Cenekuusi paCTeEHNN U XKUBOTHbIX.
bunotexHonorus.
Cenekunsa MUKpooOpraHnM3mMoB.



[locTuXXeHnsa cenekuun.

e  LOCTVKEHUST MUuypUMHa:
YYEHbLIN BbIBEN OKOMO 30 HOBbIX
COPTOB P03, a TakKe NyKoBULbl
nunuu gomankosou (LBETOK
BbIMMAAUT KaK NUNUA, a NaxHer,
Kak dpmarnka), 43 copToB
SA0MNOHb, 15 COpPTOB rpyLl U
copTa BULLHU N YEPELLHWN,
HEeCKOJIbKO copToB cnuB. VBaH
BrnagumMmmnpoBuny TakxXe BbIBEJ
NPUCNocoOneHHbIE K YCITOBUAM
LeHTpansHon Poccun copra
S | BUHOrpaaa, abpumkocos,
R — eXeBWKW, CMOopoauHbI. Beero
i Gonee COpPTOB pasnuyHbIX
pacteHnu!
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NOZKOP MEOHIROAMTEITR THFW SUJRELE=MA .

LENGDIEFOATAMKM

Bensdnep - kuraitka (rubpug)

NOALOS PPt DINTENDS (TP BUSCLE TPy M
BT SHVAEH MY HM

Gepe ium

Miniypisia (mdpua)

Mpywa gusan yeoypuicras
(maTe)



BuwHs Kpaca cesepa (rudpua)
NP1 NEPEOM NNOAOHOLIEHKUI

BuwHs Bnagumupckan paHHas

YepelwHs BuHknepa
(martsb)

Benas
(oTew)

o

Mocnegylowee uaMeHeHne OKpacku NNOAOE y BulwHK Kpaca cesepa
oA BNUAHWEM NOABOA (MEHTOPA) KPACHONNOAHON BULLIHK,

YTO 3HauuT
BOCNUTaHUe
rmépnaoB MeETOA0OM
NPUBUBKN?



Bacunun CtenaHoBuy
MYCTOBOUT

KapneyeHko 'eoprum
OMnTprnesny.

Hukonan Bacunbesuy
LnumH



denop NpuropbeBny
KupunyeHko.

KnupunyeHko B3an ang
CKpeLinBaHUAa 03MMYH0
MArKYI0 U ApOBYIO
TBEPAYH NeHULY.

— O3umasa TBEpPOAs nweHuua
obnagaet nyywum B Mmpe no
MOPO30- N 3UMOYCTOUYNBOCTMN.
BriepBble 6biria obHapyXeHa Ha
rpaHunue NpaHa n TypkmeHuu.



ObpasoBaHue
noberos 13
KarnsyCcHOW TKaHW Ha
nuTaTenbHOW cpeae.

[MpopalwymBaHue ceMsH

TPaHCreHHbIX pacTeHnn PereHepaHTbl Ha
T1 Ha copepxallen CTauN YKOPEHEHMSI.
dpochmnHOTPULINH

nuTaTenbHOW cpeae.

TpaHcreHHble pacTeHna KanycTol
©enoko4yaHHOM B rMApPONOHHON YCTaHOBKE
«MunHnBuUT 2».



* becTtep - pbiba (cemencTBo oceTpoBbIe), rMbpua,
NONYyYeHHbIN NCKYCCTBEHHbLIM CKpPELLMBAHUEM
benyru co ctepnaabio.



JTlowak -nomecsk xepebla v
ocnuubl. JlowakoB BbIBOOAT B
cTpaHax Cpeam3eMHOMOpPbLA

n B Asnn. OgHaKko, Tak Kak
OHW YCTynarT Myfiam ro
paboTocnocobHOCTU U
BbIHOCIIMBOCTM, BCTPEYalOTCSH
ropasao pexe, Yem Myrbl.
Camubl nowaka Bceraa
oecnnogHbl, CaMKu B
OOosbLUMHCTBE Crny4aes.
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Myn pe3ynbTaTt
CKpeLlmBaHus ocrna u
KOObIbl. OTNMYarTCS
oonbLen, 4Yem noLuaku,
OONrOBEYHOCTbIO (KMBYT A0
40 neT), MeHbLLUEN
BOCMPUNMYNBOCTLIO K
3aboneBaHuaM,
HeTpeboBaTENbHOCTLIO K
KOpMY 1 yxoay.
MynoBoacTBO pas3BuUTO B
cTpaHax Asun, ADPUKH,
tora EBponbl, CeBepHOn U
KOxHOU AMEPUKM.



