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CPEJA UJIA KYJIBTUBUPOBAHUA KJIETOK C TOBABJIEHUEM TAYPUHA U
CHHOCOBBLI HPUMEHEHWA

00J1acTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIEEe H300peTeHne

Hacrosimee n3o0peTeHne OTHOCUTCS K Cpelie U Crioco0aM KyJIbTUBUPOBAHUS KIJIETOK U
NOJTy4eHHs] peKOMOMHAHTHBIX OenkoB. B wacTHOCTH, Hacrosimee M300peTeHne OTHOCUTCS K
cpene ¢ nobaBieHHEM TaypHHA M CHOCO0AM KyJbTHBHPOBAHUS B HEHl PEKOMOMHAHTHBIX

SYKAPUOTHUYECKUX KIIETOK C LIEJIbIO TMOTyYeHUsI OHOTIpenapaToB Ha OCHOBE Oerka.

IlpenmecTBYOIINHA YPOBEHb TEXHUKH HACTOSIIETQ I/I306D€T€HI/IH

Opranudeckasi KUCJIOTa TaypHH, YaCTO Ha3biBaeMasi [3-aMUHOKHCIIOTOM, BCTPEUAETCs B
BBICOKMX KOHLIEHTPALMsIX B OOJBIIMHCTBE TKAaHEH W MPENCTaBJsieT COOOW MPOU3BOIHOE

amuHOkucoThl ructenHa (Huxtable, RJ., 1992, Physiol Rev, 72:101-163).

Q
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CtpykTypa TaypuHa

TaypuH npucyTCTBYeT BO MHOTHX TKAHSIX YeJIOBEKA M APYT'MX BUAOB MJIEKOMHUTAIOLINX,
HalpuMep, TOJOBHOM MO3re, CeT4aTKe, MHUOKapAe, CKEJNETHbIX WU IJIaJKUX MBILIIAX,
TpoMOOLUTaX U HEHTPOPHIax.

[Ipu3HAaHO, YTO TaypHUH CIOCOOCTBYET OCMOpPETrYJISILUH, CTa0MIU3aluu MeMOpaH u
NPOTUBOBOCHIAIUTENILHOMY 3G (EKTy, a TakKe pEeryJupyer CHHTE3 MHUTOXOHAPHAIBHBIX
O€JIKOB MOCPEACTBOM TOBBIIIEHHUS] AKTHBHOCTH LIEMH MEPEHOCA 3JIEKTPOHOB, YTO 3ALIUINAET
ot obOpazoBanus cynepokcunos (Jong et al., 2010, Journal of Biomedical Science 17(Suppl
1):S25; Jong et al., 2012, Amino Acids 42:2223-2232sw). B nepBUYHBIX KyJIbTypax HEHPOHOB
TaypuH OBUI OMUCAH B KAUECTBE LIUTOMPOTEKTOpa Oyaromaps MOAABICHHIO WHIYIHPOBAHHON
IJyTaMaTOM TOKCHYHOCTH. Bbutn pa3paOoTaHbl pa3iuyHbIE CPeAbl Ui KyJIbTUBUPOBAHHS
SMOPUOHOB, COMIEePIKALINE TAyPUH.

Metoauki  KyJbTHBHPOBAHUS  KJIETOK, TPENyCMATPUBAIOLINE aMHHOKHCIOTHBIC
NOANWTKY, JaBHO TMNPHUMEHSIOT TNPU TOJYYeHUH pPEeKOMOMHAHTHBIX O€NIKOB M3
KYJIbTUBHPYEMbIX KJIETOK. AMHHOKHCIOTBI MpPEACTABISIOT COOOH MpeniiecTBEeHHUKH

6I/IOCI/IHTGBa, HUCTOYHHUKU SHEPruH, OCMOJIMTBI U T.A., U HUX IMNPUMCHCHUEC B KYJIbTypax-



NPOAYLEHTaX CYLIECTBEHHO CBS3aHO C  HENPEpPbIBHBIM  KJIETOYHBIM  pPOCTOM |
POy KTHBHOCTHIO.

B 10 e Bpemst pu3Honornueckie coObITUsI, KOTOPbIE CIIOCOOCTBYIOT MPOAYKTUBHOCTH
1 BBICOKO3((EKTHBHOM HKCIPECCUU OENKOB, SIBIISFOTCS OSCUHCICHHBIMH, U KOHKY PUPYOIIUE
AKTMBHOCTH U TPAHCIIOPTHbIE MEXaHMU3Mbl JENalT pPa3pabOTKy CTpaTeruil MOANUTKH
CNOKHOU TpoOsemoit. Tun aMMHOKHCIOTHOW NOOABKH U BpeMsi JOOABIIEHHS TaKKe MOKET
OKa3bIBaTh BJIMSIHME HAa Ka4eCcTBO Oeyika, oOpasyromerocs B Kynbrype (Altamirano, et al.,
20006, Electron. J. Biotechnol. 9:61-67). Hakomenre nmoOOYHBIX MPOAYKTOB YaCTO SIBJISIETCS
npoOJeMAaTHUHBIM TNPH  TOJYYEHUH KYJbTYPbl KIETOK M CYHTAETCS  CJIEACTBHEM
HecOaJIaHCHPOBAHHOCTH IMUTATEJbHBIX BEIIECTB B KYJbTYpe KJIETOK, B KOHEYHOM HTOTE
nofasJsroLIel knerounslid poct (Fan, Y. et al. Biotechnol Bioeng. 2015 Mar; 112(3):521-35).
['MmoTaypyH MM €ro aHaJIOT WJIM MPENIIeCTBEHHUK ObLI MPEIIOKEH MPH KYJIbTUBHPOBAHUN
KJIETOK ISl JTOCTHIKEHHUS JKEJA€MbIX pe3yJIbTATOB CHIDKEHHMS HWHTEHCHBHOCTH OKPAaCKH
KOMIIO3ULIMH,  COAEpIKalled  IONyYeHHBIH  PEKOMOMHAHTHBIM NyTEM  IOJUIENTH
(W02014145098A1, onyonukosano 18 centsOpst 2014 r.). Taxxxe Obuia onucana cpena st
KYJIbTUBHPOBAHUS KJIETOK, KOTOpas CIIOCOOCTBYET CO3PEBAHMIO HE3PENBbIX  KIJIETOK
NUTMEHTHOTO 3IUTENHS CETYATKH B 3peJible KJIETKHM NMTMEHTHOTO SIUTENUs CEeTYaTKH
(WO2013184809A1, onybOnukoBano 12 nexabpss 2013 r.). OnnHako onTuMH3anus
NPOAYKTUBHOCTH PEKOMOWHAHTHBIX OENKOB B KyJbTypax ¢ [OOaBJICHHEM TaypuHa He
ABJISIETCSl  OOLIenpu3HaHHOH B maHHOW oOxactH. CrocoObl KyJIbTUBHPOBAHHS KIIETOK,
KOTOpBIE TOBBIIAIOT MPOAYKTHBHOCTh SKCIPECCHPYEMbIX PEKOMOMHAHTHBIM IyTeM OeJKOB,
CBOAS K MUHUMYyMY BBIXOJ MOTEHIHAIBHO TOKCHYHBIX MOOOUYHBIX MPOAYKTOB KJIETOUYHOTO
MeTaboNM3Ma, TaKUX KaK aMMHaK, SIBJISIIOTCS KpaiiHe skenareabHbiMU. JIr0Ooi cTabuTbHBIN
POCT MPOAYKTHBHOCTH MOXKHO NPHPABHATh K 3HAYUTENIHHO OOJiee BBHICOKOMY OOECIEUEHUIO
OMOTEepaneBTHIECKOro NMPOAYKTA B IPOMBIIIJIEHHOM OOBEMe.

Takum oOpa3om, B JaHHON 00JIaCTH CYINECTBYET HEOOXOIUMOCTh B Cpeie U Crocodax
KYJIbTUBHPOBAHUSI KJIETOK MIIEKONMTAIOIINX, INe cpena oOecrnevymBaeT HOPMAJIbHBIA |
yCTOMYMBBIA POCT H  MOAAEpPXKAHHWE KJIETOK M  TOJNyYEeHHE BBICOKMX  THUTPOB

OonodapmMareBTHIECKOH JIEKapCTBEHHON CYOCTAHLIIH.

Kparkoe packpbITHE HACTOSIEr0 H300pe TEHH S

ABTOpr HaCTOALICTO I/1306peTeHI/I$I CAcIajin HECOXKUIAHHOC OTKPBITUE, 3aKITHOYAI0IICECA

B TOM, 4YTO BKJIFOUCHUEC TaypuHa B CpEAy MAJA KYJbTHBUPOBAHMSA KJIICTOK MOBBIIIACT



cneun(puIecKyr0 MPOAYKTUBHOCTb KJIETOK U CIIOCOOCTBYET CHI)KEHHOMY OOpPa30BaHHIO
no0OYHOr0 aMMHAYHOTO MPOAYKTAa 3TUMH KJeTKaMu. PasnuuHble CTpaTeru MOMIMUTKH,
BKJIIOYAIOLINE TayPUH, CIOCOOCTBYIOT MOJY4YEHHIO MOBBIIIEHHBIX TUTPOB Oenka. Kpome Toro,
nobOaBieHue TaypuHA HE OKa3bIBAE€T OTPHLIATEIBHOTO BIHMSHUS HAa XaPAKTEPUCTHKH KYJIbTYPBI
WM Ka4eCTBO O0pa3yIOLNXCsl aHTUTEI.

Hacrosiimee u3oOpereHue mnpenycMaTpuBaeT CHOCOO MOJYYEHHs TEPareBTHYECKOTO
Oenka C  BBICOKMM  BBIXOJOM, NPEAYCMATPUBAIOIIMNA  KyJIbTUBUPOBAHHE  JIMHUH
PEeKOMOMHAHTHBIX KJIETOK B Cpene, COoIepralleidl TaypwH, TA€ JIMHUS KJIETOK COACPIKUT
CTa0MJIbHO HWHTETPUPOBAHHYIO HYKJIEWHOBYIO KHCIOTY, KOIUPYIOIIYIO TepaneBTHUECKHUI
Oenok.

Hacrosimee nzo0pereHne OTHOCHUTCS K cpene Ul KyJbTHBHPOBAHUS KIIETOK, KOTOpPas
SBIISIETCS. OECCBIBOPOTOYHOM M CONEPKUT OT npudmmsutensHo 0,1 MM 1o mpubIu3uTensHO
10 MM Taypuna. Hacrosiee n3o0peTeHne OTHOCUTCS K cpene sl KYJIbTUBHPOBAHUS KIIETOK,
KOTOpasi sIBJIAETCST OECCHIBOPOTOYHOH M comepxkutr oT mnpudmmurensao 0,1 MM 1o
npubmusutensHo 1 MM TaypunHa, ot npubnmsurensHo 0,2 no mpubmmsurensHo 1 MM
TaypuHa, oT npubmmsutenbHo 0,3 mo npubausutensHo 1 MM TaypuHa, OT IPUOIU3UTENBHO
0,4 no nmpubnusurensHo 1 MM TaypuHa wiu ot npudnusutensHo 0,5 1o npubausutensHo 1
MM Ttaypuna. Hacrosimee nzoOpereHne OTHOCUTCS K Cpene Ul KyJbTUBHPOBAHUS KJIETOK,
KOTOpast sIBJsieTCS OEeCChIBOPOTOYHOM UM comepkur OT npubmmsurensHo 1 MM fo
npubmzutensHo 10 MM taypuna. Hacrosimee wuszoOpereHne OTHOCHUTCS K cpeae uis
KYJbTUBUPOBAHUS KJIETOK, KOTOpasi SBJseTCS OECChIBOPOTOYHON M CONEPXKHUT  OT
npubmm3uTenbHo 1 MM 1o mpubnusurenbHo 5 MM TaypuHa, OT npubnusurensHo 1 MM 1o
npubnu3uTensHo 6 MM TaypuHa, OT npubmusutenbHo 1 MM no mpubmmsurensHo 7 MM
TaypuHa, OT mnpubmusutensHo 1 MM 1o mnpubnusutenbHo 8 MM TaypwHa WM OT
npubmusuTensHo | MM o nmpuOnu3uTensHo 9 MM TaypuHa.

B cooTBeTrcTBUM C HEKOTOPBIMU BAPUAHTAMM OCYLIECTBJIEHHUSI Cpela JOMOJHUTEIBHO
COIEPIKUT JIOTIOJHUTENIbHbIE AMHHOKHCIIOTHL, BBbIOpAHHBIE M3 TPYIIbI, COCTOSIIEH U3
apruHUHA, TUCTU/MHA, JU3MHA, aclapariHOBON KMCIOTHI, TJIyTAMHUHOBOW KHCIJIOTBI, CEPUHA,
TPEOHUHA, AachaparuHa, IIyTaMHUHA, LUCTEWHA, [JIMLWHA, MPOJMHA, AaJlaHWHA, BaJIMHA,
U30NIeHMHA, JTeHLIMHA, METHOHUHA, (peHIIANIaHIHA, THPO3UHA U TpUNTO(daHa.

B cooTBeTcTBMM C HEKOTOPHIMH BapHaHTaMH OCYLIECTBJICHUS cpena copepkut < 16 r/n
ruaponusata. B COOTBETCTBUM C HEKOTOPBIMM BapUAHTAMH OCYLIECTBJICHHUsl Cpela He

COJZIEP>KUT TUAPOIU3ATA.



B coorBercTBMM C OAHMM BAapUAaHTOM OCYLIECTBJIEHMsI CPEAa COAEPKUT OCHOBHYIO
cpeny, KOTopasi sIBJISIETCS XUMHUUYECKH ONpEeNeNsseMOl, HallpuMep, U3rOTOBJICHHBIHN 10 3aKa3y
COCTaB, WJIM KOMMEpPYECKH MAOCTYIHYKd OCHOBHYK cpeny. B cOOTBETCTBUHM C OIHUM
BAPMAHTOM OCYLIECTBJIEHUSl TIOJHAsl Cpefda sBIAETCS XUMUYECKH OIpenessieMOt, He
COJZIEPKUT CBIBOPOTOK U HE COAEPIKUT T'HAPOIN3ATA.

B cooTBercTBUM ¢ HEKOTOPHIMU BapUaHTAMM OCYILECTBJICHUS BCS CPEla, B TOM UHCIIE
OCHOBHAsl Cpela M IOANMTKH, COAEPKUT CyMMapHO IO MeHbluell Mepe 115 MM cmecu
aMUHOKHCIOT WM COJed aMUHOKHCIOT. B  COOTBETCTBMHM C OJHMM BapUaHTOM
OCYIIECTBJICHUSI CMECh AMHUHOKHCJIOT COAEPIKUT aMHUHOKHCIIOTBI, BBIOpAHHBIE W3 TPYTIIIbI,
coCTOsIllel W3 apruHUHA, TMCTUAMHA, JM3MHA, AcClaparuHOBON KHUCJIOTHI, TIyTaMHUHOBOW
KUCJIOTBI, CEepUHa, TPEOHWHA, aclaparvHa, IJyTaMHHA, LMCTEHHA, IJIMLUHA, MPOJIMHA,
aNaHWHA, BAJIWHA, W3OJICHIMHA, JICHIIMHA, METHOHWMHA, (EHWJAJaHWHA, THPO3UHA W
TpuntoaHa, B KOJMYECTBE, BBIOPAHHOM M3 TaOIULBI 1.

B cooTBeTcTBUM C HEKOTOPBIMU BapHUaHTAMU OCYLIECTBJIEHUS Cpefa COAEPKUT OIHY
WIM HECKOJBKO JKHUPHBIX KHUCIOT. B COOTBETCTBUM C OJHUM KOHKPETHBIM BapHaHTOM
OCYIIECTBIICHUSI Cpela COAEPKHUT CMECh SKUPHBIX KHCIOT (MM TNPOU3BOAHBIX IKHUPHBIX
KUCIOT) U anbda-rokodepon. JKupHble KHUCIOTBI WM TPOU3BOAHBIE SKUPHBIX KHCIOT
BBIOMPAIOT W3 TIPYMIbL COCTOSIIEH W3 JIMHOJNEBOW KHCIOTHI, JHMHOJIEHOBOH KHCIOTHI,
TUOKTOBOW KHCJIOTBI, OJI€EMHOBOM KHCJIOTBHI, MAaJIbMUTHHOBONW KHCJOTBI, CTE€apUHOBOMN
KUCJIOTBI, APAXUHOBOW KHCJIOTBI, apaxXUIOHOBOI KUCIIOTHI, JIAyPUHOBOM KHUCJIOThI, OEreHOBOM
KUCJIOTBI, JIEKQAHOBOM  KHCJOTBI, JOAECKAHOBOM  KHCJIOTBI, T'€KCAHOBOH  KHCJIOTBI,
JUTHOLIEPUHOBOU KUCIOThI, MUPUCTUHOBOM KHCJIOTHI U OKTAHOBOM KHUCIIOTHI.

B cooTBeTcTBUU ¢ HEKOTOPHIMH BapHaHTAMU OCYLIECTBJICHUS Cpela COAEPKUT CMECh
HYKJIEOTHI0OB. B COOTBETCTBMM C OJHHUM BapUaHTOM OCYIIECTBJIEHMsI Cpefa COIAEPIKUT
a/IeHO3UH, TYaHO3WH, [UTUNH, YPUAUH, TAMUJIUH U THIIOKCAHTHH.

B cooTBeTcTBUM C HEKOTOPHIMHU BapHaHTAMU OCYLIECTBJIEHMs Cpela COIEP>KUT CMeCh
coneit. Conu BKJIFOYAKOT B ce0sl ABYXBaJICHTHbIC KATHOHBI, TAKHE KaK KaJbIMi U MarHuid. B
COOTBETCTBUHM C OJJHUM BAapUaHTOM OCYLIECTBJIEHHS Cpelda COAEPIKUT XJOPHUI KajbLUs U
cyabdar maruus. Jlpyrue com MOTyT BKJIFOUATh B cedst pochaTeL

B cootBercTBHM C OOHMM BapHaHTOM ocyinecTsieHus cpena (1) comepxkur 0,1 + 0,015
MM, 1+ 0,015 MM, 3 + 0,05 MM, 5+ 0,10 MM, 7 + 0,15 MM wmu 10 + 0,2 MM TaypuHa, (2)
comepxkut < 16 r/n runponusarta, (3) sBisercs OecCBIBOPOTOUYHOM, (4) HeoOs3aTeabHO

JOTMOJTHUTEBHO COMEPKUT CMECh aMUHOKHCIIOT, (5) COMEpKHUT CMECh JKUPHBIX KHCIOT, (6)



COIEPKUT CMECh HYKJIEO3UAOB, B TOM UYHCJIE aACHO3MHA, I'YAaHO3MHA, LUTUIAWHA, YPUIUHA,
TUMHJIMHA U TUITOKCAHTUHA, U (7) COOEPKUT COJIM KaJbLHsl, Maruus u ¢ocdar.

Hacrosimmee u3oOpereHne mnpenycMaTpuBaeT Croco0 MONyYeHHs MPEACTAaBIISIOIIETO
uHTepec OenKa C BBICOKMM BBIXOJIOM, MNPEAYCMATPUBAIOIINA KyJIbTUBUPOBAHUE JIMHUH
PEKOMOMHAHTHBIX KJIETOK B CPEAe Ul KyJIbTUBUPOBAHMS KJIETOK, COAEpIKaIleil Mo MeHbIIeH
mepe ot npubausutensHo 0,1 MM no npubnusutensHo 10 MM TaypuHa, TAe JIMHHS KJIETOK
COAEPIKUT CTAOMJIBHO MHTETPUPOBAHHYIO HYKJICMHOBYIO KHCJIOTY, KOAMpPYHOIyH Oenok. B
COOTBETCTBUH C IPYTMMH BapUaHTAMHU OCYLIECTBICHMs Cpeia BKIOYaeT B cedst moboe u3
BBILIEYKA3aHHBIX ACTIEKTOB MO HACTOSIIEMY H300PETEHHIO.

B coorBercTBMHM C IOpyrHMM acmeKTOM HACTOsiee H300pETeHHe MpeayCMaTpUBaeT
croco0 KyJbTUBUPOBAHUS SYKAPUOTUYECKHX KIIETOK C LEJbI0 TOBBIIEHUs O0pa3OBaHMUS
PEKOMOMHAHTHOTO OeNKa, MPeayCMaTPUBAIOIINN CTAANH (&) PAa3MHOKEHHSI MITH MTOIAEPIKAHUS
KJIETOK B OMpEAeNsieMOl cpeAe sl KyJIbTHBHPOBAHHUS KJIETOK BO Bpems (aser pocra, (b)
nobaBieHNsI OCHOBHOM Cpezbl [T KYJIbTHBHPOBAHUS KIIETOK, COAEPIKaIlel NMPHOIM3UTEIBHO
ot 0,1 MM no npubmusurtensHo 10 MM L-TaypuHa, U 5KCIIPECCUU MPENCTABIISIIOLIETO HHTEPEC
pekoMOMHaHTHOTO Oenka BO BpeMsi (pasbl 0Opa3oBaHUs MPOAYKTA, U (C) MOBBIIEHUS TUTPA
NPEACTABIAIOIEr0 HHTEpeC OeNka MoCcpencTBOM N00aBiIeHUs TaypuHa. B COOTBETCTBHU C
HEKOTOPBIMU BAapUAHTAMH OCYINECTBJIEHUS [00aBJI€HHE TaypuHa MPEAyCMOTPEHO II0
MEHbIIeil Mepe OnuH pa3 BO Bpems (a3bl 0OpasoBaHMS MPONYKTA, MM [1BA pasa, TPH pasa,
YeThIpe pa3a WM ISTh pa3 BO BpeMs (azbl 00pa3oBaHUs MPOAYKTA, MM KaXIbIH AEHb BO
Bpemsi (a3sl 00pa3oBaHUs TPOAYyKTa. B  COOTBETCTBMM ¢ JpPYyrMMH BapHUaHTaAMH
OCYIIECTBJICHHSI CIOCOO JOMOJHUTEIBHO MpeAycMaTpuBaeT n0OaBICHHE Cpeabl IS
KYJIbTUBHPOBaHUs OT npubmmsutensHo 0,1 MM no mpubnmsurensuo 10 MM L-taypuna BO
BpeMsi (a3bl pocta. B COOTBETCTBUU C HEKOTOPBIMH BapHUAHTAMHU OCYINECTBJICHHs CIIOCOD
NpeayCMaTPUBAET TOBBIIIEHHE OOPa30BaHUS PEKOMOMHAHTHOrO O€JKa MO CPaBHEHHUIO C
SYKApUOTHYECKUMHU KJIEeTKaMu Oe3 no0aBiieHUs] TaypuHa MM ¢ A00aBIeHHEM TaypHHA B
konuuectse MeHee 0,1 MM u npu OAMHAKOBBIX B MHOM OTHOILEHUH yCJIOBHSIX.

B coorBercTBMM € IOpyrHMM acmeKTOM HAcTosIiee H300peTeHHe MpeayCMaTpHBaeT
croco0 KyJIbTUBHPOBAHUS KJIETOK B CPEA€ ISl KYJbTUBHPOBAHUS KIIETOK, HAPUMED, JTFOOOM
BAPUAHTE OCYLIECTBJIEHUS CPENbl, OITMCAHHOM B BBILIEU3JIOKEHHOM acnekTe. B coorseTcTun
C OIHUM BapHAHTOM OCYILIECTBIEHHs CIOCOO MPENyCMAaTPUBAET CTaIUU Pa3MHOXKEHUS HIIH
NOA/IePKaHMsI KIETKH WM KJIETOK B cpene, kotopas (1) comepKur TaypuH B KOHLEHTPALIUH,

coctasisioiel mo Mensineit mepe 0,1 MM + 0,015 MM, (2) comepsxut < 16 r/n runponusara



WJIA HE COIEPIKUT TUAPONH3aTa, (3) He COAEPKUT CBIBOPOTOK, (4) 1 HEOOS3aTEbHO CONEPIKUT

AMHWHOKHCJIOTDI, BbI6paHHbIe U3 I'PyIIIbl, COCTO;ILL[efI n3 CMECH aMHMHOKHUCJIOT, BbI6paHHbIX H3

Tabmune! 1.

B cootBercTBHHM C OIHHM BApUAHTOM OCYIIECCTBJICHUS Heo6913aTeany}0 CMECh

AMHUHOKHCJIOTHBIX 1OOABOK BBIOMPAIOT U3 IPYIIIIbL, COCTOSIIEH N3 aMUHOKUCIIOT B Tabimue 1.

Tabnuya 1
AMHHOKHUCIIOTA Juana3zod MM (MMOJIB/1) Huanason (1/1)

AnaHuH 0-11,2 0-1
ApruHuH 2.4-11,9 0,5-2.5
AcmaparuHuH 1,3-33,3 0,2-5
AcmapariHUHOBAsI KUCJIOTa 1,5-93,9 0,2-12.5
IMucreun 1,1-19,9 0,2-3,5
I'nyramuHoBas kuciora 1,4-47.6 0,2-7
I'nyramun 0-23,9 0-3,5
I'nuiun 0-16,7 0-1,25
I'uctunun 1-9,5 0,2-2
H3oneiinun 1,5-22.9 0,2-3
Jletinun 1,5-38,1 0,2-5
Juzun 2,7-24,6 0,5-4,5
MetunonuH 1,3-13,4 0,2-2
deHUNAIAHUH 1,2-18,2 0,2-3
[Iponun 1,7-26,1 0,2-3
Cepun 1,9-57,1 0,2-6
Tpeonun 1,7-33,6 0,2-4
Tpunrodan 0,5-14,7 0,1-3
Tupozun 0,9-22,2 0,2-5
Banun 1,7-34,1 0,2-4

B cootBercTBHE C HEKOTOPBIMH BapUaHTAMU OCYLICCTBJIICHUSA KJIIETKA WKW KJIIETKH

npeaACTaBJSIIOT co00i1 KJIeTKH MJICKOIIUTAOIIMX, KJICTKHW IITHIL, KJICTKHM HACECKOMBLIX, KJICTKHU

I[pO)K)KGfI HUIIn 6aKTepI/IaJ'IbeIe KJIeTKu. B cooTBeTcTBUM C OOHUM BapUaHTOM OCYIICCTBIICHUA

KJIIETKU TPCACTABIAOT co00Oi1  KJIEeTKH MIICKOIMUTAKOIUX, TPUIOAHBIC [JIsI TMOJYYCHUS




pekoMOnHaHTHbIX OenkoB, Takue kak kinerku CHO wmm npomssognoe CHO-K1. B
COOTBETCTBUM C HEKOTOPbIMM BapHaHTAMM OCYINECTBJICHMsI KJETKU OSKCIPECCUPYIOT
NPENCTABISIIOIMI ~ MHTepec  OeNok, Takoll  kak  OuoTepameBTHUECKHi  Oellok.
buorepaneBTuueckuii 0EIOK MOXKET MNPEACTaBIATh COOOH AHTUTIECHCBSI3BIBAIOLINN O€oK,
KOTOpBbII MOXeT conepxarb Fc-momeH. B COOTBETCTBUM € HEKOTOPBIMM BapUaHTaMU
OCYIIECTBJICHHS MPENCTABIISIONINN HHTEepeC OOk mpencTasisier codoit Fe-cnuthiii Oenok,
TaKOW Kak Mouiekysna ScFv mium MosnexyJa-ioByInka. MOJNEKyJIbI-JIOBYLIKH BKJIFOYAOT Oe3
orpannyeHus: 6enok-noBymky mis VEGF u Genok-noeymky st IL-1. B cooTrBercTBHM C
HEKOTOPBIMU BaPHAHTAMH OCYLIECTBJICHHS MPENCTABISIOMNI HHTEpEeC OEJNIOK MPenCcTaBIsieT
cOoOOH aHTHTENO, TaKOE€ KaK MOHOKJIOHAJBHOE AHTHUTEJO YeJIOBEKAa, I'yMaHU3UPOBAHHOE
MOHOKJIOHAJIbHOE aHTUTENO, Oncnennduyeckoe aHTUTENO WK (PPArMEeHT aHTUTENA.
VY4uThIBas MOJNOKUTENbHBIE 3PPEKTH HA MONy4YeHHe OeNka MpU BKIFOUEHUH TaypHUHA B
paznuuHble (OpMbI OECCBIBOPOTOUHBIX CpEN, KIETKH, KYJIbTHBUPYEMBbIE B COOTBETCTBHU C
3THM CHOCOOOM, 00pPa3yIOT B CPEIHEM IMOBBIIEHHBIH THTP Oenka. B cooTBEeTCTBMM C OMHUM
BAPUAHTOM OCYLIECTBICHHS IPH CPaBHEHHWH C TUTPOM Oenka B cpene, KOTOPYH He
JOTONHSUIA TaypPUHOM, KJIETKH, BbIpallUBaeMbleé B cCpele ¢ O00aBJICHHWEM TaypuHAa B
COOTBETCTBUH C 3TUM CIIOCOOOM, 00pa3yroT Oenku, UMeroue TUTp Oeska, KOTOPBIA Ha I0
MeHblIed Mepe 8% Oombine, 4yeM TUTP KOHTPOJBHON KYJBTYPbl CpaBHEHUs (T.€. KyJbTYpHI,
KOTOPYIO HE JONOJHSJIN TaypUHOM). B COOTBETCTBUU C OIHUM BapUaHTOM OCYILECTBIICHHS
KJIETKH, BBIpAI[UBa€Mble B KyJbType C A0OABIEHUEM TaypuHA, NPU CPABHEHHUU C TUTPOM
Oenka B cpele, KOTOPYIO HE MOTMOJIHSIIM TAyPUHOM, OOpa3yrOT TUTP Oesika, KOTOpbIH Ha IO
MeHbIel Mepe 9%, Ha o menbiueil Mmepe 10%, Ha o meHbiuel mepe 11 %, Ha Mo MeHbIel
mepe 12%, Ha mo meHblueit Mmepe 13%, Ha o meHbiuel mepe 14%, Ha MO MeHbIIEH Mepe
15%, Ha mo menbiiei mepe 16%, Ha Mo MeHbIuel Mepe 17%, Ha mo MeHbuel mepe 18%, Ha
no meHblueil mepe 19%, Ha no mesblueil Mepe 20%, Ha mo MeHblueil Mepe 21%, Ha Mo
MeHblel Mepe 22%, Ha 1o MeHblueil Mepe 23%, Ha 1o MeHblIel Mepe 24%, Ha 10 MeHbIlIel
Mmepe 25%, Ha o MeHblIel Mepe 26%, Ha 1o MeHbluel Mepe 27%, Ha o MeHbLiIeil mepe 28%
WM Ha 10 MeHbInei Mmepe 29% OGounblire, 4eM KOHTPOJIbHAsI KyJIBTypa CPAaBHEHUSI.
AHAJIOTMYHO BKJIIOYEHHE TaypHHA B OTAEIBHOCTH B OECCHIBOPOTOUYHBIE CPEIbI
CIOCOOCTBYET TOMY, YTO B KYJBTUBHPYEMBIX KJIETKAX JOCTUTAIOT OOJjiee HU3KOTO yPOBHS
NOoOOYHOr0 aMMHAYHOTO MPOAYKTA, YeM Oe3 BKIFOUEHUs TaypuHa. B cooTBeTcTBHM C OMHUM
0ecChIBOPOTOUHBIM M HE COAEPKALIMM TUAPOJIHM3aTa BAPUAHTOM OCYIIECTBICHHS CPENbI C

I[O6aBJ'IeHI/IeM TaypHUHa B KYJIbTYPEC KJICTOK MOXKHO JOCTUYb CHUYKCHHOI'O YPOBHA aMMHUAYHOTO



nodouHoro nponykra (MM NH3), koTopslii OT Ha 10 MeHbInel Mepe 4% Huxe 10 32% HUKe,
4YeM B aHAJOTMYHOHN KyJbType KJIETOK, KOoTopas He comep:xut nobdasku (T.e. menee 0,1 MM
TaypuHa uin 0e3 noOaBieHHs TayprHa).

