036178 Bl

(19) EBpa3unckoe a1 036178 13 B1
naTeHTHOEe
Be4OMCTBO

(120 ONMMUCAHUE U3OBPETEHUS K EBPASUMMCKOMY MMATEHTY
(45) [ata ny6nukauum v Bbinaum nateHTa (51) Int. Cl. C12P 21/00 (2006.01)

2020.10.09 CO7K 16/00 (2006.01)

o CO7K 14/00 (2006.01)

(21)  Howmep sassim CI2P 21/02 (2006.01)

201791223
(22) [ata nogaum sasBKu

2015.12.01
(54) MPOLECC KOHTPOJIA YPOBHS COAEP)KAHUA INTMKAHOB B COCTABE

TNINKOITPOTENHOB
(31) 62/085,759 (56) WCC))-A1—2013111124

WO-A1-2013114245

(gg) %Osl 4.12.01 GRAMER M. J. ET AL.. "Modulation
(33) of Antibody Galactosylation Through Feeding of
(43) 2017.10.31 Uridine, Manganese Chloride, and Galactose",
(86) PCT/US2015/063271 BIOTECHNOLOGY AND BIOENGINEERING,
(87) WO 2016/089919 2016.06.09 WILEY & SONS, HOBOKEN, NJ, US, vol.

(71)(73) 3assutens n nateHToBnagenew;

(72)

(74)

108, mno. 7, July 2011 (2011-07), pages
1591-1602, XP002688515, ISSN: 0006-3592, DOI:
SM/UKEH HHK. (US) 10.1002/BIT.23075 [retrieved on 2011-02-18] the
whole document

US-A1-2012276631

M3obpeTtaTtens:
Jleiicke /Ianmen P., TpenTanan:k
Maiika T. (US)

MpepcraButens:
Mengener B.H. (RU)

(57)

B wu300peTeHUN TMpEUIOKEH CHoco0 KOHTPOJSA 3a CONCPXKAHWEM (PYKO3WIMPOBAHHBIX IIMKAHOB B
pexomOuHanTHOM Oenke. Crmoco0 BKIIOYA€T HWHOKYJIMPOBAaHHE OHOpEakTopa KIETKaMH-X03SeBaMU
MJICKOITHTAIOIIETO, 3KCIIPECCUPYIOMUMHU O€JI0K; KYJIbTHBHPOBAaHHUE KIETOK-XO35I€B MIICKOIMHUTAOUICTO B
0eCcCHIBOPOTOYHOM KIIETOYHOU KYJIBTYypalibHOM cpesie, IPHYEeM KyNbTypalibHas cpesia coaepxut ot 10 1o
100 gacteit Ha Muumapg mMenu 1 ot 50 1o 1000 EM mapranna npu pH, pasHom 7,0; c60p yka3aHHOTO
Oenka, mpUYeM YpOBEHb a()yKO3WIUPOBAHHBIX TIIMKAHOB B PEKOMOMHAHTHOM O€like BO3pacTaeT IO
CPaBHCHHIO C YpOBHEM a()yKO3WJIHUPOBAHHBIX TIUKAHOB, TOJYYCHHOM B TOHM JX€ CaMOW KIIECTOUHOU
KyJIBTYpaIILHOM cpeie ipu Oosiee Hu3KoM pH.
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YpoBeHb TEXHUKH

MHOXeCTBO TOCTTPAHCISAIIMOHHBIX MOAU(HUKALINH, BKIFOYas METHIIMPOBaHKe, cylbhaTupoBanue, dpocdo-
pUIHpPOBaHKE, TOOABICHHUE JIUITHAOB U TIHKO3WINPOBAHUE, IPOBOIAT HA OENKax, SIKCIPECCHPYEMBIX BBICIIIMH
JyKapHoTaMHu. [ THKO3MINpOBaHHE BKIIOYAET KOBAJICHTHOE MPHCOEINHEHNE CaXapoB K KOHKPETHBIM aMHHOKHC-
JIOTaM ® SABJSETCS OTHON M3 Hambojee PaclpOCTPAHEHHBIX W BaXKHBIX MOCTTPAHCISAIIMOHHBIX MOIU(pUKAIHNA
peKOMOMHAHTHBIX 0eNKoB. beakoBoe TIMKO3MINPOBAHNE UTPACT POJTb B MHOTOYHCICHHBIX (DYHKITHX, BKITIOUAs
¢onauHT OeNKa M KOHTPONb KauecTBa, MOJICKYISIPHBIA IIEPEHOC M COPTHUPOBKY, a TaKKe B3aUMOJCHCTBUE pe-
[ENTOPOB Ha MOBEPXHOCTH KIETKH. VI3BECTHO, UTO MHOTHE U3 CEKPETHUPYEMBIX OCIIKOB, MEMOPAHHBIX OCIKOB U
OeIKOB, MpeIHA3HAUCHHBIX [UIS BE3UKYJ MM HEKOTOPBIX BHYTPUKICTOYHBIX OPTaHEIUI, SBISIOTCS TIHKO3HIIH-
POBaHHBIMHU.

XOTsI TIHMKO3WIMPOBAHUE MOXKET IPUHUMATh PA3IUIHbIC POPMBI, HAMOOIEee PacPOCTPAHCHHBIM SBIISCTCS
N-cBsi3aHHOE TITUKO3WINpPOBaHKUE. N-CBSI3aHHOE TIIHMKO3WIMPOBAHUE BKIIFOYACT JOOABICHHE OIUTOCAXapUIOB K
acIaparnHOBOMY OCTaTKy, OOHApPYKCHHOMY B OIpEICICHHBIX MOCIE0BATEIILHOCTAX y3HABAHMS B Oenkax (Ha-
npumep, Asn-X-Ser/Thr). N-cBsi3aHHBIC TIHKOIPOTCHHBI COJCPKAT CTAHAAPTHBIC PAa3BETBICHHBIC CTPYKTYPHI,
KOTOPBIE COCTOST M3 MAaHHO3BI, TalakTo3bl, N-aleTHITIIOKO3aMHHA W HEHPaMHUHOBBIX KHCJIOT. N-CBS3aHHOE
TIINKO3WNINpOBaHue Fc-moMeHa peKOMOMHAHTHO SKCIIPECCHPYEMBIX TEPAaIleBTUUECKUX AaHTHUTEIN SIBISETCS BaX-
HOW TIOCTTPaHCIAIMOHHON Momudukanueld. TUNMUIHbIE TepaleBTUYCCKUEe aHTHUTENa UMEIOT CIIOXHBIC TJIMKO-
(hopMeI, conmepxaniie (GpyKo3WINPOBAHHBIC BYPAa3BETBICHHBIC TIMKAHBI C TPUMAaHHO3HBIM OCTOBOM, yBEHYaH-
HbIM ocTaTkoM N-anermiranakrozamuna (GIcNAc), ramakto3sl n N-ameTunHeipaMuHoBOM KucnoThl (NeuSAc)
Ha KakHo# BeTBU. Jpyrue rimmkodopMbl MOTYT OBITH ayKO3WIMPOBAHBI, TATaKTO3WINPOBAHBI, CHATMIHPOBAHEL,
UMETh TEPMHHAIBHYIO WK OrccekTopHyto GIcNAC, ObITh BBICOKOMaHHO3HBIMH (5-9 0CTaTKOB) U T.JI.

I'muko3mIupOBaHUE MOXKET BIHSITH Ha TEPAIEBTUUCCKYIO 3((EKTUBHOCTD JICKAPCTBEHHBIX CPEICTB HA OC-
HOBE PEKOMOWHAHTHBIX OCJKOB. XOPOIIO M3BECTHO, YTO BAPHAIMU TIMKO3WIMPOBaHUS Fc-moMeHa MOTyT BiH-
ate Ha Fc-omocpenoBanueie 3@ dekTopHbie QyHKIH. HekoTopbie MMKOGOPMBI, TaKHE KaK ralaKTO3WINPOBa-
HHUC ¥ CHAJMIUPOBAHHUEC, SBIIAIOTCS KEIATSIBHBIMU JIJIsI CHIDKCHHS HIMMYHOTEHHOCTH, a IPYTHe, TaKue Kak ady-
KO3WIHpoBaHue, buccekTopuble ocTaTku GIcNAC 1 BEICOKOMaHHO3HBIE TIIMKAHbI, YCHINBAIOT AaKTUBHOCTh aHTH-
TEJI03aBUCUMON KIIeTOUHOM 1TuToToKCHIHOCTH (ADCC).

I'muko3mmupoBaHre BaXKHO IS OTIPEIEICHUS CTPYKTYPHI M QYHKIHNU TepaneBTHYeCKUX aHTHTEN. OHO Oon-
penenseT BO3MOXKHOCTH CBSI3BIBAaHUSI M YacTO OIPENENIeT pacro3HaBaHWE M 0OpabOTKy aHTHTENa IOCIe ero
BBEJICHHUS TIPH TEPAIIEBTUIECKOM MIPUMEHEHNHU. B cirydae ranakTo3mnupoBaHust ¥ QyKO3HIMPOBAHUS OHH OIpe-
JIEISIIOT KOMIUTEMEHT-3aBUCHMYTI0 ITUTOTOKCHIHOCTh (CDC) m dpynkimm ADCC, coOTBETCTBEHHO, Ha KOTOPHIS
OHU BIIHSIOT.

YpoBeHb [-ranakTo3WINPOBAaHUS CBA3aH ¢ Oornee "3penbivu” riaukodopmamu. JlobaBineHne TajgakTo3bl SB-
JSIETCST OJHOM M3 MOCICTHUX CTaIUH TIUKO3MWINPOBAHMS, KOTOPask MPOUCXOAMT B ammapare ['oJIbIKu 10 cekpe-
un. TepMUHaTBHAS TaIlaKTO3a HEOOXOAMMA TS CHATMIIMPOBAHIS, KOTOPOE MOXKET OBITh 3aKITFOUUTCIFHON CTa-
JTUCH TIIHKO3WINPOBAHK HEKOTOPBIX OeNKOB. ["aakTo3a Takke CIIY)KUT B Ka4eCTBE JIMTaH/A JJIs TaJaKTO30CBs-
3BIBAIOMINX OCJIKOB U SIBJISICTCS OCHOBOH JIJIsl pa3IMYHBIX aHTUTCHHBIX OTBETOB, KOTOPHIC CBS3aHBI C COACPIKaHU-
€M YIIIeBOAOB. BBIIO Tarke Moka3aHO, YTO rajakro3a BIMsAET Ha KoHpopmMarmio Oenka B pactBope. (Furukawa
and Sato, (1999) Biochimica et Biophysica Acta (BBA), 1473 (1), pages 54-86 u Houde et al., (2010) Molecular
and Cellular Proteomics, 9(8), pages 1716-1728.

DyKo3MIMPOBaHUE TAKXKe IMPOUCXOAUT B ammapare [ oJbpIKM Kak 4acTh cO3peBaHUs Oelka MO CEeKperuu.
Ecmu 6emox ¢pyKo3WINpOBaH, TO 3TO OOBIYHO MPOMCXOINT 0 TaTaKTO3WINPOBAHUS B ITyTH TIIMKO3MINPOBAHISL.
OpnHako s TPOAOJDKEHHUS IMpollecca TalaKTO3WIMpOBaHUS He Tpedyercs ¢ykosumnumpoBanue (Hossler et al.,
(2009)_Glycobiology, 19(9), pages 936-949).

BrusiHME TTUKO3MIIMPOBaHKS Ha OMOAKTUBHOCTD, (PAPMaKOKHHETHKY, UMMYHOT€HHOCTh, PACTBOPHUMOCTD H
KIMPEHC in ViVO TepareBTHICCKUX TIUKOMPOTCHHOB CJICNIATM MOHUTOPHHT M KOHTPOIb TITHUKO3HIMPOBAHUS KPH-
THYECKHUM TapaMeTpoM Juisi OnodapMarieBTHIECKOro Mpon3BocTBa. [103ToMy OBLIO OBI ITOJIE3HO HCIIONB30BAThH
METOBI MAHUITYJIUPOBAHUS YPOBHEM COJICPIKAHUS TTTUKAHOB B TEPAIIEBTUYCCKUX OCITKaX.

Cy1ecTByeT HEOOXOUMOCTh B (papMaIleBTUIECKON MPOMBIIUICHHOCTH MaHUIYJIHPOBATh M KOHTPOIUPO-
BaTh YPOBCHb COJCPKAHUS TJIMKAHOB B PCKOMOMHAHTHBIX TCPANICBTUYCCKHUX TIIMKOMPOTEHHAX M CIIOCOOBI MX
JIOCTIDKEHUS 0€3 CYIIECTBEHHOTO BIMSHHSA Ha POCT KIETOK, JKU3HECTIOCOOHOCTh M MPOAYKTUBHOCTH. HacTosmiee
n300peTeHne 00ecIeYnBacT CIIOCO0 MAHMITYIMPOBAHUS COAepKaHHEM (HYKO3ZUITMPOBAHHBIX TNIMKAHOB B PEKOM-
OMHAaHTHOM O€JIKe IMyTeM PETyIUPOBAHMSA COAEPKAaHHMS MEIN M MapraHila, U pH B KIeTOYHOH KyJIbTypaasHOU
cpene.

Kpartkoe onucanue n300peTeHust

Hacrosimee n3o0perenne npeaiaraet crnoco0 yrnpasieHus coiepKaHiueM (QyKO3WINPOBAHHBIX TNIMKAHOB B
PEKOMOWHAHTHOM OeJTKe, BKIIIOYAIOIINI HHOKYIISIMIO OMOpeaKTopa KIeTKaMH-X03€BaMHt, DKCIIPECCHPYIOIMMHA
PEKOMOWHAHTHBINA OEJIOK, KYIHTUBHPOBAHHE KIIETOK-X035€B B OECCHIBOPOTOYHOM cpelie 3a1aHHOTO XUMHYECKO-
TO COCTaBa; MPUYEM KIICTOYHAs KyJIbTypaibHas cpena conepxut oT 10 mo 100 yacteit Ha MIDIHAPA METH U OT
50 mo 1000 HM mapranna npu pH 7,0, cOop pekoMOMHAHTHOTO Oelka, MPOIYHUPYEMOT0 KIETKOH-X03IHHOM,
TIPY 3TOM YPOBCHB a(yKO3WIMPOBAHHEIX TJMKAHOB B PEKOMOWHAHTHOM OEJKE YBEIHMYUBACTCS 10 CPABHCHUIO C
YpOBHEM a(QyKO3WINPOBAHHBIX TTTUKAHOB, MOJYYESHHBIX B TOM e CaMOW KICTOYHON KyJbTypalbHOH cpeie Tpu
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6osiee HU3KOM pH.

B oxHOM BapmaHTe peanu3anuy W300pPETEHUS CIIOCO0 TOTOIHUTEIHHO BKIIOYACT TOBBIIICHHE YPOBHS [3-
rajakTO3WJIMPOBAaHHS PEKOMOMHAHTHOTO OeyKa.

B oxHOM BapumanTe peanuzaliy n300peTeHHs KOHIEHTpaus Meau coctapisteTr 100 gacTelt Ha MATHApI.

B onHOM BapmanTe peanu3anuu n300peTeHus KOHIIEHTpamys Mapranma coctapisieT 1000 HM.

B oxHOM BapmaHTe peann3anuyl H300peTCHUS CofepXKaHue (YKO3WIMPOBAHHBIX TNIHKAHOB PETyIIHPYeTCS
JUTSL BO3IEHCTBUS Ha 3P PEeKTOPHYIO PYHKIIMIO peKOMOMHAHTHOTO OemKa.

B oxHOM BapmaHTe peanm3anuy H300pETeHHS CIOCO0 IOTONHUTEIHHO BKIIOYAST TEMICPATYPHBIH CHBHT.
B cMmexxHOM BapmaHTe peanu3aiii N300peTeHIs TeMITepaTypHBI CABUT cocTaBisieT caBur ¢ 36 no 31°C. B apy-
TOM CBSI3aHHOM BapHaHTE PeaM3alii W300pETeHUS TeMIepaTyPHBIA CIBAT MPOMCXOIUT NP MEPEXoe MEXIY
(azoii pocta u ¢pa3oi mpoxykuuu. B erie ogHOM CBS3aHHOM BapHaHTE pean3aliy N300peTeHUs TeMIleparyp-
HBII CABUT MPOUCXOIUT BO BpeMsl (ha3bl MPOIYKIHH.

B onHOM BapuaHTe peanmzanuy H300peTeHUS KIETKY-XO035IMHa, SKCIPECCUPYIONTYI0 PEeKOMOMHAHTHBIH Oe-
JIOK, KYJIbTUBHPYIOT B TIEPHOIUUECKOM KYJIbTYpe, KyIbType C IMOJIUTKON, IPOTOYHON KYJIBTYpE MM UX KOMOU-
Hanusix. B CBs3aHHOM BapHaHTE peanu3alui W300peTEeHHs KyJbTypa MpEACTaBisieT coOoi mepdy3HOHHYIO
KyJIbTypy. B IpyroM poicTBeHHOM BapHaHTE peailu3aliy H300peTeHus nepdys3us BKIIOYACT HEMPEPHIBHYIO
nep¢dys3uro. B apyrom cBf3aHHOM BapuaHTE pealH3aliél H300pETeHUSI CKOPOCTh Mep(y3nu SBISETCS MTOCTOSH-
HOW. B nIpyroM cBA3aHHOM BapHaHTE pealHn3aldé M300peTeHHs mepdy3ust BHIMOIHACTCS CO CKOPOCTHIO MEHb-
mei wim paBHoi 1,0 pabouemy oO6bemMy B JieHb. B ele 0JHOM CBSI3aHHOM BapHaHTE peaM3aIliy U300peTEeHUS
nepy3us TOCTUTASTCS ITyTEeM YepeJOBaHMUs TaHTeHIIHAIHFHOTO ITOTOKA.

B onHOM BapmanTe peanu3annuu u300peTeHus OnopeakTop UMeeT 00bheM, paBHBIN 10 MeHbIe Mepe 500 1.

B oxHOM BapuaHTe peanu3anuu n300peTeHust OnopeakTop uMeeT 00beM, paBHBIN 1o MeHblIeH Mepe 500-
2000 1.

B onmHOoM BapuanTe peanusanuy n3o0peTeHus: 6MopeakTop UMeeT 00beM, paBHBIH 10 MeHbInei mepe 1000-
2000 1.

B 01HOM BapHaHTE peatn3aliy H300PETCHIs GHOPEaKTOp HHOKYIHPYIOT Mo MeHbeil Mepe 0,5 x 10° kie-
TOK/MIL.

B onHoM BapmaHTe peanmzanuy M300peTeHHs1 OCCHIBOPOTOYHAS KIETOYHAs KyJIbTypalbHas cpena 3aiaH-
HOTO XUMHUYECKOTO COCTaBa SBJIACTCS NepPy3MOHHON KIIETOYHOU KYIbTYpaIbHON CPEIOH.

B omHOM BapmaHTe peanm3aliil M300pPETeHUS KIETKH-XO035€Ba MPEACTABIAIOT COOON KIETKH MIIEKOIH-
TaIOIIETO.

B omHOM BapmaHTe peanu3alii H300peTeHHS KIETKHU-X035€Ba MPEACTABIIIOT COOOH KIIETKH SUIHHUKA KH-
tafickoro xomsraka (CHO).

B onHOM BapmaHTe peanm3anii H300peTeHNs pEKOMOMHAHTHBIN OCJIOK MPEACTABISAECT COOON TITHMKOMPOTE-
WH.

B onHOM BapmaHTe peanuzaiy U300peTeHNss peKOMOMHAHTHBINA O€JI0K BBIOpaH M3 TPYIIIBL, COCTOSIIECH 13
YeJIOBEUECKOTO aHTUTENa, TyMaHU3UPOBAHHOTO aHTUTENA, XMMEPHOTO aHTHTENa, PEKOMOMHAHTHOTO THOPHUIIHO-
ro OeJIKka WM [IUTOKHHA.

B omHOM BapumaHTe peanM3anMM H300pEeTEHUS PEKOMOWHAHTHBIM OEJNOK, MPOAYLHPYEMBIH KIETKOU-
XO35MHOM, OYMIIAIOT U TPEJOCTABISIIOT B (hopMme (hapMalieBTHIECKH IPUEMIIEMOTO COCTaBa.

B oxHOM BapmaHTe peann3anud H300peTeHHs peKOMOWHAHTHBIN O€OK MOMydaloT CIIOCOO0M 0 TAHHOMY
n300peTeHunio. B cBsI3aHHOM BapHaHTe peaau3allii H300peTeHUs peKOMOMHAHTHBIN O€JIOK COTJIACHO M300peTe-
HUIO OYHIIAIOT. B erie oMHOM CBS3aHHOM BapHaHTE pealn3allii H300pETeHNs PeKOMONHAHTHBIA OEIIOK IpeIoc-
TaBIAIOT B (hopme (papMareBTHIESCKH MPUEMIIEMOTO COCTaBa.

Kpartkoe onucanue rpagpuyeckux MaTepuajioB

@ur. 1. UHTerpupoBaHHas IOTHOCTD KU3HECTIOCOOHBIX KieTok (10° KIeTok cyTkum/Mi).

pH 6,85 50 Mn®* 10 Cu®" (cepas nmyHKTHpHAs THHUS C +),

pH 6,85 50 Mn** 100 Cu*" (cepast mmnus ¢ +),

pH 6,85 1000 Mn** 10 Cu®" (cepast myHKTHpHAs THHUS C MyCTHIM KPYTOM),

pH 6,85 50 Mn>* 100 Cu®" (cepast THHHS C IyCTBIM KPYroM),

pH 7,0 50 Mn*" 10 Cu®" (uepHast myHKTHpHAS JTMHHSA C +),

pH 7,0 50 Mn** 100 Cu?®* (uepHas muaus ¢ +),

pH 7,0 1000 Mn*" 10 Cu*" (4epHast yHKTHPHAS JIHHUSA C IyCTHIM KPYToM),

pH 7,0 50 Mn** 100 Cu?* (depHast IHUS ¢ TyCTBIM KPYroM).

pH okazancst eqMHCTBEHHBIM (aKTOPOM, BIMSIOIIAM Ha POCT KIeTOK. KOHIEHTparuy MapraHiia U Meny,
MO-BUANMOMY, HE BIUSIOT Ha POCT KIIETOK.

@wr. 2. XKuznecnoco6HOCTS (%).

pH 6,85 50 Mn®* 10 Cu®" (cepas nmyHKTHpHAs THHUS C +),

pH 6,85 50 Mn** 100 Cu*" (cepas mmnus ¢ +),

pH 6,85 1000 Mn** 10 Cu®" (cepast myHKTHpHAs THHUS C MyCTHIM KPYTOM),

pH 6,85 50 Mn>* 100 Cu®" (cepast THHHS C IyCTBIM KPYroM),
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pH 7,0 50 Mn*" 10 Cu®" (uepHast myHKTHpHAS JTMHHSA C +),

pH 7,0 50 Mn*" 100 Cu*" (uepuas nunus ¢ +),

pH 7,0 1000 Mn*" 10 Cu*" (depHast yHKTHPHAS JIHHUS C IyCTHIM KPYTOM),

pH 7,0 50 Mn** 100 Cu®* (depHast IHHS ¢ TyCTBIM KPYroM).

Ha 17 cytku kyasTypsl ¢ pH 6,85 umenu 6ojiee BRICOKYIO KOHEUHYIO )KU3HECTIOCOOHOCTD TI0 CPABHEHHIO C
kyneTypamu ¢ pH 7,0. OgHako KOHEUHAs KU3HECTIOCOOHOCTH cocTaBisuia 6omee 80%, HezaBucumo ot pH. Kon-
[EHTpanys MeIU ¥ MapraHia B TECTHPYEMBIX TUaa30Hax He BIFsUIa Ha )KU3HECTIOCOOHOCTE.

®ur. 3. [IpuBeACHHBIN TUTP OCAXICHHBIX KIETOK (T/JT).

pH 6,85 50 Mn®* 10 Cu®" (cepas myHKTHpHAs THHUS C +),

pH 6,85 50 Mn** 100 Cu*" (cepas mmmus ¢ +),

pH 6,85 1000 Mn** 10 Cu®" (cepast myHKTHpHAs THHUS C MyCTHIM KPYTOM),

pH 6,85 50 Mn>" 100 Cu®" (cepast THHHS C IyCTBIM KPYroM),

pH 7,0 50 Mn®" 10 Cu®" (uepHast myHKTHpHAS JTMHHSA C +),

pH 7,0 50 Mn*" 100 Cu*" (uepuas nunus ¢ +),

pH 7,0 1000 Mn*" 10 Cu*" (4epHast yHKTHpHAS JIHHUS C IyCTHIM KPYTOM),

pH 7,0 50 Mn** 100 Cu?®* (depHast IMHUS ¢ TyCTBIM KPYroM).

pH, xak oxa3anock, He OKa3bIBACT CTATUCTHYCCKOTO BIISIHUS HA TIPUBEACHHBINA THTP OCaXXJCHHBIX KIETOK,
AQHAJIOTUYHO, KOHIIEHTPAII MEIN M MapraHila He BIUSACT Ha JaHHYIO KIETOYHYIO JIMHUIO U TPOLECC.

