INPUMEHEHUE u THUIIBI KyJ1bTUBHPYEMBIX KJIETOK

[Tpexne yeM OMOXMMUK PELIUT UCTIONb30BaTh KJIETOYHBIE KYJIbTYPbI, OH JOJDKEH YOeIUThCs, UTO Te
MIPEUMYIIECTBA, KOTOPHIE OH MPH 3TOM IOJIYyYaeT, NEPEKPOIOT COMPSHKEHHBIE ¢ JaHHBIM METOJI0M
TPYAHOCTH. HpI/I 9TOM OH HC HOJIKCH OIIaCaTbhCAd, YTO MCTOABI KYJIbTUBUPOBAHUSA KIJICTOK CIIMIIIKOM
TPYJIOEMKH JIJIsl TIOCTOSIHHOTO MCIOJB30BAaHUS U YTO JJISl IOCTHKEHUSI HEOOXOUMOro ycrexa emy
npuaeTcs npuoderath 4yyTh JIM HE K YePHOH Maruu. DTHU OMAceHUsI B U3BECTHOM CTETNIEHW OCHOBAHBI
Ha ONBITE UCCIeaoBaTeNield, padoTaBIIMX C KyJIbTypaMu KJIETOK A0 1960 r. 3a mpeamecTByome
TpUAUOAThL JICT YAAJIOCh KYJBTHUBUPOBATHL B TCUCHUC PA3JIMYHOIO BPCMCHU IMPAKTHYCCKU BCC
TJIaBHBIE TUIIBI KJIETOK, YTO MO3BOJIMIO MOTYYUTh BECbMa LIEHHYI0 MH(POPMAIUIO, HO 3TO SBUJIOCH
pPe3yabTaTOM YpPE3BBIYAHO HANPSKEHHOI'O TPYIa.

[Tocne 1960 r. MHOTHE 3aTpyIHEHUS, BCTAIOIINE HA IIyTH OMOXWMHUKOB MPU HCIIOJIB30BAaHUU 3TOTO
MeToAa, OBbUTM YCTpaHEHBI B pe3ysibTrare Tpex coObiTuii. Hambonee BakHYIO pOJb ChITpall,
BO3MOYKHO, TOT (aKT, YTO MPOMBIIIJICHHbIE KOMIIAHUHM B3sUTH Ha ce0sl TIOCTaBKY KYJIBTYpalbHBIX
cpel, ChIBOPOTOK, KJIETOK M MOCYbl A KyJIbTUBUPOBAHUS, YTO MO3BOJIMIIO BBIPAIMBATh KJIETKU
SMHU30JMUECKH WJIM TIOCTOSIHHO Ha CaMOW pa3iWYHON TMOBEPXHOCTH—OT MEHEe OJHOTO
KBaJPaTHOI'O CaHTUMETpa /0 HECKOJIBKMX KBaJPATHBIX METPOB. DTO CTaJI0 BO3MOXKHBIM TOJBKO
MOTOMY, YTO, C OJJHON CTOPOHBI, OBUIN CO3/IaHBI IPOCTHIE CPE/Ibl, 00ECIICUNBAIOIINE XOPOIIUNA POCT
KJIETOK, a C APYroi—pa3paboTaHbl MPOCTHIE METO/bl BBIACICHUS MEPBUYHBIX KIIETOK, CEJICKIUH
KJIOHOB U XpaHEHUS KIETOUHBIX JTMHUH.

I'maBHOE mNpPEeUMyIIECTBO KYJIbTUBUPYEMBIX KJIETOK, KOTOpPOE IOJHOCTBIO HCIOJIb3YETCS
KJIETOYHBIMM OMOJIOTaMH, HO YacTO HMIHOPHPYETCs OMOXMMHUKAaMHU,—3TO BO3MOXHOCTb
NPWKU3HEHHOTO HA0IIOCHUS KJIETOK € TIOMOIIBI0 MUKpockomna. CyIecTBEeHHO TO, UTO MpH padboTe
C KyJbTypaMH KIETOK B HKCIEPHMEHTE HMCIOIb3YITCS 3J0POBBIE KIETKA M YTO OHU COXPAHSIOT
KHM3HECTIOCOOHOCTDh B TEUEHHE BCETr0O 3KCIIEPUMEHTA. Y 0€IUThCS B 3TOM MOXKHO, IEPUOIUNYECKU
TECTUPYS KYJbTYpy KJIETOK. bojee Toro, Jerko OILEHMBATb OTHOCHUTEIBHOE COJCp)KaHUE
KHM3HECIIOCOOHBIX KJIETOK. [Ipu ombITax ke Ha LIeJIOM >KMBOTHOM COCTOSHHE IOYEK, HalpuMeEp,
MO>KHO OLIEHUTH JINIIb B KOHIIE SKCIIEPUMEHTA, U K TOMY K€ OOBIUHO JIUIIb KaU€CTBEHHO.

KynbTypel KIIETOK TPEACTABISIOT COOOH TOMOTCHHYIO MOIYJISALUI0 TC€HETUYECKH OJHOPOJIHBIX
KJIETOK, PAacTyIIMX B IOCTOSIHHBIX YCJIOBUsX. boiee Toro, mcciemoBaresib MOXKET M3MEHSTH 3TH
YCIIOBHSI B OIPEIEIICHHBIX IPENeNax, YTO MO3BOJSET €My OLEHHBATH BIUSHHE HAa POCT KIIETOK
CaMbIX pa3Nu4HbIX (pakropoB—pH, Temmneparypsl, KOHIEHTPAIIMA aMHHOKHCIIOT, BATAMHUHOB H T.
. PocT MOXeT OBITh OLIEHEH B T€UEHHE KOPOTKOTO TMEPHOa BPEMEHH JTUOO0 TI0 YBEIMYCHUIO YHCIIa
WIN pa3Mepa KIETOK, JTMOO MO BKIIOUCHHIO PaJHMOaKTHBHBIX TIPEIIICCTBEHHHKOB B KJIETOYHYIO
JIHK. DTtu peanbHble MpenMyIecTBa MO CPABHEHHUIO C WCCICAOBAHUSAMH HA IIETBIX IKHUBOTHBIX
CTaBAT KJIETOYHBIE KYJBTYphl KaK OKCICPUMEHTAIBHYIO CHUCTEMY B OAWH DPSI C KyJIbTypaMH
MHUKPOOPTraHu3MOB. VICII0Ip30BaHNE KIETOYHBIX KYJIBTYP TO3BOJIMIIO B TEUCHHE HECKOJIBKUX He-
Ieb MPOAHAIM3UPOBATh POCTOBBIC MOTPEOHOCTH KIETOK YEJIOBEKa M IMOJITBEPAWUTH PE3yJIbTATHI
JECATUICTHUX HCCIICAOBAHUMA JIIOJCH, OTHOCSIIUXCS K TEHETWYECKH PA3IHMYHBIM MOITYJISIUIM,
KMBYIIUX B Pa3IMYHBIX YCIOBUIX OKpY’Karomeil cpeapl. bosee Toro, mpu pabore ¢ KylbTypaMu
KJIETOK CYIIECTBEHHBIE PE3yJIbTAThl MOTYT OBITh TOJY4YEHBI IIPH UCTIOIB30BaHUH OUYEHb HE-
OOJIBLIIOTO KOJMYECTBA KIJIETOK. DKCHEPUMEHTHI, TpeOyIolMe A BBIICHEHHS TOrO MM HMHOTO
Borpoca ucnonb3oBanus 100 kpeic wim 1000 yenoBek, MOTYT OBITH C PaBHOW CTaTHCTHYECKOM
JIOCTOBEPHOCTHIO MmocTaBiieHbl Ha 100 KynbTypax Ha NMOKPOBHBIX CTEKIax. Ecnm kKakayro KIeTky
paccMaTpuBaTh KaKk He3aBUCHMBIH OOBEKT SKCIIEPHMEHTA, TO OJIHA KyJIbTypa Ha TOKPOBHOM CTEKJIE
nact OoJiee JOCTOBEPHBIM OTBET, UeM Lienas KJIWHUKA, HOJIHAs OOJIbHBIX. DTO SIBISETCS BaXKHBIM
IPEeNMYIIECTBOM, KOTJa JIeJI0 KacaeTcs 4eJIOoBeKa, W, KpOME TOro, CHUMAeT MHOTHE ITHYECKHE



HpO6HeMLI, BO3HHUKAONMEC IIpU HCOGXOI[I/IMOCTI/I HCIIOJIb30BATh JId JSKCIICPUMCHTA GOHBHIYIO
rpyniy >XHWBOTHBIX. B paac Ciiydac€B Ha KOHCYHBLIX CTaAUAX OKCICPHUMCHTA BCE K€ BO3HHUKACT
HCOGXOI[I/IMOCTB B OIIbITaX Ha MNOCJIbIX XHWBOTHBIX, OJHAKO HHYTO HC MCHIACT IpPU ISTOM
HCIIOJIB30BATh KJICTOUYHBIC KYJIBTYPEI B IPCABAPUTCIbHBIX HCCICIOBAHUAX.

[TockonbKy KJIETKH B KYJIBTYyp€ JETKO JAOCTYIHBI JUIS Pa3UYHbIX OMOXUMUYECKHUX MaHUIYJISALUH,
TO MpH paboTe C HUMH PAJAMOAKTUBHEIC MPEANISCTBEHHUKH, S/bI, TOPMOHBI U T. TI. MOT'YT OBITh
BBEJICHBI B 33/IaHHOI KOHIIEHTPAIlMU U B T€UEHHUE 3a/IaHHOTO Neproja BpemeHH. KonnyecTBo 3Tux
COCTMHEHUI MOXKET OBITh Ha MOPSAIOK MEHBIIE, YeM IMPH SKCICPUMEHTAX Ha IEJIOM >KHUBOTHOM.
HcyezaeT Takke OMacHOCTh TOTO, YTO MCCIEAYEMOE COECIUHEHHE METaOOIH3UpPYeTCs IMEYEHbIO,
3amacaeTcsi MbIIIIaMU WU SKCKPETHpPYeTCsl moykaMu. [Ipu MCHoab30BaHUM KIETOUYHBIX KYJIBTYP,
KaK MpaBUjIo, ObIBa€T HETPYAHO YCTAHOBHUTb, YTO MPHU TAKOH-TO KOHIIEHTPAIMH 100aBIEHHOE B
KYJbTYpPY BELIECTBO HAXOJUTCSI B KOHTAKTE C KJIETKAaMH B TEUEHHUE JAHHOTO MEPHOJia BPEMEHU. DTO
o0ecrieunBaeT IMOJIyYEHHE pEabHBIX 3HAYEHHM CKOPOCTH BKIIOUEHHUS WIM MeTaboau3Ma
uccieAyeMbIX coeluHeHuil. MuTeprnperanust pe3ynbTaToOB TaKWX OKCIEPUMEHTOB Ha UEIbIX
KUBOTHBIX UYpE3BbIUAWHO 3aTPyJHUTENbHA, XOTS U B KJIETOYHBIX KYJbTypax pe3yJbTaTbl MOTYT
MAaCKUpPOBAThCS MOBPEKAAIONINM JEHCTBUEM HUCCIENyeMbIX coeluHeHuid. OIHAKO B TE€X CIydasX,
KOr/1a [eJIb SKCIIEpUMEHTa—O0HapyKUTh AEMCTBHE TOTO WM MHOTO JIEKapCTBEHHOTO Mpernapara
WIA KOCMETHYECKOTO CpEeICTBa Ha >KMBOTHOE, (DAaKTOPBI, CO3IAIOIIME MPOOJIeMy JJsl OJHOTO
OMOXMMHKA, MOTYT SIBUTHCS CYThIO SKCIIEPUMEHTA Il JPYTOro.

IIpumenenne KK

KynbpTuBHpOBaHUE KIIETOK MO3BOJIWIO HaM TITyOOKO MPOHUKHYTh B MEXaHU3MbI pocTa M Jud-
(bepeHIIMPOBKHU KIETOK. XOTs JeTalIbHble MOTPEOHOCTH B MHUTATENIBHBIX (DakTOpax M MEXaHU3MbI
KOHTPOJISI pOCTa BEChbMa CJI0KHBI, KyJIbTUBUPYEMBIE KIIETKU B OOJIBIINX WIIM MaJIbIX KOJHYe-

CTBaX MOTYT OBITh C YCHEXOM HCIOJIB30BaHbI B HACTOSIIEe BpeMsl [Jid TMPOBEACHUS
OMOXUMHUYECKUX IKCIIEPUMEHTOB.

HN3yyenue nuddepeHuupoBKu

N3zydenune nuddepeHIMpoBKY Y BBICIINX 3YKAPHOT MPEACTaBIIeT COOON Ype3BbIUAHO CIIOKHYIO
npoOiieMy, OJHAaKO Mbl YXK€ pacrojaraéM HECKOJbKMMHM CHUCTEMAaMM, CIOCOOHBIMH K
muddeperurpoBke in vitro. IIpeMMyIiecTBO TakMX CHCTEM 3aKJIIOYaeTcs B TOM, UTO MOCHe
BO3JeHCTBUS (D DEPESHITMPOBOYHOTO CTUMYJIA TIOMYJISAINS KICTOK MPETePICBACT OMPEICIICHHBIC
U3MEHEHHUS, KOTOpPbIE MOJKHO JIETKO BBIABUTH UM KOJMWYECTBEHHO NPOCIEIUTh. Takumu
M3MEHEHHSAMH MOTYT ObITh oOpa3oBaHWe Oenka WM Oojee CIIOKHBIE U3MEHEHUS CTPYKTYPHI H
XapakTepa pocTa KJIEeTOK, KaK 3TO UMEeT MeCTO NpH TU(GEepeHIIMPOBKE U CIUSIHUN MUOOIACTOB
202051 mudhepeHIMPOBKE SMUAECPMAIBHBIX KEpaTUHOILIUTOB, o0pa3yrommx CUCTEMY,
HaIlOMHMHAIOLY0 OPOTrOBEBAIOLINI CIIOW KOXKH.

bonpiioe KoaM4ecTBO KIETOYHBIX JIMHUM TOJIYYEHO W3 LIEHTPAJBbHOM HEPBHOM CHCTEMBI — B
YaCTHOCTH JHMHHUU (D (HEepeHIIMPOBAaHHBIX KJIETOK MMM W JIMHUM KIETOK HelpoHoB. Kpome Toro,
BBIJICIMIIM JIMHUM KJIETOK M3 OMyXoJjei nepudeprueckoil HEpBHON cHcTeMbl (HEOIUIACTHUYECKHUE
IIBaHHOBCKHE KJIETKH). IIocKOIbKY KIETKII~HEeHpoOaacTOMbl B KyJbType MOTYT 0Opa3oBBIBATh
OTPOCTKH, IpH KyJIbTUBUPOBAHMM JTHX KIETOK ¢ JU(PepeHIUpYOMMMHUCI MHUOOIacTaMU
IIPOUCXOIUT 00pa30BaHUE CHHAIICOB, YTO MO3BOJISIET U3ydaTh Nepeadyy CUHAITUYECKUX CUTHAJIOB
B BECbMa IIPOCTOH CHCTEME.

