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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. 
 
 
 

 . .,  . .,  . .,  . . 
      

, 43025, . , . , 13, e-mail: tlisovska@ukr.net 
 

  ,      
 

   ,  -
  ,  -

       
– .    -

      -
    ,    

     -
,       [1]. -

.        
     -

.      
   .  -

      -
      . -

     -
   ,  -
    -

      
     (  ).  

,    
    ,  -

  .   
     

      -
.    

    -
   ,   

    -
   .   

      
   ,  -

 ,     -
. ,    -
 S –     .  
      -

     ,  
     –  

 S –     

,       
  [1, 12].    

     -
     . 

     
  ,    -

   ,   
   ,   -

 .     – 
     -
    –  -

 35  ,   
   –      -

   [9, 10].  
    

 ,       -
.  ,   -

 ,    -
,  , ,    

 ,    -
  . . [ . : 6, 9, 10].  

       -
      -

 .     -
       

     
 .     -

     . -
      

  ,     
      . 

      -
,    (   

       -
),    -

       
  . 

  ,   -



 141

       (Lycopersicon esculentum Mill.). 
 

  . 
 amd    -

  2   ,   -
,  –    500  

[3].      
      -

    amd  
      

    .  
  2...3    

  :     -
 3:1,   70% , -

    
.    -

       
.    -

 .    
     2. 

 
   
   amd  -

   -
      . 
     -

      -
,     .   
    -

,     , -

     
  ,    

.      -
  ’     -

  ( ).  -
   . -

   – amd (additional meiotic 
division).  

 

   
.       ( )   ( )   

amd   
 

     
  100 %-   

,    . 
  ,     -

 (      amd/amd 
222,47±25,20 2   469,48±4,83 2 

  md/amd). ,  
    , 

      -
      

   
’      

(70,60±6,70      
md/amd  47,60±5,00 –  ,  
  amd). 

  ,   

amd      -
  ( 2 

3:1 = 0,15).   -
     ,  

 amd     -
   dsm1  sti.  

     
 po [7], ms-4 [2]  ms-6 [5] , -

 po  [15], "   " -
 [4], ms5-1, tdm1, pollenless3-2  Arabidopsis 

thaliana [11, 20, 21]      [8, 
14 - 16, 19 ] ( ).    

   .    -
     -  -

 [10, 17].  ,   
 ,   -

   ,  



 142

 "   " ,  -
   [4]   tdm1 -

,      
      
 [20].     

     ,  
    -

 mus 8   Neurospora [19]   
roughex  Drosophila melanogaster [14].  

,       -

   –   -
,     -

    , -
   ,   
  (po, ms-4  ms-6  [17]; ms5-

1, tdm1, tdm1-1, pollenless3-2  [10]) 
  ,     -

 ( )     
 . 

 
.      

 
 

,  
 

 

 -
 

 

-  -
  

  

po Zea mais, sp 1 rs 1-4 Beadle G. W., 1929 
ms-4  po Zea mais, 

 
1 rs 1-4  . ., -

 . ., 1981 
ms-6   po Zea mais 1 rs 1-4 Albertson, M. C., Philips, 

R. L., 1981 
td1  td2 Secale cereale L, sp 2 rs   . ., 1980. 

po Alopecurus 
myosuroides, sp 

. .  Johnsson H., 1944 

mus 8 Neurospora . .  Raju N. B., 1986 
 Chlorophitum 

elatum, sp 
. . 1-3 Koul A. K., 1970 

 Rumohra 
aristata, sp 

. ..  Bhavandan K. W., 1971 

ms5-1  
tdm1 

Arabidopsis 
thaliana,  

1 rs   Chaudhury A.M. et al., 
1994 

ms5-2  
tdm1  

Arabidopsis 
thaliana, t-DNA 

1  -
  

 Glover et al., 1998 

tdm1,  
tdm1-1 

Arabidopsis 
thaliana, t-DNA 

1  -
 

 Ross K. J. et al., 1997 

pollenless3-
2 

Arabidopsis 
thaliana, 
t-DNA 

1 rs  Sanders et al., 1999 
 

roughex Drosophila 
melanogaster 

1 rs  Gonczy P. et al., 1994 

amd Lycopersicon 
esculentum,  - rays 

1 rs    . ., 1994 

.  – , sp –  , t-DNA –  t-DNA ,  – -
 ,  -    , . . –  . 
 
     

       
 ,      

   [6, 14, 20],   
     

   [4, 7, 17].  
  amd , ,  -

     
 ,    
 ,     amd 

    ,  
      -

 ,     -
. 

   ,   
MS5   ,   434 

,      
   SCP1  -

     
Xenopus [13]. ms5-1      



 143

129  (     
pollenless 3-2)  ms5-2    322 

 [13, 21]. ,    
     -

  (CDK),      
,        -

. ,  ,    -
  , ’   CDK,  -
       
  ,    S-  [18]. 