http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BC%D0%B0%D1%88%D0%BD%D0%B8%D0%B9_%D0%BE%D1%81%D1%91%D0%BB
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D1%88%D0%B0%D0%B4%D1%8C_%D0%B4%D0%BE%D0%BC%D0%B0%D1%88%D0%BD%D1%8F%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%84%D1%80%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AE%D0%B6%D0%BD%D0%B0%D1%8F_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B8%D0%B7%D0%B5%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Hinny2.jpg
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:09.Moriles_Mula.JPG

XOHOPUK - 3TO r’MOpUA MeXOYy XOPbKOM U €BPONENCKON HOPKON. XOHOPUK
(«X0O» - XOpPEK, «HOP» - HOpKa) ObIn BbiBeaeH B 1978 roay L. TepHOBCKMM
N NPOU30LLES OT CKpeLmBaHns rmopuagHoro xopbka-camua, poantenamm
KOTOPOro 6bIfin YepHLIV N CBETIILIM XOPbKU, N CAMKN EBPONENCKON HOPKN,



http://www.ferret.ru/page-131.html
http://www.ferret.ru/page-132.html
http://www.ferret.ru/page-130.html

« 3ebpoug - rmopuna 3edpbl C OCNOM
« 3ebpoung nosasunca Ha ceeT B 3anoBegHuke B CLUA.



Kasaxckasi 6enoronoBas ApocnaBckaa nopoga KpynHoro
nopoga MsCHOro poraToro ckoTta, MOJSIOMHOro

HarpaBJl1ieHUA. HalpaBJ1EHUA.

-




OBeykn-knoHbl Jonnu n
[Monnun, doTo ¢ canta
knowledgenews.net

*Tuxaqa oBeyka
[onnu - 3Be3ga
COBPEMEHHOIo
KIMOHMPOBaHUA -
noXkuna Bcero ao

3 --,. LR S, BEE e ceMu He MOrHbIX MeT:
- . 1.0 ")-/ B

-r*-...r-.-.m s A s :14.02.2003 r.r.

* [NlosaBmBLUNCL Ha CBET N3 KNETKU BbIMEHWN OPYron OBLbI OT
oTua - PocnuHckoro nHctutyTa, JJonnu nepexuna Bcex
CBOMX 276 bpaTbeB-3apoablLLEN, NOSTYYEHHbIX B X04€
9KCnepuMeHTa.

« Ho onyxonb nerkux, ctaBlasi NPUYNHON CMePTU, Morna ObITb
1 He Bbi3BaHa NPOLECCOM KINOHMPOBAHUS, 3a ABa roga ao
KOH4YMHbI [Jonnn ymepna oT Toun ke 6one3Hn ee coceaka no
Kamepe.
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[logBoaum UTOT.

[Touemy H./. BaBunoB TpakTtoBan cenekuyuto,
KaK 9BOSMOLMI0, HAanpaBneHHY BONEN
yenoseka?

UTOo )Xe uncnonb3yeTt YenoBeK B MpoLecce
cernekunoHHon paborte?

PacteHuns

KNBOTHbIX

MunkpoopraHmamsbl

[Tony4atloT B npouecce cenekuuu:

COpPT rnopoay LUTaMMbl



buotexHonorus.

* 1919r. BnepBble ncnonb3oBaH TepPMUH
«ONOTEXHONOrNA» BEHMEPCKUM
NHXXeHepomMm Kapnom Dpeku.

« 1o 1971 ropa TepMUH «DNOTEXHOSOrNA»
ncnonb3oBarncs, oonbLen YacTblo, B
NULLLEBOWU MPOMBbILLITIEHHOCTU N CENbCKOM
XO35IUCTBeE.

 C 1970 roga y4€HbIE UCNOSB3YIOT TEPMUH
B MPUMEHEHUN K TabopaTOpPHbIM
MeTo4daM, TakMM, Kak Ucrnosfib3oBaHue
pekombunHaHTHOW JHK 1 KynbTyp KNeTok.



bunotexHonorma ocHoBaHa Ha
reHeTuKke,

MONEKynapHon duonormu,
ONOXMUN,
aMOPMOSIOrMn U KIneTo4YHon bronorum,

NPUKNAOHbIX AUCUUNIINHAX —
XMmn4yeckon n MHdopmaLMOHHOW
TEXHONOrmax n poboToTEXHUKE.
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PactutenbHble