®ur. 4. TITOTHOCTD KH3HECTIOCOOHBIX KIeTOK (10° KIETOK CYTKH/MII).

pH 6,85 50 Mn 10 Cu (cepast myHKTHpHAs JIUHUSA C +),

pH 6,85 50 Mn 100 Cu (cepas JIMHUA C +),

pH 6,85 1000 Mn 10 Cu (cepast IyHKTHpPHasI IMHUS C ITyCTBIM KPYTOM),

pH 6,85 50 Mn>" 100 Cu®" (cepast THHHS C IyCTBIM KPYroM),

pH 7,0 50 Mn*" 10 Cu®" (uepHast yHKTHpHAS JTMHHSA C +),

pH 7,0 50 Mn*" 100 Cu*" (uepHas nunus ¢ +),

pH 7,0 1000 Mn*" 10 Cu*" (depHast yHKTHpHAS JIHHUS C IYCTHIM KPYToM),

pH 7,0 50 Mn** 100 Cu?* (depHast IHHUS ¢ TyCTBIM KPYroM).

B peaxropax sarymeHHbIX mpi pH 6,85, pocT IPOMCXOIHI 0 MIOTHOCTH KIETOK Ha okono 10° kieTox Ha
MII OOJIBIIIe, YeM B PEaKToOpax, B KOTOPBIX pocT mpoucxonwmit npu pH 7,0. Konnentpamnus menn u Maprasia He
UMella CTaTUCTHYECKH 3HAYMMOTO BIMSHHSA HA POCT KJIETOK B JAHHOM SKCIIEPUMEHTE JUI JaHHOH KIETOYHOU
JIMHUU ¥ Tiporiecca. pH OB e IMHCTBEHHBIM (PAKTOPOM, BIHSIONINM Ha POCT KIETOK.

@ur. 5. B-I'anakrozunmuposanue (IIpusen. R?=0,95).

[Ipodwmie mpenckazanus, CO3TaHHBIA C MCIONB30BAaHHUEM MPOTPAMMHOTO OOCECIIEYECHHUsS ISl CTATHCTHYE-
ckux pacueroB JMP. Ilpodwns WUTIOCTpUPYET HAMPaBICHHOCTh M BEIWYMHY W3MEHEHHH [3-TajJaKTO3WIH-
poBaHMS B pe3yibTaTe M3MEHEHUs! pH M KOHLEHTpalK Mapraiua. Y cjaoBus B PoQHIe MPEACTaBIsSIOT OCTaB-
IMecs YCJIOBUSL B CTaTHCTHYECKON MOJENH IOCIE yNAJICHHS TeX YCIOBHH, KOTOpbIE HEe OBUIM CTaTUCTUYECKH
3HaYnMbIMH. J[00aBIIcHHE MapraHIla OKa3bIBaeT 3HAYUTEIFHOE BIHSIHAC HA YPOBEHb OeTa-ralakTO3ITHPOBAHNS;
YeM BBIIIC KOHIICHTPAIIMS MapraHiia, TeM BBIIIC MPOICHT OeTa-rajJakTo3mwinpoBanus. pH Takke oka3bIBaeT CTa-
TUCTHYCCKH 3HAYMMOE BIIUSHUC Ha OeTa-rallakTO3MINPOBAHUE, TPpH yBennmdeHur pH Oera-ranakTo3uinpoBaHue
TaKKe YBEJIMUUBAETCS, OHAKO HE B TAKOW CTENECHH, B KOTOPOH 3TO HAOII01aeTCst MpU 100aBICHUN MapraHIia.

®ur. 6. Adykosmmpoanue (IIpusen. R?=0,92).

[Ipodwmie mpexnckazanns, CO3TaHHBIA C MCIONB30BAaHHEM MPOTPAMMHOTO OOCECIICYECHHUS ISl CTATHCTHYE-
ckux pacueroB JMP. [Ipodwis WiIFOCTpUpYyeT HANMPaABICHHOCTh M BETMUWHY U3MEHEHUH B a)yKO3HIUPOBaHUU
B pe3yibTaTe M3MeHeHus pH W KOHIIEHTpaluy MapraHiia ¥ MeOu. YCIOBHS B IpOQIie IPEACTaBIAIOT OCTaB-
IIMECs] YCIIOBHUSA B CTATUCTHYECKONW MOJENH IIOCIIE YAAICHUS TeX YCIOBHH, KOTOPBIE HE OBUIM CTATHCTUYCCKU
3HaynMbIMH. U Menb, 1 Maprasen, u pH UMeny cTaTHCTUYEeCKH 3HAYMMOC BIIMSHUC HAa YPOBHH a()yKO3IIHPOBa-
HUS. YBEIMYCHUE YPOBHS COJCP)KaHMS MEIW M MapraHia, Kak W yBenndeHue pH, mpuBoamiIo K yBeIW4EeHHIO
adPyKo3UITUPOBAHHSI.

@ur. 7. OtHOCHTenbHas 1UTOTOKCHUHOCTE ADCC, mpu ucxonnom addykozmmupoanuu (4%), apdyko-
3WIMPOBaHUH, paBHOM 6% U addykosmimpoBanun, paBHOM 8%.

@ur. 8. Beraucnennsiit s CDC 10303aBUCHMBIN OTBET, IPH UCXOTHOM [3-TajakTo3WimupoBanud, (2,7%),
25% B-ranakrozmiuposanuu 1 50% [B-TanaKTO3MINPOBAHHH.

IMoapo6Hoe onucanue CymHOCTH U300peTeHUst

BapsupoBanne KOHIICHTpAMK MapTaHIla B KJIETOYHOW KYJIbTYypPabHON Cpe/ie MOXKET BIHMATH Ha CTEICHB [3-
TaJIaKTO3WINPOBAHUS PEKOMOWHAHTHBIX aHTUTEN. MapraHel IeHCTByeT Kak KO()aKTop B MOIYJISIUN aKTHBHO-
CTH Tanakro3mwirpaHcdepaspl. B peaknun, onocpenoBaHHoO# ranakro3unTpancgepasoi, B KauecTBe Kodakropa
ucnonb3yetcss UDP-ranakro3a B kauecTBe caxapHOTo cydcTpara u Mapranei. MI3MeHeHne ypOBHS TalaKTO3MIIN-
POBaHUS MOXeET OBITH BBI3BaHO M3MEHEHHEeM aocTymHocTH UDP-ramakTo3sl mim n3MeHeHneM (hepMeHTaTHBHOM
AaKTUBHOCTH (HampHMep, ITyTeM H3MEHEHUs KOHIICHTPAUU KOo(hakTopa MapTaHIla) MIIA TeM U IPYTHM.

AHaJOTHYHBIM 00pa3oM, PyKO3WINPOBAHNE MOKET OBITH OCIA0JICHO ITyTeM M3MEHEHHS yPOBHEH cyOcTpa-
ta GDP-dyKo35l, MyTeM BMeMATEILCTBA B aKTHBHOCTh (PyKO3MITpaHCc(epaspl WM ITyTeM MOAH(DHUKAIIIN MeXa-
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H13Ma riepeHoca GDP-¢yko3sl. OnHako He cOO0IIAaI0Ch, YTO HOHBI METAJUIOB UTPAIOT MPSIMYIO POJIb B JIIOOOM
U3 3THUX MeXaHu3MOB. Kak ommcaHo B HACTOSIIEM JTOKYMEHTE, OOHAPY)KEHO, YTO MOBBINICHUE YPOBHS MapraHiia
W MEJY BIUSET Ha COo/IepKaHNe (PYKO3MINPOBAHHBIX INIMKAHOB B PEKOMOMHAHTHOM O€JKe, 3HAUUTEIIHHO YBEIH-
YuBast ypoBeHb adyKO3UINPOBAHHBIX TIMKaHOB. KpoMe Toro, OBII0 ycTaHOBICHO, uTO pH Takxke Mrpaer Bax-
HYIO POJIb B OTIPENICIICHUH MTPUHIIUAIIOB TITUKO3MINPOBAHHS.

N3BecTHO, 9TO THM W cTeneHb N-CBS3aHHOTO TIWKO3WIMpoBaHus Ha IgGl-anTuTenax BinusioT Ha Fc-
omnocpenoBanuble dpdexTopHbie GyHkMu. Hampumep, ypoBeHb ayKO3UIUPOBaHUS CHIHHO YBEIHMYHUBACT aH-
THUTEJI03aBUCHMYIO KJIETOYHO-OMOCPENOBaHHY0 MUTOTOKCHIHOCTh (ADCC) 3a cuer yBenudeHus apGUHHOCTH
cBs3bIBaHMSA ¢ Fcy-penienTopaMu, TOr/a Kak YPOBEHD TaTaKTO3WIMPOBAHUS MOXKET BIHATH Ha aKTHBHOCTH KOM-
mieMenTapHoi mutoTokcuaHocTH (CDC). DT0 nenmaer KpUTHYECKH BaXKHBIM IMOHUMaHUE W KOHTPOJHUPOBAHUE
TOPUPOIBI ¥ YPOBHS MIMKO3WIMPOBAHUS TEPAICBTHUCCKUX OenkoB. OMUCAaHHOEC B HACTOSIIEM JOKYMEHTE, YCH-
neHre adyKO3WIUPOBAHUS M TATAKTO3WIMPOBAHMS OKa3alio CYIIECTBeHHOE BimsHUC Ha dpdekTopsl ADCC u
CDC.

[pemmoxxeH cmocod yiydieHus KOHTPOJIS YPOBHEH adhyKO3MWIUPOBAHHBIX TJIHMKAHOB B PEKOMOWHAHTHOM
6enke myTeM ynpasnenus pH i koHeHTpammamu Mapranna (Mn>") u meau (Cu®") B KieTouHO# Ky/IbTypanbHOil
cpene. YpoBHH adh)yKO3HIHMPOBAHHBIX H [3-TalaKTO3WIMPOBAHHBIX TIIMKAHOB OBUIM YBEIUYCHBI OC3 BIMSHUS Ha
XapaKTCPUCTHKH KYJIbTYPBI KICTOK.

Hacrosmee n3o0perenue npeaaraet crocod ynpaBiIeHHs colepKaHueM (yKO3WINPOBAHHBIX TTTHKAHOB B
PEKOMOMHAHTHOM O€JIKe, BKITIOYAIOIINNA HHOKYIISIIAIO0 OMOpeaKkTopa KICTKaAMH-X035eBaMHt, SKCIPECCHPYIOUTIMHA
PEeKOMOMHAHTHBIN 0eNOK, KyJTbTHBHPOBAHNE KIIETOK-X035€B B OECCHIBOPOTOYHOH Cpeae 3aJaHHOTO XUMHUYECKO-
TO COCTaBa; MPHUYEM KIIETOUHAs KyJbTypanbHas cpena comepxut oT 10 mo 100 gacreit Ha MIIDIHAPA METH U OT
50 mo 1000 HM mapranna npu pH 7,0, cOop pekoMOWHAHTHOTO OeNKa, MPOAYIIUPYEMOTO KIETKOW-XO3STMHOM,
TIPY 3TOM YPOBEHb ayKO3WIMPOBAHHBIX TIMKAHOB B PEKOMOWHAHTHOM O€JIKe yBEIHMYUBACTCS 110 CPABHEHHIO C
ypOBHEM apyKO3WIMPOBAHHBIX ITMKAHOB, TIOTYYCHHBIX B TOH jK€ CaMOW KJIIETOYHOHN KYJNBTypallbHOU cpele MpH
6osiee Hu3koM pH. B onHOM BapmaHTe peanu3anny H300peTeHUs Croco0 JOMOTHUTEIBHO BKIIOYAET MOBBIIIC-
HHUE YPOBHS [3-TaJaKTO3WIMPOBAHMS PEeKOMOMHAHTHOTO Oenka. B omHOM BapmaHTe peanm3anuy H300peTeHus
KOHIIEHTpaIus Meau coctaBisieT 100 wacteit Ha Mumapn. B omHOM BapuaHTe peanu3aliiy U300peTeHUS KOH-
neHTpanus Mapranna coctasisset 1000 HM. B oqHOM BapuaHTe peaiu3anuu U300peTeHHs coiepkanue GyKo3u-
JIMPOBAHHBIX TIUKAHOB PETYIUPYETCS s BO3ACHCTBUSA Ha 3 (DEKTOPHYIO (PYHKIUIO pEKOMOWHAHTHOTO OCITKa.

B onHOM BapmaHTe peanm3anuu H300pETCHHS CIOCO0 MOMONHUTEIHHO BKIFOYACT TEMICPATYPHBIA CIBHT.
B cMexxHOM BapuaHTe peanu3alii N300peTeHIs TeMITepaTypHBIA CABUT cocTaBisieT caBur ¢ 36 no 31°C. B apy-
TOM CBSI3aHHOM BapHaHTE pPean3alii M300pPETeHUS TeMIEepaTyPHBIA CIBUT MPOMCXOIUT MPHU MEePEX0oe MEXIY
(azoit pocta u Pazoit mpoaykuun. B eme ogHOM CBA3aHHOM BapuaHTE pealn3alliil W300peTeHus TeMIeparyp-
HBIN CIIBUT MIPOMCXOIUT BO BpeMs (as3sl MPOTyKINH.

B oxgnOoM BapmaHTe peann3aiiiy H300peTeHHS KIETKY-X031WHa, SKCIIPECCUPYIOIIYI0 PEKOMOWHAHTHEIH Oe-
JIOK, KYJIbTUBUPYIOT B IEPHOJUUECKON KYIbType, KyIbTYpe C MOAMUTKON, IPOTOYHON KYIBTYpEe WA UX KOMOH-
HalMAX. B CBA3aHHOM BapHaHTE pealH3aldd H300pETCHUS KyIbTypa MPEACTaBIsICT CO00H Mepy3HOHHYIO
KyJIbTYpy. B IpyroM poJCTBEHHOM BapHWaHTE pealu3allii W300peTeHus nepdysus BKIIOYACT HEMPEPHLIBHYIO
nepdy3uro. B apyrom cBsA3aHHOM BapuaHTE pealH3alud H300PETCHUS CKOPOCTh MEP(y3UH SIBISCTCS MOCTOSH-
HOW. B JIpyroM CBsS3aHHOM BapHaHTE pEANH3alUU M300peTeHHs Mep(dy3us BBIMOIHACTCS CO CKOPOCTHIO MCHb-
nredd wiu paBHoit 1,0 pabodeMy o0beMy B JIeHb. B elie 0JHOM CBS3aHHOM BapHaHTE peau3alud H300peTCHUS
nepy3us JOCTUTACTCS ITyTEM YepeIOBaHMUs TaHTeHIIHAIHHOTO ITIOTOKA.

B onHOM BapmanTe peanu3annuu u300peTeHus OnopeakTop uMeeT o0beM, paBHBIN 1Mo MeHbIeH Mepe 500 1.
B ogHOM BapmaHTe peanm3aniuu u300peTeHns OHOpeakTop UMeeT 00beM, paBHEIN 1Mo MeHbIel mepe 5S00-2000
1. B oHOM BapumaHTe peanm3anuy u300peTeHuss OMopeakTop mMeeT 00beM, paBHBIH 1o MeHbmel mepe 1000-
2000 1. B 01HOM BapHaHTe peau3allii H300pETeHHs GMOPEAKTOpP MHOKYIMPYIOT 1o MeHbiuel mMepe 0,5x10°
KIICTOK/MJL.

B onmHOM BapmaHTe peanu3aliiii H300peTeHHs OeCCHIBOPOTOYHAS KIETOYHAs KyJIbTypaibHas cpesa 3a/1aH-
HOTO XMMHYECKOTO COCTaBa SBJsIETCS Mep(y3MOHHON KJIETOYHON KyJNbTypallbHOW cpefoid. B omHOoM BapuaHTe
peau3anuy H300pETCHHS KIICTKU-X035€Ba MPEICTABIIIOT COO0H KIETKH MJICKOMUTAONMEr0. B onHOM BapuaHTe
peam3anuy n300pETeHUS KIICTKU-X0351€Ba MPECTABIIIOT COO0M KISTKH SMYHUKA KuTaiickoro xomsiuka (CHO).

B ogHOM BapmaHTe peanu3anuu n300peTeHNs] peKOMOWHAHTHBIN OCJIOK MPECTABISACT COOOH TITUKOMPOTE-
uH. B omHOM BapumaHTe peanu3anuu H300peTeHUS peKOMOWHAHTHBIA OCIOK BBIOpAH W3 TPYIIbI, COCTOSAIICH U3
YEIIOBEYCCKOTO aHTUTENA, TYMAaHH3HUPOBAHHOT'O aHTUTENA, XUMEPHOTO aHTHUTENA, PEKOMOMHAHTHOT'O THOPUIHO-
ro Oelka Wi MUTOKWHA. B 0HOM BapmaHTe peanm3anuy N300pETeHHS] PEKOMOMHAHTHBIA OEIIOK, MPOIyIHpYe-
MBI KIIETKOM-XO3IWHOM, OYHIIAIOT M HPEAOCTABISAIOT B (opMe (papMareBTHUECKH MPUEMIIEMOTO cocTaBa. B
OJTHOM BapHaHTEe peaTH3aIiy N300peTeHU pEKOMOMHAHTHBIN OEJIOK MOJIYJaroT CIiocoO0oM Mo JJaHHOMY H300pe-
TeHWI0. B CBsA3aHHOM BapuaHTE peau3alliid M300peTeHUs] PEKOMOMHAHTHBIH OEJOK COTJIAaCHO HM300pEeTEeHHIO
OUYMINAIOT. B ere oqHOM CBsI3aHHOM BapHaHTE pealn3allii N300peTeHus] peKOMOMHAHTHBIN OCIOK MpeIocTaB-
JSI0T B hopMe (hapMarieBTHUSCKH MPUEMIIEMOTO COCTaBa.
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KyabsTypa kierok

Ion "xynpTypoil kneTok" unu "KyabTypoil" MOHUMaeTca pocT U pa3MHOXKEHHE KIETOK BHE MHOTOKJIETOY-
HOTO OpraHu3Ma iIM TKaHH. [loaxosmue ycaoBus IS KIETOK MIIEKONHUTAIONINX W3BECTHHI B JaHHOW 00JacTH
texauku. Cwm., Harmpumep, Animal cell culture: A Practical Approach, D. Rickwood, ed., Oxford University
Press, New York (1992). KneTku MIEeKOTMTAIOIMNX MOXKHO KYJIbTHUBUPOBATH B CYCIICH3UU WM TPUKPETUICHHBI-
MH K TBEPJIOH MOJIONKKE.

Vcnonp3yemble B HACTOSIIEM JOKYMEHTE TEpPMHUHBI 'TIUTAaTeIbHAS cpela I KyJIbTHBHPOBAHUS KICTOK'
(Tarke Ha3pIBaeMmas "KynbTypaibHas cpena’, "MuTaTeNlbHAs cpena Uil KyJIbTyphl KIeToK", "MuTaTeapHas cpena
JUIL KyJBTYPHI TKaHEH") OTHOCATCA K JIFOOOMY MUTATEIBHOMY PacTBOPY, UCIOIB3YEMOMY JUIS BBIPAIUBAHHS
KJICTOK, HAIPUMEP, KICTOK KUBOTHBIX HIIU MIICKOIUTAIOIINX, U KOTOPBIA OOBIYHO OOECIICYMBACT IO MEHBIICH
Mepe OJMH WIM HECKOJIBKO KOMIIOHEHTOB M3 CIICAYIOUIMX: UCTOYHHMK SHEpruu (0ObIYHO B (opMme YyriIeBOAOB,
TaKWX KakK TIOK03a); OJ{HA WM OoJiee M3 BCEX HE3aMCHUMBIX aMHHOKHCIIOT, ¥, KaK MPaBWIO, JBAALATh OCHOB-
HBIX aMHUHOKHCJIOT, IUTFOC [IUCTCHH; BUTAMUHBI W/WIN APYTHE OPraHUYECKHUE BEIICCTBA, KaK MPaBIIIO, HEOOXO-
JMUMBIC B HU3KUAX KOHIICHTPALUSIX; KUPBI WU CBOOOJHBIC KUPHBIC KHCIOTHI; H MHUKPOAJIEMCHTHI, HAIPHMED,
HEOpPTraHWMYECKHE COCNMHECHUS WM MPHUPOTHBIE 3JIEMEHTHI, KOTOphIe 0OBIYHO TPEOYIOTCS B OYCHb HHU3KHX KOH-
HEHTPANHUIX, OOBIYHO B MEKPOMOJIIPHOM JIHATIa30HEe.

[MuTaTenbHBIA PacTBOP MOXKET HEOOS3aTEeIbHO OBITH JOMOJHEH JONOJTHHUTEIFHBIMH HEO0OS3aTelNbHBIMH
KOMIIOHEHTaMH [UII ONTHMHU3AIINH POCTa KJIETOK, TAKUMH KaKk TOPMOHBI M Apyrue (akTopel pocTa, HalpUMep,
WHCYJIMHOM, TPaHC(PEPPHHOM, SHACPMAITEHBIM (DaKTOPOM POCTA, CBIBOPOTKOHN U T.1.; COJISIMHE, HalpuMep, Kajb-
s, Maraus u pocdartamu; Oypepamu, Hanpumep, HEPES; Hykneo3unaMu U 0OCHOBaHHMSIMH, HAIIPUMEP aJI€HO-
3WHOM, THMUJMHOM, TUTIOKCAHTHHOM; THIPOJIN3aTaMH OCIKOB U TKaHCH, HAPUMEpP THAPOIN30BAHHBIM YKUBOT-
HBIM 0€JIKOM (TIENTOHOM HJIM CMECHIO TIETITOHA, KOTOPHIE MOTYT OBITH IMOJy4YeHBI U3 IIOOO0YHBIX MPOTYKTOB JKHU-
BOTHOTO MPOUCXOXKICHUS, OYUIICHHBIM KCIATHHOM HJIM MaTCPUAIIOM PACTUTEIHFHOTO MPOUCXOXKICHUS); aHTH-
OMOTHKAaMHU, HAPUMEP TEHTAMUIIMTHOM; CPEACTBAMHU ISl 3AIMUTHI KJIETOK MU IOBEPXHOCTHO-AaKTHUBHBIMHU BeIlle-
CTBaMH, OJTMAMUHAMH, HATIPUMEP MyTPECIMHOM, CIICPMHIIAHOM MU CIIEPMHUHOM (CM., HAIPUMEP, MyOITHKALIUIO
BOUC Ne WO 2008/154014) u mupyBatom (cm., Hapumep, mateHT CIIIA Ne 8053238) B 3aBUCUMOCTH OT Tpe-
00BaHMIA KJIETOK, KOTOPBIE HEOOXOIMMO KyJITHBHPOBATh H/WIJIH KEJTAeMbIX TapaMeTPOB KyJIbTYPHI KIETOK.

HewnonHble MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA TAK)KE MOTYT OBITH JOOABICHBI B KJICTOYHYIO KyIbTYpallb-
Hy!o cpeny. [IprMepsl HEHOHHBIX TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS FIMU,
TIOJIMBUHIJIOBBINA CITUPT, HOIHATIIICHIIINKOIb U HEHOHHBIE TOBEPXHOCTHO-aKTHBHEIE OJOK-comomMepsl. Taxoke
BKITIOYEHBI AJIKHJI-TIOJIMATHICHOKCHI, COIOIIMMEPHI MOJMMATIIIEHOKcHAa W monumnpommieHokcuaa (EO-PO-
OJIOKCONOTMMEPHI), TTOJHBUHUIMTUPPOIHIOH, AJTKIIIOIUTITIOKO3HIb! (TAaKUEe KaKk MOHOCTeapaT caxapo3bl, Jlay-
PWIIUTITIOKO3H]T WJIH COPOUTaH MOHOJAYPAT, OKTHITIIOKO3UI U ACIHUIMAIO3U), dKUPHBIC CITUPTHI (LIETHUIOBHIN
CIHPT WJIM OJICIMJIOBBIA CIUPT) WK Kokamusl (kokamun MEA, kokamun DEA u kokamua TEA).

