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OITMCAHME U30BPETEHMA
2420-571422EA/042

CPEJA UIA KYJAbTUBUPOBAHHUA OYKAPHOTHYECKHUX KJIETOK

OBJIACTb TEXHHKH, K KOTOPOU OTHOCHUTC A U30BPETEHUE

Hacrosimee wuzo0pereHne B OCHOBHOM OTHOCUTCS K Cpeae Uil KyJIbTUBHUPOBAHHS
SYKAPHOTUYECKUX KIETOK M TNPOAYLUHUPOBAHHMIO W3 Hee NPUPOIHBIX U PEKOMOMHAHTHBIX
IPOAYKTOB.

YPOBEHb TEXHUKU

TexHomorus NPOM3BOACTBA  KJIETOUHBIX KYJIbTYp IIMPOKO TPUMEHSETCS IS
u3roToBneHuss OuodapmaueBTuueckux mpenapatoB. I[lo Mepe yBenmyeHus crnpoca Ha
OnodapMalieBTHYECKHE MPEnapaThl, TAKKE 3HAYUTENIbHO BBIPOCHA MOTPEOHOCTh B YBEJINYECHUU
YPOBHSI POCTa KJIETOK, >XH3HeCcrocoOHOocTH u mponykumu Oenka. Ceiiuac MHOro ycmini
yIesieTcsi crnocodbaM M CTPAaTerwsM BBIPALIMBAHUSA, MOJKOPMKH M TOAAEPKAHHS KIETOUHBIX
KYJIbTYP

HoBple crocoObl KyJBTUBHPOBAHHS KJIETOK, KOTOpBIE OOECMEUMBAIOT PaBHOMEpPHOE
MIOCTETIEHHOE TMOBBIIICHUE YPOBHS MPOIYKIHUH PEKOMOMHAHTHBIX OE€JKOB, SIBJSIFOTCS LIEHHBIMHU,
yUNUTBIBAs TpPOOJEMBI M 3aTpaThl, CBSI3aHHBIE C KPYIMHOMACIITAOHBIMH IPOLECCAMHU
KYJIbTUBHPOBAHUS KIIETOK, a TAKXKE PACTYLIYIO MOTPEOHOCTh B OOJBLIMX KOJNMUYECTBAX U Ooiee
HU3KHUX 3arpatax Ha Owuonorndyeckue mnpoxykrel. I[losTromy HeoOxomuma ONTHMHU3ALUS
NPOLIECCOB KYJIBTUBHPOBAHUS KJIETOK, SKCIIPECCUU PEKOMOWHAHTHOTO IMOJUMENTUAA, THTPA U
JKU3HECTIOCOOHOCTH KJIETOK, YTO MOXKET CIIOCOOCTBOBATH IMOJIYUEHHIO O0Jiee BBICOKOTO BBIXOIA
NPOAYKIMK, TEM CaMbIM CHMIJKAasl 3aTpaThl, CBsI3aHHbIE C TIPOM3BOACTBOM OEIKOBBIX
TEparneBTUYECKUX CPEACTB.

CyurHocTs n300peTeHust

Wnutencudukanust pa3paboTku, pocT MPOU3BOACTBA M MpPOjaX OnodapManeBTHIeCKUX
NPONYKTOB Ha OEJTKOBOW OCHOBE MPUBEN K YBEJIMYSHHIO CIPOCa HAa CIOCOOBI MPOAYLIMPOBAHUS,
KOTOpPbIE MOTYT ONITUMH3UPOBATh MPOAYLHPOBAHUE OMO(apMaLIeBTUUECKUX TPOAYKTOB.

OnucanHbple B JaHHOM JOKYMEHTE BapUaHTbl OCYLIECTBJICHUS YJOBJIETBOPSIOT
BBILIEYNIOMSIHYTbIe TPeOOBaHMS MyTEM MNPEAOCTABJIEHUS CIOCOOOB M Cpen Al MPOH3BOICTBA
TakuX OMohapMaleBTHYECKUX MPOIYKTOB.

B nmaHHOM JOKyMeHTe, MO MEHBIIEH Mepe YacTUYHO, ONHCaHa cpena AJjs
KYJIbTUBUPOBAHMSI SyKaPUOTHUYECKHUX KIIETOK..

B onHOM THUNOBOM BapuaHTE OCYINECTBJIEHUS ONMUCAHHAs cpefa AJis KyJbTUBUPOBAHMS
SYKapUOTHUYECKHUX KIETOK MOXKET BKIIIOYATh OaszaipHyI0 cpeny. B omHoOM acmekre 3TOro
BapHaHTa OCYINECTBIEHUS CpeAa M KyJbTUBUPOBAHUS KJIETOK MOKET JOMOJHHUTENIBHO
COZIepKaThb S-METHITHOAJE€HO3UH . B IpyroM acnekTe 3TOro BapuaHTa OCYIIECTBIEHHUS Cpena
IJs1 KyJbTHUBUPOBAHMS KJIETOK MOXET COAEpkKaTb IO MeHbled Mepe okono 10 M 5-
METUJITHOAJIEHO3MHA. B elne OgHOM acmekTe 3TOro BapuaHTa OCYLIECTBJIEHHUS cpena s
KyJbTUBHPOBAaHUs KIJIETOK MOXET coaepxkarb oT okojgo 10 HM pgo okono 200 HM 5-
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KyJbTUBUPOBAHUSL KJIETOK MOXET JOMNOJHUTEIBHO COAEpKaTb HUKOTHMHamuza. . B agpyrom
aCmeKkTe 5TOr0 BapHaHTAa OCYINECTBJIECHMsI Cpena Iisl KYJbTUBUPOBAHUS KJIETOK MOXKET
comepxarb 1o MeHbuien mepe okono 50 HM HukoTMHamujga. B eme OgHOM acmekre 3TOoro
BApHUAHTA OCYLIECTBJICHUS Cpena Ul KyJbTUBUPOBAHUS KJIETOK MOXKET coaepkarb okosio 2000
HM S-HUKOTHHamMHIa. B OZHOM acmekTe 3TOr0 BapHaHTa OCYLIECTBIECHHs TUTP Oelka,
BBIPALIEHHOT'O B CpeJie s KYJIbTUBHPOBAHHS KJIETOK, 110 MEHbIIeil Mepe Ha okoJio 2% Oosblie,
4eM B JPYrol cpene Ajsl KyJbTUBUPOBAHMS KJIETOK, HE COIEprKallell 0 MEHbIIEH Mepe OKOJIO
10 HM 5-meTuntuoaneHo3nHa. B Ipyrom acrekTe 3TOro BapuaHTa OCYLIECTBIIEHUs TUTP Oelka,
BBIPAIEHHOT'O B CpeZe JIsl KYJbTHBHPOBAHUS KJIETOK, IO MEHbIIeH Mepe Ha okouo 2% OoJbine,
4eM B APYrod cpeae sl KyJIbTUBUPOBAHUsS KIJIETOK, HE COJEpIKallell 10 MEHbIIEH Mepe OKOJIO
50 HM nHukoTMHamMuzaa. B OIHOM M3 acCmEKTOB 3TOr0 BapuUaHTa OCYILECTBJEHUs Cpena s
KYJIbTUBHPOBAHHUS KJIETOK MOJKET JIOMOJIHUTEIBHO CONEepKaTh OAHY WM OOJbIee KOJIMYECTBO
KHCJIOT, BBIOPAHHBIX W3 MOJIOYHOH KHCIOTHI, (PEHHIMOJOYHONH KHCJIOTBI, WHAOJUIYKCYCHOU
KHUCJIOTBI, SIHTAPHOW  KHUCJOTBHI,  anb(a-TUAPOKCHH30BAJICPUAHOBON  KHUCIOTHL,  anbga-
THIPOKCUM30KANPOHOBOH — KUCIOTBL,  2-(4-TUAPOKCH-(QEHWI)MOJIOYHONH ~ KUCIIOTBI WA 2-
THIPOKCHU-3-METHIIBAJIEPHAHOBONW KUCIIOTBI, COJNIEH 3THX KHCIOT, CIOKHBIX 3(UPOB 3THX KHUCIOT
U ¥uX KOMOWHauui. B OmHOM acmekre 3TOro BapuaHTa OCYLIECTBIEHHS Cpena I
KyJbTUBUPOBAHUSL KJIETOK MOXKET JONOJHUTENIbHO COAEpXkKATb Caxapa, aMHHOKHUCIOTHI,
BUTAMMUHBI, COJIM, CJIENOBbIE HOHBI METAJUIOB, NMyPUHBI W/WJIM MUPUMUANHBL B omHOM acmekrte
5TOr0 BAPUAHTA OCYILECTBJICHUs CPelNa AJisl KyJbTUBUPOBAHUS KJIETOK MOXKET COAEP>KATh COJU
WIN CIOXHBbIE 3(QUPbI  S-MeTUNATHOAaNEHO3MHA. B 71pyrom acmekre 53TOro BapHaHTa
OCYLIECTBJICHUSI Cpefa Ui KYJbTUBUPOBAHUS KJIETOK MOXKET COAEPKATb COJU WIIH CIIOXKHBIE
5¢upbl HUKOTHHaAMHIA. B OIHOM acmekTe 3TOro BapuaHTa OCYINECTBJIEHUS cpena s
KyJIBTUBUPOBAHMsI KJIETOK MoxkeT umerb pH oT okosno 6,5 no oxono 8. B onHOM U3 acnekTos
STOrO BapHaHTAa OCYIIECTBJIECHUsI Cpela Uil KyJbTHBHPOBAHMS KJIETOK HE CONEPXKHUT Oelka
JKUBOTHOT'O MPOUCXOXKAEHUS. B OHOM M3 aCeKTOB 3TOr0 BapuaHTa OCYILECTBJICHUS Cpena AJis
KYJIbTUBHPOBAHUSL KJIETOK MOXeT ObITb OeCChIBOPOTOYHOW cpenoil. B omHOM acmekte 3TOro
BapUaHTa OCYLIECTBIEHHs Cpeda sl KyJIbTUBUPOBAHHUS KIETOK MOXeT ObIThb Cpemou
ONPENEIEHHOr0 XUMHYECKOT0 COCTABA.

B opmHOM THUNOBOM BapuaHTe OCYLIECTBIEHUs Cpeda MAjsl  KyJIbTUBUPOBAHUSA
S5YKaPUOTHYECKUX KIETOK MOKET BKJKOYAaThb MUTATENIBHYK cpeny. B OmHOM acmekre 3TOro
BApUAHTa OCYLIECTBJIEHUS CpeAa AJsl KyJbTUBUPOBAHUS KJETOK MOXKET JOMOJHUTENBHO
cozepkaTb 5-METWITHOACHO3UH . B IpyroM acnekre 3TOro BapHaHTAa OCYLIECTBIEHUs Cpena
1751 KyJbTHUBUPOBAHMS KJIETOK MOXKET COAEpkKaTb IO MeHblled Mepe okono 10 HM 5-
METUITHOACHO3MHA. B eme OAHOM acmekTe 5TOro BapuaHTa OCYLIECTBJIEHUs Cpeaa AJis
KyJbTUBUPOBAaHUS KJIETOK MOXET coaepxkartb or okoino 10 HM pgo oxono 200 HM S5-
METUITHOAJCHO3MHA. B OIHOM acmekTe 5TOro BapuaHTa OCYIUECTBICHHS Cpeaa i
KyJBTUBUPOBAHUS KJIETOK MOXKET JOIMOJHUTENILHO COAEPKaTh HUKOTUHAMuA. B 1pyrom acnekre
5TOr0 BapHaHTa OCYLIECTBJIEHUS Cpela sl KyJbTUBUPOBAHMs KJIETOK MOXKET COAEPKaTb IO
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OCYILECTBJIEHUs Cpena AJsl KyJIbTUBUPOBAHUs KJIETOK MOXKET Conep:karb OT okojo 50 HM nmo
okoJi0 2000 HM 5-nukoTMHamuaa. B aapTepHATUBHOM acleKTe 3TOrO BapUaHTa OCYLIECTBICHUS
cpena sl KyJIbTUBUPOBAHUS KJIETOK MOXKET AOMOJHUTENBHO COAEPKATh S-METWITHOAAEHO3UH U
HUKOTHHAMHA. B OZHOM M3 acmekToB JTOr0 BapuaHTa OCYINECTBJICHUs Cpeaa AJisd
KYJIBTUBUPOBAHUS KJIETOK MOJKET IOMOJHHUTENIBHO COAEp KaTh OAHY WMJIM OOJbIee KOJHYECTBO
KHCJIOT, BBIOPAHHBIX W3 MOJIOYHOH KHCJIOTBI, (DEHMJIMOJIOYHOH KHUCIOTBHI, WHIOJIMIYKCYCHON
KHCJIOTBI,  SIHTAPHOH  KHUCIOTBI,  anb(a-ruIpOKCHU30BAJEPUAHOBOI  KUCIOTHL,  anbda-
THIPOKCUM30KAMPOHOBON  KUCIOTBI,  2-(4-TUAPOKCH-(QEHWIT)MOJOYHONH KHUCIOTBI Wi 2-
THIPOKCH-3-METHIIBAJIEPUAHOBOM KUCIIOTBI, COJIEH STHX KHCIIOT, CIOXKHBIX 3(UPOB 3THX KUCIOT
U uX KOMOWHauui. B OmHOM acmekre 53TOro BapuaHTa OCYLIECTBIEHHs Cpema IS
KyJbTUBUPOBAHUS KJIETOK MOET JOINOJHUTENbHO COAEpXKATb Caxapa, aMHHOKHUCIOTHI,
BUTAMHUHBI, COJIH, CJIEIOBbIE MOHBI METAJUIOB, IMyPHHbI W/WIM MHPUMHIUHBL B OnHOM acrekre
3TOrO BAPUAHTA OCYILECTBJICHMs CPela AJisl KyJbTUBUPOBAHUS KJIETOK MOXKET COAEP>KaTh COJU
WIA CIOXHBIE 3(QUPbI  S-MeTHNATHOAaNEHO3WHA. B JpyroM acmekre 3TOro BapHaHTa
OCYLIECTBJIEHUS] CpPeAa Al KYJBTHUBUPOBAHMS KJIETOK MOXET COAEP:KAaTb COJIM WU CJIOKHBIE
3¢upsl HUKOTHHaAMHIA. B OIHOM acmekTe 3TOro BapHaHTa OCYINECTBJICHUS Cpenma i
KyJbTUBUPOBAHUS KJIETOK MOXeT uMeTb pH ot okxono 6,5 1o okono 8. B 0qHOM M3 acCHeKkToB
3TOr0 BapHaHTa OCYLIECTBIEHMs Cpela sl KyJbTHBHPOBAHHUS KIIETOK HE COAEPXKUT Oerka
JKABOTHOI'O MPOUCXOXKAEHUs. B OMHOM M3 aCnekTOB 3TOr0 BapuaHTa OCYIUECTBJICHUS CPeAa AJis
KYJIbTUBHPOBAHHUS KJIETOK MOXeT ObITb OeCChIBOPOTOUHOM cpenoil. B omHOM acmekre 3TOrO
BapUaHTa OCYILIECTBIEHHs Cpeda s KyJIbTHUBUPOBAHUS KIETOK MOXET OBbITh Cpenoit
OMNPENEIEHHOr0 XUMUYECKOro COCTaBa. B OMHOM acmekTe 5TOro BapUaHTa OCYLIECTBJICHUs
cpena Ui KyJIbTUBUPOBAHUS KJIETOK MOXKET HeoOs3aTeIbHO CoAep KaTh HUKOTUHAMU,. B ogHOM
acrieKTe STOr0 BapuaHTa OCYLIECTBIEHHs THUTP Oellka, BBIPAIIEHHOTO B cCpexe s
KYJbTUBUPOBAHUS KJIETOK, [0 MEHbLIEH Mepe Ha Ookoso 2% Oosblie, 4eM B APYroi cpene st
KyJbTUBUPOBaHUsl KJETOK, HE conepxalleil no MeHblued wepe okono 10 HM  5-
METHJITHOAI€HO3MHA. B 1pyrom acmekre 5TOro BapHaHTa OCYIIECTBJICHUS THUTP Oelka,
BBIPAIEHHOT'O B Cpee ISl KYyJIbTHBHPOBAHUS KJIETOK, IO MEHbIIEH Mepe Ha OKojo 2% Ooblie,
4eM B APYrod cpeae sl KyJIbTUBUPOBAHUsS KIJIETOK, HE COIEpIKallel 0 MEHbILIEH Mepe OKOJIO
50 HM HUKOTHHAMUJA.

B mHacrosimem oOmMCaHWHM, MO MEHbIIEH Mepe YaCTUYHO, TNPEACTABIeH CIoco0
POAYLUpPOBaHUs Oelka.

B omHOM THIIOBOM BapHMaHTE OCYIIECTBJICHHS CHOCOO MPOAYLMPOBAHHUS OEIKa MOXKET
BKJIFOYATh KYJBTUBUPOBAHHE 3YKAPUOTHUECKHUX KJIETOK, COAEP>KALIUX HYKJIEHMHOBYIO KHUCIOTY,
KOIMPYIOIIYIO OeNoK, B cpede s NPONYLHUPOBAHHUS KYJbTYPhl KJIETOK M MOJKOPMKY
SYKapUOTHUYECKUX KIETOK C NpPUMEHeHHeM OOOTalleHHOW Cpeabl, coiepamer  S-
METUITHOAICHO3UH, B TEYEHHE OIPEAEIEHHOr0 Nepuoja BpeMeHU. B OnHOM acmekTe 3TOoro
BapHUaHTa OCYLIECTBJIEHHs OOOTalleHHAas Cpeaa MOXKET COIEepKaTh IO MEHbIIeH mMepe OKoJo 1
HM 5-metunrtuoaneHo3nHa. B OTHOM M3 aCneKTOB 3TOr0 BapUaHTAa OCYIUECTBJIEHUs CpeAa IJis
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KHCJIOT, BBIOPAHHBIX W3 MOJIOYHOM KHCIOTHI, (PEHHIMOJOYHONH KHCIOTBI, WHAOJUIYKCYCHON
KHUCJIOTBI, SIHTAPHOW  KHUCJOTHL,  anb(a-THAPOKCHU30BAJIEPHAHOBON  KHUCJIOTHL  anbda-
T'MIPOKCUM30KANIPOHOBON  KUCIOTBI,  2-(4-TUAPOKCH-(PEHWI)MOJIOYHONH KHUCIOTBI WiIH  2-
T'MIPOKCHU-3-METHUIIBATIEPHAHOBON KUCIIOTBI, COJNEH ATUX KHCIIOT, CIOKHBIX 3(UPOB 3TUX KUCIOT
M uX KoMmOmHaimii. B oOZHOM acmekTe 3TOro BapuaHTa OCYINECTBICHUS cpena AJis
IPOAYLUPOBAHUS KJIETOYHON KYJBTYPbl MOXKET COAEPKATh Caxapa, aMUHOKHCIIOThI, BATAMUHBI,
COJIM, CJIEAOBBIE HMOHBI METAJUIOB, NMyPHUHBI W/WIM NHPUMHUIUHBL B OmHOM acmekre 3TOro
BapHaHTa OCYLIECTBJICHUS Cpena i MPONYLIUPOBAHUS KIETOYHON KYJIbTYPhl MOXKET COZEePIKaTh
COJIM WJIM CJIOXHBbIE 3(PUPbI S-METHJITHOAACHO3WHA. B OJHOM W3 aceKTOB STOr0 BapHaHTA
OCYIIECTBJIEHUS cpefia AJis MPOAYLIMPOBAHUS KJIETOYHOM KyJbTypbl MOXeT uMmeTb pH ot okomno
6,5 1o okosio 8. B 0THOM acnekTe 3TOro BapuaHTa OCYIIECTBICHUS Cpeaa il MPOAYLHUPOBAHUS
KJIETOYHOH KYJITYPBI HE CONEPKUT OeJIKa KMBOTHOI'O MPOUCXOXKAEHUS. B OMHOM M3 acneKkToB
5TOrO BAPUAHTA OCYIIECTBIICHUS Cpena sl MPOAYLUPOBAHUS KJIETOYHOH KyJIBTYpPhl MOKET OBITh
OecchIBOPOTOYHON cpenoil. B ogHOM acmekTe STOro BapuaHTa OCYIIECTBIEHUS cpena s
NPOAYLHUPOBAHUS KJIETOUHOW KYJBTYPBI MOXKET OBITh CPEeNoi ONpeAeNeHHOr0 XHMHYECKOTO
cocTtaBa. B oHOM acnekTe 3TOro BapHaHTa OCYIIECTBIEHHs] SyKapUOTHUYECKHE KJIETKU MOTYT
OBITH BBIOPAHBI M3 KJIETOYHBIX JIMHUI MOYKH HOBOPOKIEHHOTO XOMSYKA, KJIETOUHBIX JIMHHM
SIMYHUKOB KHUTAHCKOTO XOMSYKA, KJIETOYHBIX JIMHUN MHUEJOMbl CEMEICTBA MBIIINHBIX,
KJIETOYHBIX JIMHUA MHEJIOMBI MBIIIH, KJIETOYHBIX JIMHUH 3MOPUOHAIBHBIX IMOYKH YeJIOBEKa,
KJIETOYHBIX JIMHUH, TONYYEHHBIX W3 CETUaTKH TJla3a YeJIOBEKa, /WM KJIETOUHBIX JINHUH
aMHHMOLINTOB. B OTHOM acnekTe 3TOro BapuaHTa OCYINECTBJIEHUs] OEJIOK MOXET OBbITh BHIOpaH M3
IPYIIIBI, COCTOSAIIENH W3 aHTHTENAa WJIM ero ¢pparMeHTa WM MPOU3BOAHOIO, CIUTOro Oenka u
(pU3HONOrNUecKr aKTUBHOTO Oeyika, He SIBJSIIOLIEroCs aHTUTEJIOM. B OZHOM acmekTe 3Toro
BapUaHTAa OCYINECTBJIEHHs YKa3aHHbBIN Ccrnoco0 MokeT obecreduTh TUTP Oeska, KOTOPBIi
SBJIIETCSI TIO MEHbIIEeH Mepe Ha Okojo 2% Oounbine, 4yem TUTp Oenka B cpene s
MPOAYLUPOBAHUS KJIETOYHON KYyJbTYpbI, HE coaep:kalieli mo MeHblued mepe okoyio 10 HM 5-
METHJITHOAI€HO3MHA. B OTHOM acmekTe 3TOro BapuaHTa OCYLIECTBJIEHHs] OOOTralleHHasl cpena
MOJKET HeoOsI3aTeNIbHO COAep)KaTh HHUKOTUHAMUZI. B OIHOM acmekTe 3TOro BapHaHTa
OCYIIECTBJICHUS] CIOCO0 MPONyLHMPOBaHUS Oejika MOXKET ObITh CIOCOOOM MEePUONMYECKOTO
KYJbTUBUPOBAHUS C TIOIMUTKOM.