N XKUBOTHbIE
KINETKU
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Kak
PUOOHYKITIEMHOBbIE
kncnotbl (QHK,
PHK), 6enku -

yalle Bcero
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aCTU KNeToK:
KIeTOYHblE
MeMOpaHHbI,
pnbdocomsl,
MUTOXOHAPUN,

XInoporJiacThbl.
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HanpaBneHus

/5|/|onor|/|qec|<v|e\ onoTexHonorum 4 A
METObl [lponssoacTs
OopbObI C - = ~, | o BuTammHos

3arpAa3HeHneM co3aHune HOBbIX B,, B,,,C
OKpYyXXaroLLeu NONe3HbIX LUTaMMOB
cpeabl MWUKPOOPraHn3moB,
\ / COPTOB pacTeHuW, nopoa \ /
\_ KMBOTHbIXMT.N.
Y S 7 N
[TonyyeHne
[Tony4eHue un
[lpon3BoACTBO buornormnyeck
MCnoJsib30BaH
NULLEBbIX /6 N aKTUBHbIX [Tony4eHmne
benkoB u benkoB un aHTNONOTUNKOB
doepMeHTOB
aMWHOKUCIIOT rOPMOHOB

/




YenoBe4vecTBy HEOOXOOANMO HAYYNTLCSA 3PP EKTUBHO N3MEHSATD
HacneacTBEHHYIO NPMPOAY XUBbIX OPraHU3MoB, YTOObI
obecneunTb cebss JOOpOKaYECTBEHHOU NULLEN N CbIPLEM U MPU
9TOM He NPMBECTU NMAHETY K 3KONOrm4eckom katactpode.

C yBennyeHnem
pOCTa HaceneHus. 1985 |5

IIpeanosiaraemoe
HaceJIeHHe
Ya musinapaa
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3a nepwnopg ¢ 2000 no 2008 r. YncneHHocTb BOMBbHbIX
caxapHbiM gnabetom yesenun4dunace Ha 800 000

YeJ10BEK

caxapHbinn guaber 1tun
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Konn4yecTBO Ntogen ¢ caxapHbliM AnadbeTom, no
OaHHbIM rocygapcTtBeHHoro perucrtpa PO, Ha 1
aHBapsa 2009 roga cocTtaBnsAno OKoS10 3 MIIH.
YeJ10BEK.



* B 1979 r. n3 60 MnH. BonbHbIX caxapHbIM
anabeTomMm BO BCEM MUPE NULLb 4 MITH.
nonydvyanu npenapaTt UHCyNMHa — ropmMoHa
noaXxenyago4YHou XXeneabl, perynmpyroLlero
YPOBEHL caxapa B KPOBU U KIeTKax.

* IHCYNWH BbIAENSANN U3 NOAXKENYOO0UYHbIX
Xenes 3abrBaeMbiX KOPOB U CBUHEW, YTO
CITOXKHO U O0pOro.

 C 1982 r. 3TOT ropMOH MNosiy4atoT B
NPOMBbILLUNEHHBbIX MacwTabax n3 dakrepun E.

coli, cogepxawmnx reH YenoBEeYeCKoro
MHCYINHA.



« ComaToTponuH npeacTtaBnsaeT codbon
NoNnMNenTUaOHY Uenb, CoCcToALyo 13 191
aMnHOKUCnoTbl. OH BbipabaTbiBaeTca B runodumae u
KOHTPONMPYET POCT YerioBEYEeCKOoro Tena; ero
HeJOoCTaTOK NPUBOAUT K KAPIIMKOBOCTMW.

e [10 pa3BUTUA rEHHOW UHXXEHEPUU ero BulAensanu u3
rMNodun3oB OT TPYMOB.



 Tak, ¢ 1980 r. ropMOH pocTa YeNOBEKA —
COMaTOTPONUH nony4varT n3 bakrepuu E. coli
(KNLLEYHOW Nano4kn).

« CoMaTOTPONMH, CUHTE3NPOBAHHbIN B
crieumanbHO CKOHCTPYMPOBAHHbIX KIeTKax
bakTepuin, UMeeT o4eBUHbIE NPENMYLLLECTBA:
OH AOCTYMeH B 60NbLUMX KONMMYECTBAX, €ro
npenapaTthbl ABMATCA OMOXUMUNYECKN YNCTbIMU
M cBOOOAHLI OT BUPYCHbIX 3arpA3HEHNN.