Tarxoke BKIIOYEHBI OJIOKCOMONMMEPHI HAa OCHOBE ATHWJICHOKCHZA W MPONWICHOKCHUIIA, TaKXKe Ha3bIBacMble
OJIOKCOTIONIMMEPAaMH  TTOJTHOKCUITPOIMIICH-TTOJTMOKCHATHIICH. DTH MOJIEKYJIBI MPEACTAaBISIOT CO00H HEMOHHBIC
TPUOJIOKCONIOINMEPHI, UMEIOIINE [EHTPAIBHYIO THAPO(OOHYIO IeNb MOIMOKCHIIPONMIeHa (MOJIUIPONMICHOK-
cun), GIAHKUPOBAHHYIO ABYMS THAPO(IILHBIME MEMSIMU MOJMOKCUATHIIEHA (MTOJTMATHIICHOKCH). OcoObIil HH-
Tepec MPEACTABISAIOT Te, KOTOphIe HMEIOT 70 MOTMOKCHITPOIIIICHOBHIX 3BeHBEB U 30 3BEHBEB KaXIOH M3 MOJH-
OKCHATHJICHOBBIX IeTlel. B mpennodyruTensHOM BapHaHTe peatn3alni N300peTeHHs OJIOKCOTOIuMep MpeacTaB-
nsieT coboit momokcamep 188 (CAS Ne 90003-11-6 co cpenneit monekymsipHoit Mmaccoit 8,4 xJla, BASF
Chemical, Bamuarton, mrat Heio-J[>kepcr), KOTOPBIN NpoJaeTcs MO Pa3IudHBIMH TOPTOBBIMH MapKaMH, Ta-
kuMu Kak Pluronic® F68, Kolliphor® P -188, Lutrol® F68 u Lutrol® 188. Takne HEeMOHHBIE TIOBEPXHOCTHO-
AKTUBHBIC BEIIECTBA MOTYT MOOABIATHCS B KOHLEHTPAIMIX A0 5 T/ min 06ojee U MOTYT HCIIONB30BAThCS IS
HOJIEP )KaHHS )KU3HECTIOCOOHOCTH KIIETOK IIpu OoJiee JUIMTENBbHBIX CPOKaxX KyJIbTHBHPOBAHUS B YCIOBHSX Iep-
(y3un ¢ uepeoBaHNEM TaHT€HIIMAIBEHOTO ITOTOKA.

B HacrosimeM n3o00peTeHny npeutaokKeHa KIeToYHas KyJIbTypabHas cpefa, KoTopast colepxut ot 10 mo
100 ywacreit Ha MuHapa meau 1 ot 50 mo 1000 HM mapranna. B ogHOM BapuaHTe peanu3aniy U300peTeHHs
KJICTOYHAs KyJNbTypasbHas cpena cojepxkut 100 gacTeit Ha MWUIHAp MapraHna. B 1pyroM BapuaHTe peanmsa-
MK N300peTeHNs KIeTOYHas KyJIbTypainbHas cpeaa cogepxut 1000 HM mapranna. B npyrom Bapuanre peanu-
3aIy H300peTEeHUs KIIETOYHAs KyJIbTypaibHas cpefa conaepxut 100 gacrert Ha mwmmuapa Mapradmna u 1000 EM
Mmapranna. Coiu MeIu U Maprafiia, IPUTOIHBIC U JAHHOTO M300pETeHHS, BKIIIOYAIOT, HO HE OTPaHUYHUBAIOTCS
WM, MeIU Cynb(}aT MeHTaruaApaT ¥ Maprafia cyiaspaT MOHOTHIPAT.

KoMmoHeHTH! KIeTOYHOH KyIbTypalbHON Cpelpl, BKIOYas MEIb M MapraHell, MOTyT OBITh MOJHOCTHIO H3-
MENBYCHBI B IMOPOIIKOOOpA3HBIN IpenapaT; YaCTUIHO M3MEIbUeHB! ¢ 100aBKaMU JKHUIKOCTH, JOOABISIEMBIMU B
KyJIbTypaJIbHYIO CpPely KJICTOK 110 Mepe HEOOXOIMMOCTH; WM KOMIIOHEHTHI KJIETOYHOH KyJIbTypallbHOM Cpembl
MOT'YT OBITH 100aBJICHBI B IOJIHOCTBIO XKHUAKOH (opMe B KIIETOUHYIO KYIbTYpY.

KnetouHsle KynbTypalbHBIC CPEIbl BKIFOUYAIOT T€, KOTOPHIC OOBIYHO UCTIOIB3YIOTCS B W/VITU H3BECTHBI JUIS
UCIIONIb30BaHMS B JIIOOOM Mporecce KyJIbTUBHPOBAHMS KIETOK, TAKOM Kak, 0e3 OrpaHHUYEeHUH, NepHOANIECKOE,
pacuMpeHHoe NepUoIMIecKoe, NEPHOANIECKOE C MOJIMUTKON M/MIM NPOTOYHOE MIIM HETIPEPHIBHOE KYJIbTHBUPO-
BaHHE KJICTOK.

"BazoBas" (Wim UCXOAHAS) KJIETOYHAS KyJbTypajdbHas cpella OTHOCUTCS K cpeiie U KyJbTyphl KIETOK,
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KOTOpast 0OBIYHO HMCHOJIB3YETCs ISl MHUIMALMN KyJIbTYphl KJIETOK M SBISIETCS JIOCTATOYHO IOJIHOHM /IS MOJI-
JICpKaHUSA KyJIbTYPHI KICTOK.

"PocToBas" muTarenapHas KJIETOYHAS KyJIbTypajbHas cpelaa OTHOCUTCS K MUTATEILHOUW cpene M KyJIbTy-
PBI KJIETOK, KOTOpasi OOBIYHO UCTIONB3YeTCs B KICTOYHBIX KYJIbTypax B MEPHOJ] SKCIIOHSHIIHAIBHOTO pocTa, "da-
3Bl pocTa", ¥ SABJSIETCS HOCTATOYHO MOJIHOM JJIS MOAIEPKaHUs KIIETOYHOM KYJIbTYphl BO BpeMsl 3To# ¢asbl. Poc-
TOBasi MUTATENbHAS cpela A KyJIbTyphl KIETOK MOXET TakkKe COAEp)KaTh areHThI, KOTOpbIe 00eCIeYNBAIOT
YCTOMYMBOCTh WM BBIKMBAEMOCTh CEJIEKTHBHBIX MapKepOB, BBEICHBIX B KIETOYHYIO JIMHUIO XO3siMHA. Takue
CEJICKTUBHBIC areHTHI BKIIIOYAIOT, HO HE OTPaHUIMBAIOTCS MU, TeHeTUInH (G4118), HeoMunuH, TUrpoMuIue B,
MYPOMMIIMH, 3€0IIMH, METHOHHH CYJIL(OKCUMUH, METOTPEKCAT, MMUTATEIILHYIO CPEIy Ul KYJIbTYphl KIETOK 0e3
TIyTaMUHA, TUTATCNFHYIO CPEy I KYJIbTYyphl KICTOK Oe3 TIIHMIMHA, THIIOKCAHTHHA U TUMUAWHA, WIH TOJIBKO
TUMHIAHA.

"[IpoaykTHBHAA" MUTATENbHAS CPela U KYJIbTYPhl KIICTOK OTHOCHUTCS K MMUTATEIBHOM cpelie s KyIbTy-
PHI KJIETOK, KOTOpasi 0OBIYHO MCIOJIB3YETCs B KyJIbTypax KJIETOK B TEUEHHE MEPEXOJHOTO Meproa 1 (assl npo-
JOYKIUH, KOTJla 3aKaHUYMBAETCSl SKCIIOHEHIMAIBHBIH POCT M HauMHAETCS NPOJYLHpOBaHHE Oellka, W SIBISECTCS
JOCTAaTOYHO TOJHOM TS MOAAepKaHMA JKeIaeMO! IIIOTHOCTH, KU3HECTIOCOOHOCTH W/WIIHM TUTPa KIETOK B TeUe-
HUe 3TuX (Pas.

"Tlepdy3nonHas" cpena s KyJIbTyphl KJIETOK OTHOCHTCS K CpeJie ISl KyJIbTYphl KIETOK, KOTOpas 00BIYHO
WCTIONB3YeTCS B KJICTOUYHBIX KyIbTYpax, KOTOPBIE MOAICPKUBAIOTCS Nep(y3HOHHBIM MIIM HEIPEPHIBHBIM CIIOCO-
06aMy KyJIbTHBHPOBAHUS, U SBIIACTCS JOCTATOYHO ITOJHOM JJIS MOAAEP)KaHUs KYJIBTYPHl KIIETOK BO BPEMS 3TOTO
nporiecca. CoctaB nepdy3noOHHON Cpesbl IS KyJIbTYPhI KIETOK MOXKET OBITh 0ojiee OoTaThiM MM Oojiee KOH-
LEHTPUPOBAHHBIM, Y€M COCTaB 0a30BOIl Cpesbl A KyJIbTYpPhI KIETOK, YTOOBI 00eCIIeuuTh Criocol, UCTIob3ye-
MBIH 1711 yOajdeHus: oTpaOboTaHHOW muTaresbHOM cpenbl. [lepdy3nonHas cpena aist KyJabTyphl KIETOK MOXKET
OBITH HCIIOJIb30BaHa B (pazax pocTta 1 MPOAYKIIHH.

Kierounsie KynbpTypbl MOTYT OBITH JOTIOJHEHBI KOHIICHTPUPOBAHHOM MUTATEIBHON Cpello, coleprkaller
KOMITOHEHTBI, TAKHE KaK MHUTATEIbHBIC BEIIECTBA M aMHHOKHCIIOTHI, KOTOphIE MOTPEOISAIOTCS B TedeHue (asbl
TPOAYIIMPOBAaHUS KyIbTypbl. KoHIIEHTpHpOBaHHAS MUTATENbHAS CpeAa I KyIbTYPHI KIETOK MOXKET COIEpIKaTh
HEKOTOpBIC WM BCE NMUTATEIbHBIC BEIIECTBA, HEOOXOAUMBIE [UIS MOANCPIKaHUS KyJIbTYpHl KIETOK; B YaCTHOCTH,
KOHIICHTPHUPOBAaHHAS MTUTATENbHAS Cpela MOXKET COAEPKaTh WIACHTU(HUIIMPOBAHHBIC MIIM M3BECTHBIC MUTATENb-
HBIE BEIECTBa, MOTpeOisieMble B TeueHHE (a3bl MPOAYKINH KyJIbTypoil kieTok. KoHmeHTpupoBaHHas mHTa-
TeNbHAs Cpela MOXeT OBITh OCHOBaHA Ha JIFOOOM COCTaBe MHUTATEIBHON Cpenpl Ui KyJIbTYypHI KJIEeTOK. Takas
KOHIICHTPHUPOBAaHHAS MUTATENbHAS CPea MOXKET COACPIKATh HEKOTOPHIE MITH BCE KOMIIOHEHTHI CPell ISl KyJIbTH-
BHUPOBAaHMS KJIETOK B KOJMYECTBE, COTaBsIONIeM, Hampumep, okoio 2X, 3X, 4X, 5X, 6X, 7X, 8X, 9X, 10X,
12X, 14X, 16X, 20X, 25X, 30X, 40X, 50X, 75X, 100x, 200X, 400X, 600X, 800X mwm mgaxe 1000X oT ux HOp-
MaJIbHOTO KOJIMYECTBa.

Krerounas KynbTypaibHas cpela, B HEKOTOPBIX BapHaHTax peaju3alli U300peTeHHs, MOXET ObITh Oec-
CBIBOPOTOYHON W/WJIM HE COJEp)KaTh IMPOAYKTOB WIIM MHTPEANCHTOB >KMBOTHOTO NpOMCXOXIeHUs. KierouHas
KyJIbTypaJIbHasl cpelia B ONpPEIEICHHBIX BapHAHTAX Pea3alii W300pETEHHUsI MOXKET OBITh 3a/laHHOTO XHMHUYe-
CKOTO COCTaBa, I'/Ie M3BECTHHI BCE XUMUUECKNE KOMIOHEHTEI.

[To MHEHHIO MPAKTHUKYIOIMIETO, KIETKH )KUBOTHBIX WM MJICKONUTAIOIINX KyIbTUBHUPYIOT B Cpelie, MOIXO0-
JIIei Ui KOHKPETHBIX KYJIbTHBHPYEMBIX KJICTOK, U KOTOPBIE MOTYT OBITH OIpPEeNICHBI CIICI[HaINCTOM B JIaH-
HOU 00yacTy 0€3 M3NUIIHETO YKCICPUMEHTHPOBaHUA. KoMMepUueckn TOCTyIHbBIE Cpeabl MOTYT OBITh HCHIOJIB30-
BaHbI ¥ BKIIOYAIOT, HO HE OTPAaHUYUBAIOTCS UMH, MoaudurpoBanHyto MckoB cpeny Jynmpoekko, RPMI 1640 u
MHHUMAaJIBHYIO CyIIECTBEHHYIO cpeny anbpa. (MEM-ansda), mogudukanus Aynsoexko cpeast Urna (DMEM),
DME/F12, anpha-MEM, 6a3oBas cpena Mrna ¢ BSS Opie, DMEM c BbICOKMM ypOBHEM TJIFOKO3BI, C TIIyTaMH-
HOoM, DMEM c BBICOKHM YPOBHEM TJIIOKO3bI, Oe3 rimoramuHa, DMEM ¢ HU3KMM ypOBHEM TJIIOKO3BI, Oe3 IiryTa-
muHa, DMEM:F12 1:1 ¢ rmyramuaom, GMEM (MEM I'nasro), GMEM c rnyramuHoM, nonHas cpefa I'pelic
JUISl HACEKOMBIX, cpena ['peiic i Hacekomblx, 6e3 FBS, cpena Xama F-10 ¢ rmyramuHom, cpena Xoma F-12 ¢
rmotamuaoM, IMDM ¢ HEPES u rnyramuaom, IMDM ¢ HEPES u 6e3 riayramuna, cpena IP41 s HacekoMbIx
15 (Jleii6oBum) (2X), 6e3 rmyramMuHa win ¢eHoJoBoro kpacHoro, 15 (JletiboBwuir), 6e3 riryramMmuHa, MOaH(HIIN-
poBanHas cpemxa MakKoit SA, cpena 199, MEM Hrna 6e3 rmyramuHa win peHonoBoro kpacHoro (2X), MEM
Wrmna-Opne BSS ¢ rmyramuaom, MEM Urna-DOpne BSS 6e3 rimyramuna, MEM Hrna-Opne BSS 6e3 rimyramuna,
NCTC-109 ¢ rnyramunom, cpena CM Puxrepa ¢ rmyramunom, RPMI 1640 ¢ HEPES, rmyramMmuHOM w/min TieHH-
muuTHHOM-cTpenrtoMutiuaioM, RPMI 1640 ¢ rmyramuaom, RPMI 1640 6e3 rimyramuna, cpena Illnatinepa mis
HACEKOMBIX W JIIOOBIE JPYTHE CPEIbl, I3BECTHBIC CIICIHAIIICTAM B TAHHOW 00JIaCTH TEXHUKH, KOTOPHIE CO3/a-
HBI 111 KOHKPETHBIX TUIOB KJIeTOK. K BBIIIeyKa3aHHOMY MILTIOCTPATHBHOMY CPEICTBY MOTYT OBITH J00aBIICHEI
JIOTIOJTHUTENbHBIE KOMIIOHEHTHI MIIM MHTPEIUEHTHI, BKIIIOYAs HeoOs3aTeIbHbIE KOMIIOHEHTHI, B COOTBETCTBYIO-
WX KOHLEHTPALMSIX MM KOJMYECTBAX, €CIM 3TO HEOOXOIMMO WIIM XKEJAaTeNbHO, U KaK ObUIO OBl M3BECTHO H
MPaKTUKOBAIIOCH OBI CIICIIUATUCTAMH, HCIIOIb3YIONUMH CTAHJAPTHBIC HABBIKH.

KynbTypsl KIIETOK TaK:Kke MOTYT OBITh JOMOJHECHBI HE3aBUCHMBIMH KOHIICHTPHPOBAHHBIMU JOOaBKaMHU OII-
PEIeNICHHBIX TUTATENBHBIX BEIIECTB, KOTOPbIE MOTYT CJIO’KHO W3TOTaBJIMBATHCS WIIM OBICTPO MCTOLIATHCS KYJIb-
Typo# KiIeToK. Takue MUTaTeIbHBIC BEIECTBA MOTYT IPEACTABIATE CO00 aMHHOKHUCIIOTH TaKHUe, KaK THPO3HH,
IUCTEWH /WU MUCTHH (CM., HanpuMmep, myonukanuio BOUC Ne 2012/145682). Hanpumep, KOHIICHTPUPOBaH-
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HBIH PacTBOpP TUPO3WHA MOXHO HE3aBUCHMO IMOJIABATh B KYJIBTYPY KJIETOK, BRIPALICHHYIO B KIICTOYHOH KYIIBTY-
paNBHOM cpene, couepkaiieil Tupo3uH. KoHIeHTpUpOBaHHEIN PacTBOpP TUPO3WHA W IIMCTUHA MOXHO TaKXKe He-
3aBHCHMO BHOCHUTH B KYJIBTYPY KJIETOK, BRIPAIICHHYIO Ha KJIIETOYHOHN KyJIbTYpaJbHOH cpesie, TMIIEHHON THPO3H-
Ha, IIICTHHA W/WIN nucTenHa. HezaBucuMas MoAnMTKa MOKET HAYWHATHCS 10 WIH B Havaje (a3bl IPOIyKIHH.
HezaBrucumas moammTka MOXeET OBITH JOCTHUTHYTA IMyTEM NEPHOAMYECKOW MOAMUTKH MUTATSIFHOW CPeasl IS
KYJBTYpPBI KJIETOK B T€ K€ WJIM pa3Hble IHH, YTO U MOAMHUTKA KOHIEHTPUPOBAHHOM MUTaTEeNbHOM cpenoil. Hesa-
BHUCUMas TMOANNTKA TAaKXKe MOXeT OBITh mepQy3upoBaHa B T€ K€ WIH JAPYTHE IHHU, 9TO U nepdy3upoBaHue cpe-
TIOM.

JIs HeTpepBIBHOTO MUTAHUS KYJIBTYPhI KJICTOK MIICKOITUTAOIIUX MOTYT OBITh MCIOJIB30BAaHBI TAKHE CIIO-
COOBI, KOTOpBIC HE TPEOYIOT KOHTPOJIS ¢ 00paTHO# cBsa3bio (cM. myonmkaruio BOVC Ne WO 2013/040444).

OopaboTka cpex

KrneTtouHyro KyNnpTypalbHYIO Cpely MOXHO 00padaThIBaTh C HCIOIB30BAHUEM CHOCOOOB HITH YCTPOMHCTB
JUTSL CTePHIIM3AIMY WK Ae3MH(DEKIUU Cpepl mepe qo0aBIeHHeM B OMOPEaKTop /WK KyIbTypy KieTok. Kie-
TOYHYIO KYJIBTYPAIBHYIO CPEAy MOXHO 00padaThIBaTh C MCIOJIB30BAHHUEM BBHICOKOTEMIIEPATYPHOU KPATKOBpE-
MenHoi 06pabotku (HTST) (cm., Hampumep, mateHt CIIIA Ne 7420183). Kiterounyio KyJabTypaJIbHYIO Cpemy
MO>KHO TaK)ke 00pabaThIBaTh C HCIOIb30BaHueM YD B coueTannu ¢ GuiIbTparueit (cM., Hampumep, myOTuKaIuu
BOUMC WO 2008/157247, WO 2012/115874, WO 2013/063298 1 WO 2013/138159). Knetounsie KyIbTypaib-
HBIE CpeZibl MOTYT OBITh MOJABEPTHYTH HaHOGMIbTpanuu (cM., Hampumep, Liu et al., (2000) Biotechnol. Prog.
16:425-434). Knerounsle KyJIbTypaJlbHbIE CpPEeIbl MOXHO 00pabaThBaTh XMMHYECKHIMH CPEICTBAMH, KOTOpPHIE
WHAKTHBHUPYIOT BUPYCHI, TAKHUE KaK PACTBOPUTEIIH, IETEPTEHTHI, ICOPAJICH WIIH OeTa-IPOIHOIAKTOH.

Kaerku

Krnerounsie nrHUN (Tak)Ke U3BECTHBIC KaK "KICTKH-X03s€Ba"), UCIONB3YEMbIC B HACTOSIICM H300PCTCHUH,
SIBIISTIOTCSI TCHETHUYCCKU CKOHCTPYHUPOBAHHBIMH TSI DKCIPECCHU TTOJMICITHIA, MPEICTABIIONICTO KOMMEepYe-
CKUH WM HAy4YHBIN MHTepec. KieTouHble TMHUM, KaK MPaBIJIO, MOMYYarOT U3 JIMHUH, MPOCXOASIICH U3 TICPBUY-
HOW KYJBTYpBI, KOTOPass MOXKET MOJICPKUBAThCS B KYIbTYpPE B TCUCHHE HEOTPaHUUCHHOTO BpemeHHU. KieTku
MOTYT COJEpaTh BBEICHBIC, HAIpUMeEp, IIyTeM TpaHc(OopMaIiy, TpaHCHEKINH, HHOUIIUPOBAHUS HIIH UHBEK-
IIUH, YKCIPECCHOHHBIE BEKTOPHI (KOHCTPYKTHI), TaKWe KaK IUIA3MHUIBI U T.I., KOTOPBIE COJEPKAT KOAUPYIOIIHE
MIOCJIEIOBATEIFHOCTH WIIM WX YacTH, KOJUPYIOUIHE OENKH I SKCIPECCHH M TPOTYyIHPOBAHHS B MpoIecce
KyJIbTUBHPOBAHMA. Takue dKCIPECCHOHHBIC BEKTOPHI COAEPKAT HEOOXOIMMEBIC AJIEMEHTHI ISl TPAHCKPHIILIUU 1
TPAHCIAIUN BCTPOCHHOW KOIHMPYIOUIEH mocienoBaTenbHOCTH. CIoco0BI, KOTOPEIE XOPOIIO W3BECTHHI CIIELHa-
JIFICTaM M U3BECTHHI HA TIPAKTHKE, MOTYT OBITH MCIIOB30BAaHBI JJISI KOHCTPYHPOBAHUS SKCIIPECCHOHHBIX BEKTO-
POB, COICPKAIINX MOCICIOBATCIHPHOCTH, KOAUPYIOIINE MOTYICHHBIC OCIKH U MOTUMCTITHABI, @ TAK)KE COOTBET-
CTBYIOIIHE JJIEMEHTHI YIPABICHUS TPAHCKPHUITIIUCH W TPaHCIAUCH. DTU CIOCOOBI BKIFOYAIOT TEXHOJIOTHH Pe-
xomOuHauTHOH JIHK in vitro, TeXHOJIOTHH CHHTE3a, U TEHETHYECKYIO peKoMOMHAIMIO in vivo. Takne crocoObl
omucans! B J. Sambrook et al., 2012, Molecular Cloning, A Laboratory Manual, 4™ edition Cold Spring Harbor
Press, Plainview, N.Y. wu aro0oM u3 npensinymux m3nanuii; F. M. Ausubel et al., 2013, Current Protocols in
Molecular Biology, John Wiley & Sons, New York, N.Y, unu mo6om u3 npenpinymmx usganuii; Kaufman, R.J.,
Large Scale Mammalian Cell Culture, 1990, Bce U3 KOTOPBIX BKIIIOYEHBI B HACTOSIIMKA JTOKYMEHT JUJIS JIFOOBIX
ejei.

KrneTku XUBOTHBIX, KIETKH MIICKOITUTAIOIINX, KyJIbTHBAPYEMBIE KIICTKH, KJICTKH-X035€Ba JKUBOTHBIX WM
MIIEKOIIMTAIOMINX, KIETKH-X035€Ba, PEKOMOWHAHTHBIE KJICTKH, peKOMOMHAHTHBIC KIETKH-X035€Ba W T.II. SIBIIS-
IOTCSl TS PMUHAMH JIIS1 KJIETOK, KOTOPBIE MOTYT OBITH KYJIBTHBHPOBAHBI B COOTBETCTBHH CO CIIOCOOaMH TaHHOTO
n300pereHus. Takue KICTKH OOBIYHO TPEACTABISIOT COOOW KICTOYHBIC JTMHHUH, MOTYUYCHHBIC WM TPOUCXOMIS-
IIMe OT MJICKOIMUTAIONIUX U CIOCOOHBIC PACTH M MEPEKHUBAThH MPU ITOMEUICHUN B MOHOCIIOWHYIO KYJIBTYpPYy WA
CYCIICH3UOHHYIO KYJBTYpy Ha CpPEIy, COJICPIKAIIYI) COOTBETCTBYIOIIHME MUTATEIBHBIC BEIIECTBA W/WIH IPYTUE
(hakTOpHI, TaKMe KaK ONKCAHHBIC B HACTOALIEM JOKyMeHTe. KiIeTkH OOBIYHO BHIOUPAIOT TaK, YTOOBI OHM MOTIIA
IKCIPECCUPOBATh U CCKPETUPOBATH OCIIKH MJIH MOTJIH OBITH MOJCKYJISIPHO MOIUGHUIIMPOBAHEBI IS SKCIIPECCUH H
CEKpeUUH OOJBIINX KOJHYCCTB KOHKPETHOTO OENIKa, B YaCTHOCTH, MPEICTABISIONICTO HHTEPEC TIIUKOIPOTEHHA,
B KyJIbTypasibHyI0 cpeny. [IoHATHO, 9TO GEJIOK, MPOAYIIUPYEMBIH KICTKOW-X03IHHOM, MOKET OBITh SHIOTEHHBIM
WITA TOMOJIOTUYHBIM KIIETKe-X03siuHy. 1 Ha000poT, OeIOK TeTeposIoTHYEeH, TO €CTh TyXKEPOIeH, KIeTKe-X031HY,
HaIpuMep, YeITOBEUYCCKU OEITOK, MPOIYIIUPYEMBIH U CEKPETUPYEMBIA KICTKOW-XO35MHOM SIMYHUKA KATAHCKOTO
xomsiuka (CHO). Kpome Toro, Genku MIIEKOMUTAIONINX, T.€. TIOJy4aeMble HEITOCPEACTBEHHO MM Tocie obpa-
0OOTKM W3 OpraHM3Ma MJICKOIHTAIOIINX, ITOJYyYaloT CIOoco0aMH COTJIACHO HACTOSIMIEMY M300PETECHHIO M MOTYT
CEKPETUPOBATHCS KIETKaMHU B KYJIbTYPAIBHYIO CPENy.

