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HE COAEP/KAIIAA CBIBOPOTKH CPEJA JUIA KYJIBbTUBUPOBAHUWA
KJIETOK

00J1aCTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIIEE H300peTeHHe

H3o0pereHne OTHOCUTCS K cpenam Uil KYJbTHBHPOBAHUS KJIETOK U IS MTOJyUSHHs
pekoMOMHaHTHBIX OenkoB. M300pereHne KOHKPETHO OTHOCHUTCS K HE COAEpIKaIluM
CBIBOPOTKH CpefaM JJIsl KyJbTUBHPOBaHHUA peKOMOMHaHTHbIX kietok CHO mns momyueHus

OeNKOBBIX OMOTEPATIEBTUIECKHIX CPE/ICTB.

IlpeqmiecTBYIONIMI VPOBEHb TEXHUKH HACTOSIIEr0 H300peTeHus

Cpenbl ansi KyJbTUBHPOBAHUS KJIETOK, COAEPIKAIlNe KOMIIOHEHTBI ChIBOPOTKH WJIU
ruaponuzata OenkoB (T.e., TENTOHbl M TPUNTOHBI) HMEKOT JJHTENbHYI HCTOPHIO
NPUMEHEHHs] B TOJYYEHUH PEKOMOWHAHTHBIX OEJIKOB M3 KYJIbTUBHUPYEMBIX KJIETOK. JTH
KOMITOHEHTBI CofieprKaT (pakToOphl POCTa M IIUPOKHUH CIIEKTpP APYTHUX HEOXapaKTePH3OBAHHBIX
3JIEMEHTOB, OJArONPHUATHBIX U POCTA U KYJNBTYphl KieTOK. OIHAKO OHM TakXke COAep:KaT
HEOXapaKTepU30BAHHBIE JJIEMEHTBHI, KOTOpPBIE YMEHBLIAIOT POCT WIM HHBIM 00pa3om
OTPHLIATEIbHO BO3AEHCTBYIOT Ha MPOAYKLHUIO PeKOMOMHAHTHOrO Oenka. OHHM Takke MOIyT
ABJIATBHCA HEXKEJIATCJIbHBIM ITOTCHLIMAJIBbHBIM HMCTOYHUKOM BapI/Ia6e.IIbHOCTI/I. HeCMOTpSI Ha UX
HEOOCTATKH, HNPCUMYIHCCTBA HCIIOJIb30BAHHsA CBIBOPOTOK W TUAPOJIU3ATOB ICPEBCUINMBAIOT
ONpPEACIICHHBIC HEAOCTATKH U UX MIHPOKO HCITIOJIB30BAJIM BO MHOI'UX NPUMEHCHHAX KYJIBTYP
KJIETOK.

Kak npaBuio, 6uosnorndeckue tepamneBTudeckue cpencrsa (OuodapmaneBrudeckne
CpPenCTBa) ISl YeNIOBEKa MOJIy4aloT B KYJbTYpaxX KJIETOK MJIEKOMUTAOLINX, B YaCTHOCTU B
kynerype kierok CHO. [IlpucyTcTBue  HEOXapakTEPU3OBAHHBIX  HJIM  YACTUYHO
OXapaKTCPU30BaAHHBIX KOMITIOHCHTOB B 5THX KyJIbTypax KJIETOK JUJIA MOJIyUCHUA
OuodapmMareBTUIECKNX CPEACTB sl NMPUMEHEHHs JUIsI 4YeJOBeKa KpaiiHe HEeKeaTeNbHO.
Hcnonp3oBaHne Takux HEOXAPAaKTCPU30BAHHBIX HJIM YaCTUYHO OXapaKTCPHU30BAHHDBIX
KOMIIOHEHTOB HE TOJIbKO BHOCHUT IPOU3BOACTBEHHBIC U HOPMATHUBHBIC HECCOOTBETCTBUA, HO U
MOBBIIIAET BO3MOYKHOCTh BUPYCHOM MJIH TPUOKOBOM MH(EKIIUHN MPOAYLHPYOIIEH KyIbTYPBI.

JIpyruM BaskKHbIM (PAaKTOpPOM NpU BBIOOPE C KYJIbTHBHPOBAHUS SIBISIETCS CHUKEHHE
BapHaleNbHOCTH COCTaBa M BbIXOJA JIEKAPCTBEHHOrO MPOAYKTAa OT MapTHH K MapTHH.
CbIBOpOTKI/I, TUAPOJIN3aThl U APYTUE HECONPEACICHHBIC 3JICMEHTbBI BHOCAT BapI/Ia6eJ'IbHOCTb B
BBIXOJ], COCTaB U KaueCTBO MapTuu dnodapmarneBTuyecknx npenaparos. KauecTso u uncrora

SJIEMCHTOB CPEAbI TAKXKE MOXET BJIMATH HAa BbIXOA, TaK KaK TUTPBI JICKAPCTBCHHbIX CPCACTB



qaCTO YaCTUYHO 3aBUCAT OT NOAACPKAHUA KOHKPETHOIO 6aJ1cha IIUTATCJIBHBIX BECIICCTB.
Kor):[a OTHOCHUTEJIbHBIC KOJHUYCCTBA MUTATCJIbHBIX BEIIECTB BAPbUPYHOT OT OI[HOI\/'I napTun
cpeabl K I[perfI, BbIXQ[ JICKAPCTBCHHOI'0O CpPCACTBA MOXKET BapbUpOBATH HU 3Ta
BapI/Ia6eJ'IbHOCTb MOIKET ABJIATHCA HerHeMJ’IeMOﬁ 1501050 HeBbIFOHHOﬁ.

Hcnonb3oBanue cpen, CoaepKaliux CbIBOPOTKY, WIIM CPel HA OCHOBE THIPOJIU3ATOB
BHOCUT TPYOHOCTH B  fAalbHelmyw  mepepaborky. KOHIEHTpamusi  »KelaemMoro
OuodapMalieBTHUECKOTO CpEencTBa B KYJBTYpe, Kak MpPaBHJIO, COCTABISIET TMOpsIKA
HECKOJIbKMX rpamMM Ha juTp. lIpucyTcTBHE CBIBOPOTKH M THAPOIU3ATOB B CPEAAX MOKET
noOasysiTe 6osee 10 1/71 HeOXapaKTEPU3OBAHHBIX MENTHIOB U OEJIKOB, KOTOPbIe HEOOXOANMO
yOAJIUTh Ha TMOCIEAYIOIMX 3Tamax o0paboTku. Takke ChHIBOPOTKA M THUAPOJIU3ATHI MOTYT
BHOCUTbH BapHabeNbHOCTh B KOJUYECTBO META/IOB M APYTHX MHKPO3JEMEHTaX B Cpeaax.
Takum 00Opa3oMm, ynaneHHe ChIBOPOTKM M THAPOJU3ATOB M3 CPEA sl KYJbTHBHPOBAHUS
yCTpaHseT 3TU BapHallMd M TMOTEHLUAIbHBbIE TPEMSTCTBHUS Ui MOJy4YeHHs U 00paboTKu
JIEKaPCTBEHHOTO BEILECTBA.

Hapsiny ¢ apyrumu mpeuMyLiecTBa HCIOJb30BAaHUSI HE CONEPIKAIUX ChIBOPOTOK U
TUAPOJIU3ATOB Cpel BKIFOYAIOT CHUKEHHUE CTOUMOCTH, CHUKEHHE BapuabebHOCTH MEXKIy
MapTUSMH JIEKAPCTBEHHBIX CPEICTB M MHUHHMH3ALUS PUCKA BHECEHHUS] HETPENyCMOTPEHHBIX
CPEACTB U3 HECONPEACTICHHBIX U HCOYHNIICHHBIX KOMIIOHCHTOB. KpOMe TOro, Korga Cp€abl IIpu
3aIIyCKE€ pPa3HbIX HapTI/Iﬁ ABJIAIOTCA ONPEACICHHBIMU W OAWHAKOBBIMU, HOI[O6H]::IM o6pa30M
MOXHO MHWHUMH3UPOBATH OLUCHOUYHBIE 3aITyCKH OJid TCCTUPOBAHHA HOBBIX HapTI/Iﬁ cpea 1o
OTHOIIEHHIO K HCIOJb3yeMbiM cpenaMm. Takum oOpa3om, B JaHHOW OOJACTH CYLIECTBYET
HeO6XOI[I/IMOCTb B Cpe€aax najid KYJbTHBUPOBAHHA KIIETOK MIICKOIMUTAOIIUX, A€ CpPEAbI
ABJIAIOTCA XUMHWYECCKU OINPEACIICHHBIMHU U HE COACPXKAT CBIBOPOTOK U TUAPOJIU3ATOB, HUIIHA
cpenpl He COmep:kaT ChIBOPOTOK W COAEpKAT HU3KHE KOHTPOJIUPyEMbIE YPOBHHU
TUAPOJHU3aTOB, U IIPU 5TOM O6eCHeLII/IBaI'OT 3HAYUTEIbHBIA U aKTUBHBIN POCT U MOOACPIKAHUC
KJIETOK W TPOAYKLUI OnodapMarieBTUYECKUX JIEKAPCTBEHHBIX BEIIECTB C BBICOKHUMHU

TUTPaMHU.

Kparkoe pacKkpbITHE HACTOSIIET0 H300PeTeHHs!

ABTOpBI H300pETeHUs CAENAIN HEOXKUIAHHOE OTKPBITHE, YTO N0OaBIIEHNE OPHUTHHA,
C MyTpecHWMHOM ujiu Oe3, B Cpenbl s KyJbTUBUPOBAHUS KJIETOK, KOTOPbIE HE COAEpIKaT
ceiBopoTkH ("OS" cpempl) yBeIUINBAET JKU3HECTIOCOOHOCTD U IJIOTHOCTh KJIETOK, YMEHBIIAET
BpeMsl YIBOCHHS KJIETOK M OOECIeuMBaeT MPOMYKLHUIO OeKa 3TUMH KJIETKAMU C BBICOKHUMHU

TUTpaMu. ABTOPBI H300peTeHNs Takke BhIIBUIM, 4TO OS cpenbl, KOTOpbIe COAEPIKaT HU3KHE



WIN CJIEOBbIE KONIWYECTBA OENKOBBIX THAPOJIM3ATOB WM XHUMHYECKH OIPEAEIICHBI
(Harpumep, He copepkaT O€JNKOBBIX T'HAPOJINM3AaTOB), B YaCTHOCTH OOECIEUHBAIOT
JKU3HECTIOCOOHOCTh M TUIOTHOCTb BOCCTAHOBJIEHHBIX KJIETOK, BPEMsl YABOEHHs KIETOK H
NPOIYKIHIO O€NKa C BBICOKMM TUTPOM.

B omHOM M3 acmekToB M300peTeHHE OTHOCUTCS K Cpele ISl KyJbTHBHPOBAHUS
KJIETOK, KOTOpasl He COJAEP>KUT CbIBOPOTKHU U COAEPKUT No MeHbiuer mepe 0,09 MM + 0,014
MM opHuTHHA. B 0OOHOM M3 BapHaHTOB OCYLIECTBJIEHUS OPHUTUH MPUCYTCTBYET B CPelne 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 M, 0,6 £ 0,09 MM umu 0,9 + 0,14 MM opnautuHa. B omnpeneneHHbIX
BapUaHTax OCYLIECTBJICHUSl Cpela Takxke coaep:kuT nmo menbiner mepe 0,20 +£ 0,03 MM
nyTpecuuHa. B oOmnpeneneHHpIX BapUaHTax OCYIUECTBJICHHs] IOMOJHUTEIbHBIM MyTPECLIUH
COZIEPIKUTCST 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 nyrtpecuuna. B ompeneneHHbIX
BAPUAHTAX OCYLIECTBJIEHHUS cpema comepxur < 7,5 r/n ruaponusata. B omnpeneneHHBIX
BapUaHTaX OCYILECTBJICHUS CPefa HE COAEPKUT HUKAKOrO THAPOJIN3aTa.

B onHOM M3 BapuaHTOB OCYILIECTBIEHHS Cpeaa COAEP>KUT OCHOBHYIO Cpefy, KOTopas
XUMHYECKH OIpeJeNieHa, TaKyld KaK CaMOCTOSITENIbHO pa3pabOTaHHBIA COCTaB  WJIH
KOMMEpPYECKU OCTYIMHAsi OCHOBHAs cpena. B OMHOM M3 BapuHaHTOB OCYILECTBJICHMS NOJIHAS
cpena sBJISIETCSl XUMUYECKH ONPENEICHHON, He COAep Kalled ChIBOPOTKU U HE COAep Kallen
TUpONIH3aTa.

B omnpeneneHHbIX BapuaHTax OCYINECTBJICHMsI CpeNa, KOTOpash HAaxOOMUTCs B €€
NPUTOAHON KOHLEHTpalwu (Hanpumep, 1X), cogepkut no MeHbieil mepe 40 £ 6 MM uim 1o
MeHblel mepe 70 = 10,5 MM cmecn aMMHOKHUCIIOT WJIM COJIEH aMMHOKHUCIOT. B ogHOM 13
BAPUAHTOB OCYLLECTBJICHUs Cpea COAEPKUT N0 MeHbluel mepe 40 MM cmecn aMUHOKHCIIOT.
B sTOM MM apyromM BapuaHTE OCYLIECTBJICHHUS Cpela COAEPKUT MO MeHblied mepe 70 MM
CMECH aMHHOKHCJIOT. B OIHOM W3 BapHaHTOB OCYIUNECTBJICHHS CMECh AMHHOKHUCIOT (C
3aMETHBIM HCKJIFOUEHHEM TIJyTAMHHA, KOTOPBIH MOXHO A00aBisTH OOpaTHO B Cpeny B
Ka4ecTBe O0ABKM B MOMEHT HCIIOJIb30BAHMS) CONEPIKUT AJaHWH, apTUHUH, aclapardH,
acNaparuHOBYIO KUCJIOTY, HUCTEUH, NTyTAMUHOBYIO KUCJIOTY, NIMLIMH, TUCTUAWH, U30JICHLIVH,
JEeULWH, JIU3UH, METHOHUH, (PeHUJIAIAaHH, MTPOJIMH, CEPHH, TPEOHHUH, TPUNTO(AH, THPO3UH U
BAJIVH.

B onpeneneHHbIX BapuaHTax OCYLIECTBICHUS CpeAa COAECPKUT OAHY UM HECKOJBKO
JKUPHBIX KUCJIOT. B OTHOM KOHKPETHOM BapHaHTE OCYIUECTBJICHHUsS Cpefa COAEP>KUT CMECh

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



KHCJIOTBI FJTH TIPOU3BOHBIE JKUPHBIX KUCIIOT BHIOPAHBI U3 TPYIIIIbI, COCTOSIIEH U3 JINHOJIEBOH
KHUCJIOTBL, TMHOJIEHOBON KUCJIOTBI, JIMIIOEBOU KUCIOTBI, OJJEMHOBOUW KHUCJIOTHI, NATbMUTHHOBOMN
KUCJIOTBI, CTEAPUHOBOM KHUCIIOTBI, apaxUANHOBON KUCJIOTHI, KUCJIOTHI, J1aypPUHOBOI KUCIOTBHI,
OereHoOBOW KHUCJIOTBI, KAnpUJIOBOWH KHUCJIOTBHI, JIAYPHHOBOH KHCIOTHI, T€KCAHOBON KHCIIOTHI,
JIUTHOLIEPUHOBOW KUCJIOTBL, MUPUCTUHOBOM KUCJIOTBI, 1 OKTAHOBOW KUCIIOTBL.

B onpeneneHHbIX BapHaHTax OCYLIECTBJIEHUs Cpea COAEPIKUT CMECh HYKJIEO3UOB.
B ogHOM M3 BapuaHTOB OCYILIECTBJIEHMsI CPEAA COAEPKUT aA€HO3UH, I'YAaHO3MH, LIUTUAMH,
YPUIWH, TUMUAIUH W THTIOKCAHTHH.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS Cpela COAEpPKUT cMmech coneil. Conu
BKJIFOYAKOT JIByXBAJIEHTHBIE KaTHOHBI, TAKU€ KaK KalbLMi U MarHuil. B ogHOM U3 BapuaHTOB
OCYILIECTBIICHUs Cpella COMEPKUT XJIOPUA KanbLus U Cyib(ar mMarHus. Jlpyrue comm Moryr
BKJIFOUaTh conu ocdara.

B koHkperHOoM BapumaHTe ocymectBieHus cpena (1) comepxur < 7.5 /7
ruaponusata, (2) He comepKuT ChiBOpoTKH, (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 TOTIOJIHUTENIBHO COAEPIKHT
0,20 + 0,03 MM, 0,35 + 0,06 wnu 0,714 + 0,11 MM nytpecuuHa, (5) COAEP>KUT MO MEHbLIEH
mepe npubmusutTensHo 40 MM uaM Mo MeHblied Mepe mnpubnusutensHo 70 MM cmecu
AMHUHOKHCIIOT, BKJIFOYasl aJlaHWH, aprMHMH, aclaparvH, aclapardiHOBYKO KHCIOTY, LIUCTEHUH,
[JyTAMUHOBYIO KHUCIOTY, TJIMLUH, THUCTUAWH, W30JIEHIUH, JEWLUH, JU3UH, METHOHHH,
(eHnnanaHuH, TPOJUH, CEPHH, TPEOHUH, TPUNTOPAH, TUPOSHUH U BajuH, (6) COAEPIKUT
TOKO(EPOJ U CMECh KUPHBIX KUCIOT, (7) CONEPKUT CMECh HYKJIEO3HUIOB, BKITFOYAs aI€HO3MH,
I'YAHO3WH, LWUTUAWH, YPUIWH, TUMHIAH M TUNOKCAHTHH U (8) COAEPIKUT CONU KaJbIIHA,
marHus u ¢pocdara.

B npyrom acnekrte m300peTeHHe OTHOCHUTCSI K CIOCOOY KYJIbTUBHPOBAHHS KJIETOK B
cpene Ui KyJbTHBHPOBAHHUS KJIETOK, TAKOW Kak JIFOOOW BapUAHT OCYIIECTBJICHUS CPEIbl,
ONMCAHHBIN B YKa3aHHOM BBIIIE acriekTe. B OMHOM M3 BapHaHTOB OCYLIECTBIEHHS B CIIOCO0E
UCIIOJIB3YIOT 3Talbl Pa3MHOXKEHUS WM MOAJEP)KaHUs KJIETKU UM KIETOK B cpefle, KOTopas
(1) comepxur < 7,5 r/n rumponuszata WM HE CONEPKUT THAPOIHM3arta, (2) HE COAEPIKUT
CBIBOPOTKH, (3) CONEPKUT OPHUTHUH B KOHLEHTpAlMH No MeHbined mepe 0,09 MM + 0,014
MM (4) 1 HeOOs3aTEeNBHO COAEPIKUT MyTPECLUH, HAapuMep, mo MeHbineld mepe 0,20 + 0,03
MM.

B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS KJETKAa WJIM KJIETKH MPEACTaBISIOT
coOOH KJIETKH MIIEKOTIMTAIOIINX, KJIETKH MTHL, KJIETKH HACEKOMBIX, KJIETKH APOXCKEH WIN

KJIeTkn Oakrepuil. B OZHOM M3 BapHMaHTOB OCYINECTBJICHHUS KIETKH NPEACTaBISIIOT COOOH



KJIETKH MJIEKOIUTAOLIUX, TIPUTOAHBIE ISl MOJMYYEeHUsI PEKOMOMHAHTHBIX OEJIKOB, TaKHue Kak
knetkn CHO wnu npoussogneile CHO-K1. B onpeneneHHbIX BapHaHTax OCYIIECTBICHMUs
KJIETKH 3KCIPECCUPYIOT MPEACTABISIOMNN HHTEpeC OENIOK, TaKOH Kak OMOTepaneBTUYECKHMA
Oenok. buorepaneBTuueckuil O€JIOK MOMKET MPENCTABIATH COOOH aHTUT€HCBS3BIBAOIIUI
OeJIoK, KOTOpBIH MOXeT comepkaTh Fc-nomen. B onpeneneHHbIX BapuaHTaX OCYINECTBICHUS
NPEACTABISIOIMNN HHTEepec Oeslok mpeacrasisier codol ciautelil Oenok peuentop-Fc, Takoit
kak Mosekyna scFv wmnmm monekyna-noBymka. MONEKyJBI-TOBYIIKH BKJIIOUYAKOT OENKH
nopymiku VEGF wu nosymku IL-1. B omnpeneneHHbIX BapuaHTax OCYILECTBIEHUS
NPEACTABIAIOIMUN  MHTEpec Oenok  mpexacraBisieT coOOH  aHTUTENO, Takoe  Kak
I'YMaHU3UPOBAHHOE MOHOKJIOHAJIBHOE aHTUTENO, Oucnennpuieckoe aHTUTENO K (parMeHT
aHTUTENA.

IIpuHNMas BO BHUMaHHUE IOJIOKUTEIbHOE AEHCTBHE HAa POCT KJIETOK AOOABICHUS B
HE COAep’Kale ChIBOPOTKU CpeIbl OPHUTHHA WJIM KOMOWHAIIMM OPHUTHHA U INyTPECLHMHA,
BpeMsl YABOEHHS KJIETOK, KyJbTHBHPYEMbIX 3THM CIIOCOOOM, cocTaBisieT He Oonee 30 4acos.
B onHOM M3 BapmaHTOB OCYINECTBJICHUS BpeMsl YIBOGHHUS KIETOK COCTaBisieT He Oonee 24
4yacoB. B OIHOM M3 BapuaHTOB OCYLIECTBJICHMs] IPU CPAaBHEHUU POCTA KJETOK B CPEAax,
koTopeie coxepxkutr menee 0,09 + 0,014 MM opuutuna (wniu menee 0,09 + 0,014 MM
opuutuHa u menee 0,2 + 0,03 MM myTpecnuHa), BpeMsl YABOEHHUS IMPHU POCTE KIETOK IO
STOMY CIOCOOy COCTaBJsieT 1O MEHbIIeH Mepe OAHYy TpPeTb OT BPEMEHH YIBOCHHUS
CpaBHUBAaE€MON KOHTPOJIBHON KYJIbTYpPBI.

