpena comepkuT 115
mr/n + 17,25 mr/n nyrpecuuna * 2HCI B nononxenue x > 15 mr/a + 2,25 mMr/n opHUTHHA *
HCL

B onpeneneHHbIX BapuaHTax OCYLIECTBIEHHsS CpeAbl COAEPXkKAT IOMNAPHYHO
KOMOMHAIMIO JIFOOBIX KOHLIEHTPALMH MyTPeCUWHA W OPHUTHHA, NMEPEYNCIIeHHBIX Bbilie. B
ONpENEeNIEHHbIX ~ BAapUAaHTaX OCYINECTBJIIEHUS Cpenbl  Coxepkar JIIOOYI  IMOMapHYIo
koMOuHanmo npudausutenbHo 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650,
655, 660, 665, 670, 675, 680, 685, 690, 695, 700, 705, 710, 715, 720, 725, 730, 735, 740, 745,
750, 755, 760, 765, 770, 775, 780, 785, 790, 795, 800 umm 805 mMxM mnyTpecuuHa u
npubnusutensHo 510, 515, 520, 525, 530, 535, 540, 545, 550, 555, 560, 565, 570, 575, 580,
585, 590, 595, 600, 605, 610, 615, 620, 625, 630, 635, 640, 645, 650, 655, 660, 665, 670, 675,
680, 685 nnu 690 MmxM opuuTuHa. Hanmpumep, B OTHOM U3 BApPUAHTOB OCYLIECTBIIECHUS CPEIbI
conepskat npubmmsurenbHo 700 MkM myTpectuna 1 moOyro ogHy u3 510, 511, 512 MxM u
nocneayoupe opauTuHa, wim 701 MkM nytpecuuHa 1 mo0yro oy u3 510, 511, 512 MxM u
nocjaeAyouye OpPHUTHMH U T.A. Takxke, Hampumep, cpeiabl B OAHOM U3 BapUAHTOB
OCYILIECTBJICHUSI COAEPKUT NMpudnusuTenbHo 600 MkM opHuTHHA U E00YI0 oHy 13 700, 701,
702 mxM u nocaenyroiue nyrpeciuna; win 601 MkM opHuTHHA U IOOYI0 onHy u3 700, 701,
702 MxM u nocnenyrouiue nNyTpecuuHa U T.4. B onpeneneHHbIX BapuaHTaxX OCYILIECTBIICHUS
cpenbl comepxkar 702 MmxkM £+ 106 mxM nytpecuuna + 593 mMxM + 89 mxM opnutuna. B
OJTHOM KOHKPETHOM BapUaHTe OCYINECTBJICHUS] CPEIbl COAepsKaT mpudau3uTesnpHo 714 MkM
nyTpecuuHa u 593 MmxM opHuTHHA. B 01HOM U3 BapHaHTOB OCYLIECTBIIEHUsI CPEIbI COAEPKAT
115 mr/n = 17 mr/a nyrpecumnna « 2HCI u 100 mr/n = 15 mr/n opauruna « HCL. B ogHOM
KOHKPETHOM BapHaHTe OCYLIeCTBIeHHs cpenbl coaepskat 115 mr/n nyrpecumna « 2HCI u 100
mr/n opautraa * HCIL.

B onHOM M3 BapHaHTOB OCYINECTBJICHUS M B JOMOJHEHHE K NOOABICHHIO OPHUTHHA
WIN NyTpPEeCLMHA Cpenbl COAEpP;KaT CMEeCh HYKJIEO3MIOB B CYMMAapHOH KOHLIEHTpauuu IO
MeHbliell Mepe 50 MxM, mo menbwei mepe 60 MxkM, nmo Menbiiein mepe 70 MkM, 1o
MeHblieli mepe 80 MM, no menpwen mepe 90 MxM, nmo menbwieir mepe 100 MxM, mo
MeHbliel Mepe 110 MxM, no menbiiein mepe 115 mMxM, no menbiiein mepe 120 MxM, no
MeHbliel Mepe 125 mMxM, no menbiiein mepe 130 MxM, no menbiiein mepe 135 MxM, no
MeHblen Mepe 140 MxM, no menbwen mepe 145 mMxM, no mensiueir Mmepe 150 MxM, no
MeHblnen mepe 155 MxM, no menpuieit mepe 160 MxkM, no menbiuen mepe 165 MxkM unu no
MeHblieln mepe 170 MxkM. B OAHOM W3 BapUaHTOB OCYLIECTBJICHHS] CpeIbl COIEpPKAT

npubmm3uTensHo 174 MKkM + 26 MKM HYKJI€03ua0B. B 0IHOM M3 BapHaHTOB OCYIIECTBIIECHUS
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Cpenbl coaep:KaT MypUHOBbIE MPOU3BOAHBIE B CYMMAapHON KOHLIEHTPALUU MO MEHbIIEH Mepe
40 mxM, no mensbiuen mepe 45 MxkM, no menbluei mepe S0 MkM, 1o MeHbLIeN Mepe 55 MKM,
no Menbiieil mepe 60 MM, no MeHblield Mepe 65 MxkM, no mensmen mepe 70 MM, no
MeHblIeld Mepe 75 MkM, mo menbwen mepe 80 mMxkM, nmo MeHbiiedn mepe 85 MkM, mo
MeHblen Mepe 90 MxM, no menswen mMepe 95 MxkM, no mensieit mepe 100 MxkM unu no
MeHblieln mepe 105 MxkM. B 0OAHOM H3 BapHaHTOB OCYLIECTBJICHHUS] CpPEIbl COIEPKAT
npubmuzuTensHo 106 MkM £ 5 MKM nypHHOBBIX MPOU3BOAHBIX. IlyprHOBBIE IPOM3BOIHBIE
BKJIFOYAIOT HYKJIEO3UAbl TMIIOKCAHTUH M aJE€HO3UH M I'yaHO3WH. B OJHOM U3 BapuaHTOB
OCYLIECTBJICHUSI CpPEAbl COAepKAT MNUPUMUIUHOBBIE IPOU3BOAHBIE B  CYMMAapHOMU
KOHLIEHTpauuu 1o mensiieil mepe 30 MmxM, o menben Mepe 35 MkM, no Menbiuel mepe 40
MKM, no Menbinen Mepe 45 MkM, no Menbiuel mepe 50 MxkM, 1o MeHbIel Mepe 55 MkM, 1o
MeHbiied mepe 60 MkM wim no MeHbwell Mepe 65 MxkM. B ogHOM H3 BapuaHTOB
OCYLIECTBIIEHHsI Cpelbl comepkar mpuoamsuresbHo 68 MkM + 5 MKM NHPUMHIAHOBBIX
npou3BOAHBIX. [IMpUMHUANHOBBIE TPOU3BOAHBIE BKJIFOYAKOT HYKJIEO3UAbl TUMUANH, YPUIAUH U
UUTUAUH. B OJHOM KOHKpPETHOM BapHUaHTE OCYIIECTBJIEHUS Cpenbl COAEPXKAT aJCHO3UH,
I'yaHO3WH, UUTUAWH, YPUAUH, TUMUAVH U TMIIOKCAHTHUH.

B nononHenne k n00aBieHHIO OPHUTHHA UM IMyTPECLMHA B OJHOM U3 BapHUAHTOB
OCYLIECTBJIEHUSI CPEIbl TaK)Ke COAEpKaT aMUHOKHUCJIOTHI B CYMMApHON KOHLIEHTPAaLUM IO
MmeHbLIei Mepe 40 MM, e B pacder o0l cymMMa He BKJIFOYEHO KOJIMYECTBO IIyTamuHa. B
OHOM W3 BapHaHTOB OCYINECTBJICHUS TJIYTAMHH B CpeIbl He NOOABJEH, HO €ro MOXHO
n00aBUTh B Cpelbl B Ka4eCTBe "MOOABKHM B MOMEHT HCIOJIB30BAHUS" MPH KYJIbTUBUPOBAHHU
KJIETOK, Hampumep, npu npoxaykuuu Oenka. Takum oOpa3oMm, B OMpENENeHHbIX BapHAHTAaX
OCYLIECTBJIEHHSI, TAKMX KaK B CHOCOOE€ KyJIbTHBUPOBAHUS KIETOK WJIH CIIOCOOE MOJMYy4eHUs
NPEACTABISIIOIIEr0 MHTEpec Oenka, cpeibl MOXKHO oboramarh T[JIyTAMHHOM B KayeCTBE
n00aBKM B MOMEHT HCTIOJIb30BaHUS. B OTHOM U3 TaKMX BapUAHTOB OCYIIECTBIICHUS TIyTAMHH
N00aBISIOT B KOJIMYECTBE MEHEe 4eM npuOnmsutenbHo 40 MM, MeHee 4eM NpUOIU3UTENBHO
35 MM, MeHee yem npubnu3uTenbHo 30 MM, MeHee YeM MpHUOIH3UTEIBHO 25 MM, MeHee uem
npubmmsuTensHo 20 MM, MeHee YeM nmpuOnIM3uTeNbHO 15 MM, MeHee ueM NpUOIU3UTEIbHO
10 MM, meHee dem mpuOIU3UTEIBHO 8 MM, MeHee YeM MpuOIU3nUTEIbHO 7 MM, MeHee YeM
npuOIM3UTENEHO 6 MM, MeHee 4eM MpPUOIM3UTENBHO S MM, MeHee 4eM MPHOIU3UTENBHO 4
MM, MeHee YeM NpuOIU3UTENbHO 3 MM Ml MeHee ueM npuoausuTenasHo 2,5 MM. B ogaOM
U3 BApUAHTOB OCYINECTBJICHHS KOJIMYECTBO TIIyTAMHHA B Cpenax, KOTOpble oborammann

TJIyTAMHHOM, COCTaBIIsieT mpudmm3utensHo 2 MM + 0,5 MM.
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B onHOM M3 BapMaHTOB OCYIIECTBJICHHS B JOMOJHEHHE K JOOABICHHIO OPHUTHHA
WK KOMOWHAIIMM OpPHUTHHA W NYTPECLHHA CPenbl TaKXKE COAEPKAT aMHUHOKHCIOTBI C
HETIOJISIPHBIMA  OOKOBBIMH TPYIIIAMH B KOHIIEHTPALMU IO MeHbIIed mepe 15 MM, mo
MeHbLIen Mepe 24 MM, no MeHbliend Mepe 25 MM, o Mesbliel Mepe 26 MM, O MeHbLIEH
mepe 27 MM, 1o MmeHbLien Mepe 28 MM, no MeHbLel Mepe 29 MM unu no Mesbiuen mepe 30
MM. B onHOM M3 BapHMaHTOB OCYINECTBJIEHUS CpeIbl copepkaT mpuommsurensHo 30 MM
AMMHOKHCIIOT C HENOJSAPHBIMH OOKOBBIMH rpymnmamMd. B omHOM #3  BapuaHTOB
OCYILIECTBJICHUS] HA MOJIb OOIIEr0 KOJMYECTBA AMUHOKHUCIIOT, COIAEPIKAIIErocst B Cpeaax, 1o
MeHble mepe 32%, no menbiuell Mepe 33%, no Mmesbluell Mepe 34%, MO MeHbLIEH Mepe
35%, no menbieit Mepe 36%, o MeHbluel Mepe 37%, no MeHblue mepe 38%, Mo MeHbLIeH
mepe 39%, nmo menbineir mepe 40%, mnu no Mmenbiuel mepe 41% mnpencraBisAT coOoi
AMUHOKHCJIOTBI C HEMOJSAPHBIMM OOKOBBIMM TIpymnmamMd. B OZHOM ©3 BapUaHTOB
OCYLIECTBJICHHS] HA MOJIb AMUHOKHCJIOT B cpefax npuommsutenbHo 42% + 1% npencraBisioT
co0Oil aMUHOKHCJIOTBI C HENOJSIPHBIMH  OOKOBBIMH ~ TPyNNAaMH. AMHHOKHUCIOTBI C
HETIOJSIPHBIME  OOKOBBIMH I'PYIIIIAMH  BKJIIOYAIOT AJAHWH, BAJWH, JICHIMH, H30JEHIINH,
NPOJHH, (peHmIananuH, TPUNTo(haH U METHOHUH.

B ogHOM M3 BapuMaHTOB OCYIIECTBJIEHUS B IOIOJHEHHE K JOOABICHUIO OPHUTHHA
WM KOMOWHAIIMM OpPHUTHHA W TYTPECLUUHA CPenbl TAKXKE COAEPKAT AMUHOKHCIOTBI C
He3apsDKEHHBIMU MOJIIPHBIME OOKOBBIMH TPYIIIAMH B KOHLIEHTPALUU MPUOTU3UTENBHO OT 10
MM no 34 MM, npubmusutenpro ot 11 MM go 33 MM, npubnusurensHo ot 12 MM mo 32
MM, npubnuzurensHo ot 13 MM go 31 MM, npubmusurensHo ot 14 MM go 30 MM

2

npubm3uTeNbHo ot 15 MM mo 29 MM, npubmmsutensHo ot 16 MM mo 28 MM

2

npubm3uTenbHo ot 17 MM pmo 27 MM, npubmmsutensHo ot 18 MM mo 26 MM

2

npubmusutensHo or 19 MM pmo 25 MM, npubmusurensHo or 20 MM gmo 24 MM,
npubm3uTensHo oT 21 MM o 23 MM unn npubnusurensHo 22 MM. B onHOM M3 BapuaHTOB
OCYINECTBJICHUS CPela CONEPIKUT MPUOTU3UTENBHO 22 MM aMUHOKHCIIOT ¢ He3apsiKeHHBIMHU
NOJSIPHBIMHA OOKOBBIMH T'pyNIIaMd. B Ipyrom BapHaHTe OCYIIECTBIEHHUS CPEAa COAEPIKUT
npuOIU3UTENBEHO 12 MM aMHHOKHUCIIOT ¢ He3apsKEHHBIMH MOJISIPHBIMUA OOKOBBIMH TPYIIITAMU.
B opmHOM U3 BapHAHTOB OCYINECTBIIEHHS HAa MOJb OOINEro KOJMYECTBA AMUHOKHCIIOT,
copeprkalierocss B cpenax npudbmusutesnsHo oT 14% no 46%, mpubnusurtensHo ot 15% no
45%, npubnusurensHo oT 16% no 44%, npubnmsurensHo ot 17% no 43%, npubnusuteabHO
ot 18% mo 42%, npubmuzurensHo ot 19% no 41%, npudmmsutensuo ot 20% mo 40%,

npubmm3uTensHo oT 21% no 39%, npubnusurtensHo oT 22% no 38%, mpHONIU3HTENBHO OT

23% no 37%, mpubmusutensHo or 24% po 36%, mpubmmsutensHo oT 25% no 35%,
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npubmm3uTensHO OT 26% 10 34%, npubnusutensHo oT 27% no 33%, npuONIU3HTENbHO OT
28% no 32%, mpubnusurtenbHo oT 29% 1o 31% wnm npubnusurensHo 30% TPECTaBISIIOT
coOOH aMHHOKHCIIOTHI C HE3apsDKEHHBIMH TOJISIPHBIME OOKOBBIMH rpynmnamMu. B ogHOM 13
BApUAHTOB OCYLIECTBJIEHUs] Ha MOJb aMHUHOKHCIOT B cpenax npudmmsurensHo 30% + 3%
NPEACTABISIIOT COOON aMHHOKHUCIIOTHI ¢ HE3apsHKEHHBIMH TMOJIIPHBIMUA OOKOBBIMH TPYTIITAMH.
AMHHOKHCIIOTBI C HE3aPsDKEHHBIMH TOJSIPHBIMH OOKOBBIMH T'PYMITAMH BKJIFOYAIOT TIIHIIVH,
CepUH, TPEOHUH, LIUCTENH, TUPO3HH, aClaparuH U rIyTaMUH.

