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KJIETOYHOTO KYJIBTUBHpOBaHMs. B oOmiem ciyyae croco0 BKJIIOYAaeT Pa3MHOKCHHUE I TOJICPIKaHUE
JyKApHUOTUYECKUX KJIIETOK B OIIPEIEIEHHOM KIETOYHOM KYJIBTYPaabHOM Cpesie; TP 5TOM B OIPENEIECHHYIO
KJIETOYHYIO KYJIBTYPaJbHYIO Cpefy N00aBJISIOT aclaparvH B KOJMYECTBE OT OKOJO 2,6 MM 110 OKOJIO
43,2 MM Bo Bpems paHHEHl CTaguM KJIETOYHOIO KyJIETHBHPOBAHHUS C NEPUOTUYECKON TOAIUTKOW U
oT okoimo 2,6 MM mo oxomo 21,6 MM Bo BpeMs MO3mHEH CTaguy KJIETOYHOTO KYJIBTHBHUPOBAHUS
C TMEpHOANYECKOM MOANWUTKOM; M MOAAEPKAaHHE YKA3aHHBIX KIETOK B YKAa3aHHOW JONOTHEHHOU
acraparuiHoM KJIETOYHOW KyJBTYypallbHOM Cpelle B T€YEHUE IO MEHbIIEH Mepe 4acTu paHHEH cTaauu
KJIETOYHOTO KYJIBTUBUPOBAHUS C IEPUOANYECKON OAIUTKON U IO MEHBILIEH MEPE YaCTH MO3HEN cTaauu
KJIETOYHOTO KYJIETUBHPOBAHUS C IEPUOJNUECKON OAMUTKOM; IPH 3TOM IPOU3BOAUTENLHOCTD KJIETOYHOTO
KYJbTUBUPOBAHUA YIIydYHIaCTCA 3a CUCT I[O6aBJ'leHI/lH acraparvHa 1o CpaBHCHHUIO C aHaJJOTHUYHBIM
crocoboM ¢ M00aBIIeHHMEM MEHBIIEr0 KOJIMYEeCTBA aclapardHa Ha paHHEH W/WINM TO3MHEH cTagud
KJIETOYHOTO KYJIETHBHPOBAHMUS ¢ TIEPHOANIECKON MOAMUTKOM.
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OIIMCAHUE U30BPETEHUA
2420-577459EA/071
CTPATEI'UH IOAIIUTKHN ACIHAPATUHOM UJIA YJIYUYIIEHUSA
MPOU3BOAUTEJIBHOCTHU KJIETOYHOI'O KYJIbTUBUPOBAHUA "
YMEHBIIEHHUA KOJIUMYECTBA BAPUAHTOB 110 NIOCJIENJOBATEJBHOCTH
ACIHTAPATUHA

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3AABKH

[0001] [lanHas 3asiBKa 3asiBJI€T MPUOPUTET IO JaTe MOAAYH NPEIBAPUTEIBbHOUN 3asiBKU
CIOA Ne 63/072740, nomannoit 31 aBrycra 2020 r., u npenBapurenbHoil 3asBku CIIA Ne
63/072745, nomanuoii 31 aBrycra 2020 r., conep:kaHue KOTOPBIX B IMOJIHOM O0BEME U BO BCEX
LEJISIX BKIJIFOYEHO B JAHHBIN TOKYMEHT ITOCPEICTBOM CCHUIKH.

OBJIACTH TEXHUKH U30BPETEHU A

[0002] HanHOe u300peTeHHE OTHOCUTCS K CMOCOOaM KYyJbTUBUPOBAHUS KJIETOK IS
yJy4dllleHUus MPOU3BOJUTENLHOCTH KJIETOUHOTO KyJbTUBUPOBaHMs. B wuacTHoCTH, HdaHHOe
n300peTeHrne OTHOCUTCS K  CHoco0aM — KyJbTUBHUPOBAHHS  KJIETOK U YJIYYIICHHUS
MIPOU3BOJUTENBHOCTH KJIETOUHOIO KyJIbTUBUPOBAHUS U YMEHbBIIEHUs KOJNYECTBA BAPUAHTOB IO
NIOCJIEIOBATEIbHOCTH acraparuHa ¢ MPUMEHEHHEM J00aBIEHHs acriaparnia 1 I IPOU3BOICTBA
OenkoBBIX OHOapMaleBTHUECKIX MPENapaTos.

YPOBEHb TEXHHUKH U30BPETEHMA

[0003] buonoruyeckue areHTbl, B YaCTHOCTH O€NKH M TMOJUIENTHABL, YacTO
pa3pabaTbIBalOT Kak HOBble OmogapmaneBTHUeCKHe MPOAYKThl. CKOHCTPYHPOBAHHBIE KIIETKH,
KOTOpble BbIpA0ATHIBAIOT BHICOKHME YPOBHH KOHKPETHOTO IPEICTABISIOIIEr0 HHTEpec Oenka,
CTaHOBATCS KPUTHYECKHM BAXKHBIMHM [Ji YCIHEIIHOTO KOMMEPUYECKOro IpPOU3BOJACTBA OSTHUX
O6uodapmarneBTHyecKux NpoAykToB. KOHTPOAP ¥ ONTUMH3ALMS  YCJIOBHH  KJIETOYHOTO
KYJBTUBUPOBAHUSI UMEIOT OOJIBILIOE BIUSHUE HA YPOBEHb U KaYECTBO TEPANEBTUYECKOTO Oelka,
MOJIy4a€MOr0 B KJIETOUHOH KYJBTYpE.

[0004] OOwenpuHATO MONyYaTh OENKH MOCPEACTBOM KJIETOUHOTO KYJbTHBHPOBAHUS C
MOMOIIBIO NEPUOJUYECKOrO MpoLecca WIM MEPUOANYECKOro Ipolecca ¢ NOANUTKONW. PanHue
CTagu¥ POCTa MHOKYJISITA TOCJIE OTTaWBaHUs (DIaKOHA BKIFOYAKOT KYJHTHUBHPOBAHUE KJIETOK B
noceBHOHN KynbType. Kak mpaBuio, KJIeTKH BbIPAIlUBAIOT MPU CKOPOCTU SKCIIOHEHIMAIBbHOTO
pOCTa, HalpHMEP B CHUCTEME ITOCEBHBIX OHMOPEAKTOPOB, C LENbI0 TOCTENIEHHOIO YBEJIHYEHUS
pasMepa wuinu oObeMa KJeTOuHOW mnomyisanuu. Ilocne macmTaOMpoBaHUS MacChl KIIETOK
NOCPENCTBOM TPOBEACHUS HECKOJbKHX CTamuii B OHWOpeakTopax KIETKH TEPeHOCST B
NPOM3BOJICTBEHHbIH TMEPHOAMYECKUH OHWOpPEakTOp C TOANHUTKOH, KOrAa KIETKH BCe eIle
HAXOMSITCSl HA CTAIUM SKCMOHEHIUATBHOTO pocTa (B sorapupmudeckoi dase) (Gambhir, A. et
al., 2003, J Bioscience Bioeng 95(4):317-327).

[0005] Ilocnme mepeHoca B NEPUOAUYECKYIO KYyJIbTYpy C TOANUTKOM KJIETKH
KyJBTUBUPYIOT B TEUYEHHE HEKOTOPOro MepHOAa BPEMEHH, NPU 3TOM KOMIIO3ULIUIO CpPEIbl
MOHUTOPST U KOHTPOJIHUPYIOT, YTOOBI O0ECTIEUNTD MONyHeHHE MPECTABISIONIEr0 HHTepec Oenka

WK IIOJMIICIITUAA. ITocne AOCTUIKCHHSI KOHKPECTHBIX BbIXOAa WIIN JKM3HECTTOCOOHOCTU KJIETOK



HaKOIUIEHWE OTXOJOB WM HCTOLIEHWE TMHUTATENbHBIX BELIECTB  ONPEAENSIOT, UTO
KYJIbTUBHPOBAHUE CIIEAYET NMPEKPATUTh, a MOJYyUYEHHBIH OEOK MM MOJHIENTH] BbIIEIA0T. B
TEUYEHHUE TMOCIETHEr0 ACCATUIETUS] OBIJI0O MHOTO 3HAYUTENbHBIX JOCTIDKEHUH, ETbI0 KOTOPBIX
OBLIO yJy4lLIeHHE BbIXO/Ia PEKOMONHAHTHOTO O€Nka, KOTOPBIN Ha CErOAHSALIHUN I€Hb JOCTUTAeT
TUTPOB HECKOJIBKUX IPAMMOB Ha JIUTP. Y COBEPIIEHCTBOBAHUS MPOLIECCOB MPOM3BOACTBA OeKa,
a TaKKke KOHCTPYMPOBAHMS KJIETOYHBIX JMHUH U pa3padoTKa KJIETOUHON KyJIbTYPaJIbHOH Cpeabl
¥ TIOANIUTKY BHECIIM CBOI BKJIAJ B yBeJMUYeHNE BbIxoza Oenka. Hampumep, cxembl ONTHMU3AIMN
KJIETOYHOM KYJIbTYPAJIbHOU CPebl M MOAMUTKU BKIIOYAIOT JOOABICHHE MUTATEIbHBIX BEIIECTB U
pa3paboOTKy XUMHUYECKH OMpEeNeNIEHHON OeCChIBOPOTOYHOM Cpembl IJIsl MOANEPIKAHUS YCIOBUH
KJIETOYHOT'O POCTa U ONTHUMAJIbHOHN CeKpeLny MPOAYKTa.

[0006] OnHako B maHHOI OOJNIACTH TEXHHUKH BCE €IIe OCTaeTCs MOTPEOHOCTh B Cpelax u
crnoco0ax KyJbTUBHPOBAHUS KJIETOK, B KOTOPBIX cpema obOecreunBaeT 310pOBBIA |
MOJIHOLIGHHBIIT pOCT KIETOK M HUX MOAJep)kaHue, a Takke IOJlyueHHEe BBICOKUX THUTPOB
PEKOMOMHAHTHBIX OEIIKOB.

KPATKOE OIITMCAHUME CYIIHOCTHU U30OBPETEHUA

[0007] B omHOM acmekTe MpemIokeH CHOCO0 KYyJbTUBHUPOBAHMS 3YKAPUOTUYECKUX
KJIETOK ISl VJIyULIEHUs] TPOU3BOANTENLHOCTH KJIETOUHOTO KYJbTHBUPOBaHUs. B o0mem ciydae
Croco0 BKJIFOYAET Pa3MHOKEHHE WIIN MOAAEPKAHNE SYKAPUOTHIECKUX KIETOK B ONPEAETICHHOM
KJIETOUHON KyJbTYypajbHOW Cpele, IPU 3TOM B OINpPEAENIEHHYIO KIETOYHYIO KYJIbTYPaJbHYIO
cpeny noOaBJSIFOT acmaparrH B KOJHYECTBE OT OKoyio 3,6 MM mo okojio 43,2 MM BO Bpems
paHHEH CTaauM KJIETOYHOrO KyJbTHUBUPOBAHUS C MEPUOAUYECKOU MOAMUTKON U OT OKOJO 3,6
MM 10 okono 21,6 MM BO BpeMs IMO30HEHM CTaAuU KJIETOYHOIO KyJIbTUBUPOBAHUS C
NepUOANYECKON MOANUTKON, W MOAAEpKAHME YKAa3aHHBIX KJIETOK B YKa3aHHON IOIMOJHEHHOM
acraparvHOM KJIETOYHOM KYJIbTYpaJbHON Cpele B TE€YeHHE MO MEHbIIEeH Mepe 4acTu paHHel
CTaJUH KJIETOYHOT'O KYJbTUBUPOBAHUS C NEPUOANUECKON MOANUTKON U 1O MEHbILIEH Mepe YacTH
MO3AHEeH CTaJANM KJIETOYHOTO KYJbTUBHPOBAHUS C MEPUONUYECKON MOANMUTKON; MPU 3TOM IO
MeHbIIe Mepe OAWH TMapaMeTp MPOU3BOAUTENBHOCTH KJIETOYHOTO KYyJIbTUBUPOBAHUS
yJIy4lIaeTCcsl 3a CcyYeT AO0aBJIEHHUs] acraparrHa MO CPAaBHEHUIO C AHAJIOTHYHBIM CHOCOOOM C
no0aBJieHUEM MEHbBIIEro KOJIMYECTBA acrapariHa win 0e3 moOaBlieHHs acriaparvHa Ha paHHEH
W/WTH TIO3JTHEH CTauH KJIETOYHOTO KYJBTUBUPOBAHUS C MEPUOUIECKOMN MOIIMTUTKOMN.

[0008] B ompeneneHHbIX BapuUaHTaX OCYIIECTBIIEHUS AOOaBJeHHE AacrapardHa B
KJIETOYHYIO KYJNbTYpy (Kak B paHHel (aze, Tak U B MO3AHEH (ha3ze) MOKHO MPOBOIUTH B BHUIE
OOFOCHOM MOATUTKY (HampuMep, OTHOH OOJIIOCHOHN MOATIMTKY BO BpeMst paHHeH (as3bl U OHON
OOJIFOCHOM TOANMUTKH BO BpeMsi MO3AHEH (pa3bl), HECKOJbKUX OOJFOCHBIX MONAMUTOK B TEUCHHE
Kypca 1O MEHbLIEH Mepe YacTH KJIETOYHOrO KyJbTHBHPOBaHHUS (Hampumep, 2, 3, 4 wmm 5
OOJFOCHBIX TOANHUTOK BO BpeMs paHHEH ¢as3bl u 2, 3, 4 w5 OONMOCHBIX MOAUTOK BO BPEMs
no3nHeil (as3pl) WM HENpPephIBHO B TEUEHHE Kypca IO MEHbIIEH Mepe 4YacTH KIETOYHOTO
KYJIbTUBHPOBAHMUSL.

[0009] B onpeneneHHbIX BapUaHTaX OCYLIECTBJICHUs IO MEHbLIEH Mepe OIUH MapaMmeTp

MNPOU3BOAUTCIIBHOCTU KJICTOYHOI'O KYJbTHUBUPOBAHUA Bbl6paH U3 TPYHIIbI, COCTOS[H.[GI‘/'I u3



MOBBIIIEHHOHN XU3HECTIOCOOHOCTH KJIETOK, IMOBBIIIEHHON CKOPOCTH POCTA KJIETOK, MOBBIIIEHHON
IUIOTHOCTHU KJIETOK, TOBBILIEHHOTO THTPA MPEACTABIISIOMEr0 HHTEpEC PEKOMONHAHTHOTO OenKa,
MOBBIIIEHHOTO BBIXO/Ia TPEACTABISAIONIEr0 HWHTEPEC PEKOMOMHAHTHOIO OeNKa, YMEHbIIEHHS
UCTOLIEHHUs] HE3aMEHHMMbIX aAMUHOKMCJIOT B IO MEHbLIEH Mepe 4acTH KJIETOYHOW KYJbTYpBbl,
yMeHbIIeHHUsT O00pa3oBaHMs IO MeHbLIEH Mepe OJHOro MOOOYHOrO MPOAYKTa KJIETOYHOTO
KyJIbTUBUPOBAHMsI B 10 MEHBLIEH MEpe YaCTU KJIETOYHOM KyJbTYpbI U yJIYUYIIEHUs 110 MEHbLIEH
Mepe ToKasaTessi KauectBa Oenka. B ompeneneHHbIX BapuaHTax OCYINECTBICHHUS MO MEHBIIEH
Mepe OAMH MOOOYHBIH MPOAYKT KJIETOYHOTO KyJBTUBUPOBAHUS BHIOPAH M3 TPYMIIbI, COCTOSLICH
13 MOHOB AMMOHMS U ajlaHuHA. B onpeneneHHpIx BapuaHTax OCYLIECTBIEHUs 10 MEHbLIEH Mepe
OJIMH TIOKa3aTeNb KauecTBa Oejka mpeacTaBisieT co00i yMeHbIIEHHe KOJUYECTBA BAPUAHTOB 110
NIOCJIEIOBATENbHOCTHU OeJKa.

[0010] B ompeneneHHbIX BapuUaHTaX OCYIIECTBJIEHUS SYKaApPUOTHUYECKAsl KJIETKA MOKET
NPEACTABIATh COOOHM KIJIETKY MJIEKONHTAIOLIErO, KJETKY MTHIBL, KJIETKY HACEKOMOIro WIIH
IPOXKEBYK) KIETKY. B KOHKpDETHBIX BapHaHTax OCYILIECTBJIEHUs OJYKapUOTHYECKas KIETKa
MOXeT TpeactaBisiTb cobori  kiaerky CHO. B ngpyrux BapmaHTax —OCYLIECTBIEHHS
pekoMOMHAHTHBII Oelok MoXkeT ObITh BbIOpaH u3 Fe-cnmuroro Genka, penentopHoro Fe-cnutoro
oenka (TRAP), antutena, ¢pparmenta anturesa win ciutoro oenka ScFv-Fc.

[0011] B npyrux acnekTax MpenjioxKeH CIioco0 MpenoTBPALeHNs TTOSIBJICHNS] BAPUAHTOB
0 MOCJIEeNOBAaTEIbHOCTH  aclaparuHa B IPEACTABJSAIOLIEM  HMHTEpPeC  IMOJUNENTUAE,
SKCIPECCUPYEMOM U3 KIJIETOK MIIEKOMUTAOLIEr0 B KJIETOYHOM KyJbType. B omnpeneneHHBIX
BapPUAHTaX OCYIIECTBJIEHUS CIIOCOO MOXKET BKJIOUYATh: PA3MHOKEHUE WJIHM MOANIEPKaHUE KIETOK
MJIEKOIIUTAOLIEr0 B  ONPEACNICHHONW KIETOYHOM KyJIbTYpPajlbHOM Cpene, IMpu 3TOM B
OTPENENIEHHYI0 KJIETOUHYIO KYJBTYPaJbHYIO Cpefy AOOaBISAIOT acrapardH B KOJUYECTBE OT
okono 3,6 MM 1o okono 43,2 MM BO BpeMsi paHHEH CTaJuu KJIETOYHOIO KYJbTUBUPOBAHHUS C
NePUOANYECKON MOANMUTKON U OT 0K0j0 3,6 MM 1o okozo 21,6 MM BO BpeMsi MO3HEN CTaAuN
KJIETOYHOTO KYJIBTHUBHUPOBAHUS C MEPUONUYECKON TMOANMUTKON, W MONAepKaHHe YKa3aHHbBIX
KJIETOK B YKa3aHHOMW JIOMOJIHEHHON acrhapariHOM KJIETOYHOM KYJbTYPaJIbHOM Cpele B TEUCHHUE
N0 MEHbLIEH Mepe 4YacTu paHHEH W MO3JHEeH CTaJAuM KJIETOYHOIO KYJbTUBHPOBAHUS C
NEePUOJNYECKON MOAMUTKOW B YCJIOBMSX, NOCTATOYHBIX AJIsI HKCIPECCUU MPENCTaBISAIOIIErO
WHTepecC nojaunentuaa. B onpeneneHHplx BapuaHTax OCYIIECTBJICHNs BHY TPUKJIETOYHbIE YPOBHU
acraparvHa B KJIETOYHOW KyJIbTypajbHOW CpPeAe BO BpeMsl MO MEHbLIEH Mepe paHHEH CTaauu
KJIETOYHOT'O KyJbTUBUPOBAHUS C EPUOANUECKON MOANUTKON MOANEPKUBAIOTCS BBILIE MPAHULIBI
ucroenus okoso 0,1 MM Tak, 4TO NPeACTABIAOIUNA HHTEPEC MONUIENTH T, SKCIIPECCUPYEMBIi
KJIETKAMH MJIEKONUTAaoIero, cofaep>xut meHee 0,30% BapuaHTOB MO TMOCJIEIOBATENbHOCTH
acraparvHa BO BCEX JIOKYCaX WHAWBHUAYAJIBHBIX BAPUAHTOB MO MOCJIEI0BATEIbHOCTH.

[0012] B ppyrux acmekrax TNPEemioKeH CHoco0 BBIBICHHS BApUAHTOB IO
MOCJIENOBATEIPHOCTH  aclaparuHa B MNPEACTAaBISIIOIEM  HUHTEpPeC  MOJUIENTUAE,
SKCIPECCUPYEMOM M3 3YKAPUOTUYECKOM KIJIETH B KIETOYHOM KyjibType. B omnpeneneHHbIX
BApPUAHTAaX OCYIIECTBJIEHUS CHOCOO MOXKET BKJIIOYATh. Pa3MHOXKEHHE WM MOJAep KaHue

SYKAPUOTUYECKUX KJIETOK B OIPEAEIEHHON KJIETOYHOM KyJNbTYPaJbHOU Cpene; 3KCHPECCHUI0



NPEACTABISIIOIIEr0 HHTEPEC PEKOMOMHAHTHOTO Oellka M3 3YKapUOTHYECKHUX KIIETOK; U3MEpEHUe
BHYTPUKJIETOYHBIX H/WJIM BHEKJETOYHBIX KOHLEHTpPaUMHi ONHOH MM Ooyee CBS3aHHBIX C
acraparvHOM aMUHOKHUCJIOT B ONPEAEICHHON KJIETOYHOM KYJbTYPaJbHOU CPENe;, U KOPPESSILIUIO
U3MEPEHHBIX KOHLEHTpauui OJHOW miu Ooyee CBSA3aHHBIX C aclapardiHOM aMHHOKHCIOT C
KOJIMYECTBOM BApUAaHTOB IO IOCJIEAOBATEIBbHOCTH AacCMaparuHa, MPUCYTCTBYIOIIUX B
SKCIPECCUPYEMOM  MPEACTABISIOIIEM HHTepeC peKkoMOMHaHTHOM Oenke. H3mepeHHbIe
KOHLEHTpPALMK OXHON win Oojnee CBA3AHHBIX C AacNaparnHOM aMHHOKHCIOT —0OpaTHO
KOPPEJNUPYIOT C KOJIMYECTBOM BAPUAHTOB IO MOCJIEN0BATEIBHOCTH aclaparuHa.

[0013] B nmpyrux acmekrax MNpeIoKeH CHOCO0 MOHHUTOPHHIA U KOHTPOJIST YCJIOBHI
KJIETOYHOM KyJIbTYpaJbHOM cpenbl. B o0mem cinyyae cnocod BKIIIOYAET: H3MEPEHHE OHOTO HITH
Oosiee mapaMeTpoB KJIETOYHOTO KYJbTHBHUPOBAHMS B KJIETOYHOW KYJIBTYPE C HUCIOJIB30BAHUEM
U3MEPEHUs] ONHOrO wWin Ooyiee MapaMeTpoB KJIETOYHOIO KYJIbTHBHPOBAHHUS B KIETOYHOM
KyJIBTYpe in situ ¢ HMCHOJB30BAHHEM OIHOTO WM Oojiee M3 MOHIKEHHUS TOYKH 3aMEpP3aHus,
3JEKTPOXUMHHM, LIH(POBOIH BHU3yanu3auuu, (GOTOMETPUH, aHaIM3aTopa OWOMPOLIECCOB WU
PaMaHOBCKOW CIIEKTPOCKONHH;, CpPAaBHEHHE WM3MEPEHHBIX OJHOro Wid Ooyiee mMapaMeTpoB
KJIETOYHOIO KYJbTUBHUPOBAaHUS C TIPEAOINpPENe€HHbIM YCTAaHOBJIEHHBIM 3HAu€HHUEM IS
napaMeTrpa KJIETOYHOrO KyJbTUBUPOBAHMsS ISl ONpEAENeHUs TOrO, HaXOMATCS JU OAWH WIIU
Oosee mapaMeTpoOB KJIETOYHOIO KYJIbTUBHUPOBAHHS B paMKaxX MPEAONPEAETICHHOTO MOPOrOBOTO
IUara3oHa; U KOPPEKTHPOBKY OIHOrO WK OoJiee MmapaMeTpoB KJIETOYHOTO KYJbTHBHPOBAHUS B
cllydae OIpenesieHHs], YTO MapameTp KJIETOYHOIO KyJbTUBHUPOBAaHUS HAXOIUTCS 3a INpeneiaMu
MIPENONPEACIIEHHOrO MOPOroBoro auamasoHa. B onpeneneHHBIX BapuaHTaxX OCYIUECTBIICHUS
MO>XKHO MOHHUTOPUTb KOHLEHTPAaLMM MOHOB AaMMOHHUS M B CJy4ae ONPENENEHUs, YTO
KOHLICHTpALlMd HOHOB aMMOHMs HAaxXOHAATCSA 3a NpefesNaMyu IMPenoNpefeleHHOrO MOPOroBOro
Auana3oHa Uil KOHKPETHOM KJIETOYHON KYJbTYpbl, MOXHO KOPPEKTHPOBaTb MOAMNUTKY
acraparvHOM Tak, YTOOBI KJIETOYHAs! KyJIbTypa BblpadaThiBasla MEHbLIE AMMOHUS, TOJTyYasi IpU
5TOM aIeKBaTHOE KOJIMYECTBO acraparuHa.

[0014] XoTs1 onmucaHbl MHOTHE BapUAHTHI OCYIIECTBIIEHUS, CYLIECTBYIOT TaKXKe NPyrue
BApPHUAHTBl OCYIIECTBJCHUS HACTOALIETO H300pPETEHUs, KOTOpPble CTAHYT OYEBHIHBIMU JUIS
CHELUAIMCTOB B JAHHOW O0JACTU TEXHUKHU W3 HIDKENPUBEIEHHOTO MOAPOOHOrO OMHCAHUs, B
KOTOPOM TPOJEMOHCTPUPOBAHBI U OINHCAHbl WJUIIOCTPATUBHBIE BapUAHTHI OCYILIECTBJICHMUS
u3obperenusi. Crenyer MOHUMATh, YTO W300pETEHHE MOMYyCKAaeT MOAM(UKALNU B PA3TUYHBIX
acrieKTax, KOTOpbIE MOXKHO OCYLIECTBIISITh, HE OTCTyHas OT CYTH M O0beéMa HACTOSIIErO
n3o0perenusi. COOTBETCTBEHHO, MOAPOOHOE OMUCAaHHWE CIeAyeT BOCHPHUHUMATH  Kak
WJUTIOCTPAaTUBHOE MO CBOEH NPUPOAE U HE OTPAHUYUTENBHOE.

KPATKOE OITMCAHUE I'PAOHUYECKNX MATEPHUAJIOB

[0015] ®wur. 1A wurOCTpUPYET BHEKJIETOYHOE TMOTpedJieHne He3aMEeHHMbIX
AMUHOKHUCJIOT BO BpeMs KJIETOUYHOIO KyJbTUBUPOBAHHUS C MEPUOAMYECKON MOAMUTKON C
UCIIOJIb30BAHUEM CTAHJAPTHOM CTPAaTerHMH MOANUTKH, Toraa kak ur. 1B wmmmoctpupyer
notpediieHne acmaparvHa BO BpeMs KIJIETOYHOTO KYJIBTUBUPOBAHUS C NEPUOJUYECKOM

HOI[HHTKOﬁ C UCIIOJIb30OBAHHUEM CTaHHapTHOﬁ CTpaTeTuu NOANMUTKH.



[0016] ®wur. 2A u 2B WUTIOCTPUPYIOT BHEKIIETOYHOE MOTpeOieHne aMiHHOKUCIIOT (Dwur.
2A) u acmaparuHa (®wur. 2B) BO BpeMs KJIETOYHOrO KYJBTUBHUPOBAHMUSA C INEPHOANYECKON
MOJINUTKOMN C UCMOJIb30BAHUEM PA3JIMUYHBIX CTPATEeruil MOAMUTKUA B COOTBETCTBUM C BApUAHTAMU
OCYIECTBIIEHHS H300pETEeHUsI.

[0017] dur. 3A umOCTpUpPYET Ccepuro N0O0ABJIEHUH acrapardHa Ha PaHHUX CTaIUsAX
NePUOANYECKOTO KyJIbTUBUPOBAHUS C MOANUTKON C HU3KUM, CPEHUM U BBICOKUM KOJIMYECTBOM
n00aBOK B COOTBETCTBUH C BAPHAHTAMU OCYLIECTBJIEeHHs n3o0perenus. @ur. 3B mwuroctpupyer
NOBBIIIEHHE POCTA KJIETOYHOH KyJbTYpPhl MPH YBEIUYEHHWH KOJIUYECTBA I00aBJISIEMOTrO
acnaparusa, torjga kak dur. 3C WUTIOCTPUPYET MOBBILIEHHE TUTPA B KJIETOYHON KYJIbTYpe MpH
YBEJIMYCHUU KOJIMYECTBA J00ABISIEMOrO acrapariHa B COOTBETCTBUM C BapUaHTAMHU
OCYIECTBIIEHHS U300PETEHUSI.

[0018] ur. 4A wWUTOCTPUPYET HHU3KOE U BBICOKOE KOJUYECTBO J0OABIISIEMOTO
acmapariHa Ha NO3JHMX CTaAMsIX MOAMNUTKH B COOTBETCTBMU C BapHaHTAMM OCYILECTBIIECHMUS
n3zobperenusi. Pur. 4C WUIOCTPUPYET OTCYTCTBHE HETATHBHOIO BJIHMSHUS Ha OOIIYIO
NPOAYKTUBHOCTb KJIETOUHOTO KyJbTHUBHUpPOBaHuUs, Toraa kak dPur. 4B wummoctpupyer
yBeJNn4eHHne 00pa3oBaHMs MOOOYHBIX MPOAYKTOB B COOTBETCTBUU C BAPHAHTAMH OCYIIECTBJICHHUS
n300peTeHusI.

[0019] ®ur. SA-5D wunIIOCTPUPYIOT YIJYUILIEHHYIO CTPaTeruio MOANUTKH IMyTeM
no0aByieHUs acrapariHa B COOTBETCTBUH C BAPHAHTAMH OCYINECTBJICHUS n3o0pereHus. ®dur. SA
WUTIOCTPUPYET BHEKJIETOUYHYH) KOHLEHTPALUI0 HE3aMEHUMBIX AaMHUHOKHUCJIOT B KJIETOYHOM
KyJIbTyp€ C MEePUOAUYECKOM MNOANUTKOH, a Pdur. SB WUIOCTPUPYET BHEKJIETOUYHYIO
KOHLIEHTPALMKO acrapariHa B KJIETOYHOM KyJbType C NEPUOAUYECKON TOAINUTKONW B
COOTBETCTBHUHM C BapHaHTaMH OCyLIecTBiIeHHs wuzodpereHus. Pur. SC wuocTpupyer
MOBBILIEHUE POCTa KJIETOYHON KyJNbTYpbl, Toraa kak ®ur. SD nrocTpupyeT NoBbILIEHHE TUTPA
B KJIETOYHOH KYJIBTYypE B COOTBETCTBUH C BAPHAHTAMHU OCYILECTBIEHUS N300PETEHUSL.

[0020] ®wur. SE-5G uwuoctpupyoT TuTp Kietok (®ur. SE), uncio ku3HecrnocoOHbIX
kyetok (@ur. SF) u xusHecniocoOHOCTh KieTok (®ur. 5G) nocne nodasieHus acrmaparvHa B
Apyrodl TUNOBOW KJIETOYHON JIMHUM B COOTBETCTBUM C BapHaHTaMM OCYILECTBICHMUS
nu300peTeHusl.

[0021] ®ur. 6A wurocTpupyer mnoTpeOJeHHe acmaparuHa IMocjie T00aBIEHUS
acmaparuHa Ha paHHeN CTaJu{ KJIETOYHOrO KyJIbTHMBHUPOBAHUS C MEPUOJUYECKON MOIIMUTKOIM,
toraa kak @ur. 6B wunrocTpupyeT notpedieHne acmaparutia nocje 700aBIeHUs acapariia Ha
MO3/HEeN CTaJAuM KJIETOUYHOIO KYJIBTHBUPOBAHMS C MEPUOANUECKON MOAMUTKON B COOTBETCTBUHU C
BapUAHTAMHU OCYIIECTBIEHHUS H300PETEHUS.

[0022] ®wur. 7 wurOCTpHpPYeT YPOBHH MOTpeOJIeHMs acmapardHa JUisl HUana3oHa
CTpaTeruil MOAMUTKH aCTIAPArMHOM JUIsl THTIIOBOH KJIETOYHOH JIMHUHU C BBICOKUM MOTPEOJIEHUEM B
COOTBETCTBHUH C BAPUAHTAMH OCYLIECTBICHUS N300PETEHUS.

[0023] ®wur. 8 wurOCTpUpPYET MNyTh CHHTE3a IJIsl aclapardiHa C HCIMOJIb30BAHUEM
acrmapraTa U riyTramara.

[0024] ®ur. 9A-9D wutrocTpupyroT 3¢g¢eKkT ypoBHEH acraparuHa Ha MO3AHEH CTaaud



KJIETOYHOI'O KYJIbTUBUPOBAHMs C MEPUOAUYECKON MOAMUTKOM THUIOBOM KJIETOYHOM JIMHUM C
BBICOKMM MOTPEOJIEHUEM B COOTBETCTBHHM C BApHUAHTAMHU OCYILNECTBJICHUS H300pETeHMs, NPH
sToM Ha Pur. 9A-9B mnokaszaHbl BHEKJIETOUHblE KOHLEHTpaumu acraparuHa (®ur. 9A) u
BHEKJIETOUHbIE KOHLeHTpauuu riuyramara (®ur. 9B), a Ha Pur. 9C-9D nokaszansl
BHYTPUKJIETOUHbIE KOHLEHTpanuu acnaparua (®ur. 9C) u BHYTPUKIIETOUHBIE KOHLEHTPALUU
riyramara (Pur. 9D).

[0025] ®wur. 10A-10D mwurnocTpupyroT 3¢ dekt ypoBHeii acaparuHa Ha O3AHEH CTaauu
KJIETOYHOI'O KYJIbTUBUPOBAaHMSI C MEPUOJUYECKON MOANUTKON APYrol TUMOBOW KJIETOYHOU
JIMHUHU C BBICOKUM TOTPeOJIEHHEM B COOTBETCTBHH C BAPHAHTAMH OCYLIECTBIICHHS H300pETeHNS,
npu 5ToM Ha @Pur. 10A-10B noka3aHbl BHEKJIETOYHBIE KOHLIEHTpaluu acnapariuaa (Pur. 10A) u
BHEKJIETOUHbIe KOHIeHTpauuu riayramata (®ur. 10B), a ma ®ur. 10C-10D nokaszanbl
BHYTPUKJIETOYHbIE KOHIEHTpauuu acrnaparuHa (®Pur. 10C) 1 BHyTPUKIETOYHbIE KOHLIEHTPALIUU
rnytamara (@wur. 10D).

[0026] ®wur. 11A-11D mumocTpupyroT 3GQexT ypoBHel acnaparnHa Ha MO3AHEeH CTaguu
KJIETOYHOI'O KYJIbTUBUPOBAHMs C MEPUOAUYECKON MOANUTKON THUIOBOW KJIETOYHOM JIMHHUM C
BBICOKUM MOTPEOJICHHEM B COOTBETCTBHHM C BAapHUAHTAMH OCYLIECTBICHHS H300pETEHHs], MpHU
sToM Ha ®ur. 11A-11B noka3zaHbl BHEKJETOUHbIE KOHLEHTpaluu acrnaparuHa (®wur. 11A) u
BHEKJIETOUHbIe KOHIEeHTpauuu riayramara (®ur. 11B), a ma ®ur. 11C-11D noka3aHsl
BHYTPUKJIETOUHbIE KOHLIeHTparwu acrnaparuda (Pur. 11C) u BHYTPHUKIETOYHBIE KOHLIEHTPALUU
rnyramara (®@wur. 11D).

[0027] Pwur. 12A-12F wunoctpupyioT 3¢gdext Boicokux (3X pannss craausa, 1,5X
NO3MHASA CTagusl) U O4yeHb BBICOKMX (6X panHsst craaws, 3X MO3AHAA CTanusl) YpOBHEH
acmaparmHa B KJIETOYHOM KyJbType C MNEpPUOAUYECKON MOANUTKON B COOTBETCTBHU C
BapUAHTAMM OCYINECTBJICHUS M300pereHus:, npu 3ToM Ha Pur. 12A moka3aHbl KOHLEHTPALH
acraparuHa, Ha ®ur. 12B noka3ans! KoHLEeHTpauun acraprarta, Ha @ur. 12C nokasaH TUTP, Ha
®ur. 12D nokas3aHbl KOHLEHTpauuu riuyramata, Ha Pur. 12E nokasaHbl KOHLEHTpauuu
riytamuHa ¥ Ha @ur. 12F nokaszana KOHLEHTpaLKsl aMMOHHSL.

[0028] ®ur. 13A-13D wuroctpupyrot 3¢gdexT OOMOCHOH U HEeNPEepbIBHON MOAMUTKH
acraparuHOM B COOTBETCTBUHU C BapUAHTAMHU OCYLIECTBICHUS M300peTeHHs, IpU STOM Ha Dwur.
13A 1noKa3aHO YHUCJIO KU3HECMOCOOHBIX KieToK, Ha dur. 13B nokazan tutp, Ha Pur. 13C
noka3aHo obpasoBanue aMMOHHs 1 Ha Pur. 13D nokazaHo oOpazoBanue anaHuHa. ®ur. 13E-
13G WIFOCTPUPYIOT, YTO HEMpPEPBhIBHASI MOJMUTKA MyTeM A00AaBJICHHs acmaparuHa 3aMeiseT
UCTOIIEeHHE BHEeKJIeTOUHOro acnaparuda (®ur. 13E), acnaprara (®@ur. 13F) u rimyramara (®wur.
13G) mno cpaBHeHMIO ¢ OOJIOCHOM TMOANMUTKOW TMyTeM JOOAaBJEHUS AaclaparuHa,
XapaKTEePU3VIOIIEHCs] TAKUM K€ CaMbIM OOILIMM KOJIWYECTBOM A00aBJISIEMOrO aclaparuHa, B
COOTBETCTBHUH C BAPUAHTAMH OCYLIECTBICHUS N300PETEHUS.

[0029] ®ur. 14A-14D wimoctpupyroT 3g@exT GOMOCHONH M HEeNpephIBHON MOIIUTKH
acriaparuHOM B COOTBETCTBHHM C BApUAHTAMU OCYLIeCTBIeHNs n300perenus. dur. 14A noka3aHo
norpebnenne acnaparua, tTorna kak Ha Pdur. 14B-14C noka3aHo notpeOiieHHe CBSI3aHHBIX C

acriaparuHoM Mmerabonutos (acrnaprat, ®@ur. 14B u riyramar ®ur. 14C). ®@ur. 14D nokaszaHo



o0Opa3oBaHue MOOOYHOrO MPOAYKTA KJIETOYHOTO KyJIBTUBHPOBAHUS, AMMOHUSI.

[0030] Pur. 15A-15G WUTIOCTPUPYIOT THOPHUIHBIA MOAXOA MONIUTKH (HENpepbIBHAS
NOJANHUTKA MyTeM I00aBJE€HUs acraparuHa B KOMOWHAIMU ¢ OOJIOCHOW TMOANUTKOW IMyTeM
no0aByieHUs] acmaparvHa) B THUIOBOH KIETOYHOH JMHUM B COOTBETCTBHM C BapUaHTAMHU
OCYLIECTBJICHHUs U300peTeHus, mpu 3ToM Dur. 15SA WIIIOCTPUPYET BHEKJIETOUHBIN acmaparuH,
®ur. 15B wumoctpupyer BHekJeTOuHbIH acnaprar, ®Pur. 15C nurocTpupyeT BHEKJIETOUHBIN
raytamat, ®@ur. 15D mwurocTpupyeT Yucio ku3HecrnocoOHbIX kietok, dur. 15E nmoctpupyer
tutp, ®ur. 1SF wunoctpupyer oOpasoBanue ammonus u Pur. 15G  wumroctpupyer
o0Opa3oBaHHe aJlaHUHA.

[0031] ®ur. 16A-16E wimrocTpupytoT THOPUAHBIA MOAXOJ MOANUTKH (HENpEepbIBHAS
NOANHTKA TyTeM I00aBJIeHUs acraparnHa B KOMOWHAIMKM C OOJNIOCHOM TOATMUTKOH MIyTeM
noOaBJieHHs acraparvHa) B IPYrod TUMOBOW KJIETOYHOM JIMHUU B COOTBETCTBUU C BapUAHTAMHU
OCYIIECTBIIEHHs] H300peTeHus1, Tpu 3ToM Pur. 16A MLUTIOCTPUPYET BHEKJIETOYHBIN aCMaparvH,
@ur. 16B mwurOCTPUPYET YUCIO JKU3HECTIOCOOHBIX KJIeTOK, ®Pur. 16C mumrocTpupyer TUTP,
®ur. 16D wunoctpupyer obOpazoBanue amMMmoHust U1 ®ur. 16E mumroctpupyer obpasoBaHue
aJlaHUHA.

[0032] Pur. 17A wuocTpupyer mnotpedjieHHe acmaparuHa TpPU  KIETOYHOM
KyJbTUBUPOBAHUM C MEPUOANYECKON MOANUTKON IMOCe NPUMEHEHUs CTpaTeruil MOIAMUTKU
acriaparuHOM B COOTBETCTBHUHU C BapUAHTAMHU OCYLIECTBIEHUs M300pETEHHs], Ipu 5TOM Ha Pwr.
17B nokaszaHo yMeHblIeHHe 00pa30BaHMsl BAPUAHTOB IO MOCIIE0OBATENBHOCTH acTIaparuHa.

[0033] Pur. 18A wumocTpupyer mnoTpeOjieHHe acmaparuHa TpU  KIETOYHOM
KyJIbTUBUPOBAHUM C TEPUOAMYECKON IMOANMMUTKONW IOCHEe MNPUMEHEHHs] CTPAaTeruil MOANUTKU
acriapariHOM B COOTBETCTBHMH C BapHaHTaMM oOCylLiecTBleHHs u3o0pereHus. Pur. 18B
WITIOCTPUPYET BHYTPHUKJIETOUYHbIE YPOBHHM TIiiyTamarta, npu 3tom Ha Pur. 18C nokaszano
yMeHbIIEHHe 00pa30BaHUsI BAPUAHTOB IO MOCIEOBATENLHOCTH aCIaparuHa B COOTBETCTBUU C
BapHUAHTAMHU OCYIIECTBICHUS U300PETECHUSI.

[0034] ®ur. 19A-19G WITIOCTPUPYIOT KOPPEISILIMIO MEKAY acraparuHOM, CBSI3aHHBIMU
C acrmapariHOM aMHHOKHMCIOTaMH M BapUaHTaMHU [0 IOCIEAO0BAaTEIbHOCTH acraparuHa ajis
TUTMOBOH KJIETOYHOH JINHUU B COOTBETCTBUH C BAPUAHTAMMU OCYIIECTBJICHUS n300pereHusi. dur.
19B-19D wumoctpupyeT BHeKJIeTOUYHbIH acmaparuH (®wur. 19B), acmaprar (®wur. 19C) u
rnytamar (®ur. 19D), Torna xak ®ur. 19E-19G munocTpUPYIOT TUIIOBOW BHYTPUKJIETYHBIN
acraparut (®@ur. 19E), acnaprat (®ur. 19F) u rinyramat (®ur. 19G).

[0035] ®ur. 20A-20D ULTIOCTPUPYIOT KOPPENALIUI0 MEXAY aclaparuHOM, CBS3aHHBIMU
C acrmapariHOM aMHHOKMCIOTaMH M BapUaHTaMHU [0 IOCJIEAO0BATEIbHOCTH acraparuHa ais
APYrol THIIOBOW KJIETOYHOH JUHMM (KJIETOYHOH JIMHUM C BBICOKHM TNOTpeOJNeHHuEeM) B
COOTBETCTBUH C BapHAHTAMHU OCYLIeCTBICHUs H300pereHus. ®ur. 20B-20D wmwunroctpupyroT
BHEKJIEeTOUHbI acnaparud (®ur. 20B), BHyTpuknerousbni acmapratr (®ur. 20C) u
BHYTPUKJIETOYHBIN riyramat (Pur. 20D).

[0036] ur. 21A-21F wurocTpUpyOT  TEHAEHLUMM  AJs  BapUaHTOB IO

NOCJICAOBATCIIPHOCTU acCliaparuHa AJisd TUMOBOM KJIETOYHOM JIMHHM B COOTBETCTBHUU C



BapUaHTaMU OCYyIIeCTBIeHUsT mn3o0pereHus. ®dur. 21A u 21C WUTIOCTPUPYIOT CTPATErHIO
paHHEel! MOANHUTKU BBICOKMM KOJIWYEeCTBOM acraparuHa (®ur. 21A, KoJIM4yecTBa BAPHAHTOB IO
NOCJIEIOBATENIbHOCTH, ~ OINpEneNieHHble  METOAOM  Macc-crnektpomerpuu, ®ur. 21C,
KOHLIEHTPALMM BHYTPUKJIETOYHOro riayramara). ®ur. 21B u 21D WuOCTpUPYIOT CTPATErHIo
paHHEe! MOANUTKHM HU3KUM KonndecTBoM acnaparuHa (®wur. 21B, xomuuecTBa BapHaHTOB I10
NOCJIEI0OBATENbHOCTH,  ONpEAEJeHHbIE  METOAOM  Macc-cnektpomerpuu, ®ur. 21D,
KOHLEHTPALUH BHYTPHKJIETOUHOro riyramara). ®ur. 21E munocTpupyer BHYTPUKIETOYHbIE
YPOBHU TriyTamMaTa IJIsi OAHON TUIOBOW KJIETOUYHOW JIMHUH, Tpu 3ToM Ha Pur. 21F nokaszan
BHYTPUKJIETOYHBIH MPOQUIIb IIyTamMara il APYrol TUIIOBOW KJIETOUHOM JIMHUU.

[0037] ®wur. 22A-22H WiIOCTPUPYIOT KOPPENSLIMIO MEKAY acraparuHOM, CBSI3aHHBIMU
C acrmapariHOM aMHMHOKHCJIOTAaMH M BapUaHTAMM IO MOCJIENOBAaTEIbHOCTH acraparvuHa s
TUMOBBIX KJIETOUHBIX JUHUHA. Pur. 22A-22D wunoCTpUPYOT BHEKJIETOYHBIN acraparud (Pur.
22A), BHekierouHeli acmaprat (®ur. 22B), BHekierouneni rayramar (®ur. 22C) wu
BHEKJIETOUHBIN TiyTaMuH (Pur. 22D) 11 TUIIOBOH KJIETOYHOH JIMHUU JJIST CTPATETHH MTOIITUTKH
BBICOKMM U HU3KUM KosndecTBoM acrnaparvHa. ®ur. 22E-22H unnroctpupyroT BHEKJIETOUHBIH
acraparus (®wur. 22E), BHekaerounblii acnaprar (@ur. 22F), BHekneTouHslil riyramat (Pwur.
22G) u BHeknerouHblid rytamuH (®Pur. 22H) nist apyroii THIMOBOH KJIETOYHOHN JIMHUU IS
CTpaTeruy MOANUTKY BBICOKMM U HU3KUM KOJUYECTBOM aclaparuHa.