I'pynma  omyXosieBbIX KIIETOK, IUIA3MallUTOMBI, IIOJy4Y€HAa W3 IUIA3MaTUYECKUX  KIIETOK,
NPOAYLHMPYIOMUX HUMMYHOINIOOUHBI. [lmazManuTomsl, CrocOOHBIE Pa3MHOXKATbCSI HWH  BUTPO
o0ecTIeYsTi 3HAYUTENBHBIA YCIeX B M3YYCHHH MeXaHH3Ma OOpa3oBaHHs aHTUTEN. ODTH KIETKH



UCTIONB3YIOTCS TPU HM3YYCHHUU CTPYKTYpPHl U (DYHKIMM MMMYHOIJIOOYJIMHOB, ¥ OCOOEHHO IIpH
U3yYEHUHN CTPYKTYpbl M oOpa3oBanus uHpopmanuoHHslx PHK, uro ceirpano BaxkHyio poib B
yrayOsieHnn Hamiero noHumanus npoueccuHra PHK  u yHuKanbHOM mepecTpoilku TeHOB A
aHTUTEJI, PUBOJAIIEH K Pa3HOOOpPA3UI0 aHTUTEN. DTH UCCIEAOBAaHMS ChIIPAIM BaXXHYIO POJIb B
HAaIlleM TIOHMMAaHUW CIOXKHBIX TMpoueccoB audepeHIINpPOBKY.

I'enernka

OmHMM W3 TJABHBIX TIPEHMYIIECTB OAaKTEPHOJIOTOB IO CPAaBHEHHWIO C TPaJUIHOHHBIMH
OMOXMMHUKaMH, pPAOOTAIOMIMMU C JSYKapUOTaMH, SBJSUIACh JOCTYNHOCTh IIHPOKOTr0 Habopa
MYTaHTHBIX ~MHKPOOPTaHM3MOB, YTO TIO3BOJISUIO  OakTEpHOJOraM HPOBOAUTH  CIOXKHBIC
TCHETHYECKUE HKCIIEPUMEHTHI. V3yueHue HacieICTBEHHBIX B3aHMMOCBS3EH y 3yKapuoT TpeOoBajio
JJTUTEIBHOTO BPEMEHH, INPHYEM OCOOCHHO [UTUTEIBHBIM BPEMEHEM TCHEpALUH OTIMYAIOTCS
mitekonuratone. Hanbomnee octpo sta nmpobiema nposBuiach Npu U3y4YeHUH T€HETUKU YellOBeKa,
KOTOpasi B JIy4IIeM CIIydae OCTAeTCs JIMIIb ONucaTeNbHON HayKol. CIIocOOHOCTH KIIETOK K POCTY B
KyJIbType MpHUBEJa K Pa3BUTUIO METOAOB KJIOHUPOBAHUSA, XPAHEHUSI M CIIMAHUS KIETOK, YTO B CBOIO
odepeb MPUBEJIO K CTAHOBJICHUIO HOBOM 00JIACTH HAyKH—TEHETHKHA COMAaTHYECKUX KIIETOK.

HNMmmyHoJ10THS

XOTs, KaK yKa3bpIBaJIOCh BBILIE, KIIETOYHBIE KYJIBTYPbI U HAXOAWINA IPUMEHEHUE B UMMYHOJIOTHH, B
TEYEHHUE psAfa JET UCIOJIb30BAHUE ATOW CHUCTEMBI OCIIOKHSIOCH CIEIYIOIUM OOCTOSTEIBCTBOM.
KneTku, cuHTE3upyolMe HWHTEPECYIOUIME MCCIEAOoBaTele aHTuTena (Hampumep, KIETKH
CEJIe3€HKU >KMBOTHBIX, MMMYHH3UPOBAHHBIX CHEIHM(PUUECKMMU AHTUIC€HAMHU), IJIOXO DPOCIU B
KYJbType WU COBCEM HE POCIH, a KJIETKH MHUEIOMBI IIPOLYyLUUPOBAINA AHTUTEIA C HEU3BECTHOU
cneun(puyHOCThI0. CIIOCOOHOCTh 3TUX JBYX TUIOB KJIETOK K CIMSHHUIO IO3BOJIMJIA B IOCIIEIHEE
BpeMs HaJaJUTh KpPyMHOMAcIITaOHOE MPOU3BOACTBO MOHOKJIOHAJIBHBIX aHTHTEN. Eciau MbIb
MMMYHM3UPOBAaTh HEOUYMIIECHHBIM IIPENaparoM aHTUIE€HAa M 3aTEM KICTKH €€ CEJIE3E€HKH
rMOpUIN30BATh C KJIETKAMH MHEJIOMBI, TO CPEAU IMOJyUYEHHBIX TMOPUIHBIX KJIETOK HalaeTcs Mo
KpaifHeli Mepe OfHa, MPOIYNUPYIOUIas aHTHTENA, CIenn(pUIecKre K MCXOTHOMY aHTHIeHy. OTa
KJIeTKa MOXeT ObITh KJIOHUPOBaHa M TPAHCIUIAHTUPOBAaHa B MbIIb B (opMe OITyXOJH,
NPOAYLHPYIONMIEH BBICOKOCTEIIM(PHUYECKIE AaHTUTENa B KOJMYECTBE, H3MEPSIEMOM TpaMMaMHu.
IIpencraBnsst 6e3yclnoBHBI MHTEpEC sl UMMYHOJIOTOB, 3TO, KPOME TOIO, JaeT BO3MOXHOCTb
OMOXMMUKY TIONy4aTh AHTHTENAa K MaTephally, KOTOPBHIH OH HE MOXET IOJDKHBIM 00pa3oM
OYMCTUTh. Takue aHTUTeIa MOTYT OBITh, B YACTHOCTH, MCIIOJIb30BaHbI ISl TEHETUYECKOTIO aHAJIN3a
AQHTUT'€HOB IIOBEPXHOCTH KJIETOK YEJIOBEKA.

O0pa3oBaHne KJICTOYHBIX NPOAYKTOB

KynbTypel KIETOK MOTYT CTaTh LEHHBIM HCTOYHUKOM T'OPMOHOB U JAPYTUX CEKPETUPYEMBIX
MaTepurajioB, CCJIU 6YIIYT MMPCATIPHUHATHI I[aHLHeﬁIHHC IIOIBITKHU OITUMHU3AIIUNU CHUCTEMbBI B 3TOM
HanpaBieHuu. KynpTypbl KIETOK yke ceHdac OKa3blBalOTCS BaXKHBIMH HPOAYLIEHTAMH
BUJOCTIEIM(PUIECKOTO IPOTUBOBUPYCHOTO areHTa HHTepdepoHa.

BupycoJiorusi u Tpancpopmanus KIeToK

Tor mporpecc B o0macTu BUPYCOJIOTMH, KOTOPBIA HPOU3OMIEN B IOCIEAHEE JIECSITUIETHE, B
3HAYUTEIBHOM CTENEeHU OOYCIIOBJIEH BO3MOXKHOCTBIO BBIPAIMBATh BUPYCHI B KYJIBTypax KJIETOK.
Jleno He TONBKO B TOM, YTO HPU STOM JUIS TIOJYYEHHUS BUPYCOB HE TpeOyercs OOIBIIOro
KOJINYECTBA KHUBOTHBIX. JleJI0 TakkKe U B TOM, YTO OJ1aroAapsi 3ToMy METOAY HMPEXHUE TPYAOEMKHUE
U IUIOXO BOCIIPOM3BOJUMBIE TECThl ObUIM 3aMEHEHbl TAaKMMHU HPOCTBIMHU, TOYHBIMH M BOC-
MIPOM3BOIMMBIMU METOJIaMH JECTEKTUPOBAHMS BUPYCOB, KaK METO/IbI OJISIIEK, OJy4YeHHs] BUPYCOB
U OKpaluBaHus. B pe3ynabTare NpUMEHEHMsI 3TUX METO/I0B BBISICHIIIOCH, YTO BUPYCHI CIOCOOHBI HE



TOJIBKO MH(UIMPOBATh U yOMBAaTh KJIETKH, HO MOTYT TaK)K€ BBI3bIBATb W3MEHEHHS B XapakTepe
pocTa KIeTOK—(EHOMEH, U3BECTHBII Kak BUpPYCHas TpaHCQOpMauus KIETOK. DTH H3MEHEHu,
IIPUBOJSAIINE K MOSBICHUIO KIIETOK, HE PEAarpyIOLUX HA CBOMX COCENEH TaK, KaK 3TO XapaKTEPHO
11 HETPaHC(OPMHUPOBAHHBIX KJIETOK, BBI3BIBAIOT OCOOBIN MHTEPEC B CBA3U C TEM, YTO OHU MOTYT
MIOMOYb HaM IMOHSTh IPUPOY TpaHC(HOPMAIIUHU, TIOCKOJIBKY CXOIHbIC U3MEHEHUS, IPOUCXOISIIHUE C
KJIETKaMU UH BUTPO, UTPAIOT, OYEBUIHO, KAKYIO-TO POJIb B MHAYKIIMH OIIyXOJIEH.

[TockonbKy B HacTosIIee BpeMs OObIIast 4aCTh BUPYCHBIX 3a00JI€BaHUMN JIEUUTCS ITyTEM BBEICHHS
aHTHCBIBOPOTKH, BBIPAIIMBAHUE BHPYCOB HMMEET Ba)XKHOE 3HAYCHHE KaK Uil HACHTHU(QHUKALUU
BUPYCOB, TaK M Ui MX HCIOJb30BaHUS B MOJYUYCHHM BaKIMH. DTH 3a7auyd pPelaroTcst OONbIIei
4acThIO C HMCIIOJIB30BAHMEM KJIETOYHBIX KyJIBTYP, U MHOTHE BUPOJIOTMYECKHE OTACICHUS KIMHUK
oOecrieyeHbl 000pYAOBAaHMEM JJIsi BBIPALIMBAHMUSA KJICTOK M TOJyYEHHs BHPYCOB B OOJBIIUX
KOJIMYECTBAX.

OmnpenesieHne NUTOTOKCUYHOCTH

I'maBHBIM HAaNpaBICHUEM HCIIOJIB30BAHMSA KIETOYHBIX KyJbTYP NPEICTABISACTCS TECTUPOBAHUE U
U3y4YeHHE MEXaHMW3Ma JCWCTBUS PA3IUUYHBIX BEIECTB, KOTOPbIE MOTYT OBITh HCIOJb30BAHBI B
KAa4eCTBE JICKAPCTBEHHBIX IPENaparoB, ICTEPreHTOB, KOCMETHYECKHX CPEACTB, MHCEKTHILIMIIOB,
KOHCEPBAHTOB U T. 1. Pe3ynbTaThl, NOJTyYEHHBIE HA KIETOUHBIX KyJIbTypaX, HENb3sl, 0€3yCIOBHO,
HKCTPANOIMPOBATh Ha LEJIbIE OPraHU3MBI, HO HE BBI3BIBAET COMHEHMS, YTO €CIM TO WU HHOE
BELIECTBO OKAa3bIBAET MOBPEXKIAIOLIEE NEHCTBUE B HECKOJIBKUX JIMHUAX KYJIbTUBUPYEMBIX KIIETOK,
TO CIelyeT OXHIaTh HeOJaronpusaTHOro >¢p¢exra ¥ NpU BBEIACHHUU ATOTO BEIIECTBA LEJIOMY
KHUBOTHOMY. [lOMMMO TOro, 4YTO HCIOJIB30BaHHE KYJIBTYp KIETOK H30aBIseT OT CTpajaHUil
00JIBLIIOE KOJMYECTBO KUBOTHBIX, UCIIOJIb30BAaHUE KYJIBTYp KJIETOK Y€JIOBEKa M03BOJIIET OLIEHUBATh
MOBpPEXKAAOIIEe AEHCTBUE BEIIECTB Y BUA, HEAOCTYIIHOTO JUIsl SKCIIEPUMEHTOB TaKoro poja, T. €.
y denoBeka. bonee Toro, kak yke yImOMHHAJIOCh BBIIIE, PE3YJIbTaThl TECTOB OKa3bIBarOTCA Ooiee
BOCIIPOU3BOJAMMBIMH, KOTJJa OHU TIPOBOJATCS UH BUTPO.

KyabsTypa pacTure/ibHOI TKaHH

XoTd KyJbTMBMPOBAHUE PACTUTEIBHBIX KIETOK OCHOBAHO Ha TeX JK€ MpPHHLUMINAX, YTO U
KyJIbTUBHUPOBAaHUE >KUBOTHBIX KJIETOK, METOJOJIOTHUS KyJIbTUBHPOBAHHUS B JBYX 3THUX CIyyasx
HECKOJIbKO pazianuaercs. B u3BecTHOI cTeneHu 370 00yCcIOBICHO UCTOPUYECKMMHU IPUUUHAMHU, HO
OTpEICNICHHYIO POJIb UTPAIOT TAKXKE U PA3NIUYUS B OCOOCHHOCTSIX POCTa PACTUTENBHBIX KJIETOK,
pacTymux B KyJbType. Tak, KIeTKH MOPKOBHM MM Tabaka MOTYT pacTd B BUJE KaJUIIOCa, B BHUJE
CYCIICH3UH WJIM K€ B MX KYJbTYpe MOXET ObIThb MHIYIHWPOBaH sMOpHorenes. s momydeHus
KyJbTYp KaJlloca MCIOJb3yloTcs nmobern mnu ctebnu. IlobGerm ams 3Toi menu moiyyaroT U3
CTEpUIM30BAHHBIX CEMSH, IPOPALIUBAEMBIX B aCENTUYECKUX YCIOBUSX.

ITpu ucnonp30BaHUM ke CcTeOIEH X CTEPUIM3YIOT U PACIICIUIAIOT B aCENITUUYECKUX YCIOBUAX TaK,
9TOOBl HMX CcepAleBHMHA Oblla JOCTyNHA IS THTaTeNbHOW cpensl.B kadectBe cpen uis
KyJIbTUBUPOBAHMS OOBIYHO HCHOJB3YIOT MOAM(DUKALUN NPEJIOKEHHON paHee cpelibl, K KOTOpPOil
N00aBJISIIOT PacTUTEIbHbIE TOPMOHBI POCTA, 3-UHAOIMIYKCYCHYIO KUCJIOTY M KMHETUH, WIH HUX
a”anoru. OJIHaKO Cpeibl, HCIIOJIb3yeMble B MOBCEIHEBHON MPAKTHUKE, 3HAYUTEIBHO Pa3IndyaroTcs
MEXKITy COOOI.