B onHOM M3 BapMaHTOB OCYIIECTBJIEHHS B JONOJHEHHE K JOOABIEHMIO OPHUTHHA
WM KOMOWHAIIMM OpPHUTMHA W NYTPECLUHA Cpenbl TaKKE COAEpPkKAT aMUHOKHCIOTBHI C
OTpULIATENbHBIM 3apsiaoM npu pH 6 (Hampumep, KHCIble aMHUHOKHCIIOTBI) B KOHLIEHTPALUU
npudm3uTensHo oT 4 MM 1o 14 MM, npubnusurensHo ot 5 MM 1o 13 MM, npuOnu3uTeIbHO
or 6 MM 10 12 MM, npubnuzurenasao or 7 MM o 11 MM, npubnusurensio ot 8 MM o 10
MM, npubnmusurensho 9 MM mnm npubmmsutensHo 4 MM. B omHOM M3 BapuaHTOB
OCYLIECTBIICHHSI CPEbl CONEprKaT NMPUOIU3UTETHHO 9 MM KHCIIBIX aMUHOKHCIIOT. B ogHOM 13
BAPUAHTOB OCYLIECTBJICHUs cpefpl coaepxkar 9 MM £ 1 MM KuCibIX aMMHOKHCIOT. B onHOM
U3 BAPUAHTOB OCYIIECTBJICHUS Ha MOJIb OOLIEro KOJINYEeCTBA AMHHOKHUCIIOT, CONEPIKALINXCS B
cpenax npudamsuTenabHo ot 8% no 18%, npubnusurensuo ot 9% no 17%, npubIu3UTeIHbHO
ot 10% no 16%, npubamsurensro ot 11% no 15%, npubausurensro ot 12% no 14% wiun
npubIn3uTeNbHO 13% mpencTaBisitoT COOOI KUCHbIe AMUHOKHCIIOTHL. B OTHOM M3 BapHaHTOB
OCYINECTBJICHUS] HAa MOJb aMHHOKHUCJIOT B cpemax mnpubnusurenpbHo 12,6% =+ 1%
NPEACTABISIIOT  COOOM  KUCNbIe aMHHOKHUCJIOTHL. KUCIIbIe aMHHOKHCIOTBI  BKJIFOYAKOT
acraparvHOBYIO KMCJIOTY U INIyTAMUHOBYIO KUCJIOTY.

B onHOM M3 BapMaHTOB OCYIIECTBJICHHUS B JIONMOJHEHHE K JOOABICHHIO OPHUTHHA
WK KOMOWHAIIMM OpPHUTHHA W MYTPECLUHHA CPEenbl TAKXKE COAEPkKAT AMUHOKHCIOTBI C
MIOJIOXKHUTEIIBHBIM 3apsiioM npu pH 6 (HanpuMep, OCHOBHbIE aMUHOKHUCIIOTHI) B KOHIICHTPALIUU
1o MeHbluen mepe 3,5 MM, o MeHblnel mepe 4 MM, o MeHbIIel Mepe S MM, O MeHblIeH
Mepe 6 MM, no menbieln Mmepe 7 MM, o MeHsIel mepe 8 MM, no MeHbLIel Mepe 9 MM, no
MeHbmed mepe 10 MM wnum no mesbmedn mepe 11 MM. B onHOM U3 BapuaHTOB
OCYINECTBJICHUS] CpPenbl coaepkar NpuoOau3uTenbHo 11 MM OCHOBHBIX aMUHOKHCIOT. B
OITHOM U3 BAPUAHTOB OCYINECTBIICHUs Cpenbl comepxkar npudmusureapao 11,42 MM + 1 MM
OCHOBHBIX AMHUHOKHCJIOT. B OZHOM W3 BapUaHTOB OCYIIECTBIEHHs HAa MOJIb OOIIEro
KOJIMYECTBA aMMHOKMCIIOT, COJEpPIKALINXCA B cpelax Mo MeHblied Mmepe 5%, 1Mo MeHbliIel
Mepe 6%, o MeHblell Mepe 7%, no meHblel Mepe 8%, 1o MeHblueil Mmepe 9%, Mo MeHblIeH

mepe 10%, no menbiueii mepe 11%, no mensiueii mepe 12%, mo menbuiedt Mmepe 13%, no
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MeHblner mepe 14% wnum mo MeHbmeld Mmepe 15% mpencraBisitoT coOOH OCHOBHBIE
aMUHOKMCJIOTBL. B OJHOM M3 BapHaHTOB OCYLIECTBIEHUS HAa MOJb AMHUHOKHUCJIOT B Cpefax
npud3uTeNbHO  16% TpencTaBisIFOT COOOW OCHOBHBIE AMHHOKHUCIOTHL B omHOM U3
BApUAHTOB OCYINECTBJICHUS HA MOJIb aMHHOKHUCIIOT B cpeaax npuomusurenbHo 15,8% + 2,4%
NPEACTABISIIOT COOOH OCHOBHBIE aMUHOKHCIIOTEL. B OTHOM M3 BapHaHTOB OCYIECTBJICHHUS HA
MOJIb aMMHOKHUCJIOT B cpeaax npudnusurensHo 21% + 3,2% npeactaBisiroT coO0H OCHOBHBIE
aMUHOKHUCIOTBL. OCHOBHBIE AMUHOKHUCJIOTHI BKJIIOYAIOT JIM3UH, apTMHUH U THCTUAMH.

B onHOM M3 BapMaHTOB OCYIIECTBJIEHHS B JONOJHEHHE K JOOABIEHMIO OPHUTHHA
WM KOMOMHAIIMM OPHUTHHA U MyTPECLMHA CPEAbl TaKXKe coaepkaT npuoausureabHo 30 MM
HETIOJIIPHBIX ~ AMUHOKUCIJIOT, NpUONM3UTENbHO 22 MM He3apsDKeHHBIX — MOJIIPHBIX
AMUHOKHCJIOT, MPUOTU3UTENbHO 9 MM KHCIBIX aMHUHOKUCIOT W mpubnusurensio 11 MM
OCHOBHBIX aMUHOKHUCJIOT. B OTHOM M3 BapuaHTOB OCYLIECTBJIEHUS HAa MOJIb AMUHOKUCJIOT B
cpemax mnpubnusurenbHOo 42% mpeacTaBiAIOT COOOM  HEMOJSPHbIE AMHHOKHCIIOTHI,
npubmsutensHo 30% mnpencTaBisOT coOO He3apsUKeHHBbIE TONSPHbIE AMHHOKHCIIOTHI,
npuOmm3uTensHO 13% npencTaBisitoT coOOOH KUCIble AMUHOKHUCIIOTHI U pubnusurenbHo 16%
IPENCTABISIIOT COOOH OCHOBHBIE aMHUHOKHCIIOTHI.

B nononHenune x 10OaBIEHMIO OPHUTHHA MM KOMOWHALIMY OPHUTHHA U MyTPECLIHA
B OJHOM W3 BapUaHTOB OCYIIECTBJIEHUS CpPeAbl COAEPKAT MHUKPOMOJISIPHBIE KOJIMYECTBA
JKUPHBIX KUCJIOT (MM TPOM3BOIHBIX JKUPHBIX KUCIOT) U TOKopeposi. B omHOM U3 BapuaHTOB
OCYILIECTBJICHHSI JKUPHBIE KHCJIOThI BKJIIOYAIOT JIOOYI0 OJHY HJIM HECKOJIbKO U3 JIMHOJEBOH
KHCJIOTBI, TMHOJIEHOBOIN KUCJIOTBI, TUNOEBONU KUCJIOTHI, OJEMHOBOM KHUCIOTHI, NAIbMUTHHOBOU
KHCJIOTBl, CTEApUHOBOW KHCIJIOTBI, apaxUIMHOBOM KHUCJOTBI, apaxUJOHOBOW KHUCIOTBI,
JIAypUHOBOIM KHUCIIOTBI, OEr€HOBOW KHCIOTBI, KAPUJIOBOH KHCIIOTHI, JIAYPUHOBOH KHUCIIOTHI,
IeKCAHOBON KHCJIOTBI, JIMTHOLEPUHOBON KUCIOTHI, MUPUCTUHOBOM KHUCJIOTBI U OKTaHOBOU
KUCJIOTBL. B OJTHOM M3 BapHaHTOB OCYLIECTBIICHHS CPEIbl CONEPKAT TOKO(DEPOI, IHHOJIEBYIO
KHCJIOTY U JIMIIOEBYIO KUCJIOTY.

B onHOM U3 BapuaHTOB OCYILLECTBJICHMs CPEAbl TAKXKE COAEPKAT CMECh BUTAMHUHOB,
KOTOpasi BKJIFOYAET APYTrue MUTATeNIbHbIE BEIECTBA U HE3aMEHUMbIE TUTATENbHbIE BEILECTBA,
B CYMMAapHOU KOHILIEHTPALIMK N0 MeHbIeH Mepe npuoamsuTeibHo 700 MKM HITH IO MEHBIIeH
Mepe npudbau3uTenbHo 2 MM. B 0gHOM M3 BapMaHTOB OCYINECTBJICHHS CMECh BUTAMHHOB
COIEPKUT OAMH WM HECKONbKO u3 D-OmoTmHa, Xnopuma XonuHa, (OJHUEBOH KHCIOTHI,
MHOWHO3UTOJIA, aMUJa HUKOTHHOBOW KucCjioThl, mupuaokcuHa HCl, D-manToTeHOBOI
kuciotel (hemiCa), pubodmnasuna, tuamuna HCIl, sutamuna B12 u T.n. B omHOoM wu3

BAPHUAHTOB OCYLICCTBJICHHUA CMEChb BUTAMUHOB BKJIIFOYA€T BCE U3 D-6I/IOTI/IHa, xXJiopuaa
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XOJIMHA, (POIMEeBOI KHCIOTa, MHOWHO3UTONA, AMUAA HUKOTWHOBON KHCIOTBI, MTHPUAOKCHHA
HCI, D-nanTorenosoii kucnote! (hemiCa), pubodnasuna, Tnamuaa HCl u Buramuna B12.

PaznuuHble BApHAaHTBI OCYLIECTBIEHHSI CPel IO N300PETEHUIO BKIIIOYAIOT JIOOYI0 U3
KOMOMHAIMK ONHMCAHHBIX BBIIIE BAPUAHTOB OCYIIECTBJICHHUS, BKIIOYAas XHUMHYECKU
OTpeNeNIeHHble, HE COJep)Kallie THIPOJIM3aTOB, HE COAEpIKallfe ChIBOPOTOK CpPEmbl,
cofeprKalfe OPHUTUH WIM MYTPECLUUH B YKa3aHHBIX KOJUYECTBAX W, B YHCIE MPOUero, (a)
amMuHOKUCIOTHL, (b) Heobs3aTenbHO HyKJICO3UABL, (C) CONHM JIBYXBAJIEHTHBIX KaTUOHOB; (d)
JKUpPHBIE KHCJIOTBI M Tokodpepon u (€) BUTAMHUHBL. B ompeneneHHbIX BapHaHTax
ocyuiecTBieHHst BO Bce OS cpenbl MOXKHO 100aBJISITh HEOONbIINE KOJINYECTBA TUIPOIH3ATOB.

3asBUTENM TOJAral0T, YTO B IPAKTHUYECKOM OCYIIECTBIEHHH HACTOSILEro
M300peTeHNsI MOXKHO HCIOJIb30BATh JIOObIE OAHY HJIM HECKOJIBKO M3 MHOXKECTBA OCHOBHBIX
Cpel WM UX COYETAHWH, B KOTOpbIE NOOABISIIOT OPHUTHH WM KOMOWMHAIIMIO OPHUTHHA H
nyrpecunHa. OCHOBHBIE Cpenbl OOIIEM3BECTHbI B TAHHOW OOJACTH M B YHCIIE IPOYEro
Braro4aoT MEME (Munumanenyro nopaepskusaromyto cpeny) Mrna (Eagle, Science, 1955,
112(3168):501-504), F12 X»sma (Ham, Proc. Nat'l. Acad. Sci. USA, 1965, 53:288-293), cpeny
F-12 K, cpeny Hdynpbekko, momuduuuposannyro dynasoexko cpeny Mria (Proc. Natl. Acad.
Sci. USA., 1952 August; 38(8): 747-752), cpenst DMEM/Xsma F12 1:1, T8 Tpoyana, cpenbl
A2 Xonmca u Bonabda, Biophys. Biochem. Cytol,, 1961, 10:389-401), cpensr Boaiimora
(Davidson and Waymouth, Biochem. J., 1945 39(2):188-199), cpensi E Busbsimca
(William's et al., Exp. Cell Res., 1971, 69:105 ef seq.), RPMI 1640 (Moore et al., J. Amer.
Med. Assoc., 1967, 199:519-524), cpenst MCDB 104/110 (Bettger et al., Proc. Nat'l. Acad.
Sci. USA, 1981, 78(9):5588-5592), cpenst Bentpe HL-1, cpenbl ¢ aibOyMUHOM-TIIO0YIMHOM
(Orr et al., Appl. Microbiol., 1973, 25(1):49-54), cpeny RPMI-1640, cpeny RPMI-1641,
monuduumposannyr Mckos cpeny Jynpbekko, cpeny Makkost 5 A, cpeny JletiboBuma L-15
U He cozepskamme cbIBOpOTKH cpenbl, Takue kak EX-CELL™ 300 Series (JRH Biosciences,
Lenexa, Kansas), cpenbl ¢ mporamuHOM-IMHKOM-HHCYJUHOM (Weiss et al., 1974, US
4072565), cpenpl ¢ OunormHom-¢omatom (Cartaya, 1978, US Re30,985), cpempr ¢
TpaHcheppuHOM-KUpHbIMU ~ kuciotamu  (Baker, 1982, US  4560055), cpemsl ¢
tpancheppuHoM-EGF (Hasegawa, 1982, US 4615977; Chessebeuf, 1984, US 4786599) u
apyrue komOuHammu cpen (cm. Inlow, US 6048728; Drapeau, US 7294484; Mather, US
5122469, Furukawa, US 5976833; Chen, US 6180401; Chen, US 5856179; Etcheverry, US
5705364, Etcheverry, US 7666416; Ryll, US 6528286; Singh, US 6924124; Luan, US
7429491 ut.11.).
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B  KOHKpeTHOM BapHaHTe OCYLIECTBIEHHUs Cpena SIBISIETCS  XMMHUYECKU
OTIpENEeNIEHHOW M B JIOIOJHEHHE K OPHUTHHY WJIM KOMOMHALMH OPHUTHHA U TyTPECIIMHA
comgepxkut. CaCl, 2H>O; o6ydpep HEPES, KCl; MgSO4; NaCl, Na,HPOs4 wnmu npyrue
docharabie comm; mnumpysar, L-amanun; L-aprunun HCI, L-acmaparun HO; L-
acraparuHoByro kucnorty;, L-mucrenn HCl H»>O; L-rmyrammuoByr0 kucioty, riuius, L-
ructuaud HCl H>O; L-uzoneiiuun; L-neiinun; L-musua HCL; L-meruonun; L-opautua HCI,;
L-¢penunananun; L-nponun; L-cepun; L-tpeonun; L-rpunrodan; L-tuposun 2Na 2H>O; L-
BaJIMH, D-OMOTHH; XJIOpUA XONHMHA, (POJTHEBYIO KUCIOTY, MUOMHO3UTON, aMUJ HUKOTHUHOBOMH
kucnotsl, mupugokcuH HCI, D-nantorenoByro kwucnory, pubodnasun; tuamun HCI,
ButaMuH B12; p-amuHOOeH30MHy0 kucnory, staHoiamuH HCI;, mmoponuk F68; DL-o-
Tokoepona ¢docdar; nuHONEBYIO KUCHOTY, NaxSeOs, JIUIOEBYI0 KUCIOTY U TJIOKO3y U
HeoOsI3aTeNIbHO a/IeHO3MH; I'YaHO3UH, IUTUIANH, YPUAUH, TAMUIUH U TUIIOKCAaHTUH 2Na.