B cooTBeTcTBUM € APYrMM BapHaHTOM OCYINECTBIEHHUS CIIOCOO MpenyCcMaTpHBaeT
craauio  100aBIEHUS OJHOH WJIM HECKOJNBKMX LeNeBbIX J00aBOK K cpeae Ui
KYJIbTUBHPOBAHUS KIJIETOK. B COOTBETCTBMM C HEKOTOPBIMH BapUAHTAMHU OCYINECTBIICHHSI
1eneBast o0aBKa MPEACTaBIsIET CO00M IOV ofaHy min Heckoabko u3 NaHCOs, riyrtamuHa,
uHcyuHa, TIOko3bl, CuSQs, ZnSOs4, FeCls, NiSO4, NasEDTA u nurpata Naz. B
COOTBETCTBHH C OJHHUM BApUAHTOM OCYINECTBJICHUS CHOCOO MNpeayCMaTpUBAET CTaIHEo
no0aBIeHNsT KKIOTO M3 CIEAYIOUINX IIeJIeBbIX XHUMUYECKHX COCIUHEHHH K cpene Ul
kynbruBupoBanusi kjetok: NaHCOs, rnyramuna, wHCyauHa, TIFOKO3bl, CuSQs, ZnSOs,
FeCls, NiSO4, Na4EDTA u nmrpara Na3. B cooTBeTCTBUM C HEKOTOPBIMH BapHUaHTaAMHU
OCYILECTBIICHHSI LIeJIeBbIe JOOABKH MOKHO BKJIFOUATh B CPEy HA HA4aJIbHOM STare.

B cooTBeTcTBHMM C KOHKPETHBIM BapUAHTOM OCYIIECTBJICHHUS ACIEKT MPEayCMaTpUBAET
croco0 KyJIbTUBUPOBAHHS KJIETOK B O€CCBIBOPOTOUHOM Cpeze, KOTOpasi COCTOUT (PAKTHUYECKH
u3 (1) TayprHa B KOHLIEHTpAIMH, COCTaBIIsIFOIEH 1Mo MeHbinel Mepe 0,1 MM; (2) comepkut <
16 r/n rupponusara, (3) sBiseTcst OECCHIBOPOTOUHOMN, U (4) HEOOs3aTENbHO AOMOIHHUTEIBHO
COZIEP’KUT CYMMAapHO MO MeHblel Mepe nmpuOmusurenbHo 20 MM, minM 1o MeHbLIeH Mepe
npuOIM3UTENHEHO 25 MM, Win o MeHbLIeld Mepe npudausutesnsHo 30 MM, WK O MeHbLIeH
mepe npubausurenbHo 40 MM, mnM mo MeHbined Mepe mpubnmsnuTensHo 50 MM, wiaH 1O
MeHbLIeH Mepe mpuOnu3uTenbHo 60 MM, WM MO MeHblIed Mepe nmpubnusutensHo 70 MM
CMECH AaMHHOKHCIOT, BBIOPaHHBIX M3 TPYIIbL, COCTOSINEH W3 aJaHWHA, APTUHHHA,
acrapariHa, acmaparMHOBOW KHCJIOTBI, LUCTEMHA, TJYTAMHHOBOW KHUCJIOTBI, TJIyTaMHUHA,
IJIMLMHA, THCTUAWHA, U30JICHINHA, JeHLNHA, JIU3HHA, METHOHIHA, (PeHMIaIaHnHa, IPOJIMHA,
CepuHa, TPEOHUHA, TPUNTO(aHA, TUPO3UHA U BAJIUHA.

B cootBercTBHMM ¢ IOpyrMM BapUaHTOM OCYINECTBJICHHS HACTOsIIEEe H300pETEHHE
npeayCcMaTPUBAET cnocod MOJTy YeHHUS NPEACTABIISIFOIIEr0 UHTEpEC Oenka,
npenycMmarpuBaromuii craguu (1) BBEIEHUS B KJIETKY MOCIEIOBATEIBHOCTH HYKJIEHHOBOM
KUCJIOTBI, KOTOpasi KOAMPYIOT MPENCTABISIOIINNA HHTepec Oenok; (2) BbIOOpa KJIETKH WIH
KJIETOK, SKCIPECCUPYIOIHNX NPEACTABSIIOIUN HHTEpec Oenok; (3) KyJbTHUBHPOBAHUS
BBIOPAHHOW KJIETKU B COOTBETCTBUHU C BAPHAHTOM OCYIIECTBJICHUS OECCHIBOPOTOUHON CPEIIbI
IUI KyJBTUBUPOBAHMSI KJIETOK, ONMHCAHHON B INPEIBbIAYLIEM acleKTe WM B COOTBETCTBHUH C

JF0OBIM BapUAHTOM OCYIIECTBJIEHHUS CIIOCO0a, ONMUCAHHOTO B HACTOSIIIEM JOKyMeHTe, U (4)



SKCIIPECCHH TPEACTABISIIOINErO MHTEpeC OeNka B KJIETKE, € NPEACTABISIIOIUNA HHTEpeC
Oenok cekpeTupyercsi B cpeny. B cOOTBETCTBHU C HEKOTOPHIMM BapHAHTAMH OCYILE€CTBIICHHS
KJI€TKa, WCHOJNb3yemass Mpu NOoJy4dyeHHH Oeska, TMpeAcTaBiser CcoOOW  KIETKY
MJIEKOTMTAIOLIET0, CIOCOOHYH 00pa30BBIBATH OMOTEPANEBTUYECKOE CPEICTBO, TAKYHO Kak
kierky CHO, 293 u BHK, wmm moOble uxX mnpou3BOAHBIE. B COOTBETCTBUH C OIHUM
BApUAHTOM OCYLIECTBJICHUsI KJeTKa mpencrasisier cobor kierky CHO, Takyro kak KieTka
CHO-K1.

B cooTBeTCTBHMM € HEKOTOPBIMH BAapUAHTAMH OCYIIECTBJICHUS MPEICTABIISIOLIHIA
uHTEepeC OeNIOK TpeAcTaBisieT COOOW aHTUIEHCBsI3bIBAOLINKI Oenok. B cooTBeTcTBHU C
HEKOTOPBIMU BaPHAHTAMH OCYILIECTBJICHHS MPENCTABISIOMNI HHTEpEC OEJNIOK MPEenCcTaBIsIeT
coboii Oenok, kotopelii umeer Fc-momeH. B coOTBETCTBMM C HEKOTOPBIMH BapHAHTAMH
OCYIIECTBIICHUS] TAaKHe JBa MPEACTABIAIOIINE HHTEepeC OelKa MOTyT MepeKpPBbIBATHCS,
HampuMep, B ciydae, peuentopHoro Fc-cmutoro Oenka, antutena u ScFv Oenka, B KauecTse
npumMepa. Takum 00pa3oM, B COOTBETCTBHH C HEKOTOPBIMH BapHAHTAMH OCYINECTBIICHHS
NPEACTABISIOIMUN HHTEpeC OeNOK MpEeAcTaBiIsieT COOOH aHTUTENO, Takoe Kak aHTUTEINO
YeJOBeKa WJIM TYMaHH3UPOBAHHOE AaHTUTENO, (pparmMeHT aHTHTena, Takod kak Fab wumm
F(ab')2, bucneunduueckoe aHTUTENO, MOJEKYJY-JOBYIIKY, TAKyIO KaK OEJIOK-JIOBYIIKY IJIs
VEGF unu 6enok-nosyuiky s IL-1, monekyny ScFv, pacrBopumsriii TCR-Fc-cnutslii Oenok
WU T.I1.

B cooTrBercTBUM € OJHUM BapHaHTOM OCYILIECTBJIEHUS IPEACTABISAIOLIMA HHTEpeC
Oenok criocoOeH 00pa3oBBIBATHCS MPU cpenHeM Tutpe B 14-i, 15-i, 16-it unm 17-i newv,
KOTOPBIN MO MeHblIei Mepe Ha 8% OoJbine, yeM cpenuuid Tutp B 14-i, 15-i, 16-i wm 17-i
JeHb, 00pa3yeMblii aHAJOTHYHOW KJIETKOW B OECChIBOPOTOYHOH Cpene, KOTopas CONEPIKUT
menee 0,1 MM wuiu He mpemycmarpuBaeT q0OaBlIeHUs TaypuHA. B COOTBETCTBHH C OJHUM
BAPUAHTOM OCYIIECTBJICHHs MPENCTABJISIONINI UHTEpec OelloKk CrocoOeH 00pa3oBBIBATHCS
npu cpenHeM Tutpe B 0-i, 7-H, 8-i, 9-i, 10-i1, 11-i, 12-#, 13-i, 14-i1, 15-i, 16-i wim 17-i
JieHb, KOTOPBIN Ha Mo MeHblIeill Mepe 9%, Ha no meHbluell Mepe 10%, Ha Mo MeHbIel Mepe
11%, Ha mo menbuiei Mepe 12%, Ha o meHbiet Mepe 13%, Ha o meHbIue mepe 14%, Ha
no meHblueil mepe 15%, Ha mo MeHblueill Mepe 16%, Ha nmo mesbluell Mepe 17%, Ha Mo
MmeHblel Mepe 18%, Ha no menblueil Mepe 19%, Ha no menbluell mepe 20%, Ha MO MeHbLIEH
mepe 21%, Ha mo MmeHblieil Mepe 22%, Ha Mo MeHbluel mepe 23%, Ha MO MEHbLIEH Mepe
24%, Ha no MeHbluel Mepe 25%, Ha 1o MeHblel Mepe 26%, Ha o MeHbluel Mepe 27%, Ha

1o MeHbIneil mepe 28% wnu Ha 1o MeHbInel Mepe 29% Oonblie, YeM cpenHuil TuTp B 6-H, 7-
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W, 8-, 9-i, 10-i, 11-if, 12-, 13-, 14-if, 15-i, 16-if wim 17-i neHb, oOpasyeMmbilil

AHAJIOTMYHON KJIETKON B OE€CCHIBOPOTOYHOH cpene Ui KyJbTUBHUPOBAHUS KJIETOK, KOTOpas
coaep:xut meree 0,1 MM TaypuHa UM He NpenycMaTpUBaeT 100aBIEHUS TAKOBOTO.

B coorBercTBMM € ApYrMM BapUaHTOM OCYILECTBJIEHHUS NPEACTABISIOIUN HHTEpeC
Oenok oOpasyercss B pesynbrate (1) BBemenus B kietky CHO mocnenoBaTenbHOCTH
HYKJIEHHOBOM KHCJIOTBI, KOTOpasi KOAUPYET MPENCTAaBIAIOLINA HUHTEpeC OeJoK, TaKOi Kak
AQHTUTEJI0O WJIM JPYrol aHTUT€HCBs3bIBAIOIM Oenok; (2) BbiOOpa KJeTKH, CTaOUIIBHO
SKCIIPECCUPYIOIEH MpPeACTaBISIOIUN uHTepec Oenok; (3) KyJbTHMBHPOBAHHUS BBIOPAHHOM
KJIETKH B OeCChIBOPOTOUHOHN cperde, coaepskamiei ot mnpudmmsurensHo 0,1 MM 1o

npudmuTensHo 10 MM TaypuHa.

KDaTKOC OMHCAHHE YepPTexKeH

Ha ¢ur.1 mokasan tutp (BbIx0n) Oejika n3 00pa3LoB, U3BICKAEMbBIX B KaXKIbIi JeHb U3
KYJBTYPBI-TIPOAYLIEHTa B KYyJbType KJIETOK, oOpasyroomeid Ab3, rme mnpeaycMOTPEHO
nobaBneHne TaypuHa (CIUIOUIHBIE KBajpaThbl, COCAMHEHHBbIC CIUIOUIHBIMH JIMHUSIMH) II0
CPAaBHEHMIO C CHUTyalUeH, rae He NMpenyCMOTpPeHO noOaBiieHHe TaypuHa (X, COeNUHEHHbIE
NyHKTUPHbIMU JIHHUSIMH). [IpenMyiiectBa KyJbTypbl ¢ A00aBJICHHUEM TaypHHA Ui BbIXOIA

Oenka MOXXHO HaONIOAATh yiKe Ha 6-if 1eHb KyJbTUBUPOBAHUS C 00pPa30BaHUEM IIPOAYKTA.

Iloapo0HOe pacKpbITHE HACTOSIIEr0 H300peTeHHsl

Heo0xoauMo NmOHMMAaTh, YTO HACTOsIIEEe M300peTeHHe He OrPAaHUYEHO KOHKPETHBIMH
OTMUCAHHBIMH CIIOCOOAMHU UM SKCIIEPUMEHTAIbHBIMU YCIOBHSMH, MOCKOJIBKY TaKHUe CIOCOOBI U
yCIIOBHSL MOTYT BapbupoBaTh. Takke HEOOXOAMMO TIOHUMATh, YTO TEPMHHOJOTHS,
UCTIONIb3yeMasi B HACTOSAIIEM JOKYMEHTe, MpeJHa3HAueHA JIUIIb JUUIsl ONMUCAHUS KOHKPETHBIX
BAPUAHTOB OCYINECTBJICHHs, U HE HOCHT OTPAaHUYHMBAIOIIUI XapakTep, MOCKOIbKY O0JNacTh
HACTOSIIETr0 U300peTeHus onpeneneHa Gpopmyoit n3oobpeTeHus.

Hcnonb3yemMble B HACTOSALIEM ONMCAHWU U IpuiaraeMon popme nzodpereHus GopMel
CYLIECTBUTENBHOTO €JUHCTBEHHOTO YHCJa BKIFOYAT (POPMBI MHOKECTBEHHOTO YHCIIA, €CITH
KOHTEKCT 4YeTKO He ompeaenser mHOoe. TakuMm oOpa3om, HampuMep, CCbUIKa Ha «CIOCOO»
BKJIFOYAET OAMH WM HECKOJBKO CIOCOOOB W/MIM CTaAWi, OIMHCAHHBIX B HACTOALIEM
IOKYMEHTE, W/WIM KOTOpPble CTAHYT OYEBHIHBIMU CIIELUAINCTAM B JAHHOH oOmacTu mpH

MPOYTCHHUU HACTOALICTO PACKPBITHS.
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Ecmm He ONpeaCICHO MHOEC, BCC TCXHUYCCKHUEC U HAYUHBIC TCPMHUHBI, UCIIOJIb3yEMbIC B
HaCTOALIEM JOKYMEHTC, UMCIOT TaKOC K€ 3HAUCHUEC, KaK O6I:;I"IHO IIOHUMAECTCA CIICHUAJINCTOM
B 00JacTH, K KOTOPOH NPUHAIUICKUT HacTosee u3zoOpereHue. XOTs JoOble CriocoObl M
MaTepuabl, AHAJIOTWYHbIE WJIM PABHOLIGHHBIE TEM, KOTOpbIE OIMCAHbl B HACTOSIIEM
JOKYMEHTE, MOXHO HCIOJNb30BaTh TMPU MPAKTUYECKOM OCYLIECTBJICHUM HACTOSIIEro
1/1306peTeH1/1$1, HUIKE OIMUCAHbI NIPCANNOYTUTCIIBHBIC CHOCO6bI U MaTCpHaJibl. Bce Hy6HI/IKaL[I/II/I,
YIIOMHUHAEMbIC B HACTOALIEM HOKYMEHTEC, BKIIFOUCHBI B HaCTOfIH_[I/Iﬁ AOKYMEHT IOCPEACTBOM
CCBUIKH BO BCEH CBOEH MOJHOTE.

ABTOpbI HACTOSILIEH 3asIBKH CIEAd HEOKUIAHHOE OTKPBITHE, 3aKJIFOYAIOIIEECs B TOM,
qT0O I[O6aBJ'IeHI/Ie TaypuHa K CPEAC AJid KYJIbTUBHUPOBAHHA KIICTOK ITOBBIIIACT O6pa30BaHI/Ie
Oenka peKOMOWHAHTHON KJIETKOW B KYJbTYpe KJIETOK IO CPaBHEHHIO CO CPEeloi s
KYJIbTUBUPOBAHUSA KJIETOK, KOTOPAaA COACPNKUT OYCHDb MaJIO UJIK HE COACPIKUT TaypHUHA.

[Tepen onmucanueM KyJbTyp KJIETOK U CIIOCOOOB HACTOSIIETO U300peTeHUsT HEOOXOIUMO
IIOHUMATb, YTO HACTOALICC I/1306peTeHI/Ie HEC OrpaHU4Y€HO KOHKPETHBIMU OIMMUCAHHbIMU
CHOCO6aMI/I U SKCIICPUMEHTAJBHBIMU YCJIOBUAMH, IIOCKOJIBKY TaKHUE CHOCO6bI n yCJIOBUA
MOT'YT BapbUpPOBATh. Taxoxe CICAyCT NIOHUMATh, YTO IMPUMCHSACMAs B HACTOALLEM JOKYMCHTE
TEPMHHOJIOTUA npe€aHasHa4vy€Ha TOJIBKO JJIA OIMUCaHusA KOHKPETHBIX BAPHUAHTOB
OCYLIECTBJICHUSI M HE HOCUT OIPaHUYMBAIOLINI XapaKTep.

Has3Banusi paszenoB, UCIONB3yeMble B HACTOSIIEM JOKYMEHTE, MPEICTABICHBI JIHIIb
IJIsl OPTaHU3ALMOHHBIX IIeJiel, U He MPEAIoNaraloT OrpaHHYUBATH OMKCHIBAEMbIH IpeaIMeT
u3ooperenusi. CriocoObl ¥ METOAMKH, OTMCHIBAEMbIE B HACTOSIIEM JOKYMEHTE, KaK MPaBHIIO,
OCYLIECTBJISIFOT B COOTBETCTBUH CO CTAHAAPTHBIMH CIIOCOOAMM, HM3BECTHBIMU B JaHHOM
O6J'IaCTI/I, 1 OMUMCAaHHBIMU B PA3JIMYHBIX O6H_II/IX u 60.]'[66 KOHKPETHBIX NCTOYHHKAX, KOTOPBIC
YIOMSIHYTbI M OMKCAHbI 1O BCEMY HACTOSIIIEMY OMUCAHUIO, €ClH He yka3aHo uHoe. CM.,
Hanpumep, Sambrook et al., Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N. Y. (2001) and Ausubel et al., Current
Protocols in Molecular Biology, Greene Publishing Associates (1992), Harlow and Lane
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1990), Julio E. Celis, Cell Biology: A Laboratory Handbook, 2nd ed.,
Academic Press, New York, N.Y. (1998), u Dieffenbach and Dveksler, PCR Primer: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1995).
Bce HY6J'II/IKaI_II/II/I, YOOMHUHACEMbBIEC 110 BCEMY HACTOALICMY PAaCKPBITHUIO, BKIIKOYCHbBI B

HACTOSIIMMI JOKYMEHT MOCPEACTBOM CCBUIKH BO BCEH CBOEH MOJHOTE.
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OITPEJAEJIEHUA

«Taypun» TaKke H3BECTEH KaK 2-aMMHOSTAHCYJb(OHOBas KHciIOoTa (HOMEHKIATypa
IUPAC,; perucrpauuonsbiii Homep B CAS 107-35-7). Tepmunbl «taypun» u «L-taypun»
UCIIONIB3YIOTCSI B3aUMO3aMEHsieMO il OOO03HA4YEeHUS! OJHOIO M TOTO K€ OPraHHYeCKOIro
coenuHeHusi. TaypuH mpencraBiseT CcoOOW OPraHUYECKYH KHCJIOTY, COIAEpPIKAILIYIO
aMHUHOTPYIIy, OJHAKO HE CUUTAETCS «aMHHOKHCIOTON» B TPAAULMOHHOM TOHHUMaHHUU
CTHELUAIMCTOB B JAHHOHW O0JIACTH, KOT/Ia AMUHOKHCIIOTBI COAEPIKAT KaK aMUHOTPYIIITY, TaK
KapOOKCHJIBHYIO TPYIITy. BHOCHHTE3 TaypuHAa NPOUCXOAMT, KOTAA THIIOTAYPUH, KOTOPBIM
NpeAcTaBIsieT COOOW MPOM3BOJHOE ILMCTEHMHA, MPEBPAINAeTCs B TAypHH B pPE3yJbTaTe
OKHCJIEHUS.

Tepmuner «mobaBkay, «mobaBieHue», «C moOaBIeHWEM» W T.II. OTHOCSATCS K
NO00aBIEHUIO 3JIEMEHTa, KOMIIOHEHTa, MOJIEKYJbl M IIp., KOTOPBIE MOXKHO HCIIOJIb30BaTh B
cpene IUIA KyJbTHBHPOBAHHUS KIETOK ISl TOANEPKAHWS W/WIM aKTHBALUK POCTa H/HIH
i depeHIMpPOBKH KJIETOK, B LEJSIX PACHIMPEHHMsS WM YCHJIEHHs CBOICTBA KYJBTYpPbI B
LeJIOM WM JJIsI BOCHOJHEeHus HenmoctaTka. C 3TOH TOYKM 3peHus n00aBlieHHE TaypHHA
npeaycMaTpuBaeT 100aBlIeHNE TaypHHA B ONPENENIeHHON KOHLIEHTPALMH B PacTBOP K Cpere
11 KyJIbTUBUPOBAHUS.

TepMuHbI «TenTUAY», CMOJUIENTUA» U «OEJIOK» HCIIOMB3YIOTCS B3aHMO3aMEHSIEMO IO
BCEMY OIMCAHUIO U OTHOCATCSI K MOJIEKyJie, COAepsKaleil 1Ba uiau 0onee aMUHOKUCIOTHBIX
OCTaTKa, COEMHEHHBIX IPYT C IPYyTOM MENTUAHON CBsI3bI0. [lenTuabl, nonunentuas u Oenku
MOTYT TakKe BKIOYaTh B ce0s MOmU(UKALMKM, TaKue Kak TDIMKO3UIMPOBAHUE,
NPUCOCANHEHUE JIMMHUAA, Cyab(arupoBaHue, ramMma-kapOOKCHIIMPOBAHHE  OCTaTKOB
IJIyTAMHHOBOM KHCJIOTBI, AJKIJIMPOBaHKUE, TUApPOKCHnpoBanue u AJI@-pubo3mmmpoBanue.
[MenTuael, momunenTuabl U OEIKU MOTYT HPEACTABIATh COOOH HAyUYHBIH MM KOMMEPUECKUH
UHTEPEC, B TOM UHCJIE JIEKAPCTBEHHBIE CPEACTBA Ha OCHOBE Oenka. IlenTuasl, monunenTuas! 1
Oenku BKIIIOYAIOT B ceDsl, B YHCIE MPOUYEro, aHTHTENAa M XMMEPHbIE WM CIUTBIE OCNKH.
Ilentuaer, momunenTuabl U Oenku 00pa3yrOTCsd JUHUSAMUA PEKOMOMHAHTHBIX JKUBOTHBIX
KJIETOK C MTOMOIIBIO CIIOCOOOB KYJIBTUBUPOBAHUS KIIETOK.

TepMuH «rerepojiornyHasi MOJHUHYKJIEOTHAHAs MOCIEN0BATENbHOCTDY, UCIOIb3YyEMbIH
B HACTOSAIIEM JOKYMEHTE, OTHOCUTCS K MOJUMepaM HYKJIEHHOBOM KHUCIOTBL, KOAUPYIOLINM
NPEACTaBJAOINE HHTepeC OeNKH, Takhe Kak XUMepHble OeNKU (aHAJOTHYHBIE MOJIEKYJaM-

JOBYIIKaM), aHTuUTena winu uactu aHturen (Hampumep, VH, VL, CDR3), kortopsie



13

oOpa3yroTcsi B KadecTBe  OnodapMaleBTUYECKOH  JIGKAPCTBEHHOH  CyOCTaHIIHH.
I'ereponornynas NOJMHYKJIEOTHIHAS IOCIENOBATEIbHOCTb MOXKET OBITh IOJyueHa C
NOMOIIBI0 METOAMK TE€HHONW WH)KEHepuu (HarmpumMep, Takas Kak I10CIIe0BaTEeIbHOCTD,
KOJUPYIOLIAsh XUMEPHbIH O€JOK, WM KOJOH-ONTHMHU3UPOBAHHAS MOCJIEI0BATENbHOCTb,
JIMLIEHHAss HHTPOHOB TOCJIeIOBATEIbHOCTD | T./1.) U BBEJ€HA B KJIETKY, I'/Ie OHA MOXeET OBITh
pacrojyoXKeHa B BUAE SMHCOMbI WM HHTETPUPOBAHA B IeHOM KJETKH. I ereposoruyHast
NIOJIMHY KJIEOTHIHAS TTOCIEOBATENIbHOCTh MOXKET MPEACTaBIATh COOOH BCTPEYAIOIIYIOCS B
IPUPOZIe TOCIENOBATENIbHOCTh, KOTOpAas BKJIIOYEHA B OKTOMUYECKUH Y4YacTOK B TIE€HOME
npoayuupyroueil kieTku. ['eTeponornyHas MoNMHYyKJI€OTHAHAS TOCIEI0BATENbHOCTD MOYKET
NPEACTaBIATh COOOM BCTPEHAIOIIYIOCS B TIPUPOAE IOCIEAOBATENBHOCTD U3 JPYroro
OpraHu3Ma, TaKyI0 KakK MOCJIeI0BaTEeIbHOCTb, KOAUPYIOLIYK OPTOJIOT YeJIOBEKa.