KynbeTypsl Kamiroca HA4MHAIOT CBOM POCT M3 PACTUTEIBHOM TKaHU, M TAaKOM THUI KYJbTYpbI
UCHONb3YyeTCs Ul NojjiepkaHus Matepuana. KyasTypbl Kauitoca OOBIYHO MOAJICPKHUBAIOTCS Ha
IIOBEPXHOCTU TBEPAOM arapoBod cpeabl. Ilo 3TOM mnpuuMHE pa3auyHble YYacTKH KaJulroca
OKa3bIBAIOTCS B PA3JIMUHBIX YCIOBUAX OKPYXKAIOLIEH Cpeibl; 03TOMY B OOJBIIMHCTBE CIIy4aeB Jis
OMOXMMHUYECKUX UCCIIETOBAaHUN MCIIONB3YIOTCS JUCTIEPTUPOBAHHbIE KIETKH KaJlTI0Cca, PacTyIue B



cycrieH3ud. llpu BO3BpallleHMM Ha TBEPAYIO CpeNy KIETKH IPETEPIEBAIOT OIPEAEICHHYIO
MI0CJIEI0BATENBHOCTD KJIETOUHBIX JEJICHUHN, IPUBOAIIMX K MOSBICHHUIO aJBEHTUBHBIX SMOPHOHOB.

B mocnegHee Bpemsi KyibTypa pPacTHTEIBHOW TKAaHM TpuUoOpenia OOJbIoe 3HAYCHHE IS
CEJIbCKOXO03SICTBEHHON MPOMBIIEHHOCTH. [Ipon3ornuio 310, Korjaa OblIo MOKa3aHo, YTO U3 OJTHOM
KJIETKH, OTJICJICHHOW OT KaJUTI0Ca, MOYKET OBITh BHIPAIIEHO WHINBUIYAIBHOE PACTEHHE MOPKOBH, T.
€. TBICSYH UJCHTHYHBIX PACTCHUN MOPKOBH MOTYT OBITh MOJTYUYEHBI U3 OJHOTO KyCOUYKa KAJLTIOCHOM
TkaHu. CrenoBaresbHO, TPH TMOJYYEHUH PACTEHUSI C TOBBIIIEHHOW NPOIYKTUBHOCTBIO HET
HEOOXOUMOCTH KJaTh HECKOJBKO JIET JJIsi €r0 BOCIPOU3BOJICTBA M HAKOIUICHHUS JOCTATOYHOTO
KOJINYECTBA TOCEBHOr0 MaTepuaia. BMecTo 3TOro B TEYEHHUE HECKOJBKHUX MECSIEB MOMXKHO
MOJTyYUTh MHOTO UJICHTUYHBIX KIIOHUPOBAHHBIX pacTeHuid. Bece 3T pacTeHust OyIyT OJMHAKOBBI IO
BHEIIHEMY BH]IY, LIBETY M pa3Mepy € PEAKUMH CIIydasiMU HEKOHTPOJIUPYEMBIX BapHallHil.

XAPAKTEPHBIE OCOBEHHOCTHU KVYJIbBTUBHUPYEMBIX KJIETOK

IlepBHYHBIe KIETKH U TpaHCchOpMaLUs

KneTtku, nomydeHHble OT KMBOTHOTO M NOJAECPKHUBAEMbIE B KYJbTYpE, Ha3blBalOT NEPBUYHBIMU
KJIETKaMU JI0 TeX IOp, IMOKa OHU He OyayT CyOKyJIbTUBHUPOBaHHIL. Ilpu ycnemHoMm ycTaHOBICHHH
KyJbTYpbl TEPBUYHBIC KJIETKM HAYMHAIOT Pa3sMHOXKATHCSA, M UX HEOOXOIUMO IEPHOAUYECKH
nepeceBarb (CyOKyJIbTUBHPOBATH). llpy MOCTHIKEHUU MOJHOIO MOHOCIOS MEPBUUHYIO KYJIbTYpYy
CIIeZyeT mepecesiTh B 2 MM 4 HOBBIX (pIaKoHa, MPUYEM PACCEB KYJIBTYPbl MOXKET MOBTOPSTHCS
MIPUMEPHO C HEJECIbHBIM MHTEPBAJIOM B TEUEHHE HECKOJIBKMX MecsueB. KileTku Moryt npu 3ToM
OCTaBaTbCid JUILUIOUJHBIMH M COXPAaHATh MHOTHE XapaKTEpHble OCOOCHHOCTH HCXOTHOTO
JKCIUIaHTaTa. Takyr KyJbTypy Ha3bIBalOT KJIETOYHOW JIMHHMEH. B Hell MOXKeT NpHCyTCTBOBATH
HECKOJIbKO Pa3JIMYHBIX COPTOB KJIETOK, M HEKOTOpPbIE XapaKTEpHbIE OCOOCHHOCTH KJIETOK MOTYT
OKa3aThCsl HECTAOMIbHBIMH. KIETKH MOXHO KJIOHHUPOBATh, NMPUYEM HEKOTOPbIE KIOHBI MOTYT
o0nanaTh CTaOUIBHBIM (DEHOTHIIOM.

Panee uccnepoBarenu mosarajiv, YTO HpU HOJAEPXKAHUM COMATHYECKUX KIIETOK B KYJbTYpE B
MOAXOAAIIMX YCIOBUSAX KJIETKHM MOTYT JACIUTHCS B TEUEHHE HEOTPAHMYEHHO JOJIOr0 BPEMEHH,
coxpausisg HeMOAUPUIIUPOBaHHYIO GopMy. OTHAKO JATbHEHIIINE UCCIIEIOBAHUS TTOKA3aJIM, YTO 3TO
He Tak. KyJabTypbl EpBUYHBIX KIIETOK JIETKO MOJYYWUTh M3 MHOTMX TKaHeu. Kakoe-To Bpems 3Tu
KJIETKU 3CKINOHEHLIMAIbHO Pa3MHOXKAIOTCS, HO 3aT€M IMPUMEPHO depe3 6 MecAleB CKOPOCTh pocTa
KyJbTYpBl CHIXKAETCs, a uepe3 10 MecseB KIeTKH JAeTeHepUupyIoT U MorudarT. 1o HabmogaeTcs
nmociie 50 reHepammid, KoOTrJa W3 KaKIOW HAYaIbHOW MMEPBUYHON KIETKH 00pasyercss KyJIbTypa
npumMepHo u3 1022 KIeTok.

B nuTepaType He MMeeTcsl TBEpJOW TOUKU 3pEHUS Ha yIOTPeOICHHE TEPMHUHOB <«JTUHHS KIETOK» H
«IITaMM KJIETOK», B CBSI3M C YEM MHOTHE aBTOPhl pPACCMAaTPUBAIOT UX KaK B3aMMO3aMEHSEMBIE.
Jlpyrue ke ucciieJoBaTean ONpeaeIsioT ITaMM KJIETOK Kak MOMYJISLUIO KIETOK, OJYyYEHHYIO U3
MEPBUYHOM KYyJIBTYpPBI IIyTEM MIEPECEBA, a MO JIMHUEH KIETOK NOHUMAIOT KJIETOUYHYIO MOIYJISIHIO,
MOJIyYEHHYI0 M3 NEPBUYHOW KyJIbTYpbl M BBIPAILMBAEMYIO0 HEOIPENEICHHO AOJIrO€ BpeMs HH
BUTPO.

CooTHoIIEHNE MEXIY KOJMYECTBOM IreHepaluii U KOJIUYECTBOM MacCaX el 3aBUCUT OT OTHOIIECHUS
naccupoBaHus. Ecnu KIETKH MacCUpyIOTCsS TaKUM 00pa3oM, UYTO COAEPKUMOE OAHOro (hrakoHa
pacnpenensercs Mexay JAByMs HOBBIMHU (iakoHamMHu (OTHOLIEHHME maccupoBaHus 1:2), To
KOJIMYECTBO MAcCCa)X€il M KOJUYECTBO I'€HEpAlUid OKa3bIBAIOTCS OJHUM M TeM Xke. B aTom ciyuae
00pa3oBaHKE TOJTHOTO MOHOCIIOS ¥ HEOOXOJMMOCTh ACCHPOBAHUS JOCTUTAIOTCS MOCIIE YABOCHHS
Yyucia KJIEeTOK B KyJbType. [Ipu oTHomenuu naccupoBanus 1 : 4 BO3pacT KIETOK, BBIPAKEHHBIN B
KOJIMUECTBE TeHepaluii, Oy1eT BABOE BbIILIE, YEM KOJIMUYECTBO MMaCCakeil.



IloTpeOHOCTH B MUTATEJBHBIX BelIeCTBAX

B 40-x m mawame 50-x TOmoB OojbIas 4YacTh KJIETOK BBIpalMBajach B IUIa3Me€ WM Ha
(UOPUHOTEHOBOM CT'YCTKE B MPHCYTCTBUU TKAHEBBIX 3KCTPAKTOB WIHM UX yIbTpaduibTpaToB. B
CBOEH Kiaccudeckoil pabore Wran  wmcciaenoBanm TOTPEOHOCTH OSTHUX KJICTOYHBIX JIMHUH B
MUTATENbHBIX BellecTBaX. EMy yaanoce JOOMThCS pasMHOXKEHHUS KIETOK 3THX LITAMMOB B Cpelie
ONPEJIETIEHHOI0 COCTaBa, COJEp KAllle CMECh aMUHOKHUCIOT, BATAMUHOB, COJIEW M YIJIEBOJOB, a
TaKkKe HeOONbIIOE KOJMYECTBO JHATM30BAHHOW  CBIBOPOTKH  JIOHIAJM MM  YeJIOBEKa.
Cretnguyeckasi nuraTelibHas HEJOCTaTOUYHOCTh MHAYLUpPOBalach YJAJICHHEM U3 CpPelbl KakKoii-
00 aMUHOKHUCIIOTHI WM BUTAMUHOB, MPUYEM MOCIEACTBHS ATOTO YJAICHHUS TOJDKHBI ObUTH OBITH
CKOMIICHCHUpPOBAaHbl IMPU BOCCTAHOBJIEHUU HEJOCTAIOLIETO KOMIIOHEHTa . 27 (akTopoB ObUIH
olpezesieHbl Kak He3aMeHMMble Uil  pocTa. OHM COCTaBUIM OCHOBY CpEJlbl, M3BECTHOW Kak
«6azanmpHas cpena Urma», mmu BCU. U3 20 ammuokucior 13 oka3aauch HE3aMEHHMBIMH, a
oCTaJIbHbIe 6 MOTJIM OBITH CHHTE3UPOBAHbI KJIETKAMH M3 APYTUX UCTOYHHKOB YIJIepoaa. Y aajeHue
J000r0 M3 CEeMH BHUTAMHUHOB NPUBOAMIO K PAa3BUTHIO CHUMITOMOB HEJOCTATOYHOCTHU. Takum
obpaszom, Wri, ucnonb3yss METOA KyJIbTHBUPOBAHUS KIETOK, NMPOJAEMOHCTPHPOBAN MHUTATEIbHBIC
MOTPEOHOCTH KJIETOK MBIIKM W denmoBeka. [lpum kynpTuBUpoBaHuu kiaetok B BCU cpeny
HE00X01MMO OOHOBIIATH, U o3ToMy BCH Obliia BCKOope 3aMeHeHa Ha MUHUMaJbHYI0 cpeny Wria
(MCH) (MEM) B KOTOpOH KOHIIEHTpAIlWs Pa3IWYHBIX KOMIIOHCHTOB ObLIa TOBBIINICHA, YTO
o0ecreynBaio HEMPEPBIBHBIA POCT KIETOK B KYJIbTYpE B TEUCHHE HECKOJIBKUX CYTOK 0€3 CMEHBI
Cpenbl.

ChIBOpOTKA CIY>KUT HCTOYHUKOM HEUJCHTU(UIIMPOBAHHBIX (GakTopoB B cpeae Urma. lo cux mop
HeT OOIIEero MHEHHUS OTHOCHUTEIBHO POJIM CHIBOPOTKM B KJIETOYHBIX KyjibTypax. HeuspecTHo,
SBIISICTCS JIM CHIBOPOTKA MCTOYHUKOM HU3KOMOJIEKYJISIPHBIX COCAMHEHUH, TPEeOYIOUINXCS B OYEHb
MajblX KOJMYECTBAX U TIEPEHOCHMBIX CHIBOPOTOYHBIMU O€lKaMH, WM K€ ChIBOPOTKA
obecrieynBaeT KJIETKM HE3aMEHUMBIMU O€lKaMu, WJIH K€, HAKOHEL, ChIBOPOTKA CIYXHT
HMCTOYHMKOM U HHU3KOMOJIEKYJISIPHBIX M BBICOKOMOJIEKYJIIPHBIX HE3aMEHHUMBIX COEIMHEHMI. bbuio
MOKa3aHo, 4TO a’ibda-raol0ynuHoBas (pakuusa (peTyuH), MPUCYTCTBYIOMIAsS KaK B CBIBOPOTKE
11012, TaK U B CBIBOPOTKE B3POCIOr0 OpraHMu3Ma, ClIoCOOCTBYET MPUKPEIUIEHUIO KJIETOK K CTEKITY
M UX pacljacThIBaHUIO, T. €. O0OMM IMpoleccaM, HEOOXOIUMBIM [JIsl PAa3MHOXKEHUS KIETOK.
JleiicTBue (eTynmHa NPUNHUCHIBAIOT €r0 AHTUTPUIITUYECKOW AaKTUBHOCTH. B HacTosiee Bpems
Mociie TPUIICHHU3ALMKA TKAHU WM KJIETOYHOTO MOHOCJIOS  JIEHCTBUE TPUIICHHA OOBIUHO
OJOKHPYIOT HOOABICHUEM CPEIIbI, COICPIKAIIEH CHIBOPOTKY .

B 70-x rogax uccienoBaTenel 3auHTEpecoBajla pojib CHIBOPOTOYHOIO albOyMUHA B KyJbTypax B
CBSI3U CO CIIOCOOHOCTBIO 3TOTO OeJKa CIIYKUTh IEPEHOCUYUKOM I HEOOJIBIINX MOJIEKYJI. DTH He-
O0JbIIHE MOJIEKYJTBI (TOPMOHBI) MOTYT CTUMYJIUPOBATH POCT PA3JIUYHBIX THIIOB KJIETOK.

