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CchliIKa HA POICTBEHHBIE 3asIBKH

CornacHO HacToAIIeH 3asBKe HCIpamuBaeTcs nproputeT B coorsercTBuu ¢ 35 USC § 119(e) B cooTBer-
CTBUH C TIpeIBApUTEIbHON 3assBKOW Ha Bhimady mareHTa CIIIA Ne 61/889815, momannoit 11 oxtsaops 2013 r.,
KOTOpast HOJTHOCTHIO BKIIFOYCHA B HACTOSIINHA JOKYMEHT TIOCPEICTBOM CCHUIKH.

O0/1acTh TEXHUKH, K KOTOPOH OTHOCHTCS HacToOs1Iee H3o0peTeHUe

Hacrosmee m300peTeHne OTHOCUTCS K KJIETKaM, KOTOPBIE XapaKTePHU3YIOTCS METabOIMIEeCKAM CIIBUTOM Ha
moTpebJieHNe JIJaKTaTa B KJIETOUYHOHM KynbType. [lepexon Ha MeTabommueckuii mpodmiib MOTPeOICHNS JIaKTaTa B
KyJbTYpE B CUCTEME IOCEBHBIX (PEPMEHTEPOB XapaKTepU3yeTcs OaronpusTHIMA 3G PeKTaMy Ha MPOU3BOJICT-
BEHHYIO KyJNbTypy. [Ipy HHOKYJSIIMK MPOU3BOJICTBCHHOTO PEaKTOpa KJICTKU MPOSBIAIOT Ooliee 3 (eKTHBHBIN
METa0OM3M JIaKTaTa ¢ HU3KOW CKOPOCTBIO MPOM3BOJICTBA JaKTaTa, HU3KMMH MAaKCHUMAJIbHBIME COJICPKAHUSIMHU
JIAKTaTa, PaHHUM IIEPEXOJIOM Ha MOTPEOJICHUE JIaKTaTa M, CICIOBATEIBHO, MOBBIIICHHOW MPOJYKTUBHOCTBHIO B
MCPUOTUYCCKON KYJIBTYpe KIECTOK MIICKOIHMTAIOMICTO C MOMMUTKONH. TakuM 00pa3oM, IpeayCMOTPEH YIIyUIICH-
HBIN CIIOCO0 KPYIMHOMACIITAOHOTO MPOU3BOICTBA OCIKOB U/WITH MOJIUTICIITAIOB B KJIETOYHOU KYJIBTYpE.

IIpenmecTBYONUI YPOBEeHb TEXHUKHU HACTOSLET0 H300peTeHHsl

Buonornueckne cpenctsa, B YaCTHOCTH OETKU ¥ TOJIMIIEITHIBI, BCE Halle pa3pabaThIBAIOTCS B KauecTBE
HOBBIX (hapMarieBTHYECKUX MPOIYyKTOB. CKOHCTPYHPOBAHHBIE KICTKH, KOTOPHIE MPOM3BOIAT HETHUIIMIHO BBICO-
KHe COofep KaHUsI KOHKPETHOTO MPEACTAaBIIONIET0 HHTEpeC OenKa, CTAHOBATCS KPUTHYECKH Ba)KHBIMHU IS yC-
MEITHOTO0 KOMMEPUYECKOTO MPOU3BOACTBA YKa3aHHBIX (apMaIleBTUIECKUX CpeacTB. KOHTpomb W ONTHMH3aLns
YCIOBHH KYJIBTHBHPOBAHMS KJIETOK ITOJBEPralOTCS M3MEHEHUSM W OKA3bIBAIOT 3HAYUTENFHOE BIMSHHE HA CO-
JIepKaHNe ¥ Ka4eCTBO MPOMU3BEACHHOTO B KyJIbType TEPareBTHUECKOT0 OeKa.

OOIIENPUHATEIM SIBJIICTCS TIPOU3BOACTBO OCIKOB MOCPEACTBOM KIETOYHOHM KYJIbTYpPHI B CIIOCOOE IEPHO-
JIMYCCKUX KYJIBTYD WM TEPUOJMUYCCKUX KYJIBTYp C MOMMUTKON. PaHHME cTauu pOCTa HHOKYJISATA IOCHE OTTau-
BaHUs (JIAKOHA BKIIIOYAIOT B ceOs KYJNHTHBHPOBAHUE KICTOK B 3aTPaBOYHOW KyJibType. Kak mpaBmio, KIeTKd
BBIPAIMBAIOT MPU YKCIOTCHIIMATEHOW CKOPOCTH POCTA, TAKOH KaK B OMOpPEAKTOpax ¢ CHCTEMOW MOCEBHBIX (ep-
MEHTEPOB, JIJIsl 00eCIIeUCHHUs HEMPEPHIBHOTO YBEITUUCHUS pa3Mepa W/ o0beMa KICTOYHOH momyJsiiuu. [Tocme
MPOTIOPIMOHATBHOTO YBEIMUEHHS KICTOYHOW MAcChl B pe3yibTaTe MPOXOXKICHHUS Yepe3 HECKOJBKO CTaIuid B
OmopeakTope KIETKH IEPEHOCIT B MPOM3BOJACTBEHHBIH OHOPEaKTOp, IMOKa KIETKH BCe eImle HaxonsaTcs B (aze
JKCIIOTEHINAIBLHOTO pocTa (dasza norapupmudeckoro pocta) (Gambhir, A. et al., 2003, J. Bioscience Bioeng,
95(4):317-327). Kak mpaBuio, CUMTAETCS HEXKEJATEIHHBIM TO3BOJIATh KIIETKaM B TEPHUOANICCKON KYJIBTYpE,
HaIpUMep 3aTPaBOYHON KyJIbTYpe, IEPEXOANTh B CTAIIMOHAPHYIO (pasy, MuHYS a3y JorapuMUIecKoTro pocTa.
CormacHo peKOMEHIAIMIM KyJIbTYPhl HEOOX0IUMO TIepeceBaTh, IIOKa OHW HAXOIATCS B (aze JIoTapupMUIECKO-
rO poCTa, 0 TOTO KaK KJIETKH, HAMPHUMEpP MPWIHIAIONINE KICTKH, JOCTUTAIOT KOH(IFOIHTHOCTH BCIICICTBHE
KOHTAKTHOTO TOPMOJKCHHSI, WM HAKOIUICHHE OTXOJO0B MHTHOMPYET POCT KIETOK, cpenu npouux npuwanH (Cell
Culture Basics, Gibco/Invitrogen Online Handbook, www.invitrogen.com; ATCC® Animal Cell Culture Guide,
www.atcc.org).

IMocne mepeHoca B MEPHOANICCKYIO KYJIBTYPY C MOIIMUTKON KIETKH KYJIbTUBUPYIOT B TCUCHUE OTIPEIICIICH-
HOTO MEPHO/ia BPEMCHH, MIPHU 3TOM OCYIIECTBIISIFOT MOHUTOPHHT ¥ KOHTPOJIb 32 COCTABOM CPEJIbI sl o0ecmede-
HUS BO3MOXXHOCTH TIPOM3BOJICTBA MPEICTABISAIOICIO MHTEpeCc Oeika Wik monmmenTuaa. [locie TOCTHKEeHUS
OTIPENIeIEHHOTO BBIXO/1a TMPOIYKTa MIIM YPOBHS KU3HECIIOCOOHOCTH KIJIETOK HAKOIUIEHHWE OTXOJO0B HIIM MCTOIIIE-
HHUE TUTATESIBHBIX BEIIECTB SBIIICTCS ONPENESIIAIONIIM IS PEICHUS O MPEKPaIleHIHH KyIbTHBUPOBAHIS, H OCY-
MIECTBIIAIOT BBIACTICHNAE MTPOU3BEACHHOTO OeNIKa MITH MOJIHIIENTHAA. 3a MocIeIHee ASCATIIICTHE OBIIH OCYyIIeCT-
BJICHBI MHOTOYHCJICHHBIC 3HAUYUTEIbHbIC JOCTIKCHHS, HAIIPABJICHHBIC Ha YIYYIICHUE BHIX0a PEKOMOMHAHTHO-
ro Genka, KOTOPHIA B HACTOSAIIEE BPeMsI TOCTUTaeT TUTPOB MOPsIKa TpaMMOB Ha JuTp. JlocTmxeHns B crocobax
TIPOM3BOJICTBA OEJIKa, a TaKKe B KOHCTPYHPOBAHNH KICTOYHBIX JIMHUAN M pa3paboTKe cpel sl KIIETOYHBIX KyJb-
TYp ¥ CUCTEM HOANUTKH BHOCAT CBOH BKIIaJ B YBEIHMUCHUH BbIX0/1a OeJKa.

IIpou3BOACTBO C HCIIOIB30BAHKUEM IIEPHOAMYCCKON KYIBTYPHI C TOJIUTKOMN MpeIycMaTpUBacT T00aBICHUC
HEOONMBIINX 00BEMOB MOMMUTKH JJI1 BOCIOJTHEHUS MUTATEIBHBIX BEUICCTB, HAXOMISIIUXCSA B OMOpEAKTOpE, IO
Mepe pocTa KIETOK W MPOU3BOACTBA MpoaykTa. CieayeT MOHUMATh, YTO KJIETKH MIICKOIUTAONICTO, KaK MPaBH-
JI0, XapaKTEePU3YIOTCS TCHICHIIMEH OCYIICCTBIATh HETPEPHIBHBIN METa0OIU3M YTICBOJIOB, YTO MPUBOIUT K Ha-
KOTUICHUIO JIaKTaTa, TAKUM 00pa3oM TpeOys JH00aBICHUS OCHOBAHUS JUIS HEWTpaIH3allMd MOJOYHOW KHCIIOTHI.
JloGaBrieHrie OCHOBAHMUS TIOBBIIIIACT OCMOJISIPHOCTH B KJIETOYHOH Cpelie, YTo, B CBOIO OYepeb, CHIIFHO OTPaHU-
YUBAET OOIIYIO TOCTIKUMYIO KU3HECITOCOOHOCTh /WM MPOAYKTHBHOCTh KJIETOK B OnopeakTope. Hakorenue
JIAKTaTa B CPe/ie HETaTUBHO BIIMSACT Ha POCT KJIETOK M SBJISIETCS OJHUM U3 PACIPOCTPAHEHHBIX (haKTOpPOB, Orpa-
HUYUBAIOMINX MAKCHMAJIBHYIO TIPOTYKTUBHOCTE, KOTOPAsk MOXET OBITh IOCTUTHYTA B MEPHOANICCKON KyIbTYpE.
B Tumu4HON MepruoInYecKo KIETOYHOW KYJNBTYpe POCT M MPOAYKTHBHOCTH MHTHOMPYIOTCS IOCHE TOTO, Kak
KOHIICHTPAITU JIAKTaTa B KYJIBType AOCTHTaeT npuOmm3utebHo 30-50 MM n/uiin KOHIICHTPAIUs aMMHaKa JI0C-
turaet 3-5 MM (Ozturk, S.S., Riley, M.R., Palsson, B.O., 1992, Biotechnol. and Bioeng., 39:418-431). B Ha-
CTOsIIee BpeMs IMUPOKO MPUMEHICMBIC CXEMBI IPEAYCMATPUBAIOT BOCIIONHCHHUE TUTATCIBHBIX BEIICCTB H pa3-
paboTKy OECCHIBOPOTOYHBIX CPEJl ¢ YCTAHOBICHHBIM XMMHYCCKHM COCTABOM JUIs MOIACPKKH HETPEPHIBHOTO
KJICTOYHOTO POCTA U ONTHMATBHON CEKPEIMU TPOTYKTA.

[ombITKH, OTHOCSIIUECS, B YACTHOCTH, K CHIDKCHUIO BBIXOJIa OTXOJIOB META00JIM3Ma, TAKUX KaK HaKOILIC-
HHUE JaKTaTa, B KICTOYHOH KyJIbType YIYUIIMIN 00IIee KOINIeCTBO KOHEUHBIX TUTPOB Oenka. YKa3aHHBIC TO-
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TBITKU C()OKYCUPOBAHBI HAa CIIOCO0AaX C MPUMCHEHUEM TEPUOIIMUCCKON KYIBTYPHI C MMOAMUTKON ¢ KOHTPOIHPYe-
MBIM COJCP)KAaHHEM TJIFOKO3bl WM OTPAaHHYCHHBIM COJICPKAHUEM MHUTATCIBHBIX BEIIECTB (CM., Hampumep,
WO 2004104186; US 8192951B2), ynydIIeHHBIX YCIOBUAX CPEIbl IS KyJbTUBUPOBAHUS KIETOK (HAIPUMED,
US 7390660; Zagari, et al., 2013, New Biotechnol., 30(2):238-45) wnu k1eTOYHONW HHXEHEPHH, BKIIIOUast B ceOs
HampaBlieHue PepMEHTOB B MIMKOJIUTHUECKH TyTh (Hampumep, Kim, S.H., Lee, G.M., 2007, Appl. Microbiol.
Biotechnol., 74, 152-159; Kim, S.H., Lee, G.M., 2007, Appl. Microbiol. Biotechnol., 76, 659-665; Wlaschin,
K.F., Hu, W-S., 2007, J. Biotechnol., 131, 168-176).

KonTponupyemasi moanuTKa KJIETOK HCIIOJIB3YeTCs B MOMBITKE MTOCTHYL Oojee 3PPeKTHBHOTO MeTabom-
yeckoro ¢enoruna (Europa, A.F. et al., 2000, Biotechnol. Bioeng., 67:25-34; Cruz et al., 1999, Biotechnol Bio-
eng, 66(2):104-113; Zhou et al., 1997, Cytotechnology, 24, 99-108; Xie, Wang, 1994, Biotechnol Bioeng,
43:1174-89). Tem He MEHEe ATO OCIOXKHACTCS TeM (DaKTOM, YTO HEIOCTATOYHOCTHh IMHUTATEIHHBIX BEIICCTB, a
Takxke ObICTpPBIC U3MCHCHMS, HAIIPUMEpP, KOHIICHTPAI[UN aMMHaKa, HaOJIFoJacMbIe B TICPUOMYCCKON KYIBTYpE C
MOJITUTKOMN C BBICOKOH IUIOTHOCTBIO KJICTOK, MOTYT WHAYIIMPOBAThH amonTo3 ("'MporpaMMHPYEMY0 KIICTOYHYIO
cmepth") (Newland et al., 1994, Biotechnol. Bioeng., 43(5):434-8). CienoBaTensHO, OOMETPUHSTHIA TOIXOI K
ONTHUMH3AIMHA COCTOUT B TOM, YTOOBI BHIPAIIIMBATH KJICTKH 0 YMEPEHHO BBICOKOMH IIJIOTHOCTH B TIEPHOIMYCCKON
KyJIbTypE C MOAMUTKOM M 3aTeM MPEAHAMEPEHHO HHIYIIHPOBATH MPOJIOHMPOBAHHYIO, IPOLYKTUBHYIO CTAI[HOHAP-
HyI0 (hazy, Harpumep, myTeM m3MeHenus temneparypsl uiau pH (Quek et al., 2010, Metab. Eng., 12(2):161-71,
doi: 10.1016/j.ymben.2009.09.002, Epub 2009 Oct 13).

OO6cyKaaeMple BBIIIE TEXHUKH ONTHMH3AINH ObLTH C(HhOKYCHUPOBAHBI Ha MIEPUOTUIESCKON KYJIBType C TOJI-
MUTKON KJICTOYHAS, X 3TOT 3aBUCHMBIN OT MUTATEIBHBIX BEIIECTB CIIOCOO HEOOXOIMMO adanTHPOBATh IS Kak-
JIOW KJIETKU-XO35IMHA, CKOHCTPYUPOBAHHOM JUTS TIPOM3BOJCTBA MPEACTABISIONIET0 HHTepec moaunentuaa. Cro-
cOOBI afanTauy KJICTOK K MOTPEOUTENSIM JIaKTaTa B KYJIbType KpaifHe HeOOXOIMMBI B MPOLECCE IPOU3BOACTBA
OHMOJIOTUYECKHUX TEPANEBTUUCCKUX cpencTB. ONTUMH3ANUS KICTOYHOW JTHMHHUU C METa0OJIHMYCCKUM (DEHOTHIIOM,
XapaKTePU3YIOIUMCS MOTPEOICHUEM JIAKTaTa, OKa3ajdach OBl MOJE3HON JUIT KOMMEPUYECKOTO IPOU3BOCTBA I10-
JIUTCTITHIOB.

KpaTkoe pacKpbIiTHEe HACTOSIIIET0 H300peTeHus

CornacHO HACTOSIIEMY H300PETCHHIO HMPEAYCMOTPEHBI KJIETKH M CIIOCOOBI KYJIbTHBHPOBAHHUS KJICTOK, B
KOTOPBIX IPOM30IIE] META0OINIeCKHid CABHI Ha MOTpeOJIeHHE jaKTaTta. MeTabOJUYecKd aJalnTHPOBAaHHBIC
KJICTKH SIBJISIFOTCS ONITUMAIbHBIMU ISl KPYITHOMACIITAOHOTO MPOU3BOACTBA OeIIKa.

CornacHO OJHOMY ACIEKTY HACTOSINEr0 M300pETeHHs MPEIyCMOTPEH CIOCO0 KYJIbTHBHPOBAHHUS KJIETOK,
NPeAyCMAaTPUBAIOIIKI IEPEHOC KIIETOK M3 MEPBOM KICTOYHOH KyJIbTYPHI BO BTOPYIO KJIETOUHYIO KYJIbTYpPY, IO-
CJIe TOTO KakK B MEPBOM KyIbTYPE MPOU30IIET META00IMICCKHUY CIBUT HA MOTPEOJICHHE JIAKTaTa B KIICTKAX.

CornacHo Jpyromy acmeKkTy HACTOSAMIETO0 W300peTeHHs MPEIYCMOTPEH CIIOCO0 KYJIETUBUPOBAHUS KIIETOK,
IpeyCMaTPUBAIOIINI KYJIbTHBHPOBAHUE KICTOK B IIEPBOU KICTOYHOM KyJIbTYpE, OMPEACICHUE TOTO, YTO METa-
0ONHMYECKHiA CIBUT Ha TOTPEOIICHHE JIAaKTaTa B KJIETKAX MPOU3OIIEHT B MEPBOM KICTOYHOM KYIBTYpe, H EPECHOC
KJICTOK BO BTOPYIO KJIIETOYHYIO KYJIBTYPY, MOCIEC TOTO KaK MPOH30IIET METa0OIHMICCKIIA CIBUT Ha MOTpeOICHUE
JIAKTAaTa B KIIETKAaX, MIPUYEM KOHIICHTPAIIMS JIAKTaTa BO BTOPOW KIETOYHOM KyIbTYpE MOKA3hIBAET YHCTOE IIO-
TpeOJICHHE JaKTaTa BO BPEMs KyJbTHBHPOBAHHUSA BTOPOM KyibTypsl. COIIaCHO OJHOMY BapHaHTy OCYILECTBIIC-
HHUS CIIOCO0 JMOTOJHUTEIBHO NMPEAYCMAaTPHBAET YMEHBIIICHUE HAKOIUICHHS JIAKTaTa BO BTOPO# KIETOYHON KYJIb-
Type 0 CPAaBHCHHIO C YKa3aHHBIM IApaMETPOM, ONPEACICHHBIM B HACHTHYHON B APYTHUX OTHOIICHHUSIX KJICTOY-
HOU KyJBTYpPE MPH WACHTHYHBIX B APYTHX OTHOIICHUSIX YCIOBHSX 3a MCKIFOYEHHEM TOTO, YTO IMEPEHOC KICTOK
BO BTOPYIO KJIETOYHYIO KYJIbTYPY MPOUCXOTUT IO TOTO, KaK B MIEPBOM KIETOYHON KYJIbTYPE MPOU3OIICI METabo-
JINYECKUMA CJIBHT.

CornacHO BTOPOMY acIieKTy HACTOSIIErO M300pETCHHS MPEIYCMOTPEH CIOCO0 MOTyueHUs Oelika, Tpeay-
CMaTPHUBAKOIIUI MEPEHOC KICTOK U3 MIEPBON KIETOYHON KYJIbTYPHI BO BTOPYIO KJICTOYHYIO KYJIBTYPY, TOCIE TOTO
KaK MPOMU30IICT META0OINISCKUN CIBUT HA MOTPCOJICHUE JIAKTaTa B KJIETKAX, U MOJICPKAHUEC BTOPOH KIETOU-
HOW KYJIbTYPHI B TCUCHHE HEKOTOPOTO IEPHOAa BPEMEHH TaK, YTOOBI OCJIOK HAKATUTUBAJICS B KICTOYHOU KYJBTY-
pe. CormacHo poJICTBEHHOMY acleKTy COTJIACHO HACTOSIIEMY H300pPETCHHUIO MPEIyCMOTPEH CIIOCO0 MPOM3BOI-
cTBa OeiKa, IpeayCMaTPUBAOIINI KyIbTHBHPOBAHNE KICTOK B MIEPBO# KJIETOUYHOU KYJIBTYpE, ONMPEICICHUE TO-
ro, 9T0 MeTabOJNYECKUi CABUT HA IOTPEOICHHE JaKTaTa B KJIETKaX MPOU3OIICT B IEPBOM KIETOYHOU KyJIbTYpE,
MEPEHOC KJIETOK BO BTOPYIO KJIETOYHYIO KYJIBTYPY, ITOCIE TOTO KaK MPOU3OIIC]T METAO0INISCKHI CABUT Ha I0-
TpeOJICHHE JTaKTaTa B KJICTKAX, U MMOAACPKaHHEe BTOPOM KICTOYHOM KyJIBTYPHl B TEUYCHHE HEKOTOPOTO IEPHOIA
BPEMEHH TaK, YTOOBI OCJIOK HAKAIUIMBAJICS B KJICTOYHOM KynbType. COTIacHO OJHOMY BapHAaHTY OCYIIIECTBICHUS
Croco0 JOIMOJHHUTEIBHO MPEAYCMATPUBACT YBEINYCHUE MPOAYKTHBHOCTH BO BTOPOH KICTOYHOH KyJIBTYpE IIO
CPaBHCHHIO C YKa3aHHBIM MApaMETPOM, ONPEACICHHBIM B HICHTUYHOMN B APYTHX OTHOMICHHUAX KICTOYHOU KYJb-
Type NP HICHTUYHBIX B IPYTHX OTHOIICHUSIX YCIOBHUAX 328 UCKIFOUECHUEM TOTO, YTO MEPEHOC KIETOK BO BTOPYIO
KJICTOYHYIO KYJBTYPY MPOUCXOJUT IO TOTO, KaK B MEPBOU KICTOYHOW KYJNBType MPOU3OIICT METa00INIeCKUN
CIIBHT.

CornacHo TpEThEMY acleKTy HACTOSAIICTO M300pPETCHUS MPEIyCMOTPCH YIIYUIICHHBIA CIIOCOO KYJIBTHBH-
pOBaHUs KJICTOK, MPH KOTOPOM KIICTKH COJEPXKAT I'eH, KOJAUPYIONIMHA MPECTABISIONMNN HHTEPEC MOJIUIICIITH],
NpeAyCMAaTPUBAIOIIKI CIICAYIONINE CTAAUN: KYJIbTHBUPOBAHKME KIETOK B IMIEPBOH KIIETOYHOMN KYJIBTYpE, HOAICP-
JKaHHE MIEPBOM KJICTOYHOM KyJIBTYPHI IIPH YCIOBUAX, KOTOPBIC 00CCIICUHNBAIOT HAPAIIMBAHUE KICTOYHON MacChI,
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MIEPEHOC KJIETOK BO BTOPYIO KJIETOYHYIO KYJBTYPY, IOCIIE TOTO KaK MPOU30IIEN METabOINUECKHH CIABHUT Ha TO-
TpebJIeHUe JTaKTaTa B KJIETKax, MOIep)KaHne BTOPOH KIIETOYHOM KyJIBTYpPBI IIPH YCIOBUSX, KOTOpBIE 00ecTedn-
BAaIOT HKCIIPECCHIO MPEICTABISIONIETO HHTEPEC TOJIUIIENTH A, U cOOP MPEACTABIAIONIET0 HHTEPEC MOIUIETITHA
W3 BTOPOH KJIETOYHOH KyJNbTyphl. COTIIACHO OJHOMY BapHaHTy OCYIIECTBIICHHUS CIIOCOO IOTIOIHUTEIHHO MPEIy-
CMaTpHUBAET ONpEACICHNE TOT0, YTO B IMEPBOH KIETOUHOM KYIbTYpE MPOU30IIE] METaOOINIEeCKHI CABHUT Ha TIO-
TpeOJIeHHe JTaKTaTa B KIETKaX.

