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CPEJA UJIA KYJIBTUBHPOBAHUA KJIETOK C TOBABJIEHUEM TAYPUHA "
CHHOCOBBLI HPUMEHEHUWA

00J1acTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIEEe H300peTeHne

Hacrosimee n3o0peTeHne OTHOCUTCS K CPefie U CriocodaM KyJIbTUBUPOBAHUS KIJIETOK U
NOJTy4eHHs] peKOMOMHAHTHBIX OenkoB. B wacTHOCTH, Hacrosimee n300peTeHHe OTHOCUTCS K
cpene ¢ nobaBlieHHMEM TaypHHA M CHOCO0aM KyJbTHBHPOBAHUS B HEHl PEKOMOMHAHTHBIX

SYKAPUOTHUYECKUX KIIETOK C LIEJIbIO TMOTy4YeHUsI OHOTIpenapaToB Ha OCHOBE Oerka.

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

Opranudeckasi KUCJIOTa TaypHH, YaCTO Ha3bIiBaeMasi [3-aMUHOKHCIIOTOM, BCTPEUAETCs B
BBICOKMX KOHLIEHTpALMsX B OOJBIIMHCTBE TKAaHEH W MpPENCTaBjsieT COOOM MPOU3BOIHOE

amuHOkucnoThl rucrenHa (Huxtable, RJ., 1992, Physiol Rev, 72:101-163).
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CtpykTypa TaypuHa

TaypuH npucyTCTBYeT BO MHOTHX TKAHSIX YeJIOBEKA M APYTMX BHUAOB MJIEKOMUTAIOLINX,
HamnpuMep, TOJOBHOM MO3re, CeT4aTKe, MHUOKapie, CKEJNETHbIX U TJIaJKUX MBIIIIAX,
TpoMOOLUTaX U HEHTPOPHIax.

[Tpu3HAaHO, YTO TaypUH CIOCOOCTBYET OCMOPETrYJISIUH, CTa0WIU3alUi MeMOpaH u
NPOTUBOBOCTIAIUTENILHOMY 3G (EeKTy, a TakkKe pEeryJupyer CHHTE3 MHUTOXOHAPHABHBIX
OeJIKOB TOCPEACTBOM MOBBIIIEHHUS] AKTUBHOCTH LIETH MEPEHOCA 3JIEKTPOHOB, YTO 3ALIUINAET
ot obpazoBanus cynepokcunos (Jong et al., 2010, Journal of Biomedical Science 17(Suppl
1):S25; Jong et al., 2012, Amino Acids 42:2223-2232sw). B nepBHYHBIX KyJIbTypax HEHPOHOB
TaypuH OBUT OMUCAaH B KAUECTBE LIUTOMPOTEKTOpa Oyaromaps MOAABICHHIO WHIYTHPOBAHHON
IJIyTaMaTOM TOKCHYHOCTH. Bbutn pa3paOoTaHbl pa3iudHbIE CPeAbl Ul KYJIbTHUBUPOBAHHS
SMOPUOHOB, CONEPIKALIUE TAy PHH.

Metoauky  KyJbTHBHPOBAHUS  KJIETOK, TPEAyCMATPUBAIOLINE aMHHOKHCIIOTHBIC
NOANWTKY, JaBHO TMPHUMEHSIOT TPU TOJYYeHUH pPEeKOMOWHAHTHBIX O€NIKOB W3
KYJIbTUBHPYEMbIX KJIETOK. AMHHOKHCIOTHI IMpPEACTABISIOT COOOH MpenuecTBEeHHUKH

6I/IOCI/IHTGBa, HUCTOYHHUKU SHECPruH, OCMOJIUTBI U T.A., U HUX IMNPUMCHCHUE B KYJbTypax-



NPOAYLEHTaX CYLIECTBEHHO CBS3aHO C  HENPEpPbIBHBIM  KJIETOYHBIM  POCTOM |
NPOIYKTHBHOCTBIO.

B 10 e Bpemst pusHonornueckre coObITUS, KOTOPbIE CIIOCOOCTBYIOT MPOAYKTHBHOCTH
1 BBICOKO3((EKTHBHOM HKCIPECCUU OENKOB, SIBIISFOTCS OECUHCICHHBIMH, U KOHKY PUPYOIIUE
AKTMBHOCTH U TPAHCIIOPTHbIE MEXaHMU3Mbl JENalT pPa3pabOTKy CTpaTerdii MOANUTKH
COKHOU TpoOeMoit. Tunm aMMHOKHCIOTHOW NOOABKH U BpeMsi JOOABJIEHHS TaKXKE MOKET
OKa3bIBaTh BJIMSIHME HAa Ka4eCcTBO Oeyika, oOpasyromerocss B Kynbrype (Altamirano, et al.,
20006, Electron. J. Biotechnol. 9:61-67). Hakomnenue nmoOOYHBIX MPOAYKTOB YaCTO SIBJISIETCS
npoOJeMaTHYHBIM TPH  TOJYYEHUH KYJbTYPbl KIETOK W CYHTAETCS  CIENCTBUEM
HecOaJIaHCHPOBAHHOCTH IUTATEJBHBIX BEINECTB B KYJbTYpe KJIETOK, B KOHEYHOM HTOTE
nofasJsroLIer knerounslid poct (Fan, Y. et al. Biotechnol Bioeng. 2015 Mar; 112(3):521-35).
I'umoraypyH MM €ro aHaJIOT WK MPENIIeCTBEHHUK ObLI MPEIIOKEH MPH KYJIbTUBHPOBAHUN
KJIETOK JJISl JTOCTHMIKEHHUS JKEJA€MbIX Ppe3yJIbTATOB CHIDKEHHMS HMHTEHCHBHOCTH OKPAaCKH
KOMITO3ULIMH,  COAEpIKalled  IONyYeHHBIH  PEKOMOMHAHTHBIM NYyTEM  IOJUNENTH
(W02014145098A1, onyonukoBano 18 centsOpst 2014 r.). Taxxxe Obuta onucana cpena st
KYJIbTUBHPOBAHUS KJIETOK, KOTOpasi CIIOCOOCTBYET CO3PEBAHMIO HE3PENbIX  KIJIETOK
NUTMEHTHOTO 3IIUTENHS CETYATKH B 3peJible KJIETKHM NMTMEHTHOTO SIUTENUs CEeTYaTKH
(WO2013184809A1, onybnukoBano 12 nexabps 2013 r.). OnnHako onTUMH3aLUs
NPOAYKTUBHOCTH PEKOMOWHAHTHBIX OEJKOB B KyJbTypax ¢ JOOaBJIEHHEM TaypuHa He
ABJISIETCST  OOLIenpU3HaHHOH B maHHOW oOxactu. CrocoObl KyJIbTUBHPOBAHHS KJIETOK,
KOTOpBI€ TOBBIIAIOT MPOAYKTHBHOCTD SKCIPECCHPYEMbIX PEKOMOMHAHTHBIM IyTeM OeJKOB,
CBOAS K MUHUMYMY BBIXOJ MOTEHLHAIBHO TOKCHYHBIX MOOOUYHBIX MPOAYKTOB KJIETOUYHOTO
MeTaboNM3Ma, TaKUX KaK aMMHaK, SIBJISIIOTCS KpaiiHe skenareabHbiMU. JIr000# cTabuiibHbIH
POCT MPOAYKTHBHOCTH MOXKHO NPHPABHATh K 3HAYUTEIHHO OO0Jiee BBHICOKOMY OOECIEUEHUIO
OMOTEepaneBTHYECKOro NMPOAYKTA B POMBIIIJIEHHOM OOBEMe.

Takum oOpa3om, B JaHHOH 00JIaCTH CYINECTBYEeT HEOOXOIUMOCTh B Cpeie U Crocodax
KYJIbTUBHPOBAHUSI KJIETOK MIIEKONMTAIOIINX, I7e cpena OOecreynuBaeT HOPMAJIbHBIA |
YCTOMYMBBIH POCT H  MOAAEpPXKAHWE KJIETOK M  TOJNYyYEeHHE BBICOKMX  THUTPOB

OnodapmMarieBTHIECKOH JIEKapCTBEHHON CYOCTAHIIIH.

Kparkoe packpbITHE HACTOSAIIEr0 H300pe TeHH S

ABTOpr HaCTOALICTO I/1306peTeHI/I$I Ccaciajin HECOXKUIAHHOC OTKPBITUE, 3aKITHOYAOIICECA

B TOM, 4YTO BKJIFOUCHUEC TaypuHa B CpEAy MAJAd KYJbTHBUPOBAHMSA KJIICTOK IMTOBBIIIACT



cneun(puIecKyr0 MPOAYKTUBHOCTb KJIETOK U CIIOCOOCTBYET CHI)KEHHOMY OOpa30BaHHIO
Nno0OYHOr0 aMMHAYHOTO MPOAYKTAa 3TUMH KJE€TKaMu. Pa3nuuHble CTpaTeruyl MOMIUTKH,
BKJIIOYAIOLIHME TayPUH, CIOCOOCTBYIOT MOJY4YEHHIO MOBBIIIEHHBIX TUTPOB Oenka. Kpome toro,
nobaBieHue TaypHHA HE OKa3bIBAE€T OTPHLIATEIBHOTO BIMSHUS HAa XaPAKTEPUCTHKH KYJIbTYPBbI
WM Ka4eCTBO OOpa3yIONXCsl aHTUTEI.

Hacrosiimee wm3oOpereHue mnpenycMaTpuBaeT CHOCOO MOJYYEHHs TEPareBTHYECKOTO
Oenka C  BBICOKMM  BBIXOJOM, NPEAyCMATPUBAIOIIMKA  KYJIbTUBUPOBAHHE  JIMHUH
PEeKOMOHMHAHTHBIX KJIETOK B Cpene, Coneprkaledl TaypwH, TA€ JIMHUS KIETOK COAEPIKUT
CTa0MJIbHO HWHTETPUPOBAHHYIO HYKJIEMHOBYIO KHCIJOTY, KOIUPYIOIIYIO TepaneBTHUECKHUIl
Oeok.

Hacrosiiee n3o0pereHne OTHOCHUTCS K Cpefe U KyJbTHBHPOBAHUS KIIETOK, KOTOpPas
SABJISIETCS. OECCBIBOPOTOYHOM M CONEPKUT OT npudmmsurensHo 0,1 MM 1o mpubIu3uTensHO
10 MM Taypuna. Hacrosiiee n3o0peTeHne OTHOCUTCS K cpene sl KYJIbTUBHPOBAHUS KIIETOK,
KOTOpasi sIBJIAETCST OECCHhIBOPOTOYHOH M comepkuT or mnpudmmsurensHo 0,1 MM mo
npubmusutensHo 1 MM Taypuna, ot npubnmsurensHo 0,2 no mpubmmsurensHo 1 MM
TaypuHa, oT npubmmsutensHo 0,3 mo npubausurensHo 1 MM TaypHHa, OT IPUOIU3UTENBHO
0,4 no mpubnusurensHo 1 MM TaypuHa miu ot npudnusutenpHo 0,5 1o npubausutensHo 1
MM Ttaypuna. Hacrosimee nzoOpereHne OTHOCUTCS K Cpene Ul KYJbTUBHPOBAHUS KIIETOK,
KOTOpast sIBJsieTCs OEecChIBOPOTOYHOM UM comepkur OT npubmmsurensHo 1 MM fo
npubmsutensHo 10 MM taypuna. Hacrosimee uszoOpereHne OTHOCHUTCS K cpeae Ui
KYJbTUBUPOBAHUS KJIETOK, KOTOpas SBJISETCA OEeCChIBOPOTOYHONH M CONEPXKHUT OT
npubm3uTeNbHo 1 MM 1o mpubnusurenbHo S MM TaypuHa, OT npubnusurensHo 1 MM 1o
npubmusutensHo 6 MM Taypuna, OT npubausutensHo 1 MM no mpubmmsurensHo 7 MM
TaypuHa, OT mnpubmusutensHo 1 MM 1o npubnusurtenbHo 8 MM TaypwHa WM OT
npubmmsuTensHo | MM o nmpubnusuTensHo 9 MM TaypuHa.

B cooTBeTrcTBUM ¢ HEKOTOPBIMU BAPUAHTAMM OCYLIECTBJICHHUS Cpela JOMOJHUTEIBHO
COIEPIKUT JIOTOJHUTENbHbIE AMHHOKHCIIOTHL, BbIOpAHHBIE M3 TPYIIbI, COCTOSIIEH U3
apruHUHA, TUCTU/MHA, JTU3MHA, aclapariHOBON KMCIOTHI, TJIyTAMHUHOBOW KHCJIOTBI, CEPHHA,
TPEOHUHA, AachaparuHa, IJIyTAMHUHA, LUCTEWHA, [JIMLWHA, MNPOJMHA, AaJaHWHA, BaJIMHA,
U30JefMHA, JeHLIMHA, METHOHUHA, (peHIIIAIaHIHA, TUHPO3UHA U TpUNTodaHa.

B cooTBeTcTBMM C HEKOTOPHIMH BapHaHTaMH OCYLIECTBJICHUS cpena copepkut < 16 r/n
ruaponusata. B COOTBETCTBMM € HEKOTOPBIMM BapHaHTaMM OCYIUECTBJICHMs] Cpela He

COJZIEPKUT TUAPOIU3ATA.



B coorBercTBUM C OAHMM BAapUAaHTOM OCYLIECTBJIEHMsI CPEAa COAEPKUT OCHOBHYIO
cpeny, KOTopasi sIBJISIETCS. XUMHUYECKH ONpEeNeNsseMOl, HallpuMep, U3rOTOBJICHHBIHN M0 3aKa3y
COCTaB, WJIM KOMMEpYECKH MAOCTYIHYK OCHOBHYK cpeny. B cooTBeTCTBUHM € OIHUM
BAPMAHTOM OCYLIECTBJIEHUSl TIOJHAsl Cpefa sBIAETCS XUMUYECKH OIpEnessieMO, He
COJZIEPKUT CBIBOPOTOK U HE COAEPKUT T'HAPOIHN3ATA.

B cootBercTBUM ¢ HEKOTOPHIMU BapHaHTAMU OCYLIECTBJICHUS BCA CpPena, B TOM YHUCIIE
OCHOBHAsl Cpela W IOANMTKH, COAEPKUT CyMMapHO IO MeHbluell mepe 115 MM cmecu
aMUHOKHCIOT WM Ccoled aMUHOKHCIOT. B  COOTBETCTBMHM C OJHMM BapUaHTOM
OCYIIECTBIIEHUS] CMECh AMHUHOKHCJIOT COAEP’KUT aMHUHOKHCIIOTBI, BBIOpAHHBIE W3 TPYIIIIbI,
coCTosillell W3 apruHUHA, TMCTHUAMHA, JM3MHA, AClaparuHOBOW KHUCJIOTHI, TIyTaMHUHOBOW
KUCJIOTBI, CEepUHA, TPEOHHWHA, aclaparuHa, IJyTaMHHA, LMCTEHWHA, IJIMLUHA, IPOJIMHA,
aNaHWHA, BAJIWHA, W3OJICHIMHA, JIEHIIMHA, METHOHHMHA, (EHWJAJaHWHA, THPO3UHA W
TpuntodaHa, B KOJIMYECTBE, BBIOPAHHOM M3 TaOIULBI 1.

B cooTBeTcTBUM C HEKOTOPBIMHU BapHaHTAMU OCYLIECTBJIEHUS Cpela COAEPKUT OIHY
WIA HECKOJBKO JKUPHBIX KHUCIOT. B COOTBETCTBUM C OJHHUM KOHKPETHBIM BapHaHTOM
OCYIIECTBIIEHUSI Cpela COHEPKHUT CMECh SKUPHBIX KHCIOT (WMJIM TNPOU3BOAHBIX JKHUPHBIX
KUCIOT) U anbda-rokodeporn. JKupHble KHUCIOTBI WM TPOU3BOAHBIE SKUPHBIX KHCIOT
BBIOMPAIOT W3 TIPYMIbL COCTOSIIEH M3 JIMHOJNEBOW KHCIOTHI, JHMHOJIEHOBOH KHCIOTBHI,
TUOKTOBOW KHCJIOTBI, OJ€MHOBONH KHCJIOTBHI, NaJIbMUTHHOBONW KHCJOTBI, CTE€aPUHOBOMN
KUCJIOTBI, APAXUHOBOW KHCJIOTBI, apaxXUIOHOBOI KUCIIOTHI, JIAyPUHOBOMH KHUCJIOThI, OEreHOBO
KUCJIOTBI, JIEKAHOBOM  KHCJOTBHI, JOAECKAHOBOM  KHMCJIOTBI, T'€KCAHOBOH  KHCJIOTHI,
JUTHOLIEPUHOBOU KUCIOThI, MUPUCTUHOBOM KHCJIOTBI 1 OKTAHOBOM KHUCIJIOTHI.

B cooTrBeTcTBUU ¢ HEKOTOPHIMH BapHaHTAMU OCYILIECTBJICHUS Cpeda COAEPKUT CMeCh
HYKJIEOTHI0B. B COOTBETCTBMM C OJHHUM BapHaHTOM OCYIIECTBJIEHMsI Cpelda COIAEPIKUT
aJIeHO3UH, TYaHO3WH, [UTHNH, YPUAUH, TAMUJIUH U THIIOKCAHTHH.

B cooTBeTcTBUM ¢ HEKOTOPHIMHU BapHaHTAMU OCYLIECTBJIEHMs Cpela CONEP>KUT CMeCh
coneit. Conu BKJIFOYAIOT B ce0sl IBYXBaJICHTHBIE KATHOHBI, TAKHE KaK KaJbIWA U MarHuii. B
COOTBETCTBUHM C OJJHUM BapHUaHTOM OCYLIECTBJIEHHS Cpelda COAEPKUT XJOPHIA KajbLus U
cyabdar mMaruus. Jlpyrue com MOTYT BKJIFOUATh B ceds pochaTeL

B cootBercTBHM C OJHMM BapuaHTOM ocyinecTsieHus cpena (1) comepkur 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 1/n runpponusarta, (3) sBisercs OeCCBIBOPOTOUYHOM, (4) HeoOs3aTenbHO

JOTOJTHUTEIBHO COMAEPKUT CMECh aMUHOKHCIIOT, (5) COmEpKHUT CMeCh JKUPHBIX KHCIOT, (6)



COIEPKUT CMECh HYKJIEO3UAOB, B TOM YHCJE aA€HO3WHA, I'YAaHO3MHA, LUTUIWHA, YPUIUHA,
TUMHJIMHA U TUITOKCAHTUHA, U (7) COOEPKUT COJIM KaJbLHs, Maruus u ¢ocdar.

Hacrosimmee u3oOpereHne mnpenycMaTpuBaeT Crocod MONYHYEHHs MPEACTAaBIISIOIIETO
uHTepec OenKa C BBICOKMM BBIXOJIOM, MNPEAYyCMATPUBAIOIIUA KYyJIbTUBUPOBAHUE JIMHUH
PEKOMOMHAHTHBIX KJIETOK B CpeAe JUIl KyJIbTUBUPOBAHMS KJIETOK, COAepIKaIlel MO MeHbIIeH
mepe ot npubmusutensHo 0,1 MM no npubnusutensHo 10 MM TaypuHa, TAe JIMHHS KJIETOK
COAEP KUT CTAOWJIBHO MHTETPHPOBAHHYIO HYKJIEMHOBYIO KHCJIOTY, KOAMpYHOIMyK Oenok. B
COOTBETCTBUH C JIPYTMMH BapUaHTAMU OCYLIECTBJICHHs CpeAa BKIIFOYaeT B cedsi moboe w3
BBILIEYKA3aHHBIX ACTIEKTOB MO HACTOSIIEMY H300pPETEHUIO.

B coorBercTBMHM C IpyrHMM acHeKTOM HACTOsee H300pEeTeHHe MpeayCMaTpUBaeT
cnoco0 KyJbTUBHUPOBAHMUS SYKAPUOTUYECKHX KJIETOK C LEJbI0 MOBBIIEHUs O0pa3OBaHMUS
PEKOMOMHAHTHOTO OeNKa, MPeayCMaTPUBAIOIINN CTAANH (&) PA3MHOKEHHSI MITH MTOAePIKAHUS
KJIETOK B OMpEAeNsieMOl cpele IJisl KyJIbTHBHPOBAHHUS KJIETOK BO Bpems (asbl pocra, (b)
nobaBeHNsI OCHOBHOM Cpezbl I KYJbTHBHPOBAHUS KIIETOK, COAEpIKaIlel NMPHOIM3UTEIBHO
ot 0,1 MM no mpubmmsurtensHo 10 MM L-TaypuHa, U 5KCIIPECCUH MPENCTABIISIIOLIETO HHTEPEC
pekoMOMHaHTHOTrO Oenka BO BpeMsi (pa3bl 0Opa3oBaHus MPOAYKTA, U (C) MOBBIICHUS THUTPA
NPEACTABJSIIOIEro UHTEpeC Oenka MoCcpencTBOM N00aBiIeHUs TaypuHa. B coOTBeTCTBHU C
HEKOTOPBIMU BAapUAHTAMH OCYINECTBJIEHUS [00aBJI€HHE TaypuHAa MPEAyCMOTPEHO II0
MEHbIIeH Mepe OIUH pa3 BO Bpems (a3bl 0OpasoBaHMS MPONYKTA, MM [BA pasa, TPH pasa,
YeThIpe pa3a WM ISTh pa3 BO BpeMs (as3bl 00pa3oBaHUsi MPOAYKTA, WM KaXIbli AEHb BO
BpemMsi (a3pl 00pa3oBaHMsI TNPOAyKTa. B  COOTBETCTBMM ¢ JAPYIMMH BapUaHTaMH
OCYIIECTBJIEHHUsI CIOCOO JOMOJHUTEIBHO MpeAycMaTpuBaeT no0OaBICHHE Cpenabl IS
KYJIbTUBHPOBaHUsI OT npubnusurensHo 0,1 MM no mpubnmsurensuo 10 MM L-taypuna BO
BpeMsi (a3bl pocta. B COOTBETCTBMU C HEKOTOPBIMH BapHUAHTAMU OCYINECTBJIEHHS CIIOCOO
NpeayCMaTPUBAET TOBBIIIEHHE OOPa30BaHUS PEKOMOMHAHTHOrO O€Ka MO CPAaBHEHUIO C
SYKApUOTHYECKUMHU KJIEeTKaMu Oe3 no0aBiieHUs] TaypuHa WM ¢ A00aBlIeHHEM TaypHHA B
konuuectse MeHee 0,1 MM u npu OAMHAKOBBIX B MHOM OTHOILEHUH yCJIOBHSIX.

B coorBercTBMM € IOpyrMM acmeKTOM HAcTosIiee H300peTeHHe MpeayCMaTpHBaeT
croco0 KyJIbTUBHPOBAHUS KJIETOK B CpeZie U KYJbTHBHPOBAHUS KIETOK, HATIPUMED, JTF0OOOM
BAPUAHTE OCYLIECTBJIEHUS CPEbl, OITMCAHHOM B BBILIEU3JIOKEHHOM acnekTe. B coorseTcTBun
C OIIHUM BapHaHTOM OCYIIECTBIEHHs CIOCOO MPENyCMaTPUBAET CTaIUU Pa3MHOXKEHUS HIIH
NOJ/IeP>KaHMsI KJIETKH WM KJIETOK B cpene, kotopas (1) comep KUt TaypuH B KOHLEHTPALIUH,

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



WJIA HE COIEPIKUT TUAPONH3aTa, (3) He COAEPKUT CBIBOPOTOK, (4) U HEOOS3aTeIbHO CONEPIKUT

AMHWHOKHCJIOTDI, BbI6paHHbIe U3 IPyIIibl, COCTO;ILL[efI n3 CMECH aMHMHOKHUCJIOT, BbI6paHHbIX H3

Tabmune! 1.

B cooTtBercTBHHM C OIHHM BApUAHTOM OCYIIECCTBJICHUS Heo6913aTeany}0 CMECH

AMHUHOKHCJIOTHBIX 1O0OABOK BBIOMPAIOT U3 IPYIIIIbIL, COCTOSIIEH N3 aMUHOKUCIIOT B Tabmmue 1.

Tabnuya 1
AMHHOKHUCIIOTA Juana3zon MM (MMOJIB/ 1) HuanasoH (1/1)

ANlaHuH 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'myramuHoOBas kuciora 1,4-47.6 0,2-7
I'nmyramun 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
JIuzun 2,7-24,6 0,5-4,5
MetunonuH 1,3-13,4 0,2-2
deHUNaIAHNH 1,2-18,2 0,2-3
IIponun 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
Tuposzun 0,9-22,2 0,2-5
Banun 1,7-34,1 0,2-4

B cooTtBercTBHI C HEKOTOPBIMH BapUaHTAMU OCYLICCTBJIICHUSA KJIETKA WM KIICTKU

npeaACTaBJIAOT co00i1 KJIeTKH MJICKOIIUTAOIIMX, KJICTKHW IITHIL, KJICTKHM HACCKOMbLIX, KJICTKHU

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

KJIIETKU TPCACTABIIAOT co0oil  KJIEeTKH MJICKOIMUTAKOIUX, TPUIOAHBIC MJIA MOJYYCHUS




pekoMOuHaHTHBIX OenkoB, Takue kak kinerku CHO wmm npomssognoe CHO-K1. B
COOTBETCTBUM C HEKOTOPbIMM BapHaHTaMM OCYINECTBICHMsI KIJIETKU OSKCIPECCUPYIOT
NPENCTABISIIOIMI ~ MHTepec  OeNoK, Takol  kKak  OuoTepameBTHUECKHid  OeJok.
buorepaneBTuueckuii OEJIOK MOXKET MNPEACTABIATH COOOH AHTUIE€HCBSI3BIBAIOIIMN OEJOoK,
KOTOpBbI MOXeT conepxkarb Fc-momeH. B COOTBETCTBHMM € HEKOTOPBIMM BapUaHTaMU
OCYIIECTBJICHHS MPENCTABISIONINN HHTEepeC OeNloKk mpencTasisier codoit Fe-cnuthiii Oemnok,
TaKOW Kak Mouiekysia ScFv minm MosnekyJa-ioByInka. MOJNEKyJIbI-JIOBYLIKH BKJIFOYAOT Oe3
orpannyeHust 6enok-noBymky miss VEGF u Genok-noeymky st IL-1. B coorBeTcTBHM C
HEKOTOPBIMU BaPHAHTAMH OCYLIECTBJICHHS MPENCTABISIOMNI HHTEpEC OEJIOK MPenCTaBIIsieT
cOOOH aHTHTENO, TaKOE€ KaK MOHOKJIOHAJIbHOE AHTHUTEJO YeJIOBEKAa, I'yMaHU3UPOBAHHOE
MOHOKJIOHAJIbHOE aHTUTENIO, Oncnennduyeckoe aHTUTENO WK (PParMEeHT aHTUTENA.
Y4uThIBas MONOKUTENBHBIE 3PQEKTh HA MONy4YeHHe OeNKa NMpu BKIFOUEHUH TaypUHA B
paznuuHble POpMBbI OECCHIBOPOTOUHBIX CpEN, KIETKH, KYJIbTHBUPYEMBbIE B COOTBETCTBHU C
3THM CHOCOOOM, 00pPa3yIOT B CPEIHEM IMOBBIMICHHBIH THTP Oenka. B cOOTBETCTBHM C OMHUM
BAPUAHTOM OCYLIECTBICHHS IPH CPaBHEHHWH C TUTPOM Oenka B cpene, KOTOPYI He
JOTOJHSUIA TaypPUHOM, KJIETKH, BbIpAllMBaeMble B cpele ¢ 00aBJI€HHWEM TaypuHa B
COOTBETCTBUH C 3TUM CIIOCOOOM, 00pa3yroT Oejku, UMeroue TUTp OeKka, KOTOPBIH Ha I10
MeHblIel Mepe 8% Oombine, 4YeM TUTP KOHTPOJBHOH KYJBTYPBI CpaBHEHUs (T.€. KYJBTYpHI,
KOTOPYIO HE JOMNOJHSJIN TaypUHOM). B COOTBETCTBUU € OIHUM BapUaHTOM OCYILECTBIICHHS
KJIETKH, BBIpAI[UBaeMble B KYyJbType C A0OaBIEHUEM TaypuHA, NMPH CPABHEHUU C TUTPOM
Oenka B cpeze, KOTOPYIO HE MOMOJHSIM TaypUHOM, OOpa3ylOT TUTP Oesika, KOTOpbIH Ha IO
MeHblel mepe 9%, Ha o menbiueil Mepe 10%, Ha o MeHbiuel mepe 11 %, Ha o MeHbIel
mepe 12%, Ha mo meHblieit Mepe 13%, Ha o meHbiuel mepe 14%, Ha MO MeHbIIEH Mepe
15%, Ha mo menbiiel Mmepe 16%, Ha o MeHbIue Mepe 17%, Ha o MeHbiuel mepe 18%, Ha
no MeHblueil mepe 19%, Ha no mesblueill Mepe 20%, Ha no MeHblueil Mepe 21%, Ha Mo
MeHblel Mepe 22%, Ha o MeHbluel Mepe 23%, Ha 1o MeHbliIell Mmepe 24%, Ha 10 MeHbIlel
Mmepe 25%, Ha o MeHblIel Mepe 26%, Ha 1o MeHbluel Mepe 27%, Ha o MeHbLieil mepe 28%
WM Ha 10 MeHbIneil mepe 29% OGounblire, 4eM KOHTPOJIbHASI KYJIbTypa CPAaBHEHUSI.
AHAJIOTUYHO BKJIIOYEHHE TaypHHA B OTAEIBHOCTU B OECCHIBOPOTOYHBIE CPEIbI
CIOCOOCTBYET TOMY, YTO B KYJBTUBHUPYEMBIX KJIETKAX IOCTUTAIOT 0OJie€ HU3KOrO ypPOBHS
NOoOOYHOr0 aMMHAYHOTO MPOAYKTA, YeM Oe3 BKIFOUEHUs TaypuHa. B cooTBeTcTBHU C OIHUM
0ecChIBOPOTOUYHBIM M HE COAEPKALIMM TUAPOJH3aTa BAPUAHTOM OCYILIECTBIEHHS CPENbI C

no0aBJIeHHEeM TaypUHA B KYJIbTYPe KJIETOK MOKHO TOCTHYb CHUKEHHOT'O YPOBHSI aMMHUAYHOTO



nodouHoro nponykra (MM NH3), kotopslii OT Ha 110 MeHbInel Mepe 4% Huxe 10 32% HUXe,
YeM B aHAJOTMYHOW KyJbType KJIETOK, KoTopas He coiepxur nodasku (T.e. MeHee 0,1 MM
TaypuHa uin 0e3 noOaBieHus TayprHa).