[0038] Pur. 23A-23C HONONHUTENBHO WITIOCTPUPYIOT, YTO BHEKJIETOUYHBIN IIIyTaMHH
MOXET CIy>KUTb CyppOraToM BAapHaHTOB IO IOCJIEIOBATEIbHOCTH aclaparuHa Ha MO3JHUX
CTalMsAX KJIETOYHOTO KyJbTHBHUPOBAaHUS C IepUoAMYeCcKOll noxamuTtkoil. Pur. 23A
WUTIOCTPUPYET TIOJyY€HHE TIJyTaMUHA C IOMOILUBI) CTPATETMM C TOAMNUTKONW BBICOKUM
KOJMYECTBOM acraparuiHa B TUIMOBOW KJETOYHON JjuHuU. AHajnoruyHo, Pur. 23B
WUIIOCTPUPYET MOJNyY€HHE TIJIyTaMMHA C [OMOLIBK) CTPaTerudl C MOANMUTKONH BBICOKUM
KOJIMYECTBOM acrnaparrHa B THUNOBOH kyerouHoil jguHuu. M Hakonen, ®dur. 23C nokasbiBaer,
YTO MPU OTCYTCTBUHU NOOABJICHUS] acraparMHa B JeHb 6 W 8 BBIIBJISIOT BapHaHThI IO
MOCJIEIOBATEIbHOCTH aCaparuHa, a BHEKJIETOUHbBIN yPOBEHb INTyTAMUHA NMAJAeT HUXKE MPEETIOB
ucromeHust (T. €. BbIpabaThIBAETCS HEAOCTATOYHO TIJIyTAMHHA C TOMOIIBID CTpaTeruil ¢
TIOJIMTUTKOMN acraparuHoM).

ITOAPOBHOE OITMCAHUE U30BPETEHUA

[0039] B cooTBeTCTBHM C acieKTaMHU U300pETEHHsI HEOKUAAHHO OBbIIIO OOHAPYIKEHO, UTO
IIpOBeJieHHe OmnepaLuil KJIETOYHOrO KyJbTHUBHPOBAHUS C ONTHMU3UPOBAHHBIMHU CTpaTerusMu
MOJMUTKU acriaparuiHom MOJKET YJIy4LIUThb MIPOU3BOAUTENBHOCTD KJIETOYHOTO
KYJIbTUBHPOBAHUS, BKJIIOYAs YIyUYLIEHHE POCTa KJIETOK M BBIPAOOTKM KIETKaMHu Oenka B
KJIETOUHOH KYJIBTYpPE, [0 CPABHEHHIO C ONMEpalMsIMU KJIETOUYHOTO KYJIbTHBUPOBAHMS O€3 TaKuX
ONTUMU3UPOBAHHBIX CTPATEruil MOAMUTKHU aclapariHOM.

[0040] B kauecTBe HEOrpaHMYMBAIOLIETO MpUMeEpa YJIydlleHHe MNPOU3BOIUTEIBbHOCTU
KJICTOYHOI'O KYJBTHUBHUPOBAHHUS MOXKHO OIPENENSATh IyTEM OLEHKH CKOPOCTHU POCTa KIETOK,
JKU3HECTIOCOOHOCTH KJIETOK, BBIPAOOTKH Oelka, BBIPaOOTKHM MOOOYHBIX MPOXYKTOB KJIETOYHOT'O

pocra (Hampumep, KOHIICHTPALMd HOHOB AaMMOHUS, KOHIICHTpPAIlMM ajlaHMHAa U T. 1.) |



Pa3NUYHBIX WX KOMOWHAIMNA. YJIy4IIeHHs MOXKHO OLIEHHBATh B CPAaBHEHUH C ONEPalUsIMHU
KJIETOYHOT'O KYJIbTUBUPOBAHMS O€3 ONTUMHU3UPOBAHHBIX CTPATETHH MMONMUTKHU aCIAPAarMHOM, Kak
OIMCAaHO B IAHHOM JIOKYMEHTE.

[0041] AcmaparuH mpencraBisieT COOOW  3aMEHHMYK)  aMHHOKHCIOTY, 4acTo
noTpeOIsieMy 0 Ha BBICOKHX YPOBHSX KJIETKAMH B KYJIBTYpe, KOTOpasi HrpaeT LEeHTPAIbHYIO POJIb
B Mera0ojM3Me KJIETOYHOH KyJnbTypbl. B ompeneneHHbIX acmekTax H300peTeHHs poJib
acraparuHa B IPOU3BOAUTENIBHOCTU KJIETOYHON KYJbTYPbl C MEPUONUYECKON MOAMUTKOM
UCCIIENOBAIM  HApsAAy C  MeTa0OJMYECKUMH  HCCJIEAOBAHMSIMH  BHYTPUKJIETOYHOTO |
BHEKJIETOYHOTO aclaparuHa U CBSI3aHHBIX ¢ HUM METa0OJIHTOB.

[0042] Kakx mnpowmmoctpupoBaHo Ha Pur. 1A u 1B, Obulo OOHApPYKEHO, HYTO
BHEKJIETOYHBIE HE3aMEHUMbIE aMHUHOKUCIIOTHI (Pur. 1A) moTpedasroTesi Ha BBICOKOM YPOBHE H
B KOHLIE KJIETOYHOIO KYJbTHBHPOBAHUS C NEPUOJUYECKON MONIMUTKONH OOJNbIIeH YacThio
UCTOINAIOTCS, TOTZa KAaK BHEKJIETOUHBIM aclaparvH, 3aMeHnMas aMuHokuciora (dPur. 1B)
UCTOLIAETCA B T€UEHHE BPEMEHHU KJIETOYHOTO KYJBbTHBUPOBAHUS C MEPUONUYECKON MOAMUTKOM
NPU CTAaHAAPTHOHN CTpaTeruu OOJIIOCHOMN MOAMUTKH aCMapariHOM.

[0043] BapuaHTbl OCYIIECTBJICHHSI HACTOSINErO W300pETEeHUs] OTHOCATCS K Crocodam
KJIETOYHOTO KYJBTHBHPOBAHUS C MCIIOJIIb30BAaHIEM OOABICHHUS acrapariHa sl MUHIMH3ALNH,
3aMeJIeHUs] U TPENOTBpAllleHUss HCTOLIEHWs AMUHOKHUCJIOT C YJy4II€HHEeM IpU 3TOM
NPOM3BOIUTENBHOCTH KJIETOYHOTO KyJnbTUBUpOBaHMA. Hampumep, Ha ®ur. 2A-2B 0Obut0
OOHapy’>k€HO, 4YTO HCTOIIEHHE BHEKJIETOYHBIX HE3aMEHHUMBIX aMHUHOKHCIOT  MOXKHO
NPEAOTBPATUTH 3a CYET AOOABIEHUs HE3aMEHHMbIX aMUHOKUCIOT (Pur. 2A), HO 4To Oonblee
KOJINYECTBA acraparuHa, 1o0asiseMoe BO BpeMsi (dasbl pocTa (paHHsSA CTanus) U CTALIMOHAPHOM
¢a3br/asel 3aTyxaHus (MO3AHSSL CTAAMsI) MPOAYKTUBHON (pa3bl KJIETOYHOTO KyJBTUBUPOBAHUS C
NepPUOANYECKON MOANUTKON HE MpenoTBpallaeT HMCTOLICHHE BHEKJIETOYHOIO aclaparuHa B
TUMOBBIX  KJIETOYHBIX JIMHUSIX C  BBICOKOW  IPOU3BOAUTENBHOCTBIO, UTO  IO3BOJISIET
NPEATIONOKUTh, YTO YPOBHH TOTPeOJIEHHs] acraparvHa MPEBBINAOT CTEXHMOMETPHYECKUE
tpeboBanusi (®@ur. 2B). CnenoBaTenbHO, B COOTBETCTBUM C BapUAHTAMHU OCYIIECTBIICHUS
n300peTeHus OLIEHUBAJIM BIIMsIHUE TOOABICHHs acriaparvHa BO BpeMsl U TOCHE paHHEH CTaauu,
¢da3pl pocta, W TO3MHEH cCTaauM, CTAUOHAPHOW (aswl/pa3bl 3aTyxaHHs, KIETOYHOTO
KyJIbTUBUPOBAHUS C TMEPUOIUYECKON MONNMUTKON, 4YTOOBI BBIOpaTh COAJaHCHPOBAHHBIE
CTpaTeruy MOANUTKH acriaparuiHOM, Kak OMHCAHO B JAHHOM JIOKYMEHTE.

[0044] Ha3BaHus 3arojioBKOB, HCIOJb3ye€Mble B JAHHOM JIOKYMEHTE, MpeAHa3HAuYeHbI
UCKJIFOYMTENIbHO JUIsl YIIOPSIIOUEHUsl, 1 UX He CleyeT BOCIPUHHUMATh, KaK OrpaHUYHMBAIOLINeE
OINMUCaHHBIN npenMer n3o0peTerns. OnucaHHbIE B JAHHOM JOKYMEHTE CIIOCOOBI U TEXHOJIOTHH B
o0meM ciydae OCYLIECTBISIOT B COOTBETCTBHUHU C TPAAULMOHHBIMU CIIOCOOAMHM, W3BECTHBIMH B
OaHHOM OO0JIACTH TEXHUKH U ONMHUCAHHBIMH B Pa3M4YHbIX oOmux u Oonee creunpuvIecKux
JUTEPATYPHBIX MCTOYHHUKAX, KOTOPBIE LIUTHUPYIOTCA U OOCYKIAIOTCA B ONMUCAHUM HACTOSIIETO
n300peTeHus;, ecnu He ykazaHo uHoe. Cmotpute, Hampumep, Sambrook et al., Molecular
Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (2001) u Ausubel et al., Current Protocols in Molecular Biology, Greene
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Publishing Associates (1992), Harlow and Lane Antibodies: A Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990), u Julio E. Celis, Cell Biology: A
Laboratory Handbook, 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 nmyOnukauuu, ynoMHHaeMble B TEKCTE 3TOr0 M300peTeHwHs, B
HIOJTHOM 00beMe BKIIFOUEHBI B JAHHBIN JOKYMEHT ITOCPEACTBOM CChUIKH.

[0045] Onpenenenus

[0046] Ecnu He yka3aHO MHOE, BCe TEXHUYECKUE U HAYYHbIE TEPMHUHBI, UCTIOIb3YEMbIEC B
JAHHOM JOKYMEHTe, HUMEIT Te K€ 3HAaueHHUs, KOTOpble OOBIYHO TOAPA3yMEBAKOTCS
CHELUAIUCTOM B OOJIACTH TEXHHMKH, K KOTOPOH OTHOCHUTCS 5TO H300peTeHHe. XOTs MpH
NPAKTUYECKON peajM3allii HACTOSIIEr0 H300pETeHHsT MOXKHO HCIOJIb30BaTh CHOCOOBI |
MaTepHalibl, aHAJIOTHYHBIEC UM SKBUBAJIEHTHBIC OMMMCAHHBIM B JAHHOM JJOKYMEHTe, aajee OyayT
OIHCaHbl KOHKPETHBIE CIIOCOOBI U MATEPUAIIBI.

[0047] TepMuHBI  «IENTHA»,  IOJUMENTHA» W «OENOK»  HCIOJIB3YIOTCS
B3aMMO3aMEHSIEMO U OTHOCATCS K MOJIEKYJie, cozuepskaiiedl aBa wiu Ooyiee aMHUHOKHCIIOTHBIX
OCTaTKOB, COEIMHEHHBIX APYT C IPYroM IMENTHAHOH CBA3b0. IlenTuabl, MOJUIenTHIbl U OeNKH
TAaK’K€ MOTYT COIEpKaTh MOAM(HKALNHK, TaKHe Kak TIIMKO3WIMPOBAHUE, IPHCOSTUHEHNE
JUIAAOB, CYJIb(QUPOBAHUE, TraMMa-KapOOKCHIMPOBAHHWE OCTATKOB TIJIYTAMHHOBOW KHCJIOTHI,
aNKwiMpoBanue, ruapokcmuposanue u AJ[@-pubosmnuposanne. [lenTuabl, NOJUNENTHIB H
OenKM MOTyT MPENCTAaBNATh HAYYHBIH WM KOMMEPUECKHWH HHTepec, BKIouas OelKoBble
JeKapCTBeHHbIe npernapatel. [lenTuabl, mogunentuabl U OENKH BKIIOYAIOT, MOMUMO IPOYEro,
aHTUTENa U XUMepHbIe WK ciuTble Oenku. [lenTuael, monunenTuasl U OeNKH BbIPaOaTHIBAIOTCS
PEKOMOMHAHTHBIMU ~ KJIETOUHBIMH JIMHMSIMA  JKHBOTHBIX C  HCIIOJb30BAaHHEM CIOCOOOB
KJIETOYHOT'O KyJIbTUBUPOBAHUS.

[0048] B kOHTEKCTE NAaHHOTO TOKYMEHTAa TEPMUH «T€TepOJIOTHYHAs MOJIMHYKJICOTUIHAS
MOCJIEIOBATEIBHOCTEY OTHOCUTCS K  TOJIUMEPaM HYKJIEMHOBBIX KHCIIOT, KOAUPYIOIINM
NPEACTABISIIOIME HHTEpeC OeNKH, Takue Kak XUMepHble Oenku (Takue Kak MOJIeKYJIbl-
JIOBYIIKHM), aHTUTENa Win yactu antuten (Hanpumep, VH, VL, CDR3), kotopblie mony4arT Kak
OnodapMaieBTUYECKOe JIEKAPCTBEHHOE BELIECTBO. [ €TePOJOrMYHYI0 IOJHUHYKICOTHIHYIO
MOCJIEI0BATENbHOCTD MOXKHO TIOJIy4aTh C TIOMOINBIO TEXHOJOTMH TE€HHOM HWH)XKEHEepPUU
(HampuMep, TaKMX KaK IMOCIEeNOBATEIbHOCTh, KOAUPYIOINAs XUMEPHBIH OENOK, WM KOIOH-
ONTUMH3UPOBAHHAS TIOCIENOBATEIBHOCTD, IMOCIEAOBATENILHOCTE 0€3 WHTPOHOB M T. 1) H
BHOCHUTb B KJIETKY, B KOTOPOM OHa MOXXET HaxOAUTHCS B BUJAE SMHCOMBI UJIM UHTErPUPOBATHCS B
IeHOM KJIETKHU. I 'eTeposiornuHas noiauHyKJIeOTHAHAs TOCIIel0BATENbHOCTD MOKET NPECTABIISTh
co0OH BCTPEYANOINYIOCS B MPHUPONE MOCIENOBATEIBHOCTh, KOTOPYIO BHOCSAT B SKTOMHYECKHI
caiT B TeHOMe BbIpadaTbIBarOINell  KJI€TKH. | ereposornyHas  MOJHHYKJICOTHIHAS
NOCJIEIOBATENIbHOCTh ~ MOXET  MPEACTABIATH  COOOM  BCTPEHANOIIYIOCS B NPUPOAE
NOCJIEI0BATENBHOCTD U3 JPYroro OpraHu3Ma, TaKyK KakK IMOCJIEA0BaTEIbHOCTb, KOAMPYIOLIAs
YEJIOBEYECKUH OPTOJIOT.

[0049] «AHTHTENI0» OTHOCUTCS K MOJIEKYJle UMMYHOIJIOOYJIMHA, COCTOSLIEH U3 YeThIpeX
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NOJIMMENTHAHBIX nernel, nByx Tspkenblx (H) meneit m aByx nerkmx (L) menei, coenMHEHHBIX
MeXxay coOoi mucynbGuaHbIMU CBsI3AMU. Kaknas Tspkenas nernb nMeeT BapradeNbHyo 00acThb
Tspxenor nenu (HCVR mnn VH) u koHCTaHTHYI0 00MacTh Tskenoi uenu. KoncrantHas obnmacthb
Tsbkenon uenu copepxkutr Tpu nomena, CHI1, CH2 u CH3. Kaxpas nerkas nenb HMeeT
BapualenpHyr0 00JacTh JIETKOW LeNM M KOHCTaHTHYK oOjacth jierkod nemu. KoHcraHTHas
obnactb serkoit nemm cocrout w3 oxHoro gomena (CL). Obmactu VH u VL wmoxHO
AONOJHUTENBHO  MOApPA3AeNuTh Ha  O0JacTH  TUNepBapHadeNbHOCTH,  HAa3bIBAEMbIe
OMpEAeNIIUMH  KoMIJieMeHTapHocTh  obnactsimu  (CDR), mepemexaromuecss ¢ Oornee
KOHCEPBATUBHBIMU 00JIACTSIMU, Ha3biBaeMbIMH KapkacHbiMU oOnacTsimu (FR). Kaxkgas VH u VL
coctout u3 Tpex CDR u uersipex FR, pacnonokeHHbIX OT aMHHO-KOHIIA K KapOOKCH-KOHIY B
cnenyromem mopsinke. FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. Tepmun «aHTUTEIO»
BKJIFOYA€T OTHECEHHE KaK K [JUKO3WIMPOBAHHBIM, TaK ¥  HENJIUKO3WJINPOBAHHBIM
UMMYHOTJIOOyJIMHAM JIFOOOrO HW30THIA MJIM TOAKJacca. TepMHH «aHTUTENO» BKIIOYAET
MOJIEKYJIBl aHTUTEJN, IIOJNyYeHHbIE, JKCIPECCHPOBAHHBIC, CO3JAHHbIC WM BBIICICHHBIC
PEKOMOMHAHTHBIMH CIIOCOOaMHM, HAmpUMep AaHTUTENA, BBbIACIEHHbIE W3 KJIETKHU-XO35MHA,
TPaHCOUIIMPOBAHHON JUIA SKCIIPECCHU AaHTUTENa. TEepMUH aHTUTENO TAaKKe BKIFOUAET
oucrierudpyuecKkoe AaHTUTENO, KOTOPOE BKIIOUAET TeTePOTETPAMEPHBI HMMYHOTJIOOYIINH,
KOTOPBI MOXET CBS3BIBATBCSI C HECKOJBKUMH Pa3HbIMU SIUTONaMu. bucnenmduueckue
aHTHTEJNA B IIEJIOM OMMCaHbl B yOnukanuy 3as8ku Ha nateHT CIIIA Ne 2010/0331527, kotopast
BKJIFOUEHA B 3TY 3asBKY IOCPECTBOM CCHUIKH.

[0050] TepMHH «aHTHI€HCBSI3BIBAIOLIAS YACTb» aHTUTeNa (MM «(parMeHT aHTHUTENa»)
OTHOCUTCSI K OJHOMY HJIM Oojiee (pparMeHTaM aHTHUTENA, KOTOPbIE COXPAHSIOT CIIOCOOHOCTB
cneuu(uYecku  CBSI3bIBaTbCSI €  aHTUreHoM. Ilpumepsl  CBA3BIBAIOIIMX  (PParMeHTOB,
OXBAThIBAEMbIX TEPMHUHOM «aHTHUI'€HCBS3BIBAIOINAS YaCTh» AHTUTENA, BKJIOYAKOT (1) pparmeHt
Fab, onnoBanentHblii pparment, cocrositumii u3 gomeHos VL, VH, CL u CHls; (ii) ¢parment
F(ab")2, nByxBaneHTHbIii (parmeHT, copep:kammii aBa (parmenta Fab, CcBs3aHHBIX
aucynb(GUIHBIM MOCTUKOM B LIapHUpHOU objacty; (iil) ¢parment Fd, cocrosmuii u3 noMeHOB
VH u CHI; (iv) ¢parment Fv, coctosmmii u3 nomenoB VL u VH oxnoro mieda anturena, (V)
dbparment dAb (Ward et al. (1989) Nature 241:544-546), xotopsliii cocTouT U3 nomena VH, (vi)
BbigesieHHyr0 CDR u (vii) scFv, KoTopblit cocTOUT U3 1ByX noMmeHoB ¢parmenta Fv, VL u VH,
COEAMHEHHBIX CHHTETUYECKUM JIMHKEPOM C O0pa3OBaHHEM OJHOH OENKOBOW IenH, B KOTOPOM
nmapa obmacreit VL wu VH oOpasyer onHOBajeHTHble MoJekydbl. Jlpyrue Gopmel
OHOLIETIOYEYHBIX AHTUTEJN, TaKHe KaK MHareNna, TaKXKe OXBAYeHbl TEPMHUHOM «aHTHUTENIO»
(cmotpure, Hanpumep, Holliger et al. (1993) PNAS USA 90:6444-6448; Poljak et al. (1994)
Structure 2:1121-1123).

[0051] Kpome TOro, aHTHTENO UITH €r0 aHTHT€HCBSI3bIBAOIIAS YaCTh MOTYT OBITh YaCThIO
Oonee KpymHOH MOJEKyJbl HMMYHOAIre€3uH, OOpa3OBaHHOW 3a CUeT KOBAJIEHTHOW WIH
HEKOBAJICHTHOM aCCOLMAlIMY AHTUTENA WIIM YaCTH aHTUTENAa C OIHUM WU Oonee OelKaMu WU
nentuaaMy. [Ipumepsl MONIEKYJT IMMYHOQATe3UN BKJIIOYAIOT MCIIONB30BAaHUE KOPOBOW 00JacTH

CTpenTaBUANHA Ui co3faHus TerpamepHoi monekyibl scFv (Kipriyanov et al. (1995) Human
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Antibodies and Hybridomas 6:93-101) u wucnonp3oBaHHE OCTaTKa LHUCTEMHA, MAapKEPHOTO
nentuaa U C-KOHLEBOrO MNOJUTUCTUAMHOBOTO Tera Al CO3JaHMsl JBYXBAJEHTHBIX M
OonotTnHnmMpoBaHHbIX MoJekyn scFv (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058).
UYactu antuten, Takue kak ¢pparments! Fab u F(ab')2, MoxHO mojy4aTh 13 LENbHBIX aHTUTEI,
UCIOJIB3Ysl TPAAULMOHHBIE TEXHOJOTUH, TaAKHE KaK PACLIEIUIEHUE LEIbHbIX aHTUTEN MalauHOM
unu nencuHoM. Kpome Toro, anturena, 4acTu aHTUTEI U MOJIEKYJIbl MMMYHOAAIe€3UU MOXKHO
HOJTy4aTh, MCHOJNb3Ysl CTaHAAPTHBIE TexHojorun pekomOuHanTHBIX JIHK, oOmenssecTHble B
naHHOI obnactu TexHukH (cmoTpute Sambrook et al., 1989).

[0052] ITompa3zymeBaeTcsl, UTO TEPMUH «UE€JIOBEUECKOE aHTUTENO» BKIJIIOYAET aHTHUTENA,
UMerIe BapuadeNbHble M KOHCTAHTHbIE OOJIACTH, TOJYYEHHBbIE M3 MOCIENOBATEIbHOCTEH
UMMYHOTJIOOYJIMHA ~YeJIOBEUYECKOH 3apOAbIIEeBOH JUHMM. YenoBedeckne aHTHUTENa 10
u300peTeHNI0  MOTYT  COHIEp’KaTh  AMHHOKUCJIOTHBIE ~ OCTaTKH, HE  KOJUPyEMbIe
NOCJIEIOBATEIbHOCTSIMH HMMYHOTJIOOYJIIHA YeJIOBEYECKOH 3apONbIIIEBOH JIMHUU (HAmpumep,
MyTAalllH, BHECEHHBIE 32 CUET CIIYYalHOrO WIJIM CalT-crenn(uIeckoro MyTareHesa in vitro mim
coMaTHUecKol MyTtarud in vivo), Hanpumep B CDR u, B wacraoctu, B CDR3. Ilpu sTtom B
KOHTEKCTE JJAHHOTO JOKYMEHTa MOJpa3yMeBaeTcs, YTO TEPMHUH «UeJOBEUECKOe aHTUTEJIO» He
BKJIIOUAET aHTHUTENA, B KOTOPbIX nocienosatenbHocTd CDR nonyueHs! U3 3apoablieBoii TUHUH
APYTUX BUAOB MJIEKOMMTAIOLIMX, TAKUX KaK MBbIb, U MPUBUTHIE B YEJIOBEYECKHE KapKACHbIE
NOCJIE0BAaTEIbHOCTH.

[0053] B kOHTeKkCTe MAaHHOIO JOKYMEHTa MOJApa3yMeBaeTcs, 4YTO TEpPMHUH
«PEKOMOMHAHTHOE YE€JIOBEUYECKOE AHTUTENIO» BKIIIOYAET BCE UEIOBEUECKHUE AHTHTENA, KOTOPbIE
NOJIy4€HbI, SKCIPECCHUPOBAHBI, CO3/1aHbI UJIHM BbIAEJIECHb PEKOMOMHAHTHBIMU CIIOCOOAMHM, TakKue
KaK aHTUTeNa, SKCIPECCUPOBAHHbBIE C HCIOJb30BAHUEM PEKOMOMHAHTHOI'O 3KCIIPECCHOHHOTO
BEKTOPA, TPAHC(HHULHMPOBAHHOTO B KJIETKY-XO35MHA, AaHTUTENA, BbIJIEJIEHHbIE U3 PEKOMOMHAHTHOM
KOMOMHATOPHOW OMONMOTEKH YeJOBEUeCKHX AHTUTEN, aHTUTENA, BBIIEJCHHbIE OT JKMBOTHOT'O
(HampuMep, MBIIIN), KOTOPOE SIBJISETCS TPAHCTEHHBIM B OTHOIICHHHM T'€HOB YEJIOBEYECKOrO
umMMyHoroOynuHa (cMotpute, Hanpumep, Taylor et al. (1992) Nucl. Acids Res. 20:6287-6295),
WIA AHTHUTENA, TOJYyYEHHBbIC, SKCIPECCUPOBAHHBIE, CO3JAHHbIC WJIHM BBIICJICHHbIC JIFOOBIMU
APYTUMH  CIIOCO0aMHM, KOTOpbIE BKJIFOYAIOT CIUIAHCHMHI TE€HHBIX MOCJIENOBATEIbHOCTEH
YeJIOBEYeCKOro  MMMYHOTJIOOyiuHa  apyrumu  nocienoBarenbHoctsmu  JIHK.  Takwue
PEKOMOMHAHTHBIE YEJIOBEYECKHE AHTHTENa HMEIOT BapuadesbHble M KOHCTaHTHbIE 00JacTy,
MIOJIY4E€HHBIE U3 MOCIIENOBATEIPHOCTEH HMMYHOJIOOYJINHA YEJIOBEUECKOH 3apOIbIIIEBON JIMHUH.
IIpu 3TOM B OIpeneNeHHbIX BAPHAHTAX OCYIIECTBICHUS TaKHE PEKOMOMHAHTHBIE YEJIOBEUECKUE
aHTHTEJNA TIOABEPTAIOT 1N Vitro MyTareHe3y (WM, KOTZia HCIONB3YIOT JKUBOTHOE, TPAHCTEHHOE B
OTHOIIEHHWH TOCIEeI0BATEIbHOCTEN YenoBedeckoro Ig, in vivo coMaTHYeCcKOMy MyTareHesy),
MO3TOMY aMHHOKHCIIOTHBIE TMochenosarenbHocTn obmacrei VH um VL pexoMOWHAHTHBIX
AHTHUTEJI TIPEACTABIIIOT COOOH IOCNEAOBATENbHOCTH, KOTOpPbIE, XOTA U IIOJNYYeHbl W3
nocnenosatenbHocTe VH u VL uenoBedeckol 3apoAbllieBON JIMHUM U POACTBEHHBI C HUMH,
MOTYT He CYLIECTBOBATh B MPUPOAE B penepTyape 3apOAbILIEBON JINHUN YEJIOBEYECKUX aHTUTEN

1n vivo.
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[0054] «Fc-cnutbie OenKu» comepkar 4acTh UIIH BCE U3 IBYX WK OoJiee OEITKOB, OUH U3
KOTOPBIX IpeAcTaBisieT co0oi Fc-uacTh MOneKyibl IMMYHOTJIOOYJIMHA, KOTOPBIE B HHOM Clly4ae
HE BCTpEYaroTCs BMecTe B mpupone. [loayueHue cauThix OENKOB, COnepsKalluX ONpeneseHHbIE
reTepOJIOTUYHbIE TOJUNENTHABL, CIUTbIE C PA3JIUYHBIMU YacTsAMH MOJY4YEHHBIX U3 AHTUTEN
nojunenTuaoB (Bkiouasi Fc-momen), Obuio onucano, Hampumep, 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”, B Current Protocols in Immunology, Suppl.
4, crpanunes 10.19.1-10.19.11, 1992. «PeuentopHbie Fc-cnutbie Oenku» BKIIIOYAIOT OJAMH WU
0ojiee BHEKJIETOUHBIX JIOMEHOB peELeNnTopa, CBsi3aHHbIX ¢ Fc-pparMeHTOM, KOTOpBIH B
HEKOTOPBIX BaPUAHTAX OCYIIECTBIIEHHSI COAEPIKHUT LIAPHUPHYIO 00JIACTh, 32 KOTOPOH CIENYIOT
nomenbsl CH2 u CH3 ummyHornoOynuHa. B HEKOTOpBIX BapuaHTaxX OCYINECTBIICHUsS Fc-CiuThiii
OesoK comepsKUT 1Be Win 0oJiee pa3HbIX LENeH perenTopa, KOTOPbIE CBSI3bIBAOTCS C OJHUM HJIIH
6onee nmurangamu. Hampumep, Fc-cnuteiii Oenok mpencrasisier coOOH JIOBYIIKY, TakKyr Kak,
Hanpumep, Jopymka [L-1 (Hampumep, pUIOHAIENT, KOTOPBIA COAEPIKHUT JIMTAHCBSI3bIBAIOILYIO
obnmacte IL-1RACP, ciutyro ¢ BHekserounout obmacteto IL-1R1, ciauroit ¢ Fc w3 hlgGl;
cmotpute nareHT CIIIA Ne 6927004) nnu noymky VEGF (Hanpumep, apnubeprient, KOTopsiit
conepsxut nomed 2 Ig VEGF-peuentopa Fltl, cmuteiii ¢ nomenom 3 Ig VEGF-peuenrtopa Flkl1,
ciuteiM ¢ Fe u3 hlgG1l; cmorpure narentsr CIITA NeNe 7087411 u 7279159).

[0055] NoGaByieHne acmaparuia

[0056] B ompeneneHHbIX acmekTax n3oOpereHus: ObLIIO OOHAPYKEHO, U4TO N0OaBlIeHUE B
KJIETOYHY0  KyJbTypy C  MEpUOAMYECKON  MOANMUTKON  acrmaparuHa  BJIWs€T  Ha
NPOU3BOIUTENBHOCTh KJIETOYHOrO KyJnbTuBHpoBaHMs. [Ipu 3TOM Takke ObUIO OOHAPY)KEHO, UTO
BHE 3aBUCHMOCTH OT KOJHMYECTBa H00ABIIEMOro acnaparuHa HCTOLICHUs acTlapariHa BO BPeMs
KJIETOYHOT'O KYJIbTUBHPOBAHMS C MEPUOANIECKON MOANUTKON N30ekaTh HEBO3MOXKHO. B cBsizM ¢
5THM, 0e3 Kakux-JubO OrpaHWYEHUH, B ONpPEAEJCHHBIX ACHEeKTaX H300pEeTeHHs HEOKHIAHHO
ObLIO OOHAPYKEHO, YTO XOTS UCTOLICHUE aCTapariHa BO BPEMsl KIIETOYHOTO KYJIbTHBHPOBAHHUS C
NepPUOANYECKON TOANMUTKOW HEraTUBHO BIHSET Ha [POU3BOJUTENBHOCTh  KJIETOYHOTO
KyJIbTUBUPOBAHMSI, TOAMUTKA CJIMIIKOM BBICOKMMH YPOBHSIMM aclaparuHa TakXe MOXKeT
HETaTHBHO BJIMATH HA MPOU3BOAMTENBHOCTD KJIETOUHOTO KYJIbTUBUPOBAHHUS, HAIIPUMED, B hopme
o0Opa3oBaHUs MOOOYHBIX MPOAYKTOB, TAKUX KAK AMMOHHUH.

[0057] B ompeneneHHBIX BapHaHTAX  OCYUISCTBJICHHS  TMPEMJIOKEH  CIOCO0
KYJIbTUBUPOBAHMSI 3YKAPUOTUUYECKUX KJIETOK JUJIS YIy4IIeHHs IPOU3BOAUTEIbHOCTH KJIETOUYHOTO
KyJbTHBHpPOBaHUS. B ofmem ciaydae cnoco0 BKIIOHAET Pa3sMHOXKEHHE WINM MOIAEpIKaHNe
SYKapUOTHYECKUX KJIETOK B OMNPEIENIEHHON KJIETOYHON KyJNbTypalbHOM cpene; Mpu 3TOM B
OTIPENENCHHYI0 KJIETOUHYIO KYJBTYPAJIbHYIO Cpeny AOOaBISIOT acmapardH B KOJUYECTBE OT
okono 2,6 MM 10 okono 28,6 MM BO BpeMs paHHEHN CTaAuu KJIETOYHOIO KyJIbTUBUPOBAHUS C
NEePUOANYECKON MOAMUTKON U OT OKOJo 2,6 MM 10 okono 21,6 MM BO BpeMsl O3AHEN CTaauu
KJIETOYHOTO KYJbTHUBHUPOBAHUS C MEPUOAWYECKON MOANUTKON, U MOAAepKaHUE YKa3aHHbIX
KJIETOK B YKA3aHHOMW JTOMOJIHEHHOM acnapariHOM KJIETOYHOH KYJbTYPaJbHOU Cpele B TEUCHUE

10 MEHbIIEH MEpPE 4HacCTUu paHHeﬁ CTaguu KJICTOYHOI'O KYJbTHUBUPOBAHUSA C HepHOHquCKOﬁ
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MOJANUTKON M IO MEHbIIeH Mepe 4acTH MO3JHENH CTaAuM KIETOYHOIO KYJbTUBHUPOBAHHUS C
NEPUOANYECKON MOAMUTKON, MpPU 3TOM IPOU3BOAUTENBHOCTb KJIETOUYHOTO KYJIBTHBUPOBAHMS
yIy4lIaeTcst 3a cyeT AOOaBIEHHs acraparvHa MO CPAaBHEHHIO C AHAJOTHYHBIM CIOCOOOM C
no0aBleHHEM MEHBIIEro KOJIMYeCTBAa aclaparuiHa Ha paHHeW W/WiM mo31HeH craauu
KJIETOYHOTO KyJIbTUBUPOBAHUS C MEPUOANYECKON MOJMNUTKOM.

[0058] Kak Gosiee moapoOHO omucaHO B JAHHOM JOKYMEHTe, ToOaBjIeHHe acraparvHa B
KJIETOYHYIO KyJbTypy (Kak B paHHeH ¢ase, Tak U B MO3AHEH (a3e) MOKHO NMPOBOIAUTH B BUJE
OOJIFOCHOM MOANUTKY (HampuMep, OAHON OOJIOCHOI MOATIMTKY BO BpeMsi paHHeH (as3bl U OHOM
OOJIFOCHOM TOAMUTKU BO BpeMs Mo3aHeH (ha3bl), HECKOJbKUX OOJIFOCHBIX MOATUTOK B TEUECHUE
Kypca MO MEHbLIeH Mepe YacTH KJIETOYHOro KyJbTHBHUpOBaHMs (Hampumep, 2, 3, 4 wmm S
OOJFOCHBIX MOAMHUTOK BO BpeMs paHHEH ¢a3bl u 2, 3, 4 win 5 OONMIOCHBIX MOAMUTOK BO BPEMs
no3nHeid (as3pl) WM HENpephlBHO B TEUEHHE Kypca MO MEHbLIEH Mepe YacTH KIIETOYHOTO
KYJIbTUBHPOBAHMUSL.

[0059] B ompeneneHHBIX BapuUaHTaX OCYLIECTBICHHs NOOABJICHHE acrapariHa MOJKHO
NPOBOIUTh KAaK YacTh OOIMEH MOANMUTKH WM KaK OTAENbHYIO IOMOJHUTEIBHYIO MOAIHUTKY K
obmeii monmutke. KonkperHee, nobaBineHne B KIETOYHYIO KyJIbTypy (Kak B paHHeH (ase, Tak u
B mo3aHed (ase) MOKHO MPOBOAUTH B BHIE OOJIOCHOHN WJIM HENPEPBIBHOW MOANUTKH, B BHIE
yacTu O0IIel MOANMUTKY WK B BUAE OTAEIbHON JOMOJHUTEIBHON TOAMUTKH K OOIIeH MOAMUTKE.

[0060] B onpeneneHHBIX BapHaHTaX OCYIIECTBIEHUS IJIOTHOCTh W/WIJIM THTP KIETOYHOM
KYJIBTYPbl MOBBIMIEHBI 110 CPABHEHHIO C AHAJOTMYHBIM CIOCOOOM C 100aBIEHHEM MEHBINEro
KOJINYECTBA aclapardHa Ha paHHEH /WM MO3JHEeH CTaJuu KJIETOYHOrO KYJIbTUBHPOBAHUS C
NepUOANYECKON MOANUTKON. B onpeneneHHbIX acekTax KJIeTOUHas KyJbTypa MOXET COXPaHsTh
YHUCJIO JKU3HECNOCOOHBIX KJIETOK, COCTABISIOINEE IO MeHbIned Mmepe okojo 10-50 wmuH
KJIETOK/MJI, Hampumep okoyio 10-35 MIIH KJIeTOK/MII, B T€YEHHE IO MEHbILIeH Mepe 4YacTH
NO3AHEH CTaguu KJIETOYHOIO KyJbTHUBUPOBAHUS C MNEPUOAUYECKON TMOANUTKOW TOCie
no0aByieHUs acraparuHa.

[0061] B omnpenmeneHHbIX BapUAHTAX OCYILIECTBJICHUS JYKApPHOTUYECKasl KJIETKA
NPEACTaBIsieT COOOM KJIETOYHYIO JIMHHIO C BBICOKMM TOTpeOJIEHHEM aclaparrHa, Hampumep,
KJIeTKa TOoTpedsiseT Mo MeHbinel Mepe OT okojio 1,8 MM/meHbp no okono 9,3 MM/neHb
acmaparuHa. B npyrux BapuaHTax OCYIIECTBJIEHHsI 3YKapUOTHUYECKas KJeTKa IpeCTaBisieT
co0OH KIJIETOYHYIO JIMHUIO C HU3KUM NOTpeOJIeHHeM acriaparvHa, HarpuMep, KJIeTKa noTpedser
1o MeHblIei Mepe ot okoJjo 0,32 MM/nens 1o okono 1,8 MM/neHb acnaparusa.

[0062] B ompeneneHHBIX BapHaHTaxX OCYIIECTBICHUS CIIOCOO JOMOJHUTEIBHO BKIFOYAET
SKCIIPECCHUIO MPEICTABISIFOIIEr0 HHTEPEC PEKOMOMHAHTHOTO OeJiKa U3 S3YKapUOTHYECKHUX KIIETOK
BO BpE€Msl  KJIETOYHOIO  KyJbTUBUPOBAaHUS C  NEPUOAUYECKONW  MOANUTKOW.  Tutp
MPEICTABIISIFOIIEr0 UHTEpEC PeKOMOMHAHTHOTO Oejlka MOXeT OBITh 1Mo MeHbInel mepe Ha 3%,
5%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15% unu no menbiueit mepe Ha 20% BBILIE, YEM TUTP
CPaBHUMON(BIX) KIETKH(OK), KYJbTHUBHPYEMOMN(BIX) B KyJbType Oe3 noOaBieHHs acmaparvsa.
BbIxon npeacTaBISIOIEro HMHTEPEC PEKOMOMHAHTHOrO OelKa MOKEeT OBITh IOBBIIIEH I10

MmeHbiner mepe Ha 0,1 r/n, mo meHbinedr mepe Ha 0,5 r/n, mo meHbweill Mepe Ha | /1, O



15

MeHbIne Mepe Ha 1,2 r/n, mo meHbimed mepe Ha 1,4 r/n, mo meHbwmeid mepe Ha 1,6 /11, Mo
MeHbInel mepe Ha 1,8 1/n, mo MeHblnmel Mepe Ha 2 T/, MO MeHblIed mepe Ha 2,2 1/, TO
MeHbIIeH Mepe Ha 2,4 I/ WiIu 1Mo MeHblIed mepe Ha 2,5 I/J1 10 CpPaBHEHHIO C aHAJIOTUYHBIM
crocoboM, B KOTOPOM KJIETKY(M) KyJbTUBHUPYIOT B KyJbType Oe3 mobaBienus acmaparuHa. B
OIPENENeHHBbIX BAPHAHTAX OCYIIECTBICHHUS JYKAPHOTHYECKasl KJIETKAa NPEACTaBIsieT CoOOH
KJIETOYHYIO JINHUIO C BBICOKOH MPOU3BOAUTENBHOCTBIO, HAIIPUMED, MPEACTABIAIOIUN HHTEPEC
pPEeKOMOMHAHTHBIA OeJOK BbIPaOATHIBAETCS C BBIXOAOM IO MEHbIIEH mepe 4 I/, M0 MeHbIuei
Mepe 5 r/n, mo MeHblIel mepe 6 I/, MO MeHblued Mepe 7 /5, MO MeHblued mepe 8 1/, 1o
MeHbIIei Mepe 9 r/n uim no MeHbineii mepe 10 /i, mo Menbluel mepe 11 1/, o MeHbLIeH Mepe
12 r/n, mo mensbIueit mepe 13 1/1, mo meHbinei mepe 14 1/

[0063] B ompeneneHHbIX BapuaHTaX OCYIIECTBJICHHUS B OINPEACICHHYIO KJIETOUHYIO
KYJIBTYPaJbHYIO Cpeay MOO0aBISIOT acrapardH B KOJUYECTBE OT OKOJio 2,6 MM 1o okoio 28,6
MM, ot okoo 3,0 MM no okono 25,0 MM, ot okosio 5,0 MM a0 okoso 23,0 MM, ot okoso 6,0
MM 5o okojio 22,0 MM, ot okono 7,2 MM no okosio 21,6 MM, ot okono 10,6 MM u T. 1. BO
BpeMsl paHHEH CTaJAuM KJIETOYHOI'O KyJbTUBUPOBAHUS C NEPUOAUYECKON MOANUTKON U OT OKOJIO
2,6 MM 5o okoso 21,6 MM, ot okoso 2,6 MM a0 okosio 20,0 MM, ot okonio 2,6 MM 110 OKOJIO
18,0 MM, ot okoio 2,6 MM g0 okosio 16,0 MM, ot okoJio 2,6 MM 1o okojio 14,4 MM, okoiio 5,3
MM u T. A. BO BpeMsl MNO3JHEH CTaAUU KJIETOYHOI'O KYJBTHUBHPOBAHHUS C IMEPUOAMYECKOU
NOANMUTKOM. B apyrux BapuaHTax OCYLIECTBIEHUs] B  OINPENENICHHYK)  KIETOYHYIO
KYJIBTYPaJbHYIO Cpeny HOO0aBJISIOT aclaparvH B KOJWYeCTBe OT Okoyio 7,2 MM mo okoso 21,6
MM BO BpeMsl paHHEH CTaJUH KJIETOYHOIO KyJIbTUBUPOBAHUS C MEPUOIAUUECKON MOATTUTKON U OT
0K0J10 2,6 MM 110 oko10 14,4 MM BO BpeMsi O3 HEN CTaAuN KyJIbTUBUPOBAHUS MIEPUOAUIECKOU
NOJANUTKU. B Apyrux BapuaHTax OCYLIECTBJIEHUS B ONPEACIECHHYIO KJIETOYHYIO KYJbTYpaIbHYIO
cpeny no0aBJIAIOT acmaparMH B KOJM4ecTBe Okojio 10,6 MM BO Bpemsi paHHe# CTaguu
KJIETOYHOIO KyJBbTUBHPOBAHHUS C MNEPUOAMYECKON MNOANUTKOW U OKojJo 5,3 MM BO Bpems
MO3HEN CTaANM KJIETOYHOI O KyJIbTUBUPOBAHUS C NEPUOANYECKON MOAUTKOM.

[0064] B ompeneneHHbIX BapHaHTaX OCYLIECTBJICHMs KJIETKM MOXKHO MOAAEPKUBATH B
YCJIOBHUSX KJIETOYHOW KYJBTYpPbI ¢ 1OOABICHHEM aclapariHa B TEYEHHE MO MEHbLIeH Mmepe 2
IHEHW, IO MeHbLIeH Mepe 3 AHel, IO MeHblIel Mepe 4 AHel, MO MeHbIIel Mepe 5 NHeW Uilu B
TE€YEHHE BCEro KJETOYHOTO KYJIBTUBHUPOBAHHS C MEpUONUYecKoi mnonmutkol. JloOaBieHue
acraparvHa MO>KHO NMPOBOAUTHL IO MEHBILIEH Mepe OAMH pa3, 0 MEHbIIEH Mepe ABa pasa, Mo
MEHBIIEH Mepe TPU pasa, MO MEHbIIEH Mepe YeThIpe pas3a, 0 MEHbIIEH Mepe MATh pa3, ONUH pa3
B JI€Hb WM HENPEPBIBHO B TEYEHHE MO MEHbIIEH Mepe 4YacTU PaHHEH CTaJUM KJIETOYHOIO
KYJIbTUBHPOBAHUS C IEPUOTUIECKON MOAMUTKON. AHAJIOTHYHO, [OOAaBJIEHUE acrapariHa MOKHO
MPOBOAUTH MO MEHBLIEH Mepe OIHMH pa3, MO MEHbLIEH Mepe [Ba pa3a, MO MEHbLIEH Mepe TpU
pa3a, MO MEHbLIEH Mepe 4YeThIpe pa3a, MO MEHbIIEH Mepe MATh Pa3, OAWH pa3 B ACHb WU
HENPEPBIBHO B TEYEHHE IO MEHbIIEH Mepe 4YacTH MO3JHEH CTaguu KJIETOYHOIO
KyJbTUBUPOBAHUS C NEPUOAUYECKON MOAMUTKOM.

[0065] B omnpeneneHHBbIX BapUaHTaX OCYLIECTBJICHMs KJIETKM MOXKHO MOAAEPKUBATH B

YCJIOBUSIX KJIETOYHOM KyJIbTYPBI C J0OABJICHHEM acrapariia ¢ o0beMoM o MeHbIneil mepe 500
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JUTPOB, MO MeHblued Mepe 750 autpoB, no MeHbweld mepe 1000 nuTpoB, MO MEHbLIEH Mepe
1500 nurpos, no Menbwen mepe 2000 nutpos, no MeHbiued mepe 2500 TUTPOB, MO MEHBbLIEH
mepe 5000 nurpos, mo menpuied mepe 7500 nutpos, no menbiiel mMepe 10000 mutpos, mo
Menblien mepe 12500 nutpos, mo Menbwen mepe 15000 murpos, nmo Menbwmen mepe 20000
IUTpOB, o MeHbluel mepe 25000 nutpos, ot 500 autpos go 25000 TUTPOB U T. A.

[0066] B ompeneneHHBIX BapHaHTax OCYLIECTBJICHMs AOOABIEHHE acmaparuHa MOXHO
IPOBO/INTH HENPEPHIBHO HA PAHHEH W/WIIM MO3AHEH CTaguM KIETOYHOTrO KYJBTHBHPOBAHHS C
MEPUOANYECKON MOAMUTKON. B onpeneneHHbIX acrieKTax HelpepbiBHOE N00aBIEHHE acrapariHa
B KJIETOYHYI) KYJbTYpy IPHUBOAUT K 3aMEAJICHUIO HMCTOILEHMSI BHEKJIETOUHBIX aMUHOKHCIOT
acraparvsa, acCapariHOBOM KUCJIOTBI U IIyTAMUHOBOHM KHCJIOTBHI IO MEHBLIEH Mepe Ha 1 neHsb,
IO MEHbILIEN Mepe Ha 2 HsA, IO MEHbILIEH Mepe Ha 3 OHS WM IO MEHbIIEH Mepe Ha 4 NHSA WIH
Oojiee MO CPaBHEHUIO C AHAJOTMYHBIM CIIOCOOOM C MPOBEACHHUEM AO0aBJICHUS acmaparvHa Ha
paHHEeH W/WiM MO3AHEH CTaANU KIETOYHOTO KYJIBTUBHPOBAHHS C NMEPUOJMYECKONW MOIIMHUTKON B
BUE OOFOCHOM MOIITUTKH.