CornacHO YeTBEPTOMY acIleKTy HACTOAIIEr0 N300peTeHUs MPeayCMOTpPEH YIydIISHHBIH CIoco0 moryde-
HUS TIOJIMIENITHAA B KIETOYHOW KYJIBType, MPEeAyCMATPUBAIOIINI CIEIyIOIINe CTaJAWN: TPAHCPEKIHA KIETOK
JHK, xonupyromeil npeacTaBI[OMUi HHTEpec MOIUMNENTU, KyJIbTUBUPOBAHNE KIETOK B NMEPBON KIETOUYHOU
KyJIbType, EPEHOC KIETOK BO BTOPYIO KJIETOYHYIO KYIbTYpY, ITOCIE TOrO KaK MPOM3OLIEN METa0OINYECKUH
C/IBUT Ha NOTpeOJIeHNe JIaKkTaTa B KJIETKaX, IPHYeM IPEICTABISIONINN HHTEPEC TTOJUIENTH]] SKCIIPECCUPYETCS
MPY YCIOBHUSX BTOPOU KICTOYHOM KYJIBTYPHI, U MOJICPKAHUE BTOPOH KIICTOYHOMN KYJIbTYPHI B TCUEHUE HEKOTO-
poro nepuoaa BpeMeHH Tak, YTOObI OJMIENTH] HaKallJIBaJlICs B KIETOYHOH KynbType. CorinacHo ofHOMY Ba-
PHAHTY OCYIIECTBIICHHUS CIIOCOO JOMOIHUTENBHO MPEIyCMaTPUBAET ONpE/eICHHE TOr0, YTO B MEPBOH KIIETOY-
HOU KyJIBTYpEe MPOU30IIeT METAa00INIECKHUI CIBUT Ha MOTPEOIICHNE JIaKTaTa B KIETKAX.

CornacHO MATOMY acIeKTy HACTOSIIEro M300peTeHHS MPEIyCMOTPEH CIOCO0 MONyYeHHs XapaKTepu3yro-
Ielcss MeTa0OIMYECKIM CABUTOM KJICTOYHOM JIMHUH, IPEIyCMAaTPHUBAIOIIINA CISAYIONIIE CTAIUH: TTOAICPKAHHEe
KJICTOYHOW TMOMYJISAIIUH B TIEPBON KJIETOUYHOW KYJBType IPH YCIOBHUAX, KOTOPHIe 00ECTICUYMBAIOT HapaIHMBAHNE
KJICTOYHOW MAcCHl, OTIPENIeNIeHUe TOTO, KOT/Ia MPON30IIeNl MeTaOOIMYECKHi CIBAT Ha MOTpeOJIeHNEe JaKTaTa B
KJIETKaX, MepeHoc (ppakiuy KIETOYHON MOMYISAINN W3 TEPBOH KIETOYHOH KyNbTYpHl BO BTOPYIO KICTOYHYIO
KyJIbTYpY, HOCIIC TOTO KaK IPOU301Ie] MeTabOIMYeCKnil CIBUT Ha IMTOTPEOJICHNE JIaKkTaTa B KJIEeTKaX, HOoJIepKa-
HHE KJIETOYHOH IMOIYJISIIUU BO BTOPOH KIETOYHOM KyJIBTYpE B TEYCHHE HEKOTOPOTO IIEpHo/ia BpeMEHH U HeoOs-
3aTeNIbHO cOOp KJIETOK C TOJIyYEHHEM TEM CaMbIM XapaKTepU3yIOMIEHCsT MeTaO0IMUECKUM CIIBUTOM KJICTOUHOMH
JIHUY.

CornacHO APYroMy acleKkTy HacTOSILNEro M300peTeHHs] MPeayCMOTpEeHa XapaKTepH3yromasics MeTadoIu-
YECKHM CJBHIOM KJIETOYHAS JIMHUS, TMOJXy4EeHHAs JIOOBIM M3 PACKPHITHIX B HACTOSIIEM JOKYMEHTE CIOCOOOB
COTJIACHO HACTOSIIEMY H300PETCHHUIO.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS XapaKTepU3YIOMAsACcs METaOOIMIECKUM CIABUTOM KIIET-
Ka COJIEPIKHUT IOCIIEAOBATEIHLHOCTh HYKJICHHOBON KHCIIOTHI, CTAOMIFHO WHTETPHUPOBAHHYIO B KIIETOYHBII T€HOM,
MPUYEM TOCIEIO0BATENIFHOCTh HYKIEHHOBOW KHCIIOTHI KOIMPYET NMPEICTABISIOMNNA HHTEPEC IMOJUNCTITHA WIIN
6emok. CoriacHO OpyruM BapHaHTaM OCYIIECTBICHHS XapaKTePHU3YIOMascs MeTabOINIeCKAM CIBUTOM KIIETKa
COJIEPIKUT IKCIIPECCHOHHBIN BEKTOP, KOIUPYIOIINH MPECTaBISIOIINI HHTEPEC MOJMIIETITH/T HITH OETIOK.

CornacHO OHOMY BapHaHTy OCYIIECTBJIECHUsS METa0OIMYECKUH CABHTI Ha MOTpeOJIeHHe JaKkTaTa oOHapy-
JKMBAIOT C MTOMOIIBIO M3MepeHuit pH, copepkaHust 1akTaTa WJIM OCHOBaHUS B IIEPBOW KIETOYHOH KynbType. Co-
TJIACHO APYI'MM BapHaHTaM OCYIIECTBICHHS KIETKH MEPEHOCST BO BTOPYIO KJIECTOUHYIO KYJbTYpY, KOraa oOHa-
pyXHBaIOT noTpedieHue akrara. CoriacHO JpYruM BapHaHTaM OCYIIECTBICHHUS METa0OJIMUECKHH CIBHUT Ha
NoTpeOIIeHNe JIaKTaTa 0OHAPY>KUBAIOT ITOCiIe MOBBIIIEHHS pH B epBoii cpene Ui KyIbTHBUPOBaHHS KIETOK 0e3
nobaBneHus: ocHoBaHusA. COTJlacCHO JPYTMM BapHaHTaM OCYIIECTBIICHUS METaOOIMUECKHd CIBUT Ha MOTpebIe-
HHUE JIaKTaTa OOHAPYKMBAIOT, KOTJAa YPOBHH COJECPXKAHMS JIAKTaTa B MEPBOM KIETOYHOH KyJIbTYpe BBIXOIAT HA
rrato. CorylacHO IpYTMM BapHaHTaM OCYIIECTBICHHUS CIIOCOO TOMOITHUTENHFHO IPEAyCMaTPUBACT ONpEAeICHIE
METa0OIIMYECKOTO COBUTa, IpeayCcMaTpHUBaolee cieayromee: n3Mepenue pH B mepBoi KIETOYHOH KyIbType,
no0aBiieHHEe OCHOBaHUS IS MTOAICp KaHUs 3Ha4eHUs pH BEBIIE 331aHHOTO HIDKHETO Ipeferna, OnpeaesieHie To-
O, 4TO 3HayeHue pH BbIlIe 3a7aHHOTO HIDKHETO Ipejeia B TEUCHHE MOCIIEI0BATENILHBIX BPEMEHHBIX HHTEpBa-
JIOB, ¥ TIpeKpalieHne 100aBlICHNsI OCHOBAHMS C ONPEIEIICHHEM TeM CaMbIM, YTO B IIEPBOI KJIETOYHON KyJIbType
MPOM30IIEN META0OINYECKUH CABUT Ha OTPEOICHNE JTaKTaTa.

CornacHO IpyruM BapHaHTaM OCYLIECTBIICHHS METa0OIMYECKUH CIBUT Ha MOTpeOJIeHUE 1akTaTta oOHapy-
JKMBAIOT C ITOMOIIBIO MHIUKATOPOB MJIM MPOJYKTOB KJIETOYHOTO MeTab0IM3Ma, BKIIoYas 0e3 orpaHMYeHUs Mo-
TpeOJICHUEe KUCIOPOia U TaKKEe METa0OIHTHI, KaK TIIMINH, TPUNTO(aH, (CHUIATaHH, aJCHUH, TATbMUTHHOBAS
KHCJIOTA, TIIyTAaMHUHOBAs KUCJIOTa, METHOHHUH | acnaparuH. COriacHO IpyroMy BapHaHTy OCYIIECTBICHUS MeTa-
OONMYECKHA COBUT Ha TOTpeOJIieHUE JIaKTaTa OOHAPYKHBAIOT C MTOMOIIBI0 METAO0O0JIOMUYECKOTO aHajM3a HIIH
MIPOTEOMHOTO aHAJIN3A.

CornacHO OJHOMY BapHaHTY OCYIIECTBIICHHS METaOONIMYEeCKHH CABHT TMPOHUCXOAWT, KOTAA KIETKH BBIXO-
AT U3 ($aspl JorapuGMuueckoro (T.e. SKCIMOTCHIMAIBHOTO) POCTa B MEPBOM KIETOYHOH KyibType. CorilacHO
JIPYrOMY BapHaHTy OCYIIECTBICHHS KICTKU IMEPEHOCST IIOCIE TOTO, KaK KJIETKH BEIXOIAT W3 (a3sl JorapupmMu-
YeCKOro pocTa B EPBOM KJIETOYHOH KYJIBTYpE.

CornacHO APYroMy BapHaHTY OCYILECTBICHHS METaOOIMYECKUI CIBUT MPOHMCXOIUT, KOTJa KJIETKH JI0C-
TUrM (Da3bl CTAIIMOHAPHOTO POCTA B IEPBOH KIETOYHOH KysbType. COrlIacHO APYroMy BapHaHTy OCYILIECTBIIE-
HUS KJICTKH TIEPEHOCST II0CE TOT0, KaK KJIETKH JOCTHIIM (ha3bl CTAIMOHApHOTO POCTa B MEPBOH KIETOYHOM
KYJIBTYpE.

CornacHO OHOMY BapHaHTy OCYILECTBJICHHS METa0OINYECKUH CABHUT MPOMCXOAUT B NEPBOH KIETOYHOM
KyJIbType Ha 3 IeHb WK Yepe3 3 IHS pocTa KICTOK B IEPBOH KIETOYHOH KyiIbpType. CoriacHO ApyroMy BapHaH-
Ty OCYIIECTBIICHUSI META0OJUIECKHI CABUT MPOUCXOIUT B TIEPBON KJIETOUYHOH KyNbType Ha 3,5 MeHb WK depes
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3,5 nHs pocTa KJIETOK B IEPBOM KJIETOUHOM KyJBTYpe.

CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIICHHS NepBas KJIETOYHAs! KyJIbTypa MpeiCTaBisieT co0oi 3a-
TpaBOYHYIO KynbTypy. COrslacCHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS BTOpas KJIETOYHAs KyJIbTypa Mpen-
CTaBISAET COOOM MEPUOTNIECKYIO KYIbTYPY € MOANUTKOH. COTJIaCHO IPYTMM BapHaHTaM OCYIIECTBIICHHS BTOpast
KJIETOYHAs KyJIbTYypa MPEICTAaBIAET cOO0M MPON3BOACTBEHHYIO KyIbTypy. CoTTacHO ApyruM BapHaHTaM OCyIIe-
CTBJICHUS KYJITHBHPOBAHNE BTOPOH KIIETOYHOH KyJIBTYpPHI OCYIIECTBILIOT B IPON3BOJICTBEHHOM OHOpEaKTOpeE.

CornacHO IpyruM BapHaHTaM OCYIIECTBICHHUS KIETKH MEPEHOCAT BO BTOPYIO KIETOYHYIO KYNbTYpy NpH
HAYa/IbHON MIOTHOCTH KIIETOK, COCTABIISIONIEH Goblle ueM WM paBHO# mpubmusutensro 0,5x10° kieTox/m.
CoriacHO HEKOTOPHIM BapHaHTAM OCYIIECTBIICHHS KIETKH MEPEHOCAT BO BTOPYIO KJIETOUHYIO KYJIBTYpY HpH
HAYaIBHOW TUIOTHOCTH KJIETOK, COCTABIISIOIICH MPUOIH3UTEIBHO O,5-3,O><106 KJIETOK/MIL.

CornacHO HEKOTOPHIM BapHAHTaM OCYIIECTBIICHUS KOHIICHTPAIIHS JIAKTaTa BO BTOPOH KIETOYHOU KyJBTY-
pe MOoKa3bIBaeT YUCTOE NOTpeOIeHNe JIaKTaTa, HalpUMep YHCTOe MOTpebJIeHUe JIakTaTa JJocTuraercs Ha 2, 3, 4
unu 5 fAeHs win depes 2, 3, 4 unu 5 aHel pocTa KJIETOK BO BTOPOH KJIETOYHOH KynbType. CormacHo ApYruM Ba-
pHaHTaM OCYIIECTBJIICHUsSI YMEHbIICHHE HAKOIUICHMs JIaKTaTa IMpPEACTaBIseT cOO0H CHM)KEHHE MaKCUMAaJIbHOU
KOHIICHTPAIMH JIAKTaTa BO BTOPOI KJIETOYHOH KynbType. COrjiacHo APYruM BapHaHTaM OCYIIECTBICHUS CHIKE-
HHE MaKCHMaJIbHON KOHILEHTPAIMH JIaKTaTa IIPOUCXOANUT BO BTOPOH KIETOYHOH KyJIbType Ha 5 JEHb WM Yepes3
5 mHE# pocTa KIETOK BO BTOPOHM KJIETOUHOH KynbType. CorilacHO ApYrMM BapHaHTaM OCYLIECTBIICHHS MaKCH-
MalbHasi KOHIIGHTPAIUS JaKTaTa BO BTOPOH KIETOYHON KYyJIBType COCTABISIET MEHBIIIE YeM MPHONN3UTENBHO 6,
5, 4, 3, 2 T/ Wi MeHbIIIe YeM MPUOTU3UTEIHHO | T/,

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHS HACTOSIIETO M300peTeHHs KIeTKa WIIN KIETKH BBIOpa-
HBI W3 TPYMIBI, cocrosimend u3 crnenyromero: kiertka CHO, COS, perunanpHas kieTka, kietka Vero, CV1,
HEK293, 293 EBNA, MSR 293, MDCK, HaK, BHK21, HeLa, HepG2, WI38, MRC 5, Colo25, HB 8065, HL-60,
Jurkat, Daudi, A431, CV-1, U937, 3T3, kunetka L, xirerka C127, SP2/0, NS-0, MMT, PER.C6, MBIIIIHHBIE JTMM-
(onmHBIC KIICTKH U KJIETKH MBIIIMHOW THOPHIOMBI.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢wur. 1 n3o6paxkeH MOCEBHOM COCYH C MPOM3BOAAIIEH CINTHIN Oenok xietouHoi muaueir CHO, koTo-
PBIH HCHOJTB30BAIIH VISl MHOKYJISALIUH [TPOM3BOICTBEHHBIX OMOpeakTopoB B mapajuiessix npu (¢ur. 1A) tpex pas-
JWYHBIX METa0OJIMYECKUX COCTOSHUAX (M3MepeHHe pH B pesxrMe peabHOTrO BPEMEHH M M3MEpPEHHE ConepiKa-
HUS JIaKTaTa B aBTOHOMHOM PEXHME) M KomdecTBaxX >ku3HecrnmocoOHbX kieTok (VCC). Taxke moka3aHO TO-
TpeOJieHrne OCHOBaHUS, HOPMHUPOBaHHOE K | 1yt moceBHOrO cocyxna. [lapamerpsr (Bpems, pH, conepxanne nax-
tata, VCC ¥ cofepxaHue OCHOBAHWS) I KOKIAOW KIETOYHOM KynbTyphl (ycimoBue Ne 1, 2 u 3), miist KoTopoi
KJICTKH TIEPEHOCHIIN B MIPOM3BOJCTBCHHBIE OMOPEAKTOPHI, YKa3aHBI OCIBIMH NMPSAMOYTOJBHUKAMHU (ITyHKTHpPHAS
nuHAA). Bee mpon3BoaCcTBEHHBIE OMOPEaKTOPH! (PYHKIIMOHUPOBAIN MPH OJAWHAKOBBIX YCIIOBHAX SKCIUTyaTaIlHH.
[Tokxa3aHo BO3/EHCTBHE Ka)XI0H CHCTEMBI MTOCEBHBIX (PEPMEHTEPOB M €€ METabOIIMIeCKOTO COCTOSHHSA Ha TUTP
6enka (¢ur. 1B) u nakrara (pur. 1C) B nmpousBoacTBeHHOM OMopeakTope. JIMHMM, OTpa)karolue OCHOBHYIO
TEHJCHINIO, XapaKTePHYIO Ul IIPOU3BOJCTBEHHOTO OMOPEaKTOpa, MPEICTaBIISIOT CO00H cpelHee 3HaYE€HHE OT
OMOpeakTOpPOB B IBYX MapajuieNsiX, MPH 3TOM IUIAHKH MOTPEIIHOCTEH MPEeACTaBIAIOT + OJHO CTaHTApTHOE OT-
KJIOHEHHE.

Ha ¢ur. 2 n3o0pakeH mMoceBHOH coCya ¢ mpou3Boasiel antureno kierounor auaued CHO, xoTopsrid
MCIIOJIb30BAIIN JUISI MHOKYJISIIUK POU3BOJICTBEHHBIX OMOPEAaKTOPOB B NapauIeNIsiX B XUMHIECKH YCTaHOBICHHOM
crioco6e mpu (¢ur. 2A) deThIpex pa3IMYHBIX META00IMUECKUX COCTOSIHMAX (M3Mepenue 3HadeHus pH u conep-
JKaHWS JIAKTaTa B aBTOHOMHOMY pPeXHMe) M KOJMYeCTBaX JKU3HECTIOCOOHBIX KieToK. Ilapametpsr (Bpems, pH,
conepkanne nakrata 1 VCC) i KaxIoi KIeTOYHOH KyabTyphl (ycinoBue Ne 1, 2, 3 u 4), 11t KOTOPO# KIETKH
MIEPEHOCHIIN B TIPOM3BOJICTBECHHBIE OMOPEaKTOPHI, yKa3aHbI OSBIMU MPSMOYTOIBHUKAMH (ITyHKTHPHBIC JIMHUH).
Bce nponsBoacTBeHHBIE OMOPEaKTOPHI (YHKIMOHUPOBAIN MIPH OJAWHAKOBEIX YCIIOBHSX IKCIUTyaTaIllH. Y CIIOBHE
Ne 1 yrpaunBanoch yepe3 ofHy Heaelnmo. Takke MoKa3aHo BO3JEHCTBUE Ka)IOH CUCTEMBI IIOCEBHBIX (DepMeHTe-
POB U e METabOJIUIECKOTO COCTOSTHUS Ha TUTpP Oenka (¢ur. 2B) u Hakomnenue akrara (pur. 2C) B Ipou3Bo-
CTBEHHOM Omopeaktope. JIMHNH, OTpakarolie OCHOBHYIO TEHJICHIIMIO, XapaKTEePHYIO /ISl POU3BOJICTBEHHOTO
OuopeakTopa, MPEACTaBISAIOT COO0H cpeHee OT OMOPEaKTOPOB B ABYX HapaulelisiX, IIPU 3TOM IUIAHKH ITOTpell-
HOCTEH MPECTaBIAIOT + OTHO CTAHAAPTHOE OTKIOHEHUE.

IMoapoGHoe pacKkpbITHE HACTONAILETO H300peTeHUS

CrenyeT MOHMMATh, YTO HACTOsIIee N300peTeHHEe He OTPaHNYEHO KOHKPETHBIMH CIIOCOOAMH M ONMCAHHBI-
MU SKCIIEPUMEHTAILHBIMA YCIOBHAMH, IOCKOJIBKY TaKHE CIIOCOOBI M YCIOBUSI MOTYT M3MEHAThCS. Taxoke cieny-
€T MOHMUMATh, YTO TEPMHHOJIOTHSI, UCTIONb3yeMasl B HACTOSIIEM JIOKYMEHTE, MPEACTaBICHA UCKIIOUYUTEIBHO C
[ENBI0 OMMCAHUS KOHKPETHBIX BAPHAHTOB OCYIICCTBICHNUS, M HE TIPEAYCMOTPEHO, YTOOBI OHA SBJSUIACH OTPaHH-
YUBAIOMIEH, TOCKOJIEKY 00BEM HACTOSIIETO0 H300pEeTEeHNUs OnpeAesseTcs: GopMyIIoil n300peTeHNSI.

Hcmonb3yeMble B HACTOSIIEM OIMCAHWU HM300pETeHHs W TpuiaraeMoi Gopmysie uzoOpeTeHus (Hopmbl
€AMHCTBCHHOTO YHCIIa BKIIFOYAIOT B Ce0s CCHIIKM Ha (POPMBI MHOXKECTBEHHOTO YHCIA, €CIH TOJBKO KOHTEKCT
SICHO He TUKTYeT uHoe. Takum oOpa3om, HallpuMep, CChUIKa Ha "crmoco0" BKIIIOYAET B ceOsI OJMH HITH HECKOJILKO
Croco0OB W/MNM CTAIWi THIIA, ONMMMCAHHOTO B HACTOSIIEM JOKYMEHTE W/MIIM KOTOPHIH CTaHET OYEBHIHBIM CIIE-
[IAJIMCTaM B HACTOSIIEH 00JaCTH TEXHUKHU TIPH YTEHUH HACTOSIIIETO PACKPBITHS.
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Ecnu He yka3aHo MHOe, BCe UCIIONb3YeMbIE B HACTOSINEM JOKYMEHTE TEXHHUYECKHE M Hay4HBIC TEPMHUHEI
MMEIOT TaKkoe e 3HaYeHUe, KOTOpoe B OOJBLIMHCTBE CIIyYaeB HMOHSTHO CICIMAIMCTY B HACTOSIIEH 001acTH
TEeXHUKH, K KOTOPOH NMPHHAMICKUT HACTOAIIEe M300peTeHHe. XOTA MPH MPAKTHIECKOM OCYIIECTBICHUU Ha-
CTOSIIIET0 M300PETEHNSI MOTYT OBITh MCIIOJIE30BaHEI JIOOBIC CIIOCOOBI M MaTepHalbl, CXOIHBIE WM KBUBAJICHT-
HBIE OTIMCAaHHBIM B HACTOSIIEM JOKYMEHTE, Jajiee OMMCAaHBl KOHKPETHBIE CIIOCOOBI M MaTepHaisl. Bee mybnmka-
IIUH, YHOOMSHYTBIE B HACTOAIIEM JOKYMEHTE, IOJHOCTHIO BKIIOYEHBI B HACTOSIINN JOKYMEHT MOCPEICTBOM
CCBUIKH.

Knerounas kynpTypa.

Hcnonp3yemas B HacTOsILEM JOKyMeHTe (pasa "meproaudeckas KyapTypa' WM "TepuoandecKuil pexum”
Ipe/CTaBIsieT co0ol (pa3y, KOTopasi OTHOCUTCS K YCTaHOBKE (HalpHMeEp, COCyIy AJs KyJbTHBHPOBAHUS), KO-
TOpas 3arojiHeHa KIETKaMH M XapaKTepU3yeTcsl HCXOAHBIM MOJIHBIM paboynM 00BEeMOM Cpejibl, KOTOpasi HUKO-
r7ia He 3amensiercs. B Takoi meproiyeckoil KylbType Bce KOMIIOHEHTHI JJIsl KYJIBTHBHPOBAHHUS KICTOK IOCTaB-
JSFOT B COCYA JJIs KyJbTHBHPOBAHUS B Havaje Mpolecca KyabTHBHPOBaHUS. KylnbTHBHpOBaHHE, KaK MPaBHUIIO,
MPOUCXOJNUT A0 TEX IMOp, MOKa HEe MCUEPHAIOTCS MUTATEJbHBIC BEIIECTBA MM OTXOABI HE JOCTHUTHYT TOKCHYe-
CKUX YPOBHEH M KJICTKH MPEKPATAT PacTH.