B omHOM THIIOBOM BapHWaHTE OCYLIECTBJICHHUS CHOCOO MPOAYIMPOBAHHUS OEJKa MOXKET
BKJIOYAaTh KYJbTHUBHPOBAHUE SYKAPUOTUYECKUX KJIETOK, COJAEPKAIIMX HYKJIEHHOBYIO KUCIOTY,
KOIMPYIOIIYIO OeNoK, B cpede Myl NPOAYLUHPOBAHUS KYJIbTYpPbl KIJIETOK M MOJKOPMKY
5YKapUOTHUYECKUX KJIETOK C PUMEHEHUEM OOOTaIeHHOH Cpelbl, CoaeprKaleil HHKOTUHAMH], B
Te4YeHHe ONpeAesIEHHOro epuoa BpeMeH!. B 0JHOM acrekTe 3TOro BapHaHTa OCYILECTBICHMUS
oOoralneHHasi cpea MOXKET COAep»KaTh IO MEHbIIeH Mmepe okojio 5 HM HukoTmHamuma. B
OJIHOM M3 acCIEeKTOB 3TOr0 BapuaHTa OCYLIECTBJIEHUs cpeAa sl NPOAYLMPOBAHUS KJIETOUYHOM
KYJIBTYPBI MOXET COZEP>KaTh OHY UJIH OOJIbIIee KOJUUECTBO KUCIIOT, BHIOPAHHBIX U3 MOJIOYHOM
KHCJIOTHI, (PEHUIIMOJIOUHON KHUCIOTHI, MHIOJMIYKCYCHON KHUCJIOTBI, SSHTAPHON KUCIOTHI, ajb(a-

T'MIPOKCUHM30BAJIEPHAHOBOM  KUCJOTHI,  anb(a-ruAPOKCHU30KAIIPOHOBOM  KUCIOTBI,  2-(4-



THIPOKCU-(DEHMIT)MOJIOYHON KUCIIOTHI MIIH 2-TUAPOKCH-3-METHIIBAJIEPHAHOBON KHCIIOTBI, COJe
STUX KHUCJIOT, CJIOKHBIX 3(HUPOB 3TUX KHUCIOT U UX KoMOmHaumii. B omHOM acmekre 3TOrO
BapHaHTa OCYLIECTBJIEHUS Cpena i MPOLyLIUPOBAHUS KJIETOYHON KyJIbTYPbl MOXKET COEPIKATh
caxapa, aMHHOKHCIIOTBI, BHUTAMHUHBI, COJH, CJIEJOBble HMOHBI METAJJIOB, MYypPHHBI H/HWIH
NUPUMUIUHBL B ONHOM acmekTe 3TOro BapHaHTa OCYLIECTBJIEHUS cCpefda AJid MPOAYKLHH
KJIETOYHOH KyJIBTYPbI MOXKET COAEPKaTh COJM WM CIOXHbIE 3(pHpbl HUKOTHHAMKUAA. B ogHOM
U3 aCMEKTOB 3TOr0 BAPHAHTA OCYIIECTBIIEHUS Cpeaa A NPOAYLUPOBAHUS KJIETOUYHOU KYJIbTYPbI
MoxeT uMmeTb pH ot okono 6,5 1o okono 8. B 0AHOM acnekTe 3TOro BapuaHTa OCYIIECTBJICHUS
cpena sl TPOAYLHMPOBAHMS KJIETOYHOW KyJBTYpbl HE COHEPXKHUT Oelka >KMBOTHOTO
NpOUCXOXeHUsA. B OmHOM M3 acmekToB 3TOr0 BapHaHTa OCYLIECTBJICHUs cpena i
NPOAYLMPOBAHUS KIETOYHOH KYyJbTYpPbl MOXET OBITh OECChIBOPOTOYHOH cpemodl. B omHOM
acrmeKkTe 3TOro BapHaHTa OCYLIECTBIIEHHUS cpenla s MPOAYLHMPOBAHUS KIETOYHOM KYJBTYpPBI
MOJKeT OBITh CPEOo OINMpeNeIeHHOrO XUMHUYECKOro COCTaBa. B OJHOM acrekTe 5TOro BapHaHTa
OCYIIECTBIIEHHS SYKAPUOTUYECKHE KIETKH MOTYT OBITh BBIOpAHBI U3 KJIETOYHBIX JIMHUIN MOYKH
HOBOPOJKAEHHOIO XOMSYKA, KJIETOYHBIX JUHUM SIMYHUKOB KHUTANHCKOrO XOMSYKA, KIETOYHBIX
JUHUHA MUEJIOMbI CEMENCTBA MBIIIHUHBIX, KJIETOYHbIX JINHUN MUEJIOMBI MBILIH, KJIETOYHBIX JTUHUIM
SMOpPHOHANBHBIX TOYKH YeNIOBEKa, KJIETOYHBIX JIMHUH, TIONyYeHHBIX M3 CETUaTKH IJiasa
YeJOBEeKa, W/WINM KJIETOYHBIX JIMHAM aMHHOLMTOB. B OmHOM acmekTe >TOro BapHWaHTa
OCYIIECTBIIEHHUsI OENOK MOXKeT OBITh BBIOpAH W3 TPYIIIBL, COCTOSINEH M3 aHTUTENAa WIH €ro
¢parmMeHTa WM TPOM3BOAHOIO, CIUTOrO Oenka W (PU3MOJOTHUECKH aKTHBHOTO Oenka, He
SBJIAIOILErOCs. AaHTUTEJNOM. B OAHOM acmekTe 3TOro BapuUaHTa OCYILECTBJIEHMs YKA3aHHbIN
crocod MokeT obecneunTb TUTP OejKa, KOTOPBIH SIBJISIETCS MO MEHbIIeH Mepe Ha OKojo 2%
Gonblue, yem TUTp Oenka B cpene Al IPOAYLHPOBAHUS KIETOYHOH KYJIbTYpPBI, HE CoAepIKarien
no Mmenblielr Mepe okono 50 HM HukoTMHamuga. B ogHOM acmekre 3TOro BapuaHTa
OCYLIECTBJIEHHsI OOOTaIeHHAs! Cpela MOXKET HeoOsI3aTeNIbHO CONEePKATh S-METHIITHOAIEHO3HH.
B oxHOM acrmiekTe 3TOro BapuaHTa OCYLIECTBIEHHS CIIOCOO MPOAYLIMPOBAaHUS OelTka MOXKET OBbITh
CHOCOOOM MEPUOTUUECKOTO KYJIbTUBUPOBAHUSI C TIOATIUTKOM.

B HacrosimmeMm OMHMCAaHWM, MO MEHbIIEH Mepe YaCTUYHO, TNPEACTABIEH CIoco0
MIOBBIIIEHHSI YPOBHSI MPOAYKLUH OeJKa.

B onmHOM THIIOBOM BapuaHTE OCYLIECTBJIEHHS YKa3aHHBIH CIOCOO TOBBILICHHUS YPOBHS
NPOAYKIMH OeJka MOXKET BKJIIOYAThb KYJBTHBUPOBAHHE SYKAPUOTUYECKHX KJIIETOK B Cpene IJis
KyJIbTUBHPOBAHUSI KJIETOK, J1OOaBJI€HHWE B Cpeay Uil KyJbTHBHPOBAHUS KJIETOK S-
METHOA/IEHO3MHA, a TaKXe HKCIPEcCHI0 Oenka. B OOHOM M3 acmekToB 3TOr0 BapHAHTA
OCYIECTBJIEHUS] KOHLEHTpaLUs 5-METUNTHOAACHO3MHA MOXKET COCTaBJIATH 10 MEHbIIEH Mepe
okono 10 HM. B omgHOM H3 acCHmeKTOB 3TOr0 BapUaHTA OCYILECTBJICHUs] KOHLIEHTPALHs S-
METUITHOAICHO3MHA MOXET COCTaBIATH OT Okojo 10 HM po okono 200 M. B omgnHOM u3
aCIeKTOB 3TOr0 BapUaHTa OCYINECTBIEHUs cCpefa AJsd KyJbTUBHPOBAHUS KIETOK MOXET
colepKaTh OAHY HJIM OoJbliee KOJWYECTBO KHUCJIOT, BBIOPAHHBIX M3 MOJIOUHOW KHCIIOTBHI,
(eHNIMONIOYHON ~ KHUCJIOTBl, WHAOJMIYKCYCHOM KMCJOTBI, SIHTAPHOW KHCIOTBI, anbga-

T'MIPOKCUM30BAJIEPHAHOBOM  KUCJOTBHI,  anb(a-ruAPOKCHU30KAIIPOHOBOM  KUCIOTBI,  2-(4-



THIPOKCU-(DEHMIT)MOJIOYHON KUCIIOTHI MIIH 2-TUAPOKCH-3-METHIIBAJIEPHAHOBON KHCIIOTBI, COJe
STUX KHUCJIOT, CJIOKHBIX 3(HUPOB 3TUX KHUCIOT U UX KoMOmHaumii. B omHOM acmekre 3TOrO
BapHaHTa OCYLIECTBJIEHUS JJi1 KyJbTUBUPOBAHMs KJETOK MOXKET COJEpKaThb caxapa,
AMHHOKHUCJIOTBI, BUTAMUHBI, COJIH, CJIEIOBbIE HOHBI METAJJIOB, IyPHUHbI W/ UM MUPUMUINHBL. B
OJIHOM acCIleKTe 3TOr0 BapMaHTa OCYILIECTBJICHUs Cpela AJsl KYJbTUBUPOBAHUS KJIETOK MOXKET
COEpKaTh CONM WIJIM CIOXHBIE 3(QUPbI 5-METUNITHOAAEHO3MHAa. B OZHOM acmekTe 3TOro
BAapHAHTa OCYILECTBICHUS Cpena A KyJbTUBUPOBAHMS KJIETOK MOXeT umerh pH ot okono 6,5
10 Okojao 8 B 0oAHOM U3 acmekToB JTOr0 BapuaHTa OCYINECTBJICHUs cpeaa JJis
KYJIbTUBHPOBAHUSI KJIETOK HE COIEPXKHUT Oesika >KUBOTHOTO MNPOUCXOXKIEHHs. B omHOM wu3
aCIeKTOB STOT0 BapHaHTAa OCYINECTBJIEHUsS Cpela ISl KyJbTUBUPOBAHHS KJIETOK MOXKET OBITh
OecCchIBOPOTOYHOU cpenoil. B ogHOM acrmekTe 3TOro BapuaHTa OCYIIECTBIIEHUS Cpena Iis
KYJIbTHUBHPOBAHUS KJIETOK MOKET OBITh CPEAOH OINpEeeHHOr0 XMMUYECKOTro cocTaBa. B ogHOM
aCIIeKTe 3TOr0 BapHAHTA OCYIIECTBJIEHHSI SYKAPUOTHYECKHE KJIETKH MOTYT OBITh BBIOpPAHBI U3
KJIETOYHBIX JIMHUN MTOYKH HOBOPOKAEHHOI'O XOMAYKA, KJIETOUHBIX JUHUI SIMUHUKOB KUTAaNCKOro
XOMSIUKA, KJIETOYHBIX JIMHUI MUEJIOMbI CEMENCTBA MBILIMHBIX, KJIETOYHBIX JIMHUN MHEIOMbI
MBIIIH, KJIETOYHBIX JIMHUI SMOPHOHAIBHBIX TOYKH YEJIOBEKA, KJIETOYHBIX JIMHUH, TOTyUYE€HHBIX
U3 CeTUaTKH IJla3a 4YeJIOBEeKa, W/WJIHM KJIETOYHBIX JIMHUM aMHUOLUMTOB. B omHOM acmekTe 3TOro
BapHUaHTa OCYLIECTBIICHUSI OEJIOK MOKET OBbITh BBIOPAH U3 IPYIIIBI, COCTOSIIEN U3 aHTHTENA UITH
ero ()parmMeHTa WIM MPOM3BOAHOIO, CIUTOrO Oenka M (PU3MOJIOrHYecKH aKTUBHOTO Oenka, He
ABIISIIOIIETOCS aHTUTENOM. B OHOM acmekTe 3TOro BapuaHTa OCYLIECTBIEHHsS A0OaBlIeHHE S-
METHJITHOAIEHO3MHA TIOBBIIIAET TUTP PEKOMOMHAHTHOrO O€JKa 10 MEHbLIeH Mepe Ha 0KoJo 2%.
B onHOM acrnekTe 3TOro BapuaHTa OCYIIECTBJIEHUS CPeAa AJi KYJbTUBUPOBAHUS KIETOK MOKET
ObITh HEOOSA3aTENIBHO OTIOJHEHA HUKOTHHAMHIIOM.

B ogHOM THIIOBOM BapuaHTe OCYIIECTBJICHHUS YKAa3aHHBIH CIOCOO MOBBIMIEHUS YPOBHS
NPOAYKLMH OeJka MOXET BKJIFOUaTh KyJIbTUBHPOBAHHE DYKAPHOTHYECKUX KIIETOK B Cpene Ui
KYJIbTUBHPOBAHUS KJIETOK, OOABIEHHE B CPeAy AJsl KYJbTUBUPOBAHUS KJIETOK HUKOTHHAMHUIIA,
a Takxke OSKcmpeccHo Oenmka. B OOHOM M3 acmeKTOB S5TOr0 BapHUaHTa OCYLIECTBIICHHS
KOHLIEHTpaLUsl HUKOTUHAMUA MOKET COCTaBJISATh MO MeHbIIeH Mepe okosio 50 HM. B ogqHoMm u3
aCmeKTOB O5TOr0 BapUaHTa OCYINECTBIEHHUS KOHLIEHTpALUs S-METHITHOAIEHO3WHA MOXKET
cocTaBysATh OT 0Koja0 50 HM no okxoso 2000 HM. B omHOM M3 acnekToB 3TOrO BapUaHTa
OCYIIECTBIIEHHsI cpena AJIsi KyJbTUBHPOBAHUS KIETOK MOXKET COAEpIKaThb OAHY WM Oojblee
KOJINYECTBO KHUCJIOT, BBIOPAHHBIX U3 MOJIOYHOW KHCIOTBL, (PEHUIMOJIOUYHOW KHCIOTHL,
UHJIOJIMITYKCYCHON KHCIIOTBI, SSHTAPHOW KHUCIIOTBI, ajb(pa-ruipoKCUN30BAIEPUAHOBON KUCIIOTHI,
anb(ha-ruAPOKCHU30KAMIPOHOBON KHCIOTHI, 2-(4-rUapOoKCU-(EHHIIT)MOJIOUYHOH KUCIOTHl WM 2-
THIPOKCHU-3-METHIIBAIEPHAHOBON KHCIIOTBI, COJIEH 3TUX KHCIIOT, CIOKHBIX 3(UPOB 3THX KUCIOT
U uX KoMOMHauuii. B omHOM acriekTe 3TOro BapHaHTa OCYIIECTBJICHUS IJISI KYJbTUBHUPOBAHHUS
KJIETOK MOXKET COZIepP>KaTh caxapa, aMUHOKHUCIIOThI, BATAMHUHBI, COJIH, CJI€0BbIE HOHBI METAIJIOB,
NypPHUHBbI W/WUIN MUPUMUANHBL. B OZHOM acmekre 3TOro BapuaHTa OCYLIECTBICHHS Cpena U
KYJIbTUBHPOBAHHUS KJIETOK MOJKET COAEpKaThb COJNM WU CJIOXKHbIE 3(upbl HUKOTHHamuna. B

OOHOM AacCIICKTEC 3TOr0 BapuUaHTAa OCYLICCTBIICHHUA Cpcaa HJId KYJIbTUBHUPOBAHUA KJIETOK MOXKET



uMetb pH oT okoso 6,5 10 0k0j10 8. B ONHOM U3 aCHeKTOB 3TOr0 BApUAHTA OCYLIECTBICHUS
cpena Iuisd KyJIbTUBUPOBAHUS KJIETOK HE COAEPIKHUT Oelka *KMBOTHOTO MPOUCXOXIeH!s. B onHOM
U3 aCIEeKTOB STOr0 BAPHAHTA OCYLIECTBIEHHS CpeNa Il KYJIbTUBUPOBAHUS KIETOK MOXKET ObITh
OecchIBOPOTOYHON cpenoil. B ogHOM acmekTe 3TOro BapuaHTa OCYIIECTBIEHHUS cpena i
KYJIBTUBUPOBAHUS KJIETOK MOXKET OBbITh CPENOH ONMpeeIeHHOr0 XUMUUECKOro cocTaBa. B omHOM
acIieKTe 3TOr0 BapUaHTA OCYILIECTBJICHHS 3YKAPUOTHUYECKUE KJIETKH MOTYT OBITh BBIOpaHbBI U3
KJIETOYHBIX JIMHUI MTOYKH HOBOPOKACHHOTO XOMsAUKA, KJIETOUHbIX JIMHUI IMYHUKOB KUTANHCKOTO
XOMSIUKA, KJIETOYHBIX JIMHUN MHEJIOMbI CeMENHCTBA MBILUIMHBIX, KJIETOYHBIX JIMHUN MHEIOMBbI
MBIIIH, KJIETOUHBIX JIMHUI SMOPUOHANBHBIX MOYKH YEJIOBEKA, KJIETOYHBIX JIMHUM, TMOTy4E€HHBIX
U3 CEeTUaTKH IJIa3a 4YeJIOBEeKa, W/WJIM KJIETOYHBIX JIMHUM aMHUOLIUTOB. B OIHOM acrmekTe 3TOro
BapHUAHTA OCYLIECTBJICHUS OEJIOK MOXKET ObITh BBIOPAH U3 IPYIIIbI, COCTOSIINEH U3 aHTHTENA HIIH
ero (hparMeHTa WIM MPOM3BOAHOIO, CIUTOrO Oeyka M (PU3HONOTHYEeCKH aKTHBHOTO Oenka, He
SIBJIIIOLIETOCS. AHTHTEJIOM. B OIHOM acrekTe 3TOro BapHaHTa OCYLIECTBIEHHs I00aBICHUE
HUKOTHHAMHJA TIOBBIIIAET TUTP PEKOMOWHAHTHOro Oenka Mo MeHblnel mepe Ha okono 2%. B
OJIHOM acIleKTe 3TOro BapHaHTa OCYILIECTBJIEHUs Cpela A KyJbTHBUPOBAHUS KIIETOK MOXKET
OBITh HEOOSA3aTENBHO AOMOJMHEHA S-METHIIAIEHO3HHOM.

B HacTosimem onucaHWW, MO MEHBbIIEH Mepe YaCTUYHO, MPEACTaBIeH CIOco0
pOAyLUpPOBaHUs Oelka.

B omHOM THIIOBOM BapHMaHTE OCYILIECTBJICHHS CHOCOO MPOAYLHMPOBAHHUS OElKa MOXKET
BKJIFOYAaTh  BBEACHHWE B  KJIETKY (KJIETKHM) HYKJIEWHOBOH  KHCIOTBI,  COAep Kallei
NOCJIEIOBATENbHOCTD, KOJUPYIOIYIO O€NOK, M KyJIbTUBUPOBAHHUE KJIETKH (KJIETOK) B Cpene IJIs
KyJIbTUBUPOBAaHMs KJIETOK. B ONHOM acmekTe 3TOro BapuaHTa OCYILECTBIECHMs Cpeaa Iuis
KYJBTUBUPOBAHUS KJIETOK MOKeT ObITh oboramieHa Mo MeHbiied Mepe okono 10 HM 5-
METWITHOA€HO3MHA. B 1pyrom acmekte 5TOro BapuaHTa OCYILECTBIEHHUS Cpeaa i
KyJIbTUBUPOBAHUSI KJIETOK MOXeT ObITb o0oraimieHa 1o MeHblield Mepe okono S50 HM
HUKOTHHaMHza. B eme oOxHOM acmekre 3TOro BapuaHTa OCYLIECTBJIEHHS cpena i
KYJIbTUBHPOBAHMS KJIETOK MOKeT ObITh oOOoraiieHa mo MeHbineld wmepe okosio 10 HM 5-
METWITHOAICHO3UHA U 110 MeHbLIeH Mepe okosio 50 HM HukotnHamuna. B ogHOM acnekTe 3Toro
BapHUAHTA OCYINECTBJICHHUS] CIIOCOO MPOAYLHPOBAHMSA OEJIKa MOXKET JOMOJHHUTEIBHO BKIIOYATh
NoJ/Iep’KaHUE Cpenbl JJisl KYJIbTUBUPOBAHHS KJIETOK U SKCIPECCUH OoJiee BBICOKOTO THTpPA
Oenka B KieTke (KieTkax). B ogHOM acmekTe 3TOro BapHaHTa OCYINECTBIEHUS] CIIOCOO
NPORYLHUPOBAHUS OeJIka MOKET OTIOJHUTENIbHO BKJIOUaTh cOop Oenka. B omHOM acriekTe 3Toro
BAapUAHTAa OCYIIECTBJICHUS KJIETKH MOTYT OBITh BBIOPaHBI M3 KJIETOUHBIX JIMHUH TOYKH
HOBOPOJKAEHHOIO XOMSYKA, KJIETOYHBIX JUHHUI SIMUHUKOB KHUTAaHCKOrO XOMSYKA, KJIETOYHBIX
JIUHUN MUEJIOMbBI CEMENCTBA MBILIUHBIX, KIETOYHBIX JIMHUHA MUEJIOMbBI MBIIITH, KJIETOUHBIX JIUHUN
SMOpPHOHANBHBIX TOYKH YeNIOBEKa, KJIETOYHBIX JIMHUH, TIOJyYeHHBIX M3 CETUaTKH IJiasa
YeJIOBeKa, W/MIM KJIETOYHBIX JIMHUM aMHHOLMTOB. B OZHOM M3 acmeKkToB 3TOrO BapHaHTa
OCYIIECTBJIEHUS CpeAa I KyJbTUBUPOBAHMS KJIETOK MOKET JONOJHUTENBHO COAEPKATh OJHY
wid OoJblee KOJHMYECTBO KHUCIIOT, BBIOPAHHBIX W3 MOJIOUHON KHCJIOTBHI, (PEHMIMOJIOYHOM

KHCJIOTHI, HHHOHHHYKCYCHOﬁ KHUCJIOTHI, ﬂHTapHOfI KHUCJIOTHI, aJ'Ib(I)a-FHHpOKCHHSOB&HepHaHOBOﬁ



KHCJIOTHI, alib(pa-TuAPOKCUN30KATIPOHOBOH KUCIOTHI, 2-(4-TUApOKCH-()EHMIT)MOJIOYHON KUCIIOTHI
WIN 2-THAPOKCHU-3-METUIBAJIEPUAHOBOM KHUCIOTBI, COJIEH 3TUX KHCJIOT, CJIOXKHBIX 3(UPOB 3THUX
KUCJIOT M HX KoMOuMHammii. B omHOM acrekre 3TOro BapuaHTa OCYLIECTBICHUS IS
KyJbTUBUPOBAHMSI KJIETOK MOXKET [OMNOJHUTENBHO COJAEp)KaTb Caxapa, aMHHOKUCIIOTHI,
BUTAMMUHBI, COJIM, CJIEZIOBbIE MOHBI METAJUIOB, IyPUHBI W/WUIN NMUPUMUAUHBL. B omHOM acnekre
5TOT0 BApHAHTA OCYLIECTBJIEHUS CpeAa AN KyJbTHUBHPOBAHMs KJIETOK MOxeT umerb pH ot
OKOJIO 6,5 10 okoj0 8. B OOHOM M3 acCHeKTOB 3TOrO BapUaHTAa OCYIIECTBJIEHUS CpeAa IJis
KYJIbTUBUPOBAHHUSI KJIETOK HE COIEPKUT Oellka >KMBOTHOTO NPOUCXOKICHHA. B omHOM H3
aCIEeKTOB TOT0 BapHaHTAa OCYINECTBJIEHUsS Cpela ISl KyJIbTUBUPOBAHHS KJIETOK MOXKET OBbITh
0ecCchIBOPOTOYHOU cpenoil. B OgHOM acrmekTe 3TOro BapuaHTa OCYIIECTBIIEHUS Cpena s
KYJIbTUBHPOBAHUS KJIETOK MOKET OBITh CPEAOH ONpPENeIeHHOTO XUMHUYECKOro coctaBa. B ogHoM
aCIIeKTe 3TOr0 BAPHAHTA OCYIIECTBIICHUS OEJIOK MOXKET OBITh BBIOPAH M3 IPYIIIBL, COCTOSLIEH U3
aHTHUTEJIA WK ero )parMeHTa WTH MPOU3BOTHOIO, CIIUTOTO OejKka 1 (PHU3UOIOTHYECKH aKTHBHOTO
Oenmka, He SBIIIOLIETOCS AHTHTEJIOM. B ONHOM acmekTe 3TOro BapUaHTa OCYINECTBIICHHUS
YKa3aHHBIH CIOCOO MOXKeT AeMOHCTpupoBaTh Ha 2% Oojiee BBICOKHII TUTp Oellka B KJIETKe
(xyeTKax) Mo CPaBHEHWIO C KJIETKOW (KJIETKaMH), BBIPAIEHHOW B CpeZe Ul KyJIbTUBHUPOBAHHUS
KJIETOK, KOTOpass HE COAEPKUT MO MeHblued Mepe okono 10 HM 5-mermntuoaneHosuHa. B
OHOM acCMeKTe 3TOr0 BapUaHTa OCYIIECTBJIEHUS YKa3aHHBIH Croco0 MpOXynHUpOBaHUs Oenka
MOJKET JOIOJIHUTENbHO BKJIIOYATh MOJJEpPKAHUE CpPeAbl ISl KyJbTUBUPOBAHMS KJIETOK [JIs
nojydeHus: Ha 2% Ooee BBICOKOTO TUTpa Oenka B KJeTKe (KJIEeTKaX) MO CPAaBHEHMIO C KJIETKOH
(xmeTkaMu), BBIPAIIEHHON B CpeAe Ul KyJIbTHBUPOBAHUS KJIETOK, KOTOpas HE COIEPIKHUT IO
MeHbLIeH Mepe 0koJ10 50 HM HUKOTHHAMUAA.