OnHa u3 npo6iieM, BO3HUKAIOUIMX MPH IMOMbBITKaX MOIYy4aTh KYJbTYPbl OAMHOYHBIX KIJIETOK WU
KyJbTYpPBI KJIETOK C HU3KOU INIOTHOCTHIO (Hanpumep, 100 kieTok B 1 mi1), 3aKiI04aeTcs B TOM,

YTO B 3THX YCJOBUSAX KJIETKH MOTMOAIOT WM PAacTyT OYeHb MeajeHHO. .KieTku MoryT pactu mnpu
HU3KOW .IUIOTHOCTH, €CIM TOMHUMO OOBIYHBIX KOMIIOHEHTOB J00aBJISITh B CpELy CEpUH WU
.uctuH. B pesynbprare IlogpoOHOro m3ydeHUs 3TUX M JIPYTHX MOTPEOHOCTEH, 3aBHCALIMX OT
IUIOTHOCTH MOMYJISIUH, Oblla pa3paboTaHa KOHLENLHUS «KOHAMLIMOHUPOBAHHOW cpeab». Kiertku
CIOCOOHBI CUHTE3HPOBATh pa3IMYHbIE JOOABOYHbIE KOMIIOHEHTHI, OHAKO OHM BBIXOZSAT U3 KIETOK
B Cpedy CO CKOPOCTbIO, TIPEBBIMIAIOMIEH OMOCHHTETHYECKYI0 CHOCOOHOCTH  KIIETOK.
KonnunmonupoBaHHas cpela—>a3TO Takasg  cpella, B KOTOPOH KOHLEHTpalus MeTaboJIuTOB
HAXOJUTCSI Ha TAKOM YPOBHE, UTO HACTYNAET PaBHOBECHE MEKIY BBIXOJOM METaOOIUTOB U3 KIETOK
B Cpely ¥ 0OpaTHBIM 3aXBaTOM 3TUX METa0OJUTOB KIETKAMH.



KOHTPOJIb POCTA

KyeTo4yHbI HUKJ M HUKJ POCcTa

Pactymme kieTku perysisipHO JIEnATcs TPUMEPHO OAMH pa3 B Kaxiable 24 yaca. B mepuoa mexmay
JeNeHUsIMU, T. €. B uHTepdase, KIeTkH yasauBaioT koimuectBo JJHK B Teuenue ompeneneHHOM
(ha3pl KJIIETOYHOTO IMKJIA, TaKk Ha3biBaeMon (a3wl cuHTe3a JJHK mmu dassr S. daza S ornenena ot
KJICTOYHOTO JAeNeHus win muto3a AByMs nepuogamMu Gl m G2. Ilpu OTCYTCTBHM KakuxX-IuOO
OTpaHUYECHUIN KJIETKM PABHOMEPHO PACIPENENICHBl MO KIETOYHOMY LUKy, U €CJIH KOJUYECTBO
KJIETOK YJIBaWBAETCA YEpe3 IIPABWIbHBIE IPOMEXYTKH BpPEMEHH, TO TOBOPAT, YTO KyJbTypa
HaxOJIUTCS HA CTaIUN SKCIIOHEHIIUAJIBHOTO POCTA.

OOBIUHO TOCIIe KOPOTKOTO MEPHOAA IKCIIOHEHIIHAIEHOTO POCTa TOT WIM MHOM (haKkTOp CTAHOBHUTCS
JTUMUTHPYIOIMIMM. OTO MOXET MPOUCXOJUTh B pE3yJbTaTe HCTOIICHHUS KaKoro-aubo Qakxropa
Cpeopl WIM € B pe3ylbTareé TOro, YTO KYJbTUBUPYEMBIE KIETKH IIOJHOCTBIO ITOKPOIOT
MMOBEPXHOCTh, HA KOTOPON OHHU pacTyT. CKOPOCTh pOCTa KyJbTYphl NPU 3TOM 3aMEMIAETCS, U
KOJIMYECTBO KJIETOK B KYJbTYpPE JOCTUraeT HACBIEHUS (KOHEYHasl IUIOTHOCTh KieTok). Korma
JalbHENIe AeeHUs] KJIETOK MPEeKpallaloTcs, HacTynaeT cTaluoHapHas ¢aza pocTa KyJbTyphI.
[Ipu BOCCTaHOBJIEHUH B KyJIbTYpE JIMMUTHPYIOLIETO (hakTopa KIETKH Bo3BpamaroTcs B (azy Gl
KJIETOYHOIO0 LMK, mpoucxoauT mukia cuHTe3a JIHK, mocne wero kierka aenutcs. Mmeercs
HECKOJIbKO TEOpHH, OOBSICHAIONMX TAaKOW THI KOHTPOJS pOCTa, HO BCE OHU HCXOIAT W3
MPEANOI0KEHNS, YTO KOHTPOJIb OCYIIECTBIISIETCS Ha KaKOM-TO 3Talle, PACIOJI0KEHHOM BCKOpE
nocne neneHud. [locne mpoxokIeHus 3TOro 3Tamna KIETKH BKIIOYAIOTCS B KIETOYHBIM LIUKI U
JEJISITCSL.

Bonbiiast yacte KJIETOK Y KMBOTHBIX HAXOIUTCS IMOJ TakoW (OPMON KOHTPOJISA POCTA, YTO OHH
MPEKpanIatoT MPOJBUKEHHE 110 KIIETOYHOMY LIUKITY, BCKOpE nocie MuTo3a. CiaeaoBarenbHo, A
CTUMYJISILUHU TIEPBUYHON KJIETOYHOM KYJIBTYpbI, MPEXkKAE YeM KIETKH BO3OOHOBST JIBUKEHHUE IO
HUKITY K (pase neneHus, cienyeT yCTpaHUTh OrpaHuueHue pocta. KieTku HEKOTOphIX OBICTPO
pacTylMX OIyXOJied YTpauMBalOT YYBCTBUTEIBHOCTh K KOHTPOJK pOCTa, U IO- 3STOMY
MIOJIy4YE€HHBIE U3 OIyXOJei MEepBUYHbIE KJIETKU JIETKO aJaTUPYIOTCS K POCTY B KYJbTYpE U MOTYT
JopacTeT» 10 60siee BRICOKON IUIOTHOCTHU IO CPABHEHHIO C KJIIETKAMU U3 HOPMAaJIbHBIX TKaHEH.

B kynpTypax wuHOrga oOpasyroTCsi TUTAaHTCKME KIETKH—OCOOEHHO B cClydasix pocTa B
HEONTUMAJBHBIX yClIoBUsAX. OOpa3oBaHUE TaKMX KJIETOK OOYCIOBJIEHO TE€M, YTO PACTYIINE KIETKH
TEPSIIOT CHOCOOHOCTh JAEIUTHCS M MOTYT YBEJIMYMBATHCS B pa3Mepe, MOKa HE JOCTUTHYT B
nuamerpe 1 MM u Gosee. YactoTa 0Opa3oBaHUsl THTAHTCKUX KJIETOK 3aMETHO YBEITHUYMBAETCS B
pesynbTare oOiydeHus. Hamndme HEOONBIIOro KOJMYECTBA THUTAHTCKUX KJIETOK B IOMYJISIIHH,
BEPOSTHO, HE MIPEJICTABISIET OCOOEHHBIX MPOOIEM 17151 OMOXUMUYECKUX HCCIETOBAaHUM, HO €CIT UX
YHCJIO PACTET, TO 3TO OTPAXKAET MJIOXUE YCIOBUS KyJIbTUBUPOBAHUS;

Takue KyJIbTypbl JOJKHBI OBITH BBIOPAKOBAHBI M 3aMEHEHBI HOBBIMHU KYJIbTYpaMH, PacTylIUMU B
HOPMAJIBHOU Cpejie.

3aBHCHMOCTD OT NPUKPENJIeHUS] U POCT B CYyCIIEH3UH

XoTst TUMQOIUTEI He 00HAPYKHUBAIOT TEHACHIIMU K arperaid WH BHBO, MOTYT PacTH UH BHTPO B
CYCIICH3UH, OOJBITMHCTBO HETPAHC(HOPMHUPOBAHHBIX KIETOK MIICKOTIUTAIONIMX MOTYT PACTH TOJBKO
OyIyuu TPUKPEIUICHHBIMU K CyOcTpaTy—aub0 K OpYrHMM KJIeTKam, JTUOO K KoJulareHy, Jubo K
CTEKJTy WJIM TIacTUKy. [lmacTukoBast MOBEpXHOCTH TOJKHA OBITH CIIENUANIBHO 00paboTaHa, YTOOBI
KJIETKW MOTJIH K HEH MPUKPETUTHCS, IPHYEM KIETKU 3YKapUOT HE PUKPEIUISIOTCS K IUTACTHKOBBIM
Yalrkam, MpeJIHa3HAYeHHBIM Ui OakTepHalbHBIX KyJbTyp. [IpH 3aKyrnke MiIacTUKOBOW MOCYBI
B)XHO BBISICHUTH, YTO OHA INpEJHA3HA4YeHa /IS KyJbTyphl TKAaHEBBIX KJIETOK; B KaTajorax Takas
nocyfa o0blyHO obOo3Hauaercst OykBamu TC (tissue culture). K mpupoansim cyOctparam, Ha
KOTOPBIX (hruOpOoOIacThl pacTyT in Vivo, OTHOCUTCS KoJiareH. [[pyrum u3nro0IeHHBIM cyOTpaToM
IV M3YYEHUs] 3aKOHOMEPHOCTEH POCTa KIETOK B 3aBUCHMOCTH OT TMPHUKPEIUICHHS K CyOcTpary



ABIISICTCS JKEJNAaTUH (JeHAaTypUpOBaHHBIA KosuiareH) Yamku MoryT ObITh 00paOOTaHbBl BOJHBIM
pactBopoMm xenatuHa (1% B Teyenue 2 4 npu 4°C), mocie 4ero ux ciaeayeT ONOJOCHYTh BOJOW U
XpaHHUTh IPU KOMHATHON TeMIIEpaType BIUIOTh A0 YIOTPeOIeHuUsI.

JUisi  HEeKOTOpBIX IeNiell  pocT KJIETOK, TPHUKPEIVICHHBIX K CcyOcTpaTy, OKa3bIBaeTcs
MPEeNNOYTUTENbHEE, HO A JOPYrHX LeJel Jiydile HCHOJIb30BaTh KIETOYHble cycneH3uu. Kak
NPaBUJIO, KIETKH, OTACIUBIIMECS OT cyOcTpaTa, HA KOTOPOM OHM POCIH, HECIIOCOOHBI K POCTY B
CyCNIEH3UH U OBICTPO AereHepupyroT. bblio mokazaHo, yTo eciau L-KIeTKu moafepX uBaTh BO
BpamaromemMcsi (uakoHe NpU CKOpocTH ero BpameHus 40 o06/MHH, TO Takue KIETKH He
MPUKPETUISIOTCS K TTOBEPXHOCTH, a 100aBJIeHNE B KYJbTYpy METHIILEIUIIONO3bl 10 KOHIIEHTPAIUH
0,1% mpemoTBpamaeT arperanuio KJIeTOK U MOJICPKUBACT UX KU3HECMOCOOHOCTh. bbutr oToOpan
pSAA KJIETOYHBIX MITAMMOB, XOPOILIO PAcTyUIMX B CYCIEH3UH, HO HEKOTOpbIE ApPYTHE IITaAMMBbI
KJIETOK MOTYT pacTH Kak Ha cyOcTpare, Tak M B CYCIICH3MH B 3aBHUCHMOCTH OT COJIEBOTIO COCTaBa
KyJIbTYpaJIbHOM cpeibl; yiajeHHe IByXBaJICHTHBIX HOHOB M YBEJIWYEHHE KOHIEHTpauuu ¢ocdata
OJaronpusATCTBYIOT POCTY KJIETOK B CYCIICH3HUH.

Peryasinusi, 3aBUcAIIasA OT IVIOTHOCTHU KYJIbTYPbl (KOHTAKTHOE TOPMOKEHHE)

[lepBuuHbIE KIETKH, KOTOpBIE MAENATCS B KyJbType, MOTYT MpPETEpIEBaTh TaK Ha3bIBAEMOE
KOHTAKTHOE TOPMOXEHHE ABWKeHHua. Koraa aBe KIeTKH mpuOIMKaroTcs APYT K APYTY, TO B 30HE
KOHTaKTa MpeKpaliaTcs crnenuduyeckue IBIKEHUS KIeTOUHOH MeMOpaHbl. [lepBuyHbIle KIETKH,
ClIeZIOBAaTEeNIbHO, HE MOTYT PacTH Jpyr HaJ JAPYroM, U B OOJBIIMHCTBE CIy4YaeB JOCTHKCHHE
IUIOTHOTO MOHOCJIOS COMPOBOXKAAETCA NPEKpalIeHHEeM KIETOYHBIX JeleHHi. OToT (eHOMEH
XapakTepeH He TOJBKO Ui MEPBUYHBIX KIETOK, HO HAOJIOJAETCs TAaKKe BO MHOTHX KJIETOYHBIX
nuHuAX. [IpekpacHbIM TPUMEPOM ITOMY CIIYXKHUT JUHUSA MBIIHMHBIX GudpodmactoB 3T3. Knerku
3TOM JIMHUH OBICTPO PA3MHOXKAIOTCS B PEIKOHM KYJIbTYpe, HO KaK TOJBKO KJIETKH 00pa3yIOT MOJIHBIH
MoHocCJION (~10B6 KJIETOK Ha YaIIKy AMAMETPOM 6 CM), BCE JEJIEHHUS MOTHOCTHIO MPEKPAIIarOTCs.
Oty HeTpaHcOpPMHpPOBAHHBIE KIETKHM MOTYT B TEUYEHHE HEKOTOPOTO BPEMEHH MOJHOCTHIO
COXpaHSATh JKU3HECTIOCOOHOCTh B TaKOM ITOKOSIIEMCS COCTOSHHH. KOHeuHas IIOTHOCTH KIIETOK
3aBHCHUT OT KOHIICHTpAIIMH CHIBOPOTKH B cpene. bpino moka3aHo, 4To 100aBlieHUE CHIBOPOTKH K
KOHTaKTHO-3aTOPMOXKEHHOU KyJbType HHAyLupyeT nukia cunre3a JJHK u kirerounsix nenenwmii. 13
CBIBOPOTKHM OBLIO BBIJEICHO HECKONBKO (DaKTOpOB, O0O0JaAAIOMIUX CIOCOOHOCThIO CHHMATH
KOHTaKkTHOE TopMokeHue. OcnabieHHbIM KOHTAKTHBIM TOPMOXKEHHEM XapaKTEPU3YIOTCS TAKXKe
KIIETKHU, TpaHC(OPMUPOBAHHBIE BUPYCAMU, TaK UTO TaKHE KJIETKH MOTYT JOCTHTaTh 00Jiee BHICOKOM
KOHEYHOM IUIOTHOCTU. CuuTaeTcsi, 4TO 3TH KIETKH YTPAuMBaIOT 3aBUCALIYIO OT IJIOTHOCTH
perymsinuio. TpancopmupoBaHHBIE KIETKH B OTJIMYHE OT HETPAHC(HOPMHUPOBAHHBIX MPOIOIIKAIOT
pacTH BIUIOTH /10 MCTOLIEHUS CPEAbl, U €CIU IOCJIE 3TOr0 HE CMEHMTH CPENbI, TO KIETKU OBICTPO
norubarot. Co3naercst BrieyaTaeHHe, 4To POCT TPaHC(HOPMUPOBAHHBIX KJIETOK MEHEE 3aBUCHUM OT
TaKUX MaKpPOMOJIEKYJSIPHBIX KOMIIOHEHTOB CBIBOPOTKH, KaK TOPMOHBI M  (aKTOpBI pocTa, U
OTPaHUYMBAETCS TOJIBKO MPU UCTOIICHUH B CPEJI€ HU3KOMOJIEKYJIIPHBIX KOMIIOHEHTOB.