Crioco6 CcorJIacHO HACTOSIIEMY H300PETCHUIO MOXET OBITh HUCIIOJIB30BaH B KYJIBTYpPE Pa3IMIHBIX KICTOK.
B omgHOM BapuaHTe peann3anui H300pETCHUS KyJIbTUBUPYEMBIC KICTKH MPEICTABIIOT COO0H 3YKapHOTHICCKHE
KJICTKH, TaKHEe KaK KICTKH PACTCHUH W/WIN XKUBOTHBIX. KIIETKU MOTYT OBITh KJICTKAMU MIICKOITUTAFOIIUX, KIICT-
KaMU pBIO, KIICTKAMHU HACEKOMBIX, KIeTKaMU-aM(DUOWA MM KIETKAMH MTHIL. BOJBIIOE KOJIMYECTBO PAa3IUIHBIX
KJICTOYHBIX JIMHUN MJICKOIHUTAIOIINX, TPUTOMHBIX JUIS POCTa B KYJIbTYPE, NOCTYIHBI B AMEPUKAHCKOW KOJUICK-
IIUH TUIOBBIX KynbTyp (Manaccac, mtat BupkuHus) U Ipyrux ACTO3UTAPHSIX, & TAKKE Y KOMMEPYCCKHX TO-
ctaBmuKkoB. KieTka, KOTOpass MOXET HCIIONB30BAaThCA B CHOCO0aX COTIACHO M300pETEeHHIO, BKIIOYAET, HO HE
orpaHnunBaercs nMu, kietku MK2.7, knerku PER-C6, kineTku ssmaHuka kurtaiickoro xomsaka (CHO), Takue
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kak CHO-K1 (ATCC CCL-61), DG44 (Chasin et al., 1986, Som. Cell Molec. Genet., 12:555-556; Kolkekar et
al., 1997, Biochemistry, 36:10901-10909; u WO 01/92337 A2), nurunpodonaTpenykra3a- HeraTUBHBIE KJICTKH
CHO (CHO/-DHFR, Urlaub and Chasin, 1980, Proc. Natl. Acad. Sci. USA, 77:4216), u xnetku dp12.CHO (ma-
teHT CIIA Ne. 5721121); xiretkn nouek 06e3bstH (CV1, ATCC CCL-70); xietku mouek obe3bssH CV1, TpaHc-
dbopmupoBannasie SV40 (kmetku COS, COS-7, ATCC CRL-1651); xnerku HEK 293 u xnerku Sp2/0, KIeTKH
rubpunomel SLE, kierkn Haymu, kinetku EL4, knetku Hela, knetkn HL-60, kretkn K562, knetku Jurkat, kiner-
ku THP-1, xierkn Sp2/0, mepBUYHBIC SMUTETUATBHBIE KICTKH (HAPUMED, KEPATHHOIUTHI, dMUTEINATbHBIE
KJIICTKH [ICHKH MaTKH, SITUTEINAIbHBIE KICTKH OPOHXOB, SMTUTEIHANBHBIC KJICTKHA TPAaXeH, AIATEIHAIBHBIC KIIET-
KU TIOYCK W SMUTEITUAIBHBIC KJICTKH CETYATKH) U YCTAHOBJICHHBIC KIICTOYHBIC JIMHUHM M UX IITaAMMBI (HAIpUMeEp,
YeJIOBEeUECKHE SMOPHOHAIbHBIE TI0UCUHbIE KIETKU (HarnpuMmep, KieTku 293 wim 293 kneTku, CyOKIOHUPOBAaHHbIE
JUISL pocTa B CYCIIEH3HOHOH KyibType, Graham et al., 1977, J. Gen. Virol., 36:59), K1eTKH IOYKH AETEHBIIIA XO-
msuka (BHK, ATCC CCL-10), ceprommersl kinetku Mmbermu (TM4, Mather, 1980, Biol. Reprod., 23:243-251);
KJIETKH paka mreiiku MaTku uenoBeka (HELA, ATCC CCL-2); kietku nouku codaku (MDCK, ATCC CCL-34);
kietku Jerkoro yemoreka (W138, ATCC CCL-75); xnerku renatomsr yenoBeka (HEP-G2, HB 8065); kietku
OTYXOJM MOJIOUHOH skene3bl Mblmu (MMT 060562, ATCC CCL-51); kmeTku nedeHn Kpbickl jauaun Buffalo
(BRL 3A, ATCC CRL-1442); knetku TRI (Mather, 1982, Annals NY Acad. Sci., 383:44-68); xerku MCR 5;
knetkn FS4; xierkn cetaatkn PER-C6, xietku MDBK (NBL-1), kietku 911, knetkun CRFK, kerku MDCK,
kieTkn BeWo, xiretkn Chang, knetku Detroit 562, xiretku Hela 229, knetku HelLa S3, ketku Hep-2, kineTku
KB, ximerku LS 180, ximerkn LS 174T, knetku NCI-H-548, xmetkn RPMI 2650, xmetku SW-13, knetku T24,
WI-28 VA13, knerku 2RA, xnetku WISH, knetku BS-C-I, knetku LLC-MK,, knetku kinod M-3, knetku 1-10,
kietku RAG, kimetku TCMK-1, knerku Y-1, knerkun LLC-PK;, kierku PK (15), knerku GH;, knerku GHj,
kietku L2, knetku LLC-RC 256, kmerku MH;C;, knetkun XC, knetku MDOK, knerku VSW u kierku TH-I,
kieTku Bl wnm ux npousBoHbIe), GUOPOOIACTHEIC KIIETKH U3 JIF0OOW TKaHW WM OpraHa (BKJIIOYAs, HO HE Orpa-
HUYUBASICh MU, CEPJILIC, TICUYCHb, TOYKY, TOJICTYIO KHIIKY, KHIICYHVK, MUIICBO/, KEIyI0K, TKaHb HEPBHOW CHUC-
TeMbl (MO3T, CIIMHHOW MO3T), JIETKOE, COCYAHCTYI0 TKaHb (apTEpHIO, BEHY, KaMWUIAP), TUM(OUIHYIO TKaHb
(mMdatrgeckue y3ibl, aIeHOUIBI, MUHIATNHBI, KOCTHBIH MO3T U KPOBB), TIWHUH KJIIETOK celie3eHkH, pudpoobira-
cToB 1 GubdbpobdraacTo-mogo0HbIX KIeTok, TRG-2, IMR-33, kietkn Don, kmetkn GHK-21, kleTkn mATpyJUTHHE-
MuH, kineTku Jemrcu, kaetku Detroit 551, kiretku Detroit 510, kinetku Detroit 525, kinerku Detroit 529, kineTku
Detroit 532, xnetku Detroit 539, ximerku Detroit 548, kinerku Detroit 573, HEL 299, xnerkn IMR-90, xneTku
MRC-5, knetku WI-38, ximerkn WI-26, knetku MiCl;, xnerkun CV-1, kinetkn COS-1, xnetku COS-3, kieTkn
COS-7, knerkn mouku adpukanckoi 3eneHor mMapteimkn (VERO-76, ATCC CRL-1587; VERO, ATCC CCL-
81); xkmetkn DBS-FrhL-2, xinetku BALB/3T3, knetku F9, knerkun SV-T2, knetku M-MSV-BALB/3T3, kineTku
K-BALB, knetku BLO-11, knetku NOR-10, knetkn C;H/IOTI/2, knetku HSDM, C;, kiaetku KLN205, kimeTku
McCoy, L-knetku mprmm, kiaetku mramma 2071 (mpimbs L), LM-knetku (mprmb L), L-MTK (mpmms L), NCTC-
kioHbl 2472 u 2555, wierkn SCC-PSA1 lseiinapckue/3 T3-KneTky, KIETKH MHIMHCKOTO MYHTaKa, KJICTKH
SIRC, knerkn CII u kinetku MeHcena MM uX MPOM3BOIHEIE) WIH JOOOI APYroif THII KJIETOK, H3BECTHbII CIie-
UAITUCTY B JAHHOW 00JaCTH TEXHUKH.

Kinetkn MoryT OBITh MPUTOAHBI ISl aIr€3NBHOM, MOHOCIOWHOW WJIM CYCIIEH3MOHHOW KYJIBTYpBI, TPaHC-
ek 1 SKCIpeccun OeMKOB, HapuMep, aHTUTeN. KIIeTKH MOTYT HCIIONIB30BaThCs C MEPUOIMYECKUM, MOIY-
HETIPEPHIBHBIM U IPOTOYHBIM WIIM HETIPEPBIBHBIM KYJIbTUBHPOBAHHEM.

TunbI KJIETOYHBIX KYJbTYP

Jnsa neneit moanMaHus, HO 0€3 OrpaHWYCHHUS, CIICIHATUCTY B JaHHOH 00JacTH TEXHHWKH OYyIeT MOHSATHO,
YTO KJICTOYHBIC KYJIBTYPHl U LIUKIBI KYyJbTHBHUPOBAHUS JJIs MPOMYIMPOBAaHUS OelKa MOTYT BKJIHOYATh TPU 00-
IIMX THTA, 3 IMCHHO, TICPUOIUYCCKYIO0 WM PACIIMPEHHYIO MEPHOAHYCCKYIO KYIBTYPY, IEPHOAMUCCKYIO KYIIb-
Typy C MOANMUTKOW, NepPy3HOHHYIO KYyIbTYPY WM MX KOMOWHAIMH. B mepnomudeckoil KynbType KIETKH Tep-
BOHAYAJIFHO KYJIBTUBUPYIOT B CPEJIC, U ATy CPEly HE YAAJSIOT, HEe 3aMEHSIOT WK HE JOMOJIHSIOT, TO €CTh KIET-
K1 He "mUTaroTcs" cBexel cpeloi BO BpeMs WU A0 OKOHYAHUS LIUKJIA KyIbTHUBHpOBaHUs. JKedaeMbli MPOAYyKT
COOUPAIOT B KOHIIC UK KYJIBTHUBUPOBAHHS.

Jlna mepuoandeckux KyJabTyp C HOIAMHUTKON BpeMs KyIbTUBHPOBAHUS YBEIMIUBACTCS 32 CUET JOOABIICHHS
MUTATENBHONW Cpeabl OAWH WiH Oonee pa3 (WM HETIPEPHIBHO) CBEXEH Cpelol BO BpeMs KyJIbTHBHPOBAHUS, T.€.
KIETKH "TUTArOTCs" HOBOU cpeol ("'MOAMMTOYHON cpemoil") B TeueHue mepuona KylbTHBUpOBaHUs. [lomyHe-
TIPEPBIBHBIE KYJIBTYPHl MOTYT BKJIIOYATh PazIMYHBIC PEKUMBI MUTAaHUS U BPEMEHH, HalpIMep, €KEeCyTOUHO, de-
pe3 CyTKH, KaKIpIe IBOE CYTOK U T.1I., 00Jiee OHOTO pa3a B CyTKH M MEHEe OJHOTO pa3a B CYTKH U TaK Jajee.
Kpowme Toro, moryHenpepsIBHEIE KYJIBTYPhl MOTYT HETIPEPHIBHO MOIKAPMIIMBATHCS MUTATEIBHOM cpenoil. 3aTeM
JKEIACMBIH MPOIYKT MOXHO COOMPATh B KOHIIE IIMKJIA KyTbTHBUPOBAHS/TIPOTYKIIHH.

[IpoToyHas KynbTypa, HHOT/Ia Ha3bIBaeMasi HEMPEPBIBHOM KYJIBTYPOIi, PEACTABISICT COOO0M KYyNbTYpy Kile-
TOK, B KOTOPOH KYJIETypa KJIETOK IOJIyYacT CBEXKYI0 Mep(y3nOHHYIO cpelly | Iie oTpaboTaHHas cpena yaasieT-
cs U3 OmopeakTopa Bo Bpems Iwkia. [lepdy3us cBexXuX cpell B KyJNbTypy KJIECTOK M yIAICHUE PaCXOAyeMBIX
Cpell MOXKET OBITh HEHPEPHIBHOM, CTYNCHYATOMH, MPEPHIBUCTON WM KOMOWHANKEH THO00TO WM BCEX M3 HUX.
Ckopoctu mepdy3uu MOTYT BapbUPOBaTh OT MEHEE OJTHOTO pabodero oobeMa B CYTKU 0 MHOTHX pabodynx 00b-
€MOB B CYTKH.

TepmuH "CKOPOCTHh MOTOKA Mepdy3uH" MpPEaCcTaBisieT cOO0H KOMUYIECTBO MHUTATEIHHOW Cpelbl, KOTopas
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MpoTMycKaeTes yepe3 (J00aBIcHue U yaaleHre) OMOpeakTop, U, Kak MPaBUiIo, BRIPAXKACTCsA KaK HEKOTOPAas 4acTh
WIN KpaTHOe OoT paboyero oObeMa 3a ONpeAeCHHBIH MOMEHT BpeMeHH. CKOpOCTh IMOTOKa Nep(y3ur MOXKET
M3MEHATHCS B TCUEHUE BPEMEHH IMKJIA KJIIETOYHOHN KyJIbTYphl. "Pabounii 06beM" oTHOCHTCS K 00beMy OHopeak-
TOpa, MCIIOIB3YEMOTO ISl KyIbTUBHPOBAHUS KIIETOK. B OHOM BapmaHTe peann3aliil H300peTeHHS CKOPOCTh
MoToKa Nepdy3uu MeHbIIIe WK paBHA OAHOMY pabodemy oObemy B cyTkH. [lepdy3noHHas mUTaTeNbHAS Cpena
MOJKET OBITh MPUTOTOBJIICHA JJISI MAaKCUMHU3AINH KOHIIEHTPAINMH Nep(y3HOHHBIX TUTATEIFHBIX BEIIECTB, YTOOBI
MUHHMH3HPOBATH CKOPOCTH Mepdy3u.

[IpeanovTuTensHO KISTKH COXPAHAIOTCS B KYJIBTYpe U OTpaboTaHHas MUTaTeNIbHAS cpelia, KoTopas yaajs-
eTcsl, IPaKTHYECKH HE COJEPIKHUT KIIETOK MIIM COIEPKHUT 3HAUNTEIHHO MEHbIIEEe KOJINYECTBO KIETOK, YEM KYJIb-
Typa. PekOMOMHAHTHBIC OCNIKH, YKCIPECCHPYEMBbIC KICTOUHOW KYJIBTYpOH, TaKKE MOTYT OBITh COXPAHCHBI B
KyJIbType [UIS TOCIIEYIOIIEero cOopa Wil yAaJeHbl C NCTIOIb30BaHHOM CPeIOi.

[epdy3nio MOXKXHO OCYIIECTBUTh HECKOJIBKUMH CIOCO0aMH, BKIIOYas HEHTpH(YTHpOBaHHE, CEIUMEHTa-
o Win GUIbTPOBaHKE, CM., HarpuMmep. Voisard et al., (2003), Biotechnology and Bioengineering 82:751-65.
B omHOM BapuaHTe peanu3aliy W300pETCHUS HUCIOIB3YeTCs Coco0 GumbTparun. OUIETPEl BKIIOYAIOT MEM-
OpaHHbie (DHIBTPHI, KepaMHUYECKUE (QMIBTPHI M METaUIMdecKue (QWIBTPBHI, U MOTYT HMETh 00y (opmy,
BKITIOUasi CIIUPATLHYIO WM TPyOUaTyro, WK B Buje jucta. OquH wim 6osiee QrIIbTPOB MOTYT OBITh COSTUHEHBI
MIOCPENICTBOM JKHUAKOCTHOH CBS3HM C OHOPEaKTOPOM COBMECTHO FUTM HE3aBHCHMO, MTOCIIEIOBATEIBHO WIH Hapa-
JIETTBHO.

[Tonere BOMIOKOHHBIE (PUIBTPBI MOTYT HCIIONB30BATHCSA B IMPOTOYHOW KYJIBTYype KICTOK MIICKOTHTAIOIINX
IUId YACPKUBaHHS KJIETOK /WM pekoMOmHaHTHOro Oenka. Korma B GMIBTp BBOIAT KIETOYHYIO KYNBTYpY,
BKITIOYAsl KJIETOYHBIC KYJIbTypaIbHBIC CPEIbI, KICTKU (IICIbHBIC U TU3UPOBAHHEIC), PACTBOPUMBIC YKCIIPECCHPO-
BaHHBIC PCKOMOMHAHTHEIC OCIKH, OCIKH KICTOK-XO035CB, IPOIYKTHI KH3HEISATCIFHOCTH U T.II., B 3aBUCHMOCTHU
OT pa3Mepa HOop WIN OTCEYKH MoeKysipHoi Maccel (MW CO) 1mosblii BOJIOKHHUCTBIH MaTepHall MOXET yIepiKu-
BaTh OIpPE/CIICHHBIC KOMIIOHCHTHI KIIETOYHON KYJIBTYphI Ha CTOPOHE MPOCBETA (BHYTPH) U MPOITYCKAThH OTpeIe-
JICHHBIC KOMIIOHEHTHI Yepe3 QmIbTp (IepMeaT) B 3aBUCUMOCTH OT pa3Mepa Mop WM OTCEYKH 10 MOJICKYJISIPHOM
Macce MaTepHaia U3 MOoJ0ro BOJOKHA. MaTtepurai, KOTOPHIH yaepKuBaeTcs (peTeHTaT), BO3BpaIIaeTcst B OHope-
aktop. CBexyro neppy3HoHHYIO cpeay s KyJIbTHUBHPOBAHHS KJIETOK J00aBISIIOT B OMOpeakTop, a mepMear
oTOMparoT u3 GUIBTpPa ¢ 3apaHee YCTaHOBJICHHBIMH WHTEPBAIAMH WJIM HENPEPHIBHO JJIS MOAICPXKAHUS JKeTae-
MOTO WJIM TIOCTOSITHHOTO oObeMa Omopeakropa. Ilepmear MoxkeT OBITh OTOpOIIEH, XPAHHUTHCS B pe3epByapax-
XpaHWINIIAX, MEIIKaX WiIH B OOJBIINX EMKOCTAX WIH ITEPEHECCH HEeTIOCPEACTBEHHO B IPYTYIO CTaUIO MPOIIEeC-
ca, Takyro Kak QribTpamnus, QIOKYISANHS, IEHTPUPYTUPOBAHNE /WU APYTHE CIIOCOOBI OUYUCTKU HIKE TIO ITHK-
Ty Wi ToMy nojo6Hoe. [losble BOJIOKHA Uil MUKPO(QHIBTPALMHA OOBIYHO UMEIOT pa3Mep II0p B AHAINa3oHe OT
0,1 MkM 110 5-10 MKM HJIM OTCEKAIOT MOJICKYJIIpHYI0 Maccy oT 500 k/la mmu Gosiee ¥ MOTYT HUCTIONB30BATHCS JUIS
MPOTyCKaHUs OenKka B mepMear. Y IbTpaduiIbTpallHOHHEIC OB BOJIOKHA 0OBIYHO UMEIOT pa3mep mop ot 0,01
MKM 10 0,1 MKM WK OTCeKaloT MoJIeKyJsipHyto Maccy 300 k/la unu MeHee U MOTYT MCTIONBb30BaThCs AJIs YIep-
JKaHUs JKeJlaeMoro Oelka B peTeHTaTe W BO3BpaTa €ro o0paTtHo B OMOpPEaKTop. ITO MOXKET OBITh UCIIOIH30BAHO,
HANpUMep, [UIS KOHIICHTPUPOBAHUS PEKOMOMHAHTHOTO OEIKOBOTO MPOAyKTa I cOopa. Takue QuiIbTphl mMe-
[0TCs B ipoAaxke, Takue kak Xampler UFP-750-E-4MA, Xampler UFP-30-E-4MA, (GE Healthcare, ITutTcOypr,
mrat [lencunbBanns) u moxynu Midikros TC T02-E030-10, T02-050-10, T02-E750-05, T02-M10U-06 (Spec-
trum Laboratories, Inc, Jlomunrec, mrat Kanudopaus).

KynbTypy KI€TOK MOKHO BBEIBECTH M3 OMOPEaKTOpa M BBECTH B (PMIIBTP C IIOMOIIBIO HACOCHON CHCTEMEI,
KOTOpas MPOKaYMBACT KIETOUHYIO KyJIbTYpY 4epe3 MPOCBETHYIO CTOPOHY IOJIOTO BOJIOKHA. [IpmMeps! cucteM
MEPEKAYMBAHUS KJIETOK BKJIFOYAIOT MEPUCTAIBTHYCCKUE HACOCHI, ABYXIUa(parMeHHbIC HACOCHI, HACOCHI C HH3-
kM ycunmeM casura (Levitronix® pumps, [ypux, [lIBeiinapus) u cucTeMbl YepeqOoBaHMs TaHTCHIIMATBHBIX
nmotokoB (ATF™, Refine Technology, Ilaiin-bpyk, mrar Hero-/[xepcu, Cm., Hampumep, nmarent CIIIA Ne
6544424; Furey (2002) Gen. Eng. News. 22 (7), 62-63) . [lepmeat MoxeT OBbITh M3BJICYECH U3 (HUIBTPOB C TIOMO-
IIBIO TIEPUCTAIBTUYECKUX HACOCOB. B IpeanoyTuTensHOM BapuaHTe peaau3alliy M300peTeHus nepdysust ocy-
IIECTBIISIETCS C UCIIOJIb30BAHUEM CUCTEMBI YePEIOBAHUS TAHTCHITHALHBIX IOTOKOB.

Ipomecchbl KIIETOYHOH KYJIbTYPBI

KynbTypy KIIETOK MOKHO COJCpIKaTh B YCIOBHSAX JJIS MONYYCHHUS PEKOMOMHAHTHBIX OCIKOB B MaJbIX H
0oNpImIMX MacmTadax ¢ UCHOIB30BAHUEM KYIbTYPAIBHBIX COCYIOB H/WIH KYJIbTYPaTbHBIX allapaToB, KOTOPHIC
0OBIYHO MCTIONB3YIOTCS IS KYJIbTHUBUPOBAHMS KJICTOK KUBOTHBIX WJIM MIIEKONHUTAIOIMX. Kak Xopomro n3BecTHO
CHENHANHNCTAM B JaHHON OOJIaCTH TEXHHKW, YaIlKH I TKAaHEBOW KYJNBTYPHI, T-KOJIOBI W POJUIEPHBIC KOJIOBI
O0OBITHO HCITOJIE3YIOTCS B J1abopatopHOM MacmTade. [l KyabTHBHpOBaHUS B OoJiee KpyITHOMACIITAOHOM 000-
PyIOBaHUH, TAKOM KaK, HO HE OTPAaHWYIHMBAACH UMH, YCTPOMCTBA U KyIbTUBUPOBAHMS B pe3epByapax (epMeH-
TEPHOTO THIIA, YCTPOWCTBA AJISI KyJbTHBHPOBAHUS C BO3IYIIHBIM MOJBEMOM, OHMOPEAKTOPHI C IICEBIOOKIDKEH-
HBIM CJIO€M, OMOPEaKTOPHI C MOJIBIMU BOJIOKHAMH, KYJIBTYPHl pOJUIep-(pIaKOHOB, CHCTEMBI OMOpeakTopa C Me-
IIAJIKOW, KYJIBTypaJIbHBIC allapaTthl ¢ YIDIOTHEHHBIM ciioeM (packed bed type) u omHOpa30BBIC MEIIKH OJTHOPA-
30BOT0 HCIIOJIb30BAHHS WM JII000OE APYTroe IOAXOIsIIee CPEACTBO, U3BECTHOE CIEHUAIIMCTY B IaHHOW 00acTu
TEXHUKH. MHUKpPOHOCHUTEIN MOTYT HCIIOJIB30BaThCSA C CHCTEMaMH posuiep-(IakoOHOB MIIM OMOPEaKTOPOB C Me-
mankoil. CucTeMbl MOTYT paboTaTh B IEPUOANYECKOM, IEPHOJMYECKOM C MOANUTKON WM mHepdy3nuoH-
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HOM/HETIPEPBIBHOM pexkuMe. KpoMe Toro, KynbTypalbHBIN ammapar Wid CHCTeMa MOTYT OBITh 00OpYIOBaHEI
JIOTIOTHUTEIBHBIM YCTPOMCTBOM, TAKUM KaK CETapaTophl KIETOK, C UCTIOIB30BaHUEM (PIIIBTPOB, CHJIBI TSHKECTH,
[EHTPOOEIKHON CHIIBI U T.II.

