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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. 
 
 
 

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

1  "      " 
 , 220072, . , , 27, e-mail: O.Urbanovich@igc.bas-net.by 

2  "  " 
 , 223013,  - , . , . , 2 

3    
 , 220012, . , . , 2  

 
  HcrVf      

 
    -

  .    
  Venturia.    -

   Venturia.  
 (P. ussuriensis Maxim.),  -

 (P. bretschneideri Rehd.)    
( ) (P. pyrifolia Naka)   V. 
nashicola,    (P. communis L.) –  
V. pirina Aderh. [1, 2]. 

      
   ,  -

     ,  
 .  ,  
  .    
,       

  50  70%.  
    -

        -
   [3].    

     
  ,  

       
   [4].    -

     , 
  ,   

      -
 . 

     -
 ,     , 

.    

    Vn, -
   V. nashicola [5].  

    Kinchaku  
 Vnk, [6].     

 V. nashicola.    Rvn2,   
    Bartlett [7]. 

     
 Navara  Rvp1    

  V. pirina [3].     
   QTL   3  7 -

,     V. pirina 
[8]. 

  ,  -
  ,   [9, 10]. -
   - ,  -

 HcrVf [11, 12].     -
      

    [13].   
        -

. [14, 15].   -
   96.35% [16].  

 ,     -
    ,  

HcrVf  ,    
 .    , 

     
       -

,  HcrVf  -
,    . 



 319

   
    -

 ,    –  -
 –    ,  

    –   90-39/65 
 . 

      
 ,  

 Vf-      
-   Vf-  . -

     Vf-  
       

   FD5for (5'-
ATGGAGAGAACCATGAGAGTTG-3')  FD5rev 
(5'-TACTGGCATATTCGTCGCAG-3'), -

     
hcrVf2,      
Malus      V. in-
aequalis [17].    -

  [17].    
     

 .  , -
  ,   -

    (  
 ). 

    1% 
   -  .  

    
   .  -

     
100 bp DNA Ladder Plus (Thermo scientific (EC)).  

   -

  3000 . .      
 GeneJetTM Gel Extraction Kit (Thermo 

scientific (EC)).   -
   pTZ57R/T,  -

  E.coli DH5    
InsTAcloneTM PCR Cloning Kit (Thermo scientific 
(EC))   . 

   pTZ57R/T  -
  E. coli DH5  -

   Plasmid GeneJetTM Miniprep Kit 
(Thermo scientific (EC))   -

.      
     

 ,   
,   GeneJetTM Gel 

Plasmid Miniprep Kit (Thermo scientific (EC)) -
  . , 

   ,  
     

  pTZ57R/T 13  -
    -
.     

 BigDye Terminator v3.1 Cycle Se-
quencing Kit (Applied Biosystems). -

      
    -

   . -
    -

    -
 ,    

NCBI (http://www.ncbi.nlm.nih.gov). 
 

   
    -

    .   
       

    .   
     
     -

 . 
   HcrVf   

     -
 .   -
   FD5, -

    -
 HcrVf ,     

      
  3081 . .   

 90-39/65   -
.      -

       -
     -

 .   -
 Pyvf1. 

  -
 Pyvf1    GenBank , 

       -
 HcrVf  . -

   .  , 
   

Pyvf1      
HcrVf2  ,    

  ,  93.1%. 
    Plant Resistance 

Genes (http://www.prgdb.org),   
16 000    R-  192 

 ,     
115  ,   -

    R-
  . 



 320

.     Pyvf1  -
 HcrVf   
 

   
GenBank 

 
 

 
 

  
- , . . 

%  
 

E Value 

AJ297739 hcrvf1 Malus flori-
bunda 

1109 92,5 0 

AJ297740 hcrvf2 Malus flori-
bunda 

1822 93.1 0 

AJ297741 hcrvf3 Malus flori-
bunda 

1929 93.1 0 

 
 ,  -

   ,  -
      -
 R- . ,  -

 ,   -
,     

,    -
 . ,   

R-   , -
  ,  Avr-  

.    -
 ,    -

      
[18]. 

   R-   
   .  
   ,  R- , 

   -
    -  -

 (LRR). LRR    -
   -  . 

    R-
 .     -

  (  – -
   ),  

      -
 ,  -

,    
 [6]. 

    R- , 
 Cf,     [18]. -

     
  ,   -
     . -

      -
      Cf  

,    -
 [13]. 

   
     

   R-  ( .),  ,  
  hcrvf2,    -

   V. inaequalis  -
    
 [13].  Pyvf1  
     -

  -   
 M. × domestica, M. floribunda, M. micro-

malus, M. baccata  .,     
 .   -

 Pyvf1  hcrvf2    -
  ,     

     V. 
pirina. ,   ,  -

     
     -

. 



 321

 

 
 

.       -
 GenBank.      lclj8693 

 
 

1. Tanaka S., Yamamoto K. Studies in pear scab. II. Taxonomy of the causal fungus of Japanese pear scab // Ann. 
Phytopathol. Soc. Jpn. – 1964. – Vol. 29. – P. 128–136. 

