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Таблиця 1. Відомча приналежність авторів статей збірника «Фактори експериментальної ево-

люції організмів» 

Рік Том 

Кількість статей, що надійшли до друку, шт. Всього 

статей* Академічні уста-

нови 

Вищі навчальні 

заклади 

Установи аг-

рарної науки 

Інші наукові 

заклади 

2003 б/н 31 5 43 11 96 

2004 2 32 13 30 4 77 

2006 3 70 34 45 4 143 

2008 
4 44 28 17 20 99 

5 46 19 41 9 106 

2009 
6 45 31 24 4 92 

7 62 18 14 20 92 

2010 
8 47 33 30 5 105 

9 66 24 15 18 106 

2011 
10 63 44 45 9 128 

11 60 29 21 26 117 
*Примітка. Окремі статті представлено кількома авторами із різних наукових установ. 

 

Таблиця 2. Результати кількісного аналізу публікацій у збірнику 

Рік Том 

Об’єм 

ум. Д. 

а. 

Кількість 

статей 

Кількість 

авторів 

Кількість статей з країни, шт.* 

Україна Росія Білорусь 

інші 

країни 

СНД 

країни «да-

лекого за-

рубіжжя» 

2003 б/н 27,0 96 216 81 14 3 – 1 

2004 2 24,3 77 191 61 7 4 – 2 

2006 3 39,8 143 447 106 21 8 – 8 

2008 
4 28,8 99 309 64 28 7 – – 

5 29,6 106 342 77 19 11 2 1 

2009 
6 28,2 80 270 57 22 7 2 1 

7 29,6 92 341 70 24 1 – – 

2010 
8 29,1 105 288 60 37 4 2 2 

9 30,9 106 402 68 33 6 – 7 

2011 
10 38,2 128 421 70 45 11 7 8 

11 34,6 117 433 85 31 3 – 3 
*Примітка. Окремі статті представлено кількома авторами із різних країн. 

 

Таблиця 3. Розподіл статей збірника за науковими розділами 

№ 

роз-

ділу 

Рік видання, том, назва розділу 
Статті, 

шт. 

2003, б/н 

1. 
Генетико-біотехнологічні прийоми розширення генетичної мінливості рослин і тва-

рин 
17 

2. Спеціальна генетика господарсько-корисних ознак рослин і тварин 23 

3. Використання фундаментальних досліджень у практичній селекції 23 

4. 
Сучасні методи біотехнології у створенні нового покоління сортів і гібридів у культу-

рних рослин 
12 

5. 
Використання молекулярних маркерів та трансформаційних технологій у селекції й 

відтворенні рослин і тварин 
6 

6. 
Методи мікроклонального відтворення цінних генотипів рослин та їхнє зберігання в 

культурі in vitro 
10 
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2004, . 2 
1.       8 
2.    in vitro 5 
3 - :       3 
4.      5 
5. -        6 
6. -   5 

7.          -
 29 

8.  -   13 
2006, . 3 

1.       13 
2.      19 
3.      35 
4.   10 
5.       12 
6.  in vitro 20 
7.       30 
8.   ,    2 

2008, . 4 
1.    11 
2.       17 
3.      18 
4.       29 
5.      22 
6.   ,    2 

2008, . 5 
1.      53 
2.  in vitro:    20 
3.       33 

2009, . 6 
1.    7 
2.       15 
3.      33 
4.     37 

2009, . 7 
1.      17 
2.       6 
3.  in vitro:    18 
4.       17 
5.      22 

2010, .8 
1.    6 
2.       11 
3.      43 
4.     45 

2010, .9 
1.      14 
2.       12 
3.  in vitro:    16 
4.       38 
5.      23 
6.   ,    3 
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2011, . 10 
1.     18 
2.   14 
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4.     48 

2011, . 11 
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4.      25 
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TESTING OF A CANALIZATION MODEL OF ADAPTIVE CHROMOSOMAL EVOLUTION ON 
A NEW THERIOLOGICAL MATERIAL 
Aims. The attempt to test a canalization model of adaptive chromosomal evolution which implies that for 
each adaptive zone there is an optimum karyotype by that can be evolved chromosomal rearrangements has 
been made on a new theriological material. Materials and methods. The intraspecies chromosomal variabil-
ity in some African (Desmomys harringtoni) and Palaearctic (Terricola subterraneus, Sicista subtilis and S. 
betulina) species of rodents has been analyzed, using G-, C-banding. Results. The altitudional and (or) geo-
graphical gradients in intraspecies chromosomal variability which agree with gradients in physical and geo-
graphical conditions have been marked for models under consideration. Conclusions. Clinal nature of chro-
mosomal variability in objects under study can be considered as a support for a canalization model of chro-
mosomal evolution, but also can be the result of introgressive hybridization of two previously isolated 
populations that have acquired in the past in isolation monomorphism on different variants of character, now 
mixed in a wide range in the absence of significant physical and geographical barriers. 
Key words: rodents, species, chromosomal variability, clinal nature, canalization model.  
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EVOLUTIONAL ASPECTS OF PHOTOSYNTHESIS FORMATION  
Aims. The photosynthesis evolution in connection with climate changes and CO2 content in Earth atmos-
phere in different geological periods and in last ages is considered. The C3–type of photosynthesis is more 
ancient and appeared in period of plant adaptation to life in land and genesis of vascular plants 300 million 
years ago. The large amount of modern plant species remained the C3–type of photosynthesis that was effec-
tive under low temperatures, humidity and illumination conditions. The C4–type of photosynthesis was 
formed under damp and hot climate and decreasing CO2 content in atmosphere. Methods. The leaves of this 
type plants have the specific type of structure and high effectiveness of photosynthetic processes under tem-
peratures higher than 25–30 °C. Effectiveness of C3–type of photosynthesis under high temperature condi-
tions decreases through shift of Rubisco from carboxylation to oxygenation reaction, enhancing photorespi-
ration and CO2 losses. Results. The development of industrialization led to increasing of CO2 content in air 
that increased the rate of photosynthetic gaseous exchange, stimulated increase of plant weight, leaves 
square, quantity of mesophyll cells and chloroplasts in C3 and C4–plants. The relation of carboxylation and 
oxygenation of Rubisko reaction rates under constant gaze structure of atmosphere and temperature deter-
mined by specificity of species but could considerably fluctuate between under changes of relation CO2 / O2 
and temperature in microspace. 
Key words: photosynthesis, evolution, CO2 content, C3 and C4–plants. 
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RESEARCH EXPERIENCE NATURAL AND INDUSTRIAL SYSTEMS OF THE BIOSPHERE BY 
BIOASSAY METHODS: FEATURES PROBLEMS, SOLUTIONS 
Aims. Synthesis of many years of experience with the features and problems of bioassays environmental 
components according to the certified methods and develop some solutions. Methods. With the test 
organisms of different trophic groups determined by the integral components of the toxicity of natural and 
industrial systems. We used the following organisms: Chlorella vulgaris, Daphnia magna, Ceriodaphnia 
affinis, Paramecium caudatum, Escherichia coli. Results. Interpretation of the results of bioassays, if 
possible, should take into account the natural "matrix", effects of stimulation, as well as organisms reactions, 
manifested before the death of individuals. Conclusion. In our opinion, requires better methodological 
framework, the creation of a data bank, reflecting the dependence of the "dose-effect", the effects of the 
combined action of pollutants, as well as integrated effect of factors. 
Key words: bioassay, the integrated toxicity, natural and industrial systems. 
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PIGMENTS OF THE YEAST ISOLATED FROM THE MUSHKAROVA YAMA CAVE  
Aim. To identify color pigments of yeast isolated from the Mushkarova Yama cave (Ukraine). Methods. The 
color pigments were obtained from yeast cells and dissolved in solution (TCL-method, spectroscopy analy-
sis). Results. The color yeasts were isolated from the karst cave. The obtained pigments were identifycated 
as torulin and torularhodin by TLC-methods and spectroscopy analysis. Conclusions. The data indicates 
ability of carotenoids pigments’ biosynthesis in the yeast isolated from karst cave Mushkarova Yama. 
Key words: yeast, carotenoids, torulin, torularhodin. 
 



 31 

    
 
 
 

 . .,  . . 
     , -   "  
", , 01601, , . , 64,  

e-mail:helga.wasilenko@gmail.com 
 

     
       

  SACCHAROMYCES CEREVISIAE 
 

,    
    

,     -
    -

  [1].  ,   -
      

  (   -
    ), -

 , ,  -
   ,  -

  « » ( ) [2].   
,    -

  Saccharomyces cerevisiae  -
   ( ) , 

     -
  ,   –  « -

»,    -

      [3, 4]. 
     

« », -    
  ,    -

   .  
    ,   

   « » -
      

 3-4 .    , 
      

? ,     
,     -

    (  -
)    -

    -
. 

 
   

    -
   DLY 640   
 .    (1 ) -
    1  ( -

 -17)    37 0 48 -
  5   RPMI-1640   

.     -

   -
 (10 )     
 S. cerevisiae (106   ). 

 ,   
  ,  -

     ( ). 

 
 

     1  
 ( . 1),   ,  -

      
 (2,33±0.87% –  (  

 ), 30,00±2.65% –  -
 , <0,05).   -

     -
   -

     -
      

     
30,00±2,65% –   , 
26,50±3,12% –     

, >0,05).  ,  

,   ,  -
   ,   

    -
    -

.  
   -

      
( . 2)    

   (30,00±2,65% – -
  , 18,50±2,75% –  

    , <0,05). -
      -

    -
      



 32 

  (2,33±0,87% –  , 
3,00±0,98% –      

, >0,05). 
     

  [5, 6],   -
      

   . -
     

,      -
     

   [5].   ,  

 , ,  -
   ,  

    
,     -

 .     
     

  ,   
    ,    
    -

  ,    
« ». 

 

. 1.    ( )   : 1 –    
(   ), 2 –   (   ), 3 –  

    
 

. 2.    ( )  : 1 –    ,  
2 –      , 3 –  , 4 –   
      

1 2 3
0

5

10

15

20

25

30

35

, %

1 2 3 4
0

5

10

15

20

25

30

35

, %



 33 

 
     -

,       
     -

   -
  .    

    
     

     
. 

 
 

1. Sawant S., Zheng W., Hopkins K., Randers-Pehrson G., Lieberman H., Hall E. The radiation-induced bystander 
effect for clonogenic survival // Radiat. Res. – 2002. – Vol. 157,  4. – P. 361-364. 

2. Yang G., Wu L., Chen L., Pei B., Wang Y., Zhan F., Wu Y., Yu Z. Targeted irradiation of shoot apical meristem of 
Arabidopsis embryos induces long-distance bystander/abscopal effects // Radiation Research – 2007. – Vol.167, 

3. – P. 298-305.  
3.  . .,  . .,  . .  “ ”    

      // . . . “   
”. –  – 2008. – . 263-267.  

4. Vasylenko O.P., Pronina O.V., Rushkovsky S.R. Bystander effect in human lymphocytes incubated with irradiated 
mitochondrial DNA deficient yeast cells // Radioprot. – 2011. – Vol. 46,  6. – P. 555-559. 

5. Widel M., Przybyszewski W., Cieslar-Pobuda A., Saenko Y., Rzeszowska-Wolny J. Bystander normal human fi-
broblasts reduce damage response in radiation targeted cancer cells through intercellular ROS level modulation // 
Mutat. Res. – 2011. – Vol. 731. – P. 117-124. 

6. Claridge-Mackonis E., Suchoverska N., Zhang M., Ebert M., McKenzie D.R., Jackson M., Cellular response to 
modulated radiation fields // Phys. Med. Biol. – 2007. – Vol. 52. – P. 5469–5482.  

 
VASYLENKO O.P., RUSHKOVSKY S.R. 
National Taras Shevchenko University of Kyiv 
Ukraine, 01033, Kyiv, Volodymyrska str. 64, e-mail: helga.wasilenko@gmail.com 
 
CHROMOSOMAL INSTABILITY IN IRRADIATED HUMAN PERIPHERAL BLOOD LYMPHO-
CYTES INCUBATED WITH YEAST CELLS SACCHAROMYCES CEREVISIAE 
Aims. In our previous studies we have shown 3-4 times increasing of the aberrant metaphases level in intact 
human lymphocytes as a result of bystander effect (BE) induced by irradiated yeast cells. The question re-
mains are damaged cells more sensitive to BE signals or not? The purpose of our study was investigation 
how cocultivation with S. cerevisiae affects the level of chromosomal instability in X-ray irradiated lympho-
cytes. Methods. The cultures of X-ray irradiated (1 Gy) human peripheral blood lymphocytes were experi-
mentally contaminated with nonirradiated or X-ray irradiated yeast cells (haploid strains of S. cerevisiae, 10 
Gy). Well spread human metaphases were scored for aberration metaphases (AM). Results. It was found that 
irradiated yeast cells had no effect on chromosomal stability level in irradiated lymphocytes. The statistically 
significant decreasing of the AM level was observed in irradiated lymphocytes incubated with non-irradiated 
yeast cells. Conclusions. Our findings suggest existence of “inverse BE” when non-irradiated cells can sig-
nificantly reduce the level of chromosomal damages in irradiated ones. 
Key words: bystander effect, lymphocytes, aberration metaphases. 
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Cherkasy National University after B. Khmelnitsky 
Ukraine, 18031, Cherkasy, Shevchenko Boulevard, 81 
 
THE USING OF LEPIDIUM SATIVUM FOR THE ESTIMATION OF HEAVY METAL IONS 
CONTENTS IN A MODELED WATER CULTURE 
Airms. Bio-testing of soil toxicity of Cherkasy technogenic areas with different intensity of motor transport 
and industry impact by plant indicator (Lepidium Savitum L.). Methods. Soil samples were taken in summer-
autumn period in ten different points of Cherkasy with different intensity of motor transport and industry 
impact. The content of heavy metal elements (Cu2+, Cd2+, Zn2+, Pb2+) in soil was determined in the labo-
ratory of chemical toxicological research. Garden cress seeds were grown with roll method. Results were 
processed statistically with the help of “Microsoft Excel” computer program. Results. Bio-testing of soils 
with increased content of heavy metals was implemented by plant indicator in some technogenic areas of 
Cherkasy with different intensity of motor transport and industry impact. Conclusions. Combined effect of 
heavy metals has a significant influence upon the morphometric parameters of garden cress (Lepidium Savi-
tum L.) above-ground and under-ground parts. Adding Humisol to soil extract mitigated the negative impact 
of these compounds on mentioned parameters and decreased the transition of heavy metal ions to plants.  
Key words: heavy metals, morphometric parameters, bio-indexation. 
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ABOUT WAYS OF CREATION OF BREEDING THEORY AND TECHNOLOGIES OF ECO-
GENETIC INCREASING OF PLANTS PRODUCTIVITY AND YIELD 
Aims. To determine which technologies of genetic improvement of economically important plants traits due 
dominate in future – transgenosis or management by genotype-environment interaction. Methods. In period 
1984-2012 the theory of eco-genetic organization of plants quantitative traits (TEGOQT) was developed and 
24 consequences from it were investigated. Main position of the theory: change of limiting factor of envi-
ronment lead to change of spectrum and number of genes, which determine the same quantitative trait (QT). 
Main consequences from TEGOQT: decoded the mechanisms of forming and created methods of prognosis 
for: 1) effects of genotype-environment interaction (GEI), 2) rise of transgressions, 3) rise of ecologically 
dependence heterosis, 4) signs and levels of genotypical and environmental correlations, 5) displacements of 
dominance, 6) homeostasis of productivity and so forth. Results. It is shown that phenomenon GEI can to 
give maximal contribution to productivity and yield, but it disappear on molecular level. Becouse main way 
for increasing of productivity and yield - it is developing of management on the level GEI, but not on the 
level of classical mendelism and molecular transgenosis. 
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Key words: economically important plants, theory of eco-genetic organization of plants quantitative traits, 
transgenosis, management by genotype-environment interaction. 
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     ( . 

3, 4).      
     

        
( . 2).     -

       -
   Gli-B1   

      Gli-D1.

 
 

 2.        F2     
Gli-B1       ,   -     ( -

  ), % 
 Gli-B1b.b Gli-B1b.l Gli-B1l.l 

K  8,83 ± 0,27   8,11 ± 0,22   7,42 ± 0,34  
150  7,07 ± 0,25*** (19,92) 7,47 ± 0,21* (7,84) 6,22 ± 0,27** (16,27)
200  6,78 ± 0,24*** (23,22) 6,57 ± 0,20*** (19,04) 6,48 ± 0,32* (12,69)
300  4,26 ± 0,34*** (51,74) 4,07 ± 0,28*** (49,85) 3,80 ± 0,32*** (48,81)

    * P < 0,05; ** P < 0,01; *** P < 0,001. 
 
 

 3.         F2     Gli-B1  
     ,   -     (   -

), % 
 Gli-B1b.b Gli-B1b.l Gli-B1l.l 

K  13,28 ± 0,55   12,14 ± 0,44   10,82 ± 0,64  
150  9,81 ± 0,41*** (26,11) 11,23 ± 0,40 (7,47) 8,63 ± 0,49** (20,19)
200  9,66 ± 0,40*** (27,27) 9,20 ± 0,36*** (24,17) 9,20 ± 0,55 (14,90)
300  5,23 ± 0,51*** (60,62) 4,1 ± 0,28*** (66,24) 4,21 ± 0,45*** (61,11)

    ** P < 0,01; *** P < 0,001. 
 
 

 4.         F2     Gli-B1  
     ,   -     (   -

), % 

 Gli-B1b.b Gli-B1b.l Gli-B1l.l 
K  1,453 ± 0,033   1,455 ± 0,029   1,467 ± 0,05  

150  1,365 ± 0,031* (6,06) 1,469 ± 0,026 (-0,96)  1,35 ± 0,043 (7,98) 
200  1,376 ± 0,027 (5,30)  1,333 ± 0,026** (8,38) 1,385 ± 0,044 (5,59) 
300  1,117 ± 0,047*** (23,13) 1,028 ± 0,034*** (9,34) 1,067 ± 0,050*** (27,27)

    * P < 0,05; ** P < 0,01; *** P < 0,001. 
 
 

   F2  -
 [11]    -

   Gli-B1    -
        -

 (  ,   ,  Gli-
B1b,    1BS).    

      150   -
  ( . 5).  

   -
    150    -

   Gli-B1    
  .   
   (200  300 )   

   Gli-B1  -
,      

  Gli-B1 i Gli-D1 ( . 5). 
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 5.     Gli-B1 (a) i Gli-D1 (b)    -
    F2       GLI-D1-4  GLI-B1-3  -

   -  
  -

  
   -

,  
   -

,  
 da*** da***  

150  da*, ha** ha*** ha**, -jab*, -lab** 
200  - jab * - jab * -iab* 
300  jab*   

* P < 0,05; ** P < 0,01; *** P < 0,001. 
 

, - ,   
   , -
    ,   -

 Gli-B1,    .    
     

  16%    150  
    -

      
,    -

     -
      -

   . 
    

     Gli-B1   
      

     -
,    ( . 2-4). , 

    150   -
     -

 ,     
  – %   
   Gli-B1b.l.    -

,   ,       
–   .     -

   150   -
     

Gli-B1b.l.      
200      -

  ,    
 – Gli-B1l.l.   

   (300 )   
       

     ( . 2-4). 

 
 

-    -
     

   ,    
Gli-B1,    .  -

    -   
 ’  ,    -

  1BL/1RS    -
:     

    -
  .    
    150  -

   -   -
  ;   -

 200       
 –     

. 
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THE EFFECT OF GAMMA-IRRADIATION OF DRY SEEDS ON PRODUCTIVITY OF COMMON 
WHEAT PLANTS DIFFERING IN THE PRESENCE OF RYE 1BL/1RS TRANSLOCATION 
Aims. The effect of gamma-irradiation of dry seeds on productivity traits of common wheat plants depending 
on the presence of the rye 1BL/1RS translocation in the homozygous or heterozygous state was studied. 
Methods. Dry F2 seeds from the cross of Bezostaya 1 lines were treated with gamma-radiation at doses of 
150, 200, and 300 Gy. Each grown F2 plant was characterized with respect to yield traits. The presence of the 
rye translocation was analyzed by electrophoresis of their seeds. Results. At 150 Gy, the heterozygote for the 
translocation showed the lowest decrease in productivity traits in comparison with the control. At 200 Gy the 
lowest relative decline in productivity was observed in the homozygote for the translocation. Conclusions. 
Genotypes differing in the presence of the 1BL/1RS translocation show the different levels of reduction in 
productivity traits at certain doses of gamma-irradiation of dry seeds.  
Key words: Triticum aestivum L., 1BL/1RS translocation, gamma-irradiation, productivity. 
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PHENOMENA OF VARIABILITY AND INHERITANCE ARE THE BASE OF LIVING 
ORGANISM SYSREMS’ EVOLUTION 
A new theory and terminology to determine of variability, mutations, and combination variability 
mechanisms is statet. 
Key words: variability, inheritance, mutations, recombinations. 
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 ,  , -
   -  -

    [2]. 

  –   
-     

     . 
 

  .  
   -

    Pinacea  Lindl.  
 .    

(Pinus pallasiana D. Don)   40 , 
  80  100    -

   (   ).  -
  (  )  

30  40-     
  (Pinus sylvestris L.).  -

    « » 
    

(Picea abies (L.) K rst.)    
(  ,  ). 

   38   65 – 75 
.    (Pinus brutia var. 

pityusa (Steven) Silba)   . 

    -
    -

 .     
      