B cooTBeTcTBMM € APYrMM BapHaHTOM OCYINECTBIEHHUS CIIOCOO TMpenyCcMaTpHBaeT
craauio  100aBIeHHS OJHOH WJIM HECKOJNBKMX LeNeBbIX J00aBOK K cpeme Ui
KYJIbTUBHPOBAHUS KJETOK. B COOTBETCTBMM C HEKOTOPBIMH BapUAHTAMHU OCYINECTBIICHHSI
1eneBast o0aBKa MPEACTaBIsIET COOOM IFOOYI0 oaHy min Heckoabko u3 NaHCOs, riytamuHa,
uHcyuHa, TIOko3bl, CuSQO4, ZnSOs, FeCls, NiSOs, Na;EDTA u nurpata Nas. B
COOTBETCTBHH C OIHHUM BApUAHTOM OCYINECTBJICHHS CHOCOO MNpenyCMaTPUBAET CTaIHIO
no0aBNeHMsT KKIOTO M3 CIEAYIOLUINX IIeJIEBbIX XHUMUYECKHX COCIUHEHHH K cpene s
kynbruBupoBanusi kjetok: NaHCOs;, rnyramuna, wHCyauHa, TIFOKO3bl, CuSQO4, ZnSOs,
FeCls, NiSOs4, Na:EDTA u nmrpara Nas. B cooTBeTCTBUM C HEKOTOPBIMH BapHUaHTaAMHU
OCYIECTBIIEHHSI LIeJIeBbIe JOOABKU MOKHO BKJIIOUYATh B CPEy HA HA4aJbHOM STare.

B cooTBeTcTBHMM C KOHKPETHBIM BapHUAHTOM OCYIIECTBJICHHUS ACIEKT MpPEayCMaTpUBAET
croco0 KyJIbTUBHUPOBAHMS KJIETOK B O€CCBIBOPOTOUHOM Cpee, KOTOpasi COCTOUT (PAKTHUYECKH
u3 (1) TayprHa B KOHLIEHTpALMH, COCTaBIIsIFOIEH 1Mo MeHbIned mepe 0,1 MM; (2) comepkut <
16 r/n rupponusara, (3) sBiseTcst OECCHIBOPOTOUHOMN, U (4) HEOOS3aTENbHO AOMOJHUTEIBHO
COZIEP’KUT CYMMAapHO MO MeHbleld Mepe nmpuOmusurensHo 20 MM, miM 1o MeHbLIeH Mmepe
npuOIM3uTENBHO 25 MM, Win 10 MeHbLIelH Mepe npudansutensHo 30 MM, WM O MeHbLIeH
mepe npubnausurenbHo 40 MM, miM mo MeHbined Mepe mpuOnusuTensHo 50 MM, wiaH 1O
MeHbLIeH Mepe mpuOnusuTenbHo 60 MM, WK MO MeHblIel Mepe nmpubnusurtensHo 70 MM
CMECH AaMHHOKHCIIOT, BBIOPaHHBIX M3 TPYIIbL, COCTOSINEH W3 aJaHWHA, APTUHHHA,
acrapariHa, acmaparMHOBOW KHCJOTBI, LIUCTEMHA, TJYTAMHHOBOW KHUCJIOTBI, TJIyTaMHUHA,
IJIMLHMHA, THCTUANHA, U30JISHIINHA, JeHLNHA, JIU3HUHA, METHOHNHA, (PeHMTaIaHnHa, TIPOJIMHA,
CepuHa, TPEOHUHA, TPUNTO(aHA, TUPO3UHA U BAJIUHA.

B coorBercTBHMM ¢ IOpyrMM BapUaHTOM OCYINECTBJICHUS HACTOsIIEe H300pETeHHE
npeayCcMaTpUBaeT cnoco0d MOJy YeHHUS NPEACTABIISIFOIIEr0 UHTEpEC Oenka,
npeaycMmarpuBaromuii ctaguu (1) BBEIEHUS B KJIETKY MOCIENOBATENBHOCTH HYKJIEHHOBOM
KUCJIOTBI, KOTOpPasi KOAMPYIOT MPENCTABIISIOIINA HHTepec Oenok; (2) BbIOOpa KIETKH WIN
KJIETOK, SKCIPECCUPYIOIINX TPEACTaBomuil uHTepec Oenok; (3) KyJIbTUBUPOBAHHS
BBIOPAHHOMW KJIETKU B COOTBETCTBUHU C BAPHAHTOM OCYIIECTBJIEHUS OECCHIBOPOTOUHON CPEIIbI
IUIl KyJBTUBUPOBAHMS KJIETOK, ONMHCAHHON B INPEIBbIAYIIEM acleKTe WM B COOTBETCTBHUH C

JF0OBIM BapUAHTOM OCYIIECTBIIEHHUS CIIOCO0a, OMUCAHHOTO B HACTOSIIIEM JOKyMeHTe, U (4)



SKCIIPECCUH TPEACTABISIIOINErO MHTEpeC Oenka B KIETKE, € NPEACTABISIOINUNA HHTEpeC
OeJok cekpeTupyercs B cpeny. B coOOTBETCTBHU ¢ HEKOTOPHIMHM BapHAHTAMH OCYILECTBIICHHS
KJIeTKa, WCHOJNb3yemass Npu NOoJydyeHHH Oeska, TMpeAcTaBiser CcoOOW  KIIETKY
MJIEKOIUTAIOLIET0, COCOOHYH 00pa3oBBIBATH OMOTEPANEBTUYECKOE CPEICTBO, TAKYH Kak
kierky CHO, 293 u BHK, wnu moOble uxX npou3BOAHBIE. B COOTBETCTBUH C OIHUM
BApUAHTOM OCYLIECTBJICHUsI KJIeTKa mpencrasisier coboi kierky CHO, Takyroo kak KieTka
CHO-K1.

B cooTBeTCTBMM € HEKOTOPBIMH BAapUAHTAMH OCYIIECTBJICHUS IPEICTABIISIOLIHIA
uHTEepeCc OeNOK TpeAcTaBisieT COOOW aHTUTEHCBsI3bIBAOLINKI Oenok. B coorBercTBHU C
HEKOTOPBIMU BapPHAHTAMH OCYILIECTBJICHHS MPENCTABISIOMNI HHTEpEC OEJNIOK MPEenCTaBIsieT
coboii Oenok, koTopelii umeer Fc-momeH. B coOTBETCTBMM C HEKOTOPBIMH BapHAHTAMH
OCYIIECTBIIEHUsS] TAaKHe JBa MPEACTABIAIOIINEG HHTEpeC OelKa MOTyT MepeKpPBhIBATHCS,
HarpuMep, B ciydae, peuentopHoro Fc-cmutoro Oenka, anturtena u ScFv Oenka, B kauecTse
npumepa. TakuM o0pa3oM, B COOTBETCTBHUH C HEKOTOPBIMH BapHAHTAMH OCYINECTBIICHHSI
NPEACTABISIIOIUN MHTEpeC OeNOK MpeAcTaBiIsieT COOOH AaHTUTENO, Takoe Kak AaHTUTEINO
YeJoBeKa WJIM TYMaHH3UPOBAHHOE AaHTUTENO, (pparmMeHT aHTHTena, Takod kak Fab wumm
F(ab')2, bucneunduueckoe aHTHTENO, MOJEKYJY-JOBYILIKY, TAKYIO KaK OEJIOK-JIOBYIIKY JJIs
VEGF unu 6enok-nosyuiky s IL-1, monekyny ScFv, pacrBopumsriii TCR-Fc-cnutslii 0enok
WU T.I1.

B cooTrBercTBUM € OJHUM BapMaHTOM OCYILIECTBJIEHUS IPEACTABISAIOLIMNI HHTEpeC
Oenok crocoOeH 00pa3oBBIBATBCS MpU cpenHeM Tutpe B 14-k, 15-i, 16-it unm 17-i newv,
KOTOPBII MO MeHblei Mepe Ha 8% OoJbine, yeM cpenuuii Tutp B 14-i, 15-i, 16-i wnm 17-i
JeHb, 00pa3yeMblii aHAJOTHYHOW KJIETKOW B OECCHIBOPOTOYHOH Cpene, KOTopas CONEPIKUT
menee 0,1 MM uiu He mpemycMmarpuBaeT noOaBlIEHUs TaypuHA. B COOTBETCTBUH C OJHUM
BAPUAHTOM OCYIIECTBJICHHs MPENCTABJSIONINI UHTEpec OelloKk CrocoOeH 00pa3oBBIBATHCS
npu cpenHeM Tutpe B O-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 1o MeHblIeill Mepe 9%, Ha no meHbluell Mepe 10%, Ha Mo MeHblel Mepe
11%, Ha mo menbliei Mmepe 12%, Ha o meHblueit mepe 13%, Ha o MeHbIue mepe 14%, Ha
no MeHblueil mepe 15%, Ha no MmeHblueill mMepe 16%, Ha o meHbluell Mepe 17%, Ha Mo
MmeHblel Mepe 18%, Ha no menbiueil Mepe 19%, Ha no menbluell Mepe 20%, Ha MO MeHbLIEH
mepe 21%, Ha no MeHblieil Mepe 22%, Ha Mo MeHbluel mepe 23%, Ha MO MEHbLIEH Mepe
24%, Ha no MeHbluel mepe 25%, Ha 1o MeHblIell Mepe 26%, Ha o MeHbluel mepe 27%, Ha

1o MeHbIneil mepe 28% wmnu Ha 1o MeHbInel Mepe 29% Oonblie, YeM cpenHuil TuTp B 6-H, 7-
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i, 8-it, O-if, 10-it, 11-if, 12-if, 13-, 14-if, 15-ii,

16-1 wmu 17-ii nenb, oOpa3yemslii
AHAJIOTMYHON KJIETKOH B OE€CCHIBOPOTOYHOH cpene Ui KyJbTUBHUPOBAHUS KJIIETOK, KOTOpas
cogepxxut MeHee 0,1 MM TaypuHa UM He NperycMaTpUBaeT 100aBIEHUS TAKOBOTO.

B coorBercTBMM € APYyrUM BapUaHTOM OCYILECTBJIEHHUS NPEACTABISIOIUN HHTEpeC
Oenok oOpasyercss B pesynbrate (1) BBemenuss B kietky CHO mocnenoBaTenbHOCTH
HYKJIEHHOBOM KHCJIOTBI, KOTOpasi KOAUPYET MPENCTAaBISAIOLINI HUHTEpeCc OeoK, TaKOH Kak
AQHTUTEJI0O WM JPYrol aHTUT'€HCBs3bIBAIOIMA Oenok; (2) BbiOOpa KJeTKH, CTaOUIIBHO
SKCIIPECCUPYIOIEH MpeACTaBsFoIul uHTepec 0enok; (3) KyJbTHBHPOBAHHUS BBIOPAHHOM
KJIETKH B OeCChIBOPOTOUHOHN cperde, coaepxkamiedd ot mnpudmmsurensho 0,1 MM nmo

npubmm3uTensHo 10 MM TaypuHa.

KDaTKOC OMHCAHHE YepPTexKeH

Ha ¢ur.1 mokasan tutp (BbIxon) Oejka u3 00pa3LoB, U3BIEKAEMbBIX B KaXKIbIi JeHb U3
KYJIbTYPBI-TIPOAYLIEHTa B KYyJbTYpe KJIETOK, oOpasyromeld Ab3, rae mnpeaycMOTPEHO
nobaBneHne TaypuHa (CIUIOLIHBIE KBaApaThl, COCAUHEHHBbIC CIUIOUIHBIMH JIMHUSIMH) II0
CPAaBHEHMIO C CHUTyalHUel, rae He NMpenyCMOTPeHO noOaBiieHHe TaypuHa (X, COeNUHEHHbIE
NYHKTHPHbIMU JIMHUSIMH). [IpenMyiiecTtBa KyJbTypbl ¢ 100aBJIEHHEM TaypHHA Ui BbIXOA

Oenkxa MOXXHO HAaOMIOAATh yiKe Ha 6-if 1eHb KyJbTUBHPOBAHUSA C 00pa30BaHUEM IIPOAYKTA.

Iloapo0HOe pacKpbITHE HACTOSIEr0 H300peTeHHs

Heo0xoanMo NmOHMMAaTh, YTO HACTOsIIEEe M300peTeHHe He OrPAHUYEHO KOHKPETHBIMH
OIMUCAHHBIMH CIIOCOOAMHU U SKCIIEPUMEHTAIbHBIMU YCIOBHSMH, MOCKOJIBKY TaKUe CIOCOOBI U
yCIIOBHSL MOTYT BapbuUpoBaTh. Takke HEOOXOAMMO TIOHUMATh, YTO TEPMHHOJOTHS,
UCTIONIb3yeMasi B HACTOSIIEM JOKYMEHTE, MpeJHa3HAueHA JIUIIb JUIsI OMUCAHUS KOHKPETHBIX
BAPUAHTOB OCYINECTBJIEHHs, U HE HOCHT OTPAHUYHMBAIOIIUI XapakTep, MOCKOJIbKY O0JNaCTh
HACTOSIIEr0 M300peTeHus onpeneneHa Gopmyoit n3oopeTeHus.

Hcnonb3yemMble B HACTOSALIEM ONMCAHWU U NpuiaraeMoi gopme nzodpereHus: GopMel
CYLIECTBUTENBHOIO €JUHCTBEHHOTO YHCJIAa BKIFOYAT (POPMBI MHOKECTBEHHOTO YHCIIA, €CITH
KOHTEKCT 4YeTKO He ompexaenser MHOe. TakuMm oOpa3oMm, HampuMep, CChUIKA Ha «CIOCO0»
BKJIFOYAET OAMH WM HECKOJBKO CIOCOOOB W/MIM CTaAWi, OINMCAHHBIX B HACTOALIEM
IOKYMEHTE, W/WIM KOTOpbIe CTAHYT OYEBHIHBIMU CIIELUAINCTAM B JAHHOH oOmacTu mpH

MPOYTCHHUU HACTOALICTO PACKPBITHS.
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Ecmu He OMpPEeaACTICHO MHOEC, BCC TCXHUYCCKHUE U HAYYHBIC TCPMHUHBI, UCIIOJIb3yEMbIC B
HACTOALIEM JOKYMEHTC, UMCIOT TAKOC K€ 3HAUCHUEC, KaK O6I:;I"IHO IIOHUMaAaECTCA CrieNUuaJINCTOM
B 00JacTH, K KOTOPOH NPUHAIUIEKUT HacTosee u3oOperenue. XoOTs JroOble CrocoObl U
MaTepuaibl, AHAJOTWYHbIE WJIM PABHOLIGHHBIE TEM, KOTOpbIE OIMCAHbl B HACTOSIIEM
JOKYMEHTE, MOHO HCIONb30BaTh NP MPAKTUYECKOM OCYLIECTBJICHHHM HACTOSIIEro
1/1306peTeH1/1$1, HUIKE OIMUCAHbI IPCANTOYTUTCIIBHBIC CHOCO6bI U MaTC€pHaJibl. Bce Hy6HI/IKaL[I/II/I,
YIIOMHUHAEMbBIC B HACTOALIEM NOKYMEHTEC, BKIIFOUCHBI B HaCTOfIH_[I/Iﬁ AOKYMEHT IOCPEACTBOM
CCBUIKH BO BCEH1 CBOEH MOJHOTE.

ABTOpBI HACTOSILIEH 3asIBKH CIEJAId HEOKUIAHHOE OTKPBITHE, 3aKJIFOYAIOIIEECs B TOM,
qT0 I[O6aBJ'IeHI/Ie TaypuHa K CPEAC AJiAd KYJIbTUBHUPOBAHHA KIICTOK ITOBBIIIACT O6pa30BaHI/Ie
Oenka peKOMOWHAHTHON KJIETKOW B KYJbTYpe KJIETOK IO CPaBHEHHIO CO Cpeloil s
KYJIbTUBUPOBAHUSA KJIETOK, KOTOPAadA COACPNKUT OUCHDb MaJIO UJIK HE COACPIKUT TaypHUHA.

ITepen onucanueM KyJbTyp KJIETOK M CIIOCOOOB HACTOSIIErO U300peTeHUsT HEOOXOTUMO
IIOHUMATb, YTO HACTOALICC I/1306peTeHI/Ie HE OrpaHU4Y€HO KOHKPETHBIMU OIMHUCAHHbIMU
CHOCO6aMI/I U SKCIICPUMEHTAJbHBIMU YCJIOBUAMH, IIOCKOJIBKY TaKUE CHOCO6bI n yCJIOBUA
MOT'YT BapbUpPOBATh. Taxoxe CICAyECT NIOHUMATh, YTO MPUMCHSACMAs B HACTOSALEM NJOKYMCHTE
TEPMHHOJIOTUA npe€aHasHa4Y€Ha TOJIBKO JJIA OIIUCaHusA KOHKPETHBIX BAPpHUAHTOB
OCYLIECTBJICHUSI U HE HOCUT OIPaHUYMBAIOLINI XapaKTep.

Has3Banusi pasnenoB, UCIONB3yeMble B HACTOSIIEM JOKYMEHTE, MPENCTABICHBI JIHIIb
IJIsl OPTaHU3ALMOHHBIX IIeJiel, U He MPEAIoNaraloT OrpaHHYUBATH OMKCHIBAEMbIH IpeaIMeT
n3o0perenus. CriocoObl ¥ METOAMKH, OTMCHIBAEMbIE B HACTOSIIEM JOKYMEHTE, KaK MPaBHIIO,
OCyHECTBIAKOT B COOTBETCTBUU CO CTaHAAPTHBIMU CHOCO6aMI/I, U3BECTHBIMHU B I[aHHOﬁ
O6J'IaCTI/I, 1 OMUMCAaHHBIMU B PA3JIMYHBIX O6H_II/IX u 60.]'[66 KOHKPETHBIX HNCTOYHHKAX, KOTOPBIC
YIOMSIHYTbI M OIKCAHbI 1O BCEMY HACTOSIIEMY OIUCAHUIO, €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 mnyOnukanmy, ymoMHHaeMble IO BCEMY HACTOSINEMY pPACKPBITHIO, BKIIOUEHBI B

HACTOSIIMMI JTOKYMEHT MOCPEACTBOM CCBUIKH BO BCEH CBOEU MOJHOTE.
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OITPEJAEJIEHUA

«Taypun» TaKke H3BECTEH KaK 2-aMMHOSTAHCYJb(OHOBas KHCIOTa (HOMEHKIATypa
IUPAC,; perucrpauuonsbiii Homep B CAS 107-35-7). Tepmunbl «taypun» u «L-taypun»
UCIIOJNIB3YIOTCSI B3aUMO3aMEHsIeMO Uil OOO3HAYeHUs] OFHOIO M TOTO K€ OPraHHYeCKOro
coenuHeHusi. TaypuH mpencraBiseT CcoOOW OpPraHUYECKYK KHCJIOTY, COIAEpPIKAILIYIO
aMHUHOTPYIIy, OJHAKO HE CUUTAETCS «aMHUHOKHCIOTON» B TPAAULHOHHOM TOHHUMaHHUU
CTHELUAIMCTOB B JAHHOHW O0JIACTH, KOT/Ia AMUHOKHCIIOTBI COAEPIKAT KaK aMUHOTPYIIITY, TaK U
KapOOKCHJIPHYIO TPYIITy. BHOCHHTE3 TaypuHAa NPOUCXOAMT, KOrZa THIIOTAYPUH, KOTOPBIM
NpeACTaBisieT COOOW MPOM3BOOHOE ILIMCTEHMHA, MPEBPAIAeTCs B TaypHH B pPeE3yJbTaTe
OKHCJIEHUS.

Tepmunbl «nmobaBkay, «mobaBieHuey», «C moOaBIeHWEM» W T.II. OTHOCSTCS K
nO00aBIEHUIO 3JIEMEHTA, KOMIIOHEHTa, MOJIEKYJIBI M JIp., KOTOPBIE MOXKHO HCIIOJIb30BaTh B
cpene IUIA KyJbTHBHPOBAHHUS KIETOK Ul TOANEPKAHWS W/WIM aKTHUBALWK POCTa H/HIH
i depeHIMpPOBKN KJIETOK, B LEJSIX PACHIMPEHHMsS WM YCHJIEHHsI CBOICTBA KYJBTYpPbI B
LeJIOM WM JJIsI BOCHOJHEHus HenmoctaTka. C 3TOH TOYKM 3peHus noOaBlieHHWE TaypHHA
npeaycMaTpuBaeT A00aBIeHHE TaypHHA B OINPENEeIeHHON KOHLIIEHTPALMH B PacTBOP K Cpere
11 KyJIbTUBUPOBAHUS.

TepMuHBI «TeNTUAY», «MOJUIENTUA» U «OEJIOK» HCIIOMB3YIOTCS B3aHMO3aMEHSIEMO IO
BCEMY OIMCAHUIO U OTHOCATCSI K MOJIEKyJe, COAepskaleil 1sa uiau 0onee aMUHOKUCIOTHBIX
OCTaTKa, COEMHEHHBIX JPYT C IPYTOM MENTUAHON CBsi3bi0. [lenTuabl, nonunentuasl u Oenku
MOTYT TakXKe BKIOYaTh B ce0s MOmU(UKALMK, TaKue Kak TDIMKO3UIHPOBAHUE,
NPUCOEANHEHUE JIMMUAA, CyibdarupoBaHue, ramMma-kapOOKCHIIMPOBAHHE  OCTaTKOB
IJIyTAMHUHOBOM KHCJIOTBI, AJKIJIMPOBaHKUE, TUApPOKcnpoBanue u AJl®-pubo3mmmupoBanue.
[MenTuael, momunenTUabl U OIKU MOTYT MPEACTABIATh COOOH HAyUYHBIA MM KOMMEPUECKUH
UHTEPEC, B TOM UYHCIIE JIEKAPCTBEHHBIE CPEACTBA Ha OCHOBE Oenka. IlenTuapl, monunenTuas! 1
Oenku BKIIFOYAIOT B celsl, B YHCIE MPOYEro, aHTHTENA M XHMEPHbIE WM CIUTBIE OENKH.
IlenTuaer, momunenTuabl U Oenku 00pasylTCs JUHUSAMU PEKOMOMHAHTHBIX JKUBOTHBIX
KJIETOK C IMMOMOIIBIO CIIOCOOOB KYJIBTUBUPOBAHUS KJIETOK.

TepMuH «rereponornyHasi MOJHUHYKJIEOTHAHAs MOCIEAO0BATENbHOCTDY, UCIOJIb3YEMBIH
B HACTOSAIIEM AOKYMEHTE, OTHOCUTCS K MOJUMepaM HYKJIEHHOBOHM KHUCIOTBI, KOAUPYIOLINM
NPEACTABJSIIOIE UHTEepeC OeNKH, Takhe Kak XUMepHble OeNKU (aHAJOTHYHBIE MOJIEKYJIaM-

JOBYIIKaM), aHTtuTena wiau uactu aHturen (Hampumep, VH, VL, CDR3), kortopsie
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oOpa3yroTcsi B KadecTBe  OmodapMalieBTUUECKOH  JIGKAPCTBEHHOH  CyOCTaHIUH.
I'ereponornyHas NOJMHYKJIEOTHIHAS IOCIENOBATEIbHOCTb MOXKET OBITh IOJNyuyeHa C
NIOMOIIBI0 METOAMK TE€HHOHW HWH)KEeHepuu (HarpumMep, Takas Kak I10CIe0BaTeIbHOCTD,
KOJUPYIOLIAsh XUMEPHbIH O€JOK, WM KOJOH-ONTHMHU3UPOBAHHASL MOCJIEN0BATENBHOCTb,
JIMLIEHHAss HTHTPOHOB TOCJIEIOBATEIbHOCTD | T./.) U BBEJ€HA B KJIETKY, I'/Ie OHA MOXET OBITh
pacrojyoXeHa B BUAE SMHCOMbI WM WHTETPUPOBAHA B IeHOM KJETKH. I ereponoruynas
NOJIMHY KJIEOTHIHAS TTOCIIEOBATENbHOCTb MOXKET MPEACTABIATh COOON BCTPEUAIOIIYIOCS B
NPUPOJE TOCJIEeNOBATENbHOCTh, KOTOpPAasi BKJIIOYEHA B OKTOMUYECKUH Y4YacTOK B TE€HOME
npoayLupyroueil kieTku. ['eTeponornyHas MoiMHyKJI€OTHAHAS TOCIEI0BATENbHOCTD MOYKET
NPEACTaBISITh COOOM BCTPEHAIOIIYIOCS B TPUPOAE IOCIEAOBATENBHOCTD U3  JPYroro
OpraHu3Ma, TaKyI0 KakK MOCJIeI0BaTEeNbHOCTb, KOAUPYIOLIYO OPTOJIOT YeJIOBEKa.

