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CITIOCOB ®JIOKYJIAIUU

JlaHHasi 3asBKa HCHpAIIMBaeT HpuoputeT 1o BpemeHHo#l 3aske CIIA Ne 61/576303,
noaaHHou 15 nexabps 2011 r., koTopas BKIHOUEHA B JaHHBIM TOKYMEHT B KaU€CTBE CChUIKH.

OBJIACTH TEXHUKH

Hacrosimee u3o00pereHne OTHOCHTCS K crioco0y cOopa peKOMOMHAHTHBIX OCIKOB U3
KyJbTYpallbHOW KHJIKOCTA KICTOK MiekomuTammero. Crnocod UCHONb3yeT KaTHOHHBIC
MOJIUMEPHI, HEMOHHBIE TTOJUMEPHI K HEHOHHBIE TTOBEPXHOCTHO-aKTHBHBIE BEIECTBA.

YPOBEHb TEXHUKU

[Tpou3BOICTBO TEPANCBTUYCCKUX OCIKOB ISl KIIMHUYCCKHUX LICICH NPEACTaBISIET CO00M
noporocrosimee KpynHomacmtabnoe upeanpustue. IToTpeOHOCTs B OONBLIMX KOIHYECTBAX
TEpaNneBTUUECKUX PEKOMOWHAHTHBIX O€NKOB BbI3Bajla pa3BUTHE TEXHOJIOTUH 00paboTKU
KJIETOYHBIX KYJIbTYp, UYTO NMPHUBENO K PE3KOMY YBEIMYEHUIO TUTPOB MPOAYKTOB. KileTouHble
KYJBTYPHI C BRICOKHMH TUTPAMU THUITMYHO ITOJYYAIOT ITYyTEM TIO/ICPKaHUs BEICOKOW TIOTHOCTH
KH3HECTIOCOOHBIX KJICTOK B TCUCHHE OoJiee UTMTEIBHOTO BPEMCHH KYJIbTUBHUpOBaHHA. Takke
HaOMIOIaeTCsl  COOTBETCTBYIOIIEE YBENUYEHHE KOJMYECTBA CYXHUX BELIECTB OHOMACCHI
(’KU3HECTIOCOOHBIE M HEXHU3HECTIOCOOHBIE KIETKM) U CYOMHMKPOHHBIX YaCTHI] KJIE€TOYHBIX
obnomkoB. bosiee BBICOKas Harpy3ka CyXHX BEIIECTB W CYOMHUKPOHHBIX HYacCTHIl KJICTOUHBIX
00JIOMKOB MOJKET CO37aBaTh IIPOOJIEMBI B Ipoliecce cOopa KyJbTyp KJIETOK MIIECKOIUTAIOIINX,
nenas mpouecc cOopa MeHee 3(Q(PEKTHBHBIM IO MOKa3aTensiM yraajdeHusi OOJIOMKOB, Oe3
CYLIECTBEHHOU MOTEPU MPOU3BOAUTEIHHOCTH.

Katnonnble monumepHble  (DIOKYISHTBI  MCIIONIB3YIOTCSI BO  MHOTHX — 00JAcTAX
NIPUMEHECHHS OT OYHUCTKU MMUTHEBOW BOJIbI, OUUCTKH CTOYHBIX BOJI, UCTIOJIH30BAHUS B HEPTIHOM,
rOpHOIOOBIBAIOIEH UM OyMaKHOH MPOMBIIIIEHHOCTSX, KOCMETHKE M MEIULMHE, U TaKKe
UCTIONB30BATIMCH ISl WHKATCYJTUPOBAaHHUSL KIETOK MIICKONMUTAIMX U (HEepMEeHTOB M JUIs
(GIOKYISAIMHM  KIETOYHBIX KYJIBTYp MHKpoOpraHu3mMoB. OHAKO, TIPH WCIIOIH30BAHUU B
nporieccax cOopa KIETOK MIIEKONHTAIONINX B MPOMBINUICHHBIX MACHITa0ax, MPOAODKUTEIIEHBIC
BpEMEHA OCAXJEHUS NpU (DIOKYIALUH MOTYT CO3[aBaTh IMPOOJIEMBbI, MPUBOAS K OOJBILINUM
3aTpataM BpEMEHM Ha mpouecc cOopa u MeHblIeH >(PQPEKTUBHOCTH [0 CPaBHEHHUIO CO
CTaHJAPTHOMN MPaKTUKOM cOopa.

[Iponomkaer CymiecTBOBaTh IOTPEOHOCTh B YCOBEPHICHCTBOBAaHUU CIIOCOOOB cOopa
KYJIBTYp KJIETOK MJICKONHTAIOIIUX, OCOOEHHO CIIOCO0OB NMPOMBILNUIEHHOrO MacmTada. Jlroobie
YCOBEPLICHCTBOBAHMUS, MTO3BOJIAIOLINE YMEHBILIUTDH BPpeMs H3BJICUCHUS H/UIIN YBEJIUUUTH BbIXOJ,

MOTYT TIPUBOJNTH K COKpAIIEHUIO 3aTpaT, CBA3aHHBIX C IIPOM3BOJCTBOM OEJIKOBBIX
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TepaneBTHUECKUX CPeACTB. M300peTeHne y1oBIeTBOPSET 3Ty NOTPeOHOCTb, Ipesiaras ObICTPBIN
1 3¢ dexTrBHBINA criocob cOopa KIETOYHBIX KYJIBTY.

CYIIHOCTDb U3OBPETEHM A

Hacrosmee wus3o0perenue npeaycMmarpuBaeT cnoco0 cOopa KyabTyphl  KIETOK
MJIEKOIIMTAIOLINX, BKJIFOYAIOLIMH KyJbTUBUPOBAHHE KIIETOK MJIEKOIUTAOLIHX,
IKCIIPECCUPYIOINX PEKOMOWHAHTHBIN OCIIOK B Cpely KJICTOYHOH KYJIBTYPBI, Ha IPOTSHKCHUN
[PEBapUTEILHO 33IaHHOI0 IIEPHOAa BPEMEHHU WIM 10 JOCTHXKEHUS JKEJIATEIbHOU ILIOTHOCTH
KJIETOK W/WJIU YIaKOBaHHOTO 00beMa KJIETOK, MPHOaBIeHne KAaTHOHHOTO NOJIMMEPa U HEHOHHOTO
HoJMMepa K Cpefie KIETOYHOH KyJIbTypbl Al MHULMHUPOBAHUS (IIOKYISUMH, NTEpeMEIlIUBaHUE
Cpedsl KJICTOYHOW KYJBTYpPHl BO BpeMs (IIOKYJSIMH, CO3MAHHC YCIOBHH Uil OCAXKICHHS
XJIOIBEB, U U3BJICUCHUE OCBETIIEHHOT'O CyllepHATaHTa.

Hacrosiiee u3o0peTreHHe Takke MpeayCMaTpUBAeT crocod cOopa KylbTyphbl KIIETOK
MJIEKOITUTAIOLINX, BKJTIOYAROLIH KyJbTUBUPOBAHHE KJIETOK MIIEKOIUTAIOLIHX,
IKCIIPECCUPYIOINX PEKOMOMHAHTHBIN OEJIOK B Cpejly KJICTOYHOW KYJIbTYPhI, Ha IPOTSKECHUU
IIPEIBAPUTEIILHO 3a/IaHHOTO TIEPUOJa BPEMEHHU WIIM JI0 JOCTUKEHHS KEJIATEIbHON IUIOTHOCTH
KJIETOK W/WNU YNAaKOBAaHHOTO OoObeMa KJIETOK, NMPHOABICHHE MOIUAHALIWIAUMETHIAMMOHUS
xnmopuaa u II9I" 3000 k cpenme KiIeTOYHOH KydbTYpbl Ul MHHLMHUPOBaHHA (DIOKyIALUH,
NIepEeMEIINBaHNE CPE/Ibl KICTOUYHON KYJIBTYpPhI BO BpeMs (JIOKYIISALNHU, CO3/IAHHUC YCIOBHM IS
OCaXJICHHS XJIOIBEB, U U3BJIICYCHNUE OCBETICHHOIO CYIIEPHATAHTA.

Hacrosiee m3oOpereHue Takke IMpelycMaTpHUBaeT Crocod cOopa KydbTyphl KIETOK
MJIEKOIIMTAIOLINX, BKIIOUYAIOIIHI

KyJbTUBHPOBAHNE KJICTOK MJIEKOIUTAIOIINX, HKCIPECCHUPYIONUX PEKOMOMHAHTHBIN
0enok B cpeay KJIETOYHOM KyJbTYpbl, Ha NMPOTSHKEHUU IIPEJBApUTENBHO 3aJaHHOTO IepHoja
BPEMEHHU WIH A0 JOCTH)KEHHS JKeNaTeNbHOU IUIOTHOCTH KJIETOK W/HIM YIIaKOBAaHHOIo obbema
KJIETOK, pubaBiieHHe MOJUINaUIWIIMMeTHIaMMonust xaopuna, 1191 3000 u Tpurona X-100
Cpe/ie KIJIETOYHOM KyJIbTYpbl JUIS WHUIMHPOBAHUS (DIOKYIANUYU, TEPEeMEHIMBAaHUE CPEJIb
KJIETOYHOM KYJBTYphl BO BpeMsi (QUIOKYISIIIMM, CO3/IaHUE YCJIOBUMN JUISI OCaXXJICHUS XJIOIbEB, U
W3BJIEYEHHE OCBETIIEHHOIO CYNEPHATaHTa.

Hacrosiiee u3oOpereHue Takke IpeaycMaTpUBaeT crnocod cbopa KyibTyphl KJIETOK
MJIEKOIIUTAIONINX, BKITFOUAIOIIHAN

KyJIbTUBHPOBAHHE KICTOK MJIEKOIUTAIONUX, HKCIPECCUPYIOIIUX PEKOMOUHAHTHBIN
0enoK B Cpefy KJIETOUHOM KyJbTYpbI, Ha MPOTSHKEHUHU IPEABAPUTEIBHO 33JaHHOTO Iepuoja
BPEMEHHU WIM J0 JOCTHXKEHHUS KelaTeNbHON INIOTHOCTU KIICTOK W/HIIM YITAaKOBAaHHOTO 0Obema
KJIETOK, NMpUOaBIeHHE KAaTHOHHOIO TOJMMEpPa M HEHOHHOIO IOJIMMEpa K cpele KICTOYHOM

KYJIbTYpbI JUIsl ”HULIMUPOBaHUA (IOKYISIMY, TIepeMEUIMBaHUE CPEIbl KIIETOUHOM KYyNbTYPHI BO



BpeMs (DIOKYNALMH, CO3AAHHE YCIOBUHM Ul NMEPBUYHOIO OCAXKACHHS XJIONbEB, W3BJICUCHUE
IIEPBUYHOI0 OCBETJIEHHOIO CyIIEpHATaHTa, IPOMBIBAaHUE IIEPBUYHOIO OCAJIKa XJIONBEB, CO3JaHHE
YCIHOBHMH JUII BTOPUYHOIO OCAXKICHHUS IPOMBITHIX XJIONBEB, M M3BJICUCHHE BTOPUYHOTO
OCBETJICHHOTO CYNEpHATAHTA.

Hacrosimee m3o0pereHue Takxke NpeaycMaTpHUBaeT crocod cbopa KyabTyphl KIETOK
MJIEKOIIMTAIOLINX, BKIIFOYAIOILN I

KyJIbTUBHPOBAHHE KICTOK MJICKOIUTAIOINX, AKCIPECCUPYIOUINX pPEKOMOMHAHTHBIN
0enoK B Cpely KIETOYHOH KyJbTYpbl, Ha NMPOTSHKEHUU IPEIBApUTENBHO 3aJaHHOIO Iepuoja
BPEMEHHU WIM J0 JOCTH)KEHHS KeJaTeJbHOU IUIOTHOCTH KJIETOK W/HIIM YIIaKOBaHHOIO oObeMma
KJIETOK, IpUOaBJIICHUE KaTHUOHHOIO IIOJUMEpa M HEMOHHOIO IOJUMEpa K Cpele KIETOYHOU
KYJIBTYPBI [UIsI MHUIAAPOBAHUS (DIOKYIISALUY, TICPEMEIINBAHUE CPEAbI KIICTOYHON KYJIBTYpPBI BO
BpeMs (DIOKYNIALUHU, CO3AAHHE YCIOBUI I MEPBUYHOIO OCAXKAEHUS XJONbEB, HU3BIICUECHUE
NEPBUYHOTO OCBETJIEHHOIO CYNEpHATaHTa, MPOMBIBAHUE MEPBUYHOTO OCAJKa XJIOMBEB, €CIH
BBIXOJ1 ITPOJIyKTa B MEPBUYHOM OCBETJIIEHHOM cyliepHaraHrte cocrapisieT meHee 80%, co3naHue
YCIIOBUM JUIsl BTOPHUYHOIO OCA&X/CHUSI TNPOMBITBIX XJIONBEB, U W3BJICUEHHE BTOPHUYHOTO
OCBETJIEHHOTO CYIIEpHATAHTA.

Hacrosiee u3oOpereHue Takke MpeaycMaTpHUBAeT CIocod cOopa KylbTyphl KIETOK
MJIEKOIIUTAIONINX,, BKIIFOUAIOLIUI

KYJIbTUBUPOBAHHE KJIETOK MIICKOIUTAIOUINX, AKCIIPECCUPYIOIIUX PEKOMOWHAHTHBIN
0enoK B cpefy KIETOYHOH KylbTypbl, Ha MPOTSDKEHUU IPEABAPUTENBHO 33JaHHOTO Iepuoja
BPEMEHU MJIM JI0 JAOCTHXKEHHS JKeNaTeJbHOM IUIOTHOCTH KJIETOK W/WIM YIIaKOBaHHOTO oObeMa
KJICTOK, MprbaBieHue nomuauamuiminmermiammonus xiaopuaa u [1317 3000 k cpene kieTouHOM
KYJBTYPBI TSI MHUIIAAPOBAHUS (DIOKYIISAIINY, TICPEMEITUBAHUE CPEABI KIICTOYHON KYIBTYpPBI BO
BpeMsl (OJIOKYJISLMHU, CO3AaHUE YCJIOBUH Uil MEPBUYHOI'O OCAXIAEHHS XJIOINbEB, HU3BJICUCHUE
NEPBUYHOTO OCBETJIEHHOTO CYIIepHATaHTa, [IPOMbIBAHHE [IEPBUYHOIO OCA/IKa XJIONbEB, CO3/IaHUE
YCIIOBUM 11 BTOPUYHOTO OCA@XK/JCHUS TPOMBITHIX XJIONBEB, U W3BJICUEHHE BTOPUYHOTO
OCBETJICHHOTO CylepHaTaHTa.

Hacrosiiiee u3oOpereHue Takke MpesycMaTpUBaeT crocod cOopa KylabTypbl KJIETOK
MJIEKOITUTAIOLINX, BKIIOYAOIIHHA

KyJbTUBHUPOBAHHE KJICTOK MIIEKOMUTAOINX, HKCIPECCHPYIONUX PEKOMOMHAHTHBIN
0enok B cpely KJIETOYHOM KyJbTypbl, Ha MPOTSDKEHUH IIPEJBAPUTENBHO 33JaHHOTO IepUoja
BPEMEHHU WIH JO JOCTH)KEHHS KEJATeNbHOU INIOTHOCTH KJIETOK H/HJIM YIIaKOBAaHHOIO oObema
KJIETOK, IpubaBiieHHe noJauauiiaumerniaaMmmonust xiaopuaa, 110 3000 u Tpurona X-100
cpefic KJIETOYHOM KyJbTYphl Ul HHULMUPOBAHHUA (IOKYJSALMH, INEPEMEIINBAaHHE CPEJIb

KJIETOYHOH KYJIbTYPBI BO BpeMs (DIOKYJSAIMH, CO3/IaHUE YCIOBHM /Jisl IEPBUYHOIO OCAKICHMS



XJIONBbEB, HM3BJICUEHHE NEPBUYHOTO OCBETICHHOTO CYyNEpHATaHTa, NPOMBIBAaHHE IEPBHYHOIO
0CaJKa XJIONBEB, CO3/JAaHHUE YCIOBUH MAJIi BTOPUYHOIO OCAXKIEHUS IIPOMBITHIX XJIONBLEB, U
M3BJICYEHHE BTOPUYHOIO OCBETIIEHHOIO CYIIEPHATAHTA.

B onxHOM BapuaHTe UCHOJHEHUWS, KaTHOHHBIM TIOJMMEp MpeacTaBaseT CcoOoH
HOJIM AN AIIHIAUNMETHIIAMMOHUS XJIOPUL.

B  gpyrom BapuaHre  HCHOJHEHMS, HEMOHHBI  IIOJMMEpP  BBHIOMpAIOT U3
HOJIMATUIICHTTIUKOJIA U JIEKCTpaHa.

B apyrom BapuaHTe MCIONHEHMS, HEMOHHBIN moaumep BeiOuparoT u3 1900 3000 u I10I°
6000.

B apyrom BapmaHTe HCIOJIHEHHS, Coco0 cOOpa KyJIbTYyphI KICTOK MIICKOIUTAIOIINX,
IIPElyCMOTPEHHBIH BBIIIIE, JIONOJHUTEILHO BKJIIOYAET PUOaBICHNE HEMOHHOTO [TOBEPXHOCTHO-
aKTHBHOTO BEILECTBA K Cpele KIETOYHOH KyJlbTypbl. B pOACTBEHHOM BapuaHTe UCIOIHEHUS,
HEHMOHHOE MOBEPXHOCTHO-aKTUBHOE BELIECTBO IpeacTaBisieT coboit Tpuron X-100.

B napyrom BapuaHTe HUCHONHEHUS, KATHOHHBIM IIOJIMMEP M HEUOHHBIM I1OJUMED
IpuOaBJISIOT OJIHOBPEMEHHO.

B 1pyrom BapuaHTe HCHOJNHEHHUS, KAaTHOHHBIA MONUMEp, HEHOHHBI MOJUMEpP U
HEMOHHOE MOBEPXHOCTHO-AKTUBHOE BELIECTBO MPUOABISIOT OAHOBPEMEHHO.

B npyrom BapuaHTe HCIHOJHEHUS, KAaTHOHHBI IOJMMEpP INPUOABISIOT IIEPBBIM H
NEePEMENINBAIOT B TEYCHUE MO MeHbIed Mepe 30 CexkyHa, ¢ MOCIEAYIOUUM IpHOaBICHUEM
HEHOHHOT'O MOJIUMEDa.

B 1pyrom BapuaHTe HCIHOJHEHUS, KAaTHOHHBIA MOJIMMEp NPUOABIAT MEPBBIM U
NIepeMeINBalOT B TeueHHe Mo MeHblied Mmepe 30 cekyHa, ¢ IOoCieyonuM MprbaBIeHuEM
HEUOHHOTO TOJIIMEPa M HEMOHHOTO ITOBEPXHOCTHO-AKTUBHOTO BEIIECTBA.

B npyrom BapuaHTe HCIOJHEHUs, KATHOHHBIA MOJIMMED IPENCTaBIISET COOOU MoIuMep
JTHATUTHIIMMETUIIAMMOHHUST XJIopuaa, HOJIU M AJUTHIIIMMETHIIAMMOHUS XJIOpUJ,
TIOJIUATUJICHUMUH, MONHAKPUIAMM]T WA XMUTO3aH.

B napyrom BapuaHTe HCHOJHEHHS, HEMOHHOE ITOBEPXHOCTHO-aKTUBHOE BEIIECTBO
npezcrasisier codoit canoud wiu Tputon X100.

B npyrom BapuaHTe UCHOJIHEHUS, MOJUAHATUTHIINMETHIAMMOHUS XJIOPH] PUOABISIOT
B KOHIICHTPALIMM OT PABHOW WJIA COCTABAAIONICH TTpuMepHO 20 10 paBHOW WM COCTaBISAIONICH
npumMepHo 90 nr/o01LyIo MIOTHOCT KIIETOK.