B onHOM u3 BapMaHTOB OCYINECTBJIEHHS MCXOAHAas OCMOJIAPHOCTb Cpel IO
u3o0perenno cocrasisier 200-500, 250-400, 275-350 wnu npubnusutensHo 300 MOcm. B
TeUeHHEe POCTa KIJIETOK B Cpelax IO M300pPETeHHIO M, B YaCTHOCTH, IOCJe JIOOOH momadu
MUTATENbHBIX BEIIECTB IO MPOTOKOJY MEPUOANYECKON MOAMUTKH, OCMOJSIPHOCTD KYJBTYPbI
MOKET YBEJMUHUBATHCS MpuOm3uTeabHo 10 350, 400, 450 wnu no 500 mOcwm.

B onpemeneHHbIX BapuMaHTaX OCYLIECTBJICHHUS, TJA€ OCMOJSIPHOCTb — CpeIbl
ONpPEIENIEHHOrO COCTaBa COCTaBsieT MeHee 4eM mnpubmmsureabHo 300, OCMOJSIPHOCTD
OOBOAST puOIM3uTENbHO 10 300, NoOaBsIs ONHY UM HECKOJIBKO COJIEH CBBILIE YKA3aHHOTO
KOJIM4eCTBA. B OOHOM W3 BAapHAHTOB OCYLIECTBIEHHS OCMOJSIPHOCTH YBEJIUYUBAIOT A0
JKEJIAeMOT0 YPOBHs, NO0ABJsIl OJUH WJIM HECKOJBKO OCMOJIUTOB, BBIOPAHHBIX W3 XJIOPUJA
HATPWYsI, XJOPHIA KaJiksi, COJIM MArHusi, COJH KaJbLHs, KHCIOW COJM aMUHA, COJU YKHPHOH
KUCJIOTBI, OnkapOoHaTa Hatpusi, kapOoHaTa HaTpus, KapOOHATa KajHsl, XeIaTopa, KOTOPBIH
npeACcTaBisieT Co0OH conb, caxap (HAMpuUMep, TajlakTo3y, TIOKO3Y, caxaposy, (PpyKTo3y,
($yKO3y U T.A.) M UX COUETaHMsA. B OTHOM M3 BapHAHTOB OCYIIECTBJIEHUS] OCMOJHT AOOABJISIOT
B JIONIOJIHEHHE K €ro KOHLIEHTPAllMM B KOMIIOHEHTE, Y)K€ TNPHUCYTCTBYIOIIEM B Cpene
OTPENENIEHHOrO cocTaBa (HampuMep, caxap A00ABISIFOT B JIOTIOJNHEHHE K KOHLIEHTPALUH,
YKa3aHHOM JJIsi KOMIIOHEHTA caxapa).

JIro0oif 1 KaKAbIH U3 BAPHAHTOB OCYIIECTBJICHUS CPEIl, ONMMCAHHBIX BBIIIE, a TAKKE
MOOBIX APYrUX HE COMEPKAIUX CHIBOPOTKH Cpel, COAEPIKALIMX IO MEHbIIeH Mepe
npubmu3uTensHo 90 MKM OpHHMTHHA (WJIM COZAEpIKAIIMX KOMOWHALMIO 10 MEHBIIEH Mepe
npubmusutensHo 100 MKM OpHHUTHMHA M MO MeEHblIed Mepe mpuOmmsurenbHo 200 MkM

NyTPECLIHA) Jajiee B HACTOSIIEM M300peTeHHH 0003HAYarT Kak 00OralmeHHble OPHUTHHOM
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("OS") cpenpl. I HaoOOpOT, cpenmbl, HE CoOAepKallne OPHHUTHHA (WM HE COIEeprKallue
KOMOWHALIMY OPHHUTUHA/TIyTPECIIHA), WU Cpenbl, coaepxkamue MmeHee 100 MkM opHUTHHA
(unmm cpenpl, conepskamue MeHee 100 MmkM opauTHHA 1 Meree 200 MKM nyTpecuuHa), nanee
B HACTOSIIIIEM TOKyMEHTe 0003HAYAIOT Kak He oboramennbie opauTHHOM ("He OS") cpenpr.

KyasTypa kierox

Hacrosiimee wm3o0pereHne OTHOCUTCS K KYJbType KIETOK, COAEpsKalled JIMHUIO
KJIETOK, 3KCIPECCUPYIOLIYIO NpeacTaBisomuil narepec Oenok B OS cpene, kak omnucaHo
Bbllle. B OJHOM M3 BApUAHTOB OCYLIECTBJICHHS KYJIbTypa KJIETOK CONEPIKUT WHCYJIHH,
KOTOPBI MOKHO J00ABJISITh B CPebl B KAU€CTBE MHIPEIUEHTa B MOMEHT UCTIOJb30BAHUS UJIH
MO>KHO BKJIFOUaTh B COCTaBbI cpel. B OMHOM M3 BapHMAHTOB OCYINECTBICHHS JIUHUS KJIETOK
COIEP KUT KJIETKHU, CIIOCOOHBIE K MPOAYKLUUU OuoTepaneBTHUECKOro Oenka. [IpumMepbl auHUH
KJIETOK, KOTOpPbIE KaK MPAaBUJIO MCIOJB3YIOT ISl MPOAYKLMU OENKOBBIX OMOTepareBTUYECKIX
CPeICTB, BKJIIOYWAIOT B YHCJE Mpouero nepBuuHble kieTku, kinetku BSC, knerku Hela,
knerku HepG2, wnerkun LLC-MK, knerku CV-1, xknerku COS, xnerku VERO, knerku
MDBK, knerku MDCK, knerku CRFK, knetku RAF, knerku RK, knerku TCMK-1, kierku
LLCPK, knerku PK15, xnerku LLC-RK, knerkm MDOK, knerku BHK, knmerku BHK-21,
knetku CHO, xierku CHO-K1, knerku NS-1, kierku MRC-5, knmerku WI-38, kinetku BHK,
knetku 3T3, xnerku 293, knerku RK, knerku Per.C6 u kjeTku KypuUHBIX 3MOpHOHOB. B
OTHOM W3 BAapPUAHTOB OCYILIECTBJIEHUS JIMHUS KJIETOK MPENCTAaBJIsieT COOOW JIMHHMIO KJIETOK
CHO wunu ofHy WM HECKOJNBKO W3 HECKOJbKHUX KOHKpETHBIX BapuaHToB kierok CHO,
ONTUMHU3UPOBAHHBIX JJIs1 MPOAYyKLUUHU Oenka B Oonbimom maciurtade, Hanmpumep, CHO-K1.

"Kynbrypa kierok" umm "KyJapTypa" O3HauaeT poOCT M Pa3MHOKEHUE KJIETOK BHE
MHOTOKJIETOYHOI'O OpraHu3Ma WM TKaHW. llomxomsiiue yCaOBHs KyJIbTHBHPOBAHUS JIJIsI
KJIETOK MJIEKOTTUTAIOIINX M3BECTHBI B JaHHOU obnactu. Cm. Hampumep. Animal cell culture:
A Practical Approach, D. Rickwood, ed., Oxford University Press, New York (1992). Knerku
MJTEKOMHUTAIOIIUX MOXKHO KYJIBTHBHPOBATh B CYCIIEH3MH WUJIM MPUKPEIJICHHBIMU K TBEPIOMY
cyocTpaty. Jlns  KymbTyp  KJIETOK  MJIEKONUTAKOIINX  JOCTYMHBI  OHOPEAKTOpPhI  C
TICEBIOOKIDKEHHBIM  CJIOEM, OHOPEaKTOpPhl C TOPUCTHIMU BOJIOKHAMH, OHOPEaKTOPBI C
poJutepHbIMU  (HJTAKOHAMH, BCTPSIXMBAEMBIMU KOJIOAMH WJIM CMECHTENIbHBIMH OakaMu C
MUKPOHOCUTENM wWid 0e3 ©u (QYHKUMOHHPYIOIIHE B MEPUOAUYECKOM pEXUME, B
MEPUONYECKOM PEKHMe C TONMUTKON, HEMPEepPhIBHOM, MOJYHENPEPHIBHOM PEXUME WU
pekuMe C OpolleHHeM. B TedeHHe KyJbTUBUPOBAHUSI B KYJBTYPYy HENPEPBIBHO WA C
WHTEpBAJlaMH  MOXHO  JOOABJSITH  CpeAbl Uil KYJbTHBHPOBAHUS  KJIETOK  WJIH

KOHLICHTPUPOBAaHHbBIEC MUTATENbHbBIE cpeapl. Hanpumep, KyJabTypy MOXKHO NMOANUTHIBATE Pa3 B
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CYTKH, 4€pe3 CYTKH, KaKIble TPOE CYTOK WM MOKHO NOJANUTHIBATH, KOIZAa KOHLIEHTPALIUS
KOHKPETHOIO KOMIIOHEHTA CpeAa, KOTOPbIN NOABEPrat0T KOHTPOJIIO, MANAET HUXKE XKEIAeMOro
JAUara3oHa.

JKupotHble kneTku, Takue kak kjieTku CHO, MOXXHO KyJbTUBUPOBATh B KyJIbTYypax
Masioro macmrada, Harpumep, B 125 M KOHTelHepax, cofepkalux NpUOIU3UTENBHO 25 MIT
cpensr, 250 mut KOHTelHepax, coaepkamux npuomm3uTensHo ot S0 go 100 mu cpenbr, S00 mu
KOHTelHepax, conepamux npudausutenpbHo or 100 no 200 mn cpenbl. AJBTEPHATHUBHO,
KyJbTYpbl MOTYT OBITb KPYIHOMACIITAOHBIMH, TaKUMH Kak, Hampumep, 1000 wmn
KOHTelHeprl, coxepkamue npudamsureabHo or 300 mo 1000 ma cpems, 3000 mn
KOHTelHephl, coaepskamue npudausutenpHo ot 500 ma go 3000 mi cpensi, 8000 ma
KOHTeHHepsI, comepskamue npudbmusuressHo oT 2000 mu no 8000 mu cpexner u 15000 mu
KoHTelHephl, copep:xkamue ot 4000 mn no 15000 ma cpensl. KynbTypsl aas npou3BoaCTBa
moryT conepxatb 10000 1 cpenbl mnn Oonee. KpymHomacitaOHbIe KyJIbTYpbI KJIETOK, TAKUE
KaK JJIs1 KIMHUYECKOTO NMPOU3BOACTBA OEIKOBBIX TEPANEBTHYECKUX CPEICTBA, KaK IMPABHIIO,
MONJEPKUBAIOT B TEYEHUE HECKOJIbKMX CYTOK WIIM JaXe HeneNlb, NPU 3TOM KIETKU
NPOAYLHPYIOT KenaeMblii Oenok(ku). B TedeHme 3TOro BpeMEHH KyJbTYPy MOXKHO
oboramarh KOHLEHTPUPOBAHHOW MHUTATENbHOW CPENOH, CoAeprKalieil Takue KOMITIOHEHTHI,
KaK TMWTaTeJIbHblEe BELIECTBA U AaMHHOKHUCJIOTHI, KOTOpPbIE pPACXOAYIOTCS B TEUCHHE
KyJbTHUBHPOBaHUs. KOHLIEHTpUpOBaHHAs THUTATENbHAS Cpeda MOXKET ObITh OCHOBaHA Ha
MoObIX COCTaBax cCpen Juid  KyJIbTHMBUPOBAHUS KIETOK. Takash KOHLIEHTPUPOBaHHAs
NHUTATENIbHASL  Cpeda MOXKET COnIepKaTh OOJIbIIMHCTBO KOMIIOHEHTOB — CpPEeabl st
KYJbTHBHPOBAHUS KJIETOK, HaNpUMep, MPUOJIH3UTEIBHO B KOJIHYECTBE 5%, 6%, 7x 8% Ox
10X, 12x, 14x, 16%, 20%, 30x, 50x, 100x, 200%, 400%, 600x, 800x% wumm npaxe
npubm3uTensHo 1000% OT MX HOPMAJIBHOTO MPUTOAHOTO KOJIn4decTBa. KOHIIEHTpUpOBaHHBIE
MUTATENbHbIE CPENbl YaCTO UCIONB3YIOT B MPOLECCaX KYJbTUBHPOBAHUS C MEPUOANYECKON
HOAMUTKOM.

