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BIOLOGICAL EFFECTS OF SELENIUM NANOPARTICLES AND SODIUM SELENITE ON 
AGASTACHE RUGOSA CELLULAR CULTURES 
Aims. Recently search of substances replacing toxic selenites is conducted. The Se nanoparticles and sodium 
selenite influence on physiological and biochemical parameters of A. rugosa callus tissues were investigated. 
Methods. Accumulation of Se in callus tissues were measured by nuclear and issue spectrometry. rotein 
content and peroxidase activity were measured by specific spectrometric methods. Results. It was found that 
A. rugosa callus tissues possessed the expressed ability to Se accumulation. Sodium selenite was more 
bioavailable for A. rugosa cells than Se nanoparticles, however it was toxic in investigating concentration 
(10 and 50 mg/l) and caused callus death. Selenium in A. rugosa callus tissues stimulated biosynthesis of 
protein and modified peroxidase activity. Conclusions. nly Se nanoparticles as nontoxical neither for ani-
mals, nor for plants apply for a role of the dietary supplement component. 
Key words: Agastache rugosa (Fisch. & C.A.Mey.) Kuntze, callus tissues, selenium nanoparticles, sodium 
selenite. 
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THE DEVELOPMENT OF GENETICALLY MODIFIED FLAX PLANTS (Linum usitatissimum L.) 
CARRYING THE BACTERIAL RESISTANCE GENE TO GLYPHOSATE BY Agrobacterium-
MEDIATED TRANSFORMATION 
Aims. Development of transgenic flax plants carrying bacterial specific genes that provide resistance to the 
herbicide glyphosate by Agrobacterium-mediated transformation and the modified method of in planta. 
Methods. We cloned aroA genes from E.coli and D.dadantii and used site-directed mutagenesis to obtain 
altered genes with 40-fold lower sensivity to glyphosate. The resistance gene was inserted into an 
Agrobacterium transformation vector (pBI121 35S-CTP-aroA) and used to transform flax. Agrobacterium-
mediated co-cultivation technique and in planta was used to increase the transformation efficiency of flax. 
Results. The resulting transgenic flax was shown to contain 35S promoter, nptII gene and glyphosate resis-
tance gene. Conclusions. The results show that modified method of in planta can be used to produce trans-
genic flax plants. The system is rapid, simple and offers an alternative to Agrobacterium-mediated co-
cultivation technique. 
Key words: Linum usitatissimum, Agrobacterium-mediated transformation, in planta, gene aroA. 
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