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••Short production timeShort production time

••Eukaryotic expression systems (plants)Eukaryotic expression systems (plants)

••Wide variety of effective genetic vectorsWide variety of effective genetic vectors

••Wide range of proteins (including Wide range of proteins (including multimericmultimeric
 

proteins)proteins)



GFPGFP
 

up to ~ 50 % TSPup to ~ 50 % TSP

AgrobacteriumAgrobacterium--Mediated Transient Expression:  Mediated Transient Expression:  
Optimal Host SelectionOptimal Host Selection

Agroinjection
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Computer analysis Computer analysis 
of GUS expressionof GUS expression

AgrobacteriumAgrobacterium--Mediated Transient Expression:  Mediated Transient Expression:  
Optimal Host Selection (Plant Cell Cultures)Optimal Host Selection (Plant Cell Cultures)

~ 300 Species Tested~ 300 Species Tested

~ 20 % Exhibited ~ 20 % Exhibited 
Detectable ActivityDetectable Activity

The Most ActivityThe Most Activity::
-Solanaceae
-Compositae
-Malvaceae
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Molecular Design of Highly Effective Plant Molecular Design of Highly Effective Plant 
Expression and Selection Systems  Expression and Selection Systems  
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Application of Application of 
Optimal Optimal 

Regulatory and Regulatory and 
Transport Transport 

SequencesSequences

Application of Application of 
Hybrid GenesHybrid Genes

Development Development 
of Multiplex of Multiplex 
PCR AssaysPCR Assays

pCB121
4797 bp

Ampicillin

Ag85-TMD

T5 transcription start

His-tag

ESAT6

T5 lac promoter

COLE1 ORI

t0 terminator

rrnB T1 transcription terminator



Application of Optimal Regulatory and Transport Application of Optimal Regulatory and Transport 
Sequences: Collection of Regulatory ElementsSequences: Collection of Regulatory Elements
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pCB121
4797 bp

Ampicillin

Ag85-TMD

T5 transcription start

His-tag

ESAT6

T5 lac promoter

COLE1 ORI

t0 terminator

rrnB T1 transcription terminator

Expression Expression 
in Seedsin Seeds

Expression in Expression in 
MeristemsMeristems

Chloroplast Chloroplast 
AccumulationAccumulation

AA..
 

thaliana promotersthaliana promoters

ColdCold--
 inducible inducible 

ExpressionExpression

AA..
 

thaliana promotersthaliana promoters

Transit Peptides of Transit Peptides of NN..
 

tabacumtabacum
 

andand
 

SpinaciaSpinacia
 oleraceaoleracea

Promoters of A.
 

thalianaт
 

and
 

B. napus

http://www.google.ru/imgres?imgurl=http://ec.europa.eu/research/quality-of-life/image/flower.jpg&imgrefurl=http://ec.europa.eu/research/quality-of-life/arabidopsis.html&usg=__fj1rEiyZ3l9hDTOMNa5kXWF4Wjs=&h=2048&w=2048&sz=2008&hl=ru&start=3&zoom=1&tbnid=VhhMRb29W1r9uM:&tbnh=150&tbnw=150&ei=QW3FTpHyPIqI4gSU9uzDAw&prev=/search%3Fq%3Darabidopsis%2Bflowers%26hl%3Dru%26lr%3D%26safe%3Doff%26sa%3DX%26tbm%3Disch%26prmd%3Dimvns&itbs=1


Application of Optimal Regulatory and Transport Application of Optimal Regulatory and Transport 
SequencesSequences
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Vectors for interferon expression with native and plant signal pVectors for interferon expression with native and plant signal peptide in combination eptide in combination 
with with kanamycinkanamycin

 

or PPT resistanceor PPT resistance

Activity of interferon in leaf extracts 
of N. excelsior

 

transiently expressing 
native or recombinant (fused to N. 
plumbaginifolia

 

calreticulin

 

signal 
peptide) human interferon 2b gene.