[Toydyenne peKOMOMHAHTHBIX OEITKOB MOKET OBITH OCYIIIECTBIEHO B MHOTO(A3HBIX KYJIbTYypaIbHBIX MPO-
neccax. [Ipu MHOTOCTaIMITHOM crIocO0€ KJIETKH KyJIBTHBHPYIOT B IBE WiH Oojee (pa3. Hanpumep, KieTkn MOTyT
OBITH KyJIFTHBHPOBAHBI CHaYaIa B OJHOW MIIM HECKOJIBKHX (ha3aX POCTa, B YCIOBHAX CPEIbl, KOTOPBIE MAaKCUMH-
3UPYIOT KJIETOYHYIO Mponn(epannio u KU3HECTIOCOOHOCTh, 3aTeM MEepeBOIAT B (pa3y MpOAYyIIHPOBAHUS, B YCIIO-
BUSI, KOTOPBIE MaKCHUMHU3UPYIOT MPOAYKIHIo Oenka. B koMMepueckux mporeccax MpOW3BOICTBa pEeKOMOWHAHT-
HOTO OeJKa ¢ MOMOIIBI0 KJIETOK MIICKOIUTAIOIINX, CYIIECTBYET HECKOIBKO, HAIPUMEP, TI0 MEHBIIICH Mepe OKOJIO
2,3,4,5,6,7,8,9, 10 umu Oonee (a3 pocTa, KOTOPEIC MPOUCXOMAAT B Pa3HBIX KYJIbTYPaJbHEIX cocyaax (oT N-x
J0 N-1), mpeamecTByOIMUX KOHEUHOU MPOU3BOACTBEHHOHN KynbType. Pa3bl pocTa U NPOAYLHUPOBAHUS MOTYT
MPEJIIIECTBOBATHCS W Pa3IeNATHCS OJHOW MIIM HECKOIBKUMU MepexoaHbMu (azamu. daza npoayupoBaHus
MOJKET MPOBOTUTHCS B KPYITHBIX MaciTadax.

Tepmun "daza pocra" KICTOYHOH KYIBTYPBI OTHOCUTCS K MEPUOTY SKCIIOHSHITHAIBFHOTO POCTa KIETOK (TO
€CTh JIoTapupMUIecKor ¢ase), rae KIeTKH 00bIIHO ObICTpo nensarcs. KieTku moamepkuBaroT Ha (aze pocra B
TEYEHHE OKOJIO OJHUX CYTOK FJIM OKOJIO IBYX CYTOK, MJIM OKOJIO TPeX CYTOK, MM OKOJIO YEeTHIpeX CYTOK, WJIH
6onee geTrIpex cyToK. [IponomKUTETFHOCTh BPEMEHH, B TEUEHHE KOTOPOTO KIETKH IOAACPKHUBAIOTCA Ha (aze
pocra, OyneT BapbUpOBaTh, HAIPUMEpP, B 3aBUCHMOCTH OT THIIa KJIETKH W/HIN CKOPOCTH POCTa KICTKH W/HJIH
YCIIOBHH KyJIbTHBHPOBAHUS.

Tepmun "mepexoanas ¢aza" OTHOCHTCS K MEPHOAY BpeMEHH MexIy (a3oii pocta M (a3oi MpOAYKIIHH.
Kak mpaswuito, nepexomHas ¢a3a MpeACTaBISCT COO0H BpeMsi, B TCUCHUE KOTOPOTO YCIOBHS KYJIbTUBHPOBAHHUS
MOTYT KOHTPOJIHPOBATHCS TSI MMOAICPKKH Mepexoia oT Gas3sl pocTa K (aze mpoaykiuu. PasmiuuHsie mapaMeTpsl
KJICTOYHOH KYJIBTYPBI, KOTOPEIE MOT'YT KOHTPOJIHPOBATHCS, BKIIOYAIOT, HO HE OTPAHUYMBAIOTCS UMU, OJUH WU
Ooree W3 CICMYIONIUX MAapaMETPOB: TeMiepatypa, pH, OCMOJSUTBHOCTh, BUTAMHHBI, aMHUHOKHCIIOTBI, caxapa,
MICTITOHBI, AMMOHUH, COJIU ! T.II.

Tepmun "(daza mpoayKIuu" KIETOTHON KYJIBTYPhl OTHOCHTCS K TIEPHOY BpEMEHH, KOTJa KIETOIHBIA POCT
nMeeT iato. OOBITHO JoTapuPMHUUECKHA POCT KIETOK 3aKaHIMBACTCS J0 WK BO BpeMs TOW ¢a3bl, U HAaUMHA-
eTcs mpoxayiupoBanue Oenka. [Iporeccsl KyIbTHBHPOBAHUS B MEPHUOIMYECKUX C IMOANUTKON U MEepPY3MOHHBIX
KJICTOYHBIX KYJIbTypaxX IOMOJHSIIOT KJIETOYHYIO KYJIbTYPAIbHYIO CPEly WM OOECIIEYHBAIOT CBEXYIO Cpery IS
JOCTIDKEHUS M TIOAJCepKaHUS TpeOyeMoi IUIOTHOCTH, KU3HECTIOCOOHOCTH M THUTPA MPOXYKTa HA ATOH CTaIWH.
®aza MpOAYIMPOBAHUS MOXKET NMPOBOAWTHECS B KPYHHBIX MacmTabax. KpymHomacmrabHOE KyIbTHBHPOBAHHE
MOJKET OBITh MPOBEICHO B 00BeMe MO MeHbIel Mepe okono 100, 500, 1000, 2000, 3000, 5000, 7000, 8000,
10,000, 15,000, 20,000 mutpoB. B Bapuante peamusarmu uzoOpereHus (haza MPOTyKIMHA TPOBOJIUTCS B OHOpE-
akTopax oosemomM 500 i1, 1000 st w/mmm 2000 1.

OOBIYHO KJIETOYHBIC KYJIBTYPHI, KOTOPBIC MPEIIECTBYIOT KOHEYHOH MPOU3BOACTBEHHON KYJIBTYpE, IPOX0-
JIIT Yepe3 B TMpeANIeCTBYIOMUE (a3bl, CTaIUI0 3aCCBAHUS U CTATUIO TIOATOTOBKU MHOKYIIATOB. CTaaus 3aceBa-
Hus (N-X) umeer MecTo B HEOOIBIIOM MacmTade, TJe KICTKH OBICTPO pa3MHOKAIOTCS. Bo BpeMs craauu mo-
TOTOBKH MHOKYJATOB (N-1) KJI€TKH JOMOTHUTEIBHO ACTATCS IS TONYYIEeHUS MHOKYIIATA IS IPOXYyIHPYIOIETO
GHOpEeaKTOpa, TAKOrO KaK HHOKYJISTHI Mo MeHbieil Mepe 0,5x10° kmerox/mn. Craaus 3aceanus u N-1 moryt
OBITh TIOJTYYCHBI JIOOBIM METOIOM KyJBTHBHPOBAaHUS, KaK MPABUIIO, IPU MOMOIIN MEPHOANIECKON KYJIBTYPHI
Kk1eToK. IImoTHoCTh KineTok N-1 >0,5%10° KIeTOK/MJI THIHYHA JUTS TIOCEBHBIX ounopeakropoB. boiee BbIcOkue
IOTHOCTH N-1 KJI€TOK MOTYT YMEHBIIATh WM Ja)Ke YCTPAHATH BpeMsl, HEOOXOAMMOe JJISl JOCTIDKEHIS JKeae-
MO IUIOTHOCTH KJIETOK B MPOXyIHpYIOIEeM Omopeakrope. IIpeArnouTHTEIbHEIM CIIOCOO0M ISt HOCTHKCHHUS
Oonee BbIcOKUX TuIOoTHOCTEH N-1 KjeTok sBnseTcs nmepdy3noHHas KyJIbTypa ¢ UCTIOJIb30BaHUEM (DHIBTPAIINH C
YyepeAoBaHUEM TaHI'CHIHAIBHOTO MmoToka. KymbTypa kimetok N-1, BBIpamieHHas C IMOMOIIBIO Mepdy3noHHOTO
mpoliecca ¢ UCHOJIb30BaHUEM (DHIBTpAIMU YEPEIYIONIET0oCs TaHTCHIIMAIBHOTO MOTOKA, MOXKET 00CCIIeYnBaTh
KIIETKH ¢ JI060# TpebyeMOoil IITOTHOCTBIO, TAKOH Kak MIoTHOCTB >90x 10° kietox/mi miu Goree. KynbTypy Kite-
TOK N-1 MOXHO HCIIOJTB30BATh [T MOTYYCHUS OJHOU MOCEBHOW KYJIBTYPBl MHOKYIISAIUH HITH €€ MOKHO HCIIOJb-
30BaTh B KadecTBe (DOHIOBON KYJIBTYPHI MOCEBHOTO MaTEpUalia, KOTOPYIO MOINCPKUBAIOT IS HHOKYISIUH
MHOXCCTBEHHBIX OHOpPEakTOpOB. [IIOTHOCTh WHOKYJSALMHU KIECTOK MOXET MMETh IMOJIOKUTEIHHOC BIMSHHUC Ha
YPOBEHBb MPOAYIMPYEMOTO PEKOMOMHAHTHOTO OCliKa. YPOBHHU MPOMYKTA, KaK MPABUIO, YBEIUYUBAIOTCS C YBE-
JMYEHUEM IIOTHOCTH TOCEBa. YIIYUYIICHUE B TUTPE CBS3aHO HE TOJBKO C 0OJiee BRICOKOH KOHIICHTpAIUCH HHO-
KYJSIUOHHOT'O MaTepuaia, Ho, BEPOSITHO, OYAET 3aBUCETh OT META00IM3Ma U CTAIHH KICTOYHOTO [IUKIA KICTOK,
KOTOPBII TTOMEIIEH B MPOU3BOACTBEHHBIH Ipoliecc. B 0HOM M3 BapHaHTOB pean3aliy H300peTeHHs KIeTOd-
Has KyJbTypa (OpMHPYETCs IyTeM MHOKYJIAIMK GHOpeakTopa 1o MeHbeil Mepe 0,5x10° kieTok/m.

TepMuH "IIOTHOCTH KJIETOK" O3HAYaeT KOJWYECTBO KJIIETOK B 3aJaHHOM O0BEMe MHTATEIhbHOW CpEubl.
"TITOTHOCTH KU3HECTIOCOOHBIX KIETOK" OTHOCHTCS K KOJMYECTBY JKMBBIX KJIETOK B €IWHHUIIE 00beMa MUTATEIh-
HOW cpenbl, KaK ONPEeeNIeHO CTaHIaPTHON METOIMKON OIpeeNieHHs KU3HECTOCOOHOCTH (HAaIpuMep, METOI0OM
WCKITIOYCHMSI KPaCUTEIIsT TPUIIAHOBOTO chuHEro). TepMuH "o0beM ocaxkaeHHBIX KieTok" (PCV), Takke ynoMmuHa-
eTcs Kak "MpOIeHTHBIH 00heM ocakaeHHBIX KiIeToK" (% PCV), mpencraBnseT coboii oTHOIIEHNHE 00beMa, 3aHH-
MaeMoro KJIEeTKaMH, K 00IIeMy 00beMy KICTOYHOW KYJIbTYpHI, BEIpaXKEHHOE B TpoIleHTax (cm., Stettler, et al.,
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(2006) Biotechnol Bioeng. Dec 20:95(6):1228-33). O0beM OCaxICHHBIX KIIETOK MPEICTABIACT COO0H (YHKIIHO-
HaJIbHBIM [TOKa3aTelb INIOTHOCTH KJIETOK M IMaMeTpa KJIETOK; YBeIHUeHNEe 00beMa OCaXKJICHHBIX KIETOK MOXKET
BO3HHUKHYTH B Pe3yJIbTaTe yYBEIHMUCHHS JTUOO IUIOTHOCTHU KIIETOK, MO0 TUaMeTpa KJIETOK WM M TOTO U APYTOro.
O0BeM OCaKICHHBIX KJIETOK SIBISIETCS MEPOH COAEpKAHUS TBEPAOTO BEUIECTBA B KYJIBTYPE KICTOK.

KoHTpos1b KJ1€TOYHOI KYJbTYPbI

VYcioBusST KyTbTUBHPOBAHUS KICTOK, TMOIAXOIAIINE JJISI CIIOCOOOB COTJIACHO HACTOSIIEMY H300peTEHHIO,
SBIISTIOTCSI TAKMMH, KOTOPBIE OOBIYHO MCIIONB3YIOTCSA W M3BECTHBI IS IIEPHOINIECKOTO, IIEPHOANICCKOTO ¢ TO-
MTUTKOM WITM TIPOTOYHOTO (HEMPEPHIBHOT'O) KYJILTUBUPOBAHMSI KJIIETOK, HIIH JTFOO0H KOMOMHAIINY 3THX CTIOCOOO0B C
yneneHneM BHUMaHus pH, pactBopeHHoMy kuciopoxny (O,) m muoxcuny yriaepoaa (CO,), mepeMelInBaHuUIoO,
BJI&YKHOCTH, U TemIiepaType. Bo Bpemst mpoayunpoBaHus peKOMOMHAHTHOTO O€JKa JKeJIaTeNbHO UMETh KOHTPO-
JMPYEMYIO CHCTEMY, B KOTOPOI KJICTKH BBIPAIIMBAIOT B TEYEHHE JKEJIAEMOT'0 BPEMEHH MJIM JI0 JKeJIaeéMOH ILIOT-
HOCTH, a 3aTeM (HU3HOJIOTHYECKOE COCTOSIHME KJIETOK IEPEKIIF0YacTCsl Ha BBICOKONPOAYKTHBHOE COCTOSIHHE C
OTpaHUYEHUEM HIIM OCTAaHOBKOI pOCTa, B KOTOPOM KJIETKH MCHOJIB3YIOT SHEPTHIO M CyOCTpaThl ISt IPOIYLIHPO-
BaHMsl PEKOMOMHAHTHOTO O€JIka BMECTO YBEIIMUCHHMS IIIOTHOCTH KJIETOK. J{JIsl KyJIbTHBUPOBAHHS KJICTOK B IIPO-
MBIIUICHHOM MacIiTabe M MPOW3BOACTBA OMOJIOTHUECKUX TEPANCBTUYECKUX CPEICTB OYCHB JKEJIaTeNbHa BO3-
MOJKHOCTB OTPaHIMYUBATh WJIM OCTAHABJIMBATH POCT KJIETOK M BOBMOXKHOCTB MOICPKUBATH KIETKH B COCTOSTHUN
C OTpaHMYEHHEM WJIM OCTAaHOBKOW pOCTa BO BpeMs (ha3bl mpoaykuuu. K Takum criocodam oTHOCATCS, HalpuMep,
TEMIIepaTypHBIE CABHUTH, UCTIOIH30BAaHNE XMMHUICCKIX MHIYKTOPOB MPOIYyIUPOBAHUS Oeiika, OrpaHHYCHHUE IIH-
TaTETHHBIX BEIIECTB FJIN FOJIOJAHNE i MHTHOUTOPHI KJIETOYHOTO ITUKIIA JTHO0 OTAEIHHO, THO0 B KOMOMHAIIHH.

OmHUM U3 TaKUX MEXaHW3MOB OTPaHHYCHHUS MIIM OCTAHOBKHU POCTA SIBIISICTCS CABHUT TEMIIEPATYPHI BO BPEMS
KJIETOYHOH KyJbTYpHl. TeMIiepaTypHble CABUTH MOTYT BO3HHKATh B JIF00OE BpeMs BO BpeMsI KyJIbTHBHUPOBaHHS
kieTok. Pasza pocTa MOKET MPOTEKaTh NMpH Oojiee BBICOKOI TeMmeparype, 4eM cTaius npoaynupoBanus. Kyib-
Typy KJIETOK MOXHO KyJIbTUBUPOBATh NPH NEPBOH 3alaHHON Temmeparype oT okono 35°C mo okono 38°C, a
3aTeM TeMIepaTypy CABUTAIOT 0 BTOPOTO 3aJaHHOTO 3HA4eHUs TeMiepaTypbl oT okono 29°C mo okoino 37°C,
Heobs3aTenbHO oT okouto 30°C 1o okoiso 36°C miu ot okoto 30°C no okoio 34°C. B ogHOM BapuaHTe peannza-
I N300peTeHNs CABUT TEMIIEPaTyphl MOKET IPOUCXOANTE BO BpeMs Iepexona Mexnay (azoii pocta u ¢aszoi
IpoAyKIMH. B 1pyrom BapmaHTe OCYIIECTBICHHS CIBHT TEMIEpPATyphl MOXKET NMPOMUCXOAUTH BO BpeMs (assl
MIPOYKITHH.

V3meHeHne 3a1aHHOTO 3HAYCHUS TEMIIEPATypPhl MOKET OBITH BBIIIOJTHEHO BPYYHYIO MM MOXKET OBITH BEI-
MIOJTHEHO aBTOMATHYECKH C MCTIOIF30BaHUEM CHCTEM YIPABJICHUS OHOpeakTOpoM. 3aJaHHOE 3HAYCHHE TeMIIepa-
TYpBI MOXET W3MEHATHCS B 3aJaHHOE BPEMs M B OTBET Ha OJWH, WIM HECKOJBKO IapaMEeTPOB KIETOYHON
KyJIBbTYpBI, TAKUX KaK IUIOTHOCTH KJIETOK, TUTP WIM KOHIEHTPAIMs OJHOTO MM OoJiee KOMIIOHEHTOB cpenbl. B
OJTHOM M3 TaKUX CII0COOOB HMCIOJIB3YETCSl BCTPOCHHBIH B CUCTEMY YIpPaBICHUS OMOPEaKTOPOM MHTEPAKTUBHBIH
MHCTPYMEHT JUIsl KOHTPOJIS OMOMACCHI, KOTOPBIH 3aITyCKaeT M3MEHEHHUE 3aJJaHHOTO 3HAUEHHS TEMIIEPaTyphl IpH
JOCTHKEHUH TpeOyeMOi IIOTHOCTH KJIETOK. Hanmpumep, eMKOCTHBIH 30HI OMOMAacchl MOXKET HCIOJIb30BaThCS
JUISL OLICHKH TUIOTHOCTH KJIETOK B PEKMME OHJIAlH, a JaHHbIC OHJIAWH-W3MEPEHHUH MOTYT MCIIOIb30BATHCS IS
3aITycKa CJIBUra TeMIeparypsl Onopeakropa. Takue eMKOCTHBIC 30HABI BKJIIOYAIOT €MKOCTHBIN naTunk Fogale
(DN12-200) (Hum, @panmms).

MoryT 100aBIATECS XUMUIECKUE WHAYKTOPHI MTPOAYyIIUPOBaHMs Oeka, Takue Kak KodhenH, OyTupar u/min
rexcameTmiieH Oucaneramun (HMBA), He3aBHCHMO OT, BO BpeMs, IO FIIH TIOCTie TeMIepaTypHoro casura. Ecim
WHIYKTOPHI JOOABIIAIOTCS MOCE U3MEHEHHS TeMIepaTyphl, TO OHH MOTYT OBITh JOOABJIEHB! OT OJHOTO Yaca J0
IISTH CYTOK ITOCTIE MI3MEHEHHUS TeMIIepaTyphl, ONMMIHOHAIBHO OT OJHOTO JI0 IBYX CYTOK IOCIE W3MEHEHHS TeMIIe-
parypsl. KitleTouHbIe KyJbTYpBI MOTYT 3aT€M IOJICPKUBATHCS B TEUEHHE HECKOIBKUX CYTOK WM Ja)Ke HEeHelNb,
B TO BpeMsI KaK KJIETKH NPOAYLHPYIOT HYXKHBIH OeJIoK(1).

Jlpyroii crioco0 mojepKaHus KIETOK B JKENaeMOM (PH3HOJIOTHIECKOM COCTOSIHUM 3aKJIIOYaeTCsl B HHIYK-
I[N OCTaHOBKH POCTa KJIETOK ITyTeM BO3IEHCTBHS Ha KYJIbTYpY KJIETOK HU3KUMH copepkaHueM L-acraparnHa
(cMm., HanpuMep, myoiukao BOVC Ne WO 2013/006479). 3amemieHre pocta KIETOK MOXET OBITh JTIOCTUTHY-
TO ¥ TIO/JICPIKUBATECS Yepe3 KyJIbTypalbHYIO Cpey, KOTOpasi COJEpKUT OIpaHWYHBAIOIIYIO0 KOHIIEHTpaluio L-
acraparmHa M IyTeM HOoJAepKaHus HU3KOW KOHIeHTpauuu L-acmaparmsHa B KynbType KieTok. [lommepxanue
KOHIIEHTpaIu L-acmaparuda npu 5 MM HIM MeHee MOKHO HCIIONB30BaTh Ul TIOANEPKAHUS KIETOK B COCTOS-
HHUH 33JIePKKH POCTa.

WHrubuTOpsl KIETOYHOTO IMKIIA MPEACTABISIOT cOOOM COeIMHEHHE, M3BECTHOE WM IpeanojaracMoe B
KadecTBE PETyNATOpPa MPOTPECCHH KIETOYHOTO ITUKIIA, M CBSI3aHHBIX C HUM IIPOIECCOB TPAHCKPHIILINH, perapa-
mnn JIHK, nuddepeHnpoBky, crapeHus M armonTo3a, CBSI3aHHBIX C 3TUM, M TAaKXKe ITOJIE3HOTO AN HHIYKIHA
OCTaHOBKH pOCTa KJIETOK. VIHTHOUTOPHI KJIETOUYHOTO IMKJIA, KOTOPHIC B3aUMOJICHCTBYIOT C IIUKJIMYECKHM MeXa-
HU3MOM, Takue Kak nuKiInH3aBucuMble KuHa3bl (CDK), SBISIOTCS NPUTrOIHBIMH, KaK M T€ MOJICKYJIBI, KOTOPBIE
B3aUMOJICHCTBYIOT ¢ Oenkamu u3 Apyrux myrtedd, Takux kak AKT, mTOR u apyrue mytu, KoTopsle OpsSMO HIIH
KOCBEHHO BJIMSIOT HA KJIETOYHBIN LUK

Coop u ouncTka

DKcnpeccupyeMble PeKOMOMHAHTHBIE OSJIKH MOTYT CEKPETHPOBATHCS B KYJIBTYPaJIbHYIO CPENy, M3 KOTO-
POl OHM MOTYT OBITh W3BIICYCHBI W/HIIM COOpaHBI. 3aTeM PEKOMOMHAHTHBIE OCITKH MOTYT OBITh TOJBEPTHYTHI
OJTHOM min OoJiee cTamusaM o0pabOTKH, BKIIOYAIOITUM cOOp, OYHUCTKY, SHAOTOKCHHOBYIO /MM BUPYCHYIO HWHAK-
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TUBALWIO/QUIBTPALIMIO W/WIIH yIbTPpa(QUIbTpalyio/InaduiIbTPALHUIO.

DKCIpecCUpOBaHHBIC PEKOMOUHAHTHBIC OCIKH MOTYT OBITh 3aXBa4CHHI B COOpaHHOM repmeate. bemku mo-
TYT OBITH OYMIICHBI MJIM YaCTHYHO OYMIICHHI U3 COOPAHHOTO IepMeaTa cOopa ¢ MCIOIB30BaHUEM MIPOIECCOB H
KOMMEpYECKH JTOCTYIHBIX NMPOIYKTOB, H3BECTHHIX B JaHHOW OOACTH /WM JOCTYIHBIX OT KOMMEPYECKHX IO-
CTaBMIMKOB. Takue CrocoObl BKIIOYAIOT (DIOKYIANNIO, IEHTPUPYTHPOBAHUE, TIPEIUATTATAIINIO, METOIBI (PHIIBT-
paruu, Takue Kak TiyOnHHas QuiIbTpamnus, XpoMarorpaduu, Bkiodas ahGuHAYI0 XpoMaTorpaguio, SKCKITIO3H-
OHHYIO Xpomartorpaduio, HOHOOOMEHHYIO XpoMaTorpauio, aHHOHOOOMEHHYIO XpOMaTorpaduio CMEIIaHHOTO
THTIA, XpoMaTorpaduro THIAPo(POOHOTO B3aUMONECHUCTBUS W THAPOKCHANIATUTHYIO Xpomarorpaduro, cpeau aApy-
THX JOCTYITHBIX CIIOCOOOB.

