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CnoBapb 4 f

PUTOrOpPMOHbI — perynsaTopbl pocta 1 pasBUTUS pacTeHN

AnuvkanbHasa mepucTemMa - rpynna obpasoBaTenbHbiX KNETOK,
obecneyvnBaroLas obpasoBaHMe BCEX OPraHOB U NEPBUYHbIX TKAHEN

JKCMNJIAHT — rpynna KreToK, OTAeneHHas OT MaTepPUHCKOro opraHmMama

MNbINBHUK — cogepkallas NbinbLy YacTb ThIYMHKX LIBETKOBbIX
pacTeEHNU

ComaTunyeckuu (HenoriloBoU) aMbpunoreHes — npowecc
doopmumnpoBaHua 3apoablLLENOA0DHbIX CTPYKTYP U3 COMaTUYECKNX
KJIMeTOK

AHpOporeHe3s — pasBuTeE ANLIEKNETKMA C MY>XCKUM SpOM,
NPUBHECEHHLIM B HEE CMEPMUEM B MpoLecce onsioaoTBoOpeHUd




KIIETOYHAA MH)KEPEHMFI PAC(

OBGLUVE CBEOE!



AA NHXEHEPUAL.

COBOKYMNHOCTb METOAOB U NOAXOA0B,
NCNoJib3yeMbIX ANA KOHCTPYUPOBAHUA
KNeToK HOBOro Tuna




* MeToabl coxpaHeHus (in vitro) n
BblpaliMBaHUA B cneunaribHbIX MUTaTeNbHbIX
cpepax KneTtok, TkKaHen, HeOOoNbLLWNX OpPraHoB

KYNBTUBUPOBAHNE B St T (17

* MeToAbl NnoJyiy4yeHus I'I/I6p|ll,qOB COMaTUN4eCKux
KneToK HepoACTBEHHbIX U dmnoreHeTqucm

oTAalieHHbIX BUAOB
rmePUAN3ALINA

* MeToAbl BHeAPEHUSA B COMaTUYECKYHO KNeTKy
oTAeSbHbIX KNETOYHbIX opraHens, aapa,
uuTonsnasmbl (YacTMyHaa ruopuansaumsn)

PEKOHCTPYKUUA




KIIETOYHAA MH)KEPEHMFI PA

MCTOPWUS BOT



1 atan (1882-1902 rr.)

I ®PexTunr (1892), K. Pexunrep (1893), I Fabepnanart (1902)
BbICKa3anu nger 0 BO3MOXHOCTU KyNbTUBUPOBAHUS
PaCTUTENbHbIX KINETOK BHE OpraHM3ma.

KynbstuBnpoBaHue pacTUTerbHbIX TKAaHeN in vitro.
KannycoobpasoBaHue..

rabepnanp

BblABUHYII

rmnoTesy o
TOTUNOTEHTHOCTU

L pacTUTenbLHOU
Karl Rechinger Gottlieb Haberlandt ' kreTKIA




2 atan (1902-1922 rr.)
P.XappucoH (1907), A.Kappen (1911)
9KCNEPUMEHTbI MO KYNETUBUPOBAHMIO
IN Vitro TKaHEeW XXNBOTHbIX

3 atan (1922-1932 rr.)
A.Po66uHc (1922), NKotTe (1922)
KynsTUBUPOBAHNE MEPUCTEM KOPHEU
TOoMaTa Ha TBepPOON CUHTETUYECKOU
cpene




HET
==imppm

Philip White
4 stan (1932-1940 rr.)