pCB121
4797 bp

Ampicillin

Ag85-TMD

T5 transcription start

His-tag

ESAT6

T5 lac promoter

COLE1 ORI

t0 terminator

rrnB T1 transcription terminator



Multiplex PCR AssaysMultiplex PCR Assays
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Multiplex

 

PCR analysis

 

of

 

GM 
tobacco

 

for

 

detection

 

of

 

recombinant

 licBM3, desA

 

and

 

desC

 

genes, 
house-keeping

 

actin

 

gene

 

and

 

virD1 
gene

 

of

 

Agrobacterium

 

tumefaciens.

Actin

 

(351 bp)

Interferon (264 bp)

Multiplex

 PCR 
analysis

 

of

 human 
interferon 
2b and 
house-

 keeping

 actin

 

gene

 (top) 

and 
interferon 
a2b and 

virD1

 (bottom)

Interferon (264 bp)
virD1 (432 bp)

Interferon (264 bp)
virD1 (432 bp)

pCB121
4797 bp

Ampicillin

Ag85-TMD

T5 transcription start

His-tag

ESAT6

T5 lac promoter

COLE1 ORI

t0 terminator

rrnB T1 transcription terminator



Application of Hybrid GenesApplication of Hybrid Genes
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Lichenase As a Reporter and Carrier:
High Detection Specificity (Activity max at 70oC);
Small Size and High Activity in Hybrid Genes
Qualitative and Quantitative Activity Analysis;
Zymogramme vs. Western-Blotting

1,31,3--1,4 1,4 ßß--GGlucanaselucanase
 

((LLichenaseichenase))::
 

GGlycosidelycoside
 

HHydrolaseydrolase
 

from from 
Clostridium Clostridium thermocellumthermocellum



Application of Hybrid GenesApplication of Hybrid Genes
GFP::LicBM3 GFP::LicBM3 --

 
BifunctionalBifunctional

 
Reporter for Expression in Plants Reporter for Expression in Plants 
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Analysis of 
GFP::LicBM3GFP::LicBM3

 Functional Activity
GFP      GFP::LicBM3    GFPGFP::LicBM3      GFP

DesC::LicBM3

GFP::LicBM3 LicBM3 GFP
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Application of Hybrid GenesApplication of Hybrid Genes
hGH::LicBM3 and Ifn::LicBM3 hGH::LicBM3 and Ifn::LicBM3 ––

 
Hybrid Pharm. Protein Genes for Expression in Plants Hybrid Pharm. Protein Genes for Expression in Plants 
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GFP:
:LicB

hGH:
:LicBLicB

GFP:
:LicB

Inf:
:LicBLicB

hGH



Expression of Expression of CyanobacteriaCyanobacteria
 

Desaturase::LichenaseDesaturase::Lichenase
 Hybrid Hybrid GenesGenes

 
in Plants in Plants 
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Detection of 
Hybrid Gene 
Expression in 
Transgenic 
Plants by 
Lichenase

 Activity Test.

Control

N. t. 
12:Lic9

Fatty Acid Ratio in Control and 
Transgenic Plants.

N. t. 9:Lic N. t. 12:Lic N. t. 12:Lic 9



Alkaloid biosynthesis inAlkaloid biosynthesis in
 

RauvolfiaRauvolfia
SerpentinaSerpentina

 
HairyHairy

 
RootRoot

 
CulturesCultures

(in (in cooperationcooperation

 

withwith

 

Institute of Institute of PharmacyPharmacy, Mainz), Mainz)

New Alkaloids from New Alkaloids from 
R.serpentinaR.serpentina

 
hairy hairy 

rootsroots
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Simultaneous HPLC Detection of Water Soluble Vitamins in Biomass

В2 content in Coriolus

 

versicolor

 

extracts 12,7±1,1 mg/kg

 

RW, В6 and

 

В1 content <

 

4-5 mg/kg 
RW
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