


*OnpepeneHus:

[eHHasA MHKeHepus - 3TO MCKYCCTBEHHbIM MepeHocC
HYXXHbIX FT€HOB OT OJHOro BMJa YXWUBbIX OPraHU3MOB

(6akTepuM, XKMBOTHbIX, PacTEHMU) B ApPYrou BuA,
4YacTo OYeHb OTAAJIeHHbIM MO MPOUCXOXKAEHMIO.

[eHHO-MoaudUUMpPOBaHHbIM opraHusm (FTMO) -
OpraHuY3Mm, NOJIy4eHHbIU C NPUMEHEHUEM METOA0B
reHHOU UHXXeHEPUU U CoAEeprKaLLUU reHbl, UX
¢dpparMeHTbl NI KOMOMHALUMUMU FeHOB APYrUX
OpraHM3MoB.

TpaHcreHHble opraH1M3Mbl - }XMBOTHbIE, pacTeHus,
MUKPOOPraHu3mbl, BUPYCbl, FreHOM KOTOpbIX
U3MEHEH.
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H3 uctopum IM0

o /2 *IIoa Bepz co3danr nepebwtii
MpanczeHHbLIL OPZAHUSM

%
ITepevie nocadxu

MpAanczZeHHbIX 3AAK08,
npouseedenvt Pupmou
*1988 «Moncanmo»




%1993 *Ilocmynaenue npodykmos c
I'MO 6 wmupoxyto npodaxy

*Mossrerue T'M npooyKuuu 6

*Koney 90-x ooty



*

C 1999 roga B Hawy cTpaHy Ha4va/IM akTUBHO 3aBO3MUTb
reHeTM4eCKn moanduuUpoBaHHble MPOAYKThI,
copgeprKawme TpaHcreHbl. OCHOBHOM NMOTOK FreHETUYECKM
MoAUMDULUUPOBAHHBIX KYJIbTYp COCTaB/JIAIOT BBO3MMblE U3-3a
pyb6exa cos, KyKypy3a u Kaptodenb. OHM MOryT nonagatb
Ha HallUM CTOJibl U B "UNCTOM BUAE" — UMNOPTUPOBAHHbIE
CBeXXue OBOLUM, KapTodesibHble YMNCbl U nonydabpuKaThbl,
U B BUAe 000aBOK B MACHbIX, PblOHbIX, KOHOUTEPCKUX U
apyrmx uspgenmax. B Poccun ¢ 1.09. 2002 r. BBenu
o0b6A3aTeNIbHYI0 MapKMPOBKY MNMULLEBBLIX MPOAYKTOB,
NOJIyMeHHbIX M3 TpPaHCreHHbIX pacTeHMU. Ha 3TMKeTKax
AOJ/IXKHAa ObITb HaAMMUCDb:

«CoAepKUT reHeTUYeCKM MoANPULMPOBAHHDbIM
UCTOYHUK (TMUN)>,



Ha pomixax Poccuu 70% npodyxnos —
ZEHHOMOIUuPuyuposatvt. Bom
HeKomopble HPUMeEpPbL:

*Besa npodyxyus komnanuii «Coca-Cola», «Mars» u «Nestle»

*Yaii «Lipton» u «Brooke Bond»
*Juncor «Pringles» u «Cheetos»
*Kemuynot u maiionesvt pupm «Calve» u «Heinz»

*Ipodyxuus «Muxosamnoeckozo» u «Uepxusoeckozo»
MACOKOMOUHAMOE




[0: THOCDI

* Be3 'M pacmeHuli Hesib351 060liMuUChb 8 COBPEMEHHOM
mupe. Exxe2c00HO MUsITUOHBI JTHOOeU yMuparom om 20J100a.
Celyac Ha 3emMrie npoxxusaem 6osiee 6 MsIPO. Yesi08€eK, a K
2010200y 6ydem okos1o 10 MnpOo. [IpokopmMmumb makoe
HaceJsieHUe moJibKo mpaduyuoHHbIMU criocobamu
Heeo3MOoXXHo. M npodykmbi xe omnudaromcsi 6onbuwel
ycmou4yueocmbio K Hebria2onpusimHbIM ycsioeusiM U
6os1ee dos1i2uM CPOKOM XpPaHEHUs].
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BpegHbl OHU UK HeET ¢

* Mouemy HET e i TSRS
«Mbl NOEAaEM MACO KOpPOB, Rig
HO KOPOBaMM HE CTAaHOBMMCS»
B npouecce nuiLeBapeHus
NPOAYKTbl pa3naraloTcs Ha
HecneU,Md)Mqule cocTtaBsidwouwume.

