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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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  [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 ° . 



 279

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     ,  
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  .   
  ,   

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