2. Langford M.H., Keitt E.N. Heterothallism and variability in Venturia pirina // Phytopathology. – 1942. – Vol. 32. – 
P. 357-369. 

3. Bouvier L., Bourcy M., Boulay M. et al. A new pear scab resistance gene Rvp1 from the European pear cultivar 
'Navara' maps in a genomic region syntenic to an apple scab resistance gene cluster on linkage group 2 // Tree 
Genet. and Genom. – 2012. – Vol. 8. – P. 53-60. 

4. Lespinasse Y., Chevalier M., Durel C.E. et al. Pear breeding for scab and Psylla resistance // Acta Hortic. – 2008. – 
Vol. 800. – P. 475-481. 

5. Abe K., Kotobuki K., Sato T. et al. Inheritance of resistance to pear scab from European pears to Asian pears // J. 
Jpn. Soc. Hortic. Sci. – 2000. – Vol. 1. – P. 1-8. 

6. Terakami S., Shoda M., Adachi Y. et al. Genetic mapping of the pear scab resistance gene Vnk of Japanese pear 
cultivar Kinchaku // Theor Appl Genet. – 2006. – Vol. 113. – P. 743-752. 

7. Cho K.H., Shin I.S., Kim K.T. et al. Development of AFLP and CAPS markers linked to the scab resistance gene, 
Rvn2, in an inter-specific hybrid pear (Pyrus spp.) // J. Hortic Sci. Biotechnol. – 2009. – Vol. 84. – P. 619-624. 

8. Pierantoni L., Dondini L., Cho K.-H. et al. Pear scab resistance QTLs via a European pear (Pyrus communis) 
linkage map // Tree Genet. and Genom. – 2007. – Vol. 3. – P. 311-317. 



 322

9. Bus V., Rikkerink E., Aldwinckle H.S. et al. A proposal for the nomenclature of Venturia inaequalis races // Acta 
Hortic. – 2009. – Vol. 814. – P. 739-746. 

10. Patocchi A., Frei A., Frey E. et al. Towards improvement of marker assisted selection of apple scab resistant 
cultivars: Venturia inaequalis virulence surveys and standardization of molecular marker alleles associated with 
resistance genes // Mol Breed. – 2009. – Vol. 24, 4. – P. 337-347. 

11. Vinatzer B., Patocchi A., Gianfranceschi L. et al. Apple contains receptor-like genes homologous to the 
Cladosporium fulvum resistance gene family of tomato with a cluster of genes cosegregating with Vf apple scab 
resistance // Molecular Plant-Microbe Interactions. – 2001. – Vol. 14. – P. 508-515. 

12. Xu M. L.,Korban S. S. A cluster of four receptor-like genes resides in the Vf locus that confers resistance to apple 
scab disease // Genetics. – 2002. – Vol. 162. – P. 1995-2006. 

13. Belfanti E., Silfverberg-Dilworth E., Tartarini S. et al. The HcrVf2 gene from a wild apple confers scab resistance 
to a transgenic cultivated variety // Proc Natl Acad Sci USA. – 2004. – Vol. 101. – P. 886-890. 

14. Yamamoto T., Kimura T., Terakami S. et al. Integrated genetic linkage maps for pear based on SSR and AFLP 
markers // Breeding Science. – 2007. – Vol. 57. – P. 321-329. 

15. Celton J.-M., Chagne D., Tustin D.S. et al. Update on comparative genome mapping between Malus and Pyrus // 
BMC Research Notes. – 2009. – Vol. 2. – P. P182. 

16. Velasco R., Zharkikh A., Affourtit J. e.a. The genome of the domesticated apple (Malus × domestica (Borkh.) // 
Nature genetics. – 2010. – Vol. 42, 10. – P. 833-841. 

17. Broggini G.A.L., Galli P., Parravicini G. et al. HcrVf paralogs are present oh linkage groups 1 and 6 of Malus // 
Genome. – 2009. – Vol. 52. – P. 129-138. 

18. Thomas C.M., Dixon M.S., Parniske M. et al. Genetics and molecular analysis of tomato Cf genes for resistance of 
Cladosporum fulvum // Phiols. Trans. R. Soc. Lond. – 1998. – Vol. 353. – P. 1413-1424. 

 
URBANOVICH O.Yu.,1 KUZMITSKAYA P.V.,1 KAZLOVSKAYA Z.A.2, ANOSHENKO B.Yu.3 

1 Institute of Genetic and Cytology 
Belarus, 220072, Minsk, Akademicheskaya str., 27, e-mail: O.Urbanovich@igc.bas-net.by  
2 Institute of Fruit Growing 
Belarus, 230132, Minsk region, Samokhvalovichi, Kovaleva str., 2 
3 entral Botanical Garden of the NAS of Belarus 
Belarus, 220012, Minsk, Surganova str., 2v  
 
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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