   23–25º .  
 1,0–1,5     -

 (1:3).  z  -
 50 %    [7]. -

     -
.    

   Primo Star (Carl Ze ss) 
  40 10.   

    
Canon PowerShot A620.   

      
 Axio Vision Rel. 4.7. 

 
  .  

      
     

     AgNO3 
( . ).  

 

 
.          :  – Pinus 

sylvestris L., b – Pinus pallasiana D. Don, c – Pinus brutia var. pityusa (Steven) Silba, d – Picea abies (L.) 
K rst. : 40 10 

 
     -

     
    ( . 1). 

   – 1 – 13 -
      

 P. brutia var. pityusa,    
 P. sylvestris – 2 – 9.  

    -
      -

. , ,  P. abies  P. sylvestris 
   4 – 7 ,  -

   91%  91,9%  
   .  -

  – P. pallasiana  P. brutia 
var. pityusa    3 – 7  5 – 9 

,     
92,1%  84,2% .  -

,   P. brutia var. pityusa 10,8%  
 10 – 13 ,      -

       0,4%.  
  – P. abies, P. pallasiana  P. sylvestris 

      -
    5,2 – 5,4,  
    P. brutia var. pityusa – 7,3.  

    
    -

     . 
,    -

 ,  ,   -
  .  -
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    -
 ,      -
     -

  [5, 6].    –  -
      

     ,   

  .   -
   .   

    -
    . -
    

    [8].  
 

 1.           
       

      , % 
   1   

1 2 3 4 5 6 7 8 9 10 11 12 13 

 
 

  
 

Picea abies 
(L.) K rst. 0 0,1 4,8 18,4 35,9 23,3 13,4 3,4 0,3 0,4 0 0 0 5,4±0,04 

Pinus 
pallasiana 

D. Don 
0,3 2,3 10,7 18,9 23,6 28,1 10,8 3,3 1,6 0,3 0,1 0 0 5,2±0,05 

Pinus syl-
vestris L. 0 0,5 4,7 17,6 28,8 29,5 16 2,7 0,2 0 0 0 0 5,4±0,04 

Pinus 
brutia var. 

pityusa 
(Steven) 

Silba 

0,1 0,3 0,8 3,8 11,5 16,4 25,1 18 13,2 5,7 4,1 0,8 0,2 7,3±0,04 

 
    -

   1 – 2 ,  
    . -

,   P. sylvestris  -
   1  12,   -
     -

 3 – 6 [10].   -
 ,  P. sylvestris   

     (P. sylvestris L. var 
cretacea Kalenicz. ex Kom.)   -

     
  .  P. sylvestris 83,7%  

 3 – 6 ,   P. sylvestris var cretacea 
      -

  47,5%  76,1%.    
     7 – 8  
  3,7 – 12  ,    

P. sylvestris.     
     -

      -
  P. sylvestris var cretacea  

   -
 [3].   , -

,    P. sylvestris  -
   -

 [9].     
   ,   -

,      
     

  [1, 6]. 
  P. abies  P. pallasiana 

      
,    – 199,5 2 

 192,6 2 ( . 2).   –  
 170,9 2    

P. sylvestris,        P. brutia 
var. pityusa    -

.        
  1,7  2,1  ,   P. abies  

P. pallasiana.    P. abies   
    ,  -

   -
  – 12,7.  

    P. sylvestris – 4,0   
P. brutia var. pityusa – 4,5. 

-  ,  -
     -

      -
    Actacea L.  -

    .   
,      -

      -
 .    

    -
  [5].  -

    
    ,  -

    -
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    [4, 12].  -
   (Beta vulgaris L.) 

    -
  [11]. 

 
 2.     ,   -    

          
  

1 , 2 
  -

  1 , 2 
-  

 
 

 
M±m 

Picea abies (L.) K rst. 199,5±13,6 22,1±5,3 12,7±0,7 
Pinus pallasiana D. Don 192,6±10,2 28,6±1,4 7,2±0,4 

Pinus sylvestris L. 170,9±3,9 46,5±2,1 4,0±0,2 
Pinus brutia var. pityusa (Ste-

ven) Silba 184,3±7,7 47,2±2,3 4,5±0,2 
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THE NUCLEUS-NUCLEOLUS POLYMORPHISM IN SEEDS OF MARGINAL POPULATIONS 
OF FOUR CONIFER SPECIES 
Aims. Comparative analysis of nucleus-nucleolus polymorphism in marginal populations of four conifer spe-
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cies. Methods. Nucleoli staining with AgNO3 in interphase cells of seedlings. Results. The narrowest range 
of variability of the nuclei number in an interphase cell (2 – 9) is characteristic of the species with a wide 
range – Pinus sylvestris L., and the widest range of this variability is characteristic of P. brutia var. pityusa 
(1 – 13), as well as the highest number of nucleoli in a nucleus (7,3). These species had also the lowest nu-
cleus-nucleolus ratio (4 – 4,5), which is notably lower than its values in P. pallasiana in Crimea (7,2), and 
Picea abies in Ukrainian Polesye (12,7). Conclusions. The studied conifer species differed significantly by 
the activity of nuclear organizer. 
Key words: nucleolus, four conifer species, seedlings. 
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   330 C, . .    
280 SC, . .,   247 SC, . ., 

   ,    -
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 1.   ,   ,     « », 
2012  

Apera spica-venti L. 
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, /  
(  , %/ -
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N90P60K60S10 + , 1,0 /  11,9  62,2 (13,2/32,0) 
N90P60K60S10 + , 1,0 /  +  Zn, 
0,2 /  10,3  63,9 (13,6/32,0) 

N90P60K60S10 + , 1,0 /  +  Mn, 
0,2 /  10,0  63,4 (13,6/32,0) 

N90P60K60S10 + , 1,0 /  +  
 , 0,2 /  12,3  60,4 (13,6/32,0) 

N90P60K60S10 + , 1,0 /  +  2000, 
0,1 /  9,9  68,2 (13,8/33,0) 

0,95 2,7 2,7 (1,0/1,5) 
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MICROELEMENTS INFLUENCE ON HERBICIDE AXIAL ACTIVITY IN WINTER WHEAT 
Aims. The traditional approach in agricultural industry is microfertilizers application together with pesti-
cides. However, interaction between nutrients and herbicides results in reduce of weeds control. For this 
purpose influence of u, Zn and Mn fertilizers on herbicide Axial phytotoxicity and yield of winter wheat 
were investigated. Methods. Herbicide activity was determined by the number and dry weight of weeds 
plants. Yield response was determined by the of grain weight per hectare. Results. It was found that com-
bined application of microfertilizers with herbicide Axial reduces his phytotoxicity and increases winter 
wheat yield response. Conclusions. These effects can be related with Cu, Zn and Mn homeostasis and herbi-
cide interaction with microelements in plants.  
Key words: microfertilizers, Axial, phytotoxicity, yield response, winter wheat. 
 
 
 

 . . 
        

03143, , . , 148, e-mail: mikhalex7@yahoo.com 
 

   
 

   -
     -

       
   . 

  « »  

 « », « », 
   ,  -

       
    . -

 (  . emergence – , 



 58 

 )    – 
   ,    -

 ( ),    , 
    

;      
  . ,  -

     -
    ;  

,    -
 ,      

. 
   -

     -
  ,     
    -

 . 
     -

  ,   -
   -

     :  
 «  -  -

» (  . . ): 
«      -

 ,   -
 ».  «   -

    
 -    

 » [1]; 
 «   » (  

. . ). ,    
       

  (   -
     -

   ); 
 «  » (  . ), 

     : 
     
    

.   «   
  « ». 

     
    : 1. 

 (    
  –   -

 ,   -
    ) 2. -
  ( , , -
 ,    -

   ( -
)   ). 3. 

 ,   -
 ( ,   . .  

 ).    , 
 ,      

     -

  (  
)    -

.    ,   -
      -

 ,  . . -
 (1973). 

,    -
 ,   

   ( -
 )   

  .  -
  ,  -

  : 1. -
     -

 ,     
 ,   . 2. 

 ,     
  3.  ( -

)  (  – -
 ,      

    [4]. 
    

   , 
. .      

( , )  -
,      -
   « »  

 [9],   -
,  ,  

[7].   ,  ,  
    , 

. . . 
      

  , -
, ,   -

      
 .      

-   [19] ,  -
 ,   -

,  , . , -
     -

 ,    -
    

, ,     
     -

   , -
     

.      
     -

 –   
,   

   –   -
 [20]. 

. .  (2000)    
   -



 59 

 «  », . .   , 
  , ,  -

 ,   « -
,   , ».  -
      -

   ( ,  -
) [15]. 

     
    

    -
 (    -
) , ,  , -

 ( ) .  -
 ,      -

    –  -
     -
 [12]. 

   
  ,  ,    
   –  ,  -

 (    « », 
  « »  (  

, )   . -
    -

 . .  (2002)   
  .    

   -
    

  «  ( ) » -
 ,  -
 « »   

   .   , -
     -

    -
 [8]. 

       -
  «   -

 » [10, 11].   ,  « -
 »   ,  -

 [14],  ,    
« »   -

    -
    .  , -

, ,    -
   (« »    
  ), ,    -

   , -
   « » 

 ( , -
  -

) . ,   
    ( , , 

    ) 
    -

    -

 avpr1a,   . -
 – ,   -

   ,    
  .    -

       
   .     

    ,   -
,        

   ,   
 [16]. , - ,   -

    -
   , . .  

« »    , 
      -

, ,   , , -
, .    

      -
,   « »   -

.     -
,     , -

    , 
      
. 

  (   ) -
  ,   -

     
.     ( -

     ) -
  « », ,  

 ( )  
     
.  ( ), -

, ,    -
  [1, 8].  

     
(     -

)       
   , 

, , .   
    ( , 

,   ,  -
)     
  . 

  -
 ( )   ,  

  (  ),  
   ,      

    -
     [6]. 

    
      

     -
   -

  (   -
,      



 60 

  ) [13] 
     
,      

.     -
  ,   

- ,    -
     
 ( , 2006).    -

     
,     -

      -
  ,   , 

   .  
-      

,      
   , 
    [6]. 

     [6]  
,  «…     -

 , - ,  
     -

    ,   
    -

   , -
  ».    

    -
  , ,  

 ,    
  , , -

      
   ,   -
     

,   –  -
.   -

   ( ,  -
),      

« »   (  -
, « »)  , , 

  « »   -
 (   ).   

    
 ,    « » 

    -
,    -

   ,   
    , 

  . 
  , -

   ( -
),    ( -
 )  -
, . .   -

   [18].  -
     -

. ,   « -

»   , 
     -
 . 

. .   (1984),  
«…  ,   

 ,     -
,   ,    

      -
    ». , 

 ,     « », 
   –   (  -
)      -

  (   -
  )   ( -

)  ( . . ) -
.    -

    
( ) ,   

   « -
»,       

,    
 (  )    

  ( -
)  –  -

 . 
     
   « »  

 [2].      
    « -

 »,   .   
    , -

  ( ) -
 : - , ,   -

     
     

  , -
    ,   

; - , ,  -
      «  

»,  « »  
 , « »   

   . 
 ,    -

      
  ,   -

  (   «  
»).  « », , 
      

.   
 ,   ,  

     -
 ,     

 , , ,  
  « »,   -

  .  , -



 61 

     
 ,  , , -

  . 
 ,    

   ( , 
)     

   ,    
 ,   

  , -
 ,    -

     

   ,   -
   .  , 

  « - », . . 
   -

 ,     -
     -

.        -
 ,  , -

,   «  » -
 . 

 
 

1.  . .  (   ). – .: , 1989. – 304 . 
2.  . .   // http://www.sivatherium.h12.ru/lozhcrea.htm 
3.  . .       //    . – 

.: 1984. – . 5–105. 
4.  . .,  . .     // . 1997.  4. . 16–25. 
5.  . .       // . – 2002. –  1. – . 12–

19. 
6.  . .,  . . «  »     //  -

  . – .: -  . - ., 1976. – . 4–25. 
7.  .    . – : , 1986. – 276 . 
8.  . .     //  .  

1973 – .: , 1973. – . 52–62. 
9.  . .       //  -

  : . . ., . 2. – .: , 2004. – 416 . ( . 37–41). 
10.  . .    ,   -

   //«    ,   », . . . 
– . 4. – .: , 2012. – . 165–170. 

11.  . .,  . .   «  » (     ) 
/  . . .    , . – .: , 2007. – . 149–153. 

12.  . .,  . .,  . .       -
     //      . – 2005. – . 3, . 2 – 

. 29–35. 
13.  . .    . – .: . – 168 . 
14. -  . .,  . .,  . .    . – .: , 

1969. – 408 . 
15.  . .    . – .: , 1978. – 151 . 
16.  . .   -     -

      -   " "  // 
    :  III  . , 2000. – . 

208–219.  
17.  . .    :      // . – 2002. – . 122,  1. – . 

16–25. 
18.  . .     // . – 2006. –  7. – . 22–29. 
19.  . .   . – .: , 1980. – 280 . 
20.  . .       //  . – 2004. –  1/2. – 

. 33. 
 
MIKHYEYEV A.N. 
Institute of Cell Biology and Genetic Engineering, National Academy of Science of Ukraine, Ukraine, 03143, 
Kiev, 148 Zabolotnogo St., -mail: mikhalex7@yahoo.com 

 
THE EMERGENCY OF MICROEVOLUTION PROCESSES 
Aims. Applicability of system approach is considered to the study of the phenomena the biological evolu-
tion. Methods. The conceptual form of system approach. Results. In evolutionism of emergency expressed as 
an origin of new functional units of the systems that are not taken to simple transpositions of functions of 
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already present elements. The system idea requires system description of evolutional process, i.e. description 
and subsequent account of intracommunications of adjusting. Existence of group adaptations specifies on 
insufficiency of genocentrical conception of evolution. Conclusions. Therefore, the effect of group in popu-
lation shows up in its original polarization on certain signs that can gain a foothold genetically. 
Key words: Emergency, microevolution, systemology. 
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THE RESEARCH OF CYTOGENETIC CHARACTERISTICS OF SCOTS PINE (PINUS SYLVES-
TRIS L.) SEED PROGENY IN DROUGHT AND TECHNOGENIC POLLUTION CONDITIONS  
Aims. To research the indices of seed productivity and cytogenetic variability of seed progeny of Scots pine-
trees, which are exposed to weathering and technogenic stress factors, to assess the genome stability and to 
identify the specificity and reaction norms of different genotypes. Methods. The sensibility of generative 
sphere to stress factors was assessed by indices of seed productivity and cytogenetic parameters. Results. 
There were distinguished some groups of sensitive and resistant trees to stress factors based on the indices of 
seed productivity. It has been shown that cytogenetic indices for groups of sensitive and resistant trees are 
different. Conclusions. It has been found that the response of different genotypes to stress is different in both 
regions, that is reflected in the degree of their resistance to the adverse environmental conditions.  
Key words: Scots pine, seed productivity, cytogenetic characteristics, extreme conditions, bioindication.  
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USING OF T-COMPLEX MODEL (HOUSE MICE MUS MUSCULUS) FOR ECOLOGICAL BIO-
INDICATION 
The arm was solved one of the problems of ecological genetics, using t-complex (t-haplotypes) model of 
house mice M. musculus. The methods are complementional analysis and cytogenetic analysis (EM micro-
scopic synaptonemal complexses of spreading meiotic chromosome). The results and conclusions. The re-
sults of the comparative analysis of the frequencies t-haplotypes, house mouse, spreading in natural popula-
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tions in Russia and neighboring countries, and specimens taken from the laboratory collection of t-complex 
mice belonging to Mammals Microevolution Laboratory of SIEE RAS. These results showed the factors that 
influence the frequency of t-haplotypes in wild populations of mice spreading in different ecological condi-
tions and the study of t-haplotype frequencies in urban populations, also populations of mice exposed to ra-
diation in the CHAS. These results will progress in addressing one of the most interesting and important 
problems in the biological indication of environmental conditions of the environment (ecological genetics). 
Key words: t-complex model of Mus musculus, complementional analysis, cytogenetic analysis, ecological 
indication. 
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KARYOLOGICAL INVESTIGATION AND ANALYSIS OF DNA CONTENT OF RED-AND YEL-
LOW-COLORED MALE CONES FORMS OF SCOTS PINE IN BOG AND DRY VALLEYS 
ECOTOPES  
Aims. The comparative study of red- and yellow-colored male cones forms of Scots pine growing in bog and 
dry valleys ecotopes by karyological parameters and DNA content was conducted. Methods. The follow 
chromosomal parameters were determined: absolute length of chromosomes, total length of the diploid com-
plement of chromosomes, relative length of chromosomes, centromeric index, localization of secondary con-
striction. Evaluation of DNA content was carried out in spectrophotometer BioRad Smartspec Plus by the 
standard technique (Padutov et al., 2007). Results. Red- and yellow-colored male cones forms of Scots pine 
have differences in length of chromosomes, localization of secondary constrictions, and DNA content both in 
bog and dry valleys ecotopes. Conclusions. Red- and yellow-colored male cones forms of Scots pine are 
components of intraspecific diversity, possessing different adaptive advantages in bog and dry valleys 
ecotopes. 
Key words: Pinus sylvestris, intraspecific forms, karyotype, DNA content. 
 
 
 

 . .,  . .,  . . 
       . . .  -

    ,  
 , 660036, , , 50/28, e-mail: tss@ksc.krasn.ru 

 
      

     
 

    -
   (Pinus 

sylvestris L.),    -
 ,  -

    -
,    ,   
      -

   . 
     

     -
     -

   -
   [3].  -

      -
  ,   

    -
   ,  
,     

     -
    , -

   ,    , 
   

    
      [5, 6, 7, 9, 10]. 

    -
     -
      

    -
   . 



 77 

   
     

     -
,       
     (  

. - - ,  ),  
     -

 ,    
  «  »  -

  (  - ,  ). 
    

   , -
     -

      
   -

. 
    -

    
.   -

   .  -
   .   -

    
1% -     4-6 .  

   -
  (3:1).   -

   -    
.   -

 1% -  .  
  « » , 

  . -
    (  × 

10,  ×90).  

 
    

   
    , 

     
  ,   . 1. -

    -
 14.4%.     -

        
   (2n = 24),  -

     (2n 
= 24, 36; 2n = 24, 48).     

   , 
    

   ,   -
    . 

,    -
       

      
« »     -

.   ,  -
   .   

  « »   
.   « » 

    -
   .  -

      
   -

   .  

 
 1.           -

      
     -

, . 
   

, % 
     

  10 6.9 

   1 0.7 
  1 0.7 

  4 2.7 
  3 2.0 

  2 1.4 
 
 

    -
 ,   -

  , ,   -
     2   

   (2n = 24, 
36; 2n = 24, 48).    

   -    -

     -
  ,  -

      
  ,    

   ,  
 ,   . 2. -

,      -



 78 

      
     31.2 ± 

7.43%,    – 15.7 ± 
3.93%. ,   , -

      -
   , 

    -
    .  

 
 2.    -       

        
    

 
 1  2  3  1  2  3 

   
, . 40 40 40 40 40 9 

    
, ./% 17 / 42.5 18 / 45.0 23 / 57.0 26 / 65.0 22 / 55.0 8 / 88.9 

  , 
. 301 310 213 244 189 32 

   -
, ./% 34 / 11.3 42 / 13.5 47 / 22.4 78 / 32.0 34 / 18.0 14 / 43.7 

  -
  2 / 0.7 2 / 0.6 2 / 0.9 3 / 1.2 - - 

 
 2 / 0.7 2 / 0.6 6 / 2.8 6 / 2.4 1 / 0.5 - 

  4 / 1.3 - 2 / 0.9 2 / 0.8 4 / 2.1 1 / 3.1 
  - 2 / 0.6 1 / 0.5 1 / 0.4 2 / 1.1 1 / 3.1 

-  1 / 0.2 - - 1 / 0.4 - - 
 -

 5 / 1.7 8 / 2.6 8 / 3.8 8 / 3.2 8 / 4.3 2 / 6.2 

 -
 - 1 / 0.3 1 / 0.5 5 / 2.0 1 / 0.5 - 

  -
  4 / 1.3 4 / 1.2 1 / 0.5 14 / 5.7 7 / 3.7 4 / 12.5 

 -
 -

 
10 / 3.4 20 / 6.4 25 / 12.0 34 / 13.9 9 / 4.8 6 / 18.7 

 
 4 / 1.3 - - - - - 

 -
 - 2 / 0.6 1 / 0.5 - 1 / 0.5 - 

 
- 

 
, 

./%
 

 -
 2 / 0.7 2 / 0.6 - 5 / 2.0 1 / 0.5 - 

 
 -    

    
  – , , -

  ,  , 
,    .  

     . 
 ,     
      -

   "  
" –    - .  

,      
     -

,      
   [13].  

    -
     . 
     , 

   -
,    -

 .  , 
   -

,  ,   
  ,    

,   -
     -

    [1].   
,    -

 ,   , 



 79 

   . ,  
    

   , -
       

 ,   -
     -

  [2].  
,    , 
   , -

     
 5% [4]. ,   -

     -
     -

     -
   [5].   -

,    -
    

 ,  -
    – 9.5% [11]. 

    
     

 –  8%     . -
 –  17% [4, 8].   , 

    -
       

   18%,  -

      – 
51% [6, 10].      

   -
      

 17-20% [7, 12]. ,  
,    -

,       
    ,   

     
    

-    -
.  

 ,    -
      
     -

  ,   -
      , 

      
    -

     -
 .     -

   ,   
     

     
. 