KPATKOE OIIMCAHUE I'PAOHUYECKHUX MATEPHUAJIOB

dur. 1 nemoHCTpUpyeT pe3yapbTaT MHOromepHoro anamuza (MVA) wuccrnenoBaHus
KOMIIOHEHTOB, IPUCYTCTBYIOIIMX B THAPOIU3ATE COU.

dur. 2 HEeMOHCTPUPYET NaHHbIe KOPPEJSLUH, MOJy4YeHHbIe MPH H3yUYE€HUU BIIUSHUS
KOHLICHTPALUN S-METHJITHOAZCHO3MHA B OOOTaIlleHHOW Cpeze, NMPUMEHSeMON Ui MOAMUTKH
cpeabl Ui KyJbTUBUPOBAHMS KJIETOK, Ha TUTp Oenka (T/J), COMJIACHO OAHOMY THIIOBOMY
BapHAHTy OCYLIECTBJIECHMUSI.

@dur. 3 DEMOHCTPUPYET JIMHUIO PErpecCHuy, OTHOCAIIYKCA K nepeMeHHbM (N=70),
UCIIOJIB3YEMBIM [IJIs1 OLIEHKH BIUSHHUS KOHLEHTPALMU S-METHITHOAJEHO3MHA B Cpefe Uil
KyJIbTUBHPOBAHUSI KJIETOK Ha TUTP Oenka (I/7) COTJIACHO OJHOMY THIIOBOMY BapHaHTY
OCYILIECTBIIEHHUSI.

®dur. 4 neMOHCTpUPYET NaHHble KOppPEeNsALUH, MOJy4deHHble MPU H3yUYEHUU BIIUSHUS
KOHLIEHTPALMN HUKOTHHAMUIA B OOOTAIEHHOH cpene, MPUMEHSAEMOH Il TIOATIUTKU CPEbl IS
KyJIbTUBHPOBAHUS KJIETOK, Ha THUTp Oenka (I/J1), COrJacHO OJHOMY THIIOBOMY BapHaHTY
OCYILIECTBIICHHUSI.

dur. 5 DEMOHCTPUPYET JIMHUIO PErpecCcHuy, OTHOCAIYyICA K mnepeMeHHbM (N=70),
UCHIOJB3YEMbIM [JI1 OLEHKHM BJIMSHHUS KOHLEHTpAalUM HHUKOTUHaAMUAa B cpede i

KyJIbTUBHPOBAHUS KJIETOK Ha TUTP Oenka (I/J) COTJIACHO OJHOMY THIIOBOMY BapHaHTY



OCYIIECTBIICHHS.

INOAPOBHOE OITMCAHUE

buodapmanieBruyueckie  mpemaparbl  OKa3aJuchb — O4eHb  3((EeKTUBHBIMH B
IUarHOCTHUeCKuX U TepaneBTudeckux nensax (Dawn M Ecker, Susan Dana Jones & Howard L
Levine, The therapeutic monoclonal antibody market, 7 MABS 9-14 (2014); Brian A. Baldo,
Chimeric Fusion binding molecules Used for Therapy: Indications, Mechanisms, and Safety, 38
DRUG SAFETY 455-479 (2015)). Hexoropsle cpeabl ans KyJbTHBHPOBAHMS KIETOK,
NpUMEHsIeMble Uil KYJbTHBHPOBAHHUSI KJIETOK Ui HM3TOTOBJEHUs OuodapmaneBTHUECKUX
NPOAYKTOB, XOPOIIO OMHCAHBI B JIUTEPATYPE, W TPHU 3TOM PsI CPEA SIBISETCS KOMMEPUYECKH
OOCTYNMHBIM. THIOBBIE KOMIIOHEHTBI CpeA Ui KYJIbTUBUPOBAHHUS KJIETOK BKJIFOYAOT
AMHUHOKHUCJIOTBI, OPTaHMYECKHEe M HEOPTaHWYEeCKHE COJIM, BUTAMHUHBI, CJIEOBbIE KOJHUYECTBA
METaJUIOB, caxapa, JHMIUABl U HYKJICHHOBBIE KHCJOTBL, TUIBl M KOJUYECTBA KOTOPBIX MOTYT
BapbHUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHBIX TPeOOBAHMIA JAHHOTO THIA KJIETKH UM TKAHH.

OnHoit 3 nenell mpoayunupoBaHus Oelka MOXKET OBITh ONTHMH3ALUS KYJIbTYPbI KJIETOK
I TIONYYEeHUsT MaKCHUMAalbHOrO KoyindecTBa Oenka W Hambosiee >(PQPEKTUBHBIX CPENCTB
npoxyKTHBHOCTH. JIro0asi ONTUMU3AINSI, BKJIFOYAsl TIOCTETIEHHYIO ONTHMH3ALUI0, MOXKET UMETh
OTrPOMHBIE SKOHOMHYECKHE BBIFOZbl. B (apmarneBTnieckoll NMPOMBIIUIEHHOCTH ONTHMH3ALS
npoxyuupoBaHusl Oenka Ui OWONpenapaTroB, NPUMEHSEMbIX B TEpaldU Ui JICUEHHS
3a00NeBaHNM, SIBISETCS MPEUMYLIECTBOM, IOCKOJNbKY JIF00as ONTUMH3ALMS MOXKET HMETb
3HAYUTENbHOE BIIMSHHUE, KOrAa OWOJNIOTMYECKUH Tpemapar MpOM3BOOUTCA B OOJBLIMX
macmradbax. Takum oOpa3zom, ocraercs MOTPeOHOCTh B MAaKCHMAaJbHOM IIOBBIIEHUH YPOBHS
NpoxyKIMKM Oenka W3 KyJbTYp KIETOK, SKCIPECCUPYIOIUX Ouojornyeckue Oenku, as
NPUMEHEHUS] B MEIULIIHE.

Ecnu He yka3aHo MHOeE, Bce TEXHUYECKHUE U Hay4HbIE TEPMUHBI, IPUMEHSIEMbIE B JAHHOM
JIOKYMEHTE, UMEIOT TO K€ 3HAaU€HHe, KOTOpOe OOBIYHO ITOHMMAETCs! CIIELHATIICTOM B 00JIaCTH, K
KOTOPOM TMPUHAMJIEKUT HACTOsiee u3o0pereHue. XoTs JOOble CMOCOObI M MaTepHaibl,
NOJ00HBIE MM SKBUBAJICHTHBIE OMUCAHHBIM B JAHHOM JOKYMEHTE, MOTYT OBITh MCIOJIb30BAHBI
HA MPAKTUKE WU MPHU TECTUPOBAHUH, HUKE OIMICAHbI KOHKPETHBIE CITOCOObI U MaTepualisl. Bee
YIIOMSTHYThI€ TIyOJIMKALIUH BKJIFOYEHBI B HACTOSIIIMNA TOKYMEHT ITOCPEICTBOM CCHUIKH.

@DopMbI €IMHCTBEHHOTO YHCIIA CIENYeT MOHNMATh KaK O3HAYaIOIIUe 10 MEHbINEH Mepe
OMH», U TEPMHHBI «OKOJIO» W «IPHOIM3UTEIBHO» CJENyeT MOHMMATh KaK JOMYCKAIOLIHe
CTaHIAPTHBIE BapUALMH, KaK OyJeT MOHSITHO CHEeLUAINCTaM B JaHHON 00JIaCTH TEXHHUKH, a €CIIH
yKa3aHbl AHANa30Hbl, TO BKIKOYEHbI KOHEUHbIE TOYKH.

B HEKOTOPBIX TUITOBBIX BAPUAHTAX OCYIIECTBJICHUS JAHHOTO M300PETEHHs MPenIaracTcs
crocod MpoayuupoBaHus OeKa.

[IpumensieMbli B OaHHOM JIOKYMEHTe TEPMHH «O€JOK» BKJIIOYAeT JIOOOMH
AMHHOKHUCJIOTHBIM MOJIMMEP C KOBAJIEHTHO CBSI3aHHBIMU aMHIHBIMHU CBSI3IMU. benku comepkat
OfHY WM OoJpllee KOJNUYECTBO AMHUHOKHCIIOTHBIX IOJMMEPHBIX Lenel, OOINen3BEeCTHBIX B
IaHHOW OOJaCTH Kak «IOJUNeNTUAb». TEepMUH «IONUMNENTHI» OTHOCHTCS K MOJIHUMEpY,

COCTOAIIEMY M3 aMHUHOKUCJIOTHBIX OCTATKOB, COOTBCTCTBYIOIIHNX BCTPCUANOMIUXCSA B IMPUPOAC
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CTPYKTYPHBIX BApUAHTOB M HX CHHTETUYECKUX HE BCTPEUAIOIINXCSl B IMPHPOJE AaHAJOIOB,
CBSI3aHHBIX ITOCPEICTBOM MENTHIHBIX CBS3€H, COOTBETCTBYIOLIMX BCTPEYAOLINECS B MPHPOIE
CTPYKTYPHBIX BapHAHTOB, M HX CHHTETHYECKHMX HE BCTPEYAIOIIUXCS B TPHUPOJE AHAJIOTOB.
«CHuHTeTHUeCKHE TENTUAbl WM TOJUIIENTHIB) OTHOCATCA K HE BCTPEYAIOLIUMCS B MPHPOJE
nentuny wuian nonunentuay. CUHTETHYECKWE NENTUAbI MM IOJUMENTHABl MOTYT OBITh
CHUHTE3UPOBAHBl, HAMPHUMEpP, C IOMOINBID AaBTOMATHYECKOIO CHHTE3aTOpa IOJHUIENTHIOB.
CrneunanucraM B JaHHOH OOJAaCTH TEXHUKU HM3BECTHBI PA3JIMUHBbIE METOABI TBEpAO(azHOro
NEeNTUIHOTO CUHTe3a. bellok MOKeT comep:kaTh OAMH HIH OOJIbLIee KOJUYECTBO TMOJTHUIIENTHIOB
¢ oOpazoBaHreM eNMHON (YHKIIMOHUPYIOLIEH OMOMOJIEKY bl Belok MOKeT BKJIFOYaTh JIFO00M 13
OMOTEepaneBTUYECKUX OEKOB, PEKOMOMHAHTHBIX O€JIKOB, IPUMEHSEMbIX B MCCEIOBAHUSX MU
Tepanuy, OENKOB-JOBYIIEK M JPYIUX CBSI3bIBAIOIIUX MOJEKyJ Ha ocHoBe Fc-pparmenra u
XUMEPHOTO  pelenTopa, XWUMEpPHBIX OENKOB, AaHTUTEN, MOHOKJIOHAJIbHBIX  aHTHTE,
MOJIMKJIOHAJIBHBIX AHTHTEJ, YEeJIOBEUECKHX aHTHTEN U Oucrernuduueckux aHTHTel B apyrom
WITFOCTPATHUBHOM acCIeKTe OeJOK MOXKET BKIIIOYATh (PparMEHThI aHTUTENA, HAHOTEJNA, XUMEPHI
PEeKOMOMHAHTHOTO AHTHUTENA, LHUTOKUHBI, XEMOKHHBI, NENTUAHBIE TOPMOHBI M T.II
PekomOuHaHTHBIE O€NKM MOTYT OBITh TOJYYEHBI C MOMOIIBI0 CHCTEM MPOAYLHPOBAHUS Ha
OCHOBE PEKOMOMHAHTHBIX KJIETOK, TAKMX KaK CHUCTeMa OaKyJIOBHPYCOB HACEKOMBIX, CHCTEMBI
npoxcker (Hampumep, Pichia sp.), cucrembl muekonutaromux (Hanpumep, CHO-kietkn u
npousBogabie CHO-knerok, Takume kak CHO-KI1-xnerku). s o3HaKOMIIEHUs] ¢ HEOaBHUM
0030pom OnoTepaneBTHUECKUX OEIKOB M UX MosydeHus cM. nmyonukammo Darius Ghaderi et al .,
Production platforms for biotherapeutic glycoproteins. Occurrence, impact, and challenges of
non-human sialylation, 28 BIOTECHNOLOGY AND GENETIC ENGINEERING REVIEWS147-176
(2012). B HeKOTOpBIX BapUAHTAaX OCYLIECTBIEHHs O€NKHU comepKaT MOAU(PUKALUY, aANyKThl U
Apyrue KOBAJEHTHO CBsi3aHHble (hparmeHThl. [laHHbIe MOAM(UKAIMYU, aATyKThl U (parMeHTsI
BKJIIOYAIOT, HANpHMep, aBUJAMH, CTPENTaBUAMH, OWOTHH, TIHKaHbl (Hampumep, N-
alleTUITAIAKTO3aMHH, TaJakTO3y, HEWPAMHUHOBYI KHUCJIOTY, N-alleTHINIIOKO3aMuH, (yKo3y,

MaHHO3Yy U apyrue MOHOCaxapubl), Ir MIOJIUTUCTUIUH, FLAG-meTky,

,
ManbTo30CcBsi3bIBatOIUi  Oenok (MBP), xuruncBsi3biBarommii Oenok (CBP), riyratnoH-S-
tpancdepazy (GST), myc-snuron, ¢iyopecleHTHbIE METKH U APYTHe KPacuTeNu u T. 1. bemku
MOTryT OBITh KJIACCH(PULMPOBAHBI HA OCHOBAHHUU KOMIIO3MLIMH W PAacTBOPUMOCTH H, TaKUM
0o0pa3oM, MOTYT BKJIFOYATh MPOCThIE OEJKH, TaKHe KaK TIo0yJsipHble Oenku u GudpuiisipHbIe
Oenky, KOHBIOTHPOBAHHbIE O€NKM, TaKHMe KaK  HYKJIEONPOTEHUHBI, TJIMKOMPOTEHHBI,
MYKOIPOTEUHBI, XPOMOIPOTEHHBI, (POCHONPOTEHHBI, METAIIONPOTENHBI U JIUMIONPOTEHHBL, U
NPOM3BONHBIE OENKH, TaKUE KaK MEPBHYHBbIE MPOM3BONHBIC OENKW U BTOPUYHBIE NMPOU3BOAHBIE
Oenxm.

B HEKOTOpBIX THNOBBIX BapHAHTaX OCYLIECTBJIEHHS OeNoKk win OeloK, WiIn
peKOMOMHAHTHBI  O€NOK, WIM PEeKOMOMHAHTHBIH O€IOK MOryT OBbIThb  AHTHUTEJIOM,
OucrerpUUEecKUM aHTUTENIOM, MYJbTHCIEN(PUUECKUM aHTUTENOM, ()ParMeHTOM aHTHUTENa,
MOHOKJIOHAJIbHBIM aHTHUTeNoM, Fe-cnuToli cBssbiBaroneii monekynoi, F(ab’), ¢pparmentom, Fc

¢dbparMeHTOM, WK UX KOMOUHAITHEH.
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IIpumeHsieMblli B [aHHOM JOKYMEHTE€ TEPMUH «AaHTUTEJIO», BKJIIOYAET MOJIEKYJIbI
UMMYHOIJIOOYJIMHA, COIepIKaINe YeThIpe TOJUIIENTHIHbIE ey, ase Tsokenble nenu (H) u nse
nerkue nenu (L), cesa3anHble Mexay coO0H TUCYIb(GUNAHBIMU CBSA3SIMH, & TAKXKE UX MYJIbTHUMEPHI
(marmpumep, IgM). Kaxxnas Tspkenas nenb conepkuT BapuaOenbHYH0 00JAacTh TSKENOW LenH
(cokpamieHHo obo3Hauaemyro B naHHOM nokymeHTe kak HCVR wunmm Vi) M KOHCTaHTHYIO
obnactb Tspkenoit nenu. KoncranTHas o0nactb TskenoH menu cogep kut Tpu gomeHa Cyl, Cy2
n Cy3. Kaxpgas nerka nemb COAEPKUT BapuaOesbHYIO 00JacTh JIETKOW menmu (COKpalieHHO
obo3Hauaemyro B naHHOM AokyMmMeHTe kak LCVR wuian V 1) U KOHCTAaHTHYHO OOJIACTh JIErKOH
uenu. KoHcranTHast obnacte jierkoil nenu comep:kut oauH nomedn (Cpl). Vy- u Viy-obnactu
MOTYT OBITh JOMOJHHUTENBHO MOAPA3NEICHbI HA OOJACTH THIIEPBAPHAOEbHOCTH, HA3bIBAEMbIC
obnactsimu, omnpenenstomumu - kommiemerntapHocte  (CDR), ¢ BkpamieHwsmu — Oojee
KOHCEPBAaTUBHBIX 00JacTell, Ha3biBaeMbIXx KapkacHbiMH oOmactsmu (FR). Kaxmas Vy u Vi
MokeT cocTosATh U3 Tpex CDR u uersipex FR, pacnonokeHHbIX OT aMHHO-KOHLIA 1O KapOOKCH-
konua B cienyromem mnopsinke: FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. B pa3nu4Hbix
BapuaHTax ocymectBieHus FR antutena mporus big-ET-1 (wnm ero aHTHUreHCBS3bIBArOIIEH
9YaCcTH) MOTYT OBbITh HIEHTHYHBI TOCIIEIOBATENLHOCTSM 3apOIBIIIEBON JIMHHUHM YEJIOBEKA HIIN
MOTYT OBITh MOAU(PHUIIMPOBAHBI €CTECTBEHHBIM WJIM MCKYCCTBEHHBIM IyTeM. AMHUHOKHCIOTHAS
KOHCEHCYCHAasl IOCJIEIOBATEIbHOCTh MOXKET OBITh OmnpefesieHa Ha OCHOBE MapajuIebHOTO
ananmu3a 1Byx miu 6onee CDR. IIpuMeHsieMblli B JaHHOM TOKYMEHTE TEPMHH «AHTHTEJIO» TaKXKe
BKJIFOYAET AHTUICHCBS3BIBAIOIIME (DParMEHThl MOJIEKYJl IIOJIHOTO AaHTHUTENa. TepMHUHBI
«aHTUTE€HCBS3bIBAIOINAS YACTh» AHTUTENA, KAHTUT€HCBA3BIBAIOINN (PparMEeHT» aHTHTENA U T. I,
UCTIIOJIB3yeMble B JaHHOM JOKYMEHTE, BKJIOYAIOT J0OOH BCTPEYAIOIIMICA B TMPUPOAE,
(epMEHTAaTUBHO TMOJy4YaeMbll, CHHTETUYECKUH MM TE€HETHYECKH CKOHCTPYHUPOBAHHBIH
HOJIMIIENITU/ WM TJIMKOIPOTEHH, KOTOPbIH CIeU(HUYHO CBA3BIBAET aHTHIEH C OOpa3OBaHUEM
KOMIUIEKCA. AHTUTEHCBS3bIBAIOLINE (PPArMEHThl aHTUTEIAa MOTYT OBITh MOJY4YEHBI, HAIpPHMEp,
U3 MOJIEKYJI OJIHOTO aHTHUTEJIA ¢ UCTIOIb30BAHUEM JFOOBIX MOIXOASLINX CTAHAAPTHBIX METOAMK,
TAKUX KaK MPOTEOJIUTHUECKOE pACINEIUICHHE WJIM METOAUKH pPEKOMOWHAHTHOW T'€HHOM
WH)XEHEPUH, BKJIOHAKOLUMe MaHumyaupoaHue u  skcnpeccutro  JIHK,  kogupyromei
BapuabenbHbIe U HEOOsI3aTeIbHO KOHCTAHTHBIE OMeHbI aHTHuTena. Takas JIHK w3BectHa w/mim
JIETKO JIOCTYIIHA, HANpUMep, M3 KOMMEPUYECKMX HCTOYHHMKOB, OmOmmorek JIHK (Bkirouas,
Harpumep, ¢arosele OMOJIMOTEKH AHTUTEN), MM MOXKeT ObITh cuHTe3uposaHa. JIHK mosker
OBITh CeKBEHMpPOBaHA U 00padoTaHa XHMMHYECKM WM C HCIOJb30BAHHEM METOJOB
MOJIEKYJISIPHOM OMOJIOrHH, HapuMep, U Pa3MeIleHUs] OAHOTO WJIM HECKOJIBKUX BapHaOeNbHBIX
W/WIM KOHCTAaHTHBIX JOMEHOB B TMOAXOAALIEH KOH(PUIYpaLUU WM JAJs1 BBEACHUS KOIIOHOB,
CO3JIaHUsI LMCTEUHOBBIX OCTATKOB, MOJU(DHUKALMH, TOOABICHUS WIH YAAJIEHUS] AMUHOKHCIIOT H T.
a.