« CornacHo pesyfibTatam HOBbIX
nccrnegoBaHuUN,
onybnmkoBaHHbIM B XXypHane
obLwecTBa KIMMHUYECKOU
SHOOKPUHOMOINN U
meTabonunama (JCEM),
nevyeHme coMmaToTpoOrnMHOM
(rOPMOHOM pPOCTa) MOXET
3HAYNTENBbHO YBENMNUYNTL POCT
geTen ¢ AmarHo3om
KaplIMKOBOCTU, Jaxe ecnu
pebeHOoK He nmeeT geduumnta
coMaToOTPONuHa.




CeneKkunst MMKpoopraHm3moB
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[ OcobeHHOCTHM cenekunm MMKPOopPraHM3mMoB. ]

HeorpaHquHHoe KOINMM4eCTBO MaTepuaria ans
pa6OTbII 3ad CHYUTaHHbIE OHN B YallKaX I'IeTpM UIn
npo6mp|<ax Ha NMMTaTeJibHbIX CpeNaxX MOXXHO
\_ BblPaCTUTb MUIJTNapAbl KINETOK;, )

Ilcnonb3oBaHue aAng Xun3HeaeatenbHOCTU
— OeLEBLIX CyOCTpaTOoB.

Bbicokaa CKOpOCTb pocTa




[ OcobeHHOCTU cenekunum MMKpOOpPraHn3MoB. J

/7~ Bonee addeKkTNBHOE UCMONb30BaHNE
MYTaLMOHHOrO npoLecca, NOCKOrbKY reHoM
MUKPOOPraHN3MOB ransiougHbIN, YTO MO3BONSAET
BbISIBUTL NIOBbLIE MyTaLMK yKe B NEPBOM
NOKONEHUU

- /

YCTOUYMBOCTb K 3apaeHnto NOCTOPOHHEN
MUKpodpnopou

/TlpocToTa reHeTu4eCcKon opraHm3aLmm DaKkTepmUn:
3Ha4YNTENbHO MeHbLLEee KONM4YecTBO reHoB, UX
reHeTn4eckas perynsaumsa donee npocras,

B3aUMOENCTBUSA rEHOB MPOCTbl UMW OTCYTCTBYIOT
- /




e OTN OCODEHHOCTU HaKNaabIBaOT CBOU
OTMe4yaToK Ha BbIOOP METOAOB CEeNeEKLUUN
MWUKPOOPraHn3MoB.

* B cnyyae ncnonb3oBaHUa MeTogoB reHHOU
NHXXEHEPUN MOXXHO 3acTaBUTb baKkTepumn u
apyrme MMKpoopraHnu3mMbl npoayunpoBaTh Te
coeNHEHUNSA, CUHTE3 KOTOPbIX B ECTECTBEHHbIX
NPUPOAHbLIX YCIOBUAX UM HUKOrada He Obir
npucyLy, (HanpumMmep, rOPMOHbI YenoBeKa U
XUBOTHbIX, OMONOrM4Yeckn akTuBHbIE
COeNHEHNS).



* NHTepdepoH — benok, CUHTe3npyemMbin
OpraHN3mMoM B OTBET HA BMPYCHYIO
MHJEeKLUMIO, N3y4yaloT cenyac Kak BO3MOXHOE
cpeacTBo neyeHusa paka n Clri[a.
[ToHagobunuck Obl ThICAYM NNTPOB KPOBU
yesrioBeka, Ytobbl NOy4YnTh Takoe
KONTMYECTBO MHTEPdEPOHA, Kakoe AaeT
BCEro oAuvH nNuTp bakTepuanbHOW KyNbTYypPbl.



* MexaHn3m cos3gaHna peKoMOUHaAHTHOU

OHK

* 1. Pectpukumna — paspesaHue OHK
yenoBekKka PeCcTPUKLMOHHOW
OHOOHYKI1ea3omn (pPeCcTpuKTason) Ha
MHOXECTBO pa3fnyHbIX parMeHToB, HO C
OANHAaKOBbIMU «ITUMKUMU» KOHLIAMW.
Takue e KOHUbI nony4yaroT npu
paspesaHnn nnasmuaHon JHK Tton xe
PECTPUKTA30MW.




« 2. JlnrnposaHue — BKNoYeHne oparMeHTOB
[NHK yernoBeka B nna3amuabl bnarogaps
«CLUMBAHUIO NTUMKUX KOHLOB» (PEPMEHTOM
nmrasou.

« 3. TpaHchopmauma — BeegeHue
PEKOMOMHAHTHbIX Nna3mua B bakrepunanbHble
KNneTkn, obpaboTaHHble crieymanbHbIM
0bpa3oM — TakK, YTOObI OHN HA KOPOTKOE
BpEMS CcTanu npoHuUUaemMbIiMun Ard
MaKpPOMOJIEKY.

