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MoHATHE KYNbLTYPELI UIONTUPOBAHHLIX KIETOK U TKaHe#n

METOA BbIPALMBAHMA M3DNMPOBAHHBIX KNETOK M TKAHER Ha MCKYCCTEEHHBIX
MUTATENLHLIX CPEAEX B CTEPMNBHbLIX YCNOBKUAX (in vitra) NoNy4Mn HA3BaHWE
KyNbTYPbl M30NMPOBAHHBIX TKAHER. KyNbTypa W30NMPOBaHHbIX TKAHER 06bIMHO
NPEACTABNEHA KANNYCHEIMKM M rOPAa3A0 PEKE OMYyXONEBLIMM TKAHAMM.

KYNbTYPBI U3ONMNPOBAHHBIX KITETOK U TKAHEW

KA!'U'ILYC HBIE ONYXONEBBLIE

KannycHaa TKaHb 06pasyeTCA B pE3YIbTATE PacTUTENBHBIE ONYX0NWM UMEHT BaKTEPUANEHOE W
NOBPEKAEHMA HA LENbIX PACTEHMAX, 3 TAKKE B EMPYCHOE NpoMcxoxaeHue. MNpEBRaLEHUE PACTUTENEHBIX
CTEPMNBHOA KyNbTYPE HA 3KCNNaHTaxX. BO3HUMKHOBEHUE  KNETOK B ONyXONEBLIE CBAZAHO C NPOHMKHOBEHWEM B HMX
Kannyca CBA3aHD C HEDPraHW30BaHHbLIM AENEHUEM JHK GaKTepuanbHOA KNETHK, TaK HasklBaemoi Ti-nnasmuabl,

(nponudepaymneit) AnthgepeHYMpOBaHHEIX KNETOK. KOTOPAA 3HAYMTENEHO M3MEHAET CEOACTBA KNETHM.




McnonkioBaHWe KyNbTyphl WI0NUPOBAHHLIX KIETOK U TKaHen

MomMumo hyHAaMEHTaNbHbIX MCCNEA0BaHMA METOS KyNbTYPEl M30AMPOBAHHBIX TKAHEW LWMPOKD
WCNONBL3YETCA B CENbCKOM X03ANCTEE WM NPOMbILLAEHHOM NPOM3BOACTEE.

KneTouyHble KyNbTypbl 06Na8aHT PALOM NPEUMYLLECTE B CRABHEHWM
C TRAAULMOHHBIM PACTUTENEHBIM ChIPbEM (AMKOPACTYLLMMI W
BbIPAUMBAEMbIMIM HA NNAHTALMAX PACTEHUAMM):
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MWUKPOPa3MHOKEHME NN0A0BO0BOWHBIX M AEKOPATUBHbBIX PACTEHWIA, 3 TAKCKe MX 0340P0BNEHME OT BMPYCHBIX W
Apyrux MHherUMiA. C NOMOWED KyNbTYPbl IN WItro MOXHO paclMpiTe BO3MOXKHOCTK CENeKUMOHHOW paboTel:
Noy4aTe KNOHbI KNETOK, 3@ 33aTeM M PACTEHMA C 3anNporpaMmMMpoBaHHbIMKM CBOMCTBaMK. Bnarogapa cnocobHocTK
KNETOK CUHTE3WPOBATE B KYNBTYPE BTOPUYHBLIE METab0NMTbI, BO3HMKNA HOBAA OTPachb NPOMbILWAEHHOCTH,
OCYLWEeCTBNAKWaA BUONOrMYecKniA CUHTES BELWECTE, HeobX0aUMEIX YENOBEKY.




Ycrnoeun KyNnbETUEWPOBAHWA UI0TTUPOBAHHBIX TKaHeW U KNneTok

KYﬂbTMBMpDBaHME Dbpal'MBHTDB TEAHW KM OpradHa pacTedHA — 3KCNNadHToB, a TEM fonee oTAENBHBLIX KNETOK, TpE6‘y’BT

coBNoAEHUA NONHOW acCEeNTUKKW. MUKPOOPTraHM3MbI, KOTOPBIE MOMYT NONACTe B NMTATENEHYD CPEAY, BbIAENAKT
TOKCMHbI, TOPMO3ALIME POCT KNETOK M NPUBOAALLME KyNbTYRY K rubend. MoaTomMy BCE MAHMNYNAL MM C KNETKAMM I
THAHAMK NPY KyNETUBMPOBAHKMK in vitro NPOB0AAT C cOBNAEHWMENM DNPEAENEHHBIX NPABKMN ACENTUKKM B NaMWHap-0OoKce
WNK B AaCENTUYECKMX KOMHATaX. ACENTUKA 4OCTUIAETCA NOAAYEA NPONYLLEHHOMD YEREs GUNbTPbI CTEPUABHOM
BO3AYXA, HANPABNEHHOMo M3 NaMWHap-B0KCa Hapwky, Ha paboTakwero.