 
         30 «  -

:     »    -
    69. 
 

 
1.  . .    . – . 1972. – 263 . 
2.  . .     //  . . – 1989. – . 108, . 3 

(6). – . 342–357. 
3.  . .,  . .      -

 // . – 2000. –  3. – . 206–210. 
4.  . .,  . .,  . .,  . .,  . .,  . .,  

. .       // . – 2001. –  3. – . 
216–220. 

5.  . .,  . .        -
 // . – 2004. –  3. – . 185–189. 

6.  . .        // . – 2010. 
–  6. – . 39–45. 

7.  . .          
  // . – 2008. –  4. – . 276–286. 

8.  . .,  . .        
  Pinus sylvestris L.,       // . – 

2001. – . 37,  4. – . 437–447. 
9.  . .,  . .,  . .,  . .    -

       //   . – 2012. – . XXX,  1-2. 
– . 127–135.  

10.  . .,  . .      //    
 . – : . - , 1988. – . 37–74. 

11.   . .,  . .,  . .       
 // «  ï iï i i »: . . ., . 120- i  i   -

. . . . – .: , 2011. – . 10. – . 138–142.  



 80 

12.  . .,  . .       -
 // . – 2000. –  2. – . 30–36.  

13. Butorina A.K., Evstratov N. The first detected case of amitosis in pine // Forest genetics. – 1996. – Vol. 3, . 3. – 
P. 137–139. 

 
SEDEL’NIKOVA T.S., PIMENOV A.V., EFREMOVA T.T. 
Sukachev Institute of Forest SB RAS 
Russia, 660036, Krasnoyarsk, kademgorodok, 50/28, e-mail: tss@ksc.krasn.ru 

 
CHROMOSOMAL ABNORMALITIES IN SCOTS PINE FROM EXTREME EDAPHIC  
CONDITIONS  
Aims. The investigation of occurrence of chromosomal abnormalities in Scots pine (Pinus sylvestris L.) trees 
growing in extreme edaphic conditions of dry step and bog ecotopes was carried out. Methods. The fre-
quency and the spectrum of chromosomal abnormalities in metaphase and ana-telophase cells of Scots pine 
were determined. Results. The results obtained were: the seed progeny of trees growing in extreme edaphic 
conditions (low moisture, low soil fertility, high humidity) are characterized by high level of chromosomal 
mutations. Conclusions. The data concerning chromosomal abnormalities in seed progeny of Scots pine 
growing in dry step and bog ecotopes extend and expand available information about cytogenetic mecha-
nisms of adaptation of species to extreme edaphic conditions. These data can be used in silvicultural prac-
tices, and when developing breeding and meliorative measures. 
Key words: Pinus sylvestris, extreme edaphic conditions, chromosomal abnormalities. 
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EFFECT OF MINERAL NUTRITION ON THE CO2 ASSIMILATION RATE, ACTIVITY OF 
ANTIOXIDANT ENZYMES AND PRODUCTIVITY OF WINTER WHEAT VARIETIES 
Aims. To explore peculiarities of response of new high-yielding winter wheat varieties on mineral nutrition 
deficit by parameters of activities of photosynthetic apparatus and antioxidant enzymes of chloroplast. 
Methods. In the phase of milk ripeness, the chlorophyll content, the CO2 exchange rate and activity of 
chloroplast antioxidant enzymes, superoxide dismutase (SOD) and ascorbate peroxidase (APX), in flag 
leaves of winter wheat varieties grown on two levels of mineral nutrition – N160P160K160 and N32P32K32 mg 
per kg of soil were determined. Results. It is shown that under mineral nutrition deficiency the 
photosynthesis rate in leaves of winter wheat has decreased and activity of SOD and APX has increased. 
This may be considered as a protective component of plant response to adverse factors. Conclusions. New 
high-yielding wheat Favorytka and Smuhlyanka are characterized by higher activity of CO2 assimilation, and 
antioxidant enzymes as well as higher grain productivity under both optimal and low levels of mineral 
nutrition than old variety Myronivska 808. 
Key words: Triticum aestivum L., varieties, photosynthesis, antioxidant enzymes, mineral nutrition 
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PUFFING ACTIVITY IN POLYTENE CHROMOSOMES OF DROSOPHILA MELANOGASTER IN 
RELATION TO DIFFERENCES IN POLYTENY LEVEL AND TEMPERATURE CONDITIONS  
Aims. The purpose of investigation was to study the puffing activity in Drosophila melanogaster polytene 
chromosomes in relation to variable polyteny level and temperature conditions. Methods. The polytene 
chromosomes were examined on squash aceto-orcein salivary gland preparations. Polyteny level of chromo-
somes and puff dimensions were defined by cytomorphometric method. Results. The relative puff dimen-
sions in polytene chromosomes of 0-haur prepupae were found to correlate negatively with polyteny level of 
chromosomes. The late ecdysone puffs grew in size in temperature interval 17–28 º  in average by 6,1–48,3 
per cent. Conclusions. The obtained data demonstrate the negative correlation between the genome amplifi-
cation and puffing activity in relation to variable polyteny level and temperature conditions. 
Key words: Drosophila melanogaster, puffing activity, polyteny level, temperature. 
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EVOLUTIONARY ECOLOGY and STRATEGY of SURVIVAL of ANTARCTIC  
MICROORGANISMS in EXTREME CONDITIONS 
Aims. Microorganisms live in ecosystems of Antarctic in extreme conditions: low temperature, a high level 
of a solar radiation and the raised mineralization in coastal regions. In this connection ecophysiological 
properties of the bacteria isolated from soils, biofilms on rocks and phytocenosis of Antarctic have been 
studied. Methods. The aerobic microorganisms isolated earlier at 1-5º  and 30º  from various ecosystems of 
Antarctic have been studied. Resistance to UV radiation, psychro- and halotolerance have been defined by 
standard methods. Results. It is shown that Antarctic bacteria are presented: (1) psychrophilic and psychro-
tolerant bacteria (grow in a range 1-20°  or 1-30° ); (2) moderate halophiles (Halomonas sp. and Cryobac-
terium sp.), resistant to 10-15% NaCl; (3) UV-resistant bacteria. Strains Micrococcus sp. 3194, 3398, 
Methylobacterium sp. 3294, 3392 and Cryobacterium sp. 3179 were most resistant to UV (LD99,99 com-
pounded 210-360 J/m2). It is not revealed psychrophilic yeast from the same ecosystems, but all were psy-
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chro- and halotolerant (grew in a range 1-30°  and 10-15% NaCl). Pigmented strains of yeast (black and 
red) were highly resistant to UV (LD99,99 compounded 600-1200 J/m2), while for white yeast LD99,99 – 250 
J/m2. Conclusions. Strategy of a survival of microorganisms in Antarctic is directed on natural selection and 
sampling of microorganisms which initially were psychrotolerant and UV-resistant. If to take into considera-
tion aerosol, ornithogenic and anthropogenic transfer of a microflora to Antarctic, the presented data allows 
to assume that the low temperature, high level UV, and also geographical isolation of islands are the primary 
cause for formation and evolution of microbic communities in Antarctic.  
Key words: strategy of survival, antarctic bacteria/yeast, resistance to UV, psychrotolerance, halotolerance, 
evolution.  
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PHYLOGENETIC FINGERPRINTING OF MICROBIAL COMMUNITIES IN METAL  
POLLUTED SOILS USING RIBOSOMAL INTERGENIC SPACER ANALYSIS (RISA) 

 
Introduction  
Soils constantly act as a sink for many haz-

ardous contaminants and maintaining soil fertility 
and health is a big challenge. Hence, protecting the 
diversity of microbial communities is an important 
part of soil conservation. Microbial communities are 
among the most important soil components playing 
a key role in, e.g. nutrient cycling, plant symbioses, 
decomposition, metal and mineral transformations, 
and other critical ecosystem processes. In particular, 
fungi are known to play fundamental biogeochemi-
cal roles in most terrestrial ecosystems and many 
can survive and grow under extreme conditions, and 
are capable of utilizing a large range of simple and 
complex organic substrates [1]. However, fungi 
have frequently been ignored or neglected in biodi-
versity conservation.  

In this study, it was attempted to demonstrate 
the benefits of culture-independent PCR-based fin-

gerprinting technique called ribosomal intergenic 
spacer analysis (RISA) in the examination of the 
effects of a polycyclic aromatic hydrocarbon 
(pyrene) either alone or in combination with increas-
ing concentrations of copper on fungal communities 
in soil microcosms. 

Ribosomal intergenic spacer analysis (RISA) 
is a rapid and powerful tool for characterizing com-
plex microbial communities and for detecting com-
munity composition changes in response to envi-
ronmental disturbance [3]. Shifted RISA bands can 
be excised, cloned and sequenced to identify the 
populations involved in any community adaptations. 
This technique is based on gel separation of gene 
fragments by length differentiation of the internal 
transcribed spacer (ITS) region of the ribosomal 
DNA in fungi. 

 
Materials and Methods 
The microcosms were designed to resemble 

the PAH and metal contaminated ecosystem by us-
ing sandy soil [pH 6.7 & water content 19% (w/w)]. 
The soil has no previous history of PAH and metal 
contaminations. Microcosms were prepared by 
weighing 50 g (dry weight) soil into glass jars (59 
mm diameter, 98.5 mm height, Sigma, Germany). A 
10 mm hole was made in polypropylene lid and this 
hole was plugged with a polyurethane foam stopper 
to allow air flow. Soil guideline of the Ministry of 
the Environment of the Province of Ontario (MOE) 
was used to spike soil samples (Pyrene: 250 mg/kg, 
copper: 300 mg/kg, see Table 1). 250 mg of pyrene 
(Sigma, Germany) was dissolved in analytical grade 
acetone (BDH, UK) and mixed with 50g of dried 

sandy soil thoroughly by shaking vigorously. The 
soil samples were left for 2 hrs to evaporate acetone. 
Then cupric phosphate [Cu3(PO4)2] was added to 
the soil. Water content was maintained at 19% by 
addition of sterile Milli-Q water as necessary. Mi-
crocosms were incubated in dark at 20°C. On Day 
21 soil samples were taken for molecular characteri-
sation.  

For RISA, 0.5 g aliquots of each soil sample 
were taken from each microcosm vessel in triplicate 
on day 21 and DNA was extracted by using an Ul-
tra-CleanTM Soil DNA isolation kit (Mo Bio, 
Carlsbad, CA, USA) according to the manufac-
turer’s protocol. A purification procedure was per-
formed by using a High PureTM PCR product 
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clean-up kit (Roche, Mannheim, Germany) accord-
ing to the manufacturer’s instructions except for the 
application of elution buffer. The products were 
eluted in sterile Milli-Q water as the elution buffer 
supplied may interfere with the PCR and sequencing 
processes. The fungal intergenic region containing 
the two ITS and the 5.8S rRNA gene (ITS1-5.8S-

ITS2) was amplified using primer set ITS1f (5 -CTT 
GGT CAT TTA GAG GAA GTA A-3 ) and ITS4 
(5 -TCC TCC GCT TAT TGA TAT GC-3 ). Nega-
tive controls were included in each reaction to en-
sure no contamination in experimental materials. 

 
Table 1. Concentrations of pyrene and copper in the microcosm experiment (mg kg-1) 

Treatment 
Pyrene + Cub 

 
Pollutant C 

Control soil 
Pa 

Pyrene (1) (2) (3) 
Pyrene - 250 250 250 250 
Cu - - 300 600 900 

a Soil spiked with pyrene only (250 mg kg-1); 
b Soils spiked with pyrene and cupric phosphate: (1) 300 mg kg-1, (2) 600 mg kg-1 and (3) 900 mg kg-1 
 

To facilitate treatment comparisons within 
single gels, all PCR products from each treatment 
were pooled prior to analysis. Electrophoresis was 
performed with a Bio-Rad Protean II Xi Cell (Bio-
Rad, Hercules, CA, USA) and 5% nondenaturing 
polyacrylamide gels were casted for RISA. Twenty 
microliters of (approximately 400 ng) of each PCR 
product was mixed with 2x gel loading dye (Bio-
Rad) and electrophoresed at 60 V for 12 h at room 
temperature with 1·tris acetate EDTA (TAE) buffer 
along with standard marker Step Ladder, 50 bp 
(Sigma, St Louis, MO, USA). Gels were stained 
with SYBR Green I (Sigma-Aldrich) for 30 min, 
and gel images were taken by using a ProX-
PRESSTM 2D Proteomic Imaging System (Perki-
nElmer, Munich, Germany). Individual bands of 
interest were excised from polyacrylamide gels with 
a sterile surgical blade under UV. DNA was ex-
tracted by using the crush and soak method [2] with 
slight modification. A small hole was made using a 
syringe needle in the bottom of a 0.2-ml PCR tube, 
and the excised gel slices were placed in this tube. 
The PCR tube was placed into a 1.5-ml tube, and the 
assembly was centrifuged at 16 110 g for 10 min 
until the entire gel slices were collected in the lower 
tube. Then 1 ml of crush and soak solution contain-
ing 500 mmol l-1 of NH4OAc (BDH), 0.1% SDS 
and 0.1 mmol l-1 EDTA (Sigma-Aldrich) was added 
to the crushed gel slices and incubated overnight at 
37 C with shaking at 150 rpm. After centrifugation 
for 10 min, the supernatant was recovered avoiding 
transfer of fragments of acrylamide. One volume of 
ice-cold molecular grade ethanol (Sigma-Aldrich) 
and 0.1 volume of 3 mol l-1 NaOAc (pH 5.2) 

(BDH) were added to re-precipitate DNA. The re-
sulting pellet was rinsed once with 70% ethanol, 
dried under vacuum and re-suspended in 20 l of 
1x·tris EDTA (TE) buffer (pH 8.0). The recovered 
DNA was then stored at -20 C until use.  

Each band was re-amplified using the original 
primer set as described previously and the PCR 
products were further purified using a High PureTM 
PCR product clean-up kit. The re-amplified PCR 
products were cloned into the pDrive Cloning Vec-
tor (Qiagen, Hilden, Germany) according to the 
manufacturer’s protocol and sequenced. The se-
quences obtained from RISA bands were compared 
to ITS gene sequences in the NCBI GenBank data-
base using the BlastN search option and their 
closely related sequences were downloaded. The 
recovered sequences as well as the closest identified 
relatives were manually imported and aligned in 
Molecular Evolutionary Genetics Analysis (mega) 
Software ver. 4.0 using ClustalW. Evolutionary dis-
tances were calculated using the method of maxi-
mum composite likelihood and phylogenetic trees 
were generated from the distance matrixes using a 
neighbour-joining tree-building algorithm. The ro-
bustness of inferred tree topologies was evaluated 
by using the bootstrap test (1000 bootstrap replica-
tion) available in MEGA 4.0, and the branching 
nodes only with bootstrap values of >50% are indi-
cated. The main focus of this study was on RISA 
band CoPa1 disappearing in the presence of copper 
contamination. DNA sequences obtained from the 
clones of this band were submitted to the NCBI da-
tabase with accession numbers FJ235855 and 
FJ235856. 
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Fig. 1. RISA gel image of the 
fungal community composition in 
microcosm soil samples (day 21). 
Lanes M: marker; lane C: control 
soil; lane P: pyrene-spiked soil; 
lanes (1), (2), (3): pyrene and Cu-
spiked soils. Two arrows on lanes 
(2) and (3) also show potentially 
interesting bands that manifest only 
at high Cu contamination.  

Results and Discussion 
This study describes a microcosm-based ap-

proach performed to examine the effect of pyrene 
alone and pyrene supplied in combination with in-
soluble copper phosphate on soil fungal populations. 
The microcosm was established in the context of 
PAH-bioremediation because pyrene, a fused tetra-
cyclic aromatic hydrocarbon, is often employed as 
an indicator for monitoring PAH-contaminated sites. 
The microcosms were designed to resemble a PAH 
and metal co-contaminated soil ecosystem because 
many PAH polluted sites are usually co-
contaminated with various metal species. The origi-
nal soil was artificially contaminated with pyrene 
(250 mg kg-1) and Cu (  300 mg kg-1) equivalent 
to the MOE soil guideline limit. It is well known 
that Cu contamination negatively affects soil micro-
bial biomass and their enzymatic activities and 
many microorganisms are generally assumed to be 
sensitive to Cu stress unless they can express some 
mechanism of resistance. Cu and Cu-containing 
compounds have been widely applied as bacteri-
cides and fungicides in agriculture. It can be as-
sumed that Cu contamination may reduce the meta-
bolic potential of any indigenous PAH-utilizing mi-
crobial populations. This could partially explain the 
reason why biotechnologies for in situ organic pol-
lutant treatment may be seriously limited by the 
presence of toxic metals. In this study, we have fo-
cussed on fungal populations. Fungi offer certain 
advantages over bacteria for high molecular weight 
PAH bioremediation in soil habitats because initial 
attack on high molecular weight PAHs by fungal 
exoenzymes appears to be more likely than attack 
by bacterial intracellular enzymes alone. It was 
hoped that excision and identification of shifted 
RISA gel bands quantification would provide in-
formation about the dominance of particularly com-
petitive fungal species or the elimination of sensi-
tive ones. 

The band(s) CoPa1 shifting in the presence of 
copper in microcosm became the main focus of this 
study. It was excised from day 21 RISA gels (Fig. 1) 
for microbial identification. Two clone insets from 
CoPa1 RISA band were randomly selected for DNA 
sequencing analysis because the excised DNA may 
consist of several phylogenetically different se-
quences even though it shows a single band. In our 

case, both replicates of each F-RISA band were 
identical (Table 2), but comigration of phylogeneti-
cally heterogeneous sequences can also occur. The 
gel band and its putative taxonomic affinities were 
assigned to at least genus level and the band was 
identified as Cryptococcus pseudolongus which was 
able to endure pyrene contamination, but was sus-
ceptible to copper toxicity. 
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Table 2. Description of RISA band CoPa1 clones and their putative taxonomic affinities. 
Presence in 

RISA profile 
Acces-

sion 
number 

Lengt
h (bp) 

C P P+Cu 

Closest match Sequence 
Similarity/ 

Overlap 
(%) 

Putative taxo-
nomic affinity 

 
FJ235855 

 

 
492 

 
+ 

 
+ 

 
_ 

Cryptococcus 
pseudolongus 
(AB105353.1) 

 
100/97 

Cryptococcus 
pseudolongus 

 
 
FJ235856 
 

 
492 

 
+ 

 
+ 

 
_ 

Cryptococcus 
pseudolongus 
(AB105353.1) 

 
100/97 

Cryptococcus 
pseudolongus 

 
 
Conclusions 
RISA is a rapid and simple culture-

independent approach for phylogenetic fingerprint-
ing of dynamic microbial, fungal communities in 
polluted soils. 

The members of communities responding cer-
tain way to organic and inorganic contaminants in 
soil can be visualised by RISA and phylogenetically 
identified.  

It was shown by RISA followed by band 

identification that copper-sensitive fungal commu-
nity member belongs to species Cryptococcus pseu-
dolongus.  

For practical use of microorganisms identified 
as perspective by phylogenetic insights provided by 
RISA, culture-independent approaches should be 
combined with conventional culture-dependant ap-
proaches involving isolation of alive members of 
microbial communities.  
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PHYLOGENETIC FINGERPRINTING OF MICROBIAL COMMUNITIES IN METAL POL-
LUTED SOILS USING RIBOSOMAL INTERGENIC SPACER ANALYSIS (RISA)  
Aims. The aim of this study was to demonstrate the benefits of culture-independent PCR-based fingerprint-
ing technique called ribosomal intergenic spacer analysis (RISA) in the examination of the effects of a poly-
cyclic aromatic hydrocarbon (pyrene) and selected toxic metal (copper) on fungal communities in soil mi-
crocosms. Methods. Shifts in soil fungal communities in response to pyrene and copper contamination were 
studied by ribosomal intergenic spacer analysis (RISA). Results. It was found that CoPa1 band was present 
at the same position in control and pyrene lanes, but it showed very weak intensity or disappeared in all Cu-
added soils. This band of microbial community member susceptible to copper toxicity was identified as 
Cryptococcus pseudolongus. Conclusions. RISA is a useful culture-independent approach for phylogenetic 
fingerprinting of dynamic microbial, fungal communities in polluted soils. The members of communities 
responding certain way to organic and inorganic contaminants in soil can be visualised by RISA and phy-
logenetically identified with the perspective of their use as bioindicators of specific contaminants. 
Key words: RISA, soil, copper, pyrene, fungi, communities. 
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COMMON WHEAT INTROGRESSIVE LINE POLYMORPHISM FOR MICROSATELLITE LO-
CUS ALLELES 
Aims. Evaluation of possibilities to use microsatellite loci as potential molecular markers of alien chromatin 
in the genomes of wheat introgressive lines, which contain genetic material from Ae. speltoites, 
Ae. sharonensis, Ae. umbellulata and are resistant to powdery mildew. Evaluation of acceptability of SSR 
analysis for specification of introgressive lines genome structure. Methods. PCR of genome DNA of wheat 
genotypes for identification of microsatellite loci specific to 3D chromosome. Results. The identified poly-
morphisms of SSR loci were represented by new polymorphic variants, which are different from parental 
genotypes used for F1 development and by heterozygotes. Microsatellite loci located more distal to centro-
mere were shown to be more polymorphic. Conclusions. Polymorphism of SSR loci limits the potential of 
their use for investigation of introgressive lines genome structure. Microsatellites can be used for screening 
segregating populations taking into consideration the possibility of new allele appearance. 
Key words: wheat, introgressive lines, powdery mildew, microsatellites.  
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,     -
  GenBank  

CBOL ( . 1). 
    