TepMHH «aHTUTENO» OTHOCUTCS K UMMYyHOIJIOOYJIMHOBOH MOJIEKYJIE, COCTOSLIEH W3
YeThIpeX NOJHMIENTHAHBIX nemneil, nByx Tsokenplx (H) menmeit m asyx nerkux (L) memed,
COEMHEHHBIX MeXIy co00i nucynpPuaHbiMu CBs3AMU. Kakmas Tsokenash Lenb HMeEeT
BapuabenbHbIil yuyacTok Tspkenor nenu (HCVR nmm VH) u KOHCTaHTHBINA yYaCTOK TSDKENOM
uenu. KoHCTaHTHBIN y4yacTOK Tspkenod menu copep:kuT Tpu aomeHa, CHI, CH2 u CH3.
Kaxxnas nerkas nenb uMeeT BapuaOeNbHbIN YYaCTOK JIETKOM LIENMH M KOHCTAHTHBIA Y4acTOK
nerkoit nenu. KOHCTaHTHBIN y4acTOK JIETKOH 1ienu cocTouT u3 ogHoro nomena (CL). VH- u
VL-y4acTku MOTYyT OBITH JOIOJHHUTENBHO pa3/ieieHbl HAa yYacTKU TUIepBapHabeIbHOCTH,
Ha3bIBAEMbIE YYaCTKaMH, onpenesiromumu kommwieMentapaocts (CDR), nepemeskaromuecs
C y4YacCTKaMH, KOTOpbIE SIBJISIOTCS OOjiee KOHCEPBATHBHBIMH, Ha3bIBAEMBIMH KapKAaCHBIMH
yuactkamu (FR). Kaxxneiit VH u VL cocrout u3 Tpex CDR u yerbipex FR, ynopsimoueHHbIX
OT aMHMHOKOHIIA K KapOokcukoHiy B cienyromem mopsinke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. TepMHH «aHTUTENO» BKIFOUAET B CeOsl CChUIKY KaK Ha MIMKO3WJIUPOBAHHBIE, TAK
U Ha HETJIMKO3WJIMPOBAHHBIE UMMYHOTJIOOYJIMHBI JFOOOr0 M30THIIA MM Tofkiacca. TepmMuH
aHTUTENO» BKIOYaeT B ceOs MOJEKYyJbl AHTHUTEN, IOJy4YaeMble, SKCIIPECCUPYEMBIE,
oOpasyrommecss WM BbIIEISIEMbIE C IOMOIIBIO PEKOMOMHAHTHBIX CpPEACTB, TaKHE Kak
aHTUTENA, BBIIENAEMbIE W3 KIIETKU-XO35MHA, TPAHCHULMPOBAHHON C LEIBIO SKCIPECCHH
aHTHTeNa. TepMUH aHTHTENO TAaKKe BKIIFOUAaeT B ceds Oucrnennuyueckoe aHTUTEN0, KOTOPOe
BKJIFOUAET B Ce0sl reTepoTeTpaMepHbI UMMYHOTJIOOYJIMH, KOTOPBIA MOXKET CBSI3BIBATHCS C
Oonee uYeM OAHHMM OTJIHMYAIOIIMMCS S3MUTONOM. bucnennduueckne aHTUTENa B LEJIOM
ornucaHbl B myOnukanum 3asBKM Ha Bbimady mnareHta CIIIA Ne2010/0331527, xoropas

BKJIFOYUC€HA MOCPEACTBOM CChUIKU B HACTOAIIYIO 3as1BKY.
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TepMHH «aHTUTE€HCBS3bIBAIOIIUI yYaCTOK» aHTUTENa (WM «(PpParMeHT aHTUTENa»)
OTHOCUTCSI K OJIHOMy WJIM HECKOJbKUM (pparMeHTaM aHTHUTENa, KOTOPbIE COXPAHSIOT
CIOCOOHOCTh  CreLM(pUUECKH CBA3BIBATbCA C aHTUreHOM. [Ipumepnl  CBA3BIBAIOIIMX
(parMeHToB, OXBAaTBIBAEMbIX TEPMHUHOM «AHTUICHCBSA3BIBAIOLUIMN YYaCTOK» aAHTUTENA,
BKmouaroT (i) Fab-dgparment, moHoBanentHelil pparment, cocrosimmii u3 VL-, VH-, CL- u
CHI1-nomenos; (ii) F(ab')2-pparment, OuBajeHTHbIH (parmeHT, comepxkamuii nasa Fab-
(dparmeHTa, CBsI3aHHBIX IUCYJb(PHUIHBIM MOCTHMKOM B INapHUpHOM yuactke; (iii) Fd-
¢dparment, cocrosmuii u3 VH- u CH1-nomenos; (iv) Fv-¢pparment, cocrosimuii u3 VL- u
VH-nomeHoB opnHoro ruieda anturena, (v) dAb-¢pparment (Ward et al. (1989) Nature
241:544-546), xoropsrii cocrout u3 VH-nomena, (vi) BeinenenHsiii CDR, (vii) scFv, koTopsrit
cocToMT W3 ABYX JaomMeHOB Fv-pparmenta, VL. m VH, coequHEHHBIX CHHTETUYECKHM
JUHKEPOM C 00pa3oBaHHWEM OIMHOYHOH OenkoBoi memnw, B kotopoi VL- m VH-ywactku
COEAMHSIOTCS TOMapHO C 00pa3oBaHWEM MOHOBAJIEHTHBIX MoKy /Jlpyrue ¢Gopmbl
OIHOLIENIOYEYHBIX AHTUTEJI, TAKHE KaK JUAHTUTENA, TAK)KEe OXBAYEHBI TEPMUHOM «aHTHTEIIO»
(cm., mampumep, Holliger et al. (1993) PNAS USA 90:6444-6448; Poljak et al. (1994)
Structure 2: 1121-1123).

bonee Toro, aHTUTENO WM €ro aHTUIEHCBS3BIBAIOIINM YYaCTOK MOXET IPEACTaBIATDH
co0oif yacTh Oojee KPYyMHOW MMMYHOAITr€3UBHONM MOJIEKYJIbI, OOPA30BAaHHOW C TMOMOIIBIO
KOBAJICHTHOM MJIM HEKOBAJIEHTHOH acCOLMALMKM aHTHUTENAa WJIM y4acTKa aHTHUTeNa C OJHUM
VTN HECKOJIBKUMHM PYTUMH OeNKaMH Wi nentuaamu. IIpumeps! Takux MMMYHOAITr€3UBHBIX
MOJIEKYJl BKJIIOYAIOT TNPHMEHEHHE KOPOBOTO y4acTKa CTPENTaBHANHA C O00Opa3oBaHUEM
teTpamepHoi scFv-monekyibl (Kipriyanov et al. (1995) Human Antibodies and Hybridomas
6:93-101) u mpuMeHeHHe IMCTEHHOBOTO OCTATKa, MapkepHoro mnentuna u C-KOHIEBOH
NOJIMTUCTUANHOBOM METKH ¢ 00pa3oBaHHWEM OMBAJIEHTHBIX W OMOTHHWIMPOBaHHBIX SCFv-
mogiekyn (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). Y4acTku aHTUTEN, TaKKe
kak Fab- u F(ab')2-pparments, MOryT ObITH MOJYYEHBI M3 LENBIX AHTUTEN C TOMOIIBIO
CTaHIAPTHBIX METOAMK, TAKUX KaK IEPEBAPHBAHNE NATTANHOM WJIN TIETICHHOM LIEJIBIX aHTUTEIL.
bonee Toro, anTuTeNa, y4acTKU aHTUTEN 1 UMMYHOAT€3HBHBIE MOJIEKYJIbI MOJKHO TTOJyYUTh
C MOMOIIBI0 CTAH/IAPTHBIX METOAUK pekoMOmHaHTHOH JIHK, mHUpPOKO M3BECTHBIX U3 yPOBHS
TexHUKU (cM. Sambrook et al., 1989).

TepMHUH «aHTUTENO YETOBEKa» BKIIOYAET B CeOsl aHTUTENA, UMEIOIINE BapHaOebHbIE U
KOHCTAHTHbIE YYaCTKH, TIIOJy4€HHbIE W3 TMOCJIEAOBATENbHOCTEHl HMMMYHOTJIOOYIMHOB

3apOABIIIEBOI JUHUM 4YeOBEKa. AHTUTENA YelOoBeKa IO HACTOSILIEMy HU300PETeHUI0 MOTYT
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BKJIFOYAaTh B Ce€0s aMHUHOKHCIOTHBIE OCTAaTKH, HE KOAMPYEMbIE IOCIEAOBATENbHOCTIMH
UMMYHOTJIOOYJIMHOB 3apOJBILIEBON JIMHUM YesoBeka (HarpuMep, MyTallld, BBOIUMBIE B
pe3yJbTaTe CIy4alHOro MM CalT-CrenuduuecKkoro MyTareHesa in vifro Win COMaTHYeCKOn
MyTauuu in vivo), Hanpumep, B CDR u, B yactHocTH, CDR3. OnHako TEPMUH «aHTUTENO
YeJIOBeKa», MCHOJIb3yeMOEe B HACTOSINEM JOKYMEHTE, He BKIIOUaeT B ceOs aHTWUTena, B
koTopeix CDR-nocnenoBaTenbHOCTH, MOJTYYEHHbIE U3 3apOABILIEBON JHHUM APYTHX BUIOB
MJIEKOTNIMTAOLIMX, TAKHMX KAaK MBIlIb, ObUIM MPHUBHUTHI HA KapKaCHbIC MOCJIEIO0BATEIbHOCTH
YeJI0BeKa.

TepMuH «PEeKOMOMHAHTHOE AaHTUTEJO UYEJIOBEKa», HCIOIb3yeMOe B HACTOSIIEM
IOKYMEHTE, BKJIIOYaeT B ceOsi BCE aHTUTENA, KOTOPhIE MOJYYat0T, SKCIPECCHPYIOT, CO3MAI0T
WIA BBIIEJSAIOT C TOMOINBIO PEKOMOMHAHTHBIX CPENCTB, TaKHE€ KaK aHTHUTENa,
3KCIPECCUPYEMBIE c MOMOILBIO PEKOMOMHAHTHOTO BEKTOpa 3KCIPECCHUH,
TPaHC(ULMPOBAHHOTO B KIJIETKY-XO35IMHA, AHTHTEJA, BBIACISEMble W3 KOMOWHATOPHOH
OubMMoTeKn PEeKOMOMHAHTHBIX AHTUTEN YEJIOBEKA, AHTUTENA, BBIAENSEMbIE U3 JKHUBOTHOTO
(HampuMep, MBIIIN), KOTOPOE SBISETCS TPAHCTEHHBIM [0 T'€HAaM HMMYHOIJIOOYJIHMHOB
yenoBeka (cm., Hampumep, Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295), wnm
aHTUTENA, TOJy4YaeMble, SKCIPECCHpyeMble, OOpa3yIOLIUEeCs WU BbIIENsAEMble JHOOBIM
APYyruM  crocoboM,  BKJIIOYAIOIIUM  COEAMHEHHE  IIOCJIENOBATENbHOCTEH  I'eHOB
UMMYHOIJIOOYJIMHOB ~ 4ejioBeKa ¢ apyrumu  nocienoBarenbHocTsimu  JIHK.  Taxue
PEKOMOMHAHTHBIE AHTHUTENIA YeJOBeKa MMEIOT BapHadeNbHble M KOHCTAHTHBIE YYaCTKH,
MOJIyYeHHBIE M3 MOCIEIOBATEIbHOCTEH HMMYHOTJIOOYJIMHOB 3apO/IbILIEBON JTHHUU YEJIOBEKa.
OnHako B COOTBETCTBUU C OIPENENCHHBIMH BapUaHTaAMU OCYIIECTBJICHUsS TaKue
pPEeKOMOMHAHTHBIE aHTHTEJIAa YeJOBEeKa TMOABEPraroT in Vifro wmyTtareHesy (Wid mpu
NPUMEHEHUH >XHUBOTHOIO, TPAHCT'€HHOI'O IO MOCenoBaTeNbHOCTSIM Ig uenoseka, in vivo
COMAaTHYECKOMY MyTareHe3y) W, TakuM 00pa3oM, aMHUHOKHCIIOTHBIE IOCIEIOBATEIbHOCTH
VH- u VL-y4acTKOB peKOMOWHAHTHBIX aHTHUTEJ MPENCTABISIIOT COO0I MOCIeI0BATENbHOCTH,
KOTOpBIE, MIPHU TOM, 4TO nojy4deHsl u3 VH- u VL-nocnenoBarenbHOCTEN 3apOABIIIEBON JUHUN
4eyoBeka MO0 ObUTM OTHECEHbI K HUM, MOTYT HE BCTPEYAThCS B MPHPOAE B perepTyape
3apOABbILIEBON JIUHUM aHTUTEN YEJI0BEKA i1 VIVO.

«Fc-cnuteie Oenkm» comeprkaT 4acTh WM BCE M3 JBYX WM Oojiee OENKOB, OAMH U3
KOTOpBIX mpencraBisieT coboii Fc-ydacTok MMMYyHOTNIOOYJIHMHOBOW MOJEKYJIBI, KOTOPBIE B
MHOM Cllydae HE€ BCTPEYAIOTCA COBMECTHO B mnpupone. llonmydeHue ciauThIXx O€NKoB,

COACPNKAIMNUX TECTCPOJIOTUYHBIC TIOJUIICIITUABL,  CJIUTBIE C PAa3JIMYHbIMU  yYaCTKaMH



16

NOJIyYEHHBIX M3 AHTHUTEN MOJUNenTuaAoB (B ToM uyucie Fc-momeHom), ObUIO OMNMHUCAHO,
Hanpumep, Ashkenazi et al., Proc. Natl. Acad. ScL. USA 88: 10535, 1991; Byrn et al., Nature
344:677, 1990; u Hollenbaugh et al., "Construction of Immunoglobulin Fusion Proteins", in
Current Protocols in Immunology, Suppl. 4, pages 10.19.1-10.19.11, 1992. «Peuentopubie
Fc-cnuteie Genkm» comepskar OAMH MIIM HECKOJIBKO JOMEHOB PELenTopa, CBsi3aHHOro ¢ Fc-
(parMeHTOM, KOTOpBIH B COOTBETCTBUHM C HEKOTOPBIMH BapHAHTAMH OCYINECTBIICHHSI
CONEPKUT IIAPHUPHBIA ydacTok, 3a kortopeiM ciuenyer CH2- u  CH3-momen
UMMyHOIIOOyIMHA. B COOTBETCTBHHU C HEKOTOPBIMH BapHaHTAMH OCYLIECTBICHUS FC-CuThIi
OeJIoK Comep:KUT ABe WM Oojiee OTHENBbHBIX LEMeill peuenTopa, KOTOPBIE CBA3BIBAIOTCS C
OTHUM WJIM HECKOJbKMMU juranmaamu. Hampumep, Fc-cmuTeiii Oenok mpencraBisier coOoi
OeNOoK-JIOBYIIKY, TAaKOH Kak, Hampumep, Oenok-noBymka ans IL-1 (Hanpumep, puioHaNenT,
KOTOPBIN comep kuT cBsizbiBatommii jurana RACP yuactok IL-1, cnuteiii ¢ BHEKJIETOYHBIM
yaactkoM R1 IL-1, ciutemm ¢ Fc hIgGl; cm. marent CHIA Ne 6927004), unu Oen0oK-JIOBYLIKY
s VEGF (manpumep, apiubepuent, koTopsiii cogepskut nomen 2 Ig Fltl penentopa VEGF,
ciutoro ¢ nomeHoM 3 Ig Flk1 penenropa VEGF, ciuroro ¢ Fc hIgGl; cm. marentsr CIIA
NeNo7087411 u 7279159).

KVYJIbTUBHUPOBAHUE KJIETOK

TepMuHbl «cpena sl KyJIbTUBHPOBAHUS KJIETOK» U «Cpela Ui KyJIbTUBUPOBAHUS»
OTHOCSITCSI K PacTBOPY IUTATEJbHBIX BEINECTB, NMPUMEHSIEMOMY JJIsl BBIPAIIMBAHUS KJIETOK
MJIEKOTIMTAIOLINX, KOTOPBIA OOBIMHO OOecrieunBaeT HEOOXOAMMbIE MHUTATEbHbIE BEILECTBA
IUIs YCUJIEHHSI POCTAa KJIETOK, TAKUX KaK YIJIEBOAHBIM HCTOYHHK SHEPTHH, HE3aMEHUMbIE
(Hanpumep, peHUNANAHUH, BAJUH, TPEOHUH, TPUNTO(AH, METHOHUH, JIEULIUH, U30JCHIINH,
JIU3UH W TUCTUIWH) U 3aMEHUMbIE (HAIpUMeEp, aJlaHWH, aclaparvH, acraparuHoBasi KUCJIOTa,
[UCTEHH, TJYTAMUHOBAs KHUCJIOTA, TJUIUH, TPOJHMH, CEPUH W THUPO3UH) AMUHOKHUCJIOTHI,
CIIEJIOBbIE 3JIEMEHTBI, WCTOYHUKH OJHEPrUM, JUMUAbL, BUTamMuHbl u np. Cpema mns
KyJIbTUBHPOBAHMS KJIETOK MOXKET COJEp:KaTh SKCTPAKThI, HAMPUMEP, CBIBOPOTKY WU
NMenTOHbI  (TUAPONHM3AThI), KOTOpble OOECNEUMBAIOT WCXOAHBIE MATEepPUaNbl, KOTOpBIE
MOJACPKUBAIOT KJIETOYHBIH pocT. Cpembpl MOTYT COAepKaThb SKCTPAKTHI JIPOMNCKEBOTO
MIPOUCXOKIICHUSI WM COEBbIE SKCTPAKTHI BMECTO IKCTPAKTOB JKUBOTHOTO MPOUCXOKICHHSI.
XUMUYeCKH oOmpeaenseMass cpefaa OTHOCUTCS K Cpele Uisl KYJbTUBHUPOBAHUS KJIETOK, B
KOTOPOH BCE U3 XUMHUYECKUX KOMIIOHEHTOB SIBJISIFOTCS M3BECTHBIMH (T.€. UMEIOT U3BECTHYIO

XUMHYECKYIO CTPYKTypy). XHUMHMYECKH OIpenenseMas cpeda He COMAEPKHUT HHUKAKHX
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KOMIIOHEHTOB JKMBOTHOTO IPOUCXOXAEHUS, TAaKUX KaK MENTOHbl ChIBOPOTOYHOIO WM
JKUBOTHOTO NPOUCXOXKIEHUA. B COOTBETCTBMM C OOHUM BapHaHTOM OCYLIECTBJIEHUsS Cpena
TPEeNCTaBISIET COO0H XUMHUYECKH ONPEAeIsIeMYI0 Cpeay .

PacTBOp MOXKET Takke COAEp’KaTb KOMIIOHEHTBI, KOTOPbIE YCHJIMBAIOT POCT W/ MM
BBDKMBAHHME CBBILIE MUHUMAJIbHOW BEJIMYHHBI, B TOM 4YHCJIE€ TOPMOHBI U (PaKTOPHI POCTA.
PactBOp mpeanoyYTUTENBHO COCTAaBISAIOT B COOTBETCTBUM ¢ pH M KOHLEHTpauuen conei,
KOTOpbIE ONTUMAJIbHBI JJIS1 BBDKHBAHUS U MPOJH(epany KIeTOK.

TepMUH «JTUHUS KJIETOK» OTHOCHUTCS K KJIETKE WM KJIETKaM, KOTOpbIE IMOJy4eHbI U3
KOHKPETHOH JIMHUM NOCPEACTBOM CEPUMHOIO MACCUPOBAHUS WM INMEPECEUBAHUs KIIETOK.
TepMuH «KJI€TKW» UCTOJb3YETCs B3aMMO3aMEHIEMO C TEPMUHOM «KJIETOUHAs MOy JISILIVSD .

TepMmuH «knerka» BKIO4YaeT B cedst MOOYI0 KIETKY, KOTOpas SBISIETCS MOAXOASIIEH
IUISE SKCTIPECCUU TOCEIOBATEIbHOCTH PEKOMOWHAHTHONW HYKJIEMHOBOH KHUCIOTHI. Kierku
BKJIFOUAIOT B Ce0s KIETKH 3YKApUOT, TaKWe KaK >KUBOTHBIC KJIETKH, HE TNPHHAIJICKALIUE
YeJOBEeKY, KJIETKM MIIEKONMHUTAIOIINX, KJIETKH 4eJOBeKa, KJIETKU NTHULl, KJIETKH HACEKOMBIX,
KJIETKH JPOXK>KEH MIIM CIMSIHHS KJIETOK, TAKUE KaK, HalpuMep, THOPUIOMBI HUTH KBaAPOMBL. B
COOTBETCTBHUH C OINPENEJICHHbBIMA BapHAHTAMH OCYIIECTBJICHHUS KJIETKA MPENCTaBIIET COOOM
KJIETKy YeJIOBEeKa, 00e3bsiHbI, YeJIOBEKOOOpa3HOM 00e3bsiHbI, XOMSIKa, KPBICHl WM MbIIN. B
COOTBETCTBUH C APYTUMH BapHAHTAMHU OCYLIECTBJICHUS KJIETKY BBIOMPAIOT U3 CIEAYIOIINX
kierok: CHO (manpumep, CHO-K1, DXB-11 CHO, Veggie-CHO), COS nanpumep, COS-7),
kiaetku cetdatku, Vero, CV1, knerku nouku (Hampumep, HEK293, 293 EBNA, MSR 293,
MDCK, HaK, BHK21), HeLa, HepG2, WI38, MRC 5, Colo25, HB 8065, HL-60,
mumdornura, Hanpumep, Jurkat (T-mumdormra) wmmu Daudi  (B-mumdonmra), A431
(emupepmanbHoit), CV-1, U937, 3T3, L-knerku, kiaerku C127, SP2/0, NS-0, knetku MMT,
CTBOJIOBOM KJIETKH, OITyXOJIEBOM KJIETKHM U JIMHUU KJIETOK, MOJYUYE€HHON U3 BBILIEYTOMSIHYTON
KJIeTKH. B COOTBETCTBHMU € HEKOTOPBIMM BapUAHTAMHU OCYILECTBJIECHUs KJIETKA COAEPKUT
OIMH WIM [ABa BHUPYCHBIX TI€HA, HaNpUMeEp, KJEeTKa CETYaTKH, KOTOpas 3KCIPECCUPYET
BUpYCHBII red (Hanpumep, kietka PER.C6®). B cooTBeTCTBUN C HEKOTOPBIMH BapHaHTaMH
OCYyIIEeCTBICHHs KieTka mnpencrasnser coboil kinerky CHO. B coorBercTBum ¢ apyrumu
BapHAHTAMH OCYIIECTBIICHU KJieTKa npeactapisieT coboi knetky CHO-K1.

OnvH acneKkT HacTOSIIEero N300pEeTeHUs] OTHOCHUTCS K KYJIbTYPe JUIsl IOCeBa, B KOTOPOH
KJIETOUHYIO TOMYJSILHMIO Pa3pallyBalOT Mepex MNoJydeHueM Oenka u cOOpOM KyJIbTYpbI-
npoxyueHTa. TaypuH MOKHO JOOaBNISAT K OCHOBHOH cpene B COCTaBe Ha OCHOBE KYJIBTYPbI

JJIA TIOCEBA B COOTBCTCTBHH C HACTOAIIUM 1/13o6peTeH1/1eM, KaK OITMCAaHO BBIIIC.
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JIpyroli acmeKkT HACTOSIIEro H300pEeTeHUs OTHOCUTCS K KYyJbType-IPOAYLEHTY, B
KOTOpOi Oenok odpasyercs u ero cobuparor. Ilepen ¢azoit oOpa3oBaHus MPOIYKTa OOBIMHO
npoucxomut ¢asa pocta (TakKe H3BECTHAsI KAaK KyJIbTHBHPOBAHHE B CHUCTEME ITOCEBHBIX
(depMeHTEpOB WM KyJBTHBUPOBaHWE JUIA TIOCEBA), TIAE€ BCE KOMIIOHEHTBI JUIA
KYJIbTUBHPOBAHUSI KJIETOK IMOJAIOTCS B COCYH IJIsl KYJBTUBUPOBAHHs B Havaye MpoLecca
KYJbTUBHUPOBAHUSA, 3aTCM KICTOYHYHO MOMNYJIAOUKO paspalidBarOT OO TOTOBHOCTU IJiA
NPOMBILIIEHHOTO 00beMa. (COOTBETCTBEHHO COCYA Ui KyJbTHBHPOBAHHS 3aCEBAIOT
KJIETKaMU IIpH HOI[XOI[ﬂH_[eI\/'I TIJIOTHOCTU 3aCEBAHUA OJISA Ha4vaJIbHOU (1)213]:;1 KJIETOYHOI'O pOCTa B
3aBUCUMOCTU OT HCXOHHOﬁ JIMHUM KJIETOK. B COOTBETCTBUH C HEKOTOPBIMH ACIICKTaAMU
TAypUH MOXKHO NOOABJIATH K OCHOBHOW Cpene Ui KYJbTHBHPOBAHUS B COCTaBE HA OCHOBE
KYJbTYPbI IJiId TOCEBA B COOTBCTCTBUU C HACTOALIUM I/1306peTeHI/IeM, KaK OIINCaHO B
HACTOALEM JOKYMCHTE, C LCJIbHO JOMNOJIHUTCJIBHOTO YIJIYUIICHUA HWJIM [MOBBILICHUA
MPOAYKTHUBHOCTH KJIETOK B TOCHenyromei gase oOpa3oBaHus MPOIYKTa.

OnuH acmeKkT HAcTOALIero H300pPeTeHHs] OTHOCUTCS K KYJbTYPe-NMPOAYLEHTY, I/ie
yCIIOBHS KyJIbTUBUPOBAHUS MOIUPULHMPYIOT NI YCUJIEHHS POCTa PEKOMOMHAHTHBIX
OYKAPUOTHYECCKUX KJICTOK, IOBbIIIAA IPU 3TOM O6pa30BaHI/Ie OAHOTO HNJIU HECKOJBbKUX
NPEACTABIIAOIIUX HHTEPEC peKOM6I/IHaHTHbIX 66.]'IKOB TAKUMHU KJIETKAMH U NOAACPIKUBAA
’KM3HECTIOCOOHOCTh KJIETOK, B YaCTHOCTH, C MOMOLIBbIO I00aBNEHHUS TaypuHa K Cpene
KYJIBTYpBI-IIPOAYLIEHTA W/WJIN KyJIbTYPe Uil CHCTEMbI MOCEBHBIX epMeHTepoB. B cocyne mis
KYJIbTUBUPOBAHUS MPOAYKTA WX OHOPEAKTOpPE MCXOAHYIO Cpefy AJIsl KyJIbTHBUPOBAHUS UM
KJIETKH TMOJAIT B COCYA IUIsl KYJbTHBUPOBAHUS NOCie (a3bl KyJIbTUBUPOBAHUS ISl TIOCEBA
wii ¢a3pl pocTa. B COOTBETCTBUU C ONPENeJeHHbIMH BapHAHTAMH OCYINECTBIICHHS
KJIETOYHBIN Cyn€pHaTaHT HIJIU KJIETOYHBIA JIU3aT CO6I/IpaI'OT MOoCJE€ KYJbTUBHUPOBAHUA C
oOpazoBaHMeM MpPOAyKTa. B COOTBETCTBUM C APYTUMH BapUAHTAMH OCYINECTBIICHHSI
NPEACTABISIIOIIMI  MHTEpEC TMOJMIENTUA WM OeNOK U3BJIEKAT U3  Cpeapl  UJIs
KYJIbTUBUPOBAHUA WM KJICTOYHOrO JiM3aTa, WJIWM TaK WJIM HWHA4Y€ B 3aBUCUMOCTU OT
JIOKQJTM3ALMU MPEACTABIIAIOLIEr0 HHTepeC OesKka, ¢ MOMOLIbI0 METOIUK, LIMPOKO W3BECTHBIX
B JIAaHHOU 00J1acTu.

COCYI[I:;I AJIA KYJBbTHUBUPOBAHUS BKIIHOYANOT 663 OrpaHUYCHUS JIYHOYHbBIC IJIAHIIECTDI, T-
KOJIOBI, BCTPSIXMBAaEMbIC KOJIOBL, COCYObl C MEIIAJKOW, BpAlIAOIIHECS KOJOBI,
MIOJIOBOJIOKOHHBIE OMOPEAKTOPBhI ¢ BO3MYIIHBIM MOabeMOM W T.m. [loaxomsmuii cocyn as
KYJbTUBUPOBAHUS KJIETOK MpeAcTaBisieT coboil OuopeakTop. buopeakrop oTHOCHTCS K

cocyny At KYJbTHBUPOBAHMUA, KOTOprfI U3TOTOBJICH HWJIM CKOHCTPYUPOBAH  JIA
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MaHUMYJSILAA WA KOHTPOJSl CPEOBBIX yCJIOBHH. Takue COCyIbl AJsl KYJIBTUBHPOBAHUS
IIUPOKO MU3BECTHBI M3 YPOBHS TEXHUKH.

IIpoueccbl U cucTeMbl OHOPEKTOPOB ObLIM pa3paboTaHbl C LEIbK) ONTUMH3ALMU
ra3oo0MeHa, JOCTaBKHM JOCTATOYHOrO KOJIMYECTBA KHUCIOpOAA IJIs MOJAEPKaHUS POCTa M
npoaykTuBHOCTH KieTtok W ynaneHuss CO;. Ilopnep:xanue >¢QexTnBHOCTH ra3oo0MeHa
SBJISIETCST  BaXXHBIM ~ KpuTepueM obOecrieueHus: 3(QQekTHBHOrO pacmupeHuss oObema
KyJbTUBUPOBAHUS KJIETOK H  oOpasoBanusi Oenka. Takue CHCTEMBI  SIBISTFOTCS
O0IIEeN3BECTHBIMH CIEHATIICTY B JAHHOH 00J1acTH.