[0067] KonkpeTHee, B OIpe[eJeHHbIX BapUaHTaX OCYLIECTBJIEHHUS, KaK OIHUCAHO B
JaHHOM JIOKYMEHTe, NOOaBlIeHHE acrmapariHa MOJKHO NPOBOAMTH HENPEPHIBHO B TEUEHHUE II0
MEHbLIEH Mepe 2 THEH, 110 MeHbIIEeH Mepe 3 JHEH, MO MeHbLIEH Mepe 4 THEel, IO MEHbLIEH Mepe
5 OHeHW uIuM B TEYEHHE PAHHEW CTAaAUU KIETOYHOrO KYJbTUBUPOBAHMA C IMEPUOAMYECKOU
NOANHUTKONH. AHAQJOTHYHO, B OINpPENENEHHBIX BapHAHTaX OCYIIECTBJIEHUs 100OaBleHUE
acraparvHa MOKHO NPOBOAWUTH HEMPEPBIBHO B TEUEHHE MO MEHBLIEH Mepe 2 JHEH, 10 MEHbIIEH
Mepe 3 OHeH, 0 MeHbLIeH Mepe 4 IHEW, MO MEHbIIeH Mepe 5 AHEH WU B TeYEHHUE MO3JHEU
CTaAuU KJIETOYHOIO KyJIbTUBUPOBAHUS C NEPUOANYECKON MTOAIIUTKOM.

[0068] be3 kakux-nuOO OrpaHHYEHHUIl, B ONpENENIEHHBIX BAaPHUAHTAX OCYIIECTBICHUS
noOaBieHue acraparuHa MOXKHO TPOBOIUTH HENPEPhIBHO, HAUYMHAS B J€Hb 2 M IOCHE HEro
KJIETOYHOTO KyJbTHUBUPOBAHMS € NEPUOAMYECKON MOAMMUTKON, a MOCJIE 3TOr0 B TE€YEHHE IO
MEHBbILIEH Mepe 4YacTu paHHEH CTaguu KJIETOYHOrO KyJbTUBUPOBAHUS C MEPUOAUYECKON
MOANUTKOMN, WX B JE€Hb 5 WM IOCJE HEro KJIETOYHOrO KYJBbTHUBHUPOBAHMS C MEPUOANYECKOU
MOANUTKOM, & MOCe 3TOr0 B T€UEHHE MO MEHbIIEH Mepe 4acTH MO3[HEH CTaJAuM KJIETOYHOIO
KYJIbTUBHPOBAHUSL C TEpUOAMUECKOr monnmutkol Takoe noOaBieHHe acmaparvHa Ha MO3AHEH
CTaUM KYyJbTUBUPOBAHUS C MNEPUOAMYECKON MOANMUTKON MOXKXHO MpeKpauatbh B AeHb 10 umm
MIOCJI€ HEro MO3IHEeN CTaJu! KJIETOYHOIO KyJbTUBUPOBAHHUS C NEPUOANYECKON MOATUTKOM.

[0069] /lobaBneHme acmaparuHa AJisi YMEHbIIEHHSI KOJHYE€CTBA BAPHUAHTOB IO
NOCJIeA0BATEIBbHOCTH ACIAPATHHA

[0070] B mpyrux acmekrax ObUIO OOHApy:KEHO, YTO MCTOILIEHHe acraparuHa (Asn) BO
BpeMsl KJIETOYHOIO KyJbTUBUPOBAHUA C MNEPUOANYECKON MOANUTKON MOXKET MNPUBOAUTH K
NOSIBIIEHUIO BApUAHTOB MO nocienoBarenbHocTH (BIT) acnaparnya B mpeacTaBisioIieM HHTEPEC
MOJINMENTHIE, SKCIPECCUPYEMOM M3 KIJIETOK MIIEKONUTAKOUIETO0 B KJIETOYHOM KYJBTYDE.
CornacHo U3BECTHOMY YPOBHIO TE€XHUKH, Kak orucaHo B mateHTe CIIIA Ne 9096879, kotopsiii
BKJIFOYEH B JJAHHBIA JTOKYMEHT IMOCPEACTBOM CCBUIKH, U3BECTHO, YTO UCTOLICHHUE KOHKPETHOU

AMUHOKHUCJIOTBI BO BpeMsi PEKOMOWHAHTHOM OKCIPECCHM MPEACTABISIFOLIETO HHTEPEC
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NOJIUMENTHAA B KJIETKaX MIIEKOMHUTAIOIINX MOXKET WHHIWHUPOBATH OMIMOOYHOE BKIFOUEHUE
aMHHOKHUCIOT. Harpumep, ucTOEeHne KOHKPETHON aMHUHOKHUCIIOTHI BO BpeMsl peKOMOWHAHTHOM
SKCIPECCUM MPEACTABJSIOLIEr0 HMHTEPEC MNOJNMIENTUAA B KIJIETKAX MIIEKONUTAIOIIUX MOXKET
NPUBOAUTh K 3aMEIIEHUI0 AMUHOKUCIOTBI BTOPOM aMMHOKHMCJIOTOM BO BpPEMsl TPaHCISLIUU
NPECTABISIIOIIEr0 HHTEPeC MONMNENTHIA B KJIeTKe MieKkonuTaromero. HabmonaoT BapuaHTel
IO MOCJIEAOBATENbHOCTH acmaparuHa ¢ Asn—Ser (T. €. OIMOOYHBIM BKJIIOYEHHEM CEepUHA
BMECTO acliaparuHa BO BpeMs TPAHCISILUU NPEACTABISIOIIEr0 MHTEpeC MOJUIENTUAA), HO UX
MO’KHO MHHMMH3UPOBATh MyTeM TOOABICHUS B KJIETOUHYIO KYJIbTYpPaIbHYIO Cpey acraparvHa.

[0071] B cBsi3u ¢ 3TUM ObLIO OOHAPYIKEHO, YTO NOOABJIEHHE B KJIETOYHYIO KYJIBTYPY C
NEePUOUYECKON TOANUTKOW acmaparmHa MOXKET MHHUMHU3UpOBaTh oOpasoBanme BII
acrmaparuHa. B COOTBETCTBHM C BapUaHTAMHU OCYINECTBJIEHUS] U300peTeHus! ObUIO HEOXKUIAHHO
oOHapykeHo, urto BII acmaparmHa MOXHO MHHMMH3UPOBATH TYTEM IOANEPKAHUS
BHEKJIETOYHBIX YPOBHEW acmaparuHa B KJIETOYHOH KyJIbTYpPajJbHOWU Cpeae B TEUYEHUEe IO
MEHbIIEH Mepe PaHHEeH CTaAuu KJIETOYHOrO KYJbTHUBUPOBAHUs C MEPUOAUYECKON MOAMUTKOU
BbILIE Tpeaene ucrouieHus okoino 1,0 MM, okono 0,5 MM, okono 0,25 MM, okono 0,2 MM,
okono 0,1 MM u T. 1. B ompeneneHHbIX BapHaHTaX OCYIIECTBJIEHUs BHEKJIETOYHBIE YPOBHU
acraparvHa B KJIETOYHOHM KyJIbTYpPaJbHOHN Cpele MOXKHO MOJAJAEPKUBATh BbILIE TAKOIO Mpeaena
UCTOILEHWsI B TEYEHHE II0 MEHbIIEH Mepe MNepBbIX 6 OHEH paHHEW CTaAuHu KIETOYHOIO
KyJIbTUBUPOBAHUS C MEPUOJMYECKON IMOANUTKON, MO MEHbLIEH Mepe NEPBbIX 5 NHEHW paHHEH
CTaAuU KJIETOYHOIO KYJbTUBUPOBAHUA C IMEPUOAUYECKOM IMOANMUTKOH, MO MEHbIIEH Mepe
NepBbIX 4 NHEH paHHEH CTaguu KJIETOYHOIO KYJbTUBUPOBAaHMs C MEPUOAUYECKON MOAIMUTKOM,
[0 MEHbLIEM Mepe MepBbIX 3 [OHEW paHHEHW CTaAud KJIETOYHOrO KYJbTUBUPOBAHUA C
NEePUOANYECKON TMOANMMUTKON, MO MEHBbLIEH Mepe MEepBbIX 2 IHEW PaHHEU CTaguU KJIETOYHOIO
KyJIbTUBUPOBAHMS C MEPUOAMYECKON TMOANMMTKOW M T. 1. B kxadectBe mnpumepa,
MIPOJOJDKUTENIBHOCTE  TIOANEP KaHMs BBIIIE TaKOro Ipefejga HMCTOLIEHUs MOXKET BKJIIOYATh
nobaByieHHe acraparvHa Mo MEHbIIel Mepe OJUH pas, IO MEHbIIeH Mepe ABa pa3a, Mo MeHbIIeH
Mepe TpHU pasa, OAMH pa3 B JI€Hb, HENPEPBIBHO U T. 1. BO BPEMs PaHHEN CTaJUM KJIETOYHOIO
KyJIbTUBUPOBAHUS C NEPUOAUYECKON NOAMUTKOM.

[0072] B coOTBETCTBUU ¢ OMpEAeNIEHHbBIMA BapUAHTAMH OCYIIECTBIIEHUS U300pETEHHUSI
nobaByieHHEe B KIETOYHYIO KYJIBTYPy C TMEPUONUYECKOH MONMUTKONW acmaparnHa MOXKET
YMEHBIIATh, T. €. IpenoTBpamars nossiaeHue Bl acnaparnHa 10 KOnIM4ecTBa MEHEE 4e€M OKOJIO
0,50% BII acnaparuHa B NpeACTaBJAIOLIEM MHTEPEC MOJUMIENTHIE, 1O KOINYECTBa MEHee YeM
oxono 0,45% BII acnaparyuHa B peaCTaBJISIFOIIEM UHTEpEC MOJUIENTHAE, 10 KOJIMYECTBa MEHee
yeMm okojio 0,40% BII acnaparusa B NpeACTaBIAIOLIEM UHTEpEC MOJIUMENTUIE, 10 KOJIUYEeCTBa
MeHee dem okoino 0,35% BII acnmaparvHa B MOpenCTaBISIONIEM HMHTEPEC MOJUMENTUAE, 0
kKojuyectBa MeHee ueM oOkojo 0,30% BII acnaparuna B mNpeACTaBISIFOLIEM HWHTEPEC
MOJIUTIETITHIE, A0 KoiudecTBa MeHee deM okoso 0,25% BII acnaparuna B mpencTaBisitOIIEM
UHTEpeC TMONMIEeNTUAe, N0 KonudecTBa MeHee ueM okojo 0,20% BII acmaparunHa B
MPENCTABISIONIEM HHTEPEC MOJUMNENnTUAe, A0 KonuuectBa MeHee ueM okono 0,15% BII

acriapariHa B MNPEACTABJIAIOILICM HUHTCPEC TIOJUIICOTUAC, OO KOJINYECTBA MCHEC YEM OKOJIO
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0,10% BII acnaparusHa B NpeACTaBJAIOLIEM UHTEPEC MOJUIENTUE, 1O OTCYTCTBUS BbIIBICHMUS
BII acnaparuna u T. a.

[0073] B onpeneneHHbIX BapHaHTax OCYLIECTBIEHHUs [00aBJIEHHE B KJIETOUHYIO
KYJBTYpPy C MNEPUOIUYECKON IOMMUTKON acrapariHa MOXeT yMeHblnaTh oOpasoBanue BII
acrmaparvHa 0 TaKMX ypOBHEH I1ocie, HanpuMmep, AHA 4 KJIeTOYHOrO KyJIbTUBUPOBAHMS, JHA 5
KJIETOYHOTO KYyJBTUBUPOBAHMs, [HA O KJIETOYHOIO KYJIbTUBUPOBAHUS, OHS 7 KIETOYHOTO
KyJIbTUBUPOBAHMs], AHs 8 KJIETOYHOIO KyJBTUBUPOBAHUS, AHS 9 KJIETOYHOIO KyJIbTHUBUPOBAHUS,
nHag 10 KkJI€TOYHOro KyJbTHUBHUPOBAaHMUS, AHA 11 KJIETOYHOro KyJbTUBUPOBAHUSA, OHA 12
KJIETOYHOI'O KYJBTUBUPOBAaHMs, IHs 13 KJIETOYHOrO KYyJBbTUBUPOBaHMs, IHS 14 KIE€TOYHOrO
KyJBbTUBUPOBAHUS BO BPEMs MO3HEN CTaAUM KJIETOYHOIO KYJBTUBHPOBAHUS C MEPUOANYECKON
HOANUTKON U T. 1.

[0074] B ompeneneHHbIX BapHaHTaX OCYIIECTBJEHHUS B KJIETOYHYHO KYJBTYPY MOKHO
n00aBJIATh acMaparky, Kak B IIEJIOM OMUCAHO B JAHHOM JIOKYMEHTE, HalpuMep, B KOJUYECTBE OT
0KoJi0 2,6 MM 10 okono 28,6 MM, Hanpumep, ot okoso 7,2 MM no okojio 21,6 MM, OT okoJo
10,6 MM u T. A. BO BpeMsl paHHEH CTaAuU KJIETOYHOrO KYJbTUBUPOBAHUS C MEPUOAUYECKON
MOAMMUTKOM, U OT 0KOJI0 2,6 MM 1o okosio 21,6 MM, Hanpumep, ot okoso 2,6 MM 1o okosio 14,4
MM, ot okojo 5,3 MM u T. A. BO BpeMsl NMO3JHEN CTaAUM KJETOYHOIO KYJbTUBHUPOBAHUS C
NEepUOIUYECKON TOANMHUTKONH. B  ompeneneHHBIX BapuaHTaX OCYIIECTBJIEHUS H00aBJIeHUE
acriapariHa MOKHO TPOBOJUTH KaK dYacTh OOMEH TOANUTKHA WM KaK OTHENbHYIO
JOMOJIHUTEIBbHYIO MOAMUTKY aCIaparuHOM.

[0075] B ompeneneHHBIX acHeKTaX HEOKUAAHHO ObUIO OOHApYXKEHO, 4TO OOpa3oBaHHE
BII acnaparmHa MOXHO YMEHBIINTb, €CJIM MPOBOIUTD AOCTATOUYHOE 100ABIEHNE acriaparuHa BO
BpeMsl PaHHEH CTaJuU KJIETOYHOrO KyJIbTUBUPOBAHUA C MEPUOAUYECKON TMOANUTKOU MJIs
NPENOTBPALICHUsT WCTOLIEHUs] aclnaparnHa A0 10 MeHbllel Mepe JHA 4 KIEeTOYHOIO
KYJBTUBUPOBAHUSI C IEPUOAMYECKOH IMOANHUTKOW (HAaImpumep, B ONpPENeNICHHbIX BapHaHTax
OCYIIECTBJICHHsI, BTOPOI OOMIOCHON moAmnuTku). B onpeneneHHbIX BapuaHTaX OCYLIECTBICHHUS
NPEIJIOKEHO No0aBIeHNe Ha PaHHEH CTaauH KJIETOYHOTrO KYJbTUBHPOBAHHS C MEPHOIMYECKON
NOJNHUTKON C TMOCJIEAYIOIIMM JOCTATOYHBIM I00aBIIEHHEM aclapardHa U BO BpeMs MO3IHEH
CTaAUU KIETOYHOrO KyJbTUBUPOBAHUS C IMEPUOAMYECKON NONMUTKOW A MPENOTBPALLECHUS
ucromeHus acraprara (Asp) u riyramara (Glu) (umu 11t BBIpabOTKH TOCTATOYHOTO KOJIMYECTBA
rnytamuHa (Gln), T. €. > 100 mr/m) ¢ komneHcauueil mpu 3ToM 00pa3oBaHHs H30bITKA AMMOHHS
17151 ONTUMU3UPOBAHHOIO YMeHbIeHNs konndyecTsa BII acnaparuna.

[0076] B ompeneneHHBIX BapuUaHTAaX OCYLIECTBJICHHS HEOKHIAHHO ObLIO OOHAPYKEHO,
YTO MPOBEACHHUE JOCTATOUYHOrO N0OABIEHHS aclaparuHa BO BPEeMsl paHHEW CTaguH KJIETOYHOT'O
KyJbTUBUPOBAHUSL C MEPUOAUYECKON MOANUTKON ISl MOAAEpKaHUS YPOBHEH BbILIE INpeEena
UCTOIIEHUs (T. €. 0 1O MeHbIIelH Mepe AHs 4 KJIETOYHOrO KYJbTHUBUPOBAHUS C MEPUOTUIECKOM
NOANHUTKON) W TOCJEAYIOLIEro AOCTATOYHOIO NOOABJIEHUs acraparriHa BO BpeMs MO3AHEH
CTaJlUM KJIETOYHOrO KYJbTHUBUPOBAHUSA C MEPUOAUYECKON TMOANMUTKOW MHHUMH3HPYET
o0Opa3oBaHHe HEXeJaTeNbHBIX MOOOYHBIX MPOAYKTOB (Hampumep, aMMoHHUsA). B kauectse

HEOrPaHMYHUBAIOILErO MpHMepa A0OaBlieHHE acrapariHa BO BpeMsl PaHHEH CTaguu U MO3AHeH
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CTalNH KJIETOYHOTO KYJBTUBUPOBAHUS C MEPHOAMYECKON MOATIMTKON MOXET COOTBETCTBOBATH
JIOOBIM W3 CIENYIOUINX KPUTEPUeB IUJIsi OOecreueHus: CHWXKEeHUs pucka mnosisieHus BII
acraparmsa.

Heorpanuuuparomue THIOBbIE YCIOBHS paHHEW CTaaud KyJbTUBUPOBAHUS C

NEePUOINYECKON MOAMUTKON

PykoBoacTBO M0 MHH. MOANMUTKE
0,1 MM npenen
AMHHOKHCJIOTA (mr/n)
HCTOIICHHUS
J4/BTOpasi moaAnuTKA

L-acnaparun. H20 15 mr/n 100 mr/n

HeOFpaHI/Il{I/IBa}OH_II/Ie THUIIOBBLIC  YCJIOBUA HOSI[HGI\/'I CTagunu KyJbTUBUPOBAHUA C

MEePUOANYECKON MOAMUTKON

PykoBoACTBO M0 MUH. MOANHUTKE
0,1 MM npenen (mr/n)
AMHHOKHCJIOTA
HCTOLIEHHUS /18 - okOHUYAHME KYJIHbTHBHPOBAHUSI C
NepuoaANYeCKOH MOANNTKOH
L-rayTamMuHOBast KucCjioTa 15 mr/n 100 mr/n
L-acnaparuHoBasi KHCJIOTa 13 mr/n 100 mr/n
L-acnaparun. H20 15 mr/n 15 mr/n
L-rnyramun 15 mr/n 100 mr/n

[0077] CBsi3aHHBIE ¢ acCIAPATHHOM AMHHOKHCJIOTHI

[0078] B npyrux acmektax u3oOpereHus: Obuio OOHApPY)KEHO, YTO HAIpPABICHHOE
UCTOIIEHHE aclapariHa MOXKET BJIMATh HA 3aMEHUMbIE AMHHOKHCIIOTHI, KOTOpPbIE CBSI3aHBI C
acraparuHOM MOCPEICTBOM KJIETOYHBIX MeTabomn4eckux mytei. CorinacHO M3BECTHOMY YPOBHIO
TeXHUKH acmaparuH (Asn), acmaprtat (Asp), rayramar (Glu) u rmyramun (Gln) MoryT B3auMHO
npeBpamarbCs APYr B Opyra MOCPEICTBOM KJIETOYHBIX Meradonmmueckux mnyted. Ecmm
HEOOXONIUM aclaparkH, KJIETKH MOTYT YBEJIHYUBATh MOTpeOJieHne acrapTaTta U riiyramara Ijis
CHHTE3a 1006aBOYHOTO KOJINYECTBA acriaparvHa. [ToBbIIEHHBIE
BHYTPUKJIETOYHbIE/BHEKJIETOYHBIE KOHLEHTPALMK acrapraTa, IiyTamMara U TIyTaMHHA MOTYT
CBHUJIETENIbCTBOBATD O TOM, CTO KJETKH HUMEIOT JOCTATOYHOE KOJNYECTBO BHYTPUKIIETOUHOTO
acriaparvHa JJisl OAAeP KaHus KIETOUHbIX noTpedHocTel. [Ipu 3TOM CHIDKeHHe KOHLEHTpaLuni
acriaprara, rIyTaMaTa U TJIyTaMHHA MOXKET CBU/IETEIbCTBOBATh O HEOCTa4e acraparuHa.

[0079] CesizaHHBIe ¢ acmapariHOM AMHHOKHCJOTBI KaK CypporaTHble MapKepsbl
BAPHAHTOB NO nocJjenosareabHocTH (BII) acmaparuna

[0080] B mpyrux acmekrtax Obul0 OOHAapYKEHO, YTO CBS3aHHbIE C acCMaparuHOM
aMUHOKHUCIIOTHI, BKrodas acmaprar (Asp), rayramar (Glu) m rayramue (Gln), MoxHO

HUCIIOJIb30BATh KaK CyppOraTHbI€ MAapKEPbl BAPpHUAHTOB II0 MOCJICAOBATCIIBHOCTU acCliaparvHa,
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o0pa3yeMbIX BO BpeMsi BbIpaOOTKH MPENCTABIISIONIEr0 HHTEPEC Mojunentuaa. B coorBeTcTBuu C
OTpeNeNIeHHbIMA BapUaHTAMH OCYLIECTBJIGHUS U300peTeHus: ObUIO OOHApy)KeHO, YTO
BHYTPUKJIETOYHbIE M BHEKJIETOUHbIE KOHLIEHTPALUU CBSI3aHHBIX C aCMApariHOM aMUHOKUCIOT
MOTYT  CIy’)KUTb  KQ4eCTBEHHbIMH  TOKa3aTeJiiMU  OOpa3oBaHHUs  BapHAHTOB IO
NOCJIEI0BATENbHOCTH acTaparuHa.

[0081] He orpanu4mBasicb Kakow-1u00 TEOPHE, CUNTAETCS, YTO TMOBBILIEHHbIE YPOBHH
BHYTPUKJIETOYHBIX ~W/WJIM BHEKJIETOYHBIX KOHLEHTPALMH CBSI3aHHBIX C  aCMaparHOM
AMUHOKHUCJIOT B OOIIEM Cllydae CBHIETENBbCTBYIOT O TOM, YTO KJIETKM HMMEIOT HOPMAaJIbHOE
KOJIMYECTBO BHYTPHUKJIETOYHOIO acrapardHa Ui TMOANEPIKaHUs KJIETOYHBIX MOTPeOHOCTEN.
Takoe HOpMaJbHOE KOJMYECTBO BHYTPHKJIETOYHOIO acmaparuHa oOyCJIaBIHMBaeT MUHHMAJIbHOE
KOJJMYECTBO  BAPUAHTOB IO  TOCIENOBATENIbBHOCTH  acrlapariHa B BbIpabaThIBAEMOM
NPeCTaBIISIIoeM HHTepec nonunentuae. M Hao0OpoT, CHUIKEHHBIE YPOBHHU BHYTPHUKJIETOYHBIX
W/WJTH BHEKJIETOYHBIX KOHLIEHTPALUN CBSI3aHHBIX C aCMapariHOM aMHUHOKUCIIOT B OOIIeM cliydae
CBHUJIETEJIbCTBYIOT O TOM, YTO KJIETKH HMMEIOT AHOMAJIbHOE KOJIMYECTBO BHYTPUKJIETOYHOTO
acraparuHa Uil TIOANEepKaHMs KJIETOUHBIX mnorpedHocTeil. Takoe aHOManibHOE KOJHMUYECTBO
BHYTPUKJIETOYHOTO acrmaparnHa OOyCJIaBIMBAET TOBBIIIEHHOE KOJHMYECTBO BAapPHUAHTOB IIO
NOCJIEIOBATENIbHOCTH ~ aclapariHa B BBIPa0aThIBAEMOM  TPENCTABIIIOLIEM  HUHTEpeEC
nonmunentune. CrenoBaTeNbHO, CBsI3aHHBIE C  ACMAPArMHOM  AMHHOKHCJIOTBI  MOXKHO
UCIIOJIb30BaTh KaK CyppOraTHbIE MapKepbl BAPUAHTOB IO IMOCJIEIOBATEIbHOCTH acraparuHa Ha
OCHOBaHUU 0011el oOpaTHO! Koppesinuu. BenmndyiHa Koppessiiuy 3TUX CypporaToB 3aBUCUT OT
BJIMSTHUSI HANPABJIEHHOro N00aBJieHUs] acrapariHa Ha BHEKJIETOYHbIE U BHYTPUKJIETOUHBIC
AMUHOKUCJIOTHBIE MPO(IIIN CBSI3aHHBIX aMHHOKHCIIOT, KOTOPbIE B CBOKO OYepeab MOTYT ObITh
YaCTUYHO 00YCIIOBIIEHHBIMH KJIETOYHOMN JIMHUEH M KOHLIEHTpAlMel acraparita.

[0082] B ompeneneHHBIX BapUAHTaX  OCYINECTBJIEHUS  BHYTPHUKJIETOYHBIE U
BHEKJIETOYHbIE KOHLEHTPALMU acClaparuHa U CBS3aHHBIX C aCaparuHOM aMHHOKHCJIOT MOKHO
HCIIOJIB30BATh KaK CypporaTHble MapKepbl BAPUAHTOB IO MOCIENOBATENIbHOCTH acnapariuda. bes
KaKoro-jaubo orpaHuyeHus, ObUIO HEOKUAAHHO OOHapykeHo, yto BII acmaparmHa MOHO, B
YaCTHOCTH, MUHUMH3HPOBATh MyTeM MOOAaBJEHHs IOCTATOYHOIO KOJMYECTBAa acrapardHa Ha
paHHEH CTaAuM KJIETOYHOTO KYJbTUBHPOBAHUA C TMEPUONMYECKOM TIOATUTKON, TPU 3TOM
obpasoBanme BII acmaparuHa MOKHO MOHHTOPHUTH, WCIIONIb3YSl BHYTPUKJIETOUHBbIE W
BHEKJICTOYHBbIC KOHIICHTPALIMHM aclapardiHa U CBSA3aHHBIX C acClapariHoOM aMHHOKHUCJIOT. B
KauecTBe mnpumepa, odOpasoanue BII acmaparmHa MOXHO MOHHUTOPHUTH in situ myTem
OTCJIC)KWBAaHHSI BHYTPUKJIETOYHBIX M BHEKJIETOUHBIX KOHIIEHTPALIMHA acliapariHa M CBSI3aHHBIX C
acrlapariHOM aMUHOKHCIIOT. B ompeneneHHbIX BapuaHTax OCYLIECTBJIEHUS BHEKJIETOUYHBIH
acnaparud (Asn) MOKHO MOHHTOPHTb Ha paHHEW CTaguu KJIETOYHOTO KYJIBTUBHPOBAHHS C
MEPUOANYECKON NOANUTKOMN Kak cypporart BII acnaparusa, Torna Kak BHEKJIETOUYHBIN acriaparuH
(Asn), acmaprar (Asp), rayramar (Glu) u rayramun (Gln) MOXHO MOHUTOPUTH HAa TMO3THEH
CTaJAUU KJIETOYHOrO KyJbTUBUPOBAHUS C MNEPUOIUYECKON MOANMUTKONW. B ampTepHaTUBHBIX
BapHaHTaX OCYINeCTBIeHUs BHyTpuKJeTouHble Asn, Asp, Glu u Gln MoxxHO MOHUTOPUTH Ha

MO3/IHEN CTaAUU KJIETOYHOIO KYJIbTUBUPOBAHUS C IEPUOANYECKON NOAUTKOM.
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[0083] B onpeneneHHbIX BApUAHTAX OCYLIECTBIEHHS MPEAJIOKEHBI CTIOCOOB! BBISIBIICHUS,
U3MEPEHHUsT WJIM CKPUHUHIA BAapUaHTOB IO  IOCJIENOBAaTEIbHOCTH  acnaparuiHa B
NPEACTABISIIOIEM HHTEpPEC MOJUIENTHAe. ODTH CHocoObl B O0INEM Ciydae BKIIIOYAIOT
Pa3MHOXKEHUE WM MOAAEPKAHUE DYKAPUOTHUYECKUX KJIETOK B ONPENEICHHOW KJIETOYHON
KYJBTYpPaJIbHON Cpele;, SKCIPECCHIO MPEACTABISIOIIEr0 MHTepeC peKOMOMHAHTHOro Oenka u3
SYKAPHOTUYECKUX KJIETOK, U3MEPEHHe BHYTPUKJIETOYHBIX M/MJIM BHEKJIETOUHBIX KOHLIEHTPALUH
acriaparvHa WM OJHOW WM Oosiee CBSI3aHHBIX C aCIMaparMHOM aMHHOKHUCIIOT B OINPEAeIeHHON
KJIETOYHOMN KYJIBTYPAJIbHOU Cpefie; U KOPPESALNI0 N3MEPEHHBIX KOHLIEHTPALUI acnaparuHa uiu
onHOW wiau Ooyiee CBSI3aHHBIX C AaCMapardiHOM AaMHHOKHCJIOT C HAJTUYHMEM BapUAHTOB IIO
MOCJIEIOBATEIbHOCTH aclaparuHa, MNPUCYTCTBYIOIIMX B 3KCIPECCUPYEMOM MPEACTABISAIOIIEM
UHTEpEeC PEKOMOMHAHTHOM Oeyike. B HEKOTOpBIX BapUaHTaX OCYLIECTBICHHS H3MEPEHHbIE
KOHLIGHTPALIMU aclapariHa WM OJHOH Wiu 0ojiee CBA3aHHBIX C aclapariHOM aMHUHOKUCIIOT
00paTHO KOPPETUPYIOT C HATMYHNEM BAPUAHTOB I10 MTOCIEIOBATEIbHOCTH aclaparvHa.

[0084] B ompeneneHHbIX BapuUaHTaX OCYIIECTBJICHHUS B OIPEACICHHYIO KJIETOUHYIO
KYJIbTYPAJIBHYIO CPENy MOXKHO AOOaBISATH aclapardH, Kak OMHMCAHO B AaHHOM JOKyMeHTe. B
ONpENENEHHBbIX BAPUAHTAX OCYINECTBJICHHs CBSA3aHHAsl C aclapariHOM aMUHOKHCIOTA MOXET
ObITh BbIOpaHa u3 acmaprara (Asp), rayramara (Glu), rnmyrammuna (Gln) u ux komOunanmii. B
HEKOTOPBIX BAPUAHTaX OCYILIECTBJICHUs CBA3aHHAsl C aClIAParMHOM AMHHOKHUCJIOTA MPEACTABISET
coboli rnyramMuH. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHsS CBA3aHHYIO C acraparuHoM
AMUHOKHCJIOTY MOXHO U3MEPSITh BHYTPUKJIETOYHO.

[0085] B HeEKOTOpBIX BapuUaHTaX OCYIIECTBJIECHUS OIHY WM OoJiee CBA3AHHBIX C
acrapariHOM AaMHHOKHCJIOT MOXKHO M3MEpSATb BO BpeMsl MO3AHEH CTaguu KJIETOYHOrO
KyJIbTUBUPOBAHMSI C MEPUOANYECKON MOAMUTKON, HAapUMep, Mocie AHs 5, mocne AHs 6, mocie
nHsa 7, mocne nHs 8, mocie AaHA 9, mocne nHA 10 U T. 4. KJIETOYHOrO KyJbTUBUPOBAHUS C
NEPUOANYECKON MOATTUTKOM.

[0086] B ompeneneHHBIX acleKTax CIOCOObI BBISBJIEHHS, U3MEPEHUs WM CKPUHHHTA
BApUAHTOB MO IMOCJIEI0BATENIBHOCTH ACMApParuHa ¢ UCIOJIb30BAHUEM CBSI3aHHBIX C aClapariHOM
AMHHOKHUCJIOT KaK CyppOTaTHBIX MapKepoB MOTyT 00ecneuuTh BBICOKOI(P(EeKTHBHBIE
TEXHOJIOTUM CKPUHUHTA M ONTHMHU3ALUWU IS WACHTU(UKALUN ONTUMAJIBHBIX IapamMeTpoB
KJIETOYHOI'O KYJIbTUBUPOBAHUS JIsi KOHKPETHBIX NPENCTABIAIOIINX HWHTEPEC MOJUIENTUIOB.
Hanpuwmep, cnoco® MOXHO HCIONB30BaTh JIsl JOCTHXKEHHST ONTHMAJBbHBIX YPOBHEH MOANUTKH
acraparvHOM, KOTOpble MHUHHUMM3UPYIOT KOJMYECTBO BApPUAHTOB IO IOCJIENOBATEIBHOCTU
acriaparvHa Jjisi KOHKPETHOIO IIPEICTABIAIOLUIErO HHTEPEC MOJUIIENTHAA.

[0087] OnTumu3anus Ao0aBJeHUs] acIAparuHa, in-situ MOHUTOPHHT H KOHTPOJIb

[0088] B ompeneneHHbIX BapWaHTaX OCYIIECTBJIEHUS MPEJIOKEHbI CHOCOOBI IS
MOHUTOPHHIA M KOHTPOJISI MapaMeTPOB KIETOYHOIO KYJIBTUBHPOBAHUS, BKIIIOYas NOOAaBJICHHUE
acraparuHa. Takue crmocoObl MOTyT oOecrnedrBaTb MOHUTOPHHI W KOHTPOJIb Pa3IMYHBIX
TEXHOJIOTHYECKUX MapaMeTPOB KJIETOYHOTO KYJIbTUBUPOBAHUS AJIs1 OOECTIEUeHHsI ONTUMAIIbHOTO
no0aByieHUsI acraparuHa B LEJIEBYIO KJIETOYHYIO JIMHHIO H/WIM TIPENCTABISAIOIINNA HHTEpeC

INOJIMIICIITH . TunoBbie TeEXHOJIOTHUECKHE napamMeTpbl KICTOYHOI'O KYJbTUBUPOBAHUA, KOTOPBIC
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MOXKHO MOHHUTOPUTb U KOHTPOJUPOBATh, BKJIIOYAIOT, HO HE OrPaHUYMUBAIOTCA 3THUM,
KOHLIEHTpALM1 acrapariHa, KOHLIEHTpAalMM CBSI3aHHBIX C aclapariHOM aMHUHOKHUCIOT, YHUCIO
JKU3HECTIOCOOHBIX KJIETOK, YHCJIO MEPTBBIX KJIETOK, THUTP O€NKa, MOHBI aMMOHUS, aJlaHUH,
OCMOJISITIBHOCTb U MX KOMOMHALIUH.

[0089] B ompeneneHHBIX acrekTax CrnocoObl MOHUTOPHHTA M KOHTPOJIS 1O H300PETEHHIO
MOKHO HCIOJIb30BaTh AN ONTHMMM3ALUMM M IPEJOTBPAIIECHMs MCTOLIEHMs acrapariHa B
KJIETOYHOH KyJIbTYpaJIbHOW Cpelne C OJHOBPEMEHHbIM KOHTpPOJIEM O0Opa3oBaHUsI MOOOYHBIX
NPOAYKTOB KJIETOYHOrO KyJbTHUBHUPOBAHUS, TaKMX KaK MOHbl aMMOHHS U  aJlaHWH.
CnenoBaresbHO, TaKOH MOHUTOPHUHT U KOHTPOJb MOTYT OOECIEYMTh YJYYIIEHHBIH KOHTPOJIb
napaMeTpoB  MPOU3BOAUTENBHOCTH  KJETOYHOrO  KYJbTUBUPOBAHMS, HAlNpUMep, YHUCIA
JKU3HECTIOCOOHBIX KJIETOK M TUTpa OeJka.

[0090] B onpeneneHHbIX BApUAHTAX OCYILIECTBICHUS MPEIIOKEH CIIOCOO MOHHTOPUHTA
KOHTPOJISI YCJIOBUH KJIETOYHOH KyJbTypajbHOH cpembl. B ofmem cimydae crmoco®d Moxer
BKJIFOYATh H3MEPEHHE OJHOr0 MM OoJiee MapaMeTpoOB KIJIETOYHOIO KYyJbTHBHPOBAHUS B
KJIETOYHOMN KYJIbTYp€ C UCIOJIb30BAHUEM 1IN Situ MOHM)XEHUs TOUKH 3aMep3aHusi, 3JIEKTPOXUMUH,
nudpoBol BHU3yanu3anuH, (OTOMETPHUH, AaHaIU3aTOpa OHOMPOLIECCOB WM PAaMAHOBCKOM
CHIEKTPOCKOIUM, CpPaBHEHHE W3MEPEHHBIX OJHOro WM Ooyiee MapaMeTpoB KIETOYHOTO
KyJIbTUBUPOBaHUsSI C TMPEAONpPENeSeHHbIM YCTAaHOBJEHHBIM 3Ha4u€HUEM [Jis1 [apaMeTpa
KJIETOYHOTO KYJIbTUBUPOBAHMS I OINPENENeHUS TOro, HAaXOAATCA JIM OOUH WU Oolee
NapaMeTpoB KJETOYHOIO KyJIbTHBHUPOBAHUS B paMKax MPEAOINpPeNeeHHOrO MOpOroBOro
AMana3oHa; U KOPPEKTUPOBKY OIHOrO Win OoJsiee MmapaMeTpoB KJIETOYHOTO KYJbTHBHPOBAHUS B
cilydae OIpenesieHHs], YTO MapameTp KJIETOYHOIO KyJbTUBHUPOBAHUS HAXOMUTCS 3a IMpeneiaMu
MIPENOINPENEIIEHHOrO IMOPOroBOro auamna3oHa. B onpeneneHHbIX BapuUaHTaX OCYILECTBIIEHUS
MO>KHO MOHHUTOPUTH KOHLEHTPAaLMU MOHOB AaMMOHHUS M B CJIy4ae ONPENENEHHUs, YTO
KOHLIEHTPALlUd HMOHOB aMMOHHMs HAaXOAATCSA 3a NpefesNaMu MPeNOoNpefeNeHHOr0 MOPOroBOro
Auamna3oHa Ui KOHKPETHOM KJIETOYHOH KyJbTYpbl, MOXKHO KOPPEKTUPOBATh MOIIHUTKY
acraparuHOM Tak, YTOOBI KJIETOUHAs KyJIbTypa BblpadaThiBajla MEHBIE AMMOHMS, MOJTyYasi MPH
5TOM aJeKBAaTHOE KOJHMYECTBO acmaparuHa. TakolW crmoco0 MOKHO HCIONb30BaTh JJIs
o0ecrieyeHHsT ONTHMAJIBbHOTO M MAaKCUMAJbHOTO KOJHYECTBa JOOABJIIEMOrO acmaparvHa,
MUHHMU3HUPYSI TIPH 3TOM BBIPAOOTKY KJIETOYHBIX MOOOYHBIX MPONYKTOB, TAKUX KaK HOHBI
aMMOHUSI U aJJaHUH.

[0091] B omnpeneneHHbIX BapHaHTaxX OCYINECTBJICHHS B CIMOCOOAaX MOHUTOPHHIA H
KOHTPOJISI MO H300pPETEHHI0 MOXKHO HCIOJB30BATh in Situ MOHMKEHHWE TOYKH 3aMEp3aHus,
BNIEKTPOXUMHIO, HU(PPOBYIO BH3yaJIH3aALUI0, (POTOMETpHIO, aHAIU3aTOpP OWOMPOLIECCOB WU
PaMaHOBCKYIO CHEKTPOCKOIHUIO WM JPYIYIO MOAXOMALIYIO In situ METONOJIOTHIO HU3MEpEeHHs
NapaMeTpoB KJIETOYHOTO KyJIbTUBHUPOBAHUS U TEXHOJIOIMH XE€MOMETPUUECKOTO MOAENHPOBAHMUS
ISl OLIEHKH IapaMeTpPOB KJIETOUYHOIO KyJbTHUBHUPOBAHUS B pEXHME PEAJbHOTO BPEMEHHU B
KOMOWHAIMY € TEXHOJOTUAMHU 00pabOTKH CHrHaa JIIsi TOUHOW U HeTIPEPhIBHOM 0OpaTHOM CBsI3U
Y KOHTPOJISL HA OCHOBE IPOTHO3HMPYIOIIUX MOAENEH TEXHOJOTHYECKUX NapaMeTpPOB KJIETOYHOTO

KyJbTHUBUPOBaHUA. In situ MOHMKEHME TOUYKM 3aMep3aHMs, »JJIEKTPOXUMHsA, LudpoBas
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BU3yanu3anysi, (HOTOMETPHs], aHAJIU3aTOP OHOIPOLECCOB WM PAaMAHOBCKAs CIIEKTPOCKOIHS
COAEPKUMOro OMOpEaKTOpa MO3BOJISIOT AHATM3UPOBATh OIHY UJIH OoJiee TEPEMEHHBIX MPOLIEcca
0e3 ¢uszmueckoro u3bATUsI odpasua st UCCIeNOBaHus. Taknue TeXHOJIOTHH MOTYT OOeCIeUHTh
KOHTPOJIb C OOpaTHOW CBSI3bI0 B PEXHME PEAJTbHOTO BPEMEHM TEXHOJOIHMYECKUX MapaMeTpPOB
KJIETOYHOT'O KYJIbTHBUPOBAHUS, BKIIFOUAs 10OABJICHHUE acriaparuHa.

[0092] B ogHOM BapuaHTE OCYLIECTBJIEHHS MOXKHO YCTaHAaBJIMBATh MPENONPEIEICHHOE
MaKCHMAaJIbHOE YCTAaHOBJIGHHOE 3HA4YE€HHUE U1 MOHOB aMMOHUS W/WIJIM ajlaHWHA. AHAJIOTHUYHO,
MOJKHO YCTAHaBJIMBaTb IPENONPENEIeHHOE YCTAHOBJIEHHOE 3HAaY€HHe [Js1 CKOPOCTHU
HETIPEPbIBHOTO TMOTOKAa J00aBIsSIEMOro acrmaparuHa. HempepblBHYH MOOIUTKY MyTeM
no0aByieHUs] acmapariHa MOXKHO HAuWHATBh B JIOOOW HEOOXOAMMBI MOMEHT BPEMEHHU
KJIETOYHOTO KYJIbTUBUPOBAHMS C TMEPUOAWYECKON MOAMUTKONW (HArpHMep, B pamMKaxX paHHEH
CTaUM KyJIbTUBUPOBAHUS C IEPUOANYECKON NOAMUTKOMN, B A€Hb 1, B 1€Hb 2, B IeHb 3, B I€Hb 4,
B paMKax MO3AHEN CTaAuu KyJIbTUBUPOBAHUS C NEPUOAUYECKON MOANUTKOM, B IEHb 5, B A€HD 6,
B JIeHb 7, B IeHb 8, B IeHb 9, B 1eHb 10 u T. 1.). Oaue uinn Oojiee nmapaMeTpoB U3 KOHLIEHTPALH
acriaparvHa, CBSI3aHHBIX C aCMAParvHOM aMHHOKHUCIIOT, HOHOB aMMOHHMS W/HITH aJJaHMHA MOJKHO
MOHHUTOPUTDH BO BPEMsI OIEpaLMii KIETOUHOTO KyJIbTUBHPOBAHMSI C TOMOLIBIO TIOHMKEHUS TOUKH
3aMep3aHMs, JJIEKTPOXUMHUH, LU(PPOBOH  BuU3yanm3anuy, (OTOMETPHUH, AaHAJIHM3AaTOpPa
OmonpoumeccoB WM PAaMAaHOBCKOM  CIIEKTPOCKONMHMU. B OmpeneneHHbIX  BapuaHTax
OCYIIECTBIIEHHsI, YTOOBl TapaHTHPOBATb, YTO HCXOAHBbIE CHEKTPAJbHbIE JaHHBbIE BCEraa
SIBJIIOTCSl aKTyaJbHBIMU, AAHHbBIE, NMOJy4daeMble C MOMOIIBIO MOHMXEHHUs TOYKH 3aMep3aHus,
3JEKTPOXUMHHY, LIH(POBOH BHU3yanuzauuu, (GOTOMETpUH, aHaIM3aTopa OMOMPOLIECCOB WU
PaMaHOBCKON CHEKTPOCKOIUH, MOXKHO MOJy4aTh MPUONU3UTENBHO OT Kaxaplx 10 MuHyT 10 2
yacoB. B apyrom BapuaHTe OCYIIECTBIICHHMS JaHHbIE MOXKHO TOJNy4aTh NPUOIM3UTENBHO OT
KaxablX 15 MunyT 10 1 yaca. B npyrom BapuaHTe OCYLIECTBJICHUS JAHHBIE MOXHO MOJy4aTb
NpUOIM3UTENBHO OT KaXKIbIX 20 MUHYT 10 30 MUHYT.

[0093] MOHHUTOPUHI OOHOTO WK OOJiee TEXHOJOTHYECKHX IMapaMeTPOB KIETOYHOTO
KYJIbTUBHPOBAHUS MOKHO OCYINECTBJIATh C MOMOINBIO JIOOBIX KOMMEPUYECKH JOCTYITHBIX
aHAJINU3aTOPOB, KOTOpPbIE IMO3BOJSIIOT MPOBOAUTH aHanu3 in situ. In situ aHanmuzaTop HOJKEH
o0ecrieunBaTh MOJTyYeHHE UCXOMHBIX JAHHBIX B KJIETOYHOW KyJbType (Hampumep, aHaJIH3aTop
IOJUKEH OBbIThb OCHAIIEH 30HIOM, KOTOPbIE MOXKHO BCTaBJSITH B Omopeakrop). ITomxomsimue
AHAJIM3aTOPBl BKJIFOYAKOT, HO HE OrPaHUYMBAIOTCA OTUM, aHajau3zatopbl RamanRXN2 wu
RamanRXN4 (Kaiser Optical Systems, Inc. Ann Arbor, Mich.) unu aBTOMaTU3HPOBAHHBIN
aHaM3aTop KJIETOYHBIX KyJIbTyp BioProfile Flex.

[0094] HUcxonHble crieKTpalibHbIE JaHHBIE, TOJTYYEHHbIE C TTOMOIIBIO aHAJIN3aTopa in situ,
MOXHO CpaBHMBaTh C oddraliH-U3MepeHNsIME  KOHKPETHOTO  IapaMerpa mporecca,
NOJUIeXKALEr0  MOHHTOPUHTY  WJIM  KOHTpoino  (Hampumep,  odduaitH-m3MepeHusMu
KOHLIEHTPALUH acliapariHa), ¢ LENbI0 KOPPESIIUH JaHHBIX C TEXHOJOTMYECKHM IapaMeTPOM.
Hannbie o¢pduaiiH-u3MEepeHnii MOXKHO TOJy4aTh JIIOOBIM IOAXOSAIIUM aHAJIUTHYECKUM
cnocoboMm. Kpome TOro, MO>kHO HMCHOJB30BAThH JIFOOOH THUI MHOTO(AKTOPHOTO MPOrPaMMHOIO

obecrieuenusi, Hampumep, SIMCA 13 (MKS Data Analytic Solutions, Umea, Sweden) mus



24

KOpPeJSIUA JaHHBIX C OQQIaiiH-u3MEepEeHUsIMA KOHKPETHOW TEXHOJIOIMYECKOW MEePEeMEHHOM,
NOJIeKALEH MOHUTOPUHTY MITH KOHTPOITHO. IIpu 3TOM B HEKOTOPBIX BapHAHTaX OCYIIECTBIICHHS
MOKeT ObITh HEOOXOOMMOH mpenBapuTenbHas oO0paboOTKa HMCXOMHBIX HAHHBIX C ITOMOILIBIO
GuIbTPOB A yHaJeHUs KaKux-JIHMOO M3MEHYMBBIX Oa30BBIX AaHHBIX. Hampumep, ucxomssle
JaHHBIE MOJKHO TIPEIBApUTEIBHO 00padaThiBaTh C TMOMOINBI (DYHKIMU CrUIQXKUBAHHS WIIH
¢dyHKIMM HOpManmu3auuu Jirodboro tuna. Hopmanusamust Moker ObITh HEOOXOAMMA, HAIpPHMED,
IJ11 KOPPEKTHPOBKY B OTHOLIEHUH KaKUX-THOO Bapualyii MOIHOCTH U BPEMEHH 3Kcro3unuu. B
OJHOM BapUAHTE OCYIIECTBJCHUS MCXOIHBIE IaHHbIE MOXHO 00padaThiBaTh C MOMOLIBIO
TOYEUHOTO CrIAXKHMBAHHS, TAKOO KaK 1-ast IPOM3BOAHAS C 2] CM ' TOYEUHBIM CIIIAXHUBAHUEM, U
HOpPMAaJTU3AIMH, TAKOH KaK HOPMAJIM3aLHs ¢ MOMOILIBI CTAHJAPTHOTO OTKJIOHEHMS CIyYaiHOH
BEJIMYUHBI ¢ HOPMAJTbHBIM pacrnpenenenueM (SNV).