* 4. CKPUHUHI — OTOOp cpean KIoHOoB
TpaHCOPMUPOBAHHLIX DAKTEPUUN TEX,
KOTOpble coaepXaT nnasmuabl, Hecyllime
HY>XXHbIV FreH YenoBekKa.




Yyacrok Yyactok
. paclienneHus paquennempa
—t—-—a— [HK, ucnonsayeman
Mnasmuaa
l PacuenneHue oaHoN 1 ToN xe
PECTPUKTa30# (3IHAOHYKNEeaso)

|
< s 7T

il

XuMepHas nnasmuga
(copepxut AHK nnasmuas!
I u vyxepoaHyto [IHK)

Tpakcopmaums
Bampuam,uan BakTepuanbHOM KNeTku

O160p KneToK, coaepxaLymx
XMMepHbIe nnasmuas

PocT KynbTypbl KNeToK

Ans nonyyexus AHK [nsa nony4exus Genxa
7 PocT KynbTypb! B yCNOBUAX,

Bbigenexue nnasmMua NPY KOTOPLIX JKCMPeccUpyeTca
KNOHUPOBAHHBIN reH

¥ pecrTpukTa3on

Bblnenexne KNoHWPOBaHHOM Bunenenue Genka

¥ AHK
%z’%“é

KnonupoeanHas [HK



Vlcnonb3oBaHWe MUKPOOPraHM3MOB.

* YTO Mbl 3HAaeEM O NPUMEHEHUN
MWUKPOOPraHn3moB”?



A. T. lNonote6bHoB
(1838—1907)

Pabotbl A.l. [onoTtebHoBa 1 B.A.
MaHaccenHa He3aBUCUMO OT
NPUYNH, NX NOPOAMBLLUX, ObINN
nepBbIMU MUKPOBUNOIOrMYecKnmMm u
KIMMHNYEeCKUMN HabNoaeHNAaMU,
yKasaBLIMMWN Ha BO3MOXXHOCTb
NPUMEHEHUA NEHULUNINHA B
MeaULMHCKOWN NpaKTUKe.



* [leHnunnnMH — nepBbI aHTUOUOTUK, TO E€CTb
aHTUMMKPOOHLIN Npenapar, Nosfiy4eHHbIN Ha
OCHOBE MPOAYKTOB XN3HEOEATENbHOCTU
MUKpoopraHmnamoB. OH Obin BblgeneH B 1928
rogy AnekcaHgpom dnemMmHrom n3 lwTamma
ronda snaga Penicillium notatum Ha ocHoBe
CllydanHOro OTKpbITUA: nonagaHue B
KynbTypy OakTepumn nrnecHeBoro rpnda u3
BHELLUHEWN cpebl OKa3blBaEeT bakTepmnunaHoe
OENCTBUE Ha KyInbTypy DakTepun.



* BnepBble ncnonb3oBanu NeHNUMNNNH AN
neyveHunst bakrepmnanbHbiX UHPeKUNN B 1941

rogy.

* B 1945 rogy ®nemuHry, ®nopu n HenHy bbina
npucyxageHa Hobenesckasa npemusa no
domnsnonorn n mMmeguunHe «3a OTKpbITUE
neHnymninHa n ero LuenedbHoro Bo3gencTBus
npn pasnnUyHbIX MHPEKLUMOHHbLIX DOSTE3HSAXY.



« B CCCP nepBble 0bpasLbl
NEHULUWIIIMHA MONYYUsinN B
1942 rogy mukpobuorsoru 3.
B. EpmonbeBaun T. W.
bane3unHa. Co3aoaHHbIN eto
npenapaT NeHNUUNNInH-
KpycTo3nH BU OM Obin
nony4yeH n3 wramma rpnba
Buaa Penicillium crustosum.

3nHanga BuccapunoHoBHa EpmonbeBa —
pykoBoauTenb nabopatopuun, B KOTOPOW
Obin1 BNepBbIE MNOMNy4YeH NeEPBbLIN
OTe4YeCTBEHHbIN aHTUBNOTUK.



KOJTOHNA NeHunuurna

[1pn cTMmynaunm mytareHamMmm BbIXoa
neHnumnnmnHa obein ysenuyeH B 10 pas.