B onpeneneHHbIX BapuaHTaxX OCYLIECTBJIEHUS CPEeAbl AJIsl KyJIbTUBUPOBAHUS KIIETOK
B TEUEHUE pOCTa KJIETOK WJIM MPOAYKIWU Oenka oboramarT "mobaBkaMH B MOMEHT
UCIIOJIb30BAHM", TAK)KE€ M3BECTHBIMU KaK JTOOABKH, WHIPEAUEHTHI, NOOABIsieMble B MOMEHT
UCTIOJIb30BAHMS, WMJIM XHMHYECKHE BEIIEeCTBA, M00ABIseMble B MOMEHT HCIOJb30BAHMUS.
Jlo6aBKM B MOMEHT HCITOJIb30BAHMS BKJIFOYAIOT OJJMH MJIM HECKOJIBKO U3 (PakTOpOB pocTa UiH
apyrux OenkoB, Oy¢epoB, HCTOYHHKOB 3HEPIUH, COJIEH, AaMHHOKHUCIOT, METaJUIOB H
xenaTopoB. [pyrue Oenku BKIIIOYAOT TpaHCPEeppHH U anbOyMuH. PakTOpPbl POCTa, KOTOPHIE

BKIIIOYAKOT IHUTOKHHBI U X€MOKHHBI, B OCHOBHOM U3BCCTHLI B ):[aHHOfI obyactu u U3BCCTHO,
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YTO OHHM CTUMYJIUPYIOT POCT KJIETOK MJIH, B HEKOTOPBIX ciydasix, A HepeHHPOBKY KIETOK.
Kak npasunio, paxrop pocra npencrasiser codboil 0enok (Harmpumep, HHCYINH), HeOOIbIION
NEeNTHJl UIU CTEpOUAHBIN TOpMOH, Takoi kak actporeH, DHEA, Ttectocrepon u t.1. B
HEKOTOPBIX CITy4asix, (PaKTOp POCTa MOXKET MPEACTABISIET COOOH MCKYCCTBEHHOE XUMHYECKOE
BEIECTBO, KOTOPOE CTHUMYJIUPYET KIETOYHYIO MPOJIH(eparuo WK NPOAyKIHIO OeKa, Takoe
Kak, Harpumep, TeTparunpodonar (THF), merorpekcart u T.n. Heorpanuduparomue mpuMepsl
OeNKOBBIX U MENTHAHBIX (PAKTOPOB POCTa BKJIOYAIOT AHTHOMO3THHBI, MOP(OreHETUYEeCKUe
6enxu xoctu (BMP), BbIeneHHbIN U3 TOJIOBHOTO Mo3ra Heliporpoduueckuii pakrop (BDNF),
snuaepMaibHbiil Gakrop pocra (EGF), spurponostun (EPO), dakrop pocra ¢udpodiacto
(FGF), BbInenenHblii U3 JUHUN MIHATBHBIX KJIETOK Heiporpoduueckuit ¢pakrop (GDNF),
IPaHyJIOIUTApHbIN  KonoHuectumyaupyroomuii  ¢akrop  (G-CSF), rpanynouurapHo-
MakpodaraibHblli  KoJoHHecTUuMyupyromuii - ¢akrop (GM-CSF), pocroBoii ¢akrtop
mupdepentmposkn 9 (GDF9), daxtop pocra remaroumroB (HGF), BbimeneHHbsid us3
renatrombel (pakrop pocra (HDGF), uncynun, mHCynmHOmomoOHbI ¢akrtop pocra (IGF),
daxrop crumyssiunu murpaunu, muoctatud (GDF-8), ¢pakrop pocra HepsoB (NGF) u npyrue
HelpoTpoduHbI, BblIeNeHHbIH u3 TpomOouuroB (akrop pocra (PDGF), tpombGonostun
(TPO), tpanchopmupyrommii ¢pakrop pocra anbda (TGF-a), Tpanchopmupyrommii paxrop
pocra 6era (TGF-B), dakrop Hekposa onyxomu anbdpa (TNF-0), ¢akrop pocra sHmoTenus
cocynoB (VEGF), aronuctsl myTh mepemadu CHrHajia wnt, IUIaleHTapHbIH (akTop pocra
(PIGF), smOpuonanbublil Tenssunii comatorpodun (FBS), unrepneiikun-1 (IL-1), IL-2, IL-3,
IL-4, IL-5, IL-6, IL-7 u Tnm. B oxHOM M3 BapuUaHTOB OCYUIECTBJICHUS Cpeay Iist
KYJbTUBHPOBAHUS KJIETOK 0o0oramarT n100aB/issieMbIM B MOMEHT HCIOJIb30BaHUST (PAaKTOPOM
pocra MHCYJHMHOM. B OJHOM M3 BapHaHTOB OCYINECTBJICHHs KOHLIEHTPALWS MHCYJIMHA B
cpenax, HalpuMep, KOJIMYECTBO MHCYJMHA B Cpelax Uil KyJIBTUBHPOBAHHS KJIETOK IIOCIHE
nobasyenus, cocrapysier mpudausutenbHo ot 0,1 MkM no 10 MkM. Takske B COCTaBbI Cpen
MO ONpeIesieHHbIM BapHaHTAM OCYIIECTBJCHHS MOYKHO BKJIOYaTh OAHY MM HECKOJBKO
n00aBOK B MOMEHT HCITOJIb30BAHHSL.

Bydepsr obmensBecTHbl B gaHHOW oOiactu. M300peTeHre He OrpaHUYEHO KaKUM-
100 KOHKpeTHBIM Oydepom umu Oydepamu, u Jr0O0N CIEUATUCT B JaHHOW 00JIACTH MOKET
BBIOpaTh COOTBETCTByIOLIHE Oydep mmum OydepHyro cucremMy IUIsi HCIOJNB30BAHHUA C
KOHKPETHOH JINHUEH KJIETOK, MPOAYLUpPYIOIIeH KOHKPETHBIH Oelok. B ogHOM M3 BapuaHTOB
ocymecTBieHus: Oydep, moOaBIsIeMblii B MOMEHT WCIIOJIb30BAHUS, MPEACTABISET COOOM

NaHCO;. B omHoM wu3 BapuaHTOB ocyuecTtBieHus Oydep, noOaBisieMblii B MOMEHT
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ucnonp3oBanus, coxepxkur NaHCOs. B npyrom Bapuwante ocymectsieHust Oydep
npencrasisier cobori HEPES.

HUcTouHMKM 53HEPrUM Uil TNPUMEHEHUss B KadecTBe JOOABKM B  MOMEHT
UCTIONIb30BaHMUSI B KYJIBTYpPe KIETOK TAaKXXe€ XOpPOIIO H3BECTHBI B naHHOW obOmactu. bes
OrpaHUYEHUs] B OJHOM M3 BAPHAHTOB OCYIIECTBJIEHUS] WCTOYHHMK >HEPIHH, NOOABIIsEMBIN B
MOMEHT HCIIOJIB30BAHMS, TNPEACTABIsIET COOOW TIIIOKO3y. YUWTBHIBas KOHKPETHbIE U
orpenesieHHble TPeOOBaHNS KOHKPETHBIX JIMHUM KJIETOK M MPOAYyLHUPYeMOro Oeika, B OJHOM
U3 BapUaHTOB OCYIIECTBJIECHUS TIJIIOKO3y B CPEAbl MOXHO H00aBJATh B KOHLEHTPALUU
npubnuzuTensHo oT 1 10 20 MM. B onpeneneHHBIX ciydasx INIOKO3y MOXKHO A00aBJIATH Ha
BBICOKUX YPOBHSX BILIOTH 10 10 r/i.

Taxxke B 00nacTH KyJbTyphl KJIETOK M TPOAYKLUMU OeNKka XOpOIIO H3BECTHbI
XenaTtopel. JIByMsl CTaHOApPTHBIMH XeJlaTOpaMM, MCIOJb3YeMbIMH B JaHHOH 00JacTy,
apisitoTest quruapat OJTA Hatpuss um nuTpar, XOTsS B IPAKTUYECKOM OCYLIECTBIEHUU
HACTOSIIIEro M300pEeTeHHsI MOYKHO MCIOJIb30BaTh APYTHe XeIaTopsl. B omHOM u3 BapuaHTOB
OCYILECTBJICHHUS] X€JaTop, A00aBiIseMbIi B MOMEHT HCIIOJIb30BAHUS, MPENCTaBIseT COOOM
auruapat ATA Hatpus. B onHOM M3 BapHaHTOB OCYLIECTBIICHHS X€JIaTOp, 100ABISIEMbIil B
MOMEHT MCTIOJIb30BAHUS, IPENCTaBIsAeT cOO0 uuTpat, Takoit kak NasCeHsO7.

B onHOM M3 BapMaHTOB OCYIIECTBJICHUS KYJIbTYPYy KJIETOK MOXHO 00OTamarh OHON
WIN HECKOJIbKMMHM aMHUHOKHCJIOTaMH, NOOABJISIEMbIMA B MOMEHT HCIIOJIb30BAHUS, HATIPUMED,
TAKUMHU Kak rIIyTaMuH. B OHOM U3 BapuaHTOB OCYLIECTBJICHUS Cpeaa sl KyJIbTUBHUPOBAHUS
KJIETOK O0oramieHa TJyTaMHHOM, J00aBIsieMbIM B MOMEHT HCIOJb30BAHUS B KOHEYHOH
KOHLIEHTPALUH MpHOIM3uTeNbHO OT 1 MM 1o 13 MM.

apyrue noOaBKM B MOMEHT HCIOJNB30BAHUS BKJFOUAKOT OIHY MJIM HECKOJBKO W3
pa3JIMUHBIX COJIe MEeTaJIOB, Takhe Kak COJM jKeJe3a, HUKeNs, [IMHKa U Menu. B ogHoM u3
BAPUAHTOB OCYINECTBJICHUS CPEAbI ISl KYJIbTUBHPOBAHUS KIETOK 000TaIlaroT JIOOBIM OTHUM
WJIH HECKOJIBKIMU U3 CyJib(ara Menu, cyibdaTa LIUHKA, XJIOPUAA KeJie3a U CyJIb(paTa HUKEJL.

B onHOM u3 BapuaHTOB OCYLIECTBJIEHUs Cpenbl AN KyJIbTUBUPOBAHMS KJIETOK
oOoramaroT 00O OJHOW WJIM HECKOJBKUMH WJIM BCEMH M3 YKa3aHHBIX HIDKE JTOOABOK B
MOMEHT HUCIOJib30BaHus. npudbnusureapHo 29,8 MM NaHCOs, nmpubnusurensHo 2 MM
riayTamMuH, npubmmsutensHo 0,86 MKM wmHCynuH, npuOmmsurensHo 11,1 MM rimokosa,
npubmu3uTensHo 6,54 MKM cynbdar nuHka, npudbausutensHo 0,168 MkM cyrnbdar menw,
npubmm3uTensHo 75 MKM xmopua xenesa, npudnusutensHo 0,639 MkM cynbdar HUKens,

npubmm3uTensHo 85 MKM D/ITA u npubnmsurensHo SO MKM muTpar.
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B onHOM W3 BapuaHTOB OCYLIECTBIEHHsS CpPEAbl OOOTramar0T C WHTEPBAJAMH B
TeYeHHe KyJIbTUBUPOBAHUS KJIETOK B COOTBETCTBHUM C MPOLECCOM C MNEPHOANYECKON
noanuTkoil. KynbTuBHpOBaHME € MEPUOTUYECKON MOANMUTKON OOIIEM3BECTHO B JAHHOHN
00J1acTH M MPUMEHSIETCSI I ONTUMU3HPOBaHHON mpoaykuuu Oenka (cMm. Y .M. Huang et al.,
Biotechnol Prog. 2010 Sep-Oct;26(5):1400-10).

OtHOCHTENBHO pPOCTa KJIETOK B KyJbType 0€3 OpHHUTHHA WM IyTPEeCLUHA
JKM3HECTTIOCOOHOCTh KJIETOK, IUIOTHOCTb JKM3HECHOCOOHBIX KJIETOK M YJIBOEHHE KIETOK
ynydmeHbl. OTHOCUTEIBHO KH3HECTIOCOOHOCTH KJIETOK, KjeTkH, pacryumme B OS cpemax
JIEMOHCTPHUPYET JKU3HECTIOCOOHOCTh, KOTOpas 1o MeHbIueil mepe Ha 10%, mo MeHbInell Mepe
Ha 15%, no meHbliel Mmepe Ha 20%, no meHblIel Mepe Ha 25%, no MeHblueit mepe Ha 30%,
no MeHbineil Mepe Ha 35%, mo meHbwed mepe Ha 40%, mo MeHbluel Mmepe Ha 45%, 1o
MeHblei Mepe Ha 50%, o menbinel mepe, 55%, no MeHbliei Mmepe Ha 60%, O MeHbIIeH
mepe Ha 65%, no meHbiueil Mepe Ha 70%, 1o MeHblIeH Mepe Ha 75%, o MeHblIeH Mepe Ha
80%, o meHbIuel Mepe Ha 85%, o MeHbLIel Mepe Ha 90%, Mo MeHbLIel Mepe Ha 95%, no
MeHblIel mepe Ha 99%, no meHbiueil Mepe Ha 100% nnu o MeHbluel Mepe B 3 pasa BBbILIE,
YeM JKU3HECIIOCOOHOCTh CXOHBIX MUIM HACHTHYHBIX KJIETOK, pactymux He B OS cpenax.

B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS CKOPOCTh YABOCHUS XKU3HECTIOCOOHBIX
KJIeTOK MiekonuTaromux B OS cpenax mo MeHbinel Mepe Ha 5%, mo MeHblnel mepe Ha 6%,
1o MeHbled Mepe Ha 7%, 1o MeHbluell Mepe Ha 8%, 1Mo MeHblIel Mepe Ha 9%, MO MeHbLIeH
Mmepe Ha 10%, o menbiueli mepe Ha 11%, no meHbineii Mepe Ha 12%, mo MeHblIeH Mepe Ha
13%, no menbleit mepe Ha 14%, no menbiueil Mepe Ha 15%, no menbIuel mepe Ha 16%, mo
MeHblel Mepe Ha 17%, no menbluel Mepe Ha 18%, o MeHbleit Mepe Ha 19%, Mo MeHblIeH
Mepe Ha 20%, no meHbluel Mepe Ha 21%, no MeHbluell Mepe Ha 22%, Mo MeHbLIeH Mepe Ha
23%, no MmeHbluei Mepe Ha 24%, o MeHblnel Mepe Ha 25%, o MeHblIel mepe Ha 26%, 1o
MeHblel Mepe Ha 27%, o MeHbluel Mepe Ha 28%, 1o MeHblell Mepe Ha 29%, Mo MeHbLIeH
Mmepe Ha 30%, no menbiuell Mepe Ha 35%, no MeHbluell Mepe Ha 40%, Mo MeHblIeH Mepe Ha
45%, no menblueii Mepe Ha 50%, o meHblnel Mepe Ha 55%, o MeHblIel mepe Ha 60%, o
MeHblel Mepe Ha 70%, no meHbiuel Mepe Ha 80%, o MeHbliell Mepe Ha 90%, Mo MeHbLIeH
Mepe Ha 100% wunu nmo meHblnell Mepe B 3 pas3a BbIllle, YEM CKOPOCTb YJIBOEHUS KIJIETOK
MJIEKOTIUTAIOLINX, KyJbTUBHUpyeMbIX He B OS cpemax. B omnpeneneHHBIX BapHaHTax
OCYILIECTBIIEHHS] CKOPOCTh YIBOGHHS JKU3HECHOCOOHBIX KJIETOK MieKonmuTaromux B OS
cpenax mpudausuTenbHo Ha 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%,
21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29% unu 30% BbIIIE, YeM CKOPOCTH YIBOCHUS

KJIETOK MJieKonuTaromux He B OS cpenax.
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B ompeneneHHBIX BapMaHTaxX OCYLIECTBICHHS BpPEMs YABOEHHUS AKTHUBHO
NPOXOASIIMX LMKJI KJIeTOK miekonuTtaromux B OS cpenmax coctaBiser MeHee 30 4acos,
MeHee 29 dacoB, MeHee 28 4acoB, MeHee 27 4acoB, MeHee 20 4acoB, MeHee 25 4acoB, MeHee
24 yacoB, MeHee 23 yacoB, MeHee 22 yacoB, meHee 21 udacoB, meHee 20 wacoB, meHee 19
4yacoB wiu MeHee 18 gacoB. B ompeneneHHbIX BapuaHTaX OCYLIECTBIIECHHS BPEMs YIABOCHHUS
aKTHUBHO pacTyIIMX KJeTOK muekonutaromux B OS cpepax cocraisier MeHee 28 dacos. B
OTIPEeJIEHHBIX BAPUAHTAX OCYIIECTBJICHUS BPEMs YABOEHUS KJIETOK MiekonuTaromux B OS
cpemax coctaBnsier npubnmsurensHo 27 + 1 wyac, npubnusurensHo 26 *+ 1 wac,
npubnuzutensHo 25 + 1 gac, npubnusurensHo 24 + 1 yac, npubnusurensHo 23 + 1 wac,
npubnusuTenpHo 22 + 1 yac unm npubnusutensHo 21 £ 1 yac. B onpeneneHHbIX BapuaHTax
OCYILIECTBIIEHHSI BPEMsI YIBOCHHUS aKTHBHO MPOXOAIINX LIMKJI KJIETOK Miekonuraomux B OS
cpemax cocraBiser npubmmsurensHo 24 + 1 wac. B ompeneneHHBIX BapHaHTax
OCYLIECTBJICHUs] BpPeMsl YIABOCHUS aKTHBHO MENSAIIMXCS KIETOK, KyJbTHBHpPyeMbIX B OS
cpenax 1o MeHbliel Mepe Ha 15%, o meHbIneii Mepe Ha 16%, o MeHbluel mepe Ha 17%, no
MeHblIell Mepe Ha 18%, mo menbineil mepe Ha 19%, no menslueil Mepe Ha 20% unu mo
MeHblIel Mepe Ha 25% MeHble, 4yeM BpeMsl YBOCHUSI aKTUBHO MPOXOJAIINUX LIUKJ KJIETOK,
KyJbTUBUPYeMbIX He B OS cpenax.