Hcmone3yeMas B HaCTOAIIEM JOKyMeHTe (pasa "3arpaBodHas KyiabTypa" min "cHUcTeMa MOCEBHBIX (ep-
MeHTepoB" (KOTOpas Takke Ha3bIBaeTcs ''CHCTEMa JJIsi HHOKYJISAIMK') BKJIIOYAET B C€0S HCTOYHUK WHOKYJISIIAN
KJICTOYHOW TOMYJISIIHHN, KOTOPBIH, KaK MPEeIyCMOTPEHO, Pa3MHOXKACTCS B IEPHUOAMUECKON KYIbType, W CEPUU
MePUOTUIECKUX KYNbTYyp, IIOKa OHU HE OYyAyT TOTOBHI K IMPOMBIIIICHHOMY MacmTady. [Ipomecc HapammBaHus
KJIETOK B CHCTEME TIOCEBHBIX (DePMEHTEPOB MPENCTABIICT HAYaIbHYIO (ha3y pocTa KIETOK, WiH (a3y pocTa HHO-
KyJIsITa, 10CJIe OTTauBaHUS 3aMOPOXKCHHBIX KJIETOK. VHTEepBaa MEXAy OTTaMBaHHEM KJICTOK M HAKOIUICHHEM
JOCTaTOYHOW KJIETOYHON MaccChl, YTOOBI MHOKYJIMPOBAaTh NPOM3BOACTBEHHBIH OMOpEaKTOp, cocTaBisieT (azy
HapaliBaHUs B CHCTEME ITOCEBHBIX (epMeHTepoB. KieTounas Macca MOXET MPOIOPIHOHAIBHO YBEINYNBATHCS,
MPOXOAS Yepe3 HECKOJIBKO CTaANi B OMOpEeaKkTope B 3aTPaBOYHOMN KYJBTYpPE, M KIETKH BEIPAIIUBAIOT B CpeIe JUIs
KyJIbTHBUPOBAHUS KJIETOK IPH YCIOBHUSX, OJArONPHUATHBIX AJISI BEDKUBAHUS, POCTAa M JKU3HECIIOCOOHOCTH Kile-
TOYHOU KynbTypsl. Clemyer MOHNMAaTh, YTO CHCTEMa IOCEBHBIX (PEPMEHTEPOB MPEAYCMOTPEHA IS TOTO, YTOOBI
cAenaTh MaKCHMaJbHOH (ha3y IKCIOTEHIHAIBHOTO pOCTa WM AOCTHYh MAaKCHMAaJbHON CKOPOCTH pocTa IJis
KOHKPETHOTO THIa KJIETOK, ITOJIeKAIIero KyIbTuBupoBanmio. Clie1oBaTeIbHO, TACCHPOBAHIE KJIETOK M3 OJTHO-
ro GmopeakTopa IH COCyIa B IPYTOM MOXKET MPEACTABIATE COOOH OJMH ITyTh JOCTIDKEHHSI MAaKCUMAIIBHON CKO-
poctu pocta. TouHsle ycinoBus OyAyT BapbHpOBAaTh B 3aBUCHMOCTH OT THIIAa KJICTOK, OpPraHMU3Ma, U3 KOTOPOTO
MPOMCXOIAT KIETKH, ¥ TMPHPOJIBI U XapaKTepa 3KCIPECCHPOBAHHOTO MOJIMNENTHAA min Oenka. COBUT Ha MeTa-
60JIM3M, XapakTepu3yIomuiics NOTpeOIeHHEM JIaKTaTa, MOXKET HMPOUCXOIMTh WM MOXKET OBITh OOHapy»eH B
71000M M3 COCYJIOB B CUCTEME HapalluBaHUs KIETOK B IIOCEBHBIX ()epMEHTEPAX.

Hcnonp3yemas B HacTosIeM JAOKyMeHTe (pasa "mepuoaudeckas KJIeToYHas KyJIbTypa ¢ MOJIUTKON" HiH
"mepuoandeckas KylbTypa ¢ HOAMUTKON" OTHOCUTCS K NEPUOJUUECKON KyIbType, Al KOTOPOil XapaKTepHO To,
YTO KJIETKH YKMBOTHOTO M KyJbTYpaJIbHYIO Cpeay HOCTaBJISIOT B COCYX Ul KyJBTHBHPOBAHHWS M3HAYAJILHO U
JIOTIOJTHUTENbHBIC TUTATENbHBIE BEIIECTBA Ul KYJIbTUBHPOBAHMS MEUICHHO I00ABISIOT, HENPEPHIBHO WM C
JTUCKPETHBIMHE IIaraMH TPHUPAIICHUS, B KyJIbTYPY BO BpeMs KyJIbTUBHPOBAHUSA, C IEPHOIHMIECKIM COOPOM Kile-
TOK W/WIH MPOIYKTa Tepe MPEeKpalieHneM KylIbTHUBHPOBaHHS WU Oe3 Hero. [lepronndeckas KyapTypa ¢ OA-
MTUTKOM BKJTIOYAET B ce0s "MONYHETPEPHIBHYIO TIEPHOANUECKYIO KYIBTYPY € TOIIMUTKOMN", KOTOpas XapakTepH-
3yeTcs TeM, YTO MEePHOTNYECKH BCIO KYJIbTYpY (KOTOpas MOKET BKIIIOYATh B ce0s KJICTKH U Cpely) YIOalsioT ’
3aMEHSIOT CBeXxel cpenoii. [lepuomuieckas KyinbTypa ¢ TOAMUTKOW OTIMYAETCS OT MPOCTOH "TIePHOTUIESCKOM
KyJIbTYpHI", TIOCKOJIBKY B NEPHOANYECKON KyJIBTYPE BCE KOMIIOHEHTHI JUIsl KyJIbTUBHPOBAHHS KICTOK (BKIIOYAs
B ce0sl KJIETKH JKMUBOTHOTO W BCE IHTATENbHBIC BEIIECTBA U KyJIHTHBHPOBAHMUS) MOCTABISIOT B COCYI JUIS
KyJbTHBUPOBAaHMS B Hayase mpolecca KyJIbTuBHUpoBaHMA. Ilepronnueckas KyJbTypa ¢ MOAMUTKOH MOXET JO-
MOJIHUTEJBHO OTJIMYATHCS OT NMep(y3HOHHOIO KYJIFTHBHPOBAHUS TEM, YTO CYNEpHATAHT HE YIAIAIOT U3 cocyla
JUTSL KyJIbTUBUPOBAHUS BO BPEMs TIPOIIECCa, TOTIa Kak B Mep(y3HOHHOM KYJIETUBHPOBAHUU KICTKH yICPKUBAIOT
B KYJIbType, HalpuMep, ¢ ITOMOILIbI0 (QHIBTPALMU, M KYJIbTYypaJbHYIO CPEdy HENPEPHIBHO WIIM HEPHOIUYECKH
BBOJIAT U YHAJSIOT U3 COCYIa JJIS KyIbTUBHUPOBAHMA. TeM He MEHee MPeIyCMOTPEHO yAaJeHne oOpasIioB C Iie-
JBIO MCCIIEOBAHUS BO BPEeMs IIEPHOANICCKOTO KYJIBTHBHPOBAHUSA KIETOK ¢ moanuTKoi. IIpomecc mepuommye-
CKOTO KYJIFTUBHPOBAHHUSA C TOJIMHUTKOM MPOJOIDKAETCS, TOKA HE OMPENENT, YTO JOCTUTHYT MaKCUMAaJIbHBIN pa-
O6oumit 00beM 1/HUITH TIPOU3BOJICTBO OETKa.

Hcmonk3yeMast B HACTOAIIEM JOKyMeHTe (ppasza "HempephIBHAs KIETOYHAs KyIbTypa'" OTHOCHUTCS K TEXHU-
Ke, UCIIOJIb3YeMOH ISl BRIpAIIUBaHUS KJIETOK HEMPEPBIBHO, KaK MPaBHIIO, B KOHKPETHOH (asze pocra. Hampu-
Mep, eciu TpeOyeTcsl TIOCTOSIHHASL Mojjada KJIETOK MM TpeOyeTcsl MoydeHHe KOHKPETHOTO IIPEICTABIISIOIIETO
MHTEpEC MOJMIENTHAA WIH OelKa, MOXKET OBITh HEOOXOAMMO, YTOOBI KJICTOUHAs KyJIbTypa IOIEPKUBAIACH B
KOHKpeTHOH (haze pocra. Takum 0Opa3oM, ycJIOBHSI HEOOXOJUMO HETIPEPHIBHO MOABEPraTh MOHUTOPUHTY U pe-
TYJINPOBATh COOTBETCTBYIOLIMM 00pa3oM JUTs IOAJCPKaHHsl KICTOK B 9TOM KOHKpETHOH da3e.

Hcnonp3yemas B HacTosiieM JokyMeHTe ¢pasa "daza norapudmMuaeckoro pocra" 03Ha4aeT MEpUO pOCTa
KJIETOK, KaK IIPaBUJIO, XapaKTEPU3YIOIINICS YABOCHUEM KOJIMuecTBa KieTok. Ppassl "(aza sKCIIoTeHINATBLHOTO
pocta" miam "IKCTOTEHITHATbHAS (ha3a" MCIIONB3YIOTCS B3aMMO3aMeHsIeMo ¢ "¢a30ii jorapupMudeckoro pocra'.
B ¢aze norapudmugeckoro pocta KOJIMYECTBO HOBBIX KIETOK, HOSBUBIINXCS B SAWHUITY BPEMEHH, ITPOMOPIIHO-
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HAIITLHO CYIICCTBYIOIICH KICTOYHOHM MOMYJISIIIUU, CIEAOBATEIBHO, TpauK 3aBUCHMOCTH HATYpalbHOTO JIOTa-
pudMa KOTUUECTBA KIETOK OT BPEMCHHU MPEICTABISCT COOOM MpsAMYO JIMHUIO. Eciam pocT He OrpaHHYMBAIOT,
yZABOeHHE OYIET MPOIOIDKATHCS C TIOCTOSIHHOM CKOPOCTHIO, CIEIOBATEIBHO, KaK KOITMIECTBO KIIETOK, TaK U CKO-
POCTB pocTa MOMYISLIUN YBEIHIHBACTCS BABOE 32 KX MOCIIETYIONUINI TEPHOT BPEeMEHH.

Hcmonb3yeMast B HacTosIIeM TOKyMeHTe (pasa "crammoHapHas (as3a" OTHOCHUTCS K TOYKE, T/ie CKOPOCTh
pocTa KIETOK paBHa CKOPOCTH THOenu kieTok. [Ipu moctpoennn rpaduka cTalMoHapHYIO a3y MpeICTaBISIOT
KaK IUIaTO WJIH "CrIIaXXeHHYIO", TOPU30HTAIBHYIO JIMHEHHYIO 9acTh KPUBOM.

Hcrmonb3yeMblil B HACTOAIIEM JOKYMEHTE TEpMHH "KJIeTKa" BKIIOYAaeT B ceOs I0OYIO KIETKY, KOTOpast sB-
JSETCS TOIXOMSAIICH JUTS SKCIPECCHH PEKOMOMHAHTHOM MOCIICAOBATEILHOCTH HYKICHHOBOH KHCIOTHL. KieTku
BKITIOYAIOT B ce0s KICTKU SYKAPUOT, TAKUE KaK KICTKU HE SBIIAIOMICTOCS YEIOBEKOM XHBOTHOTO, KICTKH MJIC-
KOTIMTAIOIIETO, KICTKU YEeJIOBEKA WU CIIMSHUS KICTOK, TAaKHe KaK, HapUMep, THOPUIOMBI Win KBaapoMbl. Co-
TJIACHO OMpPENCIICHHBIM BapHaHTaM OCYIIECTBICHHUS KJIETKA MPEICTABISCT OO0 KIIETKY YeOBEKa, 00C3bsIHEI,
HE OTHOCSIIEHCS K YeI0BEKOOOPAa3HBIM, YEJIOBEKOOOPA3HOW 00€3bsSHBI, XOMSKA, KPBICHI WM MbIIU. COorjlacHO
JIPYTAM BapuaHTaM OCYIICCTBICHHS KJIETKa BhIOpaHa U3 clieayromux kieTok: kietku CHO (mampumep,
CHO K1, DXB-11 CHO, Veggie-CHO), COS (nampumep, COS-7), peTuHanbHBIE KIETKH, KIeTkH Vero, CV1,
kieTkn moukw (Hampumep, HEK293, 293 EBNA, MSR 293, MDCK, HaK, BHK21), HeLa, HepG2, WI38,
MRC 5, Colo25, HB 8065, HL-60, Jurkat, Daudi, A431 (anmaepmansabie Kietkn), CV-1, U937, 3T3, knetka L,
knetka C127, SP2/0, NS-0, xirerka MMT, omyxoseBast KIeTKa U KJIETOYHAsI TUHUS, [TOJYICHHAS W3 BBIIICYIIO-
MAHYTOH KiIeTKH. COTJIacHO HEeKOTOPHIM BapHaHTaM OCYUIECTBICHHS KIIETKA COACPKUT OIUH WIH HECKOIBKO
BUPYCHBIX T€HOB, HAIIpUMeEp pPEeTHHAIBHAS KJIETKAa, KOTOpasl SKCIIPECCUPYET BUPYCHBIN reH (HampuMmep, KIeTKa
PER.C6®). CorimacHO HEKOTOPBHIM BapHaHTaM OCYIIECTBIICHHUS KieTka mpenctanisger coooit kinetky CHO. Co-
TJIACHO APYTMM BapHaHTaM OCYILECTBJIEHU KIIeTKa IpeacrasisieT coboit kiaerky CHO K.

Hcnonb3yeMblil B HACTOALIEM TOKYMEHTE TEPMHUH "KJIETOUHAs JIMHUSA" OTHOCUTCS K KJIETKE WJIM KIJIETKaM,
MOJMYYCHHBIM U3 KOHKPETHOW NHHUU AU(D(HEPCHIUPOBKU Yepe3 CEPUITHOC MACCUPOBAHUE WIN CYOKYIbTHBHPO-
BaHUE KJIETOK. TepMHH "KIETKH" UCTIONB3yeTCA B3aUMO3aMEHSIEMO C TEPMUHOM "KJIETOYHAS MOy

[IpuHUMas BO BHIMaHHE COBPEMEHHEIC CTPATETHH MOIITUTKH, COOTBETCTBYIOIINE TIOCICTHIM JTOCTHKCHU-
siv, kietkir CHO OCTHraloT Takoro KOJNMYEeCTBa KIETOK, Kak 11x10° kietok/mi (Ha 8 [eHB) M THTPOB, COCTAB-
JSFOIIMX, HanpuMep, 2,3 1/1 IgG yenoBeka (coOpaHHoro Ha 14 neHb), KOJIMYECTBA, KOTOPHIE MPEICTABISIIOT CO-
00lf THUNWYHBIE IPOMBIIUICHHBIE 3HAYEHHUS U1 TEepHoAWdYecKHx KymbTyp kietok CHO ¢ mommurkoit
(Kim, B.J. et al., Biotechnol. Bioeng, 2012 Jan, 109(1):137-45, doi: 10,1002/bit,23289. Epub 2011 Oct 3). Co-
0011aJI0CH 0 TIPOU3BOCTBE aHTHUTENA, COCTABIIONEM Aaxke Ooinbine uem 10 1/, u3 kinerok CHO, koTopsie cTa-
JM  OOWIETIPM3HAHHBIMM B KAUeCTBE BAXKHONH NPOMBINIICHHOW KICTOYHOM JMHHEH MIIEKOIHTAIOIIETO
(Omasa et al., Current Pharmaceutical Biotechnology, 2010, 11:233-240).

Tepmunb "cpena s KyJIbTUBHPOBAaHUS KIETOK" M "KyIbTypasbHas cpeaa’” OTHOCATCS K MUTATEIHLHOMY
PacTBOPY, UCIOJIE3YEMOMY ISl BBIPAIIUBAHUS KJIETOK MIICKOITUTAIONIECTO, KOTOPBIH, KaK IMPaBUIIO, 00ECIIeUnBa-
€T HEOOXOIMMEBIC MUTATEIbHBIC BEIICCTBA ISl YCUIICHUS pOCTa KICTOK, TAKHE KaK yrIICBOJHBIA UCTOYHUK JHEP-
THH, HE3aMCHUMEBIC aMHHOKUCIIOTHI, MUKPO3JIEMEHTHI, BUTAaMHUHBI U T.1. Cpela Jis KyJIbTUBUPOBAHUS KICTOK
MOJKET COJNICPXkKATh IKCTPAKTHI, HAIIPUMEDP CBIBOPOTKY WU MENTOHBI (THIPOJHM3ATHI), KOTOPBIE 00CCIICUUBAIOT
CBIPHEBBIC MATEPUAIBI, ITOICPKUBAIOIIHNE POCT KIETOK. Cpellbl MOTYT COJCPKAThH APOIKIKEBEIC HITH COCBEIC IKC-
TPAKTHl BMECTO 3KCTPAKTOB JKUBOTHOTO TpOHCXOxkIeHus. Cpesia ¢ YCTAaHOBICHHBIM XUMHYCCKHM COCTaBOM OT-
HOCHUTCSI K CpeZie IS KyIbTHUBUPOBAHUS KJIETOK, B KOTOPOH BCE XUMHUUECKHE KOMIIOHEHTHI SIBIISIIOTCS M3BECTHBI-
Mmu. Cpena ¢ yCTaHOBIICHHBIM XHMHUYECKHM COCTaBOM a0COJIIOTHO HE COAEP)KUT KOMIOHEHTOB KUBOTHOTO IIPO-
MCXOKICHHUS, TAKUX KaK ITENTOHBI U3 CBIBOPOTKH WIIU TIETITOHBI )KUBOTHOTO IPOHUCXOXKICHHS.

OmuH acneKT HACcTOSIIETO N300peTeHUsI OTHOCHUTCA K (ha3e pocTa, Ha KOTOPOH yCIIOBUS KyJIbTHBHUPOBAHHS
KJIETOK MOAU(PUIUPYIOT U YCUIICHHUS POCTa PEKOMOWHAHTHBIX 3YKapHoTH4Yeckux kietok. Ha ¢ase pocra oc-
HOBHYIO KYJIBTYPaTbHYIO CPEY U KICTKH MOJAIOT B COCYI ISl KyJIbTHBUPOBAHUS TIEPHOINICCKH.

Cocyn Ui KyJIbTUBUPOBAHHS WHOKYJIHUPYIOT KiIeTKamu. [Tomxoasimas MmIOTHOCTh IMOCEBA I HaYaIbHOM
(a3pl pocTa KIETOK BapbUPYET B 3aBUCHMOCTH OT MCXOJHOH KIICTOYHOH JIMHUH, HANPUMEp, B JHANa30HE, CO-
crasisiomeM 0,2-3x10° kierox/mt. Cocybl TSt Ky/IbTHBHPOBAHHS BKIIOUAIOT B cebsi 663 OrpaHHUCHHS TYHOU-
HBIC IUTAHIICTHI, T-KOMOBI, BCTPSIXUBAaEMbIe KOJOBI, COCY/IBI C MEIIANKOM, POJUICPHEIC KOJIOBI, TOJOBOJIOKOHHBIC
OHOpeaKkTOpBl, OMOPEAKTOPHI C BO3AYIIHBIM NOABEMOM U Mo00HOe. [loaxonsamuii cocy Ui KyJIbTUBUPOBAHUS
KJICTOK MPENICTAaBIICT co00il OuopeakTop. bruopeakTop OTHOCHUTCS K JHOOOMY COCYAY IUIS KYJIETHBHPOBAHUS,
KOTOPBI MPOU3BEACH WM CKOHCTPYHPOBAH JJIs YIPABICHUS OKPYKAOIIUMH YCIOBUSIMH WA MX KOHTPOJISA.
Taxue cocyapl U KyTbTHBHPOBAHUS XOPOIIIO U3BECTHHI B HACTOSIIEH 00JIaCTH TEXHHUKH.

[Ipomecch u cucTeMbl OMOPEaKTOPOB OBUTH pa3paOOTaHBI IJIs ONTHMH3AIMHI Ta3000MeHa, IS T01a4yH J0-
CTaTOYHOTO KOJMYECTBA KUCIIOPOJa [T MOANEPKAHUS POCTa U MPOLYKTUBHOCTH KIeTOK M sl yaaneHus CO,.
TToanepxanne 3¢(HEKTHBHOCTH Ta3000MEHA SBIISETCS BaXKHBIM KPHUTEPHEM JUIsI 0OECTICUSHUS YCIIEITHOTO MPO-
MOPIMOHAIFHOTO YBEIMUCHHS KJICTOYHOM KYJIBTYpPhI M IPOM3BOACTBA Oenka. Takue CHCTEMBI XOPOIIO N3BECTHEI
CHCIHANTKCTY B HACTOSIICH 007aCTH TEXHUKH.

3a (a3oii IKCIIOTEHIMAIBLHOTO POCTA WIIM 3aTPaBOYHOM KyJBTYpoOil (T.e. IIEPBOH KIETOYHOH KYJIBTYpOW),
KaK TPaBWIIO, CIICAYET OTACIbHAs BTOpasi KyJIbTypa, H3BECTHAS Kak (ha3a Mpou3BojACTBa monunentuaa. Cormac-
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HO OJTHOMY BapUaHTy OCYIICCTBICHUS KICTKH, ITOABEPTaONINECs META00JMICCKOMY CIBUTY Ha MOTpeOIICHHE
JIAKTATa B MEPBOM KICTOYHOW KYJIbTYpE, IEPEHOCAT BO BTOPYIO KICTOYHYIO KyIbTypy. COTJIacHO OJHOMY BapH-
AHTY OCYIIECTBIICHHS KyJITHBHPOBAHUE BTOPOH KIETOYHOU KyNbTYpHI IPOBOMAT B APYTOM COCYZE IS KyJIbTH-
BUPOBAHI, YeM a3y pocTa KIETOK WIH 3aTPaBOYHYIO KynbTypy. COrflacCHO HEKOTOPHIM BapHaHTaM OCYIIECTB-
JICHUs KyJbTUBHPOBAHUE BTOPOH KIETOYHOH KYyJBTYpPHI IMPOMCXOIUT B NPOM3BOJICTBEHHOMY Omopeakrtope. B
9TOM KOHTEKCTE IEPEHOC KIETOK OTHOCUTCS K SKCTPAKIUHU (PPaKIUH KICTOYHOH MOMYIAINN U3 COCYAa C TIEpBOH
KIIETOYHOU KYJbTYypOH M TTOMeIeHHe GPAKIIUU KIETOYHON MOMYJISAIIUN B COCYT ISl BTOPOH KIETOYHON KYJIbTY-
PBI IJI5 3aKJIaAKHA BTOPOU KI€TOUYHOM KYJIbTYpPHI.

CornacHo IpyruM acreKTaM MepeHOC KIETOK MOXKET OTHOCHTHCS K 00bEeMY KIIETOK, COJCPKAMEMY KICTKH
MEPBOI KJICTOYHOW KYIbTYPHI, KOTOPHIHA MTOMEIIAIOT B APYTOM COCYH, U 00BEM MHOKYIISATA MPEICTABISACT COOOM
(pakuo KOHEYHOro 00beMa BTOPOH KIETOYHOW KYJBTYpHI, Hampumep, npuonusurensHo 20, 30, 40, wm 50,
wm 60, wu 70, umu 80% xoHedHOTO 00beMa. COrJIacHO JPYTUM acleKTaM TEePeHOC KIETOK MOXKET OTHOCHTHCS
K 00bEMY KJICTOK, COJICPIKAIIEMy KJICTKU MEPBOH KICTOUYHOW KYJIBTYPHI, KOTOPBIA OCTAJNCS B UCXOTHOM COCYAE,
U cpenty JOOaBIISIIOT Tak, YTOObI HCXOMHBII 00beM (IepBast KJIETOYHas KyJIbTypa) IPeACcTaBisiI co0ol (pakiuro
KOHEYHOTO 00BbeMa BTOPOH KIETOYHON KyJIbTYPHl. B 3TOM KOHTEKCTEe MEepBYIO KIETOYHYIO KYJIBTYPY Pa3BOJAT,
TEM CaMBbIM OCYIIECTBIISIS IIEPEHOC KJIETOK BO BTOPYIO KIICTOYHYIO KYIBTYPY.