   Roughex (Rux)  
Drosophila     CDK, -

   S - ,  -
  –     G1- . -
    roughex   -

     
  ,     -

      
 [14].    

     -
     -

        S 
- . 

 
 
   amd -

     -
      -

  .    
     -

 .  
 

 
1.  . .     // . – 2003. – T. 39, 4. – . 453-473. 
2.  . .,  . .        

  // . – 1981. – . 17. – . 1975-1982. 
3.  . .   ,  -  // -

  : .  . – ., 1994. – . 95-96. 
4.  . .,  . .,  . .        -

    (Secale cereale L).  IV.    // . – 1980. – 
. 16, 4. – . 677-683. 

5. Albertson, M. C. and Philips, R. L. Developmental cytology of 13 genetic male sterile loci in maize // Can. J. 
Genet. Cytol. – 1981. – Vol. 23. – P. 195-208. 

6. Baker B.S., Carpenter A. .C., Esposito M.S. et al. The genetic control of meiosis // Annu. Rev. Genet. – 1976. – 
Vol.10. – P. 53-134. 

7. Beadle G. W. A gene for supernumerary mitoses during spore development in Zea mays // Science. – 1929. – Vol. 
50. – P. 406-407. 

8. Bhavandan K. W. Supernumerary cell division during meiosis in Rumohra aristata (Fovst) // Cytologia. – 1971. – 
Vol. 36, 4. – P. 575-578. 

9. Cand W.Z., Golubovskaya I., Wang C.J.R., Harher L. Meiotic genes and meiosis in maize / Bennetzen J.L., Hake 
S. (eds.) Maize handbook // Genetics and Genomics. – Springer Science, Busness Media LLC, 2009. – Vol. II. – P. 
353-375. 

10. Caryl A.P., Jones G.H., Franklin F.C.H. Dissecting plant meiosis using Arabidopsis thaliana mutants // Journal of 
Experimantal Botany. – 2003. – Vol. 54, is. 380. – P. 25-38. 

11. Chaudhury A.M., Lavithis M., Taylor P.E. et al. Genetic control of male fertility in Arabidopsis thaliana: structural 
analysis of premeiotic developmental mutants // Sexual Plant Reproduction. – 1994. – Vol. 7. – P. 17-28. 

12. Cnudde F., Gerats T. Meiosis: Inducing Variation by Reduction // Plant Biol. – 2005. – Vol. 7. – P. 321–341. 
13. Glover J., Grelon M., Craig S. et al. Cloning and characterization of MS5 from Arabidopsis: a gene critical in male 

meiosis // The Plant Journal. – 1998. – Vol. 15. – P. 345-356.  
14. Gonczy P., Thomas B.J., DiNardo S. roughex is a dosedependent regulator of the second meiotic division during 

Drosophila spermatogenesis // Cell. – 1994. – Vol. 77. – P. 1015-1025. 
15. Johnsson H. Meiotic aberrations and sterility in Alopecurus myosuroides Huds. // Hereditas. – 1944. – Vol. 30. – P. 

469-566. 
16. Koul A. K. Supernumerary cell division following meiosis in the spider plant // Genetica. – 1970. – Vol. 41, 3. – 

P. 305-310. 
17. Liu Q., Golubovskaya I., Cande W. Z. Abnormal cytoskeletal and chromosome distribution in po, ms4 and ms6; 

mutant alleles of polymitotic that disrupt the cell cycle progression from meiosis to mitosis in maize // Journal of 
Cell Science. – 1993. – Vol. 106. – P. 1169-1178. 

18. Pérez-Hidalgo L., Moreno S., Martín-Castellanos C. Modified Cell Cycle Regulation in Meiosis // Genome Dyn. 
Stab. – R. Egel, D.-H. Lankenau (eds) Recombination and Meiosis: Springer-Verlag Berlin Heidelberg, 2007. – 
Vol. 2 – P. 307-353.  



 144

19. Raju N. B. Postmeiotic mitosis without chromosome replication in a mutagen sensitive Neurospora mutant // Exp. 
Mycol. – 1986. – Vol. 10. – P. 243-251.  

20. Ross K. J., Fransz P., Armstrong S. J. et al. Cytological characterization of four meiotic mutants of Arabidopsis 
isolated from T-DNA-transformed lines // Chromosome Research. – 1997. – Vol.5. – P. 551-559 

21. Sanders P.M., Bui A.Q., Weterings K. et al. Anther developmental defects in Arabidopsis thaliana male-sterile 
mutants // Sexual Plant Reproduction. – 1999. – Vol. 11. – P. 297-322. 

 
LISOVSKA T.P., KUZMISHYNA I.I., KOTSUN L.O., VOITIUK V.P. 
Lesia Ukrainka Estern European National University 
Ukraine, 43025, Lutsk, Voli prosp. 13, e-mail: tlisovska@ukr.net 

 
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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