* Mouemy JIA

«eHeTUYecKn MmogndruMpoBaHHbIE NPOAYKTbI MOTYT
copepXaTb MeaJieHHble A4bl»

*TeHeTHMYECKH
MoaUdHUMPOBaAHHbIE
NPOAYKTHI



Xumepbl Ha NpoAaxXy




*Yem onacnvt TMO 0nsn

OPDCAHUIMA UE/I06€KA ?

I'MO enusirom Ha ¢hopmyny Kpoeu,
HaHocsiMm epeo neueHUu U NoUKam,
pa3euearom HeeoOCNPUUMUUBOCMDb K
aHmubuomurxam, yeenuduuearom puck
603HUKHOBEHUSL ONACHbLX aUlep2uil,
evl3blearom nuuieesble ompdaeneHusl,
Mmymayuu.



Hayuno 3apukcuposanvt omoeavHbvie
Paxkmol YHUHUMOXKeHUs 6 Mecmax
svipawusanus I'M pacmenuii yeavix zpynn
HACeKOMbLX, 603HUKHOBEHUSA HOBbIX
MYMAHMHBIX POPM COPHBIX pacmeHuil u
HacexoMblx, OUOAOZUHECKOZ0 U XUMUHECKOZO
3azpA3HeHUs nous. SHauum, svipawusatue
I'M pacmenuii okasvieaem ompuyamervHoe
BAUSIHUE HA IKOCUCHIEMDL.

*



*

%
IHoryyeHHe 4YeI0BEYECKOI0 HMHCYJMHA B NPOMbBIIIJIEHHBIX
MaciTaoax;

*Pa3pa60TKa uHTEep(pepoHa.

*Okos10 200 HOBBIX JHATHOCTHYECKHX NpemnaparoB (He

0€JIKOBBIX, 2 T€HHBIX) YK€ BBeI€HbI B MEIHIIHHCKYIO
MPAKTHKY,

*
bosiee 100 renno-un:keHepHBIX J1€KAPCTBEHHLIX BEIIECTB
HAXOAUTCH HA CTAAMM KJIMHHYECKOr0 W3y4eHWus.



bnarogaps reHeTU4eCKON NHXeHepuu,
OCHOBaHHOW Ha CUHTe3e reHoB, CTano
BO3MOXHbIM BblpalyMBaHue 0COObIX BELLeCTB,

HeoobxoaAnMbIX

“yernopeka, Hanpumep,

ropMoHa pocra & 4o



*A MOXeT npupojaa
3HaeT nyvwe?



* KneTo4yHas uHXeHepus




*KneToyHas vHXeHepuA

*BoNblLOM BKaJ B GMONOMMI0 KI€TKU BHOCAT METOADI
KJ1€TOYHOM MHXXEHepHM.

KnetoyHasa wHXeHepus — ob6nactb OMOTEXHOSOrum,
OCHOBaHHas Ha KyJNIbTUBUPOBAHUU KIJIETOK U TKAHEN Ha
nUTaTenbHbIX cpenax.

KnetoyHasa uHXeHepusi TECHO
CBfi3aHHa C reHHON UHXeHepueun.




*KynbTypa
*BbipawmBaHme U3 OTAENbHbIX KN&TOK
KY/JIbTYp TKaHeMu (HaanJ@@ﬂ%meHﬁ),

KOoTopblie NpoAYLUUPYIOT JIeKapCTBEHHbIE

BelwecTBa, Kak U LeJioe pacCTeHuUe.




*TM6puamM3aLMa KNEeTOK pa3/IMYHbIX BUAOB
pacTeHUM

*CnAunBalTCA KNETKU pacTeHMM, OTHOCALLMXCA
K pa3HbIM BUAAM, HanpuMep, Kaptodena u
TOoMaTa. JTO NyTb K CO34aHMI0 HOBbIX BUAOB
PacTEeHMUM.




* CospaHue rM6pmaom

*T'M6puansaums MBOTHBIX KJIETOK.

* T'M6pPUAOMbI, NOSIyYEHHbIE B pe3y/ibTaTe
o6beguHEHNA NTMMOOLUTOB U PAKOBbIX KJIETOK,
BblpabaTbIBalOT aHTHUTENIA, KaK IMMpoUnTbI, U
6eccMepTHbl, KaK paKoBble KneTku. UHTepgepoH,
KOTOpPbIX MOJIy4aloT C MOMOLLbIO TMOPUAOM,
NnpMMeHsaeTca Anq neyeHnsa 3ab6os1ieBaHUM.