[0095] Takxe [is TMONy4YEHHBIX CIEKTPAJbHBIX JAHHBIX MOXKHO IPOBOJUTH
XEMOMETPUUECKOE MOZIETINPOBaHue. B ompeneneHHbIX BapHaHTax OCYIIECTBICHHUS] B OTHOLICHUU
CHEKTPAJbHBIX JAHHBIX MOKHO HCIOJIb30BaTh ONHMH WK 0oJiee MHOTO(AKTOPHBIX CIIOCOOOB,
BKJIFOYAsi, HO HE OrPAaHWYMBASICh 3THM, METOJ YaCTHYHBIX HaUMEHbUIHX KBaapatoB (PLS),
aHam3 OCHOBHBIX KOMIOHEHTOB (PCA), Meron OpTOrOHaJbHBIX YaCTHYHBIX HAMMEHBIINX
kBanpatoB (OPLS), MHOropakTOpHYIO perpeccuro, KaHOHUYECKYI KOPPessuuto, (aKTOPHBIMI
aHanmM3, KJIACTEPHbIM aHanmm3, rpaduyeckue mnpouenaypsl M T. 1. B oxHOM BapuaHTte
OCYIIECTBIIEHHs] ~ TNOJYYEHHbIE  CIIEKTPAJbHbIE  JaHHBIE  HCHOJB3YIOT ST  CO3JAHHS
perpeccuonHoi Mmoaenu PLS. Perpeccuonnyro moaenb PLS MoxHO co3gaBaTh myTeM MpOEKIIUU
IPOTHO3UPYEMBIX MEPEMEHHBIX 1 HAOII0IaeMbIX TIEPEMEHHBIX HAa HOBOE MPOCTPAHCTBO. B sTOM
acriekTe perpeccHoHHy Mmopenb PLS MOXHO co3nmaBaTh, HCHONB3Ys 3HAUEHUS] M3MEPEHMI,
NOJIyY€HHBIX W3 PaMaHOBCKOTIO aHainM3a, U 3HadeHus odduaiiH-usmepenuil. PerpeccuonHas
mozenb PLS obecrneunBaer nmporHo3Hble TEXHOJOTMYECKHUE 3HAUEHMs, HAPHUMEp, MPOTHO3HBIE
3HAYeHMs] KOHLIEHTPALUH [TUTATEIbHbIX BEIIECTB.

[0096] Ilocme xeMOMETPHUYECKOTO MOAENUPOBAHUA B OTHOLIEHHH IPOTHO3HBIX
TEXHOJIOTUYECKUX 3HAYCHUH (HampuMep, NMPOTHO3HBIX 3HAUYEHWH KOHLIEHTPALUHM acliaparuHa)
MOKHO TpPHMEHSITh METONUKY oO0paboTKu curHana. B omHOM BapuaHTe OCYLIECTBIICHHS
MeTroanka 0OpaOOTKHM CHUTHAjJa BKJIIOYAET METOAUKY IMONABJICHUS INyMOB. B ompeneneHHbIX
BAPHUAHTAX OCYINECTBJICHUS B OTHOLICHWH MPOTHO3HBIX TEXHOJOTMYECKUX MapaMeTPOB MOKHO
NPUMEHSTh OAHY WJIKM Oojiee METOAMK MOJABJICHUS INyMOB. MOXKHO HCHOJNB30BaTh JHOOYIO
METOAMKY TOAABIEHHS IIYMOB, U3BECTHYIO B NaHHOH oOnactu TexHUKH. Hampumep, meronuka
NOJABJICHUs] IIYMOB MOXKET BKJIFOUATh CIVIAKMBAHHME MAHHBIX H/MIM OTOPAKOBKY CHTHAJIA.
CrnaxxuBaHue 00eCreunBarOT C TIOMOLIBIO PsAZa AJITOPUTMOB CIUIAXKUBAHUS U (PUIIBTPOB, TOTIA
KaK MU OTOPAKOBKE CHTHAJIA UCTIONB3YIOT XaPaKTEPUCTUKH CUTHAIA, JUISI OTIPENIETICHNs TaHHBIX,
KOTOpBbIE HE CIENyeT BKIIOYATh B aHAJIU3UPYEMbIe CIIEKTpajbHbIE NaHHbIE. B OHOM BapuaHTe
OCYIIECTBIIEHHSI JJIsl POTHO3HBIX TEXHOJIOTUYECKUX 3HAYEHUH MPOBOAAT MOAABIEHUE IIYMOB C
NOMOIIBI0 QUIBTPa NMOAABJIEHHUs yMOB. QUIBTP MOAABIEHUS IIYMOB O0ECIIEYNBAET KOHEUHbIE
OT(UIBTPOBAHHBIE TEXHOJIOTUYECKHUE 3Ha4eHHs (HampuMep, KOHEYHble OT(PUILTPOBAHHBIE

3HAUCHUA KOHLCHTPALHUU MMUTATCIBbHBIX BeH_IeCTB). B sTtom acnekre B METOIHUKE IMOAAaBJICHHUA
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IIyMOB CKOMOMHHPOBAHBI HMCXOIHBIE W3MEPEHHUS C OLEHKOW Ha OCHOBE MOJEIH, KOTOPYIO
HEOOXOIMMO TOJYYUTh INPH H3MEPEHHH B COOTBETCTBHMU C MOAENbI0. B omHOM BapuaHTe
OCYIIECTBIIEHHs] B METOJUKE IMOJABJIEHUS LIYMOB CKOMOMHHPOBAHO TEKylllee IPOTHO3HOE
TEXHOJIOTHYECKOE 3HAYE€HHEe C €ero HEeOmpeneNeHHOCThr0. HeonpeneneHHOCTb  MOXKHO
ONPEAEIUTD IO MOBTOPSIEMOCTH MPOTHO3HBIX TEXHOJOTMYECKUX 3HAYEHUM U TEKYLIUM yCIOBUIM
npouecca. Ilocne monydeHus ciaenyrollero NPOrHO3HOTO TEXHOJIOTUYECKUE 3HAYEHUs OLEHKY
IPOTHO3HOTO TEXHOJOTMYECKHEe 3HA4YEeHUs (HAlpHMep, IMPOTHO3HOTO 3HAYEHUs! KOHIIEHTPAIUU
MUTATENIbHBIX BEIIECTB) OOHOBIISIOT, MCIOJB3Ysl CPEIHEBECOBOE 3HAYECHHUE, TIPU 3TOM OOJbIINI
BEC MPUIMHKCHIBAIOT OLIEHKAM C OOJIbIIEH CTENEHBbIO OMpeneNeHHOCTH. MCnomp3yst HTepaTHBHBIHI
MOJXO/, KOHEYHbIE TEXHOJOTHMYECKHEe 3HAUYEHUs] MOXHO OOHOBJIATP HAa OCHOBAaHUH
NpeabIAYyLIEero U3MEPEeHNst U TeKYLUX YCJIOBHUM Ipolecca. B 3ToM acnekre anroputM IOJKEH
OBITh PEKYPCUBHBIM U BO3MOYKHBIM JJISl BBITIOJIHEHHS B PEKUME PEAIbHOTO BPEMEHHU TaK, YTOOBI
WCIIOJIB30BAaTh TEKYIee MNMPOTHO3HOE TEXHOJOTMYECKOe 3HAa4YeHHue, NpeAblayllee 3HadeHue U
S3KCHEPUMEHTAIBHO ONpENEIeHHbIE MOCTOsIHHbIE. MeTonuka NOAaBICHMs IIYMOB YJydlIaeT
pobacTHOCTE M3MEPEHUH, MONyUYeHHBIX M3 PAMAaHOBCKOIO aHaiu3a W mporHo3os PLS, myrem
MOJABJICHUs] IOYMOB, [OCJIE€ 4Yero HAadWHAeT [AEWCTBOBATb AaBTOMATHUYECKUI KOHTPOJLIEP
0OpaTHOM CBSI3H.

[0097] Ilocne mony4eHUs] KOHEUHBIX OT(HIBTPOBAHHBIX TEXHOJOTMYECKHX 3HAUEHHI
(HarpuMep, KOHEYHBIX OT(HMIBTPOBAHHBIX 3HAUEHUH KOHLEHTPALWU IMHTATEIbHBIX BEIIECTB)
KOHEYHblE 3HAYEHHs MOKHO IOChUIATh HA aBTOMATUYECKUH KOHTPOJUIEp OOpaTHOW CBS3H.
ABTOMaTHYECKUI KOHTpOJUlep OOpaTHOM CBSI3M MOXKHO HCHOJB30BaTh U KOHTPOJIS U
NOAAEPKAHUsI TEXHOJIOTMYECKUX IapaMeTpoB (HAlpuMep, MOHUTOPHHIa KOHLEHTPAaLUU
AMMOHHSI U KOHTpPOJII KOHLIEHTPALMM aclapariHa) Ha INPeNoNpenesIeHHOM YCTaHOBJIEHHOM
YPOBHE MM HUXe ero. B ogHOM BapuaHTe OCYLIECTBJICHUS NPU BBIABJICHUU KOHLEHTPALUN
aMMOHHsl BBIIIE€ MAaKCHUMAJbHOTO YCTAHOBJIEHHOIO 3HA4YE€HMs aBTOMATUYECKUI KOHTPOJLIED
00paTHOM CBSI3U MOXKET MPEJIOKUTh YMEHBLIUTh KOJHMYECTBO MOANUTKY aCTapariHOM B paMKax
MOPOrOBOTO JTMANa30HA. ABTOMATUYECKHN KOHTPOJUIEp OOpATHOH CBSI3M MOJKET BKJIIOYATh
m000i THUN KOHTpOJUIEpPa, KOTOPBI CHOCOOEH pacCYUTHIBATH 3HAYEHHE TOTPEIIHOCTH Kak
pa3HHLY MEXAy HEOOXOOUMBIM YCTAaHOBJICHHBIM 3HAYeHHEM (HarpHuMep, MpenorpeneeHHbIM
YCTAHOBJIEHHBIM 3HAYEHHEM) U U3MEPEHHBIM TEXHOJIOTHUYECKHM TapaMeTpOM M aBTOMATHYECKH
NPUMEHSTh TOYHYIO M aallTUBHYK) KOPPEKTUPOBKY. ABTOMATHUECKHII KOHTpOJUIEp OOpaTHOM
CBA3U TaKXe JOJDKEH HMMETb MapaMeTpbl KOHTPOJA, KOTOPBIE MOXHO H3MEHSTb B PEXUME
peanpHOrO BpeMeHHM C wuHTepdelica miaardopmel. Hampumep, aBTOMaTHUECKHUH KOHTPOJLIEP
oOpaTHOW CBSI3U [JOJDKEH UMEThb IIOJIb30BATENbCKUN HHTEp(ENC, KOTOpbIE IO3BOJISET
OCYLIECTBJISITh KOPPEKTUPOBKY MIPENONPEAECICHHOrO YCTaHOBJIEHHOT'O 3HAYCHUSL.
ABTOMaTHUYECKUII KOHTpOJUIEP OOpaTHOW CBS3M JOJDKEH ObITh CIIOCOOEH pearupoBaTh Ha
U3MEHEHHUE MPEeNONPENEIEHHOIO YCTAHOBIEHHOIO 3HAYECHHUSI.

[0098] B omHOM BapwaHTe OCYIIECTBICHHS aBTOMATUYECKUN KOHTpPOJUIEp OOpaTHOM
CBSI3U MOXKET TMPEACTAaBJIATh COOOM NPONMOPLUOHATIBHO-UHTErPabHbIA anbepeHInanbHbIi

(ITMJT) xouTposiep. B atom acnekre ITHM/[-KOHTpoOsUIep BBINOJHEH ¢ BO3MOXHOCTBIO pacyera
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pa3HHULBI MEXIy IPENONpENeTeHHbIM YCTAHOBJIEHHBIM 3HAU€HHEM U H3MEpPEeHHOH
TEXHOJIOTHYECKON TMepeMeHHOH (Hampumep, HM3MEPEHHOH KOHLEHTpauued acmaparuHa) u
aBTOMAaTHYECKOrO IPUMEHEHMs TO4YHOH KOppekTHpoBku. Hampumep, korma HeoOXomumo
KOHTPOJIMPOBAaTh KOHLIEHTPALIMIO MUTATENbHBIX BELIECTB B KieTouyHOW Kyubrype, I[IM]I-
KOHTPOJJIED MOJET BBITb BBINOJIHEH C BO3MOXHOCTBIO pacdyeTa pa3sHULbI  MEXIY
OT(HUIBTPOBAHHBIM 3HAYEHUEM IMUTATENbHBIX BEILIECTB U MPEIONPENEICHHBIM YCTAHOBIEHHBIM
3HaYeHHEeM U 00eCrevYrBaTh KOPPEKLUIO KOJHUYECTBA MUTATEJIbHBIX BEIIECTB. B 3TOM acmekre
[MU/I-koHTpOJUIEp MOXKET HAXOAUTHCS B (PYHKLUHMOHAJIBHOM COEIMHEHHMH C HAcCOCOM ISt
MIUTATEIbHBIX BELIECTB OMOPEAKTOpa TaK, YTOOBI KOPPEKTUPOBATh KOJMYECTBO MUTATEIBHBIX
BEIIECTB, NMOJJAaBAEMbIX B OMOPEAKTOP.

[0099] 3a cuer MCMONB30BaHUSI aHAIM3A B PEKUME PEATbHOTO BPEMEHU M KOHTPOJS C
00paTHOM CBSI3bI0 CHOCOOBI MO M300PETEHHI0 MOTYT O0eCIeYnBaTh ONTHUMANIbHOE NO0aBJICHHE
acriaparvHa JUisl LeJIeBOM KJIETOYHOW JIMHUM W/HJIU MPEICTABISIOIIEr0 UHTEPEC MOJUMENTHAA.
DTO O3Ha4aer, 4YTO CHocod TO HacTosimeMy H300peTeHuo CrnocobeH obecrednBaTh
ONTUMANIbHOE AO0aBJIEHHE acrmapariHa B KIETOYHYIO KYJbTYPY, MHUHHUMH3HPYS TPH 3TOM
KOJJMYECTBO TMOOOYHBIX MPOAYKTOB KJIETOYHOTO KYJbTUBUPOBAHUS, BKJIFOYAsl BpPEIHBIC
NOOOYHbIE MPOAYKTHI KJIIETOYHOTO KYJIBTHBUPOBAHUSI.

[00100] Knerounasi KyJabTypaJjbHasi cpeaa

[00101] TepmuHBI «KJIE€TOYHAsI KyJbTypajbHas Cpena» U «KyJbTypajbHas cpena»
OTHOCATCSI K PAcTBOPY IHUTATENbHBIX BELIECTB, HCIOJb3YEMOMY IUIS BBIPAIIMBAHUS KIETOK,
HaNpuUMep 3YKAPHOTHUECKUX KJIETOK, KOTOPBIN, KaK IPaBHIJIO, O0ECHeuynBaeT HEOOXOAMMBbIE
NUTaTe/bHbIE BEIEeCTBA [JIs1 YCWJIEHUS pOCTa KJIETOK, TaKhe KakK YIVIEBOAHBI MCTOYHUK
SHEPTUH, He3aMeHUMble (Hampumep, (eHUaNaHWH, BaJUH, TPEOHHH, TPUNTO(AH, METHOHUH,
JIEWLMH, W30JCWLUH, JIM3UH M TUCTHAMH) U 3aMEHHMble (HAmpUMep, aJaHWH, achaparvH,
acrmapariHOBasi KMCJIOTa, LIUCTEHH, TJIyTAMUHOBAsI KUCJIOTA, MIYTaAMUH, TJIMLUH, IPOJIUH, CePUH
Y TUPO3UH) AMHUHOKHCIIOTBI, CJIEIOBbIE 3JIEMEHTBI, HCTOYHUKN YHEPTHH, JIUITUIbI, BUTAMHHBI U T.
1. Knerounast kynpTypajibHasi cpeia MOXKET COJEPKaTh 3KCTPAKTHI, HAIIPUMEpP, CHIBOPOTKY WIIH
NenToHbl  (TUAPOJIM3AThI), KOTOpPble OOECHEeYMBAIOT HCXONHBIE MaTepUasbl, KOTOpbIE
NOJAEPKUBAIOT KJIETOUHBIN pocT. Cpena MOXKeT CoepkaTh JPOXOKEBbIE UIH COEBbIE SKCTPAKTHI
BMECTO SKCTPAKTOB JKHBOTHOTO MPOUCXOKAEHUs. XUMUYECKU ONpesiesieHHas cpefia OTHOCUTCS K
KJIETOYHOM KYJIbTYPAJIbHOU Cpefie, B KOTOPOH N3BECTHBI BCE XMMUYECKHE KOMIIOHEHTHI (T. €. OHH
UMEIOT U3BECTHYIO XMMUYECKYIO CTPYKTYPY). B o0mem cnydae XuMH4uecKu onpeneneHHas cpena
HE CONEPKUT KOMIIOHEHTOB >KMBOTHOTO TMPOHCXOXKIEHHUS, TAKUX KAaK CHIBOPOTOYHBIE WJIH
JKUBOTHBIE TMIENITOHBL, U JAPOXOKEBBIX WM COEBBIX JKCTPAKTOB. B OmHOM BapuaHTe
OCYIIECTBIIEHHSI CPea MPENCTABIISAET COO0H XUMHUYECKH ONPEACTICHHYIO Cpeny.

[00102] Cpena Takke MOKET COnep>KaTb KOMIIOHEHTBI, KOTOPbIE MOBBILIAIOT POCT W/UJIH
BbDKMBAEMOCTh BBIII€ MHHHUMAJBHOTO YPOBHS, BKJIOYas rOpMOHBI U ¢aktopbl pocta. Cpena
NPEATIOUTUTENBHO cocTaBiieHa 10 pH 1 KOHLIEHTpaluu cojel, ONTUMANIbHBIX U1l BBDKUBAHUS U
nponudeparu KJIETOK.

[00103] B ompeneneHHBIX acmeKkTax KJIETOUHAs KyJbTypalbHas Cpeda MOXKET ObITh
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6ecceiBOopoTouyHO. C0BO «OECCHIBOPOTOUHAS» NPUMEHMMO K KIIETOUYHOW KYJIbTYpPajJbHON
cpene, KOTopasi He COZIEPKUT JKUBOTHOM ChIBOPOTKH, TAKOH Kak (erajbHas OblUbs CHIBOPOTKA.
beccoiBopoTOUyHast cpema MokeT coxmep:karb < 16 /i TUAPONM3AaTOB, TaKMX KaK COEBBIH
rugponusaT. B HacTosimem n300peTeHn Takke MpejiokeHa XUMHUYECKH ONpeAeieHHas cpefa,
KOTOpasi HE TOJIbKO SIBJISIETCS OECChIBOPOTOYHOM, HO TakKe HE CONEPKHUT THIAPOJIH3ATHL
BoipaxkeHne «He CONEP>KUT T'MIAPOJIM3ATh» MPUMEHHMO K KJIETOYHON KyJbTYpaJbHOW cpene,
KOTOpasi He CONEPXKUT THIPOJIU3AaThl SK30T€HHOrO OeJKa, TaKue Kak THUAPOJIN3aThl KMBOTHOTO
WJIN PACTUTEIBHOTO OeJiKa, TaKHe KaK, HAllPUMep, MENTOHbI, TPUITOHBI U T. I

[00104] «ba3oBast cpema» TmpencTaBiseT coOOW HCXOOHYK cpeny (Hampumep,
NPUCYTCTBYIOLIYIO B TOCEBHOW CHUCTEME M/MM B JeHb O MOJYYEHUS KJIETOYHOH KYJbTYpbI), B
KOTOPOH pa3MHOXAKOT KIETKH, U COAEPKUT BCE HEOOXOIMMBbIC NHTATENIbHbIE BEINECTBA,
KOTOpPBbIE BKJIOYAIOT 0a30BYK0 CMECh aMUHOKHUCIOT. PasnuyHble penentypsl (T. €. COCTaBbl)
0a30BbIX Cpel MOXKHO MPOHM3BOAUTH WM NMPHOOPETaTh B KOMMEPUECKH AOCTYIHBIX MAPTHSX.
AHanorndHo, «0a30Basi MONMUTOYHAS CPENAY» COAEPIKHUT CMECH JTOTIOJHUTENBHBIX MUTATEIbHBIX
BEIIECTB, KOTOPbIE OOBIMHO MOTPEOIAIOTCS BO BPEMsl POM3BOACTBEHHOTO KYJIBTHUBUPOBAHUS U
UCTIONIB3YEOTCSI B CX€ME MOMIMUTKH (I TAaK Ha3bIBAEMOT'O KYJbTUBHUPOBAHUS «C IEPUOTHMUECKON
NOANHTKOIY ). Pasnndnbie 6a30Bble OATIUTOYHBIEC CPEABI SBISIOTC KOMMEPYECKH JOCTYITHBIMH.
«[TopmuTkay BKIIOYAET 3aIUIAHUPOBAHHOE 100aBJeHHWE WM A00aBIeHHE B Cpeny uepes
peryJsipHble HMHTEPBAJbl, HAIpPUMEP B COOTBETCTBUU C MPOTOKOJIOM, BKJIOUAs CHUCTEMY
KYJIbTUBHPOBAHUS C HETIPEPBIBHON MOANHUTKOH, Kak B xemocrate (cmotpute C. Altamirano et al.,
Biotechnol Prog. 2001 November-December; 17(6):1032-41), unu B COOTBETCTBUH C IPOLIECCOM
¢ nepuoandeckoi moanutkoit (Y. M. Huang et al., Biotechnol Prog. 2010 September-October;
26(5): 1400-10). Hampumep, KyJabTypy MOKHO IOANUTBHIBATH OJUH pa3 B JI€Hb, 4epe3 JIEHb,
KaXble TPU JHS WJIM MOXXHO IOJIUTBIBATh, KOTJA KOHLEHTpALUs KOHKPETHOrO KOMITOHEHTa
Cpenbl, MOHUTOPHHT KOTOPOTO IPOBOJIST, BEIXOAMT 32 MPeAesIbl HEOOXOIMMOro AHaIa3oHa.

[00105] Be3 kakux-muO0 OrpaHUYEHHH, MAHHOE HM300pEeTeHHE MOKHO MPAKTHYECKU
peanu3oBaTh C JKOOOW OqHOM WK Oojiee U3 psima 0a30BBIX Cpen WM MX KoMOWHarwii. ba3oBbie
cpensbl B 00IIeM cliy4ae U3BECTHBI B TAHHOW OOJNACTH TEXHUKHU U BKJIOYAOT, TOMUMO MPOYETO,
cpeny Urna MEME (munumaneHas nutarensHas cpena) (Eagle, Science, 1955, 112(3168):501-
504), cpeny Xoma F12 (Ham, Proc. Nat'l. Acad. Sci. USA, 1965, 53:288-293), cpeny F-12 K,
cpeny Hynvdekko, cpeny Wrna B monudukanuu ynsdekko (Proc. Natl. Acad. Sci. USA., 1952
August; 38(8): 747-752), DMEM/cpeny Xama F12 1:1, cpeay Tpoyamna T8, A2 (Holmes and
Wolf, Biophys. Biochem. Cytol., 1961, 10:389-401), cpeny BeiimayTa (Davidson and Waymouth,
Biochem. J., 1945, 39(2):188-199), cpeny Bunbsimca E (William’s et al., Exp. Cell Res., 1971,
69:105 et seq.), RPMI 1640 (Moore et al., 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
Ventrex HL-1, ansOymun-rnoOynunaoByto cpeny (Orr et al., Appl. Microbiol., 1973, 25(1):49-
54), cpeny RPMI-1640, cpeny RPMI-1641, cpeny Hynpbexko B monudukammu Mckoa, cpeny
MaxKos 5 A, cpeny JleiiboBuna L-15 u GeccbiBopoTounsle cpenpbl, Takue kak EX-CELL™

cepuu 300 (JRH Biosciences, Lenexa, Kans.), npoTaMuH-LIUHK-UHCYJIUHOBYIO cpeny (Weiss et
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al., 1974, matear CIIIA Ne 4072565), 6uotun-ponatHyto cpeny (Cartaya, 1978, US Re30985),
cpeny ¢ TpancheppuHOoM U kupHbIMEH kucioramu (Baker, 1982, marent CIIA Ne 4560655),
cpeny ¢ tpanceppuHoM-EGF (Hasegawa, 1982, matent CIIIA Ne 4615977; Chessebeuf, 1984,
nateHT CIIHA Ne 4786599) u npyrue xomOnHMpOoBaHHBIE cpenbl (cMoTpuTe Inlow, marent CIIIA
Ne 6048728; Drapeau, natent CLIIA Ne 7294484; Mather, narentr CIIIA Ne 5122469; Furukawa,
nateHt CIIIA Ne 5976833; Chen, marent CIIIA Ne 6180401; Chen, matent CIIIA Ne 5856179;
Etcheverry, matent CIIIA Ne 5705364, Etcheverry, matent CIIIA Ne 7666416, Ryll, mareHt
CIIIA Ne 6528286, Singh, matent CIIIA Ne 6924124, Luan, natent CIIIA Ne 7429491; u 1. 11.).

[00106] KneTouHyro KyJbTYpalbHYIO CpeNy Tak>Ke MOYKHO MOATHUTHIBATH MEPUOANUECKH
(KaK B TaK Ha3bIBAEMBIX KYJBTYpPax «C MEPUOAMYUECKOW MOIANMHUTKONY») C IOMOJHHUTEIbHBIMH
UHTPEIUEHTAMH, TAKUMH KaK TOJIHAMUHBI, WK 0€3 HUX, UM MOBBIIIEHHBIMI KOHIIEHTPALUSIMH
COEAMHEHUH, TAKMX KaK aMUHOKHCIIOTBI, COJIH, Caxapa, BUTAMHUHBI, TOPMOHBI, (JaKTOpPbI pOCTa,
Oydepsl, aHTUOMOTUKHU, JTUMHIIBI, CJIEAOBBIE 3JIEMEHTHI U T. 1., B 3aBUCUMOCTH OT TpeOOBaHUIA
NOJUIeXKAUX ~ KYJbTHBHPOBAHUIO KJIETOK MJIM HEOOXOOUMBIX MAapamMeTpoB  KIETOYHOTO
KYJIbTUBUPOBAHMUSL.

[00107] B ompeneneHHbIX acHeKTaX MOXKET MNPOUCXOAUTh HCTOLIEHUE KIJIETOYHOU
KYJIBTYPaJIbHONH CpeAbl B OTHOIIEHWH aMHUHOKHCIOT BO BpPeMsl BbIPAOOTKH PEKOMOWHAHTHOTO
Oenka, MpPH 3TOM JOTMOJHUTENbHOE A00ABIEHHE AMHUHOKHCIOT HE OOECIEeYHMBAIOT, WM K€
UCTOIIEHUE KJIETOYHON KYJbTYPAJIbHON CPEIbl MOKET «HE MPOUCXOAUTDHY, KOTrzla 00ECIeYBaOT
BOCTIOJIHEHHE UCTOIIEHHBIX aMUHOKHUCIIOT (KaK OIMCAHO HIDKE).

[00108] B onHOM BapuaHTe OCYLIECTBJIEHUS Cpella AOMOJHUTENBHO coaepkuT 100 MkM
+ 15 MkM opuutuna, unu 300 MxM =+ 45 mxM opuautuna, unu 600 MxM + 90 MM opHUTHHA,
wm aaxe 900 mxkM + 135 mMxM opautuHa. B npyrom BapuaHTe OCYyILECTBIEHHUs Cpena
COZIEP>KUT IO MeHbLIeH Mepe 0koso 29 MkM + 1 MkM OpHUTHHA, UK IO MEHBLIEH Mepe OKOJIO,
59 MkM =+ 12 MxM opnurtuHa, 80 MkM + 13 MkM OpHUTHHA, U IO MEHbIIEN Mepe OKOJIOo 296
MKM =+ 44 MxM OpHHUTHHA, UK 110 MeHBLIEN Mepe 0K0J0 593 MKkM + 89 MkM OpHUTHHA, WU 11O
MeHblIel Mepe okoJio 889 MkM + 133 mxkM opHuUTHHA.

[00109] B mnomonHseMyr Cpeay MOKHO HeoOs3aTebHO MN00aBJATh MyTPECLIMH.
ITyrpecunH ObUT BKIIFOUYEH B HU3KUX KOHIEHTpauusx Hanpumep 0,01-120 mr/i, kak KOMIIOHEHT B
HEKOTOPBIX COCTaBax KJIETOYHBIX KyJbTypalbHBIX cpen; cMoTpuTe, Hanpumep, WO
2005/028626, rne omucano 0,02-0,08 mr/n nyrpecuuna, nareHt CIITA Ne 5426699 (0,08 mr/n);
nareHT CIIIA Ne RE30985 (0,16 mr/m); marent CIIIA Ne 5811299 (0,27 mr/n); matent CIITA Ne
5122469 (0,5635 mr/n);, marent CIIIA Ne 5063157 (1 mr/m); WO 2008/154014 (7100 82 M -
“1000 mMxM), 3asBka Ha mateHt CIA Ne 2007/0212770 (0,5-30 mr/nm momuamuHa, 2 Mr/n
MyTPeCLUHA; 2 MI/J myTpecruHa+2 Mr/J OpHUTHHA, 2 MI/1 myTpeciuHa+10 Mr/m opHUTHHA).

[00110] B HekOTOpBIX BapuaHTaxX OCYLIECTBJICHHS B KJIETOUHYIO KYJIbTYPAJbHYIO CPEIy
TOTIOJIHUTENBHO JO0ABNSAIOT KOMOWHALMIO OPHUTHMHA W MyTPECLUHA, TMPU 3TOM MyTPECLUH
MOXET HAaXOAWTbCsl B KOHLEHTPALUU MO MeHbled Mmepe oT okono 150 go 720 mMxM. B
HEKOTOPBIX BapUAHTAaX OCYIIECTBJIEHUS B CpPEAy OMOJHHUTENbHO HOOABISAIOT IMyTPECLH B

KOHLIeHTpauuu oT okoJyio 170 no 230 MxM. B ogHOM BapuaHTe OCYLIECTBJIEHUS CPENA COAEPIKUT
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200 MxM =+ 30 MxM nyrtpecunna B gonojHenue k > 90 MxM + 15 MxM opnutuHa. B onHOM
BApHUAHTE OCYLIECTBJICHUs cpena conepkut < 186 MxM + 28 MkM nyTpeclHa B JONMOJHEHUE K
< 89 MM =+ 13 mMxM opauTuHa. B n1pyrom BapuaHTe OCYIUECTBJIEHHs Cpela COAEP:KUT > 186
MKM + 28 MkM nyTpeciuHa B gonojHeHue K > 89 MxkM + 13 MxM opuurtunHa. (CmoTpuTe
MesknyHapoaHyto nyonukaro Ne W02014/144198A1, onybnukoBannyo 18 centsiops 2014 r.,
KOTOpasi B IOJJHOM 00beMe BKJIFOUeHA B TAaHHBIH JOKYMEHT IIOCPEICTBOM CCBUIKH.)

[00111] B npyrux BapuaHTax OCYLIECTBJIEHUS OpPHUTHH IPHCYTCTBYET B Cpele B
KOHILIeHTpauuu B Auanaszone ot 0,09 + 0,014 MM no 0,9 + 0,14 MM, nanpumep 0,09 + 0,014 MM,
0,3 £ 0,05 mM, 0,6 £ 0,09 MM mimu 0,9 £ 0,14 MM opHuTHHA. B HEKOTOpPBIX BapuUaHTax
OCYLLIECTBJIEHUS] CpeAa TaKxKe Conep:kuT no menbuieil mepe 0,20 = 0,03 MM nyTtpecuuna. B
HEKOTOPBIX BApUAHTAaX OCYIUECTBJIECHUs JAOMOJHUTENbHBIM NYTPECUUH HAXOOUTCS B
KOHLIeHTpauuu B aAuanasone ot 0,20 + 0,03 MM no 0,714 £+ 0,11 mM, nanpumep 0,20 + 0,03 MM,
0,35+ 0,06 unu 0,714 + 0,11 MM nyTpecuuHa.

[00112] B mpyrux BapuaHTax OCYLIECTBJIEHHS B CpPeNy MOKHO NOOAaBJISTh TaypWUH B
KOHIEHTPAUH (BBIPAXKEHHON B MUJUTUMOJISIX Ha JIUTP) MO MeHbIneld mepe okojo 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 unu 10 MM.

[00113] B KynbTypaJbpHYH Cpeny MOXKHO NOOAaBJIATb pas3MUHbIE APYyrHe A00aBKH,
KOTOpblE€ W3BECTHBI CHENHMANNCTy B JaHHOH OOJNACTH TEXHUKH ISl JOMOJHUTEIHHOTO
ONpeneNeHusl COOTBETCTBYIOIIMX YCJIOBUNW. B ONpeneneHHbIX BapuUaHTaX OCYILUECTBIICHHUS
nobaBKa MOXKET PEACTABIATh COOO0M NOOAaBKyY acmaparuHa, OIMCAHHYIO B TaHHOM AOKyMeHTe. B
HEKOTOPBIX BApHAHTAaX OCYIIECTBJIEHHUsS B Cpeny MO0OaBISIOT CMECh AMUHOKHCIIOT, BHIOPAHHBIX
U3 TPYNINbl, COCTOSINEH M3 acCnapariHOBOM KUCJIOTBI, LIUCTEUHA, TIJIyTaAMHUHOBOWU KHCIIOTBI,
ITIMLMHA, JU3UHA, (peHNTaaHuHa, IPOJIMHA, CEpUHA, TPEOHUHA, BAIMHA, apTMHUHA, THCTUINHA,
acraparvHa, IiIyTaMUHa, alaHUHA, U30JIeHLNHA, JIefillnHa, METHOHWHA, TUPO3MHA U TpunrodaHa,
C LeNbI0 TNPEeNOTBPALICHUS] HCTOIIEHMS WU IO Mepe HeOOXOOMMOCTH JOTMOJHUTENIbHBIX
MUTATENIbHBIX BEIECTB (T. €. 0011ast MOAMUTKA).

[00114] B ogHOM BapuWaHTe OCYILIECTBJIEHHS B CPedy AOIMOJHHUTENBHO HOOABJISIOT OT
okojo 170 MxM no 175 MM Hykieo3uaoB. B ogHOM BapuaHTe OCYIIECTBIEHHS cpena
CONIEP’KUT TPOU3BOIHBIE MypHHA B OOINeN KOHLEHTpaluud Mo MeHbineil mepe 40 mMkM, mo
MeHblIel mepe 45 MkM, o menbuieil mepe 50 MkM, o MeHbLIel mepe 55 MKM, o MeHbLIeH
mepe 60 MkM, no MeHblnel Mepe 65 MkM, no Menswiel Mmepe 70 MM, o MeHnben Mepe 75
MKM, no menbiei mepe 80 MkM, no meHbluel Mepe 85 MkM, no menbliel mepe 90 MM, no
MeHblIen Mepe 95 MM, no menbiien mepe 100 MxM unu no menpuiein mepe 105 mMxM. B
OHOM BApUaHTE OCYIIECTBJICHUS cpeaa comepkut oT okojgo 100 mxkM mo 110 Mkm
NPOU3BOAHBIX MypuHAa. [IpoW3BOAHBIE NypHHAa BKIIOYAIOT TUIOKCAHTHH U HYKJIEO3U[bI
aA€HO3WH U TyaHO3UH. B ONHOM BapHMaHTe OCYLIECTBJICHHUsS Cpela COAEP>KUT MPOU3BOJHBIC
MUPUMHIUHA B O0IIel KOHLEeHTpauuu o MeHbinel Mmepe 30 MkM, 1o MeHbIel mepe 35 MKM,
no Mmesbliel mepe 40 MxM, no menbwen mepe 45 MkM, no meneswen mepe 50 MxM, no
MeHbLIen mepe 55 MkM, 1o Menben mepe 60 MkM unu no mensuiein mepe 65 MkM. B onnoM

BAPUAHTE OCYLIECTBJICHUSI Cpela COAEPKUT OT OKOJOo 65 MKM 1o 75 MKM NpPOM3BOAHBIX
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nupuMuanHa. [Ipon3BogHbIE NMHUPUMUIMHA BKJIIOYAIOT HYKJIEO3UIbl TUMHIWH, YPUIUH U
LUTUIUH. B KOHKpPETHOM BapuaHTE OCYLIECTBJIEHUS Cpela COAEPKUT aJ€HO3UH, T'yaHO3MH,
LUTUAWH, YPUAUH, TAMUIUH U TUTTOKCAHTHUH.

[00115] B nomonHeHue K BKJIIOYEHHIO JIFOOBIX M3 BBIMIEYKA3aHHBIX J00OABOK, B OJHOM
BAapPUAHTE OCYINECTBJIEHUS B CpPely IOMOJHUTENbHO A00ABISAIOT MUKPOMOJISIPHBIE KOJINYECTBA
JKUPHBIX KHCJIOT (WJIM TNPOM3BOIHBIX JKHPHBIX KHCJIOT) U TOKodepond. B omHOoM BapuaHTe
OCYLIECTBJICHHS JKUPHBIE KUCJIOTHI BKIIFOYAIOT MOOBIE OHY WK Oosee U3 JTMHOJIEBOH KUCIIOTHI,
JINHOJIEHOBOM KUCJIOTBI, THOKTOBOM KHUCJIOTBI, OJIEMHOBOW KHCJIOTBI, MaJbMUTHHOBON KHUCJIOTBI,
CTEapUHOBOM KHUCJIOTBI, apaXMHOBOM KHUCJOTHI, apaXxUAOHOBON KUCJIOTHI, JIAYPUHOBOW KHUCJIOTHI,
OereHoBOM KHCJIOThI, JE€KAHOBOM KHCJIOTBI, AOAE€KAHOBOM KHCJIOTBHI, TI'€KCAHOBOH KHCJIOTHI,
JIUTHOLIEPUHOBOW KUCJIOTBI, MUPUCTUHOBOM KHUCJIOTHI U OKTAHOBOW KUCJIOTHI. B 0iHOM BapuaHTe
OCYIIECTBIIEHHSI Cpea CONEPIKUT TOKO(EpOJI, IMHONEBYIO KHCIOTY U THOKTOBYEO KHCIIOTY.

[00116] B onHOM BapuaHTe OCYIIECTBJICHHUS B CpPEAy TaK)Ke MOXKHO JOTOJHUTEIBHO
n00aByATh CMECh BHUTAMHHOB, KOTOpash COACPKUT JPYyrHe MUTAaTelIbHbIE BELIECTBA U
HEe3aMEHHUMbIEC NTUTATENbHbIC BEINECTBA, B OOLIE KOHLEHTpAIMU N0 MeHbIIel mMepe okono 700
MKM win no MeHblied Mepe okojo 2 MM. B oaHOM BapuaHTe OCYIIECTBIEHUS CMECh
BUTAMHUHOB COIEPIKHUT ONHO Win Oojnee m3 D-OnotuHa, xjmopuna XonuHa, (OJHEeBOH KHUCIIOTHI,
MUOWHO3WTa, HuanuHamunga, nupugokcuH-HCl, D-nanTtoreHoBod kuciotrel (remu-Ca),
pudodnasuna, Tnamun-HCI, Buramuna B12 u 1. 1. B onHOM BapuaHTe OCYIIECTBIEHHSI CMECh
BUTAMHUHOB COZEPKUT Bce M3 D-OmoTnHa, xnmopuna xonuHa, (ponneBoil KHCIOThl, MUOWHO3HTA,
HuarmHamuna, nupunokcud-HCl, D-mantorenoBoit  kucnorsl (remu-Ca), pubodaBuHa,
tuamMuH-HCl u Butamunaa B12.

[00117] B KOHKpPETHOM BapuaHTE OCYIIECTBJICHMS KJIETOYHAsl KyJbTypajbHas cCpena
MOXET ObITh XUMUYECKH OIpeesieHa U MOXET COAep KaTh. CMECH aMUHOKHUCIIOT, 00CYKIaeMble
B nanHoM nokymenrte, CaCl, 2H,0; KCl; MgSO4; NaCl; Na,HPO,4 wnu npyrue ¢ocharHbie
conu;, nupysat, D-OuoTuH; Xnopun XxonuHa, (OJUEBYIO KHUCIOTY, MHOWHO3WT, HUALUHAMUT,
nupunokcuH-HCl; D-mantoreHoBy0 kucioty, pubodnasun; tTamuH-HCI, Butamun B12; p-
amuHOOeH30lHYI0 Kucnoty; sTanonamMuH-HCI;, monokcamep 188; DL-a-tokodepona docdar;
JIMHOJIEBYIO KUCIOTY; NaySeOs3; THOKTOBYIO KHCIJIOTY, OAMH WiH Oojee OydepoB U IIIIOKO3y; U
HeoOsI3aTeNIbHO a/IEHO3MH; T'YAaHO3WH, IUTUANH, YPUINH, THAMUANH; U TUTIOKCAaHTHH 2Na.

[00118] B omHOM BapuaHTe OCYUIECTBJICHUS HadaJbHAas OCMOJISUIBHOCTH CPEIbl IO
uszobperennro cocrapisier 200-500, 250-400, 275-350 wnm okojno 300 mOcm. Bo Bpemsi pocta
KJIETOK B Cpelie MO M300PETEHUIO U, B YACTHOCTH, TIOCJIE KaKOH-JTHOO MOAMUTKH B COOTBETCTBUU
C MPOTOKOJIOM MEPUOIUYECKON MOAMUTKU, OCMOJISIIBHOCTD KYJBTYpPbl MOXET IMOBBIIATHCS IO
okouo 350, 400, 450, 500 wiu go okoao 550 MmOcm.

[00119] B HekOTOpBIX BapuUaHTax OCYIIECTBJEHHUS, B KOTOPBIX OCMOJISJIBHOCTb CPEIbI
cocTaBisieT MeHee 4eM OKoJio 300, OCMONANIBHOCTE MOKHO KOPPEKTUPOBaTh A0 Okono 300
nobaByieHueM OHOW miu Oosee coneil B M30BITKE OTHOCHUTENBHO YKAa3aHHOTO Koju4ecTsa. B
OJTHOM BapHaHTE OCYIIECTBJIEHUS OCMOJIIIBHOCTD MOBBIIAKOT 0 HEOOXOAMMOIO YPOBHS MyTEM

no0aByeHUsI OAHOTO MM 0OJiee OCMOJIMTOB, BBIOPAHHBIX M3 XJIOPHIA HATPHs, XJIOPUAA Kaus,
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COJIU MAarHusi, COJM KaJIbLIUS, COJM AMHHOKHCIIOTBI, COJIU JKUPHOH KHUCJIOTHI, OukapOoHaTa
HaTpusi, kKapOoHaTa HaTpws, KapOOHATAa KajHs, XeJIaTopa, KOTOPIH MpencTaBisieT cOOOH COJb,
caxapa (Hampumep, TrajlaKTO3bl, TJFOKO3bI, €axaposbl, (QpPyKTO3bl, (PYKO3Bl U T. A.) U HUX
koMOuHauuu. B 0fTHOM BapuaHTe OCYIIECTBIIEHUSI OCMOJIUT AOOABIISIIOT B KOHLIGHTPALIMHU, BbIIIIE
€ro KOHIIEHTPALMH B KOMIIOHEHTE, YK€ MPHUCYTCTBYIOIIEM B OIpeneJeHHON cpene (Hampumep,
caxap n00aBNSIOT B KOHLEHTPALMH, BBIIIE KOHLEHTPALWH, YKA3aHHOW Ui CaXapHOTro
KOMITOHEHTA).

[00120] Kneroynasi KyJabTypa

[00121] B onHOM acriekTe U300peTeHHs MPeaJIoKeHa KIETOYHAsI KYJIbTypa, COAep Kariasi
KJIETOYHYIO JIMHHIO, SKCIPECCUPYIOIIYIO MPEICTABIISIFOIINI HHTEPEeC PeKOMOUHAHTHBIN OeJIoK B
KyJbType C noOaBjeHWEM acrapardHa, Kak OIMCAaHO B JAHHOM JOKyMeHTe. I[lpumepsr
KJIETOYHBIX JINHUH, KOTOPbIe OOBIYHO HCIOJB3YIOT JJISI TIOJYYEHHUs] PEKOMOMHAHTHBIX OEJIKOB,
BKJIFOYAIOT, IIOMHUMO TpoYero, nepsuunbie kiaetku, kietku BSC, knerku Hela, knerku HepG2,
kinerku LLC-MK, knerku CV-1, knerku COS, knetkn VERO, knerku MDBK, knerku MDCK,
knetku CRFK, xmerku RAF, xmerku RK, knerku TCMK-1, knerku LLCPK, xnerku PK15,
kinerku LLC-RK, knerku MDOK, knetkn BHK, xnetku BHK-21, knerku CHO, knerku CHO-
K1, xnetku NS-1, xnmerku MRC-5, knerku WI-38, knetku 3T3, knerku 293, knerku Per.Co u
KJIETKA KypPUHBIX 5MOpPHOHOB. B ONHOM BapWaHTe OCYIIECTBJICHHS KJIETOYHAS JIMHUS
npencraBisier coboit kierounyro JuHuro CHO wim omun win Gonee W3  HECKOJIBKUX
KoHKpeTHbIX BapuaHToB CHO, ONTUMH3HUPOBAHHBIX MJII KPYIMHOMACIITAOHOTO IOJYYEHUs
6enka, Hanpumep, CHO-K1.

[00122] Hpyroit acriekT n300peTeHusi OTHOCUTCS K CIOoco0aM KyJIbTUBUPOBAHUS KJIETOK
C mpuMeHeHHeM a00aBlieHHs aclmapariHa, Kak OMHCAHO B JAaHHOM JOKYMEHTE, MPH 3TOM
NPUMEHEHHEe TaKoro Mo0aBJIeHHUs] acrlaparuHa yCHUJIMBAET POCT SYKAPUOTUYECKHUX KJIETOK, B TO
K€ BpeMs yJydllash THTP OZHOrO Wiu Oojiee MPEACTaBISIFOIIUX HHTEPeC PEeKOMOWHAHTHBIX
OeNKkOB B TaKMX KJIETKaX U TOINEPKUBAS >KU3HECTIOCOOHOCTh KJIETOK, B YAaCTHOCTU 3a CYET
MPUMEHEHUsT Ha PaHHEW CTaAuu KJIETOYHOTO KYJIbTHBHPOBAHHS C MEPUONUYECKONU MOMIMUTKOU
W/WIM Ha TIO3JHEW CTaIuu KJIETOYHOTO KYJBTUBHPOBAHMS C MEPUOAUYECKON MOAMUTKOM, MO
CPaBHEHUIO C aHAJIOTHYHBIM CIOCOOOM ¢ 0oJjiee HU3KHUM KOJHMYECTBOM JOOaBJISIEMOTO
acmaparviHa Ha paHHeW W/WIM MO3JHEN CTaauu KJIETOYHOTO KYJIbTHBUPOBAHUS C TIEPUOAMYECKOM
HOINUTKOM.