[Tono6HbIM 00pazoM, noOaBJIeHHEe OPHUTHHA, OTAEBHO WM KOMOMHALIMK OPHUTHHA
U IyTPECLIMHA, B HE COAEPIKALIUE CHIBOPOTKH CPEIbl MO3BOJSET KYyJIbTUBUPYEMBIM KJIETKAM
AOCTHraTh OoJiee BBICOKOW IUIOTHOCTH KOJHYECTBA JKHU3HECIIOCOOHBIX KJIETOK, 4YeM Oe3
no0aBJIeHUs] OPHUTHHA WJIM KOMOWHALIMK OPHUTHHA U MyTpPecLuHa. B OgHOM M3 BapHaHTOB
OCYyILECTBIIEHUs] HE COIeprKalllell ChIBOPOTKM U He conepskauneil rugpomnuszara OS cpenbl
KYJbTypa KJIETOK CIIOCOOHA JOCTUTaTh IUIOTHOCTH KOJHYECTBA JKU3HECHOCOOHBIX KIETOK,
KOTOpasi o MeHbuleld Mepe Ha 15% Bbllle, 4eM y CXOAHON KyJNbTYpbl KJIETOK B CXOIHOMU
cpene AJsA KyJbTUBHPOBAHUs KJIETOK, koTopas coaepxkut menee 0,09 + 0,014 MM opHuTHHA
(umn menee 0,09 + 0,014 MM opuutnHa u Menee 0,2 + 0,03 MM nyTpecuuHa). B npyrom
BapHaHTE OCYLIECTBJICHUs HE cojeprkalllell ChIBOPOTKU U He copepxkaiuned ruaponuzara OS
cpenbl KyJbTypa KJETOK CIIOCOOHA IOCTUIaTh IUIOTHOCTH KOJHYECTBA JKU3HECITOCOOHBIX
KJIETOK, KOTOpasi MO MEHbIIEW Mepe B 3 pa3a BBIIE, Y€M Yy CXOAHOW KyJBTYpbI KJIETOK B
CXOIHOU cpene AJsl KyJbTUBUPOBAHUS KIETOK, KoTopas coaep:kut Menee 0,09 + 0,014 mM

opuutnHa (nmm meHee 0,09 + 0,014 MM opuutuHa 1 Meree 0,2 + 0,03 MM myTpecuuHa).



B npyrom BapuaHTe OCYIIECTBIIEHHs CIOCOO BKIJIOUAET 3Tar JOOABJICHUS B CPEdy
111 KyJIbTUBUPOBAHMS KJIETOK OHOH MITM HECKOJIBKUX H00aBOK B MOMEHT HCIONIb30BaHuUs. B
OTIpEIeNIEHHBIX BApUAHTAX OCYLIECTBIECHUS 0OaBKa B MOMEHT HCIIOJIb30BAHUS MPEACTABIISET
coboit mobdoe omHo i Heckoybko w3 NaHCOs3, ryramuHa, wHCYIMHA, TIHOKO3bL, CuSQOy,
ZnSQ4, FeClsz, NiSO4, Nas DATA u uutpara Naz. B ogHOM U3 BapuaHTOB OCYLIECTBICHUS B
crocobe HCIONB3yIOT 3Tan A00aBIeHHS KaKAOrO U3 MPHUBEAEHHBIX HUKE XHMHYECKHX
BEIECTB, N00ABIsIEMbIX B MOMEHT WCIOJB30BAHUS B CPEAY U KYJbTUBHPOBAHUS KIIETOK:
NaHCOs3, rnyramuH, uHCyauH, riroko3a, CuSO4, ZnSO4, FeCls, NiSOs4, Nas 9/ITA u uutpar
Nas. B ompeneneHHbIX BapHaHTaX OCYINECTBJIEHUS M00ABKHM B MOMEHT HCIIOJIb30BAHUS
MO>KHO 100aBISTh B CPeNy U3HAYAIBHO.

B xOHKpeTHOM BapuaHTe OCYIUECTBIECHMs, B OJHOM M3 AaCIEKTOB IPEeNOCTaBJIECH
Croco0 KyJIbTUBHUPOBAHMS KJIETOK B HE COZAEp Kalled CHIBOPOTKU Cpere, KOTOpash COAEPIKUT
(1) opautuH B Mr060i# koHueHTpauuu u3 0,09 + 0,014 MM, 0,3 £ 0,05 MM, 0,6 £+ 0,09 MM unu
0,9 £ 0,14 MM B cpeze sl KyJbTHBHPOBAHUS KIETOK; (2) HEOOS3aTENbHO TOMOJHUTENBHO
nyTpecuuH B Jt000# koHuentpauuu u3z 0,20 £ 0,03 MM, 0,35 + 0,06 uu 0,714 + 0,11 MM,
(3) mo menbIneit mepe mpudnuzuTenbHO 40 MM WK O MeHbIIeH Mepe mpudau3uTenbHo 70
MM cMecH aMHUHOKHCIIOT, COnepKalledl ajaHWH, apriHHH, aclaparuH, acraparuHOBYIO
KHCJIOTY, [IUCTENH, TIIyTAMUHOBYIO KUCJIOTY, TJIMIMH, THCTUANH, U30JEHLINH, JIEHINH, JTH3HH,
METHOHHH, ()EHWIAJAHUH, MPOJHH, CEPUH, TPEOHUH, TpuntodaH, THPO3WH U BajuH, (4)
TOKO(EpPOa M CMECh XKUPHBIX KHUCJOT, (6) CMeCh HYKJEO3HMIOB, COAEPKAINYI0 aICHO3MH,
I'YaHO3WH, LUTUIWH, YPUIAWUH, TUMUIAWH U TUIOKCAHTUH, W (9) CONM KalbLUs, MarHus U
docdara, rme cpeaHee BpeMs YABOCHHS KIETOK, KYJbTHBHPYEMBIX 3TUM CIOCOOOM,
coctaBysieT He Ooyee 24 YacoB MM MO MEHbINEH Mepe OIHY TPEThb BPEeMsl YIBOCHHUS
CPAaBHHUBAaEMOH KOHTPOJIBHOM KYJBTYPBL, W KYJbTHBHPYEMbIE KJIETKH CHOCOOHBI K
JOOCTH)KEHUIO TUIOTHOCTh KOJIMYECTBA JKU3HECTIOCOOHBIX KJIETOK, KOTOpasi IO MEHbIIEH Mepe
Ha 15% Bbile wiu 1o MeHbIleH Mepe B 3 pasa BbIlIE, YeM y CXOAHOHN KyJbTypbl KJIETOK B
CXOAHOU cpeAe AJsl 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
APYyroM BapUaHTE OCYLIECTBJICHUS KYyJIbTypa KIETOK CIOCOOHA IOCTUTaTh IUIOTHOCTH
KOJINYECTBA JKU3HECTIOCOOHBIX KIIETOK, KOTOpas IO MEHbIIEeH Mepe B 3 pas3a BhILIE, YeM Y
CXOHOHM KyJBTYpbl KJIETOK B CXOIHOW cpene Aisl KyJbTHBHPOBAHUS KIETOK, KOTOpas
cogepxut MeHee 0,09 £ 0,014 MM opuutnnaa (mmu menee 0,09 + 0,014 MM opHHTHHA U
menee 0,2 + 0,03 MM nyTpecunHa). B o1HOM 13 BapHaHTOB OCYLIECTBICHHS CpPea COAEPIKUT

<7,5 r/n rugponusara; a B APYroM BapUAHTE OCYIIECTBICHUS HE CONEPKUT THIPOIIH3ATOB.



B gpyrom acmekre m300peTeHME€ OTHOCHUTCS K  Cmocol0y — MONy4YeHHs
NPEACTABISIIOIEro MHTEpeC Oenka ¢ HCroib3oBaHWEeM 3TarnoB (1) BBeOeHHS B KIETKY
MOCJIEIOBATENbHOCTH HYKJIEMHOBOM KUCJIOTBL, KOAUPYIOLIEH NpeACTaBisIoIIeld HHTepecC
Oenok; (2) orOopa KJIETOK, HECYIIHX 3Ty IMOCIeAOBATEIbHOCTh HYKJIEMHOBOU KHCIOTHI, (3)
KYJbTHUBHPOBAHUS OTOOPAHHBIX KJETOK B OJHOM H3 BAapPHAHTOB OCYIIECTBICHUS HE
cojiepskalllell ChIBOPOTKH Cpefa [JIsl KyJIbTUBUPOBAHMS KJIETOK, OMMCAHHOM B IEPBOM aCIIEKTe
WK TI0 JIIOOOMY BapUaHTy OCYLIECTBIEHHs CIOc00a, OMMCAHHOTO BO BTOPOM acriekTe; u (4)
SKCIPECCHs TMPEACTABIAIOMEr0 HHTEpeC OeNka B KIIETKaX, 7€ MPEACTABISIIOMUN HHTEpeC
Oenok cekpeTupyercss B cpeay. B ompeneneHHbIX BapHaHTax OCYIIECTBIEHHS KIETKH,
UCTIONB3YeMble JJIs1 TIOJydeHUs Oenka, MPEeACTaBISIIOT COOOH KIETKM MIIEKOIUTAIOINNX,
CrocOOHBIE K MPOAYKIMH OHOTEparneBTHYeCKOro cpencrsa, takue kak kierku CHO, 293 u
BHK wnu moboe ux mnpousBogHoe. B OZHOM M3 BapHMaHTOB OCYLIECTBICHHUS KJIETKH
npenacrapisitot codoit knerkn CHO, Takue kak knerku CHO-K1.

B onpeneneHHBIX BapuaHTax OCYINECTBICHUS MNPEACTABISIOIIMNA HMHTEpeC Oesok
NpencTaBiasier coOOM  aHTHIeHCBsI3bIBAIOINMI  Oenok. B ompeneneHHbIX — BapHaHTax
OCYLIECTBJICHHs TIPEICTABISIIOIUI HHTEpeC OeNIOK MmpeacTasisier coboit Oenok, conepsraui
Fc-nomen. B HekOTOpBIX ciydasix, 3TH ABa NPEACTABISIOIUX HHTEpeC OeaKa MOTyT
NIePEKPBIBATHCS, HATIPUMED, TaK KaK B Cliydae cuToro Oeska pernentop-Fc, anturena u 6enka
ScFv. Takum o00pa3oM, B ONpeneNeHHbIX BapHAHTAX OCYINECTBJICHUS MPEICTaBIISIOIHI
uHTEepeCc OEJOK MpencTaBiseT COOOW AaHTUTENIO, TaKOe KaK AaHTHTENO YeJIOBeKAa MU
I'YMaHU3HPOBAHHOE AaHTUTENO, (parMeHT aHTHTeNa, Takod kak Fab wmm F(ab'),
oucnenuduueckoe aHTUTENO, MOJIEKYJIa-JIOBYIIKa, Takas kKak jJoBymka VEGF wim noBymka
IL-1, monekyna ScFv, cnursiii 6eok pactBopumoro TCR-F¢ umu 1.1

B onHOM M3 BapHaHTOB OCYINECTBIIEHHSI MPEACTABIIOIUI HHTEpEC OENIOK CrIocobeH
NPOAYLUPOBATECA MPU CPEIHEM CEMHJIHEBHOM THUTPE, KOTOpBIN MO MeHbIlueld mepe Ha 7%
BbIIIE, TIO MEHbIIEH Mepe Ha 14% Bbime, mo MeHblner mepe Ha 80% BbIIIE, MO MEHbBINEH
Mepe B [1Ba pa3a BbILIE WJIM [10 MEHbILEH Mepe B TPU Pas3a BbILIE, YEM CPEHUN CEMUIHEBHBIN
TUTP, MOJy4aeMblll y CXOAHBIX KJETOK B HE COJEpKallell CBhIBOPOTKH cpene A
KYJIbTUBHPOBAHUS KJIETOK, KoTopas coneput MeHee 0,09 + 0,014 MM opHuTHHA (M1 MEHEe
0,09 + 0,014 MM opnutnHa u Meree 0,2 + 0,03 MM nytpecuun) ("me OS" cpenp).

B KOHKpeTHOM BapHaHTE OCYIIECTBICHUS MPENCTABISAIOLINA HHTEpeC Oelok
npoayuupyor mocpenctsom (1) Beemenuss B kietky CHO mocriemoBaTenbHOCTH
HYKJICMHOBOW KHCJIOTBL, KOIUPYIOIIEH NPEACTABISIIOIINN HWHTEpec OeNoK, Takol Kak

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



MOCJIEZIOBATENIbHOCTh HYKJIEMHOBON KHUCIOTHL, (3) KyJbTUBUPOBAHHS OTOOPAHHBIX KIIETOK B
HE COJIep’Kalleil ChIBOPOTKH Cpene Uil KyJIbTHBHPOBAHHS KIETOK, KOTOpas COAEPKHUT (a)
OpPHUTHH B JIt000M koHUeHTpanuu u3 0,09 + 0,014, 0,3 + 0,05 MM, 0,6 + 0,09 MM wuyu 0,9 +
0,14 MM; (b) HeoOs3aTeNBHO AOMIONHUTEIBHO MyTPECUUH B 000 KOHIEHTparuu u3 0,20 +
0,03 MM, 0,35 + 0,06 wmu 0,714 + 0,11 MM, (c) no menbinei mepe 40 MM WK O MEHbIIEH
Mepe 70 MM cMmecM aMHMHOKMCIOT, COIEpsKallel: ajaHWH, AapruHuH, achaparu,
acTaparuHOBYIO KUCIIOTY, LIUCTEUH, IIIyTAMUHOBYIO KHCJIOTY, TJIMIMH, TUCTUINH, H30JICHIIHH,
JEeULNH, JTU3UH, METUOHUH, (peHUJIAIAaHWH, NTPOJIMH, CEPHH, TPEOHHUH, TPUNTO(AH, THPO3UH U
BanH, (d) TOkO(Eposl M CMeCh JKHPHBIX KHUCIIOT, (€) CMeCh HYKJICO3UIOB, CONEPKAaLIYIO
aleHO3MH, TYaHO3WH, LUTHIWH, YPUAMH, TUMUAMH U TUnokcaHTtuH, u (f) comu kampums,
maruus 1 ¢ocdara; u (d) saxcnpeccun npeacrasisroiero narepec 6enka B kiaerkax CHO, rrne
NPENCTABISIIOINI UHTEepeC OeNOK CEeKpeTUpyercss B cpeldy. B ompeneneHHbIX BapHaHTaX
OCYLIECTBJICHUsI HE COMEprKalllas ChIBOPOTKU Cpena Ui KyJbTUBUPOBAHUS KJIETOK MOXKET
comepkath < 7,5 I/ TUAPONM3ATOB WM B JPYTUX BapUAHTAX OCYIIECTBIECHHUS BOOOINE He

COAECpKaTh ruApOJIU3aTOB.

TloapoOHoOe pacKpbITHE HACTOSIINEIr0 H300pEeTeHUs!

3asBUTENN CHOEJIald HEOXKUOAHHOE OTKPBITHE, YTO M00aBJIEHHE OPHHUTHHA WU
koMOWHaIMK opHuTHHA U myTpecimHa ("OS cpena") yaydiiaer mioTHOCTh JKU3HECTIOCOOHBIX
KJIETOK, BpeMs YABOCHMsI KJETOK M TPOAYKIMIO Oelika KJIeTKaMH B KYJbTYpe KJIETOK
OTHOCUTEJIbHO HE COJeprKallel ChIBOPOTKU CPEIbl, KOTOpasi CONEPKUT OYEHb MaJio WA He
COAEP’KUT OPHUTHMHA WM OYEHb MAajiO WM HE COAEPKUT KOMOWHAIMU OpPHUTHUHA W
nytpecunna ("ue OS cpena').

Ilepen omucanueM KyJbTYp KJIETOK M CIIOCOOOB IO HACTOSLIEMY H300PETEHHIO,
ClieflyeT TOHSAThb, YTO O3TO H300pEeTeHHE He OrPAHHYEHO OMHCAHHBIMU KOHKPETHBIMH
cnocobaMu W 3KCIEPUMEHTAbHBIMU YCIIOBUS, TaK KaK TaKhe CHOCOOBI U YCIIOBUSI MOTYT
BapbUPOBaTh. TakXke CleayeT MOHUMATh, YTO TEPMHUHOJOTHS, UCIOJb3yeMasi B HACTOSIIEM
JOKYMEHTE, TMpeAHa3Hauy€Ha TOJbKO Ui LeJell ONUCAaHWs KOHKPETHBIX BapHAHTOB
OCYIIECTBJICHUS U HE TIPEeIHAa3HAYEHA IJIi OTPAHUYEHUSI.

Ecnu He onpeneneHo nHave, BCE TEXHUUECKHE U HAYYHBIC TEPMHUHBI, UCMOJIb3yEeMbIe
B HACTOSAIICH 3asBKEe, UMEIOT TO K€ 3HAYEHHUE, KOTOpOe OOBIMHO MOHUMAET CIEIUAIHCT B
o0jacTv, K KOTOpOH MPUHAMNEKHUT JaHHOe u3o0pereHue. XOTsS B MPAKTHYECKOM
OCYIIECTBJICHUH WJIH TECTHPOBAHUH HACTOSIIETO U300PETeHHsI MOKHO HCIIOJIb30BATh JIIOObIE

cnocoObl UM Marepuanbl, MONOOHBIE WM SKBHBAJICHTHbIE CHocob0aM U MaTepualiam,



OINMCaHHBIM B HaCTO;IL[[efI 3asBKE, OAJCC OMUHCAHBI ONPCACIICHHBIC KOHKPCTHBIC CHOCO6bI u
Marepuaibl. EnuHuIb], npeuKchl 1 CHMBOJIBI MOTYT OBITh YKa3aHbl B UX NpUHATBIX B CU
(1)opMaX. Huciosble AUAIas3oOHbl, YKAa3bIBACMbIC B HACTOAIIEM JOKYMCHTE, SABJISAIOTCA
OTKPBITBIMH, YTO O3HAYaeT, YTO OHM BKJIFOUAIOT YMCJA, ONpeAessiiolnue auana3on. Eciau He
yKa3aHO MHade, (POpPMbI €IMHCTBEHHOIO HHWCNA CJIEAyeT MOHMMAaTh, KaK O3HAUYAIOLIHe '"mo
MeHbllel Mepe OAuH u3". 3arjaBusi paseNioB, MCIOJb3yeMble B HACTOSILEM AOKYMEHTE,
npe€aHasHaA4YCHbI TOJBbKO AJIA OPpraHU3alfMOHHbIX ueneii, " UX HE CJICAYCT paCcCMaTpUBaTh, KakK
OrpaHUYMBAIOIINE OMUCAHHBIN 00beKT M300peTeHust. CrocoObl U yKa3aHUs, OMHUChIBAEMbBIE B
HaCTOALIEM OOKYMECHTEC, KaK IIPaBUJIO, OCYLICCTBJIAKOT O6H_[el'IpI/IH$[TbIMI/I U3BCCTHBIMU B
naHHOW oOjactu cmocobaMM W Kak ONUCAHO B pPa3IMYHBIX o0mux u  Ooee
CMeLMATM3UPOBAHHBIX CCBUIKAX, KOTOPbIE LIUTHPOBAHBI U OMHCAHBI HA BCEM MPOTSIKEHUH
HACTOSIIIEro OMUCAHUs, eCIM He yka3aHo uHave. 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, yKa3aHHbIE Ha BCEM
MPOTAXKEHUHN 3TOTO OIHMCAHUSA, MOJIHOCTBIO BKJIKOUYCHBI B HaCTOﬂH_[I/Iﬁ AOKYMECHT B Ka4C€CTBE
CCBLJIKH.

Onpenenenus

Kax ucnone3yroT B HacTosiieM qokymeHnrte "mentun”, "momunentun” u "Oenok" Ha
BCEM MPOTSUKEHUU OIMUCAHHS MCTIONB3YIOT B3aMMO3aMEHSIEMO, M OHHM O3HAYar0T MOJIEKYJY,
cozlepsKallyr0 1aBa uiau OoJiee aMHHOKHCIOTHBIX OCTaTKa, CBSI3aHHBIE IPYr C JAPYroMm
HeHTHI[HOfI CBA3BIO. HGHTI/II[ bI, nojgunenTuabl u 6CJ'IKI/I TAKKE€ MOIyT BKJHOYaTb
MOI[I/I(bI/IKaL[I/II/I, TAKHUE KaK TNIUKO3UJIHNPOBAHUE, IMPUCOCANHEHUEC JIUITNOB, Cy.]'[b(baTI/IpOBaHI/Ie,
FaMMa-Kap6OKCI/IJ'II/IpOBaHI/Ie OCTAaTKOB FHYTaMHHOBOﬁ KUCJIOTHI, AJIKUJIUPOBAHUE,
ruapokcrmpoBanne u AJlD-pubosmnuposanue. [lenTuael, momunentuabl U OETKA MOTYT
NPEACTABIATh HAYYHBIH WM KOMMEPYECKHIl MHTEpeC, BKIIFOYas OCHOBAHHbIE Ha Oenkax
JICKAPCTBCHHBIC CPEACTBA. B YaCTHOCTHU, NENTUABLI, MNOJHUIICIITUABI H 6eJ'IKI/I BKJIFOYAKOT
AHTUTECIA U XUMECPHBIC WU CJIIMTHIC 6eJ'IKI/I. HGHTI/II[I:;I, nmoJimnenTuabl U 66J'IKI/I MOJIy4arOoT
NoCpEaACTBOM peKOM6I/IHaHTHbIX JIMHUI KJETOK >KUBOTHBIX C HCIOJB30BAHUEM CHOCO6OB

KYJIbTUBHUPOBAHUS KIJICTOK.
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Kak w#crmonme3yroT B HACTOSAIIEM JOKYMEHTE, TEPMHUH ''Te€TepOJIOrHYHast
NOJMHYKJICOTUIHAS TTOCIIEIOBATEIbHOCTD" OTHOCUTCS K MOJMMEPaM HYKJIEMHOBBIX KHCIIOT,
KOIUPYIOIINX MPEACTABISIIOIINE WHTEepeC OEJNKH, TaKhe Kak XUMepHble Oenku (Takue Kak
MOJIEKYJIbI-JIOBYIIKH), aHTUTENA WK JacTu antuten (Hanpumep, VH, VL, CDR3), kotopsie
NOJIYYar0T B KadecTBe OMopapMalieBTHUECKOr0 JIEKApCTBEHHOTO BEIECTBa. | eTepoornyHyo
NOJMHYKJIEOTUIHYIO TIOCJIEAOBATENIbHOCTh (HANpUMeEp, TaKyl Kak MOCJIeIOBATEIbHOCTD,
KOIUPYIOIIYI0 XUMEPHBI OENoK WM IOCIEAOBAaTeNbHOCTD C  ONTHMHM3MPOBAHHBIMU
KOJIOHAMH, HE€ COAeprKallas HHTPOHOB IIOCIIENOBATENBHOCTD M T.J.) MOXHO IOJydYaTh
croco0amMy reHeTUYeCKOW MHXKEHEPUHM M BBOAUTH B KJIETKY, TJI€ OHa MOXET HAaXOIUTHCS B
KAQ4eCTBE SIUCOMBl WJIM HHTETPUPOBATbCS B TE€HOM  KJETKH. [ eTeposoruuHas
NOJMHYKJIEOTUHAST  TIOCJIEOBATENbHOCTh MOKET MPEACTaBIATh COOOH  NPUPOIHYIO
HIOCJIEIOBATENIbHOCTh, KOTOPYIO BBOIST B HKTOIMUYECKYIO 00JIaCTh B T€HOME MPOAYLUPYIOIIEH
KJIeTKU. ['eTeposornyHasi MoJunenTUaHas MOCIe0BATEIbHOCTh MOXKET MPEACTABISATh COOOM
NPUPOAHYIO IOCIENOBATEIbHOCTh APYroro OpPraHu3Ma, TaKyl Kak IOCJIENOBaTENbHOCTD,
KOZIUPYIOIIasi OPTOJIOT YeJIOBeKa.