B npyrom BapuaHTe HMCHOIHEHUS, MOJIMANATUIHIIIMETUIAMMOHHUS XJIOPH]L TIPUOABIISIOT
B KOHLIEHTpALMH, PAaBHOW MIIM COCTaBIIAIONMICH MpuMepHO 25 nr/o0myro MmIOTHOCTh KJIETOK, TJe

KJICTKW MJICKOIIUTAOHIUX ITPOUCXOJAT OT IIHHJIOPIIIHOP'I KJICTOYHOM JTHHHU.



B apyrom BapuaHTe MCHOJIHEHUS, NOJUANAUIMIINMETUIAMMOHHUS XJIOPH PUOaBIISIOT
B KoJingecTBe OT 43 mr/o0mlyt0 IJIOTHOCTh KJIETOK 10 57 nr/oOuiyio INIOTHOCTH KIIETOK, T/
KJIETKH MJIEKOIIUTAIOLIMX IIPOMCXOIAT OT TETPAILUIOUIHOM KIIETOUYHOM JINHUU.

B npyrom Bapuante ucnonsenus, konuentpauusa 1191 3000 nmeet 3HaueHue OT paBHOTO
WM COCTABIIAIONIEro NpuMepHo 3% 10 paBHOTO WM COCTaBIAIONIEro nNpuMepHo 4,5%.

B npyrom Bapuante ucnonnenus, konuentparus [190° 6000 umeer 3HaueHHE OT paBHOTO
WJIU COCTABJISFOIICTO PUMEPHO 2,5% 110 paBHOTO WJIM COCTABJISAIOIETO MPpUMEpHO 3,5%.

B npyrom BapuanTe ucnonHeHus, koHueHtpauus Tputona X100 cocrasmser 0,05%
(mac./00.).

B npyrom BapuaHTe MCHOJIHEHUS, KYJIBTYPaJIbHAsl KUAKOCTb KJIETOK MJICKOIIUTAIOIIETO
UMeeT TeMileparypy B uHTepBasie 3HaueHuit ot 36 °C o 20 °C.

B npyrom BapuaHTe MCIONHEHHS, KYJIbTypajbHas *HIKOCTh KJIETOK MJIEKONMMUTAOLIErO
UMEET TEMIIEPATYPY, PaBHYIO HIIM UMEIONTYIO 3HaueHue Boime 20 °C.

B japyrom BapmaHTe HCIIOJIHEHUS, XJIONbs IIEPBUYHOIO OCajaka MpoMbIBAIOT 9%
pacTBOPOM Caxapo3sl.

KPATKOE OITMCAHUWE YEPTEXEM

Qdurypa 1 wuzobpaxkaer cTpykrypy PDADMAC (nmonuaManinmiguMeTUIaMMOHHUSA
XJOpHUAA).

@urypa 2A moKa3plBacT pa3HUIly BO BPEMEHAX OCAXKJIEHUSA, IIOJIYYEHHBIX IS
PDADMAC paszhoro MonekyisapHoro Beca. Konuentpauus PDADMAC nmns  kaxzaoro
MOJIEKYJIIPHOTO  Beca cocTaBisiiia 57 nr/oOuiyr0 [JIOTHOCTh  KJIETOK. 3akparlieHHble
poMOuku/myHkTUpHas JuHUS oTHOcsATcs k PDADMAC ¢ monekynspaeiM Becom 100000-
200000. 3akpamieHHble KBaApaThl M MNyHKTUpHas JuHUSA oTHocsaTcs Kk PDADMAC c
monekyysspHeiM Becom 200000-300000. 3akpalieHHble TPEyroJbHUKH W CIUIOUIHAs JIMHHS
otHocsTcss K PDADMAC ¢ monekynsapasiM Becom 400000-500000.

®urypa 2B noxa3piBaeT Mpo3padHOCTh CylepHATaHTa, AOCTUTHYTYIO NpU (QUIOKYIISIIUA
KJICTOYHOU KYJIBTYpPambHOU XHAKOCTH ¢ moMotibio PDADMAC pa3Horo mMonekynspHOro Beca.
CneBa nampaBo - cToibuku cooTBeTcTBYI0OT PDADMAC ¢ MmonekyssipHeiM Becom <100000;
100000-200000; 200000-350000; u 400000-500000.

durypa 3A JIEMOHCTPUpPYET BIMSHHE KOHIIEHTPAlMM  BBICOKOMOJIEKYJISIPHOTO
PDADMAC Ha Quokyasauuio KIEeTOK pazMepom 15-20 Mxm. 3akpanieHHble POMOUKH U
nyHKTUpHas JuHUsA cooTBeTcTBYIoOT PDADMAC mpu 11 nr/obmyio IUIOTHOCTH KIJIETOK.
3akpaltieHHbIe KBaJPaThl ¢ MyHKTUPHOI sinHuel cooTBeTcTBYIOT PDADMAC 1pu 18 nr/o6uryto

IUIOTHOCTh KJIETOK. 3aKpallleHHbIE TPEYTOJIbHUKU CO CIUIONIHOM JIMHUEH COOTBETCTBYIOT
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PDADMAC mpu 25 nr/o0myr0 MIOTHOCTh KJIETOK. 3akKpalleHHBIE KPYXKH C MYHKTHPHOU
munaueit coorBeTcTBYI0OT PDADMAC npu 39 nr/o61myto mI0THOCTh KJIETOK.

®urypa 3B nokasplBacT BIUsSHUE KOHIICHTpaLH BeiIcOkoMOoseKysipaoro PDADMAC na
GIOKyAALMI0 KIETOK pasMmepoM 21-24 mixM. 3akpalleHHble pOMOMKH M IITPUX-TYHKTHPHAs
auHEsT cooTBeTcTBYIoT PDADMAC mnpu 29 nr/o0myro TUIOTHOCTh KIETOK. 3akpalieHHbIe
KBaJpaThl ¢ IyHKTHUpHOW sinHuel coorBercTBytoT PDADMAC npu 43 nr/o6myio IJI0THOCTh
KJICTOK. 3aKpaIllCHHBIC TPEYTOJIbHUKH ¢ IMMYHKTHPHOH jmHHEH cooTBeTcTBYIOT PDADMAC npu
57 nr/o01Iyro IUIOTHOCTH KJIeTOK. 3aKpallleHHbIe KPYXKKH CO CILUIOIIHOM JIMHUEH COOTBETCTBYIOT
PDADMAC mpu 71 nr/o0myro IUIOTHOCTh KJIETOK. 3akpallleHHble KBaApaThl ¢ IMYHKTHPHOM
maned cootBeTcTBYIOT PDADMAC npu 86 nr/o61myro miI0THOCTh KJIETOK.

@urypa 4A noka3piBaeT BIUSHHUE Ha (DIOKYIHILUIO BbICOKOMOJieKysipuoro PDADMAC
JUI KIETOYHBIX KYJIBTYp, MPOAYLUHUPYIOLIUX BBICOKHE YPOBHHU JIaKTaTa. 3aKpalleHHble POMOUKU
CO CIUIOIIHOW JIMHUEH COOTBETCTBYIOT OTCYTCTBUIO AOOABIEHHOIO JIAKTaTa. 3aKpalleHHBIE
KBaJpaThl C IYHKTUPHOW JMHHUEH COOTBETCTBYIOT JIAKTaTy, BBEJICHHOMY B J103¢ 3 T/IL.
3akpalieHHBIC TPEYTONIBHUKA C ITYHKTHPHOW JIMHUECH COOTBETCTBYIOT JIAKTaTy, BBCICHHOMY B
no3e 6 /1. 3aKpallieHHble KPYKKU ¢ IYHKTHPHOM JIMHUEH COOTBETCTBYIOT JIAKTaTy, BBEIEHHOMY
B 103€ 9 /1.

®urypa 4B nokaseiBacT BIusiHUE Ha (PIOKyJsu0 BeiIcokoMolieKyisipHoro PDADMAC
JUIs  KJIETOYHBIX KYJBTYP, HMMEIOHNIMX BBICOKYIO IUIOTHOCTh KJIETOK, HW3MEPEHHYIO II0
ynakoBaHHOMY o0BemMy Kkietok (PCV). 3akpamienssie poMOMKM C IYHKTHUPHOM JIMHUEH
cooTBeTcTBYIOT 44% PCV. 3akpaliieHHble TpeyrojibHUKN C IYHKTUPHOMN JIMHUEH COOTBETCTBYIOT
33% PCV. 3akpaineHHble KBaJaparbl ¢ IyHKTUPHOU InuHUEH coorBerctByloT 22% PCV.
3akpalleHHbIC KPYXKKU CO CIIONTHOM JTMHKUEH cooTBeTcTBYIOT 11% PCV.

Qdurypa 5 T1OKa3bIBAaeT BIMAHHE pa3IMYHBIX paz0aBureneil Ha  (IOKYIALIUIO
BbICOKOMOJIEKYIIsipHBIM PDADMAC 17151 poliecca KyJIbTHBALUU KJIETOK C BBICOKUMHU YPOBHSMHU
JaKTaTa. 3aKpalieHHbIE TPEYTOJLHUKA CO IITPUX-TTYHKTHPHOW JIMHHEH COOTBETCTBYIOT
caxapo3e. 3aKpallleHHbIE KBajpaTbl C IYHKTUPHOW JIMHUEH COOTBETCTBYIOT KIJIETOUHOM
KyNnbTypalnbHOH cpene Oe3 pasbasureneld. 3akpalleHHble POMOMKH C HYHKTUPHOH JHMHHEH
COOTBETCTBYIOT O€TauHy. 3aKpallleHHble KPYKKU C IMYHKTHPHOH JiuHUe# cooTBeTcTBYIOT [10I
1000. 3akpanieHHBIC TPEYTOJBHUKM CO CIUIONTHON JmHHMEeW cooTBeTcTByoT [IOI0 6000.
3axpanicHHbIC TPEYTOJBHUKYU C TTYHKTUPHOU JIMHUEH COOTBETCTBYIOT JIeKCTpany 70 u GeTauny.

@urypa 6 nokaspiBaeT BiMsiHUE (Prokymauuu ¢ ucronszosanueM PDADMAC/IIOL s
kierounslx KynbTyp ¢ PCV, paBubsiM 43,2%. 3akpanieHHble poMOHKH C IYHKTHPHOHN JHHHER

cootBeTcTBYIOT onHomMy PDADMAC. 3akpanieHHble KBaapaThl ¢ ITYHKTUPHOM JIMHHUEH



COOTBETCTBYIOT caxapo3se. 3aKpallleHHble TPEYTOJbHUKU CO CIUIOIIHOM JIMHUEH COOTBETCTBYIOT
PDADMAC/IIOT.

@urypa 7 nokaseiBaet BiusHue nopsaka npudasienus PDADMAC u I10I. bomocHoe
nobasneane PDADMAC wu IIOI' (l-cramuiiHbii cnoco0) MpeAcTaBIeHO 3aKpallleHHbIMU
TpeyroJdbHUKaMU M NyHKTHpHOW nuHMed. [IpuGanenne PDADMAC, a 3areM npuOarieHue
[I3I' (2-crapuitnblit cnoco0) NPEACTaBICHO 3aKPALCHHBIMM KBaApaTaMd U IIyHKTUPHOM
munuen. McnonszoBanue ognoro PDADMAC npeacTaBiieHO 3aKkpamieHHBIMH POMOMKAMH CO
CIUJIOLIHOM JIMHUEH.

durypa 8 mokaszeiBaeT BausHue npudaBiaeHus Tputon X-100. IlpubaBneHue
PDADMAC/IIDOI npeacTaBieHO 3aKpalICHHBIMH —KBaJpaTaMH CO  CIUIOIIHOW  JTMHHCH.
[Tpubasnenue PDADMAC/IISI/Tputon X-100 IIPEICTaBICHO 3aKpaLICHHBIMU
TPEeYroJIbHUKAMU C MYHKTUPHOH JIMHUEH.

[MOAPOBHOE OITMCAHUE U30BPETEHU A

N3o00peTenne  mpemiaraeT  NpocTod  cmocod  cOopa MeTogoM  (MIOKYIISIIIHH,
NpeAHA3HAYCHHBIN I yBenuueHUs 3(P(EKTUBHOCTH OICpallii HM3BJICUCHUSI B IIpOIECcCax
KYyJIbTUBALIUU KJIETOK C BBICOKOM KieToyHoW Mmaccoil. IlpemycmarpuBaercs cmocod cbopa
KYJIbTYPbl KJIETOK MIIEKONUTAIOIUX, KOTOPBIH HCHONB3yeT KAaTHOHHBIE TOJUMEPHl B
KOMOMHAIMM C HECHOHHBIMM TOJMMEpaMM Uit  (IOKYISAIUHN KICTOYHOH KYJIbTYPalIbHOM
XKHUJIKOCTH. Taxoke mpeycMaTpuBaeTcst HCIIOIb30BAaHUE KATHOHHBIX ITOJIMMEPOB B KOMOUHAIUY €
KaK HEHOHHBIMU MOJUMEPAMHU, TAK 1 HEMOHHBIMU OBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMH.

N3006pereHre OCHOBaHO HA OTKPBITHHU TOTO, YTO HUCIOJIB30BAHUE HEHOHHOIO IOJIUMEpa
WIM HEMOHHOTO MOJMMEPa U HEMOHHOTO IOBEPXHOCTHO-aKTHBHOTO BEIIECTBA B KOMOMHAIIMK C
KaTHOHHBIM MOJIUMEPOM JUTST (DITOKYJISIIIAH KYJIbTYPATHHOMN KHUIKOCTH KJIETOK MJICKOITUTAIOIIETO
YMEHbBILAET BPEMs OCAXKIEHHS XJIOMbeB ¢ 24 yacoB wiM Oofbine N0 MeHee 4eM | daca, B
HEKOTOPBIX CIy4asx — 10 15 MUHYT, HE3aBUCUMO OT IUIOTHOCTH KJIETOK B IIpoLecce
KylIbTHUBalUKM (yMaKOBaHHBI 00BbeM KiIeToK 10 44%) wnm ypomHed makrtata (10 r/m).
Hcrionp30BaHne HEMOHHBIX IMOJMMEPOB TAKKE MPHUBOAMIO K YAAJCHHUIO arperaroB BHICOKOTO
MopsiiKa ¥ OENIKOB KIIETOK-XO035€B, KOTOPHIE BbIICNAIOTCS MPH OUHUCTKE BMECTE C JKeIaTelbHbIM
PEKOMOUMHAHTHBIM TIPOAYKTOM. JlaHHBIN TpocToil crocod cbopa yeenuuuBaeT 3hGHEKTHBHOCTH
ofiepaluyl M3BJICUEHHS [UIs TIPOLIECCOB KYJbTUBAIUM KIETOK, OCOOECHHO, KOMMEPYECKUX
MIPOIECCOB € BBICOKOM KIIETOYHOM MacCOW KJIETOUHBIX KYJIbTYP.

@nokyisuMs TpeAcTaBiseT coboil mpomecc, IpU KOTOPOM YACTHLBI B CYCIEH3UH
o0pa3yroT Gosiee KpyIHbIE MO pa3Mepy arperarsi uiu kKiactepbl. [Ipu Qroxynsuuu dacTuilsl
BBIICJIIOTCSL U3 CycneH3uH B gopMme (UIoKysn B pe3ysibTaTe npubaBieHUs (GIOKYIUPYIOIIETO

arcira WM (bﬂOKyJIfIHTa. CDIIOKYJISIHTLI MOTYT ObITh AHHOHHBIMH WM KATHOHHBIMH



nonuMepamMu. CyleCTBYIOT IPUPOAHBIE (NIOKYJISHTBI, TaKM€ KaK ajJbIMHAThl WM XHUTO3aH;
MHUHEpaJibHbIe (DIOKYISHTHI, TAKHE KaK KOJUIOMIHBIC TJIMHBI M aKTHBUPOBAHHBIN KpEMHE3eM; U
CHUHTETUYECKUE (UIOKYJSHTBI, TAaKWE KaK IOJUAKPUIAMHUILI U IOJIHIAAIUIMIIMMETHIAMMOHHMS
xynopua. CuHtetnueckue (QIOKYISHTBI MOTYT OBITH M3TOTOBIIEHBl C  OINpPEIEICHHBIMU
MOJIEKYJISPHBIMH ~ BeCaMH (B 3aBUCMMOCTM OT [UIMHBl LE€MM) M  MOJEKYJISAPHBIMH
pacnpencneHusIMu.

KaTtroHHble 1osmMepsbl B3aUMOJAEHCTBYIOT ¢ OTPULIATENILHO 3apsKEHHBIMH HaCTHIIAMH,
TaKMMH KaK OpPraHMYecKHe BellecTBa. B KIIETOUHOM KynbTYpPaJbHOM KUAKOCTH, KaTHOHHBIE
NOJMMEPHl  B3aMMOJEHCTBYIOT € OTPHIATEIBHO 3apsDKEHHBIMM YacTHUIAMM, TAaKUMH Kak
XKHU3HECTIOCOOHBIE M HEXH3HECIIOCOOHBIC KJICTKH, KICTOYHBIC META0OIHUTBI M  KJICTOYHBIC
00JIOMKH, TaKue KaK HYKJICHHOBBIC KHCIOTBI, OCIKU M JUIMOCOMBL. (DIOKYISIINS OTPHUIATEIBHO
3apsDKEHHBIX COEAMHEHHH, NPHCYTCTBYIOIIUMX B KJIETOYHOW KyJIbTYpalbHOW MXHAKOCTH, C
KaTHOHHBIMHU TOJIMMEpPaMH IIPOUCXOIUT B pPe3yiabTaTe MOHHOTO B3aUMOJEHCTBUSA WIH IIYTEM
00pa30oBaHUsI MOCTHKOBBIX CBSI3€M C OTPULATENILHO 3apsKCHHBIMU YacTULIAaMU; B PE3yJibTaTe
"ouaroBoro" CBSA3BIBAHUSI KATUOHHOIO TIOJUMEPA, TIPUBOJSILIETO K (QUIOKYJIALUU; HIH
BCJIEICTBHE HEUTPAIU3ALNHU 3apsAJa KPYIIHBIX OTPULATEIbHO 3apsKEHHBIX YacTHL, IPUBOIAILEH
K BBIIAJaHAI0 HEHUTPAIM30BAaHHBIX YacTHUI[ M3 pacTBOpa. XJIOIbS, CO3/1aBA€MbIE KaTHOHHBIM
MIOJIMMEPOM, COEAMHSIONIMM OTPULATEIIBHO 3apsyKEHHBIE YacTUIbI, 00pa3yloT Oojiee KpYIIHbIE
(JIOKYJIBI M UMEIOT TTOBBIIICHHYIO YyBCTBUTEIBHOCTD K CABUIOBBIM Harpy3Kkam, 4TO IIPUBOJUT K
paspyweHuo (QuIoKya ¢ oOpa3oBaHHEM Ooyiee BBICOKMX YpPOBHEH COIEpXKAaHUSA MEAJICHHEe
ocepaomux Oonee Menkux yactul. Ilpu "ouaroBoM" CBA3BIBAHMM WM HEUTpaau3alMu 3apsja,
KaTHOHHBIC TIOJMMEPHI C BBICOKMMH IUIOTHOCTSIMHU 3apsjia B3aMMOJCHCTBYIOT C aHHUOHHBIMH
y4acTKaMU YacTUIl B CYCTICH3UH, U TIPH 2TOM WJIM HEUTPATM3YIOT 3apsi/l YaCTUIIbI, UITH 00Pa3yroT
Oosiee KpynHBIE YaCTHULbI, BBINAJAIOLIHME B 0OCalOK U3 pacTBopa. Duokynsl, oOpasyronuecs
TakuM 00pa3oM, UMEIOT MeHbIIUI 00beM (IOKYJIUPOBAHHBIX YAaCTHULl U TPYAHEE MOINAIOTCSH
paspylleHuio  1oJ  JAchcTBUEeM  CABUTOBOM  Harpy3ku.  Hampumep,  npubasrieHue
noguauamaumerunammonns  xyopuga  (PDADMAC)  k  k7eTodHoll  KyJlIbTypasbHOM
KUJIKOCTH (DIIOKYIUPYET OTPULATENBHO 3apsKEHHBbIE KIETKU M KJIETOYHblE OOJOMKH B Oolee
KpYIHBIE YacTULBl [0 MEXaHWU3My OOpa3oBaHMs SJEKTPOCTATUYECKUX "OYaroBbIX" CBs3ei
(Ramsden et al. (1998), Biotechnology Techniques, 12(8):599-603. PDADMAC Taxxe
(hrIoKyaHpyeT OTPHULIATENBHO 3apsKEHHbIE CyOMUKPOHHBIE YAaCTHIIBI C 00Pa30BAaHUEM ChIPEEBOTO
[IOTOKa CO 3HAYHMTEIbHO OOJiee BBICOKOH IPOH3BOIUTEIBHOCTHIO cOOpa (UIBTPOBAILHOTO
TPaKTa MO CPABHEHHUIO C THIHYHBIM COOpOM ITyT€M LEHTPU(PYTUPOBAHUS CHIPHEBOIO ITOTOKA.
@uoKynAnHd B pe3yabTaTe MOHHBIX B3aMMOJCHCTBHH MOXKET OBITh HapylleHa IyTeM