TepMHH «aHTUTENO» OTHOCUTCS K UMMYyHOIJIOOYJIMHOBOH MOJIEKYJIE, COCTOSLICH W3
YeThIpexX MNOJMIENTHAHBIX nemneil, nByx Tsokenelx (H) menmeit m asyx nerkmx (L) memed,
COEMHEHHBIX MeXIy co00i nucynpPuaHbiMu CBs3AMU. Kakmas Tspkenass enb HMeeT
BapuabenpHbIil yuacTok Tspkenod nenu (HCVR nimm VH) 1 KOHCTaHTHBINA yYaCTOK TSDKENOM
ueny. KoHCTaHTHBIN y4acTOK Tspkenod menu copep:kuT Tpu aomeHa, CHI1, CH2 u CH3.
Kaxxnas nerkast nenb uMeeT BapuaOenbHbIN YYaCTOK JIETKOM LIEMH M KOHCTAHTHBIA y4acTOK
nerkoi nenu. KoHCTaHTHBIN y4acTOK JIETKOH 1ienu cocTouT u3 ogHoro nomena (CL). VH- u
VL-y4acTku MOTYyT OBITH JOIOJHHUTENBHO pa3/ieieHbl HAa YYacTKU TUIepBapHaOeIbHOCTH,
Ha3bIBaEMbIE YYaCTKaMH, onpenesiromumu kommmiementapHocts (CDR), nepemeskaromuecs
C y4YaCTKaMH, KOTOpbIE SIBJISIOTCS OOjiee KOHCEPBATHBHBIMH, Ha3bIBAEMbIMH KapKAaCHBIMH
yuactkamu (FR). Kaxxneiii VH u VL cocrout u3 tpex CDR u yerbipex FR, ynopsimoueHHbIX
OT aMHHOKOHIIA K KapOokcukoHiy B cienyromiem nopsinke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. TepMHH «aHTUTENO» BKIFOUAET B ceOsl CChUIKY KaK HA MIMKO3UJIUPOBAHHBIE, TAK
Y Ha HETJIMKO3WJIMPOBAHHbIE HMMYHOTJIOOYJIMHBI JIFOOOTO M30THIA WU moakyiacca. TepMuH
aHTUTENIO» BKJIOYaeT B ceOs MOJIEKYJbl AHTHUTEN, IMOJy4YaeMble, SKCIPECCUPYEMBIE,
oOpasyrommecss WM BbIIEISIEMbIe C IOMOIIBIO PEKOMOMHAHTHBIX CpPEACTB, TaKHE Kak
aHTUTENA, BBIIENAEMble W3 KIIETKHU-XO35MHA, TPAHCHULIMPOBAHHON C LEIBIO SKCIPECCHH
aHThTeNa. TepMUH aHTHTENO TaKKe BKIIFOUYaeT B ceds Oucrnennuueckoe aHTUTEN0, KOTOPOoe
BKJIFOUAET B Cce0sl reTepoTeTpaMepHbIil UMMYHOTJIOOYJIMH, KOTOPBIA MOJKET CBSI3BIBATHCS C
Oonee uYeM OHMM OTJIHYAIOIIMMCS S3MUTONOM. bucnennduueckne aHTUTENa B LEJNIOM
ornucaHbl B myOnukanuu 3asBKM Ha Bbimauy nareHta CIIIA Ne2010/0331527, xortopas

BKJIFOYUC€HA MOCPEACTBOM CCbUIKU B HACTOAIIYIO 3as1BKY.
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TepMHH «aHTUTE€HCBSI3bIBAIOIIUI yYaCTOK» aHTUTENa (WM «(PpParMeHT aHTUTENA»)
OTHOCUTCSI K OJHOMY WJIM HECKOJNBKUM (pparMeHTaM aHTHUTENa, KOTOPblE COXPAaHSIOT
CIIOCOOHOCTh  CreLM(pUUECKH CBA3BIBATbCA C aHTUreHOM. [Ipumepnl CBA3BIBAIOIIMX
(parMeHTOB, OXBAaTBIBAEMbIX TEPMHUHOM «AHTUICHCBSA3BIBAIOLUIMN YYaCTOK» aAHTHUTENA,
BKmouaroT (i) Fab-dgparment, moHoBanentHelii pparment, cocrosimuii u3 VL-, VH-, CL- u
CHI1-nomenos; (ii) F(ab')2-pparmenrt, OuBajeHTHbIii (parmeHT, comepxkamuii nsa Fab-
(dparMeHTa, CBsI3aHHBIX JUCYJb(PHUIHBIM MOCTHUKOM B INapHUpHOM yuactke; (iii) Fd-
¢dparment, cocrosmuii u3 VH- u CH1-nomenos; (iv) Fv-¢pparment, cocrosimuii u3 VL- u
VH-nomeHoB opHoro rtuieda anturena, (v) dAb-¢pparment (Ward et al. (1989) Nature
241:544-546), xoropslii cocrout u3 VH-nomena, (vi) BeinenenHsiii CDR, (vii) scFv, koTopsrit
cocToMT W3 ABYX JaoMeHOB Fv-pparmenta, VL u VH, coeguHeHHBIX CHHTETHYECKHM
JUHKEPOM C 00pa3oBaHHWEM OIMHOYHOH OenkoBoi memnw, B kotopoi VL- m VH-ywactku
COEAMHSIOTCS. TOMapHO C 0Opa3oBaHMEM MOHOBAJIEHTHBIX MoJNeKys. /Jlpyrue ¢opmbl
OIHOLIETIOYEYHBIX AHTUTEJI, TAKHE KaK JUAHTUTENA, TAK)KE 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 MOXKET IPEACTaBIATH
co0oif yacTh Oojee KPYMHOH MMMYHOAIT€3UBHONW MOJIEKYJbI, OOPA30BAaHHOW C TMOMOIIBIO
KOBAJIEHTHOM WJIM HEKOBAJEHTHOH acCOLMAalMM aHTHUTENAa WIM y4acTKa aHTHUTENa C OJHHUM
VTN HECKOJIbKUMHM IPYTUMH OeNKaMH MM nenTuaaMu. IIpumeps! TaKMX UMMYHOAITr€3UBHBIX
MOJIEKYJl BKJIIOYAIOT TNPHMEHEHHE KOPOBOIO y4acTKa CTPENTaBHANHA C OOpa3oBaHHEM
teTpamepHoi scFv-monekyiel (Kipriyanov et al. (1995) Human Antibodies and Hybridomas
6:93-101) u mpuUMeHeHHe IMCTEHHOBOTO OCTaTKa, MapkepHoro mnentuna u C-KOHIEBOH
MOJIMTUCTUANHOBOH METKH ¢ 00pa3oBaHHWEM OMBAJEHTHBIX W OMOTHHMIMPOBaHHBIX SCFv-
mogiekyn (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). YyacTku aHTUTEN, TaKue
kak Fab- u F(ab')2-pparments, MOryT ObITH MOJYYEHBI M3 LENBIX AHTUTEN C TOMOIIBIO
CTaHIAPTHBIX METOAMK, TAKUX KaK IEPEBAPUBAHNE NATTANHOM HJIM TIETICHHOM LIEJIbIX aHTUTEIL.
Bbonee Toro, anTuTena, y4acTKU aHTUTEN U UMMYHOAIT€3HUBHBIE MOJIEKYJIbI MOJKHO TTOJYYUTh
C MOMOIIBI0 CTAHIAPTHBIX METOIUK pekoMOmHaHTHOH JIHK, MHUpPOKO M3BECTHBIX U3 YPOBHS
TexHukH (cM. Sambrook et al., 1989).

TepMHUH «aHTUTENO YEJIOBEKay BKIIOYAET B ceOsl aHTUTENA, NMEIOIINE BapHaOebHbIE U
KOHCTAHTHbIE YYaCTKH, TIIOJy4YE€HHbIE W3 TMOCJIEIOBATENbHOCTEH HMMMYHOIJIOOYIMHOB

3apOABIIIEBOI JTUHUM 4Y€NOBEKA. AHTUTENA YelOoBeKa IO HACTOSILIEMy HU300PETeHUI0 MOTYT
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BKJIFOYAaTh B Ce€0s aMHUHOKHCIOTHBIE OCTAaTKH, HE KOAMPYEMbIE IIOCIEAO0BATENbHOCTIMH
UMMYHOTJIOOYJIMHOB 3apOJBIIIEBON JIMHUM YesoBeka (HarpuMep, MyTalllud, BBOAWUMBIE B
pe3yJbTaTe CIy4alHOro MM CalT-CrenuduuecKoro MyTareHesa in vifro Win COMaTHYeCKOH
MyTauuu in vivo), Hanpumep, B CDR u, B uactHocTH, CDR3. OnHako TEpMUH «aHTUTENO
YeJIOBeKa», HCHOJb3yeMOEe B HACTOSINEM JOKYMEHTE, He BKIIOUaeT B ceOs aHTUTena, B
koTopeix CDR-nocnenoBaTenbHOCTH, MOJIYYEHHbIE U3 3apOABILIEBON JHUHUM APYTHX BUIOB
MJIEKOITUTAOLINX, TAKMX KaK MbIlb, ObUIM NMPHUBHUTHI HA KapKacCHbIC MOCJIEIO0BATEIbHOCTH
YeloBeKa.

TepMuH «pPEeKOMOMHAHTHOE AHTHUTEJO YEJOBEKa», HCIONIb3yeMOe B HACTOSIIEM
IOKYMEHTE, BKJIIOYaeT B ceOst BCE aHTHUTENA, KOTOPBIE MOJYYat0T, SKCIPECCHPYIOT, CO3MAI0T
WIM BBIUIEJSIOT C TOMOINBIO PEKOMOMHAHTHBIX CPENCTB, TaKHe KaK aHTHUTENa,
SKCIIPECCUpPYEMbIe c MTOMOLIBIO PEKOMOMHAHTHOTO BEKTOpa SKCIIPECCHH,
TPaHC(ULMPOBAHHOTO B KIJIETKY-XO35IMHA, AHTHUTENA, BBIAEISEMble W3 KOMOWHATOPHOH
OubMMoTeKn PEeKOMOMHAHTHBIX AHTUTEN YEJIOBEKA, AHTUTENA, BBIAENSEMbIE U3 JKUBOTHOTO
(HampuMep, MBIIH), KOTOPOE SBISETCS TPAHCTEHHBIM [0 T'€HAaM HMMYHOIJIOOYJIHHOB
yenoBeka (cm., Hampumep, Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295), wnm
aHTUTENA, TOJy4YaeMble, HKCIPECCHpyeMble, OOpa3yloIIUecs: WU BbIIEIsAeMble JIFOOBIM
APYyrUM  crocoboM,  BKJIIOYAKOIMM  COEAMHEHHE  IIOCJIEeNOBATENbHOCTEH  I'eHOB
UMMYHOIJIOOYJIMHOB ~ 4ejioBeKa ¢ jApyrumu  nociepoBarenbHocTsimu  JIHK.  Taxue
PEKOMOMHAHTHBIE AHTHUTENIA YeJOBeKa MMEIOT BapHadeNbHble M KOHCTAHTHBIE YYaCTKH,
MOJIyYeHHBIE M3 MOCEI0BATEIbHOCTEH HMMYHOTJIOOYJIMHOB 3apO/IbILIEBON JTHHUU YEJIOBEKa.
OnHako B COOTBETCTBUU C OIpENENCHHBIMH BapUaHTaAMU OCYILECTBJICHHUsS TaKue
pPEeKOMOMHAHTHBIE aHTHTEJIAa 4YeJOBEeKa TMOABEPraloT in Vifro wmyTtareHesy (Wid Tpu
NPUMEHEHUH >XHUBOTHOIO, TPAHCI'€HHOI'O IO MOCenoBaTeNbHOCTIM Ig uenoseka, in vivo
COMAaTHYECKOMY MyTareHe3y) W, TakUM 00pa3oM, aMHHOKHCIIOTHBIE IOCIIEIOBATEIbHOCTH
VH- u VL-y4acTKOB peKOMOWHAHTHBIX aHTHUTEJ MPEACTABISIIOT COO0I MOCIe0BATENBHOCTH,
KOTOpBIE, IPHU TOM, 4TO nojy4deHsl u3 VH- u VL-nocnenoBarenbHOCTEH 3apOabIIeBON JUHUU
4eyoBeka MO0 ObUTM OTHECEHbI K HUM, MOTYT HE BCTPEYAThCS B MPHPOAE B perepTyape
3apOABILIEBON JIUHUM aHTUTEN YEJIO0BEKA i1 VIVO.

«Fc-cnutere Oenkm» comeprkaT 4acThb WIM BCE M3 JBYX WM Oojiee OENKOB, OAMH U3
KOTOpBIX TpencraBisieT coboii Fc-ygacTok MMMYyHOTrTIOOYJIHMHOBOW MOJIEKYJIBI, KOTOPBIE B
MHOM Cllydae HEe BCTPEYAIOTC COBMECTHO B mnpupone. llonmydeHue CchauThIX OENKOB,

COACPNKAIMNUX TCTCPOJIOTUYHBIC TIOJUIICIITUABL,  CJIUTBIE C pPa3JIMYHbIMU  YYaCTKaMHU
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NOJIyYEHHBIX M3 AHTHUTEN MOJUNenTuaAoB (B ToM uyuciae Fc-momeHom), Obulo ONMUCAHO,
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 Oenkm» comepskaT OAMH HIIM HECKOJBKO JOMEHOB peLenTopa, CBsi3aHHOro ¢ Fc-
(parMeHTOM, KOTOpBIH B COOTBETCTBUHM C HEKOTOPBIMH BapHAHTAMH OCYINECTBIICHHSI
COIEPKUT INAPHUPHBIA ydacTok, 3a koropeiM ciuenyer CH2- wu CH3-momen
UMMy HOIIOOyIMHA. B COOTBETCTBHHU C HEKOTOPBIMH BapHaHTAMH OCYLIECTBICHUs FC-CuThIi
OeJIoK COmep:KUT ABe WM Oojiee OTHENBbHBIX LEMeill peuenTopa, KOTOPbIE CBA3BIBAIOTCS C
OITHUM WJIM HECKOJbKMMU Juranmaamu. Hampumep, Fc-cmuTeiii Oenok mpencraBisieT coOoi
OeNOK-JIOBYIIKY, TAaKOH Kak, Hampumep, Oenok-ioBymka ans IL-1 (Hanpumep, puioHaNenT,
KOTOPBIN COAMEp KHUT CBsi3biBatouii jurana RACP yuactok IL-1, cnuteiii ¢ BHEKJIETOUHBIM
yuactkoM R1 IL-1, ciutemm ¢ Fc hIgGl; cm. marent CIHIA Ne 6927004), unn Oen0oK-JIOBYLIKY
s VEGF (manpumep, apiubepuent, koTopsiii conepskut 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 muisi KyJIbTHUBHPOBAHUS KJIETOK» U «Cpela Ui KyJIbTUBUPOBAHUS»
OTHOCSITCSI K PacTBOPY IUTATENbHBIX BEINECTB, NMPUMEHSIEMOMY JUJIsl BBIPAIIMBAHUS KJIETOK
MJIEKOIUTAIOLINX, KOTOPBIA OOBIMHO obecrieunBaeT HEOOXOAMMbIE MHUTATEJbHbIE BEIECTBA
IV YCUJIEHHSI POCTAa KJIETOK, TAKUX KaK YIJIEBOAHBIM HCTOYHUK HEPTHM, HE3aMEHUMbIE
(Hanpumep, peHMNANAHUH, BAJUH, TPEOHUH, TPUNTO(AH, METHOHUH, JIEWLIUH, U30JECHIINH,
JIU3UH W TUCTUIWH) U 3aMEHUMbIE (HAIPUMED, aJlaHWH, aclaparvH, aclaparuHoBasi KUCJIOTa,
IUCTEHH, TJYTAaMUHOBAsl KHUCJIOTA, TJHUIMH, TPOJHMH, CEPUH M TUPO3UH) AMUHOKHUCIIOTHI,
CIIeJIOBbIE 3JIEMEHTBI, WCTOYHUKH OJHEPrUM, JUMUAbL, BUTamMuHbl u np. Cpema mns
KYJIbTHBHPOBAHMS KJIETOK MOXKET COJEp:KaTh SKCTPAKThI, HAMpPUMEp, CBIBOPOTKY WU
NMEeNnTOHbI  (TUAPONH3AThI), KOTOpble OOECNEUMBAIOT WCXOAHBIE MATEepPUaNbl, KOTOpBIE
MONAEPKUBAIOT KJIETOYHbIH pocT. Cpempl MOTYT COAepKaTh SKCTPAKTBI JIPOMNCKEBOTO
MIPOUCXOXKIICHUSI WJIH COEBbIE SKCTPAKTHI BMECTO IKCTPAKTOB JKUBOTHOTO MPOUCXOKICHHSI.
XUMUYeCKH omperaenseMass cpeia OTHOCUTCS K Cpele JUIsl KyJbTHBHUPOBAHUS KIIETOK, B
KOTOPOH BCE U3 XUMHUYECKUX KOMIIOHEHTOB SIBJISIFOTCS M3BECTHBIMH (T.€. UMEIOT U3BECTHYIO

XUMHYECKYIO CTPYKTYpy). XHUMHYECKH OIpenenseMas cpeda He COMAEPKHUT HHUKAKHX
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KOMIIOHEHTOB JKMBOTHOTO IPOUCXOXAEHHUS, TAKUX KaK IMENTOHbl ChIBOPOTOYHOIO WM
JKUBOTHOTO NPOUCXOXKIEHUsA. B COOTBETCTBMM C OOHUM BapHaHTOM OCYLIECTBJIEHUS Cpena
TpeNCTaBIsIET COO0M XUMHUYECKH ONPENesieMyI0 Cpeny .

PacTBOp MOXeET Takke COAep’KaTb KOMIIOHEHTBI, KOTOpbIE YCHJIMBAIOT POCT W/ MM
BBDKMBAHHE CBBILIIE MUHUMAJIbHOW BEJIMYHMHBI, B TOM 4YHCJIE€ TOPMOHBI M (PaKTOPHI POCTA.
PacTBOp mpeanoyYTUTENBHO COCTAaBISAIOT B COOTBETCTBUM ¢ pH M KOHLEHTpauuen conei,
KOTOpbIE ONTUMAJIbHBI JJIs1 BBDKHBAHUS U MPOJH(epany KIeTOK.

TepMuH «JIUHUS KJIETOK» OTHOCUTCS K KJIETKE WM KJIETKaM, KOTOpbIE MOJyYeHbI U3
KOHKPETHOH JIMHUM NOCPEACTBOM CEPUHHOIO MACCUPOBAHUS WM INMEPECEUBAHUS KIIETOK.
TepMuH «KJI€TKW» UCHOJb3YETCs B3aMMO3aMEHSIEMO C TEPMUHOM «KJIETOUHAS MOy JISILIUSD .

TepmuH «knerka» BKIOUYaeT B cedst MOOYI0 KIETKY, KOTOpas SBISIETCS MOAXOISIIEH
IUIST SKCTIIPECCUU TOCIIEIOBATEIbHOCTH PEKOMOWHAHTHONW HYKJIEMHOBOH KHUCIOTHI. Kierku
BKJIFOYAIOT B Ce0sl KIIETKH 3YKApUOT, TaKWe KaK >KUBOTHBIC KJIETKH, HE TNPHHAIJICIKALIUE
YeNOBEeKYy, KJIETKM MIIEKONMUTAIOMINX, KJIETKH 4eJOBeKa, KJIETKU NTHULl, KJIETKH HACEKOMBIX,
KJIETKH JPOXKIKEH MIHM CIMSTHUS KJIETOK, TAKUe KakK, HalpuMep, THOPUIOMBI TN KBaIpOMbl. B
COOTBETCTBHUH C OINPENEJICHHbBIMA BapHAHTAMH OCYIIECTBJICHUS KJIETKA MPENCTaBIsAET COOOM
KJIETKY 4eJOBeKa, 00e3bsiHbI, YeJOBEKOOOPa3HOI 00e3bsiHbI, XOMsIKa, KPBICHI WM MbIIU. B
COOTBETCTBUH C APYTUMH BapHAHTAMHU OCYLIECTBJIECHUS KJIETKY BBIOMPAIOT U3 CIEAYIOIIHX
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) wmu Daudi  (B-mumdonura), A431
(emupepmanpHoit), 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 COAECPKUT
OIMH WIM JABa BHUPYCHBIX TI€HA, HaNpUMep, KJETKa CETYaTKH, KOTOpas OSKCIPECCHPYET
BUpYCHBII red (Hanpumep, kietka PER.C6®). B cooTBeTCTBUM € HEKOTOPBIMH BapHAHTaMH
OCYIIECTBIIEHHUs KiieTka mnpenctasnsier coboit kierky CHO. B coorBercTBUH € APYyrUMH
BapHAHTAMU OCYIIECTBJICHU KJIeTKa npeacrapisieT codboi knetky CHO-K1.

OnvH acnekT HacTOoSIIEero N300PETeHUs] OTHOCHUTCS K KYJIBTYPe ISl IOCeBa, B KOTOPOH
KJIETOUHYIO TOMYJISILHMIO Pa3pallyBalOT Mepex MOoJydeHueM Oenka u cOOpOM KYJIBTYpbI-
npoxyueHTa. TaypuH MOKHO JOOaBNISATh K OCHOBHOH cpene B COCTaBe Ha OCHOBE KYJIBTYPbI

JJ1A TIOCEBA B COOTBETCTBUH C HACTOAIUM I/1306peTeHI/IeM, KakK OITMCAaHO BBIIIC.
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JIpyroli acmeKkT HACTOSILEro H300pEeTeHUs] OTHOCUTCS K KYyJIbType-IPOAYLEHTY, B
KOTOpO# Oenok odpasyercs u ero cobuparor. Ilepen ¢azoii oOpa3oBaHus MPOIYKTa OOBIMHO
npoucxoaut ¢asa pocTa (TakkKe H3BECTHAsI KAaK KyJIbTHBHPOBAHHE B CHUCTEME IOCEBHBIX
depMeHTepOB MM KYJBTHBUPOBAHWE JUIA IOCEBA), TIAE€ BCE KOMIIOHEHTHI JUIA
KYJIbTUBHPOBAHUSI KJIETOK IMOJNAIOTCS B COCYI IJIsl KYJBTUBUPOBAHHs B Hayaje MpoLecca
KYJbTUBUPOBAHUA, 3aTCM KICTOYHYH IMOMNYJIAOUKO paspalidBarOT OO TOTOBHOCTU IJiA
NPOMBILIIEHHOTO 00beMa. (COOTBETCTBEHHO COCYZ I KyJbTHBHPOBAHHS 3aCEBAIOT
KJIETKaMU IIpH HOZ[XOI[ﬂLHefI TIJIOTHOCTU 3aCEBAHUA OJISA Ha4vaJIbHOU (1)213]:;1 KJIETOYHOI'O pOCTa B
3aBUCUMOCTU OT I/ICXOI[HOfl JIMHUM KJIETOK. B CcOOTBETCTBUH C HEKOTOPBIMH ACIIEKTaAMU
TAypUH MOXKHO JOOABJIATH K OCHOBHOW Cpene Uil KYJbTHBHPOBAHUS B COCTABE HA OCHOBE
KYJBTYPbI HJiId TIOCEBA B COOTBECTCTBUU C HACTOALIUM I/1306peTeHI/IeM, KaK OIINCaHO B
HACTOALNEM JOKYMCHTE, C LCJIbHO JOMNOJHUTCJIBHOTO VYIJIYUIICHUA HWJIM [MOBBIIICHUA
MPOAYKTHUBHOCTH KJIETOK B TOCTenyromei gase oOpasoBaHus MPOIYKTa.

OnmuH acmeKkT HAcTOALIero H300peTeHHs] OTHOCUTCS K KYJbTYPe-MPOAYLEHTY, I7ie
YCIIOBHS KyJIbTUBUPOBAHUS MOIUPULHMPYIOT I YCUJIEHHS POCTa PEKOMOMHAHTHBIX
OYKAPUOTHYECCKUX KJICTOK, IOBbIIIAA IPU 3TOM O6pa30BaHI/Ie OAHOTO HNJIU HECKOJBbKUX
NPEACTABJIAOIIUX HHTEPEC peKOM6I/IHaHTHbIX 66.]'IKOB TAaKUMHU KJIETKAMH U NOAACPIKUBAA
’KM3HECTIOCOOHOCTh KJIETOK, B YaCTHOCTH, C MOMOLIBbIO J100aBJieHHs TaypuHa K Cpene
KYJIBTYpBI-IIPOAYLIEHTA W/WJIN KYJIbTYPe Uil CHCTEMbI MOCEBHBIX epmMeHTepoB. B cocyne s
KYJIbTUBUPOBAHUS NMPOAYKTA WX OHOPEaKTOpe MCXOAHYIO Cpefy AJsl KyJbTHBUPOBAHUS UM
KJIETKH MOJAIT B COCYA IUIsl KYJbTHBHPOBAHUS NOCie (a3bl KyJIbTUBUPOBAHUS ISl IOCEBA
win  ¢a3pl pocTa. B COOTBETCTBUU C ONpENeJeHHbIMH BapHAHTAMH OCYINECTBIICHHSI
KJIETOYHBINA Cyn€pHaTaHT HIIU KJIETOYHBIA JIU3aT co61/1pa10T MOoCJE KYJIbTUBHUPOBAHUA C
oOpazoBaHHeM TMpOAyKTa. B COOTBETCTBUM C JAPYTUMH BapUAHTAMH OCYINECTBIICHHS
NPEACTABSIIOIINI  MHTEpEC TMOJMIENTUA WM OeOK U3BJIEKAT U3  Cpeapl  JUJis
KYJIbTUBUPOBAHUA WM KJICTOYHOI'O JiKM3aTa, WJIW TaK WJIM HWHA4Y€ B 3aBUCUMOCTU OT
JIOKQJIM3ALMU MPEICTABISAIOLIEr0 HHTepeC OesKa, C MOMOLIbI0 METOAUK, LIHPOKO W3BECTHBIX
B JIaHHOH 001acTu.

COCYI[]:;I AJIs1 KYJIbTUBHUPOBAHUSA BKIIFOYANOT 663 OrpaHUYCHUS JIYHOYHBIC IJIAHIIECTDI, T-
KOJIOBI, BCTPSIXMBAaEMbIe KOJIOBL, COCYIObl C MEIIAJKOW, BpAIIAOIIHECS KOJOBI,
TIOJIOBOJIOKOHHBIE OMOPEaKTOPhI ¢ BO3MYIIHBIM MOAbeMOM U T.m. [lomxomsmuii cocyn as
KYJbTUBUPOBAHUS KJIETOK MpeAcTaBisieT coboil OuopeakTop. buopeakrop oTHOCHTCS K

cocyny Al KYJbTHBUPOBAHMUA, KOTOprfI HU3TOTOBJICH HWJIM CKOHCTPYUPOBAH  JIA
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MaHUMYJSILAA WA KOHTPOJSl CPENOBBIX yCJIOBHH. Takue COCyIpl AJsl KyJIbTUBHPOBAHUS
IIUPOKO U3BECTHBI M3 YPOBHS TEXHUKH.

ITpouecchl U cucTeMbl OHOPEKTOPOB ObLIM pa3paboTaHbl C LEIbE) ONTUMH3ALMU
ra3oo0MeHa, JOCTaBKHM JOCTATOYHOrO KOJIMYECTBA KHUCIOpOAA IJIs MOAAEPKaHUS POCTa H
npoayktuBHOcTH Kietok W ynaneHuss CO». Ilopnepxkanue >QQexTHBHOCTH ra3oo0MeHa
SBJISIETCST  BaXKHBIM ~ KpuTepueM obOecrieueHus: >(PQekTHBHOrO pacmupeHuss oObema
KyJbTUBUPOBAHUS KJIETOK ¥  oOpasoBanusi Oenka. Takue CHUCTEMBI  SIBJISHOTCS
O0IEeN3BECTHBIMH CIIEIHATIICTY B JAHHOH 00J1acTH.