Hpoaykuus Genka

B npononHenme k xummyeckn omnpexneiaeHHeiM  OS  cpemam u cmocobam
KyJbTHBHpOBaHUs KjeTok B OS cpenax, Hacrosiiee M300peTeHHE OTHOCHTCS K Crocodam
NPONYKIMH OEJKOB, TaKUX KaK TeparneBTUYEeCKU HPPEKTHBHOE AHTUTENO WIH JAPYroe
OuodapmMarieBTHYECKOe JIEKAPCTBEHHOE BEINEeCTBO, B KJIETKAX, KyJIbTUBHpYeMbIX B OS
cpenax.

B onpeneneHHbIX BapHaHTaX OCYILIECTBICHUS CKOPOCTb MPOAYKLUUHU OEIKa KIETKaMU
MJIEKOTIUTAIOLINX, KyJbTUBUpyeMbIMU B OS cpenax, mo meHblueil mepe Ha 5%, 10%, 15%
wn 20% BbIIIIE, 4€M CKOPOCTh MPOAYKINHU OeJiKa HASHTHYHBIMH KJIETKAMHU MJICKOITUTAIO X,
KyJpTHBHpYeMbIMU HEe B OS cpenax. B ompeneneHHbIX BapuaHTaX OCYIIECTBJIEHHSI CKOPOCTb
NponyKIMK Oejka B KJIETKaX, KyJIbTUBHpYeMbIX B OS cpenmax, cocTaBisieT 0 MeHbIIeH Mepe
1 nxr/knerky/cytku ("PCD"), nmo menpineii mepe 2 PCD, mo menbwmeit mepe 3 PCD, mo
MmeHb1ei Mepe 4 PCD, no menbiueii mepe 5 PCD, no menbiieit mepe 6 PCD, no MeHblieit
mepe 7 PCD, no menbiueii Mmepe 8 PCD, no menspiueii mepe 9 PCD, no mensbuieit mepe 10
PCD, no menbieii mepe 15 PCD, no mensiueit mepe 20 PCD, no menbiueit mepe 25 PCD, no

menb1ei Mepe 30 PCD, no mensiueii mepe 35 PCD, no menbiueit mepe 40 PCD, no mMeHblieit
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Mmepe 45 PCD, no menslieit mepe 50 PCD, no menbiueii mepe 75 PCD unu no meHbluel Mepe
100 PCD.

B ompeneneHHbIX BapHMaHTaX OCYINECTBJIEHHs BBIXOX HJIM TUTP MPOAYKIMU Oenka,
KOTOpblE MOKHO BBIpQXXaTb B TIpaMMax OENKOBOrO MPOAYKTAa HA JIUTP CPeObl s
KYJIbTUBHPOBAHUS, U3 KJIIETOK, KyJbTHBUPYeMBIX B OS cpenax, cocTaBisieT 10 MEHbIIeH Mepe
100 mr/n, mo menbineii Mepe 1 /11, mo menbineit mepe 1,2 1/, o mensiuel mepe 1,4 1/, o
MeHblei Mepe 1,6 /11, mo MeHbineit mepe 1,8 /i1, mo MeHblIeit Mepe 2 1/11, T0 MEHbLIeH Mepe
2,5 r/n, o MeHblneit Mepe 3 /11, MO MeHbIIeH Mepe, 3,5 r/a, o MeHbIneld mepe 4 1/, 1Mo
MeHbIIel Mepe 4,5 1/11, To MeHbIel Mepe S 1/11, Mo MeHbIIel Mepe 5,5 1/11, o MeHbLIeH Mepe
6 1/1, mo MeHbluell Mepe 6,5 1/1, MO MeHblIel Mepe 7 T/, MO MeHblIel mepe 7,5 1/1, 1o
MeHblIel Mepe 8 1/, o MeHbIneil Mepe 8,5 /11, no MeHbLIeH Mepe 9 /1, Mo MeHbIel Mepe
9,5 r/n, mo menbiueit mepe 10 r/n wim no MeHbiueit mepe 20 /1.

B OTIPEAENIEHHBIX BapHUaHTax OCYILECTBIICHUS OenKOBBIiH PONYKT
(mpencraBisomMi MHTEpeC OENOK) MpeAcTaBisieT COOOH aHTHTENO, AHTUTENIO YeJIOBEeKa,
IYMaHU3UPOBAHHOE  AHTUTENO, XHMMEPHOE AaHTUTENIO, MOHOKJIOHAJIbHOE  aHTUTENO,
nonucnenuuyeckoe aHTUTENo, Oucnennpuyueckoe AaHTUTENO, AHTUTCHCBSI3bIBAIOIIUIT
¢dparmMeHT aHTHUTENa, ONHOLENOYEYHOE AHTUTENO, AMATENO, TPHOTEJIO WIH TETPaTelo,
¢parment Fab unu ¢pparment F(ab'),, antureno IgD, antureno IgE, antureno IgM, antureno
IgG, anrtureno IgGl, antureno IgG2, antureno 1gG3 wnu antureno IgG4. B omHOM U3
BApUAHTOB OCYILIECTBJICHHsI aHTHTENO MNpenacrtaBisier codoit antureno IgGl. B ogHOM u3
BAPUAHTOB OCYILIECTBJICHHSI aHTHTENO MpenacTtaBisier codoit antureno IgG2. B ogHOM m3
BapUAHTOB OCYLIECTBIIEHHs AaHTUTEJIO NpeAcTaBisieT codbol antuteno 1gG4.

B ompeneneHHBIX BapHaHTaX OCYINECTBIEHUsS MPEICTABISIOMIMA HHTEpeC Oelok
NpeCTaBIsIeT OO0 PeKOMOMHAHTHBIA OEJIOK, KOTOpPBIA comep kuT Monekyiy Fc u mpyroit
nomen (Hampumep, ciuthii ¢ Fc Oenok). B ompeneneHHBIX BapHaHTax OCYIIECTBIICHUS
cuthiii ¢ Fc Oenok mpencrasnsier cobo cnuThblii 6enok perentop-Fc, KOTOpbIi COREepsKUT
OIMH MJIM HECKOJBbKO W3 OJHOTO WJIM HECKOJbKHX BHEKJIETOYHBIX JOMEHOB peLenTopa,
CBsI3aHHBIX C MoJsekyioi Fc. B ompeneneHHbIX BapuaHTax ocyluecTBiieHHs Mojekyna Fc
COIEpPKUT MIApHUPHYKO obnacte ¢ mnocheayromumu aomenamu CH2 uw CH3 IgG. B
OTIpENeNIEHHbIX BapHUaHTaX OCYLIECTBIEHHsI CIUTHIN OeNok pernentop-Fc comep:kut aBa wim
Oonee pa3NUYHBIX PELENTOPHBIX ILIEMH, KOTOPbIE CBSI3bIBAOTCS C OJHHUM JIMTAHIOM WIH
HECKOJIbKUMH Jurangamu. Hampumep, crmuteii ¢ Fc Oenok mpencrasisier coboil JIOBYIIKY,
HampuMmep, Takyr Kkak Jsopymka IL-1 (Hampumep, pHJIOHALIENT, KOTOPBIA COREPIKHUT

ces3piBaromyr0 jurain IL-1RAcP obnacts, ciutyro ¢ BHeknerouHod oOmactero IL-1R1,
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cutyto ¢ Fc hlgGl; cm. marenr CIIA Ne 6927004, xOTOpBIH IMOJHOCTHEO BKIIFOYEH B
HACTOSIIIMI JOKyMEHT B KauecTBe ccbulki) JioBymka VEGF (mampumep, adnmbeprenr,
KoTOpbIil comepxut nomer 2 Ig peuentopa VEGF Fltl, cnuteiii ¢ nomenom 3 Ig penenitopa
VEGEF Flk1, cnutsiii ¢ Fc hIgGl; cm. matentsr CIIIA NeNe 7087411 u 7279159).

HacTosimiee nzo0perenue s npoayKuuu Oeka He OrpaHUYeHO KOHKPETHBIM THIIOM
kJIeToK. IIpuMepsl TUIIOB KIIETOK, MOAXOMALIMX JUIS MPOAYKLUHU OeNKa, BKIIOYAIOT KJIETKH
MJICKOITUTAIOIINX, KJIETKU HACEKOMBIX, KJIIETKH NTHULI, KJIETKU OaKTepuil U KJIETKU APONKEH.
Knerku moryr npeactaBisiTb COOOM CTBOJIOBbIE KJIETKH WIM PEKOMOMHAHTHBIE KIIETKH,
TpaHC(OPMHUPOBAHHBIE BEKTOPOM JJIsI PEKOMOWHAHTHOH SKCIIPECCHH T€HOB, WM KIIETKH,
TpaHC(PUIMPOBAHHBIE BUPYCOM Uil TPOAYKIHMH BHUPYCHBIX MpOnykToB. Kierku wmoryt
comepkaTb PEKOMOMHAHTHYK) Te€TEePOJOTMYHYI0  IOJIMHYKJIEOTUAHYK  KOHCTPYKLHIO,
KOJUPYIOLIYIO TPENCTABISIOINI HHTepec OeNoK. DTa KOHCTPYKLHS MOXKET IMPEACTaBIsATh
co0oil >MHCOMY, WJIM OHAa MOXKET MpPEACTaBJIATh COOOH 3JIEMEHT, KOTOpPbIH (U3NYECKH
UHTETPUPOBAH B I'eHOM KJIETKH. Takke KJIETKH MOTYT MPOAYLHMPOBATH IPEICTABIISIOLIHIA
uHTepec Oenok 0e3 KOAMPOBaHUS 3TOro OejKka TeTepOJIOTUYHON  MOJHMIIENTHIHON
KOHCTpyKLueH. JIpyrumMu cioBamy, KJeTKa MOKET KOAUPOBAThb NPEACTABIIIOIINN HHTEpec
Oenok B mpupoze, Hanpumep, B-kierka, nponyuupyromas aHtuteno. KineTku Takke MOryT
SIBIIATbCS TIEPBUYHBIMU  KJIETKAMH, TaKMMU KakK KJIETKH KypHHOrO SMOpHOHA WU
MEPBUYHBIMH JIMHUSAMH KJIETOK. [IpuMepbl MPUTOOHBIX KJIETOK BKJIKOYAKOT kKieTku BSC,
kinerku LLC-MK, xnerku CV-1, knmetku COS, xnerku VERO, knerku MDBK, knetku
MDCK, knerku CRFK, knerku RAF, knerku RK, xierku TCMK-1, knerku LLCPK, kierku
PK15, knerku LLC-RK, kinerku MDOK, knerku BHK-21, kypuna embryo KJIETKH, KIETKU
NS-1, knerkn MRC-5, knnerkn WI-38, kiterku BHK, knetkn 293, knetku RK, knetku Per.Co
u xietku CHO. B pasnuuHbIX BapHaHTax OCYINECTBJICHUS JIMHUS KJIETOK MPEACTaBISIET
coboit nmpoussoanoe kierok CHO, takoe kak myTtantHeie quann CHO-K1, CHO DUX B-11,
CHO DG-44, Veggie-CHO, GS-CHO, S-CHO unu CHO lec.