YBCIIMUCHYA KOHIICHTPAIUK COJIN NI U3MCHCHUSA pH
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IIpnbaBneHre KaTHOHHOTO IOJAMMEpa, TAaKOro Kak MOJUAHAIIHIIAMMETHIIAMMOHUS
XJIOpH, K KyIbTYpalIbHOM cpeie Uil KJIETOK MIICKOIMTAIOUIMX, KOTOpas COJACPKHUT HIIH
coJiepKaiia KICTKH, SKCIPECCUPYIOINEC PEKOMOUHAHTHbIE OelKH, (QIOKYIUPYET OTPHLATEIBHO
3apsKEHHBIE YaCTHUIIBI, BKIIIOYAs KJIETKH (’KH3HECHOCOOHBIE M HEKU3HECTIOCOOHBIE), KIETOYHBIE
MeTaboJIUThI U KiIeTouHble 00J0MKU. Takue KpyrHble (IOKYTHPOBaHHBIE YaCTHIIBI MOTYT OBITh
yJaJICHbI IEHTPU(PYTUPOBAHUEM WM T'PAaBHTALMOHHBIM OcaXeHueM. CKOPOCTh OCaXKACHUS HIIH
BpEMsI, HEOOXOIUMOE UL OCAKICHUS (NIOKYJIMPOBAHHBIX KIICTOK M KJICTOYHBIX OOJOMKOB,
3aBUCHUT OT IIOTHOCTH KJIETOK, KJIETOYHBIX OOJOMKOB U KJIETOUHBIX MeTab0oiIuToB. 1lpn HU3KHX
IVIOTHOCTAX KJETOK, TUIUYHBIX JUI1 TEepHOJAMYECKOro TIpoliecca KyJIbTHBAlMM KIETOK,
(GIOKYIMPOBAHHBI MAaTCpHAT THIMYHO BHINIANACT B OCAAOK (0e3 NaIbHEHUIIETO OCAXKICHHUS) B
HEKOTOPBII MOMEHT BPEMEHU B MHTEpBale OT 4 yacoB 10 24 yacoB, TUIIMYHO, IipuMepHO 20-24
qacoB. CKOPOCTH OCaKIEHHs 3HAYUTENBHO CHIDKAIOTCS U1 MPOLIECCOB KYJIbTHUBALMHU KJIETOK,
NPOAYLHPYIOUINX BBICOKHE IUIOTHOCTH KJIETOK OHoMAacchl (YakoBaHHBIH 00beM KieTok >10%),
CYOMHMKPOHHBIX KJICTOYHBIX OOJIOMKOB M/WJIM BBICOKHME YPOBHU Jyaktarta (>2-3 1/m). IIpomeccs
KYJIbTHBALIUA KIJIETOK, KOTOpBIE [POAYLHMPYIOT BBICOKHE IUIOTHOCTH KJIETOK WM HMEIOT
NIOBBIIIEHHBIE YPOBHHU JIAKTaTa, TPEOYIOT 3HAYMTENBHOTO pa30aBieHus KIETOYHOrO OylIboHa JUis
TOT0, YTOOBI (MIIOKYJIBI Ocenany 3a 24 yaca. HecMOTps Ha MPOCTOTY HCHOIB30BaHUSA KATHOHHBIX
noaumepos, Takux kak PDADMAC, B kauecTBe aJbTEpHAaTUBBI TPAJUIMOHHBIM CIIOCOOaM
cbopa, Oosiee MPOJODKUTEIBHBIE BPEMEHA OCAXK/ICHUS MOTYT OBITh MEHEE JKEJIaTCIbHBIMH B
IPOMBIILIJIEHHOM MacliTade.

N3o0peTenne npeaycMaTpyBaeT, 4TO pa3Mepbl (JIOKYJIUPOBAHHBIX YaCTHUL[ U CKOPOCTh
pocTa pasMepa 4acTHIl B MaTepHaie, QJIOKYIMPOBAHHOM KaTHOHHBIM MOJIMMEPOM, 3HAUUTEIHHO
BO3pacTalOT B IMPUCYTCTBUM HEHMOHHBIX ITOJIMMEPOB U HEHOHHBIX IOBEPXHOCTHO-aKTHBHBIX
BEIIECTB. BpeMeHa TIpaBUTALMOHHOIO OCAXKIAEHUS (IIOKYN, COCTABJISAIOMIME MEHee 2 4Yacos,
peryiasipHo HanOrofanuch npu ucrnosibzoBaHud PDADMAC B koMOMHALMM C HEMOHHBIMHU
NOJIMMEPaMH, TaKUMH KaK TIOJMITHJICHTIIMKOJIM, W HEHOHHBIMH TIOBEPXHOCTHO-aKTHBHBIMU
BeniecTBamMu, TakuMu kKak Tpuron X100, HecMOTPs Ha BBICOKYIO THIOTHOCTH OMOMACCHI/KIIETOK,
KOTOpas 3HAYUTEIbHO YBEIMYUBAIAa BpeMsl OCAXKICHUs NpH (GIOKYIAUUM TMOA JeicTBUEM
onHoro tosibko PDADMAC. CaBuroBbie yCWiIusi, KOTOpble MOITIM Obl pa3pyluars (hraoKyisl
U/WIN yMEHBUIATH CKOPOCTH (PJIOKYIALNU, OBUIM JOMYCTUMBIMU MPH MPUOABICHUH HEHOHHBIX
IOJMMEPOB U HEHOHHBIX IOBEPXHOCTHO-AKTHBHBIX BEINECTB. PerynspHo JOCTUraliuCh
BEJIMYHHBI BbIxoga cobupaemoro npoaykra 80-90% umu Gosblile Ipu CyLIECTBEHHO MEHbBILIEM
cogepxkannu JIHK xo3suna. [IpubaBiieHue HEHOHHOTO MOJIMMEpa TAaKXKe CHIDKAJO COAEpIKaHue

OEIIKOB KJIETOK-X035€EB U HCKOTOPLIX BBICOKOMOJICKYIIAPHBIX MAaTCPUAJIOB.
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B wucnons3yeMoM TyT 3HauY€HHMH, “‘KaTHOHHBIE ITOJIMMEpBbI TPEICTABIAIOT COOOM
I10JIO’KUTENBHO 3apsKEHHBIE ITOJIMMEPBI, KOTOPBIE CBA3BIBAIOTCS C OTPULIATEIBHO 3apsKEHHBIMU
CYCHCHIMPOBAHHBIMH dYacTULlaMW. KaTvoHHbIC NOJMMEpHl BKIIOYAIOT, 0€3 OTrpaHUYCHUH,
noJMMepsl auamtmiguMerunamMmmonus xjaopuaa (DADMAC). B npennoyTuTelbHOM BapHaHTe
ucniondenus, mnoauMepuszauuss DADMAC npuBoaur Kk oOpazoBaHMio N-3aMelIeHHON
nuppoauauHoBot  crpykrypsl, PDADMAC (®urypa 1). Karuonnele mnosmmepsl Takke
BrurodaroT nosmdtuieHumuH (PEI), monmmakpunamug (PAA) u xuto3an.

KoHnenTpauun OT paBHOM WIM COCTaBJSIIOIIEH mpuMepHo 20 nr A0 paBHOM WM
coctrapstonieit mpumepHo 90 nr PDADMAC Ha 0o0myr IUIOTHOCTh KJIETOK NPHUBOIMIA K
HU3KOH MYTHOCTH CYIIEPHATAHTa M XOPOIIEMY OCLKICHHIO (iIokys. “O0mias IIOTHOCTh
KIICTOK~ TPEACTAaBIsICT COOOM CyMMy J>KH3HECIIOCOOHBIX KJICTOK IUIOC HEXKH3HECIIOCOOHBIX
KJIETOK, M3MEPEHHBIX [0 HUCKIIOYEHHUIO0 TPUIIAHOBOI'O CHUHETO C HCIOJB30BAHUIO CUETUMKA H
a”Hanu3aTopa kietok Cedex. B ogHOM BapuaHTe MCIOJIHEHUS, A MEJIKUX KJIETOYHBIX JUHHH,
TaKMX Kak auruionsHas kierounas duaus, PDADMAC npu0aBisioT B KOJIMYCCTBE, PABHOM HITU
COCTABIISTIONIEM MTPUMEPHO 25 Tr/00MIyI0 TUIOTHOCTH KJIETOK. B ApyroM BapmaHTE MCIIOIHEHUS,
PDADMAC npu0aBisitoT B KOJIMYECTBE OT PAaBHOTO WJIH COCTaBJAIOIIEro NMpUMepHO 43 110
PABHOTO MJIM COCTABJIAIOLIETO MPUMEPHO 57 Nr/o0IIyr0 MIOTHOCTh KJIETOK Ui 00Jiee KPYIHBIX
KJICTOYHBIX JINHUH, TAKMX KaK TETPAILION/IHAS KJIETOYHAs! IUHUS.

PDADMAC c¢ w™onekynspabiMu Becamu  200000-500000, Bnusier Ha mnapamerpsl
GIOKYIALMM NMyTEM YBEJIUYEHHS CKOPOCTH CEAMMEHTAlMU U MPO3PauyHOCTH CYNEPHATaHTA, IO
CpaBHEHHMIO ¢ OoJyiee HHU3KOMOJIEKYJSPHBIMU (dopMamMu. B omHOM BapuaHTe HCHOIHEHUS,
monekyispuelii Bec PDADMAC naxomuresa B uHTepBane 3HaueHui ot 400000 mo 500000. B
OJIHOM BapuaHTe ucronHeHus, ucronb3yercss PDADMAC, umeromuii MOJEKyJISpHBIA BeC B
uHtepBanie 3HadeHuit 400000-500000 rpu KOHEUHOH KOHIEHTpauUuu, paBHOM 22 nr/o0Iyro
IUIOTHOCTH KJIEeTOK. B npyrom Bapuante ucnonsHenus, PDADMAC, umeromunil MoOneKyIsipHbIIT
Bec B uHTepBaiie 3HayeHuit 400000-500000, ucriosnb3yeTcss npuU KOHEYHOM KOHIEHTpAIUH,
paBHOH 25 mnr/o0niyr0 IIIOTHOCTH KieToK. B japyrom Bapuante mcnonsHenus, PDADMAC,
UMEIOIMI MOJIEKYNIApHBI Bec B uHTepBanie 3HaueHuid 400000-500000, wucnonb3yercs mnpu
KOHEYHOH KOHLEHTpalUU, paBHOU 45 nr/o0u1yro ImI0THOCTh KIETOK.

B ucrnonp3zyemMoM TyT 3HAaY€HUU, ‘CKOPOCTH OCAXKIAECHUS , “‘CKOPOCTh TPAaBHUTAIIMOHHOTO
OCKIICHUS W “‘CKOPOCTH OCAXKJICHUS YITAKOBAHHBIX (DJIOKYJT UCIIONB3YIOTCA B3aUMO3aMEHSIEMO.
CKOpoCcTH OCaXAEHUS MOTYT OBITH OIpEAEleHbl CIIOCOOAMHU, M3BECTHBIMM CIHELHATIHCTAM U
OIMCAHHBIMU B JaHHOM JOKyMeHTe. Hampumep, rpaBUTallMOHHOE OCAXKAECHUE IMPOBOAUTCA IIPU
1xg. CKOpPOCTH OCaXJICHUS ONPEICISIOT IMyTeM JeeHust oobemMa (okya Ha oOumi oobem,

M3MEPECHHBIA B CTEKJISHHOM TIpajyupoBaHHOM muuHiape Ha 0,5 1 wnum 1 1. O6mmwmit o0bem
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MPEACTABISIECT coboit obbeM KJIETOYHOTO OyJnbOHa, BKJTHOYAIOIIETO BCE
(I10KyIHPYIOLIHE/0CAK JAFOIINE areHThI.

“Bpemsi ocakaeHUs® TMpeacTaBisieT co0oil Bpems, HEOOXOOAMMOE I OCAKICHUS
¢bnokyn. Bpems ocaxaeHus CUYUTAe€TCAd JOCTUTHYTHIM TOTAA, KOIZAa BEIMYMHA CKOPOCTU
ocaxkieHUs. (PIOKYNI MMeeT 3HaueHHe, MeHbllee Wiu paBHoe 1% B yac. BpemeHna ocaxieHus,
cocrapisione Beero 15 munyt mns ¢uoxymsauun ¢ nomouisio PDADMAC B komOunaimm ¢
JIO3HPOBAHUEM HECHOHHOTO ITOJIMMEPA MM HEMOHHBIX TOJMMEPOB B KOMOMHALMK C HCHOHHBIMU
MOBEPXHOCTHO-aKTHUBHBIMU BEIIECTBAMH, OMNKCAHBI B JAaHHOM JIOKyMeHTe. Mamnoe Bpems
OCXKICHMSI HAOMIOMACTCs HECMOTPS Ha BBICOKYIO IUIOTHOCTh OMOMACCHI/KIIETOK, KOTOpas
3HAYUTEIBHO YBEIUYMBACT BpeMs OCaxIcHHs (uokya ¢ momouipio oxnoro PDADMAC.
CaBuroBbie yCHIIMsI, KOTOPBIC Pa3pymIaroT (HIOKYJIBI M/WIH CHUXKAIOT CKOPOCTH (DIOKYIISLUH,
CTAHOBSATCA JOMYCTUMBIMH MpU MNpUOAaBIEHUM HEHOHHBIX MOJUMEPOB WU HEHUOHHBIX
MOBEPXHOCTHO-aKTUBHBIX BEILIECTB.

[Tpo3padyHOCTh CyliepHATaHTa SIBISIETCS HE3aBUCUMOM OT CKOPOCTH OCQKICHHS, HO
3aBHCUT OT YpPOBHS JIO3UPOBaHUS KATHOHHOIO Imojmmepa. Jlpyrue (akTopsl, Takue Kak
TeMIlepaTypa, IUIOTHOCTb JKUAKOH KJIETOYHOM KyIbTypbl U BSI3KOCTh, OKa3bIBalOT
HE3HAUNUTEJIBbHOE BJIMSHHE Ha CKOPOCTh OCAXKIAEHUA WM MPO3PAYHOCTh cynepHaraHrta. Jlosza
PDADMAC, B uacTHOCTH, SIBiIeTCS (PyHKIMEH o0beMa KIIETOK, OOIIel IUIOTHOCTH KIIETOK
(>KU3HECITOCOOHBIX U HEXKU3HECIIOCOOHBIX KJIETOK), U KOHIEHTpPAlMUd CYOMUKDPOHHBIX YaCTHII
KJIETOUHBIX 00JOMKOB.

B ucrnonp3yeMoM TyT 3HAYEHUH, “HEMOHHBIH NMOJUMEpP” OTHOCUTCS K TUAPOPHIBLHBIM
MOJIUMEPaM, KOTOPHIE YCUIMBAIOT B3aUMOJICHCTBUS MEXAY MOJIEKYJIaMH, YCKOPSISl OCaK/JCHHE.
Henonnbie monmMepbl  BKIIOYAIOT, 03  orpaHudeHuit, nojudTwicHraukomn  (I197)
MalbTOAEKCTPaH, KpaxXMaJbl, METUJILEIUTFO03bl U IEKCTPaHBbl.

[ToBbIILIEHHBIE CKOPOCTH OCAXJIEHHs OBLIM JOCTUIHYTBHI B T€X ciydasx, koraa 130 wiun
JIEKCTPaHbl NPUOABISUIA B KYJIbTYPaJbHYIO CpPENy KJIETOK MIICKONUTAIOMIMX OJHOBPEMEHHO C
npubaBiIeHUEM KaTHOHHOTO MOJMMEPHOTO (IOKYJSIHTA, MIM Iocie Hero. Bwixon mpoaykra
3aBHCEI OT KOHUEHTpAalUMWM HEHOHHOIO MHOJIuUMepa, MoiseKyispHoro Beca IIOI, nopsaxa
npubasneHust HenonHoro nonumepa u PDADMAC (ognoBpemenHo wiu cHayana PDADMAC, a
3aTeM HEHOHHBIM MOJMMEp) W JUIUTENBHOCTH KJIETOYHON KYJbTYpPbl WU YPOBHS COJEPIKaHUS
00JIOMKOB B KJICTOUHOU KYJIbTYPILHON KUIKOCTH.

[1OT" 3000 mpurojeH s WCNONB30BaHUS B HMHTEpBajle 3HAYEHMH OT PaBHOIO WU
COCTaBIISIIOLIETO TIPUMEPHO 3 10 paBHOTO MIIM COCTaBIsIIONIEro rpumepHo 4,5% (mac./06.). 121
6000 npuroieH JuIsl UCTIOIB30BaHUS B HHTEPBAJIE 3HAUCHUH OT PaBHOTO WJIM COCTABJISIONIETO 2,5

% 1o paBHOTO WM cocTaBistomero npumepHo 3,5% (mac./00.). B omHoM BapuaHTe
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ucnoanenus, [19I" 3000 ucnonwpizyercss B KOHEUHON KOHILEHTpaluu, paBHoi 3% (mac./00.). B
apyrom Bapuante ucnonHenus, 131" 3000 ucnons3yercsi B KOHEYHOM KOHIEHTpAIUK, PaBHOM
15% (mac./06.). B ngpyrom Bapuwanre ucnonuenus, [I2I" 3000 ucmonb3yercs B KOHEUHOU
KOHIIEHTpaLuH, paBHOU 25% (Mac./00.).

B ucnone3yeMoM TyT 3HAueHHH, ‘“HEHOHHOE MOBEPXHOCTHO-aKTHBHOE BELIECTBO™
OTHOCHTCSI K OPraHMYECKUM COEIMHEHUAM, KOTOPbIE SABIAIOTCA aM(PuUIBHBIMY, YTO O3HAYAET,
4TO OHU COACPKAT KaK THAPOPOOHBIC TPYIIIBI, TAK ¥ THAPOPHIBHBIC TPYIIIBI, ¥ BKIOYAIOT, 0€3
orpanudeHui, canouH u Tputon X100. B omHoM BapuanTe ucnojHeHus, TputoH X-100
UCTIONB3YETCs IPU KOHEYHOU KOoHIleHTpauuu, paBHoit 0,05% (mac./00.).