[00123] B HEKOTOPBIX acMeKTax TUTP PEKOMOMHAHTHOTO OeJika yJIy4IIeH IO CPABHEHUIO
C KJIETKaMU, BBIPAIMBAeMbIMU C OOJiee HM3KUM KOJHYECTBOM JIOOABIISIEMOTO acmapariHa Ha
paHHEeH W/WIM NMO3IHEeH CTaauu KIETOUYHOrO KYJIBTHBHPOBAHUS C NMEPUOTUIECKON MOANUTKOMN. B
HEKOTOPBIX BAapUAHTAX OCYINECTBJICHHUS TUTP Oe€JiKa, IMOJy4aeMblii B KIIETOYHOW KYJIBTYE,
BBIpAIIBaeMOl ¢ OoJjiee HU3KUM KOJIHYECTBOM NI00aBJIIEMOrO acrapardHa Ha paHHEH W/Wim
MO3JHENH CTaJAuM KJIETOYHOrO KYJbTUBUPOBAHUS C MEPUONUYECKON MOAMUTKOM, SIBIIAETCS IO
MeHbLIENH Mepe Ha OKOJIO 4%, 10 MeHblIel Mepe Ha OKoso 5%, 1o MeHbIIeH Mepe Ha okoJio 6%,
MO MEHbLIEH Mepe Ha OKOJIO 7%, 1Mo MeHbIlel Mepe Ha OKoJio 8%, MO MeHbIIEN Mepe Ha OKOJIO

9%, no MeHblel Mepe Ha 0koio 10%, mo meHblueil Mepe Ha okoso 11%, o MeHblIel Mepe Ha
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okono 12%, no MeHbiuel Mepe Ha okosio 13%, mo meHbliei Mepe Ha okoJio 14%, nmo MeHbleH
Mepe Ha okosio 15%, mo meHbluel Mepe Ha okosio 16%, no meHbluell Mmepe Ha okojo 17%, mo
MeHblIel Mepe Ha okosio 18%, mo MeHbiel Mepe Ha okoio 19%, no meHblel Mepe Ha OKOJIO
20%, mo MeHblIei Mepe Ha okojo 21%, mo meHbinell mMepe Ha Okoyio 22% OoNbLINM, IO
MeHbLIeH Mepe Ha OKoJo 23% OonblinM, MO MeHblLIeH Mepe Ha OKoyo 24% OonbLINM, MO
MEHbLIeH Mepe Ha OKoJo 25% OonblinM, MO MeHbLIeH Mepe Ha OKoJo 206% OonbLInM, MO
MEeHbLIEH Mepe Ha OKoJo 27% OoibLInM, 1O MeHbIIeld Mepe Ha okoyo 28% OONMBIINM MM O
MeHbIIeH Mepe Ha OKoJIo 29% GonbLiuM, YeM TUTP (BbIXOA) Oeika B KIIETKAX, BHIPALIBAEMBIX C
0ojiee HU3KUM KOJHYECTBOM NOOABJISIEMOrO acnaparvHa Ha paHHEH W/WiIM TO3OHEH CTaauu
KJIETOYHOTO KyJbTHUBHUPOBAHUS C MEPUOJUYECKONH TMOAMUTKON. B HekoTopeix BapuaHTax
OCYIIECTBIIEHHs] TUTP Oelika, MOJy4aeMblli B KJIETOYHOH KyJIbType ¢ 10OaBICHUEM acraparnHa
10 N300PETEHUIO, MPEBBIIIACT TUTP AHAJOTMYHBIX WM UACHTUYHBIX KJIETOK, KYJIbTUBHPYEMBIX C
Oojee HM3KHUM KOJHYECTBOM NOOABISIEMOro acmaparriHa Ha paHHEH W/WiIM TO3IHEeH craauu
KJIETOYHOTO KyJIbTUBHUPOBAHUS C MEPUOJNYECKON MOAMUTKOM.

[00124] B HEKOTOPBIX acmekTax MPOUCXOANT YJIyYIIEHHE KJIETOYHOrO pocTa (Harmpumep,
CKOPOCTH Y/IBOEHHSI), TUIOTHOCTH JKU3HECTIOCOOHBIX KJIETOK, JKU3HECTIOCOOHOCTH KIJIETOK U HX
KOMOMHAIMHA TIO CPAaBHEHHWIO C KJIETKAMHM, BBIPAIIMBAEMBIMH C Ooliee HM3KHUM KOJHYECTBOM
n00aBJIsIEMOrO acraparniHa Ha paHHEW W/HIIHM MO3JAHEH CTaINH KIJIETOYHOTO KYJBTUBHPOBAHUS C
NEePUOJUYECKON MOATUTKOM.

[00125] B HEKOTOpBIX BapuUaHTaX OCYLIECTBJEHHUS CKOPOCTb YIABOEHUS KOJIMYECTBA
JKU3HECTIOCOOHBIX KJIETOK, KYJIBTHBHPYEMBIX C A00aBIEHHEM acmaparnHa Mo H300pEeTEeHHIO,
SIBJISIETCS] 110 MeHblel Mepe Ha 5%, no meHbluell Mepe Ha 6%, Mo MeHblIel Mepe Ha 7%, 1o
MeHblIel Mepe Ha 8%, mo MeHblel Mepe Ha 9%, 1o MeHblIel Mepe Ha 10%, o MeHbLIeH Mepe
Ha 11%, no meHbiueil Mepe Ha 12%, o meHblIel Mepe Ha 13%, no MeHbIueit mepe Ha 14%, no
MeHblIel Mepe Ha 15%, no menbliel mepe Ha 16%, mo MeHbluel Mepe Ha 17%, no MeHbluei
Mmepe Ha 18%, mo meHbiuel mepe Ha 19%, no menbueii Mepe Ha 20%, MO MeHbLIeH Mepe Ha
21%, no meHbleit mepe Ha 22%, no Menblueil Mmepe Ha 23%, mo MeHbluel Mepe Ha 24%, 1o
MeHblIel Mepe Ha 25%, mo MeHblIel Mepe Ha 26%, o MeHblIeil Mepe Ha 27%, O MeHbLIeH
mepe Ha 28%, mo MeHbluel mepe Ha 29%, no menbuell Mepe Ha 30%, Mo MeHblIell Mepe Ha
35%, no menbiueit mepe Ha 40%, no MeHblueil Mepe Ha 45%, o meHbiuell Mepe Ha 50%, o
MeHblIel Mepe Ha 55%, nmo MeHblieil Mepe Ha 60%, o MeHblieil Mepe Ha 70%, MO MeHbLIeH
mepe Ha 80%, no MeHbleil mepe Ha 90%, no meHbiueil Mmepe Ha 100% wnu no MeHblIel Mepe Ha
B 3 pasa Oonbliei, 4eM CKOPOCTh YABOEHHsI KOJNYECTBA KJIETOK, KYJbTHBHPYEMBIX C Oolee
HU3KHUM KOJIMYECTBOM J100aBIsIEMOro acrapariHa Ha paHHEH W/WITH MO3AHEN CTaaiH KJIETOYHOTO
KyJIbTUBUPOBAHUSI C MEPUOANYECKON MOANUTKON. B HEKOTOpBIX BapuaHTax OCYILIECTBJIECHMS
CKOPOCTb YABOEHHs KOJHYECTBA JKM3HECIOCOOHBIX KJIETOK, KYJIBTUBUPYEMBIX C JOOABICHHUEM
acrmaparmsa 1o uzobpereHuro, siBjsiercst Ha okoio 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29% unu 30% Oonpiuel, yem
CKOPOCTb YIBOEHUSI KOJMYECTBA YKU3HECIIOCOOHBIX KJIETOK, KYJBTUBHUPYEMBIX C Ooyiee HU3KUM

KOJIMYECTBOM J00aBJIIEeMOro acrnapariHa Ha paHHeW W/WIM TO3IHEH CTaAuu KJIETOYHOTO
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KyJIBbTUBUPOBAHUS C NEPUOAUYECKON MOAMUTKOM.

[00126] B HEeKOTOpBIX BapUaHTaX OCYLIECTBJICHUs BpPEMs yBOEHUS KOJIMUYECTBA AKTUBHO
LUPKYJIUPYIOLIUX KJIETOK MIIEKOMMTAIOLIErO COCTaBjsieT MeHee 4yeM 30 4JacoB, MeHee dyem 29
4acoB, MEHee ueM 28 4acoB, MeHee UeM 27 4acoB, MeHee ueM 26 4acoB, MEHee 4YeM 25 4acos,
MeHee yeM 24 yJaca, MeHee 4eM 23 yaca, MeHee deM 22 4daca, MeHee 4eM 21 4dac, meHee yem 20
4acoB, MeHee YeM 19 4yacoB miam MeHee yeM 18 4acoB mpu KyJbTHMBHPOBAHUH C JNOOABICHUEM
acraparvHa 1Mo H300peTeHUIO IO CPAaBHEHUIO C KIETKOH, KyJbTHBHPYEMOH c Oojiee HU3KUM
KOJIMYeCTBOM JOOABJISIEeMOr0 acrmapardiHa Ha paHHEH W/WiIKM TMO3JAHEH CTaguu KIETOYHOTO
KYJIBTUBUPOBAHMS C MEPUOANYECKON MOANMUTKON. B HEKOTOpBIX BapHaHTax OCYILECTBICHHUS
BpeMsl YABOEHUS KOJIMYECTBA AKTUBHO PACTYLIUX KJIETOK MJIEKOMUTAOLIErO COCTABISAET MEHEe
yeM 28 YacOB NpU KYyJIBTUBUPOBAHMHM C JOOABJICHHEM acraparvHa MO H300PETEeHHI0 TI0
CPAaBHEHHMIO C KIJIETKOH, KyJbTUBHUpYeMOH ¢ Oojieeé HHU3KUM KOJIMYECTBOM J10OABISIEMOIO
acriaparvHa Ha paHHEH W/MiH MO3AHEN CTauu KIETOYHOTO KYJIbTUBHPOBAHUS C IEPUOTUIECKOM
NOJAMUTKON. B HEKOTOpBIX BapuaHTax OCYINECTBIEHHUS BpeMs YIBOEHMsI KOJUYECTBa KJETOK
MJIEKOITUTAIOIIEr0 COcTaBisieT okojio 27 £ 1 dacos, okono 26 + 1 wacos, okono 25 £ 1 4acos,
okoJio 24 + 1 yacos, okono 23 + 1 yacos, okoJyio 22 £+ 1 yacoB unu okosio 21 £ 1 gacos npu
KYJIbTUBHPOBAHUN C NOOABJICHHEM acraparuHa Mo H300pETeHHIO MO CPaBHEHUIO C KIIETKOM,
KYJIBTUBHPYEMOH ¢ Oojiee HU3KMM KOJMYECTBOM NOOABIIIEMOro acrapardHa Ha paHHEW W/ HiH
MO3JHEH CTaAuHU KJIETOYHOIO KyJIbTUBUPOBAHUS C MEPUOJUYECKON NMOAMMUTKON. B HExkOTOpbIX
BApHAHTaX OCYLIECTBJIEHUs BpPeMsl YABOEHHUS KOJIMYECTBA AKTHUBHO LUPKYJIUPYIOLIMX KJIETOK
MJIEKOITUTAIOLIEr0 COCTAaBJsieT OKOJIO 24 + 1 9acoB MpH KyJbTUBHPOBAHUU C HOOABICHHEM
acriaparmHa 1o U300peTeHHI0 MO CPABHEHUIO C KJIETKaMH, KyJbTHBHPYEMBbIMU C OoJiee HU3KUM
KOJIMYECTBOM NO0ABISIEMOro acrapardHa Ha paHHeW W/WINM TO3JHEeH CTaauM KJIETOYHOTrO
KyJIBTUBUPOBAHMS C MEPUOAMYECKON MOANUTKON. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHMS
BpeMsi yABOEHHUs KOJMYECTBA AKTHBHO JENSAIIUXCS KIETOK MpPH KYyJBTUBUPOBAHUM C
noOaBjieHHEM acrapariHa 1o u300peTeHUIO SBISIETCS MO MeHbinel Mepe Ha 15%, mo MeHblei
Mmepe Ha 16%, mo meHsbiuel mepe Ha 17%, no menblueii Mepe Ha 18%, mo MeHblell Mepe Ha
19%, mo menbleli Mepe Ha 20% wnu 1o MeHblned Mepe Ha 25% MEHBIIMM, Y€M BpeMs
yIBOEHHsI KOJIMYECTBA aKTHBHO LHPKYJIHPYIOIIUX KJIETOK, KYJbTHBHPYEMBIX C Oojiee HH3KUM
KOJINYECTBOM JOOABISIEMOr0 aclapardiHa Ha paHHEH W/WIKM TMO3AHEH CTaguu KIJIETOYHOTO
KyJIBTUBUPOBAHUS C NEPUOAUYECKON MOAMUTKOM.

[00127] B oOTHOIIEHUU >KU3HECTIOCOOHOCTH KIIETOK, KJIETKH, KYJIBTHBHPYEMbIE C
nobaByieHHEM acraparuHa 1o H300pPEeTeHHI0, JEMOHCTPUPYIOT JKH3HECIIOCOOHOCTb, KOTOpast
sBJIsieTCs 10 MeHbluel Mepe Ha 10%, no MeHbiueil mepe Ha 15%, no MeHblIel Mmepe Ha 20%, o
MeHbleld Mepe Ha 25%, no MeHbuiei Mepe Ha 30%, no MeHbuieil Mepe Ha 35%, no MeHbluel
Mepe Ha 40%, no MeHblieil mepe Ha 45%, no MeHblieil mepe Ha 50%, Mo MeHbIIEH Mepe Ha,
55%, no menbiel Mepe Ha 60%, o MeHblel Mepe Ha 65%, no MeHbuiel mepe Ha 70%, o
MeHbleld Mepe Ha 75%, no Menbuied Mepe Ha 80%, o MeHbuieil Mepe Ha 85%, MO MeHbIuel
mepe Ha 90%, no MeHblueld mepe Ha 95%, no meHbluell Mepe Ha 99%, Mo MeHblIell Mepe Ha

100% wnu nmo MeHblnel Mepe Ha B 3 pasza Oounbluel, 4eM >KHU3HECIIOCOOHOCTh KIIETOK,
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KYJIBTUBHPYEMBIX ¢ OOJiee HU3KHM KOJMYECTBOM J00ABISIEMOro acraparvHa Ha paHHeW u/uim
MO3/IHEN CTaJAUU KJIETOYHOIO KYJIbTUBUPOBAHUS C NEPUOANYECKON NOAMUTKOM.

[00128] B mnpou3BOACTBEHHOM KyJbTYPAJIbHOM COCyAe MM OuopeakTope 0a30BYIO
KYJIBTYPAJIbHYIO CPeAy M KJIETKH NMOMEINAIOT B KYJbTYPalbHBIA cOCyx mociie (as3bl MOCEBHOM
KyJbTYpbl MJIU pOCTa. B omnpeneneHHbIX BapuaHTAaX OCYLIECTBJIEHHUS KJIETOUHBIN CyNEepHATAHT
WM KJIETOYHBIH JM3aT COOMPAIOT MOCHE MPOU3BOICTBEHHOIO KYJIBTUBHUpPOBaHUS. B nmpyrux
BapHUAHTAX OCYINECTBJICHHUS MPEICTABJSIOLINI HHTEPEC MOJUMENTU I WK OeJOK BBIACNSIOT U3
KYJIbTYPAJIbHONH CpeAbl MM KJIETOYHOIrO JIM3aTa, WM 4Yero-jiubo eme, B 3aBHCUMOCTH OT
JIOKAJTM3ALMU MTPEICTABISIOLIEr0 HHTEpeC Oellka, UCTIOIb3Ysl TEXHOJIOTUH, XOPOIIO U3BECTHBIC B
TaHHOHN 00JIaCTH TEXHUKH.

[00129] «KnerouHast TMHUS» OTHOCUTCS K KJIETKE WA KJIETKAMHU, KOTOPBIE MOTYYEHBI U3
KOHKpeTHOH JuHMM UG PEPEeHIPOBKH IMMOCPENCTBOM CEPUIHOTO IMACCHPOBAHUS  HIIH
CyOKYJIbTHBHPOBAHUS KJIETOK. TE€PMHUH «KJIETKWY» HCIOJIB3YIOT B3aHMO3aMEHSIEMO C TEPMHHOM
«KJIETOYHAS TIOMY JISILIUS.

[00130] TepmuH «KkJIeTKa» BKIOYAeT JIOOYI0 KIETKy, KOTOpas TOAXOIUT JUIs
SKCIPECCUH PEKOMOMHAHTHON MOCIIeIOBATEIbHOCTH HYKJIEHHOBOU KUCIIOTHI. KJIeTKM BKITFOYAOT
KJIETKH 53YKapHUOT, TaKHe€ KaK KJIETKH OTJIMYHBIX OT 4YeJOBEKAa JKUBOTHBIX, KIIETKH
MJIEKOTIUTAIOLINX, KJIETKU YeJOBeKa, KJIETKU NTHUL], KJIETKH HACEKOMBIX, KJIETKH APOXKEH WU
KJIETOYHbIC CIIMSHHS, TaKWe Kak, Hampumep, TMOPUIOMBI WM KBAaJIpOMBIL. B omnpeneireHHBIX
BApPUAHTAaX OCYIIECTBICHUs KJIETKa TIPEACTaBIsieT COOOH KIJIETKYy 4eloBeKa, O0e3bsiHBbI,
YeJIOBEKOOOpa3HOW 00e3bsiHbI, XOMsKa, KPbICBI IJIM MbIIOKA. B Apyrux BapuaHTax
OCYIIECTBIIEHHsI KJieTKa BbiOpaHa u3 cienyroumnx kierok: CHO (manpumep, CHO K1, DXB-11
CHO, Veggie-CHO), COS (nampumep, COS-7), knerka ceruatku, Vero, CV1, kinerka nmovyxku
(mampumep, HEK293, 293 EBNA, MSR 293, MDCK, HaK, BHK21), HeLa, HepG2, WI38,
MRC 5, Colo25, HB 8065, HL-60, mumdornurt, sHanpumep, Jurkat (T-numdornur) wnmu Daudi (B-
aumponnt), A431 (anmunepmanehas), CV-1, U937, 3T3, knerka L, xnerka C127, SP2/0, NS-0,
kinerka MMT, cTBosiOBasi KJieTKa, OMyXOJeBasl KJIETKA, U KJIETOYHOM JIMHUM, TOJYYEHHOW U3
BBIIIEYTIOMSIHYTBIX KJIETOK. B HEKOTOpBIX BapHaHTaxX OCYLIECTBIEHHs KJIETKAa COIAEP>KUT OAUH
win 0oJiee BUPYCHBIX T€HOB, HANIPUMEP, KJIETKA CETYATKH, KOTOpash SKCHPECCHPYET BUPYCHBIH
ren (Hampumep, kietka PER.CO6®). B HeKOTOphIX BapuaHTaX OCYLIECTBICHUS KJIETKA
npexacrasisier codoit knerky CHO. B npyrux BapuaHTax OCYINECTBJICHUS KJIETKA MPEICTABISET
coboti knetky CHO K1.

[00131] B d¢a3e BbIpaOOTKHM pPEeKOMOMHAHTHOTO OejiKa «KJIETOYHAas KyJbTypa C
NEePUOJNYECKON MNOAMUTKOW» WM «KyJIbTypa C NEPUOAUYECKON MNOMMUTKOW» OTHOCUTCS K
MEPUOANYECKON KyJIbType, B KOTOPOW B KYJbTYPaJbHBIA COCYZ CHadajia HOOABISIOT KIIETKH
JKUBOTHBIX U KYJbTYpPajbHYH0 CpeQy U OCYIIECTBJSIIOT MENJIEHHYIO MOAMUTKY KYJIBTYpPBI
JNOTIOJIHUTEbHBIMA ~ KYJIbTYPAJIbHbIMU  MUTATEJbHBIMU  BEIIECTBAMH, HEMPEPBIBHO  WUJIU
OTAENbHBIMHU IIaraMH, BO BPeMsl KyJbTUBHUPOBAHMSA, C NMEPUOIUIECKUM COOPOM KJIETOK H/HIIH
npoxykTa uiaM 0e3 Hero, mepen OKOHYAHHEM KyJIbTUBHpOBaHMs. KynbTypa ¢ mepuogudeckoit

MOANUTKON BKJIOYAET «IOJYHENPEPBIBHYIO KYJIBTYPY C MEPUOAUYECKON IMOANMUTKON», KOraa
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NEPUOIUYUECKH YIANSIOT BCKO KyJbTYpPYy (KOTOpas MOMKET COAep)kaTb KIETKH U Cpeay) U
3aMEHSIOT CBexel cpenoi. KynpTypa ¢ mepuoauyeckoil MOAMUTKON OTIMYAETCS OT MPOCTO
«TEepUOIUYECKON KYJbTYpBl», B KOTOPOH BC€ KOMIIOHEHTHI AJsl KyJBTUBUPOBAHMS KIJIETOK
(BKJTIOUast KJIETKM OSKUBOTHBIX M KYJbTYpaJibHble TIIHTATeNIbHbIE BELIECTBA) BHOCAT B
KyJbTYpajbHBIA COCYJ B Hauaje Mpolecca KyJbTUBUPOBAHUA B NEPUOAMYECKON KyJbType.
KynbTypa ¢ nepnoanyueckoi moaAmIuTKON MOKET HOMOIHUTEIBHO OTIMYATHCS OT Mepdy3HOHHOTO
KyJIBTUBUPOBAHMSI TIPU YCJIOBHUM, YTO CYIEPHATAHT HE YAAJSAIOT U3 KYJbTYPaJbHOIO COCYAa BO
BpeMsi mpoliecca, TOrAa Kak Mpu nep(y3nOHHOM KyJbTUBUPOBAHUM KJIETKH OrPAaHHYHBAIOT B
KYJIbTYpe MOCPENCTBOM, Hampumep, (GpHIbTpaluuu, a KyJbTYpPaJbHYI Cpeay HENpepbIBHO WIIH
NEePUOJUYECKH BHOCAT B KYJbTYPaJbHBIN COCYI U YAAIAIOT U3 Hero. IIpu 5ToM npeaycMoTpeHo
u3bsiTHe O0pa3LOB B LEISIX HCCICJOBAHUS BO BpEMsl KJIETOYHOTO KYJBTHBHUPOBAHUS C
nepuoauyeckod noanutkod. IIpoumecc ¢ mnepuoandeckoll MNOANUTKOW MPOAOIDKAKOT 10
OTIpeNeNeHNs TOCTHKEHUST MAKCHMaJIbHBIX padodyero oObeMa u/mim BeIpabOTKH Oerka.

[00132] B koHTeKCTe MOAHHOTO AOKYMEHTA BBIPAKEHHUE «HEMpPEpPbIBHAS KJIETOYHAs
KyJIbTypa» OTHOCUTCSI K METOJMKE, HCIOJIb3yeMOHN IJIs1 HEMPEpPhIBHOIO BBIPAIMBAHUS KIETOK,
00BIYHO B KOHKpETHOH (paze pocta. Hanpumep, eciin HeOOXOOMMO OCTOSIHHOE BHECEHUE KIIETOK
Wi HeoOXxonuma BbIPA0OTKAa KOHKPETHOTO MPEACTABISIFOINErO HHTEPEC IMOJNUNENTHAA WIIH
Oenka, KIETOYHYIO KYJIBTYPY MOXET OBbITb HEOOXOOUMO TMOANEPKHBATH B KOHKPETHOW (ase
pocta. Takum oOpa3om, ycioBUS HEOOXOAMMO MOCTOSSHHO MOHUTOPHTb M COOTBETCTBEHHO
KOPPEKTHPOBATH C LIENBIO MOAEPIKAHUSA KIETOK B 3TOH KOHKpETHOH (ase.

[00133] Omun acnekT H300pEeTeHHss OTHOCHUTCS K TIPOU3BOACTBEHHON KJIETOYHOM
KYJIBTYpe € TMEePUOAMYECKON MOAMMTKON, B KOTOPOI BbIpabaThiBaeTcsi M coOupaercs Oelok.
Ilepen nponykTuBHON (a3ol, kak mpaBuio, uner (asa pocra (Takke M3BECTHAs KaK ITOCEBHAs
CHCTEMa WUJIM MOCEBHAs KYJbTYpa), B KOTOPOH BCE KOMIIOHEHTHI KJIETOYHOTO KyJIbTUBHUPOBAHHUS
BHOCST B KyJBTYpaJbHbI COCYZ B Hadaje MpOLECCa KyJIbTUBUPOBAHUS, a 3aTEM KJIETOYHYIO
TOMYJISILHIO PAa3MHOKAIOT A0 TOTOBHOCTH JUIsl IPOM3BOACTBEHHOro Maciutaba. CrienoBaTesbHO,
KyJIbTYPaJbHbIM COCYl WMHOKYJIHMPYIOT KJIETKAaMU NpPH MNOAXOASALIEN IUIOTHOCTH IOCEBA AJIS
HA4aJIbHOTO KJIETOYHOTO POCTA B 3aBUCUMOCTH OT Ha4aJIbHOW KJIETOYHOM JIMHUM. B HEKOTOpBIX
acriekTax n10o0aBJIEHHE acTiaparuHa 1o u300peTeHHI0 MOXKHO UCIIONIb30BaTh C MPOU3BOACTBEHHON
KJIETOYHON KYyJBTYPOH C MEPUOAUYECKON MOAMUTKON, KaK IOMOJHUTEIBHO OMKHCAHO B TAHHOM
JNOKYMEHTE.

[00134] KynbTypanbHble COCYbl BKJIIOYAIOT, HO HE OTPaHUUYMBAIOTCS 3TUM, JYHOUHBIE
TUIaHIIEeThl, T-KOJOBI, meHKepHbIe KOJMOBI, COCYIbI ¢ TIEpEMEIINBAHIEM, BPAIIAOLINECS KOJOBI,
NI0JIO€ BOJIOKHO, 3pJuQTHBIE OMOpeakTopsl U T. M. [TOIXOASIIIUM KIETOUHBIM KYJIbTYPaJIbHBIM
cocynoM siBisieTcst Ouopeaktop. buopeakTtop oTHOCHTCS K JFOOOMY KYJBTYPaTbHOMY COCYIY,
KOTOPBI M3IOTOBJIEH WJIM CKOHCTPYUPOBAaH [UIsl YIPAaBJICHUS WM KOHTPOJS YCIOBUU
OKpy>Karomiel cpenpl. Takue KyJnbTypasbHbIE COCYABl XOPOLIO M3BECTHBI B JAHHOW oOmacTu
TEXHUKU.

[00135] IIpoueccel U CHUCTEMBI C HCIOJIb30BAHHEM OHOPEAaKTOPOB ObUIM pa3paboTaHBbI

A ONTUMH3AIIUHN F&3006M€Ha, nogavu AOCTATOYHOI'O  KOJU4YECTBAa KHCJIOpOAa  AJisA
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NOJJEpKaHUS poCcTa M MPOAYKTHUBHOCTU KkjeTok u s ynaigenuss CO,. IlonnepsxaHue
3¢ ¢pexkTuBHOCTH Tra3000MeHa SBIAETCS BAXHBIM KPUTEPUEM JJIsl TapaHTUU YCIELUIHOTO
MacIITaOUPOBaHMUSA KJIETOYHOH KyJnbTypel U BbIpaOoTKM Oenka. Takue CHCTEMBI XOpOIIO
M3BECTHBI CIIELUAIUCTY B JAHHOH 00JaCTH TEXHUKH.

[00136] B ogHOM BapuaHTe OCYLIECTBJICHHS cpeay NOOAaBISIOT uepe3 OINpeleseHHbIE
UHTEPBaJbl BO BpPEMsl KJIETOYHOrO KYJbTUBUPOBAHUS B COOTBETCTBUU C IPOLIECCOM C
NepHOANYECKON monnuTkoil. KynpTuBupoBaHHue ¢ MepuogMuecKoi MOAMUTKON B 00IeM ciiydae
U3BECTHO B JIAHHOW OOJIACTM TEXHMKH M TIPUMEHSIETCS Ui ONTHMH3ALUHU TOJNy4YeHUs: Oenka
(cmotpute Y. M. Huang et al., Biotechnol Prog. 2010 September-October; 26(5): 1400-10).
IIpoueccel ¢ nepuoaUYECKON MOANUTKON, KaK MPaBUIJIO, UCMONB3YIOT BO BpeMsi IPOAYKTUBHOMN
dbaszbl.

[00137] JIONONHUTENBHYIO MOAMUTKY MOXHO MPOBOAWTH TaK, YTOOBI OHA BKJIFOYAJA
JOMNOJIHUTEJIbHBIE MUTATENIbHbIE BEIECTBA, TAKUE KAK BUTAMHUHBI, aMHHOKHUCJIOTBI U ApPYIHe
MUTATEJIbHbIE BELIECTBA, ONMUCAHHBIE BBILIE B TAHHOM JOKYMEHTE, 4epe3 UHTEPBaJbl C 4YaCTOTOU
KOKIABIM J€Hb WIM Kaxable 2-3 1OHA B TEeUYEHHE IPOU3BOACTBEHHOIO KyJIbTUBHPOBAHUS.
JIOTIOTHUTENBHYIO  MONMUTKY MOXKHO MPOBOIUTH  (HOOABISIFOT  AOMOJHEHHYIO — Cpeny,
COZEPIKALIYIO MTUTAaTEIbHbBIE BEIECTBA) TI0 MEHbINEH Mepe 2 pas3a Wi 110 MeHbIIeH Mepe 8 pas B
TE€YEeHHE MPOU3BOACTBEHHOIO KYJBTUBHUPOBAHHS Ui 2-HENENbHOW Wi Oojiee KyibTypbl B
APYrOM BapHAHTE OCYLIECTBJICHHUS] AOMOJHUTENbHYIO MOAMUTKY MOXKHO IPOBOAUTH KAXKIbIN
J€Hb B TEYEHHUE KYJbTUBUPOBAaHUs. Takke NMpeayCMOTPEHBI aJbTEPHATUBHBIE CXE€MbI MOAMUTKU
KYJIBTYPBI.

[00138] /loOaByieHue AOMOJHUTENbHBIX AMHUHOKHCJIOT TaKXe MOXHO IMPOBOAWUTDH IS
o0ecriedeHNs HEHUCTOLIEHHONW Cpenbl, MPU 3TOM HCTOLIEHHblE aMHUHOKHCJIOTBHI ONPEAEINSIOT B
COOTBETCTBUH CO CIIOCOOAMM, W3BECTHBIMH B HAaHHOW OONACTM TEXHUKH WM OINHMCAHHbIMU B
JaHHOM pAokyMeHTe. Ilpm mnpuMeHeHuM 5TOH CXeMbl AOMOJHUTENbHbIE AMHHOKHCIIOTHI
TIOTIOJTHSIFOT MJTH JOOABJISIIOT Yepe3 HHTEPBAJIbI, IPEATIOUTUTEIBHO C YaCTOTON KayKIAbIN I€Hb HITH
Kaxaple 2-3 OHA B TEYEHHUE MPOU3BOJACTBEHHOIO KYJbTUBUPOBAHMS, B 3aBUCUMOCTH OT
ONpeneNeHnsl MCTOLIEHUST AaMHUHOKUCIOT. B OgHOM BapuaHTe OCYINECTBICHHS CMECh
JNOMNOJIHUTEbHBIX AMUHOKHUCIIOT AJIsl NOAAEPKaHUsI HEUCTOLEHHON KJIETOYHOW KYJBTYpPaJbHOU
cpensl AOOABISIOT B KYJbTYPY B HJIM NMPUMEPHO B A€Hb 1, B MM MPUMEPHO B ACHb 2, B WIH
MIPUMEPHO B AE€Hb 3, B WA IPUMEPHO B AE€Hb 4, B WM IPUMEPHO B JAE€Hb 5, B WM IPUMEPHO B
JeHb O, B WM NIPUMEPHO B A€Hb /, B WK IPUMEPHO B A€Hb 8, B WIM IPUMEPHO B A€Hb 9, B WK
npuMepHO B AeHb 10, B unu npuMepHo B AeHb 11, B Uiy npuMepHo B AeHb 12, B Wiy NpUMEpPHO
B JIeHb 13 W B WJIM MPUMEPHO B NeHb 14 nisi 2-HemenbHOW uiu Ooyiee KyJnbTypbl Taxke
MIPEeNYyCMOTPEHBI ATbTEPHATUBHBIE CXEMBbI NOAMUTKU KYJIBTYPBI.

[00139] Dykapuornueckue kieTku, Takue kak kierku CHO, MOXHO KynbTHBHpPOBaTh B
MEJIKOMACIITa0HBIX KYJIbTypax, HanmpuMmep B 125 My KOHTeHHepax, COIepIKalIuX OKOJIO 25 MII
cpeapl, 250 Mn kOHTeiHepax, coxep:kamux OT okojgo 50 mo 100 mn cpenbr, 250 mn
KOHTeHepax, coaepkamux oT okoio 150 no 240 mu cpenpl, S00 Myt KOHTEHHEpPax, COAEPKALNX

or okonmo 100 mo 200 mn cpembl. B anmpTepHaTMBHOM BapuaHTe KyJbTYPbl MOTYT OBIThH
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KpynHoMaciTabHbIMu, Hanpumep B 1000 M koHTeHHepax, cogeprkamux ot okoso 300 xo 1000
Mma cpenpl, 3000 M koHTEMHEpax, coaepxkamux ot 0koiao 500 mu no 3000 ma cpener, 8000 mn
KOHTelHepax, cogepskamux oT okosno 2000 mu no 8000 mu cpensr, u 15000 mMn kOHTElHEpax,
coxepxkamux oxkoso ot 4000 min mo 15000 mn cpenbl. KynpTypbl ajst NpOM3BOACTBA MOTYT
comepkatb 10000 5 cpenbl uimm Gonee. KpynHomaciutaOHble KJIETOYHBIE KYJIBTYpPbI, HAPHMEP
AN KIMHUYECKOrO IPOM3BOACTBA OENKOBBIX TEPANEBTUYECKUX CPEACTB, Kak IPaBUIIO,
NOANEPKUBAIOT B TEYEHHWE MAHEH MM JaXke He[edb, IOKa KJIETKH BbIpaOaThIBAIOT
HeoOxonumblii(e) Oenok(ku). B TeueHHe 5TOro BpPeMEHH KYyJIbTYPY MOXKHO JIOTOJHSITh
KOHLIEHTPUPOBAHHOW MOJANMUTOYHOM  Cpefol, coneprkalleil KOMIIOHEHTBI, Takue Kak
MUTATEJIbHBIC BEIECTBA U AMHHOKHUCIIOTHI, KOTOPBIE MOTPEOIISFOTCSI BO BPEMS KYJIbTHBHPOBAHUSI.
KoHuenTprpoBaHHasi MOAMMUTOYHAS Cpella MOXKET ObITh OCHOBAaHA Ha JIFOOOM COCTaBe KJIETOYHON
KYJIbTYpaJIbHOH cpenpl. Takash KOHLEHTPHPOBAHHAs MOIMHUTOYHAS CPeda MOXKET COIepKaTh
OOJBITMHCTBO KOMIIOHEHTOB KJIETOYHOH KyJBTYpPaJbHOH Cpeabl Ha YPOBHE, HAIpPUMEP, OKOJIO
5%, 6%, 7%, 8%, 9% 10%, 12x, 14x, 16%, 20x%, 30%, 50x, 100%, 200%, 400%, 600%, 800% umu naxe
okono 1000x oOT HMX HOPMaIbHOTO MNPUMEHAEMOro KojaudecTBa. KOHLEHTpUpPOBaHHBIE
NOANHUTOYHbIE CPEAbl YacTO HCIIOJNB3YIOT B IPOLIECCAX KYJIBTUBUPOBAHUS C TMEPUOTUYECKOM
HOIIUTKOM.

[00140] B HeKOTOpBIX BapHaHTAaX OCYLIECTBIEHUS B KJIETOYHYIO KYJBTYPYy MOKHO
JOTIOJIHUTEIbHO NO0aBNATh «I00aBKH IO HEOOXOOUMOCTH», TakKe€ H3BECTHbIE Kak MOOaBKH,
UHTPEIUEHTHI N0 HEOOXOIMMOCTH MU XUMHUYECKHE BEILIECTBA 10 HEOOXOAMMOCTH, BO BpeMs
pocTa KJIETOK Wi BbIpaboTku Oenka. J[oO6aBku mo HeOOXOMMMOCTH BKITIOHYAIOT JIFOOBIE OTMH WJIH
bonee pakTopoB pocTa WK Apyrux Oenkos, Oydep, UCTOYHUK SHEPTUH, COJIb, AaMHHOKHCIIOTY,
Metaia U xemarop. Jlpyrue Oenky BKJIIOYAIOT TpaHcheppuH u anbOymuH. DakTopbl pocra,
KOTOpBIE BKJIIOYAIOT LIUTOKUHBI M XEMOKHHBI, B OOIIEM Cilyyae W3BECTHBI B JAHHOW o0yacTu
TEXHUKH KaK CTHMYJHPYIOIINE POCT KJIETOK WIIM, B HEKOTOPBIX Cy4asx, AU((epeHIHpPOBKY
kJeTok. @akTop pocta 0OBIMHO MpeACTaBisieT coOol Oesok (Harmpumep, UHCYJINH), HeOObIIONH
NenTHA WM CTEepPOUAHBIH TOpMOH, Takod kak scrpored, DHEA, tecrocrepon u T. m. B
HEKOTOPBIX Cly4asix (PaKTOp pPOCTa MOXKET MPEIACTaBIATh COOOH HENPUPOIHOE XUMHYECKOEe
BEIIIECTBO, KOTOPOE CIOCOOCTBYET Mposudepanun KJIETOK WU BbIpaboTke Oenka, Takoe Kak,
Hanpumep, Tterparuapodonar (THF), merorpekcar u T. n. HeorpaHudmBaroimue mpUMepHI
OenKOBBIX M NEeNTUAHBIX  (PAKTOPOB  pOCTa  BKJIOYAIOT  AHTHONO3THHBL,  KOCTHBIE
mopdorenernueckue Oenku (BMP), Heiiporpodudecknii ¢akrop romosHoro mosra (BDNF),
snuaepmanbHbii dakrop pocta (EGF), spurponostun (EPO), dakrop pocra ¢ubpobnactos
(FGF), uetiporpoduueckuii ¢akrop rimmaiapHoU kietouHou jguann (GDNF), rpaHynonuTapHbIii
KOJIOHUECTUMYJIUPYIOIINHI dbakTop (G-CSF), rPaHyJIOLUTAPHO-MaKpOodaraibHbIH
kosnoHuectTumympyromui pakrop (GM-CSF), dakrop pocta u nudpdpepenuuposku 9 (GDF9),
dakrop pocra remaronutoB (HGF), dakrop pocra u3 rematromer (HDGF), wunCynuH,
uHcynuHononoOHbl ¢aktop pocra (IGF), crumynupyroumii murpaunio (Gaxkrop, MUOCTATHH
(GDE-8), ¢axrop pocra nepsoB (NGF) u npyrue HeiiporpoduHbl, TpoMOOIUTAPHBIN (BakTOp
pocra (PDGF), tpombonostun (TPO), Tpancopmupyromuii dakrop pocra anbspa (TGF-a),
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tpancopmupyrommuii pakrop pocra dera (TGF-B), pakrop Hekposa omyxoneit anbda (TNF-a),
dakrop pocra cocyaucroro sHporenus (VEGF), aroHucroB curHajibHOro myTH Wwhnt,
riateHTapHslil pakrop pocra (PIGF), ¢peranpueiii Obrunii comarorponus (FBS), nuarepneiikun-1
(IL-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7 u 1. n. B onHOM BapuaHTe OCYILECTBJICHUS B
KJIETOYHYIO KYJBTYPAIbHYIO Cpeny MO HeOOXOANMOCTH NOOABISIOT NOMOJHHUTENBHBIN (akTop
pocTa MHCYJIMH. B OZHOM BapuaHTe OCYyINECTBIEHUs KOHLIEHTpalMs WHCYJHMHA B Cpefe, T. €.
KOJIMYECTBO MHCYJIMHA B KJIETOYHOH KyJNbTYpPaJbHOH cpene mocjie NoOaBIeHUs, COCTABIISET OT
oko10 0,1 MxM go 10 MxM.

[00141] Bydeprsr B oOmem ciydae WU3BECTHbI B JaHHOH oOmacty TexHHWKH. JlaHHOE
n300peTeHre He OrpaHHYeHO KAKMM-JTHOO KOHKpPEeTHbIM Oydepom wmmu Oydepamu, mpu 3TOM
m000i CrenuamiucT B AaHHOW OOJacTH TEXHHKH MOXKET BbIOpaTh moxaxomsmue Oydep wim
OydepHyO cucTeMy Uisi IPUMEHEHUS ¢ KOHKPETHOUW KJIETOYHOW JIMHUEH, BbIpaOaThIBAIOIIEH
KOHKpeTHbI Oenok. B omHOM BapuaHTe ocCymecTBieHus no00aBo4HbId Oydep 1o
HeoOxomumocTtu npencrasisier codoit NaHCOs;. B apyrom Bapuante ocymectsieHust Oydep
npexacrasisier codorr [DIIDC. B apyrux BapmaHTax OCYIIECTBIIEHHs 10OaBOYHBIA Oydep 1o
HeoOxomumocTtu conep:kut kak NaHCO3, Tak u I'OI1OC.

[00142] McTOYHHUKH SHEPTUU IJIsl IPUMEHEHHsI B KauecTBe H0OABKH MO HEOOXOIUMOCTH
B KJIETOUHOH KYJIbTYPE TAK)KE€ XOPOILIO N3BECTHBI B JAHHOW OOJIACTH TeXHUKH. be3 orpaHndenus,
B OHOM BapHaHTE OCYILIECTBICHHUs A00ABISEMBbIH 1O HEOOXOOUMOCTH HCTOYHUK 3HEPTUU
npeacrasisier coboil rmoko3y. C  y4eroM KOHKPETHbIX M creuupuueckux TpeOOBaHUI
KOHKPETHOH KJIETOYHOH JIMHUU U BbIpabaThIBAEMOro Oeska, B OAHOM BapHAHTE OCYIIECTBIICHHS
TJIFOKO3y MOJKHO J00aBISTH B KOHLEHTpauuu oT okoso 1 no 20 MM B cpeme. B HekoTophIx
Clly4asix MIIFOKO3y MOKHO JOOABIISITh Ha BBICOKHX YPOBHSX 20 I/J1 MK BBILIE.

[00143] XenaTopbl Tak)ke XOPOIIO U3BECTHBI B 00JIACTH KJIETOYHOTO KYJIbTHBUPOBAHHS U
nonydenuss Oenka. Jurmapar terpanatpust OJITA u uurpar npencraBisitor coOOH JBa
OOIIENPHUHATHIX XEJIaTOPa, UCIIOJIb3YeMbIX B TAHHON OONACTH TEXHUKH, XOTSI MPU MPAKTHUECKOM
peanu3aluu 3TOro M300peTeHHsT MOXKHO MPHMEHSTh Ipyrue Xejaaropbl. B OmHOM BapuaHTe
OCYIIECTBJIEHHUs] OOABOYHBIH Xe€IaTop MO HEOOXOOUMOCTH MPENCTaBNsieT COOOW TUruapaT
terpaHatpusi OJ[TA. B onHOM BapuaHTe OCYIIECTBJICHHS AO0aBOYHBIH XemaTop IO
HEOOXOIMMOCTH TPEACTABIISIET CO00M nuTpar, Takoi kak NazCeHsO7.

[00144] B onHOM BapuWaHTE OCYIIECTBJICHHS B KJIETOYHYIO KYJIbTYPAJbHYIO Cpeay Iio
HEOOXOIMMOCTH MOYKHO NOOaBJIATh OAHY HJIM Oojiee MOOABOUHBIX AMHHOKHCIOT B KauecTBE
UCTOYHHKA SHEPTUH, TAKHX KakK, HalpuMep, INIyTaMUH. B OMHOM BapHaHTE OCYINECTBIICHUS B
KJIETOUHYIO KYJBbTYPAJbHYIO Cpeny O HEOOXOOUMOCTH MOOABISIOT TIIYTAMHUH B KOHEUHOH
KOHLIEHTpauuu ot okoio 1 MM no 13 MM.

[00145] Hpyrue noGaBku 1O HEOOXOAMMOCTH BKIIIOYAIOT OAHY WM Oojiee coiei
pa3IMUYHBIX METANJIOB, TAKUX KaK COJIM Kejie3a, HUKeNs, LIMHKAa U Meau. B ogHOM BapuaHTe
OCYIIECTBIIEHHSI B KJIIETOYHYIO KYJIbTYPAJIbHYIO Cpeay A00aBJISAIOT OAHO WK Ooniee U3 Cyibdara
Menu, cynbdaTa LIMHKA, XJIOPUA JKelle3a U CyJibhaTa HUKEJISL.

[00146] BeipadoTka Oejika
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[00147] B ompeneneHHBIX acMeKTax B HACTOSIIEM M300PETEHHUH MPEIJIOKEHbI CIIOCOOBI
YIYYIIEHUs] TPOU3BOIUTEIPHOCTH KJIETOUHOTO KyJIBTUBUPOBAHUS, BKJIHOUAs YJIy4ILIEHHE TUTPA
PEeKOMOMHAHTHOTO OeJika, MPU MOJYYSHHH PEeKOMOUHAHTHOrO Oejika MyTeM KYJIbTHBHPOBAHHS
SYKaPUOTHUECKUX KJIETOK. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJIEHUS 3YKAPUOTUYECKHUE KJIETKU
comepaT  CTaOWJIBHO  HMHTErPUPOBAHHYID  HYKJIEHHOBYIO  KHCIOTY,  KOZHMPYIOLIYIO
pekoMOMHAHTHBIN Oelok. B Apyrux BapuaHTax OCYLIECTBJIEHHs CIOCOOBI MO H300pETEHHIO
00eCcrneunBaT yay4IleHHe KIETOYHOTrO pocTa (Harmpumep, CKOPOCTU YIABOEHHS), TUIOTHOCTH
’KU3HECTIOCOOHBIX KJIETOK, YKH3HECITOCOOHOCTH KJIETOK U UX KOMOMHAIIHIA.

[00148] B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHUS CIIOCOOBI MO M300PETEHUIO BKIIFOYAIOT
npoBefieHHe J00aBJIeHUsT aclaparuHa 1Mo MU300PETEeHUI0;, KYJbTUBHPOBAHHE 3YKAPUOTUYECKUX
KJIETOK ¢  no0aBJieHHeM  acmaparvHa,  OKCIPECCHI)  MPENCTABJSIFOIIEr0  HHTEPeC
PeKOMOMHAHTHOTO Oejlka U3 3YKAPUOTHYECKUX KJIETOK W TMOJyueHue Oojiee BBICOKOrO THUTpa
peKOMOMHAHTHOTO OeNlka W3 JYKAPUOTHYECKHX KJIETOK, KYJbTHBHPYEMBIX C IOOABICHHEM
acriaparvta, 1o CpaBHEHUIO C AHAJOTUYHBIMHU WM UICHTUYHBIMHU 3YKaPUOTHIECKUMHU KJIETKaMHU,
KyJIbTUBHPYEMbIMH ¢ OoOJiee HU3KHUM KOJUYECTBOM JOOABIISIEMOrO acmaparuHa wid 0es
no0aBJsieMOro acrapariHa Ha paHHEeW W/WJIM MO3MHEH CTaIuH KJIETOYHOTO KYJIbTHBHPOBAHUS C
NEePUOJUYECKON MOAUTKOM.