B ogHOM W3 BapMaHTOB OCYINECTBIEHHs KJIETKAa, KOTOpas MPENCTaBJIsIeT COOOU
kiaerky CHO, skcnpeccupyeT Oenok >KTonudeckd. B ogHOM M3 BapHAaHTOB OCYIIECTBIICHUS
OenoK comep kUT 00IacTh TSKENION e UMMYHOTJIO0YIMHA, Takyro kak obmacts CH1, CH2
wiu CH3. B omHOM M3 BapuaHTOB OCYyINeCTBIeHHUs Oenok comeps:kut obnacte CH2 u CH3
UMMYHOTTIOOYJIMHA YeJIOBEKa WIIM IPbI3yHA. B OIHOM M3 BapMaHTOB OCYLIECTBJICHHUS OEJIOK
copepxxut obnacte CH1, CH2 u CH3 ummyHornoOyivnHa 4enoBeKka Wi rpbidyHa. B ogHOM
U3 BAPUAHTOB OCYILIECTBIIEHHsI OEJIOK COAEPIKUT MapHUpPHYIO obnacts u obnacte CH1, CH2 u

CH3. B KOHKpeTHOM BapHWaHTe OCYIIECTBJICHUs OE€JOK COIEP:KUT BapuabeNbHBIA TOMEH
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TSDKEJIOW I1eMM WMMYHOTJIOOyJMHA. B KOHKPETHOM BapuaHTe OCYIIECTBIEHHsS OeloK
COIEeP KUT BapuaOeNbHbIN JOMEH JIETKOH Leny UMMYHOTTIOOyInHa. B KOHKpeTHOM BapHaHTe
OCYIIECTBIICHHSI O€JIOK CONEPKUT BapraOebHbIN TOMEH TSDKEJION Lenu UMMYHOTJIOOYINHA U
BapuaOeNnbHBII JOMEH JIETKOM Iemd MMMYHOIJoOyinHa. B KOHKpeTHOM BapuaHTe
OCYILIECTBIICHUsS] OEJIOK MPEeACTaBIsieT COOOW AHTHUTENO, TaKOe KaK AHTHTENO YeJOBEKa,
AHTUTEJIO TPBI3YHA WIIM XMMEPHOE aHTUTEJIO YeJIOBEKa/TPhI3yHa (HapuMep, 4e0BeKa/MbIIIH,
YeJIOBEKA/KPbIChI MJIH YeJIOBEKa/XOMSIKA).

a3y nponyKILMH MOXKHO MPOBOAUTE B KYJBType JIOOOro mMacimradba OT OTHETbHBIX
KOJIO W KOJIO Ha mIeikepe WIM OJHOPA30BBIX peakTopoB Wave bags, 10O OZHOJIUTPOBBIX
OuopeakTopoB u hi(o) KpyIHOMAacCIITaOHbIX IPOMBIIIJIEHHBIX OHOpeaKkTophL.
KpynaomacitaOHbIl Mponecc MOKHO MPOBOAMTH B 00beMe nmpubiausurensHo ot 100 muTpoB
10 20000 autpoB miam Oosee. JIJisi KOHTPOJISI MPOAYKLIMU Oesika MOXKHO MCIOJIB30BATH OJHO
WJIN HECKOJIBKO CPEJCTB, TAKMUX KaK TEMIEepPaTypHbIM CABUT WM XUMUYeckas nHAyKius. Paza
pocta MOXET NPOUCXOAUTh Hpu Ooyiee BBICOKOW Temmeparype, 4eM ¢asa NPOAYKLHH.
Hanpumep, ¢asa pocra MOXeT NMPOUCXOAUTH NMPU OJHOH TeMmeparype MpUOIH3UTENBHO OT
35°C mo 38°C, a ¢asa mnpoayKUuMM MOXET MPOMCXOAWTh INPH APYrOH TeMmmeparype
npubmusuTensHo ot 29°C no 37°C, neobszaTenbHo mpudmusutenbHo otr 30°C mo 36°C wnm
npubmm3uTenbHo ot 30°C mo 34°C. Kpome Toro, BMecTe, 10 WIH IOC]E TEMIIEPATYPHOTO
CIIBUTa MOXKHO NOOABJISITH XMMHUYECKHE MHAYKTOPBI MPONYKIHH Oeika, TaKhue Kak KO(ewH,
Oytupat, TaMOKCU(eEH, OSCTPOreH, TETPALUKIWH, JOKCULUMKIMH U  OucaueraMun
rekcamerusieHa (HMBA). Eciau uHIykTOpbl 1OOABISIFOT MOCE TEMIIEPATYPHOTO CIBUra, UX
MOKHO JOOaBJIATh B Mpenenax OT OZHOIO 4aca A0S MATH CYTOK IOCJe TEMIepaTypHOro
CIBUTa, HANpUMep, B Mpefenax OT OAHMX IO ABYX CYTOK IMOCJIE TEMIIEPATypPHOTO CABHIA.
[Mpopynupyromue KyJabTypbl KJIETOK MOXKHO 3alyCKaTh B Ka4deCTBE HEMPEPBIBHOU
NOATIMTHIBAEMON CHUCTEMBbI KyJbTHBHPOBaHMs, Kak B xemoctare (cm. C. Altamirano et al.,
Biotechnol Prog. 2001 Nov-Dec; 17(6):1032-41), unu B COOTBETCTBHU C TIPOLIECCOM C
nepuoauueckoit nogmurkoi (Huang, 2010).

HUzobpereHne mpuromHo s YAYYIIEHWs] TOPOAyKUMH Oenka  criocodamu
KyJbTHBHPOBAHUS KJIETOK. JIMHMM KIETOK, WCIONb3yeMble M0 H300PETEHHIO, MOXKHO
IEHEeTHYECKH  KOHCTPYHUPOBATb [UIA  SKCIPECCHM  TOJHIENTHIAA, MPEACTABISIOIIErO
KOMMEPUYECKHI WM Hay4dHbIN MHTepec. | 'eHeThueckas MHKEHEepUs JIMHUN KJIETOK BKJIIOYAET
TpaHcekuo,  TpaHCHOPMALMIO  WJIM  TPAHCAYKIMED  KJIETOK  PEKOMOWHAHTHOMN
TIOJIUHYKJICOTHTHON MOJIEKYJION WM WHOW Crnocod H3MeHeHUus (Hampumep, MOCPEICTBOM

TOMOJIOTMYHO peKOM6I/IHaLII/II/I W aKTUBAllMH I'€HOB WJIU CJIMAHUA peKOM6I/IHaHTHOI\/'I KJICTKH C
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HEPeKOMOWHAHTHON KJIETKOH) AJisi TOro, 4YTOOBbI BBI3BATh IKCIPECCHIO KJIETKOH-XO3SMHOM
’KeJaeMoro pekomMOuHaHTHOro mnonunentuaa. CrocoObl M BEKTOPbI Ui TE€HETHYECKON
WH)KCHEPUU KJIETOK WM JIMHUHA KJIETOK JUIsi JKCIPECCHUH TMPEACTaBISIOLIero HHTEpeC
MOJIMNIENITUIA XOPOLIO U3BECTHBI CHIELMAIUCTAM B JaHHOH OOJIAaCTH; HATNPUMEp, Pa3UYHbIE
crioco0r! nporuntoctTpuposansl B Current Protocols in Molecular Biology. Ausubel et al ., eds.
(Wiley & Sons, New York, 1988 u exexBapraibHble oOHOBIeHHs ), Sambrook et al.,
Molecular Cloning: A Laboratory Manual (Cold Spring Laboratory Press, 1989); Kaufman,
R. J.,, Large Scale Mammalian Cell Culture, 1990, pp. 15-69. Illupokuii cnektp JUHHH
KJIETOK, TMOAXOMASAIIMMN Ui BbIpAIUBAHUS B KyJbType, noctyneH B American Type Culture
Collection (Manassas, Va.) u y KOMMEpUYECKHUX MOCTaBIIUKOB. [Ipumeprl JUHUI KIETOK,
IMPOKO HCTOJIB3yEeMbIX B MpoMbliieHHoCTH, BimoudaroT kietku VERO, BHK, Hela, CVI
(sxmrouast Cos), MDCK, 293, 3T3, knerku muenomusix tuauit (Hanpumep, NSO, NSI), PC12,
kinetku WI38 u knerkm simunuka kutaiickoro xomsika (CHO). Knmetku CHO mwmpoxo
UCTIONB3YIOT AJISI TIOJTyYeHHsI KOMILIEKCHBIX PEKOMOMHAHTHBIX O€JIKOB, TAKUX KaK [IUTOKUHBI,
(akTopel cBepThiBaHUs KpoBu W aHTuTena (Brasel et al. (1996), Blood 88:2004-2012;
Kaufman et al. (1988), J.Biol Chem 263:6352-6362; McKinnon et al. (1991), J Mol
Endocrinol 6:231-239; Wood et al. (1990), J Immunol. 145:3011-3016). XenareapbHbIMU
auHUsIMA  KJ1eTok-x03sieB. CHO  sBJAIOTCST MyTaHTHbIE JIMHHH KJIETOK C JeQHUIIUTOM
muruapodonatpeaykrassl (DHFR) (Urlaub et al. (1980), Proc. Natl. Acad. Sci. USA 77:
4216-4220), DXBI 1 u DG-44, Tak kak 3¢ ¢eKTUBHAs CHCTEMA CENEKIMH U aMILTH(UKAIIH
skcmpeccun reHa Ha ocHoBe DHFR o0ecrneunBaer BBICOKHIT YpPOBEHb 3KCIPECCHU
pekoMOnHaHTHOTO Oenka B 3THx Kierkax (Kaufman RJ. (1990), Meth Enzymol 185:537-566).
Kpome TOro, ¢ OSTUMHM KJI€TKaMH JIerKO o0OpamatbCsi B KAyeCTBE aAre€3MBHBIX WU
CYCIEH3UOHHBIX KYJBTYp, U OHH JIEMOHCTPUPYIOT OTHOCHTENBHO XOPOIIYI0 T'€HETHYECKYIO
crabunbHoCcTh. Kiterkun CHO u Genku, pekOMOMHAHTHO 3KCIIPECCHPYEMbIE HMH, BCECTOPOHHE
OXapaKTepU30BaHbl W OAOOpPEHbI Ui TPUMEHEHHs B KJIMHHYECKOM H KOMMEPYECKOM
NPOU3BOJACTBE OpPraHaMU pEeryJUpOBaHUs. B ompeneneHHbIX BapuUaHTaX OCYLIECTBIICHUS
auann kjaerok CHO npencraBisitor co0oil JMMHHM KJIETOK, KaK OMHUCAHO B MyOJIMKALMSIX
nateHTHbIX 3asB0K CIIIA NoNe 2010/0304436 A1, 2009/0162901 A1 u 2009/0137416 Al u
natentax CLIIA NeNe 7455988 B2, 7435553 B2 u 7105348 B2.

Hacrosimee u300pereHre He OrpaHUYeHO OOBEMOM YKAa3aHHBIX BapUAHTOB
OCYILIECTBJICHHs], OMUCHIBAEMbIX B HACTOSIIEM NOKYMEHTE, KOTOpbIE MpeIHAa3HAYEeHBI IS
WUTIOCTPALIMK OTJENbHBIX aCMEKTOB WJIM BAPHAHTOB OCYILECTBICHUST u300peTeHus. B oObem

I/1306peTeHI/I$I BXOOAT (I)YHKL[I/IOHaJ'IbHO SKBUBAJIEHTHBIE CIIOCOOBI M KOMITOHEHTHL.
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CrnenpanmictaM B JaHHOHM OOJIACTH M3 MPUBEACHHOTO BBIIIE OMHUCAHUS M COMPOBOMKIAOLITHX
buryp B AONOJHEHHWE K ONHMCAHHOMY B HACTOSIIEM IOKYMEHTE OYEBUIHBI PA3JIHMUYHBIC
mMoaudukanuu nzo0perenus. Takue MonupUKALI HAXOAATCSA B 00beMe H300peTeHMUs.
H3o0pereHne 4acTUUHO OCHOBAHO HA OTKPBITUH, YTO JOOABIEHHE OPHUTHHA WJIH
KOMOMHAIIMM OPHUTHHA M TNyTPECLMHA B HE COJAEPKAIlWe ChIBOPOTKU Cpenbl s
KYJbTUBHPOBAHUS KJIETOK MPHUBOAMUT K YBEJIMYEHHBIM POCTY KJIETOK, >KU3HECIIOCOOHOCTH U
NPONYKLUM TOJUIENTHIOB B PEKOMOMHAHTHO CKOHCTPYHPOBAHHBIX JIMHMUSX KJIIETOK
JKUBOTHBIX (MJIM MPUPOAHBIX KJIETOK), SKCIPECCUPYIOLINX MPEACTABIIIOMUI HHTEpeC OOk,
TakuM 00pa3oM, yBEeNWYMBas HAAEKHOCTb KYJBTYpbIL YJIy4llIas BBIXOJ IPEICTABISAIOIIETO

HUHTEPECC NMOJHUIICTITUAA.

IIpumep 1: YBesmueHHASI VIOTHOCTD KYJIbTYPbI :KH3HECIIOCOOHBIX KJIETOK

B 250 mn BCcTpsixuBaeMyr KOOy NPOBOAWJIM HHOKYJSILMIO M3 3aTPAaBOYHOM
KYJBTYPBI JJMHUM PEKOMOWHAHTHBIX MPOAYLHUPYIOLUIMX AHTUTENA KIETOK, MPOUCXOISIINX 13
CHO K1. HHokynupoBaHHble KJIE€TKU Bblpamuanu npu 36,5°C B TeueHHe CEMH CYTOK U
HOAMUTHIBAJIKM TIIIOKO30H HAa CYTKM TPU M NATh. KieTku BbIpalquBaid B KaXKIOH M3 IBYX
pa3eNnpHBIX XUMHYECKH ONpeNeIeHHbIX (He COAep KalluX TMAPONN3aTa U HE COAEpPIKALINX
chIBOPOTKH) cpenax. [lepsast cpena comeprkana npuOIM3UTebHO 75 MM aMUHOKHUCITOT (cpena
1), BTOpas cpena copeprkana npudnmsureabHo 40 MM amuHOKUCTOT (cpena 2), u oba cocraBa
comepskaau He Oojee 2,5 MkM (0,4 mr/m) nmyrtpecuuHa. JIpyryw rpymnmy yCIOBHM Cpebl
noJiy4au, A00aBJisisi B Cpeny 2 COeBbIH TMApPONHM3AT B KOHUEHTpauuu 7,5 r/n. B kaxayro u3
TpeX KOHTPOJIBbHBIX Cpea A00aBisuM mpudbau3utensHo 593 MkM opautuna (B Buae 100 mr/n
L-opuutuna * HCl) i komOuHauus npubnusurtensHo 593 MkM opuuTiHa (B Buae 100 mr/n
L-opuuTtuna * HCI) u npubnusurensHo 714 MmxM nytpecumna (B Buge 115 mr/n nyrpecuuHa
2HCI). Ha cytku 3, 5 u 7 orOupaiu aJuKBOTHI 1O 3 MJI KYJbTYP U TOACYET KOJIHYECTBA
JKU3HECTTIOCOOHBIX KJIETOK MPOBOAMIIM C MCIIOJNB30BAHUEM HCKIIFOYCHUS TPUTIAHOBOTO CHHETO
Ha ycrpoiicte BioProfile FLEX™ (Nova Biomedical). B HauanbHBIE CYyTKH BCE KYJBTYpPBI
conepskanu 0,8x10° sxu3HecnocoGHBIX KjeTok Ha Mu. Jlns manHbIx cpen (cpena 1, cpena 2
Wwin cpena 2 + Cos) KOJUYECTBA JKM3HECTIOCOOHBIX KIIETOK Yepe3 MEepHO CeMb CYTOK
nponeMoHcTpupoBaiy, uto y kierok CHO, pactymux B cpenax, JOMOJHEHHBIX OPHUTHHOM
WJIK OPHUTHHOM U IyTPECIIMHOM, TOBBIIIEHA MJIOTHOCTh JKU3HECTIOCOOHBIX KJIETOK. D eKT B
TE€YEHHE CEMHCYTOYHOTO Neproaa ObUT OCOOEHHO BBIPAKEH B HE COAEPIKAIIUX THAPOIU3ATOB
cpenax (Hampumep, OT 2-KpaTHOTO 10 4-KpaTHOro MiM Oojiee BO3PACTaHHE IUIOTHOCTH

JKU3HECTIOCOOHBIX KJIeTOK). He comepxkamasi runponusata OS cpema 2 geiicTBoBaja
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CpaBHUMO C coxepskatieii coro He OS cpemoil 2, 4TO yKa3bIBa€T HAa TO, UYTO MPEUMYINECTBO
COEBOrO THIPOJM3aTa JJIsi POCTa KJIETOK MOXKHO BOCIPOHM3BECTH IMOCPEICTBOM 3aMEHBI Ha
OPHUTHUH. Taxke Ha6m0):[am/1 YBCIIMUCHHYKO IJIOTHOCTb KJICTOK IMPpU I[O6aB.]'IeHI/II/I OpPHUTHHA
WJIM OPHUTHHA U IIYTPECLUH B cpeny 2 + cos. Pe3ynbrarsl npencrasieHsl B Tadmuie 1.