HenonHbli mosmMep MOKET OBITh MpHUOaBICH caM WM B KOMOWHALMM C HEHOHHBIM
MIOBEPXHOCTHO-aKTUBHBIM BEIECTBOM. JI10001 M3 HUX MOXKET OBITH IPUOABICH OAHOBPEMEHHO C
KaTHOHHBIM TIOJIMMEPOM HJIM Mocje NMpuOaBiIeHUsl KaTHOHHOTO nosuMepa. HenoHHsle noauMep
U MOBEPXHOCTHO-aKTHMBHOE BELIECTBO 00a MOIYT ObITh NpuOaBleHBl OBICTPO, NPU BPEMEHU
npuOaBIIEHNs, COCTABJIAIOMEM | MUHYTY WM MEHBIIE.

[Tocne ocaxkaeHMs XJIONbEB (IEPBUYHOE OCAXK/ICHUE), OCBETIIEHHBIN CYIIEPHATaHT MOXKET
ObITh coOpaH. Jlns yBenMUYEHHs BBIXOJAa PEKOMOMHAaHTHOIO MPOLYKTa, (pJIOKYJIBl MOTYT OBITH
NOPOMBITEl WIH PECYCHEHIUPOBaHbl A yJAJIE€HUS JIOOBIX OCTATKOB PEKOMOMHAHTHOIO
npoaykra. Ilpuroansie pazbaBuTesn JUlsi IPOMBIBKH BKIIOYAIOT caxaposy, 1191, knerodnyro
KYJIBTYPaIbHYIO cpeay u OydepHbI coleBoil pacTtBop. B ogHOM BapuaHTe HUCTIOTHEHHUS,
pa3baBUTENb A NPOMBIBKU IpeAcTaBisger cobol 9% caxaposy. Dnokynsl U pa30aBUTeNb Ui
NPOMBIBKH IE€PEMELIMBAIOT B TEYEHHE INepHoAa BpeMeHH oT <l MuHyThl 10 60 MMHYT H
OCTaBIIAIOT JUISi OCAXKJECHUS B Te€YEHHE OT npuMepHo 1 uaca no 24 ugacos. Ilocie ocaxneHus
bnokyn (BTOPHYHOE OCaXKACHHE), OCBETJICHHBIM BTOPWYHBIA CyIEpHAaTaHT CcOOMpAIOT.
CynepHaraHThl OT MEPBUYHOTO W BTOPHUYHOI'O OCAXKIEHHH MOrYT OBbITb OOBEIUHEHBI WM
OUYHULIEHBI Pa3/IEIbHO.

OcCBeTJICHHBIM CyINepHAaTaHT MOXXET OBbITh coOpaH IIyTeM YAajeHHUsl CylepHaTaHTa
OTKa4yMBaHMUEM C TIOMONIbIO HACOCA WM IEKAHTUPOBAHUEM C MOCIENyIOel QpuiibTpaieil yepes
o0beMHBIH (QUIbTp, coxepxkaluii AMATOMOBYIO 3emito, a 3areM 0,2 MKM OTCeKarolui
MeMOpaHHbIH GUIbTp WM 1pocto 0,2 MKM OTCeKaromMi GUuibTp.

OuncTKy OT KaTHOHHOTO IOJIMMEPA MOKHO KOHTPOJHMPOBATh CIIOCOOAMHU, M3BECTHBIMU
CIEeNUAINCTaM, TAKUMH KAaK aHaIW3bl I8 KOHTPOJS TOKCHYHOCTH KJIIETOK MIICKOITHTAOIIUX;
aHayM3bl 1718 onpeaenenus uaruduposanus tpanckpunuun JHK wim PHK JAHK-nommmMepasoit
wid 0OpaTHOW TPAHCKPHIILUHU, U C IIOMOLIBIO AHAIM30B, ONPEISNAIOIMX TPAHCIALUIO Oerka
MPHK; u ciocobamu, ornrcanHbIMU B JaHHOM JIokymeHTe. Hampumep, ynaneane PDADMAC u3

IIPOMEXYTOUHBIX  MPOJYKTOB  IIpOllecCa OUMCTKH  PEKOMOMHAHTHOTO  OelKa  MOYKHO
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KOHTPOJIMpPOBaTe Mo  uHrHOuWpoBaHuto  ammmubukanuun JHK ¢ ucnonszoBanmem
KOJIMUECTBEHHON nonmmepasHoi uenHoi peakiyu (KIILP).

Kinerounas KyJbTypajibHasl )KUIKOCTb MOXET OBbITh MCIIOJI30BAHA HEIIOCPEACTBEHHO U3
OnopeakTopa WM OHAa MOXKET ObITh OXJaxIeHa nepen Quokynsuued. B mpeamoututensHOM
BapMAaHTE HCIOJHEHMs, MHTEpBaJl TeMIEpaTtyp s KIETOYHOW KYyJbTypalbHOH >KHIKOCTH
OrPaHUYEH 3HAYCHHUSAMH OT PaBHOI'O WJIM COCTaBJIAIOEro npumepHo 36 °C 1o paBHOrO WIM
cocrapisiiomero npumepno 20 °C. B gpyrom BapwaHTe HMCIOJHCHHS, KJICTOYHYIO
KYIbTYPaIbHYIO JKUAKOCTh OXJOKIAIOT [0 TEMIIEpaTypbl, pPaBHOM WJIM COCTaBISIOIEH
npumepHo 20 °C.

Hacrosimee nzo0perenue npeaycMarpubaeT crnocod c6opa peKOMOMHAHTHBIX OCITKOB MX
KJIETOYHBIX KYJIbTYP MIICKOIMTAOLMX. TUIIMYHBIE CII0COOBI, UCII0JIb3YEMBIEC B IPOMBIIIIJICHHBIX
npoleccax MpoAyLHUPOBaHUS PEKOMOUHAHTHBIX OETKOB B KYJIbTypax KJIETOK MJIEKOMHUTAIOIINX,
BKJIIOUAIOT MEPUOJAUYECKYIO KYIbTYPY, MOAMUTHIBAEMYIO U MNEPPY3HOHHYIO KYIBTYpPY.
[Mepuoanueckast KynpTypa HNPEACTABISICT COOOM MPEPBIBUCTHIA CIOCOO, B KOTOPOM KIICTKHU
BBIPAIIIMBAIOTCSI B IIOCTOSHHOM 00BEME NUTATENbHON Cpeibl B TEHEHHE KOPOTKOTO IepHoja
BPEMEHHU C MOCIEAYIOIIHUM MOTHBIM cOopoM npoaykra. COop MpoayKTa TUIIHYHO MPOBOIUTCS B
MOMEHT, KOT/Ia IOCTUTAETCsA MaKCHMAbHAS IIOTHOCTh KJIETOK (THIHYHO, 5-10x10° knetox/mn).
[ToanuTeiBaeMast KyapTypa IpeycMaTpuBacT OOJIFOCHYIO WJIM HENIPEPHIBHYIO 110/1a4y CPE/Ibl JUIsl
BOCIIOJTHEHMSI T€X KOMIIOHEHTOB Cpe/bl, KOTOpble ObulM u3pacxonoBaHbl. [lockonbky
NOJAMUTHIBAEMbIE  KYNbTYpbl MONYYarOT JAONOJHUTENBHBIE THUTATElIbHBIE BEHIECTBA HA
NPOTSHKEHHM pabodero LHMKIA, OHUM OONaJaloT MOTEHLUAJIOM JOCTHXKEHUs OoJiee BBICOKHX
3HAYEHMiT TIOTHOCTH KiteTok (>10-30x10° keTok/M) n Gostee BRICOKHX TUTPOB ITPOYKTOB, TI0
CPaBHEHHMIO C nepuoaudeckumM criocodom. [lpu nepdy3noHHBIX criocobax, TUITUUHBIE CTPATETHH
KPYIHOMACIUTA0HBIX TPOMBIIIJIEHHBIX KJIETOUHBIX KYJBTYp HAaIpaBieHbl Ha JIOCTHXKEHHE
BBICOKOH TIJIOTHOCTH KJIETOK, 60-90(+)x10° kierox/mn, korjga GHoMacca 3aHHMAET OT IMOYTH
nATUIeCATH 710 Oojiee 4eM IMOJOBUHBI 00bema peakTopa. s nepdy3moOHHBIX KyabTyp ObUTH
JIOCTHTHYTHI TPEJIETLHO BBICOKHE TUIOTHOCTH KIETOK, cocTtapisiomme >1x10% krerox/mm, u
MIPOTHO3UPYETCS BO3MOXKHOCTb MOJy4eHHs elle 00Jiee BBICOKUX IJIOTHOCTEH.

B ucrnons3yeMoM TyT 3Ha4eHUH, “Hentun’, “rnoiadnentuy’ u “0esoK” HCIONB3YIOTCS B
JTAHHOM JIOKYMEHTE B3aUMO3aMEHSIEMO U OTHOCSTCS K MOJIEKYJie, coJepKaliel 1Ba uiu 0osblie
AMUHOKHUCJIOTHBIX OCTaTKOB, COSJAMHEHHBIX JPYT C IPYroM NENTHAHBIMH CBS3AMH. [lenmTusl,
MOJMUIENTHABl U O€NKM Takke BKIIOYAIOT MoaupuKauuu, BKIOYas, 0€3 OrpaHHuYCHUM,
[JIMKO3WJIMPOBAHKE, TPUCOSAUHEHHE JUIUAOB, CylIb(aTHpOBAHNE, FAaMMa-KapOOKCHIMpPOBaHHE
OCTaTKOB  TJIYyTAaMUHOBOM  KHCJOTHI, TuapokcuaupoBanue u  AJlD-pubozunupoBanue.

[TonunenTuapl MOTYT MpeACTaBiIsATh HAy4YHbIH WM KOMMEPYECKHI HMHTEpeC, BKIIOYAs
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JIEKapCTBEHHBIE CpeAcTBAa Ha OenkoBOoM ocHoBe. IlomumenTuapl BKIIOYAIOT, B YMCIE MPOYETO,
aHTUTeNa, CIUTbIC Oenku M LUTOKWUHBL [lemruasl, nonunenTuasl U OCJKU IPOAYHUPYIOTCS
PEKOMOMHAHTHBIMU  KMBOTHBIMH  KJICTOYHBIMM JIMHUSAMHM C HCIOJB30BAaHHEM CIIOCOOOB
KJIETOYHBIX KYJIBTYp M MOryT OBITh Ha3BaHbl  “pEeKOMOWHAHTHBIMH  TENTUIAMH
“peKOMOMHAHTHBIMU TOJIHNENTHAAME W “peKOMOMHAHTHBIMH OenkaMu’”’. DKCIPeCCUpyeMBbli
Oenox  (OenkM) MOXET TPOAYHHMPOBATHCS BHYTPHKICTOYHO MIM CEKPETHPOBATHCS B
KYJBTYPalIbHYIO CPE/y, U3 KOTOPOH OH MOXET OBbITh BBIACICH W/WJIH COOpaH.

[TpuMeps! MONUINENTHAOB, KOTOPBIE MOTYT OBITH COOPaHBI C UCIOJIb30BAHUEM CIIOCOOOB
o0 M300pETEeHUI0, BKIIOYAIOT O€NKH, cojepiKalllie aMHHOKHCIOTHBIE MOCIe10BaTeIbHOCTH,
WJICHTHYHBIC WUIM B CYIIICCTBEHHOMN CTEIICHH MO00HBIC BCEMY WIIM YaCTH OJHOTO M3 CJICAYIOIINX
OcnkoB: ¢akrop Hekposa onyxonu (DPHO), nuramp flit3 (WO 94/28391), spurpomnostuH,
TPOMOOTOATHH, KanbUMTOHUH, [L-2, anrmomostun-2 (Maisonpierre et al. (1997), Science
277(5322): 55-60), nurann aktuBatropa peuentopa NF-xanma B (RANKL, WO 01/36637),
dakrop uHekposa omyxonmm (DHO)-pojacTeenusblil anonto3-uHaymupyrommii jmrasa (TRAIL,
WO  97/01633), THMYCHBIi  CTPOMANBHBIH JTUMQOINOITHH,  TPaHyJIOLUTAPHBIN
KOJIOHHECTHMYJIUPYOMIHHA dakrop, TpaHyIoMUTaAPHO-MaKpodaraabHbIi
KosnoHuecTumynupyromuid pakrop (GM-CSF, matent Actpanuu Ne 588819), daxtop pocta
MacTOUTOB, (hakTop pocra cTBONOBBIX KIeTOK (rmareHT CIIA Ne 6204363), smmnepMalibHBIH
¢axTop pocra, PakTOp pocTa KEpaTHMHOIMTOB, METaKApUOTHUECKUI (PaKTOp pocTa M Pa3BHUTHA,
RANTES, 4yenopeueckuit ¢ubpunoren-nonoousiii 6emok 2 (FGL2; Ne poctyma NCBI NM
00682; Riiegg and Pytela (1995), Gene 160:257-62) ropMoH pocTa, HHCYJIUH, HHCYIUHOTPOIIUH,
UHCYJIMHOIIOT00HBIE (PAKTOPHI pocTa, NapaTrOpMOH, HHTEPGEPOHBI, BKIIOYas a-MHTEP(EPOHBI,
y-unTepdepoH u koHceHcyc-uHTepdeponnl (mareHTsl CIIIA NoNe 4695623 u 4897471), daxrop
pOCTa HEpBOB, MO3rOBOH HelipoTpoduueckuil (HakTop, CHHANTOTAarMUH-TI0100HbIe Oenku (SLP
1-5), HeiipoTpoduH-3, TIJIIOKAroH, HHTEPIACHKUHBI, KOJOHHECTUMYIHUpYIOe (aKTopsbl,
TUMGOTOKCHH-[3, GakTop, MHTHOMPYIOMIMM JeiKo3bl, U OHKOCTaTMH-M. OmnucaHus OENKOB,
KOTOPBIE MOTYT MPOIYIIMPOBATHCS B COOTBETCTBHU CO CIIOCOOAMH 110 N300PETEHUIO, IPHBE/ICHEI,
Harpumep, B Human Cytokines: Handbook for Basic and Clinical Research, Bce Toma (Aggarwal
and Gutterman, eds. Blackwell Sciences, Cambridge, MA, 1998); Growth Factors: A Practical
Approach (McKay and Leigh, eds., Oxford University Press Inc., New York, 1993); u The
Cytokine Handbook. Vols. 1 u 2 (Thompson and Lotze eds., Academic Press, San Diego, CA,
2003).

JloTIOIHUTEIIBHO, CIIOCOOBI 10 M300peTeHut0 OyayT moJe3Hsl Uit cbopa Oenkos,
COJIep’KalliX BCH MJIM YacTh aMUHOKHCIOTHOW TIOCJIEIOBAaTENbHOCTH PEIENnTopa J1000ro us3

BBIIICYTIOMAHYTBIX OCJIKOB, aHTarOHMCTA TAKOTO PEIenTOopa UK JIH000ro M3 BHIIIEYIIOMSIHYTHIX
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OenkoB W/UaM  OENKOB, B CYUIECTBEHHOH CTENEHM TOJOOHBIX TaKUM pEIenTopaM HUIu
a”HTaroHucraMm. Takue peLenTopbl U aHTArOHUCTHI BKIIIOYAIOT: 00e (GopMbl perentopa ¢pakropa
Hekposa onyxonu (TNFR, obo3nauaembie xak pSS u p75, narenr CIHA Ne 5395760 u narent
CHIA Ne 5610279), peuentopsl unrepiaeiikuaa-1 (IL-1) (tunst 1 u 1I; matent EP Ne 0460846,
nateHT CIIA Ne 4968607, u marent CILIA No 5767064,), antaronuctsl perentopa IL-1 (mateHT
CIOA Ne 6337072), antaronuctsl wid uHruOuropsl IL-1 (marentsr CIIA NeNe 5981713,
6096728 u 5075222) peuentopsl 1L-2, penenropsr IL-4 (matent EP Ne 0367566 u natent CILIA
Ne 5856296), peuentopsr 1L-15, peuenrropsr 1L-17, penentopsr 1L-18, penentopsr Fc, penentop
rpaHyJIoLUTapHO-MaKpodaraabHOro KOJIOHUECTHUMYJIHPYIOIIETO dbaxrop, penentop
IPaHYJIOLMTAPHOTO KOJOHHUECTUMYIHPYIOETO (pakTopa, penentopel OHKOCTaTuHa-M U
¢axTopa, MHTHOMPYIOLIETO JEWK03, akTiBaTop peuenrtopa NF-kanma B (RANK, WO 01/36637 u
nateHT CHIA Ne 6271349), octeonpoterepun (mateHt CHIA Ne 6015938), peuentopst TRAIL
(Bimrouast peuentopsl TRAIL 1, 2, 3 u 4) u peuenTopsl, coaepkaiiue AOMEHbBI CMEPTH, TaKUe
kak Fas ninu armonto3-uaayupyommil pererntop (AIR).

Hpyrue ©Oenku, KOoTOpsle MOryT ObITh cOOpaHbl C MCIIOJIB30BAaHUEM H300pETEHMUS,
BKJIIOUAIOT O€NKH, coaepxkalllie BCE WM 4YacTh AMHUHOKHUCIOTHBIX MOCIEA0BATEIbHOCTEH
T(HepeHIMPOBOYHBIX AaHTUT€HOB (Ha3biBaeMblx CD-0enkaMu) MM UX JIUTaHA0B WM O€JKOB, B
CYIIECTBEHHOH CTETICHU IMOJIO0HBIX JIIOOBIM K3 HUX. Takue anTHUreHs! packpbIThl B: Leukocyte
Typing VI (Proceedings of the VIth International Workshop and Conference, Kishimoto,
Kikutani et al., eds., Kobe, Japan, 1996). Ilogoonsie CD-0enku packpbIThl B MaTepuaiax
nociueAyomux ceMuHapoB. [lpumMepsl Takux anturenoB Bxmouator CD22, CD27, CD30, CD39,
CD40 u ux nuranne! (murang CD27, murang CD30 u 1.1.). Heckonbko anturenoB CD sBisiroTCst
yieHaMu cemeiictBa pernentopoB ®HO, xoropoe Takke BrmouaetT 41BB u OX40. Jluranas
qacTo ABJAIOTCS wieHamu cemeiictBa @HO, kak B ciiyyae nuranga 41 BB u nuranga 0X40.

DepMEeHTATUBHO AaKTHBHBbIC OENKH WM UX JIMTaHIbl TaKXKe MOTYT OBITh COOpaHbI C
UCTIONB30BaHUEM m300peTeHus. [IpuMepbl BKIIOYAIOT OENKH, COJEpKalfe BECh WM YacTh
OJTHOTO W3 CJEMYIONMX OCTKOB WJIM WX JIMTAH/JIO0B WIN OCJNKOB, B CYIECTBEHHOW CTEICHU
MoJOOHBIX OJHOMY MX HUX: YJIEHBl CeMeHCTBa MU3MHTEIPUHOBOTO M METAJUIOMPOTEMHA3ZHOTO
nomera, Brkmodas — DOHO-anbbda-koHBepTUpyrOmWUd  depMeHT,  pa3iuuHble  KHHA3bl,
TITIOKOIepeOpo3nasa, CyMEepOKCHIMCMYTa3a, aKTHBAaTOp TKAHEBOTO IUIa3MHHOIEeHa, (PaKTop
VIII, daxrop IX, anmosumomnporenn E, anomumnonporenH A-I, rmobunsl, antaroHuct IL-2,
AHTUTPUIICUH ab(a-1, nuranasl 1I0O60T0 U3 BRILICYTTOMSIHYTHIX (PEPMEHTOB H MHOTOUYHCIICHHBIE
npyrue GepMeHThl ¥ UX JIMTaH/BL.