"AHTHTENO" OTHOCHTCSI K MOJIEKyJie MMMYHOIJIOOYJIMHA, COCTOSALIEH W3 YeThIpex
MOJUNENTUIHBIX leneit, nByx Tspkenbix (H) memeit u aByx serkux (L) memeit, cBs3aHHBIX
Mekay coOoi mucyabGuaHbiMU CBs3siMH. Kasknast Tsokenasi Lenb CONEpKUT BapuabeIbHYIO
obnacte Tspkenod nerm (HCVR wiam VH) U KOHCTaHTHYHO 00JacTh TSDKEJIOW LEIH.
KoHcranTHast obnacte Tspkenon uenu copepxkut Tpu nomena, CH1, CH2 u CH3. Kaxnas
Jierkasi Lenb COAEPKUT BapuadeabHYI0 OOJacTh JIETKOW IENd W KOHCTAHTHYK O00JIaCTh
nerkoii uenu. KoHcTaHTHast 001aCTh JIETKOW Lienu COCTOUT u3 oaHoro aomeHa (CL). Obnactu
VH u VL MOXHO JAONOJHHUTENBHO MOAPA3ACINTh HAa O0JAacTH runepBapuabeIbHOCTH,
Ha3bIBAE€Mble ONpPENEeNAIOIUMI KoMIuieMeHTapHoCcTh obnactsmu (CDR), uepenyembiMu C
00NacTsIMH, KOTOpbIE SIBISIFOTCS 0OJiee KOHCEPBATUBHBIMH, HA3bIBAEMBIMU KapKaCHBIMHU
obmactsimu (FR). Kaxxnast VH u VL coctout u3 tpex CDR u wetsipex FR, pacnonoxeHHbIX
ot N-konua k C-xonny B cienyromem nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.
TepMun "antureno" BKIIOYAET yKa3aHHE HAa TIIMKO3UIMPOBAHHBIE U HETVIMKO3WJINPOBAHHBIE
UMMYHOTTIOOYJIMHBI JTIFOOOT0 HM30THINA HJIM TOAKjiIacca. TepMHH "aHTUTENO" BKIFOYAET
MOJIEKYJIbl AHTUTEJN, TOJy4aeMble, SKCIPECCHPYEMBbIE, MPOM3BOAUMBIE MM BBIICISEMbIE
PEeKOMOMHAHTHBIMH CIOCOOaMH, TaKWe€ KaK aHTHTENA, BBIAENSEMBbIE M3 KJIETOK-XO3SIEB,
TPaHC(ULMPOBAHHBIX JJISI 3KCIPECCHU aHTHTENa. TEepMHH aHTUTENO TaKXkKe BKIJIOYAeT
oucnenuduyueckoe aHTUTENO, KOTOPOE BKIIKOYAET IeTepOTETPaMEpPHBI WMMYHOTJIOOYIINH,

KOTOprfI MOJKET CBSI3BIBATLCS OOJiee 4YeM C OOAHUM  PA3JIUYHBIMH  STIUTOIAMMU.
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bucnenmduueckue aHTHTENa B OCHOBHOM ONMCAHBI B MyOnukanuu nareHTHOH 3asaBku CIIIA
Ne 2010/0331527, koTopasi BKJIFOUEHA B HACTOSIIIYEO 3asiBKY B KQUeCTBE CCHLIKH.

Tepmun "aHTHUreHcBsi3bIBaromasi 4actp" aHTHTENa (Wiuu "¢parMeHT aHTUTENa")
OTHOCUTCSI K OJHOMY WJIM HECKOJbKMM (parMeHTaM aHTHTENa, KOTOPbIE COXPAHSIOT
CIIOCOOHOCTh K  CIEUU(UUECKOMY CBS3BIBAHHIO aHTHreHa. [IpuMepsl CBA3BIBAIOIINX
(parMeHTOB, BKJIFOYa€MbIX B TEPMHH "aHTUT€HCBI3bIBAIOINAS YACTh" aHTUTEINA, BKIIOYAIOT (1)
¢parmenT Fab, onHoBanentHelil (parmeHT cocrosimuii u3 nomenoB VL, VH, CL u CHI; (i1)
¢parment F(ab'),, nByxBanenTHeIi Pparment, cogepxkamuii 1sa ¢pparmenta Fab, cBs3aHHBIX
IUCyNb(GUAHBIM MOCTHKOM B IIapHHpHOW oOmactu, (ii1) ¢parment Fd, cocrosmuii u3
nomernoB VH u CHI; (iv) ¢pparment Fv, cocrosmuii u3 nomeHos VL u VH onHoro mnieuda
anrurena, (v) pparment dAb (Ward et al. (1989) Nature 241:544-546), KOTOpPbIH COCTOUT U3
nomena VH, (vi) BeimeneHHass CDR u (vii) scFv, KOTOpBIIi COCTOUT U3 IBYX JOMEHOB
¢parmenta Fv, VL u VH, coeaMHEHHbIX CHHTETHYECKHUM JIMHKEPOM C (OPMHUPOBAHHEM
onHo# OenkoBod menu, B Kotopoi obmactu VL m VH cmapusarotcs ¢ (opMupOBaHHEM
OHOBAJEHTHBIX MOJIEKYJ. B TepMmuH "aHTHTena" Takke BKIIOYEHBl 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€HCBSI3BIBAOLIASI YaCTh MOTYT OBITh YacCThIO
Oonee KPyMHON MOJIEKYJIBI HMMYHOAATe3UH, (POPMUPYEMOIl MOCPEACTBOM KOBAJIEHTHOU WJIH
HEKOBAJICHTHOW aCCOLMALIMM AaHTUTENAa MM YacTH aHTUTENa C OJHUM WM HECKOJbKUMH
ApyrumMu OenKaMHu Wi mentuaaMu. [IpuMepbl TaKuX MOJIEKYJ UMMYHOAIT€3HH BKJFOYAKOT
UCIIOJIB30BAaHUE OO0JACTH CEPAICBHHBI CTPENTABHAMHA C TMOJyY€HHEM TeTpaMepHOH
mosiekysbl scFv (Kipriyanov et al. (1995) Human Antibodies and Hybridomas 6:93-101) u
UCIIOJIB30BAaHUE OCTaTKa [UCTEUHA, MapKepHOro nentuaa u C-KOHIEBOW MOJUTHCTUANHOBON
METKH C TIOJy4eHHEM JIBYXBAJIEHTHON 1 OMOTHHUINPOBAaHHOUN MoJiekyibl scCFv (Kipriyanov et
al. (1994) Mol. Immunol. 31:1047-1058). Yactu antuTen, takue kak (parments! Fab u
F(ab'), MO)xHO moONMy4aTh M3 LENBIX AHTUTEN OOLIETIPUHSTBHIMH CIIOCOOAMH, TaKMMH Kak
pacIieryieHne LeNbIX aHTUTENl MaranHOM WM TNencuHoM. Kpome Toro, aHTuTena, 4acTd
AHTUTEJ] U MOJIEKYJIbl HMMMYHOAQII'€3UH MOXKHO IOJIy4aTh C UCIIOJNBb30BAHHUEM CTaHIAPTHBIX
TexHosoruii pekomOuHanTHON JIHK, mmpoko n3BecTHIX B maHHOW obmactu (cM. Sambrook
et al., 1989).

TepmMun "aHTuTENO YenoBeka" TMpefHA3HAY€H /i BKJIOUEHUS AaHTUTEN C
BaprabeTbHBIMI M KOHCTAHTHBIMH OOQJIACTSIMH, MPOHCXOISIINMHU U3 TMOCIENOBATEIbHOCTEH

UMMYHOTJIOOYJIMHOB 3apPOJBILIEBON JIMHUU YeJIOBEKa. AHTHTENA YeJIOBeKa MO U300PETEHHIO
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MOTYT BKJIIOYaTb OCTaTKM aMMHOKUCJIOT, HE KOAMPYEMbIE IOCJIEN0BATENbHOCTIIMU
UMMYHOTJIOOYJIMHOB 3apOBIIIEBON JIMHHEHW uYenoBeKa (HampuMmep, MyTalLH, BHOCHMbIE
MOCPEICTBOM CITYYAaHHOTO MJIH CalT-crennUIecKoro MyTarenesa in vifro Wiu IOoCPeICTBOM
COMAaTHYECKHX MyTauuil in vivo), Hanpumep, B CDR u B wactHoctu CDR3. Opnako, kak
HCTIOJIB3YIOT B HACTOSIIIEM JIOKYMEHTE, TEPMUH "aHTHUTEJIO YEJIOBEKA" HE MpeaHa3HA4YeH JJIs
BKJIFOUEHUS] aHTUTEN, B KOTOPbIX HAa KapKacHbIE MOCJIEIOBATENbHOCTH YEJNOBEKa MPUBUTHI
nocaenosatenbHocTd  CDR, mnpoucxonsiue u3 3apOAbIIeBON JIMHUU JPYyroro BUAa
MJIEKOIUTAOLIUX, TAKOTO KaK MBbILIb.

Kak ucnosib3yroT B HAcTOSIIEM AOKYMEHTE, TEPMUH "PEKOMOMHAHTHOE AHTUTEIO
4yenoBeka" MpeAHa3HAa4YeH MJsl BKJIIOUEHHUS BCEX AHTUTENl YeJIOBEKa, KOTOpble MOJy4aroT,
HKCIPECCUPYIOT, MPOU3BOAAT WM BBIACISIIOT PEKOMOMHAHTHBIMH CHOCO0AMH, Takue Kak
AHTUTEJA, DKCIPECCUPYEMble C HCIOJIb30BAHHEM PEKOMOMHAHTHOTO 3KCHPECCHUPYIOLIETO
BEKTOpa, TPAHCPHULUPYEMOrO B KJIETKH-XO35€Ba, AHTHUTENA, BbIAENsieMble U3 OHONUOTEKH
PEKOMOMHAHTHBIX, KOMOMHATOPHBIX AHTHUTEJ YEJIOBEKA, AHTHTEJNA, BBIACISIEMbIE Y KHBOTHBIX
(HanpuMep, MbllIel), KOTOpbIe SBISIFOTCS TPAHCTEHHBIMH IO I'€HAM HMMYHOTJIOOYJIHOB
yenoBeka (cM. Hanpumep, Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295), unu antutena
HoJTy4aeMble, SKCIIPECCHpPyeMble, NPOU3BOANMMBIE WM BbIIENsAeMble JIOOBIMH JAPYTUMH
criocodamy, KOTOpBIE BKJIFOYAIOT CIUTAHCHUHT MIOCTIEIOBATEIbHOCTEH I€HOB
UMMYHOTTIOOYJIMHOB ~ 4ejioBeka ¢ apyrumu  nocnenoBarenbHocTsimu  JIHK.  Takue
PEeKOMOMHAHT AaHTHUTEJAa 4YeJIOBeKa CONEPKUT BapuabeibHble M KOHCTAHTHBIE OOJIACTH,
NPOUCXOSAINNE M3 MOCIENOBATEIBbHOCTEH WMMYHOIJIOOYJMHOB 3apOABIIIEBON  JIMHUA
yenoBeka. OIHAKO B ONpPENENCHHBIX BAPUAHTAX OCYINECTBJICHUS TaKUe PEKOMOWHAHTHBIC
AHTUTEJIA YEJIOBEKA MOJBEPralT MyTAreHe3y in Vifro (MiH, KOTrJa UCHOJB3YIOT KUBOTHOTO,
TPAHCT'€HHOTO MO MOCJIEOBATENBHOCTAM Ig UenoBeka, COMaTUYECKOMY MyTareHesy in vivo),

¥, TakuM o0pa3oM, MOCIeNOBATEIbHOCTH aMUHOKHCIOT obmacrei VH wu VL

,
PEKOMOMHAHTHBIX AHTHTEN MPEACTABISIIOT COOOH IMOCHeNOBATEIbHOCTH, KOTOpPBIE, XOTS U
noJTy4eHsl U3 nocaenosarenbHocted VH u VL 3apoapineBoii TMHUYN 4€I0BEKA U POICTBEHHBI
UM, B IPUpPOJE MOTYT HE€ IMPHUCYTCTBOBAaTb B peNepTyape 3apOAbIIIeBON JUHUU aHTUTEN
4eioBeKa 71 Vivo.

"Cnutsie ¢ Fc Oenxu" comepkat 4acTh WU IIEIUKOM JIBa WK Oojiee OENKOB, OJTUH U3
KOTOPBIX MpEeACTaBisieT co0oi 4yacTh FC MOJeKyspl MMMyHOIJIOOYJIMHA, KOTOpPBbIE MHA4Ye B
npuposae BMecTe He BeTpevyaroTcs. [lonmydeHne CuThIx OeNKOB, COAepIKaluX ONpeneeHHbIe

FETCPOJIOTNYHBIC MOJUIICIITUABL, CIUTBIC C PA3JIUYHBIMU YaCTAMU MOJYUYCHHBIX M3 AHTUTECIT

nojunenTuaoB (BKJO4as nomeH Fc), ommcano, Hampumep, B Ashkenazi et al., Proc. Natl.
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Acad. ScLL 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 penenropa u Fc" conep:kar onux
WJIN HECKOJIbKO BHEKJIETOYHBIX JJOMEHOB pELENnTOpa, CBsA3aHHbIE ¢ MOJeKyJoi Fc, kotopas B
ONpENEeNIEHHbIX ~ BapHaHTaX  OCYLIECTBICHHWsS  COMAEPXKHUT INAPHUPHYKO  00macte €
nocienymoumMa fomeHamu uvmMmyHoriooynnHa CH2 u CH3. B onpeneneHHBbIX BapHaHTaxX
ocyliecTBiieHHss cauTeli ¢ Fc Oemok comepkuT aBe wuiau Oonee wLemedl pasindHbIX
pELenTOpOB, KOTOpBIE CBA3BIBAIOTCS C OJHMM MJIM HECKOJBbKHUMHU Jurangamu. Hampuwmep,
ciuthlii ¢ Fc Oenok mpencrasnser coOoi JIOBYLIKY, TaKyl Kak, Harnpumep, joBymka [L-1
(HampuMep, PUJIOHALIENT, KOTOPBIA COAEPXKUT cBs3biBarolnyro Jurang IL-1RAcP obnacts,
cIuTyr0 ¢ BHekjerouHoi oOmacteio IL-1R1, ciutyro ¢ Fc hlgGl; cm. marent CIIA Ne
6927004), umu nosymka VEGF (Hanpumep, apnubepuent, koTopelii copepkut aomex 2 Ig
peuenropa VEGF Fltl, cauteiit ¢ nomenom 3 Ig penentopa VEGF Flk1, cnureiii ¢ Fe hIgGl;
cM. nateHThl CIITA NeNe 7087411 u 7279159).

Cpenbl

Hacrosimee n3zo0pereHne OTHOCHUTCS K HE COIEpXKallell CBIBOPOTKH Cpere, KOTopast
NPUTOAHA Uil KYJbTHBHPOBAHUS KJIETOK M MNPOAYKUMH OuodapmaneBTUIecKoro
JieKapcTBeHHOro BemiecTsa. "He copmepikaimasi ChIBOPOTKH" HCIOJB3YIOT IJISI CPEAbl IS
KYJbTUBHPOBAHUS KJIETOK, KOTOpasi HE COAEPKHUT ChIBOPOTOK JKUBOTHBIX, TaKUX Kak
SMOpHOHANIbHAS TEJST4bst CBIBOPOTKA. He comeprkaliye CbIBOPOTKH CPelibl MOTYT COAEPIKATh <
7,5 /7N TUAPONM3ATOB, TaKUX KaK COEBbI ruapoiu3ar. Hactosiee uzoOpeTeHHe Takke
OTHOCHUTCS K XMMUYECKHUM CpeZlaM OTPEAENIEHHOIO COCTaBa, KOTOPbIE HE TOJbKO HE CoAepKaT
CBIBOPOTOK, HO Takke He coaepkar u runpponusarta. "He comepskamue ruaposmszarta
UCTIONB3YIOT A Cpel sl KyJbTUBHPOBAHUS KIJIETOK, KOTOpbIE HE CONEP)KaT 3K30T€HHBIX
OENKOBBIX THIPOJIM3ATOB, TAKUX KaK THAPOJHM3ATHI JKUBOTHBIX HJIUM PACTUTENbHBIX OEJKOB,
Harpumep, TaKue KaK NeNTOHbI, TPUITOHBI U T.11.

YnaneHve CbIBOPOTKH M YMEHBLICHHE KOJMYECTBA WM YIOAJIEHHE THAPOJIM3aTOB U3
cpeabl sl KyJIbTHBHUPOBAHUS KIJIETOK NP CHIKEHUHU BapUabeTbHOCTH OT MAPTHH K MAPTHU U
yIVUIIEHUW TOCIENYIOIMMNX 3TarnoB OOpabOTKM K  COXKAJCHHWIO OCiadisieT  pocrT,
JKU3HECTIOCOOHOCTh KJIETOK W JKCIpeccuro uMH Oenka. Takum o0pasoMm, XHUMHUYECKH
OnpenieJieHHble HE COJepiKallllieé ChIBOPOTKU M COJEpiKallie Majo WM He CcojepiKalliue
TUAPOJIN3ATOB CPEAbl JJISl YJIYYLIEHHs POCTa KJIETOK M MPOAYKIHH OeNka HyKHAKTCS B
JOTOJHATENBHBIX MHrpeaneHTax. Cpenbl A KyJIbTUBUPOBAHUS KIETOK IO HU300pPETEHHUIO

MOKHO O6OFaH_[aTb AOMOJIHUTCJIbHBIMU HWHIPCAUCHTAMH, TAaKMMKW KaK TMIOJIMaMUWHbI WJIA



14

YBEJINYEHHBIMH KOHLIEHTPALMSIMA TaKUX KOMIIOHEHTOB, KaK aMHUHOKHCIIOTBI, COJIH, Caxapa,
BUTAMUHBI, TOPMOHBI, (PaKTOPBI pocTa, Oydepbl, AHTHOMOTUKH, JUITUABI, MHUKPOSJIEMEHTHI U
T.IL., B 3aBUCHMOCTH OT TPe€OOBaHHUI KyJIbTUBHUPYEMBIX KJIETOK WM JKEJAEMbIX MapaMeTpPOB
KyJbTypbl KkjeTok. Hampumep, cpema st KyJbTUBMPOBAHMSI KJIETOK IO HACTOSILIEMY
AOKYMEHTY MUl YJIYYIIEHHs POCTa KIJIETOK, >KU3HECNMOCOOHOCTH KIJIETOK W TMPORYKIHU
pekoMOMHAHTHOTO Oeka oborameHa OpHUTHHOM, nyTpecuuHoM mwin odoumu ("OS cpensr").

B onpenenennbix BapuaHTax ocyuiectBieHus OS cpena comepKUT OpPHUTHUH B
KOHLIEHTPALMH (BbIpakaeMOW 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 nmau 900 MxM.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJICHUS CpeObl COAEPKUT OPHUTHH B
KOHLIeHTpauuu npudnusurensbuo 85, 90, 95, 100, 105, 110, 113 wmu 115 mxM. B ogHoMm u3
BApPMAHTOB OCylIecTBiIeHUs cpena copepkuT 100 MmxM + 15 mxM opautuna. B ogHom u3
BapUAHTOB OCYLIECTBIICHH cpena comnepskuT 15 mr/n + 2,25 mr/n opuuruna * HCL.

B omnpeneneHHbIX BapuaHTaX OCYILIECTBJIICHUS CpPEObl COAEPKUT OPHUTHH B
KOHIIEHTpaluu mpubau3uTenbHo 255, 260, 265, 270, 275, 280, 285, 290, 295, 300, 305, 310,
315, 320, 325, 330, 335, 340 unu 345 mxM. B o1HOM U3 BapuMaHTOB OCYIIECTBJICHUS Cpeaa
copepxutr 300 MKkM £ 45 MxM opHuTHHA. B OHOM M3 BapuMaHTOB OCYLIECTBJIEHUS Cpena
copepkut 50 mr/n + 7,5 mr/n opauruna * HCL.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS CpEObl COMAEPKUT OPHUTHH B
KOHIeHTpauu npudmmsutenbHo 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 OogHOM U3 BapuaHTOB OCYULIECTBJICHHUS Cpeaa
cogepxutr 600 MkM = 90 MxM opHuTHHA. B OHOM M3 BapHaHTOB OCYLIECTBJIEHUS Cpena
copepxut 100 mr/n + 15 mr/n opautnna » HCIL.