TABJIMIIA 1. CPEAHAA TUIOTHOCTH XU3HECIIOCOBHBLIX KIJIETOK B
KVYJIbTYPE (10° KJIETOK HA MWJUJIMJIUTP) U KPATHOCTh YBEJUYEHUSA T10
CPABHEHUIO C UCXO/JHbBIM YPOBHEM*

HobaBka: Bpewms |be3 nobaBok |OpuutuH |[OpHUTHH + MyTpecLUH
3 cyToxk (2,4 / 1% 6,1/2,5%< 15,0/2,1x
Cpena 1 5 cyTok (3,4 / 1% 12,6 /3,7x (12,4 / 3,6%
7 cyTok (3,6 / 1% 7,0/1,9x 16,8/1,9%
3 cytok |1,7 / 1x 5,1/3,0< [5,2/3,1x
Cpena 2 5 cytok (2,0 / 1x 7,6/3,8x 18,0/4,0x
7 cyTok |1,6 / 1x 5,9/73,7< |[5,8/3,6%
3 cyTok [5,2 / 1% 5,4/ 1x 4,7/0,9%
Cpena 2 + coeBblii rugponusat |5 cyTok |7,7 / 1x 9,3/1,2x 19,3/1,2x
7 CyTOK [H.1I. 9,6/u.nm [91/u.n1.

*McxomHbIl YPOBEHBb NPEACTABISIET OO0 cpenbl Oe3 1o0aBOK st JAHHOTO COCTaBa
cpena Ha JaHHbIE CYTKH.

ABTOpBI TakKe HW3YYMJIH JACHCTBUE pPa3M4HbIX KojuuecTB opHutnHa ¢ HCI
(marmpumep, 50 mr/mi, 100 mr/ma u 150 Mr/mi) Ha MIOTHOCTB YKU3HECTIOCOOHBIX KJIETOK B
cpene 3, KOTopasi COAEPKUT MpUOIM3UTENbHO 75 MM aMUHOKUCIOT U 0,4 MI/JI myTpeciuHa
HCI ("cpena 3"). Jlns uHokynsiuu 50 mMn 6uopeaktopos TubeSpin® (TPP) mpu 0,4 x 10°
KJIETOK/MII B pabouem oObeMe 15 M1 UCTIOIB30BAIHM OAHY KYJBTYPY U3 CHCTEMBI MMOCEBHBIX
(bepMeHTEePOB JTMHUN PEKOMOMHAHTHBIX MPOAYLHUPYIOIUX aHTHTENA KIETOK, MPOUCXOASIIIX
u3 CHO K1. Knerku BeipamuBanu B nuakybarope npu 37°C B TeueHue Tpex cyTok. Ha cyTku
3 oTOupany aJuKBOTHI IO 3 MJI KYJIBTYP M ONPEAeSIeHHE KOIUIECTB KU3HECTTOCOOHBIX KIIETOK
NPOBOMIIN C MCIIOJIb30BAHUEM HCKIIFOYEHHsI TPUIIAHOBOT'O CHHEro Ha ycrpoiictse BioProfile
FLEX™ (Nova Biomedical). Bce Tpu ypoBHSI OpHUTHHA YyJOydYINAlIHd IUIOTHOCTH KJIETOK B
cpenneM (N=3) HeMHOTHM OoJiee ueM B iBa pasza. Pe3yibTarhl MpeACcTaBieHbl B TabmuLe 2.

TABJIMIA 2: ITVNIOTHOCTDH XHW3HECIIOCOBHBIX KJIETOK B KVYJIbTYPE
(10° KJIETOK HA MUJUIMJIMUTP) U KPATHOCTD VBEJIMUEHMA 110 CPABHEHUIO C
NCXOAHbIM YPOBHEM*
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KonTpone | Opuutna HCI
Konuenrpauust (Mr/mr) 0 50 100 | 150
[110THOCTb KU3HECTIOCOOHBIX kaeTok (10° kneTku/mi) 1,3 3,2 3,1 3,1
KpatHOCTb yBEIMYEHMS IO CPABHEHUIO C KOHTPOJIEM Ix 2,5% [2,4x |2,4%

*McxonHbIl YPOBEHB MPENCTaBIsIET co00i cpeny 3 6e3 n1oOaBok.

IIpumep 2: Yiay4umeHnHoe BpeMsi YABOCHHS KYJbTYPbI KJIETOK

B ycnoBusix pasnuyHbIX Cpen AN KyJbTUBUPOBAHHUS KJIETOK ONPEAENAIN BpeMs
yIBOEHUs JIMHUHM PEKOMOMHAHTHBIX MPOAYLUPYIOLINX AHTHTENIA KJIETOK, MPOUCXOASALINX U3
kiaerok CHO K1, B nmorapudpmuyeckoit ¢asze pocra. KynbTypbl U3 CHCTEMBI ITOCEBHBIX
¢depmenTepoB nepecesanu npu 36,5°C B 250 My BCTpsixvBaeMble KOJObI B TEUSHHE MEePHOIA
14 cyTok B KaxXIO# U3 TpeX OTAENbHBIX Cpen: B cpeae 1, cpene 2 u cpene 2, comeprkaient
coeBblll ruaposu3ar (cpena 2 + cost). Ha cytku O u Bo Bpemsi mepeceBa B CUCTEME MTOCEBHBIX
(depmenTepoB (Kakable 2 MM 3 CYTOK) IUIsl KaXKIOrO YCJIOBHS OTOMPAH aJTMKBOTHI IO 1 MIT 1
OIpefeTICHNe KOJIUYECTB JKU3HECIOCOOHBIX KJIETOK MPOBOAMIM C  HCHOJIBb30BAaHHEM
UCKJIFOYEHHs] TPUIIAHOBOTrO cuHero Ha ycrpoiictee CDV™ (Nova Biomedical). Cpeny 1
TecTupoBaiu O6e3 nodaBok miu oboramennyo opHutuHOM ¢ HCl B koHuenTpauuu 100 mr/n
win nyrpecuuHoMm ¢ 2HCI B xonuentpamu 115 mr/n u opautusom * HCI B kOHIEHTpaumu
100 mr/n. Cpeny 2 ¢ Huskum copepskanuem nytpecuuna * 2HCI (0,4 mr/n) TectupoBanu 0e3
nobaBok wiu oborameHHyo opHuTHHOM * HCl B koHUeHTpaumu 100 Mr/in wim myTpecuuHOM
« 2HCI B xonuentpaumuu 115 mr/n u opuuruHom ¢ HCl B koHuentpaumu 100 wmr/m.
Pesynbrarel npuseneHsl B Tabnmuuax 3 u 4. Jns AOCTHIKEHHs] 3HAYUTEIBHOIO POCTa ObLIO
HeoOXxoaumo oboraieHue cpenbl | OpHUTHHOM C myTpecuuHoM wiu Oe3. OboraimeHue He
cojiepskalieil rugponusara cpefpl 2 OpPHUTUHOM WJIM OPHUTHHOM + MyTPECLUH YMEHBIIAIO
BpeMsl YABOEHHUS KJIETOK NMPUOIM3UTENIbHO Ha BeqndyuHy OT 25% no 30%. Takxke BpemeHa
YIOBOCHHUST YMEHBLIAJINCH IOCie N00aBIeHHUs OpPHUTHHA WJIM OpPHHTHHA + IYTPECHHH B
COZIEPIKAIYIO0 THAPOJIN3AT Cpeay 2 XOTh U B MEHBIIIEH CTENEHHU.

TABJIMIIA 3: BPEMA YABOEHHA KJIETOK (HACHI) 141
[MPUBJIM3UTEJIBHBIA  TIPOLIEHT VYMEHBIIEHMSA BPEMEHU  VIBOEHUSA
OTHOCHUTEJIbH UCXO/JHOI'O YPOBHA* B CPEJIE 1

Hobaska Cpena 1

*OTCyTCTBYET 75

OpHutux 23 69%
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IlyTpecuun + OpHUTHH 21 72%

*McxonHbIl YpOBEHb MpencTasisieT coboii cpeny 1 6e3 nobdaBok.

TABJIMLIA 4. BPEMA YABOEHUA KJIETOK
[IPUBJIU3UTEJILHBIM  TTPOLIEHT VMEHBIIEHUS BPEMEHU
OTHOCHTEJIbH UCXOJJHOI'O YPOBHA* B CPEJIE 2

(UACB) "
YJIBOEHUA

HobaBka Cpena 2 Cpena 2 + cost
*Bes nodbaBok 27 225

Opuautun 21 22% 20,5 8,9%
IlyTpecuun + OpHUTHH 19,5 28% 21 6,7%

*HcxomHbll ypOBEHb NpencTaBiseT codoii cpeny 2 0e3 1006aBok.

IIpumep 3: YBesnyeHHbIE TUTPbI AHTHUTEJ

ITocne ycraHOBIEHUS TOTO, YTO OOAaBJIEHHE OPHUTHHA HJIM OPHUTHHA + MyTPECLUH
yJAy4IIaeT KJIETOYHYI MPOau(epaluio U MJIOTHOCTh JKH3HECHOCOOHBIX KIIETOK B KYJBTYpe
aBTOPBI JIOMOJHUTENBHO MCCJIENOBAIM BIUSHUE STUX YCIOBUHM HA TUTPBI MPOAYLIUPYEMBIX
PEKOMOMHAHTHBIX ~ OEJIKOB.  ABTOpbI  MCCJIENOBAIM  SKCIPECCHIO M CEKPELHIO
pekomOuHanTHOTO IgG mpoucxopsimeit u13 CHO-K1 nunameli kiaerok. B aTom skcnepumente
CPEIHUN TUTP aHTUTEJ B KYJbType OMPEAEIsUId Ha CYTKH CEMb B PA3JIMUHBIX opMaTax Cpen.
Kak yxazaHO BbIlIe, TeCTUpOBaIN cpeny | ¢ HU3KUM coneprkaHueM mytpecuuHa (0,4 mr/n
nytpecuuna ¢ 2HCI), opuuruna (100 mr/n opautuna « HCl) U ¢ OpHUTHHOM U yTPECLUHOM
(100 mr/n opauruna « HCI /115 mr/n nytpecuuna » 2HCI). Taxxe TecTrpoBanu cpeny 2 u
cpeny 2 + cos ¢ HU3KUM ypoBHeM nytpecunHa (0,4 mr/n nyrpecuuna * 2HCI), opuurrna (100
mr/n opautuHa * HCl) u ¢ opautiHOM M nytpecuuHoM (100 mr/n opautuna « HCI /115 mr/n
nytpecuuna « 2HCI). Bo Bcex cnyvasx nobaByieHHe OpHUTHHA W OPHUTHH U My TPECIIMH HA
ypoBHe Bbime 0,4 MI/JI MPUBOAMIIO K 3HAYUTEIBHO O0Jiee BBICOKUM THTpaM Oelika, HarpuMep,
N0 MEHbLIeH Mepe NPUONU3UTENBPHO B J1Ba pasza Oojiee BBICOKUM THUTpPaM. Pe3ynbrarsl
npeacTaBJeHbl B Tabaume S.

TABJIMIIA 5: CPEJHUE CEMUCYTOYHBLIE THUTPbI AHTHUTEI U
MMPUBJIM3UTEJIBHAA KPATHOCTH YBEJIMYEHUA (x) TUTPOB OTHOCHUTEJIBHO

NCXOAHOI'O YPOBHA*

JobaBka cpena 1 cpena 2 cpena 2 + cos
be3 nobaBok* 0,31 r/n 1x 0,29 r/n 1x 0,54 t/n 1x
OpuautnH 0,94 r/n 3,0< 10,65 1/n 2,2x 10,98 r/n 1,8x
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[lyTpecuun + opHUTHH 0,95 r/n 3,1x 10,64 t/n 2,2x [ 1,07 t/n 2x

* McxomHbIH yPOBEHb YCTAHOBJIEH HA TUTP B Cpelax Kakaoro tumna 0e3 1006aBok.

ABTOpBI TaK)Ke€ HCCIIEAOBAJM BIMSHUE Pa3IU4HbIX KonmudecTB opHutnHa ¢ HCI
(marmpumep, 50 mr/mn, 100 mr/mn u 150 mr/mi) B cpene 3 Ha mponaykuuro aHTuren. [l
uHOKy s 50 mn 6uopeaktopos TubeSpin® (TPP) mpu 0,4 x 10° knerok/mn B pabouem
o0beMe 15 MI MCHONB30BAIM OIHY KYJIBTYPY M3 CHCTEMbI IOCEBHBIX (DEPMEHTEPOB JHMHUU
PEKOMOMHAHTHBIX MPONYLMPYIOLINX aHTUTeNna kietok, npoucxomsamux u3 CHO K1. Knerku
BbIpaluBaiu B nHKyOatope npu 37°C B TeueHue Tpex cyTok. Bee Tpu ypoBHs nobaBisieMoro
OPHMUTHHA YJIy4LIaNu TUTPBI aHTUTEN B cpenHeM (N=3) HemHorum Oomnee 50%. Pe3ynbrarsl
NpUBeAEHbI B TabuIie 6.

TABJIMIIA 6: TUTPbI AHTUTEJ (I'PAMM HA JIMTP) U KPATHOCTH
YBEJ/IMYEHUA TUTPOB I10 CPABHEHUIO C UCXO/HbBIM YPOBHEM*

Konrpone | Opuurun HCI
Konuenrpauus nod6aBku (Mr/mi) 0 50 100 | 150
Tutp anTurena (Mr/mi) 79 120 | 127 |124
KpatHOCTb yBEIMUEHUS] OTHOCUTEIBHO KOHTPOJIS 1x I,5x | 1,6x [1,6%

*McxonHbIl YpOBEHb MpencTaBisieT codoi cpeny 3 6e3 1o06aBok.




DPOPMYJIA U3OBPETEHUSA

1. Cmnocob nonyuenus admudeprienta, BKIFOYAO NN
a) KyJbTHBHPOBAHUE KIIETOK SIMYHUKOB kHTaiickux xomsukoB (CHO), skcmpeccupyrommx
apmubepuent, B cpene ausd KyJbTHBHPOBAHUS KIJIETOK, TI[€ YKa3aHHas cpema s
KyJIBTUBUPOBAHMS KJIETOK HE COAEPKUT ChIBOPOTKH,

b) xynsruBupoBanue ykasaHHbix CHO-kjeTok B yka3zaHHOW cpele sl KyJbTUBHPOBAHMS
kierok npu remneparype ot 35°C no 38°C B Teuenue dasbl pocra; u

¢) kyapruBupoBaHue ykasaHHbIXx CHO-kneTok B yka3aHHOW cpene Ui KyJIbTHUBUPOBAHUS
KJIETOK IPU MOHMKeHHOH TemmiepaTtype oT 29°C no 37°C B TeueHue (pas3bl MpOAYKIUY, KOTHA
TIOTHOCTh KJIETOK Ha (ase pocTa JAOCTHraeT 3HaueHus B uHTepBaje or 1.6x10° mo 12.6x10°
’KM3HECTIOCOOHBIX KJIETOK Ha MJI.