B (dase oOpasoBanus MOIUIENTHAHOTO MPOAYKTa TEPMHUH «KYJbTUBUPOBAHUE KIIETOK C
NEePHOANYECKON MOAMUTKOWY» MM «KyJbTHBHPOBAHHE KJIETOK C TMOAMUTKON» OTHOCUTCS K
NePHOANYECKOMY KYJbTUBHUPOBAHUIO, T€ KUBOTHBIE KJIETKH U CPeAy ISl KyJIbTHBHPOBAHHS
M3HAYAJIbHO MOJAIOT B COCYA AJsl KyJbTUBHPOBAHHS U JOMOJHUTENIbHbIE MUTATEJbHbIC
BELECTBA [JIs KYJbTHBHPOBAHHS IMOJAIOT MEIJIEHHO, HEMPEPbIBHO WJIM [MOLIAroBO, K
KYJbType BO BpeMsi KYJbTUBHUPOBAHUS, C MEPUOJUUECKHM COOPOM KJIETOK W/WJIM MPOAYKTa
win 0e3 TakOBOTO, A0 3aBepIUEHHs KyJbTUBUPOBaHUs. KynbTHBHpOBaHHE C MEPHOAMYECKOM
NOAMUTKON BKJIIOYAaeT B ce0sl «IOJyHENpepbIBHOE KYJIbTUBUPOBAHUE C MEPUOAMYECKON
HOAMUTKOI», I7Ie MEPUOAUYECKH BCIO KyJBTYpy (KOTOpasi MOXKET BKJIIOYATh B Ce0sl KJIETKU U
cpeny) VYAAISIOT W 3aMemalT cBexed cpenoil. KynpTuBHpoBaHHME € NEPUOIUYECKON
HNOAMUTKON OTJIMYAETCs] OT MPOCTOrO «IEPHOAMYECKOrO KYJIbTHBHPOBAHHS», TIJE BCE
KOMIIOHEHTbI ISl KYJBTHBHUPOBAHUS KJETOK (B TOM 4YHCJE JKUBOTHBIE KIETKH M BCE
NHUTaTeJbHbIE BELIECTBA VIS KyJIbTUBHPOBAHHS) MONAIOT B COCYA IJISI KYJIbTUBHPOBAHUS B
Hayajie mpolecca KyJbTHBUPOBAHHS B TMEPUOAUUYECKON Kynbrype. KyiabTuBHpOBaHHE C
NEePUOANYECKON TOAMUTKON MOXKET [OMOJHHUTENbHO OTJIHYaThCs OT Mnepdy3HOHHOTO
KYJbTUBHUPOBAHUS B TOM CMBICJIE, 4YTO CYyMEPHATAHT HE YAAJIAIOT W3 COocyda [uis
KYJbTHBUPOBAHUS BO BpeMsl TMpolecca, B TO BpeMs Kak T0pd nepPy3MOHHOM
KYJIbTUBUPOBAHUH KJIETKU 33I€P’KUBAIOTCSI B KYJIBTYpe, HAPUMED, C TIOMOIIBIO (PUIIbTPALIUH,
U cpedy Ui KyJbTHBHPOBAHMS HEMPEPHIBHO MM MEPUOJHYECKH BBOISAT M YIAJSIIOT U3
cocyaa [uisi KyJbTUBUPOBaHUs. B TO ke Bpemsi MpeayCcMOTPEeHO yaaieHne 00pa3LoB B LEsX
NpPOBEPKH BO BpeMsi KyJbTUBHUPOBAHHUS KJIETOK C Mepuoauyeckoil moamuTkoi. [Ipouecc
NEePHOANYECKON MOAMUTKH TMPOJOKAETCSI OO TeX IOp, MOKa He ONPeAeNieHO TO, HTO
TIOCTUTHYT MaKCHMaJIbHBIN padouuii oObem n/mmn obpa3oBanue Oenka.

dpasza «HempepbrIBHOE KYJIbTUBHUPOBAHHE KJIETOKY» IMPU HMCIOJb30BAHUU B HACTOSLIEM

AOKYMEHTEC OTHOCUTCSA K METOAUKE, HCHOHBSyeMOfI AJis1 HCMPEPBIBHOI'O BbIpalllUBAHUS
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KJIETOK, OOBIMHO B ompexneneHHOW ¢ase pocra. Hampumep, ecnu TpebyeTrcsi HEmpepbhIBHOE
NOCTyIUICHHE KJIETOK WM Tpedyercs oOpa3oBaHHE OMNPENEICHHOrO MPEICTABISIIOLIErO
UHTEpeC TOJMIENTHAA WK OeNka, KyJbTypa KJIETOK MOXKET HYKJAThCsl B MOAAEPIKaHUU
ompeneneHHoW  ¢a3pl  pocra. Takum  00pa3oM, yCJIOBUS  JOJDKHBI  MOCTOSIHHO
KOHTPOJIHPOBATHCS U KOPPEKTHPOBATHCS COOTBETCTBYIOLIHUM 00Pa30M C LEbIO MO KAHHS

KJIETOK B 3TOM OmpeaesieHHoH (dase.

CPEJIbI

Hacrosimmee wm3oOpereHue mnpenycMaTpuBaeT Cpedy Ui KyJIbTUBUPOBAHHS KIJIETOK,
KOTOpasi sIBJISIETCSI OECCHIBOPOTOYHON U comepskutT oT mpubmusurtensHo 0,1 MM mo 10 MM
TaypuHa. TepMuH «0ecCHIBOPOTOUHASD MPUMEHSIETCS K CPeAe ISl KYJIbTHBHPOBAHHUS KJIETOK,
KOTOpasi He CONEPIKUT )KUBOTHBIX CHIBOPOTOK, TAKUX KaK 3MOPHOHAJIbHAsI ObIUbsi CBIBOPOTKA.
BeccbiBOpoTOUHAsT cpena MOXKeT comepikartb < 16 I/ THAPONU3ATOB, TaAKUX KAaK COEBBIN
ruaposm3at. Hactosmee nzobpereHne Takke MpeaycMaTpUBAeT XUMHUECKH OINPENeNseMYo
cpemy, KOTopasi SIBISIETCS HE TOJBKO OECCHIBOPOTOYHOW, HO TakKXe M HE COHEPIKHT
rugponusata. TepMUH «He copepxKalluii TMApOIM3aTa» MPUMEHSETCS] B OTHOLIEHUM CPEeIbl
IUI KyJIbTUBUPOBAHUS KJIETOK, KOTOPbIE HE COIEpKaT T'MAPOJIN3AaTOB 3K30T€HHOro Oelnka,
TAKUX Kak TUAPOJM3AThl XMBOTHOTO WJIM PACTUTENBHOrO OenKa, Takhe Kak, Hampumep,
NENTOHBI, TPUNTOHBI M T.NM. TE€PMUH «OCHOBHAs Cpenay MpPEACTaBiseT COOOW HCXOAHYIO
cpeny (IpeACTaBIEHHYIO B CUCTEME IOCEBHBIX (pepMeHTepoB u/mnu B 0-i 1eHb 00pa3oBaHUs
KYJBTYpbl KJIETOK), B KOTOPOH Pa3MHOKAIOTCS KJIETKH, M COAEPKUT BCE HEOOXOIUMBbIE
NUTATEJIbHBIC BELIECTBA, KOTOpPbIE BKJIOYAIOT B Ce0s OCHOBHYK) CMECh aMHUHOKHCIIOT.
Paznuunbie mponucu (HampuMep, COCTaBbl) Ui OCHOBHBIX CPEI MOTYT OBITh M3TOTOBJIEHBI
WIA TPUOOPETEHBl B KOMMEPYECKH AOCTYIHBIX MapTUSAX. AHAJOTHYHO «OCHOBHAs Cpena C
MOAMHUTKOI» COAEPKHUT CMECH U3 AOMOJHUTEIBHBIX TUTATEIbHBIX BEIIECTB, KOTOPbIE OOBIYHO
pPacXoAyrOTCsl BO BpeMsl KyJIbTUBHPOBAHHS C OOpa3OBaHMEM MPOAYKTA M HCIOJB3YIOTCS B
CTpaTerusix MOANUTKH (ANl TaK HA3bIBAEMOTO KYJbTHBHPOBAHUS C «IEPUOTUYECKOM
NOANHUTKOI»). MHOXECTBO OCHOBHBIX Cp€l C TOANHUTKOH SIBISIFOTCA KOMMEPYECKH
OOCTYMHBIMU. TE€PMUH «ITOAMUTKA» BKIOYAET MPEAyCMOTPEHHBbIE TpapuKOM NOO0aBKU WIIH
n00aBKH K cperie uepe3 paBHbIE HHTEPBAJIbI, HATPUMED, B COOTBETCTBUH C IPOTOKOJIOM, B TOM
YHCIie CUCTEMY HENPEPBIBHOTO KYJbTHBHPOBAHUS C IMOANUTKON, kKak B xemocrare (cM. C.
Altamirano et al., Biotechnol Prog. 2001 Nov-Dec; 17(6):1032-41), unu B COOTBETCTBHH CO

cniocobom ¢ mepuonudeckoi nmoamutkod (Y.M. Huang et al., Biotechnol Prog. 2010 Sep-
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Oct;26(5):1400-10). Hampumep, KyJabTypy MOXKHO NOANHTHIBATH OAMH pa3 B IE€Hb, uUepes3
JIeHb, uepe3 TPU IHs, WIM MOKHO MOANUTHIBATh, KOIZAa KOHLIEHTPALMS ONpPEIeICHHOTO
KOMITOHEHTa CpPEeAbl, KOTOPBIA MOAJICKUT KOHTPOJIO, OMYyCKAeTCsl 3a Mpenesibl JKeJIaeMOoro
AMana3oHa.

VnaneHue CbIBOPOTKH MJIM YMEHbIICHUE M YIAJCHHe THAPOJIU3ATOB U3 CPembl AJIs
KYJbTUBUPOBAHUS KJIETOK, MPH OJHOBPEMEHHOM CHIDKEHHWH BapuabeIbHOCTH OT MapTHH K
NapTHH W YJIYYIIEHWH CTaauil mocienyromel oOpaboTKH, K COKAJIEHHIO, CHUXKAET POCT,
BbDKMBaHHE KJIETOK U JKcmpeccuto Oenka. Takum 00pa3oM, XMMHUYECKH Ompenesemas
OecchIBOpPOTOUHAsE M COAepiKallas HEe3HAYMTENIbHOE KOJIMYECTBO WM He COnepiKaias
TUAPOJM3ATOB Cpela, HYXKOAeTCsi B JIOMOJHHUTENIbHBIX KOMIIOHEHTAX ISl  YIIy4IleHHs
KJIETOUHOTO POCTa U 00pa3oBaHus OemKa.

B cBsi3u ¢ 3TUM cpena Aisi KyJbTHUBUPOBAHUS KJIETOK MO HACTOSIIEMY H300pETEHHIO
COZEPKUT OCHOBHYIO Cpefy, COAEPIKAaIlyl0 BCe HEOOXOAMMbIe MUTATENbHbIE BEINECTBA IS
KYJIbTUBUPOBAHUSI JKU3HECTIOCOOHBIX KJIETOK. TaypuH MOXKHO JOOABISITh K OCHOBHOI Cpefie B
COCTaBe Ha OCHOBE KYJIBTYPbI IJISl TOCEBA B COOTBETCTBUU C HACTOSIIUM H300peTeHHEM, KaK
omucaHo Beime. Kpome Toro, TaypuH MOXHO A00aBISATH K OCHOBHOH Cpele B COCTaBe Ha
OCHOBE KYJIbTYPbI-IPOAYLIEHTa, KOTOPYIO 3aT€M MOXKHO MEPUOINYECKH MOAMUTHIBATH (KakK B
TaK HA3bIBAEMBIX KyJbTypaX C «IEPUOIUYECKOH MOAMMUTKONW») HOMOJHUTEIbHBIMH
KOMITIOHEHTaMH Wiu 0e3 TPUMEHEHHs TaKOBBIX, TAKUMU KaK MOJMAMHHBL, HJIH
HOBBILUIEHHBIMH KOHLIEHTPALUSIMHU KOMIIOHEHTOB, HalpUMep, aMUHOKHCIIOT, COJIEH, caxapos,
BUTAMHMHOB, TOPMOHOB, (pakTopoB pocrta, Oy(epoB, aHTUOMOTHUKOB, JIMIHUIOB, CJIETOBBIX

JJIEMECHTOB 141 T.II. B 3aBUCUMOCTH oT HOTpe6HOCTefI KJIETOK, NOJJIC KA uX

>
KyJIbTUBUPOBAHUIO, UJIH JKEJIAEMBIX ITAPAMETPOB KYJIbTUBUPOBAHUS KIIETOK.

Hacrosimee n3o0perenne nmpeaycMaTpuBaeT, 4To cpeaa sl KyJIbTHBHPOBAHUS KJIETOK C
nobaBleHHEM TaypuHA MOKET HCTOIIATHCS BO BPEMsl KyJIBTUBHUPOBAHHA C OOpa3oBaHUEM
Oenka, eciii He MPEayCMOTPEHO JOMOJHUTEbHOE J00aBIEHNEe aMHUHOKHUCIIOT, WM CPeaa st
KYJIbTHBHPOBAHUSI C JOOABJICHHEM TaypHHA MOXET OBITh «HEHCTOLIAeMOI», €CIH
NPeayCMOTPEHO N00aBIeHHEe aMHHOKHUCIIOT B3aMEeH M3PACcXOJOBAHHBIM aMHHOKHUCIOTaM (Kak
OIMHCAHO HUXKe). ABTOPBI HACTOSINEro M300PETEHUS 3aMETIIM, YTO KYJBTYPbl, KOTOPBIE BO
BpeMs (pa3bl 00pa3OBaHUs MPOAYKTA AOTOJHSIIOT TAYPUHOM, XapaKTEPU3YIOTCS MOBBIIIEHUEM

o0pa3zoBaHUs PEKOMOMHAHTHOTO O€NKa MPH Pa3NUYHBIX YCIOBUSX KYJBTHBHPOBAHUS, KaK

OIIMCAHO BBILIE.
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Hacrosimmee n3o0pereHue npenycMaTpuBaeT cpeay ¢ A0OaBIE€HHEM TaypuHA, KOTOpas
COZEP>KUT TaypUH B KOHLIEHTPALUH (BBIPAKEHHON B MMJUIMMOJISIX HA JIUTP), COCTABIIAIOLIEH
no MeHbIneit mepe npubausutensHo 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8,09, 1,2, 3,4, 5,6, 7,
8, 9 uu 10 MM.

B cooTBeTrcTBUU C OHUM BapUaHTOM OCYLIECTBIIEHUS CPeAa JOMOIHUTEIBHO COAEPKUT
100 MxM + 15 MxM opautnHa, miu 300 MM + 45 MkM opHutuza, unu 600 MxkM + 90 MxM
opHutuHa, win aaxe 900 MxkM £ 135 MxM opHuUTHHA. B COOTBETCTBUU C APYTUM BapUAHTOM
OCYIIECTBJICHUS] Cpefa COAEPKUT MO MEHbIIeH Mepe NpHOIM3UTENbHO S5 Mmr/n += 1 mr/n
opautuHa - HCI, i o menbei mepe npudamsurenabao 10 mr/n + 2 mr/n opuutuna - HCI,
WM mo MeHbined mepe 15 mr/m + 2,25 wmr/n opuuruna - HCI, wnm nmo MmeHblned mepe

npubnusutensHo S50 wmr/n + 7,5 wmr/nm opuurmHa - HCl, wmm mo wMeHbimeln wmepe

2

npubnusutensHo 100 mr/nm + 15 wmr/n opamtuHa - HCI, wnm mo MeHbliel wmepe

npubnusutensHo 150 mr/n + 225 mr/n opautuna - HCIL.

[TyTpecunH MOKHO He0Os3aTeIbHO AO0ABIATE K IomonHsAeMoi cpene. IlyTpectun Obut
BKJIFOUEH B OYEHb HU3KHMX KOHLEHTPALMAX B KAUE€CTBE KOMIIOHEHTA B HEKOTOPBIX COCTaBax Ha
OCHOBE Cpenbl JUIsl KyJbTUBUPOBAHUS KJIETOK; cM., Hanpumep, WO 2005/028626, B koTopoM
onucano BkirodeHue 0,02-0,08 mr/n mytpecunHa, mateHt CIIIA Ne 5426699 (0,08 wmr/m);
nareHT CIITA Ne RE30985 (0,16 mr/n); marent CIIIA Ne 5811299 (0,27 mr/n), matent CIIIA
Ne 5122469 (0,5635 mr/n);, matent CIIIA Ne 5063157 (1 mr/m); WO 2008/154014 (~ 100 mxM
- ~ 1000 MxM); 3asBka Ha Beigady nmateHta CIIA Ne 2007/0212770 (0,5-30 mr/n monuamuHa;
2 Mr/n nyTpecuuHa; 2 Mr/i myTpecuuHa + 2 Mr/j OpHUTHHA, 2 Mr/n myTtpecuuHa + 10 mr/n
OPHHUTHHA).

B coOTBeTCTBUM C HEKOTOPBIMH BapHAHTAMH OCYINECTBJICHHUS CPENy IOMOJHUTEIBHO
JOTOJHSFOT KOMOWHAIMEeH OPHUTHHA U MyTPECLHHA, TAE MyTPECUUH MOXKET HAXOOUTHCS B
KOHLIGHTPALMK OT MO MeHbILIeH Mepe npubnusutensHo 150 no 720 mxM. B cooTBercTBUU €
HEKOTOPBIMU BAPHUAHTAMH OCYINECTBJIEHUS CPENY IOMOIHUTENBHO JOTOJHSOT Iy TPECIIHOM
B KOHIEHTpauu ot npudm3utenbHo 170 mo 230 MkM. B cOOTBeTCTBHM ¢ OTHUM BapUAHTOM
ocylecTBiaeHus cpena coaepxut 200 mxkM + 30 MkM nyTpecuuHa B AOomoOJHEHUE K > 90
MKM * 15 MkM opHutuHa. B COOTBETCTBUM C OJHMM BapUAHTOM OCYLIECTBJICHHS Cpena
comepxxut < 30 mr/n + 4,5 mr/n nytpecuuna - 2HCI B nononnenne x < 15 mr/m + 2,25 mr/a
OpHHUTHHA. B COOTBETCTBUU C IPyTrMM BapHAHTOM OCYIIECTBJIEHHS Cpena Conepkut > 30 mr/m
+ 4,5 mr/n nytpecuuna - 2HCI B nononxenne x > 15 mr/n £+ 2,25 mr/n opuutnna - HCI (em.

MexkayHaponuyro mybmukanuo Ne W02014/144198A1, onybnukoBanuyro 18 centsiops 2014
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r., KOTOpas BKJIIOYCHA B HaCTOﬂLHI/IfI AOKYMECHT MNOCPEACTBOM CCBbUIKH BO BCEH CBOeEi

>
TIOJTHOTE).

B cooTBercTBUM C €llle OAHUMH BapUaHTaMU OCYLIECTBJIEHUS] OPHUTUH MPUCYTCTBYET B
cpene B KOHLEHTpauuu, Bappupyromeit ot 0,09 £ 0,014 MM no 0,9 + 0,14 MM, Takoi Kak
0,09 £ 0,014 mM, 0,3 £ 0,05 MM, 0,6 £ 0,09 MM wmmu 0,9 + 0,14 MM opHutuna. B
COOTBETCTBUM C HEKOTOPBIMU BapHAHTAMH OCYLIECTBJEHHUS CpeAa TAaKKe COAEPKUT IO
MeHnbieir mepe 0,20 £ 0,03 MM nytpecunHa. B cOOTBETCTBUM C HEKOTOPBIMU BapUaHTaMHU
OCYLIECTBJICHUSl  JONOJHUTENBHBI  IMyTPECUMH  MPUCYTCTBY€T B  KOHLIEHTPALUHY,
Bapbupytromeit ot 0,20 £ 0,03 MM no 0,714 + 0,11 MM, Taxoit kak 0,20 + 0,03 MM, 0,35 +
0,06 unu 0,714 £ 0,11 MM nyTpecumsa.

Paznmuunbie npyrue 106aBKu MOTYT ObITh HOOABJIEHBI B CPEAy VISl KYJIBTUBUPOBAHUS, U
ONpefeeHnue  JONOJHUTENIBHBIX MOAXOAAIIMX  YCIOBHH  HAXOAWUTCS B Mpefenax
KOMIIETEHTHOCTH CIELHAINCTa B JaHHOW oOjactu. B cooTBeTCTBMM C HEKOTOPBIMH
BapUAHTAMH OCYINECTBIEHUS CpEeNy MOMOJHSIOT CMEChI0O AMHHOKHCIOT, BBIOPAHHBIX H3
IPyNIbL, COCTOSAIIEH W3 aCMapariHOBOM KHUCJIOTBHI, LUCTEWHA, TIJIyTaAMHUHOBOW KHCJIOTHI,
IJUNWHA, JM3WHA, (EHWIaJaHWHA, TPOJIMHA, CepPUHA, TPEOHWHA, BAJIWHA, ApPTHHHHA,
TMCTUIMHA, aCMaparuHa, riyTaMUHA, aJJaHWHA, U30JIeMIUHA, JeHuHA, MEeTUOHNUHA, TUPO3UHA
u TpunrodaHa, A TOro, 4toObl OHa OblLIa HEHCTOLIAEMOH, MM B Ciydae, KOTrAa
HEOOXOIMMBI TOTIOJTHUTENIbHBIE TUTATENIbHBIE BEIECTBA.

B cootBercTBUM C OAHMM BapHaHTOM OCYILIECTBICHHUS Cpeny [AOMOJIHHUTENIBHO
AOTMOJHSIOT OT mpuOmusutenbHo 170 MxkM no 175 mMxkM Hykneo3unos. B coorBercTBHM €
OJIHUM BapUaHTOM OCYLIECTBJICHUS CPela COAEP>KUT Iy pUHOBBIE IPOU3BOIHBIE B CYMMAapHOMN
KOHLIEHTPAL1K, COCTaBJISAOIIEN N0 MeHblueld Mepe 40 MxM, no menpuiel mepe 45 MkM, no
MeHblell Mepe S0 MkM, mo Menbinedi mepe 55 MkM, mo menebwed mepe 60 MxkM, mo
MeHbIIel Mepe 65 MKM, no Menbiieli mepe 70 MkM, mo meHblied mepe 75 MM, mo
MeHblnell Mepe 80 MkM, mo Menbued mepe 85 MkM, mo menbwend mepe 90 MM, mo
MeHblnenn Mepe 95 MxM, no mensmen mMepe 100 MkM nnu no menepent mepe 105 mxM. B
COOTBETCTBHHM C OJHHMM BapHAaHTOM OCYIIECTBJICHHUS Cpela COAEPIKUT OT NMPHOIU3HTEIBHO
100 MxM po0 110 MKM nypuHOBBIX NPOU3BOAHBIX. IlypHUHOBBIE NPOU3BOAHBIE BKIKOYAKOT B
ceOsl TUNOKCAHTHH W HYKJICO3WAbl aJ€HO3MH W TyaHO3MH. B COOTBETCTBUH € OZHHUM
BAPUAHTOM OCYLIECTBJIEHUS CPEAa COAECPKUT MUPUMHUAMHOBBIE MPOU3BOAHBIE B CYMMAapHON
KOHIIEHTPAIH, COCTABJSIFOIICH MPUOIM3UTENIbHO MO MeHbned mepe 30 MKM, 1Mo MeHbIIen

Mmepe 35 MkM, no menpuien mepe 40 MkM, no menbiiet Mepe 45 MxM, o menben mepe 50
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MKM, 1o Mmenblien Mepe 55 MM, no menbuien mepe 60 MKkM niau no mMeHelien mepe 65
MKM. B cOOTBeTCTBUM C OJHHMM BapUaHTOM OCYLIECTBJICHHUS Cpeda COAEPKUT OT
npubnu3uTenbHo 65 MKM 1o 75 MKM NHPUMHIMHOBBIX NMPOU3BOAHBIX. IIupuMunnHOBBIE
IPOU3BOJIHBIE BKJIIOYAIOT B ce0st HyKJICO3Hbl THMUH, YPUAMH U IUTUANH. B cooTBeTCTBHM C
OJJHUM KOHKPETHBIM BapHaHTOM OCYIIECTBJECHHS Cpela COAEP>KUT AaJC€HO3UH, TyaHO3MUH,
LUTHIMH, YPUAUH, TAMUIUH U TUITOKCAHTHH.

B nomnonHeHHe K BKIFOYEHUIO JIFOOOH M3 BBILIEYKAa3aHHBIX J00aBOK, B COOTBETCTBUU C
OIIHUM BapHUaHTOM OCYILECTBJIEHUs CPeNy AONOJHUTENBHO IOMOJHSAIOT MUKPOMOJISIPHBIMU
KOJINYECTBAMH JKHPHBIX KHUCJIOT (WM TPOHM3BOAHBIX JKUPHBIX KUCJIOT) U TOKodepona. B
COOTBETCTBHUH C OJHHM BapUAHTOM OCYINECTBJICHHUS JKUPHBbIE KHCJOTBHI BKJIIOYAIOT B CeOs
00y OfIHY WJIM HECKOJBKO W3 JIMHOJEBOH KHCIOTHI, JINHOJEHOBOW KHCIOTBI, THOKTOBOH
KHCJIOTBl, OJIEMHOBOW KHCJOTBl, NAJIbMUTHHOBOW KHUCJOTBI, CTE€APUHOBOM KHCIIOTHI,
apaxWHOBOM KUCJIOTBI, apaxXUIOHOBOUN KUCJIOTHI, JIay PHHOBOUN KHUCIIOTHI, OET€HOBON KHUCIIOTHI,
NEKAaHOBOW KHCIJIOTBL, AOAEKAHOBOW KHUCJOTBI, TI€KCAHOBOW KHCJIOTBI, JUTHOLEPHUHOBOU
KHCJIOTbl, MUPHCTHHOBOW KHCJIOTBI M OKTaHOBOH KHCJIOTBL. B COOTBETCTBUM C OOHUM
BApUAHTOM OCYILNECTBIICHUS CPeaa COAEPIKUT TOKO(DEPOII, JTMHONEBYIO KUCIOTY U THOKTOBYIO
KHCJIOTY.

B coorBercTBMM ¢ OAHUM BapUAHTOM OCYILUECTBJIEHUsS CpeNy TakKe MOKHO
JOTOJIHUTENbHO JIOTOJHATh CMEChI0O BUTAMHHOB, KOTOpas BKJIouaer B ceOs apyrue
NUTATEJIbHbIE BELIECTBA W HE3aMEHUMbIE IHUTATENbHBIE BELIECTBA B CYMMAapHOMU
KOHLIGHTPALMK, COCTABJSIIOLICH OT MO MeHblnell Mepe mpudbmusutensHo 700 MkM no mo
MeHbIe Mepe mnpubausuTenbHo 2 MM. B COOTBETCTBMM € OOHUM BapUAHTOM
OCYILECTBJICHHSI CMECh BUTAMHUHOB COAEP’KUT OIHO WM HECKOJbKO M3 D-OmoTHHA, XOnHMHA
xjopuna, (ONMEBON KHUCJIOTHI, MHO-MHO3MTONA, HUanuHamuna, nupokcumana HCl, D-
nantoreHoBol kuciotel (hemiCa), pubodnasuna, Tnamuna HCl, surammuaa B12 u .. B
COOTBETCTBUH C OJTHUM BapUAHTOM OCYIIECTBJIEHUS CMECh BUTAMHHOB BKJIFOUAET B ce0sl BCE
u3 D-OmotmHa, xXonmmHa xnopuaa, (ONMEeBON KHUCIOTBl, MHO-WHO3HMTOJIA, HUALIMHAMHIA,
nupokcrgana HCl, D-mantoreHoBoit kucioter (hemiCa), pubodmnauna, tnammaa HCl u
ButamuHa B12.

PaznmuuHbple BapMaHTBl OCYIIECTBICHHS CpeObl IO HACTOSIIEMY H300pPETEHHUIO
BKJIFOUAIOT B ce0st OOy M3 KOMOMHALIMI BBIIIEONMCAHHBIX BAPUAHTOB OCYILIECTBIICHHS, B
TOM YHCIIE XMMHUYECKH ONpeAesieMyl0, He COAEPKaIly TMApOiH3aTa OeCChIBOPOTOYHYIO

cpeny, COAEePIKALIYI0 TaypPUH B YKa3aHHBIX KOJMUYECTBAX, COBMECTHO, B YHCIIE MTPOYETO, C (a)
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amMuHOKHUCIoTaMy, (b) HeoOsA3aTeNbHO HYKJI€03UuAaMHy; (C) COSIMU ABYXBAJIEHTHBIX KATHOHOB;
(d) sxupHBIMH KHCIOTaMH M TOKOdeposoM; u (€) BUTAMHUHAMU. B COOTBETCTBHM C
HEKOTOPBIMU BapHAaHTaMM OCYLIECTBJIEHUs BCe HEOONbLINE KONINYECTBA MHIPOIU3aTOB MOTYT
ObITh NOOABIIEHBI K Cpefie ¢ 10OaBJICHUEM TaypHHA.