B (dase oOpazoBanus MOJUIENTHAHOTO MPOAYKTa TEPMUH «KYJbTUBUPOBAHUE KIIETOK C
NEePHOANYECKON MOAMUTKOWY MM «KYJbTHBHPOBAHHE KJIETOK C TMOAMUTKON» OTHOCUTCS K
NEePHOINYECKOMY KYJbTUBUPOBAHUIO, 7€ KUBOTHBIE KJIETKH U CPeAy ISl KyJIbTUBHPOBAHHUS
W3HAYAJIbHO MOJAIOT B COCYJA MAJisl KyJbTUBHPOBAHHS U JOTMOJHUTENIbHbIE MUTATEJbHbIC
BELeCTBA /Ui KYJbTHBHPOBAHHS IMOJAIOT MEIJIEHHO, HEMPEPbIBHO WJIM [MOLIArOBO, K
KYJbType BO BpeMsl KYJbTUBHUPOBAHUS, C MEPUOJUUECKIM COOPOM KJIETOK W/WJIM MPOAYKTa
Wi 0e3 TakOBOTO, J0 3aBepIUeHHs KyJbTUBUPOBaHUs. KynbTHBHpOBaHUE C MEPHOAMYECKOM
NOAMUTKON BKJIOYAaeT B ce0sl «IOJyHENpPepbIBHOE KYJbTUBUPOBAHUE C MEPHOAUYECKOH
HOAMUTKOI», I7Ie MEPUOANYECKH BCIO KYJBTYpy (KOTOpas MOXKET BKJIIOYATh B Ce0sl KJIETKU U
Cpelly) VAaISIOT W 3aMemalT cBexel cpenoil. KynpTuBHpOBaHHME € MEPUOIUYECKON
HNOAMUTKON OTJIMYAETCs] OT MPOCTOrO «IEPHOAMYECKOrO KYyJIbTHBHPOBAHHS», TIJE BCE
KOMITOHEHTBbI JJIsl KYJBTUBHUPOBAHUS KJETOK (B TOM 4YHCJE JKUBOTHBIE KIETKH M BCE
NHUTaTeJbHbIE BELIECTBA VIS KyJIbTUBHUPOBAHMS) MOJAIOT B COCYZA Ul KyJbTUBHPOBAHUS B
Havajie mpolecca KyJbTHBUPOBAHHS B TMEPUOAUUYECKON Kyibrype. KyiabTuBHpOBaHHE C
NEePHONUYECKON TOAMUTKON MOXKET OMOJHHUTENbHO OTJIHYaThCs OT Mnepdy3HOHHOTO
KYJbTUBUPOBAHUSI B TOM CMBICJIE, 4YTO CYMEPHATAHT HE YAAIAIOT W3 Cocyda [uis
KYJbTUBUPOBAHUS BO BpeMs TMpolecca, B TO BpeMs Kak 0pud nepPy3MOHHOM
KYJIbTUBUPOBAHUH KJIETKU 3aI€P’KUBAIOTCSI B KYJIBTYpe, HAPUMED, C TIOMOIIBIO (PHIIbTPALIUH,
U Ccpely Ul KyJbTHBHPOBAHMS HEMPEPHIBHO MM MEPUOJHMYECKH BBOIOST M YIAJSIOT U3
cocyaa Iuisi KyJbTUBUPOBaHUs. B TO ke Bpemsi MpeayCMOTPEeHO yaaieHne 00pa3LoB B LEsX
NPOBEPKH BO BpeMsi KyJbTUBHUPOBAHHUS KJETOK C Mepuoauyeckoil moamuTkoi. [Ipouecc
NEePHOANYECKON MOAMUTKH TMPOJOKAETCS] IO TeX IOp, MOKa He OMNpeNesieHO TO, HTO
TOCTUTHYT MaKCHUMaJIbHbIN padouuii oobem n/mmn obpa3oBanue Oenka.

®pasza «HempepbIBHOE KYJIbTUBHPOBAHHE KJIETOKY» IMPU HMCIOJb30BAHUU B HACTOSLIEM

AOKYMEHTE OTHOCUTCA K METOAUKE, HCHOHBSyeMOfI AJist HEMPEPBIBHOI'O BbIpalllBAHUS
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KJIETOK, OOBIYHO B ompexaeneHHOW ¢ase pocra. Hampumep, ecnu Tpebyercs HempepbIBHOE
NOCTYIUICHHE KJIETOK WM Tpedyercs oOpa3oBaHHE OMNPENEICHHOrO MPENCTABISIIOLIErO
UHTEpeC TOJMIMENTHAA WK OeNka, KyJbTypa KJIETOK MOXKET HYKJAThCsl B TMOAAEP KaHUU
ompeneneHHoW  ¢a3pl  pocra. Takum  0o0pa3oM, YCJIOBUSL  JOJDKHBI  MOCTOSIHHO
KOHTPOJIHPOBATHCS U KOPPEKTHPOBATHCS COOTBETCTBYIOLIMM 00Pa30M C LEbIO MO KaHHS

KJIETOK B TOM OmpeaesieHHoH (dase.

CPE/JIbI

Hacrosimmee wu3oOpereHue mnpenycMaTpuBaeT Cpedy Uil KyJIbTUBHPOBAHHS KJIETOK,
KOTOpasi sIBJISIETCSI OECChIBOPOTOYHON U comepskuT oT mpubmusurensHo 0,1 MM mo 10 MM
TaypuHa. TepMuH «0ecCHIBOPOTOUHASY MPUMEHSIETCS K CpeAe ISl KYJIbTUBHPOBAHUS KJIETOK,
KOTOpasi He CONEPIKUT )KUBOTHBIX CHIBOPOTOK, TAKUX KaK 3MOPHOHAIbHAsE ObIUbsi CBIBOPOTKA.
BeccbiBOpoTOYHAsl cpena MOXKeT comepikartb < 16 I/ TMApPONMU3ATOB, TAKUX KAaK COEBBIH
ruaposm3at. Hacrosmee nzobpereHne Takke MpeayCcMaTpUBAET XUMHUECKH OINPENeNsieMY0
cpemy, KOTopasi SBISIETCS HE TOJBKO OECCHIBOPOTOYHOW, HO TakKXXe M HE COHNEPIKHT
rugponusata. TepMUH «He copep Kallluii TMAPOJM3aTa» NPUMEHSETCS] B OTHOLIEHUM CpPEIbI
IUI KyJbTUBUPOBAHUS KJIETOK, KOTOPbIE HE COIEpKaT T'MAPOJIN3AaTOB 3K30T€HHOro Oelka,
TAKUX Kak TUAPOJM3aThl XKMBOTHOTO WJIM PACTUTENBHOrO OenKa, Takhe Kak, Hampumep,
HENTOHBI, TPUNTOHBI M T.NM. TE€PMUH «OCHOBHAs Cpenay MpPEACTaBiseT COOOW HCXOAHYIO
cpeny (IpeACTaBIEHHYIO B CUCTEME IOCEBHBIX (pepMeHTepoB u/nnu B 0-i 1eHb 00pa3oBaHUs
KYJBTYpbl KJIETOK), B KOTOPOH Pa3MHOXKAIOTCSl KJIETKH, U COAEPKUT BCE HEOOXOIUMBbIE
NUTATEJIbHBIC BELIECTBA, KOTOpPbIE BKJIOYAIOT B Ce0s OCHOBHYK) CMECh AaMHUHOKHCIIOT.
Paznuunbie mponucu (HampuMep, COCTaBbl) Ui OCHOBHBIX CPEI MOTYT OBITh M3TOTOBJICHBI
WM TPUOOpPETEHBl B KOMMEPYECKH JOCTYIHBIX MapTHSAX. AHAJOTHYHO «OCHOBHAs Cpena C
MOAMHTKOI» COAEPIKHUT CMECH U3 JOMOJHUTEIBHBIX TUTATEIbHBIX BEIIECTB, KOTOPbIE OOBIYHO
pPacXoayrTCsl BO BpeMsl KyJIbTUBHPOBAHHS C OOpa3OBaHMEM MPOAYKTA M HCIOJB3YIOTCS B
CTpaTervsix MNOANHUTKH (AJs1 TaK HA3bIBAEMOIO KYJBTHBHPOBAHUS C «IEPUOTUYECKOM
NOAMHUTKOI»). MHOXECTBO OCHOBHBIX Cp€I C TOAMNHUTKOH SIBISIFOTCA KOMMEPYECKH
OOCTYMHBIMU. TE€PMUH «ITOAMUTKA» BKIOYAET MPEAyCMOTPEHHBbIE TpapuKoM NOO0aBKU WU
no0aBKH K cpelie uepe3 paBHblE HHTEPBAJIbI, HATPUMED, B COOTBETCTBUH C IPOTOKOJIOM, B TOM
YHCIie CUCTEMY HETPEPBIBHOTO KYJbTHBHPOBAHHUS C IOAMUTKON, Kak B xemocrare (cM. C.
Altamirano et al., Biotechnol Prog. 2001 Nov-Dec; 17(6):1032-41), unu B COOTBETCTBHH CO

cniocobom ¢ mepuonudeckoi nmoanutkod (Y.M. Huang et al., Biotechnol Prog. 2010 Sep-
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Oct;26(5):1400-10). Hampumep, KyJabTypy MOXKHO HOANHTHIBATE OAMH pa3 B IE€Hb, uUepes
JeHb, uepe3 TPU IHs, WIM MOKHO MOANMUTHIBATh, KOIZAa KOHLEHTPALMS ONpPENeIeHHOTO
KOMITOHEHTa CpPeAbl, KOTOPBI MOMJICKUT KOHTPOJIIO, OMYyCKAEeTCsl 3a INPenelibl JKeJaeMOro
AMana3oHa.

VnaneHue CbIBOPOTKH MJIM YMEHbLICHUE N YIAJCHHe THAPOJIU3aTOB U3 CPembl AJIs
KYJbTUBUPOBAHUS KJIETOK, MPH OJHOBPEMEHHOM CHIKEHUH BapuaOeIbHOCTH OT MapTHH K
NApTHH W YJIYYIIEHWH CTaauil mocienyromel oOpaboTKH, K COKAJIEHHIO, CHUXKAET POCT,
BbDKMBaHHE KJIETOK U JKcmpeccuto Oenka. Takum 00pa3oM, XUMHUYECKH Ompenesemas
OecchIBOPOTOUHAsE M COAEpiKallas HEe3HAYMTEeJIbHOE KOJIMYECTBO WM He COoneprKaiias
TUAPOJIM3AaTOB Cpelda, HYXKOAeTCsi B JOMOJHHUTEIbHBIX KOMIIOHEHTAX Uil YIIyYIIeHHs
KJIETOUHOT'O POCTa U 00pa3oBaHus OemKa.

B cBsi3u ¢ 3TUM cpena Aisl KyJbTHBUPOBAHUS KJIETOK MO HACTOSIIEMY HM300pETEHHIO
COZIEPKUT OCHOBHYIO Cpely, COIAEpIKAaIlyl0 BCe HEOOXOAMMbIe MUTATENbHbIE BEINECTBA IS
KYJIbTUBUPOBAHUSI JKU3HECTIOCOOHBIX KJIeTOK. TaypuH MOXKHO NOOABISITh K OCHOBHOI Cpefie B
COCTaBEe Ha OCHOBE KYJIBTYPbI IJISl TOCEBA B COOTBETCTBHU C HACTOSIIUM H300peTEeHHEM, KaK
omucaHo Beie. Kpome TOro, TaypuH MOXHO A00aBISATH K OCHOBHOH Cpele B COCTaBe Ha
OCHOBE KYJIbTYPbI-IPOAYLIEHTa, KOTOPYIO 3aT€M MOXKHO MEPUOJNYECKH MOANUTHIBATH (KaK B
TaK HA3bIBAEMBIX KYJbTypaX C «IEPUOIUYECKOH MOAMMUTKONW») HOMOIHUTEIbHBIMH
KOMIIOHEHTaMH Win 0e3 TPUMEHEHHs TaKOBBIX, TAKUMU KaK MOJMAMHHBL, HJIH
HOBBILIIEHHBIMH KOHLIEHTPALUSIMU KOMITIOHEHTOB, HalpuMep, AMUHOKHCIIOT, COJIEH, caxapos,
BUTAMHMHOB, TOPMOHOB, (pakTopoB pocrta, Oy(epoB, aHTUOMOTHUKOB, JIMIHMIOB, CJIEIOBBIX

JJIEMEHTOB 141 T.II. B 3aBUCUMOCTHU oT HOTpe6HOCTeI>'I KJIETOK, noaJIC Kalux

>
KyJIbTUBUPOBAHUIO, UJIH JKEJIAEMBIX I1APAMETPOB KYJIbTUBUPOBAHUS KIIETOK.

Hacrosimee n3o0pereHne nmpeaycMaTpuBaeT, 4To Cpena sl KyJIbTHBHPOBAHUS KIIETOK C
nobaBleHHEM TaypuHA MOKET HCTOIIATHCS BO BPEMsl KYJIBTUBHPOBAHHA C 0Opa30OBaHUEM
Oenka, €CIii He MPENyCMOTPEHO JOMOJHUTEIbHOE J00aBIEHNEe aMHUHOKHUCIIOT, WM CPeaa JJIs
KYJIbTUBHPOBAHUSI C JOOABJICHHWEM TaypHHA MOXET OBITh «HEHCTOLIAeMOI», eCIH
NPeayCMOTPEHO N00aBIeHHEe aMHHOKHUCIIOT B3aMeH M3PACcXOJOBAHHBIM aMHHOKHUCIOTaM (Kak
OIMHCAHO HUXKE). ABTOPBI HACTOSINEro M300PETEHUS 3aMETHIIM, YTO KYJBTYPhl, KOTOPBIE BO
BpeMs (pa3bl 00pa3oBaHUs MPOAYKTA AOMOJHSIIOT TAYPUHOM, XapaKTEPU3YIOTCS MOBBIIIEHUEM

o0Opa3zoBaHUs PEKOMOMHAHTHOTO O€NKa MpPH Pa3NUYHBIX YCIOBUSX KYJBTHBHPOBAHUS, KaK

OITMCAHO BBILIC.
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Hacrosimmee n3o0pereHue npenycMaTpuBaeT cpeny ¢ AoOaBleHHEM TaypuHa, KOTopas
COZEP’KUT TayPUH B KOHLIEHTPALUH (BBIPAKEHHON B MMJUIMMOJISIX HA JIUTP), COCTABIIAIOLIEH
no MeHbIneii 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 um 10 MM.

B cooTBeTcTBUM C OHUM BapUAHTOM OCYLIECTBIEHUS CPea JOMOJHUTENBHO COAEPKUT
100 MxM + 15 MxM opautrHa, wiu 300 MM + 45 MkM opHutusa, unu 600 MkM + 90 MxM
opautuHa, win aaxe 900 MM £ 135 MxM opHuUTHHA. B COOTBETCTBUU C APYTUM BapUAHTOM
OCYIIECTBJICHHS] Cpela COIEPKUT MO MEHbIIeH Mepe MpHOIM3UTENbHO S5 Mr/in += 1 Mr/n
opuutuHa - HCI, unn o menbei mepe npudamsurenabro 10 mr/n + 2 mr/n opautuna - HCI,
WM 1o MeHbined mepe 15 mr/m + 2,25 wmr/n opuurunHa - HCI, mnm nmo meHblnel mepe
npubnusutensHo S0 wmr/n + 7,5 wmr/n opuurmHa - HCl, wmm mo weHbmmed wmepe
npubnusutensHo 100 mr/nm + 15 wmr/n opamtuHa - HCI, wnm mo MeHblmel wmepe
npubnusuTensHo 150 mr/n + 225 mr/n opautuna - HCIL.

[TyTpecunH MOKHO He0oOs3aTeIbHO A00ABIATE K IomonHsAeMoi cpene. IlyTpectun Obut
BKJIFOUYEH B OYEHb HU3KHMX KOHLEHTPALMAX B KAUE€CTBE KOMIIOHEHTA B HEKOTOPBIX COCTaBax Ha
OCHOBE Cpenbl JUIsl KyJbTUBUPOBAHUS KJIETOK; cM., Hanpumep, WO 2005/028626, B koTopoM
ornucano BkiroueHue 0,02-0,08 mr/n mytpecunHa, mateHt CIITA Ne 5426699 (0,08 wmr/m);
nateHT 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/n), WO 2008/154014 (~ 100 mxM
- ~ 1000 MxM); 3asBka Ha Beigady nareHra CLIA 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/na
OPHHUTHHA).

B coOTBETCTBUM C HEKOTOPBIMH BapHAHTAMH OCYINECTBJICHHUS] CPENy IOMOJHUTEIBHO
JOTOJHSIOT KOMOWHAIMEeH OPHUTHHA U MyTPECLMHA, TAe MyTPECUUH MOXKET HaXOTUTHCS B
KOHLIEHTPALIMK OT MO MeHbIIeH Mepe npubnusurensHo 150 no 720 mxM. B cooTBercTBUU €
HEKOTOPBIMU BAPHUAHTAMH OCYINECTBJIEHUS CPENy IOMOIHUTENBHO JOTOIHSOT Iy TPECIIITHOM
B KOHIEHTpauu ot npudm3utenbHo 170 no 230 MkM. B cOOTBeTCTBHM ¢ OTHUM BapUAHTOM
ocylecTBieHus cpena coaepxut 200 mxkM + 30 MxM nmyTpecuuHa B AOMOJHEHUE K > 90
MKM * 15 MkM opHutuHa. B COOTBETCTBUM C OJHMM BapUAHTOM OCYLIECTBJICHHS Cpena
comepxkut < 30 mr/n + 4,5 mr/n nytpecuuna - 2HCI B nononxenne x < 15 mr/m + 2,25 mr/a
OpHHUTHHA. B cOOTBETCTBUY C IPyTrHM BapHAHTOM OCYINECTBJIEHHS Cpena Comepkut > 30 mr/m
+ 4,5 mr/n nytpecuuna - 2HCI B nononxenne k > 15 mr/n £ 2,25 mr/n opuutnna - HCI (em.

MexknyHaponnyro mybomukanuo Ne W02014/144198A1, onybnukoBanuyto 18 centsiops 2014
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r., KOTOpas BKJIIOYCHA B HaCTOﬂLHI/IfI AOKYMEHT MNOCPEACTBOM CCBUIKH BO BCEM CBoOei

>
TIOJTHOTE).

B cooTBeTcTBHM C €llle OAHUMH BapUaHTaMU OCYLIECTBJIEHUS] OPHUTUH MPUCYTCTBYET B
cpene B KOHLEHTpauuu, Bappupyromeit ot 0,09 £ 0,014 MM no 0,9 + 0,14 MM, Takoil kak
0,09 £ 0,014 mM, 0,3 £ 0,05 MM, 0,6 £ 0,09 MM wmmu 0,9 + 0,14 MM opnutuna. B
COOTBETCTBUM C HEKOTOPBIMU BapHAHTAMH OCYLIECTBJEHHUS CpeAa TaKKe COAEPKUT MO
MeHnblel mepe 0,20 £ 0,03 MM nytpecunHa. B cOOTBETCTBUM C HEKOTOPBIMU BapUaHTaMHU
OCYLIECTBJIEHUS]  JONOJHUTENbHBI  IMyTPECUMH  MPUCYTCTBY€T B  KOHLIEHTPALUHY,
Bapbupytromeit ot 0,20 £ 0,03 MM no 0,714 + 0,11 MM, Taxoii kak 0,20 + 0,03 MM, 0,35 +
0,06 umu 0,714 £ 0,11 MM nyTpecuusa.

Paznmuunbie npyrue 1o6aBku MOTYT OBITh OOABJIEHBI B CPEAy Uil KYJIbTHBUPOBAHUS, U
OmnpenereHue  JONOJHUTENIbHBIX MOAXOASIIMX  YCJIOBHH  HAXOAWUTCS B Mpenenax
KOMIIETEHTHOCTH CIELHAJINCTa B JaHHOW oOjactu. B cooTBeTcTBHMM C HEKOTOPBIMH
BapUAHTAMU OCYINECTBIEHUS] CpPEeNy MOMOJHSIOT CMEChI0O AMHHOKHCIOT, BBIOPAHHBIX H3
IPYNIBbL, COCTOALIEH W3 aCMapariHOBOM KHUCJOTBHI, LUCTEWHA, TIJIyTAMHHOBOW KHCJIOTHI,
IJUNWHA, JM3WHA, (EHWIaJaHWHA, TPOJIMHA, CepUHA, TPEOHWHA, BAJIWHA, ApPTHHHHA,
TMCTUMHA, aCTaparuHa, riyTaMUHA, aJJaHWHA, U30JIeUIUHA, JeNUHA, METUOHUHA, TUPO3UHA
u TpunrodaHa, A TOro, 4TtoObl OHa OblIa HEMCTOLIAEMOH, MM B Ciydae, KOTAa
HEOOXOIMMBI IOTIOJTHUTENIbHBIE TUTATENIbHBIE BEIECTBA.

B cootBercTBUM C OAHMM BapHaHTOM OCYILIECTBICHHUsS Cpeny JAOMOJIHHUTEIBHO
JOTMOJHSIOT OT mpuOmusutenbHo 170 MkM no 175 mMxkM Hykneo3unos. B cooTBercTBHE €
OJIHMM BapUaHTOM OCYLIECTBJICHUS CPeAa COAEP>KUT Iy pUHOBBIE IPOU3BOAHBIE B CYMMAapHOU
KOHLIEHTpAL1K, COCTaBJISAIOIIEN N0 MeHblueld Mepe 40 MxM, no menbuieil mepe 45 MkM, no
MeHblneli Mepe S0 MkM, mo Menbuiedn mepe 55 MkM, mo menelei mepe 60 MxkM, mo
MeHbIIelH Mepe 65 MkM, no menbuiedi mepe 70 MkM, mo meHbleld mepe 75 MkM, mo
MeHblneli Mepe 80 MkM, mo menbled mepe 85 MM, mo menbwer mepe 90 MM, mo
MeHblnen Mepe 95 MxM, no mensmen mMepe 100 MkM unu no menepwent mepe 105 mxM. B
COOTBETCTBHH C OJHHMM BapHAaHTOM OCYIIECTBJICHHS Cpela COAEPIKUT OT MPHOIM3HTEIBHO
100 MxM n0 110 MKM nypuHOBBIX NPOU3BOAHBIX. IlypHHOBBIE NPOU3BOAHBIE BKIKOYAKOT B
ceOsl TUNOKCAHTHH W HYKJICO3WAbl aJ€HO3MH W TyaHO3MH. B COOTBETCTBUM C OIHHUM
BAPUAHTOM OCYLIECTBJIEHUS CPEa COAEPKUT MUPUMHUAMHOBBIE MPOU3BOAHBIE B CYMMAapHON
KOHIIEHTPAINH, COCTABJSIFOIICH MPUOIM3UTENIbHO MO MeHbineid mepe 30 MKM, 1Mo MeHbIIen

mepe 35 MkM, no menpuien mepe 40 MkM, no menbuiet Mepe 45 MM, o menbinen mepe 50
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MKM, 1o menblied Mepe 55 MkM, no menbuien mepe 60 MKM niau no mMeHslien mepe 65
MKM. B COOTBeTCTBMM C OJHHMM BapuUaHTOM OCYLIECTBJICHUS Cpeda COAEPKUT OT
npubnusuTensHo 65 MKM 1o 75 MKM NHPUMHIMHOBBIX NMPOU3BOAHBIX. IIMpuMunnHOBBIE
NPOU3BOJIHBIE BKJIIOYAIOT B ce0st HyKJICO3UIbl THMUH, YPUAMH U IUTUANH. B cooTBeTCTBHM C
OJHUM KOHKPETHBIM BapUaHTOM OCYIIECTBJEHHUS CpEAa COAEP>KUT AaJC€HO3UH, T'yaHO3HH,
LUTHUIMH, YPUAUH, TAMUIUH U TUTTOKCAHTHH.

B nomnonHeHHne K BKIFOYEHUIO JIFOOOH M3 BBILIEYKA3aHHBIX J00ABOK, B COOTBETCTBUU C
OIIHUM BapHaHTOM OCYILECTBJIEHUs CPeNy AONOJHUTENBHO NOMOJHSIOT MUKPOMOJISIPHBIMU
KOJINYECTBAMH JKHPHBIX KHUCJIOT (WM TPOM3BOIAHBIX JKUPHBIX KUCJIOT) U TOKodepona. B
COOTBETCTBHUH C OJHHM BapUAHTOM OCYIIECTBJICHHUS JKUPHBbIE KHCJOTBHI BKJIIOYAIOT B CeOs
00y OIHY WJIM HECKOJBKO W3 JIMHOJEBOH KHCIOTHI, JINHOJEHOBOW KHCIOTBI, THOKTOBOH
KHCJIOTBl, OJIEMHOBOW KHCJOTBl, NAJIbMUTHHOBOW KHUCJOTBI, CTE€APUHOBOM KHUCJIOTHI,
apaxWHOBOHW KHUCJIOTBI, apaxUIOHOBOUN KUCJIOTHI, JIay PHHOBOUM KHUCIIOTHI, OET€HOBOW KUCIIOTHI,
N€KaHOBOW KHCJIOTBIL, AOJAEKAHOBOW KHUCJOTBI, TIEKCAHOBOW KHCJOTBI, JMIHOLEPHUHOBOU
KHCJIOTbl, MUPHCTHHOBOW KHCJIOTBI M OKTaHOBOH KHUCJIOTBL. B COOTBETCTBUM C OOHUM
BApUAHTOM OCYILIECTBIIEHUS CPEa COAEPIKUT TOKO(DEPOII, IMHONEBYIO KUCIOTY U THOKTOBYIO
KHCJIOTY.

B coorBercTBMM ¢ OAHUM BapUAHTOM OCYILUECTBJIEHUsS CpEAy TakKe MOKHO
JOTOJIHUTENIHO JIOTIOJIHATh CMEChI0O BUTAMHHOB, KOTOpas BKJIouaer B ceOs apyrue
NUTATEJbHbIE BELIECTBA M HE3aMEHUMbIE [UTATENbHbIE BEINECTBA B CYMMAapHOH
KOHLIGHTPALMK, COCTABJSIIOLICH OT MO MeHbluell Mepe mpudbmusutensHo 700 MkM no mo
MeHbIlel Mepe npudausuTebHo 2 MM. B COOTBETCTBMM € OOHUM BapUAHTOM
OCYILECTBJIEHHS] CMECh BUTAMHHOB COAEP’KUT OIHO WM HECKOJbKO M3 D-OmoTHHA, XOnIHMHA
xjopuna, (OJNMEBOH KHUCJIOThI, MHO-MHO3MTONA, HUanuHamuna, nupokcumana HCl, D-
nanTtoreHoBol kuciotsl (hemiCa), pubodnasuna, Tnamuna HCl, suramuaa B12 u .. B
COOTBETCTBUH C OJTHUM BaPHUAHTOM OCYIIECTBJIEHUS CMECh BUTAMHHOB BKJIFOUAeT B ce0sl BCE
u3 D-OmotmHa, xXonmmHa xmopuaa, (oONMEeBOH KHUCIOTBl, MHO-WHO3HMTOJIA, HUALIMHAMHIA,
nupokcunana HCl, D-manTtoreHoBoit kuciotel (hemiCa), pudodnasuna, tTnamuaa HCl u
ButamuHa B12.

PaznmuuHble BapMaHTBl OCYIIECTBIEHHS CpeObl IO HACTOSIIEMY H300pPETEHHUIO
BKJIFOUAIOT B ce0st MOOYI0 M3 KOMOMHALIMI BBIIIEONMCAHHBIX BAPUAHTOB OCYILIECTBIIEHHS, B
TOM YHCJIE XMMHUYECKH ONpEeAesIeMyl0, He COAEp Kallyl TMApOiHu3aTa OeCChIBOPOTOYHYIO

cpeny, COAep KAIly0 TaypUH B YKa3aHHBIX KOJMYECTBAX, COBMECTHO, B YHCIIE MPOYETo, ¢ (a)
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amMuHOKHUcIoTaMy, (b) HeoOsA3aTeNbHO HYKJIE03UAaMU; (C) CONSIMU ABYXBAJIEHTHBIX KATHOHOB;
(d) sxupHBIMH KHCIOTaMH M TOKodeposoM; u (€) BUTAMHUHaMU. B COOTBETCTBHM C
HEKOTOPBIMU BapHAaHTaMM OCYLIECTBJIEHUs BCe HEOOJbIINE KOJINYECTBA MHUIPOIU3aTOB MOTYT
ObITh OOABJIEHBI K Cpezie ¢ T0OABICHUEM TaypUHA.