Hcrnonb3yeMast B HacCTOSIEM NOKyMeHTe (pa3a "BRIXOIAT u3" WK "BBIXOMUT U3" OTHOCHUTCS K TEPEKITIO-
YEHHIO C OJTHOH (a3l Ha APYTryro a3y, WIH COOBITUSAM, OTHOCSIIUMCS K TIEPEKITIOUEHUIO ¢ OJHOH (a3bl Ha Ipy-
ryfo ¢asy. Berxon u3 KOHKpeTHO# ¢a3bl, HanpuMep, ¢as3bl pocTa, BKIIIOYaeT B ce0s Meprol BpeMEHH, KOTIa 13-
MepeHUs YKa3bIBaIOT Ha TO, YTO IepBas (as3a 3aMeIAeTCs MM MOYTH 3aBepIleHa, M HAYMHACTCS CIIeIyIOomas
(aza. Berxon u3 ¢asel torapuMUIECKOro pocTta, HallpUMep, YKa3bIBacT Ha TO, YTO KICTKHM 3aKaHYHMBAIOT (azy
JIOTapU(PMHUYECKOTO POCTA, WU HAYMHAOT WK JOCTHUIJIHM CTAlMOHApHOW (a3bl. dDa3wl pocTa, Kak MPaBUIIO,
U3MEPSIOT TI0 KOHIICHTPAINH KH3HECITOCOOHBIX KIICTOK.

®paza "mIOTHOCT KIETOK" OTHOCHTCS K KOJUYECTBY KIETOK Ha 00beM 00pasiia, HampuMep, B BHIE KO-
YyecTBa O0IMMX (KU3HECITOCOOHBIX M MEPTBBIX) KIETOK Ha M. KONMMYeCcTBO KIIETOK MOYKHO MOJICYUTATh BPYYHYIO
WIIM aBTOMaTHYECKH, HAPIMEp, C TIOMOIIBIO TPOTOYHOTO IIUTOMETPA. ABTOMAaTH3UPOBAHHBIC CUCTUNKH KIIETOK
OBUTH aIalITHPOBAHBI K IMOJICUETY KONMYECTBA JKU3HECTIOCOOHBIX MJIM MEPTBBIX KIIETOK MM KaK JKH3HECIIOCO0-
HBIX, TaK MEPTBBIX KJIETOK C HCIIOJH30BAHMEM, HANPUMEpP, CTAHIAPTHOW TEXHWKH TOTJIONMCHHUS TPUIIAHOBOTO
cuHero. ®pasza "TUIOTHOCT KM3HECTIOCOOHBIX KIETOK" WU "KOHIEHTpAIWs KMU3HECITIOCOOHBIX KJIETOK'" OTHO-
CUTCS K KOJIMYECTBY >KM3HECTIOCOOHBIX KJIETOK Ha 00heM 00pasima (KOTOpoe TakKe Ha3hIBAETCS '"JUCIIO KU3HE-
CIocOOHBIX KIeToK"). JIF000e KOJMYECTBO XOPOIIO N3BECTHBIX HEABTOMATH3UPOBAHHBIX WM aBTOMATH3UPOBaH-
HBIX TCXHUK MOKHO HCIIOJIb30BaTh JUIS OTPEACICHUS TNIOTHOCTH KJIETOK. MOXHO TPOBOIHUTE U3MEpPEHUsS OHO-
MAacCHI KYJIbTYPBI B PEXKHME PEAbHOTO BPEMCHH, TJI¢ EMKOCTh HJIM ONTHYECKAs IUIOTHOCTh KOPPEIUPYIOT C KO-
JIMYECTBOM KJIETOK Ha CUHHITY 00BeMa.

KoHeuHast TUIOTHOCTH KJIETOK B TIEPBOM KJIETOYHOW KYJIBTYpE, TaKas KaK IUIOTHOCTh B CUCTEME MOCCBHBIX
(hepMeHTEepOB, BapbUPYET B 3aBHCUMOCTH OT HUCXOIHOW KJIIETOYHON JMHWHU, HAIIpUMEDP, B IHAMA30HE, COCTaB-
nsromeM mpuGmmsuTensHo 1,0-10x10° knerox/mir. COrTacHO HEKOTOPHIM BapHAHTAM OCYIECTBICHHS KOHCUHAS
[IOTHOCTB B CHCTEME MOCEBHBIX (epMenTepoB mocturaet 1,0-10x10° KIeTok/MII Iepes epeHocoM KIETOK BO
BTOPYIO KJICTOUHYIO KyJIbTypy. COrllacHO IpYrMM BapHaHTaM OCYIICCTBJICHUS KOHCYHAs IIOTHOCTh B CUCTEME
OCEBHBIX (pepMeHTepoB gocturaet 5,0-10x10° KIeTok/MIT IepeHOCOM KIIETOK BO BTOPYIO KICTOUHYIO KYIBTYPY.

CornacHO HEKOTOPBIM BapHaHTaM OCYIICCTBICHUS (PAKIMIO KICTOYHON MOMYJISIMH B IIEPBOU KICTOYHOM
KYJIBType TepEeHOCSAT BO BTOPYIO KIETOYHYIO KyIbTypy. CoritacHO IpyruM BapHaHTaM OCYIIECTBICHUS KIETOY-
HYIO TIOIYJISIINIO B IEPBON KJIIETOYHOI KYNIBType MEPEHOCAT BO BTOPYIO KIETOYHYIO KyJNbTypy TaK, 4TO TepBas
KIIETOYHAs KyJbTypa MPEICTaBIsIeT cO00H (PpaKImio BTOPOH KIETOYHOU KyIbTyphl. HauanbpHas TUIOTHOCTH Kile-
TOK BTOPOH KYJIBTYPEI MOKET OBITH BEIOpaHa CTIIEIIMATUCTOM B HAcTOSIIEH 001acTh TeXHUKH. CorjlacHO HEKOTO-
pPBIM BapuaHTaM OCYIIECTBICHHS HadalbHas INIOTHOCTH KJIETOK BO BTOPOH KIIETOYHOH KYJIBType COCTABISET
npubmmsuTensHo ot 0,5x10° knetox/mn 1o npuGmmuTensHo 3,0x10° K1eTok/M. COrNacHO APYrHM BapHaHTaM
OCYILIECTBIICHHSI HadalbHas IJIOTHOCTH KJIETOK BO BTOPOH KJIETOYHOW KYyJBTYpE COCTABISECT HMPUOIH3UTEIHHO
0,5,0,6,0,7,0,8,09, 1,0, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2.3,2.4, 2,5, 2,6, 2,7, 2,8, 2,9 nim
3,0x106 KJIETOK/MIL.

CornacHoO OmNpeACTCHHBIM BapHaHTaM OCYIICCTBIICHUS KIIETOYHBIN CYIEPHATAHT WM KICTOYHBIA JTH3aT
cobuparot nocie (azel oOpazoBanus Mpoaykra. COrIacHO JPYTUM BapUaHTaM OCYIICCTBIICHUS TPEICTABIISIO-
MUK WHTEPEC TOJIUIICTH]] WIH OCIOK U3BICKAIOT U3 KYIBTYPAIbHOW CPEIbl WIIH KICTOYHOTO JIN3aTa C UCTIONb-
30BaHHEM TEXHUK, XOPOIIO U3BECTHBIX B HACTOSAIICH 00JIACTH TCXHUKH.

CBOICTBa KJIETOK W JIOKAJIH3alHUs MPOU3BOJAUMOTO MPOIYKTa AUKTYIOT CIIOCO0, HCITONB3yEeMBIi IS BhIpa-
NIMBaHUS U TPOU3BOJCTBA U, CIICAOBATEIHHO, ONMPEICIISIOT BEIOOP MOIXOIAIIETO THIIA OMOPEaKTOpa WA COCya
st kynpruBupoBaHus. (Bleckwenn, N.A. and Shiloach, J. 2004 "Large-scale cell culture" Curr. Protoc. Immu-
nol., 59: Appendix 1U.1-Appendix 1U.44.)

MeTaboarIeCcKuii CIABHT.

Hcrnonk3yeMast B HacTOsIIeM TOKyMeHTe Ppasa "MeTaboIrmdecKkuii CIBUT" OTHOCUTCS K M3MEHEHHIO B KITe-
TOYHOM METaboNHM3Me M WCIOJIh30BAHUIO YTIIEPOIHBIX HCTOYHUKOB ITUTATEIHHBIX BEIIECTB OT MPOM3BOJACTBA
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JIaKTaTa Ha 4UCTOe MOTpeOieHne akrara. be3 nmpuBs3kyM K Kakoi-lmOo Teopun Hanboliee pacrpocTpaHEHHbBIE
YIJIEpOIHBIE NCTOYHHUKH ITHTATENbHBIX BEIIECTB B OECCHIBOPOTOYHBIX CPeiaX MPEICTaBISIIOT cOOOW TIIIOKO3y U
TIIyTaMUH, KOTOPBIE MTOAEP KUBAIOT OBICTPHIA POCT KIETOK. | JTF0K03a MOXKET MOTHOCTRIO OKUCIATECA 10 CO, 1
H,0 win, ncxons u3 JOCTYITHOCTH KHCIOPOAa, MOKET IpeBpamaThes B JAKTaT, HAIpUMeEp, B a3pOOHOM TIIHKO-
nm3e. beicTpopacTymue KIeTKH OBICTPO MOTPEOIISTIOT TIIIOKO3Y W TITYyTAMHH, YTO MIPUBOANUT K HETIOJTHOMY OKHC-
JUTEIHPHOMY METAa0ONN3MY U, CIIEIOBATENbHO, K M30BITKY IPOM3BOJCTBA JIaKTaTa. MeTaboNn3M yIiIeBOIOB MO-
JKEeT IePeXOoANTh Ha MOTpeOIIeHNEe JTaKTaTa 1, TAKIM 00pa30M, CHIDKAaTh HAKOIUICHHUE JaKTAaTa.

Hcrnone3yeMast B HacTosmieM AOKyMeHTe ¢pasa "morpebieHue JakTarta" OTHOCHUTCS K HCIIOJb30BAHHIO
JIaKTaTa B Ka4eCTBE NCTOYHMKA yTIiepo/ia B KIETOYHOM MeTaboIn3Me.

Hcnonp3yemas B HacToseM AOKyMeHTe (pasa "ducToe morpediieHne JlakTara" OTHOCHTCS K HOTpeOe-
HUIO JIaKTaTa, IPH KOTOPOM KIIETKH OJHOBPEMEHHO MOTPEOJISIOT JIAKTAT M MPOM3BOMAT JIAKTAT B KAUECTBE I10-
00YHOTO MPOAYKTA KIETOYHOTO METabonn3Ma, U o0IIast CKOpoCTh MoTpedieHus OoJbIle WM paBHA CKOPOCTH
MPOU3BOJICTBA J1aKkTaTa. Ecim uncToe moTpeOneHne JakTara yBeIMIUBaeTcsl, 00liee HaKOIUICHHE JIaKTaTa B cpe-
Jie JU1s1 KyJIbTHBUPOBAHUS KJIETOK YMEHBIIAETCH.

[pu 3aKmagKe MEPHOINIECKON KyIbTYPHI C MOANUTKON HAKOIUICHHUE JIAKTAaTa W, BO3MOXKHO, aMMHAaKa, BBI-
3BIBaET OBICTPOE CHIDKEHUE KU3HECTIOCOOHOCTH KieToK. Co0o0IIanochk, 4To B MEPUOAMIECKUAX KYJIBTYpax C IMOJ-
MUTKOH, KOTOPBIC HE XapaKTEPU30BAINCH META0OIMYECKAM CABUIOM, HEBO3MOKHO HOCTHYH BhImie 90% xu3He-
CIOCOOHOCTH, KOTJla KOHIIEHTpAIMs KJIETOK JOCTHUTIAa CBoero Makcumyma (Xie, Wang, 1994, Biotechnol.
Bioeng., 43(11):1175-1189). Takoit MeTaboNMdecKuii CABUT, HECMOTPS HA TO YTO OH SIBIISIETCS YKEIATEIHHBIM
JUT ONTHMAaJIBHOTO OCYIIECTBICHHS IPOIIECcCa, He SBISCTCS THIIMYHBIM, KPOME TOTO, €ro HEeJIETKO KOHTPOIHUPO-
BaTh (Zagari, et al., 2013, New Biotechnol., 30(2):238-245). ABTOpbI HacTOSAIIET0 M300pETEHHsT OOHAPYKUIIH,
YTO BpPEMs M YCJIOBHS IEpeHOca KIETOK W3 TEepBOIl NEPHOANYECKON KyNbTYphl (Hanpumep, 3aTpaBoOvHON KyJIb-
TYpBI) BO BTOPYIO NMEPUOJUUYECKYIO KyIbTYpY (HalpHMep, MEPUOINIECKYIO0 KYJIbTYpY C TOAMUTKOW MM IPOU3-
BOJICTBEHHYIO KyJbTYpPY) OKa3bIBaIOT CYILIECTBEHHOE BO3JCHCTBHE HAa KOHEYHBIA TUTp Oenka. Heoxxunmanuo or-
peneNI, 94TO KIETKH, KYJIbTHBHPYEMBIEC B TEUCHHE OoJiee JUTUTEIHHOTO NEpHUOa BPEMEHH B ITEPBOH MEPUOIH-
YeCKOH KyJNbType, OyIyT MepexoauTh Ha MOTpeOIeHHe JIakTaTa U obecrednBaTh METabOIMIECKOe TpeanoyTe-
HHUe, WK MeTabonndecknid (PeHOTHI, XapaKTEepHU3YIOMHiics moTpedieHneM nakraTta. Leiapio HacTosIero m3o-
OpeTeHns ABIAETCA CO3JaHME KIETOK B COCTOSHHH IIOCTOSHHOTO METa0OJMYECKOTo C/ABHIa, a 3HAYUT, KIETOK C
MeTaboIMIecKol MaMAThi0 Ha ToTpebneHue yakrata. Crmoco0 COMIacHO HACTOSIIEMY H300pPETCHHIO XOPOIIO
MOIXOIUT JJISl IPEABAPUTEIHHOTO TPUBEICHNUS KIETOK B COCTOSHIE METabOIMIEeCKOT0 CIABUTA TaK, YTOOBI KIIET-
KM MOYXHO OBLIO HCITOJIb30BaTh B JIOOOW BTOPOW WIIM TMOCIEAYIOIICH KIETOYHOH KYJIbType, TIe MOTpedsieHne
JIaKTaTa SIBJISIETCS TIPEIIIOYTHTEIBHBIM.

CornacHO 0OIHOMY BapHaHTY OCYIIECTBIICHHUS 0Ollee HAKOIUIEHHUE JIAKTaTa YMEHBIIACTCS BO BTOPOH Kile-
TOYHOH KynbType. CorllacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHUS YUCTOE MOTPEOICHNE JIAKTaTa JOCTUTaeT-
sl BO BpEMsI BTOPOH KJIETOUYHOU KYJIBTYpPBI, HAIIPUMEpP YHCTOE MOTPEOJICHNE JIaKTaTa JOCTHraeTcst Ha 2, 3, 4 uiu
5 nmens unu 4epes 2, 3, 4 unu 5 fAHEH pocTa KJIETOK BO BTOPOM KJIETOYHOM KynbType. B apyrux Bapuanrax ocy-
IIECTBJICHUS] YMEHBIIICHHE HAKOIUICHHS JIAKTaTa MPECTaBIseT cOO0OH CHIKEHNE MaKCUMAaJIbHOW KOHLIEHTPALUH
JIAKTaTa BO BTOPOHM KJIETOYHOW KymbType. COrJIacCHO APYTHM BapuHaHTaM OCYIIECTBIICHHUS CHIDKCHHE MaKCH-
MaJIbHOM KOHIICHTPAILIMH JIAKTaTa MPOUCXOIUT BO BTOPOM KJIETOYHOUW KyJIbType Ha 5 JAeHb WM Yepe3 S5 nHel po-
CTa KJIETOK BO BTOPOH KIIETOYHOH KynmbType. CorjacHO APYrMM BapHaHTaM OCYIIECTBICHHS MaKCHMalbHAs
KOHIICHTPAITKS JIAKTaTa BO BTOPOH KIETOYHON KYJILTYpPE COCTABIISIET MEHbIIE YeM TPUOIU3UTENBHO 6, 5, 4, 3, 2 1/1
WJIM MEHBIIIE YeM MpHOIU3UTENbHO 1 T/11.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHUS XapaKTepU3YIOIINecs METa00INIECKUM CIIBUTOM KJIET-
KU NPOU3BOAAT 10 MEHBIIEH Mepe B 2 pa3a, WM B 3 pas3a, Wi B 4 pa3a, UIu B 5 pa3, WM BIUIOTH A0 B 10 pa3
OoJiee HU3KME 3HAUYCHHSI KOHLIEHTPALMH JIaKTaTa BO BTOPOi KJIeTOYHO# KynbType. CoriacHo HEKOTOPBIM JOIIO0I-
HHUTEJILHBIM BapHaHTaM OCYILIECTBICHUs TOHKEHHbBIC 3HAYCHUST KOHLICHTPAIMH JIAKTaTa BO BTOPOH KIIETOYHOM
KyJIbType WK oOlliee yMEHbIICHHOE HAaKOIUICHHE JIAKTaTa BO BTOPOH KJIETOYHON KyJIBTYpE CPaBHHUBAIOT C yKa-
3aHHBIM TAPAaMETPOM, OIIPEICIICHHBIM B MJICHTHYHON B JPYTMX OTHOLICHUSX KJIETOYHOW KYJIbTYype MPH HICH-
TUYHBIX B JPYTHUX OTHOUICHHSX YCJIOBHSIX 32 MCKIIOYEHHEM TOTO, YTO MEPEHOC KIETOK BO BTOPYIO KJIETOYHYIO
KYJIBTYPy MPOUCXOTUT 10 TOTO, KaK B MEPBOM KIETOYHON KyJBType mpoun3olen merabommdeckuii casur. Co-
TJIACHO JPYTHUM BapHaHTaM OCYIIECTBICHHUS OO0Iee HAKOIICHWE JIAKTaTa YMEHBIIACTCS BO BTOPOU KIIETOUHOM
KyJIbType Ha 5 CHb WIH Yepe3 5 AHel pocTa KIETOK BO BTOPOM KJIETOYHOU KYyJIbTYpeE.

CornacHo ApyroMy BapHaHTy OCYIICCTBIICHHS OOIIMI THUTP MPOAYKTa YBEINYHUBACTCS BO BTOPOW KIIETOY-
HOU KynbType. COrjlacHO JPYTUM BapHaHTaM OCYIIECTBIICHHUS XapaKTePU3YIOUIHeCs METa0OIHMIECKIM CIBHIOM
KJIETKH TIPOU3BOJAT IO MEHbIIEH Mepe B 2 pa3a, Wi B 2,5 pas3a, uiau B 3 pa3a, wiu B 4 pas3a, uiau B 5 pa3, win
BIUTOTH 110 B 10 pa3 OoJiee BBICOKHI TUTP MPOAYKTa BO BTOPOH KJICTOUHOH KynbType. CorjlacHo ApyruM BapHaH-
TaM OCYIIECTBJICHHUS MOBBIICHHBIC 3HAYCHUS TUTpa Oejlka BO BTOPOH KJIETOYHOH KyJbType CPaBHHBAIOT C yKa-
3aHHBIM TAPaMETPOM, OIIPEJCIICHHBIM B MJICHTHYHON B JPYIMX OTHOLICHUSX KJIETOYHOW KYJIbTYype NPH HICH-
THUYHBIX B JPYTHX OTHOUICHUSX YCJIOBHSX 3a UCKIIIOYEHHEM TOTO, YTO NEPEHOC KJIETOK BO BTOPYIO KIETOYHYIO
KyJIbTypy HPOUCXOJIHT JI0 TOTO, KaK B IEPBOH KIETOYHOW KyJIbType NPOU30IIEN METa00INIECKUI C/IBUT.

OnTuMu3anus MeTabOIIMYECKOTO KOHTPOJIS 33 KJICTKAMH B KYJIBTYPE 10 MIEPHOANICCKON KYJIBTYPHI C MO~
MUTKOH WM CTaAuy 0O0pa30BaHUs MPOAYKTa 00JagacT MHOKECTBOM NPEUMYINECTB. MeTabomndeckuii CABUT Ha
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NOTpeOJIeHUe JaKkTaTa B MEPBOM KyJIbTYype MOXHO OIPENEeNUTh 0 MHOTOYHMCIEHHBIM mapamerpam. Omnpexerne-
HHE MeTabO0JIMYECKOTo CABHUIa NPeyCMaTpUBacT PsiJi ClI0cO00B, M3BECTHBIX CIICIIMAINCTY B HACTOSIIEH 00IacTH
TEXHHUKH AJISI OTIPECTICHUS METa00IMUECKOT0 CTaTyca PacTyIINX KIETOK.

M3Mmepenue 3HaueHUN KOHLEHTPAIMHU JIAKTaTa B MEPBOM KJIETOYHON KyJbType MOXHO OCYIIECTBUTH C I10-
MOIIBIO Pa3HOOOPA3HBIX OMOAHATUTUYECKUX CHCTEM M HA0OPOB, XOPOIIO N3BECTHBIX CIELHUATIICTY B HACTOSIECH
00J1aCTH TEXHUKH, TaKMX KaK aHAJIM3aToOphI C IPUMEHEHHEM dJIeKTpoxuMun (Hanpumep, Bioprofile® Flex, Nova
Biomedical, Waltham, MA), win cneKTpoCKONUU KOMOWHAITMOHHOTO pacCcesHUs, U UX MOXXHO HCITOJIb30BaTh
JUISL aBTOHOMHOTO MOHMTOPHHTA MJIM MOHUTOPHHTA B PEXXHME PEATFHOTO BPEMEHU HAKOIUICHMS JIAKTaTa B Kie-
TOYHOM KyJIbTYpE.

CrenyeT MOHMMAaTh, YTO HAKOIUICHHWE JIAKTAaTa OKAa3blBacT HEOJIArONpPHUATHOE ACHCTBHE Ha KIETOUYHYIO
KyJIbTYpY H, CIIeI0OBAaTEILHO, OKa3bIBAE€T OTPHLIATEIBHOE ICHCTBUE Ha BBIXO/ OEIKOBOTO IPOAYKTA.

CornacHO OZIHOMY BapHaHTy OCYIIECTBIICHHs META0OJMYECKHH CIBHUT ONPEACISIOT B MEPBOH KIETOYHOM
KyJIBTYype, KOTJja YMCTOE HAKOMJIEHUE JIAKTaTa 3aMeAJIAeTCS WIN IPEKpaiaeTcs.

CornacHO OHOMY BapHaHTy OCYIIECTBJIECHUsS METa0OIMYECKHH CABHI Ha MOTpeOJIeHHEe JaKkTaTa oOHapy-
JKUBAIOT C MOMOINBIO U3MEPEHHH JIaKTaTa B MEPBOM KIEeTOUHOU KynbType. COrlacHO HEKOTOPHIM BapHaHTaM
OCYIIECTBIICHHSI META0OJIMYECKUI COBHUT ONPENEIAIOT B IEPBOH KIETOYHOH KyJIbType, KOTJa ONPECIIIIOT IIAaTOo
WIN 110 CYIIECTBY TOPH3OHTAJIBHYIO JIMHUIO Ha TpaduKe, MPEACTABISIONIEM H3MEPEHHUE CIEAYIONINX MO
3HA4YEeHNH KOHLEHTPALMH JIAKTaTa B KynabType. COriaacHO OpYruM BapuHaHTaM OCYIIECTBICHHUS 3HAYCHHUE KOH-
LEHTPAINU JIAKTaTa OCTAETCS HIKE BEPXHETO Mpejesna JIOMyCTUMBIX 3HAUEHHH Ul CICAYIOINX HOAPS U3Me-
peruil. CornacHo OpyruM BapHaHTaM OCYIIECTBIICHHS BEPXHMH MpeAeN IOIyCTHMBIX 3HAYCHMUH IJISI KOHICH-
TpalyH JIaKTaTa He MpeBbImacT 4 r/n. Crnexyer MOHMMATh, YTO COJCPIKaHMA JIaKTaTa JOCTHIAIOT IUIaTo, KOTrzaa
KJIETKH HCTBITHIBAIOT YHCTOE IIOTPEOJICHHE JIAKTATa.