[00149] B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHUS] BBIXOJ WJIH TUTP BbIPAOATHIBAEMOTO
Oeyika, KOTOPBIM MOKHO BBIpaXKaTh B IpaMMax OEJIKOBOrO MPOAYKTA Ha JIUTP KYJIbTYPAIbHOU
Cpenbl, U3 KJIETOK, KYJbTUBUPYEMBIX ¢ 10OaBJIEHHEM acraparuHa 1mo u300peTeHHI0, COCTaBIISIET
no mesblei mMepe 100 mr/mn, mo menbiuel Mepe 1 r/n, mo meHblIei mepe 1,2 /1, Mo MeHbIIEH
mepe 1,4 r/n, mo menbiel mepe 1,6 /11, mo MeHbiueit mepe 1,8 r/1, mo MenbLeit Mepe 2 /7, 1o
MeHbIIel Mepe 2,5 1/, mo MeHbleit Mepe 3 /71, no MeHbIuei mepe, 3,5 /11, o MeHblIeH Mepe 4
/1, IO MeHbLIei Mepe 4,5 1/1, o MeHblIel Mepe S I/J1, Mo MeHbLIeH Mepe 5,5 /11, o MeHbIIeH
Mmepe 6 1/, mo MeHbIueil Mepe 6,5 1/, Mo MeHblued Mepe 7 /11, o MeHblIel Mepe 7,5 /1, 1o
MeHbIIel Mepe 8 I/J1, Mo MeHblel Mepe 8,5 /i1, Mo MeHblnel Mepe 9 /11, Mo MeHbIel mMepe 9,5
r/n, mo meHbIned mepe 10 /i1, mo MeHbluel Mepe 15 r/n win o MenbLiel mepe 20 /.

[00150] B HEeKOTOpPBIX BapHaHTaX OCYIIECTBICHUS TUTP Oelka, MoJy4aeMoro u3 KJIETOK,
KYJIbTUBHPYEMBIX ¢ TOOABIIEHUEM acraparuHa 1o u300peTeHHIO, SIBJISIETCS 10 MEHBINEH Mepe Ha
ok0J10 2%, IO MeHbIIIeH Mepe Ha 0KOJI0 3%, MO MeHbIIeH Mepe Ha OKOJIO 4%, IO MEHBIIEH Mepe
Ha okoJio 5%, o mMeHblIel Mepe Ha okoJio 6%, Mo MeHbIIeH Mepe Ha OKOJIO 7%, MO MEHbIIEH
Mepe Ha okono 8%, 1Mo MeHblIell Mepe Ha okojio 9%, mo MeHbiner Mepe Ha okoio 10%, mo
MeHblel Mepe Ha okoso 11%, mo MeHblieil Mepe Ha okojio 12%, Mo MeHblleld Mepe Ha OKOJIO
13%, o meHbinei Mepe Ha okoio 14%, mo MeHbIe Mepe Ha 0koJIo 15%, mo MeHbIIelH Mepe Ha
okoyo 16%, mo MeHbinel Mepe Ha okosio 17%, mo meHblei Mmepe Ha okoJio 18%, mo MeHbIeH
Mepe Ha okoyio 19%, no mesbluell Mepe Ha okoJio 20%, mo mMeHbluell Mepe Ha okojio 21%, mo
MeHbIIIeH Mepe Ha okoJio 22%, Mo MeHbInel Mepe Ha Okojo 23% OoNbIIuM, 1O MEHBIIESH Mepe
Ha OKOJIO 24% OonpluM, 1Mo MeHbIIeH Mepe Ha okoso 25% OonbLInM, 1Mo MeHbLIEH Mepe Ha
0Kk0J10 26% OONBLINM, 10 MEHBIIEeH Mepe Ha OKOJIO 27% OOoNbILINM, IO MEHbIIEH Mepe Ha OKOJIO

28% OOJBIIMM WM IO MEHBIIEH Mepe Ha OKOJIO 29% OoybplIuM, 4eM TUTP (BBIXOZ) IJIA
2
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AHAJIOTHYHBIX WM WIASHTUYHBIX KJIETOK, KYJbTUBHUPYEMBIX C OoJieé HU3KHM KOJUYECTBOM
no0aBJsieMOro acraparviHa uin 0e3 go0aBisieMOro acrnapardHa Ha paHHEW W/WIM TMO3OHEH
CTaJUH KJIETOYHOT'O KYJIbTUBUPOBAHUS C MEPUOTUIECKON MOITUTKOMN.

[00151] B HekOoTOpBIX BapuaHTaxX OCYILIECTBJICHUS TUTP (BbIXOA) Oenka Il KIJIETOK
MUJIEKOTIUTAIOIIETO, KYJbTHBUPYEMBIX C NOOABJICHHEM aclaparrHa Mo WU300pPETEeHHIO, SIBJISETCS
no MeHbIneit Mmepe Ha 100 Mr/n, mo menblueit mepe Ha 0,5 /1, Mo MeHblueil Mepe Ha 1 /71, O
MeHblIel Mepe Ha 1,2 r/1, mo mMeHblueid mepe Ha 1,4 1/, mo menblueil mepe Ha 1,6 /71, To
MeHblIIel Mepe Ha 1,8 /i1, mo MeHblnel Mepe Ha 2 I/J1, IO MeHblel Mepe Ha 2,5 /71 OONbIINM,
4yeM TUTP OeJika JJisl aHAIOTUYHBIX WM UICHTHYHBIX KJIETOK, KYyJbTHBHPYEMBIX C O0jiee HU3KUM
KOJINYE€CTBOM J00aBISIEMOrO acnaparuia win 6e3 1o0aBisseMoro acnaparuiHa Ha paHHEW W/HiH
MO3JHEN CTaANM KJIETOYHOIO KyJIbTUBUPOBAHUS C NEPUOANIECKON MOAMUTKOMN.

[00152] CrnocoObl 1Mo HM300pPETEHUI0 NMPUMEHHMBbI I YJIYYIICHHUs] TONy4YeHHs! Oenka
MIOCPEICTBOM MPOILIECCOB KJIETOUHOTO KYJIbTUBUPOBaHUs. KI€TOUHBIE JIMHUH, UCMOIB3yEMbIC B
n300pEeTEeHNH, MOKHO T€HETHUECKH KOHCTPYUPOBATh JISl SKCIPECCHH PEKOMOWHAHTHOTO OenKa,
NPEACTABISIIOIEr0 KOMMEPYECKHI MM HAy4YHbI HHTepec. | eHeTHueckoe KOHCTPYHPOBAHHE
KJIETOYHBbIX JIMHUH BKJIIOYAaeT TpaHC(heKkumoo, TpaHCHOPMAIMIO WM TPAHCAYKLHUIO KIETOK
PEKOMOMHAHTHOH TOJIMHYKJIEOTHIHOM MOJIEKYJOH WJIM HHOE U3MEHEeHue (Harmpumep,
NOCPEACTBOM  TOMOJIOTMYHOW PEKOMOWHAIMM W TE€HHOW AaKTUBALMU WM  CIUSHHS
PEKOMOMHAHTHOHN KJIETKH C HEPEKOMOMHAHTHOHN KJIETKOM), HAPaBJIEHHOE Ha TO, YTOOBI KJIETKa-
XO35IMH ~ 3KCIIpeccupoBaia HEOOXOAMMBIH  pekoMOMHaHTHBI — moymmenTtuna.  CrocoOwl
TEHETHYECKOrO0  KOHCTPYHPOBAHHMS KJIETOK WIM KIETOYHBIX JIMHUH JUISI  SKCIPECCHH
NPEACTABIISIIOIEr0 HHTEPEC MOJMIENTHIA XOPOLIO U3BECTHBI CIIELMANNCTaM B JaHHOHW o0nactu
TEeXHUKU, HAIPUMeEp, Pa3JIMYHble TEXHOJOrnu npomunoctpuposanbl B Current Protocols in
Molecular Biology. Ausubel et al., eds. (Wiley & Sons, New York, 1988, u exexBapTaibHble
obHoBieHus); 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.
OOwmpHBI BBIOOP KIETOYHBIX JIMHUMW, MOAXOIAIIMX IJISi POCTa B KYJbType, JOCTYIEH OT
AMEpUKaHCKOW KOJUIEKLIMU THIIOBBIX KyJbTyp (Manaccac, BUpIKUHUS) MU KOMMEpPYECKHX
TIOCTABIIHUKOB.

[00153] B  HEKOTOpPBIX  BapHaHTaX  OCYLIECTBJIEHHs  OEJNKOBBIH  MPOIYKT
(mpencraBisOIUE UHTEpEC OENOK) MpencTaBisieT COOOW aHTUTENO, YeJIOBEUEeCKOe aHTHUTENO,
I'YMaHM3UPOBAHHOE  AHTUTENIO, XHMEPHOE  AHTHTEJO, MOHOKJOHAJIbHOE  AHTHTEIO,
MyJbTHCTIE(HYECKOEe aHTHTENO, Oucnenuduyueckoe aHTHUTENO, AaHTUTCHCBS3BIBAOIIUI
(parMeHT aHTHTENA, OAHOLETIOUEYHOE AHTUTEIIO, TUATENIO, TPHATENIO WIN TETPaTeNo, pparMeHT
Fab wmu ¢parment F(ab')2, anrtureno IgD, anturteno IgE, antureno IgM, antureno IgG,
anrureno IgG1, antureno IgG2, antureno IgG3, antureno IgG4 nnn nx komOuHanuu. B ogHOM
BapHaHTe OCYILIECTBJICHHUs aHTUTEJO MpeactapisieT codoit antureno IgGl. B onHom Bapuante
OCYIIECTBIIEHHs] AHTHUTENO TNpeacTaBisier coboii antureno IgG2. B omHOM Bapuante
OCYIIECTBIIEHHsI AHTHUTENO TMpencTaBisier coOoit anTtureno IgG4. B omHOoM BapuanTe

OCYIIECTBIICHHs] AHTUTENO NpeacTaBisier coboii xumepHoe anruteno I1gG2/IgG4. B omnom
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BapHUaHTE OCYINECTBJIEHUS aHTUTENIO IpencTaBisier codoit xumepHoe antuteno IgG2/IgGl. B
OJHOM BapUAaHTE OCYLIECTBICHUs AaHTUTENO IMPEACTABIsET COOOW XHUMEPHOE AaHTHUTENO
I1gG2/1gG1/1gG4.

[00154] B HexkOTOpBIX BapHaHTaX OCYIIECTBJIEHUS AHTUTENO BBIOPAHO M3 TPYIIIbL,
cocrosimeil W3 aHTHTeNa K Oenky 3amporpaMMHpOBaHHON rubenn kieTok 1 (Hampumep,
antutena k PD1, onucanHoro B myGnukarmu 3asBku Ha nateHT CIIIA Ne US2015/0203579A1),
aHTUTENa K JIMUraHay Oesika 3armporpaMMHpOBaHHON rudenu kierok 1 (Hampumep, aHTUTENa K
PD-L1, onucannoro B nybnukanuu 3asBku Ha nateHt CIITA Ne US2015/0203580A1), antutena
k DII4, anTuTena x aHruonmosTuHy-2 (Hampumep, antutensa k ANG2, ONMHUCAHHOTO B MAaTEHTE
CIOA Ne 9402898), anturena Kk mogoOHOMY aHTMOMOATHHY Oenky 3 (Hampumep, aHTUTeNa K
AngPtl3, onucannoro B marente CIIIA Ne 9018356), anTuTeNna K perenTopy TpOMOOIIUTAPHOTO
dakropa pocra (Hampumep, antutena k PDGFR, onucannoro B marente CIITA Ne 9265827),
anturena k Erb3, anturena x peuenTtopy npomaktuHa (Hampumep, aHtutena K PRLR,
ormucanHoro B mareHte CIIA Ne 9302015), aHTHTena K KOMIIOHEHTY KOMIUIEMEHTa S
(mampumep, anturena k CS5, ommcanHoro B nyOnukaumu 3asBku Ha mnateHT CILIA Ne
US2015/0313194A1), anturena k TNF, anTuTeNna k penentopy SnuaepMaibHOro Gakropa pocra
(marmmpumep, anturena k EGFR, omucannoro B marenre CIIIA Ne 9132192, munm aHTHTENa K
EGFRVIIIL, onucannoro B nyOnumkanmu 3asiBku Ha mareHT CIIHA Ne US2015/0259423A1),
aHTHUTENa K IPONPOTEHHOBOH KOHBEpTa3e CyOTHNIM3WH/KEKCHH 9 (Hampumep, aHTUTeNna K
PCSK9, omucannoro B natenre CIIIA Ne 8062640 u nybnukanmu 3asBku Ha nateHT CIITA Ne
US2014/0044730A1), anturena k ¢pakropy pocta u nuddepeHmpoBku 8 (Hampumep, aHTUTENA
k GDF8, Tak:ke U3BECTHOrO Kak aHTUTEJIO K MHOCTATHUHY, OonucaHHOro B nareHtrax CIITA NeNe
8871209 umm 9260515), anturena k Erb3, antutena x rimokaroHoBoMy perentopy (Hampumep,
aututena kK GCGR, onmcanHoro B nyOnukammsx 3asBok Ha mnateHT CIIIA  NeNe
US2015/0337045A1 nmm US2016/0075778A1), anturena k VEGF, anturena x IL1R, antutena
K penentopy unrepiieiikuna 4 (Hampumep, anturena k IL4R, onucaHHOro B myOnMKaIuu 3asBKH
Ha nateHT CIIIA Ne 8062640 unu marentax CIIIA NeNe 8735095 mnu 8945559), anturena k
peuientopy uHTepiieiikuna 6 (Hanpumep, anturena k IL6R, onucannoro B mateHtax CIITA NeNo
7582298, 8043617 wnu 9173880), anturena k IL1, anturena k IL2, anturena x IL3, anTuTena
IL4, anturena x ILS, anturena k IL6, anturena k IL7, anTutrena x wuHTEpaelkuHy 33
(mampumep, anturena k IL33, ommcanHoro B myOnukanusx 3asBok Ha mateHT CIITA NeNe
US2014/0271658A1 wmmm US2014/0271642A1), antutena k kinacrepy auddepeHIupoBku 3
(marmpumep, anturena k CD3, onucanHoro B mybOnukanusx 3asBok Ha mareHT CIIIA NeNe
US2014/0088295A1 u US20150266966A1, u B 3asBke CIIHA Ne 62/222605), anturena x
knactepy auddepenmuporku 20 (Hampumep, anturena k CD20, omucaHHOrO B MyOJIHKAIUSX
3asBok Ha mateHT CIITA NeNe US2014/0088295A1 u US20150266966A1, u B natente CIIIA Ne
7879984), antutena k CD19, anturena x CD28, anturena k knacrepy auddeperumposku 48
(marpumep, anturena k CD48, omucanHoro B marente CIIIA Ne 9228014), antutena k Fel dl
(marmpumep, onucanHoro B nareHte CIIIA Ne 9079948), antuTena Kk BUpyCy I'PHUIIIA, aHTHTENA K

pecupaTOPHO-CUHIUTHAILHOMY BUpyCy (Hampumep, aHtutena K RSV, ommcaHHoro B
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nyOmukanun 3asBku Ha nateHT CIHIA Ne US2014/0271653Al1), anTHTEna K pecHHpPaTOpHO-
cuHIuTHANIBEHOMY BHpyCy Cpennero Bocroka (nampumep, anturena kK MERS-CoV, onncansoro
B nyOsmkanuu 3asiBku Ha mareHt CIIIA Ne US2015/0337029A1), antutena x Bupycy 20ona
(Hampumep, omucaHHoro B myOnmkanuu 3asBku Ha mateHT CIHIA Ne US2016/0215040),
aHTUTENa K BUPYCY 3MKa, aHTUTENA K BHPYCY TSDKEJIOro OCTPOro PEeCIMpaTOpPHOrO CHHIpOMA
(SARS) (nampumep, antutena k SARS-CoV, anturena k COVID-19 (Hanpumep, aHTHUTENa K
SARS-CoV-2), anTHrena K reHy akTuBaiuu JuMpouuTo 3 (Hanpumep, anturena k LAG3 wiu
anturena k CD223), antutena k ¢akropy pocra HepBoB (Hampumep anturena k NGF,
onucaHHoro B myoOnukanmu 3asBku Ha mateHT CIITA Ne US2016/0017029 u martentrax CIIA
NeNe 8309088 u 9353176) u anTHTENA K aKTUBUHY A. B HEKOTOpPBIX BapHaHTaX OCYIIECTBIICHUS
oucnerppuyeckoe aHTUTENIO BEIOPAHO U3 TPYMIIbI, COCTOALICH U3 ONCTIeNU(HUECKOro aHTUTeNa
k CD3xCD20 (onucanHoro B myOnukarusix 3asBok Ha mateHT CIITA NeNe US2014/0088295A1
u US20150266966A1), Oucnenuduueckoro antutena k CD3xmynuny 16 (Hampumep,
oucnermduueckoro anturena k CD3xMucl6) un ducnenndudeckoro anrurena k CD3 xmpocrar-
cneun(puIeckoMy MeMOpaHHOMY aHTUTEeHy (HampuMmep, Oucnennpuveckoro aHTHUTENa K
CD3xPSMA). B omHOM BapuaHTe OCYIIECTBICHHSI TIPEICTABISIIOIINN HHTEpEeC OEJIOK CONEPIKHT
KOMOHWHALIHIO JTFOOBIX M3 BBIIIETPUBEIEHHBIX OCJTKOB.

[00155] B HEKOTOpBIX BapHAHTAX OCYIIECTBICHHUS MPEACTABIISIOIUN HHTEpeC OeoK
BbIOpPAaH W3 TPYMIbI, COCTOSINEH W3 aHTHUTENAa K BUPYCY TIPHUINA, aHTUTENAa K PECHUPATOPHO-
CHHLIMTHAJIBHOMY BUpPYCY (Hampumep, aHTuTena kK RSV, onucanHoro B myOnukanuy 3asBKU Ha
narenT CIJA Ne US2014/0271653A1), aHtuTena K pecnupaTOPHO-CHHLUTHAIBHOMY BHUPYCY
Cpennero Bocroka (nHanpumep, antutena kK MERS-CoV, onucanHoro B myOauKanuy 3asiBKA Ha
nareHT CIITA Ne US2015/0337029A1), anturena x Bupycy 20ona (Hampumep, OMMCAHHOTO B
nyOaukauuy 3asBku Ha nmateHT CIITA Ne US2016/0215040), anturena k BUpycy 3uKa, aHTHTENa
K BHUPYCY TSDKEJIOro OCTpOro pecmupatopHoro cuuapoma (SARS) (Hampumep, aHTHTENa K
SARS-CoV, anturena k COVID-19 (nanpumep, anturena k SARS-CoV-2). B oqHoM BapuaHTe
OCYIIECTBJICHUS] TPEACTABISIONINN HMHTEpeC OeNOK COAEepPKUT KOMOHMHAIMIO JIFOOBIX U3
BBILIETIPUBEIEHHBIX OCJIKOB.

[00156] B onHOM BapuwaHTe OCYIIECTBIIEHUs MPEACTABISIONINN UHTepec OeNoK BhIOpaH
U3 TPYIIbL, COCTOsIIEeW U3 anupokymaba, capuiaymadba, ¢acuHymada, HecBakymada,
nynuiaymabda, TpeBorpymada, 3BuHaKymada U puHykyMaba. B onHOM BapuaHTe OCYyIIECTBIICHHUS
NPEACTABISIIOIUN HHTEpEeC OENOK COAEPKUT KOMOWHAIMIO JFOOBIX W3 BBIICTIPHBEIEHHbBIX
OenKoB.

[00157] B onHOM BapuaHTe OCYIIECTBICHUS MPENCTABJSIONINN HHTEpeC Oeok
NpEeACTaBisieT COOOH PEKOMOMHAHTHBIN O€NOoK, KOTOopblid comepkutr Fc-¢pparmeHT u apyroi
nomeH (Hampumep, Fc-cnuteiii Oenok). B HEKOTOpPBIX BapuaHTax OCyLIeCTBIeHUs Fc-CiauThiil
OeNok mpencTaBisieT COOOW pelenTOpHbI Fc-ciuThbiii 60K, KOTOPBIA CONEPIKUT ONUH WJIH
Oojiee BHEKJIETOUHBIX JOMEHOB peLenTopa, cBsasaHHoro ¢ Fc-¢parmentom. B HekoTophIx
BapHUaHTax OCyLIeCTBJIEHUs Fc-pparMeHT conepkuT mapHUPHYIO 001acTh, 32 KOTOPOH CIENyoT

nomenbl CH2 u CH3 IgG. B HexkoTOpBIX BapuaHTaxX OCYLIECTBJICHUs peLenTopHbiil Fc-cauTelii
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OeNoK CONEepKUT IBE WM Ooyiee pasHBIX LEMEeH peLenTopa, KOTOpPble CBA3BIBAIOTCS C OJHUM
JMTaHIOM WM HecKoJbkuMH Jjurannamu. Hampumep, Fc-cnuteiii Oenok npeacrasisier coboit
o6enmok TRAP, Takoil kak, Hampumep, JoBymnka IL-1 (Hampumep, pUIIOHALENT, KOTOPBIA
COIEPKUT JHraHacesi3bBaromyo obnacte IL-1RACP, coutyio ¢ BHekserounoit obmactero II-
IR1, couroit ¢ Fc uz hlgG1l; cmorpute marent CIIIA Ne 6927004, KOTOpbIi B IOJHOM 00BbeEMe
BKJIIOYEH B JaHHBIH JOKYMEHT mnocpeacTtBoM ccbiiku) wim joymky VEGF (manpumep,
aduubepuent unm ziv-adpaubepuent, kotopeiii cogepxxut nomen 2 Ig VEGF-peuenropa Fltl,
ciuteiii ¢ nomeHoMm 3 Ig VEGF-peuenropa Flk1, ciuteim ¢ Fc u3 hIgGl;, cMoTpure maTeHThI
CIIOA NeNe 7087411 wm 7279159). B npyrux BapuaHTax ocyiiecTBieHusi Fc-cautbii Oenok
npencrapisier coboit  ScFv-Fc-cnuthiii  O0eslok, KOTOPBIM COAEP:KUT OOWH Wik OoJjee
AHTUTCHCBS3BIBAIOIIMX JIOMEHOB, TaKUX Kak BapuaOenabHbIH (PpParMeHT TSDKEJNIOH Lenmu |
BapuadeTbHBINA (PparMEHT JIETKOU LI, aHTUTENa, CBsi3aHHOTO ¢ Fe-pparmentom.

[00158] CHoBa, HacTosiiee U300pETeHHE HE OTPAHMYEHO KOHKPETHBIM THUIIOM KJIETKH
Iy BbIpAOOTKH peKOMOMHAHTHOro Oenka. IIpuMepsl THIOB KJIETOK, MOIXOMSIIUX JJIS
BbIPAOOTKH pEKOMOMHAHTHOTO O€JKa, BKIIFOYAIOT KJIETKH MIIEKOMHUTAOLINX, KIETKA HACEKOMBIX,
KJIETKH TNTHL, KJIETKH OakTepwii W KJIEeTKU Apoxoked. Kierku moryr mpencraBisitb coOoi
CTBOJIOBbIE KJIETKH WJIM PEKOMOMHAHTHBIE KJIETKH, TPaHC(HOPMUPOBAHHBIE BEKTOPOM IS
SKCIIPECCUN PEKOMOMHAHTHOTO T€Ha, WM KIETKH, TPaHCQUIMPOBAHHBIE BHPYCOM IS
BbIPAOOTKM  BHPYCHBIX  NponykToB. Kierkm  Moryr comepkaTb  PEeKOMOWHAHTHYIO
I€TEPOJIOTUYHYIO TIOJIMHYKJICOTUAHYK KOHCTPYKLMIO, KOTOpas KOAMPYET NPeNCTaBIISIOLIUI
uHTEpec OenoK. JTa KOHCTPYKLIMS MOXKET IMPEACTABIATh COOON 3MHMCOMY MIIH XK€ OHAa MOJKET
OBITH 3JIEMEHTOM, KOTOPBIN (PU3NYECKH MHTErPUPOBAH B I'€HOM KieTkU. KieTku Taxke MOryT
BbIpaOaThIBaTh  INPEACTABIAIOIIMNA  HHTEpeC O€NOK B  OTCYTCTBUM  I'eTE€POJIOTMYHOMN
HOJIMIIENTUAHON KOHCTPYKLHH, KOAUPYIOIeil 5ToT Oenok. Jpyrumu cioBamu, KJIETKa MOXKET
€CTEeCTBEHHBIM 00pa30M KOJUPOBATH NPENCTABISIIOIINI HHTEepec Oenok, Hampumep, Kak B-
KJIeTKa, BbIpaOaThiBarolias aHTUTEN0. KileTku Takke MOTYT MPeACTaBisiTh cOOOM MepBHYHBIE
KJIETKH, TAKHE KaK KJIETKU KYPUHBIX SMOPUOHOB, HJTH NTEPBUYHBIE KJIETOUHBIE TUHHH.

[00159] ITpumeps! npumeHuMbIx kinetok Britodaror CHO, COS, knerky cerdatku, Vero,
CV1, knerky nouku, HeLa, HepG2, WI38, MRC 5, Colo25, HB 8065, HL-60, numdorur, A431,
CV-1, U937, 3T3, knerky L, knerky C127, SP2/0, NS-0, knetky MMT, CTBOJIOBYIO KIIETKY,
ONyXOJIEBYIO KJIETKY W KIETOYHYIO JIMHHUIO, MOJIyYEHHYI) WJI BBIIEYIIOMSHYTBIX KJIETOK. B
Pa3NUYHBIX BApPHAHTAX OCYIIECTBIICHHs KJIETOYHAsI JIMHHUS TNPENCTaBJsET COOOH MpPOM3BOIHOE
kierok CHO, takoe kak CHO-K1, CHO DUX B-11, CHO DG-44, Veggie-CHO, GS-CHO, S-
CHO, unu mytanTtHblie nuann CHO lec.

[00160] IIpomykTuBHyr0 a3y MOXKHO TPOBOAUTH IpU JHOOOM  Maciitabe
KYJIbTUBHPOBAHUS, OT INEHKEPHBIX KOJNO WM MeImKoB wave 10 250 mu OuopeakTopoB, -0
OJHOJIUTPOBBIX OHOPEAKTOPOB M A0 KPYIMHOMACIITAOHBIX MPOMBIIIJIEHHBIX OHOPEaKTOPOB.
Ananornuno, ¢a3zy pasMHOXKEHHS B IIOCEBHOM CHCTEME MOXKHO IPOBOAUTH IPH JHOOOM
Maciitabe KyJbTUBHPOBAHHUS, OT MICWKEPHbIX KOJIO WM MEmKoB wave 10 250 wmu

OMOpeakToOpOB, IO ONHONUTPOBBIX HIIM Oosee KpymHbIX OuopeakTopoB. KpynHomaciraOHbIH
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IpOIECC MOXKHO MPOBOIUTH B 00beMe OT okosio 100 gurpo mo 20000 nutpos mmu Oonee. [l
KOHTPOJIsI BBIPAOOTKH OeNka MOXKHO HCIOJNB30BaTh OAMH WM Oojee mokasaTenell, Takux Kak
TEeMIEepPaTyPHBIM CABHUI WM XUMUYecKass HHAYKIHs. Da3a pocTa MOXKET IPOUCXOIUTH MPH OoJiee
BBICOKOW TeMmIieparype, 4YeM TpOu3BOACTBeHHas (asa. Hampumep, ¢dasa pocra moxer
NPOMCXOUTh MpHU NepBoil Temmnepatype ot okoso 35°C no 38 °C, B mpousBoxacTBeHHas (asza
MOXET MPOMCXOAMNTH MPU BTOPOH Temmepatype oT okoso 29°C no 37 °C, HeoOs3aTenbHO OT
okoso 30°C mp 36°C mmm ot okoso 30°C no 34 °C. Kpome Toro, MOXHO 100aBISITH XUMHYIECKH
UHIYKTOPBI BBIPAOOTKH, Takue Kak kodeuH, OyTupar, TaMOKCU(EH, 3CTPOreH, TETPALMKJIUH,
OOKCUIIMKJIMH U rekcameTwienOucaneramuny (HMBA), omHOBpeMeHHO, OO WM TOCTe
TeMIepaTypHOro casura. Eciu MHIYKTOpBI NOOABISIFOT TOCHE TEMIIEPaTypHOrO CABHIa, HMX
MOJKHO JOOABJISITh B T€YEHHE OT ONHOTO 4Yaca IO MATH AHEH MOCie TeMIEepaTypHOrO CABHIA,
HampuMep OT OJHOro 10 JBYX AHEHl Mocie TemmepaTypHOro ciasura. IIpou3BOICTBEHHBIE
KJIETOYHbIE KYJIBTYpPbl MOXKHO MOJAEPKUBATH B BUJAE KYJIbTYPaJbHOW CUCTEMBI C HETIPEPHIBHOM
MIOJIIMUTKOM, Kak B Xxemoctate (cmotpute C. Altamirano et al., 2001, Bbilie), WM B COOTBETCTBUU
C TpoleccoM ¢ nepuoaudeckoi noamutkoi (Huang, 2010, Bbime).

[00161] Hacrosituee n3odpereHre He OrpaHUYEHO IO 00beMy KOHKPETHBIMHU BapUAHTAMU
OCYIIECTBJIEHUs, OINHUCAHHBIMU B JAaHHOM JOKYMEHTE, KOTOpble IpeJHa3Ha4deHbl IS
WUIIOCTPAlMA  OTAENIbHBIX ~ aCMEKTOB WJIM  BapUAHTOB  OCYLIECTBIEHHS H300pEeTeHHs.
DyYHKIIMOHAIBHO 3SKBHUBAJIEHTHBIE CIMOCOOBI M KOMITOHEHTBI BXOIAT B O0BEM H300pETEHHUSL.
Paznuunbie Mopupukanuu u300peTeHHs] B AOMOJIHEHHWE K ONMUCAHHBIM B JTAHHOM JOKYMEHTE
ABIIIOTCS] OYEBUHBIMU JUISI CIIELIMAJIMCTOB B JJAHHOHN OOJNACTH TEXHUKHU U3 BBILIETIPHUBEIEHHOTO
OTUCAHMS M MPUIIATAOIUXCS rpaduueckux MarepuaoB. Takue MOIU(pHUKALMK BXOIAT B 00bEM
n300peTeHus!.

[00162] Bce mnyOnmukamuy, yrMOMHHaeMble B TEKCTE€ 3TOTO W300peTEHUs, B IOJHOM
o0beMe BKITFOUEHBI B JAHHBIN JOKYMEHT ITOCPEACTBOM CCBUIKH.

IMPUMEPBI

[00163] Cnenyromue npuMepbl NPUBEAEHBI UCKIIOUUTEIPHO B UJUTFOCTPATUBHBIX LIEJISX
U He MOAPA3yMEBAIOT OrPaHUYEHHS 00beMa U300pETEHUSI.

[00164] METOJOJIOTHSI KYJbTUBHPOBAHHA C MNEPHOJIUYECKON
HOANUTKOM

[00165] Kak omucaHO B JaHHOM IOKYMEHTE, OTPab0OTKY MEPUOAUYECKON IMOAMUTKH
MPOBOASAT C MOMOIIBK) ABTOMATHU3UPOBAHHON 24-MOJOCHON CHUCTE€Mbl MapajuieNIbHBIX
ounopeakropo  AMBR250. BreicokonpouspoautenbHass pabouas craHuuss  AMBR250
o0ecrieuynBaeT MHTEIPUPOBAHHBIN MapajUIeNbHBI KOHTPOJIb 24 OXHOPA30BBIX OHOPEAKTOPOB.
Konkpernee, AMBR250 (24-nonocHast) mpencraBisieT coOOH MOJHOCTBIO HMHTErPHUPOBAHHYIO
BBICOKOTIPOM3BOANTENBHYIO CHUCTEMY, KOTOpas COCTOMT U3 24 OHOpPEeakTOpOB, KaKAbIH C
MaKCHUMaJIbHBIM padounm obobeMoM 250 MiI, C MOJHOCTHIO aBTOMATH3MPOBAHHBIM KOHTPOJIEM H
napajjielbHbIM TPOBEIEHHEM IPOLECCOB KJETOUHOrO KyJbTUBHpOBaHMs. (ObOecrneunBaeTcs
VH/IUBUAYAJIbHBIA HETPEPbIBHBIN KOHTPOJIb U MOHUTOPHHI IS K&KIOr0 cocyna OuopeakTopa,

BKJIFOUAsl TEMIIEpaTypy, CkopocTb ummnesuepa, pH, pacreopennsiii kucnopoxn (PK), anamms
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oTpaboTaHHOrOo Traza. Jrta cucrtemMa O00eCrednBaeT TIOJHOCTBIO ABTOMATH3MPOBAHHBIE
HAIOJIHEHHE, HHOKYJIILNIO, OTOOp mpod U moanuTky. B cucteme ncnonp3yroTcs OHOpPEakTopsl ¢
UMIIeJUIEpaMH, a30rnofauell 4yepes pachpenenuTeNlb WM CBOOOIHOE BEpXHEE MPOCTPAHCTBO,
3ongamu pH u PK u 10 yeTeipex TuHUM NOANUTKY.

[00166] Ilpu ocymecTBieHuH pa3pabOTaHHON CTPATErHH MOANUTKU IO HACTOSIIEMY
u3obperenunto 6uopeaktopst AMBR250 (Sartorious Stedim) ucnone3yroT ¢ pabounm oObeMoM
1o 250 mn. Mcnonb3yroT coOCTBEHHbIE XMMHUYECKH ONpeneeHHble 0a30Bble M MOAIUTOYHbIE
cpenel. IloamurouHble cpenpl W CTPATErdd MOANMUTKH OTIMYAKOTCS MEXAY KIETOYHBIMU
auHUSIMH. TloanUTKY TFOKO30H OCYIIECTBIJISIIOT €XKEJHEBHO M KOHTPOJHPYIOT YPOBHHM Ha
OCHOBAaHMUM Lienel. bruopeakTopel MHOKYJUPYIOT KJIETOYHON KyJbTYpOil. YPOBEHb KHCIOPOIA
NOJAEPKUBAIOT MOCPEACTBOM KOHTPOJISA, IPU 3TOM BO BpeMsl UCCJIEOBAHUM YUCTBIN KUCIOPOA
n00aBJISIOT 4Yepe3 pachpefeNuTeNb INpPU Pa3HOW CKOpPOCTH TMoToKa. AHamormyHo, pH
NOJ/IePKUBAIOT MOCPENCTBOM KOHTpouisi ¢ OapborupoBannem CO, anst BepxHeit nmojocel pH ¢
OTCYTCTBUEM KOHTpPOJUpyeMON HibkHed nosiocel pH. IINOTHOCTH KJIETOK MPU HHOKYJISALUH,
pPacTBOpPEHHBbIN KHUCIOpPOA, Temreparypy, pH M mojsocy He4yBCTBUTENBHOCTH MOAAEPKUBAIOT
nocTosiHHBIMU. CKOpPOCTh NepeMelIMBaHus M MOTOKa A BO3AyXa U KHCIOPOAAa MEHSIOT B
3aBHCHMOCTH OT MaciTada.

[00167] Ecnu He yka3aHO MHOE, BO BCEX MPUMEPaxX HCMOJB3YIOT KIETOUHYIO JIMHHIO
CHO 1 ¢ BbIcOKUM NOTpeOIEHNEM acniaparuHa, SKCIpeCcCHPYOIYI0 TUIIOBOH MONMUNENTH A.

[00168] U3MEPEHHUE BHEKJIETOYHBIX AMUHOKHCJIOT

[00169] Kaxk onucano B JaHHOM JAOKYMEHTE, MOKHO IPOBOAUTb H3MEPEHMUs
BHEKJIETOUHBIX YPOBHEHW aMUHOKHUCIOT. B omnpeneneHHbIX BapHaHTaX OCYLIECTBJICHUS TaKHe
YPOBHH H3MEpSIOT B COOTBETCTBUH CO clenyroued mnpouenypoil. OOpasiuel oTpaboTaHHOI
KJIETOYHOW KYyJBbTYpajJbHOW CpeAbl AEPUBATU3UPOBAIN M MOJYYaJId, HCHOJB3Ysl MPOTOKOIN
cnocoba Waters AccQeTag u nHabop pearentoB Waters AccQeTag (Waters, Milford, MA).
Ob6pa3upl pazBomwiu 10x u BHOcwiu 100 MI/m BHYTPEHHEro CTaHAapTa CapKO3WHA Tepen
nepuBarmzaumeii (Millipore Sigma, Burlington, MA). PasneneHue nepuBaTH3UPOBAHHBIX
AMUHOKHUCJIOT U TOCJIenylollee Uu3MepeHHe MPOBOAIIN, HCNONb3ys cuctemy YBIXX,
ocHameHHyr kojibHKOH AccQeTag Ultra C18 (1,7 MxM, 2,1x10 mMM), naHHbIe MOJNy4Yaad Ha
nnvHe BoJHBI 260 HM. IloaBrskHbIe (ha3bl U TPATUEHT COOTBETCTBOBAIU MPOTOKONY crocoda
Waters AccQ-Tag.

[00170] UBSMEPEHUE BHYTPUKJIETOYHBIX AMUHOKHUCJIOT

[00171] Kaxk onucaHo B JaHHOM JAOKYMEHTE, MOKHO IPOBOAUTb H3MEPEHMUsI
BHYTPHUKJIETOUHBIX YPOBHENH aMUHOKUCJIOT. B onpeneneHHbIX BapUaHTax OCYIECTBIEHHs TaKue
YPOBHU U3MEPSIIOT B COOTBETCTBHH CO cjenyroomieid mnpouenypoit. Kierku cobuparor u3
OMOpeakToOpoB M LEHTPUPYTUPYIOT MPH KOMHATHOW TEMIIEpaType, CYNEPHATAHT OTAEINSIOT OT
kJerouHoro ocaaka. Kmerounsiii ocamok mpomsiBaroT 1X @CB, uentpudyrupyror. @Ch
YIAJSIIOT, @ KJIETOYHBIN OCaIOK MOIBEPra0T XOJIOIHOMY TalIEHUIO KUAKUM a30TOM. B oOpasiibl
IUI MCCTIEIOBAHUS TOOABIIAIOT CTA0MIIBHO MEUEHHbIE BHYTPEHHUE CTAaHIAPThI, SKCTParupyoT U

MOJABEPraloT  OENKOBOM  MpeHunuTaldd  OPraHUYeCKUM  PacTBOPHUTEINIEM. ITocne
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LHeHTPU(YTUPOBAHUS ANMKBOTY CynepHaTaHta pasBomsaT u BBomAT B JKXMC/MC cucremy
Agilent 1290/AB Sciex QTrap 5500, ocnaiennyoo oOpatneHHo-(pazoBoit YBIXKX-komnonkoi
C18. Macc-ciektpomerp paboTaeT B MOJIOKHUTEILHOM PEXUME C UCTIOJIb30BAHUEM HOHH3ALMH
sanextpopacnbuienreM (MOP). Ilnomaayn NHKOB OTAENbHBIX POAUTENIbCKMX HOHOB aHAJINTA
U3MEPSIOT B CPaBHEHMHM C IUIOINAASAMHU IHMKOB POAMTENIBCKUX HOHOB COOTBETCTBYHOLIUX
BHYTPEHHUX CTaHAapToB B MnceBno-MRM pexume. KonnuecTBEHHYIO OLIEHKY MPOBOAST,
UCIIONIB3Ysl PErPECCUOHHBIM  AHAIW3 METOAOM  B3BELICHHBIX HAUMEHBLIMX KBaApaTOB,
CT€HEPUPOBAHHBII MO  YCHJIEHHBIM  KaJHOPOBOUHBIM  CTaHIApTaM, MPUTOTOBJIEHHBIM
HETIOCPEACTBEHHO Tepe KakabM dKcnepumerToM. Mexonnbie nannbie JKXMC/MC nony4arot
u o0pabaThiBalOT, wuCHONB3ysi mporpammuoe obecnieuenne AB SCIEX  Analyst 1.6.2.
YMmenbeHne 00beMa TaHHBIX MPOBOIAT, UCToNb3yst Microsoft Excel mist Office 365 v.16.

[00172] AHAJIU3 BAPUAHTOB no HOCJIIENOBATEJIBHOCTH
ACITAPATUHA

[00173] Kak onucaHo B JaHHOM JOKYMEHTE, MOKHO MPOBOJIUTH W3MEPEHHE BapHUAHTOB
MO MOCJEeN0BATEIbHOCTH aCMaparuHa MPEeACTaBISIOIIEr0 HHTEPeC MOJUNENTHIA. XOT MOXKHO
UCTIONB30BaTh  JEIOOOH — momXxomsimuii  cmoco0  HM3MEpPeHHMsT  TaKuX  BAPHUAHTOB IO
MOCJIEIOBATEIbHOCTH, KOJWYECTBEHHBIH  AHAJIU3 BAPUAHTOB IO  MOCJIENOBATEIbHOCTH
acriaparuHa MOXKHO OTPENEHNTh CIEAYIOUUM 00pa3oM. BeICTPBI M 4yBCTBUTEIBHBIN aHAIH3a
Ha ocHoBe JKXMC, cdokycupoBaHHbIH Ha Tpex rnentuaax u3 50 BO3MOXKHBIX MENTHIOB, MOJKHO
UCTIONb30BaTh B KaY€CTBE MHCTPYMEHTA CKPUHUHTA IJIs1 UASHTU(UKALIUH CITy4aeB 3aMeH U JUIS
MOJIyYeHHUs] KOJIMYECTBEHHOM OLEHKHM CTENeHu 3aMmelueHus. lIpencrasisromui  MHTEpEC
NOJIUMENTHI MOXHO O4YMIIaTh B HEOOJBIIOM MaciTade, MCIHOIb3ysl COOTBETCTBYIOIIYIO
METOJOJIOTUI0  OUMUCTKU.  3aTeM  NPEACTABJLIIOIIMI  HMHTepeC  MOJUNENTHI  MOKHO
BOCCTAHABJIMBATh M JEHATYpPUPOBATh C MOCIEAYIOIUM (ePMEHTATHBHBIM pAaCLICTICHUEM.
Takum 00pa3oM MOXKHO CO3aBaTh TUIIMYHBIE KAPThI MPEACTABIISIOINX HHTEPEC MOIUIETITHIOB
U aHAJIM3UPOBATh OENKOBBIE MOCIENOBATEIBHOCTH MJISi OMPENETCHUs TOro, CYLIECTBYET JIU
Kakoe-TM00 OTKJIOHEHHE OT OKUAAEMBbIX TOCIeAoBaTeNIbHOCTeH. Ilocme 3TOro MOKHO
IIPOBOAUTH IpafueHTHOE pasaeneHue MeronoM BOXKX u ananu3upoBath OTAENbHBIE MENTUIBI C
nomompto cucremy K-BII MC. KoHkperHble nenTHIbI MOXHO TOAPOOHO aHAJIU3UPOBATH
METOAOM  MAaCC-CIIEKTPOMETpUU. MOXHO  aHaIM3UPOBAaTb M3MEHEHHMsT B IENTUIHOU
nocyienoBaTebHOCTH. Hanpumep, it 3aMeHbI acraparuHa cepuHoM HaOmonaercst 27 Jla cupwr.

[00174] NNPUMEP 1 - BJIUAHHUE ACIHAPAT'MHA HA KJIETOYHYIO
KVJIbTYPY U PABPABOTKY CTPATEI'NA NIOAIIUTKHA

[00175] IIpou3BOAUTENBHOCTh KIETOYHOW KYJBTYPbI C MEPUOAUYECKON MOANMUTKON U
CTpaTeruo MOANUTKYU OLIEHWBAJH, HCIHOJb3ys Tumnosble kiertouHble guHuM CHO u pasHoe
KOJIM4ecTBO nobasnsieMoro acrmaparuia. OIeHKy MPOU3BOAUTEIBHOCTH KJIETOYHON KYJBTYPHI C
NEePUOANYECKON MOANUTKOW M CTPATETHMH MOANUTKH MOKHO NPOBOAMTH, MCIOJB3Yys CUCTEMY
ounopeaktopo AMBR250 1 usmepeHusi aMIHOKHCIIOT, KaK OMHCAHO B JAHHOM JIOKYMEHTE.

[00176] Kak noka3ano Ha Pur. 3A-3C, B onpeneneHHbIX aclekTax ObLUI0 OOHAPYKEHO,

YTO YBCIIMYCHUEC KOJIMYCCTBA acCliaparviHa Ha paHHefI CTaAuUN KJICTOYHOI'O KYyJbTUBUPOBAHUS C
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NEepPUOANYECKON TMOANUTKON MPUBOAUT K MOBBIMEHUIO KJIETOYHOIO POCTa U HE OKAa3bIBaeT
HETaTHBHOTO BJIMSHUS HAa MPOAYKTUBHOCTb KYJBTYPBI IpH COOMIOAEHUU OajaHca € IPYTrHMMHU
NOTPEeOHOCTSIMH KJIETOK B MHUTATENbHBIX BelecTBax. dur. 3A WIIOCTpUpyeT psia 100aBIeHUN
acmaparuHa Ha paHHEN CTaJuu KyJbTUBUPOBAHUS C NEPUOAUYECKON MOANUTKOM C HU3KHUM,
CPEIHUM U BBICOKMM KOJIMYECTBOM N00aBOK (B AMamasoHe, Hampumep, oT okoino 1,8 MM no
okoJo 5,4 MM apruHUHA Ha MOAIMTKY), HO Takoe J00aBlIieHHE acrapariHa He MpefoTBPALIaeT
UCTOLICHNE acrapariHa Ha MO3AHEHW CTaauu KyJbTUBUPOBAHUSA C NMEPUOAMYECKON MOIMUTKOM.
®ur. 3B WUTIOCTpUPYET YBEJIUUEHNE POCTA KJIETOUHON KyJIbTYpbI IPU YBEIMUYEHUH KOJINYECTBA
nobaBok acmaparuHa, Ttoraa kak ®ur. 3C MUTIOCTPUPYET MOBBIIEHHWE TUTPA B KJIETOYHOH
KYJIbTYpe TPHU YBEJIHMUEHHH KOJUYECTBAa NOOABISIEMOro acmnapardHa IO JOCTIKEHHUsS IUIaTO B
pe3yJbTaTe UCTOLIEHUSI HEKOTOPBIX HE3aMEHUMbBIX AMUHOKHUCIIOT.