IIpuMeHsieMbli B HAHHOM JOKYMEHTE€ TEPMUH «MOHOKJIOHAJIbHOE AaHTHTEJO» He
OTrPaHUYMBAETCS AHTHUTENAMH, [IOJYYEHHbBIMH C IIOMOIIBIO T'HMOPUAOMHONW TEXHOJIOTHH.
MOHOKJIOHAJIPHOE AHTHUTENIO MOXKET OBITh MOJYYEHO W3 OAHOTO KJIOHA, BKJIOHYas JIFOOOH

SYKAPUOTUYECKUH, MPOKAPUOTUYECKHH MM (DAaroBblii KJIOH, MOCPEIACTBOM JIFOOBIX CIIOCOOOB,
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IOCTYITHBIX WJIM M3BECTHBIX B JAHHOH 00jacTH. MOHOKJIOHAJbHBIE AHTUTENA, MIPUTOAHbBIE IS
UCTIONb30BAHUSI B HACTOALIEM H300pPETEHHH, MOTYT OBITh MOJYYEHbl C HCIOJIb30BAHUEM
IIUPOKOTO CHEKTPAa METOOB, U3BECTHBIX B TAaHHON 00JIACTH TEXHHUKH, BKIIKOYAsl UCIIOJIb30BAHHE
TEXHOJIOTUI THOPUIOMHOM, PeKOMOMHAHTHON U (paroBoi MHIMKALIMK WIM UX KOMOWHALINH.

B naHHOM KOHTEKCTe TePMUH KCIHUTHIH Oenok» mnu «Fc cnuThiii 6e10K» BKIFOYaeT 4acThb
WJIN BCE M3 JIBYX WM OOJNBIIEro KOoJu4uecTBa OEJIKOB, OJUH U3 KOTOPBIX MOXKET OBITh HacThio Fc
MOJIEKYJIbI MMMYHOIJIOOYJIMHA, KOTOpble HE CIUTHI B CBOEM E€CTECTBEHHOM COCTOSIHHUM.
[Tonyuenune ciutoro OejKa MOXKET BKJIKOYATh OMPENEICHHbIE T'eTePOJIOrMYHbIE MOJUIEITH/IBL,
CJIUTBIE C PA3JIUYHBIMU YaCTSIMHU MOJHUIETITHIOB, TIOJYUYEHHBIX U3 aHTHTEN (BKIIFOYast TOMeH Fc),
KakK OMHUcaHo, Hampumep, B nybOmukammsx A. Ashkenazi et al., Protection against endotoxic
shock by a tumor necrosis factor receptor immunoadhesin., 88 PROCEEDINGS OF THE NATIONAL
ACADEMY OF SCIENCES 10535-10539 (1991); Randal A. Byrn et al., Biological properties of a
CD4 immunoadhesin, 344 NATURE 667-670 (1990); Diane Hollenbaugh & Alejandro Aruffo,
Construction of Immunoglobulin Fusion binding molecules, CURRENT PROTOCOLS IN
IMMUNOLOGY (2002). «Cnuteie Oenku, conepskamue peuentop U Fc-pparMeHT» BKIIOUYAIOT B
ceOs1 onmuH wim OoJblee KOJMYECTBO BHEKJIETOUHBIX TOMEHOB pELEeNnTopa, CBs3aHHBIX ¢ Fc-
(dparMeHTOM, KOTOpPBIi B HEKOTOPBIX BapHUAHTaX OCYILIECTBIEHHS MOXET COIEpIKaTh
HIAPHUPHYIO 00J1acTh, 32 KOTOPBIM cienyer aoMeH Cp2 Cy3 mmmyHornoOynnHa. B HEKOTOPBIX
BaPUAHTAX OCYILIECTBICHHS -Ee—eAHTHH-OeFOK-MOKET COePKaTh 1Ba WM OONbIIee KOJMUECTBO
Pa3NUYHBIX PELENTOPHBIX LENeH, KOTOPbIe CBA3BIBAIOTCA C OXHUM MJIH OOJBIIUM KOJHYECTBOM
murannoB. Hampumep, Fe-cnutelit 610Kk MOXKET peAcTaBiIsATh COOO0M JIOBYINIKY, KakK, HAIIPUMep,
nopymka IL-1 (Hampumep, pUJIOHOLENT, KOTOPBIH COAEPXKUT O0NACTb CBS3BIBAHUS JIUTAHIA
RACcP IL-1, ciutyro ¢ BHekerounoi obnacteto IL-1R1, cauroit ¢ Fc higGl; cm. matent CIIA
Ne 6927004, koTOpBIN BKIFOUEH B JAHHBIA JOKYMEHT HOCPEICTBOM CCBUIKH B TIOJIHOM OOBEME),
win noBymky VEGF (mampumep, adpamubeprient, KOTOpblid comepkuT nomen 2 Ig peunenTopa
VEGF Fltl, caursiii ¢ nomenom 3 Ig penenrtopa Flk1 VEGF, cauroro ¢ Fc higGl; nanpumep,
cMm. mateHThl CIIIA NeNe 7087411 m 7279159, koTOpbIe BKJIFOYEHBI B HACTOSIIUN JOKYMEHT
NIOCPEICTBOM CChUIKU B TIOJTHOM O0OBbeMe).

B KOHTEKCTe MaHHOrO AOKYMEHTa TEPMHH «(parMeHT aHTHTENIa» BKJIOYAET YaCTh
MHTAKTHOTO AHTHUTENA, TAaKyK KakK, HampuMep, AHTUTCHCBS3BIBAIOINAS WM BapHaberbHas
oOnacte anTuTena. Ilpumepsl pparMEeHTOB aHTUTEN BKIJIIOYAIOT, HO HE OTMPAHUYMBAIOTCS HUMH,
¢parment Fab, ¢parment Fab’, ¢parment F(ab’)2, ¢parment scFv, ¢parment Fv, nuarteno
dsFv, ¢parmenr dAb, ¢parment Fd’, ¢parmenr Fd u obnacte BbmeneHHOW oOnacT,
onpenensromedi  komruieMentapHocts (CDR), a Takke Tpuarena, TeTpaTena, JIHHEWHbIE
aHTHUTENA, OJHOLIETIOYEUHbIE MOJIEKYJIbI AHTUTENl M MYJIbTUCIEUU(UYHbIE aHTUTENA,
oOpa3oBaHHble U3 (pparmeHTOB aHTUTEN. PparmeHTel Fv mpencraBisiroT co0oit KoMOMHALINIO
BapuadeIbHBIX O0JNIaCTel TsDKEJIOW W JIeTKOH werell uMMyHornoOyiwHa, a ScFv-Oenku
NPEACTABISIIOT COO0H PEKOMOMHAHTHBIE OIHOLETIOYEYHbIE IOJHIENTHIHbIE MOJIEKYJIbI, B
KOTOPBIX BapuabenbHbIE OOJACTH JIETKOM W TDKENOW Lenedl MMMyHOIrJIOOyJINHA COEIUHEHbI

NENTUAHBIM JIMHKEPOM. B HEKOTOPBIX TUIIOBbIX BapHaHTAX OCYHICCTBIICHUS (l)pal"MeHT AHTUTCJIa
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COIEPKUT AOCTATOYHYI0 AMHUHOKHCIOTHYIO IIOCIENOBATEIBHOCTh HMCXOAHOTO AaHTHUTENA,
(¢parMeHTOM KOTOPOTO OH SIBJISIETCS, KOTOPBIM CBSI3bIBAETCSI C TEM XK€ AHTUI'€HOM, YTO H
HCXOJTHOE AHTHUTEJIO, B HEKOTOPBIX THIIOBBIX BAPUAHTAX OCYILIECTBICHUS (PparMeHT CBSI3BIBAETCS
C AHTUT'eHOM C comocTtaBUMON a(PUHHOCTBIO C TAaKOBBIM KCXOIHOTO AQHTHUTENA, /UM
KOHKYPHPYET C UCXOAHBIM aHTUTEJIOM 32 CBSI3bIBAHHME C AaHTUT'€HOM. PparMeHT aHTUTENa MOJKHO
noinyuuth Jr0ObIM  criocoboM. Hampumep, ¢parMeHT aHTUTENa MOXET OBITh IOJy4eH
(epMEHTATUBHBIM HJIM XUMUYECKUM ITyTE€M C MMOMOIIBIO ()parMEHTALMH MHTAKTHOTO aHTUTENA
W/WJIM OH MOXKET OBITh TMOJy4eH PEeKOMOMHAHTHBIM MyTeM M3 T'€HA, KOTUPYIOIIEro YaCTHUHYIO
NOCJIEIOBATEIbHOCTh AHTUTENA. AJIBTEPHATUBHO WJIM JOMOJHHUTEIBHO (ParMEeHT aHTUTeNa
MOJKET OBITh MOJHOCTBEO WJIM YaCTUYHO IMOJIYYEH CHHTETHUECKUM myTeM. dparMeHT aHTuTena
MOJKET HeoOsI3aTeNIbHO COEPIKaTh OJHOLCTIOUEYHbIH (PPArMEHT aHTUTeNa. AJIbTEPHATHBHO HJIH
JOTIOJTHUTENPHO (PparMEeHT aHTUTENAa MOXKET COAEP’KaTh HECKOJIbKO IIeTiel, KOTOphIE CBSI3aHbI
BMECTE, Hampumep, AHCYJIbUAHBIMU CBs3sIMH. PparMeHT aHTUTENa MOXKET HeOOsS3aTeNbHO
COZepKAaTh MHOTOMOJIEKYJIIPHBIN KOMITIEKC. PYHKIIMOHANBHBIA (parMeHT aHTHTENa OOBIYHO
COZIEP>KUT O MEHBIIIeH Mepe OKkoIo S0 aMHHOKHUCIOT U 00Jiee TUITMYHO CONEPKUT IO MEHBIIIEH
Mepe 0ko1o 200 aMMHOKHUCIIOT.

B HEKOTOpBIX THWIIOBBIX BapHaHTaxX OCYILIECTBICHHS O€NoK, WiIu OeNoK, WM
PEKOMOMHAHTHBIN OENOK, M PEKOMOMHAHTHBIN OeNlOK, MOXKET ObITh BAPUAHTOM aHTHUTENA HIIN
BaPUAHTOM CBSI3bIBAOLIEH MOJIEKYJIBL.

«BapuaHT» MM «BAapHAHT CBSA3BIBAIOIIEH MOJIEKYJbl» B KOHTEKCTE AAHHOTO OMHCAHUS
MOJKET BKJIFOYATh CBSI3BIBAIOINYIO MOJIEKYJY, KOTOpasl OTJIMYAeTCsl OT CBS3bIBAIOIIEH LeNeBO
MOJIEKYJIbl Ha OCHOBAaHMHM IO MEHbLIEH Mepe OnHONW MoAaM(UKALUKU aMUHOKHUCIOTHI WU
NOCTTPAHCISAMOHHON Monudukanuy. BapuaHT MOXXeT OTHOCHUTBCS K CaMOW CBs3bIBAIOLIEH
MOJIEKyJie, K KOMIIO3ULIUH, COJAep Kalllel CBSI3BIBAIOLIYI0 MOJIEKYJy, WJIH K aMHHOKHUCIIOTHOM
NIOCJIEIOBATENIBHOCTH, KOTOpass ee KkoaupyeT. llpeamodruTenbHO, BapHaHT CBs3bIBAIOLIEH
MOJIEKYJIbl UMEET 1O MEHbLICH Mepe OIHY aMHHOKHUCJIOTHYIO MOAM(HUKAIMIO MO CPABHEHHIO C
UCXOITHOW CBSI3bIBAIOIIEH MOJIEKYJIOW, HAMpUMeEp, OT OKOJO OAHOH 10 OKOJO CEeMUAECSTH
AMHHOKHUCJIOTHBIX MOAM(MUKALMH, W MNPEINOYTHTEIBHO OT OKOJIO OJHOH IO OKOJO ISATH
AMUHOKHUCJIOTHBIX MOAM(HKALMH 1O CPaBHEHUIO C POIOUTEIbCKHM OenkoMm. BapuaHT
NOCJIEIOBATEIbHOCTU CBS3BIBAIOINEH MOJIEKYJIBl B JAHHOM H300PETEHHH MPEINOYTHTEIBHO
Oymer obOnamath 1O MeHbIIed Mepe oOkojsio 80% TOMOJIOTMH C MOCHIENOBATEIEHOCTHIO
POAUTENBCKON CBSI3bIBAIOLIEH MOJIEKYJIBI, OoJjiee MPENNOYTHTEIbHO MO MEHbINEH Mepe OKOJIO
90% romosioruy, ¥ HanboJee MPEANOYTUTENBHO MO MEHbIEH Mepe 0KoJIo 92% roMoIoruu.

B HEKOTOpBIX THIIOBBIX BapHAaHTaX OCYLIECTBICHHMs O€JOK, WK OeNloK, WJH
PEeKOMOMHAHTHBIN O€NOoK, WM PpPEeKOMOMHAHTHBIH OeloK, MoXxer ObITh OenkoM co
cnienu(pUIecKol MOCTTPAHCIISIIUOHHON MOAU(UKALIUEH.

B  KOHTekcTe [aHHOrO JOKYMEHTa OOIMHA TEPMUH  «IIOCTTPAHCISLIUOHHBIE
momudukarmmn» win  «PTM»  OTHOCATCA K KOBAJIEHTHBIM MOAM(UKAIUAM, KOTOPBIM
NOJBEPraloTCs MOJIMUIENTHB, JHOO B Xxone (KO-TPAaHCIALMOHHAS MOAW(UKALMS) WIN IOCIe

(moctrpancsinuonHas Moaudukanus) ux pudbocomHoro cuHte3a. PTM 0ObIMHO BBOASITCS
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cnenuduyeckuMu (pepMeHTaMu WM (QEePMEHTHBIMU MyTsIMH. MHOTHE M3 HUX BO3HHKAIOT B
MecTe Ccrienu(pUIecKoi XapakTepHOH OEIKOBOH MOCIeN0BaTeNIbHOCTH (HApUMep, CUTHATYPHON
NIOCJIEIOBATENbHOCTH) BHYTPU OENKOBOro kapkaca. bplio 3aperncTpupoBaHO HECKOJBKO COTEH
PTM, u naHHble MOOU(HKALUN HEM3MEHHO BJIMSIFOT HA HEKOTOPBIE ACMEKThl CTPYKTYpPbI WM
¢yukuum Oenxa (Walsh, G. “Proteins” (2014) second edition, published by Wiley and Sons,
Ltd., ISBN: 9780470669853). Pa3nuuHble NOCTTPAaHCISALMOHHbIE MOAU(DHMKALNKM BKIIFOYAIOT,
IIOMHUMO INIPOYEro, OTIIeIUIeHHe, N-KOHLEBbIE YIUIMHEHNUS, Pa3JIOKeHNe Oerka, alrinpoBaHie N-
KOHLIA, OMOTHHWIMPOBaHKUE (ALMIMPOBAHUE JIM3UHOBBIX OCTATKOB OMOTHHOM), aMHUIMPOBAHUE
C-KOHIIA, TIMKO3WIMPOBAHUE, HOAMPOBAHUE, KOBAJIEHTHE TMPUKPEIUICHHE MPOCTETHYECKIX
TPy, aueTHIupoBaHue (noOaBiieHHE aleTHIOBOH rpymmbl, OoObrMHO y N-KOHIA Oenka),
aNKWIMpOBaHUe (noOaBI€HHE ANKWJIBHOW Tpynmbl (HampuUMep, METUJIbHOH, JTHIBHOM,
NPOMWIBbHON) OOBIMHO y JIM3UHOBOTO WJIM APTHMHHHOBOTO OCTAaTKOB), METHIHPOBAHUE,
aneHwnpoBanue, ADP-pubosmnupoBaHue, KOBAJEHTHOE CIIMBAHME BHYTPH, WIH MEXAY,
NOJIMIIENTUAHBIX Lenei, Cyab(pOHHUpOBaHKEe, MPEHHIUPOBAHUE, 3aBHCHUMble OT BuTamuHa C
mMomuduKkamy (THIPOKCHIIMPOBAHUS TMPOJUHA M JIM3MHA U aMUAMPOBAaHHE KapOOKCH-KOHIA),
3aBucuMasi oT ButamuHa K mopudukarms, npudem ButamuH K npencrasisier coboii kodakrop B
KapOOKCHJIMPOBAHUM OCTATOKOB TIJIyTAMOBOM KHCJIOTBI, OOECIIEYHBAIOIIEM OOpa3OBaHUE Y-
kapOokcuriytamara (glu-ocratka), TIyTaMUJIUpOBaHWE (KOBAJICHTHAs CBs3b OCTAaTKOB
IJIyTAMOBOM  KHCJIOTBI), TJHLMIAPOBaHHE (KOBAJICHTHAsl CBS3b [UIMIMHOBBIX OCTATKOB),
TIIUKO3MIINpOBaHKe (H00aBIeHNe TIMKO3WIBHON IPYMIIbI JIMOO K acraparuHy, rUAPOKCUIIM3HHY,
CEepUHY WM TPEOHHHY, OOecredMBaroliee IIIMKONMPOTENH), M30NMPEHWINPOBaHUe (noOaBieHne
W30MPEHOUIHOM TpPYNIbL, Takoi Kak (apHe30] M TepaHWITepaHuos), JHUIOWINPOBAHUE
(mpukperieHne  JUNOATHOW  (PYHKLUMOHAJNBHON  rpymmbl), (PochOnaHTETEUHUINPOBAHUE
(noGasnenne 4'-pochonanterenHnabHOro (pparmenta u3 kodpepmMeHTa A, KaKk B IKUPHOH
KUCJIOTE, TIOJIMKeTHe, HepUOOCOMHOM NenTunae u OMocuHTe3e JieiunHa), $hochOopHInpoBaHIe
(nobasnenue gochaTHON rpymIbl, OOBIMHO K CEPHHY, TUPO3UHY, TPEOHUHY WJIM TUCTHIMHY) U
cyabdarupoBanue (mobaBneHne CyabGaTHON Trpynmbl, OOBIMHO K THPO3UHOBOMY OCTATKY).
[TocTTpaHCHAsLHMOHHBIE  MOAM(UKALMK, KOTOPble  HM3MEHSIOT  XHMHYECKYK)  MPUPOAY
AMHMHOKHCJIOTBI ~ BKJIOYAIOT, MOMUMO  [POYEro,  LUTPYJUIMHUPOBaHHE  (HAMpHUMED,
npeoOpa3oBaHHe  aprUHMHA B LUTPYJUIMH  MOCPEACTBOM  [€3WMHHUPOBAHUS), U
ne3aMHIupoBaHue (HampuMep, MpeoOpa3oBaHUE TJIYyTAMHHA B TJYTAMOBYKO KHCJIOTY WU
acriaparuH B acCMapardHOBYK KHCJIOTY). IlocTTpaHCISIIMOHHBIE MOIU(UKALIUHN, KOTOpPBIE
BKJIFOYAIOT  CTPYKTYpHbIE  HM3MEHEHHUS, BKIIOYAIOT 0€3  orpaHuyeHus 0Opa3oBaHUE
OUCYIb(QUIHBIX MOCTHKOB (KOBQJEHTHOW CBSI3W JABYX LUCTEMHOBBIX aMHHOKHCIOT) U
MIPOTEOJIUTHYECKOE pacilerieHre (oTmieruieHne Oeka y menTuaHoil cBsizu). OmnpeneneHHbIe
NOCTTPAHCIISIUOHHBIE MOAM(DHUKAINN BKIIIOYAOT H00aBJIEHUE IPYrux OEJIKOB WIIM TENTHIIOB,
Hanpumep, [SG-unmpoBanue (koBaneHTHas cBsi3b ¢ Oenkom ISGLS (ren, cTumynampyembli
unteppeporom)), SUMO-mnmupoBanne (koBajeHTHas CBs3b ¢ Oemkom SUMO  (manbrit
yOUKBUTHUH-IOROOHBIH MOAU(UKATOp)) U YOMKBUTUHMPOBaHUE (KOBAJIEHTHAsl CBsI3b C O€JKOM

youksutuH). [na Oonee mnoppoOHOro HopmaruHoro cioaps PTM, pexkoMeHZOBaHHOTO
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UniProt, cm. http://www.uniprot.org/docs/ptmlist

B HEKOTOpBIX THIOBBIX BapHAHTAX OCYIIECTBJIEHUS HACTOSINEro H300peTeHHs
NpeasaraeTcs cpeaa sl KyJIbTHBUPOBAHUS SYKAPUOTUYECKHX KJIETOK, COEPIKAIIYIO Oa3aIbHYIO
Cpeay WU MUTATENbHYIO CPeay, a TAKKe S-METHUITHOAACHO3UH /NI HUKOTHUHAMMU]L,

B koHTekcTe MaHHOrO MOKYMEHTa TEPMHH «cpela Uil KyJbTUBHUPOBAHUS KJIIETOK»
OTHOCUTCSI K KJIETKaM, BbIPAIEHHbIM B HCKYCCTBEHHOH (Hampumep, in vitro) cpeme. OmHako
CllelyeT MOHMMATh, YTO TEPMHH «KYJbTypa KJIETOK» SIBISIETCS OOIIMM TEPMHHOM M MOXKET
NPUMEHSITbCS Il ONMUCAHMS KYJIbTUBUPOBAHHS HE TOJBKO OTHENBHBIX MPOKAPUOTHUECKUX
(Hampumep, OaKTEPUANTBHBIX) WM 3YKAPHOTUYECKHUX KIJIETOK (HAampumep, KJIETOK >KUBOTHBIX,
pacTeHuii u rpubOB), HO TaKXKe M TKaHEH, OPTaHOB, CUCTEM OPTaHOB WJIHM LEJBIX OPraHU3MOB,
I KOTOPBIX TEPMHHBI KYJIbTYpa TKAHWY, «KYJBTypa OpraHay, «KyJbTypa CHCTEMbl OPTaHOBY
WIA «OPraHOTUITMYECKAs KYJbTypa» MOTYT HMHOTJA MPHUMEHSIThCS B3aHMO3AMEHSIEMO C
TEPMHHOM «KYJbTypa KJIE€TOK». IIpUromHble YCJIOBUS KyJIbTUBUPOBAHUS 3YKAPHOTHYECKUX
KJIETOK B JAHHOW OONACTM TEXHHKH MOXKHO HaliTh, Hampumep, B myoOsukaruu Animal cell
culture: A Practical Approach, D. Rickwood, ed., Oxford University Press, New York (1992).
Cpema 1l KyJbTHBHPOBAHHS KIJIETOK MOXET OBITh ONTHMH3MPOBAaHA Ui KOHKPETHOTO
NPUMEHEHUsI B KYJbType KJIETOK, BKJIOYAs, HAIpPUMeEp, CPeAy Ui pOCTa KYJIbTYPhI KIETOK,
KOTOpasi MOXET OBbITb COCTaBJ€Ha /Jisi CTUMYJHPOBAHUS POCTA KIJIETOK, WM Cpeny U
NPOAYLHUPOBAHUS KYJIBTYPbI KJIETOK, KOTOPas MOXET OBITb COCTABJIEHA Ui CTHMYJIHUPOBAHHS
NPOAYKIMH PEKOMOMHAHTHOrO Oenka. TepMUHBI «IIUTATENbHOE BELIECTBO», KMHIPEAUEHT» U
«KOMITOHEHT» TPHMEHSIOTCS B HaHHOM JOKYMEHTE B3aMMO3aMEHSeMO Ui O0O3HauYeHHUs
KOMITOHEHTOB, KOTOPBIE COCTABJISIIOT CPEAyY AJIS KYJbTUBHUPOBAHUS KIETOK.