B omnpeneneHHbIX BapuaHTax OCYLIECTBJIIEHUs CpeObl COMAEPKUT 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 0qHOM W3 BapUaHTOB OCYLIECTBJICHUS CPeAa COACPKUT



15

900 MxM =+ 135 MxM opHuTHHA. B OOHOM K3 BapHaHTOB OCYLIECTBIEHHUs CPENA COAECPIKUT
150 mr/n + 22,5 mr/n opautunHa * HCL.

B oborareHHble OpHUTHHOM Cpeibl HEOOS3aTEIbHO MOYKHO AO0ABJIATh MyTPECLHH.
IlyTpecuyH B OYe€Hb HU3KMX KOHLEHTpALMsAX BKIKOYAIM B KadecTBE KOMIIOHEHTA B
ONpeneNieHHble COCTaBbl Cpel [Js KyJbTUBUPOBAHMsI KIETOK, cM. Hampumep, WO
2005/028626, B xkotopom omucanbl 0,02-0,08 mr/n myrpecuuna; narent CIIA Ne 5426699
(0,08 mr/m); marent CIIIA Ne RE30,985 (0,16 mr/n); matent 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); matentnyro 3asky CIIA Ne 2007/0212770 (0,5 —
30 Mr/n monmuamuHa; 2 MI/J myTpecuuHa, 2 Mr/i myTpecuuHa + 2 Mr/n OpHHMTHHA, 2 MI/I
nyTpecuuHa + 10 Mr/n opHUTHHA).

B ompeneneHHBIX BapuaHTax OCYINECTBJICHUS CpPEAbl COAEp)KaT KOMOHMHAIUIO
OPHUTHHA U NyTPECLHHA, I7le MyTPECLMH MOXKET HAXOAUTHCS B KOMOMHALMU MO MEHBIIEH
mepe npubnmsutensHo 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 OCYILIECTBJIEHUS CpeIbl COAepXKaT NYTPECLUH B
KOHIeHTpauu npudausureapHo 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225
mm 230 MkM. B ogHOM 13 BapuaHTOB ocyuiecTBiaeHus cpeaa cogepxur 200 MM + 30 mxM
nyTpecuuHa B ponojHeHue k > 90 MxM + 14 MxM opnutuHa. B ogHOM M3 BapuaHTOB
ocyIecTBiaeHus cpena comep:kut 30 mr/n £+ 4,5 mr/n nytpecuuna * 2HCI B nononHeHue k >
15 mr/n + 2,25 mr/n opuuruna « HCL.

B omnpeneneHHBIX BapuaHTax OCYILIECTBJIEHUs CpeIbl COAepXKaT NyTPeCLUH 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 wniu 405 mxM. B onqHOM M3 BapuaHTOB
oCylIecTBiIeHUs cpena coaep:kut 350 MxkM + 52,5 MxM nyTpecunHa B AONOJHEHHE K > 90
MKM =+ 14 MkM opHuTHHa. B OHOM U3 BapUAaHTOB OCYINECTBJICHHS Cpeaa COAEPKUT 57 Mr/i
+ 8,55 mr/n nyrpecuuna ¢ 2HCI B nononxenue k > 15 mr/n + 2,25 mr/n opuuruna « HCL.

B omnpeneneHHBIX BapuaHTax OCYLIECTBJIEHUs CpeIbl COAepXKaT NYTPECLUUH B
KOHIeHTpauu npudimmsutenbHo 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 um 805 MmxM. B onHOM M3 BapuaHTOB

ocylecTBieHus cpeaa copepxkut 714 mxM + 105 MxM nyTpecuuHa B AOMOJIHEHHE K > 90
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MKM £ 14 MkM opHuTHMHA. B OOHOM M3 BapHaHTOB OCYLIECTBJIEHUs Cpena comepkut 115
mr/n + 17,25 mr/n nyrpecuuna * 2HCI B nononxenue x > 15 mr/n + 2,25 Mr/n opHUTHHA *
HCL

B onpeneneHHbIX BapuHaHTax OCYLIECTBIEHUsS CpeAbl COAEP>KAT MOMAPHYIO
KOMOMHAIMIO JIFOOBIX KOHLEHTPALMH MyTPeCUWHA W OPHUTHHA, NMEPEYNCIICHHBbIX Bbille. B
OTpENEeNIEHHbIX ~ BapUAaHTaX OCYINECTBJIEHUS Cpenbl  COmepKaT JIIOOYyK  IOMapHYIo
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 umum 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 MxM opHuTuHa. Hanmpumep, B OTHOM U3 BApPUAHTOB OCYLIECTBIIEHUS CPEIbI
conepskat npudamsurensHo 700 MkM myTpecuuna 1 moOyro ogHy u3 510, 511, 512 MxM u
nocnenyoupe opauTuHa, wim 701 MkM nytpecumHa 1 mo0yro oy u3 510, 511, 512 MxM u
Nocjaenyuye OpPHUTHUH U T.A. Takxke, Hampumep, cCpedpl B OAHOM U3 BapUAHTOB
OCYILIECTBIICHUS] COAEPKUT MpudbmmsuTenbHo 600 MkM opauTHHA 1 E00YI0 oHy 13 700, 701,
702 MxM u nocnenyroiue nyrpeciuna; win 601 MkM opHuTHHA U I0OYI0 onHy u3 700, 701,
702 MxM u nocnenyrouie NyTpecuuHa U T.4. B onpeneneHHbIX BapuaHTaxX OCYLIECTBIIECHUS
cpenbl comepxkat 702 MmxkM £+ 106 MxkM nytpecumnna + 593 mMxkM + 89 mMxM opHutunHa. B
OJTHOM KOHKPETHOM BapUaHTE OCYINECTBJICHUS] CPEbl ComepskaT npuodausutesnpHo 714 MM
nyTtpecuuHa u 593 MmxM opHuTHHA. B O1HOM U3 BapHaHTOB OCYLIECTBIIEHUsI CPEIbI COAEPIKAT
115 mr/n = 17 mr/a nyrpecumna * 2HCI u 100 mr/n = 15 mr/n opauruna « HCL. B ogHOM
KOHKPETHOM BapHaHTe OCYLIECTBICHUs cpenbl conepskar 115 mr/n nyrpecumna « 2HCI u 100
mr/n opautraa * HCIL.

B onHOM M3 BapHaHTOB OCYINECTBJICHUS M B JOIMOJHEHHE K NOOABICHHIO OPHUTHHA
WIM NyTPEeCLUHA CPenbl COAEpPKAT CMECh HYKIEO3UIOB B CYMMAapHON KOHLIEHTpaLuu IO
MeHbliein Mepe 50 MxkM, mo Mmenbweld mepe 60 MxkM, no menbiieir mepe 70 MM, 1o
MeHbliel mepe 80 MxkM, nmo menpwel Mepe 90 mMxM, nmo menbweir mepe 100 MxM, mo
MeHbleil mepe 110 MxM, o menbiieit mepe 115 MxM, no menbiieit mepe 120 MxM, no
MeHblIe Mepe 125 MxM, no menbiieit mepe 130 MxM, o menbiieit mepe 135 MxM, no
MeHbled mepe 140 MxM, no menbwen Mepe 145 mMxM, no mensiiend Mepe 150 mMxM, no
MeHbLnen mepe 155 MxM, no menpuieit mepe 160 MxM, no Menbiuel mepe 165 MxkM unu no
MeHbliein mepe 170 MxkM. B OgHOM W3 BapuaHTOB OCYLIECTBJICHHUS CpPEAbl COAEpPKAT

npubmm3uTensHo 174 MM + 26 MKM HyKJI1€03UA0B. B OTHOM M3 BapUaHTOB OCYINECTBIICHUS
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Cpenbl coAep:KaT MypPUHOBBIE MPOU3BOAHBIE B CYMMApPHON KOHLIEHTPALMU MO MEHbIIEH Mepe
40 mxM, no menbiuen mepe 45 MxkM, no menbiuel Mmepe S0 MkM, 1o MeHbLIeH Mepe 55 MKM,
no menbiier mMepe 60 MkM, no MeHbwen Mepe 65 MxkM, nmo mensmeint mepe 70 MxkM, no
MeHblIeln Mepe 75 MkM, mo menbwend mepe 80 MkM, nmo meHbiiel mepe 85 MkM, mo
MeHblen Mepe 90 MxM, no menpwient Mepe 95 MxkM, no menbiien mepe 100 MxM nnm no
MeHblIeln mepe 105 MxkM. B OgHOM M3 BapuaHTOB OCYLIECTBJICHHS CPEAbl COAEPKAT
npubmuzuTensHo 106 MkM £ 5 MKM nypHHOBBIX MPOU3BOAHBIX. IlyprHOBBIE IPOM3BOIHBIE
BKJIFOYAIOT HYKJIEO3UAbl TMIIOKCAHTHH M aJE€HO3UH M IyaHO3MH. B OJHOM U3 BapuaHTOB
OCYLIECTBJICHUSI  CpeAbl COAEpXkKAT MNUPUMUAUHOBBIE IPOU3BOAHBIE B CYMMAapHOMU
KOHLIEHTpauuu 1o mensiieil mepe 30 MmxM, o menben Mepe 35 MkM, no MeHbiuen mepe 40
MKM, 1o MenbLuen Mepe 45 MkM, no menbiuel mepe 50 MkM, 1o MeHbIel Mepe 55 MkM, 1o
MeHblieli mepe 60 MkM wunum no MeHblieil mMepe 65 MkM. B ogHOM H3 BapuaHTOB
OCYLIECTBJICHHs Cpeabl coaepkaT mpuOnusurenbHo 68 MkM + 5 MKM NHPUMHIAHOBBIX
npou3BOAHBIX. [IMpUMHUANHOBBIE TPOU3BOAHBIE BKJIFOYAKOT HYKJI€O3UAbl TUMUANH, YPUIUH U
UUTUAUH. B ONHOM KOHKpPETHOM BapHaHTE OCYIIECTBJIEHUS Cpenbl COAEPKAT AaJEeHO3UH,
IyaHO3UH, UNTUAWH, YPUAUH, TUMUAVH U TMIIOKCAHTHUH.

B nononHenne k n00aBIeHUIO OPHUTHHA UM MyTPECLMHA B OJHOM U3 BapHUAHTOB
OCYUIECTBJICHUS] CPEAbl TAaK)KE COAEP:KAT aMHUHOKHCIIOTHI B CYMMApHON KOHLIEHTPALUM IO
MmeHblIei Mepe 40 MM, rae B pacder o0l CyMMa He BKIIFOYEHO KOJIMYECTBO IIyTamuHa. B
OJHOM W3 BapHaHTOB OCYINECTBJICHUS TJIYyTAMHH B CpeIbl He NOOABJEH, HO €ro MOXHO
n00aBHUTh B CpeAbl B KauecTBe "MOOABKM B MOMEHT HCIOJb30BAHUS" MPH KYJIbTUBUPOBAHHU
KJIETOK, Hampumep, Nnpu npoaykuuu Oenka. Takum oOpa3oM, B OMPENETICHHBIX BapHAHTAaX
OCYLIECTBJICHHS, TAKHX KaK B CHOCOOE KyJIBTUBUPOBAHHS KIETOK WM CIIOCOOE MOJy4eHUs
NPEACTABISIOEro HHTEpeC OenKka, cpenbl MOKHO o0oramarh TIIYyTAMHHOM B KayeCTBE
n00aBKH B MOMEHT HCIIOJIb30BaHUS. B OTHOM U3 TaKMX BApUAHTOB OCYIIECTBJICHUS TIyTAMHH
I00aBISIOT B KOJIMYECTBE MEHee deM nmpuOnmsutenbHo 40 MM, MeHee 4eM IpUOTU3UTENBHO
35 MM, MeHee yeM npubnusuTenbHo 30 MM, MeHee YeM NMPUOIH3UTENBHO 25 MM, MeHee uem
npubmm3uTensHo 20 MM, MeHee YeM nmpuOnu3uTeNbHO 15 MM, MeHee ueM NpuOIH3UTEIbHO
10 MM, MeHee dyeM mpuOIU3UTENBHO 8 MM, MeHee YeM MpuOIu3nUTENbHO 7 MM, MeHee YeM
npuOIM3UTENEHO 6 MM, MeHee YeM MPUOIM3UTENBHO S MM, MeHee 4eM MPHOIU3UTENBHO 4
MM, MeHee YeM npuOIU3UTENbHO 3 MM Wil MeHee ueM npuoiam3urensHo 2,5 MM. B ogaOM
U3 BApUAHTOB OCYINECTBJICHHS KOJIMYECTBO TIIyTaMHHA B Cpenax, KOTOpble oborarmmann

TJIyTAMHHOM, COCTaBIIsieT npudmm3nuTensHo 2 MM + 0,5 MM.
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B onHOM M3 BapMaHTOB OCYIUIECTBJICHHUS B JOMOJHEHHE K JOOABICHHIO OPHUTHHA
WM KOMOWHAIIMM OpPHUTHHA W NYTPECLUHA CPenbl TaKXKE COAEPkKAT AMHUHOKHCIOTBI C
HETIOJSIPHBIMA  OOKOBBIMH TPYNIIAMH B KOHIIEHTPALMU 1O MeHbIIed mepe 15 MM, mo
MeHbLIen Mepe 24 MM, no MeHblien Mepe 25 MM, no Mesblield mMepe 26 MM, o MeHbLIEH
Mmepe 27 MM, 1o MeHbLuen Mepe 28 MM, no MeHbLen Mepe 29 MM nnu no Messiuen mepe 30
MM. B onHOM M3 BapMaHTOB OCYINECTBJIEHUS CPeIbl comepkar mpuommsurensHo 30 MM
AMMHOKHCIIOT C HENOJSAPHBIMH OOKOBBIMHM rpymnmaMd. B omHOM H3  BapuaHTOB
OCYILIECTBJICHUS HAa MOJIb OOIIEro KOJMYECTBA aMUHOKHCIIOT, COAEPIKALIErocst B Cpeaax, 1o
MeHblel mepe 32%, no menbiuell Mepe 33%, no MeHblueil Mepe 34%, MO MeHbLIEH Mepe
35%, no menbiieit Mepe 36%, no meHbluel Mepe 37%, o Menbiuel mepe 38%, Mo MeHbIIEH
mepe 39%, no menbineir mepe 40%, mnu no menbinel mepe 41% mnpencraBisAT coOoi
AMUHOKHCJIOTBI C HEMOJSAPHBIMM OOKOBBIMM TIpymnmamMd. B OZHOM ©3 BapUaHTOB
OCYLIECTBJICHHS] HA MOJIb aMHHOKHCIIOT B cpenax npuOmusuTenbHo 42% + 1% npeactaBisioT
co00il aMUHOKHCIIOTBI C HENOJSIPHBIMH  OOKOBBIMH ~ TpyNNamMH. AMHHOKHUCIOTBI C
HETIOJISIPHBIME  OOKOBBIMH I'PYIIIIAMH BKJIIOYAIOT AJAHWH, BAJWH, JIEHIMH, H30JEHIINH,
NPOJIHH, (peHmIananuH, TPUNTo(haH U METHOHUH.

B ogHOM M3 BapuMaHTOB OCYIIECTBJIEHUS B IOIOJHEHHE K JOOABICHUIO OPHUTHHA
WM KOMOWHAIIMM OpPHUTHHA W TYTPECLUHHA CPenbl TAKXKE COAEPkKAT AMUHOKHCIOTBI C
HE3apsDKEHHBIMU MOJIIPHBIME OOKOBBIMH TPYIIIAMH B KOHLIEHTPALUU MPUOTU3UTENBHO OT 10
MM 1o 34 MM, mpubnusutenpro ot 11 MM no 33 MM, npubnusurensHo ot 12 MM no 32
MM, npubnusurenbHo ot 13 MM go 31 MM, npubmusurensHo ot 14 MM go 30 MM

2

npubm3uTeNbHo ot 15 MM mo 29 MM, npubmmzutensHo ot 16 MM go 28 MM

2

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

2

npubmusutensHo or 19 MM pmo 25 MM, npubmusurensHo or 20 MM po 24 MM,
npubm3uTeNsHO OT 21 MM 1o 23 MM uin npubnusurensHo 22 MM. B onHOM M3 BapuaHTOB
OCYINECTBJICHUS CPela CONEPIKUT MPHUOM3UTENBHO 22 MM aMHUHOKHUCIIOT ¢ HE3apsKeHHBIMHU
NOJSIPHBIMHA OOKOBBIMH T'pyNIiaMd. B Ipyrom BapHaHTe OCYIIECTBIEHHUS CPeAa COAEPIKUT
npuOINM3UTENEHO 12 MM aMHHOKHUCIIOT ¢ He3apsKEHHBIMH MOJISIPHBIMUA OOKOBBIMH TPYIIITAMU.
B omHOM U3 BapHAHTOB OCYINECTBIEHHS HAa MOJb OOINEro KOJIMYECTBA AMUHOKHCIOT,
copeprkamierocss B cpenax npudmusutenpHo ot 14% no 46%, nmpubmusutensHo ot 15% no
45%, npubnusurensHo oT 16% no 44%, npubnmsutensuo ot 17% no 43%, npubnusuTeabHO
ot 18% mo 42%, npubmuzurensHo ot 19% no 41%, npudmmsutensuo ot 20% mo 40%,

npubmm3uTensHo oT 21% 1o 39%, npubnusutensHo oT 22% no 38%, mpuONIU3HTENBHO OT

23% no 37%, mpubmusutensHo ot 24% npo 36%, mpubmmutensHo oT 25% no 35%,
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npubm3uTeNnbHO OT 26% 10 34%, nmpubnusutensHo oT 27% no 33%, npuONIU3HTENbHO OT
28% no 32%, mpubnausutenbHo oT 29% 1o 31% wnm npubnusurensHo 30% NPeACTaBISIOT
coOOl aMHHOKHUCIIOTHI C HE3apsDKEHHBIMH TOJISIPHBIME OOKOBBIMH rpynmaMu. B ogHOM 13
BApUAHTOB OCYIIECTBJIEHUs] Ha MOJb aMHUHOKHCIOT B cpenax npudmmsurensHo 30% + 3%
NPEACTABIAIOT COOOH aMHUHOKHUCIIOTHI C HE3apsHKEHHBIMH MOJISIPHBIMUA OOKOBBIMH TPYTIIIAMH.
AMHHOKHCIIOTBI C HE3aPsDKEHHBIMU TOJSIPHBIMH OOKOBBIMH T'PYMITAMH BKJIFOYAIOT TIIHIIVH,
CepUH, TPEOHMH, LIUCTENH, TUPO3HH, aClaparu U rIyTaMUH.

B onHOM M3 BapMaHTOB OCYIUECTBJIEHHS B JONOJHEHHE K JOOABICHHIO OPHUTHHA
WM KOMOWHAIIMM OpPHUTMHA W NYTPECLUHA Cpenbl TaKKE COAEpPkKAT aMUHOKHCIOTBI C
OTpULIATENbHBIM 3apsaoM npu pH 6 (Hampumep, KUCIble aMHUHOKHCIIOTHI) B KOHIIEHTPALUU
npuda3uTensHo oT 4 MM 1o 14 MM, npubnusurensHo ot 5 MM 1o 13 MM, npuOnu3UTeIbHO
or 6 MM 10 12 MM, npubnuzurenasuo or 7 MM o 11 MM, npubnusurensio ot 8 MM o 10
MM, npubnusurensHo 9 MM mnm npubmmsutensHo 4 MM. B omHOM M3 BapuaHTOB
OCYLIECTBJICHHSI CPEbl COAEPIKAT MPUOTM3UTEIBHO 9 MM KHCIIBIX aMUHOKHCIIOT. B omHOM 13
BAapPUAHTOB OCYLIECTBJICHUs cpefpl coaepxkar 9 MM £+ 1 MM kucnbIx aMMHOKHCIOT. B onHOM
U3 BAPUAHTOB OCYIIECTBJICHUS HA MOJIb OOLIEro KOJINYEeCTBA AMHHOKHUCIIOT, CONEPIKALINXCS B
cpenax npudauzuTesabHo ot 8% no 18%, npubnmsurensuo ot 9% no 17%, npubau3UTenTbHO
ot 10% no 16%, npubnmsurensro ot 11% no 15%, npubnusurensro ot 12% no 14% wun
npubn3uTeNnbHO 13% mpeacTaBisitoT COO0H KUCHbIe AMUHOKHCIIOTHL B OTHOM M3 BapHaHTOB
OCYINECTBJCHUS] HAa MOJb aMHHOKHUCIOT B cpemax mnpubnusurenpbHo 12,6% = 1%
NPEACTABIAIOT COOOM  KHUCIbIE aMHHOKUCIOTHL. KHUCIIbIe aMHHOKHCIIOTBHI  BKJIFOYAKOT
acraparuHOBYIO KMCJIOTY U INIyTAMUHOBYIO KHCJIOTY.

B onHOM M3 BapMaHTOB OCYIIECTBJICHHUS B JIONOJHEHHE K JOOABICHHIO OPHUTHHA
WK KOMOWHAIIMM OpPHUTHHA W MYTPECLHHA CPenbl TAKXKE COAEPkKAT AMUHOKHCIOTBI C
MIOJIOXKHUTEIIBHBIM 3apsiioM npu pH 6 (HanpuMep, OCHOBHbIE aMUHOKHCIIOTHI) B KOHIICHTPALIUU
no MeHbluen Mepe 3,5 MM, no MeHbiueil Mepe 4 MM, o MeHbLIel Mepe S MM, o MeHbLIeR
Mepe 6 MM, no menbiiel Mmepe 7 MM, o MeHblueld mepe 8 MM, no MeHbluel Mepe 9 MM, no
MeHbmern mepe 10 MM wunum no Mesbmed mepe 11 MM. B onHOM U3 BapuaHTOB
OCYINECTBJICHUS] Cpenbl coaep:kar mpuOau3uTenbHO 11 MM OCHOBHBIX aMUHOKHCIOT. B
OJTHOM W3 BAPUAHTOB OCYINECTBIICHHS Cpenbl coaepkar npudmusutensao 11,42 MM + 1 MM
OCHOBHBIX AMHUHOKHCJIOT. B OZHOM W3 BapUaHTOB OCYIIECTBIEHHs HAa MOJIb OOIIEro
KOJIMYECTBA aMMHOKUCIIOT, COJEpPKAIIMXCs B cpelax Mo MeHblield Mepe 5%, 1Mo MeHbLIel
Mepe 6%, o MeHblIel Mepe 7%, 1o MeHblel Mepe 8%, no MeHblueil Mmepe 9%, Mo MeHblIeH

Mmepe 10%, no menbiueii mepe 11%, no menbiueit Mepe 12%, mo menbuieit mepe 13%, no
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MeHbleld Mepe 14% wnm mo wmesbmeld Mmepe 15% mpencraBisitoT coOOH OCHOBHBIE
aMUHOKHCJIOTEL. B OAHOM M3 BapuMaHTOB OCYLIECTBIEHUS HAa MOJb AMHUHOKHUCJIOT B Cpeaax
npuOm3uTeNbHO  16% TpencTaBisiFOT COOOM OCHOBHBIE AMHHOKHUCIOTHL B omHOM U3
BApUAHTOB OCYINECTBJICHUS HA MOJIb aMHHOKHUCIIOT B cpepax npuomusurenbHo 15,8% + 2,4%
NPEACTABISIOT COOOH OCHOBHBIE aMUHOKHCIIOTEL. B OTHOM M3 BapHaHTOB OCYIIECTBJICHHUS HA
MOJIb aMMHOKHCIIOT B cpepax npudnusurenbHo 21% + 3,2% npeactaBisitoT co00i OCHOBHBIE
aMUHOKUCIIOThI. OCHOBHBIE AaMUHOKHUCJIOTHI BKJIIOUYAIOT JIM3UH, apTMHUH U THCTUAMH.