CornacHo IpyruM BapHaHTaM OCYILIECTBICHHS ONpe/IeIeHHe METab0INIEeCKOr0 CBUra MpeaycMaTpUBacT
U3MEpEHHe JIaKTaTa B EPBOIl KIETOYHOH! KyJIbType ¢ HHTEPBAJIaMU, U ONPEAEICHUE TOT0, UTO COAEPKAHUE JIaK-
TaTa HAXOAUTCS HUXKE 3aJaHHOTO BEPXHEro Npefena B TeUeHHE MOCIEeI0BATENbHBIX BPEMEHHBIX HHTEPBAJIOB C
OIIpeZIeJIeHUEM TEM CaMbIM, YTO POU30IIE META0OINYECKHIH CIIBUT Ha TIOTpeOJICHHE JIaKTaTa B KIIETKaXx.

VYnpasnenue U KoHTposib pH npescTaBisieT co0OH BaXKHBIH aCHEKT COAEpXKaHUsI KIETOK B KyJbType OHo-
peaktopa. PocT GonbpIMHCTBA KIETOK SIBISIETCS ONTHMANBHBIM B Ipeaenax y3kux rpanun pH. Kax mpaswuio,
KJIETOYHYIO KyJIBTYPY COIEpKaT IMpU HEHTpambHOM 3HaueHnu pH, cocraBmstomem 7,0, B mpeaenax AUana3oHa
BEPXHUX U HIDKHUX YCTAHOBJIICHHBIX 3HAYECHUH. Y CTAaHOBIICHHBIC 3HAUEHHS ONPENEISIOTCS CHEIHAINCTOM B Ha-
CTOSIIEH OOJIACTH TEXHUKH B 3aBUCHMOCTH OT KOHKPETHOH KIETOYHOW JMHUHU B KyJIBTYpPE, COCTaBa CpPEHAbl U
ONITHUMAJILHBIX YCJIIOBUW pOCTa JJIsl TaHHOW KIIETKH. Vcrmonmb3yeMoe B HACTOAIIEM TOKYMEHTE BBIpaKeHHE "Hel-
TpasibHOE 3HaueHue pH" o3Hadaer 3HadueHne pH, cocTaBisroniee OT MPUOIU3UTENHHO 6,85 10 MPUOTU3UTEIHHO
7,4. Belpaxenue "HeiTpangpHoe 3HaueHne pH" BrimovaeT B cedst 3HaueHust pH, cocrapisroniyie npuoOIn3nTeIbHO
6,85,6,9,6,95,7,0,7,05,7,1,7,15,7,2,7,25,7,3, 7,35 u 7,4.

Mownwuropunr pH u n06aBieHre OCHOBaHUS B PEKUME OHJIAWH WM "B PEXXUME peabHOTO BPEMEHH" MOX-
HO OCYIIECTBHUTH C ITOMOIIBIO JIFOOOTO KOJMYECTBA CIIOCOOOB, XOPOILIO M3BECTHBIX CICHHAINCTY B HACTOSILCH
obylacTu TeXHWKH. B oHnaiiH cucreMe m3MepeHHs: OHONIOTMUECKMX W XUMHUYECKUX IapaMeTpPoOB B KIETOYHOM
KyJIbType B PEXHME PEaJbHOTO BPEMEHM IMyTEM IPSMOTrO COEAMHEHHs C aHAIM3aTOpoM obecneunBaeT odpar-
HYIO CBSI3b JUIS HPOBEACHUS JOMOTHUTEIBHBIX JCHCTBHUH, HalpUMep 100aBICHUS OCHOBAHUS MM JOOABICHUS
MHUTATEIbHBIX BEIIECTB B KyJIbTYPAIBHYIO Cpey. Takke MOKHO MPOBOJUTH aBTOHOMHBIE H3MEPEHHS, IPH KOTO-
PBIX UMEET MECTO IEepPHOIUUECKUNA 3a00p 00pa3IoB M HEaBTOMATHU3MPOBAaHHBIE MaHMIYNALMH onepaTtopa. He-
npepeIBHOE U3Mepenue pH obecrieunBacT MOHUTOPHHT KIETOYHOH cpelsl M J0OAaBICHHE OCHOBAHUSI, HATIPUMED,
€CITH KHCIIOTHOCTH JIOCTUIA€T HHXKHETO YCTaHOBJIEHHOTO 3HAYCHUS 3a MPEAEIaMH JIOMyCTUMBIX 3HadeHUH. Ecim
pH nocTturaer ycTaHOBICHHBIX BEPXHHUX MPEIENIOB AOMYCTHUMBIX 3HAUCHUH (T.. CTAHOBUTCS CIIMIIKOM OCHOB-
HOW), MOKHO 100aBuUTH CO,.

MOHHTOPHHT B PeXXHME PEaTbHOTO BPEMEHN MOXKHO OCYIIECTBHUTH C IOMOIIBIO Pa3HOOOPA3HBIX CIIOCOOOB.
OneKTpo/Ibl, TaKUE KaK MPOTOYHBIE SIEKTPObI, INUPOKO HCIOIB3YIOT I U3MepeHus 3HaueHus pH umu apyrux
napaMeTpoB, TaKMX Kak cojepkaHue pactBopenHoro O, (dO,) u temmeparypa, B cpeae Uil KyJIbTHBUPOBaHHS
KJIeTOK. Takue NpoTOYHbIE JIEKTPO.IBI MOAKIIIOYAIOT HANPSAMYIO B JF00OW CTaHAAPTHBIH JICHTOYHBIA CaMOTIHCEIl
JUISL HENIPEPBIBHOW 3aIMCH WM MOXKHO COEAMHMTH C JTIOOBIM CTaHIAPTHBIM JlabopaTopHbIM pH-meTpoMm wmim
MHJUTUBOJIBTMETPOM. pH Takke MOXKHO M3MEpSATH C MOMOMIBIO ONTHYECKOTO N3MEPEHHUS C UCIIOJIb30BAHUEM 30-
HBI (PITyOpECIIEHTHOTO CEHCOPa, YCTAHOBJICHHOH B OHopeakTope.

JIrobast Takast cucTeMa MOHHTOPHHIA OyeT HHTETPUPOBATh MPEJIEI AOMYCTUMbIX 3HAUCHUH (MM 30HY He-
YYBCTBUTEIBHOCTH JaTYNKAa) BOIU3U YCTAHOBICHHBIX BEPXHUX U HI)KHUX 3HAYCHUH. 30Ha HETYBCTBUTEIBHOCTH
JlaT4rKa MpeloXpaHseT CUCTEMY JO3UPOBAHUS OT CIMIIKOM OBICTPOTO BKIIOYEHHS M BBHIKIIOUCHHS. Bo Bpems
KOHTPOJIS 32 3HaueHueM pH He OyaeT NpoucXoauTh J03MPOBAHKE MM TUTPOBAHHE, €CIIM OTKIOHEHUE 3HAUCHHS
pH oT ycTaHOBNEHHOTO 3HAUEHHS HAXOAUTCA B Ipefenax NOMyCTUMBIX 3HaueHuil. Eciau u3MepeHHble 3HaUeHUs
pH mpeBbIma0T HIKHUN NpeAeN JOMYCTHUMBIX 3Ha4eHUH (KUCIIOTHBIH), TOraa 100aBsT )KUAKOE OCHOBaHHUE (Ha-
npumep, KOH, NaOH, NaHCO;) nnnu razoo6pasusiit NH;. Ecnn n3amepennsie 3Hauenus: pH npeBbImaoT Bepx-
HUH TIpees TOITyCTUMBIX 3HaYeHUH (OCHOBHBIN), Torna 100aBsT kucnoty win raz CO,. YcraHOBICHHOE 3HaYe-
Hue pH u cTparerust KOHTPOIIS, HAIPUMEP 30HA HEUYBCTBUTEILHOCTU JATUHKA, CBSI3aHBI C MHOTOYHCICHHBIMH
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napaMeTpaMH, TaKUM Kak cojepkaHue pactBopeHHoro CO,, moTpeOieHre OCHOBaHUS Il KOHTPOJIS 3a 3Haue-
HueM pH, u, cenoBatensHO, ocMolsipHOCThIO (CM., Hampumep, Li, F. et al., 2010, mAbs 2(5):466-479.)

CornacHO OZHOMY BapHaHTY OCYIIECTBIICHHS METaOONMYECKUN CIBHT ONPEACIAIOT B MEPBOH KICTOYHON
KYJIbType, KOTJa MpeKpamaioT Jo0aBieHue (T.e. THTPOBAHNE) OCHOBAHUSA. TEHACHINS N3MEHEHHS COICpPIKAHUSA
OCHOBAHHS BKIJIFOYAET B ce0sl TCHIACHINIO M3MEHEHHS B PEXHMME PEabHOTO BPEMEHH, IIPHUYEM aBTOMATH3HPO-
BaHHBII CIIOCOO MOHHTOPWHTA MOKHO MCIIOJIB30BaTh I OIpeaesieHus 3HaueHus pH u mepuoangeckoro po6as-
nennst ocHoBaHUs. COTJIaCHO HACTOSAIIEMY CIoco0y yCTaHOBICHHBIE 3HadeHHs pH MOTyT BappHpOBAaTh, HO IIO-
BBIIIICHUE 3HadeHUs pH 3a mpenensl HIDKHEH TPaHUIBl 30HBI HETYBCTBHTEIBHOCTH yKa3BIBaeT HA METaboInde-
CKHH C/BUT B IIEPBOH KJIETOUHOH KynbType. CIIocoObl B pexXnMe pealbHOI0 BPEMEHH M HEaBTOMAaTH3UPOBAHHbIE
CIIOCOOBI N3MEPEHNS TEHACHIIMN U3MEHEHUS! COJIepKaHMsI OCHOBAaHHS N3BECTHBI B HACTOSILECH 00IaCTH TEXHHKH,
BKJIIOYast B ce0sl CIOCOObI MOHMTOPHHIA MacChl cOCy/ia, MIIM 00BEMHON CKOPOCTH MOTOKA Hacoca AJisl oOHapy-
JKEHUsI J0OaBJIEHUsI OCHOBAHMS MJTM OCTAHOBKH J00aBJICHHS OCHOBAHHSI.

CoracHO IpyromMy BapHaHTy OCYIIECTBIICHHUS METAO0OJMUECKUI CIBHUT ONPEAEISIIOT B IEPBOM KIETOYHOH
KyJIbType, €ciii JoOaBJIeHHUEe OCHOBaHMS OOJIbIlle HE TpeOyeTcs sl MOBBINICHUS 3HaUeHUs. pH BbIIe HIKHETO
mpezena JO0MyCTUMBIX 3HAYCHHH.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHUS METAO0ONMMIECKHH CABHUT OINPEICIITIOT B IEPBOI KyJIb-
Type, ecnu 3HaueHue pH yBenmunBaeTcs 6e3 mobaBneHus ocHoBaHusA. COTIACHO APYTHM BapHaHTaM OCYIIECTB-
JeHns 3HaueHne pH yBenmmunBaeTCs BBINIE HIDKHETO Ipeesia JOIMYCTHMBIX 3HAUYEHHUH IS MOCIIeA0BaTEIbHBIX
U3MEpEeHUH.

CornacHO ApyruM BapHaHTaM OCYIIECTBIICHUS ONpeieiIeHne MeTaboINIeCKOT0 CABHUTA MPeIyCMaTPHUBACT
cleayomee:

(a) HacTpoiika nokassiBaromiero pH npubopa Ha oOHapyXeHHE YpOBHS IIyMa B MEPBON KJIETOYHOH KYJIb-
TYype;

(b) HerpeprIBHOE M3MepeHue pH B mepBoii KIIETOYHOH KYJIbType C PeTyISPHBIMU HHTEPBaJIaMu;

(c) mobGaBieHre OCHOBaHMS TIPH HEOOXOJMMOCTH JUTS oA AepKaHust pH BbIlIe 3alaHHOTO HIDKHETO Tpejie-
7a;

(d) ompenenenne Toro, 4ro 3HaueHHe pH HaxomwWTCs BBIIIE 3aJaHHOTO HIDKHETO Ipeesia B TCUCHHE He-
CKOJIBKHX ITOCTICIOBATEIbHBIX BPEMEHHBIX HHTEPBAJIOB; U

(e) mpekparnienne 100aBICHUS OCHOBAHUS C OMPENEICHHEM TEM CaMbIM, YTO IMPOHU30IIEI METa0OINICCKII
CIBWT Ha TIOTpeOJICHNE JaKTaTa B KIIETKaX.

CornacHO OZHOMY BapHaHTy OCYIIECTBIICHHS HIDKHHUI TpeneN NOMyCTUMBIX 3HAYCHUH MpEACTaBIsIeT CO-
0ot 3HaueHue pH, cocrammsronee MpUOIM3UTEIBHO 6,5, 6,55, 6,6, 6,65, 6,7, 6,75, 6,8, 6,85, 6,9, 6,95, 7,0, 7,05
WY TTpuOIM3uTeNsHo 7,1.

CoriacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIICHUS METa0OINYECKHH CABUT Ha motpebieHne jakrata 00-
Hapy>XMBAIOT C TIOMOIIBI0 HHANKATOPOB WM MPOJYKTOB KJIETOYHOI'O METa0OIM3Ma B NEPBOH KICTOYHOU KyJIb-
Type. OIMH TakoW WMHAMKATOp KIETOYHOTO MeETadoyin3Ma IpEACTaBIIsieT COOOH MOoTpeOsieHHe KHCIopoja
(Zagari et al., 2013, New Biotechnol., 30(2):238-245). Tounoe U3MepeHHEe CKOPOCTH MCTOIICHHST KUCIOPOJa B
cpene Ui KyJIbTHBHPOBAHUS KIETOK MOXHO HCIIONB30BATh JJIS ONPEAEIICHIS IPUCYTCTBHS JKU3HECTIOCOOHBIX
KJIETOK B KyJIBTYpE HOCIE HHOKYJISINH, a TAK)KE CKOPOCTH POCTa KIETOK B KyJIbTYpe (CM., HAIpUMep, TaTeHTHI
CIIIA Ne 6165741 u 7575890). Nsmepenue moTpeOIeHNsT KUCIOPOIa XOPOIIIO U3BECTHO B HACTOAIIEH 00JIacTH
TEXHUKH.

Jpyrue mHINKATOPHI KIETOYHOTO MeTabosm3Ma, Takue Kak (pepMEHTHI B METaOOINTHI, MOXKXHO U3MEPHUTH C
MOMOIIBI0 TPOTEOMHBIX A META0OJIOMHBIX TEXHHK, TAKUX KaK UMMYHOJOTHYCCKUE YHIIBI, SIICPHBIA MarHHUT-
HbII pe3oHanc (SIMP) mnu mace-criektpoMeTpust. OTMedanu KOpPEesLUIo CoJlepKaHusI TAKMX METa00INTOB, KaK
TIIMIUH, TpUnTodaH, GeHUIATAHNH, aJICHUH, MTaJbMUTHHOBAs KUCJIOTA, TIIYTAMHUHOBAs KUCJIOTAa, MCTUOHWH H
acraparvH, ¢ yBeJIWYEHHEM KJIETOYHOW Ouomacchl (cM., Hampumep, Jain, M. et al., Science, 2012 May 25,
336(6084):1040-1044, doi: 10.1126/science.1218595; De la Luz-Hdez, K., 2012, Metabolomics and Mammalian
Cell Culture, Metabolomics, Dr. Ute Roessner (ed.), ISBN: 978-953-51-0046-1, InTech, available from:
http://www.intechopen.com/books/metabolomics/metabolomics-and-mammalian-cell-cultures). Jlto6oe komude-
CTBO MOJICKYJSIPHBIX W3MEHEHHH, KOTOpPBIE COBMANAIOT WM HANPAMYIO BEAYT K METAa0OIMYECKOMY CABHTY B
MePBOI KJIETOYHOW KyJNBType, MOKHO HCIIOJB30BATh IUIS ONPENCIICHIS] TOTO, YTO METa0OIMYECKUI CIABUT TIPO-
M30IIIEL.

[Monydenune Oenka.

Crioco0bI cOTITacHO HACTOSIMIEMY M300PETEHHIO MPEAYCMATPUBAIOT MTPOM3BOICTBO MPEACTABIIAIONIETO WH-
Tepec Oenka WM MOJIMIIENTHAA B KIETOYHOH KyJnbTyphl. st oOecrniedenust mosydeHust Oenka B crocodax co-
TJIACHO HACTOSIIEMY N300PETEHHUIO KJICTKH KOHCTPYHPYIOT, ISl TOTO YTOOBI OHM PEKOMOMHAHTHO HKCIPECCHPO-
BJIU MPECTABISIOIINA HHTEPEC MOIUIETITH T UK OEJIOK.

Kietkn nepeHoCSAT BO BTOPYIO KJIECTOYHYIO KyJIbTYpY, HAlIpUMEp IPOU3BOJCTBEHHYIO KYJIBTYpY, IOCIIE TO-
TO KaK ITPOM30ILe] METa0OJIMUYECKHI CABHUT Ha NMOTpEOJICHUE JIaKTaTa B KJIETKaxX, U OyIyT comepKaTth BO BTOPOH
KJIETOYHOH KyJbType B T€UCHHE HEKOTOPOTO IEpHOJa BPEMEHH, TaK YTOOBI HMOJUMIENTH] UiIH OEJIO0K HaKaIulu-
BaJICS B KIIETOYHON KyJIBTYpE.

Hcmonb3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMUH "TIONHIICTITHA" TIPEJCTABIIAECT COO0H OTACIBbHYIO HEepas3-
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BETBJICHHYIO MOJUMEPHYIO [IEITh AMUHOKHUCIIOT, COSANHCHHYIO BMECTE C TIOMOIIBIO MENTUAHBIX CBA3CH MEKIY
KapOOKCHJIBHBIMH W aMHHOTPYIIIAMU CMEXHBIX aMHHOKHCIOTHBIX OCTATKOB. TepMuH "OeloK" Takke MOMKHO
WCIIOJIB30BATh /ISl OMTUCAHUS OOJBIIOTO MOJHUIENTH/IA, TAKOTO Kak OeIOK U3 CeMH TpaHCMEMOpaHHBIX JOMEHOB,
C KOHKPETHOM YKJIaJKOW WJIH MPOCTPAHCTBEHHOU CTPYKTypoul. Takum oOpazoM, MmoapasyMeBaeTcs, YTO0 TEPMUH
"Oenok" BKITIOYAET B ceOs YETBEPTUUHBIC CTPYKTYPHI, TPETUIHBIE CTPYKTYPBI U IPYTHE CIOKHBIE MaKPOMOJIEKY-
JIBI, COCTOSIIIIME IO MEHBIIEH Mepe U3 ogHOro mosmnentuaa. Ecim 6enok cocrout u3 Goiiee 4eM OJHOTO ITOJTH-
MEeNTHIa, KOTOphle (GU3WIECKH CBSI3aHBI APYT C APYTOM, TO HCIIOJIB3YeMBIH B HACTOSIIEM IOKYMEHTE TEPMHH
"0enok" OTHOCHTCA K MHOXKECTBEHHBIM MOJHUIIENITHIAM, KOTOPbIe (GU3NICCKH COSAMHECHBI W (HYHKIIUOHUPYIOT
BMECTE KaK OTJeNIbHAs CTPYKTYpHas eAuHUIA. TepMun "0enok" BKIIFOYAET B ce0sl MOMUICITHL.

[IpuMepsl MONMIENTHAOB U OCJIKOB, IMOJYYCHHBIX C TIOMOIIBIO CIIOCOOOB COTJIACHO HACTOSAIIEMY H300pe-
TEHUIO, BKIFOYAIOT B ceOsl aHTUTENA, CIIUTHIC OCNIKH, coaepkamue Fc cmuteie Oelku, penenTophl, CoMepKaIie
peuenrop Fc cnuteie 6emku u mogo06HOe.

TepMuH "UMMYHOTTIOOYIHH" OTHOCHTCS K KJIACCY CTPYKTYPHO POJCTBEHHBIX TIIMKOIPOTECHHOB, COCTOS-
WX U3 ABYX INap IOJMIIENTHIHBIX Lenel, oqHoi napsl jerkux (L) neneit u onHoit maps! Tsokensix (H) nened,
MPUYEM BCE YETBEPO M3 HUX MOTYT OBITh B3aHMOCBS3AHBI C TIOMOIIBIO AUCYIBGUIHBIX cBA3eld. CTpyKTypa M-
MYHOTJIOOYTMHOB OblIa BCECTOpPOHHE oXapakTepu3oBana. Cwm., Hampumep, Fundamental Immunology, Ch. 7
(Paul, W., ed., 2nd ed., Raven Press, N.Y. (1989)). Bkparue kaxxmas Tspkenas I1erb, KaKk MPaBUIO, CONEPIKUT
BapHaOeNbHYI0 00TaCTh TSDKENOH memu (COKPAIICHHO NMPEICTABICHHYIO B HACTOSINEM JOKYMEHTE Kak Vy WIH
VH) u xoHCcTanTHYIO 00sacTh Tspkenon nemn (Cy). KoHcTanTHas 001acTh TSHKENON 1enH, Kak MPaBHIIo, CONep-
KuT Tpu gomeHa, Cyl, Cy2 u Cy3. lomensr Cyl n Cy2 coenmnHeHBI ¢ TOMOIIBIO mapHupa. Kaxpas nerkas mnerb,
KaK MPaBUIIO, COJCPXKHUT BapuaOEIbHYIO OOJACTh JICTKOH MU (COKPAICHHO MPEACTABICHHYIO B HACTOSIIEM
JOKyMeHTe Kak Vi min VL) 1 KOHCTaHTHY!0 00J1acTh Jerkoi nenu. CyIecTBYIOT JjBa THUIIA JIETKHX LETeH y JIo-
JIel ¥ IpyTuX MIICKONHTAIONMX: Kanma (k) menb u jasMmoaa (A) nenb. KoHcTaHTHAsT 00J1acTh JISTKOH IeTH, Kak
npaBuio, conepkut onuH aoMeH (Cp). Obmactu Vy u Vi MOXKHO JOMOJIHHUTEIBHO MOAPA3ICIUTh Ha 00JacTu
rUnepBapruadeTbHOCTH (WK THIICpBapHa0elbHbIe 00JIaCTH, KOTOPBIC MOTYT SIBJISITHCS THIICPBapHAOCIEHBIMU B
MOCJIEIOBATEIEHOCTH U/WIA MOTYT 00pa30BBIBATh CTPYKTYPHO ONPEACIICMbIC METIIH), KOTOPBIC TaKKe HA3bIBa-
FOTCSL OTpeeIIonme KoMiieMeHTapaocts obnactu (CDR), yepenyromuecs ¢ 00MacTsIMH, KOTOPHIC SBISIFOTCS
Oomnee KOHCEPBATUBHBIMU, KOTOPBIC Ha3bIBatoTCs KapkacHble oonactu (FR). Kaxnas Vy u Vi, kak mpaBuiio, co-
crout u3 Tpex CDR u werbipex FR, pacnonokeHHBIX 0T amMuHO-KOHIA (N-KOHIIA) K KapOoKcH-KoHIY (C-KOHITY)
B cienytomem mopsiake: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4 (cwm. takke Chothia and Lesk, J. Mol. Biol.,
196, 901-917 (1987)). Kak mpaBuiio, Hymepaiysi aMIHOKHCIIOTHBIX OCTaTKOB B 3TOW 00JaCTH OCYIIIECTBIISETCS
cornmacao IMGT, Sequences of Proteins of Immunological Interest, 5th ed., Public Health Service, National Insti-
tutes of Health, Bethesda, MD. (1991) unmu o cucreme nymeparuu EU cornmacao Kabat (Takke m3BeCTHOH Kak
"mymepanust EU" wm "unnexc EU"), nanpumep, kak B Kabat, E.A. et al., Sequences of Proteins of Immunologi-
cal interest, Sth ed., US Department of Health and Human Services, NIH publication Ne 91-3242 (1991).