[To Mepe pocTa KIETOYHOTO MOHOCJIOS IPOUCXOIAT CICIY OIS H3MEHEHUS: 1) KIIETKUA CTAaHOBSITCS
0oJiee CKyYeHHBIMH U MEHEE pacIUIaCTaHHBIMHU, YTO TPUBOAMT K YMEHBIICHHIO JOJTU KIETOYHOM
MOBEPXHOCTH, OOpPAIICHHOW K cpene; 2) cpela HCTOMACTCS [0 MHUTATEIbHBIM M JAPYTHM
KOMITOHCHTaM, OCOOCHHO B 30HE, HEMOCPEACTBCHHO MPHUMBIKAOMIEH K KieTkam.Eciu u3 moiHoro
MOHOCJOS HETpaHC(HOPMHUPOBAHHBIX KIETOK (HampUMep, MBIIIUHBIX SMOPUOHANBHBIX KIeToK 3T3)
YAQIUTh YacTh IUIACTA, TO B KJICTKAX, NMPUMBIKAIONUX K KPAl TAKOW «PaHbD», MPOUCXOIUT
crumyisinust cuHte3a JIHK w genenwmii. B pesynbrate KIIETKH OBICTPO 3aHMMAIOT MOBEPXHOCTH
«paHbBD» B MOHOCJIOE. DTO SIBIICHUE, U3BECTHOE T0JT HA3BAHUEM TOTIOMHTHOUPOBAHHUS, OOBICHICTCS
B HACTOSIIECE BpEMs yBEIMYCHUEM OOPAIICHHOM K Cpe/ie TIOBEPXHOCTH y KJIIETOK, HAXOISAIIMXCS Ha
Kparo «paHbl», BBI3BAHHOM yIaJICHUEM COCEITHUX KIICTOK.



CHmKeHue pacIulacThIBaHHS KJIETOK MPH TOCTHKEHUH TOJIHOTO MOHOCJTIOS, a TAK)KE OLIapUBaHHE U
IpeKpalIieHue pocTa KIETOK NPU UX OTKPEIICHUH OT MOJIOKKH JIETJIM B OCHOBY TIPEICTABICHUI

O TECHOM CBSI3UM CTENEHM pPACIUIACTHIBAHHMS HETPAHC(POPMUPOBAHHBIX KIETOK C HX POCTOM.
Ocraercsi HEACHBIM, KOHTPOJMPYIOT JIM KJIETKM CKOPOCTh 3axXBaTa MUTATEIbHBIX BEIIECTB M
COOCTBEHHBIN POCT ITyTEM aKTUBHOTO KOHTPOJISI CBOEH (hOPMBI.

MeskkiieTouHas aare3us MPOUCXOINUT B TPH 3Tala.

1. HauanpHOE coeTMHEHUE KIIETOK, HEe TPEOYIOIIee SHEPTHH.

2. Cnycrs 2 muH npu 27 °C Mexny KieTkamu oOpasyercs cBsi3b, paspymatomascs 0,01%-HbM
TPUIICUHOM. OTa CBsI3b 00pa3yercsi TOJBKO MEXIy KIETKaMHM, HO HE MEeXIy KIeTKaMH |
cyOcTparom.

3. Cnycts 8 mun nipu 37 °C obOpasyercst 6osiee cTaOuiIbHas CBS3b.

OnHako, 3a WCKIIIOYEHHEM CIy4aeB MLIENEBBIX KOHTAKTOB (gap junction ), paccTOSIHUE MEXIY
KJIETKaMM U MEXAy KJIETKaMHu 1 CyOCTpaTOM OKa3bIBAaaeTCs HE MEHbIIE 45 HM.

Kaerounasi MemOpana

Knerounass memOpaHa mpeacTaBisieT COOOW JKUAKUM, YaCTHYHO OTPULATENBHO 3apsyKCHHBIH
JNBOMHOW cyoi. OTpUIATENBHO 3apsSKEHHbIE TIUKOMPOTEHAbl PACHOJIAraloTCAd Ha HapyKHOM
MOBEPXHOCTH KJIETOYHOW MeMOpaHbl, HO UX MOJHMIENTHIHBIC e MPOHUKAIOT Yepe3 KIETOUHYIO
MeMOpaHy M KOHTAaKTUPYIOT C BHYTPHKJIETOUHBIMH  OenkamMu. VIMEHHO 3TH NOBEpXHOCTHBIE
TJIMKOTIPOTEU/IbI ¥ UTPAIOT BEAYLIYIO JI0JIb B MEKKICTOYHOM Yy3HAaBaHUW M KJIETOUHOW aAre3uH.
[Toka3aHo, YTO  CyLIECTBYeT TeCHas KOPPEIALMA MEXIY TIJIMKONPOTEHIaMH KIETOYHOM
MOBEPXHOCTU M (PEHOMEHOM KJIETOYHOH TpaHchopMaiuu. Be1o moka3aHo, YTO TIUKONPOTEHIBI
KJICTOYHOM MOBEPXHOCTH MOT'YT MacKMpOBATh YYaCTKH arryIlOTUHALIMY, Y3HABAEMbIE HA KJICTOYHOM
MeMOpaHe pacTUTENbHBIMU JIKTUHAMHU, TAKMMH, KaK (PUTOTeMarrIlOTUHUH U KOHKaHABaJIMH, U TEM
CaMbIM IPEIATCTBOBATh arperaluyd HETPaHC(OPMHUPOBAHHBIX KJIETOK 3TUMH JIEKTMHAMHU. OTH
YUYaCTKH arrffOTUHALUU AOCTYIHBI Ui JEKTMHOB Ha IMOBEPXHOCTH OMYXOJEBBIX KJIETOK M MOTYT
CTaTh YaCTHYHO JIOCTYITHBIMH Ha TIOBEPXHOCTH HETPaHC(POPMHPOBAHHBIX KIETOK B pE3yibTaTe
obpabotku nocneanux 0,005%-noit nponaszoit i 0,007 %-ubiM TpuncuHoMm. Takass oOpaboTka
MPUBOJUT K YACTHYHOH MOTEPE KOHTAKTHOTO TOPMOXKEHHS M MHAYLUUPYET LUK JACTCHUS, KaK 3TO
OBbLIO MOKA3aHO, B MOJIHOM MOHOCIIOE KieTok 3T3.

[mukompoTenapl  KIETOYHOW  MOBEPXHOCTH  MOTYT  TaKkK€  MAacKHpOBAaTh  AHTUTCHEI
T'MCTOCOBMECTUMOCTH M BIMSATH TEM CaMbIM Ha CIIOCOOHOCTb aCLUTHBIX KJIETOK K TPAHCIUIAHTALIMY.
[maBHBIM TIUKONPOTEHIOM KJIETOUYHOW TOBEPXHOCTH SIBISCTCS  (UOPOHEKTHH. ODTOT OENoK
U3BECTeH Takxke noJ Ha3BaHuAMHU cig (oT aHr. Cold insoluble globulin—nepacTBopuMBIii Ha
xonoxy rio0yimH), CSP (ot anrm. Cell surface protein — KJIETOYHBIA MOBEPXHOCTHBIN OEIIOK),
0.2-SB (ot anri—surface bindind glucoprotein - MOBEpXHOCTHBIN CBA3BIBAIONIUHN TITHKOTIPOTEH]T)
u 6enok LETS (ot anrm. large, external, transformation -sensitive — OGOJNBIION, BHEIIHUMN, 4yBCT-
BHUTENIbHBIN K TpaHchopmaiuu 0enok). OUOPOHEKTHUH XapaKTEepPU3yeTCs MOJICKYJIPHON Maccou
220000, HO MOKET CyIIECTBOBATh TaKke B (hOpMe CBA3AHHBIX AUCYIb(OUIHBIME CBSI3IMU TUMEPOB
u Oosiee BBICOKMX OJMTOMEPOB; 3TOT O€JIOK OOHApy>KMBAeTCsl B CHIBOPOTKE M HA MOBEPXHOCTH
HOpPMAaJIbHBIX, HO HE TpaHC()OpPMUPOBAHHBIX KIETOK. OH MOXET OBITh yJaleH C KICTOYHOM
MIOBEPXHOCTU OYEHb HU3KMMHU KOHLEHTpalMsAMU TpurcuHa. @OUOPOHEKTHH OTCYTCTBYeT Ha
MOBEPXHOCTH MUTOTHUYECKUX KJIETOK, M €r0 KOJIMYECTBO PE3KO YBEIMUMBACTCSA MPHU JOCTHKECHUH
HOpPMAaJIbHBIMU KJIETKaMU IIOJTHOI'O MOHOCJIOS, WJIM IIPU OCTAHOBKE KJIETOYHOH Mpoaudepanuy npu
HU3KOH KOHILIEHTpAlMK CHIBOPOTKH. JloGaBiienue ¢GUOpOHEKTHHA K TpaHC(HOPMHUPOBAHHBIM
KJIETKaM MPHUBOAUT K YaCTMYHOM HOPMalM3allMU KJIETOYHOro (EHOTHIA, YTO BBIPAXKAETCS B
YBEJIIMYCHUU aJIT€3UH KIETOK JPYT K APYyry U K cyOctpary. [lo-Bunumomy, pubOpoueKkTuu siBisercs
OJHUM U3 (PAKTOPOB CHIBOPOTKH, OOJETr4arolUX NPUKPENJICHWE M pPacIUIacThIBAaHHE KJIIETOK Ha



MOBEPXHOCTH KYJbTYpalbHON mocyasl. bonee Toro, anturena K (QUOPOHEKTHHY WHIYIHPYIOT
MOSIBJICHHE Y HOPMAIIBHBIX KJIETOK HEKOTOPBIX CBOWCTB TpaHC(HOPMUPOBAHHBIX KIIETOK.
OuOpPOHEKTHH HENb3S OTHOCUTH K MHTErpajibHBIM MEMOpaHHBIM OelikaMm, TTOCKOJIbKY OH MOXKET
OBITh yJIaJieH C KJICTOYHOH MOBEPXHOCTH Mpu oOpaboTke kieTok 1 M ModeBuHO#N. MoseKyIbl
(uOpOHEKTUHA BeChMa TMOKM U COCTOSIT U3 HECKOJIbKUX, JNAOWIBLHO CBSI3aHHBIX JOMeHOB. Ha
KJICTOYHOW MOBEPXHOCTH (HPUOPOHEKTHUH OOpa3yeT OTHOCHUTEIHHO HEMOABMKHYIO (GUOPHILIIPHYIO
CETh, CBSI3aHHYIO uepe3 MeMOpaHy KIETKHU C dJIEMEHTAMHU [IUTOCKEIeTa.

DYyHKUMH B KYJbTYpe KJIETOK, CBsI3aHHbIEe ¢ TU(PepeHUNPOBKOM

B OonbmmHCTBE CiydaeB KJIETKH, MOJTY4YEHHBIE U3 NIEPBUYHBIX KYJBTYp, OBICTPO BO3BpAIIAIOTCS K
HenupdepeHnupoBaHHOMY (puOPOOIACTONOAOOHOMY MM 3MUTENUONono0HOMYy THITy. BMmecte ¢
TEM BBLACISAETCS BCEe OOJbIIee KOJIMYECTBO KICTOYHBIX JIMHUH, B KOTOPBIX KJIETKH COXPAHSIOT
HEKOTOpble (PYHKIIMM MCXOAHBIX TKaHeH. OHON M3 TIaBHBIX MPOOJIEM B YCTAaHOBJICHUH JIMHUM
i hepeHINPOBAaHHBIX KIIETOK SBJISIETCSI NPUCYTCTBHE B MCXOJHOM SKCIUIAHTaTe ropasno Oosee
ObIcTpo pacTymmx HeauddepeHIMPOoBaHHBIX (GUOpoOIacToB. B OOBIUHBIX YCIOBUSX JTH
($bubpoOIacThl OBICTPO BHITECHSIOT AU EepEeHIINPOBAHHBIC SMUTEINATBHBIC KICTKH. B HEKOTOPHIX
cllydasix, OJTHaKo, OBICTpOE MpHKperuieHue GuopodIacToB K CyOCTpaTy MOXKET OBITh UCIIOJIE30BAHO
IUISL UX yTAJICHUS U3 CMEIIAHHOM KYJIBTYPBI.

beuto mokazano (Turner, 1978), 4To B OTCYTCTBHE CHIBOPOTKH TOJBKO (HhHOPOOIACTBI MBITIICUHOM
TKaHU KypUHBIX SMOPHOHOB MOTYT NPHUKPENHUTHCS K CyOCTpaTy, a MHOOJAacThl OCTAalOTCS B
CYCIIEH3UH M MOTYT OBITh BBIJICJICHBI IyTeM IIepeceBa B CIEAYIOUIMH COCYd B NPUCYTCTBHU
CBIBOPOTKH.

[Totepst cnocobHOCTH K MU dhepeHIIMPOBKE YacTO CBsI3aHa C BHICOKON CKOPOCTHIO pOCTa KIIETOK B
KyJbType, TaK Kak IpH MOJABICHUU CKOpocTH pocta uiau cuHTeda JIHK nHabGmonaercs
BoccTaHOBJIeHUE MU PEepeHITMPOBOYHBIX (QYHKIMNA. Tak, JuHUS TUNIO(U3APHBIX KIETOK KPBICHI,
0o0blyHO mpoxyuupytomas ropmon pocra (CTI), mociae o06paboTku OpOMAEKCHYPUAMHOM B
KOHIICHTPAlMd 3 MKI/MJI TIPHOOpETaeT CIOCOOHOCTh CHHTE3MPOBATh MPOJakTUH. KiteTku
sputponeiikoza dpeHn B pe3ylnbraTe 00pabOTKHM MACHSHOW KUCIOTOM MpEKpallaroT IeJICHUs |
HAYMHAIOT CHHTE3UPOBATH TE€MOTIIO0HH.