ABTOpBI HACTOSAIIEH 3asBKHM IPEAINOJAraloT, YTO MPU MPAKTUYECKOM OCYIIECTBICHUU
HACTOSILIETO H300PETEHHsI MOKHO HCIIOJIb30BATh JIIOOYIO OHY WJIM HECKOJBKO M3 MHOXKECTBA
OCHOBHBIX Cpell WIM MX KOMOWHAIMH, K KOTOPhIM A00aBisitOT TaypuH. OCHOBHBIE CpEJbI
XOPOLIO M3BECTHBI B JAHHOW OOJIACTH W BKJIIOYAIOT B ceds, B yucie npoyero, cpeny MEME
(MuHUManbHY0 muTatenbHyro cpeny) Wrma (Eagle, Science, 1955, 112(3168):501-504),
cpeny F-12 Xsma (Ham, Proc. Nat'l. Acad. Sci. USA, 1965, 53:288-293), cpeny F-12 K,
cpeny Jynebekko, cpeny Mrna B momudpuxanmu Jyasdekko (Proc. Natl. Acad. Sci. USA,,
1952 August; 38(8):747-752), cpeny DMEM/F12 Xsma B cootHomenuu 1:1, cpemy T8
Tpoysmna, cpeny A2 Xommca u Bonbgha (Biophys. Biochem. Cytol., 1961, 10:389-401),
cpeny Beiimyta (Davidson and Waymouth, Biochem. J., 1945, 39(2):188-199), cpeny E
Bunbsmca (William's et al., Exp. Cell Res., 1971, 69: 105 et seq.), cpeny RPMI 1640 (Moore
etal., J. Amer. Med. Assoc., 1967, 199:519-524), cpenry MCDB 104/110 (Bettger et al., Proc.
Nat'l. Acad. Sci. USA, 1981, 78(9):5588-5592), cpeny HL-1 Ventrex, cpeny ¢ ansOyMHHOM H
rnobynuHoM (Orr et al., Appl. Microbiol., 1973, 25(1):49-54), cpeny RPMI-1640, cpeny
RPMI-1641, cpeny [ynsbexko B momudukammu HMckosa, cpeny 5 A Makkos, cpeny L-15
JeiiboBrua u OecchiBOpoTouHble cpenbl, Takue kak EX-CELL™ 300 Series (JRH
Biosciences, Jlenekca, Kanzac), cpeny ¢ mporaMuHOM, IIMHKOM U uHCYJuHOM (Weiss et al.,
1974, US 4072565), cpeny ¢ 6uorunom u ¢onatom (Cartaya, 1978, US Re30985), cpeny ¢
TpaHcheppuHOM U SkupHbiMH kuciotamu (Baker, 1982, US 4560655), cpemy ¢
tpancheppunom u EGF (Hasegawa, 1982, US 4615977, Chessebeuf, 1984, US 4786599) u
apyrue komOuHammu cpen (cm. Inlow, US 6048728; Drapeau, US 7294484; Mather, US
5122469, Furukawa, US 5976833; Chen, US 6180401; Chen, US 5856179; Etcheverry, US
5705364; Etcheverry, US 7666416; Ryll, US 6528286; Singh, US 6924124; Luan, US
7429491 u t.1.).

B cooTBeTcTBHMHM C ONpeneIeHHbIM BAPUAHTOM OCYINECTBJICHUS Cpela SIBISETCS
XUMHYECKH OTPENesieMON U COAEPKUT B JOMOJHEHUE K TaypHUHY CMECH aMHHOKHCIIOT, KaK
onpeneneHo B HactrosimeMm aokymente, CaCly - 2H,0; 6ydpep HEPES, KCI; MgSO4; NaCl,;
Na;HPO4 nnu ngpyrue ¢ocdarnbie conm; nupysar, D-Onotun; xonuHa xjopun;, (oNueByro

KUCJIOTY, MHO-WHO3WMTOJN, HuanuHamun, nupunokcnHa HCIl, D-nmaHTOTEHOBYIO KHCIOTY;
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pubodnasun;, TnamuHa HCl; Butamun B12; nm-amunoOen3olinyto kucnoty; stanojgamud HCI;
nosiokcamep 188; DL-a-tokodeporna docdar; nmunoneByro kucaory; NaxSeOsz; THOKTOBYIO
KUCJIOTY M TJIFOKO3Y; M HEOOsI3aTeNIbHO aIeHO3MH; T'YaHO3WH, UNTHIUH, YPUAUH, THUMHIUH, U
TMINOKCAaHTUH 2Na.

B cooTrBeTcTBUM ¢ OJHUM BapUAHTOM OCYIIECTBJICHHS UCXOAHAST OCMOJISIPHOCTb CPEbl
1o HacTosiieMy n3odpereHuto cocrasisier 200-500, 250-400, 275-350 wnu npubIU3UTETHEHO
200 mOcMm. Bo Bpemsi pocTa KJIETOK B Cpefle MO HACTOSIIEMY HU300pETEHHI0, B YaCTHOCTH,
nocjie JIOOBIX TOAMUTOK B COOTBETCTBUU C TMPOTOKOJIOM TMEPUOJUYECKUX TMOAMHUTOK,
OCMOJISIPHOCTb KYJITYPbI MOKET TMOBBIIIATLCSA 10 NpudnmsutensHo 350, 400, 450, S00 wmum
1o npudmusuTenbHo 550 MOcwm.

B cooTBercTBHM ¢ HEKOTOPHIMH BapHaHTaAMH OCYLIECTBJEHUS, TA€ OCMOJISIPHOCTH
Cpenbl CoCTaBisieT MeHee ueM mnpuOmm3utresbHo 300, OCMOJSIPHOCTH JOBOAST 0
npubnusutensHo 300 ¢ momompro 100aBIeHHMS ONHOW WIJIM HECKOJBKHUX COJIEH CBBILIE
ONpeAeNsieMOro KOJu4YecTBa. B COOTBETCTBMM € OAHUM BapUaHTOM OCYLIECTBJIEHHUS
OCMOJISIPHOCTb TIOBBIIIAIOT 10 JKEJIAEMOTrO YPOBHS C TOMOIIBIO JOOABJIEHUS] OJHOTO HIIH
HECKOJIbKIX OCMOJIUTOB, BBIOPAHHBIX U3 XJIOPUAA HATPHS, XJIOPUAA KaJIUs, MAarHUEBOW COJIH,
KaJbLIUEBOW COJIM, COJM AMHHOKHCIIOTBL, COJM SKUPHOM KHCIIOTBHL, OukapOOHaTa HaTpus,
kapOoHaTa HaTpus, KapOOHAaTa Kajus, XeJaropa, KOTOPbIH MpeacTaBiseT coO0i conb, caxap
(HampuMep, rajgakTo3dy, TIHK03y, caxapo3y, PpykTosy, Gyko3y u T.A.) u UX koMOuHauui. B
COOTBETCTBHUH C OTHUM BapPUAHTOM OCYLIECTBJIEHHSI OCMOJIUT HO0ABIISIIOT B JOMOJHEHHE K €ro
KOHLIGHTpPAllUd B KOMIIOHEHTE, KOTOPBIM Y€ NPUCYTCTBYeT B ONpPEHEsIeMON cpene
(Hampumep, caxap HO0OABISIFOT B AOIMOJHEHHE K €ro KOHLEHTPALMH, ONPenesieMO JJIst
CaxapHOTO KOMIIOHEHTA).

Bce 6e3 uCKiIIOUYEeHMsT BapUAHTBI OCYIIECTBJICHHS CPENbl, OMMCAHHBIE BBIIIE, a TAKXKE
mobast npyrasi 6ecChIBOPOTOYHASI Cpea, COAeprKalias MO MEHbLIeH Mepe MPUOIH3UTENBHO
0,1 MM TtaypuHa, Ha3bIBaeTCS CPeAOH C NOOABJIEHHWEM TaypuHAa. B MPOTHBOIOJIOKHOCTH
3TOMy, CpeAa, He COoAepsKallas TaypuH, Wiu cpena, coaepskawmas MeHee 0,1 MM TaypuHa,
Jajiee B HACTOSIIIEM JOKYMEHTE Has3bIBaeTCs cpenoi Oe3 modOapneHust TaypuHa wim Oe3

no0aBKH TaypUHA.

KYJIbTUBUPOBAHME C [IEPMOIUUECKOU ITOIIUTKOM
CTpaTeFI/II/I IMOAIMUTOK JIA Ky.]'IbTI/IBI/IpOBaHI/Iﬂ KJIETOK HaHpaBHeHbI Ha O6eCHe"IeHI/Ie

ONTUMAJIbHOTO POCTa U PA3MHOKCHUA KIJICTOK 3a MpeacjiaMi MHOTOKJIETOYHOIO OpraHusMa
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i TkaHu. [Togxopsiye ycaoBust KyJbTUBUPOBAHUS KJIETOK MIIEKONMHUTAOLINX U3BECTHBI M3
ypoBHs TexHuku. Cwm., Harpumep, Animal cell culture: A Practical Approach, D. Rickwood,
ed., Oxford University Press, New York (1992). Knerku MIEKONUTAIOIMX MOXKHO
KYJBTUBUPOBATh B CYCIEH3MHU MU IIPUKPETIIICHHBIMU K TBEPIOMY CyOcTparty. buopeaktopsi ¢
IICEBIOOXIKEHHBIM ~ CJIOEM, MOJIOBOJIOKOHHBIE OHOPEAKTOpPbI, pOJUIepHBIE  (DIIAKOHBI
BCTPSIXMBA€MbIe KOJIObI MJIH OHUOpPEAKTOPBl C MEXaHWYEeCKMM MepEeMEIIUBAHHEM, C
MHUKPOHOCUTEJISIMH WM 0€3 TaKOBBIX, & TaKXKe YIPABISEMblE B MEPHOAMYECKOM PEXKUME,
peKUMe C  TEePUONUYECKOH  MONNMUTKOH, HENpPepBIBHOM, IOJYHENPEPHIBHOM MU
nepdy3HOHHOM peXXHMeE, JOCTYITHBI JJIsl KyJIbTUBUPOBAHMS KJIETOK MilekonuTaromux. Cpeny
Il KyJbTHUBHPOBAHUSl KJIETOK WJIM KOHLEHTPHPOBAHHYIO CpPEAy C MONIUTKOH MOYKHO
n00aBIATE K KyJIbTYpE HENPEPHIBHO MM 4Yepe3 WHTEPBAJbl BO BPEMsl KYJbTHBHPOBAHHSL
Hanpuwmep, KyJIbTypy MOKHO TIOATUTHIBATE OJMH Pa3 B IEHb, Yepe3 IeHb, Yepe3 TPHU JHS, I
MOYKHO TIOANUTHIBATH, KOTJIa KOHLIEHTPALHS ONPENEIeHHOTO KOMIIOHEHTa CPenbl, KOTOPBIH
MOJUIEXKHUT KOHTPOJIIO, OIyCKAETCs 32 TPEAEIb JKEeJIaeMOro Auana3oHa.

B nmomonHeHme K BKIIOYEHHWIO TAaypHHA, B COOTBETCTBUHM C OJHHUM BapHaHTOM
OCYIIECTBIICHHUS CPENYy MOXKHO JOTOJIHUTEIBHO JOIMOJHUTh AMUHOKHCIOTAMH B CYMMAapHOM
(ob1meit) KOHLIEHTPALMH, COCTABIISIIOLIEH M0 MeHbInel mepe 20 MM. B coorBeTcTBHM ¢ OTHUM
BAPUAHTOM OCYIIECTBIICHHsS] KOHLIEHTPALMs MCXOAHBIX AMHUHOKHCIIOT, BKJIIOUEHHBIX B
NepBOHAYAJIBHYIO Cpeny MAJs KyJbTUBUPOBAHUS KJIETOK, HE NPEAyCMOTpEHa B TaKOil
CyMMapHO# (0011eit) KOHLEHTPALMH JOTOIHIEMbIX AMUHOKHUCIIOT. B COOTBETCTBUM C OMHUM
BAPUAHTOM OCYINECTBIICHMSI CPEIbl I KYJbTHBUPOBAHUS KJIETOK I B COOTBETCTBHH CO
CHOCO0OM KYJIBTUBHPOBAHUS KJIETOK HIIH CITOCOOOM TMOJIyUEHHsI MPEICTABISIOIEr0 HHTEPEC
Oenka cpeny MOKHO AOMOJHSTH B KOJMYECTBE, COCTABIISIIOMEM OoJiee YeM MPHOIH3HTEIHHO
20 MM, Gonee yem mpubuzuTeapbHO 25 MM, Gonee yem npudausuTenbHo 30 MM, Oonee yem
npubnusutTensHo 40 MM, Gosnee yem mpuOnusuTenbHo S0 MM, Oosnee YyeM MPHUONIU3HTEIBHO
60 MM, Oonee yem nmpubnuszureapbHo 70 MM, Oonee yem npubnusurenpHo 100 MM, Gonee
yeM mnpubnusutensHo 200 MM, Oomee wem mnpubOmusurtensHo 300 MM, Oonee yem
npubnusuTensHo 400 MM min 6onee yem npudbausuTenpsHo S00 MM, cM. Takxke Tadmuny 1 B
HACTOSILIEM JIOKyMEHTE. B COOTBETCTBHMH C OIHUM BapHAaHTOM OCYINECTBJICHHUS KOJIUYECTBO
AMHUHOKHCIIOT, HO0aBIsIEeMbIX K cpene, cocTamisier mpudmusutenbao 30 MM + 10 MM wu

Ooree.
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Pexxumbl 100aBIsIEMBbIX MOAMUTOK MOTYT OBITH ONTHMU3UPOBAHBI CIELHATHCTAMU B
AaHHON 00JacTH Ui MOAMEPIKAHUS KJIETOUHOTO POCTA, CBEACHUS K MHHUMYyMY KJIETOYHOTO
cTpecca win 00ecreyeHns] K HEMCTOIAeMOI cpeab» BO BpeMst (hasbl 00pa3oBaHuUs MPOAYKTA.

Tepmun «Heucromaemasi cpema» BKJIOUaeT B ceOs cpemy Uil KyJIbTHBHPOBAHHS
KJIETOK, KOTOPYIO OINpPEAessUTN TaKUM 00pa3oM, uToObl OHA MMeJia IUTATEeNIbHbIE BEIECTBA, B
YaCTHOCTH, aMHHOKHCJIOTBI, HEOOXOMUMBbIe il O0Opa30BaHMs MPEICTABIISIOIIEr0 HHTEPEC
PEeKOMOMHAHTHOTO Oeika. AMUHOKHCIIOTHBIE MMOMMUTKA OOBIMHO JOMOJHSIOT aMHUHOKHCIIOTHI,
HEOOXOMMbIE B KAQUeCTBE CTPYKTYPHBIX €IMHHII i1 00pa3oBaHusi peKOMOMHAHTHOTO OeJka
B KyJbType KIETOK. B TO e BpeMsi HEKOTOpble aMHHOKHCIOTBI MOTYT PacXxOIOBaThCs
ObICTpee, YeM JpyTue, B 3aBUCUMOCTU OT MOTPeOHOCTEN KOHKpeTHOro Oenka, odpa3yemMoro
KJI€TKaMH B KyJbType. B Heucromaemoii cpene pekuM MOAMUTKH ObLT OMpeIeSeH TaKhuM
o0pa3oM, YTO HEOOXOOUMbIE AMHHOKHCJIOTHI BOCIOJHSIIOTCS 10 Mepe TOro, Kak OHH
pacxomyrorcsi. Takum o0Opa3oM, ypOBHH pacxona W TOCIEAYIOLEro ONTHMaIbHOTO
notpebneHust (Mr/KieTka-IeHb) MOXKHO ONPEAeNSITh C TMOMOINBI CIEAYIOINX CTaauil:
KyJIbTUBHPOBAHUS 3YKapUOTHYECKON(3yKapUOTUIECKHIX ) KJIETKH(KIIETOK),
SKCIPECCHPYIOMIEH(IKCIIPECCUPYIOIINX) TPEACTABJSIOINIA HUHTEpec OeNloK B cpeme s
KYJIbTUBUPOBAHUS KJIETOK; M3MEPEHHs KOHIIEHTPALMU KaXIO0W aMHHOKHCJIOTBI B Cpeae Uis
KYJbTUBUPOBAHUSI BO BPEMEHHbIE TOYKH C II€JbI0 YCTAHOBJEHHUS YPOBHS Pacxona;
BBISBJICHUsSI BPEMEHHOH TOYKH pacxoja, INpH KOTOPOH KOHLEHTpALHs aMHUHOKHCIIOTBI
OINyCKAeTCs HIDKE YPOBHS pacxoia;, pacdyera YpOBHEH moTpeOseHus Uil KaXIOH
AMHHOKHUCIIOTBI, M ONPEAEJCHUS ONTUMAJbHOIO YPOBHS MOTPeOJeHHs, KaK YPOBHS
noTpeOJieHHs] BO BPEMEHHON TOUYKE HEMOCPEIACTBEHHO IMepea BPEMEHHOI TOYKOW pacxoja.
3aTeM KyJbTypy KJIETOK JOIOJHSIOT COOTBETCTBYIOLIEH KOHIICHTPALMEH OINpeaeIeHHON
AMUHOKHUCJIOTBI C LENIBI0 TMOJAEP’KAHUSI TaKUX ONTUMAJbHBIX YPOBHEH MOTpeOJeHuUs, Kak
OIpeesIeHO, sk TOrO, YTOOBI Cpesia I KyJIbTHBUPOBAHMs OblIa HEHUCTOLSIEMOH.

[TonpasymeBaercs, 4YTO HACcTOsIee M300pETEHHE NPEAyCMATPUBAET Cpedy IUIs
KYJIbTUBUPOBAHUS KJIETOK C J00aBJI€HHEM TaypHHA, C TIOMOIIBIO KOTOPO# MOBBILIAETCS TUTP
B HCTOIAEMBbIX, & TAK)KE HEHUCTOLIAEMbIX KYJIbTypax.

Hacrosilnee n3oOpeTeHne MmpeayCcMaTpUBaeT KYJbTYPY KJIETOK, COAEPIKAILYIO JIMHHIO
KJIETOK, SKCIPECCHPYIOIIYIO MpPEACTABISIIOIINN HHTepec OeNoK B cpede ¢ no0aBieHUEM
TaypHHA, KaK OMUCAHO BbIle. [IpuMephl KIETOYHBIX JIMHHUIA, KOTOPbIE IIHPOKO HCIIOIB3YIOT
IJIsl TIOJy4eHHsi OMOTEeparneBTHYECKHX CpPEACTB, BKJIIOYAIOT B ce0s, B 4YHCIE MPOUero,

nepBuuHble kieTky, kinetku BSC, knerku Hela, xknerku HepG2, knerku LLC-MK, knetku
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CV-1, xnetku COS, xnerku VERO, knetku MDBK, knerku MDCK, knetku CRFK, knetku
RAF, xnerku RK, knerku TCMK-1, knerku LLCPK, knerku PK 15, knerku LLC-RK, knerku
MDOK, xnmerku BHK, xnerku BHK-21, knerku CHO, knerku CHO-K1, xmerku NS-1,
kiaetku MRC-5, knerku WI-38, xknerku 3T3, xknerku 293, knerku Per.C6 u kjeTku KypHHOTO
sMOpuoHa. B COOTBETCTBUM C OFZHMM BAapUAHTOM OCYILIECTBJICHHS JIMHUS KJIETOK
npencraBisier cobor smHu0 kiaerok CHO wium ogHy wim Oojee M3  HECKOJIBKUX
onpeneneHHbIXx BapuaHTOB KjeTrok CHO, ONTUMU3MPOBAHHBIX [UIsl TOJy4eHHs Oenka B
6onbuiom oobeme, Hanpumep, CHO-K1.

B cooTBeTcTBHM C OTHUM BapHAHTOM OCYINECTBJICHHSI KYJbTypa KJIETOK ¢ J00aBIeHUEeM
TaypUHA COAEPIKUT MHCYJIMH, KOTOPBIA MOXKHO MOOABISATh B KAYECTBE LEJIEBOTO KOMIIOHEHTA
K Cpele WM MOXHO BKJIIOUaTb B COCTaB Ha OCHOBE Cpeabpl. B COOTBETCTBUU ¢ OOHUM
BAPUAHTOM OCYINECTBJICHUS] JIMHHUS KJIETOK CONEPIKUT KIETKH, CIOCOOHBIE OOpa3OBBIBATH
OunoTepaneBTUYeCKuil OeoK.

B coorBercTBHMM C OAHUM BapUAHTOM OCYLIECTBJICHHUS CpPENy MAOIMOIHSIOT dYepes3
WHTEPBaJbl BO BpeMs KyJbTUBHPOBAHUS KJIETOK B COOTBETCTBHHM C IIPOLIECCOM
NEePUOANYECKON NOANUTKU. KynpTUBUpPOBaHHE C MNEPUOAUYECKON TIOANUTKON SBISIETCS
OOIIeN3BECTHBIM M3 YPOBHS TEXHHKH U HCIOJIb3YETCS ISl ONTHUMH3ALNH TOJy4YeHHs Oeka
(cM. Y .M. Huang et al., Biotechnol Prog. 2010 Sep-Oct;26(5):1400-10).

daza KJIETOYHOTO pPOCTa WM KyJbTUBHPOBAHHE KIETOK (Hampumep, NepBOe
KYJIbTUBHPOBAHUE KJIETOK), TJe He MPEayCMOTPEeH OOMeH cperbl, OOBIMHO COMPOBOXKIAETCS
OTJIMYAIOIIUMCST  BTOPBIM  KYJIbTUBHPOBAHHMEM, HM3BECTHbIM Kak (paza 0OpasoBaHHUsI
nojunentuaa. Crocodbl ¢ MEPUOINIECKON MOAMUTKON OOBIMHO MPUMEHSIIOT BO BpeMsi (a3bl
o0pa3oBaHUsI MPOIYKTA.

Hacrosiimee wu3oOpereHue mpeaycMaTpuBaeT Cpeny Ui KyJbTHBHPOBAHHUS KIIETOK,
cogepkauyto oT npubmmsurenasao 0,1 MM no npubmmsurensHo 10 MM TaypuHa B Havase
KyJIbTUBHPOBAHHUSI KJIETOK ¢ oOpa3oBaHueM npoaykra (0-it 1eHb). ATBTEpPHATUBHO CPey s
KYJIbTHBHPOBAHUS KJIETOK, COepkamyto oT mpudmusurensHo 0,1 MM 1o mpuOIM3HTENBHO
10 MM TaypuHa, MOXKHO IONOJHATH B 1-i1 A€Hb, 2-i1 A€Hb, 3-i A€Hb, 4-1 NeHb, 5-U eHb, 6-i
neHb, 7-i neHb, 8- ngeHb, 9- neHp w/wuiau 10- NeHb KyJIBTHBHPOBAHHS KIETOK C
oOpazoBanueM mpoaykta. Cpena Uit KyJbTHBHPOBAHUS KJIETOK, HoOaBisiemMasi K KyJbType-
MPOAYLIEHTY B TEUEHHE HECKOJBKUX AHEH, COAEPKUT CyMMapHOE€ KOJMYECTBO TaypHHA OT

npudmmuTensHo 0,1 MM no mpubnusutensao 10 MM. Cpeny [uist KyJIbTUBHPOBAHHS KJIETOK,
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coieprKamyo olIiee KOJIMUecTBO TaypuHa ot mpuOamsuTenbio 0,1 MM 10 npubiu3uTensHO
10 MM, MOkHO 106aBJIATH JTFOOBIM TOCIENOBATEIBHBIM 00pa3oM.

Taypun MoxHO Takke 100aBIATh B OCHOBHYIO cpeny B (pase paspaluBaHUs] CUCTEMbI
HIOCEBHBIX (hEPMEHTEPOB.

JIOTIONHUTENBbHYO MOANUTKY MOXKHO BBINOJHATH JJIs1 BKJIOUEHUsS] JOMOJHUTENBbHbIX
MUTATEJIbHBIX BEINECTB, TAKUX KAK BUTAMHUHBL, AMHUHOKHCJIOTBI U JPyrue INHUTATENIbHbIE
BELIECTBA, OMNHUCAHHBIE BBIIIE B HACTOSIIEM AOKYMEHTE, 4Hepe3 HHTEpBaIbl C YacCTOTOU
Kbl I€Hb WJIM KaXKIble 2-3 JTHS BO BPeMs KYJBTHUBUPOBAHUS ¢ OOpa30BaHUEM MPOAYKTA.
JIOTIOTHUTENBHYIO TMOMMUTKY MOXHO BBITOJHATE (HOOABJISIOT OMOJHUTENbHBIC CPENbL,
cozieprKalye MUTaTeIbHbIE BEIIECTBA) 110 MEHbLIEH Mepe 2 pa3a WU 110 MEeHbLIeH Mepe 8 pas
BO BPEMsI BCETO KYJbTHBHPOBAHUS C 00Pa30BaHUEM MPOAYKTA B TEUEHHE 2-X-HEAEIbHOTO HITH
Oonee IIMTENBHOTO KyJbTUBUPOBaHWs. B COOTBETCTBMM C JPYyTMM  BapHaHTOM
OCYLIECTBJICHUS] AOMNOJHUTEIbHYK) IOANWUTKY BBINOIHAT B KaXABIH J€Hb B TEUYEHUE
KYJIbTUBHPOBaHUs. Takke mpenyCcMOTpPEHb! albTepHATHBHBIE MPaUKH TOAUTKH KYJIBTYD.

Takske MOXHO BBIOJNHATD AOMOJHUTEIbHOE NOOABICHNE AMUHOKUCIIOT ISl TIOJTY YeHUS
HEHCTOLAEMON Cpenbl, IIe PACXOAYyEeMble aMUHOKHCIOTBI ONPENEIOT B COOTBETCTBUH CO
crioco0aMu, U3BECTHBIMU M3 YPOBHS TEXHUKU U OMHMCAHHBIMU B HACTOsIIEM JoKyMeHTe. [Ipu
UCIIOJIb30BAHUU  3TOrO  PEeXUMa AONOJHUTENbHBIE AMUHOKHUCIOTBI AOMOJHSIOT WU
n00aBISIOT Yepe3 MHTEPBAJIbI, MPEANMOYTUTENILHO C YACTOTON KaKIbIA JEHb WM KaKable 2-3
IOHA B TEYEHUE KYJbTUBUPOBAHUS C OOpa3oOBaHUMEM TMPOAYKTA, B 3aBUCHUMOCTH OT
ONpeAeeHusl pacxofa aMUHOKHUCIOT. B COOTBETCTBUHU C OJHUM BapUaHTOM OCYLIECTBJICHUS
CMECh JIOMOJIHUTENIbHBIX AMUHOKHUCIOT [JIsl TMOAAEPKaHMs HEUCTOLIAeMOW Cpenbl JIs
KYJIbTHUBHPOBAHUSI KJIETOK JOOABSIFOT B WIM NPUONU3UTENbHO B 1-if 1neHb, B MK
NPUOTU3UTENBHO BO 2-i JI€Hb, B WIH NMPUOIU3UTEIBHO B 3-i1 I€HDb, B HJIM NPUOJU3UTENBHO B
4-ii neHb, B WM MPHONM3UTENBHO B S5-f eHb, B WM MPHUOJU3UTENBHO B O- J€Hb, B WIH
NPUOU3UTENBHO B 7-1 I€Hb, B WK MPHUOIU3UTENBHO B 8-1 I€Hb, B WIJIN NMPHOJIM3UTEIBHO B 9-
il neHb, B WK npuOIm3uTensHo B 10-H neHb, B Wi npuOIu3uTeNnsHO B 11-i 1eHb, B MM
npuOIU3UTENBHO B 12-i 1eHb, B WK MPHONIU3UTENBHO B 13-1 A€HD U B WM NPHOJIM3UTEIBHO
B 14-i1 neHb, B Te4eHHE 2-X-HEISIBHOTO WK 0OJiee IITUTEbHOTO KyJbTHBUPOBaHUs. Takke
Npeay CMOTPEHBI AbTEPHATHBHBIE IPAQUKH MOAMUTKH KYJIBTYP.

KusotHble knetku, Takue kak kierku CHO, MOXHO KyJbTUBHPOBaTb B KyJbTypax
Majioro o0beMa, TakMX Kak B KOHTeHHepax Ha 125 mu, MMEIUMX NMPUONU3UTENBHO 25 MII

cpenbl, KOHTeWHepax Ha 250 mu, uMmeromux ot npudmmsurensHo 50 mo 100 mi cpensl,
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KoHTelHepax Ha 500 wmu, wumeromux ot npudbmusurensHo 100 mo 200 mn  cpenbl
ANBTEPHATUBHO KyJBTYPbl MOTYT XapakTepU30BaTbCcs OONBLIIMM OOBEMOM, TaKHM Kak,
HanpuMmep, KoHTelHeps! Ha 1000 M, nMmeromue ot npudiausutensHo 300 no 1000 M cpensr,
KoHTelHeppl Ha 3000 mu, wumeromue oT mnpubmamsurensHo 500 mu mo 3000 cpensy,
koHTelHepel Ha 8000 M, umeromue oT npudausuteasHo 2000 ma no 8000 mut cpensl, u
KOoHTelHeprl Ha 15000 my, umeromme ot npubnusutensHo 4000 mu go 15000 mu cpenpl.
Kynbrypbl ansi mpousBoncTa MoryT copepskatb oT 10000 n cpenst u Gonee. KynbTypsl
KJIETOK OOJbIIOro o0beMa, HampuMep, Uil KIMHUYECKOrO MPOU3BOACTBA TEPANEBTUUECKUX
CPEACTB Ha OCHOBE Oenka, OOBIMHO MONAECPKUBAIOT B TEUCHHE HECKOJBKUX THEH HMIH JTaxe
HeneNb, MPH 3TOM KIETKH O0pasyloT skenaembli(ckenaembie) Oenok(Oenkn). B 310 Bpewms
KyJbTyPY MOXKHO JOMOJHATh KOHLIEHTPUPOBAHHOM Cpefoi C MONMUTKON, coaepskaiien
KOMIIOHEHTBI, TaKH€ KaK MUTaTeJbHble BEIEeCTBA U aMHUHOKHCIOTBI, KOTOPbIE PaCXOAYIOTCS
BO BpeMs KyJbTUBHpOBaHHA. KOHIEHTpHpPOBAaHHAs CpeAa C TIOANMUTKOH MOXET OBITh
OCHOBaHAa Ha COCTaB€ Ha OCHOBE JIOOOM cpempl Al KyJbTHBHPOBAHHUS KIETOK. Taxas
KOHLIEHTPUPOBAHHAs Cpefia C MOATHNTKON MOXKET COAepsKaTh OONBIIMHCTBO U3 KOMIIOHEHTOB
CpeIbl Uil KyJIbTUBHPOBAHUS KJIETOK, HAIPUMEp, MPUOIMUZUTEIBHO 5%, 6%, 7x 8% 9% 10x,
12x, 14%, 16x, 20%, 30x%, 50%, 100%, 200%, 400%, 600%, 800 wiu naxe MPHOIU3UTEIBLHO
1000x oT uX HOPMaJBHOIO NOJIE3HOrO KosnyecTBa. KOHLEHTpUpOBaHHBIE CpeAbl C
HNOAMUTKON OOBIMHO MCHOJB3YIOT B CrIoco0ax KyJbTHBUPOBAHMS C NEPHOAMYECKOH
MOJMUTKOM.