Tepmun "Fc" oTHOCHTCSI K 9acTH KOHCTAHTHOW OOJACTH TSDKENOW LIENH, KOTOpasi COJEP KUT MO MEHbIIEH
Mmepe nomensl CH2 u CH3, xoTopsle, kKak mpaBuiio, CBA3bIBAIOTCA ¢ perientopoM Fe, Hanpumep, FcyR, a mmenno
FcyRI (CD64), FeyRII (CD32), FeyRIIT (CD16) mmu FcRn, T.e. HeonaTanbHbIM penenitopoM Fe. Crieayer moHu-
MaTh, 4TO coaepikamuii Fc cnuThiil 6eI0K MOXKET co/iepKaTh BECh HATHBHEIA JOMEH Fc MM ero 4acte Wi CO-
JIepKaTh JACICIIMH, 3aMEHBI U/VJTH BCTABKH WM IPYTHAC MOIU(HUKAIINN, KOTOPBIC AT €r0 HECIIOCOOHBIM CBsI-
3BIBaThCA C JIIOOBIM perienitopom Fc, crnemoBarenbHO, Aenas MOMEH HEe(QYHKIIMOHANBHBIM MU 'JTHIICHHBIM
dynakuii 3¢ dexTopa" B OTHOIICHUH €TO THITMYHOW OMOIOTHYECKON (DYHKIIUH, KOTOpas TOCTHTAETCS TTOCPEACT-
BoM perentopa Fc.

Hcmonb3yeMblii B HACTOAIIEM JOKyMeHTe TepMUH "aHTtuteno" (Ab) oTHOCHTCS K MOJIEKyJe HMMYHOTIIO-
OynuHA WM €€ TPOU3BOJHOMY, KOTOPOE OOaIaeT CIOCOOHOCTRIO CIIeNM(DHUECKA CBSI3BIBATHCS C aHTUTCHOM.
BapuabenbHbie 007aCTH TSHKEIION U JIETKOH IeTIel MOJIEKYJIbl IMMYHOTJIO0YJTMHA COEeP KaT CBA3BIBAIONIUIN J10-
MeH, KOTOPBIl B3aUMOAEHUCTBYET C aHTUTE€HOM, KaK M3JI0KCHO BBIIIC MPH ONHCAHWH TEPMUHA "HMMYHOTTIO0Y-
nuH". AHTUTENIO TaKXXe MOXKET MPEICTABIATh CO00H OncnennpuIeckoe aHTUTEIO, JUATEIO WU CXOTHYIO MOJIe-
kyny (cm., Hampumep, Holliger, et al., 1993, PNAS USA 90(14), 6444-8, B OTHOIIICHUH OIHCAHUS TUATEN).
Kpowme Toro, ObUIO TTOKa3aHO, YTO AHTUTCHCBS3BIBAIOIIAS (DYHKIIMS aHTHTENAa MOXKET OCYIIECTBIAThCS (pparMeH-
TaMH TOJTHOPa3MEPHOTO aHTHUTENA, T.C. "aHTUTCHCBSA3BIBAIOIIMMU (hparMeHTaMu" WiIH "aHTUTCHCBI3bIBAIOLIIMHI
oenmkamu". Kak ¥ moHOpa3MepHbIC MOJICKYIBI aHTHTENA, AHTUTCHCBSI3BIBAIOIIUE OCITKA MOTYT SBJISTHCS MOHO-
cnenu(pUIeCKUMU WM MyJbTACHennuIeckuMu (Hampumep, oucneruduaeckumu). [IpuMepsl CBA3BIBAOIINX
MOJICKYJ WK (GparMeHTOB, IPETyCMOTPEHHBIX B MpeeiiaX TepMUH "aHTHUTENO", BKIIIOYAIOT B ce0s1 6€3 orpaHu-
YEeHHUS CIIeAyIOIIee:

(i) dparment Fab' unu Fab, MmoHOBaneHTHBIN pparment, cocrosmuid u3 goMeHoB Vi, Vy, Cp u Cyl, nimm
MOHOBAJICHTHOE aHTHUTEJIO, OTIMCAHHOE B MEKAYHAPOIHOU MaTeHTHOH myOmmkarm Ne WO 2007059782;

(i) dparmentsr F(ab'),, OuBanmeHnTHBIC parMeHTHl, copepkamne 18a ¢pparmeHTa Fab, cBsS3aHHBIE TUCYITh-
(bUIHBIM MOCTHKOM Ha IIAPHUPHON 0071acTH;

(iii) pparment Fd, cocrosimuii o cymecTtBy u3 qoMeHOB Vy 1 Cyl;

(iv) dparment Fv, cocrosmuii o cymecTBy n3 1oMeHOB Vi 1 Vy;
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(v) parment dAb (Ward et al., 1989, Nature 341, 544-546), KOTOpBIii COCTOUT 1O CYIIECTBY U3 AOMEHa Vy U
TaKke uMeeT Ha3zBaHue qoMeHHbIe anTHTena (Holt et al., 2003, Trends Biotechnol., 21(11):484-90);

(vi) BepOmroxkbpH aHTUTENA MK HaHoTena (Revets et al., 2005, Expert Opin. Biol. Ther., 5(1):111-24); u

(vii) BeIIETICHHAS OTIPEISIISIONIast KoMIIeMeHTapHoCTh 06macTh (CDR).

Hcmonb3yeMble B HACTOSIIEM JTOKYMEHTE TEPMHUHBI 'MOHOKJIOHAIHHOE aHTUTENO" WM "KOMITO3HUITUS MO-
HOKJIOHAJBHBIX aHTUTEN" OTHOCSTCS K MpenapaTy MOJEKYJ aHTHTEeIa AMHOTO MOJIEKYIISIPHOTO cocTtaBa. Komrmo-
3UIHS MOHOKJIOHAJBHBIX aHTHUTEN MPOSBIACT IUHYIO0 CHeIM(DUIHOCTD W aQ(UHHOCTH CBA3BIBAHMSA B OTHOIIC-
HUH KOHKPETHOTO ATIHTOTIA.

[IpenycMoTpeHO, YTO HCTIONBb3YEMBbIH B HACTOSIIEM JOKYMEHTE TEPMHUH "aHTHUTENO YeJoBeKa" BKIIOYAET B
ce0s1 aHTUTENa, COAepIKallie BapHaOeNnbHYI0 W KOHCTAaHTHYIO 00JIaCTH, TIPOUCXOASIINE W3 3apOABIIIEBHIX MO-
CJIEZIOBATEIFHOCTEH UMMYHOTIIOOYIIMHA YeJOBeKa. AHTUTENA YeJI0BEKa MOTYT BKIIFOYATh B Ce0Sl aMHHOKHUCIIOT-
HBIC OCTaTKH, HE KOJIUPYEMBIC 3apOABINICBBIMU TIOCICIOBATEIFHOCTIMI HMMYHOTIO0Y/IHHA YeJIoBeKa (Hampu-
Mep, MYTalluH, BBEACHHBIC CIYYaHBIM WIH CaUT-CHCIM(MUICCKIM MYTareHe30M in vitro Wi BO BpeMsi TEHHOU
peapamKUPOBKH WM ITyTEM COMATHYCCKON MyTaIiH in vivo). TepMuH "MOHOKIOHATFHOE AHTUTEIIO MBIIIH, FITH
MBIITHHOE MOHOKJIOHAJIFHOE aHTHUTENIO" OTHOCUTCS K aHTUTENIaM, IPOSIBIISIONINM CIUHYIO CTICIIU(PHIHOCTE CBS-
3BIBAHUS, KOTOPBIC COMEpKAT BaprabeIbHYI0 M KOHCTaHTHYIO OOJNACTH, MPOMCXOSAIINE U3 MBIIIIMHBIX 3aPObI-
IIEBHIX TOCIEI0BATENIFHOCTEH IMMYHOTIIOOYIINHA.

Hcrmonb3yeMblil B HACTOSIIIEM TIOKYMEHTE TEPMHH "CIIUTHIN OeoK" BKITIoYaeT B cebs coaepxkamuii Fc cim-
THI Oeslok u coxeprkamuii perentop Fc cimteiid 6emok. CIUTBIA OETOK MOXET MPEICTaBIATh co00i mo0oi
TTOJIUTIENITH]T, OOPa30BaHHBIN MyTeM JKCIPECCHH XUMEPHOTO TeHa, 00pa30BaHHOTO MyTeM KoMOWHanuu Ooiee
4yeM ofHOM mocnenoarenbHocTd JJHK pasnumaHoro mpoucxoxkaeHus, Kak MPaBuio, ITyTeM KIOHUPOBAHUS OTHO-
TO TeHAa B SKCIPECCHOHHBIN BEKTOP B paMKE CUMTHIBAHUS CO BTOPHIM T'€HOM TaK, YTOOBI JIBa TeHAa KOJAUPOBAIH
OJIMH HENPEPHIBHBIN MONUTICTITH].

CornacHO OJJTHOMY aCHEKTy HACTOSILET0 N300peTeHHUS IPeyCMOTPEH ONIMCAaHHBIN B HACTOSIIEM JTOKYMEH-
TEe croco0 MoJy4YeHHUss peKOMOMHAHTHOTO TPEICTABISIONIEro HHTEepec nonunentuaa win oenka. CornacHo He-
KOTOPBIM BapHaHTaM OCYIIECTBICHHUS PEKOMOMHAHTHBIN IPEACTABIIONINA WHTEPEC TONUMEITHI WIH Oelok
BBIOpaH W3 TPYMIIBL, COCTOSAIICH W3 aHTUTENA, aHTHTCHCBS3BIBAIOIIETO Oeiika, CIUTOro OeiKa, COAepIKaIiero
Fc cnuroro Genka u comepskaniero penentop Fc cnuroro 6enka.

CHCTEMBI 3KCIIPECCUH KIIETOK.

[IpumMeHeHne CUCTEMBI HKCIPECCHH KIIETOK MPEACTaBIET co00i HE0OX0MMOE peaBapUTEIHHOE YCIOBUE
JUTS KPYITHOMACIITaOHOTO MOMYYCHUS TAKHUX MONUMIEITHIOB MIIA OCTIKOB B KJICTOYHOU KYJIBTYpeE.

[TpoxyKT coriacHO HacTOAIIEMY M300pPETEHHIO NPENCTaBISICT COOOHM MONMIENnTH] Wi OeJIOK, KOTOPBIH
9KCIPECCUPYIOT B KJIETKaX M COOMPAIOT M3 CHCTEMBI KYJIBTHBHPOBAHUS, T.€. KJIETOK W/WJIM KIETOYHOU CpEJBI.
OH MOXeT MpeCTaBIATh COO0H 000! MPeaCTABISIOMINI HHTEPEC MOJIUIEITH/ WK OeJIoK (paHee).

B 3KcIpeccHOHHBIX BEKTOPAaxX, KaK MPABUIIO, HCIOIB3YHOTCS CUIIBHBIC TEHHBIC MPOMOTOPHI I yIIpaBiic-
Hus TpaHckpunumeit ”PHK nponykra. CoriaacHo NONMOIHHUTEIBHOMY acleKTy HACTOsIIee M300peTeHne OTHO-
CUTCS K 3KCIPECCUOHHOMY BEKTOPY, KOAUPYIOMIEMY MPEICTABISIONINN HHTEPEC MOJUICITU, HAPUMED aHTH-
TEJI0, aHTUTCHCBSI3BIBAIOIIIIA OCTIOK WITH CIUTHIA Oelok. Takue SKCIpecCHOHHBIE BEKTOPHI MOXKHO HCIIONB30BATh
B CHIOCO0aX COTJIACHO HACTOSIIEMY H300PETEHHIO IS PEKOMOMHAHTHOTO TIOTYYEHHS TIPEICTABISIONINX HHTEPEC
TIOJIMIICTITHIOB MM OEIIKOB C IMTOMOIIBIO KJIETOUHOU KYJIBTYPHI.

OKCIIPECCHOHHBIN BEKTOP B KOHTEKCTE CIIOCOOOB COTIIACHO HACTOSIIEMY M300pPETEHUIO MOXKET IPE/ICTaB-
JATH c000i 000N MOIXOAANINHA BEKTOp, BKIIOYAs B ce0s XPOMOCOMHBIE, HEXPOMOCOMHBIE M CHHTETHYECKHE
HYKIICHHOBOKHCIIOTHBIC BEKTOPHI (IIOCICIOBATEIBHOCTh HYKJICHHOBON KHCIIOTHI, COJICpIKamiasi MOIXOSAIIAN
HabOp 2JEMEHTOB KOHTPOJISl dKCTpeccun). [IpumMepsl Takux BEKTOPOB BKIIOYAIOT B cebs mpousBoaHbie SV40,
OaktepuanbHbie Ta3Muabl, ¢aroByro JJHK, GakynoBupyc, ApoioKeBBIC MIa3MHIBI, BEKTOPHI, IMOIyYCHHEBIC U3
KoMOuHanui wiasmug U parosoit JIHK, u BexTopsl u3 BupycHOi# HykiienHoBO# kuciaoTsl (PHK nimm IHK). Ta-
K¢ HYKJICHHOBOKHCIOTHBIC BEKTOPHI U MX NMPUMCHEHHE XOPOIIO HM3BECTHBHI B HACTOSINEH OOJNACTH TEXHUKU
(cm., Hanpumep, mateHThl CILIA Ne 5589466 u 5973972).

Bekrtop, comepaiuii MOJIeKyJly HYKJIEMHOBOW KHUCIOTHI, KOAUPYIOIIYIO MPEACTABISIONIUNA UHTEPEC IMO0-
JIUTENTH WK OeNOK, MOCTaBIAIOT B KIETKY-XO35IMH, IPUYEM MOJIEKYJa HyKIEHHOBOM KHUCIOTH ()yHKIIMOHATb-
HO CBfi3aHA C KOHTPOJHUPYIOMIEH SKCIPECCHIO TOCIE0BATEIFHOCTRIO, MOIXOISIIEH IS SKCIPECCHH B KIIETKE-
XO3STMHE MIICKOTIUTAIOIIETO.

KonTtpommpyromnie 3KCIpeccuio NOCIe0BaTeIFHOCTH KOHCTPYUPYIOT Ul KOHTPOJIS M yIIPABICHUS TPaH-
CKPHITIHEH KOTUPYIOMUX MOJUICTITHA T€HOB, MPEICTABIIIOIINX HHTEPEC, U MOCISAYIOMEH IKCIIpeccueil oH-
MENTUIOB WIA OCITKOB B Pa3NIMYHBIX KJICTOYHBIX cUcTeMaX. [[ma3Mupl KOMOMHUPYIOT SKCIPECCHPYEMBIHA TCH,
NPE/ICTABISIIONIMN HHTEPEC, C KOHTPOJIUPYIOIIMMH KCIPECCHIO TTOCIEOBATEIBHOCTSIMH (T.€. IKCIIPECCHOHHBI-
MU KacceTaMmHu), KOTOPBIC COACPIKaT HEOOXOIMMEIC JIEMEHTHI, TAKUE KaK, HAIIPUMEDP, TPOMOTOPHI, SHXaHCEPHI,
CeNIeKTHPYEMbIE MapKepbl, ONepaTropsl U T.A4. B AKCIIpecCMOHHOM BEKTOpE MOJICKYJIbl HYKJIEHHOBOW KHCJIOTHI
MOTYT COJIEpKaTh MJIM MOTYT OBITh CBSI3aHBI C JIIOOBIM ITOJXOJSIIINM IPOMOTOPOM, YHXAHCEPOM, CEJIEKTHpYe-
MBIM MapKepoM, OIEpaTOpPOM, PENPECCOPHBIM OEIKOM, TEPMHHHUPYIOIMIMMH MOCIIEI0BATEIFHOCTSIMH HONHae-
HITNPOBAHUS U IPYTHMHU OOJIErJaroIInMH SKCIIPECCHIO 3JICMEHTaMH.

Hcrmonb3yeMblii B HACTOSIIEM TOKYMEHTE TEPMHH "TIPOMOTOp" OTHOCHTCS K TochenoBarenbHocTn JTHK,
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JOCTaTOYHOW ISl HaNpaBJICHUs TpaHCKpHunuy nocnenoBarensHocT JIHK, ¢ koTopoii oH (hyHKIMOHATIBHO CBSI-
3aH, T.€. CBsI3aH TaKMM 00pa3oM, YTOObI KOHTPOJIMPOBATh TPAHCKPHUIILIUIO HYKICOTHUIHON MOCIEA0BATEIILHOCTH.
OKCIpeccuio HyKICOTHIHOHN MOCIEeNI0BATENEHOCTH MOKHO Pa3MECTHTh IO KOHTPOJIb JIFOO0TO IIPOMOTOPHOTO
WIIM HXaHCEPHOTO AJIEMEHTa, M3BECTHOTO B HACTOSIICH 00JacT TeXHUKH. [IpuMepsl TaKuX 3JIEMEHTOB BKIIIO-
4aroT B ce0sl CHITbHBIE MPOMOTOPHI dKCTIpeccHn (Hampumep, mpomoTtop/suxancep IE CMV yenoBek Uik riIaBHBIA
npomoTop IE CMV (CMV-MIE), a taxke RSV, no3nuuii mpomorop SV40, npomotopsr SL3-3, MMTV, youk-
utrHa (Ubi), youksutuna C (UbC) u HIV LTR).

CornacHO HEKOTOPHIM BapHaHTAM OCYIIECTBICHHS BEKTOP COAEPIKUT MIPOMOTOP, BEIOPAHHBIA M3 TPYIIIIEI,
cocrosiei 3 SV40, CMV, CMV-IE, CMV-MIE, RSV, SL3-3, MMTYV, Ubi, UbC u HIV LTR.

Morekybl HYKJIEHHOBOH KHCIIOTHI, KOAMPYIOUINE MPEACTABISIONIMA MHTEpEC IMOJHIEITHI WIN OeJoK,
TaKKe MOTYT OBITh (DYHKIIMOHAIBHO CBsI3aHBI ¢ 3()(HEeKTHBHONW TEPMUHHPYIOIIEH MOCIE0BATEIbHOCTBIO MOJIH-
aJICHWJIMPOBAaHMs, TOUYKOM Hadaja peruIMKaliy JUIsl IUIa3MUAHOTO npoxykra B E.coli, reHoM ycToitumBocTn K
JIEWCTBHIO aHTHOMOTHKA B KA4ECTBE CEJICKTHPYEMOT0 MapKepa M/WIIM NOAXOASIINM CaiTOM KJIOHMPOBaHHUS (Ha-
npuMep, NOTWIMHKepoM). HyKienHOBBIE KHCIIOTBHI TakKe MOTYT COZIEPKaTb PEryJnpyeMbIi HHIYLHPYEMbIH
MPOMOTOP (MHIYIIUPYEMBIH, pENPecCUpPyEeMbIi, PETYIHPYyEMbIi YCIOBHSMH OKPYKAIOMIEH Cpelbl) B OTIIMIHE OT
KOHCTHUTYTHUBHOTO TIpOMOTOpa, Takoro kak IE CMV (cmennanucty B HAacTOSIIEH OOJIACTH TEXHHUKH OYIET TO-
HSTHO, YTO TaKWe TEPMHHBI (DaKTUUECKU SIBIAIOTCS NECKPHUIITOPAMH CTETIEHH T€HHOW AKCIPECCHH IPU OIpere-
JICHHBIX YCIIOBHUSAX).

CenexTupyeMble MapKepbl MPEICTABISIOT cOOOM AIIEMEHTHI, XOPOIIO M3BECTHHIC B HACTOSAMICH oOiacTh
TeXHUKU. [IpH CENEKTHBHBIX YCIOBUSIX MOTYT BBDKHTH TOJBKO KJIETKH, SKCHPECCHPYIOIINE COOTBETCTBEHHBIN
ceneKTupyeMslii Mapkep. Kak nmpaBuiio, reHbl CeJIEKTUPYEMBIX MapKepOB 3KCIIPECCUPYIOT OENKH, Kak IpaBHIIo,
(bepMeHTHI, KOTOpbIe 00eCIeunBalOT YCTOHYMBOCTE K Pa3IMYHbIM aHTHOMOTHMKAM B KJIETOYHOH KyibType. B
JPYT'HX CEJIEKTUBHBIX YCIOBHSIX KJIECTKH, KOTOPBIE KCIIPECCUPYIOT (PIIyOpeclieHTHBIH OeKOBbIi Mapkep, BU3ya-
JM3HUPYIOTCS, U UX, TAKMM 00pa3oM, oTOMpaloT. BapuaHThl ocyliecTBICHUS BKIIIOYAIOT B cebsl ciemytolee: Oe-
Ta-nakramasa (bla) (reH ycToHYMBOCTH K aHTHOMOTHKY OeTa-TaKTamy, WM YCTOWYMBOCTH K aMITUIMILIHHY, UIIH
ampR), bls (ren aneTuntpancdepassl, 00eceUNBAIOIINNA YCTOWIMBOCTD K OmacTunmauHa), bsd (reH neamMuHasbl,
obecreunBaroMii yCTORIMBOCTE K OiacTHIUANHA-S), bsr (TeH ycToWduBOCTH K OnacTununuuy-S), Sh ble (ren
ycrodunBocTH K Zeocin®), rurpomuiimapochorpancdepasza (hpt) (reH ycTOHYMBOCTH K TMIPOMHUIUHY), tetM
(TeH yCTOWMYMBOCTH K TeTpalukiIuHy, win tetR), nHeomunmadochoTpanchepasa 11 (npt) (reH ycToHIMBOCTH K
HEOMHIIMHY, WK neoR), kanR (TeH ycTOHYMBOCTH K KaHAMHIIMHY) U pac (T€H YCTOWIMBOCTH K IYPOMUITUHY).
CenextupyemMble (MM CETEKTUBHBIC) MapKephl, Kak MPaBUiIO0, UCTIONB3YIOT B Pa3pabOTKe CTAOMIIBHBIX KJIETOU-
HBIX JINHUU.

CornacHO omnpeAesCHHBIM BapHaHTaM OCYIIECTBICHHS BEKTOpP COJACPIKHUT OIWH WIIM HECKONBKO T€HOB Ce-
JICKTHPYEMBIX MapKepOB, BEIOPAHHBIX M3 TPYIIIBI, cocTosmiei u3 bla, bls, BSD, bsr, Sh ble, hpt, tetR, tetM, npt,
kanR u pac. CornacHo qpyruM BapHaHTaM OCYIIECTBIICHUS! BEKTOP COJIEPKUT OJWH MM HECKOJBKO ICHOB ce-
JIEKTUPYEMBIX MapKepoB, KOJUPYIOMHNX 3eieHblil (iyopecuentHsiit 6enok (GFP), ycunennsiii 3enensiit guryo-
pecuentHbIi 6enok (eGFP), cunnii dyopecuenTrsrit 0enok (CFP), yeuneHHBIH cuHUE QIIyopeceHTHBIA OeToK
(eCFP), xentsii pimyopecuentHsiii 6enok (YFP) umu nogobHoe.

Jlna meneit HacTOSIIEro M300PETEHUS IKCIPECCHIO TEHOB B SYKAPHOTHUECKUX KIIETKaX MOYKHO TOYHO pe-
TYJIHPOBATH C HCIIOJIB30BAaHUEM CHIBHOTO MPOMOTOPA, KOTOPBIM KOHTPOIHPYETCS OIEepaTopoM, KOTOPHIHA, B
CBOIO OYepe.b, pEryHupyeTcs peryiasTopHbiM ciuThiM Oenkom (RFP). RFP cocrout mo cymecTBy n3 OJIOKH-
PYIOIIETO TPAHCKPUIIHMIO JOMEHAa W JIMTAHACBS3BIBAIONIETO JTOMEHA, KOTOPBIM pPErylupyeT ero akTHBHOCTD.
TIpumepsl Takux dKCIpeccHoHHBIX crcTteM ommcanbl B US 20090162901 Al, koTopas MOJHOCTBIO BKJIIOYCHA B
HACTOSIINI TOKYMEHT MOCPEICTBOM CCHUIKH.