2. Cnoco0 1o 1.1, B KOTOpOM CTausi C) BKIFOUAET KYJIbTUBHPOBAHHE YKA3aHHBIX
CHO-knerok npu noHrwkeHHoH Temneparype ot 30°C no 34°C B TeueHne (as3bl MPOAYKIIHUH.

3. Cmocob mo m.1, B KOTOPOM IOHMXKEHHE TEMIepaTypbl Ha CTaguu C) (asbl
NPOAYKLMH HAYMHAETCS] MEXIy 3 JHeM M 7 OHeM, KOorja IUIOTHOCTh KJIETOK Ha (ase pocra
JIOCTHTaeT 3HaueHHs B uHTepBane oT 1.6x10° no 12.6x10° )u3HECTIOCOOHBIX KIIETOK HA MIL.

4. Cnocod mo m2, B KOTOPOM MOHIKEHHE TEMIIEpaTypbl HAa CTaauH C) (a3bl
NPOAYKIMKM HAYMHAETCS MEXAY 5 OHeM W 7 JAHEM, KOrAa IUIOTHOCTh KJIETOK Ha (aze pocra
JIOCTUTAeT 3HaueHus B nHTepBane oT 2x10° 1o 3.6x10° x13HECTTOCOOHBIX KIIETOK Ha MIL

5. Cnocob mo m.1, B KOTOpOM yKa3aHHasi CpeAa Ui KyJbTUBHPOBAHUS KIIETOK
cogepxut > 0.09 + 0.014 MM OpHHUTHHA U TeMIlepaTypy Ha craauu ¢) (asbl MPOAYKIHU
CHI)KAIOT MEXIy 3 JAHeM W 7 OHeM, KOrja IUIOTHOCTb KJIETOK Ha (a3se pocTa JOCTUraeT
3HaueHus B MHTEpBaje oT 5.1x10° 1o 12.6x10° ;ku3HECTIOCOOHBIX KIE€TOK HA MIL.

6. Cnoco0 mo m.2, B KOTOPOM yKa3aHHasi Cpefa JUIsl KyJIbTUBUPOBAHHS KIJIETOK
cogepxut > 0.09 + 0.014 MM OpHHUTHHA U TeMIlepaTypy Ha cTaauu ¢) (asbl MPOAYKIHU
CHI)KAIOT MEXIy 3 JAHeM W 7 JHeM, KOrja IUIOTHOCTb KJIETOK Ha (ha3e pocTa JOCTUraeT
3HaueHus B MHTepBaje oT 5.1x10° 1o 12.6x10° ;ku3HECTIOCOOHBIX KJIE€TOK HA MIL.

7. Cnoco0 mo m.1, B KOTOpOM yKa3aHHasi Cpefa JUIsl KyJIbTUBHPOBAHHS KIIETOK
cogepxut > 0.09 + 0.014 MM OpHHUTHHA U TeMIlepaTypy Ha cTaauu ¢) (asbl MPOAYKIHU
CHI)KAIOT MEXIy 5 JHHeM W 7 JHeM, KOrja IUIOTHOCTb KJIETOK Ha (a3e pocTa JOCTUraeT

3HaueHus B MHTepBane oT 5.9x10° 1o 12.6x10° k13HeCHOCOOHBIX KIETOK Ha MIL.



8.  Cmocob mo m.1, B KOTOpOM cpena JJisi KYJbTUBUPOBAHUS KJIETOK COIEPIKHUT
OpHUTHH B Auana3oHe koHueHtpauui ot 0.09 = 0.014 MM no 0.9 + 0.14 MM u Temnepatypy
Ha cTajuu C) (pas3pl MPOAYKLUU CHIDKAIOT MEXIY 3 AHEM M 7 JHEM, KOT/id IMJIOTHOCTh KIIETOK
Ha (aze pocTa NOCTUraeT 3HauyeHHs B HHTepBane oT 5.1x10° mo 12.6x10° sxku3HECTIOCOOHBIX
KJIETOK Ha ML

9. Cmnocob mo mn.1, B KOTOpOM cpena Iuisi KYJIbTUBHPOBAHHS KJIETOK CONEPIKHUT
OpHUTHH B Auana3oHe koHueHtpauuit ot 0.09 = 0.014 MM no 0.9 + 0.14 MM u Temnepartypy
Ha ctaguu C) (pas3pl MPOAYKLUU CHIDKAIOT MEXIY S AHEM M 7 JHEM, KOTr/ia MJIOTHOCTh KIIETOK
Ha (aze pocTa NOCTUraeT 3HauyeHHs B UHTepBane oT 5.9x10° mo 12.6x10° xku3HECTIOCOOHBIX
KJIETOK Ha ML

10.  Cnoco0 no .1, B KOTOpOM cpefa [uisl KyJIbTHBHPOBAHUS KJIETOK coep KUt 0.6+
0.09 MM opuautuHa U 0.714 £ 0.11 MM nyTpecurHa W TeMImepaTrypy Ha CTamuu ¢) ¢asbl
NPOAYKLUK CHIDKAIOT MEXAY 3 THEM M 7 JHeM, KOrja IUIOTHOCTh KJIETOK Ha (pase pocra
JIOCTUTAET 3HaueHus B uHTepBae oT 5.0x10° 1o 12.4x10° )KU3HECTIOCOOHBIX KIETOK HA MIL.

11.  Cnoco® o n.2, B KOTOPOM cpefia Iisl KyJIbTHBHPOBAHHS KJIETOK coepskut 0.6+
0.09 MM opuuruHa u 0.714 + 0.11 MM nyTpecumuHa U TemIepaTrypy Ha cTaauu ¢) ¢asbl
NPONYKIMH CHIKAIOT MEXKAY 5 AHEM W 7 AHEeM, KOrAa IJIOTHOCTh KJIETOK Ha ¢as3e pocra
JIOCTHTaeT 3HAueHHs B MHTepBane oT 5.8x10° no 12.4x10° )u3HECTIOCOOHBIX KJIETOK HA MIL.

12.  Cnocob no .1, B KOTOpOM cpena [uist KyJbTHBHPOBAHUS KJIETOK conep kUt 0.6+
0.09 MM opuurraa U 0.714 + 0.11 MM nyTpecuuHa U TemrepaTypy Ha craguu ¢) ¢asbl
NPOAYKIMK CHIXKAOT MEXKAY S5 OHEM U 7 JHEeM, KOrha IUIOTHOCTh KJIETOK Ha ¢ase pocra
JIOCTUTAET 3HAaUeHHs B uHTepBane oT 5.8x10° no 12.4x10° )Ku3HECTIOCOOHBIX KIETOK HA MIL.

13.  Cnoco0 o 1.2, B KOTOPOM cpefa Juis KyJbTHBHPOBAHUS KJIETOK conepskut 0.6+
0.09 MM opuurnaa U 0.714 + 0.11 MM mnyTpecuuHa U TemrepaTypy Ha craguu ¢) ¢asbl
NPOAYKIUH CHIXKAOT MEXKAY 3 OHEM U 7 JHEeM, KOrha IUIOTHOCTh KJIETOK Ha ¢aze pocra
JIOCTUTAET 3HaueHus B uHTepBane oT 5.0x10° 1o 12.4x10° )u3HECTIOCOOHBIX KIETOK HA MIL.

14. Cnocob mo m.1, B KOTOpOM TUTp Npoxaykiuu adiudepienta COCTABISET TO
meHbineit mepe 100 mr/m.

15. Cnocob mo m.1, B KOTOpOoM TUTp mponaykiuu aduubepienta COCTABISET TO
MeHbIe mepe 1 /.

16.  Cnocob no n.1, B koropom CHO-kneTkn BeIOpaHbI U3 TPYIIIBI, BKIFOYAROIIEH
CHO-K1 knerku, CHO DUX B-11 knerku, Veggie-CHO knerku, GS-CHO knerkn, D-CHO

kaerkn i CHO lec MyTaHTHBIE KII€TKH.



17.  Cnoco0 o 1.1, B KOTOPOM cpefia st KyJIbTUBUPOBAHUS KJIETOK CONEPKUT < 7,5
I/J1 TUAPOJIN3aTa COM.

18.  Cmocob mo 1.1, B KOTOPOM cpenia AJist KYJIbTHBHPOBAHUS KJIETOK CONEPIKHT:

(a) > 40 £ 6 MM cMecH aMUHOKHCIIOT WU HX COJIEH;
(b) omHY WM HECKOJIBKO SKUPHBIX KUCJIOT;

(c) cMech HyKJICO3UAOB; UITN

(d) omuH MM HECKOJIBKO TMBAJIEHTHBIX KATHOHOB.

19.  Cnocob nmonyuenus agiuOeprenta, BKIFOYAFOIIHIA:

a) KyJbTUBHUPOBaHHE KJIETOK, CIIOCOOHBIX MpPOAYHHMPOBaTh aduubepuent Impu
temneparype ot 35°C go 38°C; u 3aTeM

C) KyJIbTUBUPOBAaHUE YKA3aHHBIX KJIETOK ITPU MOHWKEHHOH TemnepaType oT 29°C no
34°C, xorja MIOTHOCTb KJIETOK AOCTHraeT 3HauyeHus B uHTepBaje oT 1.6x10° mo 12.6x10°
JKM3HECTIOCOOHBIX  KJIETOK Ha MJI, TpPUYeM YKa3aHHblE KJIETKH KYJIbTUBUPYIOT B
6ecChIBOPOTOUHOM Cpene AJsl KyJIbTHBUPOBAHHS KIIETOK.

20. Cmnocob mo m. 19, B koTopom Temmeparypy Ha cramuu (b) cHikaroT mMexay 3
IHEM U 7 HeM, KOTAa IUNIOTHOCTh KJIETOK Ha (ha3e pocTa JOCTHraeT 3HAUSHHs] B MHTEPBaJe OT
1.6x10° no 12.6x10° ;xu3HECTIOCOOHBIX KJIETOK Ha MJI.

21. Cnocob mo m.19, B KOTOpOM yKa3aHHast cpena AJisi KyJIbTUBUPOBAHHS KJIETOK
cogepxut > 0.09 £ 0.014 MM opHuTHHA U TemnepaTypy Ha ctaauu (b) cHwKarT Mexay 3
JHEM U 7 AHEeM, KOrjaa IJIOTHOCTh KJIETOK JOCTUraeT 3HA4€HUs B MHTEpBaJE OT 5.1x10° mo
12.6x10° 513HECTIOCOOHBIX KJIETOK Ha MJL.

22. Cnocob mo m.19, B KOTOpOM yKa3aHHast cpena JJisi KyJIbTUBUPOBAHHS KJIETOK
cogepxut > 0.09 £ 0.014 MM opHuTHHA U TemnepaTypy Ha craanu (b) cHIKarOT Mexay S
IHEM U 7 AHEM, KOrja IJIOTHOCTb KJIETOK JOCTUraeT 3HA4€HUs B MHTEPBAJE OT 5.9x10° no
12.6x10° :x13HECTIOCOOHBIX KJIETOK Ha MJL.

23. Cnocob mo m.21, B KOTOPOM cpena Aisi KyJbTHUBUPOBAHUS KIETOK CONEPIKUT
OPHUTHH B Auamnas3oHe koHueHtpauuii ot 0.09 = 0.014 MM no 0.9 £+ 0.14 MM u Temnepartypy
Ha craguu (b) CHIKArOT MeXay 3 JHEM W 7 OHEeM, KOrjaa IUIOTHOCTh KIJETOK JOCTHUIaeT
3HaueHus B uHTepBae oT 5.1x10° 1o 12.6x10° )ku3HECTIOCOOHBIX KIETOK HA MIL.

24. Cnocob mo n.19, B KOTOPOM yKa3aHHBIE KIETKH, CIIOCOOHBIE MPOAYLIUPOBATH
apmbepuent, BeiOpansl u3 rpymmsl, Bmodaromed CHO-K 1 kinerkn, CHO DUX B-11 kierkw,
Veggie-CHO xnetku, GS-CHO xnerku, D-CHO knerku nin CHO lec MyTaHTHBIE KITETKH.

25. Cnocob nonyuenus apaudepiienTta, BKIFOYAIOLIUI:



a) KyJIbTUBUPOBAHHE KJIETOK SIMUHUKOB kuTaiickoro xomsiuka (CHO), cnocoOHbIX
npoayuuposath adaudepuent mpu temmeparype ot 35°C no 38°C; npudem ykazaHHas cpena
IUIl KyJIbTUBUPOBAHMS KIIETOK SIBJISIETCSI OECCBIBOPOTOUHOW W COIEPXKHUT THIPOIHM3ATHI U
NOJIMAMUHBL, B 3aTEM

¢) KynbTuBHUpOBaHUe yka3zaHHbIX CHO-kineTok mpu MOHMKEHHOHW TeMmmepaTtype OT
29°C no 34°C, xorma IUIOTHOCTb KJIETOK JOCTUTaeT 3HAUYCHHUs B MHTEpBAJE OT 1.6x10% mo
12.6x10° 5k13HECTIOCOOHBIX KIETOK HA MII.

26. Cmocod mo m.25, B koropoMm CHO-knerku, CrnocoOHbE NPOAYLUPOBATH
apubepuent, BeiOpanbl u3 rpymnimsl, Bmodatomeld CHO-K 1 kinerkun, CHO DUX B-11 kierkw,
Veggie-CHO xnerku, GS-CHO xnerku, D-CHO knerku nin CHO lec MyTaHTHBIE KITETKH.

27. Cnoco0 1o m.25, B KOTOpOM CHI)KEHUE TeMIiepaTypel Ha craguu (b) HaunHaIOT
MEXTy 5 IHEM U 7 JIHeM, KOTIa IIIOTHOCTh KJIETOK JOCTUTaeT 3HaueH s B uHTepBae ot 2.0x10°
10 3.6x10° 5kM3HECTIOCOOHBIX KJIETOK HA MIL.

28. Cmnocob mo m.27, B KOTOPOM THTpP MPOAYKLMH adiaudeprienta cOCTaBIAET IO
menbLIel mepe 100 mr/i.

29.  Cnocod o .28, B KOTOPOM Cpefa AJisl KyJIbTUBUPOBAHMS KJIETOK CONEPIKHT:

(a) > 40 + 6 MM cMecH aMUHOKHCJIOT HJIH UX COJIEH;

(b) omHY MM HECKOJIBKO KUPHBIX KHUCIIOT;

(c) cMech HYKJICO3UIOB; UITH

(d) omuH WM HECKOJIBKO MBAJIEHTHBIX KATHOHOB.

30. Cnoco0 mo m.26, B KOTOPOM Cpeaa JUIsl KyJbTUBUPOBAHHS KJIETOK COIEPIKUT
OJTHY WJIN HECKOJIBKO H00ABOK, BBIOPAHHBIX M3 PYIIITHI:

(1) oxoso 29.8 MM NaHCOs,

(1) oxono 2MM riyTamuHa,

(1i1) oxomo 0.86 MKM uHCYy/HHA,

(iv) okoiso 11.1 MM rIrOKO3BI,

(v) oxomno 6.54 MxM cynbara nuHKA,

(vi) cyabdar menu,

(vil) xyopup xenesa,

(viil) cynmbghat HUKEs,

(1x) okomno 85 MxkM D/ITA, u

(x) okono 50 MkM nuTpara.
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