[pnb aBnsieTcs
npoayUueHTOM JIMMOHHOW U
LaBeneBon Kucnor. [pwu
CKpeLimBaHum n otbope
MCXOQHblE WTaMMbl
KOJTIOHNA acneprusrisa yBeJ'll/lLll/lBal'OTCFI BOBOE.

* 13 Hero nony4atoT NeKapcTBO LIMKINOCMNOPUH,
KOTOPbIN MPUMEHSIOT NPU Nepecagku opraHos.

OH npeaynpexaaeT OTTOPXKEHUS
annoTpaHcnnaHTaToB NoYekK, nevyeHu, cepaua,

Nerkoro, NoaXxenygo4YHou xenesobl,



N3 acneprunna
nony4yarT CTaTUHbI.

OHM BMELLMBAKOTCS B CUHTE3 XONecTepuHa, KotTopble
00pa3yT XOrecTepmHOBbLIE BNSLLKK, @ C HUMU
CBS3aHbl Lenbln psig cepaeyvyHoCoCyanCTbIX
3aboneBaHnn, 3aborieBaHNin MO3roBbIX N MPOYUX.
BoT 3Tn cTaTUHbI OKa3anncb XOpOoLLINMM
riekapcTBamMu.



KnybeHbkun
Ha KOPHSAX NOnNuHa

[TpenapaT knybeHbKOBbIX BakTepuin 60OOBLIX KYNbLTYP
Puszobodut. Npn npeanoceBHon obpaboTkn cemMsaH 6000BbIX
KYyNbTYP OAa€T BO3MOXHOCTb YNyYlLUUTb YCIOBUA a30THOIO
nuTaHua 6060oBbIX, brnarogapsa doukcaunm atMmocepHOro asoTa;
NOBLICUTb YPOXKaun 3epHa 1 3efeHON MaccChl; YBENUYUTL
cogepxaHue bernka B pacteHusx. [NpumeHenHne PU3OBODPUTA
obecneuvnBaeT aKOHOMUIO (20-35%) MUHEpanbHbIX yOOOpeHUN.



* B HacTosLlee BpeMa MOET pedb O co3gaHuun
cnmbunosa mexay 3nakamum u
a30TPUKCHPYOLLMMU KITyOEHBKOBLIMU
bakTepuamMun, a 3TO peLunT npobnemy
a30THbIX yaobpeHun. imetoTcs yxe
AoKasaTenbCcTBa TOro, YTO
cBOOOOHOXMBYLLIME a30TdUKCHpyroLmne
bakTepumn criocobHbl accoLnnpoBaTb C
KOPHAMM 311aKkoB, JaBasd BO3MOXXHOCTb
PACTEHMIO-XO35INHY MOofy4YaTb HEKOTOPOE
KONMYEeCTBO a30Ta B pe3ynbTaTe
bakTepuanbHOW a3oTdUKcaLnn.



 ATPOBAKTEPUIA

* Popg rpamoTpuuaTenbHbIX a3pobHbIX
baktepun. 4 Bnga, obutalroT B NOYBE,
rnaBHbIM 0bpa3om B pusocdepe. CnocobHbI
Bbl3blBaTb 0Opa3oBaHue ransos (Onyxoneun)
Y MHOIMMX pacTteHun. [laToreHHOCTb
arpobakrepuun obycnosrneHa Harnmymem B nUx
KrneTkax nnasmug.

* Ha ocHOBe 3TuUX nNnasmMuna co3gatoT BEKTOPHI,
KOTOPbIE UCMOSb3YTCA B reHETUYECKOU
NHXeHepun onga BBegeHna 4yXepoaHblx
reHOB B KITETKU paCTEHUMN.



KopoHu4aTble rannsl,
obpasyemMble Ha KOPHSAX

Agrobacterium tumefaciens nopaxaert
cTebnun N NNCTbS HEKOTOPbLIX PaCTEHUN,
npudem ee Ti-nnasmmabl yMeT
BCTpauBaTtb YacTtb cBoen [1HK B

. XpOMOCOMY pacCTUTENbLHON KIETKMN.

[Tony4ymnB Takon Nnogapok, KNeTku
Ha4yMHalT OYPHO AENUTBLCH,
npesBpallascb B pa3pacrtaHue pbiXrou
TKaHW — KOPOHYaThLIN rann, u
BblpabaTbiBaTb psAa 9K30TUYECKUX
BeLLlEeCTB, KOTOPbIMU U NMNTAKOTCH
TpaHcoOpMUpoBaBLLUNE UX DaKkTepun.