  : MEGA5 ( -
   , 

  ,  
), DnaSP v5 (   

  -
), DAMBE (     

  ,   
 ), BioEdit (  
  -

), WebLogo (   
 ). 

 
 1.         COI-5 

   Aphid idea 

  -
  

 -
  

  
 COI 

Anoeciinae 1 1 1 
Aphidinae 6 233 223 
Calaphidinae 17 20 20 
Chaitophorinae 2 6 6 
Drepanisiphinae 2 4 4 
Eriosomatinae 25 37 37 
Greenideinae 1 2 2 
Hormaphidinae 7 7 7 
Lachninae 9 16 16 
Lizeriinae 1 1 1 
Mindarinae 1 2 2 
Neophyllaphidinae 1 1 1 
Phyllaphidinae 2 3 3 
Pterocommatinae 2 5 5 
Saltusaphidinae 3 3 3 
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 2.    COI-5     -
 Aphidinae  

  Aphidina Rhopalosiphina Macrosiphina Anuraphidina 
 -

  63 13 116 41 

  (Hap) 60 13 114 40 
  

(Hd) 0,998±0,003 1,000±0,030 1,000±0,001 0,999±0,006 

  
 TN93+G+I GTR+G+I TN93+G+I TN93+G+I 

  
 (V) 228 155 215 183 

  
   182 92 195 140 

  
(Ti), % 4,684±0,009 4,320±0,008 3,945±0,009 3,739±0,008 

  
(Tv), % 2,469±0,007 2,951±0,012 3,168±0,011 2,512±0,112 

 Ti/Tv  2,59 2,82 2,31 2,86 
 -

 (Pi) 0,068±0,001 0,075±0,006 0,061±0,002 0,071±0,002 

 -
 (JC-Pi) 0,0719 0,0794 0,0637 0,0747 

G+T , % 24,821 23,458 24,423 24,022 
  

 (Iss) 0,105 0,138 0,111 0,136 

Iss/Iss.c  6,831 5,347 6,468 5,294 
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ASSESSING SATURATION LEVEL ON COI GENE IN APHIDS AS A METHOD FOR 
DETERMINATION OF RELATIVE AGE OF TAXA 
 
Aims. DNA saturation effect forms in evolutionary conservative genes as a result of repeated nucleotide 
substitutions which occur at the same variable loci. In order to find out whether there is a correlation between 
the level of the DNA saturation in COI gene and the age of taxa in aphids, 340 COI sequences from aphids 
were compared. Methods. Evolutionary analysis was conducted using the software: MEGA5, DnaSP v5, 
BioEdit, WebLogo. The DNA saturation level was determined with DAMBE as the transition/transversion 
ratio for pairs of sequences versus genetic distance. Results. It was found that the DNA saturation effect 
forms in subfamilies: Lachninae when the genetic distance is 0.03, Eriosomatinae when the genetic distance 
is 0.08, Calaphidinae when the genetic distance is 0.09. DNA saturation is not registered in subfamily 
Aphidinae. When constructing the subfamilies phylogenetic cladogram, the subfamilies are arranged 
according to their evolutionary age. Conclusions. DNA saturation, defined as the shift of the ratio of the 
observed transitions and transversions in the predominance of transversions, may serve as an indicator of the 
chronological relationships of taxa. 
Key words: DNA saturation, transition-transversion bias, COI, aphids. 
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.    -
 BamHI, EcoRI, Eco130I, HindIII, MvaI 

 PstI (Fermentas).      
      

.   -
  , ,   

  ,  
    Roche.  

 
 1.     Boechera   (Apo)   (Sex) 

  
       

 
  

     
1 Arabis holboellii Colorado 3x #36-1  Apo 
2 Arabis holboellii Colorado 3x #6-3  Apo 
3 Arabis holboellii Colorado 3x #5-10 Apo 
4 Arabis holboellii Colorado 2x #4-2 Apo 
5 Arabis holboellii Colorado 2x #8-7 Apo 
6 Arabis drummondii 2x #10  Sex 
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7 Arabis holboellii Rc#1 Apo 
8 Arabis holboellii cg#25 Apo 
9 Arabis drummondii 4 Sex 
10 Arabis drummondii 11 Sex 
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.     
SCAR_Cin_220  5  ( -

 85 - 93%),  SCAR_Cin_240  9 -
  (  91%), 
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  20  (  -

 ),  SCAR_Isaak_230  2 -
  (  100%). 
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. 1.    -

 (  )  -
 (  )  Boechera  -

   1 

. 2.     
 (  )  -

 (  )  
Boechera   2 

 
 2.     

 
  

 
   

1. Poa pretense  SCAR  Parth1 
 Sex1 

 : 
[6] 

2 Pennisetum 
squamulatum  
Cenchrus ciliaris 

SCAR  ASGR (the apospory-specific 
genomic region) 

: [7] 

3. Hypericum 
perforatum 

SCAR   
CAPS (cleaved 
amplified polymorphic 
site) 

  , -
  ARIADNE -

 ,  
RING- nger   -

  -
-   E3. 

: [8] 

4. Hieracium 
caespitosum 

4 SCAR  
 
3 SCAR  
 

   
(LOA) 

   
(LOP) 

 
  

: 
[9] 

5. Allium ramosum 4 SCAR  -
 

  : 
[10] 

 
 

1.     -
 SSAP    -

 SCAR  : 
SCAR_Cin_220, SCAR_Cin_240. 

2.   
SCAR_Cin_220, SCAR_Cin_240   

      

(Boechera stricta)   (Boechera 
holboellii).    

   SCAR -
  (    -

 ).  
3.   -

  SCAR_Cin_220 (  1), 
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SCAR_Cin_240 (  2)  . 
    

SCAR_Cin_220  5  ( -
 85 – 93%),  SCAR_Cin_240  9 

  (  
91%). 

4.     
,   , -

    -
  :  

    -

     1  
PstI    2 Kb.  

    -
     2  

Eco130I    1  6 Kb, 
HindIII  –  1.5  6 Kb, MvaI 

 –  1  8 Kb.  
    -

     3  
PstI    4 Kb.  

 
       (  11-04-97039 

_ _   13-04-01404- ). 
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SCREENING OF GENOME LOCI ASSOCIATED WITH GAMETOPHYTE APOMIXIS AT 
BOECHERA HOLBOELLII PLANTS (BRASSICACEAE FAMILY) 
Aims. Apomixis is the seeds-without-sex reproduction of floral plants at which germs in seeds arise from 
cells of maternal genotype without participation both genetic recombination and syngamy (fusion of male 
and female gametes). Nevertheless the genetic control of apomixis is not clear and speculative till now. The 
goal of work was to perform isolation and identification of genome loci associated with apomixis in 
Boechera plants. Methods. DNA sequencing was performed to convert SSAP markers to SCAR markers of 
apomixis. Southern hybridization experiments on the basis BamHI, EcoRI, Eco130I, HindIII, MvaI and PstI 
for the detection polymorphisms among apomixis and amphimixis genomes were used. Results. It has been 
completed plural independent sequencing of created SCAR markers of apomixis (all 4 probes). The similar-
ity and homology of the markers with known DNA sequences were established. In Southern hybridization 
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experiments among one apomixis and one amphimixis genotypes different genome marker fragments of 
apomixis were detected. Conclusions. The obtained results are the important precondition for the detection 
and identifications of the general genome fragments (genes) in a range from 1 up to 10 Kb at bulk samples of 
plant genomes with sexual and asexual reproduction in the following investigations. 
Key words: Boechera holboellii, apomixis, molecular markers, DNA sequencing, Southern hybridization. 
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SIMULATION OF LIVER CIRRHOSIS IN RATS WISTAR DIFFERENT AGES 
Aim. Getting a model of cirrhosis in male Wistar laboratory rats of different ages. Methods. Obtaining 
models of liver cirrhosis in rats of Wistar 3 and 8 months of age, and was carried out by intraperitoneal 
injection of 30% animal oil solution of CCl4 (0,01 ml/kg) 1 day a week. The dynamics of the disease studied 
biochemical (measurement of ALT, AST), cytology (blood count), histological and radiological (SPL) 
methods. Results. Based on the analysis of a model of cirrhosis in rats of different ages, from 3-month 
animals were observed formation of necrosis in the second week of liver fibrosis on the fourth week, finally 
cirrhosis formed on the second week of the experiment. The old 8-month rat or the 2nd or the 4th week CCl4 
administration changes in the structure of the liver was observed. By the 6-week experiment histology 
showed the appearance of minor changes in the structure of the liver, similar to the beginning of the 
development of necrosis in the periphery of the body. Conclusions. Analysis of studying the characteristics 
of a model of cirrhosis of the liver in rats of different ages above mentioned methods can be considered 
animal model induced by 3 months of age, as close to human disease, and use it in the future for the 
development of more effective treatments for this disease.  
Key words: hepatic necrosis, fibrosis, cirrhosis, rats Wistar, age factor. 
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DEVELOPMENT OF ALIEN-SUBSTITUTION AND ALIEN-ADDITION TRITICUM AESTIVUM / 
AEGILOPS MUTICA LINES 
Aims. Development of T. aestivum / Ae. mutica introgressive lines and their assessment for powdery mildew 
resistance and morphological characters. Methods. Artificial hybridization, determination of chromosome 
numbers at mitosis metaphase, PCR, dot-blot hybridization of genome DNA. Results. AABBDT hybrid was 
sufficiently self-fertile; therefore, progeny derived from its self-pollination were used for the development of 
introgressive lines, according to chromosome mixing method. Avoidance of backcrossing to recurrent parent 
provided maximal retention of Aegilops chromosomes in progeny used for introgressive lines development. 
Conclusions. Derived introgressive lines are appropriate for the following identification of quantity and 
amount of alien introgressions and determination of their homoeological identity. 
Key words: wheat introgressive lines, Ae. mutica, powdery mildew, frost resistance. 
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MICROSATELLITE INSTABILITY IN ICR MOUSE STRAIN, PREDISPOSED MALIGNANT 
SWELLINGS 
Aims. Microsatellite instability (MSI) is a form of genomic instability frequently detected in many types of 
tumors. However, the involvement of MSI in cancer development in the population ICR mouse strain has not 
been investigated. The aim of this work was to determine the reveal of loss of heterozygosity (LOH) and mi-
crosatellite instability (MSI) and to evaluate the possibility of using LOH and MSI as molecular markers for 
the detection of genomic alterations. Methods. Genomic DNA obtained from peripheral blood lymphocytes 
from each animals was subjected to PCR using specific primers. The PCR products were separated by 10% 
non-denaturing PAGE and analyzed for the presence of LOH and MSI. Results. The presence of these mi-
crosatellite alterations was related both to the carcerous phenotype and to the mouse strain. Conclusion. This 
study has demonstrated that microsatellite alterations occur in a part of ICR population but our data need fur-
ther validation with a larger number of microsatellite loci and enhanced method for MSI identification.  
Key words: microsatellite instability, loss of heterozygosity, tumorigenesis. 
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HOBO TRANSPOSON IN THE NATURAL POPULATIONS OF DROSOPHILA MELANOGASTER 
IN UKRAINE 
Aims. The goal of our study was to investigate population dynamics of the hobo transposon in the wild popu-
lation of Drosophila melanogaster in Ukraine. Methods. Samples from the wild populations were collected 
across 11 different locations. Presence of the hobo element was determined using PCR with following se-
quencing. ClustalW and VectorNTI 11.0 software was used for sequence comparison. Results. We have 
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found fragments of hobo transposon in all studied populations of D. melanogaster. Alignment test provides 
the evidence of identity of the studied element with the canonical sequence, that suggests the invasive pattern 
of this transposon in sampled populations' genomes. 
Key words: Drosophila melanogaster, hobo transposon, natural populations. 
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THE PHENOMENON OF "MUTATIONAL BURST" IN THE NATURAL POPULATIONS OF 
DROSOPHILA MELANOGASTER IN UKRAINE 
Aims. Our goal was to investigate the rate of mutational variation in the wild populations of Drosophila 
melanogaster in Ukraine. Methods. We studied representatives from the wild populations across different 
regions of Ukraine and Switzerland in August-September of the years 2011 and 2012. All flies were ana-
lyzed using the binocular microscope for the appearance of visible phenotypic alteration. If found, the fly 
was isolated and breeded for diagnosing if the particular trait was able to be inherited to descendants.  
Results. The infraction of 2nd longitudinal vein was found at 0,1-2,3% frequency among analyzed imagoes, 
that suggests an interpretation of this event as the "mutational burst" that might have global pattern. 
Key words: Drosophila melanogaster, mutational burst, natural populations. 
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KARYOTYPIC RACE KIEV IN THE RIGHT DNIEPER BASIN (BELARUS): POLYMORPHISM 
AND CONTACT WITH OTHER RACES OF SOREX ARANEUS  
Aims. To describe the of chromosomal polymorphism of karyotypic race Kiev and its contact zones with 
other races karyological analysis of common shrews in the right Dnieper basin (Belarus) was carried out. 
Methods. Chromosomes of common shrews collected in 11 points were identified by the G-pattern. Results. 
The northeastern part of the Kiev race area is located between rivers Pripyat and Berezina. Along the river 
Ptich race Kiev borders and contacts with race Bialowieza and in Bragino vic. – with race Neroosa. The fre-
quency of diagnostic metacentrics in the studied populations of races Kiev, Bialowieza, and Neroosa was 
lower than in populations of the same races in the main parts of their ranges. Conclusions. Probably, the ob-
served polymorphism in populations in the right Dnieper basin is resulted by a spread of the diagnostic 
chromosomes of the Kiev, Bialowieza, and Neroosa races in populations with acrocentric karyotype which 
lived in this territory in the Pleistocene. 
Key words: karyotypic races, Sorex araneus, Rb fusions, polymorphism. 
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NONMENDELIAN INHERITANCE IN SEXUAL PROGENIES 
Aims. It was shown by us early that ratio of phenotypic classes in agamospermous progenies may be deter-
mined by combinatorial process not connected with changes of chromosome set in embryogenesis entering 
cells. Finding the phenomenon allowed us to raise a question about the possibility regarding the existence of 
an analogous combinatorial process also in the sexual progeny formation. Methods. Analysis of hybrid prog-
eny obtained by hybridization of two homozygous plants differing in two marker enzyme genes was carried 
out. Results. One out of 77 analyzed hybrid plants has homozygous phenotype and one has homozygous 
genotype on the gene Me1 controlling malic enzyme, under their heterozygosity on the second marker gene 
Gpi2 controlling glucosephosphate isomerase-2. These two plants heterozygosity on Gpi2 is suggestive of 
their passed hybridization, but their homozygosity on Me1 points out the existence of the combinatorial 
process. Conclusions. Obtained results can be explained by polyteny of chromosome regions carrying 
marker genes and by excessive chromatin copies random equi-probable diminution from the embryogenesis-
entering zygote. 
Key words: Beta vulgaris L., hybridization, polyteny, zygotic combinatorial process, nonmendelian inheritance. 
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ON THE ISSUE OF IDENTIFICATION AND INVESTIGATION FOR TRANSFER OF GE-
NETIC INFORMATION BETWEEN MAMMALIAN CELLS  
Aims. Developing a model system for the study of transfer of genetic information between the cells of 
mammals is required to obtain reliable and reproducible results. Methods. An embryonic fibroblasts of 
mouse and white blood cells (WBC) of FVB–Cg–Tg (GFPU)5Nagy/J mouse strain that have expression 
of enhanced green fluorescent protein (EGFP) were used as objects of our investigation.. After 
cocultivation for 24 hours of fibroblasts with blood cells WBC were removed from the surface of 
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BALB,  ;  
3  –  GFP 

. 4. .    
ICR,  ;  
4  –  GFP 
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fibroblasts and fibroblasts were passaged and incubate for 5–7 days more. After these fibroblasts were 
fixed and analyzed by standard fluorescence microscopy for GFP signals. Results. Microscopy results 
showed that fibroblasts are present with varying degrees of light intensity in the experimental probes 
There were a low signal in order to autofluorescence in the control. Conclusion. These results 
demonstrate the feasibility of reliable transfer of genetic material between cells of WBC and fibroblasts 
of mice strains with high efficiency and allow us to offer this system as a model to studying the transfer 
of genetic information between the cells in mammals. 
Key words: mice fibroblasts, the WBC of mice, the transfer of genetic information, GFP. 
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       (Lycopersicon esculentum Mill.). 
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MEIOTIC MUTAT  CONTROLLING EXIT FROM MEIOSIS 
Aims. This paper presents the results of cytological and genetic analysis of new meiotic mutant of tomato 
(Lycopersicon esculentum Mill.). Methods. Studies on meiosis in microsporogenesis were made in iron-
acetocarmine smears of anther fixed in acetic alcohol (3:1). Results. Cytological analysis revealed the nor-
mal course of meiosis until anaphase II, after which there is an additional second division of meiosis without 
S - phase. Meiotic mutation tomato amd (additional meiotic division) is monogenic recessive nature of in-
heritance. Mutant plants exhibit a complete male sterility but normal female fertility. Conclusions. Meiotic 
mutant of tomato amd controls the completion of meiosis. 
Key words: Lycopersicon esculentum, meiosis, meiotic mutants, additional meiotic division. 
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OOGENETIC VARIABILITY AND SPONTANEOUS PARTHENOGENESIS IN THE SILKWORM 
BOMBYX MORI L. 
Aims. The change of the mature oocyte developmental ability along the ovariole has been studied to find 
oogenetic basis for intraclonal variation. Methods. Parthenoclone P29 reproduced by ameiotic parthenogene-
sis (Astaurov, 1940) was used. The percentage of complete serosa formation among spontaneously develop-
ing eggs laid day by day during 12 days by virgin P29 females or among eggs mechanically extirpated from 
the ovarioles was taken as an estimate of developmental potential for the oocytes. Results. The developmen-
tal oocyte potential was shown to depend on the oocyte position in the ovariole, its maximum being among 
the first formed oocytes and located nearest to the ovipositor and its minimum being among the youngest 
mature oocytes. The mechanical irritation stimulates eggs to develop and its effect also depends on the oo-
cyte position in the ovariole, the minimum being in the middle region of the latter. Conclusion. The shown 
absence of equipotentiality of the mature oocytes in the ovariole can be considered as the cause of intraclonal 
variability in the silkworm and can be used for analysis of some basic concepts of genetics and epigenetics. 
Key words: parthenogenesis, clones, intraclonal variation, oogenesis, silkworm. 
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MEIOTIC INACTIVATION OF CHROMATIN IN SPERMATOCYTES OF INTERSPECIFIC 
HYBRIDS OF MOLE-VOLES ELLOBIUS 
Aims: nalysis of synapsis and meiotic inactivation of chromosomes in the prophase I nuclei of 
spermatocytes of sterile interspecific hybrids of mole-voles. Methods. We used a surface-spreading and im-
munocytochemical techniques to visualize the process of chromosome synapsis with antibodies to protein 
SCP3 and for analysis of MSUC (meiotic silencing of unsynapsed chromatin) with antibodies to H2AX. 
Results. The meiotic chromosome synapsis and silencing of unsynapsed chromatin of autosomes and sex 
chromosomes have been examined in spermatocytes of interspecific hybrid E. talpinus (2n=NF=54) and E. 
tancrei (2n=32; NF=56), heterozygous for eleven Robertsonian (Rb) translocations. The pachytene sperma-
tocytes had normal bivalents; open and close SC trivalents, chains of chromosomes with lengthy unsynapsed 
regions. Chromatin of unsynapsed regions associated with extensive clouds of H2AX. However, they are 
not eliminated during pachytene and most of them proceed into diplotene. The sex bivalent formed sex body 
in many nucleus and associated with H2AX. So, synapsis defects in most pachytene cells did not trigger a 
pachytene arrest. Analysis of suspension of testicular cell and histological study of testicular tissue hasn't 
revealed any spermatids or spermatozoids. Conclusions. The spermatocytes heterozygous for eleven Robert-
sonian translocations overcame pachytene and were exposed to arrest at later stages of spermatogenesis. 
These results serve as one more explanation of a wide circulation of Rb-translocations in populations of 
many animal species. 
Key words: Rb translocation, Ellobius, synaptonemal complex, H2AX, interspecific hybrids, sterility. 
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tRNA OF PROKARYOTIC AND EUKARYOTIC ORIGIN AS STRUCTURAL UNITS 
OF EUKARYOTIC MOBILE GENETIC ELEMENTS  
Aims. To examine whether bacterial tRNAs are a source of SINE elements and whether tRNAs of 
procaryotic and eukaryotic origin are components of MGE of other classes. Methods. Sequences that are 
homologous fragments of eukaryotic MGE have been determined using the program Censor. Results. The 
sequences of tRNAs of bacterial origin were shown to be a source of SINE elements. It was shown that the 
sequences of tRNAs of prokaryotic and eukaryotic origin are components of other classes of MGE and in the 
case of eukaryotic tRNA sequences they are a source of the satellite repeats as well. Conclusions. The 
sequences of prokaryotic and eukaryotic tRNAs are not only a source of SINE elements, but also of the 
structural units of other MGE classes, namely, LTR-retrotransposons, and DNA transposons. 
Key words: tRNA, mobile genetic elements, SINE elements, structural units. 
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EDTA.     
  «Molecular Imager FX»  -

  «Quantity One 
software» (“Bio-Rad”).  , 

  run-on  -
 ,   -

,      
 (  ,   

),  ,  2 .   
  3-4-  .  

    
.      