ABTOpBI HACTOSAIIEH 3asBKHM IPEANOJAraloT, YTO MPU MPAKTUYECKOM OCYIIECTBICHUU
HACTOSILIErO H300PETEH s MOKHO HCIIOJIb30BATh JIOOYIO OHY WJIM HECKOJIBKO M3 MHOKECTBA
OCHOBHBIX Cpell WIH MX KOMOWHAIMH, K KOTOPHIM A00aBisitOT TaypuH. OCHOBHBIE CpEJbI
XOPOLIO M3BECTHBI B JAaHHOW OOJIACTH W BKJIIOYAIOT B ceds, B ymcie npoyero, cpeny MEME
(MuHUManbHY0 TUTatenbHyro 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 ynbbekko, cpeny Mrna B momudukammu Jyasdekko (Proc. Natl. Acad. Sci. USA,,
1952 August; 38(8):747-752), cpeny DMEM/F12 Xsma B cootHomenuu 1:1, cpemy T8
Tpoyanna, cpeny A2 Xommca u Bombsda (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), cpeny MCDB 104/110 (Bettger et al., Proc.
Nat'l. Acad. Sci. USA, 1981, 78(9):5588-5592), cpeny HL-1 Ventrex, cpeny ¢ ansOyMHHOM H
rnodynuHoMm (Orr et al., Appl. Microbiol., 1973, 25(1):49-54), cpeny RPMI-1640, cpeny
RPMI-1641, cpeny [ynsbexko B momudukammu Hckosa, cpeny 5 A Makkos, cpeny L-15
JletiboBrua u OecceiBOpoTouHble cpenbl, Takue kak EX-CELL™ 300 Series (JRH
Biosciences, Jlenekca, Kanzac), cpeny ¢ mporaMuHOM, IIMHKOM U uHCyJuHOM (Weiss et al.,
1974, US 4072565), cpeny ¢ buorunom u ¢onatom (Cartaya, 1978, US Re30985), cpeny ¢
TpaHcheppuHOM U SkupHbIMH Kkuciotamu (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 cooTBeTcTBHHM C ONpeneIeHHbIM BAPUAHTOM OCYINECTBJICHUS Cpela SBISETCS
XUMHYECKH OTPENesIeMON U COAEPKUT B JONOJHEHUE K TAypHUHY CMECH aMHHOKHCIIOT, KaK
onpeneneHo B HacrosimeM aokymente, CaCly - 2H,0; 6ydep HEPES, KCI; MgSO4; NaCl,;
Na;HPO4 nnu ngpyrue ¢ocdarnbie conm; nupysar, D-Onotun; xonuHa xjopun;, (ONUeByro

KUCJIOTY, MHO-WHO3WTOJN, HuanuHamun, nupunokcuHa HCl, D-nmaHTOTEHOBYIO KHCIOTY;
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pubodnasun;, TnamuHa HCl; Butamun B12; nm-amunoOen3olinyto kucioty; stanojgamud HCI;
nosiokcamep 188; DL-a-tokodepona docdar;, nunoneryro kucnory; NaxSeOs; THOKTOBYIO
KUCJIOTY W TJIFOKO3Y; U HEOOs3aTeNIbHO aIeHO3MH; T'YaHO3WH, UNTHIUH, YPUAUH, TUMHIUH, U
TMINOKCaHTUH 2Na.

B cooTtBeTcTBUM C OJHUM BapUAHTOM OCYILECTBJICHUs] UCXOAHAsI OCMOJISIPHOCTD CPEIbI
1o HacTosiieMy u3o0pereHuto cocrasisier 200-500, 250-400, 275-350 wnu npubIU3UTETHEHO
200 mOcMm. Bo Bpemsi pocTa KJIETOK B Cpefie MO HACTOSIIEMY HU300pETEHHI0, B YaCTHOCTH,
nocjie JIIOOBIX TOAMUTOK B COOTBETCTBUU C TMPOTOKOJIOM TMEPUOIUYECKUX TMOAMHUTOK,
OCMOJISIPHOCTh KYJIBTYPbI MOKET MOBBIIIATLCSA 10 NpudnmsutensHo 350, 400, 450, 500 wmu
1o npubmusuTenbHo 550 MOcMm.

B cooTBercTBHM ¢ HEKOTOPHIMH BapHaHTAMH OCYLIECTBJEHUS, TA€ OCMOJISIPHOCTH
Cpenbl CocTaBisieT MeHee ueM mnpubmusurenbHo 300, OCMOJSIPHOCTH JOBOAST 1O
npubmusutensHo 300 ¢ momompro 100aBIeHMS ONHOW HWIJIM HECKOJBKUX COJIEH CBBILIE
ONpeAeNsieMOro KOJM4YecTBa. B COOTBETCTBMM € OAHUM BapUaHTOM OCYLIECTBJIEHHUS
OCMOJISIPHOCTb TOBBIIIAIOT 10 JKEJIAEMOTO YPOBHS C TOMOLIBIO TOOABJIEHUS] OOHOTO HIIH
HECKOJIbKIX OCMOJIUTOB, BBIOPAHHBIX M3 XJIOPUAA HATPHS, XJIOPUAA KaJIUs, MAarHUEBOW COJIH,
KaJbLIUEBOW COJIM, COJM AMHHOKHCIIOTBL, COJM >KUPHOM KHCIIOTBHI, OukapOOHaTa HaTpus,
kapOoHaTa HaTpus, KapOOHaTa KaJus, XenaTopa, KOTOPbIH MpeacTaBiseT coOoi conb, caxap
(HampuMep, TajakTo3y, TIHKO3Y, caxapo3y, PpykTosy, Gyko3y u T.A.) U UX KoMOuHauui. B
COOTBETCTBHUH C OTHUM BapPUAHTOM OCYLIECTBJIEHHSI OCMOJIUT HO0ABIISIOT B JOMOJHEHHE K €ro
KOHLIEHTpPAllud B KOMIIOHEHTE, KOTOPBIM Y€ NPUCYTCTBYe€T B ONpENesieMON cpene
(Hampumep, caxap NOOABISIFOT B AOIMOJHEHHE K €ro KOHLEHTPALMH, OMpPenesieMO JJIst
CaxapHOTO KOMIIOHEHTA).

Bce 0e3 uckirOYeHMsT BApUAHTBI OCYIIECTBJICHHsI CPENbl, OMMCAHHBIE BBIIIE, a TAKKE
mobast npyrast 6ecChIBOPOTOYHASI Cpea, COAeprKalias Mo MEHbLIeH Mepe MPUOIHU3UTENBHO
0,1 MM TtaypuHa, Ha3bIBaeTCs Cpemod C NOOaBJIEHHWEM TaypuHa. B MPOTHBOIOIOKHOCTB
3TOMy, Cpeda, He COoAepsKallas TaypuH, Wiu cpena, coaepskamas meHee 0,1 MM TaypuHa,
Jajiee B HACTOSIIIEM JOKYMEHTE Has3bIBaeTCs cpenoh Oe3 modOapieHust TaypuHa wim Oe3

no0aBKY TaypUHA.

KYJIbTUBUPOBAHME C [IEPMOIUYECKOU ITOIIIUTKOM
CTpaTeFI/II/I IMOAIIUTOK JIA Ky.]'IbTI/IBI/IpOBaHI/Iﬂ KJIETOK HaHpaBHeHbI Ha 06eCHe"IeHI/Ie

ONTUMAJIbHOTO POCTa U PA3MHOKCHUA KJICTOK 3a MpEacjiaMi MHOTOKJICETOYHOI'O OpraHusMa
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i TkaHu. ITogxopsiye ycaoBust KyJbTUBUPOBAHUS KJIETOK MIIEKONMHUTAOLINX U3BECTHBI M3
ypoBHs Texaukn. Cwm., Hanpumep, Animal cell culture: A Practical Approach, D. Rickwood,
ed., Oxford University Press, New York (1992). Knerku MIEKONUTAIOLUX MOXHO
KYJIBTHUBUPOBATh B CYCIIEH3MHU HJIH ITPUKPETIIIEHHBIMU K TBEPIOMY cyOcTpaty. buopeakTopsi ¢
NICEBIOOKIDKEHHBIM ~ CJIOEM, TIOJIOBOJIOKOHHBbIE ~ OHMOPEaKTOpbI, pOJJIepHbIe  (PIIAaKOHBI,
BCTPSIXMBA€Mble KOJIObI MJIH OUOpPEAKTOpPBl C MEXaHHYEeCKMM TMepEeMELIUBAHHEM, C
MHUKPOHOCUTEJISIMH WM 0€3 TaKOBBIX, & TaKXKe YIPABISIEMblE B MEPHOAMYECKOM PEXKUME,
pe’KUMe € TEePUONUYECKOH  MONNMUTKOH, HENpPepbIBHOM, IOJYHENPEPhIBHOM  HIIH
nepdy3UOHHOM peXKHMeE, JOCTYITHBI JJIsl KyJIbTUBUPOBAHMS KJIETOK MilekonuTaromux. Cpeny
IUI KYJbTHBHPOBAHUSl KJIETOK WJIM KOHLEHTPHPOBAHHYIO CpPEAy C MONIUTKOH MOXKHO
n00aBIATE K KyJBTYpE HENPEPHIBHO MM 4Yepe3 WHTEPBAJbl BO BPEeMsl KYJbTHBHPOBAHHSL
Hanpumep, KyJIbTypy MOKHO TIOATUTHIBATE OJHH pa3 B IeHb, Yepe3 ACHb, Yepe3 TPHU JHS, I
MOYKHO TIOATUTHIBATH, KOTZIa KOHLIEHTPALHS ONPENEIeHHOT0 KOMIIOHEHTA CPENbl, KOTOPBIH
MOJUIEKHUT KOHTPOJIIO, OIyCKAETCs 38 TPEAEIbl JKEeJIaeMOro Auaras3oHa.

B nomonHeHme K BKIIOYEHHWIO TAaypHHA, B COOTBETCTBUHM C OJHHUM BapHaHTOM
OCYILECTBIIEHHUS] CPENYy MOXKHO JOTOJIHUTEIBHO JOMOJHUTh AMUHOKHCIOTAMH B CYMMAapHOM
(ob1meit) KOHIEHTpALMH, COCTABIISIIOLIEH Mo MeHbInel Mepe 20 MM. B coorBeTcTBHM ¢ OTHUM
BAPUAHTOM OCYIIECTBJIEHHMs] KOHLIEHTPALMsl MCXOAHBIX AMHUHOKHCIIOT, BKJIFOUYEHHBIX B
NEpBOHAYAJIBPHYIO Cpeny MJs KyJbTUBUPOBAHUS KJIETOK, HE NPEAyCMOTpEHa B TaKOM
cyMMapHoii (0011ei) KOHLEHTPAIMU JOTONHAEMbIX AMHUHOKUCIIOT. B COOTBETCTBUU C OIHUM
BapUAHTOM OCYLIECTBJICHHS CPEAbl ISl KYyJBTUBUPOBAHHS KJIETOK WJIH B COOTBETCTBHH CO
CHocOo0OM KyJIBTUBHPOBAHUS KJIETOK I CITOCOOOM TMOJIyUEHHsI MPEICTABISIOIEr0 HHTEPEC
Oenka cpeny MOXKHO AOMOJHSTH B KOJIUYECTBE, COCTABISIIOMEM OoJiee YeM NMPHUOIH3UTEIBHO
20 MM, Gonee yem mpubu3uTeaHHO 25 MM, Gonee yem npudausuTensHo 30 MM, Oonee yem
npubmusutensHo 40 MM, Gosee yem mpuOnusuTenbHo S0 MM, Oosiee YyeM MPHUOIU3HTEIBHO
60 MM, Oonee yem npubnusureapHo 70 MM, Oonee yem mpudnusutenpao 100 MM, Gonee
yeM mnpubnusutenpHo 200 MM, Oomee vem mnpubmusurensHo 300 MM, Oonee yem
npubmuzuTensHo 400 MM min 6onee yem npudbausutTensHo S00 MM, cM. Takxke Tadaumy 1 B
HACTOSIIEM JOKYMEHTE. B COOTBETCTBHM C OIHUM BapHUAaHTOM OCYIIECTBJICHUS KOJIMYECTBO
AMHUHOKHCIIOT, HO0aBIsIEeMbIX K cpene, cocTamisier npudmusurenbao 30 MM + 10 MM wu

Ooree.
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Pexxumbl 100aBIsIEeMBbIX MOAMUTOK MOTYT OBITH ONTHMU3UPOBAHBI CIELHATHCTAMU B
AaHHOW 00JIacTH Ui MOAMEPIKAHUS KJIETOUHOIO POCTA, CBEACHUS K MHHUMYMY KJIETOYHOTO
cTpecca nim ob0ecreyeHns] K HEMCTOIAeMOI cpeab BO BpeMst (hasbl 00pa3oBaHUs MPOAYKTA.

Tepmun «Heucromaemasi cpena» BKJIOUaeT B ceOs cpeny Uil KyJIbTHBHPOBAHHS
KJIETOK, KOTOPYIO OIpPeAessUIN TakuM 00pa3oM, 4ToObl OHA MMeJia IIUTATeNIbHbIE BEIECTBA, B
YaCTHOCTH, aMHHOKHCJIOTBI, HEOOXOMUMbIE Uil OOpa30BaHHs MPENCTABIISIOIEr0 HHTEPEC
PEeKOMOMHAHTHOTO Oejika. AMHUHOKHCIIOTHBIE TIOAMUTKHA OOBIMHO TOMOJHSIIOT AMHUHOKHUCIIOTHI,
HEOOXOMMbIE B KaUeCTBE CTPYKTYPHBIX €IMHHII i1 00pa3oBaHusi peKOMOMHAHTHOTO OeJka
B KyJIbType KIJIETOK. B TO e BpeMsi HEKOTOpble aMHHOKHCIOTBI MOTYT PacXxOJOBaThCs
ObICTpee, 4eM ApyTue, B 3aBUCUMOCTU OT MOTPeOHOCTEN KOHKpeTHOro Oenka, odpa3yemMoro
KJIeTKaMH B KyJibType. B Heucromaemoii cpene peuM MOAMUTKH ObLT OMpeIeNieH TaKhM
o0pa3oM, YTO HEOOXOOUMbIE AMHHOKHCJIOTHI BOCIOJHSIOTCS 10 Mepe TOro, Kak OHH
pacxomyrorcsi. Takum 0O0pa3oM, ypOBHH pacxona W MOCIEAYIOLIEro ONTHMAIbHOTO
notpebneHust (Mr/KieTka-IeHb) MOXKHO ONPEAENSITh C IMOMOINBI CIEAYIOIINX CTaauil:
KyJIbTUBHUPOBAaHUS 3YKapUOTHYECKON(3yKapUOTUIECKIIX ) KJIETKH(KJIETOK),
SKCTIPECCUPYIOMIEH(IKCIIPECCUPYIOIINX) TPEACTABJSIOMNA HUHTepec OelloKk B cpeme s
KYJIbTUBUPOBAHUS KJIETOK; M3MEPEHHs KOHIIEHTPALMU Ka)IOW aMHHOKHCJIOTBI B Cpeae IUis
KYJbTUBUPOBAHUSI BO BPEMEHHbIE TOYKH C II€JbI0 YCTAHOBJEHHUS YPOBHS Pacxona;
BBISBJICHMsI BPEMEHHOH TOYKH pacxoia, INpH KOTOPOH KOHLEHTpALHs aMHUHOKHCIIOTBI
OINyCKAeTCs HIDKE YPOBHS pacxoia;, pacdyera YpOBHeH moTpeOseHus [uid KaXIOH
AMHHOKHUCIIOTBI, M ONPEAEJCHUS ONTUMAJbHOIO YPOBHS MOTPeOJeHHs, KaK YpPOBHS
noTpeOJieHHs] BO BPEMEHHON TOUYKE HEMOCPEICTBEHHO Mepel BPEMEHHOH TOYKOW pacxofa.
3aTeM KyJbTYpy KJIETOK JOIOJHSIOT COOTBETCTBYIOLIEH KOHIIEHTPALMEH ONpenaeIeHHON
AMUHOKHUCJIOTBI C LEJIBI0 TMOJEPKAHUSI TAKUX ONTUMAJbHBIX YPOBHEH MOTpeOJeHHUs, Kak
OIpeesIeHO, sk TOro, YTOOBI Cpesia IJIsl KyJIbTHBUPOBAHMs OblIa HEMCTOLLSIEMOH.

[TonpasymeBaercss, 4YTO HACTOsILIee M300pETEHHE NPEAyCMATPUBACT Cpedy Ui
KYJIbTUBUPOBAHUS KJIETOK C J0OaBJI€HHEM TaypHHA, C TIOMOLIBIO KOTOPOH MOBBILIAETCS TUTP
B HCTOIAEMBbIX, & TAKIKE HEUCTOLIAEMbIX KYJIbTypax.

Hacrositnee m3oOpeTeHue MmpeaycMaTpUBaeT KyJbTYPY KJIETOK, COAEPIKAILYIO JIMHHIO
KJIETOK, SKCIPECCHPYIOIIYIO MPEACTABISIIOIINN HHTepec OeNoK B cpene ¢ no0aBieHHEM
TaypHHA, KaK OMUCAHO BbIle. [IpuMephl KIETOYHBIX JIMHHUIA, KOTOPbIE IIHPOKO HCIIOIB3YIOT
IUIsl TIOJy4eHHsi OMOTEeparneBTHYECKHX CpPEACTB, BKJIIOYAIOT B Ce0s, B 4YHCJIE MPOYero,

nepBuuHble kieTky, kietku BSC, knetku Hela, knetku HepG2, knerku LLC-MK, knetku
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CV-1, xnetkn COS, xnerku VERO, knetku MDBK, knerku MDCK, knetku CRFK, knetku
RAF, xnerku RK, knerku TCMK-1, knerku LLCPK, knerku PK15, knerku LLC-RK, knerku
MDOK, xnmerku BHK, xnerkm BHK-21, knerku CHO, knerku CHO-K1, xnerku NS-1,
kietkn MRC-5, xknerku WI-38, xknerku 3T3, knerku 293, knerku Per.C6 u kjeTku KypHHOTO
sMOpuoHa. B COOTBETCTBUM ¢ OZHMM BAapUAHTOM OCYILIECTBJICHHS JIMHUS KJIETOK
npencraBisier coboit ymHu kiaerok CHO wium ogHy wim Oojiee M3  HECKOJIBKHX
onpeneneHHbIXx BapuaHTOB kjerok CHO, ONTUMU3MPOBAHHBIX ISl TOJy4YeHHs Oenka B
6onbuiom oobeme, Hanpumep, CHO-K1.

B cooTBeTCcTBHM C OTHUM BapHAHTOM OCYINECTBJICHHSI KYJbTYpa KJIETOK ¢ J00aBIeHHEM
TaypUHA COAEPIKUT WHCYJIMH, KOTOPBIA MOXKHO JOOABJSATh B KAYECTBE LEIEBOrO KOMIIOHEHTA
K Cpele WM MOXHO BKJIOUaThb B COCTaB Ha OCHOBE Cpeabl. B COOTBETCTBUU C OOHUM
BAPUAHTOM OCYINECTBJICHUS] JIMHHUS KJIETOK CONEPIKUT KIETKH, CIOCOOHBIE OOpa3OBBIBATH
OnoTepaneBTUYeCKuil OeoK.

B coorBercTBHMM C OAHMUM BapUAHTOM OCYLIECTBJICHHUS CpENy MAOIMOJHSIOT 4Yepes3
WHTEPBAJbl BO BpeMs KyJbTUBHPOBAHUS KJIETOK B COOTBETCTBHHM C IIPOLIECCOM
NEepUOANYECKON NOANUTKU. KynpTUBHpPOBaHHE C MNEPUOAWYECKON IOANUTKON SBISIETCS
OOIIeN3BECTHBIM M3 YPOBHS TEXHHKH U HCIOJIb3YETCS ISl ONTHUMH3ALNU TOJIy4YeHus Oeka
(cM. Y .M. Huang et al., Biotechnol Prog. 2010 Sep-Oct;26(5):1400-10).

dasza KJIETOYHOrO pPOCTAa WM KYyJbTUBHPOBAHHE KJIETOK (Hampumep, IepBOe
KYJIbTUBUPOBAHUE KJIETOK), TIe He MPEayCMOTPeH OOMeH cpebl, OOBIMHO COMPOBOXKIAETCS
OTJIMYAIOIIMMCST  BTOPBIM  KYJIbTUBHPOBAHHMEM, HM3BECTHbIM Kak (paza 0OpasoBaHUs
nojunentraa. CrocoObl ¢ MEPUOIUIECKON MOAMUTKON OOBIMHO MPUMEHSIOT BO BpeMsi (a3bl
o0pa3oBaHUsI MPOIYKTA.

Hacrosiimee wu3oOpereHue mpeaycMaTpuBaeT Cpeny sl KyJbTHBHPOBAHHUS KIIETOK,
cogepskauryto ot npubmmsurenasao 0,1 MM no npubmmsurensHo 10 MM TaypuHa B Havaje
KYJIbTUBHPOBAHHUSI KJIETOK ¢ oOpa3oBaHueM npoaykra (0-it 1eHb). ATbTEpPHATUBHO Cpeny s
KYJIbTHBHPOBAHUS KJIETOK, COepkamyto oT mpubmusurensHo 0,1 MM 1o mpHOIM3HTENBHO
10 MM TaypuHa, MOXKHO IONOJHATH B 1-i1 A€Hb, 2-i1 A€Hb, 3-i A€Hb, 4-1 AeHb, 5-U NeHb, 6-i
neHb, 7-i neHb, 8- meHb, 9- npeHp w/wuiau 10-H NeHb KyJIBTHBHPOBAHHS KIETOK C
oOpazoBanuem mpoaykta. Cpena Uit KyJIbTHBHPOBAHUS KJIETOK, noOaBisieMasi K KyJbType-
MPOAYLIEHTY B TEUEHHE HECKOJIBKUX AHEH, COAEPKUT CyMMapHOE€ KOJUYECTBO TaypHHA OT

npudm3uTensHo 0,1 MM o mpubnusurtensao 10 MM. Cpeny Iuist KyJIbTUBHPOBAHHS KJIETOK,
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coZieprKamyo olIiee KOJIHMUeCTBO TaypuHa oT nmpudamsuTenbHo 0,1 MM 10 npubiu3uTensHO
10 MM, MOxHO 100aBJIATH JFOOBIM MOCIIENOBATENBHBIM 00Pa30M.

Taypun MOXHO Takke 100aBIATh B OCHOBHYIO cpely B (paze pa3pallMBaHUsi CUCTEMbI
HIOCEBHBIX (DePMEHTEPOB.

JIOTIONHUTENBbHYO MOANUTKY MOXKHO BBINOJHATH [JIs1 BKJIFOUEHUS] AOMOJHUTENBbHbBIX
MUTATEJIbHBIX BEIECTB, TAKWX KAaK BUTAMHUHBL, AMHHOKHCJIOTBI U JPyrue INHUTATENIbHbIE
BELIECTBA, ONMUCAHHBIE BBIIIE B HACTOSIIEM AOKYMEHTE, 4Hepe3 HHTEpBalbl C YacTOTOU
KaKJIbI IEHb WM KaXKIble 2-3 JTHS BO BPEMs KYJBTHUBUPOBAHUS ¢ OOpa30BAHUEM MPOAYKTA.
JIOTIOJTHUTENBHYIO TMOMMUTKY MOXHO BBITOJHATE (HOOABJISIOT JOMOJHUTENbHBIE CPENb,
cozieprKalye MUTaTeIbHbIE BEIIECTBA) 110 MEHbLIEH Mepe 2 pa3a WU 110 MEeHbLIeH Mepe 8 pas3
BO BPEMsI BCETO KYJbTHBHPOBAHUS C 0OPa30BaHUEM MPOAYKTA B TEUEHHE 2-X-HEAEIBHOTO HIIH
Oonee IIMTENBHOTO KYyJBTUBUPOBaHWs. B  COOTBETCTBMM C JPYyTMM  BapHaHTOM
OCYLIECTBJIEHUS] JOMOJHUTEIbHYK) IOANWUTKY BBINOIHAT B KAXABIH JEHb B TEYEHUE
KYJIbTUBHPOBaHUs. Takke mpenycMOTpEeHbl allbTepHATHBHBIE MPaUKH MOAMUTKH KYJIBTYP.

Takske MOKHO BBIONHATD AOMOJHUTEIbHOE N0OABICHNE AMUHOKUCIIOT JJIsI TIOJTY YeHUS
HEUCTOILAaEMON Cpenbl, T€ PaCXOAyE€Mble aMUHOKHUCIIOTBHI ONPENENIOT B COOTBETCTBUM CO
crioco0aMu, U3BECTHBIMU U3 YPOBHS TEXHUKU U OMHMCAHHBIMU B HACTOsALIEM JoKyMeHTe. [Ipu
UCIIOJIb30BAHUU 3TOrO  PEXUMa  AOINOJHUTENbHBIE AMUHOKHUCIOTBI AOMOJHSIOT WU
n00aBISIOT Yepe3 MHTEPBAJIbI, MPEANMOYTUTENILHO C YACTOTON KaKIbIA JEeHb WJIN Kakable 2-3
IAHA B TEYEHHE KYJbTUBUPOBAHUS C OOpa3oBaHUEM TMPOAYKTA, B 3aBUCHMOCTH OT
ONpeAeeHusl pacxofa aMUHOKHUCIOT. B COOTBETCTBUYU C OJHUM BapUaHTOM OCYLIECTBJICHUS
CMECh JIONOJIHUTENIbHBIX AMUHOKHUCIOT [JIs MOAAEP’KaHMs HEUCTOLIAeMOM Cpenbl Ui
KYJIbTUBUPOBAHUSL KJIETOK JOOABSIFOT B WIM NPUONU3UTENbHO B 1-i 1neHb, B MK
NpUOJTU3UTENBHO BO 2-i JI€Hb, B WIH NMPUOIU3UTEIBHO B 3-i I€HDb, B MIIH NPUOJU3UTENBHO B
4-ii neHb, B WU MPHONM3UTENBHO B S5-f IeHb, B WM MPHUOJMU3ZUTENBHO B G- JI€Hb, B WIH
NpUOJU3UTENBHO B 7-1 I€Hb, B WK MPHUOJIU3UTENBHO B 8-1 I€Hb, B WUJIN NMPHOJIH3UTEIHHO B 9-
il neHp, B WK npuOmm3uTensHo B 10-H neHb, B Wi npubIu3uTenbHo B 11-i 1eHb, B WM
npuOIU3UTENBHO B 12-i 1eHb, B WM MPHONIU3UTENBHO B 13- A€HD U B WM NPHOJIM3UTEIBHO
B 14-i1 neHb, B TeUeHHe 2-X-HEIEIBHOTO WK 0OoJiee IIUTENbHOTO KyJbTHBUPOBaHUS. Takke
Ipeay CMOTPEHBI AIbTEPHATHBHBIE TPAQUKH MOAMUTKH KYJIBTYP.