[00177] Kak mnoka3aHo Ha d@ur. 4A-4C, Takke Obulo OOHAPYKEHO, YTO yBEIHMYEHUU
KOJIMYECTBA acraparvuHa Ha MO3JHEHW CTaAuM KJIETOYHOIO KyJbTUBUPOBAHUS C MEPUOJMYECKOU
NOANMUTKON, XOTSI W MOBBINAET 00pa3oBaHHE MOOOUYHBIX MPOAYKTOB, TAKMX KaK aMMOHUI,
CYLIECTBEHHO HE BIHUSET HA NMPOAYKTUBHOCTb KJIETOYHOW KynbTypbl. KoHkperHee, ®ur. 4A
WITFOCTPUPYET 100aBIEHHE HIU3KOTO U BBICOKOTO KOJIMYECTBA aCMapariHa BO BPeMsl MOAIUTKH
Ha TO3AHMX CTaausx (B quama3oHe ot okojo 1,8 MM 1o okojio 7,2 MM Ha MOIIUTKY), HO TaKOe
nobaByieHHe acrapariHa He MPeNOTBpallaeT HCTOLIEHWE aclaparvHa Ha TO3AHEH CTaauu
KYJIbTUBHPOBAHUSI C NEPUOJUYECKON MOANUTKONH. XOTA HEraTMBHOE BJIMSHHE Ha OOIIYIO
NPOAYKTHUBHOCTh KJIETOUHOTO KYJIbTUBHpOBaHUS OTCyTCTBYeT (®mr. 4C), Oomee BbICOKHE
KOJM4ecTBa N00aBIsIEMOro acrnapariHa Ha MO3JIHEH CTaAuM KIETOYHOTO KYJIBTUBUPOBAHUS C
NEePUOJUYECKON MOAMUTKOW MOIYT MPHUBOAMTH K H30BITOUHOMY OOpa3oBaHMIO MOOOYHBIX
nponykToB (®ur. 4B), 4TO MO3BONAET MPEAIONOXKUTh, YTO NMPU HEOOXOAMMOCTH KIIETOUHYIO
KYJBTYPY MOXKHO TOANUTHIBATH OOJBLIMM KOJIMYECTBOM acraparvHa, HO HCTOINEHHE BCEe elle
CJIOJKHO MPEIOTBPATUTD.

[00178] B cooTBeTcTBHMM C BapHaHTAMH OCYIIECTBICHHUS H300peTeHus Oblia pa3paboTana
yJIy4YLIEHHAs] CTpaTerusi MOAMMUTKUA MyTeM no0aBiieHHs acraparuHa (T. €. «HoBas miatdopma
noanuTkyy ¢ 3X acmaparuHa Npu paHHeN nepuoaudecko noamurtke u 1,5X acnmaparuHa npu
NO3/IHEH TMEepPHOANYECKOH TOAMUTKE), KOTOpas MPeNOTBPAINAeT HCTOLICHHE HE3aMEHUMbIX
AMUHOKHMCJIOT W aclaparuiHa Ha paHHEHW CTaJud KJETOYHOrO KYJbTUBUPOBAaHUS C
NEPUOTUYECKON MONMUTKOW M 00eCreunBaeT MOBBIIIEHUE MPOM3BOAUTEIBHOCTH KIJIETOUYHOTO
KyJIbTHBHPOBaHUs B nejoM. Kak nokasano Ha ®ur. SA-5D, nobasneHue acnapariia Ha paHHEH
CTaAuU KyJbTUBUPOBAHHUA C MNEPUOAMYECKON NOANUTKOW NPENOTBPAIlaO HCTOLIEHUE
acriaparvHa Ha paHHEW CTaAuM KyJbTUBUPOBAHUs C MEPUOANYECKON MOANUTKON M IMOBBIIIAJIO
POCT KJIETOYHOM KyJbTypbl. KpoMe TOro, kak nokasaHo, CBSA3aHHOE C aCMaparuHOM IOBBILICHHE
pOCTa KJIETOYHOU KYJIBTYPBI C YCTPAHEHHEM MCTOLIEHUs HE3aMEHUMBIX AMUHOKHUCIIOT YJIy4IIajo
NPOAYKTHBHOCTh KJIETOYHOTO KYJBTHBHUPOBAHMSA, NMPH 3TOM OBbUIO YBEIHYEHO NPOAYKTHBHOE
BpeMsl KyJbTUBUPOBAHUS C MEPUOAMYECKON IMOAMUTKOM, YTO MPUBOAWIO K Ooliee BBICOKOMY
tutpy. Ilpu 3TOM nobGasnenue Gornee BHICOKOrO KOJNMYECTBA aclapardHa Ha MO3MHEH cTaauu

KJICTOYHOI'O KYJIbTUBUPOBAHUS C HepI/IOI[H‘{eCKOfI HOI[HI/ITKOI\/'I BCEC €LIC HE MOKET NPEAOTBPATUTDH
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UCTOILECHHUE acraparvHa Ha MO3JHEW CTaAuu KyJbTUBUPOBAHUSA C MEPUOAUYECKON MOAIMUTKOM.
Kakx mnokazano nHa @ur. SE-5G, TuTp KJIETOK, YHCIO JKH3HECIIOCOOHBIX KJIETOK U
YKU3HECTIOCOOHOCTh KJIETOK ObUIM yJyd4IleHbl Mpu nodapiieHHe OoJjiee BBICOKOTO KOJHMUYECTBA
acraparvHa B Apyroi TUIIOBOM KJIETOYHOW JIMHUM.

[00179] Kak noka3aHo Ha Pur. 6A, nobasieHue pa3INIHBIX KOJUYECTB acrapariHa Ha
paHHeW CTaauM KJIETOYHOIO KyJIbTHMBUPOBAHUS C MEPUOAUYECKON MOANUTKONW NPUBOAMUT K
UCTOLICHUK) B AaHAJOTMYHbIE MOMEHTBbl BpeMeHU. IIpu 53TOM yBenuMYeHHE KOJIUYECTBA
n00aBJIsIEMOr0 acrmapariHa MOBBIIAET CKOPOCTh MoTpedieHus acnaparuHa (cmorpute ®ur. 7),
YTO MO3BOJISIET MPEANOJIOKUTh, YTO KJIETKH He HCIONb3YIOT acmaparuH 3¢¢exktuBHo. Kak
noka3aHo Ha ®ur. 6B, nobaBneHne yBEIMUEHHOTO KOJIMYECTBA acriaparnHa Ha MO3/IHEH CTaauu
KJIETOYHOT'O KYJbTUBHUPOBAHHUS C MEPUOJUYECKON MOAMMUTKON HE NMpEefoTBpalllaeT HCTOLICHUE
acmapariHa Ha TIO3[HEel CTaJuu KyJbTUBUPOBAHUS C MNEPUOAMYECKON MOAIMUTKOM, MOXET
NPUBOAUTE K H30BITOYHOMY OOpa30BaHUIO MOOOYHBIX TMPOAYKTOB, YTO CHOBA ITO3BOJISIET
NPEATIONI0KHUTE, YTO KIETKHA HE HCTIONB3YIOT acmaparuH 3¢ pekTuBHo.

[00180] B cBsizu ¢ 3TuM Dur. 7 WUIFOCTPUPYET YPOBHU NOTPeOJICHHUs acmaparuHa Jyist
Juana3oHa CTpaTeruil MOANMTKHU aclaparuHOM JJIsl TUIIOBOM KJIETOYHOW JIMHUHM C BBICOKUM
notpebnennem. Kak mokaszaHo, HoBas mar¢opmMa CTPATErHH MOMMUTKH IO H300PETEHHIO
NPUBOAUT K TMONYYEHHUIO KJIETOYHON KyJbTYphl C MNEPUOAMYECKON MOAMMUTKON, KoTopas
noTpedysieT MeHbIee KOJWYECTBO aclapardHa B TEUEHHE KJIETOYHOrO KYJbTHBHPOBAHUS IO
CPaBHEHMIO C TIpEALIECTBYIOIIEH W3BeCTHOH muardopmoii crparerun noanutku. Kpome Toro,
KaK TII0Ka3aHO, CTpaTerus MOANHUTKH OOJBIIMM KOJMYECTBOM aclapariHa IPHBOAUT B
MOBBIIIEHUIO CKOPOCTH NOTPEOJIEHUsT acrmaparuHa 1O CPaBHEHUIO CO CTPATErHsMHU IOAMUTKH
HeOOJIBIIIMM KOJIMYECTBOM aclapariHa. JTH JaHHbIE MO3BOJSIIOT IMPEAINOJIOXKHUTh, YTO HOBAs
wiaropma CcTpareruud MOANMTKU MO H300peTeHuro obecrneunBaer Haubonee >(PQPeKTHBHOE
UCIOJIb30BAHUE aCTaparuHa.

[00181] B wuenom, ObUIO OmpeAeNeHO, YTO HCTOIICHHE achapariHa MPOHCXOIUT B
KJIETOYHBIX JIMHUSIX C BBICOKMM moTpebneHueM. JloOaBieHne Ha paHHEH CTaauH KJIETOYHOTO
KYJIbTUBUPOBAHMSI C MEPUOJUYECKON MOANMUTKON BJIMsIET Ha MPOU3BOJUTENBHOCTh KIETOYHOIO
KyJbTHBUpOBaHus. JloOaBjieHne Ha TO3AHEH CTaAuM KJIETOYHOrO KYJbTHBHPOBAHUS C
NEPUOTUYECKON MOAMUTKON MOBBIIAET BEIPAOOTKY MOOOYHBIX MPOAYKTOB, HATPUMEP, AMMOHHUSI.
HeoxxunanHo Obuto 0OHapyskeHO, 4TO cOaJaHCUPOBAHHAs CTPATETHs MOMMUTKH aACHAapariuHOM,
KOTOpasi MpeNoTBpallaeT HCTOLIEHHE HEe3aMEHUMbBbIX AMHUHOKHUCIOT, MO3BOJISET IPEOAOseTh
npoOyieMy HCTOLIEHHs acraparvHa Ha PaHHEH CTaAuM KYJIbTUBHPOBAHHS C IMEPUOTUYECKOM
NOJANMUTKON ¥ MHUHUMHU3HUPYET BIUSHHE aMMOHUS, a TakKe IPUBOJUT B IOBBIIIEHUIO
MPOAYKTUBHOCTH KJIETOYHOI'O KYJBTHBHPOBAHMUSI.

[00182] MPUMEP 2 - BTASIHAE ACIIAPATHHA B KJIETOYHOH KYJIBTYPE
C NEPHOJIAYECKOH NOJANUTKON HA CBA3AHHBIE C ACIAPATHHOM
AMMHOKHUCJIOTHI

[00183] Bs3aumocBs3b MeEXIy acnmapardiHOM W 3aMEHUMBIMH  aMUHOKHUCIOTAMH,

CBA3aHHBIMU C aClaparuHOM IyTAMU MeTa6OJ'II/13Ma, MOXHO HUCCIIEAO0BATh, UCIIOJB3ysl CUCTEMY
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ouopeaxtopos AMBR250 1 usmepeHus aMIHOKHCIIOT, KaK OMMCAHO B JAHHOM JIOKYMEHTE.

[00184] Kak moka3zano Ha ®wur. 8, eciu HeoOXOAUM acmaparuH, KJIETKH MOTYT
yBENIMYMBATh MOTpeOJieHHe acrmaprara W Iyyramara g CHHTe3a A00aBOYHOTO KOJIWYECTBA
acriaparuHa. IIOBBIIIEHHBbIE BHYTPHUKJIETOYHBIEC/BHEKJIETOUHbIE KOHIEHTPALIUK Aaclaprara,
riyramaTta U TiyTaMHUHa MOTIYT CBHAETENBbCTBOBATH O TOM, CTO KJIETKM HMMEIOT AOCTaTOYHOE
KOJIMYECTBO BHYTPHKJIETOUHOIO aCHaparkHa AJisl MOAep KaHus KIeTOYHbIX notpedbnocrei. I1pu
5TOM CHUXEHHME KOHLEHTpalLuil acraprara, riyTamara U riyTaMHUHa MOXET CBUAETEIbCTBOBATD
0 HeoCTaye acrnaparuHa.

[00185] Ha ®wur. 9A-9D npousutroctpupoBaH 3¢GeKkT ypoBHEH acraparriHa Ha MO3qHEH
CTaUM KJIETOYHOTO KYJbTUBHUPOBAHUS C MEPUOJUYECKON MOANMUTKON THUIOBON KJIETOYHOH
muaMu 1 ¢ BbICOKMM moTpebneHneM. Kak mokasaHO, HU3KUI ypOBEHb acriaparvHa BIIHSIET Ha
BHYTPUKJIETOYHBI ~ TPOQWIb  CBA3aHHBIX  3aMEHUMBIX  AMHHOKUCJIOT  (CHMKECHHE
BHYTPUKJIETOYHOT'O IJIyTaMaTa IPH HU3KOM YPOBHE aCrapartHa).

[00186] Ha ®ur. 10A-10D npommumoctpupoBad 3¢G¢eKkT ypoBHEW acmaparvHa Ha
MO3IHEN CTaguu KJIETOYHOrO KyJbTUBUPOBAHUA C MEPUOAMYECKON TMOAMUTKON THUIIOBOU
KJIETOYHOW JIMHUU 2 C BBICOKHM moTpeOnenneM. Kak moka3aHo, HU3KUN YPOBEHb acmaparmHa
BIMSIET HAa BHYTPHUKJIETOYHBI NPO(PHIL CBSI3aHHBIX 3aMEHHUMBIX AMHHOKHCIIOT (CHI)KEHUE
BHYTPUKJIETOYHOTO TJyTamara IpH HHU3KOM YpPOBHE aclaparriHa), Mpd 3TOM, B MeEHbIIEH
CTETIeHH, YeM HaOJF01aeTCst Ul TUTIOBOH KJIETOYHOM JIMHUU | ¢ BBICOKMM MOTPEOICHUEM.

[00187] Ha ®wur. 11A-11D npowmnmoctpupoBan 3(¢exT ypoBHeH acmaparuHa Ha
MO3IHEN CTaguu KJIETOYHOIO KyJbTUBUPOBAHUSA C MEPUOAMYECKON MOANUTKON THUIIOBOU
KJIETOYHOW JIMHUHM C HU3KUM rnoTpebneHneM. Kak moka3zaHO, HU3KHI YpOBEHb acraparriHa He
BIMSET HA BHEKJIETOYHbIE WJIM BHYTPHUKJIETOUYHbIE NPOPUIN CBSI3aHHBIX 3aMEHUMBIX
AMMHOKMCJIOT JJIsI 3TOH THUIOBON KJIETOYHOH JHMHUM (BHYTPHKJIETOUHBIE MPOPHIH IS
rJlyTaMaTa He CHIKAIOTCS IIPU HU3KOM ypOBHE acmaparnHa). Kaxk mokasaHo, B KOHIE LIUKJIA C
NEPUOUYUECKON MOMMUTKOW HAOIIOAAI0TCS BBICOKHME YPOBHH BHYTPHUKJIETOYHOTO acraparvHa u
riyTamara.

[00188] 1 nakonen Ha @ur. 12A-12F nokasan 3¢ dexr Boicokoro (3X paHHss CTagus,
1,5X mo3nHss cTaausi) U OYeHb BBICOKOTO ypoBHs (6X paHHsst cranusi, 3X MO3MHAS CTaaWs),
KOTOPBI JEMOHCTPUPYET, YTO MOBBIIIEHHE BHEKJIETOYHOI'O aclaparuHa MOKET IOBBIIIATH
YPOBHH CBSI3aHHBIX C aCNapariHOM aMHHOKHUCIIOT, HO TAKX€ MOXKET BJIMSTb HA TUTP U YPOBHHU
ammoHms1. Kak mokasano, 6osee BbICOKHE YPOBHU 00aBisieMoro acrnapariuHa (®ur. 12A) MoryT
NPUBOJIUTH K TIOBBILICHUIO YPOBHEH CBSI3aHHBIX C acmaparuHoM aMuHOKUCHOT (Pwur. 12B, 12D u
12E), HO MOBBILIEHNE B PE3YJIBTATE 3TOr0 00PA30BAHUS HEXKENATEIbHBIX MOOOYHBIX MPOAYKTOB
KJIETOYHOrO KynbTuBUpoBaHMA (T. €. ®Dur. 12F, aMMOHHS) MOXET NPUBOAWUTH K CHUKEHHE
MPOM3BOIUTEIBHOCTH KJIETOYHOTO KyJIbTUBUpPOBaHUs (T. €. ®ur. 12C, Tutpa).

[00189] Bmecte ®ur. 9A-9D, ®dur. 10A-10D, dur. 11A-11D u Dur. 12A-12F
WITFOCTPUPYIOT, YTO MPOQUIH CBA3AHHBIX C aCIIAPAriHOM aMHHOKHUCIIOT U MPOU3BOIUTEIBHOCTD
KJIETOYHOI'O KYJbTUBUPOBAHUS AJIsI PA3HBIX YPOBHEH MOAINUTKHU aClapariHOM BapbUPYHOTCS B

3aBUCHMOCTH OT KJIETOUHOM JIMHUH, YTO NO3BOJISACT NPCAMOJIONKUTD, UTO Tpe6OBaHI/I${ K ITIOAIIUTKE
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acriaparuHOM MOTYT OBITh HAaNpaBJIeHbl HA KOHKPETHBIE NOTPEOHOCTH KJIETOYHOH JIMHUU.

[00190] B wenoM, BHYTPHUKJIETOYHbIE KOHLIEHTPALIUU CBSI3aHHBIX C acCMNaparuHOM
AMHHOKHUCJIOT TIO3BOJIIIOT TPENIOJNOXKHUTh HaJHMYUe KOHKPETHBIX TPeOOBaHWH B OTHOIIEHUH
acriaparuHa Juisi KOHKpETHOH kiieTouHol nuHnn. KoHkpeTHee, BiusHue n00aBIeHUs aciaparuHa
Ha BHEKJETOYHbIE M BHYTPUKJIETOYHBbIE NPOQHIN CBSI3aHHBIX AMUHOKUCIOT MOXET OBITh
HAaIpaBJIeHO Ha KOHKPETHbIE NOTPEOHOCTH KIETOYHOH JIHUH.

[00191] NPUMEP 3 - HNPEOJOJIEHUE TIPOBJEMBI HWCTOIIEHHUA
ACIHTAPATUHA

[00192] VYnydineHHble CTpaTerMH TMOANUTKMA  aCMaparMHOM H  IUIATQOPMBI,
ONTUMH3UPOBAHHBIE JIJIsI IPEOOJICHUSI TPOOJIEMbI HCTOLIEHHSI aCTIaparkiHa, ¢ COXpaHEHHEM TPH
5TOM MPOU3BOAUTEIBHOCTH KJIETOYHOTO KYJIBTUBHPOBAHUS MOXKHO pa3padaThIBaTh, UCTIOJIb3Ys
cucremy OuopeakropoB AMBR250 u wu3MepeHuss aMHHOKHUCJIOT, KaK OINKHCAHO B JIAHHOM
JNOKYMEHTE.

[00193] B Tadauue 1 Huke NPOUUIIOCTPUPOBAHBI TUIIOBBIE UCCIIEOBAHHbIE CTPATEruu

MOATIUTKH acTiaparuHOM.

Cnocod moanuTku O0mas noanuTKa HoanuTka Asn
CraHnaapTHoe KyJIbTHBHPOBAHHE C
bomroc bomroc
nepHoaANYECKOoil MOANUTKOMH (00J110C)
HenpepbiBHas oTae/IbHAS MOAMUTKA
bonroc HenpepriBHO
Asn
HenpepbiBHasi 00mas
HenpeprisHO HenpeprisHO
NOANMUTKA+MOAMUTKA ASn
I'uOpuanas noanuTKa Bomoc Bbotoc (1) + menpepsiBHO (1)

Tabauna 1

[00194] Kak mnoka3zano B Tabjuie 1, CTaHOAPTHYHO MEPUOAUYECKYIO OOJFOCHYIO
MOJIMUTKY aclapariHOM CPaBHHUBAJIN C HECKOJBKUMH CTPAaTErussMHU MOAMUTKH aclaparuHoMm, T.
€. TOANUTKOW C HeNpepbIBHBIM JOOABICHHWEM acmapariHa (OTAENbHO OT OOJIOCHOHN oOIeit
NOJNHUTKH KJIETOUYHOW KYJIBTYPbI), HEIIPEPBIBHOW KOMOWHHPOBAHHOW OOIIEH MOMMUTKON ILUTFOC
NOJNHTKA aCTIapariHOM U THOPUAHON CTpaTerueil MOANUTKU C MCIIOJb30BAHHEM KaK OOJIFOCHOM
NOJNHUTKH aCIIaparuHOM, TaK ¥ MOAMUTKYU C HEMIPEPBIBHBIM HOOABIEHHEM acraparuHa (OTIeNIbHO
oT OOMOCHOHN OO0ImEeH MOANHUTKH KJIETOYHOH KYJBTYpPBI), TaK, 4TOOBI B KJETOUHYIO KYJIBTYPY
NOCTYIAJIO yIBOEHHOE 001ee KOIM4YeCTBO NOOABISIEMOTo acraparuHa.

[00195] Kak mnokazano Ha ®ur. 13A-13D, Obuio obHapyskeHO, 4TO OONIOCHAsT U
HenpepbiBHAsl MOANMTKA aclapariHOM XapaKTepHU3YIOTCs CPAaBHUMOI MPON3BOAUTENBHOCTHIO
KJIETOYHOT'O KYJBTHBHPOBAHUS (UUCIIO KU3HECTTOCOOHBIX KJIETOK MPOUJUTFOCTPUPOBAHO Ha Pwur.
13A, mpoRyKTUBHOCTH KYJIBTYPbI MPOWJUTIOCTpUpOBaHa Ha Pur. 13B) nns oguHakoBOro odmero
KonudecTBa nobaeisieMoro acmaparuHa. Kpome Ttoro, oOpa3oBaHue MNOOOYHBIX IPOAYKTOB
kjerouHoro KynptuBupoBanus (®ur. 13C mmmoctpupyer obpazoBanue ammoHus, ®ur. 13D

WITIOCTPUPYET 00pa3oBaHUe alaHWHA) OCTAETCS OTHOCHTENBHO MOCTOSHHBIM NPH OOJIOCHOH U
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HenpepelBHOM mnoxanuTke acnaparuHom. Ilpm stoM, kak mnokazaHo Ha Pur. 13E-13G
HeTpepbIBHOE 00ABJIEHHE AacrapardHa 3aMeUisieT HCTOLIeHHE BHEKJIETOYHOrO acraparuHa
(®ur. 13E), acnaprata (®ur. 13F) u rnyramara (®ur. 13G) no cpaBHEHUIO ¢ OOJFOCHBIM
no0aBieHUEM acraparuHa, XapaKTepPHU3YIOLIMMCS TaKHUM K€ CaMblM OOIIMM KOJHUYECTBOM
n00aBsIeMOro acraparuHa. B COOTBETCTBHM C acmekTamMu H300peTeHusl ObLIO HEOXXHIAHHO
OOHapy)X€HO, 4YTO OIWHAKOBOe ofliee KOJWYeCTBO [00aBISIEeMOro acrnaparuHa Ipu
HeTpepbIBHOIN NOANUTKE CHUKAET CKOPOCTh MOTpeOsIeHNs acnapariutia, aciaprara | IiIyTamara.
B cBi3u ¢ 93TMM yaydmieHHble NPO(QUIM HCTOIIEHUS AaMHMHOKHCIOT CO CPaBHUMOM
MPOM3BOIUTEIBPHOCTREO KJIETOYHOTO KYJbTHBHUPOBAHUS TO3BOJIIIOT MPEAIOJOXKHTb OoJiee
s¢dexTrBHOE MOTpeOIIeHHE acaparnHa KJIeTOYHOH KYJIbTYPOil.

[00196] Kak mnoka3zano Ha ®Dwur. 14A-14D, OG0 oOHapyxkeHO, 4YTO noOOaBIEeHUE
acraparuHa IMOCPEICTBOM HETPEPbIBHOH IMONIUTKH acmaparnHoM (OTAETbHO OT OOJFOCHOH
o0mIeil MOAMUTKH) TO CPABHEHHMIO C HEMPEPhIBHBIM MOOABJIEHHEM acrapariHa MOCPEICTBOM
HeTIpepbIBHON 00IIel MOANMTKH M CTaHAAPTHOTO OOJFOCHOrO M0OAaBJIEHUS HE MPENOTBpPAIIAET
UCTOIIEHHE BHEKJIETOYHOTO aclaparvHa Uil Takoro e oOIero KoiaudecTsa I00aBIsIEMOTO
acmaparuHa (®ur. 14A), HO cHIWkaer o0pa3oBaHHWE NOOOYHBIX TNPOAYKTOB KIETOUYHOTO
KynpTuBUpoBaHus (®ur. 14D) u Monyaupyer CKOpPOCTh MOTPeOJeHHs CBA3aHHBIX C
acriaparuHoM MetabonutoB (®@ur. 14B u ®ur. 14C). Bce npomumocTpupoOBaHHbIE CTPATETUH
MOAIHUTKHA UMEIOT CPABHUMYIO ITPOU3BOANUTENBHOCTD KJIETOYHOTO KYJbTHBHPOBAHUS.

[00197] Bbuto 0OHapY>KEHO, YTO MOAXOA TMOPUAHON MOANUTKH (HEMpepbIBHAS MOATTUTKA
nyTeM NOOaBlieHUsl acrapardHa B KOMOMHAUMU ¢ OOJIFOCHOW MOANMUTKOH MyTeM J00aBiIeHUs
acriaparmHa) 3aMeyisieT HCTOLIEHHWE aMHUHOKHCIOT, HO TOBBIIIAET OOpa3oBaHHE MOOOUYHBIX
NPOAYKTOB B HECKOJBKMX THUIOBBIX KJIETOYHBIX JIMHUSAX IO CPABHEHHIO C OOIOCHBIM
no0aBiIeHNEeM acraparuHa.

[00198] Kak moka3ano Ha ®ur. 15A-15G, B nepBoii TUIIOBOH KJIETOYHOW JIMHUU ObLIO
OOHapy’KeHO, YTO TMOAXOJ TUOPUAHOW TOAMMTKU 3aMeIJisieT HCTOLIEHHE aclapariHa |
cBsi3aHHBIX MeTabonmuToB (®Dur. 1SA WUTOCTpUpYEeT BHEKJIETOYHbIH acnaparuH, ®ur. 15B
WITFOCTPUPYET BHEKJIETOUYHBIH acaptar u ®dur. 15C WLIIOCTpUpyeT BHEKJIETOYHBIH TIyTaMar)
U TPUBOAUT K CPAaBHUMOW TMPOM3BOAMTEIBHOCTH KJIETOYHOTO KYJIBTUBUPOBAHUS (YHCIIO
JKU3HECTIOCOOHBIX KJIETOK MPOMLIIOCTpHpoBaHO Ha Pur. 15D, mpoayKTHBHOCTB KYJIBTYpPBI
npowurocTpupoBaHa Ha @ur. 15E), HO Takke MOBbIIAET 00pa3oBaHKe MOOOYHBIX MPOIYKTOB
(®ur. 15F wumoctpupyer oOpasoBanue ammonwms, ®ur. 15G wmmmoctpupyer obpa3zoBaHue
AJTAHWHA).

[00199] Kak nokazaHo Ha @ur. 16A-16E, Bo BTOpOIl TUMIOBOW KJIETOYHOW JIMHUU OBLIO
OOHapy»KEeHO, YTO MOAXO T'MOPUAHON MOAMUTKY 3aMeJIsieT CTomeHne acnaparnaa (@ur. 16A
WITFOCTPUPYET BHEKJIETOUHBIA acriaparuH), HO NMPHUBOAUT K CHIDKEHUIO MPOU3BOIUTEIbHOCTH
KJIETOYHOT'O KYJBTHBHPOBAHUS (YUCIIO KU3HECTTOCOOHBIX KJIETOK MPOUJUTFOCTPUPOBAHO Ha Pwur.
16B, mnpoaykTUBHOCTH KyJIbTypbl npomunocTpupoBana Ha Pur. 16C). Tawxke Obuto
Oo0OHapy>KeHO, YTO MOAXO0 THOPUAHON MOANUTKY MOBbIAET 00pa30BaHNe NOOOYHBIX POAYKTOB

(®ur. 16D ummoctpupyer obOpasoanue ammoHus, ®ur. 16E wummoctpupyer obpasoBaHue
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AJTAHWHA).

[00200] B uenom, BiausiHUE UCTOLIEHHS BHEKJIETOYHOrO acraparuHa Ha MO3AHEHN cTaauu
KyJIbTUBUPOBAHMSI C IEPUONYECKON MOAMUTKON MOKHO Pa3peLIUTh yTEM ONpeneIeH s] HOBbIX
CTpaTeruil MOANMUTKU MyTeM noOaBieHust acrnaparuHa. HeoxkupanHo Obuto OOHApY’KEHO, YTO
HerpepbIBHOE J00aBlieHHE acrmaparnHa sBisgercs Oojee 3¢dexTuBHON mmiaTGopmon st
NOANUTKN acmaparnHoM. HempepeiBHOe no0aBneHue acmaparuHa, B YacTHOCTH B BHUJE
HE3aBUCHMOM OT/IEJIbHOH MOANUTKY aclaparuHOM, CHIIKAET CKOPOCTh MOTpeOIeHUs acriaparnHa
U CBSI3aHHBIX METaOOJIMTOB.

[00201] PUMEP 4 - YMEHBIHIEHUE KOJIUYECTBA MW KOHTPOJIb
BAPHAHTOB IO MOCJIEJOBATEJIBHOCTU ACHAPATHHA B KJIETOYHOU
KYJbTYPE C MIEPHOJNYECKON NOANUTKON U MPUMEHEHHUE CBA3AHHBIX
C ACIHHAPATUHOM AMHUHOKHCJIOT KAK CYPPOI'ATHBIX MAPKEPOB
BAPUAHTOB IO NOCJTEJOBATEJIBHOCTHU ACITAPATHHA

[00202] ITpumeneHue no0aBIeHHs acaparvHa st YMEHBIICHHs KOJIMYeCTBa BAPUAHTOB
IO MOCJEI0BATEIbHOCTH acnaparuHa U MPUMEHEHUE CBSI3aHHBIX C aClapariHOM aMUHOKHCIOT
KaK CyppOraTHBIX MapKepOB BapUAHTOB IO IOCJIENOBATEIBHOCTH  aclaparuiHa B
NPEACTABISAIONIEM HMHTEPEC MNONUIENTHUAEC MOXHO HCCIEAO0BATh, HCMOJB3Ysl CUCTEMY
ouopeaktopoB AMBR250 1 u3mMepeHusi aMIHOKHCIIOT, KaK OMICAHO B JAHHOM JIOKYMEHTE.

[00203] Kak Obuto mokazano Ha ®@ur. 10A-10D, wimroctpupyromux 3¢dext ypoBHeh
acraparvHa Ha MO3JHEH CTaAUUKJIETOYHOIO KYJIbTUBUPOBAHUS C MEPUOAUYECKON MOANMUTKON
TUTIOBOM KJIETOYHOM JIMHUU 2 C BBICOKHM IOTpPeOJICHHEM, BapHUAHTBI MO MOCIEI0BATEIBHOCTH
acraparvHa aHaJU3UPOBAIM METOAOM MAacC-CHEKTPOMETPUM B IOCJIEIHUNM [E€Hb KJIETOYHOIO
KYJIBTUBUPOBAHUS C MEPUONNYECKON MONMUTKON. Bbpisio 0OHapy keHOo, YTO KJIeTOYHAasi KyJlbTypa
C HU3KMM KOJM4YecTBOM pobaBisemoro acmaparnHa wumeer 0,30% BapuaHTOB 1O
NOCJIEOBATENbHOCTY  aclaparuHa, a KIeTO4YHas KyJbTypa C BBICOKMM KOJHMYECTBOM
nobasysiemoro acnaparuHa umeet 0,24% BapHaHTOB IO MOCIEAOBATEIBPHOCTH acrapariHa. JTH
3HaueHune BII SBISFOTCSI OTHOCUTENBHO HU3KUMH U COTJIACYIOTCS B 00OJiee BBICOKUMH YPOBHSIMHU
BHYTPUKJIETOYHOTO  IJIyTaMaTa,  HaONMIOJaeMbIMH B KIETOYHOH  KyJbType,  Kak
MPOMJLTIOCTPUPOBaHO Ha Dur. 10D.

[00204] Amnanoru4Ho, kak moka3aHo Ha ®wur. 11A-11D, wumroctpupyromux 3¢dext
YPOBHEHN acnaparvHa Ha IO3JHEH CTaJUUKJIETOYHOIO KyJbTUBUPOBAHUS C MNEPUOANYECKOU
NOANHUTKONH THIOBOW KJIETOYHOM JIMHUM C HHU3KUM TOTpeOJieHHeM, BapHaHTBl IO
MOCJIEIOBATEIbHOCTH aclaparuHa aHAJIU3UPOBAIN METOAOM MAaCC-CIEKTPOMETPUU B MOCIEAHUN
IeHb KJETOYHOTO KYJbTHBHPOBAHUS C NMEPUOAMYECKOW MOANMMUTKON. Bbuto oOHapy»keHo, 4To
KJIETOYHAasl KyJbTypa € HHU3KHUM KOJUYECTBOM noOaBisiemMoro acmaparuHa umeer 0,11%
BAPUAHTOB IO IMOCJIENOBATEIbHOCTH AacmaparuHa, a KJIeTO4YHAas KyJbTypa C BBICOKUM
KOJIM4ecTBOM nobasisieMoro acmaparunHa umeer 0,04% BapHMaHTOB MO MOCIENOBATENBHOCTH
acniaparuHa. CHoBa, 5Tu 3HaueHue BII sBISIOTCS OTHOCHUTENBHO HU3KMMM M COTJIACYHOTCS B
Oojee BBICOKMMH YPOBHSMM BHYTPHUKIJIETOYHOI'O IJIyTamara, HAONOZaeMbIMU B KJIETOYHOH

KyJbTyp€, KaK NPOMJLTIOCTpUpOBaHO Ha Dur. 11D.
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[00205] Kak mnokazano Ha ®ur. 17A-17B, Opuio oOHapy»eHO, YTO HCTOIIEHUE
BHEKJIETOUHOTO aclaparuHa Ha paHHel cTajuu KyJbTUBUPOBAHUS C NEPUOANYECKON MOAIUTKOM
MOJKET CIYXKHUTb IIOKa3aTesleM OOpa3oBaHMs BapuaHTa IO IOCJIEAOBATENIbBHOCTH aclaparuHa
Asn—Ser. Kak nokazano nHa ®wur. 17A, cTpaTerud C MNOANUTKONH BBICOKUM KOJHUYECTBOM
acnaparusa (3X panssist ctanus npu 10,8 MM, 1,5X no3nssist cranusi), KOTOpbIE MOANEPKUBAIOT
YPOBHH BHEKJIETOUHOTO acmaparvta Bbiine npezaena ucrouierns 0,1 MM (15 mMr/mi) nmo MeHbInei
Mepe 10 AHsA 4 paHHeHW CTaauM KJIETOYHOTO KYJIbTUBHPOBAHUS (HANpHUMep, IO MOAIMHUTKU 2),
CHOCOOHBI YMEHBIIATh 00pa30BaHHE BAPHAHTOB IO MOCIEAOBATEILHOCTH aclapariHa 10 YPOBHS
Hke, yem okouio 0,20% BIT (®wur. 17B).

[00206] Kak moka3ano Ha ®wur. 18A, Obuto oOHapyxKeHO, 4TO Ooyiee HU3KUE YPOBHH
acmaparuiHa IOpu  MO3AHEM  MOANUTKE  MOBBIIIAIOT  KOJMYECTBO  BApUAHTOB  IIO
MOCJIEIOBATENIbHOCTH acrnaparuHa Asn—Ser, B YaCTHOCTH, IIOCJ€ IHUKOBOM KOHILIEHTpaLUU
JKU3HECTIOCOOHBIX KJIeTOK. B sxcnepumente, nzodpakeHHom Ha Pur. 18A, ypoBHHU acnaparusa
NpU PaHHUX MONIMUTKAX ObUTM OMUHAKOBbIMH. ®@ur. 18B wmumocTpupyer BHYTPHKIETOUHBIE
ypoBHH riytamata (Glu) anms crparermy MOANUTKH BBICOKHMM KOJHYECTBOM aclaparrhHa Ha
MO3HEeNW CTaJuy MO CPABHEHUIO C MOANMUTKOM HU3KUM KOJHYECTBOM aclaparvHa Ha MO3AHel
cranun. Kpome Toro, HeoxkumaHHO ObLIO OOHapy:keHO, uTo nodaeineHue Gln B kieTouHyrO
KyJBTYPAJIbHYI0 ~ Cpeoy  JOMOJIHUTENBbHO  CHIDKAaeT  oOpa3oBaHME  BapUAHTOB IO
nocienosarenbHOCTH acnaparusa (Pur. 18C).

[00207] kak TIOKa3aHO, BHYTPHKJIETOYHbIE KOHLEHTPALMU T[iyTamMara oOOpaTHO
IPONOPLIMOHAIIBHO KOPPENUPYIOT C HAJIMYUEM BAPUAHTOB IO MOCJIEI0BATENIbHOCTH aclaparuHa.
bonee BpICOKHE BHYTPHUKJIETOUHBIE YPOBHH IIyTaMaTa OOHApY)KE€HbI B KJIETOUHBIX KYJIbTypax C
MEHbIIEH BCTPEYaeMOCTBIO BAPHUAHTOB MO IOCIENOBATENLHOCTH acraparvHa, a Oojee HHU3KHE
BHYTPHKJIETOYHbIE YPOBHU TIJlyTaMara OOHApy>KeHbl B KJIETOYHBIX KyJbTypax ¢ Ooblied
BCTPEYAEMOCTBIO  BAPHAHTOB IO IIOCJENOBATENbHOCTH —acmaparuHa. Takum — oOpasow,
BHYTPUKJIETOYHBIA IJIyTaMaT MOXKHO HCIOJb30BaTh KaK CyppOTaTHBIM MapKep KOJINYeCTBa
BApPHAHTOB IO MOCJIEOBATEIPHOCTH aclaparuia B MPeCTaBIAI0IIeM HHTEPeC MOJUTIENTHIE.

[00208] ®ur. 19A-19G WIMIOCTPUPYIOT  KOPPEJSIUIO  MEXKAY  AaclaparduHOM,
CBS3aHHBIMH C aclapariHOM AaMHHOKHCIOTaMU W BapHaHTaMU [0 TIOCJIEeN0BaTEeNbHOCTH
acrmaparvHa JiJisi TUMOBOW kjeTouHol jquHuu 1. ®ur. 19B-19D unmoctpupyeT BHEKJIETOUHBIHN
acriaparut (®@ur. 19B), acnaprar (®Pur. 19C) u rayramar (®ur. 19D), Torna kak Pur. 19E-
19G MUTFOCTPUPYIOT TUIOBOH BHYTpHUKJIETYHBIH aciaparud (®ur. 19E), acnaprara (®Pur. 19F)
u ryramat (@ur. 19G). @ur. 19G wurocTpupyeT, 4To BHyTpUKIeTOuHbIH riaytamar (Glu) Ha
MO37AHEeW CTaguu KyJbTHUBUPOBAHUSA C NEPUOAMYECKON MOAMUTKON MOXKET CIYXKUTh Kak
CYyppOraTHbIii Mapkep BapHUaHTOB IO IOCJIENOBATEIbHOCTU aclaparuHa A IOJMIENTUAA,
MOJIy4a€MOro C MCIOJNb30BAHUEM CTpaTeruil ¢ MOMANUTKON BBICOKMM U HU3KHUM KOJIMYECTBOM
acrmaparuHa ¢ ®ur. 19A. Kak nokaszaHo, moanuTka ¢ 100aBJIEHHEM BBICOKOTO KOJIUYECTBA
acraparvHa IpUBOJUT K BBICOKOMY YPOBHIO BHYTPUKJIETOUHOIO IVIyTaMaTa Ha MO3JHEN CTaauu
KyJIbTUBUPOBAHUSI C NEPUOAUYECKON TMOANUTKOW M HHU3KOMY KOJHYECTBY BapHaHTOB IIO

MOCJICAOBATCIIPHOCTHU acCliaparvHa. IloanuTka ¢ I[O6aBJ'IeHI/IeM HU3KOr'0 KOJINYECTBA acnaparvHa
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NPUBOAUT K HHU3KOMY YPOBHIO BHYTPUKIJIETOYHOrO TJlyTamara W OONblIeMy KOJUYECTBY
BAPHAHTOB I10 MOCJIEN0BATEIbHOCTH acnaparuia. M3mepeHus cypporaTHOro BHyTPUKJIETOYHOIO
ryTamMara COIJIaCYIOTCSl € MacC-CHEKTPOMETPUYECKMM  aHAJIW30M  BApUaHTOB IO
NOCJIEI0BATENbHOCTH acnaparuHa. IIpu 3ToM OTCyTCTByeT 4eTkass TeHAEHLUs B OTHOLIEHHUH
BHEKJIETOYHOTO WJIM BHYTPUKJIETOYHOIO aclaparnHa WM achnapTrara, WIM BHEKJIETOYHOIO
rJIyTamata JJisl 3TON KOHKPETHOH KJIETOYHOH JINHUU.

[00209] ®wur. 20A-20D WUIIOCTPUPYIOT AHAJIOTHYHYIO  KOPPENSILIUI0  MEXIy
acmapariHOM, CBSI3aHHBIMM C  aclapariHOM  aMHMHOKHCIOTaMH M BapHaHTaMH  IIO
NOCJIeIOBATEIbHOCTH aCTaparuHa JJisi PYyroi THIIOBOH KJIETOYHOW JIMHHUU (KJIETOYHOM JIMHUH C
BBICOKUM moTpedaeHuem). @ur. 20B-20D mwunocTpupyoT BHEKJIETOUYHBINH acnaparuH (®wr.
20B), BuyTpukierounbnii acrnaprat (®ur. 20C) u BHyTpuKIeTOUHBIH riyramar (®ur. 20D).
®ur. 20C u 20D WUTIOCTPUPYIOT, YTO BHYTPHUKJIETOUHBIN acrnapraT U BHYTPUKJIETOUHBIH
ryTamMaT Ha TO3JHEH CTaau KYyJbTHBHPOBAHUS C MEPUOTUYECKOH MOAMUTKOW 00a MOryT
CIy’KUTh KaK CypporaTHbleé MapKepbl BapHaHTOB IO IOCJEI0BaTENbHOCTH acnaparuHa ais
MOJIMNENTH 1A, NTOJy4YaeMOro C UCIONIb30BAHUEM CTPATEruil C MOAMUTKON BHICOKMMH U HU3KUMHU
ypoBHsiMu acmaparunHa ¢ dur. 20A. Kakx mnokasaHo, moamutka ¢ J00aBIEHHEM BBICOKOTO
KOJIMYEeCTBA acrapariHa IMPUBOJUT K BBICOKOMY YPOBHIO BHYTPHUKJIETOUYHOIO acraprara Ha
MO3AHEeH CTaAuM KyJbTUBHUPOBAHUSA C MEPUOAUYECKON NOANUTKON U BBICOKOMY YPOBHIO
BHYTPUKJIETOYHOIO TJyTamMaTa Ha MO3JHEH CTaguu KyJIbTHUBHUPOBAHUS C TMEPUOAUYECKON
MOJMNUTKOMN, a Tak’ke HU3KOMY KOJIMYECTBY BapPHAHTOB IO IMOCJIEAOBATENbHOCTH acraparmHa.
ITonnuTka ¢ nobaBreHHEM HHM3KOTO KOJMYECTBA acmaparvHa NPUBOAUT K HHU3KOMY YPOBHIO
BHYTPUKJIETOYHOIO acmapraTa Ha IO3AHEH CTaJiuUu KyJbTUBUPOBAHUA C TMEPUOAUYECKON
NOJANUTKON M HU3KOMY YpPOBHIO BHYTPUKJIETOYHOIO IJlyTamMaTa Ha MO3JHEH CTaauu
KYJBTUBUPOBAHUS C MEPUOAMYECKON NOANMUTKOH, a Takke Ooiee BBICOKOMY KOJIHYECTBY
BAPHAHTOB 110 MOCJIEA0BATEIBbHOCTH acnaparuia. MismepeHus cypporaTHOro BHyTPUKIETOYHOTO
acmapraTa M BHYTPUKJIETOYHOTO TIJIyTamMara COIJacylOTCS C MacC-CIeKTPOMETPUUYECKUM
aHAJIM30M BapUAHTOB IO MOCJIE0BATEIbHOCTH aclaparuHa.

[00210] ®wur. 21A-21F wnmocTpupyroT, UTO TEHACHUMM M BapUaHTOB 10
MOCJIEIOBATENIbHOCTH  acrlaparuHa JJsl THUIOBOM KJIETOYHOW JuHUM 1 corjacyroTcs ¢
TEHAEHUMSIMU Ui BHYTPUKJIETOYHOTO TIJyTaMaTa, IIOKa3blBas, UTO BHYTPHUKJIETOYHbIE
CBSI3aHHBIE C aClapariHOM aMUHOKHCIIOTHI MOXHO HCIOJb30BaTh KaK CypporaThbl BApUAHTOB IO
nocienosaTenbHOCTH acnaparuda. Pur. 21A u 21C WUIIOCTPUPYIOT CTpPaTeruio paHHel
NOANHUTKH BBICOKUM KOJHUecTBOM acraparnHa (@ur. 21A, konudecTBa BapHUAHTOB I10
MOCJIEIOBATENbHOCTH,  OIpeNesieHHble  METOAOM  Macc-criektpomerpuu, ®ur. 21C,
KOHLIEHTPALMM BHYTPUKJIETOYHOro rayramara). ®ur. 21B u 21D WuUOCTPUPYIOT CTPATErHIO
paHHEe! TMOATMUTKYA HU3KUM KonndecTBOoM acnaparvHa (®wr. 21B, xomuuecTBa BapHaHTOB IO
MOCJIEIOBATEIbHOCTH,  ONPEAEICHHbIE  METOAOM  Macc-cnexkrpomerpuu, Pur. 21D,
KOHLIEHTPALMN BHYTPUKIETOYHOrO riyramara). ®ur. 21E munocTpupyer BHYTPHKIETOYHBIE
YPOBHH IJIyTaMaTa JJsl THIIOBOW KJIETOUYHOM JMHUU 4, Koppenupymoomue ¢ Ooiee BBICOKON

BCTPEHACMOCTBIO U Ooyiee HHM3KOM BCTPCHACMOCTBIO BAPHUAHTOB IO MOCJICAOBATCIIBHOCTU
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acrmaparuHa, npu 3ToM Ha Pur. 21F nokasaH aHaJOrM4YHBIA BHYTPUKJIETOUHBIH HPOQHIL
rilyTamara [Jisg APyrol TUIIOBOW KJIETOYHOU JIMHUU 5.