Hcnonp3yeMmslil B HacTOSILEM JOKyMEHTE TepMUH "omepaTop" oTHocuTcs K mocinegosarensHoctu JTHK,
KOTOPYIO BBOJSIT B T€H WJIM PSJIOM C T€HOM, IIPEACTABISIONINM HHTEpPEC, TaKUM 00pa3oM, YTOOBI TeH MOT pery-
JMpOBAThCs IyTeM cBs3biBaHus RFP ¢ oneparopoM u B pe3ynbTare npenoTBpallaTh WM pa3pemaTh TPaHCKPHII-
IIUIO TPE/ICTABISIONIET0 UHTEpEC reHa. Psy omepaTtopoB B MPOKAapUOTHYECKUX KIIETKaX W OakTeprodarax ObLT
xopomo oxapakrepu3osaH (Neidhardt, ed. Escherichia coli and Salmonella; Cellular and Molecular Biology 2d.,
vol. 2, ASM Press, Washington D.C., 1996). Onu BrirOYaroT B ce0s 0e3 orpaHHUYCHHs ONCPATOPHYIO 00JIacTh
reHa LexA E.coli, koTopas cBs3piBaeT nentua LexA, u omepaTopsl JIAKTO3bI U TpUTITO(aHa, KOTOPHIE CBI3bIBA-
10T penpeccopHbie Oenku, koaupyemble TeHamu Lacl u trpR E.coli. Taxke oHM BKIIOYAIOT B ceOsl ONepaTopsl
OakTepruodaros u3 aamona Py u renoB ant/mnt ¢ara P22, KkoTopbie CBA3BIBAIOT PEMIPECCOPHBIE OCIKH, KOIUPYe-
Mbie siMOaa cl u P22 arc. CortacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHUS, B KOTOPHIX OJIOKAPYIOIIUI TpaHC-
kpunuio JoMeH RFP mpencraBnseT co0oil pecTpUKITMOHHBIN (epMeHT, Takoi kak Notl, ormepaTtop npencrasiis-
eT co00ii 1MocIeJ0BaTEIbHOCTD PACIIO3HABAHMS ISl 9TOT0 (epMeHTa. CrielManucTy B HacTosmel o0nacTu Tex-
HHKH TIOHSATHO, YTO ONEPaTop JOJDKEH OBITh PACIIONOKEH PsIOM, WM 3' OTHOCHTEIHLHO MPOMOTOpA TaK, YTOOBI
OH OBUI CrmOCOOCH KOHTPOJHMPOBATh TPAHCKPUIIIMIO C TOMOIIBIO mpomoTopa. Hampumep, B maTteHTe
CIIA Ne 5972650, kKOTOpPBII BKIIOUEH B HACTOSAIIMUNA JOKYMEHT MMOCPEACTBOM CCBUIKH, PACKPBITO, YTO MOCIEN0-
BaTeIbHOCTH tetO HaxoAATCs B pesenax KOHKpeTHoro pacctosiaus oT TATA-Ookca.

CornacHO onpeeNieHHBIM BapHaHTaM OCYILIECTBICHHS ONepaTop BHIOpAaH M3 TPYMIIBI, COCTOSIIICH U3 Clle-
nyroriero: ormepartop tet (tetO), mocaenoBaTeNbHOCTH pacrio3HaBanus Notl, omepaTop LexA, omepaTop JaKTO3BbI,
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omeparop Tpunrodana u onepatop Arc (AO). CortacHO HEKOTOPHIM BapHaHTaM OCYILECTBIICHHS PEIPECCOPHBIN
Oenok BeIOpaH w3 rpymmsl, coctosmei u3 TetR, LexA, Lacl, TrpR, Arc, LambdaCl u GAL4. CoriacHo mpyrum
BapHaHTaM OCYIIECTBICHUS OJIOKMPYIONIUH TPAHCKPHIILIUIO JTOMEH IMPOUCXOANUT M3 dYKApPHOTHIECKOTO perpec-
COpHOTO OeJKa, HapUMEp PENPECCOPHOTO ToMeHa, porcxosmiero u3 GAL4.

B mmutrocTpaTHBHON CHCTEME SKCIIPECCHH KIIETOK KIETKH KOHCTPYHPYIOT ISl SKCIPECCHH PEIPECCOPHOTO
Oenka terpammiimHa (TetR) u mpencTaBisrOMM UHTEpEC MOJUMIENTHA MOMENIAIOT MO TPAHCKPUITITHOHHBIH
KOHTPOJIb MPOMOTOPA, Ybsi aKTUBHOCTh perynupyercs TetR. J[Ba tangemusix omneparopa TetR (tetO) pacmosna-
TalOT HEMOCPEICTBEHHO HIDKE IO X0y TPaHCKpUMIIUH NpoMoTopa/saxancepa CMV-MTE B Bekrope. Tpanc-
KPHIIIMS TeHa, KOAMPYIOLIETo MpeICTaBIomni nHTepec Oenok, Hampasisiemas npomotopom CMV-MTE, B
TaKOM BEKTOPE MOKET OJIOKMPOBATHCS ¢ moMouipio TetR mpu oTCYTCTBUH TETPALMKIIMHA WIN APYTOTO OIpese-
JICHHOTO TOJXOJSIINEr0 WHAYKTOpa (HampuMmep, NOKCHUIMKIMHA). B mpucyrctBum mHaykropa Oemox TetR e
criocoOeH cBsi3bIBaThes ¢ tetO, cienoBaTeNbHO, MPOUCXOIUT TPAHCKPHIIIMS U, TAaKUM 00pa3oM, TPaHCIIALUS
(aKcnpeccusi) MPEACTABISIONIEro UHTEpec nonunentuaa (cM., Harnpumep, natenT CIIIA Ne 7435553, xoropslii
MIOJTHOCTBIO BKJIFOUCH B HACTOSIIUHA JOKYMEHT IIOCPEJICTBOM CCBUIKH).

Takue cucTeMBI KCTIPECCHH KIETOK MOXHO HCIOBL30BaTh IS "3ammycka’ IpOu3BOACTBA TPEICTABIISIONIES-
TO MHTEPEC MONUIENTHIA TOIBKO BO BPeMs KyJIbTHBHPOBAHUS MPONU3BOACTBEHHON KyIbTyphl. TakuM oOpazom,
AQHTHOMOTHKH, TaKHe TETPAIMKINH WIA IPYTHe MOAXOAANINE HHIYKTOPHI, MOKHO J00aBISATH B OMOpEakTop K
MepBOM KJIETOYHOU KYJIbTYpE.

Jpyras ummocTpaTUBHAS CHCTEMa AKCIPECCHU KIIETOK BKIIIOYAET B CE0Sl PETYISATOPHBIC CIUTHIC OCNKH,
takue Kak ciauThlii 0enmok TetR-ER;ppT2, B KOTOpOM OJOKHPYIOIINK TPAHCKPHIIIIHIO JOMEH CIIMTOTO Oelka
npezacTaBisieT coboit TetR, n JIUraHaCBs3bIBAIONIMK JOMEH NPEICTaBIseT cOOOW JMIaHACBA3BIBAIOIINI TOMEH
penenropa 3ctporena (ER;gp) ¢ myramusmu T2 (ER; ppT2; Feil et al., 1997, Biochem. Biophys., Res. Commun.,
237:752-757). Ecnn mocnenoBatenbHOCTH tetO pacrosioxKeHbl HIKE MO X0y TPAHCKPHIIIMK U PSIOM C CHIIb-
HbIM TipoMoTopoM CMV-MIE, TpaHCKpuIIus NpeacTaBIAOLIed HHTEpeC HYKJICOTUAHON MOCIE0BATEIEHOCTU
u3 npomoropa CMV-MIE/tetO GnoxupoBaiachk B MPUCYTCTBUHM TaMOKCH(EHa, ¥ 3TO OJIOKMPOBAaHHE OTMEHSIOCH
TIpH yiajJeHun TaMokcudena. B npyrom npumMepe npumeHenne ciuroro 6emka Arc2-ER;gpT2, ciamroro Oenka,
COCTOSIIETO W3 OJHOIETIOYEYHOTO ANMEpPa, COCTOSIIETO M3 ABYX OCNKOB Arc, COCIMHEHHBIX JIMHKEPOM U3 15
aMUHOKHUCIIOTHBIX ocTaTKoOB U ER;gpT2 (panee), mpemycmarpusaet omnepatop Arc (AQ), 6onee KOHKPETHO ABYX
TaHIEMHBIC ONIEpPaTOPhl a, HEMOCPEACTBEHHO HWKE M0 XOAY TPAHCKPHUIIINK OTHOCHUTEIBHO IPOMOTO-
pa/saxancepa CMV-MIE. KierouHnsle JUHUH MOTYT PEryaupoBatbcs ¢ momonibio Arc2-ER;ppT2, mpudem
KIIETKH, SKCIIPECCUPYIONINE MPEICTABISIONMNNA HHTEpEC OENOK, yIpaBistoTes nmpomotopoM CMV-MIE/ArcO2 u
MHIYLUPYIOTCS yAaleHneM tamokcudena (cM., Hanpumep, US 20090162901 Al, xoropast BKIIIOYEHa B HaCTOS-
MU JOKYMEHT ITOCPEICTBOM CChUIKH). COTiacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIICHUS BEKTOP COJIEPIKHUT
ruopuaHbiil mpoMotop CMV-MIE/TetO nimm CMV-MIE/AO2.

[Monxonsime BEKTOPHI, UCIOIb3YeMbIe B CIIOCO0aX COTIACHO HACTOSAILIEMY M300pETEHMIO, TaKKE MOTYT
UCIIOJNIb30BaTh MHCTPYMEHTHI Cre-1oX Ut TeXHOJIOrnM peKOMOMHAIMY JUIsl 00JIerdeHNs pEeIIMKaIiH TpeCTaB-
nsrorero uHTepec rera. Crparerus Cre-Lox TpeOyeT Hanwyusi M0 MEHBIICH Mepe TBYX KOMIIOHEHTOB: 1) pe-
koMOmnHa3a Cre, pepMEHT, KOTOPHIM KaTaIM3UPyeT PEKOMOWHAIIMIO MEXTy ABYyMs caiitamu loxP; m 2) cailTel
loxP (manmpumep, cnermduaeckas Mocie0BaTeIbHOCTh U3 34 IL.H., COCTOSIIas U3 8 I.H. CepALIEBHHHON OCIIe-
JIOBAaTEILHOCTH, T/I€ TIPOUCXOIUT PEKOMOMHALINS, M IBYX (DIIAaHKUPYIOMHNX 10 13 I1.H. HHBEPTUPOBAaHHEBIX MTOBTO-
POB) WJIM MYTaHTHBIX caiiToB lox (cM., Hampumep, Araki et al., 1995, PNAS 92:160-4; Nagy, A. et al., 2000,
Genesis, 26:99-109; Araki et al., 2002, Nuc. Acids. Res., 30(19):e103; u US 20100291626 A1, Bce u3 KOTOPHIX
BKJIFOYECHBI B HACTOSIIIMI JOKYMEHT MOCPEACTBOM CChUIKHM). COTJIaCHO Ipyrod CTpaTerny peKOMOWHALINH JIPOK-
xkeBasi pekomOrHa3za FLP MoskeT OBITh MCHONIB30BaHa ¢ KOHCEHCYCHOH nocnenoBatenbHocThio FRT (cM. Takke,
Hanpumep, Dymecki, S., 1996, PNAS, 93(12):6191-6196).

CornacHO APYroMmy acrekTy reH (T.e. HyKJICOTHIHAsI MOCIENOBaTeIbHOCTh, KOAUPYIONIas MpecTaBIIsIo-
Ui MHTepec peKOMOWHAHTHBIN MOJHIIETITHT) BBEICH B YCHIIMBAIOLIYIO SKCIIPECCHIO MOCIIEI0BATEIbHOCTD IKC-
MPECCHOHHOM KacceThl M Heo0s13aTenbHO (PYHKIMOHAIBHO CBSI3aH C IPOMOTOPOM, NPUYEM CBS3aHHBIH C TPOMO-
TOpPOM TeH (DJIaHKUPOBaH 5' MEPBHIM CAWTOM paclo3HaBaHUS PEKOMOWHA30# u 3' BTOPHIM CaTOM pacro3HaBa-
HUSl peKoMOMHA301. Takue caThl pacro3HaBaHMs peKOMOWHA30# obecrednBaroT onocpeaoBannyo Cre pekoM-
OMHAIMIO B KJIETKE-XO3SWHE dKCIIPECCHOHHON CUCTEMBI. B HEKOTOPBIX CITydasx BTOPOW CBSI3aHHBIH C MPOMOTO-
POM T€H pacIoJIoKeH 0 XOAY TPaHCKpHIIHH (3") OTHOCHTEIHHO MEePBOTO TeHA W (JIaHKUPOBaH 3' BTOPHIM Caii-
TOM paclo3HaBaHUS peKOMOMHA30#. B npyrux cimydasx BTOpO# CBA3aHHBIN C TPOMOTOPOM TeH (praHkupoBaH 5'
BTOPBIM CAaWTOM pacro3HaBaHHUS PEKOMOWHA30M W (IaHKHpoBaH 3' TPETHUM BTOPBIM CaHTOM pAacIO3HABaHUS
pexoMOnHa30il. CorinacHO HEKOTOPHIM BapHaHTaM OCYLIECTBIICHMS CaiThl paclo3HaBaHUS PEKOMOMHA30W BbI-
Opansl u3 caiita loxP, caiira lox511, caiita 10x2272 u caiita FRT. CornacHo ApyruM BapraHTaM OCYILECTBICHUS
CalThl pacro3HaBaHUsI PEKOMOMHA30M SBISIOTCS pa3nuaHbIMU. COTTIacHO JIOTIOJIHHUTEILHOMY BapHaHTy OCYIIe-
CTBJICHUS KJIETKA-X03IMH COJIEPKUT I'eH, CIOCOOHBIN 3KCIIpeccCHpoBaTh pekoMOnHazy Cre.

CornacHO OJTHOMY BapHaHTy OCYIIECTBJICHHUSI BEKTOP COACPIKHT NEPBBINA I'eH, KOAUPYIOUIUH JETKYI0 Leb
AHTHUTENA WM TSDKEIYIO IeNb aHTHUTeNa, IPEACTAaBIIONIEr0 HHTEPEC, U BTOPOH T'€H, KOAUPYIONIUH JIETKYIO IIeNb
AQHTHTEINA WK TSHKEIYIO IeNh aHTUTENa, PEACTaBIIIONIETO HHTEPEC.

CrnenyeT MOHMMATh, YTO OAWH WMJIM HECKOJBKO BEKTOPOB, HECYITNX OIHY WM HECKOJBKO TOCIEIOBATEIb-
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HOCTEH HYKJICMHOBOW KHCJIOTBHI, KOJUPYIOMINX M 3KCIIPECCUPYIOIUX MPEACTaBISIOMNI HHTEpeC OEI0K, MOXKHO
UCIIOJNIb30BaTh B TAKOH IKCIIPECCHOHHON CHCTEME.

KreTku coryiacHO HacTOAImIEMY H300PETEHUIO TaK)Ke€ MOXKHO CKOHCTPYHPOBATH ISl YBETUICHHUS SKCIIpec-
CHUH TIPOAYKTA OCPEACTBOM KOIKCIIPECCHH TaKUX OEJIKOB, KaK IIarepoHbl, HHTHONTOPHI alloNT03a, MHTHOUTOPHI
pacmaga 6enka wiIu Ipyroil 6eToK, KOTOPHIH MOXKET YCHIIMBATh SKCIIPECCHIO MITH CTAOMIBHOCTD MPOAYKTA.

CornacHO HEKOTOPEIM BapHaHTaM OCYIIECTBICHUS BEKTOP JOTOIHUTEIHFHO COISPKHUT T'€H CBA3BIBAIOIICTO-
cs1 ¢ X-60okcom 6enka 1 (mXBP1) n/umn EDEM2, criocoOHBIH ycHIUBATH MPOU3BOACTBO OelIKa/CeKpenuto Oemka
MOCPENICTBOM KOHTPOJIA 33 IKCIPECCHEl TeHOB, BOBJIICYCHHBIX B YKJIAJKy O€JIka B HHIOMIA3MATHIECKOM pPETH-
kynyme (ER) (cm., Hampumep, Ron D., Walter P., 2007, Nat. Rev. Mol. Cell Biol., 8:519-529; Olivari et al.,
2005, J. Biol. Chem., 280(4):2424-2428; Vembar and Brodsky, Nat. Rev. Mol. Cell Biol., 9(12):944-957, 2008).

[IpuMeHeHHE BPEMEHHO TPAaHC(HUIUPOBAHHBIX KIIETOK, KOTOPBIE OBICTPO MPOHM3BOIAT 3HAYUTEIBHBIC KO-
JIMYECTBA MPOAYKTA, TAKKE MOXKHO OCYIIECTBUTH I ONTHMH3ALUH MIPOIecCca KyTbTHBHPOBAHUS KIIETOK, XOTS
CTaOWIEHYIO TPAHCQEKINIO, KaK MPABIJIO, MCIIOIB3YIOT JUIS MPOMBIIIICHHBIX MACIITA00B MPOU3BOJCTBA 0OJIb-
moro oobeMa.

B koHTekcTe HacTOAIMIEro M300pETEHHS XapaKTePU3YIOUIascs MeTaOOIMYECKHM CIABUTOM KIIETKA MOXKET
COJZIepXKAaTh JIFO00H MM BCE DJIEMEHTHI CHCTEMBI SKCIIPECCHH KIIETOK, OMMCAHHBIE B HACTOAIIEM JAOKyMEHTE, He-
obxomumbIe 11t 3 (HEKTUBHOTO PEKOMOMHAHTHOTO MPOM3BOJICTBA MPEICTABIISAIONIETO HHTEPEC OenKa.

CornacHO TOMONHUTEIHHOMY aCIeKTy HAcCTOsIIee N300peTeHre OTHOCHUTCS K XapaKTepH3ylommencss MeTa-
00NMMYECKNM CIABHTOM PEKOMOMHAHTHON 3YKapHOTHYECKOH KIIETKE-XO3SMHY, KOTOpas MPOW3BOAMUT IPEICTaB-
nsromuit mHTEpec Oenok. IIpuMepsl KIeTOK-X035€B BKIIOYAIOT B ce0sl KIETKH MIIEKOIHTAIOIIET0, TaKHe Kak
CHO, PER.C6, mpItmHbBIe TUM(POUIHEIC U MBIITUHBIC THOPUIOMHBIC KIICTOYHEIC JIMHUH (paHee). Hanmpuwmep,
COTJIACHO O/IHOMY BapHaHTY OCYLIECTBIICHHS HacTosIIee N300peTeHNe MpeIyCMaTpUBaeT XapaKTepU3yIOLIYIOCs
MeTabO0JIMYECKUM CABUTOM KIIETKY, COAEPIKAIyI0 MMOCIE0BATEIbHOCTh HYKICHHOBOIM KUCIIOTHI, CTAOMIBHO MH-
TErPUPOBAHHYIO B KJIETOYHBIH I'€HOM, KOTOPas COAEPIKHUT IMOCIETI0BATEILHOCTh, KOJUPYIOMIYIO TPEICTABIISIO-
muit uaTepec 6enok. CornacHo npyroMy BapHaHTY OCYILIECCTBICHHS HACTOsIIEE H300peTeHHE TIpeyCMaTpUBaeT
XapaKTepU3YIOIIYIOCS METa0OIMYECKIM CIBHTOM KIIETKY, COACPIKAIIYI0 HEMHTETPUPOBAHHYIO (T.€. SIIHCOMAIIh-
HYIO) TIOCJIEIOBATEIFHOCTh HYKJIIEHHOBOM KHCIIOTHI, TaKyl0 KaK IUTa3MHJa, KOCMHIA, (areMuia WiId JTHHEHHBINA
SKCIIPECCHOHHBIN AJIEMEHT, KOTOPHIH COAEPXKHT ITOCIEI0BATEIHHOCTD, KOAUPYIOMIYIO MPEICTABISIONINNA HHTE-
pec 6erok.

"Coop" umu "cOop KIeTOK" MPOUCXOIANT B KOHIIE MMPOU3BOJICTBEHHON CEPUU B MIPOIECCE HAKOTUICHHUS KIle-
TOYHOU Macchl. KIIETKH OTIENAIOT OT Cpenbl C MOMOIIBIO psiia Croco00B, TAKMX KakK (PHIbTpAIHs, HHKATICYITH-
pOBaHHUE KJIETOK, MPUIUIIAHAC KJICTOK HA MUKPOYUIIBI, CSIUMEHTAIIHS KICTOK WIH HEHTPU(PYTHPOBAHUE KIIETOK.
OunrnieHne OenKa MPOUCXOTUT B JOTIOTHUTEIFHBIX CTAIUIX JUIS BBIICICHUS OCIKOBOTO Mpoaykra. [lonumenTu-
JTBI WK OCJIKK MOKHO COOMPATh WM U3 KICTOK, WM U3 CPe U KyJIbTHUBHPOBAHUS KICTOK.

Crpareruu OYHIIEHHS OCIIKOB XOPOIIO M3BECTHBI B HACTOSIICH 00JacTH TeXHHUKH. PacTBOprMEIe (pOpMEI
TOJIMIICTITH A, TAKKE KaK aHTHUTENa, aHTUTEIOCBI3bIBAONINE (pparMeHThl U Fe-comepikariue Oenku, MOTyT OBITh
MOJIBEPTHYTHI JICHCTBUI0 KOMMEPUYECKU IOCTYITHBIM KOHIICHTPALMOHHBIM (IIBTPAM W BIIOCICACTBUU MOTYT
ObITh a)(OMHHO OYHIIECHBI C TIOMOIIBIO XOPOIIO M3BECTHBIX CIIOCOOOB, TaKUX Kak adGUHHBIE CMOJBI, HOHOOO-
MEHHBIE CMOJIBI, XpoMaTorpaduueckue KOJOHKH U mofo0Hoe. CBsA3aHHbIE ¢ MeMOpaHaMu (OPMBI TIOTHUTICTITH A
MOTYT OBITh OYMINEHBI ITyTEM TIOTy4eHUs1 00IIet MeMOpaHHO! (hpaKIuu U3 IKCIPECCHPYIOMICH KIIETKH U JKC-
TPaKIMKX MEMOpaH ¢ TOMOIIBI0 HEMOHHOTO jeTeprenra, Takoro kak TRITON® X-100 (EMD Biosciences, San
Diego, CA, USA). IluTo30bHbIE WK SIEPHBIE OSIKH MOYKHO TIOJTYIUTh ITyTEM JIM3KCa KIETOK-X035€eB (Tocpe/-
CTBOM MEXaHHYECKOTO BO3JEHCTBUSI, 00PaOOTKH yIbTPAa3BYKOM, JETEPTCHTOM W T.J.), YAAJCHUS (PaKIUK Kiie-
TOYHBIX MEMOpaH ITyTeM HEeHTPU(YTUPOBAHNS 1 COXPAHEHUS CyIIepHATAHTA.

CornacHO JIOMOJHUTEILHOMY aclleKTy HacToslee N300peTeHne OTHOCUTCS K CIOCOOY MONydeHHus Ipel-
CTaBIISIONICTO UHTEPEC aHTUTEINA, WM aHTUTCHCBSA3BIBAIOIIETO OCJKa, WK CIUTOTO OCliKa, TPUYEM YKa3aHHBIN
CIOC00 MpeaycMaTpUBAET CIICAYIONINE CTaJUH: a) KYJIbTUBHPOBAHHE KIIETOK COTJIACHO CIOCO0Y, OIIMCAaHHOMY B
HACTOSIIIEM JOKYMEHTE BhIIIE, b) cOOp KJIETOK U C) OYMIIEHHE MOJUNENTHAA UK Oellka, TAKOTro KaK aHTUTEJIO,
WM aHTUTCHCBS3BIBAIOIINI OCIOK, MIIM CIIUTBIA OEJIOK, OT KJIETOK MM CPE[ VTS KYJIbTUBUPOBAHHUS KICTOK.

Crnenyromue MpuUMEpHI MPEICTABICHBI UTSL OIUCAHUS CIICIUAINCTAM B HACTOAIICH 00JNIACTH TEXHUKH, KaK
OCYILECTBHUTH W IPUMEHUTH CIIOCOOBI 1 KOMITO3UIIMH COTIACHO HACTOSIIEMY H300PETEHHUIO, U HE MPEeayCMOTpe-
HO, YTO OHH OIPaHUYMBAIOT 00BEM TOTO, YTO ABTOPHI HACTOSIIIETO H300PETEHUSI pacCCMaTPHUBAIOT KaK CBOE M30-
OpeteHne. BpTH TIpeANPHHATHI TOMBITKA 00€CICYUTh TOYHOCTH MCIOJB3YEMBIX YHCIIOBBIX BBIpAKECHUH (HAIpH-
Mep, KOJIMYECTB, KOHIICHTPAINHA, TEMIIEpaTypsl U T.I.), OXHAKO CJEeAyeT MPUHAMATh BO BHUMAaHHE HEKOTOPHIC
SKCIIEPUMEHTAIBHBIEC TIOTPEITHOCTH M OTKJIIOHESHUSI.