Tepmun “aHTUTENO” BKJIIOYACT CCHUIKM HA KaK TIJIMKO3WJIMPOBAHHBIC, TaK U

HCTJIMKO3WJIIMPOBAHHBIC I/IMMYHOFHO6YIII/IHLI JIO00T0  HM30THIIA WU noaxkimacca HWIHM HX
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AHTUTEHCBA3BIBAIOIIUN y4acCTOK, KOTOpbIE KOHKYPUPYIOT C MHTAKTHBIM aHTUTENIOM 3a
cneurduyeckoe  CBA3bIBAHME, €CIM HE  yKa3aHO MHOE, BKJIIOYas  YEIOBEUECKHE,
rYMaHU3HPOBAHHBIC, XUMEPHBIC, MyJIbTHCIICHH(PHICCKUE, MOHOKIIOHATbHBIC, TTOJUKIOHAIBHBIE,
M WX OJMIOMEphl WU AaHTUIEHCBs3bIBarOME (parMeHThl. OH Takke BKIIOYAeT OenKH,
UMEIOlINe AHTUTeHCBI3bIBAIOIINKI (parMeHT WM y4acTok, Takue kak Fab, Fab’, F(ab’),, Fv,
nuarena, Fd, dAb, makcutena, OZHOLCIIOYEYHBIC MOJICKYJIBI aHTHTEN, (PPAarMEHTHl y4acTKOB,
onpenenstomux kKomiuiementapHoctb (CDR), scFv, nwmarena, tpumarena, TteTparena u
MOJUNENTHBI, COJAEPKUE MO MEHbIeH Mepe 4YacTh MMMYHOTJIOOYIWHA, KOTopas SBISIETCS
JIOCTaTOYHOM JJIsl MPUIAHUS aHTHIE€HY CIOCOOHOCTU Crenu(pUYecKH CBS3bIBATH MOJUMENTHI-
MuieHb. TepMuH ‘“aHTUTEN0” BKIIOYACT, 0€3 OrpaHMYCHUN, MaTepUalbl, NPUTOTOBJICHHEIC,
IKCIIPECCUPOBAHHEBIC, CO3/JaHHBIC WJIH BBIICICHHBIC C WCIOJIH30BAHUEM PEKOMOWHAHTHBIX
CPEICTB, TAKUX KaK aHTHUTENA, BbIIEICHHbIE U3 KIETKU-XO0351HA, TPaHCHUIIMPOBAHHON C IENBIO
JKCIIPECCUU aHTUTENA.

[TpumMepsl aHTUTEN BKIIIOYAIOT, 0€3 OrpaHHYCHUN, MaTepUalibl, PACIO3HAIONINE JIFOOON
OJIMH W3 WM KOMOWHAIUIO OCJIKOB, BKIIIOYAs, 0€3 OTPaHWYCHHIA, BBINMICYTIOMSHYTHIC OCIKH
u/unu caegyromue anturensl: CD2, CD3, CD4, CDS, CDl1l1a, CDI14, CDI18, CD20, CD22,
CD23, CD25, CD33, CD40, CD44, CD52, CD80 (B7.1), CD86 (B7.2), CD147, IL-la, IL-IB, IL-
2, IL-3, IL-7, IL-4, IL-5, IL-8, IL-10, peuenrop IL-2, peuentop IL-4, penentop IL-6, penentop
IL-13, cydowsenununst penentopa IL-18, FGL2, PDGF-B n nx ananoru (cm. marents CIIA NeNe
5272064 u 5149792), VEGF, TGF, TGF-B2, TGF-BI, peuentop EGF (cMm. matent CHIA Ne
6235883) peuentop VEGF, daktop pocta renatouuToB, JIHUTaHA OCTEONPOTErepuHa,
uHTepdepon-ramma, crumyisitop B-mumponuros (BlyS, Taxke nzBecten kak BAFF, THANK,
TALL-1 u zZTNF4; cm. Do and Chen-Kiang (2002), Cytokine Growth Factor Rev. 13(1): 19-25),
komiuieMenT C5, IgE, onyxoneswiit anturen CA125, onyxonesbiii anturen MUCI, anturex
PEM, LCG (xkoTopblii IpeiacTaBisieT COOOW IeHHBIH MPOAYKT, IKCIPECCUPYEMBIH B CBS3U C
pakom Jierkoro), HER-2, HER-3, onmyxomnb-accoruupoBansbiii rnukornporenn TAG-72, anTurex
SK-1, omyxoJb-acCOIMUPOBAHHBIC DITUTONBI, KOTOPHIC MPHUCYTCTBYIOT C TIOBBIIICHHBIMH
YPOBHSIMU B CBIBOPOTKE IMAUEHTOB C PaKOM 000J0YHONM KUIIKU /WM TTOKETYA0YHOM Kele3bl,
paK-acCOLMUPOBAHHBIE SIUTONLI WM OENKH, IKCIpeccHpyeMble KIETKAMU DPAaKOB MOJOYHOMN
KeJesbl, 000/JOYHONW KHILKH, CKBAMO3ZHBIMHU KJIETKaMHM, KJIETKaM{ ITPOCTAThl, MOHKETYIOUHOM
JKeNe3bl, JIETKOTO W/WIM TMOYKH W/WIM KJIETKAaMH MEJaHOMbI, IJIMOMBI, WM HeHWpoOacToMBI,
HEKPOTHUYECKOW CepIALEBHMHON oryxosu, uHTerpuH anbda 4 Oera 7, unrerpun VLA-4,
unrerpunsl B2, penentoper TRAIL 1, 2, 3 u 4, RANK, nurang RANK, ®HO-a, moinekyna
aaresun  VAP-1, wmonexyna axare3uu snurenuaibHbiX  kietook (EpCAM), wmosekyna

Mexkinerounon  aaresun-3  (ICAM-3), anaresuH  JIGHKOUHTETPHUH,  TPOMOOLMTApPHBIN
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rmukonpotenH gp Ilb/Illa, Tskemas uenp cepaevyHOro MHO3WHA, mapatropmMoH, TNAPc2
(npexncrapnsiomuii  coboit  uuruburop Qaxropa Vlla-rkaneBoro ¢dakropa), MHC I,
kapuuHoaMOpuonansubiii  anturen (CEA), anbda-peronporenn (AFP), ¢akrop Hekposa
onyxomu (®HO), CTLA-4 (mpeacrapasronquii  coOoOW  HMTOTOKCHYHBIM — T-nmumdonmt-
acCOUMUpOBaHHBIN aHTHreH), peuentop Fc-y-I, HLA-DR 10 ©Oera, anturen HLA-DR,
CKJICPOCTHH, L-CelIeKTHH, pPeCIHpaTOpHO-CHHINTAIBHBIM BUPYC, BUPYC HMMYHOJS(pHIUTA
gyesoeka (BUY), Bupyc remarura B (HBV), Streptococcus mutans w Staphlycoccus aureus.
KoHkpeTHBIE TIpUMEpBl HM3BECTHBIX aHTHTEN, KOTOPbIE MOTYT TNPOAYLMPOBATHCA C
UCITOJIB30BaHUEM CIIOCOOOB IO HM300pPETEeHMIO, BKJIIOUAIOT, 0€3 OrpaHHyYeHHH, agaauMymao,
OcBarm3ymad, wHpIUKCHMad, abuumkcumad, amnemry3zymad, OamumHeizymad, OazumukcuMmad,
Oemumyma0, Opuakuaymal, KaHakMHyMal, HepToiau3ymMad meroi, HeTykcumad, KOHaTyMymal,
neHocyMad, 3Kynau3yMad, reMTy3ymad O30raMHMLHUH, roauMymad, HOpUTyMOMald THUYKCETaH,
nabeTy3ymald, Mamarymymad, MaTy3ymad, menonnzymad, MoTaBu3ymad, MypomoHa0-CD3,
HaTanu3ymad, HUMOTY3ymMad, odarymymad, omaimm3ymad, OperoBoMad, TaIMBU3YMao,
naHuTymymad, meMrymomad, Imepry3ymad, paHuOu3zymal, putTykcumad, poBennzymao,
TOLMIM3YMald, TO3UTyMOMad, TpacTy3ymad, yCTeKHMHymad, Bemosin3omald, 3adyTymMymad u
3aHONIUMYyMa0.

N300peTeHne Takxke MOXET ObITh HCIIOJIB30BAHO JUId cOOpa PEKOMOMHAHTHBIX CIUTHIX
OeNKoB, COAEpXallMX, Hanpumep, J0Oble U3 BBILEYNOMAHYTHIX OenkoB. Hampumep,
PEKOMOHHAHTHBIE CIUTHIE OEJIKH, COAEpIKALIUE OAMH U3 BBILIEYIOMAHYTHIX OEIKOB IIKOC TOMEH
MYJIbTHUMEPU3ALMK, TAKOM Kak JIeHIIMHOBas MOJHHUA, JBOWHHAas chnupainb, Fc-ydacTrok
UMMYHOTJIOOYJIMHA, WX B CYIIECTBEHHON CTENEHU 110100HbIe OEJIKU, MOTYT IPOYILIUPOBATHLCS C
WCITIOJIB30BAaHUEM CIIoco00B 10 m300perenuto. Cwm., Hampumep, W094/10308; Lovejoy et al.
(1993), Science 259:1288-1293; Harbury et al. (1993), Science 262:1401-05; Harbury et al.
(1994), Nature 371:80-83; Hakansson et al. (1999), Structure 7:255-64. K takum
PEKOMOMHAHTHBIM CITUTHIM O€JIKaM KOHKPETHO OTHOCSTCSE OCJIKH, B KOTOPBIX YUaCTOK PElenTopa
aBisieTcs: cauThiM ¢ Fe-ygactkom anTurena, Takue kak otaHeprenTt (p75 TNFR:Fc) m
oenarauent (CTLA4:Fc).

B nensix naHHOro u300peTenus, cpea KJIEeTOUHOH KynbTypsl IIpeacTaBisier cooii cpeny,
NPUTO/HYIO JUIS POCTA JKMBOTHBIX KJIETOK, TaKMX KaK KJICTKH MIJICKONHTAIONUX, B in Vitro
KJIETOYHOH KynbType. Perentypbl KIETOUHBIX KYJIbTYPAIBHBIX CpPEX XOpPOIIO H3BECTHBI
criendanucraM. THIUYHO, KIETOYHBIE KYJIBTYpalbHBIE CpeIbl COCTOSAT W3 Oydepos, couei,
YIJIEBOAOB, AaMUHOKHCIIOT, BATAMUHOB M CYILECTBEHHBIX MHKpO3JeMeHTOB. Cpena KJIETOYHON
KyJIbTYPBl MOKET COJICPKATh MM HE COZEPKaTh CHIBOPOTKY, NMENTOH W/miH Oenku. Pasnnunsle

MUTATCIIBHBIC CPCIbl ISl TKAHCBBIX KYJIbTYP, BKIKOYASA 66CCLIBOpOTO‘IHI>Ie n INATATCIIBHBIC
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CpeJibl OTPEAENIEHHOr0 COCTaBa, SIBJSIIOTCS KOMMEPYECKH TOCTYIMHBIMHU, HAIIPUMEP, MOTYT OBITh
UCIIOJIB30BaHbl JI00ass M3 WM KOMOMHAUMS CIEIYIOUIMX KIETOYHBIX KYJIbTYpalbHBIX CpE:
cpera RPMI-1640, cpena RPMI-1641, momu¢ummpoBannas mno J[lymsbekko cpepa Hria
(DMEM), munuManbHas oscceHuuansHas cpena Mrma, cpema F-12K, cpema Xoma Fl12,
monudunuposannas o MckoBy cpena Jyns6exko, cpena Makkos SA, cpena Jleit6opuma L-15 u
OecceiBopoTouHbIe cpeabl, Takue kak cepuss EX-CELL™ 300 (JRH Biosciences, Lenexa,
Kansas), B uwncine mnpouux. Kierouynas KynbTypajgpHas cpeiga MOXET OBITh JIOMOJHEHA
JTOTIONTHUTEIBHBIMA ~ WJIM  TOBBIIIEHHBIMM  KOHLIGHTpPAIIMSIMH  KOMIIOHEHTOB, TaKHX Kak
AMUHOKHCIIOTBI, COJIM, caxapa, BUTAMUHBI, TOPMOHBI, (aKTopbl pocTa, Oydepsl, aHTHOMOTHKH,
JMIMAIBI, MUKPOIJIEMEHTHI U T.I., B 3aBUCUMOCTH OT NOTPEOHOCTEH KYJIBTUBHPYEMBIX KICTOK
W/WITN JKENaTebHBIX TApaMeTPOB KJICTOUYHON KYJIbTYpHIL.

Knerounas kyneTypalibHas cpefa MoOXeT ObITh O€CCHIBOPOTOYHOHU, Oe30enKOBON H/Win
OecrienToHHOH. "becchiBOpoTOUYHAA" OTHOCHTCA K CpelaM KIIETOYHBIX KYJbTYp, KOTOphIE He
COJIEp’KaT CBHIBOPOTOK JKHMBOTHBIX, TaKMX KakK CBIBOPOTKa IUI0/a KOpoBbl. "bezOenkosas"
OTHOCUTCSI K KJICTOYHOU KYJIbTYpPaJbHOU CpE/e, HE COACpIKaiIeld HK30TEHHOTO JA00aBICHHOTO
Oenka, TaKOro Kak TpaHcgeppHH, Oenkosble ¢aktopsl pocta IGF-1 nnm nncynun. besbenkoas
cpeda MOKET COAEPKaTh WM HE COAEPKaTh MENTOHBL. “becnenToHHas" OTHOCHTCA K KJIETOYHOM
KYJBTYPaJIbHOH Cpejie, KOTopast HE COJICPKHUT DK30TCHHBIX OCIIKOBBIX THIPOJIN3ATOB, TAKUX KaK
I'MPOJIN3AThl )KUBOTHOTO M/MiHM pacTuTesibHoro Oenka. Knerounas KynbTypainbHas KHAKOCTb
Wi ToJ00Has TEPMHHOJNOTHS OTHOCUTCS K KIETOYHOM KyNbTypalbHOM cpene, KoTopas
COJIEPKUT, B UHUCTIE MPOUETO, )KU3HECTIOCOOHBIE U HEXKU3HECTIOCOOHBIE KIETKH MIEKONUTAIOIINX,
KJICTOUHbIE META0OJIUThI U KIIETOYHbIE OOJIOMKH, TaKHe KaK HYKJIEHHOBBIC KHMCJIOTHI, OCJIKH U
JIUTTOCOMBI.

[Ton kneTo4yHOi KyNbTYypol MM “KyJIbTYypoH” MOApa3yMeBaeTCs POCT M Pa3sMHOXKEHHE
KJIETOK BHE MHOTOKJIETOYHOTO OpraHM3Ma WIM TKaHW. [IpurosHbie yCIOBUS KyJNbTUBALMH IS
KJICTOK MIJICKOTIMTAIONINX HM3BECTHHI criennanuctam. Cwm., Hampumep, Animal Cell Culture: A
Practical Approach, D. Rickwood, ed., Oxford University Press, New York (1992). Knetku
MJIEKOTIMTAIOLINX MOTYT KYJbTHUBHPOBATHCSA B CYCHEH3UM WJIM NPUCOEAUHEHHBIMH K TBEpAOH
MOJUI0’KKE. BHOPEeaKkTOphbl ¢ MCEBAOOKUKEHHBIM CIOEM, OMOPEaKTOphl C IMOJILIMU BOJIOKHAMH,
poJinep-IakoHbI, KauyaiouHbIe KOJOBI Wi OMOPEaKTOPHl C MEPEMEITUBAEMBIM PE3EPBYAPOM, C
MHUKPOHOCUTENIAMH WM 0e3 HHUX, M paboTaioniye B IEPHOJMYECKOM, TOIMUTHIBAEMOM,
HENPEPLIBHOM, I0JYHEHIPEPHIBHOM WIH NEp(Yy3HOHHOM pPEKHUME, ABISIOTCS JOCTYHHBIMHU JUIS
KYJIBTYP KJIETOK MJIEKOIUTAIOIIUX.

Krnetkn MIIeKOMUTAIONINX, TaKWe Kak KJICTKW sSMYHUKA KuTaBhickoro xomsuka (CHO),

MOTYT KyJIbTHUBHPOBATHCS B KyJIbTYpax Majloro MaciTada, TakuX Kak, HalpuMep, B KIETOYHBIX
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KynbTypax oT 100 mia no kpynmHoMacITaOHBIX, TaKMX KaK CHCTEMBbl C pa3MepoM KYyJbTyp B
TBICSIUM M JIECSITKU THICSY MUIUTHIUTPOB, AJS KIMHUYECKOTO M IIPOMBIIIICHHOTO IIPOU3BOJICTBA
OCNKOBBIX TEPATIEBTUYCCKUX CPEJICTB.

Knerounsle  nuHMM  (TakKe  Ha3bIBaeMble  “KJIETKH-X031€Ba”’)  T'€HETHYECKH
MOTUGHUIMPYIOT Uil SKCOPECCHH TOJMIENTHIA, TPEICTABIMIOUIET0 KOMMEPYECKHH HIIH
Hay4yHbId uHTEepec. KieTounple JIMHUM TUITUYHO [TOJIYYAI0T KaK s/l MTOKOJCHUH, TPOUCXOASIINX
OT TEPBUYHON KYJBTYPbI, KOTOPBIE MOTYT T[OAJICPKHUBATECS B KYJIbTYpe B TCUCHUE
HEOTrpaHUYEHHOTO BpeMeHHU. |'eHeTnueckas MoAHQUKaIUs KICTOUHBIX JUHUM MpeIycMaTpUBaeT
Tpancexkuuo,  TpaHchOpMalMI0  WIM  TPAHCAYKUUIO  KIETOK  PEKOMOMHAHTHBIMU
MOJUHYKJICOTHIHBIMH ~ MOJICKYJIAMH  W/WIM  APYTHE  M3MCHEHHWs  (HAampuMep, [yTeM
TOMOJIOTHYECKOUW PEKOMOWHAIIMY M TCHHOW aKTUBAIMH WU CIUSHUS PEKOMOMHAHTHOM KJICTKH C
HEPEKOMOUHAHTHON KJIETKOM), 4TOOBI BBI3BATh IKCIIPECCUIO KIIETKOM-XO3UHOM JKeIaTeNbHOrO
pexoMOuHaHTHOrO mnonunenTuaa. CrnocoObl M BEKTOPBl A TEeHETHHeCKOH MOoauduKaluu
KJICTOK W/WJIMA KICTOYHBIX JHHHANW C UEIBIO JKCIPECCHH TIOJNMITCNTH/IA, IPEICTABISIONICTO
WHTEPEC, XOPOIIO M3BECTHHI KBATH(HUIMPOBAHHBIM CIICIIHAINCTAM B JTAHHOW 00JAaCTH TEXHUKH;
Harpumep, pasnnyHble MeToauku onucansl B Current Protocols in Molecular Biology. Ausubel
et al., eds. (Wiley & Sons, New York, 1988 u exexBapTaibHble 00HOBIeHHs); Sambrook et al.,
Molecular Cloning: A Laboratory Manual (Cold Spring Laboratory Press, 1989); Kaufman, R.J.,
Large Scale Mammalian Cell Culture, 1990, pp. 15-69.