P.l'otpe (1932) nony4un kannycol 13
OPEBECHbIX pacTeHUi

®.Yant (1932) nokasan
HEeOrpaHUYEHHbIN POCT PaCTUTESbHbIX
onyxosien Npu nepecagkax Ha cBexue
cpeabl




Ua Bonpoca

5 atan (1940-1960 rr.)
®.Ckyr n K.Munnep (19595)

OTKPbINN OUTOrOPMOHbI LUTOKUHUHDI,
CTUMYNATOPbI AENTIEHUS KNETOK
pacTeHumn

kinetin: 2 ! Carlos Miller

Miller and Skoog demonstrate that the ration of
auxin:cytokinin alters organogenesis in vitro



Bomnpoca

6 atan (1960-1975 rr.)
3.KOKMHr nony4unn kneTku 6e3 KneTo4Hon
CTEHKM (NpoTonnacTbl) U3 NMio4oB U
KOpHen TomaTta

Ox.Mayap (1955)

CTUMYNUpPOBan CIIMAHME NPOTONIacToB

: ("’. 3 ;/, ey

Somaclonal variation http://www.plantmethods.com/



BOMNpoca

Paunca [puropbeBHa byTeHko
OCHoOBarsa Lwkosny éuonornm
pacTuTenbHOM KNneTkn B Poccumn u
paspabaTtbiBana TEXHOOIMMI0
MMKPOKITOHaSTIbHOIro pasMHOXeHUS
pacTteHun in vitro




KIIETOYHAS UHXEPEHUWAI. PA

KNETOYHAS VHXKE EPVS
PACTEHUW ?



Cenbckoe  + MukpoknoHupoBaHue
XO3AMUCTBO * OsgopoeneHue

MeauunHa n + BuocunTes
cdapmakonorus * buotpaHcdopmauys

OxpaHa OC g”TOPeMenwaum
* DPAOTONJITUBO
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KannycHble KynbTypbil

CycneH3nOoHHbIe KynbTypbl

KynbTypa oAMHOUYHbIX KITeTOK

KynkTypa npotonnactoB

MepuctemaTnyeckas Kynbrypa

Kyn bTypPa NbiJIbHUKOB




BbipalMBalOT Ha TBEPAON NUTaTeNIbHON
cpepe

[Tlony4yeHue:

obpa3oBaHue u pocT perynupyetcsi ouTOoropMmoHamMu:

ayKcuUHbI Bbi3bIBaKOT NpoLecc aeandcgepeHUMpoBKU
UUMOKUHUHBLI — nponudepauunio KneTok.

XapakTepucTuka:
*TOTUNOTEHTHOCTb
eneancdpdepeHUNPOBAHHOCTb
*aCUHXPOHHOCTb AefeHuns
reHeTUYecKas retTeporeHHoCTb




dYKCUHbI

NYK
nHaoNuN-3-yKcycHas K1cnora
v

NMK
nHgonun-3-macnsaHasa k-tTa

o

HadTUIYyKCyCHasa KNcnoTa

LNTOKNHUHDbI

v

KWHETUH
6-bypdypunammHonypuH

N —— ———

v

NN-gungeHnn-moyeBuHa

v

6-BAIT
6-6eH3nnamMmmHonypuH




UHaykuma kannyca u comatudeckum
ambpuoreHes B KynbType TKGHU MleHULIbT

A.MBayknms kajuryca u3
3peIbIX CEeMSIH

B. unykuus kauryca u3
HE3PEJIbIX COLBETUMN

C-F ®opmupoBanue
COMATUYECKUX 3MOPHOHOB
(moKa3aHbl CTPEITKAMH )

(C) after 15 days of culture,
(D) after 12 days of culture,
(E) after 25 days of culture,
(F) after 20 days of culture.
G. JlintenbHO KyJIbTUBH-
pyembIil kaiutyc (2,5 mec) ¢
MPU3HAKAMU BTOPUYHOTO
IMOpHOreHe3a

H. Pa3Butne comaTnyeckoro
§ oMOproHa

I. ®opmupoBanue pacTeHuu
U3 COMaTUYECKUX
3MOpHUOHOB uepe3 1,5
Mecsila nocie NHUIMALNH

3 KautycoreHesa



3VIOH HdA KYJibTypa

BblpaLI.WIBaI-OT B XXUAKOW NUTaTenbHOM
cpene

[MonyyeHue:

N3 Kansyca uim MHTaKTHOro pacteHuns (aKcnnaHTa)
nyTeM NMepeHoca B XUOKYI NUTaATENbHYIO cpeay, npu
nepemMeLlimMBaHnn N Uckn4veHun conen Ca

XapaKkTepucTuka:
TUNMNYHbIE KalJlyCHbI€ KJI1eTKU

http://bio-x.ru/



«MOTOMCTBO» OAHOW KIeTKU

[lonyyeHue:

u3 Kasisiyca, 3KcrisiaHma, npomoracma u op.