B onHOM M3 BapMaHTOB OCYIUECTBJIEHHS B JONOJHEHHE K JOOABICHHIO OPHUTHHA
WM KOMOMHAIIMM OPHUTHHA U MyTPECLHA CPeAbl TakXkKe copepkar npudausureabHo 30 MM
HETOJIPHBIX ~ AMUHOKUCIJIOT, NPUONM3UTENbHO 22 MM HE3apsDKEeHHBIX — MOJIIPHBIX
AMUHOKHUCJIOT, MPUOTU3UTENbHO 9 MM KHCIBIX aMHUHOKUCIOT W mpubmusurensao 11 MM
OCHOBHBIX aMHUHOKHUCJIOT. B OTHOM M3 BapuaHTOB OCYLIECTBJIEHUS HAa MOJIb AMUHOKHUCJIOT B
cpemax mnpubmusurenbHOo  42% TpeAcTaBNISIOT  COOOM  HEMOJSIPHbIE AMHHOKHCIIOTHI,
npubmsutensHo 30% mnpencTaBisiOT coOO He3apsUKeHHbIE TONSPHbIE AMHHOKHCIIOTHI,
npuOm3uTensHO 13% npencTaBisitoT coOOOH KUCIble AMHHOKHUCIIOTHI M puOnusuTensHo 16%
NPENCTABISIIOT COO0I OCHOBHbBIE aMUHOKHCIIOTBHL.

B nononnenune x 10OaBIEHMIO OPHUTHHA WM KOMOWHALIMY OPHUTHHA U MyTPECLIHA
B OJHOM W3 BapUaHTOB OCYINECTBJIEHUS CpeIbl COAEPKAT MHUKPOMOJIPHBIE KOJIMYECTBA
JKUPHBIX KUCJIOT (MM POM3BOIHBIX JKUPHBIX KUCIOT) U TOKo(peposa. B omHOM U3 BapuaHTOB
OCYLIECTBJICHHS JKUPHBIE KHCJIOThI BKJIIOYAIOT JIOOYIO OJHY HJIM HECKOJBKO U3 JINHOJEBOH
KHMCJIOTBI, TMHOJIEHOBOIN KUCJIOTBI, TUNOEBOU KUCJIOTHI, OJEMHOBOM KHUCIOTHI, NAIbMUTHHOBOU
KHCJIOTBl, CTEApUHOBOW KHCIJIOTBI, apaxUIMHOBOM KHUCJIOTBI, apaxUJOHOBOW KHUCIOTBI,
JIAypUHOBOHM KHUCIJIOTBI, OEr€HOBOHW KHCIOTHI, KAIPUJIOBOH KHCIIOTHI, JIAYPUHOBOH KHUCIIOTHI,
IeKCAaHOBON KUCJIOTBI, JIMTHOLEPUHOBOM KUCIOTHI, MUPUCTUHOBOM KHUCJIOTBI M OKTaHOBOU
KUCJIOTHL. B OJTHOM M3 BapHaHTOB OCYLIECTBIICHHS CPEAbI CONEPKAT TOKO(DEPOI, IHHOJIEBYIO
KHCJIOTY Y JIMIIOEBYIO KUCJIOTY.

B onHOM M3 BapuaHTOB OCYILIECTBJICHUs CPEAbI TAKXKE COAEPIKAT CMECh BUTAMHUHOB,
KOTOpasi BKJIFOYAET APyTrue MUTATENbHbIEC BEIECTBA U HE3aMEHHUMbIE TUTATENIbHbIE BEILECTBA,
B CYMMAapHOW KOHLIEHTPALIMK MO MEeHbINEH Mepe nmpuOan3uTeibHo 700 MKM HITH IO MEHBIIeH
Mepe npudausuTenbHo 2 MM. B ogHOM W3 BapHaHTOB OCYINECTBJICHHS CMECh BUTAMHUHOB
CONEPKUT OAMH WJIM HECKONbKO u3 D-OmoTmHa, Xnopuma XonuHa, (OJHMEBOH KHCIOTHI,
MHOWHO3WTOJIA, aMWJa HUKOTHHOBOW KuCiOThl, mupuaokcuHa HCl, D-manToTeHOBOI
kuciotel (hemiCa), pubodnasuna, tuamuna HCl, sutamuna B12 u 1. B ogHOM wu3

BAPHUAHTOB OCYLICCTBJICHHUA CMEChb BUTAMUHOB BKJIIFOYA€T BCE U3 D-6I/IOTI/IHa, xXJiopuga
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XOJIMHA, (POJMEBOI KHCIOTA, MHOWHO3UTOJA, AMUAA HUKOTWHOBON KHCIOTBI, MTUPUIOKCHHA
HCI, D-nanTorenosoii kucnote! (hemiCa), pubodnasuna, Tuamuaa HCl u Buramuna B12.

PaznuuHble BApHaHTBI OCYLIECTBIEHHSI CPEN IO N300PETEHUIO BKIIIOYAIOT JIFOOYI0 U3
KOMOMHAIMK ONHMCAHHBIX BBIIIE BAPUAHTOB OCYIIECTBJICHHUS, BKIIOYAas XHUMHYECKH
OTIpeNeNIEHHble, HE COJep)Kallfe THIPOJIN3aTOB, HE COAEpIKAIlINe CBhIBOPOTOK CpPEmbl,
cofieprKalie OPHUTUH WIM MYTPECLUUH B yKa3aHHBIX KOJUYECTBAX W, B YHCIE MPOUero, (a)
amMuHOKHCIOTHI, (b) HeoOs3aTenbHO HyKJICO3UABI, (C) CONHM JIBYXBAJIEHTHBIX KaTUOHOB, (d)
JKUpPHBIE KHCJIOTBI M TOKodpepon u (€) BUTAMHUHBL. B ompeneneHHbIX BapHaHTax
ocyuiecTieHus BO Bce OS cpenbl MOXKHO 100aBIATh HEOONBIINE KOJNYECTBA TUAPOIH3ATOB.

3asBUTENM TOJAral0T, YTO B IPAKTUUYECKOM OCYIIECTBIEHHH HACTOSINEro
M300peTeHNsI MOXKHO HCIOJIb30BaTh JIOObIE OAHY HJIM HECKOJIBKO M3 MHOJKECTBA OCHOBHBIX
Cpel WM UX COYETAHWi, B KOTOpbIE NOOABISIIOT OPHUTHH WM KOMOWHAIIMIO OPHUTHHA H
nyTpecunHa. OCHOBHBIE Cpenbl OOLIEM3BECTHbI B TAHHOW OOJACTH M B YHCIE IPOYEro
Bmoyaror MEME (Munumansayto nopgaepskusaromyro cpeny) Mria (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 Hdynsbexko, moguduumposannyro dynasoexko cpeny Mrna (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 Bunbsimca
(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 ¢ anbOyMUHOM-TIIO0YITMHOM
(Orr et al., Appl. Microbiol., 1973, 25(1):49-54), cpeny RPMI-1640, cpeny RPMI-1641,
monuduumpoBanny Mckos cpeny Jynbbekko, cpeny Makkost S A, cpeny Jleiribosuma L-15
U He cozeprkaiiue cbiBOpoTkH cpenbl, Takue kak EX-CELL™ 300 Series (JRH Biosciences,
Lenexa, Kansas), cpenbl ¢ mnporamuHOM-IHMHKOM-HHCYJUHOM (Weiss et al., 1974, US
4072565), cpemsl ¢ OuormHOM-pomatom (Cartaya, 1978, US Re30,985), cpenbr ¢
TpaHcheppuHOM-KupHbIMU ~ kuciotamu  (Baker, 1982, US  4560655), cpemsr ¢
tpancheppuHoM-EGF (Hasegawa, 1982, US 4615977; Chessebeuf, 1984, US 4786599) u
apyrue xkomOunanmu 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 nT.1m.).
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B  KOHKpeTHOM BapWaHTe OCYLIECTBIEHHsS Cpena SIBISIETCS  XMMHUYECKU
OTIPENeIEHHOW M B JOIOJHEHHE K OPHUTHHY WJIM KOMOMHALMH OPHUTHHA U IyTPECIIMHA
comgepxkut. CaCly 2H>O; 6ydpep HEPES, KCl; MgSO4; NaCl;, NaoHPO4 wnu npyrue
docharubie comu; mnmpysar, L-amanun; L-aprunun HCI, L-acmaparun H;O; L-
acriaparuHoByto kucnorty; L-mucrenn HCl HO; L-rmyrammuoByro kucioty, rnuius, L-
ructuand HCl H>O; L-uzoneiiuun; L-neiinun; L-musua HCL; L-meruonun; L-opautun HCI,;
L-¢penunananun; L-nponun; L-cepun; L-tpeonun; L-rpunrodan; L-tuposun 2Na 2H20; L-
BaJIMH, D-OMOTHH; XJIOpUA XONHMHA, (POJIHEBYIO KUCIOTY, MUOMHO3UTON, aMUA HUKOTHUHOBOMN
kucnotsl, mupugokcuH HCI, D-nmantorenoByro kucnory, pubodnasun, tuamun HCI,
ButaMuH B12; p-amuHOOeH30MHy0 kucnory, staHoiramuH HCI; mmoponuk F68; DL-o-
Tokoepona ¢docdar; nuHONEBYIO KuCHOTY, NaxSeOs, JIUIOEBYI0 KUCIOTY U TJIOKO3y U
HeoOsI3aTeNbHO a/IeHO3UH; T'YaHO3UH, IUTUANH, YPUAUH; TAMUIUH U TUIIOKCaHTUH 2Na.

B onmHOM u3 BapuaHTOB OCYINECTBJIEHHS MCXOIHAas OCMOJIAPHOCTb Cpel I10
u3o0perenno cocrasisier 200-500, 250-400, 275-350 wnu npubnusutensHo 300 MOcm. B
TEYEHHE POCTa KIETOK B CpeAax IO M300pPEeTeHHI0 W, B YAaCTHOCTH, IOCJe JII0OOH momadu
MUTATENbHBIX BEIIECTB IO MPOTOKOJY MEPUOANYECKON MOAMUTKH, OCMOJSIPHOCTD KYJBTYpPbI
MOKET YBEJIHMUHUBATHCS MpuOIm3uTeabHo 10 350, 400, 450 wnu no 500 MmOcwm.

B onpeneneHHbIX BapuMaHTaX OCYIIECTBJICHHUS, TA€ OCMOJSIPHOCTb — CpeIbl
ONpPEIENIEHHOrO COCTaBa COCTaBsieT MeHee dYeM mnpuOmmsureabHo 300, OCMOJSIPHOCTH
A0BOAST puOIM3UTENbHO 10 300, no0aBsis OMHY UM HECKOJIBKO COJIEH CBBILIE YKA3aHHOTO
KOJIM4eCcTBA. B OJHOM W3 BapHMAHTOB OCYLIECTBIEHHS OCMOJSIPHOCTH YBEJIHUYUBAKOT A0
JKEJIAeMOTO YPOBHs, N00ABISISl OJUH MM HECKOJIBKO OCMOJIUTOB, BBIOPAHHBIX W3 XJIOPUIA
HATPUsI, XJOPHIA KaJHUsl, COJM MArHusi, COJH KaJbLHs, KHCIOW COJM aMUHA, COJH YKHPHON
KUCJIOTHI, OnkapOoHaTa Hatpusi, kapOoHaTa HATpHs, KapOOHATa KajHs, XeIaTopa, KOTOPBIH
NpeACTaBIsAeT COOOHM coib, caxap (HampuMep, TajakTo3y, TIOKO3y, caxaposy, (PpyKTo3y,
($yKo3y H T.A.) M UX COUETaHMs. B OHOM M3 BaPHAHTOB OCYIIECTBJIEHUS] OCMOJHT AOOABJISIOT
B JIONOJIHEHHE K €ro KOHLEHTPAllMd B KOMIIOHEHTE, YK€ TNPHUCYTCTBYIOIIEM B Cpene
OTPENEIEHHOrO cocTaBa (HampuMep, caxap NOOABIAIOT B JOMOJHEHHE K KOHLIEHTPALUH,
YKa3aHHOM JJIsl KOMIIOHEHTA caxapa).

JIro60¥ 1 KaskIblii U3 BAPUAHTOB OCYINECTBIICHUS CPEJI, OMMCAHHBIX BBIIIE, a TAKXKE
MOOBIX APYTUX HE COMAEPKAIUX CHIBOPOTKH CpPEd, COAEPKAIIMX MO MeEHbIIeH Mepe
npubmm3uTensHo 90 MKM OpHHMTHHA (WJIM COAEPIKAIIMX KOMOWHALMIO 1O MEHbINEH Mmepe
npubmmsutensHo 100 MKM OpHHUTHMHA M MO MEHblIed Mepe mpuOmmsurenbHo 200 MkM

NyTPECLHA) /ajiee B HACTOsIIEM H300peTeHHH 0003HAYarOT Kak O0OraleHHble OPHUTHHOM
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("OS") cpenpl. 1 HaoOOpOT, cpenmbl, HE COAEpKaIlNe OPHUTHMHA (WM HE COIEpIKalle
KOMOWHALIMY OPHHUTUHA/TIyTPECIIHA), WU Cpebl, coaepxkamue MmeHee 100 MkM opHUTHHA
(unmm cpenpl, conepskamue meHee 100 MkM opauTrHA 1 MeHee 200 MKM nyTpecuuHa), nanee
B HACTOSIIIIEM OKYMEHTe 0003HAYArOT Kak He oOoramennabie opHUTHHOM ("He OS") cpensL

KyabTypa kiaerok

Hacrosiimee m3oOpereHne OTHOCHUTCS K KYyJBTYpe KIETOK, COAEpKaIled JHUHUIO
KJIETOK, 3KCIPECCUPYIOLIYIO NpencTaBisomuil narepec Oenok B OS cpene, kak omucaHo
Bbllle. B OJHOM W3 BApUAHTOB OCYLIECTBJICHHS KYJIbTypa KJIETOK CONEPKUT WHCYJIHH,
KOTOPBIN MOKHO H00ABJIATh B CPEbl B KAU€CTBE MHIPEIUEHTa B MOMEHT HUCTIOJIb30BAHUS UJIH
MO>KHO BKJIFOUaTh B COCTaBbI cpel. B OMHOM M3 BapHMAaHTOB OCYINECTBICHHS JIMHUS KJIETOK
COMEP KUT KJIETKHU, CIOCOOHBIE K MPOAYKLUUU OuoTepaneBTHueckoro Oemnka. [IpumMepbl auHUI
KJIETOK, KOTOPbIE KaK MPaBUJIO UCTIONB3YIOT ISl MPOAYKLMU OENKOBBIX OMOTEpPAreBTUYECKIX
CPeACTB, BKJIOYAIOT B YHCJE Mpouero nepBuuHble kieTku, kietku BSC, knerku Hela,
knerku HepG2, wnmerku LLC-MK, knerku CV-1, xknerku COS, xnerku VERO, knerku
MDBK, knerku MDCK, knerku CRFK, knetkun RAF, knerku RK, knerku TCMK-1, kierku
LLCPK, knerku PK15, xnmerku LLC-RK, knerkm MDOK, knetku BHK, kmerku BHK-21,
kinetku CHO, xierku CHO-K1, kierku NS-1, kimerku MRC-5, knerku WI-38, kinetku BHK,
knetku 3T3, xnerku 293, knerku RK, knerku Per.C6 u kjeTkM KypuUHBIX 3MOpUOHOB. B
OTHOM W3 BAapUAHTOB OCYLIECTBJICHUS JIMHUS KJIETOK MPEACTAaBJIsIET COOOW JIMHHUIO KJIETOK
CHO wunu ofHy WM HECKOJNBKO U3 HECKOJbKHUX KOHKpETHBIX BapuaHToB kierok CHO,
ONTUMH3UPOBAHHBIX JUJIsl MPOAYyKLMHU Oeska B Oonpimom MaciuTtade, Hanmpumep, CHO-K 1.

"Kynbrypa kierok" uimm "KyJapTypa" O3HauaeT poOCT M Pa3MHOKEHUE KJIETOK BHE
MHOTOKJIETOYHOT'O OpraHu3Ma MWid TKaHW. llogxomsiiue yCaOBHs KyJIbTHBHPOBAHUS JIJIsI
KJIETOK MJICKOTTUTAIOINNX M3BECTHBI B JaHHOU obnactu. Cm. Hampumep. Animal cell culture:
A Practical Approach, D. Rickwood, ed., Oxford University Press, New York (1992). Knerku
MJTEKOIMUTAIO X MOYKHO KYJIBTUBHPOBATh B CYCIIEH3MH WUJIU MPUKPEIJICHHBIMH K TBEPIOMY
cyoctpaty. Jlnst  KymbTyp KJIETOK  MJICKONUTAMOIINX  JOCTYIMHBI  OHOPEAKTOPBI  C
TICEBIOOKIDKEHHBIM  CJIOEM, OHOPEaKTOpPhl C TOPUCTBIMU BOJIOKHAMH, OHOPEAKTOPBI C
poJutepHbIMU  (HJTAKOHAMHM, BCTPSIXMBAEMBIMH KOJIOAMH WJIM CMECHTENIbHBIMH OakaMu C
MUKpPOHOCHUTENN win 0e3 ©u (QYHKUMOHHPYIOIIME B TMEPHOAUYECKOM pEXHUME, B
MEPUOANYECKOM PEKUME C TOMMUTKON, HEMPEPhIBHOM, IMOJYHENPEPHIBHOM PEXUME HWIIH
pekuMe C OpolleHHeM. B TedeHHe KyJIbTHBUPOBAHUSI B KYyJBTYPYy HENPEPBIBHO WA C
WHTEpBAJlaMH  MOXKHO  AO00aBJSITH  CPeAbl sl KYJBTUBHPOBAHUS  KJIETOK  WJIH

KOHLICHTPUPOBAaHHbBIEC MUTATENbHbBIE cpeapl. Hanpumep, KyJabTypy MOXKHO NMOANUTHIBATE Pa3 B
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CYTKH, 4€pe3 CYTKH, KaKIble TPOE CYTOK WM MOKHO NOMMNUTHIBATH, KOIZAa KOHLIEHTPALIUS
KOHKPETHOIO KOMIIOHEHTA CpeAa, KOTOPBIN NOABEPrat0T KOHTPOJIIO, MAAAET HUXKE JKEIAeMOro
JAUaIa3oHa.

JKupotHble kneTku, Takue kak kjaetku CHO, MOXXHO KyJlbTUBUPOBAaTh B KyJbTYpPax
Masioro mMaciraba, Harpumep, B 125 M1 KOHTelHepax, cofepsKaux NpUOIU3UTENBHO 25 MIT
cpensl, 250 mut KOHTelHepax, coaepxkamux npudm3uTensHo ot S0 go 100 mu cpenbr, S00 mu
KOHTelHepax, conepamux npudamsutenpHo ot 100 no 200 mn cpenpl. AJBTEPHATHUBHO,
KYJbTYpPbl MOTYT OBITb KpPYIMHOMAcCIITaOHBIMH, TAaKUMH Kak, Hampumep, 1000 wmx
KOHTEHHeprl, coxepkamue npuommsureabHo or 300 mo 1000 mu cpemsr, 3000 mn
KOHTeHeprl, coxepskamue npubausutenpHo or 500 mm mo 3000 mn cpenbr, 8000 mi
KOHTeHHepHI, comepskamue npudmmsurensHo oT 2000 mu no 8000 mu cpexner u 15000 mo
KOHTelHephl, copep:xamue or 4000 mu o 15000 mn cpensl. KyapTypbl 11l mpOU3BOACTBA
MoryT conepxartb 10000 1 cpenbl uian Oonee. KpynHomaciutaOHble KyJIbTypbl KIE€TOK, TAKHE
KaK JJIsl KIMHUYECKOTO MPOU3BOJCTBA OEJKOBBIX TEPANEBTUYECKUX CPEICTBA, KaK IPABHIIO,
MONJAEPKUBAIOT B TEYCHUE HECKOJIbKMX CYTOK WJIM JaXe HeAeNlb, INPU 3TOM KIETKH
NPOAYLHPYIOT Kenaemblii Oenok(ku). B TeueHme 3TOro BpeMEHH KyJbTYPY MOXKHO
oboramarh KOHLEHTPUPOBAHHOW MHUTATENbHOW CPENOH, CoAeprkamieil Takue KOMITOHEHTHI,
KaK IUTaTeJIbHblEe BELIECTBA W AaMHHOKHUCIOTBI, KOTOpPbIE pPACXOAYIOTCS B TEUCHHE
KyJbTHUBHPOBaHUs. KOHLIEHTpUpOBaHHAs THUTATENbHAS Cpeda MOXKET ObITh OCHOBaHA Ha
moObIX cOCTaBax Cpeln Uid  KyJIbTHMBUPOBAHUS KJETOK. Takas KOHLIEHTPUPOBaHHAs
NUTATeNIbHASL  Cpeda MOXKET COIepKaTh OOJIbIIMHCTBO KOMIIOHEHTOB — CpPEeAbl ISt
KYJbTHUBHPOBAHUS KJIETOK, HANpUMep, MPUOIM3UTEIBHO B KOJIHYECTBE 5%, 6%, 7x, 8x Ox
10X, 12x, 14x, 16%, 20%, 30x, 50x, 100x, 200%, 400%, 600x, 800x% wumm npaxe
npubm3uTensHo 1000% OT X HOPMAJIBHOTO MPUTOAHOTO KoJndecTBa. KOHIEHTpUpOBaHHBIE
MIUTATENIbHBIE CPENbl YaCTO UCIOJB3YIOT B MPOLECCaX KYJbTHUBHPOBAHUS C MEPUOANYECKON
HOAMUTKOM.

