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Tpanczennwvie pacmenusn-2

1. TpaHcreHHble pacTeHUs U arponpoMbIIIJICHHbIN
KOMILJICKC.

a. 'TpaHcreHHblie pacTeHUsl, yCTOMYNBbIE K
repoumuaam

b. Tpancrennnbie pacTeHus, yCTONYNBLIE K
OMOTHYECKHUM M A0MOTHYECKUM (PAKTOPaAM Cpeabl

¢. TpaHcreHnblie pacTeHUsI ¢ U3MEHEHHbIMU
CBOMCTBAMM IJIOJA0OB M CEMSH
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C KOMBUHUPOBAHHBIMMU
o,
xnonyatHuk 12%  panc 5% npusHakamm 13%

ycToMumBbIE

. Kk BpeauTenam 19% g
Kykypysa 25% coa 58% ycToMumBbIE

K repbuumaam 68%

OCHOBHbIE KySbTYpbI OcHoBHbIe NpU3HAKU

TPAHCTeHHbIX pacTeHu TPAHCTeHHLIX pacTeHUU
(nocesbr 2006 r.). (nocesbr 2006 r.)



YCTOMYHMBOCTh K repOUIUIaM

® MOJAU(DUKALIHUS PACTUTEIBHOIO (PpEpMEHTA-MUILICHU
C IIOTEPEN €ro YyBCTBUTEIBHOCTH K T€POUIIUAY

® MHAYIOHUPOBAHHOC ITOBBIMICHHNC CUHTC3a (I)epMeHTa
— HCIIOJIb30BAHHUC CHUJIBHOT'O IIPOMOTOPA

® BBEJICHHE B T€HOM I'€Ha ,[IPOAYKT KOTOPOIO
AerpagupyeT repounua B pacrenuu. Hampumep,
reH tfdA kogupyert 2,4J1-MOHOOKCUTEHA3Y,
KoTOpas paspymaetT 2,4/] Ha JuXI0p(HEHOI U
TJIMOKCHJIAT.



Yoamep I'uabepm

Co3zdanue I'M pacmeHuil ¢ no.e3HbIMU c8oUCMBAMU —
Yycmoiuiueocmsio K 2epouyuoam, epeoumensim u 6Upycam.

1980-e 200bt



Ipanczennvle, pacmenus ycmouuugvle
K cepounuoam

Munumanvno oonycmumasn

Hopma 6 pacmenusnx 0,3 me/ke,
6 6ooe — 0,02 me/n

o3 T
Viwl ORI

I'epouuuo PAYH/IAII, pazpadomannutii na
pupme «Moncanmo» ¢ 1970 200y.

Jleucmeyrowee eeurecmeo — 2nughocam
(N-¢hochonomemunenuyun)

HO-CO-CH -NH-CH -PO-(OH),




Paynoan, s«cueommnuie u uenoeek

Buo

Ilokazamenvs moxkcuunocmu

Tokcu

YHOCMb 0]15 HCUBOMHbBIX

Kpoauku

LD g oonee 5000 me/k2

Ymka-kpaxea

LD e 5700 me/ke

Kozt

LD, 60nee 4640 ppm ¢ kopme (npu
CKApMIUGaHUuu 6 meuenue 8§ cymok)

Toxkcuunocmo 0151 HACEKOMBIX

Meoonocnasn
nuena

LD_ — nokazamenv ocmpoii MmMOKCUYHOCHU; 0034
LD_ - 100 mk2/ocoow 2 ’

50

LC,, — Konyenmpayus npenapama ¢ 6o0de,

npu komopoit nozudaem 50% opzanuzmoe

npenapama, npu pazoeom npueme KOmopou nozudaem
50% srcueommnvix

Jleiicmeue paynoana na 600Hyt0 ouomy

Buo Iokazamenvs moxkcuunocmu
Toxcuunocmo 015 600HbIX OP2AHU3IMO6
Paoysicnaa gpopens LC,, 11 me/n
3epkanvuvii kapn LC. 19,7 me/n

Jagpnua mazuym

LC,,5,3 me/n (6 cmosuei 600e)