)U3onmnpoBaHNe HeNMnoBPEXAEHHOMU KNeTKN
pacTUTeNIbHOW UMK KanslyCHOM TKaHU

)co3paHue yCnoBun, 6rnaronpuUATHbIX AN pocTta u
pa3BUTUSA U3ONTIMPOBAHHOW KIEeTKU

XapakTepucTuka:
reHeTn4dyeckas roMoreHHOCTb

http://unhwasochi.blogspot.ru/



MaTU4ecKas KymnbTypa Za.

[lonyyeHue:

U3 KOHycoe HapacmaHusi nobezoe, KopHeu,
na3yuwHbIX MNo4YeK u op.

Ha NUTaTenbHble cpeabl BbICAXXNBAIOT
HebGonbLYI YacTb MepuctemMmsbl 4o 0,5 mm

Ny

XapaKkTepucrTuka

*CMOCOOHOCTb K AerieHUIo

*BbICOKasA MmeTabonuyeckas

be) AKTUBHOCTb AnnkanbHas
f MepucTeMa nunemHmka

¥

PucyHok 13 kHurn Wupokos A.U., Kptokos J1.A.
«OcCHOBbI BUOTEXHOMOMM pacTeHuity, 2012



Kynbtypa NbiNbHUKOE

— ~ :
Oa3upyeTcs Ha UCNONIb30BaHUM aHOporeHe3sa in vitro
(nony4yeHue rannouaHbIX PaCTeHNUN HAa UCKYCCTBEHHbIX \
NMUTaTeJibHbIX cpenax n3 N3oJNiIMpoBaHHbLIX NbIJIbHUKOB U
MUKpocnop)

[Mony4aroT

N3 He3peJibiX NbIJIbHUKOB, B KOTOPbLIX MNMblJibLieBbl€ 3€epHa
HaXoaAaATCA B CTaAUM, I'Ipe.EI,LLIeCTByI-OLI.I,EI\/‘I nepBomMy AerneHnto
MUKpPOCNOP Ha BereratTuBHoe U reHepatTnBHoOe 3epPHa.

|

http://bio-x.ru/




aHuA K BbipawiMBaHUIo
eKTOB B KynbType in v

Acermmuka - aBTOKNaBupoBaHue, chunsTpaums yepes

OakTepunanbHble hUnbTpLbI, ynsTpacdmnoneToBoe — oony4vyeHue,
Ae3nHdekuna n BBeaeHue aHTUOMOTUKOB

Cb6anaHcuposaHHOCMb nNuMamersibHbIX

cped — yAoBreTBOpeHne Bcex NoTpebHoCTen KynksTyphl.
OGsi3aTesnibHble KOMMNOHEHTbI — PUTOrOPMOHDI.

Ycrioeusi — cnaéas OCBEeLLEeHHOCTb UIN NOosfIHas TEMHOTA,
Temneparypa, aspauusi, BIaXXHOCTb.




HNPAKTUYECKOE UCITOJIB3OBAHUE
Kynvmyp knemok u mkauei pacmeHuil

buocunTe3 n MuUKpOKJIOHAJIbHOE Co3nanue
ouorpanchopmanus Pa3MHOKEHUE U paCcTeHUH ¢