B onpeneneHHbIX BapuaHTaX OCYLIECTBJIEHUS CPEeAbl AJIsl KyJIbTUBUPOBAHUS KIIETOK
B TEUEHUE pOCTa KJIETOK WM MNPOAyKIuu Oenka oboramarT "moOaBkamMH B MOMEHT
UCIIOJIB30BAHM", TAK)KE€ M3BECTHBIMU KaK JTOOABKH, WHIPEAMEHTHI, N0OABIsieMble B MOMEHT
UCIIONIB30BAHMS, WJIM XHMHYECKHE BEIIEeCTBA, A00aBIseMble B MOMEHT HCIOJb30BAHMUS.
Jlo6aBKM B MOMEHT HCIIOJIb30BAHMS BKJIFOYAIOT OJJMH MJIM HECKOJIBKO U3 (PakTOpOB pocTa MU
apyrux OenkoB, Oy¢epoB, HCTOYHHKOB 3HEPTrUH, COJIEH, AMHHOKHUCIOT, METaJUIOB H
xenaTopoB. [lpyrue Oenku BKIIIOYAOT TpaHCPEeppHH U anbOyMuH. PakTOpbl pOCTa, KOTOPHIE

BKIIIOYAKOT IHMTOKHHBI U X€MOKHHBI, B OCHOBHOM U3BCCTHLI B HaHHOfI obyactu u U3BECTHO,
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YTO OHHM CTUMYJIUPYIOT POCT KJIETOK MJIH, B HEKOTOPBIX clyuasix, A HepeHHPOBKY KIETOK.
Kak npasuno, gaxrop pocra npexacrasiser coboii Oenok (Hanmpumep, HHCYJINH), HeOOIbIION
NEeNTHJl UIU CTEpOUAHBIN TOpMOH, Takoi kak actporeH, DHEA, Ttectocrepon u t.1. B
HEKOTOPBIX CITy4asix, (aKTOp POCTa MOKET MPEACTABISIET COOON NCKYCCTBEHHOE XUMHUYECKOE
BEIECTBO, KOTOPOE CTUMYJIUPYET KJIETOYHYIO NMPOJIH(Eparo WK NPOAyKIUI0 OeKa, Takoe
Kak, Harpumep, Terparunpodonar (THF), merorpekcar u T.n. Heorpanudupsaromue npuMepsl
OeNKOBBIX U MENTHAHBIX (PAKTOPOB POCTa BKJIIOYAIOT AHTHOMOA3THHBI, MOP(OreHETUYECKUE
6enxu xoctu (BMP), BbIeneHHbIN U3 TOJIOBHOTO Mo3ra HelipoTpoduueckuii pakrop (BDNF),
snuaepMaibHbiid Gakrop pocra (EGF), spurponostun (EPO), dakrop pocra ¢udpodiacto
(FGF), BbinenenHblii M3 JUHUN TMIHATBHBIX KJIETOK Heiporpoduueckuit ¢pakrop (GDNF),
rpaHyJIONUTapHbI  KonoHuectumyaupyroomuit  ¢akrop (G-CSF), rpanynouurapHo-
MakpogaranbHelii  kojoHHecTuMmyupyromuii - ¢pakrop (GM-CSF), pocrosoit  ¢akTop
muppepentmposkn 9 (GDF9), daxtop pocra remaroumroB (HGF), BbineneHHsii us3
renatombl (pakrop pocra (HDGF), uncynun, mHCynmmHOmomoOHbI ¢akrop pocra (IGF),
daxrop crumymsumu murpaunu, muoctatud (GDF-8), ¢pakrop pocta Hepsos (NGF) u npyrue
HEeHpOTpohUHBI, BbIIeNeHHbIH K3 TpomOouuroB (akrop pocra (PDGF), tpombGonostun
(TPO), tpanchopmupyrommii ¢pakrop pocra anbda (TGF-a), Tpanchopmupyrommii paxrop
pocra Oera (TGF-B), dakrop Hekposza onyxonu anbha (TNF-a), dakrop pocra sHIOTENHUS
cocyno (VEGF), aronuctsl myTh mepemauu CHrHajia wnt, IUIaleHTapHbIH (akTop pocrta
(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 mist
KYJbTUBHUPOBAHHUS KJIETOK 0o0oramarT n100aBjissieMbIM B MOMEHT HCIOJIb30BaHUST (PAaKTOPOM
pocrta MHCYJMHOM. B OJHOM M3 BapHaHTOB OCYINECTBJICHHs KOHLIEHTPALUS HHCYJHMHA B
cpenax, HampuMep, KOJIMYECTBO MHCYJHMHA B Cpelax Uil KyJbTUBHPOBAHHS KJIETOK ITOCIHE
nobasyenus, cocrapnsieT mpuoamsuTenbHo ot 0,1 MkM no 10 MxkM. Takske B COCTaBbI Cpen
IO OMNpEICNCHHBIM BapHAaHTAM OCYIIECTBIEHHS MOXKHO BKJIIOYATh OJHY WJIM HECKOJIbKO
n00aBOK B MOMEHT UCIOJIb30BAHHSL.

Bydepsr obOmenssecTHrl B AaHHOW oOnactu. M300peTeHre HE OrpaHUYEHO KaKUM-
a1u00 KOHKpeTHBIM Oydepom umu Oydepamu, U JTHOOO0N CIEIUANTHUCT B JAHHOW 00JIACTH MOKET
BBIOpaTh COOTBETCTByIOLIME Oydep mmu OydepHyro cucreMy IUIsi HCIOJNB30BAHHUA C
KOHKPETHOH JINHUEH KJIETOK, MPOAYLUPYIOIIeH KOHKPETHBIH Oelok. B ogHOM M3 BapuaHTOB
ocymecTsiaeHus: Oydep, n0OaBNsIeMblii B MOMEHT HWCIOJIb30BAHUS, MPEACTABISIET COOOM

NaHCOs. B omHOM W3 BapuaHTOB ocyluecTBieHHs Oydep, noOaBisieMblii B MOMEHT
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ucnonp3oBanusi, copepxkur NaHCOsz. B npyrom Bapuante ocymiectBieHusi Oydep
npencrasisier coboit HEPES.

HUcTouHMKM 5SHEpPruM il TNPUMEHEHUss B KadecTBe JOOAaBKM B  MOMEHT
UCTIONb30BaHUSI B KYJIBTYpPe KIETOK TAaKXKe€ XOpOIIO H3BECTHBI B nMaHHOW obOmactu. bes
OTpaHUYEHUs] B OJHOM M3 BAPHAHTOB OCYIIECTBJIEHUS] WCTOYHHMK >HEPIUH, NOOABISEMBINA B
MOMEHT HCIIOJIB30BAHMS, TNPEACTABIsIET COOOW TIIFOKO3y. YUWTBHIBasi KOHKPETHbIE U
orpenesieHHble TPeOOBaHNS KOHKPETHBIX JIMHUM KJIETOK M MPOAYyLHUPYeMOro Oenka, B OJHOM
U3 BapUAaHTOB OCYIIECTBJIECHUS TIJIIOKO3y B CpPEAbl MOXHO I00aBJATh B KOHLEHTPALUU
npubnuzuTensHo oT 1 10 20 MM. B onpeneneHHBIX Ciydasx INIOKO3y MOXKHO A00aBIATH Ha
BBICOKUX YPOBHSX BILIOTH 10 10 1/

Taxke B 00MacTH KyJbTyphl KJIETOK W TNPOAYKLHU O€lKka XOpOLIO H3BECTHbI
Xenatopel. JIByMsl CTaHAAPTHBIMH XeJaTOPaMM, HCHOJb3YeMbIMH B JaHHOH OOJacTH,
apisiroTest quruapar OJTA Hatpuss um nuTpar, XOTs B INPAKTUYECKOM OCYLIECTBICHUU
HACTOSIIIEro M300peTeHNss MOYKHO HMCIOJIb30BaTh APYTHe XeIaTopsl. B OmHOM W3 BapuaHTOB
OCYIIECTBIICHHUSI X€JNaTop, A00aBiIseMbIi B MOMEHT HCIIOJIb30BAHUS, MPENCTaBIsIeT COOOM
aurunpat IATA Hatpus. B omHOM M3 BapHaHTOB OCYILIECTBJICHHS XE€JIATOpP, 100ABISIEMbIH B
MOMEHT MCTIOJIb30BAHUS, MPENCTABIsAET cOO0M uuTpaT, Takoit kak NazCeHsO7.

B onHOM M3 BapMaHTOB OCYIIECTBJICHUS KYJIBTYPYy KJIETOK MOXHO 00OTramarh OIHON
WIN HECKOJIbKMMHM aMHHOKHUCJIOTAMH, NOOABJISIEMbIMA B MOMEHT HCIIOJIb30BAHUS, HATIPUMED,
TAaKMMHU Kak MIyTaMuH. B 0HOM U3 BapuaHTOB OCYLIECTBICHUS Cpea sl KyJIbTUBUPOBAHUS
KJIEeTOK oboraiieHa TJIyTaMHHOM, J00aBIsIeMbIM B MOMEHT HCIOJb30BAHUS B KOHEYHOMH
KOHLIEHTPALUH MPpHOIM3UTENbHO OT 1 MM 10 13 MM.

apyrue no0aBKM B MOMEHT HCIOJB30BAHUS BKJIOYAIOT OJHY HJIM HECKOJBKO W3
pa3JIMUHBIX COJIeHl METaNJIOB, TaKhe Kak COJM JKeJe3a, HUKeNs, [IMHKa U Menu. B ogHoM u3
BAPUAHTOB OCYINECTBJICHUS CPEAbI ISl KYJIbTHBHPOBAHUS KIETOK 000TaIlaroT JIOOBIM OTHUM
WJIH HECKOJIBKMIMH U3 CyJb(ara Meau, cyibdaTa LUHKA, XJIOPUAA KeJie3a U CyJIb(aTra HUKEIS.

B opmHOM u3 BapuaHTOB OCYLIECTBJIEHUs Cpenbl Ui KyJIbTUBUPOBAHMS KIIETOK
oOoramaroT J0OOH OJHOW WJIM HECKOJbKUMH WJIM BCEMH M3 YKa3aHHBIX HIDKE JTOOABOK B
MOMEHT HCIOJIb30BaHus. npudbnusureapHo 29,8 MM NaHCOs3, nmpubnusurensHo 2 MM
rayTamuH, npubmmsutensHo 0,86 MKM wmHCynuH, npuOmmsurensHo 11,1 MM rmimokosa,
npubmu3uTensHo 6,54 MKM cynbdar nuHka, npudbausutensHo 0,168 MkM cynbdar menwy,
npubim3uTeNnsHo 75 MKM xmopua kenesa, npuonusutenbHo 0,639 MkM cynbdar HUKens,

npubmuzuTensHo 85 MkM D/ITA u npubnmsutensHo SO MKM muTpar.
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B onmHOM W3 BapuMaHTOB OCYLIECTBIEHHsS CpPEAbl OOOramaroT C HHTEPBAJIAMH B
TE€YeHHE KyJbTUBUPOBAHUS KJIETOK B COOTBETCTBHUM C MPOLECCOM C MNEPHOANYECKON
noanuTkoil. KynbTuBHpOBaHME € MEPUOIUYECKON MOANMUTKON OOIIEN3BECTHO B NaHHOMN
00JIaCTH W MpPUMEHSETCs Il ONTUMU3UPOBAaHHON nmpoaykuuu 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 IyTpPEeCLHuHA
JKM3HECTIOCOOHOCTh KJIETOK, IUIOTHOCTb JKM3HECHMOCOOHBIX KJIETOK M YJBOCHHE KJIETOK
ynydmeHbl. OTHOCUTEIBHO KU3HECTIOCOOHOCTH KJIETOK, KjeTkH, pacryume B OS cpemax
JIEMOHCTPHUPYET JKU3HECTIOCOOHOCTh, KOTOpasi 1o MeHblueil Mepe Ha 10%, mo MeHbIneil Mepe
Ha 15%, no menblieit mepe Ha 20%, o MeHblIel Mepe Ha 25%, o MeHblueil mepe Ha 30%,
no MeHbineil mepe Ha 35%, mo meHblIied mepe Ha 40%, mo MeHbiuel Mepe Ha 45%, 1o
MeHblel Mepe Ha 50%, o menbiel mepe, 55%, mo meHblieit Mmepe Ha 60%, MO MeHbIIeH
Mmepe Ha 65%, no meHbIneil Mepe Ha 70%, Mo MeHblel Mepe Ha 75%, 1O MeHbLIeH Mepe Ha
80%, no meHbIueil mepe Ha 85%, no meHbIueil mepe Ha 90%, no MeHsblIel Mepe Ha 95%, 1o
MeHblIel mepe Ha 99%, no menbiueil Mepe Ha 100% wnu o MeHbluel Mepe B 3 pasa BBbILIE,
YeM JKM3HECTTOCOOHOCTh CXOMIHBIX MJTH MCHTUYHBIX KJIETOK, pacTymux He B OS cpenax.

B onpeneneHHbIX BapuaHTaX OCYINECTBICHUS CKOPOCTh YABOCHUS KU3HECTIOCOOHBIX
KJIeTOK MiekonuTaromux B OS cpenax mo MeHbinel Mepe Ha 5%, mo meHblnei mepe Ha 6%,
1o MeHbled Mepe Ha 7%, o MeHbluell Mepe Ha 8%, Mo MeHblIeil Mepe Ha 9%, MO MeHbLIeH
Mmepe Ha 10%, o menbiueii Mepe Ha 11%, mo meHbineil Mepe Ha 12%, mo MeHbIIEH Mepe Ha
13%, no menbleit mepe Ha 14%, no menbiueit Mepe Ha 15%, no menbiuei mepe Ha 16%, no
MeHblel Mepe Ha 17%, no menbiuel Mepe Ha 18%, o mMeHbleit Mepe Ha 19%, Mo MeHblIe
Mmepe Ha 20%, no menbiueil Mepe Ha 21%, o MeHbleil Mepe Ha 22%, O MeHbIIeH Mepe Ha
23%, no MeHblueil Mepe Ha 24%, o MeHbIuel Mepe Ha 25%, o MeHblIel mepe Ha 26%, 1o
MeHblel Mepe Ha 27%, o MeHbluel Mepe Ha 28%, o MeHblell Mepe Ha 29%, Mo MeHbLIeH
Mmepe Ha 30%, no meHblueil Mepe Ha 35%, o MeHbleil Mepe Ha 40%, o MeHbIel Mepe Ha
45%, no menblueil Mepe Ha 50%, o meHbIuel Mepe Ha 55%, mo MeHblIel mepe Ha 60%, o
MeHb1el Mepe Ha 70%, no menbluell Mepe Ha 80%, o MeHbleil Mepe Ha 90%, Mo MeHbLIeH
Mepe Ha 100% wunu nmo meHbinel Mepe B 3 pas3a BbIIE, YEM CKOPOCTb YJIBOEHHUS KIETOK
MJIEKOIIUTAKOLINX, KyJbTuUBUpyeMblx He B OS cpemax. B omnpeneneHHbIX BapHaHTax
OCYILIECTBJICHHST CKOPOCTh YIBOCHHS JKU3HECHOCOOHBIX KJIETOK MieKonuTaromux B OS
cpenax nmpudmmsuTenbHo 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 BapMaHTax OCYLIECTBICHHS BpPEMS YABOEHHS AKTHUBHO
NPOXOASIIMX LMKJI KJIeTok miekonuTarommx B OS cpemax cocraBiser MeHee 30 4acos,
MeHee 29 dacoB, MeHee 28 4acoB, MeHee 27 4acoB, MeHee 26 4acoB, MEHee 25 4acoB, MeHee
24 4acoB, mMeHee 23 4dacoB, MeHee 22 dacoB, MeHee 21 uacoB, meHee 20 uyacoB, MeHee 19
4JacoB wiu MeHee 18 gacoB. B ompeneneHHBIX BapuaHTAaX OCYLIECTBICHHS BPEMs YIABOCHUS
aKTHUBHO PacTyIIMX KjeTok muexkonutaromux B OS cpemax cocrasisier MeHee 28 dacos. B
OTIPEIEJIEHHBIX BAPHAHTAX OCYIIECTBJICHHUS] BPEMs YABOEHUS KJIETOK MiekonuTaromux B OS
cpenax coctaBnsier mnpudbnmsurensHo 27 + 1 wac, npubnusurenbHo 26 *+ 1 wac,
npubnuzutensHo 25 + 1 gac, npubnusurensHo 24 + 1 yac, npubnusutensHo 23 + 1 wac,
npubnusuTenpHo 22 + 1 yac unm npubnusutensHo 21 £ 1 yac. B onpeneneHHbIX BapuaHTax
OCYILIECTBJICHUS BPEMsI YBOCHHUS aKTHBHO MPOXO/AIINX LIMKJI KJIETOK Milekonurarmux B OS
cpemax cocraBiser mnpubmmsuTensHo 24 + 1 wyac. B ompeneneHHBIX BapHaHTax
OCYLIECTBJICHUs] BpPeMsl YIBOEHHUS aKTHBHO MENAIIMXCS KIETOK, KyJbTHBHpPyeMbIX B OS
cpenax 1o MeHblel Mepe Ha 15%, no meHbIneit Mepe Ha 16%, o meHbiueil mepe Ha 17%, no
MeHblel Mepe Ha 18%, mo menbineit mepe Ha 19%, no menbuieil Mepe Ha 20% unu mo
MeHblel Mepe Ha 25% MeHblile, 4eM BpeMsl YBOCHUS aKTUBHO MPOXOSAIINUX LIUKI KJIETOK,
KyJIbTUBUPYEeMbIX He B OS cpenax.

Hpoaykuus Genka

B npononHenme k xummyeckn ompeneiaeHHeiM  OS  cpemam  u  cmocobam
KyJbTHBHpOBaHUs KjeTok B OS cpenax, Hacrosiiee M300peTeHHE OTHOCHTCS K Crocobam
NPONYKIMH OEJKOB, TaKUX KaK TeparneBTUYeCKU 3(PPEKTHBHOE AHTUTENO WIH APYroe
OuodapmarieBTUIECKOe JIEKAPCTBEHHOE BEINECTBO, B KJIETKAX, KyJIbTUBHPYeMbIX B OS
cpenax.

B onpeneneHHBIX BapHaHTaX OCYIIECTBICHUS CKOPOCTb MPOAYKLUUHU OENKa KIETKaMU
MJIEKOIIUTAOLINX, KyJbTuBUpyeMbIMU B OS cpenax, nmo MmeHblueil Mmepe Ha 5%, 10%, 15%
wn 20% BbIIIE, 4€M CKOPOCTh MPOAYKLUUHU OeIKa MASHTHYHBIMH KJIETKAMH MJIEKOMTUTAIO X,
KyJpTHBHpYeMbIMU He B OS cpenax. B ompeneneHHbIX BapHaHTaX OCYLIECTBIEHHS CKOPOCTh
NponyKIHMK OeJiKa B KJIETKaX, KyJbTUBHPYeMbIX B OS cpenmax, coCTaBisIeT 0 MeHbIIEH Mepe
1 nxr/knerky/cytku ("PCD"), nmo menpineii mepe 2 PCD, mo mensmeit mepe 3 PCD, mo
MmeHbiell Mepe 4 PCD, no menbiueii mepe 5 PCD, no menbiieit mepe 6 PCD, no MeHblieit
mepe 7 PCD, no menbiueii Mmepe 8 PCD, no mensbiueii mepe 9 PCD, no mensbuieit mepe 10
PCD, no menbieii mepe 15 PCD, no mensiueit mepe 20 PCD, no menbiueit mepe 25 PCD, no

menb1eil Mepe 30 PCD, no mensiueii mepe 35 PCD, no menbiieit mepe 40 PCD, no MeHnblieit
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Mmepe 45 PCD, no menslieit mepe 50 PCD, no mensiueii Mmepe 75 PCD unu no MeHbluel Mepe
100 PCD.

B omnpeneneHHbIX BapHMaHTaX OCYIIECTBIEHHs BBIXOX HUIM TUTP MPOAYKIMU Oenka,
KOTOPbIE MOJKHO BBIpaXkaTb B TIpaMMax OENKOBOrO NPOAYKTa HA JIUTP CpPedbl s
KyJIbTUBUPOBAHMS, U3 KJIIETOK, KyJIbTUBHpPYeMbIX B OS cpenax, COCTaBIIsIeT 110 MEHbIIEH Mepe
100 mr/n, mo menbineit Mepe 1 /11, mo menbineit mepe 1,2 1/, mo mensinel mepe 1,4 1/, mo
MeHblel Mepe 1,6 1/, mo MeHbinei mepe 1,8 /11, Mo MeHblIeH Mepe 2 1/11, IO MEHbIIEeH Mepe
2,5 r/n, mo menbineit Mepe 3 /11, MO MeHbIIeH Mepe, 3,5 r/a, mo MeHbIneld mepe 4 1/, 1Mo
MeHblel Mepe 4,5 1/11, o MeHbIel Mepe S 1/11, o MeHbIuel Mepe 5,5 1/11, To MeHbIIeH Mepe
6 1/71, Mo MeHblIel Mepe 6,5 r/n, Mo MeHblIel Mepe 7 T/1, MO MeHbIIEH Mmepe 7,5 1/1, 1o
MeHblel Mepe 8 1/71, mo MeHbIneil mepe 8,5 /11, mo MeHblIel Mepe 9 /1, Mo MeHbIIel Mepe
9,5 r/n, mo menbIueit mepe 10 /0 unm no MeHbineit mepe 20 /5.

B OTIpEeAEIEHHBIX BAapHAHTAX OCYIIECTBIIEHUS OeJKOBBIH NPOAYKT
(mpencraBysOIKUN MHTEpeC OENOK) MpeAcTaBisieT COOOW AHTHUTENO, AHTUTENIO YeJIOBEeKa,
IYMaHU3UPOBAHHOE  AHTUTENO, XHMMEPHOE AaHTUTENO, MOHOKJIOHAJIbHOE  aHTUTEINO,
nonucnenuguyeckoe aHTUTENO, Oucnennpuyueckoe AaHTUTENO, AHTUTCHCBSI3bIBAIOIIUIT
¢dparMeHT aHTHUTENAa, ONHOLEIIOYEYHOE AHTUTENO, AWATENO, 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 mNpenacrtaBnsier codoit antureno IgGl. B ogHOM u3
BApUAHTOB OCYILIECTBJICHHSI aHTHTENO MNpenactaBisier codoit antureno IgG2. B ogHOM m3
BapUAHTOB OCYLIECTBIICHHs aHTUTEJIO NpeAcTaBisieT cobol antuteno IgG4.