T-[HK

T XpoMoCcoMa

A.tumifaciens
XpomMocomHaa JHK

W Agrobacterium
tumefaciens TpaHcthopMUpoBaHHaa

pacTUTenbHaa KNeTka
1 2 3 4

[ eHeTn4yeckasi KornoHmsauus pPaCTeHUNA

* 1- arpobakTepuu CyLLeCcTBYIOT B pn3ocdepe;
2 - cTpoeHue A. tumefaciens;

« 3 — BcTpanBaHue T-IJHK B reHOM;
« 4 — obpaszoBaHue OrMyxonu



Jlokanunzauugd
KOpOoH4YaToro ranna Ha
5 LLIENKE KOPHEWN paCcTeHUN.
| _ OnuHbl (HeObbIYHOE ANS
. (LY pacTeHNN coeaUHEHNE)
CUHTE3NPYHOTCH
o KopquaTb||7] TpaHCCbOpMI/IpOBaHHbIMI/I

_fann pacTeHuamu.

e ™

-

". He obHapyxuBatoTcs B
- HeETpaHCOOPMUPOBAHHbIX
pPacTUTENbHbIX TKaHSIX.



OPHEBOW pakK NioaoBbIX
KynbTyp.







* HapocTbl NOABNAOTCA:
* B TeyeHnn BCcen XXU3HN pacTeHUm;

* CNbHbIN X POCT HabnoaaT B UOHE-
none.

CrnocobCcTBYIOT POCTY:
» Bblcokne Temnepatypbl (30-35° C).
» Bblcokasa BnaxHoCTb Bo3ayxa ( 95%).

»Pe3kne konebaHusa Temnepartypbl BO
BpEMSI 3MMHET0 NOKOSA (BbI3bIBAOT
TPELLNHBI).



 PacTteHusa n XnBOTHbIE, FTEHOM KOTOPbIX
N3MEeHEH NnyTem reHHONH>XEHEPHbIX
onepaumﬂ, NnoJ1iyyvynsiin Ha3BaHmMe TPaHCreHHbIX
paCTeHMVI NI TPAaHCIeHHbIX )KNBOTHbIX.

* [lony4eHbl « TPAHCTEHHbIE» MbILLW, CBUHbBMW,
OBLIbl, KOPOBbI U PbIOHbI.



TpaHcreHHble pacTeHus, co3gaHHble npu
NOMOLLK arpobaKkTepun.

- IByAOnbHbLbIE « OgHOAONbHLbIE
pacTeHuN: pacTeHuA:
KapToderns, 3nakv, NunenH.ole,
6oboseble, ITYKOBUYHBGIE.
KPECTOLBETHbIE

MexaHn3m noka
Nosiy4deHuns noka
He cpabaTbIBaEeT.

(kanycTta, peguc,
panc), nnogoBble U
T.O.



» BbioeneHune reHoB
(oTAEeNbHbIX dparMeHTOB

L B0 ) AHK) n3 knetok 6akrepui,
: ‘ 4 -/ IHK nuipesarwor wa Ti- paCTeHMl\/JI I KNBOTHbIX.
P LY e » CoepaviHeHwe (CluvBaHWe)
ol ) OTAENbHbIX (PParMeHTOB

NHK ntoboro
NPOUNCXOXOEHUA B €ONHYIO
MOJIEKYITY B COCTaBe
nnasmmapi;

> BBeaeHune rmbpmnaHon
nnasamuagHon AHK,
cogepaLlen HY>XHbIU reH, B
KNEeTKN XO3AUNHA;

S » KonupoBaHue

Lﬂ J ’> (KNOHMpPOBaHWE) 3TOro reHa

B HOBOM XO3AUHE C

o obecnevyeHnem ero paboTsbl.
* Ilonyvyenune TpaHCreHHbIX PACTEHHH ¢
NOMOILIO arpobakTepuu

M FOOM
N PO AN

f
\ > eerorpauen | ANK
N\ G HOUNIM M B reM



* [lepBblK TpaHCreHHbIN NPOAYKT (TOMaThI)
NOCTynun Ha pblHOK B 1994 r.

« B 2004 r. yenoBe4yecTtBO OTMETUNO
cBoeoOpa3sHbIv bunen - gecaTuneTme nx
NPUCYTCTBUA Ha NPOAOBOSIbCTBEHHOM PbIHKE.

« 3a 9TO BPEMSA B MUpPE CcOo34aHbl N JOBEAEHbI
0o nonesbixX ucnbitTaHnn I'M-copTa
CEJNbCKOX03AMCTBEHHbIX pacTeHUN bonee 4Yem
50 BMaoB, a nnowaan nog HUMU B MUpe
BbIPOCNM B 67 pa3 1 B NpoLUsiomM rogy
gocturnn 112 MNH. rektTapos.