OuniieHHBIC OCTKU MOTYT OBITH 3aTeM '"c(hOPMHUPOBAHEI", YTO O3HAYACT 3aMeHY Oy(pepHOro pacTBopa,
CTCPUIIN3AIUIO, YIIAKOBKY JIJIsl ONITOBOM MPOJAXKH W/WIHM YIMAKOBKY IS KOHEYHOTO moTpedurers. [IpuromHsie
npenapaTsl st GapMaleBTHYCCKUX KOMITO3UIIMKA M3BECTHBI B TAHHON 00JaCTH M BKJIIOYAIOT T€, KOTOPHIC OIH-
canbl B Remington's Pharmaceutical Sciences, 18th ed. 1995, Mack Publishing Company, Easton, PA.

AHaJMTHYeCKHE METOINKH MpoIlecca

AHaTUTHYECKHE TEXHOJOTHH IMPOIecca M METOIBI JOCTYITHBI JJIS CIICKEHHS 32 M OLEHKH 00pa3loB, B3s-
TBIX BO BpEMS MPOIECCOB KyJTbTHBHPOBAHUS KJIETOK W OYMCTKH, JUII KOJMYECTBEHHOTO W/WJIM KadyeCTBEHHOTO
KOHTPOJISI XapaKTEPUCTUK PEKOMOWHAHTHOTO Oelka W MPOU3BOACTBEHHOTO Iporecca. JDTa HHPOpMAIusI B pe-
AIBHOM BPEMEHH WM TTOTOKOBasi MHPOPMALIUSI MOTYT MCIIONB30BAThCS ISl KOHTPOJIS W/WIIN YIPABJICHUS Mapa-
MeTpaMH MPOAYKTa W MPOM3BOJCTBA, TAKUMH KaK THUTP, ITIOTHOCTh KJIETOK; XapaKTEePUCTHKAMH KadecTBa IIPO-
IyKTa, TAKAMH KaK MOCTTPAHCIIIUOHHBIE MOTU(PHUKAIINN; U3MEHIMBOCTh IPOAYKTa MM IPOIEcca, Takue Kak
MOPUMECH U T.II., YTOOBI MPUHUMATh CBOCBPEMEHHBIC PEIICHUS W, TIPU HEOOXOAMMOCTH, MOAUMHUIIPOBATE TIPO-
LECCHI.

KoHTponp kaxIoro mpeAbIayIero dTamna mporecca KyJIbTUBUPOBAHHS KJIETOK WM MOCICAYIOIIETO IMpo-
1ecca OYUCTKH MOXKET 00eCeuuTh HHGOPMAIMIO O BEIHMYUHE OTPEACICHHOW XapaKTCPUCTHKH KadyecTBa IIPO-
nykta (PQA) u ynpasnsats 3tuMm PQA ¢ 3a1aHHOM L0 U IUANa30HOM.

OO6pa31pl MOTYT OBITH B3STHI C TIEPEPBIBAMH, C KEJIAEMOH YacTOTOW WJIM HempepbiBHO. OOpasmbl MOTYT
OBITH MIPOAHATU3UPOBAHEI B PEaJIHbHOM BPEMEHH FUTH TOYTH B PEaJbHOM BPEMEHH I MOTYT COXPAHSATHCS AJIS
MOCTIEAYIONET0 aHamu3a. JTa MHPOPMAIINI MOXKET WCIOIB30BaTHCS ISl BHECEHUS M3MEHEHHUI BO BpeMs IIpo-
[IECCOB MPEANIECTBYIOMNX 1 IIOCIEAYIOMNX MTPOIECCOB.

ObHapyXeHHEe XapaKTePHUCTHKH KadecTBa MPOTYKTa MOXET OBITh BBIIIOJHEHO C HMCIIOIB30BAaHHEM MaccC-
CHEKTPOMETPHUH, KHUIKOCTHOW XpoMaTorpaduu npu momormu Y @- u/iim Macc-CIeKTPOMETPHYECKOTO TETeKTH-
POBaHUSA ¥ KAMWUIPHOTO 3NIeKTpodopesa, H T.1I.

DTH TPOLECCH MOXHO aJaNTHPOBATh K HEMPEPHIBHOMY KOHTPOIIO C PYYHBIMH WJIH aBTOMATHYCCKUMHU
KOPPEKTHPOBKAMH TPOIIECCa, TAKUMHU KaK MOAMMTKA, TEMIICPaTypa, JIUTSIBHOCTh MPOLECcca, OMpeessieMbIe
YPOBHEM yKa3aHHOM XapaKTCPUCTHKH Ka4eCTBa MPOTYKTa.

AHanu3 WHTaKTHON MaccChl Ui OOHAPYKCHHS MPHUCYTCTBUS TMOCTTPAHCISIIIMOHHBIX MOTU(PUKAIINN, TAKIX
KaK MPOLECCHHT aMUHOKHCIIOT U TIMKO3WIMPOBAHUE, MOXKET OBITh OCYIICCTBICH C MCIOJIB30BAHUEM KOJOHKHU
MOJIMTHIPOKCHACTIApTaMIIa, paboTaroIIe B pPeKMME HCKIIOUEHHUS 1Mo pa3Mmepy, U B codetanuun ¢ DPU-MC
(Brady et al., (2008) J Am Soc Mass Spectro, 19: 502-509)

KonTpomns B pexume pearsHOT0 BPEMEHH 3JIIONPYIOT C IOMOIIBI0 HOHOOOMEHHOH Xpomartorpaduu, KOH-
TPOJUPYST HOpMaN30BaHHOE oTHomeHue KX/Y® mis kaxaon Gpakiuy ¢ UCIOIb30BaHUEM JEeTEKTOpa Ja3ep-
HOTO paccessHus cBeTa u Y -mornomenus, cM. [Tybnukarnuto matenta CIIIA Ne US 2013-0303732.

MHOroaTpuOyTHEIN METO UCTIONB3YEeT SAMHUYHYIO XKHUIKOCTHYIO XpOMAaTorpaduio/Macc-ClieKTpOMETPHIO
(CKX/MC) nns moucka v XapaKTEPUCTHUKU TaHIEMHBIX NTaHHBIX MC ¢ HCIONBb30BaHUEM PA3IMYHBIX 0a3 JaHHBIX
W TIOMCKOBBIX MUIaTdopM, Takux Kak Sequest (Hayuno-uccienoBarensckuit mHctuTyT Ckpumnrca, Jla Xoira,
mrar Kamudopuus), X!Tandem (The Global Proteome Machine Organization) unmu Mascot (Matrix Science,
Bocton, Maccauycerc). OOpa3isl MOXKHO JIEHATYPUPOBATh MPHU BBICOKOM pH i moamepkuBath M30()OPMEI
Jucynbduaa M 3allMIICHHBIC CYKIIMHUMUIHBIC BapuaHTHl ipu Hu3koM pH. OOpaserr 3aTeM BOCCTaHABIMBAIOT H
ATKWIAPYIOT C Tocheayronieil ¢pepMmenTtanueii TpurcuHoM. 3ateM oOpasernr BBomsaT B MC (Hampumep, macc-
cnekrpometp Q Exactive ™ Hybrid Quadrupole Orbitrap, Thermo Fischer Scientific, Boxram, mrat Maccauy-
CETC) W BBHITIOITHIIOT aHAJIN3 C UCIOJB30BaHHEM IporpamMmMHoro obecrneuenust Pinpoint (Thermo Fischer Scien-
tific). XapakTepucTHUKH, KOTOPhIE MOXXHO HIACHTH(PHUITMPOBATH, KOJIMIECTBEHHO OICHUBATH M KOHTPOJIHUPOBATH,
BKITIOYAIOT M30MEPH3AIHMIO, I€3aMUHIPOBAHNE, BOCCTAHOBIICHUE AUCYIB(MUAOB, 3arps3HEHNE OSNKaMU KIETKH-
XO3S5IMHA, MYyTaLlUH, OITNOO0YHBIC BKIIOYEHNUS, THAPOKCHIH3HH, THO(HP, HETIUKO3UINPOBAHHBIC TSDKENbIC ST,
C-TepMHHAIBHOE aMHINPOBAHNE, OCTATOUYHBIA OEJOK A, XapaKTepU3yIOT TNIMKAaHBI U 00ECTIeYNBAIOT HACHTHY-
HOCTh MOJICKYJI. TOYHOCTh MAacCCHhI TSI KaXIOW OTCIICKUBACMOM XapaKTEPUCTUKHA MOXKET ObITh YCTAaHOBJICHA Ha
YpOBHE MEHee 5 4yacTell Ha MHJUIMOH OT MPOTHO3UPYeMON Macchl. MmeHTu(uKaus nenTuua/XxapaKTepUCTHKH
noATBepxaaercss Meronamu ¢parmenraund MC2 u oproroHasnbsHO#M xapakrepusanmu (Harmpumep, HILIC-MS
(KunxoctHas xpomarorpadusi, OCHOBaHHas Ha TUAPO(QMIBHOM B3auMoaeucTBur-MC) TS TIINKO3WIAPOBAHUS).
OKcHepuMEeHTaNFHOE N30TOIHOE pacIipeeeHie TODKHO UMETh M0Ka3aTelb TOUYSYHOTo MPOAYyKTa JIydIle, YeM
0,95 1o cpaBHEHMIO C TEOPETHYECKUM HM30TOIHMYECKUM pacrpeneieHueM. J[ms Kaxnol XxapakTepUCTUKH ycTa-
HaBJIMBACTCSI OKHO BPEMEHHOTO XPaHEHUS, M JJIS KOJIHYCCTBEHHOTO ONpEHETICHUS YUUTHIBAIOTCS BCE ONpeEre-

-12 -



036178

JsIEMBIE COCTOSIHUS 3apsizia Julsl KaXI0i xapakrepucTuku. Onpeaensercs KpUTEepUi, ONpeaesaIoNni N3MEHEHUS
B Xapaktepuctuke. Hampumep, nezaMMHUpOBaHHE MOKHO KOHTPOJIMPOBATH, ONPEeIisisl 3HaUCHHE JIe3aMUHHUPO-
BaHU (JIe3aMHUHUPOBAHHBIN MENTH], IEIEHHBI HAa CYMMY J1€3aMHHHPOBAHHOTO MENTHAA M HEMOAN(UITPOBAH-
HOTO MCXOJHOTO TenTHaa, yMHOKeHHbIH Ha 100). ['Muko3unupoBanre MOXHO KOHTPOJIHUPOBATh, CpaBHUBAs Ka-
KBTI KOHKPETHBIHN TJIMKaH C CYMMOM BCEX JETEKTHUPYEMBIX TIIMKaHOB.

Beaku

Hcmonb3yeMble B HACTOSIIEM JOKYMEHTe TepMHHBI "menTum,”" "momunentun”' u "Oernok" UCTIONB3YIOTCS
KaK B3aMMO3aMEHSIEMBIE U OTHOCSTCA K MOJIEKYIIE, COCTOSIICH U3 IBYX WM 00jiee OCTaTKOB aMHHOKHCIIOT, CO-
CJMHEHHBIX JPYT C APYTOM IENTUIHBIMU CBSI3AMH. [IeNTUBI, TOMTUNENTUABI U OCIKH TAKXKE BKIIOYAOT MOJIH-
(uKanmy, BKIOYaoNye, 6e3 orpaHuueHus, TIMKO3WINPOBaHUE, IPUBOAAIIEE K 00Pa30BaHUIO TIINKOIIPOTEHHOB,
MPUCOCTUHEHUE JTUIHJIOB, CyIb(paTaluio, raMMa-KapOOKCHIUPOBAHUE OCTATKOB TNTyTAMHUHOBOW KHCJIOTHI, THJI-
pokcmnpoBanue U AJl®P-pudosnnmpoBanue.

Hcnonp3yeMplii B HACTOSIIEM JOKYMECHTE TCPMHUH 'TIHKONPOTEHH" OTHOCHUTCS K TENTHAAM W OelKam,
MMEIOIINM TI0 MEHBIIEH Mepe OIHYy OOKOBYIO LIENb OJIMTOCAaXapHia, COAEpIKallyl0 OCTaTKW MaHHO3bI. [JHKo-
MPOTEUHBI MOTYT OBITH TOMOJIOTHYHBIMU KIIETKE-XO3SIMHY, FUIM MOTYT OBITh T€TEPOJIOTUIHBIMU, T. €. TPUBHE-
CEeHHBIMH B HCIIONB3YEMYIO KIIETKY-XO3fMHA, TaKHe KakK, HallpUMep, YeIOBEUYECKUH TIIMKONPOTEHH, MPOIYIIH-
pyeMBbIN KJIeTKaMHU-X03seBaMH sMYHUKa kutarickoro xomsiuka (CHO). Takue TIMKONMpPOTEWHBI, KaK TPaBHIIO,
Ha3BIBAIOT

"peKOMOMHAHTHBIC TJIMKONIPOTEHHBI". B HEKOTOPHIX BapHaHTaX pealli3allid W300peTeHUs, TIUKOTPOTCH-
HBI, 3KCIIPECCUPYEMBIE KIIETKOW-X03IMHOM CEKPETHPYIOTCS HETIOCPEACTBEHHO B CPENy.

Benku MOTYT IMETh HAYYHBIH WM KOMMEPUYSCKUIA HHTEPEC, BKIIIOYAs, JICKAPCTBA, OCHOBAHHEIC Ha OCIIKax.
Benku BKIIFOUAIOT, CPEIU TIPOYCTO, AHTUTENA U XUMEPHBIC Oenky. [1enTuabl, MOMTUIEeNTUABI U OSITKA MOTYT OBITh
MOJYYCHBI U3 PEKOMOMHAHTHOM JIMHUH KJICTOK JKHUBOTHBIX C UCIIOJIB30BAHUEM METOJIOB KYJIbTYPhI KIETOK U MO-
TYT yIIOMHUHAThCS KakK "pEeKOMOMHAHTHBIM menTux", "peKoMOMHAHTHBINM mosumnentua”, "peKoMOMHAHTHBIN Oe-
J0K", "peKOMOMHAHTHBIHN TIIMKOIIPOTEHH" .

DKCTIPECCUPOBAHHBIN OSITOK(OEIKI) MOKET OBITh TIPOAYIIUPOBAH BHYTPUKIETOUYHO HIIU CEKPETUPOBATHCS B
MUTATENLHYIO CPEy, U3 KOTOPOH OH MOXET OBITh BOCCTAHOBJICH H/HITH COOpaH.

HeorpannmuuBatomue nmpuMepsl 0€IKOB MICKOMUTAIONINX, KOTOPBIE MOTYT OBITh C yCIIEXOM IPOIyLHpOBa-
HBI CII0CO0aMH COTIIACHO HACTOSIIEMY H300pETEHHIO, BKIIIOYAIOT OSJIKH, COAepIKAIINe aAMHHOKHICIOTHBIE TIOCTIe-
JIOBAaTEIFHOCTH, HACHTUYHBIE WIH IO CYIIECTBY aHAJOTMYHBIC ITOJHOCTHIO MIIM YaCTHYHO OJHOMY H3 CIIEIYIO-
mux 0enkoB: (aktop Hekposa omyxoner (PHO), murang flt3 (WO 94/28391), spuTpoIioaTHH, TPOMOOTIOITHH,
kanpruronuH, UJI-2, anrunomoatun-2 (Maisonpierre et al. (1997), Science 277(5322): 55-60), nuranyn penento-
pa-akTuBaTopa Qakropa Tpanckpumnimu karmma B (RANKL, WO 01/36637), dakrop Hekposza omyxonu (PHO)-
cBs3aHHBIN anonTo3uHAyupyromwmil murang (TRAIL, WO 97/01633), THMYCHBII CTpOMAaNBHBIA TUM(OMIOITHH,
TPaHyJIOUTAPHBIN KOJOHUSCTUMYIUPYIOUUH (HakTop, TpaHyJIONUTAPHO-MOHOIUTAPHBIA KOJIOHHUECTHMYITHU-
pytomuii pakrop (GM-CSF, narenr Ascrpanmuu Ne 588819), hakTop pocra Ty4HBIX KIETOK, aKTOp pOCTa CTBO-
noBeix kiertok (ITatent CHIA Ne 6204363), snuaepManbHBIH (akTop pocTa, (GaKkTOp pocTa KEPaTHHOIMTOB,
(hakTop pocTa W pa3BUTHsI METAaKAPHUOIIMTOB, IIUTOKWH AS, deToBeYeCKHil GUOPHHOTEH-TIOJOOHBIN OEJI0K BTOPO-
ro tuna (FGL2; mHomep moctyma NCBI NM_00682; Riiegg and Pytela (1995), Gene 160:257-62) ropmoH pocTa,
WHCYJIMH, WHCYJIMHOTPONWH, HWHCYJIHMHOTOAOOHBIH (hakTop pocTa, MapaTHpEeoNIHBIH TOPMOH, HHTEp(EpoH,
BKJIIOYast (@-uHTEphEPOH, Y-nHTEpPEpOH, a Takke KOHCeHCYCHbIe nHTepdepons! (mareHTsl CIITA Ne 4695623 u
4897471), neiipotpodudeckuii poctoBoii pakTop, HEUPOTpOhUIECKHt (GaKTOp TOJTOBHOTO MO3Ta, H30THUIIHI OeI-
KoB cuHanTotarmMuHa (SLP 1-5), HefipoTpodrH-3, TIIOKaroH, HHTEPJICHKUHBI, KOJIOHUECTUMYITHPYIOIIHe (PaKTo-
P, TMMGPOTOKCHH-3, (haKTOp, MHrHOMPYIOUHHI JIeHKeMuI0, 1 oHKocTaTUH-M. Onucanust 6eJIKoB, KOTOPhIE MO-
TYT OBITh TOJYYEHBI B COOTBETCTBHH C IpeIaraéMbIMH CITIOCO0aMH, MOXXHO HaiTH, HampuMep, B, Human Cyto-
kines: Handbook for Basic and Clinical Research, all volumes (Aggarwal and Gutterman, eds. Blackwell Sci-
ences, Cambridge, MA, 1998); Growth Factors: A Practical Approach (McKay and Leigh, eds., Oxford Univer-
sity Press Inc., New York, 1993); u The Cytokine Handbook, Vols. 1 and 2 (Thompson and Lotze eds., Aca-
demic Press, San Diego, CA, 2003).

JIOTIOJTHUTENBHO CIIOCOOBI COTTIACHO HACTOSIIEMY M300pETEHHIO OBLTH OBl ITOJIC3HBI JUIS MONXydeHHUs Oel-
KOB, COZEp’Kall[X BCIO WJIM YacTh aMMHOKHCIIOTHOHM IOCJIEOBATEIbHOCTH peLenTopa il JIIoOoro n3 ykaszaH-
HBIX BBINIE OCTKOB, AaHTArOHKCTA TAKUX PEIENTOPOB WM KaKOH-IIMOO0 M3 yKa3aHHBIX BBINIE OEIKOB, W/WIH Oell-
KOB IO CYIIECTBY CXOTHBIX C TaKUMH PEHENTOpaMH WM aHTarOHWCTAMH. DTH PEUENTOPHl W aHTarOHHCTHI
BKITIOUatoT: o6e GpopMel perienropa pakropa Hekposda onyxonu (POHO, o6o3HadeHHbIe Kak pS5 u p75, mateHT
CIIIA Ne 5395760 u marent CIITA Ne 5610279), peuentopsl untepneiikuna-1 (MJI 1) (tunsr I u I1; eBponeiickuit
nateHT Ne 0460846, matent CIIA Ne 4968607 u marent CIIA Ne 5767064,), antaronuctsl penenropa NJI-1
(marent CIIHA Ne 6337072), antaronuctsl wim uHrHONTOpHl MJI-1 (matentsr CIITA Ne 5981713, 6096728 u
5075222) peuentopsr UJI-2, penentopsr MJI-4 (eBponeiickuii nateHT Ne 0367566 u matent CLHIA Ne 5856296),
peuentoper WJI-15, peuentoper MJI-17, peuentoper MJI-18, peuentoper Fc, peuentop rpaHyaonuTapHO-
MOHOIIMTAPHOTO KOJIOHUECTUMYIHPYIOIIETo (hakTopa, peuenTop IrpaHyIoMUTapHOTO KOJIOHHECTHMYIHPYIOIIETO
(baxTOpa, penenTops! At OHKOCTaTHHA-M 1 (hpakTOpa, MHIHOUPYIOIIETOo JIEHKO03, PElENTOP-aKTHBATOP SIEPHOTO

nn
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takropa (NF)-xkanmma B (RANK, WO 01/36637 u matent CIIA Ne 6271349), ocreonpoterepun (matent CLIA
Ne 6015938), peuenropsr st TRAIL (Bkmtouast TRAIL-penenitopst 1, 2, 3 u 4), a Takxke penenTopsl, KOTOpbIe
coJiep>kaT JOMEHBI CMEPTH, Takue Kak Fas wim anonrosunaynupyromuii perentop (AIR).

Jpyrue 6emKxu, KOTOpBIE MOTYT OBITH ITOJIYYEHBI C UCIIOIB30BaHUEM HACTOSIIECT0 H300pPETEHNS, BKITIOYAIOT
OenKu, comeprkalye BCe WM YacTh U3 aMHHOKHCIIOTHBIX ITOCIIEIOBATEIHLHOCTEH aHTUTCHOB IH((depeHIInannm
(ma3piBaeMbIx Oenkamu CD), wimu uX JMUraHAbl WM OCJIKH IO CYIIECTBY aHAJIOTHYHBIC JIOOOMY M3 HUX. Takue
anTurensl onucansl B Leukocyte Typing VI (Proceedings of the VIth International Workshop and Conference,
Kishimoto, Kikutani et al., eds., Kobe, Japan, 1996). [Togo6ubie CD Genku 00CykIatoTcs B COOTBETCTBYIONTUX
npakTukymax. [Ipumepsl Takux aHTureHoB Bkmouator CD22, CD27, CD30, CD39, CD40, u nuranasl K HUM
(smurang CD27, nurang CD30, u np.). Hekotopsie n3 CD-aHTHI€HOB SIBISIOTCS WICHAMH CEMEHCTBA PELEITOPOB
®UO, kotopoe Taxke BkarodaeT 41BB u OX40. Jlurannsl Hepeako sBisitoTcs uneHamu cemeiictea ®HO, xak u
ymrana 41BB u murang OX40.

depMCHTATHBHOAKTHBHEIC OCIKM M WX JIUTAHABI TAKXKE MOTYT OBITh MOJYYCHBI C UCIONB30BaHHUEM Ha-
cTosIIero n300peTeHus. [IpuMepsl BKITIOYAIOT OCIKU, COIEPIKAIUEe BCE MU YacTh U3 CICTYIONINX OCIKOB MU
WX JIMTaHAOB U OellKa TI0 CYIIECTBY aHAIOTHYHOTO K OJHOMY M3 3THX: JAC3MHTETPHHY U NPEICTABUTEISIM Ce-
MeHCTBa JOMEHOB JAM3EHTETPUHA W MeTaUIoNnpoTenHa3aM, Bkiodas @HO-anb(ha KOHBEpTUPYIOMINI (EepMEeHT,
pa3NUYHBIM KHHa3aM, TIIOKoIepeOpo3naase, CyNepOKCHIINCMYTa3e, TKaHEBOMY aKTHBATOPY IIa3MHHOTEHA,
daxropy VIII, pakropy IX, anonumonporenny E, amomumonporenny A-I, rmobunam, anraroaucty MJI-2, anb-
(ha-1-aHTUTPHUTICHHY, TUTAHIaM JIIOOOTO U3 YKa3aHHBIX BHIIIE (JEPMEHTOB, a TAK)KE MHOKECTBY JPYTUX QepMeH-
TOB W UX JINTAHJOB.

TepmuH "aHTHTENO" BKIIFOYAET CCHUIKH KaK Ha TIIMKO3WIMPOBAHHBIC, TAK M HA HETJIMKO3WINPOBAHHBIC UM-
MYHODJIOOYJIMHBI TIOOOTO M30THIIA WM TOAKIIACCA WK HA WX aHTUTCHCBA3BIBAIOIIYIO 00JIACTh, KOTOpPAask KOHKY-
PHUpPYET C MHTAKTHBIM aHTHUTEJIOM 3a CIEHU(pUICCKOE CBSI3BIBAHUE, CCITH HE YKa3aHO MHOE, BKIIIOYACT YeJIOBCUC-
CKHE, TYMaHU3UPOBAaHHEBIC, XUMEPHBIC, MYJIbTUCTICHU(UICSCKHAC, MOHOKIIOHATBHEIC, MOIUKIOHAIBHBIC, a TAKKE
OJTUTOMEPHI WK UX aHTUTCHCBsI3bIBatONIUe PpparmMeHThl. KpoMe TOT0, BKITFOYCHBI OCIKH, HMCIOIINE AHTHICHCBS-
3BIBAIOINNN (PparMeHT WM Yy4acToK, Takon kak Fab, Fab', F(ab'),, Fv, nmarena, Fd, dAb, makcuTena, MOIEKyJIIbI
OJTHOTICTIOYEYHBIX aHTHUTEN, PparMeHThl ydacTka, onpeaenstomero kommiemeHTapaoctb (CDR), scFv, nuatena,
TpHaTena, TeTpaTesia W HMOJIUIIENTH/IBI, COAEPKaIlie 0 MEHBIIEH Mepe JacTh UMMYHOTJIOOyTHHA, KOTOpas SB-
JSIETCSL JOCTaTOYHOMN ISl BRIPAOOTKH CTICIIU(HUECKOTO aHTHI'CHA CBA3BIBAIONIETO [IEJIE€BOH monunentu. TepMuH
"aHTHTENO" BKITIOYAET, 0€3 OrpaHUICHMSI, T€, KOTOPBIE TONYYEHBI, SKCTIPECCUPOBAHBI, CO3/IaHbI MIIM H30JHUPOBa-
HBI 7151 PeKOMOMHAHTHBIX IIeJIeH, Takue KaK aHTHUTelNa, BBIIEICHHBIE U3 KICTKU-X039WHA, TPAHC(HHUIIMPOBAHHON
JUTSL OKCTIPECCHH aHTUTEIIA.