TPAHCIIOPTUPOBAHUE

Hexotopbie mepBUYHBIE KIETKH MOTYT OBITH MPHUOOpPETeHHI Yy (upM-mocTaBmukoB.Ecimu dupma-
MOCTABIIMK PACIOJIOKEHA HEMOAAJIEKY U MOXKET IMOCTABJIATh KJIETKHU B JIEHb BBIAEICHUS, TO TAKOM
UCTOYHMK KJIETOK BIIOJHE TpuemiieM. B Apyrux jke ciydasx KyJbTYpbl TEPBHYHBIX KIIETOK
clleflyeT MOJy4aTh CaMOCTOSATENbHO. BO BCeX ciydasx caMOCTOSATENBHOE MOJIy4YEeHHE NEPBUYHBIX
KyJIbTYp HEOOXOIMMO TIPH HCIIOJIb30BAaHUH TKAHEH SKCIIEPUMEHTAIBHBIX )KHUBOTHBIX.

ATCC mnoapnepxuBaeT CTOKM (Stocks — MaTouHble KyJbTypbl, KOHIEHTpATbl, KJIETOK B
3aMOpOKEHHON B JKMAKOM a3oTe (opMe U TPAHCIOPTHUPYET MX 3aMOPOKEHHBIMH B TBEPIOM
yriekucaore. [lockonbKy KiIeTKH 0O0NagaroT HHU3KOW IKH3HECIIOCOOHOCTBIO IPH TeMIepaType
CYXOro JbJa, TO Cpa3y IoOcie MOIY4YEHHs] UX CJIEIyeT HCIOJb30BaTh WJIM NEPE3aMOpPO3UTHh B
KHJIKOM a30Te.

HezamopoxeHHbIE KJIETKM MOXHO TpPaHCIOPTUPOBAaTH B BUAE MOHOCIOA JHOO B COCYIE,
COJIepKallleM JIMIIb CJelbl KyJbTypalbHOW cpelbl, JUOO B COCYZAE, MOJTHOCTHIO HAMOJIHEHHOM
cpenoit. B 06oux ciay4asx cocyabl JOJDKHBI OBITh IPOAI0 3aKyIOPEHBI IS N30eKaH!s UCTIAPCHHUS
Cpezbl, ¥ BHEIIHss TeMIepaTypa Ipy TPAaHCHOPTUPOBKE HE JOJDKHA BBIXOAUTH U3 AMana3zoHa 10—
37°C. Jlaxxe B 3TUX CIydasxX MOXKET MPOUCXOIUTH MOBPEKICHUE KIETOK, TaK YTO 3TOT METOJ
TPAHCHOPTUPOBKHM MPUIOJCH TOJBKO Ui HEeOONMbIIMX paccTossHUH. Cpenbl U CHIBOPOTKU TS
KJIETOYHBIX KYJBTYp TPOIIE BCEro IMOJNydYaTh OT CIICHUAIM3UPOBAHHBIX (UpPM, Takux, Kak Flow



Lab. & Gibco Biocult. MoxHO noOKynath cpebl, KOTOpbIe TPeOYIOT TOJBKO JIUIIb J0OABICHHS
CBIBOPOTKH Tepe]] UCIIOIb30BaHNEM, HO MPEANOYTHTENIFHEE UCIIOIb30BaTh KOHIICHTPUPOBAHHBIC U
CyXH€ CpeJibl, 0COOCHHO NMPH HEOOXOAMMOCTH OOJIBIINX KOJTUYECTB CPE/IbI.

THUIIBI KJIETOK

CrHucok THUIIOB KJIETOK, KOTOPbIE B HACTOSIEE BPEMS MOKHO KyJbTUBHUPOBAThH IOCTATOUYHO BEIIHK.
DTO 3MEMEHTBHl COSAMHUTENbHONW TKaHu (PpuOpoOIacThi), CKENETHbIE TKAaHU (KOCTh W XPSAIIH),
CKEJIETHBIE, CepACYHBbIC U TJIAJKUE MBIIIIbI, AMUTEIUANbHbIE TKaHU (II€YeHb, JIETKHE, MOJIOYHAS
Kele3a, KOoxka, MOYEBOW My3bIPh, MOYKH), KIETKH HEPBHOW CHUCTEMBI (TJIUANBHBIE KICTKH H
HEUPOHBI, XOTS MOCJEAHHE JIUIIEHBl CHOCOOHOCTH K Mpoiudepanuu), SHIOKPUHHBIE KIETKH
(HaMmoOYeYHNKH, TUMOPU3, KIETKH OCTPOBKOB JlaHrepraHca), METaHOIUTH U MHOTO Pa3UYHBIX
TUIIOB OMYyXOJIEBBIX  KJIETOK. Mcmonp3oBaHue MapkEpoB, crenuUyYecKux JUisi JTaHHOTO THIIA
KJIETOK, MTO3BOJISIET OMPEACISATh MPEIKOB, OT KOTOPHIX MOMYyYEHbl TaKUe KYJIbTYyphl, HO JaJIeKO HE
BO BCEX CIIy4asX yAaeTCsl YCTaHOBUTH IOJIOKEHHE KIETOK B WX '"pomocioBHOU". UTOOBI KIETKH
nponrdepupoBaid, OHU JOJDKHBI INPOUCXOAUTH CKopee OT Heau(epeHIMPOBAHHBIX KIETOK-
MPEIIECTBEHHUKOB, YEM OT MOJHOCTHIO AU((EepeHIIMPOBAHHBIX KIETOK, Y KOTOPHIX CIIOCOOHOCTD
K mponudepanud B HOpME yTpauuBaercs. OJHAKO TOMYJSIHS HE 00S3aTeNbHO JOJKHA OBITH
TOMOT€HHON # o00nafgatb (QUKCUpOBaHHBIM (eHoTunoM. HekoTopeie KyiabTyphl, Hampumep
KEPaTUHOLUTHI AMUACPMHUCA, COAEPKAT CTBOJIOBBIC KJIETKH, KICTKH-TIPSAMICCTBCHHUKU W
KepaTUHU3UPOBAHHBIC YellyiuaTele KJIETKH. B Takoil KyJbType MpPOUCXOAST MOCTOSHHOE
OOHOBJICHHE 32 CUET CTBOJIOBBIX KJIETOK, POIHQEpals U CO3PEBAHNE KICTOK-TIPEIIECTBEHHUKOB
W TEepMHHAJIbHAas HeoOpatumas udQepeHIrpoBKa, CONMPOBOXKIAIOMAsACA "CIylIMBaHuEM"
YelryiuaTeiX KJIETOK B KYJIbTYpalbHYIO cpeny. KynabTypsl ApyrHX KIETOK, HampuMmep
¢bubpobnacTsl, MIPEACTABIISIIOT coboi OTHOCHUTEIILHO OJTHOPOJTHYIO TTOTYJIAIIHIO
npoJauQEepUpyOMUX KISTOK MPU HU3KOH MIOTHOCTH MOHOCHOS (~104 kieTok/cM2) U CTONb XKe
OJTHOPOJIHYIO TIOMYJIANHI0 Oojiee AudGEepeHIIUMPOBAHHBIX, HEMPOJM(DEPUPYIONNX KICTOK MPH
BBICOKOW MIOTHOCTH MoHOcnos (105 kietok/cm2). Ota momymsaius GuOpOUT-MOAOOHBIX KIETOK
MIPY BBICOKOW IJIOTHOCTH MOHOCIJOS CIIOCOOHA K BO3BPAIICHUIO B KJIETOYHBIM LUK B Pe3yJIbTaTe
TPUTNICHHU3AINH, CHIDKAIOUIEH TUIOTHOCTh KIETOK B MOHOCIOE, WM COCKOOa 4YacTh KIETOK,
MIPUBOJSIIETO K MOSABIECHUIO CBOOOIHOrO "Kpas'" MOHOCIOSL.

JuddepenurpoBka u npoiaudepanus KIETOK PEryJIUpYyITCcs HE TOJIbKO MIOTHOCTHIO MOHOCIIOS,
HO W TIUTATEeLHBIMU (haKTOpaMu Cpeabl (CBIBOpOTKa, HOHBI Ca2+), ropMOHaMH, B3aMMOACHCTBHEM
C BHEKJIETOYHBIM MaTPUKCOM.

JAuddepeHuupoBka

Benenne KiI€TOUHBIX JUHHNA TpeOyeT TIOCTOSHHOTO YBEIMYCHHS 4HCIa KIETOK. lloaTomy
HEYJIUBUTEIbHO, YTO MPOJOJDKABIIUICSI MHOIO JIET BBIOOpP YCIOBMH KYJIbTHMBUPOBAHUS ObLI
HaIpaBJIeH Ha oOecreueHne MaKCHMaJIbHON CKOPOCTH KIIETOYHOHW Mpoiudepanuu. DTH yCIOBHS,
KaK MpPaBUJIO, OKa3bIBAJIUCh HEOIAroNpUATHBIMU A TUPPEPEHIIMPOBKH KIETOK, IPU KOTOPOH HUX
pPOCT  CYyIIECTBEHHO  OTPaHWYMBACTCS WM TOJHOCThIO  mojammsercs. K ycioBusm,
CMOCOOCTBYIOIIMM PAa3MHOXKEHHUIO, OTHOCSTCA HU3Kas IUIOTHOCTb KJIETOK, HHU3Kas KOHIEHTpalus
Ca2+ (100-600 MKM) 1 TIpHUCYTCTBUE POCTOBBIX (haKTOPOB, TAKUX KaK (pakTOp pocTa smuaepmruca
(®PD), daxrop pocta pubdpodbractoB (PPD) u ¢akTop pocra, CUHTE3UPYEMbIil TPOMOOLIUTAMHU
(®PCT). Beicokas 1uioTHOCTH KiIeTOK (Bbimie 105 kineTok/cMm2), BbICOKHE KOHICHTparuu Ca2+
(300-1500 MxM) wu mnpucyTcTBHE HHAYKTOPOB IudGdepeHIUpPOBKH (TOPMOHBI, HampuMmep
THIPOKOPTH30H, (aKTOp CO3PEBaHUS TJHH, (AKTOP pOCTAa HEPBOB, PETUHOWIBI M IOJISIPHBIC
pacTBOpUTENIM, TaKUe KaK JUMETHICYJIb(OKCHI, CIOCOOCTBYIOT HPEKPAILEHUIO KIETOYHOIO
JeJIEHUs] U MTHAYIUPYIOT TUPPEpEeHINPOBKY KIIETOK.



YTO BBIGPATD JJIS OKCIIEPUMEHTA?

OpraHHas KyJbTYpa H KYJbTypa KJIETOK

HcxonHO TKaHEBBIMH KyJIbTypaMHU Ha3bIBAIM SKCIUIAHTATHI IENbIX ()parMEHTOB TKaHEH, mosaras,
4TO B ITHX (parMeHTax, MO KpallHeH Mepe YacTU4YHO, MOAJACPKHUBAETCS TUCTOJIOIMYECcKast
LIEJIOCTHOCTh. Tenepp "KyJnbTypa TKaHH" MpeBpaTHiach B oOlee MOHATHE, BKIIOYAIONIee B ceOs
KaK OpraHHylO KyJIbTYpY, B KOTOpPOH HeOoJblIne ()parMeHTbl TKAHU WIIM LieJIble SMOpPUOHAIbHbIE
OpraHbl SKCIUIAHTHPYIOTCS ¢ COXPaHEHHEM TKaHEBOM apXUTEKTYPBI, TaK U KyJIbTYypy KJIETOK, KOT/1a
TKaHU JUCHEPIUPYIOTCA MEXaHUYECKU, (PEPMEHTATUBHO WM ITyTEM CIIOHTAHHOM MUIPAllUM KJIETOK
U3 DKCIUIAHTATa, U KJIETKH Pa3MHOXKAIOTCS B BUJE CYCHEH3MH WJIM MOHOCIOS, TPHUKPEMUBIINXCS
K CcyOCTpary KIETOK.

[Tpu BBIOOpE TOTO MM MHOTO TUMA KYJIbTYpHI CIEAYeT MPUHUMATh BO BHHUMAHUE — CIEIYIOLIHE
cooOpakeHuss. OpraHHas KyJbTypa COXPAHSET MEXKKIETOYHbIE B3aMMOJEHCTBHS, B TEUCHHE
J0JITOT0 TIepUoJa MOJACPKUBACT TUCTOJOTHUYECKYI0 UM OHOXMMHUYECKYIO TU(HEPEHIIMPOBKY H
10CJIe Ha4aJbHON TpaBMbI SKCIUIAHTALUH U PsiZia LIEHTPAIbHBIX HEKPO30B OCTAETCs, KaK MPaBUIIO, B
HEpAaCTyIIIeM PAaBHOBECHOM COCTOSHHH B T€UEHUE HECKOJIBKUX JTHEH U JaXke HeJelb. DTH KyJIbTyphI
HE CIIOCOOHBI K pPa3MHOXEHWIO0, HaOMIOmaroTcs pa3Opochkl B mapamiensx. KoimuecTBeHHbBIS
MCCIICZIOBAaHMSI OPTaHHBIX KYJBTYP OCJIOKHSIOTCS HM3-3a HEOONBIINX pPA3NUYUil B T€OMETPUU U
coctaBe HskcruiaHTtaroB. KK, HampoTuB, nMIIEeHbI, Kak IPaBWIO, CTPYKTYpHOM OpraHu3alui,
TEPAIOT XapaKTEPHYI0 THUCTO-THUIMYECKYIO apXUTEKTypy U CBs3aHHbIE C HEW OMOXMMHYECKHE
NPU3HAKU U OOBIYHO HE JIOCTUTAIOT PABHOBECHOI'O COCTOSHUS MPU OTCYTCTBHM CIEIHAIBHBIX
ycnoBuid. KieTkn B KyJnbTypax pa3MHOMKAIOTCS, YTO OOECIEUMBACT IMOJIydeHHE OOJIBIION MacChl
KJIETOK M MX pa3[elieHue Ha HAEHTHYHble Napaienu. KynbTuBupyemble KIETKH MOTYT OBITh
OXapaKTEpU30BaHbl, M ONpEACTCHHAs KJIETOYHAs MOMYJSAIHMS MOXKET OBITh COXpaHEHa IyTeM
3aMopaxkuBaHus. KieTkn uaeHTHQUUMPYIOT 10  (EHOTUIMYECKUM IpU3HAKaM, IyTeM
BbIpAIlMBAaHUs B CEIEKTUBHOMN cpelie, PU3NUECKUM 0TOOPOM, KJIOHUPOBAHUEM WIIM T€HOTHIIUYECKH
IUISL TIONTyYeHHUST OTHOCHTEIBHO OJHOPOJHON JIMHUHU KiIeTOK. CBOWMCTBAa OPraHHBIX M KJIETOYHBIX
KYyJIbTYp HpEACTaBIECHbI HIKE.