L r @L\ A4 Y4yeHble nownu ganee. Tak

KaKk MHOX€eCTBO pacTeHuu

S | s

g—

noaBep>XeHbl HalnageHno "

e al rNoefaHmio CO CTOPOHb!
— N HaceKoMbIX, TO YYeHble
— ‘? ) reHHOWN MHXEHepum
4 : \\\:// MPOBENM AKCMIEPUMEHT C
s 0AaBHO N3BECTHOW
— bakTtepuen Bacillus-
§ doemae rpopociie Thiringiensis, koTopas
npoayumnpyeT 0enokx,
e e i OKa3asioCb OHa ABMNAETCH
| OYeHb TOKCUYHOW ANd
e \ ~u MHOIMX BUOOB HAaCEKOMBIX,
| ;Rf ;ﬁ‘ | HO B TO € BpeMSs
e et be3onacHa ans

MNonyuyenue TpancreHHbIX pACTeHHH
XJionka ¢ resom bt, HecymHM MnekornmTatoLnx.
VCTOMYHMBOCTH K HACEKOMBIM



N o O R~ b=

3akpenneHue.

A. YKaXute OCHOBHble HanpaBrieHUs
bnoTexHosnorum:

[ Mbpmnansaums
MyTareHes

[ eHHasa nHXeHepud
[lonunnounauns
MHOpUAnHr
KneTo4yHas nHxeHepus
AyTOpUAONHr



> w e

b. [1na cosgaHns HOBbIX LLUITAMMOB
MWUKPOOPraHnM3mMoB NCMNOJIb3YyeTCA:

MIcKyCcCTBEHHbIVN MyTareHes
nopuansauus

eTepo3unc

lonunnonans




B. Co3naHne rubpmnaHon AHK
OCYLLLECTBMSIETCS:

BeBeneHne 1HK ogHoro opraHnsma B
KNeTKn gpyroro.

[ Mbpnansauus.

BBeneHne 6enkoB ogHOro opraHnama B
KNeTKn Opyroro.

CuHte3 JHK no PHK.



* Arpobaktepuu - NpUpPoaHbIE
reHomMogunukaTopbl

* [1o MHeHUIO OpeBHUX YYeHbIX-PUNOCOdPOB, HU
OQWH 4YerioBeK He crnocobeH npuaymaTb YTO-
nnbo, 4Yero B npupoae He cyulectsyeT. Jliogam
oTBeAdeHa NuLLb ponb NepBOOTKpbIBATENEN UNNA
(B Xy4LeM crny4vyae) uckasmrtenen ngen u
ABNEHUN caMmoun Npupoabl.

* B oTHOWweHnn MO ata Teopua onpaBaaHa Ha
BCE CTO MPOLIEHTOB.



* [1lpounTamte BHUMaTeNLHO Nocneaytowme
TEKCT.

1. UTO Bbl AYMaEeTe O TPaHCreHHbIX pacTEHNAX?
2. 3a nnv npoTmne?

3. YUto Bbl MOXeTe cka3zaTb O
reHoMoaAnMuUNPOBAHHbIX NpoAyKTax?

« [1/3 NnoAroToBUTbL BbICKA3blBaAHUA Ha
NoCcTaBfIEHHbIE BOMPOCHI.

. §11.3:11.4.



* [[eHeTu4yeckmne N3MeHEHHbIE PaCTEHUSA C
YCTONYMBOCTLIO K pasnmnyHbIM Kraccam
repoLUMa0B B HACTOSALLLEE BPEMS SABMSAOTCS
Hanborsiee ycnewHbiM OMOTEXHOMOMMYECKUM
npoaykTom. buotexHonorns nossonuna
COBEPLUNTb TAKOW NMPbLIKOK, TaK Kak oka3arnocb
BO3MOXXHbIM reHETUYECKN NUSMEHSATDb
YCTONYMNBOCTb PACTEHUN K TEM U UHBIM
repouumngam:

* MyTEM BBEOEHUSA reHOB, KOAMPYOLLKNX Bernkn,
HEeYyBCTBUTENbHbIE K JAHHOMY Kraccy
repobuungoBs,

e 3a cYeT BBeOEeHUdA reHoB, obecrneydmBarLmx
YCKOPEHHbIN MeTabonnam repbmnumngoB pacTeHUN.
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