Arabidopsis thaliana Col-0  -
    -

 (DNase-free) (“Fermentas”).  31 
   -

   .   -
    Hybond-N+ 

(Amersham Pharmacia Biotech).   
    1  -

,   [2],     
      -

 Bio-Dot (“Bio-Rad”).   
    -

   . 1, .  
 

   
     -

   -
   : 3  

 , 8   
, 4    , 

9     
, 3   -

 , 4      

 orf.    . 1,   
 ,     

 ,  ,   
   . 

   ,   
    -

     
.  

 
A. 

 1 2 3 4 5 6 7 8 
I, II nad1 nad5 cob ccb382 Ile Trp rps7 orf139 

III, IV nad2 nad9 ccb203 atp1 Gln Gly rrn26 orf153a 
V, VI nad4 cox1 ccb206 atp6-1 Ser rpl5 orf 107 orf 167 

VII,VIII nad4L cox3 ccb256 atp9 Tyr rps4 orf121a   
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STUDIES OF OXIDATIVE STRESS INFLUENCE ON MITOCHONDRIAL GENES  
TRANSCRIPTION IN ARABIDOPSIS THALIANA  
Aims. The influence of oxidative stress on mitochondrial genes transcription in wild type Arabidopsis plants 
and XX2 line overexpressing AOX1a gene was studied. Methods. Transcriptional activity of mitochondrial 
genes was measured by run-on assays with mitochondria isolated from Arabidopsis plants treated by methyl-
viologen (MV). Results. Treatment by methylviologen of wild type plants resulted in decrease of mitochon-
drial genes transcript level and MTR values. It was shown also that mitochondrial genes transcription rate in 
XX2 line plants was less sensitive to oxidative stress caused by MV in comparison to wild type plants..  
Conclusions. The results obtained show the importance of in organello run-on transcription system in stud-
ies of physiological mechanisms of mitochondrial genes transcriptional regulation in vivo.  
Key words: mitochondrial genes transcription, oxidative stress, methylviologen.  
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THE PRINCIPLES OF EVOLUTIONARY AND ADAPTIVE SIGNIFICANCE OF THE  
ORGANIZATION OF SPECIES GENOMES AND THEIR USE IN SELECTION 
Aims. The study of the genetic aspects of speciation and adaptation, wich was conducting by me for about 40 
years, revealed a number of genetic parameters that distinguish evolutionarily labile species (speciation gen-
erators) and evolutionary conservative species (terminal units phylogenetic chains). Results. Identified pa-
rameters of structural and functional organization of the genome in the generators speciation species and the 
inert (conservative) species in terms of speciation characterize evolutionary heteropotention species genomes 
and nonequivalence species in relation to natural selection, and probably to the artificial selection in breed-
ing. Conclusions. In breeding work should be preferred species (among closely related groups), having the 
following parameters: a smaller number of chromosomes, low levels of recombination, high intraspecific 
chromosomal polymorphism, on chromosome heterochromatin dispersed and mobile genetic elements, the 
presence of diffuse chromocenters. 
Key words: speciation, adaptation, selection, genome organization. 
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AWN PROMOTER GENES IN GENOMES OF TRITICINAE 
Aims. Identification of Triticinae group of homoeologous chromosomes in which awn promoter is localized 
in Aegilops species. Determination of genetic control of awns development in wheat-goatgrass introgressive 
lines. Methods. Visual assessment, study of chromosome configurations at meiosis M1 in PMCs, protein 
electrophoresis in PAGE, PCR with primers to chromosome-specific SSR loci, statistical methods. Results. 
Association between electrophoretic spectra components controlled by 6 group chromosomes and awn de-
velopment gradations has been determined. Awn promoter awnP has been localized in the homoeologous 
chromosomes group 6 in goatgrass. Hybridological analysis has shown semi-epistatic nature of B1 gene as to 
awnP and bn genes. Awned lines have deletion or mutation of 1 gene. Conclusions. Gene-promoter awnP is 
localized in Ssh, S, U chromosomes of tree Aegilops species, and this gene hypostatic to dominant inhibitor of 
awn development B1. Gene bn in 6D chromosome is also hypostatic to 1 gene. 
Key words: Awn development, SSR-loci, Triticinae, goatgrass. 
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MUTATION PROCESSES IN THE NATURAL POPULATION OF DROSOPHILA  
MELANOGASTER FROM RADIATION CONTAMINATED TERRITORIES 
Aims. Explore mutational processes in natural populations of Drosophila melanogaster that inhabit the terri-
tories with different levels of radioactive contamination. Methods. We analysed 11 wild populations for the 
presence of phenotypic changes and conducted statistical data processing. Results. We have demonstrated 
that all populations we had studied were in the state of a so called mutational outbreak. We have found males 
and females to react differently to the effects of radioactive contamination. Conclusions. The data indicates 
that Drosophila males are more sensitive to the effects of radioactive pollution. 
Key words: Drosophila melanogaster, natural populations, mutations, radiation. 
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MICROEVOLUTION AND PROSPECTS OF SWINE GENOME USE IN SELECTION 
Purpose. The study and use in the selection process the genetic methods based on the achievements of  
immune genetics, biochemical polymorphism and DNA technologies that allow to model and predict the 
processes of hybridization and breed formation in swine breeding are the main tasks of the investigation.  
Methods. The morphological, immunogenetic, cytogenetic, biochemical and archaeological methods of  
investigation have been used when studying microevolution of swine from Neolithic period to up-to-date  
breed formation process. Results. The biological rate of evolution at different stages of domestication of the 
Sus order, the sources of genetic mutation have been defined. Conclusions. The general characteristic of the 
swine genome creates the possibility to estimate microevolutional processes in the population of wild and 
domestic swines from another point of view, to focus more on the selection process of the creation of new 
lines, hybrids and breeds with high level of productivity. 
Key words: swine, phenotype, gene, selection. 
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DISCOVERY AND MOLECULAR CHARACTERIZATION OF A NOVEL PLUM POX  
VIRUS STRAIN  
Aim. Atypical isolates of Plum pox virus (PPV) discovered in naturally infected sour cherry in urban orna-
mental plantings in Moscow, Russia have been studied. Methods. The isolates were detected by polyclonal 
double antibody sandwich ELISA and RT-PCR using universal primers specific to 3’-non-coding and to coat 
protein ( P) genome regions but failed to be recognized by triple antibody sandwich ELISA with the univer-
sal monoclonal antibody 5B and by RT-PCR using primers specific to the conventional PPV strains. Results. 
The CP gene sequence analysis of 9 isolates revealed the 99.2 – 100% of within-group identity and 62 - 85% 
identity with the conventional PPV strains. Conclusion. Phylogenetic analysis and alignment of the N-
terminal CP aa sequences showed that the atypical isolates represent a group distinct from the known PPV 
strains and belong to a new tentative PPV strain CR.  
Key words: Plum pox virus, sour cherry, phylogenetic analysis, PPV strain CR.  
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IRAP AND REMAP TECHNIQUES FOR POLYMORPHISM DETECTION IN AMPHIDIPLOIDS 
WHICH ARE INSTABLE FOR GLAUCOUSNESS 
Aims. To study polymorphism of amplification products derived from the DNA of amphidiploids which are 
contrast for glaucousness with primers of IRAP and REMAP systems. Methods. PCR with primers to LTR 
of retrotransposons and microsatellites. Electrophoresis of DNA fragments. Results. DNA amplification of 
investigated plants produced monomorphic or polymorphic components of spectrum depending on amphi-
diploid genome, AABBTT or AABBMtMt and primers used. LTR/LTR primers in this plant material were 
detected as more informative as LTR/SSR primers. Conclusions. In this plant material the polymorphism for 
amplification products with primers to LTR of retrotransposons for pair Nikita/Nikita, Sukkula/Sukkula, Sa-
brinai/Sabrina were detected. 
Key words: Triticinae, retrotransposons, glaucousness, amphidiploids. 
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EXPRESSION OF INTERFERON-SENSITIVE GENES IN COCULTURE OF MOUSE MELANO-
MA AND FETAL FIBROBLAST CELLS 
Aims. On the model of triple system «potential vector cells C57Fb/ IFN- / melanoma MM4 cells» we aimed 
to trace changes in expression of interferon-sensitive genes, and genes which expression may depend on 
stromal part of tumors and might play roles in enhan ing of metastatic potential of tumorous cells. Methods. 
Mono cell cultures and cocultures of C57Fb fibroblasts and MM4 melanoma cells were used to investigate 
gene expression changes by PR-PCR. Results. On the set of 7 genes in the system «potential vector cells 
C57Fb/IFN- /melanoma MM4 cells» we observe pattern of complicated changes in expression of genes, 
which activity is assigned towards the inhibition of motile and invasive properties of tumorous cells, and in 
the opposite direction. These changes may be mediated as by the vector fibroblasts or own tumor activated 
fibroblasts and by the action of interferon. Conclusions. We speculate the promise of finding factors 
enchancing the therapeutic effect of interferon directed toward stromal components of tumors. 
Key words: cancer therapy, cancer-associated fibroblasts; melanoma, interferon, baculovirus. 
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EFFECT OF DONOR PLANT GROWTH CONDITIONS AND NUTRIENT MEDIUM  
COMPOSITION ON THE EFFICIENCY OF SPRING RAPESEED HAPLOID PRODUCTION IN  
ANTHER CULTURE IN VITRO  
Aims. Donor plant growth conditions and nutrient medium composition together with genotype are known to 
be the decisive factors for determination of anther culture in vitro responsibility of different species. Investi-
gations aimed to study a possibility of donor plant growth in summer/autumn period instead of traditional for 
spring rapeseed spring/summer one and to improve an induction medium for anther culture in vitro.  
Methods. Plants of spring rapeseed cv. Arion were grown in a plot (two sowing dates) and in a greenhouse. 
Aseptic anther culture was obtained according to standard procedure with some modifications. Isolated an-
thers were cultivated on five media differed by mineral salt, auxin and sugar content. Results. It was revealed 
that anthers isolated from plants growing during summer/autumn period in a field and then transferred to a 
greenhouse had the highest level of  direct embryogenesis and plant regeneration. Nutrient medium contain-
ing B5 macro- and micronutrients, 0,1 mg/l 2,4-D, 0,1 mg/l NAA, 100 g/L sucrose was appeared to be the 
best for spring rapeseed cv. Arion anther culture in vitro. Conclusions. The data indicate the advantages of 
donor plants growing in a moderate temperature regime in comparison with a high temperature one and a 
medium with a low level of auxins. 
Key words: Brassica napus L., anther culture in vitro, plant growth conditions, nutrient media.  
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4 5,0 1 100 2 dist 
5 5,6 2 50 2 dist 
6 5,6 2 50   
7 5,6 2 100   

 
    

      
    . 

  3  5    -

    ( . 2). 
     1-2  -

  2-3-  . 

 
 

  ,  -
   , -
    ,  

 ,    
   ( . 3 .).  

 

     
  .     
 ,    

      
   ( . 3, ). 

 
 
 

 
 
 

. 2.   Ginkgo biloba 
 30  .  

   
     

,    -
   



 198

  
            

. 3.   ( )   ( )   . 1 – -
 ; 2 –    

 
 
,     -

    -
     

    -
     

 .  -
   2%  1%   -
      -
  ,   -

      -
,  . -

     -
    -

   -
,      -
    

.  
      
 ,    
     

     -
.  1 /  + 0,05 /    1 

/  + 0,05 /      
    -

,  1 /    0,1 /   -
   . 

 
 

1.  .,  .,  .  . – .: ., 1990. – .1. – 348 . 
2.  . .,  . .,  .,  . .   (Ginkgo biloba L.) (  ) 

// . – 2001. –  19, 21-23.  
3.     . http://www.drlz.kiev.ua. 
4. Tautorus T.E., Fowke L.C., Dunstan D.I. Somatic embryogenesis in conifers // Can. J. Bot. – 1991. – Vol. 69. – P. 

1873-1899. 
5. Choi P.-S., Cho D.-Y., Soh W.-Y. Shoot Organogenesis from Immature Zygotic Embryo Cultures of Ginkgo biloba // 

Biol. Plantarum. – 2003. – Vol. 47, 2. – P. 309-312. 
6. Laurain D., Chenieux J.-C., Tremouillaux-Guiller J. Somatic embryogenesis from immature zygotic embryos of 

Ginkgo biloba // Plant Cell, Tissue and Organ Culture. – 1996. – Vol. 44. – P. 19-24. 
7. Murashige I., Scoog F. A revised medium for r pid growth and bioassays with tobacco tissue cultures // Physiol. 

Plantarum. – 1962. – Vol. 15, 3. – P. 473-497. 
8. Litvay J.D., Johnson M.A., Verma D., Einspahr D., Weyrauch K. Conifer suspension culture medium development 

using analytical data from developing needless // IPG Technical paper series. – 1981. – 115. – IPC, Appleton, 
Wisconsin. 

9.  . .,  . .     in vitro //    
. – 2008. – . 18.7. – . 7-16. 

10.  . .,  . .,  . .    in vitro. – .: -
. , 2008. – 560 .  

 

1
2 



 199

BULKO O.V., LIOSHINA L.G.  
Institute of Bioorganic Chemistry and Petrochemistry NAS of Ukraine 
Ukraine, 02160, Kyiv, Kharkivske hwy, 50, e-mail: obulko@mail.ru 

 
SOMATIC EMBRYOGENESIS FROM ZYGOTIC EMBRYOS AND CALLUS GINKGO BILOBA L. 
Aims. Development of biotechnology Ginkgo biloba L. somatic embryos from zygotic embryos on hormone-
free media and from callus culture on different modifications of media. Methods. Immature zygotic embryos 
and callus were cultured on different media modifications (pH, glucose content makrosalt) in the light at 
24±2oC for one month to induce embryogenesis. At various stages of development the cytological analysis 
was carried. Results. We have shown that by choosing the media (the glucose reduction to 1% and a 
decrease makrosalt twice) from immature embryos of somatic embryos can be obtained without the use of 
exogenous phytohormones. Adding to the callus culture 1 mg/l BA +0.05 mg/l NAA and 1 mg/l ki-
netin+0.05 mg/l NAA, incubated in the light can stimulate the formation of somatic embryos, and 1mg/l 
NAA and 0,1mg/l IBA initiates rhizogenesis. Conclusions. From immature embryos of Ginkgo biloba can 
be obtained somatic embryos without the exogenous phytohormones using different media compounds. For-
mation somatic embryos in callus ginkgo is possible only on the media with hormones. 
Key words: Ginkgo biloba L., somatic embryogenesis, zygotic embryos, callus. 
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    -

    -
 ,     

UniProt (http://www.uniprot.org/).  
  ( -

  1-57   
  Nicotiana tabacum, 

Acc.No. P69249,   1-58 -
   Spinacia oleracea, 

Acc.No. P10871),   -
   ClaI  NcoI, 

  (GenScript, )  
   ,  

  pBIN19,      
    (GFP) 

  35S   ( .1).  
,   

    
 N. tabacum,    G C 

      
NcoI.      4  -

 New England Biolabs ( )    
   (NucleoSpin 

Plasmid)       
(NucleoSpin Extract) (Macherey-Nagel, ). 

    
    [7]  

 E. coli XL1Blue.   
    Agrobacterium 

tumefaciens GV3101.   
     N. ex-

celsior     
 p19    -

 (Tomato bushy stunt virus)    
 [8].   

GFP      -
  -02 ( , 

). 
 

pNPB
8593 bp

Beta-lactamase

bar

GFP

RLK2 TrfA

RB

LB

Nos promoter

35S CaMV promoter

RLK2 OriV

ORI pUC

Nos terminator

Ocs terminator

Transit peptide
ClaI (7697)

NcoI (7869)

BamHI (1)

XbaI (7)

 
. 1.         . Transit pep-

tide – ,    (tpRbs -   -
  Nicotiana tabacum   pNPB0107  tpRca -   
 Spinacia oleracea   pNPB0108) 

 
   

,  -
    -

  Nicotiana tabacum (tpRbs)  
  Spinacia oleracea (tpRca), -

        -
   (GFP). -

      

 N. excelsior   -
    -
     

.     
 GFP   .  -

    [8], -
   -
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   -
    GFP  -

  (    NcoI - 
BamHI, XbaI, . 1),    

  ,   
      -
. 

 
ats1A MASSMLSSATMVASP--AQATMVAPFNGLKSSAAFPATRKANNDITSITSN-GGRVNC--- 14/4 
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rcaOs MAAAFSSTVGAPASTPTNFLGKKLKKQ-VTSAVNYHG-KS-SNINRFKVMA---------- 10/8 

. 3.       
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HETEROLOGOUS TRANSIT PEPTIDES ALLOW FOR REPORTER PROTEIN IMPORT INTO 
CHLOROPLASTS WITH VARYING EFFICIENCY 
Aim. The stability of recombinant proteins in plants can be improved by targeting into optimal cell compart-
ment. Two transit peptides (TPs), of RuBisCO small subunit from Nicotiana tabacum (tpRbs), and RuBisCO 
activase from Spinacia oleracea (tpRca), were tested for their ability to insure chloroplast import and in-
crease stability of a reporter GFP. Methods. The sequences encoding TPs were fused with the reporter GFP 
gene under control of 35S CaMV promoter. The obtained recombinant genes were transiently expressed in 
Nicotiana excelsior leaves. The level of reporter protein was estimated by surface fluorescence, and GFP 
subcellular localization was investigated microscopically. Results. Using of both TPs allowed for reporter 
protein accumulation at higher levels than with control GFP gene without targeting signals. Chloroplast im-
port efficiency was better with tpRca than tpRbs, that resulted in improved reporter stability after 
tpRca::GFP gene expression. Conclusions. Genetic vectors containing TPs with different efficiency were 
constructed. They can be used to select the best way for production of valuable proteins in plants. 
Key words: plant genetic transformation, subcellular localization, transit peptide. 
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AGROBACTERIUM-MEDIATED TRANSFORMATION OF THE BASAL PORTION OF WHEAT 
SEADLING  
Aims. The aim of our work was to study the effectiveness of the basal portion of wheat seedlings as explants 
for Agrobacterium-mediated transformation. Methods. We has been used the method of Agrobacterium-
mediated transformation and PCR to display results. Results. As a result of genetic transformation we ob-
tained resistant to kanamycin plants. Transgenic status of the four obtained forms was confirmed by PCR. 
Conclusions. The data suggest that basal portion of wheat seedlings can be used for Agrobacterium-
mediated transformation of wheat.  
Key words: Triticum aestivum L., Agrobacterium-mediated transformation, wheat. 
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EFFECT OF TREATMENT WITH BIOLOGICALLY ACTIVE SUBSTANCES TO THE  
ENZYMATIC ACTIVITY OF ANTIOXIDANT SYSTEM OF PLANTS WINTER WHEAT 
Aims. he protection of plants is an integral component of agricultural technologies and may increase crop 
yields. The article shows the results of a study influence of foliar treatment plant winter wheat biologically 
active substances – of fungicide amistar extra and a mixture of nutrients on content of antioxidant enzymes. 
An increase in the content of antioxidant enzymes can be an indicator of increasing wheat plant adaptation 
and plant resistance of winter wheat. Methods. The plants of winter wheat Favoritka were grown in labora-
tory and small plot experiment conditions. Experimental variation plants with treatment water solution of 
fungicide Amistar Extra 280 SC and with mix elements (P + Mg + Cu) and potassium monophosphate (3%). 
The enzyme activity of peroxidase was calculated by the method Boyarkina and catalase – by titrimetric 
method and expressed in units per mg wet weight of tissue. The ATPase activity by the growth of inorganic 
phosphate in the samples derived from the tissues of the roots was studied. Results. It is shown that activity 
enzyme of catalase in leaf decreased by 37% (by treatment with mixture fungicide and potassium mono-
phosphate), by 26% (by treatment fungicide with mixture elements P + Mg + Cu) or 63% (by treatment of 
fungicide) in leaf tissues. It was shown, that the peroxidase activity by 0.082 g-1 s-1 increased after the 
treatment of 3% potassium monophosphate and fungicide in leaf tissues. It has been established, that treat-
ment leaf winter wheat plants Favoritka in the middle vegetation treatment with the fungicide amistar extra 
280 SC and mixture amistar extra 280 SC with mixture elements P + Mg + Cu contributed to increase en-
zyme activity ATPase in root tissues. Conclusions. It is shown, that treatment of plant winter wheat Fa-
voritka fungicide of amistar extra 280 SC or mixture of amistar extra 280 SC with nutrients changes the of 
activity the individual enzymes of antioxidant systems: catalase and perocsidase, which may be an indication 
enhance the sustainability of winter wheat plants to adverse environmental factors.  
Key words: winter wheat (Triticum aestivum L.), fungicide, fertilizer. 
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CHLOROEMBRYOGENY OF ORCHIDS 
Purpose. Analyze the phenomenon of orchids chloroembryogeny and set its biological significance. Meth-
ods. Used standard biotechnological methods and techniques of light microscopy. Results. For the first time 
there are three types of orchids for seed embryos are characterized by the presence of chloroplasts. All spe-
cies belong to a group Epidendroideae Lindl. Conclusion: Made a number of assumptions about the value of 
general biological phenomena hloroembriogenii for orchids. 
Key words: orchids, chloroembryogeny, preservation, in vitro. 
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 AGROBACTERIUM RHIZOGENES-   
        