KusorHple knetku, Takue kak kieTku CHO, MOXHO KyJbTUBHUPOBaTb B KyJbTypax
Majioro o0beMa, TakMX Kak B KOHTeliHepax Ha 125 i, MMEIOUIMX MPHONU3UTENBHO 25 MII

cpenbl, KOHTeHHepax Ha 250 wmu, uMmeromux ot npudmmsurenbHo 50 no 100 mu cpensi,
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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, KoHTeliHepsl Ha 1000 M, nmeromue ot npudiausurtensao 300 go 1000 M cpenpr,
KoHTelHeppl Ha 3000 mu, wumeromue oT mnpudbamsurensHo 500 mum mo 3000 cpensy,
koHTelHepel Ha 8000 mi, umeromue oT npudmusuteasHo 2000 ma xo 8000 mut cpensl, u
KOoHTelHeprl Ha 15000 my, umeromme ot npubnusutensHo 4000 mu go 15000 mu cpenpl.
Kynbrypbl ansi mpousBoncTsa MoryT copepskate oT 10000 n cpenbl u Gonee. KynbTypsl
KJIETOK OOJbIIOro o0beMa, HampuMep, ISl KIMHUYECKOrO MPOU3BOACTBA TEPANEBTUYECKUX
CPEACTB Ha OCHOBE Oenka, OOBIMHO MOANEPKUBAIOT B TEUCHHE HECKOJNBKUX THEH WU Jaxe
HeleNb, MPH 3TOM KIETKH 00pa3yroT skenaembli(ckenaembie) Oenok(Oenkn). B 310 Bpems
KyJbTyPY MOXKHO JOMOJHATh KOHLEHTPUPOBAHHOM Cpefoi C MOAINUTKON, coaepkaiien
KOMIIOHEHTBI, TaKH€ KaK MUTaTeJbHbIe BEIEeCTBA U aMUHOKHCIOTBI, KOTOPbIE PaCXOAyIOTCs
BO BpeMs KyJbTUBUPOBaHHMA. KOHIEHTpHpPOBAaHHAas CpeAa C TOANMUTKOH MOXET OBITh
OCHOBaHAa Ha COCTaB€ Ha OCHOBE JIOOOHM cpenpl Al KyJbTHBHPOBAHHUS KIETOK. Taxas
KOHLIEHTPUPOBAHHAs Cpela ¢ MOATHNTKON MOXKET COAepsKaTh OONBIIMHCTBO U3 KOMIIOHEHTOB
CpeIbl JUisl KYJIbTUBHPOBAHUS KJIETOK, HAIIPUMEp, MPUOIMZUTEIBHO 5%, 6%, 7x 8% 9% 10x,
12x, 14%, 16x, 20%, 30x%, 50%, 100%, 200%, 400%, 600%, 800 w1 naxe MPHOIH3UTEILHO
1000x oT uX HOPMaJBPHOIO NOJIE3HOrO KosnyecTBa. KOHLEHTpUpOBaHHBIE CpeAbl C
HNOANMUTKONH OOBIMHO MCHOJB3YIOT B Crnocodax KyJbTHBUPOBAHMS C MEPHOAMYECKOH
MOJMUTKOM.

B coorBercTBMM ¢ HEKOTOPBIMU BapHMaHTAMU OCYLIECTBIEHHUS Cpeay  AJid
KyJIbTUBUPOBAHMS, COAEPIKAIYK TaypHH, MIOIMOJHUTENBHO MJOMOJHSIT — «LEJeBbIMU
nobaBKaMmu», TaKKe€ W3BECTHBIMH KakK JO0AaBKH, LEJEBble KOMIIOHEHTbI MJIM LIEJIECBbIC
XUMHUYECKHE BEIeCTBa, BO BPEMsl pOCTa KJIETOK WK oOpa3oBanus Oenka. [{eneBbie modaBku
BKJIFOYAIOT OJTHO MJIM HECKOJIBKO U3 (PaKTOPOB pOCTa WU IPYyTrHX Oenkos, Oydepa, HCTOUHUKA
SHEPI'uH, COJH, AMHHOKHCIOTBHI, MeTajula U xematopa. Jpyrme Oenku BKIFOYAOT B ceOst
TpaHcheppruH U anbOymuH. PakTOphl POCTa, KOTOPBIE BKJIIOYAIOT B CeO0S LIUTOKUHBI U
XEMOKUHBI, SIBJISTFOTCS] OOIEN3BECTHBIMH B TAHHOW OOJACTH M, KaK U3BECTHO, CTUMYJIHPYIOT
KJIETOUHBIA POCT WJIM B HEKOTOPBIX CIy4asx KJIETOUHYIO nuddepeHuupoky. PakTop pocra
OOBIYHO TpencTaBisieT coOOH Oenok (HanpuMep, HHCYJINH), MAJIbIi TEeNTH HIIH CTEPOUIHBIHN
rOopMoH, Takoil kak sctporeH, DHEA, tectocrepon u T.n. B HekoTOphIX ciydasx (akTtop
pPOCTa MOXKET MPEACTABIATh COOOH HE BCTpevarolieecs: B MPUPOAEe XUMUYECKOE COSIMHEHUE,

KOTOpPO€ CIOCOOCTBYET KJIETOYHOW mponudepaunu ik oO0pa3oBaHUI0 Oellka, Takoe Kak
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terparuapodonar (THF), merorpekcar u T.n. Heorpannuuparomue mpuMepbl OENIKOBBIX U
NenTuAbIX (PaKTOPOB POCTA BKIIOYAIOT B C€0sl AaHTMOMOATHHBI, KOCTHbIE MOP(OreHeTHIeCcKue
oenxku (BMP), weliporpodpuueckuii daxrop romosHoro mosra (BDNF), smunepmanbHbiii
daktop pocra (EGF), spurponostun (EPO), dakrop pocra ¢ubpodbnacro (FGF),
HelipoTpoduueckuii ¢akrop ruanbHou kierouHor JauHuu (GDNF), rpanynonurapHsiii
KOJIOHUECTUMY JIUPY FOII M dbakTop (G-CSF), rpaHyJIOLUTAPHO-MaKpOdaraibHbIi
xononuectTumympyrommii - pakrop (GM-CSF), dakrop pocra u muddeperumnposku 9
(GDF9), daxkrop pocra renmarouuroB (HGF), ¢akrop pocra rematomer (HDGF), uncynuH,
uHCy mHONonoOHeIH (aktop pocta (IGF), dakrop, cTUMY TMPYIOIINI MUTPALIUIO, MHOCTATHH
(GDF-8), daktop pocta HepoB (NGF) wm npyrue HeiporpoduHsl, ¢GakTop pocTa
tpomboruroB (PDGF), tpombonoatun (TPO), tpancdopmupyrommii gaktop pocra anbpa
(TGF-a), tpanchopmupyromuii daxtop pocra Oera (TGF-B), daxrop nHekposa omyxomneii
anba (TNF-a), daktop pocra sumorenus cocynos (VEGF), aroHUCTBI CUTHAJBHOTO MYyTH
Wnt, mnanenrapusiii gaktop pocra (PIGF), smOpuonanpHeiii Oprauii comatorponus (FBS),
unrepneiikun-1 (IL-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7 u T.n. B cooTBeTcTBUU C ONHUM
BAPUAHTOM OCYINECTBJIICHUS Cpeny Ml KyJbTUBUPOBAHHUS KJIETOK MOXKHO JOTIOJIHSTH
LIEJIEBbIM JOMOJHHUTEIBHBIM (DAKTOPOM pPOCTa HHCYJIMHOM. B COOTBETCTBMM € OIHUM
BAPUAHTOM OCYILIECTBIEHUS] KOHLIEHTpPALUsl HHCYJIMHA B CpeAe, HampuMep, KOJIUYECTBO
MHCYJINHA B CpeJie JUIs KyJIbTUBUPOBAHUS KJIETOK IOCie N0OaBJIEHUs,, MOKET COCTABISTH OT
npudmsutensHo 0,1 MkM o 10 MkM.

Bydeps! siBnsiroTCst 00LIEN3BECTHBIMU B TaHHOW obnactu. Hacrosiiee usobperenue He
OTPaHUYEHO KAaKUM-JTUOO omnperneneHHbIM Oydepom wiu Oydepamu, v CeLHaINCT B TaHHON
oOmacTi MOXeT BbIOpaTh COOTBETCTByrOmuil Oydep wumm OydepHyr cucTeMy IS
NMPUMEHEHHUsT C ONpEeNeIeHHON JMHUeW KIIETOK, oOpa3yrluel ompeneneHHbi Oenok. B
COOTBETCTBUH C OJHMM BapHaHTOM OCYIIECTBJICHHUS LEJIEBBIM IOIMOJHUTEIbHBIM Oydepom
sisiercss NaHCOs. B cooTBeTCTBHUM C JpyruM BapUaHTOM OCYIIECTBJICHHS Oydepom
sprnsgercs HEPES. B cooTBercTBMHM C JpyrMMHM BapuUaHTaMM OCYLIECTBIIEHHUS LIeJIeBOM
nomnonHuTeIbHBIN Oydep conepskut kak NaHCO3, tak u HEPES.

W cTOYHMKY SHEPTHUHU ISl TPUMEHEHUS B KAUeCTBE LIEIEeBOH TOOABKHU B KYJIBTYPE KIETOK
TaKXKe SBIISIOTCS] OOIEN3BECTHBIMU B AaHHOW oOnactu. be3 orpaHn4eHns B COOTBETCTBHH C
OJHIM BAapUAHTOM OCYILIECTBIEHHUS LEJIEBOH JOTMOJHUTENbHBIH WCTOYHHK SHEPrUH
NpPEACTaBsieT COOOW TIUIFOKO3y. YUHWTHIBAsl OIpeneNeHHble U KOHKPETHble TpeOOBaHMUS

OTIpeIeIEHHON JIMHUH KJIETOK B 0Opa3yroinerocs: 6eka, B COOTBETCTBUU C OJJHUM BapHAHTOM
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OCYILIECTBIIEHUSI TIIFOKO3y MOJKHO NOOABJIATh B KOHLEHTpauuu OoT npudbimsurensHo 1 mo 20
MM B cpene. B HEKOTOpBIX Clydasx IUIIOKO3y MOXHO A00aBISATH NMPHU BBICOKHX YPOBHSX,
cocrasistromux 20 r/n unm Ooree.

AHanornyHbIM  00pa3oM  XeNnaTopbl  SIBJISIOTCS  OOIIEM3BECTHBIMH B 00NacTH
KYJBTUBUPOBAHUS KJIETOK M mojydeHust Oenka. [lurmnpat m uwmrpar terpanarpus EDTA
NPEACTABJISIIOT COOOM IBA PaCPOCTPAHEHHBIX XEJIaTOpa, UCIOIb3yeMble B JAHHOM 00J1acTH, B
TO K€ BpeMsl U JAPyTHe XeIaTopbl MOXKHO HCIOJIB30BATh MPU MPAKTUYECKOM OCYIIECTBIEHUU
HacTosILIEero u3o0pereHusi. B COOTBETCTBUU C OJHUM BapHAHTOM OCYLIECTBJICHHUS LIEIEBBIM
JOTIOJIHUTEJIbHBIM XeNaTopoM siBiisieTcss auruapar terpaHatpuss EDTA. B coorBerctBuu ¢
OJIHUM BapHaHTOM OCYILECTBJICHUS LIeJIEBbIM JOMOJHUTEIbHBIM XEJIaTOPOM SIBJISIETCS] LIUTPAT,
takoi kak Na3CsHsO7.

B cooTtBeTcTBUM C OJHUM BapHaHTOM OCYLIECTBJIEHUS Cpeny sl KyJbTUBHPOBAHMS
KJIETOK MOJKHO JOTOJHUTEIbHO JIONOJHATH OAHONH MIM HECKOJbKHMHU LIeJ€BbIMU
JOTIOJIHUTEIbHBIMU ~ aMUHOKUCJIOTAMH B KayecTBE HCTOYHMKA OJHEPruM, HalpuMep,
rIyTaMMHOM. B cOOTBETCTBUM € OAHMM BapUaHTOM OCYINECTBIEHUS Cpeny A
KyJIbTUBUPOBAHMSI KJIETOK JOMOJHSIOT L€JIE€BbIM JOMOJHUTENbHBIM I[NyTAMUHOM B KOHEUHOH
KOHLIEHTPALMH, COCTABIISAIOLIEH oT mpudnusurensHo 1 MM o 13 MM.

Jlpyrue LeneBble NOOABKU BKIIOYAIOT B €05l OJHY MJIM HECKOJIBKO U3 PA3JIMYHBIX COJIEH
METAJIJIOB, TAaKUX KaK COJM >Kejle3a, HUKeNs, LMHKAa U Menu. B cooTBeTCTBUM C OIHUM
BAPUAHTOM OCYLIECTBJICHHSI CPEy AJISI KyJIbTHBUPOBAHHS KJIETOK AOMOJHSIOT JEOOBIM OTHHM
VT HECKOJIBKMMHU M3 CyJb(daTa Menu, Cyib(aTa LIMHKA, XJIOPUAA jKeye3a U CyIb(aTa HUKEs.

B cooTBeTcTBMM ¢ HEKOTOPHIMH BapUAHTAMH OCYINECTBJICHUS TUTp Oelka,
00pasyromumiicss B pe3yJbTaTe KyJbTHUBUPOBAHHS KJIETOK B cpene ¢ n00aBlieHHMEeM TaypuHa,
COCTaBJISIET HA MO MeHbIel Mepe 4%, Ha 1o MeHblIel Mepe 5%, Ha Mo MeHblIel mepe 6%,
Ha 1o MeHbluell Mepe 7%, Ha mo MeHblueil mepe 8%, Ha 1o MmeHblield Mmepe 9%, Ha Mo
MmeHb1el Mepe 10%, Ha no menbiueli mepe 11%, Ha o MeHbIeit mepe 12%, Ha 10 MeHbIIeH
mepe 13%, Ha mo meHblueil Mepe 14%, Ha o meHbiuel mepe 15%, Ha 1Mo MeHblIEH Mepe
16%, Ha mo menbliei mepe 17%, Ha o MeHbIuel Mepe 18%, Ha 1o MeHbiue mepe 19%, Ha
no Mmesblueil mepe 20%, Ha no MeHblueil mepe 21%, Ha mo MeHblieil mepe 22%, Ha 1o
MeHblel Mepe 23%, Ha 1o MeHbluell Mepe 24%, Ha o MeHbluel Mepe 25%, Ha MO MeHbLIeH
Mepe 26%, Ha 1o MeHbluell Mepe 27%, Ha 1o MeHblel Mepe 28% uin Ha O MeHbLIE Mepe
29% Ooumblie, yeM TUTP (BbIXOA) Oeika U3 KJIETOK, KyJIbTUBHPYEMbIX B cpene Oe3 no0aBieHus

TaypuHa. B COOTBETCTBHMM C HEKOTOPHIMHM BAapHAHTAMH OCYINECTBJIEHHS TUTP Oelka,
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00pa3yIoLIMiicsl U3 KJIETOK B Cpeie ¢ A0OaBIeHHEM TaypuHA, COCTABJISIET HA MO MEHbIIEH
Mmepe 2%, Ha 1o MeHbllel Mepe 3%, Ha o MeHblIel Mepe 4% unn Ha o MeHbluei mepe 5%
Gonpine, ueM TUTP (BBIXOA) OeJKa U3 aHAJIOTMYHBIX WM TAKHX K€ KJIETOK, KYJIbTUBHPYEMBIX
B cpene Oe3 nobaBiieHus TaypuHa.

B cooTBeTCTBHMU C HEKOTOPBIMH BapUAHTAMH OCYINECTBJICHUS HAKOIUIEHHE aMMHAKa B
KYJIbType KJIETOK CHUXKaeTcsi Ha Oojiee uem 4%, Ha Oonee uem 5%, Ha Oonee uem 6%, Ha
ooiiee uem 7%, Ha Oosee yem 8%, Ha Ooisee uem 9%, Ha Goisee uem 10%, Ha Oosee vyem 15%
i Ha Oosiee yem 20% B cpene ¢ no0OaBieHHEM TaypHHA MO CPABHEHHUIO C KYJIBTYPOI KJIETOK

B cpene Oe3 moOaBleHHs TaypUHA.

OBPA30BAHUE BEJIKA

ITomumo cpen ¢ nobaBieHHEM TaypHUHA U CIIOCOOOB KYyJBTUBUPOBAHUS KIIETOK B Cpeaax
¢ noOaBJIeHHEM TaypHHA, HACTOsIIee H300PETEHNE MPEayCMATPUBAET yCOBEPIIEHCTBOBAHHBIE
criocoObl 00pa3oBaHusi OejKa, TAKOTO Kak TepaneBTHYECKH >(PQPEKTHBHOE AHTUTENO HIIH
apyras OuogapmaneBTUYeCKasl JeKapCTBEHHAss CYOCTaHIWS, B KJIETKE, KYJIbTHBHPYEMOH B
cpemax ¢ pobamieHueM TaypuHa. Hacrosimee uszoOpeTeHHe NpeaycMaTpuBaeT Crocod
MOJIyYEHUS] TEPANeBTHUECKOro Oelka ¢ BBICOKMM BBIXOAOM, MPEAyCMaTPHBAIOIINN
KyJIbTUBHPOBAHHUE JIMHHUM PEKOMOWHAHTHBIX KJIETOK B Cpene, COAepiKalleld TaypuH, Ie
JVHUSL KJIETOK CONEPXKUT CTa0WJIbHO HWHTETPUPOBAHHYI)  HYKJIEHHOBYIO  KUCIIOTY,
KOIUPYIOLIYIO TeParieBTUYECKHiA OEJOK.

B cooTBeTCTBUM C HEKOTOPHIMH BapHaHTAMH OCYINECTBJICHUS TUTP (BBIXOA) Oelnka,
o0Opa3yemMblii KJIeTKaMH MJIEKOMMTAIOIIUX, KyJIBTUBHPYEMBIX B CpeIe, COomeprKailedl TaypuH
(cpene ¢ nobaBieHHEeM TaypUHA), COCTABIISET HA 1O MeHbIeil Mepe 100 MI/Ji, Ha IO MEHBIIEH
mepe 0,5 1/, Ha o MeHbLIel Mepe 1 1/71, Mo Ha MeHbLel Mepe 1,2 1/i1, Ha o 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 MeHbIIel Mepe 2,5 r/n Gonbie, yeM TUTp Oeika, oOpasyeMblil TaKOH e KIETKOH
MJIEKOITUTAIOIINX, KYJIETUBUPYEMOI B cpeie Oe3 1o0aBIeH s TaypuHa.

B cooTBeTcTBHM C HEKOTOPBIMH BapHAaHTAMU OCYIIECTBJICHUS BBIXOA WJIH THUTP
OeTKOBOH MPOAYKINK, KOTOPBIA MOXKHO BBIPAXKaTh B rpaMMax OEJIKOBOTO MPOAYKTA HA JIUTP
CpeIbl 1Tt KyJIbTHBUPOBAHUS, M3 KJIETOK, KYJIBTUBUPYEMBIX B Cpelie ¢ N0OaBIIEHUEM Tay PHHA,
cocraBysieT o Menbinedt mepe 100 mr/n, mo menbinei mepe 1 1/, Mo MeHbInel mepe 1,2 /i,
1o MeHblIeit mepe 1,4 /1, o meHbieit Mmepe 1,6 /51, mo MeHblei mepe 1,8 1/71, Mo MeHbIIeH

Mepe 2 1/71, o MeHblIel Mepe 2,5 1/71, Mo MeHblei Mepe 3 1/, mo MeHblue mepe 3,5 1/11, 1o
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MeHbIIel Mepe 4 1/11, o MeHblIel Mepe 4,5 1/71, o MeHbInel Mepe S /1, Mo MeHbLIeH Mepe
5,5 r/n, mo meHbled Mepe 6 /)1, MO MeHbLIEH Mepe 6,5 r/n, Mo MeHblnel mepe 7 T/1, 1O
MeHbIIel Mepe 7,5 1/71, Mo MeHblel Mepe 8 r/71, mo MeHbIuel Mepe 8,5 1/71, mo MeHbIuel Mepe
9 /1, mo menbLIeit Mepe 9,5 r/n, mo meHbLeil mepe 10 /51, Mo MeHbLIeH Mepe 15 /1 wim o
MeHbLIei Mepe 20 /.

B cooTBeTcTBMM ¢ HEKOTOPHIMH BapUAHTAMH OCYINECTBJIECHUS TUTp Oeka,
00pasyrommiicss U3 KJIETOK B cpene ¢ A00aBlEeHHEM TaypHHA, COCTABISET HA MO MEHbINEH
Mmepe 2%, Ha 1o MeHbIel Mepe 3%, Ha o MeHbluell Mepe 4%, Ha o MeHbLIel Mepe 5%, Ha
no meHblel Mepe 6%, Ha Mo MeHblIel Mepe 7%, Ha 1o MeHblIel Mepe 8%, Ha 10 MeHbIlel
Mepe 9%, Ha no MeHblIeil mepe 10%, Ha o meHbiuel Mepe 11%, Ha o MeHbLIel mepe 12%,
Ha 1o MeHblueil Mepe 13%, Ha no meHblieil Mmepe 14%, Ha no MeHblieilt mepe 15%, Ha mo
MeHblel Mepe 16%, Ha no meHblueil mepe 17%, Ha no MeHbleil mepe 18%, Ha 1o MeHbIeH
mepe 19%, Ha mo meHblieit Mepe 20%, Ha o MmeHblueld mMepe 21%, Ha Mo MeHblIEH Mepe
22%, Ha mo MeHbluel mepe 23%, mo MeHbiuel Mmepe 24%, mo meHbiien mepe 25%, mo
MeHblel Mepe 26%, o MeHblIel mepe 27%, o MeHblueil Mepe 28% unu 1o MeHbllel Mepe
29% Oompine, 4yeM THUTP (BbIXOA) Oenka M3 AHAJIOTWYHBIX WMJIM TaKUX K€ KJIETOK,
KYJIbTUBHPYEMBIX B cpenie O0e3 1oOaBeHus TaypuHa.

B cooTBeTcTBUM C HEKOTOPBIMH BapHaHTaMH OCYIIECTBJIEHUS O€JIKOBBIH NPOIYKT
(mpencTaBiAOIUN MHTEpeC OeNOK) MpeAcTaBisieT cOOOW aHTHUTENO, AHTUTENO YeJIOBEKa,
IYMaHU3UPOBAHHOE  AHTUTENIO, XHUMEPHOE AHTUTENO, MOHOKIOHAJIBHOE  AHTUTEJIO,
MyJIbTUCTIEIIM(UIECKOE AHTUTENO, Oucrennpuueckoe aHTHTENO, AHTUT€HCBS3BIBAIOLIUH
(parMeHT aHTUTENa, OIHOLIETIOUEYHOE AHTHUTENO, AMATENO0, TPHATENIO WU TeTpareno, Fab-
¢parment win F(ab')2-¢pparment, antuteno IgD, antureno IgE, antureno IgM, antureno
IgG, anTureno IgGl, antureno IgG2, anrureno IgG3 unu antureno IgG4. B coorBercTBUU C©
ONHIM BApUAHTOM OCYINECTBIIEHHsS AHTUTENO NpexactaBiser coboii anrtureno IgGl. B
COOTBETCTBHUH C OTHUM BapUAHTOM OCYILIECTBJICHHS aHTUTEJIO MPENCTABIISIET COOOI aHTUTENO
IgG2. B coOTBETCTBUH C OAHUM BapUAHTOM OCYILIECTBIICHHS aHTHTEJO MPENCTABISAET COOOM
antuteno IgG4. B COOTBETCTBMM C OJHUM BapUAHTOM OCYILIECTBJIEHUS aHTHUTENIO
npencrasisier codoit xumeprnoe antureno [gG2/IgG4. B cOOTBETCTBUH ¢ OAHUM BapUAHTOM
OCYIIECTBIIEHUSI AHTUTEJIO TMPEACTaBisieT coOol xumepHoe anruteno IgG2/IgGl. B
COOTBETCTBHH C OJHUM BapHaHTOM OCYILIECTBICHHMS AaHTUTENO NPEACTaBIsAeT COOOil

xumepHoe antuteno 1gG2/IgG1/IgG4.
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B cooTBeTCTBUM C HEKOTOPBIMU BapHUaHTAMU OCYILIECTBJIEHHS aHTUTENO BHIOMPAIOT U3
TPYIIBL, COCTOSIIEH W3 aHTUTeNa K OeNKy NporpaMMHpPyeMo# KieTodHoi cmeptu 1
(manmpumep, antutena k PD1, kak onucano B myOiukanuu 3asiBKU Ha Bbigady mareHta CIIIA
Ne US2015/0203579A1), anTurena x juranay Oejika MporpaMMHPyeMOil KJIETOUHOH CMepTH
1 (nanpumep, anturena k PD-L1, kak onmucano B myOJuKaiiy 3asiBKM Ha BbIgady MaTEHTA
CIITA Ne US2015/0203580A1), antutena k DII4, aHTuTeNna K aHTHOMOATUHY 2 (HampuMeD,
antutena kK ANG2, xak omucaHo B mnarente CIIA Ne 9402898), anTutenma k
aHTrUONO3TUHIIONOOHOMY Oenky 3 (Hampumep, aHTuTena Kk AngPtl3, kak onucaHO B maTeHTe
CIITA Ne 9018356), anturena K peuenTopy TPOMOOLHMTAPHOro (akTopa pocta (Hampumep,
anturena kK PDGFR, kak onucano B marente CIIIA Ne 9265827), antutena k Erb3, anturena
K peuentopy nposaktuHa (Hanmpumep, anturena Kk PRLR, kak onucano B marente CIIIA
Ne 9302015), anTuTena k KOMIUIEMEHTY S (Harpumep, aHTuTeNa K C5, Kak OMUCAHO B MATEHTE
CIITA Ne US2015/0313194A1), antutena k TNF, anTHTeNa K peuentopy >MHAEPMATbHOTO
dakropa pocra (Hampumep, anturena k EGFR, kak onucano B marenre CIIIA Ne 9132192,
w antutena k EGFRVIIL, kak onmucano B marente CLITA Ne US2015/0259423A1), anturena
K TNPOIPOTENHOBON KOHBepTa3e CyOTminu3uH/KekcuH (Harmpumep, anturena k PCSKO, kak
ommcano B marente CIIIA Ne 8062640 wiu natenre CIIIA Ne US2014/0044730A1), anturena
K ¢akropy pocra u nuddepenuuposku 8 (Hanpumep, anturena k GDF8, Taxke u3BecTHOro
KaK aHTUTEJIO K MHOCTaTUHY, Kak onucaHo B mareHTax CIIIA NeNe 8871209 mmu 9260515),
aHTUTENIa K pelenTopy riokarona (Hanpumep, antutena k GCGR, kak onucaHo B MaTeHTax
CIITA NeNe US2015/0337045A1 unu US2016/0075778A1), antutena k. VEGF, anturena k
IL1R, anTHTeENa K peuentopy uHTepieliknHa 4 (Hanpumep, anturena k [IL4R, omucaHHOro B
narente CIIIA Ne US2014/0271681A1 wmu matenrax CIIA NoeNe 8735095 mmm 8945559),
aHTHUTeNla K pelenTtopy uHTeplieiikuHa 6 (Hampumep, aHturena 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, anturena k ILS, anturena k IL6, anturena k IL7, antuTena
K uHTepheiknHy 33 (Hanmpumep, antutena k IL33, kak omnmcano B mareHtax CIIIA
NeNe US2014/0271658A1 wmu  US2014/0271642A1), aHTHUTENna K  PeCIUpPaTOPHO-
CUHIMTAILHOMY BUpPYCy (Hampumep, antutena k RSV, kak ommcano B marente CIIIA
Ne US2014/0271653A1), anturena k knacrepy auddepeHrpoBKky 3 (HanmpumMep, aHTHTeNa K
CD3, kak omucano B mareHtax CIITA NeNeUS2014/0088295A1 u US20150266966A1, u B
sasBke CIIIA Ne 62/222605), antutena k kjacrepy nuddepenuuposku 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 CIITA Ne 9228014), antutena x Fel d1 (manpumep, xak ommcano B marente CIIIA
Ne 9079948), anTuTena K BUPYCY OJIDKHEBOCTOYHOIO PECHHPATOPHOTO CHUHAPOMA
(nampumep, antutena k MERS, kak ommcano B marente CIIIA Ne US2015/0337029A1),
aHTHTeNla K BuUpyca D0oja (Hanpumep, kak ornucano B marente CIITA Ne US2016/0215040),
aHTUTEJNA K BUPYCY 3MKa, AaHTUTEJA K TeHy aKTUBALMH JTUM(OIMTOB 3 (HampuMep, aHTUTeNa K
LAGS3, nnu antutena k CD223), anturena K (pakTopy pocta HEpBOB (HApUMeEp, aHTUTENA K
NGF, kax omucano B marente CIIIA Ne US2016/0017029 u marentax CIIIA NeNe 8309088 u
9353176) wm aHTHTENa K aKTHBMHY A. B COOTBETCTBMM C HEKOTOPBIMH BapHaHTAMH
OCYIIECTBIIEHUs] OUCTIEHN(UIECKOE AHTUTENIO BBIOMPAIOT W3 TPYIIIBL, COCTOSIIEH U3
oucnermmduueckoro anmturena k CD3/CD20 (kak ommcano B mareHtax CIIIA
NeNe US2014/0088295A1 wu  US20150266966A1), Oucrenuduueckoro aHTUTeNa K
CD3/mymuny 16 (mampumep, Owucneuupuueckoro antutena k CD3/Mucl6) wu
oucnermduueckoro anturena k CD3/mpocrarndyeckoMy crneunpudeckoMy MeMOpaHHOMY
aHtureny (Hampumep, Oucnenmduueckoro anturena k CD3/PSMA). B coorBerctBum ¢
HEKOTOPBIMU BAapPHAHTAMH OCYILIECTBIICHMs MPENCTABISIOLINI HHTEpeC OENOK BBIOMPAIOT M3
TPymmbl, cocTosAmel W3 anupokymada, capuwiymaba, ¢dacunymaba, HecBakymada,
aynuiayMmada, TpeBorpymMada, 3BuHaKyMaba u puHykymaba. Bee myOnukanuy, ynoMuHaemble
[0 BCEMYy HACTOSINEMY pPACKPBITHIO, BKJIIOYEHbl B HACTOSLIMM JOKYMEHT IOCPEACTBOM
CCBUIKHU BO BCEH CBOEH MOIHOTE.