Ha noBepxHOCTM PacTUTENbHBIX TKAHEW BCErga HaxoaMTCs
snucthuTHaA Mukpochnopa. MNozTomy Heobxoguma
NOBEPXHOCTHAA CTEPMNM3aLMA, KOTOPaA A0CTMraeTcA
nyTem 0bpaboTKK YHACTKOB pacTeHWA, M3 KOTopbix ByayT
BbIAENATEL 2KCNNaHTbI, A3UHPULMPYHILWMMIA BELWECTBaMK
(Nepexkuch BOAOPOAA, CYNEMa).

AOna pabomei ¢ 6uonoz2uYeckuM Mamepuaniom
HeobxodumMbl criedyiouilie cocmaenAiouiue:

Yucman nocyda
CmepunbHar numamenbHana cpeda

OnmumanbHan oceeuleHHOCMb
OnmumanbHaa memnepamypa
OnmumanbHaa snaxHocmb
Aspayun

YucTaa nocyna, NpeaeapuTensHO 3aBepHyTaA B
Bymary unu thonbry, MHCTRYMEHTEI, Dymara, Bata
CTEPUNM3YIOTCA CyXMM KapoM B CYLUMNBHOM WKady
npu Temnepatype 160 °C B TedeHue 1,5-2 Yacos.




MurartenbHbIe cpenbi

K‘y’ﬂbTMBMpOBaHME M3DNMPOBaHHbBEX KNETOK M TKaHeH MPOKUCXOOMT Ha MHOTOKOMMNOHEHTHBEX NMATATENBHBEX CREAaX.
OHK MOMYT CYLWECTBEHHD PasnMHaTeCA N0 CBOEMY COCTaBY, 0QHaK0 B COCTaB BCEX CPeA 00A3aTENLHO BXOAAT
cnegyuouwue HeobxoaMMEIE PAcTEHKMAM IPYNMNBI BEWECTE. MakKpoO3NemMeHTbl, MMEPDOZNEMEHTEI, YTNEBOAbLI,

BUTaMKHHBI 4 [*]MTDFODMOHbI.

OCHOBHbI® KOMMNOHEHTbI
nUTaTeNnbHbIX CpEA

SKCTPaKThbI

B nuTaTentHyto cpedy moryT BeiTe gobasneHsl
ZHAOCNEPMEI HE3PENEIX 3ap0AbIWeN (KOKOCOBOro
Opexa, KOHCKOro KalTaHa 1 Apyrx pacTeHui),
NacoKa HeKOTOPbIX AEPEBLEE, PaA3/IMYHbIE ZKCTPAKThI
(CONOA0BLIA, APOXKEBOM), TOMATHBLIA COK.
EeegeHue Mx B cpeay AaeT MHTEepeCcHbIe
pe3yNbTaTkl, HO TAKME ZKCNepUMEHTLI TRYAHO
BOCMNPOW3BOAMME], TAK KaK AeNCTBYHILLMIA
KOMMOHEHT, KaK NpasuMno, TOMHO HEU3BECTEH.




OepnudpchepeHympoBKka — ocHoBa npouecca obpasoBaHuA Kannyca

AeauththepeHUMPOBKE — 3T0 BO3BPALLEHUE CNELMANMIMPOBAHHBIX KNETOK B /
MERWCTEMATMYECKOE COCTOAHME, KOrAa OHWM COXPAHAKT CNOCOBHOCTE K AENEHMHD.




TUnki KNETOYHLIX KyNkTyp

B zasucumocTi oT cnocoba u 'y’CJ'IDBMﬁ KyNbTUEWMPOBAHMA MOXHD
BEbIAENKMTE HECKONBKD TUMOB KyNbTYR KNETOK 1M TKaHEeH!.

KannycHas kynsmypa

CycneH3uOHHasi Kynbmypa

Kynbmypa 00UHOYHBIX KITeMOK

Ecnu kyNbTMBUPOBAHME NPOMCXOAMT
NOBERXHOCTHO Ha arapu30BaHHOM
nUTaTeNLHOW cpege, To obpasyeTcA
KannycHaA TKaHb. OHa He MMEET YeTKO
BbIPAKEHHOWM CTRYKTYPLI, HO MOXKET
pasnM4aTeCA No NNoTHOCTH. MNponcxoxgeHue
1 YCNOBWUA BbIPAWMBaHWA oNpedenaT, byaeT
NW KannycHaA TKaHb pPeIXNoW, cpeaHei
MAOTHOCTM MNKW NNOTHOWA.