[00211] ®Dur. 22A-22H unmoCTPUPYIOT  KOPPESILUIO  MEXAY  aclaparduHoOM,
CBA3aHHBIMU C acCMapariHOM AaMHHOKHMCJIOTaMHU U BapuUaHTaMHU [0 TOCJIEN0BaTENbHOCTH
acrmiaparvHa AJil THIOBBIX KJIETOYHBIX JUHUHI. ®ur. 22A-22D nnmtocTpupyrOT BHEKJIETOUYHBIN
acriaparut (®wur. 22A), BHeKseTOuHbIH acnapTar (®ur. 22B), BHekseTouHbld rnyramar (Pwur.
22C) u BHekyeTouHbIN ryTaMuH (Pur. 22D) nist THNOBOH KJI€TOYHOW JMHUU | AU CTpaTeruu
MOJIMUTKYA BBICOKUM M HU3KUM KOJIMYECTBOM acriaparuHa. Kak mokasaHo, OTCYTCTBYET ueTKas
TEHJEHIMs, HaOronaemasi JJisi BHEKJIETOYHOTO acliapardHa, acrapraTa WIM TjyTaMmara u
o0pa3oBaHUsl BapUAHTOB IO TMOCJENOBATEIBHOCTH acmaparuHa. [Ipm 3TOM CymiecTByer
KOppeJsiUsl MeXAYy BHEKJIETOYHBbIM INIyTAMUHOM Ha MO3AHEN CTaauMu KyJIbTHUBHPOBAHUS C
NEPUOUYECKON TOAMUTKON M 00pa3OBaHHEM BAPUAHTOB IO TOCIIEIOBATENILHOCTH acraparuHa
(B 4acTHOCTH, C y4eTOM 00aBICHHS acTiaparvHa BbIIIE MPeesia UCTOLICHUSI Ha PaHHEH CTaauu
KJIETOYHOTO KYJbTHBHPOBAHUS C NEPUOJUYECKON MONNMUTKON). AHAJOTHYHAsl TEHISHLIHS
nokazaHa Ha ®©wur. 22E-22H nns TunoBoil kJIeTOYHOW JMHUM 4, WIIFOCTPUPYIOIIUX
BHeKJIeTOuHbI acraparud (®Pur. 22E), BHeknerounelii acnaprat (®ur. 22F), BHEKI€TOUHBIH
rayramar (®ur. 22G) u BHekJeTouHbld ryramuH (®Pur. 22H) nns crpaterudl MOANUTKA
BBICOKMM U HU3KUM KOJIMUECTBOM aclaparuHa.

[00212] ®wur. 23A-23C 1ONONHUTEIBHO WIIFOCTPUPYIOT, YTO BHEKJIETOUHbIN IITyTaMHUH
MOJKET CIY>XUTb CypporaToM BAapHUaHTOB IO MOCJAENOBATENbHOCTH aclapariHa Ha IO3[HUX
CTaIUsAX KJIETOYHOIO KyJbTHUBHPOBAHUS C MEPUOANYECKON MOANUTKON. dur. 23A mokas3biBaerT,
YTO NPU NPUMEHEHUU CTpaTeruil MOANMUTKU BBICOKMM KOJMYECTBOM aclapariHa B TUIOBOMH
KJIETOYHOH JuHMM |1 MOXeT BbIpadaThIBATHCS HOCTATOYHO TINIyTaMUHA (HAampuUMep, BBIIIE
npenesa UCTOIIEHUsl riyTaMuHa). AHanorndHo, dur. 23B nokasbiBaeT, 4TO NMpU MPUMEHEHUH
CTpaTeruil MOANUTKH BBICOKUM KOJIMYECTBOM aclapariHa B TUIIOBOW KJIETOYHOW JUHUM 1 MOXeT
BbIPaOATHIBATHCS] AOCTATOYHO TJyTAMHHA, YTO KOPPEIUPYET C BapUAHTAMM OCYLIECTBJICHHUS, B
KOTOPBIX ~ METOJOM  MAacCC-CIIEKTPOMETPUH  He  ObUIO  BBIABJIEHO  BapHAHTOB IO
nocyenoBaTeNbHOCTH acnaparuHa. M Hakonen ®wur. 23C mokasbIBaeT, UTO IMPU OTCYTCTBHUU
MOJAMUTKU aclapariHoM B JeHb 6 U 8 BBIABIAIOT BapUaHThl IO IOCJIENOBATENbHOCTH
acriaparvHa, a BHEKJIETOYHBII YPOBEHb INIyTAMHHA MAJaeT HIDKE MPENesioB MCTOLEHHS (T. €.
BbIpaOaThIBAETCS HEAOCTATOUHO INIyTAMUHA C TIOMOIIBIO CTPATETHH C MOAMUTKON acraparuHoM).
IIpu sTOM, KOrAa MpU NMPUMEHEHUM CTPATErwil MOJAMUTKU BBICOKUM KOJHMYECTBOM aclaparvHa
BbIpaOATBIBATBCSI  JOCTATOYHO TJYTAMHMHA, BHEKJETOUHBbIH TJIYTAMUH KOPPENUPYeT C
o0pa3oBaHMEM BapUAHTOB IO MOCIEIOBATEIBHOCTH acIaparuHa.

[00213] Bce nyOnukanwu W 3asiBKM Ha TATEHT, IUTHPyEeMble B 3TOM OIHCAHUH,
BKJIFOUEHBI B JIAHHBIA OKYMEHT IMOCPEICTBOM CCBUIKM B TOH JX€ Mepe, Kak eciau Obl Kakmas
OTAeNbHasl MyONMKauus WM 3asBKa HA MATEHT ObUIM KOHKPETHO M OTAEIBHO YKa3aHbl Kak
BKJIFOUEHHbBIE TTOCPEICTBOM CCBLIKH.

[00214] Xots wu300pereHHe OBLIO OMUCAHO C OTCBUIKOH HAa THIIOBBIE BapHAHTHI

OCYHIECTBJICHUs, CICHUAINCTaM B I[aHHOfI 001aCTH TEXHUKU 6yz[eT INOHATHO, YTO MOXHO
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MNPOBOAWTL PA3JIUYHBICE UBMECHCHUA U 3aMCHY €r0 3JICMCHTOB 3KBHUBAJICHTAMH, HE BBIXOISA 34
npenenasl o0bema m3o0pereHus. Kpome Toro, st aganTaliil KOHKPETHOW CHUTYallMH WJIH
MaTe€pHraja K H3JOXCHHBIM IMPUHOUIIAM MOKHO OCYLECTBJIATH MHOIHE MO}_'[I/I(l)I/IKaI_lI/II/I, HE
BBIXOJIS 32 PAMKH UX OCHOBHOrO oObema. CiietoBaTebHO, MOAPA3yMEBAETCsI, YTO H300peTeHne
HE OrpPaHWYE€HO KOHKPETHBIM BapHAHTOM OCYIIECTBJIEHHs, TPUBENECHHBIM B KayeCTBE
HAWJIyYIIero crnocoba peanu3anuy U300peTeHHUs, HO IMPH 5TOM H300peTeHHe BKJIIOYAaeT BCe

BapHUAHThI OCYLIECTBJICHHS, BXOASLINE B 00beM mpuiaraeMoii popmyibl n300peTeHusl.



56

®OPMYVYJIA H30BPETEHUA

1. Cnoco®  KyJbTHBHUPOBAHMUS  OSYKAPHOTHUYECKUX  KJIETOK I YJIYYIIEHUsS
IIPOU3BOJUTENBHOCTH KJIETOYHOTO KyJIbTUBHUPOBAHUS, BKIFOYAIOLIUN:

Pa3sMHOKEHHUE UM NOJJepKaHUe 3YKapUOTUYECKUX KJIETOK B ONPEIEICHHON KJIETOUYHON
KyJbTYpaJbHOU CPene,

IIPU 3TOM B OIPEIENICHHYIO KJIETOUYHYIO KYJbTYPaJIbHYIO Cpeay A00aBiIsIOT acrapariH B
KOJIM4eCTBE OT OkoJio 3,6 MM 1o okono 43,2 MM BO Bpemsi paHHEH CTaauu KJIETOYHOTO
KyJbTUBUPOBAHUS C MEPUOJUYECKON MOANMUTKON M OT okoio 3,6 MM nmo okono 21,6 MM BoO
BpeMs MO3[JHEeH CTa i KJIETOYHOTO KyJIbTUBUPOBAHMS C MEPUOANUECKON MOAMUTKOM; U

MOAAEP)KAHUE YKA3aHHBIX KJIETOK B YKa3aHHOHN IOIMOJHEHHON acmapardHOM KJIETOYHOM
KyJbTypaJIbHOH Cpele B TEUYeHUE IO MEHbLIeH Mepe YacTU paHHEeW W MO3AHEH CTaauu
KJIETOYHOTO KyJIbTUBHUPOBAHUS C IEPUOAUYECKON MOAUTKOI,

IPU 3TOM 3a c4eT A00aBIeHHs acrapariHa MPOUCXOANT YIy4IIEHHe [0 MEHbIIEH Mepe
OJIHOTO TapaMeTpa MNPOU3BOAUTENBHOCTH KJIETOUYHOIO KYyJbTUBUPOBAHMSI IO CPABHEHHUIO C
AHAJIOTHYHBIM CHOCOOOM ¢ 1o0aBleHMEM MEHBIIErOo KOJIWYEeCTBA acrmaparuHa wim 0e3
no0aByieHUs] acriaparvHa Ha paHHEH W/ WM MO3MHEH CTaJuu KJIETOYHOrO KYJbTUBHUPOBAHHS C
NEePUOJUYECKON MOAUTKOM.

2. Cnocob mo m. 1, oTnuuarommiicss TeM, 4To 100aBJI€HHE acraparrHa MPOBOIAT Kak
4acTh OOLIeH MOANHUTKH WJIM KaK OTHAENBbHYIO MOMAMUTKY MyTeM A00aBlieHHs aclaparuHa Ha
paHHel 1/ UK Mo3AHeH CTaANU KJIETOYHOTO KYJIbTUBUPOBAHMSA C IEPUOAMUYECKON TOATIUTKOM.

3. Crocob mo m. 1 nnu 2, OTIUYAOIIMNCS TeM, 4TO J0OaBJIeHHE acraparuHa MpOBOISAT
HEeNpepbIBHO WM B BUAe Oomoca Ha paHHeW W/WIM TO3MHEH CTaauu KIJIETOYHOTO
KyJIbTUBUPOBAHMSI C IEPUOANYECKON MOAIUTKOM.

4. Crnocod mo mroOOMy W3 MPEAIIECTBYIOMIMX MYyHKTOB, OTIMYAIOIIUICS TEM, YTO B
OIIPEAENICHHYI0 KJIETOUHYIO KYJIBTYpPAJbHYIO cpeny N0OaBJIIOT aclapardH B KOJUYECTBE OT
okono 7,2 MM no okono 21,6 MM BO BpeMmsi paHHEHN CTaguu KJIETOYHOTO KYJIbTUBUPOBAHUS C
MEePUOANYECKON MOAMUTKON U OT okoJio 3,6 MM 1o okono 10,8 MM BO Bpemsi O3aHEN CTaauu
KJIETOYHOTO KyJbTUBHUPOBAHUS C MEPUOJNIECKON MOIMUTKOM.

5. Cnocob 1o oboMy U3 MPEAIECTBYIOMUX MyHKTOB, JHOMOJHUTEIBHO BKITFOUAIOIIUH
SKCIIPECCHUIO MPEICTABISIFOIIEr0 HHTEPEC PEKOMOMHAHTHOTO OeJika U3 3YKapUOTHYECKHUX KIIETOK
BO BpeMsl KJIETOYHOTO KyJbTUBHUPOBAHUS C MEPUOJNYECKON MOIMUTKOM.

6. Cnoco0 mo m. 5, OTNMHAIOIIMICA TEM, YTO MO MEHbLIEH Mepe OIUH Mapamerp
NPOM3BOIUTENBPHOCTH KJIETOYHOTO KYJbTHBHPOBAHUS BBIOPAH W3 TPYIIIBL, COCTOSALIEH U3
MOBBIIIEHHOHN KU3HECTIOCOOHOCTHU KJIETOK, IMOBBILIEHHOH CKOPOCTH POCTA KJIETOK, MOBBIIIEHHON
IUIOTHOCTHU KJIETOK, TIOBBILIEHHOTO THTPA MPEACTABIISIOMEr0 HHTEPeC PEKOMOUHAHTHOTO OerKa,
MOBBIIIEHHOTO BBIXO/A TPEACTABIBIIOIIEr0 HWHTEPEC PEKOMOMHAHTHOTO OeNKa, YMEHbIIEHHS
UCTOLIEHNs] HE3aMEHHMMbIX aMUHOKHCIOT B IO MEHbLIEH Mepe 4acTU KJIETOYHOH KyJIbTYpBI,
YMEHbLIEHNs1 00pa3oBaHMs IO MEHbLIEH Mepe OTHOro IMOOOYHOro MPOAYKTA KIETOYHOTO
KyJIbTUBHPOBAHMsI B 10 MEHBLIEH Mepe YaCTU KJIETOUYHOM KyJNbTYpbl U yJIYUILIEHUs 110 MEHbLIEH

Mepe MoKasaTess kauecTsa Oenka.
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7. Croco® mo m. 6, OTNIMYANOLIMICA TEM, YTO IO MEHbLIeH Mepe OXMH MOOOYHBIN
NPOAYKT KJIETOYHOT'O KYJBTHBHPOBAHUS BbIOPAH W3 TPYIIIBI, COCTOALIEH U3 MOHOB aMMOHUS U
aJaHUHA.

8. Crocob mo m. 6, OTIMYAIOLIUICS TeM, YTO MO MEHbIIeH Mepe OAMH IOKa3aTelb
KadyecTBa Oeyika TmpeacraBisier CcoOOM  yMeHbLIEHHWE  KOJMYECTBA  BAPUAHTOB IO
TIOCIIEIOBATEIbHOCTH OeKa.

9. Cnoco®6 mo m. 6, OTIMYAIOIIUICS TEeM, YTO TUTP HPEACTABISIOIIEr0 HHTEPEC
pexoMOMHAHTHOTO OeJika sIBNISIETCsl MO MeHblneld Mepe Ha 3%, 5%, 8%, 9%, 10%, 11%, 12%,
13%, 14%, 15% wunu no menbiieit Mmepe Ha 20% OOJBIIMM MO CPABHEHUIO ¢ TUTPOM B CIyyae
KJIETKH(OK), KyJIbTUBUPYEMOH(bIX) ¢ nOOaBJIEHHWEM MEHBIIEr0 KOJUYECTBA aclaparuHa Ha
paHHEeH W/UiTH MO3AHEH CTaUU KJIETOUYHOTO KYJIbTUBHPOBAHUS C MEPHOANYECKON MTOAMUTKOMN.

10. Cnoco6 mo m. 6, OTIIMYAOUIMICS TEM, YTO BBIXOJ[ MPENCTABISIFOLIETO WHTEPEC
pexoMOMHAHTHOTO OeJika MOBBIIEH MO MeHbInel Mepe Ha 0,1 1/, mo meHbIinel mepe Ha 0,5 /7,
1o MeHblneld Mepe Ha 1 /1, mo MeHbinedt mepe Ha 1,2 /1, mo Menbinel mepe Ha 1,4 /1, Mo
MeHbInel mepe Ha 1,6 1/n, mo meHsbined mepe Ha 1,8 r/n, mo MeHbmeilt mMepe Ha 2 /1, TO
MeHbIIeH Mepe Ha 2,2 T/, o MeHblIel Mepe Ha 2,4 I/ Win Mo MeHbInel Mepe Ha 2,5 /11 1o
CPAaBHEHUIO C aHAJIOTUYHBIM CIIOCOOOM, B KOTOPOM KJIETKY(M) KyJbTHBUPYIOT ¢ HOOaBICHUEM
MEHBIIET0 KOJWYECTBA aclapariHa Ha paHHel W/WiM TO3gHEeH CTagud KIETOYHOTO
KyJIbTUBUPOBAHUS C NEPUOJUYECKON MOAMUTKOM.

11. Cnocob mo m. 6, OTANYAIOIIUICS TeM, YTO KJIETOYHAsI KyJIbTypa MOAAEPKUBAET YHCIIO
JKU3HECTIOCOOHBIX KJIETOK IO MeHbIned Mepe okosno 10-50 MiH KJIETOK/MJI BO BpeMs IO
MEHbIIEH Mepe 4YacTH MO3[HEeH CTaguu KJIETOYHOrO KYJbTHMBUPOBAHUS C MEPUONUYECKOM
HOIITUTKOM.

12. Crnocob6 mo nmoOoMy M3 MPEIIeCTBYIOLIMX MyHKTOB, OTIHUYAKOLIMICS TEM, YTO
KJIETKH TOANEPKUBAIOT B YCJIOBHSX KJIETOYHOW KYyJBTYphl C JOOAaBIE€HMEM acmaparuHa B
TEUEHUEe N0 MEHbLIEH Mepe 2 MHEeW, 10 MeHblLIeH Mepe 3 qHeMH, 0 MeHblIel Mepe 4 nHel, Mo
MeHbIIeH Mepe S5 JaHed WM B TeueHHe paHHeH W/WMIM TO3MHEH CTaauu KJIETOYHOTO
KyJIbTUBUPOBAHUS C NEPUOAUYECKON NOAMUTKOM.

13. Cnocob mo modomy u3 mm. 1-11, oTnmyaromuiicss Tem, 4To A0OaBIeHHE acaparmHa
NPOBOJIST IO MEHBIEH Mepe OIMH pa3, IO MEHbIIEH Mepe ABa pas3a, 0 MEHbLICH Mepe TPH pasa,
IO MEHbIIEH Mepe YeThIpe pa3a, o MeHbIIEeH Mepe ISITh pa3, OJUH pa3 B JCHb M HETIPEPBIBHO
B TEUEHHE [0 MEHbIIeH Mepe YacTH paHHEeW CTaJuu KJIETOYHOrO KYJIBTUBHPOBAHUS C
NEePUOIUYECKON MOAUTKOM.

14. Cnoco6 mo modomy u3 mm. 1-11, omnmmyaromuiicss Tem, 4to nobaBieHne acmaparnHa
IPOBOJST IO MEHBIIEH Mepe OIMH pas3, IO MEHbIIEH Mepe Ba pas3a, M0 MEHbLIEH Mepe TPH pasa,
10 MEHbINEH Mepe YeThIpe pa3a, 0 MEHbINEH Mepe ISITh pa3, OJUH pa3 B JEHb WM HETIPEPBIBHO
B TEYEHHWE [0 MEHbIIEH Mepe 4YacTHu MO3AHEeH CTaaAuM KJIETOYHOrO KYJbTHBHPOBAHUS C
NEePUOIUYECKON MOAUTKOM.

15. Cnoco6 mo modomy u3 mm. 1-11, omnmyaromuiics Tem, 4o noOaBIeHNe acraparuHa

MIPOBOJAT HEMPEPHIBHO B TEUEHHE IO MEHbLIEH Mepe 2 AHEH, MO MEHbIIeH Mepe 3 IHEH, IO
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MEHbLIEH Mepe 4 THEH, IO MEHbIIEH Mepe 5 NHEH WU B TeYEHHE PAHHEH CTaJUM KJIETOYHOIO
KyJIbTUBUPOBAHUS C NEPUOAUYECKON MOAMUTKOM.

16. Cnoco6 mo modomy u3 nmn. 1-11, otnmmyaromuiics Tem, 4o noOaBIeHNe acraparuHa
MIPOBOAST HENPEPBIBHO B TE€YEHUE 10 MEHbIIEH Mepe 2 AHEW, M0 MEeHbIlen mepe 3 AHEeH, o
MeHbLIeH Mepe 4 [Hel, 0 MeHbLIeH Mepe 5 MHEel WK B TeYeHHE MO3/HEH CTauu KJIETOYHOIO
KyJIbTUBUPOBAHMSI C IEPUOANYECKOMN MOAMUTKOM.

17. Crnoco6® mo m. 16, oTnmuaromuiics TeM, 4TO A0OaBeHHE aclaparuHa MPOBOASAT
HENpPEephIBHO, Ha4yuMHAas B JE€Hb S5 WM IOCH€ HEro KIEeTOYHOrO KyJbTHBHUPOBAHUS C
NEePUOJNYECKON MOAMUTKOM, U MOCJE 3TOr0 B TEUEHUE 110 MEHBIIEH Mepe YaCTU MO3HEN CTaauu
KJIETOYHOTO KyJbTUBHPOBAHUS C MEPUOJNIECKON MOIMUTKOM.

18. Cnocob mo m. 16, oTIMYaOIUiics TeM, YTO HENMpepbIBHOE AO0aBJIEHHE acraparhuHa
MpeKpalaroT B AeHb 10 KIeTOYHOro KyIbTUBUPOBAHUS C NEPUOAUYECKON MOATUTKON UIIU MOCIe
HEro.

19. Cnoco6 mo modomy u3 mm. 1-11, ommyaromuiics Tem, 4to noOaBIeHNE acaparnHa
NPOBOISAT HEMPEPHIBHO HA PaHHEH W/WIK MO3AHEHW CTaANH KJIETOUHOTO KYJIbTHBHPOBAHUS C
NEePUOIUYECKON MOAUTKOM.

20. Cnoco0 o m. 19, ornuuaromuiicss TeM, 4To N00aBJIEHHE acraparnHa MPOBOIAT Kak
4acTh HEMPEPBIBHON OOIIEH MOATIUTKH.

21. Cnoco0 mno m. 19, ornuuaromuiicss TeM, 4To J00aBJIEeHUE acraparnHa MPOBOIAT Kak
94acTh OTAEIbHON IMOANUTKY MyTeM A00aBIeHHs acriaparuHa.

22. Cnocob mo moOoMy W3 MPENUIECTBYIOIUX IYHKTOB, OTJIMYAIOLIMICA TEM, YTO B
KJIETOYHONH KYJIbTyp€ MPOUCXOAUT 3aMENJIEHHEe WCTOLIEHUS] BHEKJIETOYHbIX aMHUHOKHCIOT
acriaparvHa, acaparMHOBOM KHUCJIOTHI U TJIyTAMUHOBOM KHUCJIOTHI IO MEHbLIEH Mepe Ha | 1eHsb,
IO MEHbIIEeH Mepe Ha 2 JHs, 10 MEHbLIEeH Mepe Ha 3 AHsA WM IO MEeHbIIeH Mepe Ha 4 AHs UiH
Oosee MO CPaBHEHMIO C AHAJOTHYHBIM CIIOCOOOM C IpOBeAeHHEM N00aBJIEHHs aclaparuHa Ha
paHHEeH W/WiK MO3AHEH CTaAMU KIETOYHOTO KYJIbTUBUPOBAHHS C NMEPUOJUYECKON MOIMUTKOHN B
BUzE OOJFOCHOM MOIMUTKH.

23. Cnocob mo jro00My W3 TPEOIIECTBYIOUIMX MYHKTOB, OTIMYAOLIUICSI TEM, YTO
SYKapUOTUYECKAs KJIETKA MPECTABISIET COOOM KIIETKY MIIEKOIHTAIOIIETO.

24. Cniocob 1o 1. 23, OTVIMYAIIUICS TEM, YTO SYKaPHUOTHYECKas! KJIETKA MPEACTaBIseT
coboti knetky CHO.

25. Cnocob mo r000My W3 TPEIIeCTBYIOIIUX MYHKTOB, OTJIHYAIOIIUNCS TEM, YTO
SYKapUOTUYECKAsl KJIETKA MPENCTABISET COOOH KJIETOYHYHO JIMHHIO C BBICOKUM IOTpeOIeHnEM
acriaparvHa, HampuMmep, KJeTka notpedisieT Mo MeHblel Mepe ot okoJio 1,8 MM/neHp 10 0KoJo
9,3 MM/neHb aciaparusa.

26. Cnocob mo r000My W3 MPENIIeCTBYIOIIUX MYHKTOB, OTJIMYAIOLIUNCS TEM, YTO
SYKApUOTUYECKAasl KIIETKA MPEACTaBIsieT COOOH KIETOUHYIO JIMHUIO C HU3KUM IOTpeOJIeHneM
acrmaparmHa, HampuMmep, KjieTka notpedssieT mo MeHbinel mepe ot okojio 0,32 MM/meHb 1o
okosio 1,8 MM/nenp acriaparvuHa.

27. Cnocob mo a000My U3 MPEIIeCTBYIOUIUX IYHKTOB, OTJIHYAIOLIUICS TEM, YTO
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SYKapUOTHYECKash  KJIEeTKa TNPEACTaBIsieT CcoOOH  KJIETOYHYI JIMHHI0O C  BBICOKOH
NPOM3BOIUTENBHOCTBIO, HANpPUMeEp, NPEACTABIIOMUN HMHTEpeC PEeKOMOWHAHTHBIM Oenok
BbIpaOaThIBAETCS C BBIXOAOM IO MEHbLIeH Mepe 4 I/, Mo MeHblled mepe 5 I/1, IO MeHbluel
Mmepe 6 /1, o MeHblIeld Mepe 7 I/, o MeHbluel Mepe 8 1/, no MeHbluel Mepe 9 r/n uinu 1o
Mmenblueit Mepe 10 r/n, mo mensiueii Mepe 11 /1, mo mMeHbiueii Mepe 12 /11, Mo MeHblel Mepe
13 r/n, mo meHbIueit mepe 14 /.

28. Cnoco® mno m. 5, OTIMYAIOIIUICs TeM, 4YTO TPENCTABISIOUINA HHTepec
pPeKOMOMHAHTHBI ~ O€NoK  mpexacTaBisieT COOOW  aHTUTENO, YeJIOBEYECKOe  AHTHTEJIO,
I'YMaHU3HPOBAHHOE  AQHTUTENIO, XHMEPHOE  AHTHTEJIO, MOHOKJOHAJIbHOE  AHTHTEJO,
MyJbTHCTIEH(HYECKOe aHTHTENO, Oucnenupuyeckoe aHTUTENO, AHTUTCHCBSI3bIBAIOLIHIA
(parMeHT aHTHTENA, OAHOLETIOYEYHOE AHTUTEIIO, TUATENIO, TPHATENIO WIN TETPaTeso, pparMeHt
Fab wmu ¢parment F(ab')2, antureno IgD, antuteno IgE, amturteno IgM, antureno IgG,
antureno IgG1, antureno IgG2, antureno IgG3 nnu antureno IgG4.

29. Cnoco6 mo m 5
pPEeKOMOMHAHTHBIHN Oesok copepkut Fc-nomen.

30. Cmoco6 mo m 5

pEeKOMOMHAHTHBIN OeJIOK BbIOpaH W3 rpyImmel, cocrosmei u3 Fe-cimmuroro Genka, ciuroro ¢ Fe-

, OTIMYAKOLIUICA TEM, YTO MNPENCTABJISIOIMNN HHTEpPEC

, OTIMYAKOLIUNICS TEeM, 4YTO TMPEACTABJISIOMMNN HHTEpeEC

peuentopom Oenka (TRAP), anturena, pparmenTa anturena uiau ciuuroro d6enka ScFv-Fe.

31. Cnocob mo m 5, OTIMYAINUNUCA TeM, 4YTO MPENCTaBJSIFOIINA HHTEpEC
pEeKOMOMHAHTHBIN OeJIOK BBIOpaH W3 rpymbl, cocrosimed u3 anturena k PD1, anturena k PDL-
1, antutena k DIl4, anturena k ANG2, antutena k AngPtl3, anturena k PDGFR, anturena
Erb3, antutena k PRLR, antutena k TNF, anturena k EGFR, antutena xk PCSK9, anturena k
GDF8, antutrena k GCGR, anturena k VEGF, anturena x IL1R, anturena x IL4R, anTurena
IL6R, anturena k IL1, anturena x IL2, anturena k IL3, anturena k IL4, anturena k ILS,
antutena k IL6, anturena k IL7, anturena k RSV, anturena k NGF, anturena k CD3, anturena
k CD20, anturena k CD19, anturena k CD28, anturesna k CD48, Oucnenupuyeckoro aHTuresa
k CD3/CD20, 6ucneuududeckoro anturena k CD3/MUC16 u 6Gucnennpuyeckoro aHtuTena K
CD3/PSMA.

32 Cnocob mo m. 5, OTIMYAINUNUCA TeM, 4YTO MPENCTaBJSIFOIINN UHTEPEC
peKOMOMHAHTHBIA O€NIOK BBIOpAH W3 TPYIIBL, COCTOSINEH W3 aHTUTENa K BUPYCY TpUIINA,
aHTUTENla K PeCcnuparopHO-cHHOHWTUAJIbHOMY Bupycy (RSV), antutena « Bupycy
pecriuparopHoro cuaapoma Cpenrero Bocroka (MERS), anTutena k Bupycy D0o0a, aHTUTENA K
BUPYCY 3WKa, aHTHUTENAa K BUPYCY TSHKEJIOro OCTpOoro pecmnuparoproro cunapoma (SARS) wu
antutena k COVID-19.

33, Cnocob mo m 5, OTIMYAINUNACA TeM, 4YTO MPENCTaBJSIFOIINA HHTEpEC
pPeKOMOMHAHTHBIN OeJIOK BbIOpaH M3 MO MEHBIIEeH Mepe OTHOrO U3 aupokymada, capuinymada,
dacunymaba, HecBakymaba, nymwiymaba, TpeBorpymada, 3BUHaKymada, puUHyKyMmala,
KacupuBuMada MM UMIEeBUMa0a.

34. Cnoco0 mpenoTBpalieHHs] TMOSIBJICHUS BApPUAHTOB IO TOCJIENOBATEIIbHOCTU

acriaparnHa B MPEACTABIAOIICEM HWHTEPEC TMOJUIICIITUAC, OJKCIPECCUPYEMOM U3 KIICTOK
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MJIEKOIUTAIOLIErO B KJIETOYHOU KYJIBTYP€, BKIFOYArOL N

Pa3MHOXEHUE WU MOAAEPKAHUE KJIETOK MIIEKOIUTAOLIErO B ONPEAEICHHON KJIETOYHON
KyJIbTYpaJabHOU Cpene,

IIPU 3TOM B OIPENEIEHHYIO KJIETOUHYIO KYJIbTYPaJIbHYIO Cpeay N00aBJIAIOT acrapariud B
KOoJIu4yecTse OT okosno 3,6 MM no oxono 43,2 MM BO BpeMsi paHHEH CTaJuu KJIETOYHOIO
KyJIbTUBUPOBAHMS C NMEPUOAUYECKON MOAMUTKON M OT okono 3,6 MM 1o okono 21,6 MM BO
BpeMsl MO3[IHEHN CTaJuu KJIETOYHOIO KyJIBTUBUPOBAHMS C EPUOANYECKON NOATIUTKOM; U

NOAJEP KAHUE YKA3aHHBIX KJIETOK B YKA3aHHOW AOIMOJIHEHHOW acmaparuHOM KJIETOYHOU
KyJbTypaJbHOH Cpele B TEUYeHHE IO MEHbILIEeH Mepe YacTU paHHEeW W Mo3AHEeH CTaauu
KJIETOYHOI'O KYJBTUBHUPOBAHUS C MEPUOANYECKON MOAMUTKON B YCIOBMSX, AOCTATOYHBIX MAJIS
3KCIPECCUM NMPEACTABISAIOIIEr0 HHTEPEC MONUNENTHIA,

IPpU 3TOM BHEKJETOYHbIE YPOBHU AaCHapardiHa COXPAHSIOTCA B  KJIETOYHOU
KyJbTypaJbHON Cpene B Te4YeHHWe IO MeEHbIIEeH Mepe paHHeH CTaguu KJIETOYHOIO
KyJbTUBUPOBAHUS C NEPUOANYECKON MOANMUTKON BbllIe Npenena ucromenus okomno 0,1 MM Tak,
YTO MPEACTABISIOLUINN UHTEPEC MOJUINENTH], SKCIPECCUPYEMBI KJIETKAMU MIIEKOMUTAKOLIETO,
conepxuT meHee yeMm 0,30% BapuaHTOB IO MOCJIENOBATEIBHOCTU aclapariHa BO BCEX JIOKycax
WHJUBHUYAJIBHBIX BAPUAHTOB M0 MOCIEA0BATENbHOCTH.

35. Cnoco0 o m. 34, OTIMYAOIMNACS TEM, YTO MPEICTABJISIOLUINI HHTEPEC MOJUIENTH],
3KCIPECCUPYEMBII KJIETKAMU MJIEKOIUTAIOIIEro, conepkuT Menee dyeM 0,30% BapuaHTOB MO
MOCJIEOBATEIPHOCTH aClapariHa BO BCEX JIOKYCax WHAWBUAYAJIbHBIX BapHAaHTOB IIO
MOCJIEIOBATEIbHOCTH 11OC€E 12 nHel KyJIbTUBUPOBAHMSL.

36. Croco6 mo m. 34 wnu 35, omMyaroIuiics TeM, 4TO Ao0aBJIEHHE acmaparuHa
NPOBOAAT KAaK 4YacTh OOWIEH MOANMMTKH MM KaK OTAEIbHYIO MOANHUTKY IMyTeM I00aBIeHUS
acraparvHa Ha paHHEH W/WJIM NO3JHeN CTaauy KIETOYHOTO KYJbTHBHPOBAHUS C MEPUOTUUECKON
MOJNUTKOM.

37. Cniocob o nrobdomy u3 mm. 34-36, OTIMYAIOIIUMICS TeM, Y4TO 10OaBIeHHE acmaparuHa
NPOBOIST HEMPEPbIBHO WM B BUAE OOJIOCAa HA paHHEW W/WJIM MO3AHEH CTaJAud KIJIETOYHOTO
KyJIbTUBUPOBAHUS C NEPUOAUYECKON NOAMUTKOM.

38. Cnocob6 mo mobomy u3 mm. 34-37, OTIMYAIOIIUNACS TEM, YTO B OIpPENEICHHYIO
KJIETOYHYIO KYJbTYPAJIbHYIO CpeAy AOOaBJISIOT aclaparuH B KOJIUYECTBE OT OKOJIO 7,2 MM 1o
okono 21,6 MM BO Bpemsi paHHEH CTaJAUM KJIETOYHOI'O KYJBTHUBHUPOBAHMS C NMEPUOANYECKOU
MOAMUTKON U OT okoJio 3,6 MM 1o okono 10,8 MM BO Bpemsi MO3AHEN CTaauM KJIETOYHOIO
KyJIbTUBUPOBAHUS C NEPUOJUYECKON MOAUTKOM.

39. Criocob mo mrobomy u3 nm. 34-38, OTIMHAOIIHICS TEM, YTO KIETKH MMOIAEPKUBAIOT B
YCIIOBHUSAX KJIETOYHOW KYJBTYpPbI C 1OOABIEHMEM aclapariHa B TEUEHHE MO MEHbLIeH Mmepe 2
JHEW, IO MeHbLIEH Mepe 3 AHEeH, MO MeHblIel Mepe 4 AHeH, MO MEHbIIEeW Mepe 5 NHEel WUiu B
TE€YeHHE paHHEH W/MIM TNO3JHEH CTaguu KIETOYHOTO KYJBTUBHUPOBAHMS C INEPHOANYECKON
HOIIUTKOM.

40. Crioco0 o mobomy u3 mm. 34-38, oTnuvaromuiics Tem, 4To 1o0aBlIeHHe acraparuia

MIPOBOJIAT MO MEHBLIEH Mepe OANH pas3, 10 MEHbIIIEeH Mepe ABa pas3a, IO MEHbLIEH Mepe TpH pasa,
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10 MEHBLIEH Mepe YeThIpe pas3a, 10 MEHbIIEH Mepe MTh Pa3, OAWH Pa3 B I€Hb WIH HENPEPBIBHO
B TEUYEHHE MO MEHbIIEH Mepe 4YacTU paHHEW CTaAuM KIETOYHOrO KyJIbTUBUPOBAHUS C
NEePUOIUYECKON MTOATUTKOM.

41. Cnoco0 o mobomy u3 mm. 34-38, oTnuyaromuiics TeMm, 4To 1o0aBIeHNe aclaparnia
IIPOBOAAT IO MEHbLIEH Mepe OJUH pa3, 10 MeHbIIEH Mepe ABa pa3a, O MEHbIIEH Mepe TpU pasa,
[0 MEHbLIEH Mepe YeThIpe pa3a, MO MEHbLIEH Mepe MATh pa3, OAUH pa3 B JI€Hb UM HETIPEPBIBHO
B TEUEHUE [0 MEHbIIEH Mepe 4YacTU NO3AHEH CTaAUU KJIETOYHOrO KyJBbTUBUPOBAHUS C
NEePUOIUYECKON MTOATUTKOM.

42. Cnocob mo mobomy u3 mm. 34-38, OTIUYaIOLHICs TeM, 4TO qo0aBIeHUe acraparnHa
MPOBOASAT HEMPEPHIBHO B TE€UEHUE IO MEHbIIEH Mepe 2 aHel, Mo MeHbllel mepe 3 AHeH, Mo
MeHbIIEH Mepe 4 THel, IO MEHbLIEH Mepe 5 NHEH WU B TeYeHHE PaHHEH CTaAuM KJIETOYHOIO
KyJIbTUBUPOBAHUS C NEPUOJUYECKON MOAMUTKOM.

43. Crocod mo mobomy u3 mm. 34-38, OTIMYaoIHiics TeM, 4To Jo0aBIeHNE acraparnia
MPOBOASAT HEMPEPBIBHO B TE€UEHUE MO MEHbIIEH Mepe 2 AHEeW, MO MeHbIel mepe 3 AHEeH, Mo
MEHbLIEN Mepe 4 NHEeH, O MeHbLIEH Mepe 5 MTHEH WIKM B TeYeHHUE MO3JHEH CTaAuM KJIETOYHOIO
KyJbTUBUPOBAHUS C NEPUOAUYECKON MOAMUTKOM.

44. Cnocob mo m. 43, ommyaromuiicss TeM, 4To A00aBleHHE acrapardHa IMPOBOMAST
HENPEPBIBHO, HA4MHAsl B JAE€Hb S5 WM IIOCJAE HEro KIETOYHOrO KYJBTUBUPOBAHUS C
NEePUOANYECKON MOAUTKOM, U MOCJIE 3TOrO B TEUEHUE [0 MEHbLIEH Mepe YaCTU NMO3JHEN CTaAuN
KJIETOYHOI'O KyJbTUBUPOBAHHUS C IEPUOIUUECKON MOATIUTKOM.

45. Cnoco0 mo 1. 43, OTIUYaoIUiics TeM, YTO HeNMpepbIBHOE A00aBIeHHE acraparuHa
MPEeKpalaroT B AeHb 10 KIeTOYHOro KyJIbTUBUPOBAHUS C IEPUOAUYECKON MOATUTKON UM MOCIIe
HEro.

46. Criocob no mobomy u3 mm. 34-38, OTIHUArOIUICS TeM, 4TO NOOaBIeHUe acraparmHa
IPOBOAST HENPEpPBIBHO HA paHHEN W/WIM NO3AHEH CTagu KJIETOYHOTO KYJbTUBHUPOBAHUS C
NEePUOUYECKON MOATUTKOM.

47. Cnocob no m. 46, OTIMYAIOIIMACS TeM, YTO 10OaBJICHHE aclapariHa MPOBOIAT KakK
4acTh HEMPEPBIBHOW OOIIEH MOATHUTKH.

48. Cnocob 1o 1. 46, OTIMYArOIIMICS TeM, 4TO No0aBJIEHUE acrapariHa MPOBOIST Kak
YacTh OTAEIbHON MOANUTKY MyTeM H00aBICHHs acriaparuHa.

49. Cnocod mo mobomy w3 mm. 34-48, OTIMYAKOLIMIICS TEM, YTO BAapUAHT TIO
NOCJIEIOBATENIbHOCTH aCTaparnHa MpenCcTaBisieT co0O0i OMMOOYHOE BKIIFOUEHHE CEPHHA BMECTO
acraparvHa BO BpeMsl TPAHCIISILUU NPEICTABISAIOIIETO HHTEPEC MOTUNENTHAA.

50. Cnoco0 BbIIBIEHHsS BapUAaHTOB IO TIOCJIEAOBATENIbHOCTH  acllaparuHa B
MPEACTABISAIONIEM HHTEPEC MOJUMENTHIE, SKCIPECCUPYEMOM M3 KJIETOK MIIEKONMTAIOLIETO B
KJIETOYHOU KyJIbTYp€E, BKJIIFOYAIOIIUM:

Pa3sMHOXXEHUE WU MOAAEPKAHUE KJIETOK MIIEKOIUTAKOLIErO B ONPEAEICHHON KJIETOYHON
KyJIbTYpaJIbHOU CpeneE,

SKCIIPECCHUIO MPECTABISAIOLIEr0 HHTEPEC PEKOMONHAHTHOTO OeNKa U3 3YKapHOTUYECKUX

KJIETOK,
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U3MepEeHNe BHYTPUKJIETOUYHBIX W/MJIM BHEKJIETOYHBIX KOHLIEHTPALMH acmaparvHa WM
ofHOW wmiu Ooyee CBSI3aHHBIX C AacMapardiHOM AaMUHOKHCIOT B KJIETOYHOW KYyJBTYpe WIIH
KJIETOYHOM KyJIbTYpaJIbHOU Cpene, U

KOPPEJBSILIMIO M3MEPEHHBIX KOHLIEHTPALUi acraparuia Uik OIHOW Win OoJiee CBSA3aHHBIX
C acrmaparvHOM aMUHOKHUCJIOT C HaJMYMEM BAPUAHTOB IO MOCJIEA0BATEIBHOCTH acrapariHa B
3KCIPECCUPYEMOM NPEACTABIISIIOIEM HHTEPEC MOJUNENTHIE.

51. Cnoco® mo m. 50, oTuyaroIuiicss TeM, YTO H3MEepPEHHbIe KOHLIEHTPALUH acraparuHa
WIA OOHOW WM 0ojiee CBA3aHHBIX C acCMapardiHOM aMHHOKHCIOT OOpPaTHO KOPPETHPYIOT C
HaJIMYHEM BapUAHTOB I10 MOCJIE0BATEIbHOCTH acraparuHa.

52. Crnocob no m. 50 wnmm 51, OTAMYArOIIMICS TEM, YTO B ONPENEICHHYI KJIETOUHYIO
KYJBTYyPaJbHYIO Cpeny MOOaBISIOT aclapardH B KOJUYECTBE OT OKOJIO 3,6 MM mo okojio 43,2
MM BO BpeMsl paHHE! CTaJUH KJIETOYHOIO KyJIbTUBUPOBAHUS C MEPUOJNUYECKON MOANUTKON U OT
okoo 3,6 MM 1o okoso 21,6 MM BO BpeMsl MO3HEH CTaguu KJIETOYHOIO KYJbTUBUPOBAHUS C
NEePUOJNYECKON MOANUTKON, U MPHU 3TOM KJETKH MOAACPKUBAIOT B YKa3aHHOW AOMOJHEHHOU
acraparvHOM KJIETOYHOM KYJbTYpPaJIbHOMN Cpele B TEUCHHE MO MEHbIIECH Mepe 4acTUu PaHHel U
MO3JHEHN CTaANM KJIETOYHOrO KyJIbTUBUPOBAHUS C IEPUOANIECKON MOAMUTKOM.

53. Cnocob mo mobomy m3 mm. 50-52, OTIMYAOIIMICS TeM, YTO OAHA Wi Oolee
CBSI3aHHBIX C acMaparnHOM AaMUHOKHCJIOT BbIOpaHbl w3 acmaprata (Asp), riyramara (Glu),
raytamuHa (Gln) u X KoMOuHAIMA.

54. Cnoco6 mo m. 53, oTauMYaromuiics TeM, YTO OHA WM OoJiee CBSI3aHHBIX C
acraparuHOM aMUHOKHCIIOT MPEACTaBIsIOT codoit rmyramar (Glu).

55. Cnocob mo mobomy u3 nm. 50-54, OTIUYAIOIMUNCS TEM, YTO U3MEPEHHs] OTHOW WU
OoJiee CBSI3aHHBIX C aCMAParvHOM aMHUHOKHCJIOT MOKHO NPOBOAUTH BO BpeMs MO3AHEH CTaauu
KJIETOYHOT'O KyJIbTUBUPOBAHUS C MEPUOANYECKON MOJNUTKOM.

56. Crioco0 mo 1. 55, OTJIMYAIOIUICS TeM, YTO U3MEPEHUs] OMHOH MM OoJjiee CBSI3aHHBIX
C acrmaparuHOM aMUHOKHUCIIOT MOXKHO TTPOBOAMUTH IMMOCJE IHS S, mocie IHs 6, mocie AHs 7, mocie
nHsA 8, nociue AHs 9 unu nociue aHs 10 KJIeTOYHOro KyJIbTUBUPOBAHUS.

57. Cnocob mo mobomy u3 . 50-56, OTIHUYAIOIUNACS TEM, YTO U3MEPEHHs] OTHOW WU
OoJiee CBsI3aHHBIX C aCTIAPAarHHOM AMUHOKHCIIOT POBOASIT BHYTPHKJIETOYHO.

58. Cnocob mo nmobomy u3 . 50-57, OTIUYAIOIUNACS TEM, YTO U3MEPEHHs] OMHOW WU
OoJee CBsI3aHHBIX C aCMIAPArHHOM aMHUHOKHCIIOT IPOBOASAT BHEKJIETOYHO.

59. Cnoco® MOHHTOpPUHTa W KOHTPOJSI ONHOTrO Wi Oojiee mapameTrpoB KIETOYHOTO
KYJIbTUBUPOBAHMSI, BKJIIOUAOIIUI:

U3MEpPEHNe OJJHOTO MIIM 0OoJiee MapaMeTPOB KIIETOUHOTO KYJIbTUBHUPOBAHUS B KJIETOYHON
KYJIBTYpe in situ ¢ HMCHOJB30BAHHWEM OIHOTO WM Oojiee M3 MOHIKEHHUsS TOYKH 3aMep3aHus,
3JEKTPOXUMHHY, IH(POBOH BHU3yanm3auuu, (GOTOMETPUH, aHAIU3aTOpa OHOMPOLECCOB WU
PaMaHOBCKOW CIIEKTPOCKOIUHY,

CpaBHEHHE OHOrO WM OoJiee N3MEPEHHBIX NMapaMeTPOB KJIETOYHOTO KYJIbTHBHPOBAHUS
C  TMpeAoIpeNeNieHHbIM  YCTAaHOBJIEHHBIM  3HAuY€HUEM Ui IapaMeTpa  KJIETOYHOIO

KYJIbTUBUPOBAHUSA MOJIsI ONPEACIICHUSA TOr0, HAXOOATCA JIM OAWH WU Oonee rnapamMeTpoB
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KJIETOYHOTO KyJIbTUBHPOBAHUS B paMKax MPeIONpeAe€eHHOrO IOPOroBOro A1anas3oxa; 1

KOPPEKTHPOBKY OIHOTO WM OoJiee MapamMeTpoB KJIETOYHOIO KYJIbTUBHUPOBAHHS IPU
ONpEAENeHNH, 4YTO MapaMmeTp KJIETOYHOTO KyJbTUBHUPOBAHUS HAXONUTCS 3a Mpenelamu
NPEAOIPENEeIEHHOrO MOPOroBOro AUANa3oHa.

60. Crioco0 mo 1. 59, oTmyaromuiicss TeM, 4TO OJHMH WM 0oJiee MapaMeTpoB KIETOYHOTO
KYJBTUBUPOBAHUSI BBIOPAHbI M3 TPYIIIbI, COCTOSIIEH M3 CKOPOCTH POCTA KIETOK, IUIOTHOCTH
KJIETOK, JKU3HECIIOCOOHOCTH KJIETOK, KOHLIEHTPALMH aclaparuHa, KOHLIEHTPALUHU CBSI3aHHBIX C
acrapariHOM aMHUHOKHCIIOT, KOHLEHTPALMU HOHOB AMMOHUS 1 KOHLIEHTPALNH aJlaHUHA.

61. Ciocob mo m. 59, OTIMYAIOLINIICS TEM, YTO OAMH WK 0OJiee mapaMeTpOB KIETOYHOTO
KYJIbTHBHPOBAHUS BBIOPAHBI U3 KOHLIEHTPALMH acriaparvHa ¥ KOHIIEHTPALUH HOHOB aMMOHHSI.

62. Cnocod mo m. 61, OTIMYAOWMICA TEeM, YTO NPU ONPENEeIeHUHU TOro, HYTO
KOHLIEHTpaLMsl MOHOB aMMOHHSI HAaXOAMTCS 3a MpefesnaMu IpelonpefeseHHOrO IMOPOroBOro
Auana3oHa, KOPPEeKTUPYIOT BBEEHUE MOANUTKY aclapariHoOM.

ITo noBepenHoCcTH
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