JJISL TIOJTYYeHU A 0310POBJICHHE HEeHHbIMM
LEHHBIX BEelIeCTB pacTeHuu CBOMICTBAMM

Cxema 1. OcHOBHBIE HaPABICHUS TPAKTUUYECKOTO MPUMEHEHUS KJIETOUHON MHKEHEPUHU PacTEeHUM




HEMOJNTOBOE PA3MHOXEHUE PACTEHUN
OcHoBa MeToAa: TOTUNOTEHTHOCTb PacTUTESIbHbIX
KNeTOK, TO eCTb CMNOCOOHOCTb MOJIHOCTbLIO
peann3oBbIiBaTb NOTEHUUAarN pa3sBUTUA «KINeTKa —
Lierioe pacteHuey.
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2 oA POBAHME
OBPABOTKA OEPMEHTAMMU — PACTEHUS
MEPBOE RENEHNME
P
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N
PACTEHHE,
M30MMPOBAHHIE CUSHUE BbICAXKEHHOE

NPOTONAACTBI

NPOTOMNACTOB 8 noysy

* BBeAeHue B KynbTypy in vitro,
CTUMYNUpPOBaHUE 3KCNNaHrara K
AanbHeuweMmy pa3BuTUiO

~
* pa3MHOXeHUe MUKPOKIIOHOB
* pusoreHes BHOBb 0Opa3oBaHHbIX in
vitro noGeros
| | _J
-
* aKKnMMaTusaumMa MUKPOKITOHOB K
HeCTepUnbHbIM YCNOBUAM
>




AMbpuouna — 3apoabiienogobHas
CTPYKTYpa, passusatoLiascs in vitro,
doopmmpyrowasa LernbHbIN MPOPOCTOK, He
CBA3aHHbLIN coCyaamMu C Kasrnycom

Bugbl MopdporeHes Cosanreecknl PHeToresea u
/\ avlipaorenea OPranorese)
ComMaTuyeckun I~
ambpuoreHes OpraHoreHes "
CrebneBon KopHeBon NuctoBon
® MopdoreHes et
AKTOPbI :~)uripunuau - = TNCTOCCHE S (Thasn )
BHyTpeHHUe aKTopbl BHelwHue hakTopbl
pete PROOTEHED (ROPHN)
Bua \\ Temnepatypa
pacTeHus CBeT DOOfris il CpraNO
OpraH c ( (SSar 1O bd ©* DOAKN)
efla (CocTaB U
i o
BospacT Tesinresied
$PUTOMOPOMOHDI {ssacTig i noberw)
Bpems
roga PErYNATOPblI
POCTA PACTEHUU PacTesisee - PeressepasT




6b| KITOHaJIbHOro
AHOXXEeHUA pacTte

\

« AKTUBaLUA pas3BUTUA YXe cyuecTteyrowmx

B paCTeHunu Mmepucrem )

AABEHTUBHbIE NOYKU —

* UHayKumMA BOSHUKHOBEHMA aABEHTUBHLIX MOYKU, BO3HUKLLKE

no4eKk HenocpeaACTBEHHO TKaHAMMU

aKcnnaxTa ) pacTeHUn 13 KNeToK un
| TKaHeWn, 0ObIYHO UX He
* OudpcpepeHuymnayma M3 comaTuvecKmx 06pa3yHoLLMX.

KNEeTOK 3apoAblllenofobHbIX CTPYKTYp

4

» OudpchbepeHumnaumna aaBeHTUBHbLIX NOYEK B |
NepBUYHON U NepecasjoMHON KanmnyCcHOW
TKaHU

v,




epauusa noberoB n3 MopdqoreHHoro Kannyca
g HOVI cBeknbl (Beta vulgaris L.) o










1 N00eroB U3 NNCTOBLIX 3KCMJIAHTOB
BeKnbl (Beta vulgaris L.)



HEHWE B MNPaKTUKE

MVIKpOKnOHa.H bHO€ pa3MHOXeHue

— 0a3oBbIU MeTOoA AJ1A NONy4YeHUss COMaTU4YeCKUX
rmopmnaoB U reHeTUYECKOU TpaHcdopmauumn
pacTeHuun




Nony4yeHue rubOpnaoB CcomMaTU4YeCKUX KIEeTOoK
HepoACTBEHHbLIX U (hNNOreHeTUYEeCKHU
oTAarieHHbIX BUAOB




M3auusa COMaTUYECKNX o

NonHoe cnuaHune — obpasyloTcs ABYXAOepPHbIe
reTepoKapuoHbl, garowme Havyarno aBym
OOHOSAEPHBLIM TMOPUAHBLIM KNETKaM.
YacTuyHoe cnusHue B N30NMPOBaHHLIE
npoTonsiacTbl BBOAAT MaKpPOMOSEKYIbI, KNETOYHbIE
opraHensibl U KNeTKn bakTepumn.