B coorBercTBMM ¢ HEKOTOPBIMU BapHMaHTAMU OCYLIECTBIEHHUs Cpeay  AJid
KyJIbTUBUPOBAHMS, COAEPIKAIYK TaypHH, JOIMOJHUTENbHO JOMOJNHSIT  «LEJeBbIMU
nobaBKkamMmu», TaK)K€ W3BECTHBIMH KakK A00AaBKH, LEJIEBble KOMIIOHEHTHI MJIM LIEJIEBbBIC
XUMHUYECKHEe BEIECTBa, BO BPEMs pOCTa KJIETOK Wi oOpasoBanus Oenka. [leneBbie nodaBku
BKJIFOYAIOT OJTHO MJIM HECKOJIBKO U3 (PaKTOPOB pOCTa WU IPYTrHX Oenkos, Oydepa, HCTOUHUKA
SHEPruH, COJM, aMHHOKHCIOTBHI, MeTajuia U xematopa. Jpyrme Oenku BKIFOHAIOT B ceOst
TpaHcheppruH U anbOymuH. PakTOphl POCTa, KOTOPBIE BKJIIOYAIOT B CeOS LUTOKUHBI U
XEMOKUHBI, SIBJISFOTCS] OOIEN3BECTHBIMH B TAHHOW OOJNACTH M, KaK U3BECTHO, CTUMYJIHPYIOT
KJIETOUHBIA POCT WJIM B HEKOTOPBIX CIy4asx KJIETOUHYIO nuddepeHurpoBKy. DakTop pocra
OOBIYHO TIpeACTaBIsieT cOOOH Oenok (HarmpuMep, HHCYJINH), MAJIbIi TEeNTH I CTEPOUIHBIHI
ropMoH, Takoil kak sctporeH, DHEA, tectocrepon u T.n. B HekoTOphIX ciydasx (akTop
pPOCTa MOXKET MPEACTABIAThH COOOH HE BCTpeUarolueecs: B MPUPOAE XUMUYECKOE COCIMHEHUE,

KOTOpPOE CIOCOOCTBYET KJIETOYHOW mponudepaunu mwid oOpa3oBaHHI0 Oellka, Takoe Kak
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terparuapodonar (THF), merorpekcar u T.n. Heorpanumuuparomue mpuMepbl OEIKOBBIX U
NeNnTUABIX (PaKTOPOB POCTA BKIIOYAIOT B C€0s1 AaHTMOMOSTHHBI, KOCTHbIE MOP(OreHeTHUeCKue
oenxku (BMP), weiiporpodpuueckuii daxrop romosHoro mosra (BDNF), snunepmanbHbiii
daktop pocra (EGF), spurponostun (EPO), ¢aktop pocra ¢ubpobnacros (FGF),
HelipoTrpoduueckuii ¢akrtop ruanbHou kierouHor jauauu (GDNF), rpanynonurapHsiii
KOJIOHUECTUMY JIUPY FOII M dbakTop (G-CSF), rpaHyJIOLUTAPHO-MaKpOdaraibHbIi
kononuectTumympyrommid - pakrop (GM-CSF), dakrop pocra u muddepernumnposku 9
(GDF9), daxrop pocra renmarouuroB (HGF), ¢akrop pocra rematomer (HDGF), uncynuH,
uHCymHONOoNoOHEIH (aktop pocta (IGF), dakrop, cTUMY TMPYIOIINI MUTPALIHIO, MHOCTATHH
(GDF-8), daktop pocta HepoB (NGF) wm npyrue Heiiporpodunsl, ¢GakTop pocTa
tpomboruroB (PDGF), tpombonoatun (TPO), tpancdopmupyrommii gaktop pocra anbpa
(TGF-a), tpanchopmupyromuii daxtop pocra Oera (TGF-B), daxrop Hekposa omyxosneii
anba (TNF-a), dpakxTop pocra sunorenus cocynos (VEGF), aroHUCTBI CUTHAJIBHOTO MyTH
Wnt, mnanenrapusiii gaktop pocra (PIGF), smOpuonanpHeiii 6prauii comatorponus (FBS),
untepneiikun-1 (IL-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7 u T.n. B cooTBeTcTBUU C ONHUM
BAPUAHTOM OCYIIECTBJICHUS Cpeny MJis KyJbTHMBUPOBAHUS KIETOK MOXHO JOTOJHSATH
LIEJIEBbIM JOMOJHHUTEIBHBIM (DAKTOPOM pOCTa WHCYJIMHOM. B COOTBETCTBMM € OIHHUM
BAPUAHTOM OCYILNECTBIEHUS] KOHLIEHTpPALUsl HHCYJMHA B CpeAe, HampuMep, KOJIUYECTBO
MHCYJIMHA B CpeJie NI KyJIbTUBUPOBAHUS KJIETOK IOCie NO0OaBJIEHUs, MOKET COCTABIIATH OT
npubmmsutensHo 0,1 MkM o 10 MkM.

Bydeps! siBnsitoTCst 00LIeM3BECTHBIMU B TaHHOW obnactu. Hacrosiiee usobperenue He
OTPaHUYEHO KaKUM-JTUOO omnperneneHHbM Oydepom wiu Oydepamu, v CieLUaanucT B JaHHON
oOmactTi MOXeT BbIOpaTh COOTBEeTCTByromuil Oydep wumm OydepHyr cuctemy IS
NMPUMEHEHUsT C ONpEeIEeIeHHON JMHUEW KIJIETOK, oOpa3yrluel ompeneneHHbi Oenok. B
COOTBETCTBHH C OJHHMM BapHaHTOM OCYIIECTBJICHHUS LEJIEBBIM IOIMOJHUTEIbHBIM Oydepom
sisiercss NaHCQOs;. B cooTBeTcTBUM C JpyruM BapUaHTOM OCYIIECTBJICHHS Oydepom
ssrnsgercs HEPES. B cooTBercTBMM C JpyrMMHM BapuUaHTaMM OCYLIECTBIIEHHUS LIeJIeBOM
nomnonHuTebHBIN Oydep conepskut kak NaHCO3, tak u HEPES.

W cTOYHNMKY SHEPTHUHU ISl TPUMEHEHUS B KAUECTBE LIEIeBOH TOOABKHU B KYJBTYPE KIETOK
TaKXKe SBIISTIOTCS] OOIEN3BECTHBIMU B AaHHOW oOnacTH. be3 orpaHn4eHns B COOTBETCTBHH C
OJHIM BAapUAHTOM OCYILIECTBJIEHHUS LEJEBOH JOTOJHUTENbHBIH WCTOYHHK SHEPrUH
NpeACTaBIsAieT COOOW TIIIOKO3y. YUHWTBIBAsl OMNpENeeHHble W KOHKPETHbIE TpeOOBaHUs

OTIpeIeIEHHON JIMHUH KJIETOK B 0Opa3yroinerocs: 6eika, B COOTBETCTBUU C OJJHUM BapHAHTOM
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OCYILIECTBIIEHUSI TITIOKO3y MOJKHO TOOABJIATh B KOHLEHTpanUuu OT mpubimsurensHo 1 mo 20
MM B cpene. B HEKOTOpBIX Clydasx IUIIOKO3y MOXHO A00aBISATH NMPHU BBICOKUX YPOBHSX,
cocrasisommx 20 r/n unm 6oree.

AHanornyHbIM  00pa3oM  XeNaTopbl  SIBJISIOTCS  OOIIEM3BECTHBIMH B 00JNacTH
KYJBTUBUPOBAHUS KJIETOK M moiyudeHust Oenka. /lurmnpar m uwmrpar terpanarpus EDTA
NPEACTABJIIIOT COOOM ABA PaCIPOCTPAHEHHBIX XEJIaTOpa, UCIOIb3yeMble B JAHHOM 00J1acTH, B
TO K€ BpeMs U JAPyTHe XeIaTopbl MOXKHO HCIOJIB30BATh MPU MPAKTUYECKOM OCYIIECTBIEHUU
HACTOSILIEro u300peTeHusi. B COOTBETCTBUU C OJHUM BapHAHTOM OCYLIECTBJICHHUS LIEIEBBIM
JOTIOJIHUTEJIbHBIM XeNaTopoM siBiisieTcss auruapar terpaHatpuss EDTA. B coorBercTBuu ¢
OJTHUM BapHaHTOM OCYILECTBJICHUsI LIeJIE€BbIM JOMOJHUTEIbHBIM XEIaTOPOM SIBJISIETCS] LIUTPAT,
takoi kak NazCsHsO7.

B cooTtBeTcTBUM C OJHUM BapHaHTOM OCYLIECTBJIEHUS Cpeny sl KyJbTHBHPOBAHMSI
KJIETOK MOKHO JOTOJHUTEIbHO JONOJHATh OAHONM MIM HECKOJbKMMHU LIeJeBbIMU
JOTIOJIHUTEIbHBIMU ~ aMUHOKUCJIOTAMH B KayecTBE HCTOYHMKA OJHEPrUM, HalpuMep,
ryTaMMHOM. B cOOTBETCTBUM € OAHMM BapUaHTOM OCYINECTBIEHUS Cpeay A
KyJIbTUBUPOBAHMSI KJIETOK JOMOJHSIOT LE€JIE€BbIM JOMOJHUTENbHBIM [NyTAMUHOM B KOHEUHOU
KOHLIEHTPALMH, COCTABIISAIOLIEH OT mpudnusurensHo 1 MM o 13 MM.

Jlpyrue LeneBble JOOABKU BKIIOYAIOT B €05l OJJHY MJIM HECKOJIBKO U3 PA3JIMYHBIX COJIEH
METAJIJIOB, TaKUX KaK COJM >Kejle3a, HHUKeJs, LIMHKAa U Menu. B cooTBeTCTBUM C OIHUM
BAPUAHTOM OCYLIECTBJICHHSI CPEIy AJISI KyJbTUBHPOBAHHS KJIETOK AOMOHSIOT JFOOBIM OTHIM
VTN HECKOJIbKMMHU U3 CyJb(daTa Menu, Cyib(aTa LMHKA, XJIOPUAA JKese3a U CyIb(aTa HUKEs.

B cooTBercTBMM ¢ HEKOTOPHIMH BapUAHTAMH OCYINECTBJICHUS TUTpP Oelka,
00pasyroLmiicss B pe3yJbTaTe KyJbTHUBUPOBAHHS KJIETOK B cpene ¢ H00aBlIeHHEeM TaypuHa,
COCTaBJISIET HA MO MeHbIel Mepe 4%, Ha 1o MeHblIel Mepe 5%, Ha 1o MeHblIel Mepe 6%,
Ha 1o MeHbluell Mepe 7%, Ha mo MeHblueil mepe 8%, Ha 1o MeHblield mepe 9%, Ha Mo
MmeHb1el Mepe 10%, Ha no menbiueit mepe 11%, Ha o MeHblIell mepe 12%, Ha 10 MeHbIIeH
Mmepe 13%, Ha mo meHblueil Mepe 14%, Ha o meHbluel mepe 15%, Ha MO MeHblIEH Mepe
16%, Ha mo menbliei mepe 17%, Ha o MeHbIuel Mepe 18%, Ha o MeHbiue mepe 19%, Ha
no mesblueil mepe 20%, Ha nmo MeHblueil mepe 21%, Ha mo MeHblieil Mepe 22%, Ha 1O
MeHblel Mepe 23%, Ha o MeHbluel Mepe 24%, Ha o MeHbluel Mepe 25%, Ha MO MeHbLIeH
Mepe 26%, Ha 1o MeHbluell Mepe 27%, Ha 1o MeHblel Mepe 28% uin Ha 0 MeHbLIE Mepe
29% Ooupiue, yeMm TUTP (BbIXOA) Oesika U3 KJIETOK, KyJIbTUBHPYEMBIX B cpene Oe3 1o0aBiIeHus

TaypuHa. B COOTBETCTBHMM C HEKOTOPHIMHM BAapHAHTAMH OCYIIECTBJIEHHS THUTpP Oelka,
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00pa3yIoLIMiicsl U3 KJIETOK B cpene ¢ A0OaBICHHEM TaypuHA, COCTABJISICT HA MO MEHbIIEH
Mmepe 2%, Ha 1o MeHbllel Mepe 3%, Ha 1o MeHblIel Mepe 4% unu Ha o MeHbluei mepe 5%
Gonpiue, ueM TUTP (BBIXOA) OeJKa U3 aHAJOTMYHBIX WM TAKHX K€ KIETOK, KYJIbTUBHPYEMBIX
B cpene Oe3 nobaBeHus TaypuHa.

B cooTBeTCTBHMM C HEKOTOPBIMH BapUAHTAMH OCYINECTBJICHUS HAKOIUICHHE aMMHAaKa B
KYJIbType KJIETOK CHUXKaeTcsi Ha Oojiee uem 4%, Ha Oonee uem 5%, Ha Oonee yem 6%, Ha
ooiiee uem 7%, Ha Oosee yem 8%, Ha Ooisee uem 9%, Ha Gosee uem 10%, Ha Gosee yem 15%
wiu Ha Ooniee yem 20% B cpene ¢ 10o0aBIeHUEM TaypHHA MO CPABHEHUIO C KYJIBTYPOI KJIETOK

B cpene Oe3 moOaBJIeHMs TaypUHA.

OBPA30BAHUE BEJIKA

ITomumo cpen ¢ nobaBieHHEM TaypHUHA U CIIOCOOOB KyJbTUBUPOBAHUS KJIETOK B Cpeaax
¢ noOaBJIeHHEM TaypHHA, HACTOSIIEe H300PETEHHE MPEayCMATPUBAET yCOBEPIICHCTBOBAHHBIE
ciocoObl 00pazoBaHusi OejKka, TAKOTO Kak TepaneBTHYECKH >(PQPEKTHBHOE AHTUTENO HIIH
apyras OuodapmaneBTUYECKasi JEKapCTBEHHAss CYOCTaHLMS, B KJIETKE, KyJIbTUBHPYEMOH B
cpemax ¢ pobamneHueM TaypuHa. Hacrosiiee usoOpeTeHne NpeaycMaTpUBaeT Crocod
MOJIyUEHUS] TEPAaNeBTHUECKOro Oenka ¢ BBICOKUM  BBIXOAOM, MPEAyCMaTPHBAIOIINN
KyJIbTUBHPOBAHHUE JIMHUM PEKOMOWHAHTHBIX KJIETOK B Cpene, COAepiKalleld TaypuH, Ie
JMHUSL KJIETOK CONEPXKUT CTa0WJIBHO HWHTETPUPOBAHHYIO  HYKJICHHOBYIO  KUCJIOTY,
KOJUPYIOLIYIO TePANeBTUIECKUI OeIIoK.

B cooTBeTCTBUMM C HEKOTOPHIMH BapHaHTAMH OCYINECTBJICHUS TUTpP (BbIXOA) Oelnka,
o0Opa3yeMblii KJIeTKaMH MJIEKOMMTAIOIIUX, KyJIbTUBUPYEMBIX B CPeIe, COmep Kalledl TaypuH
(cpene ¢ nobaBieHHEM TaypUHA), COCTABIISET HA 1O MeHbIei Mepe 100 Mr/Ji, Ha IO MEHBIIEH
mepe 0,5 1/, Ha o MeHbLIel mepe 1 1/71, Mo Ha MeHblel Mepe 1,2 1/i1, Ha IO MeHbIIel Mepe
1,4 r/n, Ha mo MeHbIel mepe 1,6 r/71, Ha Mo MeHblIeil Mepe 1,8 r/n, Ha MO MeHbIIeH Mepe 2
/71, Ha 1O MeHbIIeH Mepe 2,5 r/n Gonbiue, yeM TUTp Oeika, o0pasyemMblii TAaKOH K€ KIETKOM
MJIEKOIUTAIOIINX, KYJITUBUPYEMOI B cpee Oe3 1o0aBIeHMs TaypUHa.

B cooTBeTcTBHM C HEKOTOPBIMH BapHAaHTAMU OCYIIECTBJICHUS BBIXOA WJIH THUTP
OeTKOBOH MPOAYKINK, KOTOPBIA MOXKHO BBIPAXKaTh B rpaMMax OEJIKOBOTO MPOAYKTA HA JIUTP
CpeIbl 1Tt KYJbTHBUPOBAHUS, U3 KJIETOK, KyJIFTUBUPYEMBIX B Cpelie ¢ 0OaBIIEHUEM Tay PHHA,
cocraBysieT o Menbineit mepe 100 mr/n, mo menbined mepe 1 1/, mo MeHbinen mepe 1,2 /i,
1o MeHblIeit mepe 1,4 1/, o meHbieit Mepe 1,6 /51, mo MeHblei mepe 1,8 1/51, Mo MeHbIIeH

Mepe 2 1/71, o MeHbIIel Mepe 2,5 1/71, Mo MeHble Mepe 3 1/, Mo MeHblue mepe 3,5 1/11, 1o
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MeHbIel Mepe 4 1/11, o MeHblel Mepe 4,5 1/, o MeHbInel Mepe S /1, Mo MeHbLIeH Mepe
5,5 r/n, no meHbled Mepe 6 /)1, MO MeHbLIEH Mepe 6,5 r/n, Mo MeHbluel mepe 7 T/1, 1O
MeHbIIel Mepe 7,5 1/71, Mo MeHblel Mepe 8 r/7, mo MeHbIuel Mepe 8,5 1/71, Mo MeHbIel Mepe
9 r/n, mo menbLei Mepe 9,5 r/71, mo meHbLeit mepe 10 /51, Mo MeHbLIeH Mepe 15 /1 wim o
MeHbLIei Mepe 20 /.

B cooTBercTBMM ¢ HEKOTOPHIMH BapUAHTAMHU OCYINECTBJIECHUS TUTp Oelka,
00pasyroImuiicss U3 KJIETOK B cpele ¢ A00aBliEHHEM TaypHHA, COCTABISET HA MO MEHbINEH
Mmepe 2%, Ha 1o MeHblel Mepe 3%, Ha o MeHbluell Mepe 4%, Ha o MeHbLIel Mepe 5%, Ha
no MeHblel Mepe 6%, Ha o MeHblIell Mepe 7%, Ha 1o MeHblIel mepe 8%, Ha 10 MeHbIlel
Mepe 9%, Ha no MeHblIeil mepe 10%, Ha o meHbiueli Mepe 11%, Ha o MeHblLIel mepe 12%,
Ha 1o MeHblueil Mepe 13%, Ha no meHblieil Mmepe 14%, Ha no MeHblieil mepe 15%, Ha mo
MeHblel Mepe 16%, Ha no meHblueil Mepe 17%, Ha o MeHblIell Mepe 18%, Ha o MeHbIIeH
Mmepe 19%, Ha mo meHblieil Mepe 20%, Ha o MeHbiueld Mepe 21%, Ha MO MeHblIEH Mepe
22%, Ha mo MeHbluel mepe 23%, mo MeHbiuel Mmepe 24%, mo meHbiuen mepe 25%, mo
MeHbIel Mepe 26%, o MeHblIel mepe 27%, o MeHblueil Mepe 28% unu 1o MeHbllel Mepe
29% Oompime, 4yeM THUTP (BbIXOA) Oenka M3 AHAJIOTWYHBIX WMJIM TaKUX K€ KJIETOK,
KYJIbTUBHPYEMBIX B cpenie Oe3 1oOaBneHus TaypuHa.

B cooTBercTBUM C HEKOTOPBIMH BapHaHTaMH OCYIIECTBJIEHUS O€JIKOBBIH NPOAYKT
(mpencTaBiAOINUN MHTEpEC OeNOK) MpeAcTaBisieT cOOOW AHTUTENO, AHTUTENO YeJIOBEKa,
I'YMaHU3UPOBAHHOE  AHTUTENIO, XHUMEPHOE AHTUTENO, MOHOKIOHAJIBHOE  AHTUTEJIO,
MyJIbTUCTIEIIM(UIECKOE AHTUTENO, Oucrnennpuueckoe aHTHTENO, AHTUTE€HCBS3BIBAIOLIUH
(parMeHT aHTUTeNa, OIHOLECTIOYEHYHOE AaHTHUTENO, AMATENO0, TPHATENO0 WiIH TeTpareno, Fab-
¢parment wiu F(ab')2-¢pparment, antuteno IgD, antuteno IgE, antureno IgM, antuteno
IgG, anTuteno IgGl, antureno IgG2, anrureno IgG3 unu antureno IgG4. B coorBercTBUU €
ONHIM BApUAHTOM OCYINECTBIICHHsS] AHTUTENO NpexactaBiser coboii antureno IgGl. B
COOTBETCTBHUH C OJTHUM BaPUAHTOM OCYINECTBJICHHS aHTUTEIIO MPEICTABIISET COOOH aHTHUTEINO
IgG2. B cOOTBETCTBUH C OOHUM BapUAHTOM OCYILIECTBICHHS aHTUTEJO MPENCTABISAET COOOM
antuteno I1gG4. B COOTBETCTBMM € OJHUM BapUAHTOM OCYILIECTBJIEHUS AaHTHUTENIO
npencrasisier codoit xumeprnoe antureno IgG2/IgG4. B coOTBETCTBUH ¢ OMHUM BapUAHTOM
OCYIIECTBIICHUS] AHTUTENIO TMpeACTaBisieT coOol xumepHoe antuteno IgG2/IgGl. B
COOTBETCTBHM C OJHUM BapHaHTOM OCYLIECTBICHHMS AaHTUTENIO NPEACTaBiIsAeT COOOi

xumepHoe antuteno 1gG2/IgG1/IgG4.
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B cooTrBeTcTBUM ¢ HEKOTOPBIMU BapUaHTAMU OCYILIECTBJIEHHS aHTUTENO BHIOMPAIOT U3
IPYIINBI, COCTOSINEH W3 aHTUTeNa K OeNKy NporpaMMHpPyeMoOil KieTodHoi cmeptu 1
(manmpumep, antutena k PD1, kak onucano B myOiukanuu 3assBKU Ha Bbinady mareHta CIIIA
Ne US2015/0203579A1), anTurena x qurangy Oejika MporpaMMHPyeMOil KJIETOUHOH CMepTH
1 (nanpumep, anturena k PD-L1, kak omucano B myOJuKaiiy 3asiBKM Ha BbIJady MAaTEHTA
CIITA Ne US2015/0203580A1), anturena k DII4, anTuTeNna K aHMMOMOSTUHY 2 (Hampumep,
antutena kK ANG2, xak omucaHo B mareHte CIIA Ne 9402898), anTutenma k
aHTUONO3TUHIIONOOHOMY Oenky 3 (Hampumep, aHTuTena Kk AngPtl3, kak onmucaHO B maTeHTe
CIITA Ne 9018356), anturena K peuenTopy TPOMOOHHMTAPHOro (akTopa pocra (Hampumep,
antutena kK PDGFR, kak onucano B marente CIIIA Ne 9265827), antutena k Erb3, anturena
K peuentopy nposiaktuHa (Hampumep, anturena k PRLR, kak omucano B marente CIIA
Ne 9302015), anTuTena Kk KOMIUIEMEHTY S (Harmpumep, aHTHTeNa K C5, Kak OMUCAHO B MATEHTE
CIITA Ne US2015/0313194A1), antutena k TNF, anTuTeNna K peuentopy 3MHAEPMATbHOTO
dakropa pocra (Hampumep, anturena k EGFR, kax onucano B marenre CIIIA Ne 9132192,
win antutena k EGFRVIIL, kak onmucano B marente CLITA No US2015/0259423A1), anturena
K NPOIPOTENHOBON KOHBepTa3e CyOTminu3uH/KekcuH (Hampumep, anturena k PCSKO, kak
onmcano B marente CIIIA Ne 8062640 wiu natenre CIIIA Ne US2014/0044730A1), anturena
K ¢akropy pocra u nuddepenuuposku 8 (Hanpumep, anturena k GDF8, Taxke n3BecTHOrO
KaK aHTUTEJO K MHOCTaTUHY, Kak omucaHo B mateHTax CIIIA NeNe 8871209 mnu 9260515),
aHTUTENa K pelenTopy rokarona (Hanpumep, antutena k GCGR, kak OnucaHO B MaTeHTax
CIITA NeNe US2015/0337045A1 wnu US2016/0075778A1), antutena k. VEGF, anturena k
IL1R, anTHTENa K peuentopy uHTepieliknHa 4 (Hanpumep, anturena k [L4R, omucaHHOro B
narente CIIIA Ne US2014/0271681A1 wmu matenrax CIIA NoeNe 8735095 mmm 8945559),
aHTHUTENla K pelenTopy uHTepiieiikuHa 6 (Hampumep, anturena k ILOR, kak omucaHo B
natenrax CIITA NoNe 7582298, 8043617 wnu 9173880), anturena k IL1, anturena k 1.2,
antutena k IL3, antutena k IL4, antutena k ILS, antutena x IL6, antutena k IL7, anTuTena
K uHTephelkuHy 33 (Hanmpumep, antutena k IL33, kak omnmcano B mareHtax CIIIA
NeNe US2014/0271658A1 wmu  US2014/0271642A1), aHTHUTENna K  PeCIUpPATOPHO-
CUHIMTAILHOMY BUpPYCYy (Hampumep, antutena k RSV, kak ommcano B marente CIIIA
Ne US2014/0271653A1), anturena k knacrepy auddepeHnrupoky 3 (HanmpuMep, aHTHTeNa K
CD3, kak omucano B mateHtax CIITA NeNeUS2014/0088295A1 u US20150266966A1, u B
sasBke CIITA Ne 62/222605), antutena k kjacrepy nupdepenunposku 20 (Hampumep,
antuteny k CD20, xak omucano B mareHrax CIIIA NeNe US2014/0088295A1 wu
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US20150266966A1, u B matente CIIIA Ne 7879984), anturena k CD19, anturena k CD28,
aHTHTeNa K Kiactepy auddepenuuposku 48 (Hanpumep, antutena k CD48, kak onucaHo B
narente CIIIA Ne 9228014), antutena x Fel d1 (manpumep, xak ommcano B marenre CIIIA
Ne 9079948), anTuTena K BUPYCY OJIDKHEBOCTOYHOIO PECHHPATOPHOTO CHUHAPOMA
(nampumep, antutena Kk MERS, kak ommcano B marente CIIIA No US2015/0337029A1),
aHTHTeNla K BuUpyca D0oja (Hanpumep, kak ornucano B marente CIITA Ne US2016/0215040),
aHTUTEJNA K BUPYCY 3MKa, AaHTUTEJA K TeHY aKTHBALMH JTUM(OIMTOB 3 (HampuMep, aHTUTeNa K
LAGS3, nnm antutena k CD223), anturena K (pakTopy pocta HEpBOB (HAmpuUMep, aHTUTENA K
NGF, kax omucano B matente CIIIA Ne US2016/0017029 u marentax CIIIA NeNe 8309088 u
9353176) wm aHTHTENa K aKkTHBMHY A. B COOTBETCTBMM C HEKOTOPBIMH BapHAHTAMH
OCYIIECTBIICHUsS] OUCTIEHN(UIECKOE AHTUTENO BBIOMPAIOT W3 TPYIIIBL, COCTOSIIEH U3
oucnermmduueckoro anmturena k CD3/CD20 (kak ommcano B mareHtax CIIIA
NeNe US2014/0088295A1 wu  US20150266966A1), Oucrnenuduueckoro aHTUTeNa K
CD3/mymuny 16 (mampumep, Owucneuupuueckoro antutena k CD3/Mucl6) wu
oucnermduueckoro anturena k CD3/mpocrarmdyeckoMy crneunpudeckoMy MeMOpaHHOMY
antureny (Hampumep, Oucnenmduueckoro anturena k CD3/PSMA). B coorBerctBum C
HEKOTOPBIMU BapPHAHTAMH OCYILIECTBICHMS NMPENCTABISIOLINI HHTEpEC OENOK BBIOMPAIOT M3
TPyNIbl, CcOCTOsAWIeH W3 anupokymada, capuwiymaba, ¢acunymaba, HecBakymada,
aynuiaymada, TpeBorpymMada, 3puHaKyMaba u puHykymaba. Bee myOnukanum, ynmoMmuHaemble
IO BCEMYy HACTOSIIEMY pPACKPBITHIO, BKJIIOYEHbl B HACTOSLIMI JOKYMEHT IOCPEACTBOM
CCBUIKHU BO BCEH CBOEH MOIHOTE.

