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COI 340    Aphidoidea 
(   Remadier  Remadier 
[5]).      
 2008–2010 .    [6].  

   DNA Purification 
Kit (Fermentas),   -

     .  -

  COI   
LCO1490/HCO2198 [7].  -

   3130 Genetic Analyzer 
(Applied Biosystems, USA),  BigDye Terminator 
v3.1 Cycle Sequencing Kit (Applied Biosystems, 
USA).    

   -
 Chromas Lite 2.01.   

   COI 
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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 
Tamaliinae 1 4 4 

 
   

   -
 COI-5     

: Aphidina, Rhopalosiphina  Aphidini,  
Macrosiphina, Anuraphidina  Macrosiphini 

 Aphidinae.    -
     

  ,  -
     

COI ( . 2).   -
       -
.    -
     

.  
 ,   , 
   -

  .    
   -

 COI-5   206  
  14  -

,    5-    -

      ( . 1). 
  -

      
DAMBE ,    
Calaphidinae, Eriosomatinae  Lachninae -

   COI  
     

 0,1.  ,  -
     -
     -

, ,   -
    -

   Lachninae –  , 
 0,03,  Eriosomatinae –  , 
 0,08,  Calaphidinae –   

,  0,09.   
Aphidinae   -

    ( . 2). 
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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 
 

 
. 1.    COI-5  
  Aphidoidea 

 
 Aphid idea  280–

250   .    
,    -

   : Lachninae, 
Eriosomatinae, Calaphidinae, Aphidinae [8].  

  ,   -
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  .   
  -
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  ,   -
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. 2.    (s)   (v)  COI-5    
Aphidoidea:  – Aphidinae,  – Calaphidinae,  – Eriosomatinae,  – Lachninae 
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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. 
 
 
 