B cooTBEeTCTBMM € HEKOTOPBIMH BAapUAHTAMH OCYIIECTBJICHUS TPEICTABIISIO LA
uHTepec OeJIOK MPeAcCTaBisieT COOONM pPeKOMOWMHAHTHBIN OeNloK, KOTOpbId comep:kutT Fc-
(dbparMeHT U Opyroi aomeH (Hampumep, Fc-cnuTeiil 6enok). B cooTBeTcTBHE ¢ HEKOTOPBHIMU
BapUaHTaMU ocyuiecTieHust Fc-cnutelii Oenok mpexacraBiser coboil penentopHbiii Fc-
CIUTBIN OENOK, KOTOPBIA CONEPIKUT OJUH WJIM HECKOJBKO JOMEHOB PELEeNTOPa, CBSI3AHHOTO C
Fc-pparmentom. B cOOTBETCTBUH C HEKOTOPHIMH BapHaHTaMU OCyIlnecTBieHus: Fc-Gpparment
COIEPKUT LIAPHHUPHBIN y4acTok, compoBoknaembii CH2- u CH3-momenom IgG. B
COOTBETCTBUH C HEKOTOPHIMU BapHUAaHTAMHU OCYINECTBJIEHHUs pelenTopHbId Fc-cnuThlil Genok
COIEPIKUT JIB€ WM OOJiee pa3InYarolIiecs LEenH PenenTopa, KOTOpble CBSI3bIBAIOTCS JINOO C
ONHUM JINTaHAOM, JHOO ¢ HeCKOJIbKMMHU juraHgamu. Hampumep, Fc-cnuteii Oenok
npeacrasisier coboit Oenmoxk TRAP, Takoil kak, Hampumep, Oenok-nmoBymka aiust IL-1

(HarmpuMmep, PUJIOHALIETIT, KOTOPBIA CONEP KUT CBs3biBatomuii jguraHg RAcP yuactok IL-1,
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cnuThlii ¢ BHekJeTouHbiM ydacTkoM R1 IL-1, ciuteim ¢ Fc hlgGl; cm. marent CIIIA
Ne 6927004, kOTOpBIN BKJIFOYEH B HACTOSIIIMMI JOKYMEHT ITOCPEICTBOM CCHIJIKU BO BCEU CBOEU
nojiHoTe), wiu Oenok-nopyuika s VEGF (Hanpumep, adnubepuent, KOTOPbIH COAEPIKUT
nomes 2 Ig Flt1 peuenropa VEGF, ciuroro ¢ nomenowm 3 Ig Flk1 penenropa VEGF, ciuroro
¢ Fc hIgGl; cm. marenter CHIA NeNe7087411 u 7279159). B cOOTBETCTBUU C APYTUMH
BapHaHTAMU OCYIleCTBIeHUs1 Fc-cnuThiii Oenok npeacrassier codoii ScFv-Fe-ciurtpiii 6emnok,
KOTOPBII COAEP’KUT OJUH HJIM HECKOJBKO W3 AHTUICHCBS3BIBAIOIIMUX JOMEHOB, TAKHX Kak
BapuabenbHbIN (PparMeHT TSDKEJIOHN ey U BapuadeabHbIN ()parMeHT JIETKOH ey aHTHTENa,
cBsizaHHOTO € Fe-pparmenTrom.

Hacrosiimee n3obpereHne He OrpaHHYEHO KaKUM-JTHOO ONPENEIeHHBIM THUIIOM KJIETKH
s obpazoBanust Oenka. [IpuMepbl THUMOB KJIETOK, MOIXOMSIINX JUisi OOpasoBaHus Oelka,
BKJIFOYAIOT KJIETKH MJIEKOTHUTAIOIINX, KJIETKH HACEKOMBIX, KJETKH NTHL, OaKTepHajbHbIE
KJIETKH W KJIETKU Apoxcoked. KieTku MOoryT mpencraBisiTb COOOW CTBOJIOBBIE KJIETKH FUIH
PEeKOMOMHAHTHBIE KJIETKH, TpPaHC(OPMHUPOBAHHbIE BEKTOPOM MJIsi  PEKOMOMHAHTHOMN
SKCIIPECCUH T€HA, WIIN KJIETKH, TPAaHCPUIHMPOBAHHBIE BUPYCOM, IS MOJIYYEHHUS MPOAYKTOB
Bupyca. Kierku MoryT copep:kaTb peKOMOWHAHTHYIO Te€TEPOJIOTHYHYIO MOJUHYKJIEOTHIHYIO
KOHCTPYKLIMIO, KOTOpasi KOAUPYET MpPENCTaBJAIOLINNA HHTEepec Oenok. Takas KOHCTPYKIU
MOXET IPEACTABJIATh COOOH 3MUCOMY U OHAa MOXKET IPEACTaBIATh COOON 3JIEMEHT, KOTOPBIi
¢u3myeckn UHTErpHUpPOBaH B TIeHOM KieTku. Kierku Takke MOryT oOpa3oBbIBaTh
NPECTABISIIOIINI HHTEpeC OeJIOK, MPH 3TOM 3TOT OEJIOK He KOAMPYETCs Ha TeTepOJIOrHYHON
MOJIUNENTHIHON KOHCTPYKUMU. JIpyrMMu CliOBaMH, B MPHUPOJE KIETKA MOXKET KOJUPOBAThb
MPeNCTaBISIIOIMNA UHTepec Oesiok, Hampumep, B-kierka, oOpasyrommas antuteno. Kierku
MOTYT TaKke ObITb MEPBHYHBIMU KJIETKAMH, TAKUMH KaK KJIETKH KyPHHOTO 3MOPHOHA, HIIH
JVHUSMH TIEPBUYHBIX KJIETOK. IIpuMepbl MOIXOASIIUX KJIETOK BKIIOYAIOT 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, xnerku LLC-RK, knerku MDOK, knerku BHK-21, kierku kypuHOro 3MOpHOHA,
kietku NS-1, kmetku MRC-5, knerku WI-38, knetku BHK, knerku 293, knetku RK, knetkn
Per.C6 u xnerku CHO. B cooTBeTCTBUU C pa3ivYHbIMU BapHaHTaMM OCYINECTBIEHUS JTUHUS
KJIETOK TpeAcTaBiisieT codoit mpomssonnoe kietkn CHO, Takoe kak myTtantHble uauu CHO-
K1, CHO DUX B-11, CHO DG-44, Veggie-CHO, GS-CHO, S-CHO wunu CHO lec.

B cooTBeTcTBUM ¢ OJHUM BapHUAHTOM OCYILIECTBIEHMS KJIETKA, KOTOpPas IMPEINCTABISET

coboit kimerky CHO, nskcmpeccupyer Oenok SKTOMMUUYECKH. B COOTBETCTBUM C OIHUM
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BAPUAHTOM OCYINECTBIIEHUS OENOK COAEPIKUT YHUACTOK TSDKEJIOW LENU HWMMYHOIJIOOYJIHHA,
takoii kak CHI1-, CH2- wumu CH3-yuactok. B cooTBercTBUM € OZHUM BapHaHTOM
ocymectBieHus Oenok comepxut CH2- m CH3-y4yacTok mMMyHOrIOOyJIMHA 4YesOBeKa WM
Iphi3yHa. B COOTBETCTBHM C OZHMM BApUAHTOM OCyIUeCTBieHUs Oenok comepkut CHI-,
CH2- u CH3-yu4acTOK IMMYHOTJIOOYJIMHA YeIOBEKa UM TPhI3yHAa. B COOTBETCTBHU C OJHUM
BAPUAHTOM OCYINECTBJIEHUS] OENOK comep kUt mapHupHbliii yuacrok u CH1-, CH2- u CH3-
y4acTOK. B COOTBETCTBMHM C OJHUM BAapUAHTOM OCYLIECTBJCHHS OEJOK COAEPIKUT
BapuabeNbHBIl JIOMEH TSDKENIOW Ienu UMMyHornoOynuHa. B coOTBeTCTBMHM C  OOHHUM
BAPUAHTOM OCYINECTBJIICHUS OEJIOK COAEPKUT BapHaOeJbHBI JIOMEH JIETKOH Lenu
UMMy HOIIIOOyJIMHA. B COOTBETCTBUU ¢ OIHUM BapHAHTOM OCYIIECTBIICHUSI OEJIOK CONEpPIKUT
BapuabeNbHBIN TOMEH TSDKENOW Lend MMMYHOIJIOOYJIMHA W BapuabeNbHBINH JTOMEH JIETKOM
Henu MMMYyHOrJoOynuHa. B COOTBETCTBMM C OJHHUM BapHaHTOM OCYIIECTBIEHHs OEJOoK
NPEACTaBIsIET COOOM AHTUTENO, TAKOE KAaK AHTHUTENO YeJIOBeKa, aHTUTENIO TPhI3yHA MWIIH
XUMEPHOE aHTHUTENO YeJIOBEKa/TPhI3yHa (HAIIPHMEp, YeJIOBEKA/MBIIIH, YeJIOBEKa/KPBICHI WIIH
YeJIOBEKa/XOMSIKA).

a3y oOpa3oBaHHMs TPOAYKTa MOXKHO OCYUIECTBJISAITH B J0oOOM  oObeme
KYJIbTUBHPOBAHHUS, OT CMECHUTENIbHbIX KOJO WIM MeMmKOB aisi Ouopeakropa Wave 1o
OJHOJIMUTPOBBIX OHOPEAKTOPOB M TMPOMBIIUIEHHBIX OHOPEaKTOPOB OOJBIIOro 0O0BEMA.
AHanorn4Ho a3y paspaliuBaHUsl CHCTEMbI MOCEBHBIX (EPMEHTEPOB MOXKHO BBINOJHSATH B
moOoM oObeMe KyJIbTHBHPOBAHMS, OT CMECUTENIbHBIX KOJO MJIM MEIIKOB JUIsi OMopeakTopa
Wave o OnHOJNUTPOBBIX WK OoJiee KPymHbIX OuopeakTopos. IIporecc B Gonbimom oObeme
MOKHO OCYIIECTBJISAITh B 0ObeMe oT mpubmmsurensHo 100 mutpo no 20000 guTpoB wiH
Oonee. OOHO WM HECKOJBKO CPENCTB MOXKHO HCIOJB30BATH JUII KOHTPOJS OOpa3sOBaHHUsI
Oenka, TAKMX KaK TEMIEpPaTypHBIA CABUT WM XUMHUYECKYI0 MHAyKUMIO. Da3a pocTta MOXKET
MPOUCXOANTh TpH OoOJiee BBICOKOW Temmepatype, 4eM (asa oOpa3oBaHHs MPOAYKTA.
Hanpumep, ¢aza pocra MOKET MPOUCXOIUTH NPHU MEPBOH TeMIIEpaType, COCTABIIOMEN OT
npubmusutensHo 35°C nmo 38°C, u ¢asa oOpa3oBaHHA NMPOAYKTa MOXKET MPOHCXOAMTDH TPH
BTOPOH Temmeparype, coctapisiromeii ot npubnmurensao 29°C no 37°C, Heobs13aTenbHO OT
npudmmuTensHo 30°C o 36°C wunmu ot mpubmusurensHo 30°C no 34°C. Kpome storo,
XUMHUYECKHe WHAYKTOpbl oOpa3zoBaHusi Oenka, Takne kak kodewH, OyTupar, TaMOKCU(EH,
SCTPOTeH, TETPALMKIINH, JOKCULIMKIINH U rekcameruiied Onc-aueramun (HMBA), moryT ObITh
nobaBneHbl B JOMOJHEHHE K TEMIIEPaTypPHOMY CIBUTY, Iepel WM Iociie TakoBoro. Ecmu

UHIYKTOPBI OOABISIFOT IOCHE TEMIEPAaTypPHOrO CABMIra, TO HUX MOXKHO HO0aBJATH depes



40

MHTEPBAJl OT OAHOTO Yaca A0 IATH AHEH MOocje TeMIepaTypHOTro CABHIa, HANPHMEp, Yepes
UHTEpBaJ OT OAHOTrO IO JBYX IHEH mocie TemmeparypHoro cinsura. KynpTuBHpOBaHUE
KJIETOK C 00pa3oBaHHEM IPOAYKTa MOXKHO IPOBOAWTH B BHIE CHCTEMbl HEMPEPHIBHOTO
KYJBTHBUPOBAHUS C MOANMUTKOMN, Kak B xemocrtare (cMm. C. Altamirano et al., 2001, Bpiue),
WK B COOTBETCTBHH CO CIOCOOOM nepuoaudeckoit moanutku (Huang, 2010, Beiue).
Hacrosiiee nzoOpereHue siBIsieTCsl TOJE3HbIM ISl MOBBIIEHUsT 00pa3oBaHusi Oenka B
pesyabTaTe CrnocoOOB KyJIBTUBUPOBAHHS KJIETOK. JIMHMM KIETOK, HCIONb3yeMble B
HACTOSIIEM M300PETeHWH, MOXKHO TE€HETHUYECKH CKOHCTPYHUPOBATh [UJIsl OSKCIPECCHH
NOJIMIIENTHIA, MPEACTABISIFOINEr0 KOMMEPYECKHI WM HaydHbIi HHTepec. | eHeTmueckoe
KOHCTPYUPOBAHHE JIMHUM KJIETOK BKJIIOUaeT B ceOsi TpaHchekumoo, TpaHCHOPMAIHIO HIIH
TPAHCAYKLHUIO KJIETOK PEKOMOWHAHTHOM MOJUHY KJICOTHIHOW MOJIEKYJIOH, HJTH HHBIM 00pa3oM
U3MEeHEeHHe (Hampumep, ¢ MOMOIIBI0 TOMOJOTHYHONH PEKOMOMHALINY U aKTHBALUU T€HOB MJIH
CIIMSTHUST PEKOMOMHAHTHON KIJIETKH C HEPEKOMOWHAHTHOW KJIETKOI), C TeM, YTOOBI BBI3BIBATH
SKCIIPECCHI0 KJIETKOH-XO35MHOM JKEJIaeMOro pekoMOuHaHTHOro nojmnentuaa. CrnocoObl u
BEKTOPBl ISl TEHETUYECKOrO KOHCTPYHMPOBAHUS KIJIETOK WM JIMHUM KIETOK C LENbIo
SKCIIPECCUH  MPEACTABISIIOIIEr0 HMHTEpeC IMOJHUMENTUAA SBISIOTCA  OOLIEHM3BECTHBIMU
CIELMANNCTY B JAHHOH 00JacTH, HampuMmep, pa3jnyHble METOAMKH mpuseneHbl 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 JTUHHI KJIETOK, MOAXOMSIINX AJI pOCTa B
KYJIbType, SBJISIETCSI JOCTYNHBIM M3 AMEpPUKAHCKOW KOJUIEKIUH THIIOBBIX KYJBTYD
(Manaccac, Buprunusi) m OT KOMMEpPYECKHX IOCTABIIMKOB. [IpuMephl JIMHHHA KJIETOK,
IIMPOKO MCIIONIb3yEMbIX B IPOMBIIIJICHHOCTH, BKJIFOUAIOT B ce0s1 inHuu kietok VERO, BHK,
HeLa, CVI (B Tom uucine Cos), MDCK, 293, 3T3, nuHuu kietok Muejomsl (Hampumep, NSO,
NSI), knerku PC12, WI38 u kierku simuanka kutaiickoro xomsiuka (CHO). Knerku CHO
IIAPOKO HCIIONB3YIOTCS JJIsl TIOJMYYEHHUS CIOKHBIX PEKOMOMHAHTHBIX OENIKOB, TaKHX Kak
LIUTOKUHBI, (pakTopbl cBepThIBaHMs KpoBH U antutena (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 sBASIOTCS KenaTeIbHbIMU JIMHUSIMHU KJIETOK-XO0351€B

CHO, nockonbky 3¢ dexruBHas nomiexammas cenekunu no DHFR n ammmndukanum cucrema
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SKCIPECCHH T'€HOB B 3THUX KJIETKaX OOECIeuHBaeT HKCIPECCHI0 PEKOMOWHAHTHOrO Oejka Ha
BeicokOoM ypoBHe (Kaufman RJ. (1990), Meth Enzymol 185:537-566). Kpome Toro, ¢ aTumu
KJIETKAMH JIETKO pa0OoTaTh B KA4eCTBE AATre3UBHBIX MM CYCHEH3UOHHBIX KYJbTYP U OHH
XapaKTEPU3YIOTCSI CPABHUTENIbHO BBICOKOW reHeTnueckoi crabunbHocThi0. Kietku CHO u
Oenku, peKOMOMHAHTHBIM O0pPa30OM 3KCIpecCUpyeMble MMHU, ObUTH TOAPOOHO OMUCAHBI U
ObUTH OHOOpeHbI Ui MPUMEHEHHs] B TPOU3BOACTBE ISl KIMHUYECKHUX HCCIEIOBAHUM U
KOMMEPYECKOM MPOU3BOJCTBE PETYJISITOPHBIMH OpraHamMu. B COOTBETCTBHHU C HEKOTOPBIMH
BapuaHTamu ocyuectsieHusi nunun kietok CHO mpencraBnstoT coOOil JIMHUK KJIETOK,
ONMHUCAHHBIX B MyOJNUKanusx 3asBku Ha Bbigady mateHta CIIIA NeNe 2010/0304436 Al,
2009/0162901 A1 u 2009/0137416 Al, u natentax CIIIA NoeNe 7455988 B2, 7435553 B2 u
7105348 B2.

Hacrosinee u3o0OpeTeHne He OrpaHH4eHO B OObeMe KOHKPETHBIMU BapUaHTaAMH
OCYLIECTBJICHUsI, OMUCAHHBIMH B HACTOALIEM JOKYMEHTE, KOTOpble MpPeayCMOTPEHbI B
KaueCcTBE MJUTIOCTPALIUI OTAENbHBIX ACMEKTOB MJIM BAPUAHTOB OCYLIECTBIICHHs HACTOSIIETO
n3o0perenus. PYHKUHMOHANIBHO pABHOLIGHHBbIE CHNOCOOBI M KOMITOHEHTHI HAXOMASTCS B
npenenax oObeMa HACTOALEro u3o0pereHus. PasnmudHble MOOU(UKALMKU HACTOSIIErO
u300peTeHus, B JOMOJHEHWE K ONHCAHHBIM B HACTOSALIEM JOKYMEHTE, O4YEBHJIHBI
CIeLUaJnCTaM B JAHHOM OOJNACTH MCXONsS M3  BBILIEH3JIOKEHHOrO OIMCAaHMS H
CONPOBOXKAAOLIMX uepTerkeil. Takue Momudukauuu BXOAIT B O0BEM HACTOSIIETO

n300peTeHusL.

ITPUMEPBI

INPUMEP 1

IloBblmeHHBbIE TUTPHI AHTHTEJI B pe3yJbTaTe 100aBJIeHHs] TAYPHHA

IIpumep 1A

BbicoxkonpounssoauTe/ibHOE KYJbTHBHPOBAHHE BO BCTPSIXHBAaeMoiil Koj10e

BerpsixuBaemble konObl Ha 250 Mul 3aceBaiu KyJbTYpOH JJIsl OCEBA JIMHUU KIJIETOK,
o0pa3yromux MOHOKJIOHaNbHOe aHTuTeo (Abl), monmyuenHoii w3 CHO-K1. BaeceHHble
KJIETKH BbIpALMBAIU MpU TemmnepaType 35,5°C B TeueHue CeMHaaLaTH THEW U MOAMUTHIBAIN
[NIIOKO30M M APYTUMHU  JONOJHUTEJIBHBIMUA IUTATENIbHBIMM  BELIECTBAMM, IO Mepe
HeoOxomumocTH. KieTku BeIpamuBaid B XUMHYECKH ONpenesieMoil (He comepikamieit

THIPOJIH3AT 1 OECCHIBOPOTOUYHOM) OCHOBHOM cpene.
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Kaxnyro konby mns xynbryp audo He pononHsu (kosda la), mubo momonusmu 1 MM
Taypusa B 0-if neHsb (komnda 1 b).
Tabruya 2
Cpennue Tutpel auturena 3a 17 nueit (1/71) 1 npumepHoe nosbiieHne TuTpos (%)

OTHOCUTEJIBHO UCXOOAHOI'O YPOBHA

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

*KOHTPOJIb UCXOMHOTO YPOBHS AJsi %o MOBBIMEHUS TUTPA; Kojba 1b mo cpaBHEHHIO C
TUTPOM B cpeze Oe3 nodasienus (konbda 1a).
"Paznuure B KOHEYHOM TUTPE MEXAY KyJbTypoil Oe3 noOamieHus u ¢ nodaBleHHEM

SIBJIIETCS] CTaTHYeCKH 3HAaYnMbM (p < 0,05).

3HaueHus TUTPOB PACCUMUTHIBAIA UCXOHAs W3 Oejka, codpaHHoro B 17-i1 neHb, U OHH
SIBJSTUCH CTATUCTHYECKH 3Ha4uMbIMH (p < 0,05) Mo CpaBHEHHIO C HMCXOOHBIM YPOBHEM.
Kynpryper ¢ noOaBieHHEM TaypuHa XapakTepU30BAIUCh B LeJoM 8% MOBBILIEHHEM

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

IIpumep 1B

HacroabHble 6nopeakTopsbl

B aHanornyHOM mpumepe, HO MpH MPOU3BOACTBE OONbLIEr0 00bemMa, OHOPEeaKTOpPhI Ha 2
J 3acCeBaIM W3 KyJbTYpPbl JUJIsI TIOCEBA JIMHUHM KJIETOK, OOpa3yrOIIUX MOHOKJIOHAJIbHBIE
antutena (Ab2, Ab3 wmu Ab4), nomyuennoii w3 CHO-KI1. 3acesHHBIE KyJIbTYpBI
BeIpaiquBaid mpu Temmeparype 35,5°C, 3agannom 3Hadennun DO 40,4% wu obOwveme
OapboraxHoro Bosayxa 22 ky0. cm B Teyenue 14 nneit. Ilpouecchl B ciyuae Ab2 u Ab3
XapaKTEPU30BAINCH 3aJaHHbIMU 3HadeHusMu pH, cocrasmsaromumu 7,0 = 0,15, B TO Bpems
KakK mporecc B ciydae Ab4 xapakTepu3oBaJICs 3aJaHHBIM 3HaueHHeM pH, cocrasisromum
7,13 £ 0,27. I' mr0K03y, MTPOTUBOBCIEHUBAIOLIEE CPEICTBO U OCHOBHYIO MOAMUTKY MOJABAJIH B
OuopeakTopsl Mo Mepe HeoOxomumocTH. KynbTypsl BeIpamuBain B cpene Oe3 moOaBieHus
(Ouopeakrtop 2a, 3a, 4a) WK BeIpAIIMBAIIN B cpeae ¢ nodasieHneM mpudausuTenpbHo 1 MM

taypuHa (Ab2 u Ab3) unu B cpene ¢ nobasneHnem npudnusutensHo 3 MM TaypuHa (Ab4),
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nobasnsemoro B 0-f nmeHp oOpasoBaHust mnpoxykra (Omopeakropel 2b, 3b u 4b
COOTBETCTBEHHO).

Breixon (Tutp) antuTen cocrasisul 6,4 r/n B ciydae KJIeTOK, oOpasyromux Ab2, B TO
BpeMsl KaK KJIETKH, BbIPAIBaeMble C TayPHHOM, naBanu 8 1/ 6enka. 24% mnoBbIIIEHHE TUTPA
IO CPAaBHEHHIO C KJIETKAMH, BbIpAIIUBACMbIMU Oe3 n00aBJIE€HHsI TaypuHA, SBISUIIOCH
craTucTuyecku 3Ha4UMbIM (p < 0,05). OOpasyrommecs: KOHEYHbIE TUTPBI B CIy4ae KyJbTYp,
obpasyrommx Ab3, u KynbTyp, oOpaszyrommx Ab4, Taxke Obutn 3HaunMo Beime (p < 0,05)
yepe3 14 gueit (11% u 20% COOTBETCTBEHHO) N0 CPABHEHUIO C KyJbTypaMu 0e3 noOaBieHHsI
taypuHa. CMm. Tabmury 3.

Tabnuya 3
Cpennue Tutpbl anTHTEN 32 14 nHEH (1/11) 1 npuMepHOe NoBbIeHne TUTPOB (%)

OTHOCHUTENIBHO UCXOJITHOTO YPOBHS

Ne No No
JloGaBka k cpeae Tutp Ab2 Turp Ab3 Tutp Ab4
Onopeaxropa Ouopeaxropa ouopeaxropa
Bes mobasnenus* 2a 641/1 3a 6,6 /1 4a 441/n
Taypun 2b 8/ 24% 3b 73 o 11% 4b 530/ 20%

*Cpena 6e3 nmoOaBieHHs MPenCTaBisieT COOOH KOHTPOJIb MCXOAHOTO YPOBHSA st %
NOBBIIIEHHSI TUTPA, rie % MOBBILIEHNUs TUTPa B OnopeaxkTopax 2b, 3b mnu 4b % cpaBHHBarOT
¢ TUTPOM B cpene Oe3 nodasnenus (Ouopeakropsl 2a, 3a Uil 4a COOTBETCTBEHHO).

~Pa3nmuuusi B KOHEYHOM TUTPE MEXIY KyJbTypamu ¢ noOaBieHueM u Oe3 noOaBieHUs

SIBJISTFOTCSI CTaTH4YeCcKH 3HaYUMbIMHE (p < 0,05).

JIMHAMUKY 1O OTHOLICHHIO K THTPY OeJika OTKJAAbIBAIM Ha Tpaduke B Ciydae
KYJbTYphl, oOpasyromieir Ab3, u 3HauMMoOe yBeIHuUeHHe THUTpa Oeika B pe3ysbTaTe
nobaBneHust TaypuHA HAOJFONAJIH B KAXKIbIi IEHb KYJIbTUBUPOBAHMS, HAUWHAS C 6-TO JIHS.