B cooTBEeTCTBMM € HEKOTOPBIMH BapUAHTAMH OCYIIECTBJICHUS TPEICTABIISIO LA
uHTepec OeJIOK MpeAcCTaBisieT COOONW PeKOMOWMHAHTHBIM OeNoK, KOTOpbIH comepxut Fc-
(dbparMeHT U apyro aomeH (Harnpumep, Fc-cnuTeiil 6enok). B cooTBeTCTBHM ¢ HEKOTOPBHIMU
BapUaHTaMHu ocyliecTieHust Fc-cmutelii Oenok mpexacraBiser cobol penentopHbiii Fc-
CIUTBIN OENIOK, KOTOPBIA CONEPIKUT OJUH WJIM HECKOJIBKO JOMEHOB PELENTOPA, CBI3aHHOTO C
Fc-pparmenTom. B cOOTBETCTBUH C HEKOTOPHIMH BapHaHTaMU OCyIlnecTBieHus: Fc-pparmeHt
CONEPKUT WIAPHHUPHBIN y4acTok, compoBoknaembii CH2- u CH3-momenom IgG. B
COOTBETCTBUH C HEKOTOPHIMU BapHUAaHTAMU OCYINECTBJIEHHUs pelenTOpHbId Fc-cnuThlil Genok
COIEPIKUT JIBE WM OOJiee pa3InYarolIiecs LEeMH PenenTopa, KOTOPbIe CBS3BIBAIOTCS JINOO C
ONHUM JINTaHAOM, JHOO C HeCKOJIbKUMHU juraHgamu. Hampumep, Fc-cnuteii 0Oenok
npeacrasisier coboit Oemoxk TRAP, Takoil kak, Hampumep, Oenok-nmoBymka aimst IL-1

(HampuMmep, PHJIOHALIETIT, KOTOPBIA CONEP KUT CBs3biBatomuii guradg RAcCP yuactok IL-1,
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cnuThlii ¢ BHekJerouHbiM ydacTkoM R1 IL-1, cimuteim ¢ Fc hIgGl; cm. marent CIIIA
Ne 6927004, kOTOpBIN BKJIFOYEH B HACTOSIIIMM JOKYMEHT MTOCPEICTBOM CCHIIKU BO BCEU CBOEU
nojiHoTe), wiu Oenok-noyuka s VEGF (Hanpumep, admubepuent, KOTOPbIH COAEPIKUT
nomeH 2 Ig Flt1 peuenropa VEGF, ciuroro ¢ nomenom 3 Ig Flk1 penenropa VEGF, ciuroro
¢ Fc hIgGl; cm. marenter CHIA NeNe7087411 u 7279159). B cOOTBETCTBUU C APYTUMH
BapuaHTaMu ocyuecteieHust Fc-cnuTeiii 6enok nmpeacrasisier coboit ScFv-Fe-cnuteiii 6enok,
KOTOPBIA COAEP’KUT OJUH HJIM HECKOJBKO W3 AHTUICHCBS3BIBAIOIIMX JOMEHOB, TAKHX Kak
BapuabenbHbBIN (PParMeHT TSDKEJIOHN ey U BapuabeabHbIN (PparMeHT JIETKOH ey aHTHTENa,
cesizaHHOTO ¢ Fe-pparmenTom.

Hacrosiimee nzobpereHne He OrpaHHYEHO KaKUM-JTHOO ONPENeIeHHBIM THUIIOM KJIETKH
s obpazoBanust Oenka. [IpuMepbl THIOB KJIETOK, MOIXOMSIINX JUisi O0OpasoBaHus Oelka,
BKJIFOYAIOT KJIETKH MJICKOTUTAIOINNX, KJIETKH HACEKOMBIX, KJETKH MNTHL, OaKTepHajbHbIE
KJIETKH M KJIETKU Apoxoked. KieTku MOryT mpencraBisiTb COOOH CTBOJIOBbIE KIIETKH HUIH
pPEeKOMOMHAHTHBIE KJIETKH, TpPaHC(OPMHUPOBAHHBIE BEKTOPOM JJisi  PEKOMOMHAHTHOM
SKCIIPECCHH T€HA, WJIN KJIETKH, TPAaHCPUIMPOBAHHBIE BUPYCOM, JUISI TOJYYEHHUS MPOAYKTOB
Bupyca. Kierku MoryT copep:kaTb peKOMOMHAHTHYIO Me€TEPOJIOTHYHYIO MOJUHYKIEOTHIHYIO
KOHCTPYKLIMIO, KOTOpasi KOAUPYET MpPEACTaBIAIOLINNA HHTEepec Oenok. Takas KOHCTPYKIUS
MOXET IPECTABIATh COOOH 3MUCOMY U OHAa MOXKET IPEACTaBIATh COOOH 3JEMEHT, KOTOPBIi
(u3mueck UWHTErpUPOBAH B TeHOM KieTku. Kierku Takke MOryT oOpa3oBbIBaTh
NPECTABIBSIIOIINHA HHTepeC OeJIOK, MPH 3TOM 3TOT OEJIOK He KOAUPYETCs Ha TeTepOJIOrHYHON
MOJIUNENTHIHON KOHCTPpYKUMU. JIpyrMMHU CJIOBaMH, B MPHUPONE KIETKA MOXKET KOIUPOBATh
MPEACTaBIIIOIMUN uHTepec Oesiok, Hampumep, B-kierka, oOpasyromas aHtuteno. Kietku
MOTYT TaKXe ObITb MEPBHYHBIMU KJIETKAMH, TAKUMH KaK KJIETKH KYPHHOTO 3MOPHOHA, HIIH
JVHUSMHU TIEPBUYHBIX KJIETOK. IIpuMepbl MOIXOASIIUX KJIETOK BKIIIOYAIOT B Ce0sl KIIETKH
BSC, knerkn LLC-MK, knerku CV-1, xnerku COS, knerku VERO, knerku MDBK, kneTku
MDCK, knerku CRFK, xnerku RAF, xnerku RK, knerku TCMK-1, knerku LLCPK, xneTku
PK15, knerku LLC-RK, knerku MDOK, knerku BHK-21, kierku KypuHOro 3MOpHOHA,
kietku NS-1, kmerku MRC-5, knerku WI-38, knetku BHK, knmerku 293, xnetku RK, kneTkn
Per.C6 u xnerxku CHO. B cooTBeTCTBUU C pa3iUYHbIMU BapHaHTaMM OCYIIECTBIEHUS JTUHUS
KJIETOK TpeAcTaBiisieT codoit mpomssonuoe kierku CHO, Takoe kak myTantHble uauu CHO-
K1, CHO DUX B-11, CHO DG-44, Veggie-CHO, GS-CHO, S-CHO wunu CHO lec.

B cooTBeTcTBUM C OJHUM BapHUAHTOM OCYLIECTBICHMS KJIETKA, KOTOpPas IMPEICTABISET

coboit kimerky CHO, nskcrpeccupyer Oenok >KTONMUYECKH. B COOTBETCTBUM C OIHUM
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BApUAHTOM OCYINECTBIIEHUS] OENOK COAEPIKUT y4YacTOK TSDKEJIOW LENHd WMMYyHOTrJIo0yJInHa,
takoii kak CHI1-, CH2- wumu CH3-yuactok. B cooTrBercTBUM € OJHUM BapHaHTOM
ocymectBieHus Oenok comepxxut CH2- m CH3-y4yacTok mMMyHOrIOOyJIMHA YesOBeKa WM
rphi3yHa. B COOTBETCTBHM C OAHMM BApUAHTOM OCyIUeCTBieHUs Oenok comepkut CHI-,
CH2- u CH3-yu4acToK IMMYHOTJIOOYJIMHA Y€JIOBEKa MM IPhI3yHa. B COOTBETCTBHM C OIHUM
BAPUAHTOM OCYINECTBJICHUS] OeNOK comep kUt mapHupHbiii yuyacrok u CH1-, CH2- u CH3-
y4acTOK. B COOTBETCTBMHM C OJHUM BAapUAHTOM OCYLIECTBJCHHS OEJIOK COAEPIKUT
BapuabeNnbHBI JOMEH TSDKENIOW Ienu UMMyHorinoOynuHa. B coOTBeTCTBMH C OTHHUM
BAPUAHTOM OCYINECTBJICHUS OEJIOK COAEPKUT BapwaOeNbHBIH JIOMEH JIETKOH Lemu
UMMyHOIIIOOyJIMHA. B COOTBETCTBHU ¢ OHUM BapHUAHTOM OCYIIECTBIICHUS OEJIOK CONEpPIKHUT
BapuabenbHBIN TOMEH TSDKENOW Lend MMMYHOIJIOOYJIMHA W BapuabeNbHBIN JOMEH JIETKOM
Henu MUMMyHOrJIoOynuHa. B COOTBETCTBMM C OJHHUM BapHAaHTOM OCYIIECTBIEHHs OEOoK
NPEACTaBIACT COOONM AHTUTENO, TAKOE KaK AHTUTENO YeJIOBeKAa, aHTUTENIO TPbI3yHA MWIIH
XUMEPHOE aHTHUTENO YeJIOBEKa/TPhI3yHa (HAIIpPHMeEp, YeIOBEKa/MBIIIH, YeJIOBEKa/KPBICHI HIIH
YeJIOBEKa/XOMSIKA).

®dazy oOpa3oBaHHMs TPOAYKTa MOXKHO OCYUIECTBJISAITH B JoOoM  oObeme
KYJIbTUBHPOBAHHUS, OT CMECHUTEJIbHbIX KOJO WIM MeMKOB aisi Ouopeakropa Wave 1o
OJHOJIMUTPOBBIX OHOPEAKTOPOB M TMPOMBIIUIEHHBIX OHOPEaKTOPOB OOJBIIOro 0O0BEMA.
AHanorn4Ho a3y paspaliuBaHUsl CHCTEMbI MOCEBHBIX (EPMEHTEPOB MOXKHO BBINOJHSATH B
moOoM oObeMe KyJIbTHBHPOBAHUS, OT CMECUTENIbHBIX KOJIO MJIM MEIIKOB JUIsi OMopeakTopa
Wave o OnHONUTPOBBIX WK OoJiee KpymHbIX OuopeakTopos. Ilporecc B Gonbmom oObveme
MOKHO OCYINECTBJISATh B OoObeMe oT mpuOnmsurensHo 100 mutpo no 20000 guTpoB WM
Oonee. OAHO WM HECKOJBKO CPENCTB MOXKHO HCIOJB30BATH JUII KOHTPOJS OOpasOBaHHUS
Oenka, TAKMX KaK TEMIEpaTypHbIH CABUT WM XUMHUYECKYI0 MHAyKUMIO. Da3a pocTta MOXKET
NPOMCXOOUTh TPU OoJiee BBICOKOW Temriepatype, 4deM (asa oOpa3oBaHUs MPOAYKTA.
Hanpuwmep, ¢aza pocra MOKET MPOUCXOIUTH NPHU MEPBOH TEMIIEpaType, COCTABISIOMEH OT
npubnuzutensHo 35°C mo 38°C, u daza oOpa3zoBaHMsA NMPOAYKTa MOXKET MPOHCXOAMTDH MPH
BTOPOH TeMmmeparype, coctapisiomeii ot npubnmurensao 29°C no 37°C, HeoOs3aTenbHO OT
npudmutensHo 30°C no 36°C wumu ot mpubmusurensHo 30°C no 34°C. Kpome storo,
XUMHUYECKHEe WHAYKTOpbl oOpa3zoBaHusi Oenka, Takme kak kodeuH, OyTupar, TaMOKCU(EH,
SCTPOTeH, TETPALMKIINH, JOKCULIMKIINH U rekcameruiied Onc-aueramun (HMBA), moryT ObITh
nobaBneHbl B JOMOJHEHHE K TEMIIEPaTypHOMY CIBUTY, Iepel WM Iociie TakoBoro. Ecmu

UHIYKTOPBI OOABISIFOT IOCHE TEMIEPATypPHOrO CABMIra, TO HUX MOXKHO HO0aBJATH 4depes
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MHTEPBAJl OT OAHOTO 4Yaca A0 IATH AHEH MOocje TeMIEpaTypHOro CABHIa, HAIPHUMEp, Yepes
UHTEpBaJ OT OAHOIO 1O JBYX JHEH mocie temmneparypHoro cxasura. KynpTuBHpOBaHue
KJIETOK C 00pa3oBaHHEM IPOAYKTa MOXKHO IPOBOAMTH B BHIE CHCTEMbl HEMPEPHIBHOTO
KYJbTUBUPOBAHUS C MOANMUTKOMN, Kak B xemocrtare (cMm. C. Altamirano et al., 2001, Bpimue),
WA B COOTBETCTBHH CO CIOcoOoM nepuoauyeckoit noanurku (Huang, 2010, Beiue).
Hacrosiiee nzoOpereHue siBIsieTCsl TOJE3HbIM /ISl MTOBBIIEHUsT 00pa3oBaHusi Oenka B
pesyabTaTe CrnocoO0OB KyJIBTUBUPOBAHHS KJIETOK. JIMHMM KIETOK, UCIONb3yeMble B
HACTOSIIEM M300PETeHWH, MOXKHO TEHETUYECKH CKOHCTPYHUPOBATh [UJIA SKCIPECCHH
MOJIMIENTHIA, MPEACTABISIFOINEr0 KOMMEPYECKHI WM HaydHbIi HHTEpec. | eHeTmueckoe
KOHCTPYUPOBAHHE JIMHUM KJIETOK BKJIIOHUaeT B ceOsi TpaHchekumoo, TpaHCHOPMAIHIO HITH
TPAHCAYKLHUIO KJIETOK PEKOMOWHAHTHOH MOJUHY KJICOTHIHOW MOJIEKYJIOH, HJTH HHBIM 00pa3oM
U3MEeHEeHHe (Hampumep, ¢ MOMOIIBI0 TOMOJOTHYHONH PEKOMOMHALINY U aKTHBALWU T€HOB HIIH
CIMSTHUSI PEKOMOMHAHTHON KIJIETKH C HEPEKOMOWHAHTHOW KJIETKOI), C TeéM, YTOOBI BBI3BIBATH
SKCIIPECCHIO KJIETKOH-XO35MHOM JKEJIAeMOro pekoMOWHaHTHOro nosmnentuaa. CrnocoObl u
BEKTOPBl ISl TEHETUYECKOrO KOHCTPYHMPOBAHUS KIJIETOK WM JIMHUM KIETOK C LENbIO
SKCIIPECCHH  MPEACTABISIIOIIEr0 MHTEPEC IMMOJHIENTHAA SIBISIOTCS  OOLIeM3BECTHBIMU
CIELMANNCTY B JAHHOH 00JacTH, Hampumep, pa3iuyHble MeTOAMKH mpuseneHsl B Current
Protocols in Molecular Biology. Ausubel et al., eds. (Wiley & Sons, New York, 1988, u
eXXeKBapTalbHble OOHOBIIEHHBbIE Bepcun); Sambrook et al., Molecular Cloning: A Laboratory
Manual (Cold Spring Laboratory Press, 1989); Kaufman, R. J., Large Scale Mammalian Cell
Culture, 1990, pp. 15-69. bonbuioe pazHooOpasue JTUHHUI KJIETOK, MOAXOMSIIUX JJIs pOCTa B
KYJIbType, SBJISIETCSI JOCTYNHBIM M3 AMEpPUKAHCKOW KOJUIEKIIUH THIIOBBIX KYJBTYD
(Manaccac, Buprunusi) m OT KOMMEpPYECKHX IOCTABIIMKOB. [IpUMephl JMHHUIA KJIETOK,
IIMPOKO MCIIONIb3yEMbIX B IPOMBIIIJICHHOCTH, BKJIFOUAIOT B ce0s1 inHnu kietok VERO, BHK,
HeLa, CVI (B Tom uucne Cos), MDCK, 293, 3T3, nuHuu kietok Muejaomsl (Hampumep, NSO,
NSI), knerku PC12, WI38 u kietku simuanka kuraiickoro xomsiaka (CHO). Knerku CHO
IIAPOKO HCIIONB3YIOTCS JJIsl TIOJMYYEHHUS CIOXKHBIX PEKOMOMHAHTHBIX OENIKOB, TaKHX Kak
LIUTOKUHBI, (pakTopbl cBepThIBaHMs KpoBH U aHTuTena (Brasel et al. (1996), Blood 88:2004-
2012; Kaufman et al. (1988), J.Biol Chem 263:6352-6362; McKinnon et al. (1991), J Mol
Endocrinol 6:231 -239; Wood et al. (1990), J Immunol. 145:3011-3016). MyTaHTHbIE JTUHUH
KJIETOK ¢ HepocTtaTouHOCThIO peayktasel (DHFR) (Urlaub et al. (1980), Proc Natl Acad Sci
USA 77:4216-4220), DXBI 1 u DG-44 sBRstOTCS KeNaTeIbHBIMU JIMHUSIMHU KJIETOK-XO0351€B

CHO, nockonbky 3¢ dexruBHas nomiexkammas cenekunu no DHFR u ammmndukanum cucrema
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SKCIPECCHH T'€HOB B 3THUX KJIETKaX OOECIeuHBaeT HKCIPECCHI0 PEKOMOMHAHTHOrO Oejika Ha
BeicokOoM ypoBHe (Kaufman RJ. (1990), Meth Enzymol 185:537-566). Kpome Toro, ¢ aTumu
KJIETKAaMH JIETKO palOoTaTh B KAa4eCTBE AATE3UBHBIX MJIM CYCHEH3UOHHBIX KYJbTYp U OHH
XapaKTEPU3YIOTCSI CPABHUTENIBHO BBICOKOW reHeTnueckoi crabunbHocThi0. Kietku CHO u
Oenky, peKOMOMHAHTHBIM O0pPa30OM 3KCIpEeCcCUpyeMble MMHU, ObUTH TOAPOOHO OMUCAHBI H
ObUTH OHOOpeHbI Ui MPUMEHEHHs] B TPOW3BOACTBE ISl KIMHUYECKHUX HCCIEIOBAHUHN U
KOMMEPYECKOM MPOU3BOICTBE PETYJISITOPHBIMH OpraHamMu. B COOTBETCTBHMHU C HEKOTOPBIMH
BapuaHtamu ocyuectsieHusi nuaun kKietok CHO mpencraBnistoT coOOi JIMHUM KJIETOK,
ONMHUCAHHBIX B MyOJuKanusx 3asBku Ha Bbigady mateHta CIIIA NeNe 2010/0304436 Al,
2009/0162901 A1 u 2009/0137416 Al, u narentax CIIIA NoeNe 7455988 B2, 7435553 B2 u
7105348 B2.

Hacrosinee u3o0OpereHne He OrpaHH4eHO B OObeMe KOHKPETHBIMH BapUaHTaMH
OCYLIECTBJICHUsI, OMUCAHHBIMH B HACTOALIEM JOKYMEHTE, KOTOpble MNpPEAyCMOTPEHbI B
KaueCcTBe MJUTIOCTPALIUI OTAENbHBIX ACMEKTOB MJIM BAPUAHTOB OCYLIECTBIICHHs HACTOSILLIETO
n3o0perenns. PYHKUMOHANIBHO pABHOLIGHHBbIE CHNOCOOBI M KOMIIOHEHTHI HAXOMASTCS B
npenenax oObeMa HACTOALEro u3o0peTeHus. PasnmudHble MOOU(UKALMKA HACTOSIIErO
U300peTeHrs, B JOMOJHEHWE K ONHCAHHBIM B HACTOSALIEM JOKYMEHTE, OYEBHIHBI
CIeLUaJuCTaM B JaHHOW OOJNAaCTH MCXOHAs U3  BBIUICHU3JIOXKEHHOTO ONUCAHUS H
CONPOBOXKAAOIMX uepTerkeidl. Takue Momudukaumu BXOAIT B O0BEM HACTOSIIETO

n300peTeHusL.

[TPUMEPHI

INPUMEP 1

IloBblmeHHBbIE TUTPHI AHTHTEJI B pe3yJbTaTe 100aBJIeHHUS TAYPHHA

IIpumep 1A

BbicoxkonpoussoauTe/ibHOE KYJbTHBHPOBAHHE BO BCTPSIXHBAaeMoil KoJ10e

BerpsixuBaemble konObl Ha 250 Mul 3aceBajiv KyJbTYPOH JJIsl OCEBA JIMHUU KJIETOK,
o0pa3yromux MOHOKJIOHaNbHOe aHTuTe 0 (Abl), monyuenHoit w3 CHO-K1. BaeceHHble
KJIETKH BBIpALMBAIU MpU Temmnepatype 35,5°C B TeueHue CeMHaILaT THEeHW U MOAMUTHIBAIN
INIIOKO30M M APYTMMHU  JONOJHUTEJIBHBIMUA IHUTATENIbHBIMM  BELIECTBAMH, IO Mepe
HeoOxomumocTH. KieTku BeIpamuBaid B XUMHYECKH ONpenaesieMoil (He coaeprkamieit

THIPOJIM3AT 1 OECCHIBOPOTOYHOM) OCHOBHOM cpere.
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Kaxnayro konby mnst xynbtyp audo He pononHsu (kosida la), mubo nomonusnu 1 MM
taypuHa B 0-i1 neHsb (komnba 1 b).
Tabnuya 2
Cpennue Tutpel anturena 3a 17 nueit (/1) 1 npumepHoe nosbiieHne THTpoB (%)

OTHOCUTEJIBHO UCXOOAHOI'O YPOBHA

Konba JloGaBka k cpene Tutp Abl
la be3 nobdaenenus™ 7,3 r/n
1b Taypun 7,9 v/n* 8%

*KOHTPOJIb UCXOAHOTO YPOBHS At % MOBBIMEHUS THTPA; Kojba 1b mo cpaBHEHHIO C
TUTPOM B cpere Oe3 nodasienus (konbda 1a).
~Paznuure B KOHEYHOM TUTPE MEXAy KyJbTypoil Oe3 nolaBieHus u ¢ nodaBieHHEM

SIBJISIETCS] CTaTU4YeCKH 3HaYnMbM (p < 0,05).

3HaueHUs TUTPOB PACCUMUTHIBAIA UCXOAs W3 Oejka, codpaHHoro B 17-i1 neHb, U OHH
SIBJSTUCH CTaTUCTHYeCKH 3Ha4yuMbiMH (p < 0,05) Mo CpaBHEHHIO C HMCXOOHBIM YPOBHEM.
Kynpryper ¢ noOaBneHHMeM TaypuHa XapakTepU3OBAIUCh B LeJoM 8% MOBBILICHHEM

KOHEYHOTO TUTpa OeJKa 1o CPaBHEHUIO € KyJIbTypaMu 0e3 1o0aBieHus.

IIpumep 1B

HacroabHble 6nopeakTopsbl

B aHanorn4HOM mpumepe, HO MPH MPOU3BOACTBE OONbLIEr0 00bemMa, OHOPEeaKTOpPhI Ha 2
J 3aCeBAIM W3 KyJbTYpPbl Ui TOCEBA JIMHUHM KJIETOK, OOpa3yrOIIUX MOHOKJIOHAJbHBIE
antutena (Ab2, Ab3 wmu Ab4), nonyuennoii w3 CHO-K1. 3acesHHBIE KyJbTypBI
BeIpaiquBaid npu Temmeparype 35,5°C, 3agannom 3Hadennmun DO 40,4% u obOwveme
Oapboraxnoro Bos3ayxa 22 ky0. cm B Teyenue 14 gneit. IIpouecchl B ciyuae Ab2 u Ab3
XapaKTEPU30BAINCh 3aJaHHbIMU 3HadeHusMu pH, cocrasmsaromumu 7,0 = 0,15, B TO Bpems
Kak mporecc B ciydae Ab4 xapakTepu3oBaJICs 3aJaHHBIM 3Ha4YeHHeM pH, cocraBisrommm
7,13 £ 0,27. I' mroK03y, MTPOTUBOBCIEHUBAIOLIEE CPEICTBO U OCHOBHYIO MOANMUTKY MOJABAJIH B
OuopeakTopsl MO Mepe HeoOxomumocTH. KynpTypsl BelpammuBain B cpeae 0e3 moOaBieHus
(Ouopeakrtop 2a, 3a, 4a) WK BeIpAIIUBAIIN B cpeae ¢ nodasieHueM mpudausuTenpbHo 1 MM

taypuHa (Ab2 u Ab3) unu B cpene ¢ nobasneHneM npudbnusutenbHo 3 MM TaypuHa (Ab4),




43

nobasnsiemoro B 0-fi nmeHp oOpasoBaHust mnpoxykra (Omopeakropel 2b, 3b u 4b
COOTBETCTBEHHO).

Brixon (Tutp) antuTen cocrasisul 6,4 r/n B ciydae KJIeTOK, oOpasyromux Ab2, B TO
BpeMsl KaK KJIETKH, BbIPAIMBaeMble C TaypPHHOM, naBanu 8 1/ Oenka. 24% mnoBbIIIEHHE TUTPA
IO CPAaBHEHHIO C KJIETKAMH, BBIpAIIUBACMBbIMU Oe3 n00aBJIE€HHsI TaypuHA, SBISIIOCH
cratucTudecku 3Ha4UMbIM (p < 0,05). OOpasyrommecs: KOHEYHbIE TUTPHI B CIIy4ae KyJbTYp,
obpasyrommx Ab3, u KynbTyp, oOpasyromux Ab4, Taxke Obutn 3HaunMo Beime (p < 0,05)
yepe3 14 gueit (11% u 20% COOTBETCTBEHHO) MO CPABHEHUIO C KyJbTypaMu 0e3 noOaBIeHHsI
taypuHa. Cm. Tabmury 3.

Tabnuya 3

Cpennue TuTpbl anTHTEN 32 14 nHEH (1/11) U npuMepHOe NoBbIeHne TUTPOB (%)

OTHOCHUTEJIBHO UCXOJITHOTO YPOBHS

No No No
JloGaBka k cpeyie Tutp Ab2 Turp Ab3 Tutp Abd
OnopeakTopa OnopeakTopa Ouopeakropa
Bes noGasnenms™ 2a 641/ 3a 6,61/ da 441/
Taypux 2b o 24% 3b 730 | 11% 4b 53 | 20%

*Cpena 6e3 nmoOaBieHHs MPENCTaBJsieT COOOH KOHTPOJIb MCXOAHOTO YPOBHSA st %
NOBBIIIEHHSI TUTPA, I7ie % MOBBILIEHNUs TUTPa B OnopeaxkTopax 2b, 3b mm 4b % cpaBHHUBarOT
c TUTPOM B cpene Oe3 nobasneHus (Ouopeakropsl 2a, 3a uin 4a COOTBETCTBEHHO).

~Pa3nmuuusi B KOHEYHOM TUTPE MEXIY KyJIbTypamu ¢ noOaBieHueM u Oe3 nobOaBieHUs

SIBJISTFOTCSI CTaTH4YecKH 3HaYnMbIMHE (p < 0,05).

JIMHAMUKYy TO OTHOLICHHIO K THUTPY OeJika OTKJAAbIBAIM Ha Tpaduke B Ciydae
KYJbTyphl, oOpasyromieir Ab3, u 3HauMMOe yBeIHuUeHHe THUTpa Oeika B pe3ysbTaTe
nobaBneHust TaypruHa HAOJFONAH B KAXKIbI IeHb KyJIbTUBUPOBAHMS, HAUNHAS C 6-TO JTHS.

Tabnuya 4
[ToBpnueHue TuTpa aHTUTEN (T/11) B pe3ysibTare 100aBIEHHs TaypHUHA B XapaKTEPHbIE

BPEMCHHBIC TOUKU

buopexrop | JloGaBka k cpejie Turp Ab3 B 6-it AcHE Turp Ab3 B 9-if 1eHEL Turp Ab3 B 14-i1 1eHp
3a Bes nobGasnenus* 1,7 t/n 4.1 1/n 6,6 /1
3b Taypun 1,91/n 12% 5.3 o/’ 29% 7.3 o/’ 11%

*TIpumepHoe noBbimeHue (%) 1Mo CpaBHEHUIO CO cpenoi 0e3 nodaBneHus, COOpPaHHON B

TOT K€ ICHb.
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~ToBbllIeHNE TUTPA NPU 10OABIEHUN TaypUHA SIBISIETCS CTATUCTUYECKH 3HAYMMBIM (P

< 0,05) o cpaBHEHUIO C KyJIbTYypOi Oe3 nodaBiIeHus.

3HauMMOe TOBBIIEHHE TUTPA MOIJIM HAOMIOAATh B KYJbType-POAYLEHTE yxKe Ha O-i
nenb (12% mnoBbIIEHHE IO CPABHEHUIO C TOW k€ KyJbTypoil 6e3 nobasnenus taypuna). Cu.
takke purypy 1. MakcumanbHOE pa3iuyue B TaKOW OUHAMUKe HaOJromanud Ha 9-i neHb
(3Hauumoe (p < 0,05) moseimenue Ha 29% B OuopeakTope 3b MO CpaBHEHUIO C 3a), H
3Haunmoe (p < 0,05) momwimenune tutpa Ha 11% Habmomanu B mocnenHuil neHb (14-i)
KYJIbTHBHPOBAHUSI.