Obwan xapaKrepucTMKa KannycHbIX KNeTok

KannycHaa kneTtka obnagaeT uensiv pagom CBOMCTE, 0DWMX CO BCEMM PACTUTENBHBIMK KNETKaMK.
3TO OHTOrEHEe3 KNeTOK, YCTOMYMBOCTE K TEM MNKU MHBIM HEDNaronpuMATHBIM (hakTOpam BHELWHeH cpeabl
W Apyrie CBOMCTBa. BMECTE C TeM ¥ KannyCHbIX KNETOK BO BPEMSA MX KyYNETMBMPOBAHMA NOABNAKITCA
CBOM MHAMBWAYANEHBIE 0CODEHHOCTM, TAaKME KaK hM3M0N0rMYeCcKas aCMHXPOHHOCTE, F’EHETMNECKARA

FETEPOreHHOCTE KM HEKOTOPbLIE OPYTHE.

OHmMmozeHes

dusuoniozsuyeckue ocobeHHocmu

@usuonoauvYecKan 8CUHXPOHHOCMb |

MNeHemu4eckasa aemepoaeHHochi

r OpMOHHe388UCUMocmb]<

OHTOreHes KannycHOW KNeTKK aHanorM4eH passuMTui
6ol pacTuTenbHOW KNeTkM. OH BrNDYaeT B ceba
aeneHue (ambpuoHaneHan hasa), pocT pacTAKeHWMEM

(thaza pacTaxeHua), audhepeHynpoery (thasa
AunchchepeHymalmum), cTapeHue M rubent KNeTku.

s ¥ ¥




M!OHHPOBZHHI:IQ nporonnacTel

M30n1MpoBaHHbIE NPOTONNACTEI
ABNAKTCA DAHMM M3 Haubonee
LUEHHbIX 0D BEKTOB B BMOTEXHONOMMM.
(OHW NO3BONAKT MCCNEea0BaTh
paznuy4Hele CBOMCTEa MemMBpaH, a
TaKKe TPAHCMNOPT BEWECTB Yepes
nnasmonemmy. [ nasHoe
NperMyLecTeo 3Toro 06 bexTa
COCTOWT B TOM, MTO B
M30NMPOBaHHBIE NPOTONNACTEI
A0CTaTOYHO Nerko BBOAWTL
FEHETMYECKYH) MHOPMALIMID M3
OpraHenn 1 KNeToK gpyrx PacTeHui,
NPOKapPMOTUYECKMX OPraHW3MoB 1
KNETOK }XMBOTHBIX.

.

2

~

C

< ™ |
D | O :
o @ ‘ 9:"_
Ch 3 o
a4 Sy |S10 |
-“*
o )
~ B
b f’ 2
[ )
o
v
‘" S

) O ¢

Yy




nOHV‘-IEHHe W KYyNETUBUPOBAHWE MIOTTUPOBAHHBIX NMPOTONMACTOB

Enepsble npoTonnacTel BeinM
BbiaeneHel k. KnepHepom B
1892 rogy npu Uay“eHuu
NNa3mMonMsa B KNeTKax NMCTa
Tenopesa (Stratiotes aloides) o
BPEMA MEXAHWYECKOrD
NOBPEXAEHWA TKAHK.

MzonupoBaHHbIe NPOTONNACTbl MOKHO
KyNbTUBMPOBaTE. OBBINHO A4NA 3TOro
MCMONb3YHOT TE e Cpefbl, Ha KOTOPLIX pacTyT
M30NMPOBAHHBLIE KNETKW M TKaHKW. Cpasy xe
nocne yaaneHusa pepMeHToB ¥ NPOTONNACTOB
B KyNbType HavuMHaeTCA 0bpasoBaHue
KNeTOMHOM CTEHKW. [TpoTonnacT,
PErEHEPMPOBABLUMIA CTEHKY, BeAeT ceba Kak
M30NMPOBAHHAA KNeTKa — cnocobeH A4enuTbcA
1 0DPa30BbIBATE KNOH KNETOK.

HNPOTOILIACT
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KaHHYCHbIE THEAHKM — 3TO TKaHW, BOSHUELWMWME NYTEM HEOpTaHMSUBQHHUFQ ! - 2t
AENEHKWA KNETOK paCTEHMﬁ. -

ACENTUKE ABNAETCA MABHLIM YCNOBMEM BbIPALLWBAHWA KANNYCHBIX TKAHEH. 2 a'e

ObAzaTenbHBIMWM KOMNOHEHTaMKW NMTATENBHBIX cpeq FIBJ'IFII'DTCFIAYI'J'IBVBD,‘QbI, \ Il
FOpMOHBI, Makpo- M MUEDOZNEMEHTEI, BUTaMIMHbL. 4 \
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BEEAEHMIA 3TUX MONEKYN B KNETH APYIMX OpradMsMoe. ' J

HAenuthepeHUMpoOBKa — 3T0 BO3BPALWEHWE CNelManM3MpoBaHHbIX }
HeAenAWMXCA KNETOK K Nponuvgepaum 1 HEOpraHW3nBaHHOMY pOCTY. .