Ipumepsr

[Mpumep 1. OnpeneneHue napaMeTpoB METAO0OIMYECKOTO CIABHUIA: MPOU3BOAIIAS CIUTHIA OCJIOK KIETOY-
Hasl JTUHHUS.

Krnerku CHO tpancdexruposamu JJHK, skcnpeccupyromieii cnuteiii Oenok. IIpon3Bonsiryto ciuTelid Oe-
7oK kierouHyto uHII0 CHO MHKYOHpOBaiM B KyJIBTYpE MOCEBHOTO COCY/a, B MATEHTOBAHHBIX Cpelax, colep-
JKaIUi COI0, U TAKUE IMapaMeTphl, Kak 3HaueHue pH B pexkuMe peaabHOTO BPEMEHH, COJICpKaHUE JTaKTaTa U KO-
JIMYECTBO JKU3HECTIOCOOHBIX KJIETOK B aBTOHOMHOM PEXHME, N3MEPSIIH M PETUCTPHPOBAIHN VIS ONpPEICICHHS
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MeTabommaeckoro cratyca (cm. Ne 1, 2 wmu 3 Ha ¢ur. 1A). Mcnonp3oBaHHe OCHOBaHUS TaKXKE MOJBEPraid MO-
HUTOPHHTY 1 HOPMHUPOBANM K 1 JUIsl yKa3aHHOW KJIETOYHOW JIMHUM (Tarke cMOTpuTe ur. 1A).

Krnetku nipu ycmoBuu Ne 1 u ycimoBur Ne 2 HCIIOJIB30BAM TSI MHOKYJISIITUN MTPOU3BOJICTBEHHBIX OHMOpeaK-
TOPOB B MapaJUIeixX, KOTAa 3HadeHrne pH KOHTponmnpoBasoch Ha HIKHEM Ipezesie KOHTPOIBHOTO AWAna3oHa u
conepkanne yaktara 1 VCC yBenmuuBanuchk. Kitetku nipu ycimoBur Ne 3 HHOKYIMpOBaIH, Korja 3HadeHue pH
HAYMHAJIO YBEIWYMBATHCS BBIIIE HIKHETO TpeJiesia KOHTPOIBHOTO TUara3oHa, T.e. MPEKpaIlaii HCIOIh30BaHNE
OCHOBAaHHSI, YTO yYKa3bIBAJIO HA PeMeTabOoIu3aIuIo JIakTata (T.e. moTpedienne). PocT kimeTok mpu ycimoBuu Ne 3
BBIXOIWI U3 (a3bl, ciexyromei 3a (a3oil IKCHOTEHIMAIBHOTO POCTa. Bce MpoM3BOACTBEHHBIE OHOpPEAKTOPHI
(hYHKIIMOHUPOBAJIH MPU OJJUHAKOBBIX 3KCILTYATAIIHOHHBIX YCIOBHUSIX.

Turp npoxykra (cM. ¢ur. 1B) u npodunu nakrata (cMm. ¢pur. 1C) u3Mepsiin B KaxXJ0M IPON3BOICTBEHHOM
OHopeakTope ¢ MCIOIb30BaHNEM H3BECTHBIX CIIOCOOOB JUIS ONpEEIeHUs BO3ACHCTBUS METa0OIMIECKOTO CTaTy-
ca Ne 1, Ne 2 wym Ne 3 B cucTeMe MOCEBHBIX (pepMEeHTEPOB. JIMHIH, OTpaKaroIue OCHOBHYIO TCHACHITUIO TPOU3-
BOJICTBCHHOTO OMOpEaKTOpa, MPEACTABISLIN CPEIHEe OT OMOPCAKTOPOB B JABYX MapajuIeisax C IUIAHKAMH MO-
TPEIIHOCTEH, MPEACTABIIOMNX T OTHO CTAaHAAPTHOE OTKIOHEHUE.

Knetku mpu ycrmoun Ne 3 xapakTepru30BaAIMCH HANOO0JIEE 3HAYATEILHBIM dPPEKTOM Ha MPOAYKTUBHOCTD H
HAKOITJICHHE JIAKTaTa BO BTOPOH KJIETOYHOH KyJIbType, AaBas B pe3yibraTe OoJbIe 4eM B 2 pa3a yBEIHUCHHE
TUTpa TPOAYKTa (10 CpaBHEHUIO ¢ ycloBUAMHU Ne 1 u 2), B pou3BOACTBEHHOM Omopeaktope (cMm. ¢wur. 1B).
Knetku npu ycimosum Ne 3 Taxoke gaBaju B pe3yibTaTe CHIDKCHHYIO KOHIICHTPAIIMIO JIAKTaTa MOCe epeHoca BO
BTOPYIO KJIETOUHYIO KYJIbTypy (0 cpaBHeHHIO ¢ yciaoBusamu Ne 1 u 2; cm. ¢ur. 1C). Knerku npu yciaoum Ne 3
XapaKTepU30BAINCH MPOoQHIIeM JaKTaTa, yKa3bIBAIONIUM Ha YUCTOe ToTpebieHue nakrata (cMm. ¢wur. 1C;
Ha 8-12 mHW KyJIbTUBHUPOBAHUS KICTOYHOHM KyIbTYphI). KIeTku, mepeHeceHHbIe U3 MepBOH KYJIBTYPHI IIPH YCIIO-
Buu Ne 1 (T.e. mepeq METaOOIMYECKIM CIIBUTOM B MIEPBOI KyJIbTYpe) HE JOCTHTAIOT YUCTOTO MOTPEOICHUS JTaK-
TaTa B IPOM3BOACTBEHHOM OHOpEaKTope.

Ipumep 2. OnpeneneHue mapaMeTpoB METaOOIMYECKOTO CIBUra: MPOM3BOIAIIAS AHTHTEIO KICTOYHAS JIU-
HUSL.

Cocyn st moceBa npousBondiell antureno kinerounod jguauu CHO ucnonb3oBaiu A WHOKYJSLIUU
MPOU3BOJICTBECHHBIX OMOPEAKTOPOB B MapallIesIX aHAIIOTUYHO PUMeEpy 1, HO B cpelie ¢ YCTAaHOBJICHHBIM XMMH-
YECKHM COCTaBOM. M3Mmepsiin YeThIpe pa3iudyHBIX METabONMYecKuX cTaryca (MOHHTOPHHT B aBTOHOMHOM pe-
JKuMe 3HaueHus pH, comepkaHus JaKTaTa U KOJHUECTBA KU3HECTIOCOOHBIX KIeTOK; cM. Ne 1, 2, 3 u 4 Ha ¢wur. 2A).
3nauenne VCC npoaoinKano yBeIMIUBATLCS B TEUCHHE BCE MHKYOAINH B TIOCEBHOM COCYJIe, €CJIM HHOKYJIUPO-
BaJIM IPOM3BOJCTBEHHBIE OMOPEAKTOPHI.

VYcnosue No 1 H”HOKYITHUPOBAIN OYEHBb PAaHO B CUCTEME IMOCEBHBIX (pepMeHTEepoB, Korna 3HaueHne pH ocra-
BaJIOCh Ha BEPXHEM IIpeiesie KOHTPOJIBFHOTO THara3oHa U KOTJa CoAepKaHue JJaKTaTa ObUIO HU3KHAM, HO YBEIH-
yuBasoCch. YcioBue No 2 WHOKYJIHMPOBAIH, KOTJa 3HaueHWe pH HauyWHAO CHHXKATHCA M COACPIKAHHUE JIaKTaTa
YBEJIMYHMBAJIOCH U JOCTHTAJI0O MAKCUMABHBIX YpoBHEH. YcnoBue Ne 3 MHOKyIUpoBaiiv, Koraa 3HaueHue pH ObI-
JI0 OJTU3KO HUYKHEMY IPEJIeNTy KOHTPOIBHOTO AUANa30Ha M COJICpKaHMe JIaKTaTa BEIILIO Ha tuiato. YcinoBue Ne 4
WHOKYJIMPOBAIIH, KOTJa 3HaucHre pH Havano yMeHbIIAThCS HIDKE HUXKHETO IMpejiesia KOHTPOJIBHOTO JUana3oHa
U BO BpEeMs peMeTadoNM3anuu jakrara (T.e. moTpeOsieHus Jakrata). Bce MpOM3BOACTBEHHBIC OHOPEAKTOPHI
(hYHKIMOHMPOBAIH MPH OJWHAKOBHIX AKCIUTyaTaI[MOHHBIX YCIOBHAX. YcnoBue Ne 1 yTpaumBamock depe3 OgHy
HEJIeII0.

Omnpenensy Bo3IeHCTBAE METaOOIMIECKOTO CTaTyca B CHCTEME MOCEBHBIX (hepMEHTEpOB Ha TUTP B IIPO-
M3BOJCTBEHHOM OmopeakTope (¢ur. 2B) u npodwm makrara (pur. 2C). JIuaum, oTpakaroline OCHOBHYIO TEH-
JCHINIO TIPOU3BOJICTBEHHOTO OHMOpeakTopa, MPEACTAaBISUIN CpeaHee OT OMOpPEakTOpoB B OBYX Hapaylielsix C
TUTAHKAMU ITOTPEITHOCTEH, TPEACTABIAIONINX + OHO CTAaHIaPTHOE OTKIOHCHUE.

Knetku npu ycnmoBun Ne 3 u 4 XapakTepu30BaIMCh HanOoJee 3HAYUTETHHBIM d()PEeKTOM Ha MPOTYKTUB-
HOCTb BO BTOPOIl kieTouHOH KynbType. Knetku npu yciaoBuu Ne 3 u 4 Takxke JaBalu B pe3yabTaTe CHIDKCHHYIO
KOHIICHTPAITUIO JIAKTaTa B MIPOU3BOACTBEHHOM OHOpeakTope (10 CPaBHEHUIO ¢ YCIOBUSAME Ne 1 1 2), 94To yKa3bl-
BaeT Ha MeTabonnueckuii (PeHOTHI, HAIpaBJICHHBIH Ha TOTpeOieHus nakrata (cM. ¢ur. 2B u 2C). AHanoruyHo
npuMepy 2 KICTKH, IEPSHECCHHBIC U3 MEPBOI KYJIBTYPHI MPU yCIOBUU Ne 1, He TOCTUTAIOT YUCTOTO MOoTpedIie-
HUS JIaKTaTa B TeUcHHE (a3bl 00pa3oBaHUs MPOoAyKTa. YcIoBus Ne 2, 3 u 4 JOCTHUrarOT YUCTOTO MOTPEOICHUS
JIaKTaTa B TeucHHE (ha3bl 00pa30BaHUs MPOJYKTa, TeM He MeHee ycioBue Ne 4 siBisieTcsl HauboJee ONTHMAIb-
HBIM, TIOCKOJIBKY YHCTOE TOTPeOJICHUE JTaKTaTa MPOUCXOINT PAHbIIIE, YeM IIPH JPYTUX YCIOBHIX, 1 MaKCHMaJb-
HOE COJIepKaHUe JIAKTaTa SBISICTCS HAUMECHBIITIM.

DOOPMYVYIJIA N30BPETEHUA

1. Cnoco6 noyueHus peICTaBISIONIEro HHTepec Oenka, MpeaycMaTpUBaIOIIHI

(a) KyIbTHBHpOBaHUE KJETOK, COJCPIKAIINX ITOCIIEI0BATEIBHOCTh HYKJIEHHOBOM KHUCIIOTHI, KOAUPYIOIIYIO
yKa3aHHBIH MIPEACTaBISIONNA HHTEpeC OETI0K, B IEPBOM KJIETOUYHOH KYJIBTYPE;

(b) onpenenenue TOro, YTO B yKa3aHHOHU IEPBOH KIETOYHOM KyJIBTYpe IPON30LIET METa00INYECKIH CABUT
Ha NOTpeOJIeHNE JIAKTaTa;

(c) mepeHOC KIETOK M3 YKa3aHHOM MEpBOH KJIETOUHOH KyIbTYpBl BO BTOPYIO KJIETOUHYIO KYJIBTYpY, OCIE
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TOTO KaK MPOU30IICI YKa3aHHBIH METa0OIMYCCKUIA CABUT HAa IOTPEOJICHIE JTaKTAaTa;

(d) mopepkaHve yka3aHHOW BTOPOI KJIETOYHON KYJNBTYpHI B TCUCHHE IEPHOIa BPEMCHH, TaK YTOOBI yKa-
3aHHBIN TPEICTABISIONINNA HHTEpeC OCIOK HAKATUTMBAJICS B YKAa3aHHOUW BTOPOU KIETOYHOH KYJIBbTYPE;

(e) cOop yka3aHHOTO MPEICTABISAIONIETO HHTEPEC OeKa U3 yKa3aHHOW BTOPOH KIETOYHON KYJIbTYpPhI; U

(f) ounCTKYy yKa3aHHOTO TIPEICTABIISAIONIETO HHTEPEC OeKa.

2. Crioco0 1o 1.1, mprdeM KOHIIEHTPAIHS JIAKTaTa BO BTOPOH KIETOYHOW KYJIbType YKa3bIBaeT Ha YUCTOE
nmoTpedIeHne JIaKTaTa.

3. Crioco6 1o 1.1 wim 2, mpyu KOTOPOM KIJIETKH BBIOpaHBI U3 TPYIIEI, cocToser n3 kierok CHO, COS,
peTuHaNbHBIX KIEeTOK, kieTtok Vero, CV1, HEK293, 293 EBNA, MSR 293, MDCK, HaK, BHK21, HeLa,
HepG2, WI38, MRC 5, Colo25, HB 8065, HL-60, Jurkat, Daudi, A431, CV-1, U937, 3T3, wretku L, xietku
C127, knerok SP2/0, NS-0, MMT, PER.C6, MBITIHHBIX TUM(OUIHBIX U MBIIIHHBIX THOPUIOMHEIX KICTOK.

4. Crioco0 1o 1.3, mpu KOTOPOM KJIETKH TpeACTaBisioT coboi kietku CHO.

5. Cnocob6 no mobomMy u3 . 1-4, mpu KOTOPOM TPeNCTaBISIONINN HHTepec OesTOK BEIOpaH U3 TPYIIIIbI, CO-
CTOSIIIEH W3 aHTUTENa, aHTUTCHCBA3BIBAIOIIEro Oeska, cauToro Oenka, copepykamero Fc ciuroro 6enka u co-
nepxamiero penentop Fe cimroro 6enxa.

6. Crioco6 1o 1.5, mpu KOTOPOM TPEICTABISIONIANA MHTEpeC OeNOK MpeCcTaBisieT coO00M aHTUTENO WIIH
CIIUTHIN OEJIOK.

7. Cnoco6 1o mo0oMy U3 il 1-6, Ipr KOTOPOM IMPEACTABIISIONINN HHTEpEC OCJIOK MOJIYJaloT B yKa3aHHOM
BTOPOU KJIETOYHOU KYJIBTYpPE C THTPOM, MPEBBIMIAIONINM TUTP, MOJIYYaeMbIil B HJICHTUYHOW B APYTHUX OTHOIIIE-
HUSX KJIETOYHOH KyJbType IPH WACHTHUYHBIX B APYTHX OTHOIICHUSIX YCIOBUAX 32 MCKIIOYCHHEM TOTO, YTO TIe-
PEHOC YKa3aHHBIX KJICTOK BO BTOPYIO KJICTOYHYIO KYJIBTYPY IPOUCXOAWUT IO TOTO, KaK B MEPBOHN KICTOYHOM
KYJIBTYpe MPOU30IICIT METa0OIHYCCKII CABHUT HA IOTPEOJICHUE JIAKTATA.

8. Cnoco6 no 1.7, mpu KOTOPOM TPEACTAaBISIONNA HHTEpec OeNOK MOJIydYaroT B yKa3aHHOH BTOPOH Kile-
TOYHOU KyJBTYPE C THTPOM, MPEBHIIIAIONIMM IO MEHBIICH Mepe B 2 pa3a TUTp, IMONy4acMbIi B HJICHTUYHOHN B
JPYTUX OTHOIICHUIX KJICTOYHOW KYJIBTYpe MPH HICHTUYHBIX B IPYTUX OTHONICHHUAX YCIOBHUSIX 332 UCKIFOUCHUEM
TOTO, YTO MEPEHOC YKa3aHHBIX KJIETOK BO BTOPYIO KJICTOUHYIO KYJIBTYPY MPOHCXOTUT IO TOTO, KaK B IEPBOH
KJICTOYHOW KYJIBTYpe MPOU3OIIEN METa0OIMIECKI CABUT HA TIOTPEOICHNE JTaKTaTa.

9. Cnoco6 1o 1.7, mpu KOTOPOM TPEICTABISIONINNA HHTEPEC OCOK MOJYYaloT B yKa3aHHOW BTOPOU Kile-
TOYHOHM KYJIBTYpE C THTPOM, MPEBBIMIAIONTAM 0 MEHbIIIEH Mepe B 2 pa3a, Wid B 2,5 pa3a, wiu B 3 pa3a, Wi B 4
pasa, wim B 5 pa3, Wwin BILIOTH 110 B 10 pa3 TUTpP, MOTydaeMblii B HISHTUYHON B JPYTHX OTHOIICHHUAX KIETOYHOU
KYJIBType MPHU WACHTUYHBIX B IPYTUX OTHOUICHHAX YCJIOBHSX 32 MCKIIOYEHHEM TOTO, YTO MEPEHOC yYKAa3aHHBIX
KJICTOK BO BTOPYIO KIETOYHYIO KYJIbTYPY MPOUCXOIUT IO TOTO, KaK B MEPBOM KIETOYHOU KYIBTypE MPOU3OIICIT
METa0OIIMYCCKUI CABUT HAa MOTPEOJICHUE JIAKTaTa.

10. Cnoco6 mo ob6omy u3 1. 1-9, mpu KOTOPOM METabOJIMUECKHH CIABHUI Ha TOTpeOIeHNe JakTaTa oOHa-
PYKUBAIOT IyTeM U3MEpeHUH 3HaueHus pH, copepkaHus JakTaTa WK OCHOBAHUS B MEPBOH KIETOYHOH KyIbTY-
pe.

11. Cnoco6 no obomy u3 1. 1-9, Ipu KOTOPOM METabOJIMUECKUH CIABHUI' Ha TOTpeOIeHNe JlakTaTa oOHa-
PYXHBAIOT TIOCJIE YBeNWYeHHUs 3HaueHHs pH B mepBoii cpexe Al KyJbTUBHPOBAHUS KIIETOK 0e3 JH0o0aBiIeHHSA
OCHOBAHUSI.

12. Crioco6 1o Jaro6oMy 13 1. 1-9, ipu KOTOPOM MeTabOIMYECKUi CIBUT Ha TIOTpeOIeHue TakTaTa oOHa-
PYXHBAIOT, KOTAa YPOBHHU COZICPIKaHUS JIAaKTaTa BRIXOIAT HA IUIATO B MIEPBOM KIETOYHOH KYJIBTYpE.

13. Croco6 no mro6oMy u3 1. 1-9, mpu KOTOPOM CTamus ONpeaeieHIs] METa0OJINIECKOTO CIBUTA MPEMY-
CMaTpHUBaeT

(a) m3mepenue pH B nepBoi KJIETOYHOI KYJIBTYpE;

(b) mobariieHUe OCHOBaHHUS IS TIOAJICpxKaHus pH BBIIIE 3aJaHHOTO HMKHETO TIpe/iea;

(c) ompenenenue TOro, 4yTo 3HaUeHUE pH MpeBBIMIACT 3aaHHBIN HIKHHUNA MpPEJesl B TCUCHHUE MMOCIIEI0BA-
TENBHBIX BPEMCHHBIX HHTEPBAJIOB; U

(d) mpekpamienue 100aBICHHS OCHOBAHHS C OTIPEACICHAEM TEM CaMbIM, YTO B IIEPBOM KICTOYHOU KYIIBTY-
pe Tpoun301IIeT METabOIUIECKHI CIBUT HA MTOTPEOJICHUE JIAKTATA.

14. Cnoco6 o mobomy u3 1. 1-13, mpu KOTOPOM METabOJUIECKHI CABUT MPOWCXOIUT B TIEPBOM KIIETOU-
HOM KyJIbTYype Ha 3 JIeHb WM Yepe3 3 JHSA PocTa KIETOK B MEPBOM KIECTOUYHOM KYJIBTYpE.

15. Cnoco6 mo mro6omMy u3 mir. 1-14, mpyu KOTOPOM KIIETKH MTEPEHOCAT MOCIIE TOTO, KaK KJICTKH BBIXOIST U3
(ha3pl TOrapUPMHIIECKOTO POCTa B TIEPBOH KIETOUYHOW KYJIBTYpE, WM TIOCIE TOTO, KaK KJIETKU JOCTUTIHN (a3sl
CTallMOHAPHOTO POCTa B NMEPBOU KIETOYHOU KYJbTYpE.

16. Crioco6 no mro6omy u3 mm.1-15, mpu KOTOPOM KJIETKH MEPEHOCST BO BTOPYIO KIETOUHYIO KYJIBTYPY
IIpU HAYaIBHON IUIOTHOCTH KJIETOK, COCTABISIONICH GONbIe YeM min paBHOi 0,5x10° KIeToK/MII, WIH MpH Ha-
YaJIbHOM IUIOTHOCTH KJIETOK, COCTABJIAIONIEH 0,5—3,O><106 KJIETOK/MIL.

17. Cnoco0 1o io6omMy u3 mir. 1-16, mpu KOTOPOM HepBasi KJIETOYHAs KyJIbTypa IPEACTaBIsIeT COO0H KyIIb-
TYpY B CHCTEME IIOCEBHBIX (DEPMEHTEPOB.

18. Crioco6 o mobomy 13 1. 1-17, mpu KOTOpoM BTOpast KJIETOYHAs! KyJIbTypa NpeACTaBIsieT co0oit mpo-
W3BOJICTBEHHYIO KYIBTYPY.
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19. Crioco6 mo nmrobomy n3 mr. 1-18, mpu KOTOpoM IiepBast KJIETOYHasl KyJIbTypa MpeCTaBIsieT co00i Kyib-
TypY B CUCTEME NOCEBHBIX (DEPMEHTEPOB, BTOpasi KJIETOYHAS KYJIbTypa MPEACTaBIsIET cO00M PON3BOICTBEHHYIO
KYJIBTYPY ¥ KyJIbTHBHPOBAaHHE BTOPOH KICTOUHOW KyJIBTYPHI IIPOBOIST B APYTOM COCY/E IS KyIbTUBUPOBAHHUSA,
4eM IMepBON KIIETOYHOU KYJIbTYPBHI.

20. Croco6 mo mo6oMy u3 1. 1-19, mpu KOTOPOM KYJIbTHBHPOBAHUE BTOPOH KIETOYHOW KYJIBTYPHI MPO-
BOJIAT B PON3BOJICTBEHHOM OHMOpEaKTope.

21. Crioco6 1o rodomy u3 1. 1-20, Ipu KOTOPOM KIETOYHYIO TIOMYJISAINIO B TIEPBO KIETOYHOUN KYJIbType
MIEPEHOCAT BO BTOPYIO KIETOYHYIO KYJIBTYPY, TaK UTO IepBas KIETOYHAs KyJIbTypa MPeICTaBiIseT co0or (pak-
IO BTOPOH KJIETOYHOM KyJNBTYpBHI.

22. Crioco6 1o mo6oMy 13 nm.1-21, mpu KOTOPOM MOCIIEA0BATEILHOCTD HYKIEHHOBOH KHCIIOTHI CTA0MIIBHO
MHTETPUPOBaHA B KJICTOYHBIH T'€HOM KIICTOK.

23. Cnocob no nrobomy u3 mm.1-21, mpu KOTOPOM KIJIETKH COJAEPKAT OJUH MM HECKOJBKO BEKTOPOB, KO-
JUPYIOIINX TPEICTaBIAIONINN HHTEpPEC OENOK.

24. Crioco0 1o mrobomMy u3 1. 1-23, mpu KOTOpoM MeTaboIHMYeCKUi CBUT Ha ITOTPEOJICHHE JIaKTaTa B Iep-
BOM KJICTOYHOM KyJNBType BKIIIOYAET META0OIMYCCKUI CABUT Ha YHCTOE TOTPEOICHIE JTaKTaTa.
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