* MeToa nepecajku Aaep COMaTUYECKMX
K/IeTOK B AULLEKNIeTKMU.

[lyTb ANA KNOHMPOBAHUA XXMUBOTHbIX.




*BbiBOA,

*KneTto4yHasa MHXKeHep1a BHOCUT 6OJIbLLOM BKAAZ B
pasBMTHE MeAMUMUHDbI U CeNbCKoro xosamucrea !!!



*KnoHuposaHue




*YT10 TaKoe K/IOHMpPOBaHUE?

*KNOHUPOBAHME - BOCnpousBejeHue reHeTU4eCcKH
O4HOPOAHbIX OPraHM3MOB NYTEM 6ecnosioro
pasMHoKeHusA. NMpu KNOHMPOBAHMU UCXOAHbIM OpraHM3M
CNYXKUT poAoOHAa4Ya/IbHMKOM KJIOHA - pAaa OpraHM3MoB,
NOBTOPAIOLWMX U3 NMOKOJSIEHMA B NMOKOJSIeHHe U 2eHomun, U
BCE NMPM3HAKU poaoHavaibHMKA. TakKMM 06pasoMm,
CYLWHOCTb KJIOHMPOBAHUA 3aKJ1l04aeTCA B NOBTOPEHUM
OZlHOM M1 TOU }Ke reHeTUYeCcKon MHPopMaLUM.

1)
2)
3)
4)

3)

6)

AnueKkneTKa

Knetka Tena

Appa KneToK yaanawTcA
A[po KneTKkn Tena
BHeApAeTCA B AMLEKNETKY
KnoHnpoBaHHaA K/ieTKa
CTaHOBUTCA DMOPMOHOM
CTBO/10BbIE KNETKM,
NoJly4YeHHble U3
3MOpPMUOHOB.



*KnoHupoBaHue pacTeHUM

[y pacteHusa 6epyT Kakylo-HM6YAb TKaHb, HaNnpUmMep,
KyCO4YeK KOpHen/io4a MOPKOBM, MOMELLAIT B KOGy UM
NPOG6MPKY C NJIOTHOU NMUTATE/IbHOU Cpefion, [,06aBNAIOT
rOpMOHbI pocTa. Yepe3 HEKOTOpoe BpeMA KNeTKU TePAIT
npuM3HaKku npexHen andpdepeHUMpoOBKU U NPUCTYNALOT K
Pa3MHOXXeHMI0. B 3To BpeMA KNeTKU MOXKHO paccaauTb Mo
OZJHOM LUTYKe B MHOXX€CTBO K0J16 /1M NPO6GMPOK, M
npouecc nonaeT c NpeXXHMM TEMMNOM B KarK0M U3 HMUX.
O6pasyeTca KneTo4yHasa Macca (Kaanyc), B KOTOPOM Aasiee
naeTt bopmMmpoBaHMe OpraHoB: KOPHA, CTe611, IMCTbEB U
B KOHLIe KOHL0B LBeTKOB. PacTeHne B npo6MpKe rotoso.



CxemMa KNOHMPOBAHUA PACTEHUA,
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COMATUUECKME KNneTky TaTeNibHaA cpefjla  Kannyc - Mmacca pacTeHue ¢

C ropMoOHamu pocta Heaudhepen- HOpManbHbIMMK
HOpHeilioaa UMPOBaHHbIX opraHamm
Wnu Apyroro opraxa KNeToK

Ha cTepunbHOW NUTaTENbHOW Cpeae Uenoe pacTeHue BbIpacTaeT U3 rpynnbl Unu
Aaxe U3 OAHON COMaTUYeCKOW (He NONOBOK) KNeTKU, BIATOW U3 Kakoro-Hubyab
BereTaTMBHOIr0 OpraHa MaTepMHCKOro pacTeHusA.




[LleHHOCTb MeTOAa KNOHUPOBaHUSA PaCTeHUMN 3aKfoYaeTcs
B TOM, YTO TaKuM oOpa3oM yaaeTcs BbIPacTUTb
CTepUnbHbINW, HE NOpPaXeHHbIN BUPYyCaMU UIU
OakTepusaMU, Nnocago4HbIN MaTepuan.



AT T



Cxema KNIOHUPOBAHUA KHUBOTHbIX.