Y
X X
‘ Kyanrypinsd ung l Ankuil sy

leveporapuon Crsaapayos

@ o

Cosunesecknit rnfipans LiseCpeen




KIIETOYHAS UHXEPEHUWAI. PA

TEXHUKA KIETOYHAS
NHXXEHEPMWSI PACTEHMU



HUe comMmaTUudecKkux

 NONYHYEHUE NPOTOIJIACTOB
(MemoObI MexaHuU4YecKull, 3H3uMamu4yeckuu)

« KYNIbTUBUPOBAHUE NMPOTOINJIACTOB
(MemoObI «KUOKUX Karnesib», niamupoeaHusi)

- TMBPUOU3ALIUA
(MemoObI cnroHMaHHO20 U UHOYUUpOB8aHHO20
CJ/IUSIHUS1)

\ J X




2HUE rnpoTonjiactoB

N3onnpoBaHHbIU NpoTONSacT —
3mo codep)xumMoe pacmumesibHOU K/1emKu, OKPY)XXeHHOoe nia3mMmosieMMoU.

- ~ -

(TepMUH «1130MMpoBaHHbIe npoTornactsh 6bin npeanoxed 8 1880 roay [l.XaHCTeUMHOM.)

s

MexaHuyeckul

KnepHep.

B ocHoBe meToga nexuTt sBreHue
«nnasmonusa» C nocrneaywmm
MEXaHN4YeCKUM yaaneHnem

KINETOYHOW CTEHKMN.

[lpumeHnn B 1892 roogy k.

NneKTuHasa).

e \a

[MpumeHun B 1960 rogy U.K.KOKKUHT.
B ocHoBe meTtoga nexur
ncnonb3oBaHne hepmMeHToB
(uenntronasa, remmuensonasa,

T



METOL, KUOKUX Kanemnby

npoBaHue

METObI _

MpoTtonnactbl KanenbHO BHOCAT B
nuTaTenbHy cpeay

B nuTaTenbHble cpeabl AobaBnaT 1%
arap-arap

OTO NOBbLILLAET XXN3HECNOCOOHOCTb
NPOTONaCTOB:

*NPOTONNACTbl PABHOMEPHO
pacnpenensaTca no KynsTypanbsHOU
cpeae,

earperatbl OTCYTCTBYIOT

‘NuTaTesnbHble BeLWecTBa NoTpebnsoTcd
PaBHOMEPHO

*TOKCUYECKME NPOAYKTbI MeTabonnama
pacnpenensitoTca paBHOMEPHO



!~ npoTonnacToB

(TepMuH «comaTnyeckue rnopuabi» seeneH B 1974 rony [x.Menbxepcom)

4 NN N>

CNOHTAHHOE & I/IH,D,yLl,I/IpOBaHHOG

¢M3quCKMMM (pbro30reHamu

XHMU'ECKUMH q°'°*°3°re"'a""" (NepeMeHHOe 3neKTpUYeckoe none)
(XMOPMCTBIN KanbLiWid, STUNEHTMUKOMb, vL LS

XIOPrPOMa3uHOH)

buonornyeckumm hbro30reHamm
(BMpYCbI)




npo,quTbl, npeacrandwuue UHTepec and OUOTEXHONOIrUU paCTeHMFI
BTopuiHblie MeTaOONUTLI

NekapcTBeHHble  KocmeTtuueckne Kpacutenu BAAd BAB Apyrne
npenaparbl I'Ipeﬂ?paTbl \ / o
(AUrOKCUH, TaKCON U AP.)  (WMKOHWUH U Ap.) (GeTa-UMaHUH U Ap.) (U3 KeHb-WeHs U ap.) Hanpumep, U3
KOK-Carbi3a)

CoepuHeHWa: dpeHonbl, TepneHonabl, aMmuHbl, ankanougbl, MUKo3nabl, CTEPOoUabI
LleHa npoayKTa Ha pblHKax: A0 HECKONbKKUX Thicay $ US 3a 1 kr.