 LACTUCA SATIVA L.  
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Nicotiana tabacum, Ophiorriza pumila, Rauvolfia 
micrantha, Salvia sclarea, Tylophora indica,  -
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AGROBACTERIUM RHIZOGENES-MEDIATED TRANSFORMATION FOR THE INCREASE OF 
POLYFRUCTANS CONTENT IN ROOTS OF LACTUCA SATIVA L. 
Aims. The studing of Lactuca sativa L. “hairy” roots was the aim of the work. Methods. The roots were ob-
tained via cocultivation of leaves with Agrobacterium rhizogenes with pCB161 vector (selective nptII gene, 
target ifn- 2b gene). Selection of transgenic roots was performed on Murashige and Skoog medium with 
twice reduced content of macrosalts, 600 mg/l cefatoxime and 25 mg/l kanamycine. Results. Transformed 
“hairy” root lines differed in biomass increase from 0,02±0,003 to 0,16±0,01 g fresh weight during 30 days 
and polyfructans content from 60,3±3,9 to 163,3±29,7 mg/g dry weight. The maximum total fructan content 
was found in the one line of Odessky Kucheriavets cv “hairy” roots and one line of Green Coral “hairy” 
roots cultivated during 30 days (0,137±0,002 mg and 0,15±0,01 mg respectively). Conclusions. Differences 
of biomass increase and polyfructans content was observed in both lines of roots. Probably, such differences 
connected by that each line is separate transgenic event. 
Key words: transformation, Agrobacterium, Lactuca sativa, fructans. 
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INDUCTION OF WHEAT DEFENSE RESPONSES AGAINST Septoria tritici AGENT  
Aims. The usage of biological elicitors for plant defense responses against plant pathogenic fungi may initi-
ate tolerance of plants and prevent environmental pollution. The aim of research was to investigate the regu-
lator role of NO and oxalic acid in induction of wheat defense responses against Septoria tritici agent during 
ontogenesis. Methods. The peroxidase and ascorbateperoxidase were measured in leaves of spring wheat 
plants varieties Nedra and Etud upon treatment of donor NO – sodium nitroprusside – and oxalic acid and 
leaf blotch infection during ontogenesis. The morphometric parameters, degree of plant lesion and yield 
structure were analyzed. Results. Results obtained suggest that biotic elicitors - nitric oxide (NO) and oxalic 
acid induce wheat two cultivars (Nedra and Etud) defense responses against leaf blotch agent Septoria tritici. 
Initiation of defense responses in elicitor-treated plants occurs in a short period of time. Biochemical nature 
of defense responses elicitation revealed an increase activity of cytoplasmic peroxidase (CP) which induces 
lignin synthesis for mechanical strengthening of the cell wall. It is also shown that changes in activity of 
ascorbateperoxidase (APO) reflect the functioning of the photosynthetic metabolism in leaves cells meso-
phillous.  
Key words: wheat, Septoria tritici, NO, oxalic acid, plant defense responses. 
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THE FEATURES ANDROGENESIS IN VITRO OF INTERVARIETIES HYBRIDS OF ORYZA 
SATIVA L. FROM UKRAINIAN SELECTION 
Aims. Testing morphogenetic potential of microspores in anther culture of F2 hybrids by cultivation in South 
of Ukraine. Methods. Obtaining of rice double haploid lines by anther culture in vitro. The statistical meth-
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ods. Results. In anther culture of rice the sterilization conditions of explants, the optimal time were tailored. 
The culture media for callus induction and for subsequent regeneration was tested. The 779 green plants-
regenerants were received. Conclusions. To increase the formation of embryo like structures in anther cul-
ture of rice panicles should be incubated for the pretreatment in water at 8-10°C during 6-7 days. The simul-
taneous use of two culture media : 1) with the addition of 1 mg / l BAP and 0.5 mg / L NOC, 2) with the 
addition of 2 mg / l kinetin and 0.5 mg / L NAA promotes by formation of maximum number of green 
plants-regenerants. 
Key words: rice hybrids, anther culture in vitro, double haploid. 
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THE INFLUENCE OF PLANT HORMONES ON MORPHOGENESIS OF LUPINUS ANGUSTI-
FOLIUS HYPOCOTYLS EXPLANTS 
Aim. Lupin, like many legume crops, shows high sensitivity to conditions in vitro. Therefore, we studied the 
effects of different plant hormones on the shoot regeneration from tissues of lupine hypocotyls. Methods. 
Explants of aseptic lupine seedlings cultivated on a ½ Murashige and Skoog basal medium with different 
hormonal composition. Results. Direct morphogenesis was obtained in 3 out of 5 varieties of lupine explants 
on MS basal medium with 6-bezilaminopurine. Conclusions. Lupine hypocotyl tissue can be used for devel-
opment of system for lupin regeneration. 
Key words: Lupinus angustifolius, hypocotyls, callus, direct morphogenesis, rhizogenesis.  
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CYTOGENETIC CHARACTERISTICS OF COLLECTION OF CURLY BIRCH CLONES LONG-
TERM CULTIVATED IN VITRO 
Aims. Studying of cytogenetic stability of long-term cultivated curly birch clones. Methods. Cytogenetic 
characteristic have included frequency of mitotic abnormalities and mixoploidy level. Results. Clones culti-
vated on hormone-free medium for over 14-20 years conserved their cytogenetic and morphological charac-
teristics both in normal clones and in mutants. Conclusions. Long-term cultivation on hormone-free medium 
is an effective method for conservation of valuable genofond of curly birch. 
Key words: Curly birch, cytogenetic stability, long-term cultivation, mixoploidy. 
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VARIABILITY OF GENOME OF WHEAT CELLULAR LINES RESISTANT TO METABOLITES 
OF OPHIOBOLUS ROOT ROT UNDER OSMOTIC STRESS  
Aims. Determination of cytogenetic and molecular – genetic polymorphism of resistant/nonresistant to the 
pathogen metabolites of G. graminis var. tritici cellular lines of bread wheat under osmotic stress and plant–
regenerants from them. Methods cytogenetic analysis and IRAP – method. Results. It was found that the 
effect of mannitol appears with high concentrations and result in increased frequency of aneuploidy and 
spindle failures. While callus and regenerated plants were cultured in vitro, in the spectra of the DNA ampli-
fication products noted the appearance of amplicon approximately 638 bp. length, which is absent in original 
form. Conclusions. We found that, depending on the scheme used cell selection (direct or step) can identify 
the different changes in the genome.  
Key words: Triticum aestivum L., cellular lines, cytogenetic effect, IRAP-method. 
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EFFECT OF SUCROSE ON APX mRNA LEVELS UPON HEAVY METAL STRESS 
Aim. In order to clarify molecular mechanisms of heavy metal stress response in plants expression of eight 
genes coding for ascorbate peroxidase (APX) isoenzymes induced by iron and copper ions in leaf tissues of 
Arabidopsis thaliana was evaluated. Methods. Changes of mRNA levels were estimated using quantitative 
real-time RT-PCR. Results. It was found that mRNA levels of several genes (especially that of Apx1 and 
sApx) were increased after 12 hours of treatment. Comparison of our novel and recently obtained results 
showed that after incubation of leaves in the buffer, which contains sucrose, the mRNA levels were the same 
or higher than after application of buffer without sucrose. Conclusions. The data indicate that the presence of 
sucrose in incubation buffer enhances Apx mRNA levels. We speculate that sucrose may serve as a source of 
energy required for effective transcription of Apx genes upon stressful conditions.    
Key words: Arabidopsis thaliana, copper, iron, sucrose, abiotic stress, Apx, gene expression. 
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HETEROLOGOUS EXPRESSION OF 9-ACYL-LIPID DESATURASE OF CYANOBACTERIA 
IN ORCHID DENDROBIUM LINGUELLA RCHB. F. 
Aims. Heterologous expression of desaturases in plants may cause change in fatty acid spectrum and im-
prove their cold resistance. Methods. Transgenic plants were selected and analyzed after Agrobacterium-
mediated genetic transformation. Results. Protocols of D. linguella in vitro cultivation, genetic transforma-
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tion and plant regeneration were developed. Transgenic plants of D. linguella carrying des ::licBM3 hybrid 
gene were selected and analyzed. Conclusions. D. linguella plants with high level of transgene expression 
showed change in fatty acid spectrum toward linolenic acid accumulation.  
Key words: desaturase, transgenic plants, Dendrobium linguella. 
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THE ANALYSIS OF THE EFFECTIVENESS OF THE SUNFLOWER (HELIANTHUS ANNUUS L.) 
AGROBACTERIUM-MEDIATED TRANSFORMATION IN PLANTA USING STRAIN LBA4404 
HARBORING PLASMID pBi2E WITH DOUBLE-STRANDED PROLINE DEHYDROGENASE 
GENE RNA-SUPPRESSOR 
Aims. The effectiveness of (Helianthus annuus L.) transformation in planta using strain L 4404 harboring 
plasmid pBi2E with dsRNA-suppressor (double sequence RNA-suppressor) of proline dehydrogenase gene 
and selective neomycin phosphotransferase II gene (nptII) was analyzed. Methods. Agrobacterium-mediated 
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genes transfer in planta during sunflower’s pollination. Results. Seeds, RCR-analysis of which confirmed 
availability pro1 gene exon, of T0- and T1- sunflower’s plants have been obtained. Conclusions. It has been 
shown the possibility of stable integration of the transgene at the sunflower’s genome under Agrobacterium-
mediated transformation in planta. 
Key words: Helianthus annuus L., Agrobacterium-mediated transformation in planta. 
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COMPETENCE FOR REGENERATION ON BULBLET EXPLANTS OF RARE AND  
ENDANGERED PLANT OF LILIUM MARTAGON L. 
Purpose. In this study organogenic capacity of  bulblet of Lilium martagon L. was examined. Methods. The 
effect of different plant growth regulators on regeneration of L. martagon was studied on Murashige and 
Skoog’s (MS) medium. For regeneration different plant growth regulators added to MS basal medium were 
used. Results. Our results indicate that indole acetic acid and 6- benzilaminopurine promoted shoot regenera-
tion and root formation from bulblet explants. Plantlets were acclimatized well in a greenhouse conditions. 
Conclusions. Best results was obtained on MS basal medium with 0.25mg/l 6- benzilaminopurine and  
0.5mg/l indole acetic acid. 
Key words: Lilium martagon L., plant growth regulators, regeneration, bulblet explants. 
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BIOTECHNOLOGY FOR OBTAINING IN VITRO OF REGENERATES OF OXYTROPIS RARE 
PLANTS ON THE BASIS OF EMBRYOLOGICAL DATES  
Aims. Oxytropis baschkirensis is one of the rare plants at the South Ural flora. The aim of investigation is the 
elaboration of main biotechnological stages to obtain the regenerants by the embryo culture in vitro. Meth-
ods. Cyto-histological investigation of development of embryo. Discovery of the optimal embryogenesis 
stage for the inoculation to the medium in vitro. Choosing the optimal ingredients of the medium and the cul-
tural conditions in vitro to the stably obtaining of regenerants with developed roots. Choosing the conditions 
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for the growing of regenerants on the soil substrate. Obtaining the plantlets. Results. The main stages of bio-
technology for obtaining of regenerates by the embryo culture in vitro have developed. The success of cul-
ture in vitro is completely determined by the stage of embryogenesis of the inoculated embryo. Conclusions. 
The biotechnology of obtaining of regenerants by the embryo culture in vitro has made at the first time. Such 
biotechnology should stably and valid obtaining the regenerants following the outline: one embryo – one re-
generant. 
Key words: Oxytropis baschkirensis, biotechnology, embryo culture in vitro. 
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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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OBTAINING THE TRANSGENIC HAIRY ROOT CULTURE OF TOPINAMBOUR (HELIANTHUS 
TUBEROSUS L.) CONTAINING HUMAN INTERFERON ALPHA-2B GENE  
The aim of the study was to obtain Helianthus tuberosus L. hairy root culture containing human interferon 
alpha gene driven by constitutive 35S CaMV and root specific Mll sugar beet promoters by means of Agro-
bacterium rhizogenes-mediated transformation. Results. We observed the high level callus and Ri-roots in-
duction on A. rhizogenes–inoculated leaf and stem explants on the selective medium in 2-3 week cultivation. 
PCR proved the presence of human interferon alpha gene for the studied samples as well as it showed the 
obtained hairy root culture of the transgenic origin. Conclusions. Thus we manage to obtain the transgenic 
H. tuberosus hairy root culture containing human interferon alpha gene. 
Key words: Helianthus tuberosus L., human interferon alpha-2b, Agrobacterium rhizogenes-mediated trans-
formation, tissue-specific promoters, hairy root and transgenic callus culture.  
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 (    ,   
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,     , -
   1,  1   , T.durum 

leucomelan  , T.durum erytrhromelan  
T.durum melanopus)    . 

      
    ( -

 0,001%)      
     

   ( -2). 
    -

   -
    +4   , -

  0,5 ;  ( -
 ) 0,005 ;  

  1/15 ,  7,4.  
      5:1. -

      
  15   3000g  -

 , ,    -
 .    

  20   
8000-9000g.    

  :  0,5 , -
  1/15 ,  7,0.  

    
 .   -

   [1]. 
   , -

 0,4  ; 0,05  - CI  (  
7,4); 0,01  NaCI  0,03  MgCI2.  

      -
 5   200g   

,     -
 .    

  15   
1500g.   ,  

       -
     -

.    -
   .  
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    -
  ,    

  , 0,2  -
 ,   , 
   ,   

    (1:1)  . 
    -

     
  -   

  [2]. 
 

   
   , 

     
    -

 . , ,  
    87%,     

 55%,       
31%      

 .     
  (    , 
   ,    

 ,    1  .)  
     -

   ( . 1). -

     1  
,      
      

.    
     2,1  1,8  

1,3     , 
.   -

     , 
    -
      

      
. 

 
                      

   
 

. 1.         -
      : 

1.    ;    ; 2.     ; -
    ; 3.    1; 4. T. durum leucomelan ( )   

 
 

    
   . -

    -
  (    ,  

   ),    
 (    , -

    , T.durum leucomelan 
( )  , T. durum erytrhromelan  T. 
durum melanopus),   (  1  

)     -
 ( . 2).  

,    -
      

 :     
 45%,      29%, -

     42 %.    
     
     -
     -

    , T.durum leucomelan 
( )    . 

     -
    -

     
     

 .   -
    -

       -
      . 
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. 2.          
     : 

1.    ;    ; 2.     ; -
    ; 3.    1; 4. T.durum leucomelan ( )   

 
.           -

 ( %     )     
 

 
   

  /   /
    

 971,52±33,1 273,45±7,4 3,55 2111,39±86,0 151,16±3,84 13,97 
 2113,6±65,4 578,2±9,8 3,65 1947,9±69,0 394,91±18,41 4,93 

       
 1251,76±6,4 188,14±7,8 6,65 1914,14±82,8 643,09±7,82 2,98 

 2056,2±13,8 526,7±16,0 3,90 1925,40±6,6 370,18±6,65 5,20 
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     -
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    -
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,       
    -

     -
.     
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 2111,39 %,    – 
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     -

     -
,       -
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    1,7 .  -

  ,       -
    

  . 
     -
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     – -

  ,   
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 ,   
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MAMMADOVA A.D. 
Genetic Resources Institute of the Azerbaijan National Academy of Sciences 
Azerbaijan, AZ 1106, Baku, Azadlig Avenue,155, e-mail: afet.m@mail. 
 
INTENSITY OF SYNTHESIS OF THE NUCLEIC ACIDS IN THE CYTOPLASMIC  
ORGANELLES OF PLANTS IN HETEROSIS AND STIMULATION OF THE GROWTH  
PROCESSES BY THE INFLUENCE OF MALEIC HYDRAZIDE 
Aims. The study of changes in the content of nucleic acids in the mitochondria and chloroplasts of heterotic 
plants and stimulation of growth processes by the influence of maleic hydrazide. Methods. Mitochondria and 
chloroplasts were isolated by the differential centrifugation. Nucleic acids content in the mitochondria and 
chloroplasts were determined by the method described in the works of V.G. Konareva and S.L. Tyutereva 
(1970). Results. High content of mitochondrial RNA and DNA, as well as DNA of chloroplasts was ob-
served in the wheat hybrids in comparison with their parental species. Activation of growth processes under 
the concentration of maleic hydrazide was accompanied by the activation of RNA and DNA in mitochondria 
of rye and wheat. Conclusions. Heterosis and stimulation of growth processes by the maleic hydrazide are 
accompanied by the intensification of the genetic apparatus of mitochondria.  
Key words: Heterosis, stimulation of growth processes, maleic acid hydrazide, cytoplasmic organelles, nu-
cleic acids. 
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     [2].  

   
      

(30 / ). 
   ( ) 

  [1].  
  . 

 12     
     (1,2%).  
   400   

  O'GeneRuler™ DNA Ladder 
Mix.      

 :  – 3,5 / ; 
 – 1,5 . 

 
 1.  ,       

 -
   Tm, 

°  

-
 

, °  

 
 

-
 

Adh-F3 66 adh1  Adh-R1 60 55 231   

PEPC-C-20 60 Bt176 CRY04 63 56 186   

mg1 66 
mg2 64 59 401   

VM01 65 

cryIA(b) 
MON810 

VM03 64 59 170   

TC1507 01-5 61 
TC1507 01-3 61 56 103   

TC1507-1F 58 cry1F DAS1507 

TC1507-2R 57 52 279   

59F1 67 
59R1 65 60 148   

SEQ ID NO 9 69 
cry34Ab1 
cry35Ab1 DAS59122 

SEQ ID NO 10 63 57 313   

M7F8 67 
M7R8 65 60 313   

MON88017-mF 58 
cry3Bb1 

 MON88017 

MON88017-mR 61 53 150   

M6F1 67 
M6R1 67 62 268   

E-604-F 60 mcry3A MIR604 

E-604-R 65 55 133   

: Tm –  ; «  » –   ; «  » –   
,      . 

 
   

    ,  
     -

   35S   NOS -
,     . 

       
    -

/   (  1, 2) [5, 6]. 
      
    – -

     
.  

    
   ’  20 ,  

   1 × DreamTaq™ Green  
(Thermo Scientific), 200  , 0,5  
DreamTaq™ , 30    

      (adh1)  
   (  2): 

–  Bt176 (  cryIA(b)/int.9 PEPC) 0,35 
  PEPC-C-20, 0,35   

CRY04, 0,2   ADH F3, 0,2  
 ADH R1; 

–  MON810 (  cryIA(b)   
int.hsp70) 0,45   mg1, 0,45  

 mg2, 0,25   VM01, 0,25 
  VM03, 0,2   ADH 
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F3, 0,2   ADH R1; 
–  MON88017 (  cry3Bb1) 0,45  

 M7F8, 0,45   M7R8, 0,45 
  MON88017-mF, 0,45  -
 MON88017-mR, 0,2   ADH 

F3, 0,2   ADH R1; 
–  DAS1507 (  cry1F) 0,5  -

 TC1507 01-5, 0,5   TC1507 
01-3, 0,5   TC1507-1F, 0,5  

 TC1507-2R, 0,15   ADH 
F3, 0,15   ADH R1; 

–  DAS59122 (  cry34Ab1, 
cry35Ab1) 0,45   59F1, 0,45  

 59R1, 0,45   SEQ ID NO 
9, 0,45   SEQ ID NO 10, 0,2  

 ADH F3, 0,2   ADH R1; 
–  MIR604 (  mcry3A) 0,35  

 M6F1 01-5, 0,35   M6R1 

01-3, 0,5   E-604-F, 0,5  -
 E-604-R, 0,2   ADH F3, 0,2 
  ADH R1. 

     
    1    

pH 8,0   . 
    

  BT176, MON810, 
MON88017, DAS1507, MIR604, DAS59122  

:    – 4  
 94 ° ;  35 ,    

   – 30   94 ° . 
      

    
     

   
: 

 
 2.    

       
Adh-F3 CGTCGTTTCCCATCTCTTCCTCC   adh1 Adh-R1 GACAGAGGAGAAACAAGGCG 
PEPC-C-20 ATC TCG CTT CCG TGC TTA GC Bt176 CRY04 GGT CAG GCT CAG GCT GAT GT 
mg1 TATCTCCACTGACGTAAGGGATGAC 
mg2 TGCCCTATAACACCAACATGTGCTT 
VM01 TCGAAGGACGAAGGACTCTAACG MON810 

VM03 TCCATCTTTGGGACCACTGTCG 
M7F8 CGCCAAGTCCAAGGCCCTGG 
M7R8 CGCCAAGTCCAAGGCCCTGG 
MON88017-mF ATCGTGTGACAACGCTAGCA MON88017 

MON88017-mR CATATTGACCATCATACTCATTGCT 
TC1507 01-5 GCTTCAACAGGGCTGAGTTTG 
TC1507 01-3 CCCCACACAGTTTGGGATCTA 
TC1507-1F CTTGTGGTGTTTGTGGCTCT DAS1507 

TC1507-2R TGGCTCCTCCTTCGTATGT 
59F1 GCACCTCCCCGACCAACGTG 
59R1 CCGGCGAACGGGTTGTCGAA 
SEQ ID NO 9 CTCCTTCAACGTTGCGGTTCTGTCAG DAS59122 

SEQ ID NO 10 TTTTGCAAAGCGAACGATTCAGATG 
M6F1 CGCCATCAGCGGCTACGAGG 
M6R1 GGTCATCTCGCGGCGGTAGC 
E-604-F TGGACGCCAGATCACACATG MIR604 

E-604-R GGTCATAACGTGACTCCCTTAATTCT 
 

BT176 –    
  – 30   

56 ° ,     – 18  
 72 ° . 

MON810 –    
  – 30   

59 ° ,     – 27  
 72 ° . 