[IpuMepbl aHTUTEN BKITIOYAIOT, 03 OTpaHHYCHHS, TC, KOTOPBIC PACIO3HAIOT JH00W OJWH WM KOMOWHA-
110 OeNKOB, BKIIOYast, 0€3 OrpaHHYEeHNs], BBIIICYIIOMSHYThIE OElIKH W/uian crnenyromue anturensi: CD2, CD3,
CD4, CD8, CDll1a, CD14, CD18, CD19, CD20, CD22, CD23, CD25, CD27L, CD32, CD33, CD40, CD44,
CD52, CD80 (B7.1), CD86 (B7.2), CD147, WJI-1@, WI-1B, WI-2, UJI-3, WJI-7, UJI-4, UJI-5, NJI-8, NJI-10,
WJI-12, cyopemunanna p35 WII-12, UJI-13, UJI-21, WJI-23, cyobenunnna pl9 UJI-23, obmas cyoseaunumna p40
WJI-12/WJ1-23, cyobennnunsl peuenropa WUJI-2, penenropa NJI-4, peuenropa NJI-6, penenropa 1JI-13, penen-
topa WUJI-17, peuentopa NJI-18, FGL2, PDGF- u ux ananoru (cMm. matentel CIIIA Ne 5272064 u 5149792),
B7RP-1, B7RP-2, VEGF, TGF, TGF-B2, TGF-B1, c-fms, penentop 3PP (cm. matent CIIA Ne 6235883), pe-
nentop CGRP (xanpruToHUH-TeH-CBsI3aHHOTO TtenTHaa), peuentop VEGF (¢dakropa pocra cocyancroro sHIo-
Tenus), GaKkToOp pOCTa TEMATOIMTOB, MPONPOTEHH-KOHBepTa3a cyorunmsun/kekcud tun 9 (PCSK9), FGF21, oc-
TeomnpoTerepuH-Iurany, narepdepon ramma, EGFRVIII, ctumymnstop B-mumdonmros (BlyS, Takke u3BeCTHBIN
kak BAFF, THANK, TALL-1 u zTNF4; cm. Do and Chen-Kiang (2002), Cytokine Growth Factor Rev. 13(1):
19-25), ST2, kommnement C5, IgE, omyxonessrit anturen CA125, omyxonesbrit antured MUC1, anturen PEM,
LCG (xoTOpbIii SBIISIETCS MPOTYKTOM T€HA, KOTOPBIN AKCIIPECCUPYETCS B COUYETAHUU € pakoM jerkoro), HER-2,
HER-3, omyxoneaccoruupoBanubiid raukonpoTenH TAG-72, anturen SK-1, omyxoneacconuupoBaHHBIC SITUTO-
BI, KOTOPBIC MMPUCYTCTBYIOT B MOBBINICHHBIX KOJUYECTBAX B CHIBOPOTKAX MAIMECHTOB C PAKOM TOJICTOW KHIIKA
W/WIA TIO/KEITy TOYHON JKeNe3bl, aACCOUUHPOBAHHBIC C PAKOM JITHUTOIBI WIIA OCJIKH, YKCIPECCHPYEMbIC Ha KIIET-
Kax paka MOJIOYHOM JKEJIe3bl, TOJICTON KHIIIKH, CKBAMO3HBIX KICTOK, MPEICTATCIIEHON JKEIE3bI, TOKEITy T0YHON
JKEIEe3bl, JICTKOTO W/WIK MOYKH, W/WITU Ha KJIETKaX MEJIAHOMBI, TIMOMBI MM HEHPOOIaCTOMBI, HEKPOTHUECKOE
SIIPO OIMyXOJIH, UHTETpHUH anbda 4 6eta 7, uarerpun VLA-4, uarerpunsr B2, TSLP, U®Hy, penentopsr TRAIL
1, 2, 3 u 4, RANK, murang RANK, ®HO-@, monekyna aaresuun VAP-1, Monekyna anre3uu 3MHUTEITAATBHBIX
kierok (EpCAM), mexkinerounass monekyna aaresun-3 (ICAM-3), anruomnostur 1 (Angl), anrmomnostus 2
(Ang2), anre3uH JeHKOMHTETpUHA, TpoMOomUTapHbIH raukonpoTenH gp IIb/Illa, Tsokenas mems MUO3WHA Cepi-
1a, MapaTUpeonaHbI TopMoH, INAPC2 (koTopslii TipencTasiser coboit mHrHOUTOp dakropa VIla-TkaHeBOTO
(dakropa), ['KI'C I, xaprmHoaMOproHansHbiii anTureH (CEA), ambda-dperonporenn (AFP), dakrop Hekposa
onyxomu (PHO), CTLA-4 (koTOpsIii IpenCTaBisieT cO00H MUTOTOKCHISCKUH T-TuMQpOIHMT-aCCOIMUPOBAHHBIN
aHTHUTEH), OeNoK 3amporpaMMUpoBaHHOl Trbenmn kietok 1 (PD-1), nurana 3anmporpaMMHAPOBaHHOHN KIETOYHON
rudenu 1 (PDL-1), murann 3anporpaMMupoBaHHON KieTouHoM rudenu 2 (PDL-2), ren aktuBanuu JTUMQOITATOB-
3 (LAG-3), T-xkIeToYHBIi UMMYHOTJIOOYJIMHOBBIN TOMeH M MyluHOBBIA fgoMeH 3 (TIM3), penentop Fc-y-1,
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HLA-DR 10 6era, anturer HLA-DR, cknepoctus, L-cenekTuH, pecrimpaTropHO-CHHIMTHAIBHBIA BUPYC, BUPYC
nMMyHonedunura yenoseka (B1Y), Bupyc renaruta B (HBV), Streptococcus mutans, u Staphlycoccus aureus.
KonkpeTHbIe TPIMEPH! H3BECTHBIX aHTHUTEN, KOTOPBIE MOTYT OBITH IOJIYYEHBI C UCIIOIB30BaHIEM CIIOCOOOB CO-
TJIACHO HACTOSIIIEMY H300pETEHUIO, BKIIOYAIOT, 0€3 OorpaHWYeHUH, amanuMmyMmald, amupokymad, OeBarm3ymao,
nHpIMKCUMa0, abnukcnmal, anemMTy3yMal, oanuHeizyMmao, 6azmnukcumad, 6enmumymad, OpuakuHyMad, opoaa-
nyMad, KaHaKHHyMa0, IepToan3ymMad Mmeroj, neTykcumMad, KoHaTyMyma0, JeHOCyMal, TymIniIyMal, dKyIu3y-
Mab, reMTy3yMal Ty3elkymMad, 030TaMHIIMH, TOIMMyMad, HOpUTYyTOMa0 MKCEKH3yMal, JIUIMMIMMYMad, THyKCe-
TaH, abeTy3yma0, jJeOpukn3ymad, Manatymymad, MaBpmimMymad, MaTy3ymad, Mernoyim3yMmad, MOTaBU3ymao,
MypomoHa0-CD3, HuBonymal, Hatannzymad, HUMOTy3yMa0, odaTymymad, omanusymal, operosomad, majiBHU-
3ymMa0, MaHnTyMymal, meMTyMoMao, nepry3ymad, nemoponusymal, paHnonzymad, purykcumad, poMoco3ymad
poBenmu3yMad, pUIOTYMyMa0, THIAPaKu3ymad, TOLMIM3yMad, TO3UTYMOMad, TpallokKMHyMmal, TpacTy3ymao,
TpeMenMMyMab, ycTeKnHyMa0, Beom3oMa0, 3anyTyMmyMal 1 3aHOJIMMYMa0.

Hacrosimee m3o0pereHne Takke MOXKET OBITh MCIIOJIB30BaHO IS MTOJYYEHUs] THOPUIHBIX PEKOMOWHAHT-
HBIX OEJIKOB, collepiKallnX, Harpumep, 10001 U3 BhIIIEyKa3aHHBIX OenkoB. Hampumep, ruOpuaHbie pekoMOu-
HaHTHBIC OCNKH, COIEpIKAIINe OAWH M3 yKa3aHHBIX BHINIE OEIKOB IUTIOC TOMEH MYJIbTHMEPH3AINHU, TaKOH Kak
JIEHITMHOBAs 3aCTeXKa, cynepcrnupanb, Fc-001acTh IMMYHOTIOO0YIWHA, WIIM IO CYHIECTBY MOAOOHBIE OENKY,
MOTYT OBITh TOJIYYCHBI C HCIIOJB30BAHHEM CIIOCOOOB COTIACHO HAacTosmeMy u3obperenuro. CM., Hampumep,
W094/10308; Lovejoy et al. (1993), Science 259:1288-1293; Harbury et al. (1993), Science 262:1401-05; Har-
bury et al. (1994), Nature 371:80-83; Hékansson et al.(1999), Structure 7:255-64. B wacTHOCTH, BKJIIOUYasi CpeIH
JIPYTUX PEKOMOMHAHTHBIX XUMEPHBIX OCIIKOB, OCJIKH, B KOTOPBIX y4aCTOK pelenTopa MpeAcTaBiseT co0oH ciu-
T ¢ Fc ydacTkom aHTHTena, Takum kak stanepuent (p75 TNFR:FC) u 6enaranent (CTLA4:Fc). XumepHusie
0€JIKM ¥ HONUIENTH/B, a TaKkke (parMeHThl WM YYacTKU, WIM MYTaHTBI, BAPUAHTHI, aHAJIOTH KaKOT0-JIH00 W3
BBILICYTTIOMSHYTBIX OCJIKOB M MOJMIETITHIOB BXOT TAKKE B MPUTOHBIE OCJIKH, TIOJUIENTHIB! ¥ TIENTHIBI, KO-
TOpBIE MOTYT OBITH MOJYYEHBI CHOCOOaMH HacTosmero u3ooperenns. OHM BKIIOYAIOT TpeOaHaHWO, aHTHOIO-
oTiH (Ang) 1 u 2 HeliTpamu3yromee nentuteno. Takke BKIIOYCHBI Oucnenududeckue T-KIeTOYHBIC arcHTHI
(BiTE), koTOpBIC TPOSBISIIOT H30UpaTeNbHOE ACHCTBHE U HANIPABISIIOT MMMYHHYIO CUCTEMY 4eJloBeKa K JeHCT-
BHIO TIPOTUB OITyXOJIEBBIX KIeToK. KonkpeTHo cpenu Takux BiTE Bemenstor namneneHusle Ha CD19, Takue kak
OoimmHaTyMoMal. [Ipyrue MoJIeKybl BKIIOYAIOT aIHOepIIeTIT.

XOTS TEpPMHHOJIOTHSI, UCTIOJIb3yeMas B HACTOSIICH 3asBKe, ABJISCTCS CTAaHAAPTHOW B JAHHOW OOJIACTH TEX-
HUKH, OTPENEICHUsI HEKOTOPHIX TEPMHHOB NPHUBEICHBI B HACTOSIIEM NOKYMEHTE, YTOOBI NMPHIATh SCHOCTh U
OTIPEJICIEHHOCTh 3HAYEHUIO (OPMYIIBI H300peTeHrs. ENVHUIIBI, IPUCTAaBKH W CUMBOJIBI MOT'YT OBITH 0003Haue-
HBI B UX oOuienpuHiaToil Gopme cucrembl CH. UncnoBsle anamazoHbl, yKa3aHHBIE B JaHHOM JIOKYMEHTE, pac-
CUNTAHBI C YYETOM YHCEJI, OTPENEIISIONNX HaIla30H, U BKIIOYAIOT M UCIIOJB3YIOT BCSKOE IIEJI0E YUCIIO B Ipe-
JieNax 3aJaHHoro auana3zoHa. CriocoOBl M METOJIMKH, ONHCAHHBIC B JaHHOM JOKyMEHTE, KaK MpPaBHJIO, BBIITOJI-
HSFOTCSI B COOTBETCTBUH C OOIIETIPUHATHEIMHU CIIOCO0aMM XOPOIIO U3BECTHBIMH B TAHHON 00JIACTH TEXHUKH U KaK
OIMCAHO B PAa3JIMYHBIX OOIIMX M 00Jiee KOHKPETHBIX CCBHIJIKAX, KOTOPHIE IUTUPYIOTCS M 00CYXIAIOTCSl B HACTOS-
IIeM JOKYMEHTe, eclii He ykazaHo mHoe. CM., Hampumep, Sambrook et al. Molecular Cloning: A Laboratory
Manual, 3rd ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001) and Ausubel et al.,
Current Protocols in Molecular Biology, Greene Publishing Associates (1992) nu Harlow and Lane Antibodies: A
Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990). Bce nokymeHTHI
WIIA 9aCTH JTOKYMEHTOB, IPOIIUTHPOBAHHEIEC B HACTOSIICH 3asBKe, BKIIIOYast, O3 OrpaHIMYEHHH, TATEHTHI, 3asBKU
Ha TaTEHTHI, CTaThH, KHUTH M TPAKTATHI, TEM CAMBIM SIBHBIM 00pa30M BKJIIOUEHBI ITOCPEICTBOM CCBIIKH. T0, 94TO
OIMCaHO B BapHaHTE peajM3allii HACTOSIIET0 N300pETeHUs, MOXKET OBITh OOBEANHEHO C IPYTUMU BapHaHTAMH
peanu3any HaCcTOSIIEro N300peTeHUS.

Hacrosimee n3o0pereHne He TOIDKHO OBITH OTpaHUYCHO B 00beMe KOHKPETHBIMU BapHaHTaMH pPealln3allny,
ONMMCAaHHBIMK B JAHHOM JIOKYMEHTE, KOTOpbIC IpeHa3HaYeHbl B KAYeCTBE MIUTIOCTPAIIMU OTJEIBHBIX acCIEKTOB
HACTOSIIETr0 U300peTeHNs U (YHKIIMOHAIEHO SKBUBAJIICHTHBIX CIIOCOOOB M KOMIIOHEHTOB, HaXOSIIUXCS B Ipe-
Jenax o0beMa HaCTOSIIEero n3oopeTeHus. JleiicTBUTENbHO, pa3nuaHble MOIU(HUKAIIMHA HACTOSIIET0 H300peTeHUS
B JIOTIOJIHEHWE K TIOKAa3aHHBIM W ONHCAHHBIM B JaHHOM JOKYMEHTE, CTAaHYT MOHATHBIMHU JJISI CHEIHAINCTOB B
JTAHHOM 00J1acTH TEXHUKH M3 MPUBEACHHOTO BHIIIEC OMUCAHUS U MPHIIATaeMBIX TpapuIecKinx MaTepraioB. Takue
MOIUHUKAINN TIPEeIHA3HAYCHBI TS TOT0, YTOOBI HAXOIUTHCS B Mpeenax o0beMa IPHIIOKEHHON (OopMYIIBI H30-
OpereHusI.

IIpuMmepbI

Knerounas kynpTypa.

Ha 0 cyrkun xnetkn CHO, skcnpeccupyromue pekomOnHanTHOe antureno npotus ®PHO-@, nHoKympo-
Banu B 3 11 Guopeakrops (Applikon, ®ocrep Curh, mrar Kamudoprus) mpu 9,0x10° ski3HecnocoGHbIX Kiie-
TOK/MJI B paboueM oobeme 1500 M1 6ecchIBOPOTOUHOI, XUMHYECKH 3aJaHHON 0a30BOM Cpe/IbL.

Kynbsrueuposanue ocymectsisiu npu 36°C, DO npu 30 MM pT.cT., nepememmmBanue npu 400 o6/mMuH.
KynpTyphl KJIETOK WHULIMHPOBAIN B ITOJYNEPHOANYECKOM PEXMME, a Nepy3uio HadyMHamW Ha 3-il JAeHb, Hc-
MOJIB3YST CHUCTeMY (QWIBTpAllMK C YepeAYIONTUMHUCS TaHTeHIWaIbHBIMH ToToKamMu ATF-2™  (Refine
Technologies, I"'annoBep, mrar Hero-/[>kepcn), cHaOKeHHYIO KapTpHDKeM M3 mojbix BojokoH 30 xJla NFWC
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GE RTP (GE Healthcare, [TurrcOypr, mrar [lencuneBanms). Cpena npeacTasisiia cob6oil 6ecChIBOPOTOYHYTO
XMMHUYECKH 3aJaHHYI0 Nep(y3HOHHYIO Cpeay, COJAECpIKAIIyl0 MOHOTHIpAT Cyib(para MapraHiua W HNEHTaruapaT
cynsdara Meau u pH, kak omucano B Ta01. 1. OKCIIEpUMEHT POBOAMICS B IBYX IOBTOPHOCTSIX.

Tab6muma 1
pH MnZt (uM) Cu?’ (wacTei Ha MMAAMADHA)
6,85 50 10
6,85 50 100
6,85 1000 10
6,85 1000 100
7,0 50 10
7,0 50 100
7,0 1000 10
7,0 1000 100

CkopocTth nepdy3un mocreneHHo yBenunuuBaiack ¢ 0,3 1o 1,0 pabodero o0beMa/CyTKU B TCUCHUE ITUKIIA
KynsTHBUpoBaHus. Ha cyTtkm Temneparypy casuranu o 31°C u kynbTypy cobupanu Ha 17-¢ cyTku. Iimoko3y
MOIIEPIKUBATIA MEXKAY 4-8 /1.

JI7st olleHKH KyJIBTYphI €XKeIHeBHO Opaiuch mpoosl. pH u maprmansaoe nasinenne CO, (pCO,) u O, (pO,)
M3MEpSUTH C UCTIOJIb30BaHHEM aHaim3aTopa ra3oB kpoBu Rapid Lab 1260 (Siemens, MansepH, mrat [TeHCHITB-
BaHWs1); KOHIICHTPAITUH TJIFOKO3bI M JIaKTaTa, u3Mepsu ¢ ucnonszoBanueM NovaFLEX (Nova Biomedical, Bo-
oM, mrat Maccagycerc). OcMOIBUTEHOCTE omnpenessii ocMomMeTpoMm mozenu 2020 (Advanced Instruments,
Hopeyn, mtat Maccauycerc). Temrieparypy, pH, pacTBOpeHHBIH KUCIIOPO U ITIEPEMEITHUBAHIE KOHTPOIUPOBATH
¢ McToyIb30BaHNeM KoHTposuiepoB Applikon ADI1010.

Ha 7, 10, 13, 15 u 17 cyrkn 50 M1 00pa3isl KyJIbTyphl H3BIMaId U3 OMOPEaKTOPOB Ul aHAJIHM3a KadecTBa
npoaykra. O6pasusl neHtpudyruposamu npu 3000 06/MuH B Teuenne 30 MHUH MpU KOMHATHOHM TeMIiepatype
(Beckman Coulter, Mnanananonnc, mrar MHauanamnonuc), 1 cynepHarant ¢uibtpoBain yepe3 ¢uibtp ¢ 0,2
MKM TpyOKo# cBepxy (Corning, Fisher Scientific, [TurtcOypr, mrar [lencunsBanus). 3areM cBOOOAHBIH Cymep-
HaTaHT KJIETOK 3aMopaxkuBany rnpu -20°C 10 oTTanBaHus U OUYMIIANIN OSJIKOM A JI0 aHann3a KayecTBa MPOIyKTa.
ITo 3aBepmeHnu 17-cyTOYHOTO MPON3BOACTBA OCTABIIYIOCS KyIbTYPY YA u3 Onopeaktopos. Kietkn otne-
JISUTH OT HAJIOCAIOTHOH KUAKOCTH eHTpudyrupoanreM npu 3000 06/muH B Tedenne 30 muH nipu 4°C U KOH-
JTUITMOHUPOBAHHYIO KYJIBTYpPaJbHYIO Cpey CTEPUIBLHO (PUIBTPOBAIH, UCTIONB3Ys 0,2 MKM nonmddupcyinbdoHo-
BbIit (PES) dumbtpoBanm B OyTeinky Nalgene (Fisher Scientific, [TurtcOypr, mrat [leHcHapBaHus), 3aT€EM OUH-
mrany 0eTkoM A M HeHTpaIn30BaHHBIMHE AJIF0ATAMH, UCTIBITHIBAIIN, KAK OIICAHO BHIIIE.

[T1O0THOCTB KU3HECTTIOCOOHBIX KIETOK M JKU3HECIIOCOOHOCTh KICTOK ObUTH caepskaHbl pu momoinu Vi-Cell
(Beckman Coulter, bpu, mrrar Kanndopaus). HTerpupoBanHyIo KH3HECTIOCOOHYIO MI0THOCTH KieTok (IVCD)
PacCUHTHIBAIN KaK COBOKYITHYIO KH3HECIIOCOOHYIO TUIOTHOCTD KJIETOK Ha MPOTSHKEHHH BCETO MPOILYLUPOBAHHSL.
THTp M3MepsuIn ¢ ucronb3oBanneM Oenka A POROS® (Life Technologies, I'pana-Aiinenn, mrar Heio-Mopk).
Tutp onpenensny B HAAOCAJOYHON )KUAKOCTH U 3aTEM KOPPEKTUPOBAIN 00bEM, KOTOPBIH 3aHUMAIH KIETKH, TaK
YTO OH MPEJCTaBILI COOOH TO, YTO (PAKTUUECKH MPUCYTCTBOBAIO B JAHHOM O0BEME >KHUIKOCTH KIICTOYHOMH
KyJIbTyphl. [IocKOJIBKY 00bEM OCaIEHHBIX KJIETOK BBIPaXKaJIH B MPOIEHTAX OT O0mIero oObema, TUTPHI, CKOp-
pexTrpoBaHHbIe ¢ ToMolnbio PCV, Beerna ObuH HIDKE, YEM TUTP B CyTIepHATaHTE.

Pasnmiunsle Buapl N-TIIMKaHOB aHAIM3UPOBAJIH C MTOMOINBIO KUAKOCTHOH XpoMmarorpaguu ¢ THAPOQIIb-
HeIM B3anMozeiicTBueM (HILIC) u mpenctaBisuii B BUIE MPOIIEHTA OT OOIIEH TUIOIMAIH MHKOB KOMOWHUPOBAH-
HBIX rKaHoB. OOpasipbl, comepikaniie aHTUTeNa, COOMpatn U OYMINAIHA ¢ MOMOIIbo Oenka A. OuuiieHHbIE
obpasupl obpadareBamu [THT a30ii-F n wakyompoBasm mipu 37°C B TedeHune 2 9 I BBICBOOOXKACHHS N-
CBSI3aHHBIX TIHKaHOB. DepMEHTATHBHO BBHICBOOOXKICHHBIC TIIMKAHBl METHIIM 2-aMHUHOOEH30MHONW KHCIOTOH (2-
AA) npu 80°C B Teuenue 75 mun. M30bITOK 2-AA METKH 3aTeM yAISUIN ¢ ToMoIbio kapTpumka Glycoclean S.
OOpa3ib! BEITapUBAJIM B TEUYEHNE HOYH, a TOJyYCHHBIH CYyXOH 0CaJ0K BOCCTaHABJINBAIM BOJOH I IMOCIELyIO-
mero ananuza HILIC ¢ ucrons3oBannem UPLC (Waters Corporation, Muidopa, mrat Maccauycerc). [nkansr
WHBEIUPOBAJIH 1 CBSI3BIBAIN C KOJIOHKOH B BEICOKMX OPIaHUYECKHX YCJIOBHSAX, U SIIONPOBAIH C BO3PACTAIOIINM
TpaIneHTOM BOJHOTO OydepHOro pactBopa popmuara ammoHus1. OOHapykeHHe (IIyopeceHIMN UCTIOIb30BalINd
JUISL KOHTPOJISL DJIIOMPOBAHUS TJIMKAHOB U BBIYMCIISUIM OTHOCHTEINIBHBIA MPOLEHT OCHOBHBIX M BTOPOCTETICHHBIX
TIIMKaHoB. YpoBHHU [-ranmakro3sl BkmovaloT A1G1F, A2G1F, A2G2F n ananoruunble adyKo3WINPOBAaHHBIE
(hopMmEI.

AdyxkoszunupoBanubie popMmbl BkIodaroT A1G0, A2G0, A1G1, A2G1 u A2G2. beun Takxe onpeneicHbl
MaHHO3a 5 U MaHHO3a 7.