OcobeHHOCTb NonyyeHUa npoaykToB BTOPUYHOro metabonusma:

HU3KaA KOHUeHTpauua B KneTkax!

YnpasneHue: pUToropmMoHbl, MUHeparnbHble CONnK, opraHUYeCKne coeguHeHus,
dusnyeckme akTopbl U Ap.

http://rudocs.exdat.com/



OCUHTE3 B pPacTeHUAX U
NEH3NOHHBLIX KYNnbLTYp

P

Mo oueHKaM cneumanmcToB CNMCOK BELLECTB .
CUHTE3MPYEMbIX PacTe-HUAMU U UCTIONb3YEMbIX
yenoBeKkoM cocTasnset 2 * 104

PacTteHnsa npoayumpyrot acpupHble Macna, Kpacutenu,
rleKapCcTBeHHbIe npenapartbl, HAPKOTUKOB (ONUYM, FePOMH,
HUKOTUH) U CTUMYIATOPOB (TaHUH, KOhenH) u np.

MaK cCHomeopHbIU (Papaver somniferum) ucmo4Huk
6osieymounisirouje2o cpedcmea KodeuHa

HanepcmsiHka (Digitalis lanata) — moHu3upyrouje2o cepOeqyHyro
desimesibHOCMb OU20KCUHa

XUuHHoe depeeo (Cinchona ledgeriana) — aHmumanspuluHo20
XUHUOUHa.




Ecnu cuHTE3 BTOPUYHBIX METAOONMUTOB B KyNbType
OCTaHaBMNMBAETCS, He JOCTUrasi KOHEYHOro pesyrbraTa, To A
nony4YeHns NpoaykTa NPUMEHSIIOT NpoLecc buoTpaHcdopmaLlmn.
CyTb NpoLiecca 3aknto4yaeTcs B NpeBpaLLeHNSX NCXOOHOMo
cybcTpaTa KNeToYHbIMU KynbTypaMmn pacTeHUNA.

I Krlemok sie6edk1 u kapmoghesisi cnocobHbI mpaHcHopmupo-
HYI0 Kucriomy e uHdonun-3-auemun-L-acnapa2uHogyHr Kuc-



OB _paCTeHm‘/'l

Ynics10 00pa3ioB B KOJJIERI[HAX

Crpana reHHbIX 0AHKOB
1 | CIIA 550000
2 | Kuraii 440000
3 |Hugus 342108
4 |Poccus (BUP) 323000
5 | ®panuus 249389
6 | Kanaga 212061
7 | SInonus 202581 I'pynna kyabTyp Yucsio o0pazios
8 |Tepmanus 200000 |Ilmennua, rpuTHKAJE, ITHIONCHI 3217
10 |Kopes 147192 | Poxknb, suMeHb, OBec 40 730
11 |Beauxo6pHTaHHus 114495 | Kpynsaubie 43 867
Texnuyeckne, Mac,IHIHbIE 26 894
Kopmosbie 28 523
3epH0o000GOBBIE 45 690
Knyonenmnoani 8 080
OBonHbIe 49 295
http://rudocs.exdat.com/ ILiogoBbIe, AroaHbIe, BHHOI PA/X 23 054




LleHTpbLI NpOUCXOXAeHUA Kyl'leyprIX pacTeHnn

ﬂmeHmua queHb
. Poie, oBec,
o 742 fgne ropox, yevesmua, M PVC. orypey
< HyT anenkCcuH
sl MaHaapHH N
‘ 1
YyepelHs b o,
rpevnxa,
Kyrypyza, Lot

Kabaukm,
abpuKoc

NOACONHEYHMK,
haconk, Kakao,
XNONYaTHWK

http://rudocs.exdat.com/