B KkoOHTekcTe MaHHOrO NOKYMEHTa TePMHH «0Da3anbHas Cpena» MOKET OTHOCHTBHCS K
moOoli cpesie, KOTOpasi MOKET MOJAEPKUBATh POCT KJeToK. baszanbHas cpena MOXeT comepkarhb
pSIl MHTPEIUEHTOB, BKJIIOYAsi aMUHOKHCIOTBI, BUTAMUHBI, OPraHHYECKHE U HEOpPraHUYeCKue
COJIM, WUCTOYHHUKH YIJIEBOAOB, NMPUYEM KaXIblii HHIPEIHEHT MPUCYTCTBYET B KOJUYECTBE,
KOTOpPOE TOAAEpPKUBAET KYyJbTUBHPOBaHHME KJeTKH in vitro. Cpema MOKeET comepikaThb
BCIIOMOTaTEJIbHbIE BEINECTBA, Takue Kak Oy(depHble BelecTBa, Takue Kak OMKapOOHAT HATpPUS,
CTa0MIN3aTOPBl OKUCJICHUS, CTAaOWJIM3ATOPBI ISl MPOTHBOACHCTBUS MEXaHHYECKOMY CTPECcCy
WIM MHTHOUTOpPBI mpoTeas. [Ipumepsl Oa3aibHBIX Cpell BKJIIOYAIOT, TOMHMO IPOYEro, Cpeny
Urna 8 mogudukaumu Jynsoexkko (DMEM), DME/F12, MUHUMAaTbHYIO HEOOXOIUMYKO CpPEny
(MEM), 6a3zanbnyio cpeny HMrna (BME), cpeny 199, RPMI 1640, F-10, F-12, a-MHUHIMaIBHYIO
OCHOBHYIO cpeny (o-MEM), MuanManpHyr0 HeoOxomumyto cpeay I'nasro (G-MEM), PF CHO
(SAFC Biosciences), cpeny Jynpbekko B Monudukanuu VickoBa nian ux KOMOWHALINY, & TaK¥kKe
ApPyTHe, U3BECTHBIE U3 JIUTEPATYPbI WIH KOMMEPUECKU TOCTYITHBIE CPENIbL.

B KOHTEeKCTEe MaHHOrO OKYMEHTa TEPMHH «IIUTATENIbHAs Cpenay BKIIOYAET Cpeny,
COIEPIKALIYI0 ONHO WM OOJbllee KOJNUYECTBO IUTATENBHBIX BEIECTB, KOTOPBIE MOXKHO
n00aByATh B KyJNBTYPY, HaUMHAs C HEKOTOPOrO BPEMEHM MOCiIe HHOKYJSALUH. lIurarenbHas
cpena Takke MOKET ObITh KOMOMHHUPOBAHHOHM NMOATMTKOM, copepskaiiel 0a30BYyIO cpeny U IO

MEHbIIeH MEpPE OAMH THUII THUAPOJIN3aTa, HAIIPUMEP, TUAPOJINU3aT Ha OCHOBE COH, TUAPOJJINU3AT Ha
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OCHOBE JNIPOCKEH WM KOMOWMHALMIO ABYX THIIOB THIAPOJN3aToB. Kpome Toro, murarenbHast
cpelia TaKKe MOXeT BKJIFOYATh TOJILKO 0a30BYIO Cpefy, TAKyH0 KaK KOHLIEHTPHPOBaHHAs 0a30Bast
cpena, UM MOKET BKJIFOYATh TOJbKO MHAPOIN3AThI UM KOHLIEHTPUPOBAHHBIEC THAPOIU3ATHL.

B koHTEKkCTe JAHHOTO AOKYMEHTA TEPMUH «3YKAPUOTHUECKUE KJIETKI» MOXKET BKJIIOUATh
OTHEJIbHbIE  KJIETKH, TKAaHHW, OpraHbl, KJIETKU HACEKOMBIX, KJIETKU MNTHUL, KIETKH
MJIEKONUTAIOLUX, MEPBUYHBIE KJIETKH, HENPEPbIBHbIE KJIETOUHBIE JIMHUU, CTBOJIOBBIE KJIETKU
W/WIM KJIETKU, TIOJyYeHHbIE C TMOMOINBI0 T'€HHOW WHKEHEPUHU, TaKhe KaK PEeKOMOMHAHTHBIC
KJIETKU, JKCIPECCUPYIOIINE TeTePOJIOTMYHbIA MONUNEenTHn win Oenok. HekoTropble KiIeTKH
MJIEKOMTUTAIOIIUX, TIPUTONHbBIE JJII KYJbTUBHPOBAHMS B CPeIe AN KyJbTUBHUPOBAHHS KJIETOK,
MOTYT OBITh YEJIOBEYECKOTO MPOUCXOKIACHUS UM HE YeJIOBEYECKOrO MPOUCXOMKIAESHHS], MOTYT
BKJIIOYATh TMEPBUYHbBIE STUTENUANbHBIE KJIETKH (HAMPUMED, KEPATUHOLIMTBI, SMHUTETHANIbHbIE
KJIETKA MIEWKH MATKH, JSIUTENUAbHbIE KJIETKH OpPOHXOB, SMUTEIHAIbHBIE KJIETKU Tpaxew,
SIIUTEIUAJIbHBIE KJIETKH TOYEK M STUTEIHANIbHbIE KJIETKH CETYATKH), ITUPOKO MPUMEHSEeMbIe
KJIETOYHBIC JIMHUU M UX ITAMMBI (HarpuMep, sMOpHOHANbHbIE KieTKH mouku 293, kinetku BHK,
kJeTkn snutenus meiikun Matku Hela n knerku ceryatku PER-C6, knerku MDBK (NBL-1),
kinetku 911, knmerku CRFK, knerkm MDCK, knerkm CHO, xnerku BeWo, kierku Chang,
knetku Detroit 562, knetku Hela 229, knerkn Hela S3, xnerku Hep-2, xnerku KB, xnetku
LSI80, knerku LS174T, knerku NCI-H-548, knerkn RPMI2650, knerku SW-13, knerku T24,
WI-28 VA13, knetku 2RA, knerku WISH, knerku BS-C-1, knerku LLC-MK2, knerku Clone
M-3, knetku 1-10, knetku RAG, knetku TCMK-1, knerku Y-1, knerku LLC-PKi, knetku PK
(15), xnerkn GHi, xnerku GH3, knerku L2, knerku LLC-RC 256, knetku MHiCi, knerku XC,
kietkn MDOK, knerku VSW u knetku TH-I, knerku B1, xnerku BSC-1, knetku RAf, knetku
RK, xnerku PK-15 nnu ux npoussogHeie), kieTku GudpodiacToB u3 moO0H TKaHU WM OpraHa
(BKJTFOUAsi, TOMHUMO TIPOYEro, CepLe, MeueHb, MOYKH, TOJCTYI0 KHUIIKY, KHIIEYHHUK, TMHIIEBO/,
JKENYZIOK, HEPBHYIO TKaHb (TOJIOBHOM, CITMHHON MO3T), JIETKOE, COCYAHCTYI0 TKaHb (apTepus,
BEHA, Kamwuisip), JUMQPOHMIHYIO TKaHb (umdaruyeckas skejae3a, aaeHOWI, MUHIAIHHBI,
KOCTHBII MO3T M KPOBb), CEJIe3eHKa, a TaKkke JUHUU (PuOpodnactoB u GudpodracTonono0HbIX
kyetok (Hanmpumep, kietku CHO, kierkun TRG-2, knerku IMR-33, knetku Don, knerkun GHK-
21, kyeTku UUTpyJUIMHEMUH, kKiaetku Dempsey, knetku Detroit 551, knerku Detroit 510, kneTku
Detroit 525, knetku Detroit 529, knerku Detroit 532, knerku Detroit 539, knetku Detroit 548,
kietku Detroit 573, knerku HEL 299, knetku IMR-90, knerku MRC-5, knerku WI-38, kinerku
WI-26, xnetku Midi, knerku CHO, knetku CV-1, knerku COS-1, knerku COS-3, knetku COS-
7, xnetku Vero, kiaetku DBS-FrhL-2, knetku BALB/3T3, knerku F9, knerku SV-T2, knetku
M-MSV-BALB/3T3, knerku K-BALB, knetku BLO-11, knetku NOR-10, knerku C3H/IOTL/2,
kietku HSDMiC3, knetku KLN20S, knerku McCoy, L kietku mbimu, kietku mramva 2071
(mpbrb L), knerkn mramma L-M (Mbib L), knetkn L-MTK '(mbre L), knoust NCTC 2472 u
2555, wknetku SCC-PSAI, knerkn Swiss/3T3, kneTku uHamiickoro MyHTkaka, kietku SIRC,
knerku Cn u knerku Jensen, kinerku Sp2/0, NSO, NS1 wnu ux nponsBoaHbIe).

B koHTEeKCTe NaHHOTO JOKYMEHTa TePMHUH «HUKOTHHAMHI» MOXKET Takxke 0003HA4aThCs

KaK HHallMHaMHI, aMHI HUKOTHHOBOI KHCJIOTBI, aMHJ HHpHHHH-3-K&p6OHOBOﬁ KHUCJIOTHI,
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ButamuH B3, Butamun PP, 3-mupununkapbokcamun, Homep CAS 98-92-0 miu CesHeN2O.

B KOHTEKCT€ MaHHOrO JOKYMEHTAa TEPMHH «S-METHITHOAJEHO3MH» MOXKET TaKxkKe
0003HaYaTHCS KaK 5-1e30KCH-5"-MeTUITHOAEHO3HH, HOMEP CAS 2457-80-9,
CrrH N0, MTA, MeSAdo, NSC 335422, Butamun L2, coau 5-MeTunTHOanEeHO3HHA
WIN CIOXHBIE 3Gupbl S-MeTunTHOaAeHO3MHA. HeorpaHuuuBaromue npuMepbl  COJEH,
COBMECTHMBIX C 5-METUJITHOAIEHO3MHOM, HAIPUMEp, BKJIIOUAIOT KUCJIOTHO-aJJUTHBHbIE COJH.
KucaoTHO-aAqUTHBHBIE COJM MOTYT OBITh KUCJIOTHO-aJAUTUBHBIMU COJIIMH HEOPTaHUYECKUX U
OpPTaHUYECKUX KHCJIOT, HApuMep, THAPOXJIOpHIAMH, Cyib(aramu, HUTpaTaMu, KapOoHAaTaMHu,
dbocharamu, QopMuaTamMH, OKCajaTaMH, LUTPATAMH, COJSIMH aCKOPOMHOBOH KHCIIOTHI,
MeTaHCYIb(POHOBON KHUCIOTHI, 1,4-OyTancynbpoHaroMm, 1,5-neHTaHCYIb(OHATOM, a TaKXKe p-
TOJNYOJICYJIL() OHATHBIMU COJISIMH.

B HEKOTOpBIX THIIOBBIX BapHAHTAX OCYIIECTBJICHUS HACTOSIIETO H300peTeHUs
npemyaraeTcst  crnocod  mpoaynuMpoBaHus — OenKa,  BKJIOYAIOIIMKA  KYJbTHBHPOBAHUE
5YKapHUOTUYECKUX KJIETOK, UMEIOIUX HYKJIEHHOBYIO KHCIOTY, KOOUPYIOIIYIO O€JIOK, B cpene s
NPOAYLUPOBAHUS KYJIBTYPbI KJIETOK.

Cpena nmst KyJIbTHBUPOBAHUS KJIETOK HUTH Cpena JJis MPOAYLHPOBAHUS KYJIbTYPbI KIETOK
MOJKET OBITh IOIOJHEHa CPenol, OOOrameHHOW KOMIIOHEHTAMH, TAKMMU KaK ITHTaTeJIbHbIE
BEIIECTBA U AMUHOKHCJIOTBI, KOTOPBIE MOTPEOISFOTCA B X0A€e (ha3bl MPOAYLIHMPOBAHUS KYJIbTYPBI
KJIETOK.

B koHTekcTe HAHHOrO AOKYMEHTa TEPMHUH «Cpena Uil MPONYLHUPOBAHUS KYJBTYPHI
KJIETOK» MOXET BKJIOYaTb CPeAy [IJsl KYJbTUBHUPOBAHHS KJIETOK, NPEIHA3HAUYEHHYIO I
NPUMEHEHHUs B X07ie (a3bl MPOAYLUPOBAHUS KYJIbTYPbI KJIETOK.

B HEKOTOpPBIX THUNOBBIX BAapHAHTAX OCYLIECTBIEHHUS CpeAa sl MPOAYLHPOBAHUSA
KYJBTYpBl KJIETOK WJIM Cpeda Uil KyJbTHBUPOBAHMS KJIETOK MOXKET OBITh O€CChIBOPOTOUHON
Cpenom.

B KOHTEKCTe MaHHOTrO JOKYMEHTa TePMHH «OeCChIBOPOTOYHAS CPEAa» BKIKOYAET CPeny
I KyJbTUBHPOBAHUS KJIETOK, KOTOpash HE COAEPIKUT CHIBOPOTKY JKHBOTHBIX, TaKyH Kak
(eTanpHast ObIubsl CHIBOPOTKA. BecCHIBOPOTOUHASI Cpena MOXKET COAEpPkKAThb MM HE CONEpKaTh
THIAPONN3aThl, (PAKTOPBI POCTA, TOPMOHBI, OENKU-HOCUTEIN H (HAKTOPBI MPHUKPETICHUS.
ITpumeps! u3BecTHOM OecchiBOpoTouHOM cpenbl Bkirodator CHO-S-SFM 11 (Gibco) u 293 SFM
II (Gibco).

B HEKOTOpPBIX THNOBBIX BAapUAHTAX OCYLIECTBJIEHHUS CpeAa sl MPOAYLHPOBAHUS
KYJIBTYpBl KJIETOK WM Cpeda Uil KyJbTHBHPOBAHUS KIETOK MOXKET ObITb cpemod Oe3 Oemnka
YKUBOTHOTO TIPOUCXOXKIICHHSI.

B koHTekcTe JaHHOrO JOKYMEHTa TEPMUH «cpema 0Oe3 Oellka SKMBOTHOTO
IPOMCXOXKICHUSD» MOXET OTHOCHTBCS K Cpefe, KOTopas He COAEPKHT OENKOB U OENKOBBIX
KOMIIOHEHTOB ~OT  BBICIIMX MHOTOKJIETOUYHBIX HEPACTUTENBHBIX SyKapuotr (TO €eCThb
NO3BOHOYHBIX), KOTOpble O0OJamar0T BTOPUYHOH, TPETHMYHOH M UETBEPTHUHOW CTPYKTYpOM,
XapakTepHON Ayl OeNKOB, BCTpEHAIOIIUXCS B mpupone. Takas cpena HE COAEPIKUT OENKOB,

TAKUX KakK ajJbOyMUH, TpaHC(pEppHH, UHCYJIUH M aApyrue ¢akropsl pocra. OmgHako Oenku
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JKUBOTHOTO TPOHUCXOXIEHUSI U OEIKOBBIE KOMIIOHEHTBI OTJIMYAIOTCA OT OEJKOB HEXKHBOTHOT'O
NPOMCXOXKAEHHUS, HEOONBbIINX MOJUIIENTHIOB M OJHUIONENTHIOB, TOJIYyYaeMbIX W3 PaCTEHUI
(obbryHO mnuHON 0k0J0 10-30 aMHMHOKHCIIOT), TAKMX Kak COeBble O0OBI, U HU3LIMX 3YKAPHOT,
TAaKUX Kak Aposxokd. Ilpy nmpuBeneHUN B KOHTAKT WM MHOKYJIILMM KJIETOK C O€NKOBOM cpemoit
’KMBOTHOTO TIPOMCXOXIEHUs1 cpena Oyner comepkaTh SKHUBOTHbIE O€NKH, BbIAENsieMble WM
CeKpeTHpyeMble 3TUMH KJIETKAMH, BKIIFOYas JIIOOble peKOMONHAHTHBIE OEJIKH, SKCIIPECCUPYEMBbIe
TeHeTHYeCKN MOIU(UIMPOBAHHBIMU KJIETKAMH, €CJIM TaKHe KJIETKU KYJIbTUBHPYIOTCA. Takum
o0pa3oM, TEpMHH «Cpela, He Comepikaiasi KUBOTHBIX OEJNKOB», a Takke OHOJOTrHYecKHe
MaTepuaibl U Tpernaparbl, MOJYYCHHbIE C €€ TOMOINbID, HE CJIEAYeT MCTOJKOBBIBATH Kak
TpeOyromuii  OTCYTCTBUSI ~ OENKOB,  BBIACISIEMBIX  WJIM  CEKPETHPYEMBIX  KJIETKaMH,
Pa3MHOXKAIOLUIUMHCS B CpPEAe, a CKOpee 3TOT TEPMHH OTHOCHTCS K OTCYTCTBHIO IPSIMOTO
no0aBJIeHUs B CPENy JKUBOTHBIX O€JIKOB M O€JIKOBBIX KOMIIOHEHTOB, MOJYYEHHBIX U3 KUBOTHBIX
WCTOYHHUKOB H T.11., TPOAYLIUPOBAHHBIX PEKOMOMHAHTHO.

B HEKOTOpPBIX THNOBBIX BAapUAHTAX OCYIIECTBIEHHUS Cpeda sl MPOAYLHPOBAHUS
KyJBTYpbl KJIETOK WM Cpeda MJis KYJbTHBHPOBAHUS KJIETOK MOXET OBITh Cpenoi
OTIPENENIEHHOT0 XUMHUYECKOTO COCTaBA.

B koHTEekCcTE HAaHHOTO MAOKYMEHTAa TEPMUH «CpEeAa OIPEAeNIeHHOrO XHUMHYECKOTO
COCTaBa» MOXKET BKJOYATh CPENy, COCTOSINYI0 M3 YHUCTBIX HHIPEJUEHTOB B H3MEPEHHBIX
KoHUIeHTpanusax. Cpena ONMpeneneHHOro XMMHYECKOTO COCTaBa MOXKET CONEepKaTh IPOCTOM
caxap B KadecTBE HCTOYHUKA YIJIEPOAA W D3HEPIrUH, WMCTOYHMK HEOPraHWYECKOro a3oTa,
pa3nuYHblE MHHEpAJbHBIE CONM M, NPU HEOOXOAMMOCTH, (akTOpel pocTa (OUUINEHHBIE
AMHHOKHUCJIOTBI, BUTAMMHBI, NyPUHBl M NHPUMHUIUHBI). PasnuuHble cpeabl UIsI TKaHEBBIX
KYJIBTYp, BKJOYas OIpEIeNeHHbIE KYyJIbTYpalbHble CpENbl, SBJIAIOTCS KOMMEpPYECKH
AOCTYIIHbIMH, HANpHMep, MOXXKHO TPHMEHSITh OOV W3  CIEAYIOMUX  cpen Ul
KYJBTUBUPOBAHUS KJIETOK MM MX KomOmHaumio: cpena RPMI-1640, cpena 199, cpena RPMI-
1641, cpena Urna B mogudukaumu Jynsbekko (DMEM), MuHuManbHas HeoOxonumas cpena
Urna, cpena F-12K, cpena Xsma F12, cpena [lynbbexko B momudukanmu Mckosa, cpena Mak-
Kos 5A, cpena JleiiboBuna L-15 u GecceiBoporounsie cpenbl, Takue kak EX-CELL™ 300 Series
(JRH Biosciences, Lenexa, Kanzac) u npyrue.

B HEKOTOpBIX THIIOBBIX BapUAHTaX OCYLIECTBICHHs CIOCOO MPOAYLHPOBAHHS Oeyka
MOJKET OBITh CITOCOOOM MEPHOAMYECKOTO KYJIbTUBUPOBAHUS C TIOATTUTKOM.

B KOHTeKCTe JaHHOTO JOKYMEHTA TEPMHUH «CIIOCOO MEPHOANYECKOTO KYJIbTHBHPOBAHUS C
MOAMHTKON» OTHOCUTCA K CIOCO0Y, C TOMOIIBI0 KOTOPOTO B MEPUOAMYECKYIO KYJIBTYPY KIETOK
C TIOATIUTKOM MOJKET TIOCTABISThCA IOIOJHHUTEIbHBIE NMHUTATENbHBIE BelecTBa. Hampumep,
yKa3aHHBI CHOCO0 MOJKET BKJIIOHYATh NOOABIEHHE IOMOJHUTENBHBIX CPEll B COOTBETCTBHUU C
OTpeneIeHHbIM IpaUKOM TOANMUTKY B TE€YEHHE 3aJaHHOTO NEpPHOAa BPEMEHH. B KOHTeKcTe
TAHHOTO JOKYMEHTa TEPMHH «IIePHOAMYECKasl KyJIbTypa KIJIETOK C IMOIIUTKOW» OTHOCUTCS K
KYJIbTYp€ KJIETOK, B KOTOPOW KJIETKH U KyJbTypajibHas Cpela W3HA4YaJIbHO TOAAIOTCS B COCYH
11 KyJIbTUBHPOBAHUS, a JIOTIOJIHUTENIbHbIE MUTATEIbHbIE BEIECTBA I KYJbTYPbI ITONAIOTCS B

KYJIbTYPY HENpPEepbIBHO WM IUCKPETHBIMH IOPLUSAMH BO BpeMs BBIPALIMBAHUSA, C WIH Oe3
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MePUOANYECKOro cOOpa KIETOK W/ MPOAYKTOB Mepe MPEeKpaIleHneM KyJIbTUBHPOBAHUSI.