Hagnua mazuym

LC,,37,0 me/n (c aspayuen)

Oonoknemounvle 6000pociu
Selenastrum capricornutum

LC e 100 mke/ocoow




eiicmeue paynoana na pacmernue
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L Co3danue cenemuuecku MOOUDUUUPOGAHHBIX PACHICHUL, YCHIOUYUGHIX K

payHoany -
J 1. CkpuHMHI 0aKTepUH HA YCTONYUBOCTH \
K payHaamy
- S
7

IItamm CP4,

XY

2. TTouck ¥ KJIOHMPOBAHHUE |
reaa CP4 EPSPS u3 mramma
CP4 A. tumefaciens

)
J 3. Co3nanue reHHO-UHKEHEPHOI \

KOJIJ'[eKIII/Iﬂ mramMmoB IlurareanHas cpeaa
A. tumefaciens ¢ payHIanom YCTOHYMBBIN K KOHCTPYKIIUH — BEKTOpPa, HECYIIero
\ payHaamy rex CP4 EPSPS
IPpOMOTOP I'€H T'CH TEPMUHATOP
< \ XJIOPOIJIACTHOIO CP4
P
4, Tpch(l)opMaunﬂ \ TpaHCHoOpTa EPSPS /‘
PACTHTEILHBIX KJIETOK gema L1t
\ 5. Perenepauusi pacreHuil u3
TPaHC(POPMHUPOBAHHBIX
=Y KJIETOK
11. Paboma _66edennblx 2eH08 8 KJ1eHKe PacCmeHusl

CP4 EPSPS + CTP

XJIOPOILIACT

CP4 EPSPS MUTPHUPYeET B IUIACTUABI, /1€

IIpu 00padoTKe 1MOJIA payHaANIOM MOruoda
BCE PACTEHHSI, KpOMe reHETHYeCKH
MOAM(PUIMPOBAHHBIX

TPAHCIIOPTHDIN 0e/10K lerpaaupyer






Fields trials for herbicide resistance of transgenic wheat lines
upon treatment with 1.0% Basta

before the treatment 7 days after the treatment



Glyphosa’re resus’rcm’r weeds (1)

Glyphosate-resistant Johnsongrass in a soybean
fiald
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Ipanczennvle pacmenus, YCmou4ueble K
HACEKOMbIM

Cmpykmpa Bt-mokcuna




I envl, KOHmMpoOAUPYIOUWLIUE CUHmMES

Bt-mokcuna

Oo6o3nauenusi Cry reHoB

I'pynna HaceKoMbIX, HA KOTOPbIX
0Ka3bIBACTCH TOKCHYECKOE

HeUCTBUE
CrylA(a), CrylA(b), CrylA(c) Yemyekpblible
CrylB, CrylC, CryID Yemyekpblible

Cryll Yewmyekpsolible, IBYKPbLIbIE
Crylll AKecTKOKpbLIbIE
CrylV JIByKpBLIbIE

CryV

Yemyekpblible, dKeCTKOKPbLIbIE




Cxema mpancghopmauuu pacmeHui
cenom Bt mokcuna Bacillus thuringiensis
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Buioenenue nnazmuownt uz B.
thuringiensis, necyueil zen
IHOOMOKCUHA U KOHCIMPYUDPOBAHUE
PEKOMOUHAHMHBIX NAAZMUO 014
C030aHus 0anka 2enog B. t. 6 knemkax
E. coli

Ilonyuenue pekomounanmmuou 1i-
naazmudwt Agrobacterium, codepicanien
2en Bt u pacmumenvnoiii cenekmugHulil

mapkep

Tpanceennoe

pacmenue

“evLE
T - F R Tpancdopmanus pacmenuii Ti
Tpanceennvie pacmenusa xnonka, - N —naazmuoou Agrobacterium,
IKCnpeccupyiougue 6b1COKUIL <l
ypoeens Bt moxcuna Gy, o

cooepacawieni Bt cen

Omoop mpanczeHHbIX pCHEHU U

ux Kyiasmuesuposanue



Ipanczennstii Kapmodghenv pazpeuier 01 bIPAUIUCAHUA U
npumenenusn 6 nuuly 6 CIIIA, Kanaoe, Mekcuxe, Anonuu u
Pymoinuu. /leéa copma kapmogpens New Leaf Plus («Hwvronug»)
npoxooam ucnvimanus 6 Poccuu ¢ coomeemcmeuu c
mMpeotosaHuUAMU POCCUICKUX 3AKOHOE.