JlaHHBIA SKCIIEPUMEHT OBIT pa3paboTaH s onpeaesieHus: d3PQPEKTOB KaXIO0TO U3 OCHOBHBIX (DaKTOPOB
(Memm, mapranna u pH) u IByXCTOPOHHUX B3aUMOJCHCTBHNA. DKCIEPUMEHT COCTOSI U3 TpeX (HaKTOPOB: TMOJTHO-
ro (hakTopHana ¢ JBYMs ypoBHAMH (2°) [UIs OpeIeIeH s OCHOBHBIX 9GMEKTOB H JBYXCTOPOHHETO B3aHMOCH-
CTBHSI, M HE BKJIIOYAJ LICHTPAIbHBIC TOUKHU. VccnenoBanue mpeaHa3Hayagoch Ul NOJTydYeHHs 3HaYeHUH MOIITHO-
ctr okoio 0,8 Ipu MCIOIb30BaHUU OTHOLICHUS CUTHAJ/ITyM, paBHoro 1,25. [Ipodunum coznaBanuch ¢ UCIomb30-
BaHMEM CTaTHCTHYECKOro mporpamMMHoro odecneuennsi JMP u Prediction Profiler (SAS Institute, Inc., Kapn,
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Cesepnas Kaponuna).

Pesynbratsl.

KonmenTparus Menu u Mapraniia B mepQy3uoHHOH cpelie He BIMSIA HAa MPOW3BOIAUTEIBHOCTD WIIH IIPO-
IYKTHBHOCTB KYJIBTYPHI KJIETOK. XOTs pH HE BIHI Ha poCT KIETOK WM IPOU3BOAUTEIBHOCTE, pH 6,85 cHipkan
KOHEYHYIO )XH3HecrocoOHOCTh Ha mpubmm3utensHo 10% (p<0,001), ¢ur. 1-4.

BrICOKOMaHHO3HBIE TJIHKAHBL.

pH sBIsIICS eqMHCTBEHHBIM (PaKTOPOM, KOTOPBIM OKa3asl 3HAYUTEIHHOE BIMSHUE Ha YPOBHH BBICOKOMAH-
HO3HBIX TTHKaHOB. 1o Mepe yBenmuenus pH, Tak ke yBEeIHMYMBAJICS M YPOBCHb BHICOKOMAHHO3HBIX TJTUKAaHOB,
CM. Tabm. 2.

[-ramakTo3uaupoBaHue.

JloGaBiieHne Maprania yBeauanBaeT B-ranakro3minpoBanue. UeM OoJbIie KOHIICHTPALNS MapraHia, TeM
Oonpmie MpOLEHT [-rajakTo3mwiupoBaHus. pH Takke OKas3bIBaeT CTATHCTHYECKH 3HAYMMOE BIHSIHHE Ha [3-
raJlaKTO3WINpOBaHue. YBennueHne pH yBennmuuBaiio [3-rajakTo3WIMPOBaHUC, HO B MCHBIICH CTEIICHHU, YEM IO
CPaBHCHHIO C YBEJIIMYCHUEM, KOTIa JOOABISUIN Mapraner, cM. ¢ur. 5. Brusane Menu Ha [B-ralakTo3HIUpOBaHUE
OBLTO He3HAYHUTENBHBIM.

Adyko3unmpoBaHue.

Menp, mapranen 1 pH Bce 0Oka3bIBali CTATUCTUYICCKH 3HAYUMOE BIIMSHUC HAa YPOBHU a(yYKO3MIHPOBAHMUSL.
UYeM Oosbpliie KOHICHTpALMS MEAW U MapraHiia ¥ 4eM Belmie pH, TeM BBIIC YPOBCHb ayKO3WIUPOBAHHUS, CM.
¢wr. 6.

Ha Bce kirodeBble TTIMKaHBI 3HAUMTENbHOE BIMsAHHE oKa3biBaeT pH. Ha [-ramakrosmmmpoBanne 3Ha49u-
TEJNILHOE BIIMSHUE OKA3bIBACT YBEIMYCHHUEC KOHIICHTPALMU MapraHia. Y BEIUUYCHUE YPOBHS COJCPKaHUS MapTaH-
I1a 10 €TO HAMBBICIIETO YPOBHS MPHUBOAMWIO K YBEIHUCHHUIO [3-TaJIAKTO3WIMPOBAHNS Ha MPUOIM3UTENsHO 14% 10
CPaBHCHHIO C UCXOJHBIM 3HAYCHUE HAUMCHBIINM YPOBHEM MEJIW M MapraHIla, UCIIBITAHHOM IPU TOM K€ 3Hade-
HUM pH, 9TO OMpeaensioch CTATUCTUYECKAM MOJICIIUPOBAHIEM. 3HAYUTEILHOC BIUSHIE Ha a)yKO3HIHPOBAHUE
OKa3aJI0 yBEIUUCHUC KOHIICHTPAIIMI MEIU M MapraHiia. YBEIMYCHUEC YPOBHS COJCPIKAHWS MEIW U MapraHia
YBEJIMYWIO YPOBEHBb apyKO3WIMPOBAHHUA Ha MPUOIM3UTENHHO 1,3% IO CpaBHEHHMIO ¢ BEJIMYMHOW HCXOIIHOTO
3Ha4YeHHs. XOTs J00aBICHNE BEICOKMX KOHIICHTPAIMII MEIN M MapraHIia He OKa3ajio BIHMSIHMS Ha XapaKTePHUCTH-
KH KyJIbTYPBHI KJIETOK, OHH IEHCTBUTEILHO BIHMSIN Ha Ka4ecTBO Npoaykra. CM. Tabm. 2 u 3

Tab6ymma 2. Pesynbratel coopa Ha 17 cyTKH

Mn*2 Cu*? (uacrenn | pH Adyxosusn | BHCOKOMaHHOB— B-ranaxrosunuposa-
(uM) Ha MMIJIMapPX) MpOBaHMe HHE TUVIMKAaHH Hue (%)
3 3

50 10 6,85 4;,4;4 2(,)69 16,14
50 10 7,00 5,19 3,55 18,71
50 100 6,85 4,83 2,54 16,009
50 100 7,00 5,93 3,32 21,90
1000 10 6,85 4,94 2,63 30,79
1000 10 7,00 6,26 3,21 35,14
1000 100 6,85 5,46 2,53 29,31
1000 100 7,00 6,59 3,36 32,93

Ta6uuua 3. CBoHast HEGOPMALHS 10 yepenHeH ol Moxem (R?) U cTaTHCTHYECKAs 3HAYMMOCTD YCIIOBHIA,

KOTOPBIE SBIISIOTCS YacThI0 MOJEIHN (3HAYCHUS P)

apaMeTp OTKOPPERTU— Beicokuit pH | Beicokmit Mn?! Beicokmit Cu®'
poBaHHEN R? SHaueHusa P | BHaueHmsa P SHauenms P

B- 0,95 0,0028 <0,0001 -=

TajlaKTOBUIMPOBAaHUE

AdpyKosMIMPOBaHUE 0,92 <0,0001 <0,0001 0,0028

BBICOKOMAaHHO3HBIE 0,93 <0,0001 - -

TUIMKaHBL

O6o3nauenue "Bricoknii" oTHOCHUTCS K cUTyaluu, korna pH win npyrue gakTopsl Bblle, 4eM pa3iindHbIe
THUIBI TTTUKO3WINPOBAHUSL.

I'muko3mIMpoBaHue MOKET BIHSTH HA TEPANeBTUIECKYIO 3(h(heKTHBHOCTH JIEKAPCTBEHHBIX CPEICTB Ha OC-
HOBE PEKOMOHMHAHTHBIX OEITKOB. XOPOIIO U3BECTHO, YTO BapHAIMK INIMKO3UINpoBaHus Fc MoryTt BiusATh Ha Fc-
omocpenoBaHHbIC d3PHEKTOPHBIE PYHKITHH.

Adyko3unpoBaHHe W BBICOKOMAHHO3HBIE TINTUKAHBI MOTYT yCHJIMBATh AKTUBHOCTH AHTHUTEI03aBHCHUMOM
kieTouHoi nuroTokcuaHocT (ADCC). s ucronb3oBanus B ananuze ADCC adyko3mmupoBanHoe U (HyKO3Hu-
JMpOBaHHOE peKOMOWHaHTHOe aHTUTeNno npotuB ®HO-@ momy4yanu OTAENBHO, UCTOJNB3YS TEPUOIMYECKHN
npoLecc ¢ MOAMUTKON. A(yKO3WINPOBaHHOE aHTUTENO IOIYYalId C IIOMOIIBIO JOOABICHHOTO HHIHOUTOpa (Y-
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Ko3uiTpancdepassl. [losydeHHOEe peKOMOMHAHTHOE aHTUTEIIO OBUTO Ha oKoJo 85% adyko3uinpoBano. Adyko-
3WJIUPOBAHHBIA MaTEpUANl aHTUTENA 3aTeM CMEIIUBAIH C IMOJHOCTHIO (DYKO3WIMPOBAHHBIM MAaTEPUAIIOM aHTUTE-
Ja JUIS TOTYYEHHUS ONpeeNIeHHBIX YPOBHEH apyKOo3MINpOBaHHUA B KOHEYHOH cMecH aHTHTEN. Marepuan aHTH-
TeJa 3aTeM HCIOIB30BAJH IS n3MepeHus ypoBHsa akTuBHOCTH ADCC npu pa3nu9HbIX YPOBHIX adyKO3HIUPO-
BaHUs JUIS OTIpeieNIeHNsT 9yBcTBUTEIbHOCTH 0TBeTa ADCC.

ADCC-akTUBHOCTh CMECH QHTHTEJI OLEHWBAIHM B KJIETOYHOM aHAJIN3E C MCIOJb30BaHueM kietoxk CHO
M7, xoTOpBIEe CTAOMIILHO dKCIpeccupoBain TpancMeMOpanabii ®HO-@ B kauecTBe kieTok-mumieneir PHO-@
kouBeptupyromero ¢epmenra (TACE) B kxadectBe pe3ucteHTHOH (opmbl. Kirerkm NK92-M1, craGmibHO
TpancurmpoBanHbie yenaoBeueckuM CD16 (FcyRIlla-158V), nucnonp3oBanu B kauecTBe 3Q(HEKTOPHBIX KIETOK.
Bxpartiie, KIIeTKU-MUIIICHA OTICOHU3UPOBAIN C yBeln4IeHreM KoHeHTpanui (ot 0,143 ur/mi g0 40 Hr/mit) aHTH-
Tema 10 COBMECTHOW HMHKyOammm c addexropupivu kiaetkamu NK92-M1/CD16. Ilocie ADCC-omocpeno-
BaHHOTO JIM3HCa KICTOK-MUIICHEH BHYTPUKICTOYHBIA (DEPMEHT aJCHUIATKUHA3a BBICBOOOKHANCS B KYIBTY-
panbHyIO cpexy kieTku. KommuecTBO BBILAEIIEMOHN aAeHMIATKUHA3BI N3MEPSUIN C MCIOJIB30BaHUEM Habopa Ui
ouoananmsa ToxiLight™ (Lonza, Annennans, mrat Hero-/xepcn). [Ipumensnu SoftMax® Pro (Molecular De-
vices, CannuBein, mrat KamupopHus) 11l BEIIONTHEHUS 4-TapaMETPUIECKOTO aHANIN3a JaHHBIX U OTpaHHYCH-
HOM MOJICJIILHON KpPWBOH, COOTBETCTBYIOLIEH JaHHBIM O J103aX-OTBETaX. AKTHBHOCTb TECTUPYEMOro oOpasia
OTIPEIETISITH ITyTEM COIIOCTABIICHUS! OTBETA TECTOBOW IPOOBI C OTBETOM, MOJYYEHHBIM ISl 3TAJIOHHOTO CTaHap-
Ta, ¥ COO0IIATIOCH 00 OTHOCUTENEHON TUTOTOKCHYHOCTH B TIPOIICHTAX.

Jlis ucnonb3oBaHUS B aHaiM3e KoMIuleMeHTapHOH murorokcnyHoctH (CDC), B-ranakTo3ninnpoBaHHBIN
MaTepuain ObUT IMOJIYYeH M3 XpoMmaTrorpadhudecKu 0OOTaIleHHON (paKIy peKOMOMHAHTHOTO aHTHTENa TIPOTHB
OHO-@. OborarieHHOe aHTHTENO MCIIOIB30BAIN TSI ITOJYYEHHs PACTBOPOB C OINPEEICHHBIMH YPOBHIMH [3-
TaJlaKTO3WIUPOBAHUSA. 3aTeM HU3MEpsUTd ypoBeHb akTuBHOCTH CDC mpu pas3sauyHBIX YPOBHSX [3-ranakrto-
SWIMPOBAHMUS JJIs YCTaHOBIIEHUS YyBcTBUTENbHOCTH CDC-0TBETA.

Creniers CDC-aKkTHBHOCTH, BBI3BAaHHOW aHTHUTEIIOM, OLIEHWBAIU B (DYHKIIMOHAILHOM aHAJIM3€ Ha OCHOBE
kietok. Knerkm CHO M7 mpenBaputensHo mHKyOnpoBanu ¢ 20 MkM kambiieuHa-AM (Sigma, Cenr-Jlyuc,
mrat Muccypu). KanbiienH-AM mocTymaeTr B KJISTKU W paclieruisieTcss HecenupuuIecKuMH 3¢Tepa3aMu, ITO0bI
CTaTh (IyOPECUEHTHBIM M 3aXBau€HHBIM BHYTPH HETIOBPEKACHHBIX KICTOYHBIX MeMmOpaH. lleneBble KiIeTKH,
3arpy’KCHHBIC KaNbLICHHOM, HHKYOUPOBATH C PAa3IUYHBIMU JO30BBIMH KOHIEHTpammsMu aHtutena (ot 1,563
/M 10 200 Hr/MIT) ¢ TIOCIEAYIOMNUM J00aBICHUEM KOoMIUIeMeHTa (2,5% KOHEYHOW KOHIICHTPAIMU) IS BTO-
poii MHKyOanum.

[Mocne nHKyOAIK KOMIUIEMEHTA CYIIEPHATAHT YAASUIH, 8 (DIIyOPECIEHIMIO N3MEPSUIN C HCIIOIb30BaHUEM
mukporutanmet-puaepa (EnVision, Perkin Elmer, Bontam, mrat Maccauycerc).

WHTeHcnBHOCTD (pIyopecleHINH MPSIMO IPONIOPIMOHAIbHA KOJIWYECTBY KIETOYHOTO JM3Kca. [IpuMeHsu
SoftMax® Pro (Molecular Devices, Cannueiin, mrat KannpopHus) anst BeIOIHEHHUS 4-TIapaMeTpHYECKOTO
aHaju3a JaHHBIX M OTPaHUYEHHON MOJIETbHON KPHBOM, COOTBETCTBYIOIIEH JaHHBIM O J03aX-OTBETaX. AKTHB-
HOCTBH TECTUPYEMOTO 00pasiia OMpe eI ITyTeM COIOCTABICHHUS OTBETa TECTOBOW MPOOBI C OTBETOM, ITOTyUYCH-
HBIM JIJIS TAJIOHHOTO CTaHapTa, U COO0IIAIoCcCh 00 OTHOCHTENEHONW IUTOTOKCHYHOCTH B IIPOIICHTAX.

[oBrIenue ypoBHA ayKO3WIMPOBAaHUS Bcero Ha 2% OKa3alo MPAaKTUYECKOe BIUSHHE HA aKTHBHOCTD
ADCC (¢wur. 7). Ha aktuBaocts CDC Takke SBHO BIMSUIO MOBBIIICHHUE YPOBHS [-TajaKTO3MIMPOBAHUS, XOTS
OTBET OBLT HAMHOTO MEHEe YyBCTBUTENBHBIM ((ur. §).

Oddextusanie pynkmun ADCC u CDC MOTyT OBITh KpUTHUESCKHUMH (aKTOpaMu JJIsT KIMHUYIESCKOW aKTHB-
HOCTH TEPAIeBTUIECKUX OEIKOB, M TOCTIDKEHHUE IIEJICBBIX 3HAUCHHUH [T ONPEICICHHBIX TIIMKaHOB MOXKET OBITh
KITFOUEBBIM IS TOCTH)KCHUS KETaeMbIX KIMHUICCKUX pe3ynbTaToB. HeOombIime u3MeHEHUS B adyKO3HIHPOBA-
HUHM MOTYT OKa3aTh OoJblioe BiusHue Ha akTHBHOCTE ADCC rimkonporenHa. M3MeHss conepkaHue MEId U
Maprasia, MOXXHO KOHTPOJHPOBATh YPOBHH TIMKAHOB, KOTOPHIC OTBEUYAIOT 3a 3TH d((eKkTopHble QYHKINH, U
YIPaBJIATH KAYECTBOM MPOJIYKTA.

DOOPMVIIA U30BPETEHUA

1. Crioco® KOHTpOJIA 3a coliepkaHueM (PYKO3HIMPOBAHHBIX TJIMKAHOB B PEKOMOWHAHTHOM OelKe, BKITIO-
JaIOIUH

WHOKYJIMPOBaHKHE OHOPEaKTOpa KIETKaMHU-X035€BaMU MJIEKOIIUTAIOLIETO, SKCIIPECCUPYIOIINMHE OEIOK,

KyJIbTHBUPOBAHUE KIIETOK-X0351€B MJICKOIIMTAIONMIETO B OECCHIBOPOTOYHOH KIIETOYHOH KyJIbTypasbHOM
cpene;

IpUYeM KylnbTypasbHas cpena cogepkuT oT 10 go 100 gacteit Ha mumnuapa Meau u ot 50 mo 1000 ’M
Mapranua npu pH, pasaom 7,0,

cOop yka3zaHHOTO Oelika,

IpUYeM ypOBeHb a()yKO3MINPOBAHHBIX INTHKAHOB B PEeKOMOWHAHTHOM OEJIKE BO3PACTaeT MO CPaBHEHHIO C
YpOBHEM a(yKO3WIMPOBAHHBIX TJTUKAHOB, MOJIYICHHOM B TOH JK€ CaMOW KJIETOYHOHN KyJIbTYypaJIbHOHN cpeje Tpu
6onee Hu3koM pH.

2. Cnoco6 1o 1.1, TOTOJHATEIHHO BKIIIOYAONIMH TTOBBIIICHHE YPOBHS [3-TaJaKTO3HIMPOBAHUS PEKOMOU-
HAHTHOTO OeJKa.
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3. Croco0 1o 1.1, OTIHYAIOIIHIACS TeM, YTO KOHIIEHTpAIws Meau coctarisieT 100 yacTeld Ha MUILTHAP.

4. Cnoco6 1o 1.1, OTIIMYaroIIUiics TeM, YTO KOHIIEHTpaIys Mapranua cocrasiser 1000 HM.

5. Crioco6 1o 1.1, OTIMYalomuics TeM, YTO coepkaHue (pyKO3MINPOBAHHBIX TIMKAHOB PETYIHPYIOT IS
BO3JIeHCTBHS Ha () PEeKTOPHYIO PYHKIIMIO pEKOMOMHAHTHOTO OeTKa.

6. Croco0 1o 11. 1, JOTTOJTHUTEIHHO BKIIOYAIONTNI YOBIBAIOIINH TeMIIEPATyPHBIA CIBUT.

7. Crioco0 1o 11.6, OTIUYAIOIIHUKACS TEM, YTO TEMIIEPATYPHBIH CIBUT cocTaBisieT oT 36 mo 31°C.

8. Crioco0 1o 1.6, OTIIHYAIONTHICS TeM, YTO TEMIIEPATyPHBIM CIBUT MPOUCXOUT NIPH MEPEXo1e MEexay ¢a-
300 pocTa 1 (pa3oi MPoyIUPOBAHHMS.

9. Cnoco6 no 1.6, oTIuYaromuiics TeM, YTO TEMIIEPATYPHBIN CIIBUT IPOUCXOIHUT BO BpeMsl (asbl MpoIyu-
pOBaHMS.

10. Crioco6 mo 1.1, OTIIMYArOIIUICs TEM, YTO KIIETKa-XO3SMH MJICKOIHTAIOIIET0, HKCIPECCHpYIoIas pe-
KOMOHMHAHTHBIN OEJIOK KyJIBTHBHPYETCSI B NMEPUOJUYECCKOMN KYJIBTYpE, MEPUOJMYECKOH KYJIbTYpe C MOIIHUTKOH,
MPOTOYHOM KyJIbTYpE WIHM UX KOMOWHAIUH.

11. Cnoco6 mo .10, OTTUYAONIHMIACS TeM, YTO KyJIbTYpa MPEACTaBIsICT COO0U ephy3HOHHYIO KYIbTYPY.

12. Crioco6 mo 1.11, oTiiyaroniuiicst TeM, 9To nepdy3us BKIIIOYAET HEMPEPHIBHYIO Tepdy3Hro.

13. Crioco6 1o 1.11, OTIMYaronuiAcs TeM, 9TO CKOPOCTh MEPPY3UH SIBIISIECTCS TTOCTOSTHHOM.

14. Crioco06 mo m.11, oTmyaronuiicst Tem, 94To mepdy3us OCYIIECTBIACTCS CO CKOPOCTHIO MEHBIICH WU
pasHoit 1,0 pabodeMy cyTouHOMY 00BEMY.

15. Croco6 1o m.11, oTIuJaromuics TeM, 9To nep@y3usi JOCTUTAETCS IyTeM YepeIOBaHUs TaHTCHITAIb-
HBIX IIOTOKOB.

16. Crioco6 1o 1.1, oTmyarommuiics: TeM, 4To OMOpeakTop UMeeT 00beM, paBHBIA N0 MeHbInel Mepe 500 .

17. Crioco6 1o 1.1, oTiMyaromuiicst TeM, 4To OMOpeakTop uMeeT 00beM, paBHBIN 10 MeHbLIeH Mepe oT 500
J0 2000 1.

18. Crioco6 mo 1.1, OTIMYaroIMicsl TeM, YTO OHOpeakTop MMeeT 00beM, paBHBIH MO MEHBLIEH Mepe OT
1000 mo 2000 .

19. Crioco6 1o 1.1, OTIHYAomHMiics TeM, YTO GHOPEaKTOp MHOKYIHpPOBaH 1o MeHbeil Mepe 0,5x10° ke-
TOK/MIL.

20. Crioco6 1o 1.1, OTIMYaronuiicss TeM, 9To OECCBIBOPOTOYHAs KIETOYHAS KYJNbTypalibHas cpela Mpen-
cTaBisieT co00¥ nepHy3nOHHYIO KYIbTYPAIBHYIO CPELy.

21. Croco6 mo 1.1, OTIMYaoNIUiCS TeM, YTO KJIETKH-X035€Ba MIICKOIUTAIONIETO TPEJCTABISIOT COO0M
KIIETKU STMIHUKA KuTaiickoro xomsaka (CHO).

22. Crioco6 1o 1.1, OTIMYaomUiCs TeM, 9TO PEKOMOWHAHTHBIA OEJIOK MpeACTaBIsAeT COO0H TITMKOMPOTe-
WH.

23. Cnioco0 1o 1.1, oTIMYaromuiics: TeM, YT0 peKOMOWHAHTHBIH OEJIOK BEIOpaH M3 TPYHIIBL, COCTOSILCH 13
YeJIOBEUECKOTO aHTUTENa, TYMaHH3UPOBAaHHOTO aHTHUTENA, XMMEPHOTO aHTUTENa, PEKOMOMHAHTHOTO XHMEPHOTO
0eJKa WM IUTOKHHA.

24. Cnoco6 mo 1.1, OTIMYArOUIMCs TeM, YTO PEKOMOWHAHTHBIH OEJIOK, NMPOAYHHPOBAHHBIN KIETKOU-
XO3SMHOM MJICKOITMTAIOIIETO, SIBJISCTCS OYHMIICHHBIM M IPEJOCTaBIECH B COCTaBe (hapMaleBTHYECKH MpUEeMIIe-
MOi¥1 JIeKapCTBEHHON (hOPMEI.
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- MporHo3upyembii npodunb ayKO3MNMPOBAHK

7.,
6.5
o
Saesers B
01568826, 55"
§6‘02924] 5

4.5+
4
L L
& % B 8 & R w 2
500 55 7
Mapraxew, Meab pH
Dur. 6
s 250
X
0 [
g o 1«7
g A
g 150 -
3 1
>§ 100 ;}/, p
F: o, /
s 504 # s
§ / / /"?f’/f'
-
‘ 5 4% Adyro 6% AdyKo 8% Adyro
R YposeHb adyKO3HANPOBAHNSA
dur. 7
£
3 180
z 160 T
£ 140 47
8 7
£ 120~ T ;f;,
)g 100 / /’#
g 80- ¥ .
= s g
777
é 407 o -
5 20 < /{’
®
2.7% lan 25% lan 50% Tan
YpoBeHb KOHEUHOro B-ranakTo3uNUpPOoBaHUSA
dur. 8 -

@ EBpa3uiickas naTeHTHasi opraHusaums, EAMB
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