CrnenyeT moHMMATh, YTO HACTOSIIIEEe M300PETeHNE HE OrPAHUYUBACTCS KAKHUMH-THOO U3
BBILIEYIOMSHYTBIX 3YKapUOTUYECKHX KJIETOK, OenkoM, Oa3alpHONW Cpenoil, HUTaTeNIbHOM
Cpenoii, Cpeno st KyJIbTUBUPOBAHUS KJIETOK, CPEION AJisl MPOAYLIMPOBAHUS KYJIBTYPhI KJIETOK,
CIOCOOOM  pa3MHOXKEHHUsI KIJIETOK, CrocoOoM skcmpeccuu Oenka, crocobom cbop Oernka,
CrocOOOM BBEAEHHUS B KJIETKY HYKJIEMHOBOH KHCJIOTBI, CONIEpIKalled IMOC/en0BaTeIbHOCTb,
KOIUPYIOIIYIO O€JIOK, U MePHOAOM BPEMEHH ISl OOABIEHHS WJIH TOTIOJHEHUS] KOMIIOHEHTOB B
cpene, U 4To Jiro0asi MPUTrOAHAsI Cpeja MOXKET ObITh BBIOpPaHA C MOMOIIBIO JIFOOBIX MOIXOMSIINX
croco0oB.

ITonpa3ymeBaeTcsi, 4TO MPUMEHSIEMbIE B JAHHOM IOKYMEHTE TEPMHHBI «BKIFOUAKOT,
«BKJTFOYAET» U «BKIJIFOYAFOIIUNY SIBIISIOTCS HEOTPAHUYHBAKOIIMMHU U MOHUMAIOTCS KAK HUMEFOIIHE
3HAYEHUE «CONEPIKATY, KCOMEPIKUTY U KCOMEPIKAIIHID COOTBETCTBEHHO.

B HEKOTOPBIX THMOBBIX BApUAHTAX OCYLIECTBJICHHS NAHHOTO U300pETeHMUsI MPEAIaraeTcs
cpena JJisl KyJIbTUBHPOBAHMSI KJIIETOK 3YKaAPHOT.

B HEKOTOpBIX THMOBBIX BApUAHTAX OCYLIECTBJICHHS NaHHOTO U300pETeHMUsI MPEAIaraeTcs
crocod MpoayuupoBaHus OeKa.

B HEKOTOpBIX THMOBBIX BapUAHTAX OCYLIECTBIICHHUS NaHHOTO U300PETeHHsI MPEAIaraeTcs
cnocod KyJIbTUBUPOBAHUS 3YKAPUOTUYECKUX KJIETOK JJIsl YBEJIUYCHHS TPOIYKIIHH OejKa.

B HEKOTOPBIX TUITOBBIX BAPHAHTAX OCYIIECTBJIEHUS Cpea sl KyJbTHBHUPOBAHUS KIIETOK
MOXKET COAEPKATh S-METUITHOAJEHO3UH B KOHLIEHTPALMU 110 MeHbLIen mepe okoso 0,05 HM, no

MeHbLIEH Mepe Okosio 1 HM, 1o MeHblIel Mepe OkoJio 2 HM, 1o MeHbLIer Mepe 0koio 3 HM, 1o

2

MEHbLIEH Mepe OKoJIO 4 HM, 10 MeHbLIeH Mepe OKOJIO 5 HM, 1o MeHbLIer Mepe 0koio 6 HM, 1o

>
MeHblIeH Mepe 0KosIo 7 HM, o MeHblIei Mepe okojio 8 HM, o MeHbluel Mepe okojio 9 HM, no
MeHblIed Mepe okoso 10 HM, no Menbuieil mepe okono 15 HM, no meHbluein Mepe okono 20
HM, no MeHblel mepe okoio 25 HM, no Menbuieil Mepe okono 30 HM, mo meHsluel mepe
okoJio 35 HM, no meHbluel Mepe okosio 40 HM, o mMeHbliueit Mepe okojo 45 HM, no MeHbluen
Mepe okojio 50 HM, mo meHblueil mepe okono 55 HM, nmo MmeHbluei mepe okosio 60 HM, no
MeHbIIEH Mepe 0Kojo 65 HM, no MeHbluel mepe okojio 70 HM, no MeHblIel Mepe Okoyo 75
HM, no MeHblied Mepe okoso 80 HM, mo MeHblel Mepe Okojo 85 HM, Mo MeHbLIeH Mepe
okoJio 90 HM, no MeHbLIel Mepe okoyio 95 HM, no meHbiueit Mepe okosio 100 HM, no MeHbLIen
Mepe okoJio 105 HM, no menbluel Mepe okojio 110 HM, no menpuieit Mepe okoso 115 HM, no
MeHblIen Mepe okono 120 HM, no MeHbluel Mepe 0koio 125 HM, no meHsiuei mepe okoso 130
HM, no meHblueld mepe okojo 135 HM, no menbiuein mepe okojo 140 HM, no MeHblueill Mepe
okojio 145 HM, no menpwen Mepe okosno 150 HM, nmo menpuiel mepe okosio 155 HM, mo
MeHbLIel Mepe okono 160 HM, no MeHbLuel Mepe 0koao 165 HM, no meHsiuei mepe okoso 170
HM, o meHblen Mepe okoso 175 HM, mo mensment mepe okoso 180 HM, o mMeHbLIeH Mepe
okoJio 195 HM, no menbiuei mepe okono 200 HM, okono 205 HM, o MeHbiueit mepe okoJio 210
HM, 1o mMenblen Mepe okoso 215 HM, no menpuiein mepe okosio 220 HM, o MeHbLIen Mepe
okoJio 225 HM, no menbwend mepe okono 230 HM, nmo MeHbled mepe okoyo 235 HM, no

MeHbLIen Mepe okono 240 HM, no MeHbLIeld Mepe 0kojo 245 HM, no MeHbiuel mepe okoJo 250
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HM, 1o mMenblen Mepe okoso 255 HM, no menpuiein mepe okosio 260 HM, no MeHblIel mMepe
0KOJIO 265 HM, no menbuierd Mepe okono 270 HM, nmo Menblied mepe okoyio 275 HM, no
MeHbLIeN Mepe 0kos0 280 HM, o MeHbLIen Mepe OkoJo 295 HM uiu 1o MeHbILIeH Mepe OKOJIO
300 'M.

B HEKOTOpPBIX TUMOBBIX BapUAHTAaX OCYLIECTBJICHUS CPea JIsl KyJIbTUBUPOBAHMSI KIIETOK
MOKET COJAEPKaTb S5-HUKOTUHAMHUJA B KOHLEHTpauuu no MeHbluell mepe okono 0.05 HM, mo
MeHblIeH Mepe 0koino 1 HM, o MeHbLIel Mepe 0koj10 2 HM, o MeHblIel Mepe okoio 3 HM, no
MeEHbIIENH Mepe OkosIo 4 HM, 1o MeHblIel Mepe OkoJio 5 HM, 1o MeHblIei mepe 0koj1o 6 HM, no
MEHbIIENH Mepe OKosIo 7 HM, 1o MeHblIel Mepe 0koJio 8 HM, 1o MeHbluel Mepe okoso 9 HM, no
MeHblIelH Mepe okojo 10 HM, no mensiuein mepe okosio 15 HM, no menseit Mepe okono 20
HM, no MeHblIed Mepe okoyo 25 HM, mo meHblel Mepe okojo 30 HM, mo meHbLIeH Mmepe
okoJio 35 HM, no meHbluei Mepe okojio 40 HM, o meHbluei Mepe okono 45 HM, no meHbLuei
Mepe okojio 50 HM, mo MmeHblueil mepe okono 55 HM, nmo MmeHbluei Mepe okosio 60 HM, no
MEHbIIEH Mepe 0KojIo 65 HM, no MeHblueld mepe okojo 70 HM, no MeHblIel Mepe OKoJo 75
HM, no meHblied Mepe okoso 80 HM, mo MeHbleld Mepe Okojo 85 HM, Mo MeHbLIEH Mmepe
okoJio 90 HM, o MeHbLIeR Mepe okoy1o 95 HM, no mMeHbiueil Mepe okosio 100 HM, no MeHbLIeH
Mepe okojio 105 HM, no menbluel Mepe okoso 110 HM, no menpiieit Mepe okoso 115 HM, no
MeHbLIen Mepe okono 120 HM, no MeHbluen Mepe okoso 125 HM, no mensiueit mepe okoso 130
HM, o menbmen Mepe okono 135 HM, mo mensment Mepe okono 140 HM, o mMeHbLIEN Mepe
okojio 145 HM, no menben mMepe okono 150 HM, no menpuieln mepe okosio 155 HM, mo
MeHbLIen Mepe okono 160 HM, no MeHbLuel Mepe okosao 165 HM, no Menbiuei mepe okoso 170
HM, o mMenblen Mepe okoso 175 HM, no menbsuenn Mepe okosno 180 HM, o meHbLIen Mepe
okono 195 HM, no mensbieit mepe okono 200 HM, oxono 205 HM, no meHblIeit mepe okoso 210
HM, no MeHpueld Mepe okoio 215 HM, no mensbiuell Mepe okoio 220 HM, no MeHblelH Mepe
okono 225 HM, no mesbleli Mepe okono 230 HM, nmo Mmeneiieid mepe okono 235 HM, mo
MeHblIel Mepe okoso 240 HM, no MeHbluel Mepe 0kojo 245 HM, no MeHbIuel mepe okogo 250
HM, 1o MeHblieil Mepe okono 255 HM, no meHbuiel mepe okosio 260 HM, no MeHblIel mMepe
0KOJIO 265 HM, mo menblielr Mepe okono 270 HM, nmo MeHbuiel mepe okono 275 HM, no
MeHblIel Mepe okono 280 HM, no MeHbLueld Mepe 0kojo 295 HM, no MeHsiuei mepe okoso 300
HM, o menbeint Mepe okono 305 HM, no menpuieil mepe okosio 310 HM, o MeHbLIel Mepe
okojio 315 HM, no menpwen Mepe okono 320 HM, mo MeHbuIeH mepe Okojio 325 HM, no
MeHbLIel Mepe okono 330 HM, no MeHbLIeld Mepe 0koj0 335 HM, no MeHbiuei mepe okogo 340
HM, no meHblueld mepe okojo 345 HM, no meHbluein mepe okojo 350 HM, no MeHblIeill Mepe
okoJio 355 HM, nmo menblel Mepe okono 360 HM, mo MeHbuiel mepe okoyio 365 HM, mo
MeHbLIen Mepe okono 370 HM, no MeHbIueld Mepe 0kojo 375 HM, no Menslueil mepe okoso 380
HM, no menpuiell mepe okoso 395 HM, no menbiieit mepe okono 400 HM, okono 405 HM, no
MeHbLIel Mepe okono 410 HM, no MeHbLIen Mepe 0koso 515 HM, no Menbiuei mepe okogo 420
HM, 1o mMenblen Mepe okono 425 HM, no mensuenn Mepe okono 430 HM, o mMeHbLIen Mepe
okoJio 435 HM, no meneleld Mepe okono 440 HM, no menpuieln mepe okosio 445 HM, no

MeHbLIen Mepe okoio 450 HM, no MeHbLuen Mepe 0koso 455 HM, no MeHbiuei mepe okoJo 460
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HM, o mMeHnbwen Mepe okoso 465 HM, no menswen Mepe okono 470 HM, no MeHbLIEH Mepe
okoJio 475 HM, no menplend Mepe okono 480 HM, nmo menbuieln mepe okosio 495 HM, no
MeHbLIen Mepe okono 500 HM, no MenbLuen Mmepe okoso 510 HM, no menbiuei mepe okoso 520
HM, 1o mMenbwen mepe okoso 530 HM, no menbuiein mepe okosio 540 HM, mo MeHbLIEn Mepe
okono 550 HM, no menbluell Mepe okosno 560 HM, nmo Mmensiieid mepe okosno 570 HM, mo
MeHbLIeld Mepe okoso 580 HM, no MeHbliel Mepe okoo 590 HM, no MeHbLIel Mepe okoso 600
HM, 1o MeHblieil Mepe okosio 610 HM, no meHbuieit mepe okosio 620 HM, o MeHblLIeH Mepe
okojio 630 HM, nmo menbluelr Mepe okono 640 HM, nmo Menbuiel mepe okoyno 650 HM, mo
MeHbIIeNH Mepe okoso 660 HM, no MeHbluel Mepe okosao 670 HM, no MeHbIuel mepe okoJo 680
HM, 1o MeHblieil Mepe okoso 690 HM, no menpuiel mepe okoso 700 HM, o MeHbLIeH Mepe
okojio 710 HM, mo menbliel Mepe okono 720 HM, nmo mMenbuiel mepe okoyio 730 HM, mo
MeHblIel Mepe okono 740 HM, no MeHblueld Mepe okoio 750 HM, no MeHsluel mepe okoo 760
HM, o mMenbenn Mepe okono 770 HM, no menpuiel mepe okoso 780 HM, no MeHbLIeH Mepe
okojio 790 HM, no menpueln Mepe okosno 800 HM, mo Menbiieli mepe okono 810 HM, mo
MeHbLIen Mepe okono 820 HM, no MeHbluel Mepe okoio 830 HM, no MeHsiuei mepe okogo 840
HM, o menbent Mepe okono 850 HM, no menpuiell mepe okoso 860 HM, Mo MeHbLIeH Mepe
okojo 870 HM, nmo menpuielr Mepe okosno 880 HM, mo menbiieli mepe okoyno 890 HM, mo
MeHbLIen Mepe okono 900 HM, no MeHben Mepe okosao 910 HM, no Menbiuei mepe okogo 920
HM, o menbmen Mepe okoso 930 HM, no menpien mepe okoso 940 HM, Mo MeHbLIeH Mepe
okojo 950 HM, no menpleld Mepe okosno 960 HM, nmo mMeHpuiel Mmepe okosno 970 HM, mo
MeHbLIen mepe okono 980 HM, no menblen mMepe okosno 990 HM, o MeHbIIEe Mepe OKOJIO
1000 HM, no menbiuel mepe okoso 1050 HM, no menbiuel mMepe okoso 1100 HM, no Menbluei
mepe okosio 1150 HM, no mensiuei mepe okono 1200 HM, no menbiueii Mepe okosno 1250 HM,
no MeHbuel mepe okono 1300 HM, nmo menbwel mepe okono 1350 HM, mo meHbluel Mmepe
okono 1400 HM, no mensuel Mepe okono 1450 HM, no mensiuei mepe okono 1500 HM, no
MeHblIel Mepe okoso 1550 HM, no menbiieit mepe okono 1600 HM, no MeHblLuel Mepe OKOJIO
1650 HM, no menbiuel mepe okoso 1700 HM, o mMensbiuel Mepe okono 1750 HM, no MeHbIe
Mepe okoso 1800 HM, no MeHbluel Mepe okono 1850 HM, no Menbiuel mepe okosno 1900 HM,
no MeHbuiel mepe okoio 1950 HM, nmo menbwein Mepe okono 2000 HM, no MeHbLIEH Mepe
okoJio 2050 HM, no menbiueil mepe okosio 2100 HM, no menspiieli mepe okojo 2150 HM, no
MeHblIel Mepe okoao 2200 HM, no menpuieil Mmepe okono 2250 HM, no MeHblIeld Mepe OKOJIOo
2300 HM, no meHbiuel Mepe okoisio 2350 HM, no MeHbLIel Mepe 0koi10 2400 HM, no MeHbLIen
Mepe okoso 2450 HM, no menbluel Mepe okojio 2500 HM, o meHbluel Mepe okoJo 2550 HM,
no MeHbuiel mepe okoino 2600 HM, nmo MeHbwiel Mepe okono 2650 HM, mo MeHbLIEH Mepe
okoJio 2700 HM, no meHbiueir Mepe okono 2750 HM, nmo menbuiel mepe okojo 2800 HM, nmo
MeHbLIel Mepe okojo 2850 HM, no menpuient mepe okono 2900 HM, no MeHsbluel Mepe OKOJIO
2950 M unu o menbuieit mepe 0koio 3000 HM.

B HEKOTOpBIX THUMOBBIX BAPUAHTAX OCYIUECTBJICHMs CPela sl KyJbTUBUPOBAHUS KIIETOK
MoxxeT umerb pH or okomo 6,5 no oxono 8,0. B HEKOTOPBIX THUMNOBBIX BapUaHTAX

OCYILECTBJIEHUsI Cpena AJsl KyJbTUBUPOBAHUS KJIETOK MOXET uMeTh pH okono 6,5, okono 6,6,
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okoJ10 6,7, okoio 6,8, okojo 6,9, okoso 7,0, okono 7,1, okono 7,2, okono 7,3, okoyo 7,4, OKOJIO
7,5, okono 7,6, okono 7,7, okoio 7,8, okojio 7,9 wiu okojo 8,0.

B HExOTOpBIX THUINOBBIX BapUaHTaX OCYLIECTBIEHUS JYKAPUOTHUECKHE KJIETKU
BBIPAIUBAIOT TpU Temreparype oT okojo 25°C mo okxono 40 °C. B HEKOTOPBIX THIIOBBIX
BAPHAHTAX OCYIIECTBICHUS 3YKapUOTUYECKUE KJIETKU BbIPALIUBAIOT MIPU TEMIIEpaType OKOJIO 25
°C, okoio 26 °C, okomo 27 °C, oxono 28 °C, okojo 29 °C, okono 30 °C, oxono 31 °C, okono 32
°C, okouo 33 °C, okoso 34 °C, oxono 35 °C, okojno 36 °C, okojo 37 °C, oxono 38 °C, okoJjio
39°C unu oxoo 40 °C.

B HEeKOTOpPBIX THUMOBBIX BapHaHTaX OCYLIECTBJICHUS Cpena ISl KyJIbTUBUPOBAHUS KIIETOK
MOXET COzepkaTb MO MeHbIeld mepe okoyo 10 HM S5-MeTUNTHOaneHO3MHA, NMPU 3TOM TUTP
Oenka, MPOAYLUPYEMOTO B Cpenie sl KYJbTUBHPOBAHUS KJIETOK, MOXKET OBbITh IO MEHbILEH Mepe
Ha Okojo 2% Oosblie, ueM B APYrod cpene sl KyJbTUBHUPOBAHHS KJIETOK, KOTOpasl He
COAEPKUT MO MeHbLIeH Mepe okosio 10 HM S-metuntuoaaeHo3nHa. B onHOM acrniekre cpena s
KyJbTUBUPOBAHUSl KJETOK MOXXET COAEep:kaTb NO MeHbued wMepe okxono 20 HM  5-
METWJITHOAICHO3MHA, MO MeHblIel mepe Okojo 30 HM S-MeruntuoaneHo3WHa, MO MEHbLIEH
Mepe okono 40 HM S-merunTuoaneHo3WHa, MO MeHbuiell Mepe okono 50 HM 5-
METWJITHOAICHO3MHA, N0 MEHbLIeH Mmepe okoyno 60 HM S5-MeTuntuoaneHo3nHa, MO MEHbLIEH
Mepe okono 70 HM S-meruntuoageHo3uHa, MO MeHbuiel Mepe okono 80 HM  5-
METWITHOAICHO3MHA, N0 MEHbLIe mepe Okojo 90 HM S-meruntunoaneHo3nHa, MO MEHbLIEH
Mepe okono 100 HM S-merunTHOaneHO3MHA, MO MeHblIed wmepe okomo 110 HM 5-
METWITHOAI€HO3MHA, 0 MeHblel mepe okono 120 HM S-metuntuoaneHo3uHa, N0 MEHbLIEH
mepe okono 130 HM S-merunTHOaneHO3MHA, MO MeHblield Mepe okono 140 HM  5-
METWITHOAI€HO3MHA, 10 MeHblel mepe okono 150 HM S-metuntuoaneHo3uHa, mO MEHbLIEH
Mepe okojgo 160 HM 5-metuntuoaneHosuHa, NO MeHbliel Mepe okono 170 HM 5 -
METHJITUOAICHO31HA, 110 MeHbLIeH Mepe okono 180 HM 5-metuntuoaneHosuHa, MO MEHbLIEH
Mepe okosno 190 HM S-merunTuoaneHo3MHa WM MO MeHblied mepe okojgo 200 HM S5-
METHJITHOAeHO3MHA. . B omHOM acmekre Tutp Oejka, HPOOYLHUPYEMOro B cpene IS
KYJIbTUBHPOBAHUS KJIETOK, MOJKET ObITh OOJbIIIE, 10 MEHbLIEH Mepe Ha OKoJIo 3%, MO MEeHbLIEH
Mepe Ha okoyio 4%, Mo MeHbIIel Mepe Ha OKoJo 5%, 1Mo MeHbled Mepe Ha okoyo 6%, 1o
MeHbLIEH Mepe Ha OKOJIO 7%, 1O MeHblel Mepe Ha 0koyo 8%, Mo MeHbIIel Mepe Ha OKoJIo 9%,
1Mo MeHblel mepe Ha okoyio 10%, mo MmeHbluei mepe Ha okoyio 11%, mo MeHbiel Mepe Ha
okono 12%, no MeHbinel Mepe Ha okosio 13%, mo meHbleit Mmepe Ha okoJio 14%, mo MeHbIIeH
Mepe Ha okoJsio 15%, mo meHbluel Mepe Ha okoJyio 16%, o meHblueil Mmepe Ha okono 17%, no
MeHblIel Mepe Ha okosio 18%, mo MeHbinel Mepe Ha 0kojo 19%, 1Mo MeHblIel Mepe Ha OKOJIO
20%, o MeHbILel Mepe Ha 0koJIo 21%, mo MeHbIel Mepe Ha OkoJio 22%, 1Mo MEHbIIEH Mepe Ha
oko010 23%, Mo MeHblIelH Mepe Ha OkoJio 24%, Mo MeHbIIel Mepe Ha OKoJio 25%, Mo MeHbLIei
Mepe Ha okoJio 26%, 1o MeHbllel Mepe Ha OkoJio 27%, 1o MeHbllel Mepe Ha okojio 28%, 1o
MeHbIIIeH Mepe Ha 0koJio 29% unu no MeHblel Mepe Ha okojo 30%.