Ipanceennviu kapmodghev, Had1100eHUs 30 KOMOPLIM 8€0YMCA
yatce mpu 2o00a, cmadouivHo oaem ypodxycau na 50-90% evtuie
KOHmMpOAl.




Tubpuo Kykypyswl ¢ Bt
2EHOM_U 2ubpuo,
80CNPUUMYUBDHLIL K
KYKVYPY3HOMY MOMBLIbKY
(Ostrinia nubilalis)

\ 7 Pacmenus,
T B N
Tuopuowt ¢ Bt =~ éocnpuumuesvie
2CHOM K épeoumeinio

Kyxypy3uotii momotiex
(Ostrinia nubilalis)










Ipancgopmauusn xaoponaracmuou /IHK — cnocoo

YeeiauueHudA cunmeid npomoKcuHa 6 pacmenuix

I'en npomoxcuna 6600umcsa HenocpeoCmMeEeHHO 8 XA0PONIACMHYIO
JITHK pacmenusa-xo3auna. Imo oaem cieoyrouiue npeumyuiecmaea:

BBOJAMMbIN I'€H HE HY>KHO MOAU(DUIUPOBATH,
MOCKOJbKY TPAHCKPUIIIUOHHBIN U TPAHCJIANMOHHBINA aNaparbl
XJIOPOIJIACTOB OTHOCATCH

HA OIHY KJIETKY NPUXOAUTCH MHOI'0 XJIOPOILJIACTOB,
a HA OIMH XJIOPOILJIACT - xJopomiaactaon JJHK,
IMO3TOMY I'€H MPOTOKCHUHA MPUCYTCTBYET B 00JIbIIOM YHCJIE KOIWIA,
/|

XJIOPOIJIACTHI NMEPEIATCH TOJbKO Yepe3

SNLEKJIETKY, a He Yepe3 NbLIbIY, TAK YTO PACTEHUS HACIEAYIOT
xJopomiaactayro JTHK U HET HUKAKOI'0
PHUCKA HeKeJIATeJIHHOI0 MePeHoca reHa NPOTOKCHHA ¢ NBLILIO0N HA
JApyrue pacreHus).
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phytosterols

I’I /’,




mevalonic

acid QSSY ﬁSMT'I E;J‘ =

squalene cycloartenol 24-methylene
cycloartanol
plant marker anti-sense isofucosterol
gene sterol gene DWF1
transformation
procedure sitosterol

i transgenic plants
selection




Ipanczenuble PACMEHUA C USMEHEHHbBIMU
CEOUCMBAMU NJI0008 U CeMSAH

1. H3menenue cpoka cozpesanus nioooe

2. H3menenue cocmasa HcupHvix KUC10m 6
CeMEHAX MACTUYHBIX KYJ1bmyp (0e3IpyKosbie
copma panca , 2eH U3 Kaau@pHuiicKkozo a1aepa —

JaypuHoeasn K-ma).

3. Yayuwenue exyca nnoooe (Oumep moueniun
caauie caxapa, UCHOb306AH CUHMEMUYECKUU

2eH 014 mpanchopmauuu).

4. H3zmenenne ueema nnoooe ( 0-xurnonot)
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1. Hcnonv3oganue mkanecneuu@uunvlx npoMomopos.
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YIIy4dllIleHUE COCTaBa HE3aMEHUMBIX
AMHUHOKHUCJIOT (JIM3UH-TPUITO(AaH-
METHOHUH-IICTCHH)

e [loaxoabl — U3MEHEHHUE PEryIsiuu
OMOCHHTE3a aMUHOKHUCIIOT;