Tabnuya 4
[ToBpiueHue TuTpa aHTUTEN (T/11) B pe3ysibTare J00aBIEHNs TaypHUHA B XapaKTEPHbIE

BPEMCHHBIC TOUKU

Buopexrop | JoGaBka k cpene Turp Ab3 B 6-ii ncHB Turp Ab3 B 9-ii neHp Turp Ab3 B 14-i1 1cHB

3a be3 mobasncuusa* 1,7 /n 4,1r/n 6,6 /1

3b Taypun 1.91/n 12% 5,3 o/ 29% 7.3 o/ 11%

*TIpumepHoe noBbimeHue (%) Mo CpaBHEHUIO CO cpenoi Oe3 nodasneHus, COOpaHHON B

TOT K€ NCHb.
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N ToBbllIeHHE TUTPA NPU 100ABIEHUN TaypUHA SIBJSIETCS CTATUCTUYECKH 3HAYMMBIM (P

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

3HauMMOe TOBBIIIEHHE TUTPA MOIJIM HAOMIOAATh B KYJbType-IPOAYLEHTe yxKe Ha O-i
nenb (12% mnoBbIlIeHHE IO CPABHEHUIO C TOM K€ KyJbTypoi 0e3 nobasneHus Taypuna). Cm.
takke purypy 1. MakcumalibHOE pa3iuyde B TaKOW NUHAMUKe HaOmronanud Ha 9-i neHb
(3Hauumoe (p < 0,05) moseimenue Ha 29% B OuopeakTope 3b MO CpaBHEHUIO C 3a), H
3Haunmoe (p < 0,05) moBbimenune tutpa Ha 11% Habmomanu B mocnenHuit neHb (14-it)
KYJIbTHBHPOBAHUSI.

IMpeumymectBa obpa3zoBaHus Oenka mpu M0OaBIEHUU TaypuHA HAOMIOIANIM B Ciydae

pa3nu4HbIx 00beMoB (mpumep 1A u 1B) u pa3nuysbIx TuHUH KieTok (mpumep 1B).

INPUMEP 2

YcroiiunBass NPOAYKTHBHOCTb NPH H3MEHEHHHM KOHLEHTPALMH TAYPHHA NpH
BBICOKOINPOH3BOAUTEIbHOM KYJbTHBHPOBAHUM BO BCTPSIXUBaeMoil KoJ10e

YceroitunBocTh TUTpa O€NKa HCCIEAOBANIM TPU HM3MEHEHUHM KOJIWYECTBA TaypHHA,
nobasnsemMoro K KyibTrype B 0-H meHb oOpasoBaHus mpoaykra. BerpsxuBaemble konObl Ha
250 M 3aceBay KyJbTYpOHM AN MOCEBA JIMHUHM KJIETOK, OOpa3yroIUX MOHOKJIOHAJbHOE
antureno (Abl), nonyuennoit u3 CHO-K1. BHecennble knerku BeipamuBanu npu 35,5°C B
TE€YeHHE 4YeTbIPHAAUATH JHEH U MOANMUTHIBAIM IVIIOKO30M U APYTUMH AONOJHUTEIbHBIMU
NHUTATEeJIBHBIMU BELIECTBAMHU, IO Mepe HeoOxoauMocTu. KieTku BhIpalmuBaiyu B XUMHYECKH
onpenaensieMoit (He coaeprkalieil THapoIU3aT U OECCHIBOPOTOYHO) OCHOBHOM cperie.

Kaxxnmast xynbTypa He comepskaja TaypuH (0e3 moOaBieHUs) WM CONMEpIKajia 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 Tutpel anTHTENA 32 14 nHei (/) nus KynbTyp, gononHseMsix ot 0,1 1o 10 MM

TaypuHa
BerpsixuBaemast konba JlobaBka k cpene Tutp Abl
Sa be3 nobdapnenus™ 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 v/n 9%
51 10 MM Taypuna’ 7,1 r/n 9%

*Cpena 0e3 nmoOaBjieHMsI TIPENCTaBJIsIET COOOM KOHTPOJIb HUCXOMHOIO ypOBHS st %
TMOBBIIICHUSA TUTPA.

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

~Paziuuue B KOHEUHOM TUTPE ABIKECTCA CTATUCTUYCCKU 3HAYHMMbIM IIO CPABHEHHUKO C

KOoHTposieM Oe3 nodasienus (p < 0,05).

IToka3aHO, YTO M3MEHEHHE KOJH4YecTBa NOOABKM TaypHHA yCTOHYMBO IMPHBOAMIO K
BBICOKHM THTpPaM, €CJIU TaypPHH J00aBJSsUTH B JUANa3oHe OT 1o Menbliei mepe 0,1 MM no 10
MM. KoHeuHble TUTPHI B Clly4dae YCIOBUH C AOOaBIEHHEM TaypHUHA 3HAYUMO OTJIMYAINCH OT
ycnoBus Oe3 noOasnenusi. B ciaydae nobasnenust 0,1 MM taypuna ormedanmu p < 0,1, B TO

BpeMmsi Kak B cirydae nodasnenus ot 0,3 MM no 10 MM Taypuna ormeuanu p < 0,05.

MNPUMEP 3

Hccaenobanne H3MeHeHHUsI rpadpuxon HOANUTKH TAYPHHOM npu
BBICOKONMPOU3BOAUTEIbHOM KYJIbTHBHPOBAHHH BO BCTPSIXUBAEMO KOJI0€

MPUMEP 3A

JloGaBjieHHe TaypuHa BO Bpems (a3bl pa3spalmIMBAHUS CHCTEMbI MOCEBHBIX
(dpepmenTepos

[IpenmymectBa noOaBieHHs TaypuHAa K KyJbType BO BpeMsi (asbl pa3paliiBaHUs
CHCTEMBl TIOCEBHBIX (PEPMEHTEPOB OIpPEHENSIM B MOAEIH BbICOKONPOU3BOAUTEIBHOTO
KYJIbTUBHPOBAaHUSI BO BCTpsixuBaeMoW kojbe. B kombe 6a (tabmmua 6) knerku CHO,
obpasyromme Abl, pasMopakuBai B XHMHYECKH OMNpenensieMoil (He coaepiKaiien
ruapos3aTa 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 IMHUTATENbHBIX
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BEIECTB IIOJIABAIM IO Mepe HEOOXOAMMOCTH B TeueHHe |7-IHEeBHOro oOpa3oBaHUs
NPOAYKTA.

Knerku konObl 6b BblpamuBamu B He copepkaiieil taypun (6e3 noOamneHwus)
XUMHYECKH OmpenaessieMoil (He comepskaineli runposms3ata U O0ecCbIBOPOTOYHON) OCHOBHOM
cpene BO Bceil (ase paspalimBaHMsA CHUCTEMbl NOCEBHBIX (epmeHTepoB. Ha 0-if nesb
00pa3zoBaHUs MPOAYKTAa OCHOBHYIO CpeAy Ui KYJIbTUBHPOBAHUS NONONHsIM | MM TaypuHa.
B Teuenne 17-mHeBHOro 0O0pa3oOBaHUs MPOAYKTA TJIOKO3Y W OCHOBHBIE TMOAIHTKH
MUTATEJIbHBIX BELIECTB MOJABAIU 110 MePe HEOOXOAMMOCTH.

Tabnuya 6
Cpennue TuTpbl anTUTENa 3a 17 AHEN 171 KyJIbTyp, HonoiaHsemMblx 1 MM TaypuHa BO BpeMms

pa3IMYHBIX (ha3 mpouecca

Bcerpsixusaemas
Hobasnenne 1 MM TaypuHa Tutp Abl
Konba
6a ®Da3bl paspaliuBaHus CUCTEMBI IIOCEBHBIX 7,7 v/n
(bepMeHTepOB U 0OPa30BaHMS TPOAYKTA
6b Tonbko ¢aza obpazoBaHus MPOAYKTA 7,8 r/n

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

>0,1).

3HaueHuss KOHeUHbIX (17-H neHb) TUTPOB I 00OMX ycioBui (noOaBieHHE TaypuHA
TOJIBKO NpU 0Opa30BaHMU NMPOAYKTA MM COBMECTHO B CHUCTEME IOCEBHBIX (DepMEHTEpOB U
npu 00pa30BaHUU MPOAYKTA) SBJISIOTCS aHANOTHYHBbIME. OOpas3yroIInuecs TUTPbI HE SIBJISIOTCS
cratuctuyeckn 3HaunMbIMH (p > 0,1). IlpeumymectBo noOamneHust taypuHa B (ase
paspaliBaHusi CUCTEMbl MOCEBHBIX (PEPMEHTEPOB SIBJSIETCS AHAJOTHYHBIM J100ABJIEHHIO

TaypuHa B (a3e oOpa3oBaHUS MPOIYKTA.

INPUMEP 3B

N3menenue rpadgpukoB NOANUTKH TAYPHHOM BO Bpemsi (a3bl o0pa3oBaHus
NPOAYKTA

Jlist onpeneneHust TOro, OKas3bIBAJIO JIH KaKOe-TNOO BIUSHUE W3MEHEHHE CTaHAAPTHBIX
rpa)IKOB MOANUTKH TaypUHOM Ha TUTP OeJKa B Ciydae KyJbTyp C I10OaBJICHHEM TaypHHA,
MIPOBOJAWIN JOMOJHUTEIbHBIE SKCIIEPUMEHTBI B aHAJIOTUYHBIX KYJIBTYPaX BO BCTPSAXUBAEMbIX

konbax, B KOTOpbIXx BblpamuBanu kietkn CHO, obpasyromue Abl. Knerku moasepranu
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Pa3JIUYHBIM YCIOBHSM KyJIbTUBUPOBAHHSA, AHAJIOTUYHBIM NPUMEpPY 2, Tae rpaduk MOAMUTKH
ObUT QHAJIOTUYHBIM 710 TOTO, KaK NOOABJSUIM OCHOBHYIO IONMUTKY IIFOKO3bI/TIMTATENbHBIX
BELECTB 110 Mepe HEOOXOIUMOCTH.

Kynbrypsl, obpasyromue Abl, momomHsuin cymmapao 5 MM TaypuHa. AHAJIOTHYHYIO
nponyktuBHOCTH (7,1 r/71, 6,8 /1 1 7,0 /1) HabMogaMM PU U3MEHEHUU TPaGUKOB MOJMTUTKH
TAypPUHOM. 3HAU€HUS TUTPOB, CPAaBHHUBAEMbIE B JAHHOM DKCIIEPUMEHTE, CTaTHUCTUYECKH He
pazruasuch (p > 0,1) (cm. Tabmuiy 7).

Tabnuya 7
Cpennue Tutpel anTHTEN 32 14 nHEH (/1) U1 KyIbTYp, JOMONHAEMBIX S MM TaypuHa MpH

HU3MEHEHHNHU TpaduKoB

I'paduk noanmUTKH TaypUHOM Turtp 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 gaU (CyMMapHO 6,8 r/n
5 MM)
1 MM B O-fi geup, 2 MM B 7-H, 10-i1 nHU 7,0 t/n
(cymmapno 5 MM)

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

>0,1).

I'paduky MOANMUTKY TaypUHOM KaK HE OKa3bIBAJIN HHKAKOTO OTPULATENHLHOrO 3¢ dexTa,
TAaK W HEe U3MEHSJIM pe3yJbTaTa B cCly4ae, Korga pao0aBjieHue TaypuHa ObLIO
NPEANOYTUTENIbHBIM Il BBIXOAA Mpoaykra. Takum oOpazom, nobaBlieHHE TaypHHA MOXKHO
BBITOJIHATH OAMH pa3 B -1 AEHb, I BBIOJHATh B MOCHENyIOIUe THU (a3bl 00pasoBaHUs
NPOAYKTa, WM MOXKHO BBIMIOJHATh YEPe3 HECKOJbKO HWHTEPBAJIOB BO BpeMsi (hasbl

00pa3oBaHUs MPOIYKTA.

ITPUMEP 4

N3mepenne aMMHAYHOr0 NMOGOYHOr0 MPOAYKTA MPH BBICOKONPOU3BOAUTEJIHLHOM
KYJbTHBHPOBAHUH BO BCTPSIXHUBaeMoii Kojbe

ConepxaHne aMMHMAa4HOTO MPOOOYHOrO TMPOAYKTa u3Mepsim depe3 14 nHel
KYJIbTHBHPOBAHUS, MPOBOAMMOIO aHAJIOTHYHO MPHUMEpY 2, Ui KYJbTyp € Ho0aBieHuEM

taypuna kietok CHO, obpasyrommx Abl. Kietku noasepraiu pasjiudHbIM YCIOBHSIM




KYJIbTUBUPOBAHUA, AHAJIOTUYHBIM

TJIFOKO3BI/TIUTATENIbHBIX BEIIECTB NOOABIISUIU 110 Mepe HEOOXOAMMOCTH.
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BBINICOIMNCAHHBIM, rae OCHOBHYIO MOAIUTKY

Tabnuya 8
Cpennee coneprkanue u cHmxkenue (%) ammuaka 3a 17 qaeit (MM)
JlobaBka k cpene Ammuak B Abl
be3 nobapnenus™ 2,56 uM
Taypun 1,73 MM” -32%

*KOHTPOJIb UCXOIHOTO YPOBHS It % CHIKEHUS aMMHAKa, yCJIOBHE C NOOaBJIEHUEM

TaypHHA 10 CPABHEHUIO C COAEPKAHNEM aMMHaka B cpezie 0e3 noOaBieHus.

NCHIKEHHE KOHLIEHTPALMH aMMHAaKa SIBJISIETCS CTATUCTHYECKH 3HaYuMbM (p < 0,1).

B «knerkax, oOpasyromux Abl, nobaBieHue TaypuHa B Ccpene MOANEPKUBAIIO

HOPMAJIbHOE TMPOAOJDKHUTCIBHOC KYJBTHBUPOBAHUE, TMPU 3TOM COACPKAHUE aAMMHAYHOTO

MPOAYKTa CHUKAIOCh Ha 32%. CHIDKEeHUE KOHIICHTPAIK aMMHAaKa B pe3yJibTaTe JOOaBICHHUS

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

Hacrosimmee n3oOpereHne MOXHO OCYIIECTBJIATh B IPYTMX KOHKPETHBIX BapHaHTaX

OCYILIECTBJICHHUSI.




dopmyna nsodpereHus

1. Cnocob KynbTUBMPOBaAHUSA 3YKAPUOTUYECKOW KMETKW, 3JKCrpeccupylowen aynunymab,
BKMIOYAOLLMNA:

(a) npepocTaBneHne OCHOBHOW cpeAbl ANS KyNbTUBMPOBAHUS KNETOK ¢ gobasneHuem oT
okono 0,1 mM go okono 10 mM L-TaypuHa;

(b) pasmHOXeHNe unu NogaepXKaHne 3yKapnoTUYECKON KMNETKU B YKa3aHHOW OCHOBHOW cpeae
ANA KYyNbTUBUPOBAHNS KNETOK C 06pa3oBaHNEM KNETOYHOW KynbTypbl; U

(c) nonyyeHne aynunymaba n3 KneTo4YHOW KynbTypbl,

npn atom pobaeneHne L-TaypuHa B OCHOBHYK Cpefy ANS KyNbTUBUPOBAHWUA KIETOK
yBenuumBaeT Tutp agynunymaba no MeHblwen mepe Ha 3% nO CpaBHEHWO C TUTPOM
aynunymaba wn3 KNeTtok, pPasMHOXEHHbIX WU MNoAdepXuBaeMblX B cpeje Ans

KyNbTUBUPOBAHUS KNETOK, cogepxailen meHee 0,1 mM L-taypuHa.

2. Cnocob no n.1, oTnnyarLMNCa TeM, YTO OCHOBHas cpefa ANs KyNbTUBUPOBAHUSA KIETOK

UMeeT onpeaeneHHbI XMMUYECKUA COCTaB.

3. Cnocob no n.1 nnu 2, oTAMYaWUIACA TEM, YTO OCHOBHasA cpeaa Ans KynbTUBUPOBaHUS

KNeTok ABNSeTcs 6eCCbIBOPOTOYHOM Y HE COLEPXKUT rugponu3sara.

4. Cnoco6 no nwobomy m3 nn.1-3, rae B OCHOBHYIO Cpeay AN KyNbTMBUPOBaHUS KNETOK

[00aBnAT OPHUTUH, NYTPECUMH Unn nx komomnHayuto Ha ctagum (b).

5. Cnoco6 no n.4, oTNMYaloLLUIACS TEM, YTO B OCHOBHYIO CPeayY ANSA KyNbTUBUPOBaHUS KNETOK

pobasnsatoT oT 0,09 a0 0,9 MM opHUTKHA.

6. Cnocob6 no nwbomy m3 nn.1-5 oTNMYaKOWMNCA Tem, YTO OCHOBHas cpeaa Ans
KYNbTUBUPOBAHUSA KNETOK cogepxut ot okono 0,1 MM go okono 1 mM L-taypuHa, OT OKOMo
0,5 MM po okono 1 MM L-taypuHa, ot okono 1 MM go okono 5 MM L-taypuHa, ot okono 1 mM

Ao okono 7 MM L-taypuHa unm ot okono 1 mM g0 okono 10 MM L-taypuHa.



7. Cnocob no nobomy n3 nn. 1-6, AONONHUTENbHO BKNIOYaOLWMUA hady pocTa nepes cragunen
(b), roe dasa pocTa BKNIOYaET pasMHOXKEHMNE UNN NOAAEPKAHNE IYKAPUOTUYECKNX KINETOK B

OCHOBHOW cpefe Ans KyNbTUBUPOBaHUSA KNETOK, B KOTOPYIO He f06aBnstoT L-TaypuH.

8. Cnocob no nobomy 3 nn. 1-6, AONONHUTENLHO BKNIOYaOLWUA hady pocTa nepes cragnen
(b), roe dasa pocTa BKMNIOYaET PasMHOXEHNE UNN NOAAEPKAHNE IYKAPUOTUYECKNX KINETOK B
OCHOBHOW cCpeae Ans KyNbTUBUPOBaHMUS KNETOK, B KOTOpYHo gobasnstoTt ot okono 0,1 MM po

okono 10 mM L-taypuHa.

9. Cnoco6 no n.8, oTnuyarWMNCa Tem, YTO rasa pocTa BKIIOYAET PasMHOXEHWE Wnu
nogaepXaHne 3ykapuoTUYeCcKMX KNeTOK B OCHOBHOW cpefe Ans KyNbTUBUPOBaHUA KNETOK,
KoTopas cogeput ot okono 0,1 mM go okono 1 MM L-taypuHa, ot okono 0,5 MM go okorno 1
MM L-TaypuHa, oT okono ot 1 MM ao okono 5 mM L-taypuHa, ot okono 1 mM go okono 7 mM

L-taypuHa unu ot okono 1 mM go okono 10 mM L-TaypuHa.

10. Cnoco6 no no6omy 13 nn.1-9, oTNNYAKLWUACS TeM, YTO TaypuH co ctagum (b) BBOAAT No
MEHbLLEN Mepe OAMH pas, No MEHbLLEN Mepe ABaxAbl, N0 MEHbLUEN Mepe 3 pasa, No MeHbLUEN

Mepe 4 pasa unu no meHbLuen mepe 5 pas Bo Bpems ctagum (b).

11. Cnoco6 no nobomy 13 nn.1-10, oTnUyaloWMNCs Tem, YTO TaypuH Ha ctagum (b) BBOAAT

KaXabl AEHb.

12. Cnoco6 no nwbomy m3 nn.1-11, oTnuyalWMACa TemMm, YTO OCHOBHas cpega Ans
KYNbTMBUPOBaHUS KNETOK COAEPXKNUT

a) CMeCb aMMHOKUCTIOT,

(b) 04HY UNKN HECKOIMBKO XXMPHbIX KUCMOT,

B) BUTAMUHbI N KOaKTopslI,

(d) cmecb HykNeo3naoB, Unu

(€) oAVH UM HECKONMbKO [ BYXBaNEHTHbIX KAaTUOHOB.



13. Cnocob no n.12, oTAMYaKLMIACH TEM, YTO:

(a) cMeCb aMUHOKMCNOT BKIIOYAET O4HY UINN HECKONBKO aMUHOKUCIIOT, BbIOPaHHbIX U3 rpynmbl,
COCTOSALEN W3 apruHWHa, MMCTUAMHA, NU3WHA, acnaparMHOBOW KWUCMOTbI, FyTaMUHOBOW
KACNOTbI, CepuHa, TPEOHWHA, acnaparvHa, rnyTamuHa, UUCTEeWHa, rMuuuHa, nponuHa,
anaHwHa, BanuHa, usonevyuMHa , neuyuHa, MEeTUOHMHA, eHunanaHuHa, TUPO3MHa W
TpunTodaHa;

(b) 04HY NN HECKONBKO XMPHbBIX KMCNOT BbIOMPAOT U3 rpynnbl, COCTOALLEN U3 NIMHONEBOW
KMCHOTbI, IMHONEHOBOW KNCMOTbI, TWOKTOBOW KUCMOThI, ONIEMHOBOW KMCMOTLI, NanbMUTUHOBOW
KNCMOTbI, CTEapUHOBOM  KWCIMOTbl, apaxMHOBOW KUCIMOTbl, apaxugoHOBOW  KWCMOThI,
NaypuHOBOW KWCNOTbI, OEreHOBOW KUCMOTbI, AEKAHOBOW KUCIOTbI, A4OAEKAHOBOW KUCMOTHI,
reKCaHOBOW KUCMOTbI, JIMTHOLEPUHOBOW KUCHOTbI, MUPUCTUHOBOW KWUCMOTbl U OKTaHOBOW
KUCNOThI,

(c) BuTamMuHbl 1 kodakTopbl BbiIOpaHbl U3 rpynnbl, cocToswen ns 6uotmHa, naHtoteHara D-
Kanbuusa, xnopuaa XonuHa, ¢QOnMeBON KUCMOTbl, MWO-UHO3UTONA, HUKOTUHaMUAA,
nupuaokcmHa HCI, pubodnasuHa, TnammHa HCI v Butammna B12;

(d) cmecb Hykneo3uaoB BKMOYAET OAMH Unn Gonee M3 ageHo3unHa, ryaHosvHa, UUTUAuHE,
ypuanHa, TUMUAMHA W TMNOKCAHTUHA; Unu

(e) 0AMH NN HECKONbKO ABYXBAareHTHbIX KaTMOHOB BkntovaroT Ca2+, Mg2+ unn oba.

14. Cnoco6 no no6omy 13 nn.1-13, rae aykapmoTuyeckas knetka npeacraBnset cobomn KneTky

MITEKONUTAIOLLIETO.

15. Cnocob no n.14, rae knetka mnekonutarowero npeacrasnaet cobon knetky CHO.

16. Cnocob no n.15, rae knetka CHO npeacraesnset cobon knetky CHO-K1, knetky CHO DUX
B-11, knetky CHO DG-44, kneTtky Veggie-CHO, knetky GS-CHO, knetky S-CHO, myTaHTHyt0
knetky CHO lec nnm nx nponssogHble.

17. Cnocob no n.15, rae knetka CHO npeacrasnset cobon knetky CHO-K1.

18. Cnocob nonyyenuns gynunymaba, BKIHOYALWUA CTaguu:

(a) BBE,EHNE HYKNENHOBOW KUCMNOThI, CogepKaLlell HyKNneoTUuaHyo



nocrneaoBaTenbHOCTb, KOAUPYIOLLYIO Aynunymabd B KNeTky;

(b) BbIAENEHWE KNETKN, IKCNPECCUpyowen gynunyman;

(C) KynbTUBMpPOBAHWE BbILENEHHOMW KMNETKN B Cpefe AnNS KyNbTUBUPOBaAHUSA KNETOK,
cogepxawen ot okono 0,1 MM go okono 10 mM L-taypuHa, ¢ nonyyYeHnemM Takmm obpasom
nonynsaynm KnNeTok;

(d) akcnpeccuto gynunymaba u3 nonynayum KNeTok, Npu 3Tom gynunymad cekpeTmpyeTcs B
cpeay; n

(e) cbop pynmnymaba;

npun atom pobasneHme ot okorno 0,1 mM pgo okono 10 mM L-taypuHa B cpeay Ans
KYNbTUBUPOBAHUA KIETOK yBenuumMBaeT TUTPp aynunymabda no meHbllen mepe Ha 3% no
CpaBHEHMIO C TUTpPOM Jynunymaba wu3 KNeTok, KynbTUBUMPYEMbIX B cpeae Ang

KyNbTUBMPOBAHUS KNETOK, cogepxailen meHee 0,1 mM L -TaypuHa.

19. Cnoco6 no n.18, oTnnyaroLWUnca Tem, YTo TUTP Aynunymada yBennymBaeTCcs No MEHbLLEN
mepe Ha 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15% vnn 20% no cpaBHEHWUIO C KNeTKamm
KyNbTMBUPOBaHHbIMWN B CPeAE ANS KyNbTUBUPOBAHUS KNETOK, cogepxaiyen meHee 0,1 mM L-

TaypuHa.

20. Cnoco6 no n.18 wnm 19, oTNMYaLWMACA TEM, YTO NOMNYNSAUMSA KNEeTOK cnocobHa
obecneunTb No MeHbLUEN Mepe Ha 8% Gonee BbICOKMIN BbIXOh Aynunymaba no CpaBHEHMIO C
KneTkamu, akcrnpeccupylowmummn aynunymad B cpeae Ans KyNbTUBMPOBaHUS  KNETOK,

cogepxawen meHee 0,1 mM L-taypuHa.

21. Cnoco6 no nobomy 13 nn.18-20, oTAMYaLWMIACA TEM, YTO Nony4eHne gynunymada nytem
KYNbTMBUPOBAHUA MONYNALMU KNETOK B cpeae ANSA KyNbTUBUPOBAHUA KNETOK C L-TaypuHom
CNOCOBHO yBENUUNTDL BbIXo4 Aynunymata no meHbLien mepe Ha 0,1 r/n, no MeHbLUEN Mepe Ha
0,5 r/n., No meHbLUen Mepe Ha 1 1/n, N0 MEeHbLUEN Mepe Ha 1,2 r/n, N0 MeHbLlen Mmepe Ha 1,4
r/n, o MeHbLUEen Mepe Ha 1,6 r/n, No MeHbLuen mepe Ha 1,8 r/n, N0 MeHbLUEn Mepe Ha 2 /1,
Nno MEHbLUEN Mepe Ha 2,2 T /N, N0 MEeHbLUEN Mepe Ha 2,4 /N NN NO MEeHbLUEN Mepe Ha 2,5 1/n
Mo CPaBHEHWUIO C KYNbTUBMPOBAHMEM MOMNYNAUMM KINETOK B aHanorMyHon cpepe Aans

KyNbTUBUPOBAHUS KNETOK, cogepxailen meHee 0,1 MM TaypuHa.



22. Cnocob no nwobomy 13 nn.18-21, oTnMyaroWmMnca Tem, YTo cpeaa AN KynbTUBMPOBaHMWSA
KneTok cogepxumt ot okono 0,1 MM go okono 1 mM L-taypuHa, ot okono 0,5 mM go okosno 1
MM L-taypuHa, ot okono 1 MM o okono 5 MM L-taypuHa, ot okono 1 mM o okono 7 MM L-

TaypuHa unm ot okorno 1 MM go okono 10 mM L-taypuHa.

23. Cnocob6 no nmwbomy wu3 nn.18-22, rae kneTka npeacraenset cobon KneTky

MnekonutTaroLero.

24. Cnocob no n.23, rae knetka mnekonurarowlero npegcrasnsaet coboun knetky CHO.

25. Cnocob no n.24, rae knetka CHO npeacrasnset cobon knetky CHO-K1, knetky CHO DUX
B-11, knetky CHO DG-44, knetky Veggie-CHO, knetky GS-CHO, knetky S-CHO, myTaHTHyt0

knetky CHO lec unu nx nponssogHble.

26. Cnocob no nwbomy u3 nn.18-25, BknovaoWmMn KynNbTUBUPOBaAHNE NOMYNALUM KIETOK B
cpeae Ans KynbTUBMPOBaHMS KNETOK, coaepxxawen ot okono 0,1 MM go okono 10 mM L-

TaypvHa Ha cTagum (C), B TeYEHME NO MEHbLUEN Mepe 6 AHEN.

27. Cnocob no nobomy 13 nn.18-26, rae HyknenmHoBasi KMCNOTa, Kogupyowas gynunymab,

CTabunbHO MHTErpMpOBaHa B KMEeTKy.

28. Cnoco6 no niobomy m3 nn.18-27, BKMAYaKOLWMA CTaguio Ao00aBneHUst O4HOW Wnu

HeCKOINbKUX LeneBbiX no0aBokK B cpeny Anga KynbTUBUpOBaHUA KNeTokK.
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