[upokuii crIeKTp KIAETOYHBIX TUHUH MIEKONUTAOMIUX, IPUTOAHBIX [IJ1s BBIPAILIMBAHUS B
KYJIBTYpE, AOCTYIIEH OT AMEPHKAHCKON KOJUIEKLIUH TUIOBLIX KyJibTyp (American Type Culture
Collection, Manassas, Va.) © KOMMepYECKHMX IOCTaBIMKOB. I[IpuMepsl KIETOYHBIX JMHUMN
MJICKOTTUTAIONINX, IIMPOKO HCITOJNB3YEMBIX B MPOMBIIIICHHOCTH, BKIouaior VERO, BHK,
HeLa, CVI (Brirouas Cos), MDCK, 293, 3T3, MmuenoMHubie KjieTouHble TUHUH (Harpumep, NSO,
NSI), PC12, knerku WI38 u knetku suuHuka kutaiickoro xomsuka (CHO). Knerku CHO
ITHPOKO WMCIIOIB3YIOTCS JUIS TTPOTYIIUPOBAHUS CIIOKHBIX PEKOMOHHAHTHBIX OCJIKOB, HAIPUMED,
IUTOKMHOB, (hakTOpoB cBepThiBaHUS KpoBH M aHTuTen (Brasel ef al. (1996), Blood 88:2004-
2012; Kaufman er al. (1988), J. Biol Chem 263:6352-6362; McKinnon et al. (1991), J Mol
Endocrinol  6:231-239; Wood et al. (1990), J. Immunol. 145:3011-3016).
Huruapodonarpenykraza (DHFR)-nedguutabie myrantabie knerounsie juaun (Urlaub et al.
(1980), Proc Natl Acad Sci USA 77: 4216-4220), DXB11 u DG-44, sBnsw0TCs KeNaTeabHBIMU
avuHuAME  KieTok-xo3sieB  CHO  BenexnctBue  sddextuBHoit  DHFR-cenexkrtupyemoit  u
aMIUTHPUIMPYEMON CHCTEMbI TEHHON JIKCIPECCUH, MO3BOJSIONIEH AOCTHYD BBICOKOTO YPOBHS
JKCTIpeccu peKoMOMHAaHTHOTrO Oenka B 3Tux kKietkax (Kaufman R.J. (1990), Meth Enzymol

185:537-566). Kpome TOro, Takue KJICTKH YAOOHBI JUJI TPOBEACHHUS MAHUITYJISIIIUNA B BUJC
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NPUKPETTIEHHBIX WM CYCHEH3MOHHBIX KYIbTYP M JEMOHCTPUPYIOT OTHOCHUTENBHO XOPOUIYIO
reaeTuyeckyro crabmwibHocTh. Kietkn CHO u 6enku, pexkoMOMHAHTHO SKCIIPECCUPYEMBbIE B HUX,
OBUIM [IETATBHO OXapakTEPU30BAaHBI W Pa3pEIICHBl i TPHMCHCHHUS B KIMHUYECKOM
KOMMEPUYECKOM MPOU3BOACTBE FOCYIaPCTBEHHBIMU PETYIUPYIOLUMHI OPTaHaMHU.

XOTsl TepMHHOJIOTHS, HCIIONIb3yeMas B JaHHOM 3asBKe, SBIAETCS CTAHAAPTHOM [1uid
JaHHOW 0O0JacTH TEXHHKH, OIPEIEICHUS OIPEACICHHBIX TEPMHHOB IPHUBEACHBI B IaHHOM
JOKYMEHTE JUIsl 0OCCIICYCHUSI YETKOCTH U ONPEACICHHOCTH 3HAUYCHUH B popMylie H300peTCHHSL.
Enunuiiel u3mepeHus, npeuKchl U CUMBOJIBI MOTYT OBITh NPHUBEACHBI B (popme, NPUHSITON B
cucreme eaunull CH. MHTepBalbl YMCIEHHBIX 3HAYEHWUM, YKa3aHHbIE B JIAHHOM JIOKYMEHTE,
BKJIIOYAIOT YHCIICHHBIC 3HAYCHUS, OTPAHHYMBAIONINEC MAHHBIA WHTCPBAN, W BKIIOYAIOT W
OXBATHIBAIOT KaXJIOC IMCTOYUCIICHHOC 3HAYCHWE B yKa3aHHOM wHTepBane. Ecim He ykazaHo
WHOE, TepPMUHBI B €IWHCTBEHHOM 4Hclie (B AHTIUICKOM TeKCTe — C HEOMpeIeNeHHBIMU
apTUKIIAMU “a” WM “an”) JOMKHBI UCTOJKOBBIBATHCS KaK O3HAUaIoLIUE “No MEHbIIEH Mepe
OJIMH U3”. 3arojJOBKU pa3/ieoB, UCIOJIb3YEMbIE B JaHHOM JOKYMEHTE, NPUBOJATCSA TOJBKO C
OpPraHW3AIMOHHBIMH [CJSMH M HE JO/DKHBI PAacCMaTPUBATHCA KAK OrPAaHWYUBAIOIIHC
ONUCHIBAEMBIN MpeaMeT u3odpereHus. CrocoObl U METO/IbI, OMUCAHHBIE B JAHHOM JOKYMEHTE,
OCYIIECTBISIOTCA B OOILEM B COOTBETCTBUU C OOBIYHUMH CIOCOOaMH, XOPOILO H3BECTHBIMH
CICIMAINCTAaM, W ONHCAHBI B PA3JIMYHBIX OOMMX U 00Jee Y3KOCTICIM(PUICCKUX CCBUIKAX,
MIPUBE/ICHHBIX U O0CYXJIaeMbIX B JJAHHOM OITMCAaHWH, €CJIM HEe yka3zaHo mHoe. CM., Hampumep,
Sambrook et al. Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (2001), u Ausubel et al., Current Protocols in
Molecular Biology, Greene Publishing Associates (1992) m Harlow and Lane Antibodies: A
Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990). Bce
JOKYMEHTHI HJIM 4YacTH JOKYMEHTOB, YIIOMHUHAaeMBIX B JAaHHOM 3asBKe, BKIOYas, 0e3
OTpaHUYEHHU I, MATEHTHI, IATEHTHBIC 3asBKHU, CTAThbH, KHUTH U OOIIHEe PYKOBOACTBA, HACTOSIIUM
TIPSIMO BKJTFOUEHBI CIOJIA B KAYE€CTBE CCHUIOK.

Hacrosmee wu3o0peTeHne HE JODKHO OrpaHUYMBATBCS B 00bEeME KOHKPETHBIMU
BapHaHTAMU HCIIOJHEHUS, ONMUCAHHBIMU B JAHHOM JAOKYMEHTE, KOTOpbIE MpeAHa3HauYeHbl JUIs
UCTIONB30BAHUS B  KAueCTBE OTJAEIBHBIX  WJUTIOCTPAlMil  HMHIVBUAYAJIbHBIX  ACIEKTOB
n300peTeHus, ¥ (YHKIMOHAJIBHO 3KBUBAJCHTHbBIE CIMOCOObI M KOMIIOHEHTHl HE BBIXOIST 3a
npeaensl o0bemMa u3o0pereHus. J[eWCTBUTENBHO, pa3jiudHble MOAUPUKAIIMN N300pETCHUS, B
JOTIOTHEHHE K TIPEJICTABICHHBIM M OIMCAHHBIM B JAHHOM JOKYMEHTE, OyAyT O4eBHIHBIMH JUIS
KBATM(ULMPOBAHHBIX CIEUUAIMCTOB B JAaHHOW O0O0JACTH TEXHUKU M3 MPEAIIECTBYIOMIETO
ONMCAaHUA U COIPOBOXKIAIOUINX uepTexeil. IIpeanonaraercs, uto Takue MoaupUKaIUM BXOJST B

00BeM NMPUIIOKEHHON (HOPMYIIBI H300PETCHUSL.
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[TPUMEPBI

[Tpumep 1

JlaHHBIN DKCHEPUMEHT CpPAaBHMBACT IIpENapaThl IUAUIMIIAMMETUIAMMOHUS XJIOpUJa
(PDADMAC) ¢ pa3HbIM MOJEKYJSIPHBIM BecOM I (JIOKYJUPOBAHUS KYJIbTYpalbHOU
’KHUJIKOCTHU KJIETOK MJIEKONUTAIOIUX U IPOBEJCHUS CPAaBHEHUS MX BPEMEH OCaKICHUSI.

Knerku CHO, »skcrnpeccupyionme peKOMOWHAHTHBIC MOHOKJIOHAJIBHBIC aHTHTEIA,
BBIpamuBayin B Ouopeakropax odvemom 2000 5 B moAnUTHIBAGMOW KyJNbType B TedeHUe 15
nHel. KneTouHyrwo KynbTypabHYIO KHUAKOCTH oxjaxaanun ao 10 °C mepea TeCTHpOBaHUEM.
CepHro Bpamarommxcs Koiad HamoJHIU 1 J1 KIEeTOYHOH KYJIbTYypadbHON XKUIAKOCTH B KaXKIAYIO
ko0y. PDADMAC mnocrasnsuics B Buze 20% (mac./00.) xuakoctu (Sigma Aldrich, St. Louis,
MO), u paGouuii MAaTOYHBIA PACTBOP, HCIONB3YEMBIN BO BCEX ITHX IKCIICPHUMCHTAX, TOTOBUIH
nyreM pas0aBieHus ouuieHHOH Bomoit A0 10% (mac./06.). PDADMAC ¢ MoneKyIsipHBIMU
Becamu 100000-200000; 200000-350000; u 400000-500000 npudaBisaiy B Kaxayr Koiady o
KOHe4HOM koHueHTpauuu ot 29 10 86 nr PDADMAC Ha o0111y10 IJIOTHOCTh KIIETOK. PacTBOpSI
PDADMAC mnpubaBisiiM HENpEpPhIBHO B TE€YCHHE NPUMEPHO | MUHYTHI M MHKYOMPOBAJIH B
TedyeHue 15 MuHyT ¢ nepememuBanueM npu 70-80 06./muH. npu 10 °C. XnonesM mo3BOJISIN
OocaXJaTbcs MpH TEMIEparype OKpyXarolled cpenbl. DTOT MaTepual HCHONb30BalU s
OTIpE/ICIICHUS] BPEMEHU OCAXKIACHMS.

Bropyio noanuThIBacMyl0 KyJIbTYPY BBIPALIMBAIM B PpEaKTOpe Il OJHOPAa30BOIO
ucrionb3zoBaHusg Ha 1000 n1 B TeueHue 15 nuel. Kierounas KymnbTypaibHas >KUIKOCTD
noanepxkuBaiach mnpu Ttemmeparype ok.36 °C. Cepuro Bpamaroumxcsd KOJIO HamOJHIIU
KJIETOUHOM KyJIbTypalbHOH kujkocTeio 1o 1 1 B kawayio konby. PDADMAC ¢
MosiekyssspHbIMu - Becamu  <100000, 100000-200000; 200000-350000; u 400000-500000
npubaBIsIM B KaXAYI KOJOYy 10 KOHEUHOW KoHueHTpauuu oT 25 1o 76 nr PDADMAC Ha
o0y miaoTHocTh kieTok. PactBopsl PDADMAC npuGapisiii  HENpPEpbHIBHO B TEUYEHHE
npuMepHO | MUHYTHI U MHKYOUpOBalu B TeueHue 15 MuUHyT, ¢ nepememuBanueM npu 70-80
00./MuH. Tipu Temmeparype ok. 36 °C. XIIOmbsSM TO3BOJISTH OCAXKJATHCA TPU TeMIepaTrype
OKpY)Karollel cpelibl. DTOT MaTepHall UCTIOIb30BAIN Ul ONIPEAEIICHHS MyTHOCTH.

OO0uyr0 IUIOTHOCTh KIETOK ONpenessid IyTeM CYMMHUpPOBaHMs oOLero vucia
KM3HECTIOCOOHBIX KJIETOK C OOIIMM YHCJIOM HEXKHM3HECIOCOOHBIX KJIETOK, M3MEPEHHBIM IO
VCKJTIOUEHHIO TPUIIAaHOBOTO CHHEr0 ¢ MCIOJIb30BAaHUEM CHETHMKA U aHanuzaropa kiaetok Cedex
(Roche Innovatis AG, Indianapolis, IN). ®nokyaupoBaHHBIE pacTBOPBI 3aTEM IEPEHOCHIIH B
CTEKJISIHHBIE TpajlyMpOBaHHbIE LWIMHIAPBL Ha | JI A ONpeneneHuss CKOPOCTU OCaXIACHMS

yrnakoBaHHbBIX oKy, [lokazanusi cUUTHIBANN ¢ MHTEpBajJaMu 15 MUHYT B TeueHue 90 MUHYT U
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OTHOCUTEJBbHBIN 00beM (IOKYISIIUU paccuuThiBai Kak O0beM ocaxaeHHBIX Giokyn/O0mmit
o0Bem.

CynepHatanT yAasuld U3 OCAKIACHHOM (DIOKYJIMPOBAHHOW KJIETOYHOW MAacChl ITyTeM
NEKaHTUpOBaHus ¢ mnociaeayomuM ¢uibtpoM 0,2 MKkM. MyTHOCTH HM3MEPSIH € HNOMOUIBIO
typouanmerpa 2100P (Hach, Loveland, CO).

@urypsr 2A u 2B nokaseiBarot, 4o (uokymsiuus ¢ nomonipio PDADMAC, umeromiero
cpennuit MoJiekyssipHbiii Bec Oosee 200000, Ho menee 500000, obecrieunBacT ONTHMAIBHOC
BpeMsl OCaXJEHUS ¥ Mpo3payHOCTh no cpaBHeHU0 ¢ PDADMAC co cpeaHuM MOJIEKYJISIpHBIM
BecoM MeHee 200000.

[Tpumep 2

DTOT OIKCHEpHUMEHT cpaBHuBaeT komuwdectBo PDADMAC, HeoOxomuMoro Juis
GbIOKyIUpOBaHUs KYIbTYPAJIbHON JKUJKOCTH KIETOK MJIEKOMUTAIOLIErO, 3KCHPECCUPYIOLIHX
PEKOMOHMHAHTHOE aHTHTENO U3 MEJKOKIETOUYHOM JUHHMH, TaKOW KaK TUIUIOMAHBIE KIIETKU, U
KPYITHOKJICTOYHOW JIMHUA, TAKOW KaK TCTPATUTONIHAS KIICTOUHAS JIMHHUS.

JIMTUIONIHYIO U TETPAIJIOUTHYIO KJICTOYHBIC JIMHUH BBIPAIIMBAIH, KaK OMUCAHO BBIIIIC.
Ceputo Bpalllaloluxcsi KOMO HAMOMHAIOT 1 1 KJIETOYHOM KyIbTypanbHON KHAKOCTH B KaXKAYIO
K00y OT KaXJI0# U3 AUIIOUIHOU M TETPAIUIONIHON KyIbTyp. B NaHHOM SKCIeprMeHTe U BCex
MOCJICIYIOLINX IKCIICPUMEHTAX, €CIIM HE yKa3aHo uHoe, ucnoib3oasics PDADMAC, umeromuit
cpeanuit MmosiekysisapHbiil Bec ot 400000 1o 500000. PDADMAC npubapisiiim B KaXIYI0 KOOy
10 KOHEUYHOU KOHILIEHTpaluH, yKa3aHHo! B Tabnuue 2. O01y10 MIOTHOCTh KIETOK ONpeaesiiy,
KaK OITMCAaHO BBIILIE.

Tabnuna 2. Koneunsle koHnenTpaimu PDADMAC nnst uruion/THOH M TeTparuion/HOM

KYJIbTYp
Tun xinerox Kouneunas xonuentpanus PDADMAC
Knerku pazmepom 15-20 Mxwm, 11 nr Ha o0H1YIO IIIOTHOCTE KIIETOK
TaKHe KaK JIUTIIIONTHBIC KIICTKH 18 mr Ha OOIIYIO MIIOTHOCTh KJIETOK
25 nr Ha oOHIYIO IJIOTHOCTh KJIETOK
30 nr Ha O0HIYIO TUIOTHOCTh KJIETOK
Knerku pazmepom 21-24 Mxwm, 29 mr Ha OOHIYIO IIJIOTHOCTh KIJIETOK
TaKHE KaK TETPATUIOMAHBIE KIIETKH 43 1r Ha oOUIYIO TUNIOTHOCTh KIIETOK
57 nr Ha O0MIYIO TUIOTHOCTH KIIETOK
71 nr Ha o0ILLYIO IJIOTHOCTh KIETOK
86 nr Ha 001IYIO TJIOTHOCTD KJIETOK
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PactBopst PDADMAC nipu6aBiisiiiu HeNpephIBHO U IEPEMEIINBANIH, KaK OIHCAHO BHIIIE.
XJ101IbSIM [IO3BOJISUINA OCAXKAATHCA IIPH TEMIIEpAType OKPYKaloLIE cpenbl.

@noKyIMPOBAHHBIE PACTBOPBI 3aTEM IEPCHOCHIIM B CTEKISHHBIC T'PayHpPOBAHHBIC
LUWIMHIPB Ha 1 71 171 onpeneneHusl CKOPOCTH OCAaXKIEHMs yrakoBaHHBIX ¢uiokyin. [loxazanus
CUUTHIBAIM ¢ HHTepBaiaMH 15 MuHYT B TeueHue 90-120 MUHYT M OTHOCUTEIBHBIM O0BEM
(IIOKYIISILIUM PACCUUTBIBAIM, KaK OIIMCAHO BBIIIC.

®urypsr 3A nokaseiBaioT, 4to (Qrokyssiusa ¢ nomoipilo PDADMAC B KOHIEHTpAUU
25 nr Ha of11ee KOJTMYeCTBO KJIETOK o0ecnedrBaia HauMEHbIIEee BpeMs OCaKICHUS.

®durypa 3B nokassiBarot, uto dhaokymsanus ¢ nomombio PDADMAC B xoHIEHTpauu 57
T Ha 001Iee KOJIMYECTBO KJICTOK 00ECIICUunBAIa HAMMCHBIIICE BPEMS OCAKICHHSL.

[Tpumep 3

JlaHHBIN SKCHEpUMEHT HccaenoBan BausHue diaokynsauuu ¢ nomombio PDADMAC nns
KJIETOYHBIX KYJIBTYp, MPOAYLMUPYIOIINX BBICOKHE YPOBHH JIAKTaTa W/WIM UMEIOIUX BBICOKYIO
IUIOTHOCTD KIIETOK.

Knerku CHO, »sxcnpeccupyroiiue peKOMOMHAHTHOE MOHOKJIOHAJIIBHOE AHTHUTEIIO,
BhIpaIlBAIM B OMOpEaKTop A1 OJAHOPA30BOro ucnoib3oBaHus Ha 1000 1 B Teuenue 14 nueit.
Knetounas kynbTypajibHas >KUAKOCTb HAXOAMJACh MpPH TeMIepaType OKpYXKarolled cpeasbl.
Yerslpe Bpamarongecs: KojaObl HANOMHUIM 1O | J1 KIETOYHOM KYyJIbTypajibHOW JKMJIKOCTH B
Kkaxayro konoy. Ilepen npudasnennem PDADMAC, B kax/1y10 kon0y BBOAMIIM OJIHOM nopiiuei
3 r/n, 6 r/n unu 9 r/n DL-nakrata Na, B koHuenTpauun 60% (mac./mac.) (Sigma Aldrich, St.
Louis, MO), uinu He BBOAWIU JIaKTaT JUIst KOHTposs. 3ateM npudasisiin PDADMAC B kaxyto
K00y /710 KOHEYHOW KOHIIGHTpamuu 25 nr/o0Iiyro TUIOTHOCTh KJIETOK (MaTO4YHBIM pPacTBOP
PDADMAC, kak onucaHo Bbite). OOnIyio MiIOoTHOCTh KJIETOK OTIPEICISUIH, KaK OMUCAHO BHIIIIE.

PDADMAC npu0aBisyld HENpEepbIBHO IIpU TEMIEpaType OKpYXawlueil cpeabl H
nepeMelluBalid, Kak omnucaHo Beimie. @rokylaM 3aTeM  MO3BOJSUIM  OCAXIAThCS  TIPH
TEMIIEPaType OKPYKAKOIIECH CPE/IbI.

@®OKYJIMPOBAHHBIE PACTBOPHI 3aTe€M IMEPEHOCWIM B CTEKJISIHHbIE TI'pajlyHMpOBaHHbBIC
HUWIMHIPBL HAa | 11 U1 oTipesiesieHus] CKOPOCTH OCaXKIEHUs yrakoBaHHBIX ¢uiokyn. ITokazanus
CUMTHIBAIM C Pa3IUYHBIMU MHTEpBalaMu BpeMmeHH B TeueHue 1500 MUHYT U OTHOCUTENbHBIM
00BbeM QUIOKYNAIHNN PACCYUTHIBAIH, KaK OMKUCAHO BBILIE.