Ilpeumywecmea KiemoyHo u Op2aHHOU KY1bmyp
Opragsas KyJbTypa

I'ucronorus

Huddepenumponka

I'eTepo u roMoTUNIMYECKHE KIIETOUHBIE B3aUMOACHCTBUS
B3anmoneiicteue ¢ MaTpUKCOM

KynpTypa KIeToK

Pa3zmHuoxeHue u mogyueHne 6MomMacchl.
KiionupoBanue, cenekus U OUnCTKa.

BrisicHeHHE CBOMCTB KJIETOK M HX COXPAaHEHUE
[lonyuenue napasneneil U KOTMYECTBEHHBIE OLIEHKH.

Tkanb 3MOpHOHa U B3POCJIOTO ;KUBOTHOIO

Kak mnpaBuio, KyabTyphl, IOJIy4€HHbIE U3 SMOPUOHAIBHBIX JKaHEH, XapaKTepU3yITCs JTydllei
BBDKMBAEMOCTBIO U 00Jiee aKTUBHBIM POCTOM I10 CPAaBHEHUIO C KYJIbTYPaMU M3 COOTBETCTBYIOIINX
B3pOCJIBIX TKaHEH. DTO OTpaxkaeT, MO-BUIUMOMY, OoJjieeé HHU3KUHA YpOBEHb CIELMAIN3aLUU U
HAJINYKME PEIUTMLUPYIOIMXCS KIETOK-IPEIIIECTBEHHUKOB MM CTBOJIOBBIX KJIETOK B 3MOpHOHAX.
B3pocnbie TkaHM 007a1aI0T, KaK MPaBWIIO, TOHMKEHHBIM MPOIU(EPATHBHBIM ITyJIOM H Oojee
BBICOKMM  COICPKaHUEM HENCIAIIUXCS CHCUUAIM3UPOBAHHBIX KIETOK, aCCOLUUPOBAHHBIX
3a4acTyro ¢ 0oJjiee CTPYKTypHUpPOBAHHBIM H cJa00 J1e3arperupyoniM BHEKIETOYHBIM MAaTPHKCOM.



[TonmyyeHue nepBUYHBIX KYJBTYP KIETOK B3POCIBIX TKaHEH M MX pa3MHOXKEHHE SBIAIOTCSA Oojee
CIIOKHOHM 3amaued, W NPOJOJDKUTEIBHOCTh XU3HHU TAaKUX KyJbTyp, Kak IPaBUJIO, HEBEIMKA.
OMOpHOHANbHBIE TKAaHK OO0JIAZaI0T MHOTUMH MNPAaKTUYECKMMHU MPEUMYIIECTBAMHU, HO MBI BCETaa
JOJDKHBI IOMHUTB, YTO B PSAJI€ CIY4YaeB ITU KJIETKU OTJIMYAKOTCS OT B3pPOCIBIX KJIETOK, U Mbl HE
MOKeM OBITh YBEPEHBI, UYTO OHM CO3PEIOT IO COOTBETCTBYIOLIETO B3POCIOrO THIA, €CIH 3TO HE
OyIeT MOATBEPKACHO pe3yIbTaTaMU aHAJIN3a COOTBETCTBYIOIIUX CBOMCTB.

HopmanbHasi TKaHb U OMyX0J1€Basi TKAHb

HopMmanpHble TKaHU, KaK MPaBHIIO, JAIOT HAdajlo  KyJIbTypaM C OTPAaHUYCHHBIM  BpPEMEHEM
KHU3HHU, TOTA KaK KYJbTYphl KJIETOK, MOJYYEHHBIX W3 OIyXOJIeH, COCOOHBI MPOIU(EepUpoBaTh
HEOTPAaHMUYEHHO J0Jroe BpeMms. VI3BeCTHO, OJHAKO, HECKOJBKO JIMHUM HEOTPaHUYECHHO
nponudepupyronux kiaetok (kimetku nmouku cobaku MDCK, ¢ubpobnacter 3T3), koTopbie He
MIPUBUBAIOTCS TIPU BBEJICHUH )KUBOTHBIM, TO €CTh HE SIBIISTFOTCSI Oy XOJIEPOTHBIMHU.

HopMmanbHble KIeTKH pacTyT OOBIMHO Kak HeAu(¢epeHLHpPOBAHHbIE CTBOJIOBBIE KIETKH WIH
KIETKU-TIPEIIECTBEHHUKH, W  HAacTyluieHHe  AUPQPEpeHIUPOBKH B TaKOW  KyJIbType
COIIPOBOXAAETCS YaCTO MOJIHBIM IpeKpalieHreM nponudepanuu kietok. Hekotopeie HOpMaibHbIE
KJIETKH, Hampumep (UOpOIMTHI M KJIETKU SHAOTENus, crnocoOHbl auddepeHnnpoBaThCs, 3aTeM
neauddepeHIpoBaThCs, BO30OHOBIATH Mposndepanuio 1 BHOBb AuddepeHnupoBathes. pyrue -
HampUMep OPOTOBEBAIOIINN SIUTEIMA M MHOTHE KPOBETBOPHBIC KIETKU-TIOCTE WHUIHAINH
mudGepeHIPOBKH HECTIOCOOHBI K BO3OOHOBJICHUIO TpoJudepaIuu.

B KkynbTypax KIETOK, IOJYYEHHBIX M3 OIIyXOJE€H, BO3MOXKHA, 0 KpalHEH Mepe 4YacTU4Hasd,
mudhepeHIMpoBKa PHU COXPAHCHUH CIIOCOOHOCTH K Tpoiudepannu. Bo MHOTHX HCCIIeTOBaHUIX
MCIIOJNIL3YETCS TaKasi CIOCOOHOCTh OMYXOJEBBIX KIETOK. [ uzydenus nuddepeHInpoBKY BIIOTHE
MPUTOJHBl KJIETKA MBIIIMHOM MenaHoMbl B16, KpbIcHHBIE TenmaToMbl € MHUHHUMAJIBHBIMU
OTKJIOHCHHSIMH, KJIETKH HEHpoOIacTOM deloBeKa W TphI3yHOB. [Ipm 3TOM Bcerga ocCTaroTCs
COMHEHHS, MOXXHO JIM TPUMEHSTh MOJy4YeHHbIE pe3yJbTaThl K MpoleccaM HOPMalbHOM
¢ hepeHIIPOBKY.

OrpannyeHHble M NOCTOSIHHBIE KJIETOYHbIE JINHUHU

[Tocne HECKONBKHUX MEPECceBOB JMHHS KIIETOK JIMOO TMOHET (OrpaHUYEHHAas JIMHUS KIETOK), JH00
"TpaHcopmupyeTcss" U CTAaHOBUTCS] IOCTOSIHHOW KJIeTOYHOM nuHuell. He Bcerna scHO, BOZHUKAIOT
CTBOJIOBBIE KJIETKM IOCTOSIHHOM KyJIBTYpPBI B XOJI€ ITACCHPOBAHUS, WIM OHM IPEACYIIECTBYIOT B
3aMacKUpOBaHHOM (opMe B MOMYJISALMH KIETOK OTPaHUYEHHON TMHUY. Pa3nuuus B CBOMCTBAX 3TUX
KJIETOK M OOJBIION MEepHoj BPEMEHM, NMPEALIESCTBYIOIIMA MX MOSBICHUIO (MHOIZIA HECKOJIBKO
MECSIIEB), MO3BOJIIOT MPEANOJOKUTh MYTAIMOHHYIO TPUPOAY HX MOABICHHUS (XPOMOCOMHBIE
HCPGCTPOI\/JIKI/I, TpaHCJIIOKallu1, YaCTUYHOC HJIM IMOJIHOC HCCIIApMBAHWEC HJIM TOUYCYHBLIC MYTaHI/II/I).
Henb3st UCKITIOYUTH U BO3MOXKHOCTH IPEJICYIIe-CTBOBAHUS "OeCCMEPTHBIX" KIIETOK, OCOOCHHO B
KYJbTypax, OJy4EHHBIX W3 OIyXOJeH.

[Tpy3HaKy NOSABJICHUS TOCTOSHHOW KIETOYHOM JIMHUU:

[TosiBNieHHE TOCTOSIHHOM JWHUU KJIETOK KOHCTaTHUPYeTCsl MO MOP(OIOTHUECKHM H3MEHEHHSIM
(YMEHbBIIIEHHE pa3Mepa KIETOK, CHIDKEHHE UX aJAre3UBHOCTH, OKPYTIJICHHE U YBEIUYCHHUE
SJIEPHO/IUTOIIIA3MATUYECKOTO OTHOIIEHUS), MO YBEIUYECHUIO CKOPOCTU POCTa (BpeMsi yJIBOCHUS
KJIETOK B KYyJIbType CHIKaercs ¢ 36-48 mo 12- 36 u), Mo CHMKEHHUIO 3aBUCUMOCTH OT CBIBOPOTKH,
Mo yBeTHYeHHI0 S()(PEKTUBHOCTH KIOHMPOBAHMS, MO CHIKEHHIO 3aBUCUMOCTH OT cyOcTpata
(ctocoOHOCTH TiposH(eprupOBaTh B CYCIICH3UN BBIPACTAET TaK K€, Kak ¥ ()OPMHUPOBAHHUE KIIOHOB B
arape), MO YBEJIUYCHHUIO TETEPOIUVIOMAHOCTH (XPOMOCOMHBIE PA3IMUYUsl MEXKIY KIETKaMu) H
AQHEYTUIOMTHOCTH (OTJIMYHE OT JIOHOPCKOTO OYIUIOMAHOTO KApUOTHMNA) W TI0 YBEIHYCHUIO
OMyXOJEPOAHOCTH. YepThl CXOACTBA MEXKAY CIHOHTAHHOW TpaHcopmalmeil in Vvitro #u
3JI0KAYeCTBEHHOW TpaHc(opmalmeld OYEeBUIHBI, HO TE€M HE MEHEE HeNb3sd CUMTaTh 3TH JBa




nporecca MACHTUYHBIMH. HopManbHble KJIETKM MOTYT TpPaHC(OPMHPOBATHCS B IOCTOSHHYIO
JUHUIO, HE CTAHOBACH IIPH OTOM 3JIOKAYECTBCHHBIMHU; W3 3JIOKAYECTBEHHBIX OITyXOJIEH MOKHO
MOJIYYHUTh KYJIBTYpPbl, KOTOpPBIE TPAaHC(HOPMHUPYIOTCS U IPUOOPETAIOT YKa3aHHbIE BBIIIE MPU3HAKH U
IIPU ATOM CTAHOBATCS Oo0Jiee, a UHOI'Ia MEHEE OITyXOJIEPOIHBIMHU.

K mpeumymiecTBaM MOCTOSIHHBIX JIMHUHM KJIETOK OTHOCSTCS HUX OoJjiee BBICOKAs CKOPOCTb POCTa,
BO3MOYKHOCTb JIOCTHXKEHHUs 0ojiee BBICOKOH IUIOTHOCTH, a CJEIOBATENIbHO, U OOJBILEro BbIXOJA
Ouomacchl, UX MEHbINIAs 3aBUCUMOCTh OT CHIBOPOTKM M BO3MOXHOCTH IOJJEpKaHUSA B Oolee
IPOCTBIX CPelax, a TaKKe MX CIOCOOHOCTh K POCTy B cycneH3uu. K HexocraTkam 3THX JIMHUM
OTHOCATCSI TIOBBIIICHHAs XPOMOCOMHAsi HECTaOMJIBHOCTb, OTKJIOHEHHE OT (heHOTMHa JOHOpa U
yTpaTa cnelu(pUYeckux TKaHEBBIX MapKEpOB.

I'azoBas ¢a3sa

CocraB ra3oBoil ¢assl ompexensiercss TpeMs (aKTopamH: a) THIIOM Cpeiabl, 0) HCIOIb30BaHHEM
OTKPHITHIX (damku [leTpu, MHOTOJSYHOUHBIE 4YallKW) WA 3aKyNMOpPeHHBIX ((1akoHbBI, OyTHLIN)
KyJbTypaJIbHBIX COCYJOB U B) TpeOyemoil OydepHoii emkocTpio. Hekoropbie mapameTpsl
KyJIbTUBUPOBaHMUS MOTYT BapbHpOBaTh, HO JOJDKHBI COOJIOAATHCA OJHO TIJIaBHOE IIPABUIIO.
[IpaBuio 3akiarodaeTcsi B TOM, YTO KOHIIEHTpaius OumkapOoHaTa M mapruansHoe aasienue CO2
JOJKHBI HAXOJIUTHCSI B PABHOBECHH.

Cnenyer nomuuth, yto oTHOIeHne CO2/HCO3 cymuiecTBeHHO 17151 OOIBIIMHCTBA KIETOK, TaK YTO
HU (DJIAaKOHBI, HM YalllKK HE MOTYT OBITh HCTIOJB30BaHbl 0e3 Hamuuust CO2 B atMocdepe.

CyocTpar

[Tpupona cybcTpaTa onpezensieTcs rJIaBHIM 00pa30M THIIOM UCHOJIb3YEMBIX KIETOK M XapaKTepoOM
IPOBOJUMBIX HcciefoBaHUi. [louTH moBceMecTHOE pacHpOCTpaHEHUE MOJIyYWs B HACTOSIIEE
BpeMs MOJIUCTHPOI, 00paObOTaHHBIM TaKUM 00pa3oM, YTOObI YBEIHYUTh CMaYMBAEMOCTh U MIPUIATh
MOBEPXHOCTU OTpHULATENbHBIA 3apsa. B ocoObix ciaywasx (KyJabTypbl HEHPOHOB, MBIIIEYHBIX
KJIETOK U HEKOTOPbIE KYJIbTYPhl SMUTEIUATBHBIX KIETOK) MJIACTUKOBAsl MOBEPXHOCTh MOKPBIBACTCS
KETTATHHOM, KOJUTAr€HOM WJIM TOJIWJIM3MHOM JUIsl TPUAAHUS €H TOJOXHUTEIBHOTO 3apsija.
Moxet ObITh UCHOJIB30BaHA U CTEKJISTHHAS 1TOCY/a, HO OHA JI0JKHA OBITh  TIIATENIBHO BBIMBITA C
MPUMEHEHUEM HETOKCUYHBIX JIeTepreHToB (7X).