B HEKOTOpBIX TUMOBBIX BapUaHTAaX OCYLIECTBJICHUS Cpena sl KyJIbTUBUPOBAHUS KIIETOK

MOJKET COnepkaTh MO MeHbluell Mepe okojo 50 HM HHUKOTMHAMMZIA, NPU 3TOM TUTP Oelnka,
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IPOAYLMPYEMOTO B Cpele Ul KYJbTHBHPOBAHUS KJIETOK, MOXeET OBbITh MO MEHBIIEH Mepe Ha
okoJio 2% Oonblie, yeM B APYroi cpene Al KyJIbTHBHPOBAHUS KJIETOK, KOTOpask HE CONEPKUT
no Menpumed wmepe okono 50 HM HukotMHamuza . B ogHOM acmekre cpenma AU
KyJBbTUBUPOBAHUS KJIIETOK MOXET COJAEp>KaTh MO MEHbILIEeH Mepe 0koia0 50 HM HUKOTMHAMHAA,
no MeHpield mepe okono 100 HM HHKOTMHaMuza, MO MeHblIeH Mepe okono 150 HM
HUKOTUHAMMJIA, 110 MeHbLIeH Mepe 0kojo 200 HM HUKOTMHAMuUAA, 10 MEHbLIEH Mepe 0KoIo 250
HM HUKOTMHaMH[a, 1O MeHbLIel Mepe okosio 300 HM HUKOTMHAaMU[a, IO MEHBLIEH Mepe OKOJIO
350 HM HukOTMHaMHIa, O MeHbleH Mepe 0koi10 400 HM HUKOTHHaMK[a, IO MEHBLIEH Mepe
okoJi0 450 HM HukoTMHaMKa, 1O MeHbLIel Mepe okoso S00 HM HUKOTHMHAMUA, IO MEHbLIEH
Mepe okosno 550 HM HMKOTMHamMupaa, mo MeHbuieil Mepe okosno 600 HM HukOTMHaMuzaa, Io
MeHblIEH Mepe okojno 650 HM HuKOTMHamMupa, NO MeHblIed Mepe okono 700 HM
HUKOTHHAMMJIA, 10 MeHbLIeN Mepe okoso 750 HM HUKOTMHAMuAA, MO MeHblIeld Mepe okoso 800
HM HUKOTMHaMH[a, IO MeHbLIEH Mepe okoso 850 HM HUKOTHHAMK[A, IO MEHBLIEH Mepe OKOJIO
900 HM HukOTMHaMuja WiIM NO MeHblIed Mepe okono 1000 HM HukoTuHamupa. . B ogHom
acriekte TUTp Oenka, MPOAYLUPYEMOro B CpeAe Ui KyJIbTUBUPOBAHHS KJIETOK, MOXKET OBITH
Oonbiie, MO MeHbINEH Mepe Ha 0koJio 3%, Mo MeHbInel Mepe Ha okoJio 4%, MO MEHbIIeH Mepe
Ha okoJio 5%, mo meHblIen Mepe Ha okoJio 6%, 1Mo MeHbIIeH Mepe Ha OKOJIO 7%, MO MEHbIIEH
Mepe Ha okoio 8%, 1Mo MeHbliell Mepe Ha okojio 9%, mo MeHbine Mepe Ha okoio 10%, mo
MeHblIel Mepe Ha okosio 11%, mo MeHbiel Mepe Ha okoio 12%, mo mMeHblIel Mepe Ha OKOJIO
13%, o meHbiel Mepe Ha 0koJo 14%, mo MeHbIel Mepe Ha o0kojIo 15%, mo MeHbIei Mepe Ha
okoy0 16%, no MeHblIel Mepe Ha okoiio 17%, nmo meHsbliel Mepe Ha okoJio 18%, mo MeHbIIeH
Mepe Ha okosio 19%, no menbiuelt Mepe Ha okosio 20%, o MeHbluel Mepe Ha okoio 21%, no
MeHbIIIeH Mepe Ha 0KoJIo 22%, 1Mo MeHblIel Mepe Ha OKoyo 23%, 1Mo MeHbLIeH Mepe Ha OKOJIO
24%, o MeHbLIel Mepe Ha OKoJIo 25%, 1Mo MeHbIel Mepe Ha 0KoJIo 26%, IO MeHbIIeH Mepe Ha
okojio 27%, nmo MeHblield Mepe Ha okosno 28%, mo MeHbluel Mepe Ha okoyo 29% wunu mo
MeHblIIel Mepe Ha okoJio 30%.

B HEKOTOpPBIX THUMOBBIX BapHAHTAaX OCYLIECTBJICHUS Cpena ISl KyJIbTUBUPOBAHUS KIIETOK
MOJKET BKJIFOYATh MOANUTKY 3YKAPHOTHUECKUX KJIETOK ¢ MPUMEHEHHEM OOOTAIleHHOW Cpebl,
cozeprKallel S-MEeTHITHOAACHO3UH B KOHLEHTpaluu no MeHbled mepe okosio 0,05 HM, no
MeHbLIEeN Mepe okosio 1 HM, 1o MeHblIel Mepe OkoJio 2 HM, 1o MeHblIel Mepe 0koio 3 HM, no
MEHbIIEN Mepe OKosIo 4 HM, 10 MeHblIel Mepe OKoJio 5 HM, 1o MeHblIel Mepe 0kos1o 6 HM, no
MEHBbIIEH Mepe OKoJIo 7 HM, 1o MeHbLIeH Mepe OkoJio 8 HM, 1o MeHbuiel mepe okoao 9 HM, no
MeHblIel Mepe okoao 10 HM, no mensen mepe okosio 11 HM, no mensmenn Mepe okono 12
HM, no MeHblied Mepe okojo 13 HM, mo mMeHbuieln Mepe okojio 14 HM, mo MeHblIel mepe
okoJio 15 HM, no meHnbiuei Mepe okoso 20 HM, mo mMeHblIeil Mepe okojo 25 HM, no MeHbLuen
Mepe okouio 30 HM, no MeHb1iel mepe 0koao 35 HM, no menbiuei Mepe okoio 40 HM uny, no
MeHbLIeH Mepe okoso 50 HM.

B HEKOTOpBIX TUMOBBIX BapUaHTAaX OCYLIECTBJIECHUS Cpena JJIsl KyJIbTUBUPOBAHUS KIIETOK
MOJKET BKJIFOYATh MOANUTKY 3YKAPHOTHUECKUX KJIETOK C MPUMEHEHHEM OOOTrallleHHOW Cpenpbl,

cozepskamieil o0orameHHON cpeabl, CoaepsKallel HUIKOTUHAMU B KOHLEHTPAI[UU 110 MEHBLIEH
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Mepe okoJio 1 HM, 1o MeHbIel Mepe OKOJ0 2 HM, no MeHbLIeH Mepe OKoJIO 3 HM, Mo MeHbLIeH
Mepe OKoJI0 4 HM, 1o MeHbIIel Mepe OKOJ0 S HM, no MeHbLIel Mepe OkoyIo 6 HM, Mo MeHbLIen
Mepe OKoJI0 7 HM, 1o MeHbIel Mepe 0Koa0 8 HM, no MeHblIel Mepe okoyio 9 HM, no MeHbLuen
Mepe okojo 10 HM, nmo menbiie mepe okono 15 HM, no menbleir mepe okosio 20 HM, no
MeHbLIeH Mepe okoJio 25 HM, no MeHbuieil mepe okono 30 HM, o MeHbIuel Mepe OKojio 35
HM, no meHbwen mepe okono 40 HM, nmo MeHbuIiell Mepe okono 50 HM, nmo MeHbllel mepe
okoJi0 55 HM, no MeHbLIel Mepe okoso 60 HM, no MeHbluel Mepe okoso 65 HM, o MeHbLIen
Mepe okojo 70 HM, no meHbuiel mepe okosno 75 HM, no MeHbluell Mepe okono 80 HM, mo
MeHblIelH Mepe 0kojo 85 HM, no menblueil mepe okono 90 HM, no mMeHblIed Mepe OKOIo 95
HM, o menbueit Mmepe okosno 100 HM, no menpuieit mepe okoso 105 HM, o MeHbLIeH Mepe
okojio 110 HM, mo menpiielr Mepe okono 115 HM, no menpuieli mepe okono 120 HM, mo
MeHbLIel Mepe okono 125 HM, no MeHbuel Mepe okoso 130 HM, no menbiieit mepe okono 135
HM, o mMenbeint Mepe okono 140 HM, no menpuiell mepe okosio 145 HM, o MeHbLIel Mepe
okojio 150 HM, nmo menplen Mepe okono 155 HM, nmo menpuieln mepe okoso 160 HM, mo
MeHbLIel Mepe okono 165 HM, no MeHbLuen Mepe okosao 170 HM, no mensiueit mepe okono 175
HM, no meHb1el Mepe okono 180 HM, no MeHbiel Mepe okoso 195 HM unn no MeHbILIen Mepe
okou0 200 HM..

B HEKOTOpBIX TUMOBBIX BAPUAHTAX OCYIUECTBJICHMs CPENa ISl KyJbTUBUPOBAHUS KIIETOK
MOJKET BKJIFOYATh MOANUTKY 3YKAPHOTHUECKUX KJIETOK C MPUMEHEHHEM OOOTaIlleHHOH Cpenpbl,
cozepaKalle S-METUITHOANCHO3UH B KOHLUEHTPALWH, 110 MEeHbLIeH Mepe okoso 1 HM, mpu 3Tom
TUTP Oenka, MPOAYLUPYEMOro B Cpee Uil KyJIbTHBUPOBAHUS KJIETOK, MOKET OBITh IO MEHbIIEH
Mepe Ha okoiyio 2% Oonblle, YeM B APYroi cpene s KyJbTHUBHPOBAHUS KIIETOK, KOTOpas He
COEepPXKUT TO MeHblelr Mmepe okoyno 10 HM S-meruntuoanenosnmHa. B onHoMm acnekre
oOoraieHHast cpeia MOXKeT COAepKaTh MO MEHbINeH Mepe OKoJo 2 HM 5-MeTUnTHOaIeHO3H1HA,
0 MeHbIIEH Mepe OkoJio 3 HM 5-MeTunTHoaneHO3MHa, IO MeHbIleld Mepe okojo 4 HM 5-
METUITHOAICHO3UHA, 110 MEHbIIEH Mepe OKOJIO 5 HM 5-MeTUNITHOaAeHO3MHA, [0 MEHBIIEH Mepe
O0KOJIO 6 HM 5-MeTuNTHOaIeHO3MHA, IO MEHBLIEH Mepe OKoJIOo 7 HM 5-MeTUNITUOAeHO31HA, 110
MeHbIIEH Mepe OKoJo 8 HM 5-MeTHnTHOaneHO3MHa, MO MeHblIeH Mepe Okoino 9 HM 5-
METHJITHOAICHO3MHA, MO MeHblIel mepe okoynio 10 HM S-meruntunoaneHo3WHa, MO MEHbLIEH
Mepe okono 11 HM S-meruntmoaneHo3uHa, N0 MeHbulell Mepe okono 12 HM 5-
METWJITHOAICHO3MHA, MO MEHbLIEH Mepe Okojo 13 HM S-MeruntunoaneHo3WHa, MO MEHbLIEH
Mepe oOkono 14 HM S-meruntuoaneHO3MHa, MO MeHbUIe Mepe okono 15 HM 5-
METWJITHOAICHO3MHA, MO MEHbLIEH Mepe OKoJo 16 HM S-MeruntuoaneHo3WHa, MO MEHbLIEH
Mepe Okoino 17 HM S5 -MeTuiATHOaneHO3MHA, MO MeHblied Mepe okomo 18 HM 5-
METWJITHOAICHO3MHA, IO MEHbIIEN Mepe 0KoJI0 19 HM S-MeTuntuoaneHo3nHa Wik N0 MEHbLIEH
mepe okono 20 HM S-merunruoaneHo3nHa. . B ogHOM acnekre TUTp Oeika, mMpoayLHUpyeMOoro B
cpene Al KyJbTHBUPOBAHUS KJIETOK, MOXKET ObITh OOJIbIIE, TIO MEHBIIeH Mepe Ha 0koJjIo 3%, 1o
MeHbLIENH Mepe Ha OKOJIO 4%, 10 MeHblIel Mepe Ha OKoso 5%, 1o MeHbIIeH Mepe Ha okoJio 6%,
MO MEHblIeH Mepe Ha OKOJIO 7%, MO MeHbIeH Mepe Ha OKOJIO 8%, MO MEHbIIEH Mepe Ha OKOJIO

9%, no MeHblel Mepe Ha 0koiIo 10%, no meHblneil Mmepe Ha okojo 11%, no 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 okoJio 15%, no mesbluell Mepe Ha okono 16%, no mensluell Mmepe Ha okojio 17%, no
MeHblIel Mepe Ha okosio 18%, mo MeHbiel Mepe Ha okojo 19%, o MeHblIel Mepe Ha OKOJIO
20%, o MeHbIel Mepe Ha 0koJio 21%, mo MeHblIel Mepe Ha OKkoJIo 22%, 1O MeHbLIEH Mepe Ha
oxoJio 23%, o MeHbLIeH Mepe Ha OKOJIo 24%, Mo MeHblIel Mepe Ha OKoJIo 25%, 1Mo MEeHbLIeH
Mepe Ha okoJio 26%, 1o MeHblIeld Mepe Ha okoJio 27%, 1Mo MeHblIeld Mepe Ha okojo 28%, 1o
MeHbLIeH Mepe Ha 0KoJ10 29% unu 1o MeHblIel Mepe Ha okoj0 30%.

B HEKOTOpPBIX THMOBBIX BapHaHTaX OCYLIECTBJICHUS Cpena JUIsl KyJIbTHBUPOBAHUS KIIETOK
MOJKET BKJIFOYATh MOAMUTKY 3YKAPHOTHUECKUX KJIETOK ¢ MPUMEHEHHEM OOOTAIleHHOW Cpebl,
cozeprkallell HUKOTUHAMUI B KOHLIEHTPALIUK, 10 MEHbIIEH Mepe OKOJIO 5 HM, mpu 3TOM TUTP
Oenka, MPOAYLUPYEMOTO B Cpenie sl KYJbTUBHPOBAHUS KJIETOK, MOXKET OBbITh IO MEHbILEH Mepe
Ha OKojJio 2% Oojblne, YeM B JAPYrol cpeme AN KyJbTUBHPOBAHHS KJIETOK, KOTOpas He
COIEpKUT MO MeHblieln mepe okono 50 HM HuxkorumHamuzaa. B ogHOM acnekte cpena A
KYJIbTUBUPOBAaHMsI KJIETOK MOXKET COZIePKaTh 10 MeHbIIeH Mepe OK0JI0 5 HM HUKOTMHAMU/AA, Mo
MeHblIel mepe okono 10 HM HuKOTMHaMKa, MO MeHbLIeH Mepe Ookoio 15 HM HukoTuHamuza,
no MeHblled Mepe okono 20 HM HukOTMHamuzaa, NO MeHbLIEH Mepe okono 25 HM
HUKOTMHAMHJIA, IO MeHblIeH Mepe okono 30 HM HUKOTHMHaMKIa, O MEHbLIEH Mepe OKOJIO 35
HM HUKOTHHaMKIa, MO MeHbLIen Mepe 0koio 400 HM HUKOTHMHAaMK[a, IO MEHBLIEH MEPe OKOJIO
45 HM HuKOTHMHAMHAA, 1O MeHblEeHd Mepe okojao 50 HM HHMKOTMHAMHUAA, IO MEHbLIEH Mepe
O0KOJIO 55 HM HHMKOTMHaMHAA, MO MeHbLIeH Mepe Ookono 60 HM HUKOTMHaMHIa, O MEHbLIEH
Mepe OkoJIo 65 HM HUKOTHMHamMuaa, no MeHblied mepe okojo 70 HM HUKOTMHaMua, Mo
MEHbIIEH Mepe OKOJIO 75 HM HUKOTMHAMHKJA, 110 MeHbLIeH Mepe okoyo 80 HM HUKOTHHAMUAA,
0 MeHblIel Mepe Okono 85 HM HHKOTMHaMuja, MO MeHblled Mepe okosno 90 HM
HUKOTHHAMMJA, [0 MEHbLIEH Mepe OKoJ0 95 HM HHUKOTHMHAMUJA WU MO MEHbIIEH Mepe OKOJIO
100 M nHukotuHamuza B omHoMm acmekre TuTp Oeska, MPOAYLHMPYEMOro B cCpene s
KYJIbTUBHPOBAHUS KJIETOK, MOJKET ObITh OOJbIIIe, 10 MEHbLISH Mepe Ha OKoJIo 3%, MO MEeHbLIEH
Mepe Ha okoyio 4%, Mo MeHbIel Mepe Ha OKoJo 5%, Mo MeHblIed Mepe Ha okoyio 6%, 1o
MeHbIIEeH Mepe Ha OKOJIO 7%, 1o MeHbIIel Mepe Ha 0Kosio 8%, 1O MeHblIel Mepe Ha OkoJio 9%,
o MeHblue mMepe Ha okoyio 10%, mo MmeHblue mepe Ha okoyio 11%, mo MeHblnel Mepe Ha
okono 12%, no meHbinel Mepe Ha okosio 13%, mo meHblel Mepe Ha okoJyio 14%, Mo MeHbIIeH
Mepe Ha okoJsio 15%, mo meHbinell Mepe Ha okono 16%, mo meHsbiuell mepe Ha okojio 17%, 1o
MeHblIeld Mepe Ha okoso 18%, mo MeHbliell Mepe Ha okono 19%, no MeHblIel Mepe Ha OKOJIO
20%, o MeHbIel Mepe Ha 0koJio 21%, mo MeHbIIel Mepe Ha OkoJio 22%, 1Mo MEHbLIEH Mepe Ha
oko010 23%, Mo MeHblIelH Mepe Ha OkoJio 24%, Mo MeHblel Mepe Ha OKoJio 25%, 1Mo MeHbIIeH
Mepe Ha okoJio 26%, 1o MeHbllel Mepe Ha okoJsio 27%, 1o MeHbllel Mepe Ha okojio 28%, 1o
MeHblIeH Mepe Ha 0koJio 29% unu no MeHblel Mepe Ha okojo 30%.

B HEKOTOPBIX TUIOBBIX BAPHAHTAX OCYIIECTBIICHUS OEJIOK MOXKET OBITh BCTPEUAOIIIMMCS
B IIpupoze OEITKOM.

B  HEKOTOpBIX THIIOBBIX BapUaHTaX OCYLIECTBIEHHUS OEJOK MOXeT  OBITh

PEKOMOMHAHTHBIM O€JIKOM.
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B  HEKOTOpBIX THIIOBBIX BapUAHTAaX OCYLIECTBIEHHS OEJOK MOXeT  OBITh
OnoTepaneBTUIECKUM OETIKOM.

B HEKOTOpHIX THNOBBIX BapHAHTAX OCYIIECTBIEHHUs O€JOK MOXeT ObITh
PEKOMOMHAHTHBIM O€JIKOM, IPU 3TOM PEKOMOMHAHTHBIN 0€JI0K MOXKET ObITh O€IKOM-JIOBYLIKOH,
CBSI3bIBAIOIE MoJieKyJioi Ha ocHoBe Fc-(parmMeHTa M XMMEPHOrO peLenTopa, XUMEpPHbIM
OelaKoM, aHTUTEJIOM, MOHOKJIOHAJBHBIM  AHTUTEJIOM, IOJUKJIOHAJIBHBIM  aHTHTEJIOM,
YeJIOBEUECKUM aHTUTEJIOM, OUCTIeU(PUIECKUM aHTUTENIOM, (PparMEeHTOM aHTUTENA, HAHOTEJIOM,
XUMEpOH peKOMOMHAHTHOTO AHTHUTENA, IUTOKUHOM, X€EMOKHHOM WJIH TIEIITUAHBIM TOPMOHOM.

B HEKOTOpPBIX THMOBBIX BApUAHTAX OCYLIECTBJIEHHS OEJNOK MOXKET COAepKaTh
MOIU(UKALMH, aIAYKThI U IPYrHe KOBAJIEHTHO CBsI3aHHbIE (PparMeHThI.

B HEKOTOpPBIX THMOBBIX BApUAHTAX OCYLIECTBJIEHHS OEJOK MOXKET COAepIKaTh
MOCTTPAHCIISIIUOHHYIO MOIU(DUKALIHIO.

[TocnenoBarenpHass MapKHUPOBKAa STamoB CIOCOOOB, TPEMJIOKEHHBIX B IaHHOM
IOKYMEHTE, HOMEpaMU W/WM OyKBaMH HE TMOAPA3yMEBAET OTPaHUYEHUsI CIIOCO0a WIIM KaKUX-
100 BaPHAHTOB €0 OCYLIECTBICHUSI KOHKPETHBIM YKa3aHHBIM MOPSIIKOM.

B TekcTe omMcaHUS UMUTHUPYIOTCS pas3UYHble MNyOJMKALWHM, BKJIKOYAs MATEHTH,
NATEHTHBIE 3a5IBKU, ONyOJINKOBAaHHBIE MATEHTHBIE 3as5BKH, HOMEPA AOCTYIa, TEXHUUECKNE CTAThH
U Hay4dHble cTaTh. Kaxkias U3 3TUX NMPOLUTHPOBAHHBIX CCHUIOK B IOJIHOM OOBEME M BO BCEX
LeJIIX BKJIFOYEHA B TAHHBINA JTOKYMEHT ITOCPEACTBOM CCBIIKH.

JlanHOe m300peTeHne craHeT Oosiee MOHATHO CO CCBUIKOH Ha CIENYIOLIUE MPHUMEPHI,
KOTOpbIE MPUBEEHBI I Oosee moapoOHOro onucanus n3odperenus. OHM npenHa3HaueHbl I
WITFOCTPALIMU U HE JOJDKHBI BOCIIPUHUMATBHCS KaK OTPaHUYUBAIOLINE 00BeM H300pETEeHNS.

ITPUMEPBI

UroObl M3Y4YHUTH COAEpKaHWE CPenbl Ul KYJIbTUBUPOBAHUS KJIETOK M €€ BIIUSHHE Ha
NPOAYKLUIO OeJka, BBIOpau KyJbTYpy KIETOK, COAEepIKAIlyI0 TMAPOIHM3AT COH, IS TeHepauuu
VEGFR-cBsi3biBatomero oenka 1.

IIpumep 1.

AHamu3 comepKaHMs THAPOJNM3aTa COM TPOBOAWIM C HCIOJNB30BAHHEM JIEBATH
PA3JIMYHBIX MAPTHH, MOJYYEHHBIX U3 TPEX Pa3HbIX MOCTABOK - 1, 2 u 3. OOpasmpl U3 3THX TPex
pa3HbIX MOCTaBOK ObUTH oTnpasieHsl B Metabolon ([lapem, mrat Cesepnast Kaponuna, CIITA).
AHanu3 comepikaHusT TUAPOJHM3aTa COM TPOBOAMICS Kommanued Metabolon ¢ momormiso
KUJIKOCTHON Xpomartorpaduu-macc-criekrpoMerpoMmerpun. breuto m3mepeHo Oonee TpexcoT
KOMIIOHEHTOB B THAPOJH3aTe COM. lIpUBENEHBI TONBKO pe3yJbTaThl, MACIITAOMPOBAHHBIE IO
MeZIUaHbl.

JUis w3ydeHus BiusiHHS OnoxmMmuueckux BemectB Ha TUTp VEGFR-cBsi3bBaromero
Oenka 1 (peuenTop (hakTopa pocTa SHIOTENUS COCYIOB) MPUMEHSUTH MOJIEIb OPTOrOHATBHBIX
YaCTUYHBIX HauMeHbNX kBazaparoB (OPLS) mms wmHoromepnoro amammza (MVA). B
uccnenoBanne ObuH BKIFOUEHB! 70 mapTHii THAPOIU3ATOB COU.