MON88017 –    
  – 30   

53 ° ,     – 22  
 72 ° . 

DAS1507 –    
  – 30   

52 ° ,     – 20  
 72 ° . 
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DAS59122 –    
  – 30   

57 ° ,     – 22  
 72 ° . 

MIR604 –    
  – 30   

55 ° ,     – 19  
 72 ° . 

    
     10   72 ° . 

    -

    adh1  
231 . .     cry 

/  /  
,     

( . 1, .). 
« » –  , « » – -

 , « –» –   
–    1    pH 8,0 

  , « » –   
 O'GeneRuler™ DNA Ladder Mix. 

 

 

      
.    

 
.   BT176. -

   186 . .   -
 -     

cryIA(b)  ,  -
  

B.   MON810. 
   170 . .   

      
  ,   

;    
  401 . ;  -

 645 . .,     
,       

(VM01  mg2),     
   MON810  

  
C.   MON88017. 

   150 . .   
      

  ,   
;   

  cry3Bb1  313 . . 
D.   DAS1507. 

   279 . .   
      

  ,   
;    

  103 . . 
E.   DAS59122. 

   148 . .   
  cry34Ab1;   

 313 . .   5’-  
      

 ,   
 

F.   MIR604. -
   133 . .   

      
  ,   

;   cry3A  
  268 . . 

  ,   
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    ,  

     
     . 

     
     

cry     ,  
   ,    

  .   
  ,   

cry  (Bt11 – cryIA(b), MON863 – cry3Bb1, 
MON89034 – cry1A.105  cry2Ab2)  -

 Touchdown . 
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MARKOVSKIY O.V., BANNIKOVA M.O., MORGUN B.V. 
Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine 
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IDENTIFYING CRY GENES THAT DETERMINE INSECT RESISTANCE BY MULTIPLEX 
POLYMERASE CHAIN REACTION METHOD  IN TRANSGENIC MAIZE 
Aims. Multiplex PCR was developed for detection of genetic sequences that determine insect resistance (cry 
genes) in experimental maize samples and reference samples (containing the appropriate transformation 
events). Methods. The total DNA was extracted from maize living plant tissue. Isolation and purification of 
DNA was carried out using CTAB method. PCR was performed by [1]. Electrophoresis of each sample (12 

l) after mPCR performed in agarose gel (1,2%) during 1,5 hour at 3,5 V/cm. Results. Primers to detect 
genes cryIA(b), cry1F, cry1A.105, mcry3A, cry2Ab2, cry3Bb1, cry34Ab1, cry35Ab1 were designed and se-
lected. Multiplex for simultaneous determination of few genes were worked out. mPCR amplification of se-
quences was carried out to determine the presence or absence of transgenes (cry). Conclusions. Multiplex 
PCR was developed using reference samples. Primers to detect cry genes/transgenic maize events were de-
signed and selected. No cry genes were found out in experimental maize samples. 
Key words: maize, cry genes, transformation events, multiplex PCR. 
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  ,   
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     . [6].  
    

   2 1-
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    nptII  -
  –  -  
  (pdh). 

     -
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  2-   -
,   [7].  
 (0,5 )    , -

 0,05  - Cl,  7,5, 1  -

, 10    10  MgCl2.  -
   

   0  80% . 
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  10 .  ,  

    , -
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. 1.   ( )   ( )   (%  )    

  -   2- ,     
in planta    LBA4404 (pBi2E):  
I –    , II –     ; III –  -

  
 

     -
  2-   250  370, -

    , , 
   1555 – .  -

  ,    -
     -

.  ,     
1555   , 

  370, , ,    
250   .  

    
     ( ) 

 ,  -
  .    

  , -
    -

      
,  2-   1555 -

     -
  .      

    
   , 

      

.   ,   -
     2-  

 250  370   
   10%  12%,    

   -
   . 

,    -
     Agrobacterium - -
      

   -
  – sus1, sus2, sh1,  

  – SUS1, SUS2, SUS-SH1 [11]. -
     -

      
  ,    

      
     -

 ( . 1).  , Agrobacterium-
    

       
     
  2-  -
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    -
    -

      . 
      -

 ,    -
  ,     -

     -
   ,   -

    .  
   -

     
    -

    -  
    2-
   250, 370, 1555. 

 
.      2-     -

-  ,   
   

    1       1   
250 . 18,69 ± 0,6 

100 
214,92 ± 7,4 

100 
4,08 ± 0,0 

100 
46,95 ± 0,2 

100 
250  

2-LBA4404 
19,29 ± 1,0 

103,21 
264,5 ± 4,1* 

123,07 
4,63 ± 0,1* 

113,48 
63,38 ± 2,0* 

134,99 
370 . 8,25 ± 0,8 

100 
108,0 ± 1,9 

100 
2,77 ± 0,2 

100 
36,24 ± 1,0 

100 
370 

2-LBA4404 
3,90 ± 0,5* 

47,27 
40,33 ± 0,7* 

37,34 
2,15 ± 0,1* 

77,62 
22,25 ± 0,8* 

61,40 
1555 . 5,80 ± 0,2 

100 
54,02 ± 1,2 

100 
2,9 ± 0,1 

100 
27,04 ± 0,9 

100 
1555 

2-LBA4404 
4,89 ± 0,3* 

84,31 
67,60 ± 0,5* 

125,14 
3,25 ± 0,1* 

112,07 
44,86 ± 0,6* 

165,90 
: * –         < 0,05. 

 
    , -
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   ,    -
.   ,  2-   

370, 250, 1555    -
  .     

370,      
         ,  
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  (    
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 /    -

      -
  2-   

   ,   
   ( . 2).  
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ACTIVITY OF SUCROSE METABOLIZING ENZYMES AT THE MILK-WAXY RIPENESS EN-
DOSPERM OF MAIZE INBRED LINES T2-PLANTS TRANSFORMED IN PLANTA USING 
LBA4401 (PBI2E) 
Aims. Comparative studying the activity of sucrose metabolizing enzymes of T2-plants 250, 370, 1555 trans-
formed in planta by disarmed strain L 4404 harboring vector constructions pBi2E was investigated. 
Methods. Sucrose’s metabolism enzymes activity and carbohydrates’ content under effect of the Agrobacte-
rium-mediated transformation by strain L 4404 were measured. Results. The alterations of the sucrose’s 
and hexoses’ metabolism at the endosperm of the T2 plant generation milk-waxy ripeness corn seeds were 
occurred under Agrobacterium-mediated transformation on the plants’ pollination stage. Conclusions. The 
data indicate genotypic changes in the sucrose’s metabolism enzymes activity – sucrose synthase and inver-
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tase, as well as at the carbohydrates’ content under effect of the Agrobacterium-mediated transformation by 
strain LBA4404. 
Key words: Zea mays L., transformation, sucrose synthase, invertase carbohydrates’ content, endosperm, T2-
plants. 
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Mastercycler ersonal (Eppendorf)  -
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COMPARISON OF ANTIVIRAL ACTIVITY OF EXTRACTS FROM TRANSGENIC CHICORY, 
LACTUCA AND MARSHMALLOW PLANTS 
Aim. Comparison of antiviral activity effectiveness (suppression of vesicular stomatitis virus Indiana strain 
in bovine kidney cell line MDBK) by extracts from transgenic roots of lettuce, chicory and marshmallow 
with ifn- 2b gene was done. Methods. The transgenic plants were obtained by Agrobacterium rhizogenes-
mediated transformation. The presence of transgenes and their transcription were determined by PCR and 
RT-PCR respectively. Antiviral activity was investigated be suppression of vesicular stomatitis virus  
(Indiana strain) in bovine kidney cell line MDBK. Results. There were significant differences in antiviral 
activity of extracts from different root strains and also differences of antiviral activity of extracts from differ-
ent species. The extracts from marshmallow transgenic roots had highest activity against vesicular stomatitis 
virus – up to16378,8 MU/mg of total soluble protein. So, marshmallow plants are suitable object for  
Agrobacterium rhizogenes-mediated transformation using vectors with human interferon 2b gene.  
Conclusions. The extracts from transgenic lettuce, chicory and marshmallow have antiviral activity against 
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vesicular stomatitis virus. The Althaea officinalis is a most suitable plant species for obtaining transgenic 
plant with high antiviral activity. 
Key words: Agrobacterium rhizogenes, transformation, Lactuca sativa L., Althaea officinalis L., Cichorium 
intybus L. 
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SPECIFIC TRANSFORMATIONS OF TISSUE REPRODUCTIVE ORGANS OF TOMATOES 
(LYCOPERSICON ESCULENTUM MILL.) UNDER THE INFLUENCE PATHOGENIC 
MICROORGANISMS 
Aims. The aim of our research was the study of transformation of tissues and cells of reproductive organs of 
tomatoes (Lycopersicon esculentum Mill.) in conditions of bakteriozis. Methods. For research we have 
chosen such kinds of tomatoes as “Zarnica”, “Myaghkaya”, “Nasten’ka”, “San’ka”, “Ephemer”, “Novichok”. 
Structural and functional reorganization in seeds and fruit buds we study using light and fluorescent 
microscopy methods. Anatomo histological studies of tissues we made according to standard statements. 
Results. We found that bacterial pathogenesis of tomatoes lead to the destruction in chloroplasts, nucleus and 
in other components. Under the impact of bacterium’s exometabolites in parenchyma of cover tissues of 
integuments, placenta and mesocarp of fruits form a viscous consistency secret - polysaccharide, which 
cause significant disturbance of protoplasts, induces the creation of cell walls, leads to chlorotic changes 
which are followed by necrosis of tissues. Conclusions. We suggested the transformations of tissues and 
cells of reproductive organs of tomatoes in conditions of bakteriozis divide into 6 main stages. 
Key words: Lycopersicon esculentum Mill., cells components, bakteriozis. 
 
 
 

 . . 1,  . . 2, 3,  . .2,  . . 1 

1      
, 95453,  , . , . , 150, e-mail: tat.parkhomenko@rambler.ru 

2   . .   
, 11907, ,  ., 33, . 2 

3 -    , 
, 115478, , . , 1 

 
-      

   BACILLUS THURINGIENSIS 
 

    -
      -

    -
  Bacillus thuringiensis (Bt).  -

     -
,       

 ,    
   Lepidoptera, 

Hymenoptera, Diptera, Coleoptera      
  ,    

 [1]. 
   -

,    ,   
     -

    -

    , -
  -   -

      
     

      -
. 

     -
    -

     -
 Bt,   -

     -
     

      -
. 

 
   

      -
    -

   : B. thuringiensis 
var. kurstaki 0293 (III ) –   

  , B. thuringiensis 

var. thuringiensis 994 (I ) -  -
   , B. 

thuringiensis var. morrizoni 109 (VIII ), 
B. thuringiensis var. darmstadiensis 10 (X -

),     B. thuringiensis 0376 



 294

. .  408 (  0408).    
    : B. 

thuringiensis sbsp. israelensis B-5246; B. thur-
ingiensis sbsp. thuringiensis B-1223; B. thuringien-
sis sbsp. subtoxicus B-822; B. thuringiensis sbsp. 
galeriae B-197; B. thuringiensis sbsp. finitimus B-
1162. 

   -
,   -

 .    -
,  ,   

 ,  
   [2,3,4]. 
    -

       
   (Leptinotarsa de-

cemlineata, Coleoptera)  . -
    -

     2 108  1 . 
    5 

  .   
  10     

  . 
  -

    
    -

   Bacillus   
   16S 

   AP- : Rep-  [5,6]: ERIC-
, BOX- ,     – saAFLP 

[7]. 
 .   -

     -
    TY: -

  – 1 / ;  – 10 / ; CaCl2 – 
0,4 / ;  – 20 / .     

   1-2     -
      

(  “ ”, « », ). 
     
   (Rep-

).   Rep-   -
      

 [5,6]. 
saAFLP   Bt [7,8]. -

     
  10  ,  80  

 , 1    (“Fermentas”, 
), 10    

(Ad.CTAG1: 5`-ctagCTGGAATCGATTCCAG-
3`), 5 . 4   (“Fermentas”, )  1 

.  XmaJI (XbaI).  
   37    2 , 
      100 

.     
Mastercycler gradient Eppendorf  25   

: 1    , 2.8  MgCl2, 
0.2  dNTP,   -  – 2  

-  , 0.4  -
 (Pr.CTAG1: 5`-

CTGGAATCGATTCCAGctag-3`), -
   1 . -  

BioTaq (“  ”, ).   -
    -

-  :  
  94  - 2 ;  30 

: 94  – 30 , 40  – 30 , 72  – 3 ; 
  – 5   72 . 

 
   

      -
     Bt 0376 

. .  Bt 408     -
 . 

  Bt 0376 . . – -
 ,   ,  4.12 ± 

0.07    1.28 ± 0.03 .  

 Bt 408 –  , -
  ,  — 4.41±0.07   -

 1.25±0.03 . 
   -

     -
     

( .1, 2). 
 

 1.   Bt 0376 . .   Leptinotarsa decemlineata ( -
  L1-2 ) 

 , , % 
  

3 5 7 10 
 ( ) 0.0 0.0 2.3±0.1 2.3±0.1 

Bt 994 10.7±0.3 69.7±0.1 91.7±0.1 98.3±0.3 
Bt 0376 . . 20.0±0.3 76.7±0.7 95.0±1.0 100.0±0.00 

 



 295
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PHYSIOLOGY -BIOCHEMICAL AND GENETICALLY CHARACTERISTICS OF PERSPECTIVE  
INSECT PATHOGEN STRAINS BACILLUS THURINGIENSIS 
Aims. The estimate of efficiency of new natural strains of B. thuringiensis, definite its physiology-
biochemical characteristics and identification of new strains. Methods. In our work we using the collection, 
typical and new strains of B. thuringiensis. We using microbiological and molecular-biological methods 
(Rep-PCR: ERIC- PCR, BOX-PCR and new methods – saAFLP. Results. The strains of Bt 0376p.o. and 
0408 have the high insecticide activity to larvae of colorado beetle. The death of larvae on 10 day of carrying 
out of experiments was 100%. In accordance with physiology-biochemical reactions the strain of Bt 0376 . . 
was grouped to I serotype, the strain of Bt 0408 – to X serotype. But by saAFLP and other methods (Rep-
PCR, ERIC-PCR, BOX-PCR the both one were grouped with the type strains Bt subsp. thuringiensis B-
1223. Conclusions. It was estimate of strains efficiency of B. thuringiensis 0376 . . and 0408 against to lar-
vae of potato beetle – 100 %. It was shown that the both investigated strains belong to I serotype by saAFLP 
method.  
Key words: B. thuringiensis, efficiency, single adaptor AFLP. 
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METHODS OF GENETIC MAPPING USING SNP-MARKERS 
Aims. The appearance of SNP-markers leads to the increasing of density of existing genetic maps and simul-
taneously has generated two major problems. The first problem is technical; associated with the processing 
of much more information. The second problem, algorithmic, raises the question: how to derive the expected 
results? Methods. Two algorithms of genetic mapping are proposed. One of them aims to maps building 
without any bound-together markers. It is based on the removing of all the markers from some area of chosen 
markers. The second method is applied when there are some groups of bound-together markers. It is based 
on the use of one representative from each set of bound-together markers. Results. Both methods allow solv-
ing of the problem; however the second method can only work at a reasonable population size, which does 
not lead to the total destruction of the sets of bound-together markers. Maps can be built by this method with 
very high precision. Moreover, this method uses earlier developed algorithms. Conclusions. Specified level 
of errors in the identification of alleles of SNP-markers limits the density of markers on the genetic map by 
some value that is independent of population size.  
Key words: SNP-markers, genetic mapping, bound-together markers. 
 
 
 

 . .1,  . .1,3,  . .1,  . .2,  . .2,  
 . .2,  . .1 

1         
,  03680, , , .  , 148, -mail: sakhno@icbge.org.ua 

2     .    
,  03680, , , .  , 154 

3     «   », 
, , 03056, , . , 37 

 
      CYP11A1  

    
 

     
    -

      

  .  
   -

       



 302

,       -
      

   [1].   Nicotiana 
tabacum    -

 ,    
FAD3  FAD8,   -

      -
    -

 [2].    -
      
  [3].    

Arabidopsis thaliana,  -
   -    

fad3-2, fad7-2  fad8,    
   -

     
    

[4].  
     

 ,      
 cyp11A1  450SCC   

   [5].   
  BASTA   -

     bar,  -
     -

.    

   -
     . -

      . 
      

cyp11A1   (+26° )  
     -

 ,    , -
     

  –  [6]. 
     

       -
 ,  -

 [7].    - -
  ,   

     -
      
 2 ,    -

   .   
     –  – 

  6% (  72,67 %),  
   30-40% (  3,89 

%) [8].  
     -

      
    cyp11A1     

  . 
 

   
 .   

   -
     -

  (Brassica napus L.)   (  
“00”) ( )    -

 c  cyp11A1  450SCC  
    [5] – 

   21   22 .  
      (12/12 
, +23° ).    -

     
Programmable Plant Growth Chamber,  
WGC-P9 (WiseCube®WGC, ).  

     
     

     -
 : 16  ( )/8  ( ) -
,  +22°  ( )/+18°  

( ),  - 70%,  - 480-550 
 -2 -1).    -

  .   
   2°   42° ,   -

    16   [9]. 
 - -  

  .   
       

 -   
    [10].  

   -
     - -

 c c  Agilent 
6890N/5973inert (Agilent Technologies, )   

  DB-FFAP 
(30 ×0,25 ×0,25 ) (J&W Scientific). -

    -
  150°   220°    2°/ , -

  - 250° .   -
     -

 1 / .    
  -  NIST 02  

     
  (Supelco).   -

    
 ( 17:0). 

 , -
     -

,   :  

 
( n:1+2 Cn:2+3 Cn:3)/100, 

 n:1 –  (  %)    . 



 303

    
    -

      
  ( .1):  (    
 )  (18:3), -
 (16:0), 7,10,13-  (16:3), 

 (18:2),  (16:1). 
     -
      -

  ( 22 )     
(58,48±1,61  59,07±1,04 %, ) 
( .1).   21     0,05% -

  (56,28±1,47).   -
   -

     -
  ,      

  2,43 % (0,04%).  , 
   -

      -
     -

     ,   
  . 

     
     -

  ( . 1)    
.   -

       
12% (  21 ) – 19% (  22 ),  -

      
  [1, 4].   

    
    . 

     -
    -

  ,     31%.  
      

.   21   22   16:1 
     

  (~4 %). 

 
. 1.       (22° )   (42° ) -
 : Bn12 –    , 21   22  –    -

   cyp11A1,   –  ( 16:0),  
( 16:1), 7,10,13-  ( 16:3),  ( 18:2),  ( 18:3). *–  

      0,05 
 

 16:3   22°   -
      

(~13 %).    
     -

      31-33%. 
C    -

      -
    -

    [11]. 
   -

      

    ~24%.  -
     

    -
     ,    
. 

,      
 cyp11A1    

     (  ~27%), 
      -

   22º  ( .2, ).  
   



 304

     -
    33%,   -

       
 .    -

      
    cyp11A1  -

  20-25%.  , 
     -

       
 cyp11A1      

. 

    
      
  ( .2, ).  +42°   

      -
  ,     
    2,39  2,27 (  

0,05%).    
     -

,  ,  
   [11]. 

 
 

 
 
 

. 2.     ( )      ( )  
    (22° )   (42° )  : Bn12 –  -
  , 21   22  –       cyp11A1. *– 
       0,05 

 
 

 
  -  
  ,    

   cyp11A1, ,  -
      

    .  -
   (+22° )  -

     -
    -

, 7,10,13-  (16:3), -
,  .  -

     -
  31% ,   .  

     -
 ,   -

      ~27% 
,   . 

   
(+42° )     -

   (+19%), 16:3 
(-33%)   (+24%) .  

     
    

   31%  24%, -
.      -

 cyp11A1  ,   -
     33%.  -

     
     -

  0,03 %. 
 ,   

cyp11A1     -
   25%   
     -

     -
  0,03%.   -
 (16:0)    (16:3) -
      

     -
     -

   . 
 



 305

 
1. Murata N., Los D.A. Membrane Fluidity and Temperature Perception // Plant Physiol. – 1997. – Vol. 11, 5. – P. 

875-879. 
2. Zang M., Barg R., Yin M. et al. Modulated fatty acid desaturation via overexpression of two distinct -3 desatu-

rases differentially alters tolerance to various abiotic stresses in transgenic tobacco cell and plants // Plant J. – 2005. 
– Vol. 44. – P. 361-371. 

3. Pearcy R. Effect of growth temperature on the fatty acid composition of the leaf lipids in Atriplex lentiformis 
(Torr.) Wats. // Plant Physiology. – 1978. – Vol. 61. – . 484–486. 

4. Routaboul J.-M., Skidmore C., Wallis J. G., Browse J. Arabidopsis mutants reveal that short- and long-term ther-
motolerance have different requirements for trienoic fatty acids// J. Exp. Botan. – 2012. – Vol. 63, 3. – P. 435–
1443.  

5.  . .,  . .,  . .,  . .    , -
  cyp11A1  450SCC   // . – 2010. – .3, 5. 

– . 74-82. 
6.  . .     ,   cyp11A1  

450SCC   //      . – 2011. – . 9, 
2. – . 253-259. 