Bropyro mnopmuio kierounod KynbTypel CHO BepamuBasiu B OHOpeakTope s
oJHOpa3oBoro ucnoip3zoBanus Ha 1000 1, B nepdy3uoHHON KynbType B TeueHue 20 aHEi.
Knerounsrii OynboH OXJIaXJaJId 10 TeMIlepaTypsl okpyxatouiei cpenst. Ilepen npubasienuem
PDADMAC, xnerounsli OynboH pazbasisiim 10 25%, 50% u 75% cpenoit kiaeTouHOM

KynbTyphl. Kiterounslii 6yab0H ¢ ynmakoBaHHBIM 00beMOM KieTok 44% He pa3daBisuin nepen
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npudaBnenneM PDADMAC. Koneunas xonuedtpauuss PDADMAC cocraBnsana  25-26
r/o61ryio mwioTHocTh Kietok. Ckopocts npubdasnenns PDADMAC cocrasisiia oK. | MUHYTHI,
C IIEpEMEIIMBAHUEM U OCAKACHUEM IIPU TEMIIEPAType OKPYXKaIOIIEH Cpeibl, KaK OIMCAHO BBILIE.

@DOKyNIUpPOBAHHBIE PACTBOPHI 3aTe€M NEPEHOCWIH B CTEKISHHBIE TI'paJlyHpOBaHHbIC
UWIMHAPHL Ha | J1 UIs onpeseNieHusl CKOPOCTH OCAXIEHHs yrmakoBaHHBIX (iokyin. IToxazanus
CUMTBIBAIM C Pa3IMYHBIMM HMHTEpBaJaMu BpeMeHM B TedeHue 1400 MUHYT U OTHOCHTEJIBHBIN
00beM (IIOKYISIIY PACCUYUTHIBAIN, KAK OITUCAHO BBIIIC.

®durypsl 4A 1 4B nokaspIBalOT, YTO CKOPOCTH OCAXKIACHHUS 3HAUUTEIIBHO CHUIKAKOTCS IS
IIPOLIECCOB  KYJIBTHUBAIIMKM KIETOK, HMMEIOUIMX BBICOKME YPOBHM Jakrara (>2-3 r/1) w/mwim
HPOAYLHPYIOUINX BBICOKHE INIOTHOCTH KJIETOK OMOMACCHI (yakoBaHHbIH 00beM KieTok >10%).

[Tpumep 4

JlaHHBIN SKCIIEPUMEHT CpPaBHUBAET BpEMEHa OCAXIEHUS Ui Pa3HbIX pa3daBuUTenei,
ucnons3yembix B komOunaiuu ¢ PDADMAC.

Knerku CHO, »sxkcopeccupyrone pekoOMOMHAHTHOE MOHOKJIOHAIBHOE aHTHUTEIIO,
BhIpamuBaId B OuopeakTope Ha 1000 J1 A7 0THOPA30BOTO WCIOIB30BAHUS B MEPPy3HOHHOM
KynbType B TeueHue 18 nueil. Knerounsrii OynboH [Hs 16 gocraBisuics s HpOBEAEHHS
ucnelTaHuil npu Temneparype 36 °C U oxJaxzaancs 00 TEMIEPATypbl OKpYKarouleil cpenbl B
teueHue 2,5 wyacoB mnepen ¢uiokyasinuen. IlpubasneHne u oCaxk/ICHHE TPOBOIUIN IPU
temneparype oxpyxaromieid cpeipl. Ilepen npubasnenuem PDADMAC, knertounsiii OyiboH
pas3baBmsuin 10 67% pa3auYHBIMU pa30aBUTEIAMH. Y POBEHb COACPIKAHUSA JIAKTaTa COCTaBIII 5
/1. ckopocth npudasaeHnss PDADMAC — ok. | MUHYTHI ¢ IEpHOAOM HHKYOauu 15 MUHYT nipH
75-85 006./mun. Marounsiii pactBop PDADMAC rorosusu ¢ koHientparmeit 10% (mac./06.) u3
HCXOJIHOrO MaTodHoro pactBopa 20% (mac./00.) ¢ MOMONIBIO OYUINEHHON BOJjbL. KoHeuHas
koH1eHTpauuss PDADMAC coctapisna 25 nr/o0uyro IIOTHOCTh KJIETOK. XJIOMbSIM MTO3BOJISIIH
OCaX/IaThCS IIPH TEMIIEPATYPE OKPYXKaromIel cpebl.

["oToBunu ceputo pazbaBuTeneil; KOHIEHTpAIMK NpuBe/eHbI B Tabnuie 3.

Tabnuna 3. KoHeunble KOHIEHTpAIUHU pa3InyHbIX pazbaBuTesen

COCI[I/IHCHI/IQ Koneunas KOHIEHTpanus

Caxapo3sa 90 r/n

(EMD, Philadelphia, PA)

beraun 32 1/n
(Sigma Aldrich, St. Louis, MO)
121 1000 146 r/n

(Sigma Aldrich, St. Louis, MO)

I12T" 6000 260 r/n
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(Sigma Aldrich, St. Louis, MO)

Hexcrpan 70/beraun Hexcrpan 100 r/n
(Sigma Aldrich, St. Louis, MO) beraun 30 r/n
Cpena KIeTOYHOU KYJIbTYphl KoHntpons

@®noKyIMPOBAaHHBIC PACTBOPHI 3aTEM IIEPEHOCWINM B CTEKISHHBIC IPAalyHMpOBAHHbBIC
LUWIMHAPH! Ha | J1 A7 onpeseneHusl CKOPOCTU OCaKIEHUs ynakoBaHHBIX (iokyn. IToxasaHus
CUUTBHIBAINA C Pa3TUYHBIMU HMHTEpBaNaMH BpeMeHH B TedeHue 1600 MUHYT U OTHOCHUTEIbHBIN
00beM (IOKYIISIIUN PACCUUTHIBAIN, KAK OITUCAHO BBHIIIC.

Kak mnokazano ma @urype 5, xombunamms PDADMAC u TI3I' 6000 obecneunBana
HauMeHbIlee Bpems ocaxkaeHus. KomOmuanmu PDADMAC c TIBI' 6000, T2 1000 wumm
nekcTpaHoM 70/0eTanHOM [aBalyd YIy4lLIEHHI€ CKOPOCTH OCaXJEHMs MO CPABHEHHUIO ¢ OJHHM
muibs PDADMAC. TlpubaBiieHre HEMOHHBIX MMOJIMMEPOB 3HAYUTEIBHO YBEIMUYMBAJIO CKOPOCTH
ocaxieHus ¢aokyn. Komounanus PDADMAC c¢ TI3IT wimm JieKCTpaHOM TakKe yYMEHbBIHAa
BpEMsI OCaXICHHUS 110 CpaBHEHMIO ¢ ojiHUM JHilb PDADMAC, He3aBucuMO OT YpOBHEM JlakTaTa
B KYJbTYDE.

ITpumep 5

JlauHblit 3kciepuMenT ucciaenyer BiusiHue komOounaumu PDADMAC u II0IN 3000 na
BPEMEHA OCAXK/IEHUS JUUISl KJIETOYHBIX KYJIBTYP C BBICOKOW IJIOTHOCTBHIO KJIETOK.

Knerku CHO, »skcopeccupyrolye peKOMOMHAHTHOE MOHOKJIOHAJIBHOE aHTHTEIIO,
BhlpalluBanu B Ouopeakrope Ha 80 1 B nepdy3HOHHOH KynbType B TeueHue 20 IHEH.
Knetounyio KyabTypajJbHYI0 JKHUIKOCTh OXJAXKJAIM 1O TEMIIEPAaTyphl OKPYXarOMIeH Cpejibl
nepen mnposeaeHueM ucnbiTanui. Ilepen mpubaBrennem PDADMAC, xierounsiit OyinboH
paz6asisiy g0 10% ¢ nomonipio 36% (Mmac./06.) caxapo3sl wid 25% (mac./06.) 113" 3000 (oba -
B OuMIlEHHOU Boje). KoHeuHass KOHLIEHTpalusl caxapo3bl B KIETOYHOM OyJIbOHE COCTaBIsia
3,6% (mac./00.), n xoHeunas xounentpanus [19I" 3000 cocrasnsna 2,5% (mac./00.). CkopocTh
npubasnenuss PDADMAC - ok. 1 muHyThl ¢ niepuojoM uHKyOanmu 15 MuHyT npu 75-85
00./MuH. Matounslit pacteop PDADMAC roroBuwin ¢ kouuentpauueit 10% (mac./06.) u3
UCXOJAHOro MaTtoyHoro pacteopa 20% (mac./06.) ¢ mOMOIBIO O4UIEHHON Bojabl. KoHeunas
koH1ieHTpanus PDADMAC coctasmsuia 22 nir/o0niyto miaotHocth kiaetok st 1101 3000 u 25
nr/0011y 0 IIOTHOCTh KJIETOK JAJsl caxapo3bl U KOHTPOJS WINM Hepa30aBIEHHOIO KIETOYHOTO
OynboHa. Bemumuuna PCV (o0beM ymakOBaHHBIX KJIETOK) KOHTPOJS WIM Hepa3z0aBlICHHOIO
KjIeTo4Horo Oynsona coctasisuia 48%. Bemunna PCV pazbaBieHHOro KiieTo4HOro OyjboHa =
(PCV xonTtponsa x koadpduiiueHT pazdasienus) = 43,2%.

@DIOKYIHPOBAHHBIE PACTBOPBHl 3aTe€M MEPEHOCHIIM B CTEKISHHBIC TI'PaJydpPOBAaHHBIC

HUWIMHAPBI Ha 1 o st ONpPCACIICHUS CKOPOCTH OCAXKICHUS YHHAKOBAHHBIX (I)JIOKyH. ITokazanus
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CUMTBHIBAJIA C Pa3JIMYHBIMA HWHTEpBaJaMU BpeMEHHM B TeueHue 240 MHUHYT M OTHOCHTEIbHbBIN
00beM (IIOKYISAIUN PACCYUTHIBAIN, KaK OITMCAHO BBIIIE.

Kak nokazano na @urype 6, kombunaunss PDADMAC u II9T" 3000 npuBoania x 6oiee
oricTpoMy ocaxaeHuto, yeM s ogHoro PDADMAC. Kak BugHo u3 Ilpumepa 3, ckopocTh
ocaxxenus A ogHoro auib PDADMAC 3HauuTeNnbHO CHHAKAETCS ¢ yBEITUUYEHUEM INIOTHOCTH
kierok. KomOunanus I10I' 3000 ¢ PDADMAC yMmeHbLIaeT BpeMsi OCaXICHUSI XJIOIBEB I10
cpaBHEHHUIO C rnokazatessiMu uisi ogHoro PDADMAC, He3aBUCMMO OT TUIOTHOCTH B MPOLIECCE
KYJIbTHBAILIUU KJIETOK (B JAHHOM CJIydae - yIakOBaHHBIN 00beM KieTok 43%).

[Ipumep 6

JlaHHBIH SKCIIEPUMEHT HCCIeAyeT Biusinue Bpemenn npudasnenus [191 ¢ PDADMAC
HA BPEMEHA OCAXKIACHMSL.

Knerku CHO, skcnpeccupyoole peKOMOMHAHTHOE MOHOK/JIOHAIBHOE aHTHTEINO,
BhIpallluBad B Ouopeaktope Ha 80 1 ¢ wucmonp3oBaHHeM 19-nHEBHOro mnepdy3MOHHOTO
npolecca KyJbTuBaluu KieTok. KiieTounyro KyiabTypaiabHYO JKUIAKOCTh oxJiaxaamu ao 21 °C.
Tpu Bpamaomuecs: KoJIObI HANOMHAIN | J1 KJICTOYHOU KYJIBTYPATbHOM >KHIKOCTH B KaXKIYIO
kon0y. B ogny xon0Oy mpubasnsnu PDADMAC B koHueHTpamyu 45 nr/o0myro MmioTHOCTh
kieTox (monekynsapHbiii Bec 400000-500000). B npyryro kondy mpubasnsiu PDADMAC 45
nr/061y1o wioTHocTh kKiaetok u [T 3000, 15% (mac./06.) myrem OomtocHoro mobasneHus (1-
cTajuitHbIil croco0). B tperpio xondy npubasisin PDADMAC B konuenTpaimu 45 nr/o0yro
wioTHOCTh Kietok, u 1131 3000 mpu koHeuHOM KOHLEHTpauuu, paBHOH 15% (mac./00.),
npubasisu nocie npudasiaeHuss PDADMAC (2-craguiinelii crioco6). CkopocTs npubaBieHus
PDADMAC cocraBnsna ok. 1 munytsl. Ckopocts npudasnenuss PDADMAC/TIOT cocrasisuia
oK. 5 munyT. Bee mpubapieHust ocylecTBISUINCH IPU TEMIIEpaType OKpyXkaromien cpenbl. Bee
KOJIOBI MHKYOMpoBanu B TedeHue 15 muHyr npu 75-85 00./MuH. XIOmbsSM [O3BOJISUIN
OCaX/IaThCS IIPH TEMIIEPATYPE OKPYXKaromIel cpebl.

@DIOKYIMPOBAHHBIE PACTBOPHI 3aTE€M MEPEHOCWIM B CTEKIISIHHBIE TI'pa/lyMpOBaHHbBIC
HWIMHJPBL Ha 1 71 JUIs orpesiesieHns] CKOPOCTH OCaXKACHMS yIakoBaHHBIX ¢uiokyi. [lokazanus
CUUTBIBAIM C pa3jIMYHBIMM HHTEpBajJaMU BpeMeHH B TeueHHe 240 MHHYT U OTHOCHTEJIbHBIH
00beM (ITOKYNIALUN PACCUUTHIBANIN, KaK OMMCAHO BBILIE.

Kakx mnokazano nHa ®urype 7, xombuuamus PDADMAC wu I3 3000 npum
OJIHOBPEMEHHOM HJIM IIOCJIEI0BATEIBHOM NPUOABICHUN YMEHbIIAIA BPEMsI OCAXKICHHS XJIOIbEB
II0 CPaBHEHMIO C pesysbTaramu s oqHoro PDADMAC.

3arem ObUla NPUTOTOBJIEHA  KpynHoMacmTabHas  KyiabTypa. Kierku  CHO,
IKCIPECCUPYIOINE PEKOMOMHAHTHOE MOHOKIIOHAIIBHOE aHTUTEINO, BBIPAIIMBAIN B OMOpEAKTOPE

Ha 80 11 B nepdy3uoHHON KynbType B TeueHue 19 nueit. Kietounyro KyabTypallbHYIO KHAKOCTh
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oxnaxaanu ao 21 °C. Ilpubasnsanu ogaopemerHo PDADMAC B xonnenTpanuu 45 nr/o0myro
wiotHocTh Kietok u 191 3000 mpu koHEeyHON KOHLeHTpauuu, paBHo# 15% (mac./06.), npu
TEMIEPAaType OKPYXKaloLIeH cpeabl, CKOPOCTh IpubaBieHus cocraBisuia 21 MuHyTy, C
NOCAEAYIOUMM S5-MUHYTHBIM HHKyOupoBaHueM npu 100 00./MuH. XiombsiM MO3BOJISIIH
OCaXXIaThCs MPH TEMIIEPAType OKPYKAIOLIEH cpeabl.

[Tocne ocaxnenust ¢iaokyn (IEPBUYHOE OCAXICHUE), OCBETICHHBIM CylepHATaHT
coOupany, OTKauyuBas >KUIKOCTH W3 OMOpeakTopa ¢ mocieaymoinei ¢uibrpauneii depes
00BbeMHBIH (DUIBTP, COAEPKAIIUNA JUATOMOBYIO 3eMJIO, a 3areM uepe3 0,2 MKM OTCEeKaloIui
MeMOpaHHBIA QHIBTP.

@iioKyJIbI TpOMBIBANIM paBHBIM 00beMoM 9% pacTBOpa caxapo3bl JUIS yIAJICHUA
OCTAaTOYHOTO PEKOMOMHAHTHOTO Oelka M OCTaBILUIM Ais ocaxacHus Ha 16 wacos. [locne
ocaxaeHust (IIOKyN (BTOPUYHOE OCAXK/ICHUE) OCBETICHHbBI BTOPUYHBINA CyliepHATaHT COOMpali,
KaK OIMUCAHO BBIILIE.

CynepHaraHThl OCBETJICHHBIX COOpaHHBIX KJIETOYHBIX KYJIBTYP OT BBIIIEOIHCAHHBIX
bnoxynsauuii  (MamomMacITabHOW W KPYNHOMACIITaOHOH) OYMIIAIA C HCIOJIH30BAHUEM
xpomartorpaduu Ha Oefke A ¢ MOCIEAYIOIUM ONpeeTeHUeM KauecTBa MPOAYyKTa. DIoat Oenka
A He HelTpanuzoBalu mepe] Mepel ONpelesieHHeM KadecTBa MNpoaykTa. V3mepseMbIMU
IIOKa3aTesiIMM  KadecTBa INPOJAYKTa »diroara Oenka A ObUIM  MOJICKYJISpHBIC BapHaHTHI,
U3MEPEHHBIE METOJIOM JKCKIO3MOHHOW Xxpomatorpaduu (SEC), Oenku KIETOK-XO35€B,
onpeneneHHsle MetogoM ELISA.

OuumieHHpld Ha Oenke A wMarepuan 3aTéM MPOMYCKand uepe3 KOJOHKY s
kaTnoHooOMeHHoU xpomaTorpaduu (CEX) mpu pH 7,5.

Tabnuma 4

CoOpaHHbIii SEC CHOP CEX npu pH 7,5

HOPOAYKT  |BBICOKOMOJIEKY) | MOHO |HU3KOMOJIeK| (Ppm) [HayasbH| OCHOB | XBOCTO |[KOHEUYH
SIPHBIE Mep | YyJspHBIE B HOM BOE BII

Y4aCTOK| TIHK Jje4yo | yd4acTto

nuKa K
KouTtposb 11,6% 87,2% 1,2% 9,602 | 8,7% |82,9%| 6,8% | 1,6%
Manowmaciitad 9,2% 89,6% 1,2% 3,950 | 8,2% |83,5%| 6,8% | 1,6%
HBbIH 2-
cTaguiHbIN
crocob
Manomaciuta6 9,0% 89,8% 1,2% 3,602 | 8,2% |83,5%| 6,8% | 1,5%

HbIH |-
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cTaguiHbIN

crioco0

KpynmHomacur 9,6% 89,2% 1,2% 5,056 | 8,1% |83,5%| 7,0% | 1:4%
abHoe
MIEPBUYHOE

OCaXICHHUC

KpynmHomaciur 11,7% 86,9% 1,5% 11,268 | 8,4% |83.,8% | 6,4% | 1,5%
abHoe

BTOPHYHOE
OCAXKICHUE C
MIPOMBIBKOM

caxapo3ou

KauectBo mnpojykra octaercs OJM3KMM JUISL KOHTPOJISE M COOpPaHHOIO NEPBUYHOIO
¢dnokynasta i OpouneccoB  oboux MacmtaboB. IlepBHuHBIM  cOOpaHHBIA  MPOIYKT
PDADMAC/IOI umeeT TEHAESHIMIO K YJAJICHUIO arperatoB Oojee BBICOKOTO MOpPsAKA, YTO
oTpaxaercs B Hu3kux yposHsx HMW B nyne Oesika A. HaGmonanock cHMKeHUE ypoBHS Oenka
KJIETOK-X03s51eB uis cobpanHoro npoxaykta PDADMAC/IIOI. PecycnienupoBanue B caxapose
NPUBOANIO K HECKOJIBKO Oosiee BbIcOKUM ypoBHAM CHOP 1 HMW 1o cpaBHEHHIO ¢ COOpaHHBIM
nepBuuHbIM npogyktoM PDADMAC/IIDI U, xak cuuTaeTcs, CBA3aHO C PecoFoOMIN3aLuei
ITUX NPHUMECEH.