3aBHCHUMOCTD MEXKAY KOMIIOHEHTAMH U TUTPOM OLIEHUBAJIN IyTEM U3yUeHUs] KOPPEISILUU

U KOBapHaluvu. ITonoxxutenbHasi 3aBUCUMOCTD npeanojaract yBeJIn4CeHUE TUTPa C YBCIIMUCHUEM
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OMOXMMHYECKOTO IMOKA3aTeNs, a OTPULIATENIbHAS 3aBUCUMOCTD MPEAIOJaraeT CHIKEHHE TUTPA C
yBeIMUeHUEM OMOXMMHYECKOTo mMoKas3aress. /il OKOHYAaTeNbHOH OLEHKH THUTPA TJIABHOTO
KOMIIOHEHTA 3HAYCHUS RZX, R’Y u Q2 okazanuch pasHeiMu 0,315, 0,672 u 0,493
COOTBETCTBEHHO. KOMMNOHEHTBI, NPOAEMOHCTPUPOBABIIME MOJOKUTEIBHYK) 3aBUCUMOCTD,
npuBenenbl B Tabmuue 1, a KOMIIOHEHTHI, MPOAEMOHCTPHUPOBABIINE OTPHLATEIbHYIO
3aBHCHMOCTb, NpHBeAeHbl B Tabmuie 2.

Taoauna 1.
TMos0:kUTEIBLHAA 3ABUCUMOCTD

Huxorunamun

JlakTar

¢denmmnakrar (PLA)

S-merunruoaneHo3nH (MTA)

HHAOJIEIaKaT

CYKLIMHAT

anb(a-ruIPpOKCUU30KAPOaT

3-(4-runpoxcudenmn)nakrat (HPLA)

anb(a-ruIpoKCUI30BaAIePaT

2-ruapokcu-3-mMeTunBaiepar

Tabauua 2.
OTpuuarenbHasi 3aBHCHMOCTD

HUKOTHUHAT

caxaposa

yparun

(beHunanaHuH

BaJIAJICHLINH

MaJIbTO3a

AUTATIAKTO3UJI MNTUIECPUH

NaHTOTEHAT (BUTaMHH BS)

KCaHTHUH

CepuH

Pesynerar MVA, HOpMHpOBaHHBIH Ha €AMHULY JIMHBL, NpuBeneH Ha Pur. 1. Ha
OCHOBAaHWH 3THUX NaHHBIX U3 [IpuMepa 2 HUKOTHHAMHI U 5-METHITHOAIEHO3HH ObUTH BBIOPAHBI
B Ka4€CTBE MOJIOKUTEIbHBIX MAPKEPOB AJIs1 JAJbHEHIIErO aHAIN3a.

ITpumep 2.

BnusHne S-meruntnoaneHo3nHa Ha MpoAyKLuio pexkomOmHaHTHOro Oenka (VEGFR-

CBSI3bIBAIOIIMI Oenok 1) mM3ydanu myTeM HCCIeNoBaHUs TUTpa Oenka (I/)1) MpU pasiuyHBIX
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KOHLIEHTpALUAX 5S-MEeTHOaIeHO31HA, IPUCYTCTBYIOLIETO B CPeAe s KyJIbTUBUPOBAHNUS KIIETOK.

K cpeme mist KyJapTUBUPOBAHUS KJIETOK NOOABISIM OOOTaIleHHYI0 cpeny (THIpOu3aT
COHM), COAEPKALIYI S-METHATHOANEHO3MH. Pur. 2 1eMOHCTPUPYET KOPPENSALHI0 MEeXIy
KOHLIEHTpaLuel S-MEeTWITHOAA€HO3UHA, IPUCYTCTBYIOIEr0O B  COEBOM  T'MAPOJIM3ATe,
n00aBJIEHHOM B Cpeny JAJIsl KyJbTHBUPOBaHUS KieTok, ¢ TuTpoM VEGFR-cBs3biBaromero 6enka
1.

Kax BumHo Ha Pur. 2, nuHHUS perpeccuu, OTHOcAIascs kK nepeMeHHbIM (N=70),
SKCTPANOJUPOBAHO YKa3blBa€T HAa TO, YTO THUTP JUHEHHO H3MEHSUICS B 3aBHUCHUMOCTH OT
KOHIIGHTPALUK S-METHUJITHOAZACHO3WHA B COEBOM THAPOJH3aTe, NOOABJICHHOM B CpeAy IS
KYJIbTUBUPOBAHUSI KJIETOK, MO3BOJISISI MPEANONIOKUTh, YTO 0OJiee BBICOKUH THTP MOXKET OBITh
MOJIy4YeH MPU YBEIWYEHUH KOHLEHTPALUU S-MEeTUITHOAACHO3UHA B Cpefie Al KyJIbTUBUPOBAHMUS
KJIETOK.

IIpumep 3.

Ha ocHOBe naHHBIX KOppeNsLnH, NOJyYeHHbIX PU U3YUE€HUHN BIUSHUS KOHLIEHTpALUH 5-
METHJITHOAIEHO3MHA B OOOTAIleHHOH cpene (THAPONU3AT COM), AOOABIEHHON K cpene s
KynpTiBUpoBaHus kietok (I[Ipumep 2, ®Pur.2), oneHHBaIM ONTHMAJIbHYK KOHLIEHTPALMIO 5-
MTA B kynbrype kierok. Kak BugHo Ha Dur. 3, JMHHUS perpeccuy, OTHOCSIIAsICS K
nepeMeHHbIM (N=70), 3KCTpamoJHUpPOBAHO YKa3bIBAET HA TO, YTO TUTP MOKET JIMHEWHO
U3MEHATbCS B 3aBUCUMOCTHM OT KOHLEHTPAalUMUU S-METUATHOA[EHO3MHA B Cpeae Uil
KyJbTUBUPOBAHMs KJIETOK, JEMOHCTPUPYsS, 4YTO IMpU yBEIUYEHUH KOHLIEHTpaLUu S-
METHITHOAEHO3MHA B Cpele Ui KyJbTHBHPOBAHUS KJIETOK MOXKET OBITh IosyueH Oolee
BBICOKHM TUTP.

IIpumep 4.

BnusiHne HukoTMHamuaa Ha TuUTp pekomOuHanTHOro Oenka (VEGFR-cBsi3pBaromuii
Oenmok 1) Takke wW3ydanMm TyTeM UCCIeNOBaHHMs TUTpa Oenka (T/J1) TpH  Pa3IHYHBIX
KOHIIEHTPALUSAX HUKOTHHAMU/IA, IPUCYTCTBYIOLIETO B Cpee sl KYJIbTUBUPOBAHUS KIIETOK.

OborameHnyo cpeny (THAPONU3AT COHM), COAEPIKAINYK) HUKOTHHAMHJ, MOOABISUIH K
cpene Ui KyJbTUBUPOBAHMS KJIETOK B Pa3MUYHBIX KOHLEHTpauusx. Pur. 4 neMOHCTpUpYeT
KOPPEeJSIMI0O  MEXIYy KOHLIEHTpauuel HUKOTMHAMHA, NPUCYTCTBYIOLIETO B  COEBOM
ruaposusate, NOOABICHHOM B Cpedy Ul KyJbTUBUpOBaHHMA KieTok, ¢ tutpoM VEGFR-
cesizbiBarornero Oenka 1. Kak BunHo Ha @ur. 4, TMHUS PErpeccHy, OTHOCSINASICS K EPEMEHHbBIM
(N=70), 3KCTpanoJMpOBaHO YKa3bIBAET HA TO, YTO TUTP JIMHEHHO U3MEHSJICS B 3aBHCUMOCTH OT
KOHLIEHTpALlUl HUKOTMHAMUAa B TUAPOIM3AaT€ COM, IO3BOJIAS IPENNOJNIOXKUTb, YTO IpH
YBEJIIMYEHUN KOHLIEHTPALMH HUKOTHHAMU/IA B CPeNie AJIsl KYJIbTUBUPOBAHUS KJIIETOK MOXET OBITh
noJiy4eH Ooiee BBICOKHH TUTP.

Ipumep S.

Ha ocHoBe gaHHBIX KOppeJsLUH, MOJYYEHHBIX MPU U3YUYEHUU BIUSHUSA KOHLEHTpAaLUH
HUKOTHHaMHIa B OOOrameHHON cpexe (Tuaposim3aT cou), H00aBJICHHOH K cpene JUIs
kynpTuBUpoBaHus kietok (Ilpumep 4, @ur. 4), oneHMBAIM ONTHUMAJIBHYIO KOHLIEHTPALHIO

HUKOTUHaAMHJa B KYJIbTYPE KIICTOK. Kak BUJHO Ha @ur. 5, JIMHUA pErpeCcCuu, OTHOCALAACA K
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nepeMeHHbIM (N=70), >KCTpamoJUpPOBAHO YKa3bIBAET HA TO, YTO THTP MOXKET JIMHEWHO
WU3MEHATBCS B 3aBUCHUMOCTH OT KOHLIEHTpPaLUWMU HUKOTMHAMHIA B CpeAe Al KYJbTUBUPOBAHUS
KJIETOK, MO3BOJISISL MPEAMNOJIOKUTD, YTO NIPU YBEJIWUYECHUN KOHLUEHTPALIMY HUKOTUHAMUAA B Cpene

AJis1 KYJIBTUBHUPOBAHUA KJIETOK MOXKET OBITh NMOJIy4ueH 0oJiee BLICOKHIA TUTP.
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®OPMYVYJIA H30BPETEHUA

1. Cpena nns KyJbTUBUPOBAaHUSA JOYKAPUOTUYECKUX KJIETOK, OSKCIPECCHUPYIOLINX
apubeprent, coaepraras:

0a3anpHYIO Cpeay WM MMUTATENIbHYIO CPEAY; a TaKKe

5-METUNITHOAACHO3UH WM HUKOTUHAMMU/.

2. Cpema nis KyJbTUBHPOBAHMSA KJIETOK IO 1. 1, mpudeM KOHLEHTpauus S-
METHJITHOAICHO3UHA B Cpene Uil KyJIbTHUBHUPOBAHUS KJIETOK COCTaBJIAET IO MEHbUIEH Mepe
okozo 10 HM.

3. Cpena nnst KyJIbTUBHPOBAHUS KJIETOK IO M. 1, MpUyueM KOHIIEHTpAalisi HUKOTHHAMKA
B Cpene sl KYJbTUBUPOBAHMS KJIETOK COCTABJISIET 10 MEHbIIeH Mepe 0koJio S50 HM.

4. Cpena asis KyJbTUBUPOBAHUS KJIETOK I10 1. 1, JOMONHUTENIBHO COAieprKallasi OHY WU
OoJblIee KOJTMYECTBO KUCIIOT, BBIOPAHHBIX U3 MOJIOYHON KHCJIOTHI, (DEHUIMOIIOYHON KUCIIOTBHI,
WHJIOJIMITYKCYCHON KHCJIOTBI, SIHTAPHOW KHUCIIOTBI, ajb(pa-ruipoKCUN30BAIEPUAHOBON KUCIIOTHI,
anb(ha-ruAPOKCHU30KAMIPOHOBON KHCIOTHL, 2-(4-rUIpOKCH-(EHUIT)MOJIOUHOW KUCIOTHI WIH 2-
THIPOKCH-3-METHIIBAJIEPHAHOBONW KUCIOTBI, COJNEH 3THX KHUCIOT, CIOKHBIX 3(UPOB 3THX KUCIOT
U UX KOMOWHALIWH.

5. Cpema nnsg KyIbTUBHUPOBAaHMS KJIETOK NO 1. 2, mpudeM TUTp aduubeprenTa,
NPOAYLUPYEMOrO B Cpefe IUIsl KyJbTUBHUPOBAHUS KJIETOK, MO MeHbllIel Mepe Ha oOkojo 2%
OoJblne, 4eM B APYroi cpeae sl KyJIbTUBUPOBAHUSA KIJIETOK, KOTOpasi HE COAEPIKHUT MO MEHbIIEH
Mepe 0koJio 10 HM S-MetuntroaneHo3uHa.

6. Cpema nns KyJbTUBHUPOBaHMs KIJIETOK IO M. 3, mpudeM TUTp aduubeprenta,
NPOAYLUPYEMOrO B Cpefe IUlsl KyJbTHUBHUPOBAHUS KJIETOK, IO MEHblLIEHl Mepe Ha okoino 2%
OoJblie, YeM B APYroi cpeae A KyJIbTUBUPOBAHUSA KJIETOK, KOTOpask HE COAEPIKHUT MO MEHbILEH
Mmepe okos1o 50 HM HUKOTMHAMMJA.

7. Cpena ans KyJbTUBUPOBAHUS KJIETOK IO 1.1, B KOTOPOH S-METHJITHOANEHO3UH WU
HUKOTUHAMHMJ] MOTYT HAXOAUTHCS B (POpPME CBOMX COJIEH UITH CIIOKHBIX 3(HPOB.

8. Cpena nyis KyJIbTHUBUPOBAHUS KJIETOK 1O M. 1, mpudyem pH cpensl monaep>kuBaeTcs B
JIuana3oHe OT OKoJIo 6,5 1o okoJio 8.

9. Cpena ansi KyJbTHBHUPOBAHUS KJIETOK IO M. 1, mpuyeMm cpena He COIep:KHUT Oeka
YKUBOTHOT'O TIPOUCX OXKIEHUS.

10. Cpena ayis KyJIbTUBUPOBAHUS KJIETOK MO M. 1, mpuYeM cpena MpeacTaBisieT coOOH
OeCCBIBOPOTOUYHYIO Cpeny.

11. Cpena ans KyJIbTUBUPOBAHHS KJETOK IO M. 1, mpUYeM cpena MpencTaByisieT coOOH
cpeny ONnpeneaeHHOro XUMHIECKOro COCTAaBaA.

12. Croco® KyJIbTHBHPOBAHUS SYKAPHUOTHUYECKUX KIETOK JUI TIOBBILIEHHS YPOBHS
nponykuun apauoeprenTta, BKIFOYAIOIIUNA CIEAYIOIIHIE 3TaIlbI:

KyJIbTUBUPOBAHHE SYKAPUOTHUECKUX KJIETOK B Cpelie AJis KyJIbTUBUPOBAHUS KJIETOK;

JOTIOJIHEHUE CpeAbl A KyJbTUBUPOBAHUS KJIETOK 5-METUITHOAZEHO3MHOM, NPU 3TOM
KOHLIEHTpaLUs S-METWITHOAICHO3MHA COCTaBsieT oT okoso 10 HM g0 okosno 200 HM; a Takxke

npoayuupoBanue agudepuenta B 3yKapUOTHUECKHUX KJIETKAX,
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npuyeM 100aBlIeHHE S-METUITHOAICeHO3WHA MOBBIAeT TUTP admudeprenTa.

13. Crioco6 mo n. 12, B kotopoMm TuTp aduubeprenta no MeHblIeil Mepe Ha Ookoio 2%
Oonple, YeM TMpU MNPUMEHEHUH JpPyroro crnocoda ¢ HCHOJIb30BAHUEM Cpenbl I
KyJbTUBUPOBAHUSL KJIETOK, KOTOpas HE CONEPKUT MO MeHbwen wmepe okono 10 HM 5-
METUJITHOAICHO31HA.

14. Cnocob no m. 12, B KOTOpOM cpefa it KyJbTUBUPOBAHHS KJIETOK JOTOJHUTEIBHO
COAEPKUT OfHY WM Oosbllee KOJMYECTBO KHCIIOT, BBIOPAHHBIX W3 MOJIOYHOH KHCIIOTHI,
(eHMIMOJIOYHOH  KHCJIOTBL, WHAOJMIYKCYCHOM KHCJIOTBI, SIHTAPHOW KHUCJOTBI, aybda-
THIPOKCUM30BAJICPUAHOBOM  KUCJIOTHI,  aib(a-TUAPOKCHU30KAMPOHOBOM  KHUCIOTHI,  2-(4-
THIPOKCU-(DEHUIT)MOJIOYHON KUCIIOTHI HITH 2-TUAPOKCH-3-METHIIBAJIEPHAHOBON KUCIIOTBI, COJEH
STUX KUCJIOT, CJIIOJKHBIX 3(UPOB 3TUX KUCIOT U UX KOMOUHALHI.

15. Cnoco0 mo 1. 12, B KOTOPOM 3YKapHOTHYECKHE KIIETKH BKJIFOYAIOT IO MEHbIIEH Mepe
OIIHY, BBIOPAHHYIO U3 TPYIIIbI, COCTOALIEH H3. KJIETOYHBIX JMHUH IOYKH HOBOPOXKIEHHOTO
XOMSIUKA, KJIETOUHBIX JMHUNA SUYHUKOB KHUTANCKOTO XOMSYKa, KJIETOUHBIX JHUHHUI MHEIOMbI
CEeMENCTBA MBILIMHBIX, KJIETOYHBbIX JIMHUHA MHEIOMBl MBIIIH, JIMHUH 3MOPHUOHAIBHBIX KJIETOK
NOYKH YEJIOBEKAa, KIETOYHBIX JIMHUH, MOJNYYEHHBIX W3 CEeTYaTKU TIJ1a3a 4YeJOBEKa, W/WIn
KJIETOYHBIX JINHUU aMHHOLIUTOB.

16. Criocob mo 1. 12, B koTopoMm adpaudepuent CeKpeTUpyeTcst B cpeny.

17. Cnocob mo m. 12, B KOTOpOM cpena Ayl KyJbTUBUPOBAHUS KIIETOK HE COAEPIKUT
Oenka )KUBOTHOTO MTPOUCXOJKICHHUS.

18. Cnocob mo m. 12, B KOTOPOM cpepa Ui KyJbTUBHUPOBAHMS KIETOK IPEACTABISIET
co00i1 0eCChIBOPOTOUHYIO Cpeny.

19. Criocob mo m. 12, B KOTOpOM cpena Ui KyJbTHBUPOBAHUS KJIETOK HPENCTABISIET
coboii cpeny onpeneneHHOro XMMHUYECKOro COCTaBa.

20. Cnoco® KyJbTUBUPOBAHHUS OSYKAPHOTHYECKMX KJIETOK JUI IOBBIIIEHHS YPOBHS
nponykuuu apaudeprenTta, BKIIOYAIOIIHNA CIEAYOIINE STaIbI;

KyJIbTUBUPOBAHHE KJIETOK B OINpeNeIeHHON cpefe sl KyJIbTUBUPOBAHUS KIIETOK;

NOTIOJIHEHNE CpeAbl Uil  KYJbTUBHPOBAHUSA KJIETOK HUKOTHHAMHUOM, IIPH 3TOM
KOHLIEHTpaLUsl HIKOTUHAMHUA COCTaBJIAET OT 0K0JIo S0 HM no okosno 2000 HM; a Takxe

npoayuuposanue adpaudeplenta B 3yKapUOTUYECKUX KJIETKAaX, MPH 3TOM J00aBJIeHUE
HUKOTHHAMHU/IA TIOBBIIAET TUTP adudepienTa.

21. Cnocob mo m. 20, B koTopoM TuTp adumbeprenrta no MeHbIIel Mepe Ha OKoio 2%
Oonpme, YeM TMpPH NPUMEHEHUH JpPyroro crnocoda ¢ HUCHOJIb30BAHUEM CpEnbl IS
KyJbTUBHUPOBAaHUs KJIETOK, KOTOpas HE COAEPKUT IO MeHbliell wmepe okojo 50 wHM
HUKOTHHAMUJA.

22. Cnoco0 no m. 20, B KOTOPOM cpeaa il KyJIbTUBUPOBAHHS KJIETOK JIOTIOJIHUTEIBHO
COIEPKUT OAHY WU OOobliIee KOJHMYECTBO KHUCJIOT, BBIOPAHHBIX M3 MOJIOYHOH KHCIIOTBHI,
(eHNIMONIOYHON  KHUCJIOTBl, WHAOJMIYKCYCHOM KHCJIOTBI, SIHTAPHOW KHUCIOTBI, anbda-
T'MIPOKCHUHM30BAJIEPHAHOBOM  KUCJOTHI,  anb(a-TUAPOKCHU30KANIPOHOBOM  KHUCIOTBI,  2-(4-

T'UIAPOKCU-(DEHMIT)MOJIOYHON KUCIIOTHI HIIH 2-TUAPOKCH-3-METHIIBAJIEPHAHOBON KUCIIOTBI, CONei
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STHUX KUCJIOT, CJIOKHBIX 3(UPOB 3TUX KUCIOT U UX KOMOWHALHH.

23. Cnoco0 o 1. 20, B KOTOPOM 3YKapHOTHYECKHE KIIETKH BKJIIOYAIOT 110 MEHbIIEH Mepe
OIIHY, BBIOPAHHYIO U3 TPYIIIBI, COCTOSINEH H3. KJIETOUHBIX JIMHUHM IMOYKH HOBOPOXKIEHHOTO
XOMSYKA, KJIETOYHBIX JIMHUH SMYHUKOB KHMTAHCKOTO XOMSYKA, KJIETOUHBIX JIMHUM MHEIOMBI
ceMelicTBa MBIIINHBIX, KJIETOYHBIX JIMHUN MHEIOMBI MBI, JIMHHHA 3MOPHUOHANBHBIX KJIETOK
NOYKH YeJIOBEeKa, KJIETOYHBIX JIMHUH, TOJYyYEHHbIX M3 CETYATKU IJla3a 4YeJOBeKa, W/Win
KJIETOYHBIX JITHUM aMHHUOLIUTOB.

24. Cnocob mo 1. 20, B koTopoM apaudeplenT CEKPETUPYETCsI B Cpere.

25. Cnocob no m. 20, B KOTOPOM cpena AJisi KyJbTUBUPOBAHHS KJIETOK HE COAEPIKUT
Oeka JKUBOTHOTO MPOUCX OJKICHHUS.

26. Cnocob mo m. 20, B KOTOPOM Cpena il KYJbTUBUPOBAHMS KJIETOK IMPEINCTABISET
c000i1 0eCCHIBOPOTOUHYIO Cpeny.

27. Cnocob mo m. 20, B KOTOPOM cpena il KYJbTUBUPOBAHUS KIIETOK MPEACTaBISET
co0oli cpery OnpeneNeHHOro XUMUIECKOTO COCTaBa.

28. Criocob mponyupoBaHus aduubeprenta, BKIFOYARO AN

BBEJICHHE B  KJIETKY HYKJIEHHOBOH  KHCJIOTBI,  CoOIepiKameldl  HYKJICOTHAHYIO
MOCJIEIOBATEIBHOCTD, KOTUPYIOLIYIO adaudeprent,

KYJIbTHBHPOBAHNE KJETKH B Cpelne Ui KyJbTHBHPOBAHUS KIJIETOK, COAEpIKaIled o
MeHblIeH Mepe okosno 50 HM HuUKOTMHaMHMAa WM MO MeHblled Mepe okono 10 HM 5-
METHJITHOAIEHO3HMHA, a TAKXKe

nponyuupoBaHue adauOepuenta B KJIeTKe.

ITo noeBepennocTn
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