1-A MaTb 2-A MaTb

aMBpHoHanbHoe
kneTka pasBuTHe
MOOYHOM BT x
Kenesbl () 3 >
\ )
BBeAeHUue I yaaneHue E -
AWNNoMAHOro ~%- FanfouaAHOro p3
AQPa U3 KNeTKK <% a c
n - A4p so
st ANLEKeTKY £
Xenesbl

O MCKYCCTBeHHaR JIMroTa —J

Oeeuyka [Jonnu 6bina nony4yeHa U3 ANLEKNETKU, B KOTOPYIO UMNNaHTUPOBanHU
AAPO COMAaTUHECKOM KNeTKK (M3 MOSTOYHOM Xeneabl). Aapo 1 AnuekneTka Seinu
B3ATbI OT pasHbiX oBeU, a ANA EbIHAWWBAHWA AeTeHbIWa B3ANU TPeThIO OBLY.
Ho BO3MOXeH ¥ BapUaHT C OAHOM MaTepbio, KOraa oaHa U Ta XXe oBLa faer
COMaTUYECKYHO KNeTKy, ANLUEeKNeTKY U CaMa Xe BbIHAlWWBAeT AeTeHbIwa.




*KnoHupoBaHMe YyenoBeKa

KnoHnpoBaHue 4ernoBeka

/\

PenpoayktuBHoe TepaneBTUYeCKoOe

*PenpodyKkmusHoe KJIOHUpoB8aHue YyesioseKa —
npepnosiaraeTt 4YTo , POAUBLUMMCA B pe3y/ibTaTe

KﬂOHMpOBaHMH nojiydaeTr >
, C/IOBOM — BeAeT TaKylo >|<e

¥M3Hb, KaK M 'BCe «0BbIYHble» noau. PenpoayktueHoe

KnOHMpOBaHMe BCTPEeYaeTCA CO MHOXXeCTBOM
npo6aem, KoTopble cerop,Hﬂ

ewe He MMeIoT o4YeBUAHOro peweHusa. B 6onblnMHCTBE
BCe paboTbl MO penpoayKTUBHOMY
KJIOHUPOBAHMIO 3arpeLleHbl Ha 3



KnoHunpoBaHue 4enoBeka.

Tepaneemuyeckoe K/IOHUpO8aHue YesioeeKa —
npeanonaraeT, YTO pa3BUTUe
ocTaHaBnuBaeTcs B TeyeHue 14 gHen, a cam
3MOPUMOH MUCNOSIb3YeTCA KaK NPOAYKT AnA

nony4yeHus . 3aKoHopaTenu

MHOIMX CTpPaH onacarTCA, YTO fneranusauusa
npuBeaeT K

ero nepexoay B . OpHako B

HEeKOTOpbIX CTPaHax TepaneBTUYeCcKoe
KNOHMpOBaHWe pa3peLleHo, Hanpumep, B



*TNMpenAaTcTBMUA KIOHMPOBaHMIO

1) TexHONnorn4yeckme TpyagHoOCTU U OrpaHNMYeHUA

CaMbIM npUuHUMINUaJibHbiM orpaHmM4eHneM ABiaAaeTca HeBO3IMOKHOCTb
NOBTOPEHMA CO3HAHUA a 3TO 3HAYMT, HTO peyb HE MOXKeT UATU O NoJIHOM
MOEHTUYHOCTHU ﬂMLIHOCTeM KaK 3TO I'IOKa3bIBaeTCF| B HEKOTOPbIX
KMHOCbMJ'IbMaX HO TOJIbKO 06 YC!'IOBHOIA MOeHTUYHOCTHU, MepPa U F'PaHULaA
KOTOPOM ewe nognexxut uccaenosaHuo, HO 4214 onopbl 3a 6asumc 6epeTcs|
NMAEHTUYHHOCTDb O,CI,HOFIMLI,eBbIX 62u3HeloB. HeBO3MOXKHOCTb AO0CTUYDb
CTOI'IpOLl,eHTHOM YACTOTbI OlNbITa 06YCJ'IaBJ1MBaeT HEeKOTOPpYHO HEUOEHTUYHOCTDb
KJ1IOHOB, MO 3TOM npudinHe CHMUXKaeTCA npakTnyeckaa LeHHOCTb
KﬂOHMpOBaHMﬂ.

2) CoumanbHO-3TUYECKUM acneKT

3) OTUKO-peNIUrMo3HbiM acnekT

4) OTHOWweHMe B obwecTse

5) buonornyeckaa 6e3onacHoOCTb

6) 3aKoOHO4aTEe/IbCTBO O KJIOHUMPOBAHUMU YesloBEKA




*Cnacubo

3d
BHAMaAHUNE