B ompeneneHHBIX BapHaHTaX OCYIIECTBIEHUsS MPEICTABISIOMIMIA HHTEpEC OeloK
NPEACTaBIIeT COOOM PEKOMOMHAHTHBIM OJIOK, KOTOPBIA comep:kuT Mojekyiay Fc u mpyroii
nomen (Hampumep, cauthlii ¢ Fc Oenok). B ompeneneHHBIX BapwaHTax OCYLIECTBICHHUS
cuthiil ¢ Fc Oenok mpencrasnsier coOol cauthblii 6enok penentop-Fc, KOTOpbIi CORepsKUT
OJMH WMJIM HECKOJBbKO W3 OJIHOTO WJIM HECKOJbKHX BHEKJIETOYHBIX JOMEHOB peLenTopa,
CBsI3aHHBIX C MoOJekynoil Fc. B ompeaeneHHbIX BapuaHTax OCYILECTBJIEHUsS MoJiekyna Fc
COAEPKUT MIAPHUPHYKO obnacte ¢ mnocneayromumu aomeHamu CH2 uw CH3 IgG. B
OTIPENIeNIEHHBIX BapUaHTaX OCYLIECTBIEHHs CIUTHIN Oelok penentop-Fc comep:kut aBa wim
Ooyee pPa3NUYHBIX PELENTOPHBIX LEMH, KOTOPbIE CBSI3BIBAOTCS C OJHHUM JIMTAHAOM WIJIH
HEeCKOJIbKkUMH Juranaamu. Hampumep, crmuteii ¢ Fc Genok mpencrasisier coOoil JOBYIIKY,
HarmpuMmep, Takyl Kak Josymka IL-1 (Hampumep, pHJIOHALENT, KOTOPBIA COAEPIKUT

ceszpiBaromyr0 juraHn IL-1RAcP obnacts, ciutyro ¢ BHekinerouHod obmactero IL-1R1,
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cutyto ¢ Fc hlgGl; cm. marenr CIIA Ne 6927004, xOTOpBIN IMOJHOCTHEO BKJIFOYEH B
HACTOSIIIMI JOKYMEHT B KadecTBe ccbuiki) JoBymka VEGF (mampumep, admmbeprenr,
KoTopbIii conepxut nomer 2 Ig peuentopa VEGF Fltl, cnuteiii ¢ nomenom 3 Ig penenitopa
VEGEF Flk1, cnutsiii ¢ Fc hIgGl; cm. matentsr CIIIA NeNe 7087411 u 7279159).

Hacrosimee nzo0perenue s mpoayKuuu Oenka He OrpaHUYe€HO KOHKPETHBIM THIIOM
kJIeToK. IIpuMepsl TUIIOB KIIETOK, MOAXOMALIMX IS MPOAYKIUHN OeNKa, BKIIOYAIOT KJIETKH
MJICKOITUTAOIINX, KJIETKH HACEKOMBIX, KJIIETKH ITHLI, KJIETKH OaKTepuil U KJIETKU APONKEH.
Knerkn Moryt mnpeactaBisiTb COOOH CTBOJIOBbIE KJIETKH WIM PEKOMOMHAHTHBIE KIIETKH,
TpaHC(OPMHUPOBAHHBIE BEKTOPOM JJIsI PEKOMOWHAHTHOM SKCIPECCHH T€HOB, WM KIETKH,
TpaHC(PUIMPOBAHHBIE BUPYCOM Uil TPOAYKLHMH BHUPYCHBIX MpOnykToB. Kierkum wmoryt
comepkaTb  PEKOMOMHAHTHYK) Te€TEePOJOTMYHYIO  IOJIMHYKJIEOTUAHYK  KOHCTPYKLHIO,
KOJMPYIOLIYVIO TPENCTABISIOIUI HHTepeC OeNoK. DTa KOHCTPYKLHUS MOXKET MpPEACTaBISTH
co00il >MHCOMY, WJIM OHAa MOXKET MPEACTaBJIATh COOOH 3JIEMEHT, KOTOpbIH (HU3NYECKH
UHTETPUPOBAH B IeHOM KJETKH. Takke KJIETKH MOTYT MPOAYLHMPOBATH IMPEICTaBIISIOLINIA
uHTepec Oenok 0Oe3 KOmMMPOBaHUS 3TOro OejKa TeTePOJIOTUYHON  MOJMIENTHIHON
KOHCTpyKLueH. JlpyrumMu cioBamy, KJe€TKa MOKET KOAMPOBAThb NPEACTABIIIOIINN HHTEpeC
Oenok B mpupoze, Hampumep, B-knetka, nponyuupyromas antuteno. KineTku takike MOryT
SIBIIATBCS TEPBUYHBIMU  KJIETKAMH, TaKMMU KakK KJETKH KYpPHHOrO SMOpHOHA WU
MEPBUYHBIMH JIMHUSMH KJETOK. [IprMepbl MPUrOOHBIX KJIETOK BKJIKOYAKOT kieTku BSC,
kinerku LLC-MK, xnerku CV-1, knmetku COS, xnerku VERO, knerku MDBK, knetku
MDCK, knerku CRFK, knerku RAF, knerku RK, xiierku TCMK-1, knetku 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, knetku 293, knetku RK, knetku Per.Co
u xierku CHO. B pasnuyHbIX BapHaHTax OCYINECTBJICHUS JIMHUS KJIETOK MPEACTaBISAET
coboit npoussoanoe kierok CHO, takoe kak mytantabie quann CHO-K1, CHO DUX B-11,
CHO DG-44, Veggie-CHO, GS-CHO, S-CHO unu CHO lec.

B omHOM M3 BapMaHTOB OCYINECTBIIEHHS KJIETKA, KOTOpas MPENCTaBIsieT COOOU
kiaetky CHO, skcnpeccupyer Oeok 3KTONMUYecKH. B OHOM M3 BapHaHTOB OCYINECTBIICHUS
6enoK comep kuT 00JIaCTh TSHKENION e UMMYHOTJIO0YIMHA, Takyro kak obmacts CH1, CH2
win CH3. B onHOM W3 BapuaHTOB OCYyINECTBIeHHUs Oenok comep:kut obnacte CH2 u CH3
UMMYHOTTIOOYJIMHA YeJIOBEKA WIIM I'PbI3yHA. B OIHOM M3 BapHaHTOB OCYLIECTBJICHHUS OEJIOK
copepxxut obmacte CH1, CH2 u CH3 ummyHornoOyinHa 4enoBeKa WU Irpbi3yHa. B ogHOM
U3 BAPUAHTOB OCYILIECTBIIEHHsI OEJIOK COAEPIKUT MAapHUPHYIO obnacts u obnacte CH1, CH2 u

CH3. B KOHKpeTHOM BapHWaHTe OCYILIECTBJIICHUs OE€JOK COIEPKUT BapuaOeNbHBIA TOMEH
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TSDKEJIOW 1eNM WMMYHOTJIOOyJMHA. B KOHKPETHOM BapuaHTE OCYIIECTBICHHsS OeoK
COIEeP>KUT BapuaOeNbHbIN JOMEH JIETKON Lenr UMMYHOTTIoOyInHa. B KOHKpeTHOM BapuaHTe
OCYILIECTBIICHHS O€JIOK COAEPKUT BapraOeIbHbIN JOMEH TSDKEJION Lenu UMMYHOTJIOOYINHA U
BapuabenbHBII JAOMEH JIETKOM Ilenmu MMMYHOrJoOyinHa. B KOHKpeTHOM BapuaHTe
OCYILIECTBIICHU OEJIOK MpEeACTaBisieT COOOW AHTHUTENO, TaKOe KaK AHTHTENO YeJOBEKa,
AHTUTEJIO TPBI3YHA WIIM XMMEPHOE aHTUTEJIO YeJIOBEKa/TPhI3yHa (HampuMep, 4e0BeKa/MbIIIH,
YeJIOBEKa/KPbIChI NI YeJIOBEKa/XOMSKA).

a3y nponyKIMH MOKHO MPOBOAUTE B KYJBType JIOOOro mMacirada OT OTHETbHBIX
KOO M KOO Ha IIeikepe WM OJHOPA30BBIX peakTopoB Wave bags, 1O OIHOJIUTPOBBIX
OuopeakTopoB u hi (o) KPYIHOMACIITaOHbBIX IPOMBIIIJIEHHBIX OHOpEaKTOpHI.
KpynaomaciutaOHbIH Mponecc MOKHO NMPOBOAHUTH B 00beMe nmpubiausurensHo ot 100 muTpoB
10 20000 autpoB miam Oojee. [t KOHTPOJISI MPOAYKLIMU OeJIKa MOXKHO HCIOJIB30BATh OJHO
WJIN HECKOJIBKO CPEJICTB, TAKMX KaK TeMIEepaTyPHbIM CABUT WIM XUMUYeckas nHaAyKkius. daza
pocta MOXET NPOUCXOAUThb Hpu Oojiee BBICOKOH TeMmmeparype, 4eM ¢asa NPOAYKLHH.
Hanpumep, ¢asa pocra MOXeT NMPOUCXOAUTH NMPU OJHOH Temmeparype MpUOIH3UTENBHO OT
35°C mo 38°C, a ¢asa mnpoayKLUuM MOXET MPOMCXOAUTH IPH APYroil Temmeparype
npubmusuTensHo ot 29°C no 37°C, neobszaTenbHo mpudmusutenbHo oT 30°C o 36°C wnm
npubmm3uTenbHo ot 30°C mo 34°C. Kpome Toro, BMecTe, 10 WIH IOC]E TEMIIEPATYPHOTO
CIBUTa MOXHO NOOABJIATh XMMHUYECKHE MHAYKTOPBI MPOAYKIMH Oeika, Takhue Kak KOo(ewH,
OytupaT, TaMOKCU(eH, 53CTPOreH, TETPAUUKINH, [JOKCULUMKIMH U  OucaueraMun
rekcamerusieHa (HMBA). Ecinu uHaykTopbl H100aBISIFOT MOCE TEMIIEPATYPHOTO CIBHIra, UX
MOKHO J00aBJATh B Mpenesnax OT OAHOrO 4aca JOs MATH CYTOK IOCHE TEeMIEepaTypHOro
CIBUTA, HANPUMEp, B Mpefenax OT OAHUX IO ABYX CYTOK MOCJE TEMIIEPATypPHOTO CABHIA.
[Ipopyuupyromue KyJabTypbl KJIETOK MOXKHO 3alyCKaTh B KayeCTBE HEMPEPBIBHOU
MOATIMTHIBAEMON CHUCTEMBbI KYJbTHBHPOBaHUs, Kak B xemoctare (cm. C. Altamirano et al,,
Biotechnol Prog. 2001 Nov-Dec; 17(6):1032-41), unu B COOTBETCTBHU C TPOLIECCOM C
nepuonuueckoit nogmurkoi (Huang, 2010).

HNzobpereHne mpuromHo s YAyYIIEHWs] TOPOAyKIMH Oenka  crocodamu
KYJbTUBHPOBAHUS KJIETOK. JIMHMHM KIETOK, WCIONb3yeMble M0 H300PETEHHIO, MOXKHO
TEHEeTHYECKH KOHCTPYHUPOBATb [UIA  SKCIPECCHM  TOJHIENTHAA, MPEACTABISIOIETro
KOMMEPUYECKHI WJIM HAay4HbI MHTepec. | eHeTnueckass MHKEHEePHUsl JIMHUN KJIETOK BKJIIOYAET
TpaHcekuro,  TpaHCHOPMALMIO  WJIM  TPAHCAYKIHED  KJIETOK  PEKOMOWHAHTHOMN
TIOJIUHYKJICOTHTHON MOJIEKYJION WM WHON Crnocod H3MeHeHUus (Hampumep, MOCPEICTBOM

TOMOJIOTMYIHO peKOM6I/IHaLII/II/I W aKTUBAllMH I'€HOB WJIU CJIMAHUA peKOM6HHaHTHOfI KJICTKH C
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HEPeKOMOWHAHTHON KJIETKOH) IJisi TOro, 4YTOOBI BBI3BATh IKCIPECCHIO KJIETKOH-XO3SHHOM
’KeJaeMoro pekomOuHaHTHOro mnonunentuaa. CrocoObl U BEKTOPbI Ui TE€HETHYECKON
WH)KCHEPUU KJIETOK WM JIMHUHA KJIETOK JUIsd JKCIPECCHH MPEACTaBISIOLIer0 HHTEpPeC
MOJIMNENTUIA XOPOLIO W3BECTHBI CHELMATUCTAM B AaHHOH OOJIAaCTH; HATNPUMEp, Pa3IH4YHbIe
crioco0r! mpomuntocTpuposansl B Current Protocols in Molecular Biology. Ausubel et al., eds.
(Wiley & Sons, New York, 1988 u exexBapranbHble 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 cnexktp JUHHHA
KJIETOK, MOIXOMASAIIMHI Ui BBIPALUBAHUS B KyJbType, noctyneH B American Type Culture
Collection (Manassas, Va.) © y KOMMEpUYECKHUX MOCTaBIIUKOB. [IpuMeprl JUHUI KIETOK,
HIMPOKO HCTOJIB3yEeMbIX B MpoMbIieHHOCTH, BioudaroT kietku VERO, BHK, Hela, CVI
(sxmrouast Cos), MDCK, 293, 3T3, knerku muenomusix tunuil (Hanpumep, NSO, NSI), PC12,
kinetku WI38 u knerku simunmka kutaiickoro xomsika (CHO). Knmetku CHO mmpoxo
UCIIONIB3YIOT AJISI TIOJTyYeHHsI KOMILIEKCHBIX PeKOMOMHAHTHBIX O€JIKOB, TAKUX KaK [IUTOKUHBI,
(akTopsl cBepThiBaHUs KpoBu U 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). XXenatenbHbIMU
auHusIMA  KJ1eTok-x03sieB. CHO  sBJSAIOTCST MyTaHTHbIE JIMHHH KJIETOK C JeQHULUTOM
muruapodonatpenykrasbl (DHFR) (Urlaub et al. (1980), Proc. Natl. Acad. Sci. USA 77:
4216-4220), DXBI 1 u DG-44, Tak kak 3¢ ¢eKTUBHAs CHCTEMA CEJIEeKIMH U aMILTH(UKAIIH
skcnpeccun reHa Ha ocHoBe DHFR of0ecrneunBaer BBICOKHIT YpPOBEHb 3KCIPECCHU
pekomOuHaHTHOTO Oenka B 3THX Kierkax (Kaufman RJ. (1990), Meth Enzymol 185:537-566).
Kpome TOro, ¢ STUMHM KJI€TKaMH JIErKO OOpaiuaTtbCsi B KA4eCTBE aJAre€3MBHBIX WU
CYCIEH3UOHHBIX KYJBTYp, U OHH JIEMOHCTPUPYIOT OTHOCHTENBHO XOPOIIYI0 T'€HETHYECKYIO
crabunbHocTh. Knerku CHO u Genku, pekOMOMHAHTHO 3KCIIPECCHPYEMbIE MU, BCECTOPOHHE
OXapaKTepU30BaHbl W OAOOPEeHbI Ui TPUMEHEHHs B KJIMHHYECKOM M KOMMEPYECKOM
NPOU3BOJACTBE OpPraHaMU pEeryJupoBaHus. B oOmnpeneneHHbIX BapuUaHTaX OCYLIECTBICHUS
auann kjaerok CHO npencraBisitoT co0oil JMMHHM KJIETOK, KaK OMMUCAHO B MyOJIMKALMSIX
nateHTHbIX 3asB0K CIIIA NoNe 2010/0304436 A1, 2009/0162901 A1 u 2009/0137416 Al u
natentax CIIIA NeNe 7455988 B2, 7435553 B2 u 7105348 B2.

Hacrosimee wu300peTeHrie He OrpaHUYeHO OOBEMOM YKAa3aHHBIX BapUAHTOB
OCYLUIECTBJICHHS, OMUCHIBAEMBIX B HACTOSLIEM MAOKYMEHTE, KOTOpbIe MpeaHa3HAYEeHbI s
WUTIOCTPALIMK OTJENbHBIX aCMEKTOB WJIM BAPHAHTOB OCYILECTBICHHUST n300peTeHus. 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 COMPOBOMKIAOLIHX
buryp B AONOJHEHHWE K ONHMCAHHOMY B HACTOSIIEM IOKYMEHTE OYEBUIHBI Pa3JIMYHBIC
mMoaudukanuu nzo0pereHus. Takue MOnUpUKALNI HAXOAATCSA B 00beMe H300peTeHMUs.
H30o0pereHne 4acTUYHO OCHOBAHO HA OTKPBITUH, YTO J00ABIEHHE OPHUTHHA WJIH
KOMOMHAIIMM OPHUTHHA M TNYTPECLUHA B HE COIEPKAIlUe ChIBOPOTKU Cpenbl s
KYJbTUBHPOBAHUS KJIETOK MPHUBOAMUT K YBEJIIMYEHHBIM POCTY KJIETOK, JKH3HECIIOCOOHOCTH U
NPONYKIMM TOJUIENTHIOB B PEKOMOMHAHTHO CKOHCTPYHPOBAHHBIX JIMHMUSX KJIIETOK
JKUBOTHBIX (MJIM MPUPOAHBIX KJIETOK), SKCIPECCHPYIOLINX NMPEACTABIIIOMII HHTEpeC OOk,
TaKUM 00pa3oM, yBENWYMBAas HAZEKHOCTb KYJIbTYPbI, YJIy4Yllas BBIXOJ IPEICTABISIOLIETO

HUHTECPECC NMOJHUIICTITUAA.

IIpumep 1: YBesmueHHAsI IIIOTHOCTD KYJIbTYPbI :KH3HECIOCOOHBIX KJIETOK

B 250 mn BcTpsixuBaeMyr KOOy NPOBOAWJIM HHOKYJSILMIO M3 3aTPAaBOYHOM
KYJBTYpBI JJMHUM PEKOMOWHAHTHBIX MPOAYLHUPYIOIINX AHTUTENA KIETOK, MPOUCXOMSILIINX H3
CHO K1. MHokynupoBaHHble KJIE€TKU BblpamuBanu npu 36,5°C B TeueHHe CEeMH CYTOK U
NOATIUTHIBAIN TJIOKO30M Ha CYTKU TPU U IATh. KieTku BbIpaluBanu B KakKAOH U3 ABYX
pa3zeNnpHBIX XUMHYECKH ONpeNeeHHbIX (He COAep KaIlUX T'MAPOJIHM3aTa U HE CONEpPIKALINX
cbIBOpPOTKH) cpenax. [lepsas cpena comeprkana mpuOIM3UTEIbHO 75 MM aMUHOKHUCIOT (cpena
1), BTOpas cpena conepskana npudnmsurenbHo 40 MM amuHOKUCTOT (cpena 2), u 0ba cocraBa
conepsxanu He Oonee 2,5 MxkM (0,4 mr/n) nmyrpecuuna. Jlpyrywo rpymnmy yClIOBHIH Cpebl
nojiy4danu, n00aBiisisi B Cpeny 2 COeBbIN TMAPONM3AT B KOHLEHTpauuu 7,5 r/n. B kaxayw u3
TpeX KOHTPOJBHBIX cpea A00aBisum npubausutenbHo 593 MkM opautuna (B Buae 100 mr/n
L-opuutuna * HCl) mn komOuHauus npubnusutensHo 593 MkM opuuTiHa (B Buae 100 mr/n
L-opuurtuna * HCI) u npubnusurensHo 714 MmxM nytpecumsa (B Buae 115 mr/n nyrpecunHa
2HCI). Ha cytku 3, 5 u 7 orOupanu aJuKBOTHI 1O 3 MJI KYJBTYp U TOACYET KOJIUYECTBA
JKU3HECTIOCOOHBIX KJIETOK MPOBOAWIIH C MCIIOJIB30BAHUEM HCKIIFOYECHUSI TPUMIAHOBOTO CHHETO
Ha ycrpoiictBe BioProfile FLEX™ (Nova Biomedical). B HadanbHBIE CYyTKH BCE€ KYJBTYpPBI
conepskanu 0,8x10° sxu3HecnocoOHBIX KjeTok Ha Mn. Jlns manHbIx cpen (cpema 1, cpena 2
WM cpena 2 + COs) KOJUYECTBA JKH3HECIIOCOOHBIX KIIETOK Yepe3 TMEepPHOA CeMb CYTOK
nponeMoHCTpupoBaiy, uto y kierok CHO, pactymux B cpenax, JONOJHEHHBIX OPHUTHHOM
WJIK OPHUTHHOM U IyTPECIIMHOM, TOBBIIIEHA MJIOTHOCTD JKU3HECTIOCOOHBIX KJIETOK. D (PeKkT B
TEUEHUE CEMHUCYTOYHOTO Meproaa ObuT OCOOEHHO BBIPAJKEH B HE COAEPIKAIIUX THAPOIU3ATOB
cpenax (Hampumep, OT 2-KpaTHOrO 10 4-KpaTHOro Wiu 0Oojiee BO3PACTaHHE IUIOTHOCTH

JKU3HECTIOCOOHBIX KJIeToK). He comepikamasi rumponmsata OS cpema 2 geiicTBoBaja
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CpaBHUMO C coxepkatiei coro He OS cpenoit 2, 4TO yKa3bIBae€T HA TO, UYTO MPEUMYIIECTBO
COEBOTO THIPOJM3aTa JJI POCTa KIETOK MOXKHO BOCIPOM3BECTH MOCPENCTBOM 3aMEHBbI Ha
OPHUTHUH. Taxke Ha6m0):[am/1 YBCIIMUCHHYKO IJIOTHOCTb KJICTOK IMPU I[O6aBJ'IeHI/II/I OpPHUTHHA
WIIM OPHUTHHA U MyTPECLUH B cpeny 2 + cos. Pe3ynbrarsl nmpencrasieHs! B Tadbmuie 1.