7.  . .,  . .        cyp11A1  
450SCC     //    ,    (  

.  . .). – 2012. – . 4. – . 623-628. 
8. Sakhno L.O., Ostapchuk A.M., Klochko V.V., Kuchuk M.V. Fatty acid oil composition of canola plants expressing 

mammalian cytochrome P450SCC cyp11A1 gene // Advances in research and technology of rapeseed oil. Mono-
graph – part III. Editor-in-Chief Edward Sz yk. – Wydawnictwo Naukowe Uniwersytetu Miko aja Kopernika, To-
ru . – 2011. – P. 55-59. 

9. Gusta L.W., Benning N.T., Wu G. et al. Superoxide dismutase: an all-purpose gene for agri-biotechnology // Mol. 
Breeding. – 2009. – Vol. 24, 2 – P. 103-115. 

10. Garces R., Mancha M. One-step lipid extraction and fatty acid methyl esters preparation from fresh plant tissues // 
Analytical Biochemistry. – 1993. – Vol. 211. – P. 139-143. 

11. Iba K. Acclimative response to temperature stress in higher plants: approaches of gene engineering for temperature 
tolerance // Annu. Rev. Plant Biol. – 2002. – Vol. 53. – . 225–245. 

 
 

SAKHNO L.O. 1, SLYVETS M.S. 1,3, PETERSON A.A. 1, OSTAPCHUK A.M. 2, KOROL N. . 2, 
KARBOVSKA N.V. 2, KUCHUK M.V. 1 

1Institute of Cell Biology and Genetic Engineering NAS of Ukraine 
Ukraine, DSP-22, 03680, Kyiv, Zabolotnogo str., 148 
-mail: sakhno@icbge.org.ua 

2Zabolotny Institute of Microbiology and Virology NAS of Ukraine 
Ukraine, DSP-22, 03680, Kyiv, Zabolotnogo str., 154,  
3National Technical University of Ukraine “Kyiv Polytechnic Institute” 
Ukraine, 03056, prospect Peremogy, 37 
 
 
FATTY ACID COMPOSITION OF CYP11A1 CANOLA LEAVES UNDER HEAT SHOCK 
Aims. Investigation of cyp11A1 gene influence on leaf fatty acid composition of canola. Methods. Gas 
chromatography of fatty acid metyl esters. Results. Qualitative fatty acid composition of transgenic leaves 
remained unchanged in comparison with the wild plants. There were no differences between cyp11A1 and 
initial canola in 16:0, 16:3, 18:2 and 18:3 acid content under appropriate temperature (+22° ). But 
palmitoleic acid content was lower by 31% in the control than in transgenic plants. Total lipid content was 
27% lower in transgenic plants than in the control ones. Heat shock (+42° ) stress did not lead to the change 
in total lipids in cyp11A1 leaves and lowered it in initial plants by 31%. As a result of stress the content of 
palmitic (+19%), 16:3 (-33%) and linoleic (+24%) acids was changed in transgenic leaves. Initial plants re-
acted to the high temperature by increasing in palmitoleic (31%) and linoleic (24%) acids. Conclusions. The 
introduction of cyp11A1 gene in canola nuclear genome affected total lipid content by increasing up 25% 
and unsaturation index by decreasing 0,03% under heat.  
Key words: transgenic canola, cyp11A1, gas chromatography, fatty acids  
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IDENTIFICATION SPECTRA OF PROTEINS BREWING BARELY VARIETIES 
Aim. Diversify barely varieties with similar spectra of hordein. Methods. Electrophoresis of storage proteins 
hordein and electrophoresis of water-soluble proteins albumin. Results. Selected modified albumin electro-
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phoresis method for the determination of varietal conformity and purity of barely varieties. Conclusion. 
Electrophoresis of proteins is an effective method of laboratory quality control of barely grain.  
Key words: barely, hordein, albumin, varietal conformity and purity, electrophoresis.  
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MOLECULAR GENETIC METHODS FOR IDENTIFICATION OF ALLELIC VARIANTS OF WX 
GENES IN SOFT WHEAT LINES BY CODOMINANT MOLECULAR MARKERS 
Aims. Starch texture is one of the important factors in the quality of wheat products. Thus, it is important to 
control the amylose content in starch. There are three genes controling the synthesis of amylose: Wx-A1, Wx-
B1 and Wx-D1. Each gene can occur in several allelic variants: active allele (a) encoding the protein synthe-
sis Wx, null allele (b) in which the synthesis of a functional protein is absent, and functional Wx alleles with 
different enzymatic activity of protein GBSSI. Methods. The most reliable way to assess the allelic state of 
Wx genes is molecular marking using polymerase chain reaction. Results. Among the studied wheat lines 
Wx-1 and Wx-6 by codominant molecular markers there were identified homozygous plants carrying null 
alleles of Wx-A1, Wx-D1, Wx-B1, and heterozygous plants for Wx-B1. Conclusions. Homozygous and het-
erozygous allelic states of the Wx wheat genes were distinguished and can be effectively involved in the 
breeding process. 
Key words: Triticum aestivum L., PCR, DNA marker, marker-assisted selection. 
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BIOTECHNOLOGICAL APPROACHES TO SELECTING OF CREATION OF  
ALOPECURUS INTERSPECIFIC HYBRIDS 
Aims. The first attempt to work out genomic technology selection Alopecurus platensis L. was made with the 
purposeful aim to convert genome and to expand gene pool of initial material and increase efficiency of se-
lection. Methods. The subject of exploring were parental and hybrid forms A. platensis and A. ventricorus 
Pers. Results. Hybrid plants were characterized by seed and feed efficiency, by content of total protein and 
soluble carbohydrates. A variability polypeptide spectrum of total proteins was detected among hybrid plants 
confirmed by coefficient of similarity.  
Key words: Alopecurus, hybrid plants, selection, protein. 
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HOMOLOGUE OF HcrVf GENES FROM PEAR GENOME 
Aims. The aim of this research was isolation and structure analysis of the sequence homologous to HcrVf 
genes, which associated with resistant to apple scab, from pear genome resistant to scab. Methods. The 
method of PCR-based cloning was used for isolation of the homologue HcrVf from pear genome. Results. 
The sequence homologue to the sequences HcrVf genes apple was isolated from the pear genome of the vari-
ety 'Pamiat Yakovleva' resistant to pear scab. The degree of identity between the isolated sequence and the 
Genebank database sequence of the gene HcrVf2 associated with scab apple resistance was 93,1%. The high 
degree of identity between the pear sequence and homologues apple R genes was also shown. Conclusions. 
The cloned nucleotide sequence of pear is the homologue to the genes of R-type resistance.  
Key words: pear, scab, apple, HcrVf genes, nucleotide sequence. 
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STRESS REACTIONS IN CYANOBACTERIA LACKING ANTIOXIDANT GENES 
Aims. To improve understanding of the roles of antioxidant genes in phototrophic cells the effects of 0,5 M 
methyl viologen (MV) on the sodB- mutant of Synechococcus sp. PCC 7942 and the katG- mutant of 
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Synechocystis sp. PCC 6803 were examined. Methods. Cultures were grown in liquid BG11 medium at 30 
E m-2 s-1. Results. 0,5 M MV inhibited growth and photosynthetic activity in the sodB- mutant within 8 hr. 

The PCC 7942 wild type as well the PCC 6803 wild type and its katG- mutant remained nearly unaffected for 
48 hr. The oxidative damage to the sodB- mutant was not accompanied by essential changes in pigment con-
tent but was accompanied by greater catalase activity. Conclusions. Lack of catalase activity in the katG- mu-
tant of Synechocystis sp. PCC 6803 does not sensitize to MV because iron superoxide dismutase (Fe-SOD) is 
active. However, if the Fe-SOD is absent, as in the Synechococcus sp. PCC 7942 sodB- mutant, activation of 
catalase appears to be an adaptive response to MV that may allow survival. 
Key words: Synechococcus sp. PCC 7942, Synechocystis sp. PCC 6803, methyl viologen. 
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INVESTIGATION OF HAPLOID PRODUCTION ABILITY OF SOFT WHEAT WITH  
WHEAT-RYE TRANSLOCATION 
Aims. Testing haploprodution ability of soft winter wheat and obtaining their lines by in vitro anther culture. 
Methods. Obtaining of wheat double haploid lines by anther culture in vitro. The statistical methods. Results. 
The 333 pcs. green plant-regenerants were obtained by anther culture from 27 F1 hybrid populations and 9 
varieties of winter wheat which were granted the Department of selection and seed wheat of Plant Breeding 
& Genetics Institute. Conclusions. In these experimental conditions, sensitivity to androgentsis in 33 among 
36 wheat genotypes have been detected. The lower figures of haploid production of wheat hybrids than these 
figures in parental varieties that are potential "donors haploid production" was obtained. This fact confirms 
the need for obligatory testing properties "donor" in certain combinations of crosses. 
Key words: soft wheat with wheat-rye translocation, anther culture in vitro, double haploid, hybrids. 
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OBTEINING OF LETTUCE AND STRAWBERRY TRANSGENIC PLANTS CARRYING SWEET-
TASTE PROTEIN THAUMATIN II 
Aim. According to the published data protein thaumatin II of Thaumatococcus daniellii is capable to induced 
sweet taste and antifungal resistant phenotype. A possible application of thaumatin II properties is to produce 
transgenic disease resistant crop plants with modified fruit taste. Methods. Transgenic plants were obtained 
via Agrobacterium mediated transformation method. Presence of the target and selective genes was con-
firmed by PCR analysis. Antifungal activity of the extracts from green-house grown lettuce plants was 
tested. Results. We report here the development of transgenic lettuce (Lactuca sativa) and strawberry (Fra-
garia x ananassa) plants with thaumatin II gene under control of CaMV 35S promoter. Conclusion. The leaf 
extract from transgenic lettuce plants carrying thaumatin II gene had no inhibiting effect on mycelium 
growth in vitro of the plant pathogenic fungus Fusarium solani (Mart.) Sacc. 
Key words: thaumatin II, Lactuca sativa, Fragaria x ananassa, transgenic plants. 
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STUDY OF A NEW GROUP OF MEMBRANE-ACTING TISSUE-SPECIFIC HOMEOSTATIC 
BIOREGULATORS  
Aim. The study of a new group of tissue-specific homeostatic membranotropic bioregulators isolated from 
various tissues of animals and plants. Methods. Physical and chemical properties of a new bioregulator have 
been studied by isoelectric focusing, reversed-phase HPLC, polyacrylamide gel electrophoresis, circular 
dichroism, MALDI-TOF mass spectrometry, laser dynamic light scattering, atomic force microscopy. Re-
sults. The bioregulators of this group consist of a biologically active peptides and proteins related to the 
superfamily of serum albumin, which modulate the activity of these peptides. These components interact 
through the mechanism of carbohydrate-protein interactions, and albumin function as lectins that recognize 
carbohydrate component peptides. Conclusions. Our results indicate that the cells are present on the surface 
of certain macromolecular structures involved in cell adhesion and in the regulation of basic biological 
processes. 
Key words: bioregulators, cell adhesion, serum albumins. 
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GENO-AND ORGANISMCENTRIC PARADIGMAS IN BIOLOGY  
A connection of theoretical conceptions of the heredity and variability nature with replacement of paradigms 
in biology was considered in historical context. In the paper three complementary paradigms (organismocen-
tris, genocentric and epigenetics) were discussed. 
Key words: geno-and organismcentric paradigmas, biology. 
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HISTORY OF THE BIOLOGY DEPARTMENT IN DATES AND NAMES – TO THE BIOLOGY  
DEPARTMENT 80th ANNIVERSARY OF VINNITSA NATIONAL . PIROGOV MEDICAL UNI-
VERSITY  
The Aim is to investigate the stages of the biology department development in higher medical institution of 
Ukraine in the aspects of the political system conception change. Methods. Searching and descriptive meth-
ods have been used which allowed to determine the basic steps in the history of the biology department in the 
chronological order. Results. The main directions of activity and names the department co-workers, contacts 
with other universities and research establishments of Ukraine and the Soviet Union have been determined. 
Conclusions. The history of the biology department reflects the history of biology science in our country in 
dates and names. 
Key words: history, biology department, Vinnitsa national M. Pirogov medical university.  
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HISTORICAL METHOD BY INVESTIGATION OF MACROEVOLUTIONS PROZESSES IN 
ANIMAL BREEDING 
Aims. Main aim was the definition of direction in selection animals in modern and future pedigreg works on 
basis macroevolutions prozesses in mammalias (cattle). Methods. Historical and analytical methods, permis-
sibles the defeniting macroevolutions changes concerning modern condition of selection to dairy cattle. Re-
sults. On basis of paleontological facts has been determined most important spezialisation of animals to eat-
ing vegetable feed, development polygastric stomach and ruminant type of digestion, that reguiremented in 
modern selection and technology use rations to high productivity with higher energy contentration ducto in-
creased consumption of concentreted feeds, above 50% of nutritive value. One- sided selection for milking 
of dairy cattle, not typical fo ruminants results to excessive tender of body – constitution, limiteu productive 
longevity, that connected with varions diseases (mastitis, acidosis, laminites and other) and low guality of 
production. In these conditions importante to raise demands to strength of body constitution and take into 
account of biological peculiaritys of organism including digestive system. Conclusions. By study macroevo-
lution of animals the facts of paleontology gives a possibility to determine the stages of philogeneses of 
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mammalias (cattle). One- sided selection on maximum productivity must take into acemunt the strength of 
organisms constitution. 
Key words: macroevolutions prozesses, animal breeding, historical method. 
 
 
 

 . .,  . . 
-   –      

  
, 65036, ,  , 3, e-mail: stegen@ukr.net; faygen@ukr.net 

 
      -   

  100  
 

     -
      

      
 30-     -

   (  « -
»),      -
.       (  

       -
   )  

     -
  ( )  .  

      -
     
  .  

    
        
      -

 ,     -
,      

 (   ) . 
  1895 .   

    1912 . -
    , 
 8  1912 .   

    -
.        -

-     
.     -

    1918 .   -
  ,   1  1928 . 

   -
  (  –  

-  ,     
  – -  

 –    
   ).  

,        
,      

  . . [1, 2].    
     

  1928 .,     -

  -  
.        

 ’    2 
   2 . 
      -

    . .    
    , 

      
’      -

    .   
1912 .       

 [3, 4].    -
   (     

. .    ) -
   ,  

     [5]. -
     -

     
,    -
  ,   

,     -
     , 
     
 .    

    
 ,   -
 (   )   -

     -
,      -

,       
 . 

 1929 .    -
   (  )  

   , -
      

 «  ».   
     « -
» (      .  -

  . .  [6]),  
  -  

,      



 352

  . .     
’   1933 .   . -
     

  (   . . ), 
     . -
    ,  

   -
   «  ». 

      
       

     ,  
   .    -

  .  [7]  2    -
  ( . 25–43, 56–65) . .  [2]. 

       
 ,     -

    
 3 .     , 

    ,   
 .     

’      -
   (  )  

  « »  
  . 

  , « » 30-60-  
       -

    « -
»    . 

    ,   -
      

    -
-      

. .  (    . . ,  
!)    ,  

« »     
.      -

   ’   -
    « -

»       -
  .     -

   ’    1935 . 
(« ,  , !»)  

     -  
  .   -

 (=    -
)   « - » -

     
  .   «  

»  «  ( ) 
  »,  

’    .    , 
 !       (  

 ) ,  ! 
    

     -

,    ,  
    -

.    -
  ,   -
 (=« !»)   

   ,  
(= ) . ,   -

    (  -
,     ),  -
   ,   « -

»     « -
»  .   -

     ,   
     -

 . 
       

 ,    
 «  ».  -

     « -
»    « » 
   ,  -

  ,  ’   , -
   , ,   -
   .  -
   -

, «  »  
       
      .   

  ,     « -
»       -
  («  ») « -

»     
  ,      . 

      « » 
  , ,  

    -
  « »    

   !   
,       -

    .  
      ,    

     
     . 

 1964 .   -
   . .     

      
    .  

     
-  1965 .   

’      -
     -

,        -
 .  -   -
     -

     -



 353

    , -
   ,  -
     .    -
     1966 .  

      
    -
 ,    -

  .       
  «  »  

«  » (  « ’  
     -

»).      
    -

      
1969 .      -

     
 . . ,   

     
     

    [8].. 
       -

  ( ) -
      -

,      -
    -

 ,    -
      -

  .   
,       

     -
    -
    (  -

),      -
      -

,         
   .    -

!       
      

    
    
     

 .     
     -

 ,      
   ( ,  

   ).    
      

  ,     -
 (  . .   . . )  

   ,    -
  . . . 

  «     -
»   ,     -

  :  -
   (    

  ,   
    ), -

 (   )   
     , -

    .   -
  . .    
 . . .   3   

«  »  « -
»     !     

,    « » 
      

(     waxy ),   
       

 « »,    
« ».     :  

       
      -
    ,  

    -
.     -

        
   (    

 ),     -
       

      
 .     

     10  
   ,  -
     «  -
»    808:    
     , 

       
   . ,  

 «    -
»      

,     -
  (  ,    

       
   Vrn  -

    [9]),   
   – . 

    -
     

   ( / )   -
.   ,     -
     -

  (      -
    -

)       -
  .    -

  A.T. Pugsley  5   
  Vrn   Triple Dirk   

      -
 ,      -
  Ppd ( ), Vrd ( -



 354

  ), Eps (  
per se).      -

 [10],   ,     
      -

   (  . .    -
-, ). 

     
   « ’ »    

   . . ’  ( -
     ).  

   ,   « ’ » 
    -
     . 

   « »  
     -
.      

,      -
       
       

.     
     . . 

 (     -
  Bonner’ )   -

 ,      
    -

. 
    « ’ » -

      
      in 

vitro.     . .    
  . . ’     

    (  -
, ,  ,  in 

vitro,   . .).    -
     , 

       -
 .     

 . . ’     
     -
 . . 

    -
  « »  .   

      -
.     -

     100-  -
 [11].   ,    -
 -    -

  .   1971 .,  -
      

   .- .    
(       ), -

    
  (  )    

  .   -
     80-    

. ,     
    17–18   -

    50 . 
 ,    -

      
     ,    

   (  , -
       
    ...).  

  90-      -
    32 -

,    5-   -
 23, 11, 7, 6, !      

  (     ’ )  -
 ,   -

  ,  ,  
  ,   -

 . 

 
 

1.  . .    -  . – : , 2002. – 122 . 
2.  . . -  , 100 . – : , 2012. – 130 . 
3.  . .       . – : 

. .- .  , 1912. – 105 . 
4.  . .   / .  . . (.) // .   . – , 1923. – 183 .  
5.  . .  . – .: . , 1971. – 320 . 
6.  . .   .     . – .: , 1993. – 706 . 
7.  .   :      // - . , 2012. – . 14. – . 210–

257. 
8.  . .   . .        // . .  . – 

, 2012. – . 20 (60). – . 172–177. 
9.  . .,  . .         / . -  

 1340676, 01.06.1987. – , 1987. – 5 . 
10.  . .,  . .  ..        -

  // . .  . – , 2010. – . 15 (55). – . 83–92. 
11.  . .,  . .  .    .     // . . 

 . – , 2012. – . 20 (60). – . 161–171. 



 355

 
STELMAKH A.F., FAYT V.I. 
Plant Breeding & Genetics Institute – National Center of Seed & Cultivar Investigation 
Ukraine, 65036, Odessa, Ovidiopolskaya road 3, e-mail: stegen@ukr.net; faygen@ukr.net 
 
THE HISTORY OF PLANT GENETICS STUDIES IN PLANT BREEDING AND GENETICS  
INSTITUTE  FOR 100 YEARS 
Aims. New generation of scientists is almost not acquainted with the “lysenkoism” period in the home bio-
logical science. Here is the attempt to represent some data with the example of PBGI. Methods. Analysis of 
literature and personal experience. Results. 30-years period of classical genetics at PBGI was replaced for 
“lysenkoism” denying the chromosomal theory of heredity. Imputation of that to Lysenko personally would 
be not justice: the party and state machinery had to be mainly responsible. The studies during that period 
were directed on “heredity upbringing” by unusual environment and vegetative hybridization. Classical ge-
netics revival started only since late 60-th. Various scientific schools were formed gradually at the institute. 
The main present-day studies include rate of development genetics, grain quality genetics, genetics of resis-
tance to stresses, in vitro culture, molecular biology etc. Conclusion. At least 3 periods of genetic studies 
evolution are characteristic for PBGI. 
Key words: Sapegin’s period, “lysenkoism”, genetics revival, modern state. 
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"THE ROOTS OF SCIENTIFIC KNOWLEDGE IS LOST IN THE ENDLESS VISTAS OF 
CENTURIES ..." V.I. VERNADSKY DEDICATED 
Aims. The purpose of present brief review to show the importance of joint use of archaeological and genetic 
research techniques to identify the centers of domestication and the time it was made. In his works on the 
history of science, V.I. Vernadsky wrote: "The roots of our scientific thought ... go much deeper into the 
distance and ages, than they think ... Clear idea of the amount of empirical knowledge ... in these far away 
times we, unfortunately, can not have now. One can not, however, be ignored, the history of knowledge 
begins … to reveal so big amount of empirical knowledge … that did not believe the science of XIX 
century". The same can be said of the latest achievements in identifying empirical knowledge of breeders of 
the Stone Age, which was hard to believe in the last millennium. Conclusions. Need to update this section in 
textbooks and lectures on the history of biology clearly illustrated by the remarkable discoveries of the last 
decade of the domestication of cats, dogs, horses.  
Key words: domestication, cat, dog, horse. 
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Aims. It is to show the discovery of the method chemical mutagenesis by I.A. Rapoport. Methods. Method of 
I.A. Rapoport: the discovery of the key to found chemical mutagenes and modificators. Results. By I.A. 
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