® BBCJCHME HOBBIX I'€HOB 3allaCHbIX OCIKOB
cOaJJaHCUPOBAHHBIX 10 AMUHOKHMCIIOTaM

e ( ren u3 amapanryca —AmAl; ren 2S — u3
Opa3mUILCKOI0 OpeXxa C BHICOKUM %o
METHOHHWHA)



buocunmes amunokuciom, np0u3800ﬂblx
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AK - acnapmamxuna3za;

DHDPS - cunma3sa ou2uoponuKkoauHo60u Kuciomaol




Llonyuenue pacmenuil ¢ U3MEeHEHHbIM
COCMABOM HE3AMEHUMbBIX AMUHOKUCIOM

g 2)
Ti-naa3zmuonbslii 6eKmop
J Pv5’ cts-dapA  Pv3’ Pv5’ cts-lysCM4 Pv3® 11
Qoo3nauenus:

Pv5’°— npomomop zena f-¢hazeonuna 60008;
Pv3’— cucnan mepmunayuu mpanckpunyuu 2ena f-gpazeonuna 600086;

cls — noC1e008amenbHOCHb, KOOUPYIOUWAs CUCHAIbHDBLI XJ10PONIACMHBLIL NEeNnmud Maiou
cyoveounuysvl pudynozoougocgham-xapooxcunasol;

dapA — zen Corynebacterium, kooupywouiuii cunmema3sy OuZUOPOOUNUKOIUHOBOU KUC/IOMbl, HE
YY8CMBUMENbHOU K TUZUHY);

lysCM4 — mymanmnwiit cen lysC E. coli, kooupyrowuii ne uyecmeumenvHyr) K JIUUHY
acnapmamkunasy;

JI u Il — nesasn u npasas aankupyrouwiue nociedosamenvnocmu T-/IHK




Ipanczennble pacmenus ¢ U3MEHEHHbIM
UGeHIOM NJ10008

“Cuoicnosasn opuenmayus 2eHa noaudenoiokcuoaspt’
“Anmucmoicinosasn opuenmayus 2eHa noaughenoiokcuoazol”

-

J — I 35S tINOS
B /5SS

e pPATATIN

Ooo3nauenusn:

P35S — npomomop eupyca mo3auku yeemMHOU Kanycnivl;

PGBSS — npomomop zena cunmema3sol 2panyn0ceéA3aHHO20 Kpaxmana;
PPATATIN — npomomop zena namamuna I;
tNOS — cuznan mepmuHayuu mpaHcKpUnYUU 2eHa HONAAUHCUHMA3bL;

JI u II — neeasn u npasasa gparanxkupyrouiue nocieoosamenvhocmu T-/[HK




Ipanczennvle pacmeHus ¢ UIMEHEHHbLUU
CPOKAMU CO3DEBAHUSA N10008




Koncmpyuposanue 6eKmopHuvlx naazmuo ¢ 2eHamu
8 oOpammnou (antisense) opueHmayuu

1. BbligejeHue reHoB
PG — XXYY

(noauzanaxkmyponasa)
2. TeH B HOPMAJBHOW M/WJIM  AHTHUCMBbICJIOBOM

OPHEHTAIMU BKJIYAETCA IOJA KOHTpoJeM 35S-
IpoMoOTOpAa i B COCTaB BEKTOpa A
TpaHchopManuu

3. Ilepenaya reHOB  PpaCTEHHSIM €  NOMOIUBIO
Agrobacterium tumefaciens



4. OT1O0op TpaHchOpMAHTOB ¢ AKTHBHON 3KCIpeccHuen
TPAHCICHOB. AHAJIN3 (PEHOTHUIIA

- XXYY |8 XXYY 4 XXYY | W AAXX
MPHK
A ’_1\\4/1'3\1}_1{ WPHK AHTHCMBICJIOBAS
A MPHK
(Ve Vs AT
l l
aVa V.
Mmuoro 0eaka XXYY o

Het 0eaxkaXXYY



I enemuuecku moouguuuposannvie HOMambl
“@Dnaep-Caep” (FLAVR SAVR)

TR, V"v

I'en PG ¢ nopmanvnon opuenmayuu  I'en PG ¢ anmucmoiciioeou opuenmavuu
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