TABJIMIIA 1. CPEAHAA TIOTHOCTH XU3HECIIOCOBHBLIX KIJIETOK B
KYJIbTYPE (10° KJIETOK HA MWJUJIMJIUTP) U KPATHOCTh YBEJUYEHUSA I10
CPABHEHUIO C UCXO/JHbBIM YPOBHEM*

HobaBka: Bpewmst |be3 nodaBok |OpuutuH |[OpHUTHH + MyTpecLUH
3 cyToxk (2,4 / 1% 6,1/2,5%x 15,0/2,1x
Cpena 1 5 cyToxk (3,4 / 1% 12,6 /3,7x (12,4 / 3,6%
7 cyToxk (3,6 / 1% 7,0/1,9% [6,8/1,9%
3 cytok |1,7 / 1x 5,1/3,0x [5,2/3,1x
Cpena 2 5 cytok (2,0 / 1x 7,6/3,8x [8,0/4,0x
7 cytok |1,6 / 1x 5,9/3,7< [5,8/3,6x
3 cyTok [5,2 / 1x 5,4/ 1x 4,7/ 0,9%
Cpena 2 + coeBblii ruaponusat |5 cyTok |7,7 / 1x 9,3/1.2x 19,3/1,2%
7 CyTOK [H.1I. 9,6/u.nm. |91/Hun1.

*McxomHbIl YPOBEHb NMPEACTABIsIET co00i cpenbl Oe3 100aBOK Il JAHHOTO COCTaBa
cpena Ha JaHHbIE CYTKH.

ABTOpBI TakKe HW3YYMJIH MACHCTBUE pPa3M4HbIX KojuuecTB opHutnHa ¢ HCI
(marmpumep, 50 mr/mi, 100 mr/mia u 150 mr/min) Ha MIOTHOCTh YKHU3HECTIOCOOHBIX KJIETOK B
cpene 3, KOTopasi COAEPKUT MPUOTM3UTENbHO 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/MJI B pabouem oObeMe 15 M1 UCTIONB30BaM OHY KYJBTYPY M3 CHCTEMBI IMOCEBHBIX
(bepMeHTEepPOB JIMHUN PEKOMOMHAHTHBIX MPOAYLHUPYIOIUX aHTHTENA KIETOK, MPOUCX OMISLIIX
u3 CHO K1. Knerku BeipamuBanu B nuakybarope npu 37°C B TeueHue Tpex cyTok. Ha cytku
3 orOupany aJuKBOTHI IO 3 MJI KYJIBTYP M ONPEAETICHHE KOJINIECTB KU3HECTTOCOOHBIX KIIETOK
MPOBOMIIN C MCIIOJIb30BAHUEM HCKIIFOYEHHsI TPUITAHOBOT'O CHHEro Ha ycrpoiictse BioProfile
FLEX™ (Nova Biomedical). Bce Tpu ypoBHS OpHHUTHHA yJOydYINAlIHd IUIOTHOCTb KJIETOK B
cpennem (N=3) HemHOrHM OoJiee ueM B iBa pa3a. Pe3ynbTarhl mpeAcTaBieHbl B Ta0muLe 2.

TABJIMIA 2: INIOTHOCTDH XHW3HECIIOCOBHBLIX KJIETOK B KVYJIbTYPE
(10° KJIETOK HA MUJUIMJIMUTP) U KPATHOCTD YBEJIMUEHMSA 110 CPABHEHUIO C
NCXOAHbIM YPOBHEM*
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KonTpone | Opuutna HCI
Konuenrpauust (Mr/mur) 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%

*McxomHbIl ypOBEHb NpencTaBisieT coboii cpeny 3 0e3 1o6aBok.

IIpumep 2: Yiay4umeHnHoe BpeMsi YABOCHHS KYJbTYPbI KJIETOK

B ycnoBusix paznuyHbIX Cpen AN KyJbTUBUPOBAHHUS KJIETOK ONPEAENAIN BpeMs
yIABOEHUs JIMHUHM PEKOMOMHAHTHBIX MPOAYLUPYIOLINX AHTHTENA KJIETOK, MPOUCXOASALINX U3
kiaerok CHO K1, B morapudpmuyeckoit ¢dasze pocra. KynbTypbl U3 CHCTEMBI ITOCEBHBIX
¢depmenTepoB nepecesanu npu 36,5°C B 250 My BCTpsixMBaeMble KOJObI B TEUSHHE MEPHOIA
14 cyTok B KaxXOoil U3 TpexX OTAENbHBIX Cpel: B cpeae 1, cpene 2 u cpene 2, comeprkaluent
coeBblil ruaposu3sar (cpena 2 + cos). Ha cytku O u Bo Bpemst mepeceBa B CUCTEME MTOCEBHBIX
(bepmenTepoB (Kaxkable 2 MM 3 CYTOK) IUISl KQXKIOTO YCJIOBUS OTOMPAIIHM aJTMKBOTHI IO 1 MIT U
OlpefeTICHNe KOJIUYECTB JKH3HECIOCOOHBIX KJIETOK MPOBOAMIM C  HCHOJIb30BAaHHEM
UCKJIFOYEHHsI TPUIIAHOBOTO cuHero Ha ycrpoiictee CDV™ (Nova Biomedical). Cpeny 1
TecTupoBaiu O6e3 1odaBok miu oboramenHyo opHutuHOM ¢ HCl B koHueHnTpauuu 100 mr/n
win nyrpecuuHoMm ¢ 2HCI B xonuentpammu 115 mr/n u opautusHom * HCl B KOHIEHTpaumu
100 mr/n. Cpeny 2 ¢ Huskum conepskanuem nytpecuuna * 2HCI (0,4 mr/nm) TectupoBanu 0e3
nobaBok miu oborameHHyo opHUTHHOM * HCl B koHUeHTpatmu 100 Mr/in wim nyTpecuuHOM
« 2HCI B xonuentpaumuu 115 mr/n u opuuruHom ¢ HCl B koHuentpaumu 100 wmr/im.
Pesynbrarel npuseneHsl B Tabnmuuax 3 u 4. Jns AOCTHIKEHHs] 3HAYUTEIBHOTO pOCTa ObLIO
HeoOXxoaumo oboraleHne cpenbl | OPHUTHHOM C myTpecuuHoM uiu Oe3. OboraimeHue He
coiepskallel ruponusaTa cpefbl 2 OPHUTUHOM WJIM OPHUTHHOM + MyTPECLMH YMEHBIIAO
BpeMSl YABOEHUs KJIETOK NMPUONU3UTENbHO Ha BenmduuHy OT 25% 1o 30%. Taxke BpeMeHa
YABOCHHST YMEHBLIAINCH IOCNe M00aBICHHUsS OpPHUTHHA WJIM OPHHTHHA + MYTPECHHH B
COZIEPIKALLYIO THPOIN3AT CPey 2 XOTh U B MEHBIIIECH CTENEHHU.

TABJIMLIA 3: BPEMA YABOEHHUA KIJIETOK (UACBHI) 141
[MPUBJIM3UTEJIbHBIA  TIPOLIEHT YMEHBIIEHMSA BPEMEHW  VIBOEHUA
OTHOCHUTEJIbH UCXO/JJHOI'O YPOBHA* B CPEJIE 1

Hobaska Cpena 1

*OTCyTCTBYET 75

OpHutux 23 69%
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IlyTpecuun + opHUTHH 21 72%

*McxonHbIl ypOBEHb npencrasisieT coboii cpeny 1 6e3 nobaBok.

TABJIMLIA 4. BPEMA YABOEHUA KJIETOK (UACBI) U
[IPUBJIM3UTEJIbHBIM  TIPOLIEHT VMEHBIIIEHUS BPEMEHHM  VJBOEHMA
OTHOCHTEJIbH UCXOJHOI'O YPOBHA* B CPEJIE 2

JobaBka Cpena 2 Cpena 2 + cost
*Bes nobaBok 27 225

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

*HcxomHbli ypOBEHb MpencTaBiseT coboil cpeny 2 6e3 1o6aBok.

IIpumep 3: YBesnYeHHbIE THTPbI AHTHTEJ

ITocne ycraHOBJIEHUS TOTO, 4TO OOAaBJIEHHE OPHUTHHA HJIM OPHUTHHA + MyTPECLUH
yAy4IIaeT KJIETOYHYI MPOau(epaluio U MIOTHOCTh JKH3HECHIOCOOHBIX KIIETOK B KYJbType
aBTOPBI JIOMOJHUTENBHO MCCIIENOBAIM BIUSHUE STHUX YCIOBUHM HA TUTPBI MPOAYLIUPYEMBIX
PEKOMOMHAHTHBIX ~ OENKOB.  ABTOpbI  MCCJIENOBAIM  SKCIPECCHIO M CEKPELHIO
pekomOunanTHOTrO IgG mpoucxomsimeit u13 CHO-K1 nunamelt kiaerok. B aTom skcnepumente
CPEIHUN TUTP aHTUTEJ B KYJbTYpe OMPEASIsUId Ha CYyTKH CEMb B Pa3JIMUHBIX opMaTax Cpen.
Kak ykazaHO BbIlIe, TeCTUpOBaIU cpeny | ¢ HU3KUM conepkanueM myrpecuuHa (0,4 mr/n
nytpecuuna ¢ 2HCI), opuuruna (100 mr/n opautuna « HCl) U ¢ OpHUTHHOM U MyTPECLUHOM
(100 mr/a opauruna « HCI /115 mr/n nytpecuuna » 2HCI). Taxke TecTupoBainu cpeny 2 u
cpeny 2 + cos ¢ HU3KUM ypoBHeM nytpecunHa (0,4 mr/n myrpecuuna * 2HCI), opuurrna (100
mr/n opautuHa * HCl) u ¢ opautiHOM 1 nytpecuuHoM (100 mr/n opautuna « HCl /115 mr/n
nytpecuuna « 2HCI). Bo Bcex cnyvasx nobaBieHre OpHUTHHA WM OPHUTHH M My TPECIIMH HA
ypoBHe Bbime 0,4 MI/J1 MPUBOAMIIO K 3HAYUTEIBHO O0Jiee BBICOKUM THTpaM Oelka, HarpuMep,
IO MEHbLIeH Mepe NPUOIU3UTENBPHO B J1Ba pasza Oosiee BBICOKHMM THUTpPaM. Pe3ynbrarsl
NpE/ICTaBJICHBI B TaOIHLIE 5.

TABJIMIIA 5: CPEJHUE CEMMCYTOYHBLIE THUTPbI AHTUTEI U
IMPUBJIMBUTEJIBHAA KPATHOCTH YBEJIMYEHUA (x) TUTPOB OTHOCHUTEJIBHO

HNCXOAHOI'O YPOBHA*

JobGaBka cpena 1 cpena 2 cpena 2 + cost
be3 nobaBox* 0,31 r/n 1x 0,29 r/n 1x 0,54 r/n 1x
OpuautuH 0,94 r/n 3,0< 10,65 1/n 2,2x 10,98 r/n 1,8x
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[IyTpecuun + opHUTHH 0,95 r/n 3,1x 10,64 t/n 2,2x [ 1,07 t/n 2x

* McxomHbIi ypOBEHb YCTAHOBJIEH HA TUTP B Cpelax Kakaoro tumna 0e3 1006aBok.

ABTOpBI TaKXKe€ HCCIEAOBAIM BIMSHUE Pa3IU4HbIX KonmudecTB opHutHHa ¢ HCI
(marmpumep, S50 mr/mu, 100 mr/mn u 150 mr/min) B cpene 3 Ha mpoaykuuro aHTurend. Jlis
uHOKynsiuu 50 mMn 6uopeaktopos TubeSpin® (TPP) mpu 0,4 x 10° knetok/mn B pabouem
o0beMe 15 MII MCHONB30BANIM OZIHY KYJIBTYPY M3 CHUCTEMbI IOCEBHBIX (DEPMEHTEPOB JIMHUU
PEKOMOMHAHTHBIX NPONYLMPYIOLINX aHTUTeNna kietok, npoucxomsamux u3 CHO K1. Knerku
BBIpaluBanu B nHKyOatope npu 37°C B TeueHue Tpex cyTok. Bee Tpu ypoBHs nobaBisieMoro
OPHHUTHHA YJIy4LIaNu TUTPBl aHTUTEN B cpenHeM (N=3) nemHorum Oonee 50%. Pe3ynbrarsl
NpUBEAEHbI B TabuIle 6.

TABJIMIIA 6: TUTPbl AHTUTEJ (I'PAMM HA JIMTP) U KPATHOCTDH
YBE/IMYEHUA TUTPOB I10 CPABHEHHIO C UCXO/IHbBIM YPOBHEM*

Konrpone | Opuurun HCI
Konuenrpauus nod6asku (Mr/mi) 0 50 100 | 150
Tutp anTuTena (Mr/min) 79 120 | 127 |124
KpatHOoCTh yBEIMUEHUS] OTHOCUTEIBHO KOHTPOJIS 1x I,5x | 1,6x [1,6%

*McxonHbIl ypOBEHb MpencTanisieT coboit cpeny 3 6e3 no6aBok.




DPOPMYJIA H3OBPETEHUA

1. Cnocob KyJIbTHBHPOBAHUS KJIETOK SIMUHKKA KuTaiickoro xomska (CHO), Bkirouaromuii:

a) kynbtuBupoBanne CHO-kietok, skcnpeccupyromux adaubepuent, B cpeae s
KYJIbTUBUPOBAHUSl KJIETOK, TJie YKa3aHHas cpena Ui KyJbTUBUPOBAHUS KIIETOK COAEPKUT
OPHHUTHH W/WJTU My TPECLIUH;

(b) oOoramenne yka3aHHOH Cpenapl [IJsl KyJIbTUBUPOBAHHS KJIETOK B CYMMAapHOM
KOHLeHTpauuu ot 1.5 MM 1o 5.5 MM riytamuna Mexay 3 U 7 CyTKamy,

¢) KyabruBHpoBaHue ykasaHHbIXx CHO-kJeTOK B yKa3aHHOW cpene AJisi KyJIbTUBUPOBAHHS
kieTok npu remneparype ot 35°C no 38°C B Teuenue asbl pocra; u

d) xynbruBupoBaHue ykazaHHbIXx CHO-kieTOk B yKa3aHHOH cpene Ui KyJIbTHUBUPOBAHHS
KJIETOK TPH MOHIKEHHOH Temnepatype ot 29°C no 37° B TeueHue (as3bl NPOAYKLHH.

2. Crocob mo 1.1, MOMOJHUTENBHO BKIIIOYANOIIUN CTAAMI0 OOOTallleHHs YKa3aHHOH Cpembl
JUI KyJIbTUBUPOBAHUS KJIETOK METHOHUHOM.

3. Cnoco® mo 1.1, IOMONHUTENPHO BKJIFOYAKOLINHM CTannui0 OOOTalleHus] YKa3aHHOW Cpeabl
11 KYJIbTUBUPOBAHUS KJIETOK CMEChE0 AMUHOKHUCIIOT UJIM COJIEHl aMUHOKHUCIIOT C CyMMapHOH
KOHLIEHTpaLuen o Menbluen mepe 34 MM.

4. Cnoco6® mo 1.1, MOMONMHUTENBHO BKIKOYAOMUN CTaAMI0 OOOralleHus YKa3aHHOH cpenbl
IUIs1 KyJIbTUBHPOBAHMS KJIETOK CMEChI0 aMUHOKHCIJIOT HIIU COJIeH aMMHOKUCIIOT, BBIOPAHHBIX
U3 TPyNIbl, COCTOSIIIEH W3 ajlaHWHA, ApPTUHUHA, aclaparvHa, acrnapardiHOBON KHUCJOTHI,
LICTENHA, INIyTAMUHOBOI KHUCIIOTBI, INIMLUHA, FMCTUAMHA, W30JEHINHA, JeHIHa, JTU3HHA,
METUOHMHA, (DeHUTaaHnHA, MTPOJIMHA, CEPUHA, TPEOHUHA, TpUNTo(daHa, THPO3UHA, BAJIUMHA U
X KOMOWHAIIHH.

5. Cnocob mo m.3, B KOTOPOM YKa3aHHYI CMECh COJieHl aMHHOKHCIOT 00OoramaroT Ha 3 u 5
CYTKH.

6. Croco® mo m. 2, MONOJHUTENBbHO BKJIIOYAIOINNMN CTagui0 OOOTAINeHHs yKa3aHHBIMH
METHOHMHOM U TJIFOTAMUHOM Ha 3 U 5 CyTKH.

7. Criocob mo 1.6, B KOTOPOM CyMMapHasi KOHLEHTpauus J0O0aBKH TJIyTAMHHA COCTaBIISIET OT
2 MM n0 4 MM.

8. Cnoco0 mo m.7, B KOTOPOM yKa3aHHas TeMIiepatypa moHrkaercs no 29°C-37°, xorpa
MJIOTHOCTh KJIETOK JOCTUraeT 3HaueHuss B wuHTepBaje or 1.6x10° mo 12.6x10°
KU3HECTIOCOOHBIX KJIETOK Ha MIL

9. Croco® KyJIbTUBHPOBAHUS KJIETOK sIMUHUKA KUTalckoro xoMsika (CHO), Bkirogarommii:

1



a) kynpruBupoBanue CHO-knetok, skcnpeccupyromux adaudepuent, B cpene mis
KyJbTUBUPOBAHMs KJIETOK, IZl€ yKa3aHHas cpena Ulsl KyJbTUBUPOBAHUS KJIETOK COAEPKUT
OPHHUTHH W/WIU MyTPECLUH,

(b) oOoramenue yka3aHHOW cpeapl Uil KyJbTUBHPOBAaHMS KJIETOK B CyMMapHOH

KOHLeHTpauuu oT 1.5 MM 10 5.5 MM riyTamuHa 4epes3 CyTKHU,

¢) KynpTHBHpOBaHME ykazaHHbIX CHO-kieToxk B yka3aHHOH cpene Ui KyJIbTHBHPOBAHHS

kj1eTok npu remneparype ot 35°C no 38°C B Teuenue (asbl pocta; u

d) xynbruBupoBaHue ykazaHHbIX CHO-keTOk B yKa3aHHOH cpene i KyJIbTHBUPOBAHHSI

KJIETOK TPH MOHIKEHHOH Temnepatype ot 29°C no 37° B TeueHue (asbl POy KLIHH.

10. Cnoco® mo 1m.9, IOMONHUTENBPHO BKIIIOYAOIINN CTaIuI0 OOOTAINEeHUs] YKa3aHHOH Cpebl

IUISL KYJIBTHBHPOBAHUS KJIIETOK METHOHUHOM.

11. Cnoco6 mo m.10, B xKoTOpOoM cTaams OOOTralleHUs VYKa3aHHOW Cpemsl s

KYJIbTHBHPOBAHUS KJIETOK TJIyTAMHHOM M METHOHHMHOM He€pe3 CyTKH HAYMHAETCS Ha BTODPBIE

CYTKH.

12. Cnmoco6 mo mn. 10, B xoropoM cramus OOOTaIleHUs] YKa3aHHOW Cpembl s

KYJIbTUBHPOBAHUS KJIETOK TJIyTAMHHOM W METHOHHHOM uYepe3 CyTKM HAYMHAeTCs Ha

YEeTBEPThIE CYTKH.

13. Cnocol 1o 1.9, MOMONHUTENPHO BKIIIOYAIOIINN CTaIui0 OOOTaIleHusl YKa3aHHOH Cpenbl

I KYJIbTUBUPOBAHUS KJIETOK CMEChE) AMUHOKHUCJIOT UJIN COJIEHl aMUHOKHUCIIOT ¢ CyMMapHOH

KOHLIEHTpaLuel no MeHbiueil mepe 34 MM.

14. Cnoco6 mo 11.13, rae ykasaHHasi CMeCb AMUHOKHUCIIOT COZIEPKUT METHOHHH.

15. Cnmoco6 mo m10, B koTropoM cTamus OOOraiieHuss YKa3aHHOH Cpenbl IS

KYJIbTHUBHPOBAHUS KJIETOK IJTyTAMMHOM U METUOHUHOM OCYIIECTBIISIETCS] HA CYyTKU 3, Su 7.

16. Cnoco6 mo m.10, B KOTOpOM crTamusi OOOTralleHHs] YKa3aHHOW Cpeabl IS

KYJIbTHUBHPOBAHUS KJIETOK ITyTAMUHOM U METHUOHUHOM OCYIIECTBJISIETCS HA CyTKU 4 U 6.

17. Cioco0 Ky IbTHBUPOBAHUS KJIETOK sIMYHKKA KuTaiickoro xomsika (CHO), Bkiroyaromuii:
a) kynpruBupoBanue CHO-kierok, skcmpeccupyromux agpaudeprent, B cpene s
KyJbTUBUPOBAaHMs KIJETOK, TIJ€ yKa3aHHas cpefa Uil KyJbTUBHUPOBAHMS KIIETOK
COAEP KUT OPHUTHH H/HUJIH Iy TPECLINH,;

(b) oboramenue yka3aHHOW CpeAbI AJisl KYJbTUBUPOBAHUS KJIETOK OT 2 MM no 5 MM
riryTaMuHOM £ 0.5 MM 1 METHOHUHOM KakKAble TPOE CYTOK HJIM KOIZla KOHLIEHTPALUs

riyTaMUuHa 1 METUOHHMHA NAaAa€T HUKE KEJTACMOro Aruara3oHa,



c) KynpTuBHpoBaHHMe ykasaHHbIXx CHO-xmerok B  yKasaHHOH cpene s
KYJIbTUBHPOBaHUS KIIETOK mpu Temmneparype ot 35°C no 38°C B TeueHue ¢aspl pocra,
u
d) xynpruBHpoBaHuMe yka3aHHbIX CHO-kineTrok B  ykasaHHOH cpeme uis
KYJIbTUBHPOBAHHUS KJIETOK IPU MOHWXKEHHOH Temnepartype ot 29°C no 37° B TeueHue
¢a3sl mpoayKIHH.
18. Cniocob mo 1n.17, TOMOMHUTENBHO BKIFOYAIOLINI CTaIUI0 O0OOTaIeHNs] YKa3aHHOH Cpebl
JUI KYJIbTUBUPOBAHUS KJIETOK CMEChI0 aMHUHOKHUCIIOT WJIHM COJiell aMUHOKHUCIIOT C CyMMAapHOM
KOHLIEHTpaLuuel no MeHblue mepe 34 MM.
19. Cnocob mo n.17, B KOTOpPOM yKa3aHHasl TeMIiepatypa noHrkaercs 1o 29°C-37°, korma
MJIOTHOCTh KJETOK JOCTUraeT 3HaueHuss B uHTepBaje or 1.6x10° mo 12.6x10°

’KU3HECIIOCOOHBIX KJIETOK Ha MIL.
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