[Tpumep 7

JlaHHBIH DKCIIEPUMEHT UCCIEAYET BIMSHME Ha BpeMs OCAXKIEHMs ITyTeM NpHOaBICHUS
MOBEPXHOCTHO-aKTUBHOTO BeltecTtBa BMecte ¢ PDADMAC u I[19T1.

Knerku CHO, »skcnpeccupyonme peKoMOMHAHTHOE MOHOKJIOHAIBHOE aHTHUTEO,
BhIpauBayiu B 6uopeakrope Ha 80 J1 B nepdy3nOHHOMN KJICTOUHOW KYy/IbTYype B TeueHue 15 nHel.
Knerounstii OynboH JlHs 14 oxnaxnamu no 30 °C jans nmposeneHus ucnbiTaHui. JlBe
BpallatoIUecs KOJIObI HAMOMHSIM | J1 KJIETOUHOH KYJIBTYPajbHON XKUAKOCTH B KXIYIO KOJOY.
B onny xonby mpubasmsumn omHoBpeMeHHO PDADMAC u 120" 3000, npuuem PDADMAC
MpubaBIsUIM B KOHIIGHTpauu 25 TIr/00IIyI0 TUIOTHOCTh KJIETOK (MonekyssipHbiid Bec 400000-
500000), a I13I" 3000 - o xoHEYHOH KOHLEHTpauuu, paBHoi 3% (mac./00.). B apyryio konby
npubasisum  Tputon X-100 npu xoneuHodt koHuentpauud, pasHoi 0,05% (00./06.) B
nonosineHne kK PDADMAC u TI0I" B yka3zaHHBIX BbIIIE€ KOHIEHTparusax. (MaTtouHslii pacTBop
Tpurona X-100 ¢ xonuenTpauuen 10% (06./06.) rOTOBUIN U3 UCXOJHOTO MAaTOYHOIO PAcTBOPA

20% (00./06.), Sigma Aldrich, St. Louis, Mo.). Tpu xomnoHeHTa IpuOaBIsUId OJHOBPEMEHHO.
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CxopocTth nmpubaBiieHUs] COCTaBsIa OK. | MUHYTBI, ¢ HMHKYOMPOBaHHEM B TeueHUEe 15 MUHYT
npu 75-85 06./mMuH. Bee konbbl Bpamianu, KaKk OMUCAHO B MPENbIIYLUINX MpUMepax. XJIOMbsSM
IIO3BOJISIIN OCAXAATHCS IIPU TEMIIEPATYPE OKPYKAIOLIEH CPE/IbI.

@DOKyNIUpPOBAHHBIE PACTBOPHI 3aTe€M NEPEHOCWIH B CTEKISHHBIE TI'paJlyHpOBaHHbIC
LUWIMHAPHL HA | J1 UIs onmpeseneHusl CKOPOCTH OCaXIIEHHs yrmakoBaHHBIX (okyn. ITokxazaHus
CUMTBIBAIM C Pa3IMYHBIMH HHTEpBAJaMH BpeMeHM B TeueHHE 240 MMHYT M OTHOCHUTEIIBHBIN
00beM (IIOKYISIIY PACCUYUTHIBAIN, KAK OITUCAHO BBIIIC.

Kak mokazano ma ®urype 8, npudasienue Tpurona X-100 emecte ¢ PDADMAC u 1191
3000 ymeHspIIano BpeMsi OCaXKICHHUsS XJIOTbEB MO CPABHEHHIO ¢ PE3yIbTaTaMH Ui OJHUX JIHIIb
PDADMAC u IT3T" 3000.

B yacTHBIX BapuaHTax OCYIICCTBICHHUS HACTOANICC M300pPETEHHE MOMXET OTHOCHUTBHCS K
CIIEYIOIIUM BapHaHTaM:

1. Cnoco® cOopa KyabTyphl KI€TOK MIEKOIUTAIOMINX, KOTOPBIH BKIIOYAeT
KYJIbTHBUPOBAaHHE KJIETOK MIIEKOIUTAIOLIMX, AKCIIPECCUPYIOMIUX PEKOMOWHAHTHBIN

0enoK B cpely KJIETOUYHON KYJIbTYphbl, HAa MPOTSKEHUHU MpelBapUTeNbHO 3aJaHHOIO MepHoja
BPEMEHU WIM A0 JOCTHKEHHS JKeNaTelbHOM IJIOTHOCTH KIETOK W/WIHM YIaKOBaHHOTO oObema
KJICTOK,

npubaBiieHHE KAaTHOHHOTO TOJIMMEPa W HEHOHHOTO IOJIMMEpa K Cpeae KIETOYHOMN
KYJIbTYpBI 7151 HHUIUUPOBaHUS QIIOKYIALNH,

nepeMenIuBaHue cpeibl KJIETOYHOU KyJIbTYpPhI BO BpeMs (hIOKYISIIHH,

CO3JlaHME YCIOBUH /111 OCAKCHHUS XJIONBEB, U

U3BJICUCHHE OCBETIICHHOTO CYINEepHATaHTa.

2. Cnoco0b cOopa KyJbTypbl KJIETOK MIIEKOIUTAIONINX COIVIACHO BApHAHTY |, B KOTOPOM
KaTHOHHBIN MOJUMED MPEACTaBIIeT COO0H MONUANaNTIIUMETHIAMMOHUS XJIOPU/.

3. Crioco6 cOopa KyabTyphl KJIETOK MIICKOTIUTAIONINX COTJIACHO BapwaHTy 1, B KOTOpOM
HEVOHHBIH ITOJIMMED BHIOMPAIOT U3 IMOJUITHIICHTIIMKOJS 1 ICKCTPaHa.

4. Cnioco6 cbopa KyIbTypbl KJIETOK MJIEKONUTAIOLUIUX COTIACHO BapuUaHTy |, B KOTOpOM
HEHOHHbIN nonumep BeidupatoT u3 I131° 3000 u 1131 6000.

5. Croco6 cbopa KynbTypHl KJIETOK MJICKOMUTAIONIMX COTJIACHO BAPUAHTY 1, KOTOPHBIH
JIOTIONTHUTEIBHO BKJIIOYAET IMpHOaBIEHNE HEMOHHOIO MOBEPXHOCTHO-aKTHBHOIO BEIIECTBA K
cpeze KIETOYHOH KyJIbTYpPHL.

6. Crroco0 cOopa KyJIbTyphl KJIETOK MIICKONUTAIOMIUX COIVIACHO BApHAHTY 5, B KOTOPOM
HEMOHHOE IMOBEPXHOCTHO-aKTUBHOE BENIECTBO MpeacTaBisieT codoit Tpuron X-100.

7. Crioco6 cOopa KyIbTyphl KJICTOK MIICKOTTUTAIOIINX, KOTOPBIN BKITIOYAET
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KYJbTUBHPOBAaHHE KJIETOK MIIEKONUTAIOUINX, AKCIIPECCUPYIOMINUX PEKOMOWHAHTHBIN
0enoK B Cpely KJIETOYHOH KYIBTYpPHI, Ha IMPOTSKEHHH TPEABAPUTEIHLHO 33JaHHOTO IEpPHOIA
BPEMCHH WJIH 10 JOCTHKCHHS JKENATCeNbHON TIOTHOCTH KICTOK W/WJIHM YIIaKOBAHHOTO 00BeMa
KJIETOK,

npudasieHue nosuadamuimiguMerwiIammonus xiaopuaa u [1310 3000 k cpene kneTouHOM
KYJIbTYPBI UJIS1 HHUIIMUPOBAHUS (PIIOKYIISLUH,

NEPEMEIIMBAHUE CPEABI KICTOYHOH KYJIBTYPBI BO BpeMs (DIOKYJISLINY,

CO3aHME YCTIOBHUH VISl OCAXKICHUS XJIOMbEB, U

U3BJICYCHHE OCBETICHHOTO CylepHaTaHTa.

8. Crtoco0 cOopa KyJIbTyphl KIICTOK MJIICKOITUTAIOUINX, KOTOPBINA BKIIIOYACT

KYJIbTUBHPOBAHHC KJIICTOK MIICKOIUTAIOIINX, HKCIPECCHPYIOMMX PEKOMOWHAHTHBIN
0enoK B cpely KIETOYHOM KyNbTyphl, Ha MPOTSDKEHUU MPEABAPUTENBHO 3alaHHOTO Mepuoja
BPEMEHU WIHM A0 AOCTIDKEHHUS KelaTelbHOM IJIOTHOCTH KJIETOK W/WIM YIaKOBaHHOTO o0bema
KJICTOK,

npubaBiICHUE NOIU AT IMMeTIIIaMMonnst xopuaa, 11910 3000 u Tputona X-100 k
cpelie KIETOYHOM KYIbTYPhI UIsi HHULIMUPOBAaHUS (DIOKYISLUY,

nepeMenIuBaHue CPeAbl KIETOYHON KYJIbTYpPhI BO BpeMsl (pIOKYIISILIUHY,

CO3JIaHME YCIIOBUH /ISl OCAKJCHUS XJIOMBEB, U

U3BJICUCHHIE OCBETIICHHOTO CyIIEpHATaHTA.

9. Cnioco6 cbopa KynbTypbl KIETOK MIEKOIUTAIOIINX, KOTOPBIH BKIHOYAET

KYJIbTUBUPOBAaHHE KJIETOK MIIEKONMTAIOUINX, SKCIPECCHPYIOIIUX PEKOMOMHAHTHBIN
OeNoK B Cpefly KJIETOYHOHM KYJIbTYpBI, Ha IMPOTSKEHUM TPEBAPUTEIHLHO 3a/JIaHHOTO TEpHoja
BPEMEHH WJIM 7O JOCTH)KCHHUS JKeJATeNIbHON IJIOTHOCTH KJICTOK W/WJM YITaKOBAHHOTO 00beMa
KJIETOK,

npubaBieHre KAaTHOHHOTO IMMOJIMMepa W HEHMOHHOTO TOJUMeEpa K cpele KIETOYHOU
KYJIBTYPBI JIJISl MHUIIMUPOBAHUS (QIIOKYIISAIINH,

NepeMEenIuBaHNe CPEIbl KJICTOYHON KYJIBTYPhI BO BpeMs (UIOKYIISIIHH,

CO3aHUE YCTIOBHM [UUIsl IEPBUYHOTO OCAXKACHUS XJIOIBEB,

W3BJICYEHUE TIEPBUYHOIO OCBETIEHHOTO CYNepHATaHTa,

IIPOMBIBaHHME NIEPBUYHOIO 0CAJIKA XJIONHEB,

CO3/IaHHE YCTIOBHH ISl BTOPUYHOTO OCAX/ICHUS IIPOMBITHIX XJIONLEB, U

W3BJICYCHHE BTOPUYHOTO OCBETIEHHOTO CyIIepHATAHTA.

10. Crioco6 c6opa KynbTyphI KIIETOK MIIEKOIUTAIOLIIX, KOTOPBIA BKIIFOUAET

KYyJIbTHBUPOBAHHE KJIETOK MIIEKOMUTAIOUINX, AKCIIPECCUPYIOIINX PEKOMOWHAHTHBIN

0enok B Cpely KJIETOYHOM KYJIbTYphI, Ha IPOTSHKEHMM IIPEJBAPHUTEIBHO 3aJaHHOTO IEpHOa
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BPEMEHHU WM A0 JOCTH)KEHUS JKeJaTeJbHOW INIOTHOCTH KIJIETOK W/MIM yNaKOBaHHOIO oObema
KJIETOK,

nprbaBiieHHEe KaTHOHHOTO IOJIMMEpPa W HEHMOHHOIO MOJMMEpa K Cpele KICTOYHON
KyJBTYpPBI 17151 MHUIUHPOBAHUSA (IIOKYIISILIMH,

niepeMeIuBaHNe cpelibl KIETOYHOH KYJIbTYpPhI BO BpeMs (QIOKYIALMH,

CO3/IaHHME YCIOBUHN JIJIs IEPBUYHOIO OCAXKICHHS XJIOIBECB,

M3BJICYCHHE [IEPBUYHOTO OCBETIICHHOIO CylIEpHATaHTa,

NPOMBIBAHME MEPBUYHOIO OCAJIKa XJIONMBEB, €CIM BBIXOJ HNPOAYKTa B HEPBUYHOM
OCBETJICHHOM CylepHaTaHTe cocTaBiseT Menee 80%,

CO3/1aHHME YCIOBUH JISi BTOPUYHOTO OCAXKICHHS ITPOMBITBHIX XJIOIBEB,

W3BJIICUCHHE BTOPUIHOTO OCBETIICHHOTO CYIICPHATAHTA.

11. Cnoco6 cOopa KyIbTypsl KJIETOK MIEKOIHTAIOLINX COTIACHO JIIOOOMY U3 BapUaHTOB
9 unu 10, B KOTOPOM KaTHOHHBIH MOJMMEP NPEeACTaBIseT COOOH NOMHINATUTHIAUMETHIAMMOHUS
XJIOPUL.

12. Crioco6 cOopa KyJabTyphl KICTOK MJICKOIIMTAIONIUX COTJIACHO JFOOOMY U3 BapHAHTOB
9 wnu 10, B KOTOPOM HEHOHHBIM NOIUMEDP BBIOMPAIOT U3 MOJUATWICHIJIUKONA U JEKCTpaHa.

13. Cnoco6 cOopa KyabTyphl KJIETOK MIEKOIHMTAIOLINX COTIACHO JIFOOOMY U3 BapHAHTOB
9 nnu 10, B koTOpOM HEeMOHHbIN nosumep BeiOuparoT u3z 1191 3000 u IT3T" 6000.

14. Crioco6 cOopa KyabTyphl KICTOK MIICKOIIMTAIONIUX COTJIACHO JIFOOOMY U3 BapHAHTOB
9 nmu 10, KOTOpBIM JOMOJHUTEIBHO BKIIOYAET NPUOABICHUE HEUOHHOIO INOBEPXHOCTHO-
AKTHBHOI'O BEILECTBA K CpeJie KIETOYHOU KYIbTYpBbI.

15. Croco6 cOopa KynbTypbl KIJIETOK MIIEKONMTAIONMX COTJIACHO BapuaHty 14, B
KOTOPOM HEMOHHOE MOBEPXHOCTHO-aKTHBHOE BEIIECTBO npecTaisieT codoi Tpuron X-100.

16. Cnocod cbopa KynbTyphl KJIETOK MIEKOITUTAIOLIUX, KOTOPBIA BKIIFOUAET

KyIbTUBUPOBAHHE KJIETOK MJIEKOMUTAOIIUX, HKCIPECCHPYIOLIUX PEKOMOMHAHTHBIN
0enoK B Cpely KIETOYHOUW KYJIbTYpPHI, Ha MPOTSHKCHUU TPEABAPUTEIHHO 33JaHHOTO TEepHOja
BPEMEHHU WJIH O JOCTIDKEHUS KEJATeIBHON TNIOTHOCTH KIIETOK W/WIIM YITaKOBaHHOTO o0bema
KJIETOK,

npubasiieHHe oMU IMMeTHIaMMorus xiopuaa v 1131 3000 k cpeae kieToyHOR
KYJIBTYPBI 1151 HHUIUHPOBAHUS (IIOKYJIISLINH,

NEepEeMEIUBAaHHE CPEibl KIETOUHOH KYJIbTYphl BO BpeMs (DIIOKYJIALNY,

CO3JIaHHE€ YCTIOBUH JIJIS IEPBHUHOIO OCAXKIACHUS XJIOIBEB,

U3BJICUCHHE [IEPBUYHOTO OCBETICHHOIO CylIepHAaTaHTa,

IPOMBIBaHHE NIEPBUYHOIO OCA/IKA XJIONBEB,

CO3iaHUC }’CJIOBI/Iﬁ IJI1 BTOPUYHOI'O OCAXKICHUS ITPOMBITBIX XJIOIIBEB, U
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U3BJIeUEHHE BTOPHYHOTO OCBETIIEHHOTO CyIEpHATaHTA.

17. Crioco6 c6opa KyJIbTyphl KJIETOK MJICKOMHUTAIOLINX, KOTOPBIH BKIIOYAET

KYJIbTUBUPOBAaHHE KJICTOK MIICKOIIUTAIOLIMX, SKCIPECCUPYIOIIUX PEKOMOWHAHTHBIN
0enok B Ccpely KIETOYHOH KyJabTYypbl, Ha MPOTSHKEHUW NPEIBApUTENLHO 3aJaHHOTO Iepuoja
BPEMEHU WIH JO TOCTH)KEHHS JKENATeJbHOU INIOTHOCTH KIIETOK W/HIIM YIIaKOBaHHOTO oObema
KJICTOK,

npudaBiIcHUE NOAUAHAILTIIARMEeTIIIaMMoHust xaopuaa, [1231 3000 u Tpurona X-100 &
cpefe KIETOYHOH KYIbTYPhI U MHUIMAPOBAHUS (DIOKYIALINY,

nepeMenMBaHue CPebl KIETOUHOU KYJIBTYPHI BO BpeMs (DIOKYJIALINY,

CO3/1aHME YCIOBUH /IS IEPBHYHOTO OCAKICHUS XJIONBCB,

W3BJICUCHHE NIEPBUYHOTO OCBETICHHOTO CYIICPHATAHTA,

IPOMBIBaHHE MEPBUYHOTO OCAIKA XJIOMbEB,

CO3/aHHE YCTIOBUM JIIs1 BTOPHYHOTO OCaXIEHHUS IPOMBITHIX XJIONLEB, U

U3BJICUCHHE BTOPUYHOTO OCBETIICHHOTO CYIICPHATAHTA.

18. Croco® 1o moOomMy H3 TNPEIIECTBYIOIIUX ITYHKTOB (OpPMYJbl, B KOTOPOM
KaTHOHHBIN MOJMMEP U HEMOHHBIN MouMep NpUuOaBIAIOT OAHOBPEMEHHO.

19. Cnoco6 coraacHo Jr000MY U3 MPEAIIECTBYIOIUX BaPHAHTOB, B KOTOPOM KaTHOHHBIN
NoJUMEp NPUOABIISIIOT MEPBBIM U IIEPEMELIMBAIOT B TeUEHUE 110 MeHblIed mepe 30 cexyHn, ¢
HIOCJIEIYIONINM ITPHOABICHUEM HEHOHHOTO TIOJINMEpa.

20. Cnoco0 cornacHo M000MY U3 MPEAIIECTBYIOIMX BAPHAHTOB, B KOTOPOM KaTHOHHBIN
MOJIUMEpP, HEHOHHBIM MOJMMEpP U HEMOHHOE MOBEPXHOCTHO-aKTHBHOE BELIECTBO MPUOABISAIOT
OJTHOBPEMEHHO.

21. Crroco0 coryiacHo a000My U3 MPEIICCTBYIOIINX BAPUAHTOB, B KOTOPOM KaTHOHHBIH
noxuMep NpUOaBISAIOT NMEPBBIM U MEPEMEUINBAIOT B TeUeHHE 10 MeHbined mepe 30 cexyHn, ¢
MOCNEAYIONUM MPUOABICHUEM HEHOHHOTO IOJMMEpa ¥ HEHMOHHOTO IMOBEPXHOCTHO-aKTUBHOTO
BCIIECTBA.

22. Crioco0 corsacHo J000MY U3 MPEANIECTBYIOIIMX BADHAHTOB, B KOTOPOM KaTHOHHBIN
MojJuMep  MpeAcTaBiseT  co0oM  moiuMep — AMAJUIMIIIMMETWIAMMOHHSA — XJIOPHJA,
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