[IpeumymectBa obpa3zoBanus Oenka mpu M00aBIEHUH TaypuHA HAOIOIANIU B CiIydae

pa3nn4HbIx 00beMoB (mpumep 1A u 1B) u pa3nuysbIX TuHUHR KiieTok (mpumep 1B).

IMPUMEP 2

YcroiiunBass NPOAYKTHBHOCTb NPH H3MEHEHHHM KOHLEHTPALMH TAypHHA NpH
BBICOKOINPOH3BOAUTEIbHOM KYJbTHBHPOBAHUH BO BCTPSIXUBAaeMOH KoJ10e

YcroitunBocTh TUTpa O€NKa HCCIEAOBANIM NPU HM3MEHEHUHM KOJIMYECTBA TaypHHA,
nobasnsemMoro k KyibTrype B 0-H neHb oOpasoBaHus mpoaykra. BerpsxuBaemble konObl Ha
250 M 3aceBayl KyJbTYpOHM AJIA IOCEBA JIMHUHM KJIETOK, OOpa3yroIUX MOHOKJIOHAJIbHOE
aatuteno (Abl), nonyuennoit u3 CHO-K1. BHecennble knetku BeipamuBanu npu 35,5°C B
TE€YeHHE 4YeTbIPHAAUATH JHEH U MOANMUTHIBAIM INIIOKO30M U APYTUMH AONOJHUTENbHBIMU
NHUTaTEeJIbHBIMU BELIECTBAMHU, IO Mepe HeoOxoauMocTu. KieTku BhIpalmuBaiyu B XUMHYECKH
onpenensieMoit (He coaepkaineil THapoU3aT U OECChIBOPOTOYHOM) OCHOBHOM cpere.

Kaxxmast xynbTypa He comepskana TaypuH (0e3 moOaBieHUs) WM COMEpIKajla TaypHUH B
koHueHTpauusax 0,1 MM, 0,3 MM, 0,5 MM, 0,7 MM, 1 MM, 3 MM, 5 MM, 7,5 MM unu 10 MM.

Tabnuya 5

Cpennue Tutpbl anTHTENA 32 14 nHei (/) aus KynbTyp, gononHseMsix ot 0,1 1o 10 MM

TaypuHa
BerpsixuBaemast konba JlobaBka k cpene Tutp Abl
Sa be3 nobapnenus™ 6,5 r/n
5b 0,1 MM TtaypuHa# 6,7 r/n 3%
5¢ 0,3 MM Taypuna” 6,8 r/n 5%
5d 0,5 MM taypuna” 6,9 r/n 6%
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Se 0,7 MM Taypuna” 7,0 r/n 8%
5f 1 MM Taypuna” 7,0 r/n 8%
S5g 5 MM Taypuna” 7,1 r/n 9%
5h 7,5 MM Taypuna” 7,1 r/n 9%
51 10 MM Taypuna’ 7,1 t/n 9%

*Cpena 0e3 nmoOaBjieHMsI TIPEACTABJISIET COOOM KOHTPOJIb HMCXOMHOIO ypOBHS st %
TMOBBILICHUSA TUTPA.

#PaS.HI/ILII/Ie B KOHCYHOM TUTPE ABJIACTCA CTATUCTHYCCKU 3HAYUMBIM IO CPABHCHUIO C
KoHTposieM Oe3 nobasnenus (p < 0,1).

"Paziuuie B KOHEUHOM TUTPE ABIKCTCA CTATUCTUYCCKU 3HAYHMMbIM IIO CPABHCHHUKO C

KoHTposieM Oe3 nobasnenus (p < 0,05).

IToka3aHO, YTO M3MEHEHHE KOJU4YecTBa NOOABKM TaypHHA yCTOHYMBO IMPHUBOAMIO K
BBICOKHM THTpPaM, €CJIM TaypHH J00aBJSsUTH B JUANa30He OT 1o MeHblieid mepe 0,1 MM no 10
MM. KoHeuHble TUTPBI B Clly4dae YCIOBUH C AOOaBIEHHEM TaypHUHA 3HAYUMO OTJIMYAINCH OT
ycnoBus Oe3 noOasneHusi. B ciaydae nobasnenust 0,1 MM taypuna ormedanmu p < 0,1, B TO

BpeMsi Kak B ciydae nodasienus ot 0,3 MM no 10 MM Taypuna ormeuanu p < 0,05.

MNPUMEP 3

Hccaenopanne H3MeHeHHUsI rpajpukon HOANUTKH TAYPHHOM npu
BBICOKONMPOU3BOAUTEIbHOM KYJIbTHBHPOBAHHH BO BCTPSIXUBAEMOI K0JI0€

MNPUMEP 3A

JloGaBjieHHe TaypuHa BO BpeMs (a3bl pa3spalIUBAHUS CHCTEMbI MOCEBHBIX
({pepmenTepos

[IpenmymectBa noOaBieHUs TaypuHAa K KyJbType BO BpeMsi (pasbl pa3paliiBaHUs
CHCTEMBbl TIOCEBHBIX (DEPMEHTEPOB OIpPENENSIM B MOAEIH BbICOKONPOU3BOAUTEIBHOTO
KYJIbTUBHPOBAaHUSI BO BCTpsixuBaeMon kojbe. B kombe 6a (tabmmua 6) knerku CHO,
obpasyromme Abl, pasmMopakuBaiu B XHMHYECKH OMNpenenseMoil (He coaepsKaiien
ruapoim3aTa U OecCHIBOPOTOYHOM) OCHOBHOW cpene, nomojHsemMoir 1 MM  TaypuHa.
KoHnenTpauuio TaypuHa OCHOBHOH cpenbl moanepkuBanu npu | MM Bo Bcell dase
paspamuBanusi. Bo BpeMsi oOpa3oBaHMs MPOAYKTAa OCHOBHYIO CPeAy Ul KYJbTHUBHPOBAHUS

pononHsau 1 MM Ttaypuna B 0-ii neHb. ['IOKO3y M OCHOBHYIO NOINUTKY IMHUTATENBbHBIX
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BEIECTB IIOJIABAIM IO Mepe HEOOXOAMMOCTH B TeueHHe |7-1HEeBHOro oOpa3oBaHUs
IPOAYKTA.

Knerku konObr 6b BblpamuBamu B He copepkaieil taypun (6e3 npoOasneHwus)
XUMHYECKH OmpenaessieMoil (He comepskaineil rumponuzata U 0ecCbIBOPOTOYHON) OCHOBHOM
cpene BO Bceil (ase paspalimBaHMsA CHUCTEMBl IOCEBHBIX (epmeHnTepoB. Ha 0-if nenb
o0pazoBaHMsI MPOAYKTAa OCHOBHYIO Cpeay Ui KYJbTUBHUPOBAHUS NONONHsIM | MM TaypuHa.
B Teuenme 17-pHeBHOrO 0O0pa3oOBaHUS MPOAYKTAa TJOKO3Y W OCHOBHBIE TMOAIHTKH
MUTATEJIbHBIX BELIECTB MOJABAIU 110 MePe HEOOXOAMMOCTH.

Tabnuya 6
Cpennue TUTpbl aHTUTENA 32 17 AHEH 071 KyJIbTyp, HonoiaHseMblx 1 MM TaypuHa BO BpeMms

pa3IM4HBIX (a3 mpouecca

BcerpsixuBaemas
Hobasnenne 1 MM TaypuHa Tutp Abl
Konoa
6a ®Da3bl paspaliuBaHus CUCTEMBI IIOCEBHBIX 7,7 t/n
(bepMeHTepOB U 00Pa3OBaHMS TPOAYKTA
6b Tonbko ¢aza oOpazoBaHus MPOAYKTA 7,8 r/n

Paznuuus B koHeuHoM THTpE (17-1 €Hb) HE ABISIOTCS CTATUCTUYECKU 3HAYUMBIMH (P

>0,1).

3HaueHus KOHeUHbIX (17-f neHb) TUTPOB I 00OMX ycioBui (noOaBieHHe TaypuHA
TOJIBKO NpU 0Opa3OBaHMU NMPOAYKTA MM COBMECTHO B CHUCTEME IOCEBHBIX (DepPMEHTEPOB U
npu 00pa3OBaHUU MPOAYKTA) SBJISIOTCS aHANTOTHYHBIME. OOpas3yroIInuecs TUTPbI HE SIBJISIOTCS
cratuctudeckn 3HaunMmbiMH (p > 0,1). IlpeumymectBo noOaieHusi TaypuHa B (dase
paspaliBaHusi CUCTEMbl MOCEBHBIX (DEPMEHTEPOB SIBJSIETCS] AHAJOTHYHBIM J100ABJIEHHIO

TaypuHa B (aze oOpa3oBaHUS MPOIYKTA.

ITPUMEP 3B

N3menenue rpadgpukoB NOANUTKH TAYPHHOM BO Bpemsi (a3bl o0pa3oBaHus
NPOAYKTA

JUist onpeneneHnst TOro, OKa3bIBAJIO JIH KaKOe-INOO BIUSHUE N3MEHEHHE CTaHAAPTHBIX
rpadIKOB MOANUTKH TaypUHOM Ha TUTP OeJKa B Ciydae KyJbTyp ¢ I0OaBJICHHEM TaypHHA,
MIPOBOJAMIIN JOMOJHUTEIbHBIE SKCIIEPUMEHTBI B aHAJIOTUYHBIX KyJIbTypax BO BCTPSIXUBAEMBIX

Konbax, B KOTOpbIX BbIpamuBanu kietkn CHO, obpasyromue Abl. Knerku noasepranu
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Pa3JINYHBIM YCIOBHSIM KyJIbTUBUPOBAHHS, AHAJIOTUYHBIM MPUMEpPY 2, TAe rpaduk MOAMUTKH
ObUT QHAJIOTUYHBIM JIO TOTO, KaK J00ABISUIM OCHOBHYIO TOAINUTKY IJIFOKO3bI/IUTATENbHBIX
BELECTB 110 Mepe HEOOXOIUMOCTH.

Kynbrypsl, obpasyromue Abl, nmomomHsuin cymmapHo 5 MM TaypuHA. AHAJIOTHYHYIO
nponyktuBHOCTH (7,1 r/71, 6,8 /1 1 7,0 /1) HabMoAaMM PU U3MEHEHUU TPaGUKOB MOIMTUTKH
TAypUHOM. 3HAU€HUS TUTPOB, CPAaBHHUBAEMbIE B JAHHOM JKCIIEPUMEHTE, CTaTHUCTUYECKH He
pazruasuch (p > 0,1) (cm. Tabmuiy 7).

Tabnuya 7
Cpennue Tutpel aHTHTEN 32 14 nHEl (/1) U1 KyIbTyp, JOMONHAEMBIX S MM TaypuHa MpH

U3MEHEHHNHU TpaduKoB

I'paduk noanuTKH TaypUHOM Turp Abl B 14-1i neHp
5 MM B 0-i1 neHp 7,1 t/n
1 MM B 0-i1, 3-i1, 5-i1, 7-i1, 10 gaHU (CyMMapHO 6,8 r/n
5 MM)
1 MM B O-fi gewp, 2 MM B 7-H, 10-i1 nHU 7,0 t/n
(cymmapno 5 MM)

Paznuuus mexxny 3HaueHusIMU B 14-i1 1eHb He ABISIOTCS CTATUCTUYECKH 3HAYMMbIMU (P

>0,1).

I'paduky mOANMUTKY TaypUHOM KaK HE OKa3bIBAJIN HUKAKOTO OTPULATENBHOrO 3¢ dexTa,
TAaK W HE U3MEHSJIM pe3yJbTaTa B Clydae, Korga poOaBieHune TaypuHa ObUIO
NPEANOYTUTENIbHBIM JUIl BBIXOAA MpoaykTta. Takum oOpazom, nobaBlieHHE TaypHHA MOXKHO
BBINOJIHATH OAMH pa3 B 0-1 AE€Hb, I BBINOJHATh B MOCHENyIOIUe THU (a3bl 00pasoBaHUs
NPOAYKTAa, WM MOXKHO BBINIOJHATh YEPE3 HECKOJbKO HWHTEPBAJIOB BO BpeMsi (hasbl

o0pa3oBaHUsI MPOIYKTA.

ITPUMEP 4

N3mepenne aMMHAYHOr0 NMOGOYHOr0 MPOAYKTA MPH BBICOKONPOU3BOAUTEJIHLHOM
KYJbTHBHPOBAHUH BO BCTPSIXHBAaeMoii KoJ0e

ConepxaHne aMMHMA4HOTO MPOOOYHOrO MPOAYKTAa u3Mepsim depe3 14 nHel
KYJIbTUBHPOBAHUS, MPOBOAMUMOIO AHAJOTHYHO MPHUMEPY 2, Ui KYJbTyp € Ao0aBieHuEM

taypuna kietok CHO, obpasyrommx Abl. Kietku noasepraniu pasiudHbIM YCIOBHSIM




KYJIbTUBUPOBAHUS, AHAJIOTUYHBIM

TJIFOKO3BI/TIUTATENIbHBIX BEIIECTB JOOABIISUIU 110 Mepe HEOOXOAUMOCTH.
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BBINICOIMUCAHHBIM, rac OCHOBHYIO MOAIUTKY

Tabnuya 8
Cpennee conep:xanue u cHmxenue (%) ammuaka 3a 17 qaeit (MM)
Jlo6aBka k cpene Ammuak B Abl
be3 nobGapnenus™ 2,56 uM
Taypun 1,73 MM” -32%

*KOHTPOJIb UCXOIHOTO YPOBHS ISt % CHIKCHUS aMMHAKa, yCJIOBHE C N0OaBJIEHUEM

TaypHHA 10 CPAaBHEHUIO C COAEPKAHNEM aMMHaKa B cpene 0e3 nobaBieHus.

ACHIKEHHE KOHLIEHTPALMH aMMHAaKa SIBJISIETCS CTaTUCTHYECKH 3HaYuMbM (p < 0,1).

B «knerkax, oOpasyromux Abl, nobaBreHue TaypuHa B Ccpene IMOANEPKUBAIIO

HOPMAJIbHOE TMPOAOJDKHUTCIBHOC KYJBTHUBUPOBAHUE, TMPU 3TOM COACPKAHUE aAMMHAYHOTIO

NpOAYKTa CHUKAIOCh Ha 32%. CHIDKEeHHE KOHIICHTPAIK aMMHaKa B pe3yJibTaTe JOOaBICHHUS

TaypUHA SIBJISIETCS CTATUCTHUYECKU 3HAYUMBIM (p < 0,1).

Hacrosimmee n3oOpereHne MOXHO OCYIIECTBJISITh B JAPYTMX KOHKPETHBIX BapHAaHTaX

OCYILIECTBJICHHUSI.




POPMYJA U3OBPETEHUA

1. Cnoco® KyJNbTHBUPOBAHHS PEKOMOMHAHTHBIX JYKAPUOTUYECKUX KIETOK C IENbI0
MOBBIIICHUST O0Pa30BaHMs MPEACTABJSIFOIIETO MHTEPEC PEKOMOWHAHTHOTO O€ka, BKIIFOYAFOLIHIA
CTaIUHU:

(a) pa3MHOXeHUsT PeKOMOMHAHTHBIX SyKapUOTHYECKUX KIIETOK B ONpenessieMOl cpene A
KYJIbTUBUPOBAHUS KJIETOK BO BpeMst (pa3bl pOCTa, TA€ YKa3aHHAsI Cpeaa sl KYJIbTHBHPOBAHUS KJIETOK
HE COIEPIKUT TJIyTaMHH,

(b) noGasnenus B onpenessieMyro cpeny IJIsl KyJIbTUBUPOBAHUS KJIETOK OT MPUOIU3UTEITBHO
0,1 MM no mpubnuzurenbHo 10 MM L-TayprHa U OMHOTO MM HECKOJIBKUX U3 Cieaytoinero: ot 0 MM
1o 11,2 MM ananusa, ot 2,4 MM 1o 11,9 MM aprununa, ot 1,3 MM go 33,3 MM acnaparuna, ot 1,5
MM 1o 93,9 MM acnaparuHoBoi kUcaoThl, OT 1,1 MM g0 19,9 MM nucrenna, ot 1,4 MM no 47,6 MM
Iy TAMUHOBOW KUCJOTHL, OT 0 MM 10 16,7 MM rnunusa, ot 1 MM g0 9,5 MM ructuansa, ot 1,5 MM
1o 22,9 MM wuzoneiiiiuaa, ot 1,5 MM no 38,1 MM neitiiuna, ot 2,7 MM g0 24,6 MM nusuna, oT 1,3
MM 1o 13,4 MM meTnonuHa, ot 1,2 MM 1o 18,2 MM ¢enmnananuna, ot 1,7 MM 1o 26,1 MM niposuHa,
ot 1,9 MM 10 57,1 MM cepuna, ot 1,7 MM 1o 33,6 MM tpeonuHa, ot 0,5 MM o 14,7 MM Tpunrodana,
o1 0,9 MM go 22,2 MM tuposusa u ot 1,7 MM po 34,1 MM Banuna, u

(c) aKcmpeccHH TMPEACTABISIOLIEr0 HMHTEPEC PEKOMOWMHAHTHOro Oejka BO Bpemsi (asbl
00pa3oBaHus MPOAYKTA,

rae nobaBieHue L-taypuHa MOBBIIAET THTP MPEACTABIISIONIErO HHTEPEC PEKOMOWHAHTHOTO
Oenka Ha 1o MeHblIel Mepe 3% Mo CPABHEHHUIO C KJIETKAMU, SKCIPECCUPYIOIIUMH MPEACTABIISEO LM
UHTEpeC PeKOMOMHAHTHBIN OeNoK B cpefe I KyJbTUBHPOBAHUS KIIETOK, copepskaeii meHee 0,1
MM L-taypuHna.

2. Cmocob mo m 1, roe ykasaHHas cpena il KyJbTUBUPOBAHUSI KJIETOK SIBJISIETCS

>
0eCcCBhIBOPOTOUHOM.

3. Crmocob mo m. 1, rme obinee KOJIMYECTBO AMHHOKHCIOT WIIM COJied aMHUHOKHMCIIOT HE
npespimaer 115 MM.

4. Crioco0 mo 1. 1, TONMOJHUTENBHO BKIIFOYAIOIIHNIA CTAAUI0 JOOABIEHUS B YKa3aHHYIO Cpeay
AUt KyJIbTUBUPOBaHUS Ki1eTok < 16 r/n rugponusara.

5. Criocob 1o 1. 1, TOTONHUTENIbHO BKITIOYAOIINUN CTAIUI0 J00ABICHHS B YKa3aHHYIO Cpeay
AJIsL KyJIbTUBUPOBAHUSA KJIETOK YKUPHBIX KUCJIOT.

6. Cnioco0 o 1. 1, JOMONMHUTENBHO BKIFOYAINIHUN CTAAUI0 AO0OABIEHUS B YKA3aHHYIO CPEny

AJI KYJBbTHBHUPOBAHUA KJICTOK HYKJICOZUAOB, BKIIIOYANOIIHUX OAWH WJIHM HECKOJIbKO U3 CICAYHOIIUX:
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aJIeHO3WH, T'YaHO3HH, UNTHIWH, YPUIUH, TAMUIANH U TUIIOKCAHTHH.

7. CriocoO 110 1. 1, TOMONHUTENPHO BKIFOYAIOIINI CTaaI0 JO0OABIEHUS B YKA3aHHYIO CPeay
IJISL Ky IBTUBUPOBAHUS KJIETOK COJIEH KajbLiust, MarHus u gocdara.

8. Crocob no 1. 1, rae nobaeneHne TayprHa JOMOJIHUTEIBHO MPOBOMAT 110 MEHbIIEH Mepe
TPY AONOJHUTENBHBIX pa3a BO BpeMs (a3pl 00pa3oBaHUsA MPOAYKTA.

9. Cnoco6 mno m. 1, rae mobaBieHHe TaypHHA MPOBOAST KaKAbIH I€Hb BO BpeMs (a3bl
00pa3oBaHus POAYKTA.

10. Crioco6 mo m. 1, rme mpeacTaBisIFOIUI UHTEPeC PEeKOMOMHAHTHBIN OeJIOK BBIOpaH U3
rpymbl, cocrositel uz Fc-cnutoro Genka, peuentopuoro Fc-cauroro Genka, antuTena, pparMeHra
a"TuTena u cauroro oenka ScFv-Fe.

11. Crioco6 o 1. 10, rae mpeacTaBisOIUN HHTEPEC PEKOMOMHAHTHBIN OEJIOK MPeACTaBIIsSET
co0oti antuTeno K paktopy pocra suaotenus cocynos (VEGF) wiu peuentophsiii Fe-cnutsiii 6enok
antutena k VEGF.

12. Cniocob mo n. 1, rae npeAcTaBsIOLINI HHTePeC PeKOMOMHAHTHBIN O€JI0OK MPeaCTaBIIsIeT
coboit agpubepuent.

13. Criocob mo 1. 1, rae B onpenessieMyro Cpeay IJsl KyJbTUBHPOBAHUS KJIETOK JOOABISIOT
ot npubmmsurensHo 0,09 MM o npubmusutensHo 0,9 MM OpHUTHHA.

14. Crioco0 1o 1. 1, rae syKapuoTHYECKHE KIIETKU NPEACTaBIsOT coboit knetku CHO.

15. Cnocob no 1. 1, rae ykasaHHbIE KJIETKH [TOAEPKUBAIOT IIPU IIepBoi Temrepatype ot 35°C
no 38 °C Bo Bpems ¢asbl pocta u Bropoil temmneparype ot 29 °C nmo 37 °C Bo Bpems dasbl
o0pa3oBaHus POAYKTA, IIe TIepBasi TEMIIEPATypa BBIIIE, YeM BTOpasi TEMIIEPaTypa.

16. Cnioco6 o 1. 1, rae noGasnenne L-tayprHa CHIDKAET KOJIMYECTBO MTOOOYHOTO MPOAYKTA
aMMHaka IO CPaBHEHUIO C KJETKaMH, OSKCIPECCHPYIOUIMMU MPEACTABISIIOIUN  HHTEpec
pPeKOMOMHAHTHBIN O€NIOK B cpene sl KyJbTHBHPOBAHUS KJIETOK, comepskaiueir menee 0,1 MM L-
TaypHHa.

17. Cnoco® KyJbTUBHUPOBAHUS PEKOMOWHAHTHBIX JYKAPHUOTHUECKHX KJIETOK C LIEJbIO
NOBBIIIEHNST 00pa30BaHUs IPEACTABISIOLIET0 WHTEpeC PEeKOMOMHAHTHOrO Oenka, BKIFOYAOIIHN
CTAJMHU:

(a) pa3sMHOXKEHHSI KJIETOK B ONpEAesIeMON cpene sl KyJbTHBUPOBAHHS KIETOK BO BPEMs
dasel pocta, u

(b) nobaBieHus B ompenenseMyro cpeny AJisl KyJIbTHBHPOBAHHSI KJIETOK OT NMPHOIU3UTEILHO

0,1 MM no mpubmmsurenbHo 10 MM L-taypuHa M S3KCIpecCUH TNPENCTABISIIOIEr0 HHTEPeC



pekoMOHHaHTHOTO Oenka BO BpeMs (a3bl 00pa3oBaHus MPOAYKTa,

rae nobasieHue L-tayprHa MOBBIIAET TUTP MPEACTABIISIOLIETO HHTEPEC PEKOMONHAHTHOTO
Oenka Ha 10 MeHbIIei Mepe 3% 10 CPABHEHUIO € KJIETKAMH, SKCIIPECCUPYIOLIUMH NPEICTABISIO NI
UHTEpeC PeKOMOMHAHTHBIN OeNoK B cpene A KyJbTHBHPOBAHUS KIETOK, coneprxameil meHee 0,1
MM L-taypuHa, 1 rae ykasaHHOE pa3MHOXEHHUE KJIETOK BO BpeMs YKa3aHHON (a3bl pocTa MpOBOAAT
npu Temneparype npudmusutensHo 35 °C - 38 °C, u rae yka3aHHYI0 SKCIPECCHIO MPECTABISIFOINETO
HHTEpeC peKOMOMHAHTHOrO OeKa BO BpeMsl yka3aHHOH (a3bl 00pa3oBaHus MPOAYKTA MPOBOASAT MPU
temneparype npudmmsurensHo 29 °C - 37 °C, rme TemmepaTtypa yka3aHHOH (as3bl pocTa BbILIe
TeMITepaTyprl YKa3aHHOU (a3bl 00pa3oBaHUs MPOAYKTA.

18. Criocob mo . 17, rae L-raypun no0aBisitoT OT NPUOIM3UTENBHO | 10 MPUOIU3UTENBHO 5
pa3 Bo Bpems (pa3bl 00pa3oBaHuUs MPOAYKTA.

19. Cnoco6 no n. 17, rae L-taypuH no0aBisioT Kbl AeHb BO BpeMs (a3bl o0pa3oBaHUs
NPOIYKTA.

20. Crioco6 mo 1. 17, AONOJHUTENBHO BKJIFOUAO LN J00aBIeHUE B ONIPENeIeMy 0 Cpeny AJist
KYJIbTUBUPOBaHMS KJIETOK OT npudmusutensHo 0,1 MM no npubnusurensuo 10 MM L-taypuna Bo
Bpemst (asbl pocTa.

21. Cnocob mo . 17, rae B onpenensieMyro cpeay st KyJIbTHBUPOBAHUS KJIETOK TOOABIISIOT
ot npubamsutenbHo 0,09 MM o npubmusutensHo 0,9 MM OpHHUTHHA.

22. Cnocob mo . 17, rae knetku npeactasisitoT coboit kinerku CHO.

23. Cnoco0 o 1. 17, rae nmpeacTaBisoIuil HHTEPEC PEKOMOMHAHTHBIN O€JIOK MPEACTaBIISET
co00I1 aHTHTeHCBSI3BIBAIOIIUI OEJIOK.

24. Cnoco0 o . 17, rae npeacTaBisioIUui HHTEPeC PeKOMOMHAHTHBIN 0ok coaepskut Fc-
JOMEH.

25. Cnocob mo n. 17, rae mpencTaBisiOINN HHTEpeC PeKOMOWHAHTHBIN Oelok BBIOpaH u3
rpymnrsl, cocrosimel uz Fe-cnuroro Oenka, peuentopuoro Fe-cnuroro Genka, antuTena, pparmeHra
antuTena u ciuroro oenka ScFv-Fc.

26. Crioco0 1o 1. 25, rae npeacTaBisioIni HHTePeC PeKOMONHAHTHBIN O€JIOK MPeaCTaBIIseT
coboit antuTeno k hakTopy pocra snaotrenus cocynos (VEGF) unu peuentopusiii Fc-cnuThiit Oenok
antutena k VEGF.

27. Cnocob o 1. 17, rae npeacTaBisioInui HHTePeC PeKOMONHAHTHBIN O€JIOK MPEACTaBIISAET
coboit adubepuent.

28. Cnoco6 no 1. 17, rue kieTku criocoOHBI K YBETNYEHHUIO Ha MPHONIN3UTENBHO 7% it Oonee
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TUTPa TPEACTABJSIFOIIEr0 HHTEPEC pPEKOMOMHAHTHOTrO OeNika MO CPaBHEHHIO C KIETKaMH,
SKCIPECCUPYIOLIUMH  MPEACTABIIIOLINN WHTEpeC pPEKOMOMHAHTHBIM OeJoK B cpeme uis
KyJIbTUBUPOBAHUs KJIETOK, coaepskaieit meHee 0,1 MM L-taypuna.

29. Cnocob no n. 17, rae cnocod cnocoOeH MOBbIIATh TUTP MPEACTABJISIOUIETO MHTEPEC
peKOMOMHAHTHOTO OeJka Ha 1o MeHblel mepe 0,1 /11, mo Menbleit mepe 0,5 /1, MO MEHbLIEH Mepe
1 r/a, mo meHbleit mepe 1,2 r/n, no meHbiuei Mepe 1,4 /1, no MeHbIued Mepe 1,6 /11, MO MEHbIIEH
mepe 1,8 r/n, mo MeHblIel Mepe 2 r/71, Mo MeHbluel Mepe 2,2 1/, mo MeHbIiuel mepe 2,4 1/ Wiu 1o
MeHbLIeH Mepe 2,5 r/J1 O CPaBHEHUIO ¢ MOIOOHBIM CLIOCOOOM B Cpeie ISl KYJIbTHBUPOBAHHUS KJIETOK,
koTopas conepxkut meree 0,1 MM L-taypuna.

30. Cnoco6 mo 1. 17, rae KiIeTKH KyJbTUBUPYIOT B Cpefie Il KyJIbTUBHPOBAHUS KJIETOK C
nobasneHneM L-TayprHa B TeueHHE 1O MEHbIIEH Mepe 6 qHel, U SKcrpeccupyercs: 6oyiee BBICOKHN
TUTP TPENCTABJIIOIEr0 HWHTEPeC PEeKOMOMHAHTHOrO OejKa 1O CPaBHEHUID C KIIETKaMH,
SKCIPECCUPYIOLIMMHU TPENCTABISIOMMUNA UHTEpeC OeNOoK, KYJbTHBHPYEMBIMH B Cpene IS

KyJIbTUBUPOBAHHUs KJIETOK B TE€UEHHE [10 MEHbLIEH Mepe 6 qHel B OTCyTCTBUU L-TaypuHa.
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