OCHOBHbLIMW TUNAMKM KNETONHBIX KyNbTYP ABNAKTCA KannycHan,
CYCNEHSMOHHAA KM KyNbTyPa 0AWMHONHBEX KNETOK. R

Xapaa‘reprle CBOWCTEA KannyCcHbIxX KNeTOK — thM3MON0orM4ecKan
ACHUMHXPOHHDOCTE, T’EHETUNECKAA TETEPOrEHHOCTE M FTOPMOHHESABMCHMMOCTD. X

-{ @ FEHHAA MHXEHEPWA OCHOBAHA HA NONyYeHMM rMBpuaHbix Mmonekyn JHK u \




I'lposepb're CEOW SHaHWA

HaiiguTe NPpasrnbHbIE OTEBETEI.

Kyanypa M30NMPOBaHHBEX KNETOK A TKaHel MoxeT BblTb
MCNONB30BaHa:

A MM Cl:]‘y’HﬂaMEHTaJ'IbeIX Hay HBIX
MCCNegoBaHKAX

ANA KNoOHanbHOrN MAERORasMHOKEHIAS

ANA CenekyMoHHOA paboTel

AnA nonyveHa BTOPKUNHBIX MeTabonuTos

ana xneboneyeHuA

ANA NPOU3B0OACTEa CMHTETUMECKIMX BONOKOH

M@= = w| e

npu NonyYeHM Guorasa




MpoEepkLTE CEOW SHAHWUA

5, B okeaHe obHapyxeHa rybka, nogasnamnwan pocT
naToreHHbx rpMboe. Kak nyywe BCero NpMMeHUTE ee
Ana 6opebbl © rpubHLIMK 3a60NeBaHNAMMK?

KynbTypa M30NMPOBaHHbIX KNETOK 1
THKaHelr MoxeT BbiTb MCNONb30BAHA. ..

BbIABWTE reH, OTBETCTEEHHLIA 33
A obpaszoBaHKe 4aHHOMo BEWeCTEa, BBECTH

NP yHAZMEHTANBHBIX
HayYHbIX MCCNEAOBAHMAX

Ero B reHOM APOXCKER M NONYYUTE AKTMBHDE
BEWECTED C NOMOLBH) APOHCKEA

ana xneboneyeHMa

AnA KNoHaneHOro
MUEROPasMHOKEHIMA

MoCTpoUTE OKeaHapMyM W BbIpalMBaTE
ryOKy B ONTUMANEHBIX YCNOBUAX

AnNA CenexkuMoHHor paboTel

Mony4uTe A2HHOE BELWECTBO C NOMOLWEH
KYNBTYPBI THAHW MyGHMA

AnAa NpoMsBogcTea
CHMHTETUMYECKIX BONOKOH

CobupaTb OpraHM3mMbl Ha AHE OKeaHa,
pasmanbiBaTe M NPUMEHATL

npK NonyYeHu Bruorasa
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ANA NoNyYYEeHWUA BTOPUHHBIX
METaboNMTOB

OnpeaennTb CTRYKTYRY AAHHOMD BEWECTEE
1 CUHTE3UPOBATE XMMMYECKMM MY TEM




MpoEepLTE CEOW SHAHWA

CTEpUNM3aLMA NMTATENLHOR Cpeabl

CTEpPUNM3ALMA BO3AYXA B KOMHATE

CTEpMJ‘IM3aLLMFI NOBEPXHOCTK pAacTeEHWMA — ZKCNNaHTa

CTepunM3alLmMa nocyasl

B nutaTentHyo cpeay A06aBnaT caxap (roKosy)

B nutaTtentHyto cpeay aobaenawoTt NH 4NO3

B nuTatencHyo cpegy AobasnanT KQHPO 4

B nuTatensHyo cpedy AobasnawT Habop MUKPOZNEMEHTOB
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B nutaTtentHyto cpeay AobaenanT abcumnanHbl

—
=

OCBEWEHWE XOPOLWEE
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Temnepatypa 25 °C
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Temnepatypa 18 °C
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Temnepatypa 32 °C
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BnaxHocTe 90 %
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BnaxHocTe 30 %
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A3payMA BbICOKAA
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A3paumna HU3KaA

BoibepuTe YCNOBMA KyNbTUEUMPOBAHWA
KANNYCHBIX KyNbTyp