KynbTypasbHble cocylibl BapbUpYIOT 10 pa3Mepy OT MHOTOJIYHOYHBIX IUIACTMHOK Tepacku
(mmomans  moBepxHOcTH ~1  MM2, o0beM cpeabl 5-10 Mxi) A MHUKPOTUTPOBAJIBHBIX
miacTuHoK (~30 MM3/100-200 M) 10 Habopa yamiek U (HIaKOHOB € IUIOMIAAbI0 MOBEPXHOCTHU JI0
180 cm2. Ompenensronmu  (akTopaMu TPHU  BBIOOPE KYJIBTYpaIbHOW TOCYIBI  SIBIISIFOTCS:
TpeOyeMoe KOJIMUYECTBO KIJIETOK (MaKCHMallbHas IUIOTHOCTH OOJIBIIMHCTBA TPAHC(POPMHUPOBAHHBIX
KynbTyp 5x10° KreTox/cM2), TpebyeMoe KONMIeCTBO mapasmieseii (96 Il MHKPOTHTPOBAIBHOMN
IUIACTUHKHM)\U TIOPSAZIOK OTOOpa 00pasuoB. 24-TyHOUYHBIE YalKW JOCTATOYHO XOPOIIM JUIS
OO0JIBIIIOTO KOJIMYECTBA Mapajuleleld MpH OJHOBPEMEHHOM OTOOpe 00pas3ioB, HO Koraa OTOOp
00pa3loB NMPOU3BOAUTCA B Pa3HOE BpeMsl, NPEINOYTUTENIbHEE HCHOJIb30BATh WHIMBUAYAJIbHBIC
¢bnakonsl wim Oyteuma. Yamku Iletpm nemeBne (IakOHOB W JAOCTATOYHO YAOOHBI JUIS
HocJeIyomuX 00paboTOK KIIETOK, HallpUMep NpH OKpAIIMBAaHUM WIN SKCTpakuuu. DiakoHsI
MOTYT OBITh TEPMETUYHO 3aKPBITHI; IPU ATOM He Tpedyercs nakybaTopa ¢ npoayBkoit CO2; kpome
TOro, HPU HCIOJIb30BAaHUM (DITAKOHOB CHMXKAETCS OINACHOCTh 3apakeHUs KyJbTyp. B ciydae
CYCIICH3HOHHBIX KYJBTYP TJABHBIM OIPEISIIONMM (aKkTopoM sBIsieTcs o0beM cocynaa. Ilpu
YBEJIMYEHUHN 00beMa MOTYT CO3/1aBaThCsl MPOOJIEMbl B IEPEMEILIMBAHUN U a3PALUU KYJIbTYD

I[TEPBUYHAS KVJIBTYPA

Ha mnepBom »3rTame mosydyeHUs NEPBUYHOM KyJIbTYpbl MPOMCXOJUT CTEPUIIbHOE YJalleHHE
¢parMeHTa TKaHU .JKMBOTHOTO M €T0 MeXaHW4YecKas Win (epMeHTaTUBHAs Je3arperanus. TKaHb



MOKET OBITh IPOCTO M3MENIbYEHA 0 KyCOYKOB 00eMOM 0K0JI0 1 MM3, KOTOpBIE MPUKPEIUISIOTCS K
MOBEPXHOCTU Yalllku Ojaroaapsi cOOCTBEHHOW aAre3MBHOCTH, WJIM HAJUYMIO HACEUEK HAa YalllKe
WIA C TOMOIIBIO CTYCTKa IUIa3Mbl. B 3THX ciydasx OyneT NpOMCXOOUTh POCT KIETOK W3
(GbparMeHTOB M KIJIETKH, MUTPUPYIOIIME U3 OKCIJIAHTATOB, MOTYT HCIIOJIb30BAThCA IS
naccupoBaHus. @DparMeHTbl TKaHU (IKCIUIAHTaThl) MOTYT IEPEHOCHUTHCS HA HOBBIE YalllKH;
MUTPUPYIOIINE KIETKH MOTYT YAAIATHCA TPUIICUHU3ALMENH, a OCTAIOLIMICS HKCIUIAHTAT OyIeT
00pa3oBBIBATH HOBBIE BHIPOCTHI. TpUIICHHU3UPOBAHHBIE | KJIETKH MepeceBatoTCsi B HOBBIE COCYIbI U
CTaHOBSITCS BTOPUYHOM | Ky IbTypoii. [1o popmanpHbIM mpu3HaKaM Takas KyJbTypa HOCUT Ha3BaHUE
JUHUM  KJETOK. [lepBHUHBIE KyJIbTYpbl MOTYT OBITh TaKXKe IMOJY4YCHBI IyTeM (Je3arperanuu
TkaHel (epmentamu, Harpumep TpurcuHoMm (0,25% -ubiit HeounmieHHbl unu 0,01-0,05%-Hb1i
OUMILEHHBIN) WK Kkojutarenaszoil (200-2000 exn./kn, HeounmneHHas). Kinetku obpasyromeiics npu
3TOM CYCIIEH3MHM OCENaloT, MPUKPEIUISIOTCS M PacIUIacThIBAIOTCS HAa MOBEPXHOCTU CTEKJA WIH
iactuka. Takoi crmoco0 mosrydeHHsl KyJbTypbl obecrieurnBaeT 0ojiee BBHICOKMH BBIXOJ KIIETOK,
XOTSl OH Ka)KeTcsi Oosiee CeIeKTUBHBIM, MOCKOJBKY TOJBKO OIpe/eieHHbIE KIOTKH MEPEeKUBAIOT
mucconuanuio. Ha mpakTuke ycnemmHoe IOoJydeHHE IEPBUYHBIX KYyJIbTyp M3 MHOTHUX TKaHEH,
0COOCHHO M3 SIUTENHNA, CBI3aHO C MCIOJIb30BAaHUEM KOJUIaresasbl; Mpy 3TOM pa3Mep SKCIIaHTaTa
CHIDKAeTcs J0 HeOOJBIIOro KiacTepa KJIETOK, KOTOPBIM 3aTeM HNpUKpeIuisieTcs K cyOcTpary u
paspacraercs.

CyOKyJ1bTHBHPOBaHUE

MoHocnoliHast KyJbTypa MOXET OBITh INEepeHeceHa BO BTOPOI KyJIbTYypajJbHBIH cOCyA TMocie
IUCCOLUAIMN KJIETOK MOHOCIOSI TPUIICMHOM U pa3BeleHus. B ciydae cyOKyJIbTUBHPOBAHUS
CYCIIEH3MOHHBIX KYyJbTYp JOCTaTOYHO TOJBKO pa3BeAcHMs. [[uccoumanus KJIETOK MOHOCIONHOM
KYJBTYpPBl JOCTHTAETCs JIy4Ille BCETO MPOMBIBAaHHEM MOHOCIOS (hochaTHBIM coneBbIM Oydepom
(®CB) unmu ©Ch ¢ 1MM stunenaunamunaTerpaanerarom (3TA) u mocnenyromeil HHKyOamuen ¢
X0J01HBIM pacTBopoM Tpuncuna (0,25%-ub1it HeountieHHblit uiu 0,01-0,05%-Hbli OYUIIEHHBIH) B
teyerne 30 c. [Tocne 3TOro TpUrcuH yaansercs, KJISTKH HHKYOUPYIOT JOMOJHUTENBHO B T€UCHUE
15 mMuH. 3aTeM KIETKU CYyCHEHAUPYIOT B Cpele, ONPENENSIIOT UX KOJWYECTBO M PAcCEBAIOT Ha
HOBBIC (DJTAKOHBI.

Kpusas pocra

[Tocne moceBa KIETOK BO (JIAKOH OHH BXOMAT B JIar-TIEPHUOJ MPOAOIDKUTEIBHOCTRIO 2-24 4.,
CMEHSIOLIHICS NepUoJIOM SKCHOHEHIMAIbHOTO pocTa (Jorapudmuueckas (asza). B xonune storo
nepuoaa KICTKH AJOCTUTAalOT IIOTHOI'O MOHOCIIOA W BXOJAT B IEpHUOA MCIJICHHOI'O poOCTa HIIN
nokos ((asza miato). DTy Qasbl XapaKTEpHbI I BCEX KIETOUHBIX JUHUN M MO3BOJISIOT MOIYYUTh
BOCIHIPOU3BOJUMBIC XapPaKTCPUCTUKH KIICTOYHBIX JIMHUH: MMPOAOJIKUTCIIBHOCTD JIar-icpuoJia, BpEMs
yIIBOCHHUS MOMYJISILMU B CEpeANHE JorapupMHUECKoi (a3bl U HACHIIAIOIIYIO UIOTHOCTh KJIETOK B
MOHOcIoe Ha (hasze IaTo. Bocmpom3BoAMMOCTh 3THX XapaKTEpPUCTHK BO3MOXHA TOJBKO HpHU
IIOCTOSIHCTBE YCJIOBUM KYJIbTUBUPOBAHUS.

OmnpeneneHre napaMeTpoB POCTOBOIO LIMKJIA BEChbMa CYILECTBEHHO IS IACCUPOBAHUS KyJIbTYphl U
IUI TIPOBEJICHUS SKCIIEPUMEHTOB Ha KyJbTypax. lloBeaeHume KIETOK M HMX OHOXMMHUYECKHE
CBOMCTBA 3aMETHO pa3IMYyalOTCs Ha pa3HbIX (a3zax pocTa KyJIbTYphl, TaK 4YTO Ba)KHO
KOHTPOJMPOBATh CTaJMI0 POCTOBOIO LIMKJIA, Ha KOTOPOH B KYJbTYPY HOOABISIOTCS pa3InYHbIC
npernapaTsl WM PeareHThl WIH MPOU3BOAMTCS cOOp KIETOK s mepeceBa. Dopma KpuBOH pocTa
MO3BOJISIET TAKXKE MOTYYUTh HHPOPMALIUIO O PENIPOAYKTUBHOM MOTEHIMAJIE KYIbTYPBI.

3apaskeHne KyJIbTypbl KJI€TOK
OnacHOCTh MHKPOOHOTO 3apakeHHsI KyJIbTyp B 3HAUYUTEIBHONW Mepe CHIKeHa Omaromaps
HCMOJIb30BAHUIO0 AHTUOMOTUKOB M JJAMUHAPHBIX O0KCOB. O/IHAKO ClieAyeT MO Mepe BO3MOMXHOCTH



n30eraTb KyJbTHBHPOBAHUS KIETOK C AHTUOMOTHKAMH, MOCKOJIBKY MpoOieMa XPOHHYECKOTO
JIATEHTHOT'O 3apa)KEHUs BCE €I€ OCTAETCS OCTPOM.

Crenyer Kak MOXHO Hallle IPOU3BOJUTH BU3YAbHYIO OIIEHKY MUKPOOHOTO 3apa)KeHHS KYJIbTYPhI
o OsicTpomy m3MeHeHuio pH. Kak mpaBuio, 3apaxxeHne compoBOXKIAeTCsl CHIbKeHHeM pH, XoTs
HEKOTOpbIe TPUObI MOTYT MHIYIMPOBaTh yBenuueHue pH. 3apaxeHne MOXKET Takke MPUBOIUTH K
IIOMYTHEHUIO  CpeZbl, MOSBIECHUI0  MEXKIETOYHOTO  TIpaHyJSpHOIO  MaTepuaiga  IpH
MHUKPOCKOIIMYECKOM OOCIIEZIOBAaHMM W K TIOSBJICHHUIO B3BEIICHHOTO B cpele HEeUIeHTU(U-
LUPOBAaHHOTO Marepuana. Bo Bcex 3THX ciyuyasiX  KyJbTypalbHbIE COCYAbl M30JMPYIOTCS 0O€3
OTKPBIBaHUS MPOOOK U aBTOKIABUPYIOTCS. B COMHMTENBHBIX Cydasx oOpasibl KyJbTyphl CIEAyeT
uccienoBaTb B (ha30BO-KOHTPACTHOM MHUKPOCKOIE, IyTeM OKpacku Mo I'pamMy M ¢ NOMOIIBIO
CTaHJAPTHBIX MUKPOOHOIOTUYECKUX METOJIOB.

Muxkonnasma

VIcTOYHUKOM  3apa’keHHsl MHKOIIa3MOW MpH  KyJbTHBHPOBAHWU  KIETOK MOTYT  OBITh:
KyJIbTypaJIbHasi Cpe/ia, CIBOPOTKA, TPUIICHH WIM CaM HCCIeI0BaTeNb. 3apakeHUE HE BBISBIACTCS
HEBOOPY’KEHHBIM TIJIa30M, U, IIOCKOJbKY OHO HE NPUBOAUT K HM3MEHEHHUIO POCTa KYJbTYBI,
3apa’keHHe MMKOIUIa3MOM 4acTo ocTaeTcsl HezaMeueHHbIM. CriefyeT peryisipHo (OAMH pa3 KaxJble
1-3 mec.) mpoBepATh KyJbTypbl HAa HAJIWYME B HUX MMKOIUIA3MBbI, MOCKOJIBKY TAaKOE€ 3apa)KCHHE
CYLIECTBEHHO H3MEHSET OMOXMMMIO KIJIETOK, HUX AHTUTE€HHBbIE CBOWCTBA M IapaMeTpbl pPOCTa
KyJnbTyphl. lIpeanoeHO HECKONIbKO METOJ0B BBIABICHHUA MHUKOIIa3Mbl, HO HaumOoOJjblIee
pacrpocTpaHeHue moydmt Meto] ¢iyopeciieHTHoro okpammuBanus JTHK.

3apasicenue Kynbmypol OpyeumMu Kiemrkamu

BaxHocTh mpoOieMbl HENOOLIEHUBACTCS, OJHAKO IOCIEACTBUS €€ MPOSIBIAIOTCS OYEHb YacTo.
YroObl n36€xKaTh MEPEKPECTHOTO 3arpsiI3HEHUUS KyJIbTYp, HE CIEAyeT UCIOIb30BATh OJAHU U TE€ e
OyTBUIM CO CpeJoW M peareHTaMM Npu paboTe ¢ pa3IM4YHBIMU JMHUAMHU KieTok. Kpome Toro,
MUMETKU, UMEBIINE KOHTAKT C (uiakoHaMH M OyTBUIAMH C KIETKaMH, HE CJIEIYeT IMOBTOPHO
UCIOJIb30BaTh ISl 0TOOpA Cpe/ibl U3 COOTBETCTBYIOLIMX €MKOCTEH.



